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1973-74 
Need directory Information? 
EEM contains four complete 
directories which provide the 
most. up-to-date information 
available. These directories 
are listed and described at 
the right. They appear in all 
three volumes, with the 
exception of the Trade Mark 
Directory which appears only in 
Volume 1. Directory references 
to Volume 4 indicate the 1973 
edition, which you received in 
January. ,hat copy of Volume 4 
should be retained to 
complete the 4-volume set. 

Add Volume 411973 to your 
copies of Volumes 1, 2 and 3 
to make a complete set of 
EEM for 1973-74. 

UNITED 
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PUBLICAnONS 
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Included in this volume are: 

The Product 
Index and 
Directory 

The 
Manufacturers 
and Sales 
Office 
Directory 

The 
Distributor 
Directory 

Need catalog information? 

The Product Index and Directory 
(green section, page 9) lists more 
than 6,000 types of electronic 
products alphabetically, by product. 
Under each product heading is a 
complete, alphabetical listing of 
manufacturers who make that 
product. Bold face listings indicate 
which manufacturers have provided 
catalog data on that product 
in the white pages. 

The Manufacturers and Sales 
Office Directory (starts yellow section 
of each volume) lists more than 3,000 
manufacturers of electronic 
components, materials, instruments, 
assemblies, systems, and key 
services. Provided are complete 
addresses, phone numbers, sales 
managers' names, names of 
application engineers, TWX numbers 
where applicable, selected 
distributors. Bold face listings 
indicate that manufacturers have 
provided catalog data in the white 
pages and that sales offices 
are listed. 

The Distributor Directory (yellow 
section, page 1594, with black edge 
marking) lists more than 1,000 
electronic distributors and branch 
locations, alphabetically by 
distributor's name, geographically 
by state and city. 

For complete catalog information on any product, refer to the Product Index and 
Directory (green section, page 9, all volumes) which provides a complete listing of 
all the manufacturers who supply a particular product. Those manufacturers listed in 
bold face with page and volume number references have provided catalog data on 
this product in the catalog section (white pages) where you can find the information 
you need. References to Volume 4 indicate the Volume 4 you received in January 
and which should be retained to complete your 4-volume set of EEM. 

Need additional information in a hurry? 
Two special telephone services are being maintained for EEM users to provide extra 
information you need. If you need to determine a local source of supply, just D.I.A.L. EEM. 
This toll-free service (Distributor Information And Listings), provides. you with the name 
of a sales office or distributor in your area who can provide a needed product. 
For up-to-the-minute listings of manufacturers who provide certain Ie functions, call the 
IC UPDATE HOTLINE. Listings of IC functions are updated daily by manufacturers 
throughout the country. For information in a hurry, just D.I.A.L~ EEM - call toll-free 
800-645-9200· (in N. Y. State call collect (516) 294-0990). Or call The IC UPDATE 
HOTLINE, Dial toll-free 800-645-9201. 

Need additional assistance? 
Contact the EEM editorial staff, at United Technical Publications, Inc., 645 Stewart Avenue, 
Garden City, N. Y. 11530,.or phone (516) 248-9700. 



introduction 
The 1973-74 edition of EEM, Volumes 1, 2 and 3, is designed to integrate with 
Volume 4/'73, published in January 1973. The complete 4-volume set is the 
largest, most comprehensive edition of EEM ever published, providing catalog 
data in four separate volumes, all fully cross-referenced: 

Volume 1 - Test Instruments I Equipment and Systems 

Volume 2 - Active Components I Circuit Assemblies 
Controls and Drives I Filters 

Volume 3 - Passive Components I Materials I Hardware 

Volume 4 (1973) - All product categories included in 
Volumes 1, 2, and 3 

The 53 EEM product sections have been individually assigned to their 
appropriate volume. Product categories within each volume are listed on 
the cover. A complete listing of the 53 Product Sectio~s appears on page 3 and, 
on the second page of the catalog section in each volume. This listing indicates in 
which volumes, and on which pages, specific products can be locatt;ld. 

The eem System 
United Technical Publications' 
Time-Saving Product Information System 
Designed to provide a complete answer to your nfled 
for electronic product information: 

• eem I Electronic Engineers Master 
Two complete editions each year. 

• D.I.A.L. eem Toll-Free Phone Service 
Special toll-free phone service through which local source data for 
electronic products are instantly available. 

• IC Update Hotline 
Toll-free phone service to provide daily updating of IC functions 
available from each manufacturer. 

• Semiannual Product Postcard Mailers 
Providing additional and updated product data between editions of EEM. 

• Electronic Distributors Master Catalog Program 
Comprehensive quarterly catalog program for distributors. 

Prices 
Prices are furnished for information only - they 
are not offered as quotations. Participating man
ufacturers reserve the right to change specifica
tions, revise prices or discontinue items without 
notice. While every precaution has been taken 

to assure accuracy in cOlltent, the publisher can
not be responsible for manufacturers' claims and 
representations; no'. can any guarantee be made 
against the possibility of error or omission. 

Circulation Policy 
eem IElectronic Engineers Master is distributed 
semi-annually at no charge to qualified engineers 
and purchasing agents, affiljated with North Amer
Ican manufacturers, research laboratories and 
government agencies. To qualify for a subscrip
tion you must be actively engaged in application, 
selection, specification, design or procurement 
of electronic components, materials, equipment 
and ralated fabrication services. 

Official subscription form may be obtained by sub
mitting the following on your company's letter
head; (1) name and titie, (2) job function and 
duties, (3) main products manufactured or devel~ 
oped by your company, division or laborl!tory. 
Please inclucie building 'number or mail station 
with address. Letters must be signed personally. 
Group qualification is not acceptable. The'cost of 
eem to nonqualified personnel is $20.00 per copy. 

No portion of this book may be reproduced without express permiSSion of the publishers. 
Library of Congress Catalog Card Number 58-9813. -© Copyright United Technical Publications, Inc. 1973 • Printed in U.S.A. 
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electronic engineers master 

1973-74 

53 product 
sections 
in 4 volumes 
Vol.l 

Vol.2 

Vol.3 

Vol.4 

TEST INSTRUMENTS 
EQUIPMENT & SYSTawS 

ACTIVE COMPONENTS 
CIRCUIT ASSEMBLIES I FILTERS 
CONTROLS & DRIVES 

PASSIVE COMPONENTS 
MATERIALS I HARDWARE 

COMBINES PRODUCT CATEGORIES 
INCLUDED IN VOLS. 1,2, AND 3 

eem - Electronic Engineers Master saves you 
engineering, specifying and purchasing time. 
Manufacturers' catalogs are grouped under 
easy-ta-remember headings. 

The 53 Product Sections categorize related 
electronic components, equipment, materials, 
instruments and systems, and fabrication 
services, enabling you to quickly compare and 
evaluate similar items. 

To find a specific manufacturer's catalog pages 
refer to the Index of Manufacturers which 
appears in two places in this volume, at the 
beginning of the green section and at the be
ginning of the white section. 

~ UNITED TECHNICAL PUBLICATIONS, INC. • 645 Stewart Avenue, Garden City, New York 11530 • (516) 248-9700 
~ Division of Cox Broadcasting Corporation 

eem/1973 CATALOG PAGES: (Vol.1·301 to 1·9721 (VoI.2.301 to 2·1196) (VoI.3·301 to 3·1420) 3 



electronic. engineers master 

1973-74 

Index of manufacturers' 
catalog pages in 
volumes 1, 2, 3 & 41'73 
This alphab(;ltical index provides page and 
volume number references for catalog 
pages appearing in all four volumes of EEM. 
Page number listings for Vol. 4 refer to 
the 1973 edition. 

Mfr. Vol'/Page Mfr. Vol./Page Mfr. Val./Page Mfr. Vol./Page 

A AII·Tronics .......................... Vol.2·548·550 Babcock Electronics .......... VoI.2·700,701 Burr·Brown Research ........ Vol.1.328,329; 

Aaron.Davis ....................•. VoIA.444,445* Almond Instruments .......•.......... Vol .. 1·935 Balco .......................................... Vol.1.393 VoI.2·308,309,590 

Balco Electronics .............. Vol.3.362,363, Burroughs ................................... Vol.1·330 ACDC Electronl'cs Vol 1 571575 Alpha Wire ...... Vol.3·308,309,1311-1346; 
................ .' • VoIA·566-569* 1100,1101 Burton·Rogers (see Hoyt) 

A.D. Automation " ....... , .............. Vol.1.386 

ADC Products ,.Vol.3·544-551,1244,1245; 
Vo1.4·356 

A.D. Data Systems ...................... VoI.1·325 

AMP ...................... Vol.1.322,323,578,579; 
Vol.2·546,547; VoI.3·556,557 

A.P. Circuit ................................ Vol.2;551 

AlS Electronics ........................... VoI.1.577 

American Technical Ceramics (ATC) 
Vol.3·342,343 

ATR Electronics .......................... Vol.l.580 

ARRA ............................................ Vol.2.608 

AVX Ceramics Corp ........... VoI.2·552,553; 
Vol.3·346-355 

Abbott Transistor labs ..... Vol.1·581-593; 
VoI.3·1246,1247 

Accutronics •....................... Vol.2.380-383 

Active Control Instrumentation 
Vol.2·326,327 

AdVanced High Voltage ...... Vol.1.594,595 

Ad·Vance. Magnetics ................ Vol.3·1006 

Aeroflex ...................................... Vol.2.630 

Airborn ................................ Vol.3.554,555 

Airco Speer Electronics .... VoI.3.519,109S 

Airflyte Electronics .................... VoI.2.631 

Aladdin Electronics ........ VoI.3.1248,1249 

Alco Electronic Products .... VoI.2.456-460, 
994-998; Vo1A·541 * 

Allard Instrument ...................... Vol.2.461 

Allen Avionics ..•........ : ........ VoI.2.544,545; 
VoI.3·978-981 

American Aerospace Controls 
Vol.2·328-332 

American Astrionics .................. Vol.1·321 

American lava .......................... VoI.3·1074 

American Vector •............... Vol.l.924-926 

American Zettler ................ VoI.2.690-697, 

Barber·Colman .................... VoI.2·632,633 Bussmann Mfg ............... Vol.2·1006-1011 

Beckman Instruments, Helipot Div. 
Vol.l·614; VoI.2·588,589; 

Vol.3·1102,1208·1212; 
Vo 1.4,432 ,446,492,493 ,498-502 * 

Beede Electrical Instruments 
Vol.l·394,395 

c 
C & A Products .......................... Vol.1·331 

CEA, Div. of Berkleonics .... Vol.1·619-639; 
Vol.4·447-449* 

1004,1005; Vol.4·472,473* 'Behlman Engineering ........ Vol.l·616,617 C &K Components .......... Vol.2·1013-1021 

Amperex Electronics ................ VoI.1·308; Sel Fuse .: ............................ Vol.3·986-991 CML Macarr ........................ Vol.l.641.645 
VoI.2.1181-1183; VoI.3'344,345,521; 

Vol.4·314,315* 

Amphen'ol 
Index Page •...•.....•................. VoI,3.559; 
Other Pages .. VoI.2'462,463,1000-1003; 

Vol.3'560,648, 1040-1 043,1090,1091, 
1202-1207; Vol.4·357* 

Anadyne ...................................... Vol.l·597 

Anaren Microwave .................. Vol.4·438* 

Andersen labs ................... VoI.3·982,983; 
VoI.4·392;393* 

Applied Microwave· .................... Vol,1.544 

Applied Research ...................... Vol.2.607 

Arco Electronics ................ VoI.3·357-361 

Arcolectric Switch .................... Vol.2·993 

Arnold Engineering ........ VoI.3·1004,1005 

Arnold Magnetics ................ Vol.1.598-607 

Arnoux ... , .................................... Vol.l.390 

Artronic Instrument .................. Vol.3·984 

Beman Mfg ................................. Vol.3·649 CPS ........................ Vol.1.652; Vol.4.451* 

Bendix Electronics CTS Corp ....... Vol.l.310,311; VoI.2'1012; 
Microwave Devices .............. Vol.2·609; Vol.3.1113.1115,1214,1215 

VoI.3·654,1007 
Berg Electronics ................ VoI.3.650.653 CTS Knights ........................ VoI.2·397·399 

Berkley Instruments .................. Vol.1.392 CTS Micro Electronics .............. VoI.2·591, 
4700-4703,4750-4752 

Bertan Associates ...................... Vol.l·615 
Biddle Co., James G ................. VoI.1.399 CW Industries .......................... Vol.2·1022 

Bird Electronics .................. Vol.l.396,397 Cabtron Systems ........................ VoI.3·314 

Bivar ............ VoI.3.1070,1071; Vol.4'3ll' Caddell·Burns .................... Vol.3·522,523 

Bliley Electric .................... Vol.2·386-390; Caddock Electronics .... Vol.3·1103·1112; 
Vo1.3.985 VoI.4·494* 

Blue M Engineering .................. Vol.l.382 Caig labs .......................... Vol.4·324,558· 

Bodine Electric .......................... VoI.2.634 California Instruments Vol.1·409,646,647 

Boonton Electronics .... : ... VoI.1.402.408; Capitol Machine & Switch ........ VoI.2·999 

VoI.4·404* Carborundum ................ VoI.2.1157.1159; 
Borg·Warner Thermoelectronics VoI,3·1ll6·1118 

VoI.2.1154,1155 Carling Electric ...................... Vol.2.1023 

Bourns ............................ Vol.3·1199-1201 C.arter Mfg ............................... VoI.3.1213 

Arvin Frequency Devices .......... Vol.2·379 'Bowmar Instrument .................. Vol.2·334 Carter Motor .............................. VoI,2.635 

Associated Research .......... Vol.l·388,389 Brown Electro·Measurement .... Vol.1·398 Celco (Constantine Engineering labs.) 

Astrosystems ...................... Vol.1.326,327 Buchanan Electrical Products .. VoI,3·558 Vo1,1·332 

Austron Vol 1·391 Vol 2·385 Bud Radio .......................... Vol.3·31O-313 Centralab Electronics, Div. Globe Union 
. ..................... ; . Vol.2·592,1024-1027; 

Alleu·Bradley .................. VoI.3.1093-1098 Autronics .................................... VoI.2·333 BU~~:r~:~c~i~~ Products Vol.3·364,1075,1216,1217 

Allied Control ...................... VoI.2.683.687 Avtel .................................... Vol.l.608-613 VoI,1.B18; VoI,2.680,681 Centra lab Semiconductor, Globe Union 

Allied .Electronics .................... VoI,1.387; Frequency Control Products Vol.2·670,671,896-898 
VoI.2·688,689; VoI.3.1250,1251 B VoI,2·392·396,554 Channellock .............................. VoI,3·1235 

Allied Systems ............................ Vol.3·553 B!l< K Instruments .............. Vol.l·400,401 Servo products ................ VoI.2·984,985 Chassis lrak (see General Devices) 

* Vo\.ume ~, 1973 

4 CATALOG PAGES: (Vol.l·301 to 1·972) (VoI.2·30no 2·1196) (Vol.3·301 to 3·1420) eem/19~3 



INDEX OF MANUFACTURERS' CATALOG PAGES 

Mfr. Vol./Page Mfr. Vol./Pall Mfr. Vol./Pale Mfr. Vol./Pale 

Corcom ........................................ Vol.2·558 Digltran ............................ Vol.2·1048,1049 Electronic Hardware .................. Vol.2·489 Cherry Electrical Products 
Vol.2.1029·1036; Vol.4.32S* 

Cornell·Dublller .... VoI.2.559·561,718,719; Display Devices ................ VoI.2.484,485 Electronic Instrument & Specialty 
Chesterfield Products ................ VoI.2.555 Vol.3·406410 VoI.2·740·743 

Diversified Electronics .... Vol.2·730,731; 
Chicago Dynamic Industries .... Vol.2·1028 Corning Electronics Vol.4.479* Electronic Measurements .. VoI.1.673·67S 

Chicago lock .......................... VoI.2.1037 
Index Page ............................ Vol.3.412 
Other Pages .. Vol.3.413.435,1120-1125 Douglas Randall ........ Vol.2·404,732,733; Electronic Molding .................... VoI.3·666 

Vo1.3·1252 
Chicago Miniature lamp .... Vol.2·464475 Coto-Coil .............................. VoI.2.720,721 Electronic Navigation Inds ....... Vol.2·314 
C S • h 6 Orake Mfg ........................... Vol.2·486,487 . 

hlcago WltC .................. VoI.2·47 ,477, Couch S H Vol 2·723 Electronic Research Co. (ERe) 
1038-1045 ,. • ................................. Dranetz Engineering .......... Vol.l.423-427 Vol.l·430,431; Vo1.2·40S 

Christiansen Radio .................... Vol.2·323 
Counterscan Systems .............. Vol.l.417; 

Vol.4·40S* Duncan Electronics ." ..... Vol.3.1224,1225 Electronic Specialty (see Datron) 

Christie Electric ................ Vol.l·648,649 Cox & Co ................................. Vol.2.1160 Durant Digital Instruments .... ;.Vol.2·335 Electrostatics ............................ VoI.1·676 

Chromalloy-Alcon ...................... VoI.3·S52 Clare & Co .• C.P ................. Vol.2.702-716; Dynage ........................................ Vol.1·660 Elgar .......................................... Vol.1·677 

Chronetics .................................. Vol.1.410 VoI.4·47447S· 

Chrone-log ................................ Vol.1.333 Crestronics ................................ Vol.1.653 

Clmeo Wire & Cable ................ Vol.3.1347 Croven Limited .......................... VoI.2.403 

Cincinnati Sub Zero .................. Vol.1.383 Crown International .................. VoI.1.309 

Cunningham Corp ..................... VoI.1·337; 
Vol.4·32S-33S· 

Cir-Q-Tel .............................. Vol.2.556,S57 

Clrtech ........................................ VoI.2·402 Curtis Development & Mfg. 

Clalrex ................................ VoI.2.672,673 Vol.3·660,661 

Clarke·Hess Comm. Research .... Vol.1·411 Curtis Instruments .................... Vol.1·418 

Dynalab .................. VoI.2·312; Vol.4.309· Eigenco ................................ Vol.l·436-441 

Dynamic Controls ...................... Vol.I.661 Elmwood Sensors .................... VoI.2·1l61 

Dynamic Instrument ................ Vol.1.665; Elsco .......................................... Vol.2·S96 

Vo1.2·639 Emergency Beacon .................... Vol.1.936 
Dynamics Electronic Products 

Vol.2.310,311 Empro Mfg ............................... Vol.4·406· 

Dynamod Power Products .. Vol.1.662.663 

Dynascan (see B & K) 

Dytro .......................................... Vol.1.342 

Enterprise Development .......... Vol.3·1236 

Environmental Communications 
VOI.2·611; Vol.4.439· 

Equipto Enclosure Systems ...... Vol.3.316 
Clarostat ........................ Voi,3·1218,1219 Custom Electronics .................... Vol.3·411 Dytronlcs Vol 1 422 

.................................... .' Erie Technical Products ............ VoI.2·564 
Cober Electronics ...................... Vol.l.54S Cycon ........................................ Vol.4·327· 

Colorado Video .................. Vol.1.413-416 

Columbia Electronic Cables 
Vo 1.3,1348·1353 

Columbia Technical, Humiseal Div. 
Vol.3·516,517,1076 

D 
Daburn Electronics & Cable 

VOI.3·1374-1377; VoIA·570* 

E 
Erie Frequency Control 

Vol.20406,407,899 

ECC .................................... Vol.4.508-51l. Essex International .......... Vol.2·744-751 

EPSCO ........................................ VoI.1.679 Esterline Angus .................. Vol.1·538,539 

ERC (see Electronic Research Co.) Evans. George .......................... VoI.3·104S 
Daco instrument .... VoI.2·478; Vol.3·1039 

Communication Transistor ESC Electronics ...... VoI.2.563; Vol.3'999 
VoI.4.S04,50S· Dalco Industries ........................ Vol.2·610 

Eveready/Union Carbide ............ Vo!.1·919 

Component Research Co. 
Index Page ............................ Vol.3.365; 
Other Pages .................. Vo1.3·366-40S; 

Vol.3·Sack Cover 

Dale Electronics ........ VoI.2·594,595,637. 
1047; VoI.3·524,525.662,663, 

1127-1141,1222,1223 

ESE Dlgitals ................................ Vol.2.337 

ETC, Div. of ITT .................. Vol.3.664,665 

Eastern Air Devices ............ Vol.2.640,641 

E·Z Hook .............................. VoI.3·667-678 

F 
Damon ...................................... Vol.4·389· Ectron ........................................ Vol.2.313 

Compumod ................................ Vol.l.650; Fabricast .............................. VoI.2·642-644 
V01.4'4S2,453* Data Delay Devices .................. VoI.2·562; 

VOI.3·996-998; Vol.4·39S· EI Instruments .......................... Vol.2·324 Fair-Rite Products 

Computer Instruments .... Vol.2.S93,1l75; 
Vol.3·1220,1221 

Computer Labs. .................. Vol.I.334,33S 

Computer Products .................... Vol.1·6S1 

Concord Electronics .................. Vo1.3.655 

Computer Components .............. VoI.2.717 

Computer Cohversions ............ Vo!.1.336; 
Vo1.4·326· 

Vol.3·I008; Vol.4.401· 

Data Precision ............................ Vol.l·419 

Data Display Products ........ VoI.2.480,481 Elasco .................................. Vol.l·666,667 
Elcor .......................................... Vol.l.669 Fallon Industries, Arthur .. Vol.4·512,513· 

Datel Systems ............................ Vol.1·339 

Datron Systems, 
Electronic Specialty Division Electro Motive Mfg . .................. Vol.3·441 

Vol.2·724-729 Elec-Trol .............................. VoI.2.734,735 Ferroxcube ...................... Vol.3·1010-1013 

Electro Impulse ........ Vol.l.432;548,549; Ferronics .................................. VoI.3·1009 

Vol.3·1044 Ferrotran Electronics ........ Vol.1.682-684; 
Vo1.3·1256 

Datum ...... Vol.1.340,341; Vol.4·336,337* 

Connector Corp ................. VoI.3.656,657 Dearborn Wire & Cable .. Vol.3.1381-1390 

Connor-Winfield .................. Vol.2·400,401 Del Electronics .................. Vol.1.654-657; 

Consolidated Reactive Metals .. VoI.3.1092 VoI.3·436 

t k C V 12 7 Electrocube ................ Vol.3·437439,1253 Faria Meter ................................ Vol.1·443 
Computer Oevices .............. Vol.3.993-995 Da a orp ................................. o. ·4 9 
Computer Devices of Calif ....... Vol.2.636 Datascan Electronic Products .. Vor.1.421 Electro/Data ...................... Vol.l·546,547 F-Dyne Electronics .............. VoI.3·442-444 

Datatron .................... Vol.I.338; Vol.2'S25 Electro Development .......... Vol.l·670,671 Fenwal Electronics .................. VoI.2·1162 

Electro Mech Components ...... Vol.2.1050 Ferwalt, W. H ............................. VoI.2·409 

Electro Mechanical Instr,uments Firing Circuits .................... Vol.1·680,681 

Vol.l·433 Flight Systems .................. Vol.2.752,753; 
Electro Module .......................... Vo!.1.672 Vol.4·542* 

Consolidated Wire & Assoc. Corps. Delco Electronics, Dlv. General Motors 
VoI.3·13S4-1373 VOI.2·900,901; Vol.40506,507· 

Electro-Numerics ...................... Vol.l·434 Flite-Tronics .............................. Vol.l·68S 

Constantine Engineering Labs. Delevan, Div. Amer. PreCision 
Electro Scientific Industries .... Vol.1·435 Fork Standards .................. Vol.2.410-413 

(see Celco) VOI.2·638; Vo1.3·S26 Electro Switch ........................ VoI.2.1051 Formica Metal Products ............ Vol.3.317 

Continental Connector ........ Vol.3·658,6S9 Deltec Corp ......................... Vol.1·658,659 Electronic APplications ...... Vol.2·737-739 Freed Transformer ............ Vo!.1.444447; 

Control Electronics .................... Vol.3·992 Deutsch Relays .................... VoI.2·698,699 Electronic Development .... Vol.1.428,429 Vo1.3·1254,1255 

Control Technology ............ Vol.2.986,987 Diallght Corp ....................... VoI.2.482,483 Electronic Enclosures .............. VoI.3.315 Frequency Devices .................... Vol.2·S65 

• Volume 4, 1973 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices 5 



INDEX OF MANUFACTURERS' CATALOG PAGES 

Mfr. Vol./Page Mfr. Vol./Page Mfr. Vo I./Page Mfr; 

G H 
GC Electronics ............................ Vol.3·679 Hamamatsu Corp ........... VoI.2.1185,1186 

GRM Corp ................................... Vo!.1·3l9 Hamlin ........ VoI.2.1068,1069: VoI.4.543* 

GTE Sylvania, 
Miniature lighting Products 

VoI.2·492-494 

Gamble Industries, Charles T. 
VoI.3·1142,1143 

Gates Electronic ................ Vol.l.686·688: 
VoI.4·456* 

Gemcor /General Electro·Mechanical 
Vo1.2·645 

General Devices .................. VoI.3·318-321 

General Electric Co. 
Batteries ... ~ ........................... Vol.1·689 

Capacitors ...................... Vol.3·446,447 
Indicating lights .................. VoI.2·490 

Instruments .................... Vol.1·448,449 

Microwave Devices ................ VoI.2·614 

Miniature Lamps .................... Vol.2·49l 

Motors .................................... Vol.2·646 

Relays .............................. Vol.2·754,755 

Soldering Irons .................... VoI.3·l237 

Switches .............................. Vol.2·l052 
Terminal Boards .................... VoI.3·680 

Harrel ........................................ Vol.2·l163 

Hathaway Industries ................ Vol.1·451: 
VoI.2·648,797,1067: Vo1.3·686 

Hecon Corp ............................... Vol.l·344 

Heinemann Electric ................ VoI.2·1070 

Hewlett-Packard .................. Vol.1.695-698 

Hexacon Electric ............ Vol.3·l238,1239 

Hickok Electrical Instruments 
Vo!.1·345,452,453: 
VoIA·339,407-411 * 

Hi-G Inc. 
Relays, Crystal Can Relays, Solenoids 

VOI.2·785-791: VoI.4·480* 
Timing Modules, Sensors 

VoI.2·792-796 

Hipotronics .......... VoI.1·454,455,692,693: 
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Georator .. Vol.!·690,691; Vol.4'454,455* 
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Hoyt Electrical Instrument 
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Vol.4·340,341* 

Hybrid Technology .................... VoI.2·597 

ILC Data Device ........ Vol.1·349: Vol.2·l15 

'IMC Magnetics .......................... VoI.2·649: 
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Inter-Computer Electronics 
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International Components 
VoI.3·482; VoI.4·320* 

International Crystal ........ Vol.2·416,417; 
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JFD Electronics .......................... VoI.3.484 logitek ................................ VoI.2·352-354 

Jackson Brothers ...................... Vol.3.485 London Co ................................. Vol.l·478 
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Griffith Plastics, Nobex Div. 
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Wesco Electrical Co., Inc ......... Vol.3·S15 

Whitm~r Wire & Cable ............ Vol.3·1418 

Weinschel Engineering .............. Vol.l·534 

Unholtz·Dickie ............................ Vol.l·530 WestinghOUse Electric ...... Vol.2·976·982; 
Vol.4·534·S40* 

Uniform Tubes .......................... Vol.3·1415 
Wild Rover Corp ............. Vol.2·1l52.1l53 

Unimax Switch ........................ Vol.2·1150 
Wilmore Electronics .......... Vol.1·932.933 

Union Carbide Corp. 
Material Systems Div ........... VoI.3·511 

Winchester Electronics .... VoI.3,973·975; 
VoI.4·385· 

Consumer Products Div ......... Vol.I·919 
Wiremold Co ....................... Vol.3·976,977 

United Aircraft. Norden Div. 
VoI.4·342·352· 

z 
Unitrode ...................... Vol.2·621,957·966; 

VoI.4·532.533* Zero Mfg. Co ............................. Vol.3·341 

8 CATALOG PAGES: (Vol.1·3D1 to 1"972) (Vol.2·3D1 to 2·1196) (Vol.3·301 to 3·1420) eem/l973. 



Product Index and Directory 
The Product Index and Directory is designed to help you locate manufacturers of specific 
types of electronic produ,cts. Products are listed alphabetically, with many helpful cross 
references. This index has been completely revised and updated since the last edition of EEM 
Many pro<:\uct headings have been changed; many have been added, in an effort to keep the 
directory current with changing technology. Review it thoroughly for complete information. 

Under each product heading there is a complete alphabetical listing of manufacturers who 
make that product. The first portion of the listing, in bold face with volume and page 
numbers indicated, consist of those manufacturers who have provided catalog data on this 
specific product in the white pages of EEM. The second part of the listing includes those 
manufacturers who make this product but have not provided catalog data on it in EEM. 
Bold face names in this portion of the list indicate manufacturers who have 
catalog pages in EEM but which do not include information about this specific product. 

This directory was completely revised and updated fOr this edition prior to 
publication. Thus the information is current as of Spring 1973. 
This same index appears in all three volumes of EEM. 

Abrasive Belts, Compounds, 
Cords; Powders, etc. 

Carborundum Co., Niagara Falls, N.Y. 
• Communications Technology Corp" Los 

Angeles, Cat 
Cratex Rubberized Abrasives, Burlinga!T18, 
CaI~. 

Engis Corp., Morton Grove, III. 
Norton Coated Abrasive & Tape Divs., 

Troy, N.Y. 
3M Co .. St. Paul, Minn. 
Union Carbide, San OIego, Cal. 

Absorbers, Shock-See 
Mounts, Shock & Vibration 

Accelerators & Accessories,' 
Particle 

High Voltage Engrg. Corp., Burlington, 
Mass. 

Kaman Sciences Corp., Colorado Springs, 
Colo. 

Maxwell Labs .. Inc., San. Dlego,CalW, 
Radiation Dynamics, Inc., Westbury, N. y, 
Trio-Tech, Inc. of Calif., Burbank, Calif. 
Varian Assocs" Palo Alto, Cal. 

Accelerometers 
UnhOltz·DIck,- Corp., ttamdan, CoM. 

Vol 1"530 
Advanced Dynamic Instrs, Div., AleXandria, 

Va 
B & K Instrs., Inc., Cleveland, Ohio 
Bell & Howell Co., Pasadena, Calif. 
Bendix Aerospace-EIClms., Teterboro, N,J. 
Bendix Corp., Davenport, Iowa 
~ms, Inc., Inw. Dlv., RlvClrslde, Calif, 
Bowmar Inw. Corp., Ft. Wayne, Inc!. 
Cole InStrument Corp., Coste Mesa, Cal. 
Columbia R8$Ch. Labs .• Woodlyn, Pa, 
Conrac Corp., Duarte, Cal. 
Delco EIctrri8. DIv .. Kokomo, Ind. 
Dytronlcl! Co., Columbus, OhIo 
Emerson & Curning, Inc" Canton, Mass. 
Endevco, Pasadena, Calif, 
Engdahl EnterpriseS, C0S\8 Mesa, Cal. 
General Radio Co., Concord, Mass. 

·Vol. 4-1973 

GeniSco Technolgy Corp" Instrument Div. 
(Transducers), Compton. Cal. 

Gulton lods., Servonic;/lnslr. Div., Costa 
Mesa, Cal. 

Honeywell, Minneapolis. Minn. 
Humphrey, Inc., San Diego. CalK. 
Impact-O-Graph Corp., Bedford, Ohio 
IMPACT-O-GRAPH Div., Bedford; Ohio 
Kaman Sciences Corp., Colorado Springs, 

Colo. 
Kistler Inslr, Co., Redmond, Wash. 
Kultte Semiconductor Prod .. Ridgefielp, 

N.J. 
Larson Aero Oev., Concord. calH. 
Lear Siegler, Inc., Santa Monica, CaIW. 
Lear Siegler, Grand Rapids. Mich. 
Metrix Instr. Co .• Houston, Tex. 
PCB Plezotronics, Inc., Depew, N.Y, 
Pickering & Co., Plainview, N.Y. 
Poly-Scientific, Blacksburg, Va. 
Raymond Engrg, Inc., Middletown. Conn, 
Reliance Elec. Co .. Cleveland. OhiO 
Rohde & Schwarz SIs., Passaic, N.J. 
Schaevitz Engrg., Pennsauken. N.J. 
Sensotec. Inc., Columbus. Ohio 
Shure Bros., Inc., Evanston, 111. 
Singer Co .• Uttle Falls. N.J. 
Sprengnether, W.F. Instr. Co., Inc.. St 

Louis. Mo. 
S1a1ham 1nStrs., Inc.. Oxnard, Cal, 
Syatron-Donner Inertial DIvIsion, Concord, 

Cal. 
Teledyne QeoIech, Dallas, Tex. 
Vibra-Metrics. Inc., E. Haven. Conn. 
Vibrac Corp., Chelmsford, Mass. 
West Coast Resch. Corp., Los Angeles, 

Calif. 

Acoustic Noise Generalor.-' 
See Generators, Acoustic, 
High Intensity Noise 

Acoustic Test Chambers
See Chambers, Acoustical 
Test, High Intensity Noise 

Actuators, Servo, Unear 
Control Technology Co., L.Lc" N.Y. 

Vol 20987 
TRW/Globe Moton, Dayten, Ohio 

Vol 2"187 
American Elctrns., Inc., Fullerton, Cal. 
Befco, Inc .. Wsrmlnster. Pa.' 
Bendix Corp" N. Hollywood, CalK. 
80_ Instr. Corp., Ft. Wayne, Ind. 
Glentek, Inc .. Sante Monica, CalH. 
Honeywell, Ft. Washington, Pa. 
Ind'L Control Co., Fannlngdale, N.Y. 
Jorden Controls, Milwaukee, Wise. 
Lear Siegler, Inc .• Santa Monica, CaIW. 
USk. G.W. Co., Cro1ton Springs, N.Y. 
Lundy E1ctrns. & Sys., Inc., Glen Head, 

N.Y, 
Magnecraft EIeC., Chicago, III.. 
Magnedyne Inc., Carhlbad, CIIlf. 
Magnetic Technology, Canoga Pk., CaL 
McDonnell Douglas Electronics Co" St. 

Charles, Mo, 
Metal Bellows Corp., Sharon, Mass, 
MPC Prods. Corp., Chicago, 111. 
Precl8101t MechanItIrns Corp., 

Waatbury, N.Y. 
Raymond !ngrg. Inc., MiddIatown, Conn. 
Servotronic8, Inc .• Butlalo. N.Y. 
Skinner PoIynoId Div .• New Britain, Conn. 
SuperiOr Mfg. & Instrument Corp., Long 

Island City. N.Y. 
Taylor Inslr, ProceSs'Control Div., 

Rochester, N.Y. 
Torque Sy--. Waltham, Maaa. 
Transicoil.lnc., Worcester. Pa. 
Warner Elec. Brake & Clutch Co .• Beloit, 

WISQ. 
Western Gear Corp .• Pasadena,Cal. 
Westinghouse Elec. Corp., Computer & 

Instr. DiY., PittSburgh. Pa, 
Yaskawa Bee. America, Inc., Oak Brook, 

III. 
Zonlc Tech. Labs., Cincinnali. OhIo 

For addresses, phones and key personnel, see YELLOW Pages. 

electronic engineers master 

1973-74 

Actuators, Servo, Rotary 
Control Technology Co., L.I.C., N.Y. 

VoIM87 
Aetoftex 1Aba., PIaInvtew, N.Y • 
AHard 11)SIr. Corp., westbury, NY 
American Elclrns,: Inc., Fullerton, CalC 
llefco, Inc., Wannlnster, Pa. 
Barbar-Colman Co., l"IIustriallnstrs. Div., 

Rockford, ilL 
Bendix Aerospace-Elctms., Teterboro, N.J. 
Bendix Corp., N. Hollywood, Calif. 
Bowmar Inslr. Corp., Ft. Wayne, Ind. 
Carca Elctms .• Menlo Park, CaIH, 
Consolidated Controls Corp., Bethel, 

Conn. 
Gap Inslr. Corp., Hauppauge, N.Y. 
General scanning, Watertown, Mass. 
Glentek. Inc., Santa Monica, Calif. 
Hilis-McCanna Co., Carpentersville, III. 
Honeywell, Ft. Washington. Pa. 
IMC Magnetics Corp., Maywood, Cal. 
Ind'l- Control Co., Farmingdale, N.Y. 
Jordan Controls, Milw~ukee, Wise. 
Lear Siegler, Inc" Santa Monica, Calif. 
USk, G.W. Co., Clifton Springs, N.Y. 
Lundy Elctrns. & Sys., Inc., Glen Head, 

N.Y, 
Magnedyne Inc .. CarIabad, C811f. 
Magnetic Technology, Canoga PI!., Cal. 
McDonnell Douglas Electronics Co., st. 

Charles. Mo. 
Meltronlcs Inc., Leeds, Ala. 
MPC Prods. Corp., Chicago, III. 
Northem Precision Labs., Inc .• Fairfield. 

N.J, 
Precision Mechanisms Corp., 

WestbUry, N.Y. 
Sawyer lods., Arcadia, Cal. 
Superior Mfg. & Instrument Corp., Long 

Island City, N.Y. 
Taylor Inslr. Process Control Div., 

Rochester, N,Y. 
Torque Systems, Walt"-", M .... 
TraIlsiCOiI,Inc.. Worcester, Pa. 
TRW/GlObe Motors, Dayton, Ohio 
Varo, . Inc., Santa Barbara, Cal. 
VernItech; Deer PI!., N.Y. 
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Actuators, Servo, Rotary (cont'd) 
Warner Elec. Brake & Clutch Co., Beloit, 

Wisc. 
Western Gear Corp., Pasadena, Cal. • 
Weston Instruments, Inc., Newark, N.J. 
Zonic tech: Labs., Cincinnati, ohio. 

Adapter~ee Connector 
Adapters, Plug Adapters; 
Socket Adapters; Etc. 

Adapters, F~M, Recording 
Data-Control Systems, Danbury, Conn. 
GC Electrqnlcs, Rockford, III. 
Video Research Corp., Gaithersburg, Md. 
Workman Elctrn. Prods., Inc., Sarasota, 

Fla. 

. Adapters, Panoramic-See 
Receivers, Panoramic 

Adapters, Waveguide 
Waveline, Inc., W. Caldwell; N.J. 

Vol 20629 
Aircom, Inc., Union, N.H. 
Americon Microwave Inds., Inc., Waltham, 

Mass. 
Arra Inc., Bay Shore, N.Y. 
Maury Microwave Corp., Cucamonga, 

Calif. 
Microlab/FXR, Livingston, N.J. 
Microwave Assocs., Inc., Burlington, Mass. 
Microwave Development labs., Inc., 

N.eedham Hgts., Mass. 
Norsal Industries, Inc., Brentwood, N.Y. 
R L C Elctrns., Inc., Mt. Kisco, N.Y. 
Scientific·Atlanta, Inc., Atlanta, Ga. 
Systron-Donner Corp., Concord, Cal. 
Systron·Donner Datapulse Div., Culver 

City,Cal. 
Systron·Donner Kruse Elctrns. Sub., 

Sunnyvale, Cal. 
Systron·Donner Microwave Div., Van 

Nuys, Cal. 

Adhesives (All Types) 
Cox & Co., Inc., New York, N.Y. 

Vol2e1160 
3M Co., Dielectric Materials & Sys. Dlv., 

St. Paul, Minn ......................... Vol 3-1 079 
Acme Chemical & Insulation Co., New 

Haven, Conn. 
Adhesive Prods. Corp., Bronx, N.Y. 
Allaco Prods Div., Watertown, Mass. 
Amicon Corp., lexington, Mass. 
Aremco Prods., Inc., Briarcliff Manor, N.Y. 
Armstrong Cork Co., lancaster, Pa. 
Armstrong Prods. Co., Warsaw, Ind. 
Bacon Inds., Watertown, Mass. 
Brady, W.H. Co., Milwaukee, Wisc. 
Cadilac Plastics & Chems., Detroit, Mich. 
Chomeries, Inc., Woburn, Mass. 
Conap, Inc., Allegany, N.Y. 
Dolph, John C. Co., Monmouth Junction, 

N.J. 
Dow Corning Corp., Midland, Mich. 
Eastman Chem. Prods., Kingsport, Tenn. 
E.1. DuPont DeNemours & Co., 

Wilmington, Del. 
Electro Mats. Corp. Amer., Mamaroneck, 

N.Y. 
Electro-Science labs., Pennsauken, N. J: 
Emerson & Cuming, Inc., Canton, Mass. 
Epoxy Technology, Watertown, Mass. 
Epoxylite Corp., Anaheim, Calif. 
Fenwal, Inc., Ashland, Mass. 
GAF Corp., New York, N.Y. 
GC Electroriics, Rockford, III. 
General Elec., Insulating Mati's., 

Schenectady, N,Y. 
General Elec. Co., Waterford, N.Y. 
General Elec. Company, Providence, R.1. 
Hardman Inc., Belleville, N.J. 
Hightemp Resins, Inc., Stamford, Conn. 
Hysol Div., Olean, N.Y. 
Injectorall Elctrns. Corp., Glen Cove, N.Y. 
loctite. Corp., Newington, Conn. 
MacDonald & Co., Glendale, Calif. 
Mann, Henry Inc., Feasterville, Pa. 
Miller-Stephenson Chem. Co., Inc., 

Danbury, Conn. 
Morgan Adhesives Co., Stow, Ohio 
Packaged Resins Div., Watertown, Mass. 
Pennsylvania Ind'l. Chem. Corp., Clairton, 

Pa. 
Philadelphia Quartz Co., Phila., Pa. 
Randolph Prods. Co., Carlstadt, N.J. 
Schjeldahl, G.T. Co., Northfield, Minn. 
Sterling, Sewickley, Pa. 

SWS Silicones Div., Adrian, Mich. 
Tapecon, Inc., Rochester, N.Y. 
Tech Spray, AmarillO, Tex. 
Techni-Tool, Inc., Philadelphia, Pa. 
3M Co., St. Paul, Minn. 
Tra-Con, Inc., Medford, Mass. 
Uniroyal, Inc., New York, N.Y. 
Vigor Co., New York, N.Y. 
Wakefield Engrg., Inc., Components Div., 

Wakefield, Mass. . 
Waldom Elctrns., Inc., Chicag,o, III. 
Whittaker Corp., los Angeles, Cal. 
Wire Cloth Enterprises, Inc., Pittsburgh, 

Pa. 

Air Cleaners & Filters 
(Shielded & Unshielded) 

Evans, George Corp., Moline, III. 
Vol 3-1045 

Master Appliance Corp., RaCine, Wise. 
Vol 3-1241 

Agnew-Higgins, Inc., Garden Grove, Calif. 
Balston, Inc., lexington, Mass 
Cal·Metex Corp., Inglewood, Cal. 
Carey Elctrn. Engrg. Co., Springfield, Ohio 
Clean Room Prods., Farmingdale, N.Y. 
Corning Glass Works, Fluidic Products 

Dept., Corning, N.Y. 
Hollis Engrg., Inc., Nashua, N.H. 
Honeywell, Mpls., Minn. 
Johnson Corp., Three Rivers, Mich. 
Lisk, GW. Co., Clifton Springs, N.Y. 
McLean Engrg. Labs., Princeton Jctn., 

N.J. 
Metex Corp., Edison, N.J. 
Midget louver Co., Norwalk, Conn. 
Pall Corp., Glen Cove, N.Y. 
Pall Trinity Micro Corp., Cortland, N.Y. 
Research Prods. Corp., Madison, Wisc 
Torit Corp., St. Paul, Minn. 
Union Carbide, Carbon Prods. Div., New 

York, N.Y. 
Zero Mfg. Co., Burbank, Cal. 

Air Conditioners (For 
Equipment) 

Electro Impulse, Inc., Red Bank, N.J. 
Vol3el044 

Eastern Industries, Hamden, Conn. 
lear Siegler, Inc., Santa Monica, Calif. 
lear Siegler, Inc., Fountain Valley, 

California 
Standard Environmental Systems, Inc., 

Totowa, N.J. 

Air Filtering & Ventilating 
Panels (Shielded & 
Unshielded)-See Air 
Cleaners & Filters 

Alarms & Alarm Systems 
Bird Elctrn., Cleveland, Ohio .... Volle396 
GRM Corp., Medford, N.J ......... Vol 1-319 
Harrel, Inc., E. Norwalk, Conn. 

Vol2e1163 
North Hills Elctrns., Inc., Glen Cove, 

N.Y ............................................... Vol2e358 
Projects Unlimited, Inc., Dayton, Ohio 

Vol2e365 
Re-el Circuits, Inc., Saddle Brook, N.J. 

Volle320 
Struthers·Dunn, Inc., Pitman, N.J. 

Vol2e881 
Triac Elctrn. Sys., Forest Hills, N. Y. 

Acromag, Inc., Wixom, Mich. 
Allied Elctrns., Chicago, III. 
Alnor Instr. Co., Chicago, III. 

Vol2e371 

American Instr. Co., Silver Spring, Md. 
AMF Electical Prods., Alexandria, Va. 
Amperex Electronic Corp., Hicksville, 

N.Y. 
Applied Control Co., Fairfield, N.J. 
Atlas Sound Div., Parsippany, N.J. 
Autocon Inds., Inc., Minneapolis, Minn. 
Automatic Timing & Controls, ·Inc., King of 

Prussia, Pa. 
Autronics Corp., Pasadena, Calif. 
Bailey Meter Co., Wickliffe, Ohio 
Barber-Colman Co., Industrial Instrs. Div .. 

Rockford, III. 
Beckman Instrs., (AISSD), Fullerton, Cal. 
Beckman Instrs., Cedar Grove, N.J. 
Bendix Corp. Environmtl. Sci., Baltimore, 

Md. 
Bogen Div., Paramus, N.J. 
Bramco Controls, Piqua, Ohio 

PRODUCT INDEX & DIRECTORY 
Bristol Div, Waterbury, Conn 
Brooks Instr. Div., Hatfield, Pa. 
CAlEX (California Elctrn. Mfg. Co.), 

Alamo, Calif. 
CGS Units, Inc., Rochester, N.Y. 
Chatham Controls ·Corp., Chatham, N.J. 
Cognttronics Carp., Stamford, Conn. 
Columbia Resch. labs., Woodlyn, Pa. 
Compuline Corp., PaOli, Pa. 
Computer Labs, Greensboro, N.C. 
Consolidated Ohmic Devices, Carle PI., 

N.Y. 
Cordover, Carl & Co., Mineola, N.Y. 
Cramer Division, Old Saybrook, Conn. 
Datacom, Inc., Ft. Walton Bch., Fla. 
Delco Elctrns. Div., Kokomp, . Ind. 
Dolan..Jenner Inds., Inc., Melrose, Mass . 
Dukane Corp.; St. Charles, III. 
Eastcraft Security Systems Corp., 

Melbourne, Fla. 
Edison, Instr. Div., W. Orange, N.;). 
EG&G, Inc., Bedford, Mass. 
EI Instruments, Derby; Conn. 
Emergency Beacon Corp •• New 

Rochelle, N. Y. 
Engdahl Enterprises, Costa Mesa, Cal. 
Erdco Engrg. Corp., Addison, III. 
Esterline Angus Div., Indianapolis, fnd. 
Fenwal, Inc., Ashland, Mass. 
Foxboro Co., Foxboro, Mass. 
GC ElectroniCS, Rockford, III. 
GTE Lenkurt Inc., San Carlos, Calif. 
Guardian California, Culver Ctty, Cal. 
Hathaway Instruments, Inc., Denver, 

Colo. 
Heath Co., Benton Harbor, Mich. 
Henschel Corp., Amesbury, Mass. 
Honeywell, MinneapOliS, Minn. 
Honeywell, Ft. Washington, Pa. 
Integrated Systems, Inc., Norcross, Ga. 
Inn Instrs., Orange, Conn. 
lIT Mackay Marine, Elizabeth, N.J. 
Jan Hardware Mfg. Co., Inc., long Island 

City, N.Y. 
Kahl Scientific Instr. Corp., EI Cajon, Calif. 
Kidde, Walter & Co., Belleville, N.J. 
lear Siegler, Inc., Santa Monica, Calif. 
lull Instrs., Inc., lincoln, Mass. 
Mack Elec. Devices, Wyncote, Pa. 
Mag-Con, Inc., New Brighton, Minn. 
Melpar, Falls Church, Va. 
Metra Instruments, Inc., Mt. View, Cal. 
Metrix Instr. Co., Houston, Tex. 
Micro Instr. Co., Hawthorne, Cal. 
Mobil Elctrns., Inc., Anderson, Ind. 
New Era Products, Cleveland, Ohio 
Paraplegics Mfg., Bensenville, III. 
Photobell Co., Inc., New York, N.Y. 
Pioneer /Instrumentation, Cleveland, 

Ohio 
Power Conversion Prods. Inc., Crystal 

lake, III. 
PPM, Inc., Bedford, Ohio 
RCA Govt. & Comm. Sys., Moorestown, 

N.J. 
Scientific Technology, Mountain View, Cal. 
Shigoto Inds., Ltd., New York, N.Y. 
Sprengnether, W.F. Instr. Co., Inc., St. 

louis, Mo. 
Superior Mfg. & Instrument Corp., long 

Island City, N.Y. 
Tapeswitch Corp. Amer., Farmingdale, 

N.Y. 
Telectro Sys. Corp., Corona, N.Y. 
Teledyne Geotech, Dallas, Tex. 
Tempo Instrument, Inc., Plainview, N.Y. 
Tenney Engrg., Inc., Union, N.J. 
Theta Instr. Corp., Fairfield, N.J. 
3M Co., St. Paul, Minn. 
W. V. Industries Inc., Franklin lakes, N.J. 
Webster Elec. Co., Inc., RaCine, Wisc. 
Westinghouse Elec. Corp., Computer & 

Instr. Div., Pittsburgh, Pa. 
Worner Elctrn. Devices, Rankin, III. 
Yellow Springs Instr. Co., Inc., Yellow 

Springs, Ohio 

Alarms, Controls, 
Photoelectric 

Applied Control Co., Fairfield, N.J. 
Innovation Industries Inc., Roswell, N.M. 
laser Sys. Corp., Ann Arbor, Mich. 
Micro SWitch, Freeport, III. 
Photobell Co., I.nc., New York, N.Y. 
Photomation, tnc., Mountain View, Calif. 
Scientific Technology, Mountain View, Cal. 
Skan-A·Matic Corp., Elbridge, N. Y. 

Spectronlcs, Inc., Richardson, Tex. 
Tri-Tronies Co., Oak Brook, lit. 
'Triac Elctrn. Sys., Forest Hills, N. Y. 
W.V. IndustrJes Inc., Franklin lakes, N.J. 
Warner Elec. Brake & Clutch Co., Beiott, 

Wisc. 

Alligator Clips-See Clips, 
Alligator .. 

Alloys, Brazing 
Alpha Metals, Inc., Jersey City, N.J. 
Anaconda American Brass Co., 

Waterbury, Conn. 
Anchor Alloys, Inc., Brooklyn, N.Y. 
Cerac, Inc., Butler, Wisc. 
Chemetron Corp., Chicago, III. 
Goldsmith Precious Metals Div., Chicago, 

III. 
GTE Sylvania, Inc., Towanda, Pa. 
Gte Sylvania Inc., Belmont, Cal. 
Handy & Harman, New York, N.Y. 
Kawecki Berylco Inds., Inc., New York, 

N.Y. 
Westinghouse Elec., Sykesville, Md. 

Alloys, Metal - Ceramic 
Inter· Tech. Grp., Inc., 

Irvington·on·Hudson, N.Y ..... Vol 3-1018 
Alpha Metals, Inc., Jersey City, N.J. 
Anchor Alloys, Inc., Brooklyn, N.Y. 
Aremco Prods., Inc., Briarcliff Manor, N.Y. 
Bram Metallurgical-Chem. Co., Phila., Pa. 
Centralab Elctrns Div., Milwaukee, Wisc 
Cerac, Inc., Butler, Wisc. 
Colt Industries, Elizabethtown, Ky. 
Gardiner Solder Co .. Chicago, III.. 
GTE Sylvania, Inc., Towanda, Pa. 
GTE Sylvania Inc., Newark, N.J. 
Gulton Inds., Newport Bch., Cal. 
Kawecki Berylco Inds., Inc., New York, 

N.Y. 
leico Inds., Inc., New York, N.Y. 
Materials Resch. Corp., Orangeburg, N.Y. 
National Beryllia Corp., Haskell, N.J. 
Nllnds., Inc., Metal Div., New York, N.Y. 
Perfection Mica Co., BensenVille, III. 
Philips Elmet Corp., lewiston, Me. 
Reynolds Metals Co., Richmond, Va. 
Union Carbide, San Diego, Cal. 
UnITed Mineral & Chem. Corp., New York, 

N.Y. 

Alloys, Metal·To-Glass 
Sealing-See Seals, 
Glass· To·Metal 

Alphanumeric Keyboards
See Keyboards, 
Alphanumeric & Decimal 

Alphanumeric Readout Tubes 
-See Tubes, Readout 

Alphanumeric ~eadouts-See 
Readouts As Modified 

Alternators 
Eastern Air Devices, Inc., Dover, N.H. 

Vol 20640 
Georator Corporation, Manassas, Va. 

Volle&90 

Aluminizers, Vacuum-See 
DepOSition Equip.; 
Evaporation Equip. 

Ammeters-See Meters, 
Ampere 

Amplifiers, A-F (Excluding 
Hi-Fi) 

CML·Macarr, Inc., Edison, N.J. Volle&44 
Crown Int'!., Elkhart, Ind ........... Vol 1-309 
Ithaco, Inc., Ithaca, N.Y ............. Vol2e317 
Solid State Elctrns. Corp., Sepulveda, 

Cal ............................................... Volleg37 
Solitron Devices, San Diego, Cal. 

Vol2e943 
Solitron Devices, Inc., Riviera Bch., Fla. 

Vol2e943 
Solltron Devices, Inc., Tappan, N.Y. 

Vol2e943 
ADC Prods., MinneapOliS, Minn. 
Advanced Dynamic Instrs. Div., Alexandria, 

Va. 
Allison labs., Inc .. Austin, Tex. 
Allec Div .. , Anaheim, Calif. 

10 Mfrs. in Botd fa~ewith page numbers describe this product in the White pages. 



PRODUCT INDEX & DIRECTORY 
American Time Products, Woodside, 

N.Y. 
AMF Electical Prods., Alexandria; Va. 
Arvee Engrg. Co., Torrance, Calif. 
Arvin Sys., Inc., Dayton, Ohio 
B & K Instrs., Inc., Cleveland, Ohio 
Barker & Williamson, Inc., Bristol, Pa. 
Bay Labs., Inc., Cleveland, OhiO 
Beckman Instrs., (AISSD), Fullerton, Cal. 
Beckman InSlrs., Cedar Grove, N.J, 
Bell P / A Prods. Corp., Columbus, Ohio 
Biocom, Inc., Culver City, Cal. 
Bogen Div., Paramus, N.J. 
Bulova Watch Co., Servo Prods. 

Elctrna. Dlv., Woodside, N.Y. 
C-COR Elctms., State College, Pa. 
CCA Elctms. Corp., Gloucester, N.J. 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co .. Dallas, Tex. 
Communications Equip. Co., Indianapolis, 

Ind. 
Control Technology Co" LI.C., N.Y. 
Davis J.W. & Co., Dallas, Texas 
Digitech Data Inds., Inc., Ridgefield, Conn. 
Dranetz Engrg, Labs., So. Plainfield, 

N.J. 
Dukane Corp., SI. Charles, iii. 
Dynaco, Inc., Philadelphia, Pa. 
Dynamic Measurements Corp., 

Winchester, Ma. 
Dynamlca Elctrnc. Prada., Inc., Santa 

Fe Springs, Cal, 
Ectron Corp., San Diego, Csi. 
Edison Elctms. Div., Manchester, N.H. 
Edo Westem Corp., Salt Lake City, Utah 
Electro/Datil, Inc., Garland, Tex. 
Elctm. Assocs., W. Long Branch, N.J. 
Elgsr Corp., San Diego, Cal 
Encom Prods. Co., Inc., Oxford, Pa. 
Executone, Inc .. Long Island City, N. V. 
Fairchild Sound Equip., Commack, N.V. 
Junction Modules, Inc., Irvine, Cal. 
General Radio Co .. Concord, Mass. 
GRM Corp., Medford, N.J. 
HGA Elctrns., Mt. Vemon, N.V. 
Holt Instr. Labs., Oconto, Wise. 
Hope Elctrns., Clifton, N.J. 
ILC Data Device Corp., Hicksville, N.Y. 
Intronlcs, Inc., Newton, Mass. 
ISCfTelephonies Dlv, Huntington, N,Y, 
ITI Electronies, Inc., Clifton, N.J. 
Keithley Instrs., Inc., Cleveland, Ohio 
Krohn-Hlte, Cambridge, Mass. 
Lear Siegler, Inc .. Santa Monica, Calif. 
L.ithic Systems, Inc., Cupertino, Cal. 
Melcor Elctms. Corp., Farmingdale, N.Y. 
Midwest Audio Corp., Chicago, III. 
Millen, James Mfg., Malden, Mass. 
Mlnl-Clrcults Lab., Brooklyn, N.Y. 
MinI-Systems, Inc, North Attleboro, 

MaSs. 
Murata Corp. of America, Elmsford, 

N.Y. 
Murata Mfg. Co. Ltd., Kyoto, Japan . 
Newcomb Audio Prods. Co., Sylmar, Celif. 
NH Research, Inc., Santa Ana, Calif. 
North Hills Elctrns" Inc., Glen Cove, 

N.Y. 
Opamp Labs. Inc" Los Angeles, Cel 
Optlmatlon, Inc., Chatsworth, Csi. 
Princeton Applied Resch. Corp., Princeton, 

N.J. 
Pulse Techniques, Inc., Teaneck, N.J. 
Quan-Tech, Whippany, N.J. 
Rateleo, Inc., Seattle, Wash. 
RCA Corp., Camden, N.J. 
RFL Inds., Comms. Div., Boonton, N.J. 
Rohde & Schwarz Sis" Passaic, N.J. 
Shlgoto Inds~ Ltd. New York, N.Y. 
Shure Bros., Inc., Evanston, III. 
Signetics. Corp., Sunnyvale, Calif. 
Singer - Tele-Signal, Woodbury, N.V. 
Spectra Sonies, Ogden, Utah 
Sprague Elec. Co., No. Adams, Mass. 
Sunshine Sci. Instrs., Inc., Philadelphia. Pa. 
Superior Mfg. & Instrument Corp., Long 

Island City, N. V. 
Tektronix, Inc., Beaverton, Ore. 
Teledyne Philbrick, Dedham, Mass. 
Telex Comm, Dlv., Mlnneapolla, Minn. 
Trutone Elctrns., Inc., No. Hollywood, Cal. 
Unholtz.Olckle Corp., Hamden, Conn. 
University Sound, Anaheim, Cal. 
Webster Elec. Co., Inc., Racine, WISC. 
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Amplifiers, Antenna 
Adams-Russell Co., Inc., AR - Waltham 

Div., Waltham, Mass. 
Aertech Inds., Sunnyvale, Cal~. 
AMF Electlcal Prods., Alexandria, Va. 
Anzac Elctrns., Waltham, Mass. 
Applied Research Inc., Port 

Washington, N.Y. 
Arvee Engrg. Co., Torrance, Calif. 
BF Elctrns., Solana Baach, Calif. 
Blonder-Tongue Labs., Inc., Old Bridge, 

N.J. 
C-COR Elctms., State College, Pa. 
Cincinnati Elctrns. Corp., Cincinnati, Ohio 
Comdel,lnc., Beverly, Mass. 
Delta-Banco Ltd., Rexdale, Onl., Can. 
Electro/Dats, Inc., Garland, Tex. 
Elctrn. Comm., Inc., SI. Petersburg, Fla. 
Emerge!lcy Beacon Corp., New 

Rochelle, N. Y. 
Environmental Communications Inc., 

Santa Ana, Cal. 
Honeywell, Denver, Colo. 
Hope Elctrns .. Clifton, N.J. 
Kaman Sciences Corp., Colorado Springs, 

Colo. 
Lorch Eletms. Corp., Englewood, N.J. 
Millen, James Mfg., Malden, Mass. 
Mu-Del Elctrns., Silver Spring, Md. 
Radiation Devices Co., Baltimore, Md. 
Resdel Engrg. Corp., Arcadia, Cal. 
RHG Elctms. Lab., Deer Park, N.Y. 
Scientific-Atlanta, Inc., Atlanta, Ga: 
Sierra Sys., Mountain View, Cal. 
Sitco Antennas, Portland, Ore. 
Superior Mfg. & Instrument Corp., Long 

Island City, N.Y. 
Varian Assocs., Palo Alto, Cal. 
Wide Band Engrg. Co., Phoenix, Ariz. 

Amplifiers, Charge 
Dynamics Elctrnc. Prods., Inc., S.nta 

Fe Springs, Cal ................. Vol2e3tO,311 
Ithaca, Inc., Ithace, N.Y ............. VoI2e317 
Unholtz-Dlckle Corp., Hamden, Conn. 

Voll·S30 
Advanced Dynamic Instrs. Div., Alexandria, 

Va. 
BElli & Howell Co., Pasadena, Calif. 
Columbia Resch. Labs., Woodlyn, Pa. 
Dytronlcs Co., Columbus, Ohio 
Ectron Corp., San Diego, Cal. 
Endevco, Pasadena, Cain. 
Junction Modules, Inc., Irvine, cal. 
Gulton Inds.,. Servonic/lnstr. Div., Costa 

Mesa, Cal. 
Harshaw Chem. Co., Cleveland, Ohio 
Intech, Santa Clara, Cal. 
Intronics, Inc., NewtOn, Mass. 
Keithley Instrs., Inc., Cleveland, Ohio 
Kistler Instr. Co., Redmond, Wash. 
Metrix Instr. Co., Houston, Tex. 
NH Research, Inc., Santa Ana, Calif. 
PCB Piezotronies, Inc .. Depew, N.V. 
Perry Amplifier, Brookline, Mass. 
PPM, Inc., Bedford, Ohio 
SSR InSlrs. Co., Santa Monica, Cal. 
Teledyne Philbrick, Dedham, Mass. 
Vibration Instrs. Co., Anaheim, Cal. 

Amplifiers, Compressor 
Allec Div., Anaheim, Calif. 
BF Elctrns., Solana Baach, Calif. 
CBS LaboratOries, Stamford, Conn. 
Comdel, Inc., Beverly, Mass. 
Dranetz Engrg. Labs., So. Plainfield, 

N.J. 
Ovn-~ ChIcago, III. 
Execljlone, Inc" Long Island City, N.Y. 
Fairchild Sound Equip., Commack, N.V. 
General Radio Co., Coneord, Mass. 
GRM Corp., Medford, N.J. 
Intech, Santa Clara, Cal. 
Ithaca, Inc., Ithace, N.Y. 
Lear Siegler, Inc., Santa Monica, Calif. 
Lithic Systems, Inc., Cupertino, Cal. 
Meleor Elctrns. Corp., Farmingdale, N.V. 
Opamp Labs. Inc., Los Angeles, Cal. 
Spectra Sanies, Ogden, Utah 
Webster Elec. Co., Inc., Racine, Wisc. 

Amplifiers, Current 
Control Technology Co., LI.C., N.Y. 

VoIN86 
Ithaca, Inc., Ithaca, N.Y ............. VoI2e3t7 
Analogic, Wakefield, Mass. 
Bowmar Instr. Corp., Ft. Wayne, Inc!. 

Dynamic Measurements Corp., 
Winchester, Ma. 

Executone, Inc., Long Island City, N.V. 
Junction Modules, Inc., Irvine, Cal. 
Ind'i. Test Equip., Clifton, NJ 
Intronlcs, Inc., Newton, Mass. 
Keithley Instrs., Inc., Cleveland, Ohio 
Newport Labs., Inc., Santa Ana, Cal. 
Dptlmatlon, Inc., Chatsworth, Cal. 
Perry Ampl~ier, Brookline, Mass. 
Shlgolo Inds., Ltd., New York, N.Y. 
Tektronix, Inc., Beaverton, Ore. 
Teledyne Philbrick, Dedham, Mass. 
Torque Systems, Waltham, Mass. 
Unned Detector Technology Inc., Santa 

Monica, Cal. 
Zeltex, Inc., Concord, Calif. 

Amplifiers, D-C 
Conlrol Technology Co., LI.C" N.V. 

Vol 2"986 
Dynamics Elctmc. Prods., Inc., Santa 

Fe Springs, Cal ................. Vol2e310,311 
Ectron Corp., San Diego, Cal ... Vol 2e3t3 
Opamp Labs. Inc., Los Angeles, Cal. 

Vol2e319 
Preston SCientifiC, Anaheim, Cal. 

Voll"36S; Vol2e320,321 
Solid Slate Eletrns. Corp., Sepulveda, 
Cal .............................................. Vol 10937 

Torque Systems, Walth8l)'l, Mass. 
Vol2e322 

AcrQmag, Inc., Wixom, Mich. 
ADC Prods., Minneapolis, Minn. 
Advance Instr. Corp .. Belmar, N. J. 
Analogic, Wakefield, Mass. 
Amold MagnetiCS, Culver City, Csi. 
Arvee Engrg. Co., Torrance, Calif. 
B & F Instrs., Inc .• Cornwells Hgts., Pa. 
Bay Labs., Inc., Cleveland, Ohio 
Beckman Instrs., Helipot Dlv., Fullerton, 

Csi. 
Bell & Howell, Bridgeport, Conn. 
Ball & Howell Co., Pasadena, Calif. 
Biocom, Inc., Culver City, Cal. 
Bowmar/ALI, Inc., Acton, Mass. 
Bulova Watch Co., Servo Prods. 

Elctrns. Dlv., WoodSide, N.Y. 
Burr-Brown Resch. Corp., Tucson, Ariz. 
CALEX (California Elctrn. Mfg. Co.l, 

Alamo, Calif. 
Chronetlcs, Inc., Mt. Vemon, N.Y. 
Clifton Precision, Clifton Hgts., Pa. 
Collins Radio Co., Dallas, Tex. 
Consolidated Ohmic Devices, Carle PI., 

N.V. 
Cross Electronics Inc .. Warrendale, Pa. 
Crown Int'l., Elkhart, Ind. 
Dana Labs., Inc., Irvine, Calif, 
Datum, Inc., Anaheim, Calif. 
Dranelz Engrg. Labs., So. Plainfield, 

N.J. 
Dynamic Measurements Corp., 

Winchester, Ma. 
Electronic Modules, Inc., Pasadena, Cal. 
Eeterline Angus Dlv., Indianapolis, Ind. 
Fogg System Co., Denver, Col. 
Foxboro Co., Foxboro, Mass. 
Junction Modules, Inc., Irvine, Cal. 
General Computers, Inc .. Los Angeles, 

Calif. 
General Devices, Inc., Princeton, N.J. 
General MagnetiCS, Bloomfield, N.J. 
Glentek, Inc., Santa Monica, Calif. 
Gould, Inc., Cleveland, Ohio 
GPS Corp., Framingham, Mass, 
Gu~dline Instrs., Inc., Larchmont, N.Y. 
Hallmark Standards, Inc., Mt. Vernon, N. V. 
Honeywell, Ft. Washington, Pa. 
Honeywell, Denver, Colo. 
Hybrid Sys. Corp., Burlington, Mass, 
ILC Data Device Corp., Hicksville, N.Y. 
Ind'L Control Co., Farmingdale, N.Y. 
Ind'i. Test Equip., CUfton, NJ 
Inservco, Inc., La Grange, Ohio 
Intech, Santa Clara, Cal, 
Inter-Compuler £letms., sub. American 

Electrn. Lab., Lansdale, Pa. 
Inlronies, Inc., Newton, Mass. 
Julie Research Lab., New York, N.Y. 
Keithley Instrs., Inc., Cleveland, Ohio 
Kepco, Inc., flushing, N.Y. 
Krohn-Hite, Cambridge, Mass. 
Larson Instr. Co., Inc., Orangeburg, N.Y. 
Lear Siegler, Inc .. Santa Mqnica, Calif, 
Leeds & Northrup Corp., No. Wales, Pa. 
Lithic Systems, Irlc., Cupertino, Cal. 

For addresses, phones and key personnel, see YELLOW Pages. 

Amplifiers, Differential 
Lundy Elctrns. & Sys., Inc., Glen Head, 

N.V. 
Maxwell Labs., Inc., San Diego, Calif. 
McFadden Elctrns. Co., South Gate, Calif. 
Meleor Elctms. Corp .. Farmingdale, N. V. 
Millen, James Mfg., Malden, Mass. 
Mini-Systems, Inc, North Attleboro, 

Mass. 
Neff Inslr. Corp., Duarte, Csllf. 
Newport Labs., Inc., Santa Ana, Csi. 
North Hills Elctrns., Inc., Glen Cove, 

N.Y. 
Nuclear Resch. Corp., Southampton, Pa. 
Optlmatlon, Inc., Chatsworth, Csi. 
Perry Amplifier, Brookline, Mass. 
Photron Instr. Co., Cleveland, Ohio 
PPM, Inc., Bedford, OhiO 
Precision Monollthlcs Inc., Santa Clara, 

Cal. 
Princeton Applied Resch. Corp., Princeton, 

N.J. 
Quan-Tech, Whippany, N.J. 
RFL Inds., Comms. Dlv., Boonton, N.J. 
RIL Elctrns., Inc., Southampton, Pa. 
Rosemount Inc., Minneapolis, Minn. 
Scientific Columbus, Columbus, Ohio 
Scientific Measurements, Wilmette, III. 
Shlgoto Inds., Ltd., New York, N.Y. 
Signetics. Corp .• Sunnyvale, Calif. 
Spectra Sonics, Ogden, Utah 
Sprague Elec. Co., No. Adams, Mass. 
Statham Instrs., Inc., Oxnard, Cal. 
Takeda Riken Industry Co., Ltd., Tokyo 

176, Japan 
Tektronix, Inc., Beaverton, Ore. 
Teledyne Philbrick, Dedham, Mass. 
Teledyne Taber, No. Tonawanda, N.V. 
United Detector Technology Inc., Santa 

Monica, Cal. 
Westamp. Inc., Santa Monica, Cal. 
Westinghouse Elec. Corp., Computer & 

Instr. Div., Pittsburgh, Pa. 
Zeltex, Inc., Concord, Calif. 
Zonic Tech. Labs., Cincinnati, Ohio 

Amplifiers, Data--See 
Amplifiers, Instrumentation 

Amplifiers, Decade 
AMF Electical Prods., Alexandria, Va. 
Arvee Engrg. Co., Torrance, Calif. 
B & K Instrs., Inc., Cleveland, Ohio 
Burr-Brown Resch. Corp., Tucson, Ariz. 
Clarke - Hesll, New York, N.Y. 
Dynalab Corp., Van Nuys, Cal. 
Harshaw Chem. Co., Cleveland, Ohio 
Ind'i. Control Co., Farmingdale, N.Y. 
Ithaca, Inc., Ithaca, N.Y. 
Keithley Instrs., Inc., Cleveland, Ohio 
Neff Inslr. Corp., Duarte, Calif. 
NH Research, Inc., Santa Ana, Calif. 
Quan-Tech, Whippany, N.J. 

Amplifiers, Deflection 
Bowmar Instr. Corp., Ft. Wayne, Ind. 
CELCO, Mahwah, N.J. 
Cleveland Elctrns., Inc., Cleveland, Ohio 
Dynalab Corp., Van Nuys, Cal. 
Dynamic Measurements Corp., 

Winchester, Ma. 
Gould Data Systems, Newton Upper Falls, 

Mass. 
Infodex, Inc., Waterbury, Conn. 
Information Displays,lnc., MI. Kisco, N.V. 
Intronies, Inc., Newton,' Mass. 
Melcor Elctrns. Corp., Farmingdale, N. V. 
Millen, James Mig. Malden, Mass. 
Minnatech Labs, Minneapolis, Minn. 
RCA Solid Slate Dlv., Somerville, N. J. 
Syntronic Instrs., Inc., Addison, III. 
Tektronix, Inc., Beaverton, Ore. 

Amplifiers, Delay Line 
Applied Research Inc., Port 

Washington, N. y, 
Arvee Engrg. Co., Torrance, Calif. 
Harshaw Chem. Co., Cleveland, Ohio 
Melcor Elctrns. Corp., Farmingdale, N.V. 
Microsonics, Inc., Weymouth, Mass. 
RHG Elctms. Lab., Deer Park, N;Y, 
Varian Assocs., Palo Alto, Cal. 

Amplifiers, Differential 
Control Technology eo. LLc" N.Y. 

Vol 2"986 
Cycon, Inc., SUlinyvale, Cal. _ Vol 40335· 
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Amplifiers, Differential (cont'd) 
Dynamics Elctrnc. Prods., Inc., Santa 

Fe Springs, Cal ••••••••.•••.•••• Vol 2e310,311 
Hathaway Industries Inc., Tulsa, Okla. 

Volle.4S1 
Hathaway Instruments, Inc., Denver, 

Colo ................................. _ •••••••••• Vol.le.4Sf 
ILC Data Device Corp., Hicksville, N.Y. 

Vol2e31S 
Intronlcs, Inc., Newton, Mass. Vol2e316 
Ithaco, Inc., Ithaca, N.Y ... _ ........ Vol 2e317 
Neff Instr. Corp., Duarte, Calif. Vol2e318 
Preston Scientific, Anaheim, Cal. 

Vol 1"369; Vol 2e320 
Acromag, Inc., Wixom, Mich. 
Anadex Instrs., Inc., Van Nuys, Calif. 
Analogic, Wakefield, Mass. 
B & F Instrs., Inc., Cornwells Hgts., Pa. 
Bay Labs., Inc., Cleveland, Ohio 
Bell & Howell, Bridgeport, Conn. 
Bell & Howell Co., Pasadena, Calif. 
Biocom, Inc., Culver City, Cal. 
Bulova Watch Co., Servo Prods. 

Elctms. Div., Woodside, N.Y. 
Burr-Brown Resch. Corp., Tucson, Ariz. 
CALEX (California Elctrn. Mfg. Co.l, 

Alamo, cam. 
Computer Prods., Ft. Lauderdale, Fla. 
Conic Corp., San Diego, Calif. 
Dana Labs., Inc., Irvine, Calif. 
Data, Inc., FI. COllins, Col. 
Datum, Inc., Anaheim, Calif. 
Doric Sci. Corp., San Diego, Calif. 
Dynair Elctrns. Inc., San Diego, Calif. 
Dynamic Measurements Corp., 

Winchester, Ma. 
Ectron Corp., San Diego, Cal. 
Elctrn. Assocs., W. Long Branch, N.J. 
Fogg System Co., Denver, Col. . 
junction Modules, Inc., Irvine, Cal. 
General Magnetics, Bloomfield, N.J. 
Glentek, Inc., Santa Monica, Calif. 
Gould, Inc., Cleveland, Ohio 
GPS Corp., Framingham, Mass. 
Gulton Inds., Servonicllnstr. Div., COSIa 

Mesa, Cal. 
Harshaw Chem. Co., Cleveland, Ohio 
Hills-McCanna Co., Carpentersville, III. 
Honeywell, Denver, Colo. 
Hybrid Sys. Corp., Burlington, Mass. 
Ind'i. Control Co., Farmingdale, N.Y. 
Inservco, Inc., La Grange, Ohio 
Intech, Santa Clara, Cal. 
Jordan Controls, Milwaukee, Wisc. 
Keithley Instrs., Inc., Cleveland, Ohio 
Kume Semiconductor Prod., Ridgefield, 

N.J. 
Lithic Systems, Inc., Cupertino, Cal. 
McKee·Pedersen Instrs., Danville, Calif. 
Melcor Elctrns. Corp., Farmingdale, N.Y. 
Mlnl-Systems, Inc, North Attleboro, 

Mass. 
Minnetech Labs, Minneapolis, Minn. 
Newport Labs., Inc., Santa Ana, Cal. 
NH Research, Inc., Santa Ana, Calif. 
North Hills Elctrns., Inc., Glen Cove, 

N,Y. 
Oeco Corp., Portland, Ore. 
Opamp Labs. Inc., Los Angeles, Cal. 
Phoenix Data Inc., Phoenix, Ariz. 
PPM, Inc., Bedford, Ohio 
Precision Monolithlcs Inc., Santa Clara, 

Cal. 
Princeton Applied Resch. Corp .. Princeton, 

N.J. 
Rosemount Inc., Minneapolis, Minn. 
Scientific-Allanta, Inc., Atlanta, Ga. 
Signetics. Corp .. Sunnyvale, Calif. 
Solid State Elctrns. Corp., Sepulveda, 

Cal. 
Sprague Elec. Co., No. Adams, Mass. 
Statham Instrs., Inc .. Oxnard, Cal. 
Taylor Instr. Process Control Div., 

Rochester, N.Y. 
TektroniX, Inc., Beaverton, Ore. 
Teledyne Philbrick, Dedham, Mass .. 
Texas Instruments, Dallas, Tex. 
Unholtz-Dickle Corp., Hamden, Conn. 
United Detector Technology Inc., Santa 

Monica, Cal. 
Zeltex, Inc., Concord, Calif. 
Zonic Tech. Labs., Cincinnati, Ohio 

Amplifiers, Distributed 
Altec Div., Anaheim, Calif. 
American Elctrn. Labs., Inc .. Lansdale, Pa. 
Applied Resaarch Inc., Port 

Washington, N.Y. 
C-COR Elctrns., State College, Pa. 

Cober Elctms., Inc., Stamford, Conn. 
Hope Elctrns., Clifton, N.J. 
Instrs. For Ind., Inc., Farmingdale, N.Y. 
Marconi Elctrns. Inc .. Elmsford, N.Y. 

Amplifiers, Distribution 
Re-erCircuits, Inc., Saddle Brook, N.J. 

Vol '.320 
Altec Div., Anaheim, Calif. 
AMF Electical Prods., Alexandria, Va. 
Applied Research Inc., Port 

Washington, N.Y. 
Austron, .Inc., Austin, Tex. 
Bowmar Inst,. Corp., Ft. Wayne, Ind. 
C·COR Elctrns., State College, Pa. 
CBS Laboratories, Stamford, Conn. 
Conidel, Inc., Beverly, Mass. 
Concord Communications Sys., 

Farmingdale, N.Y. 
Datum, Inc., Anaheim, Calif. 
Della·Benco Ltd., Rexdale, Onl., Can. 
Digitech Data Inds., Inc., Ridgefield, Conn. 
Digitech Data Inds .. Inc., Ridgefield, COnn. 
Dynair Elctrns. Inc., San Diego, Calif. 
Executone, Inc., Long Island City, N.Y. 
Fairchild Sound Equip., Commack, N.Y. 
Fluke, John Mfg: Co., Inc., Seattle, Wash. 
Frequency Elctrns., New Hyde Pk., N.Y. 
Hope Elctrns., Clifton, N.J. 
Ithaco, Inc., Ithaca, N.Y. 
Jerrold Electronics Corp., Philadelphia, Pa. 
Lear Siegler, Inc., Santa Monica, Calif. 
Microwave Power Devices, Plainview, 

N. Y. 
Nuclear Resch. Corp., Southampton, Pa. 
Radiation Devices Co., Baltimore, Md. 
RHG Elctrns. Lab., Deer Park, N.Y. 
RIL Elctrns .. Inc., Southampton, Pa. 
Rohde & Schwarz SiS., Passaic, N.J. 
Spectra Sonics. Ogden, Ulah 
Theta-Com CATV, Phoenix, Ariz 
Tracor, Inc., Austin, Tex. 
Vectron Labs., Inc., Norwalk, Conn. 
Wavetek, San ~iego, Cal. 
Wavetek Indiana, Inc., Beech Grove, 

Ind. 
Winegard Co., Burlington, Iowa 

Amplifiers, I-F 
RHG Elctrns. Lab., Deer Park, N.Y. 

Vol2e618 
Aertech Inds., Sunnyvale, Calif. 
AIL. Div. Cutler-Hammer, Inc., Deer Park, 

N.Y. 
American Elctrn. Labs., Inc., Lansdale, Pa. 
AMF Electical Prods.,Alexandria, Va. 
Anzac Elctrns., Waltham, Mass. 
Applied Research Inc., Port 

Washington, N.Y. 
Arvin Sys., Inc., Dayton, Ohio 
Avantek, Inc .. Santa Clara, Cal. 
BF Elctrns., Solana Beach, Calif. 
C-COR Elctrns., State College, Pa. 
Cincinnati Elctrns. Corp .. CinCinnati, Ohio 
Collins Radio Co., Dallas, Tex. 
Comdel, Inc., Beverly, Mass. 
'Dynalab Corp., Van Nuys, Cal. 
Dynamic Measurements Corp., 

Winchester, Ma. 
E & M Laboratories, Jnc., Westlake 

Village, Cal. 
Elcom Sys., Deer Pk., N.Y. 
Electrac, Inc., Anaheim, Calif. 
Electro/Data, Inc., Garland, Tex. 
Environmental Communications Inc., 

Santa Ana, Cal. 
General Radio Co., Concord, Mass. 
Hope Elctrns., Clifton, N.J. 
Kay Elemetrics, Pine Brook, N.J. 
Keithley Instrs., Inc., Cleveland, Ohio 
KMC Semiconductor Corp., Long Valley, 

N.J. 
Lithic Systems, Inc., Cupertino, Cal. 
Lorch Elctrns. Corp., Englewood, N.J. 
Microphase Corp., Cos Cob, Conn. 
Microwave Power Devices, Plainview, 

N. Y. 
Miteq Inc., Hauppauge, N.Y. 
Mu-Del Elctrns., Silver Spring, Md. 
Omni-Spectra, Inc., Tempe, Ariz. 
OPtimax Inc., Colmar, Pa. 
Perry Amplifier, Brookline, Mass. 
Rodelco, Deer Park, N.Y. 
Scientific Communications, Garland, 

Tex. 
Sierra Sys., Mounlain View, Cal. 

PRODUCT INDEX & DIRECTORY 
Special Microwave Devices Oper., 

Waltham, Mass. 
Sprague Elec. Co .. No. Adams, MasE!. 
Superior Mfg. & Instrument Corp .. Long 

Island City, N.Y. 
Texas Instruments, Dallas, Tex. 
Trak Microwave, Tampa"Fla. 
Tyco RHers Div. Inc., Phoenix, Ariz: 
Varian Assocs., Palo Alto, Cal. 
Varian, Beverly, Mass. 
Vega Precision Labs., Vienna, Va. 

Amplifiers, Instrumentation 
Burr-Brown Resch. Corp., Tucson, Ariz. 

Vol2e309 
Cycon, Inc., Sunnyvale, Cal ... VoI4.33S* 
Neff Instr. Corp., Duarte, Calif. Vol2e3f8 
Newport Labs., Inc., Santa Ana, Cal. 

VoI4-.j19* 
Preston ScientifiC, Anaheim, Cal. 

Vol 2"320,321 
W-F Products, Inc., Denver, Co. 

Vol '.934 
Analogic, Wakefield, Mass. 
B & F Instrs., jnc~, Corn wells Hgts., Pa. 
CALEX (California Elctrn. Mfg. Co.l, 

Alamo, Calif. 
CML-Macarr, Inc., Edison, N.J. 
Consolidated Ohmic Devices, Carle PI., 

N.Y. ' 
Dynalab Corp., Van Nuys, Cal. 
Dynamic Measurements Corp., 

Winchester, Ma. 
Electronic Modules, Inc., Pasadena, Cal. 
Endevco, Pasadena, Calif. 
Fogg System Co., Denver, Col. 
Junction Modules, Inc., Irvine, Cal. 
General Rand Corp., Edison, N.J. 
Heath Co., Benton Harbor, Mich. 
Hills-McCanna Co., Carpentersville, III. 
Hy-Cal Engrg., Santa Fe Springs, Cal. 
Inservco, Inc., La Grange, Ohio 
Intech, Santa Clara, Cal. 
Ithaco, Inc., Ithaca, N.Y. 
Keithley Instrs., Inc., Cleveland, Ohio 
Leeds & Northrup Corp., No. Wales, Pa. 
Minl-Systems, Inc, North Attleboro, 

Mass. 
Natel Engrg. Co., Canoga Pk., Cal. 
Optimation, Inc., Chatsworth, Cal. 
Princeton Applied .Resch. Corp., Princeton, 

N.J. 
Quan-Tech, Whippany, N.J. 
Signetics. Corp., Sunnyvale, Calif. 
Solid State Elctrns. Corp., Sepulveda, 

Cal. 
Standard Controls, Seattle, Wash. 
Teledyne Philbrick, Dedham, Mass. 
Unholtz-Oickie Corp., Hamden, Conn. 
Validyne Engrg. Corp., Northridge, Cal. 
Wide Band Engrg. Co., Phoenix, Ariz. 
Zonic Tech. Labs., Cincinnati, Ohio 

Amplifiers, Integrating 
Acromag, Inc., Wixom, Mich. 
Analogic, Wakefield, Mass. 
Bell & Howell, Bridgeport, Conn. 
Bulova Watch Co., Servo Prods. 

Elctrns. Div., WoodSide, N.Y. 
Burr-Brown Resch. Corp., Tucson, Ariz. 
Control Technology Co., LI.C., N.Y. 
Dynamic Measurements Corp., 

Winchester, Ma. 
Elctrn. Assocs., W. Long Branch, N.J. 
Fogg System Co., Denver, Col. 
Junction Modules, Inc., Irvine, Cal. 
Glentek, Inc., Santa Monica, Calif. 
Gould, Inc., Cleveland, OhiO 
Harshaw Chem. Co .. Cleveland, Ohio 
HyComp Inc., Maynard, Mass. 
Hybrid Sys. Corp., Burlington, Mass. 
ILC Data Device Corp., Hicksville, N.Y. 
Intech, Santa Clara, Cal. 
Intronlcs, Inc., Newton, Mass. 
Ithaco, Inc., Ithaca, N.Y. 
Keithley Instrs., Inc., Cleveland, Ohio 
Kistler Instr. Co., Redmond, Wash. 
Melcor Elctrns. Corp., Farmingdale, N.Y. 
Mini-Systems, Inc, North Attleboro, 

Mass. 
Scientific Measurements, Wilmette, III. 
Sensor Corp., Scottsdale, Pa. 
SOlid State Elctrns. Corp., Sepulveda, 

Cal. 
Superior Mfg. & Instrument Corp."Long 

Island City, N.Y. 

Systron Donner Computer Systems Div., 
Concord, Cal. 

Taylor Instr. Process Control Div., 
Rochester, N.Y. 

Tektronix, Inc., Beaverton, Ore. 
Teledyne Phill1rick, Dedham, Mass. 
Unholtz-Dickle Corp., Hamden, Conn. 
Westinghouse Elec. Corp., Computer & 

Instr. Div., Pittsburgh, Pa. 
Zeltex, Inc., Concord, Calif. 
Zonic Tech. Labs., Cincinnati, Ohio 

Amplifiers, Isolation 
Control Technology Co., LI.C., N.Y. 

Vol2e986 
Solid State Elctms. COrP., Sepulveda, 

Cal ............................................... Vol 1-s37 
Acromag, Inc., Wixom, Mich. 
Altec Div., Anaheim, Calif. 
AMF Electical Prods., Alexandria, Va. 
Analogic, Wakefield, Mass. 
Applied Research Inc., Port 

Washington, N.Y. 
Bulova Watch Co., Servo Prods. 

Elctms. Dlv., WoodSide, N.Y. 
Burr-Brown Resch. Corp., Tucson, Ariz. 
C-COR Elctrns., State College, Pa. 
Clifton Precision, Clifton Hgts., Pa. 
Collins Radio Co., Dallas, Tex. 
C~nsolidatEld Ohmic Devices, Carle PI., 

N.Y. 
Cross Electronics Inc., Warrendale, Pa. 
Dana Labs., Inc., Irvine, Calff. 
Dynamic Measurements Corp., 

Winchester, Ma. 
Ectron Corp., San Diego, Cal. 
Executone, Inc., Long Island City, N.Y. 
Fairchild Sound Equip., Commack, N.Y. 
Fluke, John Mfg. Co., Inc., Seattle, Wash. 
Junction Modules, Inc., Irvine, Cal. 
Glentek, Inc., Santa Monica, Calif. 
Hope Elctrns., Clifton, N.J. 
ILC Data Device Corp., Hicksville, N.Y. 
Intech, Santa Clara, Cal. . 
Intronics, Inc., Newton, Mass. 
Ithaco, Inc., Ithaca, N.Y. 
Keithley Instrs., Inc., Cleveland, Ohio 
Kepco, Inc., Flushing, N.Y. 
Melcor Elctrns. Corp., Farmingdale, N.Y. 
Microwave Power Devices, Plainview, 
N.Y. 

Miteq Inc., Hauppauge, N.Y, 
Neff Instr. Corp., Ouarte, Calif. 
Newport Labs., Inc., Santa Ana, Cal. 
Oeco Corp., Portland, Ore. 
Perry Amplifier, Brookline, Mass. 
Power Control Corp., Pittsburgh, Pa. 
Quan-Tech, Whippany, N.J. 
Rosemount Inc., Minneapolis, Minn. 
Singer Co:, Little Falls, N.J. 
Spectra Sonics, Ogden, Ulah 
Superior Mfg. & Instrument Corp., Long 

Island City, N.Y. 
Westinghouse Elec. Corp., Computer & 

Instr. Div., Pittsburgh, Pa. 
Zeltex, Inc., Concord, Calif. 

Amplifiers, Keying 
CML-Macarr, Inc., Edison, N.J. 

Amplifiers, Klystron 
MeL, Inc., La Grange, III ... Voll-SS1,554 
Cober Elctms., Inc., Stamford, Conn. 
Collins Radio Co., Dallas, Tex. 
Continental Elctms. Mfg. Co., Dallas, Tex. 
Energy Systems, Palo Alto, Cal. 
General Microwave Corp., Farmingdale, 

N.Y. 
Litton Inds., San Carlos, Calif. 
RCA Elctrns. Comps .. Harrison, N.J. 
Sperry Elctrn. Tube, Gainesville, Fla. 
Varian Assocs., Palo Alto, Cal. 
Varian Palo Alto Tube Div., Palo Alto, Cal. 

Amplifiers, Limiting 
Environmental Communications Inc., 

Santa Ana, Cal ... _ .................... Vol ~11 
Plessey Semiconductors, Farmingdale, 

N.Y ..................... _ ........................ Vol~ 
Aertech Inds., Sunnyvale, Calff. 
Allec Div., Anaheim, Calff. 
Applied Research Inc., Port 

Washington, N.Y. 
Collins Radio Co., Dallas, Tex. 
Comdel, Inc., Beverly, Mass. 
Control Technology Co., LI.C., N.Y. 

12 Mfrs. in Bold face with page numbers describe this product in the White pages. 



PRODUCT INDEX. DIRECTORY 
DynamiC Measurements Corp., 

Winchester, Me. 
Executone. Inc., Long Island City, N.Y. 
Fairchild Sound Equip., Commack, N.Y. 
GPS Corp., Framingham, Mass. 
Lithic Systems, Inc., Cupertino, Cal. 
Meleor Elctrns. Corp., Farmingdale, N.Y. 
Miteq Inc., Hauppauge, N.Y. 
OPtimax Inc., Colmar, Pa 
RFL Inds., Comms. Div., Boonton, N.J. 
AHG EIc:tma. Lab. Deer Park, N. V. 
Sc:ientIfIc CommunicaIIona, Garland, 

Te .. 
Spectra Sonics, Ogden, Utah 
Sprague Elec. Co., No. Adams, Mass. 
Universal Ad-Yu Elctms., Inc., Milwaukee, 

Wi. 
Westing~ Elec. Corp .. Computer & 

Instr. Div., Pittsburgh, Pa. 
leltex, Inc., Concord, CaIH. 

AmpIH"rs, Line 
Crown Int'L. Ellchart, Ind •• _ ...... VoI1e309 
DynIunIc8 EIcIrnc. Prod •.• Inc: •• SIInta 

Fe SprInfI, caL. __ .......... VoI2e31O,311 
Hatheway IncIuItrI .. Inc •• T ...... OII ... 

Vo11-..s1 
HathIway Inetrumlln1e, Inc:. Denver, 

Colo. .... _ ..... _ .. _ .......... ____ VoI1-..s1 
R .... Circuits, Inc:. SIIcIcIIa Brook, N.J. 

VoI1e3ZO 
A~ec Div .• Anaheim, CaIH. 
Arvee Engrg. Co., Torrance. Calil. 
Beukers Labs., Inc .• Hauppauge, N.Y. 
BulOv. Watch eo. Servo Prods. 

EIc:tma. Dlv., Wood .... N.V. 
Collins Radio Co., Dallas. Tex. 
Control Technology Co., L:.I.C., I'f.V. 
Datum, Inc:. Anaheim, Cam. 
Dynamic Measurements Corp., 

WInChester, Ma. 
Execulone. Inc., Long Island City, N.Y. 
Fairchild Sound Equip., Commack. N.Y. 
GAM Corp., Medford, N.J. 
ILC Date Device Corp., HlckevlHe, N,Y. 

. Meteor Elctms. Corp., Farmingdale, N.Y. 
Neff lnatr. Corp., Duarte. Cellf. 
Perry Amplifier, Brookline. Mass. 
RadIation Devices Co., Baltimore, Md. 
RFllnds., Comms. Div., Boonton, N.J. 
Signetics. Corp., Sunnyvale, Cain. 
Singer· Tele-Signal, Woodbury, N.Y. 
SoRcI Stete EIctrnL Corp. Sepulveda, 

CeI. 
Spectra Sonics, Ogden. Utah 
Webs1er Etec. Co., Inc., Racine, Wise. 

Amplifiers, Lock-In 
IthIco. Inc. Ithaca, N.Y ..... _ ..... VoI2e317 
Americen Time Produc1e, Woodslde, 

N.V. 
Clartce - Hess, New York, N.V. 
Control Technology Co •• L.I;C., N. V. 
Electro-Optical Inds., Inc., Santa Barbara. 

Cal. 
K~ley Instrs .• Inc .• Cleveland, Ohio 
PrIncelOn Applied Resch. Corp., Princeton. 

N.J. 
SSR Inslrs. Co .• Santa Monica, Cal. 

AmpUflers, Logarithmic 
Arnericen AIIIrIonlca, Coste Mesa, Cal 

Vol 1.1 
Burr-Brown Reech. Corp •• Tucson, Ariz. 

VoIle329 
Environmental Col1l/ftUl\iCaliOs Inc. 

Santa Ana, CaL ___ .. _VoI2"611 
/theco, InC., Ithaca,· N. V. _ ...... _ VoI2e317 
AHG EIc:tma. Lab., OeerPtlrk, N.V. 

Vol 2"61. 
SolId State Elctrne. Corp~ Sepulveda, Cal ________ • Vo11et37 

Aertech Inds., Sunnyvale, CaHI. 
ApplIed R_arch Inc.. Port 

WuhlngtjHl, N.V. 
BF EIctms .. Solana Beach, Calif. 
Circuit T echnoiogy, Farmingdale, N.Y. 
Control Technology eo. L.1.c., N.V. 
Dralllttz Engrg. Labs., So. Plalrifteld, 

N.J. 
Oynelab Corp~ Yen Nuys, CeI. 
Elctm. Assocs .. W. Long Branch. N.J. 
Junction Modules. Inc., Irvine, Cat. 
Gould. Inc.. Cleveland. OhIO 
GPS Corp., Framingham, Mass. 
ILC Date Oevfce Corp.., Hlckavllle, N.V. 
Intech. Santa Clara, Cat. 
InIronIcs, Inc., Newton. ...... 

Jerrold ElectroniCS Corp .• Philadelphia. Pa. 
K.y Elemetrlca, Pine Brook. N.J. 
Keithley Instrs., Inc., Cleveland. Ohio 
McKee-Pedersen Instrs., Danville, CaIW. 
Meleor E1ctms. Corp .• Farmingdale, N.Y. 
MaIOr Laboratorlea Inc.. SprIngfield, 

V •• 
Microphase Corp., Cos Cob, Conn. 
Milletron, Inc., Pittsllurgh, Pa. 
Miteq Inc .• Hauppauge. N.Y. 
Pacific Meas., Inc., Palo Alto. CaIH. 
Perry Amplifier. Brookline. Mass. 
Ouan-Tech, WhIppany. N.J. 
Sclenllfic.Atlanta. Inc .• Atlanta, Ga. 
Sierra Sys .• Mountein View, Cal. 
Signetics. Corp., Sunnyvale. Calil. 
SSR In'ltrs. Co., Santa Monic;a, Cal. 
Tektronix. Inc. Beaverton, Ore. 
Teledyne Philbrick. Dedham, Mass. 
Telonic Inds .• Inc .• Laguna Beach, CaIH. 
Texas Instruments. Dallas, Tex. 
ThermoSys., Inc., St. Paul, Mion. 
Varian Assocs., Palo A~. Cal. 
Varian. Beverly. Mass. 
Yep Preclalon LaIIa., Vienna, V •• 
Wittron Co .• Palo Alto. Calil. 

AmplHlers, Magnetic 
Acme EieC. Corp., Cuba. N.Y. 
Acromag, Inc .• Wixom, Mich. 
ADC Prodl., Minneapolis. Mlnn. 
American Trans-COlI Corp., Richmond Hm, 

N.Y. 
Arnold Mavnettc:a, Culver City, caL 
Basler Elac. Co., Hightand, III. 
Be1Ilndust1'Iea, ComptjHl, CaL 
Biometrics Instrument Corp .. Garland. Tex. 
BulOva Watch eo. Servo Proda. 

Etctms. DIY., WoocIakIe. N.Y. 
Coast Coil Co., Los Angeles, CaIH. 
COil Co. 01 Amer .• Northvale, N.J. 
ColHns Radio Co .• Cedar Rapids. Iowa 
Cross Electronics Inc., Warrendale, Pa. 
Electro-Pacific. Inc •• Goleta. CalH. 
Electrocom Inds., So. Bend. Indiana 
EWC, Inc., Kenilworth, N.J. 
Freed Trenaformer eo. Bklyn., N. V. 
General MagnetiCS, B10omfieid, N.J. 
Hammond Mfg. Co. (U.S.) Inc .• Buffalo. 

N.Y. 
HGA Elctrns., MI. Vemon, N.Y. 
Huntington Elctrns. Corp., Van Nuys, Cal. 
Ind'i. Control Co., Farmingdale. N. V. 
~~S.EhrtrnL.Paeadena.caL 
Leeds & Northrup Corp .• No. Wales. Pa. 
Mag-Con. Inc., New Brighton. Minn. 
Magnetlco, InC.. E. Northport, N. V. 
Magnetics,Div. of Spang Industries. Inc .• 

Sandy Lake. Pa. 
Oaco Corp .• Portland, Ore. 
Polyphase Inslr. Co .• Bridgeport, Pa. 
Queensboro Transformer & Mach .• 

College Pt .• N.Y. 
Sigma Instrs .• Inc., Braintree, Mass. 
Square 0 Co.. Perk RIdge, ilL 
Superior Mfg. & tnstrument Corp., Long 

Istand City. N.Y. 
Telectro Sys. Corp., Corona, N.Y. 
Telex <;omm. DIY., MInneapolis, Minn. 
TorwlcO EIctrnL, Inc.. LakellVood, N.J. 
Trensmagnetlce Inc .• Farmlngd .... N. V. 
Varian Assocs., Palo A~, Cal. 
Ward Leonard Etec. Co .• Mt. Vernon. N.Y. 
Zaring Inds., Inc .• Westfield, Ind. 

AmplHlera, Master Antenna
See Amplifiers, Distribution 

AmplHlers, MICf'OPhone-See' 
Amplifiers A-F (Excluding 
Hi-Fi) 

Amplifiers, Microwave 
Cober Elctms~ Inc., Stamford, Conn. 

VoI1e&45 
Electro/Data, Inc., Garland, Tex. 

VoI1e&47 
Environmental CommunlCatlone Inc. 

Sante Ana, Cal _ .. _._ .. _ ... Vol 2"611 
Greenray IndI.. Inc.. Mechentcaburg, 
PL ... __ ............. __ • __ .... ___ Vol 2"6.13 

MCL, Inc. La Grange, III. 
VoI1as51-551.55a.s8O,583,588 

RHQ EIc:tma. Lab., Deer Perk, N.Y. 
VoI2"6t8 

SInger InatrumentatIOn Loa Angeles 
Oper .. t.oa AngaIeI, caL _ VoI1-sG7 

SInger Inatrumen1atlon Palo Alto Oper., 
PalO Alto. Cal. _ ............ __ ... VoI1esG7 

TRW SllmICO!lductonl. Lawnd .... CaL 
Vol2"64!l 

Addington Labs., Inc .• Sunnyvale, Cal. 
Aertech Inds .• Sunnyvale. CaIH. 
AIL. Div. Cutler·Hammer, tnc .• Deer Park, 

N.Y. 
Ailtech, City 01 Industry, Cal. 
American Elctm. Labs .• Inc .• Lansdale, Pa. 
Anzac Etctms .• Waitham. Mass. 
ApplIed MICrowave. Westwood, M .... 
ApplIed Resaarch Inc.. Port 

Waaldngton. N. V. 
Avantek, Inc., Santa Ctara. Cal. 
C.-COR Eictrns .• State College. Pa. 
Collins Radio Co., Dallas, Tex. 
Conic Corp .. San Diego, CalH. 
E & M Laboratories, Inc., Westlake 

Village, Cal. 
Energy Systems:Palo Alto, Cal. 
GAF Corp., New York, N.Y. 
General EIec. Co •• Elctm. Comps. SIs. 

Dept., Schenectedy. N.Y. 
General Microwave Coip .• Farmingdale, 

N.Y. 
Hope Elctrns .• Clifton. N.J. 
HRB·Slnger, Inc., State College. Pa. 
KMC S8Ihiconductor Corp .• Long Valley, 
N.~. 

Litton Inds .• San Carlos, Calil. 
LNR Communications. 'Inc., Farmingdale. 

N.Y. 
Loral Elctrn. Sys., Bronx, N.Y. 
Microphase Corp .• Cos Cob, Conn. 
Microwave Assocs., tnc., Burlington. Mass. 
Microwave Power Devices, Plainview. 

N.Y. 
Microwave Semiconductor Corp., 

Somerset. N.J. 
M~eq Inc., Hauppauge, N.Y. 
Mu·DeI Elctrns., Silver. Spring, Md. 
OPtimax Inc .• Colmar, Pa. 
Polarad EIClrn. Instrs., Lake Success. N.Y. 
R.C.A. Electromagnetic & Aviation Sys. 

Div .• Van Nuys, Cal. 
RCA E!ctrns. Comps .• Harrison, N.J. 
RCA Gov!. & Comm. Sys., Moorestown. 

N.J. 
Resd61 Engrg. Corp., Arcadia. Cal. 
SctentIfIC CommunlCatIOna, Garland, 

Te .. 
Somerset Radiation Lab., Arlington. Va. 
Special Microwave Devices Oper., 

Waltham. Mass. 
Sperry Elctm. Tube. Gainesville, Fla. 
Superior Mfg. & Instrument Corp .• Long 

Island City, N.Y. 
Technical Research & MIg. Co., 

Manchester, N.H. 
Teledyne Mac., Palo Alto, Cal. 
Teledyne Micronetlcs. San Diego, Calif. 
Trak Microwave, Tampa, Fla. 
Varian Assocs., Palo Alto. Cal. 
Varian. Beverly, Mass. 
V .... an, SoIkI State Weat DIvIsion, PalO 

Alto, Cal. 
Vega PrecisIOn Labs., VIenna, Va. 
Watkins J(Jhnson Co., Palo A~o, Cal. 
Wi~ron Co., Palo Alto, CaIH. 

Amplifiers, Mixing 
Environmental CommunIcatIOns Inc.. 

SIInts Ana. Cal. ..._ .......... _ ..... Vol 2"611 
Re-af Circuits. Inc., Saddle Brook. N.J. 

Aertech Inds .• Sunnyvale. Calif. 
AItec Div .• AnaIMtIm, CaIH. 
Anzac Elctrns .• Waltham, Mass. 
Applied R...-ch Inc.. Port 

WaShington, N. V. 

VoI1·3ZO 

Bell & Howeli Co .• Pasadena, Calif. 
Communications Equip. Co., Indianapolis, 

Ind. 
Conic Corp., San Diego. Calif. 
Conrac Corp •• Cedar Rapids, Iowa 
Data-Control Systems. Danbury. Conn. 
Executone, Inc., Long Island CIty. N.Y. 
Fairchild Sound Equip .• Commack, N.Y. 
General Devices, Inc., Princeton, N.J. 
Harshaw Chem. Co., Cleveland, Ohio 
HGA Elctrns .• Mt. Vernon. N.Y. 
Maleor Elctrns. Corp .• Farmingdale, N.Y. 
Newcomb Audio Prods. Co .• Sylmar. Calif. 
OPtimax tnc .• Colmar. Pa. 
Pulse Techniques, Inc., Teaneck. N.J. 

Amplifiers, Operational 
SoRcI Stete EIctrnL Corp~ Sepulveda. 

caL 
Special Microwave Devices Oper •• 

Waltham, Mass. 
Spectra Sonics. Ogden. Utah 
Superior Mfg. & Instrument Corp., Long 

Island City. N.Y. 
Varian Assocs .• Palo A~o. Cal. 
Varian, Beverly, Mass. 
Vega Preclalon Labs., Vienna, Va. 

Amplifiers, Narrow-Band 
Aertech Inds., Sunnyvale, Cain. 
Anzac Elctms .. Waltham, Mass. 
Applied R-.rch Inc.. Port 

Waahlngton, N.Y. 
B & K Instrs .• Inc., Cleveland, Ohio 
Bell & Howell Co., Pasadena, CaIW. 
Biocom. Inc .• Culver City, Cal. 
BulOva Watch Co., Servo ProdL 

Ehrtms. Dlv •• WoodIIcIe, N.Y. 
C-COR Elctms., State College, Pa. 
CML-Macarr. Inc:., EdIIon, N.J. 
Dana Labs., Inc .• Irvine, Calif. 
Oynalab Corp.. Yen Nuya, Cal. 
~ Measurements Corp .• 

Winchester. Ma. 
Dynamlce Elctmc. J»rodI.. Inc. Santa 

Fe SprIngs, Cal. 
E & M Laboratories, Inc.. Westlake 

Village, Cal. 
Envlronmentel CommunIcetIOna Inc.. 

SIInta Ana. Cal. 
General Devices, Inc., Princeton, N.J. 
General Radio Co., Concord, Mass. 
Hope Elctms., Clifton, N.J. 
Ithaco. Inc., Ithaca, N. V. 
Keithley Instrs .• Inc., Cleveland, Ohio 
Lorch Elctrna. Corp., Engtewood, N.J. 
Microwave Power Devices. Plainview, 

N.Y. 
Microwave Semiconductor Corp., 

Somerset. N.J. 
Miteq Inc., Hauppauge. N.Y. 
Mu-Del Elctrns., Silver Spring, Md. 
Neff lnatr. Corp., Duarte, Calif • 
OPtimax Inc., Colmar. Pa. 
Perry Amplifier, Brookline, Mass. 
Princeton Applied Resch. Corp .. Princeton, 

N.J. 
Resdel Engrg. Corp., Arcadia. Cal. 
RHO ElctmL Lab., Deer Park, N.V. 
Rohde & Schwarz Sis., Passaic, N.J. 
Sierra Sys., Mountain View. Cal. 
Signetics. Corp .• Sunnyvale. CaIH. 
Spacial Microwave Devices Ope •.• 

Waltham. Mass. 
Varian Assocs.; Palo A~. Cal. 
Varian Assocs .• Eastern Tube Div., 

Beverly, Mass. 
Zeltex. Inc., Concord, CaIW. 

Amplifiers, Null 
Preston Scientific. Anahalm, CeI. 

Vol 2e3ZO,321 
Acromag. Inc .• Wixom. Mich. 
CALEX (CalHomia Elctrn. Mfg. Co.). 

Alamo. Calif. 
Control Technology Co.. L.I.C •• N.V. 
General 'f\adio Co .• Concord, Mass. 
Glentak, Inc., Santa Monica, Calil. 
Honeywell, Ft. Washington. Pa. 
Ind'L Control eo. Farmingdale, N. V. 
Inlronlca, Inc. Newton •. M .... 
Jordan Controls. Milwaukee, Wise. 
Keithley Instrs., Inc., Cleveland. Ohio 
Rohde & Schwarz Sis., Passaic, N.J. 
ScientiIic Measurements. Wilmette. iiI. 
Sond State EIctrnL Corp. Sepulveda, 

Cel. 
Theta lnatr. Corp.., Fairfield, N.J. 
Westlnghouee Elee. Corp .• Computer & 

Instr. DiY., Pittsburgh. Pa. 

Amplifiers, Operatlon,1 
Burr-Brown Reech. Corp •• TUC80n. ArIz. 

• Vol 2"308 
ILC Date 0evIce Corp.. HiCksville, N.V. 

VoI2e315 
IntronlCll, Inc., Newton. M .... VoI2e316 
MInJ.Syeterns, Inc, North Attleboro, 

M ...... _ ....... _. __ • __ ...... __ • Vol :Je1147 
Opamp Lalla. Inc. Loa Angalee, Cal. 

VoI2e318 
Torque Syet_. WaIthem, Ma ... 

VoIJe322 
AnaloglC, Wakefield, Mass. 
Bell & Howell, Bridgeport. Conn. 

·VoI. 4-1973 For addreases, phones a.,c:l key personnel, see YELLOW Pages. . 13 



Amplifiers, Operational (cont'd) 
Bell & ·Howell Co., Pasadena, CalK. 
B\llova Watch Co., Servo Prods. 

Elctms. Div., Woodside, .N.Y. 
CALEX (CalKomia Elctm. Mfg. Co.l, 

Alamo, Calif. 
Computer Labs, Greensboro; N.C. 
Datel Systems Inc., Canton, Mass. 
Digttal Equip. Corp., Maynard, Mass. 
Dynamic Measurements Corp., 

Winchester,· Ma. 
Dynamlc;s Elctrnc. Prods., Inc., Santa 

Fe Springs, Cat 
Elctm. Assocs., W. Long Branch, N.J. 
Junction MOdUles, Inc .. Irvine, CaL 
General Computers, Inc., Los Angeles, 

Calif. 
Glentek, Inc .. Santa Monica, Calif. 
Gould, Inc., Cleveland, Ohio 
GPS Corp., Framingham, Mass. 
Halex, Inc., Torrance, Cal. 
Heath Co., Benton Harbor, Mich. 
Hybrid Sys. Corp., Burlington, Mass. 
Ind'i. Test Equip., Clifton, NJ 
Intech, Santa Clara, Cal. 
Julie Research Lab., New York, N.Y. 
Keithley Instrs., Inc., Cleveland, Ohio 
Kepco, Inc., Flushing, N.Y. 
Kinetic Tech., Inc., Santa Clara, Cal. 
Leeds & Northrup Corp., No. Wales, Pa. 
MoFaddenElctrns. Co., South Gate, Calif. 
McKee·Pedersen Instrs., Danville, Calif. 
Melcor Elctrns. Corp" Farmingdale, N.Y. 
North Hills Elctrns., Inc., Glen Cove, 

N.Y. 
Precision MonolHhics Inc., Santa Clara, 

Cal. 
Princeton Applied Resch. Corp., Princeton, 

N.J. 
Radiation Devices Co., Baltimore, Md. 
RCA Solid State Dlv., Somerville, N.J. 
Scientific Measurements, Wilmette, III. 
Signeties. Corp., Sunnyvale, Calif. 
Singer Co., Little Falls, N.J. 
Solid State Elctms. Corp., Sepulveda, 

Cal. 
Sprague Elec. Co., No. Adams, Mass. 
Systron Donner Computer Systems Div., 

Concord, Cal. 
'Takeda Riken Industry Co., Ltd., Tokyo 

176, Japan 
Tektronix, Inc., Beaverton, Ore. 
Teledyne Philbrick, Dedham, Mass. 
Texas Instruments, Dallas, Tex. 
Westinghouse Elec. Corp., Computer & 

Instr. Div., Pittsburgh, Pa. 
Zellex, Inc., Concord, CalK. 

Amplifiers. Parametric 
Scientific Communications, Garland, 

Tex ............................................... VolleS67 
AIL, Div. Cutler-Hammer, Inc., Deer Park, 

N.Y. 
American Elctrn. Labs., Inc., Lansdale, Pa. 
Junction Modules, Inc., Irvine, Cal. 
GTE Sylvania Inc., Elctrn. Sys. Gp., 

Waltham, Mass. 
LNR Communications, Inc., Farmingdale, 

N.Y. 
RCA Gov!. & Comm. Sys., Moorestown, 

N.J. 
Teledyne Philbrick, Dedham, Mass. 
TRG Prods., .E. Boston, Mass. 
Watkins Johnson Co., Palo Alto, Cal. 

Amplifiers. Peak-Limiting 
Burr-Brown Resch. Corp., Tucson, Ariz. 
CBS Laboratories; Stamford, Conn. 
Dynamic Measurements Corp .. 

Winchester, Ma. 
Environmental Communications Inc., 

Santa Ana, Cal. 
Hybrid Sys. Corp., Burlington, Mass. 
Intech, Santa Clara, Cal. 
Lear Siegler, Inc., Santa Monica, Calif. 
Miteq Inc., Hauppauge; N.Y. 
RCA Corp., Camden, N.J. 
RHG Elctms. Lab., Deer Park, N.Y. 
Universal Ad-Yu Elctrns., Inc., Milwaukee, 

Wi. 

Amplifiers. Phase-Lock Loop 
Clarke -Hess, New York, N.Y. 
Elctrn;' Assocs., W. Long Branch, N.J, 
Keithleylnstrs.,lnc., Cleveland, Ohio 
Lithic Systems,lnc., Cupertino, Cal. 
Scientific Technology, Mountain View, Cal. 
Signeties. Corp., Sunnyvale, CalK. 
Varian, Baverly, Mass. 

Vibration Instrs. Co.; Anaheim, Cal. 

Amplifiers. Photocell..,...see 
Amplifiers, Transducer 

Amplifiers. Power (Excluding 
. Hi-Fi) 

American Vector Inc., Springfield, N.J. 
Volle926 

Beckman Instrs., Helipot Dlv., Fullerton, 
Cal. .: ............................................ Vol 2e588 

CML-Macarr, I!lc~. Edison, N.J. 
VoI1e&41,6oU,644 

Cober Elctrns., Inc., Stamford, Conn_ 
VolleS45 

Cl'9wn Infl., Elkhart, InC:! ........... Volle3C)9 
Dynalab Corp., Van Nuys, .Cal. Vol2e312 
Elctrn. Navigation Inds., .Inc., 

Rochester, N.Y ......................... Vol2e314 
Instrs. For Ind., Inc., Farmingdale, N.Y. 

Volle461 
Ledex, Inc., Dayton, Ohio ........ VOI2e599 
MCL, Inc., La Grange, tn. 

VolleS51-556,558,559,563.566 
Opamp Labs. Inc., Los Angeles, Cal. 

Vol2e319 
. Optlmatlon, Inc., Chatsworth, Cal. 

Volle492 
Re-el Circuits, Inc., Saddle Brook, N.J. 

Volle320 
Solltron Devices, San Diego, Cal. 

Vol2e943 
Solltron Devices, Inc., Riviera Bch.,Ra. 

Vol2e943 
SolHron Devlces,lnc., Tappan, N.Y. 

Vol2e943 
Torque Systems, Waltham, Mass. 

Vol2e322,991 
Aerospace Avionies, Inc., Bohemia, N.Y. 
AIL, Div. Cutler-Hammer, Inc., Deer Park, 

N.Y. 
Ailtech, City of Industry, Cal. 
Allis, Louis Div., Milwaukee, Wisc. 
Altec Div., Anaheim, Calif. 
American Elctrn. Labs., Inc., Lansdale, Pa. 
Anzac Elctrns., Waltham" Mass. 
Applied Control Co., Fairfield, N.J. 
Applied Microwave, Westwood, Mass. 
Applied Research Inc.,. Pc;lrl 

Washington, N.Y. 
Arnold MagnetiCS, Culver City, Cal. 
Arvee Engrg. Co., Torrance, Calif. 
Avantek, Inc., Santa Clara, Cal. 
Behlman Div .. Califomia Instrs., San 

Diego, Cal 
Bell & Howell Co., Pasadena, Calif. 
Ball PIA Prods. Corp., Columbus, Ohio 
Bogen Div., Paramus, N.J. 
Bowmar Instr. Corp., Ft. Wayne, Ind. 
Bulova Watch Co., Servo Prods. 

Elctrns. Dlv., WoodSide, N.Y. 
Burr-Brown ReSCh. Corp., Tucson, Ariz. 
C-COR Elctrns., State College, Pa. 
Calico Div., San Diego, Cal. 
Callfomla Instrs. Co., San Diego, Cal. 
CCA Elctrns. Corp., Gloucester, N.J. 
Cincinnati Elctrns. Corp., Cincinnati, Ohio 
Clarke· Hess, New York, N.Y. 
Collins Radio Co., Dallas, Tex. 
Constant Voltage Co., Chicago, III. 
Continental Elctrns. Mfg. Co., Dall;l.s, Tex. 
Control Technology Co., L.I.C.,N.Y; , 
Datron Systems, Chatsworth, Cal. 
Dukane Corp., SI. Charles. III. 
DynaCQ, Inc., Philadelphia, Pa. 
Dynamic Measurements Corp., 

Winchester, Ma. 
DynamiCS Elctmc. Pr~s., Inc., Sa.nta 

Fe Springs, Cal. 
Edo Westem Corp., Salt Lake City, Utah 
Elmac. San Carlos, CalK, . 
Elctrn. Assoes., W. Long Branch, N.J. 
Elgar Corp., San Diego, Cal. 
Elin Div .. 'San Diego, Cal. 
Energy Systems; Palo Alto, Cal. 
Environmental Communications Inc., 

Santa Ana, Cal. 
Fairchild Sound Equip., Commack, N.Y. 
General Radio Co., Concord, Mass. 
Glentek, Inc .. Santa Monica. Calif. 
Gotham Audio Corp., New York. N.Y. 
Halmar Elctms., Inc., Columbus, Ohio 
Henry Prods. Co., Inc., Inwood, N.Y. 
Holt Instr. Labs., Oconto, Wisc. 
Honeywell; Ft Washington, Pa. 
Hope Elctrns., Clifton, N:J. 
ILC Data Device Corp., Hicksville, N.Y. 
Ind'i. Control Co.,Farmlngdale, ·N.Y. 

PRODUCT INDEX & DIRECTORY 

It'd'i. Test Equip., Clifton, NJ 
Intech, Santa Clara, Cal. 
Kepco, Inc. Flushing, N.Y, 
Kistler Instr. Co ... Redmond, Wash. 
Krohn-Hite, ·Cambridge, Mass. 
Lear Siegler, Inc., Santa Monica, Calif. 
Lithic Systems, Inc., Cupertino, Cal. 
Lorch Elctrns. Corp., Englewood, N.J. 
McFadden Elctrns. Co., South Gate, Calif. 
McKee-Pedersen Instrs .• Danville, Calif. 
Melcor Elctrns. Corp., Farmingdale, N.Y. 
Melpar, Falls ·Church, Va. 
Microwave Power Devices, Plainview, 

N.Y. 
Millen, James Mfg;, Malden, Mass. 
Mini-Circults Lab., Brooklyn, N.Y. 
Miteq Inc., Hauppauge, N.Y. 
MPC Prods. Corp., Chicago, III. 
Mu·Del Elctrns .• Silver Spring, Md. 
Newcomb Audio Prods. Co., Sylmar, Calif. 
NH Research, Inc., Santa Ana, CalK. 
North Hills Elctrns., Inc., Glen Cove; 

N.Y. 
Optimax Inc., Colmar, Pa. 
Paraplegics Mfg., Bensenville, III. 
Perry Amplifier, Brookline, Mass. 
RCA Corp., Camden, N.J. 
RCA Solid State Div., Somerville, N. J. 
Resdel Engrg. Corp., Arcadia, Cal. 
RFL Inds., Comms. Div., Boonton, N.J. 
RHG Elctrns. Lab., Deer P.rk, N.Y. 
Robieon Corp., Pittsburgh, Pa. 
Rohde & Schwarz SiS., Passaic, N.J. 
Shlgoto Inds., Ltd., New York, N.Y. 
Solar Elctrns. Co., Hollywood, Cal. 
Solid State Elctrns. Corp., Sepulveda, 

Cal. 
Spectra Sonies, Ogden, Utah 
Sprague Elee. Co., No. Adams, Mass. 
SRC Div., Newport Bch., Cal. 
Telex Comm. Dlv., Minneapolis, Minn. 
Trutone Elctrns., Inc., No. Hollywood, Cal. 
Unhoitz.Dickle Corp., Hamden, Conn. 
Varian Assocs., Palo Alto, Cal. 
Vectrol, Inc., Rockville, Md. 
Webster Elec. Co., Inc., RaCine, Wisc. 
Zonic Te.ch. Labs., Cincinnati, Ohio 

Amplifiers.· Public Address-
See Amplifiers, A·F 
(Excluding Hi·Fi) 

Amplifiers. Pulse 
EIc1rn. Navlgati!>n Inds.; Inc., 

Rochester, N.Y ......................... Vol2e314 
MCl, Inc., la Grange, III. 

Volle551,560,566 
Advanced Kinetics, Costa Mesa, Calif. 
Aertech Inds., Sunnyvale, Calif. 
American Elctrn. Labs., Inc., Lansdale, Pa. 
AMF Electical PrOds., Alexandria, Va. 
Applied Microwave, Westwood, Mass. 
Applied Research Inc., Port 

Washington, N.Y. 
Arvee Engrg. Co., Torrance, Cam. 
Avantek, Inc., Santa Clara, Cal. 
Bell & Howell Co., Pasadena, Calif. 
Bowmar Instr. Corp., Ft. Wayne, Ind. 
C-COR Elctros., State College, Pa. 
Chronetlcs, In.c., Mt. Vernon, N.Y. 
CML-Macarr, Inc., Edison, N.J. 
Cober Elctms., Inc., Stamford, Conn. 
Continental Elctrns. Mfg. Co., Dallas, Tex. 
Dynamic Measurements Corp., 

Winchester, Ma. 
Energy Systems, Palo Alte>, Cal. 
Environmental Communications Inc., 

Santa Ana, Cal. ' 
Hamam.atsu Corp •.. (E), Middlesex, N. J. 
Harshaw Chem. Co., Cleveland, Ohio 
Hope Elctrns., Clifton, N.J. 
Infodex, Inc., Waterbury, Conn. 
Instrs. For Ind., Inc" Farmingdale, N.Y. 
Intronics, Inc., Newton, Mass. 
Keithley Instrs., Inc., Cleveland, Ohio 
Lasermetrics, Inc., Rochelle Park, N.J. 
Lecroy Resch. Sys. Corp., West Nyack, 

N.Y. 
Lilton Inds" San Carlos, Calif. 
Meleor Elctrns.Corp., Farmingdale, N.Y. 
Microwave Power Devices, Plainview, 

N.Y. 
Milletron, Inc .. Pittsburgh, Pa. 
Nuclear Data, Palatine, 111. 
Nuclear ReS¢h. Corp., Southampton, Pa. 
Optimation, Inc., Chatsworth, Cal. 
Perry Amplifier, Brookline, Mass. 
RHG Elctrns. Lab., Deer Park, N.Y. 

RIL Elctrn •. , Inc., Southampton, Pa. 
Scientific Measurements, Wilmette, III. 
Sensor Corp., Scottsdale, Pa. 
Signetics. Corp., Sunnyvale, Calif. 
Solid StateElctrns. Corp.; Sepulveda, 

Cal • 
SRC Dlv., Newport Bch., Cal. 
SSA Instrs. Co., Santa Monica,Cal. 
United Detector Technology Inc .. Santa 

Monica, Cal. 
Varian Assocs:, Palo Alto, Cal.'-
Varian Assocs., Travel Wave Tube Div., 

Palo Alto, Cal. 
Varian Palo Alto Tube Div., Palo Alto, Cal. 
Vega Precision labs., Vienna, Va. 
Velonex, Santa Clara, Calif. 

Amplifiers. Pulse-Limiting 
Aertech Inds., Sunnyvale, Calif. 
AIL, Diy. Cutler-Hammer, Inc., Deer Park, 

N.Y. 
Bowmar Instr. Corp., Ft. Wayne, Ind. 
CML-Macarr, Inc., Edison, N.J. 
Cober Elctrns., Inc:, Stamford, Conn. 
Environmental Communications Inc., 

Santa Ana, Cal. . . 
MicrowaveAssocs., Inc., Burlington. Mass. 
RHG Elctrns. Lab., Deer Park, N.Y. 
Sierra Sys., Mountain View, Cal. 

Amplifiers. Radar-See 
Amplifiers, Microwave 

Amplifiers. RecQrding-See 
Amplifiers, A-F (Excluding 
Hi-Fi) 

Amplifiers •. Resolver..,...see 
Amplifiers, Servo 

Amplifiers. R-F 
Applied Research Inc., Port 

Washington, N.Y ....................... Vo12e&07 
Dynalab Corp., Van Nuys, Cal. Vol2e312 
Electro/Oata, Inc., Garland, Tex. 

Vol 1-54;' 
Elctrn. Navigation Inds., Inc., 

Rochester, N.Y ......................... Vol2e314 
Environmental Communications Inc., 

Santa Ana, Cal ......................... Vol2e&11 
ILC Data Device Corp., Hicksville, N.Y. 

Vol2e315 
Lorch Elctrns. Corp., Englewood, N.J. 

Vol2e&15 
MCL, Inc., La Grange, III. 

Voll e551-556,558-560,563 
TRW Semiconductors, Lawndale, Cal. 

Vol2e947-949 
Adams-Russell Co., Inc., AR - Waltham 

Div., Waltham, Mass. 
Advanced Energy Conversion, Belmont, 

Cal. 
Advanced Kinetics, Costa Mesa, Calif. 
AEL Communications Corp., Sub. of Amer. 

Elctrn. Labs. Inc., Lansdale, Pa. 
Aertech Inds., Sunnyvale, Calif. 
AIL, Div. Cutler-Hammer, Inc., Deer Park, 

N.Y. 
Ailtech, City of Industry, Cal. 
American Elctrn. Labs., Inc., Lansdale, Pa. 
AMF.Electical Prods., Alexandria, Va. 
Amperex Electronic Corp., Hicksville, 

N.Y. 
Anzac Elctrns., Waltham, Mass. 
Applied Microwave, Westwood, Mass. 
Arvee Engrg. Co., Torrance, Calif. 
Arvin Sys., Inc., Dayton, Ohio 
Avantek, Inc., Santa Clara, Cal. 
Barker &Williamson, Inc., Bristol, Pa. 
BF Elctrns., Solana Bllach. Calif. 
Blonder-Tongue Labs., Inc., Old Bridge, 

N.J. 
C-COR Elctrns., State Co.llege, Pa. 
CCA Elctrns. Corp., Gloucester,N.J. 
Cincinnati Elctrns. Corp., Cincinnati, Ohio 
CML-Macarr, Inc., Edison, N.J, 
Collins Radio Co., Dallas, Tex. 
Comdel; Inc., Beverly, Mass. 
Conic Corp., San Diego, Calif. 
Continental Elctrns. Mfg. Co., Dallas, Tex. 
Dynamic Measurements Corp., 

Winchester, Ma. 
E & M Laboratories,lne., Westlake 

Village, Cal. 
Eimac, San Carlos, Calif. 
Elcom Sys., Deer Pk., N.Y. 
Elctrn. Comm., Inc., SI. Petersburg, Fla. 

14 Mfrs_ in Bold face with page numbers describe this product in the White pages. 



PRODUCT INDEX" DIRECTORY 
EtectronIc Aeae8rd1 Co., Shawnee 
MInIon, Ken. 

Emergency Beacon Corp., New 
Rochelle, N. V. 

Energy Systems, Palo Alto, Cal. 
Farlnon Electrie, San CarlOs, Calif. 
Heath Co., Benton Harbor. Mich. 
Henry ProdS. Co .• Inc., Inwood, N.Y. 
Honeywell, Denver, Colo. 
Hope Elctrns., Clifton, N.J. 
HRB-Singer, Inc., Stata College, Pa. 
lnatra. For Ind~ Inc., FIII'IIItngdaIe, N. V. 
ITT Mackay Marine, Elizabeth, N.J. 
Jerrold ElatironicS Corp., Philadelphia, Pa. 
JohIIIon E. F. Co., W_ca, Minn. 
Kay EIemetrIca, Plne BI'oo\c, N.J. 
Keilhley Instrs., Inc., Cleveland, Ohio 
KMC Semiconductor Corp .. Long Valley, 

N.J. 
Krohn-HIIe, Cambridge, M .... 
Lithic Syatems, Inc., Cupertino, Cal. 
Litton Inds., San Carlos, calif. 
Microlab/FXR, Livingston, N.J. 
Microphase Corp., Cos Cob, Conn. 
Microwave Power Devices, Plainview, 

N.Y. 
MiCtowave Semiconductor Corp .• 

Somerset, N.J. 
MIllen, J_ MfV., Malden, Masa. 
Mnaq inc., Hauppauge, N.Y. 
Mu-QeI EIctrns .. Silver Spring, Md. 
OP!irrtax Inc., Colmar, Pa. 
Pace 0Iv., Harbor cny. Calif. 
Perry Amplifier, Brookline, Mass. 
PRO Elctrns., Inc., Westbury, N.Y. 
Radiation Devicas Co., Baltimore, Md. 
Radio Resch. Co .• Rockaway, N.J. 
RCA SolId _e Dlv., SomervIlle, N. J. 
Readel Engrg. Corp., Arcadia. Cal. 
RHO EIctrns. Lab., Deer Park, N.Y. 
RodalCO, Deer Park, N.Y. 
Rohde & Schwarz SIS., Passaic, N.J. 
ScIentIftc: ComrnunlcatloM, Garland, 

Tex. 
Sierra Sys., Mountain View, Cal. 
Signetics. Corp., Sunnyvale, Calif. 
Sinclair Radio Labs., Maple. Ont .• Can. 
SolId State EIctms. Corp .. Sepulvede, 

c.t.. 
Special Microwave Devicas Oper., 

Waltham. Mass. 
Sperry Elctm. Tube, GainesvHIe. Aa. 
Superior MIg. & Instrument Corp., Long 

Island cny. N.Y. 
Technical Mat'\', Mamaroneck. N.Y. 
Teledyne Mec., Palo Alto, Cal. 
Trak Microwave, Tampe, Aa. 
TRW Elctrnc. Functions, Candem, N.J. 
Varian Assocs., Palo Alto, Cal. 
Varian Assocs., Travel Wave Tube 0Iv., 

Palo Alto, Cal. 
Varian, Beverly, Mass. 
Watkins Johnson Co., Palo Alto. Cal. 
Westinghouse aec., Elmira. N.Y. 
Wide Band Engrg. Co., Phoenix, Ariz. 
WIItron Co., Palo Alto, Calif. 
Winegard Co., Burlington, Iowa 

Amplifiers, Sample " Hold 
Burr-8rown Reach. Corp .. Tucson, ArIz. 

VoI1-u& 
ILC Date Devlc:e Corp .. HiCIIaYIIIe, N.Y. 

VoIM15 
Inter-Computer ~ sub, American 

Etectm. Lab., LanacIata, Pa. .. VoI1ea53 
Preston ScIentIfIc, Anlhelnt, Cal. 

Vol '''''' Vol M20,321 
American Etctm. Labs., Inc .. Lansdale, Pa. 
AnalOglc, WakelM!ld. Mass. 
AetroII~ InC., LaIce ~ N.V. 
Bell & Howe", Bridgeport. Conn. 
CALEX (California Elctm. MIg. Co.l. 

Alamo. Calif. 
Chronetlcs,lnc., MI. Vernon, N.V. 
Circuit Technology, Farmingdale. N.Y. 
CIIIrtle • Haas, New Vork, N. V. 
Computer Converslona Corp., E88t 

Northport. N. V. 
Computer Prods., Ft. Lauderdale, F1a. 
Datum, InC., AnaheIm, CalIf. 
Dynamic Measurements Corp., 

Winchester, Ma. 
DyI\8InIc8 Etctrnc. Prods., Inc .. Santa 

Fe Springe; Cal. 
E-H Resch. Ubs., Inc., Oakland. Cal. 
Elctm. Assocs., W. Long Branch, N.J. 

Emergency Beacon Corp., New 
Rochelle, N. V. 

Junction Modules, Inc .• Irvine, Cal. 
General Microwave Corp., Farmingdale, 

N.Y. 
GPS Corp., Framingham, Mass. 
Gralex Incls., Dlv. Gen. MIcrowave, 

Farmingdale, N.Y. 
Hybrid Sys. Corp., Burlington, Mass. 
Intronlc8, Inc., Newton, Ma ... 
Metcor Elctms. Corp., Farmingdale, N.Y. 
Microwave/Sys., Inc., E. Syracuse. N.Y. 
Phoenix Data Inc .• Phoenix, Ariz. 
SCS Corporatlon-Mlcroaystema, Fl 

Lauderdale, Aa. 
Teledyne Philbrick, Dedham, Mass. 
Tranarnagnetlcs Inc., Farmingdale, N. V. 
Varian, Baverly, Mass. 
Xerox Data Sys., EI Segundo. Cal 
Zeltex, Inc., Concord, Calif. 

Amplifiers, Servo 
Arnold Magnetlca, Culver City, Cal. 

Vol 10601 
Butova Watch Co., Servo Prods. 

Elctrns. Dlv., Woodside, N.Y. 
Vol 2'1984,985 

Control Technology Co., LtC., N.Y. 
Vol 2'1986 

Ind'i. Control Co~ Farmingdale, N.Y. 
Vol 2'1988 

Torque Systems, Waltham, Mass. 
Vol M22,1I91 

Unholtz-OiCkle Corp., Hamden, Conn. 
Vo11-s30 

Advance Instr. Corp., Belmar, N. J. 
American Elctms., Inc., Fullerton, Cal. 
American Time Products, Woodside, 

N.V. 
Applied Control Co., Fairfield. N.J. 
A.R.F. Products, Inc., Boulder, Colo. 
Beckman lnan., Hallpot Dlv., Fullerton, 

Cal. 
Bell & Howell Co .• Pasadena, Calif. 
Bowmer Instr. Corp., R. Wayne, Ind. 
Wove Watch Co., Freq. Control 

Proda., Woodside, N.Y. 
Burr-Brown Resch. Corp., Tucson, Ariz. 
CALEX (California Elctrn. Mfg. Co.), 

Alamo, Calif. 
Circuit Technology. Farmingdale, N.Y. 
Clifton Precision, Clifton Hgts., Pa. 
Collins Radio Co., Dallas, Tex. 
Crown Int''', Elkhart, Ind. 
Oatron Systems. Chatsworth. Cal. 
Datum. Inc., Anaheim, Calif. 
Dynamic Measurements Corp., 

WInChester, Ma. 
Electro-Cral! Corp, Hopkins, Minn 
Elctm. Assocs., W. Long Branch, N.J. 
Esterline Angus Div., Indianapolis, Ind. 
Farrand Controls, Inc., Valhalla, N.Y. 
Gap Instr. Corp., Hauppauge, N.Y. 
Glentek, Inc., Santa Monica, Calif. 
Gould, Inc., Cleveland, Ohio 
Henschel Corp., Amesbury, Mass. 
Hills-McCanna Co., Carpentersville, III. 
Honeywell, FI. Washington, Pa. 
Hybrid Sys. Corp., Burlington, Mass. 
IlC Data Device Corp., Hicksville, N.Y. 
Innovatek Enterprise, Millerton, N.Y. 
Intech, Santa Clara, Cal. 
1th8co, Inc., Ithaca, N.Y. 
Jordan Controls, Milwaukee. Wisc. 
Kelk. George Ltd., Don Mills. Onl., Canada 
Kepco, Inc., Fluahlng,N.Y. 
Kistler Instr. Co., Redmond, Wash. 
Lear Siegler, Inc., Santa Monica. Calif. 
Leeds & Northrup Corp., No. Wales, Pa. 
Linear InslrS. Corp .• Costa Mesa, Cal. 
Lundy Elctms. & Sys., Inc., Glen Head, 

N.Y. 
Magnetlco, Inc., E. N~port, N.V. 
McFadden Elctms. Co .• South Gate, Calif. 
McKee-Pedersen Instrs., Danville, Calif. 
Melcor Elctrns. Corp .• Farmingdale, N.Y. 
Midland Standard Inc., Elgin, III. 
Mlni-Systems, Inc, North Attleboro, 

Mass. 
MPC Prods. Corp., Chicago, III. 
NH Research, Inc .. Santa Ana, Calif. 
Oaco Corp., Portland, Ore. 
Opamp LabB. Inc., Los Angeles, CaL 
Orbit Instr. Corp., Syosset, N.Y. 
RCA SolId State DIv., SomervIlle, N. J. 
Robicon Corp., Pittsburgh. Pa. 
SCientifIc-Atlanta. Inc., Atlanta. Ga. 
Singer Co., Little Falls, N.J. 

Solid State Elctms. Corp., Sepulveda, 
Cal. 

Sunshine SCi. InslrS .• Inc .• Philadelphia. Pa. 
Superior Mfg. & Instrument Corp., Long 

Island City, N.Y. 
Taylor Instr. Process Control Oiv., 

Rochester, N.Y. 
Transicoil, Inc., Worcester, Pa. 
Westamp, Inc., Santa Monica, Cal. 
Westinghouse Elec. Corp .• Computer & 

Instr. Div., Pittsburgh, Pa. 
Zonic Tech. Labs., CinCinnati, Ohio 

Amplifiers, 'Slngle-Sideband 
Elctm. Navigation Incls., Inc., 

Rochester, N.V ... h_ ... _ ..... _ ... _ Vol M14 
Barker & Williamson, Inc., Bristol, Pa. 
BF Elctms .. Solana Baach, Calif. 
CCA Elctms. Corp., Gloucester, N.J. 
Comdel, Inc., Beverly, Mass. 
Continental Elctms. Mfg. Co., Dallas, Tex. 
Eimac. San Carlos, Calif. 
Heath Co .• Bantbn Harbor, Mich. 
ITT Mackay Marine, Elizabeth. N.J. 
Uthlc Systems. Inc., Cupertino, Cal. 
Marconi Elctrns. Inc., Elmsford, N.Y. 
Microwave Power Devices. Plainview, 

N.Y. 
Resdel Engrg. Corp., Arcadia, Cal. 
Technical Mat'\., Mamaroneck, N.Y. 

Amplifiers, Standing Wave 
Bay Labs., Inc., Cleveland, Ohio 
General Microwave Corp., Farmingdale, 

N.Y. 
General Radio Co., Concord, Mass. 
Narda Microwave Corp., Plainview, N.Y. 
PRO Elctms., Inc., Westbury, N.Y. 
Soltec Corp,. No. Hollywood. Cal. 
Welnschel Engrg. Co., Gaithersburg, 

Md. 
Wiltron Co., Palo Alto, Cain. 

Amplifiers, Strain Gauge-See 
Amplifiers, TranSducer 

Amplifiers, Sweep 
Elctrn. Navigation Inds., Inc., 

Rochester, N.V ....... h ............ __ Vol ~314 
C-COR Elct,ns .• State College, Pa. 
Gould Data Systems, Newton Upper Falls, 

Mass. 
Ind'L 'Control Co., Farmingdale, N.V. 
Instrs. For Ind., Inc., Farmingdale, N.Y. 
Intech, Santa Clara. Cal. 
Jerrold ElectroniCS Corp., Philadelphia, Pa. 
Kay Elemetrlca, Pine Brook, N.J. 
Microwave Power Devices, Plainview, 

N.Y. 
Millen, James Mfg., Malden, Ma ... 
Syntronic lnatrs., Inc., Addlaon, III. 
Wide Band Engrg. Co., Phoenix, Ariz. 

Amplifiers, Synchro 
Aatroayatems, Inc., Lake $UCCe8a, N.Y. 

VoI1e327 
Ind'l. Control Co., Farmingdale, N.Y. 

Vol 2'1988 
Transmagnetleslnc., Farmingdale, N. Y. 

Vol 1-379 
Bowmar Inatr. Corp~ Fl Wayne, Ind. 
Bulova Watch Co., Servo Prods. 

Elctrna. Div., Woodaide, N.Y. 
C & A Products, Inc., WoodsIde, N. V. 
Chesapeakelnstr. Corp., Shadyside. Md. 
Clifton Precision, Clifton Hgts., Pa. 
Control Technology Co., LI.C., N.Y. 
Farrand Controls, Inc., Valhalla, N.Y. 
Glentek, Inc .. Santa Monica. Calif. 
IlC Oats Davies Corp., Hicksville, N. V. 
Melcor Elctms. Corp., Farmingdale, N.Y. 
Oeco Corp .• Portland, Ore. 
RCA Solid State Div~ Somervlne, N. J. 
Republic Advanced System Technology 

Group, Chatsworth, Calif. 
SCientifiC-Aflanta, Inc., Atlanta, Ga. 
Singer Co., Little Falls, N.J. . 
Superior Mfg. & Instrument CQrp., Long 

Island City, N.Y. 
Transicoll, Inc., Worcester, Pa 
VernHech, Deer .Pk., N. v. 
Amplifiers, Telemeterlng 
Scientific Communications, Garland, 

Tex ...... _ ....... _._ ... _ .......... _ ... _ ... Vo11e&67 
Acromag. Inc., Wixom,Mich. 
Aertech Ind •. , Sunnyvale, Calif. 
Ailtech, City of Industry, Cal. 

Amplifiers, Transducer 
Analogic, Wakefield. Mass. 
Applied Rasearch Inc., PI)I1 

Wa8hlngton, N. V. 
Astroayatems,lnc., Lake Success, N.Y. 
Avantek, Inc., Santa Clara, Cal. 
Ball & Howell Co., Pasadena, Calif. 
Biocom, Inc., Culver cny, Cal. 
Burr·Brown Reach. Corp., Tucson, ArIz. 
C-COR Elctms., State College, Pa. 
CinCinnati Elctrns. Corp., CinCinnati. Ohio 
Conic Corp., San Diego, Calif. 
Consolidated Ohmic Devices, carle Pl., 

N.Y. 
Control Technology Co., LI.C., N.V. 
Dana Labs., Inc .• Irvine, Calif. 
Data-Control Systems, Danbury, Conn. 
Oynaleb Corp., Van Nuys, CsI. 
Electronic Research Co., SIIa_ 

Misalon, Kan. 
Fogg System Co., Denver, Col. 
General Devices, Inc., Princeton, N.J. 
Gould, Inc., Cleveland, Ohio 
Gulton Inds., Inc., Metuchen, N.J. 
IlC Deta Device Corp., Hicksville, N.V. 
Intronlcs, Inc., Newton, Ma ... 
Lithic Systems, Inc .. Cupertino. Cal. 
I4CL. Inc~ La Grange, III. 
Microwave Power Devices, Plainview, 

N.Y. 
Microwave Semiconductor Corp., 

Somerset. N.J. 
Neff Instr. Corp., OUarte, Calif. 
OPtimax Inc., Colmar, Pa' 
Resdel Engrg. Corp., Arcadia, Cal. 
RHG Elctrns. Lab., Deer Park, N.V. 
Rosemount Inc., Minneapolis, Minn. 
SolId State Elctrna. Corp., Sepulvede, 

cal. 
Soltec Corp., No. Hollywood, Cal. 
Special Microwave Devices Oper., 

Waltham, Mass. 
Teledyne Geotech, Dellas, Tex. 
Transmagnetlcs Inc., Farmingdale, N. V. 
Varian Assocs., Palo Alto, Cal. 
Vega Pl'8llialon Labs., Vienna, Va. 
Watkins Johnson Co .. Palo Alto, Cal. 

Amplifiers, Thermocouple-
See Amplifiers/Transducer 

Amplifiers, Thyratron 
Cober Elctms., Inc., Stamford, Conn. 
Coil Co. of Amer., Northvale, N.J. 
Varian Assocs., Palo Alto, Cal. 
Westinghouse Elec., Elmira, N.Y. 

Amplifiers, Transducer 
Ectron Corp., San DIego, c ..... Vol M13 
Elctrn. Navigation Inds., Inc., 

ROChester, N.Y. h ................. _ ... Vol M14 
Hathaway Industries Inc., Tulsa, Okla. 

VoI1e.c51 
Hathaway Instruments, Inc., Denver, 

Colo. _ ......................................... VoI1e.c51 
Ithaec, Inc., Ithaca, N.Y ...... _ ... _ Vol M17 
Natel Engrg. Co., Canoga Pk., Cal. 

Vo11e36O,361 
Omega Engrg., Inc~ Stamford, Conn. 

Vol2e1173 
Unholtz·Olckle Corp., Hamden, Conn. 

• Vo11e530 
Acllve Control Instrumentallon, E. 

Northport, NY 
Advanced Kinetics, Costa Mesa, Calif. 
AMF Eleclical Prods., Alexandria, Va. 
Analogic, Wakefield, Mass. 
Arvee Engrg. Co., Torrance, Calif. 
Aatrosystems, Inc., Lake Success, N. V. 
B & F Instrs .• Inc., Comwells Hgts., Pa. 
Bailey Instrs., Inc., Saddle Brook, N.J. 
Bell & Howell, Bridgeport, Conn. 
Ball & Howell Co., Pasadena. Calif. 
Burr-Brown Resch. Corp., Tucson, Ariz. 
CALEX (California Elclm. Mfg. Co.), 

Alamo. Calif. 
Circuit Technology, Farmingdale, N.Y. 
CMl·Macarr, Inc., Edison, N.J. 
Coil Co. of Amar., Northvale, N.J. 
Columbia Resch. Labs .• Woodlyn, Pa. 
Consolidated Ohmic Devices, Carle PI., 

N.Y. 
Control Technology Co~ LI.c:., N.V. 
Crown Int'I., Elkhart, Ind. 
Curtis Dev. & Mfg .. Milwaukee, WIac. 
Datametrics Inc., Wilmington, Mass. 
Datum, Inc., Anaheim, Calif. 
Devidson Elclrn. Dev. Co., Erie. Pa. 
Oiglac Corp .• Plainview, N.Y. 
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Ampllfie.rs, Transducer (cont'd) 
Doric Sci. Corp., San Diego, Calif. 
Dynamic Measurements Corp., 

Winchester, Ma. 
Dytronics Co., Columbus, Ohio 
Electronic MQ<lules, Inc., Pasadena, Cal. 
Endevco, Pasadena, Calif. 
Fogg System Co., Denver, Col. 
Junction Modules, Inc., Irvine, Cal. 
General Radio Co., Concord, Mass. 
Geo Space, Houston,Tex. 
Goutd, Inc" Cleveland, Ohio 
Hawkeye Instrus., Inc., Marion, Iowa 
Himl)lelstein, S. & Co., Elk Grove Village, 

III. 
Honeywell, Denver, Colo. 
Hy·Cal Engrg., Santa Fe Springs, Cal. 
Hybrid Sys. Corp., Burlington, Mass. 
tLC Data Device Corp., Hicksville, N. y, 
Inservco, Inc., La Grange, Ohio 
Intech, Santa Clara, Cal. 
tntronics, Inc., Newton, Mass. 
Keithley Instrs., Inc., qleveland, Ohio 
Kelk, George LId., Don Mills, Onl., Canada 
Kistler Instr. Co., Redmond, Wash. 
Larson Instr. Co., Inc., Orangeburg, N.Y. 
Magnetics, Div. of Spang Industries, Inc., 

Sandy Lake, Pa. 
Metrix Instr. Co., Houston, Tex. 
Midland Standard Inc., Elgin, III. 
Mini-Systems, Inc, North Attleboro, 

Mass. 
Minnetech Labs, Minneapolis, Minn. 
Neff Instr. Corp., Duarte, Calif. 
Newport Labs., Inc., Santa Ana, Cal. 
Opamp Labs .. Inc" Los Angeles, Cal. 
PCB Piezotronics, Inc., Depew, N.Y. 
Perry Amplifier, Brookline,Mass. 
Power Instrs., Skokie, III. 
PPM, Inc., Bedford, Ohio 
Schaevitz Engrg., Pennsauken, N.J. 
Sensor Technology, Chatsworth, Cal. 
Sensotec, Inc., Columbus, Ohio 
Skan·A-Matic Corp., Elbridge, N. Y. 
Solid State Elctrns. Corp., Sepulveda, 

Cal. 
SRC Div., Newport Bch" Cal. 
Standard Controls, Seattle, Wash. 
Statham Instrs., Inc., Oxnard, Cal. 
Stow Labs., Inc., Hudson, Mass. 
TektroniX, Inc., Beaverton, Ore. 
Telex Comm. Div., Minneapolis, Minn. 
Telmar, Inc., Columbus, Ohio 
Transducers, Inc., Whittier, Ca. 
Tri-Tronics Co., Oak Brook, III. 
United Detector Technology Inc., Santa 

Monica, Cal. 
Validyne Engrg. Corp., Northridge, Cal. 
W-F Products, Inc., Denver, Co. 
West Coast Resch. Corp" Los Angeles, 

Calif. 
Zeltex, Inc., Concord, Calif. 
Zonic Tech. Labs., Cincinnati, Ohio 

Amplifiers, Traveling-Wave 
Tube 

Cober Elctrns., Inc., Stamford, Conn. 
Voll-S4S 

MCL, Inc., La Grange, III, •. VQll-S51;SS2 
Collins Radio Co., Dallas, Tex. 
Energy Systems, Palo Alto, Cal. 
Intech, Santa Clara, Cal. 
Litton Inds., San Carlos, Calif. 
Microwave Assocs., Inc., Burlington, Mass. 
RCA Elctrns. Comps., Harrison, N.J. 
Scientific-Atlanta, Inc., Atlanta, Ga. 
Singer Instrumentation, Los Angeles 

Oper., Los Angeles, Cal. 
Singer Instrumentation Palo Alto Oper., 

Palo Alto, Cal. 
. Sperry Elctrn. Tube, Gainesville, Fla. 
Teledyne Mac., Palo Alto, Cal. 
Varian Assocs., Palo Alto, Cal. 
Varian Assocs.,Travel Wave Tube DiY., 

Palo Alto, Cal. 
Varian Palo Alto Tube Div., Palo Alto, Cal. 
Watkins Johnson Co., Palo Alto, Cal. 

Amplifiers, Tunnel Diode 
Aertech ·Inds., Sunnyvale, Calif. 
Miteq Inc., Hauppauge, N.Y. 
RCA Elctrns. Comps., Harrison, N.J. 

Amplifiers, Ultrasonic 
CML-Macarr, Inc., Edison, N.J, Valle&44 
Elctrn, Navigation Inds" Inc" 

ROChester, N.Y ......................... Vol 2-314 
AMF Elactical Prods., Alexandria, Va. 
Arvee Engrg. Co., Torrance, Calif. 

Control Elctrns, Co" In.c., Farmingdale, 
N.Y. 

Dukane Corp., SI. Charles, III. 
Intronics, Inc~, Newton, Mass. 
James Elctrns., Inc., Chicago, III, 
Krohn-Hite, Cambridge, Mass. 
NUSonics, Inc., Paramus, N.J. 
Panametrics Inc., Waltham, Mass. 
Perry Amplifier, Brookline, Mass. 
Quan-Tech, Whippany, N.J. 
Signetics. Corp., Sunnyvale, Calif. 
Uthe Technology.lnt'l., Sunnyvale, Cal. 
Westinghouse Elec., Sykesville, Md. 

Amplifiers, Vibration. Pickup-
See Amplifiers, Transducer 

Amplifiers, Video 
American Astrionlcs, Costa Mesa, Cal 

Vol 1-321 
Elctrn. Navigation Inds., Inc., 

Rochester, N,Y .................. , ...... Vol 2-314 
MCL, Inc., La Grange, III. 

Voll-S51,553,556 
Advanced Kinetics, Costa Mesa, Calif. 
Aertech Inds., Sunnyvale, Calif. 
American Elc1rn. Labs., Inc., Lansdale, Pa. 
AMF Electical Prods., Alexandria, Va. 
Arvee Engrg. Co., Torrance, Calif. 
Avantek, Inc., Santa Clara, Cal. 
Ballantine Laboratories, Inc., Boonton .. 

N.J. 
Bell & Howell, Bridgeport, Conn. 
Burr-Brown Resch, Corp., Tucson, Ariz. 
C-COR Elctrns., State College, Pa. 
CBS Laboratories, Stamford, Conn. 
CELCO, Mahwah, N.J. 
Clarke - Hess, New York, N.Y. 
Collins Radio Co., Dallas, Tex. 
Concord Communications Sys., 

Farmingdale, N.Y. 
Dynair Elctrns. Inc., San Diego, Calif. 
Dynalab Corp., Van Nuys, Cal, 
Electro/Data, Inc., Garland, Tex •. 
Electronic Research Co., Shawnee 

Mission, Kan, 
Energy Systems, Palo Alto, Cal. 
Environmental Communications Inc., 

Santa Ana, Cal. 
Gould Data Systems; Newton Upper Falls, 

Mass. 
GRM Corp., Medford, N.J. 
Honeywell,Denver, Colo. 
Hope Elctrns., Clifton, N.J. 
ILC Data Device Corp., Hicksville, N.Y. 
Infodex, Inc., Waterbury, Conn. 
Intech, Santa Clara, Cal. 
Intronics, Inc., Newlon, Mass. 
ITI ElectroniCS, Inc., Clifton, N.J. 
Jav.elin Div., Apollo Lasers, Inc., Los 

Angeles, Ca. 
Kay Elemetrics, Pine Brook, N.J. 
Krohn-Hite, Caml!ridge, Mass, 
Lasermetrics, Inc., Rochelle Park, N.J. 
Lear Siegler, Inc., Santa Monicil,Calif. 
Loral Elctrn. Sys., Bronx, N.Y. 
Lorch Elctrns.Corp" Englewood, N,J. 
McDonnell Douglas Electronics Co., SI. 

Charles, Mo. 
Melcor Elctrns. Corp., Farmingdale, N.Y. 
Microphase Corp., Cos Cob, Conn. 
Miteq Inc., Hauppauge, N.Y. 
North Hills Elctrns., Inc., Glen Cove, 

N,Y, 
Nuclear Resch. Corp., Southampton, Pa. 
Perry Amplifier, Brookline, Mass. 
Radio Resch. Co., Rockaway, N.J. 
RCA Corp., Camden, N.J. 
RCA Gov!. & Comm. Sys., Moorestown, 

N.J. 
RHG Elctrns. Lab., Deer Park, N.Y. 
RIL Elctrns., Inc., Southampton, Pa. 
Rohde & Schwarz SiS., Passaic, N.J. 
Scientific Communications, Garland, 

Tex. 
Shigoto Inds., Ltd., New York, N .• Y. 
Sierra Sys., Mountain View, Cal. 
Signetics. Corp., Sunnyvale, Calif. 
Solid State Elctrns. Corp., Sepulveda, 

Cal. 
Takeda Riken Industry Co., LId., Tokyo 

176, Japan 
United Detector Technology Inc., Santa 

Monica, Cal. 
Varian Assocs., Palo Alto, Cal. 
Varian, Beverly, Mass. 
Vega Precision Labs., Vienna, Va. 

PRODUCT INDEX & DIRECTORY 

Amplifiers, Voltage Reference 
Centralab Semiconductor, EI Monte, 

Cal. ....... " ............................ ;" ...... Vol2e896 
Analogic, Wakefield, Mass. 
Connor·Winfield Corp., West Chicago, 

III. 
Datum, Inc., Anaheim, Calif. 
Dickson Elctrns. Corp., Scottsdale, Ariz 
Doric ScLCorp., San Diego, Calif. 
Dynamic Measurements Corp., 

Winchester, Ma. . 
Dynamics Elctrnc, Prods., Inc., Santa 

Fe Springs, Cal. 
Elctr.n. Assocs., W. Long Branch, N.J. 
Glentek, Inc., Santa Monica, Calif. 
Holt Instr. Labs" Oconto, Wisc. 
Honeywell,Denver, Colo. 
Ind'i. Test Equip., Clifton, NJ 
Intech, Santa Clara, Cal. 
Intronics, Inc" Newlon, Mass. 
Keithley Instrs., Inc., Cleveland, Ohio 
Kepco, Inc., Flushing, N,Y. 
MinI-Systems, Inc, North Attleboro, 

Mass, 
Neff Instr. Corp., Duarte; Calif. 
NH Research, Inc., "santa Ana, Calif. 
North Hills Elctrns., Inc., Glen Cove, 

N.Y. 
Optimation, Inc., Chatsworth, Cal. 
Signetics. Corp., Sunnyvale, Calif. 
Westinghouse Elec. Corp., Computer & 

Instr. Div., Pittsburgh, Pa. 
Zeltex, Inc., Concord, Calif. 

Amplifiers, Widebilnd 
American Vector Inc., Springfield, N.J. 

Vo11e926 
CML-Macarr, Inc., Edison, N.J. VOI1e&44 
Crown Inl'l., Elkhart, Ind ........... Vol 1-309 
Dynalab Corp" Van Nuys, Cal, Vol 2e312 
Dynamics Elctrnc. Prods" Inc., Santa 

Fe Springs, Cal ................. Vol 2-310,311 
Ectron Corp" San Diego, Cal ... Vol 2e313 
Electro/Data, Inc., Garland, Tex. 

Vol 1-547 
Elctrn. Navigation Inds., .Inc., 

Rochester, N.Y, " ...................... Vol2e314 
Environmental Communications Inc" 

Santa Ana, Cal ......................... Vol2e&ll 
ILC Data Device Corp., Hicksville, N;Y. 

Vol2e315 
Kay Elemetrlcs, Pine Brook, N.J. 

Vol 1-471 
Lorch Elctrns. Corp., Englewood, N.J. 

Vo12e&15 
Neff Instr. Corp., Duarte, Calif. Vol2e318 
Plessey Semiconductors, Farmingdale, 

N.Y ............................................... Vol2e&00 
Preston SCientifiC, Anaheim, Cal. 

Val 1-369; Vol2e320,321 
Scientific Communications, Garland, 

Tex ............................. , .. , .............. Vol 1-567 
Adams-Russell Co., Inc., AR - Waltham 

Div., Waltham, Mass. 
Advanced Kinetics, Costa Mesa, Calif. 
Aertech Inds., Sunnyvale, Cain. 
American Elctrn. Labs., Inc.,Lansdale, Pa. 
AMF Electical Prods., Alexandria, Va. 
Anzac Elctrns., Waltham,· Mass. 
Applied Research Inc., Port 

Washington, N.Y. , 
Arvee Engrg. Co., Torrance, Calif. 
Arvin Sys., Inc., Dayton, Ohio 
Avantek, Inc., Santa Clara, Cal. 
Baganoft Assocs., Inc., SI. Louis, Mo. 
Ballantine Laboratories, Inc., Boonton .. 

N.J. 
Bay Labs., Inc., Cleveland, Ohio 
Bell & Howell, Bridgeport, Conn. 
Bell & Howell Co., Pasadena, Calif. 
Blonder-Tongue Labs., Inc., Old Bridge, 

N.J. 
Bulova Watch Co., Servo Prods. 

Elctrns. Dlv., WoodSide, N.Y. 
Burr-Brown Resch. Corp., Tucson, Ariz, 
C-COR Elctrns., State College, Pa .. 
CELCO, Mahwah, N.J. 
Chronetlcs, Inc., Mt. Vernon, N.Y. 
Clarke - Hess, New York, N.Y. 
Collins Radio Co., Dallas, Tex. 
Composite Microcircuits, Waltham, Mass. 
Computer Labs, Greensboro, N.C. 
Continental Elctrns. Mfg. Co., Dallas, Tex. 
Dana Labs.; Inc., Irvine, Calif. 
Data-Control Systems, Danbury, Conn. 
Doric Sci. Corp., San Diego, Calif. 

Dynamic Measurements ·Corp" 
Winchester, Ma. 

Elcom Sys., Deer Pk., N.Y. 
Electro-Optical Inds., Inc., Santa earbara, 

Cal. 
Elctrn. Assocs., W. LongBranCh, N.J. 
Energy Systems, Palo .Alto, Cal. 
Farinon ElectriC, San Carlos, Calif.. 
General Devices, Inc .. Princeton, N.J. 
General Radio Co., Concord, Mass. 
GPS Corp., Framingham, Mass. 
Halex, Inc., Torrance, Cal. 
Honeywell" Denver, Colo. 
Hope Elctrns., Clifton, N.J. 
HRB-Singel,.lnc., State College, Pa. 
Hybrid Sys;' Corp., Burlington, Mass. 
Ind'i. Test Equip., Clifton, NJ 
Instrs. For Ind., Inc"Farmingdale, N.Y. 
Intech, Santa Clara, Cal. 
Intronlcs, Inc., Newlon, Mass, 
Ithaco, Inc., Ithaca, N.Y. 
Jerrold Electronics Corp., Philadelphia, Pa. 
Keithley Instrs., Inc., Cleveland, Ohio 
Krohn-Hite, Cambrldge, Mass. 
Lasermetrics, Inc., ROchelle Park, N.J. 
Lecroy Resch. Sys. Corp., West Nyabk, 

N.Y. 
Lithic Systems, Inc., Cupertino, Cal. 
Marconi Elctrns. Inc .• Elmsford, N.Y. 
MCl, Inc., La Grange, III. 
Meloor Elctrns. Corp.; Farmingdale, N.Y. 
Microwave Power Devices, Plainview, 

N.Y. 
Miteq Inc., Hauppauge, N.Y. 
Mu-Oel Elctrns., Silver Spring, Md. 
Newport Labs., Inc" Santa Ana, Cal. 
Opamp Labs. Inc., Los Angeles, Cal .• 
Optimation, Inc., Chatsworth, Cal. 
Perry Amplifier, Brookline, Mass. 
Princeton Applied Resch. Corp., Princeton, 

N.J. 
Quan-Tech, Whippany, N.J. 
Radiation Devices Co., Baltimore, Md. 
Radio .Resch. Co., Rockaway, N.J. 
Raytheon, MI. View, Calif. 
RCA Corp., Camden, N,J. 
RCA Gov!. & Comm. Sys., Moorestown, 

N.J. 
Resdel Engrg. Corp., Arcadia, Cal. 
RHG Elctrns. Lab., Deer Park, N.Y. 
Rohde & Schwarz Sis., Passaic, N.J. 
Sierra Sys., Mountain View, qal. 
Signetics. Corp., Sunnyvale, Calif. 
Singer Insjrumentation, Los Angeles ' 

Oper., Los Angeles, Cal. 
Solid State EIc1rns, Corp., Sepulveda, 

Cal, 
Spectra Sonics, Ogden, Utah 
SSR Instrs. Co., Santa Monica, Cal. 
Takeda Riken Industry Co., LId., Tokyo 

176, Japan 
Tektronix, Inc., Beaverton, Ore. 
Teledyne Geotech, Dallas, Tex. 
Teledyne Philbrick, Dedham, Mass. 
Theta-Com CATV, Phoenix, Ariz 
Universal Ad-Yu Elctrns., Inc., Milwaukee, 

Wi. 
Varian AssocS., Travel Wave Tube Div., 

. Palo Alto, Cal. 
Watkins. John$on Co., Palo Alto, Cal. 
Wide Band Engrg. Co., Phoenix, Ariz. 
Zeltex, Inc., Concord, Calif. 

Analog-:ro-Digltal Converters 
-See Converters, 
Analog-To-Digital 

Analyzers, A-F 
Advanced Dynamic Instrs. Div., Alexandria, 

Va. 
A. P. Circuit Corp., New York, N.Y. 
B & K Instrs" Inc., Cleveland, Ohio 
Digitach Data Inds., Inc., Ridgefield, Conn. 
Digitech Data Inds., Inc., Ridgefield, .Conn. 
Federal Sci. Corp., New York, N.Y. 
General Radio Co., Concord, Mass. 
Kay Elemetrlcs, Pine Brook,. N.J. 
Kinetic Tech., Inc., Santa Clara, Cat 
London Co.,. Cleveland, Ohio 
Marconi Instrs., Englewood, N ..... 
Nelson Ross Elctrn'S., Lake Success, N.Y. 
Princeton Applied Rllsch.Corp., Princeton, 

N.J. 
Quan-Tech, Whippany, N.J. 
Rockland Sys. Corp., W. N.yack, N.Y. 
Rohde & Schwa(2; SiS., Passaic, N.J, 
Sollec Corp., No. Hollywood, Cal. 

16 Mfrs. in Bold face with page numbers describe this product in the White pages. 



PRODUCT INDEX & DIRECTORY 
Spectral Dynamics Corp. San Diego, San 

Diego, Cal. 
Systron-Donner Microwave Div., Van 

Nuys, Cal. 
Tektronix, Inc., Beaverton, Ore. 
Vibration Instrs. Co., Anaheim, Cal. 
Voiceprint Laboratories Corp., Somerville, 

N.J. 
Vu-data Corp., San Diego, Cal. 
Wiltron Co., Palo Alto, Calif. 

Analyzers, Antenna Pattern 
Carro Elctrns., Menlo Park, Calif. 
Dranetz Engrg. Labs., So. Plainfield, 

N.J. 
GTE Sylvania Inc., Elctrn. Sys. Gp., 

Waltham, Mass. 
Nelson Ross Elctrns .. Lake Success, N.Y. 
Polarad Elctrn. Instrs., Lake Success, N.Y. 
Scientific-Atlanta, Inc., Atlanta, Ga. 
Singer Instrumentation, Los Angeles 

Oper_, Los Angeles, Cal. 
Varl-L Co., Inc., Denver, Colo. 
Watkins Johnson Co., Palo Alto, Cal. 
Welnschel Engrg. Co., Gaithersburg, 

Md. 
Wiltron Co., Palo Alto, Calif. 

Analyzers, Coincidence 
Beckman Instrs., (AISSD), Fullerton, Cal. 
Chronetlcs, Inc., Mt. Vernon, N.Y. 
Harshaw Chem. Co., Cleveland, Ohio 
Lecroy Resch. Sys. Corp., West Nyack, 

N.Y. 
NES, Inc., Itasca, III. 
Soltee Corp., No. Hollywood, Cal. 
3M Co., SI. Paul, Minn. 

Analyzers, Differential-See 
Analyzers, Phase & Voltage 

Analyzers, Dispersion-See 
Analyzers, Spectrum 

Analyzers, Distortion-See 
Analyzers, A-F 

Analyzers, Engine (Gas 8. 
Diesel) 

Tektronix, Inc., Beaverton, Ore. 
Vol 1-513 

Analyzers, Frequency-See 
Analyzers, Spectrum 

Analyzers, Frequency 
Stability-See Meters, 
Frequency Deviation 

Analyzers, Gas 
Baganoff Assocs., Inc., SI. Louis, Mo. 
Barnes Engrg. Co., Stamford, Conn. 
Datum, Inc., Anaheim, Calif. 
Edwards High Vacuum, Grand Island, N.Y. 
Gow-Mac Instr. Co., Madison, N.J. 
High Voltage Engrg. Corp., Burlington, 

Mass. 
Lion Precision Corp, Newton, Mass. 
Taylor Instr. Process Control Div., 

Rochester, N.Y. 
Uthe Technology Inl'l., Sunnyvale, Cal. 
Vacumetrics Inc., Waltham, Mass. 
Whittaker Corp., Los Angeles, Cal. 

Analyzers, Harmonic 
A. P. Circuit Corp., New York, N.Y. 
B & K Instrs., Inc., Cleveland, Ohio 
Electro-Optical Inds., Inc., Santa Barbara, 

Cal. 
Federa:l Sci. Corp., New York, N.Y. 
General Radio Co., Concord, Mass. 
London Coo, Cleveland, Ohio 
Marconllnstrs., Englewood, N.J. 
Multimetrlc Industries, Richmond Hill, 

N,Y. 
Nelson Ross Elctrns., Lake Success, N.Y. 
Princeton Applied Resch. Corp., Princeton, 

N.J. 
Quan-Tech, Whippany, N.J. 
Railway Comm., Raytown, Mo. 
Rockland Sys, Corp .. W, Nyack, N.Y. 
Rohde & Schwarz Sis., Passaic, N.J. 
Signal Analysis Oper., Hauppauge, N.Y. 
Spectral Dynamics Corp. San Diego, San 

Diego, Cal. 
Systron-Donner Microwave Dlv., Van 

Nuys, Cal. 
Vibration Instrs. Co., Anaheim, Cal. 
Vu-data Corp .• San Diego, Cal. 

*Vol. 4-1973 

Weston Instruments, Inc., Newark, N.J. 

Analyzers, Interference 
Bowmar/ALI, Inc., Acton, Mass. 
Federal Sci. Corp., New York, N.Y. 
Honeywell, Denver, Colo. 
Polarad Elctrn. Instrs., Lake Success, N.Y. 
Rohde & Schwarz SiS., PassaiC, N.J. 
Singer Instrumentation, Los Angeles 

Oper., Los Angeles, Cal. 
Sprague Elec. Co., No. Adams, Mass. 

Analyzers, Intermodulation 
Crown Int'l., Elkhart, Ind ........... Volle309 
Collins Radio Co., Cedar Rapids, Iowa 
London Co., Cleveland, Ohio 
MarconllnBlrs., Englewood, N.J. 
Nelson Ross Elctrns., Lake Success, N.Y. 
Polarad Elctrn. Instrs., Lake Success, N.Y. 
Quan-Tech, Whippany, N.J. 
Rohde & Schwarz SiS., PassaiC, N.J. 
Signal Analysis Oper., Hauppauge, N.Y. 
Spectrum Instrs., Inc., New Rochelle, N.Y. 

Analyzers, Magnetic 
LDJ ElectroniCS, Troy, Mlch ..... Vol 1-476 
RFL Inds., Instr. Dlv., Boonton, N.J. 

Vol 1-497 
Electro-Mechanics Co., Austin, Tex. 
Hallmark Standards, Inc., MI. Vernon, N.Y. 
High Voltage Engrg. Corp., Burlington, 

Mass. 
Ind'i. Control Co., Farmingdale, N.Y. 
Magnaflux Corp., Chicago. III. 
Oeco Corp., Portland, Ore. 
Ohio Semltronlcs, Columbus, Ohio 
Systron-Donner Corp., Concord, Cal 
Thomas & Skinner, Inc., Indianapolis, 

Ind. 
Varian Assocs .• Palo Alto, Cal. 
O. S. Walker Co., Worcester, Mass. 

Analyzers, Microwave 
AIL. Div. Cutler·Hammer, Inc .• Deer Park, 

N.Y. 
Alford Mfg. Co .• Winchester. Mass. 
AUL Instrs., Inc., Flushng. N.Y. 
Collins Radio Co., Dallas. Tex. 
Del Electronics Corp., Mt. Vernon, N.Y. 
Electro/Data, Inc., Garland, Tex. 
Frequency Engrg. Labs., Farmingdale. N.J. 
General Microwave Corp .• Farmingdale. 

N.Y. 
General Radio Co .. Concord. Mass. 
GTE Sylvania Inc .. Elctrn. Sys. Gp .• 

Waltham, Mass. 
Loral Elctrn. Sys., Bronx. N.Y. 
Microwave/Sys., Inc., E. Syracuse, N.Y. 
Narda Microwave Corp., Plainview, N.Y. 
Nelson Ross Elctrns., Lake Success, N.Y. 
Polarad Elctrn. Instrs., Lake Success. N.Y. 
Rantec Div .• Calabasas. Calif. 
Rohde & Schwarz SiS., Passaic. N.J. 
SCientific·Atlanta. Inc., Atlanta, Ga. 
Singer Instrumentation, Los Angeles 

Oper., Los Angeles, Cal. 
Singer Instrumentation Palo Alto Oper., 

Palo Alto, Cal. 
Systron-Donner Corp., Concord, Cal. 
SyBlron-Donner Concord Instr. Dlv., 

Concord, Cal. 
Systron-Donner Detapulse Dlv., Culver 

City, Cal. 
Systron-Donner Kruse Elctrns. Sub., 

Sunnyvale, Cal. 
Systron-Donner Microwave Dlv., Van 

Nuys, Cal. 
Systron Donner Trygon Elctrns. Sub., 

Westbury, N.Y. 
TektroniX, Inc., Beaverton, Ore. 
Tucker Electronics Co., Garland, Tex. 
Varl-L Co., Inc., Denver, Colo. 
Watkins Johnson Co., Palo Alto. Cal. 
Wiltron Co., Palo Alto, Calif. 

Analyzers, Noise 
Elgenco, Inc., Santa Monica, Cal. 

Volle436-441 
AIL, Div. Cutler-Hammer, Inc., Deer Park. 

N.Y. 
Ailtech, City of Industry, Cal. 
A. P. Circuit Corp., New York, N.Y. 
B & K Instrs., Inc .• Cleveland. Ohio 
Bearing Inspection. Santa Fe Springs, Cal. 
Bendix Corp. Environmtl. Sci., Baltimore, 

Md. . 
Bowmar/ALI, Inc., Acton, MaSs. 

CheBlerfleld Prods. Inc., Saddle Brook, 
N.J. 

Collins Radio Co., Dallas, Tex. 
Columbia Resch. Labs., Woodlyn. Pa. 
Electro·Optical Inds .• Inc .• Santa Barbara, 

Cal. 
Elsytec, Inc., Syosset, N.Y. 
Federal Sci. Corp .• New York. N. Y. 
Frequency Engrg. Labs., Farmingdale, N.J. 
General Microwave Corp., Farmingdale, 

N.Y. 
General Radio Co., Concord, Mass. 
Honeywell, Denver, Colo. 
Kay Elemetrics, Pine Brook, N.J. 
Milletron. Inc., Pittsburgh, Pa. 
Nelson Ross Elctrns., Lake Success, N.Y. 
Polarad Elctrn. Instrs., Lake Success, N.Y. 
Pulsar Instruments, Inc .• Redwood City. 

Cal. 
Quan-Tech, Whippany, N.J. 
Rockland Sys. Corp., W. Nyack, N.Y. 
Rohde & Schwarz Sis., Passaic, N.J. 
Signal Analysis Oper., Hauppauge. N.Y. 
Singer Instrumentation, Los Angeles 

Oper., Los Angeles, Cal. 
Spectral Dynamics Corp. San Diego. San 

Diego, Cal. 
Tracor, Inc., Austin. Tex. 
Triplett Corp., Bluffton, Ohio 
Vibration Instrs. Co., Anaheim. Cal. 

Analyzers, Phase 8. Voltage 
Oranetz Engrg. Labs., So. Plainfield, 

N.J ............................................... Vol 1-427 
Automated Meas., Oakland, Calif. 
Baganoff Assocs., Inc., 51. Louis. Mo. 
Bowmar / ALI, Inc .. Acton, Mass. 
Dytronlcs Co., Columbus, Ohio 
E-H Resch. Labs., Inc., Oakland, Cal. 
Elsytec, Inc .• Syosset, N.Y. 
Federal Sci. Corp., New York, N.Y. 
Feedback, Inc., Berkeley Hghts., N.J. 
Frequency Engrg. Labs., Farmingdale, N.J. 
GOUld, Inc., Cleveland, Ohio 
Ithaco, Inc., Ithaca, N.Y. 
Micro Instr. Co., Hawthorne. Cal. 
NH Research, Inc., Santa Ana, Calif. 
North Atlantic Inds., Plainview, N.Y. 
Quan-Tech, Whippany, N.J. 
Rantec Div., Calabasas, Calif. 
Scientific-Atlanta. Inc .. Atlanta, Ga. 
Signal AnalysiS Oper .• Hauppauge, N.Y. 
Singer Instrumentation, Los Angeles 

Oper., Los Angeles, Cal. 
Spectral Dynamics Corp. San Diego. San 

Diego, Cal. 
Sunshine Sci. Instrs., Inc., Philadelphia, Pa. 
Theta Instr. Corp., Fairfield, N.J. 
Universal Ad-Yu Elctrns .• Inc., Milwaukee, 

Wi. 
Vibration Instrs. Co .• Anaheim, Cal. 
Weston Instruments, Inc., Newark, N.J. 
Wiltron Co., Palo Alto, Calif. 

Analyzers, Probability Density 
B & K Instrs., Inc., Cleveland, Ohio 
CELCO, Mahwah, N.J. 
Elsytec, Inc., Syosset, N.Y. 
Federal Sci. Corp., New York. N.Y. 
Honeywell, Denver. Colo. 
Nicolet Instr. Corp., Madison, Wisc. 
Quan-Tech, Whippany, N.J. 
Signal Analysis Oper.. Hauppauge, N.Y. 
Thermo Sys., Inc., SI. Paul, Minn. 

Analyzers, Probability 
Distribution-See Analyzers, 
Probability Density 

Analyzers, Pulse 
Inter-Computer Elctrns., sub. American 

Electrn. Lab., Lansdale, Pa ... Volle3S1 
A. D. Data Sys., Inc., Rochester, N.Y. 
Alden Elc!m. & Impulse Record. Equip., 

Westboro, Mass. 
American Elctrn. Labs., Inc., Lansdale, Pa. 
Corning Glass Works, Elctrn. Prods. 

Div., Corning, N.Y. 
Ellnstruments, Derby, Conn. 
Elsytec;, Inc., Syosset, N.Y. 
Harshaw Chem. Co., Cleveland, Ohio 
Micro Instr. Co., Hawthorne, Cal. 
Nicolet Instr. Corp., Madison, Wlsc. 
Nuclear Data. Palatine. III. 
Nuclear Meas. Corp .• Indianapolis, Ind. 
Packard Instrument Co .. Inc., Downers 

Grove, III. 
Quan-Tech, Whippany, N.J. 

For addresses, phones and key personnel, see YELLOW Pages. 

Analyzers, Spectrum 
Soltec Corp., No. Hollywood, Cal. 
Systron·Donner Kruse Elctrns. Sub., 

Sunnyvale, Cal. 

Analyzers, Radar 
Del Electronics Corp., Mt. Vernon, N.Y. 
Electrac. Inc., Anaheim. Calif. 
Elsytec, Inc., Syosset, N.Y. 
Federal Sci. Corp., New York, N.Y. 
GTE Sylvania Inc., Elctrn. Sys. Gp .• 

Waltham, Mass. 
Metric Sys., Ft. Walton Beach, Fla. 
Nelson Ross Elctrns .• Lake Success. N.Y. 
Polarad Elctrn. Instrs .. Lake Success. N.Y. 
RCA Govl. & Comm. Sys., Moorestown, 

N.J. 
Signal Analysis Oper., Hauppauge, N.Y. 
Systron-Donner Kruse Elctrns. Sub., 

Sunnyvale, Cal. 
Tektronix, Inc., Beaverton, Ore. 
Watkins Johnson Co., Palo Alto, Cal. 

Analyzers, Servo 
Astrosystems, Inc., Lake Success, N.Y. 
Bafco, Inc., Warminster, Pa. 
Control Technology Co., L.I.C., N.Y. 
Datum, Inc., Anaheim, Calif. 
Feedback, Inc., Berkeley Hghts., N.J. 
Ind'i. Control Co., Farmingdale, N.Y. 
Infodex, Inc., Waterbury, Conn. 
North Atlantic Inds., Plainview, N.Y. 
Orbit Instr. Corp., Syosset. N.Y. 
Singer Co., Little Falls, N.J. 
Superior Mfg. & Instrument Corp., Long 

Island City, N.Y. 
Tasker Systems, Chatsworth. Cal. 

Analyzers, Single-Sideband-
See Analyzers, Spectrum 

Analyzers, Sonic 8. Subsonic 
Quan-Tech, Whippany, N.J ....... Volle496 
Texscan Corp., Indianapolis, Ind. 

Vol 1-514 
A. P. Circuit Corp., New York, N.Y. 
B & K Instrs., Inc .• Cleveland, Ohio 
Baganoff Assocs., Inc .. 51. Louis, Mo. 
Elsytec. Inc., Syosset, N.Y. 
Federal Sci. Corp .• New York, N.Y. 
General Radio Co .• Concord, Mass. 
Ind'i. Control Co., Farmingdale, N.Y. 
Kay Elemetrlcs, Pine Brook, N.J. 
Kinetic Tech., Inc., Santa Clara. Cal. 
Multlmetrlc Industries, Richmond HII~ 

N.Y. 
Nelson Ross Elctrns .• Lake Success, N.Y. 
NUSonics, Inc., Paramus, N.J. 
Signal Analysis Oper., Hauppauge, N.Y. 
Spectral Dynamics Corp. San Diego, San 

Diego, Cal. 
Spectrum Instrs .• Inc .• New Rochelle, N.Y. 
Voiceprint Laboratories Corp., Somerville, 

N.J. 
White Instrs., Inc., Austin, Tex. 

Analyzers, Spectrum 
(Including Oscilloscopes 
With Plug-Ins) 

Bafco, Inc., Warmlnater, Pa ..... Vol le393 
Electro/Data, Inc., Garland, Tex. 

Vol 1-546 
Quan-Tech, Whippany, N.J ....... Volle496 
Singer Instrumentation, Los Angeles 

Oper., Los Angeles, Cal ......... Vol l-S07 
Sll)ger Instrumentation Palo Alto Oper., 

Palo Alto, Cal ........................... Voll-S07 
Systron-Donner Corp., Concord, Cal. 

Vol I-SID 
Systron-Donner Concord InBlr. Dlv., 

Concord,Cal ............................. Vollefil0 
Systron-Donner Datapulse Dlv., Culver 

City, Cal ..................................... Voll-S1D 
Systron-Donner Kruse Elctrns. Sub., 

Sunnyvale, Cal ......................... Vol 1-510 
Systron-Donner Microwave Dlv., Van 

Nuys, Cal ................................... Vollefi10 
Tektronix, Inc., Beaverton, Ore. 

Vollefi12 
AIL, Div. Cutler-Hammer, Inc., Deer Park, 

N.Y. 
Ailteeh, City of Industry, Cal. 
A. P. Circuit Corp., New York, N.Y. 
AUL Instrs., Inc., Flushng, N.Y. 
B & K Instrs .• Inc., Cleveland, Ohio 
Baganoff Assocs .• Inc., SI. Louis, Mo. 
Beckman Instrs .• (AISSD), Fullerton, Cal. 
Bowmar/ALI. Inc., Acton, Mass. 
Bowmar Instr .. Corp., Ft. Wayne, Ind. 
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Analyzers, Spectrum (cont'd) 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Tex. 
Damon Corp., Weatwood, Mull. 
Oynair Elctms. Inc., San Diego, Calif. 
I;lsytec. Inc., Syosset, N.Y. 
Federal Sci. Corp., New York, N.Y. 
General Radio Co .• Concord, Mass. 
Heath Co., Benton Harbor, Mich. 
Honeywell, Denver, Colo. 
James Elctms., Inc., Chicago, III. 
Kay Elemelrics, Pine Brook, N.J. 
Marconiinstrs., Englewood, N.J. 
Multlmetrlc Industries, Richmond HID, 

N.Y. 
Nelson Ross Elctrns .• lake Success, N.Y. 
NIcolet Ino. Corp .. Madtson, Wisc. 
Packard Instrument Co., Inc .• Downers 

Grove,lII. 
PoIarad Eletrn. InSlrs .• Lake Success, N.Y. 
Rohde & Schwarz Sis., Passaic, N.J. 
Signal Analysis Oper., Hauppauge, N.Y. 
Soltec Corp., No. Hollywood, Cal. 
Spectral Dynamics Corp. San DiegO, San 

Diego, Cal. 
Spectrum Instrs., Inc .• New Rochelle, N.Y. 
SSR Instrs. Co .. Santa Monica, Cal. 
Syoon Donner Trygon Elclrns. SUb., 

Westbury, N.Y. 
Teal .. Measuring Instrs. Inc., 

HiCksvllte, N.Y. 
Texscan Corp~ indianapolis, Ind. 
Transducer Controls Corp., Covina, Calif. 
Tucker Electronics Co., Garlsnd, Tex. 
Varian Assocs., Vacuum Div .• Palo Allo, 

Cal. 
VOiceprint Laboratories Corp., Somerville, 

N.J. 
Weston Inslruments, Inc., Newark, N.J. 

Analyzers, Telemetric Data 
ADC Prods., Minneapolis, Minn. 
Beukers Labs., Inc., Hauppauge, N.Y. 
Elsytee, Inc., Syosset. N.Y. 
Metric Sys., Ft. Walton Beach, Fla. 
Nelson Ross Elctrns .• Lake Success, NY. 
Signal Analysis Oper .. Hauppauge, N.Y. 
SInger Instrumentation Palo Alto Oper ~ 

Palo Alto, Cal. 
SolId Slate Elctrns. Corp., SepulVeda, 
Cal. 

Spectral Dynamics Corp. San Diego, San 
Diego. Cal. 

Syetron-Donner Kruse Elctma. SUb., 
Sunnyvale, Cal. 

Tau-Tron, Inc., Lowell, Mass. 
Video Research Corp .• Gaithersburg, Md. 
Watkins Johnson Co .• Palo Alto, Cal. 

Analyzers, Transfer Function 
1nt."'COmputer Elctms., sub. American 

EIectrn. Lab., Lansdale, Pa. _ Vol 1.,51 
Ainerican Elctm. Labs., Inc., Lansdale, Pa. 
8afcO,lnc., Warminster, Pa. 
Baganoff Assocs., Inc., SI. LOUiS, Mo. 
CELCO, Mahwah, N.J. 
Dranetz Engrg. Labs., So. Plainfield, 

N .... 
Federal Sci. Corp., New York, N.Y. 
Fe$dback, Inc., Berkeley Hghts., N.J. 
Genaral RadiO Co., Concord, Mass. 
Ind'J. Control Co.. Farnilngdale, N.Y. 
Optics Technology, Palo Alto, Calif. 
Quill-Tech, Whippany, N.J. 
Signal Analysis Oper., Hauppauge, N.Y. 
Spectral Dynamics Corp. San Diego, San 

Diego, Cal. 
Tasker SySlems, Chatsworth, Cal. 
Universal Ad-Yu Elctms., Inc., Milwaukee, 

WI. 
VII'I-L Co., Inc., Denver, Colo. 
Vibration Instrs. Co., Anaheim, cal. 
Zoomar,Inc., Glen Cove. N.Y. 

Analyzers, Ultrasonic 
A. P. ClrcuH Corp., New York, N.Y. 
B & K InSlrs .. Inc., Cleveland, Ohio 
Chesapeake Inslr. Corp., ShadySide, Md. 
Elsytec, Inc., Syosset. N.Y. 
Fede~1 Sci. Corp., New York, N.Y. 
General Radio Co., Concord, Mass. 
Kinetic Tech., Inc., Santa Clara, cal. 
Magnaftux Corp .. Chicago, III. 
Nelson Ross Elctrns., Lake Success, N.Y. 
NUSOnics. Inc., Paramus, N.J. 
Pansmelrics Inc., Waltham, Mess. 
Quen.Tech, WhIppany, N.J. 
Spectrum In$trs., Inc., New Rochelle. N.Y. 
Techsonics, EI Prado, N.M. 

Analyzers, Vibration 
UnhoItz·DlckIe Corp., Hamden, Conn. 

Vo11es30 
Advanced Dynamic Instrs. Div., Alexandria, 

Va 
American Elctm. Labs., Inc., Lansdale, Pa. 
B & K Instrs .. Inc .. Cleveland, Ohio 
Bafco, Inc., Warm/nater, Pa. 
Bagaooff Assocs., Inc., St. Louis, Mo. 
Bearing Inspection, Santa Fe Springs. Cal. 
Be" & Howell Co., Pasadena, CaIH. 
Bowmar/ALI, Inc., Acton, Mass. 
DytronIca eo.. Columbus, Ohio 
Electrac,lnc .. Anaheim, Calif. 
Elsytee, Inc., Syosset, N.Y. 
Endevco, Pasadena, Calif. 
Federal Sci. Corp., New York, N.Y. 
General Radio Co., Concord, Mass. 
Honeywell, Denver, Colo. 
Inter-Computer Elc:trna., sub. American 

Electm. Lab., Lansdale, Pa. 
Kay Elemetrlca, Pine Brook, N.J. 
Lion Precision Corp, Newton, Mass. 
Metrix Instr. Co., Houston, Tex. 
Nelson Ross Elctms., Lake Success, N.Y. 
Nicolet Inalr. Corp .. Madison. WI8c. 
PCB Piezotronics, Inc., Depew, N.Y. 
Quall-Tech, Whippany, N.J. 
Reliance Elee. Co., Cleveland, Ohio 
Robertshaw Controls Co., Richmond, Va. 
Rohde & Schwarz Sis .. Passaic, N.J. 
Signal Analysis Oper., Hauppauge, N.Y. 
Spectral Dynamics Corp. San Diego, San 

Diego, Cal. 
Spectrum Inslrs., Inc., New Rochelle, N.Y. 
T.ktronlx,lnc., Beaverton, Ore. 
Universal Ad·Yu Elctms., Inc., Milwaukee, 

Wi. 
Vibration Inslrs. Co., Anaheim, Cal. 

Analyzers, Video-See 
Analyzers, Spectrum 

Analyzers, Waveform-See 
Analyzers, Harmonic 

Anechoic Chambers 
Emerson & Climing, Inc., Canton, Mass. 
HRS-Singer, Inc .. State College, Pa. 
LeclroMagnetics, Inc., Los Angeles, Cal. 
Rantec Div., Calabasas, Calil. 

Annunciators 
Aerospace Avionics, Inc., Bohemia, N.Y. 
Allard Inn. Corp., Wealbury, NY 
American Zettler, Irvine, Ca. 
AMF Electlcal Prods., Alexandria, Va. 
Applied Control Co., Fairfield, N.J. 
Artisan Elctrns. Corp., Parsippany, N.J. 
Autocon Inds., Inc., Minneapolis, Minn. 
Bendix Aerospace-Elctms., Teterboro, N.J. 
Cognitronics Corp., Stamford, Conn. 
Oevco Engrg., W. Caldwell, N.J. 
Dlallght Corp., Brooklyn, N.Y. 
Digilron Corp., Norristown, Pa. 
Engdahl EnterpriseS, Costa Mesa, Cal. 
Hathaway Instruments, In~ Denver, 

Colo. 
Henschel Corp., Amesbury, Mass. 
Info.Ute Corp., Corona. N.Y. 
Integrated Systems, Inc .. Norcross, Ga. 
Knowles Elctrns., Inc., Franklin Park, III. 
Korry Mfg. Co., Seattle, Wash. 
LVC Inds. Inc., Flushing, N.Y. 
Major Qata Corp., Costa Mesa, Cal. 
Masler Specialties, Costa Mesa, Cal. 
Metra Instruments, Inc., MI. View, Cal. 
ONAN Div., Mpis., Minn. 
Optron, Inc., Carrpllton, Tex. 
Pem Keystone Corp., Ansonia, Conn. 

. R.aJ Circuits, Inc., Ssddle Brook, N.J. 
StacoswltCh, Inc., Costa Mesa, Cal. 
Slaver Co., Inc., Bay Shore, N.Y. 
Switchcraft, Inc., Chicago. III. 
TEC, Inc .. Tucaon, ArIz. 
Worner Elctrn. Devices, Rankin, III. 

Antenna Colls-See Coils, 
Antenna Loading 

Antenna Couplers-See 
Couplers Antenna 

Antenna Dummy Loads-See 
Dummy Loads 

PRODUCT INDEX,. DIRECTORY 

Antenna Feed Systems 
Adams-Russell Co .. Inc., AR - Waltham 

Div., Waltham, Mass. 
AIL, Div. Cutler-Hammer, Inc., Deer Park, 

N.Y. 
Airtron, Morris Plains, N.J. 
American Elctm. Labs., Inc., Lansdale, Pa. 
American Nucleonics Corp., Woodland 

Hills, cal . 
Anareo Microwave, Inc., Syraeuse. N.Y. 
Andrew Corp., Orland Pk., III. 
Applied Research Inc., Port 

Washington. N.Y. 
Cubic Corp., San Diego, Cal. 
Ostron Systems, Chatsworth, Cal. 
E-Systems Inc .. Dallas, Tex. 
Elctm. comm .. Inc., St. Petersburg, Fla. 
Gabriel Elctms. Inc., Scarborough, Me. 
GTE Lenkurt Inc., San Carlos, Calif. 
GTE Sylvania Inc., Eletrn. Sys. Gp., 

Waltham, Mass. 
Jerrold Electronics Corp., Philadelphia, Pe. 
Lorch Elctrns. Corp., Englewood, N.J. 
Maury Microwave Corp., Cucamonga, 

Calif. 
McDonnell OouglLis Electronios Co., St. 

Charles, Mo. 
Microwave Filter Co., Inc., East Syracuse, 

N.Y. -
Nurad, Inc., Baltimore, Md. 
Phelps Dodge Cornm., North Haven, 

Conn. 
Premier Microwave, Port CheSler, N.Y. 
Rantec Div., Calabasas, Calif. 
RCA CorP., Camden, N.J. 
RCA. GoV!. & Comm. Sys., Moorestown, 

N.J. 
RF Systems, Inc., COh8sset, Mass. 
Sciantifio-Atlanta, Inc., Allanta, Ga 
SY8tron-Donner Microwav. Dlv., Van 

Nuye, Cal. 
Tasker Syslems, Chatsworth, Cal. 
Teledyne Micronetics, San Diego, CaUf. 
Thomson-CSF Inc., New York, N.Y. 
Transco Prods., Inc., Venice, Cal. 
TRG Prods., E. Boston, Mass. 

Antenna Fllters-See Filters, 
Antenna 

Antenna Lightning Arresters 
-See Arresters, Lightning 

Antenna Pattern Analyzers.
See Analyzers, Antenna 
Pattern 

Antenna Position Indicators
See Indicators, Antenna 
Position 

Antenna Reflectors 
Andrew Corp., Orland Pk., III. 
Camusa! Gueguen Telecom. Int'l., White 

Plains, N.Y. 
Cincinnati Elctrns. Corp., Cincinnati, Ohio 
Cubic Corp., San Diego, Cal. 
~E-Syslems Inc., Dallas, Tex. 
Frequency En9r9. Labs., Farmingdele, N.J. 
Gabriel Elctms. Inc., Scarborough, Me. 
GTE Sylvania Inc., Elclm. Sys. Gp., 

Waltham, Mass. 
Jerrold Electronics Corp., Philadelphia, Pa. 
Microflect Co., Salem, Ore. 
Nurad, Inc., Baltimore, Md. 
RCA GoV!. & Comm. Sys., Moorestown, 

N.J. 
RF Systems, Inc., Cohasset, Maas. 
Rohn Mfg., Peoria, III. 
Scientilic-Atlanta, Inc., Atlanta, Ga. 
SiReiair Radio Labs., Maple, Onl., Can. 
Stainless, Inc., N. Wales, Pa. 
Teledyne Micronetics, San Diego, Calif. 
TRG Prods., E. Boston, Mass. 
Westinghouse Elee. Corp., Detense & 

Public Sys, Pittsburgh, Pa. 

Antenna Rotators (Industrial 
,. Military) 

ABA IndustrieS, Inc., Pinallas Pk., Fla. 
Alliance Mfg. Co., Alliance, Ohio 
Allis, Louis Div., Milwaukee, Wisc. 
American Elctm. Labs., Inc .. Lan!.dale, Pa. 
Andrew Corp., Orland Pk., HI. 
Blonder-Tongue Labs., Inc., Old Bridge, 

N.J. 
CorneII-DublUer Elctms., Newark, ftJ. 

Datron Systems, Chatsworth, Cal. 
GO EIectronIc:a, Rockford, ... 
Gao __ ~ Tempe, fie. 
GTE Sylvania Inc., EIctrn. Sys. Gp., 

Waltham, Mass. 
IE Mfg. Co., ChIcago, III. . 
Ind'L Control Co., FvmIngdaIe, N.Y. 
Lance 1ndS., Sylmar, CalIf. 
Mellronics Inc., Leeds, Ala. 
RCA Govt. & Comm. Sys" Moorestown, 

N.J. 
Saxton Prods., Congers, N.Y. 
ScientifIc.AIIa, Inc., Atlanta, Ga. 
SuperIor Etec., 8rlatol, CoM. 
Superior Mfg. & Instrument Corp., Long 

Island City, N.Y. 
Tasker Systems, Chatsworth, Cal. 
Telrex Labs., Asbury Park, N.J. 
Tri-Ex Tower Corp., Visalia, CalIf. 

Antenna SwItching Matrices 
A. D. Data ~ Inc., Rochester, N.Y. 
Adams-Russell Co .. Inc., AA - Waltham 

Div., Waltham, Mass. 
American Elctm. Labs., Inc., UInsdaIe, Pa. 
Andrew Corp., Orland Pk., UI. 
ApplIed Reaearch Inc., Port 

Washington, N.Y. 
Continental EIctrns. Mfg. Co., Dallas, Tex. 
Datco Inda. Inc., Compton. Cal. 
G.~~ Sylvania Inc., Elctrn. Sys. Gp., 

waltham, Maas. 
KIIoV8C Corp., santa 88rbara, Cal. 
LVC Inda. Inc., FIuaIIIng, N.Y. 
Scientific-Atlanta. Inc., Atlanta, Ga. 
Transco Prods., Inc., Venice, Cal. 
Trompeter EJctrns., Chats-'h, CaL 
vella PrecISIon Labs., Vienna, Va. 

Antenna Towers ,. SUpports 
American Elctm. Labs., Inc., UInsdaIe, Pa. 
Bendix Aerospace-EIctr., Teterboro, N.J. 
Camusat Gueguen Telecom. lnrl., White 

Plains. N.Y. 
Copperwekl BimetallJos, Glassport, Pa. 
Craig Sys. Corp., Lawrance, Maas. 
Elctm. Comm., Inc., SI. Petersburg, FIa. 
GO ElectroniC&, Rockford, ... 
Henry Prods. Co., Inc., Inwood, N.Y. 
IE Mfg. Co., Chicago, 1M. 
Metric Sye., I't. Watton Beech, FJa. 
Microllect Co., Salem; Ore. 
RCA Corp., Camden, N.J. 
RF Systems, Inc., Cohasset. Maas. 
Rohn Mfg., Peoria, Ill. 
ScIentifIc..Atlanta, Inc., Atlanta, Ga. 
Sileo Antennas. Portland, Ore. 
South RIver Metal Prods. Co., South 
River, N.J. 

Stainless, Inc .. N. Wales, Pa. 
Telrex Labs •• Asbury Park. N.J. 
TItchener, E.H. & Co., Binghamton, N.Y. 
Tri-Ex Tower Corp., Visalia, Calif. 
Up-Right Scatfolds, Berkeley. Calif. 

Antennas, Airborne 
Adams-Russell Co., Inc., AR • Waltham 

Div., Waltham, Mess. 
AIL, Div. Culter-Hammer, Inc., Deer Park, 

N.Y. 
Aircom, Inc., UnIon, N.H. 
American Elctm. Labs., Inc .. UInsdaIe, Pa. 
American Nucleonics Corp., Woodland 

HUls, Cal 
Aildrew Qorp., Orland Pk., Ill. . 
Bendix Corp., Ft. Lauderdale, Fla. 
CinciMati EIctrns. Corp., Cincinnati, Ohio 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Tex. 
CopperwaId Bimetallics, Glesaport, Pa. 
Cubic Corp., San Diego, Cat 
Delron Syatems, Chatsworth, Cal. 
E-Syatams Inc .• Dallas, Tex. 
EIctrn. Comm., Inc., St. Petersburg, FIa. 
EIft8IV8IIClf 8eecon Corp.. New 

RocIIeIIe, N. Y. 
Frequency Engrg. Labs., Farmingdale, N.J. 
GTE Sylvania Inc.. Elctm. Sys. Gp., . 

Waltham, Maas. 
Henry Prods. Co .. Inc., Inwood, N.Y. 
HRS-Singer, Inc., State COllege, Pa. 
Inalra. For inti.; 4nc .. I'ermIIIgcIeIe, No Y. 
Kaman Sciences Corp., ColoradO Springs, 

Colo. 
Lora! EIctrn. Sys., Bronx, N.Y. 
McOonneU DougIa$ ElectronIcs Co., 8t. 

Charte$, Mo. 
Microwave Prods., Inc., Chatsworth, CeI. 

18 Mfrs. in Bold face with page numbers describe this product in the White pages. 



PRODUCT INDEX & DIRECTORY 
New-Tronics Corp., Brookpark, Ohio 
Norden Div" Norwalk, Conn, 
Nurad, Inc., Baltimore, Md. 
Phelps Dodge Comm., North Haven, 

Conn. 
Premier Microwave, Port Chester, N.Y. 
Rantec Div., Calabasas, Calif. 
RCA Govl. & Comm. Sys., Moorestown, 

N.J. 
RCA Missile & Surface Radar Div., 

Moorestown, N.J. 
Sinclair Radio Labs., Maple, Onl., Can. 
Singer Co., Little Falls, N.J. 
Systron-Donner Microwave Dlv., Van 

Nuys, Cal. 
Teledyne Micronetics, San Diego, Calif. 
Thomson-CSF Inc., New York, N.Y. 
Titchener, E.H. & Co., Binghamton, N.Y. 
Transeo Prodso,lnc., Venice, Cal. 
TRG Prods., E. Boston, Mass. 
Vega Precision Labs., Vienna, Va. 

Antennas, Direction Finding 
Adams-Russell Co., Inc., AR - Waltham 

Div., Waltham, Mass. 
AIL, Div: Cutler-Hammer, Inc., Deer Park, 

N.Y. 
Beukers Labs., Inc., Hauppauge, N.Y. 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Tex. 
Datron Systems, Chatsworth, Cal. 
E-Systems Inc., Dallas, Tex. 
Electrospace Systems Inc., Richardson, 

Tex. 
Emergency Beacon Corp., New 

Rochelle, N. Y. 
Frequency Engrg. Labs., Farmingdale, N.J. 
General Instr. Corp., Defense & Engrg. 

Prods. Grp., Elctrn. Sys. Div., Hicksville, 
N.Y. 

GTE Sylvania Inc., Elctrn. Sys. Gp., 
Waltham, Mass. 

Henry Prods. Co., Inc., Inwood, N.Y. 
HRB-Singer, Inc., State College, Pa. 
Instrs. For Ind., Inc., Farmingdale, N.Y. 
ITT Mackay Marine, Elizabeth, N.J. 
McDonnell Douglas Electronics Co., SI. 

Charles, Mo. 
Nurad, Inc., Baltimore, Md. 
Premier Microwave, Port Chester, N.Y. 
RCA Govl. & Comm. Sys .. Moorestown, 

N.J. 
RCA Missile & Surface Radar Div., 

Moorestown, N.J. 
Rohde & Schwarz SiS., Passaic. N.J. 
Scientific-Atlanta, Inc., Atlanta, Ga. 
Telrex Labs., Asbury Park, N.J. 
Thomson-CSF Inc., New York, N.Y. 
Titchener, E.H. & Co., Binghamton, N.Y. 
TRG Prods., E. Boston, Mass. 
Vega Precision Labs., Vienna, Va. 

Antennas, Ground Plane 
AIL, Div. Cutler-Hammer, Inc., Deer Park, 

N.Y. 
American Elctrn. Labs., Inc., Lansdale; Pa. 
American Nucleonics Corp., Woodland 

Hills, Cal 
Andrew Corp., Orland Pk., III. 
Continental Elctrns. Mfg. Co., Dallas, Tex. 
Elctrn. Comm., Inc., SI. Petersburg, Fla. 
Frequency Engrg. Labs., Farmingdale, N.J. 
GTE Sylvania Inc., Elctrn. Sys. Gp., 

Waltham, Mass. 
Honeywell, Denver, Colo. 
Hunter Spring, Hatfield, Pa: 
Instrs. For Ind., Inc., Farmingdale, N.Y. 
Jerrold ElectroniCS Corp., Philadelphia, Pa. 
Kreckman, Herb Co., Cresco, Pa. 
Mobil Elctrns., Inc., Anderson, Ind. 
New-Tronics Corp., Brookpark; Ohio 
Nurad, Inc., Baltimore, Md. 
Phelps Dodge Comm., North Haven', 

Conn. 
Premax Prods. Div., Niagara Falls, N.Y. 
Premier Microwave, Port Chester, N.Y. 
Ratelco, Inc., Seattle, Wash. 
RCA Govl. & Comm. Sys., Moorestown, 

N.J. 
RCA, Mobile Communications Sys., 

Meadow Lands, Pa. 
RCA Missile & Surface Radar Div., 

Moorestown, N.J. 
RF Systems, Inc., Cohasset. Mass. 
Scientific-Atlanta, Inc., Atlanta, Ga. 
Sinclair Radio Labs., Maple, Onl., Can. 

Systron-Donne. Microwave Dlv., Van 
Nuys, Cal. 

Telrex Labs., Asbury Park, N.J. 
Thomson-CSF Inc., New York, N.Y. 

Antennas, Helical 
AIL, Div. Cutler-Hammer, Inc., Deer Park, 

N.Y. 
American Nucleonics Corp., Woodland 

Hills, Cal 
Andrew Corp., Orland Pk., III. 
Cincinnati Elctrns. Corp., CinCinnati, Ohio 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Tex. 
Cubic Corp., San Diego, Cal. 
[]latron Systems, Chatsworth, Cal. 
E-Systems Inc., Dallas, Tex. 
Elctrn. Comm., Inc., SI. Petersburg, Fla. 
GTE Sylvania Inc., Elctrn. Sys. Gp., 

Waltham, Mass. 
HRB-Singer, Inc., State College, Pa. 
Instrs. For Ind., Inc., Farmingdale, N.Y_ 
Marconi Elctrns. Inc., Elmsford, N.Y. 
Premier Microwave, Port Chester, N.Y. 
RCA Missile & Surface Radar Div., 

Moorestown, N.J. 
RF Systems, Inc., Cohasset, Mass. 
Sinclair Radio Labs., Maple, Onl.,Can. 
Tasker Systems, Chatsworth, Cal. 
Thomson-CSF Inc., New York, N.Y. 
Transco Prods., Inc:, Venice, Cal. 
Vega Precision Labs., Vienna, Va. 

Antennas, Log-Periodic 
Electro/Data, Inc., Garland, Tex. 

Vol 1-547 
AIL, Div. Cutler-Hammer, Inc., Deer Park, 

N.Y. 
American Elctrn. Labs., Inc., Lansdale, Pa. 
American Nucleonics Corp., Woodland 

Hills, Cal 
Andrew Corp., Orland Pk., III. 
Blonder-Tongue Labs., Inc., Old Bridge, 

N.J. 
Collins Radio Co., Dallas, Tex. 
Continental Elctrns. Mfg. Co., Dallas, Tex. 
E-Systems Inc., Dallas, Tex. 
Electro-Mechanics Co., Austin, Tex. 
Elctrn. Comm., Inc., SI. Petersburg, Fla. 
Electrospace Systems Inc., Richardson, 

Tex. 
GC ElectroniCS. Rockford, III. 
GTE Sylvania Inc., Elctrn. Sys. Gp., 

Waltham, Mass. 
HRB-Singer, Inc., State College, Pa. 
Instrs. For Ind., Inc., Farmingdale, N.Y. 
Jerrold Electronics Corp., Philadelphia, Pa. 
Lance Inds., Sylmar, Calif. 
Marconi Elctrns. Inc., Elmsford, N.Y. 
Nurad, Inc., Baltimore, Md. 
Phelps Dodge Comm., North Haven, 

Conn. 
Polarad Elctrn. Instrs., Lake Success, N.Y. 
RF Systems, Inc., Cohasset, Mass. 
Rohde & Schwarz SiS., PassaiC, N.J. 
SCientific-Atlanta, Inc., Atlanta, Ga. 
Sinclair Radio Labs., Maple, Onl., Can. 
Singer Instrumentation, Los Angeles 

Oper., Los Angeles, Cal. 
Stainless, Inc., N. Wales, Pa. 
Telrex Labs., Asbury Park, N.J. 
Thomson-CSF Inc., New York, N.Y. 
Vega PreCision Labs., Vienna, Va. 

Antennas, Loop 
AIL, Div. Cutler-Hammer. Inc., Deer Park, 

N.Y. 
Connector Corp., Chicago, III. 
EI-Rad Mfg. Co., Chicago, III. 
Elctrn. Comm., Inc., 51. Petersburg, Fla. 
GTE Sylvania Inc., Elctrn. Sys. Gp., 

Waltham, Mass. 
Honeywell, Denver, Colo. 
Instrs. For Ind., Inc., Farmingdale, N.Y. 
ITT Mackay Marine, Elizabeth, N.J. 
RCA Missile & Surface Radar Div., 

Moorestown, N.J. 
RCA Parts & Accessories, Deptford, N.J. 
Rohde & Schwarz SiS., PassaiC, N.J. 
Saxton Prods., Congers, N. Y.· 
Thomson-CSF Inc., New York, N.Y. 
Traeor, Inc .. Austin, Tex. 

Antennas, Microwave 
Vega Precision Labs_, Vienna, .Va. 

voI1-see 
Adams-Russell Co., Inc., AR - Waltham 

Div., Waltham, Mass. 
AIL, Div. Cutler-Hammer, Inc., Deer Park, 

N.Y. 
Aireom, Inc., Union, N.H. 
Alford Mfg. Co., Winchester, Mass. 
American Elctrn. Labs., Inc., Lansdale, Pa. 
American Nucleonics Corp., Woodland 

Hills, Cal 
Andrew Corp., Orland Pk., III. 
Camusat Gueguen Telecom. Inl'l., White 

Plains, N.Y. 
Cincinnati Elctrns. Corp., Cincinnati, Ohio 
Collins Radio Co., Dallas, Tex. 
Corning Glass Works, Tecih. Prods. Div., 

Corning, N.Y. 
Cubic Corp., San Diego, Cal. 
Datron Systems, Chatsworth, Cal. 
E-Systems Inc., Dallas, Tex. 
Electro/Data, Inc., Garland, Tex. 
Electro-Mechanics Co., Austin, Tex. 
Frequency Engrg. Labs., Farmingdale, N.J. 
Gabriel Elctrns. Inc., Scarborough, Me. 
GTE Sylvania Inc., Elctrn. Sys. Gp., 

Waltham, Mass. 
HRB-Singer, Inc., State College, Pa. 
Instrs. For Ind., Inc., Farmingdale, N.Y. 
ITT Gilfillan Div. of ITT, Van Nuys, Calif. 
Jerrold Electronics Corp., Philadelphia, Pa. 
Loral Elctrn. Sys., Bronx, N.Y. 
Maury Microwave Corp., Cucamonga, 

Calif. 
McDonnell Douglas Electronics Co., St. 

Charles, Mo. 
Microlab/FXR, Livingston, N.J. 
Microwave Filter Co., Inc., East Syracuse, 

N.Y. 
Microwave Prods., Inc., Chatsworth, Cal. 
Narda Microwave Corp., Plainview, N.Y. 
Nurad, Inc., Baltimore, Md. 
Polarad Elctrn. Instrs., Lake Success, N.Y. 
Premier Microwave, Port Chester, N.Y. 
Rantec Div., Calabasas, Calif. 
Raytheon Data Systems Co., Norwood, 

Mass. 
RCA Corp., Camden, N.J. 
RCA Govt. & Comm .. Sys .. Moorestown, 

N.J. 
RCA Missile & Surface Radar Div., 

Moorestown, N.J. 
RF Systems, Inc., Cohasset, Mass. 
Rohde & Schwarz SiS., Passaic, N.J. 
Rohn Mfg., Peoria, III. 
Scientific-Atlanta, Inc., Atlanta, Ga. 
Sinclair Radio Labs., Maple, Onl., Can. 
Singer Co .. Little Falls, N.J. 
Singer Instrumentation, Los Angeles 

Oper., Los Angeles, Cal. 
Stainless, Inc., N. Wales, Pa. 
Systron-Donner Microwave Dlv., Van 

Nuys, Cal. 
Teledyne Micronetics, San Diego, Calif. 
Thomson-CSF Inc., New York, N.Y. 
Transeo Prods., Inc., Venice, Cal. 
TRG Prods., E. Boston, Mass. 
Varian Assoc., Solid State East Div., 

Micro-Link Prods., Beverly, Mass 
Wavellne, Inc., W. Caldwell, N.J. 

Antennas, Parabolic 
AIL, Div. Cutler-Hammer, Inc., Deer Park, 

N.Y. 
American Elctrn. Labs., Inc., Lansdale, Pa. 
Andrew Corp., Orland Pk., III. 
Camusat Gueguen T eleeom. Inl'l., White 

Plains, N.Y. 
Collins Radio Co., Dallas, Tex. 
Cubic Corp., San Diego, Cal. 
Datron Systems, Chatsworth, Cal. 
E-Systems Inc., Dallas, Tex. 
Frequency Engrg. Labs., Farmingdale, N.J·. 
Gabriel Elctrns. Inc., Scarborough, Me. 
Geo Space Sya., Tampa, Fla. 
GTE Sylvania Inc., Elctrn. Sys. Gp., 

Waltham, Mass. 
Jerrold Electronics Corp., Philadelphia, Pa. 
Lance Inds., Sylmar, Calif. 
Microwave Filter Co., Inc., East Syracuse, 

N.Y. 
Nurad, Inc., Baltimore, Md. 
Premier Microwave, Port Chester, NN. 
RCA Govt. & Cornm. Sys., Moorestown, 

N.J. 
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Antennas, Rhombic 
RCA Missile & Surface Radar Div., 

Moorestown, N.J. 
RF Systems, Inc., Cohasset, Mass. 
Rohde & Schwarz Sis., Passaic, N.J. 
Scientific-Atlanta, Inc., Atlanta, Ga. 
Sinclair Radio Labs., Maple, Ont., Can. 
Stainless, Inc., N. Wales, Pa. 
Tasker Systems, Chatsworth, Cal. 
Thomson-CSF Inc., New York, N.Y. 
TRG Prods., E. Boston, Mass. 
Vega Precision Labs., Vienna, Va. 

Antennas, Phased Array 
AIL, Div. Cutler-Hammer, Inc., Deer Park, 

N.Y. 
Airtron, Morris Plains, N.J. 
American Elctrn. Labs., Inc., Lansdale, Pa. 
American Nucleonics Corp., Woodland 

Hills, Cal 
Collins Radio Co., Dallas, Tex. 
Cubic Corp., San Diego, Cal. 
Datron Systems, Chatsworth, Cal. 
E-Systems Inc., Dallas, Tex. 
GTE Sylvania Inc., Elctrn. Sys. Gp., 

Waltham, Mass. 
Instrs. For Ind., Inc., Farmingdale, N.Y. 
Microwave Prods., Inc., Chatsworth, Cal. 
Nurad, Inc., Baltimore, Md. 
Premier Microwave, Port Chester, N.Y. 
Rantec Div., Calabasas, Calif. 
RCA Govl. & Comm. Sys., Moorestown, 

N.J. 
RF Systems, Inc., Cohasset, Mass. 
Scientific-Atlanta, Inc., Atlanta, Ga. 
Sinclair Radio Labs., Maple, Onl., Can. 
Siteo Antennas, Portland, Ore. 
Technical Mal'l., Mamaroneck, N.Y. 
Teledyne Micronetics, San Diego, Calif. 
Thomson-CSF Inc., New York, N.Y. 
Transco Prods., Inc .. Venice, Cal. 
TRG Prods., E. Boston, Mass. 
Winegard Co., Burlington, Iowa 

Antennas, Radar 
Vega Precision Labs., .Vlenna, Va. 

Vo11-se9 
AIL, Div. Cutler-Hammer, Inc., Deer Park, 

N.Y. 
American Nucleonics Corp., Woodland 

Hills, Cal 
Andrew Corp .. Orland Pk., III. 
Cincinnati Elctrns. Corp., CinCinnati, Ohio 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Tex. 
Cubic Corp., San Diego, Cal. 
Datron Systems, Chatsworth, Cal. 
E-Systems Inc., Dallas, Tex. 
Frequency Engrg. Labs., Fanmingdale, N.J. 
GTE Sylvania Inc., Elctrn. Sys. Gp., 

Waltham, Mass. 
Hughes Aircraft Co, Ground Sys. Grp., 

Fullerton, Cal. 
Lockheed Elctrns. Co., Watchung, N.J. 
Nurad, Inc., Baltimore, Md. 
Premier Microwave, Port Chester, N.Y. 
Rantec Div., Calabasas, Calif. 
RCA Govt. & Comm. Sys., Moorestown, 

N.J. 
RCA Missile & Surface Radar Div., 

Moorestown, N.J. 
RF Systems, Inc., Cohasset. Mass. 
SCientific-Alianta, Inc., Atlanta, Ga. 
Singer Co., Little Falls, N.J. 
Systron-Donner Mlcrawave Dlv., Van 

Nuys, Cal. 
Tasker Systems, Chatsworth, Cal. 
Teledyne Micronetics, San Diego, Calif. 
Thomson-CSF Inc., New York, N.Y. 
Titchener, E.H. & Co., Binghamton, N.Y. 
TRG Prods., E. Boston, MasS. 

Antennas, Rhombic 
Continental Elctrns. Mfg. Co., Dallas, Tex. 
GTE Sylvania Inc., Elctrn. Sys. Gp., 

Waltham, Mass. 
Instrs. For Ind., Inc., Farmingdale, N.Y. 
RCA Missile & Surface Radar Div., 

Moorestown, N.J. 
Rohde & Schwarz SiS., PassaiC, N.J. 
Sinclair Radio Labs., Maple, Ont., Can. 
Stainless, Inc., N. Wales, Pa. 
Technical Mat'I., Mamaroneck, N.Y. 
Thomson-CSF Inc., New York, N.Y. 
Vega Precision Laba.. Vienna, Va. 
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Antennas, Spiral 
Antennas, Spiral 
Electro/Data. Inc., Garland. Tex. 

V0I1e547 
AlL, Div. CutIer-Hamrr1er, Inc., Deer Park, 

N.Y. . 
American Eletm. Labs .. Inc., lansdale, Pli. 
Amelican Nucleonics Corp., Woodland 

Hills, Cal 
Electro-Mechanics Co., AilStin, Tex. 
Elelm. Comm., Inc., St. Pltersburg, Fla. 
Frequency Engrg. Labs., Farmingdale, N.J. 
GTE Sylvania Inc., EIctrn. Svs. Gp., 

Waltham, Mass. 
HR8·Singei, /nc., State College, Pa. 
Hunter $pring, Hatfield, Pa. 
Inatre. For Indq Inc •• Farmingdale, N.Y. 
Kaman Sciences Corp., ColoradO Springs. 

Colo. 
Premier Microwave, Port Chesler, N.Y. 
Rantee DiY., Calabasas. Calif. 
SInger InatrumentatIon Los AngeIea 
Oper., Loa AngeJea, CeI. 

Teledyne MiCronetics, San Diego, Caln. 
Telrex Labs., Asbury Park, N.J. 
Thomson·CSF Inc., New York, N.Y. 
Transco Prods., Inc., Venice, Cal. 
Vega PrecI8Ion LebIIq Vienna, Va. 

Antennas, Telemetry, 
Tracking 

ABA Industries, Inc., Pinellas Pk., Fla. 
AIL. Div. Cutler-Hammer. /nc .• Deer Park. 

N.Y. 
American Elclm. Labs .• Inc .• Lansdale. Pa. 
Andrew Corp., Orland Pk., III. 
Beukers Labs., Inc., Hauppauge, N.Y. 
Cubic Corp., San Diego, Cal. 
Dalron Systems, Chatsworth, Cal. 
E·Systems Inc., DaMas, Tex. 
Elclm. Comm .• Inc., SI. Petersburg, Fla. 
Gao Spece Sya.. Tampa, Fla. 
GTE Sylvania Inc., Elctm. Syll. Gp., 

Waltham, Mass. 
lnetre. For Ind., Inc., Farmingdale, N.Y. 
Kaman SCiences Corp., Colorado Springs, 

Colo. 
Nurad, /nc., BaltinlCre, Md. 
Rantec DiY., Calabasas. Calif. 
RCA Gov!. & Comm. Sys., Moorestown, 

N.J. 
RCA Missile & Surface Radar Div., 

Moorestown, N.J. 
RF Systems, Inc., Cohasset, Mass. 
Scienlific.Atlanta, Inc., Atlanta, Ga. 
Stainless, Inc., N. Wales, Pa. 
Tasker Systems, Chatsworth. Cal. 
Teledyne Micronetics, San Diego, CalK. 
Thomson·CSF Inc., New York, N.Y. 
Transco Prods., Inc., Venice, Cal. 
TRG Prods., E. Boston, Mass. 
Vega PrecIaIon Lallaq Vienna, Va. 
Whittaker Corp .. Los Angeles, Cal. 

Antennas, Telescopic 
All, DiY. Cutler·Hammer, Inc., Deer Park, 

N.Y. 
Andrew Corp., Orland Pk., HI. 
Cincinnati Elctms. Corp., Cincinnati, OhIO 
Craig Sys. Corp., Lawrence, Mass. 
Gao Spece Sys., Tampa. FIe. 
GTE SYlvania Inc., E/elm. Svs. Gp., 

Waltham. Mass. 
Hunter Spring, Hatfield, Pa. 
K·W I:"grg. Works. Menomonee Falls, 

Wise. 
Materials for Elelms., /nc., Jamaica, N.Y. 
New·Tronics Corp., Brookpark. Ohio 
Peerless Industries Inc., Chicago, III. 
Phelps Dodge Comm., North Haven, 

Conn. 
Premax Prods. DiY., Niagara Falls, N.Y. 
RCA Missile & Surface Radar DiY., 

Moorestown, N.J. 
RF Systems, /nc., Cohasset, Mass. 
$/Iigoto Inda.. Ltd •• New York, N.Y. 
Thomson..cSF Inc., New York, N.Y. 
Tri·Ex Tower Corp .• Visalia, Calif. 
Workman Eletm. Prods .• Inc .. Sarasota; 

Fla. 

Antennas, Troposcatter 
All, DiY. CutIer·Hammer, /nc .• Deer Park. 

N.Y. 
C&mu$lIt Gueguen Telecom. /nt.I., White 

Plains, N.Y. 
Co/Mns Radio Co .• Dallas. Tex. 
E·Systems Inc .. Oauas, Tex. 

Frequency Engrg. Labs .• Farmingdale, N.J. 
Gabriel Setrns. Inc., scarborough, Me. 
GTE SVlvania lile., Eletm. Sys. Gp., 

Waltham, Mass. 
Marconi E/elms. Inc., Elmsford, N.Y. 
Premier Microwave. Port Chaster. N.Y. 
RCA Govt. & Comm. Sya., Moorestown, 

N.J. 
RF Systems. /nc., Cohasset. Mass. 
Telrex Labs., Asbury Park, N.J. 
TAG Prods •• E' Boston, Mass. 

Antennas, WHIP" 
Accessories (Including 
Marine" Mobile Types) 

tnstra. For Indq Inc., F8I1I1Ingdele, N.Y. 
Pearce-Simpson, Miami. Fla. 
Premax Prods. Div., Niagara Falls, N.Y. 
RCA Gov!. & Coml'n. Sys., MoOrestown, 

N.J. 
RCA, Mobile Communications Sys., 

Meadow Lands, Pa. 
RCA Missile & Surface Radar Div., 

Moorestown, N.J. 
Trecor, /nc .• Austin, Tex. 

Anti-Static Compounds" 
Coatings-See Coatings, 
Anti-Static 

Arc Lamp Power Supplies
See Power Supplies, Arc 
Lamp 

Armatures-See Motor & 
Generator Armatures, Rotors. 
Stators 

Arms, Phono. Transcription
See Phonographs, Parts & 
Accessories 

Arresters, Electrical 
Surge-Also See 
SUppressors, Arc; 
Protectors, Surge 

Dale EIctma., Incq Yankton. S.~. 
VoI2el047 

KIlOvolt corp.. Hackensack, N.J. 
YolWs7 

Telecommunications Inda. Inc.. 
CopIague. N. Y ._. __ •• _ •••••• _ ••• VoI2e1141 

Triac Elctrn. Sye., Forest Hilla, N. Y. 
Vol 2<1371 

Victoreen Instr ~ Cleveland, OhIo 
VoI2el193 

ATR Elctrns .. Inc., St. Paul, Minn. 
Baslc Ceramics'lnc., Hawthorne, N.J. 
Eastern Delta Corp., Fair Lawn. N.J. 
Eda! Inds .• Inc .• E. Haven, Conn. 
Electrons Co., Fairfield, N.J. 
Integrated Systems. Inc., Norcross, Ga. 
international RectifIer, EI Segundo, Cal. 
Joslyn Elelm. Sys., Goleta, Cal. 
Ross Engrg. Corp .. CIImpbell, CeI. 
ShIgoto Iods., Ltd., New York, N.Y. 
Slgnallte, Neptune, N.J. 
T"'Oynamk:s/WanIus, Fort 

Washington. Pa. 
Transtector Syatems, Mont_y Park, 

caL 

Arresters, lightning 
Telecommunications Iods. Inc., 

CopIague, N. Y •.•••. ___ ._ •• Vol 2"1141 
Basic Ceramics Inc.. Hawthorne, N.J. 
BirnbaCh Co .• Inc .• Freeport, N.Y. 
Con8Olldated Wire & A8soc. Corps., 

ChIcego, HL 
Dele EIctrns., Incq Yankton. S.o. 
Electrons Co .• Fairfield. N.J. 
GC Electronics, Rockford, IH. 
Integrated Systems, Inc .• Norcross, Ga. 
JOe/yn E/elm. Sys., Goleta, Cal. 
Lance Inds., Sylmar, Calif. 
landis & Gyr. InC., Elmsford. N.Y. 
Pure Carbon Co .. Inc., St Marys. Pa. 
Saxton Prods., Congers. N.Y. 
ShIgoto Iods.. Ltd., New York, N.Y. 
SIgnsIIte, Neptune, N.J. 
South River Metal Prods. Co., South 

River. N.J; 
Transtector Systema. Mont .... y Park, 

Cal. 

PRODUCT INDEX " DIRECTORY 

Attenuators, Audio 
R .... Clrculta, Inc., Saddle Brook, N.J. 

. V0I1e32O 
TeGII Laba., Inc., Pa/IeadM Pk. N.J. 

VoI2el140 
Vlahay Realstor Prod. Dlv .. Malvern, Pa. 

VoIJe11. 
ADC Prods., MInneapoII8, MInn. 
Allen AVlonIcs, MIneoI8, H.Y. 
AJlen.Bradley ~ lllllweulcee, Wlec. 
Attec DiY., Anaheim, Calif. 
Am Inc., Bey Shore, N.Y. 
CIIeaterIIeId Prods. Inc.. Saddle Brook, 

N.J. 
CIaro8tat Mfg. ~ Inc., DoVer, N.H. 
Components Specialties. Freeport, N.Y. 
Ouncan Elctrns •• CoetII ...... Cal. 
EdiSon E/elms. Div., Manchester, N.H. 
EIc9'" Sys .• Deer Pk., N.Y. 
EleCtro-Voice, Inc., Buchanan, Mich. 
Engelmann Microwave. Montville, N.J. 
Fairchild Sound Equip., Commack, N.Y. 
General Radio Co., Concord, Mass. 
General Rasistance.lnc., MI. Vemon. N.Y. 
Gotham Audio Carp •• New York, N.Y. 
GRM Corp~ Medford, N.J. 
Hope Setrns., Clifton, N.J. 
Kay EIernatrk:s, Pine Brook, N.J. 
MarconI lnetre., Englewood, N.J. 
Merrimac Inds .. Inc., West Caldwell, N.J. 
Narda Microwave Corp., Plainview, N.Y. 
Norse' Industries. Inc., Brentwood, N.Y. 
0bmIte Mfg. Co., Skokie. IH. 
Rohde & Schwarz SIs., Passaic, N.J. 
Sennheiser Elettn. Corp., New York, NY 
Shallco, Inc., Smithfield, N.C. . 
Texecan Corp.. IndiaIiapoIIs, Ind. 
Waters Mfg., Inc., Wayland. Mass. 
WeInecha/ Engrg. Co •• GIItMrabufg, 

Md. 

Attenuators, Coaxial 
BIrd Etctrn., Cleveland, Ohio_ VoIt"387 
MatrIx Systelns Corp., Chatsworth. 

Calif. _'''_''_''' ___ ''' __ '' ___ Vol M35 
Texacan Corpq indianapolis, Ind. 

Vol 1"514 
Wevallne, Inc., W. Caldwell, N. ... 

VoIM2& 
Wevetek, San DIego, Cal, _ .. Vol 1"533 
Wavetek Indtana, Incq Beech Grove, 

Ind. • __ .. _. __ M_ ..... _ .. _ .... Vol 1"533 

WeInecha/ Engrg. Co., Gallhenlburg, 
Met. .................... __ • __ .. __ Vol '.534 

Allee DiY., Anaheim. Calif. 
Amsrican Eletm. Labs •• Inc., Lansdale, Pa. 
American Microwave !ods .• /nc., Waltham. 

Mass. 
AmphenoI RF DIY •• Denbury, Conn. 
ApplIed R8MIrCh Inc.. Port 

WUhIngton. N.Y. 
Am Inc., Bey Shore, N.Y. 
Barth Eletms., Inc .. Cleveland, Ohio 
Blonder· Tongue Labs .• Inc., Old BrIdge, 

N.J. 
CES Sctrns .• Brooklyn, N.Y. 
Daleo Inda. Inc., Compton, CeI. 
DeIta·Benco ltd •• Rexdale, Ont .• Can. 
E-H ResCh. Labs., Inc., Oakland, Cal. 
Edison E/elms. Div .• Manc:hester. N.H. 
Scorn Sys., Deer Pk .• N.Y. 
Electro Impulae. Inc., Red 8ank, N.J. 
EMC Technctogy Inc, Charry Hill, N.J. 
Engslmann Microwave, MontvHle. N.J. 
Filth DimensIon, Princeton, N.J. 
General Microwave Corp., Farmingdale, 

N.Y. 
General Radio Co., Concord, Mass. 
Hope E/elrns., Clifton. N.J. 
Jerrold S-OnicS Corp., Philadelphia. Pa. 
Kay Etemetrlcs, PIne 8rook, N.J. 
Maury Microwave Corp .. Cucamonga, 

Calif. 
MIcroIab/FXR, Livingston, N.J. 
Microwave Assocs., Inc .• Burlington, Mass. 
Microwave Oevetopment Labs .• Inc., 

Needham Hgts .• Mass. 
Microwave Filter Co., Inc., East Svrecusa, 

N.Y. 
MJm.CIrcults Lab., Brooklyn, N.Y. 
Mu-OeI E/elms., Silver Spring, Mel. 
Narda Microwave Corp •• Plainview, NN. 
Norsellndustries, Inc., Brentwood. N.Y. 
Nurad, Inc., Baltimore, Md. 
OMNI Spectra, FarmIngIon, MIch. 
PRO E/cIrns., Inc.. Wes1bury, N. V: 
Premier Microwave, Port Chester. N.Y. 

Pyrofllm Corp.. WhIppanY. N.J. 
R L C EIctrns., Inc., lit. ICI8co, N.Y. 
Rohde & Schw8Q: Sis., Passaic. N.J. 
8ea/ectro Corp.. Memeroneck, No Y. 
Shallco, Inc.. Smithfield. N.C. 
Special Microwave DevIceS Oper., 

Waltham, Mass. 
TeIOniC Inds., Inc., Laguna Beach, CallI. 
Trans(:o Prods-, Inc., Venice, Cal. 
Trompeter EIctrns., CIIatswOrtb, CeI. 
Vlahay Realstor Prod. DIY .. Malvern, Pa. 

Attenuatars. Decade '. 
Electro Impulse, Inc., Red lank, H .... 

Volt ..... 
Kay "'-trice, PIne Brook, N. ... 

V0I1 ... n 
WeInscIIeI Engrg. ~ ~ 

Met. _~M_" __ "_' __ "'" Vol 1"534 
Allen Avionics, lllneo/s, N.Y. 
Allee Div., Anaheim, Calif. 
Arra Inc.. Bey Shore. N.Y. 
EIeckmen Inslra., HeIIpotDlv .. fullerton. 

caL 
Edison Elctms. DiY .. Manc:hester, N.H. 
Engelmann Microwave, Montville. N.J. 
General Microwave Corp .• Farmingdale, 

N.Y. 
~ral Radio Co .• Concord. Mass. 
General Reslstance,lnc., MI. Vemon,N.Y. 
Hope E/elms .. Clifton, N.J. 
Jerrold Electronics Corp., PhMade/phia, Pa. 
Norsellndustries. Inc .. Brentwood. N.Y. 
R L C Elctrns., Inc., Mt. KIsco, H. Y. 
ROhde & Schwarz SIs., Passaic, N.J. 
Shatloo, Inc., Smithfield, N.C. 
Tech Labs., Inc., Palisades PI!., N.J. 
Telanic Inds .. Inc .. Laguna Beach, CallI. 
Wava/lne. Inc., W. Caldwell, N.J. 
Wavetek Indiana, Inc., Beech Grove. 

lnet. 
Willron Co., Palo Alto, Calif. 

Attenuators, Fixed 
BIrd Etctrn.. Cleveland, 0hI0._ Vol 1"387 
Kay EIemetrIce, PIne Brook, N.J. 

V0I1 ... n 
Tech Leb8., Inc., Pllleadee PI!., N.J. 

Vol 2"1140 
Texecan Corp., IndIanapoIIe, Ind. 

Vol 1"514 
WeVa/lne, Inc., W. Caldwell, N.J. 

VoINa 
AOC Prods., Minneapolis, MInn. 
Allen Avionics, MIneoI8. H.Y. 
Allee DiY •• AillIhelm, Calif. 
American Elctm. Labs., Inc .. Lansdale. Pa. 
Americon Microwave Inds., /nc .• Waltham. 

Mass. 
ApplIed Reuerch Inc., Port 

Washington, N.Y. 
Arra Inc., eay Shore, N.Y. 
Blonder-Tongue Labs., Inc .• Old Bridge. 

N.J. 
ChesterfIeld Prods. Inc.. Saddle Brook, 

N.J. 
CJr-Q.TaI, KenSIngton. Met. 
Oelta..£lenoo Ltd., Rexdale. Ont. Can. 
Edison Elctms. DiY., Manchester, N.H. 
Eloom Sys., Deer Pk .• N.Y. 
Electronautics, LII\ietOn, Mass. 
EMe TecbnOfogy Inc, Cherry Hill, N.J. 
Engelmann Microwave, MontvIlle, N.J. 
General Microwave Corp., Farmingdale, 

N.Y. 
General Radio Co,. Concord, Mass. 
General ResIstance, Inc., MI. Vernon, N.Y. 
GRM Corp.. Medford. N.J. 
Hope Eletms., ClIfton, N.J. 
Jerrold Electronics Corp., Philadelphia. Pa. 
Maury Microwave Corp., CUCIImonge. 

CaIn. 
MicrolablFXR. Uvlngston. N.J. 
Microwave Assocs •• Inc., BurlIngton. Mass. 
Microwave Development Labs., Inc., 

Needham Hgts., Mass. 
Microwave Filter Co., Inc., East Syracuse, 

N.Y. 
Mu-0eI Eletms., Silver Spring, Md. 
Narda Microwave Corp., Plainview, N.Y. 
Norsallndustries.Inc .• Brentwood, N.Y. 
PRO E/elms., Inc., Westbury, N; Y. 
Premier Microwave. Port Chester. N.Y. 
R L C Etctrns.. Inc., 1ft. ICI8co, N.Y. 
Rohde & Schwan ,Sis., P88IIaic, N.J. 
ShalIoo,Inc.. SmIthfIeld. N.C. 

20 Mfrs. In Bold facewithp8ge n~rs describe this procNct m the White pages. 



PRODUCT INDEX & DIRECTORY 
Systron-Donner Kruse Elctms. Sub., 

Sunnyvale, Cal. 
Systron-Donner Microwave Dlv., Van 

Nuys, Cal. 
TRG Prods .. E. Boston. Mass. 
Trompeter Elctrns., Chatsworth, Cal. 
Varian Assocs .• Palo Alto. Cal. 
Wavetek Indiana, Inc., Beech Grove, 

Ind. 
Welnschel Engrg. Co., Gaithersburg, 

Md. 

Attenuators, I-F 
R L C Elctrns., Inc., Mt. Kisco, N.Y. 

Vol :ze620 
AIL. Div. Cutler-Hammer. Inc .. Deer Park. 

N.Y. 
American Elctrn. Labs., Inc., Lansdale. Pa. 
Arra Inc., Bay Shore, N.Y. 
AUL Instrs., Inc., Flushng. N.Y. 
Clr-Q-Tal, KenSington, Md. 
Comdel, Inc., Beverly. Mass. 
Dalco Inds. Inc., Compton, Cal. 
Elcom Sys .• Deer Pk .• N.Y. 
Engelmann Microwave, Montville. N.J. 
Hope Elctrns .. Clifton. N.J. 
Jerrold Electronics Corp .. Philadelphia. Pa. 
Kay Elemetrlcs, Pine Brook, N.J. 
Lorch Elctrns. Corp., Englewood, N.J. 
Merrimac Inds .. Inc .. West Caldwell. N.J. 
MIRI-Clrcuit. Lab., Brooklyn, N.Y. 
Narda Microwave Corp .. Plainview. N.Y. 
Norsal Industries. Inc .. Brentwood. N.Y. 
PRO Elctrns .. Inc .• Westbury. N.Y. 
Relcom (Div. Watkins-Johnson). Palo Alto. 

Calif. 
Shallco. Inc .• Smithfield. N.C. 
Sinclair Radio Labs .• Maple. Ont.. Can. 
Special Microwave Devices Oper .. 

Waltham. Mass. 
Tech Labs., Inc., Palisades Pk., N.J. 
Telonic Inds .• Inc .. Laguna BeaCh. Calif. 
Texscan Corp., Indianapolis, Ind. 
Varian Assocs .• Palo Alto. Cal. 
Wavetek Indiana, Inc., Beech Grove, 

Ind. 
Welnschel Engrg. Co., Gaithersburg, 

Md. 

Attenuators, Impedance 
Matching 

Tech Labs., Inc., Palisades Pk., N.J. 
Vol2ell40 

Vlshay Resistor Prod. Dlv., Malvern, Pa. 
VoI3-119B 

ADC Prods., Minneapolis, Minn. 
Allen AvioniCS, Mineola, N.Y. 
Allen-Bradley Co., Milwaukee, Wlsc. 
Altee Div .• Anaheil)1. Calif. 
Applied Research Inc., Port 

Washlnglon, N.Y. 
Barth Elctrns .• Inc .• Cleveland. Ohio 
Centralab Elctrn. Dlv., Milwaukee, Wisc 
Chestertleld Prods. Inc., Saddle Brook, 

N.J. 
Edison Elctrns. Div .. Manchester. N.H. 
Elcom Sys., Deer Pk .. N.Y. 
Engelmann Microwave, Montville. N.J. 
General Radio Co .• Concord. Mass. 
General Resistance. Inc .• MI. Vernon. N.Y. 
Hope Elctrns .• Clifton. N.J. 
Jerrold Electronics Corp .. Philadelphia. Pa. 
Microlab/FXR. Livingston. N.J. 
Mu-Del Elctrns .• Silver Spring. Md. 
Narda Microwave Corp .• Plainview. N.Y. 
Ohmite Mig. Co., Skokie, ilL 
Premier Microwave. Port Chester. N.Y. 
R L C Elctrns., In~, Mt. Kisco, N.Y. 
Rohde & Schwarz Sis .• Passaic. N.J. 
Shallco. Inc .• Smithfield. N.C. 
Sinclair Radio Labs .• Maple. Onl.. Can. 
Texscan Corp., Indianapolis, Ind. 
Trompeter Elctrns., Chatsworth, Cal. 
United Mineral·& Chem. Corp .• New York. 

N.Y. 
Wsvetek Indiana, Inc., Beech Grove, 

Ind. 

Attenuators, Logarithmic 
Allen-Bradley Co., Milwaukee, Wlsc. 
Altec Div .• Anaheim, Calif. 
Arra Inc~ Bay Shore, N.Y. 
Carter Mfg. Corp., Hudson, Mass. 
Edison Elctrns. Div .• Manchester. N.H. 
General Microwave Corp .• Farmingdale. 

N.Y. 
Ithaco, Inc., Ithaca, N.Y. 
R L C Elctrns., In~, Mt. Kisco, N.Y. 

Sennheiser Elctrn. Corp .• New York. NY 
Tech Labs., Inc., Palisades Pk., N.J. 
Telonic Inds .• Inc .• Laguna Beach. Calif. 
Waters Mfg .• Inc .• Wayland. Mass. 

Attenuators, Microwave 
Anaren Microwave, Inc., Syracuse, N.Y. 

Vol ... 43S· 
Arra Inc., Bay Shore, N.Y ......... Vol 2"6OS 
Daico Inds. Inc., Compton, Cal. 

Vol :ze610 
Electro Impulse, Inc., Red Bank, N.J. 

Voll-S48 
Kay Elemetrlcs, Pine Brook, N.J. 

Vol 1-473 
Texscan Corp., Indianapolis, Ind. 

Voll-Sl4 
Varl-L Co., Inc., Denver, Colo. 

Vol :ze623-626 
Aircom. Inc .. Union. N.H. 
Airtron. Morris Plains. N.J. 
American Elctrn. Labs .• Inc .• Lansdale. Pa. 
Americon Microwave Inds .• Inc .. Waltham. 

Mass. 
Applied Research Inc., Port 

Washington, N.Y. 
AUL Instrs., Inc .• Flushng. N.Y. 
Avantek. Inc .. Santa Clara. Cal. 
Barth Elctrns .• Inc .• Cleveland. Ohio 
CES Elctrns .. Brooklyn. N.Y. 
Clr-Q-Te~ KenSington, Md. 
E & M Laboratories. Inc .• Westlake 

Village. Cal. 
Elcom Sys .. Deer Pk .• N.Y. 
Electronautics. Littleton. Mass. 
EMC Technology Inc. Cherry Hill. N.J. 
Engelmann Microwave. Montville. N.J. 
Fifth Dimension. Princeton. N.J. 
GAF Corp .• New York. N.Y. 
General Microwave Corp .• Farmingdale. 

N.Y. 
General Radio Co .. Concord. Mass. 
GHZ Devices. Inc .. So. Chelmsford. Mass. 
Maury Microwave Corp .• Cucamonga. 

Calif. 
Merrimac Inds .• Inc .• West Caldwell. N.J. 
Microlab/FXR. Livingston. N.J. 
Microwave Assocs .• Inc .. Burlington. Mass. 
Microwave Development Labs .• Inc .• 

Needham Hgts .• Mass. 
Microwave Filter Co .. Inc .• East Syracuse. 

N.Y. 
Mu-Del Elctrns .• Silver Spring. Md. 
Narda Microwave Corp .• Plainview. N.Y. 
Norsal Industries. Inc .• Brentwood. N.Y. 
OMNI Spectra; Farmington, Mich. 
PRO Elctrns .• Inc .• Westbury. N.Y. 
Premier Microwave. Port Chester. N.Y. 
Pyrofilm Corp., Whippany, N.J. 
Raytheon Co .. Waltham. Mass. 
R L C Elctrns., Inc., Mt. Kisco, N.Y. 
Rohde & Schwarz SiS., Passaic. N.J. 
Scientific-Atlanta. Inc., Atlanta, Ga. 
Sealectro Corp., Mamaroneck, N.Y. 
Sinclair Radio Labs., Maple, Onl.. Can. 
Singer Instrumentation Palo Alto Oper., 

Palo Alto, Cal. 
Somerset Radiation Lab .• Arlington. Va. 
Systron-Donner Microwave Dlv., Van 

Nuys, Cal. 
Technical Research & Mfg. Co .• 

Manchester. N.H. 
Telonic Inds .• Inc .• Laguna Beach. Calif. 
Transco Prods .• Inc .• Venice. Cal. 
TRG Prods .• E. Boston. Mass. 
Varian Assocs .. Palo Alto. Cal. 
Varian Palo Alto Tube Div .• Palo Alto. Cal. 
Wavellne, Inc., W. Caldwell, N.J. 
Wavetek Indiana, Inc., Beech Grove, 

Ind. 
Weinschel Engrg. Co., Gaithersburg, 

Md. 
Wiltron Co .• Palo Alto. Calif. 

Attenuators, Programmable 
Arra Inc., Bay Shore, N.Y ......... Vol :ze60S 
Dalco Inds. Inc., Compton, Cal. 

Vol :ze610 
Kay Elemetrics, Pine Brook, N.J. 

Volle473 
Kllovac Corp., Santa Barbara, Cal. 

Vol2e810 
Matrix Systems Corp., Chatsworth, 

Calif ............................................. Vol 2e83S 
Texscan Corp., Indianapolis, Ind. 

Voll-Sl4 

American Aerospace Controls Inc., 
Farmingdale, N.Y. 

Computer Labs, Greensboro, N.C. 
Edison Elctrns. Div .• Manchester. N.H. 
Engelmann Microwave. Montville. N.J. 
Fifth Dimension. Princeton. N.J. 
General Microwave Corp .• Farmingdale. 

N.Y. 
General Radio Co .• Concord. Mass. 
Ithaca, Inc., Ithaca, N.Y. 
Lorch Elctrns. Corp., Englewood, N.J. 
Luft Instrs .• Inc .• Lincoln. Mass. 
Marconi Instrs., Englewood, N.J. 
Mlnl-Clrcults Lab., Brooklyn, N.Y. 
Narda Microwave Corp .• Plainview. N.Y. 
Norsal Industries. Inc .. Brentwood. N. Y. 
PRO Elctrns .• Inc .• Westbury. N.Y. 
Radio Resch. Co .• Rockaway. N.J. 
Relcom (Div. Watkins-Johnson). Palo Alto. 

Calif. 
Rohde & Schwarz Sis .• Passaic. N.J. 
Shallco. Inc .. Smithfield. N.C. 
Systron-Donner Microwave Dlv., Van 

Nuys, Cal. 
Tech Labs., Inc., Palisades Pk., N.J. 
Wavetek Indiana, Inc., Beech Grove, 

Ind. 
Welnschel Engrg. Co., Gaithersburg. 

Md. 
Wiltron Co .. Palo Alto. Calif. 

Attenuators, R-F 
Bird Elctrn., Cleveland, Ohio .... Volle397 
Electro Impulse, Inc., Red Bank, N.J. 

Voll-S4S 
Kay Elemetrics, Pine Brook, N.J. 

Vol 1-473 
Matrix Systems Corp., Chatsworth, 

Calif ............................................. Vol 2eS3S 
R L C Elctrns., Inc., Mt. Kisco, N.Y. 

Vo12e&20 
Tech Labs., Inc., Palisades Pk., N.J. 

Vol2e1140 
Waveline, Inc., W. Caldwell, N.J. 

Vol :ze629 
Wavetek, San Diego, Cal ......... Vol I-S33 
Wavetek Indiana, Inc., Beech Grove, 

Ind. .............................................. Voll-S33 
Welnschel Engrg. Co., Gaithersburg, 

Md ............................................... Vol I-S34 
AEL Communications Corp .. Sub. of Amer. 

Elctrn. Labs. Inc .• Lansdale. Pa. 
American Elctrn. Labs .• Inc .• Lansdale. Pa. 
Americon Microwave Inds .• Inc .. Waltham. 

Mass. 
Amphenol RF Div .• Danbury, Conn. 
Anaren Microwave, Inc., Syracuse, N.Y. 
Anzac Elctrns .. Waltham. Mass. 
Applied Research Inc., Port 

Washington, N.Y. 
Arra Inc., Bay Shore, N.Y. 
AUL Instrs .• Inc .• Flushng. N.Y. 
Avantek. Inc .• Santa Clara. Cal. 
Barth Elctrns .. Inc .. Cleveland. Ohio 
Blonder-Tongue Labs .. Inc .• Old Bridge. 

N.J. 
Clr-Q-Tel, KenSington, Md. 
Daico Inds. Inc., Compton, Cal. 
E-H Resch. Labs .. Inc .• Oakland. Cal. 
Edison Elctrns. Div .. Manchester. N.H. 
Elcom Sys .• Deer Pk .. N.Y. 
Elctrn. Navigation Inds., Inc., 

Rochester, N.Y. 
EMC Technology Inc. Cherry Hill. N.J. 
Engelmann Microwave; Montville. N.J. 
Fifth DimenSion. Princeton. N.J. 
General Microwave Corp .• Farmingdale. 

N.Y. 
General Radio Co .• Concord. Mass. 
Honeywell. Denver. Colo. 
Hope Elctrns .• Clifton. N.J. 
Jerrold Electronics Corp .• Philadelphia. Pa. 
Lorch Elctrns. Corp., Englewood, N.J. 
Marconi Instrs., Englewood, N.J. 
Maury Microwave Corp .. Cucamonga. 

Calif. 
Merrimac Inds .. Inc .• West Caldwell. N.J. 
Microlab/FXR. Livingston. N.J. 
Mini-Circults Lab., Brooklyn, N.Y. 
Mu-Del Elctrns .• Silver Spring. Md. 
Narda Microwave Corp .• Plainview. N.Y. 
Norsal Industries. Inc .• BrentWOOd. N.Y. 
OMNI Spectra, Farmington, Mich. 
PRO Elctrns .• Inc .• Westbury. N.Y. 
Premier Microwave. Port Chester. N.Y. 
Pyrofllm Corp., Whippany, N.J. 
Radio Resch. Co .• Rockaway. N.J. 
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Attenuators, Variable 
Relcom (Div. Watkins-Johnson). Palo Alto. 

Calif. 
RF Interonlcs, Bay Shore, N.Y. 
Rohde & Schwarz Sis .• Passaic. N.J. 
Shallco. Inc .. Smithfield. N.C. 
Singer Instrumentation Palo Alto Oper., 

Palo Alto, Cal. 
Special Microwave Devices Oper .. 

Waltham. Mass. 
Telonic Inds .. Inc .. Laguna BeaCh. Calil. 
Texscan Corp., Indianapolis, Ind. 
Trompeter Elctrns., Chatsworth, Cal. 
Varian Assocs .• Palo Alto. Cal. 
Watkins Johnson Co .• Palo Alto. Cal. 
Winegard Co .. Burlington. Iowa 

Attenuators, Ratio 
Beckman Instrs., Hellpot Dlv., Fullerton, 

Cal. 

Attenuators, Turret 
Kay Elemetrlcs, Pine Brook, N.J. 

Volle473 
Texscan Corp., Indianapolis, Ind. 

Voll-S14 
Wavetek, San Diego, Cal ......... Voll-S33 
Wavetek Indiana, Inc., Beech Grove, 

Ind ............................................... Vol I-S33 
Welnschel Engrg. Co., Gaithersburg, 

Md ............................................... Voll-S34 
Arra Inc., Bay Shore, N.Y. 
Edison Elctrns. Div .• Manchester. N.H. 
Engelmann Microwave. Montville. N.J. 
General Microwave Corp .. Farmingdale. 

N.Y. 
Jerrold Electronics Corp .. Philadelphia. Pa. 
Maury Microwave Corp .• Cucamonga. 

Calif. 
Microlab/FXR. Livingston. N.J. 
Narda Microwave Corp .. Plainview. N.Y. 
Norsal Industries. Inc .• BrentWOOd. N.Y. 
Premier Microwave. Port Chester. N.Y. 
R L C Elctrns., Inc., Mt. Kisco, N.Y. 
Rohde & Schwarz Sis .• Passaic. N.J. 
Shallco. Inc .• Smithfield. N.C. 
Telonic Inds .. Inc .. Laguna Beach. Calif. 

Attenuators, Variable 
Arra Inc., Bay Shore, N.Y ......... Vol2e608 
Kay Elemetrlcs, Pine Brook, N.J. 

Volle473 
Lorch Elctrns. Corp., Englewood, N.J. 

Vol2e&IS 
Re-el Circuits, Inc., Saddle Brook, N.J. 

Volle320 
Tech Labs., Inc., Palisades Pk., N.J. 

Vol 2-1140 
Vari-L Co., Inc., Denver,Colo. 

Vol :ze623-626 
Wavetek, San Diego, Cal. ........ Voll-S33 
Wavetek Indiana; Inc., Beech Grove, 

Ind ............................................... Voll-S33 
Weinschel Engrg. Co .• Gaithersburg, 

Md ............................................... Voll-S34 
AIL. Div. Cutler-Hammer. Inc .. Deer Park. 

N.Y. 
Alford Mig. Co .• Winchester. Mass. 
Allen Avionics, Mineola, N.Y. 
Allen-Bradley Co., Milwaukee, Wlsc. 
Altec Div .. Anaheim. Calif. 
American Aerospace Controls Inc •• 

Farmlngclale, N.Y. 
Anaren Microwave, Inc., Syracuse, N.Y. 
Blonder-Tongue Labs .• Inc .. Old Bridge. 

N.J. 
Carter Mfg. Corp., Hudson, Mass. 
Centralab Elctrns Dlv., Milwaukee, Wlsc 
Clarostat Mfg. Co., Inc., Dover, N.H. 
Comdel. Inc .• Beverly. Mass. 
Delta-Benco Ltd .• Rexdale. Onl.. Can. 
Duncan Elctrns., Costa Mesa, Cal. 
E & M Laboratories. Inc .. Westlake 

Village. Cal. 
Edison Elctrns. Div .• Manchester. N.H. 
Electro Impulse, Inc., Red Bank, N.J. 
Engelmann Microwave. Montville. N.J. 
Fairchild Sound Equip .. CommaCk. N.Y. 
General Microwave Corp .. Farmingdale. 

N.Y. 
General Radio Co .• Concord. Mass. 
Gotham Audio Corp .• New York. N.Y. 
GRM Corp., Medford, N.J. 
Ithaca, Inc., Ithaca, N.Y. 
Jerrold Electronics Corp .• Philadelphia. Pa. 
Lecroy Resch. Sys. Corp .• West Nyack. 

N.Y. 
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Attenuators, Variable (cant'd) 
Maury Microwave Corp., Cucamonga, 

Calif. 
Merrimac Inds., Inc .. West Caldwell, N.J. 
MicrolabfFXR, Uvingston, N.J. 
Mlcrowava Assoes., Inc., Burlington, Mass. 
Microwave Development Labs., Inc .• 

Needham Hgts., Mass. 
Microwave Filter Co., Inc., East Syracuse, 

N.Y. 
Minf.ClrcUita lab., Brooklyn, N.Y. 
Narda Microwave Corp., Plainview. N.Y. 
Norsallndustries, Inc., Brentwood, N.Y. 
Ohmlte Mfg. Co., Skokie, III. 
PRO Elctms., Inc., Westbury, N.Y. 
Premier MiCrowave. Port Chester. N.Y. 
R l C Elctrns., Inc., Mt. Kisco, N.Y. 
ROhde & Schwarz Sis .• Passaic. N.J. 
Shallco. Inc .• Smithfield. N.C. 
Sinclair Radio Labs .• Maple. Onl.. Can. 
Singer Instrumentation Palo Alto Oper •• 

Palo' Alto. Cal. 
Special Microwave Devices Oper .. 
. Waltham. Mass. 
Systron-Donner Microwave OIv., Van 

Nuys, Cal. 
Tetonic Inds .• Inc .• Laguna Beach. Calif. 
Texscan Corp~ IndianapoliS, Ind. 
TRG Prods., E. Boston. Mass. 
United Mineral & Chem. Corp., New York, 

N.Y. 
Vega Precision Labs., Vienna, Va. 
Wavellne, Inc., W. Caldwell, N.J. 
Wide Band Engrg. Co .• Phoenix. Ariz. 

Audio Equipment-See 
Amplifiers; Microphones; 
Speakers; etc. 

Autotransformers--5ee 
Transformers, 
Autotransformer 

Averagers, Signal 
Datacom, Int .• Ft. Walton Bch., Fla. 
Digital Equip. Corp., Maynard, Mass. 
Dranetz Engrg. labs •• So. Plainfield, 

N.J. 
Federal Sci. Corp .• New York. N.Y. 
Junction Modules. Inc .• Irvine. Cal. 
Intronics, Inc., Newton, Mass. 
Nicolet Instr. Corp~MadlSOn. Wlsc. 
Nuclear Data. Palatine. III. 
Princeton Applied Resch. Corp .• Prinooton. 

N.J. 
Spectral Dynamics Corp. San Diego. San 

Diego, Cal. 
Teledyne Philbrick. Dedham. Mass. 
Unhollz·Dlckle Corp •• Hamden, Conn. 

Ballasts--5ee ReSistors, 
Ballast 

Baluns--5ee Transformers, 
Matching 

Bars, Shorting 
Pomona Elctrn •• Co., Inc., Pomona, Cal. 

Vol ae71',712,727.730 
Methode Elctrns .• Inc .• Chicago. III. 

Baths, Controlled 
Temperature (Air I: Liquid) 

American Instr. Co .. Silver Spring. Md. 
Bailey Instrs .• Inc .• Saddle Brook. N.J. 
Beckman Instrs .• (AISSD). Fullerton. Cal. 
Beckman Instrs .• Cedar Grove. N.J. 
Blue M Engrg. Co., Blue Island, III. 
Brinkmann Instrs .• Inc .• Westbury. N.Y. 
Cambridge Thermionic. Cambridge. MalIS 
ClnclMati Sub-Zero Prods., Cincinnati, 

Ohio 
Cox & Co., Inc., New York, N.Y. 
Custom Sci. Instrs .• Inc .• Whippany. N.J. 
Electrical Instr. Svc .• Inc .• MI. Vernon, N.Y. 
Fisher Sci. Co .• Pittsburgh. Pa. 
Forma,Scientific. Marietta. Ohio 
Guildline Instrs .. Inc .• Larchmont. N.Y. 
Hallmark Standards. Inc .• MI. Vernon. N.Y. 
Hotpack. Corp .• Phila .• Pa. 
Julie Research Lab., New York, N.Y. 
Lab-Une Instrs .• Inc .• Melrose Park. til. 
Leeds & Northrup Corp .• No. Wales. Pa. 
Plessey Enviromentai Sys .• San Diego. 
cal. 

PrecisiOn Sci. Co., Chicago. Ill. 
Procedymo Corp .• New Brunswick. N.J. 
Rosemount Inc .• MinneapOlis. Minn. 

Standard Environmental Systems. Inc., 
Totowa. N.J. 

Statham Instrs .• Inc .. Oxnard. Cal. 
Tenney Engrg., Inc., Union. N.J. 
3M Co .• SI. Paul. Minn. 
Virns Co., Gardiner. N.Y. 
Zeva Elec. Corp .• Hanover. N.J. 

Baths, Ultrasonic-See 
I Cleaners. Ultrasonic 
. Batteries, Carbon Zinc 
Union Carbide. Consumer Prods., New 

York. N.Y •• _ .......... ~ ...................... Vol 1"919 
Acme Battery Corp .• Stamford. Conn. 
Allied Elc!rns., Chicago, IH. 
Gould. Inc .• SI. Paul. Minn. 
Ray-O-Vac Diy .• Madison. Wlsc. 
RCA Elctrns. Comps .• Harrison. N.J. 
Shigoto Inds~ ltd., N_ York, N.Y. 

BatterieS, Dry, Flashlight, 
Transistor, etc. 

General Elee. Co., Elclfn. Comps. Sis. 
Dept,Schenectady. N.y ......... VoilOSS9 

Union carbide, Consumer Prods. New 
York, N.Y ..................................... VoIt"9t9 

Acme Battery Corp .• Stamford. Conn. 
AIDed Elctrns .• Chicago, III. 
Carbone Corp .• Boonton. N.J. 
Mallory Battery. Tarrytown. N,Y. 
Power Inc., Bumsvllle, Minn. 
Ray-O-Vac Div .• Madison. Wisc. 
RCA Elctms. Comps .• Harrison. N.J. 
Shlgoto Inde., ltd., New YOrik, N.Y. 

Batteries, Gelled-Electrolyte 
Mauratron, Inc., Dallas, Tex. .... Vol 20917 
Gales Energy Prods. Inc .• Denver. Colo. 
Power-Sonic Corp .• Castro Valley. Cal. 

Batteries, Lead-Acid 
Union Carbide, Consumer Prods., New 

York, N.Y ..................................... Vol 1"919 
Gates Energy Prods. Inc .• Denver. Colo. 
Globe-Union Inc .• Milwaukee. Wlsc. 
Gould. Inc .• SI. Paul. Minn. 
Gould Inc .• Trenton. NJ 
Power Inc., Burnsville, Minn. 
Shlgoto Inds., ltd., New York. N.Y. 
Wisco Div .• Racine. Wisc. 

Batteries, Lead-Dioxide 
Gates Energy Prods. Inc .• Denver. Colo. 
Globe-Union Inc .• Milwaukee. Wise. 

Batteries, Lithium 
Honeywell. Minneapolis. Minn. 
Mallory Battery. Tarrytown. N.Y. 

Batteries, Magnesium-Air 
Union Carbide,. Consumer Prods., New 

YOrik, N.y ..................................... Vol 10919 
Marathon Battery Co .• Houston. Tex. 

Batteries, Manganese Alkaline 
Union Carbide, Consumer Prods~ New 

York, N.y ..................................... Vol 10919 
Mallory Battery. Tarrytown. N.Y. 
Power Inc., BurnSville, Mlnn. 
i=laY-O-Vac Div .• Madison. Wise. 
RCA Elctrns. Comps .• Harrison. N.J. 

Batteries, Mercury 
Union carbide, Consumer Prods., New 

York, N.Y ..................................... Vol 1"919 
Mallory Battery. Tarrytown. N.Y. 
Power Inc., BurnSVille, Minn. 
Ray·O·Vac Div .• Madison. Wise. 
RCA Elctrns. Comps .• Harrison. N.J. 

Batteries, Nickel-Alkaline 
Heliotek, Sylmar. Calif. 
Power Inc., Burnsville, Minn. 

Batteries, Nickel-Cadmium 
General Elec. Co., Elclm. tomps. Sis. 

Dept., Schenectady, N.y ..... ; ... Vol1OSS9 
Mauralron, Inc., Dallas. Tex ..... VOl 20917 
Power Inc., Burnsville, Minn ... Vol 1-781 
Union Carbide, Consumer Prods., New 

York.N.Y ..................................... Vollot19 
Edmund'Scientific Co .• Barrington. N.J. 
Gates Energy Prods. Inc., Denver. Colo. 
Gould. Inc •• Sl. Paul. Minn. 
Gulton Battery Corp .• Metuchen. N. J. 
Heliotek. Sylmar. Cant. 
Marathon Battery Co" Houston, Tex. 
Ray-O-vae Div .• Madison, Wisc. 

PRODUCT INDEX I: DIRI;CTORY 
Triac ElCtm. S~ Forest Hills, N. Y. 
'Whittaker Corp .• Los Angeles. Cal. 

Batteries, Nickel-Zinc 
Whittaker Corp .• Los Angeles. Cal. 

Batteries, Photoflash 
Gates Energy Prods. Inc .• Denver, Colo. 
Mallory Battery. Tarrytown, N.Y. 
Power Inc •• Bumsvlile, Minn. 
Ray·O·Vac DiY .• Madison. Wise. 
RCA Elctrns. Comps .. Harrison. N.J. 
Union carbide, Consumer Prods., New 

York, N.Y. 

Batteries, Sliver-Cadmium 
Power Inc., BurnsviHe, Minn. 
Whittaker Corp .• Los Angeles. Cal. 

Batteries, Silver Oxide 
Union Carbide, Consumer Prods., New 

York, N. Y ..................... _ ............. Vol 1"919 

Batteries, Sliver-Zinc 
Epic, Inc .• New York. NY. 
Gould. Inc .• SI. Paul, Minn. 
Mauratron, Inc., Dallas, Tex. 
Power inc., Burnsville, Minn. 
Ray-Q-Vac Div .• Madison. Wise. 
Union Carbide, Consumer Prods., New 

YOrik. N.Y. 
Whittaker Corp .. Los Angeles. Cal. 

Batteries, Solar-See Cells, 
P/'lotovoltaic 

Batteries, Standard Cell 
Bailey Instrs .• Inc .• Saddle Brook. N.J. 
Electrical Instr. Svc .. Inc .• Mt. Vernon. N.Y. 
Globe-Uniiln Inc .• Milwaukee. Wisc. 
Guildline Instrs .• Inc .• Larchmont, N.Y, 
Hallmark Standards. Inc., MI. Vemon. N.Y. 
Mallory Battery. Tarrytown, N.Y, 
Shlgoto Inds., ltd., New York, N.Y. 
Union Carbide, Consumer Prods., New 

York, N.Y_ 

Batteries, Storage 
General Elec. Co., Elctm. Cemps. Sis_ 

Dept., Schenectady, N. Y .. _ ... VoI1ee89 
Gates Energy Prods. Inc .• Denver. Colo. 
Globe·Union Inc .• Milwaukee. Wise. 
Gould Inc .• Trenton. NJ 
Heliotek. Sylmar. Calif. 
Marathon Battery Co .• Houston. Tex. 
Power lhe., Burnsville. Minn •. 
Shlgoto Inds., lId~ New York, N.Y. 
Union carbide, Consumer Prods., New 

York, N.Y. 
Wisco Div .• Racine. Wise. 

Batteries, Transistor-See 
Batteries, Dry, Flashlight, 
Transistor, etc. 

Batteries, Water Activated 
Carbone Corp .• Boonton. N.J. 
Globe-Union Inc .• Milwaukee, Wise. 
Wisco Div .• Racine. Wise. 

Battetles, Zinc-Air 
Ray-O-Vac DiY .• Madison. Wisc. 

Battery Chargers--5ee 
Chargers, Battery 

Battery Clips--5ee Clips, 
Battery 

Battery Eliminators--5ee 
Eliminators, Battery 

Battery Holders-:-5ee 
Retainers, Battery 

Battery Plugs--5ee 
Connectors, Battery 

Battery Retalners--5ee 
Retainers, BatteI)' 

Battery Testers--5ee Testers, 
Battery 

-Beads Shielding •• See 
Shielding Beads, Ferrite 

Bearing. 
Northfield PreciSion Inalr. Corp., IIIIaIId 

Pk., N.Y ..... __ ... _ ...... _ .. __ •• _ Vol 2"958 

American Bearing Div .• Indianapolis. Ind. 
Anchor Alloys. Inc., Brooklyn. N.Y. . 
Barden Corp .• Danbury, Conn. 
Bearing Inspection. Santa FE! Springs, CSI. 
Bendix. UtICa. N.Y. 
Bird. Richard H. & Co .• Inc., Waltham •. 

Mass. 
Bunting. Brass & Bronze Co .• TOledo. Ohio 
Cadilac Plastics & Cherns., Detroit, Mipl. 
Carea Elctrns .. Menlo Park. Calif. 
Graphite Metallizing Corp., Yonke,., 

N.Y. 
Jan Hardware Mfg. Co., Inc .• Long Island 

CitY. N.Y. 
Kwikset Powdered Metal Prods., Anaheim. 

Cal. 
landis" Gyr, Inc., Elmsford, N.Y. 
Millen, James Mfg" Malden, M8 ... 
MPB Corp .• Keene. N.H. 
New Hampshire Ball Bearings, Inc .• 

Peterborough. N.H. 
Ohio Carbon Co .• Cleveland. Ohio 
PIC Design Division. Ridgefl9ld .. Conn. 
Plastiglide Mfg. Corp .• Santa Monica, Cal. 
Rawey Bearing Corp., Monsey. N.Y. 
Rogers Corp .• Rogers. Conn. 
~to Inds., lid., New York, N.Y. 
SniI1h, Herman H .. Inc., BkIyn~ N.Y. 
Sterling Instr .• New Hyde Pk., NY 
Stock Drive Prods., New Hyde Pk., N.Y. 
Synthane Taylor Corp., Valley Forge. Pa. 
Union Carbide, Carbon Prods. DIv., New 

Yorik.N.Y. 

Bearings I: Assemblies, Jewel 
Bird. Richard H. & Co .• Inc .• Waltham. 

Mass. 
Dlalight Corp., Brooklyn, N.Y. 
Keller. Hugo P .• Inc., New York. N.Y. 
New Hampshire Ball Bearings. Inc .• 

Peterborough. N.H. 
Pure Carbon Co .• Inc., SI. Marys, Pa. 

Bellows Coupling 
Edwards High Vacuum. Grand Island. N.Y. 
Servometer Corp., Clifton, N.J .. 

Bells, Buzzers, Gongs, Sirens 
I: Aural Wamlng Devices 

Omega Electric, ChicagO. ilL .. Vol 4 .... • 
Potter & Brumfield, Princeton, Ind. 

Vol 2"855 
Projects Unlimited, Inc~ Dayton, Ohio 

Vol 2"365 
Atlas Sound Div .• Parsippahy, N.J. 
Deltrol Controls. Milwaukee, Wisc. 
Endicott Coil Co., Binghamton. N.Y. 
General Elec. Company, Providance. R.I. 
Henschel Corp., AmesburY. Mass. 
Kidde. Walter & Co .• Belleville, N.J. 
Leviton Mfg. Co .• Inc .• Brooklyn. N.Y. 
Une Electric Co. Unit Esterline Corp .• 

Parsippany. N.J. 
Mallory Capacitor Co .• Indpls., Ind. 
Mallory Timers, Indpls .• Ind. 
Mobil Elctrns .• Inc •• Anderson. Ind. 
Shlgoto Inds., ltd .. New York, N.Y. 
Wheelock Signals. Long Branch, N.J. 

Belts, Dial Drlve-5ee Cords & 
Cable, Dial Drive 

Benches, Consoles, Stools, 
Tables (Lab I:Shop)-Alao 
See cabinets I: 
Accessorlea, Metal 

Formica Metal Prods. Co., Inc., 
Medford. Ma88 ........ _ .. __ ....... Vol 3'1317 

Alden Sys. Co .• Inc .• Westboro. Mass. 
Arnco Engrg. Co., Chicago. III. 
Baker Co .. Inc .• Sanford. Me. 
Bay Prods., Phila .• Pa. 
Clean Room Prods .• Farmingdale, N.Y. 
Craig Sys. Corp .• Lawrence. Mass. 
Equlpto, Aurora, IH. 
Fisher Sci. Co .• Pittsburgh. Pa. 
Ge ElectronICs, ~ockford, III. 
Hammond Mfg. Co. (U.S.llne .• Buffalo. 

N.Y. 
Kewaunee Sclan. Equipment Corp .. 

Adrian, Mich. 
lab-line 1nStrs., Inc., Melrote Park. III. 
Lyon Malal Prod .• Inc., Aurora, Ill. 
Mann,. Henry Inc .• Feasterville. Pa. 

22 Mfrs. In Bold face with page numbers describe this product In the White pages. 



PRODUCT INDEX & DIRECTORY 
Matrix Engineering Corp., Gardena, Calif. 
Mid·WestMetal Prods., Inc., Kansas City, 

Kans. 
Optima Enclosures, Tucker, Ga, 
Stackbin Corp .. Pawtucket. R.1. 
Zero Mfg, Co" Burbank, Cal. 

Bends & Twists, Microwave 
Amphenol RF Dlv" Danbury, Conn, 

Vol 30641 
Amphenol Sales Dlv., Bunker Ramo 

Corp" Broadview, III, .............. Vol 30641 
Aircom, Inc., Union, N.H. 
Americon Microwave Inds., Inc., Waltham, 

Mass. 
Arra Inc., Bay Shore, N.Y. 
Co·Operative Inds .• lnc., Chester, N.J. 
Maury Microwave Corp., Cucamonga, 

Calif. 
Microlab/FXR, Livingston, N.J. 
Microwave Assocs., Inc .• Burlington. Mass. 
Microwave Development Labs., Inc., 

Needham Hgts., Mass. 
Narda Microwave Corp., Plainview, N.Y. 
Premier Microwave, Port Chester, N.Y. 
Rank Precision Inds., Des Plaines, III. 
RF Systems, Inc., Cohasset. Mass. 
Systron-Donner Microwave DiY., Van 

Nuys, Cal. 
TRG Prods., E Boston, Mass. 
Wayellne, Inc., W. Caldwell, N.J. 

Bezels, Shielded & 
Unshielded 

NOBEX DiY., Burlingame, Cal. 
Vol 2e504,505 

Abacus Elctrns. Corp., Dobbs Ferry, N.Y. 
Allied Systems Corp" Greensboro, N.C. 
Cal-Metex Corp., Inglewood, Cal. 
Dixson Inc., Meter Div., Grand Junction, 

Colo. 
Drake Mfg., Harwood Hgts., III. 
Dura Plastics N.Y., Inc., Westport, Conn. 
Ind'i Elctrn. Engrs., Van Nuys, Cal. 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y. 
Metex Corp" Edison, N.J. 
Millen, James Mfg., Malden, Mass. 
National Elctrns., Geneva, III. 
Pinlites, Fairfield, N.J. 
South Shore Metal Prods., Inc., 

Farmingdale, N.Y. 
Staver Co., Inc., Bay Shore, N.Y. 

Bi-Metals, Thermostatic 
Inter-Tech. Grp., Inc., 

Irylngton-on·Hudson, N.y ..... Vol 3-1018 
Bram Metaliurgical·Chem. Co., Phila., Pa. 
GTE Sylvania, Inc., Detroit, Mich. 
Texas Instruments, Attleboro, Mass. 
United Mineral & Cham. Corp., New York, 

N.Y. 

Binary Scalers-See Scalers, 
Binary 

Binding Posts-See Posts, 
Binding 

Blowers & Fans & 
Accessories 

Amphanol Cadre DiY., Endicott, N.Y. 
Vol3el040-1043 

Bud Radio, Willoughby, Ohio .. Vo13e313 
Eastern Air Deylces, Inc., Doyer, N.H. 

Vol :ze641 
Howard Inds., Milford, III ......... Vol 4e.142' 
IMC Magnetics Corp., Westbury, N.Y. 

Vol3el046 
IMC Magnetics Corp., Rochester, N.H. 

Vol3el047 
McLean Engrg. Labs., Princeton Jctn., 

N.J. ; ................................. Vol 3el048, 1049 
Pamotor, Inc" Burlingame, Cal. 

Vol3el050,1051 
Premier Metal Prods. Co., Bronx, N.Y. 

Vo13e332 
Rotron, Inc., Woodstock, N.Y. 

Vol3el057-1068 
Stantron, No. Hollywood, Cal. Vol 3-338 
Torln Corp., Torrington, Conn. 

Vol 3-1052-1055 
Agnew·Higgins, Inc., Garden Grove, Calif. 
Alpha Components Corp., EI Segundo, 

Cal. 
Amco Engrg. Co., Chicago, 111. 
Ametek/Lamb Elec., Kent, Ohio 

Amphenol Sales Diy., Bunker Ramo 
Corp., Broadylew, III. 

Amphenol Sales Div., Component Mktg. 
Svc., Broadview, III. 

Ashland Elec. Prods., L.I.C., N.Y. 
Barber-Colman Co., Motor DiY., 

Rockford, III. 
Cabtron Sys., Inc., Northbrook, III. 
Chemical Etching Equip. & Supply, 

Alexandria, Va. 
Clements Mfg. Co., Chicago, III. 
Eastern Industries, Hamden, Conn. 
Electronic Enclosures, Los Angeles, 

Cal. 
Equlpto Enclosure Sys., Aurora, III. 
Hammond Mfg. Co. (U.S.) Inc., Buffalo, 

N.Y. 
Humphrey, Inc., San Diego,Calif. 
IMC Magnetics Corp., Maywood, Cal. 
Kewaunee Scien. Equipment Corp., 

Adrian, Mich. 
Labconco Corp., Kansas City, Mo. 
Molon Motors & Coil, Rolling Meadows, III. 
Norelcom Inds., Inc., Farmingdale, N.Y. 
Optima Enclosures, Tucker, Ga. 
Ripley Co., Inc., Middletown, Conn. 
Rotating Comps., Huntington, N.Y. 
Telectro Sys. Corp., Corona, N.Y. 
Titchener, EH. & Co., Binghamton, NY. 
TRW/Globe Motors, Dayton, Ohio 
Vent-Rak, Indianapolis, Ind. 
Zero Mfg. Co., Burbank, Cal. 

Blueprint Machines 
Dietzgen Corp., Chicago, III. 
Keuffel & Esser Co., Morristown, N.J. 
Teledyne Rotolite, Stirling, N.J. 

Boards, Plotting 
K. c. C. Shokal Ltd., Nada·ku, Kobe 657, 

Japan .......................................... Vol2e512 
Accurate Elctrns. Corp., Elyria, Ohio 
Arvin Sys., Inc., Dayton, Ohio 
Data Technology Inc., Watertown, Mass. 
Dura Plastics N.Y., Inc., Westport, Conn. 
Mechanical Engraving Co., Inc., Bronx, 

N.Y. 
Mid·West Metal Prods., Inc., Kansas City, 

Kans. 
National Tel-Tronlcs, Meadville, Pa. 
Universal Drafting Mach., Bedford Hgts., 

Ohio 
Varian Data Machines, Palo Alto, Cal. 
Xynetics, Inc., Canoga Pk., Cal. 

Boards, Plug-In 
InfO-Lite Corp., Corona, N.Y ..... Vol2e510 
Scanbe Mfg. Corp., EI Monte, Cal. 

Vo13-n2 
Smith, Herman H., Inc., Bklyn., N.Y. 

Vol3e809 
Texas Instruments, Attleboro, Mass. 

Vo13e925 
Vero Electronics, Inc., Hauppauge, N.Y, 

Vo13e340 
Virginia Panel Corp., Waynesboro, Va. 

VoI3e972 
Accurate Elctrns. Corp., Elyria, Ohio 
ADC Prods., Minneapolis, Mlnn, 
Amphenol Ind'l, DiY., Chicago, III. 
A P Products, Inc., Painesville, Ohio 
Augat Inc., AttlebOro, Mass. 
Cambridge Thermionic, Cambridge, Mass 
Cinch-Graphlk, Oper. of TRW Elctm. 

Comps., City of Industry, Cal. 
Digital Equip. Corp., Maynard, Mass. 
Digilron Corp., Norristown, Pa. 
Douglas ElectroniCS, Inc., San Leandro, 

Cal. 
Electrol Co., Inc., York, Pa. 
Elctrn. Engrg. Co. Cal., Santa Ana, Cal. 
Elctrn. Molding Corp., Woonsocket, R.I. 
Elgin Elctrns. Inc., Waterford, Pa. 
IFE Div., E Providence, R. I. 
Keystone Elctrns. Corp., New York, N.Y. 
LVC Inds. Inc., Flushing, N.Y. 
Mac Panel Co., High Pl., N.C, 
Mann, David W. Co., Burlington, Mass. 
Methode Elctrns., Inc., Chicago, III. 
Mid·West Metal Prods., Inc., Kansas City, 

Kans. 
Mupac Corp., Brockton, Mass. 
National Tel-Tronics, Meadyllle, Pa. 
NES, Inc., Itasca, III. 
Radio Resch. Co., Rockaway, N.J. 
Signal AnalysiS Oper., Hauppauge, N.Y. 
Singer Co., Little Falls, N.J. 
Systems Instrs. Resch., Inc., Atlanta, Ga. 

Bolometers, Microwave 
Triad·Utrad Div., Huntington, Ind. 
Vector Elctrn, Co., Inc., Sylmar, Cal. 
Wyle Computer Prods., Inc., EI Segundo, 

Calif. 
Xerox Data Sys., EI Segundo, Cal 

Boards, Printed Circuit-See 
Printed Circuit Board & Circuit 
Boards, Stamped 

Boards, Printed Wiring, 
Universal 

Clnch·Graphlk, Oper. of TRW Elctrn. 
Comps., City of Industry, Cal. 

Vo12e325 
Elctrn. Molding Corp., Woonsocket, R.I. 

Vo13e&66 
Robinson-Nugent, New Albany, Ind. 

Vol 4-376·380' 
Scanbe Mfg. Corp., EI Monte, Cal. 

Vo13-n2 
Texas Instruments, Attleboro, Mass. 

Vol 3-925 
Amphenol Cadre DiY., Endicott, N.Y. 
A P Products, Inc., Painesville, Ohio 
Augat Inc., Attleboro, Mass. 
Chemical Etching Equip. & Supply, 

Alexandria, Va. 
Christiansen Radio Inc., Laguna Beach, 

Cal. 
De Soto Elec. Prods., De Soto, Mo. 
Digilron Corp., Norristown, Pa. 
Douglas Electronics, Inc., San Leandro, 

Cal. 
EI Instruments, Derby, Conn. 
Electrol Co., Inc., York, Pa. 
GC ElectroniCS, Rockford, III. 
IFE Div., E Providence, R. I. 
Methode Elctrns., Inc., Chicago, III. 
Mid-West Metal Prods., Inc., Kansas City, 

Kans. 
Mupac Corp., Brockton, Mass. 
NES, Inc., Itasca, III. 
Rogers Corp., Rogers, Conn. 
Scientific Measurements, Wilmette, III. 
Stanford Applied Engrg., Santa Clara, 

Cal. 
3M Co., SI. Paul, Minn. 
Vector Elctrn. Co., Inc., Sylmar, Cal. 
Vega Precision Labs., Vienna, Va. 
Vero ElectroniCS, Inc., Hauppauge, N.Y. 
Wyle Computer Prods., Inc., EI Segundo, 

Calif. 

Boards, Programming 
Allied Systems Corp., Greensboro, N.C. 

Vol 3°553 
Info-Lite Corp., Corona, N.y ..... Vol2e510 
Interswitch, Burlingame, Cal. Vol2el0n 
LVC Inds. Inc., Flushing; N.Y. Vol 2-1046 
Mac Panel Co., High Pt., N.C ... Vol 3-701 
Sealectro Corp., Mamaroneck, N.Y. 

Vol2e1133 
Vector Elctrn. Co., Inc., Sylmar, Cal. 

Vol3eB58 
Virginia Panel Corp., Waynesboro, Va. 

Vol3eB72 
Accurate Elctrns. Corp., Elyria, Ohio 
Amp Inc., Harrisburg, Pa. 
EI Instruments, Derby, Conn. 
Electrol Co., Inc., York, Pa. 
Elctrn. Molding Corp" Woonsocket, R.I. 
IFE Div., E. Providence, R. I. 
K. C. C. Shokai Ltd., Nada-ku, Kobe 657, 

Japan 
Methode Elctrns., Inc., Chicago, III. 
NES, Inc., Itasca, III. 
Norsal Industries, Inc., Brentwood, N.Y. 
Program Data Co., Carson, Cal. 
SRC Diy., Newport Bch., Cal. 
Stanford Applied Engrg., Santa Clara, 

Cal. 
Systems Instrs. Resch., Inc., Atlanta, Ga. 
Trompeter Elctrns., Chatsworth, Cal. 
Zehntel, Inc .. Concord, Cal. 

Boats & Crucibles 
Aremco Prods., Inc., Briarcliff Manor, N.Y. 
Basic Ceramics' inc., Hawthorne, N,J. 
Bram Metaliurgical·Chem. Co., Phila., Pa. 
Computer Diode, Fair Lawn, N,J. 
Corning Glass Works, Television Prods. 

Div., Corning, N.Y. 
Fansteel Inc., N Chicago, III. 
General Elec. Co., Lamp Parts & Equip. 

Sales Oper., Cleveland, Ohio 
GTE Sylvania, Inc" Towanda, Pa. 
GTE Sylvania Inc., Danvers, Mass. 

Honeywell, Minneapolis, Minn. 
Materials Resch. Corp" Orangeburg, N.Y. 
National Beryllia Corp., Haskell, N.J. 
Ohio Carbon Co" Cleveland, Ohio 
Philips Elmet Corp., Lewiston, Me. 
Pure Carbon Co., Inc., SI. Marys, Pa. 
Quartzite Processing, Inc., Malden, Mass. 
Stackpole Carbon Co., Carbon Div., SI. 

Marys, Pa. 
Textool Prods., Inc., Irving, Tex. 
Thermal Amer. Fused Quartz, Montville, 

N.J. 
Zircoa Div, Corhart Refractories Co., 

Solon, Ohio 

Bobbins, Winding, Coil & 
Transformer-Also See Coil 
Forms 

ITT Thermotech, Hopkins, Minn. 
Vol3el014,1015 

American Laya Corp., Chattanooga, 
Tenn. 

Automation Services Div., Windsor, N. Y. 
Basic Ceramics Inc" Hawthorne, N.J. 
Berg ElectroniCS, New Cumberland, Pa. 
Cincinnati Dev, & Mfg. Co., CinCinnati, 

Ohio 
Coil Winders Diy. Caddell·Burns, 

Mineola, N. Y. 
Cortec, Newport Beach, Cal. 
Cosmo Plastics Co., Cleveland, Ohio 
Dale Elctrns., Inc., Yankton, S.D. 
Electrical Plastics Corp" Long Branch, 

N.J. 
Elctrn. Assocs., W. Long Branch, N.J. 
Endicott Coil Co., Binghamton, N.Y. 
Genisco Tech. Corp., Genistron Div., 

Compton, Cal. 
Grayhill Moldtronics, Inc., Downers Grove, 

III. 
Gries Reproducer Co .. New Rochelle, N.Y. 
Harbison Ind'l. Prods., Inc., Levittown, Pa. 
Keystone Elctrns. Corp., New York, N.Y. 
Krystinel Corp., Port Chester, N. Y. 
Magnetic Metals Co" Camden, N,J. 
Mark Specialties, Costa Mesa, Cal. 
Norelcom Inds., Inc., Famiingdale, N.Y. 
Possis Corp" Minneapolis, Minn. 
Precision Paper Tube Co., Wheeling, III. 
Pyroferric . N. Y., Inc., Bronx, N.Y. 
Resdel Corp., Rio Grande, N.J. 
Rostone Corp., Lafayette, Ind. 
Sag Harbor Inds., Inc" Sag Harbor, N.Y. 
Shlgoto Inds., Ltd., New York, N.Y. 
Spec Plastics Inc., No. Hollywood, Cal. 
Stevens Prods., Inc., E. Orange, N.J. 
Synthane Taylor Corp., Valley Forge, Pa, 
3M Co., SI. Paul, Minn, 
Tohoku Metallnds., Ltd., Tokyo, Japan 
Westinghouse Elec., W. Mifflin, Pa, 
Zaring Inds., Inc., Westfield, Ind. 

Bolometers, Infrared 
Advanced Kinetics, Costa Mesa, Calif. 
Barnes Engrg. Co., Stamford, Conn. 
Mikron Instr. Co., Ridgewood, N.J. 
Milletron, Inc., Pittsburgh, Pa. 
Molectron Corp., Sunnyvale, Cal. 
Omega Engrg., Inc., Stamford, Conn. 
Raytek, Inc" Mountain View, Cal. 
Victory Engrg, Corp., Springfield, N.J. 
Yellow Springs Instr. Co., Inc., Yellow 

Springs, Ohio 

Bolometers, Microwave' 
General Microwave Corp., Farmingdale, 

N.Y. 
Maury Microwave Corp., Cucamonga, 

Calif. 
Microlab/FXR, Livingston, N.J. 
MSI Electronics, Inc., Woodside, N.Y. 
Narda Microwave Corp., Plainview, N.Y. 
OMNI Spectra, Farmington, Mich. 
PRO Elctrns., Inc., Westbury, N.Y. 
TRG Prods., E Boston, Mass. 
Weinschel Engrg. Co., Gaithersburg, 

Md. 

Bolts-See Fasteners 

Bonding Jumpers-See 
Jumpers, Bonding 

Books-See Technical Books 

Boxes, Decade-8ee Decade 
Boxes 
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Boxes, Glove 
Boxes, Glove 
Kewaunee Seien. Equipment Corp .• 

Adrian. Mich. 
Labconco Corp .• Kansas City. Mo. 

Boxes, Junction, Outlets & 
Waif Plates 

Trimm, Inc.,Ubertyvllle, III ....... VOIle318 
Wlremold Co., W. Hartford, Conn. 

Vol 3'1976,977 
Adalet Mfg .• Cleveland. Ohio 
Bogen Div .• Paramus, N.J. 
Bud RadiO, Willoughby, Ohio 
Cole-Parmer Instr. Co., Chicago. III. 
Dura Plastics N.Y .• Inc .• Westport. Conn. 
General Elec. Company. PrOvidence, R.I. 
Hammond Mfg. Co. (U.S.) Inc .• Buffalo. 

N.Y. 
Hoffman Engrg. Co., Anoka. Minn. 
Leviton Mfg. Co., Inc .• Brooklyn, N.Y. 
LMB Haeger. Inc .• Los Angeles. Calif. 
Micrite Metal Mfg., Inc., Canoga Park, 

caL 
Square 0 Co., Park Ridge, ilL 
Thomas & Betts Co .• Elizabeth; N.J. 
Viking Inds .• Inc .• Chatsworth. Calif. 
Wadsworth Elec. Mfg. Co .• Inc .• Covington. 

Ky. 
Zero Mfg. Co., Burbank, Cal. 

Boxes, Metal & Plastic-See 
Cabinets; Cans; Cases; 
Containers 

Boxc;s, Plug-In-See Plug-In 
Module Enclosures 

Boxes, Power Outlet-See 
Boxes, Junction, Outlet & 
WaH Plates 

Boxes, Shipping (Reusable)-
See Transit Cases 

Brackets, Antenna-8ee 
Mounts, Antenna 

Braid, Cable· Also see Wire 
Shielding 

Alpha Wire Corp., Elizabeth, N.J. 
Vol~1332 

Dearborn Wire & Cable Co., Rosemont, 
111 ............................... __ ••••••••••• _ Vol ~138G 

Manhattan Elec. Cable Corp., Brooklyn, 
N.Y ........................................... Vol ~1311 

Amphenol Sams Div .• Chatsworth. Cal. 
Automation Services Div .• Windsor. N. Y. 
Belden Corp. Elclrn. Div .• Richmond, Ind. 
BlrnbaCh Co .• Inc .• Freeport. N.Y. 
Cal-Metex Corp., Inglewood, Cal. 
Co-Operative Inds .• Inc .• Chester. N.J. 
Columbia Eletrn. Cablea, New Bedford, 

Mass. 
Dabum Eletms. & cable Corp., Bronx, 

N.Y. 
Estes Engrg. Co .• Gardena. Calif. 
Gore. W.L. & AsSocs .• Inc .• Newark. Del. 
Hudson Wire Co. Ossining. iii Y 
Kates Scientific Instrs .• Inc .• Watertown'. 

Mass. 
Lynn Elctrns. Corp .• Feasterville. Pa. 
Metal Bellows Corp .• Sharon. MIllS. 
Metex Corp., Edison, N.J. 
Natvar Corp .• Rahway. N.J. 
New-Tronics Carp .• Brookpark. Ohio 
Norelcom Inds .• Inc .• Farmingdale. N.Y. 
Pace Wire & Cable Corp .• Oceanside. 

N.Y. 
Prestolite Wire Div .• Eltra Co .• Port Huron. 

Mich. 
Standard Wire & cable, Loa Angelea, 

Cal, 
Tensolite. Tarrytown. N.Y. 
TRW/HOlyoke Wire & cable, HOlyOke, 

Maas. 
Victor Wire & Cable, L.A., Cal 
WhHmor Wire & Cable, No. Hollywood, 

Cal. 
Wireflex Inc .• CalurTlel City. III. 
Zippertubing Co .• Los Angeles. Calif. 

0eneraI-EIec1r0 MechanIcsf, ~ 
N.Y ............................ _ ... __ • VOl 20645 

Altair Resch. & Mfg. Co., Ontario, Calif. 
American Elctms .• Inc .• Fullerton. Cat. 
Bendix. Elmira. N.Y. 
80wmar Inslr. Corp., Fl Wayne, Ind. 
Bowmar/TIC.lnc .• Newbury Park. Calif. 
Coil Co. of Arner .. Northvakl, N.J. 
Cutler-Hammer, Milwaukee. Wise. 
Dial Prods. Co .. Beyonne, N.J. 
General TIme Corp., Thomaston, Conn. 
Lear Siegler. Inc., Santa Monica. Calif. 
McDonnell Douglas Electronics Co •• SI. 

Charles. Mo. 
Meltronics Inc .• Leads. Ala. 
MPC Prods. Corp .• Chicago. RI. 
Northern Precision Labs., Inc .• Fairfield. 

N.J. . 
Orbit InStr. Corp .• Syosset. N.Y. 
Perfect Gear & Inslr. Corp .• Northridge. 

CalW. 
PIC Design DiviSion, Ridgefield .. Conn. 
Square D Co., Park RIdge, In. 
Sterling Instr., New Hyde Pk .• NY 
Vibrac Corp .• Chelmsford. Mass. 
Warner Elec. Brake & Clutch Co .• BelOit. 

Wisc. 

I Brakes, Mechanical 
Delevan DIY. American PrecIsIon Ind., 

E. Aurora, N.Y .............. _ .......... VOl 2'638 
Delevan Dlv., CoD Prods., E.. Aurora, 

N. Y_ ................................. __ ....... V0l2"ll38 
General-Electro Mechanical, Buffalo, 

N.Y. _ ... _ .. ; .......................... _ .. _ VOl M45 
Bowmar Inslr. Corp., Fl Wayne, Ind. 
Cutler-Hammer, Milwaukee, Wise. 
Machine Components Corp .• Plainview, 

N.Y. 
Meltronics Inc .• Leeds. Ala 
Sterling Instr., New Hyde Pk., NY 
Stock Drive Prods .• New Hyde Pk:. N.Y. 

Brazing Flux-See Flux, 
Brazing & Soldering 

Bread Boards & Bread Board 
Klts-See Kits, 
Breadboarding 

Breakdown Testers-See 
Testers, Insulation 
Breakdown 

Bridges, Admittance 
Boonton Elcll'IIII., Parsippany, N.J. 

V0I1~ 
Freed Transformer Co., Bldyn., N.Y. 

VOl 1"445 
Dranetz Engrg. Labs., So. Plainfield, 

N.J. 
General Radio Co .• Concord. Mass. 
Rohde & Schwarz Sis .• Passaic. N.J. 
Wiltron Co .. Palo Alto. Calif. 

Bridges, Antenna-See 
Bridges, R·F 

Bridges, Audio 
Allee Div .• Anaheim, Calif. 
Dranetil Engrg. lAbs., So. Plainfield, 

N.J. 
Electro ScL In~ Portland, Ora. 
General Rad'IO Co., Concord. Mass. 
Marconi Inatra., Englewood, N.J. 
Rohde & Schwarz SIs .• Paasaic. N.J. 
Willron Co .• Palo Alto. CaIW. 

Bridges, Bolometer 
General Microwave Corp .• Farmingdale. 

N.Y. 
Narda Microwave Corp .• Plainview. N.Y. 
PRO Elctrns .• Inc .• Westbury. NY. 
Welnachel Engrg. Co., GaHhersburg, 

Md. 
Weston Instrumants, Inc .• Newark. N.J. 

Brakes, MagnetiC 
Delevan Dlv. American Precision Ind., Bridges, Calorimeter 

E. Aurora, N.Y. _ ... _ ........... VOl 2"638 Electro Impulse, Inc., Red Bank, N.d. 
Delevan Dlv., ColI Prods., E. Aurora, General Microwave Corp .• Fal'l'llingdale, 

N.Y .... _ .................. _ ............. VOI2'638 N.Y. 
DynamiC Inatr. Corp~ Plainview, N. Y. Hy-Cal Engrg .• Santa Fa Springs. Cal. 

Vol 2"639 I PRO Elcims .• Inc .• Westbury. N.Y. 

PRODUCT INDEX & DIRECTORY 

Bridges, . Capacitance 
Boonton ElCtma., Pars/ppliny, N.J. 

V0l1e.402,403 
Brown EIectro-Meaa. Corp., Kirkland, 

Wash. ..... M_ ..... _ .. _ .......... _ .. Voll-a98 
Freed Traneformer Co., Bklyn~ N.Y. 

, VOIt'445 
London Co., Cleveland, Ohio .. VOl 1"478 
B & K Instrs .• Inc .• Cleveland. OhiO 
Bendix Corp., Davenport. Iowa 
81dd1e, James G., Plymouth Meeting, 

Pa. 
Boonton Electronics Corp .• Parsippany. 

N.J. 
Clippard Instr., Inc., Cincinnati. Ohio 
Davidson Elclrn. Dev. Co .. Erie. Pa. 
Dranetz Engrg. lAbs., So. Plainfield, 

N.J. 
Electro ScI. Inds., Porttand, Ore. 
Epic. Inc., New York. N.Y. 
Freudenberg. B .• Inc., New York. N.Y. 
General Radio Co .• Concord. Mass. 
General Rand Corp., Edison, N.J. 
Guildline Instrs .• lric .• Larchmont. N.Y. 
Heath Co .• Benton Harbor. Mich. 
Hickok Elect !nair., Cleveland, OhIo 
Ind'i. ContrOl Co~ Farmingdale, N.Y. 
Ind'l. Teat Equlp~ Clifton, NJ 
Marconllnll~ Englewood, N.d. 
Micro Instr. Co .• Hawthorne. Cal. 
Rohde & Schwarz Sis .• Passaic. N.J. 
SCS Corporatlon-Mlcrollystems, Ft. 

lAuderdale, FIa. 
SImpson Elec. Co., Chicago, 10. 
Sprague Elec. Co" No. Adams, Mass. 
Teradyne. Inc .• Boston, Mass. 
Wiltron Co .• Palo Alto, Calff. 

Bridges, Deviation 
Shallcrosa, Selma, N.C ....... _. V0I1<t501 
B & K Instrs .• Inc., Cleveland, OhiO 
Backman lnstrs .• Cedar Grove. N.J. 
Cole Instrument Corp., Costa Mesa. Cal. 
Davidson Elctrn. Dev. Co .• Erie. Pa. 
Dranetz Engrg. Labs., So. Plainfield, 

N.J. 
Electro Sol Inds.. Portland, Ore. 
General Radio Co .• Concord, Mass. 
General Resistance. Inc .• MI. Vernon. N.Y. 
Julie Research IAb~ New York, N.Y. 
Rohde & Schwarz Sis., Passaic. N.J. 
Slaugllter Co., Ard_, Okla. 
Teradyne, Inc., Boston. Mass. 

Bridges, Impedance 
Brown Electro-Meaa. Corp., Kirkland, 

Wash. ................. __ .. ___ .. _. VoI1e398 
Freed Tranaformer Co., 8k1yn., N.Y. 

Vol 1'445 
Geniaoo TechnOlogy Corp., Eldema 

DIY., Compton, CaL .. __ ........ VOl N95 
Marconllnatrs., Englewood, N.J. 

Vo11e485 
Texscan Corp., Indianapolis, Ind. 

V0I1-S14 
Alford Mfg. Co .• Winchester. Mass. 
B & K Instrs .• Inc., CleVeland, Ohio 
soonton Elctms., Parsippany, N.J. 
Bristol Div. Waterbury, Conn 
Davidson Elctrn. Dev. Co .• Erie, Pa. 
Oranetz Engrg. Labs., So. Plliinfleld, 

N.J. 
Dy1ronIca C~ COlumbus, Ohio 
Electro ScI. Inda., Pori/and, Ore. 
General Microwave Corp .• Farmingdale. 

N.Y. 
General Radio Co .• Concord. Mass. 
General Rand Corp .• Edison. N.J. 
Heath Co., Benton Harbor, Mich. 
Ind'i. Test EqoIp., Clifton, NJ 
Jerrold Electronics Corp., Philadelphia. Pa. 
LaedlI & Northrup Corp .• No. Wales, Pa. 
LOndon Co., Cleveland, OhIo 
MUIen, James Mfg~ Malden, Mass. 
PRO Elctrns .• lnc., Westbury. N.Y. 
Radiation DeVices Co., Baltimore. Md. 
RFL Inds., Comms. Div .• Boonton. N.J. 
Rohde & Schwarz SIs., Paasaic. N.J. 
Sennhelser El¢n. Corp., New York, NY 
Teionic Inds .• Inc., Laguna Beach. calif. 
Wide Band Engrg. Co., Phoenix. ArIz. 
WRlron Co,. Palo Alto. Calif. 

BrIdges, Inductance 
Boonton Elctrna., ParsIppany, N.J. 

V0I1e.405 
Brown Electro-Meil •• Corp., Kirkland, 

Waah. ....................... _ ............... VOl 10398 
Freed Transformer Co., Bklyn., N.Y. 

Vol 1'445 
London Co., Cleveland, OhIo .. Vol 10478 
B & K Inslrs., Inc .• Cleveland. OhiO' 
IJicldle. Jemaa G~ Plymouth Meeting, 

Pa. 
Davidson Elclrn. Dev. Co .• Erie. Pa. 
Dranetz Engrg. lAbs., So. Plainfield, 

N.J. 
Electro ScI. Inda.,' Portland, Ore. 
General Radio Co .• Concord. Mass. 
Ind'i. Test Equlp~ Clifton, NJ 
Marconi Inatra., Englewood, N.J. 
Rohde & Schwarz Sis .• Passaic. N.J. 
Simpaon Elec. Co~ Chicago, III. 

Bridges, Kelvin 
BIQdIe, James G., Plymouth Meeting, 

Pa ........ _ ......... _ .......................... VoI1-a99 
Boonton Elctma., Parsippany, N.J. 

Volt·406 
Shallcross, Selma, N.C ............. Vol 1.501 
Boonton Electronics Corp .. Parsippany. 

N.J. 
Davidson Elctrn. Dey. Co ... Erie. Pa. 
Electro Sci. Inds., Portland, Ore. 
Epic, Inc .• New York. NY. 
Freudenberg. B., Inc .• New York. N.Y. 
General Radio Co .• Concord. Mass. 
General Rand Corp .• EdiSon. N.J. 
Guildline Instrs .• Inc .• Larchmont, N.Y. 
Hallmark Standards. Inc .• Mt. Vernon. NY. 
Leeds & Northrup Corp .• No. Wales. Pa. 
Micro InSIr. Co., Hawthorne. Cal. 
Penn Airborne Prods., Southampton. Pa. 
Teradyne. Inc .• Boston. Mass. 
Vlshay Reslator Prod. Dlv., Malvern; Pa. 

Bridges, Limit-See Bridges 
(Specific Types) 

Bridges,Megoh~ee 
Bridges, Resistance 

Bridges, Power, R-F 
AUL Instrs .• Inc .. Flushng. N.Y. 
BiddIe, James G., Plymouth Meeting, 

PI. 
Bird Eictrn., Cleveland, Ohio 
General MiCrowave Corp .• Farmingdale. 

N.Y. 
Narda Microwave Corp .• Plainview. N.Y. 
New-Tronics Corp., Brookpark. Ohio 
Pace Div .• Harbor CHy. Calif. 
PRO Elctrns .• lnc .• Westbury, N.Y. 
WelnBchel Engrg. Co., Gaithersburg. 

Md. 

Bridges, Programmable-See 
Bridges (Specific Types) 

Bridges, Q 
Boonton Elctrns., Parsippany. N.J. 

. Volle402 
Brown Electro-Meas. Corp., Kirkland, 

Wash. _ ........................................ VOIle398 
Freed Transformer Co., Bklyn., N.Y. 

.Voll°44S 
Oranetz Engrg. lAbs., So. Plainfield, 

N.J. 
General Radio Co., Concord, Mass. 

Bridges, Ratio-See testers, 
Ratio Voltage-Also See 
Meters 

Bridges, Resistance 
Boonton Elclrns., Paraippany, N.J. 

VOl 1"406 
Brown Electro-MeaB. Corp., Kirkland, 

Wash ........................................... Vol 1"398 
Freed Traneformer Co., Bklyn., N.Y. 

Vol 1'445 
Hickok Elect. Inslr., Cleveland, Ohio 

Vol 4"409* 
Julie Research lab., New York, N.Y. 

VOl 10467,468 
London Co., Cleveland, Ohio .. V0I1e478 
Shallcross, Selma, N.C ..... _ .. _ Vo11<t501 
American Aerospace Contr. Inc., 

Farmingdale, N.Y. 
Backman Instrs .• Cedar Grove. N.J. 

24 Mfrs. in Bold face with page numbers describe this product In the White pages. 
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Biddie, James G., Plymouth Meeting, 

Pa. 
Boontoil Electronics Corp., Parsippany. 

N.J. 
Bristol Div, Waterbury, Conn 
Clippard Instr., Inc., Cincinnati, Ohio 
Consolidated Ohmic Devices, Carle PI., 

N.Y. 
Cox It Co~ Ine., New York, N.Y. 
Dale ElclmB., Inc~ Columbus, Neb. 
Davidson Elctrn. Dev. Co., Erie. Pa. 
Drenetz Engrg. LabB~ So. Plainfield, 

N.J. 
Electricallnstr. Svc .• Inc .• Mt. Vernon. N.Y. 
Electro ScL IneIs., Portland, Ore. 
Fogg System Co .• Denver. Col. 
Freudenberg. B., Inc .• New York. N.Y. 
General Radio Co .• Concord. Mass. 
General Rand Corp .• Edison, N.J. 
General Resistance. Inc .• Mt. Vernon, N.Y. 
Guildline Instrs .• Inc., Larchmont, N.Y. 
Hallmark Standards. Inc., Mt. Vernon, N.Y. 
Heath Co .• Benton Harbor, Mich. 
Hlpotronlca; Inc., Brewster, N.Y. 
Ind'i. Test EqUip., Clifton, NJ 
Keithley Instrs .. Inc .• Cleveland. Ohio 
Leeds & Northrup Corp .• No. Wales, Pa 
Magnetlco, Inc., E. Northport, N.Y. 
Marconi Inslr .. , Englewood, N.J. 
Micro Instr. Co., Hawthorne. Cal. 
Oxford Instr. Corp .• Annapolis. Md, 
Penn Airborne Prods .• Southampton. Pa. 
Precision StandardB Corp., Santa Ana, 

Cal. 
RFL Inds., Comms. Div .• Boonton. N.J. 
RFL IndB., InBlr. Dlv., Boonton, N.J. 
ROhde & Schwarz SiS., Passaic. N.J. 
Rosemount Inc.. Minneapolis. Minn. 
Simpson Elee. Co., Chlcagq, III. 
Slaughter Co., Ardmore, Okla. 
SoIatron Enterprises, Inglewood, CaIH. 
Stichl. Herman H. Co .• Inc .• New York. 

N.Y. 
Teradyne. Inc .• Boston, Mass. 
VlBhay Resistor Prod. Dlv., Malvern, Pa. 
Wlltron Co .• Palo Alto, Calif. 

Bridges, R-F 
Boonton EIcIm .. , Paralppany, N.J. 

Vo11e402 
Alford Mfg. Co., Winchester, Mass. 
Blonder-Tongue Labs., Inc., Old Bridge. 

N.J. 
Boonton Electronics Corp .• Parsippany. 

N.J. 
Carco Elctrns., Menlo Park •. caln. 
Dranetz Engrg. Labs., So. Plainfield, 

N.J. 
Edison Elctrns. Div .• Manchester. N.H. 
Gellllral Microwave Corp., i"armingdale, 
N.Y~ 

General Radio Co., Concord. Mass. 
Jerrold Electronics Corp .• Philadelphia, Pi!.. 
Micro Instr. Co., Hawthorne. Cal. ' 
MUlen, James Mfg., Malden, M .... 
Narda Microwave Corp.,. Plainview, N.Y. 
New-Tronlcs Corp., Brookpark. Ohio 
Pace Dlv" Harbor CitY; Calif: ' 
Radiation Devices Co" Baltimore, Md, 
Rohde & Schwarz Sis,. Passaic,N,J. 
Telonlc Inds" Inc., Laguna Beach, Cain. 
Texacan Corp., Indlanapons, hid. " 
WelnBchel Engrg. Co~ Galtheraburg, 

Md. 
Wide Band Engrg, CIl., Phoenix. Ariz, 
Wiltron Co,; Palo Alto; Cain: 

Bridges, Schering 
Smith, Herman H., Inc~ Bklyri., N.Y. , 

, Vdl~ 
Beckman Inslrs., Cedar Grove, N.J. ' 
Biddie, James G., Plymouth MeetIng, 

Ps. 
Dielectric Instr.Corp., Pittsburgh,Pa, 
Epic. Inc .. New York. N.Y. 
Gellllral Radio Co., Concord, Mass. 
Guildline Instrs .• lnc" Larchmont, N.Y, 
Hailmark'Standards. Inc., Mt. Vernon, N.Y. 

Bridges, Self-Balancing 
Beckman Instrs., Cedar Grove, N,J: 
Bendix Corp., OavenPort. IoWa 
Bristol Div, Waterbury, Conn :" 
Davidson Elctm. Dev. Co., Erie. Pa, 
Doric Sci. Corp .• San. Dillgo, Calif. 
Electro Sci. I"d .. , POrtland, .Ore. 
Freudenberg. B" Inc .• New York. N,Y. 
General Radio Co:, Concord, Mass. 

Julie R_arch Lab., New York, N.Y. 
Leeds & Northrup Corp., No, Wales. Pa 
Micro Instr. Co .• Hawthorne. Cal. 
ROhde & Schwarz SiS., Passaic, N.J, 
Teradyne. Inc .• Boston, Mass. 
Welnschel Engrg. C~ Gaithersburg, 

Md. 

Bridges, Silicon Cell 
Rectifier Comps. Corp., Union, N.J. 

Vol M25; Vol4e527· 
Unltrode Corp., Watert_n, Mass. 

Vol 2e985,986 
Varo Semiconductor, Inc., Garland, Tex. 

Vol2e98M72 
Westinghouse E~~ Youngwood, PR. 

Vol4e540· 
Computer Diode. Fair Lawn, N.J, 
Edal Inds,. Inc .• E. Haven, Conn. 
Elctrn. Devices, Yonkers. N.Y. 
AFI Industries Inc" Long Branch. N. J, 
Internellonal Rectifier, EI Segundo. Cal. 
M It H Eleclronlcs, Long Branch, N.J. 
Power Components, Inc., Woodland Hills. 

Cal. 
Semtech Corp., Newbury Pk., Cal. 

Bridges, Strain Gauge 
Ailtech. City of Industry, Cal. 
B & F Inslrs., Inc" Cornwells Hgts,. Pa. 
Biddie, J.mes G., Plymouth Meeting, 

Pa. 
Biocom. Inc,. Culver City, Cal. 
Bristol Div, Waterbury, Conn 
Doric Sci. Corp" San Diego, Calif. 
Fogg System Co" Denver, Col. 
Gould, Inc., Cleveland, Ohio 
Mea.uremem Sy&., Inc., Norwalk, Conn. 
PPM, Inc., Bedford, Ohio 
Sensotec. Inc .• Columbus, Ohio 
Tektronix, Inc., Beaverton, Ore. 
Thwing-Albert Instr. Co" Philadelphia. Pa. 
Transducers. Inc., Whittier. Ca. 
West Coast Resch. Corp .• Los Angeles. 

Calif. 

Bridges, Synchro & Resolver 
North Atl.ntlc Inds~ Plainview, N.Y. 

Vo11e384 
Aatrosyatems,lnc~ Lake Success, N.Y. 
Control Technology Co., LI.C., N.Y. 
Julie Research Lab.,New York, N.Y. 
Singer Co,. Little Falls, N.J. 
Singer InBlrumentation, Loa Angeles 

Oper., loB Angelea, CaL 
Theta InBlr. Corp., Fairfield, N.J. 

Bridges, Temperature 
Biddie, James G. Plymouth Meeting, 

P .................................................. VoI1e399 
Beckman Inslrs:, Cedar Grove, N.J. 
Biocom. Inc" Culver City. Cal. 
Climatronics Corp .• Hauppauge, N.Y, 
Consolidated Ohmic Devices. Carle PI., 

N.Y. 
Cox It Co., Inc., New York, N.Y. 
Datametrics Inc .. Wilmington, Mass. 
Doric Sci. Corp., San Diego, Cain. 
Fogg System Co,. Denver, Col. 
Guildline Instrs., Inc., Larchmont, N,Y. 
Hallmark Standards,lnc" Mt. Vemon, N.Y. 
Harrel, Ine., E. Norwalk, Conn. 
Hy-Cal Engrg .• Santa Fe Springs, Cal. 
Kahl Scientific Instr. Corp" EI Cajon. Calif. 
Keithley Instrs .• Inc., Cleveland. Ohio 
Larson Inalr. Co., Inc., Orangeburg, N.Y. 
Leeds & Northrup Corp,. No. Wales, Pa, 
Omega Engrg., Inc., Stamford, Conn. 
RDF Corp .• Hudson, N.H, 
Rosemount Inc., Minneapolis, Minn. 
Simpson Elee. Co., Chicago, III. 
Thermometries, Inc" EdiSon, N.J. 
Victory Engrg. Corp .. Springfield. N.J. 
Yellow Springs Instr, Co .• Inc., Yellow 

Springs, Ohio 

Bridges, Wheatstone 
Biddie, James G., Plymouth Meeting, 

PR ....... ~ .. _; ........ _ ...... _ ........... _ ... Vol 1.,. 
Brown Electro-Mus. Corp., Kirkland, 

Wash. .......................................... Vol 1 ... 
Freed Transformer Co., Bklyn., N.Y. 

Vol 1 ..... 7 
Shallcross, Selma, N.C ............. Vol 1.501 
Beckman Inslrs., Cedar Grove, N.J, 
Electro ScI. IndB., Portland, Ore. 
Epic, Inc" New York. N.Y. 
Fogg System Co., Denver, Col. 

Cabinets & Accessories, Metal 
General Radio Co., Concord, Mass. 
General Rand Corp,. Edison, N.J. 
Guildline Instrs" Inc., Larchmont, N.Y, 
Hallmark Standards, Inc., Mt. Vernon, N.Y. 
Heath Co., Benton Harbor, Mich. 
Leeds & Northrup Corp., No, Wales, Pa. 
McKee-Pedersen Instrs., Danville, Calif. 
Penn Airborne Prods,. Southampton. Pa. 
Precision Stand.rds Corp., S.nta Ana, 

Cal. 
Scientific Educational Prods., N.Y., N.Y. 
Sticht, Herman H. Co., Inc .• New York, 

N.Y, 

Brushes & BrUSh Assemblies 
Fabrlcast, Inc., So. EI Mome, Cal. 

VoI~43,644 
Graphite Metallizing Corp~ Yonkers, 

N.Y ............................................... Vol M47 
Airco Speer Carbon-Graphita. Carbon 

Prods. Dept.. St. Marys, Pa, 
Alrflyte ElClrns. po., Bayonne, N.J. 
Carbone Corp., Boonton, N,J, 
Chicago Switch, Chicago, III. 
Eraser Co., Syracuse, N.y. 
General Devices. Inc,. Princeton, N.J. 
Jonard Ind .. Corp., Bronx, N.Y. 
Keystone C.rbon Co., 51. Marys, Ps. 
Northern Precision Labs., Inc., Fairfield. 

N.J. 
Ohio Carbon Co .• Cleveland. Ohio 
Ostby & Barton Co" Providence, R.1. 
Pure Carbon Co,. Inc" St. Marys. Pa. 
Stackpole Carbon Co .• Carbon Div .• SI. 

Marys. Pa 
Suparior Carbon Prods., Inc., Cleveland. 

Ohio 
Union Carbide, Carbon Prods. Div" New 

York. N.Y. 

Buffer Memories-See 
Memories, Buffer 

Bulbs-See Lamps 

Bumpers 
Weldom ElClms., Inc., Chicago, III. 

Vol 3.1072, 1073 
Budwig Mfg. Co,. Ramona. Calif, 
Jan Hardware Mfg, Co., Inc., Long Island 

City. N.Y. 
Plastignde Mfg. Corp .• Santa Monica, Cal, 
Smith, Herman H., Inc., Bklyn., N.Y. 
3M Co., St. Paul, Minn. 
Uniroyal. Inc .• New York, N.Y. 

Burnishers, Contact 
Jonard IndB. Corp. Bronx, N.Y. 

Edsyn, Inc .• Van Nuys. Cal. 
Eraser Co., Syracuse, N.Y. 

Vol4e559· 

GC ElectroniCS, RockfOrd, III. 
Neuses, P.K,. Inc., Ariington Hgts., III. 
Ohio Carbon Co .• Cleveland. Ohio 
Techni-Tool. Inc" Philadelphia, Pa. 

Bus Bars & Systems 
Alpha Wire Corp., Elizabeth, N.J. 

Vol,.1333 
Janco Corp., Burbank, C.I ..... Vol ze1084 
,Lear Siegler, Anaheim, Cel ....... Vol ae700 
Advanced Circuitry Div., Springfield. Mo, 
Amp Inc., Harrisburg, Pa. 
Anaconda American Brass Co .• 

Waterbury, Conn, 
Apahouser Corp. of H.E., Boston. Mass. 
Allee Corp., Wobum. Mass. . 
Bussco Engrg., EI Segundo, Cal. 
Chase Brass & Copper Co., Cleveland, 

Ohio 
Chern Aero, Inc .• Wilmington, Cal. 
Cinch Connectors, Oper of TRW Elctm. 

Comp&., Elk Grove Village, III. 
Culler·Hammer, Milwaukee, Wise, 
Douglas Electronics, Inc., San Leandro, 

Cal. 
Elco, Willow Grove, Pa 
Flexible Circuits, Inc .• Warrington, Pa. 
Goldsmith Precious Metais Div., Chicago, 

III, 
GTI Corp. (E). Pittsburgh, Pa, 
Lear Siegler, Inc., Santa Monica, CaiW. 
Methode Elctrns" Inc., Chicago, III. 
Revere Copper and Brass, Incorporated, 

New York, N.Y. 
Reynolds Metals Co .. Richmond. Va. 
Rogers Corp., Rogers, Conn. 

Stanford Applied Engrg., Inc., Sante 
An., Cal. 

Zero Mfg. Co., Burbank, Cal. 

Bushings, Glass, Plastic, 
Metal, Rubber, Etc. 

Graphite Metallizing Corp., Yonkers, 
N.Y ............................................... Vol zee47 

Seslectro Corp., Mamaroneck, N.Y. 
VoIae77a 

Transcon Mfg. Co., Dallas, Tex. 
Vol,.1412 

Abacus Elctms. Corp., Dobbs Ferry, N.Y. 
Acme Model Engrg. Co,. Ridgelield. N.J. 
Adalet Mfg., Cleveland, Ohio 
Alberox Corp., New Bedford, Mass. 
American Bearing Dlv., Indianapolis, Ind. 
Atlantic Optical Moulding Co., Dudley, 

Mass. 
Blrnbach Co" Inc., Freeport. N.Y. 
Bunting. Brass & Bronze Co" Toledo, Ohio 
Cadilac Plastics & Chems" Detroit, Mich. 
Cambridge Thermionic. Cambridge, Mass 
Carbollll Corp., Boonton, N,J. 
Central Plastics Dists., Chicago, III. 
Cherry Rivet & Boots Nut Divs,. Santa 

ArIa, Calif. 
Concord Elctms., New York, N.Y. 
Control Inds. Inc .• Inwood. N.Y. 
Coming Glass Works. Tech, Prods. Div .• 

Corning. N.Y, 
Dabum EIcIms. • Cable Corp., Bronx, 

N.Y. 
Delbert Blinn, Co., Pomona. Cain, 
Deutsch Fastener Corp., Los Angeles, 

Cal. 
Dixon Corp" Bristol, R.I, 
Dura Plastics N.Y,. Inc" Westport, Conn, 
Elctrn. Molding Corp., Wooneocket, R.I. 
Fischer Special Mfg. Co., Cincinnati, Ohio 
GC ElectroniCS, RockfOrd, III. 
Grayhill Moidtronics. Inc,. Downers Grove, 

III. 
Gries Reproducer Co., New Rochelle, N.Y. 
Groov-Pln Corp .• Ridgefield. N.J. 
GTE Sylvania Inc .• Warren, Pa. 
Heyman Mfg. Co" Kenilworth, N.J. 
Instru-Lec Corp,. Mt. Vernon, N,Y. 
Jan Hardware Mfg, Co" Inc" Long Island 

City, N.Y. 
Hiram Jone. Elctrns~ No. Hollywood, 

Cal. . 
K & S Engrg. Co,. Chicago. III. 
Keystone Elctms, Corp., New York, N.Y. 
Kwikset Powdered Metal Prods., Anaheim, 

Cal. 
Laminated Fabricators, San Bruno. Calif. 
Lapp Insulator Div,. Interpace Corp .• 

LeRoy. N.Y. 
MPB Corp .• Keene, N,H, 
Norelcorn Inds., Inc,. Farmingdale, N.Y, 
Penn Fibre & Specialty, Phila,. Pa. 
Plastiglide Mfg, Corp .• Santa Monica. Cal. 
Precision Paper Tube Co., Wheeling, III, 
Pure Carbon Co., Inc" SI. Marys. Pa 
Pylon Co .• Inc., Attleboro. Mass. 
Readel Corp .• Rio Grande, N.J. 
Richco Plastic Co" Chicago, III, 
Rogers Corp" Rogers, Conn, 
Rostone Corp., Lafayette, Ind, 
Smith, Herman H., Ine., Bklyn., N.Y. 
Spaulding Fibre Co., Inc., Tonawanda, 

N.Y. 
Sterling Instr" New Hyde Pk,. NY 
Stock Drive Prods,. New Hyde Pk .• N,Y. 
Union Carbide, Carbon Prods, Div., New 

York, N.Y, 
Uniroyal, Inc .. New York, N,Y, 
Waldom Elctrn .. , Inc., Chicago, III. 
Weckesser Co .• Inc .• Chicago, III. 

Buzzers-See Bells, Buzzers, 
Gongs, Sirens & Aural 
Warning Devices 

CATV Systems-See 
Television ~ystems, Cable 
Antenna 

Cabinets & Accessories, 
Metal 

Bud Redlo, WUloughby, Ohio 
Vol ae31O,311,313 

Cabtron Sy .. , Inc., Northbrook, ilL 
VoIae314 

Chassis-Trak, Dlv~ Indlanapotls, Ind •. 
Vol ae318-321 
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Cabinets & Accessories, Metal (cont'd) 
Electronic EncIoaures. Loa Angeles, 

C8/. .~." __ •... _._~._ ... _ .... __ •. _" Vol a-315 
Equlpto, Aurora, III ._ ......... _ •..• Vol a-316 
Equipto EnGIoaure Sys., Aurora. ilL 

Vol 3.316 
FoJ:mica Metal Prods. Co., Inc., 

Medford, Mass •••••••• __ ••••••••••• _ VoI3.31? 
Honeywell me., Wabash, Ind. ~ Vol a-322 
0pIIma Enclosures, Tucker, Ga. 

Vola-323 
Premier Metal Prods. Co., Bronx, N. V. 

Vol 3.325-331,333-335 
Stantron, No. Hollywood, cal Vol a-338 
Tecbmar Corp., Los Angeles. Cal. 

Vola-339 
Vector Elctm. Co., Inc., Sylmar, Cal. 

Vola.55 
Vem-Rak, Indianapolis. Ind. 

Vol a-320,321 
Vero Electronlcs,lnc~ Hauppauge, N.V. 

VoIae340 
Zero Mfg. Co., Burbank, caL. Vol ae341 
Akro-Mils. Inc .• Akron. Ohio 
Allied Eletms., Chicago, Ill. 
Ameo Engrg. Co .• ChiCago. III. 
Anc:hor Specialty Mig .. Teterboro, N.J. 
Apahouser Corp. of N.E., Boston, Mass. 
Augat loe., Attleboro, Mass. 
Baker Co., Inc., Sanford, Me. 
Bay Prods., Phila., Pa. 
Beachwood Mfg., Indpls .• Ind. 
Data GeMral Corp. (E). Southboro. Ma. 
Digital Equip. Corp .. Maynard, Mass. 
Douglas Electronics. Inc .• San Leandro, 

Cal. 
Falstrom Co., Passaic, N.J. 
FISher Sci. Co., Pittsburgh, Pa. 
Foxboro Co., Foxboro, Mass. 
General Del/ices, Inc., Princeton, N.J. 
General Eloo. Company, Providence, R.I. 
Grant Hardware Co., W. Nyack, N.Y. 
Hammond Mfg. Co. (U.S.) Inc., Buffalo, 

N.Y. 
High Voltage Engrg. Corp., Burlington; 

Mass. 
Hoffman Engrg. Co., Anoka, Minn. 
Honeywell, loe., Wabash, Ind. 
Hughes Aircraft Co, Ground Sys. Grp., 

Fullerton, Cal. 
Ingersoll Prods., Chicago, III. 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y. 
Janitrol Aero Div., Columbus, Ohio 
Kinelron Corp., Asbury Park, N.J. 
Lear Siegler, Inc., Santa Monica, CallI. 
LMB Heeger, Inc., Los Angeles, Catif. 
Lyon Metal Prod., loe., Aurora, III. 
Metal Works. Inc., Herman. Mo. 
Mlerlte Metal Mfg., Inc., Canoga Pari<, 

Cal. 
Mid-West Metal Prods .• Inc .• Kansas City. 

KarIS. 
Midget Louver Co .• Norwalk, Conn. 
Mobil Elctrns .• Inc .• Anderson, Ind. 
Modpak. Waltham, Mass. 
NES, Inc., Itasca, III. 
Newcomb Audio Prods. Co .• Sylmar, CalK. 
Panelgraphic Corp., Caldwell, N.J. 
Par-Metal Prods. Div., Brooklyn, N.Y. 
Perfection MICa Co., Bensenville, III 
Photo Chemical Prods. Cal.. Santa 

Monica, Cal. 
PrOCedyne Corp., New Brunswick, N.J. 
Scientific-Atlanta, Inc., Atlanta •. Ga. 
Standard Environmental Systems, Inc .• 

Totowa, N.J. 
Stantord Applied Engrg., Santa Clara, 

Cal. 
Siurdliite Sci. Fumiture Sys .. Plainwell, 

Mich 
TA Mfg. Corp., Los Angeles, Cal. 
Tech-Etch, Inc., Hingham, Mass. 
Technical Mat'/., Mamaroneck,N.Y. 
Titchener. E.H. & Co., Binghamton, N.Y. 
Warwick Prods. Co., Independence, Ohio 
Waterbury Pressed Metal Co., Waterbury. 

Coon. 

Cabinets, PlastiC 
Akro-Mils, Inc., Akron. Ohio 
AllIed EIC!rns., Chicago, III. 
AIthor Prods., Brooklyn, N.Y. 
Central Plastics DislS., Chicago, III. 
Dura Plastics N.Y., Inc., Westport, Conn. 
Edo Western Corp., Salt Lake City. Utah 
Keystone Elctrns. Corp., New York. N.Y. 
Miller, W. A.Co., Oquossoc, Me. 
Rostone Corp" Lafayette. Ind. 

Skydyne A Brooks & Perkins Co .• Port 
Jervis. N.Y. 

Smith, Herman H., Inc., Bklyn~ N.V. 
StaCkbin Corp., PawtuCket. R.I. 
Warwick Prods. Co., Independence, Ohio 
Western Coil & Elec. Co., Racine, Wise. 

Cable, Audio 
Alpha Wire Corp., Elizabeth, N.J. 

Vol 3-,318-1320,1323 
Columbia Eletm. Cables. New Bedford, 

Mass. " ... " __ ..... _"~ ... _ .. Vol ael348.1349 
Consolidated Wire & Assoc. Corps., 

Chicago, III. 
Vol 3.,356,,357,,360,'362,1389 

Oabum Elctms. & cable Corp., Bronx, 
N_Y .... _~~ ......... ~._ .. _ ... ~ .... Vol aet376 

Dearborn Wire & Cable Co., Rosemont, 
IU .. ~ .... ~ .. ~_~~ ...... _ ..... _. Vol se1386, 1387 

GC ElectroniCs, Rockford, lH ... Vol ae&79 
Manhattan Elec. cable Corp~ Brooklyn, 

N.Y. ~ ... ~._ Vol 3.'39'·'393,1395,1396 
Standard Wire & cable, Los Angeles, 

C8/. _" ..... ~~~" ... ~ .. ~ ... ~ ....... ~ ... Vol ae1411 
Belden Corp. ElC(lm. Div., Richmond.lnd. 
Beman Mfg., Inc., New Cumberland, Pa. 
Birnbach Co., Inc., Freeport. N.Y. 
Brand-Rex Co., Willimantic, Conn. 
Cities Svc. Co., Chester, N.Y. 
Cole-Flex Corp., W. Babylon, N.Y. 
Flexible Circu~s, Inc., Warrington. Pa. 
General Elec., Bridgeport, Conn 
Gore, W.L. & Assocs., Inc., Newark, Det. 
Gotham Audio Corp., New York, N.Y. 
ITT Surprenant Div., Clinton, Mass. 
Judd Wire Div., Burlington, Mass. 
Lynn Elctrns. Corp .• Feasterville, Pa. 
MaIco, A Microdot Co., Inc., Chicago, III. 
National Tel-Tronica, Meadville, Pa. 
Nal'l. Wire & cable, Los Angeles, Cal. 
Pace Wire & Cable Corp., Oceanside, 

N.Y. 
Prestolite Wire Div., Eltra Co .. Port Huron, 

Mich. 
Shlgoto Ind~ ltd., New York, N.Y. 
Smith, Herman H., Ine., Bklyn., N.Y. 
Switchcraft, Inc .• Chicago, Ill. 
Tansolite, Tarrytown. N.Y. 
3M Co., SI. Paul. Minn. 
Times Wire & Cable, Wallingford, Conn. 
TRW/Holyoke Wire & Cable, Holyoke, 

Mass. 
Victor Wire & cable, L.A., CaL 
Whitmor Wire & Cable, No. HollywOOd, 

Cal. 
Wireflex Inc., Calumet City, III. 
Workman Elctrn. Prods., Inc., Sarasota. 

Fla. 

Cable, Battery Booster 
Mueller EIec, Co., Cleveland, Ohio 

Vol 3.703 
Cities Svc. Co., Chester, N.Y. 
Columbia Eletm. Cables, New BedfOrd, 

Mass. 
Oaburn EiCtrns. & Cable Corp., Bronx, 

N.Y. 
Essex Inl'l, Inc., Sycamore, III. 
Lynn Elctrns. Corp., Feasterville, Pa. 
Manhattan Elec. Cable Corp., Brooklyn, 

N.Y. 
Prestolite Wire Div., Eltra Co., Port Huron, 

Mich. 
Shlgoto Inds., Ltd., New Vork, N.V. 
Standard Wire & Cable, Loa Angeles. 

Cal. 
Teledyne Western Wire & Cable, Los 

Angeles, Cal. . 
TRW/Holyoke Wire & Cable, Holyoke, 

Mass. 
Wireflex Inc .• Calumet City, III. 

Cable, Coaxial 
Alpha Wire Corp., elizabeth, N.J. 

Vol 3.,330 
Clmco Wire & cable, Allendale, N.Jo 

Volael347 
ConSOlidated Wire & Assoc. Corps., 

Chicago, 10 ....... "" Vol 3·'361,1364-1367 
Oearborn Wire & Cable Co., Rosemont, 

IU .. ~"~" ......... _"._"~ __ ......... Vol 3.,390 
Manhattan Elec. Cable Corp., Brooklyn, 

N. Y ...... _~ ... ~ ... _~ ... ~"" ..... ~~ .. Vol 3.,391 
Markel, L. Frank & Sons. NOrristown, 

Pa. .... "~~_~ ....... ~ ..... __ .... _ ... Vol ae1397 
Smith, Harman H~ Inc., Bklyn~ N.Y. 

Vol3 -796 

PRODUCT INDEX a.DlRECTORY 
Standard Wire & cable, Loa Angeles, 

CaL .~~ .. _ ................. ~ .. ~"._.VoIae1411 
Storm Products Co., Los Angeles, Ca. 

11'014<'572' 
Times Wire & Cable, Wdlngford, ConiI. 

11'01 ae1413 
Trompeter Elctrns., CMtsworth, CaL 

Vol ae946-9S1 
TRW/Holyoke Wire & Cable, Holyoke. 

Mass.. .. _ ...... _.~_." ....... " .. ~~". Vol se1414 
Unlfonn Tubes, CoHegevllle, Pa. 

VoIae1415 
ViCtor Wire & Cable, L.A., Cal. 

VoIse1417 
AEL Communications Corp., Sub. of Amer. 

Elctrn. Labs. Inc .• Lansdale, Pa. 
Arnperex electronic Corp., HiCksville, 

N.Y. 
Anaconda Wire and Cable Co .• New. York, 

N.Y. 
Andrew Corp., Orland Pk., III. 
Belden Corp. Elcltn. Div., Richmond, Ind. 
Bark Tek, Inc., Reading, Pa. 
Birnbach Co., Inc., Freeport, N. Y. 
Brand-Rex Co., Willimantic. Conn. 
Cerro Wire & Cable Co., New Haven. 

Conn. 
Cities Svc. Co., Chester. N.Y. 
Cole-Flex Corp., W. Babylon, N.Y. 
Columbia Eletrn. cables, New Bed1ord, 

Mass. 
Dabum Elctrns. & Cable Corp~ Bronx, 

N.Y. 
GC Electronics, Rockford, III 
Gore, W.L. & Assocs., loe., Newark, Del. 
Gullon Inds., Newport Bch., cal. 
ITT Surprenant·Div., Clinton, Mass. 
Judd Wire Div., Burlington, Mass. 
Kaman Sciences Corp., Colorado Springs, 

Colo. 
Kistler Instr. Co .• Redmond, Wash. 
Lance Inds., Sylmar. Calif. 
Leviton Mfg. Co., Inc .• BroOklyn. N.Y. 
Lynn Elctrns. Corp" FeastervUle, Pa. 
Maleo, A Microdot Co., loe., Chicago. IH. 
Nat'L Wire & Cable, Los Angeles, C8/. 
Paraplegics Mfg., Bensenville, III. 
Phelps Dodge Comm., North Haven, 

Conn. 
Precision Tube, No. Wales, Pa. 
RCA Corp., Camden, N.J. 
Shlgoto Inds., ltd., New Vork, N.Y. 
Tensolite, Tarrytown, N.Y. 
Theta-Com CATV, Phoenix, Ariz 
Whittaker Corp .• Los Angeles, Cal. 
Wire Research Corp., Chatsworth, Cal. 
Wireflex Inc .. Calumet City,lII. 
Woven Elctrns .. Mauldin, S. C. 
Zippertubing Co., Los Angeles, Calif. 

Cable, Control-See Cabie. 
Multiconductor 

Cable, Dial-See Cords & 
Cable, Dial Drive 

Cable Fault Locators 
Biddle, James G., Plymouth Meeting, 

Pa. ~._ ........... ~ ... "." ... "" .... ~. __ Volle399 
AssOCiated Resch., ChiCago, III. 
Counteracan Systems. Suttoo, Neb. 
Hlpotronlcs. Inc., Brewster, N.Y. 
Leeds & Northrup Corp., No. Wal9$. Pa. 
Tektronix, In~ Beaverton, Ore. 
Tempo Instrument, Inc., Plainview, N.Y. 
Wiltron Co .• Palo Alto. Calif. 

Cable, Flat 
Alpha Wire Corp., elizabeth, N.J. 

VoIaet3tS 
Oabum EiCtms. & Cable Corp., Bronx, 

N.Y. ~ ... _ ..... "~ .. " ....... ~.~ __ .. Vol ae1374 
Hughes Aircraft Co., Connecting 

DeviCes, Newport Beach, Cal. 
VoIae687 

Manhattan Elec. Cable Corp., Brooklyn, 
N.Y. ~ ....... ~ ...... _. __ "."~ .. "~_"~ Vol ae1391 

Storm Products Co., Los An$IC!Ies, Ca. 
11'014<'572' 

Amp loe .. Harrisburg, Pa. 
Ansley Elctrns. Corp., Doylestown, Pa. 
Augallnc., Attleboro. Mass. 
Berk Tek, loe., Reading, Pa. 
Brand-Rex Co., Willimantic, Conn. 
Bumdy Corp" Norwalk, Conn. 
Dearborn Wire & cable Co., Rosemont, 

ilL 

Flex-Link ProdUCts. Inc., San Fernando. 
Cal. 

Gavitt Wir!l & Cable Div., Brookfield. 
Mass. 
~,W.L. &.Assocs •• Inc .• Newark, Del. 
Lance Inds., Sylmar, Calif. 
Melhod!l Elctrns .• Inc., ChIcago, HI, 
Mupac Corp .• Brockton. Mass. 
Phoenix Wire. Inc.. S. Hero. Vt. 
Rogers Corp .• Aoger$, Conn. 
Saxton Prods .. Congers. N.V. 
Spectra-SII'lp Corp .• Garden Grove. C8/. 
TensoHt!l. Tarrytown. N.Y. 
3M Co. ~ Prods. Dlv~ St. P8III, 

Mlnn. 
3M Co .• St Paul, Minn. 
Wire Research Corp .• Chatsworth. Cal. 
Wir$l1ex Inc .• CaIurn!It City, III. 
Woven EiCIrns .• Mauldin, S. C. 
ZippartubingCo., Los Angeie$. Calif. 

Cable, Heater 
Varflex Corp., Rome, N.Y. _ .. Vol 3'>1088 
Arnpere.x EIec1roniC Corp.. Hlc:k8v111e, 

N.Y. 
Anaconda Wire and Cable Co., New York, 
N.Y. 

ARiInds •• loe •• Franklin Pk., III. 
Belden Corp. EiCIrn. Div., Richmond, Ind. 
Sirnbach Co., Inc., Freeport, N.Y. 
ConSOIIda.., WIre " As8oc. Corpt., 

CIIicago, 'III. 
Cox & Co., Inc., New YortI, N.Y. 
Dabum EiCtrns. & Cable Corp., Bronx, 

N.Y. 
Essex Int'/, Inc." Sycamore, HI. 
Genera/ Elec., Bridgeport. Conn 
GeMrai Elec. Company, Providence, R.I. 
GTE Sylvania loe .• Newark, N.J. 
Hudson Wire Co, Ossining. NY 
ITT Surprenant Div .• Clinton, Mass. 
Leviton Mfg. Co., Inc., Brooklyn. N.Y. 
Manhattan Elec. Cable Corp., Brooklyn, 

N.Y. 
MarkeL L. Frank & Sons, NorrIatOWll, 

Pa. 
Rogars Corp., Aoger$, Conn. 
Tensolite. Tarrytown. N.Y. 
TRW/Holyoke WIre & Cable, Holyoke, 

Mass. 
Wrreflex Inc .. Calumet City. Ill. 
Woven Elclrns., Mauldin. S. C. 

Cable, tfigh Temperature 
(Over 125 C) 

Alpha Wire. Corp., ElIzabeth, NoJ. 
Vol se1313, 1_1sao 

CImco Wire & Cable, Allendale, N.J. 
VoIae1347 

Markel, L. Frank & Sons, NorrIatown, 
Pa. '~"_""_""' __ '_" __ " Vol 3'>13117 

Cable, HigI1 VoHage (10,000 
Volts a Over) 

Alpha Wire Corp., ElIzabeth, N.J. 
Vol se1312,1313,1322, 1324;1330,1336 

Clmco WIre" Cable, ~ N.J. 
Vol 3'>1347 

Dearborn WIre & cable ~ "-to 
UL~._. __ ... ___ VoI3'>1383 

Manhattan Elec.. Cable Corp., BfPoklVn. 
N.Y. '_--" __ ~"~_~ __ Vol 3'>1314 

Markel, L. Frank & Sons, NorrIatown, 
Pa. _~_ .. _. ___ ~VoI3'>13117 

Ro_ Inds., Dlv. 'toledo, OhIo VoI3"770 
TRW/Holyoke Wire & Cable, Holyoke, 

M .... ___ ~_~ __ Vol 3'>1414 

Amp Inc., Harrisburg,Pa. 
ArnphenoI Sams Div., Chatsworth. Cal. 
Anaconda Wire and Cable Co., New Vork, 

N.Y. 
Belden Corp. EiCIrn. Div .• Richmond,Ind. 
Boston Insulated Wii'e & Cable Co .• 

Dorchestar, Mass. 
Brand-Aex Co., WiIIIrnai\tic, Conn. 
Cities S.c. Co .• Chester, N.Y. 
ColumbIa EIetrn. Cables. New 8edIord, 

Mass. 
ConeoIIda.., Wire " As8oc. Corpa., 

CIIicago, ill 
Copparweld 8im!ltal1iCs, GtassPort, Pa. 
Daburn EiCtms. & Cable Corp~ Bronx, 

N.Y. 
Dielectric Sciences, Burlington, Mass 
Estes Engrg. Co •• Gardena. Calif. 
General lab. Assocs., NorwiCh. N.V. 
Hatfield Wire & Cable Div .. linden, N,J. 

26 Mfrs. in Bold·face with page numbers'describe this product in the White pages. 



PRODUCT INDEX & DIRECTORY 

Hughes Aircraft Co., Connecting 
Devices, Newport Beach, Cal. 

Judd Wire Div .• Burlington. Mass. 
Kaman Sciences Corp., Colorado Springs, 

Colo. 
Malco, A Microdot Co., Inc., Chicago, III. 
Megavolt, Inc" New York, N,Y, 
Nat'l, Wire .& Cable, Los Angeles, Cal, 
Okonite Co., Ramsey, N.J. 
Prestolite Wire Div., Eltra Co., Port Huron, 

Mich. 
Reynolds Metals Co., Richmond, Va. 
Saxton Prods., Congers, NY. 
Standard Wire .& Cable, Los Angeles, 

Cal. 
Teledyne Western Wire & Cable, Los 

Angeles, Cal. 
Tensolite, Tarrytown, N.Y. 
Times Wire .& Cable, Wallingford, Conn. 
Universal Voltronics Corp" Mt, Kisco, 

N,Y, 
Victor Wire .& Cable, LA., Cal, 
Whltmor Wire .& Cable, No, Hollywood, 

Cal, 
Wireflex Inc., Calumet City, III. 
Woven Elctrns., Mauldin, S. C. 

Cable, Irradiated 
Alpha Wire Corp., Elizabeth, N,J, 

Vol 3-1328 
Amphenol Sams Div., Chatsworth, Cal. 
Belden Corp. Elctrn. Div., Richmond, Ind. 
Berk Tek, Inc., Reading, Pa. 
Birnbach Co., Inc., Freeport, N.Y. 
Brand-Rex Co., Willimantic, Conn. 
Daburn Elctrns. .& Cable Corp" Bronx, 

N,Y, 
Dearborn Wire .& Cable Co" Rosemont, 

III, 
ITI Surprenant Div., Clinton, Mass. 
Judd Wire Div., Burlington, Mass. 
Spectra-Strip Corp., Garden Grove, Cal. 
Standard Wire .& Cable, Los Angeles, 

Cal. 
Storm Products Co., Los Angeles, Ca, 
Times Wire .& Cable, Wallingford, Conn. 
TRW IHolyoke Wire .& Cable, Holyoke, 

Mass, 
Victor Wire .& Cable, L,A" Cal. 
Wire Research Corp., Chatsworth, Cal. 
Woven Elctrns., Mauldin, S. C. 

Cable, Low-Capacitance 
Alpha Wire Corp., Elizabeth, N.J, 

Vol 3-1322 
Cimco Wire .& Cable, Allendale, N.J, 

Vol 3-1347 
3M Co_ Electro Prods, Div" SI. Paul, 

Minn, "'"''''''''_''''''_'''''''''''''_''''''''' Vol 3-853 
Uniform Tubes, Collegeville, Pa. 

Vol 3-1415 
Anaconda Wire and Cable Co .. New York, 

N.Y. 
Belden Corp. Elctrn. Div., Richmond, Ind. 
Berk Tek, Inc., Reading, Pa. 
Birnbach Co., Inc., Freeport, N.Y. 
Boston Insulated Wire & Cable Co., 

Dorchester, Mass. 
Brand-Rex Co., Willimantic, Conn. 
Cities Svc. Co., Chester, N.Y. 
Columbia Eletrn. Cables, New Bedford, 

Mass. 
Consolidated Wire .& Assoc- Corps" 

Chicago,lII, 
Daburn Elctrns, .& Cable Corp_, Bronx, 

N,Y, . 
Dearborn Wire .& Cable Co., Rosemont, 

III, 
Gavitt Wire & Cable oiv., Brookfield, 

Mass. 
Gore, W.L. & Assocs., Inc., Newark, Del. 
Gotham Audio Corp., New York, N.Y. 
ITI Surprenant Div., Clinton, Mass. 
Judd Wire Div., Burlington, Mass. 
Kaman Sciences Corp., Colorado Springs, 

Colo. 
Kistler Instr. Co., Redmond, Wash: 
Malco, A Microdot Co., Inc., Chicago, III. 
Manhattan Elec, Cable Corp" Brooklyn, 

N.Y, 
Nat'l. Wire & Cable, Los Angeles, Cal, 
New-Tronics Corp., Brookpark, Ohio 
Pace Wire & Cable Corp., Oceanside, 

N.Y. 
Phelps Dodge Comm., North Haven, 

Conn. 
Spectra-Strip Corp., Garden Grove, Cal. 

*Vol. 4-1973 

Standard Wire .& Cable, Los Angeles, 
Cal, 

Superior Cable Div., Hickory, N.C. 
Tensolite, Tarrytown, N.Y. 
Times Wire .& Cable, Wallingford, Conn, 
Victor Wire .& Cable, Lll, Cal. 
Whitmor Wire .& Cable, No, Hollywood, 

Cal. 
Wire Research Corp., Chatsworth, Cal. 
Woven Elctrns., Mauldin, S. C. 

Cable, Microphone 
Alpha Wire Corp" Elizabeth, N,J, 

Vol3e1322 
Columbia Eletrn, Cables, New Bedford, 

Mass_ , ... ,.""' •. "'_."" ..•... ,_,,.,,.,.,_ Vol 3-1350 
Consolidated Wire .& Assoc, Corps" 

Chicago, III. " •.• ,.,., Vol 3-1358-1360,1373 
Daburn Elctrns, .& Cable Corp" Bronx, 

N,Y, .-.,.-."",.",."".,." .. _",.,",, ... ," Vol 3-1376 
Dearborn Wire .& Cable Co_, Rosemont, 

111.._,.""".-. •• """.-., • .-.,.,."""",."", Vo13-13s5 
Manhattan Elec. Cable Corp., Brooklyn, 

N,Y, ".",.,."""""." .. "".-.""." ... ,,. Vol 3-1391 
Standard Wire .& Cable, Los Angeles, 

Cal. ".""""""".-."""""",,.,,,,.,," Vol 3-1411 
Belden Corp. Elctrn. Div., Richmond, Ind. 
Birnbach Co., Inc .• Freeport, N.Y. 
Bogen Div., Paramus, N.J. 
Brand-Rex Co., Willimantic, Conn. 
Cities Svc. Co., Chester, NY. 
Cole-Flex Corp., W. Babylon, N.Y. 
Essex Int'i, Inc., Sycamore, III. 
Flexible Circuits, Inc., Warrington, Pa. 
Gavitt Wire & Cable Div., Brookfield, 

Mass. 
General Elec., Bridgeport, Conn 
Gotham Audio Corp., New York, N.Y. 
ITI Surprenant Div., Clinton, Mass. 
Judd Wire Div., Burlington, Mass. 
Lynn Elctrns. Corp., Feasterville, Pa. 
Nat'l. Wire .& Cable, Los Angeles, Cal. 
Pace Wire & Cable Corp., OceanSide, 

NY. 
Shlgoto Inds" Ltd., New York, N.Y. 
Tensolite, Tarrytown, N.Y. 
Times Wire .& Cable, Wallingford, Conn. 
Whitmor Wire .& Cable, No. Hollywood, 

Cal. 
Wireflex Inc., Calumet City, III. 
Woven Elctrns., Mauldin, S. C. 

Cable, Multlconductor 
Alpha Wire Corp., Elizabeth, N.J. 

Vol 3-1315,1317-1331,1333-1335 
Amphenol Cadre Dlv., Endicott, N.Y. 

Vo13e&46 
Amphenol Sales Div., Bunker Ramo 

Corp., Broadview, III. """'''''''' VoI3e&46 
Columbia Eletrn. Cables, New Bedford, 

Mass. """".""""".,,"""" Vol 3-1348-1352 
Consolidated Wire .& Assoc. Corps., 

Chlcago,lII. 
Vol 3-1354-1360,1362,1363,1368,1369, 

1372,1373 
Daburn Elctrns . .& Cable Corp., Bronx, 

N.Y. "."" .. """""." .. ",, ...... Vol 3-1374,1376 
Dearborn Wire .& Cable Co., Rosemont, 

III ... "" ... ""."" VoI3-13B3,1384,1386-1388 
GC Electronics, Rockford, III." Vol3e&79 
Manhattan Elec. Cable Corp., Brooklyn, 

N.Y. ""."""" .. "" ... " .. ",, .... Vol3e1391-1396 
Markel, L Frank .& Sons, Norristown, 

Pa ... "."".""""." ... ""." .. """""". Vol 3-1397 
Nat'l. Wire .& Cable, Los Angeles, Cal. 

Vol 3-1399-1405 
Smith, Herman H., Inc." Bklyn. N.Y. 

Vol3e796 
Standard Wire .& Cable, Los Angeles, 

Cal, ................... " ....................... Vol 3-1411 
3M Co. Electro Prods. Dlv., SL Pau~ 

Minn ............................................. Vol 3e&53 
Times Wire .& Cable, Wallingford, Conn. 

Vol3e1413 
TRW IHolyoke Wire .& Cable, Holyoke, 

Mass ......................................... Vol 3-1414 
Victor Wire .& Cable, LA., Cal. 

Vol3e1417 
Whitmor Wire .& Cable, No. Hollywood, 

Cal ...................... " ..................... Vol3e1418 
Amphenol Sams Div., Chatsworth, Cal. 
Anaconda Wire and Cable Co., New York, 

N.Y. 
Andrew Corp., Orland Pk., III. 
Ansley Elctrns. Corp., Doylestown, Pa. 
Automation Services Div., Windsor, N. Y. 
Belden Corp. Elctrn. Div., Richmond. Ind. 
Beman Mfg., Inc., New Cumberland, Pa. 

Berk Tek, Inc., Reading, Pa. 
Birnbach Co., Inc., Freeport, N.Y. 
Bogen Div., Paramus, N.J. 
Boston Insulated Wire & Cable Co" 

Dorchester, Mass. 
Brand-Rex Co., Willimantic, Conn. 
Cable Sys. & Assembly Co., Inc .. Everett, 

Mass. 
Cerro Wire & Cable Co., New Haven, 

Conn. 
Cimco Wire .& Cable, Allendale, N.J. 
Cities Svc. Co., Chester, N.Y. 
Cole-Flex Corp., W. Babylon, N.Y. 
Essex Int'l, Inc., Sycamore, III. 
Gavitt Wire & Cable Div., Brookfield, 

Mass. 
General Elec., Bridgeport, Conn 
General Elec. Company, Providence, R.1. 
Gore, W.l. & Assoes., Inc., Newark, Del. 
Gotham Audio Corp., New York, N.Y. 
Hatfield Wire & Cable Div., Linden, N.J. 
Hughes Aircraft Co., Connecting 

Devices, Newport Beach, CaL 
ITI Surprenant Div., Clinton, Mass. 
Judd Wire Div., Burlington, Mass. 
Lance Inds .. Sylmar, Calif. 
Leviton Mfg. Co., Inc., Brooklyn, N.Y. 
Lynn Elctrns. Corp., Feasterville, Pa. 
Malco, A Microdot Co .. Inc., Chicago, III. 
Okonite Co., Ramsey, N.J. 
Pace Wire & Cable Corp., Oceanside, 

N.Y. 
Phoenix Wire, Inc., S. Hero, VI. 
Prestolite Wire Div., Eltra Co., Port Huron, 

Mich. 
Revere Elctrn. Div., Wallingford, Conn. 
Reynolds Metals Co., Richmond, Va. 
Rogers Corp., Rogers, Conn. 
Shlgoto Inds., Ltd., New York, N.Y. 
Spectra-Strip Corp., Garden Grove. Cal. 
Storm Products Co., Los Angeles, Ca. 
Superior Cable Div., Hickory, N.C. 
Tapecon, Inc., Rochester, N.Y. 
Teledyne Western Wire & Cable, Los 

Angeles, Cal. 
Telrex Labs., Asbury Park, N.J. 
Tensolite, Tarrytown, N.Y. 
Thermo Elec. Co .. Inc., Saddle Brook, N.J. 
3M Co., SI. Paul, Minn. 
Wire Research Corp., Chatsworth, Cal. 
Wireflex Inc., Calumet City, III. 
Woven Elctrns., Mauldin, S. C. 
Zippertubing Co., Los Angeles, Calif. 

Cable, Power 
Alpha Wire Corp., Elizabeth, N.J. 

Vol 3-1331,1333-1336 
Columbia Eletrn. Cables, New Bedford, 

Mass. .............................. Vol 3-1352,1353 
Consolidated Wire .& Assoc. Corps., 

Chicago, III ............................... Vol 3e1373 
Dearborn Wire .& Cable Co., Rosemont, 

III ................................................. Vol 3e138.5 
Manhattan Elec. Cable Corp., Brooklyn, 

N.Y ............................................. Vol3e1391 
Nat'l. Wire .& Cable, Los Angeles, Cal. 

Vo13-139B 
TRW IHolyoke Wire .& Cable, Holyoke, 

Mass ......................................... Vol3e1414 
Amphenol Sams Div., Chatsworth, Cal. 
Anaconda Wire and Cable Co., New York, 

N.Y. 
Anchor Specialty Mfg., Teterboro, N.J. 
Belden Corp. Elctrn. Div., Richmond, Ind. 
Berk Tek, Inc., Reading, Pa. 
Birnbach Co., Inc., Freeport, N.Y. 
Boston Insulated Wire & Cable Co., 

Dorchester, Mass. 
Cerro Wire & Cable Co., New Haven, 

Conn. 
Clmco Wire .& Cable, Allendale, N.J. 
Cities Svc. Co., Chester, N.Y. 
Copperweld Bimetallics, Glassport, Pa. 
Daburn Elctrns • .& Cable Corp., Bronx, 

N.Y. 
Essex Int'l, Inc., Sycamore, III. 
General Elec., Bridgeport, Conn 
General Elec. Company, Providence, R.1. 
Gore, W.L. & Assocs., Inc., Newark, Del. 
Hatfield Wire & Cable Div .. Linden, N.J. 
ITI Surprenant Div., Clinton, Mass. 
Judd Wire Div., Burlington, Mass. 
Kaman Sciences Corp., Colorado Springs, 

Colo. 
Leviton Mfg. Co., Inc .. Brooklyn, N.Y. 
Malco, A Microdot Co., Inc., Chicago, III. 
Okonite Co., Ramsey, N.J. 

For addresses, phones and key personnel, see YELLOW Pages. 

Cable, Shielded 
Pace Wire & Cable Corp., Oceanside, 
.N.Y. 

Reynolds Metals Co., Richmond, Va. 
Standard Wire .& Cable, LOB Angeles, 

Cal. 
Teledyne Western Wire & Cable, Los 

Angeles, Cal. 
Tensolite, Tarrytown, N.Y. 
Victor Wire .& Cable, LA., Cal. 
Whltmor Wire .& Cable, No. Hollywood, 

Cal. 
Wireflex Inc., Calumet City, III. 
Woven Elctrns., Mauldin, S. C. 

Cable, Retractile-See Cords, 
Retractile 

Cable, Ribbon-See Cable, 
Flat 

Cable, Rotator Antenna-See 
Cable, Multiconductor 

Cable, Shielded 
Alpha Wire Corp., Elizabeth, N.J. 

Vol 3-1321-1324, 1326,1328,1329,1331 
Clmco Wire .& Cable, Allendale, N.J. 

Vol3e1347 
Columbia Eletrn. Cables, New Bedford, 

Mass ............................... Vol 3-1348-1351 
ConSOlidated Wire .& Assoc. Corps., 

Chicago, III. 
Vol 3- 1354,1356-1361,1364-1367,1369, 

1373 
Daburn Elctms • .& Cable Corp., Bronx, 

N.Y ................................... Vol3e1374,1376 
Dearborn Wire .& Cable Co., Rosemont. 

III ....................................... VoI3-1384-138B 
Manhattan Elec. Cable Corp., Brooklyn, 

N.Y ................................... Vol 3-1392-1394 
Markel, L Frank .& Sons, Norristown, 

Pa ............................................... Vol 3-1397 
Nat'l. Wire .& Cable, Los Angeles, Cal. 

Vol3e1399-1401,l405 
Standard Wire .& Cable, Los Angeles, 

Cal. ............................................ Vol 3-1411 
Times Wire .& Cable, Wallingford, Conn. 

Vol 3-1413 
Trompeter Elctrns., Chatsworth, Cal. 

Vol 3e946-951 
Uniform Tubes, Collegeville, Pa. 

Vol 3-1415 
Victor Wire .& Cable, LA., Cal. 

Vol 3-1417 
Whltmor Wire .& Cable, No. Hollywood, 

Cal ............................................. Vol3e1418 
Amphenol Cadre Dlv., Endicott, N.Y. 
Amphenol Sales Dlv., Bunker Ramo 

Corp., Broadview, III. 
Amphenol Sams Div., Chatsworth, Cal. 
Anaconda Wire and Cable Co., New York, 

N.Y. 
Belden Corp. Elctrn. Div., Richmond, Ind. 
Berk Tek. Inc., Reading, Pa. 
Birnbach Co .. Inc., Freeport. N.Y. 
Bogen Div., Paramus, N.J. 
Boston Insulated Wire & Cable Co., 

Dorchester, Mass. 
Brand-Rex Co., Willimantic, Conn. 
Cerro Wire & Cable Co., New Haven, 

Conn. 
Cities Svc. Co., Chester, N.Y. 
Co-Operative Inds., Inc .. Chester, N.J. 
Cole-Flex Corp., W. Babylon, N.Y. 
Estes Engrg. Co .. Gardena, Calif. 
Gavitt Wire & Cable Div., Brookfield, 

Mass. 
General Elec., Bridgeport, Conn 
Gore, W.L. & Assocs., Inc., Newark, Del. 
Gotham Audio Corp., New York, N.Y. 
Hatfield Wire & Cable Div., Linden, N.J. 
Hughes Aircraft Co., Connecting 

Devices, Newport Beach, Cal. 
ITI Surprenant Div .. Clinton, Mass. 
Judd Wire Div., Burlington, Mass. 
Lundy Elctrns. & Sys., Inc., Glen Head, 

N.Y. 
Lynn Elctrns. Corp., Feasterville, Pa. 
Malco, A Microdot Co., Inc., Chicago, III. 
Methode Elctrns., Inc., Chicago, III. 
Okonite Co., Ramsey, N.J. 
Pace Wire & Cable Corp., Oceanside, 

N.Y. 
Perfection Mica Co., Bensenville, III. 
PreciSion Tube, No. Wales, Pa. 
Prestolite Wire Div., Eltra Co., Port Huron, 

Mich. 
Revere Elctrn. Div., Wallingford, Conn. 
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Cable, Shielded (cont'd) 
ReynoldS Metals Co .• Richmond, Va. 
Shigoto Inds., Ltd., .... York, N.Y. 
Storm Products Co., Los Angeles, Ce. 
$uperlor Cable Div .• HIckory, N.C. 
Teledyne Weslern Wire & Cable, los 

Angeles, Cal. 
Tensolite, Tarrytown, N.Y. 
3M Co. Electro Prods. Div., St. Paul, 

Minn. 
TRWlHoIyoke Wire .. Cable, Holyoke, . 

M .... 
Wire Research Corp .• Chatsworth, Cal. 
Wlreftek Inc., Calumet City, III. 
Woven Elctms., Mauldin, S. C. 
Zippertublng Co .. los Angeles, Calif. 

cable, TFE Insulated 
A1J1ha WIre Corp., I:Uzabeth, N.J. 

Vol 3<11329,1330 
CImco Wire" Cable, AUendale, N.J. 

VoI3e1347 
Daburn E1ctrns. & Cable Corp., Bronx, 

N.Y • • _H .... ___ H __ ........... VoI3e1375 
Manhattan EIec. Cable Corp.. Brooklyn, 

N.Y • ..... _ ..... H ........ H ....... _ .... H VOI3e139l 
Merkel, L. Frank .. Sons, Norristown, 

Pa •• _H ....... H .... _ ...... -.. ........ _ VoI3e1397 
Nal'L Wire .. Cable, Los Angeles, Cal. 

VOI3e1405 
TRW/Holyoke Wire .. Cable, Holyoke, 

Masa. ...... H .......... _ ......... _ ....... Vol3e1414 
UnIform Tubea, CoUegevlUe, Pa. 

Vol 3<11415 
Belden Corp. Elclm. Div .• Richmond. Ind. 
Boslon Insulaled Wire & Cable Co .• 

Dorchester. Mass. 
Cerro Wire & Cable Co., New Haven, 

Conn. 
Chemplast, Inc .• Wayne, N.J. 
Columbia E1etrn. Cablas, New Bedford, 

Masa. 
Conaolldated Wire" Aasoc. Corps., 

Chicago, 10. 
Dearborn Wire" Cable Co., Rosemont, 

UL 
Gore. W.L & Assocs .• Inc .• Newark. Del. 
ITT Surprenant Div .• Clinlon. Mass. 
Kistler Instr. Co .• Redmond, Wash. 
Mateo. A Microdot Co .• Inc .• Chicago. III. 
Norelcom Inds .• Inc .• Farmingdale. N.Y. 
PhOenix Wire. Inc •• S. Hero. VI. 
Revere Elclrn. Div,; Wallingford, Conn. 
Standard Wire .. Cable, Los Angeles, 

Cal. 
Storm Products Co., Los Angeles. Cs. 
Tensolite. Tarrytown. N.Y. 
TIme8 Wire .. Cable, WalUngford, Conn. 
V!Ctor Wire .. Cable, L.A., CsL 
Whitmor Wire .. Cable, No. HoUywood, 

Cal. 
Wire Research Corp .• Chatsworth. Cat 
Woven Elclms .• Mauldin. S. C. 
Zippertubing Co .• los Angeles. Calif. 

Cable, TV (Including Camera) 
ConaoIkIated Wire .. A88oc. Corp&., 

ChIcago, UL .. _ .... VOI3e1354, 1361,1368 
Standard Wire .. Cable, Los Angeles, 

Cal. .. H_ ......... H._ ....... H.HH ... H Vol 3<11411 
Belden Corp. Elclm. Div .• Richmond. Ind. 
Bark Tek, Inc .• Reading, Pa. 
Boston Insulated Wire & Cable Co., 

Dorchester. Mass. 
Brand-Rex Co .• WHilmantic. Conn. 
Cities Svc. Co., Chester, N.Y. 
General Elec., Bridgeport. Conn 
Judd Wire Div., Burlington. Mass. 
Leer SIegler, Anaheim, Csi. 
Nat'L Wire .. Cable, Los Angeles, CaL 
Pace Wire & Cable Corp •• Oceanside. 

N.Y. 
RCA Corp .. Camden, N.J. 
Saxton Prods .• Congers, N.Y. 
ShlgotO Inde., Ltd .. New York, N.Y. 
TImes Wire .. Cable, Walhngford, Conn. 
TRW/HOlyoke WJre .. Cable, Holyoke, 

Mus. 
Victor Wire .. Cable, LA., Cal. 
WhItIIIor WIre .. Cable, No. HoUywooc/, 

Cal. 
Wire Research Corp., Chatsworth. Cal. 
Woven EIcIrnS., Mauldin, S. C. 

cable, TelephOne 
Alpha WIre Corp .. Ellzabetll, N.J. 

VoI3e1323 
ConaoUdatedWIre .. Anoc.. Corpt., 

ChIcago, 10. _.H'_HH.;;"HH_. Vol 3<11372 
Manllettan EIec, cable Corp.. Brooklyn, 

N.Y • .. _ .. __ .,;. .... _.OH_HH_ VoI3e1381 
Anaconda Wire and Cable Co., New York. 

N.Y. 
Belden Corp. Elclm. Div .• Richmond. Ind. 
Bimbach Co., Inc., Freeport. N.Y. 
Brand-Rex Co., Wdlimantic. Conn. 
Cities Svc. Co .• Chester, N.Y. 
Columbia EIetrn. Cables, New Bedford, 

Masa. 
Copperweld Bimetallics, Glassport, Pa. 
Daburn Eictrna. .. Cable Corp., Bronx, 

N.Y. 
Dearborn Wire .. Cable Co., Rosemont, 

10. 
Hatfield Wire" Cable Div., Unden, N.J. 
Lynn EIcIrns. Corp .• Feasterville. Pa. 
Okonile Co .• Ramsey, N.J. 
Pace. Wire & Cable Corp., Oceanside, 

N.Y. 
Phelps Dodge Comm., North Haven. 

Conn. 
Shigolo 1IIds., Ltd~ New York, N.Y. 
Standard Wire .. Cable, Los Angelea, 

Cal. 
Superior Cable Div .. Hickory. N.C. 
TRW/Holyoke Wire .. Cable, HOlyoke, 

Maas. 
Victor Wire .. Cable, L.A., CaL 
Wire Research Corp., Chatsworth. Cal. 
Wirellex Inc., Calumet City. Ill. 
Woven Elclms .• Mauldin. S. C. 

cable, Transmission Une 
Nat'L Wire." Cable, Los Angeles, Cal. 

Vol3e1404 
Trompeter Elclme., ClIatsworth, Csi. 

Vol aefl4&.951 
Alpha Wire Corp., Elizabeth, N.J. 
Anaconda Wire and Cable Co .• New York. 

N.Y. 
Andrew Corp., Orland Pk .• Ill. 
Ansley Elctrris. Corp., Doylestown, Pa. 
Belden Corp: Elctrn. Div .• Richmond. Ind. 
Berk T8k. Inc .• Reading, Pa 
B1rnbach Co., Inc .• Freeport, N.Y. 
Brand-Rex Co .• Willimantic. Conn. 
CCA Elclms. Corp .• Gloucester. N.J. 
Columbia Eletrn. Csbles, New Bedford, 

Mae .. 
Consolidated Wire .. A.soc. Corp&., 

ChiCago, Uf. 
Copperweld Bimetallics. Glassport. Pa. 
Daburn Elctrns ... Cable Corp., Bronx, 

N.Y. 
DelI'botn Wire" Cable Co., Rosemont, 

10. 
Flexible Circuits. Inc .• Warringlon. Pa. 
Gore. W.l. & Assocs .• Inc., Newark. Del. 
Hatfield Wire & Cable Div., Unden. N.J. 
Hugllea AIrcraft Co., Connecting 

Deylces. Newport Beach, Csi. 
Jerrold Electronics Corp .• Philadelphia. Pa. 
Judd Wire Div., Burlington. Mass. 
Kaman Sciences Corp .• Colorado Springs. 

Colo. 
Manhattan EIec. Cable Corp., Brooklyn, 

N.Y. 
Markel, L. Frank .. Sons, Norristown, 

Pa. 
Okonite Co .• Ramsey, N.J. 
Pace Wire & Cable Corp .. Oceanside. 

N.Y. 
Phelps Dodge Comm .• North Haven. 

Conn. 
Precision Tube, No. Wales. Pa. 
Reynolds Metals Co., Richmond. Va. 
RF Systems, Inc .• Cohassel, Mass. 
Standard Wire .. Cable, Los AngeleS, 

Cal. 
Tensolite, Tlll'rytown. N.Y. 
TImes WIre .. Cable, Wallingford, COnn. 
TRW/Holyoke Wire .. Csble, HOlyoke; 

Maea. 
Ulltform Tubes, CoIIegeylUe, PI. 
VIctor Wire .. cable, I...A., Cal. 
Wire Research Corp .• Chatsworth. Cal. 
Woven Elctms .• Meuldin •. S. C. 
Zippertubing Co .• los Angeles. Calif. 

PRODUCT INDEX a DIRECTORY 

Cable,· Triaxial 
ConaoIIdated Wire .. Aaaoc. Corps., 

Chicago, 11I.. __ .H ____ VoI 3<11365 
Markel, L. Frank .. Sons, NorrIstown, 

Pa. __ ' __ H ... _. __ ... _VoI3'l1397 
Nat'L Wire .. Cable, Los AngeIe8, Csi. 

Vol 3<11399,1402,1403 
Trompetei EIctrn8., Chatsworth, Cal. 

Vol 3<1948-951 
Alpha Wire Corp., Elizabeth, N.J. 
Amperex EIectronlc Corp., HIcksville, 

N.Y. 
BeIdan Corp. EIcIm. Div., Richmond. Ind. 
Boston Insulated Wire & Cable Co., 

Dorchester, Mass. . 
Brend-Rex Co .• Willimantic, Conn. 
CImco Wire" Cable, AIIend8Ie, N.J. 
CitIes Svc. Co., Chaster, N.Y. 
Daburn E1ctrnl. .. Cable Corp., Bronx. 

N.Y. 
Dearborn Wire" CebIe Co., Rosemont, 

III. 
ITT Surprenant Div.; Clinton. Mass. 
Judd Wire Div .. Burlington. Mass. 
Mateo, A Microdot Co., Inc., Chicago. Ill. 
Precision Tube, No. Wales, Pa. 
St8ndard Wire .. Cable, Los Angeles, 

Cal. 
Tensolile, Tarrytown. N.Y. 
TImes Wire" Cable, Wallingford, Conn. 
TRW/Holyoke Wire .. Cable, Holyoke, 

M .... 
VIctor Wire .. Cable, L.A., Cal. 
Whitntor Wire & Cable, No. HoUywood, 

Cal. 
Wire Research Corp .. Chatsworth. Cal. 
Woven Elctms., ~uldin, S. C. 
Zippertubing Co •• Los Angeles. CaIH. 

Cable Assemblies & 
Harnesses 

AMP Cspltron DiY./AMP Incorporated, 
EUzabethtown, Pa. ._ .. _ Vol 3<lSS6,557 

Amphenol Cadre DiY~ Endicott, N.Y. 
Vol 3<1646,1091 

Amp/IenoI Sales t)Iv" Sunker Ramo 
Corp., Broadview, 10 • .. _.H .... VOl 3"646 

Semen Mfg., Inc., New Cumberlend, Pa. 
Vol 30649 

Connector Corp~ Chicago, UL VoI3"657 
Glellalr, Inc., Glendale, CsUf ... Vol 4'>370' 
National TeJ.Tronlc$, MeaclvlUe, Pa. 

VoI3e707 
Net'L Wire .. Cable, loB Angeles, Cal. 

Vol 3<11406,1407 
Pomona Elctm .. Co., Inc., Pomona, Cal. 

Vol 3<1721,762-785 
Rowe IncIs~ Dlv~ Toledo, OhIo 

VoI3<lno.n1 
Storm Products Co., Los Angeles, Cs. 

VoI4es72* 
3M Co. Electro Prods. DIY., SI. Paul, 

MIM ........ _.H.o ... H __ .H.H .... _ Vol "53 
Tlmae .Wire .. Cable, WaHIngford. Conn. 

VoI3e1413 
Trompeter Elctma.. ClIataworth, Cal. 

Vol 30946-951 
TRW/HOlyoke Wire" Cable, Holyoke. 

M .... • H .... _.H.H_ .. _ ...... H.H.H. Vol 3<11414 
UnIformTUbea, CoUegevlUe, Pa. 

Vol 3.,415 
VICtor Wire .. CebIe, L.A~ caL 

Vol 3<11417 
Accurale EIcIrns. Corp .• Elyria. Ohio 
Adams-Russell Co., Inc .• AR - Waltham 

Div .• Waltham. Mass. 
ADO Prod8~ Minneapolis, Mlnno 
AUied Syatel1l8 Corp., Greensboro, N.C. 
American Microwave Inds.,lnc .• Waltham, 

Mass. 
Amphenol Connector DiY., Broadview, 

UL 
Amp/Ienol Ind'L Div., ChIcago, In. 
Amphenol sams Div .• Chatsworth, Cal. 
Anchor Specially Mfg .• Teterboro. N.J. 
Andrew CorP .. Orland Pk., III. 
Ansley Elclms. Corp .• Doylestown. Pa. 
ARI Inds., Inc., Franklin Pk .• III. 
Artiaan Elclms. Corp .• Parsippany, N.J. 
Augal Inc., Attleboro. Mass. 
Austin EIcIms .• Roselle. N.J. 
Automation Dynamics. Northvale. N.J. 
Automation Services Div .• Windsor, N. Y. 
Barker Prods. Co .• Saugus. Mass. 
Belden Corp. Elctm. Div., Richmond, Ind. 
Bendik Corp .• Sidney. N.Y. 
BencIIlr, Franklin, hid. 

Berg Eltctronlos, New Cumberland; Pa. 
Bark Tek, Inc., Reading. Pa. 
Boston Insulaled WlI'e & Cable Co., 
Dorchester. Mass. 

Bumdy Corp .. Norwalk. Conn. 
Cable Sys. & Assembly Co .• Inc., Everett. 

Mass. 
CIncII ConnectOl'lJ, Oper of TRW I:Jctrn. 

Contps., I:Ik Grove VIllage, 10. 
Climatronics Corp .• Hauppeuge, N.Y. 
Co-Operative Inds., Inc., Chester. N.J. 
Cole Instrument Corp., Costa Mesa. Cal. 
ColUns Radio Co .• Dallas, Tex. 
Cross Eleclronics Inc., Warrendale. PI. 
O-Cemco. Inc., Burbank. Calif. 
Daburn E1ctm .... CebIe Corp~ Bronx, 

N.Y. 
De Solo Eiec. Prods., De SolO, Mo. 
Deal'botn Wire .. Cable Co., Rosemont, 

III. 
DIelectric Sciences. Burlington, Mass 
Electrol Co.; Inc .• York, Pa. 
Elctrn. Molding Corp., WOOII8OCket, IU 
Electrovert. MI. Vernon. N.Y. 
Elgin Elclms. Inc .• Waterford, Pa. 
Essex Inl'l, Inc .• Sycamore. III. 
Esles Engrg. Co .• Gardana. CalIf. 
Excel Specially Corp., Chicago,III. 
Flex-Unk Products. Inc., San Fernando, 

Cal. 
Flexible Circuits. Inc .• Warrington. Pa. 
Gavitt Wire & Cable Div., Brookfield. 

Mass. 
General lab. Assocs •• Norwich. N.Y. 
Gore. W.L. & Assocs .• Inc .• Newark. Del. 
GRM Corp., Medford, N.J. 
Guardian California. Culver City. Cal. 
Halmar Elclms .• Inc., Columbus. Ohio 
Hughes Aircraft Co., Connecting 

Oeyice8. Newport Beach, Cal. 
leo/Rally. Palo Alto, Csi. 
IEC Eleclronics Corp" E. Rochester, N.Y. 
IFE Div .• E. Providence. R. I. 
ITT Cannon Electric, Santa Ana, Cal. 
Janco Corp., BurtIank, Csl 
Jeltron Prods., Hanover. N.J. 
Judd Wire Div .• Burlington. Mass. 
Kaman Sciences Corp .• Colorado Springs. 

Colo. 
Kales Scientific IflstrS .• Inc .• Watertown. 

Mass. 
Lear Siegler, Inc .• Santa Monica. Calif. 
Unemaster Swnch Corp., Woodslock, 

Conn. 
lynn Elctl'f1\!. Corp .• FeastervHle. Pa. 
Mac Panel Co., High Pt., N.C. 
Malqo. A Microdot Co .• Inc .• Chicago. iii. 
Manger Elee. Co .• Inc .• Stamford. Conn. 
Masterite Corp .• Torrance, Cal. 
Meson Electronics Co .. Inc., Rochester. 

N.Y. 
Mid-Wesl Metal Prods .• Inc., Kansas City, 

Kans. 
Millelron, Inc .• PittSburgh. Pa. 
Pandult COrp., nnley Pit., 10. 
Paraplegics Mfg., BensenvUIe. "'. 
Phelps Dodge Comm.. North .Haven, 

Conn. 
Phoenix Wire. Inc .• S. Hero, VI. 
Projects Unlimited, Inc., Dayton, OhIo 
Quantrol Elclms .• Inc .• EI Paso, Tex. 
Revere Elclm. Div .• Wallingford. Conn. 
Reynolds Inds .. Inc.. Marina Del Ray, Cal. 
Richco Plastic Co .• ChICagO. III. 
Rogers Corp .. Rogers, Conn .. 
Sealectro Corp., Mamaroneck, N.Y. 
Shigoto 1IIds., Ltd., New York, N.Y. 
SIgnel Scientific Co .• Burbank: Cal. 
Silco Antennas. Porlland. Ore. 
SmUh, Herman H~ Inc., Bklyn., N.Y. 
Spectra-SIrip Corp .• Gat"den Grove, Cal. 
Standard WIre .. CebIe, Los Angeles, 

CsL 
Superior Mfg. & Instrument Corp .. long 

Island City, N.Y. 
SWilchcraft. Inc .• Chicago, III. 
Technical Research .. Mfg. Co .• 

Manchester. N.H. 
Teled~ne Positive Connector. Ansonia. 

Conn. 
3M Co .• St. Paul, Minn. 
Vega Precl8lon Lab&., Vienna, Va. 
Viking Inds .• Inc .• Chatsworth. Calil. 
Virginia Panel Corp., Waynesboro, Va. 
WeInacIIeI Engrg. Co., GeIthersburg. 

MeL . 

Wire Research Corp .• Chatsworth. Cal. 

28 Mfra. In Bold· face .witb page numbers describe this product In the White pages. 



PRODUCT INDEX & DIRECTORY 
Wireflex Inc., Calumet City, III. 
Wiremold Co" W. Hartford, Conn. 
Woven Elctrns., Mauldin, S. C. 
Xerox Data Sys., EI Segundo. Cal 
Zaring Inds., Inc., Westfield, Ind. 
Zippertubing Co., Los Angeles. Calif. 

Cable Clamps & Clips-See 
Clamps & Clips, Cable 

Cable Retractors 
Grant Hardware Co., W. Nyack, N.Y. 
Hunter Spring, Hatfield, Pa. 
Vent-Rak, Indianapolis, Ind. 
Zero Mfg. Co., Burbank, Cal. 
Zippertubing Co., Los Angeles, Calif. 

cable Testers-See Testers, 
Cable 

Cages, Circuit Board-5ee 
Racks, Circuit Board 

Calculators, Electrical & 
Electronlc·Also See 
Computers, Desk Top 

Allied Elctrns., Chicago, III. 
Bowmar/ ALI, Inc., Acton, Mass. 
Bowmar Instr. Corp., Ft. Wayne, Ind. 
Cal-Tex Semiconductor, Santa Clara, Cal. 
Cherry Electrical Prods., Waukegan, III 
Control Equip. Corp., Lowell, Mass. 
Eldorado Electrodata, Concord, Cal. 
Facit-Addo, Inc., Secaucus, N.J. 
HAPCO, Boulder, Colo. 
Heath Co., Benton Harbor, Mich. 
Innovatek Enterprise, Millerton, N.Y. 
Monroe, Calculator Co., Orange, N.J. 
Solltron Devices, San Diego, Cal. 
Tektronix, Inc., Beaverton, Ore. 
Victor Comptometer Corp., Chicago, III. 
Wang Labs., Inc., Tewksbury, Mass. 

Calibration Services-See 
Services, Calibration & 
Instrument Repair 

Calibrators, Accelerometer 
Advanced Dynamic Instrs. Div., Alexandria, 

Va. 
Anchor Specialty Mfg., Teterboro, N.J. 
B & K Instrs., Inc., Cleveland, Ohio 
Endevco, Pasadena, Calif. 
General Radio Co., Concord, Mass. 
Kistler Instr. Co., Redmond, Wash. 
North Hills Elctrns., Inc., Glen Cove, 

N.Y. 
Rohde & Schwarz Sis., Passaic, N.J. 
Unholtz-Dickie Corp., Hamden, Conn. 

Calibrators, Attenuation 
AIL, Div. Cutler-Hammer, Inc., Deer Park, 

N.Y. 
Arra Inc., Bay Shore, N.Y. 
Guildline Instrs., Inc., Larchmont, N.Y. 
Maury Microwave Corp., Cucamonga, 

Calif. 
Micro-Tel Corp., Baltimore, Md. 
Narda Microwave Corp., Plainview, N.Y. 
PRO Elctrns., inc., Westbury, N.Y. 
Scientific-Atlanta, Inc., Atlanta, Ga. 
Singer Instrumentation Palo AHo Oper., 

Palo Alto, Cal. 
Weinschel Engrg. Co., Gaithersburg, 

Md. 

Calibrators, Crystal 
RFL Inds., Instr. Div., Boonton, N.J. 

. Volle497 
Data-Control Systems, Danbury, Conn. 
Drake, R.L., Co., Miamisburg, Ohio 
Edison Elctrns. Div .. Manchester, N.H. 
Fork Standards, W. Chicago, III. 
Heath Co., Benton Harbor, Mich. 
Meloy Laboratories Inc., Springfield, 

Va. 
Microwave/Sys., Inc., E. Syracuse, N.Y. 
PPM, Inc., Bedford, Ohio 
Rohde & Schwarz Sis., Passaic, N.J. 
Systron-Donner Microwave Div., Van 

Nuys. Cal. 
T-F Electronics, Inc., Austin, Tex. 

Calibrators, Current 
Optimation, Inc., Chatsworth, Cal. 

Vol 1-492 
American Aerospace Controls Inc., 

Farmingdale, N.Y. 

*Vol_ 4·1973 

Electrical Instr. Svc., Inc., MI. Vernon, N.Y. 
Electronic Dev. Corp., Boston, Mass. 
Fluke, John Mfg. Co., Inc., Seattle, Wash. 
General Resistance, Inc., MI. Vernon, N.Y. 
Guildline Instrs., Inc., Larchmont, N.Y. 
Holt Instr. Labs., Oconto, Wisc. 
Ind'l. Test Equip., Clifton, NJ 
Julie Research Lab., New York, N.Y. 
Keithley Instrs., Inc., Cleveland, Ohio 
North Hills Elctrns., Inc., Glen Cove, 

N.Y. 
RFL Inds., Instr. Dlv., Boonton, N.J. 
United Sys. Corp., Dayton, Ohio 

Calibrators, Frequency 
Austron, Inc., Austin, Tex ......... Volle391 
American Time Products, WoodSide, 

N.Y. 
Collins Radio Co., Dallas, Tex. 
Data-Control Systems, Danbury, Conn. 
Edison Elctrns. Div., Manchester, N.H. 
Fluke, John Mfg. Co., Inc., Seattle, Wash. 
Fork Standards, W. Chicago, III. 
Frequency Elctrns., New Hyde Pk .. N.Y. 
Frequency Engrg. Labs., Farmingdale, N.J. 
General Microwave Corp., Farmingdale, 

N.Y. 
Leader Instruments Corp .. Long Island 

City, N.Y. 
Meloy Laboratories Inc., Springfield, 

Va. 
Micro-Now Instr., Chicago, III. 
Micro-Tel Corp., Baltimore, Md. 
Microwave/Sys., Inc., E. Syracuse, N.Y. 
New Era Products, Cleveland, Ohio 
Ormond Inc., Santa Fe Springs, Cal. 
PPM, Inc., Bedford, Ohio 
Riverbank Labs., Geneva, III. 
Rohde & Schwarz SiS., PassaiC, N.J. 
Solid State Elctrns. Corp., Sepulveda, 

Cal. 
Systron-Donner Microwave Div., Van 

Nuys, Cal. 
Tektronix, Inc., Beaverton, Ore. 

Calibrators, L VDT 
Collins, G.L. Corp., Long Beach, Calif. 
Custom Sci. Instrs., Inc., Whippany, N.J. 
North Atlantic Inds., Plainview, N.Y. 

Calibrators, MagnetiC Field 
Thomas & Skinner, Inc., Indianapolis, 

Ind ........................... : ................... Vol I-SIS 
Advanced Kinetics, Costa Mesa, Calif. 
Delta-Benco Ltd., Rexdale, Ont., Can. 
Electro-Mechanics Co., Austin, Tex. 
LDJ Electronics, Troy, Mich. 
RFL Inds., Instr. Div., Boonton, N.J. 

Calibrators, Meter-See 
Testers, Meter 

Calibrators, Oscilloscope 
Ballantine Laboratories, Inc., Boonton .. 

N. J. 
E-H Resch. Labs., Inc., Oakland, Cal. 
Kikusui Elctrns. Corp., Kawasaki City, 

Kanagawa-Pref., Japan 
Meloy Laboratories Inc., Springfield, 

Va. 
Tektronix, Inc., Beaverton, Ore. 

Calibrators, Radar Range 
Metric Sys., Ft. Walton Beach, Fla. 

Volle3S7 
Instrumentation Tech. Corp., Northbridge, 

Cal. 
RCA Govl. & Comm. Sys., Moorestown, 

N.J. 
Weinschel Engrg. Co., Gaithersburg, 

Md. 

Calibrators, Sweep-See 
Generators, Sweep 

Calibrators, Synchro 
Singer Instrumentation, Los Angeles 

Dper., Los Angeles, Cal ......... Voll-S07 
Singer Instrumentation Palo Alto Oper., 

Palo Alto, CaL .......................... Voll-S07 
Astrosystems, Inc., Lake Success, N.Y. 
Dranetz Engrg. Labs., So. Plainfield, 

N.J. 
Ind'i. Control Co., Farmingdale, N.Y. 
Jonard Inds. Corp., Bronx, N.Y. 
Julie Research Lab., New York, N.Y. 
North Atlantic Inds., Plainview, N.Y. 
Theta Instr. Corp., Fairfield, N.J. 

Calibrators, Time-Base 
Austron, Inc., Austin, Tex ......... Vol 1-391 
American Time Products. WoodSide, 

N.Y. 
Automated Meas., Oakland, Calif. 
Ballantine Laboratories, Inc., Boonton .. 

N.J. 
Dranetz Engrg. Labs., So. Plainfield, 

N.J. 
E-H Resch. Labs., Inc., Oakland, Cal. 
Fork Standards, W. Chicago, III. 
General Microwav" Corp., Farmingdale, 

N.Y. 
Gralex Inds., Dlv, Gen. Microwave, 

Farmingdale, N.Y. 
Meloy Laboratories Inc" Springfield, 

Va. 
Phelps Dodge Comm;, North Haven, 

Conn. 
PPM, Inc., Bedford, Ohio 
Specific Products, Monrovia, Cal. 
T-F Electronics, Ihc., Austin, Tex. 
TektroniX, Inc., Beaverton, Ore. 

Calibrators, Voltage 
Electronic Dev. Corp" Boston, Mass. 

Vol 1-429 
Optimatlon, Inc., Chatsworth, Cal. 

Vol 1-492 
Pioneer/Instrumentation, Cleveland, 

Ohio ............................................ Vol 1-494 
Precision Standards C<orp., Santa Ana, 

Cal ............................................... Volle49S 
Analogic, Wakefield, Mass. 
Ballantine Laboratories, Inc., Boonton .. 

N.J. 
Beckman Instrs., Cedar Grove, N.J. 
Chicago Condenser Corp., Chicago, III. 
Computer Diode, Fair Lawn, N.J. 
Constant Voltage Co., Chicago, III. 
Doric Sci. Corp., San Diego, Calif. 
Electrical Instr. Svc., Inc., MI. Vernon, N.Y. 
Electro-Optical Inds., Inc., Santa Barbara, 

Cal. 
Electro Sci. Inds., Portland, Ore. 
Fluke, John Mfg. Co., Inc., Seattle, Wash. 
Fogg System Co., Denver, Col. 
General Microwave Corp., Farmingdale, 

N.Y. 
General Rand Corp., Edison, N.J. 
General Resistance, Inc., MI. Vernon, N.Y. 
Guildline Instrs., Inc., Larchmont, N.Y. 
Hallmark Standards, Inc., MI. Vernon, N.Y. 
Holt Instr. Labs., Oconto, Wisc. 
Ind'i. Test Equip., Clifton, NJ 
Julie Research Lab., New York, N.Y. 
Keithley Instrs., Inc., Cleveland, Ohio 
Kepco, Inc" Rushing, N.Y. 
Kistler Instr. Co., Redmond, Wash. 
NH Research, Inc., Santa Ana, Calif. 
North Hills Elctrns., Inc., Glen Cove, 

N.Y. 
Pioneer MagnetiCS, Santa Monica, Cal. 
Power DeSigns, Westbury, N.Y. 
RFL Inds., Instr, Div., Boonton, N.J, 
Ross Engrg, Corp" Campbell, Cal. 
Simpson Elec. Co., Chicego, III. 
Systron-Donner Corp., Concord, Cal. 
Systron-Donner Concord Instr. Div., 

Concord, Cal. 
TektroniX, Inc., Beaverton, Ore. 
Tempo Instrument, Inc., Plainview, N.Y. 
United Sys. Corp., Dayton, Ohio 
Weston Instruments, Inc., Newark, N.J. 
Westronics, Inc., FI. Worth, Tex. 
Zi-Tech Div., Palo Alto, Cal. 

Calibrators. VSWR 
Alford Mfg. Co., Winchester, Mass. 
General Microwave Corp., Farmingdale, 

N.Y. 
General Radio Co., Concord, Mass. 
Narda Microwave Corp., Plainview, N.Y. 
PRO Elctrns., Inc., Westbury, N.Y. 
Radiation Devices Co., Baltimore, Md. 
Signallte, Neptune, N.J. 
Singer Instrumentation, Los Angeles 

Oper., Los Angeles, Cal. 
Singer Instrumentation Palo Alto Oper., 

Palo Alto, Cal. 
Systron-Donner Microwave Div., Van 

Nuys, Cal. 
Telonic Inds., Inc., Laguna Beach, Calif. 
Weinschel Engrg, Co., Gaithersburg, 

Md. 
Wiltron Co., Palo Alto, Calif. 

For addresses, phones and key personnel, see YELLOW Pages. 

Cams 
Calling Sytems-See Intercom. 

Systems 

Calorimeters, Microwave 
Bird Elctrn., Cleveland, Ohio .... Vol 1-396 
Electro Impulse, Inc., Red Bank, N,J. 

Volle432 
Manhattan Elec. Cable Corp., Brooklyn, 

N.Y ............................................. Vol3e1391 
General Microwave Corp., Farmingdale, 

N.Y. 
Kahl Scientific Instr. Corp., EI Cajon, Calif. 
Microlab/FXR, Livingston, N.J. 
Narda Microwave Corp., Plainview, N.Y. 
PRO Elctrns., Inc., Westbury, N.Y. 
Raytheon Co., Waltham, Mass. 
TRG Prods., E. Boston, Mass. 
Varian Assocs., Palo Alto, Cal. 
Varian Palo Alto Tube Div., Palo Alto, Cal. 

Cameras, Data Recording 
Alden Elctrn. & Impulse Record. Equip., 

Westboro, Mass. 
CAl Div. Bourns Inc., Barrington, III. 
Chadwick-Helmuth Co., Inc., Monrovia, 

Calif. 
Cole Instrument Corp., Costa Mesa, Cal. 
Fairchild Space & Defense Sys .. Syosset, 

N.Y. 
Heitz, Karl, Inc., New York, N.Y. 
McDonnell Douglas Electronics Co., SI. 

Charles, Mo. 
PSC Technology Inc., Glendale, Cal. 
Tech Serv., Inc., Fogelsville, Pa. 
Teledyne Camera Sys., Arcadia, Cal. 
3M Co., SI. Paul, Minn. 
Westinghouse Elec. Corp., Defense & 

Public Sys, Pittsburgh, Pa. 

Cameras, Image Converter 
Advanced Kinetics, Costa Mesa, Calif. 
Chemical Etching Equip. & Supply, 

Alexandria, Va. 
Circon Corp., Santa Barbara, Ca. 
Nuclear Data, Palatine, III. 
RCA Govl. & Comm. Sys., Moorestown, 

N.J. 
TRW Instrs .. EI Segundo, Cal. 
Westinghouse Elec. Corp., Defense & 

Public Sys, Pittsburgh, Pa. 
Westinghouse Elec., Elmira, N.Y. 
Wild Heerbrugg Instrs., Farmingdale, N.Y. 

Cameras, Infrared 
Barnes Engrg. Co., Stamford, Conn. 
Heitz, Karl, Inc .. New York, N.Y. 
R.C.A. Aerospace Sys. Div., Burlington, 

Mass. 
RCA Govt. & Comm. Sys." Moorestown, 

N.J. 
Research Devices, Berkeley Heights, N.J. 
TRW Instrs., EI Segundo, Cal. 

Cameras, Microcircuit 
Processing 

Jade Corp., Huntingdon Valley, Pa. 
Vol 1-384 

Chemical Etching Equip. & Supply, 
AlexanQria, Va. 

Cameras, Oscilloscope 
Nat'l. Wire & Cable, Los Angelea, Cel. 

Vol3e1399 
Ballantine Laboratories, Inc., Boonton .. 

N.J. 
Bioelectric Instrs., Farmingdale, N.Y. 
CAl Div. Bourns Inc., Barrington, III. 
Dumont Oscilloscope Labs., Inc., W. 

Caldwell, N.J. 
General Microwave Corp., Farmingdale, 

N.Y. 
Heitz, Karl, Inc., New York, N.Y. 
PSC Technology Inc., Glendale, Cal. 
Tech Serv., Inc., Fogelsville, Pa. 
TektroniX, Inc., Beaverton, Ore. 
Teledyne Camerlt Sys .. Arcadia, Cal. 
Test & Measuring Instrs. Inc., 

Hicksville, N.Y. 

Cams 
Bunting, Brass & Bronze Co., Toledo, Ohio 
Kahle Engrg. Co., Union City, N.J. 
Kwikset Powdered Metai Prods., Anaheim, 

Cal. 
Mechanical Engraving Co., Inc., Bronx, 

N.Y. 
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Cams (cont'd) 
Micrite Metaj Mfg., Inc., Canoga Park, 

CaL 
PIC Design Division, Ridgefield .. Conn. 
Sterling Instr .. New Hyde Pk., NY 

Cans, Capacitor, Relay, 
Semiconductor, 
Transformer, etc 

Micrite Metal Mfg., Inc., Canoga Park, 
Cal. ............................................ Vol 3"1036 

GTI Corp. (E). Pittsburgh. Pa. 
Kinelron Corp .• Asbury Park. N.J. 
Magnetic Metals Co .• Camden. N.J. 
Rostone Corp .• Lafayette. Ind. 
South Sh'ore Metal Prods .• Inc .• 

Farmingdale. N.Y. 

Cans " Flat Packs, Integrated 
Clrcuit-See Packages, 
Integrated Circuit 

Capacitance Comparators
See Bridges, Capacitance 

Capacitor Leakage Indicators 
-See Testers, Capacitor 

CapaCitors, Fixed for A-C 
Applications (Including 
Motor Start) 

Component Resch., Santa Monica, CaL 
Vol 3"365-319,390,393-401 

E1ectrocube, San Gabriel, Cal 
Vol 3-438,439 

F-Dyne Elctms., Bridgeport, Conn. 
Vol 3-«3 

General Elec. Co~ EIc1rn. Comps. SIs. 
Dept., Schenectady, N.Y. Vol 3e.t46,447 

Film Capacitors. Inc .. Passaic. N.J. 
ITT Jennings. Monrovia. Cal. 
Microwave Filter Co .• Inc,. East Syracuse. 

N.Y. 
Sangamo Elec. Co., Pickens, S.C. 
Sh/golo Inds., Ltd., New York, N.Y. 
Sprague Elec. Co .. No. Adams. Mass. 
Trillc Elc1m. Sys., Forest Hills, N. Y. 
TRW CapacHors, Ogallala, Neb. 

CapaCitors, Air Cooled 
"iTT Jennings Esstern Regional 'Offlce, 

Dunellen .. N.J ........................... Vol 3"479 
ITT Jennings, San Jose, Cal .... Vol 3"479 
ITT Jennlngs-Monrovla, San Jose, CaL 

Vol 3-.479 
ITT Jennings, Vacuum Elctrn. Prods., 

San Jose, Cal ........................... Vol 3"479 
Del ElectroniCS eorp~ MI. Vernon, N.Y. 
Maxwell Labs .• Inc .• San Diego. Calif. 
United Mineral & Chem. Corp .• New York. 

N.Y. 

Capacitors, Chip (For 
Microcircuits) 

American Tech. Ceramics, Huntington 
StB., N.Y ............................. Vol 3"342,343 

AVX Ceramics Corp., Myrtle Beach, 
S.C ....................................... Vol 3"350,351 

Burr-BrownResch. Corp., Tucson, Ariz. 
Vol2e590 

Coming Glass Works, Elctrn. Prods. 
Dlv., Corning, N.Y ............. Vol 3-.412,423 

JFD Elctrns., Bklyn., N.y ........ ? 1(013"4811 
Johanson/Monolithic Dlelec1r1cs Div., 

Burbank, Cal ................... : ......... Vol 3"487 
Republic Elctrns. Corp., Paterson, N.J. 

Vol 3"495 
SosI'Iln Elec. Co., Tokyo, Japan 

Vol 3"501 
Union Carbide, S.E. Greenville, S.C. 

Vol 3"511 
USCC/Centralab, EIc1rns. Dlv., Burbank, 

Cal ............................................... Vol 3"510 
Varadyne Capacitors, Santa Monica, 

Cal ....................................... Vol 3"512,513 
American Lava Corp., Chettanooga, 

Tenn. 
Bell IndustrieS, Electronic Components 

Div., Burbank, Cal. 
Cal·R, Inc .• Santa Monica. Cal. 
Cal-R. Inc .• Capacitor Div .• Santa Monica, 

Cal. 
Cal·R. Inc .• Santa Monica. Cal. 
CaI-R,lnc .. Thermonetics Div .• Santa 

Monica. Cal. 
Centralab Elclrns Div., Milwaukee, Wisc 
Components. Inc .• Biddeford. Me. 
Electro Mat'ls .• San Diego. Cal. 
Elctm. Concepts. Inc .• Eatontown. N.J: 

EMC Technology Inc. Cherry Hill, N.J. 
Eria Technological Prods. (EEM), Erie, 

Ps. , 
GHZ Devices, Inc .• So. Chelmsford, Mass. 
ITT Jennings, Monrovia. Cal. 
ITT Jerinlngs-Monrovla, San Jose, Cal. 
Johanson Mfg. Corp., Boonton, N.J. 
Mallory CapaCitor Co .• Indpls .• Ind. 
Mepco. Inc., Morristown. N.J. 
Motorola Semiconductor Prods .• Phoenix. 

Ariz: 
Murata Corp. of A~rlca, Elmsford, 

N.Y. 
Murala Mfg •. Co. Ltd., Kyoto, Japan 
NCI.lnc .• W. Palm Beach. Fla. 
Nytronics, Inc .• Darlington Div .• Darlington. 

S.C. 
Nytronics. Inc .• Essex Elctms. Div., 

Darlington. S.C. 
Radio Materials Co., Chicago, III. 
San Fernando Elec. Mfg .• San Fernando. 

Cal. 
Semtech Corp., Newbury Pk., Cal. 
Sprague Elec. Co .• No. Adams. Mass. 
TDK Elctrns. Corp., Long Island Clly, 

N.Y. 
Union Carbide. San Diego. Cal. 
Vitramon, Inc .• Bridgeport. Conn. 

CapaCitors, Fixed, Air 
General Elec. Co., Elctrn. Comps. Sis. 

Dept., Schenectady, N.Y. Vol 3-.446;447 
Condenser Prods. Corp .. Brooksville, Fla. 
Del Electronics Corp., Mt. Vernon, N.Y. 
General Radio Co .• Concord. Mass. 
Jackson Bros., (London) Ltd., New 

York, N.Y. 
Leeds & Northrup Corp .• No. Wales. Pa. 
Rohde & Schwarz Sis .• Passaic, N.J. 
Shlgoto Inds., Ltd., New York, N.Y. 

Capacitors, Fixed, Bathtub 
ARCO Elctrns.,lnc~ Great Neck, N.Y. 

Vol 3"357,358 
Component Resch., Santa Monica, Cal. 

Vol 3-390,393 
F-Dyne Elctrns., Bridgeport, Conn. 

Vol 3"443 
General Elec. Co., Elctm. Comps. Sis. 

Dept., Schenectady, N.Y. Vol 3"446,447 
Baleo CapaCitors, Ora"ge, N.J. 
Chicago Condenser Corp .• Chicago, III. 
Condenser Prods. Corp .. Brooksville. Fla. 
Electrocube, San Gabriel, Cal 
Elctrn. Assocs .• W. Long Branch. N.J. 
Film Capacitors, Inc .. Passaic. N.J. 
Filtron Co .• 'Flushing, N.Y. 
Gudeman Corp., Chicago, III. 
Industrial Condenser Corp .• Chicago. III. 
ITT Jennings. Monrovia, Cal. 
Nylronics. Inc., Darlington Div., Oarlington. 

S.C. 
Plastic CapaCitors, Inc., Chicago. III. 
RF In!eronlcs, Bay Shore, N.Y. 
S & E I Mfg., Northridge, Cal. 
San Fernando Elec. Mfg., San Fernando. 

Cal. 
Sprague Elec. Co .• No. Adams. Mass. 
Standard Condenser Corp .• Chicago, III. 
TRW CapaCitors, Ogallala, Neb. 
United Mineral & Chem. Corp .• New York, 

N.Y. 
Wesco Elec. Co., Inc., Greenfield, Mass. 

CapaCitors, Fixed, Ceramic 
American Tech. CeramiCS, Huntington 

Sta., N.Y ............................. Vol 3"342,343 
Amparex Electronic Corp., Hicksville, 

N.Y ....................................... VoI3e344,345 
ARCO EIc1rns., Inc~ Great Neck, N.Y. 

Vol 3-360 
AVX CeramICS Corp., Myrtle Beach, 

S.C ....................................... Vol 3"346-355 
Centralab EIc1rns Dlv., MOwaukee, Wlsc 

Vol 3"364 
Coming Glass Works, Elctrn. Prods. 

Dlv., Corning, N.Y. 
Vol 3-.412,419-423,435 

IllinOiS Capacllor Sis. Co., Chicago, III. 
VoI4e319' 

ITT Jennings, San Jose, Cal .... Vol 3"477 
ITT Jennings-Monrovia, San Jose, Cal. 

Vol 3-.477; VoI4e318' 
JFD Elctms., Bklyn., N,Y ........... Vo13e484 
Radio Materials Co., Chicago, III. 

Vol 3-.494 
Republic Elctms. Corp" Paterson, N.J. 

, Vol 3"495 

PRODUCT INDEX" DIRECTORY 
Union Carbide, S.E. Greenvlne, S.C. 

Vol 3"511 
.USCC/Centralab, EIc1ms. Dlv., Burbank, 

Cal: .............................. _ ...... __ • Vol 3"510 
Varadyne Capacitors, Santa Monica, 

Cal .................. _ ........................ Vol 3"514 
Aireo Speer Elctms, Dlv. Alrco, Inc., 

Bradtord, Pa. 
American Lava Corp., Chettanooga, 

Tenn. 
Bell Industries, Electronic Components 

Div .• Burbank. Cal. 
Bellindustriell, Cori.pton, Cal. 
Cal·R. Inc .. Santa Monica. Cal. 
Cal·R. Inc .• Capacitor Div .• Santa Monica. 

Cal. 
Cal-R, Inc .• Thermonetics Div .• Santa 

Monica. Cal. 
Cambridge ThermioniC. Cambridge. Mass 
Constanta Co. of Can .• Montreal. Can. 
Cornell-Dubiner Elctms., Newark, N.J. 
Electro Mat·ls .• San Diego. Cal. 
Erie Technological Prods. (EEM), Erie, 

Pa. 
GC electroniCS, Rockford, III. 
ITT Jennings. Monrovia. Cal. 
Johanson Mfg. Corp., Boonton, N.J. 
Johanaon/Monolithlc Dielectrics Div., 

Burbank, Cal. 
Mepco. Inc .• Morristown. N.J. 
Murata Corp. of Amerlcs, Elmsford, 

N.Y. 
Murata Mfg. Co. Ltd., Kyoto, Japan 
Nucleonic Prods., Canoga Pk. Cal. 
Nytronics. Inc" Darlington Div., Darlington. 

S.C. 
Nytronics. Inc .• Essex Elctrns. Div" 

Darlington. S.C. 
Piher Inl'l. Corp .• Des Plaines. III. 
San Fernando Elec. Mfg .• San Femando. 

Cal. 
Shigolo Inds., Ltd., New York, N.Y. 
Sprague Elec. Co .• No, Adams. Mass. 
Stettner·Trush Inc .• Cazenovia, N.Y. 
TDK Elec1ronics Co., Ltd., Chlyoda-ku, 

Tokyo 101, Japan 
TDK Elclrns. Corp., Long Island CHy, 

N.Y. 
3M Co .. SI. Paul, Minn. 
Union Carbide. San Diego, Cal. 
United Mineral & Chem. Corp .• New York. 

N.Y. 
Vitramon. Inc .• Bridgeport. Conn. 

CapaCitors, Fixed, Ceramic 
Disc 

ARCO Elctrns., Inc., Great Neck, N.Y. 
Vol 3"360 

AVX Ceramics Corp., Myrtle Beach, 
S.C ....................................... Vol 3"346-355 

Centralab EIc1rns Dlv., Milwaukee, Wisc 
Vol 3-364 

Radio Materials Ca., Chicago, ilL 
V0I3e494 

Alliad EIc1rns., Chicago, III. 
American Lava Corp., ChaHanooga, 

Tenn. 
Erie Technological Prods. (EEM), Erie, 

Pa. 
Mallory CapacitOr Co .• Indpls., Ind. 
M.I.A.L. U.S.A .• Inc., Nutley. N.J. 
Murata Corp. of America, Elmsford, 

N,Y. 
Murata Mfg. Co. Ltd., Kyoto, Japan 
NucleoniC, Prods., Canoga Pk. Cal. 
Nytronics. Inc., Darlington Div., Darlington, 

S.C. 
Piher Int'l. Corp., Des Plaines, III. 
Semtech Corp., Newbury PII., Cal. 
Shlgoto Inds., Ltd., New York, N.Y. 
Sprague Elec. Co .• No. Adams, Mass. 
Stettner-Trush Inc .• Cazenovia. N.Y. 
TDK Electronics Co., Ltd., Chlyoda-ku, 

Tokyo 101, Japan 
TDK Elctrns. Corp., Long Island City, 

N.Y. 
3M Co .• SI. Paul, Minn. 
United Mineral & Chem. Corp .• New York. 

N.Y. . 

Capacitors, Fixed, Decade 
American Tech; CeramiCs, Huntington 

St •• , N.Y. 
AReO Elctrns~ Inc~ Great Neck, N.Y. 
Blleo CapecHors, Orange, N.J. 
Boonton Elctrns., Parsippany, N.J. 
Cornefl-Dubillet' Elctms., Newark, N.J. 
EleCtro ScL Inds., Portland, Ore. 

Electrocube, san Gabriel, Cal 
Elctm. AsSOcs" W. Long Branch, N.J. 
F-Dyne Elclma., Bridgeport, Conn. 
Film Capacitors. Inc., Passaic. N.J. 
Freed Transformer Co~ Bklyn., N.Y. 
General Radio Co., Concord. Mass. 
Intetelec1ronlcs Corp., Congers, N.Y., 
Nytronics. Inc:. Darlington Div .• Darlington. 

S.C. 
Rohde & Schwarz Sis .• Passaic. N.J. 
S & E I Mfg., Northridge, Cal. 
San Fernando Elec. Mfg., San Femando, 

Cal. 
Sprague Else. Co., No. Adams. Mass. 
TDK Eiec1ronlca Co., Ltd., Chlyoda-ku, 

Tokyo 101, Japan 
TRW Capacitors, Ogallala, Neb. 
Wiitron bo .. Palo Alto. Calif. 

Capacitors, Fixed, Electrolytic 
(All Types) 

ARCO EIc1m8., Inc., Great Neck, N.Y. 
Vol 3"359,380 

Comell-Dubilier EIc1ms., Newark, N.J. 
Vol 3"406-40II 

General Elec. Co., Elctrn. Comps. Sla. 
Dept., Schenectady, N.Y_ V0I3Ot446,447 

Generallnst,. Corp., Capacitor Dlv., 
ChIcopee, Mass. 

Vol 3"450-453; Vol4e316,317' 
IlUnois Capacitor SIs. Co., Chicago, III. 

Vol 3"480;, VoI4e319' 
Inl'L Components Corp., Farmingdale, 

N. Y ............................................... Vol 3 .... 2 
Inl'l. Elctrns. Corp., Melville, N.Y. 

Vol 3"483 
Sangsmo Elec. Co., PiCkens, S.C. 

V0I3e498 
Allied Elctrns., Chicago, III. 
Cinefot International Corp .• New York. 

N.Y. 
Components. Inc .• Biddeford. Me. 
Components Specialties. Freeport; N.Y. 
GC Electronlca, Rockford, RI. 
Industrial Condenser Corp .• Chicago, III. 
Int'!. Elctrns., Meivilil/, N.Y. 
Mallory Capacitor Co., Indpls .• Ind. 
MepcO. Inc .• Morristown. N.J. 
NCI. Inc .• W. Palm Beach. Fla. 
Nytronics, Inc .• Darlington Div" Darlington, 

S.C. 
Presin Co .• Inc .• Shelton. Conn. 
Shlgoto Inds., Lt~ New York, N.Y. 
Sprague Elec. Co .• No. Adams. Mass. 
Stettner-Trush Inc .• Cazenovia, N.Y. 
Tansitor Elctrns .• Bennington, VI. 
United Mineral & Chem. Corp .• New York. 

N.Y. 

CapaCitors, Fixed, Feedthru 
AVX Ceramics Corp., Myrtle Beach, 

S.C ............................................... Vol 3"355 
Centralab EIc1rns Div., Milwaukee, Wi8c 

Vol3es64 
USCC/Centralab, Elctms. Div., Burbank, 

Cal ..... _ .... _ ................................ Vol 2e583 
AlI-TronICs Inc., Westbury, N.Y. 
American Lava Corp., ChaHanooga, 

Tenn. 
Amerlcsn Tech. CeramiCS, Huntington 

Sta., N.Y_ 
ARCO EICtms., Inc., Great Neck, N.Y. 
Cambridge Therrnionic. Cambridge. Mass 
Chicago Condenser Corp .• Chicago. III. 
COrnell-Dublller EIc1ms., Newark, N.J. 
CUstom EIc1ms., Oneonta, N.Y. 
Del Electronics Corp., Mt. Vernon, N.Y. 
Electrocube, san Gabriel, Cal • 
Erie Technological Prods. (EEM), Erie, 

Pa. 
Estes Engrg. Co .• Gardena: Calif. 
F-Dyne Elctrns., Bridgeport, Conn. 
Film Capacitors. Inc .. Passaic. N.J. 
Filtron Co .• Flushing. N.Y. 
Gudeman Corp., Chicago, III. 
Industrial Condenser Corp .• Chicago. III. 
ITT Jennings. Monrovia, Cal. 
m Jennings-Monrovia, san Jose, Cal. 
ITT Jennings, Vacuum Elctm. Prods., 
san Jose, Cal. 

Johanson Mfg. Corp., Boonton, N.J. 
Johanson/Monolithic Dlelectrlca Div., 

Burbank, CaL 
Mallory Capacitor Co .• Indpls .• Ind. 
Mepco. Inc .• Morristown. N.J. 
Murata Mfg. Co. Lt!l-, Kyoto, Japan' 
NCI. Inc .• W. Palm Beach. Fla. 
Nucl~onic Prods .• Canoga' Pk. Cal. 
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PRODUCT INDEX & DIRECTORY Capacitors, Fixed, High Voltage (1,000 Volts or Over) 
Nytronics, Inc., Darlington Div., Darlington, 

S.C. 
RF Interonlcs, Bay Shore, N.Y. 
RtroN Corp., Skokie, III. 
S & E I Mfg., Northridge, Cal. 
San Fernando Elec. Mfg., San Fernando, 

Cal. 
Seacor, Inc., Norwood, N.J. 
Sprague Elec. Co., No. Adams, Mass. 
Standard Condenser Corp., Chicago, III. 
Stettner-Trush Inc., Cazenovia, N.Y. 
TDK Electronics Co., Ltd., Chiyoda-ku, 

Tokyo 101, Japan 
TDK Elctrns. Corp., Long Island City, 

N.Y. 
3M Co., SI. Paul, Minn. 
United Mineral & Chem. Corp., New York, 

N.Y. 
Wesco Elec. Co., Inc., Greenfield, Mass. 

Capacitors, Fixed, Film 
ARCO Elctms., Inc., Great Neck, N.Y. 

VoI3e3S7-3S9,361 
Component Resch., Santa Monica, Cal. 

Vol 3ea65-40S 
Cornell-Dubllier Elctms., Newark, N.J. 

Vol 30409 
Electrocube, San Gabriel, Cal 

Vol 30438,439 
F-Dyne Elctrns., Bridgeport, Conn. 

Vol 30442-444 
General Elec. Co., Elctrn. Comps. Sis. 

Dept., Schenectady, N.Y. Vol 30446,447 
Generallnstr. Corp., Capacitor DiY., 

Chicopee, Mass. 
Vol 30449; Vol 40316,317* 

Gudeman Corp., Chicago, III. 
VoI304S7,463,465-470,473,474 

illinois Capacitor Sis. Co., Chicago, III. 
Vol 30481; VoI4e319* 

Int'!. Elctrns. Corp., MelYille, N.Y. 
Vol 30483 

ITT Jennlngs-MonroYla, San Jose, Cal. 
VoI4e318* 

Mldwec Corp., Scottsbluff, Neb. 
Vol 30492,493 

5 & E I Mfg., Northridge, Cal. 
Vol 30496,497 

Sangamo Elec. Co., Pickens, S.C. 
Vol 30498 

Seacor, Inc., Norwood, N.J ..... Vol 30499 
Union Carbide, S.E. GreenYille, S.C. 

Vo13°S11 
Amp Inc., Harrisburg, Pa. 
Balco CapaCitors, Orange, N.J. 
Burr-Brown Resch. Corp., Tucson, Ariz. 
Centralab Elctrns DiY., Milwaukee, Wlsc 
Chicago Condenser Corp., Chicago, III. 
Condenser Prods. Corp., Brooksville, Fla. 
Datak Corp., PassaiC, N.J. 
Del Electronics Corp., Mt. Vernon, N.Y. 
Elctrn. Assocs., W. Long Branch, N.J. 
Elctrn. Concepts, Inc., Eatontown, N.J. 
Film CapaCitors, Inc., Passaic, N.J. 
Fiitron Co., Flushing, N.Y. 
Hipotronics, Inc., Brewster, N.Y. 
Industrial Condenser Corp., Chicago, III. 
Interelectronics Corp., Congers, N.Y. 
Int'!. Components Corp., Farmingdale, 

N.Y. 
ITT Jennings, Monrovia, Cal. 
Matsuo Elec. Co., Ltd., Toyonaka-shi, 

Osaka, Japan 
Maxwell Labs., Inc., San Diego, Calif. 
Mepco, Inc., Morristown, N.J. 
M.I.A.L. U.S.A., Inc., Nutley, N.J. 
Nytronics, Inc., Darlington Div., Darlington, 

S.C. 
Paktron Div., Vienna, Va. 
Plastic Capacitors, Inc., Chicago, III. 
RF Interonics, Bay Shore,N.Y. 
San Fernando Elec. Mfg., San Fernando, 

Cal. 
Shigoto Inds., Ltd., New York, N.Y. 
Sprague Elec. Co., No. Adams, Mass. 
Standard Condenser Corp., Chicago, III. 
Stettner-Trush Inc., Cazenovia, N.Y. 
Texas CapaCitor Co., Inc., Houston, Tex. 
TRW Capacitors, Ogallala, Neb. 
Union Carbide, San Diego, Cal. 
United Mineral & Chem. Corp., New York, 

N.Y. 
Wesco Elee. Co., Inc., Greenfield, Mass. 

"Vol. 4-1973 

CapaCitors, Fixed,Gas Filled 
Epic, Inc., New York, N.Y. 
Lapp Insulator Div., Interpace Corp., 

LeRoy, N.Y. 
Rohde & Schwarz SiS., PassaiC, N.J. 

CapaCitors, Fixed, Glass 
Amperex Electronic Corp., HlcksYllle, 

N.Y ....................................... Vol 3e344,345 
Corning Glass Works, Elctrn. Prods. 

DiY., Corning, N.y •.••••...•••. Vol304t2-419 
American Tech. CeramiCS, Huntington 

Sta., N.Y. 
Cambridge ThermioniC, Cambridge, Mass 
Chicago Condenser Corp., Chicago, III. 
Condenser Prods. Corp .. Brooksville, Fla. 
Del Electronics Corp., Mt. Vernon, N.Y. 
Electro-Science Labs., Pennsauken, N. J. 
Gudeman Corp., Chicago, III. 
Hlpotronlcs, Inc., Brewster, N.Y. 
Johanson Mfg. Corp., Boonton, N.J. 
Nytronics, Inc., Darlington Div., Darlington, 

S.C. 
Vitramon, Inc., Bridgeport, Conn. 

CapaCitors, Fixed, High 
Capacitance-Low Voltage 
(50 Volts & Under) 

American Tech. CeramiCS, Huntington 
Sta., N.Y ............................. Vol 30342,343 

ARCO Elctrns., Inc., Great Neck, N.Y. 
Vol3ea60 

Centralab Elctrns DiY., Milwaukee, Wlsc 
Vol 30364 

Component Resch., Santa Monica, Cal. 
Vol 30370-386,388-392,395-397,401-403, 

40S 
Cornell-Dubllier Elctrns., Newark, N.J. 

Vol 30406-409 
Corning Glass Works, Elctrn. Prods. 

Diy., Corning, N.Y. 
VoI30412,419-421,423-43S 

Electrocube, San Gabriel, Cal.. Vol 30438 
F-Dyne Elctrns., Bridgeport, Conn. 

Vol 30442-444 
General Elec. Co., Elctrn. Comps. Sis. 

Dept., Schenectady, N.Y. Vol 30446,447 
General Instr. Corp., Capacitor DiY., 

Chicopee, Mass. 
VoI30449-4S3; Vol 40316,317* 

IllinOis Capacitor Sis. Co., Chicago, III. 
Vol 30480 

Int'!. Components Corp., Farmingdale, 
N. Y ............................................... Vol 30482 

Int'l. Elctrns. Corp., Melville, N.Y. 
Vol 30483 

ITT Jennings, San Jose, Cal .••• Vol 30477 
ITT Jennlngs-MonroYla, San Jose, Cal. 

Vol 30477 
Johanson/Monolithic Dielectrics Diy., 

Burbank, Cal ............................. Vol 30487 
Midwec Corp., Scottsbluff, Neb. 

Vol 30492,493 
Radio Materials Co., Chicago, III. 

Vol 30494 
Republic Elctrns. Corp., Paterson, N.J. 

Vol3049S 
S & E I Mfg., Northridge, Cal. 

, Vol 30496,497 
Seacor, Inc., Norwood, N.J ..... Vol 30499 
Soshln Elec. Co., Tokyo, Japan 

Vol 30501 
Union Carbide, S.E. GreenYille, S.C. 

Vol30S11 
USCC/Cantralab, Elctrns. Diy., Burbank, 

Cal ............................................... Vol30S10 
Varadyne Capacitors, Santa Monica, 

Cal ............................................... Vol30S14 
Wesco Elec. Co., Inc., Greenfield, Mass. 

Vol30S1S 
American Laya Corp., Chattanooga, 

Tenn. 
Cal-R, Inc., Santa Monica, Cal. 
Cal-R, Inc., Capacitor Div., Santa Monica, 

Cal. 
Cal-R, Inc., Santa Monica, Cal. 
Cal-R, Inc., Thermonetics Div., Santa 

Monica, Cal. 
Chicago Condenser Corp., Chicago, iii. 
Condenser Prods. Corp., Brooksville, Fla. 
Del Electronics Corp., Mt. Vernon, N.Y. 
Electro Motiye Mfg., WIllimantic, Conn. 
Elctrn. Concepts, Inc., Eatontown, N.J. 
Erie Technological Prods. (EEM), Erie, 

Pa. 
Film Capacitors, Inc., Passaic, N.J. 
Gudeman Corp., Chicago, III. 

Industrial Condenser Corp., Chicago, III. 
Interelectronlcs Corp., Congers, N.Y. 
Int'l. Elctrns., Melville, N.Y. 
ITT Jennings, Monrovia, Cal. 
ITT Semiconductors, W. Palm Beach, Fla. 
Mallory Capacitor Co., Indpls., Ind. 
Mepco, Inc., Morristown, N.J. 
Murata Mfg. Co. Ltd., Kyoto, Japan 
NCI, Inc., W. Palm Beach, Fla. 
Nytronics, Inc., Darlington Div., Darlington, 

S.C. 
Nytronics, Inc., Essex Elctrns. Div., 

Darlington, S.C. 
Paktron Div., Vienna, Va. 
Plastic Capacitors, Inc., Chicago, III. 
RF Interonlcs, Bay Shore, N.Y. 
San Fernando Elec. Mfg., San Fernando, 

Cal. 
Sangamo Elec. Co., Pickens, S.C. 
Shlgoto Inds., Ltd., New York, N.Y. 
Sprague Elec. Co., No. Adams, Mass. 
Standard Condenser Corp., Chicago, III. 
Tansitor Elctrns., Bennington, VI. 
TDK Electronics Co., Ltd., Chlyoda-ku, 

Tokyo 101, Japan 
TDK Elctrns. Corp., Long Island City, 

N.Y. 
3M Co., SI. Paul, Minn. 
TRW Capacitors, Ogallala, Neb. 
United Mineral & Chem. Corp., New York, 

N.Y. 
Vitramon, Inc., Bridgeport, Conn. 

CapaCitors, Fixed, 
High-Temperature (Over 
125 C) 

Centralab Elctrns Diy., Milwaukee, Wlsc 
Vol 30364 

Component Resch., Santa Monica, Cal. 
Vol 3e390-392,395-401 

F-Dyne Elctrns., Bridgeport, Conn. 
Vol 30444 

General Elec. Co., Elctrn. Comps. Sis. 
Dept, Schenectady, N.Y. Vol 30446,447 

Gudeman Corp., Chicago, III. 
Vol 30457,462 

ITT Jennings, San Jose, Cal .••• Vol 30477 
ITT Jennings-MonroYia, San Jose, Cal. 

Vol 30477 
JFD Elctrns., Bklyn., N.Y ........... Vol 30484 
Soshin Elec. Co., Tokyo, Japan 

Vo13°S01 
American Tech. CeramiCS, Huntington 

Sta., N.Y. 
Amp Inc., Harrisburg, Pa. 
ARCO Elctrns., Inc., Great Neck, N.Y. 
Balco CapaCitors, Orange, N.J. 
Bell Industries, Electronic Components 

Div., Burbank, Cal. 
Cal-R, Inc., Santa Monica, Cal. 
Cal-R, Inc., Capacitor Div., Santa Monica, 

Cal. 
Cal-R, Inc., Thermonetics Div., Santa 

Monica, Cal. 
Chicago Condenser Corp., Chicago, III. 
Condenser Prods. Corp., Brooksville, Fla. 
Cornell-Dubilier Elctrns., Newark, N.J. 
Custom Elctrns., Oneonta, N.Y. 
Del Electronics Corp., Mt Vernon, N.Y. 
Electro Mat'ls., San Diego, Cal. 
Electro MotiYe Mfg., WillimantiC, Conn. 
Electrocube, San Gabriel, Cal 
Erie Technological Prods. (EEM), Erie, 

Pa. 
Film CapaCitors, Inc., PassaiC, N.J. 
Filtron Co., Flushing, N.Y. 
Generallnstr. Corp., CapaCitor DiY., 

Chicopee, Mass. 
General Lab. Assocs., Norwich, N.Y. 
Illinois CapaCitor Sis. Co., Chicago, III. 
Industrial Condenser Corp., Chicago, III. 
Interelectronics Corp., Congers, N.Y. 
Int'!. Components Corp., Farmingdale, 

N.Y. 
ITT Jennings, Monrovia, Cal. 
Johanson/Monolithic Dielectrics DiY., 

Burbank, Cal. 
Mallory CapaCitor Co., Indpls., Ind. 
Maxwell Labs., Inc., San Diego, Calif. 
Microwave Filter Co., Inc., East Syracuse, 

N.Y. 
Murata Mfg. Co. Ltd., Kyoto, Japan 
NCI, Inc., W. Palm Beach, Fla. 
Nytronics, Inc., Darlington Div., Darlington, 

S.C. 
Plastic CapaCitors, inc., Chicago, III. 
Republic Elctrns. Corp., Paterson, N.J. 

For addresses, phones and key personnel, see YELLOW Pages. 

RF Interonlcs, Bay Shore, N.Y. 
5 & E I Mfg., Northridge, Cal. 
San Fernando Elec. Mfg., San Fernando, 

Cal. 
Sangamo Elec. Co., Pickens, S.C. 
Sprague Elee. Co., No. Adams, Mass. 
Standard Condenser Corp., Chicago, III. 
Texas Capacitor Co., Inc., Houston, Tex. 
Tobe Deutschmann Labs., Inc., Canton, 

Mass. 
TRW Capacitors, Ogallala, Neb. 
United Mineral & Chem. Corp., New York, 

N.Y. 
USCC/Centralab, Elctrns. DiY., Burbank, 

Cal. 
Varadyne CapaCitors, Santa Monica, 

Cal. 
Vitramon, Inc., Bridgeport, Conn. 
Wesco Elec. Co., Inc., Greenfield, Mass. 

CapaCitors, Fixed, High 
Voltage (1,000 Volts or 
Over) 

Amperex Electronic Corp., HicksYille, 
N.Y ....................................... VoI3e344,345 

ARCO Elctrns., Inc., Great Neck, N.Y. 
Vol 303S8,360,361 

Centralab Elctrns Diy., Milwaukee, Wlsc 
Vol 30364 

Component Resch., Santa Monica, Cal. 
Vol 30368-370 

Cornell-Dubiller Elctrns., Newark, N.J. 
Vol 30409,410 

Corning Glass Works, Elctrn. Prods. 
Diy., Corning, N.y ..••...••....•••..... Vol 30418 

Custom Elctrns., Oneonta, N.Y. 
Vol 30411 

Del ElectroniCS Corp., Mt. Vernon, N.Y. 
Vol 3°436 

Electrocube, San Gabriel, Cal •• Vol 30439 
F-Dyne Elctrns., Bridgeport, Conn. 

Vol 30443,444 
General Instr. Corp., Capacitor DiY., 

Chicopee, Mass ....................... Vol 30448 
Gudeman Corp., Chicago, III. 

Vol 30472,473 
Illinois Capacitor Sis. Co., Chicago, III. 

VoI4e319* 
ITT Jennings Eastern Regional Office, 

Dunellen" N.J •...•.............• Vol 30478,479 
ITT Jennings, San Jose, Cal 

Vol 30478,479 
ITT Jennlngs-MonroYia, San Jose, Cal. 

Vol 30478,479 
ITT Jennings, Vacuum Elctrn. Prods., 

San Jose, Cal. . ...•...........•. Vol 30478,479 
JFD Elctrns., Bklyn., N.y ..•.....••. Vol 30484 
Johanson/Monolithic Dielectrics Diy., 

Burbank, Cal ............................. Vol 3°487 
Mldwec Corp., Scottsbluff, Neb. 

Vol 30492 
Radio Materials Co., Chicago, III. 

Vol 30494 
Seacor, Inc., Norwood, N.J ...•. Vol 30499 
American Lava Corp., Chattanooga, 

Tenn. 
American Tech. CeramiCS, Huntington 

Sta., N.Y. 
Amp Inc., Harrisburg, Pa. 
AVX Ceramics Corp., Myrtle Beach, 

S.C. 
Balco CapaCitors, Orange, N.J. 
Chicago Condenser Corp., Chicjlgo, III. 
Condenser Prods. Corp., Brooksville, Fla. 
Electro MotiYe Mfg., Willimantic, Conn. 
Elctrn. Concepts, Inc., Eatontown, N.J. 
Epic, Inc., New York, N.Y. 
Erie Technological Prods. (EEM), Erie, 

Pa. 
Film Capacitors, Inc., Passaic, N.J. 
Filtron Co., Flushing, N.Y. 
General Elec. Co., Elctrn. Comps. Sis. 

Dept., Schenectady, N.Y. 
General Lab. Assocs., Norwich, N.Y. 
Hipotronlcs, Inc., Brewster, N.Y. 
Industrial Condenser Corp., Chicago, III. 
Interelectronics Corp., Congers, N.Y. 
Int'!. Components Corp., Farmingdale, 

N.Y. 
ITT Jennings, Monrovia, Cal. 
Lapp Insulator Div., Interpace Corp., 

LeRoy, N.Y. 
Leeds & Northrup Corp., No. Wales, Pa. 
Mallory Capacitor Co., Indpls., Ind. 
Maxwell Labs., Inc., San Diego, Calif. 
Mepco, Inc., Morristown, N.J. 
M.I.AL U.S.A., Inc., Nutley, N.J. 
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Capacitors, Fixed, High Voltage (1,000 Volts or Over) (cont'd) PRODUCT INDEX & DIRECTORY 
Microwave Fdter Co., Inc .. East Syracuse, 

N.Y. 
Murata Mfg. Co. Ltd., Kyoto, Japan 
NCI, Inc., W. Palm Beach, Fla. 
Nucleonic ProdS., Canoga Pk, Cal. 
Nytronics, Inc., Darlington Div., Darlington, 

S.C. 
Plastic Capacitors, Inc., Chicago, Ill. 
RF Interon~s, Bay Shore, N.Y. 
Rohde & Schwarz SiS., Passaic, N.J. 
S .. E I Mfg., Northridge, Cal 
San Fernando Elee. Mfg., San .Fernando, 

Cal. 
Sangamo EIec, Co., Plckena, S.C. 
Sprague Elee. Co., No. Adams, Mass. 
Standard Condenser Corp., ChicagO; III. 
TOK Electronics Co., Ltd" Chlyoda-ku, 

Tokyo 101, Japan 
10K EIC1ms. Corp., Long Island CIty, 

N.Y, 
Tobe Deutschmann Labs., Inc., Canton, 

Mass. 
TRW Capacitors, Ogallala, Neb, 
Unite(l Mineral & Chem. corp .. New York, 

N.Y. 
Usec/Cemraleb, Elctrns. Olv .. Burbank, 

Cal. 
Vitramon, Inc., Bridgeport, Conn. 
Weeco Elee. Co., Inc., Greenfield, Mass. 

CapaCitors, Fixed, Laboratory 
Standard 

American Tech. CeramicS, Huntington 
Sta., N.Y. 

ARCO Elctrns., Inc., Greet Neck, N.Y. 
Boonton EIC1ms., Parsippany, N.J. 
Condellser Prods. Corp., Brooksville, Fla. 
EleCtro Sci. Incls., Portland, Ore. 
Eleetrocube, San Gabriel, Cal 
Eletrn. Assocs., W. Long Branch, N.J. 
FoDyne Elctrns., Bridgeport, Conn. 
Film Capacitors, Inc., Passaic, N.J. 
General Radio Co., Concord, Mass. 
Mallory CapaCitor Co., Indpls., Ind. 
Nytronics, Inc .. Darlington Div., Darlington, 

S.C. 
Plastic CapaCitors, Inc., Chicago, III. 
Rohde & Schwarz SiS., Passaic, N.J. 
S .. E I Mfg., Northridge, Cal 
Sprague Elee. Co., No. Adams, Mass. 
Standard Condenser Corp., Chicago, Ill. 
TRW Capacitors, Ogallala, Neb. 
Vitramon, Inc., Bridgeport, Conn. 

CapaCitors, Fixed, Mica 
ARCO ElctmB., Inc., Great Neek, N.Y. 

VOl 3'1361 
Custom EIC1rns., Oneonta, N.Y. 

Vol~11 
Del EleC1ronlcs Corp., Mt. vemon, N.Y. 

VOIN36 
EIeC1ro Motive Mfg., WIllimantic, Conn. 

VOI3e441 
General InBtr. Corp., Capacitor Dlv.; 

Chicopee, Mass. 
VOl N48; VOI ... 316,317· 

illinOis Capacitor SIs. Co., Chicago, In. 
V0I4e31S· 

Sangamo EIec. Co., ~kens, S.C. 
VOI~ 

Sallhln Elee. Co., Tokyo, Japan 
. \101341501 

Amp Inc., Harrisburg, Pa. 
CornelloOub"ler EIC1rns., Newark, N.J. 
Erie TeChnOlogical Prods. (EEM), Erie, 

Pa. 
General Lab. Assocs., Norwich, N.Y. 
Materials for Elctms., Inc .. Jamaica, N.Y. 
Nucleonic Prods., Canoga Pk, Cal. 
Shlgoto Inds., Ltd., New York, N.Y. 
Sprague Elec. Co., No. Adams, Mass. 
Tobe Deutschmanri Labs., Inc .• Canton, 

Mass. 
United Mineral & Chern. Corp" New York, 

N.Y. 

Capacitors, Fixed, Molded 
Composition 

Alreo Speer EIC1rnB, Dlv. A1rco, Inc., 
Bradford, Pa ........................ _ .. Vol3051S 

Capacitors, Fixed, Monolithic 
RepubUc EIC1ms. Corp., Paterson, N.J. 

VOI~1S 
Varadyne Capacitors, Santa Mon~a, 

CaL ............ _ .. _ .. _ ... _ .. VOl ",/112-614 

Amertcen Tech. ceramics, HuntfIIgton 
Ste .. N.Y. 

AVX Ceramics Corp .. Myrtle Beech, 
S.C. 

Beekman lnatrs., .... Itpot Diy .. Fullerton, 
CaL 

Coming GIns Worka, Elctm. ProcII. 
Dlv .. Corning, N.Y. 

lIT Jennings, Monrovia, Cal. 
lIT Jannlnga-Monrovla, San Jose, CaL 
Johanson Mfg. Corp .. Boonton, N.J. 
Mepco, Inc., Morristown, N.J. 
Shlgoto Inda., Ltd., Haw York, N.Y. 
Sprague Elee. Co., No. Adams, Mass. 

IIIInoIa Capecitor SIs. Co.,ChIcsgo; III. 
VOI:Je481; VOI4e318* 

lIT ,Jennings, San JOIe, CaI_ VOl ~77 
ITT Jenninga-Monrovla, tan Jose,.CaI. 

VOl N77; Vol 4e3t8. 
Mldwec Corp .. ScottabIuff, Neb. 

VoI~ 

s " E I Mfg.. Northridge, Cal. 
VOI,.....,487 

TRW CapacItors, 0gaIIaIs, Neb. 
Vol 3e5OI,507 

Weeco EIec. Co., Inc., Greenfield, Mesa. 
VOI:JeS15 

United MiIlerai & Chem. Corp .• New York, ARCO Eictrna., Inc., Greet Neck, N.Y. 
N.Y. Chicago Condenser Corp., Chicago, III. 

USCC/Centraleb, EIctrna". Dlv., Burbank, CornaII-DubIIIe EIC1ms., Newark, N.J. 
CaL Elctm. Concepts, Inc., Eatontown, N.J. 

Engineered Components Co., Gardena, 
Capacitors, Fixed, Mylar Cal. 
ARCO Elctma., Inc., Greet Neck, N.Y. Rim C8pacItors,lnc., Passaic, N.J. 

VOl 3'1361 FUIrOn Co., Flushing, N.Y. 
Ba~ Capacitors, Orange, N.J. industrial Condenser Corp., Chicago, III. 

VOl 3'1362,363 Int'L ~ Corp., F8/'IIIIngdaIII, 
Componem Resch., Santa Mon_ Cal. N. Y.· • 

V0I3OI17O Int'L EIC1ms. Corp., MelYIIIe, N.Y. 
Del EIeC1ron/cs Corp., Mt Vernon, N.Y. lIT Jennings, Monrovia. Cat 

VOI30438 . Lec!roMagnetics, Inc., los Angeles, Cal. 
Electro Motive Mfg., Willimantic, Conn. Maxwell Labs .• Inc., San Diego, Calif. 

VoI"""l Mepco. Inc., Morristown, N.J. 
F-Oyne EIctma., Bridgeport, Conn. Nucleonic Prods., Canoga Pk, Cal. 

VOI3e444 Nytronics, Inc., Darlington Div., Darlington, 
General Elee. Co .. Etctrn. Comps. SIs. S.C. 

DapL, Schenectady, N.Y. VOl :te446,447 Paktron Div., Vienna, Va. 
GUdeman Corp., Chicago, IN. Plastic Capacitors, Inc., Chicago, Ill. 

V0I3"458>480 Presin Co .. Inc., Shelton, Conn. 
lllinoia Capacitor SIs. Co., ChIcago. III. RF InteronIcs, Bay Shore, N.Y. 

Vol :Je481, Vol4e31S· San Fernando Elee. MIg., San Fernando, 
Midwee Corp., Scottsbluff, Neb. Cal. 

Vol ae492 Sangamo elee. Co .. Pickens, S.C. 
S .. E I Mfg., Northridge, CaL . Seacor, Inc .. N_oocI, N.J. 

VOl 3<'486,487 ShIgoto Inda., Ltd., New York, N.Y. 
TRW CapacItors, 0gaIIaIs, Neb. Soehln Elee. Co., Tokyo, Japan 

V0I34I505-508 SpragUe Elee. Co., No. Adams, Mass. 
Weeco Elee. Co., Inc., Greenfield, M_ Standard Condenser Corp., Chicago, Ill. 

VOl :JeStS Slettner·Trush Inc., Cazenovia, N.Y. 
Chicago Condenser Corp., Chicago, IH. Texas Capacitor Co., Inc., Houston, Tex. 
Condenser PrOdS. Corp., Brooksville, Fta UnIIed Mineral & <:ham. Corp .• New York, 
C:Omell-Dllblller EIC1rns., Newark, N.J. N.Y. 
Electrocube, San GabrIel, eel 
Elctm. Assocs., W.long Branch, N.J. Capacitors, Flxed,OU 
Elctm. Concepts, Inc., Eatontown, N.J. ARCO elctrna., Inc., Greet Neck, N.Y. 
Film Capacitors, Inc., Passaic, N.J. Chicago Condenser Corp., Chicago, III. 
Filtron Co., Flushing. N.Y. CompqnentReech., Santa MonICa, Cal. 
General tnatr. Corp~ Capecitor Diy., Condenser PrOdS. Corp., BrookSville, Fla. 

ChIcOpee, Masa. Comefl.Dubilltr Elctms., Newark, N.J. 
Hipotronlcs, Inc., Brewster, N.Y. Del Electronics Corp., tAt. Vernon, N.Y. 
Industrial Condenser Corp., Chicago, III. Rim Capacitors, Inc., Passaic, N.J. 
Int'L Componen1s Corp •• Farmlngdele, Fillron Co., FluShIng. N.Y. 

N. Y. General Radio Co .. Concord, Mass. 
Inn. EIctme. Corp., MetvlHe, N.Y. GucIeman Corp., ChIcago, III. 
In Jennings, Monrovia, cal. HIpotron_ Inc., Breweter, N.Y. 
lIT Jennings-Monrovia, San Jose, Cal. Industrial Condenser Corp., Chicago, III. 
LectroMagnetics. Inc .. los Angsles. Cal. In Jennings, Monrovia, cal. 
Maxwell Labs., Inc., San Diego, Calif. Mallory Capacitor Co .• In(lpis., Ind. 
Mepco, Inc., MOrristown, N.J. Maxwell Labs., Inc., San Diego. Calif. 
M.I.A.L. U.S.A., Inc., Nutley, N.J. NytrOnics, Inc., Darlington Div., Darlington, 
Nucleonic PrOdS., Canoga Pk, Cal. S.C. 
Nytronlcs, Inc., Darlington Div .• Darlington. Plastic Capacitors, Inc:, Chicago, JII. 

S.C. RF IntaronIcs, Bay Shore. N.Y. 
Paktron Div., Vienna, Va. San Fernando Elee. MIg., san Femando, 
Presln Co., Inc., Shelton, Conn. Cal. 
RF lnteronJcs, Bay Shore, N.Y. Sallgamo &lee. Co., PIckens, S.C. 
San Femando Elee. Mfg., San Fernando, Sprague Elee. Co., No. Adams, Mass. 

Cal. Standard Condenser Corp., Chicago, III. 
Sangarno Elee. Co., Plckena, S.c. Tobe Deutschmann Labs., Inc., Canton, 
Seecor, Inc.,Norwood. N.J. Mass. 
Shlgoto Inds., Ltd .. New York, N.Y. United Mineral & Chern. Corp., New York, 
Sprague Elee. Co., No. Adams, Mass. N.Y. 
Standard Condenser Corp., Chicago, III. Weeco EIec. Co., Inc., GreenfIeld, 1iI_ 
Stettner·Trush Inc., Cazenovia, N.Y. 
Texas Capacitor Co" Inc., Houston, Tex. 
Tobe Deutschmann Labs .• Inc., Canton, 

Mass. 
Un~ed Mineral & Chem. Corp., New York, 

N.Y. 
CapaCitors, Fixed, Mylar, 

Metallized 
Balco Capacitors, Orange, N.J. 

Vol 3ea62,383 
Del electronics Corp., Mt Vernon, N. Y~ 

VOIN36 
E1ectrocube. San Gabriel, Cal 

VOIN36,4S9 
F-Dyne elctms., Bridgeport, Conn. 

V0I31t444 
GudeRIan Corp., chicailo. III 

. VOI:Ie 46t,467-470 

Capacitors, Fixed, Paper 
CornefI.DubiIle EIctrna., Newark, N. ... 

VOIN10 
Del Electronics Corp., lilt Vernon, N.Y. 

VOl 3<'431 
EIeC1ro Motive Mfg .. WIllImantic, Conn. 

Vol 30441 
GeneralEIec. Co.. EIC1rn. Comps. SIs. 

Dept., Scttenectady, N.Y. VOl N48,447 
Gudeman Corp., Chlcsgo, III 

VOIN72-474 
8aIIgamo EIec. Co .. PIckens, S.c. 

VOl 3<'488 
Chicago Condenser Corp., Chicago, III. 
Condenser Prods. Corp., Brooksville, Fla. 
Rim Capacitors, InC., Passaic, N.J. 
Fillron Co., Flushing, N.Y. 

HIpotrOlllCa, Inc., Breweter, N.Y. 
Industrial Condenser Corp., Chicago, JII. 
Inn. Componenta Corp., Fannlngdate, 

N.Y. 
Int'l. EIC1rna. Corp., MetviIIe, N.Y. 
lIT Jennings, Monrovia, Cal. 
ITT "ennlnllS-Monrovla, San Jose, Cal. 
Maxwell Labs., Inc., San Diego. Calif. 
NytronJcs, Inc., Darlington Div., Darlington, 

S.C. 
Plastic Capacitors, Inc., Chicago. III. 
ItF Interon_ Bay Shore, N.Y. 
San FernandO Elee. Mfg., San Fernando, 

Cal. 
Shlgoto Inds., Ltd.. New York, N.Y. 
Sprague EIec. Co .. No. Adams, Mass. 
Standard Condenser Corp., Chicago, JII. 
Slettner·Trush Inc., Cazenovia, N.Y. 
Weeco EIec. eo.. Inc" Greenfield, Mesa. 

CapaCitors, Fixed, Paper, 
Metallized 

Cornell .. DubiIIer EIctma., Newark, N.J. 
Vol~10 

General E1ec. Co., elctrn. Campa. Sla. 
Dept., Schenectady, N.Y. Vol :te446,447 

Gucleman Corp .. Chicago, III 
Vol3e471,472,474 

Chicago Condenser Corp., C~go, III. 
Del EIeC1ronlcs Corp., Mt. Vernon, N.Y. 
!Iectrocube. San Gabriel. Cal 
Rim Capacitors, Inc .• Passaic, N.J. 
Filtron Co., Flushing, N. Y. 
Industrial Condenser Corp., Chicago, III. 
Inn. Componenta Corp .. Farmingdale, 

N.Y. 
Int'l. ElC1ms. Corp., Melville, N.Y. 
lIT Jennings, Monrovia, Cal. 
ITT Jennlngll>Monrovla, San Joee, Cal. 
Maxwell Labs., Inc .• San Diego, Calif. 
Nytronics, Inc., Darlington Div., Darlington, 

S.C. 
RF Interonlcs, Bay Shore, N: Y. 
S " E I Mfg., Northridge, Cal. 
San Fernando Elee. Mfg., San Femando, 

Cal. 
Sangamo elee. Co.. ~ken .. S.c. 
Shlgoto Inds., Ltd., New York. N.Y. 
Sprague Elee. Co., No. Adams, Mass. 
Stettner·Trush Inc., Cazenovia, N.Y. 
Weeco Elee. Co., Inc .. Greenfield, M_ 

Capacitors, Fixed, Photoflash 
General Elee. Co.. Setrn. Comps. SIs. 

Dept., Schenectady. N.Y. Voi :te446,447 
Cinelot InternatiOnal Corp., New York, 

N.Y. 
CorneJl..Dublller ElC1ms., Ne_rk, N.J. 
Del EIeC1ronIcs Corp •• Mt. Vernon, N.Y. 
Film CapaCitors, Inc., Passaic, N.J. 
lIT Jennings, Monrovia. Cal. 
Maxwell Labs., Inc., San Diego, CaJ~. 
NytrOnics. Inc., Darlington Div., Darlington, 

S.C. 
Plastic Capacitors, Inc., Chicago, III. 
Sprague Elee. Co., No. Adams, Mass. 
Tobe Deutschmann Labs .. Inc., Canton, 

Mass. 
TRW CapacItors, 0gaRa1a, Neb. 
United Mineral & Chern. Corp., New York. 

N.Y. . 

Capacl~ors, Fixed, 
Polycarbonate 

Bs~ Capacitors, Orange, N.J. 
VOl 3'1362,363 

Cornponem Resch~ Sama Monic .. Cal. 
Vol a-366-379,395-401 

Cornell-Dubilltr EIctma., Newark, N.J. 
VOl ae4OfJ,410 

Del EIeC1ron/cs Corp .. MI. Varnon, N.Y. 
VOIN36 

EIectrocube, San Gebrlel, Cal 
VOl 30438,438 

F-Oyne Elctms., Bridgeport, Conn. 
VOl 3e442-444 

General Elec. Co., Elctrn. Comps. SIs. 
DapL, ~nectady, loI.Y. VOI3e446,447 

Gudeman Corp., Ch~ago, III. 
VOl~55 

IIIInoIa Capacitor SIs. Co., Chicago, .IIL 
V0l4-t19· 

Mlclwec Corp., Scottsbluff, Neb. 
VOIP483 

8angamo EIec. Co., ~kens, S.C. 
VOI~ 

Weeco Elee. Co., Inc., Greenfield, Mesa. 
VOI",515 
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PRODUCT INDEX & DIRECTORY 
Components Specialties, Freeport, N.Y. 
Condenser Prods. Corp., Brooksville, Fla. 
Elctrn. Concepts, Inc., Eatontown, N.J. 
Film Capacitors, Inc., PassaiC, N.J. 
Filtron Co., Flushing, N.Y. 
Industrial Condenser Corp., Chicago, III. 
Interelectronlcs Corp., Congers, N, Y. 
Int'l. Components Corp., Farmingdale, 

N.Y. 
Inl'l. Elctms., Melville, N.Y. 
Inl'l. Eletrna. Corp., Melville, N.Y. 
In Jennings, Monrovia, Cal. 
ITT Jennings-Monrovia, San Jose, Cal. 
Maxwell Labs., Inc., San Diego, Calif. 
Mepco, Inc., Morristown, N.J. 
M.I.A.L. U.S.A., Inc., Nutley, N.J. 
Nucleonic Prods., Canoga Pk, Cal. 
Nytronics, Inc., Darlington Div .. Darlington, 

S.C, 
Paktron Div., Vienna, Va. 
Plastic Capacitors, Inc., Chicago, III. 
S & E I Mfg., Northridge, Cal. 
San Fernando Elec. Mfg., San Fernando, 

Cal. 
Seacor, Inc., Norwood, N.J. 
Shlgoto Inds" Ltd., New York, N.Y. 
Soshln Elec. Co., Tokyo, Japan 
Sprague Elec. Co., No. Adams, Mass. 
Standard Condenser Corp., Chicago, III. 
Sfellner·Trush Inc., Cazenovia, N.Y. 
Texas Capacitor Co., Inc .. Houston, Tex. 
TRW Capacitors, Ogallala. Neb. 
United Mineral & Chem. Corp., New York, 

N.Y. 

Capacitors, Fixed, 
Polycarbonate, Metallized 

Balco CapacHors, Orange, N.J. 
Vol 30362,363 

Component Resch., Santa Monica, Cal. 
Vol3036S479,39~1 

Del Electronics Corp., Mt. Vernon, N.Y. 
Vol:te436 

F-Dyne Elctms., Bridgeport, Conn. 
VoI~ 

Gudeman Corp., Chicago, III, 
Vol 3e.463-466,475,476 

lUinois Capacitor Sis. Co., Chicago, III. 
Vol 40319· 

ITT Jennings, San Jose, Cal .... Vol 3"477 
ITT Jennlngs-Monrovia, San Jose, Cal. 

VoIN77 
Mldw8C Corp., Scottsbluff, Neb. 

VoIN93 
S & E I Mfg., Northridge, Cal. 

Vol :te496,497 
Saacor, Inc., Norwood, N.J ..... Vol :te499 
TRW Capacitors, Ogallala, Neb. 

Vol 30502-504 
Cornell-Dubilier Elctm8~ Newark, N.J. 
Electrocube, San Gabriel, Cal 
Elctrn. Concepts, Inc., Eatontown, N.J. 
Engineered Components Co., Gardena, 

Cal. 
Film CapaCitors, Inc., PassaiC, N.J. 
Filtron Co., Flushing, N.Y. 
Industrial Condenser Corp., Chicago, HI. 
Interelectronics Corp., Congers, N.Y. 
Int'. Components Corp., Farmingdale, 

N.Y. 
Inl'l. Elctrns .. Melville, N.Y. 
Inl'l. Elctrns. Corp., MelvlHe, N.Y. 
In Jennings, Monrovia, Cal. 
Matsuo Elec. Co., Ltd., Toyonaka·shi, 

Osaka, Japan 
Maxwell Labs., Inc., San Diego, Calif. 
Mepco, Inc., Morristown, N.J. 
NucleoniC Prods., Canoga Pk, Cal. 
Nytronics, Inc., Darlington Div., Darlington, 

S.C. 
San Fernando Elec. Mfg., San Fernando, 

Cal. 
Sangamo E1ec. Co" Pickens, S.C. 
Shlgoto Inds., Ltd~ New York, N.Y. 
Sprague Elec. Co., No. Adams, Mass. 
Standard Condenser Corp., Chicago, III. 
Stellner·Trush Inc., Cazenovia, N.Y. 
Texas CapaCitor Co., Inc., Houston, Tex. 
United Mineral & Chem. Corp., New York, 

N.Y. 
Wesco £Iec, Co., Inc., Greenfield, Mass. 

Capacitors, Fixed, Polyester 
Cornell-Dubilier Eictma., Newark, N.d. 

Vol 30409 
F-j)yne Elctms., Bridgeport, Conn. 

Vol 3 "442-444 

General Instr, Corp" CapacHor Dlv., 
Chicopee, Ma .... _ ................. Vol :te449 

IHlnois CapaCitor SIs. Co., Chicago, III. 
Vol 30481 

Inl'l. Elctma. Corp., Melville, N.Y. 
VolN83 

Saecor, Inc., Norwood, N.J ..... Vol :te499 

Capacitors, Fixed, Polvester, 
Metallized 

F-Dyne E1ctma., Bridgeport, Conn, 
Vol :te442-444 

Gudeman Corp., Chicago, ilL .. Vol N70 
IIl1nol. Capacitor SIa. Co" Chicago, III. 

Vol 30481 
Int'l. E1ctma. Corp., MelvlUe, N.Y. 

VoIN83 
Saacor, Inc., Norwood, N.J. _. Vol N99 

CapaCitors, Fixed, 
Polypropylene 

Component Reach., Sants Monica, Cal. 
Vol :te368,369,394 

Comell-Dubllier Elctms~ Newark, N.d. 
Vol 30409 

Del E1eotronlcB Corp., Mt. Vernon, N.Y. 
VoI:te436 

F-Dyne Elctms., Bridgeport, Conn. 
Vol:te444 

Int'!, Components Corp., Farmingdale, 
N. Y ............. _ .............................. Vol 30482 

Electrocube, San Gabriel, Cal 
Engineered Components Co., Gardena, 

Cal. 
Film Capacitors, Inc., PassaiC, N.J. 
Int'l. E1ctma. Corp., Melville, N.Y. 
In Jennings, Monrovia, Cal. 
In Jennings-Monrovia, San Jose, Cal. 
Mepco, Inc., Mornstown, N.J. 
Nucleonic Prods., Canoga Pk, Cal. 
Shlgoto Inda., Ltd., New York, N.Y. 
Steltner·Trush Inc., Cazenovia, N.Y. 
TRW CapacHors, Ogallala, Nab. 
Untted Mineral & Chern. Corp., New York, 

N.Y. 
Weaco E1ec. Co., Inc., Greenfield, Mas •• 

CapaCitors, Fixed, 
Polystyrene 

ARCO Elctms., Inc., Great Neck, N.Y. 
, VoI30357-3S9 

Balco CapaCitors, Orange, N,J. 
Vol :te362,363 

Component Resch., Santa Monica, Cal. 
Vol 30365-370.388-390,394,405 

Comell-DublUer Elctms., Newark, N.J. 
Vol 30409 

Del Electronics Corp., MI. Vernon, N.Y. 
Vol:te436 

F-Dyne Elctma., Bridgeport, Conn. 
Vol :te442-444 

Midwec Corp., Scottsbluff, Neb. 
VolN83 

S & E I Mfg., Northridge, Cal. 
Vol :te496,497 

Seacor, Inc., Norwood, N.J, ... Vol :te499 
Weaco Elec. Co., Inc., Greenfield, Mass. 

VoI305tS 
Cen"'lab E1ctms Diy., Milwaukee, WISe 
Chicago Condenser Corp., Chicago, III. 
Condenser Prods. Corp., Brooksville, Fla. 
E1ectrocube, San Gabriel, Cal 
Elctrn. Assocs., W. Long Branch, N.J. 
Elctrn. Concepts, Inc., Eatontown, N.J. 
Engineered Components Co., Gardena, 

Cal. 
Film Capacitors, Inc., Passaic, N.J. 
Filtron Co., Flushing, N.Y. 
Industrial Condenser Corp., ChiCago, III. 
Interelectronlcs Corp., Congers, N.Y. 
Inl'l. Components Corp., Farmingdale, 

N.Y. 
Inl'l. Elctrns., MelvUle, N.Y. 
Int'!. Elctrna. Corp" MelyUIa, N.Y. 
In J!IOnings, Monrovia, Cal. 
ITT Jennlngs-Monroyla, San Jose, Cal, 
Maxwell Labs., Inc., San Diego, Calif. 
Mepco, Inc., Morristown, N.J. 
M.I.A.L. U.S.A., Inc., Nutley, N.J. 
Nucleonic Prods., Canoga Pk, Cai. 
NytrOniCS, Inc., Darlington Div., Darlington, 

S.C. 
Plastic Capacitors, Inc., Chicago, III. 
Presin Co., Inc., Shelton, Conn. 
San Fernando Elec. Mfg., San Fernando, 

Cal. 
ShlgOto Inde., Ltd., New York,N.Y. 

Capacitors, Fixed, TFE, Metallized 
Sprague Elec. Co .. No. Adams, Mass. 
Standard Condenser Corp., Chicago, Ill. 
Texas CapaCitor Co., Inc., Houston, Tex. 
TRW CapacHors, Ogallala, Neb. 
Untted Mineral & Chem. Corp., New York, 

N.Y. 

CapaCitors, Fixed, 
Polysulfone 

Component Resch., Sants Monica, Cal 
Vol 30365,367-370,391-393 

F-Dyne Elctms.; Bridgeport, Conn. 
Vol 30442-444 

Mldwec Corp., Scottsbluff, Neb. 
Vol 30492 

Electrocube, San Gabriel, Cal 
Film Capacitors, Inc., Passaic, N.J. 
ITT Jennings-Monrovia, San Jose, Cal. 
Shigoto Inda., Ltd., New York, N.Y. 
TRW CapaCitors, Oga •• 1a, Neb. 
Waaco E1ec. Co., Inc., Greenfield, Mass. 

capaCitors, Fixed, Porcelain, 
Enamel 

American Tech. Ceramics, Huntington 
Sta., N.Y ............................. Vol :te342,slI3 

AVX Ceramics Corp., Myrtle Beach, 
S.C ....................................... Vol 30352,353 

Electro·Science Labs., Pennsauken, N. J. 
In Jennings, Monrovia, Cal. 
JFD Elctms., Bklyn., N.Y. 
Johanaon/Monollthlc Dielectrics DIy., 

Burbank, Cal. 
Nytronics, Inc., Darlington Div., Darlington, 

S.C. 
United Mineral & Chem. Corp., New York, 

N.Y. 
Vitramon, Inc., Bridgeport, Conn. 

CapaCitors, Fixed, Power 
Factor Correction 

Cinefot International Corp., New York, 
N.Y. 

Condenser Prods. Corp., Brooksville, Fla. 
Cornell-Dubilier Elctms., Newark, N.J. 
De! Electronics Corp., Mt. Vernon, N.Y. 
Elctrn. Concepts, Inc., Eatontown, N.J. 
Filtron Co., Flushing, N.Y. 
Interelectronlcs Corp., Congers, N.Y. 
In Jennings, Monrovia, Cal. 
Nytronics, Inc., Darlington Div., Darlington, 

S.C. 
Plastic Capacitors, Inc., Chicago, III. 
RF Interonlcs, Bay Shore, N.Y. 
S & E I Mfg., Northridge, Cal. 
Sangemo EIec, Co., Pickens, S.C. 
Sprague Elec. Co., No. Adams, Mass. 
TRW Capacitors, Ogallala, Neb. 
United Mineral & Ohern. Corp., New York, 

N.Y. 
Vitramon, Inc., Bridgeport, Conn. 

CapaCitors, Fixed, 
Pulse-Forming Network 

Component Resch., Sants Monica, Cal. 
Vol 30393,394 

G_al Elec. Co., Eletm. Comps. SIa. 
Dept., Schenectady, N.Y, Vol :te446,447 

Amp Inc., Harrisburg, Pa 
Condenser Prods. Corp., Brooksville, Fla. 
Cornell-DublUer Elctrns., Newark, N.J. 
Custom Elctms" Oneonta, N.Y. 
De! Electronics Corp., Mt. Vemon, N.Y. 
EMC Technology Inc, Cherry Hill, N.J. 
f.Dyne Elctms., Bridgeport, Conn. 
Filtron Co., Flushing, N.Y. 
General Lab. Assocs., Norwich, N.Y. 
Hlpotronlcs, Inc., Brewster, N, Y. 
In Jennings, Monrovia, Cal. 
ITT Jennings-Monrovia, San Jose, Cal. 
Maxwell Labs., Inc., San Diego, Calif. 
Nucleonic Prods .. Canoga Pk, Cal. 
PlastiC Capacitors, Inc .. Chicago, III. 
San Fernando Elec. Mfg., San Fernando, 

Cal. 
Soshln Elec. Co., TOkyo, Japan 
Sprague Elec. Co., No. Adams, Mass. 
Tobe Deutschmann Labs., Inc., Canton, 

Mass. 
TRW CapacHors, OgaOal8, Neb. 
USCC/Centralab, Eletms. Diy., Burballk, 

Cal. 
Vitramon, Inc., Bridgeport, Conn. 

capaCitors, Fixed, Silvered 
Mica 

ARCO Elctrns., Inc., Great Neck, N.Y. 
Vol 30361 

Generallnstr. Corp., CapaCitor Div., 
Chlcopae, Mass ............. Vol 40316,317' 

Soshln Elec. Co., Tokyo, Japan 
Vol30S01 

Cornell-Dubilier Elcttns., Newark, N.J. 
Electro Motive Mfg., WIllimantic, Conn. 
Erie Technological Proda. (EEM), Erie, 

Pa. 
Materials for Elctrns., Inc., Jamaica, N.Y. 
Sangemo E1ec. Co., Pickens, S.C. 
Shlgoto Indl., Ltd~ New York, N.Y. 
Sprague Elec. Co., No. Adams, Mass. 
United Mineral & Chem. Corp., New York, 

N.Y. 

CapaCitors, Fixed, Tantalum 
Coming Glass Works, Elclm. Prods. 

Dlv" Coming, N.Y ............. Vol 30424-434 
General EIec. Co., Elctrn. Comps. Sis. 

Dept., Schenectady, N.Y. Vol 3<>446,447 
Inl'l. Components Corp., Farmingdale, 

N. Y .................. __ ......................... Vol :te482 
Int'l. Elctms. Corp., Melville, N.Y. 

Vol 30483 
Union Carbide, s.e. Greenville, S.C. 

VOl 30511 
Components, Inc., Biddeford, Me. 
Comell-Dubllier E1ctrns., Newark, N.J. 
Dickson Elctrns. Corp., Scollsdale, Ariz 
Inl'l. Elctrns., Melville, N.Y. 
In Semiconductors, W. Palm Beach, Fla. 
Mallory CapaCitor Co., Indpls., Ind. 
Matsuo Elec. Co., Ltd., Toyonaka·shi, 

Osaka, Japan 
M.I.A.L. U.S.A .. Inc., Nutley, N.J. 
NCI, Inc .. W. Palm Beach, Fla. 
Nytronics, Inc., Darlington Div., Darlington, 

S.C. 
Shlgoto Inds., Ltd., New York, N.Y. 
Sprague Elec. Co., No. Adams, Mass. 
Tansitor Elctrns., Bennington, VI. 
TRW CapaCitors, Ogallala, Neb. 
Union Carbide, San Diego, Cal. 
United Mineral & Chern. Corp., New York, 

N.Y. 

CapaCitors, Fixed, TFE 
Balco Capacitors, Orange, N.J. 

Vol 30362,363 
Component Resch., Santa Monica, Cal. 

Vol 30365-370,379-387,402-404 
F-Dyne E1ctms., Bridgeport, Conn. 

Vol 3"444 
Chicago Condenser Corp., Chicago, III. 
Condenser Prods. Corp., Brooksville, Fla. 
Del ElectroniCS Corp., Mt. Vernon, N.Y. 
Film Capacilors, Inc., Passaic, N.J. 
Filtron Co., Flushing, N.Y. 
Gudeman Corp., Chicago, III. 
Interelectronics Corp., Congers, N.Y. 
ITT Jennings-Monrovia, San Jose, Cal. 
Nytronics, Inc., Darlington Div., Darlington, 

S.C. 
San Fernando Elec. Mfg., San Fernando, 

Cal. 
Standard Condenser Corp., Chicago. III. 
Texas CapaCitor Co., Inc., Houston, Tex. 
TRW CapaCitors, Ogallala, Neb. 

CapaCitors, Fixed, TFE, 
Metallized 

Balco CapaCitors, Orange, N.J. 
VOl 30362,363 

Component Resch., Santa Monica, Cal. 
Vol :te366-370,379-397,402-404 

F-Dyne Elctrns., Bridgeport, Conn. 
Vol 3"444 

Gudeman Corp" Chicago, III ... Vol 30462 
Del Electronics Corp., Mt. Vernon, N.Y. 
Film CapaCitors, Inc., passaic, N.J. 
Filtron Co., Flushing, N.Y. 
Interelectronlcs Corp., Congers, N.Y. 
Nytronics, Inc., Darlington Div., Darlington, 

S.C. 
San Fernando Elec. Mfg., San Fernando, 

Cal. 
Texas Capacitor Co., Inc., Houston, Tex. 
TRW CapaCitors, Ogallala, Neb, 
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Capacitors, Fixed, Temperatu.re Compensating PRODUCT INDEX & DIRECTORY 

Capacitors, Fixed, 
Temperature Compensating 

ARCO Eictrns .• inc •• Great Neck. N.Y. 
VoI~60 

AVX Ceramics Corp •• Myrtle Beach. 
S.C ••••••••.••••• d....... Vol 3-a46-349.35~.353 

Centralab Elctrns Div.; Milwaukee. Wlsc 
Vol 30364 

Radio Materials Co .• ChIcago. III. 
Vol 30494 

Republic Elctrns. Corp .• Paterson. N.J. 
Vol 30495 

Balco Capacitors, Orange. N.J. 
Cal·R, Inc., Capacitor Div., Santa Monica, 

Cal. 
Component Resch •• Santa Monica. Cal. 
Cornell·Dubilier Elctrns •• Newark. N.J. 
Electro Mat'ls., San Diego, Cal. 
Elctrn. Assocs., W. Long Branch, N.J. 
Elctrn. Concepts, Inc., Eatontown, N.J. 
Erie Technological Prods. (EEM). Erie. 

Pa. 
F·Dyne Elctrns.. Bridgeport. Conn. 
Gudeman Corp .• Chicago. 111. 
Interelectronlcs Corp •• Congers. N.Y. 
ITT Jennings, Monrovia, Cal. 
ITT Jennlngs·Monrovla. San Jose. Cal. 
Maxwell Labs., Inc., San Diego, Calif. 
Mepco, Inc., Morristown, N.J. 
Murata Mfg. Co. Ltd •• Kyoto. Japan 
Nucleonic Prods., Canoga Pk, Cal. 
Nytronics, Inc., Darlington Div., Darlington, 

S.C. 
Nytronics, Inc., Essex Elctrns. Div., 

Darlington, S.C. 
Plastic Capacitors, Inc., Chicago, III. 
5 " E I Mfg •• Northridge. Cal. 
Seacor. Inc •• Norwood. N.J. 
Soshin Elec. Co •• Tokyo. Japan 
Sprague Elec. Co., No. Adams, Mass. 
Stettner·Trush Inc .. Cazenovia, N.Y. 
TDK Electronics Co •• Ltd •• Chiyoda-ku. 

Tokyo 101. Japan 
TDK ElCtrns. Corp .• Long Island Cily. 

N.Y. 
Texas Capacitor Co., Inc., Houston, Tex. 
3M Co., SI. Paul, Minn. 
TRW Capacitors. Ogallala. Neb. 
United Mineral & Chern. Corp., New York, 

N.Y. 
Voltronics Corp., E. Hanover, N.J. 

Capacitors, Fixed, Vacuum 
Amperex Elctronic Corp .• Slatersville. 

R.I ... d ................................ Vol 2"1182.1183 
ITT Jennings Eastern Regional Office. 

Dunellen .. N.J ...................... d ... Vol 30478 
ITT Jennings. San Jose. Cal .... Vol 30478 
ITT Jennings·Monrovia. San Jose •. Cal. 

Vol 30478 
ITT Jennings. Vacuum Elctrn. Prods •• 

San Jose. Cal ........................... Vol 30478 
Amperex Electronic Corp .• Hicksville; 

N.Y. 

Capacitors, Overvoltage 
Protected 

Centralab Elctrns Div •• Milwaukee. Wisc 
Del Electronics Corp •• Mt. Vernon. N.Y. 
Film Capacitors, Ihcc, Passaic, N.J. 
ITT Jennings, Monrovia, Cal. 
Maxwell Labs., Inc., San Diego, Calif. 
Nytronics, ·Inc., Darlington Div., Darlington, 

S.C. 
Standard Condenser Corp., Chicago, III. 

Capacitors, Variable, Air 
Jackson Bros .• (London) Ltd •• New 

York. N.Y ..................................... Vol 30485 
JFD Elctrns •• Bklyn •• N. Y ........... Vol 30484 
johanson Mfg. Corp •• Boonton. N.J. 

Vol 30486 
JOhnson E. F. Co •• Waseca. Minn. 

Vol 30490 
Millen. James Mfg •• Malden. Mass. 

Vol 30491 
American Tech. Ceramics. Huntington 

Sta •• N.Y. 
Barker & Williamson, Inc., Bristol, Pa. 
Birnbach Co., Inc., Freeport, N.Y. 
Erie Technological Prods. (EEM). Erie. 

Pa. 
General Radio Co., Concord, Mass. 
Leeds & Northrup Corp., No. Wales, Pa. 
Mepco, Inc., Morristown, N.J. 

Mitsumi Elec. Co., Ltd., Kitatarl1agun, 
Tokyo, Japan 

SeBcor. Inc .• Norwood. N.J. 
Shigoto Inds •• Ltd .• New York. N.Y. 
Sprague-Goodman Electronics, Inc., 

Mineola, N.Y. 
TRW Elctrnc. Functions, Candem, N.J. 
United Mineral & Chem. Corp., New York, 

N.Y. 
United Prods. Co., New Hyde Pk., N.Y. 
Voltronics Corp .. E. Hanover, N.J. 

Capacitors, .variable, Ceramic 
JFD Elctrns .• Bklyn .• N.Y ........... Vol 30 484 
Johanson Mfg. Corp .• Boonton. N.J. 

Vol 30486 
AmerIcan Tech. Ceramics, Huntington 

Sta •• N.Y. 
Cambridge Thermionic, Cambridge. Mass 
Centralab Elctrns Div •• Milwaukee, WISC 
Erie Technological Prods. (EEM). Erie, 

Pa. 
GC Electronics, Rockford, 111. 
Johnson E. F. Co., Waseca, Minn. 
Mepco, Inc., Morristown, N.J. 
Mitsumi Elec. Co., Ltd., Kilatamagun, 

Tokyo, Japan 
Murata Corp. of America, Elmsford. 

N.Y. 
Murata Mfg. Co. Ltd .• Kyoto, Japan 
Shigoto Inds., Ltd •• New York, N.Y. 
Sprague Elec. Co., No. Adams, Mass. 
Sprague-Goodman Electronics, Inc., 

Mineola, N.Y. 
Stettner-Trush Inc., Cazenovia, N.Y. 
TDK Electronics Co., Ltd., Chlyoda-ku. 

Tokyo 101, Japan 
TDK Elctrns. Corp., Long Island Cily, 

N.Y. 
3M Co., SI. Paul, Minn. 
United Mineral & Chem. Corp., New York, 

N.Y. 
United Prods. Co.,. New Hyde Pk., N.Y. 

Capacitors, Variable, Film 
Del Eleclronics Corp., MI. Vernon, N.Y. 
Elctm. Assocs., W. Long Branch, N.J. 
F-Dyne Elclrns., Bridgeport, Conn. 
Film CapaCitors, Inc., Passaic, N.J. 
Jackson Bros., (London) Ltd., New 

York, N.Y. 
Mepco, Inc., Morristown, N.J. 
Sprague-Goodman Electronics, Inc., 

Mineola, N.Y. 
United Mineral & Chem. Corp., New York, 

N.Y. 

CapaCitors, Variable, Gas 
ITT Jennings, Vacuum Elclrn. Prods., 

San Jose, Cal. 
Lapp Insulator Div., Interpace Corp., 

LeRoy, N.Y. 

CapaCitors, Variable, Glass 
JFD Elctrns., Bklyn., N.Y ........... Vol 30484 
American Tech. Ceramics. Huntington 

Sta., N.Y. 
Cambridge Thermionic, Cambridge, Mass 
Erie Technological Prods. (EEM), Erie, 

Pa. 
Johanson Mfg. Corp., Boonton, N.J. 
Mitsumi Elec. Co.; Ltd., Kitatamagun, 

Tokyo, Japan 
Murata Mfg. Co. Ltd., Kyoto, Japan 
Sprague Elec. Co., No. Adams, Mass. 
Sprague-Goodman ElectroniCS, Inc., 

Mineola,N.Y. 
Voltronics Corp .• E. Hanover, N.J. 

CapaCitors, Variable, 
High-Temperature (Over 
125 C) 

Midwec Corp., Scottsbluff, Neb. 
Vol 30492 

American Tech. CeramiCS, Huntington 
Sta., N.Y. 

Erie Technological Prods. (EEM). Erie, 
Pa. 

F·Dyne Elctrns .• Bridgeport, Conn. 
Film CapaCitors, Inc., PassaiC, N.J. 
Johanson Mfg. Corp., Boonlon, N.J. 
Johnson E. F. Co., Waseca, Minn. 
Mepco, Inc., .Morristown, N.J. , 
Sprague-Goodman ElectroniCS, Inc., 

Mineola, N.Y. 
Voltronics Corp., E. Hanover, N.J. 

Capacitors, Variable, HV (Lab 
Typel-Also See Decade 
Boxes,Capacitance 

ARCO ElCtrns., Inc., Great Neck, N.Y. 
Del Electronics Corp., Mt. Vernon, N.Y. 
Dranetz Engrg. Labs., So. Plainfield, 

N.J. 
F·Dyne Elctrns., Bridgeport, Conn. 
ITT Jennings, Vacuum Elclrn. Prqds., 

San Jose, Cal. 
Johanson Mfg. Corp., Boonlon. N.J. 
Plastic Capacitors, Inc., Chicago, III. 
Sprague-Goodman Electronics, Inc., 

Mineola, N.Y. 

Capacitors, Variable, Motor 
Driven 

Dale Elctrns., Inc., Yanklon, S.D. 
ITT Jennings, Vacuum Elclm. Prods.,. 

San Jose, cal. 

Capacitors, Variable, Mica 
ARCO Elctrns., Inc., Greal Neck, N.Y. 
Electro Motive Mfg., WillimantiC, Conn. 
Leeds & Northrup Corp., No. Wales, Pa. 
Shigoto Inds., Ltd., New York, N.Y. 
Sprague-Goodman ElectroniCS, Inc., 

Mineola, N.Y. 
TRWElctrnc. FUnctions, Candem, N.J. 

CapaCitors, Variable, 
Neutralizing 

Jackson Bros., (London) Ltd., New 
York, N.Y ..................................... VOl 30485 

Millen. James Mfg., Malden. Mass. 
Vol 30 491 

ITT Jennings. Vacuum Elctrn. Prods., 
San Jose, Cal. 

Mepco, Inc., Morristown, N.J. 
Sprague-Goodman ElectroniCS, Inc., 

Mineola, N.Y. 
Voltronics Corp., E. Hanover, N.J. 

CapaCitors, Variable, Padder 
ARCO Elctrns •• Inc., Great Neck, N.Y. 

Vol 30361 
Electro Motive Mfg., WillimantiC, Conn. 

Vol 30441 
Millen. James Mfg., Malden, Mass. 

Vol 30491 
Erie Technological Prods. (EEM), Erie, 

Pa. 
JFD Elctrns., Bklyn., N.Y. 
Johnson E. F. Co., Waseca, Minn. 
Mepco, Inc .. Morristown, N.J. 
Sprague-Goodman ElectroniCS, Inc., 

Mineola, N.Y. 
Stettner.Trush Inc., Cazenovia, N.Y. 
United Mineral & Chem. Corp., New York, 

N.Y. 
Voltronics Corp., E. Hanover, N.J, 

Capacitors, Variable,Piston
See Capacitors, Variable, 
Trimmer (All Types) 

Capacitors, Variable, Quartz 
JFD Elctrns., Bklyn •• N.Y ........... Vol 30484 
Erie .Technological Prods. (EEM). Erie, 

Pa. 
Johanson Mfg. Corp., Boonton, N.J. 
Sprague Elec. Co .. No. Adams, Mass. 
Sprague-Goodman ElectroniCS, Inc., 

Mineola, N.Y. 
Voltronics Corp., E. Hanover, N.J. 

CapaCitors, Variable, Silicone 
Computer Diode, Fair Lawn, N,J. 
Parametric Inds., Inc., Winchester, Mass. 

CapaCitors, Variable, TFE 
F·Dyne Elctrns., Bridgeport, Conn. 
Film Capacitors, Inc., Passaic, N,J. 
Johnson E. F. Co., Waseca, Minn. 
Mepco, Inc., Morristown, N.J. 
Sprague-Goodman ElectroniCS, Inc., 

Mineola, N.Y. 
Voltronics Corp., E. Hanover, N.J. 

Capacitors, Variable, 
Temperature Compensating 

Centralab Elctrns Div., Milwaukee, Wisc 
Vol 30364 

Elctrn. Assocs., W. Long Branch, N.J. 
Erie Technological Prods. (EEM), Erie, 

Pa. 
F-Dyne Elclrns., Bridgeport, Conn. 

Interelectronics Corp •• Congers, N.Y. 
Mepco, Inc., Morristown, N.J. 
Murata Mfg. Co. Ltd., Kyoto, Japan 
Sprague-Goodman ElectrQnics, Inc., 

Mineola, N.Y. 
Voltronics Corp., E. Hanover, N.J. 

Capacitors, Variable, Trimmer 
(All Types) 

ARCO Elclrns., Inc., Great Neck, N.Y. 
Vol 30361 

Centralab ElCtrns DIY., Milwaukee, Wise 
Vol 30364 

Electro Motive Mfg .• Willimantic, Conn. 
Vol 30441 

Jackson Bros •• (London) Ltd., New 
York, N.Y ..................................... Vol 30485 

JFD Elclrns., Bklyn., N.Y ........... Vol 30484 
Johanson Mfg. Corp., Boonlon, N.J. 

Vol 30486 
JOhnson E. F. Co., Waseca, Minn. 

Vol 30488,489 
Millen, James Mfg. Malden, Mass. 

Vol 30491 
American Tech. Ceramics. Huntington 

Sla •• N.Y. 
Components Specialties, Freeport, N.Y. 
Del Electronics Corp., Mt. Vernon, N.Y. 
Erie Technological Prods. (EEM), Erie, 

I'a. 
Mepco, Inc., Morristown, N.J. 
Murata Mfg. Co. Ltd., Kyoto, Japan 
Shlgoto Inds., Ltd., New York, N.Y. 
Sprague Elec. Co., No. Adams, Mass. 
Sprague-Goodman ElectroniCS, Inc., 

Mineola, N.Y. 
Stettner-Trush Inc., Cazenovia, N.Y. 
United Mineral & Chem. Corp., New York, 

N.Y. 
Voltronics Corp., E. Hanover, N.J. 

CapaCitors, Variable, Vac!Jum 
Amperex Electronic Corp., HIcksville, 

N.Y ............................................... 1I0130344 
ITT JennIngs Eastern Regional OffICe, 

Dunellen .. N.J ........................... Vol 30479 
ITT Jennings, San Jose, Cal .... Vol 30479 
ITT Jennlngs·Monrovla, San Jose, Cal. 

Vol 30479 
ITT Jennings, Vacuum Elctrn. Prods., 

San Jose, Cal ........................... Vol 30479 
Machlett Labs., Inc., Stamford, Conn. 

Capacitors, Water Cooled 
ITT Jennings Eastern Regional Office, 

Dunellen .. N.J ...... : .................... Vol 30479 
ITT JennIngs, San Jose, Cal .... Vol 30479 
ITT Jennings·Monrovla, San Jose. Cal. 

Vol 30479 
ITT Jennings, Vacuum Elctrn. Prods., 

San Jose, Cal ........................... Vol 30 479 
Centralab Elctrns Div., Milwaukee, Wisc 
Del Electronics Corp., Mt. Vernon, N.Y. 
Elctrn. Concepts, Inc" Eatontown, N.J. 
Murata Mfg. Co. Ltd., Kyoto, Japan 
United Mineral & Chem. Corp., New York, 

N.Y. 

Caps, Connector 
Amphenol Connector Div., Broadview, 

111 ............................. Vol 30 560,564,619,624 
Amphenol RF Dlv., Danbury, Conn. 

, Vol 30630,63~,633,635,64O,641 
Amphenol Sales Dlv., Bunker Ramo 

Corp., Broadview, 111. 
Vol 30 560,564,619,624,630,632,633,635, 

640,641 
Cinch Connectors, Oper of TRW Elctrn. 

Comps., Elk Grove Village, 111. 
Vol 30854,909,910 

Amphenol Ind·l. Dlv •• Chicago, III. 
Associated Engrg. & Mfg. CQrp., Upper 

Montclair, N. J. 
Beman Mfg., Inc •• New Cumberiand, Pa. 
Bendix Corp., Sidney, N.Y. 
Communications Technology Corp .. Los 

Angeles, Cal. 
General Elec. Company, Providence, R.I. 
GTE Sylvania Inc., Warren, Pa. 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y. 
Jettron Prods., Hanover, N.J. 
Leviton Mfg. Co., Inc., Brooklyn, N.Y. 
Millen. ,James Mfg., Malden, Mass. 
National TeJ..Tronlcs, Mesdville, Pa. 
Norelcom Inds., Inc., Farmingdale, N.Y. 
Plastiglide Mfg. Corp., Santa Monica. Cal. 
Rowe Inds., Div., Toledo. Ohio 

34 Mfrs. in Bold face with page numb~s describe this product in the White pages. 



PRODUCT INDEX & DIRECTORY Cases, Equipment, Instrument, Meter (Stationary) 
Staver Co., Inc., Bay Shore, N.Y. 
Thomas & Betts Co., Elizabeth, N.J. 
3M Co., SI. Paul, Minn. 
Waldom Elctrns.. Inc.. Chicago. III, 
Zippertubing Co., Los Angeles, Calif. 

Caps, Forms & Tapes, Heat 
Shrlnkable·Also See 
Tubing, Heat Shrinkable 

Alpha Wire Corp.. Elizabeth. N.J. 
. Vol :Je1340 

Burlington Opers. Div., Burlington. Mass. 
Cole-Flex Corp" W. Babylon, N.Y, 
Daburn Elctrns. & Cable Corp_. Bronx. 

N_Y. 
Ico/Rally. Palo Alto. Cal. 
K. C. C. Shakal Ltd_, Nada-ku. Kobe 657. 

Japan 
3M Co., St. Paul, Minn. 
3M Co_. Dielectric Materials & SY8. Dlv •• 

51. Paul. Minn. 
Transcon Mfg. Co .• Dallas. Tex. 
Zippertubing Co., Los Angeles, Calif. 

Caps, Grid & Plate-See Clips 
& Caps. Grid & Plate 

Caps, Lens, Indicator Light 
Centralab Semiconductor. EI Monte. 

Cal ............................................... Vol 20670 
General illumination. Inc .• St. PaUl. 

Mlnn ..................................... VOI2e497.498 
Genlsco Technology Corp •• Eldema 

Dlv •• Compton. Cal ................... Vol 2e495 
GTE Sylvania Inc., Hillsboro, N.H. 

Vol 2e492-494 
Ind'L Devices. Edgewater. N.J. Vol 2e507 
International Electro Exch.nge Corp •• 

Eden Prairie. Minn ....... _ ......... VoI2el082 
NOBEX Dlv .• Burlingame, Cal ... Vol2e505 
Sloan Co., Sun Valley. Cal. Vol2e528-531 
Trimm, Inc •• Libertyville. III. ... _ .. Vol :Je944 
ADC Prods.. Minneapolis, Minn. 
Aeronautical Elec. Co., Inc., Chicago, III. 
APM-Hexseal, Englewood, N.J. 
Arcolectrlc Switch Corp •• No. 

Hollywood, Cal. 
Atlantic Optical Moulding Co., Dudley, 

Mass. 
Circon Corp,. Santa Barbara, Ca. 
Clare-Pendar Co., Post Falls, Idaho 
Controllnds, Inc., Inwood, N.Y. 
Dlallght Corp., Brooklyn. N.Y_ 
Drake Mfg •• Harwood Hgt8., III. 
GTE Sylvania Inc., Danvers, Mass. 
GTI Corp. (E), Pittsburgh, Pa. 
Licon Div •• Chicago, III. 
LVC Inds. Inc •• Flushing, N.Y. 
Marco-Oak, Anaheim. Cal. 
Pehn Keystone Corp., Ansonia. Conn. 
Photo Chemical Prods. Cal.. Santa 

Monica. Cal, 
Plasliglide Mfg. Corp .• Santa Monica, Cal. 
Precision Paper Tube Co., Wheeling, Ill. 
Staver Co., Inc .• Bay Shore. N.Y. 
Tekform Prods. Co., Anaheim, Cal. 

Caps, Wire-Splicing-See 
Splicers. Wire 

Carbon 
Arenico Prods., Inc., Briarcliff Manor, N.Y. 
Carbone Corp" Boonton, N.J. 
Ohio Carbon Co" Cleveland, Ohio 
Pure Carbon Co., Inc,. SI. Marys. Pa. 
Stackpole Carbon Co., Carbon Div., SI. 

Marys. Pa. 
Superior Carbon Prods .• Inc., Cleveland, 

Ohio 
Union Carbide, Carbon Prods. Div., New 

York, N.Y. 

Card Holders, Circuit Board
See Racks. Circuit Board 

Card Readers-See Punched 
Card Equipment 

Cards, Linear Function (With 
Discrete Components) 

NES, Inc., Itasca, III ................... Voll.s63 
Analogic, Wakefield. Mass. 
Atlantic Instrs. Corp., Watertown, Mass. 
BECO, Inc., Salem, Va, 
Bulov. Watch .Co., Servo Prods. 

Elctrns. Dlv., WoodSide, N.Y. 
CELCO, Mahwah, N.J. 
Data Technology, Santa Ana, Cal. 

*Vol. 4-1973 

Digital Equip. Corp., Maynard, Mass. 
Digitron Corp., Norristown. Pa. 
Dynamic Measurements Corp .• 

Winchester, Ma. 
Elctrn. Assocs., W. Long Branch, N.J. 
Elgenco, Inc., Santa Monica, Cal. 
Gould Data Systems, Newton Upper Falls, 

Mass. 
GTE Sylvania, Muncy, Pa. 
Hybrid Sys. Corp., Burlington, Mass. 
ILC Data Device Corp., Hicksville, N.Y. 
Integrated Microsystems Inc., Mt. View, 

Cal. 
Intronlca. Inc., Newton, Mass. 
Ledex. Inc., Dayton, Ohio 
Metric Sys., Ft. Walton Beach, Fl •• 
North HUls Elctrns., Inc., Glen Cove, 

N.Y. 
Sealectro Corp., Mamaroneck, N.Y. 
Singer Co., Little Falls, N.J. 
Struthers-Dunn, Inc., Pitman, N.J. 
Struthers-Dunn, Inc" Bettendorf, Iowa 
Superior Elec., Bristol, Conn. 
Transducer Controls Corp., Covina, Calif. 
Xerox Data Sys., EI Segundo. Cal 

Cards, Linear Function (With 
IC'S) 

NES, Inc., Itasca, ilL .................. Vol 1-:163 
Analogic, Wakefield. Mass. 
Atlantic Instrs. Corp., Watertown, Mass. 
BECO, Inc., Salem. Va. 
Data Technology, Santa Ana, Cal. 
Digital Equip. Corp., Maynard, Mass. 
Digitron Corp., Norristown, Pa. 
Dynamic Measurements Corp., 

Winchester, Ma. 
Ellnstruments, Derby, Conn. 
Elctrn. Assocs., W, Long Branch, N.J. 
Gould Data Systems, Newton Upper Falls, 

Mass. 
GTE Sylvania, Muncy, Pa. 
Hybrid Sys. Corp., Burlington, M •••• 
ILC Data Device Corp., Hicksville, N.Y. 
Integrated Microsystems Inc., Mt. View, 

Cal. 
Intronlcs, Inc., Newton, Mass. 
Ledex, Inc., Dayton, Ohio 
Metric Sys., Ft. Walton Beach, Fla. 
North Hills Elctrns., Inc., Glen Cove. 

N.Y. 
Singer Co .. Little Falls. N.J. 
Stanford Applied Engrg., Santa Clara, 

Cal. 
Struthers-Dunn, Inc., Pitman. N.J. 
StrutherS-Dunn, Inc .. Be~ndorf, Iowa 
Transducer Controls Corp., Covina, Calif. 
Wyle Computer Prods .• Inc., EI Segundo, 

Calif. 

Cards, LogiC (With Discrete 
Components) 

NES. Inc., Itasca. III. .. ................ Vol 1-:163 
Atlantic Inslrs. Corp., Watertown, Mass. 
Bendix Corp., DetrOit, Mich. 
Cambridge Thermionic, Cambridge, Mass 
CGS Units, Inc., Rochester, N.Y. 
Data Technology. Santa Ana. Cal. 
Delco Elctrns. Dlv .. Kokomo, Ind. 
Di/ An Controls, Inc., Boston, Mass. 
Digital Equip. Corp., Maynard. Mass. 
Digitron Corp., Norristown, Pa. 
Douglas Electronics, Inc., San Leandro, 

Cal. 
Dynage, Bloomfield. Conn. 
DynamiC Measurements Corp., 

Winchester. Ma. 
Ellnstruments, Derby, Conn. 
Elctrn. Assocs., W. Long Branch, N.J. 
Elctm. Engrg. Co. Cal.. Santa Ana, Cal. 
Grigsby-Barton, Inc •• Rolling Meadowa, 

III. 
GTE Sylvania, Muncy, Pa. 
GTE Sylvania Inc., Seneca Falls, NY. 
Heath Co., Benton Harbor, Mich. 
Integrated Microsystems Inc., MI. View, 

Cal. 
Kates Scientific Instrs., Inc., Watertown. 

Mass. 
Lear Siegler, Inc" Santa Monica, Cain. 
Ledex, Inc., Dayton. Ohio 
Metric Sye., Ft. Watton Beach. Fla. 
Midland Standard Inc .. Elgin, III. 
Monitor Systems. Ft. Washington. Pa 
New Prod. Engrg., Wabash, Ind. 
Nuclear Data, Palatine, III. 
PECO Corp., MilPitas, Cal. 

Robln8on-Nugent, New Albany, Ind. 
Singer Co., Little Falls, N.J. 
SoIIcI State ElclrnS. Corp., Sepulveda, 

Cal. 
Standard Logic, Santa Ana, Cal. 
Struthe ..... Dunn. Inc., Pitman, N.J. 
Struthers-Dunn, Inc., Bettendorf, Iowa 
SUperIor EJec~ Bristol, Conn. 
Tech Serv., Inc., Fogelsville. Pa 
Transducer Controls Corp., Covina, Calif. 
Xerox Data Sys., EI Segundo, Cal 

Cards, Logic (With IC'S) 
Dat.scan. Inc .. Clifton, ".J ....... Voll<t421 
NES, Inc., Itasca, tn. .. ................ Vol 1-:163 
Squ ... D Co •• Park Ridge, ilL .. VoI2e367 
Analogic, Wakefield, Mass. 
Atlantic Inslrs. Corp., Watertown, Mass. 
BECO, Inc., Salem, Va. 
Bendix Corp., Detroit, Mich. 
Cambridge Therrtlionic, Cambridge, Mass 
CGS Units, Inc., Rochester, N.Y. 
Computer Prods., Ft. Lauderd.le, FIe. 
Data General Corp. (E). Southboro, Ma 
Data Technology, Santa Ana, Cal. 
Datacom, Inc., Ft. Walton BcH .• Fla. 
Di/ An Controls. Inc .. Boston, Mass, 
Digital Equip. Corp., Maynard, Mass. 
Digitron Corp., Norristown, Pa. 
Douglas ElectroniCS, Inc., San Leandro, 

Cal· 
Dynage, Bloomfield, Conn. 
Dynamic Measurements Corp .. 

Winchester, Ma. 
Elctm. Assocs., W. Long Branch, N.J. 
Elctm. Engrg. Co. Cal., Santa Ana, Cal. 
GTE Sylvania, Muncy, Pa. 
Heath Co., Benton Harbor, Mich. 
Integrated Microsystems Inc .• Mt. View, 

Cal. 
Kates Scientific Inslrs., Inc .• Watertown. 

Mass. 
Ledex, Inc.. Dayton, Ohio 
Metric Sys., Ft. W.lton Beach, Fla. 
Midland Standard Inc., Elgin, 111. 
Monitor Systems. Ft. Washington, Pa 
Nuclear Data, Palatine, III. 
PECO Corp., Milpitas, Cal. 
Proto Matic Co .. Cincinnati" OhiO 
Republic Advanced System Technology 

Group, Chatsworth, Calif. 
RObinson-Nugent, New Albany, Ind. 
Scientific Measurements, Wilmette, III. 
Signal Analysis Oper., Hauppauge, N.Y. 
Singer Co., Little Falls. N.J. 
Standard LogiC, Santa Ana, Cal. 
Stanford ApplIed Engrg., Santa Clara. 

Cal. 
Struthers-Dunn. Inc •• PItman, N.J. 
Struthers-Dunn, Inc., Bettendorf, Iowa 
Tenor Co., Inc., New Berlin, Wise. 
Transducer Controls Corp., Covina, Calif. 
Wyle Computer Prods., Inc., EI Segundo, 

CaIW. 
Xerox Data Sys .. EI Segundo, Cal 

Carriages, Probe 
PRO Elctms .. Inc., Westbury, N.Y. 

Carrier Current Systems-See 
Comm. Systems. Carrier 
Current 

Carriers-See Holders & 
Carriers 

Carts, Instrument & 
Equipment 

Allied Elctrns., Chicago. IU. 
Bay Prods., Phila., Pa. 
Beechwood Mfg .• Indpl$.,. Ind. 
Clean Room Prods., Farmingdale, N.Y. 
Electronic Enclo8u .... Loa Angeles. 

Cal. 
Equlpto, Aurora. III. 
General TV Networik, Ferndale. Mich. 
Labconco Corp., Kansas City, Mo. 
Mann, Henry Inc., Feasterville, Pa. 
Metropolttan Wire Goods, Wilkes-Barre, 

Pa. 
Mid-West Metal Prods., Inc., Kansas City, 

Kans. 
Mobil Elctrns .• Inc., Anderson, Ind. 
Mobil-Tronics, Tustin, Cal. 
OptIma Enclosure&, Tucker, Ga. 
Peerless Industries Inc" Chicago, III. 
ROhde & Schwarz SIs., Passaic, N.J. 
Stackbin Corp., Pawtucket, R.I. 

For addresses, phones and key personnel, see YELLOW Pages. 

SlUrd/lite Sci. Fumiture Sys .• Plainwell, 
Mlch 

Tektronix. Inc., Be.verton. Ore. 
Titchener, E.H. & Co., Binghamton, N.Y: 
Warwick Prods. Co .• Independence. Ohio 
Westem Telematic, Inc., Costa Mesa. Cal. 
Zero Mig. Co., Burbank. Cal. 

Cases, Equipment, 
Instrument, Meter 
(Portable) 

NOBEX DIY •• Burlingame, cal ... Vol2e501 
Optlm. Enclosures. Tucker, Ga. 

Vol3.s23 
Premier Met.1 Prods. Co., Bronx, N.Y. 

Vol 3e:t25,335 
Triplett Corp.. Bluffton, Ohio .. Vol 1.519 
Zero Mfg. Co., Burbank, C.I ..... Vol 3.s41 
Amco Engrg. Co., Chicago, III. 
American Aluminum Co., Mountainside. 

N.J. 
Analogic, Wakefield. Mass. 
B & F Instrs., Inc., Comwells Hgts .• Pa. 
Beechwood Mfg., Indpls., Ind, 
8qjen Div., Paramus, N.J. 
Bud Radio, Willoughby, OhIo 
Craig Sys. Corp., Lawrence, Mass. 
Davies, Harry Molding Co .. Chicago, III. 
Dura Plastics N.Y., Inc., Westport, Conn. 
E-T ronlcs, Sepulveda, Cal. 
Edo Western Corp .. Salt Lake City, Utah 
EI Instruments, Derby. Conn. 
Electronic Enclosures, Loa Angeles, 

Cal. 
Hammond Mfg. Co. (U.S.) Inc., Buffalo, 

N.Y. 
HoneyweU Inc., Wabash, Ind. 
Jonard lnels. Corp., Bronx, N.Y. 
Keystone Elctrns. Corp .• New York. N.Y. 
Kinetron Corp., Asbury Park, N.J. 
Micrite Malal Mfg., Inc., Canoga Park, 

Cal. 
Mid-West Metal Prods., Inc., Kansas City, 

Kans. 
Miller, W. A. Co., Oquossoc, Me. 
M M Elctrn. Enclosures, Hicksville. N.Y. 
Mobil Elctrns., Inc., Anderson, Ind. 
Modpak. Waltham. Mass. 
NVF Co., Yorklyn. Del. 
Photo Chemical Prods. Cal., Santa 

Monica, Cal. 
Scientific-Atlanta, Inc., Atlanta, Ga. 
Simpson Elec. Co., Chicago. III. 
Skydyne A Brooks & Perkins Co., Port 

JerviS, N.Y. 
South Shore Metal Prods., Inc .• 

Farmingdale, N.Y. 
T A Mfg. Corp., Los Angeles, Cal. 
Vector Elctm. Co •• Inc., Sylmar. Cal. 
Vero ElectronicS, Inc., Hauppauge. N.Y. 
Waldom Elctrn8., Inc., Chicago, III. 
Warwick Prods. Co., Independence. Ohio 

Cases, Equipment, 
Instrument, Meter 
(Stationary) 

Optima Enclosu .... Tucker, Ga. 
VoI3.s23 

Premier Metal Prods. Co •• Bronx, N.Y. 
VoI3.s25,335 

Techm.r Corp •• Loa Angeles, Cal. 
Vol :Je33II 

Zero Mfg. Co.. Burbank, C.I ..... Vol :Je341 
Adalet Mfg., Cleveland, Ohio 
Amco Engrg. Co., Chicago. III. 
American Aluminum Co., Mountainside, 

N.J. 
Beechwood Mfg., Indpls., Ind. 
Buckeye StamPing Co., Columbus. Ohio 
Bud RadIo. WIHoughby. Ohio 
Cabtron Sys.. Inc,. Northbrook, III. 
Craig Sys. Corp., Lawrence, Mass. 
Douglas Electronics, Inc., San Leandro, 

Cal. 
Dura Plastics N.Y':', Inc., Westport, Corln. 
E-Tronics, Sepulveda, Cal. 
electronic Enclosures, Loa Angeles, 

Cal. 
Falstrom Co., Passaic, N.J. 
Formica Metal Prods. Co., Inc~ 

Medford, Mass, 
Hammond Mfg. Co. (U.S.) Inc., Buffalo, 

N.Y. 
Honeywell Inc •• Wabash, Ind. 
Honeywell, Ft. Washington, Pa. 
Ingersoll Prods., Chicago, III. 
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Jan Hardware Mfg. Co., Inc., Long Island 
City, N.Y. 

Keystone Elctrns. Corp., New York, N:Y. 
Kinetron Corp., Asbury Park, N.J. 
Micrite Metal Mfg., Inc., Canoga Park, 

Cal. 
Mid-West Metal Prods., Inc., Kansas City, 

Kans. 
Miller, W. A. Co., Oquossoc, Me. 
M·M Elctrn. Enclosures, Hicksville, N.Y. 
Mobil Elctrns., Inc., Anderson, Ind. 
Modpak, Waltham, Mass. 
Photo Chemical Prods. Cal., Santa 

Monica, Cal. 
Scientific-Atlanla, Inc., Atlanta, Ga. 
Skydyne A Brooks & Perkins Co., Port 

Jervis, N.Y. 
Stantron, No. Hollywood, Cal. 
TA Mfg. Corp., Los Angeles, Cal. 
Vector Elctrn. Coo, Inc., Sylmar, Cal. 
WarlNick Prods. Co., Independence, Ohio 

Cases, Shielded-See 
Containers, Shielded 

Cases, Transit-See Transit 
Cases 

Cathode-Ray Readout Tubes 
-See Tubes, Readout 

CATV Systems & Equipment 
Wavetek, San Diego, Cal ......... Volle532 
Wavetek Indiana, Inc., Beech Grove, 

Indo .......................... ~ ................... VolleS32 
Ampex Corp .• Redwood City, Calif. 
Avantek, Inc., Santa Clara. Cal. 
Blonder-Tongue Labs., Inc., Old Bridge, 

N.J. 
C-COR Elctrns., State College, Pa. 
Communications Technology Corp., Los 

Angeles, Cal. 
Concord Communications Sys., 

Farmingdale, N.Y. 
Conrac Div., Covina, Calif. 
Copperweld Bimetallics, Glassport, Pa. 
Della-Benco Ltd., Rexdale, Onl., Can. 
Dynair Elctrns. Inc., San Diego, Calif. 
Environmental Communications Inc" 

Santa Ana, Cal. 
General Microwave Corp., Farmingdale, 

N.Y. 
Jerrold Electronics Corp., Philadelphia, Pa. 

. Kalart Victor Corp., Plainville, Conn. 
Microwave Assocs., Inc., Burlington, Mass. 
Nurad, Inc., Baltimore, Md. 
RCA Corp., Camden, N.J. 
RCA Gov!. & Comm. Sys., Moorestown, 

N.J. 
RF Systems, Inc., Cohasset, Mass. 
Rohde & Schwarz Sis., PassaiC, N.J. 
Saxton Prods., Congers, N.Y. 
Scientific-Atlanta, Inc;, Atlanta, Ga. 
Sitco Antennas, Portland, Ore. 
TDK Electronics Co., Ltd., Chlyoda·ku, 

Tokyo 101, Japan 
Technical Research & Mfg. Co., 

Manchester, N.H. 
Terado Corp., St. Paul, Minn. 
Texscan Corp., Indianapolis, Ind. 
Theta·Com CATV, Phoenix, Ariz 
Varian Assocs., Palo Alto, Cal. 
Wavellne, Inc., W. Caldwell, N.J. 
Wide Band Engrg. Co., Phoenix, Ariz. 
Workman Elctrn. Prods., Inc., Sarasota, 

Fla. 

Cavities, Microwave 
Amperex Elctronic Corp., Slatersville, 

R.I ..................................... Vol 2e1182,1183 
Applied Microwave, Westwood, Mass. 

VolleS44 
Lorch. Elctrns. Corp., Englewood, N.J. 

Vol2e81S 
MCL, Inc., La Grange, m. 

Voll e551,558,5S9,563-566 
AIL, Div. Cutler-Hammer, Inc., Deer Park, 

N.Y. 
Aircom, Inc., Union, N.H. 
Amperex Electronic Corp., Hicksville, 

N.Y. 
A.R.F. Products, Inc., Boulder, Colo. 
Collins Radio Co., Dallas, Tex. 
Dynalab Corp., Van Nuys, Cal. 
Electro-Mechanics Co., Austin, Tex. 
Frequency Engrg. Labs., Farmingdale, N.J. 
GAF Corp., New York, N·.Y. 
Malco, A Microdot Co., Inc., Chicago, III. 

Maury Microwave Corp., Cucamonga, 
Calif. 

Microlab/FXR, Livingston, N.J. 
Microphase Corp., Cos Cob, Conn. 
Microwave Assocs., Inc., Burlington, Mass. 
Microwave Development Labs., Inc., 

Needham Hgts., Mass. 
Microwave Filter Co., Inc., East Syracuse, 

N.Y. 
Norsallndustries, Inc., Brentwood, N.Y. 
PRD Elctms., Inc., Westbury, N.Y. 
Premier Microwave, Port Chester, N.Y. 
RCA Elctrns. Comps., Harrison, N.J. 
Thomson-CSF Electron Tubes, N.Y., N.Y. 
Trak Microwave, Tampa, Fla. 
UTE Microwave, Asbury Park, N.J. 
Varian Assocs., Palo Alto, Cal. 
Vega Precision Labs., Vienna, Va. 

Cells, Electrolytic (Timing)
See Timers, ElectrolytiC Cell 

Cells, Fuel-See Fuel Cells 

Cells, Load 
Advanced Dynamic Instrs. Div., Alexandria, 

Va. 
Automatic Timing & Controls, Inc., King of 

Prussia, Pa. 
BLH Elctrns., Inc., Waltham, Mass. 
Dillon, W.C. & Co., Van Nuys 340, Calif. 
Electro-Numerics, Santa Clara, Cal. 
Kelk, George Ltd., Don Mills, Onl., Canada 
Kistler Instr. Co., Redmond, Wash. 
Kulite Semiconductor Prod., Ridgefield, 

N.J. 
Orbit Instr. Corp., Syosset, N.Y. 
Ormond Inc., Santa Fe Springs, Cal. 
Revere Elctrn. Div., Wallingford, Conn. 
Schaevitz Engrg., Pennsauken, N.J. 
Sensotec, Inc., Columbus, Ohio 
Standard Controls; Seattle, Wash. 
Thwing-Albert Instr. Co., Philadelphia, Pa. 
Toledo 'Seale, Toledo, Ohio 
Transducer Controls Corp., Covina, Calif. 
Transducers, Inc., Whittier, Ca. 
West Coast Resch. Corp., Los Angeles, 

Calif. 
Zonic Tech. Labs., CinCinnati, Ohio 

Cells, Photoconductive 
Centralab Semiconductor, EI Monte, 

Cal ................................ _ ...... Vol 2e870,671 
Clairex Elctrns., Mt. Vernon, N.Y. 

Vol2e873 
Hamamatsu Corp. (E), Middlesex, N. J. 

Vol2e118S,1186 
Nat'l. Semiconductors, Plattsburgh, N.Y. 

Vol2e874 
Optron, Inc., Carrollton, Tex. 

Vo12e&78,921,922 
Raytheon Co., Quincy, Mass. Vol2e1191 
Shlgoto Inds_, Ltd., New York, N.Y. 

Vol2e876 
Spectronjcs, Inc., Richardson, Tex. 

Vol2e8n 
Vactec, Maryland Hgts., Mo ..... Vol 2e879 
Amperex Elctronlc Corp., Slatersville, 

R.I. 
Electro-Nuclear Labs., Inc., Menlo Park, 

Calif. 
Farmer Elec. Prods. Co., Inc., Natick, 

Mass. 
Hamamatsu TV Co., Ltd., Hamamatsu 

City, Shizuoka Pref., Japan 
Heliotek, Sylmar, Calif. 
Intermatic, Spring Grove, III. 
Mitsumi Elec. Co., Ltd., Kitatamagun, 

Tokyo, Japan 
Monsanto·Elctrn. Spec. Prods., 

Cupertino, Cal. 
Moririca Elctrns., Ltd., Tozuka-ku, 

Yokohama, Japan 
Photomation, Inc., Mountain View, Calif. 
Pioneer Elec. & Resch. Corp., Forest 

Park,lII. 
Quantrol Elctrns., Inc., EI Paso, Tex. 
Raytheon Co., Burlington, Mass. 
Sanla Barbara Resch. Ctr., Goleta, Calif. 
Skan-A-Matic Corp.,. Elbridge; N .. Y. 
Texas Instruments, Dallas, Tex. 
United Detector Technology Inc., Santa 

Monica, Cal. 

Cells, Photoemissive-Also 
See Tubes, Photomultiplier 

Centralab Semiconductor, EI Monte, 
Cal ....................................... VoI2e670,671 

SpeC1ronics, lilc., Richardson, Tex. 
Vol2e877 

Amperex Electronic Corp., Hicksville, 
N.Y. 

Calvert Elctrns., Inc., New York, N.Y. 
Cetron Elctrn. Corp., Geneva, III. 
Hamamalsu Corp. (E), Middlesex, N. J. 
Hamamatsu TV Co., Ltd., Hamamatsu 

City, Shizuoka Pref., Japan 
Rank PreciSion Inds., Des Plaines, III. 
Texas Instruments, Dallas, Tex. 
Wagner Elec. Corp., Uvlngslon, N.J. 

Cells, Photovoltaic 
Centralab Semiconductor, EI Monte, 

Cal ................... _ ................... Vol2e870,671 
Clalrex Elctrns., Mt. Vernon, N.Y. 

Vol2e873 
Hamamatsu Corp. (E), Middlesex, N. J. 

Vol2e1185,1186 
International Rectifier, EI Segundo, Cal. 

Vol2e906 
Nat'l. Semiconductors, Plattsburgh, N.Y. 

Vol2e874 
Optron, Inc., Carrollton, Tex. 

Vol 2e878,921 ,922 
Plessey Semiconductors, Farmingdale, 

N_Y_ .............................................. Vol2e604 
Sensor Technology, Chatsworth, Cal. 

Vol2e875 
Shlgoto Inds., Ltd., New York, N.Y. 

Vol2e876 
Vaclec, Maryland Hgts., Mo ..... Vol 2e879 
Automation Services Div., Windsor, N. Y. 
Bell & Howell, Bridgeport, Conn. 
Electro-Nuclear Labs., Inc., Menlo Park, 

Calif. 
Hamamatsu TV Co., Ltd., Hamamatsu 

City, Shizuoka Pref., Japan 
HEI, Inc., Chaska, Minn. 
Heliotek, Sylmar, Calif. 
Monsanto-Elctm. Spec. Prods., 

Cupertino, Cal. 
Moririca Elctrns., Ltd., Tozuka-ku, 

Yokohama, Japan 
Santa Barbara Resch. Ctr., Goleta, Calif. 
Spectronics, Inc., Richardson, Tex. 
United Detector Technology Inc., Santa 

Monica, Cal. 
Weston Instruments, Inc., Newark, N.J. 

Cells, Solar-See Cells, 
Photovoltaic 

Cements-See Adhesives, (All 
Types) 

Centrifuges-Also See 
Simulators, Motion 

Anchor Specialty Mfg.: Teterboro, N.J. 
Beckman Instrs., (AISSD), Fullerton, Cal. 
Custom Sci. Instrs., Inc., Whippany, N.J. 
Gen'sco Technology Corp., Instrument DJv. 

(Test Equipment), Compton, Cal. 
Lab-Line Instrs., Inc., Melrose Park, III. 
Precision Sci. Co., Chicago, IIi. 
Pure Carbon Co., Inc., SI. Marys, Pa. 
Schaevitz Engrg., Pennsauken, N.J. 
Trio-Tech, Inc. of Calif., Burbank, Calif. 

Ceramic Resonators 
Radio Materials Co., Chicago, III. 

. Vol3e494 
BasiC Ceramics Inc., Hawthorne, N.J. 
Gulton Inds., Fullerton, Cal. 
Linden Labs., Inc., State College, Pa. 

Chambers, Acoustical Test, 
High-Intensity Noise 

B & K Instrs., Inc., Cleveland, Ohio 
Emerson & Cuming, Inc., Canton, Mass. 
Hotpack Corp., Phila., Pa. 
L.A.B. Corp., Skaneateles, N.Y. 
LectroMagnetics, Inc., Los Angeles, Cal. 

Chambers, Altitude 
Cincinnati Sub-Zero Prods., CinCinnati, 

Ohio ............................................ Vol. le383 
Jade Corp., Huntingdon Valley, Pa; 

VoIle384 
American Resch. Corp., Farmington, Conn. 
Anchor Specialty Mfg., Teterporo, N~J. 
Bemoo, Inc., PacOima, Cal. 
Georalor Corporation, Manassas, Va. 

High Vacuum Equip. Corp., Hingham, 
Mass. 

Hull Corp., Hatboro, Pa. 
INRECO, Los Angeles, Cal. 
OAL Assocs., Inc., Westbury, N.Y. 
Standard Environmental Systems, Inc., 

Totowa, N.J. 
T-M Vacuum Prods., Riverton, N.J. 
Tenney Engrg., Inc., Union, N.J: 
Torr Labs., Los Angeles, Cal. 
Varian Assocs., Palo Alto, Cal. 
Webber Mfg. Co., Inc., Indianapolis, Ind. 

Chambers, Anechoic-See 
Anechoic Chambers 

Chambers, Explosion 
Bemco, Inc., Pacoima, Cal. 
Cincinnati Sub-Zero Prods., Cincinnati, 

OhiO 
Lab-Line Instrs., Inc., Melrose Park, III. 
Standard Environmental Systems, Inc., 

Totowa, N.J. 
Tenney Engrg., Inc., Union, N.J. 

Chambers, Humidity 
Blue M Engrg. Co., Blue Island, III. 

Volle382 
Cincinnati Sub-Zero Prods., CinCinnati, 

Ohio ............................................ Volle383 
Jade Corp., Huntingdon Valley, Pa. 

Volle3S4 
American Instr. Co., Silver Spring, Md. 
American Resch. Corp., Farmington, Conn. 
Atlas Electric Devices, Chicago, III. 
Bemco, Inc., PaCOima, Cal. 
Caig Labs., Inc., Westbury, N.Y. 
Forma Scientific, Marietta, Ohio 
Hotpack Corp., Phila., Pa. 
INRECO, Los Angeles, Cal. 
Kahl Scientific Instr. Corp., EI Cajon, Calif. 
Lab-Line Instrs., Inc., Melrose Park, III. 
OAL Assocs., Inc., Westbury, N.Y. 
Precision Sci. Co., Chicago, III. 
Standard Environmental Systems, Inc., 

Totowa, N.J. 
Statham Instrs., Inc., Oxnard, Cal. 
Tenney Engrg., Inc., Union, N.J. 
Webber Mfg. Co., Inc., Indianapolis, Ind. 

Chambers, MagnetiC 
Environment 

Electro-Mechanics Co., Austin, Tex. 
High Voltage Engrg. Corp., Burlington, 

Mass. 

I 
LectroMagnetics, Inc., Los Angeles, Cal. 

Chambers, Pressure 
Cincinnati Sub-Zero Prods., CinCinnati, 

Ohio _ .............................. _ ............ Vol le383 
American Resch. Corp., Farmington, Conn. 
Bemco, Inc., PaCOima, Cal. 
Benthos, Inc., N. Falmouth, Mass. 
Kahl Scientific Instr. Corp., EI Cajon, Calif. 
Red Point Corp., Burbank, Calif. 
Standard Environmental Systems. Inc .• 

Totowa, N.J. 
Tenney Engrg., Inc., Union, N.J. 

Chambers, Radiation 
Jade Corp., Huntingdon Valley, Pa. 

Volle384 
Kewaunee Scien. Equipment Corp., 

Adrian, Mich. 
NUCOR Corp., Denville, N.J. 
Tenney Engrg., Inc., Union, N.J. 
Torr Labs., Los Angeles, Cal. 
Vlctoreen Instr., Cleveland, Ohio • 
Westinghouse Elec., Elmira, N.Y. 

Chambers, Salt Spray 
Jade Corp., Huntingdon Valley, Pa. 

Volle384 
Bemco, Inc., PaCOima, Cal. 
OAL Assocs., Inc., Westbury. N.Y. 
Standard Environmental Systems, Inc., 

Totowa, N.J. 
Tenney Engrg., Inc., Union, N.J. 

Chambers, Sand & Dust 
Jade Corp., Huntingdon Valley, Pa. 

Volle384 
American Resch. Corp., Farmington, Conn. 
Bemco, Inc., PaCOima, Cal. 
OAL Assocs., Inc., Westbury, N.Y. 
Standard Environmental Systems, Inc., 

Totowa, N.J. 
Tenney Engrg., Inc., Union, N.J. 

36 Mfrs. in Bold face with page numbers describe this product in the White pages. 
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Chambers, ShOck Chambers, Vibration 
Blue M Engrg; Co •• Blue 11IIand, III. Blue M Engrg. Co •• Blue 1aIIIIICI, In. 

. Vol 1-382 VoI1e382 

Chambers, Sunshine 
Jade Corp~ Huntingdon Valley. Pe. 

Vol 1'"384 
American Resch. Corp .. Farmington. Conn. 
Atlas Electric Devices. Chicago. III. 
Bemco. Inc., Pacoima. Cal. 
Hotpack Corp .• Phila .. Pa. 
Standard Environmental Systems. Inc., 

Totowa. N.J. 
Tenney Engrg .• Inc .• Union. N.J. 
Webber Mfg. Co:. Inc .• Indianapolis. Ind. 

Chambers, Temperature 
Blue M Engrg. Co., Blue Island, III. 

, Vol te382 
Cincinnati Sub-Zero Proda., Clnclnnat~ 

Ohio ...... _ ... _ ............ _ ............. Volle383 
Jade Corp., Huntingdon Valley, Pa. 

Vol 1'"384 
Aerotronic Assocs .• Inc .. Contoocook. N.H. 
American Instr. Co .. Silver Spring. Md. 
American Resch. Corp .• Farmington. Conn. 
Bernco. Inc .• Pacoima. Cal. 
Caig Labs., Inc., Westbury, N.Y. 
Cambridge Thermionic. Cambridge, Mass 
Cox & Co •• Inc., New York, N.Y. 
Custom Sci. Instrs .• Inc .• Whippany. N.J. 
Delta Design. San Diego. Cal 
Despatch Oven Co .• Minneapolis. Minn. 
Elctrn. Control Co .• Dresher. Pa. 
Forma Scientific. Marietta. Ohio 
Guildline Instrs .• Inc .. Larchmont, N.Y. 
High Vacuum Equip. Corp .• Hingham. 

Mass. 
Honeywell. FI. WaShington. Pa. 
Hotpack Corp .• Phila .• Pa. 
Hull Corp., Hatboro. Pa. 
INRECO. Los Angeles. Cal. 
Kahl Scientific Instr. Corp .• EI Caion. Calif. 
Lab-Line Instrs .• Inc .• Melrose Park. III. 
Micro Instr. Co .• Hawthorne. Cal. 
Murata M'g. Co. Ltd., Kyoto. Japan 
OAL Assocs .• lnc .• Westbury. N.Y. 
PreciSion Sci. Co .• Chicago. III. 
Procedyne Corp .• New BrunswiCk, N.J. 
Products for Research. Inc .• Danvers. 

Mass. 
Research. Inc .• Minneapolis. Minn. 
Standard Environmenlal Systems. Inc .• 

Totowa. N.J. 
Statham Instrs., Inc .• Oxnard. Cal. 
Tech Serv .• Inc .• Fogelsville, Pa. 
Temptronix Inc .• Newton. Mass. 
Tenney Engrg., Inc .• Union, N.J. 
Webber Mfg. Co .• Inc .• Indianapolis. Ind. 

Chambers, Vacuum 
Cincinnati Sub-Zero Proda., Cincinnati, 

Ohio ._ ................................... _ •• V011e383 
American Resch. Corp .• Farmington. Com. 
8emco. Inc .• Pacoima. Cal. 
Blue M Engrg. Co., Blue Island, IlL 
Brew Richard D. & Co .• Inc .• Concord, 

N.H. 
Edwards High Vacuum. Grahd Island. N.Y. 
Forma Scientific, Marietta, Ohio 
High Vacuum Equip. Corp .• Hingham, 

Mass. 
High Voltage Engrg. Corp., Burlington. 

Mass. 
Hotpack Corp .• Phila .• Pa. 
Hull Corp .• Hatboro. Pa 
INRECO. Los Angeles, Cal. 
Kahl Scientific Instr. Corp .• EI Cajon. Calif. 
Materials Resch. Corp .• Orangeburg. N.Y. 
Perkln·Elmer Ultek Inc., PalO Alto. Calif. 
Precision Sci. Co .• Chicago. III. 
Red Point Corp., Burbank, Calif. 
Sloan Technology Corp .• Santa Barbara. 

Calif. 
Standard Environmental Systems. Inc .• 

Totowa. ·N.J. 
T·M Vacuum Prods .• Riverton. N.J. 
Tenney Engrg .• Inc .• Union. N.J. 
Torr Labs., Los Angeles. Cal. 
lIactronic Lab. Equip .• Inc .• E. Northport. 

N.Y. 
Varian Assocs .. Palo Alto. Cal. 
Varian Assocs .• Vacuum Div .• Palo Alto. 

Cal. 
Webber Mfg. Co., Inc .• Indianapolis. Ind. 

Bemco, Inc .• Pacoima. Cal. 
INRECO. Los Angeles. Cal. 
OAL Assocs .• Inc., Westbury. N.Y. 
Standard Environmental Systems. Inc., 

Totowa. N.J. 
Tenney Engrg .. Inc .. Union. N.J. 

Chargers, Battery 
CEA, San Lu" ObIspo, CeL 

Vol ''''8.820.637 
Christie EIee.. Los Angeles. CeL 

Vol ''''''.8411 
CML-Mecarr. Inc.. Edison. N.J. Vo11et145 
Dynamic Inetr. Corp.. Plainview. N. Y. 

VoI1e&65 
Electro Development COrp., Lynnwood, 

Weah ....................................... _. Vol , .. 71 
La Merche Mfg. Co., Des Plaine .. 1M. 

VoI1..,se 
Mauretron, Inc., DBI .... Tex. ... , Vol zeB17 
Terado Corp., St. Plul, MInn. 

VoI1ef106,807 
Alpha Components Corp .• EI Segundo. 

Cal. 
Altair Resch. & Mfg. Co .• Ontario. CaUf. 
American Power Systems Corp .• 

Worcester. Mass. 
Applied Control Co .• Fairfield. N.J. 
Astro·Metrix. Burbank. Cal. 
ATR Elctrns., Inc., St. Paul, Mlnn. 
AUL Instrs .• Inc .• Flushng. N.Y. 
Barnes & Reinecke. Inc .• Chicago. III. 
Basler Elec. Co .• Highland. III. 
B.H. Inds .• Los Angeles. Cal. 
Cal·Power Corp .• EI Segundo. Calif. 
Coil Co. of Amer .• Northvale. N.J. 
De Coursey Engrg. Lab .• Culver City. Cal. 
Eastern Delta Corp .• Fair Lawn. N.J. 
Edmund Scientific Co .• Barrington. N.J. 
Elctrn. Meas. Inc., Neptune, N.J. 
Elgin Elctrns. Inc .• Waterford. Pa. 
Epaco, Inc., Addison. ilL 
FIring Circuits, Norwalk, Conn. 
Gates Elctrn. Co., Bronx, N.Y. 
Geo Space Sys~ Tampa. Fla. 
Glentronies, Div. Sawyer Inds .• Glendora. 

Cal. 
Globe..lJnkln Inc .. Milwaukee. Wisc. 
Gould Inc .• Trenton. NJ 
GAM Corp., Medford, N.J. 
Heath Co .• Benton Harbor. Mich. 
HGA Elctrns .• MI. Vernon. N.Y. 
Instrument Componenta Co, Mentor, 

Ohio 
International Rectifier. EI Segundo, CaL 
lonies. Inc .• Watartown. Mass 
Kepco, Inc., Fluahlng. N.Y. 
Lear Siegler. Inc., Santa Monica, Calif. 
Mag-con. Inc .• New Brighton. Mim. 
Marathon Battery Co .• Houston. Tex. 
MId·Eastern Inds., Scotch Plain-. N.J. 
North Electric Co .• Galion. Ohio 
Oeco Corp., Portland. Ore. 
ONAN Div .• MpIS .• Minn. 
Opad Elec. Co .• Inc .• New York. N.Y. 
Power Control Corp .• Pittsburgh, Pa. 
Power Conversion Prods. Inc .• Crystal 

Lake. III. 
Power Inc, Bumaville, Mlnn. 
Power·Sonic Corp .• Castro Valley, Cal. 
Ratelco, Inc .• Seattle. Wash. 
Ray~O-Vac Div .• Madison. Wise. 
RCA, Mobile Communications Sys •• 

Meadow Lands. Pa. 
RIL Elctrns .• Inc., Southampton, Pa. 
Sawyer lods .• Arcadia. Cal. 
Schauer Mfg. Corp .. Cincinnati. Ohio 
SeI·Rex Co. Div. Oxy Metal Finishing 

Corp .• Nutley. N.J. 
ShlgOto IneIs., Ltd., New York, N.Y. 
Solidstate Controls. Inc .• COlumbus. Ohio 
Todd Producta Corp., Farmingdale, N.Y. 
Topaz ElectronIcs, San DIego. CaL 
Ward Leonard E1ec. Co .• Mt. Vernon. N.Y. 
Warren G·II Communications. livingston. 

N.J. 
Western Reserve Elctrns .• TWin$burg, 

Ohio 
Weatlnghouae EIec., Youngwood, Pa. 
Workman Etctrn. Prods .• Inc .• Sarasola, 

Fla. 
Zenith Controls Inc .• Chicago. HI. 

Chemicals, Photosensitive 
Chargers, Magnet-See 

Magnetizers 

Chassis, Circuit Board 
Mounting 

Alpha Wire Corp., Elizabeth, N.J. 
Buckeye Stamping Co .• Columbus. Ohio 
Bud Radio, Willoughby, Ohio 
Chriatlansen Radio Inc., Laguna Beach. 

CaL 
Circuit Structures Lab .• Burbank. Calif. 
E· Tronics. Sepulveda. Cal. 
Ellnstruments, Derby, Conn. 
Elco. Willow Grove. Pa. 
Elctrn. Engrg. Co. Cal.. Santa Ana. Cal. 
Elctm. Molding Corp •• Woonsocket, R.I. 
GC Electronics, Rockford, 10. 
GRM Corp., Medford, N.J. 
Hammond Mfg. Co. (U.S.) Inc., Buffalo. 

N.Y. 
IFE Div .• E. Providence. R. I. 
Inl'l. Elctrn. Resch., Burbank. Cal. 
Mid·West Metal Prods., Inc., Kansas City. 

Kans. 
Mobil Elctrns .• Inc .• Anderson. Ind. 
Modpak. Waltham. Mass. 
Monitor Systems. Ft. Washington. Pa 
Mupac Corp .• Brockton. Mass. 
Par·Metal Prods. Div .• Brooklyn. N.Y. 
Photo Chemical Prods. Cal.. Santa 

Monica. Cal. 
R ..... ClrcuHa, Inc., Saddle Brook, N.J. 
Titchener. E.H. & Co .• Binghamton. N.Y. 
Vector EIctrn. Co., Inc., Sylmar, Cal. 
Vero ElectronicS, Inc., Hauppauge, N.Y. 
Zero Mfg. Co., Burbank, Cal. 

ChaSSis Marking Klts-See 
Kits, Marking (Dial. 
Instrument, Equipment, etc.) 

Chassis, Metal 
Alpha Wire Corp •• Elizabeth, N.J. 

Vol 3-308.309 
Che.sls-Trak, Dlv., Indlanapolla, Ind. 

VoI3e320.321 
Optima Enclosures, Tucker, Ga. 

Vol 3-323 
Premier Metal Prods. Co., Bronx, N.Y. 

VoI3e328-329,334,335 
Techmar Corp., Los Angeles, Cal. 

Vol 3-339 
Vent·Rak, Indianapolis, Ind. 

Vol3e320,321 
Acme Model Engrg. Co .. Ridgefield. N.J. 
American Aluminum Co .• Mountainside. 

N.J. 
Apahouser Corp. of N.E.. Boston. Mass. 
Bud Redlo, Willoughby, Ohio 
Cabtron Sy8., Inc., Northbrook, III. 
Circuit Structures Lab .• Burbank. Calif. 
Falstrom Co.; Passaic. N.J. 
Formica Metal Prods. Co., Inc., 

MedfOrd, Masa. 
Hammond Mfg. Co. (U.S.) Inc., Buffalo. 

N.Y. 
Honeywell. Inc" Wabash. Ind. 
IFE Diy .• E. Providence. R. I. 
Jade Corp., Huntingdon Valley, Pa. 
Jan Hardware Mfg. Co .• Inc .• Long Island 

City. N.Y. 
Kinetron Corp., Asbury Park, N.J. 
LMB Heeger. Inc .• Los Angeles. Calif. 
Mechanical Engraving Co .• Inc .• Bronx. 

N.Y. 
Micrite Metal Mfg;, Inc., Canoga Park, 

Cal. 
Mid-West Metal Prods .• Inc .. Kansas City, 

Kans. 
Mobil Elctrns .• Inc .• Anderson. Ind. 
Mupec Corp .. BrOCkton. Mass. 
Photo Chemical Prods. Cal.. Santa 

Monica. Cal. 
Robinson-Nugent, New Albany, Ind. 
Stantron, No. Hollywood. Cal 
Titchener. E.H. & Co .• Binghamton. N.Y. 
Vector Eictrn. Co •• Inc., Sylmar, Cal. 
Vero ElectronicS, Inc., Hauppauge, N.Y. 
Zero Mfg. CO .. Burbank, Cal, 

Chassis Slides-See Slides, 
Cabinet, Chassis & Drawer 

Checkers-See Analyzers; 
Testers 

Chemicals, Antl-Static-See 
Coatings, Anti·Static 

Chemicals, Degreasing-See 
Cleaners & Solvents 

Chemicals, Dehumidifying
See Dessicants 

Chemicals, Electroplating 
Allied Chemical Corp .• Morristown. N.J. 
Baker. J.T. Chemical Co .• Phillipsburg. 

N.J. 
Barco Chem. Prods. Co., Chicago. III. 
Bariod Div .. Houston. Tex. 
Conversion Chem. Corp .• Rockville. Conn .. 
Dow Chemical Co .• Midland. Mich. 
E.I. DuPont DeNemours & Co .• 

Wilmington. Del. 
Fidelity Chem. Prods. Corp .• Newark. N.J. 
GAF Corp .• New York. N.Y. 
Goldsmith Precious Metals Div .. Chicago. 

III. 
Harshaw Chem. Co .• Cleveland. Ohio 
London Chemical Co .• Bensenville. III. 
M & T Chemicals Inc .. Rahway. N.J. 
SeI·Rex Co. Div. Oxy Metal Finishing 
·Corp .• Nutley. N.J. 

Selectrons, Ltd .. New York. N.Y. 
Silco Metachemical. Cleveland. Ohio 
Technic. Inc .. Providence. R.1. 
Union Carbide. Chemicals & PlastiCS. New 

York. N.Y. 
Uniroyal. Inc .. New York. N.Y. 
United Mineral & Chem. Corp .. New York. 

N.Y. 

Chemicals, Epoxy Stripping 
Bariod Div .• Houston. Tex. 
Conversion Chem. Corp .• Rockville. Conn. 
Hardman Inc .. Belleville. N.J. 
Millet·Stephenson Chem. Co .• Inc .• 

Danbury. Conn. 
Mona Inds .• Inc .• Paterson. N.J. 
Ram Chems .• Gardena. Calif. 

Chemicals, Etching 
Air Prods. & Chems .• Inc .• Allentown. Pa. 
Allied Chemical Corp .. Morristown. N.J. 
Alpha Metals. Inc .. Jersey City. N.J. 
Baker. J.T. Chemical Co .• Phillipsburg. 

N.J. 
Chemplast, Inc .• Wayne. N.J. 
Conversion Chern. Corp .• Rockville. Conn. 
Dow Chemical Co .. Midland. Mich. 
E.I. DuPont DeNemours & Co .• 

Wilmington, Del. 
Fidelity Chem. Prods. Corp .• Newark, N.J. 
GAF Corp .. New York. N.Y. 
Gates. Gao. W. & Co .. Franklin Sq .• N.Y. 
GC ElectroniCS, Rockford, III. 
Gore. W.L. & Assocs .• Inc .• Newark. Del. 
Iniectorall Elctrns. Corp., Glen Cove. N.Y. 
Kepro Cir. Sys., Inc .• SI. Louis. Mo. 
Matheson Gas Products. East Rutherford, 

N.J. 
Mona Inds .• Inc .. Paterson. N.J. 
Packaged Resins Div .. Watertown. Mass. 
Selectrons. Ltd .• New York. N.Y. 
Union Carbide. Chemicals & Plastics. New 

York. ~.Y. 

Chemicals, Fungicidal-See 
Coatings. Fungicidal 

Chemicals, Luminescent 
Black Ught Corp. Amer .. San Gabriel. Cal. 
Cerac. Inc .. Butler. Wisc. 
General Elec. Co .• Lamp Parts & Equip. 

Sales Oper.. Cleveland. Ohio 
Shannon Luminous Mat'ls .. Hollywood. 

Cal. 
Ultra·Violet Prods .• Inc .• San Gabriel. Cal. 
United Mineral & Chem. Corp .• New York. 

N.Y. 

Chemicals, -Metal Stripping 
Allied Chemical Corp .• Morristown, N.J. 
Bariod Div .. Houston. Tex. 
Conversion Chem. Corp .• Rockville. Conn. 
Fidelity Chem. Prods. Corp .. Newark. N.J. 
GAF Corp .• New York. N.Y. 
Sel·Rex Co. Div. Oxy Metal Finishing 

Corp .• Nutley. N.J. 
Technic. Inc .• Providence. R.1. 

Chemicals, Photosensitive 
Dow Chemical Co .• Midland. Mich. 
GC ElectroniCS, Rockford, III. 
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Chemicals, Photosensitive (cont'd) 
General Elee. Co., Lamp Parts & Equip. 

Sales Oper.: Cleveland, Ohio 
Goldsmith Precious Metals Div., ChiCago, 

III 
GTE Sylvania, Inc., Towanda, Pa. 
Injectorall Elctrns. Corp.; Glen Cove, N.Y. 
Materials for Elctrns., Inc., Jamaica, N.Y. 
Miller-Stephenson Chem. Co., Inc., 

Danbury, Conn. 
United Mineral & Chem. Corp., New York, 

N.Y. 
Vari-Light Corp., Cincinnati, Ohio 

Chemicals, Semiconductor 
(Production) 

Air Prods. & Chems., Inc., Allentown, Pa. 
Allied Chemical Corp., Morristown, N.J. 
Alpha Metals, Inc., Jersey City, N.J. 
Baker, J.T. Chemical Co., Phillipsburg, 

N.J. 
Bram Metallurgical-Chem. Co., Phila., Pa. 
CarborUndum Co., Niagara Falls, N.Y. 
Cerac, Inc., Butler, Wisc. 
CGS Units, Inc., Rochester, N.Y. 
GC Electronics, Rockford, III. 
Materials Resch. Corp., Orangeburg, N.Y. 
Matheson Gas Products, East Rutherford, 

N.J. 
Merix Chem. Co., Chicago, III. 
Union Carbide, Chemicals & Plastics, New 

York; N.Y. 
United Mineral & Chem. Corp., New York, 

N.Y. 

Chemicals, Wire Stripping 
GC Electronics, Rockford, III ... Vo13-S79 
Acme Chemical & Insulation Co., New 

Haven, Conn. 
Allied Chemical Corp., Morristown, N.J. 
Dow Chemical Co., Midland, Mich. 
Eraser Co., Syracuse, N.Y. 
Fidelity Chem. Prods. Corp., Newark, N.J. 
GAF Corp., New York, N.Y. 
London Chemical Co., Bensenville, III. 
MacDonald & Co., Glendale, Calif. 
Miller-Stephenson Chern. Co., Inc., 

Danbury, Conn. 

Chestsets-See Handsets, 
Chestsets 

Chips, Capacitor-See 
Capacitors, Chip 

Chips, IC-See Circuits, 
Integrated, Silicon Monolithic, 
Unpackaged Chips 

Chips, Transistor-See 
Transistors, Chip Unpackaged 

Chokes, A-F-See Coils, A-F 

Chokes, Air Core, DC 
Sanford·Miller Corp., Brooklyn, N.Y. 

Vol 2<'919; Vol 3-1272 
Arcidy Assocs., Manchester, N. H. 
Bell Industries, Compton, Cal. 
Bicron Elctrns. Co., Canaan, Conn. 
Coil Co. of Amer., Northvale, N.J. 
Electrocube, San Gabriel, Cal 
Ferrodyne Corp., Venice, Calif. 
Hammond Mfg. Co. (U.S.) Inc., Buffalo, 

N.Y. 
Hipotronlcs, Inc., Brewster, N.Y. 
Huntington Elctrns. Corp., Van Nuys, Cal. 
Mag-Con, Inc., New Brighton, Minn. 
NWL Transformers, Trenton, N.J. 
Oeco Corp., Portland, Ore. 
Polyphase Instr. Co., Bridgeport, Pa. 
Torwlco Elctrns., Inc., Lakewood, N.J. 

Chokes, Filter 
Bell Industries, Compton, Cal. Vol 3e530 
Hisonic, Inc., Olathe, Kans ..... Vol 3-1257 
K.G.S. Elctrns., Pasadena, Cal. 

Vol 3-1258 
Microtran Co. Inc., Valley Stream, N.Y. 

Vol3e1261; VoI4es62* 
NWL Transformers, Trenton, N.J. 

Vol3e1267 
Sanford-Miller Corp., Brooklyn, N.Y. 

Vol 2<'919; Vol3eI272 
Signal Transformer, Bklyn., N.Y. 

Vol3e1278, 1279 
TDK Electronics Co., Ltd., Chlyoda-ku, 

Tokyo 101, Japan .................... Vol3e537 

TDK Elctrns.Corp., Long .island City, 
N.Y ............................................... Vol3es37 

TRWIUTC Transformers, New York, 
N.Y ............................................. VOl 3-1299 

ADC Prods., MinneapOliS, Minn. 
Allied Elctrns., Chicago, 111_ 
Arnold Magnetics, Culver City, Cal. 
B.H. Inds., Los Angele.s, Cal. 
Biometrics Instrument Corp., Garland, Tex. 
Cambridge ThermioniC, Cambridge, Mass 
Coil Co. of Amer., Northvale, N.J. 

I 
Corcom Inc., Chicago, III. 
Custom Coil & Transformer Co., 

Zanesville, Ohio 
Dele Elctrns., Inc., Yankton, S.D. 
Del Electronics Corp., Mt. Vernon, N.Y. 
Delevan Dlv., Coil Prods., E. Aurora, 

N.Y. 
Dietz Design, Inc., Bellon, Mo. 
Douglas Randall Div., Pawcatuck, Conn. 
Eastern Della Corp., Fair Lawn, N.J. 
Electrocube, San. Gabriel, Cal 
Electronic Resch. Assocs., Moonachie, 

N.J. 
Endicott Coil Co., Binghamton, N.Y. 
Ferrodyne Corp., Venice, Calif. 
Geo Space, Houston, Tex. 
Grand Transformers, Grand Haven, Mich. 
Hammond Mfg. Co. (U.S.) Inc., Buffalo, 

N.Y. 
Huntington Elctrns. Corp., Van Nuys, Cal. 
Lambda Elctrns., Melville, N.Y. 
LectroMagnetics, Inc., Los Angeles, Cal. 
Mag-Con, Inc., New Brighton, Minn. 
Magnetic Circuit Elements, Monterey, Cal. 
North Electric Co., Galion, Ohio 
Oeco Corp., Portland, Ore. 
Ohmite Mfg. Co., Skokie, III. 
Plco Elctrns Inc., Mount Vernon, N.Y. 
Polyphase Instr. Co., Bridgeport, Pa. 
Shigoto Inds., Ltd., New York, N.Y, 
Stancor, Chicago, III. 
Stanford Applied Engrg., Santa Clara, 

Cal. 
Todd Systems, Yonkers, N.Y. 
Torotel, Inc., Grandview, Mo. 
Torotron, Mt. Vernon, N.Y. 
Torwlco Elctrns., Inc., Lakewood, N.J. 

Chokes, R-F 
Bell Industries, Compton, Cal. 

Vol 3-529-531 
Coil Winders Dlv. Caddell-Burns, 

Mineola, N. Y ..................... Vo13-S22,523 
Sanford-Miller· Corp., Brooklyn, N.Y. 

Vol 2<'919; Vol 3-1272 
TOK Electronics Co., Ltd., Chiyoda-ku, 

Tokyo 101, Japan .................... Vol3e537 
TOK Elctrns. Corp., Long Island City, 

N.Y ............................................... Vol3e537 
Vari-L Co., Inc., Denver, Colo. Vol N28 
ADC Prods., Minneapolis, Minn. 
Aladdin Elctrns., NashVille, Tenn. 
American Trans-Coil Corp., Richmond Hill, 

N.Y. 
Automatic Coil, New Hyde Pk., N.Y. 
Barker & Williamson, Inc., Bristol, Pa. 
Bourns Pacific MagnetiC Corp., Romoland, 

Calif. 
Caddel-Burns Mfg. Co., Inc., Mineola, N. Y. 
Cambridge ThermioniC, Cambridge, Mass 
Coil Specially Co., Boalsburg, Pa. 
Dale Elctrns., Inc., Yankton, S.D. 
Delevan Olv., Coil Prods., E. Aurora, 

N.Y. 
Dietz DeSign, Inc., Belton, Mo. 
Endicott Coil Co., Binghamton, N.Y. 
Hammond Mfg. Co. (U.S.) Inc., Buffalo, 

N.Y. 
Johnson E. F. Co., Waseca, Minn. 
Lambda Elctrns., Melville, N.Y. 
LectroMagnetics, Inc., Los Angeles, Cal. 
Lundy Elctrns. & Sys., Inc., Glen Head, 

N.Y. 
Mag-Con, Inc., New Brighton, Minn. 
MagnetiC Circuit Elements, Monterey, Cal. 
Millen, James Mfg., Malden, Mass. 
Ohmite Mfg. Co., Skokie, III. 
Pulse Engrg., fnc., San Diego, Cal. 
Shallcross, Selma, N.C. 
Shigoto Inds., Ltd., New York, N.Y. 
Solid State Elctrns. Corp., Sepulveda, 

Cal. 
Stanford Applied Engrg., Santa Clara, 

Cal. 
Syscon Inl'l., Inc., So. Bend, Ind. 
Torotel, Inc., GrandvieW, Mo. 

PRODUCT INDEX & DIRECTORY 

Chokes, Swinging 
NWL Transformers, Trenton, N.J. 

Vol 3-1267 
ACOC Elctrns., Oceanside, Cal. 
ADC Prods., Minneapolis, Minn. 
Allec Div., Anaheim, Calif. 
American MagnetiCS Corp., Carter.ille, III. 
Bell Industries, Compton, Cal. 
Biometrics Instrument Corp., Garland, Tex. 
Bourns Pacific Magnetic Corp., Romoland, 

Calif. 

I 
Coast Coil Co., Los Angeles, Calif. 
Coil Co. of Amer., Northvale, N.J. 
Del Electronics Corp., Mt. Vernon, N.Y. 
Delevan Oiv., Coil Prods., E. Aurora, 

N.Y. 
Dietz DeSign, Inc., Belton, Mo. 
Douglas Randall Dlv .. , Pawcatuck, Conn. 
Eastern Della Corp., Fair Lawn, N.J. 
Electrocube, San Gabriel, Cal 
Elgin Elctrns. Inc., Waterford, Pa. 
Ferrodyne Corp., Venice, Calif: 
Freed Transformer Co., Bklyn., N.Y. 
Geo Space, Houston. Tex. 
G,and Transformers, Grand Haven, Mich. 
Hammond Mfg. Co. (U.S.) Inc., Buffalo, 

N.Y. 
Huntington Elctrns. Corp., Van Nuys, Cal. 
Lambda Elctrns., Melville, N.Y. 
Mag-Con, Inc., New Brighton, Minn. 
MagnetiC Circuit Elements, Monterey, Cal. 
Microtran Co. Inc., Valley Stream, N.Y. 
Neshaminy Transformer, Furlong, Pa. 
North Electric Co., Galion, Ohio 
Oeco Corp., Portland, Ore. 
Phoenix Transformer Co., Phoenix, Ariz. 
Pico Elctrns Inc., Mount Vernon, N.Y. 
Polyphase Instr. Co.", Bridgeport, Pa. 
Raytheon Co., Waltham, Mass. 
Signal Transformer, Bklyn., N.Y. 
Stancor, Chicago, III. 
Todd Systems, Yonkers, N.Y. 
Torwico Elctrns., Inc., Lakewood, N.J. 
Triad-Utrad Div., Huntington, Ind. 
TRW IUTC Transformers, New York, 

N.Y. 
Zaring Inds., Inc., Westfield, Ind. 

Chokes, Waveguide 
Airtron, Morris Plains, N.J. 
Co-Operative Inds., Inc., Chester, N.J. 
Microlab/FXR, Livingston, N.J. 
Microwave Assocs., Inc., Burlington, Mass. 
Microwave Development Labs., Inc., 

Needham Hgts.,. Mass. 
Premier Microwave. Port Chester, N.Y. 
RF Systems, Inc., Cohasset, Mass. 
Systron-Oonner Microwave Diy., Van 

Nuys, Cal. 
Waveline, Inc., W. Caldwell, N.J. 

Choppers 
ATR Elctrns., IIic., St. PaUl, Minn. 

Volt-580 
Bulova Watch Co., Freq. Control 

Prods., WoodSide, N·.Y ........... Vol2e681 
Advanced Kinetics, Costa Mesa, Calif. 
Airpax Elctrns., Inc., Cambridge, Md. 
American Time Products, WoodSide, 

N.Y. 
Bristol Div, Waterbury, Conn 
Buckbee-Mears Co., St. Paul, Minn. 
BuloYa Watch Co., Servo Prods. 

Elctrns. Div., Woodside, N.Y. 
Climatronics Corp., Hauppauge, N.Y. 
Electro-Optical Inds .. Inc., Santa Barbara, 

Cal. 
Elctrn. Applications, S. EI Monte, Cal. 
Firing Circuits, Norwalk, Conn. 
General Magnetics, Bloomfield, N.J. 
Graphite Metallizing Corp., Yonkers, 

N.Y. 
Guildline Instrs., Inc., Larchmont, N.Y. 
Hallmark Standards, Inc., Mt. Vernon, N.Y. 
Ind'i. Control Co., Farmingdale, N.Y: 
International Rectifier,EI Segundo, Cal. 
Ithaco, Inc., Ithaca, N.Y. 
James Elotrns., Inc., Chicago, III. 
Oak IndS. Inc., Crystal Lake, III. 
Phllamon, Inc., Westbury, N.Y. 
Power Control Corp., Pittsburgh, Pa. 
Raytheon, Mt. Vi.ew, Calif. 
Singer Co., Little Falls, N.J. 
Solid State Elctrns. Corp., Sepulveda, 

Cal. 
Stevens-Arnold, Inc., So. Boston, Mass. 
Teledyne Crystalonics, Cambridge, Mass. 

Universal Relay Corp., New York, N.Y. 

ChrQnometerS . 
Chrono-Iog Corp., Broomall, Pa. 

Vol 1-333 
Hadron Inc .. Westbury, N:Y. 
Kahl Scientific Instr. Corp.,.EI Cajon, Calif. 
PPM, Inc., Bedford, Ohio 
Sprengnether. W.F. Instr. Co,.' Inc., St. 

Louis, Mo. 

Circuit Analyzers-See 
Testers, Signal Tracing 

Circuit Board Holders, Jig 
Type-See Holders, Circuit 
Board 

Circuit Board Racks-See 
Racks, Circuit Board 

Circuit Boards, Stamped 
(Without Components) 

Christiansen Radio Inc., Laguna Beach, 
Cal ............................................... Vol ~323 

Elctrn. Molding Corp., Woonsocket, R.I. 
Vo13e&66 

Accurate Elctrns. Corp., Elyria, Ohio 
Advanced Circuitry Div., Springfield, Mo. 
Augat Inc., Attleboro, Mass. 
Cambridge Thermionic, Cambridge, Mass 
Central Plastics Dists., Chicago, III. 
Cinch-Graphik, Oper. of TRW Elctrn. 

Comps., City of Industry, Cal. 
Digital Equip. Corp., Maynard, Mass. 
Douglas ElectroniCS, Inc., San Leandro, 

Cal. 
Electrol Co., Inc., York, Pa. 
Flight Sys., Inc., Mechanicsburg, Pa. 
GTE Sylvania, Muncy. Pa. 
GTE Sylvania Inc., Elctrn. Camps. Grp., 

Waltham, Mass. 
GTE Sylvania Inc., Seneca Falls, N.Y. 
GTI Corp. (E), Pittsburgh, Pa. 
Keystone Elctrns. Corp., New York, N.Y. 
LOCkheed Elctrns. Co., WatChung, N.J. 
Methode Elctrns., Inc., Chicago, III. 
Metric Sys., Ft. Walton Beach, Fla. 
Mid-West Metal Prods., Inc., Kansas City, 

Kans. 
Midland Standard Inc., Elgin, III. 
Pomona Elctrns. Co., Inc., Pomona, Cal. 
Power IMate, Hackensack, N.J. 
Rogers Corp., Rogers, Conn. 
Shigoto Inds., Ltd., New York, N.Y. 
Synthane Taylor Corp., Valley Forge, Pa. 
Techinques, Inc., Englewood, N.J. 
Vector Elctrn. Co., Inc., Sylmar, Cal. ' 
Vero ElectroniCS, Inc., Hauppauge, N.Y. 

Circuit Breakers 
Flight Sys., Inc., Mechanicsburg, Pa. 

Vol~753 
Heinemann Elec.Co., Trenton, N.J: 

Vol2e1070 
Litlelfuse, Inc., Des Plaines, III. 

Vol2e1097 
Ross Engrg; Corp., Campbell, Cal. 

Vo12e&71 
Tele-Dynamics/Wanlass, Fort 

Washington, Pa ......................... Vol legOI 
Triac Elctrn. Sys., Forest HillS, N. Y. 

Vol2e371 
Airpax Elctrns., Inc., Cambridge, Md. 
Allis-Cbalmers, Milwaukee, Wisc. 
Arrow-Hart, Inc., Hartford, Conn. 
Bel Fuse, Inc., Jersey City, N.J. 
Birnbach Co., Inc., Freeport, N.Y. 
Croven, Ltd., Whitby, Ont., Can. 
Curtis Dev. & Mfg., Milwaukee, Wisc. 
Cutler·Hammer, Milwaukee, Wisc. 
E-T-A Prods. Co. America, Chicago, III. 
GC ElectroniCS, Rockford, III. 
GTE Sylvania Inc., Danvers, Mass. 
Hartman Electrical Mfg., Mansfield, Ohio 
Kessle .... Ellls Prods., Atlantic Highlands, 

N.J. 
Mauratron, Inc., Dallas, Tex. 
Potier & Brumfield, Princeton, Ind. 
Square 0 Co., Park Ridge, lit 
Texas Instruments, Attleboro, Mass. 
Texas Instruments, Control Prods. Div., 

Attleboro, Mass. 
Underwriters Salety Device Co., Chicago, 

III. 
Wadsworth Elec. Mfg. Co., Inc., Covington, 

Ky. . 
Wagner Elec. Corp., Uvlngston, N.J. 

38 Mfrs. in Bold face with page numbers describe this productin the White pages. 



PRODUCT INDEX & DIRECTORY Clamps & Clips, Cable-Also See. Wire & Cable Ties 
Wood electric Operations, Danvers, Mass. 
Workman Elctm. Prods., Inc., Sarasota, 

Fla. 

Circuit Testers-See Testers, 
Signal Tracing 

CIrcuits, Flexible 
Ansley Elctms. Corp., Doylestown, Pa. 
a-n MIg~ Inc., N_ Cumberland, Pa. 
Buckbee-Mears Co., St. Paul, Minn. 
Bureau Engraving, Inc., Minneapolis, Minn. 
Chern Aero, Inc" Wilmington, Cal. 
CInch-GraphIIc, Oper. of TRW EIctrn. 

CompL, City of Incluatry, cal. 
Flex-link Products, Inc., San Fernando, 

Cal. 
Flexible Circuits, Inc .• Warrington, Pa. 
Gore, W.L. & Assocs., Inc., Newark, Del. 
GTI Corp. (E). Pittsburgh, Pa. 
ITT Cannon Electric, Santa Ana, Cal. 
Lockheed Elctrns. Co., Watchung, N.J. 
Methode Elctrns., Inc., Chicago, III. 
Rogers Corp., Rogers, Conn. 
Schjeldehl, G.T. Co., Northfield, Minn. 
Synthane Taylor Corp., Valley Forge, Pa. 
Tech-EtCh, Inc., Hingham, Mass. 
Thin Film Services, Gile, Wisc. 
3M Co., St. Paul, Minn. 
3M Co., Dlelectrtc Mllerlals .. Sys. Dlv., 

St, Paul, Minn. 

Circulq, Hybrid, Thick Film 
AFI Indullrle. Inc., Long Branch, N,J. 

VoI4e513* 
Centrelab Elclms Dlv., Milwaukee, Wlac 

Vol :ze592; Vol 3e1075 
Columbia Components, Hempstead, 

N.Y ............. _ ............................ _ Vol :zese3 
Computer Inslrs., Hempstead, N.Y. 

Vol :ze593 
CTS Corp, EIkha .... Incl. .............. Vol :zes91 
Data £letrns., Inc., Columbus, Neb. 

Vol:zeseS 
Data Electronica, Inc., Norfolk, Nebr. 

Vol :zes9S 
ILC Data DevICe Corp., Hicksville, N.Y. 

Vol :zeslS 
Ledex, Inc., Dayton, Ohio , ....... Vol :zesn 
MlnIoSysterns, Inc, North Attleboro, 

M ............................................ Vol sel147 
Raytheon Co., Quincy, Ma ... Vol :ze1191 
RCA Solid State Dlv., Somerville, N. J. 

Vol4e43S* 
RCA Solid State Dlv., MOS IC Mk1g., 

SomervIlle, N. J._ ....... _ ......... Vol4e436* 
RCA Solid State Dlv., linear Integrated 

CIrcuIts, Somerville, N. J ..... VOI4e436* 
RCA Solid State Dlv., Packaged Circuit 

FunctIonS, Somerville, N. J. VoI4e436* 
RCA Solid State Dlv~ ThyrlllOre & 

RecIIflers, Somervllle,N. J. Vol 4e436* 
RCA Solid Stile Dlv~ TranSistors, 

SomervIlle, /II. J ....................... Vol 4e436* 
SCS Corporation-Mlcrosystems, FL 

Lauderdale, Fts. ._ ............... _ Vol :ze&Os 
Weiwyn Canada Ltd., London, Ont" 
Can._ ................ _ .................. _ VoI:ze595 

Airpax Elctrns., Ft. Lauderdale, Fla. 
AUen-Bradley Co., Milwaukee, Wise. 
American Elctrn. Labs., Inc .• Lansdale. Pa. 
Baldwin Elctrns., LIttle Rock, Ark. 
Beckman Instra., Hellpot Dlv.; FuUerlOn, 

Cal. 
Bell & Howell, Bridgeport, Conn. 
Beltone EIElCtronics Corp., Chicago, III. 
Bandix Corp, Towson, Md. 
Burr-8rown Resch. Corp., TUC$9FI, Ariz. 
Cal-R, Inc., Santa Monica, Cal. 
Cal-R, Inc., Capacltor Div .. Santa Monica, 

Cal. 
CaI-R, Inc., Santa Monica, Cal. 
CaI-R, Inc., Thermonetics Oiv., Santa 

Monica, Cal. 
cantr_ Semiconductor, EIMonte, 

caL 
Cermetek, Inc., Mountaln View. Cal. 
Cincinnati Elctrns. Corp., Cincinnati, Ohio 
Circuit Technology, Farmingdale, N.Y. 
Components, Inc., Biddeford, Me. 
Composite MicrOCircuits, Waltham, Mass. 
CornIng Gla88 Works, Elctrn.Prods. 
D1v~ Corning, N.Y. 

Electra/Midland Corp., Mineral Wells, Tex. 
Electro/Data, Inc., Garland, Tex. 
Electro-Science Labs., Pennsauken, N. J. 
EIctrn. Assocs:, W. Long Branch, N.J. 
AFI Induslries Inc., long BranCh, N. J. 

·VoL 4-1973 

General Elec .. Phila., Pa 
Gullon Inds., Inc., Metuchen, N.J. 
HEI, Inc., Chaska, Minn. 
Hughes Aircraft Co., Hybrid 

Microelectronic Circuits Dept., 
Microelectronic Prods. Div., Newport 
SCh .. Cal. 

Hybrid Technology Corp., Arlington, 
Tex. 

Ind'i Elctrn. Engrs., Van Huya, caL 
Integrated Microsystems Inc., Mt. View, 

Cal. 
InternatIOnal Rectifier, EI Segundo, Cal 
Kates Scientific Instrs .• Inc., Watertown, 

Mass. 
Lambda Elctrns.,Melvllle, N.Y. 
Mepco, Inc., Morristown, N.J. 
Mica Corporation, Culver CHy, Calif. 
Micropac Inds., Inc., Garland, Tex. 
Murata Mfg. Co. Ltd., Kyoto, Japan 
Norsallndustries, Inc., Brentwood, N.Y. 
Nytronics Inc., Darlington, S.C. 
Opamp Laba. InC., Los Angelea, caL 
OPtimax Inc., Colmar, Pa. 
Plessey Ceramic Oiv., Frenchtown, N.J. 
R.CA Electromagnetic & Aviation Sys. 

Div., Van Nuys, Cal. 
RCA Govt. & Cornm. Sys., Moorestown, 

N.J. 
Seacor, Inc., Norwood, N.J. 
Sprague Elee. Co., No. Adams., Mass. 
Syracuse Elctrns. Corp., Syracuse, N.Y. 
TecnetlCs, Inc., Boulder, Colo. 
Teledyne CrystaloniCS, Cambridge, Mass. 
Teledyne Semiconductor. Mountain View, 

Cal. 
Zelte., Inc., Concord, Calif. 

Circuits, Hybrid, Thin-Film 
Burr-Brown Resch. Cor~ Tucson, Ariz. 

Vol:zeseo 
Senaor Technology, Chataworth, Cal. 

Vol2'l61S 
A1len-Bradley Co., Milwaukee, Wise. 
American Elctrn. Labs" Inc .. Lansdale, Pa. 
Amperex Elctrn., Slatersville, R.i. 
Avantek, Inc., Santa Clara, Cal. 
Collins Radio Co., Cedar Rapids. Iowa 
Dickson Elctrns. Corp., Scottsdale, Ariz 
Film Microelectronics, Inc., Burlington, 

Mass 
Halex, Inc., Torrance, Cal. 
HRB-Singer. Inc., State College, Pa. 
Hughes Aircraft Co .• Hybrid 

Microelectronic Circuits Dept., 
Microelectronic Prods. Div., Newport 
Bch., Cal. 

HyCornp Inc., Maynard, Mass. 
Ind'i Elctrn. Engre., Van Nuys, Cal. 
Integrated Microsystems Inc., Mt. View, 

Cal. 
Kates Scientific Instrs., Inc., Watertown, 

Mass. 
McDonnell Douglas Electronics Co., St. 

Charles, Mo. 
Mepco, Inc., Morristown, N.J. 
MICa Corporation, Culver CHy, Calif. 
Micro Networks, Worcester, Mass. 
Micropac Inds., Inc., Garland, Tex. 
MinI-Systems, Inc, North Attleboro, 

Ma88. 
National SemicOnductor, Santa Clara. Cal. 
Norsallndustries, Inc., Brentwood, N.Y. 
Raytheon Co., Quincy, Ma88. 
R.CA Electromagnetic & Aviation Sys. 

Div., Van Nuys, Cal. 
RCA Govt. & Cornm. Sys., Moorestown, 
. N.J. 
Sprague Elee. Co., No. Adams, Mass. 
SIaIek Corp;, Orange, caL 
Teledyne Crystalonics, Cambridge, Mass. 
Teledyne. Semiconductor. Mountain View, 

Cal. 
Texas Instruments, Dallas, Tex. 
Thin Film Services, Gile, Wisc. 
Trak Microwave, Tampa, Fla. 
TRW IIRC Fixed Resistors, Philadelphia, 

Pa. 
Varian, Beverly, Mass. 

Circuits, Integrated, 
Monolithlc-See IC's 
Specific Types 

Circuits, Integrated, Silicon 
MonolithiC, Unpackaged 
Chips 

Uthic Systems, Inc .. Cupertino, Cal. 
Micro Components Corp., Cranston, R.i. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
National Semiconductor. Santa Clara. Cal. 
Precision Monollthlcs Inc., Santa Clara, 

Cal. 
Raytheon, Mt. View, Calif. 
Signetics. Corp.,Sunnyvale, Calif. 
Solid State Scientific, Montgomeryville, 

Pa. 
Sprague Elec. Co., No. Adams, Mass. 
Teledyne Semiconductor, Mountain View, 

Cal. 
Texas Instruments, Dallas, Tex. 
Transitron Elctrn. Corp., Wakefield, Mass. 

Circuits, Miniature (Cordwood 
etc.) 

Christiansen Radio Inc., Laguna Beach, 
Cal ............................................... Vol :zes23 

CTS Corp, Elkhart, Ind ............... Vol :zes91 
Advanced Circuitry Div .• Springfield. Mo. 
Airpax Elctms., Ft. Lauderdale, Fla. 
American Elctm. Labs., Inc., Lansdale, Pa. 
Analogic, Wakefield, Mass. 
Applied Control Co., Fairfield, N.J. 
Artrpnlc lnatr. Co., Sliver Spring, Md. 
Atlantic Instrs. Corp.; Watertown. Mass. 
Beckman Instrs., Hellpot Dlv., Fullerton, 

Cal. 
Bendix Corp, Towson, Md. 
Bureau Engraving, Inc., Minneapolis, Minn. 
Burr-Brown Reach. Corp., Tucson, Ariz. 
Collins Radio Co., Dallas, Tex. 
Corning Gla .. Works, Elctrn. Prods. 

Dlv., Corning, N.Y. 
Dynamic Measurements Corp., 

Winchester, Ma. 
Electro/Data, Inc., Garlsnd, Tex. 
Electrol Co., Inc., York, Pa. 
Elctrn. Assocs., W. Long Branch, N.J. 
Elctrn. Molding Corp., Woonsocket, R.I. 
Elctrn. Precision Comps., Mt. Vernon, N.Y. 
General Magnetics, Bloomfield, N.J. 
HRB-Singer, Inc., State College. Pa. 
Hybrid Technology Corp., Arlington, 
Tex.. 

IlC Data Device Corp., Hicksville, N.Y. 
Ind1. Control Co., Farmingdale, N.Y. 
Inlronlcs,lnc., Newton, Mass. 
Kates Scientific Instrs .. Inc" Watertown, 

Mass. 
Micropac Inds .. Inc .• Garland, Tex. 
OPtimax Inc .• Colmar, Pa. 
Pulse Engrg., Inc., San Diego, Cal. 
Rsytheon Co., Quincy, Mass. 
Reon Resistor Corp., Frazer, Pa. 
Rogers Corp., Rogers, Conn. 
Sensor Technology, Chatsworth, Cal. 
Shlgoto Inds., Ltd., New York, N.. Y. 
Techinques, Inc., Englewood, N.J. 
Teledyne Crystalonics. Cambridge, Mass. 
3M Co., St. Paul, Minn. 
3M Co., Dielectric Materials" Sys. Dlv., 

St. Psul, Minn. 
Tri-Tronics Lab.,. Euless, Tex. 

Circuits, Multilayer-See 
Printed Circuits, Multilayer 

Circuits, Printed (With 
Components)-See Cards, 
Linear Function (With 
Disqrete Components) 

Circuits, Thick-Film-See 
Circuits, Hybrid, Thick-Film 

Circuits, Thin-Film-See 
Circuits, Hybrid, Thin-Film 

Circuits, Woven Wire-See 
Cloth, Woven Wire 

Circulators, Ferrite 
Bendix, Franklin, Ind. • ............... Vol :zeI09 
Addington Labs:, Inc., Santa Clara, Calif. 
Airtron, Morris Plains, N.J. 
Amperex Electronic Corp., Hicksville, 

N.Y. 
CIr-Q-TeI, Kensington, Mel. 

For addre88e8. phones and key personnel, eee YELLOW Pages, 

E & M Laboratories. Inc., Westlake 
Village, Cal. . 

General Elee. Co., Elctrn.Compa. SIs. 
Dept., Schenectady, N.Y. 

Merrimac Inds., Inc., West Caldwell, N.J. 
Microlab/FXR. Uvingston, N.J. 
Microwave Assocs., Inc .• Burlington, Mass. 
Microwave Prods., Inc., Chatsworth, Cal. 
Norsallndustries, Inc., Brentwood, N.Y. 
Premier Microwave, Port Chester, N.Y. 
Raytheon Co., Waltham, Mass. 
RCA Elctrns. Comps., Harrison, N.J. 
Special Microwave Devices Oper .. 
Waltham, Mass. 

Systron-Donner Microwave Dlv., Van 
Nuya, Cal. 

TDK ElectronICs Co., Ltd., Chlyoda-ku, 
Tokyo 101, Japan 

TDK Elctrns. Corp., long Island City, 
N.Y. 

Teledyne Microwave, Mountain View, Cal. 
Trak Microwave. Tampa, Fla 
TRG Prods., E. Boston, Mass. 
UTE Microwave, Asbury Park, N.J. 
Varian Assocs., Palo Alto, Cal. 
Varian Palo Alto Tube Div .. Palo Alto, Cal. 
Vector Industries, Palo Alto, Cal. 

Clamps & Clips, Cable-Also 
See Wire & Cable Ties 

Alpha Wire Corp., Elizabeth, N.J. 
Vol3el336 

Amphenol Connector Dlv., BroldVl_, 
1II ................................................... Volses&6 

Amphenol Sales Dlv., Bunker Ramo 
Corp., Broadview, III ............... Vol ses&6 

Cinch Connectors, Oper of TRW Elctm. 
Comps., Elk Grove Village, III. 

VoI3e&54,896,jIOII 
GC ElectroniCS, Rockford, III ... Vol "79 
Glenalr, Inc., Glendale, Calif ... Vol.a-370* 
Pandult Corp., Tinley Pk., III ... Vol 3-1408 
Smith, Herman H., Inc., Bklyn., N.. Y. 

Vol3e812,817,822,826 
Transcon Mfg. Co., Dalla8, Tex. 

Vol3e1412 
Waldom Elctrna., Inc., Chicago, III. 

Vol 3e1072, 1073 
Accurate Elctrns. Corp., Elyria, Ohio 
Acme Model Engrg. Co., Ridgefield, N.J. 
All States Plastic Mfg. Co., Inc., Chicago, 

III. 
Amphenol Cadre Dlv., Endicott,. N.Y. 
Bernan Mfg., Inc., New Cumberland, Pa. 
Berg ElectroniCS, New Cumberland, Pa. 
Birnbach Co., Inc., Freeport, N.Y. 
Budwig Mfg. Co., Ramona, Cal~. 
Burndy Corp .. Norwalk, Conn. 
Communications Technology Corp .. los 
Angeles, Cal. 

Daburn Elctrns. & Cable Corp., Bronx, 
N.Y. 

E-Z Hook, Test Prods., Arcadia, Cal. 
Eaton Corp., Engired. Fasteners Div., 

Cleveland, Ohio 
Electrove'rt, Mt. Vernon, N.Y. 
Globe PlastiCS, Pomona, Cal. 
Grayhlll lnc., laGrange, ilL 
Gries Reproducer Co., New Rochelle, N.Y. 
Hartwell Corp., Los Angeles, Calif. 
Heyman Mfg. Co .• Kenilworth, N.J. 
Ico/Rally, Palo Alto, Cal. 
lIT Holub Inds., Sycamore, III. 
Keystone Elctms. Corp., New York, N.Y. 
Laminated Shim Co .• Inc., Glenbrook, 

Conn . 
Plastiglide Mfg. Corp .. Santa Monica, Cal. 
Preformed Une Prods. Co., Cleveland, 

Ohio 
Price & Rutzebeck, Hayward, Calif. 
Richco Plastic Co., Chicago, III. 
Shlgoto Inds., LId., New York, N.Y. 
Sjoberg, C. & So!" Inc., Cranston, R.I. 
Switchcraft, Inc., thicago, III. 
TA Mfg. Corp., Los Angeles, Cal. 
Taylor Industries Inc .. Howell. Mich. 
Teledyne Positive Connector, Ansonia, 

Conn. 
Thomas & Betts Co .. Elizabeth. N.J. 
3M cO., SI. Paul, Minn. 
VemalineProds.Co .• Wyckoff, N.J. 
Weckesser Co., Inc., Chicago,lII. 
Zeus Ind'l. Prods.,. Raritan. N.J. 
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Clamps &. Clips, Component 
Clamps & Clips, . Component 
GC Electronics, Rockford, III... Vol 30679 
TransconMfg. Co., Dallas, Tex. 

Vol3e1412 
Cinch Connectors, Oper of TRW Elctrn. 

Comps., Elk Grove Village, III. 
Daburn Etctms; & Cable Corp., Bronx, 

N.Y. 
Electrovert, Mt. Vernon, N.Y. 
Grayllll! Inc., LaGrange, III. 
Hartwell Corp., Los Angeles; Calif. 
Keystone Elctrns. Corp., New York, N.Y. 
Seastrom Mfg. Co., Glendale, Cal. 
Sjoberg, C. & Son, Inc., Cranston, R.I. 
TA Mfg. Corp., Los Angeles, Cal. 
Tran-Tec Corp., Columbus, Neb. 
Waldom Elctms., Inc., Chicago, III. 
Zierick Mfg. Corp., Mt. Kisco, N.Y. 

Clamps & Clips, Ground 
Mueller Elec. Co., Cleyeland, Ohio 

VoI3e703 

Clamps, Servo 
Beman Mfg., Inc., New Cumberland, Pa. 
Perfect·Gear & Instr. Corp., Northridge, 

Cal.if. 
Sterling Instr., New Hyde Pk., NY 
Stock Drive Prods., New Hyde Pk., N.Y. 
TA Mfg. Corp., Los Angeles, Cal. 
Theta Instr. Corp., Fairfield, N.J. 
Timber-Top, Inc., Freeport, N.Y. 
V.emalineProds.Co .• Wyckoff, N.J. 

Classification & Sorting 
Equipment 

Biddie, James G ... Plymouth Meellng, 
Pa. 

Buckbee-Mllars Co., st. Paul, Minn. 
Freudenberg, B., Inc., New York, N.Y. 
GTI Corp. (E), Pittsburgh, Pa. 
LDJ Electronics, Troy, Mich. 
Luft Instrs., Inc., Lincoln, Mass. 

Clean Rooms-See Rooms, 
Clean, Dust-Free 

Cleaners & Solvents 
Calg Labs., Inc., Westbury, N.Y. 

VoI4e324" 
GC Electronics, Rockford, III ... Vol "79 
Allied Chemical Corp., Morristown, N.J. 
Allied Elctms., Chicago, III. 
Alpha Metals, Inc., Jersey City, N.J. 
Amicon Corp., Lexington, Mass. 
Aremco Prods., Inc., Briarcliff Manor, N.Y. 
Bacon Inds., Watertown, Mass. 
Baker, J.T. Chemical Co., Phillipsburg, 

N.J. 
Barco Chem. Prods. Co., Chicago, III. 
Bariod Div., Houston, Tex. 
Baron-Blakeslee, Div. Purex Corp., 

Chicago, III. 
Bendix. Corp., Davenport, Iowa 
Branson Instruments Co., Stamford, Conn. 
Chemtronics, Inc., Brooklyn, N.Y. 
Cobehn, Inc., Fairfield, N.J. 
Cole-Flex Coip., W. Babylon, N.Y. 
Communications Technology Corp., Los 

Angeles, Cal. 
Conap, Inc., Allegany, N.Y. 
Conversion Chem. Corp., Rockville, Conn. 
Dolph, John C. Co., Monmouth Junction, 

N.J. 
Dow Chemical Co., Midland, Mich. 
Eastman Chem. Prods., Kingsport, Tenn. 
E.I. DuPont DeNemours & Co., 

Wilmington, Del. 
Elctrn. Chemical Corp., Jersey City, N.J. 
Eraser Co., Syracuse, N.Y. 
Fidelity Chem. Prods. Corp., Newark, N.J. 
Friend's Mfg., Williamstown, N.J. 
GAF Corp., New York, N.Y. 
Hardman Inc., Belleville, N.J. 
Hightemp Resins, Inc., Stamford, Conn. 
HolliS Engrg., Inc., Nashua, N.H. 
Injectorall Elctrns. Corp., Glen Cove, N.Y. 
Jonard Inds. Corp., Bronx, N. V. 
Kester Solder Co, Chicago, III. 
Krylon, Norristown, Pa. 
Loctite Corp., Newington, Conn. 
London Chemical Co.; Bensenville, III. 
LPS Research Labs., Los Angeles, Cal. 
M & T Chemicals Inc., Rahway, N.J. 
MagnafluxCorp., Chicago, III. 
Menx Chern. Co., Chicago, III. 

Miller-Stephenson Chem. Co., Inc., 
Danbury, Conn. 

Mona Inds., Inc., Paterson, N.J. 
Mullicore Sales Corp., Westbury, N.Y. 
Philadelphia Quartz Co., Phila., Pa. 
Phillips Mfg. Co., Chicago, III. 
Ram Chems., Gardena, Calif. 
Randolph Prods. Co., Carlstadt, N.J. 
Sara Scientific Co., San Francisco, Calif. 
Sprayon Prods., Inc., Bedford Hgts., Ohio 
Superior Flux & Mfg., Cleveland, Ohio 
Tech Spray, Amarillo, Tex. 
Techni-Tool, Inc., Philadelphia, Pa. 
Ultrasonic Corp., Pipestone, Minn. 
Union Carbide, Chemicals & PlastiCS, New 

York, N.Y. 
Westinghouse Elec., Sykesville, Md. 

Cleaners, Ultrasonic 
Ultrasonic Instrs. Inl'l.; Inc., 

Farmingdale, N. V ..................... Vol 10938 
Alpha Metals, Inc., Jersey City, N.J. 
American Elec. Heater, DetrOit, Mich. 
Barco Chem. Prods. Co., Chicago, III. 
Baron-Blakeslee, Div. Purex Corp., 

Chicago, III. 
Bausch & Lomb, Rochester, N.Y. 
Bendix Corp., Davenport, Iowa 
Branson Instruments Co., Stamford, Conn. 
Clean Room Prods., Farmingdale, N.Y. 
Edmund Scientific Co., Barrington, N.J. 
Electrovert, Mt. Vernon, N.Y. 
Engis Corp., Morton Grove, III. 
Esterline Angus DiY., Indianapolis, Ind. 
Fidelity Chem. Prods. Corp., Newark, N.J. 
Forma Scien~fic, Marietta, Ohio 
Keulfel & Esser Co., Morristown, N.J. 
Koh+Noor Rapidograph, Bloomsbury, N.J. 
London Chemical Co" Bensenville, III. 
MacDonald & Co., Glendale, Calif. 
Mann, Henry Inc., Feasterville, Pa. 
Marcal Electro-Sonics, Los Angeles, Cal. 
Phillips Mfg. Co., Chicago, III. 
Sara Scientific Co., San Francisco, Calif. 
Techni-Tool, Inc., Philadelphia, Pa. 
Tronic Corp., Belmont, Calif. 
Ultrasonic Corp., Pipestone, Minn. 
Vigor Co .. New York, N.Y. 
Westinghouse Elec., Sykesville, Md. 

Cleaners & Filters, Air-See 
Air Cleaners & Filters 

Clip Insulators-See 
Insulators, Test& Battery Clip 

Clips, Alligator 
GC ElectroniCS, Rockford, III ... Vol 3-s79 
Mueller Elec. Co., Cleveland, Ohio 

Vol 3e702, 703 
National Tel-Tronlcs, Meadville, Pa. 

Vol3e704 
Pomona Elctrns. Co., Inc., POmona, Cal. 

Vol 3-727,730 
Smith, Herman H., Inc., Bklyn., N.Y. 

Vol 3-797 
Beman Mfg., Inc., New Cumberland, Pa. 
Bimbach Co., Inc., Freeport, N.Y. 
Daburn Elctrns. & Cable Corp., Bronx, 

N.Y. 
Elctrn. Molding Corp., Woonsocket, R.I. 
Grayhll! Inc., laGrange, III. 
IE Mfg. Co., Chicago, III. 
Ind'i. Davlces, Edgewater, N.J. 
Saxton Prods .. Congers, N.Y. 
Shlgoto Inds., LId., New Vork, N.Y. 
Showa Musen Kogyo Co., LId., 

Shlnagawa-Ku Tokyo 141, Japan 
Zierick Mfg. Corp., Mt. Kisco, N.Y. 

Clips, Battery 
Mueller Elac. Co., Cleveland, Ohio 

Vol3e702,703 
Smith, Herman H" Inc., Bklyn., N.V. 

Vol3e797 
Anchor Alloys, Inc., Brooklyn, N.Y. 
Augat Inc., Attleboro, Mass. 
GC ElectroniCS, Rockford, III. 
Keystone Elctms. Corp., New York, N.Y. 
National Tel-Tronlcs, Meadville, Pa. 
Shlgoto Inds., LId" New YOrk; N. V. 
Waldom Elctms., Inc., Chicago, III. 
Zierick Mfg. Corp., Mt. Kisco,NY. 

PRODUCT INDEX & DIRECTORY 

Clips, Board,Hamess 
Smith, Herman H., Inc., Bklyn., N.Y. 

Vol3e812 
Vector Elctrn. Co., Inc., Sylmar, Cai. 

Vol 30956,957 
Beman Mfg., Inc., New Cumberland, Pa. 
E-Z Hook, Test Prods., Arcadia, Cal. 
Eaton Corp., Engired. Fasteners Div., 

Cleveland, Ohio 
GC Electronics, Rockford, III. 
leo/Rally, Palo Alto, Cat. 
MacDonald & Co., Glendale,.Clilif. 
National Tel-Tronlcs, Meadville, Pa. 
Sjoberg, C. & Son, Inc .• Cranston, R.I. 
Thomas & Betts Co., Elizabeth, N.J. 
Weckesser Co., Inc., Chicago, III. 
Zierick Mfg. Corp., Mt. Kisco, N.Y. 

Clips, Fahnestock, Spring 
Wire 

Smith, Herman H., Inc., Bklyn., N.V. 
Vo13e&22 

Waldom Elctrns., Inc., Chicago, III. 
Vol 3el072,1073 

Acme Model Engrg. Co., Ridgefield, N.J. 
Bimbach Co., Inc., Freeport, NY 
Eaton Corp., Engired. Fasteners Div., 

Cleveland, Ohio 
GC ElectroniCS, Rockford, III. 
Zienck Mfg. Corp., Mt. Kisco, N.Y. 

Clips, Test 
E-Z Hook, Test Prods .. Arcadia, Cal. 

Vol 3e667,671 ,678 
Grayhill Inc., LaGrange, III ....... Vol 3e681 
Pomona Elctrns. Co., Inc., Pomona, Cal. 

Vol 3e727,730,731 ,736-739,755,756,759 
Abacus Elctrns. Corp., Dobbs Ferry, N.Y. 
Aerotronic Assocs., Inc., Contoocook, N.H. 
Amphenol Ind'i. Dlv., Chicago, III. 
Anchor Specialty Mfg., Teterboro, N.J. 
A P Products, Inc., Painesville, Ohio 
Augat Inc., Attleboro, Mass. 
Beman Mfg.; Inc., New Cumberland, Pa. 
Bimbach Co., Inc., Freeport, N.Y .. 
Dabum Elctms. & Cable Corp., Bronx, 

N.V. 
EI Instruments, Derby, Conn. 
Electro Sci. Inds., Portland, Ore. 
Elctrn. Molding Corp., Woonsocket, R.I. 
GC ElectroniCS, Rockford, III. 
IE Mfg. Co., Chicago, III. 
Ind'i. Devices, Edgewater,N.J. 
Jettron Prods., Hanover, N.J. 
Keystone Elctrns. Corp., New York, NY 
Micro Instr. Co., Hawthorne, Cal. 
Mueller Elec.Co., Cleveland, Ohio 
Pylon Co., Inc., Attleboro, Mass. 
Shallcross, Selma, N.C. 
Shlgoto Inds., LId. New Vork; N. V. 
Showa Musen Kogyo Co., LId.; 

Shlnagawa-Ku Tokyo 141, Japan 
Smith, Herman H., Inc., Bklyn., N.V. 
Techni-Tool, Inc., Philadelphia, Pa .. 
Vector Elctrn. Co., .Inc., Sylmar, Cal. 
Workman Elc.!rn. Prods., Inc., Sarasota, 

Fla. 
Zierick Mfg. Corp., Mt. Kisco, N.Y. 

Clips, Transistor & Diode-:
See Retainers, Transistor & 
Diode 

Clips & Caps, Grid & Plate 
Amphenol Connector Div., Broadview, 

III ............................................... : ... Vol 3-564 
Amphenol Sales Diy., Bunker Ramo 

Corp., Broadview, III ............... Vol 3-564 
Millen, James Mfg., Malden, Mass. 

Vol2e520 
National Tel-Tronlcs, Meadville, Pa. 

Vol3e7OS 
Amp Inc., Harrisburg, Pa. 
Amphenol Ind'i •. Dlv., Chicago, lit 
Beman Mfg., Inc" New Cumberland, Pa. 
Eaton Corp., Engired. Fasteners Div., 

Cleveland, Ohio 
GC ElectroniCS, Rockford, III. ;. 
Smith, Herman H:,lnc., Bklyn~,.N.V. 
Staver Co., Inc., Bay Shore, N.Y. 
Zierick Mfg. Corp., Mt. Kisco, N.Y. 

Clips BcHolder:s, Fuse-Also 
See Panels, Fuse 

Bussmann Mfg. Dlv., St. Louis, Mo. 
Vol2el007-1011 

Connector Corp., Chicago, III • ..vol "57 
Littelfuse, Inc., Des Plaines, ilL 

Vol2et09l-1099 
National Tel-Tronlcs, Meadville, Pa. 

Vol3e7OS 
Showa Musen Kogyo Co., LId., 

Shinagawa-Ku Tokyo 14.1, Japan 
Vol3e786 

Smith, Herman H., Inc., Bklyn.,. N.V. 
Vol3e&22 

Accurate Elctrns. Corp., Elyna, Ohio 
Acme Model Engrg. Co., Ridgefield, N.J. 
Allee Corp., Woburn, Mass. 
Beman Mfg., Inc., New Cumberland, Pa. 
Birnbach Co., Inc., Freeport, N.Y. 
Carbone Corp., Boonton, N.J. 
Daburn Elctrns. & Cabla Corp., Bronx, 

N.Y. 
General Elec. Company, Providence, R.1. 
Keystone Elctrns. Corp., New York, N;Y. 
Levijon Mfg. Co., Inc., Brooklyn, N.Y. 
Master Specialties, Costa Mesa, Cal. 
Raytheon Co., Quincy, Mass. 
Richco Plastic Co., Chicago, III. 
Seastrom Mfg. Co., Glendale, Cal. 
Shigoto Inds., Ltd., New Vork, N.V. 
Taylor Industries Inc., Howell, Mich. 
Underwriters Safety Device Co., Chicago, 

III. 
Zierick Mfg. Corp., Mt. Kisco, N.Y. 

Clocks (All Types) 
A. D. Deta Sys., Inc., Rochellter, N.Y. 

Vollea25 
Chrono-Iog Corp., Broomall, Pa. 

Volle333 
Datatron, Inc., Santa Ana, Cal Vol le338 
ESE, Inglewood, Cal ................... Vol:ze337 
Greenray Inds., Inc., Mechanicsburg, 

Pa ................... ; ............................. Vol N15 
Monitor Prods., S. Pasadena, Cal. 

Vol 2e430,431 
NES, Inc., Itasca, ilL .................. Vol 1'"363 
Newport Labs., Inc., Santa Ans, Cal. 

Vol 4 ... 19" 
Spectrum Technology, Goleta, Cal. 

Vol2e446,447 
Systron-Donner Corp., Concord, Cal. 

Vol 1-509 
Systron-Donner Concord Instr. Dlv., 

Concord, Cal ............................. Vol 1-509 
American Time Products, Woodside, 

N.V. 
Antex.lnds., Inc., Pal<;l Alto, Cal. 
Bulova Watch Co., Flushing, N.Y. 
Cal· T ex Semiconductor, Santa Clara, Cal. 
Connor-Winfield Corp., West Chicago, 

III. 
Counterscan Systems, Sulton, Neb. 
Cramer DivisiOn, Old Saybrook, Conn. 
Datum, Inc., Anaheim, Calif. 
Devco Engrg., W. Caldwell, N.J. 
Dukane Corp., St. Charles, III. 
Dytro Corp., Hicksville, N.Y. 
Electronic Research Co., Shawnee 

Mission, Kan. 
Fairchild Space & Defense Sys., Syosset, 

N.Y. 
Ferwalt, W.H., Inc., Lapwa~ldaho 
Frequency Elctrns., New Hyde Pk., N.Y. 
Heath Co., Benton Harbor, Mich. 
Keltron ·Corp., Waltham, Mass. 
Logiconcepts Inc., Los Alamitos, Cal. 
Micro Instr. Co .. HawthJ)rne, .Cal. 
Monitor Labs, Inc., San Diego, Cal. 
North American Philips Controls Corp., 

Cheshire, Conn. 
PPM, Inc.,Bedford, Ohio 
Precision.Dynamics Corp., Burbank, Cal. 
Precision Timer Co., Westbrook, Conn. 
Rohde & Schwarz SiS., Passaic, N.J .. 
Scientific Measurernents, Wilmette, Ill. 
Sprengnether, W.F. Instr. Co., Inc., St. 

Louis, Mo. 
Statek Corp., Orange, Cal. 
Sunshine Sci. Instrs., Inc., Philadelphia, Pa. 
Takeda Riken Industry Co., Ltd., Tokyo 

176, Japan 
Thiem Industries, Inc" Torrance, Cal. 
Veeder-Root, Hartford, Conn, 
Vidar Corp., Mountain View, Cal. 
Weston Instruments, Inc., Newark, N.J. 

40 Mfrs. in Bold faCe with page numbers describe this product in the White pages_ 



PRODuct INDEX & DlRECTORV 

Closed Circuit TV Systems
See Television Systems, 
Closed Circuit 

Cloth, Woven Wire 
Bram Metallurgical·Chem. Co., Phila., Pa. 
Chemical Etching Equip. & Supply, 

Alexandria, Va. 
Pall Trinity Micro Corp., Cortland, N.Y. 
Wire Cloth Enterprises, Inc., Pittsburgh, 

Pa. 

Clutches, Friction 
Delevan Dlv. American Precision Ind., 

E. Aurora, N.Y ........................... Vol z-638 
Delevan Dlv., Coil ProdL, E. Aurora, 

N.Y ............................................... Vol 2-&38 
Dynamic Instr. Corp., Plainview, N. Y. 

Vol2e&39 
General-Electro Mechanical, Buffalo, 

N.Y ............................................... VoI2e&45 
Northfield Precl810n Instr. Corp., Island 

PIL,N.Y ....................................... Vol 2-&58 
Precision Mechanisms Corp., 

Westbury, N.Y ........................... Vol 20990 
Bendix, Utica. N.Y. 
Bowmar/ALI, Inc .• Acton, Mass. 
Bowmar Inatr. Corp., FL Wayne, Ind. 
Cutler·Hammer, Milwaukee. Wise. 
Dial Prods. Co., Bayonne, N.J. 
Machine Components Corp .• Plainview. 

N.Y. 
Meltronics Inc .• Leeds, Ala. 
Perfect Gear & Instr. Corp .• Northridge, 

Calif. 
Sterling Instr .• New Hyde Pk., NY 
TRW/Globe Motors, Dayton, Ohio 
Vema~n9 Prods. Co .. Wyckoff, N.J. 
Warner Elec. Brake & Clutch Co .• Beloit, 

Wisc. 
WER Industrial, Grand Island, N.Y. 

Clutches, MagnetiC 
Delevan Dlv. American Precision Ind., 

E. Aurora, N.Y ........................... Vot 2-&38 
Dalavan Dlv., Coil ProdL, E. Aurora, 

N.Y .................................... _ ........ Vol z-638 
Dynamic Instr. Corp, Plainview, N. Y. 

Vol2e&39 
General-Electro Mechanical, Buffalo, 

N.Y ............................................... Vol2e&45 
Allis, LouiS Div .• Milwaukee, Wisc. 
Altair Resch. & Mfg. Co .• OntariO. Calif. 
Bendix, Elmira, N.Y. 
Bowmar Instr. Corp., Ft. Wayne, Ind. 
Bowmar/TIC, Inc., Newbury Park. Calif. 
COil Co. of Amer .• Northvale. N.J. 
Component Specialties. Temple City. Cal. 
Cutler·Hammer, Milwaukee. Wisc. 
Dial Prods. Co .• Bayonne, N.J. 
General Time Corp., Thomaston, Conn. 
Lear Siegler. Inc., Santa Monica. Calif. 
McDonnell Douglas Electronics Co .. SI. 

Charles, Mo. 
Meltronics Inc .• Leeds. Ala. 
Orbit Instr. Corp., Syosset. N.Y. 
Perfect Gear & Instr. Corp., Northridge. 

Calif. 
PIC Design Division, Ridgefield .. Conn. 
Sterling Instr., New Hyde Pk .• NY 
Stock Drive Prods., New Hyde Pk., N.Y. 
Vibrac Corp., Chelmsford, Mass. 
Warner Elec. Brake & Clutch Co., Beloit, 

Wisc. 
WER Industrial, Grand Island, N.Y. 

Clutches, Positive 
Delevan Dlv. American Precision Ind., 

E. Aurora, N.Y ........................... Vol z-638 
Delevan Dlv., Coli Ptods., E. Aurora, 

N.Y ............................................... Vol z-638 
General-Electro Mechanical, Buffalo, 

N.Y ............................................... Vol 2"645 
Bowmer Instr. Corp., Ft. Wayne, Ind. 
Cutler·Hammer, Milwaukee, Wisc. 
Dial Prods. Co., Bayonne, N.J. 
Machine Components Corp .. Plainview, 

N.Y. 
Meltronics Inc., Leeds. Ala. 
Perfect Gear & Instr. Corp., Northridge. 

Cain. 
Stock Drive Prods., New Hyde Pk., N.Y. 
Warner Elec. Bnlke & Clutch Co., Beloit, 

Wisc. 

·VoI. 4-1973 

Coatings, Anti-Static 
Mlcro-Clrculta Co., New Buffalo, Mich. 

Vol 3<>518 
Barco Chern. Prods. Co., Chicago, III. 
Calg Lab •• , Inc., Westbury, N.Y. 
Cherntronics, Inc., Brooklyn, N.Y. 
Chomerics, Inc., Wobum, Mass. 
Emerson & Cuming, Inc., Canton, Mass. 
Evaporated Coatings, Inc., Huntingdon 

Valley, Pa. 
GAF Corp., New York, N.Y. 
GC ElectroniCS, Rockford, ilL 
InjeetoraJl Elctrns. Corp., Glen Cove, N.Y. 
LPS Research Labs., Los Angeles, Cal. 
Marix Chern. Co., Chicago, III. 
Metavac, Inc., Flushing, N.Y. 
N L Inds .• Inc., Paint Div., New York, N. Y. 
RandOlph Prods. Co .. Carlstadt, N.J. 
Sprayon Prods., Inc., Bedford Hgts., Ohio 
Tech Spray, Amarillo, Tex. 
Thin Film Services, Gila, Wisc. 
Union Carbide, Chemicals & Plastics, New 

York, N.Y. 
Uniroyal, Inc., New York, N.Y. 
Weston Instruments, Inc., Newark, N,J, 
Zippertubing Co., Los Angeles, CalH. 

Coatings, Conductive, Electric 
Mlcro-Clrcuitll Co, New Buffalo, MiCh. 

Vol 3<>518 
Allaco Prods Div., Watertown, Mass. 
Alpha Metals, Inc .. Jersey City, N.J. 
Arnicon Corp., Lexington, Mass. 
Aremco Prods., Inc., Briarcliff Manor, N.Y. 
Bacon Inds., Watertown, Mass. 
Chomerics. Inc., Woburn, Mass. 
Coming Glass Works, Tech. Prods. Div., 

Corning, N.Y. 
Electro Mats. Corp. Amer., Mamaroneck, 

N.Y. 
Electro·Science Labs., Pennsauken, N. J. 
Emerson & Cuming, Inc., Canton, Mass. 
Epoxy Technoldgy, WatertoWt'i, Mass. 
Evaporated Coatings, Inc., Huntingdon 

Valley, Pa. 
Hardman Inc., Belleville, N.J. 
Hysol Div., Olean, N.Y. 
Int'l. Elctm. Resch., Burbank, Cal. 
Krylon, Norristown, Pa. 
Materials for Elctms., Inc., Jamaica, N.Y. 
Materials Resch. Corp., Orangeburg, N.Y. 
Merix Chern. Co., Chicago, III. 
Methode Elctms., Inc .. Chicago, Ill. 
Murate Mfg. Co. Ltd., Kyoto, Japan 
Packaged Resins Div .• Watertown, Mass. 
Sel·Rex Co. Div. Oxy Metal Finishing 

Corp., Nutley, N.J. 
Sunshine Sci. lnstrs., Inc., Philadelphia, Pa. 
Techni· Tool, Inc., Philadelphia, Pa. 
Thin Film Services, Gile, Wisc. 
Thomas & Betts.Co., Elizabeth, N.J. 
Triac Elctrn. Sya, Forest HIlla, No Y. 
Union Carbide, San Diego, Cal. 
Union Carbide, Indpls., Ind. 
Uniroyal, Inc., New York, N.Y. 
Vari-light Corp., Cincinnati. Ohio 
Varian Assocs., Vacuum Div., Palo Alto. 

Cal. 

Coatings, 

CoIUInbIa Tach., Woodside, N.Y. 
Vol ae516,517,1078 

American Lava Corp., Chattanooga. 
Tenn. 

Armstrong Prods. Co" Warsaw, Ind. 
Conap, Inc., Allegany. N.Y. 
Dow Chemical CO., Midland, Mich. 
Emerson & Curning, lhe., Canton, Mass. 
Esco Products, Oak Ridge, NJ 
Evaporated Coatings, Inc., Huntingdon 

Valley, Pa. 
Hardman Inc., Belleville, N.J. 
Krylon, Norristown, Pa. 
1.4 & T Chemicals Inc .. Rahway, N.J. 
N L Inds., Inc .. Paint DiY .• New York, N. Y. 
Optics International, Tenafly, N.J. 
Oriel Corp. of America, Stamford, Conn. 
Pennsylvania Ind'l. Chern, Corp., Clairton. 
Pa 

Photo Chemical Prods. Cal., Santa 
Monica, Cal. ' 

SWS Silicones Div., Adrian, Mich. 
Thin Film Services, GiIe, Wisc. 
3M Co., St. PaUl, Minn. 
Union Carbide, Chemicals & Plastics, New 

York, N.Y. 

Westem Coating Co., Royal Oak, Mich. 

Coatings, Films, Transfers. 
etc., Etchant-Reslstlng 

Alpha Metals, Inc., Jersey City, N.J. 
Conversion Chern. Corp., Rockville, Conn. 
Heliotek, Sylmar, Calif. 
InjectoraJl Elctms. Corp., Glen Cove, N.Y. 
Krylon, Norristown, Pa. 
London Chernlcal Co., Bensenville, III. 
Materials Resch. Corp., Orangeburg, N.Y. 
Naz·Dar Int'!., Chicago, III. 
RandOiph Prods. co., Carlstadt, N.J. 
Thin Film Services, Gile, Wise. 
3M Co., SI. Paul. Minn. 
3M Co~ DIelectric Materials .. SY •• Dlv., 

SL Pau~ Minn. 
Union Carbide, Chemicals & Plastics, New 

York, N.Y. 

Coatings, Fluorescent 
Conap, Inc., Allegany, N.Y. 
Injectorall Elctrns.'Corp., Gilin Cove, N.Y. 
Krylon, Norristown, Pa. 
N L Inds., Inc., Paint DiY., New York, N. Y. 
Randolph Prods. Co., Carlstadt, N.J. 
Shannon Luminous Mat1s., Hollywood, 

Cal. 
3M Co., SI. Paul, Minn. 

Coatings, Fungicidal 
Columbia Tech., WoodSide, N.Y. 

Vol'ae516,517,1076 
Acme Chernical & Insulation Co., New 

Haven, Conn. 
Conap, Inc., Allegany, N.Y. 
Dolph, JOhn C. Co., Monmouth Junction, 

N.J. 
Dow Chemical Co., Midland, Mich. 
E.I. DuPont DeNemours & Co .. 

Wilmington, Del. 
GAF Corp., New York, N.Y. 
GC Electronlc8, RockfOrd, III. 
Injectorall Elctrns. Corp., Glen Cove, NY. 
Millen, Jam .. Mfg., Malden, Mass. 
Miller-Stephenson Chem, Co., Inc., 

Danbury, Conn. 
N L Inds .. Inc .• Paint Oiv., New York, N. Y. 
Randolph Prods. Co., Carlstadt, N.J. 
Sterling, Sewickley, Pa. 
3M Co., SI. Paul, Minn, 
Uniroyl\j, Inc., New York, N.Y. 
Westinghouse Elee., W. Mifflin, Pa. 

Coatings, Compounds, 
Lubricants, etc., Heat 
Conductive 

CoIUInbIa Tech., Woodside, N.Y. 
Vol ae518,517,1078 

Air Prods. & Chams., Inc., Allenlown, Pa. 
Aremco Prods., Inc., Briarcliff Manor, N.Y. 
Cerac, Inc .• Butler, Wosc. 
Chomerics, Inc., Woburn, Mass, 
Conap,lnc., Allegany, N.Y. 
Dow Coming Corp., Midland, Mich. 
Electro Mats. Corp. Amer., Mamaroneck, 

N.Y. 
Electro·Sclence Labs., Pennsauken, N. J. 
Emerson & Ouming, Inc., Canton, Mass. 
Epoxy TechnOlogy, Watertown, Mass. 
GAF Corp., New York, N.Y. 
GC Electronica, Rockford, III. 
General Elee. Co., Waterford, N,Y. 
Hardman Inc., Belleville, N.J. 
lnjectorall Elctrns. Corp., Glen Cove, N.Y. 
Int'l. Elctm. Resch" Burbank, Cal. 
Krylon, Norristown, Pa. 
Loctita Corp., Newington, Conn. 
LPS Research Labs., Los Angeles, Cal. 
MacDonald & Co., Glendale, CalH. 
Materials Resch. Corp., Orangeburg, N.Y. 
Merlx Chem. Co .• Chicago, Ill. 
National Beryllia Corp., Haskell, N.J. 
Packaged Resins Dlv., Watertown, Mass, 
Randolph Prods. Co., Carlstadt, N.J. 
Sprayon Prods., Inc., Bedford Hgts., Ohio 
Stock Drive Prods., New Hyde Pk., N.Y, 
SWS Silicones Div., Adrian, Mich. 
Tech Spray. Amarillo, Tex. 
Thermelloy Co., Inc., Dallas, Tex. 
3M Co., St.Paul, Minn. 
Union Carbide, Chemicals & Plastics, New 

York, N,Y, 
Union Carbide, San DIego. Cal. 
Uniroyal, Inc., New York, N.Y. 
Wakefl9ld Engrg., Inc .• Components Ow., 

Wakefield, Mas.s. 

For addresses. phones and key personnel, see YELLOW Pages. 

Coatings, Protective 
Coatings, High-Temperature, 

Ceramic, Plasma Spray
See Services, Coating 

Coatings, Insulating 
Columbia Tech., Woodside, N.Y. 

Vol 3<>518,517,1078 
Acme Chemical & Insulation Co .• New 

Haven, Conn. 
Allaco Prods Div .• Watertown, Mass. 
Aremco Prods., Inc., Briarcliff Manor, N.Y. 
Armstrong Prods. Co., Warsaw, Ind. 
CaIg LabL, Inc., Weatbury, N.Y. 
Carborundum Co., Niagara Falla, N.Y. 
Chemical Prods. Corp., E; Providence, R.I. 
Chemplast, Inc" Wayne. N.J. 
Chemtronics, Inc., Brooklyn, N.Y. 
Conap, Inc., Allegany, N.Y. 
Coors Porcelain Co., Golden, Colo. 
Dolph, John C. Co., Monmouth Junction, 

N.J. 
Dow Chemical Co., Midland, Mich. 
Dow Coming Corp., Midland, Mich. 
Eastman Chem. Prods., Kingsport, Tenn. 
E.I. DuPont DeNemours & Co., 

Wilmington, Del. 
Elettro Mats. Corp, Amer., Mamaroneck, 

N.Y. 
Electro-Science Labs., Pennsauken, N. J. 
Emerson & Cuming, Inc., Canton, Mass. 
Epoxy Technology. Watertown, Mass. 
Epoxylne Corp., Anaheim, Calif. 
EvaPorated Coatings, Inc., Huntingdon 

Valley, Pa. 
GC Electronlca, Rockford, Ill. 
General Elec. Co., Waterford, N.Y. 
Hardman Inc .• Belleville, N.J. 
Hightemp Resins, Inc., Stamford. Conn. 
Hysol Div .. Olean, N.Y. 
Injectorall Elctrns. Corp., Glen Cove, N.Y. 
In!'l. Elctm. ReSCh., Burbank, Cal. 
London Chemical Co., Bensenville, Ill. 
Materials Resch. Corp., Orangeburg, N.Y. 
Millen, Jamea Mfg., Malden, Ma8L 
Murata Mfg. Co. Ltd., Kyoto, Japan 
National BeryUia Corp., Haskell, N.J. 
Natvar Corp., Rahway, N.J, 
Pennsylvania Ind'i. Chem. Corp .. Clairton, 

Pa. 
Permaluster, Inc., Burbank, Calif. 
Ram Chems .. Gardena, Calif. 
Rogers Corp., Rogers, Conn. 
Schjeldahl, G.T. Co., Northfield, Minn. 
Sprayon Prods., Inc., Bedford Hgts., Ohio 
Sterling, Sewickley, Pa. 
SWS Silicones Div., Adrian, Mich. 
Tech Spray, Amarillo, Tex. 
Thin Film Services, Gile. Wisc. 
3M Co., SI. Paul, Minn. 
Union Carbide. Chemicals & Plastics, New 

York, N.Y. 
Union Carbide, San Diego, Cal. 
Union Carbide, Indpls., Ind. 
Uniroyal, Inc., New York, N. Y. 
Westinghouse Elec., W. Mifflin, Pa. 

Coatings, Protective 
Celg Laba., Inc., Weatbury, N.Y. 

VoI4e324* 
Columbia Tech., WoodSide, N.Y. 

• Vol 3<>518,517,1076 
Alpha Metals, Inc., Jersey City, N.J. 
Amicon Corp., Lexington, Mass. 
Armstrong Prods. Co., Warsaw, Ind. 
Chernical Prods. Corp., E. Providence, R.t. 
Communications Technology Corp., Los 

Angeles, Cal. 
Conap, Inc., Allegany, N.Y. 
Conversion Chem. Corp., Rockville, Conn. 
Coors Porcelain Co .• Golden. COlo. 
Dow Chemical Co., Midland, Mich. 
Dow Corning Corp., Midland, Mich, 
Eastman Chem. Prods., Kingsport, Tenn. 
Electro-Science Labs., Pennsauken, N, J. 
Emerson & Cuming, Inc., Canton, Mass. 
Fidelity Chem. Prods. Corp., Newark, N.J. 
Fisher Sci: Co., PiI!sburgh, Pa. 
Hardman Inc., Belleville, N.J. 
Hysol Div., Olean, N.Y. 
IniectoraJl Elctms. Corp., Glen Cove, NY. 
Int'l. Elctm. Resch" Burbank, Cal. 
Kryloil, NorriStown, Pa. 
London Chemical Co., Bensenville, Ill.. 
LPS Research Labs., Los Angeles, Cal. 
M & T Chemicals Inc., Rahway, N,J. 
Markal Co., Chicago, III. 
Materials Resch. Corp., Orangeburg, N,Y. 
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Coatings, Protective (cont'd) 
Merix Chem. CO", Chicago, III. 
Miller-St~phenson Chem. Co., Inc., 

Danbury, Conn. 
Multicore Sates Corp., Westbury, N.Y. 
Murata Mfg, C.o, Ltd., Kyoto, Japall 
N L Inds., Inc., Paint Div., New York; N. Y. 
OptiCS International, TenafIY,N.J. 
Pennsylvania Ind'l: Chem. Corp., Clairton, 

Pa. 
Photo Chemical Prods. Cal., Santa 

Monica, Cal. 
Ram Chems., Gardena, Calif. 
Randolph Prods. Co" Carlstadt, N.J. 
Schjeldahl, G.T. Co., Northfield, Minn. 
Seal-Peel,lnc., Troy, Mich. 
Sifco Metachemical, Cleveland, Ohio 
Solder Removal Co., Covina, Cal. 
Sprayon Prods., Inc., Bedford Hgts., Ohio 
Sterling, Sewickley, Pa. 
SWS Silicones Div., Adrian, Mich. 
Tech Spray, Amarillo, Tex. 
Techni-Tool, Inc.: Philadelphia, Pa. 
Technic, Inc., Providence, R.I. 
Tempil Div., So. Plainfield, N.J. 
3M Co., St Paul, Minn. 
3M Co_, Dielectric Materials & Sys. Dlv., 

St. Paul, Minn. 
Union Carbide; Chemicals & PlastiCS, New 

York, N.Y. 
Union Carbide, San Diego, Cal. 
Union Carbide, Indpls., Ind. 
Uniroyal, Inc., New York, N.Y. 
Western Coating Co" Hoyal Oak, Mich. 
Westinghouse Elec., W. Mifflin, Pa. 
W1iittaker Corp., Los Angeles, Cal. 

Coatings, Radioactive 
Mueller Elec. Co., Cleveland, Ohio 

Vol 38702,703 

Code & Tab Markers-See 
Wire Markers (All Types) 

Coded Discs, Optical-See 
Encoders, Shaft Angle, 
Optical 

Coders, A-F 
Solid State Elctrns. Corp., Sepulveda, 
,Cal ........... -.. ....... -.. ......... -.. ........... Voll~37 

American Time Products, WoodSide, 
N.Y. 

Bramco Controls, Piqua, Ohio 
Dranetz Engrg.Labs., So. Plainfield, 

N.J, 
Murata Corp. of America, Elmsford, 

N.Y. 
Murata Mfg. Co. Ltd., Kyoto, Japan 
Norden Dlv., Norwalk, Conn. 
RFL Inds., Comms. Div., Boonton, N.J. 
Rohde & Schwarz Sis:, Passaic, N.J. 

Coders, Beacon 
ceA Elctms. Corp., Gloucester, N.J. 
GRM Corp., Medford, N.J. 
GTE Sylvania Inc., Elctrn. Sys. Gp., 

Waltham, Mass. 
Norden Dlv., Norwalk, Conn. 
Precision Timer Co., Westbrook, Conn. 
RCA Govt. & Comm. Sys., Moorestown, 

N.J. 
Vega Precision Labs., Vienna, Va. 

Coders, Transponder 
Computer Devices, Commack, N.Y, 

VoIae995 
Edo Western Corp., Salt Lake City, Utah 
GTE Sylvania Inc., Elctrn. Sys. Gp., 

Waltham, Masfo. 
NES, Inc., Itasca, III. 

. Norden Dlv., Norwalk, Conn. 
RCA Govt. & Comm. Sys., Moorestown, 

N.J. 
Vega Precision Labs., Vienna, Va. 

Coli Assemblies & 
Forms-Also See Bobbins 

ITT Thermotech, Hopkins, Mlnn, 
Vol 3-,0,4,,0,5 

Millen, James Mfg., Malden, Mass. 
VQlae527 

North Hills Elctrns." Inc., Gle/) cove, 
N.Y ............................................... Vol 38533 

Artisan Elctrns. Corp:, Parsippany, N.J. 
Automation Services Div., Windsor"N. Y. 
Basic Ce(amics Inc., Hawthorne, N.J. 
Bell Induatrles, Compton, Cal. 
Berg ElectroniCs, New Cumberland, Pa. 

Bicron Elctrns. Co., Canaan, Conn. 
Bourns Pacific Magnetic Corp., RomOland, 

Calif. 
Caddel-Burns Mfg. Co:, Inc. , Mineola, N. Y. 
Carborundum Co., Nlagarl! Falls, N.Y. 
Centralab Elctrns Dlv., Milwaukee, Wisc 
Cincinnati Dev. & Mfg. Co., CinCinnati, 

Ohio 
Coil Specialty Co., Boalsburg, Pa. 
Coil Winders Div. CaddeU,Burns, 

Mineola" N. y. 
Cortec, Newport Beach, Cal. 
Cosmo Plastics Co., Cleveland,' Ohio 
Dale Elctrns., Inc., Yankton, S.D. 
Delevan Dlv., Coil Prods., E. Aurora, 

N.Y. 
E-Systems, Inc., Memcor Dlv" 

Huntington, Ind. 
Elctrn. Assocs., W. Long Branch, N.J. 
Electronic Coil Corp., Plainville, Conn. 
Endicott Coil Co., Binghamton, N.Y. 
EWC, Inc., Kenilworth, N.J. 
GC ElectroniC!!, Rockford, III. 
Grayhlll Inc_, LaGrange, III. 
Grayhill Moldtronics, Inc., Downers Grove, 

III. 
Gries Reproducer Co., New Rochelle, N.Y. 
GTE Sylvania Inc., Danvers, Mass. 
Harbison Ind'i. Prods., Inc., Levittown, Pa. 
High Voltage Engrg. Corp., Burlington, 

Mass. 
Kates Scientific Instrs., Inc., Watertown, 

Mass. 
Krystlnel Corp., Port Chester, N. Y. 
Mark Specialties, Costa Mesa, Cal. 
Norelcom Inds., Inc., Farmingdale, N.Y. 
Nytronics, Inc., Essex Elctms. Div., 

Darlington, S.C. 
Permaluster, Inc., Burbank, Calif. 
Precision Paper Tube Co., Wheeling, III. 
Pyroferric - N. Y .. Inc., Bronx, N.Y. 
Resdel Corp., Rio Grande, N.J. 
Sag Harbor Inds., Inc., Sag Harbor, N.Y. 
Shlgoto Ind •. , Ltd., New York, N.Y. 
Spec Plastics Inc., No. Hollywood, Cal. 
Stevens Prods., Inc., E. Orange, N.J. 
Synthane Taylor Corp., Valley Forge, Pa. 
Syscon Int'l., Inc., So . .Bend, Ind. 
Telectro Sys. Corp., Corona, N.Y. 
TRW Elctrnc. Functions, Candem, N.J. 
United Prods. Co., New Hyde Pk., N.Y. 
Vector Elctrn. Co., Inc., Sylmar, Cal. 
Waldom Elctrns., Inc., Chicago, III. 

Coil Standards-See 
Standards, Incluctance 

Coli Testers-See Testers, 
Coil 

Coil-Winding Equipment-See 
Machines, Coil-Winding 

Coils, A-F 
Data Delay Devices, Clifton, N.J. 

Vol2e562 
Delevan Dlv. American Precision Ind., 

E. Aurora, N.Y ........................... Vol 3-526 
Delevan Dlv., Coli Prods., E. Aurora, 

N.Y ............................................... Vol 38526 
Hlsonlc, Inc., Olathe, Kans ...... Vol 381257 
Mlcrotran Co. Inc., Valley Stream, N.Y. 

Vol 381261,1265 
North HII.lsElctrns., Inc., Glen Cove, 

N.Y ............................................... VoISes33 
TDK Electronics Co., Ltd., Chlyoda-ku, 

Tokyo 101, Japan .................... Vol 38537 
TDK Elctrns. Corp., Long Island City, 

N.Y ............................................... VoISe537 
Torotel, Inc., Grandview, Mo. 

Vol 3-53IIi539 
TRW/UTC Transformers, New York, 

N.Y ................................... Vol 381292·1299 
Varl·L Co., Inc., Denver, Colo. 

Vol 381310 
ADC Proda., Minneapolis, Milln. 
American Magnetics Corp., Carterville, III. 
American Trans-Coil Corp., Richmond Hill, 

N.Y. 
Automatic Coil, New Hyde Pk., N.Y. 
Bicron Elctrns. Co.,. Canaan, Conn. 
Bulova Watch Co., Freq. Control 

Prods., WoodSide, N.Y. 
Chesterfield Prods. Inc., Saddle Brook, 

N.J. 
Coast Coil Co., Los Angeles, Cain. 
Coli Co; of Amer., Northvale, N.J. 
COil Craft Inc., Bronxville, N.Y. 

PRODUCT INDEX & DIRECTORY 
Coil Specialty Co., Boalsburg, Pa. 
Computer Comps., Jamaica, N.Y. 
Co,com Inc., Chicago, III. 
Dale Elctrns., Inc., Yankton, S.D. 
De Coursey Engrg. Lab., Culver City, Cal. 
Dietz Design, Inc., Belton, Mo. 
Douglas Randall Dlv., Pawcatuck, Conn. 
Electro-Pacific, Inc., Goleta, Calif. 
Electrocom Inds., So. Bend, Indiana 
Elctrn. Assocs., W. Long BranCh, N.J. 
Electronic Coil Corp., Plainville; Conn. 
Endicott Coil Co., Binghamton, N.Y. 
Freed Transtormer Co., BklYn., N.Y. 
General Instr .. Corp., Automatic Mfg. Div., 

Chicopee, Mass. . 
Hammond Mfg. Co. (U.S.) Inc,,8uffalo, 

N.Y. 
JB Elctrn. Transformers. Inc., Chi"cago, III. 
Kappa Netwprks, Inc., Carteret, N.J. 
K.G.S. Elctrns.,Pasadena, C81_ 
Magnetlco, Inc .. , E. Northport, N,Y. 
Neshaminy Transformer; Furlong, Pa. 
NWL Transformers, Trenton, N.J. 
Nytronics, Inc., Essex Elctms. Div., 

Darlington, S,C. 
Oeco Corp., Portland, Ore. 
Omnitec Corp., Nytronlcs Filter Div., 

Phoenix, Ariz. 
Phoenix Transformer Co., Phoenix, Ariz. 
Pulse Engrg., Inc., San Diego, Cal. 
Raytheon Co., Waltham, Mass. 
Seg Elctrns. Sub. Comstron Corp., 

Richmond Hill, N.Y. 
Solid State Elctrns. Corp., Sepulveda, 

Cal. 
Stantord Applied Engrg., Santa Clara, 

Cal. 
Sterling Transformer Corp., Brooklyn, N.Y. 
Torwico Elctrns., Inc., Lakewood, N.J. 
TRW Elctrnc. Functions, Candem, N.J. 
United Prods. Co., New Hyde Pk., N.Y. 
Zaring Inds., Inc., Westfield. Ind. 

COilS, Antenna Loading 
American Trans-Coil Corp., Richmond Hill, 

N.Y. 
Automatic Coil, New Hyde Pk., N.Y. 
CCA Elctrns. Corp., Gloucester, N.J. 
Coast Coil Co .• Los Angeles, Calif. 
Coli Specialty Co., Boalsburg, Pa. 
Computer Comps., Jamaica, N.Y. 
Delevan Dlv., Coil Prods., E. Aurora, 

N.Y. 
GRM Corp., Medford, N.J. 
Johnson E. F. Co., Waseca, Mlnn, 
K-W Engrg. Works, Menomonee Falls, 

Wisc. 
Mitsumi Elec. Co., Ltd., Kitatamagun, 

Tokyo, Japan 
New-Tronics Corp., Brookpark, Ohio 
Piconics Inc., Tyngsboro, Mass. 
Polyphase Instr. Co., Bridgeport. Pa. 
Premax Prods. Div., Niagara Falls, N.Y. 
RCA Corp., Camden, N.J. 
United Prods. Co., New Hyde Pk., N.Y. 
Workman Elctm. Prods., Inc., Sarasota, 

Fla. 

Colis, Broadcast 
Bell Industries, Compton, Cal. Vol 38532 
ADC Prods., Minneapolis, Minn. 
American Trans-Coli Corp., Richmond Hill, 

N.Y. 
Automatic Coli, New Hyde Pk., N.Y. 
Caddel-Burns Mfg. Co., Inc .. Mineola, N. Y. 
Coast Coil Co., Los Angeles, Calif. 
Coil Craft Inc., Bronxville, N.Y. 
Coil Specialty Co., Boalsburg, Pa. 
Coli Winders Dlv.Caddell·Burns, 

Mineola, N. Y • 
Dale Elctrns., Inc., Yankton, S.D_ 
General Instr. Corp., Automatic Mfg. Div., 

Chicopee, Mass. 
Johnson E. F. Co., Waseca, Minn. 
Mitsumi Elec. Co., Ltd., Kitatamagun, 

Tokyo, Japan 
Piconics Inc., Tyngsboro, Mass. 
United Prods. Co., New Hyde Pk., N.Y. 

COils, ChOke-See Chokes .(As 
Modified) 

Coils, Degausing 
Solid State E1ctrns. Corp., Sepulveda, 

Cal ..................................... _ ......... VoIl~37 
Coil Specialty Co., Boalsburg, Pa. 
GC.Electronlc!!, Rockford, IH. 
LDJ Electronics, Troy, Mich. 

Mag.Con, Inc., New Brighton, Minn: 

COils,Field 
Advanced KInetics, Costa Mesa, Calif. 
Automation Services Div .. Windsor, N. Y. 
Coil Co. of Amer., Northvale, N.J. 
Custom Coil & Transformer Co., 

Zanesville, Ohio 
Electronic Coil Corp., Plainville, Conn. 
Grand Transformers, Grand Haven, Mich. 
LDJ ElectroniCS, Troy, Mich. 
Ogallala Elctrns., Ogallala, Neb. 
Sag Harbor Inds., Inc., Sag Harbor, N.Y. 
TRW Elctmc. Functions, Candem, N.J. 
Waldom Elctrns., Inc., Chicago, III. 
O. S. Walker Co., Worcester, Mass. 
Warner Elec. Brake & Clutch Co .. Beloit, 

Wisc. 

COliS, Focusing 
CELCO, Mahwah, N.J ................. Volle332 
Syntronlc Instre., Inc" Addison, III. 

Vol 3-535 
Altec Div., Anaheim, Calif. 
Amperex Elctronic Corp., SlaterSVille, 

R.I. 
Cleveland' Elctrns., Inc., Cleveland, Ohio 
Coto-Coil Co., Inc., Providence, R.I. 
Douglas Randall Dlv., PawcatUCk, Conn. 
Litton Inds., San Carlos, Calif. 
Ogallala Elctrns .. , Ogallala, Neb. 
Shigoto Inds., Ltd., New York, N.Y. 
TRW Elctmc. Functions, Candem. N.J. 
Varian Assocs., Palo Alto, Cal. 
Varian Palo Alto Tube Div .• Palo Alto, Cal. 
O. S. Walker Co., Worcester, Mass. 
Workman Elctrn. Prods., Inc., Sarasota, 

Fla. 

COils, Foil-Wound 
ADC Prods., Minneapolis, Minn. 
Altec Div., Anaheim. Calif. 
American Magnetics Corp., Carterville, III. 
Coil Co. of Amer., Northvale, N.J. 
Electrocube, San Gabriel, Cal 
Geo Space, Houston, Tex. 
Grand Transformers, Grand Haven, Mich. 
Hammond Mfg. Co. (U.S.) Inc., Buffalo, 

N.Y. 
Oeco Corp., Portland, Ore: 
Ogallala Elctrns" Ogallala, Neb. 
Permaluster, Inc., Burbank, Calif. 
Sterling Transformer Corp., Brooklyn, N.Y. 
Tapecon, Inc., Rochester, N.Y. 
Torwlco Elctrns., Inc., Lakewood, N.J_ 
Waldom Elctrns., Inc., Chicago, III. 
O. S. Walker Co., Worcester, Mass. 

Coils, High-Q, Low-Frequency 
Bell Industries, Compton, Cal. Vol 38528' 
Data Delay Devices, Clifton, N.J. 

Vol2e562 
Hisonlc, Inc., Olathe, Kans ..... Vol 381257 
Microtran Co. Inc., Valley Stream, N.Y. 

. Vol 3-1265 
Millen, James Mfg., Malden, Mass. 

Vol 3-527 
North Hills Elctrns., Inc., Glen Cove, 

N.Y ........ _ ...................................... Vol 38533 
TRW/UTC Transformers, New.York, 

N.Y ............................... _ ....... Vol 3-542,543 
Varl-L Co., Inc., Denver, Colo. 

. Vol 3-1310 
ADC Prods., MinneapOliS, Minn. 
Aladdin Elctrns., Nashville, Tenn. 
Allen Avionics, Mineola, N.Y. 
Altec Div., Anaheim, Calif. 
American Magnetics Corp ... Cartei"Mlle, III. 
American Trans-Coil Corp., Richmond Hill, 

N.Y. 
Automatic Coil, New Hyde Pk., N.Y. 
Bicron Elctms. Co., Canaan, Conn. 
Bourns Pacific Magnetic Corp., Romoland, 

Calif. 
Bulova Watch Co., Freq. Control 

Prods., WoodSide, N.Y. 
Caddel-Burns Mfg. Co., Inc., Mineola, N. Y. 
Chesterfield Prods. Inc., Saddle Brook, 

N.J. 
Coast Coil Co .• Los Angeles, Calif. 
Coil Craft Inc., Bronxville, N.Y. 
Coil Specialty Co., Boalsburg, Pa. , 
Coli Winders Dlv. Caddell-Burns, 

Mineola, N.'Y. 
Corcom Inc., Chicago, III. 
Dale Elctrns., Inc., Yankton, S.D. 
Del Electronics Corp., Mt. Vernon, N.Y. 
Dietz Design, Inc., Belton, Mo. 

42 Mfrs. in Bo~fa(:e with page numbers describe thisprodu(:t i"the White pages. 



PRODUCT INDEX & DIRECTORY 
EI-Rad Mfg. Co., Chicago, III. 
Electro-Pacific, Inc., Goleta, Calif. 
Electrocom Inds., So. Bend, Indiana 
EWC, Inc., Kenilworth, N.J. 
Ferrodyne Corp., Venice, Calif. 
Freed Transformer Co., Bklyn., N.Y. 
General Instr. Corp., AutOl11atic Mfg. Div., 

Chicopee, Mass. 
Genisco Tech. Corp., Genistron Div .• 

Compton, Cal. 
Hammond Mfg. CO. (U.S.) Inc., Buffalo, 

N.Y. 
Johnson E. F. Co., Waseca, Minn. 
Kappa Networks, Inc., Carteret, N.J. 
K.G.S. Elctrn .. , Pasadena, Cal. 
Lenox-Fugle Elctrns .. Inc., S. Plainfield, 

N.J. 
Magnetlco, Inc., E. Northport, N.Y. 
Neshamlny Transformer, Furlong, Pa. 
NWL Transformers, Trenton, N.J. 
Nytronics, Inc., Essex Elctrns. Div., 

Darlington, S.C. 
Omriitec Corp., Nytronlcs Filter Div., 

Phoenix, Ariz. 
Phoenix Transformer Co., Phoenix, Ariz. 
San Fernando Elec. Mfg., San Fernando, 

Cal. 
Sag Elctrns. Sub. Comstron Corp., 

Richmond HIli, N.Y. 
Solid State Elctrns. Corp., Sepulveda, 

Cal. 
Sterling Transformer Corp .• Brooklyn, N.Y. 
Syscon Inl'l" Inc., So, Bend, Ind, 
TDK Electronics Co., Ltd., Chiyoda·ku, 

Tokyo 101, Japan 
TDK Elctrn .. Corp., Long Island City, 

N.Y. 
Torote~ Inc., Grandview, Mo. 
Torwico Elctrns., Inc., Lakewood, N.J. 
Triad-Utrad Div" Huntington, Ind. 
TRW Elctrnc. Functions, Candem, N.J, 
Waldom Elctm .. , Inc., Chicago, III. 
Zaring Inds., Inc" Westfield, Ind, 

Coils, Hybrid & Repeater 
Aladdin Elctms., Nashville, Tenn. 

Vol:P1249 
ADC Prods., Minneapolis, Minn. 
Altee Div" Anaheim. Calif, 
American MagnetiCS Corp" Carterville, III. 
American Trans-Coil Corp" Richmond Hill, 

N,Y, 
Caddel-Burns Mfg, Co., Inc" Mineola, N. Y. 
Chesterfield Prods. Inc., Saddle Brook, 

N.J. 
Coil Craft Inc .. Bronxville, N.Y, 
Coli Winders Dlv. Caddell-Bums, 

Mineola, N. Y. 
Computer Comps., Jamaica, N.Y. 
Dietz Design, Inc" Belton, Mo. 
Freed Tranaformer Co., Bklyn., N.Y. 
Hammond Mfg. Co. (U.S,) Inc" Buffalo, 

N.Y. 
Magnetlco, Inc., E. Northport, N.Y. 
Mlcrotran Co. Inc., Valley Stream, N.Y. 
Phoenix Transformer Co" Phoenix, Ariz, 
Pulse Engrg., Inc., San Diego, Cal. 
Sag Elctrns. Sub. Comstron Corp., 

Richmond Hill, N.Y. 
Torotel, Inc., Grandview, Mo. 
TRW Elctrnc, Functions, Candem. N.J, 
United Prods, Co., New Hyde Pk., N.Y. 

Coils,I-F 
BeH Industries, Compton, Cal. Vo13"532 
Millen, James Mfg., Malden, Mass. 

Vol:P527 
Varl-L Co., Inc., Denver, ColO. 

Vol:Pt3tO 
ADC Prods., MinneapOlis, Minn. 
Aladdin Elctrn .. , NashvlUe, Tenn. 
Allen Avionics, Mineola, N.Y. 
American Trans-Coil Corp., Richmond Hill, 

N.Y, 
Automatic Coil, New HydePk" N.Y. 
Bicron Elctrns, Co., Canaan, Conn. 
Bulova Watch Co., Freq. Control 

Prods., WoodSide, N.Y. 
Caddel-Burns Mfg, Co., Inc" Mineola, N. y, 
Clippard Instr" Inc" Cincinnati. Ohio 
Coil Craft Inc., Bronxville, N.Y. 
Coil 'Specialty Co., Boalsburg, Pa, 
Coil Winders Div. Caddell-Burns, 

Mineola, N. Y. 
Components Specialties, Freeport. N,Y. 
Computer Comps., Jamaica, N.Y. 
Dale E!clrns~ Inc., Yankton, S.D. 
Dietz DeSign, Inc" Belton, Mo, 

*Vol. 4-1973 

E-Systems, Inc., Memcor DIv., 
Huntington, Ind. 

EI-Rad Mfg, Co" Chicago, III. 
Endicott Coli Co" Binghamton. N.Y. 
Generallnstr. Corp., Automatic Mfg, Div .. 

Chicopee, Mass, 
Mlcrotran Co. Inc., Valley Stream, N.Y. 
Mitsumi Elec. Co., Ltd" Kitatamagun, 

Tokyo, Japan 
North Hills Elctm .. , Inc., Glen Cove, 

N.Y. 
Nytronics, Inc., Essex Elctms. Div" 

Darlington, S,C, 
Piconics Inc., Tvngsboro, Mass, 
Pulse Engrg" Inc" San Diego, Cal. 
San Fernando Elec, Mfg, , San Fernando, 

Cal. 
Shlgoto Inda., Ltd., New York, N.Y. 
Syscon Inn, Inc" So. Bend, Ind, 
TDK Electronlca Co., Ltd., Chlyod.-ku, 

Tokyo 101, Japan 
TDK Elctrns. Corp., Long laland City, 

N.Y. 
Torwlco Elctm .. , Inc., Lakewood, N.J. 
TRW Elctrnc, Functions, Candem, N,J. 
United Prods. Co" New Hvde Pk., N,Y, 

Colis, Metallized Glass 
Dale Elctms., Inc., Yankton, S.D. 

Vol 3"524,525 
Dale Elctrns. Canada, Ltd., 

Scarborough, Ont, Can. Vo130524,525 
American Trans-Coil Corp., Richmond Hill, 

N,Y. 
GTE Sylvania Inc., Danvers, Mass. 
JFD Elctrns., Bklyn., N.Y. 
United Prods. Co,. New Hyde Pk" N,Y. 

Coils, Molded 
Alreo Speer Elctrns, Dlv. Alreo, Inc., 

Bradford, Pa ............................. Vof :P519 
Delevan Dlv. American Precision Ind., 

E. Aurora, N.Y, .......................... Vol :P526 
Delevan Dlv., Coli Prods., E. Aurora, 

N.Y ............................................... Vol 3"526 
Douglas Randall Dlv., PawcatUCk, Conn. 

Vol:P1252 
Hlsonlc, Inc., Olathe, Kan ...... Vol :P1257 
Sangamo Elec. Co., Pickens, S.C. 

Vol 30488 
TDK Electronics Co., Ltd., Chlyoda-ku, 

Tokyo 101, Japan .................... Vol 3"537 
TDK Elctms. Corp., Long Islend City, 

N.Y ........... , ................................... Vol ae537 
Torotel, Inc., Grandview, Mo. 

Vol 30538,539,541 
TRW/UTC Transformers, New York, 

N.Y ............................................... Vol 3"543 
Aladdin Elctrns., Nashville, Tenn. 
American Trans-Coil Corp" Richmond Hill. 

N.Y, 
Arcidy Assocs" Manchester, N. H. 
Automation Services Div" Windsor, N, y, 
Bell Industries, Compton, CaL 
Bulova Watch Co., Freq. Control 

Prods., WoodSide, N.Y. 
Cambridge ThermioniC, Cambridge, Mass 
Coast Coil Co., Los Angeles, Calif. 
Component Specialties, Temple City, Cal. 
Cosmo Plastics Co .• Cleveland, Ohio 
Coto-Coll Co., Inc., Providence, R;I. 
Date Elctrn •• , Inc., Yankton, S.D. 
Elctrn, Assocs" W, Long Branch, N,J, 
Elctm. Molding Corp., Woon$ocket, R.I. 
EndICott Coil Co" Binghamton, NY. 
EWC, Inc., Kenilworth, N,J, 
Genisco Tech, Corp" GenistronDiv., 

Compton, Cal. 
Kates Scientific Instrs., Inc., Watertown, 

Mass, 
K.G.S. Elctrns., Pasadena, Cat; 
Nytronics, Inc" Essex Elctrns, Div" 

Darlington, S,C, 
Oeco Corp., POrtland, Ore. 
Omnitec Corp., Nyfronics Filter Div,. 

Phoenix, Ariz, 
Plastiglide Mfg. Corp., Santa Monica, Cal. 
Sag Harbor Inds" Inc., Sag Harbor, N,Y, 
Solid State Elctms. Corp., Seputveda, 

Cal. 
Torotron, Mt. Vernon, N.Y. 
United Prods, Co" New Hyde Pk .. N.Y. 

COliS, Oscillator 
Bell InduatrleB, Compton, Cal. Vol 3"532 
Varl-L Co., Inc., Denver, Colo. 

Vol:P 1310 
Caddel-Burns Mfg, Co" Inc., Mineola, N, y, 

Coil Craft Inc .• Bronxville, N,Y, 
Coil Specialty Co" Boalsburg. Pa, 
Coli Wlndera Dlv. Caddell-Bums, 

Mineola, N. Y. 
Solid Stat. Elctms. Corp., Sepulveda, 

CaL 

Colis, Relay 
American Magnetics Corp" Carterville, III. 
American Trans-Coil Corp., Richmond Hill. 

NY. 
Artisan Elctrns. Corp .• Parsippany, N,J, 
Automation Services Div,. Windsor, N, y, 
Coil Co, of Amer" Northvale, N.J, 
Coli Specialty Co" Boalsburg, Pa, 
Component Specialties, Temple City. Cal. 
Computer Compa., Jamaica, N.Y. 
Coto-Coll Co., Inc., ProVidence, R.I. 
Custom Coil & Transformer Co., 

Zanesville, Ohio 
Dale Elctml~ Inc" Yankton, S.D. 
Dormeyer Inds., Chicago. III, 
Douglas Randall Dlv., Pawcatuck, Conn. 
EI-Rad Mfg. Co .• Chicago, III, 
Elctm, Assocs .. W, Long Branch, N.J, 
Electronic Coil Corp" Plainville, Conn, 
endICott Coil Co., Binghamton, N,Y, 
Ganlsco Tech, Corp" Genistron Div., 

Compton, Cal, 
Grand Transformers. Grand Haven, Mich. 
Guardian California, Culver City, Cal. 
Guardian Elec. Mfg. Co., Chicago, III. 
James Elctrns" Inc .• Chicago, III, 
Kliovac Corp., Santa Barbara, Cal. 
Liberty Controls, Inc., ShoreWOOd, III. 
Oeco Corp" Portland, Ore. 
Relay Service Co" Chicago, III. 
Sag Harbor Inds., Inc" Sag Harbor, N,Y. 
San Fernando Elec, Mfg., San Fernando. 

Cal. 
Shlgoto Inda., Ltd., Naw York, N.Y. 
United Prods, Co" New Hyde Pk" N,Y, 
U.S. Elctrns" Long Branch, N.J. 

COlis, R-F 
Airco Speer Elctrns, Dlv. Alrco, Inc., 

Bradford, Ps. .................... "._ .. Vol 3"519 
Bellinduatries, Compton, Cal. Vol :P532 
con Winders Dlv. Caddell·Burna, 

Mineols, N. Y .............. " ..... Vol 3"522,523 
Dale Elctm .. , Inc., Yankton, S.D. 

Vol 3-524,525 
Dale EIctm8. Canada, Ltd., 

Scarborough, Ont., Csn. Vo130524,525 
Data Delay DeViCes, Clifton, N.J. 

Vol 20562 
Delevan Dlv. American Precision Ind., 

E. Aurora, N.Y ........................... Vol :P526 
Delevan Div., Coil Prods., E. Aurora, 

N.Y ............................................... Vol :P526 
Hisonlc, Inc., Olathe, Kans ..... Vol :P1257 
Mlcrolrsn Co. Inc., Valley Stream, N.Y. 

Vol 301265 
Millen, James Mfg., Malden, Naas. 

Vol:PS27 
North Hills Elctms., Inc. Glen Cove, 

N.Y ............................................... Vol :P533 
TDK ElectroniCS Co., Ltd., Chiyoda-ku, 

Tokyo 101, Japan ............... " ... Vol ae537 
TDK Elctrn .. Corp., Long Island CHy, 

N.Y ............................................... Vol 3"537 
Torolel, Inc., Grandview, Mo. 

Vol 3"538-541 
TRW/UTC Tr.nsform ..... Naw York, 

N.Y ............. " .... Vol 3"542,543,1293-1298 
Vari·L Co., Inc., Denver, Colo. 

Vol:P1310 
ADC Prods., MlnneajJolis, Minn. 
Aladdin Elctms., NashvlUe, Tenn. 
Allen Avionics, Mineola, N.Y. 
American Time Products, WoodSide, 

N.Y. 
American Trans-Coil Corp,. Richmond Hill, 

N.Y, 
Arcidy Assocs., Manchester, N, H. 
Automatic Coil, New Hyde Pk., N.Y, 
Barker & Williamson, Inc" Bristol, Pa, 
Bieron Elctrns. Co" Canaan, Conn, 
Bourns Pacific Magnetic Corp., Romoland, 

Calif. 
Bulova Watch Co., Freq. Control 

Prods., Woodside, N.Y. 
Caddel-Burns Mfg, Co., Inc" Mineola, N. y, 
Cambridge Thermionic; Cambridge, Mass 
Clippard Instr .. lnc., Cincinnati, Ohio 
Coast Coil Co .• Los Angeles, Calif, 
Coil Co. of Amer., Northvale, N,J, 
Coil Craft Inc" Bronxville, N, y, 

For addresses, phones and key personnel, see YELLOW Pages. 

Coils, Shielded 
Coil Specialty Co" Boalsburg, Pa, 
Collins Radio Co" Dallas, Tex, 
Computer Compa., Jamaica, N.Y. 
Dietz DeSign, Inc., Belton, Mo. 
E-Systems, Inc., Memcor Div~ 

Huntington, Ind. 
EI-Rad Mfg, Co., Chicago, III. 
Endicott Coil Co" Binghamton. N.Y, 
General Instr, Corp" Automatic Mfg, Div., 

ChiCOpee, Mass, 
Genisco Tech, Corp" Genistron Div" 

Compton, Cal. 
Helix Spring Corp" Long Island City, N,Y, 
Johnson E. F. Co., Waseca, Minn. 
Kappa Networks, Inc., Carteret, N.J. 
Lenox-Fugle Elctrns" Inc" S, Plainfield. 

N.J, 
Mitsumi Elec, Co" Ltd" Kitatamagun, 

Tokyo, Japan 
Nyfronics, Inc., Essex Elctrns, Div., 

Darlington, S,C, 
Ohmlt. Mfg. Co., Skokie, III. 
Piconics Inc" Tyngsboro. Mass, 
Pulse Engrg" Inc" San Diego, Cal. 
RF Intaronlcs, Bay Shore, N.Y. 
San Fernando Elec, Mfg., San Fernando, 

Cal. 
Shlgoto Inds., Ltd., New York, N.Y. 
Solid State Elctms. Corp., Sepulveda, 

Cal. 
Spellman High Voltage Elctrns. Corp., 

Bronx, N.Y. 
Syscon Int'!., Inc" So, Bend, Ind, 
TRW Elctrnc, Functions, Candem, N,J, 
United Prods, Co" New Hyde Pk .. N,Y, 

Colis, Saturable Reactor 
ADC Prods., Minneapolis, Minn. 
Aladdin Elctms., Nashville, Tenn. 
Allee Div .. Anaheim, Calif, 
American Magnetics Corp., Carterville, III. 
American Trans-Coil Corp" Richmond Hill, 

N.Y, 
Bell Industries, Compton, Cal. 
Bicron Elctrns. Co" Canaan, Conn, 
Caddel-Burns Mfg, Co" Inc" Mineola, N. Y. 
Coast Coil Co., Los Angeles. Calif, 
Coil Co, of Amer" Northvale, N.J, 
Coli Winders Div. Caddell-Bums, 

Mineola, N. Y. 
Cross ElectroniCS Inc" Warrendale, Pa, 
Dale Elctrn .. , Inc., Yankton, S.D. 
Del ElectroniCS Corp., Mt. Vernon, N.Y. 
Dietz Design, Inc" Belton, Mo, 
Electro-Pacific, Inc., Goleta, Calif. 
Electrocom Inds,. So. Bend, Indiana 
Electrocube, San Gabriel, Cal 
Elctrn, Assocs" W. Long BranCh. N.J. 
EWC, Inc" Kenilworth, N,J, 
Ferrodyne Corp" Venice, Calif. 
Freed Tranaformer Co., Bklyn., N.Y. 
Gao Space, Houston, Tex, 
Hammond Mfg, Co, (U,S,) Inc" Buffalo, 

N,Y, 
Hlpotronlcs, Inc., Brewster, N.Y. 
Hlsonlc,lnc., Olathe, Kans. 
Huntington Elctrns, Corp" Van Nuys, Cal, 
Ind'/. Control Co., Farmingdale, N.Y. 
JB Elctrn, Transformers, Inc" Chicago, III, 
K.G.S. Elctrn .. , Pasadena, Cal. 
Mag-Con, Inc" New Brighton, Minn, 
Magnetico, Inc., E. Northport, N.Y. 
Mlcrotran Co. Inc., Valley Stream, N.Y. 
Neshamlny Transformer, Furlong, Pa. 
NWL Transformers, Trenton, N.J. 
Oeca Corp" Portland, Ore, 
Omnitec Corp" Nytronics Filter Div" 

Phoenix, Ariz, 
Phoenix Transformer Co" Phoenix. Ariz, 
RtroN Corp., Skokie, III. 
Sterling Transformer Corp" Brooklyn, N,Y, 
Tohoku Metallnds., Ltd" Tokyo, Japan 
Torote~ Inc., GrandView, Mo. 
Torotron. Mt. Vernon, N,Y, 
Torwlco Elctrns., Inc., Lakewood, N.J. 
United Prods, Co" New Hyde Pk .• N,Y, 

Coils, Shielded 
Airco Speer Elctrns, Dlv. Alrco, Inc~ 

Bradford, Pa ............................. Vol 3"519 
Bell Industries, Compton, CaL Vol :P532 
Delevan Div. American PrecisIOn Ind., 

E. Aurora, N.Y ............. " ............ Vol :PS26 
Delevan Dlv. Coil Prods., E. Aurora, 

N.Y. _ ........................................... Vol 3"528 
Hisonlc, Inc., Olathe, Kan ...... VOl :P1257 
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Coils, Shielded (cont'd) 
North Hills Elctrns., Inc., Glen ,Cove, 

N.Y .............................................. ;Vol:Je533 
Torote~ Inc., Grandview, Mo •. , Vol :Je541 
ADC Prods., Minneapolis, Minn. 
Aladdin ElCtrns.,Nashville, Tenn. 
American Trans-Coil Corp" Richmond Hill, 

N.Y. 
Automatic Coil, New Hyde Pk., N.Y. 
Bulova Watch Co., Freq. Contro,1 

Prods., Woodside, N.Y. 
Caddel-Burns Mfg. Co., Inc., Mineola, N. Y. 
Cambridge Thermionic, Cambridge, Mass 
Coil Craft Inc., Bronxville, ,N.Y. 
Coil Specialty Co., Boalsburg, Pa. 
Coli Winders Div. Caddell-Bums, 

Mineola, N. Y. 
Computer Comps., Jamaica, N.Y. 
Dale Elctms., Inc., Yankton, S.D, 
Data Delay DeVices, Clifton, N.J. 
Dietz DeSign, Inc., Belton, Mo. 
E-Systems, Inc., Memcor Dlv., 

Huntington, Ind. 
Endicott COil Co., Binghamton, N.Y. 
Lenox·Fugle Elctrns., Inc., S. Plainfield, 

N.J. 
NWL Transformers, Trenton, N.J. 
Nytronics, Inc., Essex Elctrns. Div., 

Darlington, S.C. 
Omnijec Corp., Nytronics Filter Div., 

Phoenix, Ariz. 
Piconics Inc., Tyngsboro, Mass. 
Syscon Inl'l., Inc., So. Bend, Ind. 
Torwlco Elctrns., Inc., Lakewood, N.J. 
TRW Elctrnc. Functions, Candem, N.J. 
United Prods. Co .. New Hyde Pk., N.Y. 

Coils, Solenoid 
Advanced Kinetics, Costa Mesa, Calil. 
American Magnetics Corp., Carterville, III. 
American Magnetics, Oak Ridge, Tenn. 
American Trans-Coil Corp .. Richmond Hill, 

N.Y. 
Artisan Elctrns. Corp., Parsippany, N.J. 
Automatic Coil, New Hyde Pk., N.Y. 
Automation Services Div., Windsor, N. Y. 
Bicron Elctrns. Co., Canaan, Conn. 
Cambridge Thermionic, Cambridge, Mass 
Coil Co. of Amer., Northvale, N.J. 
Coil Specialty Co., Boalsburg, Pa. 
Component SpeCialties, Temple City, Cal. 
Computer Comps., Jamaica, N.Y. 
Coto-Coll Co., Inc., Providence, R.I. 
Custom Coil & Transformer Co., 

Zanesville, Ohio 
Dale Elctrns., Inc., Yankton, S.D_ 
De Soto Elec. Prods., De Soto, Mo. 
Delevan Dlv., Coli Prods., E. Aurora, 

N.Y. 
Dietz Design, Inc., Belton, Mo. 
Dormeyer Inds., Chicago, III. 
Douglas Randall Dlv" Pawcatuck,Conn. 
Electrocom Inds., So. Bend, Indiana 
Elctrn. Assocs., W. Long Branch, N.J. 
Electronic Coil Corp., Plainville, Conn. 
Endicott Coil Co., Binghamton, N.Y. 
General Instr. Corp., Automatic Mfg. Div .. 

Chicopee, Mass. 
Genisco Tech. Corp., Genistron Div., 

Compton, Cal. 
Gao Space, Houston, Tex. 
Grand Transformers, Grand Haven, Mich. 
Hammond Mfg. Co. (U.S.) Inc., Buffalo. 

N.Y. 
James Elctrns., Inc., Chicago, III. 
Ledex, Inc., Dayton, Ohio 
Liberty Controls, Inc., Shorewood, III. 
Lisk, G.W. Co., Clifton Springs, N.Y. 
Mag·Con, Inc .. New Brighton, Minn. 
NWL Transformers, Trenton, N.J. 
Nytronics, Inc., Essex Elctrns. Div., 

Darlington, S.C. 
Oeco Corp., Portland, Ore. 
Phoenix Transformer Co., Phoenix, Ariz; 
Piconics Inc., Tyngsboro, Mass. 
Sag Harbor Inds., Inc., Sag Harbor, N.Y. 
San Fernando Elec. Mfg., San Fernando, 

Cal. 
Shlgoto Inds., Ltd., New York, N.Y. 
Staco, Inc., Dayton, Ohio 
Torwlco Elctrns., Inc., LakeWOOd, N.J. 
United Prods. Co .. New Hyde Pk., N.Y. 
U.S. Elctrns.,Long Branch, N.J. 
O. S. Walker Co .. Worcester, Mass. 
Zaring IOds., Inc., WeStfield, Ind: 

Colis, Telephone 
Aladdin Etctrns., Nashville, Tenri. 

, Vol :Je1249 
Microtran Co. Inc., Valley Stream, N.Y. 

VoI4-S6Z* 
ADC Prods., Minneapolis, Minn. 
American Trans-Coil Corp., Richmond Hill, 

N.Y. 
Coil Co. of Amer., Northvale, N.J. 
Coil Craft Inc., Bronxville, N.Y. 
Computer Comps., Jamaica, N.Y. 
Corcom Inc., Chicago, III. 
Dale Elctrns., Inc., Yankton, S.D. 
Electrocom Inds., So. Bend, Indiana 
Elctrn. Assocs., W. Long Branch, N.J. 
Electronic Coil Corp., Plainville, Conn. 
Endicott Coil Co., Binghamton, N.Y. 
Shigoto Inds., Ltd., New York, N.Y. 
Torotel, Inc., GrandView, Mo. 
United Prods. Co., New Hyde Pk., N.Y. 
U.S. Elctms., Long Branch, N.J. 

Coils, Telephone Pickup (For 
Recording)-See Pickups, 
Telephone 

Coils, Toroidal 
Arnold Magnetics, Culver City, CaL 

Vol 10607 
Bell Industries, Compton, Cal. Vol :Je528 
Coil Winders Dlv. Caddell-Burns, 

Mineola, N. Y ..................... Vol :Je522,523 
Dale Elctrns., Inc., Yankton, S.D. 

Vol3-s25 
Dale Elctrns. Canada, Ltd., 

Scarborough, Ont., Can ......... Vol 3"525 
Data Delay Devices, Clifton, N.J. 

Vol 20562 
Delevan Div. American Precision Ind., 

E. Aurora, N.Y ........ _ .................. Vol 3"526 
Delevan Dlv., Coil Prods., E. Aurora, 

N,Y ..................... ; ......................... Vol 3-s26 
Hlsonlc, Inc., Olathe, Kans ..... Vol 3"1257 
Microtran Co. Inc., Valley Stream, N.Y. 

Vol :Je1265;Vol40562* 
North Hills Elctrns., Inc., Glen Cove, 

N.Y ... , .................... : ...................... VoI3-S33 
Torotel, Inc., Grandview, Mo. 

Vol 3"538,539 
TRW/UTC Transformers, New York, 

N.Y ....................................... Vol :Je542,543 
ADC Prods., Minneapolis, Minn. 
Aladdin Elctrns., Nashville, Tenn. 
Allen Avionics, Mineola, N.Y. 
Allen Elctrns. Div., Macungie, Pa. 
Altec Div .. Anaheim, Calif. 
American Trans-Coil Corp., Richmond Hill, 

N.Y. 
Automatic Coil, New Hyde Pk., N.Y. 
Barker & Williamson, Inc., Bristol, Pa. 
Bicron Elctrns. Co., Canaan, Conn. 
Bourns Pacific Magnetic Corp., Romoland, 
Cal~. 

Bulova Watch Co., Freq. Control 
Prods., WoodSide, N.Y. 

Caddel-Burns Mfg. Co., Inc., Mineola, N. Y. 
Cambridge Thermionic, Cambridge, Mass 
Coast Coil Co., Los Angeles, Calif. 
Coil Co. of Amer., Northvale, N.J. 
Coil Craft Inc., Bronxville, N.Y. 
Collins Radio Co., Dallas, Tex. 
Corcom Inc., Chicago, III. 
Cross Electronics Inc., Warrendale, Pa. 
De Coursey Engrg. Lab., Culver City, Cal. 
Dietz DeSign, Inc., Belton, Mo. 
EI'Rad Mfg. Co., Chicago, III. 
Electro-Pacific, Inc., Goleta, Calif. 
Electrocom Inds., So. Bend, Indiana 
Electrocube, San Gabriel, Cal 
EWC, Inc., Kenilworth, N.J. 
Ferrodyne Corp., Venice, Calif. 
Right Sys., Inc., Mechanicsburg, Pa. 
Freed Transformer Co., Bklyn., N.Y. 
General Instr. Corp., Automatic Mfg. Div., 

Chicopee, Mass. 
Genisco Tech. Corp., Genistron Div., 

Compton, Cal. 
Geo Space, Houston, Tex. 
Hammond Mfg. Co. (U,S.) Inc., Buffalo, 

N.Y. 
Harder, Donald C. Co., Inc., San Diego, 

Calif. 
Huntington Elctrns. Corp., Van Nuys, Cal. 
Ind'i. Control Co., Farmingdale, N.Y. 
James Elctrns" Inc., Chicago,lIl. 
JB Elctm. Transformers, Inc., Chicago, III. 
Kappa Network., Inc., Carteret,. N.J. 

PRODUCT INDEX & DIRECTORY 
K.G.S. Etctrns., Pasadena, Cal. 
Mag-Con, Inc., New Brighton, Minn, 
Magnetic Circuij Elements, Monterey, Cal. 
MagnetlCo, Inc., E. Northport, N.Y. 
Mldwec Corp., Scottsbluff, t<jeb. 
Nytronics, Inc., Essex Elctrns. Div., 

Darlington, S.C. 
Oeco Corp., Portland, Ore. 
Omnitec Corp., Nytronics Filter Div., 

Phoenix, Ariz. 
Pulse Engrg., Inc., San Diego, Cal. 
Raytheon Co., Waltham, Mass. 
RF Interonics, Bay Shore, N.Y. 
RtroN Corp., Skokie, III. 
Sag Harbor Inds., Inc., Sag Harbor, N.Y. 
San Fernando Elec. Mfg., San Fernando, 

Cal. 
Seg ElCtms. Sub. Comstron Corp., 

Richmond Hili, N.Y. 
Shallco, Inc., Smithfield, N.C. 
Shlgoto Inds., Lid., New York, N.Y. 
Solid .State Elctrns. Corp., Sepulveda, 

Cal. 
Stancor, Chicago, III. 
Stanford Applied Engrg., Santa Clara, 

Cal. 
Sterling Transformer Corp., Brooklyn, N.Y. 
Syscon Inl'l., Inc., So. Bend, Ind. 
Torotron, Mt. Vernon, N.Y. 
Torwlco Elctrns., Inc., Lakewood, N.J. 
Triad·Utrad Div., Huntin,gton, Ind. 
TRW Elctrnc. Functions; Candem, N.J. 
Unijed Prods. Co., New Hyde Pk., N.Y. 
Unitron Inc., Garland, Tex. 
White,lnstrs., Inc., Austin, Tex. 
Zaring Inds., Inc., Westfield, Ind. 

Coils, Transducer 
Allec Div., Anaheim, Calif. 
American Trans-Coil Corp., Richmond Hill, 

N.Y. 
Ametekllnstrs. & Controls, Feasterville, 

Pa. 
Bicron Elctrns. Co., Canaan, Conn. 
Bourns Pacific Magnetic Corp., Romoland, 

Calif. 
Coto-Coll Co., Inc., Providence, R.I. 
Dale Elctrns., Inc., Yankton, S.D. 
Elctrn. Assocs., W. Long Branch, N.J. 
Electronic Coil Corp., Plainville, Conn. 
Endicott Coil Co., Binghamton, N.Y. 
Flow Technology, Inc., Tempe, Ariz. 
Generallnstr. Corp., Automatic Mfg. Div., 

Chicopee. Mass. 
Geo Space, Houston, Tex. 
Hammond Mfg. Co. (U.S;) Inc., Buffalo, 

N.Y. 
LDJ ElectroniCS, Troy, Mich. 
Nytronics, Inc., Essex Elctrns. Div., 

Darlington, S.C. 
Oeco Corp., Portland, Ore .. 
Sag Harbor Inds., Inc., Sag Harbor, N.Y. 
Sensor Corp., Scottsdale, Pa. 
Torwico Elctms., Inc., Lakewood, N.J. 
United Prods. Co., New Hyde Pk., N.Y. 
Waldom Elctm •• , Inc., Chicago, III. 
Zaring Inds., fnc., Westfield, Ind. 

Coils, Transformer 
ADC Prods., Minneapolis, Minn. 
Aladdin Elctrns., NashVille, Tenn. 
American Trans-Coil Corp., Richmond Hill, 

N.Y. . 
Bell Industries, Compton, Cal. 
Boums Pacific Magnetic Corp., Romoland, 

Calif. 
Bulova Watch Co., Freq. Control 

Prods., Woodside, N.Y. 
Coast Coil Co., Los Angeles, Calif. 
Coil Craft Inc., Bronxville, N.Y. 
Coil Specialty Co., Boalsburg, Pa. 
Component Specialties, Temple City, Cal. 
Computer Comps., Jamaica, N.Y. 
Cross Electronics Inc., Warrendale, Pa. 
Custom Coil & Transformer Co., 

Zanesville, Ohio 
Dale Elctrns., Inc., Yankton, S.D. 
Del Electronics Corp., Mt. Vernon, N.Y. 
Delevan Dlv., Coil Prods., E. Aurora, 

N.Y. 
Dietz Design, Inc., Bellon, Mo. 
Douglas Randall Dlv., PawcatUCk, Conn. 
Electro-Pacific, Inc., Goleta, Calif. 
Electrocom Inds., So. Bend, Indiana 
Electrocube, San Gabriel, Cal 
Electronic Coil Corp., Plainville, Conn. 
EndiCOll Coil Co., Binghamton, N.Y. 
EWC, Inc., Kenilworth, N.J. 

Genisco Tech. Corp., Genistron Div., 
Compton, Cal. 

Geo Space, Houston, Tex. 
Grand Transformers, Grand Haven, Mich. 
Huntington Elctrns. Corp., Van Nuys, Cal. 
James Elctrns., Inc., Chicago, III. 
JB Elctrn. Transformers, Inc .. Chicago, III. 
K.G.S. Elctrns., Pasadena, Cal. 
Mag-Con, Inc., New Brighton, Minn. 
Magnetlco, Inc., E. Northport, N.Y. 
Mlcrotran Co. Inc., Valley Stream, N.Y. 
Midwec Corp., Scottsbluff, Neb. 
NWL Transformers, Trenton, N.J. 
Nytronics, Inc., Essex Elctrns. Div., 

Darlington, S.C. 
Oeco Corp., Portland, Ore. 
Omnitec Corp., Nytronics Filter Div., 

Phoenix, Ariz. 
Permaluster, Inc., Burbank, Calif. 
Peschellnstrs., Cape Coral, Fla. 
Sag Harbor Inds., Inc., Sag Harbor, N.Y. 
Shigoto Inds., Ltd., New York, N.Y. 
Solid State Elctrns. Corp., Sepulveda, 

Cal. 
Staco, Inc., cayton, Ohio 
Syscon Inl'l., Inc., So. Bend, Ind. 
Torotron, Mt. Vernon, N.Y. 
Torwico Elctrns., Inc., LakeWOOd, N.J. 
TRW Elctrnc. Functions, Candem, N.J. 
Uniled Prods. Co., New Hyde Pk., N.Y. 
U.S. Elctrns., Long Branch, N.J. 
O. S. Walker Co., Worcester, Mass. 
Zaring Inds., Inc., Westfield, Ind. 

COils, TV (All Types) 
Amperex Electronic Corp., Hicksville, 

N.Y ............................................... Vol :Je521 
Bell Industries, Compton, Cal. Vol :Je532 
Allen Avionics, MineOla, N.Y. 
American Trans-Coil Corp., Richmond Hill, 

N.Y. 
Automatic COil, New Hyde Pk., N.Y. 
Clippard Instr., Inc., Cincinnati, Ohio 
Coil Specialty Co., Boalsburg, Pa. 
Dale Elctrns., Inc~ Yankton, S.D. 
Douglas Randsll Dlv., PawcatUCk, Conn. 
Generallnstr. Corp., Automatic Mfg. Div.; 

Chicopee, Mass. 
Milsumi Elec. Co., Ltd., Kijatamagun, 

Tokyo, Japan 
Nytronics, Inc., Essex Elctrns. Div., 

Darlington, S.C::. 
Shlgoto Inds., Ltd., New York, N.Y. 
Syntronic Instrs.,lnc., Addison, 10. 
TDK Electronics Co., Lid., Chiyoda-lcu, 

Tokyo 101, Japan 
United Prods. Co., New Hyde Pk., N.Y. 
Workman Elctm. Prods., Inc., Sarasota, 

Fla. 

Coils, Variable 
Aladdin Elctrns., Nashville, Tenn. 

Vo1S"1249 
Bell. Industries, Compton, Cal. Vol 3"532 
Data Delay Devices, Clifton, N.J. 

Vol 30998 
Delevan Dlv. American Precision Ind., 

E. Aurora, N.Y ........................... Vol :Je526 
Delevan Dlv., Coli Prods., E. Aurora, 

N,Y .............................................. Vol :Je526 
Hlsonlc, Inc., Olathe, Kans ..... Vol :Je1257 
Millen, James Mfg., Malden, Mass. 

Vol:Je527 
North Hills Elctms., Inc., Glen Cove, 

N.Y ............................................... Vol :Je533 
Sangamo Elec. Co., Pickens, S.C. 

Vol 3"498 
TRW/UTC Transformers, New York, 

N.Y ............................................... Vol :Je543 
Varl.L Co., Inc~ Denver, Colo. 

Vol :Je1310 
Allen Avionics, Mineola, N.Y. 
Altec Div .. Anaheim, Calif. 
American Trans·Coil Corp., Richmond Hill, 

N.Y. 
Automatic Coil, New Hyde Pk., N.Y. 
Bicron Elctrns. Co., Canaan, Conn. 
Bulova Watch Co" Freq. Control 

Proda., Woodslele, N.Y. 
Caddel-Bums Mfg. Co., Inc., Mineola, N. Y. 
Cambridge Thermionic, Cambridge, Mass 
Chesterfield Prods. Inc., Saddle Brook, 

N.J. 
Clippard Inslr., Inc., Cincinnati, Ohio 
Coil Craft Inc., Bronxville, N.Y. 
Coil Specialty Co., Boalsburg, Pa 

44 Mfrs. in Bold. face with page numbers describe this product in the White pages. 



PRODUCT INDEX .. DIRECTORY 
ColI WInders Dlv. CadcleMum .. 

MIneola, N. Y. 
Component Specialties, Temple City, Cal. 
Computer Comps.. Jam*-, N.Y. 
CorQom Inc., CIIIc:ago, III. 
DIlle Elctm8~ Inc., YanktOn, S.D. 
Dietz O$sign, Inc., Belton, Mo. 
E-Systema, Inc., Memcor Dlv~ 

Huntington, lnet 
EI·Rad Mfg. Co .• Chicago. III. 
Electrocom Inds., So. Bend. Indiana 
Freed Tranaformer Co •• 8klyn-, N.Y. 
Generallnstr. Corp .• Automatic Mfg. Div., 

Chicopee, Mass. 
JFD EICtrna., BIIlyn., N.Y. 
Johnson E. F. Co.. Waseca, Minn. 
Kappa Networks, Inc., Carteret, N.J. 
MIcrotran Co. Inc., Valley Stream, N.Y. 
Nytronics, Inc., Essex Elctrns. Div., 

Darlington, S.C. 
Oeco Corp., Portland. Ore. 
Omnitec Corp .. Nytronics Filter Div., 

Phoenix. Ariz. 
PiconIcs Inc., Tyngsboro, Mass. 
Pulse Engrg., Inc., San DiegO, Cal. 
San Fernando Elec. Mfg., San Fernando, 

Cal. 
Stanford Applied Engrg~ Santa Clara, 

Cal. 
Syscon Int'!., Inc., So. Bend, Ind. 
TRW Elctrnc. FunctiOns, Candem, N.J. 
United Prods. Co., New Hyde Pk., N.Y. 
O. S. Walker Co., Worcester, Mass. 

Colis, Vidicon Alignment 
American Trans-Coil Corp., Richmond Hill, 

N.Y. 
Amperex Elctronlc Corp •• Slatersvl .... 

R.I. 
CELCO, Mahwah, N.J. 
Cleveland Elctrns., Inc .• Cleveland, Ohio 
SyntronlC lnatra., Inc., Addison, III. 

Coincidence Analyzers-5ee 
Analyzers, Coincidence 

Cold-Cathode Readout Tubes 
-See Tubes, Readout 

Comm. Systems, Carrier 
Current 

CCA Elctms. Corp., Gloucester, N.J. 
O$m8x, Inc., Kansas City, Mo. 
General O$vices, Inc., Princeton, N.J. 
GTE Lankurt Inc., San Carlos, CaIH. 
Leads & Northrup Corp., No. Wales, Pa. 
RFL lods., Comms. Div., Boonton, N.J. 
Talk·A·Phone Co., Chicago, III. 

Comm. Systems, Data 
Metric Bys., Ft. Walton Beach, Fla. 

Vol 1*358,357 
Sangamo Elec. Co~ SprIngfIeld. III 

Vo11e371 
Solid State Elctma. Corp., Sepulveda, 

CII ••• _ .. _ •• _ ........ _ ... _ .. __ ..... Vo11e937 
A. D. Dsta Sya., Inc., Rochester. N.Y. 
Alden Elctm. & Impulse Record. Equip., 

Westboro, Mass. 
Analogic. Wakefield, Mass. 
Auatron, Inc., Austin, Tex. 
Autocon lods., Inc., Minneapolis, Minn. 
Bendix Corp. Environmtl. SCi., Beltimore, 

Md. 
Bramco Controls, Piqua, OhIo 
Bunker·Ramo Corp., Westlake Village, Cal 
Burrougha Corp~ Pasadena, Cal. 
Cincinnati Elctrns. Corp., CinCinnati, Ohio 
Codex Corp.,.Newton, Mass. 
COllins Radio Co., Cedar Rapids, Iowa 
CollinS RadiO Co .• Dallas. Tex. 
Computer Converalona Corp.. Eat 

Northport, tU. 
Conrac Corp .• Fairfield, N.J. 
Continental Data Sys., Dayton, Ohio 
Cubic Corp., San Diego. Cal. 
Data General Corp. (E), Southboro, Ma. 
Dataprobe, Inc .. So. Hackensack, N.J. 
Datex Div., Duarte, Cal. 
Demex, Inc., Kansas City, Mo. , 
DigKech Data lods., Inc., Ridgefield, .Conn. 
OIgitronics Corp., Albertson, N.Y. 
E-Systems Inc., DaMas, Tex. 
Electrac, inc .. Anaheim, calif. 
EIctrn. Comm., Inc .. SI. Petersburg, Fla. 
Foxboro Co., Foxboro, Mass. 

Frederick Electronics Corp., Frederick. 
Md. 

General Data Inds. Inc. Inc., Wilton, Conn. 
General Devices, Inc., Princeton, N.J. 
Generallnstr. Corp., Defense & Engrg. 

Prods. Grp., Elctrn. Sys. Div., Hicksville, 
N.Y. 

GTE Lenkurt Inc., San Carlos, calif. 
GTE Sylvania Inc., Elctrn. Sys. Gp., 

Waltham, Mass. 
Hathaway Instruments, In~ Denver. 

Colo. 
Honeywell Information Systems, Waltham, 

Mass. 
Instrumentation Tech. Corp .• Northbridge, 

Cal. 
Integrated Systems, Inc., Norcross, Ga. 
International Communications Corp., A 

Milgo Co., Miami, Fla. 
Lear Siegler, Inc., Santa Monica, Calif. 
Lear SIegler, Anahelin, Cal. 
Leads & Ncrthrup Corp., No. Wales, Pa. 
McDonnell Douglas Electronics Co., SI. 

Charles, Mo. 
Microdata Corp., Irvine, Cal; 
NE&, Inc., ltaace. lB. 
North Electric Co., Galion, Ohio 
Pacific Communications, Santa Ana, Cal. 
Pioneer Elec. & Resch. Corp., Forest 

Park. lit. 
Princeton Elctrn. Prods., N_ BrunSWick, 

N.J. 
Raytheon Data Systems Co .. Norwood, 

Mass. 
RCA Govt. & Comm. Sys., Moorestown, 

N.J. 
RCA, Mobile Communications Sys., 

Meadow Lands, Pa. 
RCA Service Co .• Camden, N.J. 
Resdel Engrg. Corp., Arcadia, Cal. 
RFL Inds., Comms. Div., Boonton, N.J. 
RHG Elctma. Lab" Deer Park, N.Y. 
Singer Co., Little Falls, N.J. 
Singer - Tele-Signal, Woodbury, N.Y. 
T·Bar Inc., WHton, Conn. 
Tasker Systems, Chatsworth, Cal. 
Teletype Corp .. Skokie, lit. 
Texas Instruments, Inc., Houston. Tex. 
Theta lnatr. Corp., FalrtlaJcI, N.J. 
Varian Data Machines, Irvine, cal. 
Victor Comptometer Corp .. Chicago, III. 
Vidar Corp .• Mountain View, Cal. 
Video Research Corp., Gaithersburg, Md. 
Warren G·V Communications, Uvlngston, 

N.J. 
Westem Telematic, Inc., Costa Mesa, Cal. 

Comm. Systems, F·M 
Emergency 8eacon Corp .• New 

RocheUe. N. Y ... _ .............. _ .... VoI11t136 
Arvin Sys., Inc., Dayton, Ohio 
Astro Comm. Lab., Gaithersburg. Md. 
Bendi~ Corp., FI. Lauderdl1le, Fla. 
Bendix Corp, Towson, Md. 
BF Elctms .. Solana Beach, CaIH. 
CCA Elctrns. Corp., Gloucester, N.J. 
CinCinnati Elctms. Corp .• CinCinnati, Ohio 
Conic Corp., San Diego, Calif. 
Drake, R.L., Co., Miamisburg, Ohio 
Elctm. Cornm., Inc., SI. Petersburg, Fla. 
Electrospace Systems Inc., Richardson, 

Tex. 
Envlronlilental CommunicatIOns Inc., 

Santa AnI, CaJ. 
Farinon Electric, San Carlos, Calif. 
General Devices, Inc., Princeton, N.J. 
GTE Lenkurt Inc., San Carlos, Calif. 
GTE Sylvania Inc., Elctrn. Sys. Gp., 

Waltham. Mass. 
IEC Electronics Corp., E. Rochester, N.Y. 
Integrated Systems, Inc., Norcross, Ga. 
ITT Mackay Marine, Elizabeth, N.J. 
Johnaon E. F. ~ W-. MInn. 
Lear Siegler, Inc" Santa Monica, Calif. 
Mu·DeI Elctms., Silver Spring, Md. 
Pace Div., Harbor City, Calif. 
Pacific Communications, Santa Ana, cal. 
Pearce-Simpson, Miami, Fla. 
Rank Precision lods., Des Plaines, III. 
Raytheon Data Systems Co., Norwood, 

Mass. 
RCA GOvt. & Comm. Sys., Moorestown, 

N.J. 
RCA, Mobile Communications Sys., 

Meadow lande, Pa. 
Regency Elctrns., Inc., I~, Ind. 
Resdet Engrg. Corp., Arcadia, Cal. 
RHG EIctma. LIIb., Deer Park, N.Y. 

Comm. Systems, Selective Paging 
RodeIco, Deer Park, N.Y. 
SolId State Elctrna. Corp., Sepulveda, 

Cal. 
Video Research Corp., Gaithersburg. Md. 
Watkins JOhnson Co .. Palo Alto, Cal. 

Comm. Systems, Facsimile 
Alden Elctrn. & Impulse Record. Equip., 

Westboro, Mass. 
Cardion Elctrns., Woodbury, N.Y. 
Datalog Div., Litton Sys .. Melville, N. Y. 
Dranetz Engrg. Labs., So. PlaInfield. 

N.J, 
EG&G, Inc., Bedford, Mass. 
Frederick Electronics Corp., Frederick, 

Md. 
GTE Lenkurt Inc., San Carlos, Calif. 
ITT Mackay Marine, Elizabeth, N.J. 
3M Co., SI. Paul, Minn. 
Victor Comptometer Corp., Chicago, lit. 

Comm. Sy.tems, Frequency 
Shift 

A.R.F. Products, Inc., Boulder, Colo. 
Arvin Sys., Inc., Dayton, Ohio 
Autocon Inds., Inc., Minneapolis, Minn. 
Bramco ContrOls, Piqua, Ohio 
Cardion Elctms .. Woodbury, N.Y. 
Collins Radio Co., Dallas, Tex. 
Electrocom Inds., So. Bend, Indiana 
Fluke, John Mfg. Co., Inc., Seattle, Wash. 
Frederick Electronics Corp .• Frederick, 

Md. 
GTE Lenkurt Inc., San Carlos, Calif. 
GTE Sylvania Inc., Elctrn. Sys. Gp., 

Waltham, Mass. 
Integrated Systems, Inc., Norcross. Ga. 
ITT Mackay Marine, Elizabeth, N.J. 
RCA Govt. & Comm. Sys., Moorestown, 

N.J. 
RFL Inds., Comms. Div., Boonton, N.J. 
Singer· Tele-Signal, Woodbury, N.Y. 
SoUcI State ElCtrns. Corp., Sepulveda, 
C.~ 

Video Research Corp., Gaithersburg, Md. 

Comrn. Systems, Intercom
See Intercom Systems 

Comm. Systems, Laser 
GTE Sylvania Inc., Elctril. Sys. Gp., 

Waltham, Mass. 
ITT Gilfillan Div. of ITT, Van Nuys, Cal~. 
Optical Communications, Inc., Orlando, 

Fla. 
RCA Govt. & Comm. Sys., Moorestown, 

N.J. 
Union Carbide, San Diego, Cal. 

Comm. Systems, Microwave 
Varf.L Co., Inc" Denver. Colo. Vol :ze5S5 
Andrew Corp., Orland Pk., III. 
Applied R_arch Inc., Port 

Washington, N.Y. 
A.R.F. Products, Inc., Boulder, Colo. 
Avantek, Inc .. Santa Clara, Cal. 
Camusat Gueguen Telecom. Int'l., White 

Plains, N.Y. 
Collins RadiO .co., Dallas, Tex. 
Conic Corp., San Diego, Calif. 
Cubic Corp., San Diego, Cal. 
Energy Systems, Palo Alto, Cal. 
Environmental Communlcetlons Inc., 

Santa Ana, Cal. 
Farinon Electric, San Carlos, Calif. 
Frequency Engrg. Labs., Farmingdale, N.J. 
General Instr. Corp., Delense & Engrg. 

Prods. Grp., Elctm. Sys. Div., Hicksville, 
N.Y. 

GTE Lenkurt Inc., San Carlos, Calif. 
GTE Sylvania Inc., Elctrn. Sys. Gp .• 

Waltham, Mass. 
Jerrold Electronics Corp., Philadelphia, Pa. 
McDonnell Douglas Electronics Co., SI. 

Charles, Mo. 
Melper, Falls Church, Va. 
Microwave Assocs., Inc., Burlington, Mass. 
Microwave/Sys., Inc., E. Syracuse, N.Y. 
Narda Microwave Corp., Plainview, N.Y. 
OPtimax Inc., Colmar, Pa. 
Pacific Communications, Santa Ana, Cal. 
Raytheon Data Systems Co., Norwood, 

Mass., 
RCA Corp .• Camden. N.J. 
RCA Govt. & Comm. Sys .. Moorestown, 

N.J. 
Resdet Engrg. Corp., Arcadia, Cal. 
RHG EIctms. Lab., Deer Park, N.Y. 

Rodelco, Deer Park, N.Y. 
Scientific Communications, Garland. 

Tex. 
Tasker Systems, Chatsworth, Cal. 
Terado Corp., st. Paul, Minn. 
Vega Precision Labs .. Vienna, Va. 
Watkins Johnson Co., Palo Alto, Cal. 
Wavellne, Inc., W. Caldwell, N.J. 
Westinghouse Elec. Corp., Defense & 

Public Sys, Pittsburgh, Pa. 

Comm. Systems, Multiplex 
Solid State Elctrna. Corp., Sepulveda, 
Cal ............................................... Vo11e&37 

APPlied Research Inc., Port 
Washington, N.Y. 

Autocon Inds., Inc., Minneapolis, Minn. 
Bendl. Corp., N. Hollywood, Calif. 
Bramco Controls, Piqua. Ohio 
Bristol Div, Waterbury, Conn 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Tex. 
Cubic Corp., San Diego, Cal. 
Data·Control Systems, Danbury, Conn. 
Electrocom Inds., So. Bend, Indiana 
Eilctrn. Comm., Inc., SI. Petersburg, Fla. 
~arinon ElectriC, San Carlos, Calif. 
Fifth Dimension, Princeton, N.J. 
General Data Inds. Inc. Inc., Wilton, Conn. 
General Devices, Inc., Princeton, N.J. 
GTE Lenkurt Inc .. San Carlos. Calif. 
Hathaway Instrumenta. Inc •• Denver. 

ColO. 
Henry Prods. Co., Inc., Inwood, N.Y. 
Integrated Syslems, Inc., Norcross, Ga. 
1$ClTelephonlcs Dlv, Huntington, N.Y. 
Lear Siegler, Inc., Santa Monica, Calif. 
NES, Inc., Itasca, III. 
Raytheon Data Systems Co., Norwood, 

Mass. 
RCA Govt. & Comm. Sys., Moorestown, 

N.J. 
RCA Service Co., Camden, N.J. 
RFL Inds., Comms. Div., Boonlon, N.J. 
Singer Co., Little Falls, N.J. 
T ·Bar Inc •• Wilton, Conn. 
Varian Data Machines, Irvine, Cal. 
VideO Research Corp., Gaithersburg, Md. 

Comm. Systems, 
Radiotelephone 

Bowmar Instr. Corp,. FL Wayne. Ind. 
Brelonix, Inc., Seattle, Wash 
Collins Radio Co., Dallas, Tex. 
Elctrn. Comm., Inc .. SI. Petersburg, Fla. 
Elactrospace Systems Inc., Richardson, 

Tex. 
Emergency Beacon Corp •• New 

RocheUe, N. Y. 
GTE Sylvania Inc., Elctrn. Sys. Gp., 

Waltham, Mass. 
Henry Prods. Co., Inc., Inwood, N.Y. 
Intech, Santa Clara. Cal. 
Intricate Circuit Corp., Port Chester, N.Y. 
ITT Mackay Marine, Elizabeth, N.J. 
Linear Sys., Inc., Watsonville, Calif. 
Mobil Elctrns., Inc., Anderson, Ind. 
Pace Div., Harbor City, Calif. 
Pearce·Simpson, Miami, Fla. . 
RCA GO'vt. & Comm. Sys., Moorestown, 

N.J. 
RCA, Mobile Communications Sys., 

Meadow Lands, Pa. 
RCA Service Co., Camden, N.J. 

Comm.Systems, Selective 
Paging 

Altec Div., Anaheim, Calif. 
Bogen DiY., Paramus, N.J. 
8ramco Controls, Piqua, OhIO 
Dukane Corp., SI. Charles, III. 
Emergancy Beacon Corp., New 

Rochelle, N. Y. 
ExecutonE!, Inc., Long Island City, N.Y. 
Intricate Circuit Corp., Port Chester, N.Y. 
JOhnaon E. F. ~o., Waseca, Minn. 
Lear Siegler, Inc., Santa Monica, Calif. 
Mobil Elctrns., Inc., Anderson, Ind. 
North Electric Co., GaliOn, Ohio 
RCA Govt. & Comm. Sys., Moorestown, 

N.J. 
RCA, Mobile CommunicatiOns Sys., 

Meadow Lands, Pa 
Talk·A·Phone Co., Chicago, III. 
University Sound, Anaheim, Cal. 
Webster Elec. Co., Inc., Racine, Wisc. 
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Comm. Systems, Single-Sideband 
Comm. Systems, 

Single-Sideband 
Arvin Sys., Inc" Dayton, Ohio 
Barker & Williamson, Inc., Bristol, Pa. 
Bendix Corp, Towson, Md. 
Brelonix, Inc., Seattle, Wash 
CCA Elctrns. Corp., Gloucester, N.J. 
Cincinnati Elctrns. Corp., Cincinnati, Ohio 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Tex. 
Drake, R.L., Co., Miamisburg, Ohio 
Electrae, Inc., Anaheim, Calif. 
GTE Lenkurt Inc., San Carlos, Calif. 
GTE Sylvania Inc., Elctrn. Sys. Gp., 

Waltham, Mass. 
Henry Prods. Co., Inc., Inwood, N.Y. 
In Mackay Marine, Elizabeth, N.J. 
Johnson E. F. Co., Waseca, Minn. 
Linear Sys., Inc., Watsonville, Calif. 
Micro-Tel Corp., Baltimore, Md. 
Pace Div., Harbor City, Calif. 
Pearce-Simpson, Miami, Fla. 
Raytheon Data Systems Co., Norwood, 

Mass. 
RCA Govt. & Comm. Sys., Moorestown, 

N.J. 
RFL Inds., Comms. Div., Boonton, N.J. 
Technical Mat'l., Mamaroneck, N.Y. 
Watkins Johnson Co., Palo Alto, Cal. 

Comm. Systems, 
Telemetering 

Emergency Beacon Corp., New 
Roch'elle, N. Y_ .......................... Volle936 

GRM Corp_, Medford, N.J ......... Vol 1.319 
Alden Elctrn. & Impulse Record. Equip., 

Westboro, Mass. 
Analogic, Wakefield, Mass. 
Andrew Corp., Orland Pk., III. 
Applied Research Inc_, Port 

Washington, N.Y. 
Astro Comm. Lab., Gaithersburg, Md. 
Autoeon Inds., Inc., Minneapolis, Minn. 
Baganoff Assoes., Inc., St. Louis, Mo. 
BF Elctrns., Solana Beach, Calif. 
Biocom, Inc., Culver City, Cal. 
Bramco Controls, Piqua, Ohio 
Bristol Div, Waterbury, Conn 
Cincinnati Elctrns. Corp., CinCinnati, Ohio 
Collins Radio Co., Dallas, Tex. 
Conic Corp., San Diego,Calif. 
Continental Data Sys., Dayton, Ohio 
Data-Control Systems, Danbury, Conn. 
Dataprobe, Inc., So. Hackensack, N.J. 
Electrac, Inc., Anaheim, CaiW. 
Elctrn. Comm., Inc., St. Petersburg, Fla. 
Fairchild Space & Defense Sys., Syosset. 

N.Y. 
Fifth Dimension, Princeton, N.J. 
General Devices, Inc., Princeton, N.J. 
General Instr. Corp., Defense & Engrg. 

Prods. Grp" Elctrn. Sys. Div., Hicksville, 
N.Y. 

GTE Lenkurtlnc., San Carlos, Calif. 
Hathaway Instruments, Inc., Denver, 

Colo. 
Integrated Systems, Inc., Norcross, Ga. 
Leeds & Northrup Corp .. No. Wales, Pa. 
McDonnell Douglas Electronics Co., St. 

Charles, Mo. 
Monitor Systems, Ft. Washington, Pa 
NES, Inc., Itasca, III. 
Pacific Communications, Santa Ana, Cal. 
Phoenix Data Inc., Phoenix, Ariz. 
RCA Govt. & Comm. Sys., Moorestown, 

N.J. 
Resdel Engrg. Corp., Arcadia, Cal. 
RFL Inds., Comms. Div., Boonton, N.J. 
RHG Elctrns. Lab., Deer Park, N.Y. 
Rodelco, Deer Park, N.Y. 
SCS Corporatlon-Mlcrosystems, Ft. 

Lauderdale, Fla_ 
Solid State EIClrns_ Corp., Sepulveda, 

Cal. 
Special Microwave Devices Oper., . 

Waltham, Mass. 
Tasker Systems, Chatsworth, Cal. 
3M Co .. St. Paul, Minn. 
Vega Precision Labs., Vienna, Va. 
Video Research Corp., Gaithersburg, Md. 
Watkins Johnson Co .. Palo Alto, Cal. 

Comm. Systems, Telephone 
GRM Corp., Medford, N.J ......... Volle319 
ADC Prods., Minneapolis, Minn; 
Altec Div., Anaheim, Calif. 
BECO, Inc., Salem, Va. 

Bogen Div., Paramus, N.J. .... 
Communications Equip. co., IndIanapolis, 

Ind. . ' 
Continental Data Sys., Dayton, Ohio 
Digitronics Corp., Albertson, NY. 
Dranetz Engrg. Labs., So. Plainfield, 

N.J. 
Dukane Corp., St. Charles, III. 
Electrospace Systems Inc., Richardson, 

Tex. 
Elgin Elctrns. Inc., Waterford, Pa. 
EncomProds. Co., Inc., Oxford, Pa. 
Executone, Inc., Long Island City, N.Y. 
Farinon Electric, San Carlos, Calif. 
GTE Automatic Elec., Northlake, III. 
GTE Lenkurt Inc., San Carlos, Calif. 
GTE Sylvania Inc., Elctrn. Sys. Gp., 

Waltham, Mass, 
International Communications Corp., A 

Milgo Co., Miami,Fla.. . 
In Telecommunications, Corinth, Miss. 
Lear Siegler, Inc., Santa Monica, Calif. 
Lear Siegler, Anaheim, Cal. 
Mobil Elctrns., Inc., Anderson, Ind. 
North Electric Co., Galion, Ohio 
RCA Govt. & Comm. Sys., Moorestown, 

N.J. 
RCA Service Co., Camden, N.J. 
Re-el Circuits, Inc., Saddle Brook, N.J. 
RFL Inds.,. Comms. Div., Boonton, N.J. 
RHG Elctr.ns. Lab., Deer Park, N.Y. 
Singer Co., Little Falls, N.J. 
Singer - Tele-Signal, Woodbury, N.Y. 
Solid State Elctrns. Corp., Sepulveda, 

Cal. 
T·Bar Inc., Wilton, Conn. 
Tasker Systems, Chatsworth, Cal. 
Terado Corp., St. Paul, Minn. 
Warren G-V Communications, Livingston, 

N.J. 
Webster Elec. Co., Inc., Racine, Wisc. 

Comm. Systems, Teletype 
Re-el Circuits, Inc., Saddle Brook, N.J. 

Vol 1.320 
Collins Radio Co., Dallas, Tex. 
Computer Terminal Sys., Plainview, N.Y. 
Continental Data Sys., Dayton, OhIO 
Oemex, Inc., Kansas City, Mo. 
Digitech Data Inds., Inc., Ridgefield, Conn. 
Electrocom Inds., So. Bend, Indiana 
Frederick Electronics Corp., Frederick, 

Md. 
GRM Corp., Medford, N.J. 
GTE Lenkurt Inc., San Carlos, Calif. 
In Mackay Marine, Elizabeth, N.J. 
Lear Siegler, Anaheim, Cal. 
NES, Inc., Itasca, III. 
Pioneer Elec. & Resch. Corp., Forest, 

Park,lIl. 
RCA Govt. & Comm. Sys., Moorestown, 

N.J. 
RCA Service Co., Camden, N.J. 
RFL Inds., Comms. Div., Boonton, N.J. 
Singer - Tele-Signal, Woodbury, N.Y. 
Teletype Corp., Skokie, III. 

Commutators 
'Airflyte Elctrns. Co., Bayonne, N.J. 
Nippert Co., Delaware, Ohio 
Phoenix Data Inc., Phoenix, Ariz. 

Comparators, Analog-.:.see 
Comparators, Voltage 

Comparators, Attenuation 
Alford Mfg. Co., Winchester, Mass. 
General Microwave Corp., Farmingdale, 

N.Y. 
Inservco, Inc., La Grange, Ohio 
Mann, David W.· Co., Burlington, Mass. 
Maury Microwave Corp., Cucamonga, 

Calif. 
Narda Microwave Corp., plainview, N.Y. 
Struthers-Dunn, Inc., Bettendorf, Iowa 
Vari·L Co., Inc., Denver, Colo. 
Weinschel Engrg. Co., Gaithersburg, 

Md. 
Wide Band Engrg. Co., Phoenix, Ariz. 

Comparators, Capacitanc~ 
See Bridges, CapaCitance 

Comparators, Density~ee 
Dehsitometers, ElectrOnic 

PRODUCT INDEX & DIRECTORY 

Comparators, Digital 
NES, Inc., Itasca, III, ...... , ............ Vol 1-363 
Anadex Instrs .. Inc .. Va~ Nuys, Calif. 
Automated Meas., Oakland, Calif. 
Automation Dynamies, Northvale, N.J. 
Chemical Etching Equip. & Supply, 

Alexandria, Va. 
Consolidated Controls Corp., Bethel, 

Conn. 
Datacom, Inc., Fl. Walton Bch., Fla. 
Datascan,lnc., Clifton, N.J. 
Digilin, Inc., Glendale, Cal. 
Digital Equip. Corp., Maynard, Mass. 
Digitron Corp., Norristown, Pa. 
Dytro Corp., Hicksvilie, N.Y. 
E-H Resch. Labs., Inc., Oakland, Cal. 
Electronic Research Co., Shawnee 

Mission, Kan. 
Gap Instr. Corp., Hauppauge, N.Y. 
General Microwave Corp., FarmIngdale, 

N.Y. 
General Radio Co., Concord; Mass. 
General Rand Corp .. Edison, N.J. 
Oralex In~s., Dlv. Gen .. Microwave, 

Farmingdale, N.Y. 
IEC Electronics Corp., E. Rochester, N.Y. 
Innovatek Enterprise, Millerton, N.Y. 
Instrumentation Tech. Corp., Northbridge, 

Cal. 
Inter-Computer Elctrns., sub. American 

Electrn. Lab., Lansdale, Pa. 
Keillon Corp., Waltham, Mass. 
LFE Corp., Waltham" Mass. 
Micro Instr. Co., Hawthorne, Cal. 
Midland Standard Inc., Elgin, III. 
Minnetech Labs, Minneapolis, Minn. 
Monsanto Company, Electronic 

Instruments, W. Caldwell, N.J. 
MSI Electronics, Inc .. Woodside, NY. 
Newport Labs., Inc., Santa Ana, Cal. 
Norden Div., Norwalk, Conn. 
Northern Precision Labs., Inc., Fairfield, 

N.J. 
Olympus Corp. America, NewHyde Park, 

N.Y. ' 
Precision Dynamics Corp., Burbank, C:;II. 
Rohde & Schwarz SiS., Passaic, N.J. 
Signetics. Corp., Sunnyvale, Calif. 
Singer - Tele-Signal, Woodbury, N.Y. 
Spatilll Data Systems, Inc:, Goleta, Cal. 
Specific Products, MonroVIa, Cal. 
SRC Div., Newport Bch., Cat 
Struthers·Dunn, Inc., Pitman, N.J. 
Struthers-Dunn, Inc., Bettendorf, Iowa 
Systron-Donner Concord Instr. Div., 

Concord, Cat 
Takeda Riken Industry Co., Ltd., Tokyo 

176, Japan 
Texas Instruments, Dallas, Tex. 
Theta Instr. Corp., Fairfield, N.J. 
Thiem Industries, Inc., Torrance, Cal. 
United Sys. Corp., Dayton, Ohio 

Comparators, Frequency 
Solid State Elctrns. Corp., Sepulveda, 

Cal ............................................... Vol 10937 
Anaren Microwave, Inc., Syracuse, N.Y. 
Collins Radio Co., Dallas, Tex. 
Engelmann Microwave, Montville, N.J. 
Fluke John Mfg. Co., Inc., Seattle, Wash. 
Gene;al Microwave Corp .. Farmingdale, 

N.Y. 
General Radio Co., Concord, Mass. 
Geo Space Sys., Tampa, Fla. 
Hi-G, Windsor Locks, Conn •. 
Rohde & Schwarz. Sis .. PassaIC, N.J. 
Signal Analysis Oper., Hauppauge, N.Y. 
Signetics. Corp., Sunnyvale, Cailf. 
Tracor, Inc., Austin, Tex. 
Weston Instruments, Inc., Newark, N.J. 

Comparators, Impedanc~ 
See Bridges, Impedance 

Comparators, Ihductanc~ 
See Bridges, Inductance 

Comparators, Phase .', 
Anaren Microwave, Inc., Syracuse,N.Y. 

VoI4·43S* 
HI-G, Windsor Locks, Conn ..... Vol 2e796 
Lorch Elctrns. Corp., Englewood, N.J. 

Vol2e615 
Solid State Elctrns. Corp., Sepuh/eda, 

Cal ............................................... V011es37 
Alford Mfg. Co., Winchester, Mass. 

American Nucleonics Corp., Woodland 
Hills, Cal 

Collins Radio Co., Dallas, Tex. 
Divel'slfied EIClrns., Evansville, 'Ind 
Dranetz Engrg.· Labs.,. So. Plainfield, 

N.J. 
Dynalab Corp.; Van Nuys, Cal. 
Dytronics Co., Columbus; Ohio 
Engelmann Microwave, Montville, N:J. 
Frequency Elctrnse, New Hyde Pk., N.Y. 
Geo Space Sys., Tampa, .Fla. 
Ind'i. Control Co., Farmingdale, N.Y. 
Ind'i. Test Equip., Clifton, NJ ' 
Merrimac Inds., Inc .. West Caldwell, N.J. 
Microwave Development Labs., Inc:, 

Needham Hgts .. , Mass. 
North Atlantic Indll., Plainview, N.Y. 
North Hills Elctrns., Inc., Glen Cove, 

N.Y. 
Rantec Div., Calabasas, Calif. 
Relcom (Div. Watkins-Johnson), Palo Alto, 

Calif. 
Struthers·Dunn, Inc., Bettendorf, Iowa 
Theta Instr. Corp., Fairfield, N.J. 
Universal Ad-YuElctrns., Inc., Milwaukee, 

Wi. 
Vari-L Co., Inc., Denver, Colo. 
Varian Assocs., Palo Alto, Cal. 
Vibration Instrs. Co., Anaheim, Cal. 
Wiltron Co., Palo Alto, Calif. 

Comparators,. Q 
Dranetz Engrg. Labs., So. Plainfield, 

N.J. 
J-Omega Co., Mountllin View, Calif,' 

Comparators, Resistanc~ 
See Bridges, Resistance 

Comparators, Voltage 
Hi·G, Windsor Locks, Conn ..... Vol 2e796 
Newport Labs., Inc., $antaAna, Cal. 

. Vol 40 416* 
Pioneer/Instrumentation, Cleveland, 

Ohio ... :., .................... · ................. ;Vol '.494 
Slaughter Co., Ardmore, Okla. Vol 1.505 
Syntronic Instrs., Inc., Addison, III. 

Vol 3.535 
Applied Control Co., Fairfield, N.J. 
Beckman Instrs., Cedar Grove, N.J. 
Boonton Electronics Corp., Parsippany, 

N.J. 
Bulova Watch Co., Servo Prods. 

Elctrns. Div., Woodside, N.Y. 
Burr-Brown Resch. Corp., Tucson, Ariz. 
CALEX (California Elctrn. Mfg. Co.), 

Alamo, Calif. 
Constant Voltage Co" Chicago, III. 
Control Technology Co., LI.C., N.Y. 
Diversified Elctrns., Evansville, Ind 
Doric Sci. Corp., San Diego, Calif. 
Dynamic Measurements Corp., 

Winchester, Ma. 
Dytro Corp., Hicksville, N.Y. 
Electrical Instr. Svc., Inc., Mt. Vernon, N.Y. 
Electro Sci. Inds., Portland, Ore. 
General MagnetiCS, Bloomfield, N.J. 
GPS Corp., Framingham, Mass. 
Guildline Instrs.;lnc:, Larchmont. N.Y. 
Hallmark Standards, Inc .. Mt. Vernon, N.Y. 
Holtlnstr. Labs., Oconto, Wisc. 
ILC Data Device Cotp., Hicksville, N.Y. 
Intech, Santa Clara, Cal. 
J-Omega Co., Mountain View, Calif. 
Jerrold Electronics Corp., Philadelphia, Pa. 
Julie Research Lab., New York, N.Y. 
LDJ ElectrOnics, Troy, Mich. • 
Leeds & Northrup Corp., No. Wales, Pa. 
Lull Instrs., Inc., Lincoln, Mass. 
Midland Standard Inc., Elgin, III. 
Mini-Systems, Inc, North Attleboro, 

Mass. 
Nstel Engrg. Co., Canoga Pk., Cal. 
NES, Inc"ltasca, 01. 
North Hills Elctrns., Inc., Glen Cove, 

N.Y. 
Optimized Devices Inc., PleasantVille, N.Y. 
Precision Monolithlc.s Inc., Santa Clara; 
. Cal. 
Raytheon, Mt. View, Calif. 
Scientific Measurements, Wilmette, III. 
Signeties. Corp., SunnyvaLe, Calif. 
Solid State Elclrns. Corp.,.Sepulveda, 

Cal. 
Struthers·Dunn, Inc., Pitman, N;J. 
TektroniX, Inc., Beaverton, Ore. 
TempO Instrument, Inc., Plainview, N.Y. 
Weston Instruments, Inc" Newark, N.J. 

46 Mfrs. in Boldface, with page numbers describe this product in the White pages. 



PRODUCT INDEX" DIRECTORY 
Zeltex, Inc., Concord, CaIW. 
Zi-Tech Oiv., Palo Alto, Cal. 

Compounds, Encapsulating, 
Molding, Potting-Also See 
Plastic Raw Materials 

3M Co., DIelectric U.tertals .. Sy .. · Dlv., 
St. PHI,Mlnn ........... Vol ,.1082-1087 

Acme ChemiCal & Insulation Co., New 
Haven, Conn. 

Adhesive Prods. Corp., Bronx, N.Y. 
Allaco Prods Dlv., Watertown, Mass. 
Amicon Corp., Lexington, Mass. 
AmphenoI Cadre Dlv., Endicott, N.Y. 
Anchor AIIoYJ, Inc., Brooklyn, N.Y. 
Armstrong Cork Co., Lancaster, Pa. 
Armstrong Prods. Co., Warsaw, Ind. 
Bacon lods., Watertown, Mass. 
Brand Dielectrics, Inc., N. Windham, Conn. 
Chemical Prods. Corp., E. Providence, R.I. 
Chemtronics, Inc., Brooklyn, N.Y. 
Communications Technology Corp., Los 

Angeles, Cal. 
Conap, Inc .. Allegany,' N.Y. 
Coming Glass Works, Tech. Prods. Div., 

Coming, N.Y. 
Dolph, John C. Co., Monmouth Junction, 

N.J. 
Dow Chemical Co., Midland, Mich. 
Dow Coming Corp., Midland, Mich. 
Eastman Chem. Prods., Kingsport. Tenn. 
E.1. DuPont DeNemours & Co., 

Wilmington, Del. 
Electro-Science Labs .• Pennsauken. N. J. 
Emerson & Cuming, Inc., Canton, Mass. 
Epoxy Technology, Watertown, Mass. 
Epoxytite CorP .. Anaheim. Calif. 
General Elec .. Insulating Mati's .• 

Schenectedy, N.Y. 
General Elec. Co .• Waterford, N.Y. 
Glastic Corp., Cleveland. Ohio 
Hardman Inc .• Belleville, N.J. 
Hightemp Resins, Inc .• Stamford, Conn. 
Hysol Dlv., Olean. N.Y. 
MacDonald & Co., Glendale, Calif. 
Miller-Stephenson Chern. Co .• Inc .• 

Danbury, Conn. 
National Beryilia Corp., Haskell, N.J. 
Packaged Resins Dlv., Watertown, Mass. 
Pennsylvania Ind'l. Chem. Corp .• Clairton, 

Pa. 
Ram Chams., Gardena. Calif. 
Rostone Corp .. Lafayette. Ind. 
Seat-Peel, Inc., Troy, Mich. 
Semicon Assoc., Inc .. Lexington. Ky. 
Starling, Sewickley. Pa. 
SWS Silicones DiY., Adrian. Mich. 
Teledyne Penn-Union Eloo., Edinboro, Pa. 
ThiOkoi Chamical Div .. Trenton. N.J. 
3M Co .• St. Paul, Minn. 
Tr.Con, Inc., Medford, Mass. 
Triac Elctrn. Sya., Forest HillS, N. Y. 
Union Carbide, Chamicals & Plastics, New 

York, N.Y. 
UnirOyal, Inc., New York, N.Y. 
Western Coating Co., Royal Oak, Mich. 
Westinghouse Eloo .. W. Mifflin, Pa. 

Compreaaors, Data 
AnaloglC, Wakefield, Mass. 
HE$, Inc., Iteaca. IN. 

Computer Logic Circults-See 
Cards, Logic; Circuits, Hybrid; 
Circuits, Integrated; Modules, 
Logic 

Computer Memory Testers
See Testers, Computer 
Memory 

Computer Tape ReCorders
See Data Recorders, 
Computer 

Computer Type Indicators
See Ughts; Dials; Readouts 

Computers, Analog 
Control Teehnology Co., L..I.C., N.Y. 

Vol :zetI87 
AMF EIectiCaI Prods .. Alexandria, Va. 
Austin ElCtrns., Roselle, N.J. 
Aviation Elec., Ltd., Montreal 379, 

Que., can. 
8aganoff Assocs., Inc., 51. Louis, Mo. 
BaIley Meter Co., Wickliffe, Ohio 
aowm. 1nIItr. Corp .. Ft. Wayne, lnet. 

Bristol Dlv, Waterbury, Conn 
C .. A Products, Inc., WoocIeIcIe, N. Y. 
Datron Systems, Chatsworth, Cal. 
Foxboro Co., Foxboro, Mass. 
Gap Inslr. Corp., Hauppauge, N.Y. 
General Computers, Inc .. Los Angeles. 

Calif. 
Gener.1 MagnetICs, B10omfIeId, N.J. 
Heath Co., Benton Harbor, Mich. 
Honeywell, Ft. Washington, Pa. 
H,brId S, .. Corp., Burlington, M .... 
iLC Dat8 Device Corp., HlcksvlHe, N.Y. 
Lear Siegler, Grand Rapids. Mich. 
Leeds & Northrup Corp., No. Wales, Pa. 
RCA Missile & Surface Radar Div., 

Moorestown, N.J, 
Reliance Elec. Co., Cleveland, Ohio 
Scientific Measurements, Wilmette, III. 
Singer Co., Uttle Falls, N.J. 
Superior Mfg. & Instrument Corp., Long 

Island Cily, N.Y. 
Systron Donner Computer Systems Div .• 

Concord. Cal. 
Taylor Instr. Process Control Dlv., 

Rochester, N.Y. 
Telectro Sys. Corp., Corona, N.Y. 
Toledo Scale, Toledo, Ohio 

Computers, Desk Top (Digital) 
Beckman Instrs., (AISSD), Fullerton, Cal. 
Burrougha Corp .. PaHd-. Cal 
Computer Automation, Inc., Irvine, Cal. 
Digital Equip. Corp .. Maynard, Mass. 
Eldorado Elootrodata, Concord, Cal. 
Microdata Corp., Irvine, Cal. 
Monroe, Calculator Co., Orange, N.J. 
NES, Inc., Itasca, IU. 
Texas Instruments, Dallas, Tex. 
Toledo Scale. Toledo, Ohio 
Varian Assocs., Palo Alto, Cal. 
Varian Data Machines, Irvine, Cal. 
Wang Labs., Inc., Tewksbury, Mass. 

Computers, Digital (General 
Purpose) 

Bailey Meter Co., Wickliffe, OhiO 
Bendix Aerospace-Elctms., Teterboro, N.J. 
Burrough. Corp., PIlll8Clens, Cal. 
Cincinnati Milaeron, Lebanon. OhiO 
Computer Automation, Inc., Irvine, Cal. 
Data General Corp. (E), Southboro, Ma. 
Digital Equip. Corp., Maynard, Mass. 
Eldorado Electrodata, Concord. Cal. 
GRI Computer Corporation, Newton, 

Mass. 
Honeywell Information Systems, Waltham, 

Mass. 
Hughes Aircraft Co, Ground Sys. Grp., 

Fullerton, Cal. 
Hughes Aircraft Co., Ground Systems 

Grp., Fullerton, Cal. 
Interdata, Oceanport, N.J. 
Lear Siegler. Grand Rapids, Mich. 
Lockheed Elctrns. Co., Watchung, N.J. 
Lockheed Elctms. Co., Los Angeles, Cal. 
Microdata Corp .. Irvine, Cal. 
NES, Inc., It8aca, 10. 
Nuclear Data, Palatine,lII. 
R.CA Electromagnetic & Aviation Sys. 

Div .• Van Nuys. Cal. 
Republic Advanced System Technology 

Group, Chatsworth, Calif. 
Singer Co., Little Falls, N.J. 
Texas Instruments, Inc., Houston, Tex. 
Toledo Scale, Toledo, OhiO 
Varian Assocs., Palo Alto, Cal. 
Varian Data Machines, Irvine, Cal. 
Victor Comptometer Corp., Chicago, III. 
Wang Labs., Inc., Tewksbury, Mass. 
Xerox Data Sys., EI Segundo. Cal 

Computers, Digital (Special 
Purpose) 

NES, Inc., Itasca, NL ......... _._ Vo11eat12 
Austin Bctrns., Roselle, N.J. 
Bailey Meter Co., Wickliffe, Ohio 
Backman Instrs., (AlSSD), Fullerton, Cal. 
Bendix Aerospace-Elctrns .• Teterboro. N.J. 
Baukers Labs., Inc., Hauppauge, N.Y. 
BowlMlr Inatr. Corp., Ft. Wayne, Ind. 
Bunker-Ramo Corp., Westlake Village, Cal 
Collins Radio Co .. Cedar Rapids,lowa 
Computer Automation, Inc., Irvine, Cal. 
Control Equip. Corp., Lowell, Mass. 
Counteracan Syetems, sutton, Neb. 
Date TecIlncIogy Inc., WatartoWrl, Mass. 
Detaecan, Inc .. ClIfton, N.J. 
Datum, Inc., AIIIIheIm; CalIf. 

Davidson Elctrn. Dev. Co., Erie, Pa. 
Delco Elctma. Dlv., Kokomo, Ind. 
Design Automation, Inc., Lexington, Mass. 
Design Elements. Columbus, Ohio 
Dil An Controls, .Inc., Boston, Mass. 
DIgiac Corp., Plainview, N.Y. 
Dynapar Corp., Gurnee, III. 
Dytro Corp., Hicksville, N.Y. 
Eldorado Electrodata, Concord, Cal. 
Fairchild Space & Defense Sys., Syosset, 

N.Y. 
Foxboro Co., Foxboro, Mass. 
General Instr. Corp., Defense & Engrg. 

Prods. Grp., Elctrn. Sys. Div .• Hicksville, 
N.Y. 

GTE Sylvania Inc., Elctrn. Sys. Gp., 
Waltham. Mass. 

Honeywell, Minneapolis, Minn. 
Honeywell Information Systems, Waltham, 

Mass. 
Honeywell, Ft. Washington. Pa. 
Hughes Aircraft Co, Ground Sys, Grp., 

Fullerton. Cal. 
Instrumentation Tech. Corp., Northbridge, 

Cal. 
Interdata, Oceanport, N.J. 
Keuffel & Esser Co .• Morristown, N.J. 
Lear Siegler. Inc., Santa Monica, Calif. 
Lear Siegler, Anaheim, Cal. 
Lear Siegler, Grand Rapids, Mich. 
Leeds & Northrup Corp .• No. Wales, Pa. 
Lundy Elctrns. & Sys., Inc., Glen Head. 

N.Y. 
Major Data Corp .• Costa Mesa. Cal. 
Microdata Corp., Irvine, Cal. 
NlcoIat Instr. Corp., Madison, Wise. 
Nuclear Data, Palatine. III. 
Perkin-Eimer Corp., Instr. DIv .• Norwalk, 

Conn. 
Raytheon Data Systems Co., Norwood, 

Mass. 
R.CA Electromagnetic & Aviation Sys, 

Div., Van Nuys, Cal. 
RCA Gov!. & Comm. Sys .• Moorestown, 

N.J. 
RCA Missile & Surface Radar DIv., 

Moorestown, N.J. 
Republic Advanced System Technology 

Group, ChatSWorth. Cald. 
Scienlific Measurements, Wilmette. ill. 
Signal AnalysiS Oper .• Hauppauge, N.Y. 
Singer" Co., Little Falls, N.J. 
Singer Co., Glendale, Cal. 
Spatial Data Systems, Inc., Goleta. Cal. 
SSR Instrs. Co., Santa Monica, Cal. 
Taylor Instr. Process Control Div., 

Rochester, N.Y. 
Tech Serv., Inc .• Fogelsville, Pa. 
Texas Instruments, Inc., Houston, Tex. 
Theta Instr. Corp., Fairfield, N.J. 
Toledo Scale, Toledo, Ohio 
Varian Assocs., Palo Alto, Cal. 
Varian Data Machines. Irvine, Cal. 
Yeeder-Root, Hartford, Conn. 
Victor Comptometer Corp., Chicago, III. 
Wang Labs., Inc .• Tewksbury, Mass. 
Westinghouse Eloo. Corp., Defense & 

Public Sys, Pittsburgh, Pa. 
Wyle Computer Prods., Inc., EI Segundo, 

Calif. 

Computers, Hybrid, 
Analog·Digital 

Austin Elctrns., Roselle, N.J. 
Bailey Meter Co., Wickliffe, Ohio 
B_mar lnatr. Corp~ Ft. Wayne, Ind. 
Davidson Elctrn. Dev. Co., Erie, Pa. 
Design Automation, Inc., Lexington, Mass. 
Dytro Corp~ Hicksville, N.Y. 
General Computers, Inc., Los Angeles. 

Calif. 
Hughes AIreraft Co, Ground Sys. Grp., 

Fullerton, Cal. 
Hybrid $ya. Corp., Burlington, Mass. 
Lear Siegler, Grand Rapids, Mich. 
NES, Inc., It8ee .. ilL 
R.CA Electromagnetic & Aviation Sys. 

Div., Van Nuys, Cal. 
Singer Co., Uttle Falls, N.J. 
Systron Donner Computer Systems DIv., 

Concord, Cal. 
Toledo Scale, Toledo, Ohio 
Xerox-Data Sys., Ei Segundo, Cal 

Computing Equipment, 
. Perlpheral-See Converters; 

Counters; Printers; etc. 

Connector Adapters 
Condensera-See CapaCitors 

Conditioners, Power Line
See Regulators & Stablizers, 
Voltage 

Conductive Fabrics, Films" 
Tapea-See Fabrics, 
Conductive 

Conductive Plastic Materials 
Acme Chemical & Insulation Co .• New 

Haven. Conn. 
Chomerics, Inc., Woburn, Mass. 
Electro Mats. Corp. Amer., Mamaroneck. 

N.Y. 
Epoxy Technology, Watertown, Mass. 
Merlx Chem. Co., Chicago. III. 
Triac Elctrn. Sy •• , Forest HillS, N. Y. 
Zippertublng Co., Los Angeles, CaIW. 

Conduit, Electrical 
Anaconda American Brass Co., 

Waterbury, Conn. 
Co-Operative Inds., Inc., Chester, N.J. 
Ideal Industries, Inc., Sycamore, III. 
R,ynolds Metals Co., Richmond, Va. 
Wlremold Co., W. Hartford, Conn. 
Zippertubing Co., Los Angeles, Calif. 

Connector Adapters 
Amphenol Connector Dlv., Broadview, 

1II ............................. Vol "560,619,620,624 
Amphenol RF Dlv., Danbury, Conn. 

YoI3efl3O,632,633,635,636,II4O,642-645 
Amphenol sales Dlv., Bunker Ramo 

Corp., Broadview, IN. 
Vol 3es&O,619,62O,624,630,632,633,635, 

636,1140,642-645 
Bendix, Franklin, Ind ................. Vol 31654 
GO Electronics, Rockford, III ... Vol 30679 
Glanalr, Inc., Glendale, Calif ... Yol ~70' 
OMNI Spectra, Farmington, Mich. 

VoI3e7OB 
Pomona Elctrns. Co~ Inc., Pomona, Cal. 

Vol 3-713-723,730 
Trompeter Elctrns., Chatsworth, CaL 

Vol 30fM&.851 
Waldom Elctms., Inc., Chicago, III. 

Vol 3"9611 
Welneehel Engrg. Co., Gaithersburg, 

Md ............................................... Vol 1-534 
Accurate Elctms. Corp., Elyria, Ohio 
Air-O-Tronics Prods., Morrisville. N.Y. 
Alford Mfg. Co., Winchester, Mass. 
Amerlcon Microwave Inds .• Inc., Waltham, 

Mass. 
Amp Inc., Harrisburg, Pa. 
Amphenollnd'l. Dlv., ChlC8g0, III. 
APM-Hexseal, Englewood, N.J. 
Ark-Les Switch Corp., Watertown, Mass. 
Barker Prods. Co .. Saugus, Mass. 
Beman Mfg., Inc., New Cumberland, Pa. 
Bendix Corp .. Sidney. N.Y. 
Bird Elctrn., Cleveland, Ohio 
Blonder-Tongue Labs., Inc., Old Bridge, 

N.J. 
Burndy Corp .• Norwalk, Conn. 
CALEX (California Elctrn. Mfg. Co.), 

Alamo, Calil. 
Chromalloy-Alcon Inc., Chicago, III 
Cinch Connectors. Oper Of TRW Elctm. 

Comps., Elk Grove Village, ilL 
Connector Corp., Chicago, III. 
Daburn Elctrna. & Cable Corp., Bronx, 

I 
N.Y. 

Elctm. Molding Corp~ Woonsocket, R.I. 
General Elec. Company, Providence, R.I. 
General Radio Co., Concord, Mass. 
GTE Sylvania Inc .. Warren, Pa. 
Henry Prods. Co., Inc., Inwood, N.Y. 
Hughea Aircraft Co., Connecting 

Devices, Newport Beach, Cal. 
HypertroniCS Corp., Watertown, Mass. 
ITT Cannon Electric, sant8 An .. CaL 
Jettron Prods., Hanover, N.J. 
Kistler Instr. Co., Redmond, Wash. 
Lemosa, Inc., Sal't Francisco, Cal. 
Malco, A Microdot Co., Inc., Chicago, III. 
Maury Microwave Corp., Cucamonga, 

Calif. 
Microlab/FXR, Uvingston, N.J. 
National Tel-Tronlcs, Meadville, Pa. 
Norelcom Inds., Inc., Farmingdale, N.Y. 
Phelps Dodge Comm., North Haven, 

I Conn. 

I ReynoldS Inds., Inc., Marina Del Rey, Cal. 
Rohde & Schwarz SiS., Passaic, N.J. 
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Conne~tor Adapters (cant' d) 
Rowe Inds., Div., Toledo, Ohlq 
Samarius, Inc., Derby, Conn. 
Sealeelro Corp., Mamaroneck, N.Y. 
Shlgoto Inda., Ltd., N_ .York, N,Y. 
Showli Musen Kogyo Co., Ltd., 

Shlnagawa-Ku Tokyo 141, Japan 
Smith, Herman. H., Inc., Bklyn., N.Y. 
Specialty Connector. Indpls .. Ind. 
StanfQrd Applied Engrg., Inc., Santa 

Ana, Cal. 
Superior Elec., Bristol, Conn. 
Swltcheraft, Inc., Chicago, III. 
Vector Erctrn. Co., Inc., Sylmar, Cal. 
Viking Inds., Inc., Chatsworth. Calif. 

Connector Boxes & Strips, 
Power Outlet 

Wlremolcl Co., W. Hartford, COnn. 
Vol :Je976,977 

Accurate Elctrns. Corp .• Elyria. Ohio 
Bud Radio, Willoughby, Ohio 
Ellnstruments, Derby, Conn. 
National Tel-Tronlcs, Meadville, Pa. 
Showa Muse" Kogyo Co., Ltd., 

Shlnagawil-Ku Tokyo 141, Japan 
Viking lnds., Inc., Chatsworth, Calif. 
Wadsworth Elee. Mfg. Co., Inc., Covington, 

Ky. 

Connectors .& Terminals, 
Push-On, Quick Disconnect 

Beman Mfg., Inc., New Cumberland, Pa. 
Vol 30649 

Berg Electronics, New Cumberland, Pa. 
Vol 30650,651 

Chromalloy-Alcon Inc., Chicago, III. 
Volae552 

Cinch Connectors, Oper of TRW Elctrn. 
Comps., Elk Grove Village, III. 

VoI3e866 
Connector Corp., Chicago, III. 

Vol 30656,657 
Dale Elctrns., Inc., Yankton, S.D. 

Vol 30662,663 
Dale Elctms. Canada, Ltd., 

Scarborough, On1., Can. Vol 30662,663 
Elctrn. Molding Corp., Woonsocket, R.I. 

Vol 30666 
ETC, Dlv. ITT, Cleveland, Ohio Vol 30664 
Panduit Corp., Tinley PII., III. 

Vol 3'11409; Vol 4-571* 
Rowe Inds., Div., Toledo, Ohio Vol 3-770 
Vaco Prods. Co., Chicago, III ... VoI3e853 
Vector Elctm. Co., Inc., Sylmar, Cal. 

Vol 3e956,957 
Waldom Elctrns., Inc., Chicago, III. 

VoI3e967-969; Vol 4e383* 
Abacus Elctrns. Corp., Dobbs Ferry, N.Y. 
Accurate Elctrns. Corp., Elyria, Ohio 
Americon Microwave Inds .• Inc., Waltham, 

Mass. 
Amp .Inc., Harrisburg, Pa. 
Amphenol Connector Dlv., Broadview, 

III. 
Amphenol Ind'i. Div., Chicago, III. 
Amphenol Sales Dlv., Bunker Ramo 

Corp., Broadview, III. 
Ark-Les Switch Corp .. Watertown, Mass. 
ASSOCiated Engrg. & Mfg. Corp., Upper 

Montclair, N. J. 
Avibank Mfg. Inc., Burbank, Calif. 
Bead Elctrns., Bridgeport, Conn. 
Blonder-Tongue Labs., Inc .. Old Bridge, 

N.J. 
Bumdy Corp., Norwalk, Conn. 
Cambridge Thermionic, Cambridge, Mass 
Ceramaseal. Inc., New Lebanon Center, 

N.Y. 
Concord Elctrns., New York, N.Y. 
Control Data, Westlake Village, Cal. 
D-Cemco, Inc., Burbank, Calif. 
Daburn ElctrnB • .,. Cable Corp., Bronx, 

N.Y. 
GC Electronics, Rockford, m. 
General Radio Co., Concord, Mass. 
Gao Space, Houston, Tex. 
Glenalr,lnc~ Glendale, Calif. 
GTE Sylvania Inc., Warren, Pa. 
Gulton IndB., Newport Bch., Cal. 
Henry Prods. Co., Inc., Inwood, N.Y. 
Hoffman Industrial Prods., Farmingdale, 

N.Y. 
Hollingsworth Solderless Terminal, 

Phoenixville, Pa. 
Hypertronics Corp., Watertown. Mass. 
Ico/RaHy, Palo AHo, Cal. 
IFE. Div.; E. Providence, R. I. 

ITT Cannon Electric, Santa Ana, Cal. 
Keystone Elctrns. Corp., New York, N.Y. 
Kulka Elee. Corp., Mt: Vernon, N.Y. 
Lear Siegler, Inc., Santa Monica, Calif. 
Lemosa, Inc., San Francisco, Cal. 
Magnum Elec. Corp., Erie, Mich. 
Malco, A Microdot Co., Inc., Chicago, III. 
Molex Inc., Lisle, III. 
National Tel-Tronlcs, Meadville, Pa. 
North Electric Co .. Galion, Ohio 
Program Data Co., Carson, Cal. 
Robinson-Nugent, New Albany, Ind. 
Shigoto Inds., Ltd., New York, N.Y. 
Showa Musen Kogyo Co., Ltd., 

Shlnagawa-Ku Tokyo 141, Japan 
Sjoberg. C. & Son, Inc., Cranston, R.1. 
Smith, Herman H., Inc., Bklyn., N.Y. 
Specialty Connector, Indpls., Ind. 
Teledyne Penn-Union Elee., Edinboro. Pa. 
Thomas & Betts Co .. Elizabeth, N.J. 
3M Co. Electro Prods. DIv., St. PaUl, 

Minn. 
3M Co., SI. Paul. Minn. 
Trompeter Elctrns., Chatsworth, Cal 
Underwriters Safety Device Co., Chicago, 

III. 
Useco Div., Van Nuys, Cal. 
Vernltron Elec. Comps., laconia, N.H. 
Viking Inds., Inc .. Chatsworth, Calif. 
Winchester Elctrns., 'Oakville, Conn. 
Zierick Mfg. Corp., MI. Kisco, N.Y. 

Connectors, Antenna-See 
Connectors, R-F, Coaxial 

Connectors, Audio 
Amphenol Connector Div., Broadview, 

III .......................... ~ ........ Vol 3'1560,561,564 
Amphenol Sales Dlv., Bunker Ramo 

Corp., Broadview, III. Vol 3'1560,561,564 
Chromalloy,Alcon Inc., Chicago, III. 

Vol 30 552 
Cinch Connectors, Oper of TRW Elctrn. 

Comps., Elk Groye Village, III. 
VoI3e&66 

GC Electronics, Rockford, III ... Vol 30679 
ITT Cannon ElectriC; Santa Ana, Cal. 

Vol 30689,693,694 
Smith, Herman H., Inc., Blllyn., N.Y. 

VoI3e&33 
Waldom Elctrns., Inc., Chicago, III. 

VOl 4-383* 
Allied Elctrns., Chicago, III. 
Amphenollnd'i. Div., Chicago, III. 
Barker Prods. Co., Saugus, Mass. 
Dabum Elctrns. & Cable Corp., Bronx, 

N.Y. 
Elco, Willow Grove, Pa. 
Keystone Elctrns. Corp., New York, N.Y. 
National Tel-Tronics, Meadville, Pa. 
Priority Services, Burbank, Cal. 
Robins Ind's. Corp., Consumer PrOducts 

Div., Commack, N.Y. 
Saxton Prods., Congers, N.Y. 
Sennheiser Elctrn. Corp .. New York. NY 
Shigoto Inds., Ltd., New York, N.Y. 
Vernitron Elec. Comps., Laconia, N.H. 

Connectors, Battery 
Chromalloy-Alcon Inc., Chicago, III. 

Vol 3'1552 
Connector Corp., Chicago, III. 

Vol 30656,657 
ITT Cannon ElectriC, Santa Ana, Cal. 

Vol 30689,693,694 
Accurate Elctrns. Corp., Elyria, Ohio 
Beman Mfg;, Inc., New Cumberland, Pa. 
Birnbach Co., Inc., Freeport, N.Y. 
Cinch Connectors, Oper of TRW Elctrn. 

Comps., Elk Groye Village, III. 
GC Electronics, Rockford, III. 
Keystone Elctrns. Corp., New York. N.Y. 
Shigoto Inds., Ltd., New York, N.Y. 
Sjoberg, C. & Son, Inc., Cranston. R.I. 
Smith, Herman H., Inc., Bklyn., N.Y. 
Teledyne Penn-Union Elec., Edinboro. Pa. 
Waldom Elctrns., Inc., .Chlcago, III. 
Zierick Mfg. Corp., Mt. Kisco. N.Y, 

Connectors, Chassis, Rack & 
Panel 

Airborn, Inc., Dallas, Tex ... Vol 3'1554,555 
Amphenol Cadre Div., Endicott, N.Y. 

Vol 30646,1090 
Amphenol Connector Div., Broadview, 

III ..... Vol 3'1564,565,570,571,574-579,595, 
621-625 

Amphenol Ind'i. Dlv., Chicago, III. 
Vo13- 568,569 

PRODUCT INDEX & DIRECTORY 
Amphenol Sales Diy., Bunker Ramo 

Corp., Broadview, III. 
Vol 3es64,565,568-570,571 ,574-579,595, 

621-625,646 
Chromalloy-Alcon Inc., Chicago, HI. 

Vol 3'1552 
Cinch Connectors, Oper of TRW Eletr". 

Comps., Elk Grove Village, III. 
Vol 3'1854-865,881-885,897-908 

Continental Connector, WoodSide, N.Y. 
Vol 30659 

Gullon hids., Newport Bch., Cal. 
VoI3e&82,683 

Hughes Aircraft Co., COnnecting 
Devices, Newport Beach, Cal. 

Vol 30687 
ITT Cannon Electric, Santa Ana, Cal. 

Vol 30689,690,694 
Posltronlc Inds., Springfield, Mo. 

Vol 3'1766 
Rowe Inds., DiY., Toledo, Ohio Vol 3'1770 
Showa Musen Kogyo Co., Ltd., 

Shlnagawa-Ku Tokyo 141, Japan 
Vol 3-787 

Specialties Mfg. Co., Inc., St. Clair 
Shores, Mich ........................... Vol 4-557* 

Vernltron Elec. Comps., Laconia, N.H. 
Vol3eg60 

Waldom Elctrns., Inc., Chicago, III. 
Vol3e970 

Winchester Elctrns., Oakville, Conn. 
Vo13eg73-975 

Amp Inc., Harrisburg, Pa. 
Bendix Corp .• Sidney, N.Y. 
Burndy Corp., Norwalk, Conn. 
Collins Radio Co., Cedar Rapids. Iowa 
Concord Elctrns., New York, N.Y. 
Control Data, Westlake Village, Cal. 
Dale Eletrns., Inc., Yankton, S.D. 
Eico. Willow Grove, Pa. 
Elctrn. Molding Corp., Woonsocket, R.I. 
ETC, Div. ITT, Cleveland, Ohio 
GC Electronics, Rockford, III. 
GTE Sylvania Inc., Warren, Pa. 
Hermetic Seal Corp., Rosemead. Cal. 
Hypertronics Corp .• Watertown. Mass. 
Johnson E. F. Co., Waseca, Minn. 
Lemosa, Inc .• San Francisco •. Cal. 
Magnum Elec. Corp .• Erie, Mich. 
Malco, A Microdot Co .. Inc .. Chicago, III. 
Methode Elctrns .• Inc., Chicago. III. 
Molex Inc .. Lisle, III. 
Mupac Corp., Brockton. Mass. 
National Tel-Tronics, Meadville, Pa. 
North Electric Co., Gallon, Ohio 
Sennheiser Elctrn. Corp., New York. NY 
Stanford Applied Engrg., Inc., Santa 

Ana, Cal. 

Connector, Circular, MSI AN 
Amphenol Connector Div., Broadyiew, 

III........................... Vol 30 566,567,595-620 
Amphenol Sales Dlv., Bunker Ramo 

Corp., Broadview, III. 
Vol ae566,567,595-603,605-620 

Cinch Connectors, Oper of TRW Elctrn. 
Comps., Elk Groye Village, III. 

Vol3e912 
Gulton Inds., Newport Bch., Cal. 

Vol 30682,683 
Hughes Aircraft Co., Connecting 

Deyices, Newport Beach, Cal. 
Vol 30687 

ITT Cannon. ElectriC, Santa Ana, Cal. 
Vol 30689,691,694 

Rowe Inds .. Dlv., Toledo, Ohio Vol 3'1770 
Winchester Elctrns., OakYille, Conn. 

Vo13eg73-975 
Amphenol Sams Div., Chatsworth. Cal. 
Bendix Corp .• Sidney. N.Y. 
Hermetic Seal Corp., Rosemead. Cal. 
Specialty Connector, Indpls., Ind. 
Stanford Applied Engrg., Inc., Santa 

Ana, Cal. 
Waldom Elctrns., Inc., Chicago, III. 

-Connectors, Edgeboard -
See Connectors, Printed 
Circuit 

Connectors, Filtered 
Amphenol Canada Ltd., Scarborough, 

(Ont.), Can ......................... , ........ Vol 30646 
Amphenol Sales Div., Bunker Ramo 

Corp., Broadview, ilL ............. , Vol 30646 

Hughes Aircraft Co., Connecting 
Devices, Newport Beach, Cal; 

Vol 30687 
ITT Cannon Electric, Santa Ana, Cal. 

. Vol 30689,693,694 
Americon Microwavelnds., Inc., Waltham. 

Mass .. 
Amp Inc., Harrisburg, Pa. 
Bendix Corp., Sidney, N.Y. 
Specialty Connector, Indpls.; Ind. 

Connectors, Flat Cable 
Elctrn. Molding Corp., Woonsocket, R.I, 

Vol 30666 
ITT CannOn ElectriC, Santa Ana, Cal 

Vol 30689,693,694 
3M Co. Electro Prods. Div., St. Paul, 

Mlnn ..................... Vol 30646-849,85101153 
Airborn, Inc., Dallas, Tex. 
Amp Inc., Harrisburg. Pa. 
Ansley Elctrns. Corp., Doylestown, Pa. 
Augat Inc .• Attleboro, Mass. 
Bendix Corp., Sidney. N.Y. 
Berg ElectroniCS, New Cumberland, Pa. 
Burndy Corp .. Norwalk. Conn. 
Cinch Connectors, Oper of TRW Elctrn. 

Comps., Elk Grove Village, III. 
Continental Connector, WoodSide, N.Y. 
Control Data, Westlake Village. Cal. 
Dale Elctrns., Inc., Yankton, S.D. 
Flex-Link Products, Inc .• San Fernando, 

Cal. 
Hughes Aircraft Co., Connecting 

Devices, Newport Beach, Cal 
Hypertronics Corp .• Watertown, Mass. 
IFE Div., E. Providence. R. I. 
Malco, A Microdot Co., Inc., Chicago. III. 
Masterite Corp., Torrance, Cal. 
Methode Elctrns., Inc .• Chicago, III. 
Mupac Corp., Brockton, Mass. 
North Electric Co., Galion, Ohio 
Program Data Co., Carson. Cal. 
Rowe Inds., Div., Toledo, Ohio 
Spectra-Strip Corp .. Garden Grove. Cal. 
Stanford Applied Engrg., Inc., Santa 

Ana, Cal. 
Teledyne KinetiCS. Solana Beach, Cal. 
3M Co., SI. Paul, Minn. 
Vernitron Elec. Comps., Laconia, N.H.' 
Viking Inds., Inc., Chatsworth, Calif. 
Waldom Elctrns., Inc., Chicago, III. 

Connectors, Heavy Duty, 
Power 

AMP Capitron Dly.lAMP Incorporated, 
Elizabethtown, Pa. .. ........ VOl 3-556,557 

Continental Connector, WoodSide, N.Y. 
Vol 30659 

Positronlc Inds., Springfield, Mo. 
Vo13-766 

Rowe Inds., Diy., Toledo, Ohio Vo13-nO 
3M Co. Electro Prods. Dlv., St. Paul, 

Minn ..................................... Vol 3e846-853 
Vemitron Elec. Comps., laconia, N.H. 

Vol3e960 
Amphenol Connector Div., Broadview, 

III. 
Amphenol Ind'i. DiY., Chicago, III. 
Amphenol Sales Dlv., Bunker Ramo 

Corp., Broadview, III. 
APM·Hexseal, Englewood. N.J. 
Associated Engrg. & Mfg. Corp .• Upper 

Montclair. N. J. 
Bendix Corp .• Sidney, N.Y. 
Burndy Corp., Norwalk, Conn. 
Elco. Willow Grove, Pa. 
General Elec. Company, Providence. R.I. 
Gulton Inda., Newport Bch., Cal. 
Hypertronics Corp., Watertown, Mass. 
ITT Cannon ElectriC, Santa Ana, Cal. 
Lynn Elctrns. Corp .. Feasterville, Pa. 
Square D Co., Park Ridge, III. 
Teledyne PElnn·Union Elec .• Edinboro. Pa. 
Viking Inds., Inc .. Chatsworth, Calif. 

Connectors; HermetiC, 
PressLirized & Waterproof 

Amphenol Connector Dlv., Broadview, 
III ............................................ Vol 30620,625 

Amphenol Sales Dlv., Bunker Ramo 
Corp., Broadview, III ....... Vol 30620,625 

Bendix, Franklin, Ind ..... ; ........... Vol 30654 
Dale Elctrns., Inc., Yankton, S.D. 

Vol 30663 
Dale~ Elctrns. Canada, Ltd., 

Scarborough, Ont., Can ......... Vol 30663 
Glenalr, Inc., Glendale, Calif ... Vol 4-370* 
Gulton Inds., Newport Bch., Cal. 

Vo13- 682,683 

48 Mfrs. in Bold face with. page numbers describe this product in the White pages. 



PRODUCT INDEX & DIRECTORY 

m Cannon Electric, Santa Ana, Cal. 
Vol 30689,693,694 

Rowe Inds., Dlv., Toledo, Ohio 
Vol3-nO,nl 

Alberox Corp .• New Bedford, Mass. 
AlliedElctrns., Chicago, III. 
Americon Microwave Inds., Inc., Waltham, 

Mass. 
AMP Capltron Dlv.! AMP Incorporated, 

Elizabethtown, Pa. 
Amphenol Cadre Dlv., Endicott, N,Y. 
Amphenol Sams Div., Chatsworth, Cal. 
Bendix Corp., Sidney, N.Y. 
Cinch Connectors, Oper of TRW Elctrn. 

Comps., Elk Grove Village, III. 
Co·Operative Inds., Inc., Chester, N.J. 
Continental Connector, Woodside, N.Y. 
Elco, Willow Grove, Pa. 
Electrical Inds., Murray Hill, N.J. 
Elctm. Seals, Van Nuys, Cal. 
General Lab. Assocs., Norwich, N.Y. 
Hermetic Seal Corp., Rosemead, Cal. 
Hughes Aircraft Co., Connecting 

Devices, Newport Beach, Cal. 
Hypertionics Corp., Watertown, Mass. 
Lemosa, Inc., San Francisco, Cal. 
Malco, A Microdot Co., Inc., Chicago, 111. 
Phelps Dodge Comm., North Haven, 

Conn. 
Solitron/Microwave, Port Salerno, Fla. 
Specialty Connector, Indpls., Ind. 
Stanford Applied Engrg., Inc:., Santa 

Ana, Cal. 
Viking Inds., Inc., Chatsworth, Calif. 

Connectors, High-Yoltage 
(1,000 Yolts & Over) 

AMP Capllron Dlv.! AMP Incorporated, 
Elizabethtown, Pa. .. •••••••• Vol "556,557 

Bendix, Franklin, Ind ••••••••.••...••. Vol 3e654 
Cinch Connectors, Oper of TRW Elctm. 

Comps., Elk Grove Village, III. 
Vol 3e854,B60-865 

Dale Elctrns., Inc., Yankton, S.D. 
Vol 30682,663 

Dale Elctrns. Canada, Ltd., 
Scarborough, Ont., Can. Vol3e662,663 

Gulton Inds., Newport Bch., Cal. 
Vol 3-&83 

Rowe Inds., Dlv., Toledo, Ohio Vo13-nO 
Amp Inc., Harrisburg, Pa. 
Amphenol Connector Dlv., .Broadvlew, 

III. 
Amphenol Ind'i. Dlv., Chicago, III. 
Amphenol Sales Dlv., Bunker Ramo 

Corp., Broadview, III. 
Amphenol Sams Div., Chatsworth. Cal. 
Beckman Instrs .• Cedar Grove, N.J. 
Bendix Corp., Sidney, N.Y. 
Burndy Corp., Norwalk, Conn. 
Ceramaseal, Inc., New Lebanon Center, 

N.Y. 
Constant Voltage Co., Chicago, 111. 
CPs. Sunnyvale, Calif. 
Del Electronics Corp., Mt. Vernon, N.Y. 
Dielectric SCiences, Burlington, Mass 
Elco, Willow Grove, Pa. 
General Lab. Assocs., Norwich. N.Y. 
Hermetic Seal Corp., Rosemead, Cal. 
Hypertronics Corp., Watertown. Mass. 
ITT Cannon Electric, Santa Ana, Cal. 
Lemosa, Inc., San Francisco. Cal. 
Malco, A Microdot Co .• Inc., Chicago, 111. 
Molex Inc., Lisle, 111. 
Pomona Elctrns. Co., Inc., Pomona, Cal. 
Reynolds Inds., Inc., Marina Del Rey, Cal. 
Solitron/Microwave, Port Salerno, Fla. 
Specialty Connector, Indpls., Ind. 
Square 0 Co., Park Ridge, III. 
Stanford Applied Engrg., Inc., Santa 

Ana, Cal. 
Times Wire & Cable, Wallingford, Conn. 
Trompeter Elctrns., Chatsworth, Cal. 

Connectors, Integrated 
Cii'cult-See Sockets, 
Integrated Circuit 

Connectors, Miniature, 
Subminiature & 
Microminiature 

Airborn, Inc., Dallas, Tex ........... Vol ,.555 
Amphenol Connector Dlv., Broadview, 

III ..... Vol "560,561,564,565,570,575,579, 
595-610,622,623 

AmphenOl Ind'i. Dlv., Chicago, III. 
VOI"569 

Amphenol RF Dlv., Danbury, Conn. 
Vol3e637.e40,642,643 

Amphenol Sales Dlv., Bunker Ramo 
Corp., Broadview, ilL 
Vol "560,561,564,565,569,570,575,579, 

Bendix,' Franklin, Ind ................. Vol 3e654 
Berg ElectroniCS, New Cumberland, Pa. 

Vol 3-&52 
Chromalloy·Alcon Inc., Chicago, III. 

Vol 3-552 
Cinch Connectors, Oper of TRW Elctrn. 

Comps., Elk Grove Village, III. 
VoI3e&54,866,89NI08,912 

Continental Connector, Woodside, N.Y. 
Vol 3-&59 

Dale Elctrns~ Inc., Yankton, S.D. 
Vol3e662,663 

Dale Elctrns. Canada, Ltd., 
Scarborough, Ont., Can. Vol30682,663 

Gullon Inds., Newport Bch., Cal. 
VoI3e&82,683 

Hughes Aircraft Co., Connecllng 
Devices, Newport Beach, Cal. 

Vol 30687 
ITT Cannon Electric, Santa Ana, Cal. 

Vol3e689,692,694 
OMNI Spectra, Farmington, Mich. 

Vol 3-709 
Posltronlc Inds., Springfield, Mo. 

Vol,.766 
Rowe Inds., Dlv., Toledo, Ohio VoI3-nO 
Sealectro Corp., Mamaroneck, N.Y. 

Vol 3e781·785 
3M Co. Electro Prods. Div., SI. PaUl, 

Minn ..................................... Vol3e846-853 
Trompeter Elctms., Chatsworth, Cal. 

Vol 3-946-951 
Waldom Elclrns., Inc., Chicago, III. 

Vol 3e970; VoI4e383' 
Winchester Elctrns., Oakville, Conn. 

Vol3e973-975 

Americon Microwave Inds., Inc .• Waltham, 
Mass. 

Amp Inc., Harrisburg, Pa. 
Associated Engrg. & Mfg. Corp., Upper 

Montclair, N. J. 
Bead Elctrns., Bridgeport, Conn. 
Bendix Corp., Sidney, N.Y. 
Berk Tek, Inc., Reading, Pa. 
Burndy Corp., Norwalk, Conn. 
Concord Elctrns., New York, N.Y. 
Control Data, Westlake Village, Cal. 
Daburn Elctrns. & Cable Corp., Bronx, 

N.Y. 
E·Z Hook, Test Prods., Arcadia, Cal. 
Eaton Corp., Engired. Fasteners Div., 

Cleveland, Ohio 
Elco, Willow Grove, Pa. 
Elctrn. Molding Corp., Woonsocket, R.I. 
Flex-Link Products, Inc., San Fernando, 

Cal. 
GC Electronics, Rockford, III. 
GTE Sylvania Inc., Warren, Pa. 
Hathaway Industries Inc:., Tulsa, Okla. 
Hermetic Seal Corp., Rosemead, Cal. 
Hypertronics Corp., Watertown, Mass. 
IFE Div., E. Providence, R. I. 
Johnson E. F. Co., Waseca, Minn. 
Lemosa, Inc., San Francisco, Cal. 
LVC Inds. Inc., Flushing, N.Y. 
Malco, A Microdot Co., Inc., Chicago, 111. 
Masterite Corp., Torrance, Cal. 
Methode Elctrns., Inc .. Chicago, III. 
Molex Inc., Lisle, III. 
National Tel·Tronics, Meadville, Pa. 
Phelps Dodge Comm., North Haven, 

Conn. 
Program Data Co., Carson, Cal. 
Projects Unlimited, Inc., Dayton, Ohio 
Samarius, Inc., Derby, Conn. 
Shigoto Inds., Ltd., New York, N.Y. 
Solitron/Microwave, Port Salerno, Fla. 
Specialty Connector, Indpls., Ind. 
Spectra-Strip Corp., Garden Grove, Cal. 
Stanford Applied Engrg., Inc., Santa 

Ana, Cal. 
Texas Instruments, Attleboro, Mass. 
Vector Elctrn. Co., Inc., Sylmar, Cal. 
Viking Inds .. Inc., Chatsworth, Calif. 

Connectors, RF, Coaxial & Triaxial 
Connectors, Missile 

(Umbilicals, Interstage, Post 
Boost) 

Bendix, Franklin, Ind ................. Vol 3e654 
Gulton Inds., Newport Bch., Cal. 

Vo13e&82 
ITT Cannon ElectriC, Santa Ana, Cal. 

VoI3e&89,693,694 
Rowe Inds., Dlv., Toledo, Ohio Vol ,.no 
Airborn, Inc., Dallas, Tax. 
Amphenol Cadre Dlv., EndiCOtt, N.Y. 
Amphenol Connector Dlv., Broadview, 

III. 
Amphenol Sales Dlv., Bunker Ramo 

Corp., Broadview, III. 
Amphenol Sams Div., Chatsworth, Cal. 
Bendix Corp., Sidney, N.Y. 
Cinch Connectors, Oper of TRW Elctm. 

Comps., Elk Grove Village, III. 
Dale Elctrn •• , Inc., Yankton, S.D. 
Hughes Aircraft Co., Connecllng 

Devices, Newport Beach, Cal. 
Malco, A Microddt Co., Inc., Chicago, 111. 
Program Data Co., Carson, Cal. 
ProJects Unlimited, Inc., Dayton, Ohio 
Reynolds Inds., Inc., Marina Del Rey, Cal. 
Teledyne Kinetics, Solana Beach, Cal. 
Viking Inds., Inc., Chatsworth, Calif. 

Connectors, Plug-In, Program 
Board 

Chromalloy·Alcon Inc:., Chicago, III. 
Vol 3-552 

Interswltch, Burllnga"e, Cal. Vol ~10n 
ITT Cannon Electric, Santa Ana, Cal. 

Vol 3-&89,693,694 
Mac Panel Co., High Pt., N.C ... Vol ,.701 
3M Co. Electro Prods. Div., 51. Paul, 

Minn ..................................... Vol 3-848-850 
Vector Elctrn. Co., Inc., Sylmar, Cal. 

Vol 3e954,956,957 
Accurate Elctrns. Corp., Elyria, Ohio 
Airborn, Inc., Dallas, Tex. 
Allied Systems Corp., Greensboro, N.C. 
Amp Inc., Harrisburg, Pa. 
Ark·Les Switch Corp., Watertown, Mass. 
Associated Engrg. & Mfg. Corp., Upper 

Montclair, N. J. 
Augat Inc., Attleboro, Mass. 
Bendix Corp., Sidney, N.Y. 
Berg Electronics, New Cumberland, Pa. 
Burndy Corp., Norwalk, Conn. 
Cambridge ThermioniC, Cambridge, Mass 
Cinch Connectors, Oper of TRW Elctrn. 

Comps., Elk Grove Village, III. 
Collins Radio Co., Cedar Rapids, Iowa 
Control Data, Westlake Village, Cal. 
Elctrn. Molding Corp., Woonsocket, R.I. 
Flex·Link Products, InC., San Fernando, 

Cal. 
GTE Sylvania Inc., Warren, Pa. 
Hypertronics Corp., Watertown, Mass. 
Info-Lite Corp., Corona, N.Y. 
Lemosa, Inc .• San FranCiSCO, Cal. 
LVe Inds.lnc., Flushing, N.Y. 
Molex Inc., Lisle, 111. 
National Tel-Tronics, Meadville, Pa. 
Program Data Co .. Carson, Cal. 
Reynolds Inds .. Inc., Marina Del Rey, Cal. 
Sennheiser Elctrn. Corp., New York, NY 
Superior Mfg. & Instrument Corp., Long 

Island City, N.Y. 
Virginia Panel Corp., Waynesboro, Va. 
Waldom Elctms., Inc., Chicago, III. 

Connectors, Printed Circuit 
Airborn, Inc:., Dallas, Tex ... Vol "554,555 
Amphenol Connector Dlv., Broadview, 

III ................................... Vol 3e58D-583,5B5 
Amphenol Ind'i. DiY., Chicago, III. 

Vol,.564 
Amphenol Sales Dlv., Bunker Ramo 

Corp., Broadview, III. VoI3-58G-583-5B5 
Berg ElectroniCS, New Cumberland, Pa. 

Vol3e651,652 
Chromalloy·Alcon Inc., Chicago, III. 

Vol,.552 
Cinch Connectors, Oper of TRW Elctrn. 

Comps., Elk Grove Village, III. 
VoI3e&54,667-880,897-899,901 

Continental Connector, Woodside, N.Y. 
VoI3e65B 

Dale Elctrns., Inc., Yankton, S.D. 
Vol 3"2,663 

Dale EIc:1rn8. Canada, Ltd., 
Scarborough, Ont., Can. Vol 3e662,663 

Elctrn. Molding Corp., Woonsocket, R.I. 
Vol3ee&6 

GC' Electronlca,Rockford, .111 ... Vol 3e679 
Hughes Aircraft Co., Connecting 

Devices, Newport Beach, Cal. 
Vol 30687 

ITT Cannon ElectriC, Santa Ana, cal. 
VoI3e&89,692,694 

Posltronic Inds., Springfield, Mo. 
Vol3e766 

Reed Devices, Inc:., Glen Ellyn, III. 
Vol 3-769 

Robinson-Nugent, New Albany, Ind. 
Vol4e381' 

Smith, Herman H., Inc., Bklyn., N.Y. 
Vol3e810 

Stanford Applied Engrg., Inc., Santa 
Ana, Cal ..................................... Vol 3e644 

Texas Instrumenta, Attleboro, Mass. 
VoI3e925 

Vector Elctrn. Co., Inc~ Sylmar, Cal. 
VoI3e954 

Vemllron Elec. Comps., laconia, N.H. 
Vol 3"963 

Waldom Elctrns., Inc., Chicago, III. 
VoI4e383* 

Winchester Elctrns~ Oakville, Conn. 
Vol 3e973-875 

Accurate Elctrns. Corp., Elyria, Ohio 
Amp Inc., Harrisburg, Pa. 
Amphenol RF Dlv., Danbury, Conn. 
Ark-Les Switch Corp., Watertown, Mass. 
Associated Engrg. & Mfg. Corp., Upper 

Montclair, N. J. 
Augat Inc., Attleboro, Mass. 
Bead Elctrns., Bridgeport, Conn. 
Bendix Corp., Sidney, N.Y .. 
Birnbach Co., Inc., Freeport, N.Y. 
Burndy Corp., Norwalk, Conn. 
Cambridge Thermionic, Cambridge, Mass 
Circuit·Stik, Inc., Torrance, Cal. 
Collins Radio Co., Cedar Rapids, Iowa 
Components Corp., Denville, N.J. 
Concord Elctrna., New York, N.Y, 
Control Data, Westlake Village, Cal. 
Daburn Elctrns. & Cable Corp., Bronx, 

N.Y. 
Douglas ElectroniCS, Inc., San Leandro, 

Cal. 
Elco, Willow Grove, Pa. 
GTE Sylvania Inc., Warren, Pa. 
Hathaway Industries Inc., Tulaa, 0kIa. 
Hypertronics Corp .. Watertown, Mass. 
Johnson E. F. Co., Wa.eca, Minn. 
Keystone Elctrns. Corp., New York, N.Y. 
Lemosa, Inc., San Francisco, Cal. 
Magnum Elec. Corp., Erie, Mich. 
Malco, A Microdot Co., Inc., Chicago, 111. 
Masterite Corp., Torrance, Cal. 
Mepco, Inc., Morristown, N.J. 
Methode Elctrns., Inc., Chicago, III. 
Modpak, Waltham, Mass. 
Molex Inc., Lisle, 111. 
Mupac Corp., Brockton, Mass. 
Precision Paper Tube Co., Wheeling, 111. 
Program Data Co., Carson, Cal. 
Pylon Co., Inc., Attlaboro, Mass. 
Schrack Elec. SIs., New York, N.Y. 
SealectroCorp., Mamaroneck, N.Y. 
Sennheiser Elctrn. Corp., New York, NY 
Showa Musen Kogyo Co., Ud., 

Shlnagawa-Ku Tokyo 141, Japan 
Spec Plastics Inc .. No. Hollywood, Cal. 
Specialty Connector, Indpls., Ind. 
Stanford Applied Engrg., Santa Clara, 

Cal. 
Switchcraft, Inc., Chicago, 111. 
Teledyne Kinetics, Solana Beach, Cal. 
Teledyne Positive Connector, Ansonia, 

Conn. 
Teradyne Components, Lowall, Mass. 
3M Co. Electro Prods. Dlv., 51. Paul, 

Minn. 
3M Co., SI. Paul, Minn. 
Vero ElectroniCS, Inc., Hauppeuge, N.Y. 
Viking Inds., Inc., Chatsworth, Calif. 

Connectors, RF, Coaxial & 
Triaxial 

Amperex Elctronlc Corp., Sleteraville, 
R.I ............................................... Vol ~1183 

Amphenol ConnectOl' Dlv., Broadview, 
IIL ............................................... _ VoI3e570 

Amphenol RF Dlv., Danbury, Conn. 
Vol 3-&28-843 

Amphenol Sales Dlv., Bunker Ramo 
Corp., Broadview, ilL Vol3e57O,628-843 

Bendix, Franklin, Ind ................. Vol3e654 

·Yol. 4-1973 For addresses, phones and key personnel, see YELLOW Pages. 49 



Connectors, RFJCoaxlal & Triaxial (cont'd) 
BIrd Elctrn~ Cleveland, OhiO __ Vol 10397 
ChroinalloY.Alcon Inc., Chicago, III. 

Vol3tl552 
Cinch Connectora, Oper of TRW Eictm. 

Comps.; Elk Grove Village, III. 
.. Vol ae1154,897-906,912 

Connector Corp., Chicago, III. VoI30657 
Guitonlnds., N_port Bcho, Cal 

VoI3e682,&83 
ITT Cennon Electric, Santa Ana, Cal 

VoI30&89,~,894 
Johnson E. F. Co., Waaeca, Minn. 

. Vol 30695 
National Tel-Tronics, MeadvUle, Pa. 

Vol 3"704 
O¥NI Spectra, Farmington, Mich. 

Vol 3"709 
R_e Ind8~ Div., Toledo, Ohio Vol 3"770 
Sealectro Corp., Mamaroneck, N.Y. 

Vol 3<>781-785 
Smltlt, Herman H., Inc., Bklyn., N.Y. 

VoI3-B03 
Times Wire Be Cable, Wallingford, Conn. 

Vol 3"1413 
Trompeter ElCtms., Chataworth, Cal 

. . . Vol 3"946-951 
Welnachel engrg. Co., GaHhersburg, 

Md • .-.•.•.•.• _._ .••••.•.. __ .•. m. __ ... _. Vol 1es34 
AEL Communications Corp., Sub. of Amer. 

EIQlrn. Labs. Inc., Lansdale, Pa. 
AIIIad Elctrns., Chicago, III. 
A~ricon Microwave Inds., Inc., Waltham, 

Mass. 
Amp Inc., Harrisburg, Pa. 
Amperex ElectroniC Corp., Hicksville, 

N.Y. 
Associated Engrg. & Mfg. Corp., Upper 

Montclair, N. J. 
Bendix Corp., Sidney, N.Y. 
Burndy Corp., Norwalk,. Conn. 
Ceramaseal, Inc., New Lebanon Center, 

N.Y. 
EMC Technology Inc, Cherry Hill, N.J. 
Flex~ink Products, Inc., San Fernando, 

Cal. 
General Radio Co., Concord, Mass. 
Hypertronics Corp., Watertown, Mass." 
Lemosa, Inc., San FranCiSCO, Cal. 
Lynn Elctrns. Corp., Feasterville, Pa. 
Malco, A Microdot Co .. Inc., Chicago, III. 
Maury Microwave Corp., CucamOnga, 

Cain. 
Modpek, Waltham, Mass: 
Norsallndustries,Jnc .. Brentwood, NY. 
Phelps Dodge Comm., North Haven, 

Conn. 
Priority Services, Burbank, Cal. 
Samarius, Inc., Derby, Conn. 
S~co AntElnnas, Portland, Ore. 
Solltron/Microwave, Port Salerno, Fla. 
Specialty Connector, Indpls., Ind. 
Technical Mat'I., Mamaroneck, N.Y. 

Connectors, Stripline 
Bendix, Frsnklln, Ind •• _._. __ • __ Vol 30654 
Alford Mfg. Co., Winchester, Mass. 
American Microwave Inds., Inc., Waltham, 

Mass. 
Amphenol RF Dlv., Danbury, Conn. 
Bendix Corp., Sidney, N.Y. 
CInch Connectors, Oper of TRW Elctm. 
. Comps., Elk Grove Village, III. 
EMC Technology Inc, Cherry Hill, N.J. 
Hypertronics Corp., Watertown, Mass. 
ITT Cannon ElectriC, Santa Ana, Cal. 
Modpak, Waltham, Mass. 
Norsallndusiries, Inc., Brentwood, N.Y. 
OMNI Spectra, Farmington, Mich. 
Phelps Dodge Comm.,. North Haven, 

Conn. 
SoIitron/Mlcrowave, Port Salerno, Fla. 
Texas Instruments, Attleboro, Mass. 
3M Co., SI. Pl\ul, Minn. 
~ Wire &·Cable, Wallingford, Conn. 

Connectors, Test 
Continental Connector, Woodside, N.Y. 

Vol 30658 
E-l Hook, Test Prods., Arcadia, CaL 

Vol 30677 
POSItronIC Inds., Springfield; Mo. 

Vol 3"786 
AIr-O·TronIcs ProdS., Morrisville, N.Y. 
Arnericon MicrOwave Inds., Inc., Waltham, 

Mass. 
A!npIMInOI Cadre Dlv., EndicOtt, N.Y. 
Ainphenol Ind'. Div., Chicago, In. 

Amphenol Sales DiY.;. Bunker Ramo 
Corp., BroadvIeW, In. 

Amphenol Sams Div., Chatsworth, Cal. 
Bendix Corp., Sidney, N;Y. 
Dale ElCtrns., Inc., Yankton, S.D. 
Elctm. Molding Corp., Woonsocket, R.I. 
Glenalr, Inc., Glendale, Calif. 
Hughes Aircraft Co., Connecting 

DeVices, Newport Beach, Cal. 
Hypertronics Corp .. Watertown, Mass. 
ITT Cannon Electric, Santa Ana, Cal. 
Jonard IneIs. Corp., Bronx, N.Y. 
Naflonal"Tet-Tronics,Meadvttle. Ps. 
Program Data Co., Carson, Cal. 
Pylon Co., Inc .• Attleboro, Mass. 
Rowe Inds., Div., TOledo, Ohio 
Specialty Connector, Indpls., Ind. 
Techno-Camps. Corp., Van Nuys, Cal. 
Thermalloy Co., Inc;, callas, Tex. 
Times Wire Be Cable, Wallingford, Conn. 
Vector Elctrn. Co., Inc., Sylmar, cal. 
Viking Inds., Inc" Chatsworth, CaIH. 

Connectors, Thermocouple 
Qulton Inda., Newport Bch., CaL 

Vol 30&82,893 
ITT Cannon Electric, Santa Ana, Cal 

Vol 30689,683,694 
Amphenol Connector Dlv., Broadview, 

III. 
Amphenol Sales Div., Bunker Ramo 

Corp., Broadview, III. 
ARI lods., Inc., Franklin Pk., III. 
Bendix Corp., Sidney, N.Y. 
Cambridge Thermionic, Cambridge, Mass 
Ceramaseal, Inc.; New Lebanon Center, 

NY. 
Dale Elctrns., Inc., Yankton, S.D. 
General Lab. Assocs., Norwich, N.Y. 
Hermetic Seal Corp., Rosemead, Cal. 
Honeywell, Ft. Washington, Pa. 
Lemosa, Inc., San FranCiSCO, Cal. 
Malco, A Microdot Co., Inc., Chicago, III. 
Marlin Mfg. Corp., Cleveland, Ohio 
Omega Engrg., Inc., Stamford, Conn. 
Posltronlc Inda., Springfield, Mo. 
Stanford Applied Engrg~ Inc., Santa 

Ana,Cal. 
Tl1ermo Elec. Co., Inc., Saddle Brook, N.J. 
Viking Inds., Inc., Chatsworth, Calif. 

Consoles, Cablnet-See 
Cabinets & Accessories, 
Metal 

Contact Cleaners-See 
Cleaners & Solvents-Also 
See Burnishers, Contact 

Contact Strips, Finger 
Connector Corp., Chicago, III. VoI30657 
Inst~ment SpeciaHies, Little Falls, N.J: 

Vol 3"1016, 1017 
Accurate Elctrns. Corp., Elyria, Ohio 
Alrflyte Elctrns. Co., Bayonne, N.J; 
Amphenol Ind'i. Dlv., Chicago, III 
Beman Mfg., Inc., New Cumberland, Pa. 
Berg Electronics, New Cumberland, Ps. 
Eimac, San Carlos, Calif. 
Keystone Elctrns. Corp., New York, N.Y. 
National Tel-Tronlcs, Meadville, Pa. 
Tapeswitch Corp. Amer., Farmingdale, 

N.Y. 

Contactors-See Relays, 
Power 

Contacts, Elec.h'lcal 
Amphenol Connector DIY" BroadvIeW, 
IIl_ .. _ ............ __ • __ ... VoI3es65,5&7,570 

Amphenol Sales Dlv., Bunker Ramo 
Corp., Broadview, III. VoI3e&B5,567,570 

Beman Mfg., Inc., New Cumberland, PI. 
Vol 30649' 

Berg ElectroniCS, New Cumberland, Pa. 
Vol 30651 

Graphite Metallizing Corp., Yonkers, 
N.Y ....... __ ....... _._ ...... _ ...... _ ... __ Vol ze647 

Inslrument Specialties, Utile Falls, N.J. 
Vol 3"1017 

National Tet-Tronlcs, Meadville, Pa. 
Vol 3"707 

PosltronlC Inds., Sprlngfleld,Mo. 
Vol 3"789 

Robinson-NlI9ent. New Albany, Ind. 
Vol 40380· 

Vector ElCtm. Co. lAC. Sylmar, Cal. 
Vol 3"95&,957 

PRODUCT"INDEX '* DIRECTORY 
Accurate Elctms. Corp., Elyria. Ohio .. 
AIrborn, Inc ••. DaIIas,. Tex. 
AIrIIyt. EIctrns. Co., Bayonne, N.J: 
AmerIcan Zettler, irvine, CL 
Amp Inc., H1lrriSburg, PR. 
Amphenol Cadre DIY., Endicott, N.Y. 
Amphenot Ind'i. DIY~ Chicago. ID. 
Augat Inc., AttI~o, Mass. 
Bead Elctms., Bridgeport, Conn. 
Bumdy Corp., Norwalk, Conn. 
Cal-M_x Corp" Inglewood, Cal. 
Carbone Corp., Boonton, N.J. 
Chicago SWitch; Chicago, III. 
Cinch Connectors, Oper of TRW Elctrn. 

Camps., Elk Grove VlDaga, IU. 
Cleveland Refractory MetaJs Div., Solon, 

Ohio 
Concord EIctrna., New York; N.Y. 
Control Data, Wes1Iake Village, Cal. 
CRM, DIY. Consolidated Refining Co., 

Mamaroneck, N.Y." 
D-Gemco, Inc., Burbank, Calif. 
Deringer Mfg. Co., Mundelein, fli. 
Eaton Corp., Engired. Fasteners Dlv .. 

Clevetand,. O~io 
Elco, Wdlow Grove, Pa. 
EIctrn. Molding Corp~ Woonsocket, R.I. 
Fansteellnc., N Chicago, III. 
Flex-Unk Products, Inc., San Fernando, 

Cat. 
GTE Sylvania Inc .• DelmOnt, Pa. 
GTE Sylvania Inc., Warren, Pa. 
HlI9hea Aircraft Co., Connecting 

Devices, ~ Beach, Cal. 
ITT Cannon Electric, Sanla Ana, Cal 
Hiram Jones Elctms., No. Hollywood, 

Cal. 
Keystone Elctrns. Corp., New York, NY; 
Maleo, A Microdot Co., Inc., Chicago, III. 
Mallory Metatlurgi~I, Indianapolis, Ind. 
Metex Corp~ Edison, N.J. 
Methode Elctrns., Inc., Chicago, III. 
Molex Inc .• Usle, III. 
Ohio CarbQn Co., Cleveland, Ohio 
Ostby & Barton Co., Providence, R.I. 
Philips Elmet Corp., Lewiston, Me. 
Precision Metal Prada. Co., Stoneham, 

Mass. 
Pure Carbon Co., Inc., St. Marys, Pa. 
Pylon Co., Inc., Attleboro, Mass. 
Servometer Corp., Clifton, N.J. 
Sjoberg, C. & Son, inc., Cranston, R.I. 
Stackpole Carbon Co .• Carbon Div., St. 
Marys, Pa. 

StanfOrd Applied Engrg., Inc., Santa 
Ana, caL 

Superior Carbon Prods., Inc .. Cleveland, 
Ohio 

Texas Instruments, Attleboro, Mass. 
Union Carbide, Carbon Prods. Di\l., New 

York, N.Y. 
Useco Div .. Van Nuys, Cal. 
Veed ..... Root, Hartford, Conn. 
Viking Inds., Inc., Chatsworth, Calif. 
Waldom ElCtmll-, Inc., Chicago,tH. 

Containers, Shielded (All 
Types) 

Micrite Metal Mfg., I~Canoga Park, 
Cal. ___ ...... _ ..... _ ............ _ ...... Vol 3"103& 

Pomona ElCtrns. Co., Inc., Pomone, Cal. 
Vol 3"740-750 

Cal-Metex Corp~ Ingl~, Cal 
Calabro Unitrack, Upper Darby, .Pa. 
Craig Sys. Corp., lawrence, Mass. 
Estes t:ngrg. Co., Gardena, CaHf. 
Jan Hardware Mfg. Co., inC., Long Island 

City, N.Y. 
Keystone Elctrns. Corp., New York, N.Y. 
Kinetron Corp., Asbury Park, N.J. 
LectroMagnetlcs, Inc., Los Angeles, Cal. 
Magnetic Melals Co., Camden, N.J. 
Metex Corp., Edison, N.J. 
M M Elctm. EnClosures, Hick$Ville, N.Y. 
Modpek, Waltham, Mass. 
Perfection Mics Co., Bensenville, III 
Precision Paper Tube Co., Wheeling, III. 
Skydyne A Brooks & Perkins Co., Port 

Jervis, NY. 
South Shore Metaf Prods., Inc .. 
Farmingdale, N.Y. 

TA Mfg. Corp., Los Angeles, Cal. 
Vector Elctm. ~ I~SyImar, Cal. 
WarwiCk ProdS. Co .. Independence, Ohio 
Zero Mfg. Co., Burbank, Cal 

Ccmtalners, Shipping, Metal '* 
Fiberglass (Reussble)-Also 
See Transit Cases 

American Aluminum Co., Mountalnslda, 
N.J. 

Lewis G. B. Co, Watertown, WiSe 
Lundy Elctrns. & Sys., Inc., Glen Heael, 

N.Y. 
M M Elctm. Enclosures, HiCksville. N.Y. 
N L Inds., Inc., Granite CitY, In. 
NVFCo., Yorklyn; Del. 
Parabam, Inc., Compton, Cat. 
Perfection Mica Co., Bensenvtlla, In. 
Skydyne ABrooks & Perkins Co., Port 

JerviS, N.Y. 
TA Mfg. Corp., Los Angeles, Cat, 
Zero Mfg. ~ Burbank, caL 

Containers, Storage 
Akro-Mils, Inc., Akron, Ohio 
Althor Prods., Brooklyn. N.Y. 
American Aluminum Co., Mountainside. 

N.J. 
Bay Prods., Phila., Pa. 
Lewis G. B. CO,Watertown, Wisc 
Lyon Metal Prod., Inc., Aurora. III. 
Metropolitan Wire Goods, Wdkes-Barre, 

Pa. 
M M Etctm. Enclosures, Hicksville, N.Y. 
N L Inds., Inc., Granite City, III. 
NVF Co., Yorklyn, Del. 
Parabam, Inc., Compton, Cal. 
Perfection Mica Co., Bensenville, In. 
Skydyne A Brooks & Perkins Co., Port 

JerviS, N.Y. 
StaCkbin Corp., PRwtuckel, R.t. 
TA Mfg. Corp., Los Angeles, Cat. 
Uniroyal, Inc., New York, N.Y. 
Vlchek Plasllcs Co., Middlefield, OhiO 
Zero Mfg. Co., Burbank, Cal. 

Containers, Translt-See 
Transit Cases 

Controllers, Programmable 
Slaughter Co., Ardmore, OkIL VoI1e&05 
Square 0 Co., Park~, ill .. Vol 20367 
Luft InSlrs., Inc., lincoln, Mass. 

Control Panels· '* Systems, 
Computer-See Boards, 
Programming 

Controls, Capacitance 
Operated 

Automatic Timing & Controls. Inc., King of 
Prussia, Pa. 

Cutler-Hammer, Milwaukee, Wise. 
Davidson Elctrn. Dev. Co., Erie, Pa. 
Delavan Electronics, Scoltsdale, Ariz. 
Dynamic Data Corp. , Columbus, OhiO 
Electron-Machine Corp., Umatilla, Fla. 
Foxboro Co., Foxboro, M8$s. 
Uon Precision Corp, Newton, Mass. 
Micro Instr. Co., Hawthome, Cal. 
Photobell Co., Inc., New York, N.Y. 
Robertshaw Controls Co .• Richmond, Va. 
Sensor Corp., Scottsdale. PiI. 

Controls, Carbon-See 
Potentiometers; Rheostats 

ContrOls, COnstant 
Impedance-See Attenuators 

COntrols, Counting and 
Sorting 

Abrams Instr., lansing, Mich. 
ApplIed Con.Irol Co .. Fairfl8ld. N.J. 
Control Technology ~ LLe~ N.T. 
Controlcraft Corp., West Chicago, til. 
Dynapar Corp., Gurnee, III .• 
Luft Instrs., Inc., Uncoln, Mass. 
MiCro Switch, Freeport, m. 
Photobell Co., Inc., New York, N.Y. 
Presin Co., Inc., Shelton, Conn. 
Scientific Technology, Mountain VIew,Cal. 
Tenor Co., Inc., New Berlin, WiSe: 
Triac ElCtm. Sys., Forest HHIa, N. Y. 

Con.h'ols, Density 
Davidson Elctm. Dev. Co., Erie, Pa. 
DoIan-Jenner Inds., Inc., MeI~, Mass. 
Electron.Machine Corp., Umatilla, Fla. 
Foxboro Co., Foxboro, Mass. 
Heitz; Karl, Inc., New York. N.Y. 
Luft Instrs., Inc., LIncoln, Maas. 
National Sonics, Farmingdale, N.Y. 

50 Mfrs_ In BOld face with page numbers describe· this product In the. White pages. 
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Nuclear Resch. Corp., Southampton, Pa. 
NUSonics, Inc., Paramus, N.J. 
Photomation, Inc., Mountain View, Calif. 
Princo Instrs., Southampton, Pa. 
RIL Elctrns., Inc., Southampton, Pa. 
Robertshaw Controls Co., Richmond, Va. 
Scientronics, Barrington, N.J. 
Spatial Data Systems, Inc., Goleta, Cal. 
Taylor Instr. Process Control Div., 

Rochester, N.Y. 
Triac Elctrn. Sys., Forest Hills, N. Y. 
Westinghouse Elec. Corp., Computer & 

Instr. Div., Pittsburgh, Pa. 
Worner Elctrn. Devices, Rankin, III. 

Controls, Dimension 
Inl'l. Electro-Magnetics, Palatine, III. 

Vol 10 313 
Automatic Timing & Controls. Inc., King of 

Prussia, Pa. 
Autotron, Inc., Danville, III. 
Columbia Resch. Labs., Woodlyn, Pa. 
Data Technology Inc., Watertown, Mass. 
Davidson Elctrn. Dev. Co., Erie, Pa. 
Dynamic Data Corp., Columbus, Ohio 
Dynapar Corp., Gurnee, III. 
Electron·Machine Corp., Umatilla, Fla. 
Hughes Aircraft Co., Ind'i. Prods. 

Div.llnd'l. Auto, Oceanside, Cal. 
Lion Precision Corp, Newton, Mass. 
Lull Instrs., Inc., Lincoln, Mass. 
Midland Standard Inc., Elgin, III. 
Minnetech Labs, Minneapolis, Minn. 
Schaevitz Engrg., Pennsauken; N.J. 
Scientific Technology, Mountain View, Cal. 
Sunshine Sci. Instrs., Inc., Philadelphia, Pa. 
Tempo Instrument, Inc., Plainview, N.Y. 
Theta Instr. Corp., Fairfield; N.J. 
Veeder-Root, Hartford, Conn. 
Worner Elctrn. Devices, Rankin, III. 

Controls, Door Opening & 
Closing (Industrial) 

A.R.F. Products, Inc., Boulder, Colo. 
Innovation Industries Inc., Roswell, N.M. 
Instrumentation Tech. Corp., Northbridge, 

Cal. 
Micro Switch, Freeport, III. 
Photobell Co., Inc., New York, N.Y. 
Photomation, Inc., Mountain View, Calif. 
Scientific Technology, Mountain View, ·Cal. 

Controls, Environmental Test 
Equipment 

Unholtz-Dickie Corp., Hamden, Conn. 
VoI1°S30 

American Instr. Co., Silver Spring, Md. 
Artisan Elctrns. Corp., Parsippany, N.J. 
Barco, Inc., Warminster, Pa. 
Bell & Howell Co., Pasadena, Calif. 
Blue M Engrg. Co., Blue Island, III. 
Chadwick-Helmuth Co., Inc., Monrovia, 

Calif. 
Control Technology Co., LI.C., N.Y. 
Delta Design, San Diego; Cal 
Elctrn. Control Co., Dresher, Pa. 
Erdco Engrg. Corp., Addison, III. 
Foxboro Co., Foxboro, Mass. 
Honeywell, Ft. Washington, Pa. 
Honeywell, Mpls., Minn. 
Hotpack Corp., Phila., Pa. 
Jade Corp., Huntingdon Valley, Pa. 
Lab-Line Instrs., Inc., Melrose Park, III. 
LAB. Corp., Skaneateles, N.Y. 
Leeds & Northrup Corp., No. Wales, Pa. 
Luft Instrs., Inc., Lincoln, Mass. 
NES, Inc., Itasca, III. 
OAL Assoes., InC., Westbury, N.Y. 
. Oven Industries, Inc., Mechanicsburg, 

Pa. 
Precision Timer Co., Westbrook, Conn. 
Research, Inc., Minneapolis, Minn. 
Sealectro Corp., Mamaroneck, N.Y. 
Spectral Dynamics Corp. San Diego, San 

Diego, Cal. 
Sunshine Sci. Instrs., Inc., Philadelphia, Pa. 
Taylor Instr. Process Control Div., 

Rochester, N.Y. 
Tech Serv., Inc., Fogelsville, Pa. 
Tenney Engrg., Inc., Union, N.J. 
Torr Labs., Los Angeles, Cal. 
United Elec. Controls Co., Watertown, 

Mass. 
Varian Assocs .. Vacuum Div., Palo Alto, 

Cal. 
Vibration Instrs. Co., Anaheim, Cal. 

Warren G-V Communications, Livingston, 
N.J. 

Westinghouse Elec. Corp., Computer & 
Instr. Div., Pittsburgh, Pa. 

Whittaker Corp., Los Angeles, Cal. 

Controls, Fluid Conductivity 
Applied Control-Co., Fairfield, N.J. 
Bailey Meter Co., Wickliffe, Ohio 
Beckman Instrs., Cedar Grove, N.J. 
Foxboro Co., Foxboro, Mass. 
Leeds & Northrup Corp., No. Wales, Pa. 
Mag-Con, Inc., New Brighton, Minn. 
NUSonics, Inc., Paramus, N.J. 
Robertshaw Controls Co., Richmond, Va. 
SCientronics, Barrington, N.J. 
Tempo Instrument, Inc., Plainview, N.Y. 
Triac Elctrn. Sys., Forest Hills, N. Y. 
Westinghouse Elec. Corp., Computer & 

Instr. Div., Pittsburgh, Pa. 

Controls, Fluid Flow 
Square 0 Co., Park Ridge, III ... Vol 20367 
Triac Elctrn. Sys., Forest Hills, N. Y. 

Vol 20371,377 
Anderson, W.E., Inc., Kansas City, Mo. 
Autocon Inds .. Inc., Minneapolis, Minn. 
Bailey Meter Co., Wickliffe, Ohio 
Bell & Howell Co., Pasadena, Calif. 
Bendix Corp., N. Hollywood, Calif. 
Bendix Corp., Davenport, Iowa 
Brooks Instr. Div., Hatfield, Pa. 
Computer Instrs., Hempstead, N.Y. 
Consolidated Controls Corp., Bethel, 

Conn. 
Corning Glass Works, Fluidic Products 

Dept., Corning, N.Y. 
Dietz, Henry G. Co., Inc., Long Island City, 

N.Y. 
Durant Digital Instrs., Wstertown, Wlsc. 
Erdco Engrg. Corp., Addison, III. 
Fenwal Elctrns., Framingham, Mass. 
Flow Technology, Inc., Tempe, Ariz. 
Foxboro Co., Foxboro, Mass. 
Gems Sensors Div., Farmington, Conn. 
General Valve Corp., E. Hanover, N.J. 
Harwil Co., Santa Monica, Calif. 
Hills-McCanna Co., Carpentersville, III. 
Honeywell, Minneapolis, Minn. 
Honeywell, Ft. Washington, Pa. 
Johnson Corp., Three Rivers, Mich. 
Kidde, Walter & Co., Belleville, N.J. 
Lear Siegler, Inc., Elyria, Ohio 
Leeds & Northrup Corp., No. Wales, Pa. 
Lion Precision Corp, Newton, Mass. 
Lull Instrs., Inc., Lincoln, Mass. 
Matheson Gas Products, East Rutherford, 

N.J. 
Midland Standard Inc., Elgin, III. 
Precision Dynamics Corp., Burbank, Cal. 
Robertshaw Controls Co., Richmond, Va. 
Rosemount Inc., Minneapolis, Minn. 
Seco Elctrns. Corp., Hopkins, Minn. 
Skinner Elec. Valve Div., New Britain, 

Conn. 
Taylor Instr. Process Control Div., 

Rochester, N.Y. 
Trans-Sonies, Inc., Lexington, Mass. 
Tylan Corp., Torrance, Calif. 
United Elec. Controls Co., Watertown, 

Mass. 
Veeder-Root, Hartford, Conn. 
West Coast Resch. Corp., Los Angeles, 

Calif. 
Westinghouse Elec. Corp., Computer & 

Instr. Div., Pittsburgh, Pa. 
Whittaker Corp., Los Angeles, Cal. 

Controls, Frequency 
Active Control Instrumentation, E • 

Northport, Ny .................... Vol 20326,327 
Autronics Corp., Pasadena, Calil. 

Vol 20333 
Accutronlcs, Geneva, III. 
Allis, Louis Div., Milwaukee, Wisc. 
American Elctrns., Inc., Fullerton, Cal. 
American Time Products, Woodside, 

N.Y. 
AMF Electical Prods., Alexandria, Va. 
Amtron Inc., Midlothian, III. 
Anadex Instrs .. Inc., Van Nuys, Calif. 
Avtron Mfg., Inc., Cleveland, Ohio 
Bramco Controls, Piqua, Ohio 
CML-Macarr, Inc., Edison, N.J. 
Control Technology Co., L.I.C., N.Y. 
Davidson Elctrn. Dev. Co., Erie, Pa. 
Douglas Randall Dlv., PawcatUCk, Conn. 
Dynapar Corp., Gurnee, m. 

Electro Corp., Sarasota, Fla. 
Electronic Research Co., Shawnee 

Mission, Kan. 
fork Standards, W. Chicago, III. 
Frequency Elctrns., New Hyde Pk., N.Y. 
Geo Space Sys., Tampa, Fla. 
Guardian California, Culver City, Cal. 
Hartman Electrical Mfg., Mansfield, Ohio 
HI-G, Windsor Locks, Conn. 
Leeds & Northrup Corp., No. Wales, Pa. 
Logiconcepts Inc., Los Alamitos, Cal. 
Logltek, Inc., Farmingdale, N.Y. 
Meloy laboratories Inc., Springfield, 

Va. 
Midland Standard Inc., Elgin, III. 
Monsanto Company, Electronic 

Instruments, W. Caldwell, N.J. 
Phllamon, Inc., Westbury, N.Y. 
Riverbank Labs., Geneva, III. 
Scientific Technology, Mountain View, Cal. 
Solid State Elctrns. Corp., Sepulveda, 

Cal. 
Tempo Instrument, Inc., Plainview, N.Y. 
Workman Elctrn. Prods., Inc., Sarasota, 

Fla. 

Controls, Gas 
Air Prods. & Chems., Inc .. Allentown, Pa. 
Bailey Meter Co., Wickliffe, Ohio 
Bristol Div, Waterbury, Conn 
Devco Engrg., W. Caldwell, N.J. 
Fen,,;,al Elctrns., Framingham, Mass. 
Honeywell, Ft. Washington, Pa. 
Lektra Labs., Inc., College POint, N.Y. 
Matheson Gas Products, East Rutherford, 

N.J. 
Singer Co., Philadelphia, Pa. 
Teledyne Geotech, Dallas, Tex. 
Triac Elctrn. Sys., Forest Hills, N. Y. 
Tylan Corp., Torrance, Calif. 
United Elec. Controls Co., Watertown, 

Mass. 
Westinghouse Elec. Corp., Computer & 

Instr. Div., Pittsburgh, Pa. 

Controls, Hardware, Shafts & 
Accessories-See Shafts; 
Dials;etc. 

Controls, Humidity 
American Instr. Co., Silver Spring, Md. 
Applied Control Co., Fairfield, N.J. 
Barber-Colman Co., Industrial Instrs. Div., 

Rockford, III. 
Blue M Engrg. Co., Blue Island, III. 
Bristol Div, Waterbury, Conn 
Climatronics Corp., Hauppauge, N.Y. 
Davidson Elctrn. Dev. Co., Erie, Pa. 
Foxboro Co., Foxboro, Mass. 
Harrel, Inc., E. Norwalk, Conn. 
Honeywell, Ft. Washington, Pa. 
Honeywell, Mpls., Minn. 
Hotpack Corp., Phila., Pa. 
Lab-Line Instrs., Inc., Melrose Park, III. 
Lear Siegler, Inc., Elyria, Ohio 
Sunshine Sci. Instrs., Inc .. Philadelphia, Pa. 
Taylor Instr. Process Control Div., 

Rochester, N.Y. 
Tempo Instrument, Inc., Plainview, N.Y. 
Texas Instruments, Attleboro, Mass. 
Triac Elctrn. Sys., Forest Hills, N. Y. 

Controls, Ignitron Firing 
Triac Elctrn. Sys., Forest Hills, N. Y. 

Vol 20371,373 
Advanced Kinetics, Costa Mesa, Calif. 
Autronlcs Corp., Pasadena, Calif. 
Barber-Colman Co., Industrial Instrs. Div., 

Rockford, III. 
Essex Inl'l., Logansport, Ind. 
Ledex, Inc., Dayton, Ohio 
Precision Timer Co., Westbrook, COM. 
Research, Inc., Minneapolis, Minn. 
Superior Mfg. & Instrument Corp., Long 

Island City, N.Y. 

Controls, Joystick 
Bowmar Instr. Corp., Ft. Wayne, Ind. 

Vol 20334 

Controls, Lamp Dimming, 
Flashing 

Autronlcs Corp., Pasadena, Calif. 
Vol 20333 

Accurate Elctrns. Corp., Elyria, Ohio 
Bell Industries, Compton, Cal. 
Cross Electronics Inc., Warrendale, Pa. 
Cutler-Hammer, Milwaukee, Wisc. 

Controls, Level, Liquid 
Hunt Electronics Co., Dallas, Tex. 
IEC Electronics Corp., E. Rochester, N.Y. 
Ledex, Inc., Dayton, Ohio 
Leviton Mfg. Co., Inc., Brooklyn, N.Y. 
Precision Dynamics Corp., Burbank, Cal. 
Tempo Instrument, Inc., Plainview, N.Y. 
Triac Elctrn. Sys., Forest Hills, N. y_ 
W-F Products, Inc., Denver, Co. 
W.V. Industries Inc., Franklin Lakes, N.J. 
Warren G-V Communications, Livingston, 

N.J. 

Controls, Level, Dry Material 
Amtron Inc., Midlothian, III. 
Automatic Timing & Controls, Inc., King of 

Prussia, Pa. 
Automation Devices, Inc., Fairview, Pa. 
Autotron, Inc., Danville, III. 
Control Technology Co., LI.C., N.Y. 
Corning Glass Works, Fluidic Products 

Dept., Corning, N.Y. 
Cross Electronics Inc., Warrendale, Pa. 
Delavan Electronics, Scottsdale, Ariz. 
Dietz, Henry G. Co., Inc., Long Island City, 

N.Y. 
Ind'i. Control Co., Farmingdale, N.Y. 
Innovation Industries Inc., Roswell, N.M. 
Mag-Con, Inc., New Brighton, Minn. 
Micro Switch, Freeport, ilL 
National Sonics, Farmingdale, N.Y. 
Nuclear Resch. Corp., Southampton, Pa. 
PECO Corp., Milpitas, Cal. 
Photobell Co., Inc., New York, N.Y. 
Photomation, Inc., Mountain View, Calif. 
Princo Instrs., Southampton, Pa. 
RIL Elctrns., Inc., Southampton, Pa. 
Robertshaw Controls Co., Richmond, Va. 
Scientific Technology, Mountain View, Cal. 
Skan-A-Matic Corp., Elbridge, N. Y. 
Taylor Instr. Process Control Div., 

Rochester, N.Y. 
Theta Instr. Corp., Fairfield, N.J. 
Transducer Controls Corp., Covina, Calif. 
Triac Elctrn. Sys., Forest Hills, N. Y. 
Westinghouse Elec. Corp., Computer & 

Instr. Div., Pittsburgh, Pa. 
Worner Elctrn. Devices, Rankin, III. 

Controls, Level, Liquid 
Triac Elctrn. Sys., Forest Hills, N. Y. 

Vol 20377 
Air-O-Tronics Prods., Morrisville, N.Y. 
Ametekllnstrs. & Controls, Feasterville, 

Pa. . 
Amtron Inc .. Midlothian, III. 
Autocon Inds., Inc., MinneapoliS, Minn. 
Automatic Timing & Controls, Inc., King of 

Prussia, Pa. 
Autotron, Inc., Danville, III. 
Bailey Meter Co., Wickliffe, Ohio 
Bendix Aerospace-Elctrns., Teterboro, N.J. 
Bendix Corp., Davenport, Iowa 
Bristol Div. Waterbury, Conn 
Brooks Instr. Div., Hatfield, Pa. 
Coil Co. of Amer .. Northvale, N.J. 
Cole-Parmer Instr. Co., Chicago, III. 
Computer Instrs., Hempstead, N.Y. 
Conrac Corp., Fairfield, N.J. 
Consolidated Controls Corp., Bethel, 

Conn. 
Consolidated Ohmic Devices, Carle PI., 

N.Y. 
Corning Glass Works, Fluidic Products 

Dept., Corning, N.Y. 
Curtis Dev. & Mig., Milwaukee, Wlsc. 
Cutler-Hammer, Milwaukee, Wisc. 
Delavan Electronics, Scottsdale, Ariz. 
Dietz, Henry G. Co., Inc., Long Island City, 

N.Y. 
Farmer Elec. Prods. Co., Inc., Natick, 

Mass. 
Foxboro Co., Foxboro, Mass. 
Furnas Elec. Co., Batavia, III. 
Gagne Assoes., Inc., Binghamton, N.Y. 
Gems Sensors DIY., Farmington, Conn. 
Guardian Elec. Mfg. Co., Chicago, III. 
Honeywell, Minneapolis, Minn. 
Honeywell, Ft. Washington, Pa. 
Ind'i. Control Co., Farmingdale, N,Y. 
Innovation Industries Inc., Roswell, N.M. 
Johnson Corp., Three Rivers, Mich. 
Kessler-Ellis Prods., Atlantic Highlands, 

N.J. 
Leeds & Northrup Corp., No. Wales, Pa. 
Lull Instrs., Inc., Lincoln, Mass. 
Mag-Con, Inc., New Brighton, Minn. 
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Controls, Level, Liquid (cont'd) 
Master Elctrn.Controls, Santa Monica, 

Cal. 
Micro Switch, Freeport, III. 
Midland Standard Inc., Elgin, III. 
National Sanies, Farmingdale, N.Y. 
Nuclear Resch. Corp .. Southampton, Pa. 
Oxford fnstr. Corp., Annapolis; Md. 
PECO Corp., Milpitas, Cal. 
phOtobell Co., Inc., New York, N.Y. 
Photomation, Inc., Mountain View, Calif. 
Power Inslrs., Skokie, Ifl. 
Princo Instrs., Southampton, Pa. 
RIL Elctrns., Inc., Southampton, Pa. 
Robertshaw Controls Co .. ' Richmond, Va. 
Scientific Technology, Mountain View, Cal. 
Solid State Elctrns. Corp., Sepulyeda, 

Cal. 
Square D Co., Park Ridge, III, 
Taylor Instr. Process Control Div., 

Rochester, N.Y.' 
Tempo Instrument, Inc., Plainview, N.Y. 
Texas Instruments, Attleboro, Mass. 
Texas Instruments, Control Prods. Div., 

Attleboro, Mass. 
Thermometries, Inc., Edison, N.J. 
Torr Labs., Los Angeles, Cal. 
Trans·Sonies, Inc., LeXington, Mass. 
Transducer Controls Corp., Covina, Calif. 
Ultrasonic Corp., Pipestone, Minn. 
.united Elec. Controls Co.; Watertown, 

Mass. 
Warner Elec: Brake & Clutch Co., BelOit, 

Wise. 
Westinghouse Elec. Corp., Computer & 

Instr. Div., Pittsburgh, Pa. 
Worner Elctrn. Devices, Rankin, III. 
Zi·Tech Div., Palo Alto, Cal. 

Controls, Machine Tool 
Measurement Sys., Inc .. Norwalk, Conn. 

Vol 2-356 
Square D Co., Park Ridge, III ... Vol 2'367 
Allen-Bradley Co., Milwaukee, Wise. 
Allen·Bradley, Highland Hgts., Ohio 
Allis·Chalmers, Milwaukee, Wisc. 
Amtron Inc., Midlothian, III. 
Applied Control Co., Fairfield, N.J. 
Arrow·Hart, Inc., Hartford, Conn. 
Astrosystems, Inc., Lake Success, N.Y. 
Automatic Timing & Controls, Inc., King of 

Prussia, Pa. 
Automation Devices, Inc., Fairview, Pa. 
Baldwin Elctrns., Little Rock, Ark. 
Bendix Corp., Detroit, Mich. 
Bowmar If\str. Corp.,. Ft. Wayne, Ind. 
Bulova Wstch Co., Servo Prods. 

Elctrns, DiY., Woodside, N.Y. 
Cincinnati Milacron, Lebanon, Ohio 
Coil Co. Of Amer., Northvale, N.J. 
Computer ConYersions Corp., East 

Northpo\"l, N.Y. 
Conrac Corp., Westrninister, Cal. 
Control Technology Co., L.I.C., N.Y. 
Controls Div., Elizabeth, N.J. 
Corning Glass Works, Fluidic Products 

Dept.. Corning, N.Y. 
Cutler·Hammer, Milwaukee, Wisc. 
Data Technology Inc., Watertown, Mass. 
Detascan, Inc., Clifton, N.J, 
Datex Div., Duarte, Cal. 
Davidson Elc!rn. Dev. Co., Erie, Pa. 
De Soto Elec. Prods., De Soto, Mo. 
Delco Elctrns. DiY., j(okomo,lnd. 
Devco Engrg., W. Caldwell, N.J. 
Digital Equip. Corp., Maynard, Mass. 
Durant DlgHal Instrs., W~tertown, Wisc. 
Dynamic Data Corp., Columbus, Ohio 
Dynapar Corp., Gurnee, III. 
Electro Corp., Sarasota, Fla. 
Farrand Controls, Inc., Valhalla, N.Y. 
Fincor Div., York, Pa. 
Flight Sys., Inc .. MeCh8nlCabUrg, Ps. 
Furnas Elee. Co., Batavia, III. 
Guardian California, Culver City, Cal. 
Hoagland Instr., Dayton, N.J. 
Honeywell, Ft. Washington, Pa. 
Hughes Aircraft Co., Ind'l. Prods, 

Div.llnd'l. Auto, Oceanside, Cal. 
Icon Corp., Sub of U.S.M. Corp., 

Cambridge, Mass. 
Landis & Gyr; Inc., Elmsford, N.Y. 
LVC Inds. Inc:., Flushing, N.Y. 
Major Data Corp., Costa Mesa, Cal. 
Micro SWItch, Freeport, III. 
Midland Standard Inc., Elgin, III. 
Midwest Controls Co., Uncaln, Neb. 
Minnetech Labs, Minneapolis, Minn. 
NES, Inc., itasca, III 

North AmerlCanPhlljpa Controls Corp., 
Cheshire, Conn. 

Parametries, Inc., Orange, Conn. 
PECO Corp., Milpitas, Cal. 
Photobell Co., Inc., New York, N.Y. 
Precision TImer Co., Westbrook, Conn. 
Proto Matic Co., Cincinnati" Ohio 
Raymond Controls Corp., Middletown, 

Conn. 
Roblcon Corp., Pittsburgh, Pa. 
Scientific Technology, Mountain View, Cal. 
Seco Elctrns. Corp., Hopkins, Minn. 
Struthers-Ounn, Inc" Pitman, N.J •. 
Struthers·Dunn, fnc., Bettendorf, Iowa 
Summit Engrg. Corp., Bozeman, Mont. 
Superior EIee.; BrIstol, Conn. 
TapesWltch Corp. Amer., Farmingdale; 

N.Y. 
Taylor·Winfield Corp., Warren, Ohio 
Tektronix, Inc., Beaverton, Ore. 
iempo Instrument, inc., Plainvle"'!, N.Y. 
Texas Instruments, Attleboro, Mass. 
Texas Instruments, Control Prods. Div., 

Attleboro, Mass. 
Theta Instr. Corp., Fairfield, N.J. 
Torque Systems, Waltham, Mass. 
Transducer Controls Corp., Covina, Calif. 
Triac Elctm. Sys., Forest HillS, N. Y. 
W.V. Industries Inc., Franklin Lakes, N.J. 
Westamp, Inc., Santa Monica, Cal. 
Westinghouse Elee., Buffalo, N. Y. 
Westinghouse Elec. Corp.,lnd'l. Systems 

Div .. PittsbUf\lh, Pa. 
Yaskawa Elec. America, Inc., Oak Brook, 

III. 

Controls, Moisture-See 
Controls, Humidity 

Controls, Motor Speed 
Autronics Corp., Pasadena, Calif. 

Vol 2'333 
Bodine EIee. Co., Chicago, III. Vol M34 
Carter Motor Co., Chicago, III. Vol ze635 
Ind'i. Control Co., Farmingdale, N.Y. 

VoIze989 
Measurement Sys., Inc., Norwalk, Conn. 

Vol 2'356 
Servo-Tek Prods. Co., Hawthorne, N.J. 

Vol2e661 
Torque Systems, Waltham, Mas •• 

VoI2e9!ll 
Triac Elctrn. Sys., Forest HIlls, N. Y. 

Vol 2'371,373,376 
Advance Instr. Corp., Belmar, N. J. 
Allen-Bradley Co., Milwaukee, WIse. 
Allis·Chalmers,.Milwaukee, Wlsc. 
Allis, Louis Div:, Milwaukee, Wisc. 
American Eletrns., Inc., Fullerton, Cal. 
AMF Electicill Prods., Alexandria, Va, 
Amtron Inc., Midlothian. III. 
Applied Control Co., Fairfield, N.J. 
Arnold Magnetics, CuIYer City, Cal. 
Autocon Inds., Inc., Minneapolis, Minn. 
Avtron Mfg., Inc .. Cleveland, Ohio 
B & B Motor & ContrQl, New Vork, NY 
Basler Elec. Co., Highland, III. 
Beckman In,lrs,. Helipot Diy., Funerton, 

Cal. 
BECO, Inc., Salem, Va. 
Buloya Watch Co., Servo Prods. 

Elctrna. Diy., Woodside, N.Y. 
Carson Mfg. Co., Indianapolis, Ind. 
Cherry Electrical Prods., Wa,*egan, IU 
CML·Macarr, Inc., Edison, N.J. 
Cole·Parmer Instr. Co., Chicago, 18. 
Computer Devices of Calif., SIIIIta Fe 

Sprlnga, Cal. 
Control Tec:IInaIoIY eo... U.e.; N.Y. 
Cross Electronics Inc., Warrendale, Pa. 
Cuder·Hammer, Milwaukee, Wise. 
Datron Systems, Chatsworth, Cal. 
Davidson Elctrn. Dev. Co., Erie, Pa. 
De SotoElec. Prods., De Soto, Mo. 
Dynapar Corp., Gurnee, III. 
ECC Corp., Euless, Tex. 
Electro Corp .. Sarasota, Fla. 
Electro-Craft Corp, HopkinS, Minn 
Electro-Devices, Inc., Paterson. N.J. 
Electro·Pacific, Inc., Goleta, CaUf. 
Electrol Co., Inc., York, Pa. 
Elctm. Control Co., Dresher, Pa. 
Fincor Div .. York, Pa. 
FIrIng Circuits, Norwalk, Conn. 
Foxboro Co., Foxboro, Mass. 
Furnas Elec. Co., Batavia, IU. 
Gems Sensors Div., Farmington, Conn. 
General DeVioes, Inc., Princeton, N.J. 

PRODUCT INDEX & DIRECTORY 
GIentek, Inc., Santa Monica; Calif. 
Grlgaby-Barton. Inc., Roiling Meadows, 

III. 
Halmar Elctrns., Inc., Columbus, Ohio 
Hamlin, Inc., Lake Mills. Wl~ 
Honeywell, FI. Washington, Pa. 
HOPB Elctma., Clifton, N.J. 
Hunt EIectronIc$ Co~ Dallas, Tex. 
Icon Corp., SUb Of U.S.M. Corp., . 

Cambridge, Mass. 
lEG Electronies Corp., E. Rochester, N.Y. 
IAnovatok Enterprise, MlIlet1on, NX 
1nServco, Inc., La Grange, Ohio 
lnatrument C~8 Co., Mentor, 

OhIo 
~aI Rectifier, EI Segundo, Cal. 
Jones Mptrola Corp., Stamford, Conn. 
Kratos, Pasadena, Cal 
landis II Gy.-,Inc.. ElmSford, N.Y. 
Lesr Siegler, Inc., Santa Monica, Calif. 
LevIIonMfg. Co., Inc., Brooklyn, N.V. 
LFE Corp., Waltham .. Mass. 
Unemsster Switch Corp., Woodstock, 

Conn. 
Lufllnstrs., Inc., Uncoln, Mass. 
LYe Inds. Inc~ FlushIng, N.Y. 
Mag-Con, Inc., New Brighton, Minn. 
Magnelica, Div. Of Spang industrieS, Inc .• 

Sandy Lake, Pa. 
Master Elctrn. Controls, Santa Monica, 

Cal. 
Meltronies Inc., Leeds, Ala. 
MIcro SWItCh, Freeport, In. 
Midland Standard Inc .• Elgin, Ill. 
MKC Elctrns. Corp., Kansas City, Kans. 
Ohmlte Mfg. Co., Skokie, ItI. 
Opad Elec. Co., Inc., New York, N.Y. 
Parametri/:S, Inc., Orange, Conn. 
PECO Corp" Milpitas, Cal. 
Power Control Corp .. Pittsburgh, Pa. 
Power Technology, Inc., Little Rock, Ark. 
Precision Dynamics Corp., Burbank, Cal. 
Quadrastat Controls Corp., Glendale, Cal. 
Rateico, Inc., Seattle; Wash. 
Reliance Elee. Co., Cleveland, OhiO 
Research, Inc., MinneapoliS, Minn. 
Robicon Corp., Pittsburgh, Pa. 
Sawyer Inds .. Arcadia, Cal. 
Scheevitz Engrg., Pennsauken, N.J. 
ScienIific~Atlanta, Inc .. Atlanta, Ga. 
Seco Elctrns. Corp., Hopkins, Minn. 
Sensor Corp., Scottsdale, Pa. 
Sequential Information Systems, Elmsford, 

N.V. 
Sigma Instrs., Inc., Braintree, Mass. 
Speed Detectors, Bedford, OhiO 
Square D Co., Park Ridge, III 
Struthers·Dunn, Inc .. Bettendorf, Iowa 
Summit Engrg. Corp., Bozeman,Mont. 
Superior Elec., Bristol, Conn. 
Superior Mfg. & Instrument Corp., Long 

Island City, N.Y. 
Tempo Instrument, Inc., Plainview, N.Y. 
Texas Instruments, Attleboro, Mass. 
Theta InBlr. Corp., Fairfield, N,J. 
Transducer Controls Corp., Covina, Cam. 
Transiooil, Inc., Worcester, Pa. 
Unltron Inc., Garland, Tex. 
VectroI,lnc., Rockville. Md. 
Voitex Co., Inc., Farmingdale, N.Y. 
Ward Leonard Elee. Co., Mt. Vernon, N.Y. 
Westarnp, Inc., Santa Monica, Cal. 
Westinghouse Elec. Corp., Computer & 

Instr. Div., Pittsburgh, Pa. 
Westinghouse Elec. Corp., Defense & 

Public Sys, Pittsburgh. Pa. 
Westinghouse Elec., Buffalo, N. Y. 
westinghouse Elec. Corp., Ind'l. Systems 

Div .. Pittsburgh, Pa. 

Controls, Osclnator 
ACCUlronlca, Geneya, In. 
Biddie, James G., Plymouth Meellng, 

Pa. 
BuIoYa Watcll Co., Freq. Control 

Prods., Woodside, N. y, 
Electronic Research Co., Shawnee 

Mission, Ken. .. 
Fork Standards, W. Chicago, III. 
Frequency Elctrns., New Hyde Pk., N.Y. 
J-B-T InBlra., Inc., New Haven, Conn. 
Meloy Laboratories Inc., Springfield, 

Va. 
PhIIamon, mc., WMlIIUry, N.Y. 
Precision Dynamics Corp., Burbank; Cal. 
Sensor Corp., Scottsdale, Pa: 

Solid Slste Eictrni.. Corp., Sepulveda. 
Cal. 

UnhoItz-Dlelde Corp., Hamden, Conn. 

Controls, ptu)toelec..-.c 
Micro Switch, Freeport, III. _" Vol 2001120 
Amtron Inc., Midlolllian, III. 
Applied Control Co., Fairfield, N.J. 
AutomatIC Timing & Controls, Inc., King of 

Prussia, Pa. 
Autotron, Inc., Danville, III. 
Controlcr:aft Corp., West Chicago, III. 
CurtIa Dev. & Mfg. Mllwaukee,.Wlac. 
Hughey & Phillips, Inc., Burbank, Cal. 
IEC Electronics Corp., E. Rochester, N.Y. 
innovation industries Inc., Roswell, N.M. 
International Rectifier, EI Segundo, Cal. 
Katas Scientific Instrs., Inc., Watertown, 

Mass. 
Larson lnatr. Co., Inc., OrangebUrg, N.Y. 
Lufllnstrs., Inc., Lincoln, Mass. 
Master Elctrn. Controls, Santa Monica, 

Cal. . 
NES, Inc~ Itasca, III. 
PECO Corp .. Milpitas, Cal. 
PhOtobeil Co .. Inc., New York, N.Y. 
PhOtomatlon, Inc .. Mountain View, Cal~. 
PreCisiOn Dynamics Corp., Burbahk, Cal. 
Ripley Co., Inc., Middietown, Conn. 
SCient~ic Technology, Mountain VI&W, Cal. 
SensQr Technology, Chstsworth, Ca~ 
Sigma Instrs., Inc., Braintree. Mass. 
Skan·A·Matie Corp., Elbridge, N. Y. 
SpectronIcs, Inc., Richardson, Tex. 
Tri-Tronies Co., Oak Brook, III. 
Triac Elctrn. Sys., Forest HIDs, N. Y. 
Wamer Elee. Brake & Clutch Co., Beloit, 

Wise. 

Controls, Positioning 
Autronics Corp" Pasadena, Calif. 

Vol 200333 
Control TeChnology Co., L.I.C., N.Y. 

Vol 200987 
Maasurement Sys., Inc., Norwalk, Conn. 

V!li2'356 
Servo-Tek Prods. Co .. Hawthorne, N.J. 

Vol 2"661 
Square D Co., Park Ridge, Ill •• VoI2e367 
Superior Elec~ Bristol, Conn." Vol 2"663 
ABA Industries, Inc .. Pinellas Pk .. Fla. 
Aerofiex Labs., Plainview, N.Y. 
Allen·Bradley, Highland Hgts., Ohio 
AlliS-Chalmers, Milwaukee, Wise. 
American Time Products, Woodside, 

N.Y. 
Ametekllnstrs. & Controls, Feasterville, 

Pa. 
Applied ContrOl Co., Fairfield, N.J. 
Astrosystems, Inc., Lake Success, N.Y. 
Automatic Timing & Controls, Inc., King of 

Prussia, Pa. 
Avtron Mfg., Inc., Cleveland, Ohio 
Bailey Mater Co., Wickliffe, Ohio 
Baldwin Elctrns., lillie Rock, Ark. 
Barber·Colman Co., Industrial Instrs. Div., 

Rockford. III. 
Bendix Corp., N. Hollywood, Cal~. 
Bendix Corp., Detroit, Mich. 
Bowmar InBlr. Corp., Ft. Wayne, Ind. 
Bristol Div, Waterbury, Conn 
Buioya Watch Co., Servo PrOds. 

EIclrns. DIY .. Woodside, N.Y. 
C & A Products, Inc., Woodside, N. Y. 
Cherry Electrical Prods., Waukegan, III 
Columbia Resch. Labs., Woodlyn, Pa. 
Computer Conversions Corp., East 
NorthPort. N.Y. 

CoInIIuter DeVICes of Canf., Santa F. 
SprIngs, Cal. 

Computer Instrs., Hempstead, .... 1'. 
Consolidated Controls Corp., Bethel, 

Conn. 
Coming Glass Works, Fluidic Products 

Dept., Coming, N.Y. 
Cross Electronics Inc., Warrendale, Pa. 
Data TechnOlogy Inc., Watertown, Mass. 
Datex Div., Duarte, Cal. 
Datron Systems, Chatsworth, Cal. 
Delco Elctrna. Diy., Kokomo, Ind. 
Dynamic Data Corp., Columbus, Ohio 
Dynapar Corp., Gurnee, III. 
Electro Corp., Sarasota, Fla. 
Electro-Craft Corp, Hopkins, Minn 
Etectrol Co., Inc., Vork, Pa. 
Farrand ControlS, Inc., Valhsils, N.V. 
Fiber Photics, Inc., Santa Cruz, Cal. 
Fincor Div., York, Pa. 

52 Mfrs. in Bold face with page numw_ cIescrIbe this product in the White pages. 
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Foxboro Co., Foxboro, Mass. 
Gap Instr. Corp., Hauppauge, N.Y. 
Gems Sensors Div., Farmington, Conn. 
General Scanning, Watertown, Mass. 
Geo Space Sys., Tampa, Fla. 
Glentek, Inc., Santa Monica, Calif. 
HEI, Inc., Chaska, Minn. 
Hills-McCanna Co .. Carpentersville, III. 
Honeywell, Minneapolis, Minn. 
Honeywell, Ft. Washington, Pa. 
Hughes Aircraft Co., Ind'l. Prods. 

Div.llnd'l. Auto, Oceanside, Cal. 
Icon Corp., Sub of U.S.M. Corp., 

Cambridge, Mass. 
IEC Electronics Corp., E. Rochester, N.Y. 
Ind'l, Control Co" Farmingdale, N.Y. 
Inl'l, Electro-Magnetics, Palatine, III. 
Jordan Controls, Milwaukee, Wisc. 
Lear Siegler, Inc., Santa Monica, Calif. 
Ledex, Inc., Dayton, Ohio 
Leeds & Northrup Corp., No. Wales, Pa. 
Lion Precision Corp, Newton, Mass. 
Luft Instrs., Inc., Lincoln, Mass. 
LVC Inds, Inc., Flushing, N.Y, 
Micro Switch, Freeport, III. 

. Midland Standard Inc., Elgin, III. 
Minnetech Labs, Minneapolis, Minn. 
MKC Elctrns. Corp., Kansas City, Kans. 
National Sonics, Farmingdale, N.Y. 

. Orbit Instr. Corp., Syosset, N.Y. 
Parametrics, Inc., Orange, Conn. 
PECO Corp., Milpitas, Cal. 
Photobell Co., Inc., New York, N.Y. 
Photomation, Inc., Mountain View, Calif. 
Precision Mechanisms Corp" 

Westbury, N.Y, 
Proto Matic Co., Cincinnati .. Ohio 
Quadrastat Controls Corp., Glendale, Cal. 
Robicon Corp., Pittsburgh, Pa. 
Schaevitz Engrg., Pennsauken, N.J. 
Scientific-Atlanta, Inc., Atlanta, Ga. 
Scientific Technology, Mountain View, Cal. 
Sealectro Corp" Mamaroneck, N,Y, 
Seco Elctrns. Corp., Hopkins, Minn. 
Sensor Corp., Scottsdale, Pa. 
Sequential Information Systems, Elmsford, 

N.Y. 
Singer Co., Glendale, Cal. 
Skan-A-Matic Corp., Elbridge, N. Y. 
Speed Detectors, Bedford, Ohio 
Sprengnether, W.F. Instr. Co., Inc., St. 

Louis, Mo. 
Taylor Instr. Process Control Div., 

Rochester, N.Y. 
Taylor-Winfield Corp., Warren, Ohio 
Texas Instruments, Control Prods. Div., 

Attleboro, Mass. . 
Theta Instr. Corp., Fairfield, N.J. 
3M Co., St. Paul, Minn. 
Transducer Controls Corp., Covina, Calif. 
Transicoil, Inc., Worcester, Pa. 
Veeder-Root, Hartford, Conn. 
Vernitech, Deer Pk., N.Y. 
Warner Elec. Brake & Clutch Co., BelOit, 

Wisc. 
Westamp, Inc., Santa Monica, Cal. 
Westinghouse Elec. Corp., Computer & .. 

Instr. Div., Pittsburgh, Pa. 
Worner Elctrn. Devices, Rankin, III. 
Yaskawa Elec. America, Inc., Oak Brook, 

III. 

Controls, Pressure 
Harrel, Inc., E. Norwalk, Conn. 

I Vol~1163 
Square 0 Co., Park Ridge, III ... Vol ~67 
Triac Elctrn. Sys., Forest Hills, N. Y. 

Vol~371,377 
Allen-Bradley Co., Milwaukee, Wlsc. 
Ametekflnstrs. & Controls, Feasterville, 

Pa. 
Autocon Inds., Inc., Minneapolis, Minn. 
Automatic Timing & Controls, Inc., King of 

Prussia, Pa. 
Bailey Meter Co., Wickliffe, Ohio 
Barber-Colman Co., Industriallnstrs. Div., 

Rockford, III. 
Bell & Howell Co., Pasadena, Calif. 
Bendix Corp., Davenport, Iowa 
Bristol Div, Waterbury, Conn 
Columbus Elec. Mfg. Co., Columbus, Ohio 
Computer Instrs., Hempstead, N.Y. 
Conrac Corp., Duarte, Cal. 
Consolidated Controls Corp., Bethel, 

Conn. 
Consolidated Ohmic Devices, Carle PI., 

N.Y. 
Control Technology Co., L.I.C., N.Y. 

Cook Elec. Co., Morton Grove, III. 
Cutler-Hammer, Milwaukee, Wisc. 
Dietz, Henry G. Co., Inc., Long Island City, 

N.Y. 
Dynamic Controls Corp., S. Windsor, 

Conn. 
Foxboro Co., Foxboro, Mass. 
Furnas Elec. Co., Batavia, III. 
Gagne Assocs., Inc., Binghamton, N.Y. 
Gems Sensors Div., Farmington, Conn. 
Honeywell, Minneapolis, Minn. 
Honeywell, Ft. Washington, Pa. 
Honeywell, Mpls., Minn. 
Kidde, Walter & Co., Belleville, N.J. 
Lear Siegler, Inc., Elyria, Ohio 
Leeds & Northrup Corp., No. Wales, Pa. 
Lion Precision Corp, Newton, Mass. 
Lull Instrs., Inc., Lincoln, Mass. 
Matheson Gas Products, East Rutherford, 

N.J. 
MKS Instrs., Inc., Burlington, Mass. 
Precision Dynamics Corp., Burbank, Cal. 
RobertShaw Controls Co., Richmond, Va. 
Rosemount Inc., Minneapolis, Minn. 
Schaevitz Engrg., Pennsauken, N.J. 
Seco Elctrns. Corp., Hopkins, Minn. 
Sensotec, Inc., Columbus, Ohio 
Singer Co., Philadelphia, Pa. 
Taylor Instr. Process Control Div., 

Rochester, N.Y. 
Texas Instruments, Attleboro, Mass. 
Texas Instruments, Control Prods. Div., 

Attleboro, Mass. 
Texas Instruments, Inc., Houston, Tex. 
Transducer Controls Corp., Covina, Calif. 
United Elec. Controls Co., Watertown, 

Mass. 
Westinghouse Elec. Corp., Computer & 

Instr. Div., Pittsburgh, Pa. 
Worner Elctrn. Devices, Rankin, III. 

Controls, Proportional 
Harrel, Inc., E. Norwalk, Conn. 

Vol :!e1163 
RFL Inds., Thermocontrol Dlv., 

Boonton, N.J ........................... Vol :!e1174 
Acromag, Inc., Wixom, Mich. 
Allis, Louis Div., Milwaukee, Wisc. 
Alnor Instr. Co., Chicago, III. 
Ametekllnstrs. & Controls, Feasterville, 

Pa. 
Amtron Inc., Midlothian, III. 
Applied Control Co., Fairfield, N.J. 
Avtron Mfg., Inc., Cleveland, Ohio 
Bailey Meter Co., Wickliffe, Ohio 
Barber-Colman Co., Industrial Instrs. Div., 

Rockford, III. 
Bendix Corp., N. Hollywood, Calif. 
Blue M Engrg. Co., Blue Island, III. 
Bowmar Instr. Corp., Ft. Wayne, Ind. 
Bristol Div, Waterbury, Conn 
Bulova Watch Co., Freq. Control 

Prods., WoodSide, N.Y. 
Cole.Parmer Instr. Co., Chicago, III. 
Control Technology Co., L.I.C., N.Y. 
Corning Glass Works, Fluidic Products 

Dept., Corning, N.Y. 
Cox & Co., Inc., New York, N.Y. 
Cross Electronics Inc., Warrendale, Pa 
Durant Digital Instrs., Watertown, Wlsc. 
Dynapar Corp., Gurnee, III. 
Electrol Co., Inc., York, Pa. 
Elctrn. Control Co., Dresher, Pa. 
Foxboro Co., Foxboro, Mass. 
Grigsby-Barton, Inc., Roiling Meadows, 

III. 
Guardian California, Culver City, Cal. 
Hills-McCanna Co., Carpentersville, III. 
Honeywell, Ft. Washington, Pa. 
Ind'i. Control Co., Farmingdale, N.Y. 
Inl'l. Instrs., Orange, Conn. 
Jordan Controls, Milwaukee, Wisc. 
Leeds & Northrup Corp., No. Wales, Pa. 
LFE Corp., Waltham .. Mass. 
Magnetics, Div. of Spang Industries, Inc., 

Sandy Lake, Pa. 
Matheson Gas Products, East Rutherford, 

N.J. 
Measurement Sys., Inc., Norwalk, Conn. 
MKC Elctrns. Corp., Kansas C~y, Kans. 
NES, Inc., Itasca, III. 
OVen Industries, Inc., Mechanicsburg, 

Pa. 
Power Control Corp., Pittsburgh, Pa. 
Research, Inc., Minneapolis, Minn. 
Robertshaw Controls Co., Richmond, Va. 
Robicon Corp., Pittsburgh, Pa. 
Schaevitz Engrg., Pennsauken, N.J. 

Seco Elctrns. Corp., Hopkins, Minn. 
Solid State Elctrns. Corp., Sepulveda, 

Cal. 
Summit Engrg. Corp., Bozeman, Mont. 
Taylor Instr. Process Control Div., 

Rochester, N.Y. 
Texas Instruments, Attleboro, Mass. 
Texas Instruments, Control Prods. Div., 

Attleboro, Mass. 
Theta Instr. Corp., Fairfield, N.J. 
3M Co., St. Paul, Minn. 
Transducer Controls Corp., Covina, Calif. 
Triac Elctrn. Sys., Forest Hills, N. Y. 
Vectrol, Inc., Rockville, Md. 
Veeder-Root, Hartford, Conn. 
Westinghouse Elec. Corp., Computer & 

Instr. Div., Pittsburgh, Pa. 

Controls, Proximity-Also See 
Controls, Capacitance 
Operated 

Triac Elctrn. Sys., Forest Hills, N. Y. 
Vol :!e371 

American Aerospace Controls Inc., 
Farmingdale, N.Y. 

Ametekllnstrs. & Controls, Feasterville, 
Pa. 

Automatic Timing & Controls, Inc., King of 
Prussia, Pa. 

Automation Services Div., Windsor, N. Y. 
Autotron, Inc., Danville, III. 
Coil Co. of Amer., Northvale, N.J. 
Cole Instrument Corp., Costa Mesa, Cal. 
Controlcrall Corp., West Chicago, III. 
Corning Glass Works, Fluidic Products 

Dept., Corning, N.Y. 
CurtiS Dev. & Mfg., Milwaukee, Wlsc. 
Delavan Electronics, Scottsdale, Ariz. 
Dolan-Jenner Inds., Inc., Melrose, Mass. 
Electro Corp., Sarasota, Fla. 
Electrol Co., Inc., York, Pa. 
Farmer Elec. Prods. Co., Inc., Natick, 

Mass. 
Grigsby-Barton, Inc., Rolling Meadows, 

III. 
Gulton Inds., Servonic/lnstr. Div., Costa 

Mesa, Cal. 
HEI, Inc., Chaska. Minn. 
Honeywell, Minneapolis, Minn. 
IEC Electronics Corp., E. Rochester, N.Y. 
Licon Dlv., Chicago, III. 
Lion Precision Corp, Newton, Mass. 
Micro Switch, Freeport, III. 
Midland Standard Inc., Elgin, III. 
PECO Corp., Milpitas, Cal. 
Photobell Co., Inc., New York, N.Y. 
Precision Dynamics Corp., Burbank, Cal. 
Reed Switch Dev. Co., Greenwich, Conn. 
Robertshaw Controls Co., Richmond, Va. 
Schaevitz Engrg., Pennsauken, N.J. 
Scientific Technology, Mountain View, Cal. 
Sensor Corp., Scottsdale, Pa. 
Skan-A-Matic Corp., Elbridge, N. Y. 
Solid State Elctrns. Corp., Sepulveda, 

Cal. 
Square 0 Co., Park Ridge, III. 
Texas Instruments, Attleboro, Mass. 
Tri-Tronics Co., Oak Brook, III. 
Warner Elec. Brake & Clutch Co., Beloit, 

Wisc. 
Whittaker Corp., Los Angeles, Cal. 

Controls, Remote 
GRM Corp., Medford, N.J ......... Vol 1.319 
Measurement Sys., Inc., Norwalk, Conn. 

Vol :!e356 
Servo-Tek Prods. Co., Hawthorne, N.J. 

Vol~61 
Square 0 Co., Park Ridge, III •.. Vol :!e367 
ADC Prods., Minneapolis, Minn. 
Alco Elctrn_ Prods., North Andover, 

Mass. 
Allen-Bradley Co., Milwaukee, Wlsc. 
Allis, Louis Div., Milwaukee, Wisc. 
AMF Electical Prods., Alexandria, Va. 
Amphenol Rf Div., Danbury, Conn. 
A.R.F. Products, Inc., Boulder, Colo. 
Arrow-Hart, Inc., Hartford, Conn. 
Astrosystems, Inc., Lake Success, N.Y. 
Autocon Inds., Inc., Minneapolis, Minn. 
Automatic Timing & Controls, Inc., King of 

Prussia, Pa. 
Bailey Meter Co., Wickliffe, Ohio 
Barber-Colman Co., Industrial Instrs. Div., 

Rockford, III. 
Bramco Controls, Piqua, Ohio 
Carson Mfg. Co., Indianapolis, Ind. 
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Controls, SCR 
Cole Instrument Corp., Costa Mesa, Cal. 
Cole-Parmer Instr. Co., Chicago, III. 
Control Technology Co., L.I.C., N.Y. 
Dale Elctrns., Inc., Yankton, S.D. 
Dataprobe, Inc., So. Hackensack, N.J. 
Datron Systems, Chatsworth, Cal. 
Dukane Corp., St. Charles, III. 
Electrol Co., Inc., York, Pa. 
Foxboro Co., Foxboro, Mass. 
Furnas Elec. Co., Batavia, III. 
General Elec. Company, Providence, R.1. 
Geo Space Sys., Tampa, FIe. 
Hathaway Instruments, Inc., Denver, 

Colo. 
Heitz, Karl, Inc., New York, N.Y. 
Hills-McCanna Co., Carpentersville, III. 
Honeywell, Ft. Washington, Pa. 
Hughes Aircraft Co., Ind'l. Prods. 

Div.llnd'l. Auto, OceanSide, Cal. 
Icon Corp., Sub of U.S.M. Corp., 

Cambridge, Mass. 
Innovatek Enterprise, Millerton, N.Y. 
Landis & Gyr, Inc., Elmsford, N.Y. 
Ledex, Inc., Dayton, Ohio 
Leeds & Northrup Corp., No. Wales, Pa. 
Lull Instrs., Inc., Lincoln, Mass . 
Micro SWitch, Freeport, III. 
Midland Standard Inc., Elgin, III. 
NES, Inc., Itasca, III. 
Oak Inds. Inc., Crystal Lake, III . 
Precision Dynamics Corp., Burbank, Cal. 
Quadrastat Controls Corp., Glendale, Cal. 
RCA Corp., Camden, N.J. 
Robertshaw Controls Co., Richmond, Va. 
Scientific Technology, Mountain View, Cal. 
Seco Elctrns. Corp., Hopkins, Minn. 
Solid State Elctrns. Corp., Sepulveda, 

Cal. 
Sprengnether, W.F. Instr. Co., Inc., St. 

Louis, Mo. 
Superior Elec., Bristol, Conn. 
Texas Instruments, Attleboro, Mass. 
Theta Instr. Corp., Fairfield, N.J. 
Triac Elctrn. Sys., Forest Hills, N. Y. 
Warner Elec. Brake & Clutch Co., Beloit, 

Wisc. 
Westinghouse Elec. Corp., Defense & 

Public Sys, Pittsburgh, Pa. 

Controls, Run, Shutdown 
Command, Start 

Autronlcs Corp., Pasadena, Calif. 
Vol2ea33 

Triac Elctrn. Sys., Forest Hills, N. Y. 
Vol :!e371 

Amtron Inc., Midlothian, III. 
Applied Control Co., Fairfield, N.J. 
IEC Electronics Corp., E. Rochester, N.Y. 
Innovation Industries Inc., Roswell, N.M. 
Lundy Elctrns. & Sys., Inc., Glen Head, 

N.Y. 
Micro Switch, Freeport, III. 
NES, Inc., Itasca, III. 
PECO Corp., Milpitas, Cal. 
Scientific Technology, Mountain View, Cal. 
Square 0 Co., Park Ridge, III. 

Controls, SCR 
Autronlcs Corp., Pasadena, Calif. 

Vol :!e333 
Bodine Elec. Co., Chicago, III. Vol ~34 
Hunt Electronics Co., Dallas, Tex. 

VoI4·S16·52S· 
NWL Tran,formers, Trenton, N.J. 

Vol 30 1267 
Square 0 Co., Park Ridge, III ... Vol :!e367 
Triac Elctrn. Sys., Forest Hills, N. Y. 

Vol 2.371,373 
Allen-Bradley Co., Milwaukee, Wisc. 
Allis-Chalmers, Milwaukee, Wisc. 
Allis, Louis Div., Milwaukee, Wisc. 
Alnor Instr. Co., Chicago, III. 
AMF Electical Prods., Alexandria, Va. 
Applied Control Co., Fairfield, N.J. 
B & B Motor & Control, New York, NY 
Barber-Colman Co., Industrial Instrs. Div., 

Rockford, III. 
Basler Elec. Co., Highland, III. 
Blue M Engrg. Co., Blue Island, III. 
Bristol Div, Waterbury, Conn 
Bulova Watch Co., Servo Prods. 

Elctrns. Div., WoodSide, N.Y. 
Caig Labs., Inc., Westbury, N. y, 
Cal-Power Corp., EI Segundo, Calif. 
Carson Mfg. Co., Indianapolis, Ind. 
Coil Co. of Amer., Northvale, N.J. 
Constant Voltage Co., Chicago, III. 
Cox & Co., Inc., New York, N.Y. 
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Controls, SCR (cont'd) 
Cross Electronics Inc .• Warrendale. Pa. 
Cutler-Hammer, Milwaukee. Wise. 
Catron Systems. Chatsworth. Cal. 
De Soto Elec. Prods .• De SolO. Mo. 
Despatch Oven Co., Minneapolis. Minn. 
Digitron Corp., Norristown, Pa. 
Dynamic Controls Corp:. S. Windsor. 

Conn. 
Electro-Devices. Inc .• P.terson. N.J. 
Electro-Pacific. Inc., Goleta.' CalK. 
Electrol Co .• Inc .• York. Pa. 
Elctrn. Control Co .• Dresher. Pa. 
Fi/'lcor Div .• York. Pa. 
FIring Circuits, Norwalk, Conn. 
Flight Sys., Inc., Mec:hank:sburg, Pa. 
General Inslr. Corp., Semiconductor 

CO/Ilps. Div., Hicksville, N.Y. 
Glentek. Inc .• Santa Mon~. Calif. 
Grigsby-Barton, Inc., Rolling Meadows, 

III. 
GRM Corp., Medford, N.J. 
Halmar Elctrns:, Inc .• Columbus. OhiO 
Honeywell. Ft. Washington. Pa. 
Hotpack Corp .• Phila .• Pa. 
Hughes Aircraft Co .• Ind·1. Prods. 

Div.llnd·l. Auto. Oceanside. Cal. 
Int'!. Instrs .• Orange. Conn. 
Intematlona) Rectifier, EI Segundo, Cal. 
Jordan Controls. Milw.aukee. Wisc. 
lFE Corp .• Waltham .. Mass. 
Magnetics. Div .. of Spang Industries. Inc., 

Sandy Lake. I"&". 
Master Elctrn. Controls. Santa Monica. 

Cal. 
Midland Standard Inc., Elgin. III. 
Motorola Semiconductor Prods •• Phoenix. 

Ariz. 
Ohmlte Mfg. Co .. Skokie, III. 
Parametrics, Inc., Orange. Conn. . 
Power Control Corp .• Pittsburgh. Pa. 
Reliance Elec. Co .• Cleveland. Ohio 
Research. Inc .• Minneapolis. Minn. 
RFL Inds., Thermocontrol Dlv., 

Boonton, N.J. 
Robicon Corp .• Pittsburgh. Pa. 
Rosemount Inc .• Minneapolis. Minn. 
Schaevitz Engrg., PeI1nsauken. N.J. 
Scientific-Atlanta. Inc .• Atlanta. Ga. 
Seco Elctrns. Corp .• Hopkins. Minn. 
Sensor Corp., Scottsdale. Pa. 
SlgnaUte, Neptune, N.J. 
Texas Instruments. Dallas. Tex. 
Texas Instruments. Attleboro. Mass. 
Vectrol. Inc .• Rockville. Md. 
Veeder-Root, Hartford, Conn. 
Voltex Co .• Inc .• Farmingdale. N.Y. 
Ward leonard Elec. Co .• MI. Vernon. N.Y. 
WER Industrial. Grand Island. N.Y. 
Westamp. Inc .• Santa Monica. Cal. 
Yaskawa Elec. America. Inc., Oak Brook. 

III. 

Controls, Sensing, 
Monitoring-Voltage, Phase, 
Frequency 

Autronics corp., Pasadena, Calif. 
Vol 20333 

Active Control InstrumentatIon, E. 
Northport, NY 

Control Technology Co .. LI.C., N.Y. 
Cross Electronics Inc .• Warrendale, Pa. 
Diversified Elctrns., Evansville, Ind 
Dynamic Controls Corp .• S. Windsor. 

Conn. 
Dynapar Corp .• Gurnee. III. 
Hartman Electrical Mfg .• Mansfield. Ohio 
\..uft Instrs .• Inc .• Lincoln, Mass. 
'"'-tIr/1lletrumentltlo Clevellnd, 

Ohio 
Power Control Corp., Pittsburgh. Pa 
Solid State Eletrns. Corp., Sepulveda, 

Cal. 
Trille Elctrn. Sys., Forest HIRs, N. Y. 
Warren G-V Communications. Livingston. 

N.J. 

Controls, Servo System 
Active Control Instrumentation, E, 

1II0rthport, Ny .............. Vol ~26,327 
Control Technology Co., Lt.C., N.Y. 

VoIM87 
Ind'i. Control Co., Farmingdale, N.Y. 

Vol 20989 
Torque Syatems, Waltham, Maas. 

Vol 20991 
UnhoIta-DickIe Corp., Hamden, Conn. 

Vol tes30 

ABA Industries, Inc .• Pinellas Pk .• Fla. 
Amerk:an Nucleonics Corp., Woodland 

Hills. Cal 
Arnold Magnetlca, Culver City, Cal. 
Bateo, Inc., Warmlnater, Pa. 
Bendix Aerospaca-Elctrns .• Teterbo.ro. N:J. 
Bendix Corp .• N. Hollywood. Calif. 
BOdine Elee. CO., Chicago, III 
Bowmar tnatr. Corp., Ft. Wayne, Ind. 
Bulova Watch Co., Servo Prods. . 

Elctrna. Dlv., Woodside, N,Y. 
C & A Products, Inc., Woodside, N. Y. 
CAlEX (California Elctrn. Mfg. Co.), 

Alamo, Calff. 
Datron Systems. Chatsworth. Cal. 
Digiac Corp .• Plainview, N.Y. 
Dynapar Corp .• Gurnee. III. 
Electro-Crat! Corp, Hopkins. Minn 
Hills-McCanna Co., CarPe/1tersville. III. 
Honeywell, Ft. Washington, Pa. 
Innovatek Enterprise, Millerton. N.Y. 
lear Siegler. Inc., Santa Monica, Calif. 
Lundy Elctrns. & Sys .• Inc .• Glen Head, 

N.Y. 
McDonnell Douglas Electronics Co .• St 

Charles, Mo. 
Meijronics Inc .• leeds. Ala. 
Micro Switch, Freeport, IU. 
Robicon Corp .. Pittsburgh. Pa. 
Scientific-Atlanta, Inc., Atlanta. Ga. 
Scientific Technology. Mountain View, Cal. 
Sequential InformatiOn Systems. Elmsford, 

N.Y. 
Singer Co .• Little Falls. N.J, 
Superior Mfg. & Instrurtilmt Corp .• long 

Island City. N.Y. 
Theta Instr. Corp., Fairfield, N.d. 
Transicoil. fnc .• Worcester. Pa. 
Vemltech, Deer Pk., N.Y. 
Vibra-Metrics, Inc., E. Havel1. Conn. 
Westamp. Inc .• Santa Monica, Cal. 
Westinghouse Elec. Corp .• Computer & 

Instr. Div .• Pittsburgh. Pa. 
Zonic Tech. Labs., Ci(lCinnati. OhiO 

Controls, Stepping Motor 
Superior EIec., Briatol, Conn ... Vol 20663 
ABA Industries, Inc., PineHas Pk., Fla. 
American Elctrns .• Inc., Fullerton, Cal. 
Automatic Timing & Controls. Inc., King of 

Prussia. Pa. 
B & B Motor & Control. New York. NY 
Bowmar lnalr. Corp., Ft. Wayne, Ind. 
Bulova Watch CO., Servo PrOds. 

Elctrns. Dlv., Woodside, N.Y. 
Clifton PreciSion, Clifton Hgts .• Pa. 
Computer Devices of Calif., Santa Fe 

Springs, Cal. ' 
Coni'ac Corp .• Fairfield, N.J. 
Control Data Corp .• Minneapolis. Minn. 
Datron Systems, Chatsworth. Cal. 
Oynapar Corp .• Gurnee. III. 
Furnas Elec. Co .• Batavia, III. 
Gap Instr. Corp., Hauppauge. N.Y. 
Glentek. Inc., Santa Monica. Calif. 
Harowe Servo Controls. W. Chester. Pa. 
Honeywell. Ft. Washington, Pa. 
Icon Corp .• Sub of U.S.M. Corp., 

ClIlTfbrldge, Mass. 
IMC Magnetk:s Corp., Weatbury, N.Y. 
IMC Magnetics Corp., Rochester, N.H. 
IMC Magnetics Corp •• Maywood. Cal. 
ledell, Inc .. Dayton, Ohio 
M8IIIIIII'em9IIt Sye., Inc., Norwalk, Conn. 
Nofttt AIIIertcan Philips CpntroIa COrp.. 

Cheshire, Conn. 
Precision Oynarnics Corp .. Butbank. Cal. 
Precision TImer Co •• Weatbrook, Conn. 
Proto Mlllic Co .• Cincinnati .. Ohio 
SCS Corporatlon-Mk:rosystems, Ft. 

Lauderdale, Fla. 
Seale!:trO Corp., Mamaroneck, N.Y. 
Sigma Instrs .• Inc .• Braintree. Mass. 
Singer Co., Little Falls. N.J. 
Summit Engrg. Corp., Bozeman, Mont. 
Superior Mfg. & Instrument Corp .• long 

Island City. N.Y. 
Texas Instruments. Attleboro. Mass. 
Theta Instr. COrp., Fairfield, N.J. 
T(ansicoil. inc., Worcester. Pa. 
Vemlteclt, Deer Pk., N.Y. 
Warner Elee. Brake & Clutch Co., Beloit. 

WISC. 
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Controls, Temperature 
Autronk:s Corp., Peaadena, Calif. 

. VoI20333 
Cox Ic Co., Inc., N_ York, N.Y. 

VoI2e1160 
Harrel, Inc., E. Norwalk, COnn. 

Vol2e1163 
Mclean Engrg. Laba.. Princeton Jetn., 

N.J ......... ~ ........ _ ................. _. Vol a-1048 
Omega Engrg., Inc., Stamford, Conn. 

Vol2e1173 
Oven Industries, Inc., MechaniCSburg, 

Ps._ ............................................. Vol ~ 
RFL IneIs., TherrJIOControi Dlv., 

Boonton, N.J ......... _ .. _ ......... Vol2e1174 
Square D Co., Park Ridge, ilL .. Vol ~67 
Triac Ek:tm. Sys., Forest Hills, N. Y. . 

VoI~71,377 

Acromag. Inc .• Wixom, Mich. 
AOC Prods., MlnneapoUs, Minn. 
Advanced Kinetics, Costa Mesa. Calif. 
Allen-Bredley Co., Milwaukee, Wlsc. 
Alnor Instr. Co .• Chicago, III. 
American Instr. C'o .• Silver Spring, Md. 
Ametekllnstrs. & Controls, Feasterville, 

Pa. 
AMF Electical Prods .• Alexandria. Va. 
Andersen Labs. Inc., Bloomfield, Conn. 
Applied Materials Tech .• Santa Clara. Cal. 
ARI Inds., Inc .• Franklin Pk., III. 
Bailey Meter Co .• Wickliffe. Ohio 
Barber-Colman Co .• Industrial Instrs. Oiv., 

Rockford, III. 
Barries Engrg. Co., Stamford, Conn. 
BECO. Inc .• Salem. Va: 
8eede Electrk:allnatr. Co., Inc., 

Penacook, N.H. 
Bell & Howell Co., Pasadena, Cain. 
Bell Industries, Compton. Cal. 
Blue M Engrg. Co., Blue Island, III 
BristOl Div.Waterbury, Conn 
Burling Instr. Co., Chatl:lam. N.J. 
CBlg Labs., Inc., Westbury, N.Y. 
Cal·R, Inc .• Santa Monica. Cal. 
Cal-R. Inc., Thermonetics Div., Santa 

Monica. Cal. • 
Cambridge Thermionic. Cambridge. Mass 
Chatham Controls Corp .• Chatham. N.J. 
Clirnatronics Corp .• Hauppauge. N.Y.· 
Cole-Parmer Instr. Co., Chicago. III. 
Columbus Elec. Mfg. Co., Columbus, Ohio 
Consolidated Controls Corp .• Bethel. 

Conl\ 
Consolidated Ohmic DeVices. Carle PI.. 

N.Y. 
Control Technology Co.. LI.c.. N.y. 
Cross Electronics Inc .• Warrendale, Pa 
Curtla Dev. & Mfg., Milwaukee, Wisc. 
Davidson Elctrn. Dev.Co., Erie. Pa. 
Oevco Engrg., W. Caldwell. N.J. 
Dohrmann Div., Mountain View, Cal. 
Dynamic Controls Corp., S. Windsor, 

Conn. 
Eagle Signal. Davenport. Iowa 
Eastern Industries. Hamden. Conn. 
Edison, Instr. Div .• W. Orange. N.J. 
Elcom Sys., Deer Pk .• N.Y. 
Electro-PaCific, Inc .• Goleta, Calif. 
Electrol Co .• Inc .• York. Pa. 
Elctrn. Control Co., Dresher, Pa. 
Electronic Research Co., Shawnee 

Mlaslon, KIln. 
Elmwood Sensors, Inc., Cranaton, R.I. 
Essex International. Mansfield. Ohio 
Fenwal. Inc., Ashland. Mass. 
FISher Sci. Co .. Pittsburgh, Pa. 
Forma Scientific. Msrletta, Ohio 
Foxboro Co., Foxboro, Mass. 
General Electric. ShelbyvHIe. Ind. 
General EIee., W. Lynn, Mass. 
Glentek. Inc .• Santa Monica; Calif. 
Guardian California, Culver City. Cal. 
Guildline I[lstrs .• Inc., larchmont, N.Y. 
H-B Instr. Co., Phila., Pa. 
Hamlin, Inc., Lake Milia, Wise. 
Hexacon Elec. Co., Roselle Park, N.J. 
Hoagland Instr., Dayton. N.J. 
Honeywell. Ft. Washington, Pa. 
Honeywell, Mpls., Minn. 
Hope Elctrns .• Clifton. N.J. 
Hunt ElectronlcBCo.. Denae, Tex. 
Hy-C81 Engrg .• Santa Fe Springs, Cal. 
IEC Electronics Corp .• E. Rochester. N.Y. 
Int'l. Instrs .. Orange, Conn. 
Jade Corp., Hl!IIIIn9don VaRer, Pa. 
James EIctrns .• Inc .. Chicago, til. 
Keystone Carbon Co., St. Marya, Pa. 

Kidde. Walter & Co., Belleville. N.J. 
Kistler Instr. Co .• Redmond. Wash. 
Lab-Line InslrS., Inc., Melrose Park, III. 
Larson lnalr. Co., Inc.. Orangeburg, N.Y. 
Leeds & Northrup Corp., No. Wales. Pa 
lFE Corp .• Waltham" Mass. 
lull Instrs .• Inc .. Lincoln, Mass. 
Mag-Con, Inc., New Brighton, Minn. 
Master Etc!rn. Controls. Santa Monica. 

Cal. 
Matheson Gas Products, East Rutherford. 

N.J. 
Matrix Corp., Beech Grove, Ind. 
Midland Standard Inc., Elgin, III. 
Mikron Instr. Co .• RidgeWOOd, N.J. 
MKC Elctrns. Corp .• Kansas City. Kans. 
NES, Inc., Itasca, ilL 
NH Research, Inc., Santa Ana, Calif. 
North Hilla Efctrns., Inc., Glen Cove, 

N.Y. 
Nuclear Resch. Corp., Southampton. Pa. 
Nuclear Sys., Garland. Tex .. 
OAL Assocs .. Inc., Westbury. N.Y. 
Oxford Instr. Corp .• Annapolis. Md. 
P.E.T .. Inc .• Pittsburgh. Pa. 
PIoneer !Instrumentation, Cleveland, 

Ohio 
Precision Dynamics Corp .• Burbank, Cal. 
Prtcision Sci. Co .• Chicago, III. 
Princeton Applied Resch. Corp .• Princeton. 

N.J. 
Prjnco Instrs., Southampton. Pa 
Procedyne Corp .• New BrunswiCk, N.J. 
Proto,Matic Co .. Cincinnati .. Ohio 
Raytek, Inc .• Mountain View, Cal. 
RDF Corp., Hudson. N.H. 
Releo Prods., Denver. Colo. 
Research, Inc .•. Minneapolis, Minn. 
RIL Elctrns., Inc .• Southampton, Pa. 
Robertshaw Controls Co., Richmond, Va. I Robicon Corp., Pittsburgh. Pa. 
Rosemount Inc., Minneapolis. Minn. 
Rosemount Nashville Inc .. Lavergne. Tenn. 
Recorder Systems Ow .• E. Greenwich, R.1. 
Seientronics, Barrington. N.J. 
Sigma Instrs., Inc., Braintree. Mass. 
Signet Scientific Co .• Burbank. Cal. 
Simpson Elee. Co., Chicago. III. 
Singer Co .. Philadelphia. Pa. 
Singer Co .• Schiller Park. III. 
Sunshine Sci. In~trs .• Inc., Philadelphia. Pa. 
Syracuse Elctrns. Corp .• Syracuse, N.Y. 
Syscon Inl'l., Inc., $0. Bend, Ind. 
Taylor Instr. Process Control Div., 

Rochester, N.Y. 
Tempi! Div .• So. Plainfield. N.J. 
Tempo Instrument. Inc., Plainview. N.Y. 
Temptronix Inc., Newton, Mass. 
Texas Instruments, Attleboro, Mass. 
Texas Instruments, Control Prods. Div., 

Attleboro. Mass. 
Thermal Sys., los Angeles, Cal. 
Thermo Elec. Co .• Inc., Saddle Brook. N.J. 
Thermometrics, Inc., Edison. N.J. 
Tohoku Metal Inds., Ltd .• Tokyo, Japan 
Trans-Met Engrg .• La Habra, Cal. 
Tr8l)sducer Controls Corp., Covina, Calif. 
Tylan Corp .• Torrance. Calif. 
Untted Elec. Controls Co., Watertown. 

Mass. 
Varian Assocs .• Vacuum Div .• I"alo Alto, 

Cal. 
Vectrol. Ifle., Rockville. Md. 
Victory Engrg. Corp., Springfield, N.J. 
VirTis Co .• Gardiner, N.Y. 
Voltex Co .• Inc., Farmingdale, N.Y. 
Warren G-V Communications. Livingston, 

N.J, 
Wallow Elee. Mfg. Co .• St. louis. Mo. 
Yellow Springs Instr. Co., Inc.,Yellow 

Springs. Ohio 

Controls, Thyratron Grid 
Del Electronics Corp .. Mt. Vernon. N.Y. 
Firing Circuits, Norwalk, Conn. 
Hope Elctrns .• Clifton. N.J. 
Precision Dynamics Corp., Burbank, Cal. 
Taylor-Winfield Corp .• Warren. Ohio 
Triac Elctm. Sys .. Foreat Hills, N. Y. 
Vectrof. Inc .. Rochille, Md. 

Controls, Tirlling-5ee Timers 

Controls, Torque-Electronic 
Torque Syatems, Waltham, Ma ... 

.VoI2e .. , 
ABA Industries, Inc., Pinellas Pk .• Fla. 
Allis, louis Div .. Milwaukee. WiSe. 
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Ametek/lnstrs. & Controls. Feasterville. 
Pa. 

B & B Motor & Control. New York, NY 
Bodine Elec, Co" Chicago. III, 
Bulon Watch Co" Servo Prods. 

Elctrns. Dlv., Woodside, N.Y. 
Control Technology Co., LI.C., N.Y. 
Cross Electronics Inc., Warrendale, Pa. 
Electrol Co., Inc., York, Pa. 
Fincor Div., York, Pa. 
General Time Corp., Thomaston, Conn. 
Himmelstein, S. & Co., Elk Grove Village, 

III. 
Honeywell, Ft. Washington, Pa. 
Ledex, Inc., Dayton, Ohio' 
McFadden Elctms. Co., South Gate, Calif. 
Minnetech Labs, Minneapolis, Minn. 
Robicon Corp., Pittsburgh, Pa. 
Sensotec, Inc., Columbus, Ohio 
Sigma Instrs., Inc., Braintree, Mass. 
Triac Elctm. Sys., Forest Hills, N. Y. 
Vibrac Corp., Chelmsford, Mass. 
West Coast Resch. Corp., Los Angeles, 

Calif. 
Westinghouse Elec. Corp., Computer & 

Instr. Div., Pittsburgh, Pa. 
Zonic Tech. Labs., Cincinnati, Ohio 

Controls, Voltage Regulating 
-See Regulators & 
Stabilizers,Voltage 

Controls, Volume & Tone; 
Wirewound-See 
Potentiometers; Rheostats 

Convection Cooling 
Packages, Semiconductor
See Transistor & Diode Heat 
Dissipators 

Converters, A-C to D-C 
(Non-Rotary)--See Power 
Supplies A-C to D-C 

Converters, Analog To Digital 
A. D. Data Sys.. Inc .• Rochester, N.Y. 

Vol 1-325 
American Astrlonlcs, Costa Mesa, Cal 

Vo11e321 
Burr-Brown Resch. Corp., Tucson, Ariz. 

Vo11e328 
Computer Conversions Corp., East 

Northport, N.y ........................... Vol 1e336 
Computer Labs, Greensboro, N.C. 

Vo11e334 
Control Technology Co., L.I.C., N.Y. 

Vol :ze987 
Cycon, Inc., Sunnyvale, Cal ... Vol 4°335" 
Datel Systems Inc., Canton, Mass. 

Vo11e339 
Hybrid Sys. Corp., Bt!rllngton, Mass. 

Vol 10346-348 
ILC Data Device Corp., Hicksville, N.Y. 

Vo11e349 
Inter-Computer Elctrns., sub. American 

Electrn. Lab., Lansdale, Ps. 
VoI1e352,353 

Kepco, Inc., Flushing, N.Y ......... Vol 10744 
North Hills Elctrns., Inc., Glen Cove, 

N.Y ............................................... Vol2e359 
Preston Scientific, Anaheim, Cal. 

Vol 10368; Vol 20320,321 
Solid State Elctrns. Corp., Sepulveda, 

Cal ............................................... Vol 10937 
Alrflyte Elctms. Co., Bayonne, N.J. 
American Elctrn. Labs., Inc., Lansdale, Pa. 
Amtron Inc., Midlothian, III. 
Anadex Instrs., Inc., Van Nuys, Calif. 
Analogic, Wakefield, Mass. 
Astrosystems, Inc., Lake Success, N.Y. 
Austin Elctrns., Roselle, N.J. 
Automated Meas., Oakland, Calif. 
Baganoff Assocs .. Inc., St. Louis, Mo. 
Baldwin Elctrns., Little Rock, Ark. 
Beckman Instrs., Hellpot Dlv., Fullerton, 

Cal. 
Bell & Howell Co., Pasadena, Calif. 
Biomation Corp., Cupertino, Calif. 
Bowmar Inst,. Corp., Ft. Wayne, Ind. 
Bristol Div, Waterbury, Conn 
C & A Products, Inc., WoodSide, N. Y. 
Computer Prods., Ft. Lauderdale, Fla. 
Conrac Corp., Fairfield, N.J. 
Corning Glass Wonks, Elct,n. Prods. 

Dlv., Coming, N.Y. 

Corning Glass Works, Fluidic Products 
Dept., Corning, N.Y. 

Data General Corp. (E), Southboro, Ma. 
Data Technology, Santa Ana, Cal. 
Datametrics Inc., Wilmington, Mass. 
Datascan, Inc., Clifton, N,J. 
Datum, Inc., Anaheim, Calif. 
Digiac Corp., Plainview, N.Y. 
Digilin, Inc., Glendale, Cal. 
Digital Equip. Corp., Maynard, Mass. 
Digitron Corp., Norristown, Pa. 
Doric Sci. Corp., San Diego, Calif. 
Dranetz Engrg. Labs., So. Plainfield, 

N.J. 
Dynamic Measurements Corp., 

Winchester, Ma. 
E·H Resch. Labs., Inc., Oakland, Cal. 
Electro-Numerics, Santa Clara, Cal. 
Elctrn. Assocs., W. Long Branch, N.J. 
Epsco, Inc., WestWOOd, Mass. 
Fairchild Space & Defense Sys., Syosset, 

N.Y. 
Fifth DimenSion, Princeton, N.J. 
Foxboro Co .. Foxboro. Mass. 
Junction Modules, Inc., Irvine, Cal. 
Gap Instr. Corp., Hauppauge, N.Y. 
General Devices, Inc., Princeton, N.J. 
General Microwave Corp., Farmingdale, 

N.Y. 
Gralex Inds., Div. Gen. Microwave, 

Farmingdale, N.Y. 
GTE Sylvania Inc .. Elctrn. Sys. Gp., 

Waltham, Mass. 
Heath Co., Benton Harbor, Mich. 
Honeywell Information Systems, Waltham, 

Mass. 
IEC Electronics Corp., E. Rochester, N.Y. 
Ind'l. Control Co., Farmingdale, N.Y. 
Innovatek Enterprise, Millerton, N.Y. 
Intech, Santa Clara, Cal. 
Lear Siegler, Inc., Santa Monica, Calif. 
Lear Siegler, Grand Rapids, Mich. 
Lecroy Resch. Sys. Corp., West Nyack, 

N.Y. 
Leeds & Northrup Corp., No. Wales, Pa. 
Measurement Sys., Inc., Norwalk, Conn. 
Melcor Elctrns. Corp., Farmingdale, N.Y. 
Micro Instr. Co., Hawthorne, Cal. 
Micro Networks, Worcester, Mass. 
Milletren, Inc., Pittsburgh, Pa. 
Monitor Labs, Inc., San Diego, Cal. 
Monitor Systems, Ft. Washington, Pa 
MPC Prods. Corp., Chicago, III. 
NES, Inc., Itasca, III. 
Newport Labs., Inc., Santa Ana, Cal. 
Nicolet Instr. Corp., Madison, Wlsc. 
Norden Dlv., Norwalk, Conn. 
North Atlantic Inds., Plainview, N.Y. 
Northern Precision Labs., Inc., Fairfield, 

N.J. 
Novatronics, Inc., Pompano Beach, Fla. 
Nuclear Data, Palatine, III. 
Packard Instrument Co., Inc., Downers 

Grove, III. 
Phoenix Data Inc., Phoenix, Ariz. 
PPM, Inc., Bedford, Ohio 
Precision Monollthlcs Inc., Santa Clara, 

Cal. 
Princeton Applied Resch. Corp., Princeton, 

N.J. 
R.CA Electromagnetic & Aviation Sys. 

Div., Van Nuys, Cal. 
RFL Inds., Comms. Div., Boonton, N.J. 
Rohde & Schwarz SiS., PassaiC, N.J. 
SCientific·Atlanta, Inc., Atlanta, Ga. 
Scientific Measurements, Wilmette, III. 
SCS Corporatlon-Microsystems, Ft. 

Lauderdale, Fla. 
Signal Analysis Oper., Hauppauge, N.Y. 
Singer Co., Little Falls, N.J. 
Sprague Elec. Co., No. Adams, Mass. 
SSR Instrs. Co .. Santa Monica, Cal. 
Struthers-Dunn, Inc., Bettendorf, Iowa 
Superior Mfg. & I~strument Corp., Long 

Island City, N.Y. 
Systron-Donner Concord Instr. Dlv., 

Concord, Cal. 
Takeda Riken Industry Co., LId., Tokyo 

176, Japan 
TektroniX, Inc., Beaverton, Ore. 
Teledyne Philbrick, Dedham, Mass. 
Theta Instr. Corp., Fairfield, N.J, 
3M Co., St. PaUl, Minn. 
Tohoku Metal Inds., LId., Tokyo, Japan 
Toledo Scale, Toledo, Ohio 
United Sys. Corp., Dayton, Ohio 
Varian Assocs., Palo Alto, Cal. 

Converters, Digital To Analog 
Varian Data Machines, Palo Alto, Cal. 
Veeder-Root, Hartford, Conn. 
Vega Precision Labs., Vienna, Va. 
Vernltech, Deer Pk., N.Y. 
Vidar Corp., Mountain View, Cal. 
Westinghouse Elec. Corp., Computer & 

Instr. Div., Pittsburgh, Pa. 
Wyle Computer Prods., Inc., EI Segundo, 

Calif. 
Xerox Data Sys., EI Segundo, Cal 
Zeltex, Inc., Concord, Calif. 

Converters, Analog To Pulse 
North Hills Elctrns., Inc., Glen Cove, 

N.Y ............................. : ................. Vol 20359 
Solid State Elctrns. Corp., Sepulveda, 

Cal ............................................... Vol 1"937 
Anadex Instrs., Inc., Van Nuys, Calif. 
Analogic, Wakefield, Mass. 
Astrosystems, Inc., Lake Success, N.Y. 
Bowmar Instr. Corp., Ft. Wayne, Ind. 
Computer Conversions Corp., East 

Northport, N.Y. 
Conrac Corp., Fairfield, N.J. 
Control Technology Co., LI.C., N.Y. 
Datum, Inc., Anaheim, Calif. 
Digilin, Inc., Glendale, Cal. 
Digital Equip. Corp., Maynard, Mass. 
Dranetz Engrg. Labs., So. Plainfield, 

N.J. 
Electro-NumeriCS, Sa"ta Clara, Cal. 
Foxboro Co., Foxboro, Mass. 
Junction Modules, Inc., Irvine, Cal. 
General Microwave Corp., Farmingdale, 

N.Y. 
Gralex Inds., Div. Gen. Microwave, 

Farmingdale, N.Y. 
GTE Sylvania Inc., Elctrn. Sys. Gp., 

Waltham, Mass. 
Hybrid Sys. Corp., Burlington, Mass. 
Lear Siegler, Grand Rapids, Mich. 
Matrix Corp., Beech Grove, Ind. 
Measurement Sys., Inc., Norwalk, Conn. 
Norden Dlv., Norwalk, Conn. 
R.CA Electromagnetic & Aviation Sys. 

Div., Van Nuys, Cal. 
Struthers-Dunn, Inc., Bettendorf, Iowa 

Converters, Binary To 
Decimal 

Astrosystems, Inc., Lake Success, N.Y. 
Vol 10326 

Metric Sys., Ft. Walton Beach, Fla. 
Vol 10357 

A. D. Data Sys., Inc., Rochester, N.Y. 
Airflyte Elctms. Co., Bayonne, N.J. 
Analogic, Wakefield, Mass. 
Bowmar Instr. Corp., Ft. Wayne, Ind. 
CGS Units, Inc., Rochester, N.Y. 
Computer Conversions Corp., East 

Northport, N.Y. 
Conrac Corp., Fairfield, N.J. 
Corning Glass Works, Elctrn. Prods. 

Div., Corning, N.Y. 
Corning Glass Works, Fluidic Products 

Dept., Corning, N.Y. 
Data Technology Inc., Watertown, Mass. 
Datametrics Inc., Wilmington, Mass. 
Datascan, Inc., Clifton, N.J. 
Datum, Inc., Anaheim, Calif. 
Digital Equip. Corp., Maynard, Mass. 
DlglI,an Co., Pasadena, Cal. 
Digitron Corp., Norristown, Pa. 
Dynamic Measurements Corp., 

Winchester, Ma. 
General Microwave Corp., Farmingdale, 

N.Y. 
Gee Space Sy&:, Tampa, Fla. 
Honeywell Information Systems, Waltham, 

Mass. 
Instrumentation Tech. Corp., Northbridge, 

Cal. 
Lear Siegler, Grand Rapids, Mich. 
Lecroy Resch. Sys. Corp., West ~yack, 

N.Y. 
Matrix Systems Corp., Chatsworth, 

Calif. 
Microwave/Sys., Inc., E. Syracuse, N.Y. 
Midland Standard Inc., Elgin, III. 
Monitor Systems, Ft. Washington, Pa 
NES, Inc., Itasca, III. 
Norden Div., Norwalk, Conn. 
Phoenix Data Inc., Phoenix, Ariz. 
Pinlites, Fairfield, N.J. 
Precision Dynamics Corp., Burbank, Cal. 
Republic Advanced System Technology 

Group, Chatsworth. Calif. 
Rohde & Schwarz SiS., PassaiC, N.J. 

Singer Co., Little Falls, N.J. 
Struthers-Dunn, Inc., Pitman, N.J. 
Struthers·Dunn, Inc., Bettendorf, Iowa 
TEC, Inc., Tucson, Ariz. 
Tech Serv., Inc., Fogelsville, Pa. 
Texas Instruments, Dallas, Tex. 
Theta Instr. Corp., Fairfield, N.J. 
3M Co., St. Paul, Minn. 
Veeder-Root, Hartford, Conn. 
Vernltech, Deer Pk., N.Y. 
Wyle Computer Prods., Inc., EI Segundo, 

Calif. 
Xerox Data Sys., EI Segundo, Cal 

Converters, Card To Tape 
Data Graphics, San AntoniO, Tex. 
Datum, Inc., Anaheim, Calif. 
Demex, Inc., Kansas City, Mo. 
Frequency Engrg. Labs., Farmingdale, N.J. 
General Instr. Corp., Hawthorne, Cal. 
GTE Sylvania Inc., Elctrn. Sys. Gp., 

Waltham. Mass. 
Instrumentation Tech. Corp., Northbridge, 

Cal. 
Midland Standard Inc., Elgin, III. 
NES, Inc., Itasca, III. 

Converters, CRT Display 
Intronics, Inc., Newton, Mass. Vol203t6 
Analogic, Wakefield, Mass. 
Astrosystems, Inc., Lake Success, N.Y. 
Bertan Assocs., Inc., Hicksville, N.Y. 
Bicren Elctrns. Co., Canaan, Conn. 
Bowmar Instr. Corp., Ft. Wayne, Ind. 
Burr-Brown Resch. Corp., Tucson, Ariz. 
Conrac Div., Covina, Calif. 
Data Disc, Inc., Sunnyvale, Cal. 
Datum, Inc., Anaheim, Calif. 
Del Electronics Corp., Mt. Vernon, N.Y. 
Digital Equip. Corp., Maynard, Mass. 
Dranelz Engrg. Labs., So. Plainfield, 

N.J. 
Dynamic Measurements Corp., 

Winchester, Ma. 
ILC Data Device Corp.,' Hicksville, N.Y. 
Information Displays, Inc., Mt. Kisco, N.Y. 
Integrated Systems, Inc., Norcroos. Ga. 
Lear Siegler, Grand Rapids, Mich. 
Melcor Elctrns. Corp., Farmingdale, N.Y. 
Monitor Systems, Ft. Washington. Pa 
Natel Engrg. Co., Canoga Pk., Cal. 
NES, Inc., Itasca, III. 
Pacific Meas., Inc., Palo Alto, Calif. 
Powercube Corp, Waltham, Mass. 
Precision Dynamics Corp., Burbank, Cal. 
Princeton Elctrn. Prods., New BrunswiCk, 

N.J. 
Sierra Sys., Mountain View, Cal. 
Spellman High Voltage Elctrns. Corp., 

Bronx, N.Y. 
Technipower Inc., Ridgefield, Conn. 
Tecnetlcs, Inc., Boulder, Colo. 
Tektronix, Inc., Beaverton, Ore. 
Venus Scientific, Farmingdale, N.Y. 

Converters, D-C to D-C-See 
Power Supplies, D-C to D-C 

Converters, D-C to Frequency 
(Power Supply Type)--See 
Inverters D-C to A-C 

Converters, D-C to 
Sine-Cosine 

Natel Engrg. Co., Canoga Pk., Cal. 
"011°361 

Converters, Digital To Analog 
Beckman Instrs., Hellpot Dlv., Fullerton, 

Cal ............................................... Vol 20588 
Burr .. Brown Resch. Corp., Tucson, Ariz. 

Vol 10328 
Computer Labs, Greensboro, N.C. 

Vol 10335 
CTS Corp, Elkhart, Ind ............... Vol 20591 
Cycon, Inc., Sunnyvale, Cal ... Vol 4°335" 
Datel Systems Inc., Canton, Mass. 

Vo11e339 
Hybrid Sys. Corp., Burlington, Mass. 

Vol 10346-348 
North Hills Elctrns., Inc., Glen Cove, 

N.Y ............................................. _ Vol2e359 
Preston SCientifiC, Anaheim, Cal. 

VOI1e368; Vol 20320,321 
A. D. Data Sys., Inc., Rochester, N.Y. 
Amtron,lnc., Midlothian, III. 
Anadex Instrs., Inc., Van Nuys, Calif. 
Analogie, Wakefield, Mass. 
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Converters, Digital To Analog (cont'd) 
Aatroayatems, Inc., Uke Suecees, ",.Y. 
Austin Elctms .. Roselle, N.J. , 
Berkeley NucleoniCli Corp., Berkeley, 

Calif. 
C & A Products, Inc.. Woodside. N. Y. 
Components Corp., Denville, N.J. 
ColfIputer .ConYersIOfl$ Corp~ East 

Nortbport, N.Y. 
Computer Proda •• Ft. Lauderdale. Fla. 
Conrac Corp., Fairfield, N.J .. 
Control Technology Co •• LI.~ N.Y. 
ComIng Glaas Works. Elctm. Prods. 

DIv •• Corning. N.Y. 
Data General Corp. (E), Southboro, Ma 
Data Technology, Sania Ana, Cal. 
Datametrics Inc., Wilmington, Mass. 
Date. Div., Duarte, Cal. 
Datum. Inc., Anaheim, calif. 
Digiac Corp., Plainview, N.Y. 
DigitalEquip: Corp., Maynard, Mass. 
Digitron Corp .. Norristown, Pa. 
Dynamic Measurements Corp .. 

Winchester, Ma. 
Dynapar Corp., Gurnee, ill. 
E-H Resch. Labs., Inc., Oakland. Cal. 
Elctm. Assocs., W. Long Branch, N.J. 
Fairchild Space & Defense Sys., Syosset, 

N.Y. 
Fifth Dimension, Princeton, N.J. 
Fo.boro Co., Foxboro, Mass. 
Junction' Modules, Inc., Irvine, Cal. 
Gap Instr. Corp., Hauppauge, N.Y. 
General Data Inds. Inc. lric.. Wilton, Conn. 
General Devices, Inc., Princeton, N.J. 
General Microwave Corp., Farmingdale, 

N.Y. 
General Radio Co., Concord, Mass. 
Gao Space Sya., Tampe, FIa. 
GTE Sylvania Inc., Elctm. Sys. Gp., 

Waltham, Mass. 
Heath Co., Benton Harbor, Mich. 
Honeywell Information Systems, Waltham, 

Mass. 
HyComp Inc., Maynard, Mass. 
ILC Data Deylce Corp •• Hlcksvl"e, N.Y. 
Ind'l. Control Co •• FarmlngdaJe. N.Y. 
Information Displays, Inc., Mt. Kisco, N.Y. 
Intech, Santa Clara, cal. 
Inter-COmputer Elctms.. sub. Amerlc;an 

EI.ctm. Lab., Lansdale, Pa. 
Kepco. Inc •• Flushing. N.Y. 
Lear Siegler, Inc., Santa Monica, Calif. 
Lear Siegler. Anaheim. Cal. 
Lear Siegler, Grand Rapids, Mich. 
Leeds & Northrup Corp., No. Wales, Pa. 
Melcor Elctrns. Corp., Farmingdale, N.Y. 
Micro Networks, Worcester ,.Mass. 
Monitor Labs, Inc., San Diego, Cal. 
Monitor Systems, FI. Washington, Pa 
Monsanto Company, Electronic 

Instruments, W. Caldwell, N.J. 
MPC Prods. Corp., Chicago, ill. 
NES, Inc,. Itasca, III. 
Norden Diy •• Norwalk, Conn. 
North Atlantic Inds.. Plainview. N.Y. 
Novatronics, Inc., Pompano Beach, Fla. 
Perkln-Elm.r Corp •• Electronic Prods. 

Dept.. Norwalk, Conn. 
Phoenix Data Inc., Phoenix, Ariz. 
Precision Monolithic. Inc •• Santa Clara. 

cal. 
R.C.A. Electromagnetic & Aviation Sys. 

Div., Van Nuys, Cal. 
RFL Inds., Comms. Div., Boonton. N.J. 
Rohde & Schwarz SiS., Passaic, N.J. 
Scientific Measurements, Wilmette, III. 
Signal Analysis Oper., Hauppauge, N.Y. 
SignetiCli. Corp., Sunnyvale, Calif. 
Singer Co., Little Fails, N.J. 
Solid State Elctms. Corp •• Sepulveda, 

Cal. 
Sprague Elec. Co., No. Adams, Mass. 
SSR Instrs. Co., Santa Monica, Cal. 
Struthers-Dunn. Inc •• Pltmao. N.J. 
Struthers-Dunn, Inc., Bettendorf, Iowa 
SUperior Elee •• Brl8tol. Conn. 
Superior Mfg. & Instrument Corp., Long 

Island City, N.Y. 
Syalron Donner Trygon Elctrna. Sull •• 

Weatbury. N.Y. 
Takeda Riken Indu$lry Co., Ltd., Tokyo 

176, Japan 
. Teledyne CrystaloniCll, Cambridge, Mass. 
Teledyne Philbrick, Dedham, Mass. 
3M·Co., SI. Paul, Minn. 
Varian Assocs., Palo Alto, Cal. 
Varian Data Machines, Irvine. Cal. 

Varian Data Machines, Palo Alto. -Cal. 
V.mltech. Deer PlhN.Y. 
Weslon Instnmlents, Inc., Newark, N.J. 
Wyle Computer Prods., Inc., EI Segundo, 

Cain. 
Xerox Data Sys .• EI Segundo, Cal 
Zellex, Inc., Concord, Calif. 

Converters, Digital To Paper 
Tape 

A. D. Date sys .• Inc., Rochester. N.Y. 
Burr-Brown Resch- Corp •• Tucson. ArIz. 
Data Graphics, San Antonio, Tex. 
Datametrics Inc., WUmington, Mass. 
Datum; Inc.. Anaheim, Calif. 
Demex, Inc., Kansas City, Mo. 
Digital Equip. Corp., Maynard, Mass. 
Digitron Corp., NorljStown, Pa. 
Dytro Corp •• Hlc:ksYUIe. N.Y. 
Eldorado Electrodata, Concord, Cal. 
Epsco,lnc., Westwood, Mass: 
Instrumentation Tech. Corp., Northbridge, 

Cal. 
Matrix Corp •• Beach Grove, Incl. 
Monitor labs, Inc., San OIego, Cal. 
NE$, Inc.. Itasca, III. 
Struthers·Dunn, Inc .. Bellendorf, Iowa 
Theta lnatr. Corp •• fairfield, N.J. 
United Sys.Corp., Dayton, Ohio 

Converters, Digital To 
Resolver . 

Computer ConveralOna Corp .• East 
Northport, N.Y.~ ....... ~ ............... Volle336 

ILC Data l;)eYiCe Corp •• Hlcksyllle. N.Y. 
VoIles49 

North Atlantic Inde.. Plainylew. N.Y. 
. VoIles64 

Tranamagnetlcs Inc •• Farmlngd.la. N. Y. 
VoIles79 

Vernitech, Deer PII.. N.Y ........ _ VoI1es61 
Analogic, Wakefield, Mass. 
Aatrosyateml!.lnC".; Uke Success, N.Y. 
C 110 A Prod\lcts, Inc., Woodside, N. y_ 
Clifton Precision, Clifton Hgts., Pa 
Conrac Corp., Falrfl9ld, N.J. 
Control Sciences, Inc., Granada Hills, Cal. 
Control TeChnology Co.. LI.C •• N.Y. 
DatametriClllnc., Wilmington,-Mass. 
Fairchild Space & Defense Sys., Syosset, 

N.V. -
Gap Instr. Corp., Hauppauge, N.Y. 
Hybrid Sya. Corp •• Burlington. Mas •• 
Lear. Siegler, Grand RapidS, Mich. 
Natel Engrg. Co.. Canoga Pk.. CaL 
NES. Inc., llasca, ilL 
Perkin-Eimer Corp.. Electronic Prods. 

Dept •• Norwalk, Conn. 
Republic Advanced System Technology 

Group, Chatsworth, CaIH. 
Singer Co., Little Falls, N.J. 
Struthers-Dunn, Inc., Bettendorf, Iowa 
Theta lnalr. Corp •• Falrfi.1d, N.J. 
Transicoil, Inc., Worcester, Pa. 

Con'lerters, Digital To 
Synchro 

Aatroaystema, Inc.. Laka Success, N.Y. 
VoI1esze.327 

Computer Cony.raIOn8 Corp.. East 
Northport, N. Y ....... _ ....... _ .. ~ .... Vol '.336 

ILC Data DeYIce Corp~ Hicksville. N.Y. 
Vol 1"349 

North Atlantic Inds., Plainylew. N.Y. 
VoI1e364,365 

Tr_magn.tics Inc.. Farmingdale. N. Y. 
VoI1e379 

V.rnItaCh. Deer Pk.. N.y ........... Vol1es6l 
Analogic, Wakefield, Mass. 
Bowmer lnatr. Corp •• Ft. wayne, Ind. 
C 110 A Producta, Inc •• Woodside. N. Y. 
Clifton PreciSion, CHiton Hgts., Pa. 
Conrac Corp., Fairfield. N.J. 
Control Technology Co •• LI.C.. N.Y. 
Digital Equip. Corp., Maynard, Mass. 
Dytro Corp •• Hlcksvlne, N.Y. 
Epsco, Inc., Wastwood, Mass. 
Gap Instr. Corp., Hauppauge, N.Y. 
HyComp Inc., Maynard. Mass. 
Hybrid Sys. Corp.. BurUngton, MSA 
Lear Siegler, Grand Rapids. MICh. 
Natel Engrg. Co •• Canoga P~ CaL 
NES, Inc.. Itasca. Ut. 
Perkin-Eimer Corp .. Electronic Prods. 

Dept., Norwalk, Conn. 
R.CA Electromagnetic & Aviation Sys. 

Div., Van Nuys, Cal. 

PRODUCT INDEX & DIRECTORY 
-Republic Advanced System Technology 

Group, Chatsworth, calif. 
Singer Co., uttleFalis. N.J. 
Struthers-Dunn, Inc., Bettendorf, Iowa 
Theta tnatr. Corp., fairfield. N.J. 
Transicoil, Inc., Worcester, Pa. 

Converters, Frequency,-
logarithmic 

SolId State EIclma, Corp.. Sapulveda, 
Cal ... _ ....... _ ........... __ ._._ VoJ , .. 37 

Topaz Electronlca, San DIego, caL 
Vol1et109 

Pacific Meas .. Inc., Palo Alto, Calif. 
Spectral Dynamk;s Corp. San Diego, San 

Diego, Cal. 

Converters, Frequency Shift. 
Keying . 

Eiectrocom Inds., So. Bend, Indiana 
Frederick IOtectronlcs COrp., Frederick, 

Md. 
General Data Inds. Inc. Inc .. Wilton, Conn. 
GTE Sylvania Inc. EIctrn. Sys. Gp., 

Waltham, Mass. 
Instrumenlation Tech. Corp., Northbridge, 

Cal. 
Novatronlcs, Inc., Pompano Beach, Fla. 
R.CA Electromagnetic & Aviation Sys. 

[)iv., Van Nuys, Cal. 
RFL Inds., Comms. Div.,Boonton, N.J. 
Singer - Tele-Signal, WoodbUry, N.Y. 
SolId Stale Elctms. Corp •• Sepulveda. 

cal, 
T-F Electronlca, Inc.. Austin. Tex. 

i 

Converters, Frequency,Test 
AdvanCed Energy Conversion, Belmont, 

Cal. 
Aerospace AvioniCll, Inc., Bohemia, N.Y. 
Aatroaystema. Inc., Uk. Success. N.Y. 
Basler Elec. Co., Highland, Ill. 
Behlman Div., California Instrs., San 

Diego, Cal 
Behlman Engrg. Corp., Santa Barbara, 

Cal. 
Calico Div., San Diego, Cal. 
Callfomla Inatra. ~ San DIego, Cal. 
CML-Macarr; Inc~ Edlaon. tlJ. 
Elcom Sys., Deer Pk., N.Y. 
Elgar Corp., San DIego, cal. 
Elin Div., San Diego, Cal. 
Georalor Corporation, Man ...... Vs. 
Meloy -Laboratories Inc.. Springf1eld. 

Va. 
Nova Electric Mig. Co.. Nutley. N.J. 
NovatroniCll, Inc., Pompano Beech, Fla. 
R.C.A. Electromagnetic & Aviation Sys. 

Div .• Van Nuys. Cal. 
Solid State Elctma. Cor~ ~ulveda, 

Cal. 
Universal Ad· Yu Elctrns., Inc., Milwaukee, 

Wi. 

Converters, Frequency To 
D-C 

North HIUa Elctrna., Inc.. Glen CoYe. 
N.Y ...... _ ..... _~ .. _ ................. _ Vol 2"359 

SolId Stat. EIctms. Corp.. Sepulveda. 
Cal. _ ...... _ ........................... ~._. Vol 1 .. 37 

Acrornag, Inc., Wixom, Mich. 
Active Controllnatrumentallon. E. 

Northport, NY 
Aerospace AvloniCll, Inc., Bohemia, N. V. 
Allis-Chalmers, Milwaukee, Wise: 
Allis, Louis Div., Milwaukee, Wise. 
Almonct lnalra. Co.. CovIna, Cal. 
AmerIcan EIctrns., Inc., FuUarton, Cal. 
American Time Products. Wood .. de, 

N.Y. 
AMF Electical Prods., Alexandria, Va. 
AMP Capllron DIv.lAMP Incorporated, 

Ellzabaihtown. Pa. 
Amp Inc., Harrisburg, Pa. 
Anadex Instrs., Inc., Van Nuys, Caiif. 
Analogic, Wakefield, Mess. 
Aatroayatema, Inc.. Uka SUccess, tl Y. 
ATR EIctrna., fnc~ SL Paul, Mlnn. 
Autronics Corp.. Pasadana, CalIf. 
AYle! Corp •• CovIna, CaJ. 
B & F Instrs .. , Inc., Cornwells Hgts., Pa. 
Basler EIec. Co., Highland, III. 
BlcrQl1 Elctrns. Co., Canaan. Conn . 
C & A Products. Inc •• Woodside, N. Y. 
Cal-Power Corp .• EI Segundo, Calif. 
ChrIatie Elec~ Los Angel ... CaL 
CML-Macarr; Inc.. Ediaon. N.J. 

Computer ConYersiona Corp .. East 
Northport. N.Y. 

Constant Voltage Co., Chicago. Ill. 
Control Technology Co .. LI.C" N.Y. 
Del ElectronIca Corp. .... t. Vernon. N.Y. 
DigItal Equip. Corp .. Maynerd, Mass. 
ElectriC Indicator Co., Inc., Norwalk, Conn. 
Electro Corp., Sarasota, Fla. 
Flow Technology, Inc., Tempe, Ariz. 
Foxboro Co .• Foxboro, Mass. 
Freed Transformer Co .. Bklyn~ N.Y. 
Gap IR$lr. Corp., Hauppauge, N.Y. 
Gaorator Corporation. Manassa ... Va. 
Glentronics, Div. Sawyer Inds., Glendora, 

Cal. 
Hybrid Sya. Corp., Burlington, M .... 
Interelectronlcs Corp., COlllWrB. N.Y. 
International Rectifier. EI Segundo. Cal. 
Kato Engrg. Co., Mankato, Mlnn, 
Kratos, Pasadena, Cal 
Lorch ElClms. Corp •• Englewood, N.J. 
Matrix Corp.. Beech Grove, Ind. 
Natel engrg. Co .. Canoga Pk., cal. 
North Atlantic Inds.. Plalnyl.w. N.Y. 
Novatronics,lnc., Pompano Beach, Fla. 
Oeco Corp., Portland, Ora. 
Pioneer Magnetics, Santa Monica, Cal. 
Powarculle Corp, Waltham, Mess. 
POWERTEC INC .. Chalsworth. Cal. 
PPIM. Inc •• Bedford. Ohio 
Price & Rutzebeck,l'Iayward, Calif. 
R.C.A. Electromagnetic & Aviation Sys. 

Div., Van Nuya, cal. 
RFL Inds., Comms. Div., Boonton, N.J. 
Rohde & Schwarz SiS., Passaic, N.J. 
Sawysr Inds., Arcadia, Cal. 
Scientific Columbus, Columbus, Ohio 
Sel-Rex Co. OIv. Oxy Metal FlI1ishing 

Corp., Nutley, N.J. 
Sensor Corp., Scottsdale, Pa. 
Singer - Tefe·Signal, Woodbury. N.Y. 
Spectral DynamiCS Corp. San Diego, San 

Diego, Cal. 
Takeda Rlken Industry Co., Lid., Tokyo 

176, Japan 
Te .... Oyn.micalWanlaaa. Fort 

WaShington. Ps. 
Teledyne Philbrick, Dedham, M8$S. 
T elmar, Inc., Columbus, Ohio 
Terado Corp .. St. PaUl, Minn. 
Tran_gnedes Inc •• Farmlngd .... N. Y. 
Unitron Inc.. Garland, Tex. 
Varian ASSOCll., Palo Alto, Cal. 
Vibrac Corp., Chelmsford, Mass. 
Vibration Instt'$. Co., Anaheim, Cal. 
Vidar Corp., Mountain View, cal. 
Watkins Johnson Co:, -Palo Alto, Cal. 

Converters, Graphic To 
Digital . 

Data GraphlCll, san Antonio, Tax. 
Information Displays, Inc., MI. Kisco, N.Y. 
Lundy Elctrns. & Sys., Inc., Glen Head, 

N.Y. 
Measurement Sya., Inc •• Norwalk, Conn. 
NES, Inc .. Itasca. III. 

Converters, High-Frequency 
Applied Reaearch Inc.. Port 

Washington. N.Y .......... ~ ...... ~.~ Vol 20607 
Aertech Inds., Sunnyvale, Calif. 
Ajax Magnathermic Corp., Warren, Ohio 
Allis-Chairners, Milwaukee, Wise. 
AHis, louill Div .. Milwaukee, WISC. 
American Time Products. Woodside, 

N.Y. 
Anaren Mlcrowaye, Inc •• Syracu8e, N.Y. 
Anzac EIctrns., Waltham, Mass. 
Astro-Metrix, Burbank, Cal. 
AYlel Corp •• Covina. caL 
Blonder-Tongue Labs., Inc., Old Bridge, 

N.J. 
Burr-Brown R.SCh. Corp •• TUCllon; Ariz. 
Cal-Power Corp., EI Segundo, Calif. 
CML-Mscarr; Inc .. EdISon, N.J. 
Elcom Sys., Deer Pk., N.Y. 
Georator Corporation, Mana ..... Va. 
Holt Instr. labs., Oconto, Wise. 
HRB-Singer, Inc., State College, Pa: 
Interelactronlca ~ •• Congers, -N.Y. 
Jarrold EI8clrOnics Corp.; Philadelphia, Pa. 
I<ato Engrg. Co., Mankato, Minn. 
lorch Elctrns. Corp.. Ef1gIewoocI.N • .,. 
MicrOphase Corp .• Cos Cob, Conn. 
Mneq Inc .• Hauppauge, N.Y. 
Mobil Elctrns., Inc., Anderson. I.nd. 
OPtimax Inc .• Colmar. Pa. 
Powercuba Corp, Waltham, Mass. 
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PRODUCT INDEX & DIRECTORY 
R.C.A. Eleetr.omagnetic & Aviation Sys. 

Div., Van Nuys, Cal. 
Releom (Div. Watkins-Johnson), Palo Alto, 

Calif. 
RHG Eletrns. Lab., Deer Park, N.Y. 
Rodelco, Deer Park, N.Y. 
Signal Analysis Oper., Hauppauge, N.Y. 
Special Microwave Devices Oper., 

Waltham, Mass. 
Systron-Donner Concord Instr. Dlv., 

Concord, Cal. 
Takeda Riken Industry Co., Ltd., Tokyo 

176, Japan 
Tele-Dynamlcs/WanlaBs, Fort 

Washington, Pa. 
Unltron Inc., Garland, Tex. 
Varl-L Co., Inc., Denver, Colo. 
Watkins Johnson Co., Palo Alto, Cal. 
Westinghouse Elec., Sykesville, Md. 

Converters, Low-Frequency 
Applied Research Inc., Port 

Washington, N.y ....................... Vol 2"607 
Nova Electric MIg. Co., Nutley, N.J. 

Voll-776 
Unltron Inc., Garland, Tex. Vol1ef120,921 
Allis, Louis Div., Milwaukee. Wisc. 
American Time Products, WoodSide, 

N.Y. 
Anzac Elctrns., Waltham, Mass. 
Astra-Metrix, Burbank, Cal. 
Avtel Corp., Covina, Cal. 
Behlman Div., California Instrs., San 

Diego, Cal 
Behlman Engrg. Corp., Santa Barbara, 

Cal. 
Burr-Brown Resch. Corp., Tucson, Ariz. 
Cal-Power Corp., EI Segundo, Calif. 
Calico Div., San Diego, Cal. 
Calilornia Instrs. Co., San Diego, Cal. 
CML-Macarr, Inc., Edison, N.J. 
Del Electronics Corp., Mt. Vernon, N.Y. 
Elcom Sys., Deer Pk., N.Y. 
Elgar Corp., San Diego, Cal. 
Elin Div., San Diego, Cal. 
Georator Corporation, Manassas, Va. 
Guardian California, Culver City, Cal. 
Interelectronics Corp., Congera, N.Y. 
Kato Engrg. Co., Mankato, Minn. 
Lorch Elctrns. Corp., Englewood, N.J. 
Meloy laboratories Inc., Springfield, 

Va. 
Microphase Corp., Cos Cob, Conn. 
Mobil EIC1rns., Inc., Anderson, Ind. 
Natel Engrg. Co., Canoga Pk., Cal. 
Oeco Corp., Portland, Ore. 
Polyphase Instr .. Co., Bridgeport, Pa. 
R.C.A. Electromagnetic & Aviation Sys. 

Div., Van Nuys, Cal. 
RFL Inds., Comms. Div., Boonton, N.J. 
RHG Elctrns. Lab., Deer Park, N.Y. 
Riverbank Labs., Geneva, III. 
Solid State Elctrns. Corp., Sepulveda, 

Cal. 
Special Microwave Devices Oper .. 

Waltham, Mass. 
Sprengnether, W.F. Instr. Co., Inc., SI. 

Louis, Mo. 
Systron-Donner Concord Instr. Div., 

Concord, Cal. 
Tele-Dynamics/Wanlass, Fort 

Washington, Pa. 
Varl-L Co., Inc., Denver, Colo. 
Watkins Johnson Co., Palo Alto, Cal. 
Zaring Inds., Inc., Westfield, Ind. 

Converters, Microwave 
Frequency 

Applied Research Inc., Port 
Washington, N.y ....................... Vol 2"607 

Aertech Inds .. Sunnyvale. Calif. 
AIL, Div. Cutler-Hammer, Inc., Deer Park, 

N.Y. 
Anaran Mlcrowave,lnc.,.Syracuse, N.Y. 
Collins Radio Co., Dallas, Tex. 
Elcom Sys., Deer Pk., N.Y. 
Electrac, Inc., Anaheim. Calif. 
Environmental Communications Inc., 

Santa Ana, Cal. 
Frequency Engrg. Labs., Farmingdale, N.J. 
General Microwave Corp., Farmingdale, 

N.Y. . 
Greenray Inds" Inc., Mechanicsburg, 

Pa. 
Lorch Elctrns. Corp., Englewood, N.J. 
Micro-Tel Corp., aaltimore, Md. 
Microlab/FXR, Livingston, N.J. 

. Microphase Corp., Cos Cob, Conn. 

Microwave Assocs., Inc., Burlington, Mass. 
Miteq Inc., Hauppauge, N.Y. 
Mu-Del Elctrns., Silver Spring, Md. 
Narda Microwave Corp., Plainview, N.Y. 
OPtimax Inc., Colmar, Pa. 
Premier Microwave, Port Chester, N.Y. 
RCA Elctrns. Comps., Harrison, N.J. 
RHG Elctrns. Lab., Deer Park, N.Y. 
R L C Elctrns., Inc., Mt. Kisco, N.Y. 
Rodelco, Deer Park, N.Y. 
SCientific-Atlanta, Inc., Atlanta, Ga. 
Scientific Communications, Garland, 

Tex. 
Special Microwave Devices Oper., 

Waltham, Mass. 
Systron-Donner Concord Instr. Dlv., 

Concord, Cal. 
Takeda Riken Industry Co., Ltd., Tokyo 

176, Japan 
Varl-L Co., Inc., Denver, Colo. 
Varian Assocs., Palo Alto, Cal. 
Varian Assoc., Solid State East Div., 

Micro-Link Prods., Beverly, Mass 
Varian, Beverly, Mass. 
Vector Industries, Palo Alto, Cal. 
Watkins Johnson Co., Palo Alto, Cal. 

Converters, Paper Tape To 
MagnetiC Tape 

Dytro Corp., Hicksville, N.y ..... Vol 1-:142 
Data Graphics. San AntoniO, Tex. 
Datum, Inc., Anaheim, CallI. 
Digitronics Corp., Albertson, N.Y. 
Eldorado Electrodata, Concord, Cal. 
Instrumentation Tech. Corp., Northbridge, 

Cal. 
NES, Inc., Itasca, III. 
StrutherS-Dunn. Inc., Bettendorf, Iowa 

Converters, Paper Tape To 
Paper Tape 

Data Graphics, San AntoniO, Tex; 
Datum, Inc., Anaheim, Calli. 
Digitronics Corp., Albertson, N.Y. 
Instrumentation Tech. Corp., Northbridge, 

Cal. 
NES, Inc., Itasca, III. 
Remex, Santa Ana, Cal. 
Struthers-Dunn, Inc., Bettendorf, Iowa 

Converters, Phase 
Computer Conversions Corp., East 

Northport, N.y ........................... Vol 1-:136 
Inlronlcs, Inc., Newton, Mass. Vol2e316 
North Atlantic Inds.,Plalnvlew, N.Y. 

Vol1-:16S 
Tele-Dynamics/Wanlass, Fort 

Washington, Pa ......................... Vol1et03 
Allis-Chalmers, Milwaukee, Wisc. 
Analogic, Wakefield, Mass. 
Astrosystems, Inc., Lake Success, N.Y. 
Avtel Corp., Covina, Cal. 
C & A Products, Inc., WoodSide, N. Y. 
Calilornia Instrs. Co., San Diego, Cal. 
Dranetz Engrg. Labs., So. Plalnlleld, 

N;J. 
Electrac, Inc., Anaheim, Calif. 
General MagnetiCS, Bloomfield, N.J. 
Georator Corporation, Manassas, Va. 
Guardian California, Culver City, Cal. 
Ind'i. Control Co., Farmingdale, .N. Y. 
Kato Engrg. Co., Mankato, Minn. 
NH Research, Inc., Santa Ana, Calif. 
North Hills Elctrns., Inc., Glen Cove, 

N.Y. 
Solid State Elctrns. Corp., Sepulveda, 

CaL 
Special Microwave Devices Oper., 

Waltham,.Mass. 
Theta Insl •• Corp., Fairfield, N.J. 
Universal Ad-Yu EIC1rns., Inc., Milwaukee, 

Wi. 
Varl-L Co., Inc., Denver, Colo. 

Converters, Polar To 
Rectangular Coordinates 

Computer Conversions Corp., East 
Northport, N. Y ........................... Vol 1-:136 

Intronlcs, Inc., Newton, Mass. Vol2e:lt6 
Transmagnelics Inc., Farmingdale, N. Y. 

Vol 1-379 
Analogic, Wakefield, Mass. 
Astrosyslems, Inc., Lake Success, N.Y. 
C & A Products, Inc., Woodside, N. Y. 
Dranetz Engrg. Labs., So. Plainfield, 

N.J. 
General Magnetics, Bloomfield, N.J. 
Hybrid Sys. Corp., Burlington, Mass • 

Converters, Pulse To Digital 
Ind'i. Control Co., Farmingdale, N.Y. 
Metric Sys., Ft. Walton Beach, Fla. 
Natel Engrg. Co., Canoga Pk., Cal. 
Princeton EIC1rn. Prods., New BrunswiCk, 

N.J. • 
Republic Advanced System Technology 

Group, Chatsworth, Calif. 
Singer Co., Little Falls, N.J. 
Solid State Elctrns. Corp., Sepulveda, 

Cal. 

Converters, Power 
Frequency, Electronic 

A L S Electronics Corp., Covina, Cal. 
Voll-S77 

American Vector Inc., Springfield, N.J. 
Vo11e924,92S 

Arnold Magnetics, Culver City, Cal. 
Vol 1-S99,600,606,607 

Avtel Corp., Covina, Cal. 
• Voll0609,6tO,612,613 

Behlman Engrg. Corp., Santa Barbara, 
Cal. ...................................... Vol 10616,617 

Carter Motor Co., Chicago, III. Vol20&3S 
CML-Macarr, Inc., Edison, N.J. 

Vol 10641-643 
Del ElectroniCS Corp., Mt. Vernon, N.Y. 

Vol 10657 
Deltec Corp., San Diego, Cal ... Vol 10659 
Electro Development Corp., Lynnwood, 

Wash ........................................... Vol 10671 
Nova Electric MIg. Co., Nutley, N.J. 

Vol 1-776 
Unltron Inc., Garland, Tex ......... Vol1ef120 
Wilmore Elctrns. Co., Durham, N.C. 

Vollef132 
Advanced Energy Conversion, Belmont, 

Cal. 
Aerospace Avionics, Inc., Bohemia, N.Y. 
Allis-Chalmers, Milwaukee, Wise. 
Allis, LouiS Div .. Milwaukee, Wisc. 
American Time Products, WoodSide, 

N.Y. 
AMF Electical Prods., Alexandria, Va. 
AMP Capltron Dlv.! AMP Incorporated, 

Elizabethtown, Pa. 
Amp Inc., Harrisburg, Pa. 
ATR Elctrns., I"c., St. Paul, Minn. 
Basler Elec. Co., Highland, III. 
Behlman Div., California Instrs., San 

Diego:Cal 
B.H. Inds., Los Angeles, Cal. 
Biometrics Instrument Corp., Garland, Tex. 
Cal-Power Corp., EI Segundo, Calif. 
Calico Div., San Diego, Cal. 
Calilornia Instra. Co., San Diego, Cal. 
Christie Elec., Los Angeles, Cal. 
Components Corp., Denville, N.J. 
Constant Voltage Co., Chicago, III. 
Control Technology Co., LI.C., N.Y. 
Cycle-Dyne, Inc., Jamaica,N.Y. 
Elasco-Dlv. Buchbinder Corp., 

Bloomfield, Conn. 
Electro-Pacrtic, Inc., Goleta, Calif. 
Elgar Corp., San Diego, Cal. 
Elgin Elctrns. Inc., Waterford, Pa. 
Elin Div .. San Diego, Cal. 
EWC, Inc., Kenilworth, N.J. 
Firing CirCUits, Norwalk, Conn. 
Fork Standards, W. Chicago, III. 
Ind'i. Test Equip., Clilton, NJ 
Interelectronlcs Corp., Congers, N.Y. 
Lear Siegler, Inc., Santa Monica, Calif. 
luminator Oiv., Plano, Tex. 
Meloy Laboratories Inc., Springfield, 

Va. 
Microtran Co. Inc., Valley Stream, N.Y. 
Mid-Eastern Inds., Scotch Plains, N.J. 
NH Research, Inc., Santa Ana, Calif. 
North Electric Co., Galion, Ohio 
North Hills Elctrns., Inc., Glen Cove, 

N.Y. 
Novatronics, Inc., Pompano Beach, Fla. 
Oeca Corp., Portland, Ore. 
Power Control Corp., Pittsburgh, Pa. 
R.C.A. Electromagnetic & Aviation Sys. 

Div., Van Nuys, Cal. 
RFL Inds., Comms. Div., Boonton, N.J. 
Riverbank Labs., Geneva, III. 
Robicon Corp .. Pittsburgh, Pa. 
Solidstate Controls, Inc., Columbus, Ohio 
Sprengnether, W.F. Instr. Co., Inc., SI. 

Louis, Mo. 
Tele-Dynamlcs/Wanlass, Fort 

Washington, Pa. 
Teledyne lne!, Gardena, Ca. 
Telmar, Inc., Columbus, Ohio 

Terado Corp., 51. Paul, Minn. 
Todd Products Corp., Farmingdale, N.Y. 
Topaz ElectronicS, San Diego, Cal. 
Trio Labs, Inc., Plainview, N.Y. 
Westinghouse Elec., Sykesville, Md. 
Zaring Inds., Inc., Westfield, Ind. 

Converters, Power 
Frequency, Rotary 

Carter Motor Co., Chicago, III. Vol 20&35 
CML-Macarr, Inc., Edison, N.J. Vol 10&44 
Georator Corpor.tlon, Manassas, Va. 

Vol 10&90,691 
Teledyne Ine!, Gardena, Ca ..... Volle904 
Allis, Louis Div., Milwaukee, Wisc. 
A L S Electronics Corp., Covina, Cal. 
American Elctrns., Inc., Fullerton, Cal. 
AMF Electical Prods., Alexandria, Va. 
Anadyne, Santa Fe Springs, Cal. 
Kato Engrg. Co., Mankato, Minn. 
T echsonics, EI Prado, N. M . 
Westinghouse Elec., Sykesville, Md. 

Converters, Pressure To DoC, 
Pressure To Frequency....; 
See Transducers, Pressure 

Converters, Pulse To Analog 
ILC Data Device Corp., Hicksville, N.Y. 

Vol1e349 
Anadex Instrs., Inc., Van Nuys, Caiif. 
Analogic, Wakefield, Mass. 
Astrosystems, Inc., Lake Success, N.Y. 
Autronlcs Corp., Pasadena, CallI. 
Bristol Div, Waterbury, Conn 
C & A Products, Inc., Woodslde, N. Y. 
Computer Converalons Corp., East 

Northport, N.Y. 
Control Technology Co., LI.C., N.Y. 
Dranetz Engrg. Labs., So. Plainfield, 

N.J. 
Dynapar Corp., Gurnee, III. 
E-H Resch. Labs., Inc., Oakland, Cal. 
Flow Technology, Inc., Tempe, Ariz. 
Foxboro Co., Foxboro, Mass. 
General Devices, Inc., Princeton, N.J. 
General ReSistance, Inc., MI. Vernon, N,Y. 
GTE Sylvania Inc., EIC1rn. Sys. Gp., 

Waltham, Mass. 
Icon Corp., Sub of U.S.M. Corp., 

Cambridge, Mass. 
Inter-COmputer Elctrns., sub. American 

Electrn. Lab., Lansdale, Pa. 
Lear Siegler, Grand Rapids, MiCh. 
Lecroy Resch. Sys. Corp., West Nyack, 

N.Y. 
Matrix Corp., Beech Grove, Ind. 
Micro Instr. Co., Hawthorne, Cal. 
MPC Prods. Corp., Chicago, III. 
NES, Inc., Itasca, III. 
North Hllis Elctrns., Inc., Glen Cove, 

N.Y. 
R.C.A. ElectromagnetiC & Aviation Sys. 

Div., Van Nuys, Cal. 
Solid State Elctrns. Corp., Sepulveda, 

Cal. 
Spectral Dynamics Corp. San Diego, San 

Diego, Cal. 
Struthers-Dunn, Inc., Bettendorf, Iowa 
Sunshine Sci. Instrs., Inc., Philadelphia, Pa. 
Superior Elec., Bristol, Conn. 
Taylor Instr. Process Control Div., 

Rochester, N.Y. 
Vega Preclslon Labs., Vienna, Va. 

Converters, Pulse To Digital 
Re-el Circuits, Inc., Saddle Brook, N.J. 

Vol 1-:120 
Analogic, Wakefield, Mass. 
Astro.ystems, Inc., Lake Success, N.Y. 
Autronlcs Corp., Pasadena, CallI. 
. Burr-Brown Resch. Corp., Tucson, Ariz. 
Chrono-log Corp., Broomall, Pa. 
Computer Converalons Corp., Eaat 

Northport, N.Y. 
Data Graphics, San AntoniO, Tex. 
Dig~al Equip. Corp.~ Maynard, Mass; 
Dranetz Engrg. Labs., So. Plainfield, 

N.J. 
Foxboro Co., Foxboro, Mass. 
GTE Sylvania Inc .. Elctrn. Sys. Gp., 

Waltham, Mass. 
Inter-Computer Elctrns., sub. Amerlcin 

Electrn. Lab., Lansdale, Pa. 
Lear Siegler, Grand Rapids, Mich. 
Lecroy Resch. Sys. Corp., West Nyack, 

N.Y. 
Measurement Sys., Inc., Norwalk, Conn. 
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Converters, Pulse To Digital (cont'd) 
Micro Instr. Co., Hawthorne, Cal. 
NE$, Inc., Itasca, III. 
R.C.A. Electromagnetic & Aviation Sys. 

Div., Van Nuys,Cal. 
Struthers-Dunn, Ine:,Bettendorf, Iowa 
Theta Inat •• Corp., Fairfield, N.J. 
Veeder·Root, Hartford, Conn. 

Converters, Resolver To 
Digital 

Computer cOnversions Corp., East 
Northport,N.Y .. _ ... , ______ •• _._ Vol 1e336 

ILC DetaDevlce Corp., Hicksville, N.Y. 
VoI1e349 

Transmagnetlcs Inc., Farmingdale, N. Y. 
'. . Vo11e379 

Vernltech, Deer Pk., N.Y ........ _. Vo11e381 
Aetrosystems, InC., Lake Success, N.Y. 
C • A Products, .Inc., WoodSide, N. Y. 
Clifton Precision, Clifton Hgts., Pa. 
Conrac Corp., Fairfield, N.J. 
Control Sciences, Inc" Granada Hills, Cal. 
Control Technology Co., Ll.C., N.Y. 
Dranetz Engrg, Labs"So. Plainfield, 

N.J, 
Gap Instr.Corp., Hauppauge, N.Y. 
Hybrid Sys. Corp., Burlington, Mass. 
Innovatek Enterprise, Millerton,' N.Y. 
Lear Siegler, Grand Rapids, Mich. 
Natel Engrg. Co., Canoga Pk., Cal. 
North.Atlantic Inds., Plainvi_, N.Y. 
R.C.A. Electromagnetic & Aviation Sys. 

Div., Van Nuys, Cal. 
Republic 'Advanced System Tecl)nology 

Group, Chatsworth, Calif. 
Singer Co., Little Falls, N.J. 
SInger Instrumentation, Los Angeles 

Oper., Los Angeles, Cal. 
Struthers-Dunn, Inc" Bettendorf, Iowa 
Theta Insir. Corp., Fairfield, N.J. 

Converters, Rotary-See 
Motl'r Electric Generator Sets 

Converters, Scan 
Cardion Elclrns., Woodbury, N.Y. 
Fairchild Space & Defense Sys., Syosset, 

N.Y. 
General Electrodynamics Corp., Garland, 

Tex. 
Gould Data Systems, Newton Upper Falls, 

Mass. 
Hughes Aircraft Co., Image Devices Ind'!. 

Prods. Div., Oceanside, Calif. 
Natel Engrg. Co., Canoga Pk .• CaL 
Princeton Elctrn. Prods., New Brunswick, 

N.J: 
Raytheon co., Quincy, Mass. 
Scientific-Atlanta, Inc" Atlanta, Ga. 
Struthers-Dunn, Inc., Bettendorf,lowa 
Tektronix, Inc., Beaverton, Ore. 
Thomson·CSF Electron Tubes, N.Y., N.Y. 
Westinghouse Elee., Elmira, N.Y. 

Converters, Single Sideband 
Receiver 

Control Technologv Co., LLC,; N.Y. 
Data Technology Inc., Watertown,. Mass. 
Digital Equip. Corp .• Maynard, Mass. 
Dranetz Engrg. Labs., So. Plainfield, 

N.J. 
Electrac. Inc., Anaheim, Calif. 
Epsco, Inc., Westwood, Mass. 
Fairchild Space & Defense Sys., Syosset, 

N.Y. 
Gap Instr. Corp., Hauppauge, N.Y. 
Glentek, Inc., Santa Monica, Calif. 
Hybrid Sys. Corp., Burlington, Mass. 
Innovatek Enterprise, Millerton;"N.Y. 
Norden Qiv., Norwalk, Conn. 
Northern Precision Labs., Inc., Fairfield, 

N.J. 
Republic Advanced System Technology 

Group; Chatsworth, Calif. 
Scientific-Atlanta, Inc., Atlanta, Ga. 
Singer Co., Little Falls, N.J. 
Singer Instrumentation, Los Angeles 

Oper., Los Angeles, Cal. 
StrutherS-Dunn, Inc., Bettendorf, Iowa 
Superior Mfg. & Instrument Corp .• Long 

Island City, N.Y. 

Converters, Synchro To 
Linear DC 

C • A ProductS, Inc" Woodside, N. Y. 
Vo11e331 

Computer Conversions Corp., East 
Northport, N.Y ............ _ .......... ;. VoI1e336 

General Magrtetlcs, Bloomfield, N.J. 
Vol 20339,340 

Natel Engrg. Co., Canoga Pk., Cal. 
Vol 1-361 

SOlId State Elctms. Corp., Sepulveda, 
Cal ............................................... Vol 10937 

Transmagnetics Inc., Farmingdale, N. Y. 
VoI1e379 

Analogic, Wakefield, Mass. 
Astrosystems, Inc., Lake Success, N.Y. 
Control Sciences, Inc., Granada Hills, Cal. 
Control Technology Co., LI.C., N.Y. 
Dranetz Engrg. Labs. So. Plainfield, 

N.J. 
Gap Instr. Corp., Hauppauge, N.Y. 
Hybrid Sys. Corp., Burlington, Mass. 
ILC Data Device Corp., Hicksville, N.Y. 
Singer Co" Little Falls, N.J. 
Struthers-Dunn, Inc., Bettendorf, IOwa 
Theta Instr. Corp., Fairfield, N.J. 
Vernitech, Deer Pk., ~. Y. 

Converters, Synchro To 
Sine-Cosine 

C .A Products, Inc., Woodside; N. Y. 
Vo11e331 

Computer Conversions Corp., East 
Northport, N.Y ...................... _ ... VoI1e336 

General Magnetics, Bloomfield, N.J. 
Vol 20340 

Natel Engrg. Co., Canoga Pk., Caf. 
Vo11e361 

Transmagnetlcs Inc., F.rmingdale, N. Y. 
Vo11e379 

Anaren Microwave, Inc., Syracuse, N.Y. Analogie, Wakefield, Mass. 
Environmental Communications Inc., Astrosystems, Inc., Lake Success, N.Y. 

Santa Ana, Cal. Control Sciences, Inc., Granada Hills, Cal. 
GTE Sylvania Inc., Eletrn. Sys. Gp., Control Technology Co" LI.C., N.Y. 

Waltham, Mass. Dranetz Engrg. Labs., So. Plalnfield, 
RFL Inds., Comms. Div., BoontoV, N.J. N.J. 
Technical Mat'l., Mamaroneck, N.Y. Gap Instr. Corp., Hauppauge, N.Y. 
Varl-L Co., Inc., Denver, Colo. Hybrid Sys. Corp., Burlington, Mass. 

CoQVerters, Synchro To ILC Data Device Corp., Hicksville, N.Y. 

Digital I ::::~~~~ ~~r~~.N;:~s~':i:~a, 
Aatrosystems, Inc., Lake Success, N, Y. Cal. 

Vo11ea26,327 Vernltech, Dear Pk., N.Y. 
C • A Products, Inc., Woodside, N. Y. 

Vol 10331 
Computer ·Conversions Corp., East 

Northport, N.Y. _.m .............. _ .... Vol 10336 
ILC Data Device Corp~ Hicksville, N.Y. 

Vo11e349 
Natel Engrg.Co., Canoga Pk., Cal. 

Vo11e361 
North AtlantiC Inds., Plainview, N,Y. 

Vol 1e364,365 
Theta Instr. Corp., Fairfield, N.J. 

Vol 1-377 
Tr_magnetlcs Inc., Farmingdale, N. Y. 

Vo11e379 
VernHech, Deer Pk., N.Y .... _ ..... Vo11e381 
Analogic, Wakefield, Mass. 
Clifton Precision, Clifton Hgts., Pa. 
Conrac Corp., Fairfield, N.J. 
Control Sciences, Inc.: Granada Hills, Cal. 

Converters, Tape To Card 
Data Graphics, San AntoniO, Tex. 
Demex, Inc., Kansas City, Mo. 
Dytro Corp., Hicksville, N.Y. 
General Instr. Corp., HawthOrne, Cal. 
Instrumentation Tech. Corp., Northbridge, 

Cal. 
NES, Inc., Itasca, III. 

Converters, Telemetry 
I\oppHed Research Inc., Port 

Washington, N.Y ................. _ •. ..; Vol 20607 
Aertech Inds., Sunnyvale, Calif. 
Americon Microwave inds., Inc., Waltham, 

Mass. 
Anaren Microwave, Inc., Syracuse, N.Y. 
Astrosyatems, Inc., Lake SUccess, N.Y. 
Beukers Labs., Inc., Hauppauge, N.Y. 

PRODUOT INBEX & DIRECTORY 
Computer ConversionS Corp~ East 

Northport, N.Y. 
Data·Control Systems, Danbury, Conn. 
Elcom Sys.; Deer Pk:. N.Y. 
Epsco, Inc., W$stwood, Mass. 
Foxboro Co" Foxboro, Mass. 
Inter,lectronlcs Co~ Congers, N.Y. 
Lorch Elctrns. Corp~ Englewood, N.J. 
Miteq Inc., Hauppauge, N.Y. 
Monitor Systems, Ft. Washington, Pa 
Mu-Del Elctrns., Silver Spring, Md. 
NE$, Inc., Itasca, ilL 
Phoenix Data Inc., Phoenix, Ariz. 
R.C.A. Electromagnetic & Aviation Sys. 

Div., Van Nuys, Cal. 
RFL Inds., Comms. Div., Boonton, N.J. 
RHG Elctms. Lab .. Deer Park, N.Y. 
Rodelco, Deer Park, N,Y. 
SolId Stata EIClms. Corp., Sepulveda, 

Cal. 
Vidar Corp., Mountl\in View, Cal. 

Converters UHF To VHF 
AppHed Rasasrch Inc., Port 

Washington, N.y ....................... Vol 20607 
Aertech Inds., Sunnyvale, Calif. 
Astra Comm. Lab., Gaithersburg, Md. 
Beukers Labs., Inc., Hauppauge, NY: 
Blonder·Tongue Labs:, Inc., Old Bridge, 

N.J. 

Takede Aiken Industry Co., Ltd., ,TOkyo 
.176, Japan 
Teledyne Philbrick, Dedham, Mass. 
Transmagnetlcs I~ Farmingdale, N. Y. 
Varian Assocs., Palo Alto, Cal. 
Vldar Corp., Mountain View; Cal. 

Coolants, Circuit & 
Component 

Dow Chemical Co., Midland, Mich. 
Dow COming Corp., Midland, Mich. 
E.!. DuPont DeNernours & Co., 

Wilmington, Del. 
Elctrn. Chemical Corp., Jersey City, N.J. 
General Elec. Co., Waterford, N.Y: 
Miller-Stephenson Chem. Co .• Inc .• 

Denbury, Conn. 
Sprayon Prods" Inc., Bedford HOlt., Ohill 
SWS Silicones Div" Adrian, Mich. 
3M Co., St Paul, Minn. 
Triac Elctm.Sys., Forest HHIII, N. Y. 
Union Carbide, Chemicals & Plastics, New 

York, N.Y. 
Wakefield Engrg., Inc" Components Div" 

Wakefield, Mass. 

Cooling Equlpment--See Air 
Conditioners; Blowers & Fans 

Cooling/Heating Modules, 
Thermoelectric 

.' Borg-Warner TharmoelectrlCs, Des C·COR Elctms., State College, Pa. 
Delta-Banco Ltd., Rexdale, Ont., Can. 
HRB-Singer, Inc., Slate College, Pa. 
Jerrold Electronics Corp., Philadelphia, Pa. 
Lorch Elctrns. Corp~ EngI~, N.J. 
Microlab/FXR, Livingston, N.J. 
Microwave Power Devices, Plainview, 

N.Y. 
Miteq Inc., Hauppauge, N.Y. 
Mu·DeI Elctrns., Silver Spring, Md. 
RCA Corp" Camden, N.J. 
RHG Elctrns. Lab., Deer Park, N.Y. 
Rodelco, Deer Park, N.Y. 
Aohde & Schwarz Sis., PassaiC, N.J. 
Scientific Communications, Garland, 

Tex, ' 
Sierra Sys., Mountain View, Cal. 
Wavetek Indiana,lnc., Beech Grove, 

Incl. 

Converters, Voltage To 
Frequency 

M F ElClrns. Corp., New York, N.Y, 
VolN20 

North Hills Elctms., Inc., Glen Cove, 
N.Y ............. _ ....... _ ............. _ ....... Vol 2e359 

Solid Stete Elctms. Corp .• Sepulveda, 
Cal ........ _ ...... _ ... _ ............... _ ...... Vol 10937 

Unitron Inc., Garland, Tex ......... Vo11e921 
Aerospace Avionics, Inc., Bohemia, N.Y. 
Almond lnetrs. Co., Covlna,Cal 
AMF Electical Prods .• Alexandria, Va. 
Anadex Instrs., Inc., Van Nuys, Calff. 
Analogic, Wakefield, Mass. 
AutrOnIcs Corp~ Pasadena, CaUl. 
Burr·Brown Reech. Corp., Tucson, Ariz. 
Computer Conversions Corp., East 

Northport, N.Y. 
Constant Voltage Co., Chicago, III. 
DaI!Iscan, Inc., ClIfton, N.J. 
Digital Equip. Corp., Maynard, Mass. 
Digitron Corp., Norristown, Pa. 
Dynamic Measurements Corp., 

Winchester, Ma. 
Electro-Numerics, Santa Clara, Caf. 
Foxboro Co., FoxbOro, Mass. 
Junction Modules, Inc" Irvine, Cal. 
Gearator Corporation, Manassas, Va. 
Gould, Inc., Cleveland, Ohio 
Hybrid Bys. Corp., Burlington, Mass. 
Inlech, Santa Clara, Cal. 
Matrix Corp~ Beech Grove, . Ind. 
Meloy laboratories Inc., Springfield, 

Vs. 
Monitor Labs, Inc., San Diego, Cal. 
NE$, Inc., Itasca, IlL 
Neshamlny T~, Furlong, Pa 
Nawport Labs. Inc., Santa Ana, Cal. 
Pioneer Magnetics, Santa Monica. Cal. 
PPM, Inc~ Bedford, Ohio 
R.CA Electromagnetic & Aviation Sys. 

Div., Van Nuys, Cal. 
RFL Inds., Comms. Div.,Boonton, N.J. 
Rohde & Schwarz Sis., Passaic, N.J. 
Special Microwave Devices Oper., 

Waltham, Mass. 

PlaineS, 111 .............. _._ Vol 2<01154, 1155 
Ohio Semitronlcs, Columbus, Ohio 

Vol 2<01179 
Bailey Inslrs., Inc., Saddle Brook, N.J. 
Cambridge Thermionic, Cambridge, Mass 
Eastem industries, Hamden, Conn. 
Meleor·Materials Elctrn. Prods., Trenton, 

N.J. 
Nuclear Sys., Garland, TeK. 
ShigotO Inds., Ltd., New York, N.Y. 
Temptronix Inc., Newton, Mass. 
Tenney Engrg., Inc., Union, N.J. 
Tharmalloy Co~ Inc" Dalles, Tex. 
3M Co., St Paul, Minn. 
Tran-Tee Corp., Columbus, Neb. 
Triac Elctm. Bys., Forest Hills, N .• Y. 

Cooling Packages, 
Semiconductor-See 
Transistor & Diode Heat 
Dissipators 

Cooling Sprays-See 
Coolants, Circuit & 
Component 

Copper Clad laminates -See 
Laminates, Metal Clad 

Cords & Cable, Dial' Drive 
GC Electronics, Rockford, III ... Vol M79 
Birnbach Co., Inc., Freeport, N.Y. 
Consolidated Wire. Assoc. Corps., 

Chicago, lB. 
Dabum Elctrns •• Cable Corp., Bronx, 

N.Y. 
Hackensack Cable Corp., Hackensack, 

N.J. 
Shigoto Inds., Ltd., New York, N,Y. 
Tranecon MIll. Co., Dallas, Tex. 

Cords & Tapes, Lacing 
Alpha Wire Corp" Elizabeth, N.J. 

VoI",1348 
o,arborn Wire. Cable Co., Rosemont, 

III._ .......................... ~ .......... _ ..... VoI.,.1390 
GC Electronics, Rockford. IH._ Vol 30679 
Varflex Corp., Rome, N.Y ....... Vol ,.1088 
Birnbach Co. ,Inc., Freeport, N.Y. 
Cole-Fiex Corp., W. Babylon, N.Y. 
Communications TechnOlogy Corp., Los 

Angeles, Cal. 
Deburn Elctms. .. Cable Corp., Bronx, 

N.Y. 
lco/Rally, Palo Alto, CaL 
Mann, Henry Inc., Feasterville, Pa, 
Smith, Herman H., Inc., Bklyn., N.Y. 
Transcon Mfg. Co., DaU8s, Tex. 
Zippertubing Co., Los Angeles, Caftl. 

Cords, Une & Set, Extension 
Alpha. WIre Corp., ElIzabeth, N.J. 

Vol ,.,333-1338 
Columbia Eletm. Cables, "- Badford, 

Mass. .. __ ~ •• __ .... ;_ .... Vol ,.1352, 1353 

58 Mfrs. in Bold face with page numbers describe this product In the White pages. 
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Manhattan Elec. Cable Corp., Brooklyn, 
N.Y .••••.•..•••...•...••..••.. : ..•...•......•... Vol 3-1391 

Allied Elctrns., Chicago, III. 
Amphenol Cadre Div., Endicott, N.Y. 
Anaconda Wire and Cabie Co .. New York. 

N.Y. 
Automation Services Div .• Windsor. N. Y. 
Beiden Corp. Eictrn. Div .. Richmond. Ind. 
Beman Mfg., Inc., New Cumberland, Pa. 
Birnbach Co .. Inc .• Freeport. N.Y. 
Cable Sys. & Assembly Co .. Inc .• Everett. 

Mass. 
Consolidated Wire & Assoc. Corps., 

Chlcago,lII. 
Daburn Elctrns. & Cable Corp., Bronx, 

N.Y. 
Dearborn Wire & Cable Co., Rosemont, 

III. 
Excel Specialty Corp .• Chicago. III. 
General Elec. Company. Providence. R.I. 
Leviton Mfg. Co .• Inc .• Brooklyn. N.Y. 
linemaster Switch Corp .. Woodstock. 

Conn. 
Lynn Elctrns. Corp., Feasterville, Pa. 
Saxton Prods .. Congers, N.Y. 
Shigoto Inds., Ltd., New York, N.Y. 
Standard Wire & Cable, Los Angeles, 

Cal. 
Storm Products Co., Los Angeles, Ca. 
Teledyne Western Wire & Cable, Los 

Angeles. Cal. 
Triac Elctrn. Sys., Forest Hills, N. Y. 
TRW/Holyoke Wire & Cable, Holyoke, 

Mass. 
Waldom Elctrns., Inc., Chicago, III. 

Cords, Line (Lamp)-See 
Cable, Multiconductor 

Cords, Line, Resistance 
Beman Mfg., Inc., New Cumberland, Pa. 
Birnbach Co .• Inc., Freeport. N.Y. 
Consolidated Wire & Assoc. Corps., 

Chicago,lII. 
Dearborn Wire & Cable Co., Rosemont, 

III. 
Saxton Prods., Congers. N.Y. 
Shigoto Inds., Ltd., New York, N.Y. 
Standard Wire & Cable, Los Angeles, 

Cal. 

Cords, Patch 
ADC Prods.; Minneapolis, Minn. 

VoI3-S46,SSO,5S1 
Allied Systems Corp., Greensboro, N.C. 

Vo13-S53 
Pomona Elctrns. Co., Inc., Pomona, Cal. 

VoI3-720,731,732,751-753,760-76S 
Smith, Herman H., Inc., Bklyn., N.Y. 

VoI3-S01,S02,80S,S06,SOS 
Trimm, Inc., LibertYVille, III. 

Vol 3-942,943 
Trompeter Elctrns., Chatsworth, Cal. 

Vol 3-946-9S1 
Amp Inc .• Harrisburg, Pa. 
Amphenol Ind'i. Div., Chicago, III. 
Barker Prods. Co .• Saugus, Mass. 
Beman Mfg., Inc., New Cumberland, Pa. 
Birnbach Co., Inc., Freeport, N.Y. 
Cable Sys. & Assembly Co .. Inc., Everett. 

Mass. 
Conrac Corp .• Westminister. Cal. 
Daburn Elctrns. & Cable Corp., Bronx, 

N.Y. 
De Soto Elec. Prods .. De Soto. Mo. 
EI Instruments, Derby, Conn. 
Elctrn. Molding Corp., Woonsocket, R.I. 
Excel Specialty Corp., Chicago, III. 
Farmer Elec. Prods. Co., Inc., Natick, 

Mass. 
Gavitt Wire & Cable Div., BroOkfield. 

Mass. 
GC Electronics, Rockford, III. 
Gelteral Radie, Co .• Concord, Mass. 
GTE Lenkurt Inc .• San Carlos. Calif. 
Info-Lite Corp., Corona, N.Y. 
LVC Inds. Inc., Flushing, N.Y. 
Lynn Elctrns. Corp .• Feasterville. Pa. 
Mac Panel Co., High Pt., N.C. 
Malco, A Microdot Co., Inc .. Chicago. III. 
Manger Elec. Co .. Inc., Stamford, Conn. 
Methode Elctrns .. Inc .• Chicago, III. 
Paraplegics Mfg., Bensenville. III. 
Priority Services, Burbank. Cal. 
RCA Corp .. Camden. N.J. 
Robins Ind's. Corp., Consumer Products 

Div., CommaCk, N.Y. 
Scientific Measurements, Wilmette, III. 

Shlgoto Inds., Ltd., New york, N.Y. 
Standard Wire & Cable, Los Angeles, 

Cal. 
Superior Mfg. & Instrument Corp .. Long 

Island City, N.Y. 
Switchcraft. Inc .• Chicago. III. 
Technical Mat'l.. Mamaroneck, N.Y. 
TRW/Holyoke Wire & Cable, Holyoke, 

Mass. 
Vector Elctrn. Co., Inc., Sylmar, Cal. 
Victor Wire & Cable, LA., Cal. 
Viking Inds .. Inc .• Chatsworth, Calif. 
Virginia Panel Corp., Waynesboro, Va. 

Cords, Power-See Cable, 
Power 

Cords, Retractile 
Alpha Wire Corp., Elizabeth, N.J. 

Vol3-1335 
Consolidated Wire & Assoc. Corps., 

Chicago, III ............................... Vol 3-1373 
Daburn Elctrns. & Cable Corp., Bronx, 

N.Y ............................................. Vol 3-1374 
Pomona Elctrns. Co., Inc., Pomona, Cal. 

Vo13-7S3,760 
Barker Prods. Co" Saugus, Mass. 
Belden Corp. Elctrn. Div .• Richmond, Ind. 
Birnbach Co .. Inc .• Freeport, N.Y. 
Columbia Eletrn. Cables, New Bedford, 

Mass. 
Dearborn Wire & Cable Co., Rosemont, 

III. . 
Flexible Circuits, Inc .. Warrington, Pa. 
Gavitt Wire & Cable Div .. Brookfield. 

Mass. 
Interelectronics Corp., Congers, N.Y. 
Lynn Elctrns. Corp .. Feasterville, Pa. 
Russell Inds., Inc .. Lynbrook. N.Y. 
Saxton Prods .• Congers. N.Y. 
Shlgoto Inds., Ltd., New York, N.Y. 
Smith, Herman H., Inc., Bklyn., N.Y. 
Standard Wire & Cable, Los Angeles, 

Cal. 

Cords, Speaker Extension
See Cable, Audio 

Cords, Twin Lead-See Cable, 
Multiconductor 

Core Memory Systems-See 
Memory Systems, Core 

Cores, Ceramic 
Arnold Engineering Co., Marengo, III. 

Vol 3-1004 
Centralab Elctrns Div., Milwaukee, Wlsc 

Vo13-107S 
American Lava Corp., Chattanooga, 

Tenn. 
Basic Ceramics Inc .• Hawthorne. N.J. 
Carborundum Co., Niagara Falls, N.Y. 
Ceramic MagnetiCS. Inc .. Fairfield. N.J. 
Eictrn. Memories, Hawthorne. Cal. 
Honeywell. Minneapolis, Minn. 
Kawecki Berylco Inds., Inc., New York. 

N.Y. 
Lockheed Elctrns. Co .• Watchung. N.J. 
National Beryllia Corp .• Haskell, N.J. 
Plessey Ceramic Div .. Frenchtown, N.J. 
Quartzite Processing. Inc .. Malden. Mass. 
Star Porcelain Co., Trenton, N.J. 
3M Co .• SI. Paul. Minn. 
Trans-Tech, Gaithersburg. Md. 
United Prods. Co .• New Hyde Pk., N.Y. 
Uthe Technology Inn, Sunnyvale. Cal. 

Cores, Magnetic, Ferrite, EL & 
E 

Fair-Rite Prods. Corp., Wallkill, N.Y. 
Vo13-100B 

Ferronic&, Inc., Fairport, N.V. Vol 3-1009 
Ferroxcube Corp., Saugerties, N~Y. 

. VoI3-101D-l013 
Kryslinel Corp., Port Chester, N. Y. 

Vol 3-1019 
SGL Inds., Inc., Westville, N.J. 

Vo13-103B 
Ampex Corp .. Redwood City. Calif. 
Arnold Engineering Co., Marengo, III. 
Ceramic Magnetics. Inc .. Fairfield. N.J. 
Electrical Plastics Corp., Long Branch. 

N.J. 
Elctrn. Assocs., W. Long Branch. N.J. 
Indiana General, Keasbey. N. J. 
Lockheed Elctrns. Co .• Watchung, N.J. 
MagnetiCS, Div. Spang Inds., Butler, Pa. 

Cores, Magnetic, Powdered Iron, Slug 
Murata Mfg. Co. Ltd .. Kyoto, Japan 
Stackpole Carbon Co .. Elctm. Camp. 

Div.-Soft Ferrites/Special Resistors. SI. 
Marys. Pa. 

TDK Electronics Co., Lid., Chiyoda-ku, 
Tokyo 101, Japan 

TDK Elctrns. Corp., Long Island City, 
N.Y. 

Tohoku Metal Inds .. Ltd., Tokyo. Japan 
United Mineral & Chem. Corp .. New York. 

N.Y. 
United Prods. Co .. New Hyde Pk .. N.Y. 
Uthe Technology Inn, Sunnyvale, Cal. 

Cores, MagnetiC, Ferrite, 
Pot/Cup 

Arnold Engineering Co., Marengo, III. 
Vol 3-1005 

Fair-Rite Prods. Corp., Wallkill, N.Y. 
Vo13-100B 

Ferroxcube Corp., Saugerties, N.Y. 
VoI3-101D-l013 

Krystinel Corp., Port Chester, N. Y. 
Vol 3-1019 

Ceramic MagnetiCS. Inc .. Fairfield. N.J. 
Indiana General, Keasbey. N. J. 
Lockheed Elctrns. Co .• Watchung. N.J. 
MagnetiC Metals Co .. Camden. N.J. 
MagnetiCS. Div. Spang Inds .. Butler. Pa. 
Murata Mfg. Co. Lid., Kyoto, Japan 
Stackpole Carbon Co .. Elctrn. Camp. 

Div. -Soft Ferrites/ Special ReSistors, SI. 
oMarys, Pa. 
TDK Electronics Co., Lid., Chiyoda-ku, 

Tokyo 101, Japan 
TDK Elctrns. Corp., Long Island City, 

N.Y. 
Tohoku Metal Inds .. Ltd .• Tokyo. Japan 
United Mineral & Chem. Corp., New York. 

N.Y. 
United Prods. Co., New Hyde Pk .. N.Y. 

Cores, MagnetiC, Ferrite, Slug 
Fair-Rite Prods. Corp., Wallkill, N.Y. 

Vo13-100B 
Ferronics, Inc., Fairport, N.Y. Vol 3-1009 
Ferroxcube Corp., Saugerties, N.Y. . 

Vol 3-1010-1013 
Krystinel Corp., Port Chester, N. Y. 

Vol 3-1019 
Arnold Engineering Co., Marengo, iii. 
Caddel-Burns Mfg. Co .. Inc .. Mineola, N. Y. 
Cambridge Thermionic. Cambridge, Mass 
Ceramic Magnetics, Inc., Fairfield, N.J. 
Coil Winders Div. Caddell-Burns, 

Mineola, N. Y. 
Indiana General, Keasbey. N. J. 
Murata Mfg. Co. Ltd., Kyoto, Japan 
Stackpole Carbon Co., Elctrn. Camp. 

Div.-Soft Ferrites/Special Resistors. SI. 
Marys. Pa. 

TDK Elctrns. Corp., Long Island City, 
N.Y. 

Tohoku Metal Inds., Ltd., Tokyo. Japan 
United Mineral & Chem. Corp .. New York. 

N.Y. 
Uniled Prods. Co .. New Hyde Pk., N.Y. 
Uthe Technology Inn, Sunnyvale. Cal. 

Cores, Magnetic, Ferrite, 
Toroid 

Arnold Engineering Co., Marengo, iii. 
Vol 3-1004,1005 

Fair-Rite Prods. Corp., Wallkill, N.Y. 
Vo13-100B 

Ferronics, Inc., Fairport, N.Y. Vol 3-1009 
Ferroxcube Corp., Saugerties, N.Y. 

Vol 3-1010-1013 
Krystlnel Corp., Port Chester, N. Y. 

Vol 3-1019 
SGL Inds., Inc., Westville, N.J. 

Vol 3-1038 
Ampex Corp., Redwood City, Calif. 
Ceramic Magnetics, Inc .. Fairfield, N.J. 
Fabri-Tek. Inc .• Memory Products Div. 

Minneapolis, Minn. 
Indiana General. Keasbey. N. J. 
Lockheed Elctrns. Co .• Watchung, N.J. 
MagnetiC Metals Co .. Camden, N.J. 
MagnetiCS. Div. Spang Inds .• Butler. Pa. 
Murata Mfg. Co. Lid., Kyoto, Japan 
Stackpole Carbon Co .. Elctrn. Camp. 

Div.-Soft Ferrites/Special ReSistors. SI. 
Marys. Pa. 

TDK Electronics Co., Ltd., Chiyoda-ku, 
Tokyo 101, Japan 

TDK Elctrns. Corp., Long Island City, 
N.Y. 

Tohoku Metal Inds., Ltd .• Tokyo. Japan 
Trans-Tech. Gaithersburg. Md. 
United Mineral & Chem. Corp .• New York. 

N.Y. 
United Prods. Co., New Hyde Pk .. N.Y. 
Uthe Technology Inn, Sunnyvale. Cal. 

Cores, Magnetic, Ferrite, 
Yoke Section 

Ferronics, Inc., Fairport, N.Y. Vol 3-1009 
Advance Ross Elctrns. Corp .. Chicago. III. 
Ceramic MagnetiCS, Inc .. Fairfield. N.J. 
Indiana General. Keasbey. N. J. 
Stackpole Carbon Co., Elctrn. Camp. 

Div.-Soft Ferrites/Special Resistors, SI. 
Marys. Pa. 

TDK Electronics Co., Lid., Chiyoda-ku, 
Tokyo 101, Japan 

TDK Elctrns. Corp., Long Island City, 
N.Y. 

Tohoku Metal Inds., Ltd .• Tokyo. Japan 
United Mineral & Chem. Corp .. New York, 

N.Y. 
United Prods. Co., New Hyde Pk., N.Y. 
Uthe Technology Inn, Sunnyvale, Cal. 

Cores, MagnetiC, Metal Alloy 
(Other Than Silicon & 
Nickel-Iron) 

SGL Inds., Inc., Westville, N.J. 
Vo13-103S 

Arnold Engineering Co., Marengo, III. 
Inter-Tech. Grp., Inc., 

Irvington-on-Hudson, N.Y. 
Magnetic Metals Co .. Camden, N.J. 
United Prods. Co .. New Hyde Pk., N.Y. 

Cores, MagnetiC, Nickel-Iron, 
EL, EE, F & Ring 
Laminations 

Inter-Tech. Grp., Inc., 
Irvington-on-Hudson, N.y ..... Vo13-101S 

SGL Inds., Inc., Westville, N.J. 
Vo13-103S 

Arnold Engineering Co., Marengo, III. 
Automation Services Div., Windsor. N. Y. 
Barker Elec. Sis .. Ship Bottom. NJ 
Magnetic Metals Co" Camden, N.J. 
Magnetics, Div. Spang Inds., Butler, Pa. 
Tohoku Metal Inds .. Ltd., Tokyo. Japan 
United Prods. Co .. New Hyde Pk .. N.Y. 

Cores, MagnetiC, Nickel-Iron, 
Toroid 

Inter-TeCh. Grp., Inc., 
Irvington-on-Hudson, N.y ..... Vo13-101B 

SGL Inds., Inc., WestVille, N.J. 
Vo13-103S 

Arnold Engineering Co., Marengo, III. 
Barker Elec. Sis .. Ship Bottom, NJ 
Dynacor. Rockville, Md. 
Krystinel Corp., Port Chester, N. Y. 
MagnetiC Metals Co" Camden, N.J. 
MagnetiCS. Div. Spang Inds., Butler. Pa. 
United Prods. Co., New Hyde Pk., N.Y. 

Cores, MagnetiC, Powdered 
Iron, Pot/Cup 

Arnold Engineering Co., Marengo, III. 

Cortec, Newport Beach. Cal. 
Permacor. Oak Lawn, III. 

Vo13-100S 

Pyroferric - N. Y .. Inc .. Bronx. N.Y. 
TohoklJ Metallnds .. Ltd .. Tokyo, Japan 
United Prods. Co" New Hyde Pk .• N.Y. 

Cores, MagnetiC, Powdered 
Iron, Slug 

Arnold Engineering Co., Marengo, III. 
Caddel-Burns Mfg. Co., Inc .• Mineola. N. Y. 
Coli Winders Div. Caddell-Burns, 

Mineola, N. Y. 
Cartee, Newport Beach, Cal. 
Kwikset Powdered Metal Prods., Anaheim, 

Cal. 
Permacor, Oak Lawn. III. 
Pyroferric - N. Y .• Inc .• Bronx. N.Y. 
Tohoku Metal Inds .• Ltd., Tokyo. Japan 
United Prods. Co .• New Hyde Pk., N.Y. 
Workman Elctrn. Prods., Inc., Sarasota. 

Fia. 
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Cores, Magnetic, Powdered Iron~ Toroid 
Cores, Magnetic, Powdered 

Iron, Toroid 
Amold fi;nglneeringCo., Mllrengo, III. 

Vola-l00S 
SGt Inds.;lnc., Westville, N.J. 

VOl a-l038 
Cartec. Newport Beach. Cal. 
Kwikset Powdered Metal Prods .• Anaheim. 

Cal. 
Permacor. Qak Lawn. III. 
Pyroferric - N. Y .• Inc .• ·Bronx. N.Y. 
Tohoku Metallnds .• Ltd .• Tokyo. Japan 
United Prods. Co .• New Hyde Pk .• N.Y. 

Cores, Magnetic, Powdered 
Permalloy, Toroid 

Amold Engineering Co., MarengQ, III: 
Vol a-l004, 1005 

SGL Inds., Inc., Westville, N.J. 
Vol 3-1038 

Magnetics. Div. Spang Inds .• Butler. Pa. 
United Prods. Co .• New Hyde Pk .• N.Y. 

Cores, Magnetic, Silicon, "c" 
Arnold Engineering Co .• Marengo, 111. 

Vola-,004 
Inter-Tech. Grp., Inc., 

Irvlngton-on-Hudson, N.Y ..... VoI3-,018 
SGL IMs., Inc., Westville, N.J. 

Vola-l038 
Barker Elec. Sis .• Ship Bottom. NJ 
Magnetic Metals Co .• Camden. N.J. 
Magnetics. Div. Spang Inds .• Butler. Pa 
Westinghouse Elec .• Greenville. Pa. 

Cores, Magnetic, Silicon EI, 
EE & F, Laminations 

Inter-Tech. Grp., Inc., 
Irvlngton-on-Hudson, N.Y ..... Vol a-l018 

SGL Inds., Inc., WestVille, N.J. 
Vol 3-1038 

Arnold Engineering Co~ Marengo, III. 
Magnetic Metals Co .• Camden. N.J. 
Magnetics. Div. Spang Inds .• Butler. Pa. 
Thomas & Skinner, Inc., Indianapolis, 

Ind. 

Cores, Magnetic, Silicon, 
Toroid' 

Inter-Tech. Grp., Inc., 
Irvington-on-Hudson, N.Y ..... VoI3-'0la 
~GL Inds., Inc., WestvUle, N.J. 

Vol 3-,038 
Arnold Engineering Co., Marengo, III. 
Barker Elec. Sis .• Ship Bottom. NJ 
Dynacor. Rockville. Md. 
Magnetic Metals Co .• Camden. N.J. 
Magnetics. Div. Spang Inds .• Butler. Pa. 
United Prods. Co .• New Hyde Pk .• N.Y. 
Westinghouse Elec .• Greenville. Pa. 

Corners, Waveguide-See 
Bends & Twists, Microwave 

Corona Testers-See Testers, 
Corona 

Coulometers-See Timers, 
Electrolytic Cell 

Counters, Bi-Directlonal 
Electronic Research Co., Shawnee 

Mission, Kan ............................. Voll~30 
ESE, Inglewood, Cal ................... Vol m37 
Hecon Corp., New Shrewsbury, N.J. 

Vol 1-344 
Kessler-Ellis Prods., Atlantic Hlghlllnds, 

N.J ........................... , ........... Vol 2"348-350 
Landis & Gyr,lnc., Elmsford, N.Y. 

Vol 2"366 
NES, Inc., Itssca, III ................... Voll~ 
Square 0 Co., Park Ridge, Id ... Vol z-361 
Veecler-Root, Hartlord, Conn ... Vol ~7a 
AbramSlnstr.. Lansing. Mich. 
Amtron Inc .. Midlothian. III. 
Anadex Instrs .• Inc .• Van Nuys. Calif. 
Analogic. Wakefield. Mass. 
Avtron Mfg .• Inc .• Cleveland. Ohio 
Baldwin Elctrns .• Little Rock. Ark. 
Beckman Instrs .• Ectrn. Inst,s. Div. Ectrn. 

Instrumentation. Schiller Park. III. 
Bowmer Instr. Cllrp., Ft. Wayne, Ind. 
Burroughs Corp .• Plainfield. N.J. 
CGS Units. Inc .• Rochester. N.Y. 
Computer Conversions Corp., EIIst 

Northport, N.Y. 
Controlcraft Corp .• West Chicago. III. 
Data Graphics. San Antonio. Tex. 

Data Technology Inc .• Watertown. Mass. 
Davidson Elclm. Osv. Co .• Erie. Pa. 
Digital Equip .. Corp., Maynard. Mass. 
Digitron Corp .• Norristown. Pa. 
Durant DigItal Ins~ Wstertown, WI8C. 
Dynapar Corp .• Gurnee. III. 
Eldorado Electrodata. Concord. Cai. 
ENM Co .• ChiCago. III. 
Fork Standards, W. Chicago, III. 
Gao Space Sys., Tampa, FIa. 
Haydon Switch & Instr .• Waterbury. Conn. 
Hi-G, Windsor Locks, Conn. 
Icon Corp .• Sub of V.S.M. Corp .• 

Cambrtdge. Mass. 
InfO-Ute C~ Corona, N.Y. 
Itek Corp. Meas. Sys. Div., NeWlon. Mass. 
Keltron Corp .• Waltham. Mass. 
LFE Corp.: Waltham .. Mass. 
Logiconcepts Inc .• Los Alamitos. Cal. 
Machine Components Corp:, Plainview. 

N.Y. 
Midland Standard Inc .• elgin. III. 
Monitor Labs. Inc .. San Diego. Cal, 
Monsanto Company. Electronic 

Instruments. W. Caldwell. N.J. 
North American PhHlps Controls Corp., 

Cheshire, Conn. 
Paramelrics. Inc .• Orange. Conn. 
Planet Instr .• Gardena. Cal. 
Precision DynamiCs Corp., Burb.ank. Cal. 
Presin Co .. Inc .• Shelton, Conn. 
Redington Counters. Inc .• Windsor. Conn. 
Relay Specialties Inc .• Fair Lawn. N.J. 
Renco Corp., Golet., cat. 
Signetics. Corp .• Sunnyvale. Calif. 
Solid State Systems. Inc .• Columbia. Mo. 
Speed Detectors. Bedford. Ohio 
Struthers-Dunn. Inc., Bettendorf. Iowa 
Summit Engrg. Corp .• Bozeman. Mont. 
Takeda Riken Industry Co .• Ltd .• Tokyo 

176. Japan 
Theta lnstr. Corp., Fairfield, N.J. 
Thi8m Industries, Inc., Torrance, Cal. 
Triac EIctrn. S~ Forest HIRs, N. Y. 
WER Industrial. Grand Island. N.Y. 

Counters, Coil Winding 
Avtron Mig .. Inc .• Cleveland. Ohio 
Coast Coil Co .• Los Angeles, CaIW. 
ContrQlcraft Corp .• West Chicago. III. 
Durant Digital Jnstrs., Weterlown, Wise, 
DynaparCorp .• Gurnee. III. 
Fork Standards, W. Chicago, In. 
Hacon Corp., New Shrewsbury, N.J. 
Keltron Corp .• Waltham. Mass. 
Kessier-Eilis Prods., Atlantic Highlands, 

N.J. 
landis & Gyr, In~ Elmsford, N.Y. 
Practical Automation. Inc .• Shelton. Conn. 
Presln Co .• Inc .• Shelton. Conn. 
Struthers-Dunn, Inc .• Bottendorf. Iowa 
Sunshine Sci. Instrs .• Inc .• Philadelphia. Pa. 
Veeder-Root, Hartford, Conn. 

Counters, Directional 
Electronic Flesearch Co., Shawnee 

Mission, Kan ..... ~ ... _ ..... _ .... _ Vol 1"430 
Hecon Corp., N_ Shrewsbury. N.J. 

VoI1~ 
Kessler-EOis Prods., Atlantic. Highlands, 

N.J ....................................... Vol Je348.35O 
Ll!ndls & Gyr, Inc., Elmsford, N.Y. 

• Vol 2"366 
NES, Inc., Itasca, ID •• _ .... _ ..... VoIl~ 
Anade> Insirs .• Inc .• Van NWS. Calif. 
Beckmlln Instrs .• ectrn. Instrs. Div. Ectrn. 

Instrum$ntation. Schilil/r Park. III. 
Burroughs Corp .. Plainfield. N.J. 
Controlcrllft Corp .. West Chicago. m. 
D!lta Technology Inc .• Watertown. Mass. 
Durant DIgital Insirs., Waterlown, Wise. 
Dynapar Corp .• Gurnee. III. 
Eldorado Electrodete, Concord. Cal. 
ESE, Inglewood, Cal. 
Keltron Corp .• Waltham. Mass. 
Planet Instr .• Gardena. Cal. 
Precision Dynamics Corp" Burbank. Cal. 
Signetics. Corp .• Sunnyvale. Cain. 
Struthers-Dunn, Inc .• Bettendort. Iowa 
Systron-Donner cOncord Insir. Dlv~ 
Con~ord, Ce.. . 

Theta Insir. Corti, Fairfield, N.J. 
Thiem Industries, 1nC.,Torrance, Cal. 
3M Co .• St. Paul. Minn. 
Triac Elctrn. Sys., Forest HIlls, N. Y. 
Veeder-Root, H8rttord, Conn. 

PRODUCT INDEX &'DlRECTORV 

Counters, Electro-Magnetic 
Hecon C~ New Shrewsbury;N.;J. 

VoI1~ 
KessIer-EOis Prods., Atlantic Hlghlanda, 

N.J. __ ...... _ .. ___ ._ .. _.~_ VoI2w.M8 
Landis & Gyr. Inc., Etrnaford; N.Y. 

Vol Mea 
V ....... Root. Hartford, Conn •• Vol2t>378 
Vernltech, Deer Pk., N.Y •• "_'M VoI2-s43 
AbramlIlniltr •• Lansirig. Mich. 
Automatic Timing & Controls, Inc .• King of 

Prussia. Pa. . 
Bowmer Instf. Corp., Ft Wayne, lnet. 
CtIt'qnOok)g Corp.. Broomall, PI. 
Cramer Division. Old Saybrook, Conn. 
Durant DIgItaIInstrs., Wstertown, Wise. 
Oytro Corp., Hicksville, N.Y. 
ElectrIC Tachometer Corp .• Philadelphia. 

Pa. 
ENM Co .• Chicago. III. 
ITT General Controls. GI8f1daIe. Cal. 
NOrden DIY~ Norwalk, Conn. 
Norih AmerIcan PhIIIpa Controls Corp., 

CheshIre, Conn. 
Orbit instr. Corp .• Syosset. N.Y. 
Practical Automation. Inc .• Shelton. Conn. 
Preciaion Tl/ner Co~ Westbrook, Conn. 
PreSln Co .• Inc .• Shelton. Conn. 
Redington Counters. Ine .• Windsor. Conn. 
Relay SpeciaHies Inc .• Fair Lawn. N.J. 
Shlgoto Inds., Ltd .. New York, N.Y. 
Stock Drive Prods .• New Hyde Pk., N.Y. 
ThIem IndUStrlea, Inc., Torrance, cat. 
Triac Etctm. Sys., Forest HUla, N. Y. 
Whittaker Corp .• Los Angeles. Cal. 

Counters, Event 
Durant DIgItaIlnstrs., WatertQWn, Wise. 

VoI~35 
Kessler-EHIs Prods., Atlantic HighlandS, 

N.J .... __ ._ ... _ .. _ ..... _ .. Vol Je348.35O 
Lsndis & Gyr,lnc., EI_ford, N.Y. 

Vol2't386 
Newport Labs., In~ Santa Ana, cat. 

VoI~19' 
North American Phillps Controls Corp., 

CheshIre. c;onn. ... _._ ..... ~ .... Vol 2'1357 
Veeder-Root, Hartford; Conn.. VoI2't378 
Ante> Inds .. Inc .• Palo Alto. Cal. 
Controlcraft Corp .• West Chicago. til. 
Counterscan Systems, Sutton, Neb. 
ESE, inglewOod, cat. 
Hecon C~ New Sh~, N.J. 
HIckok Elect. Inslr., CleyeIand, OhIo 
Lion Precision Corp. Newton. Mass. 
SImpaOn EIee. Co., ChIcago, In. 
TektroniX, Inc., eeaverlon, Ore. 
Tenor Co., Inc .• New Bertin. Wise. 
Triac fi;lctm. S~ Forest HOIa, N. Y. 
Weston Instruments. Inc .• Newark. N.J. 

Counters, Frequency 
American Time Products, Wooctailfe. 

N.Y •• __ .... _~ .... _ ..... _ .. _ .... _ VoI~96 
llerkeley Inetrs., Inc., Santa Ana, cat. 

VoIl-a92 
California Instrs. Co~ San DIego, Cal. 

Vol 1-..09 
Electronic R8search Co. Shawnee 

MInIc!n, lean. ... _ .................. _. Vol 1"430 
ESE, Ingtewood, CaL_ ... ,_ ..... Vol m37 
HIckok Elect. Instr.; Cleveland, OhIo 

VOl 4-..09' 
SImpaOn Elac. Co~ Chicago, tn. 

Calico Div.; san Diego. Cal. 
Cootrolcraft Corp .• West Chicago. III. 
Dana Labs .• Inc .• Irvine, CalW. 
Oynapar Corp .• Gurnee. Hi. 
EIP, Inc .• Santa Clara, Cal. < 

Eldorlldo EIectrodata. Concord. Cal. 
Electro-Null18rica. Santa Clara, Cal. 
General Radio .Co .• Concord. Mass. 
Qeneral Rand Corp .• Edison. N.J. 
Harshaw Chem. Co .• Cleveland. Ohio 
Heath Co .• Benton Harbor. Mich. 
Hacon Corp., New Shrewsbury, N.J. 
IEC Electronics Corp .• E.I'IOChester. N.Y. 
Integrated Systems. Inc .• Norcross. Ga. 
Kay EIemetrIcs, Pine Brook, N.J. 
Kellron Corp .• Waltham. Mass. 
landis & Gyr, I~EImaford, N.Y. 
Micro-Tel Corp .• Baltimore. Md. 
Midland Standard Inc .• Elgin. III. 
Milletron. Inc .• Pittsburgh, Pa. 
Monsanto Company, Electronic 

Instruments. W. CaldweH. N.J. 
Newport Lsba~ Inc., Santa Ana, CaL 
Pinlites. Fairlield. N.J. 
Plessey Enviromenlal Sys .• San Diego. 

Cal. 
Practical Automation. Inc .• Shl/Iton. Conn. 
Railway Comm .• Raytown. Mo. 
Regency Elctms .• Inc .• IndianepoHs. Ind. 
sell corporation-Microayslerna, Ft 

Lauderdale, FIa. 
Speed Detectors. Bedford. Ohio 
Strulher$-Dunn. Inc .• Bettendorf. iowa 
Syatron-Donner DatapuIae DIY~ Culver 

City, Cal. 
Syatron-Donner Kruse Elctrns. Sub., 

Sunnyvale, cat. 
Systron-Donner Mlcrow/lye DIv~ Van 

NuyS, CaL 
Systron Donner T~n Elctrns. SUb., 

Westbury, N.Y. 
Takeda Riken Industry Co .• Lid .• Tokyo 

176. Japan 
Veeder-Root, Hartford. Conn. 
Watkins Johnson Co, Palo Alto. Cal. 
Weston Instruments. Inc., Newark. N.J. 
W~tron Co .• Palo Alto. Calif. 

Counters, Gating 
Anadex Instrs .• Inc., Van Nuya. Calif. 
Ballantine LaboratOries. Inc., Boonton .. , 

N.J. 
Controlcraft Corp .. West ChiCagQ. til. 
Oynapar Corp .• Gu~. ill. 
Eldorado Electrodata. Concord, Cal. 
~1ectronIc Research Co •• Sha_ 

MIssion, Ken. 
FortI Standards, W. Chicago, In.' 
landis & Gyr, Inc., Elmsford, N.Y. 
Lecroy Resch. Sys. Corp .• Wast Nyack, 

N,Y. 
Monsanto Company. Electronic 

instrurnents. W. Caldwell. N.J. 
NES, Inc., Itasca, ilL 
Newport Labs., Inc., Santa Ana, Cal 
Signelics. Corp .• Sunnyvale. Calif. 
Syatron-C>onner Concord Insir. DIY., 

Concord, Cal 
3M Co .• SI. Paul. Minn. 
Tucker .EIeCtrOnICa Co., Garland, Tex. 
Veec(8f'ooRoot, Hartford, Conn. 

Counters, MechaOieal 
Durant Digital Inatra., Waterlown, Wise. 

VoI2't335 
VoI1-s03 

Systron-Donner Corp •• CQncord, caL 
VoI1-s08 Abrams Instr .• Lansing. Mich. 

Systron-I)onnar Concord Instr. Dlv~ AtI1ed EIctrn~ Chicago, 10. 
Concord. Cal. _ .......... _ .. __ VoIl-s08 Amp/IenoI Controls Oper. of Connector 

TeIrtronIx, Inc:~ leaverton, Ore. DiY., IrQ!Idvlew, HI. 
VoI1-Sl3 Barker & Williamson. Inc., BriStol. Pa. 

Test & MeaaurIng 11181\'8. Inc.. Sowmar InBIr. CQ~ Ft Wayne, lnet. 
HIcksville, N.Y. ___ ..... _ .... Vol N24' ChIcago Dynamic Inds., Chicago, IR. 

Tucker ElectronIcs Co., GerIancI, Tex:. . Cramer Division. Old Saybrook. Conn. 
Vol4."428· Eagle Signal. Devenport. Iowa 

Advanced Energy Conversion. Belmont. ElectrIC TlIChometer Corp .• ·Philadelphia. 
Cal. Pa. 

American Elctm. Labs .• Inc .• Lansdale. Pa. eNM Co" Chicago, ·HI. 
Anadex in$trs .. Inc .• Van NWS. Calif. Foxboro Co .• Foxboro. Mass. 
Astro Comm. Lab .. Gaithersburg. Md. Hecon Corp., Hellt Shrewsbury, N.J. 
Ballantine Laboratories.Inc.,.Boonton" ITT General Controls. Glendale, Cal. 

N. J. Johnaon E. F. Co., Waaece, Minn. 
Bec:kman Instrs.. Ectm. Instrs. DIv. Ecltn. Keaaler-fi;IIIs Prods., Atlantic Highlands, 

InstrumenlatiOn. Schiller Park. tn. N.J. 
81dd1e, J_ G., Plymouth Meeting, lsI!dIs & Gyr, Inc., Elmsford, N.Y. 

PI. . Machine Components Corp .• Plainview. 
. Sowmar Instr. Corp., Ft Wayne, Ind. N.Y. 
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PRODUCT INDEX & DIRECTORY 
North American Philips Controls Corp., 

Cheshire, Conn. 
Orbit Instr. Corp., Syosset, N.Y. 
PIC Design Division, Ridgefield .. Conn. 
Planet Instr., Gardena, Cal. 
Precision Timer Co., Westbrook, Conn. 
Presin Co .. Inc., Shelton, Conn. 
Redington Counters, Inc., Windsor, Conn. 
Relay Specialties Inc., Fair Lawn, N.J. 
Shlgolo Inds., Ltd., New York, N,Y. 
Sterling Instr., New Hyde Pk., NY 
Stock Drive Prods., New Hyde Pk., N.Y. 
Techni·Tool, Inc., Philadelphia, Pa. 
Triac Elctm. Sys., Forest Hills, N. Y. 
Veeder-Root, Hartford, Conn. 
Whittaker Corp., Los Angeles, Cal. 

Counters, Particle 
AIL, Div. Cutler·Hammer, Inc., Deer Park, 

N.Y. 
Bailey Instrs., Inc., Saddle Brook, N.J. 
Clean Room Prods., Farmingdale, N.Y. 
Components Corp., Denville, N.J. 
Durant Digital Instrs., Watertown, Wisc. 
Electronic Research Co., Shawnee 

Mission, Kan. 
General Scanning, Watertown, Mass. 
landis & Gyr, Inc., Elmsford, N.Y. 
Microwave/Sys., Inc., E. Syracuse, N.Y. 
Milletron, Inc., Pittsburgh, Pa. 
NES, Inc., Itasca, III. 
Nuclear Resch. Corp., Southampton, Pa. 
Princeton Elctrn. Prods., New Brunswick, 

N.J. 
Rank Precision Inds., Des Plaines. III. 
SSR Instrs. Co., Santa Monica, Cal. 
Veeder-Root, Hartford, Conn. 

Counters, Photoelectric 
Kessler-Ellis Prods., Atlantic Highlands, 

N.J ............................................... Vol :!e350 
Automatic Timing & Controls, Inc., King of 

Prussia, Pa. 
Autotron, Inc., Danville, III. 
Baldwin Elctrns., Little Rock, Ark. 
Controlcraft Corp., West Chicago, III. 
Digitron Corp., Norristown, Pa. 
Disc Instruments, Inc., Costa Mesa, Ca. 
Dolan·Jenner Inds., Inc., Melrose, Mass. 

. Durant Digital Instrs., Watertown, Wlsc. 
Dynapar Corp., Gurnee, III. 
ENM Co., Chicago, III. 
Farmer Elec. Prods. Co., Inc., Natick, 

Mass. 
Fiber Photics, Inc., Santa Cruz, Cal. 
FMC Corp., Homer City, Pa. 
Harrel, Inc., E. Norwalk, Conn. 
Hecon Corp., New Shrewsbury, N.J. 
HEI, Inc., Chaska, Minn. 
IEC Electronics Corp., E. Rochester, N.Y. 
Innovation Industries Inc., Roswell, N.M. 
Keltron Corp., Waltham, Mass. 
Landis & Gyr, Inc., Elmsford, N.Y. 
Meloy Laboratories Inc., Springfield, 

Va. 
Midland Standard Inc., Elgin, III. 
MKC Elctrns. Corp., Kansas City, Kans. 
NES, Inc" Itasca, III. 
Nuclear Resch. Corp., Southampton, Pa. 
PECO Corp., Milpitas, Cal. 
Photobell Co., Inc., New York, N.Y. 
Photomation, Inc., Mountain View, Calif. 
Power Instrs .. Skokie, III. 
Practical Automation, Inc., Shelton, Conn. 
Relay Specialties Inc., Fair Lawn, N.J. 
Scientific Technology, Mountain View, Cal. 
Sensor Corp., Scottsdale, Pa. 
Spectronlcs, Inc., Richardson, Tex. 
SSR Instrs. Co., Santa Monica, cal. 
Struthers-Dunn, Inc., Bettendorf, Iowa 
Tech Serv., Inc., Fogelsville, Pa. 
Tri-Tronics Co., Oak Brook, III. 
Triac Elctrn. Sys., Forest Hills, N, Y. 
Veeder-Root, Hartford, Conn. 
Worner Elctrn. Devices, Rankin, lit. 

Counters, Preset 
Durant Dlgltallnstrs., Watertown, Wlsc. 

Vol:!e335 
Electronic Research Co., Shawnee 

Mission, Kan ............................. Vol 1-430 
Hecon Corp., New Shrewsbury, N.J. 

, Volle344 
Kessler-Ellis Prods., Atlantic Highlands, 

N.J ....................................... Vol 2-348-350 
Landis & Gyr, Inc., Elmsford, N.Y. 

VOl 2-366 
Veeder-Root, Hartford, Conn ... Vol :!e378 

*Vol. 4-1973 

Abrams Instr .. Lansing, Mich. 
A. D. Data Sys., Inc., Rochester, N.Y. 
American Time Products, WoodSide, 

N.Y. 
Amtron Inc., Midlothian, III. 
Anadex Instrs., Inc., Van Nuys, Calif. 
Automatic Timing & Controls, Inc., King of 

Prussia, Pa. 
Bowmar Instr, Corp., Ft, Wayne, Ind. 
Burroughs Corp., Plainfield, N.J. 
Chrono-Iog Corp., Broomall, Pa, 
Controlcraft Corp., West Chicago, III. 
Curtis Dev. & Mfg., Milwaukee, Wlsc. 
Data GraphicS, San Antonia, Tex. 
Data Technology Inc., Watertown, Mass. 
Di! An Controls, Inc., Boston, Mass. 
Disc Instruments, Inc., Costa Mesa, Ca. 
Dynapar Corp., Gurnee, III. 
Eagle Signal, Davenport, Iowa 
Eldorado Electrodata, Concord, Cal. 
ENM Co., Chicago, III. 
ESE, Inglewood, Cal. 
Farmer Elec. Prods. Co., Inc., Natick, 

Mass. 
Fork Standards, W, Chicago, III. 
Foxboro Co., Foxboro, Mass. 
Harrel, Inc., E. Norwalk, Conn. 
Icon Corp., Sub of U.S.M. Corp., 

Cambridge, Mass. 
Info-Lite Corp., Corona, N.Y. 
Itek Corp. Meas. Sys. Div., Newton, Mass. 
In General Controls, Glendale, Cal. 
Keltron Corp., Waltham, Mass. 
Midland Standard Inc., Elgin, III. 
Milletron, Inc., Pittsburgh, Pa. 
MKC Elctrns. Corp., Kansas City, Kans. 
Monsanto Company, Electronic 

Instruments, W. Caldwell, N.J. 
NES, Inc., Itasca, III. 
North American Philips Controls Corp., 

Cheshire, Conn. . 
Nuclear Meas. Corp., Indianapolis, Ind. 
Packard Instrument Co., Inc., Downers 

Grove, III. 
PECO Corp., Milpitas, Cal. 
Precision Timer Co., Westbrook, Conn. 
Presin Co., Inc., Shelton, Conn. 
Redington Counters, Inc., Windsor, Conn. 
Relay Specialties Inc., Fair Lawn, N.J. 
Sensor Corp., Scottsdale, Pa . 
Speed Detectors, Bedford, Ohio 
SSR Instrs. Co., Santa Monica, Cal. 
Stock Drive Prods., New Hyde Pk., N.Y. 
Struthers-Dunn, Inc., Bettendorf, Iowa 
Systron-Donner Concord Instr. Div., 

Concord, Cal. 
Takeda Riken Industry Co., Ltd., Tokyo 

176, Japan 
Tenor Co., Inc., New Berlin, Wisc. 
Theta Instr. Corp., Fairfield, N.J. 
Thiem Industries, Inc., Torrance, Cal. 
3M Co., St. Paul, Minn. 
Tucker Electronics Co., Garland, Tex. 
Warner Elec. Brake & Clutch Co .. BelOit, 

Wisc. 
WER Industrial, Grand Island, N.Y. 

Counters, Proportional--":See 
Counters, Particle 

Counters, Pulse 
Heecn Corp., New Shrewsbury, N.J. 

Vol 10344 
Kessler-Ellis Prods., Atlantic Highlands, 

N.J ............................................... VOl 2-350 
Landis & Gyr, Inc" Elmsford, N.Y, 

Vol 2-366 
NES, Inc., Itasca, III ................... Vol 1-363 
Veeder-Root, Hartford, Conn ... Vol :!e378 
Abrams Instr., Lansing, Mich. 
Airflyte Elctrns. Co., Bayonne, N.J, 
Alco Elctrn. Prods., North Andover, 

Mass. 
Amtron Inc., Midlothian, III. 
Anadex Instrs., Inc., Van Nuys, Calif. 
Antex Inds., Inc., Palo Alto, Cal. 
Automatic Timing & Controls, Inc., King of 

Prussia, Pa. 
Beckman Instrs., Ectrn. Instrs. Div. Ectrn. 

Instrumentation, Schiller Park, III. 
Chicago Dynamic Inds., Chicago, iii, 
Chicago Switch, Chicago, III, 
Controlcraft Corp., West Chicago, III. 
Corning Glass Works, Fluidic Products 

Dept., Corning, N.Y. 
Cramer Division, Old Saybrook, Conn. 
Curtis Instrs., Inc., Mt. Kisco, N.Y. 
Data Technology Inc., Watertown, Mass. 

Del Electronics Corp., Mt. Vernon, N.Y. 
Digilin, Inc., Glendale, Cal. 
Digital Equip. Corp .. Maynard, Mass. 
Disc Instruments, Inc., Costa Mesa, Ca. 
Durant Digital Inslrs., Watertown, Wlsc. 
Dynapar Corp., Gurnee, III. 
Eagle Signal, Davenport, Iowa 
Eldorado Electrodata, Concord, Cal. 
Electro-Numerics, Santa Clara, Cal. 
Electronic Research Co., Shawnee 

Mission, Kan. 
ENM Co., Chicago, III. 
Foxboro Co., Foxboro, Mass. 
Harshaw Chem. Co., Cleveland, Ohio 
Icon Corp., Sub of U.S.M. Corp., 

Cambridge, Mass. 
IEC Electronics Corp., E. Rochesler, N.Y. 
Info-Lite Corp., Corona, N.Y. 
Itek Corp. Meas. Sys. Div., Newton, Mass. 
In General Controls, Glendale, Cal. 
Joslyn Elctrn. Sys., Goleta, Cal. 
Keltron Corp., Waltham, Mass. 
Lecroy Resch. Sys. Corp., West Nyack, 

N.Y. 
Milletron, Inc., Pittsburgh, Pa. 
Monsanto Company, Electronic 

Instruments, W. Caldwell, N.J. 
North American Philips Controls Corp., 

Cheshire, Conn. 
Nuclear Data, Palatine, III. 
Nuclear Meas. Corp., Indianapolis, Ind. 
Nuclear Resch. Corp., Southampton, Pa. 
Packard Instrument Co., Inc., Downers 

Grove, III. 
Practical Automation, Inc., Shelton, Conn. 
Precision Timer Co., Westbrook, Conn. 
Presin Co., Inc., Shelton, Conn. 
Quan-Tech, Whippany, N.J. 
Redington Counters, Inc., Windsor, Conn. 
Sensor Corp., Scottsdale, Pa. 
Signetics. Corp., Sunnyvale, Calif. 
Simpson Elec. Co., Chicago, III. 
Square 0 Co., Park Ridge, III. 
SSR Instrs. Co., Santa Monica, Cal. 
Struthers-Dunn, Inc" Pitman, N.J. 
Struthers-Dunn, Inc., Bettendorf, Iowa 
Sunshine Sci. Instrs., Inc., Philadelphia, Pa. 
Systron-Donner Concord Instr, Div., 

Concord, Cal. 
Takeda Riken Industry Co., Ltd., Tokyo 

176, Japan 
Tektronix, Inc., Beaverton, Ore. 
Tenor Co., Inc., New Berlin, Wisc. 
Test & Measuring Instrs. Inc" 

Hicksville, N.Y. 
Theta Instr. Corp., Fairfield, N.J. 
Thiem Industries, Inc., Torrance, Cal. 
Triac Elctrn, Sys., Forest Hills, N. Y. 
Victoreen Instr., Cleveland, Ohio 
Warner Elec. Brake & Clutch Co., Beloit, 

Wisc. 
Westinghouse Elec. Corp., Computer & 

Instr. Div., Pittsburgh, Pa. 

Counters, Reversible-8ee 
Counters, Bi-Directional 

Counters, Revolution 
Durant Digital Instrs., Watertown, Wisc. 

Vol 2-335 
Hecon Corp., New Shrewsbury, N.J. 

Vol 1-344 
Kessler-Ellis Prods., Atlantic Highlands, 

N.J ....................................... Vol 2-348,350 
Landis & Gyr, Inc., Elmsford, N.Y.' 

Vol2-366 
Veeder-Root, Hartford, Conn ... Vol 2-378 
Abrams Instr., Lansing, Mich. 
Anadex Instrs., Inc., Van Nuys, Calif. 
Automatic Timing & Controls, Inc., King of 

Prussia, Pa. 
Bowmar Instr. Corp., Ft. Wayne, Ind. 
Controlcraft Corp., West Chicago, III. 
Counterscan Systems, Sutton, Neb. 
Data GraphiCS, San Antonia, Tex. 
Disc Instruments, Inc., Costa Mesa, Ca. 
Dynapar Corp., Gurnee, III. 
Eagle Signal, Davenport, Iowa 
Electronic Research Co., Shawnee 

Mission, Kan. 
ENM Co., Chicago, III. 
Harrel, Inc., E. Norwalk, Conn. 
In General Controls, Glendale, Cal. 
Johnson E. F. Co., Waseca, Minn. 
Keltron Corp., Waltham, Mass. 
NES, Inc., Itasca, III: 

For addresses, phones and key personnel, see YELLOW Pages. 

Couplers, Antenna 
North American Philips Controls Corp., 

Cheshire, Conn. 
Planet Instr., Gardena, Cal. 
Precis'on Timer Co., Westbrook, Conn. 
Presin Co., Inc., Shelton, Conn. 
Rank Precision Inds .. Des Plaines, III. 
Redington Counters, Inc., Windsor, Conn. 
Schauer Mfg. Corp .. CinCinnati, Ohio 
Shlgolo Inds., Ltd., New York, N.Y. 
Speed Detectors, Bedford, Ohio 
Square 0 Co., Park Ridge, iii. 
Systron-Donner Concord Instr. Dlv., 

Concord, Cal. 
Takeda Riken Industry Co., Ltd., Tokyo 

176, Japan 
Theta Instr. Corp" Fairfield, N.J. 
Triac Elctrn. Sys., Forest Hills, N. Y. 
WER Industrial, Grand Island, N.Y. 

Counters, Variable Time Base 
Electronic Research Co., Shawnee 

Mission, Kan ............................. Vol 10430 
ESE, Inglewood, Cai... ................ Vol 2-337 
Anadex Instrs., Inc., Van Nuys, Calif. 
Ballantine Laboratories, Inc., Boonton" 

N.J. 
Beckman Instrs., Ectrn. Instrs. Div. Ectrn. 

Instrumentation, Schiller Park. III. 
Controlcraft Corp., West Chicago, III. 
Keltron Corp., Waltham, Mass. 
Kessler-Ellis Prods., Atlantic Highlands, 

N.J. 
landis & Gyr, Inc., Elmsford, N.Y. 
Ledex, Inc., Dayton, Ohio 
Logiconcepts Inc., Los Alamitos, Cal. 
LVC Inds. Inc., Flushing, N.Y. 
Monsanto Company, Electronic 

Instruments, W. Caldwell, N.J. 
Parametrics, Inc., Orange, Conn. 
Precision Dynamics Corp., Burbank, Cal. 
Speed Detectors. Bedford, Ohio 
Systron-Donner Concord Instr. Div., 

Concord, Cal. 
Tenor Co., Inc., New Berlin, Wisc. 
Triac Elctrn. Sys., Forest Hills, N. Y. 

Couplers, Antenna 
Applied Research Inc., Port 

Washington, N.y ....................... Vol2e607 
Waveline, Inc., W. Caldwell, N.J. 

Vol :!e629 
Aircom, Inc., Union, N.H. 
American Nucleonics Corp., Woodland 

Hills, Cal 
American Microwave Inds .. Inc., Waltham, 

Mass. 
Anaren Microwave, Inc., Syracuse, N.Y. 
Anzac Elctrns., Waltham, Mass. 
A.R.F. Products, Inc .. Boulder, Colo. 
Astra Comm. Lab., Gaithersburg, Md. 
Barker & Williamson, Inc., Bristol, Pa. 
Beukers Labs., Inc., Hauppauge. N.Y. 
Brelonix, Inc., Seattle, Wash 
CCA Elctrns. Corp., Gloucester, N.J. 
Cincinnati Elctrns. Corp., CinCinnati, Ohio 
Collins Radio Co., Cedar Rapids. Iowa 
Continental Elctrns. Mfg. Co., Dallas, Tex. 
Dalco Inds. Inc., Compton, Cal. 
Delta-Benco Ltd., Rexdale, Onl., Can. 
Dynalab Corp., Van Nuys, Cal. 
Elcom Sys., Deer Pk., N. Y. 
Electro Impulse, Inc., Red Bank, N.J. 
Elctrn. Comm., Inc., SI. Petersburg, Fla. 
Elctrn. Navigation Inds., Inc., 

Rocheste .... N.Y, 
GC Electronics, Rockford, III. 
General Instr. Corp., Automatic Mfg. Div., 

Chicopee, Mass. 
General Microwave Corp., Farmingdale, 

N.Y. 
Geo Space Sys., Tampa, Fla. 
GRM Corp., Medford, N.J. 
GTE Sylvania Inc., Elctrn. Sys.! Gp., 

Waltham, Mass. 
Lance Inds., Sylmar, Calif. 
Maury Microwave Corp., Cucamonga, 

Calif. 
Merrimac Inds., Inc., West Caldwell, N.J. 
Microlab/FXR, Livingston, N.J. 
Microphase Corp., Cos Cob, Conn. 
Mobil Elctrns., Inc., Anderson, Ind. 
National Beryllia Corp., Haskell, N.J. 
Phelps Dodge Comm., North Haven, 

Conn. 
Premier Microwave, Port Chester, N.Y. 
Radiation Devices Co., Baltimore, Md. 
RCA Corp., Camden, N.J. 
RCA Parts & Accessories, Deptford, N.J. 
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Couplers, Antenna (cont'd) 
Resdel Engrg. Corp .• Arcadia. Cal. 
ROhde & Schwarz Sis .• Passaic. N.J. 
Rowe Inds~ DiY., Toledo, Ohio 
Scient"ic·Atlanta. loc .• Atlanta. GjJ. 
SIIlgoto Inds., Ltd., New York, N.Y. 
South Aiver Metal Prods. Co .• South 

Aiver, N.J. 
Technical Mat·l.. Mamaroneck. N.Y. 
Transco Prods., Inc .• Venice. Cal. 
Varian Assocs .• Palo Alto. Cal. 
Westin!lh0use Elee. Corp., Defense & 

Public SYS. Pitlsburgh. Pa. 
Winegard Co., Burlington. Iowa 

Couplers, Directional 
Applied Research Inc., Port 

Washington, N.Y •• _ .................. VOl 20607 
Arra I~ Bay Shore, N.Y ......... Vol 20608 
BendIx, Franklin, Ind •• _ ..... _ ...... Vol 2"609 
IIlrd Elctm., Cleveland, Ohlo. ... Vol 1<>397 
Lorch ~ Corp., Englewood, N.J. 

VOl 2"615 
Singar Instrumentallon, Loa Angeles 

Oper., Loa Angele .. CeI ......... Vol1l1507 
Singer InstrumentatIOn Palo Alto Oper., 

PalO Alto, Cal ... _ ... _ ............... Vo11e507 
Waveline, Inc., W. Caldwell, N.J. 

Aircom, Inc., Union, N.H. 
Airtron, Morris Plains, N.J. 

Vol 21629 

Alford Mfg. Co., Winchester. Mass. 
American Nucleonics Corp" Woodland 

Hills, Cal 
Americon Microwave Inds., Inc., Waltham, 

Mass. 
AmphenOi RF Dlv., Danbury, Conn. 
Anaren Microwave, Inc., Syracuse, N.Y. 
Anzac Elctms., Waltham, Mass. 
Blonder·Tongue Labs., Inc., Old Bridge. 

N.J. 
CES Elctms .• Brooklyn, N.Y. 
Coil Craft Inc;;Bronxville, N.Y. 
E & M LaborlJtories, Inc., Westlake 

Village, Cal. 
Electro Impulse, Inc., Red Bank, N.J. 
Elctm. Navlgstton Inds., Inc., 

Rochester, N.Y. 
Engelmann Microwave, Montville, N.J. 
environmental CommllnlcatlOns Inc., 

Santa Ana, Cal. 
GAF Corp" New York. N.Y. 
General Microwave Corp .• Farmingdale, 

N.Y. 
General Radio Co., Concord, Mass. 
GTE Sylvania Inc., Elctrn. Sys. Gp., 

Waltham, Mass. 
Jerrold Electronics Corp .• Philadelphia. Pa. 
Johnson E. F. Co., Waseca, Mlnn. 
Maury Microwave Corp., Cucamonga, 

Calif. 
Merrimac Inds., Inc .• West Caldwell, N.J. 
Microlab/FXR, Uvingston, N.J. 
Microphase Corp., Cos Cob, Conn. 
Microwave Assocs., Inc., Burlington, Mass. 
Microwave Development Labs., Inc., 

Needham Hgts., Mass. 
Microwave Filter Co., Inc., East Syracuse, 

N,Y. 
Microwave/Sys., Inc., E. Syracuse, N.Y. 
Narda Microwave Corp., Plainview, N.Y. 
NES, Inc., Itasca, III. 
New· Tronics Corp., Brookpark, Ohio 
Norsal Industries, Inc., Brentwood, N.Y. 
OMNI Spectra, F.rmington, Mlch. 
PRO Elctrns., Inc., Westbury, N.Y. 
R L C Elctrn .. , Inc., Mt. Kisco, N.Y. 
Rohde & Schwarz Sis., Passaic, N.J. 
ScientiflC·Atlanta, Inc., Atlanta, Ga. 
Systron-Donner Microwave Dlv., Van 

Nuys, Cal. 
Technical Mat'l., Mamar90eck, N.Y. 
Technical Aesearch & Mfg. Co., 
Manc~ester, N.H. 

Transco Prods" Inc., Venice, Cal. 
TAG Prods., E. Boston, Mass. 
TRW Elctrnc. Functions, Candem, N.J. 
Varian Assocs., Palo Alto, Cal. 
Vector Industries, Palo Alto, Cal. 
Wide a8nd Engrg, Co., Phoenix, Ariz. 
Wiltron Co., Palo I'lto, Calif. 

Couplers, Microwave 
Amperex Elctronic Corp., Siatersvllle, 

R.I •• _ ............... _._ ........ Vol 2"1182, 1183 
Anaran Mic:row.ve, Inc~ Syracu .. , N.Y. 

VoI4e43$* 

ApplIed R .... rch Inc., Port 
Washington, N.Y .............. _ .... VOl 2"607 

Arra Inc., Bay Shore, N.Y ......... VOl 20608 
Bendix, Franklin, Ind ................. Vol 2"609 
Wavellne, Inc., W. Caldwell, N.J., ' 

Aertech Inds., Sunnyvale, Calif. 
Aircom, Inc" Union, N,H, 
Airtron, Morris Plains, N.J, 

VOl 21629 

Allard Mfg. Co., WirlChester, Mass. 
American Elctm. Labs., Inc., Lansdale, Pa. 
American Nucleonics Corp., Woodland 

Hills, Cal 
American Microwave IndS., Inc., Waltham, 

Mass. 
Amphenol RF Div., Danbury, COM. 
Anzac EIClrns., Waltham, Mass. 
CES Sctms., Brooklyn, N.Y. 
Co·Operative Inds., Inc., Chester, N.J; 
E & M LaborlJtorles, Inc., Westlake 

Village, Cal. ' 
Elcom Sys., Deer Pk., N.Y, 
Engelmann Microwave, Montville, N.J. 
Environmental Communicstions, I~ 

Sant. Ana, CeI. 
GAF Corp., New York, N.Y. 
General Microwave Corp .• Farmingdale, 

N.Y. 
GTE Sylvania Inc., Elctrn. Sys, Gp., 

Waltham, Mass, 
HRB·Singer,lnc., State College, Pa. 
Litton Inds., San Carlos, Cain. • 
Lorch Elctms. Corp., Englewood, N.J. 
Maury Microwave Corp., Cucamonga, 

Calif. 
Merrimac Inds., Inc., West Caldwelt, N.J. 
Microlab/FXR, Uvingston, N.J, 
Microphase Corp" Cos Cob, Conn. 
Microwave Assocs., Inc., Burlington, Mass. 
Microwave Development Labs., Inc., 

Needham HgtS.,' Mass. 
Microwave Filter Co.; Inc., East Syracuse, 

N,Y. 
Microwave Prods., Inc., Chatsworth, Cal. 
Microwave/Sys., Inc., E.,Syracuse, N.Y. 
Narda Microwave Corp., Plainview, N.Y. 
Norsallndustries, Inc., Brentwood, N.Y. 
OMNI Spectra, FarmingtOl!, Mich. 
PRO EIClrns .• Inc., Westbury, N.Y. 
Premier Microwave, Port Chester, N.Y. 
R L C Elctms., Inc., Mt. Kilco, N.Y. 
Syatron-Donner Kruse Elctms. Sub., 

Sunnyvale, CaL 
Syatron-Donner MIcrOwave Div., Van 

Nuy .. Cal. 
Technical Research & Mfg. Co., 

Manchester, N.H. 
Transco Prods., loc., Venice, Cal. 
TAG ProdS., E. Boston, Mass. 
Varian Assocs., Palo Alto, Cal. 
Vector Industries, Palo Alto, Cal. 

Couplers, Multl-5et-See 
Couplers, Antenna 

Couplers, Rotary 
Wavellne, Inc., W. Caldwell, N.J. 

Voi2"629 
Airtron, MorriS Plains, N.J. 
Microphase Corp., Cos Cob, Conn. 
Microwave Assocs., Inc., Burlington, Mass. 
Microwave Development Labs., Inc., 

Needham Hgts., Mass. 
Premier Microwave, Port Chester, N.Y. 
AOhde & Schwarz SiS., Passaic, N.J. 
Syatl'Oll'-Donner Microwave DiY., Van 

Nuy .. CaI. 

Couplings, Microwave-See 
Couplers, Microwav~ 

Couplings, Quick-Disconnect, 
Uquld orGas 

Consolidated Controls Corp., Bethel, 
Conn. 

Dial Prods. Co., Bayonne, N.J. 
Eestern Industries, Hamden, Conn. 
Edwards High Vacuum, Grand Island, N.Y. 
High Vo\legeEngrg. Corp., Burlingtori, 

Mass. , 
Lear Siegler, Inc., Santa Monica, CaIW. 
Lear Siegler;' Inc., Elyria, Ohio 
Matheson Gas Products, East Rutherford, 

N.J. 
Owatonna Tool Co., Owatonna, Minn. 
Planet Instr., Gardena, Cal. 
Premier Microwave, Port Chester, N.Y. 
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Couplings, Shaft Rigid 6 
Flexible 

MIllen, James Mfg., Malden, Mass. 
Vol 2"521 

Northfield Precision Instr. Corp., Island 
Pk., N.Y, ...................................... Vol2"658 

Accurate Elctrns. Corp., Elyria, Ohio 
Bendix, Utica, N,Y. 
Birnbach Co., Inc., Freeport, N,Y. 
Bowmar/ALI, Inc., Acton. Mass. 
Dial Prods. Co., Bayonne, N.J. 
Disc Instruments, Inc.,' Costa Mesa,· Ca. 
Farrand Controls, Inc., Valhalla, N.Y. 
Helical Prods. Co., Inc., Hermosa Beach, 

Cal. 
Instru·Lec Corp .. Mt. Vemon, N.Y. 
Jacksqn Bros., (London) Ltd.. New 

York, H.Y. 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y. 
Johnson E. F. Co., Wasec., Mlnn. 
Jones Motrola Corp., Stamford, Conn. 
Keystone Elctms. Corp., New York, N.Y. 
Lord Kinematics, Erie, Pa. 
Machine Components Corp., Plainview, 

N.Y. 
Metal Bellows Corp., SharOn, Mass. 
Naugier Engrg., Inc., Beverly, Mass. 
Perfect Gasr & Instr. Corp., Northridge, 

Calif. 
Power Instrs., Skokie, III. 
PrecIsion Mechanisms Corp., 

Westbury, N.Y. 
Renbrandt, Inc., Boston, Mass. 
Ausselllnds., Inc., Lynbrook, N.Y. 
SaNometer Corp., Clifton, N.J. 
Skyo Industries Inc., D9j1r Park, N. y, 
Smith, Herman H., Inc., Bklyn., N.Y. 
Sterling Instr" New Hyde Pk., NY 
Stock Drive ProdS., New Hyde Pk., N.Y. 
Systron-Donner Microwave Dlv., Van 

Nuy .. Cal. 
Theta lnetr. Corp., Fairfield. N.J. 
VemalineProds.Co .• Wyck¢t, N.J. 

Covers, Jack~e Jack 
Covers 

Covers, protective, (Including 
Dust) 

Clnc;h ConneclQrs, Oper of TRW Elctrn. 
Comps., Elk Grove Village, 10. 

VoI3ee54,885,910 
ITT Jennings, San Jose, C.I .... Vol 2!t801 
Schrack Elec. Sis., New York, N.Y. 

VOl 2"874 
Communications Technology Corp., Los 

Angeles, Cal. 
Gagne Assocs., Inc,. Binghamton, N.Y. 
m Thermotech, Hopkins, Minn. 

Crayons, Coatings, Pellets, 
etc., Temperature 
Indicating-Also See 
Crystals, liquid, 
Temperature Indicating 

Brady. W,H. Co., Milwaukee, Wise. 
Cinch Connectors, Oper of TRW Elctrn. 

Comps., Elk Grove VHlage, III. 
Markal Co., Chicago, III. 
Omega Engrg., Inc., Staqrtord, Conn. 
Tempil Div., So. Plainfield, N.J. 
United Mineral & Chem. Corp., New York, 

N.Y. 

Crimping Machines & Tools
See Tools, Crimping & 
Swaging ... 

Crossover Networks-See 
Networks, Crossover, 
Attenuators (AUdio) 

Crossbars-See Scanners, 
Crossbar; Switches, Crossbar 

Cruclbles-See Boats & 
Crucibles 

Crystal Blanks 
Croven, Ltd., Whitby, Ont., Can. 

Vol 2"403 
CTS Corp, Elkhart, Ind ..... _ ....... Vol ~ 
Mughea Aircraft Co., Communication 

Prods. Dept., MIcroelectronic Prods. 
Dlv~ Newport Bch., Cal ..... _. Vol 2'0418 

lnternstlOnel Crystal Mfg~ Oklahoma 
City, Okla .................. _ ...... Vol Nt6,417 

M·tron Inds., In~ Yank1on, S.D, 
VOl 2"422 

McCoy Elctms. Co •• Mt. Holly Springs, 
Ps. • .; ....................... ~ .. _,_ ... Vol 2"424,425 

Reeves·Hoffman DiY., Carlisle, P .. 
VoIN44 

Sherold Crystal Prods., Kansaa City, , 
Mo ..... ~ ....... ,_ .............................. VOl 2"448 

Slatek Corp., Orange, Cal.; ....... VOl N49 
Torotel, Inc., Grandview, Mo ... Vol 2'0453 
Bliley Electric, Erie, Pa. . 
BulOYa Watch Co., Freq. Control 

Prods., Woodside, N.Y. 
Crystek Div., Ft. Myers, Aa. 
Electronic Research Co., Shawnee 

Mission, Kan. 
Gould Labs .• Cleveland, Ohio 
Harshaw Chem. Co., Cleveland, Ohio 
Piezo Crystal Co., Carlisle, Pa. 

Crystal filters-See Filters, 
Crystal 

Crystal Mounts-See Mounts, 
Crystal 

Crystal Oscillators-See 
Oscillators, Crystal·Controlled 

Crystal Ovens-See Ovens, 
Crystal & Component 

Crystals, filter 
BllleyElectrlc, Erie, Ps. ............ Vol 2"390 
Croven. Ltd., Whitby, Ont., Can. 

Vol:ze403 
CTS Corp, Elkhart, Ind ....... Vol2e397,399 
Electronic Research Co., Shawnee 
'Mission, Kan ............................. Vol ae405 

Hughes Aircraft Co., Communication 
Prods. Dept.. Microelectronic Prods. 
Dlv., Newport Beh., Cal •• , ...... VOl 2'0418 

M·tron Inds., Inc~ Yankton, S.D. 
Vol 2'0423 

McCoy Elctms. Co., Mt. HOtly Springs, 
Pa ................................................. VoIN26 

Monitor Prods., S. Pasadena, Cal 
VOl 2<>432,433 

Northern Engrg. Labs., Burlington, 
Wise ............................................. Vol 2"43Ii 

Q-Tech Corp., Los Angeles, Cal. 
VolN43 

Reeves-Hoffman Dlv., Carlisle, Pa. 
VOIN45 

TMC Syatems (Arl'l.), Tempe, Ariz. 
VolNSO 

Torotel, Inc~ Grandview, Mo ... Vol 2'0453 
American Time Products. WoodSide, 

N.Y. 
Bulova Watch Co., Freq. Control 

Prods., Woodside, N.Y. 
Crystal Network Prods. Corp., Er;e, Pa, 
Crystek Div., Ft. Myers, Fla. 
Damon Corp., Westwood. Mass. 
Erie Frequency' Control, Carlisle, Pa. 
Eooo Products, Oak Ridge, NJ 
Hugh .. Alrcrsft Co., Communication 
Prods, Dept., Mlcroalectronlc Prods. 
Dlv~ Newport ~ch., Cal. 

Marconi Elctrns. Inc., Elmsford, N.Y. 
Omnitec Corp .. Nytronics Filter Div., 

Phoenix, Ariz. • 
Piezo Crystal Co., Carlisle, Pa. 
Plezo Technology Inc., Orlando, Fla. 
SherOid Crystal Prods., Kanees City, 

Mo. 
Snelgrove, C. R. Ltd., DOn Mills 404 Ont., 

Ont.Can. 
Statek Corp., Orange, Cal. 
Tedford Crystal Labs., CinCinnati, Ohio 

Crystals, Frequency Control 
Blllay Electric, Erie, Pa ..... Vol 2"388,389 
BulOva WatCh Co., Freq. Co~roJ 

Prods., Woodside, N.Y ........... VOl 2"392 
Croven, Ltd., Whitby, Ont., Can. 

. Vol2e403 
CTS Corp, Elkhart, Ind ....... Vol 2"397,399 
electronic Rese&(Ch Co., Sh.wnee 

MiSSion, Kan. ............................ Vol :ze405 
Erie Frequency Control, C.rllsle, Pa. 

VOI2e406 
Hughes Aircraft Co., Communication 

Prods. Dept., Microelectronic Prod&. 
Div., Newport Sch., Cal ... , __ Vol 2'0418 

, , , . " 

62 Mfrs. in Bold face with page numbers describe th.ls product In the White pages. 
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International Crystal Mfg., Oklahoma 
City, Okla ••••• Vol N18,417; Vol 441390· 

Julie R_rch Lab~ New York, N.Y. 
Volle488 

M·lron Inda., Inc., Yankton, S.D. 
VoIN22 

McCoy Elctrns. Co., Ml Holly Sprlnga, 
P ••• ~.~~ .. ~~.~ ..... ~ ................ Vol N24,425 

Monitor Proda., S. Pasadena, Cal. 
Vol 2-432,433 

Northern Engrg. LabL, Burllng1on, 
WIBC ........................ ~ ................... Vol N35 

Reeves-Hoffman Dlv., Carlisle, Pa. 
VolN« 

Sherold Crystal Prods., Kensas City, 
Mo. _ ............. _ ........................ _ Vol N48 

St.tek Corp~ Orange, Cal ......... Vol N49 
TMC Syatama (Ariz.), Tempe, ArIz. 

VolNSo 
Torotel;Inc., Grandview, Mo ... Vol N53 
Accutronlcs, Geneva, III. 
American Time Products, Woodside, 

N.Y. 
Crystal Network Prods. Corp., Erie. Pa. 
Crystek Div .• Ft. Myers. Fla. 
Hughea Aircraft Co~ Communication 

Prods. Dept~ Microelectronic Prods. 
Dlv., Newport Bch., Cal. 

Meloy laboratories Inc., Springfield, 
Va. 

Omnitec Corp., Nytronics Filter Div., 
Phoenix, Ariz. 

Piezo Crystal Co., Carlisle, Pa. 
Plezo Technology Inc., Orlando, Fla. 
Q.Tech Corp., Loa Angeles, Cal. 
RCA, Mobile Communications Sys., 

Meadow Lands, Pa. 
Regency Elctms., Inc., Indianapolis, Ind. 
SCS CorporaHon·Mlcrosystems, Ft. 

Lauderd.1e, Fls. 
Tedford Crystal Labs., Cincinnati, Ohio 

Crystals, Laser 
Crystal Technology, Mountain View, Cal 
Esco Products, Oak Ridge, NJ 
Optics International, Tenafly, N.J. 
Union Carbide, San Diego. Cal. 
Valpey Corp., Holliston, Mass. 

Crystals, Liquid, Temperature 
Indicating-Also See 
Crayons, Coatings, Pellets, 
Temperature Indicating 

Ind'i Elctrn. Engra., Van Nuys, Cal. 
Omega Engrg., Inc., Stamford, Conn. 
Vari·Ught Corp., CinCinnati, Ohio 

Crystals, Piezoelectric 
BIlIey Electric, Erie, Pa ..... Vol 2e388,389 
Craven, Ltd~ Whitby, Ont., Can. 

VolN03 
CTS Corp, Elkhart, Ind ....... VOI2e397,398 
Erie Frequency Control, Carnale, Pa. 

VolN08 
Hughes Aircraft C~ CommunicatiOn 

Proda. Dept., Microelectronic Prods. 
Dlv., Newport Bch., Cal. ; ....... Vol N18 

Internation.1 Crystal Mfg~ Oklahom. 
City, Okla. ............... _ ..... _ Vol Nl.8,417 

M-tron Inds., Inc., Yankton, S.D. 
VOIN22 

McCoy EIctrns. Co., Ml Holly Springs, 
Pa. ..... _ ...... ~ ....... _ .............. VOl N24,425 

Northern Engrg. Laba., Burlington, 
WIac. .... _~.~ ................... ~ .... _ .. ;;VoI2-435 

Reeves-Hoffm.n Dlv~ carlisle, Pa. 
. VoIN« 

Sherold Cryst.1 Prodill~ KenBillaCity, 
Mo •• _ .. _ ........................... _ ....... Vol N48 

Statek Corp., Orange, C.L ......... Vol N48 
Torotel, Inc., Gr.ndvlew, Mo ... Vol NS3 
Channel Inds., Santa Barbilra, Cal. 
Crystal Technology, Mountain View, Cal 
Cryslsk Div., Ft. Myers, Fla .. ' 
Edo Western Corp., Salt Lake City, Utah 
Electronic R .... rch Co., Shawnee 

Mlaalon, Ken. 
Gould Labs., Cleveland, Ohio 
Gulton Inds., Fullerton, Cal. 
Honeywell, Minneapolis, Minn. 
Lasermetrics, Inc., Rochelle Park, N.J. 
Uilden Labs., Inc., State College, Pa. 
Monitor Proda., S. Pasadena, Cal. 
On'Initec Corp., NytroniCS Filter Div., 

Phoenix, Ariz. 
Petersen Radio, Council Bluffs, Iowa 
Q.Tech Corp., Loa Angeles, Cal. 

Radio Materials Co., Chicago, III. 
Seacor, Inc~ Norwood, N.J. 
Thermal Amer. Fused Quartz, MontVille, 

N.J. 
Utile Technology Int'!., Sunnyvale, Cal. 

Crystals, Quartz 
Bllley Electric, ErIe, Pa ..... Vol 2e388,389 
Bulova Watch ~ Freq. Control 

Prods., WoodSide, N.Y ........... VoI2e392 
Croven, Ltd., Whitby, Ont., Can. 

VOIN03 
CTS Corp, Elkhart, Ind ....... VoI2e397,398 
Electro~c Research Co., Shawnee 

Mlaalon, Ken ............................. Vol N05 
Erie Frequency Control, carlisle, Pa. 

Vol2e406 
Hughes Aircraft Co., Communication 

Prods. Dept, Microelectronic Prods. 
Dlv., Newpor1"Bch., Cal ......... VOIN11 

International Crystal Mfg., Oklahoma 
City, Okla .... _ .................... Vol NI6,417 

M·tron Inds., Inc., Yankton, S.D. 
VolN22 

McCoy Elctms. Co., Ml Holly Springs, 
Pa. ........................................ Vol N24,425 

Monitor Prods., S. Pasadllna, Cal. 
Vol 2-432,433 

Northern Engrg. Labs., Burlington, 
Wise ............................................. Vol 2-435 

Reeves-Hoffman Dlv., Carlisle, Pa. 
VOIN« 

Sherold Crystal Prods., Kansas City, 
Mo ............................................... Vol N48 

Statek Corp., Orange, Cal ......... Vol N49 
TMC Systems (ArIz.), Tempe, Ariz. 

VolNSo 
Tarotel, Inc., Grandview, Mo ... Vol NS3 
Aremco Prods., Inc., Briarcliff Manor, N.Y. 
Basic Ceramics Inc., Hawthorne, N.J. 
Bram Metallurgical-Chem. Co., Phila., Pa. 
Crystal Network Prods. Corp., Erie, Pa. 
Crystek Div., Ft. Myers, Fla. 
Esco Products, Oak Ridge, NJ 
Lasermetrics, Inc., Rochelle Park, N.J. 
Marconi Elctrns. Inc., Elmsford, N.Y. 
Omnitec Corp., Nytronics Filter Div., 

Phoenix, Ariz. 
OptiCS International, Tenafly, N.J. 
Petersen Radio, Council Bluffs, Iowa 
Plezo Technology Inc., Orlando, Fla. 
QoTech Corp., Los Angeles, Cal. 
Quaker Elctms., Hunlock Creek, Pa. 
Sloan Technology Corp., sarita Barbara, 

Calif. . 
Snelgrove, C. R. Ltd., Don Mills 404 Ont., 

Ont.Can. 
Takeda Riken Industry Co., Ltd., Tokyo 

176, Japan 
Tedford Crystal Labs., Cincinnati, Ohio 
Thermal Amer. Fused Quartz, Montville, 

N.J. 
Valpey Corp., HOlliston, Mass. 

Crystals, 
Semlconductor(lngots & 
Wafers) 

Ohio Semllronlcs, Columbus, Ohio 
Vol :ze1179 

Computer Diode, Fair Lawn, N.J. 
Dow Coming Corp., Midland, Mich. 
Gould Labs., Cleveland, Ohio 
GTE Sylvania, Inc., Towanda, Pa. 
Laser Technology, Inc., N. Hollywood, 

Calif. 
Leico Inds., Inc., New York, N.Y. 
Materials Resch. Corp., Orangeburg, N. Y. 
Monsanto Elctrn. Mat'ls., St. Peters, Mo. 
National Beryllia Corp., Haskell, N.J. 
NucleoniC Prods., Canoga Pk, Cal. 
Omnitec Corp., Nytronics Filter DiY., 

Phoenix, Ariz. 
Plessey Semiconductors, Farmingdale, 

N.Y. • 
Texas Instruments, Dallas, Tex. 
Ventron Corp., Bradford, Pa. 

Crystals, Ylg 
Airtron, Morris Plains, N.J. 
Harshaw Chem. Co .. Cleveland, Ohio 
Quartzite Processing, Inc., Malden, Mass. 
Tohoku Metal Inds., Ltd., Tokyo, Japan 
Union Carbid!!, San Diego, Cal. 
Varian, Solid State West Dh,lslon, Palo 

Alto,Cal 

Data Acquisition & Reduction Systems 
Cups, Encapsulation 
Communications Technology Corp., Los 

Angeles, Cal. 
Electrical Plastics Corp., Long Branch, 

N.J. 
Gibson/Egan Co., Arcadia, Calif. 
Globe Plastics, Pomona, Cal. 
Grayhill Moldtronics, Inc., Downers Grove, 

III. 
GTE Sylvania Inc., Warren, Pli. 
Keystone Elctms. Corp., New York, N.Y. 
Norelcom Inds., Inc., Farmingdale, N.Y. 
Pulse Engrg., Inc., San Diego, Cal. 
Resdel Corp., Rio Grande, N.J. 
Robison Elctrns., Gardena, Cal. 
Rostone Corp., Lafayette, Ind. 
Spec Plastics Inc., No. Hollywood, Cal. 
Stevens Prods., Inc., E. Orange, N.J. 

Current Sensors-Also See 
Transducers, Volt, etc. 

American Aerospace Controls Inc., 
Farmingdale, N.Y ............. VoI2e328-331 

Kepco, Inc., Flushing, N. Y ......... Vol 1.748 
OhIO semltronlca, Columbus, Ohio 

Vol 1"491; VOl :ze1179 
Triac Elctrn. Sys., Forest Hilla, N. Y. 

Vol :ze371 
Active Control Inatrumentatlon, E. 

Northport, NY 
Constant Voltage Co., Chicago, III. 
Cross Electronics Inc., Warrendale, Pa. 
Diversified Elctms., Evansville, Ind 
Dranetz Engrg. Labs., So. Plainfield, 

N.J. 
Electro-Module, Inc., Pomona, Cal. 
Genisco Tech. Corp., Genistron Div., 

Compton, Cal. 
Hartman Electrical Mfg., Mansfield, Ohio 
HI-G, Windsor Locks, Conn. 
Mag-Con, Inc., New Brighton, Minn. 
Omega Engrg., Inc., Stamford, Conn. 
Pioneer Magnetics, Santa Monica, Cal. 
Power Control Corp., Pittsburgh, Pa. 
Singer Instrumentation, Loa Angeles 

Oper ~ Los Angeles, Cal. 
Telmar, Inc., Columbus, Ohio 
Torwico Elctrns., In~ Lakewood, N.J. 
Wilmar Elctms. Inc., Torrance, Cal. 

Current Sources 
Freed Transformer Co., Bklyn~ N.Y. 

Vol 1"445 
Julie Research Lab., N_ York; N.Y. 

Vol 1"468 
North HUla Elctms., Inc~ Glen Cove, 

N.Y ......................... ~ .................... V0I1.7BI 
Optlmatlon, Inc~ Chatsworth, Cal. 

Vol 1"462 
Advanced KinetiCS: Costa Mesa, Calif. 
Arnold Magnetics, Culver City, Cal. 
Bendix Corp., Sturbridge, Mass. 
CALEX (Califomia Elctrn. Mfg. Co.), 

Alamo,Calif. 
CEA, sen luis Obispo, Cal. 
Chrlatle Elec., Loa Angeles, Cal. 
E·H Resch. Labs., Inc., Oakland, Cal. 
Electronic Dev. Cor~ Boston, M .... 
Fluke, John" Mfg. Co., Inc .. Seattle, Wash. 
Foxboro Co., .Foxboro, Mass. 
General Resistance, Inc., Mt. Vemon, N.Y. 
Glentronics, Div. Sawyer Inds., Glendora, 

Cal. 
Hallmark Standards, Inc., Mt. Vernon, N.Y. 
Instrument Componenta Co., Mentor, 

Ohio 
Keithley Instrs .. lnc., Cleveland, Ohio 
Kepco, Inc~ .Flushlng, N.Y. 
McKee·Pedersen Instrs., Danville, Calif. 
Power Deslgns,Westbury, N.Y. 
Raytheon ~ QuIncy, M .... 
Sawyer Inds., Arcadia, Cal. 
Systron·Donner Datapulse· Dlv., 'Culver 

City, Cal 
Todd Products Corp., Farmingdale, N.Y. 
Trio Labs, Inc., Plainview, N.Y. 
Voltex Co., Inc., Farmingdale, N.Y. 
Zaring Inds., Inc., Westfield. Ind. 

Cutters, Diagonal-See Wire 
Cutters,' Hand Operated 

Cutters, Hole, Hand, Operated 
Communications Technology Corp., Los 

Angeles, Cal. 
General Hardware Mfg. Co., New York, 

N.Y. 

Greenlee Tool Co., Rockford, III. 
Jonard Ind •• Corp., Bronx, N.Y. 
Keystone Elctms. Corp., New York, N.Y. 
Mann, Henry I.nc., Feasterville, Pa. 
Smith, Herman H~ Inc., Bklyn., N.Y. 
Techni·Tool, Inc., Philadelphia, Pa. 

Cutters, Wire, Automatic-
See Wire Measuring & 
Cutting Machines 

Cutters, Wire, Hand-See 
Wire Cutters, Hand Operated 

Dampers, Servo 
Control Technology Co., L.I.C~ N.Y. 
Eastern Air Devices, Inc., Dover, N.H. 
Honeywell, Ft. Washington. Pa. 
Ind'i. Control Co., Farmingdale, N.Y. 
Singer Co., Uttle Falls, N.J. 
Transicoil, Inc., Worcester, Pa. 
Vernltech, Deer Pk., N.Y. 

Dampers, Structural, Chassis, 
Panel, etc.-See Mounts, 
Shock & Vibration 

Data Acquisition & Reduction 
Systems 

A. D. Dela Sy~ Inc., Roch .. ter, N.Y. 
VoIle325 

American Astrlonles, Costa Me.a, Cal 
Volleul 

Austron, Inc., Austin, Tex. ........ VoIle391 
Datel Syatems Inc., Canton, Mass. . 

Volle33Q 
Datum, Inc., Anaheim, Calif ..... Volle341 
Dytro Corp., Hicksville, N.Y ..... Volle342 
Esterline Angus Dlv., Indianapolis, Ind. 

Vol 1.538 
Geo Space Sys., Tampa, Fis. .. Volle343 
Ithaco, Inc., Ithaca, N.Y ............. Vo"2e317 
Metric Sya., Fl Walton Beach, Fla. 

Vol 1.356,357 
Neff lnatr. Corp., Duarte, Calif. VQI2e318 
NES, Inc., Itasca, Ill .................. Volle382 
PPM, Inc., Bedford, Ohio .......... Vol 1 ... 93 
Preston ScientifiC, Anaheim, Cal. 

Vol 1.369; Vol2e32o,321 
Theta Instr. Corp., Fairfield, N.J. 

VoIle377 
American Elctm. Labs., Inc., Lansdale, Pa. 
American Instr. Co., Silver Spring, Md. 
Amp Inc .. Harrisburg, Pa. 
Analogic, Wakefield, Mass. 
Appliad Digital Data Systems, Inc., 

Hauppauge, N.Y. 
A.R.F. Products, Inc., Boulder, Colo. 
Aatrosyatems, Inc~ Lake Success, N.Y. 
Austin Elctrns., Roselle, N.J. 
Autocon Inds., Inc., Minneapolis, Minn. 
Automation Dynamics, Northvale, N.J. 
B & F Instrs., Inc., Cornwells Hgts., Pa. 
Baganoff'Assocs., Inc., St. Louis, Mo. 
Bailey Meter Co .. Wickliffe, Ohio 
Beckman Instrs., (AISSD), Fullerton. Cal. 
Beckman Instrs., Ectm. Instrs. Div. Ectrn. 

Instrumentation, Schiller Park, III. 
Bell & Howell Co., Pasadena, Calif. 
Bendix Corp., N. Hollywood, CalH. 
Bendi~ Corp.·Envlronmtl. Sci., Baltimore, 

Md. . 
'Biocom, Inc., Culver City, Cal. 
Biomation Corp., Cupertino, CaIH. 
Bowmar/ ALI, ~nc., Acton, Mass .. 
Bristol DiV, Waterbury, Conn 
Burr-Brown Resch. Corp., Tucson, ArIz. 
C & A Products, Inc., Woodslda, N. Y. 
Cardion Elctrns., Woodbury, N.Y. 
ChroneHca, I~ Ml Vernon, N.Y. 
Climatronics Corp., Hauppauge, N.Y. 
Computer Automation, Inc., Irvine, Cal. 
Computer Prods., Fl Lauderdala, Fl •• 
Computer Terminal Sys., Plainview, NY: 
Conrac Corp., Fairlield, N.J. 
Consolidatad Controls Corp., Bethel, 

COM. 
Continental Data Sys., Dayton, Ohio 
Control Equip. Corp., Lowell, MBS$. 
Control Technology Co., L.I.C., N.Y. 
Cubic Corp., San Diego, Cal. 
Cy~, lmi., SUnnyv .... CaL 
DATA Inc., Orange, N.J. 
Data-Control. Systems, Danbury, COM. 
Data Graphics, San Antonio, Tex. . . 
Data Specialties Inc., Highland Park, III:' 
Datacom, Inc;, Ft. Walton Bch., Fla: . 
Datametrics Inc., Wilmington, Mass. 
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Dalron SyStems"ChaJsworth; ,Cal. ,', 
Davldson /ik;!rl\<,Qev, Co., erle.~. 
Delco EIctm&.,DIY~ ICqkonIo. ~, 
DeSign A\IIOmIltipn,lnc., Lexington, Mass;,; 
Digital'equip. Corp,IMaYfllll'd; Mass./' '.' 
DQric Sc:i.CQrp., ,San DlIIgO, Calit 
DraMtz Engrg. Laba., So. Pl!llnrtekl, 
,: N.J. " "" ' 
Dynamic Measurementll Corp;,' ' 

Winchest$r, Ma. J". ,; 

Oyilapar Cl)rp., GurnlIIi, III. 
e-Systems Inc., Dallas, Tex. 
ectron COrp., San DIego, caL 
eldQrackl electrodata, COOC9"d, Cal. 
Engdahl Enterprises, CQ$\a Mesa, eal. 
FllirchildSpace &Oefense Sys.; SyQSset, 

N.Y .. 
FiftIl Oimensilln, f'rinceICln,N.J: 
FIlgg System CIl., Denver, Col. 
FQxbllro CIl., FQxbllrO, Mass. 
General Devic8s, Inc., Princetoo, N.J: 
General RadiQ CIl., Coooord, Mass. 
Gould, Inc.,Clevelllnd, Ohio , 
Gr8Jex Inds., ,tilv. Gen., MICrow.vl, 

Farrnirigdale; N~ Y. ' , 
GTE Sylvania Inc;, Elctrn. Sys. Gp., 

Waithalll. Mass. , ' 
.Ha"e~ ,Inc:, E. NorWalk, Conn. " 
Harshaw Chem. Co., ClevelBnd, Ohio 
Hawkeye InslrUs., Inc .• Marion, Iowa 
HoneyWell, Ft. Waahington, Pa 
Horieywtll,'Denver, Colo. 
HUgheS' Aircraft CQ, Ground Sye. Grp., 

Fullerton, Cal. ' 
Hybrid Sya. Coip., Burlington, Ma ... 
Informallon Transfer, Inc., Holcomb, 
: N.Y. ' 
InStrunientation Tech: Corp:, Northbri<!ge, 
Cal." ' , 

Integrated Systems, lric., Norcross, Ga 
Inter-compUier Elctrna., aub. Amarican 

Electm. Lab., Lan8c:lale, Pa. ' 
Int'!. Computer Prods .. Dallas; Tex. 
Lear'Siegler, Inc., Santa Monica, Calif. 
Lear Siei!le'r; Anaheim, CaL 
Lecroy Resch. Sys. Corp., West Nyack, 
N.Y." . 

LeedS, & Northrup Cotp., No: Wales, Pac 
Mann, David W.Co:, BurlinglCln, Mass. 
Matrix Corp~ Bilech Grove, Ind. 
Melpar, Falls Church, Va. 
Meirs Instruments, Inc.~ Mt. View, Cal. 
Mlcrowave/Sys., Inc., E. SyraCuse, N.V. 
Midland Standard Inc." Elgin, III. .' 
Mooarc:h Marking Sys., Dayton, Ohio 
Monitor Labs, Inc., ,San Diego, Cal. ' 
Mon~or Systems" FI. Waahington, Pa' 
Nlcolat Inatr. Corp., Mad!son, )Visc. 
Nuclear oats, Palatine, III: " 
Petty Gepphysical E,;grg .. San A(lIOnkl, 

, Tex.' , • ' '," 
Phoenix Dllta,lnc., PhOIini~, Ariz. 
Princeton Applied Resch. Corp., Firlr)oeton" 

N.J. 
RCA Gov!. & Comm. Sys., Moorestown, ' 

N:J. ", 
Republic Advanced Sy$tem T9ChnoIQIIY" 

Group, Chaisworth; Calif. ' 
RFL Inds., Comma. Dlv., Boonton, N.J. 
Rohde & Schwarz SIS., PesslliQ, N:J. 
Sc!i8evitz Engrg., Pennsauken. N.J. 
Schneider Inslr. Co., Cincinnllli .. Ohio 
Scientific-Atlanta, Inc., Atlanta, G!1. , 
Signal AnalYsis Ope.r., HaupPauge, ,N.V. 
Spatial Data Systems; Inc., Goleta, Cal, 
Svsten1~ 'nst(S.I:I~tl., Inc., AIIanta, Ga. .' 
Sysiron Doruier «;:omputer Systems O/v" 

Concortl, Cal. ,,' 
Takeda Riken I~dustry ,cO., Ltc!:, Tokyo 

176, JaPllO, " . 
TllSkerSysterns, Chatsworth, Cal. 
Teledyne GeoteCh, D8f1iIs, Tex. 
Telmar, Inc;., dolum!MJs, Ohio ' 
3M CIl., St. Pliul, Mm. 
United Sys. Corp., Dayton, Ohio , 
Varian Oatll Machines, Irvine, Cal. 
Varian Data Machines. Palo Alto, Cal. 
VeacIer-RcIo" Hartford, ConI1. , 
VICtOr Co,mpton)etsrCorp., ChlcagI).,1I1, 
Villar Corp., Mountain Vlriw, qal. 
Video Research Corp." (3ai\hersburg • .Md. 
Westinghouse Elec. Corp.,Computer. '" 

Inslr. Diy., P~rgh. Pa .. ' , 
WestInghc)use ~ ~:,~& " 

PubIlcSys, Pl\ISbllrgh, Pa.., 
WeetrlllliPS, Inc., Fl.; WOrth.'i'el!. 
Xsro~ ~ ,sY,S-; ElSegunejo, Cal 

. '. ,J " .; !, 

Da~, OC)m~S, Digital 
AnalOgic. Wakefiekl. Mass. 
BiomatioiI CIlrp., Cupaftlno, Calif. 
Datacom, InC:. pI. WallClnach., Fla. 
~E94iP. Corp .• MaYllllrd, Mass. 
EG&G, Inc .• Bedford, M8S$. 
EIcklrado ElilcIrodalll. Conc!lrd, Cal., 
,MCDQnneI1 Douglas Electronics CI)" St 

M~:~~, Ft. W8shIn9ton, Pa ' 
Signal Analysis, Oper., HaUfipauge" N.Y. 

Data DlsP!ay IndicatOf&-,see 
Ughts; Dials; ReadOuts 

Data msplay Systeme--see' 
Displays' " < 

.1;-

Data Loggers 
A.D. Date $y8., In~ ROCheater, N.Y. 

.Y0I1.5 
Austron, Inc.; Austin, Tex. ........ VoU"'381 
Datel Spt_IIIc.', Canton, ...... 

• . Vol1e33t 
Dytro Corp., Hicksville, No Y •• ".'10110\142 
Eeterlfne Angus DIY., IndIanaPoIIs.lIICL 

'101141538 
HES, Inc., Itasca, ut __ .... _" VGl1-s62 
ThetJ lnatr. Corp., F.Irfteld,l!W. 

'1011"$77 
B & F Instrs., Inc., Comweil$ Hgts .. Pli. 
Bay Labs., Inc., Cleveland, Ohio 
Burr-Brown Reach. ~., TUCIOII, Ariz. 
Dynapsr Corp., Gurnee, III. 
Gould, Inc., Cleveland, Ohio 
Hathaway lnatrumenta. ,Inc.; Denver, 

Colo. 
Henschel CIlrp., Amesbury, Mass. 
Instrumentation, Tech. Corp., Northbridge. 

Cal .. " , 
Leeds & Northrup Corp., No. Wales, Pli. 
Mann, DavidW. CO,.,8urUngton, Mass. 
Mernodyne Corp.; Newten Upper Falls, 

Mll. ' 
MicrQwave/Sys., Inc.,E. Syracuse,N.Y. 
Plessey Envlromental Sys., San Diego, 

Cal. 
Syatron-Donner Concord Inatr. Dlv., 

Concqrd, c;aL 

Data Recorders,Oomputer 
Datum, Inc., AnaheIm, CalIf ..... V0I1-:MO 
EsterlIne AllguB DIY., Indlsr1~ hid. 

VoI1es38,539 
General EllIe. Co., Elctrn. CcIInps.,SJe. ' 

Dept., ScheneCllldy, N.Y ...... _ '1011 ..... 
Metric Sys.. Ft. Walton Besch, Fla. 

'1011"358 
Sangamo EIec, Co., Spril1gf1ek1, m. 

'1011"371 
Alltrol Div., Blackburg, Va. 
Alden Elctrn. & Impulse Record. EqUIp., 

Westboro, Mass. 
Ampex Corp .• Redwood City, CIIIIf,. 
Analogic, Wakefield, M8S$. 
AustinEIctrns., ROselle, N.J. 
Biomlltion CIlrp.; Cupertino, Cllilf. 
Burrollllh8 ~ Pusdena, Cal. 
Chalco Engrg. Corp., Gardena, Cal. 
Clllry Corp., San Gabriel, CalH. • 

, Control EquIp. Corp., Lowell, Mass. 
Cramer Division, Old Saybrook, CIlnn. 
Crown InfL, Elkhart, IIId. 
Data Recording Sys., Sunnyvale, Cal. 
Data Specielties Inc., HighIand,P8lk,lIl_, . 
Dlllaoom, Inc., Ft. Walton Bell., ,FIa " 
Design Elements, Colul'nbus, Ohio' 
Digital Equip. Corp., Maynard, Mass. 
OIgitroni!lS Corp .• Albertson, N. V. 
DyIro COrp., ,HIcksville, N.Y. 
EIcklrackl Electroc:l8ta, concord, Oak 
Facit-Adckl. Inc., Secaucus, N.J.' 
Ferrand Controls, Inc., Valhalla, N.V. 
General RlIdIo, Co .• Concord. M!1SS.' 
Gould, I~ Cleveland, QhIo 
Hadron Inc..Westbury, N.Y., 
Ho/iey\veII, Fl. Washington; Pli. 
H.-tori Inatr' .. BeIIIIIre, Tex. 
Instrumentation Prods., Camarillo, Cal. 
Integrated $yiIternJ. 1nc.,.Notcross; ,Ga. , 
1ntWdyna, YllO Nuys, Cal. 

'Int'!. Computer Prods .• Dallas, Tex., 
McOoJ1neII Douglas E1ectroni!lS Co.,$t. 

CI1IrIe$, Mo • 
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MIIIIIOdyn6 Corp., N~,Upper Falls~ 
Ma., , 

liFE, Corporat.Ion. SsIeiIt, NoH. 
HES, Inc., Itncs, In. 
North EIectriQ CIl .. Gallo!!, Ohio 
Practical A\IIOmIltion, Inc., Shelton, CIlnn. 
Prasin Co., Inc., Shelton, CIlnn. 
A~ Engrg. Inc" Middtetown, Conn; 
Systems 1,, __ . Resch., Inc., AIIanta, Ga. 
Teytor Inslr. Process Controt Div" ' 
. ,Rochester, N.Y.' 
TDK EIeclronIc$ Co., Ltd., CIllycJclHu, 
,Tokyo 101, Japan 

Telmar, Inc., Columllu$, Ohio 
Texas Instruments. Inc., HQuston, Tex. 
3M ,Co., St. Paul, Minn. ' 
Vafian,Assocs., Palo Alto, 9a1. 
Varian DIIIa Machines, Irvine, Clli. 
Varian Data Machines, Palo Alto, Cal. 
Victor OomptQm8ter Corp., Chicagp, DI. 
VIdeo Research Corp.; Gllilhersburg, Md. 
Westinghouse Elee. Corp., Computer & 

Instr. Div., Pittsburgh. Pac 
WeslCln Instruments, Inc., Newark. N.J. 
XynetiCS,Jnc., C8nQga Pk., Cal. 

Decade Boxes, Transformer 
Electro SCI: Inds., Portland, Ore. 

, . Vol 1-..$5 
SolId State Elctma. ~., 1IepIIfVeds, 

CaL ...... _._ ... __ ~ .. ".O,.; Vol 1"937 
Arnold Magnetics, Culver CIty. cal. , 
~ystem8. Inc,; I.:ake Success, N.V. 
B.H.Inds., Los Angeles, Cal. 
Coast.G1liI CO:; LOS Angeles. Calif.' 
Generllt Radio Co., Concol'd, Mass . 
North AtIsnlIc IndI., PlaInview, N.Y. 
Stevens Prods., Inc., E. Orange, N.J. 

Decalcomania-Also See 
Labels, Pressure SensItiVe 

.~ Corp., P .... 1c, N.J. "_ .... Vol 2-479 
Btady:W.H.Co .• Miiwaukee, Wise.' 
Decalcraft Corp., Hatfield, Pli. 
Mey9roord Co., WheaICln, III. 
PhOto CIlemicaI Prods. ,Cal., Santa 
Mon~, Cal. ' 

T!1p8Con, Inc., Roq1ester, N.V. 
3M Co .. 51. Paul, Minn. 
ToPoigllt Corp., York" Pac 

Data Transmlselon Syst~ Decimal Keyboards-"--See,' , 
, See Transmission Systems, Keyboards Alphanumeric & 
Data' , Decimal 

Decade Boxes, capacitance 
Freed Tranatormer Co., Blllyn., No Y. 

'1011 ..... 
Beckman 1nstrS., Cedar Grove"N.J. ' 
BoontCIII Elctma., ParsIppany, N .... 
DIgI\rIn Co., Pasadena, CaL, 
Electricallnstr. Svc., Inc., Mt. Vemon, N.V. 
Etactn!ScI. I"""., Pot1Iand, Qre. 
Gensral Radio Co., Conoord, Mass, 
Heath CIl., Benton HWbIlr, Mich. , 
LaedS & NQrthrup Corp., No. Wales, Pa. 
ParlljlleQics Mfg., Bensenville, III. 
RCA Elctrns. Comps., ~rieon, N.J. 
Rohde & Schw~,Sls., Passaic, ,N.J., . 
SpragUjl Elee. Co., No. Adams, Mass. 
Stevens f'r:ods., Inc., E. Orange, N.J. 
Wiltron qo., Palo Alto, Calif. ' 

Decade Boxes, Delay Un. 
Elctm. CIlncepts,lnc., EatoAtown, N.J. 
Stevens Prods., Inc., E. OrMge, N.J. 

Decade Boxes, Ineluctance 
Date Delay Devices, CHIton, N.J. 

, '1012-562 
Freed Ttansforniar Co., Bklyn., N.Y. . 

V0I1t446 
SoUd State Elctrna.Corp., SepulVeclS. 

Cal. .. ,_._"" .......... _"P~O ... "_. '1011"937 
Coast Coil Co., los Angeles, Clllif. . 
Electricallnstr. Sve., Inc., MI. Vernon, N.V. 
Electrocom Inds., So. Bend, Indiana 
Ganeral Radio Co., Conoord. Mass. 
Magnetic Eletms., Van Nuys, Cal. 
MlCrotrsn Co. Inc., valley Stream, N. V. 
Sprague Elee. Co., No. Adams. Mass. 
Stevens Prods., Inc., E. orange, N.J. 

o.cade Boxes, Resistance 
Electro SCL IneIs., Portland, Ore. 

V0I1,eas 
JulIe R....-ch Lab. NIIW York, N.Y. , 

'1011"7,469 
ShaIIcroaa. SaIms, H.C. .. _ ...... VO! 1-501 
Beckman Instrs., Cedar Grove, N.J. 
BIddie, Jemes G., Plymouth Meeting, 

Pa., " 
Cleniatst 111ft. Co., In~ Dover, ,N.H. 
Del. EIctm~ Inc., Columbus, Neb. 
DIgI\rIn Co.; P_dena, cal. 
Electrical Instr. Sve., Inc., Mt. Vernon, N. V. 
Fogg System CIl., Denver, CIl1. ' 
General Radill CIl., ConoorQ, Mass. , 
General Resistance, Inc., MI. Vernon, N.V. 
Hallmark Standards, Inc., Mt Vernon, N. V. 
Heath Co., Benton Harbllr, Mich. ' 
Leeds & Northrup CorP., No. Wales, Pa: 
0hmIt. MIg. Co., SkokIe, ilL 
Paraplegics Mfg., BensenYiHe, tH. , 
RCA EIctms. Comps .. HllfriSon" N,J. 
Rohde & Schwarz .5ls., Pessllic, N.J. 
ScientifIc ~aI Prods., N.V., I',I.V, 
ShaliCo,lnc .• SmIthfield, N.C,., " 
Stev_ Prods., 11Ill., E., Orange"/II,J: 
T-" Lalla., ,!\C., PaI(sec\JS ~, N.J., 
Vllhay Resistor Prod. OJY~ ~arn,$'a. 

Decoders, Audio Tone 
American TIme PrOducts, WCiOdsIde, 

N.Y. 
A.R.F. PrOdud$. I,nc .. Boulder. Colo, 
Brsmco Controls, Piqua, OhIo 
Burr-Brown Resch. 'Corp., Tucson, Ariz. 
Cardion Elctrr\s~, Woodbury, ",.Y. 
Cincinnati Eletrns. Corp., Cincinnati, Ohio 
Conic COrP .. San DiegO, Calif. ' 
DougIas'RaIIt:IIdI Dlv., Pawcatuck, ConIL 
Emergency Beacon Corp., New 

Rochelle, N. Y. 
GTE Sylvania Inc., Eletm: Sys. Gp., 

Walth!1m, Mass. , ' 
HB EngIneen'ng CIlrp., BeltsvHIe, Md. 
Integr~ted Systems, ,Inc., Norcross, Ga. 
..... T 1natrs.,Inc., N_ Haven; Conn. 
Uth(o Systems, Inc., Cupertino, Cal.' 
McDonnell Douglas ElectroniCS Co., SI. 

, Charles. Mo. 
Mob" Eletms., Inc., Anderson, Ind. 
Murata Corp. Of America" ElmsfOrd, 
"'.Y.;, , ' 

Murllle Mfg. Co. Ltd., Kyoto, Japan 
NES, In~ Itasca, I,lL " , 
RFL Inds., Comms. Div., Boonton, .N.J. 
ROhde & Schwarz SiS., Pessllic, N.J. 
ses ¢orporatlon-Mlcrosyatems, Ft. 

Lauderdale, flit. 
sag EIctrna. Sub. Comatron Corp., 

Richmond H~ ... ;v. 
SigneIIO$. Corp., Sunnyville, Calif. 
3M Co.~ 51. Paul, Minn. 
VoICeprint LabIlratories Corp., Somerville, 

N.J. ' 

DecQders, Binary To Decimal 
-See Converters, Binary To 
Decimal , , 

DeCOders, Digital To Analog 
....,.see Converters, Digital To 
Analog ',,' , 

Dec~ers, Pulse 
Solid, State EIctrna. Corp., Sepulveda, 

CaL _0 ........ _ ...... _ ... _ .. _ ........ '1011"937 
Bramco Controls, PIque, OhIo 
Cincinnati ElCtms. Corp., Cin(;!nnati, Ohio ' 
GTE Sylvania Inc., Eletm. Sys.Gp., 
WaI\h!lrIl, Mass. 

Mob" E;1ctm8., Inc .. Anderson, Ind. 
NES, Inc., Itasca, '". 
Nordell Dlv., Norwalk, Conn. 
SCS Corporatlon-Mlcrosyslems, Ft. 

Lauderdale, ~ 
Signetics. CIlrp., Sunnyvale, Calif. 
Struthef8.Dunn, Inc., PItman, N .... 
Struthers'Dunn, lric., Bettendorf, Iowa 
Tasker SystemsiChats\!lOrth, Cal. 
Theta In •• ~ FSIJfieId, N.J. 
Vega Preclalon ~ VIenna, Va. 
Voiceprint LabIlratodes CIlrp., Somerville, 
'N.J.' , 

Decoders, Readout....,.see ' 
Drivers & DeCoders FQr 
Readouts 

.,'« 
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Decoders, Telemetry-See 
Decoders, Tone 

Decoders, Tone 
Bramco Controls, Piqua, Ohio VoIN19 
Douglas Randall DiY., Pawcatuck, Conn. 

VoIN04 
HB Engineering Corp., Beltsville, Md. 

Decoders, Video 
Cardion Elctrns., Woodbury, N.Y. 
Conic Corp., San Diego, Calif. 
Lear Siegler, Inc., Santa Monica, Calif. 
RCA Corp., Camden, N.J. 
Signetics. Corp., Sunnyvale, Calif. 
Video Research Corp., Gaithersburg, Md. 

Decommutators, 
Telemetering 

Arnoux Corp., Santa Barbara, Cal 
Cincinnati Elctrns. Corp., CinCinnati, Ohio 
Corning Glaas Works, Elctrn. Prods. 

Diy., Corning, N.Y. 
Data-Control Systems, Danbury, Conn. 
Digitron Corp., Norristown, Pa. 
Lear Siegler, Inc., Santa Monica, Calif. 
Lear Siegler, Anaheim, Cal. 
Monitor Systems, FI. Washington, Pa 
NE8, Inc., Itasca, /II, 
Phoenix Data Inc., Phoenix, Ariz. 
Video Research Corp., Gaithersburg, Md. 

Decontamlnants-See 
Cleaners & Solvents 

Deflection Yokes, Coils & 
Assemblies-See Yokes, 
Deflection 

Degaussers-See 
Demagnetizers-Also See 
Coils, Degausing 

Degreasing Chemicals-See 
Cleaners & Solvents 

Dehumidifiers (For 
Equipment) 

Daco Instr. Co., Milford, Conn, 
Vol 3.1039 

Eastern Industries, Hamden, Conn. 
Electro Impulse, Inc., Red Bank, N.J. 
Hotpack Corp., Phila., Pa. 
Lear Siegler, Inc., Santa Monica, Calif. 
Lear S,iegler. Inc., Elyria, Ohio 
Pall Corp., Glen Cove, N.Y. 
Pall Trinity Micro Co·rp., Cortland, N.Y. 
Tenney Engrg., Inc., Union, N.J. 

Dehydrators 
Daco Instr. Co., Milford, Conn. 

Vol 3.1039 
Andrew Corp., Orland Pk., III. 
Eastern Industries, Harnden, Conn. 
Gabriel Elctrns. Inc., Scarborough, Me. 
Kidde, Walter & Co., Belleville, N.J. 
Lear Siegler, Inc., Santa Monica, Calif. 
Lear Siegler, Inc., Elyria, Ohio 
Pall Trinity Micro Corp., Cortland, N.Y. 
Phelps Dodge Cornm., North Haven, 

Conn. 
Precision Sci. Co., Chicago, III. 
Roberts Air Dryer, Chesterfield, Mo. 

Delay Line Synthesizers 
Control Elctrns. Co., Jnc., Farmingdale, 

N.Y ............................................... Vo13-t92 
Allen Aylonics, Mjneola, N.Y. 
Computer Devices, Commack, N.Y. 
Data Delay DeYices, Clifton, N.J. 
ESC Elctrns. Corp., Palisades Pk., N.J. 
General Microwave Corp., Farmingd~le, 

N.Y. 
Kappa Networks, Inc., Carteret, N.J. 
Seg Elctrns. Sub. Comslron Corp., 

Richmond Hill, N,Y. 
Teledyne Mec .• Palo Alto, Cal. 

Delay Lines, Cable 
Allen Avio'nics, Mineola, N.Y. 

Vol3-a7ll,980 
Columbia Components, Hempstead, 

N.Y ............................................. Vol ~1221 
Computer lnstrs., Hempstead, N.Y. 

Vol~1221 
Kappa Networks, Inc., Carteret, N.J. 

Vol~1001 
Times Wire & Cable, Wallingford, Conn. 

Vol 3.1413 

Uniform Tubes, Collegeville, Pa. 
Vol 3.1415 

Americon Microwave Inds., Inc., Waltham, 
Mass. 

Andrew Corp., Orland Pk., III. 
Chronetlcs, Inc., Mt. Vernon, N.Y. 
Control Elctrns. Co., Inc., Farmingdale, 

N.Y. 
Data Delay Devices, Clifton, N.J. 
General Microwave Corp., Farmingdale, 

N.Y. 
Gralex Inds., Dlv. Gen. Microwave, 

Farmingdale, N.Y. . 
Millen, James Mig., Malden, Mass. 
Phelps Dodge Comm., North Haven, 

Conn. 
PreCision Tube. No. Wales, Pa. 
RCL Elctrns~ Inc., Irvington, N.J. 
Stanford Applied Engrg., Santa Clara, 

Cal. 
Teklronlx, Inc., Beaverton, Ore. 
Teledyne Mec., Palo Alto, Cal. 
Universal Ad·Yu Elctms., Inc., Milwaukee, 

Wi. 
Victor Wire & Cable, LA., Cal. 

Delay Lines, Distributed, 
Constant (Fixed) 

Allen Avionics, Mineola, N.Y. 
Vo13-aBO,981 

Andersen Labs. Inc., Bloomfield, Conn. 
Vol 3-a82,983 

Artronic Instr. Co., Sliver Spring, Md. 
VoI3-t84 

Bel Fuse, Inc., Jersey Cily, N.J. 
VoI3-a87,990,981 

Columbia Components, Hempstead, 
N.Y ............................................. Vol ~1221 

Computer Devices, Commack, N.Y. 
Vol 3-a94,995 

Compuler Instrs., Hempstead, N.Y. 
Vol 3-1221 

Control Elctms. Co., Inc., Farmingdale, 
N.Y ............................................... Vol 3-a92 

Data Delay Devices, Clifton, N.J. 
Vola-996 

ESC Elctrns. Corp., Palisades Pk., N.J. 
Vol3-a99 

Kapps Networks, Inc., Carteret, N.J. 
Vol ~1000, 1001 

RCL Elctrns., Inc., Irvington, N.J. 
Vol ~1.oo2, 1003 

Arcidy Assoes., Manchester, N. H. 
Edison Elctrns. Div., Manchester, N.H. 
EI-Rad Mfg. Co .. Chicago, III. 
General Instr. Corp., Entertainment 

Elctrns. Prods. Grp .• F.W. Sickles Div., 
ChiCOpee, Mass. 

Millen, James Mfg., Malden, Mass. 
Nytronies, Inc., Essex Elctrns. Div., 

Darlington, S.C. 
PCA EIOIrns., Inc., Sepulveda, Calif. 
Pulse Engrg., Inc .. San Diego, Cal. 
Stanford Applied Engrg., Santa Clara, 

Cal. 
Universal Ad-Yu Elctms., Inc., Milwaukee, 

Wi. 
Varian Assocs., Palo Alto, Cal. 

Delay Lines, Distributed, 
Constant (Variable) 

Allen Avionics, Mineola, N.Y. 
Vol 3-a7B-980 

Artronlc Instr. Co., Sliver Spring, Met. 
Vo13-a84 

Bel Fuse, Inc., Jersey City, N.J. 
Vol 3-a86,989 

Computer Devices, Commack, N.Y. 
Vol3-a94 

Data Delay Devices, Cllfton, N.J. 
Vol3-a97,998 

ESC Elctrns. Corp., Pallsades Pk., N.J. 
Vol3-a99 

Andersen Labs. Inc., BlOomfield, Conn. 
Arcidy Assocs., Manchester, N. H. 
Beckman Instrs., Helipot Div., Fullerton, 

Cal. 
Columbia Components, Hempstead, 

N.Y. 
Computer lnstrs., Hempstead, N.Y. 
Control Elctrns. Co., Inc., Farmingdale, 

N.Y. 
Edison Elctrns. Div., Manchester, N.H. 
Kappa Networks, Inc., Carteret, N.J. 
Nytronies, Inc., Essex EIOIms. Div., 

Darlington, S.C. 

Delay Lines, Miniature & Subminiature 
PCA Eletrns., Inc., Sepulveda, Calif. 
Pulse Engrg., Inc., San Diego, Cal. 
RCL Elctrns., Inc., Irvington, N.J. 
Stanford Applied Engrg., Santa Clara, 

Cal. 
Universal Ad·Yu Elctrns., Inc .• Milwaukee, 

Wi. 
Varian Assoes., Palo Alto, Cal. 
Wiltron Co., Palo Alto, Calif. 

Delay Lines, Glass & Quartz 
Amperex Electronic Corp., Hicksville, 

N.Y ............................................... Vol ~521 
Andersen Labs. Inc., Bloomfield, Conn. 

Vo13-a82 
Bllley Electric, Erie, Pa ............. Vol 3-a85 
Control Elctrns. Co., Inc., Farmingdale, 

N.Y. 
Corning Glass Works, Raleigh, N.C. 
Damon Corp., Weatwood, Mass. 
Esco Products, Oak Ridge, NJ 
Microsonies, Inc., Weymouth, Mass. 
Teledyne Mee., Palo Alto, Cal. 
Television Microtime, Inc., Bloomfield, 

Conn. 
Valpey Corp., Holliston, Mass. 

Delay Lines, liquid 
Control Elctrns. Co., Inc., Farmingdale, 

N.Y. 
Microsonics, Inc., Weymouth, Mass. 

Delay Lines, 
Lumped-Constant 
(Electrically Variable) 

Andersen Labs. Inc., Bloomfield, Conn. 
Vo13-a83 

Bel Fuse, Inc., Jersey City, N.J. 
Vol 3-t86,988,989 

Columbia Components, Hempstead, 
N.Y ............................................. Vol 3-1221 

Computer Devices, Commack, N.Y. 
Vol3-a94 

Computer Instrs., Hempstead, N.Y. 
Vol 3-1221 

Data Delay Devices, Clifton, N.J. 
Vol 3-a97,998 

ESC Elclrns. Corp., Palisades Pk., N.J. 
Vo13-a99 

Kappa Networks, Inc., Carteret, N.J. 
• Vol 3.1000 

RCL Elctrns., Inc., Irvington, N.J. 
Vol~1003 

Allen AvIOnics, Mineola, N.Y. 
Artronlc Instr. Co., Silver Spring, Md. 
BulOYa Watch Co., Freq. Control 

Prods., Woodside, N.Y. 
Control Elctrns. Co., Inc., Farmingdale, 

N.Y. 
Dietz Design, Inc., Belton, Mo. 
Edison EIOIrns. Div., Manchester. N.H. 
PCA Elctrns., Inc., Sepulveda, Calif. 
Rohde & Schwarz SiS., Passaic, N.J. 
10K Elctrns. Corp., Long Island City, 

N.Y. 
Television Microtime, Inc., Bloomfield. 

Conn. 
Varian Assocs., Palo Alto. Cal. 

Delay Lines, 
Lumped-Constant (Fixed) 

Allen Avionics, Mineola, N.Y. 
Vol3-a78,979,981 

Andersen Labs. Inc., Bloomfield, Conn. 
Vol 3"982,983 

Artronlc Instr. Co., Sliver Spring, Md. 
Vo13-t84 

Bel Fuse, Inc., Jersey City, N.J. 
Vol 3'1986,987,990,991 

Bulova Watch Co., Freq. Control 
Prods., Woodside, N.Y ........... Vol ~554 

Columbia Components, Hempstead, 
N.Y ............................................. Vol ~1221 

Computer Devices, Commack, N.Y. 
Vo13-a95 

Computer In8trs., Hempstead, N.Y. 
Vol~1221 

Control Elctms. Co., Inc., Farmingdale, 
N.Y ............................................... Vol ~992 

Data Delay Devices, Clifton, N.J. 
Vol 3-t96,997 

ESC Elc;trns. Corp., Palisades Pk., N.J. 
Vol3-a99 

Kappa Networks, Inc., Carteret, N.J. 
Vol ~1000, 1001 

RCL Elctrns., Inc., Irvington, N.J. 
Vol~1002 

10r0tel, Inc., Grandview, Mo ... Vol ~453 

Arcidy Assoes., Manchester, N. H. 
Caddel-Burns Mfg. Co., Inc., Mineola, N. Y. 
Chesterfield Prods. Inc., Saddle Brook, 

N.J. 
Coil Winders Dlv. Caddell-Bums, 

Mineola, N. Y. 
Dietz Design, Inc., Belton, Mo. 
Edison EIOIrns. Div., Manchester, N.H. 
EI-Rad Mfg. Co., Chicago, 111. 
Engineered Components Co .• Gardena, 

Cal. 
Hisontc, Inc., Olathe, Kans. 
Millen, James Mfg., Malden, Mass. 
Nytronies, Inc., Essex Elctrns. Div., 

Darlington, S.C. 
PCA Elctrns., Inc .• Sepulveda. Calif. 
Pulse Engrg., Inc .• San Diego, Cal. 
Seg Elctrns. Sub. Comstron Corp., 

Richmond Hili, N.Y. 
Shallco, Inc., Smrthfield, N.C. 
Sprague Elec. Co., No. Adarns, Mass. 
Stanford Applied Engrg., Santa Clara, 

Cal. 
10K Eletrns. Corp., Long Island City, 

N.Y. 
Tele.vision Microtime, Inc., Bloomfield, 

Conn. 
Universal Ad-Yu EIOIrns., Inc., Milwaukee, 

Wi. 
Varian Assocs., Palo Alto, Cal. 

Delay Lines, 
Lumped-Constant 
(Mechanically Variable) 

Allen AvlonlCis, Mineola, N.Y. 
Vol 3-a79,981 

Andersen Labs. Inc., Bloomfield, Conn. 
VoI3e983 

Artronlc Inslr. Co., Sliver Spring, Md. 
Vol:Je984 

Columbia Components, Hempstead, 
N.Y ............................................. Vol ~1221 

Computer Devices, Commack, N.Y. 
V()).ae984 

Computer Inslrs., Hempstead, N.Y. 
Vol 3-1221 

Control Elctrns. Co •• Inc., Farmingdale, 
N. Y ............................................... Vo13-a82 

Data Delay Devices, Clifton, N.J. 
Vol 3-t96,997 

ESC "Ictrns. Corp., Palisades Pk., N.J. 
VoI3-t99 

RCL Eletrns., Inc., Irvington, N.J. 
Vol 3-1002 

Arcidy Assocs., Manchester. N. H. 
Bel Fuse, Inc., Jersey City, N.J. 
Bulova Watch Co., Freq. Control 

Prods., WoodSide, N.Y. 
Edison Elctrns. Div., Manchester, N.H. 
Kappa Networks, Inc., Carterel, N.J. 
PCA Elctrns., Inc., Sepulveda, Calif. 
Shallco, Inc., Smithfield, N.C. 
Television Microtime, Inc., Bloomfield, 

Conn. 
Universal Ad-Yu Elctrns., Inc., Milwaukee. 

Wi. 
Wiltron Co., Palo Alto, Calif. 

Delay Lines, Magnetostrlctlve 
Computer Devices, Commack, N.Y. 

Vol 3-e93,994 
Control Eletrns. Co., Inc., Farmingdale, 

N.Y ............................................... Vol~2 
Data Delay Devices, Clifton, N.J. 

Vol3-a98 
Andersen Labs. Inc., BlOOmfield, Conn. 
Baganoff Assoes., Inc., SI. Louis, Mo. 
Microsonics, Inc., Weymouth, Mass. 
RCL Elctrns., Inc., Irvington, N.J. 
10K Elctrns. Corp., Long Island City, 

N.Y. 

Delay Lines, Miniature & 
Subminiature-Also See 
Specific Types Of Delay 
Lines 

Allen Avionics, MilUlola, N.Y. 
VoI3-t78-981 

Artronic Inslr. Co., Silver Spring, Md. 
Vol3-a84 

Bel Fuse, Inc., Jersey City, N.J. 
Vol 3'0986-991 

Columbia Components, Hempstead, 
N.Y ............................................. Vol 3.1221 

Computer Devices, Commack, N.Y. 
Vol 3 -e94,995 

Computer Instrs., Hempstead, N.Y. 
Vol 3·-1221 
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Delay Lines, Miniature & Subminiature (cant'd) 
Control Elctrns. Co., Inc., Farmingdale, TDK Elctrns. Corp., Long Island City, 

N.Y ............ ; ...• , ............................ Vol se992 N.Y. 
Damon Corp., Westwood, Mass. . Thomson·CSF Electron Tubes, N.Y., N.Y. 

Vol 4.389* 
Data Dlliay Devices, Clifton, N.J. 

Vol 3.996,997 
ESC Elctrns, Corp., Palisades Pk" N.J. 

Vol3eB99 
Kappa Networks, Inc., Carteret, N.J. 

Vol 3-1000,1001 
RCL Elctrns., Inc., Irvington, N.J. 

VOl 3·1002,1003 
Uniform Tubes, Collegeville, Pa. 

Vol 3.1415 
Arcidy Assocs., Manchester, N. H. 
Bulova Watc.h Co., Freq. Control 

Prods., Woodside, N.Y. 
Edison Elctrns. Div., Manchester, N.H. 
EI·Rad Mfg. Co., Chicago, III. 
Engineered Components Co., Gardena, 

Cal. 
Hisorilc, Inc., Olathe, Kans. 
Microsonics, Inc., Weymouth, Mass. 
Nytronics, Inc., Essex Elctrns. Div., 

Darlington, S.C. 
PCA Elctrns., Inc., Sepulveda, Calif. 
Phelps Dodge Comm., North Haven, 

Conn. 
Precision Tube, No. Wales, Pa. 
Pulse Engrg., Inc., San Diego, Cal. 
Shallco, Inc., Smithfield, N.C. 
Sprague Elec. Co., No. Adams, Mass. 
Stanford Applied Engrg., Santa Clara, 

Cal. 
TDK Elctrns. Corp., Long Island City, 

N.Y. 
Teledyne Mec., Palo Alto, Cal. 
Universal Ad·Yu Elctms., Inc., Milwaukee, 

Wi. 

Delay Lines, Solid Blank 
BIllIlY Eillctric, Erie, Pa ............. Vol 3eB85 
Amersil, Inc., Hillside, N.J. 
Andllrslln Labs. Inc., Bloomfield, Conn. 
Bill FUSII, Inc., Jllrsey City, N.J. 
Control Elctrns. Co., Inc., Farmingdale, 

N.Y. 
Corning Glass Works, Raleigh, N.C. 
Damon Corp., Westwood, Mass. 
General Elec. Co., Lamp Parts & Equip. 

Sales Oper., Cleveland, Ohio 
Microsonics, Inc., Weymouth, Mass. 
Valpey Corp., Holliston, Mass. 

Delay Lines, Strip 
Bel Fuse, Inc., Jersey City, N.J. 

Vol 3.986 
Control Elctrns. Co., Inc., Farmingdale, 

N.Y •. , ............................................ Vol 3.992 
Andersen Labs. Inc., Bloomfield, Conn. 
Billey Electric, Erie, Pa. 
ESC Elctrns. Corp., Palisades Pk., N.J. 
Microsonics, Inc., Weymouth, Mass. 
Pulse Engrg., Inc., San [)iego, Cal. 
RCL Elctrns., Inc., Irvington, N.J. 
Solitron/Microwave, Port Salerno, Fla. 

Delay Lines, Trimmer 
Andersen Labs. Inc., Bloomfield, Conn. 

Vol3eBS3 
Bel Fuse, Inc., Jersey City, N.J.' 

Vol se9S6,989 
Columbia Components, Hempstead, 

N,Y ............................ : ................ Vol 3e1221 
Computer Devices, Commack, N.Y. 

Vol3eB94 
Computer Instrs., Hempstead, N.Y. 

Vol 3.1221 
Data Delay Devices, Clifton, N.J. 

Vol 3.996,998 
Kappa Networks, Inc., Carteret, N.J. 

Vol 3.1000 
Control Elctrns. Co., Inc., Farmingdale, 

N.Y. 
Engineered Components Co., Gardena, 

Cal. 
ESC Elctrns. Corp., Palisades Pk., N.J. 
Universal Ad·Yu Elctrns., Inc., Milwaukee, 

Wi. 

Delay Lines, Ultrasonic 
Bliley Eillctric, Erill, Pa ............. Vol se9S5 
Control Elctrns. Co., Inc., Farmingdale, 

N.Y .• , ............................................ Vol 3eB92 
Andllrsen Labs. Inc., Bioomflllld, Conn. 
Corning Glass Works, Raleigh, N.C. 
Microsonics, Inc.: Weymouth, Mass. 

Delay Lines, Waveguide 
Aircom, Inc., Union, N.H. 
Andllrsen Labs. Inc., Bloomfield, Conn. 
Datalight Inc., Bloomfield, Conn. 
Maury Microwave Corp., Cucamonga, 

Calif. 
Premier Microwave, Port Chester, N.Y. 
Standard Wire & Cable, Los Angllles, 

Cal. 
TRG Prods., E. Boston, Mass. 
Uniform Tubes, Colillgeville, Pa. 

Delay Lines, Wire 
Anderslln Labs. Inc., Bloomfield, Conn. 

Vol3eBS2 
AllIIn Avionics, Minllola, N.Y. 
Bel FuslI, Inc., Jersey City, N.J. 
Computllr Deviclls, Commack, N.Y. 
Control Elctrns. Co., Inc., Farmingdalll, 

N.Y. 
Hamilton Technology, Inc., Lancaster, Pa. 
Microsonics, Inc., Weymouth, Mass. 
Victor Wirll & Cablll, L .. A., Cal. 

Delays, Time (Excluding 
Delay Lines, Timers, Delay 
& Relays-Time Delay) 

Genllral Time Corp., Thomaston, Conn. 
Vol 2-344 

Adams & Westlake, Elkhart, Ind. " 
AllIIn Avionics, Minllola, N.Y. 

I Artisan Elctrns. Corp., Parsippany, N.J. 
Artronic Instr. Co., Silver Spring, Md. 
Automatic Timing & Controls, Inc., King of 

Prussia, Pa. 
Autronics Corp., Pasadena, Calif. 
Bristol Saybrook Co., Old Saybrook, 

Conn. 
Bulova Watch Co., Flushing, N.Y .. 
CALEX (California Elctrn. Mfg. Co.), 

Alamo, Calif. 
ControlElctrns. Co., Inc., Farmingdale, 

N.Y. 
Diversified Elctrns., Evansville, I nd 
Eagle Signal, Davenport, Iowa 
Electro·Module, Inc., Pomona, Cal. 
Gems Sensors Div., Farmington, Conn. 
Gibbs Mfg. & Resch., Janesville, Wisc. 
Guardian California, Culver City, Cal. 
Hi·G, Windsor Locks, Conn. 
Hoagland Instr., Dayton, N.J. 
Intermatic, Spring Grove, III. 
Jay·EI Prods., Gardena, Calif. 
North American Philips Controls Corp., 

Cheshire, Conn. 
PECO Corp., MilpitaS, Cal. 
Precision Timer Co., Westbrook, Conn. 
Princeton Elctrn. Prods., New Brunswick, 

N.J. 
Sealectro Corp., Mamaroneck, N.Y. 
Sensor Corp., Scottsdale, Pa. 
TRW Instrs., EI Segundo, Cal. 
Warren G·V Communications, Livingston, 

N.J. 
Worner Elctrn. Devices, Rankin, III. 
Zenith Controls Inc., Chicago, III. 

Demagnetizers 
RFL Inds., Instr. Div., Boonton, N.J .. 

Vol 1.497 
Advanced Kinetics, Costa Mesa, Calif. 
Ampex Corp., Redwood City, Calif. 
Barnes & Reinecke, Inc., Chicago, III. 
Coil Co. of Amer., Northvale, N.J. 
Eastern Delta Corp., Fair Lawn, N.J. 
GC Electronics, Rockford, III. 
Ideal Industries, Inc., Sycamore, III. 
LDJ Eillctronics, Troy, Mich. 
Mag·Con, Inc., New Brighton, Minn. 
Magnaflux Corp., Chicago, III. 
Mann, Henry Inc., Feasterville, Pa. 
Microtrlin Co. Inc., Valley Stream, N.Y. 
Robins Ind's. Corp., Consumer Products 

Div., Commack, N.Y.' 
Sc~onstedt Instr. Co., Reston, Va. 
Shigoto Inds., Ltd., New York, N.Y. 
Stancor, Chicago, III. 
Stearns MagnetiCS Inc., Cudahy, Wisc. 
Techni·Tool, Inc" Philadelphia, Pa. 
Thomas & Skinner, Inc., Indianapolis, 

Ind. 

PRODUCT INDEX 8. DIRECTORY 

Demodulators 
Control Technology Co., LI.C., N.Y. 

Vol2eB86 
Natel Engrg. Co., Canoga Pk., Cal. 

Vol 1.360 
Solid State Elctrns. Corp., Sepulveda, 

Cal ........ : .................. ; ................... Vol 1.937 
Transmagnetics Inc., Farmingdale, N. Y. 

Volle379 
Ametek/lnstrs. & Controls, Feasterville, 

Pa. 
Automatic Timing & Controls, Inc., King of 

Prussia, Pa. 
Biocom, Inc., Culver City, Cal. 
Bulova Watch Co., Freq. Control 

Prods., Woodside, N.Y. 
Bulova Watch Co., Servo Prods. 

Elctrns. Dlv., Woodside, N.Y. 
C & A Products, Inc., Woodside, N. Y. 
Cermetek, Inc., Mountain View, Cal. 
Cincinnati Elctrns. Corp., CinCinnati, Ohio 
Clarke· Hess, New Yotk, N.Y. 
Collins Radio Co., Dallas, Tex. 
Comdel, Inc., Beverly, Mass. 
Computer Conversions Corp., East 

Northport, N.Y. 
Control SCiences, Inc., Granada Hills, Cal. 
Data·Control Systems. Danbury, Conn. 
Dynair Elctrns. Inc., San Diego. Calif. 
Electrac, Inc., Anaheim, Calif. 
Environmental Communications Inc., 

Santa Ana, Cal. 
Feedback, Inc., Berkeley Hghts., N.J. 
General Magnetics, Bloomfield, N.J. 
General ReSistance, Inc., Mt. Vernon, N.Y. 
Glentek, Inc., Santa Monica, Calif. 
Ind'i. Control Co., Farmingdale, N.Y. 

I
ithaco, Inc., Ithaca, N.Y. 
Jerrold Electronics Corp., Philadelphia, Pa. 
LorchElctrns. Corp., Englewood, N.J. 
Mlcrotran Co. Inc., Valley Stream, N.Y. 
Monitor Systems, Ft. Washington, Pa 
Norsallndustries, Inc., BrentWOOd, N.Y. 
North Atlantic Inds., Plainview, N.Y. 
North Hilis Elctrns., Inc., Glen Cove, 

N.Y. 
Radiation Devices Co., Baltimore, Md. 
Resdel Engrg. Corp., Arcadia, Cal. 
RHG Elctrns. Lab., Deer Park, N.Y. 
Rohde & Schwarz Sis., PassaiC, N.J. 
Signetics. Corp., Sunnyvale, Calif. 
Singer Co., Little Falls, N.J. 
Singer· Tele·Signal, Woodbury, N.Y. 
Statek Corp., Orange, Cal. 
Theta Instr. Corp., Fairfield, N.J. 
Validyne Engrg. Corp., Northridge, Cal. 
Vari-L Co., Inc., Denver, Colo. 
Vega Precision Labs., Vienna, Va. 
Video Research Corp., Gaithersburg, Md. 
Watkins Johnson Co., Palo Alto, Cal. 

Demodulators, Magnetic 

Sloan Technology Corp., Santa Barbara, 
Calif. 

T·M Vacuum Prods., Riverton, N.J. 
Thin Film Services, Gile, Wisc. 
Torr Labs., Los Angeles, Cal. 
Uthe iechnology Int'l., Sunnyvale, Cal. 
Vactronic Lab. Equip., Inc., E. Northport, 

N.Y. 
Varian Assocs., Palo Alto, Cal. 
Varian Assocs., Vacuum Div., Palo Alto, 

Cal. 

Dessicants 
Union Carbide, San Diego, Cal. 
United Mineral & Chem. Corp., New York, 

N.Y. 

Desiccators-See 
Dehumidifiers 

Desoldering Tools & 
Equipment-See Soldering 
Accessories; Soldering 
Equip.; Soldering Guns; etc. 

Detectors, A-F-See 
Detectors, Frequency 

Detectors, Cable & Pipe-See 
Locators, Metal 

Detectors, Coaxial 
Aertech Inds., Sunnyvale, Calif. 
Alford Mfg. Co., Winchester, Mass. 
American Elctrn. Labs., Inc., Lansdale, Pa. 
Bird Elctrn., Cleveland, Ohio 
Blonder·Tongue Labs., Inc., Old Bridge, 

N.J. 
CES Elctrns., Brooklyn, N.Y. 
Engelmann Microwave. Montville, N.J. 
General Microwave Corp., Farmingdale, 

N.Y. 
General Radio Co., Concord, Mass. 
Maury Microwave Corp., Cucamonga, 

Calif. 
Microlab/FXR, Livingston, N.J. 
Microphase Corp., Cos Cob, Conn. 
Microwave Assocs., Inc., Burlington, Mass. 
Narda Microwave Corp., Plainview, N.Y. 
Norsallndustries, Inc., Brentwood, N.Y. 
OMNI Spectra, Farmington, Mich. 
PRO Elctrns., Inc., Westbury, N.Y. 
Premier Microwave, Port Chester, N.Y. 
Radiation Devices Co., Baltimore,. Md. 
Radio Resch. Co., Rockaway, N.J. 
R L C Elctrns., Inc., Mt. Kisco, N.Y. 
Systron·Donner Kruse Elctrns. Sub., 

Sunnyvale, Cal. 
Telonic Inds., Inc., Laguna Beach, Calif. 
Vector Industries, Palo Alto, Cal. 
Wavellne, Inc., W. Caldwell, N.J. 
Weinschel Engrg. Co., Gaithersburg, 

General MagnetiCS, Bloomfield, N.J. Md. 
Vol2-340 Wide Band Engrg. Co., Phoenix, Ariz. 

Transmagnetics Inc., Farmingdale, N. Y. Wiltron Co., Palo Alto, Calif. 
Vol 1.379 

American Aerospace Controls Inc., 
Farmingdale, N.Y. 

Computer Conversions Corp., East 
Northport, N.Y. 

Densitometers, Electronic 
Beckman Instrs., (AISSD), Fullerton, Cal. 
Chemical Etching Equip. & Supply, 

Alexandria, Va. 
Cosar Corp.,. Garland, Texas 
Gaertner Scientific Corp., Chicago, III. 
Gamma Sci., San Diego, Cal. 
Sargent Welch Sci. Co., Skokie, III. 
Spatial Data Systems, Inc., Goleta, Cal. 

Deposition Equipment, 
Vacuum & 
Accessories-Also See 
Evaporation Equipment, 
Electron Beam 

CCA Elctrns. Corp., Gloucester; N.J. 
Ceramaseal, Inc., New Lebanon Center, 

N.Y. 
Edwards High Vacuum, Grand Island, N.Y. 
GTE Sylvania Inc., Danvers, Mass. 
High Iiacuum Equip. Corp., Hingham, 

Mass. 
Inficonlnc., E. Syracuse, N.Y. 
,Materials Resch. Corp., Orangeburg, N.Y. 
Perkin·Elmer Ultek.lnc., Palo Alto, Calif. 
Proto Matic Co., Cincinnati .. Ohio 

Detectors, Corona-See 
Testers, Corona 

Detectors, Crystal 
R L C Elctrns., Inc., Mt. Kisco, ·N.Y. 

Vol :ze620 
Singer Instrumentation, Los Angeles 

Oper., Los Angeles, Cal ......... Vol 1.507 
Singer Instrumentation Palo. Alto Oper., 

Palo Alto, Cal. .......................... Voll.S07 
Aertech Inds., Sunnyvale, Calif. 
Alford Mfg. Co., Winchester, Mass. 
American Elctrn. Labs., Inc., Lansdale, Pa. 
Americon Microwave Inds., Inc., Waltham, 

Mass. 
Electro/Data, Inc., Garland, Tex. 
Frequency Elctrns., New Hyde Pk., N.Y. 
General Radio Co., Concord, Mass. 
Hope Elctrns., Clifton, N.J. 
Jerrold Electronics Corp., Philadelphia, Pa. 
Linden Labs., Inc., State College, Pa. 
Microlab/FXR, Livingston, N.J. 
Microphase Corp., Cos Cob, Conn. 
Narda Microwave Corp., Plainview, N.Y. 
Norsal Industries, Inc., BrentWOOd, N.Y. 
OMNI Spectra, Farmington, Mich. 
Packard Instrument Co., Inc., Downers 

Grove, III. 
PRO Elctrns., Inc., Westbury, N.Y. 
Radiation Devices Co., Baltimore, Md. 
Soltee Corp., No. Hollywood, Cal. 
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PRODUCT INDEX & DIRECTORY 
Systron-DoMer Microwave Dlv., Van 

Nuya, Cal. 
Wavellne, Inc., W. Caldwell, N.J. 
Wlltron Co., Palo Alto, Calif. 

Detectors, Electrostatic-See 
Meters, Volt, Electrostatic 

Detectors, F-M-See 
Detectors, Frequency 

Detectors, Flaw & 
Defect-Also See Locators, 
Open-Short 

GRM Corp., Medford, N.J ......... Vol 1-:119 
American Gas & Chemicals, New York, 

N.Y. 
Automation Inds., Danbury, Conn. 
Barnes Engrg. Co., Stamford, Conn. 
Beckman Instrs., Cedar Grove, N.J. 
Biddle, James G., Plymouth Meeting. 

Pa. 
Black Light Corp. Amer., San Gabriel, Cal. 
Branson Instruments Co .. Stamford, Conn. 
Chemical Etching Equip. & Supply, 

Alexandria, Va. 
Davidson Elctm. Dev. Co .• Erie, Pa. 
Dolan-Jenner Inds., Inc., Melrose, Mass. 
Fiber Photies, Inc .. Santa Cruz, Cal. 
Ind'i. Control Co., Farmingdale, N.Y. 
Magnaflux Corp., Chicago, "I. 
North American Philips Controls Corp., 

Cheahlre, Conn. 
Peschel Instrs., Cape Coral, Fla. 
Photobell Co., Inc., New York, N.Y. 
PrInceton Elctrn. Prods .• New BrunswiCk, 

N.J. 
Scientific Technology. Mountain View. Cal. 
Sensor Corp., Scottsdale. Pa. 
Sotcher Measurement, Cupertino. Cal. 
Sunshine Sci. Inslrs., Inc .• Philadelphia. Pa. 
Ultra-ViOlet Prods., Inc .• San Gabriel, Cal. 

Detectors, Frequency 
SolId State Elctma. Corp., Sepulveda, 

Cal ....... _ ...................................... Vol 1093'7 
Acromag, Inc .• Wixom. Mich. 
Anadex Instrs .• Inc., Van Nuys, Calil. 
Autronlcs Corp., Pas8clena, Cam. 
Blonder-T'Ongue Labs., Inc .. Old Bridge. 

N.J. 
Bramco Controls, Piqua, Ohio 
Cincinnati Elctrns. Corp .. Cincinnati. Ohio 
Data-Control Systems. Danbury, Conn. 
Douglas Randall Dlv., Pawcatuck, Conn. 
Elcom Sys .• Deer Pk .. N.Y. 
Electro-Module, Inc., Pomona, Cal. 
Engelmann Microwave, Montville. N.J. 
Environmental Communications Inc., 

Santa Ana, Cal. 
Frequency Elctrns., New Hyde Pk., N.Y. 
General Microwave Corp .. Farmingdale. 

NY. 
GTE Sylvania Inc .• Elctrn. Sys. Gp .• 

Waltham. Mass. 
Guardian California. Culver City, Cal. 
HI-G, Windsor Locks, Conn. 
ITT Mackay Marine, Elizabeth. N.J" 
Jerrold Electronics Corp .• Philadelphia. Pa. 
Kay Elemelrlcs, Pine Brook, N.J. 
Kratos. Pasadena. Cal 
Lithic Systems. Inc .• Cupertino. Cal. 
Legltek, Inc., Farmingdale, N.Y. 
Lorch E1ctms. Corp. Englewood, N.J. 
Microwave/Sys .• Inc., E. Syracusa. N.Y. 
Nelson Ross Elctrns., Lake Success, N,Y. 
Norsallndustries, Inc., Brentwood. N,Y. 
North Hills Elctms., Inc., Glen Cove, 

N.Y. 
OMNI Spectra, Farmington, Mich. 
PRO Elctrns .• Inc., Westbury, N.Y. 
Proto Matic Co .• Cincinnati .. Ohio 
RHG Elctms. Lab., Deer Parlk, N.Y. 
Signetics. Corp" Sunnyvale, Calif. 
Sy.tron-Donner Kruse Elctm •. Sub., 
• Sunnyvale, Cal. 
T-F Electronics, Inc., Austin, Tex. 
Techsonics, EI Prado, N,M. 
Telonic Inds., Inc., Laguna Beach. Calif. 
Tempo Instrument, Inc., Plainview. N.Y. 
Texscan Corp., Indianapolis, Ind. 
Watkins JOhnson Co" Palo Alto. Cal. 
Wavelek Indiana, Inc. Beech Grove, 

Ind. 
WHtron Co .. Palo Alto, Calif. 

Detectors, Gas Leak 
Gulton Inds., Newport Bch., Cal. 
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Air Prods. & Chems" Inc" Allentown, Pa. 
American Gas & Chemicals, New York, 

N,Y. 
Amperex Electronic Corp., Hicksville, 

N.Y. 
Bacharach Instr. Co., Pittsburgh, Pa, 
Corning Glass Works, Fluidic Products 

Dept., Corning. N.Y, 
Datametrics Inc., WHmlngton, Mass, 
Devco Engrg., W. Caldwell, N,J. 
Dukane Corp" St. Charles, III. 
Erdco Engrg. Corp., Addison. III. 
General Elec .• W. Lynn, Mass. 
General Monitors. Inc., Costa Mesa, Calif. 
Gow-Mac Instr. Co" Madison, N.J, 
Honeywell, Ft. Washington, Pa. 
Ind'i. Tesl Equip., Clifton, NJ 
Inficon Inc., E. Syracuse. N.Y. 
Won PreCision Corp, Newton. Mass, 
Matheson Gas Products, East Rutherford, 
'N.J, 
MKS Instill., Inc., Burlington, Mass, 
Shannon Luminous Mat'ls .• Hollywood. 

Clii. 
Sunshine Sci. Instrs., Inc" Philadelphia. Pa. 
T echni-Tool. Inc .. Philadelphia, Pa, 
Techsonies. EI Prado, N.M. 
Trio-Tech, Inc. of Calif., Burbank, Calif. 
Union Carbide. Linde Div., New York. N, Y. 
Vacumetrics Inc., Waltham, Mass. 
Varian Assocs" Palo Alto, Cal. 
Varian Assocs., Vacuum Div" Palo Alto, 

Cal. ' 

Detectors, Impedance-See 
Meters, Impedance 

Detectors, Infrared 
Advanced Kinetics, Costa' Mesa. Calif. 
Amperex Elctronlc Corp., Slatersville, 

R.I. 
Automation Devices, Inc .• Fairview, Pa. 
Barnes Engrg. Co .• Stamford, Conn. 
Bendix Corp" Sturbridge, Mass. 
Cetron Elctrn. Corp., Geneva, III. 
Cincinnati Elctrns. Corp., Cincinnati, Ohio 
Dolan-Jenner Inds, , Inc., Melrose, Mass. 
EG & G, Inc .• Salem. Mass. 
Electro-Nuclear Labs" Inc" Menlo Park, 

Calif. 
Gamma Sci., San Diago, Cal. 
General Electrodynamics Corp .. Garland, 

Tex. 
General Microwave Corp., Farmingdale, 

N.Y. 
Hamamatsu Corp. (E), Middlesex, N. J. 
Hamamatsu TV Co .• Ltd" Hamamatsu 

City, Shizuoka Pref., Japan 
Harshaw Chem. Co., Cleveland, Ohio 
HEI, Inc" Chaska, Minn. 
Honeywell, Minneapolis, Minn. 
Honeywell, Mpls., Minn. 
Hy-Cal Engrg .• Santa Fe Springs, Cal. 
Judson Resch. & Mfg. Co., 

Conshohocken, Pa, 
Laser Sys. Corp .• Ann Arbor, Mich. 
Mikron Instr. Co., Ridgewood, N.J. 
Molectron Corp., Sunnyvale, Cal. 
Monsanto-Elctm. Spec. Prods., 

Cupertino, Cal. 
Ohio Semltronics, Columbus, Ohio 
Omega Engrg., Inc., Stamford, Conn. 
Optical Communications, Inc .• Orlando, 

Aa, 
Photobell Co .• Inc .• New York, N.Y. 
Plessey Semiconductors, Farmingdale, 

N.Y. 
Radiation Devices Co., Baltimore, Md. 
Rank PreciSion Inds., Des Plaines, III. 
Raytek. Inc .• Mountain View, Cal. 
Raytheon Co., Waltham. Mass. 
RCA Elctrns. Comps .• Harrison. N,J. 
Santa Barbara Resch. Ctr.. Goleta. Calif. 
Scientific Technology, Mountain View, Cal. 
Sensor Corp .• Scottsdale. Pa. 
Sensor Technology, Chatsworth, Cal. 
Skan-A-Matic Corp., Elbridge, N, Y. 
Special Microwave Devices Oper., 

Waltham, Mass. 
Spectronlcs, Inc., Richardson, Tex. 
Thermometries. Inc., Edison, N,J. 
United Detector Technology Inc., Santa 

Monica, Cal. 
Victory Engrg, Corp .• Springfield, N.J. 

Detectors, Standing Wave 

Detectors, Light Intensity
See Meters, Light, 
Nonphotographic 

Detectors, Magnetic 
Advanced Kinetics. Costa Mesa, Calif. 
American Aerospace Controls Inc., 

Farmingdale, N.Y. 
CALEX (California Elctrn. Mfg. Co.l, 

Alamo, Calif. 
Controlcraft Corp,. West Chicago, III. 
Electro-Mechanics Co" Austin. Tex, 
GTE Sylvania Inc., Elctrn. Sys, Gp .• 

Waltham. Mass. 
Ind'i. Control Co., Farmingdale, N.Y. 
Inl'l. Electro-Magnetics, Palatine, III. 
Mag-Con, Inc., New Brighton, Mlnn, 
Magnaflux Corp., Chicago, III. 
Ohio Semitronlcs: Columbus, Ohio 
PECO Corp., Milpitas, Cal. 
Rank PreciSion Inds" Des Plaines, III. 
RFL Inds., Inslr. Dlv., Boonton, N.J. 
Schonstedt Instr. Co" Reston, Va. 
Sensor Corp" Scottsdale, Pa. 
Sprague Elec. Co., No. Adams, Mass. 
Stearns Magnetics Inc .. Cudahy. Wisc. 
O. S, Walker Co,. Worcester, Mass. 

Detectors, Metal-See 
Locators, Metal 

Detectors, Microwave 
Electro/Data, Inc., Garland, Tex. 
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Texscan Corp., Indianapolis, Ind. 

Aertech Inds .• Sunnyvale, Calif, 
Aircom, Inc" Union, N.H. 
Airtron. Morris Plains, N.J. 
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Alford Mfg. Co., Winchester. Mass. 
Alpha Instr. Inc., Woburn, Mass. 
American Elctrn, Labs .• Inc., Lansdale, Pa. 
Amperex Electronic Corp., Hicksville, 

N.Y. 
CES Elctrns., Brooklyn. N.Y, 
Clr-Q-Tel, KenSington, Md. 
Collins Radio Co" Dallas, T ex, 
Engelmann Microwave, Montville. N.J, 
General Elec. Co., Elctrn. Comps.Sls. 

Dept., Schenectady, N.Y. 
General Microwave Corp., Farmingdale, 

N.Y, 
General Radio Co .• Concord, Mass. 
GTE Sylvania Inc., Elctrn. Sys, Gp,. 

Waltham, Mass. 
Maury Microwave Corp .• Cucamonga, 

Calif. 
Melpar, Falls Church, Va. 
Microlab/FXR, liVingston. N.J. 
Microphase Corp .. Cos Cob, Conn. 
Microwave Assocs .. Inc .• Burlington, Mass, 
Microwave Filter Co" Inc .. East Syracuse, 

N.Y. 
Narda Microwave Corp., Plainview, N.Y, 
Norsallndustries, Inc" Brentwood, NY. 
OMNi Spactra, Farmington, Mich. 
Parametric Inds" Inc., Winchester, Mass. 
PRO Elctrns., Inc .• Westbury. N,Y. 
Premier Microwave. Port Chester, N.Y, 
Radiation Devices Co., Baltimore, Md. 
RCA Elctrns. Comps .• Harrison. N.J. 
Singer Instrumentation, Los Angeles 

Oper ~ Los Angeles, Cal. 
Singer Instrumentation Palo Alto Oper., 

Palo Alto, Cal. 
Special Microwave Devices Oper., 

Waltham, Mass. 
Sy.tron-Donner Kruse Elctrns. Sub., 

Sunnyvale, Cal. 
Syatron-Donner Microwllve Dlv., Van 

Nuys, Cal. 
Technical Research & Mfg, Co., 

Manchester, N.H. 
Texas Instruments, Dallas, Tex. 
TRG Prods., E. Boston. Mass. 
Vector Industries. Palo Alto, Cal. 
Wayellne, Inc., W. Caldwel~ N.J. 
Welnschel Engrg. Co., Gaithersburg, 

Md. 
Wiltron Co .• Palo Alto, Calff. 

Detectors, Null-See 
Indicators, Null 

Detectors, Phase-Sensitive 
Solid State Elctrns. Corp., SepulVeda, 

Cal ...................................... _ ... _ Vollea37 
Varl-L Co., Inc., Denver, Colo. 

Vol ze&23-626,828 
Associated Resch., Chicago, In. 
Autronlcs Corp. Pasadena, Cant. 
C & A Products, Inc., Woodside, N. Y. 
Climatronies Corp., Hauppauge. N.Y. 
Control Technology Co., L.I.C., N.Y. 
Datron Systems, Chatsworth, Cal. 
DIYersilled Elctms., EvansvlHe, Ind 
Dranetz Engrg. Laba., So. Plainfield, 

N.J. 
Dynamic Controls Corp., S, Windsor. 

Conn. 
Dytronics Co., Columbus, OhIo 
Elcom Sys" Deer Pk., N.Y. 
Electrac. Inc" Anaheim. Cam. 
Electro-Module, Inc., Pomon., CaL 
Engelmann Microwave, Montville, N.J. 
General Magnetics, Bloomfield, N.J. 
Guardian California. Culver City. Cal. 
HI-G, Windsor Locks, Conn. 
Hybrid Sye. Corp., Burlington, Maas. 
Ind'~ Control Co., Farmingdale, N.Y. 
Ind'i. Test Equip., Clifton, NJ 
Ithaco, Inc., Ithaca, N.Y. 
Ke~hley Instrs., Inc., Cleveland, Ohio 
Logltek,lnc., Farmingdale, N.Y. 
Lorch Elctms. Corp., EngJawoocl, N.J. 
Mlnl-Clrcults Lab., Brooklyn, N.Y. 
Natel Engrg. Co., Canoga Pk., cal. 
Norsallndustries, Inc" Brentwood, N.Y, 
North Atlantic Inds., Plainview, N.Y. 
North Hills Elctrns., Inc., Glen Cove, 

N.Y. 
Nuclear Meas. Corp .. Indianapolis, Ind. 
Opad Elec. Co., Inc., New York, N.Y. 
Princeton Applied Resch. Corp., Princeton, 

N.J, 
Radio Resch. Co., Rockaway, N.J, 
Relcom (Oiv. Watkins-Johnson). Palo Alto, 

Calif. 
Signeties, Corp .• Sunnyvale. CalH. 
Theta Instr. Corp., Fairfield, N.J. 
Triac Elctm. Sys., Foreat HUIs, N. Y. 
Trio Labs, Inc., Plainview, N,Y. 
Universal Ad-Yu Elctrns., Inc .. Milwaukee. 

Wi. 
Varian Assoes .• Palo Alto, Cal. 
Watkins Johnson Co .• Palo Alto, Cal. 
Weston Instruments, Inc .• Newark, N.J. 
Wiltron Co., Palo Alto, Calif. 

Detectors, Photovoltalc -See 
Cells, Photovoltaic 

Detectors,R-F-See Detectors, 
Frequency 

Detectors, RadIation 
Amperex Elctronic Corp., SiatarsvH!e, 

R.I ........ _ ..................................... Vol2e1183 

Detectors, Standing Wave 
Bird Elctrn., Cleveland, 0hI0_. Volle396 
Aircom, Inc., Union, N.H. 
Alford Mfg. Co., Winchester, Mass. 
Anzac Elctms., Waltham. Mass. 
Blonder-Tongue Labs .. Inc., Old Bridge, 

N.J. 
CCA Elctrns. Corp .• Gloucester, N.J. 
General Microwave Corp., Farmingdale, 

N,Y_ 
General RadiO Co., Concord, Mass. 
Johnson E. F. Co., Wasec!a, Minn. 
Maury Microwave Corp., Cucamonga, 

Calif. 
Microlab/FXR, Livingston, N.J. 
PRO Elctrns .• Inc.,Westbury. N.Y. 
Radiation Devices Co., Baltimore, Md. 
Rank PreciSion Inds., Des Plaines, III. 
Rohde & Schwarz SiS., Passaic, N.J. 
Systron-Donner Microwave Dlv., Van 

Nuys, Cal. 
Telonic Inds .• Inc., Laguna Beach, Calif. 
Texscan Corp., Indianapolis, Ind. 
TRG Prods., E. Boston. Mass. 
Welnschel Engrg. Co., Gaithersburg, 

Md. 
Wiltron Co., Palo Alto,.Calif. 
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Detectors, Ultraviolet 
Detectors, Ultraviolet 
Claire. Elctrns., Ml Vernon, N.Y. 

Vol~73 
Amperex Elctronic Corp., Slatersville, 

R.I. 
Bendix Corp .• Sturbridge, Mass. 
Black Light Corp. Amer., San Gabriel, Cal. 
Dolan-jenner Inds., Inc., Melrose, Mass. 
Edison, Instr. Div., W. ·Orange, N.J. 
Gamma.Sci., San Diego, Cal. 
Hamamatsu Corp. (E), Middlesex, N. J. 
Honeywell, FI. Washington, Pa. 
Sensor Technology, Chatsworth, Cal. 
Shannon Luminous Mat'ls., Hollywood, 

Cal. 
Soltec Corp., No. Hollywood, Cal. 
Ultra-Violet Prods., Inc., San Gabriel, Cal. 
United Detector Technology Inc., Santa 

Monica, Cal. 
Westinghouse Elec. Corp., Defense & 

Public Sys, Pittsburgh, pa. 

Detectors, Vacuum 
Amperex Elctronic Corp., Slatersville, 

R.I. 
Bendix Corp.,' Sturbridge, Mass. 
Datametrics Inc., Wilmington, Mass. 
Edwards High Vacuum, Grand Island, N.Y. 
Materials Resch. Corp., Orangeburg, N.Y. 
Perkin-Elmer Ulteklnc., Palo Alto, Calif. 
United Elec. Controls Co., Watertown, 

Mass. 
Varian Assocs., Palo Alto, Cal. 
Varian Assocs., Vacuum Div., Palo Alto, 

Cal. 

Detectors,Vibration-See 
Transducers, Vibration 

Detectors, Video 
Aertech Inds., Sunnyvale, Calif. 
American Elctrn. Labs., Inc., Lansdale, Pa. 
Electro/Data, Inc., Garland, Tex. 
Hamamatsu Corp. (E), Middlesex, N, J. 
Microphase Corp., Cos Cob, Conn. 
Waveline, Inc., W. Caldwell, N.J. 
Wide Band Engrg. Co., Phoenix, Ariz. 

Detectors, VOltage 
ADC Prods., Minneapolis, Minn. 
Airpax Elctrns., Inc., Cambridge, Md. 
Applied Control Co., Fairfield, N.J. 
Autronics.Corp., Pasadena, Calif. 
Bulov. Watch Co., Servo Prods. 

Elctrns. Dlv., Woodside, N.Y. 
C & A Products, Inc., WoodSide, N. Y. 
CALEX (California Elctrn. Mfg. Co.), 

Alamo, Calif. 
Diversified Elctrns., Evansville, Ind 
Dranetz Engrg. Labs., So. Plainfil!ld, 

N.J. 
Electrical Instr. Svc., Inc., MI. Vernon, N.Y. 
Electro-Module, Inc., Pomona,·Cal. 
Electro Sci. Inds., Portland, Ore. 
General Magnetics, Bloomfield, N.J. 
Guardian California, Culver City, Cal. 
Hallmark Standards, Inc., MI. Vernon, N.Y. 
Hi-G, Windsor Locks, Conn. 
Ideal Industries, Inc., Sycamore, III. 
ILC Data Device Corp., Hicksville, N.Y. 
Ind'i. Test Equip., Clifton, NJ 
Keithley Instrs., Inc., Cleveland, Ohio 
Kratos, Pasadena, Cal 
Logitl!k, Inc_, Farmingdale, N. y, 
Mag-Con,-Inc., New Brighton, Minn. 
Micro Instr. Co., Hawthorne, Cal. 
North Hills Elctrns., Inc" Glen Cove, 

N.Y, 
Parametric Inds., Inc., Winct)l1ster, Mass. 
PECO Corp., Milpitas, Cal. 
Peschel Instrs., Cape Coral, Fla. 
Pioneerllnstrumentation, Cleveland, 

Ohio 
Ross Engrg. Corp., Campbell, Cal. 
Solid State Elctrns. Corp., Sepulveda, 

Cal. 
Tempo Instrument, Inc., Plainview, N.Y. 
Texscan Corp., Indianapolis, Ind. 
Triac Elctrn. Sys" Forest Hills, N, y, 
Warren G-V Communications, Livingston, 

N.J. 
Zeltex, Inc., Concord, Calif. 

Detectors, Waveguide Arc 
Varian Assocs., Palo Alto, Cal. 

Dial Locks-See Locks, Dial & 
Shaft 

Dials, Instrument, Metal, 
PlastiC, etc. 

Beckman Instrs., Helipot Div., Fullerton, 
Cal ............................................. Vol3e1212 

Datak Corp., PassaiC, N.J ......... Vol N79 
Smith, Herman H., Inc., Bklyn., N.Y. 

Vol 30824 
Theta Instr. Corp., Fairfield, N,J. 

Volle377 
Abacus Elctrns. Corp., Dobbs Ferry, N.Y. 
A!co Elctrn. Prods., North Andover, 

Mass. 
Amphenol Controls Oper. of Connector 

Div., Broadview, III. 
Amphenol Sales Div., Bunker Ramo 

Corp., Broadview, III. 
Apahouser Corp. of N.E., Boston, Mass. 
Birnbach Co., Inc., Freeport, N.Y. 
Bowmar Instr, Corp., Ft. Wayne, Ind. 
Central Plastics Dists., Chicago, III. 
Davies, Harry Molding Co., Chicago, III. 
Dura Plastics N.Y., Inc., Westport, Conn. 
Electronic Hardware Corp., Jamaica, 

N.Y. 
Hermes Plastics, Inc., New York, N.Y. 
Jackson Bros., (London) Ltd., New 

York, N.Y. 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y. 
Matheson Gas Products, East Rutherford, 

N.J. 
Mechanical Engraving Co., Inc., Bronx, 

N.Y. 
Millen, James Mfg., Malden, Mass. 
NOBEX Div., Burlingame, Cal. 
Norelcom Inds., Inc., Farmingdale, N.Y. 
Panelgraphic Corp., Caldwell, N.J. 
Perfect Gear & Instr. Corp., Northridge, 

Calif. 
Photo Chemical Prods. Cal., Santa 

Monica, Cal. . 
PIC Design Division, Ridgefield" Conn. 
Plastiglide Mfg. Corp., Santa Monica, Cal. 
Precision Timer Co., Westbrook, Conn. 
Radial Controls Div. Nicely Corp., 

Indianapolis, Ind. 
Raytheon Co., Quincy, Mass. 
Simpson Elec. Co., Chicago, III. 
Sterling Instr., New Hyde Pk., NY 
Stock Drive Prods., New Hyde Pk., N.Y. 
Tech-Etch, Inc., Hingham, Mass. 
3M Co., SI. Paul, Minn. 
Vemaline Prods. Co., Wyckoff, N.J. 
Waldom Elctrns., Inc., Chicago, III. 
Weston Instrurnents, Inc., Newark, N.J. 

Dials, Telephone-Type 
Bramco Controls, Piqua, Ohio 
GTE Automatic Elec., Northlake, III. 
ITI Telecommunications, Corinth, Miss. 
Ledex, Inc., Dayton, Ohio 
Shigoto Inds., LId., New York, N,Y, 

Dials, Turns-Counting 
Amphenol Controls Oper. of Connector 

Div., Broadview, III ........... Vol 20462,463 
Amphenol Sales Div., Bunker Ramo 

Corp., Broadview; III ....... Vol 20462,463 
Beckman Instrs" Helipot Div., Fullerton, 

Cal, ............................................ VoI3.,212 
Bourns, Inc., Trlmpot Prods. Div., 

Riverside, Cal ......................... Vol 3e1200 
Clarostat Mfg. Co" Inc., Dover, N.H. 

Vol3e1219 
Duncan Elctrns., Costa Mesa, Cal. 

Vol3e1224 
Harrel, Inc., E. Norwalk, Conn, 

Vol 201163 
Millen, James Mfg., Malden, Mass. 

Vol 20520 
Spectrol Elctrns., City Of Industry, Cal. 

Vol3e1228,1229 
TRW/IRC Potentiometers, st. 

Petersburg, Fla ....................... Vol 3.,233 
Beckman Instrs" Helipot Div., Fullerton, 

Cal. 
Bowmar Instr. Corp.,. Ft. Wayne, Ind. 
Johnson E. F. Co., Waseca, Minn. 
Mechanical Engraving Co., Inc., Bronx, 

N.Y. 
Waters Mfg .• Inc., Wayland, Mass. 

Dielectric Coolants-See 
Coolants, Circuit & 
Component 

PRODUCT INDEX & DIRECTORY 

Dielectric Heating Equipment 
Cober Elctrns., Inc" Stamford, Conn. 

Vol '.545 
Advanced Energy Conversion, Belmont, 

Cal. 
Cycle-Dyne, Inc., Jamaica, N.Y. 
Taylor-Winfield Corp., Warren, Ohio 
3M Co.,. SI. Paul, Minn. 

Dielectrics-See Films; 
Insulation Materials 

Differentials, Mechanical-See 
Gears & Gear Mechanisms 

Digital Comparators-See 
Comparators, Digital 

Digital Tape Recorders-See 
Data Recorders, Computer 

Digital Voltmeters-See 
Meters, Volt, Digital 

Digitizers, Pencil Follower 
(Inc. Coordinate & Graphic) 

California Computer Prods., Anaheim, Cal 
Data Specialties Inc., Highland Park, III. 
Data Technology Inc., Watertown, Mass. 
MFE Corporation, Salem, N.H. 
Norden Div., Norwalk, Conn •• 
Spatial Data Systems, Inc., Goleta, Cal. 
Superior Elee., Bristol, Conn. 
Universal Drafting Mach., Bedford Hgts., 

Ohio 

Diode Arrays 
Beckman Instrs., Helipot Div., Fullerton, 

Cal ............................................... Vol 20589 
Centra lab Semiconductor, EI Monte, 

Cal ............................................... Vol~70 
International Rectifier, EI Segundo, Cal. 

Vol 20906 
Mini-8ystems, Inc, North Attleboro, 

Mass ......................................... Vol 3.,,47 
Monsanto-Elctrn. Spec. Prods., 

Cupertino, Cal. .......................... Vol 20522 
Nat'l. Semiconductors, Plattsburgh, N.Y. 

Vol~74 

Optron, Inc., Carrollton, Tex. 
Vol ~78,921,922 

Semtech Corp" Newbury Pk., Cal. 
Vol 20933-935 

Solid State Devices, Inc., La Mirada, 
.Cal, .............................................. Vol 20941 

Wagner Elec. Corp., Livingston, N.J. 
Vol 20952-954 

American Elctrn. Labs., Inc., Lansdale, Pa. 
Amperex Electronic Corp., Hicksville, 

N.Y. 
Carter Semiconductor, Syossett, N.Y. 
Computer Diode, Fair Lawn, N.J. 
Eastern Delta Corp., Fair Lawn, N.J. 
Fairchild Semiconductor Comps. Grp., 

Mountain View, Cal. 
Hamamatsu Corp. (E), Middlesex,~. J. 
HEI, Inc., Chaska, Minn. 
ITI Semiconductors, W. Palm Beach, Fla. 
Micro Components Corp., Cranston, R.I. 
Microsemiconductor Corp., Culver City, 

Cal. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
Parametric Inds., Inc., Winchester, Mass. 
RCA Solid State Div., Somerville, N. J. 
Teledyne Semiconductor, Mountain View, 

Cal. 
Texas Instruments, Dallas, Tex. 
Transitron Elctrn. Corp., Wakefield, Mass. 
United Detector Technology Inc., Santa 

Monica, Cal. 

Diode Testers-See Testers, 
Diode 

Diodes, Avalanche 
M & H Electr:onics, Long Branch, N.J. 

Vol 20908-915 
TRW Semiconductors, Lawndale, Cal. 

Vol 20950 
Wagner Elec. Corp., Livingston, N.J. 

Vol 20955,956 
Alpha Instr. Inc., Woburn, Mass. 
Amperell Electronic Corp., Hicksville, 

N.Y. 
Calvert Elctrns., Inc., New York, N.Y. 
Carter Semiconductor, Syossett, N.Y. 
'Computer Diode, Fair Lawn, N.J. 

Edal Inds., Inc., E. Haven, Conn. 
AFI Industries Inc., Long Branch, N. J. 
FMC Corp., Homer City, Pa. 
General Semiconductor Inds., Tempe, Ariz. 
GHZ Devices, Inc., So. Chelmsford, Mass. 
KMC Semiconductor Corp., Long Valley, 

N.J. 
KSC Semiconductor Corp., Chelmsford, 

Mass. 
Microsemiconductor Corp., Culver ,City, 

Cal. 
Microwave Assocs., Inc., Burlington, Mass. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
Parametric Inds., Inc.; Winchester, Mass. 
Power Components, Inc., Woodland Hills, 

Cal. 
RCA Solid State Div., Somerville, N. J. 
Sarkes Tarzian, Inc., Bloomington, Ind. 
Semicon Inc., Burlington, Mass. 
Semtech Corp., Newbury Pk., cal. 
Sensitron Semiconductor, Deer Pk., 

N.Y. 
Solid State Devices, Inc., La Mirada, 

Cal. 
Special Microwave Devices Oper., 

Waltham, Mass. 
Teledyne Semiconductor, Mountain View, 

qal. 
Texas Instruments, Dallas, Tex. 
ThOr Elctrns. Corp., Elizabeth, N.J. 
Transitron Elctrn. Corp., Wakefield, Mass. 
Varian Assocs., Palo Alto, Cal. 
Varian, Beverly, Mass. 
Varo Semiconductor, Inc., Garland, Tell. 

Diodes, Backward 
Aertech Inds., Sunnyvale,' Calif. 
Calvert Elctrns., Inc., New York, N.Y. 
Carter Semiconductor, Syossett, N.Y. 
Centralab Semiconductor, EI Monte, 

Cal. 
Computer Diode, Fair Lawn, N.J. 
KMC.Semiconductor Corp., Long Valley, 

N.J. 
Microphase Corp., Cos Cob, Conn. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
Parametric Inds., Inc., Winchester, Mass: 
Sarkes Tarzian, Inc., Bloomington, Ind. 
Solid State Devices, Inc., La Mirada, 

Cal. 
Special Microwave Devices Oper., 

Waltham, Mass. 
Thor Elctrns. Corp., Elizabeth, N.J, 

Diodes, Electroluminescent 
(Radiating) 

Electro-Nuclear Labs., Inc., Menlo Park, 
Calif. 

General Electric Co., Miniature Lamp 
Dept. Prods., Cleveland, Ohio 

Motorola Semiconductor Prods., Phoenix, 
Ariz. 

OPCOA, Inc., Edison, N.J. 
Sensor Technology, Chatsworth, Cal. 
Shigoto Inds., Ltd., New York, N.Y. 
Texas Instruments, Dallas, Tex. 
Thor Elctrns. Corp., Elizabeth, N.J. 

Diodes. Gallium Arsenide 
Aertech Inds., Sunnyvale, Calif. 
Alpha Instr. Inc., Woburn, Mass. 
Dialight Corp., Brooklyn, N.Y. 
Electro-Nuclear Labs., Inc., Menlo Park, 

Calif. 
Fairchild Semiconductor Comps. Grp., 

Mountain View, Cal. 
General Electric Co., Miniature Lamp 

Dept. Prods., Cleveland, Ohio 
GHZ Devices, Inc., So. Chelmsford, Mass. 
Ind'i Elctrn. Engrs., Van Nuys, Cal. 
Microwave Assocs., Inc., Burlington, Mass. 
Monsanto-Elctrn. Spec. Prods., 

Cupertino. Cal. 
.Plessey Semiconductors, Farmingdale, 

N.Y. 
RCA Elctrns. Comfls., Harrison, N.J. 
Shigoto Inds., Ltd., New York, N.Y. 
Spectronlcs, Inc., Richardson, Tell. 
Sperry Eletrn. Tube, Gainesville, Aa. 
Texas Instruments, Dallas, Tex. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Varian Assocs., Palo Alto, Cal. 
Varian, Solid State Weat Division, Palo 

AHo, Cal. 

68 Mfrs. in Bold face with page numbers describe this product in the White pages. 



PRODUCT INDEX & DIRECTORY 

Diodes, Germanium 
RCA Solid State Dlv •• Somerville, N. J. 

Vol4043S' 
RCA SoNd Stete Dlv •• MOS IC Mktg •• 

Somerville. N. J ....................... Vol4043S' 
RCA Solid Slate Dlv .• Unearlntegrated 

Circuits, Somerville. N. J ••••• Vol 40436' 
RCA Solid Slete Dlv •• Packaged Circuit 

Functions, Somerville. N. J. Vol 40436' 
RCA SolId Stete Dlv .• Thyristors & 

Rectillers, Somerville. N. J. Vol 40436' 
RCA Solid Stste Dlv .• Transistor •• 

Somerville. N. J ....................... Vol 40436' 
Aertech Inds .• Sunnyvale, Calif. 
Amperex Elctm., Slatersville, R.I. 
Calvert Elclms., Inc., New York, N.Y. 
Cordover, Carl & Co., Mineola, N.Y. 
CSR Industries Inc., E. Farmingdale, N.Y. 
Dutrex Inds., Inc., New York, N.Y. 
Electro-Nuclear Labs., Inc., Menlo Park, 

Calif. 
International Diode Corp., Jersey City, N.J. 
Int'i. Elctrns., Melville, N.Y. 
In Semiconductors, W. Palm Beach, Fla. 
Kemtron Electron Prods., Inc., 

Newburyport, Mass. 
KMC Semiconductor Corp., Long Valley, 

N.J. 
Microphase Corp., Cos Cob, Conn. 
Nucleonic Prods .. Canoga Pk, Cal. 
Parametric Inds., Inc., Winchester, Mass. 
RCA Elctms. Comps., Harrison, N.J. 
Shlgoto IndB •• Ltd •• New York, N,Y. 
Solid State Devices. Inc.. La Mirada, 

Cal 
ThOr Elctms. Corp., Elizabeth, N.J. 

"Transltron Elctrn. Corp., Wakefield, Mass. 

Diodes, Gunn 
Amperex Elctronlc Corp., Slatersville, 

R.I. .. _ ......................................... Vol :ze1183 
Plessey Semiconductors. Farmlngdate, 

N.Y ..................................... _ ....... Vol 20604 
Alpha Instr. Inc .• Woburn, Mass. 
Amperex Electronic Corp •• HlcksvOle. 

N.Y. 
'Calvert Elctrns., Inc .• New York, N.Y. 
Fairchild Semiconductor Comps. Grp .• 

Mountain View. Cal. 
GHZ Devices. Inc .• So. Chelmsford. Mass. 
Litton Inds., San Carlos, Calif. 
Microwave Assocs., Inc., Burlington, Mass. 
RCA Elctrns. Comps .• Harrison. N.J. 
Thor Elctms. Corp .• Elizabeth, N.J. 
Varian ASS0C9., Palo Alto. Cal. 
Varian, Solid Stete Weal Division, Palo 

Alto. Cal. 

Diodes, High-Voltage (1,000 
Volts & Over) 

G_rallnstr. Corp •• Semiconductor 
Comps. Div •• Hlckevlne, N.Y. 

Vol 2e902,903 
Intemational Rectifier. EI Segundo. cal. 

VoI:ze908 
RCA Solid State Dlv., Somerville. N. J." 

Vol 40436' 
RCA Solid State DIv •• MOS IC Mktg.. 

Somervlne. N. J ....................... Vol 40436" 
RCA Solid State DIY •• Linear Integrated 

Circuits, Somerville, N. J ..... Vol 40436' 
RCA SolId State Dlv •• Packaged Circuit 

Functions. Somerville, N. J. Vol 40436' 
RCA Solid StBt!t Dlv •• Thyristors & 

Rectifiers. SomervDIe. N. J. Vol 4!436' 
RCA SoHd State DIv •• Tranalators, 

Somerville. N. J ....................... Vol 4e438' 
Rectiller Comps. Corp., Union. N.J. 

Vol :ze925; Vol .s27' 
Semtech Corp. Newbury Pk.. Ca/. 

Vol 2'1926-837 
Sen8itron Semiconductor. Deer Pk., 

N.Y ..................... _ ............... Vol 2"938,939 
Amperex Electronic Corp., HlckevlDe, 

N.Y. 
Caivert Elctrns .• Inc., New York, N.Y. 
Carter Semiconductor, Syosset!. N.Y. 
Computer Diode, Fair Lawn. N.J. 
Dickson Elctms. Corp., Scottsdale. Ariz 
Edal Inds., Inc .• E. Haven, Conn. 
Eimac, San Carlos, Calif. 
Elctm. Enterprises. Newark, N.J. 
Fairchild Semiconductor Comps. Grp .• 

Mountain View, Cal. 
AFI Industries Inc .• Long Branch. N. J. 
FMC Corp., Homer City, Pa. 
M & H Electronics. Long Branch. N.J. 

Microsemiconductor Corp., Culver CIIy, 
Cal. 

Motorola Semiconductor Prods., Phoenix, 
.Arlz. 

Parametric Inds., Inc., Winchester, Mass. 
RCA Elctrns. Comps., HarriSon, N.J. 
Sarkes Tarzlan, Inc., Bloomington, Ind. 
Semicon Inc., Burlington, Mass. 
SoUd State Devices. Inc~ La Mirada, 

Cal. 
Texas Instruments, Dallas, Tex. 
ThOr Elctms. Corp., Elizabeth, N.J. 
Transitron Elctm. Corp., Wakefield, Mass. 
TrIaC Elctm. Sya., Foreat Hills. N. Y. 
Unltrode Corp., WaterJown. Mass. 
Varo Semiconductor. Inc •• Garland, Tex. 
Vlctoreen lnatr ~ Cleveland. Ohio 
Weatlnghouse Elec., Youngwood, Pa. 

Diodes, Hot Carrier 
Aertech Inds., Sunnyvale, Calif. 
Calvert Elctms., Inc .• New York, N.Y. 
Fairchild Semiconductor Comps. Grp., 

Mountain View, Cal. 
Intemational Diode Corp., Jersey CIIy, N.J. 
International Rectifier. EI lkIgundo. caL 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
Nucleonic Prods., Canoga Pk, Cal. 
Parametric Inds., Inc., WlIlChester, Mass. 
Thor Elctms. Corp., Elizabeth, N.J. 

Diodes, Light-Emitting (LED) 
Centralab Semiconductor, EI Monte, 

Cal ....................................... Vol 20670.871 
Dlallght Corp •• Brooklyn, N.Y ••• Vol NII3 
Genlsco Technology Corp., Eldema 

Dlv •• Compton. Cal .............. _ .. Vol N95 
Lamps, Inc •• Torrance. Cal ....... Vol :zeS17 
Monsanto-Elctm. Spec. Prods., 

Cupertino. Cal ........................... Vol N22 
.Optron. Inc., Carrollton, Tex. 

Vol 20678.921,922 
Plessey Semlconductora, Farmingdale. 

N.Y .............. _ ............................... Vol 20604 
SCS Corporatlon-Mlcroayalems, Ft. 

Lauderdale. Fla ......................... Vol :ze605 
Shlgoto Inds., Ltd., New York, N.Y. 

Vol2067S 
Sloan Co •• Sun VaHey. Cal ....... Vol N30 
Spectronlcs, Inc.. Richardson, Tex. 

Vol :ze677 
Antex Inds., Inc., Palo Alto. Cal. 
Bowmer lnatr. Corp •• FI. Wayne. Ind. 
Calvert Elctms., Inc., New York. N.Y. 
Chicago Miniature Lamp Works, 

Chlcago.lII. 
Data DIsplay Producta, Los "ngel88, 

Cal. 
Drake Mfg., Harwood Hgta •• III. 
Electro·Nuclear Labs., Inc .. Menlo Park, 

Calif. 
Fairchild Semiconductor Comps. Grp., 

Mountain View, Cal. 
General Electric Co •• Miniature Lamp 

Dept. Prods., Cleveland. Ohio 
General Illumination. Inc •• SI. Paul. 

Mlnn. 
HEI, Inc .• Chaska, Minn. 
Ind'l Elctm. Engrs., Van Nuya. Cal. 
Leec;raft Mfg. ~ Inc.. Long Island 

City. N.Y. 
Ucon Dlv •• ChIcago. III. 
Motorola Semiconductor Prods., Phoenix. 

Ariz. 
National Semiconductor. Santa Clara. Cal. 
Nippon Electrlc/NEC America. N.Y •• 

N.Y. 
OPCOA, Inc .• Edison, N.J. 
Oshino ElecIrIc Lamp Works, Ltd, 

Shlnagawa-ku. Tokyo, Japan 
RCA Elctrns. Comps .• Harrison. N.J. 
Skan-A-Matic Corp .• Elbridge. N. Y. 
TEC. Inc. Tucson, Ariz. 
Texas Instruments, Dallas, Tex. 
Thor Elctrns. Corp .• EHzabeth. N.J. 

Diodes, Umitlng 
Aertech Inds., Sunnyvale. Calif. 
Alpha Instr. Inc .• Woburn, Mass. 
American Elctm. Labs .• Inc .• Lansdale. Pa. 
Calvert Elctms., Inc., New York, N.Y. 
Eastem Della Corp .• Fair Lawn. N.J. 
Edal Inds .• Inc .• E. Haven, Conn. 
GHZ DevIces, Inc.. So. Chelmsford, Mass. 
Int'i. Elctrns .. Melville. N.Y. 
Microphase Corp .• Cos Cob, Conn. 
Microwave Assocs .• Inc., Burlington. Mass. 

Motorola Semiconductor Prods., Phoenix, 
Ariz. 

Parametric Inds., Inc., Winchester. Mass. 
Power Components, Inc., Woodland Hills, 

Cal. 
Schauer Mfg. Corp., Cincinnati, Ohio 
Siliconix, Inc., Santa Clara, Cal. 
Thor Elctrns. Corp .. Elizabeth, N.J. 
Trans~ron Elctrn. Corp .• Wakefield. Mass. 

Diodes, Matched Pairs 
Centralab Semiconductor. EI Monte. 

Cal ....................................... Vol :ze&70,871 
Semtech Corp •• Newbury Pk. CaL 

VoI~5 
Alpha Instr. Inc., Wobum, Mass. 
American Elctrn. Labs., Inc .• I,.ansdale, Pa. 
Amperex Elctm., Slatersville, R.I. 
Calvert Elclrns., Inc., New York. N.Y. 
Carter Semiconductor, Syossett, N.Y. 
Computer Diode. Fair Lawn. N.J. 
Dickson Elctms. Corp., Scottsdale, Ariz 
Edal Inds .• Inc., E. Haven, Conn. 
Fairchild Semiconductor Comps. Grp., 

Mountain View, Cal. 
General Semiconductor Inds., Tempe. Ariz. 
Intemational.Diode Corp., Jersey City, N.J. 
Intematlonal Rectifier. EI Segundo. Cal. 
In Semiconductors, W. Palm Beach, Fla. 
Kemtron Electron Prods., Inc., 

Newburyport, Mass. 
Microphase Corp .• Cos Cob, Conn. 
Microsemiconductor Corp., Culver CIIy, 

Cal. 
Microwave Assocs., Inc .• Burlington, Mass. 
Motorola Semiconductor Prods .• Phoenix. 

Ariz. 
Nucleonic Prods .• Canoga Pk, Cal. 
Parametric Inds., Inc .• Winchester, Mass. 
Power Components. Inc .• Woodland Hills. 

Cal. 
Semicon Inc .• Burlington, Mass. 
Solid State Devices. Inc., La Mirada. 

Cal. 
Sperry Elctrn. Tube, Gainesville, Fla. 
Summit Engrg. Corp .. Bozeman, Mont. 
Teledyne Crystalonics. Cambridge. Mass. 
Texas Instruments. Dallas. Tex. 
Thor Elctrns. Corp., Elizabeth. N.J. 
Transitron Elctrn. Corp .• Wakefield. Mass. 
TRG Prods., E. Boston. Mass. 

Diodes, Matched Quads 
s8mtech Corp •• Newbury Pk., cal. 

VOI2e933.934 
Alpha Instr. Inc., Woburn, Mass. 
American Elctm. Labs., Inc., Lansdale, Pa. 
Amperex Elctrn .• Slatersville, R.1. 
Carter Semiconductor, Syossett, N.Y. 
Computer Diode, Fair Lawn. N.J. 
Edal Inds., Inc .• E. Haven. Conn. 
Fairchild Semiconductor Comps. Grp .• 

Mountain View, Cal. 
International Diode Corp., Jersey City, N.J. 
Intematlonal Rectifier. EI lkIgundo, Cal. 
In Semiconductors, W. Palm Beach, Fla. 
Kemtron .Electron Prods .. Inc., 

Newburyport, Mass. 
Mlcrophase Corp., Cos Cob. Conn. 
Microsemiconductor Corp.', Culver CIIy, 

Cal. 
Microwave Assocs., Inc., Burlington, Mass. 
Parametric Inds., Inc .• Winchester. Mass. 
Power Components. Inc., Woodland Hills, 

Cal. 
Semicon Inc., Burlington, Mass. 
Solid State Devices. Inc •• La Mirada. 

cal. 
Summit Engrg. Corp., Bozeman. Mont. 
Teledyne Crystalonics. Cambridge. Mass. 
Texas Instruments, Dallas, Tex. 
Thor Elctrns. Corp .• Elizabeth, N.J. 
Transitron Elctrn. Corp., Wakefield. Mass. 
United Detector Technology Inc., Sante 

Monlce. Cal. 

Diodes, Microwave Detector 
Amperex Eictronlc Corp •• Slatersvlne, 

R.I ..................................... Vol :ze1182.1183 
Aertech Inds .• Sunnyvale, Calif. 
Alpha Instr. Inc .• Woburn, Mass. 
American Elctrn. Labs., Inc., Lansdale, Pa. 
Amperex Electronic Corp •• Hickaville, 

N.Y. 
Calvert Elctms .• Inc .• New York. N.Y. 
Fairchild Semiconductor Comps. Grp .• 

Mountain View, Cal. 

*Vol.4-1973 For addresses, phones and key personnel, see YELLOW Pages. 

Diodes, Photoelectric 
Kerntron Electron Prods., Inc., 

Newburyport, Mass. 
KMC Semiconductor Corp .• Long Valley, 

N.J. 
Mlcrolab/FXR, Livingston. N.J. 
Microphase Corp., Cos Cob. Conn. 
Microwave Assocs .• Inc., Burlington, Mass. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
Parametric Inds .• Inc .• Winchester, Mass. 
Special Microwave Devices Oper .• 

Waltham, Mass. 
Texas Instruments, Dallas, Tex. 
Thor Elctms. Corp., Elizabath. N.J. 

Diodes, Microwave Mixer 
Amperex Elctronlc Corp., Slatersville. 

R.I ....... _ ........................... Vol :ze1182,1183 
Aertech Inds .• Sunnyvale, Calif 
Alpha Instr. Inc .• Wobum, Mass. 
Amperex Electronic Corp.. HlckavUle, 

N.Y. 
Calvert Elctms., Inc., New York. N.Y. 
Fairchild Semiconductor Comps. Grp., 

Mountain View, Cal. 
Kemtron Electron Prods., Inc .• 

Newburyport, Mass. 
KMC Semiconductor Corp., Long Valley, 

N.J. 
Microphase Corp., Cos Cob, Conn. 
Microwave Assocs .. Inc .. Burlington. Mass. 
Motorola Semiconductor Prods .• PhOenix. 

Ariz. 
Parametric Inds., Inc .• Winchester. Mass. 
Sarkes Tarzian, Inc .• Bloomington, Ind. 
Special Microwave Devices Oper., 

Waltham, Mass. 
Sperry Elctrn. Tube, Gainesville, Fla. 
Texas Instruments, Dallas, Tex. 
Thor Elctrns. Corp .. Elizabeth. N.J. 
TRG Prods., E. Boston. Mass. 
Varian Assocs .• Palo Alto, Cal. 

Diodes, Noise 
Solltron Devices, Sen Plego. Cal. 

VoI2e943 
Solltron Oevlcea. Inc •• Riviera Bch.. Fla. 

Vol2e943 
Solltron Devices, Inc •• Tappan, N.Y. 

Vol2e943 
AIL, Div. Cutler-Hammer, Inc., Deer Park, 

N.Y. 
Alpha Inslr. Inc., Wobum, Mass. 
Calvert Elctms., Inc .• New York, N.Y. 
Centralab Semiconductor, EI Monte, 

Cal. 
Computer Diode, Fair Lawn, N.J. 
General Semiconductor Inds., Tempe, Ariz. 
Signallte, Neptune. N.J. 
Thor Elctrns. Corp., Elizabeth, N.J. 

Diodes, Photoelectric 
Centralab Semiconductor. EI Monte, 

Cal ....................................... Vol :ze670,871 
International RectIfI .... EI Segundo, Cal. 

VoI2e908 
Nat'l. SemicondUctors, Plattaburgh. N.Y. 

Vol :ze&74 
Optron. Inc., Carrollton. Tex. 

VoI20678,9~22 
Shlgoto IneIs., Ltd., New York, N.Y. 

Vol :ze678 
Calvert Elctms .• lnc., New·York, N.Y. 
CIa/rex Elctms •• MI. Vernon. N.Y. 
EG & G. Inc .• Salem, Mass. 
Electro·Nuciear Labs., Inc .. Menlo Park, 

Calif. 
Hamamatau Corp. (E). Middlesex. N. J. 
Hamamatsu TV Co., Ltd .• Hamamatsu 

CIIy, Shizuoka Pref .• Japan 
HEI, Inc., Chaska, Minn. 
Monaanto-Elctrn. Spec. Proda •• 

Cupertino. Cal. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
RCA Elctms. Comps .• Harrison. N.J. 
Santa Barbara Resch. Ctr., Goleta. Calif. 
Sensor Corp .• Scottsdale. Pa. 
Sensor T4!ChnoIogy. 'Chatsworth, cal. 
Skan-A-Matic Corp .• Elbridge, N. Y. 
Spectronlcs, Inc., Richardson. Tex. 
Texas Instruments. Dallas. Tex. 
ThOr Elctms. Corp .. Elizabeth. N.J. 
United Detector Technology Inc., Santa 

Monica, Cal. 
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Diodes, Pin 
Diodes, Pin 
Unitrode Corp., Watertown, Mass. 

Aertech Inds., Sunnyvale:Calif. 
Alpha Instr. Inc., Woburn, Mass. 

Volze621 

American Elctrn. Labs., Inc., Lansdale, Pa. 
Calvert Elctrns., Inc., New York, N.Y. 
Fairchild Semiconductor Comps. Grp., 

Mountain View, Cal. 
GHZ Devices, Inc., So. Chelmsford, Mass. 
Microsemiconductor Corp., Culver City, 

Cal. 
Microwave Assocs., Inc., Burlington, Mass. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
Seneor Technology, Chatsworth, cal. 
Thor Elctms. Corp., Elizabeth, N.J. 
TRW Semiconductors, Lawndale, Cal. 
Unitad Detector Technology Inc., Santa 

Monica, Cal. 
Varian Assocs., Palo Alto, Cal. 
Varian, Beverly, Mass. 

Diodes, Schottky 
Amperex Eictronic Corp., Slatersville, 

R.I ............................................... VoI2ell83 
TRW Semiconductors, Lawndale, Cal. 

VoIze9S0 
Aertech Inds., Sunnyvale, Calif. 
Alpha Instr. Inc., Woburn. Mass. 
Amperex Electronic Corp., Hicksville, 

N.Y. 
Calvert Elctrns .• Inc., New York. N.Y. 
International Rectifier, EI Segundo, Cal. 
Microphase Corp., Cos Cob, Conn. 
Microwave Assocs., Inc., Burlington, Mass. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
Parametric Inds., Inc., Winchester, Mass. 
Special Microwave Devices Oper., 

Waltham, Mass. 
Sperry Elctrn. Tube, Gainesville, Fla. 
Thor Elctrns. Corp., Elizabeth, N.J. 
TRG Prods., E. Boston, Mass. 
United Detector Technology Inc., Santa 

Monica, Cal. 
Varian Assocs., Palo Alto, Cal. 

Diodes, Selenium-See 
Rectifiers, Selenium 

Diodes, Silicon 
Centralab Semiconductor, EI Monte, 

Cal ....................... Vol ze670,671,896-898 
Generallnstr. Corp., Semiconductor 

Comps. Dlv., Hicksville, N.Y. 
Vol 20902,903 

International Rectifier,EI Segundo, cal. 
Volze906 

M & H Electronics, Long Branch, N,J. 
Vol ze906-91S 

RCA Solid State Dlv., Somerville, N. J. 
VoI4e436* 

RCA Solid State Dlv., MOS IC Mktg., 
Somerville~ N. J ....................... Vol4e.t36* 

RCA Solid State Dlv., Linear Integrated 
Circuits, Somerville, N. J ..... Vol4e.t36* 

RCA Solid State Dlv., Packaged Circuit 
Functions, Somerville, N. J. Vol4e.t36* 

RCA Solid State Dlv., Thyristors & 
Rectifiers, Somerville, N. J. Vol_36* 

RCA Solid State Div., Transistors, 
Somerville, N. J ....................... Vol4e.t36* 

Rectifier Comps. Corp., Union, N.J. 
Vol ze92S; VoI4e527* 

Sanford-Miller Corp., Brooklyn, N.Y. 
Vol ze91S; Vol 3-1272 

Semtech Corp., Newbury Pk., Cal. 
Vol ze926-937 

Sensllron Semiconductor, Deer Pk., 
N.Y ....................................... Vol ze938,939 

Shlgoto Inds., Ltd., New York, N.Y. 
Vol ze676 

Solid State Devices, Inc., La Mirada, 
Cal ............................................... Vol ze941 

Solitroil Devices, San Diego, Cal. 

Westinghouse Elec., Youngwood, Pa. 
Vol 2e976,977; Vol 4-S35-537* 

Aertech IOOs., Sunnyvale, Calif. 
Alpha Components Corp., EI Segundo, 

Cal. 
Alpha Instr. Inc., Woburn, Mass. 
American Elctrn. Labs., Inc., Lansdale, Pa. 
Amperex Electronic Corp., Hlckaville, 

N.Y. 
Amperex Elctrn., Slatersville, R.t. 
Beckman Instrs., Helipot Dlv., Fullerton, 

Cal. 
Calvert Elctrns., Inc., New York, N.Y. 
Carter Semiconductor, Syosset!, N.Y. 
Components, Inc., Biddeford, Me. 
Computer Diode, Fair Lawn, N.J. 
Cordover, Carl & Co., Mineola, N.Y. 
CSR Industries Inc., E. Farmingdale, N.Y. 
Delco Elctrns. Div., Kokomo, Ind. 
Dutrex Inds., Inc., New York, N.Y. 
Edal Inds., Inc., E. Haven, Conn. 
EG & G, Inc., Salem, Mass. 
Elctrn. Devices, Yonkers, N.Y. 
Electronic TranSistors, Flushing, N.Y. 
Fairchild Semiconductor Comps. Grp., 

Mountain View, Cal. 
AFI Industries Inc., Long BranCh, N. J. 
FMC Corp., Homer City, Pa. 
General Semiconductor Inds., Tempe, Ariz. 
GHZ Devices, Inc" So. Chelmsford, Mass. 
Hamamatsu Corp. (E), Middlesex, N. J. 
International Diode Corp., Jersey City, N.J. 
Int'!. Elctrns., Melville, N.Y. 
lIT Semiconductors, W. Palm Beach, Fla. 
Kemtron Electron Prods., Inc., 

Newburyport, Mass. 
Micro Components Corp., Cranston, R.1. 
Microsemiconductor Corp., Culver City, 

Cal. 
Microwave Assocs., Inc., Burlington, Mass. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
Nucleonic Prods., Canoga Pk, Cal. 
Parametric Inds., Inc., Winchester, Mass. 
Power Components, Inc., Woodland Hills, 

Cal. 
Raytheon, Mt. View, Calif. 
RCA Elctrns. Comps., Harrison, N.J. 
Sarkes Tarzian, Inc., Bloomington, Ind. 
Schauer Mfg. Corp., CinCinnati, Ohio 
Semicon Inc., Burlington, Mass. 
Special Microwave Devices Oper., 

Waltham, Mass. 
Teledyne Semiconductor, Mountain View, 

Cal. 
Texas Instruments, Dallas, Tex. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Transitron Elctrn. Corp., Wakefield, Mass. 
Triac Elctm. Sys., Forest Hills, N. Y. 
TRW Semiconductors, Lawndale, Cal. 
United Detector TechnolQgy Inc., Santa 

Monica, Cal. 
Varian Assocs., Palo Alto, Cal. 
Varian, Beverly, Mass. 

Diodes, Step Recovery 
Aertech Inds., Sunnyvale, Calif. 
Alpha Instr. Inc., Woburn, Mass. 
Calvert Elctrns., Inc., New York, N.Y. 
Carter Semiconductor, Syosset!, N.Y. 
GHZ Devices, Inc., So. Chelmsford, Mass. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
Texas Instruments, Dallas, Tex. 
ThOr Elctrns. Corp., Elizabeth, N.J. 
Varian Assocs., Palo Alto, Cal. 
Varian, Beverly, Mass. 

Diodes, Surface Barrier 
Aertech Inds., Sunnyvale, Calif. 
Amperex Electronic Corp., Hicksville, 

N.Y. 
Calvert Elctrns., Inc., New York, N.Y. 
Parametric Inds., Inc., Winchester, Mass. 
Thor Elctrns. Corp., Elizabeth, N.J. 
United Detector Technology Inc., Santa 

Monica, Cal. 
Vol2e943 

Solitron Devices, Inc., Riviera Bch., Fla. Diodes, Switching 
. Vol 2e943 Anaren Microwave, Inc., Syracuse, N.Y. 

Solltron Devices, Inc., Tappan, N.Y. Vol_36* 
Vol 2e943 Arra Inc., Bay Shore, N.Y ......... Vol ze608 

Unltrode Corp., Watertown, Mass. Centralab Semiconductor, EI Monte, 
Vol ze963,964 . Cal ...... ; ................................ Vol 2e896,898 

Varo Semiconductor, Inc., Garland, Tex. International Rectifier, EI Segundo, Cal. 
Vol ze972-974 Vol 2e906. 

Wagner Elec. Corp., Livingston, N.J. Semtech Corp., Newbury Pk., Cal. 
Vol ze9S2-9S6 Vol 2e 926-937 

PRODUCT INDEX & DIRECTORY 

Solid State Devicell' Inc., !.a Mirada, 
Cal. ................ ; ................... ~ ......... Vol ze941 

Aertech Inds., Sunnyvale, Calif. 
Alpha Instr. Inc., Woburn, Mass. 
American Elctrn. Labs., Inc., Lansdale, Pa. 
Amperex Elctrri., Slatersville, R.I. 
Calvert Elctrns .. Inc., New York, N.Y. 
Carter SemicOhductor, Syosset!, N.Y. 
Computer Diode, Fair Lawn, N.J. . 
CSR Industries Inc., E. Farmingdale, N.Y. 
Electronic TranSistors, Flushing, N.Y. 
GHZ Devices, Inc., So. Chelmsford, Mass. 
Hutson Industries, Dallas, Tex. 
Intemational Diode Corp .. , Jersey City, N.J. 
Int'l. Elctms., Melville, N.Y. 
lIT Semiconductors, W. Palm Beach, Fla. 
Micro Components Corp., Cranston, R.1. 
Microphase Corp., Cos Cob, Conn. 
Microsemiconductor Corp .. Culver City, 

Cal. 
Microwave Assocs., Inc., Burlington, Mass. 
Monsanto-Elctrn. Spec. Prods., 

Cupertino, cal. 
Motorola SemicoAductor Prods., Phoenix, 

Ariz. 
Parametric Inds., Inc., Winchester, Mass. 
Raytheon, Mt. View, Calif. 
RCA Elctms. Comps., Harrison, N.J. 
Scientific Technology, Mountain View, Cal. 
Sensilron Semiconductor, Deer Pk., 

N.Y. 
Special Microwave Devices Oper., 

Waltham, Mass. 
Teledyne Semiconductor, Mountain View, 

Cal. 
Texas Instruments, Dallas, Tex. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Transitron Elctrn. Corp., Wakefield, Mass. 
TRG Prods., E. Boston, Mass. 
Varian Assocs., Palo Alto, Cal. 
Varian, Beverly, Mass. 

Diodes, Tunnel 
Centralab Semiconductor, EI Monte, 

Cal ............................................... VoI2e997 
Aertech Inds., Sunnyvale, Calif. 
Calvert Elctrns., Inc., New York, N.Y. 
KMC Semiconducto. Corp., Long Valley, 

N.J. 
Microphase Corp., Cos Cob, Conn. 
Microwave Assocs., Inc., Burlington, Mass. 
Parametric Inds., Inc., Winchester, Mass. 
Solid State Devices, Inc., La Mirada, 

Cal •• 
Special. Microwave Devices Oper., 

Waltham, Mass. 
Thor Elctrns. Corp., Elizabeth, N.J. 

Diodes, Varactor 
Amperex Elctronlc Corp., SlatersVille, 

R.I ............................................... Vol 2e1183 
TRW Semiconductors, Lawndale, cal. 

Aertech Inds., Sunnyvale, Calif. 
Alpha Instr. Inc., Wobum, Mass. 

Vol ze950 

American Elctm. Labs., Inc., Lansdale, Pa. 
Amperex ElectrOniC Corp., Hicksville, 

N.Y. 
Amperex Elctrn., Slatersville, R.1. 
Calvert Elctms., Inc., New York, N.Y. 
Centralab Semiconductor, EI Monte, 

Cal. 
Computer Diode, Fair Lawn, N.J. 
Fairchild Semiconductor Comps. Grp., 

Mountain View, Cal. 
Fansteel Inc., N Chicago, III. 
GHZ Devices, Inc., So. Chelmsford, Mass. 
lIT Electron Tube, Easton, Pa. 
lIT Semiconductors, W. Palm Beach, Fla. 
KSC Semiconductor Corp., Chelmsford, 

Mass. 
Microwave Assocs., Inc., Burlington; Mass. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
MSI ElectroniCS, Inc., Woodside, N.Y. 
Nucleonic Prods., Canoga Pk, Cal. 
Parametric Inds., Inc., Winchester, Mass. 
RCA Elctrns. Comps., Harrison, N.J. 
Solid State Devices, Inc., La Mirada, 

Cal. 
Special Microwave Devices Oper .. 

Waltham, Mass. 
Teledyne Crystalonics, Cambridge, Mass. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Transitron Elotrn.Corp., Wakefield, Mass. 
TRG Prods., E. Boston, Mass. 
Varian ASSGcs., Palo Alto, Cal. 
Varian, Beverly, Mass. 

Diodes, Video Detector...:...see 
Diodes, Microwave Detector 

Diodes, Zener &. Sfabistors 
(Forward Reference 
Diodes) 

Centralab Semiconductor, 1:1 Monte, 
Cal ....................................... Vol 2e996-898 

Delco Elctrns. Dlv., Kokomo, Ind. 
Volze901 

/litematlonal Rectifier, EI Segundo, cal. 
Vol2e906 

Solid State Devlces,lnc., La Mirada, 
Cal .............................. ~ ................ Vol ze941 

Solitron Devices, San Diego, Cal. 
Vol2e943 

SoIlIron Devices, Inc., Riviera Bch., Fls. 
Volze943 

Solltron Devices, Inc., Tappan, N.Y. 
Vol2e943 

Unltrode Corp., Watertown, Mass. 
Vol ze957 

Wagner Elec. Corp., Livingston, N.J. 
Vol 2e955,956 

Amperex Elctm., Slatersville, R.1. 
Bet:kman Instrs., Cedar Grove, N.J. 
Calvert Elctrns., Inc., New York, N.Y. 
Components, Inc., Biddeford, Me. 
Computer Diode, Fair Lawn, N.J. 
Cordover, Carl & Co., Mineola, N.Y. 
CSR Industries Inc., E. Farmingdale, N.Y. 
Dickson Elctrns. Corp., Scottsdale, Ariz 
Electronic TranSistors, Flushing, N.Y. 
Fairchild Semiconductor Comps. Grp., 

Mountain View, Cal. 
General Semiconductor Inds., Tempe, Ariz. 
International Diode Corp., Jersey City, N.J. 
lIT Semiconductors, W. Palm Beach, Fla. 
Julie Research Lab., New York, N.Y. 
KSC Semiconductor Co;"., Chelmsford, 

Mass. 
M & H ElectroniCS, Long Branch, N.J. 
Mauratron, Inc., Dallas, Tex. 
Microsemiconductor Corp., Culver City, 

Cal. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
NucleoniC Prods., Canoga Pk, Cal. 
Power Components, Inc., Woodland Hills, 

Cal. 
RCA Elctrns. Comps., Harrison, N.J. 
Sarkes Tarzian, Inc., Bloomington, Ind. 
Schauer Mfg. Corp., Cincinnati, Ohio 
Semicon Inc., Burlington, Mass. 
Semtech Corp., Newbury Pk., Cal. 
Shigoto Inds., Ltd., New York, N.Y. 
Teledyne Semiconductor, Mountain View, 

Cal. 
Texas Instruments, Dallas, Tex. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Transitron Elctm. Corp., Wakefield, Mass. 
Triac Elctrn. Sys., Forest Hills, N. Y. 
TRW CapaCitors, Ogallala, Neb. 
TRW Semiconductors, Lawndale, cal. 
Westinghouse Elec. Corp., Computer & 

Instr. Div., Pittsburgh, Pa. 

Dlplexers-See Multiplexers 

Direction Finders 
Bendix Corp., Ft. Lauderdale, Fla. 
Honeywell, Minneapolis, Minn. 
Loral Elctm. Sys., Bronx, N.Y. 
Lundy Elctms. & Sys., Inc., Glen Head, 

N.Y. 
Rohde & Schwarz SiS., Passaic, N.J. 

Directional Couplers-See 
Couplers, Directional 

Discharge Systems, Energy 
CML-Macarr, Inc., Edison, N.J. Volle&45 
Advanced Kinetics, Costa Mesa, Calif. 
General Lab. Assocs., Norwich, N.Y. 
LDJ ElectroniCS, Troy, Mich. 
Tobe Deutschmrutn Labs., Inc., Canton, 

Mass .. 
U.S. ScientifiC Instrs., Watertown, Mass. 
Velonex, Santa Clara, Calif. 

Discriminators 
Anaren Microwave, Inc., Syracuse, N.Y. 

VoI4e4J8* 
CTS Corp, Elkhart, Ind ................ Vol 2e399 
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PRODUCT INDEX & DIRECTORY 
Electronic Research Co., Shawnee 

Mleelon. KlIn ...... MM._ ... M ..... ,_, Vol 2't405 
Solid Stete Elctrns. Corp., Sepulveda. 

Cal •• _ .• M .................................... Vol 10937 
Tyco Filters Div. Inc., Phoenix, Ariz. 

VoIN54 
Adar Assocs .• Cambridge. Mass. 
Almond lnetrs. Co., Covina, Cal 
American Trans-Coil Corp .• Richmond Hill. 

N.Y. 
Automated Meas .• Oakland. Calif. 
Berkeley Nucleonics Corp .• Ber1<eley. 

Calif. 
Butova Welch Co., Freq. Control 

Prod •• ,. Woodside, N.Y. 
Conic Corp .• San Diego. Calif. . 
Crystal Network Prods. Corp .• Erie. Pa. 
Demon Corp., Westwood, Mass. 
Data-Control Systems. Danbury. Conn. 
E-H Resch. Labs .• Inc .• Oakland. Cal. 
Engelmann Microwave. Montville. N.J. 
environmental CommunicetJons Inc., 

Sante Ana, Cal. 
ESC Eictms. Corp., Pal ... des Pk., N.J. 
Freed Transformer Co., Bklyn., N.Y. 
Frequency Elctrns .• New Hyde Pk .• N.Y. 
Hughea Aircraft Co., Communication 

Prod .. Dept., Microelectronic Prods. 
Div., Newport Bch., Cal. 

Lecroy Resch. Sys. Corp .. West Nyack. 
NY. 

McCoy Eictms. Co., Mt. Holly Springs, 
Pa. 

Microwave/Sys., Inc., E. Syracuse, N.Y. 
MUlen, James Mfg., Malden, Mass. 
Nuclear Data, Palatine. III. 
Physical Elctm. Labs .• Menlo Park, CaIW. 
Piezo Crystal Co., Carlisle, Pa. 
Premier Microwave. Port Chester. N.Y. 
RHG E1ctma. Lab .. Deer Perk, N.Y. 
Ryka Scientific. Inc., Sunnyvale. Cal. 
Sharold Crystal Prod .. , Kansas City, 

1/10. 
SSR Instrs. Co., Santa Monica. Cal. 
Teledyne Geotech, Dallas, Tex. 
Varian Assocs., Palo Alto. Cal. 
Varian, Solid State West Division, Palo 

Alto, Cal. 
Vega Precl.lon Labs" Vienna. Va. 
Vldar Corp., Mountain View. Cal. 

Disc Packs, Magnetic 
Dig~al Equip. Corp .• Maynard. Mass. 
Elctm. Memories. Hawthorne. Cal. 
Honeywell Information Systems. Waltham. 

Mass. 
3M Co .• SI. Paul. Minn. 
Wang Labs .• Inc., Tewksbury. Mass. 

Discs, Computer Memory-
See Memory Systems, Disc 

Discs, Optical Encoder-See 
Coded Discs, Optical 

Display Boards-See Boards, 
Plotting 

Display Devices, LED 
Genlaco Tecllnotogy Corp., Eldeme 

DIY., Compton, Cal .......... _ ...... Vol 2"495 
Ind'i Eictm. Engra., Van Nuys, cal. 

. Vol~ 

Lamps, Inc., Torrance. Cal. _. Vol 2"517 
Monsanto-Elctm. Spec. Prods., 

Cupertino, Cal .......................... Vol 2"522 
Antex Inds .• Inc .• Palo Alto. Cal. 
Electro-Nuclear Labs .• Inc .• Menlo Park. 

Calif. 
Fairchild Semiconductor Camps. Grp .• 

Mountain View. Cal. 
Information Transfer, Inc., Holcomb, 

N.Y. 
Motorola Semiconductor Prods .• Phoenix. 

Ariz. 
OPCOA. Inc .• Edison. N.J. 
Precision Dynamics Corp .• Burbank. Cat. 
Scienhlic Technology. Mountain View. Cal. 
Shlgoto Ind .. , Ltd., New York, N.Y. 
W.V; Industries Inc., Franklin Lakes. N.J. 

Display Devices, Liquid 
Crystal 

Ind'i Elctrn. Engra., .Van Nuys, C.I.VoI2" 
509 

Ragen PreciSion Inds .. Inc .. N. Arlington. 
N.J. 

W.V. industries Inc., Franklin Lakes. N.J. 

Display Panels (Back-Lighted 
& Edge-Lighted) 

Delatron, Inc., Santa Ana, Cal Vol 2"525 
Dlallght Corp., Brooklyn, N. Y ... Vol 2"483 
Display Devices, Inc., Enclnlta., Cal. 

Vol 2"484,485 
ESE, Inglewood, Cal ................... Vol 2"337 
Info-Llte Corp., Corona, N.y ..... Vol 2"510 
Inter-Market, Inc., Glenview, III. 

Vol 2"511 
It C. C. Shokal Ltd., Nadaoku, Kobe 657, 

Japan .......................................... Vol 2"512 
TEC, Inc., Tucson, Ariz .... " ....... Vol 2"537 
Analoglc, Wakefield, Mass. 
Arvin Sys., Inc., Dayton, Ohio 
Autocon Inds., Inc., Minneapolis. Minn. 
Bowmar Instr. Corp., Ft. Wayne, Ind. 
Dataprobe, Inc., So. Hackensack, N.J. 
Devco Engrg., W. Caldwell, N.J. 
Fiber Photics. Inc .• Santa Cruz. Cal. 
Ind'i Elctm. Engra., Van Nuys, Cal. 
Luminator Div .. Plano. Tex. 
LVC Ind .. Inc., Flushing, N.Y. 
NE$, Inc~ Itasca, III. 
Panelgraphic Corp .• Caldwell. N.J. 
Photo Chemical Prods. Cal.. Santa 

Monica. Cal. 
PreciSion Dynamics Corp .. Burbank. Cal. 
Sigma Instrs .• Inc .• Braintree. Mass. 
Singer Co .• Little Falls. N.J. 
Telmar. Inc .• Columbus. Ohio 
VemalineProds.Co .• Wyckoff. N.J. 
Zonic Tech. Labs .• Cincinnati. Ohio 

Displays, Projection Type 
(CRT; Electromechanical; 
Film; Light Valve) 

Daco InSlr. Co., Milford, Conn. Vol 2"478 
Ind' Eictrri. Engra., Van Nuys, Cal. 

Vol 2"509 
Infedex, Inc., Waterbury, Conn. 

Volle460 
It C. C. Shokal LId., Nada·ku, Kobe 657, 

Japan _ ....................................... Vol 2"512 
TEC, Inc., Tucson, Ariz ............. Vol 2"537 
Anard Instr. Corp., Westbury, NY 
Applied Digital Data Systems. Inc .• 

Hauppauge. N.Y. 
Bendix Aerospace·Elctrns .• Teterboro. N.J. 
Bowmar Instr. Corp., Ft. Wayne, Ind. 
CELCO, Mahwah, N.J. 
Conrac Div., Covina. Calif. 
CPS, Sunnyvale, Calif. 
Data Disc. Inc .. Sunnyvale. Cal. 
Oevco Engrg .. W. Caldwell. N.J. 
Diallght Corp., Brooklyn, N.Y. 
E-Systems Inc .• Dallas. Tex. 
Generallnstr. Corp .• Defense & Engrg. 

Prods. Grp .• Elctrn. Sys. Div .• Hicksville. 
N.Y. 

Gould Data Systems. Newton Upper Falls. 
Mass. 

Gould, Inc., Cleveland, Ohio 
GTE Sylvania Inc .• Elctrn. Sys. Gp .• 

Waltham. Mass. 
Honeywell. Minneapolis. Minn. 
HRB-Singer. Inc .• State College. Pa. 
Hughes Aircraft Co. Ground Sys. Grp .• 

Fullerton. Cal. 
Hughes Aircraft Co .• Ground Systems 

Grp .• Fullerton. Cal. 
Information Displays. Inc .• Mt. Kisco. N.Y. 
Kolisman Instr. Co .• Syosset. N.Y. 
Kratos. Pasadena. Cal 
Lear Siegler. Inc .• Santa Monica. Calif. 
Lear Siegler, Anaheim, cal. 
Leeds & Northrup Corp .• No. Wales. Pa. 
Loral Elctm. Sys .• Bronx. N.Y. 
Lundy Elctms. & Sys .• Inc .• Glen Head. 

N.Y. 
Major Data Corp .• Costa Mesa. Cal. 
Mast Dev. Co .• Davenport. Iowa 
McDonnell Douglas Electronics Co .• SI. 

Charles. Mo. 
Metra Instruments. Inc .• MI. View. Cal. 
Monitor Systems. Ft. Washington, Pa 
NES, Inc., Itasca, ilL 
Optlmallon, Inc., Chatsworth, Cal. 
Princeton Elctrn. Prods .• New Brunswick. 

N.J. 
Raytheon Data Systems Co .. Norwood. 

Mass. 
Raytheon Co., Quincy, Ma ... 
Scientific Communications, Garland, 

Tex. 
Singer Co .• Glendale. Cal. 
Spatial Data Systems. Inc .• Goleta. Cal. 

Dividers, Power, Microwave 
Staver Co .• Inc .• Bay Shore. N.Y. 
Stereotronics Television Co .• Sherman 

Oaks. Cal. 
Systron-Donner Kruse Eictrn •• Sub:, 

Sunnyvale, Cal. 
Tektronix, Inc., Beaverton, Ore. 
Telmar. Inc .• Columbus. Ohio 
Thomson·CSF Inc .• New York. N.Y. 
W.V. Industries Inc .• Franklin Lakes. N.J. 
Westinghouse' Elec .• Elmira. N.Y. 

Displays, Status 
Drake Mfg., Harwood Hgts., III. Vol 2"487 
ESE, Inglewood, Cal; .................. Vol 2"337 
Genlsco Technology Corp~ Eldema 

DIY., Compton, CaL ....... _ ........ Vol 2"485 
K. C. C. Shokal Ltd., Nada-ku, Kobe 657, 

Japan ........ _._ ... _ .................. Vol 2"512 
North American PhHlpa Controls Corp., 

Cheshire, Conn ......................... Vol 2"357 
Wagner Elee. Corp., Livingston, N.J. 

Vol2"53t 

Displays, Tube-See Tubes, 
Readout 

Diplexers, Antenna 
A.R.F. Products. Inc .• Boulder. Colo. 
CCA Elctms. Corp .• Gloucester. N.J. 
Design Automation. Inc .• Lexington. Mass. 
Microphase Corp .• Cos COb. Conn. 
Mu·OeI Elctrns .• Silver Spring. Md. 
Norsallndustries. Inc .• Brentwood. N.Y. 
Rantec Div .. Calabasas. Calif. 
RF Systems. Inc .• Cohasset. Mass. 

Dissipators, Heat-See Heat 
Sinks-Also See Transistor & 
Diode Heat Dissipators 

Distortion Analyzers, 
IndiClitors-See Analyzers, 
A-F • 

Dividers, Analog 
Intronies, Inc., Newton, Mass. Vol 2"316 
Burr-Brown Resch. Corp., Tucson, Ariz. 
Foxboro Co .• Foxboro. Mass. 
Junction Modules. Inc .. Irvine. Cal. 
General Magnetlca, BlOOmfield, N.J. 
GPS Corp .• Framingham. Mass. 
Hybrid Sye. Corp., Burlington, Mass. 
Teledyne Philbrick. Dedham. Mass. 
Transmagnetics Inc., Farmingdale, N. Y. 
Zellex. Inc .• Concord. Calif. 

Dividers, Frequency 
Dlgltran Co., Pasedena, Cal ... Vol 2"1048 
Hybrid Sye. Corp., Burilngton. Mas .. 

VoIle:M8 
PI~sey Semiconductora, Farmingdale, 

N.Y ............... ~ ....... _ ......... M. Vol ze&Ol,602 
Accutronlca, Geneva. III. 
Advanced Energy Conversion. Belmont. 

Cal. 
American Time Products, Woodalde, 

N.Y. 
Anadex Instrs .• Inc .• Van Nuys. Calif. 
Bulova Watch Co., Servo Prods. 

Elctrns. Div., Woodside, N.Y. 
Coast Coil Co .• Los Angeles. CaIW. 
Connor-Winfield Corp., West Chicago, 

III. 
Ferwell, W.H., Inc., Lapwa~ Idaho 
Fork Standards, W. Chicago. IH. 
Frequency Elctrns.. New Hyde Pk .• N.Y. 
Interatate Elctrna. Corp~ Anaheim, caL 
Kelk. George ltd .• Don Mills. Ont.. Canada 
Lithic Systems. Inc., Cupertino. Cal. 
LVC Inds. Inc., Flushing, N.Y. 
Microphase Corp .. Cos COb. Conn. 
Milletron. Inc .• Pittsburgh. Pa. 
NH Research. Inc., Santa Ana. Calif. 
Rohde & Schwarz Sis .• Passaic. N.J. 
SCS Corporation-Microayalems, Ft. 

Lauderdale, Fla. 
Solid State Eictm .. Corp., Sepulveda, 

Cal. 
Somerset Radiation Lab .• Arlington. Va. 
Speoific Products, Monrovia. Cal. 
Systron-eonner Concord lnetr. Div., 

Concord, Cal 
Takeda Riken Industry Co .• Ltd .• Tokyo 
. 176. Japan 
Tempo Instrument. Inc .• Plainview. N.Y. 
3M Co .• Sl Paul. Minn. 
Vector IndustrieS. Palo AIIO. Cal. 

Dividers, MagnetiC Analog 
American Aerospace Controls Inc., 

Farmingdale, N.Y. 
O_rll Magnetics, Bloomfield, N.J. 

Dividers, Power (LF, HF, VHF, 
UHF) 

Anaran Microwave, Inc., Syracuse, N.Y. 
Vol" .... • 

Lorch E1ctrns. Corp., Englewood, N.J. 
VoIM15 

MlnI-Clrculta Lab., Brooklyn, N.Y. 
VoIM17 

North Hills Eictms., Inc., Glen Cove, 
N.Y .................... _ ...................... Vol ,.,. 

Welnschll Engrg. Co., GaItheraburQ. 
Md ... __ .............. ~ ................... VoIles34 

Adams·Russell Co., Inc:. AR • Waltham 
Div .• Waltham. Mass. 

Advanced Energy Cpnversion. Belmont. 
Cal. 

Alford Mfg. Co .• Winchester. Mass. 
American Elctm. Labs .• Inc .• Lansdale. Pa. 
Anzac Elctrns .• Waltham. Mass. 
Arra Inc., Bay Shore, N.Y. 
Coil Craft Inc .• Bronxville, N.Y. 
Corndel. Inc .• Beverly. Mass. 
Dalco lnels. Inc., Compton, Cal. 
Electro Impulse, Inc., Red Bank, N.J. 
Engelmann Microwave. Montville. N.J. 
General Radio Co .• Concord. Mass. 
Merrimac Inds., Inc .• West Oaldwell. N.J. 
Microphase Corp .• Cos Cob, Conn. 
Mu·DeI Elctrns .• Silver Spring. Md. 
Norsallndustries. Inc .• BrentwOOd. N.Y. 
Radiation Devices Co .• Baltimore. Md. 
Radio Resch. Co .• Rockaway. N.J. 
Relcom (Div. Watkins·Johnson). Palo Alto. 

Calif. 
Technical Research & Mfg. Co .• 

Manchester. N.H. 
Trompeter Eictma., Chetsworth, Cal. 
Vari-L Co~ Inc., Denver, Colo. 
Wide Band Engrg. Co., ·Phoenix. Ariz. 

Dividers, Power, Microwave 
Bendix, Franklin, Ind ........ _ .... Vol 2ofI09 
Lorch Eictm .. Corp., Englewood, N.J. 

VoIM15 
North Hills Eictm .. , Inc., Glen Cove, 

N.Y ..................... ~M .................... Vol ,.,. 
Vari-L Co., Inc., Denver, Colo. Vol M22 
Vega Precision Laba., Vienna. Va. 

Aertech Inds .• S!Jnnyvale. Calif. 
AIrcom. Inc., Union. N.H. 
Airtron. Morris Plains. N.J. 

Vol '.581 

Alford Mfg. Co .• Winchester. Mass. 
American Elctrn. Labs .• Inc .• Lansdale. Pa 
Americon Microwave Inds .. Inc .• Waltham. 

Mass. 
Amphenol RF DIY~ Danbury, Conn. 
Anzac Elctms .• Waltham. Mass. 
Arra Inc., BlY Shore, N.Y. 
CES Elctms .• Brooklyn. N.Y. 
Collins Radio Co .• Dallas. Tex. 
Daleo Incls. Inc~ Compton, Cal. 
E & M Laboratories. Inc .• Westlake 

Village. Cal. 
Environmental Communicallons Inc., 

Sante Ana. cal. 
Generai Microwave Corp .• Fam1lngdale. 

N.Y. 
General Radio Co .• Concord. Mass. 
HRB-Singer. Inc .• State College. Pa. 
Maury Microwave Corp .• Cucamonga. 

Calif. 
MC4 Inc., La Grange, ilL 
Merrimac Inds .• Inc .• West Caldwell. N.J. 
Microtab/FXR. Livingston. N.J. 
Microphase Corp .• Cos Cob. Conn. 
Microwave Assocs .• Inc., Burlington, Mass. . 
Microwave Development Labs" Inc .• 

Needham Hgts .• Mass. 
Microwave Filter Co .• Inc .• East Syracuse. 

N.Y. 
Microwave/Sys .• Inc .• E: Syracuse. N.Y. 
Mu-Del Elctrns .• Silver Spring. Md. 
Narda Microwave Corp., Plainview. N.Y. 
Norsellndustries. Inc .• Brentwood. N.Y. 
OMNI Spectra. Farmington, MieII. 
PRO Elctms .• Inc .• Westbury. N.Y. 
Premier Microwave. Port Chester. N.Y. 
R L C EIctrns., Inc.; Mt. Kisco, N.Y, 
Scientific·Atlanta. Inc .• Atlanta. Ge. 
SeaJectro Corp., -..maroneck, N.Y. 
SoI~ron/MiCrowa~, Port Salerno. Fla. 
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Dividers, 'Power, Microwave (cant'd) 
Systron-OQnner Microwave Div., Van 

Nuys, Cal. ' 
Technical Research & Mfg, Co,; 

Manchester, N,H, ' 
Transco Prods" Inc"Venice, Cal. 
TRG Prods" E Boston, Mass, 
Trompeter Elctrns., Chatsworth, Cal. 
Varian Assocs" Palo Alto, Cal. 
Watkins Johnson Co" Palo Alto, Cal. 
Wa)leline, Inc., W. Caldwell, N.J, 
Weinschel Engrg.' Co" Gaithersburg, 

Md. 

Dividers, Voltage Also See 
Transformers, Voltage 
Dividing 

Caddock Elcirns., Riverside, Cal. 
Vol 3"1103 

Electro Sci. Inds., Portland, Ore, 
Vol 1"435 

Julie Research Lab., New York, N.Y. 
Vol 1"467-469 

Kilovolt Corp., Hackensack, N.J. 
Vol 1"757 

North Atlantic tnds., Plainview,N. Y. 
Vor1 0as5 

North Hills Elctrns., Inc., Glen Cove, 
N.Y ............ , ••.......••• VOl 20358;'Vol 301268 

Ross Engrg;Corp., Campbell, Cal. 
Vol2"B71 

Vishay Resistor Prod. Div., Malvern, Pa. 
V013"119B 

AMP Capitron Div;! AMP Incorporated, 
Elizabethtown, Pa. 

Arralnc., Bay Shore, N.Y. 
Astrosystems, Inc;, Lake Success, N.Y. 
Beckman Instrs" Cedar Grove, N,J, 
Beckman Instrs., Helipot Div., Fullerton, 

Cal. 
Centralab Elctrns Div., Milwaukee, Wlsc 
Coast Coil Co., Los Angeles. Calif. 
Collins., G,L. Corp" Long Be,ach, Calif. 
Computer Instrs., Hempstead, N.Y. 
Del Electronics Corp., Mt. Vernon, N.Y. 
Digitran C9., Pasadena, Cal. 
Edison Elctrns, Div" Manchester, NH 
Electrical Instr. Svc" Inc" Mt Vernon, N,Y. 
Fluke, John Mfg, Co" Inc" Seattle, Wash: 
General Radio Co" Concord. Mass, 
General Resistance. Inc" Mt Vernon, N,Y, 
Guildline Instrs" Inc" Larchmont, N.V, 
Hallmark Standards, Inc" Mt. Vernon, N,Y, 
ITT Jennings, Instrus. & Systems, San 

Jose, ClJlif. 
Jan Hardware Mfg, Co" Inc" Long Island 

City, N,Y, 
Leeds & Northrup Corp" No, Wales, Pa, 
LVC Inds. Inc., Flushing, N.Y. 
Marstan ReSistor, Orange, N,J, 
Micro Instr: Co" Hawthorne, Cal. 
Mlcrotran Co. Inc., Valley Stream, N.Y. 
Oeco Corp., Portland, Ore, 
Ohmlte Mfg. Co., Skokie, III. 
Pearson Elctrns" Inc" Palo Alto, Calif, 
Pyrofilm Corp., Whippany, N.J. 
RFL Inds., Instr. Dlv., Boonton, N.J. 
Shallcross, Selma, N.C. 
Vari-L Co., Inc., Denver, Colo. 

Dollies & Instrument Carts
See Carts, Instrument & 
Equipment 

Doors, Cabinet, Metal-See 
Cabinets & Accessories, 
Metal 

Doublers, Frequency-See 
Multipliers, Frequency 

Drafting Machines 
Chemical Etching Equip, & Supply, 

Alexandria: Va, ' 
Dietzgen Corp" Chicago, III. 
HAPCO, Boulder, Colo, 
Information Displays, Inc" Mt. Kisco, N,Y, 
Keuffel & Esser Co" Morristown, N.J, 
Universal Drafting Mach" Bedford Hgts" 

Ohio 
Xynetics, Inc" Canoga Pk" Cal. 

Drafting Symbols, Dry 
Transfer, Pressure 
Sensitive~ etc. 

Datak C9rp., PassaiC, N.J; •••••••. Vot20479 
Bishop Grap~ics.,No, Hollywood, Cal. 
Brady, WH Co" Milwaukee, Wisc, 

Centron Engrg" Torrance, Cal. 
Chartpak, Leeds, Mass, 
Circuit·Stik, Inc" Torrance, Cal. 
HAPCO, Boulder, Colo. 
Injectorall Elctrns, Corp., Glen Cove, NY, 
Keuffel & Esser Co" Morristown, N,J, 
Russell Inds" Inc:, Lynbrook, N,Y. 

Drawers, Sliding 
Premier Metal prods. Co., Bronx, N.Y. 

Vol 30326-329,334 
Scanbe Mfg. Corp., EI Monte, Cal. 

Vol30n3 
Techmar Corp., Los Angeles,. Cal; 

Vol 30339 
BUd Radio, Willoughby, Ohio 
ChasslS-Trak, Div., Indianapolis, Ind. 
Honeywell, Inc" Wabash, Ind, 
Lyon Metal Prod" Inc"Aurora, III. 
Mupac Corp., Brockton, Mass. 
Optima Enclosures, Tucker, Ga. 
Stanford Applied Engrg., Inc., Santa 

Ana, Cal. 
Zero Mfg. Co., Burbank, Cal. 

Drills & Accessories, Hand & 
Power 

Aremco Prods., Inc., Briarcliff Manor, N,Y, 
Chemical Etching Equip, & Supply, 

Alexandria, Va, 
Gardner-Denver Co" Quincy, III: 
General Hardware Mfg, Co" New York. 

N,Y. 
High Speed Hammer Co., Inc" Rochester, 

N.Y, 
Lear Siegler, Inc., Santa Monica, Calif. 
Mann, Henry Inc., Feasterville, Pa, 
Moody Tools, Inc" Providence, R.L 
Petly Geophysical Engrg" San Antonio, 

Tex. 
Price & Rutzebeck, Hayward, Calif. 
Standard Pneumatic'Motor Co" Reno, 

Nev, 
Tethni-Tool, Inc" Philadelphia, Pa, 
Vigor Co., New York, N.V. 
Wen Prods" Inc., Chicago, III. 
X·Acto, Long Island City; N,Y, 

Drivers, Chopper 
American Time Products, W9odside, 

N.Y. 
Firing Circuits, Norwalk, Conn. 
Sigma Instrs" Inc., Braintree, Mass, 
Solid StateElctrns. Corp., Sepulveda, 

Cal •. 

Drivers, Nut 
Channellock, Inc., Meadville, 'Pa. 

Vol 301235 
Megavolt, Inc., New York, N.Y. Vol 10761 
Vaco Prods. Co., Chicago, III. Vol 301242 
Gardner·Denver Co" Quincy, III. 
General Hardware Mfg. Co., New York, 

N.Y, 
Hunter Tools, EI Monte, Calif 
Jonard Inds. Corp., Bronx,N. Y. 
Klein, Mathias & Sons, Chicago, III. 
MacDonald & Co" Glendale, Calif. 
Moody Tools, Inc" Providence, R.L 
Porter, HK, Inc., Somerville, Mass, 
Standard Pneumatic Motor Co" Reno, 

Nev. 
Techni-Tool, Inc" Philadelphia, Pa. 
Xcelite, IQc" Orchard Park, NY 

Drivers, Solenoid-See 
Solenoid Drivers 

Drivers, Switch 
American Elctrn. Labs" Inc" Lansdale, Pa, 
Arra'inc., Bay Shore, N. V. 
Burr-Brown Resch. Corp., Tucson, Ariz. 
Cole Instrument Corp" Costa Mesa, Cal. 
E & MLaboratories, Inc., Westlake 

Village, Cal. 
OPtimax Inc" Colmar, Pa, 
Technical Research & Mfg, Co., 

Manchester, N.H, 

Drivers, Tube 
Burroughs Corp" Plainfield, N,J, 
Ind'i Elctrn. Engrs., Van Nuys, Cal. 
Keltron Corp" Waltham, Mass, 
Varian Assocs" Travel Wave Tube Div" 

Palo Alto, Cal. 
Watkins JOhnSOn Co" Palo Alto, Cal. ' 

PRODuqT INDEX & DIRECTORY 

Drivers & Decoders For 
Readouts 

Alco Elctrn, Prod.s., North Andover, 
Mass ........................................... Vol 2"458 

Ind'i Elctrn. Engrs., Van Nuys,.Cal. 
Vol 2"508 

SCS Corporation-Microsystems, Fl 
Lauderdale, Fla, ........................ Vol 2"605 

TEC, Inc., Tucson, .lI.riz ..... Vol 2"536,537 
Antex.lnds" Inc" Palo Alto, Cal. 
Beckm;lnlnstrs" Hellpot Div., Fullerton, 

Cal. 
Burroughs Corp" Plainfield, N,J. 
Digital Equip, Corp., Maynard, Mass, 
Inter-Market, Inc., Glenview, III. 
Keltron Corp" Waltham, Mass, 
NES,lnc., Itasca, III. 
Pinlites, Fairfield, N,J, 
Precision Dynamics Corp" Burbank, CaL 
Signetics, Corp., Sunnyvale, Calif, 
Sperry Information. Displays Dlv., 

Scottsdale, Ariz. 
Theta Instr. Corp., Fairfield, N.J, 

Drives & Drive Mechanisms 
(Dial) 

Alco Elctrn. prods., North Andover, 
Mass ........................................... Vol 2"460 

Millen, James Mfg., Malden, Mass. 
Vol 2"521 

Precision Mechanisms Corp., 
Westbury, N,Y ........................... Vol 2"990 

ABA Industries, Inc" Pinellas Pk" Fla. 
Allis, Louis Div., Milwaukee, Wisc. 
Bowmar Instr, Corp., Ft. Wayne, Ind, 
Concord Elctrns., New York, N.Y. 
Cutler·Hammer, Milwaukee, Wisc, 
Dale Elctrns., Inc., Yankton, S.D. 
Furnas Elec, Co" Batavia, III. 
Jackson Bros., (London) Ltd., Nl'w 

York, N,Y. 
Jan Hardware Mfg, Co" Inc" Long Island 

City, N.Y, 
Leeds & Northrup Corp" No. Wales, Pa, 
Lisk, G.W, Co" Clifton Springs, NY 
Machine Components Corp:, Plainview, 

N,Y, 
Millen, James Mfg., Malden, Mass. 
MPC Prods, Corp" Chicago, III. 
North American Philips Controls Corp., 

Cheshire, Conn. 
Perfect Gear & Instr. Corp" Northridge, 

Calif. 
PIC Qesign DiviSion, Ridgefield" Conn, 
Servo-Tek Prods. Co., Hawthorne, N.J. 
Sigma Instrs" Inc" Braintree, Mass, 
Sterling Instr., New Hyde Pk" NY 
Stock Drive Prods" New HydePk" NY 
Theta Instr. Corp., Fairfield, N.J. 
Transicoil, Inc" Worcester, Pa, 
VemalineProds, Co" Wyckoff, N,J. 
Waldom Elctrns., Inc., Chicago, III. 
Warner Elec, Brake & Clutch Co" Beloit, 

Wisc, 

Drums, Computer 
Memory Also See Memory 
Systems, Drum 

Cognitronics Corp" $tamford, Conn, 
Digital Equip, Corp" Maynard, Mass. 
Honeywell Information Systems, Waltham, 

Mass, 
RCA Govt & Comm, Sys" Moorestown, 

N,J. 

-Dry Boxes -- See Boxes 
Glove 

Dry Transfer Letters & 
Numbers-See Kits, 
Marking-Also See Drafting 
Symbols 

Dryers, Air, Heatless 
Chemical Etching Equip, & Supply, 

Alexandria, Va, 
Daco Instr. Co., Milford, Conn. 
Humphrey, Inc" San Diego, Calif, 
Lear Siegler, Inc" Elyria, Ohio 
Pall Corp" Glen Cove, N,Y. 
Pall Trinity Micro Corp" Cortland, NY 
Podgor, Joseph Co" PennsaUken, N,J, 
Roberts Air Dryer, Chesterfield, Mo, 

Ducts, Wiring 
Pandui! Corp., Tinley Pk., III ... Vol 301408 
WlremoldCo;, W. Hartford,Conn.' 

Vol 30976,9n 
Co·Operative Inds" Inc" Chester, N,J. 
Cutler·Hammer, Milwaukee, Wisc, 
Electrovert, Mt Vernon, N, y, 
Hammond Mfg, Co, (U,S,) Inc., Buffalo, 

N,Y. 
Hoffman Engrg, Co" Anoka, Minn. 
K. C. C. Shokai Ltd., Nada-ku, Kobe 657, 

Japan 
Rithco PlastiC Co" Chicago, III, 
Square 0 Co., Park Ridge, III. 
Taylor Industries Inc., Howell, Mich. 
Wadsworth Elec, Mfg. Co" Inc" Covington, 

Ky, 

Dummy Loads 
Bird Elctrn., Cleveland, Ohio 

. Vol 1"396,397 
Electro Impulse, Inc., Red Bank, N.J. 

Aircom, Inc" Union; N,H. 
Airtron, Morris Plains, N.J, 

Vol 1"548,548 

American Microwave Inds" Inc., Waltham, 
Mass, 

Arnold Magnetics, Culver City, Cal. 
Arra Inc., Bay Shore, N.Y. 
AlJL Instrs"Inc" Flushng, N,Y, , 
A~tron Mfg" Inc" Cleveland, OhiO 
Barth Elctrns" Inc" Cleveland, Ohio 
Bendix, Franklin, Ind. 
CCA Elctrns, Corp" Gloucester, N,J, 
CES Elctrns" Brooklyn, N.Y, 
Collins Radio Co" Dallas, Tex, 
Continental Elctrns, Mfg, Co" Dallas, Tex, 
Corning Glass Works, Elctrn. Prods. 

Div., Corning, N.Y. 
E &. M Laboratories, Inc., Westlake 

Village, Cal. 
Elcom Sys" Deer Pk" NY 
Electronautics, Littleton, Mass, 
EMC Technology Inc, Cherry Hill, N,J, 
GRM Corp., Medford, ·N.J. 
Heath Co., Benton Harbor, Mich. 
Hybrid Technology Corp., Arlington, 

Tex. 
Maury Microwave Corp" Cucamonga, 

Calif. 
Microlab/FXR, Livingston, N,J. 
Microwave Development Labs" Inc" 

Needham Hgts" Mass, 
Microwave Filter Co" Inc" East Syracuse, 
NY 

Mobil Elctrns" Inc" Anderson, Ind, 
Narda Microwave Corp., Plainview, N.Y, 
New· Tronics Corp" Brookpark, Ohio 
Norsal Industries, Inc" BrentWOOd, N,V, 
OhmiteMfg. Co., Skokie, III. 
OMNI Spectra, Farmington, Mich. 
Premier Microwave, Port Chester, N,Y. 
Pyrofilm Corp., Whippany, N.J. 
Radiation Devices Co" Baltimore, Md. 
Raytheon Co" Waltham, Mass, 
RCA Corp" Camden, N,J, 
R L C Elctrns., Inc., Ml Kisco, N.Y. 
Rohde & Schwarz Sis" Passaic, N.J, 
Sealectro Corp., Mamaroneck,:'N.Y. 
SystronCDonner Microwave Dlv., van 

Nuys, Cal. 
TDKElectronics Co., Ltd., Chlyoda-ku, 

Tokyo 101, Japan 
Technicill Man, Mamaroneck, N,Y, 
TRG Prods., E Boston, Mass, 
Vanan Assocs" Palo Alto,CaL 
Varian Palo Alto Tube Div" Palo Alto, Cal. 
Vector Elctrn. Co., Inc., Sylmar, Cal. 
W-F Products, Inc., Denver, Co. 
Waveline, Inc., W.Caldwell, N.J. 
Welnschel Engrg. Co., Gaithersburg, 

Md. 

Duplexers, Microwave-:-See 
Microwave Duplexers 

Duplicators, Magnetic Tape 
Ampex Corp".Redwood City, Calif, 
Audiotronics, N, HoJlywood, Cal. 
Crown Inl'l., Elkhart, Ind. 
NES, Inc., Itasc.1" III. 
Telectro Sys,. Corp., Corona, N,V: 
Telex Comm. Dlv., MinneapoliS, Minn. 
3M Go" St Paul, Minn. 

Duplicators, Paper Tllpe 
Data Specialties Inc" Highland Park, III. 
NES, Inc., Itasca, III. 
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Dust Covers-See Covers 
Protective 

Dust-Free Ch:mbers-See 
Rooms, Clean, Dust-Free 

DVM'5-See Meters, Volt, 
Digital 

Dynamotors 
Carter Motor Co., Chicago, III. Vol2e635 
Dillon. W.C. & Co., Van Nuys 340, Calif. 
Lear Siegler. Inc., Santa Monica. Calif. 

Editing Equipment, Tape 
Ampex Corp .• Redwood City. Calif. 
Datatron, Inc., Santa Ana, Cal 
Elctrn. Engrg. Co. Cal., Santa Ana, Cal. 
RCA Gov!. & Comm. Sys., Moorestown, 

N.J. 
Video Research Corp., Gaithersburg, Md. 
W-F Products, Inc., Denver, Co. 

Elastomers, Heat Shrinkable 
-See Caps, Forms & Tapes, 
Heat Shrinkable 

Electrical Surge Arresters
See Arresters, Electrical 
Surge 

Electrodes, Electroplating
See Electroplating Equipment 
& Supplies 

Electrodes, HV 
Chemical Etching Equip. & SuPPlY', 

Alexandria. Va. 
Hlpotronics, Inc., Brewster, N.Y. 
Pure Carbon Co .• Inc., SI. Marys. Pa. 

Electromechanical Readouts 
-See Readouts, 
Electromechanical 

Electromagnets-See 
Magnets, Electromagnetic 

Electrometers-See Meters, 
Electrometer 

Electronic SWitches 
(Oscilloscope) 

Kay Elemetrics, Pine Brook, N.J. 
Vol 1.472 

Machine Components Corp., Plainview, 
N.Y. 

Electroplating Equipment & 
Supplies 

Advanced Kinetics, Costa Mesa, Calif. 
Alpha Metals, Inc., Jersey City, N.J. 
Aubin, A.E. Co .• Glastonbury, Conn. 
Beckman Instrs., Cedar Grove, N.J. 
Chemical Etching Equip. & Supply, 

Alexandria, Va. 
Cohn, Sigmund, MI. Vernon, N.Y. 
Fidelity Chem. Prods. Corp., Newark, N.J. 
Gates Elctm. Co., Bronx, N.Y. 
Goldsmith Precious Metals Div., Chicago, 

III. 
Harshaw Chem. Co., Cleveland, Ohio 
Luft Instrs., Inc., Uneoln, Mass. 
M & T Chemicals Inc., Rahway, N.J. 
NL Inds., Inc., Metal Div., New York, N.Y. 
Opad Eiee. Co., Inc., New York, N.Y. 
Sel-Rex Co. Div. Oxy Metal Finishing 

Corp., Nutley, iII.J. 
Seleetrons, Ltd., New York, N.Y. 
Sifco Metachemical, Cleveland,Ohio 
Technic, Inc., Providence, R.1. 
Triac Etctrn. Sys., Forest Hills, N. Y. 
Viking Inds., Inc., Chatsworth, Calif. 

Electroplating Services-See 
Services, Plating 

Elements, Sensing-See 
Transducers 

Eliminators, Battery-Also See 
Power Supplies 

ATR Elctms.,lnc., Sl. Paul, Mlnn.Voll. 
580 

Dynamic Instr. Corp., Plainview, N. Y. 
Volle&6S 

Gates Elctrn. Co., Bronx, N.Y. Voll"687 

Terado Corp., St. Paul, Mlnn. 
VoI10!106,807 

ADC Prods., Minneapolis, Minn. 
American Power Systems Corp., 

Worcester, Mass. 
American Time PrOducts, Woodside, 

N.Y, 
Arnold MagnetiCS, Culver City, Cal. 
BECO, Inc., Salem, Va. 
Cal-Power Corp., EI Segundo, Calif. 
Christie Elec .. Los Angeles, Cal. 
Coil Co. of Amer., Northvale, N.J. 
Dynege, Bloomfl,ld, Conn. 
Dynascan Corp., Chicago, III. 
Eastern Delta Corp., Fair Lawn, N.J. 
Elallco-Dlv. Buchbinder Corp .• 

Bloomfield, Conn. 
Electronic Resch. Assocs., Moonachie, 

N.J. 
Elgin Elctrns. Inc., Waterford, Pa. 
Epsco, Inc •• Addison, III. 
GC ElectroniCS, Rockford, tn. 
Heath Co., Benton Harbor, Mich. 
Kepco, Inc., Rushing, N.Y. 
Mag-Con, Inc., New Brighton, Minn. 
Marathon Battery Co., Houston, Tex. 
Mld-Eaatern Inds., Scotch Plains, N.J. 
North Electric Co., Galion, Ohio 
Opad Elec. Co., Inc., New York, N.Y. 
Power Conversion Prods. Inc., Crystal 

Lake, III. 
Power DeSigns, Westbury, N.Y. 
POWERTEC INC., Chatsworth, Cal. 
Rataleo, Inc., Seattle. Wash. 
Schauer Mfg. Corp., Cincinnati, Ohio 
Shlgoto Inds., Ltd., New York, N.Y. 
Tela-Dynamlcs/Wanlass, Fort 

Washington, Pa. 
Triac Elctrn. Sys., Forest Hills, N. Y. 
Warren G-V Communications, livingston, 

N.J. 

Encapsulating Cups-See 
Cups, Encapsulation 

Encapsulating Materials-See 
Compounds, Encapsulating 

Encapsulation Services-See 
Services, Encapsulation 

Enclosures-See Cabinets & 
Accessories, Metal 

Encoders, Digital-See 
Encoders, Shaft Angle 

Encoders, Displacement, 
Linear 

Renco Corp., Goleta, Cal ......... Vol 1e370 
Airflyte Elctrns. Co., Bayonne, N.J. 
Astrosystems, Inc., Lake Success, N.Y. 
Baldwin Elctrns., Little Rock, Ark. 
Computer Conversions Corp., East 

Northport, N.Y. 
Data Technology Inc., Watertown, Mass. 
Dynapar Corp., Gurnee, III. 
Itek Corp. Meas: Sys. Div., Newton, Mass. 
Norden Div., Norwalk, Conn. 
Perfect Gear & Instr. Corp., Northridge. 

Cam. 
Sequential Information Systems, Elmsford, 

N.Y. 
Spectronlcs, Inc., Richardson, Tex. 
Theta Instr. Corp., Fairfield, N.J. 

Encoders, Keyboard 
Chomerics, Inc., Woburn, Mass. 
Key Tronic Corp., Spokane, Wash. 
Monitor Systems, FI. Wa!lhington, Pa 
Norden Div., Norwalk, Conn. 
Raytheon Co., Quincy, Mass. 
TEC, Inc., Tucson, Ariz. 

Encoders, Optical-See 
Coded Discs, Optical 

Encoders, Shaft Angle, 
Contacting 

Alrflyte Elctrns. co., Bayonne, N.J. 
Vol 2"631 

Computer Conversion. Corp., East 
Northport, N, Y ........................... Volle338 

Renco Corp., Goleta, Cal ......... Vo11e370 
Theta Instr. Corp., Fairfield, N.J. 

Volle3n 
Vernltech, Deer Pk., N.Y.m ....... VoIle380 
Clifton Precision, Clifton Hgts., Pa. 

Evaporation Equipment, Electron Beam 
Corning Glass Works, Elctrn. Prods. 

Dlv., Corning, N.Y. 
Encoder Division, Chatsworth, Cal. 
ILC Data Device Corp., Hlcksv.lle, N.Y. 
Singer Co., Glendale, Cal. 

Encoders, Shaft Angle, 
Magnetic 

Renco Corp., Goleta, Cal. ........ Vol 1.370 
Computer Conversions Corp., East 

Northport, N.Y. 
Kelk, George Ltd., Don Mills, Onl., Canada 
Singer Co., Glendale, Cal. 

Encoders, Shaft Angle, 
Optical 

Renco Corp., Goleta, Cal. ........ Vo11e370 
Theta Instr. Corp., Fairfield, N.J. 

Voll·3n 
Baldwin Elctrns., Little Rock, Ark. 
Clifton Precision, Clifton Hgts., Pa. 
Controlcraft Corp., West Chicago, III. 
Datametrics Inc., Wilmington, Mass. 
Encoder Division, Chatsworth, Cal. 
IMC MagnetiCS Corp., Westbury, N.Y. 
lIek Corp. Meas. Sys. Div .• Newton, Mass. 
Kelk, George Ltd., Don Mills, Ont., Canada 
Mann, David W. Co., Burlington, Mass. 
Sequential Information Systems. Elmsford, 

N.Y. 
Spectronlcs, Inc., Richardson, Tex. 
Trump-Ross Ind'l. Controls. Inc .. Billerica, 

Mass. 

Encoders, Shaft Position
See Encoders, Shaft 
Angle--Also See Resolvers, 
Synchro 

Energy Discharge Systems
See Discharge Systems, 
Energy 

Engineering Reference Books 
-See Technical Books 

Engraving & Profiling 
Services-See Services, 
Metal Etching, Engraving 

Environmental Chambers
See Chambers 

Environmental Seals & 
Feedthrus-See Feedthrus & 
Seals, Environmental 

Environmental Testing 
Services-See Services, 
Environmental Testing 

Equalizers, Audio 
ESC Elctrns. Corp., Palisades Pk., N.J. 

Vol2e563 
Kappa Networks, Inc., Carteret, N.J. 

Vol2e573 
Advanced Dynamic Instrs. Div., Alexandria, 

Va. 
Allee Div., Anaheim, Calif. 
Bulova Watch Co., Freq. Control 

Prods., WoodSide, N.Y. 
Chesterfield Prods. Inc., Saddle Brook, 

N.J. 
Dranetz Engrg. Labs., So. Plainfield, 

N.J. 
Edison Elctrns. Div., Manchester, N.H. 
Fairchild Sound Equip., Commack, N.Y. 
Gotham Audio Corp., New York, N.Y. 
Hlsonlc, Inc" Olathe, Kans. 
Melcor Eletrns. Corp., Farmingdale, N.Y. 
Polyphase Instr. Co., Bridgeport, Pa. 
RFL Inds., Comms. Div., Boonto~, N.J. 
Rockland Sys. Corp., W. Nyack, N.Y. 
Sag Elctrns. Sub. Comstron Corp:, 

Richmond HII~ N.Y. 
Shallco, Inc., Smithfield, N.C. 
Shure Bros., Inc., Evanston, III. 
Spectra Sonies, Ogden, Utah 
Torotel, Inc., Grandview, Mo. 
TT Elctrns., Inc., Los Angeles, Cal. 
Unhottz-OIckie Corp., Hamden, Conn. 

EquaUzers, Delay 
Bulova Watch Co~ Freq. Control 

Prods., Woodside, N.Y .... _ .... Vol 2e554 
Dranetz Engrg. Labs., So. Plainfield, 

N.J ....................... -. ..................... Vo11e427 
ESC Elctms. Corp., Palisades Pk., N.J. 

Vol2e563 
Kappa Networks, Inc., Carteret, N.J. 

Vol2e573 
TMC Systems (Ariz.), Tempe, Ariz. 

Vol2e450 
Allen Avionics, Mineola, N.Y. 
Bowmar/ALI, Inc., Acton, Mass. 
Chesterfield Prods. Inc., Saddle Brook, 

N.J. 
Data Delay Devices, Clifton, N.J. 
Hlsonic, Inc., Olathe, Kans. 
Melcor Elctrns. Corp., Farmingdale, N.Y. 
RFL Inds., Comms. Div., Boonton, N.J. 
RHG Elctrns. Lab., Deer Park, N.Y. 
Seg Elctrns. Sub. Comstron Corp., 

Richmond Hili, N.Y. 
Teledyne Mec., Palo Alto, Cal. 
TT Elctrns., Inc., Los Angeles, Cal. 
Universal Ad-Yu Elctrns., Inc., Milwaukee, 

Wi. 

Equalizers, Phase 
ESC Elctrns. Corp., Palisades Pk., N.J. 

Vol2e563 
Kappa Networks, Inc., Carteret, N.J. 

Vo12·S73 
Allen AvioniCS, Mineola, N.Y. 
Bowmar I ALI, Inc., Acton. Mass. 
Bulova Watch Co., Freq. Control 

Prods., Woodside. N.Y. 
Chesterfield Prods. Inc., Saddle Brook, 

N.J. 
Collins Radio Co., Dallas, Tex. 
Dranetz Engrg. Labs., So. Plainfield, 

N.J. 
GTE Lenkurt Inc., San Carlos, Calif. 
Hlsonlc, Inc., Olathe, Kans. 
Seg Elctrns. Sub. Comstron Corp., 

Richmond Hill, N.Y. 
Torotel, Inc., Grandview, Mo. 
TT Elctrns., Inc., Los Angeles, Cal. 
Universal Ad-Yu Elctrns., Inc .. Milwaukee, 

Wi. 

Erasers, Magnetic Tape (Bulk) 
Ampex Corp., Redwood City, Calif. 
Bell & Howell Co., Pasadena, Calif. 
Coil Co. of Amer., Northvale, N.J. 
GC ElectroniCS, Rockford, III. 
Hammond Mfg. Co. (U.S.) Inc., Buffalo, 

N.Y. 
Mlcrotran Co. Inc., Valley Stream, N.Y. 
RCA Corp., Camden, N.J. 
Robins Ind's. Corp., Consumer Products 

Div., Commack, N.Y. 
Shallco, Inc., Smithfield, N.C. 

Escutcheons 
Brady, W.H. Co., Milwaukee, Wisc. 
GC ElectroniCS, Rockford, III. 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y. 
Photo Chemical Prods. Cal., Santa 

Monica, Cal. 
South Shore Metal Prods., Inc., 

Farmingdale, N.Y. 
Topflight Corp., York, Pa. 

Etchants, Printed Circuit-See 
Printed Circuit Etchants 

Evaporation Equipment, 
Electron Beam 

Edwards High Vacuum, Grand Island, N.Y. 
Materials Resch. Corp., Orangeburg, N.Y. 
Perkin-Elmer Ullek Inc., Palo Alto, Calif. 
Sloan Technology Corp., 'Santa Barbara, 

Calif. 
Torr Labs .. Los Angeles, Cal. 
Varian Assocs., Palo Alto, Cal. 
Varian Assocs., Vacuum Div., Palo Alto, 

Cal. 

Exciters-See Oscillators 

Exciters, Vibration-See 
Vibration Test Systems 

Expanders, Meter-See 
Multipliers, Meter 

Explosive Gas Indicators
See Detectors, Gas Leak 

Extractors, Circuit Board, 
Fuse, Lamp, Tube-See 
Pullers· 

·Vo'- 4-1973 For addresses, phones and key personnel, see YELLOW pages. 73 



Eyelets 
Eyelets 
Acme Model Engrg. Co., Ridgefield, N.J. 
Bead Elctrns., Bridgeport, Conn. 
Beman Mfg" Inc., New Cumberland, Pa. 
Berg Electronics, New Cumberland, Pa, 
Chromalloy-Alcon Inc., Chicago, III. 
Circon Corp., Santa Barbara, Ca. 
Fischer Special Mfg. Co., Cincinnati, Ohio 
GC Electronics, Rockford, III. 
General Mfg. Co., Glendale, Calif. 
GTE Sylvania Inc., Warren, Pa. 
GTI Corp. (E), Pittsburgh, Pa. 
Kawecki Berylco Inds., Inc., New York, 

N.Y. 
Kepro Cir. Sys., Inc., SI. Louis, Mo. 
Keystone Elctrns. Corp., New York, N.Y. 
Norelcom Inds., Inc., Farmingdale, N.Y. 
Pylon Co., Inc., Attleboro, Mass. 
Revere Copper and Brass, Incorporated, 

New York, N.Y. 
Shigoto Inds., Ltd., New York, N.Y, 
Sjoberg, C. & Son, Inc., Cranston, R.1. 
Smith, Herman H., Inc., Bklyn., N.Y. 
Staver Co., Inc., Bay Shore, N.Y. 
3M Co., SI. Paul, Minn. 
Useco Div., Van Nuys, Cal. 
USM Corp., Shelton, Conn. 
Vector Elctrn. Co., Inc., Sylmar, Cal. 
Zierick Mfg. Corp., Mt. Kisco, N.Y. 

Fabrics, Conductive 
Carbone Corp., Boonton, N.J. 
Emerson & Cuming, Inc., Canton, Mass. 
Hartwell Corp., Los Angeles, Calif. 
Merix Chem. Co., Chicago, III. 
Plymouth Rubber Co., Inc., Canton, Mass. 
3M Co., SI. Paul, Minn. 
3M Co., Dielectric Materials & Sys. Div" 

St. Paul, Minn. 
Union Carbide, Carbon Prods. Div., New 

York, NY. 
Wire Cloth Enterprises, Inc., Pittsburgh, 

Pa. 
Zippertubing Co., Los Angeles, Calif. 

Facsimile Equipment-See 
Comm. Systems, Facsimile 

Fans-5ee Blowers & Fans 

Fasteners, Metal 
GC ElectroniCS, Rockford, III ... Vol 3°679 
Precision Metal Prods. Co., Stoneham, 

Mass ........................................... Vol 3°767 
Smith, Herman H., Inc., Bklyn., N.Y. 

Vol 30827 
Transcon Mfg. Co., Dallas, Tex. 

Vol 30 1412 
Waldom Elctrns., Inc., Chicago, III. 

Vol 30 1072,1073 
Abacus Elctrns. Corp., Dobbs Ferry, N.Y. 
Acme Model Engrg. Co., Ridgefield, N.J. 
Adams Rite Mfg. Co., Glendale, Calif. 
Aerospace Knob Co., So. EI Monte, Calif. 
Allen Mfg. Co., Hartford, Conn. 
Anchor Alloys, Inc., Brooklyn, N.Y. 
APM-Hexseal, Englewood, N.J. 
Avibank Mfg. Inc., Burbank, Calif. 
Berg ElectroniCS, New Cumberland, Pa. 
Birnbach Co., Inc., Freeport, N.Y. 
Bostitch, E. Greenwich, R.1. 
Camcar Screw & Mfg., Rockford, III. 
Cherry Rivet & Boots Nut Divs., Santa 

Ana, Calif. 
Cinch Connectors, Oper of TRW Elctrn. 

Comps., Elk Grove Village, III. 
Cinch-Monadnock, Oper. of TRW Elctrn. 

Comps., City of Industry, Cal. 
Circon Corp., Santa Barbara, Ca. 
Communications Technology Corp., Los 

Angeles, Cal. 
Controllnds. Inc., Inwood, N.Y. 
Daburn Elctrns. & Cable Corp., Bronx, 

N.Y. 
Delbert Blinn. Co., Pomona, Calif. 
Deutsch Fastener Corp .. Los Angeles, 

Cal. 
Dimco-Gray Co., Dayton, Ohio 
Dzus Fastener Co .. Inc., West ISlip, N.Y. 
Eaton Corp., Engired. Fasteners Div" 

Cleveland, Ohio 
Elastic Stop Nut Div., Union, N.J. 
Elctrn. Molding Corp., Woonsocket, R.I. 
Fischer Special Mfg. Co., CinCinnati, Ohio 
Globe PlastiCS, Pomona, Cal. 
Gries Reproducer Co .. New Rochelle, N.Y. 
Groov-Pin Corp .. Ridgefield, N.J. 
Hartwell Corp., Los Angeles, Calif. 

Heli-Coil Prods., Danbury, Conn. 
ITT Harper Inc., Morton Grove, III. 
ITT Holub Inds., Sycamore, III. 
Jacobson Mfg. Co., Inc., Kenilworth, N.J. 
Keller, Hugo P., Inc., New York, N.Y. 
Keystone Elctrns. Corp., New York, N.Y. 
Kinetron Corp., Asbury Park, N.J. 
Laminated Shim Co., Inc., Glenbrook, 

Conn. 
Milford Rivet & Mach., Milford, Conn. 
MorriS, J.1. Co., Southbridge, Mass. 
Nelson Stud Welding Co., Lorain, Ohio 
Norelcom Inds., Inc., Farmingdale, N.Y. 
Nylok Co. Div., Paramus, N.J. 
Pan-L-Fast, N. Hollywood, Cal. 
Paneloc Corp., Collinsville, Conn. 
Parker Seal Co., Culver City, Calif. 
Penn Engrg. & Mfg. Corp., Doylestown, 

Pa. 
Penn Fibre & SpeCialty, Phila., Pa. 
Philips Elmet Corp., Lewiston, Me. 
PIC Design Division, Ridgefield" Conn. 
Plastiglide Mfg. Corp., Santa Monica, Cal. 
Pylon Co., Inc., Attleboro, Mass. 
Seastrom Mfg. Co., Glendale, Cal. 
Shigoto Inds., Ltd_, New York, N_Y. 
Sjoberg, C. & Son, Inc., Cranston, R.1. 
Skyo Industries Inc., Deer Park, N.Y. 
Stake Fastener Co., S. EI Monte, Calif. 
Sterling Instr., New Hyde Pk., NY 
Stock Drive Prods., New Hyde Pk., N.Y. 
TA Mfg. Corp., Los Angeles, Cal. 
Timber-Top, Inc., Freeport, N.Y. 
Tridair Inds., Torrance, Calif. 
Useco Div., Van Nuys, Cal. 
USM Corp., Shelton, Conn. 
Vector Elctrn. Co., Inc., Sylmar, Cal. 
VemalineProds.Co .. Wyckoff, N.J. 
Waldes Kohinoor, Inc., Long Island City, 

N.Y. 
Waterbury Pressed Metal Co., Waterbury, 

Conn. 
Western Indicator Co., So. EI Monte, Cal. 
Whittaker Corp., los Angeles, Cal. 
Wrought Washer Mfg. Co., Milwaukee, 

Wisc. 
Zierick Mfg. Corp., MI. Kisco, N.Y. 

Fasteners, Non-Metallic 
GC ElectroniCS, Rockford, III ... Vol 3°679 
Smith, Herman H., Inc., Bklyn., N.Y. 

Vol3oS13,S27 
Waldom Elctrns., Inc., Chicago, III. 

Vol 30 1072,1073 
Acme Model Engrg. Co., Ridgefield, N.J. 
All States Plastic Mfg. Co., Inc., Chicago, 

III. 
Amp Inc., Harrisburg, Pa. 
Anchor Alloys, Inc., Brooklyn, N.Y. 
Birnbach Co., Inc., Freeport, N.Y. 
Bivar, Inc., Santa Ana, Cal. 
Cincinnati Dev. & Mfg. Co., CinCinnati, 

Ohio 
Daburn Elctrns. & Cable Corp., Bronx, 

N.Y. 
Delbert Blinn. Co., Pomona, Calif. 
Dzus Fastener Co., Inc., West Islip, N.Y. 
Eaton Corp., Engired. Fasteners Div., 

Cleveland, Ohio 
Electrovert, MI. Vernon, N.Y. 
Globe Plastics, Pomona, Cal. 
Gries Reproducer Co., New Rochelle, N.Y. 
Hanscom, H.F. Co., Inc., Providence, R.i. 
Hartwell Corp., Los Angeles, Calif. 
ITT Harper Inc., Morton Grove, III. 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y. 
Loctite Corp .. Newington, Conn. 
Norelcom Inds., Inc., Farmingdale, N.Y. 
Panduit Corp., Tinley Pk., III. 
Penn Fibre & Specialty, Phila., Pa. 
PIC Design Division, Ridgefield" Conn. 
Plastiglide Mfg. Corp., Santa Monica, Cal. 
Pylon Co., Inc., Attleboro, Mass. 
Richco Plastic Co., Chicago, III. 
Sterling Instr., New Hyde Pk., NY 
Stock Drive Prods., New Hyde Pk., N.Y. 
Taylor Industries Inc., Howell, Mich. 
3M Co., SI. Paul, Minn. 
Transcon Mfg. Co., Dallas, Tex. 
Tridair Inds., Torrance, Calif. 
Useco Div., Van Nuys, Cal. 
Weckesser Co., Inc" Chicago, III. 

Fault Locators-See 
Detectors, Flaw & Defect 

PRODUCT INDEX & DIRECTORY 

Feedthrus & Seals, 
Environmental 

Gulton Inds., Newport Bch., Cal. 
Vol 30683 

Victoreen Instr., Cleveland, Ohio 
Vo1309S9 

Alberox Corp., New Bedford, Mass. 
Amphenol Sales Div., Bunker Ramo 

Corp., Broadview, III. 
Amphenol 5ams Div., Chatsworth, Cal. 
Basic Ceramics Inc., Hawthorne, N.J. 
Ceramaseal, Inc., New Lebanon Center, 

N.Y. 
Conax Corp., Buffalo, N.Y. 
Edwards High Vacuum, Grand Island, N.Y. 
Eimac, San Carlos, Calif. 
Elctrn. Molding Corp" Woonsocket, R_I. 
General Lab. Assocs., Norwich, N.Y. 
GTI Corp. (E), Pittsburgh, Pa. 
Hermetic Seal Corp., Rosemead, Cal. 
High Vacuum Equip. Corp., Hingham, 

Mass. 
ITT Cannon Eleotric, Santa Ana, Cal. 
Latronics Corp., Latrobe, Pa. 
Materials Resch. Corp., Orangeburg, N.Y. 
Metal Bellows Corl+, Sharon, Mass. 
Metex Corp., Edison, N.J. 
Norelcom Inds., Inc., Farmingdale, N.Y. 
Parker Seal Co., Culver City, Calif. 
Perkin-Elmer Ultek Inc., Palo Alto, Calif. 
Rowe Inds., Dlv., Toledo, Ohio 
Sealectro Corp., Mamaroneck, N.Y. 
Servometer Corp., Clifton, N.J. 
Sloan Technology Corp., Santa Barbara, 

Calif. 
Smith, Herman H., Inc., Bklyn" N,Y. 
Union Carbide, Carbon Prods. Div., New 

York, N.Y. 
Vactronic Lab. Equip., Inc., E. Northport, 

N.Y. 
Vacuum Resch. Mfg., San Ramon, Cal. 
Varian Assocs., Palo Alto, Cal. 
Varian Assocs., Vacuum Div., Palo Alto, 

Cal. 
Westinghouse Elec., Elmira, N.Y. 

Feedthrus, Terminal-See 
Terminals, Feedthru 

Ferrite Material & Parts 
Fair-Rite Prods. Corp., Wllllkill, N.Y. 

Vol 30 1008 
Ferronics, Inc., Fairport, N.Y. Vol 30 1009 
Ferroxcube Corp., Saugerties, N.Y. 

• Vol 30 1010,1011,1013 
Krystinel Corp., Port Chester, N. Y. 

110130 1019 
Aertech Inds., Sunnyvale, Calif. 
Ceramic Magnetics, Inc., Fairfield, N.J. 
Countis Inds., San Luis ObiSpo, Cal. 
Indiana General, Keasbey, N. J. 
Marconi Elctrns. Inc., Elmsford', N.Y. 
Murata Mfg. Co. Ltd., Kyoto, Japan 
Nucleonic Prods., Canoga Pk, Cal. 
Quartzite Processing, Inc., Malden, Mass. 
Stackpole Carbon Co., Elctrn. Compo 

Div.·Soft Ferrites/Special Resistors, SI. 
Marys, Pa. 

TDK Electronics Co., Ltd., Chiyoda-ku, 
Tokyo 101, Japan 

Trans-TeCh, Gaithersburg, Md. 
United Mineral & Chem. Corp., New York, 

N.Y. 
Uthe Technology Int'l., Sunnyvale, Cal. 

Fiber Optic Bundles 
ACMI Ind'l. Div., Bronx, N.Y. 
Allied Elctrns., Chicago, III. 
Bausch & Lomb, Rochester, N.Y. 
Bendix Corp., Sturbridge, Mass. 
Corning Glass Works, Television Prods. 

Div., Corning, N.Y. 
Dolan-Jenner Inds., Inc., Melrose, Mass. 
E.1. DuPont DeNemours & Co., 

Wilmington, Del. 
Fiber Photics, Inc., Santa Cruz, Cal. 
Lenox Instr. Co., Philadelphia, Pa. 
OptiCS Technology, Palo Alto, Cali/. 
Opto-Metric Tools, Rockleigh, N.J. 
Penn Keystone Corp., Ansonia, Conn. 
Rank Precision Inds., Des Plaines, III. 
Sensor Technology, Chatsworth, Cal. 
Techni-Tool, Inc., Philadelphia, Pa. 
Valpey Corp., Holliston, Mass. 
Welch Allyn, Inc., Skaneateles Falls, N.Y. 
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PRODUCT INDEX & DIRECTORY 

Films, Capacitor 
Chemplast, Inc., Wayne, N.J. 
Dixon Corp., BriStol, R.I. 
E.I. DuPont DeNemours & Co., 

Wilmington, Del. 
Electro-Science Labs., Pennsauken, N. J. 
Elctrn. Concepts, Inc., Eatontown, N.J. 
Flltron Co., Flushing, N.Y. 
General Elec., Insulating Matl's., 

Schenectady, N.Y. 
In Jennings, Monrovia, Cal. 
NaIVar Corp., Rahway, N.J. 
Permaluster, Inc., Burbank, Calif. 
Schweitzer, Peter J. Div., Lee, Mass. 
Thin Film Services, Gile, Wisc. 
3M Co., SI. Paul, Minn. 
3M Co., DIelectric Materials a Sys. Dlv., 

St. Paul, Minn. 
United Mineral & Chem. Corp., New York, 

N.Y. 

Films, Masking (Incl. 
Photographic) 

AGFA-Gevaert, Inc., Teterboro, N.J. 
Cadllac Plastics & Chems., Detroit, Mich. 
Conforming Matrix Corp., Toledo, Ohio 
Keuffal & Esser Co., Morristown, N.J. 
Photronic Labs., Danbury, Conn. 
Suffolk Etched Prods., Inc., Riverhead, 

N.Y. 
Thin Film Services, Gile, Wisc. 

Films, Resistance 
Caddock Elctrns., Riverside, Cal. 

Vol 3"1104 
CompU1er InB1ra., Hempstead, N.Y. 
Electro-Science Labs., Pennsauken, N. J. 
Hybrid Technology Corp., Arlington, 

Tex. 
NorsallOOustries, Inc., Brentwood, N.Y. 
PRO Elctms .• Inc .. Westbury, N.Y. 
Thin Film Services. Gile. Wise. 
3M Co .• SI. Paul, Minn. 
TRW liRe Fixed ReSistors, Burlington, 

Iowa 
Ward Leonard Hagerstown Div., 

Hagerstown. Md. 

Filter Synthesizers 
Rockland Sys. Corp~ W. Nyack, N.Y, 

Vol 10499 
Allen Avionics, Mineola, N.Y. 
Kinetic Tech., Inc., Santa Clara, Cal. 
Omn~ec Corp .• Nytronics Filter Div., 

PhOenix, Ariz. 

Filters, A-F 
A. P. ClrcuH Corp., New York, N.Y, 

Vol 20551 
Chesterfield Prods. Inc" Saddle Brook, 

N. J ............................................... Vol 20555 
Cif.Q. Tel, KenSington, Md. Vol 20555,557 
Clrtech Corp., Leawood, Kans. Vol 20402 
Comstron Co~ Richmond HIli, N.Y. 

Vol 20576,571 
Data Dalay Devices, Clifton, N.J. 

Vol 205&2 
ESC EJctrns. Corp., Pallaadea Pk., N.J. 

Vol 20553 
Genl8co Technology Corp., Eldema 

DIY., Compton, Cal ................... Vol 20556 
HI80I\IC, Inc., Olathe, Kans ....... Vol 20558 
Ithaco, Inc., Itheca, N.Y ............. Vol 20571 
Kappa Networks, Inc., Carteret, N.J. 

Vol 20572,573 
Krohn-HIte, cambridge, Masa. Vol 20574 
Mul1lmetrlc Industries, Richmond Hili, 

N.Y .......... __ ............ __ .............. Vol 20576 
Reeves·Hoffman Dlv., Carlisle, Pa. 

Vol 20445 
Rockland Sys. Corp., W. Nyack, N.Y. 

Vol 10498 
Sag Elctms. Sub. Comstron Corp., 

Richmond Hili, N.Y ................... Vol 20571 
T·F ElectroniCS, Inc., Auatln, Tex. 

Vol 20452 
TT Elctrns., Inc., Los Angeles, Cal. 

Vol 20580,581 
ADC Prods., Minneapolis, Minn. 
AladdIn Elctms., NashVille, Te"", 
Allison Labs .• Inc .• Austin. Tex. 
A.R.F. ProduCtS. Inc., Boulder. Colo. 
Biometrics Instrument Corp .• Garland. Tex. 
/ilOUms Pacific Magnetic Corp .• Romoland. 

Calif. 
Bramco Controls, Piqua, Ohio 

Bulova Watch Co., Freq. Control 
Prods., WoodSide, N.Y. 

Coast Coil Co .• Los Angeles. Calif. 
Crystal Network Prods. Corp .• Erie, Pa. 
De Coursey Engrg. Lab., Culver City, Cal. 
Dietz Design, Inc .• Belton. Mo. 
Dynalab Corp., Van Nuys, CaL 
Dytronlcs Co., Columbus, Ohio 
Electrocom Inds., So. Bend, Indiana 
Emergency Beacon Corp., New 

Rochelle, N. Y. 
EWC, Inc .• Kenilworth, N.J. 
Fairchild Sound Equip., Commack, N.Y. 
Filtron Co., Flushing. N.Y. 
Freed Transformer Co., Bklyn., N.Y. 
General Radio Co., Concord. Mass. 
General ReSistance, Inc .• Mt. Vernon. N.Y. 
Genisco Tech. Corp., Genistron Div., 

Compton, Cal. 
Gao Space. Houston, Tex. 
Gudeman Corp., Chicago, III. 
Hertz Filter. Syosset, N.Y. 
Kinetic Tech., Inc., Santa Clara, Cal. 
Unear Networks Co., San Pedro, Cal. 
McCoy Elctrns. Co., Mt. Holly Springs, 

Pa. 
Mlcrotran Co. Inc., Valley Stream, N.Y. 
Murata Corp. of America, Elmsford, 

N.Y. 
Mur.ta Mfg. Co. Ltd., Kyoto, Japan 
Neshamlny Transformer, Furlong, Pa. 
North Hills E1ctrns., Inc., Glen Cove. 

N.Y. 
Omnitec Corp .• Nytronics Filter Div., 

Phoenix, Ariz. 
Pall Corp., Glen Cove, N.Y. 
Polyphase Instr. Co., Bridgeport, Pa. 
Pulse Techniques. Inc., Teaneck. N.J. 
Q-Tech Corp., Los Angeles, Cal. 
Raytheon Co .• Quincy. Mass. 
Riverbank Labs., Geneva, III. 
Rohde & Schwarz Sis .• PassaiC, N.J. 
San Fernando Elec. Mfg .. San Fernando, 

Cal. 
Shalico. Inc .• Smithfield, N.C. 
Solid State Elctrns. Corp., Sepulveda, 

Cal. 
Spectral Dynamics Corp. San Diego. San 

Diego. Cal. 
Sprague Elec. Co .. No. Adams, Mass. 
Torotel, Inc., Grandview, Mo, 
Torotron. MI. Vernon, N.Y. 
TRW/UTC Transformers, New York, 

N.Y. 
Tyco Filters Dlv. Inc., Phoenix, Ariz. 
Unholtz·Dickle Corp., Hamden, Conn. 
Universal Ad-Yu Elctrns., Inc .• Milwaukee, 

Wi. 
White Instrs .• Inc .• Austin , Tex. 
Wiltron Co., Palo Alto. Calif. 

Filters, Active (All Types) 
A. P. Circuit Corp., New York, N.Y. 

Vol 20551 
Burr-Brown Resch. Corp., Tucson, Ariz. 

Vol 20590 
Clrtech Corp., Leawood, Kans. Vol 20402 
Comstron Corp., Richmond Hill, N.Y. 

Vol 20576,571 
Dynamics Elctrnc. Prods., Inc., Santa 

Fe Springs, Cal ......................... Vol 20311 
Electronic Research Co., Shawnee 

Mission, Kan ............................. Vol Z-405 
Frequency Devlcea, Inc., Haverhill, 

Mass ........................................... Vol 20565 
Genlsco Technology Corp., Eldema 
Dlv~ Compton, C.l .................. Vol 20586 

Krohn-HHe, Cambridge, Mass. VoI20574 
Multlmetric Induatrles, Richmond Hili, 

N.Y ............................................... Vol 20576 
Sag Elctrns. Sub. Comstron Corp., 

Richmond Hili. N.Y ................... Vol 20571 
Advanced Energy Conversion, Belmont, 

Cal. 
American Time Products. WoodSide, 

N.Y. 
American Trans-Coil Corp., Richmond Hill. 

N.Y. 
AMF Electical Prods., Alexandria, Va. 
Beckman Instrs., Heiipot Dlv., Fullerton, 

Cal. 
Bulova Watch C~ Freq. Control 

Prods., Woodside, N.Y. 
Cambridge Thermionic. Cambridge. Mass 
Cermetek, Inc .• Mountain View. Cal. 
Clr-Q-Tel, KenSington, Md. 
Circuit Technology. Farmingdale, N.Y. 
De Coursey Engrg. Lab., Culver City. Cal. 

Filters, Band Elimination 
Dynalab Corp., Van Nuys, Cal. 
Electro-Opticallnds., Inc., Santa Barbara, 

Cal. 
Elctrn. Assocs .. W. Long Branch, N.J. 
Emergency Beacon Corp., New 

Rochelle, N. Y. 
General Radio Co., Concord, Mass. 
HI80nlc. Inc., Olathe, Kans. 
Inservco. Inc., La Grange, Ohio 
Integrated Microsystems Inc .• Mt. View. 

Cal. 
Ithaca, Inc., Ithaca, N.Y. 
Kinetic Tech .• Inc., Santa Clara, Cal. 
Unear Networks Co., San Pedro. Cal. 
Marconi Elctrns. Inc .• Elmsford, N.Y. 
NE$, Inc.. Itasca, III. 
Omnitec Corp .• Nytronics Filter Div .• 

Phoenix. Ariz. 
Pall Corp .• Glen Cove. N.Y. 
Polyphase Instr. Co., Bridgeport, Pa. 
Radiation Devices Co .• Baltimore, Md. 
Rockland Sys. Corp., W. Nyack, N.Y. 
SCS Corporallon·Mlcrosystems, Ft. 

Lauderdale, Fla. 
Solid State Elctms. Corp •• Sepulveda, 

Cal. 
Spectrum Instrs .. Inc .• New Rochelle, N.Y. 
Sprague Elec. Co .• No. Adams, Mass. 
Statek Corp., Orange, Cal. 
T·F ElectroniCS, Inc., Austin, Tex. 
Torotron. MI. Vernon. N.Y. 
White Instrs .• Inc .• Austin, Tex. 
Wiltron Co., Palo Alto. Calif. 

Filters, Alr-See Air Cleaners 
& Filters 

Filters, Analog-See Filters, 
Continuously Variable 

Filters, Antenna 
Bird Elctrn., Cleveland, Ohio .... Vol 10396 
Genlsco Technology Corp., Eldema 

Dlv., Compton. Cal ................... Vol 20566 
TMC Systems (Ariz.), Tempe, Ariz. 

Vol 20451 
Addington Labs .. Inc .• Santa Clara. Calif. 
American Trans-Coil Corp .• Richmond Hill. 

N.Y. 
Applied Research Inc., Port 

Washington, N.Y. 
Clr-Q-Tel, KenSington, Md. 
Clrtech Corp., Leawood, Kans. 
Delta-Benco Ltd .• Rexdale. Ont., Can. 
Dynalab Corp., Van Nuys, Cal. 
Electro-Mechanics Co., Austin, Tex. 
Engelmann Microwave, Montville. N.J. 
Frequency Engrg. Labs .• Farmingdale. N.J. 
GC ElectroniCS, Rockford, III. 
General Microwave Corp .• Farmingdale. 

N.Y. 
Hertz Filter. Syosset. N.Y. 
Jerrold Electronics Corp .• Philadelphia, Pa. 
Johnson E. F. Co., Waseca, Minn. 
Kaman Sciences Corp .• Colorado Springs. 

Colo. 
Lorch Elctms. Corp., Englewood, N.J. 
Maury Microwave Corp., Cucamonga, 

Calif. 
McCoy Elctrns. Co., Mt. Holly Springs, 

Pa. 
Microphase CorP .. Cos COb, Conn. 
Microwave Filter Co .• Inc .• East Syracuse, 

N.Y. 
Norsal Industries, Inc .• Brentwood. N.Y. 
Omnitec Corp., Nytronics Filter Div., 

Phoenix. Ariz. 
Plezo Technology Inc., Orlando, Fla. 
Premier Microwave. Port Chester, N.Y. 
RF Systems. Inc .• Cohasset. Mass. 
R L C Elctrna., Inc., MI. Kisco, N.Y. 
Ryka Scientific, Inc., Sunnyvale. Cal. 
Sag ElctrnB. Sub. Comstron Corp., 

Richmond HIli, N.Y. 
Sinclair Radio Labs .• Maple. Ont.. Can. 
TDK Elctms. Corp., Long Island CHy, 

N.Y. 
Teledyne Microwave. Mountain View. Cal. 
Telonic IOOs., Inc .• Laguna Beach. Cain. 
Torotron. Mt. Vernon. N.Y. 
Transco Prods .• Inc .• Venice. Cal. 
TT Elctrns., Inc., Los Angeles, Cal. 
Varl·L CO~ Inc., Denver, Colo. 
Vector Industries. Palo Alto, Cal. 

Filters, Band Elimination 
Aladdin Elctrns., N.shvRle, Tenn. 

Vol 301248 
Applied Research Inc., Port 

Washington, N.Y ....................... Vol 20607 
Bendix, Franklin, Ind ................. Vol 20609 
Bulova Watch Co., Freq. Control 

Prods •• WoodSide, N.Y. _ ....... Vol 205" 
Chesterfield Proda. Inc., Saddle Brook, 

N. J ............................................... Vol 20555 
Clrtech Corp., Leawood, Kans. Vol 20402 
Comslron Corp., Richmond HHI, N.Y. 

Vol 10500; Vol 20576,571 
CTS Corp, Elkhart, Ind ............... Vol 20399 
Dale ElectroniCS, Inc., Norfolk, Nebr. 

• Vol 20594 
Damon COrp., Weatwood, M •••• 

Vol 40389* 
Erie Frequency Control, Cerllsle, Pa. 

Vol 20407 
ESC Elctms. COrp., Palisades Pk., N.J. 

Vol 20553 
Frequency Devices, Inc., HaVerhill, 

Mass ........................................... Vol 20555 
Genlsco Technology Corp., Eldema 

Dlv., Compton, Cal ........ _ ........ Vol 20586 
Hlsonlc, Inc., Olathe, Kans. ...... Vol 20568 
Hopkins Engrg., San Femando, Cal. 

VoI205e9 
Hughes Aircraft Co., CommunICatIOn 

Prods. Dept., Microelectronic Prods. 
Dlv •• Newport Bch., Cal ......... Vol 20418 

Ithaca, Inc., Ithaca, N.Y ............. Vol 20571 
Kappa Networks, Inc., Carteret, N.J. 

Vol 20573 
Krohn·Hlte, Cambridge, Masa. VoI20574 
Lorch Elclrna. Corp., Englewood, N.J. 

Vol 20615 
Multlmetrlc Induatrlea, Richmond HII, 

N.Y ............................................... Vol 20576 
Plezo Technology Inc., Orlando, Fla. 

Vol 20442 
R L C Elctrns., Inc., MI. Kisco, N.Y. 

Vol 20820 
Rockland Sys. Corp., W. Nyack, N.Y. 

Vol 1 .... 
Seg Elctrns. Sub. Comstron Corp., 

Richmond Hili, N.Y. 
Vol 1"500; Vol 20571 

TMC Systems (Ariz.), Tempe, Ariz. 
Vol 20451 

Torolel, Inc., Grandview, Mo ... Vol 20453 
TT Elctrns., Inc., LOB Angeles, Cal. 

Vol 20580 
Weiwyn Canada Ltd •• London, Ont., 

Can ............................................... Vol 20594 
ADC Prods., Minneapolis, Minn. 
Addington Labs .• Inc .• Santa Clara. Calif. 
Aertech Inds., Sunnyvale, Calif. 
Airtron. Morris Plains. N.J. 
AII·Tronlcs Inc., Westbury, N.Y. 
Allen Avionics, Mineola, N.Y. 
Allison Labs .• Inc., Austin, Tex. 
American Elctrn. Labs .• Inc., Lansdale, Pa. 
American Nucleonics Corp., Woodland 

Hills, Cal 
American Trans-Coil Corp .• Richmond Hill. 

N.Y. 
A. P. Circuit Corp., New York, N.Y. 
A.R.F. Products. Inc .• Boulder, Colo. 
Automatic Coil. New Hyde Pk., N.Y. 
B & K Instra" Inc., Cleveland. Ohio 
Bourns Pacific MagnetiC Corp .• Romilland. 

Calif. 
Bramco Controls, Piqua, Ohio 
Burr·Brown RHCh. Corp., Tucson, ArIz. 
Captor Corp., Tipp C~. Ohio 
Cenlr.lab EJctms Dlv., Mllwllllk .. , WIse 
Coast Coil Co .. Los Angeles. Calif. 
CorneIl·Dubllier Elctms., Nawark, N.J. 
Crystal Network Prods. Corp., Erie. Pa. 
Dale Elctrns., Inc., Yankton, S.D. 
Data Delay DevlCa., Clifton, N.J. 
De Coursey Engrg. Lab .• Culver City. cal. 
Delta-Benco Ltd .• Rexdale. Ont., Can. 
Dietz'Design, Inc .• Belton. Mo. 
Dynalab Corp., Van Nuys, Cal. 
Dynamics Elctmc. Prod •• , Inc.; Santa 

Fe Springs, Cal. 
Dytronics Co., Columbua, Ohio 
Eklctrac, Inc .• Anaheim, Cain. 
Electro-Mechanics Co .• Austin. Tex. 
Electracom Inds .• So. Band. Indiana 
Elctrn.Assocs .• W. Long Branch. N.J. 
Electronic Research Co., Shewnee 

Mission, Kan. 
EWC. Inc .• Kenilworth, N.J. 
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Filters, Band Elimination (cont'd) 
Filtron Co., Flushing, N.Y. 
Freed T~ansformer Co., Bklyn., N,Y. 
Frequency Elctms., New Hyde Pk., NY 
Frequency Engrg. Labs., Farmingdale, N.J. 
General Radio Co., Concord, Mass. 
Genisco Tech. Corp., Genistron Div., 

Compton, Cal. 
Hertz Filter, Syosset, N.Y. 
Hope Elctrns., Clifton, N.J. 
ITT Jennings-Monrovia, San Jose, Cal. 
Jerrold Electronics Corp" Philadelphia, Pa, 
Kaman Sciences Corp., Colorado Springs, 

Colo, 
Kinetic Tech., Inc., ,Santa Clara, Cal. 
Marconi Instrs., Englewood, N.J. 
Maury Microwave Corp" Cucamonga, 

Calif. 
McCoy Elctrns. Co., Mt. Holly Springs, 

Pa. 
Microphase Corp" Cos Cob, Conn, 
Microsonics, Inc" Weymouth, Mass, 
Microtr.n Co. Inc., Valley Stream, N.Y. 
Microwave Development Labs" Inc., 

Needham Hgts, , Mass, 
Mu·Del Elctrns" Silver Spring, Md, 
Norsal Industries, Inc" Brentwood, N,Y, 
Omnitec Corp" Nytronics Filter Div" 

Phoenix, Ariz, 
Physical Elctrn, Labs" Menlo Park, Calif, 
Piezo Crystal Co" Carlisle, Pa, 
Polyphase lristr, Co" Bridgeport, Pa, 
Premier Microwave, Port Chester, N,Y, 
0-Tech Corp., Los Angeles, Cal. 
Radiation Devices Co" Baltimore, Md, 
Raytheon Co., Quincy, Mass. 
RF Interonlcs, Bay Shore, N.Y. 
Ryka Scientific, Inc" Sunnyvale, Cal. 
San Fernando Elec, Mfg" San Fernando, 

Cal. 
Sealectro Corp., Mamaroneck, N.Y. 
Signal Analysis Oper" Hauppauge, N,Y, 
Sinclair Radio Labs" Maple, Onl., Can, 
Spectra Sonics, Ogden, Utah 
Spectrum Instrs" Inc" New Rochelle, N,Y. 
Sprague Elec, Co., No, Adams, Mass, 
Stanford Applied Engrg., Santa Clara, 

Cal. 
Sterling Transformer Corp" Brooklyn, N,Y. 
T·F ElectroniCS, Inc., Austin, Tex. 
Tedford Crystal Labs., Cincinnati, Ohio 
Teledyne Microwave, Mountain View, Cal. 
Telonic Inds" Inc" Laguna Beach, Calif. 
Tempo Instrument, Inc" Plainview, N,Y, 
Texscan Corp., Indianapolis, Ind. 
Texscan Microwave Prods" Indianapolis, 

Ind, 
Torotron, MI. Vernon, N,Y, 
Triad·Utrad Div" Huntington, Ind, 
TRW/UTC Transformers, New York, 

N.Y. 
Tyco Fillers Div. Inc., Phoenix, Ariz. 
Valpey Corp" HOlliston, Mass, 
Varian Assocs" Palo Alto, Cal. 
Varian Palo Allo Tube Div" Palo Alto, Cal. 
Vector Industries, Palo Alto, Cal. 
Vibration Instrs, Co., Anaheim, Cal. 
White Instrs" Inc" Austin, Tex, 
Winegard Co" Burlington, Iowa 

Filters, Band Pass 
Aladdin Elctrns., Nashville, Tenn. 

Vol 3-1248 
Allen Avionics, Mineola, N.Y. 

Vol 2e544,545 
A. P. Circuit Corp., New York, N.Y. 

Vol2e551 
Applied Research Inc., Port 

Washington, N.y ....................... VOl 2'1607 
Bird Elctrn., Cleveland, Ohio •..• Vol le396 
Bulova Watch Co., Freq. Control 

Prods., WoodSide, N.Y ........... Vol2e554 
Chesterfield Prods. Inc., Saddle Brook, 

N. J ............................................... Vol 2e555 
Clr-Q-Tel, KenSington, Md. Vol2e556,557 
Clrtech Corp., Leawood, Kans. Vol 2e402 
Comstron Corp., Richmond Hill, N.Y. 

Vol 1-500; Vol 2e576,577 
CTS Corp, Elkhart, Ind. .............. Vol 2e399 
Damon Corp., Westwood, Mass. 

VoI4es89' 
Data Delay Devices, Clifton, N.J, 

Vol2e562 
Dynalab Corp., Van Nuys, Cal. Vol 2e312 
Electronic Research Co., Shawnee 

Mission, Kan ............................. Vol 2e405 
Erie Frequency Control, Carlisle, Pa. 

Vol2e407 
ESC Elctrns. Corp., Palisades Pk., N.J. 

Vol2e563 
Frequency Devices, Inc., Haverhill, 

Mass ........................................... Vol 2e565 
Genisco Technology Corp., Eldema 

Div., Compton, Cal ................... Vol 2-566 
Greenray Inds., Inc., Mechanicsburg, 

Pa ................................................. VOl 2'1612 
Hisonic, Inc., Olathe, Kans ....... Vol 2eS68 
Hopkins Engrg., San Fernando, Cal. 

Vo12-S69 
Hughes Aircraft Co., Communication 

Prods. Dept., Microelectronic Prods. 
Div., Newport Bch., Cal ......... Vol N18 

Ithaco, Inc., Ithaca, N. Y ............. Vol2eS71 
Kappa Networks, Inc., Carteret, N.J. 

Vol2e573 
Krohn·Hite, Cambridge, Mass. Vol2eS74 
M·tron Inds., Inc., Yankton, S.D. 

Vol2e423 
Multlmetric Industries, Richmond Hill, 

N.Y ............................................... Vol2eS76 
Murata Corp. of America, Elmsford, 

N.Y ............................................... Vol 2eS7S 
Murata Mfg. Co. Ltd., Kyoto, Japan 

Vol2e57S 
Philamon, Inc.; Westbury, N.Y. Vol2e441 
Piezo Technology Inc., Orlando, Fla. 

Vo12e442 
Reeves-Hoffman Div., Carlisle, Pa. 

Vol2e445 
R L C Elctrns., mc., Mt. Kisco, N.Y. 

Vo12e&20 
Seg Elctrns. Sub. Comstron Corp., 

Richmond Hill, N.Y. 
Voll-S00; Vol 2eS77 

Texscan Corp., Indianapolis, Ind. 
Voll-Sl4 

TMC Systems (Ariz.), Tempe, Ariz. 
Vol2e4S0,4S1 

Torotel, Inc., Grandview, Mo ... Vol 2e453 
TRW /UTC Transformers, New York, 

N.Y ............................................... Vol2eS79 
TT Elctrns., Inc., Los Angeles, Cal. 

Vol2eS80 
Varl-L Co., Inc., Denver, Colo. 

Vol 2eS84,S85 
Vernitron Piezoelectric Dlv., Bedford, 

Ohio .................................... Vol 2e586,S87 
ADC Prods., Minneapolis, Minn. 
Addington Labs" Inc" Santa Clara, Calif. 
Aertech Inds., Sunnyvale, Calif, 
Airtron, Morris Plains, N,J, 
AII-Tronics Inc., Westbury, N.Y. 
Allison Labs" Inc" Austin, Tex, 
Allec Div., Anaheim, Calif. 
American Elctm. Labs" Inc" Lansdale, Pa. 
American Nucleonics Corp., Woodland 

Hills, Cal 
American Trans·Coil Corp" Richmond Hill, 

N,Y, 
AR,F. Products, Inc., Boulder, Colo, 
Astro Comm. Lab., Gaithersburg, Md, 
Automatic Coil, New Hyde Pk" N,Y. 
B & K Instrs" Inc" Cleveland, Ohio 
Barker & Williamson, Inc" Bristol, Pa, 
Beukers Labs" Inc" Hauppauge, NY, 
Blackhawk Networks Corp" Janesville, 

Wisc. 
Bliley ElectriC, Erie, Pa. 
Blonder·Tongue Labs" Inc" Old Bridge, 

N,J. 
Bourns Pacific MagnetiC Corp" Romoland, 

Calif, 
Bramco Controls, Piqua, Ohio 
Burr·Brown Resch. Corp" Tucson, ArIz. 
Caddel·Burns Mfg, Co., Inc" Mineola, N, y, 
Cambridge ThermioniC, Cambridge, Mass 
Captor Corp" Tipp City, Ohio 
Centralab Elctrns Div., Milwaukee, Wlsc 
Coast Coil Co" Los Angeles, Calif, 
Coil Craft Inc., Bronxville, N,Y, 
Coli Winders Div. Caddell·Burns, 

Mineola, N. Y. 
Corcom Inc., Chicago, III. 
Cornell-Dubilier Elctrns" Ne.wark, N.J. 
Croven, Ltd., Whitby, .Ont., Can. 
Crystal Network Prods, Corp" Erie, Pa. 
Data·Control Systems, Danbury, Conn. 
De Coursey Engrg. Lab., Culver City, Cal. 
Delta·Benco Ltd., Rexdale, Onl., Can, 
Dietz De~ign, Inc., Belton, Mo. 
Dynair Elctms, Inc., San Diego, Calif, 
Dynamics Elctrnc. Prods., Inc., Santa 

Fe Springs, Cal. 
Dytronics Co., Columbus, Ohio 
Elcom Sys" Deer Pk., N.Y. 
Electro/Data, Inc., Garland, Tex. 

PRODUCT .INDEX & DIRECTORY 
Electrocom Inds" So, Bend, Indiana 
Elctrn, Assocs" W, Long Branch, N.J. 
Engelmann Microwave, Montville, N.J, 
EWC, Inc" Kenilworth, N,J, 
Filtron Co" Flushing, N.Y, 
Freed Transformer .Co., Bklyn., N.Y. 
Frequency Elctrns., New Hyde Pk" N.Y, 
Frequency Engrg, Labs" Farmingdale, N.J. 
General Instr, Corp" Automatic Mfg. Div., 

Chicopee, Mass, 
General Microwave Corp" Farmingdale, 

N,Y, 
General Radio Co., Concord, Mass, 
General Resistance, Inc., MI. Vernon, N.Y, 
Genisco Tech, Corp" Genistron Div" 

Compton, Cal. 
Gulton Inds" Inc" Metuchen, N,J, 
Harder, Donald C, Co" Inc" San Diego, 

Calif, 
Heliotek, Sylmar, Calif. 
Hertz Filter, Syosset, N,Y. 
Hope Elctrns" Clifton, N,J, 
Inservco, Inc" La Grange, Ohio 
Integrated Microsystems Inc., MI. View, 

Cal. 
ITT Jennings-Monrovia, San Jose, Cal. 
Jerrold Electronics Corp" Philadelphia, Pa. 
Kinetic Tech" Inc" Santa Clara, Cal. 
Unear Networks Co" San Pedro, Cal. 
Lorch Elctrns. Corp., Englewood, N.J. 
Maury Microwave Corp" Cucamonga, 

Calif. 
McCoy Elctrns. Co" Mt. Holly Springs, 

Pa. 
Microlab/FXR, Uvingston, N,J, 
Microphase Corp" Cos Cob, Conn, 
Microsonics, Inc" Weymouth, Mass, 
Mlcrotran Co. Inc., Valley Stream, N.Y. 
Microwave Assocs., Inc., Burlington, Mass, 
Microwave Development Labs" Inc., 

Needham Hgts" Mass. 
Microwave Filter Co" Inc" East Syracuse, 

N,Y, 
Microwave Prods" Inc" Chatsworth, Cal. 
Monitor Prods., S. Pasadena, Cal. 
Mu·Del Elctrns., Silver Spring, Md, 
Norsal Industries, Inc., Brentwood, N,Y. 
Nytronics, Inc" Essex Elctms, Div" 

Darlington, S,C, 
Oeco Corp., Portland, Ore, 
Omnitec Corp" Nytronics Riter Div., 

Phoenix, Ariz, 
Physical Elctrn. Labs" Menlo Park, Calif. 
Piezo Crystal Co" Carlisle, Pa, 
Polyphase Instr. Co., Bridgeport, Pa. 
Premier Microwave, Port Chester, N,Y, 
0-Tech Corp., Los Angeles, Cal. 
Radiation Devices Co" Baltimore, Md, 
Raytheon Co., Quincy, Mass. 
Resdel Engrg, Corp., Arcadia, Cal. 
RF Interonlcs, Bay Shore, N,Y, 
RHG Elctms. Lab., Deer Park, N.Y. 
Riverbank Labs" Geneva, III. 
Rockland Sys. Corp., W. Nyack, N.Y. 
Rohde & Schwarz SiS., Passaic, N,J, 
RykaScientific, Inc., Sunnyvale, Cal. 
Sealectro Corp., Mamaroneck, N.Y. 
Sensotec, Inc" Columbus, Ohio 
Sherold Crystal Prods., Kansas City, 

Mo. 
Sinclair Radio Labs., Maple, Onl., Can, 
Solar Elctms. Co" Hollywood, Cal. 
Solid State Elctrns, Corp., Sepulveda, 

Cal. 
Spectra Sonics, Ogden, Utah 
Spectral Dynamics Corp, San Diego, San 

Diego, Cal. 
Spectrum Instrs" Inc" New Rochelle, N.Y, 
Sprague Elec, Co., No, Adams, Mass, 
Stanford Applied Engrg., Santa Clara, 

Cal. 
Statek Corp., Orange, Cal. 
Sterling Transfonmer Corp" Brooklyn, N.Y, 
Systron-Donner Microwave Dlv., Van 

Nuys, Cal. 
T-F ElectroniCS, Inc., Austin, Tex. 
TDK Electronics Co., Ltd., Chiyoda-ku, 

Tokyo 101, Japan 
TDK Elctrns. Corp., Long Island City, 

N.Y. 
Tedford Crystal Labs., CinCinnati, Ohio 
Teledyne Mec" Palo Alto, Cal. 
Teledyne Microwave, Mountain View, Cal. 
Telonic Inds" Inc., Laguna Beach, Calif. 
Tempo Instrument, Inc., Plainview, N.Y, 
Texscan Microwave Prods., Indianapolis, 

Ind. 

Tohoku Metal Inds" Ltd., Tokyo, Japan 
Torotron, MI. Vernon, N,Y. 
Triad·Utrad Div., Huntington, Ind. 
TRW Elctrnc, Functions, Candem, N,J. 
Tyco Fillers Dlv. Inc., Phoenix, ArIz, 
Universal Ad·Yu Elctrns" Inc., Milwaukee, 

Wi. 
UTE Microwave, Asbury Park, N.J, 
Valpey Corp., HOlliston, Mass, 
Varian Assocs., Palo Alto, Cal. 
Varian Palo Alto Tube Div .. Palo Alto, Cal. 
Varian, Solid State West DiviSion, Palo 

Alto,Cal. 
Vector Industries, Palo Alto, Cal. 
Vibration Instrs, Co" Anaheim, Cal. 
Watkins Johnson Co" Palo Alto, Cal. 
White Instrs., Inc., Austin, Tex. 
Wide Band Engrg, Co., Phoenix, Ariz. 

Filters, CeramiC 
AVX Ceramics Corp., Myrtle Beach, 

S.C ............................................... Vol2e5S2 
Electronic Research Co., Shawnee 

Mission, Kan ............................ , Vol2e40S 
Erie Technological Prods. (EEM), Erie, 

Pa ................................................. Vol 2e564 
Murata Corp. of America, Elmsford, 

N,Y ............................................... Vol2e57S 
Murata Mfg: Co. Ltd., Kyoto, Japan 

Vol2e575 
Vernltron PiezoelectriC Div" Bedford, 

Ohio .................................... Vol 2e586,S87 
Bell Industries, Electronic Components 

Div., Burbank, Cal. 
Bendix Corp" Sturbridge, Mass, 
Burr-Brown Resch. Corp., Tucson, ArIz. 
Filtron Co" Flushing, NY 
Gulton Inds., Inc" Metuchen, N,J, 
ITT Jennings-Monrovia, San Jose, Cal. 
Republic Elctrns. Corp., Paterson, N.J. 
RF Interonics, Bay Shore, N.Y. 
San Fernando Elec, Mfg., San Fernando, 

Cal. 
Sprague Elec, Co" No, Adams, Mass, 
Star Porcelain Co" Trenton, N.J, 
Statek Corp., Orange, Cal. 
TDK Elctrns, Corp., Long Island City, 

N.Y, 
Tohoku Metal Inds" Ltd" Tokyo, Japan 
USCC/Centralab, Elctrns. Div., Burbank, 

Cal. 

Filters, Coaxial 
Bird Elctrn., Cleveland, Ohio .... Volle396 
Electronic Reaearch Co., Shawnee 

Mission, Kan ............................. VOI2e405 
R L C Elctms., Inc., Mt. Kisco, N.Y. 

Vol 2'1620 
Alford Mfg. Co" Winchester, Mass. 
American Elctrn. Labs., Inc" Lansdale, Pa. 
American Nucleonics Corp" Woodland 

Hills, Cal 
Applied Research Inc., Port 

Washington, N.Y. 
Cambridge Thermionic, Cambridge, Mass 
Captor Corp., Tipp City, Ohio 
CES Elctrns" Brooklyn, N,Y. 
Cir-o-Tel, KenSington, Md. 
Cornell·Dubilier Elctrns., Newark, N.J. 
Dynalab Corp., Van Nuys, Cal. 
E & M Laboratories, Inc" Westlake 

Village, Cal. 
Erie Technologi!;al Prods. (EEM). Erie, 

Pa. 
Frequency Engrg, Labs" Farmingdale, N,J, 
Gereral Microwave Corp., Farmingdale, 

N,Y. 
General Radio Co., Concord, Mass, 
Greenray Inds., Inc" Mechanicsburg, 

Pa. 
Jerrold Electronics Corp., Philadelphia, Pa, 
Lorch Elctrns. Corp" Englewood, N.J. 
Maury Microwave Corp" Cucamonga, 

Calif. 
Microlab/FXR, Uvingston, N,J. 
Microphase Corp., Cos Cob, Conn, 
Microwave Development Labs" Inc" 

Needham Hgts., Mass. 
Microwave Filter Co., Inc., East Syracuse, 

N,Y. 
Mu-Del Elctrns" S~lver Spring, Md, 
Norsallndustries, Inc" BrentWOOd, N,Y, 
Physical Elctrn. Labs., Menlo Park, Calif, 
Premier Microwave, Port Chester, N.Y, 
Republic Elctrns. Corp., Paterson, N.J. 
RHG Elclrns. Lab., Deer Park, N.Y. 
Rohde & Schwarz SiS., PassaiC, N,J. 
Sealectro Corp., Mamaroneck, N.Y. 
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PRODUCT INDEX & DIRECTORY 
Sinclair Radio Labs., Maple, Onl., Can. 
Teledyne Mec., Palo Alto, Cal. 
Teledyne Microwave, Mountain View, Cal. 
Telonic Inds., Inc., Laguna Beach, Calif. 
Texscan Corp •• Indianapolis. Ind. 
Texscan Microwave Prods., Indianapolis, 

Ind. 
Transco Prods., Inc., Venice, Cal. 
TT Elctma •• Inc •• L08 Angeiel!. Cal. 
useC/Cantralab. Elctrns. 0111 •• Burbank, 

Cal. 
UTE Microwave, Asbury Park, N.J. ' •. 
Varian Assocs., Palo Alto. Cal. 
Varian Palo Alto Tube Div., Palo Alto. Cal. 
Varian. Solid Stata West DiYlslon. Palo 

Alto. Cal. 
Vector Industries, Palo Alto. Cal. 
Wavellne. Inc •• W. Caldwell. N.J. 
Wiltron Co., Palo Alto. Cain. 

Filters, Comb 
Bulova Watch Co •• Freq. Control 
. Prods.. Woodside, N.Y •••..••.•.. Vol :!eS54 
Hughes Aircraft Co •• Communication 

Prods. Dept •• Microelectronic Prods. 
DiY •• Nawport Bch •• Cal ......... VoIN1I1 

Lorch Elctms. Corp~ Englewood. N.J. 
Vol 2"615 

Q-Tech Corp •• Los Angelas. Cal. 
;. VoIze443 

TMC Systems (Ariz.). Tempe, Ariz. 
Vol 2e45O.451 

Vemltron Piezoelectric Dlv •• Bedford, 
Ohio ................................. _. Vol :ze588.587 

ADC Prods .• Minneapolis. Minn. 
Addington Labs., Inc., Santa Clara, Calif. 
American Elctm. Labs., Inc., Lansdale, Pa. 
American Nucleonics Corp., Woodland 

Hills; Cal 
American Trans-Coil Corp., Richmond Hill. 

N.Y. 
Artronlc Instr. Co.. Sliver Spring. Mel. 
Blackhawk Networks Corp., Janesville, 

Wisc. 
BlUey Electric, Erie. Pa. 
Chesterfield Prods. Inc.. Saddle Brook, 

N.J. 
Clr-Q-Te~ KenSington. Md. 
Clrtech Corp •• Leawood. Kans. 
Crystal Network Prods. Corp., Erie, Pa. 
CTS Corp, Elkhart. Ind. 
Damon Corp •• Westwood. Mass. 
Dietz Design, Inc., Belton, Mo. 
Dynalab Corp •• Van Nuys. Cal. 
Electrac, Inc., Anaheim, Calif. 
Electrocom Inds., So. Bend, Indiana 
Electronic Research Co •• Shawnee 

Mission, Kan. 
Ese Elctms. Corp.. Palisades Pk.. N.J. 
Frequency Devices, Inc~ HaverhH!. 

Mass. 
Frequency Elctms., New Hyde Pk., N.Y. 
Frequency Engrg. Labs., Farmingdale, N.J. 
Genisco Tech. Corp .. Genistron Div .• 

Compton. Cal. 
Hertz Filter. Syosset, N.V. 
Hlsonlc. Inc.. Olathe. Kans. 
Kappa Networks. Inc •• Carteret. N.J. 
Kinetic Tech., Inc., Santa Clara, Cal. 
Maury Microwave Corp., Cucamonga, 

Calif. 
McCoy Elctms. Co •• Mt. Holly SprIngs. 

Pa. 
Microlab/FXR. Uvingston, N.J. 
Microphase Corp., Cos Cob. Conn. 
Microsonics, Inc .• Weymouth, Mass. 
Monitor Prodt.. S. PaucIene, Cal. 
Mu-Del Elctrns .• Sliver Spring. Md. 
Multlmetrlc Industries. Richmond HHI. 

N.Y. 
NorsallndUstrles. Inc., Brentwood. N.Y. 
Qmnitec Corp .• Nytronies FOter Div .• 

Phoenix, Ariz. 
Piezo Crystal Co .• Carlisle, Pa. 
Plezo Technology Inc •• Orlando. Fla. 
R L C Elctm~ Inc~ Mt. Klaco. N.Y. 
Seg Elctma. Sub. Comstron Corp •• 

Richmond Hili. N.Y. 
Sinclair Radio Labs., Maple, Ont., Can. 
Spactrum InSlrs., Inc., New Rochelle, N.V. 
Stanford Applied Engrg •• Santa Clara, 

Cal. 
Statek Corp.. Orange. CaL 
T-F electronics. Inc •• Austin. Tex. 
Teledyne Microwave, Mountain View. Cal. 
Telonic Inds .• lop .• Laguna Beach, Calif. 
Torolron, Mt. Vernon. N.Y, 
TT Etctms.. Inc~ loB Angeles. Cal. 

*Vol. 4-1973 

Varian Assocs., Palo Alto, Cal. 
Vector Industries. Palo Alto, Cal. 
Vibration Instrs. Co., Anaheim, Cal. 
Wh~e Instrs., Inc., Austin. Tex. 
Filters, Continuously Variable 
A. P. Circuit corp •• N_ York. N.Y. 

Vol:!eS51 
Bendix. Franklin. Ind, .......... _ .. Vol 2"609 
Comstron Corp •• Richmond HIH. N.Y. 

Vol 1-';00; Vol :ze576 
Dynamics Elctrnc. Prods.. Inc., Santa 

Fe Springs, Cal •• _ ..................... Vol ze311 
Dylronlcs C~ Columbus. Ohio 

Vo11e.t22 
Ithaco. Inc.. Ithaca. N.Y. _ .......... Vol :!eS71 
K~HHe.Cambrldge.M888. VoI:ze574 
Lorch Elctms. Corp .• Englewood. N.J. 

Vol 2"615 
Multlmatrlc Industries, Richmond Hili. 

N.Y .................... _ .................. _ .. _. Vol :ze576 
Sag Elctms. Sub. Comatron Corp~ 

Richmond HIH. N.Y ................... V0I1e500 
Vari-L Co., Inc •• Denver. Colo. 

Vol ~584,585 
Allison Labs., Inc., AUstin, Tex. 
Altee Div., Anaheim, Calif. 
Bsfeo. Inc.. Warminster. Pa. 
Clr-Q-Tel. Kensington. Md. 
Clrtech Corp •• Leawood. Kane. 
Dynalab Corp •• Van Nuys. Cal. 
Electro/Data. Inc.. Garland. Tex. 
Electro-Mechanics Co., Austin, Tex. 
ESC Elctms. Corp •• PaIlBBdes Pk.. N.J. 
Frequency DevIces. Inc •• HaverhlH. 

Mass. 
Frequency Engrg. Labs., Farmingdale, N.J. 
General Microwave Corp., Farmingdale, 

N.V. 
Genaral Radio Co., Concord, Mass. 
Kinetic Tech., Inc .• Santa Clara, Cal. 
Maury Microwave Corp .• Cucamonga, 

Calif. 
Metavac, Inc., Flushing, N.V. 
Microlab/FXR, livingston, N.J. 
Microwave Filter Co., Inc., East Syracuse, 

N.V. 
Norsal Industries, Inc., Brentwood, N.V. 
Physical Elctrn. Labs., Menlo Park, Calif. 
Premier Microwave, Port Chester, N.V. 
Radiation Oevices Co., Baltimore, Md. 
RHG Elctms. La~ Deer Park. N.Y. 
R L C Elctms.. Inc.. Mt. Kisco, N.Y. 
Rockland Sys. Corp~ W. Nyack, N.Y. 
Rohda & Schwarz SiS., Passaic, N.J. 
Ryka Scientific, Inc., Sunnyvale, Cal. 
Signal Analysis Oper .. Hauppauge, N.V. 
Solid State Elctrns. Corp •• Sepulveda. 

Cal. 
Special Microwave Devices Oper., 

Waltham, Mass. 
Spectrum Inslrs., Inc .• New Rochelle, N.V. 
Telonic Inds., Inc., Laguna Beach, Calif. 
Texscan Corp •• Indianapolis. Ind. 
Texscan Microwave Prods., Indianapolis," 

Ind. 
Universal Ad-Vu Elctrns., Inc., Milwaukee, 

Wi. 
Varian, Solid State West Division. Palo 

Alto. Cal. 
Vibration Instrs. Co., Anaheim. Cal. 
Watkins Johnson Co., Palo Alto, Cal. 

Filters, Crystal (Incl. 
Monolithic DevIces) 

BUley Electric. Erie. Pa •• _ ... _ Vol ze390 
Bulow Watch ~ Freq. Control 

Prodt.. Woodside, N.Y. _ VoI2e394,385 
Cirtech Corp •• Leawood, K .... Vol 2"402 
Craven. Ltd~ Whitby. On~ Can. 

Vol2B403 
CTS Corp. Elkhart. Ind ....... Vol ze397.399 
Damon Corp •• Westwood, MaBB. 

VoI~· 

Electronic Research Co~ Shawnee 
Mission. Ken .... _. __ ....... _ .... Vol 2"405 

ErIe Frequency Control. Carlisle. Pa. 
VoIN07 

Genlaco Technology Corp.. Eldama 
Dlv~ Compton, Cal. ....... _ ... __ • Vol :ze566 

Hughes Aircraft Co •• Communication 
Prodt. Dept~ Microelectronic Prada. 
Dlv •• Newport Bch •• Cal. _._ .. VoIN18 

M-tron Inds.. tnc~ Yankton. S.D. 
VoI2e423 

Monitor Prada •• S. Pasadena. Cal. 
VoI:ze433 

Plezo Technology Inc.. Orlando, Fla. 
Vol 2"442 

Q-Tech Corp.. LOB Angales, Cal. 
Volze443 

Reeves-Hoffman Dlv •• Carlisle, Pa. 
Vol:ze445 

Statek Corp •• Orange, Cal .... _ .• Vol:ze449 
TMC Systems (Ariz.). Tempe. Ariz. 

V0I2e45O,451 
Torotal. Inc •• Grandview. Mo •.. Vol :ze453 
Tyco Filters Dlv. Inc.. Phoenix. ArIz. 

Vol :ze454 
American Trans·Coil Corp., Aichmond Hill, 

N.V. 
Blackhawk Networks Corp., Janesville, 

Wisc. 
Collins RadiO Co., Dallas, Tex. 
Crystal Network Prods. Corp., Erie, Pa. 
Dietz Design, Inc., Belton, Mo. 
Frequency Elctrns., New Hyde Pk., N.V. 
McCoy Elctma, Co~ Mt. Holly SprIngs. 

Pa. 
Microsonics, Inc .. Weymouth, Mass. 
OmnHec Corp., N,Ytronies Filter Div .• 

Phoenix, Ariz. 
Piezo Crystal Co., Carlisle, Pa. 
Radiation Devices Co., Baltimore, Md. 
Sag Elctms. Sub. Comstron Corp •• 

Richmond HIli. N.Y. 
Sherold Crystal Prods •• Kansas City. 

Mo. 
Snelgrove, C. R. Ltd., Don Mills 404 Ont., 

OnlCan. 
Tedf!lrd Crystal Labs., Cincinnati, Ohio 
TT Elctms.. Inc •• Los Angeles. Cal. 
Valpey Corp., Holliston: Mass. 

Filters, Digital 
Rockland Sys. Corp •• W. Nyack, N.Y. 

V0I1...a8 
Dietz DeSign, Inc .. Belton. Mo. 
Dynalab Corp •• Van Nuys. Cal. 
Integrated Microsystems Inc., Mt. View. 

Cal. 
Krohn-Hlte, Cambridge. Mass. 
Multlmetrlc Industrl ... Richmond HID. 

N.Y. 
Panelgraphic Corp., Caldwell, N.J. 
Sag Elctms. SUb. Comstron Corp •• 

Richmond HIli. N.Y. 
Varian, Solid State West Division. Palo 

Alto. Cal. 

Filters, EMIJRFI 
AII-Tronlcs Inc.. Westbury. N.Y. 

Vol 2es48-550 
AMP Capitron .Dlv./ AMP Incorporatad. 

Elizabethtown. Pa. .. .... " .. Vol :ze548.547 
AVX Ceramics Corp •• Myrtle Beach, 

S.C ... _ .. _ .. _ ........ _ ........... _ .......... Vol :!eS53 
Corcom Inc •• Chicago. III ......... 'Vol :!eS58 
Comell-Dublller Elctms •• Newark. N.J. 

Vol :ze5511-561 
Electrocube, San Gabriel. Cal .. Vol 3<>437 
Erie Technological Prods. (EEM). erie. 

Pa .......................... " ... _ ............... Vol2es84 
Gudaman Corp •• Chicago. III ... VoI:ze587 
Hopkins Engrg~ San Fernando. Cal. 

VO/:ze589 
ITT Cannon Electric, Santa Ana. CaL 

Vol "*9,693,894 
RepubHc Elctms. Corp~· Paterson. N.J. 

Vol :te495 
RF Interonlcs, Bay Shore. N.Y. VoI:zes78 
USCC/Centralab. Elctrns. DiY •• Burbank. 

Cal ....................................... _ ..... Vol :!eS83 
ADC Prods.. MlnnespoHa, Mlnn. 
Amp Inc., Harrisburg. Pa. 
Amphenol Canada Ltd.. Scarborough. 

(Ont.). Can. 
Amphenol Sales Dlv,.·Bunker Ramo 
~ Broaclvl_. III. 

A.A.F. Products, Inc., Boulder, Colo. 
Captor Corp .• Tipp City, Ohio 
De Coursey Engrg. Lab., Culver City, Cal. 
Estes Engrg. Co .• Gardena,Calif. 
F-Dyne Elctms.. Bridgeport. Conn. 
Ganeral Lab. Assocs., Norwich, N.Y. 
Ganisco Tech. Corp., Genistron Div., 

Compton. Cal. 
Gu~on Inds .• Inc .• Metuchen, N.J. 
HIBonIc. Inc., Olathe, Kans. 
ITT Jennlnga-Monrovl .. San Jose. Cal. 
Lundy Elctrns. & Sys., Inc., Glen Head, 

N.V. 
Research Prods. Corp., Madison, Wisc 
RtroN Corp., Skokie. III. 
Sanders Assocs., Nashua. N.H. 
Solar Elctrns. Co., Hollywood,Cal. 

For addresses, phones and key personnel, see YELLOW Pages. 

Filters, Harmonic 
Sprague Elec. Co .• No. Adams, Mass. 
TDK ElectroniCS Co~ Ltd •• Chlyoda-ku, 

Tokyo 101. Japan 
TDK Elctms. Corp •• Long Island City. 

N.Y. 

Filters, Equalizer 
Cheaterfleld Prods. Inc.. SackIIe Brook, 

N. J ............. " ........ " .. _" ............... Vol 2e555 
Clrtech Corp~ Leawood. Kans. Vol :ze402 
Ese Elctms. Corp~ Palisades ~ N.J. 

Vol2es63 
Genlaco Technology Corp .• Eldama 

Dlv •• Compton. Cal ...... _._ .... " .. Vol :ze566 
Kappa Natworks, Inc~ Carteret, N.J. 

VoI:ze573 
Q-Tech Corp •• LOB Angal ... CaL 

Volze443 
TMC Systems (Ariz.). Tempa. Ariz. 

Vol :ze451 
Torotal. Inc •• Grandview. Mo. _ Vol :ze453 
ADC Prods.. Minneapolis. Minn • 
Addington Labs .• Inc., Santa Clara, Calif. 
Altee Div .. Anaheim. Calif. 
Boums Pacific Magnetic Corp., Romoland. 

Calif. 
BoWmar/ALI. Inc., Acton, Mass. 
Bulova Watch Co.. Freq. Control 

Prods.. Woodalde. N.Y. 
Dietz Design, Inc., Belton, Mo. 
Dranetz Engrg. Labs.. So. Plainfield. 

N.J. 
EI-Rad Mfg. Co., Chicago. III. 
Elctm. Assocs., W. Long Branch, N.J. 
Fread Transformer Co •• Bklyn •• N.Y. 
Frequency Davlces. Inc •• Heverhln. 

Mass. 
Frequency Elctms., New Hyde Pk., N.V. 
Ganerallnstr. Corp., Automatic Mfg. Div., 

ChiCOpee, Mass. 
Genisco Tech. Corp., Genistron Div., 

Compton, Cal. 
Hertz Filter, Syosset. N.V. 
Hlsonlc. Inc.. Olathe. Kans. 
ITT Jennlnga-Monrovla. San Jose. Cal. 
Kinetic Tech .• Inc .• Santa Clara, Cal. 
Mlcrotran Co. Inc •• Valley Straam. N.Y. 
MuHlmatric Industries, Richmond HilI, 

N.Y. 
OmnHec Corp., Nytronies Filter Div., 

Phoenix. Ariz. 
Polyphase Instr. Co .• Bridgeport, Pa. 
Pulse Teehniques, Inc .• Teaneck, N.J. 
RHG Elctms. Lab~ Daar Park, N.Y. 
R L C Elctrn~ Inc.. Mt. Kisco, N.Y. 
Sag Elctrns. Sub. Comatron Corp~ 

Richmond HIli. N.Y. 
Shallco, Inc., Smithfield. N.C. 
Spectra Sonies, Ogden. Utah 
TT Elctms •• Inc.. LOB Angales, Cal. 
White Instrs., Inc., Austin, Tex. 

Filters, HarmonIc 
Clrtech Cor~ Laawood. Kans. Vol :ze402 
Genlsco Technology Co~ Elclerna 

Div •• Compton. Cal .. _ ... _ .. _ .... Vol :ze566 
ADC Prods •• Minneapolis, Minn. 
Bulova Watch Co~ Freq. Control 

Prods.. Woodside. N.Y. 
CCA EICIA"1s. Corp.; Gloucester. N.J. 
Cheeterfield Prodt. Inc.. Saddle Brook, 

N.J. 
Coast Coil Co., Los Angeles, Calif. 
Data Delay Devices, Clifton, N.J. 
Dietz Oeaign. Inc., Belton; Mo. 
Dynatab ~ Van Huya, Cal. 
Electrocube. San Gabriel. Cal 
ESC Elctma. Corp.. Palisades ~ N.J. 
Filtron Co., Flushing, N.V. 
Frequency Devices. Inc.. HaverhHI. 

Maas. 
Frequency Engrg. Labs .• Farmingdale. N.J. 
General Radio Co .• Concord, Mass. 
Ganisco Tech. Corp., Ganistron Oiv., 

Compton, Cal. 
Hlsonlc, Inc •• Olathe. Kans. 
ITT Jennlngs-MotIrOvI .. San Jose. Cal 
Kappa Networks. Inc., c.rtaret. N.J. 
Kinetic Tech., Inc., Santa Clara, Cal. 
Lorch Elctrns. Corp~ Englewood. N.J. 
MicroIab/FXR, Livingston, N.J. 
Microphase Corp., Cos Cob. Conn. 
Microtran Co. Inc •• VaHey Stream. N.Y. 
M'lCfowave Development Labs .• Inc .• 

Needham Hgts .• Mass. 
Microwave Filtar Co., Inc., East Syracuse. 

N.V. 
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Filters, Harmonic (cont'd) 
Multlmetrlc Industries, Richmond HUI, 

N.Y. 
Nytronics. Inc .• Essex Elctrns. Div .• 
Da~ington. S.C. 

Polyphase Instr. Co .• Bridgeport. Pa. 
RF Interonles, Bay Shore, N.Y. 
Rockland Sys. Corp., W. Nyack, N.Y. 
Sinclair Radio Labs .• Maple. Ont.. Can. 
Sprague Elec. Co .• No. Adams. Mass. 
Telonic Inds .• Inc .• Laguna Beach. Calif. 
Torotel, Inc., Grandview, Mo. 
Torotron. Mt. Vernon. N.Y. 
Tt Elctrns., Inc., Los Angel!!S, Cal. 
Varian Assocs .• Palo Alto. Cal. 
Varian Palo Alto Tube Div .• Palo Alto. Cal. 
Vibration Instrs. Co .• Anaheim. Cal. 
White Instrs .• Inc .• Austin. Tex. 

Filters, High-Pass 
Aladdin Elctrns., Nashville, Tenn. 

Vol 3-1248 
Allen Avionics, Mineola, N.Y. 

Vol~545 
A. P. Circuit Corp., New York, N.Y. 

Vol~551 

AVX CeramiCS Corp., Myrtle Beach, 
S.C ............................................... Vol~52 

Bird Elctrn., Cleveland, Ohio •..• Vol 1-396 
Chesterfield Prods. Inc., Saddle Brook, 

N. J •••• ; .......................................... Vol ~55 
Clr-O-Tel, Kensington, Md. Vol ~556,557 
Clrtech Corp., Leawood, Kans. Vol ~402 
Comstron Corp., Richmond Hili, N.Y. 

Vol ~576,577 
CTS Corp, Elkhart, Ind ••••••••••••••• Vol ~99 
Data Delay Devices, Clifton, N.J. 

Vol~562 
Dynalab Corp., Van Nuys, Cal. Vol ~12 
Dynamics Elctmc. Prods., Inc., Santa 

Fe Springs, Cal ......................... Vol ~11 
Electronic Research Co., Shawnee 

Mission, Kan ......................... 1. •• Vol NOS 
ESC Elctrns. Corp., Palisades Pk., N.J. 

Vol~563 

Frequency Devices, Inc., Haverhill, 
Mass ........................................... Vol ~565 

Genlsco Technology Corp., Eldema 
Dlv., Compton, Cal ................... Vol2e566 

Hopkins Engrg., Ssn Fernando, Cal. 
Vol~569 

Ithaca, Inc., Ithaca, N.Y ............. Vol2e571 
Kappa Networks, Inc., Carteret, N.J. 

Vol 2e572,573 
Krohn-Hlte, Cambridge, Mass. Vol~574 
Munlmetrlc Industries, Richmond Hili, 

N.Y ............................................... Vol ~76 
R L C Elctrns., Inc., Mt. Kisco, N.Y. 

Vol2e620 
Rockland Sys. Corp., W. Nyack, N.Y. 

. Vol 1-498 
Seg Elctms. Sub. Comstron Corp., 

Richmond Hili, N.y ................... Vol2e577 
TMC Systems (Ariz.), Tempe, Ariz. 

Vol2e450,451 
Torotel, Inc., Grandview, Mo ... Vol N53 
TRW/UTC Transformers, New York, 

N.Y ............................................... Vol2e579 
TT Elctrns., Inc., Los Angeles, Cal. 

Vol ~580,581 
ADC Prods., Minneapolis, Minn. 
Addington Labs .• Inc .• Santa Clara. Calif. 
Airtron. Morris Plains. N.J. 
AII-Tronlcslnc., Westbury, N.Y. 
Allison Labs .• Inc .• Austin. Tex. 
Altec Div .• Anaheim. Calif. 
American Elctrn. Labs .• Inc .• Lansdale. Pa. 
American Nucleonics Corp .• WoOdland 

Hills. Cal 
American Trans-Coil Corp .• Richmond Hill. 

N.Y. 
A.R.F. Products. Inc .• Boulder. Colo. 
Automatic COil. New Hyde Pk .• N.Y. 
Beukers Labs .• Inc .• Hauppauge. N.Y. 
Bourns Pacific Magnetic Corp .• Romoland. 

Calif. 
Bramco Controls, Piqua, Ohio 
Bulova Watch ·Co., Freq. Control 

Prods., Woodside, N.Y. 
Burr-Brown Resch. Corp., Tucson, Ariz. 
Caddel-Burns Mfg. Co., Inc., Mineola, N. Y. 
Captor Corp., Tipp City. Ohio 
Centralab Elctrns Dlv., Milwaukee, Wlsc 
Coast Coli Co., Los Angeles. Calif. 
Coil Craft Inc., Bronxville, N.Y. 
CoIl Winders Dlv. Caddell-Bums, 

Mineola, N. Y. 
CO{COm Inc., Chicago, III. 
Cornell-OUbllier Elctrns., Newark, N.J. 

Crystal Network Prods. Corp .. Erie. Pa. 
Data-Control Systems, Danbury, Conn. 
De Coursey Engrg. Lab .. Culver City. Cal. 
Dietz Design. Inc .• Belton, Mo. 
Drake, R.L., Co .• Miamisburg. Ohio 
OVtronics Co., Columbus, Ohio 
EI-Rad Mfg. Co., Chicago. III. 
Elcom Sys .. Deer Pk .• N.Y. 
Electro-Voice, Inc., Buchanan, Mich. 
Electrocom Inds., So. Bend, Indiana 
Elctrn. Assoes .. W. Long Branch, N.J. 
Engelmann Microwave. Montville. N.J. 
EWC. Inc., Kenilworth, N.J. 
Filtron Co., Flushing, N.Y. 
Freed Transformer Co., Bklyn., N.Y. 
Frequency Engrg. Labs., Farmingdale, N.J. 
General Instr. Corp., Automatic Mfg. Div., 

Chicopee. Mass. 
General Microwave Corp .. , Farmingdale. 

N.Y. 
General Radio Co., Concord. Mass. 
Genisco Tech. Corp .• Genistron Div., 

Compton, Cal. 
Gudeman Corp., Chicago, III. 
Harder. Donald C. Co., Inc., San Diego, 

Calif. 
Hertz Filter, Syosset, N.Y. 
Hlsonlc, Inc., Olathe, Kans. 
Industrial Condenser Corp .• Chicago, III. 
Inservco, Inc., La Grange, Ohio 
ITT Jennings-Monrovia, San Jose, Cal. 
Kinetic Tech., Inc .. Santa Clara, Cal. 
Linear Networks Co., San Pedro, Cal. 
Lorch Elctrns. Corp., Englewood, N.J. 
Maury Microwave Corp., Cucamonga. 

Calif. 
McCoy Elctrns. Co., Mt. Holly Springs, 

Pa. 
Microlab/FXR, Livingston. N.J. 
Microphase Corp .• Cos Cob, Conn. 
Microsonics, Inc .• Weymouth. Mass. 
Mlcrotran Co. Inc., Valley Stream, N.Y. 
Microwave Development Labs .• Inc., 

Needham Hgts., Mass. 
Microwave Filter Co .• Inc:, East Syracuse. 

N.Y. 
Microwave Prods., Inc., Chatsworth. Cal. 
Monitor Prods., S. Passdena, Cal. 
Mu-Del Elctrns., Silver Spring, Md. 
Neshamlny Transformer, Furiong, Pa. 
Norsal Industries, Inc., Brentwood. N.Y. 
North Hills Elctrns., Inc., Glen Cove, 

N.Y. . 
Nytronies, Inc .• Essex Elctrns. Div .• 

Darlington. S.C. 
Omnitec Corp .. Nytronics Filter Div .• 

Phoenix, Ariz. 
Polyphase Instr. Co., Bridgeport, Pa. 
Premier Microwave. Port Chester, N.Y. 
Q-Tech Corp., Los Angeles, Cal. 
Raytheon Co., Quincy, Mass. 
RF Interonlcs, Bay Shore, N.Y. 
Sinclair Radio Labs., Maple. Onl.. Can. 
Singer Co., Philadelphia, Pa. 
Solar Elctrns. Co., Hollywood, Cal. 
Solid State Elctrns. Corp., Sepulveda, 

Cal.· 
Spectrum Instrs., Inc., New Rochelle, N.Y. 
Sprague Elec. Co .• No. Adams, Mass. 
Stanford Applied Engrg. Santa Clara, 

Cal. 
Sterling Transformer Corp., Brooklyn, N.Y. 
TDK Electronics Co., Ltd., Chlyoda-ku, 
, Tokyo 101, Japan 
TDK Elctrns. Corp., Long Island City, 

N.Y. 
Tedford Crystal Labs., Cincinnati. Ohio 
Teledyne Mec .• Palo Alto, Cal. 
Teledyne Microwave, Mountain View, Cal. 
Telonic Inds., Inc., Laguna Beach, Calif. 
Texscan Corp., Indianapolis, Ind. 
Texscan Microwave Prods .• Indianapolis. 

Ind. 
Torotron, MI. Vernon. NY. 
TRW Elctrnc. Functions, Candem, N.J. 
Tyco FHters Dlv. Inc., Phoenix, Ariz. 
Varian Assoes., Palo Alto, Cal. 
Varian Palo Alto Tul;>e Div .• Palo Alto. Cal. 
Vector Industries, Palo Alto, Cal. 
White Instrs .• Inc., Austin. Tex. 
Wide Band Engrg. Co .• Phoenix. Ariz. 
Winegard Co., Burlington. Iowa 

Filters,I-F 
CTS Corp, Elkhart, Ind ............... Vol 2e399 
Genlsco Technology Corp., Eldema 

Div., Compton, Cal .................. Vol2e566 

PRODUCT INDEX.& DIRECTORY 

Hughes Aircraft Co., Communication 
Prods. Dept., Microelectronic Prods. 
Dlv., Newport Bch. Cal ......... Vol N18 

Murata Corp. of America, Elmsford, 
N.Y ............................................... Vol ~575 

Murata Mfg. Co. Ltd., Kyoto, Japan 
Vol~575 

TMC Systems (Ariz.), Tempe, Ariz. 
Vol 2-451 

Tyco Filters Div. Inc., Phoenix, Ariz. 
Vol~454 

Vernltron Piezoelectric Dlv., Bedford, 
Ohio .................................... Vol2e586,587 

ADC Prods., Minneapolis, Minn. . 
Aladdin Elctrns., Nashville, Tenn. 
American Elctrn. Labs .• Inc., Lansdale. Pa. 
American Trans-Coil Corp., Richmond Hill. 

N,Y. 
A. P. Circuit Corp., New York, N.Y. 
A.R.F. Products, Inc., Boulder, Colo. 
Blackhawk Networks Corp., Janesville. 

Wisc. 
Bulova Watch Co., Freq. Control 

Prods., Woodside, N.Y. 
Centralab Elctms Div., Milwaukee, Wisc 
Clr-O-Tel, KenSington, Md. 
Cirtech Corp., Leawood, Kans. 
Coil Craft Inc .. Bronxville, N.Y. 
Collins Radio Co .• Dallas. Tex. 
Cornell-Dubiller Elctrns., Newark, N.J. 
Croven, Ltd., Whitby, Ont., Can. 
Crystal Network Prods. Corp .. Erie, Pa. 
Dietz Design, Inc., Belton. Mo. 
Dynalab Corp., Van Nuys, Cal. 
EI-Rad Mfg. Co .• Chicago, III. 
Elcom Sys .. Deer Pk., "l.Y. 
Electronic Research Co., Shawnee 

Mission, Kan. ' 
ESC Elctrns. Corp., Palisades Pk., N.J. 
Filtron Co .. Flushing, N.Y. 
Frequency Elctrns .• New Hyde Pk., N.Y. 
General Instr. Corp., Automatic Mf{l. Div., 

Chicopee, Mass. 
Genisco Tech. Corp., Genistron Div .• 

Compton. Cal. 
Gudeman Corp., Chicago, III. 
Heliotek. Sylmar, Calif. 
Hertz Filter, Syosset. N.Y. 
Hlsonic, Inc., Olathe, Kans. 
Hope Elctms., Clifton, N.J. 
Industrial Condenser Corp:. Chicago. III. 
ITT Jennings-Monrovia, San Jose, Cal. 
Kappa Networks, Inc., Carteret, N.J. 
Krohn-Hlle, Cambridge, Mass. 
Lorch Elctrns. Corp., Englewood; N.J. 
McCoy Elctrns. Co., Mt. Holly Springs, 

Pa. 
Microphase Corp .• Cos CQb, Conn. 
Microsonics, Inc., Weymouth, Mass. 
Monitor Prods., $. Pasadena, Cal. 
Multimetrlc Industries, Richmond Hill, . 

N.Y. 
Norsallndustries. Inc., Brentwood. N.Y. 
North Hills Elctrns., Inc., Glen Cove, 

N.Y. 
Nytronics, Inc .• Essex Elctrns. Div., 

Darlington, S.C. 
Omnitec Corp .• Nytronies Filter Div., 

Phoenix. Ariz. 
Piezo Crystal Co .. Carlisle. Pa. 
Piezo Technology Inc., Orlando, Fla. 
Q-Tech Corp., Los Angeles, Cal 
R.C.A. Electromagnetic & Aviation Sys. 

Div., Van Nuys. Cal. 
RHG Elctrn.s. Lab., Deer Park, N.Y. 
R L C Elctrns., Inc., Mt. Kisco, N.Y. 
Sealectro Corp., Mamaroneck, N.Y. 
Seg Elctms. Sub. Comstron Corp., 

Richmond Hili, N.Y. 
Telonic Inds., Inc .• Laguna Beach. Calif. 
Texscan Corp., Indianapolis, Ind. 
Texscan Microwave Prods., Indianapolis. 

Ind. 
Torotel,lnc., Grandview, Mo. 
Torotron. Mt. Vemon, N.Y. 
TT Elctrns., Inc., Los Angeles, Cal. 
Vari-L Co., Inc., Denver, Colo. 

Filters, Industrial, Heavy Duty 
(ElectroniC) 

Ci~Tel, KenSington, Md. Vol ~56,557 
Corcom Inc., Chicago, IU ......... Vol ~558 
Genisco Technology Corp., Eldema 

Dlv., Compton, Cal ............. , ..... Vol ~566 
AII-Tronics Inc., Westbury, N.Y. 
Biometries Instrument Corp .• Garland. Tex. 
Cornell-OUbilier Elctrns., Newark, N.J. 

Dynamics Elctrnc. Prods., Inc., Santa 
Fe Springs, Cal. 

Electrocube, San Gabriel, Cal 
ESCEIc1rns. Corp, Palisades Pk., N.J. 
Filtron Co .. Flushing. N.Y. 
Frequency Devices, Inc., Haverhill, 

Mass. 
Genisco Tech. Corp .• Genistron Div .. 

Compton. Cal. 
Hopkins. Engrg., San Fernando, Cal. 
ITT Jennings-Monrovia, San Jose, Cal. 
Microtran Co. Inc., Vallev Stream, N.Y. 
NWL Transformers, Trenton, N.J. 
RF Interonics, Bay Shore, N.Y. 
RtroN Corp .• Skokie. III. 
San Fernando Elec. Mfg .. San Fernando. 

Cal. , 
Sanders Assocs., Nashua. N.H. 
Seg Elctrns. Sub. Comstron Corp., 

Richmond Hill, N.Y. 
Sprague Elec. Co .. No. Adams, Mass. 
TDK Elctrns. Corp., Long Island City. 

N.Y. 
Triac Elctrn. Sys., Forest Hills, N. Y. 
USCC/Centralab, Elctms. Div., Burbank, 

Cal. 
Wide Band Engrg. Co., Phoenix. Ariz. 

Filters, Interstage & Line
See Filters, Telemetering 

Filters, LC 
Aladdin Elctrns., Nashville, Tenn. 

Vol 30 1248 
Bulova Watch Co., Freq. Control 

Prods., WoodSide, N.Y ........... Vol2e554 
Cirtech Corp., Leawood, Kans. Vol N02 
Comstron Corp., Richmond Hill, N.Y. 

Vol~577 
Kappa Networks, Inc., Carteret, N.J. 

Vol 2e572,573 
Seg Elctrns. Sub. Comstron Corp., 

Richmond Hili, N.Y ................... Vol~577 
TT Elctrns., Inc., Los Angeles, Cal. 

Vol2e580 

Filters, Line-See Filters, 
EMI/RFI 

Filters, Linear Phase 
Cirtech Corp., Leawood, Kans. Vol N02 
Dynamics Elctrnc. Prods., Inc., Santa 

Fe Springs, Cal ......................... Vol ~311 
Electronic Research Co., Shawnee 

MiSSion, Kan ............................. Vol ~405 
ESC E1ctrns. Corp., Pallssdes Pk., N.J. 

Vol~563 
Genisco Technology Corp., Eldema 

Dlv., Compton, Cal ................... Vol ~566 
Kappa Networks, Inc., Carteret, N.J. 

Vol~573 
Krohn-Hlte, Cambridge, Mass. Vol ~74 
Q-Tech Corp., Los Angeles, Cal. 

Vol 2-443 
ADC Prods., Minneapolis, Minn. 
Addington Labs .. Inc .• Santa Clara. Calif. 
Aladdin Elctrns., Nashville, Tenn. 
American Elctrn. Labs., Inc., Lansdale. Pa. 
American Trans-Coil Corp .. Richmond Hill. 

N.Y. 
A. P. Circuit Corp., New York, N.Y. 
Applied Research Inc., Port 

Washington, N.Y. 
Artronlc Instr. Co., Silver Spring, Md. 
Bourns Pacific Magnetic Corp., Romoland,' 

Calif. 
Bulova Watch Co., Freq. Control 

Prods., WoodSide, N.Y. 
Burr-Brown Resch. Corp., Tucson, Ariz. 
Chesterfield Prods. Inc., Saddle Brook, 

N.J. 
Cir-Q-Tel, KenSington, Md. 
Coast Coil Co .• Los Angeles. Calif. 
Crystal Network Prods. Corp .. Erie. Pa. 
CTS Corp, Elkhart, Incl. 
Damon Corp., Westwood, Mass. 
Data-Control Systems. Danbury. Conn. 
Data Delay Devices, Clifton, N.J. 
De Coursey Engrg. Lab .. Culver City, Cal. 
Dietz Design. Inc .• Belton. Mo. 
Dynalab Corp., Van Nuys, Cal. 
Dytronlcs Co., Columbus, Ohio 
Electrac, Inc .. Anaheim. Calif. 
Electrocom Inds .• So. 8end,"lndiana 
Elctrn. Assocs .• W. Long BranCh. N.J. 
Filtron Co .. Flushing, N.Y. 
Freed Transformer Co., Bklyn., N.Y. 
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PRODUCT INDEX & DIRECTORY 
Frequency Devices, Inc:., HaverhlH, 

M .... 
Frequency Elctrns., New Hyde Pk .• N.Y. 
Frequency Engrg. Labs., Farmingdale. N.J. 
Genisco Tech. Corp .• Genistron Div .. 

Compton, Cal. 
Hertz Filter, Sy!)sset, N.Y. 
Hlsonk:, Inc., Olathe, Kans. 
Hughes Aircraft Co.. Communication 

Prods. Dept •• Mlc:roe1ectronlc Prod •• 
Dlv •• Newport Bch •• Cal. 

Ithaco. Inc:.. Hhaca, N.V. 
ITT Jennings-Monrovia. San Jose. Cal. 
Kinetic Tech., Inc., Santa Clara, Cal. 
Unear Networks Co., San Pedro. Cal. 
Lorch Elctrn .. Corp •• Englewood. N.J. 
McCoy Ek:tm .. Co, Mt. Holly Springs, 

Pa. 
Microphase Corp., Cos Cob, Conn. 
MicrosoniC$, Inc .• Weymouth, Mass. 
Mk:rotr.n Co. Inc:., Valley Stream. N.V. 
Multlrnetrk: Industrlea, Richmond Hili. 

N.Y. 
Nytronic9, Inc., Essex Elctms. Div., 

Darlington. S.C. 
Omnitec Corp .• Nytronics Filter Div .• 

Phoenix, Ariz. 
Polyphase Instr. Co .• Bridgeport. Pa. 
Rockland SY" Corp. W. Nyack. N.Y. 
Sag Ek:trne. Sub. Cometron Corp:, 

Richmond HII~ N.V. 
Speclrum Instrs .• Inc .. New Rochelle, N.Y. 
Sprague Elec. Co .. No. Adams. Mass. 
Stanford Applied Engrg., Santa Clara, 

Cal. 
Telonic Inds., Inc .• Laguna Beach. Cam. 
Texscan Microwave Prods., Indianapolis, 

Ind. 
TMC Syatema (Ariz.). Tempa. Ariz. 
Torotel. Inc:.. Grandview. Mo. 
Torolron, Mt. Vernon. N.Y. 
TT Ek:tma. Inc:.. Loa Angeles, Cal. 
UTE Microwave. Asbury Park, N.J. 
White Instrs .. Inc., Austin. Tex. 
Filters, Low-Pass 
Aladdin Elctma. Ne.hvlUe. Tenn. 

Vol :t-1248 
AMen Avionics. Mineola, N.Y. 

VoI2e544,545 
AMP Capllron Dlv./AMP InCorporated. 

Elizabethtown. Pa. • ..... _. Vol ~546,547 
A. P. Circuit Corp., New Vork, N.V. 

VoI~551 

AVX CeramlCe Corp. Myr11e Beach. 
s.c. .................... _ ................ _ .... Vol ~52 

Bendix. Franklin. Ind ... _ ........... Vol 2'1609 
Bird E1ctm. Cleveland. Ohio .... VoIles96 
Bulolla Watch Co •• Freq. Control 

Prods., Woodaide. N.Y ........... Vol ~54 
Chester11e1d ProdS. Inc •• Saddle Brook. 

N. J ............................................ _ Vol ~55 
Clr-Q.T~ K~ngton. Md. Vol 2'>556.557 
C1rtech Corp., Leawood. Kan .. Vol N02 
Com.1ron Corp., Rk:hmond HII~ N.Y. 

VoI~6,577 
CTS Corp, Elkhart. Ind .......... _. Vol2e399 
Data Detay DevICes. Clifton. N.J. 

VoI2e562 
Dyne1eb Corp •• Van Nuys, Cal. Vol2e3t2 
DynamICs E1ctmc:. Prods., Inc:.. Sama 

Fe Springs. Cal ......... _ ............. VoI2e311 
Er.t:tronlC Research Co •• Sha_ 

MlsaIon. Kan ................. , ........... Vol NOS 
ESC E1ctms. Corp., PaUsades Pk, N.J. 

VoI2e563 
Frequency DevICea, Inc:., HlI¥erh~ 

Mess. ........ __ ................ _ .. _. Vol 2'1515 
Gen18co Tectmology Corp •• EId_ 

Dlv., Compton. CeI. ____ •••• VoIae518 
Hlsontc:. Inc •• Olathe, Kans. __ .. Vol ~568 
Hopkins Engrg. San Fernando. Cal. 

VoIJe569 
• Hhaco, Inc., Hhacs, N.Y ••• _ ..... _ Vol ~1 
Kappa Networtce, Inc., Carteret. N.J. 

Vol~2,573 
Krohn-Hlte, Cambridge, Maaa. Vol ~74 
Multlmetrk: Industries. RIChmond HUI. 

N.V. _ ................ _ ............... _ ....... Vol ~576 
R L C E1ctms., Inc:.. Mt. Kisco. N. V. 

VoIM20 
Rockland Sys. Corp .. W. Nyack, N.Y. 

Vol 1"4118 
Sag Etctrns, Sub. Comstron Corp .. 

RIChmond HID, N.V .... _ ...... __ Vol ~ 
Texscen Corp.; Indianapolis. Ind. 

VoIl·S14 
TMC Syatems (ArIz.). Tempa. Ariz. 

Vol 2 e.450.451 

Torotel, Inc •• Grandview, Mo ... VoI2e.453 
TRW/UTC Transformere, New Vork, 

N.Y ........................... Vol ~579; Vol 3'1543 
TT Ek:tma .. Inc., LOB Angeles. Cal. 

Vol P580,581 

ADC Prods.. Minneapolis, Mlnn. 
Addington Labs., Inc .• Santa Clara, Calif. 
Airtron, Morris Plains. N.J. 
Alford Mfg. Co., Winchester, Mass. 
All-TronlCs Inc •• Westbury, N.Y. 
Allee Div .• Anaheim, Calif. 
American Elctm. Labs., Inc .• Lansdale. Pa. 
American Nucleonics Corp .• Woodland 

Hills, Cal 
Amerk:an Time Products, Woodslda, 

N.V. 
American Trans·Coil Corp., Richmond Hill. 

N.Y. 
Americon Microwave Inds., Inc., Waltham, 

Mass. 
A.R.F. Products, Inc., Boulder, Colo. 
Amold Magnellea, Culver City, Cal. 
Artronlc Instr. Co., Silver Spring, Md. 
Automatic Coil, New Hyde Pk., N.Y. 
Biometrics Instrument Corp .• Garland, Tex. 
Boums Pacific MagnetiC Corp .• Romoland. 

Calif. 
Bramco Controls, Piqua, Ohio 
BIII'I'-Brown Resch. Corp., Tucson, ArIz. 
Cambridge Thermionic. Cambridge, Mass 
Captor Corp., Tipp City, Ohio 
Centra18b Elctrna Dlv., Milwaukee, Wise 
Clarke. Hesa, New Vork, N.Y. 
Coast Coil Co .• Los Angeles. Calif. 
Coil Craft Inc .• Bronxville. N.Y. 
Control ElctmB. Co., Inc., Farmingdale, 

N.V.' 
Crystal Network Prods. Corp .• Erie, Pa. 
Data·Controi Systems, Danbury, Conn. 
De Coursey Engrg. Lab., Culver City, Cal. 
Dietz O8slgn, Inc .. Belton. Mo. 
Drake, RL, Co., Miamisburg, Ohio 
Dytronk:s Co •• Columbus, Ohio 
EI·Rad Mfg. Co .• Chicago, III. 
Elcom Sys .• Deer Pk., N.Y. 
Electrocom Inds., So. Bend. Indiana 
Elctrn. Assocs., W. Long Branch. N.J. 
Erie Technological Prods. (EEM), Erie, 

Pa. 
EWC, Inc., Kenilworth. N.J. 
Fillron Co., Flushing. N.Y. 
Fogg System Co., Denver. COl. 
Freed Transformer Co., Bklyn., N.V. 
Frequency Engrg. Labs .. Farmingdale, N.J. 
Generallnstr. Corp .• Automatic Mfg. Div .• 

Chicopee. Mass. 
General Microwave Corp., Farmingdale. 

N.Y. 
General Radio Co .• Concord. Mass. 
Genisco Tech. Corp., Genistron Div., 

Compton, Cal. 
Gudamen Corp., Chicago. iii. 
Harder, Donald C. Co., Inc., San Diego. 

Calif. 
Hertz Filter, Syosset:N.Y. 
Hope Elctms., Clifton, N.J. 
Industrial Condenser Corp .• Chicago. III. 
Inservco, Inc., La Grange, Ohio 
Integrated Microsystems Inc., Mt. View, 

Cal. 
ITT Jennings-Monrovia, San Jose, Csi. 
Johnson E. F. Co., Waseca, Minn. 
Kinetic Tech .• Inc., Santa Clara. Cal. 
Unaar Networks Co .• San Pedro, Cal. 
Lorch E1ctms. Corp •• Englewood, N.J. 
Maury Microwave Corp .• Cucamonga, 

Calli. 
McCoy Elctms. Co., MI. Holly Springs, 

Pa. 
Matrix Instr. Co., Houston. Tex. 
Microlab/FXR. Uvingston, N.J. 
Microphase Corp., Cos Cob. Conn. 
Mlcrotran Co. Inc., Valley Stream, N. V. 
Microwave Development Labs., Inc., 

Needham Hgts .• Mass. 
Microwave Filter Co .. Inc., East Syracuse, 

N.Y. 
Microwave Prods .• Inc .. Chatsworth, Cal. 
Monitor ProdS, S. Pasedena. Cal 
Mu-Del Elctms., Silver Spring, Md. 
Neff Inslr. Corp., Duarte, Calif. 
Neahamlny Transformer, Furlong, Pa. 
Norsallnduslries, Inc .• Brentwood, N.Y. 
North HUls Ek:tms., Inc., Glen Cove, 

N.V. 
NWL Transformera, Trenton, N.J. 

Nytronics. Inc., Essex Elctrns. Div., 
Darlington, S.C. 

Oeco Corp., Portland, Ore. 
Omnitec Corp .• Nytronics Filter Div .• 

Phoenix. Ariz. 
Phoenix Transformer Co., Phoenix, Ariz. 
Polyphase Instr. Co., Bridgeport. Pa. 
Raytheon Co., Oulncy, Mass. 
Republic Elctms. Corp .• Paterson. N.J. 
RF Interonlca, Bey Shore, N.V. 
Rohde & Schwarz Sis., Passaic, N.J. 
RtroN Corp., Skokie, III. 
San Femando Elec. Mfg., San Femando. 

Cal.. 
Sanders Assocs., Nashua, N.H. 
Se8lectro Corp., Mamaroneck, N.V. 
Solar Elctms. Co .• Hollywood. Cal. 
Solid State Elctrns. Corp., Sepulveda, 

Cal. 
Spectrum InslrS., Inc .. New Rochelle. N.Y. 
Sprague Elec. Co.. No. Adams. Mass. 
Stanford Applied Engrg., Santa Clar., 

Cal. 
Sieriing Transformer Corp .. Brooklyn, N.Y. 
TDK ElectronICs Co., Ltd., Chlyodli-ku, 

Tokyo 10t, Japan . \ 
TOK Elctms. Corp., Long leland City, 

N.V. 
Technical Man. Mamaroneck, N.Y. 
Tedford Crystal Labs .. Cincinnati. OhiO 
Teledyne Mec., Palo Alto. Cal. 
Teledyne Microwave, ~ountain View. Cal. 
Telonic Inds., Inc .. Laguha Beach, Calif. 
Texscan Microwave Prods .• Indianapolis. 

Ind. 
Tohoku Metallnds., Ltd., Tokyo. Japan 
Triad·Utrad Div .• Huntington. Ind. 
TRW Elctrnc. Functions. Candem, N.J. 
Tyco Filters DIY. Inc:.. Phoenix, Ariz. 
UseC/Centralab, Elctrns. Dlv., Burj)ank, 

Cal. 
Varian Assocs., Palo Alto, Cal. 
Varian Palo Alto Tube Div .• Palo Alto, Cal. 
Vector Industries, Palo Alto. Cal. 
White Inslrs., Inc., Austin. Tex. 
Wide Band Engrg. Co., Phoenix, Ariz. 

Filters, Mechanical 
T·F Er.t:tronk:a, Inc. Austin, Tex. 

Vol~2 
American Elctm. Labs., Inc., Lansdale, Pa. 
Bowmer/ALI, Inc., Acton, Mass. 
Bremco Controls, Piqua, Ohio 
Collins Radio Co .• Dallas. Tex. 
General Microwave Corp .• Farmingdale, 

N.Y. 
Microphase Corp .• Cos Cob, Conn. 
Pall Trinity Micro Corp., Cortland, N.Y. 
Riverbank Labs., Geneva. III. 
Singer Co .. Uttfe Falls, N.J. 
Tohoku Metal Inds., Ltd., Tokyo, Japan 

Filters, Microwave 
Appllad Research Inc:., Port 

Washington, N.V. _ ................... Vol 20607 
Bendix, FrankHn. Ind; ......... _ .... Vol 20609 
Clr-Q-Tel, Kensington. Md. Vol ~556,5S7 
Dynalab Corp., Van Nuya, Cal. Vol ~312 
Electro/Data, Inc:.. Garland, Tex. 

Voll-s48 
ElectronIC Research Co. ShB_ 

M18slon, Kan ............................. Vol N05 
Ese Elctrns. Corp., Pallsede. Pic., N.J. 

Vol 2"583 
Greenrey Inda. Inc:., Mechenk:1Ibu!'g. P .. __ .... _._._ ... _. ____ Vol "'2 
Lorch Elctrn .. Corp., Englewood, N.J. 

Vol "15 
R L C Elctrn .. , Inc:., Mt. KIsco. N. V. 

Vol "20 
TT Elctrns., Inc •• Los Angeles, CaL 

Vol~580 
Va .... L Co •• Inc:.. Denver. Colo. 

VoIN84,585 
Varian. SoUd State West Dlv18lon, Palo 

Alto, CaL .................................. Vol 4e.44O* 
Addington Labs., Inc., Santa Clara, Calif. 
Aertech Inds .• Sunnyvale. Cain. 
AIL, Div. Cutler·Hammer, Inc., Dear Park, 

N.Y. 
Aircom, Inc., Union. N.H. 
Airtron, Morris Plains. N.J. 
AHord Mfg: Co., Winchester, Mass. 
American Elctm. Labs., Inc., Lansdale, Pa. 
American NuCleonICs Corp., Woodland 

Hills. Cal 

*VoI. 4-1973 For addresses, phones and key personnel, see YELLOW Pages. 

Filters, R-F 
American Trans·Coil Corp., Richmond HIlI, 

N.Y. 
CES Elctms., Brooklyn, N.Y. 
Collins Radio Co .. Dallas. Tex. 
E & M Laboratories, Inc., Wesdake 

Village. Cal. 
Electro-Mechanics Co .• Austin, Tex. 
Engelmann Microwave, Montville, N.J. 
ErIe Technologlc:el Prods. (EEM), Erie, 

Pa. 
Frequency Engrg. Labs., Farmingdale, N.J. 
GAF Corp., New York, N.Y. 
General Microwave Corp .• Farmingdale. 

N.Y. 
General Radio Co .• Concord, Mass. 
Hope Ek:tms .. Clifton, N.J. 
Hopklna Engrg.. San Femando, Cal. 
ITT Jennings-Monrovia, San Jose. Cal. 
Marconi Elctms. Inc., Elmsford. N.Y. 
Maury Microwave Corp., Cucamonga. 

Cain. 
Microtab/FXR, Uvingston, N.J. 
Microphase Corp., Cos Cob, Conn. 
Microwave Assocs., Inc., Burlington, Mass. 
Microwave O8ve1opment Labs., Inc .• 

Nlledham Hgts., Mass. 
Microwave Filte, Co .• Inc., East Syracuse, 

N.Y. 
Microwave Prods., Inc .• Chatsworth, Csl. 
Mu·De1 Elctrns., Silver Spring, Md. 
Norsallndustries. Inc., Brentwood. N.Y. 
PhysICal Elctm. Labs .• Menlo Park, Cam. 
Premier Microwave. Port Chester, N.Y. 
Raytheon Co., Waltham, Mass. 
R.CA Electromagnetic & Aviation Sys. 

Div .• Van Nuys, Cal. 
RF Interonlca, Bey Shore, N. V. 
RHG Elctrn .. Lab.. Deer Park, N. V. 
Ryka Scientific, Inc .• Sunnyvale. Cal .. 
Sealec:IrO Corp., Mamaronectc, N.Y. 
Syatron-Donner Microwave DIv •• Van 

Nuya, Cal. 
Teledyne Mac., Palo Alto,Cal. 
Teledyne Microwave. Mountain View. Cal. 
Telonic Inds .• Inc., Laguna Beach, Cain. 
Texacan Corp., Indianapolis, Ind. 
TeXSC8n Microwave Prods., Indianapolis, 

Ind. 
Transco Prods., Inc., Venice, Cal. 
UTE Microwave, Asbury Park, N.J. 
Varian ASSOCB., Palo Alto, Cal. 
Varian Palo Alto Tube Dlv., Palo Alto. Cal. 
Vector Industries. Palo Alto, Cal. 
Vega Prec:lelon Leba •• Vienna, VI. 
Watkins Johnson Co .. Palo AIIo, Cal. 
WavaHne, Inc., W. Caldwell, N.J. 

Filters, Mlniature-See Filters 
(Specific Types) 

Filters, Programmable-See 
Filters, Variable 

Filters, R·F 
Allen AvIonlca, Mineola, N.Y. 

VoIM44,545 
AMP Capitron Dlv,/AMP Incorporated, 

Elizabethtown, PI •• _ .... Vol ~547 
Applied Research Inc., Port 

W"hlntIton. N.V ................. _ ... Vol..,., 
Bendix, Franklin. Ind ................. Vol 20609 
Bird Elctrn., Cleveland. Ohlo. ... Vol 1 ... 
Chesterfield Prods. InC., Seddle Brook, 

N. J ... _ .... _ ............. __ ..... _ ..... _ Vol 20555 
C1r-Q.TeI, Kenalnglon, Md. Vol 2'1558,557 
ComatroIi Corp •• Richmond Hm, N.Y. 

VoIM78 
CTSCorp, Elkhart. Ind._ ..... _ .. VoI2e3tI 
Data Detay DevICea, Clifton. N.J. 

Vol 2"582 
Ese Etctrna. Corp., Pallsadea Pk., N .... 

VoIze&n 
Genlsco Technology Corp~ EIdem • 
Dlv~ Compton, Cal .. __ ............ Vo' 2-sIle 

Hughes Ali'craft Co., Communication 
Prods. Dept., Ml"croelectronlc: Prods. 
Dlv. Newport Sch •• Cal ......... Vol NIt 

IthacO, Inc., Itheca, N. V ......... _ Vol ~1 
Kappa Networks. Inc:.. Carteret, N.J. 

Vol~2,673 
Multlmetrk: InduBtrlea, Richmond ~ 

N.V ... _ ........ ___ ...... _._~.; .. _ VoI2eS'18 
Reeves-Hoffman DIY., CerIIeIe. PI. 

Vi)/N45 
R L C E1ctms..Inc:.. Mt. Kleco.N.,(. 

Vol 2"820 
Rockland Sys. Corp., w. Nyack, N. V. 

Volt .... 

79 



Filters,R-F (cont'd) 
TRW/UTC Transformers, New York, 

N.Y .•...•••......•..•••••..••. Vol 20579; Vol 30 543 
TT Elctrns., Inc., Los Angeles, Cal. 

Vol 2"580,581 
Tyco Filters Div. Inc., Phoenix, Ariz. 

Vol ,2"454 
Vari-L Co., Inc., Denver, Colo. 

Vol 2"584,585 
ADC Prods., Minneapolis, Minn. 
Addington labs., Inc., Santa Clara, Calif. 
Alford Mfg. Co., Winchester, Mass. 
AII-Tronlcs Inc., Westbury, N.Y. 
American Elctrn. labs., Inc., Lansdale, Pa. 
American Trans-Coil Corp., Richmond Hill, 

N.Y. 
A.R.F. Pr.oducts, Inc., Boulder, Colo. 
AVX Ceramics Corp., Myrtle Beach, 

S.C. 
Barker & Williamson, Inc., Bristol, Pa. 
Blonder-Tongue labs., Inc., Old Bridge, 

N.J. 
Bulova Watch Co., Freq. Control 

Prods., Woodside, N.Y. 
Caddel-Burns Mfg. Co., Inc., Mineola, N. Y. 
CCA Elctrns. Corp., Gloucester, N.J. 
Centralab Elctrns Dlv., Milwaukee, Wisc 
Cirtech ,Corp., Leawood, Kans. 
Coil Craft Inc., Bronxville, N.Y. 
Coil Specialty Co., Boalsburg, Pa. 
Coli Winders Diy. Caddell-Burns, 

Mineola, N. Y. 
Collins Radio Co., Dallas, Tex. 
Constant Voltage Co., Chicago, III. 
CO,rcom Inc., Chicago, III. 
Cornell-pubilier Elctrns., Newark, N.J. 
Crystal Network Prods. Corp., Erie, Pa. 
Dale Elctrns., Inc., Yankton; S.D. 
Dietz Design, Inc., Belton, Mo.' 
Drake, R.L., Co., Miamisburg, Ohio 
Dynalab Corp., Van Nuys, Cal. 
Elcom Sys., Deer Pk., N.Y. 
Electro/Data, Inc., Garland, Tex. 
Electro-Mechanics Co., Austin, Tex. 
Electronic Research Co., Shawnee 

Mission, Kan. 
Erie Technological Prods. (EEM),' Erie, 

Pa. 
Filtron Co., Flushing, N.Y. 
Frequency Elctrns., New Hyde Pk., N.Y. 
General Microwave Corp., Farmingdale: 

N.Y. 
General Radio Co., Concord, Mass. 
Genisco Tech. Corp., Genistron Div., 

Compton, Cal. 
Gudeman Corp., Chicago, III. 
Gulton Inds., Inc., Metuchen, N.J. 
Hertz Filter, Syosset, N.Y. 
Hisonlc, Inc., Olathe, Kans. 
Hope Elctrns., Clifton, N.J. 
Hopkins Engrg., San Fernando, Cal. 
Industrial Condenser Corp., Chicago, III. 
ITT Jennings, Monrovia, Cal. 
ITT Jennings-Monrovia, San Jose, Cal. 
Jerrold Electronics Corp., Philadelphia, Pa. 
Johnson E. F. Co., Waseca, Minn. 
Krohn-Hlte, Cambridge, Mass. 
LectroMagnetics, Inc., Los Angeles, Cal. 
Lorch Eictrris. Corp., Englewood, N.J. 
Maury Microwave Corp., Cucamonga, 

Calif. 
l/JeCoy Elctrns. Co., Mt. Holly SPrings, 

Pa. ' 
Microphase Corp., Cos Cob, Conn. 
Microwave Assocs., Inc., Burlington, Mass. 
Microwave Oevelopment Labs:, Inc., 

Needham Hgts., Mass. 
Mu-Oel Elctrns., Silve, Spring, Md. 
Norsal Industries,. Inc., BrentwoQd,. N.Y. 
North HlllsElctrns., Inc., Glen Cove, 

N,.Y. 
Ohmlte Mfg. Co., Skokie, III. 
Omnitec Corp .. Nytronics Filter Div:, 
~hoenix, Ariz. 

Physical Elctrn. labs., Menlo park, Calif. 
Piezo Crystal Co., Carlisle, Pa. 
Premier Microwave, Port Cflester .. N.Y. 
Q-Tech Corp., los Angeles, Cal. 
RadiatiOn Oevices Co., Baltimore,·Md. 
I1.C.!,\. Electromagnetic & Aviation Sys. 

Div., van Nuys, Cal. 
Republic Elctrns. Corp., Paterson, N.J. 
Rasdel Engrg. Corp., Arcadia, Cal. 
RF' Jnteronics, Bay Shore, N.Y. 
RHG Elctrl)s. Lab., Deer Park, N.Y. 
RtroN Corp., Skokie, III. 
San J:ernandoElec. Mfg .. San, Fernando, 

Qal. 

PRODUCT INDEX & DIRECTORY 

5ealectro ·Corp., Mamaroneck, N.Y. 
Seg Elctrns.-Sub. Comstron Corp., 

" Bulova Watch Co., Freq. Control 

Richmond Hili, N.Y. 
Sprague Elec. Co., No. Adams, Mass. 
Standard Condenser Corp., Chicago, III. 
Stanford Applied Engrg., Santa Clara, 

Cal. 
TDK ElectroniCS Co., Ltd., Chiyoda·ku, 

Tokyo 101, Japa!) 
TDK Elctrns. Corp., Long Island City, 

N.Y. 
Teledyne Mec., Palo Alto, Cal. 
Teledyne Microwave, Mountain View, Cal. 
Telonic Inds., Inc., Laguna Beach, Calif. 
Texscan Corp., IndianapoliS, Ind. 

,Texscan Microwave Prods., Indianapolis, 
Ind. 

Torotel, Inc., Grandview, Mo. 
TRW Elctrnc. Functions. Candem, N.J. 
USCC/Centralab, Elctrns. Div., Burbank, 

Cal. 
Vector Industries. Palo Allo. Cal. 
Wide Band Engrg. Co., Phoenix, Ariz. 
Wilfron Co., Palo Alto, Calif. 

Filters, Single Sideband 
Electronic Research Co., Shawnee 

MiSSion, Kan ............................. Vol 2"405 
ESC Elctrns. Corp., Palisades Pk., N.J. 

Vol 2"563 
Genlsco Technology Corp., Eldema 

Div., Compton, Cal ................... Vol 2"566 
Hughes Aircraft Co., Communication 

Prods. Dept., Microelectronic Prods. 
Dlv., Newport Bch., Cal ......... Vol 2"418 

Reeves·Hoffman Dlv., Carlisle, Pa. 
. . Vol2"445 

TMC Systems (Ariz.), Tempe, Ariz. 
Vol 20451 

Tyco Filters Dlv. Inc., Phoenix, Ariz. 
Vol 2"454 

ADC Prods., Minneapolis, Minn. 
Aladdin Elctrns., Nashville, Tenn. 
American Trans-Coil Corp., Richmond Hill, 

N.Y. 
A. P. Circuit Corp., New York, N.Y. 
Automatic COil, New Hyde Pk., N.Y. 
Blackhawk Networks Corp., JaneSVille, 

Wisc. 
Bllley· ElectriC, Erie, Pa. 
Bulova Watch Co., Freq. Control 

Prods., Woodside, N.Y. 
Burr-Brown Resch. Corp., Tucson, Ariz. 
Cir.Q. Tel, KenSington, Md. ' 
Cirtech Corp., Leawood, Kans. 
Crystal Network Prods. Corp., Erie, Pa. 
CTS Corp, Elkhart, Ind. 
Damon Corp., Westwood, Mass. 
Dietz Design, Inc., Belton, Mo. 
FrE/ed Transformer Co., Bklyn., N.Y. 
Frequency Devices, Inc., Haverhill, 

Mass. 
Frequency Elctrns., New Hyde Pk., N.Y. 
Genisco Tech. Corp., Genistron Div., 

Compton, Cal. 
Heliotek, Sylmar, Calif. 
Hertz Filter, Syosset, N.Y. 
Hisonic, Inc., Olathe, Kans. 
ITT Jennings-Monrovia, San Jose, Cal, 
Kappa Networks, Inc., Carteret, N.J. 
Kinetic Tech .• Inc., Santa Clara. Cal. 
Lorch Elctrns. Corp., Englewood, N.J. 
McCoy Elctrns. Co., Mt. Holly Springs, 

Pa. 
Multimetric Industries, Richmond Hill, 

N.Y. 
Omnitec Corp., Nytronics Filler Div .•. 

Phoenix, Ariz. • 
Piezo Crystal Co'. , Carlisle, Pa. 
Pie20 Technology Inc., Orlando, Fla. 
Premier Microwave, Port Chester, N.Y. 
Q-Tech Corp., Los Angeles, Cal. 
I'IF Inleronics, Bay Shore, N.Y. 
Seg Elctrn~. Sub. Comstron Corp., 

Rlchfl)ond Hili, N.Y. 
Tedford Crystal Labs., CinCinnati, Ohio 
Torolel,lnc., Grandview, Mo. 
Torotron, Mt. Vernon, N.Y. 
TT Elctrns., Inc., los Angeles, Cal. 
Vibration Instrs. Co., Anaheim, CIII. 

Filters, Synchronous Tracking 
Genisco Technology Corp., Eldema 

Dlv., compton, Cal ................... Vol 2"566 
ADC Prods.,Mlnneapolis, Minn. 
Bafco, Inc., Warminster, Pa. 

Prods., WoodSide, N.Y. 
Cirtech Corp., Leawood, Kans. 
CTS Corp, Elkhart, Ind. 
Dytronics Co., COlumbus, Ohio 
Electrac, Inc., Anaheim, Calif. 
Elctrn. Assocs., W. Long Branch, N.J. 
Endevco, Pasadena, Calif. 
ESC Elctrns. Corp., Palisades Pk., N.J. 
Frequency Engrg. Labs., Farmingdale. N.J. 
General Radio Co., Concord, Mass. 
ITT Jennings·Monrovia, San Jose, Cal. 
Kinetic Tech., Inc., Santa Clara. Cal. 
Multlmetric Industries, Richmond Hill, 

N.Y. 
Quan-Tech, Whippany, N.J. 
Signal Analysis Oper., Hauppauge, N.Y. 
Spectral DynamiCS Corp. San Diego, San 

Diego, Cal. 
TT Elctrns., Inc., Los Angeles, Cal. 
Unholtz-Dickie Corp., Hamden, Conn. 
Universal Ad-Yu Elctrns., Inc., Milwaukee, 

Wi. 
UTE Microwave, Asbury Park. N.J. 
Vari-L Co., Inc., Denver, Colo. 
Vibration Instrs. Co., Anaheim, Cal. 

Filters, Tel~metering 
Chesterfield Prods. Inc., Saddle Brook, 

N. J ............................................... Vol 2"555 
ESC Elctrns. Corp., Palisades Pk., N.J. 

Vol 20 563 
Genisco Technology Corp., Eldema 

Div., Compton, Cal ................... Vol 20 566 
Hisonlc, Inc., Olathe, Kans ....... Vol 2"568 
TRW/UTC Transformers, New York, 

N.Y ............................................... Vo12°S79 
TT Elctrns., Inc., Los Angeles, Cal. 

Vol2"S80 
Vernitron Piezoelectric Div., Bedford, 

Ohio .................................... Vol2"586,S87 
ADC Prods., Minneapolis, Minn. 
Aladdin Elctrns., Nashville, Tenn. 
American Elctrn. Labs., Inc., Lansdale, Pa. 
A. P. Circuit Corp., New York, N.Y. 
Applied Research Inc., Port 

Washinglon, N.Y. 
Bourns Pacific MagnetiC Corp., Romoland, 

Calif. 
Bulova Widch Co., Freq. Control 

Prods., WoodSide, N.Y. 
Burr-Brown Resch. Corp., Tucson, Ariz. 
Cir-Q·Tel, KenSington, Md. 
Clrtech Corp., Leawood, Kans. 
Coast Coil Co., Los Angeles, Calif. 
Corcom Inc., Chicago, III. 
Data-Control Systems, Danbury, Conn. 
De Coursey Engrg. lab., Culver City, Cal. 
Dietz Design, Inc., Belton, Mo. 
Dynalab Corp., Van Nuys, Cal. 
Dynamics Elctrnc. Prods., Inc., Santa 

Fe Springs, Cal. 
E & M Laboratories, Inc .• Westlake 

Village, Cal. 
Erie Technological Prods. (EEM), Erie, 

Pa. 
EWC, Inc., Kenilworth, N.J. 
Fillro'n Co., Flushing, N.Y. 
Fogg System Co., Denver, Col. 
Freed Transformer Co., Bklyn., N.Y. 
Frequency Elctrns., New Hyde Pk., N.Y. 
Genisco Tech. Corp., Genistron Div., 

Compton, Cal. 
Gulton Inds., Inc., Metuchen, N.J. 
Hopkins Engrg., San Fernando, Cal. 
ITT Jennings-Monrovia, San Jose, Cal. 
Kappa Networks, Inc., Carteret, N.J. 
Kinetic Tech.,lnc., Santa Clara, Cal. 
Krohn·Hlte, Cambridge, Mass. 
Linear Networks Co., San Pedro. Cal. 
Lorch Elctrns. Corp., Englewood;N.J. 
Lundy Elctrns. & Sys., Inc., Glen Head, 

N.Y. 
Maury Microwave Corp., Cucamonga, 

Calif. 
McCoy Elctrns. Co., Mt. Holly Springs, 

Pa. 
Microlab/FXR, Livingston, N.J. 
Multimetrlc Industries, Richmond Hill, 

N.Y. 
Nytronics, Inc., Essex Elctrns. Div., 

Darlington, S.C. 
Omnttec Corp .• Nytronics Filter Div., 

Phoenix, Ariz. 
Piezo Crystal Co., Carlisle, Pa. 
Polyphase Instr. Co., Bridgeport, Pa. 
RF Interonics, Bay Shore, N.Y. 
Rockland Sys. Corp., W. Nyack, N.Y. 

Seg Elctrns. Sub. Comstron Corp., 
Richmond Hill, N.Y. 

Signal Analysis Oper., Hauppauge, N.Y. 
Solid State Elctrns. Corp., 5epulveda, 

Cal. 
Spectrum Instrs., Inc., New Rochelle, N.Y. 
Stanford Applied Engrg., Santa Clara, 

Cal. 
Statek Corp., Oral)ge, Cal. 
T-F ElectroniCS, Inc., Austin, Tex. 
Teledyne Microwave. Mountain View. Cal. 
Telbnic Inds., Inc., Laguna Beach, Calif. 
Texscan Corp., Indianapolis, Ind. 
Texscan Microwave Prods .• Indianapolis, 

Ind. 
Torotel, Inc., Grandview, Mo. 
Torotron" Mt. Vernon, N.Y. 
Triad-Utrad Div., Huntington, Ind. 
Vector Industries, Palo Alto, Cal. 
White Instrs., Inc., Austin, Tex. 
Wide Band Engrg. Co., Phoenix, Ariz. 

Filters, Tone, Telegraph 
Bramco Controls, Piqua, Ohio Vol 2"419 
Bulova Watch Co., Freq. Control 

Prods., WoodSide, N.Y ........... Vol 2"554 
ESC Elctrns. Corp., Palisades Pk., N.J. 

Vol 2"563 
Genisco Technology Corp., Eldema 

Dlv., Compton, Cal.. ................. Vol 2"566 
Hisonic, Inc., Olathe, Kans ....... Voi 2"568 
T-F Electronics, Inc., Austin, Tex. 

Vol 2"452 
ADC Prods., Minneapolis, Minn. 
Aladdin Elctrns., Nashville, Tenn. 
A. P. Circuit Corp., New York, N.Y. 
Cir.Q·Tel, KenSington, Md. 
Cirtech Corp., Leawood, Kans. 
Coast Coil Co:'. Los Angeles. Calif. 
Collins Radio Co., Dallas. Tex. 
De Coursey Engrg. Lab., Culver City, Cal. 
Dietz DeSign. Inc .. Belton, Mo. 
Douglas Randall Div., PawcatUCk, Conn. 
Dranetz Engrg. Labs., So. Plainfield, 

N.J. 
Electrocom Inds., So. Bend, Indiana 
Elctrn. Assocs., W. Long Branch, N.J. 
Emergency Beacon Corp., New 

Rochelle; N. Y. 
Filtron Co., Flushing, N.Y. 
Freed Transformer Co., Bklyn., N.Y. 
Frequency Devices, Inc., Haverhill, 

Mass. 
Genisco Tech. Corp .. Genistron Div., 

Compton, Cal. 
Kappa Networks, Inc., Carteret, N.J. 
Kinetic Tech., Inc., Santa Clara, Cal. 
Microtran Co. Inc., Valley Stream, N.Y. 
Multimetric Industries, Richmond Hill, 

N.Y. 
NES, Inc., Itasca, III. 
Nytronics, Inc., Essex Elctrns. Div., 

Darlington, S.C. 
Omnitec Corp., Nytronics Filter Div., 

Phoenix. Ariz. 
Polyphase Instr. Co .. Bridgeport, Pa. 
Radiation Devices Co., Baltimore. Md. 
RF Interonics, Bay Shore, N.Y. 
San Fernando Elec. Mfg., San Fernando, 

Cal. 
SCS Corporatlon·Microsystems, Ft. 

Lauderdale, Fla. 
Seg Elctrns. Sub. Comstron Corp., 

Richmond Hill, N.Y. 
SpragueElec. Co., No. Adams, Mass. 
Stanford !opplied Engrg., Santa Clara, 

Cal. 
Torotel, Inc., Grandview, Mo. 
Torotron, Mt. Vernon, N.Y. 
TT Elctrns .• Inc., Los Angeles, Cal. 

Filters, Tunable-5ee Filters, 
Continuously Variable 

Filters, Tuning Fork 
American Time Products, Woodside, . 

N.Y ............................................... Vol 2"396 
Philamon, Inc., Westbury, N.Y. Vol 2"441 
T-F ElectroniCS, Inc., Austin, Tex. 

Vol 2"452 
Bramco Conlrols, Piqua, Ohio 
Ledex, Inc., Dayton, Ohio 
Murata Corp. of America, Elmsford, 

N.Y. 
Murata Mfg. Co. ltd., Kyoto, Japan 
Statek Corp., Orange, Cal. 

80 Mfrs. in Bold face" .withpage numbers describe this product in .the White pages. 
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Filters, UHF & VHF 
AMP Capitron Div.! AMP Incorporated, 

Elizabethtown, Pa. • ••••••.•• Vol 2e546,547 
Applied Research Inc., Port 

Washington, N.Y ....................... Vol20607 
Bird Elctrn., Cleveland, Ohio .••• Volle396 
Comstron Corp., Richmond HIli, N.Y. 

Vol 2e576,577 
Dynalab Corp., Van Nuys, Cal. Vol2e:l12 
Greenr.y Inds., Inc., Mechanicsburg, 

Pa ................................................. Vol 20612 
Hughes Aircraft Co., Communication 

Prods. Dept., Microelectronic Prods. 
Dlv., Newport Bch., Cal •••••.••• Vol2e418 

Kappa Networks, Inc., Carteret, N.J. 
Vol2e573 

Lorch Elctrns. Corp., Englewood, N.J. 
Vol 20615 

Multlmetrlc Industries, Richmond Hill, 
N.Y ............................................... Vol2e576 

Plezo Technology Inc., Orlando, Fla. 
Vol2e442 

Reeves-Hoffman Dlv., Carlisle, Pa. 
Vol2e445 

R L C Elctrns., Inc., Mt. Kisco, N.Y. 
Vol 20620 

Sag Elctrns. Sub. Comstron Corp., 
Richmond Hili, N.Y ....•...••••••••... Vol2e5n 

TT Elctrns., Inc., Los Angeles, Cal. 
Vol2e580,581 

Varl-L Co., Inc., Denver, Colo. 
Vol 2e584,585 

ADC Prods., Minneapolis, Minn. 
Addington Labs., Inc .• Santa Clara, Calif. 
Aerlech Inds., Sunnyvale, Calif. 
Aladdin Elctrns., Nashville, Tenn. 
Alford Mfg. Co., Winchester, Mass. 
American Elctrn. Labs., Inc., Lansdale, Pa. 
American Nucleonics Corp., Woodland 

Hills, Cal 
A.R.F. Products, Inc., Boulder, Colo. 
Blonder-Tongue Labs., Inc., Old Bridge, 

N.J. 
Bulova Watch Co., Frell- Conlrol 

ProdB-, WoodSide, N.Y. 
CCA Elctrns. Corp., Gloucester, N.J. 
Cir-Q-Tel, KenSington, Md. 
Corcorn Inc., Chicago, 111_ 
Dietz Design, Inc., Belton, Mo. 
E & M Laboratories, Inc., Westlake 

Village, Cal. 
Elcom Sys., Deer Pk., N.Y. 
Electro-Mechanics Co., Austin, Tex. 
Engelmann Microwave, Montville, N.J. 
Erie Technological Prods. (EEM), Erie, 

Pa.. 
Fiitron Co., Flushing, N.Y. 
Frequency Elctrns., New Hyde Pk., N.Y. 
General Microwave Corp., Farmingdale, 

N.Y. 
General Radio Co., Concord, Mass. 
Hope Elctrns., Clifton, N.J. 
ITT Jennings-Monrovia, San Jose, Cal. 
Jerrold Electronics Corp., Philadelphia, Pa. 
Maury Microwave Corp., Cucamonga, 

Cain. 
McCoy Elctms_ Co., Mt. Holly Springs, 

Pa. 
Microlab/FXR, livingston, N.J. 
Microphase Corp., Cos Cob, Conn. 
Microwave Filter Co., Inc., East Syracuse, 

N.Y. 
Mu-Del Elctrns., Silver Spring, Md. 
Nytronics, Inc., Essex Elctrns. Div., 

Darlington, S.C. 
Omnitec Corp., Nytronics Filter Div., 

Phoenix, Ariz. 
Physical Elctrn. Labs., Menlo Park, Calif. 
Premier Microwave, Port Chester, N.Y. 
Radiation Devices Co., Baltimore, Md. 
RCA Corp., Camden, N.J. 
R.C.A. ElectromagnetiC & Aviation Sys. 

Div., Van Nuys, Cal. 
RF Interonics, Bay Shore, N.Y. 
Rohde & Schwarz SiS., PassaiC, N.J. 
Ryka SCientific, Inc., Sunnyvale, Cal. 
Sealectro Corp., Mamaroneck, N.Y. 
Teledyne Mec.,.Palo Alto, Cal. 
Teledyne Microwave, Mountain View, Cal. 
Telonic Inds., Inc., Laguna Beach, Calif. 
Texscan Corp., Indianapolis, Ind. 
Texscan Microwave Prods., indianapolis, 

Ind. 
UseC/Centralab, Elctms. Div., Burbank, 

Cal. 
Varian Palo Alto Tube Div., Palo Alto, Cal. 
Wide Band Engrg. Co., Phoenix, Ariz. 

Winegard Co.,. Burlington, Iowa 

Filters, Variable 
A. P. Circuit Corp., New York, N.Y. 

Vol2e551 
Comstron Corp., Richmond HIli, N.Y. 

Vol2e576 
Dytronics Co., Columbus, Ohio 

Vol 1-422 
Frequency Devices, Inc., Haverhill, 

Mass ...... _ ... _._ .. __ .... _ ........ _ ........... _ Vol 2e565 
Ithaco, Inc., Ithaca, N_Y ............. Vol2e571 
Krohn-HRe, Cambridge, Mass. Vol2e574 
Multlmetric Industries, Richmond Hili, 

N. Y_ ............. _._ .................. ..-......... Vol2e576 
Rockland Sys. Corp., W_ Nyack, N_Y. 

Vol 1-498 
Texscan Corp., Indianapolis, Ind. 

Vol 1-514 
Vari·L Co., Inc_, Denver, Colo_ 

Vol 2e584,585 
Allison Labs., Inc., Austin, Tex. 
Altec Div., Anaheim, Calif. 
American Elctrn. Labs., Inc., Lansdale, Pa. 
American Trans-Coil Corp., Richmond Hill, 

N.Y. 
Applied Research Inc., Port 

Washington, N.Y. 
Burr-Brown Resch. Corp., Tucson, Ariz. 
Cirtech Corp., Leawood, Kans. 
Coil Craft Inc., Bronxville, N.Y. 
Dynalab Corp., Van Nuys, Cal. 
Electrac, Inc., Anaheim, Calif. 
ESC Elctms. Corp., Palisades Pk., N.J. 
Fogg System Co., Denver, Col. 
Frequency Engrg. Labs., Farmingdale, N.J. 
General Microwave Corp., Farmingdale, 

N.Y. 
General Radio Co., Concord, Mass. 
Heliotek, Sylmar, Calif. 
Kappa Networks, Inc., Carteret, N.J. 
Kinetic Tech., Inc., Santa Clara, Cal. 
Lorch Elctms. Corp., Englewood, N.J. 
Maury Microwave Corp., Cucamonga, 

Calif. 
Metavac, Inc., Flushing, N.Y. 
Microlab/FXR, livingston, N.J. 
Microwave Development Labs., Inc., 

Needham Hgts., Mass. 
Microwave Filter Co., Inc., East Syracuse, 

N.Y. 
Optics International. Tenafly, N.J. 
Optics Technology, Palo Alto, Calif. 
Physical Elctrn. Labs., Menlo Park, Calif. 
Premier Microwave, Port Chester, N.Y. 
RHG Elctms.. Lab., Deer Park, N.Y. 
R L C Elctms., Inc., MI. Kisco, N.Y. 
Rohde & Schwarz Sis., PassaiC, N.J. 
Ryka Scientific, Inc., Sunnyvale, Cal. 
Seg Elclrns_ Sub. Comslron Corp., 

Richmond Hill, N.Y_ 
Signal Analysis Oper., Hauppauge, N.Y. 
Spectrum Instrs., Inc., New Rochelle, N.Y. 
Telonic Inds., Inc., Laguna Beach, Calif. 
Texscan Microwave Prods., Indianapolis, 

Ind. 
Universal Ad-Yu Elctrns., Inc., Milwaukee, 

Wi. 
Vega Precision Labs., Vienna, Va. 
Voltex Co., Inc., Farmingdale, N.Y. 
Watkins Johnson Co., Palo Alto, Cal. 

Filters, Vestigial Sideband 
ADC Prods., Minneapolis, Minn. 
Alford Mfg. Co., Winchester, Mass. 
Cir-Q-Tel, KenSington, Md_ 
Cirtech Corp., Leawood, Kans, 
ESC Elctrns. Corp., Palisades Pk., N_J_ 
Hisonlc, Inc_, Olathe, KanB
Multimetrlc Industries, Richmond Hili, 

N.Y. 
Nytronics, Inc., Essex Elctrns. Div., 

Darlington, S.C. 
Polyphase Instr. Co., Bridgeport, Pa. 
Seg Elctrns. Sub. Comstron Corp., 

Richmond Hili, N.Y. 
TT Elctms., Inc., Los Angeles, Cal. 

Filters, Waveguide 
Dynalab Corp., Van Nuys, Cal_ Vol 2e312 
Genisco Technology Corp., Eldema 

Dlv_, Compton, Cal •• ..-..-.. ..-.. ..-. Vol2e566 
Lorch Elctms. Corp., Englewood, N.J. 

Vol 20615 
Addington Labs., Inc., Santa Clara, Calif. 
Aireom, Inc., Union, N.H. 
Airtron, Morris Plains, N.J. 
American Elctrn. Labs., Inc., Lansdale, Pa. 

Clr-Q-Tel, KenSington, Md_ 
Comell·Dubllier Elctrns., Newark, N.J. 
E & M Laboratories, Inc., Westlake 

Village, Cal. 
Filtron Co., Flushing, N.Y. 
Frequency Engrg. Labs., Farmingdale, N.J. 
GAF Corp., New York, N.Y. 
General Microwave Corp., Farmingdale, 

N.Y. 
Greenray Inds., Inc., Mechanicsburg, 

Pa. 
Maury Microwave Corp., Cucamonga, 

Calif. 
Microlab/FXR, livingston, N.J. 
Microphase Corp., Cos Cob, Conn. 
Microwave Development Labs., Inc., 

Needham Hgts., Mass. 
Microwave Filter Co., Inc., East Syracuse, 

N.Y. 
Norsal Industries, Inc., Brentwood, N.Y. 
Premier Microwa"e, Port Chester, N.Y. 
R.C.A. Electromagnetic & Aviation Sys. 

Div., Van Nuys, Cal. 
RF Systems, Inc., Cohasset, Mass. 
RHG Elclms. Lab., Deer Park, N.Y. 
R L C Elctrns., Inc., Mt. Kisco, N.Y. 
Systron·Donner Microwave Dlv., Van 

Nuys, Cal. 
Teledyne Microwave, Mountain View, Cal. 
UTE Microwave, Asbury Park, N.J. 
Varian Assocs., Palo Alto, Cal. 
Varian Palo Alto Tube lDiv., Palo Alto, Cal. 
Vector Industries, Palo Alto, Cal. 
Wavellne, Inc., W. Caldwell, N.J. 

Finger Contact Strips-See 
Contact Strips, Finger 

Flanges, Waveguide 
Airtron, MorriS Plains, N.J. 
Amphenol RF Dlv., Danbury, Conn. 
Co-Operative Inds., Inc., Chester, N.J. 
Maury Microwave Corp., Cucamonga, 

Calif. 
Mierolab/FXR, Livingston, N.J. 
Microwave Assocs., Inc., Burlington, Mass. 
Microwave Development Labs., Inc., 

NeedMm Hgts., Mass. 
Narda Microwave Corp., Plainview, N.Y. 
Premier Microwave, Port Chester, N.Y. 
RF Systems, Inc .. Cohasset, Mass. 
Varian Assocs., Palo Alto, Cal. 
Wavellne, Inc., W. Caldwell, N.J. 

Flash Photolysis Systems & 
Components 

illumination Inds., Inc., Sunnyvale, Cal. 
Xenon Corp., Medford, Mass. 

Flashers 
Aulronles Corp., Pasadena, Calif. 

Vol2e333 
Logltek, Inc., Farmingdale, N.Y. 

Vol 2e352,354 
Artisan Elctrns. Corp., Parsippany, N.J. 
Carbone Corp., Boonton, N.J. 
Drake Mfg., Harwood Hgts.., III. 
Dynamic Controls Corp., S. Windsor, 

Conn. 
EG&G, Inc., Bedford, Mass. 
Elco, Willow Grove, Pa. 
Electro-Module, Inc., Pomona, Cal. 
GTE Sylvania Inc., Danvers, Mass. 
Guardian California, Culver City, Cal. 
Hoagland Instr., Dayton, N.J. 
Hughey & Phillips, Inc., Burbank, Cal. 
Innovatek Enterprise, Millerton, N.Y. 
Lithic Systems,lnC., Cupertino, Cal. 
Magnecraft Elec., Chicago, III. 
Metric SYB-, Ft. Walton Beach, Fla.. 
North American Philips Controls Corp., 

Cheshire, Conn. 
Oeco Corp, Portland, Ore. 
PreciSion Timer Co., Westbrook, Conn. 
Sealectro COrp., Mama.oneck, N.Y. 
Shlgotolnds.,Ltd., New York, N.Y. 
Tempo Instrument, Inc., Plainview, N.Y. 
U.S. Scientific Instrs., Watertown: Mass. 
Wagner Elec. Corp., livingston, N.J. 
Warren G·V Communications, livingston, 

N.J. 
Wilmar Elctrns. Inc., Torrance, Cal. 
Xenon Corp., Medford, Mass. 

*Vol. 4-1973 For addresses, phones and key personnel, see YELLOW Pages. 

Foil, Magnetic 
Flashlights & Lanterns 
Union Carbide, Consumer ProdB-, New 

York, N.Y. 
Whittaker Corp., los Angeles, Cal. 

Flat Packages, Integrated 
Clrcuit-See Packages, 
Integrated Circuit 

Flaw Detection Equipment
See Detectors, Flaw & Defect 

Fluid Flow Indicators-See 
Meters, Fluid Flow 

Fluorescent Compounds & 
Phosphors 

Associated Engrg. & Mfg. Corp., Upper 
Montclair, N. J. 

Black light Corp. Amer., San Gabriel, Cal. 
GAF Corp., New York, N.Y. 
General Elec. Co., Lamp Parts & Equip. 

Sales Oper., Cleveland, Ohio 
GTj:: Sylvania, Inc .. Towanda, Pa. 
Materials for Elctrns., Inc., Jamaica, N.Y. 
RCA Elctrns. Comps., Harrison, N.J. 
Shannon Luminous Ma!'ls .. Hollywood, 

Cal. 
Ultra-Violet Prods., Inc., San Gabriel, Cal. 
Unne<i Mineral & Chem. Corp., New York, 

N.Y. 
Voltarc Tubes, Fairfield, Conn. 
Westinghouse Elec., Bloomfield, N. J. 

Flux, Brazing & Soldering 
Materials 

Calg Labs.,lnc., Westbury, N.Y. 
Vol 4"324* 

Alpha Metals, Inc., Jersey City, N.J. 
Anchor Alloys, Inc., Brooklyn, N.Y. 
Bow Solder Products, Newark, N.J. 
Chemetron Corp., Chicago, III. 
Dunton, MW. Co., Providence, R.1. 
Edsyn, Inc., Van Nuys, Cal. 
Gardiner Solder Co., Chicago, III. 
GC ElectroniCs, Rockford, III. 
Goldsmith Precious Metals Div., Chicago, 

III. 
Gte Sylvania Inc., Belmont, Cal. 
Handy & Harman, New York, N.Y. 
Kester Solder Co, Chicago, III. 
Lake Chemical Co., Chicago, III. 
LMB Heager, Inc., Los Angeles, Calif. 
London Chemical Co., Bensenville, III. 
Multicore Sales Corp., Westbury, N.Y. 
NL Inds., Inc., Metal Div., New York, N.Y. 
Superior Flux & Mfg., Cleveland, Ohio 
Union Carbide, linde Div., New York, N. Y. 
Wall·Lenk Mfg. Co., Kinston, N.C. 
Wik-It Elctrns. Corp., Sunnyvale, Cal. 

Fluxmeters-See Meters, Flux 

Foil, Capacitor 
Anchor Alloys, Inc., Brooklyn, N.Y. 
Fansteellnc., N Chicago, III. 
ITT Jennings, Monrovia, Cal. 
Paul, F.H~ & Stein Bros., New York,'N.Y. 
Reynolds Metals Co., Richmond, Va. 
Unned Mineral & Chern. Corp., New York, 

N.Y. 

FOil, MagnetiC 
Arnold Engineering Co., Marengo, III. 

Vol3el005 
Inter-Tech. Grp., Inc., 

IrvlngtoR'On-Hudson, N.Y ..... Vol3el018 
Allegheny Ludlum Steel Co., Pittsburgh, 

Pa. 
Amuneal Mfg. Corp., Philadelphia, Pa. 
Bram Metallurgical-Chem. Co., Phila., Pa. 
Emerson & Cuming, Inc., Canton, Mass. 
GTE Sylvania Inc., Newark, N.J. 
Hamilton TechnolQgy, Inc., Lancaster, Pa. 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y. 
Kawecki Berylco Inds., Inc., New York, 

N.Y. 
MagnetiC Metals Co., Camden, N.J. 
MagnetiCS, Div. Spang Inds., Butler, Pa. 
Millen, James Mfg., Malden, Masa. 
Perfection Mica Co., BensenVille, III, 
Revere Copper and Brass, Incorporated, 

New York, N.Y, 
Russelllnds., Inc., Lynbrook, N.Y. 
Tohoku Metal Inds., Ltd., Tokyo, Japan 
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Forms, Wire 
Foil, Magnetic Shlekling-.,See 

Shields •. Magnetic 

Force Unks-Also See Cells, . 
Load 

Endevco, Pasadena, Calif. 
Zonk: Tech. Lab6., Cincinnati. Ohio 

Forks, Tuning-See Tuning 
Forks 

Forms, Coll-See Coil 
Assemblies & Forms 

Forms, Wire 
Alpha Metals, Inc., Jersey City, N.J. 
Art Wtre & Stamping Co., Cedar Knolls, 

N.J. 
Bead Ek:\rns .• Bridgeport, Com. 
Eaton Corp., Engired. Fasteners Oiv., 

Cleveland, Ohio 
GTE SylVania InC., Warren, Pa. 
GTI Corp. (E), Pittsburgh, Pa. 
Helix Spring Corp., Long Island City, N.Y. 
Hunter Spring, Hatfield, Pa. 
ITT Jennings, Monrovia, Cal. 
Materials Resch. Corp., Orangeburg, N.Y. 
TitChener. E.i-!. & Co., Binghamton, N.Y. 

Frames, Cabinet & Rack 
Iud RadIo, Willoughby, OhIo 

Vol a-310-312 
Premier Metal Prods. Co., Bronx, ·N.V. 

Vol a-32fl-329 
Amco Engrg. Co., Chicago, III. 
Augat Inc., Attleboro, Mass. 
D-eamco, Inc., Burbank, CalK. 
Falstrom Co., Passaic, N.J. 
Formica Metal Prods. Co., Inc., 

Medford, Mass. 
GAF Corp., New York, N.Y. 
GTE Lenkurt Inc., San Carlos, Calif. 
Hammond MIg. Co. (U.S.) Inc., Buffalo, 

N.Y. 
High Voltage Engrg. Corp" Burlington, 

Mass. 
Honeywell,lnc .. Wabash, Ind. 
Jan Hardware Mfg. Co.; Inc., Long Island 

City, N.Y. 
Metal Works, Inc., Herman, Mo. 
Mid-West Metal Prods., Inc., Kansas City, 

Kans. 
Modpak, Waltham, Mass. 
OpUma Enclosures, Tucker, Ga. 
PhotoChemical Prods. Cal., Santa 

Monica; Cal. 
Titchener, E.H. & Co., Binghamton. N.Y. 
Vero Electronics, Inc., Hauppauge, N. V. 
Zero Mfg. Co., Burbank, cal. 

frequency Analyzer&-See 
Analyzers, Spectrum 

Frequency Calibration 
Service&-See Services, 
Calibration & Instrument 
Repair 

Frequency Extender&-See 
Dividers, Frequency 

Frequency Source&-See 
OScillators 

Frequency Standard&-See 
Standards, Frequency 

Frequency Syntheslzer&-See 
syntheSizers, Frequency 

Fuel Cells 
Uniroyal, Inc., New York, N.Y. 

Furnaces, Diffusion 
Despatch OYeII Co., Minneapolis, Minn. 
Varian AssOcs., Palo AltO, Cal. 
Varian AssOcs., Vacuum DiY., Palo Alto, 

Cal. 

Furnaces,Electric 
Blue M Engrg. Co~ Blue lalend, nL 

V0I1ea82 
Chemical Etching Equip. & Supply, 

Alexandria, Va. 
DespetdlOven Co., Minneapolis, Minn. 
HotpaCk Corp .. Phila., Pa. 
L & L Mfg. Co .. Twin Oaks, Pa. 
leeds & Northrup Corp., No. Wales. Pa. 
ON.. Aasoca..Inc., Westbury. N.Y. 

Procadyne Corp., NeW. Brurlswlcis,N.J. 
Taylor-Winfield Corp., Warren .. Ohio 

Furnaces, Gas (Production) 
Blue M Engrg. Co., Blue Island, 10. 

V0I1eaa2 
Chemical Etching Equip. & Supply, 

Alexalldria, Va. 
Despatch Oven Co., Minneapolis, Minn. 
Kahle Eng~g. Co .• Union City, N.J. 
N.Y. Testing labs., Inc., Westbury, N.Y. 
Taylor-Winfield Corp., Warren, Ohio 
Watkins JOhnson Co., Palo. Alto. Cal. 
Watkins-JOhI1SQll CO.,Scotts Valley, Cal. 

Furnaces, Vacuum 
Blue M Engrg. Co., BlUe Island, IN. 

V0I1eaa2 
Ajax Magnethermic Corp., Warren. Ohio 
Brew Richard D. & Co., InC .. Concord, 

N.H. 
Edwards High Vacuum. Grand Island, N.Y. 
High Vacuum Equip. Corp., Hingham, 

Mass. 
Hull Corp., Hatboro. Pa. 
Kahle Engrg. <::0., Union City, N.J. 
Materials ReSch .. Corp., Orangeburg, N.Y. 
Perkin-Eimer Ultek Inc., Palo Alto, Calif. 
T -M Vacuum Prods., Riverton, N.J. 
Varian AssoC$., Palo Alto, Cal. 
Varian AssOcs" Vacuum Div .• Palo Alto, 

Cal. 

Furniture, Electronic Lab.
See Benches, Consoles, 
Stools, Tables (Lab & Shop) 

Fuse Clips--See Clips & . 
Holders, Fuse 

Fuse Panels-See Panels, 
Fuse 

Fused Plug&-See. Plugs, 
Fused 

Fused Quartz-See Quartz, 
Fused 

Fuses 
Bussmann Mfg. Div., St Louts, Mo. 

Vol ~'006-1008,'01' 
GC Etec1ronICS; Rockford, ilL _ Vol 30679 
Ultelfuse, Inc., DesPlallles, IH. 

Vol ~1094-1096, 1098 
Bel Fuse, Inc., Jersey City, N.J. 
Carbone Corp., Boonton, N.J. 
Economy Fuse Div., Des Plaines. III. 
General Elee. Company, Providence. R.I. 
IlItemattonai Rectifier, EI Segundo, CaL 
Leviton Mfg. Co., Inc., BrOOklyn. N.Y. 
Mepco/Eleetralnc .• San Diego, Cai. 
Micro Devices Corp., Dayton, Ohio 
R.C.A. Electromagnetic & Aviation Sys. 

Div., Van Nuys, Cal. 
Shlgoto IneIs., Ltd» New Votk, N. V. 
Showa Musen Kogyo Co., lIdn 

Shlnagaw.l<u Tokyo 141, Japen 
Workman Elctrn. Prods .• Inc .• Sarasota. 

Fla. 

Fuses, Failure Indicating 
Bussmann Mfg. Dtv., Sl louis, MOo 

Vol ~1006-1008,1011 
UUelfuse, Inc., Des Plaines, ilL 

Vol ~1095,1098 
Carbone Corp., Boonton. N.J. 
Economy Fuse DiY .. Des Plaines; III. 
Mester SpecialtieS,. Costa Mesa, Cal. 
Micro Devices Corp., Dayton, Ohio 

Fuses, Thermal 
UUelfuse, Inc;., Des Pi8Ines, 10. 
Micro Devices Corp., Dayton, Ohio 

Fuses, TIme Delay 
Uttelfuae, Inc., Des Plaines, III. 

Vol ~1094-1096, 1098 
BU88lJlann MIg, Dlv., Sl Louts, Mo. 
Economy FU$9 DiY ..• Des Plaines, III. . 
General Sec. Company. Providence, R.1. 
Micro Devices Corp., Qayton. Ohio 
PrecteI9n TinM!r Co., Westbrook, Conn. 
Raymond Engrg. Inc., M\ddletown,COM. 
T~Mec .. Paio Alto,.Cal. 

Galvanometers-See Meters, 
Galvanometer 

PRODUCT INDEl(. DIRECTORY 

Gamet Materials & Parts 
Ceramic Magnetics. Inc., Fairfield, N.J. 
Countis 1.11$., San Luis Obispo, Cal. 
Crystal Technology, Mountain View, Cal 
TDK ElectronIcS Co., Ltd., Chlyoda-ku, 

Tokyo 101, Japan 
Trans-Tech, Gaithersburg, Md. 
Union Carbide, San Diego, Cal. 

Gases, Inert ... 
Air Prods. & Chems .• Inc., Allentown, Pa. 
Matheson Gas Products. East Rutherford. 

N.J. 
Union carbide, Unde Div.; New York, N. Y. 

Gasket&-See Seals 

Gaskets, Shielding, R-F-Also 
See Shields, R·F 

cat-Metex Corp., Inglewood, caL 
VoI""'02· 

Gkmalr, Inc., Glendale, CalifON VoI4e370· 
Instrument Specialties, Utile Falls, N.J. 

VoI3el017 
Matex Corp., Edison, N.J. 

VoIS-102o-1033 
Airtron, Morris Plains, N.J. 
Anchor Alloys, Inc., Brooklyn, NY 
Chomerics, Inc .• Woburn, Mass. 
Emerson & Cuming, Inc., Canton, Mass. 
Hartwell Corp., Los Angeles, Calif. 
Lundy Elctms. & Sys .• Inc., Glen Head, 

N.Y. 
Mclean Engrg. Labs., Princeton Jctn.. 

N.J. 
Microwave Development labs., Inc., 

Needham Hgts., Mass. 
Parker Seal Co., Culver City, Calif. 
Penn Fibre & Specialty, Phila., Pa. 
Premier Microwave, Port Chester, N.Y. 
Tapecon, Inc., Rochester, N.Y. 
3M Co.; SI. Paul, Minn. 
SM .Co~ DIelectric Materials " Sys. Dlv., 
St Paul, Mlnn. 

Gates, Computer Circuit 
. (AND, OR, NOR, ETC.)-See 

Cards, Logic; IC's, Logic 
Circuits 

Gauges, Connector 
Jonarel Inds. Corp •• Bronx, N.V. 
Maury Microwave Corp.,· Cucamonga. 

Caiif. 

Gauges, Displacement,. Linear 
Applied Control Co., Fairfield, N.J. 
Automatic Timing & Controls, Inc .• King 01 

Prussia, Pa. 
Bourns, Inc., Instr. DIY., Riverside, calif. 
Computer Instrs., Hempetead, N.V. 
Faria, Thomas G. Corp., Uncasville, COM. 
Gaertner Scientific Corp., Chicago, Ill. 
Jonard Inds. Corp., Bronx. N. V. 
Kaman Sciences Corp., Colorado Springs, 

Colo. 
Uon Precision Corp, Newton, Mass. 
Minnetech Labs, Minneapolis. Minn. 
Rank Precision Inds., Des Plaines, III. 
Schaevitz Engrg., Pennsauken. N.J. 
Transducer Controls Corp., Covina, Calif. 
West Coast Resch. Corp .. Los Angeles. 

Calif. 

Gauges, Ionization 
Aremco Prods., Inc., Briarcliff Manor, N.Y. 
Edwards High Vacuum,. Grand Island, N.Y. 
Fredericks Co., Huntingdon Valley, Pa. 
High Vacuum EqlJip. Corp., Hingham, 

Mess. 
High Voltage Engr9. Corp., Burli1lgton, 

Mass. 
Nuclear Resch. Corp., Southampton, Pa. 
Perkin-Elmer Ultek Inc., Palo Alto, Calif. 
Torr Lab6 .• Los Angeles, Cal. 
Vactronic Lab. Equip., Inc., E, Northport, 

N.Y. 
Varian Assocs., Palo Alto, Cal. 
Varian Assocs., Vacuum Div., Palo AltO, 

Gal. 
Westinghouse Elec., Elmira, N.Y. 

Amersol, Inc., HillSide. N.J. 
Amp/IenoI Controls Oper. of C~ 

DIY. 8roedv1ew, III. .. 
Aslrosyste ..... Inc., lake Success, N. V. 
BaileY Meter Co .. Wicldiffe, Ohio 
Bell & Howell Co., Pasadena, Calif. 
Bendix Aerospace-elctrns., Teterboro, N.J. 
Boutns, Inc., ImItr. Dtv., Rlveralde, CaIi1. 
.Brlstol Div, Waterbury. Com 
Consolidated Controls Corp., Bethel, 

Com. 
Datametrics Inc .. Wilmington, Mass. 
Dillon, W.C. & Co., Van Nuys 340, Calif. 
Doric Sci. Corp., San Diego. Calif. . 
Dynisco, Westwood, Mess. 
Edison. InSir. Div., W. Orange, N.J. 
Foxboro Co., Foxboro, Mass. 
Honeywell, Ft. Washington. Pa. 
"-d Inds.Corp., Bronx, N.Y. 
Kistler Instr. Co.,. Redmond, Wash. 
KoHsman Instr. Co .• Syosset, N.Y. 
Kratos, Pasadena, Cal 
Kulite Semiconductor Prod., Ridgefield, 

N.J. 
Lion Precision Corp, Newton, Mass. 
Matheson Gas Products. East Rutherford, 

N.J. 
MKS Instrs., Inc., Burlington, Mass. 
Owatonna Tool Co., Owatonna, Minn. 
Pall Trinity Micro Corp .. Cortland,N.Y. 
Plessey Enviromental Sys., San Diego, 

Cal. 
Schauer Mfg. Corp., Cincinnati, Ohio 
Sensotec. Inc., Columbus. Ohio 
SRC Dlv •• Newport Sch., CaJ. 
Statham lnatrs., Inc., Oxnard, Cal. 
Texas Instruments, Inc., Houston, Tex. 
Thermo Elec. Co .. Inc., Saddle Brook, N.J. 
Transducer Controls Corp., Covina, Calif. 
Westinghouse Elec. Corp .. Computer & 

lnatr. Div., Pittsburgh, Pa. 
Yellow Springs Instr. Co.,lnc., Yellow 

Springs, Ohio 

Gauges, Strain 
Jonard IneIs. Corp., Bronx, N. V. 

VoI..-sse· 
Ailtech. City of Industry, Cal. 
Amphenol Controls Oper. of Connector 
Dlv~ Broadview, IIL-

Bell & Howell Co .• Pasadena, Calif. 
BlH Elclms .• Inc., Waltham, Mass. 
Doric Sci. Corp., San Oiego. Calil. 
Foxboro Co., Foxboro, Mass. 
Hughas Aircraft Co., Space & Comm. 

Grp .. Los Angeles, Cal. 
Int .... Tech. Grp., Inc., 

Irvlngton-on-Hudson. N.V. 
Kaman Sciences Corp., Colorado Springs, 

Colo. 
Kutita Semiconductor Prod., Ridgefield, 

N.J. 
Magnatlux Corp .• Chicago, III. 
Micro-Measurements Div .. Romulus, Mich. 
Statham Instrs., Inc., Oxnard, Cal. 
Teledyne Geotech, Dallas, Tex. 
Toledo Scale, Toledo, Ohio 
West Coast Resch. Corp., Los Angeles, 

Calif. 

Gauges, Tension 
"-d Inds. Corp., Bronx. N.V. 

'01014-551" 
Chatillon John & Sons, Kew Gardens, N.Y. 
Dillon, W.C. & Co., Van Nuys 340, Calil. 
Doric SCi. Corp .• San Diego. Calif. 
Hunter Spring, Hatfield, Pa. 
Kaman SQiences Corp .. Colorado Springs, 

Colo. 
Minnetech labs, MInneapolis, Minn. 
Neuses. P.K.,Inc" Arlington Hgts., III. 
N.Y. Testing Lebs .• Inc .• Westbury, N.Y. 
Techni-Tool, Inc., Philadelphia, Pa. 
Transducer Controls Corp., Covina, Calif. 
West Coast Resch. Corp., Los Angeles, 

Calif. 

Gauges, ThiCknes&-See 
Testers,·Thickness (All 
Types) 

Gauges, Vacuum 
Gauges, Pressu ..... Also see Bailey MeIer Co •• Wickliffe, Ohio 

Transducers, Pressure Bristol Diy. Waterbury. Conn 
HarreI,lnc., E. N_1k, Conn. Cole-Parrner Instr. Co., Chicago. III. 

Ailtech, City of Industry. cal. 
AlnorJnstr. Co., Chicago, m, 

Vol ~ 11«1 Consolidated Controls Corp., Bethel. 
Conn. I Datametrics InC., Wilmington, Mass. 

82 Mfrs.. in IJofd .~. w,th page nl,lmbers describe·· this product in theWNte pages. 



PRODUCT INDEX & DIRECTORY 
Dixson Inc., Meter Div., Grand Junction, 

Colo. 
Edwards High Vacuum, Grand Island, N.Y. 
Foxboro Co., Foxboro, Mass. 
Fredericks Co., Huntingdon Valley, Pa. 
High Vacuum Equip. Corp., Hingham, 

Mass. 
High Voltage Engrg. Corp., Burlington, 

Mass. 
Honeywell, Ft. Washington, Pa. 
lion Precision Corp, Newton, Mass. 
Materials Resch. Corp., Orangeburg, N.Y. 
Matheson Gas Products, East Rutherford, 

N.J. 
MKS Instrs., Inc., Burlington, Mass. 
Nuclear Resch. Corp., Southampton, Pa. 
Perkin-Elmer Ultek Inc., Palo Alto, Calif. 
Precision Sci. Co., Chicago, III. 
RIL Elctrns., Inc., Southampton, Pa. 
Schauer Mfg. Corp., Cincinnati, Ohio 
Statham Instrs., Inc., Oxnard, Cal. 
Taylor Instr. Process Control Div., 

Rochester, N.Y. . 
Vacuum Resch. Mfg .. San Ramon, Cal. 
Varian Assocs., Palo Alto, Cal. 
Varian Assocs., Vacuum Div., Palo Alto, 

Cal. 
VirTis Co., Gardiner, N.Y. 
Westinghouse Elec. Corp., Computer & 

Inslr. Div., Pittsburgh, Pa. 
WesMghouse Elec., Elmira, N.Y. 

Gearheads & Speed Reducers 
Bowmar Instr, Corp" Ft. Wayne, Ind. 

Vol2e334 

Gears & Gear Mechanisms 
(Precision) 

Precision Mechanisms Corp., 
Westbury, N.Y ........................... Voi 2-990 

Bendix, Utica, N.Y. 
Bowmar Instr. Corp., Ft. Wayne, Ind. 
GAF Corp., New York, N.Y. 
Gibbs Mfg. & Resch., Janesville, Wisc. 
Gibson/Egan Co., Arcadia, Calif. 
Gries Reproducer Co., New Rochelle, N.Y. 
Ind'i. Control Co" Farmingdale, N.Y. 
Instru-Lee Corp .. Mt. Vernon, N.Y. 
Invincible Gear Co., Detroit, Mich. 
Jackson Bros., (London) Ltd., New 

York, N.Y. 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y. 
Keller, Hugo P., Inc., New York, N.Y. 
Kidde, Walter & Co., Belleville, N.J. 
Kwikset Powdered Metal Prods., Anaheim, 

Cal. 
Lear Siegler, Inc., Santa Monica, Calif. 
Machine Components Corp., Plainview, 

N.Y. 
Meltronics Inc., Leeds, Ala. 
Millen, James Mfg., Malden, Mass. 
MPC Prods. Corp., Chicago, III. 
Orbit Instr. Corp., Syosset, N.Y. 
Perfect Gear & Instr. Corp., Northridge, 

Calif. 
PIC "Design Division, Ridgefield" Conn. 
Planet Instr., Gardena, Cal. 
Sterling Instr., New Hyde Pk., NY 
Stock Drive Prods., New Hyde Pk., N.Y. 
Suffolk Etched Prods., Inc., Riverhead, 

N.Y. 
Superior Mfg. & Instrument Corp., Long 

Island City, N.Y. 
Transicoil, Inc., Worcester, Pa. 
Western Gear Corp., Pasadena, Cal. 

Generators, A-M 
Boonton Elctrns., Parsippany, N.J. 

Vo11e408 
Logimetrlc8, Inc., Greenvale, N.Y. 

Vol 1-480,481 
Ailtech, City of Industry, Cal. 
AUL Instrs., Inc., Flushng, N.Y. 
CCA Elctrns. Corp., Gloucester, N.J. 
Edison Elctrns. Div., Manchester,"N.H. 
Exact Elctrns., Inc., Hillsboro, Ore. 
General Radio Co., Concord, Mass. 
Heath Co., Benton Harbor, Mich. 
Hickok Elecllnstr" Cleveland, Ohio 
Ind'i. Test Equip., Clifton, NJ 
Interstate Elctrns. Corp., Anaheim, Cal. 
Kay Elemetrics, Pine Brook, N.J. 
Leader Instruments Corp., Long Island 

City, N.Y. 
Marconi Instrs., Englewood, N.J. 
MCL, Inc., La Grange, III. 
Radio Resch. Co., Rockaway, N.J. 

RCA Corp., Camden, N.J. 
RCA Elctrns. Comps., Harrison, N.J. 
Rohde & Schwarz SiS., Passaic, N.J. 
Wavetek, San Diego, Cal. 
Wiltron Co., Palo Alto, Calif. 

Generators, A-M/F-M 
Boonton Elctrns., Parsippany, N.J. 

Vo11e408 
Interstate Elctrns. Corp., Anaheim, Cal. 

Vol 1-462 
Loglmetrics, Inc., Greenvale, N.Y, 

Vol 1-479,481 
Marconi Instrs., Englewood, N,J. 

Ailtech, City of Industry, Cal. 
AUL Instrs., Inc., Flushng, N.Y. 

Vo11e483 

CCA Elctrns. Corp., Gloucester, N.J. 
Exact Elctrns., Inc., Hillsboro, Ore. 
Heath Co., Benton Harbor, Mich. 
Hickok Elect. Instr., Cleveland, Ohio 
Ind'i. Test Equip., Clifton, NJ 
Kay Elemetrlcs, Pine Brook, N.J, 
Krohn-Hlte, Cambridge, Mass, 
Leader Instrumehts Corp., Long Island 

City, N.Y. 
London Co., Cleveland, Ohio 
Polarad Elctrn. Instrs., Lake Success, N.Y. 
Radio Resch. Co., Rockaway, N.J. 
RCA Corp., Camden, N.J. 
RCA Elctrns. Comps., Harrison, N.J. 
Rohde & Schwarz SiS., PassaiC, N.J. 
Texscan Corp" Indianapolis, Ind. 
Tucker Electronics Co., Garland, Tex. 
Wavetek, San Diego, Cal. 
Wavetek Indiana, Inc., Beech Grove, 

Ind. 
Wiltron Co., Palo Alto, Calif. 

Generators, Acoustic, High 
Intensity Noise 

CML-Macarr, Inc., Edison, N.J. 
Elgenco, Inc., Santa Monica, Cal, 

Generators, Audio 
Dynascan Corp., Chicago, III ... Vo11e401 
Interstate Elctrns. Corp., Anaheim, Cal. 

Vo11e462 
Krohn-Hite, Cambridge, Mass. Vo11e474 
Advanced Energy Conversion, Belmont, 

Cal. 
AIL, Div. Cutler-Hammer, Inc., Deer Park, 

N.Y. 
Ailtech, City of Industry, Cal. 
Altec Div., Anaheim, Calif. 
American Time Products, WoodSide, 

N.Y. 
B & K Instrs., Inc., Cleveland, Ohio 
Barker & Williamson, Inc., Bristol, Pa. 
BECO, Inc., Salem, Va. 
Behlman Div., California Instrs., San 

Diego, Cal 
Bramco Controls, Piqua, Ohio 
Brown Electro-Meas. Corp., Kirkland, 

Wash. 
California Instrs. Co., San Diego, Cal. 
Clarke - Hess, New York, N.Y, 
CML-Macarr, Inc., Edison, N.J. 
Digitech Data Inds., Inc., Ridgefield, Conn. 
Digiteeh Data Inds., Inc., Ridgefield, Conn. 
Dranetz Engrg. Labs., So. Plainfield, 

N,J. 
Elgenco, Inc., Santa Monica, Cal. 
Elin Div., San Diego, Cal. 
Exact Elctrns., Inc., Hillsboro, Ore. 
Fork Standards, W. Chicago, III. 
Frequency Elctrns., New Hyde Pk., N.Y. 
General'Radio Co., Concord, Mass. 
GRM Corp., Medford, N.J. 
Heath Co., Benton Harbor, Mich. 
Holt Instr. Labs., Oconto, Wisc. 
Hope Elctms., Clifton, N.J. 
Ind'i. Test Equip., Clifton, NJ 
Kay Elemetrlcs, Pine Brook, N.J. 
Leader Instruments Corp., Long Island 

City, N.Y. 
Marconi Instrs., Englewood, N.J. 
Nelson Ross Elctrns., Lake Success, N.Y. 
NH Research, Inc., Santa Ana, Calif. 
Optlmation, Inc., Chatsworth, Cal. 
RCA Elctrns. Camps., Harrison, N.J. 
Riverbank Labs., Geneva, III. 
Rohde & Schwarz SiS., Passaic, N.J. 
Solar Elctrns. Co., Hollywood, Cal. 
Spectral Dynamics Corp. San Diego, San 

Diego, Cal. 

Generators, Low-Frequency 
Systron-Donner Datapulse Dlv., Culver 

Clly, Cal. 
T-F Electronics, Inc., Austin, Tex. 
Tech Serv., Inc., Fogelsville, Pa. 
Telonic Inds., Inc., Laguna Beach, Calif. 
Texscan Corp., Indianapolis, Ind. 
Unhottz-Dlckle Corp., Hamden, Conn. 
Wavetek, San Diego, Cal. 
Wiltron Co .. Palo Alto, Calif. 

Generators, Character 
Dranetz Engrg. Laba., So. Plainfield, 

N.J ............................................... VoI1e427 
Digltech Data Inds., Inc., Ridgefield, Conn. 
Digitech Data Inds., Inc., Ridgefield, Conn. 
E-H Resch. Labs., Inc., Oakland, Cal. 
Exact Elctrns., Inc., Hillsboro, Ore. 
Information Displays, Inc., Mt. Kisco, N.Y. 
Instrumentation Tech. Corp., Northbridge, 

Cal. 
Monitor Systems, Ft. Washington, Pa 
NES, Inc., Itasca, ill. 
Singer - Tele-Signal, Woodbury, N.Y. 
Systron-Donner Corp" Concord, Cal. 
Systron-Donner Datapulse Dlv., Culver 

City, Cal. 
Texas Instruments, Dallas, Tex. 
Varian Data Machines, Palo Alto, Cal. 

Generators, Digital Delay
See Generators Pulse 

Generators, F-M 
Boonton Elctrns., Parsippany, N.J. 

Vol 1-408 
Interstate Elctrns, Corp., Anaheim, Cal. 

Vo11e462 
Loglmetrlcs, Inc., Greenvale, N.Y. 

Vol 1-480 
Ailtech, City of Industry, Cal. 
Astro Comm. Lab., Gaithersburg, Md. 
CCA Elctrns. Corp., Gloucester, N.J. 
Clarke - Hess, New York, N.Y. 
Edison Elctrns. Div., Manchester, N.H. 
Exact Elctrns., Inc., Hillsboro, Ore. 
Hickok Elect. Instr" Cleveland, Ohio 
Ind'i. Teet Equip., Clifton, NJ 
Kay Elemetrlcs, Pine Brook, N.J. 
Krohn-Hlle, Cambridge, Mass. 
Leader Instruments Corp., Long Island 

City, N.Y. 
Plezo Technology Inc., Orlando, Fla. 
Polarad Elctrn. Instrs., Lake Success, N.Y. 
Radio Resch. Co., Rockaway, N.J. 
Regency Elctrns., Inc., indianapolis, Ind. 
Rohde & Schwarz SiS., PassaiC, N.J. 
Singer Inetrumentatlon, Los Angeles 

Oper., Los Angeles, Cal. 
Sound Technology, Cupertino, Cal. 
Texscan Corp., IndianapoliS, Ind. 
Tucker Electronics Co., Garland, Tex. 
Video Research Corp., Gaithersburg, Md. 
Wavetek, San Diego, Cal. 
Wavetek Indiana, Inc., Beech Grove, 

Ind. 
Wiltron Co., Palo Alto, Calif. 

Genera~ors, FM/Stereo 
London Co., Cleveland, Ohio .. Vo11e478 
CCA Elctrns. Corp., Gloucester, N.J. 
Hickok Elect. Inetr., Cleveland, Ohio 
Leader Instruments Corp., Long Island 

City, N.Y. 
Sound Technology, Cupertino, Cal. 
Test & Measuring Instrs. Inc., 

Hicksville, N.Y. 

Generators, Function 
Clarke - Hess, New York, N.Y. Vo11e411 
Dynascan Corp., Chicago, III.· .. VoI1e401 
General Magnetics, Bloomfield, N.J. 

Volze339 
Ind'l Control Co., Farmingdale, N.Y. 

Vol 2-989 
Interstate Elctrns. Corp., Anaheim, Cal. 

Vo11e462 
Kepco, Inc., Flushing, N.Y ......... Vo11e747 
Krohn-Hlte, Cambridge, Mass. Vo11e474 
Metric Sys., Ft. Wallon Beach, Fis. 

. Vol 1-357 
Optlmatlon, Inc., Chatsworth, Cal. 

Vol 1-492 
Systron-Donner Corp., Concord, Cal. 

Vol 1-510 
Systron-Donner Concord Inetr. Dlv., 

Concord, Cal ............................. Vol 1-510 

Systron-Donner Datlpulse Dlv., Culver 
City, Cal ..................................... Vol 1-510 

Syetron-Donner Kruse Elctrns. Sub., 
Sunnyvale, Cal ......................... Vol 1-510 

Systron-Donner Mlcrowlve Dlv., Van 
Nuys, Cal ................................... Vol 1-510 

Tektronix, Inc., Belverton, Ore. 
Vo11e513 

Wavetek, Sin Diego, Cal. VoI1e531,S32 
"Wavetek Indiana, Inc., Beech Grove, 

Ind ....................................... Vol 1-531,532 
Adar Assocs., Cambridge, Mass. 
AIL, Div. Cutler-Hammer, Inc., Deer Park, 

N.Y. 
Ailtech, City of Industry, Cal. 
A.R.F. Products, Inc .. Boulder, Colo. 
Bailey Meter Co., Wickliffe, Ohio 
BECO, Inc., Salem, Va. 
Bicron Elctms. Co., Canaan, Conn. 
Bowmar/ALI, Inc., Acton, Mass. 
CELCO, Mahwah, N.J. 
Chronetlcs, Inc., Mt. Vernon, N.Y. 
Comaltest, Danbury, Conn. 
Computer Diode, Fair Lawn, N.J. 
Ellnstruments, Derby, Conn. 
Electro-Optical Inds., Inc., Santa Barbara, 

Cal. 
Elctrn. Assocs., W. Long Branch, N.J. 
Esterline Angus Dlv., Indllnapolls, Ind. 
Exact Elctrns., Inc., Hillsboro, Ore. 
Feedback, Inc., Berkeley Hghts., N.J. 
General Computers, Inc., Los Angeles, 

Calif. 
Heath Co., Benton Harbor, Mich. 
Hybrid Sys. Corp., Burlington, Masa. 
ILC Dati Device Corp., Hicksville, N.Y. 
Inter-Computer Elctrns., sub. Americln 

Electrn. Lab., Llnsdale, Pa. 
Kikusui Elctrns. Corp., Kawasaki City, 

Kanagawa-Pref., Japan 
Leader Instruments Corp., Long Island 

City, N.Y. 
Magnetic Elctrns., Van Nuys, Cal. 
Monitor Systems, Ft. Washington, Pa 
Norden Dlv., Norwalk, Conn. 
Perkin-Eimer Corp., Electronic Prods. 

Dept., Norwalk, Conn. 
Polarad Elctrn. Instrs., Lake Success, N.Y. 
Rohde & Schwarz SiS., Passaic, N.J. 
Spectral Dynamics Corp. San Diego, San 

Diego, Cal. 
Superior Mfg. & Instrument Corp., Long 

Island City, N.Y. 
Systron Donner Trygon Elctrns. Sub., 

Westbury, N.Y. 
Teledyne Philbrick, Dedham, Mass. 
Telonic Inds., Inc., Laguna Beach, Calif. 
Test & Measuring Instrs. Inc., 

Hicksville, N.Y, 
Texas Instruments, Dallas, Tex. 
Transicoil, Inc., Worcester, Pa. 
Tucker Electronics Co., Garland, Tex. 
Universal Elctrns. Co., Irvine, Cal. 

Generators, Hall 
Amerlcsn Aerospace Controls Inc., 

Farmingdale, N.Y ..................... Vol2e332 
Ohio Semllronlcs, Columbus, Ohio 

Vol2e1179 
Lundy Elctrns. & Sys., Inc., Glen Head, 

N.Y. 
Sprague Elec. Co., No. Adams, Mass. 

Generators, Harmonic 
Varian, Solid State West DJvlslon, Palo 

Alto, Cal ................................... Vol 4e44Q* 

Calvert Elctrns., Inc., New York, N.Y. 
CML-Macarr, Inc., Edison, N.J. 
Electro/Data, Inc., Garllnd, Tex. 
Ind'i. Test EqUip., Clifton, NJ 
Ryka Scientific, Inc., Sunnyvale, Cal. 
Trak Microwave, Tampe, Fla. 

Generators, Impulse 
Singer Instrumentation, Los Angeles 

Oper., Los Angeles, Cal. 

Generators, Infrared-See 
Lamps, Infrared . 

Generators, Low-Frequency 
Clarke - Hess, New York, N.Y. VoI1e411 
Wavetek, San Diego, CII ...... ". Vol 1-531 
Wavetek Indiana, Inc., Beech Grove, 

Ind. ... " ..................................... ; ... Vol 1-531 
Accutronlcs, Geneva, III. 

*Vol. 4-1973 For addresses, phones and key personnel, see YELLOW Pages. 83 



Generators, Low-Frequency (cont'd) 
Advanced Energy CO/lVersion. Belmont, 

Gat. 
AIL, DiY. Cutler-Hammar, Inc., Deer Park, 

N.Y. 
Ailtech, City of Industry, Cal. 
American Elctms., Inc., Fullerton, Gal. 
American TIme Products, WoocIIIIde, 

N,Y. 
AUL InsIrs., Inc., Flushng,N.Y. 
BehIman Div., California b:lstrs., San 

Diego. Cal 
BuIoYa Watch Co.. Freq. Control 

Prods.. WQOdIlkle,N. Y. 
8urr-8rown Resch. Corp., Tuoson, ArIz. 
California InsIrS. Co.. San DIego. caL 
CCA Elctms. Corp., Gloucester, N.J. 
CML-Macarr. InC.. EdillOll. N.J. 
Oigiac Corp .• Plainview, N.Y. 
Electric Indicator Co ..• Inc., Norwalk, Conn. 
Elgenco. Inc.. Santa MonIca, Cal. 
Exact Elctrns .. Inc., Hillsboro, Ore. 
Feedback, Inc .• Berkeley Hghts .• N.J; 
Fork Standards, W. ChIcagO. ID. 
Frequency Elctms.,New Hyde Pk., N.Y. 
Georator Corporation •. Manassas. Va. 
Hope Elctrns .• CUlton, N.J. 
Intaratate Elctrna. Corp •• Analleim, caL 
Kato Engrg. Co., Mankato. MiM. 
Kay EIemetrIcs, PIne Brook, N.J. 
KikUSUi Elctms. Corp., Kawasaki City. 

Kanagawa-Pref., Japan 
Krohn-Hlte, CambrIdge, Maas. 
Leader Instruments Corp., Long Island 

City, N.Y. 
Lear Siegler. Inc., Santa Monica, Calif. 
LogImetrica. Inc •• GreenYale, N.Y. 
Meloy Laboratories Inc., Springfield, 

Va. 
Monsanto Company, Electronic 

Instruments, W. Caldwell, N.J. 
NH R_reb,lnc .• Santa Ana, Calif. 
0ptimatI0n. Inc.. Chetaworth, Cal. 
Riverbank Labs .• Geneva, III. 
ROCkland Sys. Corp~ W. Nyack. N.Y. 
Rohde & Schwarz SIs., Passaic, N.J. 
SpaClrai Dynamics Corp. San Diego, San 

Diego, Cal. 
Spectrum Technology. Goleta. caL 
Syatron-Donnar Datapulafl Diy •• Culver 

CIty. caL 
T -F ElectronIc8, In~ Austin, Tex. 
TektronIX, Inc., Beaverton. Ore. 
Texacan ~ Indianapolis. IncL 
WiltrOn Co., Palo Alto, Calif. 

Generators; Marker 
Kay Elemetrlca. Pine Brook, N.J. 

Vol 1"471 
WaYetale, San Diego, caL '_M Vol tes33 
Wavatek Indiana. Inc., Baech Grove. 

Ind. M .... _ ..... ___ .. O"-.. M_M .. VoIles33 
Accutronlca, Geneya, III. 
BaUantine Laboratories. Inc., Boonton" 

N.J. 
Blonder-Tongue Labs., Inc., Old Bridge, 

N.J. 
Dynascan CorP,. Chicago. ID. 
Electro/Data. In~ Garland. Tex. 
Fork Standards. W. Chicago. 1M. 
Heath Co., Benton Harbor, Mich. 
Hickok Elect. In8tr., Cleyfllancl, Ohio 
Jerrold Electronics Corp., Philadelphia. Pa. 
Leader Instruments Corp., Long Island 

City. N.Y. 
Meloy Laboretorlealnc., SprIngfteId. 

Va. 
Microwave/Sys .• Inc., E. Syracuse. N.Y. 
PPM. Inc •• Bedford, OhIo 
RCA ElClrns. Camps., Harrison, N.J. 
Regency Elctms .• Inc .• IndianapoUs. Ind. 
Slngertnatrumentatlon Palo Alto Oper ~ 

Palo Alto, Cal. 
Tektronix. Inc.. Beaverton. Ora. 
Wiltron Co .• Palo Alto. CaUf. 

Generators, MiCrowave 
Applied Microwave, WestwOOd, M .... 

. VoI1e544 
Electro/Data. Inc.. Garland. Tex. 

VoI1-s46 
Kay ElemetrlCa, PIne Brook, N.J. 

Vol 1"470 
MeL, Inc.,.La Grange •. 1D. 

. VoIl4155t.S57.582 
Singer ·Instrumentation, Loa AngeleS 

Oper .. Loa Anga/e8, CIIL _.;.. VoIt .. 7 

SInger Inst~ Palo Alto Oper .. 
Palo Alto. Gal ......... __ ....... _ VoI' .. 7 

Welnschef Engrg.· Co.; Galtharaburg., 
MeL M ___ • __ .... _ ...... _ .. M VOIles34 

AIL, DiY. Cutier'Hammer. Inc., Deer Park, 
N.Y. 

Ailtech, City of Industry, Cal. 
Aircorn, inc .• Union, N.H. 
Amperex ElectronIc Corp.. Hicksville, 

N.Y. 
AUL Instrs .• Inc., Flushng. N.Y. 
Caber EIctrns .. Inc.. Stamford. Conn. 
CoIUns Radio. Co .. Dallas, Tex. 
E-H Resch. Labs .• Inc .• Oakland, Cal. 
Energy Systems, Palo Alto, Cal. 
GAF Corp .• New York. N.Y. 
General Microwave Corp., Farmingdale, 

N.Y. 
General Radio Co., Concord, Mass. 
Greenray IncIs~ In~ Mechanicsburg, 

Pa. 
Hope Elctrns .• Clifton, N.J. 
Ullon Inds., San Carlos, Calif. 
Marcont I~ EnglewQOd. N.J. 
MicrooNow Instr., Chicago, III. 
Miera-Tel Corp., Baltimore, Md. 
Microwave Assocs., Inc., Burlington, Mass. 
Microwave Development Labs., Inc., 

Needham Hgts .• Mass. 
Narda Microwave Corp .• Plainview, N.Y. 
Polarad Elctrn. Instrs., LakeSucc&ss, N.Y. 
PRO EIctms., Inc .. Westbury. N.Y. 
Raytheon Co., Waltham, Mass. 
RCA Elctms. Camps .• Harrison. N.J. 
Rohde & Schwarz SiS., Passaic, N.J. 
Scientific-Atlanta, Inc., Atlanta, Ga. 
Slgnallte, Neptune. N.J. 
Somerset Radiation Lab., Arlington. Va. 
Special Microwave Devices Oper .• 

Waltham. Mass. 
Systron-Donner ~ Concord. caL 
Syatron-Donner Kruse Elctrns. Sub.. 

Sunnyvale, Cal. 
Syatron-Donner Mlcrowaye Div •• VIII! 

Nuya. Cal. 
Telonic lods., Inc .• Laguna Beach. Galif. 
Texscan Corp~ Indianapolle, IIId. 
trak Microwave, Tampa, Aa~ 
Varian Assocs., Palo Alto, Cal. 
Varian Assocs .• Eastem Tube Oiv .. 

Beverly, Mass. 
Varian. Beverly. Mass. 
VTM Microwaves, Inc .• Boulder. Colo. 
Watkins Johnson Co., Palo Alto, Cal. 
WaYetflk Indian •• InC.. Beech GroVe. 

IIId. 
Wiltron Co., Palo Alto, CaI~. 

Generators, Noise, Random 
(Electrical) 

Berkeley lnatrs •• Inc., Santa Ana, caL 
Volle392 

Elgenco, Inc •• Santa Monlce, caL 
Vol 1"436-441 

MarcOnI Inatra.. Englewood. N.J. 
VOl 1"485 

Wayetek, San Diego. caL ........ Vol t<l531 
Wayatetc Indians, Inc., Beech Grove, , 

Ind. • __ ... __ .. _ ..... __ ._ .. VOl 1<153' 

AIL. Div. Cutler-Hammer, Inc., Deer Park. 
N.Y. 

Allison Labs., Inc .• Austin. Tex. 
B & K Instrs .• Inc., Cleveland. Ohio 
Baganoff Assocs., Inc .. SI. Louis. Mo. 
Beckman Instrs., Ectm. Inslrs. Div. Ectrn. 

InstrumentatiOn, Schiller Park, lit. 
Berkeley Nucleonics Corp .• Berkeley, 

CaIH. 
Burr-Brown Resch. Corp., Tucaon, ArIz. 
Computer Diode. Fair Lawn, N.J. 
General Microwave Corp., Farmingdale; 

N.Y. 
General Radio Co., Concord, Mass. 
International Data Sciences. Providence, 

R.I. 
Kay Elemetrlca, Pine Brook, N.J. 
Microwave Semiconductor Corp .• 

Somerset, N.J. 
PRO 8OOI1$ .• .lnc .• Westbury. N.Y. 
Quan-Tech, WhIppany. N.J. 
Rohde & Schwarz Sis., PasSaic. N.J. 
SIgnaIite. Neptune. N.J. 
Syab'on-Donner DatapulaeDlv .. Culver 

CIty. caL 
Tau-Tron. Inc., Lowell, Mass. 
Tech Serv., Inc., Fogelsville, Pa. 

PRODUCT INDEX &. DIRECTORY 
Varian Assocs., Eastem Tube DiY., 
Beverly, Mass. 

Wavelina. Inc., W. Caldwell, N.J. 

Generators, Phase 
North Atlantic Inda., PlaInview, N.Y. 

V0I1~ 
C & A Products, Inc.. Woodalde, N. Y. 
Chesterfield. Prods. Inc .. Saddle Brook, 

N.J. 
Dranetz Engrg.' Labs., So. Plainfield, 

N.J. 
Exact Elctrns"lnc;., Hillsboro. Ore. 
Feedback. Inc., Berkeley Hghts •• N.J. 
Gearator Corporation, M8nBII888, Va. 
Ind'L Test Equip.., ClIfton, NJ 
Keto Engrg. Co .. MankatO, Minn. 
0ptImatI0n. Inc.. Chataworth, caL 
Theta lna~. Corp •• Fairfield, N.J. 
Universal Ad-Yu Elctrns .• Inc .• Milwaukee, 

Wi. 
VerntteCh, Daer PIc., N.Y. 
Wayatale, San. DiIIOo. caL 

Generators, Electrical Power. 
CML-Macarr, I~ Edison, N.J. Vol t0644 
Georator CorporatIon. Manassas. Va. 

VoI1069t 
OptJmatlon, .~. Chetaworth, caL 

Vol 1"492 
Tflladyne lnet, GardBna, Cit. .... Vol 10&04 
AMF Electical PrOds., Alexandria, Va. 
Bendix. Eatontown,N.J. 
CaUfornla InalrS. ~ San DIego, Cal 
Columbia Elec. Mfg. Co., Cleveland, Ohio 
Electro-PaCific. Inc .. Goleta, CaIH. 
General Lab. Assocs .• Norwich. N.Y. 
Kato Engrg. Co., Mankato, Minn. 
NH Research, Inc., Santa Ana. Caul. 
ONAN Div., Mpls .• Minn. 
Syatron-Donner DatapuIae Dill., CulYer 

CIty. caL 
Technical Mat'l .. Mamaroneck, N.Y. 
TRW/Globe Motors. Oayton, Ohio 
Varo, Inc., Santa Barbara. Cal. 
Wastinghouse Elec. Corp., Delense & 

Public Sys, PittsbUrgh, Pa. 

Generators, Pulse 
AppIIad Microwave, Westwood, Maas. 

VoI1e544 
Chronetlcs.ln~ ML Vernon, N.Y. 

Vol t"410 
Caber EIctrna.. Inc •• Stamford, Conn. 

VOItes45 
Intaratate Elctnna. CorP,. Anaheim, Cal 

Vol 1"462 
Kay Elernetrlca, PIne Brook, N.J. 

Vol 1-472 
Kurz-Kasch Incorporated, Dayton. OhIo 

Vol 1"475; Vol 4"415* 
I.ogImatrIc8, Inc.. GreenYale, N.Y. 

. Vol t"479 
MeL, Inc •• La Grange, IlL .. Vot 10651,562 
Syatron-Donner Corp., Concord, caL 

Vol 10610 
$yatron-tJonnsr Concord Instr. Diy •• 

Concord. Cal. _. __ • __ .... VoIt0610 
Systron-Donner Oatapulse Dlv •• CuiYer 

CIty. Cal .... _ ....... __ ... M .. ~_.VoI1e5tO 

Syatron-Donner Krusa EIctrna. Sub.. 
SunnYYale, CaL "_' __ "_ V0I106tO 

Syatron-Donner Microwave DIY~ Van 
NUYI. Cal .M .. MM .... __ ... __ • Vot 1-510 

Tektronix, Inc., Beaverton, Ore. 
VoIl06t3 

Test & MeasurIng Inatra. lnc.. 
HlckaYlUe. N.Y ... ____ VoI4...z4* 

AIrfIyte EIctrna. Co.. Bayonne, N.J. 
AmerIcan TIme Products. WQOdsIde, 

N.Y. 
Avtron Mfg .• Inc., Cleveland, Ohio. 
Berkeley Nucleonics Corp., Berkeley, 

CaUl. 
Bicron Elctms. Co., Canaan;. COM. 
Burr-Brown Resch. Corp.. Tuoson. ArIz. 
CBS laboratories, Stamford. COM, 
Comeliest, Danbury, Conn. 
Deta Dynamics DiY .• EngleWOOd, N.J. 
Disc Instruments, Inc., Costa Mesa, Ca. 
Dranatz Engrg. Laba..· So. PlaInfIeld, 

N.J, 
Ellnstruments, Derby. Conn. 
Exact Elctrns., Inc., Hillsboro, Ore. 
General Microwave Corp., Farmingdale, 

N.Y. 
General Radio Co., Concord.MalI$. 

Gralexlncls., Diy. Gen. Microwave, 
FIII'lnIngdaIe. N.Y. 

Kappa ScientifIC Corp., Santa Barbara. 
Cal. 

LandIs & Gyr, Inc.. Elmsford, N.Y. 
leader Instruments Corp.,Long Island 

City, N.Y. 
Lectex. Inc.. Dayton. OhIo 
Magnetic Elctms., Van NuYS. Cal. 
MaxwaU Labs., Inc., San Diego. CaUl. 
Panametrics Inc .. Waltham, Mass. 
Regency Elctms., Inc., lndianapoUs. Ind. 
ScientifIC Measurements, Wilmette, III. 
Syatron Donner Trygon EIctrna. Sub.. 

Westbury. N.Y •. 
TUCker Electronlca Co .. Garland, Tex. 
Universal Elctrns. Co., Irvine, Gal. 
Vega PreciSIon Labs.. Vienna, Va. 
Velonex, Santa Clara, Gallf. 

Generators, RooF 
Applied MIcrowave. Weatwood, Maas. 

VoIle544 
Boonton EIctrn~ PaNllppany. N.J. 

Vol 1"408 
Dy_n CorP,. ChIcago, Ill .. VoIl"40t 
Kay Elematrlca, Pine Brook, N.J. 

Vol t"472 
Loglmatrlca, Inc •• Greanvsle. N.Y. 

Vol 1"479-481 
MarconI Instrs.,Englewood, N.J. 

Vol 1"484 
MeL, Inc.. La Grange, III .. Vol 1"551,557 
SInger Instrumentation, Los Angeles 

Oper •• Los Angeles. GaL ........ Vol 10607 
SInger Inatrumentatlon Palo Alto Oper ~ 

Palo Alto, Gal. M .... _M.~_ .. _ .... Volt .. 7 
Syatron-Donner Corp.. Concord. caL 

VoIl"5tO 
Systron-Donner Concord lnatr. DiY., 

Concord, CaL .......... M ................ Vol 1"510 
Syatron-Donnsr Oataputse Diy., CuiYer 

CIty. Cal •• _ .. M.M __ ... ~ .. _ ... _. Vo11"5tO 
Systron-Donner KI'\IIS8 Elctrna. Sub., 

Sunnyvale, Cal. _ .... M_ ........ M Vol 1"510 
Syatron-Donner Microwave Diy .. Van 

Nuya, caL ....... _. __ ................. V0I1"5tO 
Tektronix. Inc •• Beaverton, Ore. 

Vol t06t3 
Wavetale, San DIego, Cal ......... Vol 1<1531 
Wayetek Indians, Inc .. Beech GroYe. 

IIId. _ ........ _ ... _ .. _ ........... M'-- Vol 1<1531 
Welnschef Engrg. Co.. GaIthersburg. 

Md ..... _ ... _ .......... M __ ......... _ V0I1es34 
Accutronlcs, G_va, Ul 
Advanced Energy Conversion, Belmont, 

Cal. 
AIL. Div. Cutler-Hammer, Inc., Deer Park, 

N.Y. 
AHtech, City of Industry. Cal. 
Ajax Magnethermic Corp., Warren, Ohio 
Astro Comm. Lab .• Gaithersburg, Md. 
AUL 111$1rs., Inc., Flushng, N.Y. 
BF Elctrl1$ .. Solana Beach, Gam. 
Bird EI~ CleYeiand. DIdo 
Bowmar I ALI, Inc.. Acton. Mass. 
CCA EIOOns. Corp., Gloucester, N.J. 
Clemens Mfg. Co., SI. Louis, Mo. 
Caber Elctrna., Inc~ Stamford, Conn. 
CotUns Radio Co., Dellas, Tex. 
C~yne,lnc., Jamaica. N.Y. 
Edison Ell:lrl1$. Oiv., Manchester, N.H. 
Electro/Data. InC., Garland, TelC. 
Eigenco, Inc., Santa Monlce, caL 
Exact Elctms .• Inc;, Hillsboro, Ore. 
General Mierowave Corp., Farmingdale, 

N.Y. 
General Radio Co., Concord, Mass. 
Heath Co •• Benton Harbor. Mich. 
Honeywell, Denver, Colo. 
Instrs. For Indo, Inc., Fanntngdale. N.Y. 
Jerrold Electronics Corp;, Philadelphia, Pa. 
Leader Instruments Corp .• Long Island 

City. N.Y. 
Utton lods., San Carlos. Galif. 
London ~ Clevetand. OhIo 
Plazo TeChlIoIogy Inc., Orlando, FIe. 
Polarad Elctm.In"Irs., Laka Succass, N.Y. 
PRO Elctrns .• Inc., Westbury. N.Y. 
Radio Resch. Co., Rockaway, N.J. 
RCA Elctms. Comps., Harrison. N.J. 
Regency Elctrns., Inc .• Indianapolis, Ind. 
Robicon Corp., PIttsburgh, Pa. 
Rohde & Schwarz Sis., Passaic. N.J. 
Special Microwave Devices Oper., 

Waltham, Mass, 
T -F Electronics, Inc.. Austin, TelC. 
Taylor·WIfIIieId Corp., Warren, Ohio 

84 Mira. in Bold face. with page numbera describe this product in the White pages. 



PRODUCT INDEX & DIRECTORY 
Telonic Inds., Inc., Laguna Beach, Calif. 
Texacan Corp., Indianapolis. Ind. 
Tucker Electronics Co •• Garland. Tex. 
Varian Assocs., Eastern Tube Div., 

Beverly, Mass. 
Varian, Beverly, Mass. 
Westinghouse Elec., Sykesville, Md. 
Wiltron Co., Palo Alto, Calif. 

Generators, Sawtooth, Sine
See Generators. Function 

Generators, Single-Sideband 
Interstate Elctrna. Corp •• Anaheim. Cal. 

Vol 10462 
Bicron Elctrns. Co., Canaan, Conn. 
CCA Elctrns. Corp., Gloucester, N.J. 
Collins Radio Co., Dallas, Tex. 
Exac1 Elctrns., Inc., Hillsboro, Ore. 
In Mackay Marine, Elizabeth, N.J. 
Microwave Development Labs., Inc., 

Needham Hgts., Mass. 
Premier Microwave, Port Chester, N.Y. 
Radio Resch. Co., Rockaway, N.J. 
Spectral Dynamics Corp. San Diego, San 

Diego, Cal. 

Generators, Spectrum-See 
Generators. Sweep 

Generators, Square-Wave
See Generators. Function 

-Generators. Surge -- See 
Generators. Impulse 

Generators, Sweep 
Clarke - Hess. New York. N.Y. Vol 10411 
Kay Elemetrlcs, Pine Brook, N.J. 

Vol 10470 
Singer Instrumentation. Los Angeles 

Oper. Los Angeles. Cal ......... Voll 0S07 
Singer Instrumentation Palo Alto Oper •• 

Palo Alto. Cal ........................... Voll oS07 
Systron-Donner Corp •• Concord. Cal. 

Vol10S10 
Systron-Donner Concord Instr. Div., 

Concord. Cal ............................. Vol I 0SI0 
Systron-Donner Datapulse Div •• Culver 

City. Cal .................................... , Vol l oS10 
Systron-Donner Kruse Elctrns. Sub •• 

Sunnyvale. Cal ..................... , ... Vol I 0SI0 
Systron-Donner Microwave Div •• Van 

Nuys. Cal. .................................. Vol l oS10 
Texscan Corp •• Indianapolis. Ind. 

VolloS14 
Unholtz-Dickie Corp •• Hamden. Conn. 

Voll°S30 
Wavetek. san Diego. Cal. Voll0S31-533 
Wavetek Indiana. Inc •• Beech Grove. 

Ind ....................................... VolloS31-533 
Welnschel Engrg. Co.. Gaithersburg, 

Md ............................................... Vol 10534 
AIL. Div. Cutler-Hammer. Inc .. Deer Park. 

N.Y. 
Ailtech. City of Industry, Cal. 
Blonder-Tongue Labs., Inc., Old Bridge, 

N.J. 
CELCO. Mahwah. N.J. 
DynaBcan Corp .• Chicago. III. 
Exact Elctrns., Inc .. Hillsboro. Ore. 
General Radio Co., Concord. Mass. 
Hickok Elect. Instr •• Cleveland. Ohio 
Hope Elctrns .• Clifton. N.J. 
Ind'i. Control Co •• Farmingdale. N.Y. 
Instrumentation Prods., Camarillo, Cal. 
Interstate Elctrns. Corp •• Anaheim. Cal. 
Jerrold Electronics Corp .• Philadelphia. Pa. 
Kepco. Inc •• Flushing. N.Y. 
Kikusui Elctrns. Corp., Kawasaki City, 

Kanagawa-Pref.. Japan 
Krohn-Hlte. Cambridge. Mass. 
Leader Instruments Corp., Long Island 

City, N.Y. 
Marconi Instrs •• Englewood. N.J. 
MicrO-Now Inslr., Chicago, III. 
Micro-Tel Corp., Baltimore, Md. 
Millen. James Mfg •• Malden. Mass. 
Narda MicrOwave Corp., Plainview, N.Y. 
Nelson Ross Elctrns., Lake Success, N.Y. 
Oxford Instr. Corp., Annapolis, Md. 
PRO Elctrns., Inc., Westbury, N.Y. 
Radio Resch. Co., Rockaway, N.J. 
RCA Elctrns. Comps., Harrison, N.J. 
Rohde & Schwarz Sis .• Passaic, N.J. 
Sound Technology, Cupertino, Cal. 

Spectral Dynamics Corp. San Diego, San 
Diego, Cal. 

Systron Donner Trygon Elctrns. Sub •• 
Westbury. N.Y. 

Telonic Inds., Inc., Laguna Beach, Calif. 
Test" Measuring Instrs, Inc •• 

Hicksville. N.Y. 
Tucker Electronics Co .• Garland. Tex. 
Varian. Solid State West Division, Palo 

Alto. Cal. 
Wiltron Co., Palo Alto, Calif. 

Generators, Thermoelectric 
Advanced Kinetics, Costa Mesa, Calif. 
Best Elecs. Div., Seattle, Wash. 
Melcor-Materials Elctrn. Prods., Trenton, 

N.J. 
Sanders Nuclear Corp, Nashua, N H 
Thermo-Energy Converters Corp .. Long 

Island City. N.Y. 
3M Co .. SI. Paul, Minn. 
Westinghouse Elec. Corp., Defense & 

Public Sys. Pittsburgh. Pa. 

Generators, Time Code 
Chrono-Iog Corp .• Broomall. Pa •. 

Vol 10333 
Datatron. Inc •• Santa Ana. Cal Vol 10338 
Datum. Inc .• Anaheim. Calif ..... Vol 10341 
Geo Space Sys .• Tampa. Fla ... Vol 10343 
Metric Sys .• Ft. Walton Beach. Fla. 

Vol 10356 
North American Philips Controls Corp .• 

Cheshire. Conn ......................... Vol 20357 
Systron-Donner Corp., Concord. Cal. 

Voll°S09 
Systron-Donner Concord Instr. Dlv., 

Concord. Cal ............................. Voll0S09 
Thiem Industries. Inc .• Torrance. Cal. 

Vol 10367 
Adtrol Div., Blackburg, Va. 
American Time Products. Woodside. 

N.Y. 
Analogic, Wakefield, Mass. 
Collins Radio Co., Dallas, Tex. 
Datametrics Inc., Wilmington, Mass. 
Dranetz Engrg. Labs .• So. Plainfield. 

N.J. 
Eldorado Electrodata, Concord, Cal. 
Exact Elctrns .. Inc., Hillsboro, Ore. 
Frederick Electronics Corp., Frederick, 

Md. 
Hathaway Instruments. Inc .• Denver. 

Colo. 
HRB-Singer, Inc., State College. Pa. 
LVC Inds. Inc .• Flushing. N.Y. 
McDonnell Douglas Electronics Co., SI. 

Charles, Mo. 
NES. Inc •• Itasca. III. 
Precision Timer Co .• Westbrook, Conn. 
Sprengnether, W.F. Instr. Co., Inc., SI. 

Louis, Mo. 
SRC Div •• Newport Bch •• Cal. 
Vega Precision Labs .• Vienna, Va. 

Generators, Time Delay 
ComstronCorp •• Richmond HIli. N.Y. 

VolloS00 
Seg Elctrns. Sub. Comstron Corp •• 

Richmond Hill. N.Y ................... Voll0S00 
American Time Products. Woodside. 

N.Y. 
Autronlcs Corp •• Pasadena, Calif. 
Berkeley Nucleonics Corp., Berkeley, 

Calif. 
Bristol Saybrook Co .• Old Saybrook, 

Conn. 
Chronetics. Inc •• Mt. Vernon. N.Y. 
Collins Radio Co., Dallas, Tex. 
Controlcraft Corp., West Chicago, III. 
Dranetz Engrg. LabS •• So. Plainfield. 

N.J. 
Eldorado Electrodata, Concord, Cal. 
Exact Elctrns., Inc., Hillsboro, Ore. 
Fork Standards. W. Chicago. III. 
Meloy Laboratories Inc •• Springfield. 

Va. 
MetriC Sys •• Ft. Walton Beach. Fla. 
North American Philips Controls Corp •• 

Cheshire. Conn. 
PreciSion Dynamics Corp., Burbank, Cal. 
PreciSion Timer Co .• Westbrook. Conn. 
Rantec Div., Calabasas, Calif. 
Systron-Donner Datapulse Dlv .• Culver 

City. Cal. 
Tektronix. Inc .• Beaverton. Ore. 
Tempo Instrument, Inc .. Plainview. N.Y. 
Triac Elctrn. Sys .• Forest Hills. N. Y. 

TRW Instrs., EI Segundo. Cal. 
Vega Precision Labs .• Vienna. Va. 

Generators, Time Delay & 
Gate 

Dranetz Engrg. Labs .• So. Plainfield. 
N.J ............................................... Vol 10427 

American Time Products. Woodside. 
N.Y, 

Anadex Instrs., Inc., Van Nuys, Calif. 
Autronlcs Corp .• Pasadena. Calli. 
Berkeley Nucleonics Corp., Berkeley. 

Calif. 
Chronetlcs. Inc .• Mt. Vernon. N.Y. 
Collins Radio Co., Dallas, Tex. 
Controlcraft Corp .. West Chicago, III. 
Exact Elctrns., Inc., Hillsboro, Ore. 
Meloy Laboratories Inc .• Springfield. 

Va. 
Metric Sys.. Ft. Walton Beach. Fla. 
North American Philips Controls Corp •• 

Cheshire. Conn. 
Precision Timer Co •• Westbrook, Conn. 
Tempo Instrument, Inc., Plainview, N.Y. 
Triac Elctrn. Sys •• Forest Hills. N. Y. 
TRW Instrs., EI Segundo. Cal. 
Venus Scientific. Farmingdale. N.Y. 

Generators, Timing, Digital 
Dranetz Engrg. Labs •• So. Plainfield. 

N.J ............................................... Vol 10427 
Geo Space Sys .• Tampa, Fla ... Vol 10343 
Accutronlcs. Geneva. III. 
Adar Assocs .. Cambridge, Mass. 
Adtrol Div., Blackburg, Va. 
Airllyte Elctrns. Co •• Bayonne. N.J. 
American Time Products. Woodside.· 

N.Y. 
Anadex Instrs., Inc., Van Nuys, Calif. 
Automated Meas., Oakland, Calif. 
Automedia. Inc., Sunnyvale, Cal. 
Avtron Mfg .. Inc .. Cleveland. Ohio 
Berkeley Nucleonics Corp., Berkeley, 

Calif. 
CBS Laboratories, Stamford, Conn. 
Chrono-Iog Corp .• Broomall. Pa. 
Collins Radio Co .. Dallas, Tex. 
Controlcraft Corp., West Chicago. III. 
Datatron. Inc •• Santa Ana, Cal 
Datum. Inc •• Anaheim. Calif. 
Digitech Data Inds., Inc., Ridgefield, Conn. 
Digitech Data Inds., Inc., Ridgefield, Conn. 
E-H Resch. Labs .. Inc., Oakland. Cal. 
Eldorado Electrodata, Concord, Cal. 
Exact Elctrns., Inc., Hillsboro, Ore. 
Fork Standards. W. Chicago. III. 
Instrumentation Tech. Corp., Northbridge, 

Cal. 
McDonnell Douglas Electronics Co .. SI. 

Charles, Mo. 
Meloy Laboratories Inc .• Springfield. 

Va. 
Metric Sys .• Ft. Walton Beach. Fla. 
NES, Inc., Itasca, III. 
NH Research, Inc., Santa Ana, Calif. 
North American Philips Controls Corp .• 

Cheshire. Conn. 
PPM. Inc •• Bedford. Ohio 
PreciSion Timer Co •• Westbrook. Conn. 
Singer - Tele-Signal, Woodbury, N.Y. 
Spectrum Technology. Goleta. Cal. 
Sprengnether. W.F. Instr. Co., Inc., SI. 

Louis, Mo. 
SRC Dlv .• Newport Bch •• Cal. 
Systron-Donner Corp •• Concord. Cal. 
Systron-Donner Concord Instr. Div •• 

Concord. Cal. 
Tau-Tron, Inc., Lowell, Mass. 
Tempo Instrument, Inc., Plainview, N.Y. 
Test" Measurlng·lnstrs. Inc •• 

Hicksville. N.Y. 
Thiem Industries. Inc .• Torrance. Cal. 
Triac Elctrn. Sys •• Forest Hills. N. Y. 

Generators, Tone 
Accutronlcs. Geneva. III. 
Ailtech, City of Industry, Cal. 
Bramco Controls. Piqua. Ohio 
Bulova Watch Co .• Freq. Control 

Prods •• Woodside. N.Y. 
Clarke - Hess, New York. N.Y. 
Collins Radio Co., Dallas, Tex. 
Digitech Data Inds .. Inc., Ridgefield. Conn. 
Digitech Data Inds .• Inc .. Ridgefield, Conn. 
Electrocom Inds., So. Bend, Indiana 
Elgin Elctrns. Inc., Waterford, Pa. 
Exact Elctrns., Inc., Hillsboro, Ore. 
Fairchild Sound Equip., Commack, N.Y. 

Generators, Ultrasonic 
Fork Standards. W. Chicago. III. 
General Radio Co., Concord, Mass. 
GTE Automatic Elec., Northlake, III. 
Ind'i. Test Equip •• Clifton. NJ 
Meloy laboratories Inc •• Springfield. 

Va. 
Mobil Elctrns., Inc., Anderson. Ind. 
NES, Inc., Itasca. III. 
Phllamon. Inc .• Westbury. N.Y. 
PRO Elctrns., Inc., Westbury, N.Y. 
Singer Instrumentation. Los Angeles 

Oper .• Los Angeles. Cal. 
Singer - Tele-Signal, Woodbury, N.Y. 
Systron-Donner Oatapulse Div •• Culver 

City. Cal. 
T-F ElectroniCs, Inc., Austin, Tex. 
Tempo Instrument. Inc., Plainview, N.Y. 
Warren G-V Communications, Livingston. 

N.J. 
Wavetek. San Diego. Cal. 

Generators, Tone-Burst 
Clarke - Hess. New York. N.Y. Vol 1-411 
Ailtech, City of Industry, Cal. 
American Time Products. Woodside. 

N.Y. 
Bramco Controls, Piqua. Ohio 
Dranetz Engrg. Labs .• So. Plainfield, 

N.J. 
Exact Elctrns., Inc., Hillsboro, Ore. 
Feedback, Inc., Berkeley Hghts., N.J. 
Fork Standards, W. Chicago. III. 
General Radio Co., Concord. Mass. 
Interstate Elctrns. Corp .• Anaheim. Cal. 
NES. Inc .• Itasca. III. 
Palomar Engrs., Escondido, Cal. . 
Singer Instrumentation. Los Angeles 

Oper •• Los Angeles. Cal. 
Systron-Donner Datapulse Dlv., Culver 

City. Cal. 
Wavetek. San Diego. Cal. 

Generators, UHF/VHF 
Electro/Data. Inc .• Garland. Tex. 

VollOS46 
Kay Elemetrics. Pine Brook. N.J. 

Vol 10470.471 
Logimetrics, Inc •• Greenvale. N.Y. 

Vol 10479-481 
Marconi Instrs •• Englewood. N.J. 

Voll048S 
MCL, Inc .• La Grange. III ... VolloS51.557 
AIL, Div. Cutler-Hammer, Inc., Deer Park, 

N.Y. 
Ailtech, City of Industry, Cal. 
A.R.F. Products, Inc., Boulder. Colo. 
AUL Instrs., Inc .. Flushng, N.Y. 
Bird Elctrn •• Cleveland, Ohio 
Blonder-Tongue Labs., Inc., Old Bridge. 

N.J. 
CCA Elctrns. Corp., Gloucester, N.J. 
Collins Radio Co., Dallas, Tex. 
Energy Systems, Palo Alto, Cal. 
General Radio Co., Concord, Mass. 
Instrs. For Ind .• Inc .• Farmingdale, N.Y. 
Jerrold ElectroniCS Corp., Philadelphia. Pa. 
Leader Instruments Corp., Long Island 

City, N.Y. 
Litton Inds., San Carlos, Calif. 
RCA Corp., Camden. N.J. 
Resdel Engrg. Corp .. Arcadia, Cal. 
Rohde & Schwarz Sis .. Passaic, N.J. 
Singer instrumentation Palo IIIlto Oper .• 

Palo Alto. Cal. 
Somerset Radiation Lab .. Arlington, Va. 
Telonic Inds .. Inc., Laguna Beach, Calif. 
Texscan Corp .• Indianapolis. Ind. 
Watkins Johnson Co .• Palo Alto. Cal. 
Wavetek. San Diego, Cal. 
Wavetek Indiana. Inc •• Beech Grove. 

Ind. 
Wiltron Co., Palo Alto, Calif. 

Generators, Ultrasonic 
Accutronlcs. Geneva. III. 
Advanced Energy Conversion. Belmont, 

Cal. 
Ailtech, City of Industry, Cal. 
Bendix Corp., Davenport, Iowa 
Branson Instruments Co., Stamford, Conn. 
Clarke - Hess. New York. N.Y. 
CML-Macarr. Inc .• Edison. N.J. 
Dukane Corp., SI. Charles. III. 
Exact Elctrns., Inc .. Hillsboro, Ore. 
General Radio Co., Concord, Mass. 
James Elctrns., Inc., Chicago, III. 
Kay Elemetrics. Pine Brook. N.J. 
Krohn-Hlte. Cambridge. Mass. 
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Gf!nerators, Ultrasonic (cont'd) 
Marcal Elel:lro-Sonics. Los Angeles, Cat, 
Panametrics Inc .• Waltham, Mass. 
PhlIIlps MIg. Co .• Chk;a90. III. 
Sara S<:ien\ilic Co .• San Francisco, Calif. 
UltrasoniC Corp., Pipestone, Minn; 
UIhe Technology Inl'l., Sunnyvale, Cal. 
W.v .... s.n DIego, CaL 

Generatcws, Wo.-d 
Adar Assocs., Cambridge, Mass. 
CBS Labol'atories. S\amford, Conn. 
ComaItest, Danbury, Conn. 
Computer Devices, COmmack, N.Y, 
Oigitech Oata' Inds., Inc., Ridgefield, Conn. 
OIgitech Data lods., Inc., Ridgefield, Conn. 
Dranetz Engrg ..... bs.. So. PlaInfield, 

N.J. 
E-H Resch. Labs., Inc., Oakland, Cal. 
Exact Eictms., Inc .. Hillsboro. Ore. 
Instrumentation Tech. Corp., Northbridge, 

Cal. 
International bata Sciences, Providence, 

Rl. 
Lear Siegler, Inc.; Santa Monica, Calif. 
LVC IneIs. Inc., flushing, N.Y. 
NES, Inc., Itasca, III. 
SRC Div., N_port Bch., Cal. 
$yatron-Donner Corp., Concord, cal. 
Syatron-Donner Concord Inatr. Dlv~ 
. Concord, cal. 

Syatron,Donner Dalapulse Dlv., Culver 
CIty. CaL 

Systron-Donner Kruae Eletrns. Sub., 
Sunnyvale, Cal. 

Syatron-Donner Microwave Oiv., Van 
Nuys, CaL 

$yatron Donner Trygon Eletma. Sub., 
Westbury, N.Y. 

Tau-Tron, Inc., Lowell, Mass. 
Tucker ElectronlCll Co., Garland, Tex. 

Geophysical Equlp.-See 
Hydrophones; Transducers 

Germanium-See Crystals, 
. Semiconductor 

Germanium Semiconductors 
-See Diodes; Transistors 

Glues-See Adhesives 

Governors, Centrifugal 
Synchro-Start Prods .. Skokie, III. 
TRW/GlObe Motors, Dayton, OhIO 

Graphalloy Products 
Graphite MetalHzlng Corp., Yonkers, 

N.Y. 
Pure Carbon Co., Inc., SI. Marys, Pa. 

Graphic Recording 
Instruments-See Recorders 
(As Modified) 

Graphite Parts 
Graphite Met8lllzlng Corp~ Yonkers, 

N.Y ... " .... _ .................................. Vol 20647 
Alrco Speer Carbon-Graphite, Carbon 

Prods. Dept.. SI. Marys, Pa. 
Aremco Prods., Inc., Briarcliff Manor, N.Y. 
Carbone Corp., Boonton, N.J. 
Kawecki Beryleo lods., Inc., New York, 

N.Y. 
National Beryllia Corp., Haskell, N.J. 
OhiO Carbon Co., Cleveland, Ohio 
PUre Carbon Co., Inc., SI. Marys, Pa. 
Sprayon Prods., Inc., Bedford Hgts., Ohio 
Stackpole Carbon Co., Carbon Div., SI. 

Marys, pa . 
Textool Prods., Inc., jrvlng, Tex. 
UnIon Carbide, Carbon Prods. Div., New 

York, N.Y. 

Grilles, Metal, PlastiC 
Bud Radio, Willoughby, Ohio 
Cadllac Plastics & Chems., DetrOit, Mich. 
GC Electronics, Rockford, m. 
Hartwell Corp., Los Angeles, Calif. 
McLean Engrg.Labs., Princeton Jetn., 

N.J. . 
Mobil Elctrns.,.lnc., Anderson, Ind. 
Oaktron IneIs., Monroe, Wlac. 
Optima EncIoaures, Tucker, Ga. 
Photo Chamical Prods. Cal., Santa 

Monica, .CaI. 
PIa$IigJide Mfg. Corp., Santa Monica, Cal. 
Shlgotolnd~ Ud~ N_ York, N.Y. 
Titdlener, E.H. & Co., BInghamton, N.V. 

Whittaker Corp., Los Angeles, Cal. 
Zero Mfg. Co., Burbank, CaL 

Grommets 
GC ElectroniCS, Rockford, III ... Vol 30679 
Smith, Herman H., Inc., Bklyn., N,Y, 

Vol 31'813 
Waldom Elctrns.. Inc~ Chicago, IlL 

Vol a-l072,1073 
Beman Mfg., Inc., New Cumberland, Pa. 
Bimbach Co., Inc., Freeport, N.Y. 
Budwlg Mfg. Co., Rarnona,Callf. 
Cinch-Monadnock, Oper. of TRW Elctm. 

Cornps., City of Industry, Cal. 
Dixon Corp., Bristol, R.i. 
Dzus Fastener CO.,lric .• West Islip, N.Y. 
Eaton Corp., Engired. Fasteners Div., 

Cleveland, Ohio 
Eleclrovert, MI. Vernon, N.Y. 
Fischer Special Mfg. Co., Cincinnati. Ohio 
Heyman Mfg. Co., Kenilworth, N.J. 
leo/Rally, Palo Alto, Cal. 
LordKinematics, Erie, Pa. 
Noreleom Inds., Inc" Farmingdale,-N.V. 
Plastiglide Mfg. Corp., Santa Monica, Cal. 
Precision Paper Tube Co., Wheeling, III. 
Russelllnds., Inc., Lynbrook, N.Y. 
Sjoberg, C. & Son, Inc., Cranston, R.1. 
Useeo Div., Van Nuys, Cal. 
USM Corp., Shelton, Conn. 
Weckesser Co., Inc., Chicago, III. 

GUides, Circuit Board 
Blvar, Inc., Santa Ana. Cal ••••• Vol 4"311' 
Soanbe Mfg. Corp., EI Monte, Cal. 

VolS-n3 
Stanford Applied Engrg., Santa Clara, 

Cal ••. _ •••••••••.•• , ............................. Vo13ea37 
taurus Corp., lambertville, N.J. 

Vol 1"375 
Waldom Elctrna., Inc., Chicago, III. 

Vol 4"311* 
Amphenollnd'i. Dlv., ~hlcago, III. 
Amphenol Sales Dlv., Bunker Ramo 

Corp" Broadview, III. 
Atlee Corp., Woburn, Mass. 

I Buckeye Stamping Co., Columbus, Ohio 
Calabro Unttrack, Upper Darby, Pa. 
Circuit Structures Lab., Burbank, Calif. 
D·Cemco, Inc., Burbank, Calif. 
Douglas Electronics, Inc., San Leandro,. 

Cal. 
Eleo, Willow Grove, Pa. 
Gibson/Egan Co., Arcadia, Calif. 
Inl'l. Elctrn. ReSCh., Burbank, Cal. 
Methode Elctrns., Inc., Chicago, III. 
National Metal Crafters Inc., Phila., Pa. 
Noreleom Inds., Inc., Farmingdale, N.Y. 
Premier Metal Proda. Co., Bronx, N.Y. 
ThermaUoy Co .. Inc., Dallas, Tex. 
Titchener, E.H. & Co., Binghamton, N.Y. 
Vero Electronics, Inc" Hauppauge, N.Y. 

Guns, Electron Beam (For 
Vacuum Equip.) 

Deltaray Corp., Woburn, Mass. 
Materials Resch. Corp., Orangeburg, N.V. 
Maxwell Labs .• Inc., San Diego, Calif. 
Perkin-Elmer Ultek Inc., Palo Alto, Calif. 
Sloan Technology Corp., Santa Barbara, 

Calif. . 
Union Carbide, Linde Div., New York, N. Y. 
Varian Assocs., Palo Alto, Cal. 
Varian AsSOCS., Vacuum Div., Palo Alto, 

Cal. 

Guns, Solderlng-See 
Soldering, Guns 

GyrQS (All Types) 
Bendix Aerospace-Elctrns., Teterboro, N.J. 
Clary Corp., San Gabriel, Calif. 
Condor Pacific Inds. Calif., Canoga Park, 

Cal. 
Conrse Corp., Duarte, Cal. 
Delco Elctms. Dlv., Kokomo, Ind. 
electroniC SpeCialty Dlv"Portland, Ore 
Gyrosystems, Inc., Farmingdale, N.Y. 
Honeywell, Minneapolis, Minn. 
Humphrey, Inc., San Die90, Cam. 
Larson Aero Dev.,Concord, CaUf. 
Lear Siegler, Inc., Santa Monica,. cain. 
Lear Siegler, Grand. Rapids, Mich. 
Singer Co .• Wtlle Falls, N.J. 
Syslron-Donnerlnertial Division, Concord, 

Cal; 
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Hall Effect Devices-See 
Generators, Hall; 
Magnetoresistors,Hall; 
Multipliers, Hall; Probes, Hall 

Handles For Cabinets, CircUIt 
Boards, Racks, etc. . '. 

Cha8sIs-Trak, Dlv" Indianapolis, Inc!. 
Vol 3"319 

Concord Eictm~ N_ York, N.Y. 
Vol 30655 

Preclalon Metal Prods. Co" Stoneham, 
Mass. __ .... _ .... _. __ ....... _ Vo13.7S7 

SmIth, Herman It., Inc., Bklyn., N.Y, 
Vol 31'825 

Abacus Elctms. Corp .. Dobbs Ferry, N.Y. 
Adams Rile Mfg. Co., Glendale, Calif. 
Barnes Engrg. Co., Santa Ana, Cain. 
Birnbach Co., Inc., Freeport, N.Y. 
Blvar, Inc., Santa Ana, Cal. 
Bud Radio, WIUoughby, Ohio 
Cambridge Thermionic. Cambridge, Mass 
CGS Units, Inc., Rochester, N.Y. 
Control Inds. Inc., Inwood, NY 
[).Cemeo, Inc., Burbank, Calif. 
DavillS, Harry Molding Co., Chicago, iii. 
Deutsch Fastener Corp., Los Angeles, 

Cal. 
Electronic Hardware Corp" Jamaica, 

N.Y. 
Elctrn. Molding Corp., Woonsocket, R.I, 
General Mfg. Co., Glendale, Calif. 
Globe Plastics, Pomona, Cal. 
Goa Engrg. Co., City of Industry, Calif. 
Hammond Mfg. Co. (U.S.) Inc., Buffalo, 

N.Y. 
Hartwell Corp., Los Angeles, Calif. 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.V. 
Mobil Elctrns., Inc., Anderson, Ind. 
Optima EnclOaures, Tucker, Ga. 
Paul, F.H. & Stein Bros., New York, N.Y. 
PIC Design Division, Ridgefield .. Conn. 
Plastiglide MIg. Corp., Santa Monica, Cal. 
Posltronlc Inds., Springfield, Mo. 
Premier Metal Prods. Co., Bronx, N.Y. 
Sterling Instr., New Hyde Pk., NY 
TA Mfg. Corp., Los Angeles, Cal. 
Useeo Div., Van Nuys, Cal. 
VemaiineProds.Co .• Wyckoff, N.J. 
Vent-Rak, Indianapolis, Ind. 
Vero Electrol)lcs, Inc., Hauppauge, N.Y. 
Zero Mfg. Co., Burbank, Cal. 

Handsets, Chestsets, 
Headphones, Headsets, Etc. 

Emergency Beacon Corp., New 
Rochelle, N. Y ........................... V011es36 

Trimm, Inc., UbertyvlUe, 10. ...... Vol 1"318 
Varl-t. Co., Inc., Denver, Colo. 

Vol 206240626 
AKG, New York, N.Y. 
Cannon, C.F. Co., Springwater, N.Y. 
Electro-Voice, Inc., Buchanan, Mich. 
GTE Automatic Elec., Northlake, III. 
Knowles Elctrns., Inc., Franklin Park, III. 
Saxton Prods., Congers, N.V. 
Sennheiser Elctm. Corp .. New Vork, NY 
Shigoto Inds., Ltd., New York, N.y. 
Stanton Magnetics, Inc., Plainview, N.Y. 
Telex Comm. Dlv., Minneapolis, Minn. 

Hardware-5ee Bolts; 
Brackets; Clamps; Fasteners; 
Terminals;etc. 

Harmonic Analyzers-See 
Analyzers, Harmonic 

Harnesses, Wlre-See Cable 
Assemblies 

Headers, Hermetic-See 
Seals,' Hermetic-Also See 
Services, Hermetic Sealing 

Headers, Relay & 
Transformer 

Bendix, Franklin, Ind ........ _., ... Vol a-l007 
Gulton Inds., Newport Bch., Cal. 

Vol 30682 
Alberox Corp., New Bedford, Mass. 
AmerIcan Lava Corp~ Chattanooga. 

Tenn. 
AmPhenollnd'l. Dlv~ Chicago, HL 
Basic Ceramics Inc., Hawthorne, N.J. 
Berg Elilctronlcs, New Cumberland, ·Pa. 

Cararnaseal, Inc., New Lebanon Center, 
N.Y. 

EImac, San Carlos, Calif. 
Eleclricallnds., Murray Hill, N.J. 
Elctrn. MoldIng Corp., Woonsocket, R.I. 
Flex-Link Products, Inc., San Fernando, 

Cal. 
Grayhllll~ laGrange, 'HL 
Grayhill Moldtronics, Inc., Downers Grove, 

III. 
GTE Sylvania Inc .• Warren, Pa. 
GTI Corp. (E), Pittsburgh, Pa. 
HermetiC Seal Corp., Roaemead, Cal. 
Keystone Elctrns. Corp., New York,N.Y. 
R.ytheon Co., QuIncy, ..... 
Tekform Prods. Co., Anaheim, Cal. 
Useco Div., Van Nuys, Cal. 

Headers, Transistor & Diode 
Bendix, Franklin, Inc!. _. ___ • Vol .1007 
Gulton IndB~ Newport B~ Cal 

Vol 30682 
American Leva Corp., Chattanooga, 

Tenn. 
Basic Ceramics Inc., Hawthorne, N.J. 
Croven, Ltd~ WhItby, ~ Can. 
Eimac, San Carlos, Calif. 
Electricallnds., Murray Hill, N.J. 
Elctm;MoIdIng Corp., Woonsocket, R.I. 
Flex-Wnk Products, Inc .. $an Fernando. 

Cal. 
General Elec. Co., Lamp Parts & Equip. 

Sales Oper., Cleveland, Ohio 
GrayhUI Moldtronics, Inc .. Downers Grove, 

IU. 
GTE Sylvania Inc .• Warren, Pa. 
GTI Corp. (E), Pittsburgh. Pa. 
Hermetic Seal Corp., Rosemead, Cal. 
Keystone Elctms. Corp., New York, N.Y. 
National Beryllia Corp., Haskell, N.J. 
Noreleom Inds., Inc., Farmingdale, N.Y. 
Raytheon Co~ Quincy, M .... 
Tekform Prods. Co., Anaheim, Cal. 

Heads, Audio & Stereo 
(Recording, Playback & 
Erase) 

Int'l. Electro-Magnetics, Palatine, III. 
Vol 1"313 

lipps, Inc., Santa Montca, CallI. 
Vol ,.3'4,315 

Norton Asaocs., Inc., Copiague, N.Y. 
Vol 1"318 

Ampex Corp .• Redwood City, Cam. 
Inler-Tech. Grp., Inc., 

Irvlngton-on-HUdson, N, y, 
Nortronics, Mpls., Minn. 
Primo Company Ltd" Tokyo, Japan 
Saki MagnetiCs Inc., Santa Monica, Cal. 
Shigoto Inds., Ltd., New York, N.Y. 
Western Magnetics, Inc .. Glendale, Cal. 

Heads, Data (Recording. 
PlaybaCk & Erase) 

Ferronlcs, Inc., Fairport, N,Y. Vol a-1009 
Int'l Electro-Magnetics, Palatine, IlL 

Vol t"313 
Upps, Inc., Santa MonICa, CallI. 

Vol 1"314,315. 
Ampex Corp., Redwood City, CaUl. 
Applied Magneti<;S Corp., Goleta, Calli. 
Ceramic Magnetics, Inc., Fairfield, N.J. 
Cole Instrument Corp., Costa Mesa, Cal. 
Ferroxcube Corp., Saugerties, N.Y. 
General Instr. Corp., Hawthorne, Cal. 
Gould, Inc., Cleveland, OhIO 
Kenton Engrg. Corp., Skokie, III. 
Mitsumi Elac. Co., Ltd., Kltatamagun. 

Tokyo, Japan . 
Norton As80ce~ Inc., Copiague, N.Y. 
Nortronics, Mpls., Minn. 
Saki Magnetics Inc., Santa Monica, Cal. 
Western Magnetics, Inc., Glendale, Cal. 

Heads, Video (ReCording, 
Playback & Erase) 

Ferronlcs, Inc., Fairport, N.Y. Vol S-1009 
Int·l. EIectro-Magnetlca, Palatine, nl. 

VoIl"313 
Upps, Inc., Santa Monlcs, Calif. 

Vol t-S~5 
Ampex Corp .. Redwood City, Calif. 
Applied Magnetics Corp .• Golata, Calif. 
Ferroxcllbe Corp" Saugerties, N.Y. 
General Inslr. Corp .• Hawthornt, Cal. 
Gould, Inc., Cleveland, OhIO 
Norton Assocs., Inc" COpIague, N.Y. 

86 Mfrs. in 8oIdfacewith' page numbers describe this product In the White pages. 
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Nortronics, Mpls., Minn. 
RCA Corp., Camden, N.J. 
Saki Magnetics Inc., Santa Monica, Cal. 
Video Research Corp., Gaithersburg, Md. 

Heat Dissipators-See 
Transistor & Diode Heat 
Dissipators; Tube Heat 
Dissipators; Heat Sinks, 
Soldering 

Heat Exchangers & Systems 
Amphenol Cadre Dlv., Endicott, N,Y. 

Vol,.,040-,043 
Borg-Warner Thermoelectrlcs, Des 

Plaines, III ....................... Vol :Z-1154, 1155 
CEA, San luis Obispo, Cal. 

Vol 10619,638 
Electro Impulse, Inc., Red Bank, N.J. 

Vol,.,044 
IMC Magnetics Corp., Westbury, N.Y. 

Vol 3.,046 
IMC Magnetics Corp., Rochester, N.H. 

Vol3·,047 
McLean Engrg. Labs., Princeton Jctn., 

N.J, •.••• , ••..•••••• , ........... , ..... Vol 3.' 048, 1 049 
Pamotor, Inc., Burlingame, Cal. 

Vol 3.'050, 1051 
Precision Dlpbraze Tor., Van Nuys, Cal, 

Vol :z-923 
Rotron, Inc., Woodstock, N,Y. 

Vol 3.,057-,068 
Torln Corp., Torrington, Conn. 

Vol "'052-'055 
Aerotronic Assocs., Inc., Contoocook, N.H. 
Astrodyne, Inc .. Wilmington, Mass. 
Semco, Inc., Pacoima. Cal. 
Bird Elctrn., Cleveland, Ohio 
Chem Aero, Inc., Wilmington. Cal. 
Corning Glass Works, Tech. Prods. Div .• 

Corning, N.Y. 
E-Tronics, Sepulveda, Cal. 
Eastern Industries, Hamden, Conn. 
E.1. DuPont DeNemours & Co., 

Wilmington, Del. 
Eimac, San Carlos, Calif. 
Inl'l. Elctrn. Resch., Burbank, Cal. 
tnternatlonal Rectifier, EI Segundo, Cal. 
Janitrol Aero Div., Columbus, Ohio 
Johnson Corp., Three Rivers, Mich. 
Lear Siegler, Inc., Elyria, Ohio 
Master Appliance Corp., RaCine, Wlsc, 
Santa Barbara Resch. Ctr., Goleta, Calif. 
Standard Environmental Systems, Inc .. 

Totowa, N.J. 
Technlpower·lnc., Ridgefield, Conn. 
Temptronix Inc., Newton, Mass. 
TMrmalloy Co., Inc., Dallas, Tex. 
Triac Elctrn. Sys., Forest Hills, N, Y. 
Union Carbide, Carbon Prods. Div., New 

York, N.Y. 
Wakefield Engrg., Inc., Components Div .. 

Wakefield, Mass. . 

Heat Guns, Production 
Alpha Wire Corp., Elizabeth, N.J. 

Vol 3.,342 
Master Appliance Corp., RaCine, Wisc. 

Vol 3.'240, 1241 
Wall-Lenk Mfg. Co., Kinston, N.C. 

Vol 3.,243 
American Elec. Heater, DetrOit, Mich. 
Birnbach Co., Inc., Freeport, N.Y. 
Burlington Opers. Div., Burlington, Mass. 
Calg Labs., Inc., Westbury, N,Y. 
Champlast, Inc., Wayne, N.J. 
Clements Mfg. Co., Chicago, III. 
Cole-Flex Corp., W. Babylon, N.Y. 
Commercial Elec. Heating Devices & Mfg., 

Inc., Monterey Park, Cal. 
Daburn Elctrns. & Cable Corp., Bronx, 

N.Y. 
Henes Mfg. Co., Phoenix, Ariz. 
Ico/Rally, Palo Alto, Cal. 
Ideal Industries, Inc., Sycamore, 111. 
ITT Holub Inds., Sycamore, 111. 
Jonard Inds. Corp., Bronx, N.Y. 
MacDonald & Co., Glendale, Calif. 
Norelcom Inds., Inc., Farmingdale, N.Y. 
Russelllnds., Inc., Lynbrook, N.Y. 
Sara Scientific Co., San Francisco, Calif. 
Sigma Sys. Corp., San Diego, Calif. 
Techni-Tool, Inc., Philadelphia, Pa. 
Thomas & Betts Co., Elizabeth, N.J. 
UNGAR, Compton, Calif. 
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Heat Shrinkable Elastomers, 
Plastics-See Caps, Forms 
& Tapes, Heat 
Shrinkable-Also See Tubing, 
Heat Shrinkable 

Heat Sinks-See Heat Sinks, 
Soldering-Also See Transistor 
& Diode Heat Dissipators; 
Tube Heat Dissipators 

Heat Sinks, Soldering 
Augat Inc., Attleboro, Mass. 
Avtron Mfg., Inc., Cleveland, Ohio 
Calabro Unitrack, Upper Darby, Pa. 
Channellock, Inc., Meadville, Pa. 
Clauss Cutlery Co., Fremont, Ohio 
Daburn Elctrns, & Cable Corp., Bronx, 

N.Y. 
E-Tronics, Sepulveda, Cal. 
Engineering & Elctrn. Devices, Inc., Los 

Angeles, Calif. 
Fansteel Inc., N Chicago, 111. 
GC Electronics, Rockford, III. 
Hunter Tools, EI Monte, Calif 
Jonard Inds. Corp., Bronx, N.Y. 
MacDonald & Co., Glendale, Calif. 
Norelcom Inds., Inc., Farmingdale, N.Y. 
Smith, Herman H., Inc., Bklyn., N.Y. 
South Shore Metal Prods., Inc., 

Farmingdale, N.Y. 
Techni-Tool, Inc., Philadelphia, Pa. 
Tempil Div .• So. Plainfield, N.J. 
Wakefield Engrg., Inc., Components Div., 

Wakefield, Mass. 
Xcelite, Inc., Orchard Park, N.Y. 

Heaters & Accessories, 
Induction 

NL Inds., Inc., Hightstown, N,J. 
Vol 2.,,7, 

Advanced Energy Conversion, Belmont, 
Cal. 

Ajax Magnethermic Corp., Warren, Ohio 
Chemical Etching Equip. & Supply, 

Alexandria, Va. 
Corning Glass Works, Tech. Prods. Div., 

Corning, N.Y. 
Cycle-Dyne, Inc., Jamaica, N.Y. 
General ElectriC, Shelbyville, Ind. 
Lepel High Frequency Labs .. Maspeth, 

N.Y. 
Master Appliance Corp., RaCine, Wlsc. 
Miller, L.C. Co., Monterey Park, Calif. 
Taylor-Winfield Corp., Warren, Ohio 
Watlow Elec. Mfg. Co., SI. Louis, Mo. 
Westinghouse Elec., Sykesville, Md. 

Heaters & Heating Elements 
(For Components & 
Equipment - Also See 
Ovens 

Cox & Co., Inc., New York, N.Y. 
Vol :Z-1160 

Armstrong Cork Co., Lancaster, Pa. 
Chemical Etching Equip. & Supply, 

Alexandria, Va. 
Elctrn. Enterprises, Newark, N.J. 
General Electric, Shelbyville, Ind. 
Murata Mfg. Co. Ltd., Kyoto, Japan 
OAL Assocs., Inc., Westbury, N.Y. 
Oven Industries, Inc., Mechanicsburg, 

Pa. 
Signet Scientific Co., Burbank, Cal. 
Sta-Warm Elec. Co., Ravenna, Ohio 
Therm-O-Lab Corp., N. Hollywood, Calif. 
Watlow Elec. Mfg. Co., SI. Louis, Mo. 
Wireflex Inc .. Calumet City, 111. 

Heaters, Infrared (Production) 
Armstrong Cork Co., Lancaster, Pa. 
Calg Labs., Inc., Westbury, III.Y. 
Casso-Solar Inc., Kew Gardens, N.Y. 
Chemical Etching Equip. & Supply, 

Alexandria, Va. 
General Electric, Shelbyville, Ind. 
OAL Assocs., Inc., Westbury, N.Y. 
Research, Inc., Minneapolis, Minn. 
Watlow.Elec. Mfg. Co., SI. Louis, Mo. 

Hermetic Sealing-See 
Machines; Seals; Services, 
Hermetic Sealing 

Hinges-See Fasteners 

Holders & Carriers, Chip 
(Capacitor, IC, LSI) 

Centralab Elctms Dlv., Milwaukee, Wlsc 
Vol,.,075 

Ark-Les Switch Corp., Watertown, Mass. 
IPT Corp., Sunnyvale, Cal. 
K-Tech., Inc., Framingham, Mass. 
Pylon Co., Inc., Attleboro, Mass. 
Robinson-Nugent, New Albany, Ind. 
Thermalloy CO.,·lnc., Dallas, Tex. 
Zippertubing Co., Los Angeles, Caflf. 

Holders & Carriers, IC, LSI 
(Packaged) 

Amphenol Connector Dlv., Broadview, 
III ........................................... Vol "592-594 

Amphenol Sales Dlv., Bunker Ramo 
Corp., Broadview, III ....... Vol 3.592-594 

Roblnson-Nugel\t, New Albany, Ind. 
Vol 4.376-380' 

Accurate Elctrns. Corp., Elyria, Ohio 
Acme Model Engrg. Co., Ridgefield, N.J. 
Amphenol Ind'i. Dlv., Chicago, III. 
Ark-Les Switch Corp., Watertown, Mass. 
Augat Inc., Attleboro, Mass. 
Blvar, Inc., Santa Ana, Cal. 
Centralab Elctrns Div., Milwaukee, Wlsc 
Gibson/Egan Co., Arcadia, Calif. 
GTESylvania Inc., Warren, Pa. 
GTI Corp. (E), Pittsburgh, Pa. 
IPT Corp., Sunnyvale, Gal. 
Jettron Prods., Hanover, N.J. 
Jonard Inds. Corp., Bronx, N.Y. 
K-Tech., Inc., Framingham, Mass. 
Metropolitan Wire Goods, Wilkes-Barre, 

Pa. 
Pylon Co., Inc., Attleboro, Mass. 
Sealectro Corp., Mamaroneck, N.Y. 
Spec Plastics Inc., No. Hollywood, Cal. 
Textool Prods., Inc., Irving, Tex. 
Vector Elctrn. Co., Inc., Sylmar, Cal. 

Holders, Battery-See 
Retainers, Battery-Also See 
Connectors, Battery 

Holders, Brush-See Brushes 
& Brush Assemblies 

Holders, Circuit Board 
(Production Type) 

Vector Elctrn. Co., Inc., Sylmar, Cal. 
Vo13e955 

Bivar, Inc., Santa Ana, Cal. 
Calabro Unitrack, Upper Darby, Pa. 
Chemical Etching Equip. & Supply, 

Alexandria, Va. 
Drake Mfg., Harwood Hgts., III. 
Electrovert, MI. Vernon, N.Y. 
Engineering & Elctrn. Devices, Inc., Los 

Angeles, Calif. 
General Hardware Mfg. Co., New York, 

N.Y. 
Gibson/Egan Co., Arcadia, Calif. 
Jonard Inds. Corp., Bronx, N.Y. 
K-Tech., Inc., Framingham, Mass. 
MacDonald & Co., Glendale, Calif. 
Mann, Henry Inc., Feasterville, Pa. 
Matrix Engineering Corp., Gardena, Calif. 
Metropolitan Wire Goods, Wilkes-Barre, 

Pa. 
Modpak, Waltham, Mass. 
Photo Chemical Prods. Cal., Santa 

Monica, Cal. 
Premier Metal Prods. Co., Bronx, N.Y. 
Program Data Co., Carson, Cal. 
Techni-Tool, Inc., Philadelphia, Pa. 
Tech. Devices Co., Culver City, Calif. 
Titchener, EH. & Co., Binghamton, N.Y. 
Vero Electronics, Inc., Hauppauge, N.Y. 
Zeva Elec. Corp., Hanover, N.J. 
Zippertubing Co., Los Angeles, Calif. 

Holders, Crystal 
Bliley ElectriC, Erie, Pa ..... Vol :Z-388,389 
Connector Corp., Chicago, III. Vo130657 
Erie Frequency. Control, Carlisle, Pa. 

Vol:Z-406 
Reeves-Hoffman Div., Carlisle, Pa. 

Vol:Z-444 
Accurate Elctrns. Corp., Elyria, Ohio 
Amphenol Ind'i. Dlv., Chicago, 111. 
Atlee Corp., Woburn, Mass. 
Augat Inc., Attleboro, Mass. 
Elctrn. Molding Corp., Woonsocket, R.I. 
GTE Sylvania Inc., Warren, Pa. 
GTI Corp. (E), Pittsburgh, Pa. 

For addresses, phones and key personnel, see YELLOW Pages_ 

Jettron Prods., Hanover, N.J. 
Johnson E. F. Co., Waseca, Minn. 
Keystone Elctrns. Corp., New York, N.Y. 
Maury Microwave Corp., Cucamonga, 

Calif. 
Methode Elctrns., Inc., Chicago, III. 
Microphase Corp., Cos Cob, Conn. 
Microwave Development Labs., Inc., 

Needham Hgts., Mass. 
Robinson-Nugent, New Albany, Ind. 
Staver Co., Inc., Bay Shore, N.Y. 
TRG Prods., E Boston, Mass. 
Wavellne, Inc., W. Caldwell, N.J. 

Holders, Fuse-See Clips & 
Holders, Fuse; Panels, Fuse 

Holders, Lamp-See Sockets, 
Lamp & Lamp Assemblies 

Holders, Tube-8ee Retainers, 
Tube 

Hole Cutters-See Cutters, 
::Hole 

Honeycomb Sheets, Panels, 
etc. 

American Lava Corp., Chattanooga, 
Tenn. 

Cal-Metex Corp., Inglewood, Cal. 
Corning Glass Works, Tech. Prods. Div., 

Corning, N.Y. 
Laser Technology, Inc., N. Hollywood, 

Calif. 
LectroMagnetics, Inc., Los Angeles, Cal. 
McLean Engrg. Labs., Princeton Jctn., 

N.J. 
Metex Corp., Edison, N.J. 
Nurad, Inc., Baltimore, Md. 
Triac Elctrn. Sys., Forest Hills, N. Y. 
Whittaker Corp., Los Angeles, Cal. 
Zero Mfg. Co., Burbank, Cal. 

Hoods, CRT Viewing-See 
Viewing Hoods, Cathode-Ray 
Tube 

Horns, Microwave-Also See 
Antennas, Microwave 

Aircom, Inc., Union, N.H. 
Amphenol RF Dlv., Danbury, Conn. 
Arra Inc., Bay Shore, N.Y. 
CES Elctrns., Brooklyn, N.Y. 
Datron Systems, Chatsworth, Cal. 
Frequency Engrg. Labs., Farmingdale, N.J. 
Gabriel Elctrns. Inc., Scarborough, Me. 
General Microwave Corp., Farmingdale, 

N.Y. 
GTE Sylvania Inc., Elctrn. Sys. Gp., 

Waltham, Mass. 
Maury Microwave Corp., Cucamonga, 

Calif. 
Micrite Metal Mfg., Inc., Canoga Park, 

Cal. 
Microlab/FXR, Livingston, N.J. 
Microwave Development Labs., Inc., 

Needham Hgts., Mass. 
Narda Mi~rowave Corp., Plainview, N.Y. 
Nurad, Inc., Baltimore, Md. 
Polarad Elctrn. Instrs., Lake Success, N.Y. 
Premier Microwave, Port Chester, N.Y. 
RF Systems, Inc., Cohasset, Mass. 
Scientific-Atlanta, Inc., Atlanta, Ga. 
Systron-Donner Microwave Dlv., Van 

Nuys, Cal. 
Teledyne Micronetics, San Diego, Calif. 
TRG Prods., E Boston, Mass. 
Vega Precision Labs., Vienna, Va. 
Wavellne, Inc., W. Caldwell, N.J. 

Housings, Circuit Module-
See Plug-In Module 
Enclosures 

Housings, In'strument & Meter 
-See Cabinets; Cases 

Housings, Metal-See 
Cabinets; Cases 

Housings, Photomultiplier 
Tube-See Photomultiplier 
Tube Housings 

Humidity Indicators-See 
Indicators, Humidity 
(Electronic) 
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Hybrid Junctions, Microwave 
Hybrid Junctions,· Microwave 
Lorch Elc:ltns. Corp., Englewood, N:J. 

VoI2061S 
Varl-L Co~·lnc.,Oenver, Colo. Vol20622 
Aireom, Inc., Union, N.H. 
Airtron, Morris Plains, N.J. 
Alford Mfg. Co., Winchester, Mass. 
Americ:on Microwave lods., Inc .• Waltham, 

Ma$. ' 
Anaren Microwave, Inc., Syrscuse, N.Y. 
Anzac EIClrns .• Waltham. Mass. 
Arr. Inc., Bay Shore, N.Y. 
CES Elctrns., Brooklyn, N.Y. 
Engelmann Microwave. Montville. N.J. 
Frequency Engrg .. Labs., Farmingdale, N.J. 
GAF Corp., New York, N.Y. 
General Microwave Corp .• Farmingdale, 

N.Y. 
Maury Microwave Corp., Cucamonga. 

Calif. 
Merrimac Inds .• Inc., West Caldwell, N.J. 
Microlab/FXR, livingston. N.J. 
Microphase Corp .• Cos Cob, Conn. 
Microwave Assocs., Inc., Burlington, Mass. 
Microwave Development Labs., Inc., 

Needham Hgts., Ma$. 
Narda Microwave Corp., Plainview. N.Y. 
Norsallndustries. Inc .• Brentwood, N.Y. 
OMNI Spectra, Farmington, Mich. 
Premier Microwave, Port Chester, NY. 
Relc:om (Div. Watkins-Johnson}. Palo Alto, 

Calif. 
R L C Elclrns., 100., Ml Kisco, N.Y. 
Scientific-Atlanta. Inc., Atlanta. Ga. 
Systron-Oonner Microwave Div., Van 

Nuys, Cal. 
Technical Research & Mfg, Co., 

Manchester, N.H. 
Transco Prods .• Inc .. Venice. Cal. 
TRG Prods., E. Boston, Mass. 
Varian Assoes., Palo Alto, Cal. 
Varian, Beverly. Mass. ' 
Vector Industries, Palo Alto. Cal. 
WaveUne, Inc., W. Caldwillll, N.J. 

Hybrid Voltage Regulators 
Beckman Instrs., Helipot DiY., Fullerton, 

CaL ............................... .-............ Vol 10614 
Lambda Elctrns., MelVIlle, N.Y. Vol 2'1598 
Ledex, Inc., Dayton, Ohio ........ ¥012"599 

Hydrophones & Accessories 
Ithaco, Inc., Ithaca, N.Y ............. Vol 2"317 
Bendix Corp., N. Hollywood, Calif. 
Bunker-Ramo Corp .• Westlake Village, Cal 
Channel Inds .• Santa Barbara. Cal. 
Chesapeake Instr. Corp .• Shadyside, Md. 
Edo Western Corp .• Salt Lake City. Utah 
erie Technological Prods. (EEM), Erie, 

Pa. 
Geo Space, Houston. Tex. 
Honeywell. Minneapolis. Minn. 
Linden Labs .• Inc .• State College, Pa. 
NUSonics. Inc .• Paramus. N.J. 

Hysteresisgraphs 
LOJ Electronics, Troy, Mich. 
Thomas & Skinner, Inc., Indianapolis, 

Ind. 
O. S. Walker Co .• Worcester. Mass. 

Igniters, Arc Lamp-See 
Power Supplies, Arc Lamp 

Image Expanders, 
Oscilloscope-See 
Oscilloscope Image 
Expanders 

Impedance Comparators
See Bridges, Impedance 

Impedance Converters, 
Microwave 

Airc:om. Inc .• Union. N.H. 
Alford Mfg. Co .• Winchester. Mass. 
Elc:om Sys .• Deer Pk .• N.Y. 
Greenray .Inds., Inc., Mec:hanlcaburg, 

Pa. 
Lorch Elctrns. Corp., Englewood, N.J, 
MCL, Inc., La Grange. III. 
Technical Research & Mfg. Co .• 

Manchester, N.H. . 
Telonic Inds .• Inc .• Laguna Beach. Calif. 
Wavelek Indiana, lnc"Beec:h Groys, 

Ind. 

Incremental Magnetic 
Recorders-See Data 
Recorders, Computer 

Index Assemblies, SwitCh 
Cole Instrument Corp., Costa Mesa. Cal. 
Olallght C"orp., Brooklyn, N.Y. 
Lear Siegler, Grand Rapids. Mich. 
Machine Components Corp .• Plainview. 

N.Y. . , 
Sealec:t,o Corp., Mamaroneck, N.Y. 
Stacoswitch. Inc., Costa Mesa. Cal. 
Superior EIee., BrIStOl, Conn. 

Indexing Heads, Rotary 
Kahle Engrg. Co .• Union City; N.J. 
Opto-Metric Tools. Rockleigh. N.J. 

Indicator Lights-See Lights, 
Dial, Panel, etc. 

Indicators, Angle Also See 
Encoders, Shaft Position 

Astrosystems, InC., Lake Succesa, N.Y. 
V0I1~327 

C" A Products,lnc., Woodside, N. Y. 
Vol 1-a31 

Computer Conversions Corp., East 
Northport, N.y ..... ., .................... Vol 1e336 

ConltolTec:hnology Co~ L.I.C., N.Y. 
Vol 2"987 

ILC Data DevlCill Corp., Hicksville, N.Y. 
VoI1-a49 

Natel Engrg. Co .. , Canoga PI<., Cal. 
VoI1.' 

North Atlantic Inds., Plainview, N.Y. 
Voll-a64,365 

Airfly1e Elctrna. Co., Bayonne, N.J. 
Ametekllnstrs. & Controls. Feasterville, 

Pa. 
Baidwin Elctrns .• Little Rock. Ark. 
Bendix Aerospace-Elctrns .• Teterboro. N.J. 
Bowmar Instr. Corp., Fl Wayne, Ind. 
Clifton Precision. Clifton Hgts., Pa. 
Climatronics Corp., Hauppauge. N.Y. 
Computer Instrs., Hempstead, N.Y. 
Conrac Corp .• Duarte. Cal. 
bata Technology Inc .• Watertown, Mass. 
Del Electronics Corp., Mt. Vernon, N.Y. 
Disc Instruments. Inc .• Costa Mesa, Ca. 
Dranelz Engrg. Labs., So. Plainfield, 

N.J. 
Electric Tachometer Corp .• Philadelphia. 

Pa. 
H H Controls Co .. Inc .• Arlington. Mass. 
Humphrey. Inc., San Diego. Calif. 
IMC Magnetics Corp .• Maywood. Cal. 
Ind'i. Control Co., Farmingdale, N.Y. 
Innovatek Enterprise, Millerton. N.Y. 
Larson Aero Dev .• Conc:ord. Calif. 
LearSiegler. Inc .• Santa Monica. Cain. 
Lear Siegler. Grand Rapids. Mich. 

I 
M~~.anical Engraving Co .• Inc .• Bronx. 

Metric Sya~ Fl Walton Beach, Fla. 
Norden Dlv., Norwalk, Conn. 
Northern Precision Labs .• Inc .• Fairfield. 

N.J. 
Orbit Instr. Corp .• Syosset. N.Y. 
Pianetlnstr .• Gardena. Cal. 
Sensor Corp .• Scottsdale, Pa. 
Singer Co .• Little Falls, N.J. 
Speed Detectors. Bedford. Ohio 
Superior Mfg. & Instrument Corp .• Long 

Island City. N.Y. 
Theta Instr. Corp., Fairfield, N.J. 
Transicoil. Inc .• Worcester. Pa. 
Transmagnetlcs Inc., Farmingdale, .... Y. 
Veeder-Root, Hartford, COM. 
VemHec:h, Deer PI<., N.Y. 
West Coast Resch. Corp .. Los Angeles. 

Calif. 

Indicators, Annunclator-See 
Annunciators 

Indicators, Antenna. PO$ltlon 
Geo Space Sys., Tampa, Fla. _ Vol 1"550 
Astrosystems, Inc., Lake SUccess, N.Y. 
C " A Products, Inc., WOOdside, N. Y. 
Clifton Precision. Clifton Hgts .• Pa. 
Collins Radio Co., Dallas, Tex. 
Computer Conversions Corp~ Eaat 

Northport, N.Y. 
Control Data Corp., MinneapoliS. Minn. 
Control Technology Co., LJ.C .. N.Y. 
Cornell-Oubiller Elcltns., Newark, N.J. 
Data Technology Inc., Watertown. Mass. 

PRODUCT INDEX & DIRECTORY 
Datex Div .• Duarte, Cal. 
Datron Systems. Chatsworth. Cal. 
Disc Instruments,lnc .• Costa Mesa. Ca. 
Dranetz Engrg. Labs., So. Plainfield, 

N.J. 
Gap Instr. Corp .• Hauppauge, N.Y, 
ILC Data Devlc:e Corp., HickSVille, N.Y. 
Ind'l. Control Co., Farmingdale, N.Y. 
Meltlc: SY8~ Fl Walton Besch, Fla. 
Natel Engrg. Co., Canoga PI<., Cal 
North Atlantic: Inds.., PlainvieW, N.Y. 
Northern Precision Labs .• Inc., Fairfieid. 

N.J. 
Orbit Inslr. Corp .• Syosset. N.Y. 
Republic Advanced System Technology 

Group. Chatsworth. Calif. 
Scientific-Atlanta. Inc .• Allanta. Ga. 
Superior Mfg. & Instrument Corp .• Long 

Island City. N.Y. 
Theta 1nII1t. COrp., Fairfield, N.J. 
Transicoil. Inc .• Worcester. Pa. 
Transmagnetlc:s Inc., Farmingdale, N. Y. 
Tri-Ex Tower Corp .• Visalia, Calif. 
Veeder-RoClt, HdtIfOrd, Conn, 
Vernllech, Deer Pk., N.Y. 
West Coast Resch. Corp .• los Angeles. 

Cam. 

Indicators, Azimuth 
Alco Elctrn. Prods., North Andover, 

Mass. .. _ .... _ ........................... _ .. Vol 2<1460 
Astrosystems, Inc., Lake Success, N.Y. 

Vo11-a27 
Control Technology Co~ L.I.C., N. y, 

Vof:ze987 
Gao Space Sya., Tampa, Fla. _ Vol 1-550 
Bendix Aerospace·Elctrns .• Teterboro. N.J. 
Bendix Corp .• Ft. Lauderdale. Fla. 
C & A Products, Inc., Woodside, N. Y. 
Clifton Precision. Clifton Hgts .• Pa. 
Collins Radio Co .• Cedar Rapids, Iowa 
Collins Radio Co .• Dallas. Tex. 
Computer ConversIons Corp., East 

Northport, N.Y. 
Data Technology Inc .• Watertown, Mass. 
Dranelz Engrg. Laba., SO. Plainfield, 

N.J. 
GliP Inslr. Corp .• Hauppauge, N.Y. 
HIc:kOk Eleet. Inatr., Cleveland, Ohio 
Humphrey, Inc .• San Diego. Calif. 
Ind'l. Control Co., Farlnlngdale, N.Y. 
Larson Aero Dev .• Concord. Calif. 
Lear Sjegler. Inc., Santa Monica. Calif. 
Lear Siegler. Grand Rapids. MiCh. 
Lundy Eictrns. & Sys., Inc .• Glen Head. 

N.Y. 
Mechanical Engraving Co., Inc .• Bronx. 

N.Y. 
Mellie: Sys., Fl Walton Besch, Fla. 
Natel Engrg. Co., Canoga PI<., Cal. 
North Atlantic Inds., Plainview, N.Y. 
Northern Precision Labs .• Inc .• Fairfield. 

N.J. 
Orbit Instr. Corp .• Syosset. N.Y. 
RepubliC Advanced System Technology 

Group. Chatsworth, Calif. 
Scientific-Atlanta. Inc .• Atlanta. Ga. 
Superior Mfg. & Instrument Corp .• long 

Island City, N.Y. 
Theta lnatr. Corp., Fairfield, N.J. 
Transicoil. Inc .• Worcester. Pa. 
Transmagnetlc:a Inc., Farmingdale, N. Y. 
Veeder-Root, Hartford, Conn. 
Vernltec:h, Deer PIc., N.Y. 
Waldom Elctrns., Inc., Chicago, II~. 

Indicators, Capacitor Leakage 
-See Testers, Capacitor 

Indicators, Circuit Condition, 
On, Off etc. 
(Electro-Mechanlcal)-Also 
see Indicators, Instrument 

Allard Instr. Corp., Westbury, NY 
Vol 2<1461 

Busamarin Mig. DiY., St. LOIlla, Mo. 
Vol2etOO8,1011 

Dsco lnalr. Co., Milford, Conn. Vol 2"478 
Etectro-Mec:hanlc:al Instr. Dlv., Perkasie, 

Pa. ........... _ .. _ .............................. Vol 1-433 
General Elee. Co., ElcItn. campa. SIa. 

Dept., Schenec:tsdy, N.Y._ ...... Vol 2"481 
North American PhilIP. Controls Corp., 

Cheshire, Conn. ._ ................. _ Vol 2"357 
wagner Elec. Corp., livingston, N.J. 

Vol 2'1540,541 
Applied Control Co .. Fairlield, N.J. 

A P Products, Inc., Painesville. OhiO 
Artisan Elctms. Corp .• Parsippany, N.J. 
Automation Services Div .• Windsor, N. Y. 
Clare-Pendar Co., Post Falls. Idaho 
Control Data Corp .• Minneapolis. Minn. 
Control Switch. Inc., Folcroft, Pa. 
Coto-Coll Co., Inc., Providence, RJ. 
Dataprobe. Inc .• So. Hackensack. N.J. 
Dlallght Corp., Brooklyn, N. Y_ 
Drake Mf9;. Harwood Hgts., III. 
General lIIumlnallon, Inc,Sl PaUl, 

Minn •. 
HickOk Elecllnstr., Cleveland,Ohlo 
Honeywell. Mpls .• Minn. ' 
IMC Magnetics Corp .. Maywood. Cal. 
Internellonal Electro Exchange Corp., 

Eden PraIrie, Minn. 
Jay-EI Prods .• Gardena. Calif. 
landIs" Gyr, Inc., Elmsford, N.Y. 
Molex Inc .• Lisle, III. 
OPCOA. Inc .• Edison. N.J. 
Penn Keystone Corp .• Ansonia. Conn. 
Signallte, Neptune, N.J. 
Simpson Elec. Co., Chicago, III. 
Staver Co .• Inc .• Bay Shore, N.Y. 
Superior Mfg. & instrument Corp .• Long 

Island City, N.Y. 
Te~as Instruments. Control Prods. Div .• 

Ableboro. Mass. 
Unlmax Switch Corp., Wallingford, 

Conn. 

Indicators, Computer Type & 
Data Display-See Lights; 
Dials-Also See Readouts & 
Displays 

Indicators, Distortion-See 
Analyzers, . A-F 

Indicators, Elapsed-Time 
Curtis Instrs., Inc:., MI. KIsco, N.Y. 

Vol '.418 
Freed TranSformer Co., Bldyn., N.Y. 

VoI1-447 
General Elec. Co., Elctrn. Comps. Sis. 

Dept., Schenectady, N.y ......... Volle.448 
General TIme Corp., Thomaston, COM. 

Vol2"34S 
Geo Space Sys., Tamps, Fla ... Vo11e:l43 
J-B-T Inslrs., Inc., New Haven, Conn. 

Vol 2"1083 
Kessler-Ellis Prod~ Atlantic Highlands, 

N.J ......... _ ................ _ ...... _ ......... VOI2e349 
Modutec, Inc., Norwalk, Conn. 

¥011-486-489 
North American Philips Controls Corp., 

Cheshire, Conn ......... _ ... _ ....... Vol 2"357 
Plessey Electro-Products, Los Angeles, 

Cal ... _ ......... _ ............................... Vol 2e360 
PreciSion TImer Co., Westbrook, Conn. 

Vol 2"364 
Slmpaon Elec. Co., Chicago, III. 

Vol 1-502 
Amerlc:an TIme Products, Woodside, 

N.Y. 
Arnoux Corp., Santa Barbara, cal 
Automatic Timing & Controls. Inc .• King of 

Pru$ia, Pa. 
BIddIe, James G., Plymouth MeetIng, 

Pa. 
Bowmar 1nstr. Corp., Ft. Wayne, Ind. 
Bristol Saybrook Co .• Old Saybrook. 

Conn. 
Bulova Watch Co .• Flushing. N.Y. 
Cramer Division. Old Saybrook. Conn. 
Datstro", Inc., Santa Ana, Cal 
Dynapar Corp., Gurnee. III. 
Dy1ro Corp., HIcksville, N.Y. 
Electric Tachometer Corp .• Philadelphia. 

Pa. 
Electricallnstr. Svc., Inc., Mt. Vernon, N.Y. 
ENM Co .• Chicago. III. 
Epic, Inc .. New York. N.Y. 
ESE, Inglewood, Cal. 
General Elec .• W. Lynn. Mass. 
Haydon Switch & Instr .• Waterbury. Conn. 
Ideal Precision M~ter Co .• Brooklyn. N. Y. 
IEC Electronics Corp .• E. ROChester. N.Y. 
Jewell Electrlcallnstrs., Manchester, 

N.H. 
Lab-Line Instrs., Inc .• Melrose Park. III. 
Laar Siegler, Grand Rapids. Mich. 
Mallory Timers.lndpls;, Ind. 
NES, Inc., Itssca. III. 
Planet Instt .• Gardena, Cal. 
PPM, I~ Bedford, Ohio 
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PRODUCT INDEX & DIRECTORY 
Raymond Controls Corp., Middletown, 

Conn. 
Singer Co., Little Falls, N.J. 
Sticht, Herman H. Co., Inc., New York, 

N.Y. 
Sunshine Sci. Instrs., Inc., Philadelphia, Pa. 
Systron-Donner Concord Instr. Dlv., 

Concord, Cal. 
Veeder-Root, Hartford, Conn. 

Indicators, Electromechanical 
-See Indicators, Circuit 
Condition, On / Off 

Indicators, Frequency-See 
Meters, Frequency 

Indicators, Humidity & 
Moisture (Electronic) 

American Instr. Co., Silver Spring, Md. 
Clean Room Prods., Farmingdale, N.Y. 
Consolidated Controls Corp., Bethel. 

Conn. 
Doric Sci. Corp., San Diego, Calif. 
Forma Scientific, Marietta, Ohio 
Honeywell, Ft. Washington, Pa. 

'Inficon Inc., E. Syracuse, N.Y. 
Kahl Scientific Instr. Corp., EI Cajon, Calif. 
Lab·Line Instrs., Inc., Melrose Park, III. 
NES, Inc., Itasca, III. 
Panametrics Inc., Waltham, Mass. 

Indicators, Illumination-See 
Meters, Light (Non 
Photographic) 

Indicators, Instrument, Flag, 
Pointer, etc. 

Allard Instr. Corp., Westbury, NY 
Vol2e461 

Daco Instr. Co., Milford, Conn. Vol ;!e478 
Abrams Instr., LanSing, Mich. 
Ammon Instrs., Inc., Manchester, N.H. 
Bendix Aerospace·Elctrns., Teterboro, N.J. 
Bendix Corp., Ft. Lauderdale, Fla. 
Clifton PreCiSion, Clifton Hgts., Pa. 
Control Data Corp., Minneapolis, Minn. 
Ideal Precision Meter Co., Brooklyn, N. Y. 
IMC Magnetics Corp., Westbury, N.Y. 
IMC MagnetiCS Corp., Rochester, N.H. 
IMC MagnelicsCorp., Maywood, Cal. 
Int'l. Instrs., Orange, Conn. 
Jewell Electrical. Instrs., Manchester, 

N.H. 
Larson Aero Dev., Concord, Calif. 
Lear Siegler, Grand Rapids, Mich. 
Leeds & Northrup Corp., No. Wales, Pa. 
Penn Keystone Corp., Ansonia, Conn. 
Robertshaw Controls Co., Richmond, Va. 
Sigma Instrs., Inc., Braintree, Mass. 
Simpson Elec. Co., Chicago, III. 
Suffolk Etched Prods., Inc., Riverhead, 

N.Y. 
Transicoil, Inc., Worcester, Pa. 

Indicators, Linear 
Displacement 

Ametek/lnstrs. & Controls, Feaslerville, 
Pa. 

Applied Conlrol Co., Fairfield, N.J. 
Astrosystems, Inc., Lake Success, N.Y. 
COllins, G.L. Corp., Long Beach, Calif. , 
Computer Instrs., Hempstead, N.Y. 
Consolidated Controls Corp., Belhel, 

Conn. ' 
Control Technology Co., L.I.C., N.Y. 
Davidson Elctrn .. Dev. Co., Erie, Pa. 
Disc Instruments, Inc., Costa Mesa, Ca. 
Doric Sci. Corp., San Diego, Calif. 
DynamiC Data Corp., Columbus, Ohio 
Dynapar Corp., Gurnee, III. 
Electro Corp., Sarasota, Fla. 
Gems Sensors Div., Farmington, Conn. 
Humphrey, Inc., San Diego, Calff. 
Impact-O-Graph Corp., Bedford, Ohio 
IMPACT·O·GRAPH Div., Bedford, Ohio 
Itek Corp. Meas. Sys. Div., Newton, Mass. 
Kaman Sciences Corp., Colorado Springs, 

Colo. 
Larson Aero Dev., Concord, Calif. 
Lion Precision Corp, Newton, Mass. 
Mann, David W. Co., Burlington, Mass. 
Minnelech Labs, Minneapolis, Minn. 
Rank Precision Inds., Des Plaines, III. 
Schaevitz Engrg., Pennsauken, N.J. 
Scientific·Atlanta, Ince, Atlanta, Ga. 
Scientific Technology, Mountain View, Cal. 
Speed Delectors, Bedford, Ohio 

Taylor Inslr. Process Control Div., 
Rochester, N.Y. 

Theta Instr. Corp., Fairfield, N.J. 
Transducer Controls Corp., Covina, Calif. 
Transmagnetlcs Inc., Farmingdale, N. Y. 
Unholtz-Dickle Corp., Hamden, Conn. 
United Detector Technology Inc., Santa 

Monica, Cal. 
Veeder-Root, Hartford, Conn. 
West Coast Resch. Corp., Los Angeles, 

Calif. 
Westronics, Inc., Ft. Worth, Tex. 

Indicators, Liquid Level 
Advanced Kinetics, Costa Mesa, Calif. 
Ametek/lnstrs. & Controls, Feasterville, 

Pa. 
Autocon Inds., Inc., Minneapolis, Minn. 
Bailey Meter Co., Wickliffe, Ohio 
Bendix Aerospace·Elctrns., Teterboro, N.J. 
Bendix Corp., Davenport, Iowa 
Bristol Div, Waterbury, Conn 
Coil Co. of Amer., Northvale, N.J. 
Conrac Corp., Fairfield, N.J. 
Consolidated Controls Corp., Bethel, 

Conn. 
Continental Data Sys., Dayton, Ohio 
Corning Glass Works, Television Prods. 

Div., Corning, N.Y. 
Delavan Electronics, Scottsdale, Ariz. 
Edison, Instr. Div., W. Orange, N.J. 
Faria, Thomas G. Corp., Uncasville, Conn. 
Fenwal Elctrns., Framingham, Mass. 
Flow Technology, Inc., Tempe, Ariz. 
Foxboro Co., Foxboro, Mass. 
Gems Sensors Div., Farmington, Conn. 
Honeywell, Minneapolis, Minn. 
Honeywell, Ft. Washington, Pa. 
Johnson Corp., Three Rivers, Mich. 
Kahl Scientific Instr. Corp .. EI Cajon, Calif. 
Keystone Carbon Co., St. Marys, Pa. 
Kratos, Pasadena, Cal 
Micro SWitch, Freeport, III. 
National Sonics, Farmingdale, N.Y. 
Nuclear Resch. Corp., Southampton, Pa. 
Oxford Instr. Corp., Annapolis, Md. 
Penn Airborne Prods., Southampton, Pa. 
P.E.T., Inc., Pittsburgh, Pa. 
Photobell Co., Inc., New York, N.Y. 
Photomation, Inc., Mountain View, Calif. 
Robertshaw Controls Co., Richmond, Va. 
Scientific Technology, Mountain View, Cal. 
Square D Co., Park Ridge, III. 
Statham Instrs., Inc., Oxnard, Cal. 
Taylor Instr. Process Control Div., 

Rochester, N.Y. 
Theta Instr. Corp., Fairfield, N.J. 
Trans-Sonies, Inc., Lexington, Mass. 
Transducer Controls Corp., Covina, Calif. 
Triac Elctrn. Sys., Forest Hills, N. Y. 
Westinghouse Elec. Corp., Computer & 

Instr. Div., Pittsburgh, Pa. 
Weston Instruments, Inc., Newark, N.J. 
Westronies, Inc., Ft. Worth, Tex. 
Zi· Tech DiY., Palo Alto, Cal. 

Indicators, MagnetiC Field 
Perfection Mica Co., Bensenville, III. 

Vol ;!e1189 
Advanced Kinetics, Costa Mesa, Calif. 
Automation Inds., Danbury, Conn. 
Davidson Elctrn. Dev. Co., Erie, Pa. 
Electro·Mechanics Co., Austin, Tex. 
High Voltage Engrg. Corp., Burlington, 

Mass. 
LDJ ElectroniCS, Troy, Mich. 
Magnaflux Corp., Chicago, III. 
Ohio Semitronics, Columbus, Ohio 
Oxford Instr. Corp., AnnapOliS, Md. 
RFL Inds., Instr. Div., Boonton, N.J. 
Thomas & Skinner, Inc., Indianapolis, 

Ind. 
Varian Assocs., Palo Alto, Cal. 
O. S. Walker Co., Worcester, Mass. 

Indicators, Material Thickness 
-See Testers, Thickness (All 
Types) 

Indicators, Noise-Figure-See 
Meters, Noise-Figure 

Indicators, Null 
Biddle, James G., Plymouth Meeting, 

Pa ................................................. Vol 1-399 
Brown Electro-Meas. Corp., Kirkland, 

Wash. .......................................... Voll-39B 
Control Technology Co., L.I.C., N.Y. 

Vol:ze987 
Freed Transformer Co., Bklyn., N.Y. 

Volle44S 
Ammon Instrs., Inc., Manchester, N.H. 
Beckman Instrs., (AISSD), Fullerton, Cal. 
Bristol Div, Waterbury, Conn 
Collins Radio Co .. Dallas, Tex. 
Dixson Inc., Meter Div., Grand Junction, 

Colo. 
Doric Sci. Corp., San Diego, Calif. 
Dranetz Engrg. Labs., So. Plainfield, 

N.J. 
Dytronlcs Co., Columbus, Ohio 
Electricallnstr. Svc., Inc" Mt. Vernon, N.Y. 
Electro-NumeriCS, Santa Clara, Cal. 
Electro Sci. Inds., Portland, Ore. 
ElectroniC Dev. Corp., Boston, Mass. 
Fluke, John Mfg. Co., Inc., Seattle, Wash. 
General Microwave Corp., Farmingdale, 

N.Y. 
General Radio Co., Concord, Mass. 
General Rand Corp., Edison, N.J. 
Geo Spsce Sys., Tampa, Fla. 
Guildline Instrs., Inc., Larchmont, N.Y. 
Hallmark Standards, Inc., MI. Vernon, N.Y. 
Hickok Elect. Instr., Cleveland, Ohio 
Ind'i. Control Co., Farmingdale, N.Y. 
Jewell Electrical Instrs., Manchester, 

N.H. 
Julie Research Lab., New York, N.Y. 
Keithley Instrs., Inc., Cleveland, Ohio 
Leeds & Northrup Corp., No. Wales, Pa. 
Mlni..circuits Lab., Brooklyn, N.Y. 
Modutec, Inc., Norwalk, Conn. 
Mura Corp., Jericho, N.Y. 
North Atlantic Inds., Plainview, N.Y. 
North Hills Elctrns., Inc., Glen Cove, 

N.Y. 
Penn Airborne Prods., Southampton, Pa. 
Princeton Applied Resch. Corp., Princeton, 

N.J. 
Rohde & Schwarz Sis., PassaiC, N.J. 
Shallcross, Selma, N.C. 
Shigoto Inds., Ltd., New York, N.Y. 
Simpson Elee. Co., Chicago, III. 
Stock Drive Prods., New Hyde Pk., N.Y. 
Takeda Riken Industry Co., Ltd., Tokyo 

176, Japan 
Theta Instr. Corp., Fairfield, N.J. 
Trio Labs, Inc., Plainview, N.Y. 
Triplett Corp., Bluffton, Ohio 
United Detector Technology Inc., Santa 

Monica, Cal. 
Weinschel Engrg. Co., Gaithersburg, 

Md. 
Weston Instruments, Inc., Newark, N.J. 
Westronics, Inc., Ft. Worth, Tex. 
Zi·Tech Div., Palo Alto, Cal. 

Indicators, Numeric Readout 
. -See Readouts 

Indicators, Positioning 
Astrosystems, Inc., Lake Success, N.Y. 

Vol 1-327 
Austron, Inc., Austin, Tex ......... Vol 1-391 
Gao Space Sys., Tampa, Fla ... Voll-SS0 
Natel Engrg. Co., Canoga Pk., Cal. 

Vol 1-361 
Servo-Tek Prods. Co., Hawthorne, N.J. 

Vol M61 
Vernltech, Deer Pk., N.y ........... Vol ;!eS43 
Vernltron Control Comps., Torrance, 

Cal. .............................................. Vol :ze992 
Aerospace Knob Co., So. EI Monte, Calif. 
Ametek/lnstrs. & Controls, FeasterVille, 

Pa. 
Avtron Mfg., Inc., Cleveland, Ohio 
Bailey Meter Co., Wickliffe, Ohio 
Barber-Colman Co .. Industrial Instrs. Div., 

Rockford, III. 
Barnes Engrg. Co., Stamford, Conn. 
Bendix Aerospace·Elctrns., Teterboro, N.J. 
C & A Products, Inc., WoodSide, N. Y. 
Clifton Precision, Clifton Hgts., Pa. 
Climatronies Corp., Hauppauge, N.Y. 
Computer ConverSions Corp., East 

Northport, N.Y. 
Computer Instrs., Hempstead, N.Y. 
Control Sciences, Inc., Granada Hills, Cal. 
Control Technology Co., L.I.C., N.Y. 
Data Technology Inc., Watertown, Mass. 
Datron Systems, Chatsworth, Cal. 
Dolan·Jenner Inds., Inc., Melrose, Mass. 
Dynamic Data Corp., ColUmbus, Ohio 
Dynapar Corp .. Gurnee, III. 
Edo Western Corp., Salt Lake City, Utah 

·Yol. 4-1973 For addresses, phones and key personnel, see YELLOW Pages_ 

Indicators, Proximity 
Electric Tachometer Corp., Philadelphia, 

Pa. 
Electro-NumeriCS, Santa Clara, Cal. 
Electro-Pacific, Inc., Goleta, Calif. 
Farrand Controls, Inc., Valhalla, N.Y. 
Gap Instr. Corp., Hauppauge, N.Y. 
Gems Sensors Div., Farminglon, Conn. 
Honeywell, MinneapoliS, Minn. 
Honeywell, Ft. Washington, Pa. 
Hughes Aircraft Co., Ind'l. Prods. 

Div.llnd'l. Auto, Oceanside, Cal. 
Humphrey, Inc., San Diego, Calif. 
Icon Corp., Sub of U.S.M. Corp., 

Cambridge, Mass. 
Ind'i. Control Co., Farmingdale, N.Y. 
Jewell Electrical Instrs., Manchester, 

N.H. 
Kaman Sciences Corp., Colorado Springs, 

Colo. 
Midland Standard Inc., Elgin, III. 
Minnetech Labs, Minneapolis, Minn. 
National Sonics, Farmingdale, N.Y. 
NES, Inc., Itasca, III. 
Norden Dlv., Norwalk, Conn. 
North Atlantic Inds., Plainview, N.Y. 
Orbit Instr. Corp., Syosset, N.Y. 
Parametrics, Inc .. Orange, Conn. 
Photobell Co., Inc., New York, N.Y. 
Photomation, Inc., Mountain View. Calif. 
Schaevitz Engrg., Pennsauken. N.J. 
Scientific-Atlanta, Inc., Atlanta, Ga. 
Scientific Technology, Mountain View, Cal. 
Sensor Corp .. Scottsdale, Pa. 
Singer Co., Little Falls, N.J. 
Skan·A-Matic Corp., Elbridge, N. Y. 
Stake Fastener Co., S. EI Monte, Calif. 
Superior Mfg. & Instrument Corp., Long 

Island City, N.Y. 
Theta Instr. Corp., Fairfield, N.J. 
Transducer Controls Corp., Covina, Calif. 
Transicoil, Inc., Worcester, Pa. 
United Detector Technology Inc., Santa 

Monica, Cal. 
Veeder-Root, Hartford, Conn. 
West Coast Resch. Corp., Los Angeles. 

Calif. 
Western Indicator Co., So. EI Monte, Cal. 
Westinghouse Elec. Corp., Computer & 

Instr. Div., Pittsburgh, Pa. 
Westronics, Inc., Ft. Worth, Tex. 

Indicators, Power Level-See 
Monitors, Power, R-F 

Indicators, Pressure-See 
Gauges, Pressure 

Indicators, Proximity 
Advance Instr. Corp., Belmar, N. J. 
Ametek/lnstrs. & Controls, Feasterville, 

Pa. 
Automation Services Div., Windsor. N. Y. 
Collins Radio Co., Dallas, Tex. 
Controlcraft Corp., West Chicago, III. 
Cutler-Hammer, Milwaukee, Wisc. 
Delavan Electronics, Scottsdale, Ariz. 
Dolan-Jenner Inds., Inc., Melrose, Mass. 
Dynamic Data Corp., Columbus, Ohio 
Electro Corp., Sarasota, Fla. 
Farmer Elec. Prods. Co., Inc., N&tick, 

Mass. . . 
Fiber Photics, Inc., Santa Cruz, Cal. 
Kaman Sciences Corp.: Colorado Springs, 

Colo. 
Larson Aero Dev., Concord, Calif. 
Lion Precision Corp, Newton, Mass. 
Photobell Co., Inc., New York, N.Y. 
Robertshaw Controls Co., Richmond, Va. 
Schaevitz Engrg., Pennsauken. N.J. 
ScienUfic Technology, Mountain View, Cal. 
Sensor Corp .• Scottsdale, Pa. 
Skan-A·Matic Corp., Elbridge, N. Y. 
Tapeswitch Corp. Amer., Farmingdale, 

N.Y. 
Triac Elctrn. Sys., Forest Hills, N. Y. 

Indicators, R-F.,.-See Meters, 
Frequency 

Indicators, Rotary Shaft 
Position-See Encoders, 
Shaft Position 
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Indicators,. Servo 
indicators, Servo 
Control TecI1nOIo9Y Co., Uc., N.V. 

. Vol2"987 
Ind'L Control Co., Fumlngdale, N. V. 

VoIaeaa9 
ABA Industries, Inc., Pinellas Pk., Fta. 
Aatrosptenl. Inc.; Lake Suc:eeu.. N.V. 
Barber-Colman Co., Industriallnstra. Div., 

Rockford, tn. 
8endixAerospace-EIctins., Teterboro, N.J. 
Bendix Corp., Davenport, Iowa 
e-ar Instr, Corp~ Ft, Wayne. mil. 
lltistol Div, Watarbury, Conn 
C .. A ProcII!Cts, Inc. WOOd8Ide, N, V. 
Clifton PreCisIon, CUtton HglS., Pa. 
Collins Radio Co., Dallas, Tex. 
COmputer Conve.ralOllS Corp., East 

Northport, N. V. 
Control Data Corp., Minneapolis, Minn. 
Oatron Systems, Chatsworth, Cal. 
eec:tro-Oevices. Inc .. Paterson. N.J. 
Esterline Angus Dlv •• Indlanspolls, IncI. 
Gap Instr. Corp .. HaUflpauge. N.Y. . 
Gee Spac:e Sya.. Tampa, FIa: 
Henschel Corp., Amesbury, MaSs. 
tnnovatek Enterprise, MHierton, N.Y. 
KOlisman Instr. Co., Syosset, N.Y. 
Kratos, Pasadena, Cal 
lear Siegler , Inc., Santa Monic:a. Calif. 
tAPe PrOds. Corp .. Chicago, HI. 
Norden Dlv~ Norwalk, Conn. 
North Atlantic liIda., Plainview, N.Y. 
Northem PreClsion labs., Inc., Fairfield, 

N.J. 
Orbit Instr. Corp., Syosset, N.Y. 
Penn Airborne PrOds., Southampton. Pa. 
PrecIsIon Mechaniams· Corp~ 

Westbury, N.V. 
SInger Co., Little Falls. N.J. 
Starting Instr., New Hyde Pk., NY 
Superior MIg. & Instrument Corp .• long 

Island City. N.Y. 
Theta Instr. Corp., Fairfield, N.J. 
Ttanskloil, Inc., Worcester, Pa. 
Vemltech, Deer Pk. N.V. 
WestronlCs, Inc., FI. Worth, Tex. 

indicators, Shorted Turn-
See Testers; Coil 

indicators, Sound Level-See 
Meters. Audio Level 

Indicators, Speed 
Servo-Tek Prods. Co., Hawthorne, N.J. 

VoI:MII1 
TrantnUlQlletica Inc. Farmingdale, N. V. 

IndIcat«)rs, Strain (For Use 
With Strain Gauges) 

Applied Control CC)., F~Id. N.J. 
Astroaptalna, Inc., Lake Success, N. V. 
B & F Instrs., Inc., Comwells Hgts., Pa 
BeU & Howell Co., Pasadena, CaIH. 
BLH Elctrns .• Inc., Waitham,Mass. 
Bristol Div. Waterbury. Conn 
Consolidated Controls Corp., Bethel, 

Conn. 
Doric: Sci.' Corp., San Diego,Callf. 
EIect!'o-Numertca. Santa Clare, Cal. 
IiaIerIIne Angus Dlv •• Indianapolis, Ind. 
Gap Instr. Corp., Hauppauge, N.Y. 
Gould, Inc., a.velancl, OhIo 
Hawkeye Instrus., Inc .• Marion, Iowa 
tnnovatek Enterprise, Millerton, N.Y. 
I~ 1nc.,IIhace, N.V. 
MatriIt Corp., Beech Grove, Incl. 
0ttIit Instr. Corp., Syosset, N.Y. 
PPM, Inc.; Bedford, OhIo 
Sansotec, Inc., ColumbUs, Ohio 
Statham Instrs., Inc., Oxnard, Cal. 
Taylor Instr. Process Control Div., 

Rochester, N.Y. 
Tektronix, Inc., Beaverton,Ore. 
thwing-Albert lostr. Co., PhHadelp/lia, Pa. 
ToIec!o Scale, Toledo, Ohio 
Trar1sdUcer Controls Corp., Covina, Calif. 
West Coast Rasch. Corp., Los Angeles, 

Calif. 
Westronics, Inc., Ft. Worth, Tex. 

Indicators, Surface 
Roughness 

Sloan Tec;hnoIogy Corp., Santa Batbara, 
Calil. 

indicators, Telemeterlna-See 
Analyzers, Telemetric Oata 

indicators, Temperature-See 
. Meters. Temperature 

Indicators, Temperature 
(Non-Meter Type) 

Omega Engrg., Inc., Stamford, Conn. 
VoI2W1173 

B & F Instrs., Inc., Comwells Hgts., Pa. 
Brady, W.H.Co., Milwaukee, Wise. 
Cex" Co., Inc.; N.w Vork, N.V. 
Gould, Inc., Cleveland, Ohio 
Hy-Cal Engrg., Santa Fe Springs.CIlI. 
Pacific Transducer Corp., Los Angelas, 

CalH. . 
Simpson EIec.. Ce'.' Chicago, IlL 
Stow: labs .• Inc., Hudson, Mass. 

Indicators, Torqulit 
Electro-Numerlcs, Santa Clare, Cal. 
Mlnnetech Labs, MlnneapoUs, Minn. 
West Coast Resch. Corp., Los Angeles, 

CaIH. 

Indicators, Vacuum-See 
Gauges, Vacuum 

Indicators, VSWR-See 
Meters, Standing Wave Ratio 

Inductance Comparators
See Bridges, Inductance 

Inductance Standards-See 
Standards, Inductance 

Induction Heating Equipment 
-See Heaters & 
Accessories, Induction 

Induction Potentiometers
See Resolvers, Synchro 

Inductors-See Coils 

Inks· For Thick Film 
Microcircuits 

Alpha Metals, Inc .. Jersey City, N.J. 
Electro-Science Labs., Pennsauken, N. J. 
Epoxy Technology, Watertown,Mass. 
Mlcro-Circults Co., New BullaIo, Mlch. 
Sel-Rex Co. DiY. Oxy Metal Finishing 

Corp .• Nutley, N.J. 

Inks, Marking 
Ackerman Gould Co., Inc., Oceanside, 

N.Y. 
Black Ught Corp. Amer., San Gabriel, Cal. 
Caig Labs., Inc., Westbury, N.Y. 
Epoxy Technology, Watertown, Mass: 
Est.rllne Angus Dlv., Indianapolis, Ind. 
Foxboro Co .• Foxboro, Mass. 
General Elee. Co .• Lamp Parts & Equip. 

Seles Oper .• Cleveland, Ohio 
General Elec., W. Lynn, Mass. 
GTI Corp. (E), Pittsburgh, Pa. 
Koh·I-Noor Rapidograph, Bl()Ofnsbury, N.J. 
Lake Chemical Co.,. Chicago. III. 
London Chemical Co:, Bensenville, III. 
Markal Co .• Chicago, IU. 
MarkamCorp .• Keene, NH. 
Matthews, Jas & Co., Pittsburgh, Pa. 
Meloy laboratories Inc., Springfield, 

Va. 
Omega Engrg., Inc. StamfOrd, Conn. 
Phillips Process Co., Inc., ROChester, N.Y. 
POdgor. Joseph Co., Pennsauken, N.J. 
Randolph Prods. Co., Carlstadt, N.J. 
Raytheon Co., Quincy, Ma ... 
Shannon luminous Mat'ls., HollywoOd, 

Cal. 
Sprayon Prods., Inc., Bedford Hgts., Ohio. 
Tempil Div., So. Plainfield, N.J. 
3M Co., St Paul, MiM. 
Ultra-Violet PrOds., Inc.,. San Gabriel, Cal. 
Westinghouse Elec., Bloomfield, N. J. 

Insertion Loss Measurement 
Systems . 

AIL, DiY. Culler-Hammer, Inc., Daer Park, 
N.Y. 

Allord Mfg. Co., Winchester. Mass. 
Blonder-Tongue Labs., Inc .. Old Bridge, 

N.J. 
Dranetz Engrg. Laba.,So. PlaInfield, 

N.J. 
Emerson & Cuming, Inc., Canton, MaSs. 

PRODUCT INDEX & DIRECTORY 
General Microwave. Corp., Farmingdale, 

N.Y. 
General Radio. Co., Concord. Mass. 
Jerrold. Electronics Corp., Philaclelphia, Pa. 
Maury Microwave Corp., Cucamonga, 

Calif •. 
Narda MiCrowave.Corp., Plainview. N.Y. 
Rohde & SChwarz SiS., Passaic, N.J. 
Slng.r instrumentation, Los Angeles 

Oper •• Los Angeles, Cal. 
SInger Instrumentation Pado Alto Oper •• 

Palo Alto, Cal. 
Solar Elctrns. Co., HollywoOd. Cal. 
Sptrem-Donner Krus. elctfns. Sub., 
Sunnyvale,.Ca~ 

VarJ.L Co~ Inc. Denver, Colo. 
Welnachel Engrg. Co., Galth.rsburg, 

Met. 
Wide Band Engrg. Co., Phoenix, Ariz. 
WUtron Co., Palo Alto, Calif. 

Inserts-See Bushings 

Instrument Cases-See 
cabinets; Cases, . Instrument 

Instrument Parts, Precision
See Bearings; Gears; 
Springs; etc. 

Instruments, Elect. Measuring 
-see .Analyzers; Bridges; 
Comparators; Meters; etc. 

Insulating Compounds 

I. 
Brand Dielectrics. Inc., N. Windham, Conn. 
Communications Technology Corp., Los 

Angeles, Cal. 
Conap, Inc., Allegany, N.Y. 
Corning Glass Works. Television Prods. 

Div., Corning, N.Y. 
Dixon Corp .• Bristol, R.I. 
Eastman Chern. Prods., Kingsport, Tenn. 
Epoxy Technology, Watertown, Mass. 
General Elee. Co., Waterford, N.Y. 
Hardman Inc., Belleville, N.J. 
National Seryllia Corp .• Haskell, N.J. 
Pennsylvania Ind'i. Chem. Corp., Clairton, 

Pa 
SWS Silicones Div., Adrian. Mich. 
3M Co., Sl. Paul, Minn. 
Union Carbide, Chemicals & Plastics,. New 

York. N.Y. 
Westinghouse Elee., W. Mifflin, Pa. 

Insulation Materials 
American Lava CorP. Chattanooga, 

T.nn. .... _ .. _ ... _ ... _ ......... _ Vol 3.1074 
Centralab ectrns Dlv .. MHwaukee, WIac 

Vol :a-1075 
Columbia Tech., Woodside, N.V. 

Vol :a-516,517,1076 
Armstrong Cork Co .• lancaster, Pa 
Bird, RiChard H. & Co., Inc .• Waltham, 

Mass. 
Brand Oislectrics, Inc., N. Windham, Conn. 
Cleveland Mica Co., LakewoOd, Ohio 
CoIe·Flex Corp., W. Babylon; N.Y. 
Communications T echnelogy Corp .. Los 

Angeles, Cal. 
Conap, Inc., Allegany, N.Y. 
Corning Glass Works, Television Prods. 

Div., Coming, N.Y. 
Daburn Etctrns. " Cable Corp., Bronx, 

N.V. 
Dearborn Wire" Cable Co., Rosemont,' 

IH. 
Dixon Corp., Bristol, R.I. 
Dow Chemical Co., Midland, Mich. 
Eastman Chem. P,Ods .. 'Kingsport, Tenn. 
Electro-Science Labs .• PeMsauken, N. J. 
General Elee. Co .• Waterford. N.Y. 
Hardman Inc., Belleville, N.J. 
Laminated Fabricators. San Bruno, Cain. 
Murata Mig. Co. Ud., KyotO, Japan 
National Seryllia Corp., Haskell, N.J. 
National Tel-Tronles, Meadville, Pa. 
NVF Co., Yorklyn, Del. 
Penn Fibre & Specialty, Phila .. Pa. 
Perfection Mica Co., BensenvHle, III.· 
Rogers Corp., Rogers. Conn. 
Rostone Corp., Lafayette, Ind. 
SChjeldahl, G. T. Co .• Northfield, Minn. 
Schweitzer, Peter J. Div., Lee. Mass. 
Spaulding Fibre Co •• Inc., Tonawanda, 

N.Y, 
SYAIhane Taylor CorP .. Valley Forge. Pa. 
3M CQ .• SI.Paul, Mim, 

3M Co.. DIelectric Materials " Sya.OIv .. 
St. Paul, Mtnn. 

Tranacon Mfg. Co.. Dallas, Tex. 
LInion Carbide, Carbon PrOds. DiY .. New 

York, N.Y. 
LInion Carbide, Chemicals & Plastics, New 

York, N.Y. 
United Mineral & Chern. Corp., New York. 

N.Y. 
Varflex Corp., Rome, N.V. 
vector ectrn. Co.,lnc. Sylmar, Cal. 
Westinghouse Elee .• W. Mifflin, Pa. 
Zippertublng Co., los AngeIee, calif. 

Insulation Parts, Fabricated 
Centralab EIctrna Dlv., Milwaukee, Wile 

VoI3et075 
CoIURIbIa Tech., Woodside, N. V. 

VoI3e1076 
AUantiC Optical MouldIng Co., Dudley, 

Mass. 
Brand Dielectrics, .Inc., N. Windham, Conn. 
Cleveland Mica Co., LakewOOd. Ohio 
Cole-Flex Corp., W. Babylon. N.Y. 
Communications Technology Corp., Los 

Angeles •. CaI. 
COfIlIP, Inc .• Allegany, N.Y. 
Concord ectma., New Vork, N,V. 
Coming Glass Works, Television PrOds. 

Div., Corning, N.Y. 
DixonCQrp .•. Bristol, R.I. 
Grayhtn Inc., laGrange, III 
Laminated Fabricators, San Bruno, Calif. 
National Beryllia Corp., Haskell, N.J. 
National T .... TronIcs, MeadvIlle, Pa. 
NVF Co., Yorklyn, Del. 
Penn Fibre & Specialty, PhiIa .• Pa. 
Perfection Mica Co., Bensenville, m. 
Precision Paper Tube Co., Wheeling. III. 
Quartzite Processing, Inc .• Malden, Mass. 
Rostone CQrp" Lafayette, Ind. 
Spaulding Fibre CO.,lnc., Tonawanda, 

N.Y. 
Star Porcelain Co., Trenton, N.J. 
Stevens Prods., Inc., E. Orange, N.J. 
Synthane Taylor Corp .. Valley Forge, Pa. 
TharmaUoy Co.,. Inc., Dallas, Tex. 
3M Co., St Paul, Mimi. 
Tran-Tee Corp., Columbus, Nab. 
United Minerai & Cham. Corp., New York, 

N.Y. 
Vector Efctrn. Ce~ Inc., sylmar, Cal. 

Insulators, Antenna 
Accurate Elctrns. Corp., eyria, Ohio 
Alberox Corp., New Bedford, Mass. 
American Lava Cerp. Chattanooge, 

Tenn. 
Basic Ceramics Inc., Hawthorne, N.J. 
Sirnbach Co., Inc .• Freeport, N.Y. 
Continental Elctrns. Mfg. Co., Dallas, Tex. 
Daburn ectrna. .. Cable Corp., Bronx, 

N.V. 
Jollnson e. F. Co., Waseca, MInn. 
Lapp Insulator Div.,lnterpace Corp., 

LeRoy, N.Y. 
Nat'l. Ceramic Co., Trenton, N.J. 
NoreJcom lods., Inc., Farmingdale, N.Y. 
Phelps D9dge Comm., North Haven, 

Conn. 
ROOn MIg., Peoria, III. 
Star Porcelain Co., Trenton, N.J. 
Synthane Taylor Corp., Valley Forge, Pa. 

Insulators, Bushing 
(Metalllzed)-See Bushings 

Insulators, Test & Battery 
Clip 

Mueller EIec. eo.. Claveland, OhIo 
VoI3e703 

Smith, H_an H., Inc. Bldyn., N.V. 
• VoI3em 

Accurate Efctrns. Corp .• elyria, Ohio 
Birnbach Co .• Inc., Freeport, N.Y. 
Daburn· EIctrna. " Cable Corp.· Bronx, 

N.V. 
Keystone Elctrns. Corp., New York, N.Y. 
ShIgoto Inds~ Ltd. New York, N. V. 
Shows Muaen Kogyo Co., Ltd., 

Shlnapwa-Ku Tokyo 141, Japan 

90 Mfrs. in Bold face with page numbers describe this product.in.\he White pages. 



PRODUCT INDEX & DIRECTORY 

Integrated Circuit Packaging 
Systems 

Elctm. Molding Corp;, Woonsocket, R.I. 
Vol 30666 

Robinson-Nugent, New Albany, indo 
Vol 4e376-380* 

Scanbe Mfg. Corp., EI Monte, Cal. 
Vol aen2,n3 

Texas Instruments, Attleboro, Mass. 
Vol'Je925 

Amphenol Ind'i. Dlv., Chicago, III. 
Amphenol Sales Dlv., Bunker Ramo 

Corp. Broadview, III. 
Ark-Les Switch Corp., Watertown, Mass. 
Augat Inc., Attleboro, Mass. 
Berg Electronics, New Cumberland, Pa. 
Blvar, Inc., Santa Ana, Cal. 
Burndy Corp., Norwalk, Conn. 
Christiansen Radio Inc., Laguna Beach, 

Cal. 
Control Data, Westlake Village, Cal. 
Coors Porcelain Co., Golden, Colo. 
Digitronics Corp., Albertson, N.Y. 
Douglas Electronics, Inc .. San Leandro, 

Cal. 
'Elctrn. Engrg. Co. Cal., Santa Ana, Cal. 
GTI Corp. (E), Pittsburgh, Pa. 
IFE Div., E. Providence, R. I. 
Ind'i. Control Co., Farmingdale, N.Y. 
Kates Scientific Instrs., Inc., Watertown, 

Mass. 
Malco, A Microdot Co .. Inc., Chicago, III. 
Modpak, Waltham, Mass. 
National Beryllia Corp., Haskell, N.J. 
Schjeldahl, G.T. Co., Northfield, Minn. 
Spec Plastics Inc., No. Hollywood, Cal. 
Techmar Corp., Los Angeles, Cal. 
Tekform Prods. Co., Anaheim, Cal. 
Teledyne Mec., Palo Alto, Cal. 
Texas Instruments, Attleboro, Mass. 
3M Co., St. Paul, Minn. 
3M Co., Dielectric Materials & Sys. Dlv., 

St. Paul, Minn. 
Transcon Mfg. Co., Dallas, Tex. 
Uthe Technology Inl'l., Sunnyvale, Cal. 
Vector Elctm. Co., Inc., Sylmar, Cal. 
Vero Electronics, Inc., Hauppauge, N.Y. 
Zippertubing Co., Los Angeles, Calif. 

IC's, Active Filters 
Beckman Instrs., Hellpot Dlv., Fullerton, 

Cal. 
Burr-Brown Resch. Corp., Tuc$on, Ariz. 
Cermetek, Inc., Mountain View, Cal. 
Fairchild Semiconductor Camps. Grp., 

Mountain View, Cal. 
Integrated Microsystems Inc., Mt. View, 

Cal. 
Lithic Systems, Inc., Cupertino, Cal. 
Signetics, Corp., Sunnyvale, Calif. 
Sprague Elec. Co., No. Adams, Mass. 
Thor Elctrns. Corp., Elizabeth, N.J. 

IC's, Adders, Full, Half, 
Modulo-2-Also see IC's 
Arithmetic Logic Units 

Fairchild Semiconductor Camps. Grp., 
Mountain View, Cal. 

General Instr. Corp., Microelectronics Div., 
Hicksville, N.Y. 

Hughes Aircraft Co., MOS Dept. (E3/4) 
Microelectronic Prods. Div., Newport 
Beach, Cal. 

ITT Semiconductors, W. Palm Beach, Fla. 
Mostek Corp., Carrollton, Tex. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
National Semiconductor, Santa Clara, Cal. 
Nippon Electrlc/NEC America, N.Y., 

N.Y. 
RCA Solid State Dlv., Somerville, N. J. 
RCA Solid State Dlv., MOS IC Mktg., 

Somerville, N. J. 
Signetics. Corp., Sunnyvale, Calif. 
Solltron Devices, San Diego, Cal. 
Stewart-Warner Microcircuits, Div., 

Sunnyvale, Cal. 
Texas Instruments, Dallas, Tex. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Transitron Elctrn. Corp., Wakefield, Mass. 

IC's, Alterable Read-Only 
f Memories-See IC's 
Memories 

*Vol. 4-1973 

IC's, Amplifiers, Audio 
Plessey Semiconductors, Farmingdale, 

N.Y ....................................... Vol 2e&OO,601 
Amperex Elctrn., Slatersville, R.1. 
Elctrn. Assocs., W. Long Branch, N.J. 
Fairchild Semiconductor Camps. Grp .. 

Mountain View, Cal. 
Lithic Systems, Inc., Cupertino, Cal. 
Micro Components Corp., Cranston, R.1. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
National Semiconductor, Santa Clara, Cal. 
Nippon Electrlc/NEC America, N.Y., 

N.Y. 
Nucleonic Prods., Canoga Pk, Cal. 
RCA Elctrns. Camps., Harrison, N.J. 
RCA Solid State Dlv., Somerville, N. J. 
Signetics. Corp., Sunnyvale, Calif. 
Sprague Elec. Co., No. Adams, Mass. 
Texas Instruments, Dallas, Tex. 
Thor Elctrns. Corp., Elizabeth, N.J. 

IC's, Amplifiers, Current 
RCA Solid State Dlv., Somerville, N. J. 

Vol4e436* 
RCA Solid State Dlv., MOS IC Mktg., 

Somerville, N. J ....................... Vol 4e436* 
RCA Solid Stat,e Dlv., Unear Integrated 

Circuits, Somerville, N. J ..... Vol 4e436* 
RCA Solid State Dlv., Packaged Circuit 

Functions, Somerville, N. J. Vol4e436* 
RCA Solid State Dlv., Thyristors & 

Rectifiers, Somerville, N. J. Vol4e436* 
RCA Solid State Dlv., TranSistors, 

Somerville, N. J ....................... Vol _36* 

IC's, Amplifiers, 
Instrumentation 

Burr-Brown Reach. Corp., Tucson, Ariz. 
Elctrn. Assocs., W. Long Branch, N.J. 
Fairchild Semiconductor Comps. Grp., 

Mountain View. Cal. 
Harris Semiconductor, Melbourne, Fla. 
Leeds & Northrup Corp., No. Wales, Pa. 
National Semiconductor, Santa Clara, Cal. 
Nippon ElectrlclNEC America, N.Y., 

N.Y. 
RCA Elctrns. Camps., Harrison, N.J. 
RCA Solid State Dlv., Somerville, N. J. 
Signetics. Corp., Sunnyvale, Calif. 
Silicon Gen'l. Inc., Westminster, Cal. 
Texas Instruments, Dallas, Tex. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Transitron Elctrn. Corp., Wakefield, Mass. 
TRW Semiconductors, Lawndale, Cal. 

IC's, Amplifiers, Logarithmic 
Plessey Semiconductors, Farmingdale, 

N.Y ............................................... Vol2e&OO 
Burr-Brown Re$ch. Corp., Tucson, Ariz. 
Fairchild Semiconductor Camps. Grp., 

Mountain View, Cal. 
Leeds & Northrup Corp., No. Wales, Pa. 
National Semiconductor, Santa Clara, Cal. 
Nippon Electric/NEC America, N.Y., 

N.Y. 
RHG Elctrns. Lab., Deer Park, N.Y. 
Signetics. Corp., Sunnyvale, Calif. 
Texas Instruments, Dallas, Tex. 
Thor Elctrns. Corp., Elizabeth, N.J. 

IC's, Amplifiers. Operational 
Hybrid Sys. Corp., Burlington, Mass. 

Vol1e:148 
Lansdale Transistor & Elctrns., Inc., 

Lansdale, Pa ............................. Vol z.907 
Precision Monollthlcs Inc., Santa Clara, 

Csi ............................................. VoI4e435* 
RCA Solid State Div., Somerville, N. J. 

VoI4e436* 
RCA Solid State Dlv., MOS IC Mktg., 

Somerville, N. J ....................... Vol 4e436* 
RCA Solid State Dlv., Linear Integrated 

Circuits, Somerville, N. J ..... Vol 4e436* 
RCA Solid State Dlv., Packaged Circuit 

Functions, Somerville, N. J. Vol4e436* 
RCA Solid State Dlv., thyristors & 

Rectifiers, Somerville, N. J. Vol4e436* 
RCA Solid State Dlv., TranSistors, 

Somerville, N. J ....................... Vol4e436* 
Burr-Brown Resch. Corp., Tucson, Ariz. 
Fairchild Semiconductor Camps. Grp., 

Mountain View, Cal. 
Harris Semiconductor, Melbourne, Fla 
ILC Data Device Corp., Hicksville, N.Y. 
Intronles, Inc., Newton,Mass. 
Leeds & Northrup Corp., No. Wales, Pa. 

Motorola Semiconductor Prods .. Phoenix, 
Ariz. 

National Semiconductor, Santa Clara, Cal. 
Nippon Electric/NEC America, N.Y., 

N.Y. 
Nucleonic Prods., Canoga Pk, Cal. 
Raytheon, Mt. View, Calif. 
RCA Elctrns. Comps., Harrison, N.J. 
Signetics. Corp., Sunnyvale, Calif. 
Silicon Gen'l. Inc., Westminster, Cal. 
Solltron Devices, Sen Diego, Cal. 
Sprague Elec. Co., No. Adams, Mass. 
Teledyne Philbrick, Dedham, Mass. 
Teledyne Semiconductor, Mountain View, 

Cal. 
Texas Instruments, Dallas, Tex. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Transitron Elctrn. Corp., Wakefield, Mass. 

IC's, Amplifiers, Operational, 
Mlcropower 

RCA Solid State Dlv., Somerville, N. J. 
Vol4e436* 

RCA Solid State Dlv., MOS IC Mktg., 
Somerville, N. J ....................... Vol 4e436* 

RCA Solid State Dlv., Unear Integrated 
Circuits, Somerville, N. J ..... Vol 4e436* 

RCA Solid State Dlv., Packaged Circuit 
Functions, Somerville, N. J. Vol4e436* 

RCA Solid State Dlv., Thyrlators & 
Rectifiers, Somerville, N. J. Vol 4e436* 

RCA Solid State Dlv., TranSistors, 
Somerville, N. J ....................... Vol 4e436* 

Beckman Instrs., Helipot Dlv., Fullerton, 
Cal. 

Fairchild Semiconductor Comps. Grp., 
Mountain View, Cal. 

Harris Semiconductor, Melbourne, Fla. 
Leeds & Nortihrup Corp., No. Wales, Pa. 
Lithic Systems, Inc., Cupertino, Cal. 
National Semiconductor, Santa Clara, Cal. 
Nippon Electrlc/NEC America, N.Y., 

N.Y. 
Raytheon, Mt. View, Calif. 
Signetics. Corp" Sunnyvale, Calif. 
Silicon Gen'i. Inc., Westminster, Cal. 
Siliconix, Inc., Santa Clara, Cal. 
Solltron Devices, San Diego, Cal. 
Sprague Elec. Co., No. Adams, Mass. 
Teledyne Philbrick, Dedham, Mass. 
Teledyne Semiconductor, Mountain View, 

Cal. 
Thor Elctrns. Corp., Elizabeth, N.J. 

IC's, Amplifiers, 
Radio-Frequency 

Plessey Semiconductors, Farmingdale, 
N.Y ............................................... Vol2e600 

Fairchild Semiconductor Camps. Grp., 
Mountain View, Cal. 

Lithic Systems, Inc., Cupertino, Cal. 
Micro Components Corp., Cranston, R.1. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
National Semiconductor, Santa Clara, Cal. 
Nucleonic Prods., Canoga Pk, Cal. 
RCA Solid State Dlv., Somerville, N. J. 
RCA Solid State Dlv., Linear Integrated 

Circuits, Somerville, N. J. 
RHG Elctrns. Lab., Deer Park, N.Y. 
Signetics. Corp., Sunnyvale, Calif. 
Teledyne Philbrick, Dedham, Mass. 
Texas Instruments, Dallas, Tex. 
Thor Elctrns. Corp., Elizabeth, N.J. 
TRW Semiconductors, Lawndale, Cal. 

IC's, Amplifiers, 
Sample-And-Hold-See IC's 
Sample-And-Hold Circuits 

IC's, Amplifiers, Sense-Also 
see IC's Comparators, 
Analog 

Fairchild Semiconductor Comps. Grp .• 
Mountain View, Cal. 

General Instr. Corp., Microelectronics Div., 
Hicksville, N.Y. 

Harris Semiconductor, Melbourne, Fla. 
ITT Semiconductors, W. Palm Beach, Fla. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
National Semiconductor, Santa Clara, Cal. 
NucleoniC Prods., Canoga Pk, Cal. 
Raytheon, Mt. View, Calif. 
RCA Elctrns. Camps., Harrison, N.J. 
RCA Solid State Dlv., Somerville, N. J. 

For addresses, phones and key personnel, see YELLOW Pages. 

IC's, Calculator Kits 
RCA Solid State Dlv., Unear Integrated 

Circuits, Somerville, N. J. 
Signetics. Corp., Sunnyvale, Calif. 
Silicon Gen'l. Inc., Westminster, Cal. 
Soillron Devices, San Diego, Cal. 
Sprague Elec. Co., No. Adams, Mass. 
Teledyne Semiconductor, Mountain View, 

Cal. 
Texas Instruments, Dallas, Tex. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Transitron Elctrn. Corp., Wakefield, Mass. 

IC's, And Gates-See IC's 
Logic Circuits 

IC's, And-Or-Invert Gates
See IC's Logic Circuits 

IC's, Arithmetic-Logic Units 
(ALU)-Also see IC's Adders 

RCA Solid State Dlv., Somerville, N. J. 
VoI4e436* 

RCA Solid State Dlv., MOS IC Mktg., 
Somerville, N. J ....................... VoI4e436* 

RCA Solid State Dlv., Linear Integrated 
Circuits, Somerville, N. J ..... VoI4e436* 

RCA Solid State Dlv., Packaged Circuit 
Functions, Somerville, N. J. YoI4e436* 

RCA Solid State Dlv., Thyristors & 
Rectifiers, Somerville, N. J .. YoI4e436* 

RCA Solid State Dlv., TranSistors, 
Somerville, N. J ....................... Vol 4eu&* 

Cal· T ex Semiconductor, Santa Clara, Cal. 
Fairchild Semiconductor Comps. Grp., 

Mountain View, Cal. 
General Instr. Corp., Microelectronics Div., 

Hicksville, N.Y. 
Hughes Aircraft Co., MOS Dept. (E3/4) 

Microelectronic Prods. Div., Newport 
Beach, Cal. 

ITT Semiconductors, W. Palm Beach, Fla. 
Leeds & Northrup Corp., No. Wales, Pa. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
National Semiconductor, Santa Clara, Cal. 
Raytheon, Mt. View, Calif. 
RCA Elctrns. Comps .. Harrison, N.J. 
Signetics. Corp., Sunnyvale, Calif. 
Solltron DeVices, San Diego, Cal. 
Sprague Elec. Co., No. Adams, Mass. 
Stewart·Warner Microcircuits, Div., 

Sunnyvale, Cal. 
Texas Instruments, Dallas, Tex. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Transitron Elctrn. Corp., Wakefield, Mass. 

IC's, Associative Memories-
See IC's Memories 

IC's, Asynchronous Counters 
-See IC's Couhters 

IC's, Bidirectional Counters
See IC's, Counters 

IC's, Binary Counters-See 
IC's Counters ' 

IC's, Bistable Multivlbrators
See IC's Multivibrators 

IC's, Breadboard Circuits 
Christiansen Radio Inc., Laguna Beach, 

Cal ............................................... Vol 2-:123 
Ellnstruments, Derby, Conn. 
Lithic Systems, Inc., Cu~rtino, Cal. 
Mostek Corp., Carrollton, Tex. 
National Semiconductor, Santa Clara, Cal. 
Proto Matic Co., CinCinnati .. Ohio 
RCA Solid State Dlv., Somerville, N. J. 
Signetics. Corp., Sunnyvale, Calif. 
Silicon Gen'l. Inc., Westminster, Cal.. 
Soillron Devices, San Diego, Cal. 
Thor Elctrns. Corp., Elizabeth, N.J. 

IC's, Buffers-See IC's Logic 
Circuits 

IC's, Bus Drivers-See IC's 
Data Bus Drivers 

IC's, Calculator Kits 
Antex Inds., Inc., Palo Alto, Cal. 
Cal-T ex Semiconductor, Santa Clara, Cal. 
Fairchild Semiconductor Comps. Grp., 

Mountain View, Cal. 
General Instr. Corp., Microelectronics Div., 

Hicksville, N.Y. 
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IC's, Calculator Kits (cont'd) 
Hughes Aircr;lfj Co .• MQS Dept. (a/4) 

MiCroel9ctronic Prods. Div., Newport 
Beach, Cal. 

Intel Corp .• Santa Qlara. Cal .. 
Mostek Corp .• Carrollton. Tex. 
National semiConductor. Santa Clara •. Cal. 
Nippon. EIectrIC/NEC America. N.Y. 

N.Y. 
RCA SolId State Dlv •• SomervIlle, N. J. 
SOIItron· DevICes, San DIego, caL 
Thor EIctrns. Corp .• ",lizabeth. N.J. 

IC's, Central Processing Units 
(CPU) 

Intel Corp .• Santa Clara. Cal. 
Mostek Corp .• CarroHton. Tex. 
National Semiconductor. Santa Clara, Cal. 
RCA SolId State Div., Somerville, N. J. 
Slgll$tics. Corp', Sumyvale, Caul. 
SoIItrOn Devices, San . DIego, caL 
Thor E1ctrns .. Corp., Elizabeth, N.J. 
Transitron Elctm. Corp .• Wakefield, Mass. 

IC's, Character Generators, 
Dot-Matrix 

FairChild -SemiConductor Camps. Grp .• 
Mountain View. Cal. 

Gen&nil Instr. Corp., Microelectronics DIv., 
Hicksville. N.Y. 

HarriS Semiconductor, Melbourne. Fla. 
Intel Corp., Santa Clara, Cal. 
Mostek Corp., Carrollton. Tex. 
MOtorola Semiconductor Prods., Phoenix, 

Ariz. , 
National Semiconductor, Santa Clara. Cal. 
Precision Dynamics Corp .• Burbank, Cal. 
Signetics. Corp;, Sumyvale. Calif. 
Solltron Devices, San DIego, Cal 
Texas Instruments, Dallas, Tex. 
Thor Elctms. Corp., Elizabeth. N.J. 
Tran.sitron Elctrn. Corp., Wakefield, Mass. 

IC's, Chroma Amplifiers 
Demodulators,· Signal 
Processors 

FairChild Semiconductor Camps. Grp., 
Mountain View, Cal. 

GTE Sylvania Inc .• E1c1rn. Sys. Gp" 
Waltham. Mass. 

Hughes Aircraft Co .. MOS Dept. (E3/4) 
Microelectronic Prods. Div., Newport 
Beach, Cal. 

Lithic Systems, Inc., Cupertino, Cal. 
MOtorola Semiconductor Prods., Phoenix, 

Ariz. 
National Semiconductor. Santa Clara, Cal. 
Nippon Electrlc/NEC America, N.Y. 

N.Y, 
Nucleonic Prods .• Canoga Pk, Cal. 
Plessey Semlconducto .... Farmingdale, 

N.Y. 
RCA Elctrns. Camps., Harrison. N.J. 
RCA Solid State Div., Somerville, N.J. 
Signetics. Corp .• Sunnyvale. Calif. 
Sprague Elec. Co., No. Adams. Mass. 
Texas Instruments, Dallas. Tex. 
Thor Elctrns. Corp., EUzabeth. N.J. 

IC's, Clock Drivers 
Electronic Laboratory Supply, 

Phlladelphhl, Pa. • __ .~ ... ~ .. " ... Vol2e586 
Mo!litOr Pto!Ia.. s. Pasadena, caL 

VoIN30,431 
Spectrum Technology, Goleta, CaL 

Vol :N,46,447 
Amperex Elctrn., Slatersville, R.1. 
Beckman In.tra., Hellpot Dlv., Fullerton, 

Cal 
Carmetek. Inc .• Mountain View. Cal. 
Fairchild Semiconductor Camps. Grp., 

Mountain View, Cal. 
Generallnstr. Corp., Microelectronics Div .• 

HIcksville, N.Y. 
Hughes Aircraft Co., MOS Dept. (E3/4) 

MiCroelectronic Prods. Div .• Newport 
Beach, Cal. 

Integrated Microsystems Inc., Mt. View, 
Cal. 

Intel Corp., Santa Clara •. Cal. 
Motorola Sarniconductor Prods .. Phoenix, 

Ariz. 
National Semiconductor. Santa Clara, Cal. 
RCA SolId State Dlv .. Somerville, N. J. 
Signetics. Corp., Sunnyvale. Calif. 
Sillconix. inc .• Santa Clara, Cal. 
SoIItrOn . Devices, San DIego, caL 
Sprague Elec. Co.. No. Adams, Mass. 

Texas Instruments. Dallas, Till(. 
Thor Elctrns. Corp .• Elizabeth. N,J. 
Transilron EIctrn. Corp., Wakefield, Mass. 

IC's, Code Converters-See . 
IC's Encoders and Decoders 

IC's, Communications Circuits 
....... y Semlconductors, Farmingdale, 

N.Y. '"_. ____ ... _ .. Vol Z06OO,601 

FairChild Semiconductor Camps. Grp., 
Mountain View, Cal. 

GTE Sylvania Inc., Elctrn. Sys. Gp., 
Waltham, Mass. 

Integrated Microsystems Inc ..• Mt View, 
Cal. 

Uthic Systarns. Inc .• Cupertino. Cal. 
Micro Components Corp., Cranston, R.I. 
Motorola Semiconductor Prods •• Phoenix, 

Ariz. 
National Semiconductor. Santa Clara, Cal. 
Raytheon. Mt. View. Calif. 
RCA SolId Stale Dlv .. Somerville, N. J. 
Signetics. Corp., Sunnyvale. Calif. 
Sprague EIec. Co .• No. Adams, Mass, 
ThorElclrns. Corp., elizabeth, N.J. 
Transltron. Elctm. Corp .• Wakefield, Mass. 
TRW Semfconducto .... · Lawndale, Cal. 

IC's, Comparators, 
Analog-Also see IC's 
Amplifiers Sense 

LanscIaIe Tr8/\8lator Ie EJclrna., Inc., 
Lanadale, Pa ........... __ ............... Vol ze907 

Praclalon MonoHthlcs Inc., Sanla Clara, 
caL ........ _~ ...... _ .................... Vol <Je435' 

Burr-Brown Resch. Corp., Tucaon, ArIz. 
FairChild Semiconductor Camps. Grp., 

Mountain View, Cal. 
Harris Semiconductor, Melbourne, Fla. 
Motorola Semiconductor Prods., Phoenix. 

Ariz. 
National Semiconductor. Santa Clara. Cal. 
Nippon EJectric/NEC AmerICa, N.Y., 

N.Y. 
Nucieonic Prods., Canoga Pk. Cal. 
Raytheon, Mt. View, Calif. 
RCA SoUd State Dlv., SomervUle, N. J. 
RCA SolId State Div., Unear Integrated 

Circuit$, Somerville, N. J. 
Signetics. Corp .• Sunnyvale. Calif. 
Silicon Gen'l. Inc .• Westminster, Cal. 
SUiconix. Inc., Santa Clara. Cal. 
Sprague Elec. Co .• No. Adams. Mass. 
Teledyne Semiconductor. Mountain View, 

Cal. 
Texas Instruments. Dallas. Tex. 
Thor Elctrns. Corp., Elizabeth. N.J. 
Transitron Elctrn. Corp., Wakefield, Mass. 

IC's, Comparators, Digital 
FairChild Semiconduclor Comps. Grp .• 

Mountain View, Cal. 
I ITT Semiconductors. W. Palm Beach, Fla. 
Motorola Semiconductor Prods., Phoenix. 

ArIz. . 
National Semiconductor. Santa Clara. Cal. 
Raytheon. Mt. View, Cauf. 
RCA SolId State Dlv .. SomervUIe, N. J. 
Signetics. Corp .• Sunnyvale. Calif. 
Sprague Elec. Co.,I\Io. Adams, Mass. 
Stewart-Warner Microcircuits. Div .• 

Sunnyvale, Cal. 
Teledyne Semiconductor, Mountain View, 

Cal. 
Texas Instruments. Dallas. Tex. 
Thor E1ctrns. Corp .• Elizabeth, N .. J. 
Transitron Elctrn. Corp., Wakefield. Mass. 

IC'.s, Content-Addressable 
Memories-See IC's 
Memories 

IC's, Converters, 
Analog-To-Digital 

Hybrid Sya. Corp., Burlington, U .... 
Vol 1034&-348 

Precl8lcm UonoHthlcs Inc. Santa. Clara, 
caL ._ ...... ~ ... ~ ............. ___ Vol <Je435* 

Beckman lnatra., HeUpot Dlv .. Fullerton, 
CaL 

Burr..lJrown Re8CII. Corp" Tucson,. ArIz. 
Genarallnstr. Corp .• Microelectronics Div .• 

Hicksville. N.Y. 
HarrIs Semiconductor. Melbourne. FIa. 

PRODUCT INDEX & DIRECTORY 
Hughes Aircraft Co .• MOS Dept (1;3/4) 

Microelectronic Prods: Div., Newport 
aeach. Cal. 

National Semiconductor. Santa Clara, Cal. 
Ragen Precision Inds., inc .. N. Arlington, 

N.J. 
RCA SolId State Dlv., Somerville, N •. J. 
Sprague Elec .. Co ..• NO. Adams, Mass. 
Texas Instruments, Dallas. Tex. 
ThOr Elctrns. Corp .• Elizabeth. N.J. . 
Transitron Elctm. Corp., Wakefield, Mass. 

lC's, Converters, 
-see IC's Encoders and 
Decoders 

IC's, Converters, 
Dlgital-To-Analog 

Burr-Brown Resch. Corp., Tucson, ArIz. 
Vol 10328 

Hybrid Sys. Corpq Burlington, Mass. 
Vol 10348448 

Prec:lslon MonoIIthIcIi Inc. santa Clara. 
CaL .. ____ ._~._ .. M.~.M._ .. Vol <Je435* 

Solid State Ek:IrnS.Corp .. SePUlveda, 
CaL "'D~"_" ___ "'"_'_''''' Vol 10937 

Beckman lnatrs., HeIIpot Dlv., Fullerton, 
Cal. 

Elctrn. Assocs., W. Long Sranch, N.J. 
Harris Semiconductor. Melbourne, Fla. 
Hughes Aircraft Co .• MOS Dept. (E3/4) 

Microelectronic Prods; Div., Newport 
Beach, Cal. 

ILC Data Device Corp., HIck.vUJe;N.Y. 
MiCro Networks. Worcester, Mass. 
Motorola Semiconductor Prods., Phoenix. 

Ariz. 
National Sarniconductor, Santa Clara. Cal. 
RCA Solid Stata Dlv., Somerville, N, J. 
Signetics. Corp .. Sunnyvale. Calif. 
Siliconix, Inc .• Santa Clara, Cal. 
SoIItron Devices, Sen Diego, caL 
Sprague E1ee. Co .• No. Adams. Mass. 
ThorElctrns. Corp., Elizabeth, N.J. 
Transitron Elctrn. Corp., Wakefield. Mass. 

IC's, Converters, . 
Voltage-To-Frequency 

Burr-Brown Resch. Corp., Tucson. ArIz. 
FairChild Semiconductor Comps. Grp., 

Mountain View, Cal. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
National Semiconductor. Santa Clara. Cal. 
PI_y Semiconductors, Farmingdale, 

N.Y. 
RCA. SolId Stale Divq SomervIHe, N. J. 
Signetics. Corp., Sunnyvale, Calif. 
SoHtron Devices, Sen DIego. CaL 
Thor Elctrns. CorP .. Elizabeth. N.J. 

IC's, Counters 
RCA SolId State Div., SomervUIe, N. J. 

Vol.....,.· 
RCA SolId State Div., MOS IC Uktg., 

SomervUle, N, J"'_'~~''''~''''''M Vol .....,.. 
RCA SolId Stats Div., Unear Integrated 

CIrcuit&, Somerville, N. J ..... Vol.....,.· 
RCA Solid State Dlv., Packaged CIrcuit 

FIIJICtlona,Somerville, N. J. Vol.....,.· 
RCA SolId State Div., Thyriatora Ie 

Rectifiers, Somerville, N. J. Vol.....,.· 
RCA Solid State Div., TranaI8tors, 
Somerville, N. J. ... ~_ ........ _ ... Vol oP436* 

EJ Inatruments, Derby, Conn. 
Fairchild Semiconductor Cornps. Grp .• 

Mountain View. Cal. 
Gen&rallnstr. Corp .• Microelectronics Div., 

Hicksville, N.Y. 
HarriS Semiconductor. Melbourne, Fla. 
Motorola Semiconductor Prods .. Phoenix. 

ArIz. 
National Semiconductor. Santa Clara, Cal. 
Ples8ey Semlconductors, Farmingdale, 

N.Y. 
Signetics. Corp .• Sunnyvale. Calif. 
SolId State SclenUfic,. Montgomeryville, 

Pa. 
SoIItron Devices, San DIego, CaL 
Sprague Elec. Co .• No. Adarns, Mass. 
Stewart·Warner MiCrocircuits, Div., 

Sunnyvale. Cal. 
Texas Instruments, Dallas. Tex. 
Thor Elctrns. Corp., Elizabeth. N.J •. 
Transitron Elctrn. CorP .. Wakefield, Mass. 

IC's, Counter.·Adapt,rs:-see. 
IC'S Counters . 

IC'a. Current Regulators 
Beckman lnalra., Helipot Dlv .. FlllIert!HI. 

Cal. . .. 
.8urr8rown Resch. Corp.. Tucson, ArIz. 
Fairchild Semiconductor Camps. GrP .• 

Mountain View. Cal. 
Integrated Microsystems Inc .. Ml View, 

Cal. 
Motorola Semiconductor Prods., Phoenix • 

ArIz. 
National Semiconductor. Santa Clara. Cal, 
Raytheon. Mt. View. CalH. 
RCA SolId State Dlv .. SomervIlle, N. J. 
Thor EiCtrns. C~., Elizabeth. N.J .. 

IC's, Data Bus Drivers 
FairChild Semiconductor Camps. Grp., 

MOuntain VieW, Cal. 
Harris Semicqnductor • .Mell!Ourne. FIa 
Motorola Semiconductor Prods., Phoenix. 

Ariz. 
National.SemiConductor, Santa Clara, Cal. 
RCA Solid StateDiv., Somerville. N. J, 
Signetics. Corp .• Sunnyvale. Calif. 
Silicon Gen'!. Inc .• Westminster. Cal. 
Sprague Elec. Co., No. Adams, Mass. 
Texas Instruments, Dallas, Tex. 
'Thor Elctrns. Corp .• Elizabeth. N.J. 
Transilron Elctrn. Corp., Wakefield, Mass. 

,IC's, doc Amplifiers 
Beckm8n.lnatra., HeUpot Dlv., Fullerton, 

Cal. 
Burr-Brown Resch. Corp., Tuc:aon, Ariz. 
Control Technology Co •• L.I.C., N.Y. 
Fairchild Semiconductor Comps. Grp., 

Mountain View; Cal. 
lithic Systarns, Inc.; Cupertino. Cal. 
Mostek Corp., Carrollton, Tex; 
Molorola Semiconductor Prods., Phoenix, 

Ariz. 
National Semiconductor, Santa Clara, Cal. 
RCA SaUd State Div., Somerville, N. J. 
Signetics. Corp •• Sunnyvale, Calif. 
Sprague Elec. Co., No. Adems, Mass. 
Texas Instruments, Dallas. Tex. 
Thor Elctrns. Corp .. Elizabeth. N.J. 
Transltron E1ctrn. Corp., Wakefield, Mass. 

IC's, Decade Counters-See . 
IC's Counters 

IC's, Decoders, 
Blnary·To-Octal--See IC's 
Encoders and Decoders 

IC's, Decoder/Drivers, 
Blnary-Code·Declmal (BCD) 
to Declmal-SeelC's 
Encoder and Decoders 

IC's, Decoders, One-of-16-
See IC's Encoders and 
Decoders 

IC's, Decoders, 
Seven-Segment Display&
See IC's Encoders and . 
Decoders 

IC's, Demultlplexers-See IC's 
Multiplexers 

IC's, Differential Amplifiers
See IC's Amplifiers, 
Operational 

IC's, digital multlplexers-See 
IC's Multiplexers, Digital 

IC's, Digital-To-Analog 
Converters.-See .IC's 
Converters, Digital-To-Analog 

IC's, Diode Matrices 
Beckman lnatra., Hellpol Div., Fullerton, 

Cal. 
HarriS Semiconductor, Melbourne. Fla. 
RCA SolId State Dlv., SomerviUe, N. J. 
RCA SolId State Dlv. Unear Integrated 

CircuIt&, Somerville, N. J. 
SoIItrorI Devices,· san DIego, caL 
Texas Instruments, Dallas, Tex. 
Thor Elctrns. Corp;. EJizabeth,N.J; 
Transitron E1ctrn. Corp., Wakefield, Mess. 

92 Mfrs. In ,old .facewithpage numbers describe.thisproduct Inc the White pages. 



PRODUCT INDEX & DIRECTORY 

IC's, Discriminators, FM-See 
IC's Television, AM/FM 
Sound Circuits 

IC's, Display Drivers, 
Seven-Segment, 
Nine-Segment Nixie, Etc. 

Alco Elctm. Prods., North Andover, 
Maas. 

Antex Inds .. Inc .• Palo Alto. Cal. 
Beckman Instrs., Hellpot Dlv., Fullerton, 

Cal. 
Burr-Brown Resch. Corp., Tucson, Ariz. 
Fairchild Semiconductor Comps. Grp .. 

Mountain View. Cal. 
General Instr. Corp .. Microelectronics Div .. 

Hicksville. N.Y. 
Harris Semiconductor. Melbourne. Fla. 
Hybrid Technology Corp., Arlington, 

Tex. 
ILC Data Device Corp., Hicksville, N.Y. 
Ind'i Elctrn. Engrs., Van Nuys, Cal. 
ITT Semiconductors. W. Palm Beach, Fla. 
Mostek Corp., Carrollton, Tex. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
National Semiconductor. Santa Clara, Cal. 
Nippon ElectriclNEC America, N.Y., 

N.Y. 
Plessey Semiconductors, Farmingdale, 

N.Y. 
RCA Elctrns. Comps., Harrison, N.J. 
RCA Solid State Dlv., Somerville, N. J. 
SCS Corporatlon-Mlcrosystems, Ft. 

Lauderdale, Fla. 
SigneUcs. Corp., Sunnyvale, Calif. 
Solid State Scientific, MontgomerYVille, 

Pa. 
Solltron Devices, San Diego, Cal. 
Sprague Elec. Co., No. Adams, Mass. 
Stewart·Warner Microcircuits, Div., 

Sunnyvale, Cal. 
Texas Instruments, Dallas, Tex. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Transitron Elctrn. Corp., Wakefield, Mass. 

IC's Down Counters-See IC's 
Counters 

IC's Encoders and Decoders 
RCA Solid State Div., Somerville, N. J. 

Vol 4-436' 
RCA Solid State Div., MOS IC Mktg., 

Somerville, N. J ....................... VoI4~6' 
RCA SOlid State Div., Linear Integrated 

Circuits, Somerville, N. J ..... Vol 4-436' 
RCA Solid State Dlv., Packaged Circuit 

Functions, Somerville, N. J. VoI4-436' 
RCA Solid State Dlv., Thyristors & 

Rectifiers, Somerville, N. J. Vol 4-436' 
RCA Solid State Div., Transislors, 

Somerville, N. J ....................... Vol 4-436' 
Solid State Scientific, MontgomerYVille, 

Pa ................................................. Vol :ze606 
Fairchild Semiconductor Comps. Grp., 

Mountain View, Cal. 
General Instr. Corp., Microelectronics Dlv., 

Hicksville, N.Y. 
Harris Semiconductor, Melbourne, Fla. 
Hughes Aircraft Co., MOS Dept. (E3/4) 

Microelectronic Prods. Div., Newport 
Beach, Cal. 

Intel Corp., Santa Clara, Cal. 
Lithic Systems, Inc., Cupertino, Cal. 
Mostek Corp., Carrollton, Tex. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
National Semiconductor, Santa Clara, Cal. 
Plessey Semiconductors, Farmingdale, 

N.Y •. 
ses Corporatlon-Microsystems, Ft. 

Lauderdale, Fla. 
Signetics. Corp., Sunnyvale, Calif. 
Solltron Devices, San Diego, Cal. 
Sprague Elec. Co .. No. Adams, Mass. 
Stewart·Warner MicrOCircuits, Div., 

Sunnyvale, Cal. 
Texas Instruments, Dallas, Tex. 
Transitron Elctrn. Corp., Wakefield, Mass. 

IC's Exclusive Or Gates-See 
IC's Logic Circuits 

IC's Expanders-See IC's 
Logic Circuits 

IC's Flip-Flops J-K, R-S, 
R-S-T, Type 0, Pulse 
Triggered Etc.-See IC's 
Logic Circuit 

IC's Four-Quadrant Multipliers 
-See IC's Multipliers Analog 

IC's Frequency Dividers-See 
IC's Counters 

IC's Frequency-Shift Keyers 
Fairchild Semiconductor Comps. Grp., 

Mountain View, Cal. 
Integrated Microsystems Inc., Mt. View, 

Cal. 
Lithic Systems, Inc., Cupertino, Cal. 
Plessey Semiconductors, Farmingdale, 

N.Y. 
RCA Solid State Dlv., Somerville, N. J. 
Signetics. Corp., Sunnyvale, Calif. 

IC's, Frequency Synthesizers 
Fairchild Semiconductor Comps. Grp., 

Mountain View, Cal. 
Generallnstr. Corp., Microelectronics Div., 

Hicksville, N.Y. 
HarriS Semiconductor, Melbourne, Fla. 
ITT Semiconductors, W. Palm Beach, Fla. 
Lithic Systems, Inc .. Cupertino, Cal. 
National Semiconductor, Santa Clara, Cal. 
Plessey Semiconductors, Farmingdale, 

N.Y. 
RCA Solid State Dlv., Somerville, N. J. 
Signetics. Corp., Sunnyvale, Calif. 
Solltron Devices, San Diego, Cal. 
Transitron Elctrn. Corp., Wakefield, Mass. 

IC's, Function Generators 
Burr-Brown Resch. Corp., Tucson, Ariz. 
Fairchild Semiconductor Comps. Grp., 

Mountain View, Cal. 
General Instr. Corp., Microelectronics Div., 

Hicksville, N.Y. 
ILC Data Device Corp., Hicksville, N.Y. 
Lithic Systems, Inc., Cupertino, Cal. 
Mostek Corp., Carrollton, Tex. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
National Semiconductor, Santa Clara, Cal. 
Raytheon, Mt. View, Calif. 
RCA Solid State Dlv., Somerville, N. J. 
Signetics. Corp., Sunnyvale, Calif. 
Stewart·Warner MicrOCircuits, Div., 

Sunnyvale, Cal. 
Texas Instruments, Dallas, Tex. 
Transitron Elctrn. Corp., Wakefield, Mass. 

IC's, Gates-See IC's Logic 
Circuits 

IC's, Hexadecimal Counters
See IC's Counters 

IC's, Intermediate-Frequency 
Amplifiers-See IC's 
Amplifiers, Radio Frequency 

IC's, Inverters-See IC's Logic 
Circuits 

IC's, Keyboard Encoders
See Encoders and Decoders 

IC's Lamp Drivers-See IC's 
Logic Circuits 

IC's Latch-See IC's Logic 
Circuits 

IC's, Level Shifters, 
Translators-See IC's Logic 
Circuits 

IC's Line Driver/Receivers 
Cermetek, Inc., Mountain View, Cal. 
Fairchild Semiconductor Comps. Grp., 

Mountain View, Cal. 
General Instr. Corp., Microelectronics Div., 

Hicksville, N.Y. 
Harris Semiconductor, Melbourne, Fla. 
ILC.Data Device Corp., Hicksville, N.Y. 
Integrated Microsystems Inc., Mt. View, 

Cal. 
Intel Corp., Santa Clara, Cal. 
ITT Semiconductors, W. Palm Beach, Fla. 
Mostek Corp., Carrollton, Tex. 

Motorola Semiconductor Prods., Phoenix, 
Ariz. 

National Semiconductor, Santa Clara, Cal. 
Raytheon, Mt. View, Calif. 
RCA Solid State Dlv., Somerville, N. J. 
Signetics. Corp., Sunnyvale, Calif. 
Silicon Gen'!. Inc., Westminster, Cal. 
Siliconix, Inc., Santa Clara, Cal. 
Sprague Elec. Co., No. Adams, Mass. 
Texas Instruments, Dallas, Tex. 
Transitron Elctrn. Corp .. Wakefield, Mass. 

IC's, Line Driver/Transmitters 
-See IC's Line 
Driver/Receivers 

IC's Linear Multlpliers-See 
IC's Multipliers Analog 

IC's Logic Circuits 
Electronic Laboratory Supply, 

Philadelphia, Pa ....................... Vol ~596 
Plessey Semiconductors, Farmingdale, 

N.Y ....................................... Vol :ze601-603 
Solid State Scientific, MontgomerYVille, 

Pa ................................................. Vol :ze606 
EI Instruments, Derby, Conn. 
ILC Data Device Corp., Hicksville, N.Y. 
MotQrola Semiconductor Prods., Phoenix, 

Ariz. 
Ragen Precision Inds., inc., N. Arlington, 

N.J. 
Sprague Elec. Co .. No. Adams, Mass. 
Stewart·Warner Microcircuits, Div., 

Sunnyvale, Cal. 
Transitron Elctrn. Corp., Wakefield, Mass. 

IC's, Look-Up Sine, Cosine 
Table Memories-See IC's 
Memories 

IC's, MOS Clock Drivers-See 
IC's Clock Drivers 

IC's Memories 
Electronic Laboratory Supply, 

Philadelphia, Pa ....................... Vol ~596 
Plessey Semiconductors, Farmingdale, 

N.Y .............................................. Vol :ze604 
RCA Solid State Dlv., Somerville, N. J. 

Vol 4-436' 
RCA Solid State Div., MOS IC Mktg., 

Somerville, N. J ....................... VoI4e436' 
RCA Solid State Dlv., Linear Integrated 

Circuits, Somerville, N. J ..... Vol 4~6' 
RCA Solid State Dlv., Packaged Circuit 

Functions, Somerville, N. J. VoI4~6· 
RCA Solid State Dlv., Thyristors & 

Rectifiers, Somerville, N. J. Vol 4e436· 
RCA Solid State Div., TranSistors, 

Somerville, N. J ....................... Vol 4-436· 
Solid State Scientific, Montgomeryville, 

Pa. ................................................ Vol :ze&06 
Advanced Memory Systems, Inc., 

Sunnyvale, Cal 
Fairchild Semiconductor Comps. Grp., 

Mountain View, Cal. 
General Instr. Corp., Microelectronics Div .. 

Hicksville, N.Y. 
Harris Semiconductor, Melbourne, Fla. 
Intel Corp., Santa Clara, Cal. 
ITT Semiconductors, W. Paim Beach, Fla. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
National Semiconductor, Santa Clara, Cal. 
Ragen Precision Inds., Inc., N. Arlington, 

N.J. 
Texas Instruments, Dallas, Tex. 
Transitron Elctrn. Corp., Wakefield, Mass. 

IC's, Micropower Operational 
Amplifiers-See IC's 
Amplifiers Operational, 
Micropower 

IC's, Mixers-See IC's 
Communications Circuits 

IC's, 
Modulator IDemodulators, 
Balanced 

Fairchild Semiconductor Comps. Grp., 
Mountain View, Cal. 

Integrated Microsystems Inc., Mt. View, 
Cal. 

Lithic Systems, Inc., Cupertino, Cal. 
Mostek Corp., Carrollton, Tex. 

*Vol. 4-1973 For addresses, phones and key personnel, see YELLOW Pages. 

IC's, Multivibrators 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
Plessey Semiconductors, Farmingdale, 

N.Y. 
RCA Solid State Dlv., Somerville, N. J. 
Signetics. Corp., Sunnyvale, Calif. 
Silicon Gen'!. Inc., Westminster, Cal. 
Texas Instruments, Dallas, Tex. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Transitron Elctrn. Corp., Wakefield, Mass. 

IC's, Multiplexers, Analog 
Burr-Brown Resch. Corp., Tucson, Ariz. 
Fairchild Semiconductor Comps. Grp., 

Mountain View, Cal. 
Harris Semiconductor, Melbourne, Fla. 
ITT Semiconductors, W. Palm Beach, Fla. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
NaUonal Semiconductor, Santa Ciara, Cal. 
Plessey Semiconductors, Farmingdale, 

N.Y. 
Ragen Precision Inds., Inc., N. Arlington, 

N.J. 
RCA Solid State Dlv., MOS IC Mktg" 

Somerville, N. J. 
Signetics. Corp., Sunnyvale, Calif. 
Siliconix, Inc., Santa Clara, Cal. 
Solid Slate Scientific, Montgomeryville, 

Pa. 
Solltron Devices, San Diego, Cal. 
Texas Instruments, Dallas, Tex. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Transitron Elctrn. Corp., Wakefield, Mass. 

IC's, Multiplexers, Digital 
RCA Solid State Dlv., Somerville, N. J. 

Vol 4-436' 
RCA Solid State Dlv., MOS IC Mklg., 

Somerville, N. J ....................... VoI4~6· 
RCA Solid State Dlv., Unear Integrated 

Circuits, Somerville, N. J. .. .. Vol 4-436' 
RCA Solid State Dlv., Packaged Circuit 

Functions, Somerville, N. J. Vol 4-436' 
RCA Solid State Dlv., Thyristors & 

Rectifiers, Somerville, N. J. Vol ~6' 
RCA Solid State Dlv., Translators, 

Somerville, N. J ....................... Vol 4e436' 
General Instr. Corp., Microelectronics Div., 

Hicksville, N.Y. 
Motorola Semiconductor< Prods., Ph()enix, 

Ariz. 
Ragen Precision Inds., Inc., N. Arlington, 

N.J. 
Stewart·Warner MicrocirCUits, Div., 

Sunnyvale, Cal. 
Transitron Elctrn. Corp., Wakefield, Mass. 

IC's, Multipliers, Analog 
Hybrid Sys. Corp., Burlington, Masa. 

Volle348 
Burr'Brown Resch. Corp., Tucson, Ariz. 
Fairchild Semiconductor Comps. Grp., 

Mountain View, Cal. 
Intronlcs, Inc., Newton, Mass. 
Leeds & Northrup Corp., No. Wales, Pa. 
Lithic Syoltems, Inc.,Cuperono, Cal. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
Plessey Semiconductors, Farmingdale, 

N.Y. 
RCA Solid State Dlv., Somerville, N. J. 
RCA Solid Slate Dlv., Unear Integrated 

Circuits, Somerville, N. J. 
Signetics. Corp., Sunnyvale, Calif. 
Silicon Gen'!. Inc., Westminster, Cal. 
Texas Instruments, Dallas, Tex. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Transitron Elctrn. Corp., Wakefield, Mass. 

IC's, Multivlbrators 
Fairchild Semiconductor Comps. Grp., 

Mountain View, Cal. 
ITT Semiconductors, W. Palm Beach, Fla. 
Lithic Systems, Inc., Cupertino, Cal. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
National Semiconductor, Santa Clara, Cal. 
Raytheon, Mt. View, Calif. 
RCA Solid State Dlv., Somerville, N. J. 
Signetics. Corp., Sunnyvale, Cam. 
Stewart-Warner MicrOCirCUits, Div., 

Sunnyvale, Cal. 
Texas Instruments, Dallas, Tex. 
Thor Elctrns. Corp .. Elizabeth, N.J. 
Transitron Elctrn. Corp., Wakefield, Mass. 
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Ie's, Opt~Electronic Amplifiers 
IC's, NAND Gates---See IC's 

Logic Circuits 

IC' .. NOR Gates---See IC's . 
Logic Circuits 

/C's, OIle"ShC)t Multlvlbrators 
-See IC's Multivibrators 

lC's,Opto-Electronlc 
Amplifiers 

Fairchild Seniiconductor Comps. Grp., 
Mountain View, Cel. 

RCA SolId State DIY .. Somerville, N. J. 
. Texes Instruments, Delles, Tex. 

Thor Elctms. Corp., Elizabeth; N.J. 
Trailsltron<Elctrn. Corp., Wakefield, Mess. 

IC's, OR/NOR Gates---See 
IC'~ Logic Circuits 

IC's, Oscillators 
Monitor Prods.,s. PaSlklena. Cal. 

Vol ~430,431 
Spectrum TecbnolQgy, GOleta, Cal. 

Vol 2'446,447 
Vectron Labs., Inc., Norwalk, Conn. 

Vol~455 
Burr-&rown Resch. Corp., Tucson, Ariz. 
Connor-Winfleld Corp., West Chicago, 

UL 
Fairchild Semiconductor Comps. Grp., 

MQUnijUn View, .Cal. 
Harris Semiconductor, Melbourne, Fla. 
Lithic Systems, Inc., Cupertino, Cal. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
National Semiconductor, Santa Clara, Cal. 
RCA SolId State Dlv., SomervRle, N. J. 
Signetlcs. Corp., Sunnyvale, Calif. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Transitron Elctrn. Corp., Wakefield, Mass. 

IC' .. Parity 
Generator/Checkers 

Fairchild Semiconductor Comps. Grp., 
Mountain View, Cal. 

Motorola Semiconductor Prods .. Phoenix, 
Ariz. 

Nationai Semiconductor, Santa Clara, Cal. 
RCA SolId State Div., Somerville, N. J. 
Signetics. Corp., Sunnyvale, Calif. 
SoIltrOn Devices, San Diego, Cal. 
Stewart-Warner Microcircuits, Div .• 

Sunnyvale, Cal. 
Texas InstrumeniS, Dallas, Tex. 
Thor. Elctrns. Corp., Elizabeth, N.J. 
Transitron Elctrn. Corp., Wakefield, Mass. 

IC' .. Phase Lock Loop 
Circuits 

PIa8ey SemIConductors, Farmingdale, 
N.Y ............................................... Vol 2<'601 

Control Technology Co .. LI.C., N.Y. 
Fairchild SemiconduCtor Comps. Grp., 

Mountain View, Cal. 
Harris Semiconductor, Melbourne, Fla. 
UIhIc Systems, Inc., Cupertino, Cal. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
NatiOnal Semiconductor, Santa Clara, Cal. 
Raytheon, Mt. View. Calif. 
RCA SolId State Dlv., Somervnle, N.J. 
Signetics. Corp., Sunnyvale, Calif. . 
Sprague Elee. Co., No. Adams, Mass. 
Thor Elctrns. Corp., Elizabeth, N.J. 

IC's, Power Amplifiers. (1 W 
Minimum) 

Beckman lnatrs., HeUpot Div., Fullerton, 
CaL 

Burr-Brown Reach. Corp., Tucson, Ariz. 
Control Technology Co., LI.C., N.Y. 
Fairchild Semiconductor Comps.Grp., 

Mountain View, Cal. 
Geoorallnstr. Corp., Microelectronics Div., 

HicksvUJe. N.Y. 
UIhic Systems, Inc., Cupertino, Cal. 
Micro Components Corp., Cranston, R.I. 
Mostek Corp., Carrollton. Tex. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
National Semiconductor, Santa Clara, Cal. 
NIppOn EIectrIc/NEC America, N, Y .. 

N.Y. 
NucJeonic: Prods .• Canoga Pk, Cal. 

Ple!lsey Semiconductors, Farmingdale. 
N.Y. 

RCA Elctrns. Camps., Harrison, N.J. 
RCA Solid StateDlY., Somerville, N. J. 
RCA Solid state Div., Linear Integrated 

Circuits, SomerVille, N. J. 
Sprague Elec. Co .• No .. Adams, Mess. 
Texas InslrumeniS. Dallas, Tex. 
Thor Elctrns. Corp .• Elizabeth, N.J. 

IC's, Pow.er Gates-See IC's 
LogiC Circuits 

IC's, Programmabl~ 
Operational'Amplifiers-See 
IC's, Amplifiers, Operational 

IC's, Programmable 
Read-Only Memories-See 
IC's Memories 

IC's Programmable 
Read-Write Memories---See 
IC's Memories 

IC's, Pulse Shapers---See IC's 
Multivibrators 

IC's, Random-Access 
Memories-IC's Memories 

IC's, Read-Mostly Memories
See IC's Memories 

IC's, Read-Only Memories
See IC's Memories 

IC's, Read-Write Memories
See IC's Memories 

IC's Receiver/Transmitter, 
Asynchronous 

General Instr. Corp., Microelectronics Div., 
Hicksville, N.Y. 

Motorola Semiconductor Prods.,'Phoenix, 
Ariz. 

RHG Elctrns. Lab., Deer Park, N.Y. 
Sperry Elctrn. Tube, Gainesville, Fla. 

IC's, Recievers, AM, FM 
HRB-Singer, Inc., State College, Pa. 
Lithic Systems, Inc., Cupertino, Cal. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
National Semiconductor, Santa Clara, Cal. 
Nippon ElectrlclNEC America, N.Y., 

N.Y. 
RCA Solid State Div., SOlllervllle, N. J. 
RHO Elctms. Lab., Deer Park, N.Y. 
Thor Elctrns. Corp .• Elizabeth, N.J. 

IC's Receivers, Teletype 
Cetrnetek, Inc., Mountain view. Cal. 
General Instr. Corp., MicroelectronicsDiv., 

Hicksville, N.Y. 

IC's, Relay Drivers---See IC's 
Logic Circuits 

/C's, Sample-And-Hold 
Circuits 

Hybrid Sye. Corp., Burlington, Mass. 
Vol 1"348 

Burr-Brown Resch. Corp., Tucson, Ariz. 
Fairchild SemicOnductor Comps. Grp., 

Mountain View, Cal. 
Harris Semiconductor, Melbourne. Fla. 
ILC Data Device Corp., HickevlJle, N.Y •. 
National Semiconductor. Santa Clara, Cal. 
RC.A SOlid State Dlv~ SomervlUe, N. J. 
Transitron Elctm. Corp .• Wakefield. Mass. 

IC's, Schmitt Triggers-See 
IC's Logic Circuits 

IC's, Shift Registers, Static or 
Dynamic 

RCA Solid State Dlv., Somerville, N. J. 
Vol4e436* 

RCA Solid State DiY., MOS IC Mktg., 
SomervUle, N. J .................. _ .. Vol4e436* 

RCA Solid State Div., line ... Integrated 
Circuits, SomervJne, N. J ..... VoI4<t436* 

RCA Solid State Div., Packaged CircUit 
Functiona, Somerville, N. J. VoI4e436* 

RCA SoUd State Div., Thyriatore & 
Rectifiers, Somerville, N. J. VoI4e436* 

PRODUCT INDEX & DIRECTORY 

RCA Solid State DIY •• TranSistors, 
Somerville, N. J ....................... Vol 4e436* 

Solid State Scl4mtlfic, MontgomeryviUe, 
Pa. ................................................ Vol 20606 

Fairchild Semiconductor Comps. Grp., 
Mountain View. Cal. 

Generallnstr. Corp., Microelectronics Div., 
Hicksville, N.Y. 

Harris Semiconductor. Melbourne. Fla. 
Hughes Alrcratt Co., MOS Dept. (E3/4) 

Microelectronic Prods. Div .• Newport 
Beach, Cal. 

Intel Corp:, Santa Ciara. Cal. 
ITT Semiconductors. W. Palm Beach, Fla. 
Mostek Corp .• Carrollton, Tex. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
National Semiconductor, Santa Clara, Cal. 
Nippon Electrlc/NEC AmeriCa, N.Y., 

N.Y. 
Pleasey Semiconductors, Farmingdale; 

N.Y. 
Raytheon, MI. View, Calif. 
Signetics. Corp., SUnllyvale, Calif. 
Siliconix; Inc .. Santa Clara. Cal. 
SoIitron Devices, San Diego, Cal. 
Sprague Elec. Co., No. Adams. Mess. 
Stewart-Warner MicrOCircuits, Div., 

Sunnyvale, Cal. 
Texas Instruments, Dallas, Tex. 
Thor Elctrns. Corp., Elizabeth, N.J. 
TranSitron Elctrn. Corp., Wakefield, Mass. 

IC's, Single-Shot 
Multivibrators---See IC's 
Multivibrators 

IC's, Subtractors---See IC's 
LogiC Circuits 

IC's, SWitches, Analog 
Burr-Brown Resch. Corp., Tucson, Ariz. 
Fairchild Semiconductor Comps. Grp., 

Mountain View, Cal. 
Harris Semiconductor. Melbourne. Fla 
Hughes Aircraft Co., MOS Dept. (E3/4) 

Microelectronic Prods. Div.,. Newport 
Beach, Cal. 

ITT Semiconductors. W. Palm Beach. Fla. 
Mostek CorP .. Carrollton, Tex. 
National Semiconductor, Santa Clara, Cal. 
Plessey Semiconductors, Farmingdale, 

N.Y. . 
RCA Solid State DIY., Somerville, N. J. 
Siliconix, Inc., Santa Clara, Cal. 
SoUd State ScientHic, MontgomeryviUe, 

Pa. 
Sblitron Devices, San Diego, Cal. 
Sprague Elec. Co., No. Adams. Mass. 
Texas InstrumeniS, Dallas, Tex. 
Thor Elctrns. Corp., Elizabeth, N.J. 

IC's, Synchronous Counters--:-
See IC's Counters 

IC's, Television, AM/FM 
Sound Circuits 

Fairchild Semiconductor Comps. Grp., 
Mountain View, Cal. 

ITT Semiconductors. W. Palm Beach, Fla. 
Lithic Systems, Inc .• Cupertino, Cal. 
Micro ComponeniS Corp .. Cranston, R.I. 
Motorola Semiconductor Prods .• Phoenix, 

Ariz. 
NatiOnal Semiconductor. Santa Clara, Cal. 
NipPon ElectrlC/NEC America, N.Y., 

N.Y. 
Nucleonic Prods., Canoga Pk. Cal. 
Plessey Semiconductors, Farmingdale, 

N.Y. 
RCA EJctrns. Comps., Harrison. N.J. 
RCA Solid State Dlv.; Somerville, N. J. 
Signetics. Corp., Sunnyvale, Calif. 
Sprague Elec. Co., No. Adams, Mass. 
Thor Elctrns. Corp., Elizabeth, N.J. 

IC's, Three--State Logic (TSL) 
Motorola Semiconductor Prods., Phoenix. 

Ariz. 

IC's, Transconductance 
Operational Ampllfiers---See 
IC's, Amplifiers, Operational 

IC's, Transistor Arrays 
Siliconix. Inc., $anta Clara, Cel 
Sprague E1ec. Co .. No. Adams, Mess. 

IC's, TransiStors, ECL to TTL. 
ECL to MOS, etc. 

Motorola SemiconductOl' Prods., Phoenix, 
Ariz. 

IC'S, Transmitters. Teletype 
Cermetek,lnc .. Mountain View, cat. 
IC's, Up Counters-See IC's 

Counters 

IC's, Yldeo Ampliflers-See 
IC's, Amplifiers. 
Radio-Frequency 

IC's, Yoltage-Controlled 
Oscillators-See IC's 
OSCillators 

IC's, Yoltage Regulators 
RCA Solid State Dlv., $omervUle, N. J. 

Vol4<t436* 
RCA SolId State Div., MOS IC MIItg., 

Somerville, N. J .......... _ ........ n Vol4e436* 
RCA SoUd State Div., LInear Integrated 

Circuits, Somervl/Je, N. J ..... Vol ~* 
RCA Solid State Div., Packaged Circuli 

Functiona, Somerville, N. J. VoI4e436* 
RCA Solid State Div., Thyristors & 

Rectifiers, SomervIHe, N. J. VoI4e436* 
RCA Solid State Div., Translators, 

Somerville, N. J .......... _ .......... VoI4e436* 
Advanced Energy Conversion. Belmont, 
Cal. 

Beckman lnatra., Helipot Div., Fullerton, 
Cal. 

Burr-Brown Resch. Corp., Tucson, Ariz. 
Fairchild Semiconductor' Comps. Grp., 

Mountain View, Cal. 
ITi Semiconductors, W. Palm Beach, Fla. 
Lithic Systems, Inc., Cupertino. Cal. 
Motorola Semiconductor Prods., Phoenix. 

Ariz. 
Naflonal Semiconductor. Santa Clara, Cal. 
Nippon ElectrlC/NEC America, N.Y., 

N.Y. 
Nucleonic Prods., Canoga Pk, Cal. 
Raytheon, Mt. View, Calif. 
Signetics. Corp., Sunnyvale, Calif. 
Silicon Gen'l. Inc., Westminster, Cal. 
Solitron Devices, San DIego, Cal. 
Teledyne Semiconductor, Mountain View. 

Cal. 
Texas Instruments, Dallas, Tex. 
Thor Elclrns. Corp .• Elizabeth. N.J. 
Transitron Elctrn. CorP .. Wakefield. Mass. 

IC' .. Waveform Generators-
See IC's Function Generators 

IC's, Wide-Band Amplifiers
See IC's Amplifiers, 
Radio-Frequency 

IC's, Zener-Diode Arrays 
Lithic Systems, Inc., Cupertino, Cal. 
RCA Solid State Dlv., Somerville, N. J. 
RCA SolId State Dlv., linear Integratlld 

ClrcUlta, Somerville, N. J. 
Thor Elctrns. Corp .• Elizabeth, N.J. 

IC's, Zero-Yoltage SWitches 
Fairchild Semiconductor Comps. Grp., 

Mountain View, Cal. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
NatiOnal Semiconductor, Santa Clara, Cal. 
RCA SoUd State Div., SomervUle, N. J. 
RCA Solid State Div., LInear Integrated 

CIrculi., So~rvllle, N. J. 
Texas InstrumeniS, Dallas. Tex. 
Thor Elctrns. Corp., Elizabeth, N.J. 

Integrators, Electronic 
Curtis Inatra., Inc., Mt. Kisco, N.Y. 

VoIl~1' 
Eicor Prods. Welex Elctrna., Silver 

Spring, Md ............. _ ............. VOl 1"668 
LDJ ElectronlCa, Troy, MICh... .. VoI1~7' 
North Hills ElCtrna., Inc., Glen Cove, 

N. Y •• _ ............ _ ....... _.~ ...... VOI ze358,368 
Pleasey Electro-Producta, Los Angeles, 

CaL .. _; ..................................... _ .. Vol ~ 
Acromag, Inc., Wixom, Mich. 
Advanced Kinetics, Costa Mesa, Calif. 
Automated Mess., Oakland, CaI~. 
B & F Instrs., Inc., ComweIIs Mgts., Pa. 
8iocom, Inc., Culver Cily, Cal. 

94 Mfrs. In Bold face with page numbers describe this product in the. White pages. 
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Bowmarl ALI, Inc., Acton, Mass. 
Burr-Brown Resch. Corp., Tucson, Ariz. 
Centralab Elctrns Dlv., Milwaukee, Wlsc 
Collins Radio Co., Dallas, Tex. 
Control Technology Co., LI.C., N.Y. 
Datascan, Inc., Clifton, N.J. 
Datron Systems, Chatsworth, Cal. 
Doric Sci. Corp., San Diego, Calif. 
E-H Resch. labs., Inc., Oakland, Cal. 
Electro-Optical Inds., Inc., Santa Barbara, 

Cal. 
Elctrn. Assocs., W. long Branch, N.J. 
Esterline Angus Dlv., Indianapolis, Ind. 
Fogg System Co., Denver, Col. 
Foxboro Co., Foxboro, Mass. 
Gould, Inc., Cleveland, Ohio 
GPS Corp .• Framingham, Mass. 
Halmar Elctrns., Inc., Columbus, Ohio 
Honeywell, Denver, Colo. 
Innovatek Enterprise, Millerton, N.Y. 
Intronlcs, Inc., Newton, Mass. 
Ithaco, Inc., Ithaca, N.Y. 
Kistler Instl. Co., Redmond, Wash. 
laboratory Data Control, Riviera Beach, 

Fla. 
lear Siegler, Inc., Santa Monica, Calif. 
lecroy Resch. Sys. Corp., West Nyack, 

N.Y. 
Matrix Corp., Beech Grove, Ind. 
NES, Inc., Itasca, III. 
Norden Dlv., Norwalk, Conn. 
Ohio SemHronics, Columbus, Ohio 
Princeton Applied ReSCh. Corp., Princeton, 

N.J. 
Princeton Elctrn. Prods., New Brunswick, 

N.J. 
Robertshaw Controls Co., Richmond, Va. 
Scientific-Atlanta, Inc., Atlanta, Ga. 
Signal AnalysiS Oper., Hauppauge, N.Y. 
Systron Donner Computer Systems Div., 

Concord, Cal. 
Taylor Instr. Process Control Div., 

Rochester, N.Y. 
Tektronix, Inc., Beaverton, Ore. 
O. S. Walker Co., Worcester, Mass. 
Westinghouse Elec. Corp., Computer & 

Instr. Div., Pittsburgh, Pa. 
Zeltex, Inc., Concord, Calif. 
Zonic Tech. labs., Cincinnati, Ohio 

Integrators, Mechanical & 
Electro-Mechanical 

Vernltech, Deer Pk., N.Y ........... Vol2e669 
Disc Instruments, Inc., Costa Mesa, Ca. 
Norden Div., Norwalk, Conn. 
Westronics, Inc., Ft. Worth, Tex. 

IntenSifiers, Image 
Amperex Elctronlc Corp., SlaterSVille, 

R.I. 
Bendix Corp., Sturbridge, Mass. 
Calvert Elctrns., Inc., New York, N.Y. 
Heitz, Karl, Inc., New York, N.Y. 
Hughes Aircraft Co., Image Devices Ind'l. 

Prods. Div., Oceanside, Calif. 
Interelectronlcs Corp., .Congers, N.Y. 
In Electron Tube, Easton, Pa. 
Lenox Instr. Co .. Philadelphia, Pa. 
litton Inds., San Carlos, Calif. 
Optics Technology, Palo Alto, Calif. 
RCA Elctrns.Comps., Harrison, N.J. 
TRW Instrs., EI Segundo, Cal. 
Varian Assocs., Palo Alto, Cal. 
Varo, Garland, Tex. 
Westinghouse Elec., Elmira, N.Y. 
Whittaker Corp., los Angeles, Cal. 

Intercom Systems (Industrial) 
Allied Elctrns., Chicago, III. 
Alpha Components Corp., EI Segundo, 

Cal. 
Bogen Div., Paramus, N.J. 
Communications Equip. Co., Indianapolis, 

Ind. 
Dukane Corp., SI. Charles, III. 
Encom Prods. Co., Inc., Oxford, Pa. 
EX9Cutone, Inc., long Island City, N.Y. 
Ratelco, Inc., Seattle, Wash. 
Talk-A-Phone Co., Chicago, III. 
Tasker Systems, Chatsworth, Cal. 
Telectro Sys. Corp., Corona, N.Y. 
Webster Elec. Co., Inc., Racine, Wisc. 

Interferometer Systems 
Advanced Kinetics, Costa Mesa, Calif. 
All, Div. Cutlet-Hammer, Inc., Deer Park, 

N.Y. 
Beckman Instrs., (AISSD), Fullerton, Cal. 

Cubic Corp., San Diego, Cal. 
Emerson & Cuming, Inc., Canton, Mass. 
Gaertner SCientific Corp., Chicago, III. 
Sloan Technology Corp., Santa Barbara, 

Calif. 
Systron-Donner Microwave Dlv., Van 

Nuys, Cal. 
Varian Assocs., Palo Alto, Cal. 
Varian Assocs .• Vacuum Div., Palo Alto, 

Cal. 
Westinghouse Elec. Corp., Defense & 

Public Sys, Pittsburgh, Pa. 

Intermodulation Analyzers
See Analyzers, 
Intermodulation 

Intervalometers-See Timers 

Inverters, A-C to D-C-See 
Power Supplies, A-C to D-C 

Inverters, D-C To A-C 
Abbott Transistor Labs., LA., Cal. 

Vol 1·592 
A L S Electronics Corp., Covina, Cal. 

Vol 1.577 
American TIme Products, WoodSide, 

N.Y ............................................... Vol 10618 
Arnold Magnetics, Culver City, Cal. 

Vol 1.598-600,603,606,607 
ATR Elctrns., Inc., St. Paul, Minn. 

Vol 1.580 
Autronlcs Corp., Pasadena, Calif. 

Vol 2.333 
Carter Motor Co., Chicago, III. Vol 20635 
Christie Elec., Los Angeles, Cal. 

Vol 10649 
CML-Macarr, Inc., Edison, N.J. Vol 10643 
Del Elec1ronlcs Corp., Mt. Vernon, N.Y. 

Vol 10657 
Deltec Corp., San Diego, Cal .•• Vol 10659 
Dynamic Instr. Corp., Plainview, N. Y. 

Vol 10665 
Electro-Module, Inc., Pomona, Cal. 

Vol 10672 
Epsco, Inc., Addison, III ..••..••... Vol 10679 
Firing Circuits, Norwalk, Conn. Vol 10680 
Flite-Tronlcs Co., Inc., Burbank, Cal. 

Vol 10685 
Interelectronics Corp., Congers, N.Y. 

Vol 1.701 
La Marche Mfg. Co., Des Plaines, III. 

Vol 1.759 
Nova Electric Mfg. Co., Nutley, N.J. 

Vol 1.775 
POWERTEC INC., Chatsworth, Cal. 

Vol 1.861 
Terado Corp., St. Paul, Minn. 

Vol 10906,907 
Topaz ElectroniCS, San Diego, Cal. 

Vol 10909,910 
Unltron Inc., Garland, Tex •.••..... Vol 10921 
W-F Produc1s, Inc., Denver, Co. 

Vol 10934 
Wilmore Elctrns. Co., Durham, N.C. 

Vol 10932,933 
Aaron-Davis Co., Santa Monica, Cal. 
ADC Prods., Minneapolis, Minn. 
Advanced Energy Conversion, Belmont, 

Cal. 
Aerospace Avionics, Inc., Bohemia, N.Y. 
AMF Electical Prods., Alexandria, Va. 
Analogic, Wakefield, Mass. 
Avionic Instrs. Inc., Rahway, N.J. 
Avtel Corp., Covina, Cal. 
Behlman Engrg. Corp., Santa Barbara, 

Cal. 
Bendix, Eatontown, N.J. 
B.H. Inds., los Angeles, Cal. 
Biometrics Instrument Corp., Garland, Tex. 
Cal-Power Corp., EI Segundo, Calif. 
CEA, San LuiS ObiSpo, Cal. 
Crystal Network Prods. Corp., Erie, Pa. 
De Coursey Engrg. Lab., Culver City, Cal. 
Dynalab Corp., Van Nuys, Cal. 
E-Tronics, Sepulveda, Cal. 
Electro-Pacific; Inc .• Goleta, Cam. 
Electronic Resch. Assocs., Moonachie, 

N.J. 
Elgin Elctrns. Inc., Waterford, Pa. 
Endicott Coil Co., Binghamton, N.Y. 
Fincor Div., York, Pa. 
Fork Standards, W. Chicago, III. 
Freed Transformer Co., Bklyn., N.Y. 
GC ElectroniCS, Rockford, III. 
Grand Transformers, Grand Haven, Mich. 
Ind'L Test Equlp~ Clifton, NJ 

Jacks (All Types)-Also See Connectors 
International Rectifier, EI Segundo, Cal. 
In Mackay Marine, Elizabeth, N.J. 
Kelk, George Ltd., Don Mills, Onl., Canada 
Luminator Div., Plano, Tex. 
Mag-Con, Inc., New Brighton, Minn. 
Magnetlco, Inc., E. Northport, N.Y. 
Marathon Electric, Norwalk, Conn. 
North American Philips Controls Corp., 

Cheshire, Conn. 
North Electric Co., Galion, Ohio 
Nucleonic Prods., Canoga Pk, Cal. 
Oeco Corp., Portland, Ore. 
Power Control Corp., Pittsburgh, Pa. 
Powercube Corp, Waltham, Mass. 
Ratelco, Inc., Seattle, Wash. 
Robicon Corp., Pittsburgh, Pa. 
Rotron, Inc., Woodstock, N.Y. 
Shigoto Inds., Ltd., New York, N.Y. 
Solidstate Controls, Inc., Columbus, Ohio 
Static Products, Inc., Garland, Tex. 
TDK Electronics Co:, Ltd., Chlyoda-ku, 

Tokyo 101, Japan 
Technlpower Inc., Ridgefield, Conn. 
Todd Products Corp., Farmingdale, N.Y. 
Torotel, Inc., Grandview, Mo. 
Torotron, MI. Vernon, N.Y. 
Triac Elctrn. Sys., Forest Hills, N. Y. 
Triad-Utrad Div., Huntington, Ind. 
Trio Labs, Inc., Plainview,N.Y. 
TRW/Globe Motors, Dayton, Ohio 
Warren G-V Communications, Livingston, 

N.J. 
Westinghouse Elec. Corp., Computer & 

Instr. Div., Pittsburgh, Pa. 
Westinghouse Elec., Sykesville, Md. 
Westinghouse Elec. Corp., Ind'l. Systems 

Div., Pittsburgh, Pa. 

Isolators, D-C Signal 
Solid State Elctrns. Corp., Sepulveda, 

Cal ............................................... Vol 10937 
Acromag, Inc., Wixom, Mich. 
Allen-Bradley Co., Milwaukee, Wlsc. 
Burr-Brown Resch. Corp., Tucson, Ariz. 
CEA, San Luis ObiSpo, Cal. 
Clalrex Elctrns., Mt. Vernon, N.Y. 
Cross Electronics Inc., Warrendale, Pa. 
Ectron Corp., San Diego, Cal. 
Halmar Elctrns., Inc., Columbus, Ohio 
HEI, Inc., ~haska, Minn. 
Monsanto-EIc1rn. Spec. Prods., 

Cupertino, Cal. 
Newport Labs., Inc., Santa Ana, Cal. 
Solar Elctrns. Co., Hollywood, Cal. 
TDK Electronics Co., Ltd., Chlyoda-ku, 

Tokyo 101, Japan 
TDK Elctrns. Corp., Long Island City, 

N.Y. 

Isolators, Line 
CEA, San Luis ObiSpo, Cal. 

Vol 10619,620,634-636 
Deltec Corp., San Diego, Cal ... Vol 10658 
California Instrs. Co., San Diego, Cal. 
Clairex Elctrns., Mt. Vernon, N.Y. 
Elgar Corp., San Diego, Cal. 
Elin Div., San Diego, Cal. 
Georator Corporation, Manassas, Va. 
NH Research, Inc., Santa Ana, Calif. 
Topaz ElectroniCS, San Diego, Cal. 

Isolators, Microwave (All 
Types) 

Bendix, Franklin, Ind ................. Vol 20609 
Addington Labs., Inc., Santa Clara, Calif. 
Aertech Inds., Sunnyvale, Calif. 
Airtron, Morris Plains, N.J. 
Amphenol RF Dlv., Danbury, Conn. 
Clr-Q-Tel, KenSington, Md. 
E & M Laboratories, Inc., Westlake 

Village, Cal. 
GeneralElec. Co., EIc1rn. Comps. Sis. 

Dept., Schenectady, N.Y. 
Merrimac Inds., Inc., West Caldwell, N.J. 
Microlab/FXR, Livingston, N.J. 
Microwave Assocs., Inc., Burlington, Mass. 
Microwave Prods., Inc., Chatsworth, Cal. 
Norsal Industries, Inc., Brentwood, N.Y. 
PRD Elctrns., Inc., Westbury, N.Y. 
Premier Microwave, Port Chester, N.Y. 
Raytheon Co., Waltham, Mass. 
RCA Elctrns. Comps., Harrison, N.J. 
Special Microwave Devices Oper., 

Waltham, Mass. 
Systron-Donner Kruse Elctrns. Sub., 

Sunnyvale, Cal. 

Systron-Donner Microwave Dlv., Van 
Nuys, Cal. 

Teledyne Microwave, Mountain View, Cal. 
Trak Microwave, Tampa, Fla. 
TRG Prods., E. Boston, Mass. 
UTE Microwave, Asbury Park, N.J. 
Varian Assocs., Palo Alto, Cal. 

Isolators, Opto 
Monsanto-Elctrn. Spec. Prods., 

Cupertino, Cal ........................... Vol 2"522 
Optron, Inc., Carrollton, Tex. 

Vol 20678,921,922 
Vactec, Maryland Hgts., Mo ..... Vol 20679 
Clairex EIc1rns., Mt. Vernon, N.Y. 
Diallght Corp., Brooklyn, N.Y. 
Fairchild Semiconductor Comps. Grp., 

Mountain View, Cal. 
HEI, Inc., Chaska, Minn. 
Litronix, Cupertino, Cal. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
Nat'l. Semiconductors, Plattsburgh, N.Y. 
Penn Keystone Corp., Ansonia, Conn. 
Sensor Technology, Chatsworth, Cal. 
Sigma; Instrs., Inc., Braintree, Mass. 
Spectronlcs, Inc., Richardson, Tex. 

Jack Adapters (All Types) 
Pomona Elctrns. Co., Inc., Pomona, Cal. 

Vol 30711-713,716,7111-720,730 
Smith, Herman H., Inc., Bklyn., N.Y. 

Vol 30797,829 
Trompeter Elctrns., Chatsworth, Cal. 

Vol 30946-951 
Accurate Elctrns. Corp., Elyria, Ohio 
Americon Microwave Inds., Inc., Waltham, 

Mass. 
Barker Prods. Co., Saugus, Mass. 
BendiX, Franklin, Ind. 
Birnbach Co., Inc., Freeport, N.Y. 
Blonder-Tongue labs .. Inc., Old Bridge, 

N.J. 
Daburn Elctrns. & Cable Corp., Bronx, 

N.Y. 
GC ElectroniCS, Rockford, III. 
Sealectro Corp., Mamaroneck, N.Y. 
Shigoto Inds., Ltd., New York, N.Y. 
Showa Musen Kogyo Co., Ltd., 

Shlnagawa-Ku Tokyo 141, Japan 
Switchcraft, Inc., Chicago, iiI. 
Vector Elctrn. Co., Inc., Sylmar, Cal. 
Workman Elctrn. Prods., Inc., Sarasota, 

Fla. 

Jack Covers 
Bud RadiO, Willoughby, Ohio 
Jan Hardware Mfg. Co .. Inc., Long Island 

City, N.Y. 
Keystone Elctrns. Corp., New York, N.Y. 
Mid-West Metal Prods .. Inc .. Kansas City, 

Kans. 
Mupac Corp., Brockton, Mass. 
Switchcraft, Inc., Chicago, III. 
Waldom Elctrns., Inc., Chicago, III. 

Jack Panel Assemblies & 
Accessories-See Panels, 
Jack 

Jacks (AH Types)-Also See 
Connectors 

ADC Prods., Minneapolis, Minn. 
Vol 3.544,547,548,551; Vol.40358* 

Amphenol Connector Dlv., Broadview, 
III ................................................... Vo13e564 

Amphenol Sales Dlv., Bunker Ramo 
Corp., Broadview, III ............... Vol 30564 

Chromalloy-Alcon Inc., Chicago, III. 
Vol 30552 

Concord Elctrns., New York, N.Y. 
Vol 30655 

Elctrn. Molding Corp., Woonsocket, R.I. 
Vol 30666 

Johnson E; F. Co., Waseca, Minn. 
Vol 30697,698 

Hiram Jones Elctrn,., No. Hollywood, 
Cal ................................... ; ... Vol 30684,685 

Liberty Controls, Inc., Shorewood, III. 
Vol 2"815 

National Tel-Tronlcs, Meadville, Ps. 
Vol 3.704-706 

Pomona Eictrns. Co., Inc., Pomona, Cal. 
Vol 30711-713,716,718-720,725-727,729, 

730 
Sealectro Corp., Mamaroneck, N,Y. 

Vol 3.777,778,781-785 
Smith, Herman H., Inc., Bklyn., N.Y. 

Vol 3 .790,791,793,807,823,829,834,842 

*Vol. 4-1973 For addresses, phones and key personnel, see YELLOW Pages. 95 
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Trimm, Inc~ LibertyvlUe, IH. 
Vol 3<0942,943 

Trompeter Elctrns., Chatsworth, Cal. 
Vol 30946-948 

Accurate Elctrns. Corp., Elyria, Ohio 
Americon Microwave Inds., Inc., Wattham, 

Mass. 
Amp Inc., Harrisburg, Pa. 
Amphenollnd'l, Dlv., Chicago, IH. 
Amphenol RF Div., Danbury, Conn. 
Augat Inc., Attleboro., Mass. . 
Barker Prods. Co., Saugus, Mass. 
BeadElctrns., Bridgeport, Conn. 
Beman Mfg., Inc., New Cumberland, Pa. 
Bendix, Franklin, Ind, 
Blrnbach Co., Inc., Freeport, N.Y. 
Cambridge TMrmionic, Cambridge, Mass 
Cinch Connectors, Oper of TRW Elc!rn. 

Comps., Elk Grove Village, UI. 
Connector Corp., Chicago, III. 
Daburn Elctrns. & Cable Corp., Bronx, 

N.Y. 
Drake Mfg., Harwood Hgts., III. 
Ge Electronics, Rockford, III. 
General Radio Co., Concord, Mass. 
GTE Automatic Elec., Northlake, ill. 
Hypertronics Corp., Watertown, Mass. 
Jerrold Electronics Corp., Philadll.lphia, Pa. 
Key.stone Elclrns. Corp., New York, NY. 
Malco, A Microdot Co., Inc .. Chicago, III. 
Methode Elctrns., Inc .. , Chicago, III. 
Norelcom Inds., Inc., Farmingdale, N.Y. 
Phelps Dodge Comm .. North Haven, 

Conn: 
Porter, H.K., Inc., Somerville, Mass. 
Priority Services, Burbank, Cal. 
Raytheon Co., Burlington, Mass. 
Raytheon Co., Quincy, Mass. 
Robins Ind's. Corp., Consumer Products 

Div., Commack, N.Y. 
Saxton Prods., Congers, N.Y. 
Shigoto Inds., Ltd., New York, N.Y. 
Showa Musen Kogyo Co., ltd., 

Shlnagawa-Ku Tokyo 141, Japan 
Superior Elec., Bristol, Conn. 
Superior Mfg. & Instrument Corp., Long 

Island City, N.Y. 
SWitcheraf!,lnc., Chicago, III. 
Teledyne Positive Connector. Ansonia, 

Conn. 
Vector Elc!rn. Co., Inc., Sylmar, Cal. 
Virginia Panel Corp., Waynesboro, Va. 
Waldom Elctrns.,lnc., Chicago, III. 

Jewels, Instrument Bearing
See Bearings & Assemblies, 
Jewel 

Jigs And Fixtures, ChaSSis & 
Circuit Board 

Alden Sys. Co., Inc., Westboro, Mass. 
Anchor Specialty Mfg., Teterboro, N.J. 
Basic Ceramics Inc., Hawthorne, N.J. 
Cambridge Thermionic, Cambridge, Mass 
Carbone Corp., Boonton, N.J. 
GC ElectroniCS, Rockford, III. 
Jettron PrOdS., Hanover, N.J. 
Kawecki Berylco lrids., Inc., New York, 

N.Y. 
MacDonald & Co., Glendale, Calif. 
Mann, Henry Inc .• Feasterville, Pa. 
Matrix Engineering Corp., Gardena, Calif. 
Mid-West Metal Prods., Inc., Kansas City, 

Kans. 
PIC Design DiviSion, Ridgefield" Conn. 
Podgor, Joseph Co., Pennsauken, N.J. 
Program Data Co., Carson, Cal. 
Pylon Co" Inc., Attleboro; Mass. 
Techni-Tool, Inc., Philadelphia, Pa. 
Tharmalloy Co., Inc., Dallas, Tex. 
VeroElectronlcs, Inc., Hauppauge, N.Y. 
Western Coil & Elec. Co., Racine, Wise. 

JOint Compounds, 
Semiconductor-5ee 
Coatings, Compounds, 
Lubricants, Etc., Heat 
Conductive 

JOints. Rotary, MiCrowave 
WaveUne, Inc., w. Caldwell, N.J, 

Vol 2-.629 
AIL, Div,Culler-Harnmer, Inc .. Deer Park. 

N;Y. 

Graphite Metallizing Corp., Yonkers, 
N.Y. 

Johnson Corp .. Three Rivers, Mich. 
Microlab/FXR, Livingston, N.J. 
Microwave Assocs., Inc., Burlington, Mass. 
Microwave Development Labs., Inc., 

Needham Hgts., Mass, 
Premier Microwave, Port Chester, N.Y. 
Scientific-Atlanta, Inc., Atlanta, Ga. 
Systron-Donner Microwave Oiv" Van 

Nuys, Cal. 
TRG Prods., E. Boston, Mass. 

Jumpers, Bonding 
Janco Corp., Burbank, caL .... Vol 2-1084 
MinI-Systems, Inc, North Attleboro, 

Mass. .......... ~ ................ _ ...... _ .. Vol 3-1147 
Automation Services Div., Windsor, N. Y. 
ConSOlidated Wire & Assoc. Corps., 

Chicago,lII. 
Estes Engrg. Co., Gardena, calif. 
Excel Specialty Corp., Chicago, III. 

Jumpers, Circuit BQard 
Ansley Elctrns. Corp., Doylestown, Pa. 
Augat Inc .• Attleboro, Mass. 
Automation Services Div., Windsor, N. Y. 
Beman Mfg., Inc., New Cumberland, Pa. 
Berg ElectroniCS, New Cumberland, Pa. 
Digital Equip. Corp., Maynard, Mass. 
Ellnstruments, Derby, Conn. 
Elctrn. Molding Corp., Woonsocket, R.I. 
Erie Technological Prods. (EEM), Erie, 

Pa. 
Flex-Link Products, Inc., San Fernando, 

Cal. 
Flexible Circuits, Inc., Warrington,Pa. 
GC ElectroniCS, Rockford, tn. 
Keystone Elctrns. Corp., New York, N.Y. 
Manger Elec. Co., Inc., Stamford, Conn. 
Methode Elctrns., Inc., Chicago, m. 
Mupac Corp., Brockton, Mass. 
Pomona Elctrns. Co., Inc •. , Pomons, cat. 
Robinson-Nugent, New Albany, Ind, 
Sag Harbor Inds., Inc., Sag Harbor; N.Y. 
Smith, Herman H., Inc., Bklyn., N.Y. 
Virginia Panel Corp., Waynesboro, Va. 
Zippertubing Co., Los Angeles; Calif. 

Jumpers, Wire, Terminated-
See Cords, Patch 

I Junction Boxes-See Boxes, 
Junction, Outlets & Wall 
Plates 

Junctions, Hybrid, Microwave 
-See Hybrid Junctions, 
Microwave 

Keyers, T.one .. 
American Time Products, Woodside, 

N.Y. 
Flex Key Corp., Gloucester, Mass. 
Fork Standards, W. Chicago, III. 
Palomar Engrs., Escondido, Cal. 
T-F Electronics, Inc~ Austin, Tex. 

Keyboards, Alphanumeric & 
Decimal 

Cherry Electrical Prods., Waukegan,. III 
Vol2'tl034 

Magic Dot, Inc., Minneapolis, Minn. 
VoI2'tl100 

The Maxi-Switch Co., Minneapolis, 
Minn. .......................................... VoI2'tl102 

Micro SWitch, Freeport, In ..... Vol 2-1118 
Raytheon Co., Quincy, Mass. VoI2't1191 
Shows Musen Kogyo Co., Ltd., 

Shlnagawa-Ku Tokyo 141, Japan 
Vol 3-786,787 

Trompeter Elctrns., Chatsworth, Cal. 
Vol3<t94M51 

Bowmar Instr. Corp., FL Wayne, Ind. 
Chornerics. Inc., Woburn, Mass. 
Clare-Pendar Co., Post Falls, Idaho 
Control Devices, Woburn, Mass. 
Counteraean Systems, Sutton, Neb. 
Dlallght Cp,p., BroOklyn, N.Y. 
Digitran Co., Pasadena, Cal 
Ellnstruments, Derby, Conn. 
Flex Key Corp., Gloucester, Mass. 
GTE Automatic Elec., Northlake, III. 
Hathaway indUstries Inc., TuI$a, Okla. 
Ind'i Elctrn. Engrs., Van Nuys, Cal. 
ITT Thermotech, Hopkins, Minn.,' 
Kepc:o, Inc •• Flushing, N.Y. 
Key Tronic Corp., Spokane. Wash, 

LicOn Dlv., Chicago, IN. 
Mechanical Enterprises, Alexandria, Va 
Monitor Systems, Ft. Washington. Pa 
Risk,. George, Inds., Inc., Kimball, Neb. 
Stackpole Comps. Co., Raletgh, N.C. 
TEC, Inc., Tucson, Ariz. 
Texas Instruments, Attleboro, Mass. 
WIld Rover Corp~ Norwood, N.J. 

Kits, Breadboarding (For 
Engineers) 

Christiansen Radio Inc., Laguna Beach, 
Cal .... _ ... _._ .... _ .. , .. _ ............... VoI2't323 

Ellnstruments, Derby, Conn ••• Vol2't324 
GC Electronics, Rockford, In. .. Vol 3"679 
Mica Corporation, Culver City, Calif. 

VoI.-49S· 
AIco Etctrn. Prods., North Andover, 

MaSs. 
American Tech. Ceramics, Huntjngton 

Sta., N.Y. 
A P Products. Inc., Painesville, Ohio 
Augat Inc., Attleboro, Mass. 
Caddel-Burns Mfg. Co .. Inc., Mineola, N. Y. 
Cambridge Thermionic, cambridge. Mass 
Centron Engrg .. Torrance, Cal. 
Circon Corp., Santa Barbara, Ca. 
Circuil-Sbk, Inc., Torrance, Cal. 
Circuit Structures Lab., Burbank, Calif. 
ColI Wlndera Div. CaddeN-Burns, 

Mineola, N. Y. 
Corning Glass Works, Fluidic Products 

Dept., Coming, N.Y. 
D-Carnco, Inc., Burbank, Calif. 
Douglas ElectroniCS, Inc., San Leandro, 

Cal. 
Elctrn. Engrg. Co. Cal., Santa Ana, Cal. 
Elgin Elctrns. Inc., Waterford, Pa. 
ESE, Inglewood, Cal. 
Fenwal Etctrns., Framingham, Mass. 
Heath .Co., Benton HarbOr, Mich. 
Injectorall Elctrns. Corp., Glen Cove, N.Y .. 
Jonard Inds. Corp., Bronx, N.Y. 
Keystone Elctrns. Corp .. New York, N.Y. 
LogiconceplS Inc., Los Alamitos, Cal. 
LVC Inds. Inc., Flushing, N.Y. 
Modpak, Waltham, Mass. 
North American' Phltipa Controls Corp., 

Chellhlre, Conn. 
PIC Design Division, Ridgefield., Conn. 
Precision Mechanisms Corp., 

Westbury, N.Y. 
RObinson-Nugent, New Albany, Ind. 
Scan/le Mfg. Corp~ EI Monte, Cal. 
Sealec1ro Corp., Mamaroneck, N.Y. 
Spectrum Dynamics; Inc., Ft. Lauderdale, 

Fla. 
Sterling Instr., New Hyde Pk., NY 
Vector Elctrn. Co., Inc., Sylmar, Cal. 
Veto Electronics, Inc., Hauppauge, N.Y. 
Victory. Eng,g. Corp., Springfield, N.J. 

Kits, Cable-End Sealing 
Anchor Alloys, Inc .• Brooklyn, N.Y. 
COIlrFlex Corp., W. Babylon, N.Y. 
Communications Technology Corp., Los 

Angeles, Cal. 
Conap, Inc., Allegany, N.Y. 
Hardman Inc., Belleville, N.J. 
Hysol Div., Olean, N.Y. 
Phelps Dodge Comm., North Haven, 

Conn. 
SWS Silicones Div., Adrian, Mich, 
3M Co., SI. Paul, Minn. 
Tra-Con,lnc., Medford, Mass. 

Kits, Marking (Dial, 
Instrument, EqUipment, 
etc_) 

Datak Corp., Passaic, N.J. _ ..... Vol 2t479 
Ackerman Gould Co., Inc" Oceanside, 

N,Y. 
Brady, W.H. CO.,Milwaukee, Wise. 
Chartjlak, Leeds, Mass. 
EI Instruments, Derby, Conn. 
Globe Plastics, Pomona, Cal. 
Kepro Cir. Sys .. Inc., SI. Louis. Mo. 
Lectroetch, E. Cleveland, Ohio 
Rhoto Chemical Prods. Cal., Santa 

Monica, Cal. 
Russelllnds., Inc., Lynbrook, N.Y. 
Techni-Tool., Inc" Philadelphia, Pa. 
Techinques, Inc., Englewood, N.J. 
3M Co., SI. Paul, Minn. 
Zopperlubing Co., Los Angeles, Calif. 

Kits, Potentiometer, Rheostat 
Dale Elctrns~ Inc., Yankton, S.D. 
New England Instr., Natick, Mass. 
Ohm"e Mfg. Co., Skokie, ilL 

Kits, Power Supply 
Tecnetics, Inc.,Boulder, Colo. Volle&86 
Tele-Dynamlcs/Wanlass, Fort 

Washington,Pa ......................... Vol 10901 
BECO, Inc., Salem, Va. 
BF Elctrns., Solana Beach, Calif. 
E-Tronics, Sepulveda, Cal. 
EI Instruments, Derby, Conn. 
Heath Co., Benton Harbor, Mich. 
Lambda Elctrns., Melville, N.Y. 
Opad Etec. Co .. inc., New York, N.Y. 
POWERTEC INC., Chatsworth, Cal. 
Universal Elctms. Co., Irvine, Cal. 

Kits, Printed Circuit 
Augat Inc., Attleboro, Mass. 
BECO, Inc., Salem, Va. 
Bishop Graphics. No. Hollywood, Cal. 
Cambridge Thermionic, Cambridge, Mass 
Centron Engrg., Torrance, Cal. 
Christiansen Radio InC., Laguna Beach, 

Cal. 
Circuit-Stik. Inc .. Torrance, Cal. 
Cordover, Carl & Co., Mineola, N,Y. 
D0Il9las ElectroniCS, Inc., San Leandro, 

dal. 
Electro-Science Labs., Pennsauken, N. J. 
ESE, Inglewood, Cal. 
GC electroniCS, Rockford, III. 
Injectorall Elctrns. Corp., Glen Cove, N.Y. 
Kepro Cir. Sys .. Inc., SI. Louis, Mo. 
Keystone Elctrns. Corp., New York, N.Y. 
Micro-Circults Co., New Buffalo, Mich. 
Scanbe Mfg. Corp., EI Monte, Cal. 
Techinques, Inc., Englewood, N.J. 
3M Co., st. Paul, Minn. 
Vector Elctrn. Co., Inc., Sylmar, Cal. 
Vero ElectroniCS, Inc., Hauppauge, N.Y. 

Kits, Programming Board 
LVC Inds. Inc., Flushing, N.Y. Vol 2-1046 
EllnBtruments, Derby, Conn. 
Vector Elctrn. Co., Inc., Sylmar, Cal. 

Kits, Shielding 
Ferronlcs, Inc., Fairport, N.Y. Vol 3-1009 
Estes Engrg. Co., Gardena, Calif, 
LectroMagnetics, Inc., Los Angeles, Cal. 
Modpak, Waltham. Mass. 
Russelllnds .. Inc., Lynbrook, N;Y. 
Vector Elctrn. Co., Inc., Sylmar, Cal. 

Kits, Switch Assembling 
Chicago Switch, Chicago, III. 
Cole Instrument Corp., Costa Mesa, Cal. 
Grayhlll Inc., laGrange, III. 
International Electro Exchange Corp., 

Eden Prairie, Minn. 
Johard Inds. Corp" Bronx, N.Y. 
Kahl Scientific Instr. Corp" EI Cajon, Calif. 
Key Tronic·Corp., Spokane, Wash. 
Seacor, Inc., Norwood, N.J. 

Kits, Terminal 
Vaco Prods. Co., Chicago, III ... Vol 30953 
Accurate Elctrns. Corp., Elyria, Ohio 
Amp Inc., Harrisburg, Pa. 
Augat Inc., Attleboro, Mass, 
Burndy CQrp., Norwalk, Conn. 
Cambridge Thermionic, Cambridge, Mass 
Circon Corp., Santa Berbara, Ca. 
Communications Technology Corp., Los 

Angeles, Cal. 
Hoffman Engrg. Co., Anoka, Minn. 
Hollingsworth Solderless Terminal, 

Phoenixville, Pa. 
lco/Rally, Palo Alto, Cal. 
Keystone Elctrns. Corp., New York, N, Y. 
Magnum Elec. Corp., Erie, Mich. 
Smith, Herman H., Inc., Bklyn., N.Y. 
Thomas & Betts Co., Elizabeth, N.J. 
3M Co., SI. Paul, Minn, 
Vector Elctrn. Co., Inc., Sylmar, Cal. 
Waldom Elctrns., Inc., Chicago, In. 

Kits, Test Eqpipment 
ESE, Inglewood, Cal .............. " ... VoI2't337 
BECO, Inc., Salem, Va. 
Digttech Data Inds., Inc., Ridgefield, Conn. 
Ellnatruments, Derby, Conn. 
GC ElectroniCs, Rockford, III. 
Heath Co .. Benton Harbor, Mich. 
Jonard Inds. Corp., Bronx, N.Y. 

96 Mfrs. in Bold face with page numbers.descrlbe this product In the~hite pages. 
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Keystone Elctrns. Corp., New York, N.Y. 
logiconcepts Inc., Los Alamitos, Cal. 
Magnaflux Corp., Chicago, III. 
Microlab/FXR, Livingston, N.J. 
Modpak, Waltham, Mass. 
Multicora Sales Corp., Westbury, N.Y. 
Schauer Mfg. Corp., Cincinnati, Ohio 
Shannon Luminous Mat'ls., Hollywood, 

Cal. 
Tech Serv., Inc., Fogelsvilla, Pa. 
Talonic Inds., Inc., laguna Beach, Calif. 
Triplett Corp" Bluffton, Ohio 
Vector Elctrn, Co" Inc., Sylmar, Cal, 

Kits, Training Aid 
Allied Elctrn&., Chicago, \11, 
AMF Electical Prods., Alexandria, Va. 
Arra Inc., Bay Shore, N.Y. 
Caddel-Burns Mfg. Co., Inc., Mineola, N. Y. 
Chartpak, Leeds, Mass. 
Coli Winders Dlv. Caddell-Burns, 

Mineola, N. Y. 
Corning Glass Works, Fluidic Products 

Dept., Corning; N.Y. 
Digiac Corp., Plainview, N.Y. 
Digital Equip. Corp., Maynard, Mass. 
EI Instruments, Derby, Conn. 
Heath Co., Benton Harbor, Mich. 
Logiconcepts Inc., Los Alamitos, Cal. 
Microlab/FXR, Livingston, N.J. 
PIC Design Division, Ridgefield" Conn. 
PRD Elctrns., Inc., Westbury, N.Y. 
Rank Precision Inds., Des Plaines, III. 
RCA Elctrns. Comps., Harrison, N.J. 
Scientific Measurements, Wilmette, III. 
Smith, Herman H., Inc., Bklyn" N.Y. 
Techni-Tool, Inc., Philadelphia, Pa. 
Test & Measuring Instrs, Inc" 

Hicksville, N.Y. 
Vector Elctrn. Co., Inc., Sylmar, Cal. 
Worner Elctrn. Devices, Rankin, III. 

Kits, Transistor Mountlng
See Pads, Transistor 
Mounting 

Knives & Knife Sets 
Channellock, Inc., Meadville, Pa. 

Vol 301235 
American Safety Razor, Staunton, Va 
Chartpak, Leeds, Mass. 
Chemical Etching Equip. & Supply, 

Alexandria, Va. 
Circon Corp., Santa Barbara, Ca. 
General Hardware Mfg. Co., New York, 

N.Y. 
Klein, Mathias & Sons, Chicag6, III. 
MacDonald & Co., Glendale, Calif. 
Mann, Henry Inc., Feasterville. Pa. 
Techni-Tool, Inc., Philadelphia, Pa. 
Uber Grafic Instrs., Palo Alto, Calif. 
X-Acto, Long Island City, N.Y. 
Xcelite, Inc., Orchard Park, N.Y. 

Knobs 
Alco Elctrn. Prods., North Andover, 

Mass ........................... Vol 2"456-458,460 
Electronic Hardware Corp., Jamaica, 

N.Y ............................................... Vol 20489 
Millen, James Mfg., Malden, Mass. 

Vol 2"521 
NOBEX Dlv., Burlingame, Cal. 

Vol 2"502,503 
Radial Controls Div. Nicely Corp., 

Indianapolis, Ind. "'''''''''''''''''''' Vol 2"524 
Smith, Herman H., Inc., BklY"., N.Y. 

Vol 30824 
UID Elctrns. Corp., Hollywood, Fla. 

Vol 2"1149 
Aerospace Knob Co., So. EI Monte, Calif. 
AIHed Elctrns., Chicago, 111. 
Birnbach Co .• Inc., Freeport, N.Y. 
Buckeye Stamping Co., Columbus, Ohio 
Cambridge Thermionic, Cambridg~, Mass 
Control Inds. Inc., Inwood, N.Y. 
Davies, Harry Molding Co., Chicago, 111. 
Dimco-Gray Co., Dayton, Ohio 
Ind'i. Devices, Edgewater, N.J. 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y. 
Kurz·Kasch Incorporated, Dayton, Ohio 
Millen, James Mfg., Malden, Mass. 
Norelcom Inds., Inc., Farmingdale, N.Y. 
Paul, F.H. & Stein Bros., New York, N.Y. 
PIC DeSign DiviSion, Ridgefield" Conn. 
Plastiglide Mfg. Corp., Santa Monica,. Cal. 
Raytheon Co., Burlington. Mass. 
Raytheon Co., Quincy, Mass. 

Rostone Corp., Lafayette, Ind. 
Russelllnds., Inc., Lynbrook, N.Y. 
Seacor, Inc., Norwood. N.J. 
Shlgoto Inds., Ltd., New York, N.Y. 
Stake Fastener Co., S. EI Monte, Calif. 
Sterling Instr., New Hyde Pk., NY 
Stock Drive Prods., New Hyde Pk., N.Y. 
Useco Div., Van Nuys, Cal. 
VemalineProds.Co .• Wyckoff, N.J. 
Waldom E1ctrns., Inc., Chicago, 111. 
Western Indicator Co., So. EI Monte, Cal. 
Westmoreland Plastics Co., Latrobe, Pa. 

Klystron, Tubes-See Tubes, 
Klystron 

Labels, Pressure-Sensitive, 
Adhesive 

Datak Corp., PassaiC, N.J ......... Vol 2"479 
Display Devices, Inc., EnCinitas, Cal. 

Vol20485 
Acme Model Engrg. Co., Ridgefield, N.J. 
Althor Prods., Brooklyn, N.Y. 
Bishop Graphics, No. Hollywood, Cal. 
Brady, W.H. Co., Milwaukee, Wise. 
Decalcratt Corp., Hatfield, Pa. 
K. C. C. Shokal Ltd., Nada-ku, Kobe 657, 

Japan 
Labelon Corp:. Canandaigua, N.Y. 
Manger Elec. Co., Inc., Stamford, Conn. 
Meyercord Co., Wheaton, III. 
Monarch Marking Sys., Dayton, Ohio 
Photo Chemical Prods. Cal., Santa 

Monica, Cal. 
Robins Ind's. Corp., Consumer PrOducts 

Div., Commack, N.Y: 
Tapecon, Inc., Rochester, N.Y. 
Thomas & Betts Co., Elizabeth, N.J. 
3M Co., SI. Paul, Minn. 
Topflight Corp., York,Pa. 
Uniroyal,lnc., New York, N.Y. 

Labels, Temperature 
Indicating 

Brady, W.H. Co., Milwaukee, Wisc. 
Camwil, Inc., Honolulu, Haw. 
Omega Engrg., Inc., Stamford, Conn. 
Tampil Div., So. Plainfield, N.J. 

Laboratories,Testlng-See 
Services, Electrical 
Measurement; Services' 
Environmental Testing 

Laboratory Furniture-See 
Benches, Consoles, Stools, 
Tables (Lab and Shop) 

LaCing, Cable-See Cords & 
Tapes, LaCing 

Laminates, Metal Clad 
Display Devices, Inc., Encinitas, Cal. 

Vol 20485 
Mica Corporation, Culver City, Calif. 

VOl 40495' 
Alpha Metals, Inc., Jersey City, N.J. 
Burlington Opers. Div., Burlington, Mass. 
Cadilac Plastics & Chems., DetrOit, Mich. 
Central Plastics Dists., Chicago, III. 
Cincinnati Dev. & Mfg. Co., Cincinnati, 

Ohio 
Devco Engrg., W. Caldwell, N.J. 
Dixon Corp., Bristol, R.1. 
E.1. DuPont DeNemours & Co., 

Wilmington, Del. 
Fansteel Inc., N Chicago, III. 
General Elec., Coshocton, Ohio 
Injectorall Elctrns. Corp., Glen Cove, N.Y. 
Kepro Cir. Sys., Inc.,SI. Louis, Mo. 
KeystoneElctrns. Corp., New York, N.Y. 
Laminated Shim Co., Inc., Glenbrook, 

Conn. 
New England Laminates Co., Inc., 

Glenbrook, Conn. 
Norplex Div. UOP, laCrosse, Wisc. 
NVF Co., Yorklyn, Del. 
Penn Fibre & Specialty, Phila., Pa. 
Photo Chemical Prods. Cal., Santa 

Monica, Cal. 
Rogers Corp., Rogers, Conn. 
Schjeldahl, G.T. Co., Northfield, Minn. 
Stevens Prods .. Inc., E Orange, N.J .. 
Synthane Taylor Corp.; Valley Forge, Pa. 
Tapecon, Inc., Rochester, N.Y. 
Thiokol Chemical Div., Trenton, N.J. 
3M Co., St. Paul, Minn. 

Lamps,Exciter, Photographic 
3M Co., Dielectric Materials & Sys. Dlv., 

S!. Pau~ Minn. 
Vector Elctrn. Co., Ine., Sylmar, Cal. 
Westinghouse Elec., W. Mifflin, Pa. 
Whittaker Corp., Los Angeles, Cal. 
Zero Mfg. Co., Burbank, Cal. 

Laminates, Plastic 
Impregnated (Unclad) 

Cadilac Plastics & Chems., Detroit, Mich. 
Central Plastics Dists., Chicago, 111. 
Cincinnati Dev. & Mfg. Co., Cincinnati, 

Ohio 
Comco Plastics, Inc., Richmond Hill, N.Y. 
Fansteel Inc., N Chicago, III. 
General Elec., Coshocton, Ohio 
Glastic Corp., Cleveland, Ohio 
Haysite Div., Erie, Pa. 
Keystone Elctms. Corp., New York, N.Y. 
Laminated Fabricators, San Bruno, Calif. 
Mica Corporation, Culver City, Calif. 
Natvar Corp., Rahway, N.J. 
New England Laminates Co .. Inc., 

Glenbrook, Conn. 
Norplex Div. UOP, laCrosse, Wisc. 
NVF Co., Yorklyn, Del. 
Penn Fibre & Specialty, Phila., Pa. 
Photo Chemical Prods. Cal., Santa 

Monica, Cal. 
Precision Paper Tube Co., Wheeling, III. 
Rogers Corp., Rogers, Conn. 
Schjeldahl, G.T. Co., Northfield, Minn. 
Spaulding Fibre Co .. Inc .. Tonawanda, 

N.Y. 
Stevens Prods., Inc., E Orange, N.J. 
Synthane Taylor Corp., Valley Forge, Pa. 
Thiokol Chemical Div., Trenton, N.J. 
3M Co., St. Paul, Minn. 
3M Co., Dielectric Materials & Sys.Dlv., 

SI. Paul, Minn. 
Triac Elctrn. Sys., Forest Hllls,N. Y. 
Vector Elctrn. Co., Inc., Sylmar, Cal. 
Westinghouse Elec., W. Mifflin, Pa. 
Whittaker Corp., Los Angeles, Cal. 

Laminates, Plastic (With 
Integral Heating Elements) 

Cox & Co., Inc., New York, N.Y. 
Rogers Corp., Rogers, Conn. 
Synthane Taylor Corp., Valley Forge, Pa. 
Triac Elctrn. Sys., Forest Hills, N. Y. 

Laminations, Magnetic 
Recording Head 

SGL Inds., Inc., Westville, N.J. 
Vol 301038 

BUCkbee-Mears Co., SI. Paul, Minn. 
Hamilton Technology, Inc., Lancaster, Pa. 
Inter-Tech. Grp., Inc., 

Irvlngton-on-Hudson, N.Y. 

Laminations, Transforme.r & 
Inductor 

Arnold Engineering Co., Marengo, 111. 
Vol 301005 

SGL Inds., Inc~ WestVille, N.J. 
Vol 301038 

Allegheny Ludlum Steel Co., Pittsburgh, 
Pa. 

Inter·Tech. Grp., Inc., 
Irvlngton-on-Hudson, N.Y. 

Laminated Shim Co., Inc., Glenbrook, 
Conn. 

Magnetic Metals Co., Camden, N.J. 
Shlgoto Inds., Ltd., .New York, N.Y. 
Thomas & Skinner, lI,c., Indianapolis, 

Ind. 

Lamp Adapters 
Display Devices, Inc., Encinitas, Cal. 

Vol 2"484 
Arcolectric Switch Corp~ No. 

Hollywood, Cal. 
DI.Ilght Corp., Brooklyn, N.Y. 
Elctrn. Molding Corp., Woonsocket, R.I. 
GTE Sylvania Inc., Danvers, Mass. 
Int'l. Prods., Atchison, Kans. 
Leviton Mfg. Co., Inc., Brooklyn, N.Y. 
LVC Inds. Inc., Flushing, N.Y. 
Sloan Co., Sun Valley, Cal. 
Workman Elctrn. Prods .. Inc .. Sarasota, 

Fla. 

Lamp Drivers 
Beckman Instrs., Hellpot Dlv., Fullerton, 

Cal. 
Cermetek, Inc., Mountain View, Cal. 

Data Display Products, los Angeles, 
Cal. 

Electro-Module, . Inc., Pomona, Cal. 
GRM Corp., Medford, N.J. 
ILC Data Device Corp., Hlcksville •. N.Y. 
Ind'i. Devices, Edgewater, N.J. 
Ind'i Elctrn. Engrs., Van Nuys, Cal. 
Ledex, Inc., Dayton, Ohio 
Lithic Systems, Inc., Cupertino, Cal. 
Luminator Div., Plano, Tex. 
TEC, Inc., Tucson, Ariz. 

Lamp Holders-See Sockets, 
Lamp & Lamp Assemblies 

Lamp Pullers-See Pullers, 
Lamp 

Lamps, Dial & Pilot, 
Incandescent 

Alco Elctrn. Prods., North Andover, 
Mass ................................... Vol 2"459,460 

Arcolectric Switch Corp., No. 
Hollywood, Cal ......................... Vol 2"993 

Chicago SWitch, Chicago, 111. 
Vol 2"476,477 

Data Display Products, Los Angeles, 
Cal ....................................... Vol 2"480,481 

Datatron, Inc., Santa Ana, Cal Vol 2"525 
Dialight Corp., Brooklyn, N.Y ... Vol 2"482 
Display Devices, Inc., EnCinitas, Cal. 

Vol 2"484 
Drake Mfg., Harwood Hgts., 111. 

Vol 2"486,487 
General Elec. Co., Elctrn. Comps. Sis. 

Dept., Schenectady, N.Y ......... Vol 20491 
General Illumination, Inc., St. Paul, 

Minn ..................................... Vol 2"496-498 
Genisco Technology Corp., Eldema 

Div., Complon, Cal ................... Vol 2"495 
GTE Sylvania Inc., Hillsboro, N.H. 

Vol 2"492-494 
Ind'i. Devices, Edgewater, N.J. 

Vol 2"S06,507 
Ind'i Elclrn. Engrs., Van Nuys, Cal. 

Vol 2"508 
Inter-Market, Inc., Glenview, 111. 

Vo12"S11 
International Electro Exchange Corp., 

Eden Prairie, Minn ................. Vol 2"1082 
Lamps, Inc., Torrance, Cal. 

Vol 2"514-516 
LVC Inds. Inc., Flushing, N.Y ... Vol2"S13 
Sloan Co., Sun Valley, Cal. Vol 2"528-531 
Sorenson Lighted Controls, Miami, Fla. 

Vol 20532 
TEC, Inc., Tucson, Ariz ..... Vol 2"534·536 
Wagner Elec. Corp., livingston, N.J. 

Vol 2"540,541 
Amp Inc., Harrisburg, Pa. 
Chicago Miniature Lamp Works, 

Chicago,1II. 
Circon Corp .• Santa Barbara, Ca. 
Clare-Pendar Co .. Post Falls, Idaho 
Control Switch, Inc., Folcroft. Pa. 
Devco Engrg., W. Caldwell, N.J. 
General Electric Co., Miniature Lamp 

Dept. Prods., Cleveland, Ohio 
GTE Sylvania Inc., Danvers, Mass. 
Info-Lite Corp., Corona, N.Y. 
Int'!. Prods .• Atchison, Kans. 
Lear Siegler, Grand Rapids, Mich. 
Ladex, Inc., Dayton, Ohio 
Licon Dhi., Chicago, 111. 
Mura Corp., Jericho, N.Y. 
Oshino Electric Lamp Works, ltd, 

Shinagawa·ku, Tokyo, Japan 
Penn Keystone Corp., Ansonia, Conn. 
Pinlites, Fairfield, N.J. 
Precision Dynamics Corp .. Burbank, Cal. 
Shigoto Inds., Ltd., New York, N.Y. 
VemalineProds.Co .. Wyckoff, N.J. 
Westinghouse Elec .. Bloomfield. N. J. 
Workman Elctrn. Prods .• Inc .. Sarasota, 

Fla. 

Lamps, Electroluminescent
See Panels, 
Electroluminescent 

Lamps, Exciter, Photographic 
Christie Elee., Los Angeles, Cal. 
EG & G, Inc .• Salem, Mass. 
GTE Sylvania Inc., Danvers, Mass. 
GTE Sylvania Inc., Danvers, Mass. 
Hamamatsu Corp. (E), Middlesex, N. J. 
Lamps, Inc., Torrance, Cal. 
Shigoto Inds., Ltd., New York, N.Y. 
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Lamps, Exciter, Photographic (cont'd) 
Torr labs., Los Angeles, Cat. 
Westinghouse Elec., Bloomfield, N. J. 
Xenon Corp., Medford, Mass. 

Lamps,Flashtube 
Gellerll ElectrIc: Co., Miniature \.amp 

Dept; Prod8., Cleveland, Ohio 
VOIJe480 

Apollo Corp., Shinagawa-Ku, Tokyo, 
Japan 

Edmund ScientifIC Co., Barrington, N.J. 
EG & G, Inc., Salem, Mass. 
EG&G, Inc., Bedford, Mass. 
Eimac, San Carlos, Catn. 
GTE Sylvania Inc., Danvers, Mass. 
GTE Sylvania Inc., Danvers, Mass. 
Heimann GmbH, Mt. Vernon, N.Y. 
IUUmination 11Id .. , . Inc., Sunnyvale, CaL 
Kemlite Labs •• Inc., Chicago, III. 
Mura Corp., Jericho, N.Y. 
Torr Labs., Los Angeles, Cal. 
U.S. Scientific Inslrs., Watertown, Mass. 
Voltarc Tubes, Fairfield, Conn. 
West Coast Resch. Corp., Los Angeles, 

CaIH. 
Xanon Corp., Medford, Mass. 

Lamps, Glow-See Lamps, 
Neon 

Lamps, Infrared 
Advanced Kinetics, Costa Mesa, Calif. 
CeIg Laba.,lnc., Westbury, N.Y. 
Casso-Solar Inc., Kew Gardens, N.Y. 
ChIcago MIniature Lamp Works, 

Chicago,IIL 
Chrlatte Elac., Los Angeles, CaL 
Eimac, San Carlos, Calif. 
Gamma Sci., San DIego, Cal. 
General Elactrlc Co~ Miniature Lamp 

Dept Proda., Cleveland, OhIo 
GTE Sylvania Inc., Danvers, Mass. 
Heath Co., Benton Harbor, Mich. 
Ulumlnatlon 11Id .. , Inc., Sunnyvale, Cal. 
Monaanto-Elctrn. Spec. Prod~ 

Cllpartlno, CaL 
OAL Assocs., Inc., Westbury, N.Y. 
ScientifIC Technology, Mountain View, Cal. 
Skan-A·MatiC Corp., Elbridge, N. Y. 
TRW Inslrs .. EI Segundo, Cal. 
Warnecke Electron Tubes, Inc., Des 

Plaines, III. 
Western Coil & Elec. Co., Racine, Wisc. 
Westinghouse Elec., Bloomfield, N. J. 
Wild Heerbrugg Inslrs .• Farmingdale, N.Y. 

Lamps, Magnifying, 
Inspection 

Allied EIctrn .. , ChIcago, III. 
Chemical Etching Equip. & Supply, 

Alexandria, Va. 
New Era Producta, Cleveland, Ohio 

Lamps, Mercury Vapor 
Illumination IncI8., Inc., Sunnyvlle, Cal 

Vol 20682 
AdvIinced Kinetics, Cosla Mesa, Calif. 
Black Ught Corp. Amer., San Gabriel, Cal. 
Chemical Etching Equip. & Supply, 

Alexandria, Va. 
Chrlatle EIec., Los Angelea, Cal. 
Edmund Scientific Co., Barrington, N.J. 
EpiC, Inc .. New York, N.Y. 
Fusion Systems Corp., Rockville, Md. 
Gaertner Scientific Corp .. Chicago, III. 
Gates, Gao. W. & Co., Franklin Sq., N.Y. 
GTE Sylvania Inc., Danvers, Mass. 
tonics, Inc., Walertown, Mass 
Kemlite Labs., Inc., Chicago, III. 
Oriel Corp. of America, Stamford, Conn. 
ShaMon Luminous Mal'ls., Hollywood, 

Cat. 
ShIgoto Ind&., Ltd., New York, N.Y. 
Thermal Amer. Fused Quartz, Montville, 

N.J. 
Ultra·VioIet PrOds., Inc., San Gabriel, Cal. 
Voitarc Tubes, Fairlield, Conn. 
Westinghouse Elec., Bloomfield, N. J. 
Wild Heerbrugg Instrs., Farmingdale, N.Y. 

Lamps, Miniature & 
Subminiature 

AICo Elctrn. Prod8., North Andover, 
...... _ .. __ ... _ ............ Vol N59,460 

ChIcago Miniature Lamp Works, 
Chicago, IIL .. _ ... _ ........... Vol ~75 

Data Dl8play ProduClB, Loa Angeles, 
CaL ...................................... Vol 2-480,481 

Datatron, In~ Santa Ana, CII Vol 2-525 
Drake Mfg., Harwood Hgta., III. 

VIII 2-4116,487 
Generel EIec. CI)., Elctm. Compa. SI .. 

Dept., Schenectady, N.Y ......... Vol. Ne1 
G_al Electric Co .. Miniature Lamp 

Dept Prods., Cleveland, Ohio 
Vol :ze49O 

General illumination, Inc., St Paul, 
Mlnn. .................... _ ............. Vol N96-489 

Genlsco Technology Corp., Eldema 
Dlv., Compton, CaL ............ _ .. Vol a-495 

GTE Sylvania Inc., HillSboro, N.H. 
VOIN92-494 

Ind'L Devices, Edgawater, N.J. VOI2e507 
Inter-Market, Inc., Glenview, 10. 

VoI.2e511 
International Electrll Exchange Corp., 

Eden Prairie, Minn .......... _ .. Vol2e1082 
Lamps, Inc., Torrance, Cal. 

Vol2e514-517 
LVC Ind .. ,nc., Flushing, N.Y ... Vol2e513 
Sloan Co., Sun Valley, CaL Vol 20528-531 
Wagner Elec. Corp., Uvlngatlln, N.J. 

Vol 20540,541 
Arcolectrlc Switch Corp., No. 

HollyWOOd, Cal. 
Circon Corp., Santa Bsrbara, Ca. 
Control Swttch, Inc., Folcroft, Pa. 
Dlallght Corp., Brooklyn, N.Y. 
Edmund Scientific Co., Barrington, N.J. 
GTE Sylvania Inc., Danvers, Mass. 
Ind'i Elctrn. Eng ... , Van Nuya, Cal. 
Info-Lile Corp., Corona, N.Y. 
Inl'l. PrOds., Atchison, Kans. 
Ledex, Inc., DaytOn, Ohio 
Marco-Oak, Anaheim, Cal. 
Mlln.anto-Elctm. Spec. Prllds., 

Cupertino, Cal. 
Mura Corp., Jericho, N.Y. 
Oshino ElectriC Lamp Works, Ltd, 

Shinagawa·ku, Tokyo, Japan 
Pinlttes, Fairlield, N.J. 
Ragen Precision lods., Inc., N. Arlington, 

N.J. 
Ray,O·Vac Div., Madison, Wisc. 
Shlgoto Ind~ Ltd., New York, N.Y. 
Skan·A·Matic Corp., Elbridge, N. Y. 
Techni-Tool, Inc., Philadelphia, Pa. 
Titan Tool Supply Co., Inc., Buffalo, N.Y. 
Unlcm Carbide, Conlumer Proda~ New 

York, N.Y, 
Vematine Prods. Co., Wyckoff, N.J. 
Welch Allyn, Inc., Skaneateles Falls, N.Y. 
Western Indicator Co., So. EI Monte, Cal. 
Westinghouse Elec., Bloomfield, N, J. 

Lamps, Neon 
Alco EIctrn. Prods., North Andover, 
Mus ................................... Vol N59,460 

Arcoleclrlc Switch Cllrp., No. 
Hollywood, Cal ..................... _ .. Vol 20993 

Chicago Switch, Chlcag()' IH. 
VIIIN76,4n 

Data Dlspley Products, Los Angeles, 
Cal ....................................... Vol N80,481 

Dalatron, Inc., Santa Ana, Cal Vol ze525 
Dlallght Corp., Brooklyn, N. Y ... Vol 2"482 
Drake Mfg., Harwood Hgt .. , III. 

VolN86,487 
G_ral ElectriC CII., Miniature Lamp 

Dept Procla., Cleveland, Ohio 
VoIJe480 

General illumination, Inc., St. Paul, 
Mlnn ......................... _ ........... _ ... Vol N98 

Genlaco Technology Corp., Eldema 
Dlv., Comptlln, Cal .................... Vol Ne5 

IIId'L DeVIces, Edgewater, N.J. Vol 20506 
Inter-Market, Inc., Glenview, III. 

Vol 20511 
LVC Inds. Inc., Flushing, N.Y ... VOI2e513 
Signallte, Neptune, N.J ..... VCII20526,527 
TEC, Inc., Tucson, Ariz ..... Vol 2e534-536 
Apollo Corp., Shinagawa.J(u, Tokyo, 

Japan 
Black Ught Corp. Amer., San Gabriel, Cal. 
Chicago Miniature Lamp Works, 

Chicago, III. 
Circon Corp., Santa Barbara, Ca. 
Int'l. Prods., Atchison, Kans. 
Kemlite Labs., Inc., Chicago. III. 
Lamps, Inc., Torrance, Cal. 
Ledex, Inc., Deyton, Ohio 
Ucon Dlv., Chicago, In. 
MacDonald & Co., Glendale, Calif. 
Marco-Oak, Anaheim, CII. 
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Master Specialties, Costa Mesa, Cal. 
Mura Corp.,.Jericho, N.Y. 
Shlgoto Inds., Ltd., New YI)I'k, N.Y. 
Sloan Co., Sun Valley, Cal. 
Vemaline Prods. Co., Wyckoff, N.J. 
Voltarc Tubes, Fairfield, Conn .. 

Lamps, Projection 
Chrlatle Elec~ L!18 Angeles, Cal. 
Drake Mfg.,. Harwood Hgta., IH. 
Edmund Scientific Co., Bsrrington, N.J. 
Eimac, San Carlos, Calff. 
GTE Sylvania Inc., Danvers, Mass. 
GTE Sylvania InC., Danvers, Mass. 
illumination Iods., Inc., Sunnyvale, Cal. 
Irld'l Elctm. Eng"" Van Nuys, Cal. 
ITT Electron Tube, Easton, Pa. 
Shlgcrto Inds., Ltd., New York, N,Y. 
Weslinghouse Elec., Bloomfield, N. J. 

Oriel. Corp. of· America, Stamford, Conn. 
Shannon Luminous Mal'ls., HollywoOd, 

Cal. 
Voltarc Tubes, Fairfield, Conn. 
Western Coil & Elec. Co., Racine, Wise. 
Wild Heerbrugg Instrs., Farmingdale, N.Y. 
Xenon Corp., Medford, Mass. 

Lamps, Xenon 
Chrlatle Elec., Los Angeles, Cal. 

Vol 1"649 
Hamamatsu Cllrp. (E), Middlesex, N. J. 

Vol2el186 
illumination Inds., Inc., Sunnyvale, Cal. 

Volze&82 
Atlas Electric Devices, Chicago, III. 
Chemical Etching Equip. & Supply, 

Alexandria, Va. 
EG&G, Inc., Bedford, Mass. 
Eimac, San Carlos, Calif. 

Lamps, Solid State-Also see Fusion Systems Corp., Rockville, Md. 
Diodes, Light-Emitting Gates, Geo. W. & Co., Franklin Sq., N.Y. 

ArcCllectrlc SWitch Cllrp., No. GTE Sylvania Inc., Danvers, Mass. 
HollyWOOd, CII ......................... Vol 20993 lonies, Inc., Watertown, Mass 

Data Display Products, Lila Angeles, Mann, David W. Co., Burlington, Mass. 
CII ....................................... VIII NIIO,481 Mura Corp., Jericho, N.Y. 

Datatron, Inc., Santa Ana, Cal Vol2e525 Oriel Corp. of America, Stamford, Conn. 
Drake Mfg., Harwood Hgts.,III.VoINe7 Shlgcrtlllnds., Ltd., New York, N.Y. 
General Electric Co., Miniature Lamp U.S. Scientific Instrs., Watertown, Mass. 

Dept. Prods., Cleveland, Ohio Varian Assocs., Palo Alto, Cal. 
Vol N90 Voltarc Tubes, Fairfield, Conn. 

General illumination, Inc., St. Pau~ Wild Heerbrugg Instrs., Farmingdale, N.Y. 
Minn ............................................. VIII Ne91 Xenon Corp., Medford, Mass. 

~v~II~-:.~~~~r..~~~~~: .. ~.~:.;.495 LaMser .Et nergLy MonEitors-:-See 
Ind'i. Devices, Edgewater, N.J.Vllt2e507 OnlOrS, aser nergy 
Monsanto-Elctm. Spec. Prod .. , Laser Q Switches 

Cupertln(), Cal ........................... VIII 2e522 
Sloan CII., Sun Valley, Cal ....... VOI2e530 
TEC, Inc" TuC8C)fl, Ariz ..... VIII 2"534,536 
Aico Elctrn. Prods~ North Andover, 

M .... 
Antex Inds., Inc., Palo Alto, Cal. 
Chicago Miniature Lamp Wllrks, 

Chicago, III. 
Dlallght Corp" Brooklyn, N.Y. 
Ind'i Elctm. Eng ... , Van Nuys, Cal. 
Inter-Market, Inc., Glenview, III. 
Lamps, Inc., Torrance, Cal. 
Leecraft Mfg. CI)., Inc., Long ISland 

City, N.Y. 
Ucon Dlv., Chicago, III. 
LVC Irlels. Inc., Flushing, N.Y. 
National Semiconductor, Santa Clara, Cal. 
OPCOA, Inc .. Edison, N.J. 
Oshino Electric Lamp Works, Ltd, 

Shinagawa·ku, Tokyo, Japan 
Scientific Technology, Mountain View, Cal. 
Sensor Technology, Chataworth, Cal. 
Shlgoto Inde., Ltd., New Yllrk, N.Y. 
Spectrllnlcs, Inc., Richardson, Tex. 
Texas Instruments, Dallas, Tex. 

Lamps, Stroboscopic 
General Radio Co., Concord, Mass. 
Heimann GmbH, Mt. Vemon, N.Y. 
illumination Inds., Inc., Sunnyvale, Cal. 
Voltarc Tubes, Fairfield, Conn. 

Lamps, Tungsten Halogen 
Hamamalau Corp. (E), Middlesex, N. J. 

VOI2e1186 
Lamps, Inc., Torrance, Cal. Vol2e514,515 
Edmund SCientilic Co., Barrington, N.J. 
Gamma Sci., San Diego, Cal. 
General Elactrlc Co., MIniature Lamp 

Dapt. Prods., Cleveland, Ohio 
GTE Sylvania Inc., Danvers, Mass. 
GTE Sylvania Inc .. Danvers, Mass. 
Oriel Corp. of America, Stamford, Conn. 
Shlgoto .lncI8., Ltd., New York, N.Y. 
Welch Allyn, Inc., Skaneateles Falls, N.Y. 
Wild Heerbrugg Instrs., Farmingdale, N.Y. 

Lamps, Ultra"lolet 
Hamamatsu Corp. (E), Middlesex, N. J. 

VoI2e1186 
lIIumlnatllln Inds., Inc., Sunnyvale, Cal. 

Volze&82 
Chrletle Elec., Los Angeles,. Cal. 
Fusion Systems Corp., Rockville, Md. 
Gaertner Scientific Corp., Chicago, III. 
Gates, Gao. W.& Co., Franklin Sq., N.Y. 
General Electric CI)., Miniature Lamp 

Dept. Prod .. , Cleveland, Ohio 
Hamamatsu TV Co., Ltd., Hamamatsu 

City, Shizuoka Pret., Japan 
Heath Co., Benton Harbor, Mich. 

Display Devices, Inc., Encinitas, Cal. 
VIIIN84 

Advanced Kinetics, Costa Mesa, Cain. 
Andersen Labs. Inc., Bloomfield, Conn. 
Datalight Inc., Bloomfield, Conn. 
General Scanning, Watertown, Mass. 
Gould Labs., Cleveland, Ohio 
GTE Sylvania Inc., Elctrn. Sys. Gp., 

Waltham, Mass. 
Hadron Inc., Westbury, N.Y. 
Kappa Scientific Corp., Santa Barbara, 

Cal. 
Lasermemes, Inc., Rochelle Park, N.J. 
Maxwell Labs., Inc., San Diego, Calif. 
OptiCS International, Tenafly, N.J. 
Raytheon Co., Waltham, Mass. 
Union Carbide, San Diego, Cal. 
Valpey Corp., HOlliston, Mass. 

Lasers, Gas 
Nlppcm Electrlc/NEC America, N.Y., 

N.Y ............................................... Vol 20523 
Advanced Kinetics, Costa Mesa, Calif. 
Bausch & Lomb, Rochester, N.Y. 
Edmund Scientific Co., Barrington, N.J. 
Gaertner Scientnic Corp., Chicago, III. 
GTE Sylvania Inc., Elctrn. Sys. Gp., 

Waltham, Mass. 
Hadron Inc" Westbury, N.Y. 
Honeywell, Minneapolis, Minn. 
Maxwell Labs., Inc., San Diego, Cain. 
Molectron Corp., Sunnyvale, Cal. 
Optics Technology, Palo Alto, Calff. 
Raytheon Co., Waltham, Mass. 
R.CA Aerospace Sys. Div., Burlington, 

Mass. 
RCA Elctrns. Comps., Harrison, N.J. 
Spectra·Physics, Inc., Mountain View, 

Calif. 
Thermal Amer. Fused Quarlz, Montville, 

N.J. 
TRW Instrs., E.I Segundo, Cal. 
Union Carbide, San Diego, Cal. 
Westinghouse Elec. Corp., Defense & 

Public Sys, Pittsburgh, Pa. 

Lead Assemblies & 
Receptacles, High 
Voltage-Also See 
Connectors; Cable 
Assemblies 

AMP Capltrlln Dlv.lAMP Incorporated, 
EUzabetihtllwn, Pa. .......... Vol 3e558,557 

Rowe Inds., Dlv~ ToIed(), Ohio 
VoI'denO,n1 

Accurate Etctrns. Corp., Elyria, Ohio 
Amp Inc., Harrisburg, Pa . 
Amphenol Connector Dlv., Broadview, 

III. 
Beman Mfg;, Inc., New Cumberland, Pa. 
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Ceramaseal, InC., New Lebanon Center, 

N.Y. 
Co-Operative Inds., Inc., Chester, N.J. 
De Soto Elec. Prods., De Soto, Mo. 
Dearborn Wire" Cable Co., Rosemont, 

III. 
Dielectric Sciences, Burlington, Mass 
Electronic Coil Corp .• Plainville. Conn. 
Estes Engrg. Co., Gardena, Calif. 
Excel Specially Corp., Chicago, III. 
General Lab. Assocs., Norwich. N.Y. 
Gore, W.L. & Assocs., Inc., Newark. Del. 
Hermetic Seal Corp., Rosemead, Cal. 
Jettron Prods .• Hanover, N.J. 
Lynn Elctrns. Corp .• Feasterville. Pa. 
National Tel-Tronlcs, Meadville, Pa. 
Norelcom Inds., Inc., Farmingdale. N.Y. 
Paraplegics Mfg .• Bensanville, III. 
Projects UnHmltad, Inc., Dayton, Ohio 
Reynolds Inds., Inc., Marina Del Rey, Cal. 
Saxton Prods., Congers, N.Y. 
Shlgoto Inds., Ltd., New York, N.Y. 
SuffOlk Etched Prods., Inc .. Riverhead. 

N.Y. 
Varian Assocs., Eastern Tube Div., 
·Beverly. Mass. 

Wireflex Inc .• Calumet City. III. 

L.,ads, Test-See Test Leads 

Led's-See Diodes, 
Light-Emitting (LED) 

Lens Caps, Indicator L1ght
See Caps, Lens, Indicator 
Light 

Lenses, Optical lie Camera 
AGFA-Gevaert, Inc., Teterboro. N.J. 
Amersil. Inc .• Hillside, N.J. 
Bausch & Lomb, Rochester. N.Y. 
Bishop Graphics. No. Hollywood. Cal. 
CAl DiY. Bourns Inc., Barrington, III. 
Chemical Etching Equip. & Supply, 

Alexandria. Va.. 
Circon Corp., Santa Barbara, Ca. 
Concord Communications Sys., 

Farmingdale, N.Y. 
Cosmicar Optical Co., Ltd .• Nerima-Ku. 

Tokyo, Japan 
Edmund Scientific Co., Barrington, N.J. 
Esco Products. Oak Ridge, NJ 
Fairchild Space & Defense Sys., Syosset, 

N.Y. 
Gaertner Scientific Corp., Chicago, III. 
General Electrodynamics Corp .. Garland, 

Tex. 
General Hardware Mig. Co., New York, 

N.Y. 
Harshaw Chern. Co., Cleveland, Ohio 
Heitz, Karl, Inc .• New York, N.Y. 
Heliotek, Sylmar, Calif. 
Javelin Div., Apollo Lasers, Inc., Los 

Angeles, Ca. 
Kollsman Instr. Co .. Syosset, N.Y. 
Lenox Instr. Co., Philadelphia, Pa. . 
Olympus Corp. America, New Hyde Park, 

N.Y. 
Optics International, Tenafly, N.J. 
Opta-Metric Tools, Rockleigh, N.J. 
Oriel Corp. of America, Stamford, Conn. 
Perkin-Elmer Corp., Instr. Div., Norwalk, 

Conn. 
Rank Precision Inds., Des Plaines, III. 
RCA Corp., Camden, N.J. 
Santa Barbara Resch. Ctr., Goleta, Calif. 
Shlgoto Inds., Ltd., New York, N.Y. 
Singer Co., Glendale. Cal. 
Statak Corp., Orange, Cal. 
Stereotronlcs Television Co., Sherman 

Oaks, Cal. 
Valpey Corp., Holliston. Mass. 
Whittaker Corp., Los Angeles, Cal. 
Zoomer, Inc., Glen Cove. N.Y. 

Lenses, R-F 
Emerson & Cuming. Inc., Canton, Mass. 
Simpson Elec. Co., Chicago, III 
Teledyne MicronetiCS, San Diego, Calif. 
Valpey Corp., HOlliSton, Mass. . 

Lenses, Readout lie Display 
NOBEX Div., Burlingame, Cal .. Vol ~5 
Cinefot International Corp., New York, 

N.Y. 
Dlallght Corp., BrOOklyn, No Y. 
Drake Mfg., Harwood Hgts., III, 
Edmund ScientiHc Co., Berrington, N.J. 

Esco Products, Oak Ridge. NJ 
General ElectrodynamiCS Corp., Garland. 

Tex. 
Grayhill Moldtronics, Inc .. Downers Grove. 

III. 
Kollsman Instr. Co .• Syosset. N.Y. 
Lenox Instr. Co., Philadelphia, Pa. 
Photo Chemical Prods. Cal., Santa 

Monica, Cal. 
Plastiglide Mfg. Corp., Santa Monica, Cal. 
Stereotronics Television Co .. Sherman 

Oaks. Cal. 
Tekform Prods. Co., Anaheim. Cal. 

Light Sources, Isotope 
Excited-See Sources, Light 

lighting Equipment, 
Emergency 

ATR Elctrns., Inc., SI. Paul, Minn. 
Kidde, Walter & Co., Belleville, N.J. 
New Era PrOducts, Cleveland, Ohio 
North Electric Co .• Galion. Ohio 
Power Inc., Burnsville, Minn. 
Precision Dynamics Corp., Burbank, Cal. 
Ratelco, Inc., Seattle, Wash. 
Titan Tool Supply Co., Inc .• Buffalo. N.Y. 
Tri-Ex Tower Corp., Visalia, Calif. 
Utah Elctrns., Huntington, Ind. 
Whittaker Corp., Los Angeles. Cal. 

lightning Arresters-See 
Arresters, Lightning 

Lights, Arc 
Christie Elec., Los Angeles, Cal. 

Vol 10649 
Atlas Electric Devices. Chicago. III. 
Chemical Etching Equip. & Supply, 

Alexandria, Va. 
Edmund Scientific Co., Barrington, N.J. 
Eimac, San Carlos. Calif. 
Gates, Geo. W. & Co .• Franklin Sq .• N.Y. 
Hamama!su Corp. (E), Middlesex, N. J. 
illumination Inds., Inc., Sunnyvale, Cal. 
Keml~e Labs., Inc., Chicago. III. 
Oriel Corp. of America, Stamford, Conn. 

Lights, Dial, Panel, Pilot, lie 
Accessories 

Alco Elctm. Prods., North Andover, 
Mass ................................... Vol ~459,460 

Data Display Products, Los Angeles, 
Cal. " ................................... , Vol ~460,481 

Dlallght Corp., Brooklyn, N,Y ... Vol ~482 
Display DeviCes, Inc., EnCinitas, Cal. 

Vol~484 
Drake Mfg., Harwood Hgts., III. 

VoINB6,487 
EJectro-Mech Comps. Inc., S. EI Monte, 

Cal ............................................. Vol ~1050 
General Elec. Co., Elctrn. Comps. Sis. 

Dept" Schenectady, N.Y ......... Vol N91 
GTE Sylvania Inc., Hillsboro, N.H. 

Vo1N92-494 
Ind'i. Devices, Edgewater, N.J. 

Vol :ze506,507 
Info-Ute Corp., Corona, N.Y ..... Vol ~510 
Inter·Market, Inc., GlenView, III. 

Vol :ze511 
Lamps, Inc., Torrance, Cal. 

Vol ~514-517 
Ledex, Inc., Dayton, Ohio ...... Vol ~1 086 
Leecraft Mfg. Co., Inc., Long Island 

CIty, N.Y .................................... , Vol :ze518 
lVC Inds. Inc., Flushing, N.Y ... Vol:ze5t3 
Marco-Oak, Anaheim, Cal ......... Vol ~519 
Micro Switch, Freeport, III. 

Vol ~110a-l111 
Monsanto-Elctm. Spec. Prods., 

Cupertino, Cal ....... , .................. Vol :ze522 
Signallte, Neptune, N.J .... " ....... Vol ~527 
Sloan Co., SUn Valley, Cal. Vol ~528-531 
Smith, Herman H., Inc., Bklyn., N.Y. 

Vol3e823 
Sorenson Lighted Controls, Miami, Aa. 

Vol~532 
TEC, Inc., Tucson, Ariz ..... Vol ~534-536 
Wagner Elec. Corp., Livingston, N.J. 

Vol ~540,541 
ADC Prods., Minneapolis, Minn. 
Aeronautical Elec. Co., Inc .• Chicago, III. 
Allen-Bradley Co., Milwaukee, Wisc. 
Amp Inc., Harrisburg, Pa. 
Arcolectrlc Switch Corp., No. 

Hollywood, Cal 

Chicago Miniature Lamp Works, 
Chicago, III. 

Chicago SWitch, Chicago, III. 
Circon Corp .• Santa Barbara, Ca. 
Clare-Pendar Co., Post Falls, Idaho 
Control Switch, Inc., Folcroft, Pa. 
Cutler·Hammer, Milwaukee, Wise. 
Devco Engrg., W. Caldwell, N.J. 
Electro Switch Corp., Weymouth, Mass. 
Furnas Elec. Co .• Batavia. III. 
General Elec. Company. Providence. R.I. 
General illumination, Inc., St. Paul, 

Minn. 
Genlsco Technology Corp., Eldema 

Dlv., Compton, Cal. 
GTE Sylvania Inc .• Danvers, Mass. 
Ind'i Elctm. Engrs., Van Nuys, Cal. 
International Electro Exchange Corp., 

Eden Prairie, Minn. 
Inl'l. Prods., Atchison. Kans. 
Korry Mfg. Co., Seattle, Wash. 
Utronix, Cupertino, Cal. 
Master Specialties. Costa Mesa, Cal. 
Molex Inc .. Lisle, III. 

I Mura Corp .. Jericho. N.Y. 
OPCOA, Inc .• Edison. N.J. 
Penn Keystone Corp .• Ansonia, Conn. 
Photo Chemical Prods. Cal., Santa 

Monica. Cal. 
Precision Dynamics Corp., Burbank, Cal. 
Raytheon Co., Burlington. Mass. 
Shlgoto Inds., Ltd., New York, N.Y. 
Square 0 Co., Park Ridge, III. 
Stacoswitch, Inc., Costa Mesa, Cal. 
Union Carbide, Consumer Prods., New 

York, N.Y. 
VemalineProds.Co .• Wyckoff, N.J. 
W-F Products, Inc., Denver, Co. 
Westmoreland Plastics Co., Latrobe, Pa. 

Lights, Edge lighting, Panel 
Dlalight Corp., Brooklyn, N.Y ... Vol ~482 
General Elec. Co., Elctrn. Comps. Sis. 

Dept., Schenectady, N.Y ......... Vol ~491 
GTE Sylvania Inc., Hillsboro, N.H. 

Vol :ze492-494 
K. C. C. Shokai L.td., Nada-ku, Kobe 657, 

Japan .. " ............................... " ..... Vol ~512 
Chicago Miniature Lamp Works, 

Chicago, III. 
Control Switch, Inc .. Folcroft, Pa. 
Devco Engrg .• W. ,Caldwell, N.J. 
General illumination, Inc., St. Paul, 

Minn. 
GTE Sylvania Inc., Danvers, Mass. 
Ind'i Elctm. Engrs., Van Nuys, Cal. 
Inter·Market, Inc., Glenview, III. 
Key Tronic Corp., Spokana, Wash. 
Lamps, Inc., Torrance, Cal. 
Ledex, Inc., Dayton, Ohio 
Leecraft Mfg. Co., Inc., Long Island 

City, N.Y. 
LVC Inds. Inc., Flushing, N.Y. 
Marco-Oak, Anaheim, Cal. 
Monsanto-Elctm. Spec. Prods., 

Cupertino, Cal. 
Mura Corp., Jericho. N.Y. 
OPCOA. Inc., Edison, N.J. 
Signallte, Neptune, N.J. 
Signet Scientific Co., Burbank, Cal. 
Sloan Co., Sun Valley, Cal. 
Vemaline·Prods.Co .• Wyckoff. N.J. 
W.V. Industries Inc .• Franklin Lakes, N.J. 

Lights, Indlcator-See Lights, 
Dial, Panel, etc-Also See 
Readouts & Readout Devices 

Lights, Infrared 
Monsanto-Elctrn. Spec. Prods., 

Cupertino, Cal ................ " .. "" ... Vol ~522 
Autotron. Inc., Danville. III. 
Chemical Etcihing Equip. & Supply, 

Alexandria, Va. 
Chicago Miniature Lamp Works, 

ChiCago,lII. 
Christie Elec" Los Angeles, Cal. 
Eimac. San Carlos. Calif. 
GTE Sylvania Inc., Danvers. Mass. 
Utronix, Cupertino, Cal. 
OAL Assocs., Inc., Westbury, N.Y. 
OPCOA, Inc .. Edison, N.J. 
Precision Dynamics Corp .• Burbank. Cal. 
Scientific Technology, Mountain View, Cal. 
Sensor Corp., Scottsdale, Pa. 
Sensor Technology, Chatsworth, CaL 
Spectronlcs, Inc., Richardson, Tex. 
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Lights, Ultraviolet 
Lights, Neon, Test-See 

Lights, Press-To-Test 
Lights, Oil-Tight 
OIallght Corp., Brooklyn, N.Y ... Vol ze482 
General Eiec. Co., Elctm. Comps. SIs. 

Dept., Schenectady, N. Y ......... Vol N91 
Allen-Bradley Co., MNwauk .. , Wisc. 
Chicago Miniature Lamp Works, 

Chlcago,lII. 
Control Switch, Inc., Folcroft. Pa. 
Cutler-Hammer, Milwaukee. Wisc. 
Data Display Products, Los Angeles, 

Cal. 
Drake Mig., Harwood Hgts., III. 
Furnas Elec. Co., Batavia. III. 
ladex, Inc., Dayton, Ohio 
Marco-oak, Anaheim, Cal. 
OPCOA, Inc., Edison. N.J. 
Sloan Co., SUn Valley, Cal. 
Square D Co., Park Ridge, III. 
Vemaline Prods. Co., Wyckoff, N.J. 

Lights, Placard-See Lights, 
Dial, Panel, Pilot & 
Accessories 

Lights, Press-To-Test 
General Elec. Co., Elctm. Comps. Sis. 

Dept" Schenectady, N.Y ...... ". Vol N91 
Marco-Oak, Anaheim, Cal ........ Vol :ze519 
Allen-Bradley Co., Milwaukee, Wisc. 
Carling Electric, W. Hartford, Conn. 
Chicago Miniature Lamp Works, 

Chlcago,lII. 
Clare-Pendar Co .. Post Falls. Idaho 
Control Switch. Inc., Folcroft. Pa. 
Cutler-Hammer, Milwaukee. Wisc. 
Dlallght Corp., Brooklyn, N.Y. 
Drake Mfg., Harwood Hgts., III. 
Electro Switch Corp., Weymouth, Mass. 
Furnas Elec. Co .. Batavia. III. 
General illumination, Inc., St. PaUl, 

Minn. 
Ind'i. Devices, Edgewater, N.J. 
Korry Mfg. Co., Seattle. Wash. 
LVC Inds. Inc., Aushlng, N.Y. 
Master Specialties, Costa Mesa, Cal. 
Square 0 Co., Park Ridge, III. 
TEC, Inc" Tucson, Ariz. 
VemalineProds.Co .. Wyckoff. N.J. 

Lights, Stroboscopic Source 
Slaughter Co., Ardmore, Okla. Vol 1"504 
B & K Instrs., Inc., Cleveland, Ohio 
Chadwick-Helmuth Co., Inc .• Monrovia, 

Calif. 
Edmund Scientific Co., Barrington, N.J. 
EG & G, Inc., Salem. Mass. 
EG&G, Inc., Bedford. Mass. 
Eimac, San Carlos, Calif. 
General Radio Co., Concord, Mass. 
GTE Sylvania Inc .. Danvers, Mass. 
Heimann GmbH, Mt. Vernon. N.Y. 
Heitz, Karl. Inc .• New York, N.Y. 
Illumination Inds., Inc., Sunnyvale, Cal. 
Kemlite Labs., Inc., Chicago, III. 
Mura Corp., Jericho. N.Y. 
Pioneer Elec. & Resch. Corp .• Forest 

Park. III. 
Power Instrs., Skokie, III. 
Sticht, Herman H. Co., Inc., New York, 

N.Y. 
U.S. Scientific Instrs., Watertown, Mass. 
Voltarc Tubes, Fairfield. Conn. 
Xenon Corp .• Medtord, Mass. 

Lights, Ultraviolet 
Atlas electric Devices, Chicago, III. 
Black Light Corp. Amer., San Gabriel, Cal. 
Christie EIec., Los Angeles, Cal. 
Clean Room Prods., Farmingdale, N.Y. 
Dolan-Jenner Inds .. Inc .• Melrose. Mass. 
Edmund Scientific Co .• Barrington, N.J. 
Eimac, San Carlos, Calif. 
Esco Products, Oak Ridge, NJ 
Gates, Geo. W. & Co., Franklin Sq" N.Y. 
GTE Sylvania Inc., Danvers, Mass. 
Hamamatsu Corp. (E), Middlesex, N. J. 
INuminatlon Inds., Inc., Sunnyvale, Cal. 
Kemlite Labs., Inc., Chicago. III. 
Magnaflux Corp., Chicago, III. 
Sara Scientific Co .• San Francisco, Calif. 
Shannon Luminous Mat'ls., Hoilywood. 

Cal. 
TAW Instrs., EI Segundo, Cal. 
Ultra-Violet Prods., Inc., San Gabriel, Cal. 
VOitarc Tubes, Fairfield, Conn. 
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Lights, Ultraviolet (cont'd) 
Wild Heerbrugg In~trs;, Farmingdale, N.Y. 
Xenon Corp., Medford, Mass. 

Limit Stops, Mechanical 
Northfield Precision: Instr. Corp., Island 

Pk., N.Y, .................................... ,. Vol2e658 
Precision Mechanisms Corp., 

Westbury, N.Y ..... , ..................... Vol a-990 
Bowmar/ALI, Inc., Acton, Mass. 
Datron Systems, Chatsworth,Cal. 
Furnas Elec. Co., Batavia, III. 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y. 
Perfect Gear & Instr. Corp., Northridge, 

Calif. 
PIC Design Division, Ridgefield" Conn. 
Planet Instr., Gardena, Cal. 
Sterling Instr., New Hyde Pk., NY 
Superior Mfg. & Instrument Corp.; Long 

Island City, N.Y. 
Tapeswitch Corp. Amer., Farmingdale, 

N.Y. 

Limiters, Current 
Airpax Elctrns., Inc., Cambridge, Md. 
Amold Magnetics, Culver City, Cal. 
Burndy Corp., Norwalk, Conn. 
Carbone Corp., Boonton, N.J. 
CGS Units, Inc., Rochester, N.Y: 
Coil Co. of Amer" Northvale, N.J. 
Diversified Elctrns., Evansville, Ind 
Environmental Communications Inc., 
. Santa Ana, Cal. 

Halmar Elctrns., Inc., Colurnbus, Ohio 
Kepco, Inc., Flushing, N.Y. 
Lambda Elctrns., Melville, N.Y. 
P.E.T., Inc., Pittsburgh, Pa. 
Robicon Corp., Pittsburgh, Pa. 
Texas Instruments, Attleboro, Mass. 

Limiters, Mi"rowave 
Aertech Inds., Sunnyvale, Calif. 
Airtron, Morris Plains, N.J. 
American Elctrn. Labs., Inc., Lansdale, Pa. 
Arra Inc., Bay Shore,. N.Y. 
Calvert Elctrns., Inc:, New York, N.Y. 
Collins Radio Co., Dallas, Tex. 
Engelmann. Microwave, Montville, N.J; 
Environmental Communications Inc., 

Santa Ana, Cal. 
General Microwave Corp., Farmingdale, 

N.Y. 
Merrimac Inds., Inc., West Caldwell,N.J. 
Microlab/FXR, Livingston, N.J. 
Microphase Corp., Cos Cob, Conn. 
Microwave Assocs., Inc., Burlington, Mass. 
Norsal Industries, Inc., BrentwOOd, N.Y. 
Physical Elctrn.Labs., Menlo Park, Calif. 
RCA Elctrns. Camps., Harrison, N.J. 
RHG Elctrns. Lab., Deer Park, N.Y. 
Ryka Scientific, Inc., Sunnyvale, Cal. 
Somerset Radiation Lab., Arlington, Va. 
Special Microwave Devices Oper., 

Waltham, Mass. 
Systron-Donner t,IIicrowave Div., Van 

Nuys, Cal. 
Varian Assocs., Palo Alto, Cal. 
Varian, Beverly, Mass. 
Vector Industries, Palo Alto, Cal. 
Watkins Johnson Co., Palo Alto, Cal. 

Limiters, Surge 
A TR Elctrns., Inc., Sl. Paul, Minn. 
Eastern Delta Corp., Fair Lawn, N.J. 
Edal Inds., Inc., E. Haven, Conn. 
EnvIronmental Communications Inc., 

Santa Ana, Cal. 
Joslyn Elctrn. Sys., Goleta, Cal. 
RFL Inds., Comms. Div., Boonton, N.J. 

Line Stretchers, Microwave
See Microwave Line 
Stretchers 

Linear Displacement 
Indicators-See Indicators, 
Linear Displacement 

Liners,. Tube Shield-See 
Shields, Tube 

Lines, Slotted-See Slotted 
Lines, Microwave 

Links,Relay (Microwave) 
Environmental Communications Inc., 

Santa Ana, Cal. 
Microwave Assocs., Inc., Burlington, Mass. 

Thomson-CSFlnc., New York, N.Y. 

Liquid Crystals-See Crystals, 
Liquid, Temperature 
Indicating 

Liquid-Level Indicators-See 
.Indicators, Liquid-Level 

Load Cells-See Cells, Load 

Loads, Dummy-See Dummy 
Loads 

Loads, Electronic, 
Variable-Also See Dummy 
Loads 

Advanced High Voltage Inc., Van Nuys, 
Cal ...................................... Vol t-594,595 

Bendix, Franklin, Ind ................. Vol2e609 
W-F Products, Inc., Denver, Co. 

Vol1eQ34 
Avtron Mfg., Inc., Cleveland, Ohio 
Electronauties, Littleton, Mass. 
Elctrn. Meas. Inc., Neptune, N.J. 
Kepco, Inc., Flushing, N.Y. 
Triac Elctm. Sys., Forest Hills, N. Y. 
Varian Assocs., Palo Alto, Cal. 
Waveline, Inc., W. Caldwell, N.J. 
Wide Band Engrg. Co., Phoenix, Ariz. 

Locators, Metal 
Gardiner Elctrns., Phoenix, Ariz. 
Heath Co., Benton Harbor, Mich. 
Rank Precision Inds., Des Plaines, III. 
Schonstedt Instr. Co., Reston, Va. 
Sensor Corp., Scottsdale, Pa. 
Stearns Magneties Inc., Cudahy. Wisc. 

Locators, Open-Short 
Associated Resch., Chicago, III. 
Beckman Instrs., Cedar Grove, N.J. 
Biddle, James G., Plymouth Meeting, 

Pa. 
Cablema.ster Div .• No. Hollywood. Cal. 
Communications Technology Corp., Los 

Angeles, Cal. 
Counterscan Systems, Sutton, Neb. 
Hipotronlcs, Inc., Brewster, N.Y. 
Peschel Instrs., Cape Coral, Fla. 
Railway Comm., Raytown, Mo. 
Slaughter Co., Ardmore, Okla. 
Tektronix, Inc., Beaverton, Ore. 
Tempo Instrument, Inc., Plainview, N.Y. 
Wiltron Co" Palo Alto, Calif. 

Locators, Pipe & Cable-See 
Locators, Metal 

Locks, Dial & Shaft 
Millen, James Mfg., Malden, Mass. 

Vol2e521 
Abacus Elctrns. Corp., Dobbs Ferry, N.Y. 
Accurate Elctrns. Corp., Elyria. Ohio 
Birnbach Co., Inc., Freeport, N.Y. 
Bowmarl ALI, Inc., Acton, Mass. 
Electronic Hardware Corp., Jamaica, 

N.Y. 
Jackson Bros., (London) Ltd., New 

York, N.Y. 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y. 
Keystone Elctrns. Corp., New York, N.Y. 
Lambda Elctrns., MelVille, N.Y. 
Millen, James Mfg., Malden,Mass. 
PIC Design Division, Ridgefield" Conn. 
Posltronic Inds., Springfield, Mo; 
Quadrastat Controls Corp., Glendale, Cal. 
Raytheon Co., Burlington, Mass. 
Raytheon Co., Quincy, Mass. 
Smith, Herman H., Inc., Bklyn., N.Y. 
Vemaline Prods. Co., Wyckoff, N.J. 
Waters Mfg., Inc., Wayland, Mass. 

Logic Circuits-See Cards, 
Logic; Circuits, Integrated; 
Modules, Logic 

Loudspeakers-See Speakers 

Louvers, Vents, & Windows 
(For Equipment)-See 
Cabinets & Accessories, 
Metal 

PRODUCT INDEX & DIRECTORY 

Lubricants 
Chassis-Trak, Div., Indianapolis, Ind. 

Vol 3-319 
Calg Labs., Inc., Westbury, N.Y. 
Cerac, Inc., Butler, Wisc. 
Chemplast, Inc., Wayne, N.J. 
Chemtronics, Inc., Brooklyn, N.Y. 
Cole-Flex Corp., W. Babylon, N.Y . 
Dow Corning Corp., Midland, Mich. 
Edwards High Vacuum, Grand Island, N.Y. 
Elctrn. Chemical Corp., Jersey City, N.J. 
GC ElectroniCS, Rockford, III. 
General Elec. Co., Waterford, N.Y. 
Jonard Inds. Corp., Bro!'x, N.Y. 
Loctite Corp., Newington, Conn. 
LPS Research Labs" Los Angeles, Cal. 
MacDonald & Co., Glendale, Calif. 
Merix Chem. Co., Chicago, III. 
Miller-Stephenson Chem. Co., Inc., 

Danbury, Conn. 
Nye, William F., Inc., New Bedford, Mass. 
Ram Chems., Gardena, Calif. 
Shannon Luminous Mat'ls., Hollywood, 

Cal. 
SWS Silicones Div., Adrian, Mich. 
Tech Spray, Amarillo, Tex. 
Techni-Tool, Inc., Philadelphia, Pa. 

GTI Corp. (E), Pittsburgh, Pa. 
IPT Corp., Sunnyvale, Cal. 
Mann, Henry Inc., Feasterville, Pa. 
Penn Engrg. & Mfg. Corp., Doylestown, 

Pa. 
Ragen Precision Inds., Inc., N. Arlington, 

N.J. 
Trio-Tech, Inc. of Calif., Burbank, Calif. 
Universallnstrs., Binghamton, N.Y. 

Machines, Crimping-see 
Tools, Crimping & Swaging 

Machines, Etching, & 
ProceSSing Printed Circuit 

Chemcut Corp., State College, Pa. 
Chemical Etching Equip. & Supply, 

Alexandria, Va. 
Cyclo-Tronics, Inc., Chicago, III. 
Edwards High Vacuum, Grand Island, N.Y. 
Kepro Cir. Sys., Inc., SI. Louis, Mo. 
Materials Resch. Corp., Orangeburg, N.Y. 
Sel-Rex Co. Div. Oxy Metal Finishing 

Corp., Nutley, N.J. 
.Superlor Elec., Bristol, Conn. 

Machines, Hermetic Sealing 
Associate General Labs., Inc., Brookfield, 

III.' Union Carbide, Chemicals & PlastiCS, New 
York, N.Y. 

Workman Elctrn. Prods., Inc., Sarasota, 
Fla. 

Conforming Matrix Corp., Toledo, Ohio 
. GTI Corp. (E), Pittsburgh, Pa. 

X-Acto, Long Island City, N.Y . 

Lugs-See Terminals, Lug 

Luminescent Chemicals-See 
Chemicals, Luminescent 

Luminous Paints-See Paints, 
Luminous 

LVDT's-See Transducers, 
Displacement 

Machines, Blueprint-See 
Blueprint Machines 

Machines, Cleaning-Also See 
Cleaners, Ultrasonic 

Aubin, A.E. Co., Glastonbury, Conn. 
Baron-Blakeslee, Div. Purex Corp., 

Chicago, III. 
Chemcut Corp., State College, Pa. 
Chemical Etching Equip. & Supply, 

Alexandria, Va. 
Clean Room Prods., Farmingdale, N.Y. 
Cobehn, Inc., Fairfield, N.J. 
Conforming Matrix Corp., Toledo, Ohio 
Cyclo-Tronics, Inc., Chicago, III. 
Electrovert, MI. Vernon, N.Y. 
Gagne Assocs., Inc., Binghamton, N.Y. 
Inland Mfg. Co., Omaha, Neb. 
Kepro Cir. Sys., Inc., SI. Louis, Mo. 
London Chemical Co., Bensenville, III. 
Mann, Henry Inc., Feasterville, Pa. 
Marcal Electro-Sonies, Los Angeles, Cal. 
Phillips Mfg. Co" Chicago, III. 
Sara Scientific Co., San FranCiSCO, ·Calif. 
Systron Donner Computer Systems Div., 

Concord, Cal. 
TechniC, Inc., Providence, R.I. 
Tronic Corp., Belmont, Calif. 
Ultrasonic Corp., Pipestone, Minn. 
Wells Elctrns., Inc., So. Bend, Ind. 
Zenrad Controls Co., Santa Barbara, Ca. 

Machines, Coil-Winding 
Arnold Magnetics, Culver City, Cal. 

Vol1e&07 
Coil Winding Equip. Co., Oyster Bay, N.Y. 
Eubanks Engrg., Monrovia, Calif. 
Freudenberg, B., Inc., New YOrk, N.Y. 
Kahle Engrg. Co., Union City, N.J. 
Possis Corp., Minneapolis, Minn. 
Solatron Enterprises, Inglewood, Calif. 
Stevens, Geo. Mfg. Co., Inc.; Chicago, III. 
Techni-Tool, Inc., Philadelphia, Pa. 
Universal Mfg. Co., Inc., Irvington, N.J. 

Machines, Component 
Handling, Feeding, Insertion 
& Sorting . 

Black & Webster, Inc., Waltham, Mass. 
Conrac Corp., Cedar Rapids, Iowa 
E-Systems Inc., Dallas, Tex. 
Eraser Co., Syracuse, N.Y. 
Freudenberg. B., Inc., New York,N.Y. 
Goodrich Div., Hudsonville, Mich. 

Kahle Engrg. Co., Union City, N.J. 
Solid State Equipment Corp., Fort 

Washington, Pa. 

Machines, IndUction Heating 
(Electronic) 

Cober Elctrns., Inc., Stamford, Conn. 
Vol 1-545 

Jade·Corp., Huntingdon Valley, Pa. 
Vol 1.384 

Cycle-Dyne, Inc., Jamaica, N.Y. 
Taylor-Winfield Corp., Warren, Ohio 
WestinghOuse Elec., Sykesville, Md. 

Machines, Lead Cutting & 
Forming 

Harwil Co., Santa Monica, Caiif. 
Mann, Henry Inc., Feasterville. Pa. 
Tech. Devices Co., Culver City, Cam. 

Machines,Marking & 
NUn;lbering 

Ackerman Gould Co., Inc., Oceanside, 
N.Y. 

Black & Webster, Inc., Waltham, Mass. 
Bostitch, E. Greenwich. R.1. 
Brady, W.H. Co., Milwaukee, Wisc. 
Conrac Corp., Westminister, Cal. 
GTI Corp. (E), Pittsburgh, Pa. 
Hermes Plastics, Inc., New York, N.Y. 
IPT Corp., Sunnyvale, Cal. 
Kingsley Mach. Co., Hollywood, Calif. 
Lectioetch, E. Cleveland, Ohio 
Markem Corp., Keene, N.H. 
Matthews, Jas & Co., Pittsburgh, Pa. 
Monarch Marking Sys., Dayton, Ohio 
Solatron Enterprises, Inglewood, Calif. 
Universal Instrs., Binghamton, N.Y. 

Machines, Mask Alignment & 
Exposure 

Jade Corp., Huntingdon Valley, Pa. 
VoI1e384 

Chemical Etching Equip. & Supply, 
Alexandria, Va. 

IPT Corp., Sunnyvale, Cal. 
Mann, David W. Co., Burlington, Mass. 
Opto-Metric Tools, Rockleigh, N.J .• 
Oriel Corp. of America, Stamford, Conn. 
Research Devices, Berkeley Heights, N.J. 

Machines, Metallizing, 
Vacuum-See Deposition 
Equipment, Vacuum 

Machines, Parts CI.aning-
See Machines, Cleaning 

Machines, Plastic Molding 
Alden Sys. Co., Inc., Westboro, Mass. 
Chemical Etching Equip. & Supply, 

Alexandria, Va. 
Custom Sci. Instrs., Inc., Whippany, N.J. 
Di-Acro, Lake City, Minn. 
H-P-M Div., MI. Giiead, Ohio 
Hull Corp., Hatboro, Pa. 
K-Tech., Inc" Framingham, Mass. 

100 Mfrs. In Bold face with page numbers describe this product In the White pages. 



PRODUCT INDEX" DIRECTORY Matrices, Computer-Also See Boards, Programming 
Mann, Henry Inc., Feasterville, Pa. 
Pentronix, Div., Lincoln Pk., Mich. 
Wabash Metal Prods., Wabash, Ind. 

Machines, Plating 
Aubin, A.E. Co., Glastonbury, Conn. 
Chemical Etching Equip. & Supply, 

Alexandria, Va. 
Harshaw Chem. Co., Cleveland, Ohio 
Opad Elec. Co., Inc., New York, N.Y. 
Sel-Rex Co. Div. Oxy Metal Finishing 

Corp., Nutley, N.J. 
Selectrons, Ltd., New York, N.Y. 
Technic, Inc., Providence, R.1. 
3M Co., SI. Paul, Minn. 

Machines, Printed Circuit 
Design" Artwork 
Generation 

W-F Products, Inc., Denver, Co. 
Volte934 

Mann. David W. Co .• Burlington, Mass. 

Machines, Printed Circuit 
Drilling" Punching 

A P Products, Inc., Painesville, Ohio 
Chemical Etching Equip. & Supply, 

Alexandria, Va. 
Di-Acro, Lake City, Minn. 
Gardner-Denver Co., Quincy, III. 
Kepro Cir. Sys., Inc., SI. Louis, Mo. 
Mann, Henry Inc., Feasterville, Pa. 
Superior Elec., Brtetol, Conn. 
Universal Instrs., Binghamton, N.Y. 

Machines " Accessories, 
Semiconductor 
Manufacturing 

Allied Chemical Corp., Morristown, N.J. 
Amersll, Inc., Hillsi\Je, N.J. 
Applied Materials Tech., Santa Clara. Cal. 
Ewald Instrs. Corp., Kent, Conn. 
GTI Corp. (E), Pitlsburgh, Pa. 
Hull CorP .• Hatboro. Pa. 
IPT Corp .• Sunnyvale. Cal. 
Kahle Engrg. Co .• Union City. N.J. 

. Lepel High Frequency Labs .• Maspeth, 
N.Y. 

Pentronix. Div .. Lincoln Pk., Mich. 
Red Point Corp .• Burbank. Calif. 
Research Devices, Berkeley Heights, N.J. 
Solid State Equipment Corp .• Fort 

Washington, Pa. 
Systonics. Inc., Winchester. Mass. 
Tekform Prods. Co., Anaheim. Cal. 
Temptronix Inc .• Newton. Mass, 
Universallnstrs .• Binghamton. N.Y. 
Wentworth Labs. Inc .• Broadfield. Conn. 

Machines, Shock Testing
See Testers, Shock 

Machines, Solderability 
Testing 

Chemical Etching Equip. & Supply. 
Alexandria. Va. 

Electrovert, MI. Vernon. N.Y. 
Freudenberg, B., Inc., New York, N.Y. 
MacDonald & Co., Glendale, Calif. 
Mann. Henry Inc .• Feasterville, Pa. 
Multicore Sales Corp., Westbury. N.Y. 

Machines, Soldering-See 
Soldering Equip. 

Machines, Spinner, 
Photo-Resist 

Headway Research. Inc .• Garland. Tex. 

Machines, Terminal .Installing 
Amp InC., Harrisburg. Pa. 
Ark-Les Switch Corp., Watertown, Mass. 
Berg electronics, New Cumberland, Pa. 
Black & Webster. Inc .• Waltham, Mass. 
Bumdy Corp., Norwalk. Conn. 
Elco. Willow Grove, Pa. 
Molex Inc., Lisle, III. 
Sjoberg. C. & Son. Inc .• Cranston, R.I. 
Smith, Herman H., Inc., Bklyn., N.Y. 
Universallnstrs .• Binghamton. N.Y. 
Vector Elctrn •. Co., Inc •• Sylmar, Cal. 
Waldom Elctrn •. , Inc., Chicago, III. 
Zierick Mfg. Corp .• MI. Kisco, N.Y. 
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Machines, Transistor 
Assembling 

GTI Corp. (E), Pittsburgh, Pa. 
IPT Corp., Sunnyvale, Cal. 
Kahle Engrg. Co., Union City. N.J. 
Solid State Equipment Corp., Fort 

Washington. Pa. 

Machines, Vibration Fatigue 
Testlng-$ee Vibration Test 
Systems 

Machines, Wafer Allgnment
See Machines, Mask 
Alignment & Exposure 

Machines, Whiteprint-See 
Whiteprint Machines 

Machines, Wire Marking, 
Hand" Automatlc-See 
Wire Marking Machines 

Machines, Wire Measuring" 
Cutting-5ee Wire 
Measuring & Cutting 
Machines 

Machines, Wire 
Wrapping-Also See Wire 
Wrapping Tools 

General Radio Co., Concord. Mass. 
Hughes Aircraft Co., Ind'i. Prods. 

Div.llnd'l. Auto, OceanSide, Cal. 
Mann, Henry Inc., Feasterville. Pa. 
Ragen Precision Inds .• Inc .• N. Arlington. 

N.J. 
Standard Logic, Santa Ana. Cal. 
Superior Elec:., Brl8tol, Conn. 
Universallnstrs., Binghamton, N.Y. 
Zippertubing Co .• Los Angeles, Calif. 

Magnetic Analyzers-See 
Analyzers, Magnetic 

MagnetiC Core Testers-See 
Testers, Magnetic Core 

MagnetiC Field Indicators
See Indicators, Magnetic 
Field 

Magnetic FOil-See Foil, 
Magnetic 

MagnetiC Iron Oxides 
Indiana General, Valparaiso. Ind. 

MagnetiC Recording Tape-
See Tapes, Recording, 
Magnetic 

MagnetiC Shields" Materials 
-See Shields, Magnetic 

Magnetic Tape Recorders
See Recorders, Magnetic 
Tape-Also See Data 
Recorders 

Magnetizers 
LOJ Electronic8, Troy, Mlch. __ VoIt"4n 
RFL 1ndB., Instr. Dlv~ Boonton, N.J. 

Vol 1"497 
Thoms. & Skinner, Inc., Indianapolis, 

Ind. .................................. _._ •••• VoIte515 
Advanced Kinetics. Costa Masa, Calif. 
Arnold EngineeringCo~ Marengo, 1\1. 
Barnes & Reinecke, Inc., Chicago. IIi. 
Coil Co. of Amer., Northvale, N.J. 
GRM Corp~ Medford, N.J. 
Indiana General. ValparaiSo. Ind. 
Mag-Con, Inc., New Brighton. Minn. 
MagnafluxCorp., Chicago. III. 
Stearns Magnetics Inc .• Cudahy. Wise. 

Magnetometers 
Ohio ~mltronlcs, Columbus, Ohio 

VoIt"49t 
RFL Inds., Inslr. Div., Boonton, N.J. 

VoIt"497 
Advanced Kinetics, Costa Mesa, Calif. 
Automation Inds., Danbury. Conn. 
CALEX (California Elctm. Mfg. Co.). 

AIllmO, Calif. 
Electro-Mechanics Co., Austin, Tex. 
Honeywell. MinneapOliS, Minn. 
LDJ ElectronICs, Troy, MiCh. 

Princeton Applied Resch. Corp., Prlnceion. 
N.J. 

Rank Precision Inds., Des Plaines, III. 
Schonstedt Instr. Co .• Reston, Va. 
Varian Assocs .. Palo Alto. Cal. 
O. S. Walker Co., Worcester. Mass. 

Magnetoreslstors, Hall 
American Aerospace Controls Inc., 

FIIfIIIIngdaIe, N.Y ...... _ ....... __ Vol 2e332 
LOJ Electronics, Troy, Mich. 
Oxford Instr. Corp .• Annapolis. Md. 
Superior Mfg. & Instrument Corp .• Long 

Island City, N.Y. 

Magnetron Teaters-See 
Testers, Magnetron 

Magnetrons-See Tubes, 
Magnetron 

Magnets, Electromagnetic 
Advanced Kinetics. Costa Mesa. Calif. 
Coil Co. of Amer .• Northvale, N.J. 
Component Specialties. T ample City. Cal. 
High Voltage Engrg. Corp .• Burlington, 

Mass. 
LOJ Elec:tronlcs, Troy, Mich. 
Ogallala Elctrns., Ogallala. Neb. 
Process & Instrs. Corp .• Brooklyn, N.V. 
Shlgoto Inds., Ltd., New York, N.Y. 
Steams MagnetiCS Inc .• Cudahy, Wise. 
Sunshine Sci. Instrs., Inc .• Philadelphia, Pa. 
Systron-Donner Corp., Concord, C8I. 
TOK Elctrns. Corp., Long .... nd CIty, 

N.Y. 
Tohoku MetaIIOds., Ltd., Tokyo. Japan 
Varian Assocs .• Palo Alto. Cal. 
O. S. Walker Co., Worcester, Mass. 

Magnets, Focusing-See 
Magnets, Permanent 

Magnets (Lab. Type) 
LOJ Electronics, Troy, MIch. .... Vol 1"476 
COil Co. 01 Amer .• Northvale, N.J. 
Coit industries, Elizabethtown, Ky. 
General Hardware Mfg. Co., New York. 

N.Y. 
High Voltage Engrg. Corp .• Burlington. 

Mass. 
RFL Inds., Inslr. DiY., Boonton, N.J. 
Shlgoto 1ndB., Ltd., New York, N.Y. 
3M Co .• 51. Paul. Minn. 
3M Co~ 0IeIectrIc Materi ... & Sya. Diy .. 

$I. P8u1, Minn. 
Varian Assocs .• Palo Alto, Cal. 
Varian Assocs .• Travel Wave Tube Div., 

Palo Alto. Cal. 
O. S. Walker Co .• Worcester, Mass. 

Magnets, Permanent 
Arnold Engineering Co., Marengo, In. 

VoI3t'tOO4 
Ferronlca, InC., F8irpOrt, N.Y. VoI3t'1008 
Atlen-8radley Co., Milwllllkee, WI8c. 
Barker Elec. Sis .• Ship Bottom, NJ 
Bunting Magnetics Co., Franklin Park. III. 
Ceramic Magnetics. Inc., Fairfield. N.J. 
Coit Industries. Elizabethtown, Ky. 
Edmund Scientific Co .• Barrington. N.J. 
Ferroxcube Corp., SaugertIes, N.Y. 
General Hardware Mfg. Co .. New York. 

N.Y. 
General Magnetic Corp .• DetrOit. Mich. 
Hamilton Technology. Inc., Lancaster. Pa. 
Hoskins Mfg. Co .. Detroit, Mich. 
Hudson Wire Co, Ossining. N Y 
Indiana General, Valparaiso, Ind. 
Moody Tools, Inc .• PrOYidence. R.I. 
Murata MIg. Co. Ltd~ Kyoto, Japan 
Nucleonic Prods., Canoga Pk, Cal. 
Ogallala Elctrns .• Ogallala. Neb. 
Reed Switch Dev. Co .• Greenwich, Conn. 
Sal-Rex Co. 0Iv. Oxy Metal Finishing 

Corp .. Nulley, N.J. 
StIIgoto Inda.. Ltd., New York, N.Y. 
Stackpole Carbon Co., Magnet 0Iv .• Kane. 

Pa. 
Stearns MagnetiC$Inc., Cudahy. Wise. 
TOK ElactronIca Co. •. Ltd., Chlyoda-ku, 

Tokyo 101, Japan 
TDK EIctrns. Corp., Long I8IIInd City, 

N.Y, 
T~ • SkInner, Inc., Indianapolill, 

Ind. 
3M Co., Sl. Paul. Minn. 

For addresses, phones and .key personnel, see YELLOW Pages. 

3M Co., DteIectrIc Materials & Sye. DiY .. 
$I. Paul, Mlnn. 

Tohoku Metal IOds .. Ltd .. Tokyo, Japan 
Varian Assocs .• Palo Alto. Cal. 
Varian Assocs., Travel Wave Tube Oiv., 

Palo Alto. Cal. 

Magnets, Superconductlng 
Advanced Kinetics. Costa Me~. Calif. 
American Magnetics. Oak Ridge. Tenn. 
Coit Industries. Elizabethtown, Ky. 
Columbia Superc:ond!K:tor & Cryogenics 

Co .• Allentown, Pa. 
Oxford Instr. Corp., Annapolis. Md. 
Rol-a-chart 0Iv .• Diamond Springs. Ca. 
Varian Assocs.. Palo Alto. Cal. 

Magnifying Glasses, 
Inspection 

Bausch & Lomb, Rochester, N.Y. 
EG&G. Inc .• Bedford, Mass. 
Mann. Henry Inc., FeastervHle. Pa. 
Opto-Metric Toots. Rockleigh, N.J. 

Marker Strlps-See Strips, 
Marker & Fanning 

Markers, Dry Transfer-5ee 
Kits, Marking 

Markers, Identiflcatlon-5ee 
Labels; Nameplates 

Markers, R-F-5ee Generators, 
Marker 

Markers, Termlnal-See Kits, 
Marking, etc. 

Markers, Wire, Tab" Sleeve 
-5ee Wire Markers 

Marking Inks-5ee Inks, 
Marking 

Masers 
AIL, Div. Cutler-Hammer, Inc .. Deer Park. 

N.Y. 
Conforming Matrix Corp .• Toledo. Ohio 

Mask Alignment" Exposure 
Systems-See Machines, 
Mask Alignment & Exposure 

Masking Fllms-See Films, 
Masking 

Masks, Fabrl~tlon, 
Depoaitlon-5ee Services, 
Mask Making 

Masts, Antenna-5ee Antenna 
Towers & Supports 

Materials, Graphite 
Aremco Prods., Inc .• Briarcliff Manor. N.Y. 
Emerson & Cuming.lnc .• Canton, Mass. 
Pure Carbon Co., Inc .• 51. Marys. Pa. 
Stackpole Carbon Co., Carbon Dlv .• Sl. 

Marys, Pa. 
Union Carbide. Carbon Prods. 0Iv .• New 

York, N:Y. 

Materials, Self-Lubricating 
Basic CeramiCS Inc., Hawthorne. N.J. 
Carbone Corp .• Boonton, N.J. 
CarbOnindum Co., NIqera Fells, N.Y. 
Cerac. Inc., Butler. Wise. 
Chemplast, Inc .. Wayne. N.J. 
Dixon Corp .• Bristol. R.I. 
E.I. DuPont DeNemoura & Co., 

Wilmington. Del. 
GAF Corp., New York. N.Y. 
Materials Resch. Corp .• Orangeburg. N.Y. 
OhiO Carbon Co .• Cleveland, Ohio 
Pure Carbon Co., Inc., SI. Marys. Pa. 
Rogers Corp., Rogers, Conn. 
Thiokol Chemical Div .• Trenton, N.J. 
Union Carbide. ~rbon Prods. 0Iv .• New 

Vork, N.Y. 

Matrices, Computer-Also s.e 
Boards, Programming 

AD Automation, ROChester, N.Y. 
VoI1e386 

info.Ute Corp., Corona, N.Y._ Vol "'0 
Inter8wItGh, BurIIngeme, Cal. VoI2'"10n 
LVe Inds. inc., FlU$hIng, N.Y. Vol 2'"1046 
Mae Panel Co., HIgh PI., N.C. •• VoI3t'701 
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Sealectro Corp., Mainllroneck, N.Y. 
Vol2e1133 

Virginia Panel Corp., Waynesboro, Va. 
Vol "72 

A. D. Data Sys., Inc., Rochester, N.Y. 
TDK Electronics Co., Ltd., Chiyoda-kli, 

Tokyo 101, Japan 
TDK Elctms. Corp., Long Island Cily, 

N.Y. 
Tohoku Metal lods., Ltd., Tokyo; Japan 
Trompeter E)ctms.; Chatsworth, Cal. 

Mechanical Readouts-See 
Readouts, Electromechanical 

Memories, Buffer 
Advanced Memory Systems, Inc .• 

Sunnyvale, Cal . . , 
American Astrionics, Costa Mesa, Cal 
Corning Glass Works, Raleigh, N.C. 
Design Elements, Columbus, Ohio 
Mostek Corp., Carrollton, Tex. 
National Semiconductor, Santa Clara, Cal. 
NES, Inc.,. Itasca, III. 
Princeton Elctrn. Prods., New Brunswick, 

N.J. 
Signetics. Corp., Sunnyvale, Calif. 
Telex Comm. Div., Minneapolis, Minn. 
Texas Instruments, Dallas, Tex. 

Memory Systems, Delay Line 
Andersen Labs. Inc., Bloomfield, Conn. 

Vol "82 
Computer Devices, Commack, N.Y. 

Vol "93 
Bel Fuse, Inc., Jersey City, N.J. 
Billey ElectriC, Erie, Pa. 
Control Elctms. Co., Inc., Farmingdale, 

N.Y. 
Corning Glass Works, Raleigh, N.C. 
Dil An Controls, Inc., Boston, Mass. 
Microsonics, Inc., Weymouth, Mass. 
TDK Electronics Co., Ltd., Chiyoda-ku, 

Tokyo 101, Japan 

Memory Systems, Core 
Ampex Corp., Redwood City, Calif. 
Cambridge Memories, Inc., Concord, 

Mass. 
Corning Glass Works, Elctm. Prods. 

Div., Corning, N.Y. 
Data General Corp. (E), Southboro, Ma. 
Datapac, Inc., Costa Mesa, Cal. 
Dil An Controls, Inc., Boston, Mass. 
Digttal Equip. Corp., Maynard, Mass. 
Elctrn. Memories, Hawthorne, Cal. 
Fabri-Tek, Inc., Minneapolis, Minn. 
Fabri-Tek, Inc., Memory ProductS Div, 

Minneapolis, Minn. 
Lear Siegler, Inc., Santa Monica, Calif. 
Lear Siegler, Grand Rapids, Mic;tl. 
Lockheed Elctrns. Co., Watchung, N.J. 
Lockheed Elctrns. Co., Los Angeles, Cal. 
Standard Logic, Santa Ana, Cal. 
Standard Memories, Inc., Ft. Lauderdale, 

Fla. 
TDK Electronics Co., Ltd., Chiyoda-ku, 

Tokyo 101, Japan 
TDK Elctrns. Corp., Long Island City, 

N.Y. 
Toledo Scale , Toledo, Ohio 
Varian Assocs., Palo Alto, Cal. 

Memory Systems, Disc 
Burroughs Corp., Pasadena, Cal. 

VoI1-S30 
Datum, Inc., Anaheim, Calif ..... VoI1-S40 
Ampex Corp., Redwood City, Calif. 
Applied MagnetiCS Corp., Goleta, Calif. 
Cal~ornia Computer Prods., Anaheim, Cal 
Data Disc, Inc., Sunnyvale, Cal. 
Data General Corp. (E), Southboro, Ma. 
Digital Dev. Corp., San Diego, Calif. 
Digital Equip. Corp., Maynard, Mass. 
Diva, Inc., Eatontown, N.J. 
Elctrn. Memories, Hawthorne, Cal. 
General Instr. Corp., Hawthorne, Cal. 
Gould, Inc" Cleveland, Ohio 
Microdata Corp., Irvine, Cal. 
NES, Inc., Itasca, III. 
Remex, Sahta Ana, Cal. 
Singer Co., Glendale, Cal. 
Wang Labs., Inc., Tewksbury, Mass. 

Memory Systems, Drum 
Datum, hic., Anaheim, Calif ..... Vo11-s40 
Digital Equip; Corp., Maynard, Mass. 
General'lnstr. Corp., Hawthorne, Cal. 

Gould, Inc., Cleveland, Ohio 
Kenton Engrg. Corp., Skokie, III. 
NES, Inc." Itasca, III. 
RCA Gov!. &Comm. Sys., Moorestown, 

N.J. 

Memory Systems, Tape 
Almond Instrs. Co., Covina, Cal 

Vol 10935 
Datum, Inc., Anaheim, .Calif ..... Vol1-S40 
Telex Comm. Div., Minneapolis, Minn. 

Vo11-S76 
Ampex Corp., Redwood City, Calif. 
Bell & Howell Co., Pasadena, Calif. 
Burroughs Corp., Pasadena, Cal. 
California Comp~ter Pr()ds., Anaheim, Cal 
Collins Radio Co., Dallas, Tex. , 
Data General Corp. (E), Southboro, Ma. 
Data Recording Sys., Sunnyvale, Cal. 
Datacom, Inc., Ft. Walton Bch., Fla. 
Digital Equip. Corp., Maynard, Mass. 
Diva, Inc., Eatontown, N.J. 
Gould, I"c::, Cleveland, Ohio 
Int'l. Computer Prods., DaUas, Tex. 
Microdata Corp., Irvine, Cal. 
NES, Inc., Itasca, III.' 
Raymond Engrg. Inc., Middletown, Conn. 
Remex, Santa Ana, Cal. 
Texas Instruments, Inc., Houston, Tex. 
3M Co., St. Paul, Minn. 
Tohoku Metal Inds., Ltd., Tokyo, Japan 
Wang Labs., Inc., Tewksbury, Mass. 

Memory Systems, Thin-Film, 
Planar . 

Cambridge Memories, Inc., Concord, 
Mass. 

NES, Inc., Itasca, III. 
Rogers Corp., Rogers, Conn. 

Memory System$, Thin-Film, 
Plated Wire 

Berg Electronics, New Cumberland, Pa. 
Honeywell, Minneapolis, Minn. 
Tohoku Metal Inds., Ltd., Tokyo, Japan 

Memory Systems, 
Semiconductor 

American Astrionica, Costa Mesa, Cal 
Vol 10321 

Computer Devices, Commack, N.Y. 
Vol 30993 

Advanced Memory Systems, Inc., 
Sunnyvale, Cal 

Ampex Corp., Redwood City, Calif. 
Cambridge Memories, Inc., Concord, 

Mass. 
Clarke - Hess, New York, N.Y. 
Data General Corp. (E), Southboro, Ma. 
Datapac, Inc., Costa Mesa, Cal. 
Dil An ControlS, Inc., Boston, Mass. 
Elctrn. Memories, HaWthorne, Cal. 
Inter-Computer Elctrns., sub. American 

Electrn. Lab., Lansdale, Pa. 
Lear Siegler, Inc., Santa Monica, Calif. 
Mostek Corp., Carrollton, Tex. 
National Semiconductor, Santa Clara; Cal. 
Pacific Technology, Renton, Wash. 
Ragen Precision Inds., Inc., N. Arlington, 

N.J. 
RCA Govt. & Comm. Sys., Moorestown, 

N.J. 
SCS CorporaUon-Microsystems, Ft. 

Lauderdale, Fla. 
Signetics. Corp., Sunnyvale, Calif. 
Spectrum Dynamics, Inc., Ft. Lauderdale, 

Fla. 
Standard Logic, Santa Ana, Cal. 
Standard Memories, Inc., Ft. Lauderdale, 

Fla. 
Texas Instruments, Dallas, Tex. 
Xerox Data Sys., EI Segundo, Cal 

Metal Compounds, FOilS, 
Powders, Sheet, Stock 

Ad-Vance MagnetiCS, Rochester, Ind. 
Vol 3-1006 

CRM, Dlv. Consolidated Refining Co.; 
Mamaronack, N.Y ................... Vol301092 

Alpha Metals, Inc .. Jersey City, N.J. 
Bram Metallurgical-Chem. Co., Phila., Pa. 
Cleveland Refractory MetalS Div., Solon, 

Ohio 
Colt Industries, Elizabethtown, Ky. 
Fansteellnc., N Chicago, III. 
General Elec. ,Co .. Lamp Parts & Equip. 

Sales Oper., Cleveland, Ohio 
Hamilton Technology, Inc., Lancaster, Pa. 

Handy & Harman, New York, N.Y .. 
Kawecki Berylco Inds., Inc., New York, 

N.Y. 
Leico Inds., Inc., New York, N.Y. 
Materials Resch. Corp., Orangeburg, N.Y, 
Materials Technology, Inc., Somerset. N.J. 
NL Inds.,lnc., Metal Div., New York, NY. 
Philips Elmet Corp., Lewiston, Me. 
Reynolds Metals Co., Richmond, Va. 
United,Mineral & Chem .. Corp., ,New York, 

N.Y. 

Metal Oxides 
Alpha Metals, Inc., Jersey City, N.J. 
Baker, J:T. Chemical Co., Phillipsburg, 

N.J.' . 
Dow Chemical CO.,Midland, Mich. 
Goldsmith Precious Metals Div., Chicago, 

III. 
GTE Sylvania, Inc., T awanda, Pa. 
Handy & Harman, New York, N.Y. 
Harshaw Chem. Co., Cleveland, Ohio 
Int'l. Elctrn. Resch., Burbank, Cal. 
Kawecki Berylco .Inds., Inc., New York, 

N.Y. 
Leico Inds., Inc., New York, N.Y. 
M & T Chemicals Inc., Rahway, N.J. 
Materials Resch. Corp., Orangeburg, N.Y. 
Micrite Metal Mfg., Inc., Canoga .Park, 

Cal. 
Philadelphia Quartz Co., Phila., Pa. 
Union Carbide, San Diego, Cal. 
United Mineral & Chem. Corp., New York, 

N.Y. 

Metal Parts-See Services, 
Metal Parts Fabrication 

Metals, Clad 
Alpha Metals, Inc., Jersey City, N.Je 
Bram Metallurgical-Chem. Co., Phil a., Pa. 
CRM, Div. Consolidated Refining Co., 
. Mamaroneck, N.Y. 
GTE Sylvania Inc., Newark, N.J. 
Handy & Harman, New York, N.Y. 
Materials Technology, Inc .. Somerset, N.J. 
Revere Copper and Brass, Incorporated, 

New York, N.Y. 
Reynolds Metals Co., Richmond, Va. 
Synthane Taylor Corp., Valley Forge, Pa. 
Texas Instruments, Attleboro, Mass. 

Metals, High Purity 
CRM, Div. Consolidated Refiniog. Co., 

Mamaroneck, N.Y ................... Vol 3"1092 
Alpha Metals, Inc., Jersey City, N.J. 
Anchor Alloys, Inc., Brooklyn, N.Y. 
Aremco Prods., Inc., Briarcliff Manor, N.Y. 
Bram Metallurgical-Chem. Co., Phila., Pa. 
Cerac, Inc., Butler, Wisc. 
Cleveland Refractory Metals Div., Solon, 

Ohio 
Cohn, Sigmund, Mt. Vernon, N.Y. 
Goldsmith Precious Melals Div., Chicago, 

III. 
GTE Sylvania Inc., Newark, N.J. 
Handy & Harman, New York, N.Y. 
Kawecki Berylco Inds., Inc., New York, 

N.Y. 
Kester Solder Co, Chicago, ill. 
Leico Inds., Inc., New York, N.Y. 
Materials Resch. Corp., Orangeburg, N.Y. 
NL Inds., Inc., MetalDiv., New York, N.Y. 
Nucleonic Prods., Canoga Pk, Cal. 
United Mineral & Chem. Corp., New York, 

N.Y. 

Metals, Precious-AlSO See 
Powders, Precious Metal 

CRM, Div. Consolidated Refining Co., 
Mamaroneck, .. N.Y ................... Vol 3"1092 

Alpha Metais, Inc., Jersey City, N.J. 
Anchor Alloys, Inc., Brooklyn, N.Y. 
Aremco Prods., Inc., Briarcliff Manor, N.Y. 
Bram Metallurgical-Chem. Co., Phila., Pa. 
Cerac, Inc., Butler, Wisc. 
Cohn, Sigmund, Mt. Vernon, N.Y. 
Electro-Science Labs., Pennsauken, N. J. 
Goldsmith Precious Metals Div., Chicago, 

III. 
Gte Sylvania Inc., Belmont, Cal. 
Handy & Harman, New York, N.Y. 
Leico Inds., Inc., New York, N.Y. 
Materials for Elctms., Inc., Jamaica, N. Y. 
Materials Resch. Corp., Orangeburg, N.Y. 
Sel·Rex Co. Div. Oxy Metal Finishing 

Corp., Nutley, N.J. 
TechniC, Inc., Providence, R.1. 

United Mineral & 'Chem. Corp .. New York, 
N.Y. 

Metals, Rare 
Alpha Metals, Inc., Jersey City, N.J. 
Anchor Alloys, Inc., Brooklyn, N.Y. 
Aremco Prods., Inc., Bri.arcl~ Man()r, N.Y. 
Associated Engrg. & Mfg. Corp., Upper 

Montclair, N. J. 
Bram Metallurgical-Chem. Co., Phila.,. Pa. 
Cerac, Inc., Butler, Wisc. 
Cohn, Sigmund, Mt. Vernon, N.Y. 
Dow Chemical Co., Midland, Mich. 
Kawecki Berylco Inds., Inc., New York, 

N.Y. . . 

Leico Inds .. Inc., New York, N.Y. 
Materials for Elctrns., Inc., Jamaica, N.Y .• 
Materials Resch. Corp., Orangeburg, N.Y. 
Sel·Rex Co. Div. Oxy Metal Finishing 

Corp., Nutley, N.J. 
TechniC, Inc., Providence, R.1. 
United Mineral & Chern. Corp., New York, 

N.Y. 

Metals, Refractory 
Anchor Alloys, Inc., Brooklyn, N.Y. 
Aremco Prods., Inc .. Briarcliff Manor, N.Y. 
Bram Metaliurgical·Chem. Co., Phila., Pa. 
Cerac, Inc., Butler, Wisc. 
Cleveland Refractory Metals Div., Solon, 

Ohio 
Colt Industries, Elizabethtown, Ky. 
Fansteel Inc .. N Chicago, III. 
General Elec. Co., Lamp Parts & Equip. 

Sales Oper., Cleveland, Ohio 
GTE Sylvania, Inc., Towanda, Pa. 
Kawecki Berylco Inds., Inc., New York, 

N.Y. 
Leico Inds., Inc., New York, N.Y. 
Mallory Metallurgical, Indianapolis, Ind. 
Materials Resch. Corp., Orangeburg, N.Y. 
Philips Elmet Corp., Lewiston, Me. 
Semicon Assoc., Inc., Lexington, Ky. 
United Mineral & Chem. Corp., New York, 

N.Y. 
Westinghouse Elec. Corp., Defense & 

Public Sys, PittsbWgh, Pa. 

Metals, Semiconductor-5ee 
Crystals, Semiconductor 

Metal-To-Glass Alloys-See 
Seals, Glass-To-Metal 

Meter Cases-5ee Cases, 
Equipment 

Meter Controllers-5ee 
Relays, Meter 

Meter Expanders-5ee 
Multipliers, Meter 

Meter Shunts-See Shunts, 
Meter 

Meter Testers-See Testers, 
Meter 

Meters, A-C Leakage 
Including Adapters 

ITT Jennlogs, San Jose, Cal 
VoI1e458,4S9 

ITT Jennings, Instrus. & Systems, San 
Jose, Calif ......................... Vol 1e458,4S9 

Triplett Corp., Bluffton, Ohio .. Vol 1-S23 

Meters, Acceleration 
Unholtz-Dickie Corp., Hamden, Conn. 

Voll0S30 
Advanced Dynamic Instrs. Div., Alexandria, 

Va. 
Bendix Corp., Davenport, Iowa 
Columbia Resch. Labs., Woodlyn, Pa. 
Dytronlcs Co., Columbus, Ohio 
Endevco, Pasadena, Calif. 
Engdahl Enterprises, Costa Mesa, Cal. 
General Radio Co., Concord, Mass. 
IMPACT·O·GRAPH Div., Bedford, Ohio 
Larson Aero Dev., Concord, Calif. 
Metrix Instr. Co., Houston, Tex. 
Reliance Elec. Co., Cleveland, Ohio 
Spectral Dynamics Corp. San Diego, San 

Diego, Cal. 
Sprengnether, W.F. Instr. Co., Inc., SI. 

Louis, Mo, 
Teledyne Geotech, D811as, Tex. 
Vibration Instrs .. Co., Anaheim, Cal. 

102 Mfrs. in BOld face with page numbers describe this product in the White pages. 
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Meters, Admittance 
Freed Tranllformer Co., Bklyn., N.Y. 

Vol 10445 
Dranetz Engrg. Labs., So. Plainfield, 

N.J. 
General Radio Co .• Concord. Mass. 
Rohde & Schwarz Sis., Passaic, N.J. 
Scientific-Atlanta, Inc., Atlanta, Ga. 

Meters, Ampere, A-C 
Beede Electrical Inatr. Co., Inc., 

Penacook, N.H ......................... Vol 1"394 
Electro-Meehanlcallnatr. Dlv., Perkasie, 

PI. ................................................ Vol 10433 
Filii. Meter Corp., UneasvlHe, Conn. 

Vol 10443 
Hickok Elect. Inatr ~ Cleveland, Ohio 

Vol 10453 
Modutec, Inc., Norwalk, Conn. 

Vol 1"486-489 
Newport Laba., Inc., Santa Ana, Cal. 

Vol 40417* 
Systron-Oonner Corp., Concord, Cal. 

Vol 1"511 
Systron-Donner Concord Inlltr. DIv~ 

Concord, Csi ........................... ;. Vol 10511 
Triplett Corp., Bluffton, Ohio . 

Vol 10516,519,527 
AIMed Elctms., Chicago, III. 
Ammon Instrs., Inc., Manchester, N.H. 
Amprobe Instr., Lynbrook, N.Y. 
Ballantine Laboratories. Inc., Boonton .. 

N.J. 
Biddle, James G., Plymouth Meeting, 

Pa. 
Bristol Div, Waterbury, Conn 
Columbia Elec. Mfg. Co., Cleveland, Ohio 
Dana Labs., Inc .. Irvine, Calif. 
Data PrecitJlon CorpOration, Wakefield, 

Mass. 
Dranetz Engrg. Labs., So. Plainfield, 

N.J. 
Electrical Instr. Svc., Inc., Mt. Vemon, N.Y. 
Electro-Numerics, Santa Clara, Cal. 
Esterline Angu8 Dlv., Indianapolis, Ind. 
Fluke, JOhn Mfg. Co., Inc., Seattle, Wash. 
General EIec. Co., Elctrn. Comps. Sis. 

Dept., Schenactedy, N. Y. 
General Elec., W. Lynn, Mass. 
General Rand Corp., Edison, N.J. 
Hallmark Standards, Inc., MI. Vernon, N.Y. 
Hoyt Elee. Instr. WOrkll, Belmont, Mass. 
Ideal Precision Meter Co., Brooklyn, N. Y. 
Int'!. Instrs., Orange, Conn. 
JeweH Electrlcallnstrs., Manchesler, 

N.H. 
Jonard Inda. Corp., Bronx, N.Y. 
Keithley Instrs .. Inc., Cleveland, Ohio 
Kratos, Pasadena, Cal 
Laraon lnetr. Co., Inc., Orangeburg. N.Y. 
Leader Instruments Corp., Long Island 

City, N.Y. 
LFE Corp., Waltham .. MasS. 
Micro Instr. Co., Hawthorne, Cal. 
NES, Inc., Itasca, III. 
a.v.s., Inc., East Orange, N.J. 
Sclantlflc Columbus, Columbus, OhIo 
Scientific Educational Prods., N.Y., N.Y. 
Shlgoto Inds., Ltd., New York, N.Y. 
Shunte Meters, New Haven, Conn. 
Sigma Instrs., Inc., Braintree. Mass. 
Simpson E1ec. Co., Chicago, III. 
Sunshine Sci. Instrs., Inc., Philadelphia, Pa. 
Telmar,lnc .• Columbus, Ohio 
WestinghOuse Elec. Corp., Newark, N.J. 
Weston Instruments, Inc., Newark, N.J. 

Meters, Ampere, D-C 
Beede Electrtcallnetr. Co., Inc., 

Penacook, N.H. _ .................... Vol 1"394 
EIectro-Mechanicallnstr. Dlv., Perkasie, 

PI. ................. _ ............................ Vol 10433 
Faria Meter Corp., Uncasville, Conn, 

Vol 10443 
Hickok Elect. Inatr., Cleveland, Ohio 

Vol 10453 
Modutec, Inc., Norwalk, Conn. 

Vol 1"486-489 
Newport Labs., Inc., Senta Ana, Csi. 

Vol 40417* 
Ohio Semltronics, Columbus, Ohio 

Vol 10491 
Systron-Donner Corp., Concord, Cal. 

Vol 1"511 
Systron-Donner Concord lnetr. Dlv., 

ConcOI'd, Csi ........ __ ... _ ......... Vol 1"511 
Triplett Corp~ Bluffton, Ohio 

Vol 1"519,527-529 

AHled Elctrnll~ Chicago, HI. 
Ammon Instrs., Inc., Manchester. N.H. 
Amprobe Instr .• Lynbrook, N.Y. 
AUL Instrs .• Inc., Flushng, N.Y. 
Biddle, James G., Plymouth Meeting, 

Pa. 
Columbia Elec. Mfg. Co., Cleveland, Ohio 
Dana Labs., Inc., Irvine, Calif. 
Data Precision Corporation, Wakefield, 

Mass. 
Dixson Inc., Meter Dlv., Grand Junction, 

Colo. 
Electrical Instr. Svc., Inc., MI. Vernon, N.Y. 
Electro-Numerics, Santa Clara, Cal. 
ESE, Inglewood, Cal. 
Esterline AngUlI Div~ IndlanapoUs, Ind. 
Faria. Thomas G. Corp., Uncasville, Conn. 
Fluke, John Mfg. Co., Inc .• Seattle, Wash. 
General Elec. Co., Elctrn. Compa. Sis. 
Dept~ Schenectady, N.Y. 

General Elec .• W. Lynn, Mass. 
General Rand Corp., Edison, N.J, 
Hallmark Standards. Inc .• Mt. Vemon, N.Y. 
Halmar Elctrns., Inc., Columbus, Ohio 
Heath Co., Benton Harbor. Mich. 
Hoyt Elec. lnetr. Works, Belmont, Mass. 
Ideal Precision Meter Co., Brooklyn, N. Y. 
Inl'l. Instrs., Orange, Conn. 
Jewell Electrical Inlltrs., Manchester, 

N.H. 
Jonard Inds. Corp., Bronx, N.Y. 
Keithley Instrs .• Inc., Cleveland, Ohio 
Kratos, Pasadena, Cal 
Larllon Instr. Co., Inc., Orangeburg, N.Y. 
Leader Instruments Corp .. Long Island 

City, N.Y. 
LFE Corp .• Waltham .. Mass. 
Micro Instr. Co .• Hawthorne, Cal. 
NES, Inc., Itasca, III. 
a.v.s., Inc., East Orange, N.J. 
RCA Elctrns. Comps .• Harrison, N.J. 
Schauer Mfg. Corp., Cincinnati, Ohio 
Scientific Columbus, Columbus, Ohio 
Scientific Educational Prods., N.Y .• N.Y. 
Shlgoto Inds., Ltd., New York, N.Y. 
Shurne Meters, New Haven. Conn. 
Sigma Instrs., Inc., Braintree, Mass. 
Slmpaon Elec. Co., Chicago, III. 
Sunshine Sci. Instrs., Inc., Philadelphia, Pa. 
Telmar, Inc., Columbus. Ohio 
Westinghouse Elec. Corp., Newark, N.J. 
Weston Instruments, Inc., Newark, N.J. 
Wiltron Co., Palo Alto, CalK. I 

Meters, Ampere, R-F 
Ballantine Laboratories. Inc., Boonton .. 

N.J. 
Electrical Instr. Svc., Inc., MI. Vernon. N.Y. 
Hallmark Standards, Inc .• MI. Vernon, N.Y. 
Ideal PreCision Meter Co., Brooklyn, N. Y. 
Keithley Instrs., Inc., Cleveland, Ohio 
Larson Instr. Co., I~ Orangeburg, N.Y. 
LFE Corp .. Waltham .. Mass. 
NE$, Inc., Itasca, HI. 
a.v.s .. Inc .• East Orange, N.J. 
Slmpaon Elec. Co~ Chicago, III. 
Sunshine Sci. Instrs., Inc., Philadelphia, Pa. 
Triplett Corp., Bluffton, Ohio 
Westinghouse Elec. Corp., Newark. N.J. 
Weston Instruments, Inc., Newark. N.J. 

Meters, Ampere, True RMS 
HickOk Elect. Instr., Cleveland, Ohio 

Vol 10453 
Ballantine laboratOries, Inc., Boonton .. 

N.J. 
Beede Electrical IntItr. Co~ Inc~ 

Penacook, N.H. 
Columbia Elec. Mfg. Co., Cleveland, Ohio 
Data Technology, Santa Ana, Cal. 
Electricallnstr. Svc., Inc., Mt. Vernon, N.Y. 
Esterline Angus Dlv~ Indianapolis, lnet. 
General Elec .• W. Lynn, Mass. 
Inservco, Inc .• La Grange, Ohio 
Larson Instr. Co., Inc., Orangeburg, N.Y. 
Leader Instruments Corp., Long Island 

City, N.Y. 
NES, Inc., Itasca, ilL 
av.s., Inc., E~t Orange, N.J. 
ScientUlc Columbus, CoIumbUII, OhIo 
Shlgoto Inds., LId., New York, N.Y. 
Triplett Corp., Bluffton, Ohio 
Weston Instruments, Inc., Newark, N.J. 

Meters, Distortion & Noise 
Meters, Ampere-Hour 
Curtis Instre., Inc., Mt. Kisco, N.Y. 

Vol 1"418 
Ohio Semltronlcs, Columbus, Ohio 

Vol 10491 
Data Technology, Santa Ana. Cal. 
General Rand Corp., Edispn, N.J. 
Halmar Elctrns .. Inc .• Columbus, Ohio 
NES, Inc., Itasca, ilL 
Sangemo EIec. Co., Springfield, III. 
TechniC, Inc., Providence, A.1. 
Weston Instruments. Inc .• Newark, N.J. 

Meters, Attenuation 
AIL, Div. Cutler-Hammer, Inc., Deer Park. 

N.Y. 
Edison Elctrns. Div., Manchester, N.H. 
General Microwave Corp., Farmingdale, 

N.Y. 
Jewell Electricallnstrll., Manchester, 

N.H. 
Maury Mic/owave Corp., Cucamonga, 
Cal~. 

Microlab/FXR, Livingston. N.J. 
Narda Microwave Corp., Plainview, N.Y. 
PRO Elctrns., Inc., Westbury, N.Y. 
a.v.s., Inc., East Orange, N.J. 
Rohde & Schwarz SiS., Passaic, N.J. 
Takeda Riken Industry Co., Ltd .. Tokyo 

176, Japan 
Varl-L Co., Inc., Denver, Colo. 
Welnschel Engrg. Co., Gaithersburg, 

Md. 

Meters, Audio Level 
AUled Elctms., Chicago, III. 
AUL Instrs., Inc .. Flushng, N.Y. 
B & K Instrs .• Inc .. Cleveland, Ohio 
Ballantine Laboratories, Inc .. Boonton .. 

N.J. 
Bowmar/ALI, Inc., Acton, Mass. 
Columbia Resch. labs., Woodlyn, Pa. 
Dixson Inc .• Meter Div., Grand Junction. 

Colo. 
Dynamics E1ctrnc. Prods., Inc., Santa 

Fe Springs, Cal. 
Edison Elctrns. Div., Manchester, N.H. 
General Radio Co .• Concord, Mass. 
General Rand Corp., Edison, N.J. 
Ideal Precision Meter Co., Brooklyn, N. Y. 
Int'!. Inslrs., Orange, Conn. 
J_ell Electrlcallnstrs~ Manch .. ter, 

N.H. 
Leader Instruments Corp .• Long Island 

City. N.Y. 
Modutec, Inc., Norwalk, Conn. 
Pulsar Instruments, Inc .. Redwood City. 

Cal. 
a.v.s., Inc., East Orange, N.J. 
RCA Elctms. Comps., Harrison, N.J. 
ROhde & Schwarz SiS., Passaic, N.J. 
Shlgoto Inds., Ltd., New York, N.Y. 
Simpson E1ec. Co., Chlcsgo, 10. 
Sprengnether, W.F. Instr. Co .• Inc .• SI. 

louis. Mo. 
Takeda Riken Industry Co .• Ltd., Tokyo 

176, Japan 
3M Co., SI. Paul. Minn. 
Tracor. Inc .. Austin. Tex. 
Triplett Corp., Bluffton, Ohio 
Weston Instruments, Inc .. Newark, N.J. 
Wiltron Co., Palo Alto, Calif. 

Meters, Cable Testing-See 
Testers, Cable 

Meters, Capacitance 
Boonton Elctrns., Parsippany, N.J. 

Vol 1...04,405 
Freed Transformer Co., Bklyn., N.Y. 

Vol 10445 
Hickok Elect. Instr., Cleveland, Ohio 

Vol 10452; Vol 40409* 
London Co., Cleveland, Ohio .. Vol 10476 
Beckman Instrs., Cedar Grove. N.J. 
Boonton Electronics Corp., Parsippany, 

N.J. 
Dranetz Engrg. Labs., So. Plainfield, 

N.J. 
Electro Sci. Ind~ Portland, Ore. 
Foxboro Co., Foxboro, Mass. 
General Rand Corp., Edison, N.J. 
Kikusui Elctms. Corp., Kawasaki City, 

Kanagawa-Pref., Japan 
Marconi lnetrll., Englewood, N.J. 
Micro Instr. Co .• Hawthorne, Cal. 
MSI Electronics. Inc .. Woodside, N.Y. 
Penn Airborne Prods., Southampton, Pa. 

Robertshaw Controls Co .• Richmond, Va. 
Rohde & Schwarz Sis., Passaic, N.J. 
SCS Corporatlon-Mlerosystems, Ft. 

Lauderdale, Fla. 
Sprague Elec. Co., No. Adams, Mass. 
Syatron-Donner Corp., Concord, Csi. 
Systron-Donner Concord Inatr, Dlv., 

Concord, Cal 
Tektronix, Inc., Beaverton, Ore. 
Wiltron Co .• Palo Alto, Cal~. 

Meters, Clamp-on 
Triplett Corp., Bluffton, Ohio .. Vol 10516 
General Elec., W. Lynn, Mass. 
Sticht, Herman H. Co., Inc., New York, 

N.Y. 
Weston Instruments, Inc .• Newark, N.J. 

Meters, Conductance 
Beckman Instrs .• Cedar Grove, N.J. 
Dranetz Engrg. Labs., So. Plainfield, 

N.J. 
General Elec .• W. Lynn, Mass. 
General Radio Co .• Concord. Mass. 
Kahl ScientKic Instr. Corp., EI Cajon, Calif. 
Midland Standard Inc .• Elgin, III. 
Rohde & Schwarz SiS., Passaic, N.J. 
Weston Instruments, Inc .• Newark. N.J. 
Yellow Springs Instr. Co., Inc .• Yellow 

Springs, Ohio 

Meters, Counting Rate, 
Nuclear 

Beckman Instrs .• (AISSD). Fullerton, Cal. 
Eldorado Electrodata. Concord, Cal. 
Milletron, Inc., Pittsburgh, Pa. 
NES, Inc., Itasca, III. 
Nuclear Resch. Corp., Southampton, Pa. 
NUCOR Corp., Denville, N.J. 
Packard Instrument Co .• Inc., Downers 

Grove,llI. 
Soltec Corp .• No. Hollywood, Cal. 
SSR Instrs. Co., Santa Monica, Cal. 
Vlctoreen Instr., Cleveland, Ohio 

Meters, Decibel Indicating 
Electro-Mechanlcallnstr. Dlv., PerkaSie, 

PI. ................................................ Vol 10433 
B & K Instrs., Inc .. Cleveland, Ohio 
Ballantine Laboratories, Inc., Boonton .. 

N.J. 
CBS laboratOries. Stamford, Conn. 
Chesterfield Prods. Inc., Saddle Brook, 

N.J. 
Dixson Inc., Meter Div .• Grand Junction, 

Colo. 
Dranetz Engrg. Labs., So. Plainfield, 

N.J. 
Edison Elctrns. Div., Manchester, N.H. 
ESE, Inglewood, Cal. 
Fluke. John Mfg. Co., Inc., Seattle, Wash. 
General Radio Co., Concord. Mass. 
General Rand Corp .. Edison, N.J. 
Gotham Audio Corp., New York, N.Y. 
Hickok Elect. Instr., Cleveland, Ohio 
Ideal Precision Meter Co .• Brooklyn, N. Y. 
Int'!. Instrs .• Orange, Conn. 
Jewell Electrtcallnstre., Manchester, 

N.H. 
Leader Instruments Corp., Long Island 

cIty, N.Y. 
NES, Inc., Itasca, 10. 
Pacific Meas .. Inc .• Palo Alto, CalK. 
Pulsar Instruments, Inc .. Redwood City, 

Cal. 
a.v.s., Inc .• East Orange. N.J. 
Rohde & Schwarz SiS., Passaic, N.J. 
Shlgoto Inds" Ltd., New York, N.Y. 
Shurite Meters. New Haven, Conn. 
Sigma Instrs .• Inc., Braintree, Mass. 
Simpson Elec. Co., Chicago, 10. 
Sprengnether, W.F. Instr. Co., Inc .• SI. 

louis. Mo. 
Takeda Riken Industry Co., Ltd., Tokyo 

176. Japan 
Triplett Corp., Bluffton, Ohio 
Vari-l Co.,Jnc., Denver, Colo. 
Welnschel Engrg. Co., Gaithersburg, 

Md. 
Wiltron Co .• Palo Alto. Cam. 

Meters, Distortion & Noise 
Freed Transformer Co., Bklyn., N.Y. 

Vol 10446 
London Co~ Cleveland, Ohio .. Vol 10478 
Oigitech Data Inds .• Inc., Flidgefield, Conn. 
Oigitech Data Inds., Inc., Ridgefield. Conn. 
General Radio Co., Concord, Mass. 
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Meters, Distortion & Noise (cont'd) 
Heath Co., Benton Harbor, Mich. 
Marconi Inslrs., Englewood, N.J. 
Micro Instr. Co., Hawthorne, Ca.1. 
Quan-Tech, Whippany, N.J. 
Rohde & Schwarz Sis .• Passaic, N.J. 
Simpson Elec. Co., Chicago, III. 
Soltec Corp .• No. Hollywood. Cal. 
Sprengnether, W.F. Instr. Co .• Inc .• St. 

Louis. Mo. 
Triplett Corp., Bluffton, Ohio 
Vibration Instrs. Co .• Anaheim, Cal. 
Vu-data Corp .• San Diego. Cal. 

Meters, Edge-Wise 
Beede Eleclrlcal Inslr. Co., Inc., 

Penacook, N.H ......................... Volle394 
Electro-Mechanlcallnslr. Div., Perkasie, 

Pa ................................................. Vol le433 
General Elec. Co., Elctrn. Camps. Sis. 

Depl., Scheneclady, N. Y ......... Volle.449 
Larson Instr. Co., Inc., Orangeburg, N.Y. 

Volle.4n 
Simpson Elec. Co., Chicago, III. 

Y.oI1.·502 
Airpax Elctrns .• Flo Lauderdale. Fla. 
Allied Elctrns., Chicago, III. 
Electricallnstr. Svc., Inc., Mt. Vernon. N.Y. 
General Elec .• W. Lynn, Mass. 
Hallmark Standards. Inc .• Mt. Vernon. N.Y. 
Hickok Elect. Inslr., Cleveland, Ohio 
Hoyt Elec. Inslr. Works, Belmonl, Mass. 
Ideal Precision Meter Co., Brooklyn, N. Y. 
Int'!. 1I)strs .• Orange. Conn. 
Jewell Electrical Inslrs., Manchesler, 

N.H. 
LFE Corp .• Waltham .. Mass. 
Mura Corp .• Jericho, N.Y. 
Shlgoto Inds., Ltd., New York, N.Y. 
Shurite Meters. New Haven. Conn. 
Sigma Instrs .• Inc .• Braintree. Mass. 
Sunshine Sci. Instrs .• Inc .. Philadelphia. Pa. 
Telmar. Inc .• Columbus. Ohio 
Triplett Corp., Bluffton, Ohio 
Westinghouse Elec. Corp .• Newark; N.J. 
Weston Instruments. Inc .• Newark. N.J. 

Meters, Elapsed Time-See 
Indicators, Elapsed Time 

Meters, Electrometer 
Beckman Instrs., (AISSD). Fullerton. Cal. 
Bioelectric Instrs .• Farmingdale. N.Y. 
Corning Glass Works, Medfield. Mass. 
General Microwave Corp., Farmingdale. 

N.Y. 
General Rand Corp .• Edison, N.J. 
Gralex Inds., Dlv. Gen. Microwave, 

Farmingdale, N.Y. 
Int'!. Instrs .• Orange. Conn. 
ITT Jennings, Inslrus. & Systems, San 

Jose,Calif. 
Keithley Instrs .• Inc., Cleveland, Ohio 
Milletron. Inc .• Pittsburgh. Pa. 
Packard Instrument Co., Inc., Downers 

Grove,III. 
Princeton Applied Resch. Corp .• Princeton. 

N.J. 
Rohde & Schwarz Sis .• Passaic. N.J. 
Simpson Elec. Co., Chicago, III. 
Soltec Corp., No. HOllywood; Cal. 
Takeda Riken Industry Co .• Ltd .• Tokyo 

176. Japan 
Telmar,lnc .• Columbus, Ohio 
Varian Assocs .• Palo Alto. Cal. 
Vlctoreen Instr., Cleveland, Ohio 
Weston Instruments. Inc .. Newark. N.J. 

Meters, Electronic Micrometer 
. -See Micrometers, 
Electronic 

Meters, Field Strength 
Inatrs. For Ind., Inc., Farmingdale, N.Y. 

Volle.461 
LDJ Electronics, Troy, Mlch ..... VoIle.476 
Singer Instrumentation, Los Angeles 

Oper., Los Angeles, Cal ......... Vol '.507 
Singer Inatrumentatlon Palo Alto Opai' ~ 

Palo Alto, Cal ........................... Volle507 
Blonder·Tongue Labs .• Inc .• Old Bridge. 

N.J. 
Delta·Benco Ltd., Rexdale. Ont.. Can. 
Edison Elctrns. Div .• Manchester, N.H. 
Elcom Sys .• Deer Pk .• N.Y. 
Electro-Mechanics Co .. Austin. Tex. 
Honeywell. Denver. Colo. 
Jerrold Electronics Corp .• Philadelphia. Pa. 
Kahl Scientific Instr. Corp., EI Cajon, Calif. 

Leader Instruments Corp .• Long Island 
City. N.Y. 

Magnaflux Corp .• Chicago, III. 
Mobil Elctrns., . Inc .• Anderson, Ind. 
Narda Microwave Corp .• Plainview. N.Y. 
Oxford Instr. Corp .• AnnapOlis. Md. 
Polarad Elctrn. Instrs.: Lake Success. N.Y. 
Rohde & Schwarz Sis .. Passaic. N.J. 
Shurite Meters, New Haven. Conn. 
Solar Elctrns. Co .• Hollywood. Cal. 
Varian Assocs .• Palo Alto, Cal. 
O. S. Walker Co .• Worcester, Mass. 

Meters, Fluid Flow 
Airpax Elctrns .• FI. Lauderdale. Fla. 
Carolina Medical Elctrns., Inc .• King. N.C. 
Datametrics Inc .• Wilmington. Mass. 
Erdco Engrg. Corp., Addison. III. 
Lion Precision Corp. Newton. Mass. 
Tylan Corp., Torrance. Calif. 

Meters, Flutter & WOW 
BECO, Inc., Salem. Va. 
Gotham Audio Corp .• New York. N.Y. 
Instrumentation Prods., Camarillo. Cal. 
Kenton Engrg. Corp .• Skokie. III. 
Kikusui Elctrns. Corp .• Kawasaki City. 

Kanagawa·Pref .. Japan 
Kikusui Elctrns. Inc., New York. N.Y. 
Leader Instruments Corp .• Long Island 

City, N.Y. 
RIL Elctrns .• Inc .• Southampton. Pa. 
Video Research Corp .• Gaithersburg, Md. 

Meters, Flux 
LDJ Electronics, Troy, Mich ..... Vol '.476 
Thomas. & Skinner, Inc., IndianapoliS, 

Ind ............................................... Voll.51S 
Electrical Instr. Svc .• Inc., Mt. Vernon. N.Y. 
General Rand Corp .• Edison, N.J. 
Hallmark Standards, Inc .• Mt. Vernon. N.Y. 
High Voltage Engrg. Corp .• Burlington, 

Mass. 
RFL Inds., Inslr. Div., Boonton, N.J. 
O. S. Walker Co .• Worcester, Mass. 

Meters, F-M Deviation 
Marconi Instrs., Englewood, N.J. 

Volle.t84 
Solid State Elclrns. Corp., Sepulveda, 

Cal ............................................... Volle937 
A.R.F. Products. Inc., Boulder, Colo: 
Edison Elctrns. Div .• Manchester. N.H. 
Kratos. Pasadena. Cal 
London Co., Cleveland, Ohio 
Rohde & Schwarz Sis .• Passaic. N.J. 
Singer Instrumentation, Los Angeles 

Oper., Los Angeles, Cal. 
Video Research Corp .• Gaithersburg. Md. 

Meters, Frequency 
Amoux Corp., Santa Barbara, cal 

Volle390 
Biddie, James G., Plymouth Meeting, 

Pa ................................................. Volle399 
Electronic Research Co., Shawnee 

Mission, Kan ............................. Volle431 
Hickok Elect. Inslr., Cleveland, Ohio 

Volle.453 
J.B-T Instrs., Inc., New Haven, Conn. 

Vol 2.,083 
Modutec, Inc., Norwalk, Conn. 

Volle.t86-489 
Solid Slate Elctrns. Corp., Sepulveda,. 

Cal ............................................... Vollet37 
American Time Products, Woodside, 

N.Y. 
AMF Electical Prods .• Alexandria. Va . 
Anadexlnstrs., Inc .• Van Nuys. Calif. 
Avtron Mfg .• Inc., Cleveland, Ohio 
Beckman Instrs .• Ectrn. Instrs. Div. Ectrn. 

Instrumentatlon, Schiller Park. III. 
CCA Elctrns. Corp., Gloucester. N.J. 
Davidson Elctrn. Dey. Co .• Erie. Pa. 
Dixson Inc,. Meter Div .• Grand Junction. 

Colo. 
Edison Elctrns. Div .• Manchester. N.H. 
Eldorado Electrodata. Concord. Cal. 
Electrical Instr. Svc., Inc .• Mt. Vernon. N.Y. 
ESE, Inglewood,Cal. 
Esterline Angus Dlv., Indianapolis, Ind. 
Frequency Elctrns .. New Hyde Pk .• N.Y. 
Frequency Engrg. Labs., Farmingdale. N.J. 
General Elec .• W. Lynn. Mass. 
General Microwave Corp., Farmingdale. 

N.Y. . 
General Radio Co., Concord. Mass. 
General Rand Corp .• Edison, N.J. 

PRODUCT INDEX a DIRECTORY 
Hathaway Instrumllnts, Inc., Denver, 

Colo. 
Heath Co., Benton Harbor. Mich. 
Integrated Systems. IriC., Norcross. Ga. 
Keltron Corp., Waltham, Mass. 
Kratos, Pasadena. Cal 
Leader Instruments Corp., Long Island 

City, N.Y. 
Marconi Instrs., Englewood, N.J. 
Matrix Corp., Beech Grove, Ind. 
Microlab/FXR. Livingston, N.J. 
Narda Microwave Corp .• Plainview. N.Y. 
PRO Elctrns .• Inc .• Westbury. N.Y. 
Premier Microwave, Port Chester; N.Y. 
O.V.S., Inc .• East Orange. N.J. 
Quan-Tech, Whippany, N.J. 
Rohde & Schwarz Sis .• Passaic. N.J. 
ses Corporation.Mlcrosystems, R. 

Lauderdale, FIB. 
Shigoto Inds., Ltd., New York, N.Y. 
Simpson Elec. Co., Chicago, III. 
Singer Instrumentation, Los, Angeles 

Oper., Los Angeles, Cal. 
Sollec Corp.; No. Hollywood. Cal. 
Sticht. Herman H. Co., Inc .• New York, 

N.Y. 
Sunshine Sci. Instrs., Inc .• Philadelphia. Pa. 
Systron·Donner Concord Instr. Div., 

Concord, Cal. 
Systron-Donner Microwave Dlv., Van 

Nuys, Cal. 
Takeda Riken Industry Co., Ltd., Tokyo 

176. Japan 
Tempo Instrument. Inc .• Plainview. N.Y. 
Test & Measuring Instrs. Inc., 

Hicksville, N.Y. 
Tracor. Inc .. Austin. Tex. 
TRG Prods .. E. Boston. Mass. 
Tucker Electronics Co., Garland, Tex. 
UTE Microwave. Asbury Park, N.J. 
Video Research Corp .• Gaithersburg. Md. 
Waters Mfg .• Inc., Wayland, Mass. 
Waveline, Inc., W. caldwell, N.J. 
Western ReserveElctrns., Twinsburg. 

Ohio 
Westinghouse Elec. Corp .• Newark. N.J. 
Weston Instruments. Inc., Newark, N.J. 

Meters, Frequency Deviation 
Solid State Eictrns. Corp., Sepulveda, 

Cal ............................................... Volle937 
American Time Products, WoodSide, 

N.Y. 
AMF Electical Prods .• Alexandria. Va. 
Anadex Instrs .. Inc .• Van Nuys. Calif. 
Avtron Mfg., Inc .• Cleveland, Ohio 
Beckman Instrs .• Ectrn. Instrs. Div. Ectrn. 

Instrumentation, Schiller Park. III. 
Edison Elctrns. Div., Manchester. N.H. 
Frequency Elctrns., New Hyde Pk .• N.Y. 
Hathaway Instruments, Inc., Denver, 

Colo. 
Kratos, Pasadena. Cal 
Microwave/Sys .• Inc., E. Syracuse. N.Y. 
Rohde & Schwarz Sis .• Passaic. N.J. 
Singer Instrumentation, Los Angeles 

Oper., Los Angeles,Cal. 
Solidstate Controls. Inc .• Columbus. Ohio 
Soltec Corp .• No. Hollywood. Cal. 
Takeda Riken Industry Co., Ltd .• Tokyo 

176, Japan 
Tracor. Inc., Austin, Tex. 
Video Research Corp .• Gaithersburg. Md. 
Weston Instruments. Inc .• Newark, N.J. 

Meters, Frequency. (Digital) 
Berkeley Instrs., Inc., Sanla Ana, Cal. 

Volle392 
Electronic Research Co., Shawnee 

Mission, Kan ............................. Volle431 
Hickok Elect. Inslr., Cleveland, Ohio 

Vol '.453 
Newport Labs., Inc., Santa Ana, Cal. 

VoI4e.419* 
North Atlantic Inds., Plainview, N.Y. 

Volle36S 
American Time Products, WoodSide, 

N.Y. 
Anadex Instrs .• Inc .. Van Nuys, Calif. 
Avtron Mfg .. Inc.; Cleveland. Ohio 
Ballantine Laboratories. Inc .• Boonton .. 

N. J. 
Beckman Instrs .• Ectrn. Instrs. Div. Ectrn. 

Instrumentation. Schiller Park. III. 
Calico Div .• San Diego, Cal. 
California Instrs. Co., San Diego, Cal. 
Dana Labs .• Inc., Irvine, Calif. 
Eldorado Electrodata, Concord. Cal. 

ESE, Inglewood, Cal. 
Frequency Elctrns .. New Hyde Pk., N.Y. 
General Radio Co .. Concord. Mass. 
Heath Co .• Benton HarbOr, Mich. 
Integrated Systems. Inc., Norcross, Ga. 
Keltron Corp .• Waltham, Mass. 
Leader Instruments Corp., Long Island 

City, N.Y. 
Marconllnstrs., Englewood, N.J. 
Millelron. ·Inc .. Pittsburgh. P.a. 
Monsanto Company, Electronic 

Instruments. W. CaldWell, N.J. 
Quan-Tech, Whippany, N.J. 
Scientific-Atlanta. Inc .• Atlanta, Ga. 
SCS Corporation-Mlcrosystems, R. 

Lauderdale, Ra. 
Sequential Information. Systems. Elmsford, 

N.Y. 
Simpson Elec. Co., Chicago, III. 
Speed Detectors. Bedford. Ohio 
Systron·Donner Concord Instr. Dlv., 

Concord, Cal. 
Takeda Riken industry Co., Ltd .• Tokyo 

176. Japan 
Tektronix, Inc., Beaverton, Ore. 
Tesl & Measuring Instrs. Inc., 

Hicksville, N.Y. 
Tracor. Inc .• Austin. Tex. 
Tucker Electronics Co., Garland, Tex. 
Vibration Instrs. Co., Anaheim. Cal. 

Meters, Galvanometer 
Electronic Dev. Corp., Boston, Mass. 

Vol '.429 
Halhaway Industries Inc., Tulsa, Okla. 

Vol '.451 
Halhaway Inslrumenls, Inc., Denver, 

Colo ............................................. Vol te.451 
Shallcross, Selma, N.C ............. Voll.SOI 
Beckman Instrs .. Cedar Grove. N.J .. 
Bell & Howell Co .• Pasadena. Calif. 
Coleman Instr. Div., Oak BrOOk. III. 
Esterline Angus Div., Indianapolis, Ind. 
Fluke. John Mfg. Co .• Inc .• Seattle. WaSh. 
General Rand Corp .. Edison, N.J, 
Geo ·Space. Houston. Tex. 
Guildline Instrs ..• Inc .• Larchmont, NY 
Hallmark Standards. Inc., Mt. Vernon. N.Y. 
Honeywell. Denver. Colo. 
Keithley Instrs .• Inc .• Cleveland. Ohio 
Larson Inslr. Co., Inc., Orangeburg, N.Y. 
NES, Inc., Itasca, III. 
Penn Airborne Prods., Southampton. Pa. 
Photron Instr. Co .• Cleveland. OhiO 
O.V.S .• Inc .• East Orange. N.J. 
Scientific Educational Prods., N.Y., N.Y. 
Shlgolo Inds., Ltd., New York, N.Y. 
Simpson Elec. Co., Chicago, III. 
Sprengnether, W.F. Instr. Co .• Inc., SI. 

Louis, Mo. 
Sunshine Sci. Instrs .• Inc., Philadelphia, Pa. 
Takeda Riken Industry Co .• Ltd., Tokyo 

176. Japan 
Weston Instruments. Inc .• Newark, N.J. 

Meters, Gauss 
RFL Inds., Inslr. Dlv., Boonton, N.J. 

Volle.497 
Thomas & Skinner, Inc., Indianapolis, 

Ind ............................................... Voll.S1S 
Electro·Mechanics Co .• Austin. Tex. 
LDJ ElectroniCS, Troy, Mich. 
Matheson Gas Products. East Rutherford, 

N.J. 
Ohio Semltronlcs, Columbus, Ohio 
Sunshine Sci. Instrs., Inc .• Philadelphia. Pa. 
Syslron-Donner Corp., Concord, dal 
Systron-Donner Concord Instr. Div., 

Concord, Cal. 
O. S. Walker Co., Worcester; Mass. 

Meters, Grid Dip 
Millen, James Mfg., Malden, Milss. 

Volle.t82 
Edison Elctrns. Div .• Manchester. N.H. 
Leader Instruments Corp .• Long Island 

City. N,Y. 
Millen, James Mfg., Malden, Mass. 

Meters, illuminated Scale 
Beede Electrlcallnstr. Co., Inc., 

Penacook, N.H ......................... VOIle394 
Hickok Elect. Instr., Cleveland, Ohio 
Ideal PreciSion Meter Co., Brooklyn, N. Y. 
Int'!. Instrs .• Orange. Conn. 
Jewell Electrical Instrs., Manchesler, 

N.H. 
Kratos. Pasadena. Cal 
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PRODUCT INDEX & DIRECTORY 
lFE Corp .• Waltham .. Mass. 
Modutee,.lnc., Norwalk, Conn. 
NES, Inc., Itasca, III. 
O.V.S .• Inc .• East Orange. N.J. 
Shlgoto Inds., Ltd., New York, N.Y. 
Sigma Instrs .• lnc .• Braintree. Mass. 
Simpson Elec. Co., Chicago, III. 
Sunshine Sci. Instrs .• Inc .. Philadelphia. Pa. 
Triplett Corp., Bluffton, Ohio 
Weston Instruments. Inc .. Newark. N.J. 

Meters, Impedance 
Bafco, Inc., Warminster, Pa ..... Vol 1"393 
Alford Mfg. Co .• Winchester. Mass. 
Beckman instrs .• Cedar Grove. N.J. 
Dranetz Engrg. Labs., So. Plainfield, 

N.J. 
Freed Transformer Co., Bklyn., N.Y. 
General Microwave Corp .. Farmingdale. 

N.Y. 
General Radio Co .. Concord. Mass. 
leader Instruments Corp .• Long Island 

City. N.Y. 
London Co., Cleveland, Ohio 
Marconi Instrs., Englewood, N.J. 
Microlab/FXR. livingston. N.J. 
Narda Microwave Corp .. Plainview. N.Y. 
NES, Inc., Itasca, III. 
PRO Elctrns .• Inc .. Westbury; N.Y. 
RFL Inds., Instr. Div., Boonton, N.J. 
Rohde & Schwarz Sis .• Passaic. N.J. 
Shlgoto Inds., ltd., New York, N.Y. 
Simpson Elec. Co., Chicago, III. 
Triplett Corp., Bluffton, Ohio 
Weston Instruments. Inc .. Newark, N.J. 
Wiltron Co .. Palo Alto, Calif. 

Meters, Inductance 
Boonton Elctrns., Parsippany, N.J. 

Vol 1.403-405 
Freed Transformer Co.,. Bklyn., N.Y. 

Vol 1"445 
london Co., Cleveland, Ohio .. Vol 10478 
Beckman Instrs .. Cedar Grove. N.J. 
Boonton Electronics Corp .• Parsippany. 

N.J. 
Dranetz Engrg. labs., So. Plainfield, 

N.J. 
Electro-Mechanical Instr. Dlv., Perkasie, 

Pa. 
General Radio Co .. Concord. Mass. 
Kikusui Elctrns. Corp., Kawasaki City. 

Kanagawa-Prel.. Japan 
Marconi Instrs., Englewood, N.J. 
Rohde & Schwarz SiS., Passaic. N.J. 
Sprague Elec. Co., No. Adams. Mass. 
Syslron-Donner COrp., Concord, Cal. 
Syslton-Donner Concord Instr. Div., 

Concord, Cal. 
Tektronix, Inc., Beaverton, Ore. 

Meters, Infrared 
Barnes Engrg. Co .. Stamford. Conn. 
Mikron Instr. Co .• Ridgewood. N.J. 
Omega Engrg., Inc., Stamford, Conn. 

Meters, Intermodulation 
Edison Elctrns. Div .• Manchester. N.H. 
Marconi inslrs., Englewood, N.J. 

Meters, Kilovolt 
Beede Electrical Instr. Co., Inc., 

Penacook, N.H ......................... Vol 1"394 
Hipotronics, Inc., Brewster, N.Y. 

Vol 1"455 
ITT Jennings, San Jose, Cal 

Vol 1"458,459 
ITT Jennings, Instrus. & Systems, San 

Jose, Calif ......................... Vol 1.458,459 
Ross Engrg. Corp., Campbell, Cal. 

Vol 20871 
Associated Resch., Chicago, III. 
Ballantine Laboratories. Inc .. Boonton .. 

N. J. 
Beckman Instrs., Cedar Grove. N.J. 
Bertan Assocs., Inc., Hicksville, N.Y. 
Biddie, James G., Plymouth Meeting, 

Pa. 
Dana labs .• Inc .• Irvine. Calif. 
Data Precision Corporation, Wakefield, 

Mass. 
Digilin. Inc .• Glendale. Cal. 
Electrical Instr. Svc .. Inc .• Mt. Vernon. N.Y. 
Electro-Numerics, Santa Clara, Cal. 
Fluke. John Mfg. Co .. Inc .• Seattle. Wash. 
General Eisc .. W. Lynn. Mass. 
Hallmark Standards. Inc .. Mt. Vernon. N.Y. 
Ideal Precision Meter Co .• Brooklyn. N. Y. 

*Vol.4-1973 

J-Omega Co .• Mountain View. Calif. 
Keithley Instrs .• Inc .• Cleveland. Ohio 
Kilovolt Corp., Hackensack, N.J. 
Kratos, Pasadena. Cal 
larson Instr. Co., Inc., Orangeburg, N.Y. 
Megavolt, Inc., New York, N.Y. 
Modutec, Inc., Norwalk, Conn. 
NES, Inc., Itasca, III. 
Peschel Instrs .• Cape Coral. Fla. 
Plastic CapaCitors. inc .• Chicago. III. 
Pomona Elctrns. Co., Inc., Pomona, Oal. 
O.V.S., Inc .• East Orange. N.J. 
RCA Elctrns. Comps .• Harrison. N.J. 
Rohde & Schwarz Sis .. Passaic. N.J. 
Shigoto Inds., Ltd., New York, N.Y. 
Simpson Elee. Co., Chicago, ilL 
Triplett Corp., Bluffton, Ohio 
Universal Voltronlcs Corp., Mt. Kisco, 

N.Y. 
Venus Sclenllfic, Farmingdale, N.Y. 
Westinghouse Elec. Corp .• Newark. N.J. 
Weston Instruments. Inc .• Newark. N,J. 

Meters, Kilowatt 
Bird Elctrn., Cleveland, Ohio .... Vol 1"396 
Hickok Elect. Inslr., Cleveland, Ohio 

Vol 10453 
Ohio Semltronics, Columbus, Ohio 

Vol 1"491 
Electrical Instr. Svc .• Inc .• Mt. Vernon. N.Y. 
Fluke. John Mfg. Co .• Inc .. Seattle. Wash. 
General E1ec .. W. lynn. Mass. 
Hallmark Standards. Inc .• Mt. Vernon. N.Y. 
Halmar Elctrns .. Inc .. Columbus. Ohio 
Kratos. Pasadena. Cal 
NES, Inc., Itasca, III. 
Sangamo Elec. Co., Springfield, III. 
Scientific Columbus, Columbus, Ohio 
Scientific Educational Prods .• N.Y .• N.Y. 
Simpson Elee. Co" Chicago, III. 
Triplett Corp., Bluffton, Ohio 
Westinghouse E1ec. Corp .. Newark. N.J. 
Weston Instruments. Inc .• Newark. N.J. 

Meters, Laser Energy-See 
Monitors, Laser Energy 

Meters, Light (Non 
Photographic) 

K. C. C. Shokal Ltd~ Nada·ku, Kobe 657 , 
Japan .......................................... Vol 20512 

Vactec, Maryland Hgts., Mo ..... Vol 20679 
Atlas Electric Devices. Chicago. III. 
Bendix Corp .• Sturbridge. Mass. 
Davidson Elctrn. Dev. Co .• Erie. Pa. 
EG & G. Inc .. Salemi Mass. 
Gamma Sci.. San Diego. Cal. 
Kahl Scientific Instr. Corp .• EI Cajon. Calif. 
Oriel Corp. of America. Stamford. Conn. 
Photo Resch. Corp .. Burbank. Calif. 
Process & Instrs. Corp .. Brooklyn. N.Y. 
Shurite Meters. New Haven. Conn. 
SSR Instrs. Co .• Santa Monica. Cal. 
United Detector Technology Inc .. Santa' 

Monica. Cal. 
Weston Instruments, Inc .• Newark. N.J. 
Zoomar. Inc., Glen Cove, N.Y. 

Meters, Megohm 
Associated Resch., Chicago, III; 

Vol 10389 
Freed Transformer Co., Bklyn., N.Y. 

Vol 10444 
Hickok Elect. Instr., Cleveland, Ohio 

Vol '.452,453 
London Co., Cleveland, Ohio .. Vol .. 1.478 
Slaughter Co., Ardmore, Okla. Voll-S0S 
B & K Instrs .• Inc .• Cleveland. Ohio 
Beckman Instrs .• Cedar Grove. N.J. 
Biddle. James G., Plymouth Meeting, 

Pa. 
CaliCO DiY .• San Diego. Cal. 
California Inslrs. Co., San Diego, Cal. 
Data Precision Corporation, Wakefield, 

Mass. 
Digilin. Inc .• Glendale. Cal. 
Electrical Instr. Svc .• Inc .• Mt. Vernon. N.Y. 
Electro-Numerics, Santa Clara, Cal. 
Fluke. John Mfg. Co .• Inc:. Seattle. Wash. 
General Radio Co .• Concord. Mass. 
Hallmark Standards. Inc .. Mt. Vernon. N.Y. 
Hlpotronlcs, Inc., Brewster, N.Y. 
ITT Jennings, Instrus. & Systems, San 

Jose, Calif. 
J-Omega Co .• Mountain View. Calif. 
Keithley Instrs .• Inc., Cleveland. Ohio 
Mura Corp .• Jericho. N.Y, 
Penn Airborne Prods .• Southampton, Pa. 

O.v.S., Inc .• East Orange. N.J. 
RCA Elctrns. Camps .• Harrison. N.J. 
Rohde & Schwarz Sis .. Passaic, N,J. 
Ross Engrg. Corp., Campbell, Cal. 
Scientific Educational Prods .• N.Y .. N.Y. 
Shlgoto Inds., ltd., New York, N.Y. 
Simpson Elee. Co., Chlcago, III. 
Sticht. Herman H. Co .• inc .• New York. 

N.Y. 
Sunshine Sci. Instrs .• Inc .• Philadelphia. Pa. 
Systron-Donner Concord Instr. Dlv., 

Concord, Cal. 
Takeda Riken Industry Co .• Ltd .• Tokyo 

176. Japan 
Teat & Measuring Instrs. Inc., 

Hicksville, N.Y. 
Triplett Corp., Blufftpn, Ohio 
Westem Reserve Elc!rns., Twinsburg. 

Ohio 
Weston Instruments. Inc .• ,Newark. N.J. 

Meters, Microampere 
Beede Eleclrlcallnstr. Co., Inc., 

Penacook, N.H ......................... Vol 1"394 
Electro-MeChanlcallnstr. Div., PerkaSie, 

Pa ................................................. Vol 1"433 
Faria Meter Corp., Uncasville, Conn. 

Vol 1"443 
Hickok Elect. Instr., C~veland, Ohio 

Vol 1"453 
Modutee, Inc., Norwalk, Conn. 

Vol '.486-489 
Triplett Corp., Bluffton, Ohio 

VoIl°S19,S27·529 
Airpax Elctrns .• Ft. Lauderdale. Fla. 
Allied Elctrns., Chicago, III. 
Ammon Instrs .. Inc .• Manchester. N.H. 
Amprobe Instr .. Lynbrook. N.Y. 
AUllnstrs .• Inc .• Flushng. N.Y. 
Ballantine Laboratories. Inc .• Boonton .. 

N. J. 
Biddie, James G., Plymouth Meeting, 

Pa. 
Data Precision Corporation, Wakefield, 

Mass. 
Digilin. Inc .• Glendale. Cal. 
Dixson Inc .. Meter Div .. Grand Junction. 

Colo .• 
Doric Sci. Gorp .• San Diego. Calif. 
Dynamics Elclrnc. Prods., Inc., Santa 

Fe Springs, Cal. 
Electrical Instr. Svc .. Inc .• Mt. Vernon. N.Y. 
Electro-NumeriCS, Santa Clara, Cal. 
Esterline Angus Dlv., 1ru;llanapolis, Ind. 
Fluke. John Mfg. Co .• Inc .• So1attle. Wash. 
General Elec. Co., Elctrn. Comps. Sis. 

Dept., Schenectady, N.Y. 
General Elec .• W. Lynn. Mass. 
General Radio Co .• Concord. Mass. 
Hallmark Standards. Inc .• Mt Vemon. N.Y. 
Hoyt EIec. Inalr. Works, Belmont, Mass. 
Ideal Precision Meter Co .• Brooklyn. N. Y. 
Int'l. Instrs .. Orange. Conn. 
Jewell Electrical Instrs., Manchester, 

N.H. 
Keithley Instrs .• Inc .• Cleveland. Ohio 
Kratos. Pasadena. Cal 
laraon Instr. Co., Inc., Orangeburg, N.Y. 
lFE Corp .• Waltham .. Mass. 
Mura Corp .. JerichQ. N.Y. 
O.V.S .• Inc .• Ea.st Orange. N.J. 
RCA Elctrns.Comps .• Harrison. N.J. 
Rohde & Schwarz Sis .• Passaic. N.J. 
Scientific EdUcational Prods .• N.Y .• N.Y. 
Shlgoto Ind8., !otd., New York, N.Y. 
Shurite MeterS. New Haven. Conn. 
Sigma Instrs .• Inc .• Braintree. Mass. 
Simpson Elec.Co" Chicago~ III. 
Sunshine Sci. !hstrS .• Inc .• Philadelphi.a. Pa. 
SyslroJ1o:Oonner Concord Instr. Dlv., 

Concord, Cal. 
Takeda Riken Industry Co .• Ltd .. TokYQ 

176. Japan 
Teat & Measuring Instrs. Inc., 

HlcksvlDe, N.Y. 
VlctoreenlnSIr.,.C;levell!nd, Ohio 
Westinghouse Elee. Ctlrp., Newark. N.J. 
Weston Inslrllmants. Inc .. Newark. N.J. 

Meters, ·Micro-Microampere
See Meters; Nanoampere 

Meters. Mlcro-Nanovolt-See 
Meters, Nanovolt 

For addresses, phones and key personnel, see YELLOW Pages. 

Meters,· Microwave 
Meters, Micro"m 
Hickok Eleet. Instr., Cleveland, Ohio 

Vol 10 452 
Systron-Donner Corp., Concord, Cal. 

Vol 1.511 
Systron-Donner Concord Instr. Dlv., 

Concord, Cal ............................. Vol 1"511 
Associated Reach~ Chicago, III. 
Biddie, James G., Plymouth Meeting, 

Pa. 
General Radio Co .• Concord. Mass. 
Gotham Audio Corp .• New York. N.Y. 
Inl'l. Instrs .• Orange. Conn. 
Keithley Instrs .. Inc .• Cleveland. Ohio 
Mura Corp .• Jericho. N.Y. 
NES, Inc., Itasca, III. 
Shlgoto Inds, ltd., New York, N.Y. 
Simpson Elec. Co., Chicago, III. 
Test &. Measuring Instrs. Inc., 

Hicksville, N.Y. 
Weston Instruments. Inc .. Newark. N.J. 

Meters, Microvolt 
Boonton Elctms., Parsippany, N.J. 

Vol 10 406,407 
Syslron-Donner Corp., Concord, Cal. 

Vol 1"511 
Systron-Donner Concord Instr. Dlv., 

Concord, Cal ............................. Voll"Slt 
Allied Elctrns., Chicago, III. 
Ballantine Laboratories. Inc .. Boonton .. 

N. J. 
Biddie, James G., Plymouth Meeting, 

Pa. 
Dana Labs .• Inc .• Irvine. Calif. 
Data Precision Corporation, Wakefield, 

Mass. 
Data Technology. Santa Ana. Cal. 
Digilin. Inc .• Glendale. Cal. 
Doric SCi.-Corp .• San Diego. Calif. 
Dynamics Elctrnc.·Prods., Inc., Santa 

Fe Springs, Cal. 
Electro-Numerics, Santa Clara, Cal. 
Fluke. John Mfg. Co .• Inc .• Seattle. Wash. 
General Microwave Corp .• Farmingdale. 

N.Y. 
Hailmark Standards. Inc .. Mt. Vernon. N.Y. 
Hickok Elect. Inslr .. Cleveland, Ohio 
Hy-Cal Engrg .• Santa Fe Springs. Cal. 
Innovatek Enterprise. Millerton. N.Y. 
Instrument Displays. Waltham. Mass. 
Inn Instrs .• Orange. Conn. 
Keithley Instrs .• Inc .• Cleveland. Ohio 
Kratos. Pasadena. Cal 
Mura Corp .• Jericho. N.Y. 
NES, Inc., Itaaca, III. 
Newport labS., Inc., Santa Ana, Cal. 
North Atlantic Inds., Plainview, N.Y. 
Rohde & Schwarz Sis .• Passaic. N.J. 
Scientific Educational Prods .• N.Y .• N.Y. 
Sigma Instrs .• Inc .• Braintree. Mass. 
Simpson Elec. Co., Chicago, III. 
Singer Instrumentation, Los Angeles 

Oper., Los Angeles, Cal. 
Telmar. Inc .• Columbus. Ohio 
Test & Measuring Instrs. Inc., 

Hicksville, N.Y. 
Vlctoreen Instr., Cleveland, Ohio 
Western Reserve Elctrns .• Twinsburg. 

Ohio' 
Weston Instruments. Inc .. Newark. N.J. 

Meters, Microwave 
Frequency Engrg. labS., Farmingdale. N.J. 
General Microwave Corp .• Farmingdale. 

N.Y. 
Instrument Displays, Waltham. Mass. 
Microlab/FXR. Uvingston. N.J. 
Narda Microwave Corp., Plainview. N.Y. 
NES, Inc., Itaaca, III. 
Pacific Meas .• Inc .• Palo Alto. Calif. 
Polarad Elctrn. Imllrs .• Lake Success. N.Y. 
PRO Elctrns .• Inc .• Westbury. N.Y. 
Premier Microwave. Port Chester. N.Y. 
Rohde & Schwarz Sis .• Passaic. N.J. 
Syatron-Donner Concord Instr. Dlv., 

Concord, Cal. 
Systron-Donner Microwave Dlv., Van 

Nuys, Cal. 
Varl-l Co., Inc., Denver, Colo. 
Wavellne, Inc., W. CaldWell, N.J. 
Welnschel Engrg. Co., Gaithersburg, 

Md. 
Western Reserve Elctrns .• Twinsburg. 

Ohio 
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Meters, Milliampere 
Meters, Milliampere 
Beede ElectrIcal lnalr. Co.. Inc., 

P.nllCOOk, N.H. _H".HH.HH •••• H Vol ,.,94 
EJectro.Mechanlcailnalr. DIv~ P.rk ..... 

Pa. .H ••• ""H.H_'._ •• HHH'H •• HH Vo11<t433 
Faria Met.r Corp., Unce.vlUe, Conn. 

VoI1~ 
Hickok Elect. lnatr ~ CI.vel.nd, OhIo 

VoI1e.cs3 
Hoyt Elec.lnalr. WorkS, Belmont, M .... 

VoI1e.csa.457 
MOdutec, Inc., Norw.1Ie, Conn. 

VoI1e.t86-488 
Triplett Corp., Bluffton. OhIO 

VoI1es19,S27-fi29 
Airpax Elctms., Ft. Lauderdale, Fla. 
AllIed Elctrne., Chicago, In. 
Ammon InSlrS., Inc., Manchester, N.H. 
Amprobe Instr., Lynbrook, N.Y. 
Ballantine Laboratories, Inc., Boonton .. 

N.J. 
BkIdIe. James G .• Plymouth Meellng. 

Pa. 
Oat. PrecISIOn CorporaIIOn. Wakefi.ld, 

Masa. 
Data Technology, Santa Ana, Cal. 
Digilin, Inc .• Glendale, Cal. 
Dixson Inc., Meter Div., Grand Junction, 

Colo. 
Doric Sci. Corp., San Diego, CaIH. 
ElectriCallnstr. Svc., Inc., Mt. Vernon, N.Y. 
Er.ctro-Numerlcs. Sanl. CI.ra, CIII. 
Eslerllne Angu. Div •• Indl.napolls. lnet. 
General Elec., W. Lynn, Mass. 
General MiCrowave Corp., Farmingdale, 

N.Y. 
General Rand Corp., Edison, N.J. 
Gr ... x Inds., Div. Gen. MlCrow.ve. 

F.rmlngd .... N.Y. 
Hallmark Standards, Inc .• MI. Vernon, N.Y. 
Heath Co., Benton Harbor, Mich. 
Honeywell, Ft. Washington, Pa. 
Ideal Precision Meter Co .• Brooklyn, N. Y. 
Instrument Displays. Waltham, Mass. 
Int'!. Instrs., Orange. Conn. 
J.well EIectrIc.1 Inslrs •• M.nchester. 

N.H. 
Keithley Instrs., Inc., Cleveland, Ohio 
KlkuSUi Etctms. Corp., Kawasaki City, 

Kanagawa·Pref., Japan 
Kratos. Pasadana, Cal 
Laraon Inatr. Co~ Inc., Or.ngeburg, N.Y. 
LFE Corp., Waltham .. Mass. 
Mura Corp., Jericho, N.Y. 
NES. Inc~ Itasca, In. 
O.V.S., Inc., East Orange, N.J. 
RCA Elctrns. Comps .• HarriSon, N.J. 
ShIgoto IneIs., Ltd., New York, N.Y. 
Shurite Meters, New Haven. Conn. 
Sigma Instrs., Inc., Braintree, Mass. 
Simpson Elec. Co .• Chicago, III. 
Sunshine Sci. Instrs., Inc .• Philadelphia, Pa. 
Syatron-Donner Concord Inslr. Dlv~ 

Concord, Cel. 
Takeda Rlken Industry Co .. Ltd., Tokyo 

176, Japan 
Taylor Instr. Process Control Div., 

ROChester, N.Y. 
Tesl A M_urlng lnatra. Inc., 

HickSville, N.Y. 
Western Reserve Elctrns., Twinsburg, 

Ohio 
Westinghouse Elec. Corp., Newark, N.J. 
Weslon Instruments, Inc .• Newark, N.J. 
Wiltron Co., Palo Allo, Calif. 

Meters, Mllliohm 
Hickok Elecl. Inslr., Cleveland. Ohio 

VoI1e.cs2,4S3 
Syalron-Donner Corp., Concord, CII. 

VoI1es11 
Syatron-Donner Concord lnalr. Div., 

Concord, Cal. H,_H_H .. H'HH ... VoI1es11 
Ae~ Resch., Chicago, III. 
IkIdIe, J_ G., Plymouth Meeting, 

Pa. 
Dene Labs •• Inc., Irvine,Car~. 
Dele Precision CorporatIOn, W.kefl8ld, 

Mas .. 
Data Technology, Santa Ana, Cal. 
EJectro-Numerlca, Sanl. Clar., Cal. 
General Radio Co., Concord, Mass. 
Innovalek Enterprise, Millerton, N.Y. 
Inl'!. Instrs .. Orange, Conn. 
Keithley Instrs., Inc., Cleveland. Ohio 
Mura Corp., Jericho, N.Y. 
NES, Inc.. II_a, III. 

Rohde & Schwarz SiS., Passaic, N.J. 
Shlgoto IneIs" Ltd~ New York, N.Y. 
Sigma Instrs .• Inc., Braintree, Mass. 
SImpson Elec. Co., ChlcagO,lU. 
Test A Messurlnglnatra. Inc:, 

HlcksvUI., N.Y. 
Triplett Corp~ Bluffton, OhIO 
Westetn Reserve Elctrns., Twinsburg, 

Ohio 

Meters, Millivolt 
Beede Electrical lnatr. Co., Inc" 

Penacook, N.H • • H .... HH .......... Vo11~ 
Boonton ElCtrns., P.rslppany, N.J. 

VoI1e.ccJ6,407 
Electro-Mech.nlcalln.SIr. Dlv., Perkssle, 

Pa. H .. H.H ............ : .. H .. H.H ........... , .. Vo11<t433 
Hickok Elect. Inslr., Cleveland, Ohio 

Vo11e.cs3 
Modutec, Inc., Norwalk, Conn. 

VoI1e.t86-488 
Newport Labs., Inc., Santa Ana, Cal. 

VoI4e.417* 
Systron-Donner Corp., Concord, Cal. 

Vol1esl1 
Systron-Donner Concord InBlr. Div., 

Concord, Cal ............................ Vol1es11 
Triplett Corp., Bluffton, OhIO 

Vol 1-528,529 
Airpax Elctrns., Ft.Lauderdale, Fla 
Allied Elclrn .. , Chicago, III. 
AMF Electical Prods., Alexandria. Va. 
Amrnon Instrs., Inc., ManChester. N.H. 
Amprobelnslr., Lynbrook, N.Y. 
B & K Instrs., Inc., Cleveland, Ohio 
Ballantine laboratories, Inc., Boonton .. 

N.J. 
Barber-Colman Co., Industriallnstrs. Div., 

Rockford, III. 
Biddie, J.mes G., Plymouth Meeting, 

P •• 
Bristol Div, Waterbury. Conn 
Coleman Instr. Div., Oak Brook, III. 
Dana Labs., Inc., Irvine, Calif. 
Data PrecISIOn CorporeilOn, W.kefleld, 

Ma.s. 
Data Technology. Santa Ana, Cal. 
Digilin,lnc., Glendale, Cal.· 
Doric Sci. Corp., San Diego, Calif. 
Dr_tz Engrg. Labs., So. Plainfield, 

N.J. 
Dynamics Elctrnc. PrOds., Inc., Sanla 

Fe Springs, Cal 
Electricallnstr. Svc., Inc., Mt Vernon, N.Y. 
Electro-NumeriCS, Sant. Clara, Cal. 
Esterline Angus Div~ Indianapolis, Ind. 
Fluke, John Mig. Co., Inc., Seattle, Wash. 
General Elec .• W, Lynn, Mass. 
General Microwave Corp., Farmingdale, 

N.Y. 
General Rand Corp .• Edison, N.J. 
Hallmark Standards, Inc., Mt. Vernon, N.Y. 
Heath Co., Benton Harbor, Mich. 
Honeywell, Ft. Washington, Pa. 
Hoyt Elec. InSlr. Works. Belmont, Masa. 
Hy-Cal Engrg., Santa Fe Springs, Cal. 
Ideal Precision Meter Co., BrOoklyn, N. Y. 
Ind'l, TeSI Equip., Clifton, NJ 
Innovatek Enterprise, Millerton, N.Y. 
Instrument Displays, Waltham, Mass. 
Int'l. Instrs., Orange, Conn. 
J·Omega Co., Mountain View, Calif. 
J.well Eleclrlcal Inslrs~ Manchester, 

N.H. 
Keilhley Instrs., Inc., Cleveland, Ohio 
Kikusui Elctrns. Corp., Kawasaki City, 

Kanagawa·Pref., Japan . 
Kratos, Pasadena,. Cal 
LFE Corp., Waltham .. Mass. 
London Co., Clevel.nd, OhIO 
Marconi Inslrs., EnglewoOd, N.J. 
Micro Instr. Co., Hawthorne. Cal. 
Mura Corp .• Jericho, N.Y. 
NES, Inc., Itasca, IlL 
North Atlantic Inda. •. Plalnvlew. N.Y. 
O.V.S., Inc., East Orange, N.J. 
Radiation Devices Co., Baltimore, Md. 
Rohde & Schw,lrz Sls.,PassaiC, N.J .. 
Scientific Educational Prods., N.Y .. N.Y. 
Shlgolo IneIs., Ltd., New York, N.Y. 
Shur~e Meter:s, New Haven, Conn. 
Sigma Instrs., Inc.,8raintree, Mass. 
Simpson EIec. Co., Chicago, III 
Sunshine Sci. Instrs., Inc., Philadelphia, Pa. 
Takeda Riken Industry Co., Ud., Tokyo 

176. Japan 
Telmar, Inc., Columbus,Ohio 

PRODUCT INDEX & DIRECTORY 
TeslAMessuring Inslrs. Inc., 

HlcksvlDe, N.Y. 
Trio Labs. Inc., Plainview, N.Y. 
Western Reserve Elctrns .. Twinsburg, 

Ohio 
Westinghouse Elec. Corp., Newark, N.J. 
Weston Instruments, Inc., Newark, N.J. 

Meters, .Modulatlon 
London Co:, Cleveland, Ohio .. Volle.478 
Marconi lnalra., EnglewoOd, N.J. 

Volle.t84 
Avtron Mig., Inc., Cleveland, Ohio 
CCA Elctrns. Corp .• Gloucester, N.J. 
DynamICs Elctrnc. Prods., Inc., Santa 

Fe Sprlnga, Cal. 
Ed'lSOn Elctrns. Div., ManChester, N.H. 
Kratos. Pasadena, Cal 
NES, Inc., "'Bca,ln. 
Zoomar, Inc., Glen Cove, N.Y. 

Meters, Moving Scale 
Jonard lnels. Corp~ Bronx. N.Y. 
O.V.S., Inc., East .orange, N.J. 
Sigma Instrs., Inc., Braintree, Mass. 
Test A Mea.urlng Inslra. Inc., 

Hicksville. N.Y. 
Weston Instruments, Inc., Newark, N.J. 

Meters, Multitester 
GC .Electronlcs, RockfOrd. III ... Vol :Je679 
Systron-Donner Corp •• Concord, Cal. 

VoIles11 
Systron-Donner Concord Inslr. Dlv., 

Concord, Cal • ................. H ......... Vol1es11 
Tesl A Measuring Insira. Inc., 

Hlcksvill', N.y ......................... Vol ..... 23· 
Triplett Corp., Bluffton, Ohio 

VoIles16-S18,520-523,525 
Amprobe Instr., Lynbrook, N.Y. 
A.soc:t.ted Resch., Chicago. III. 
Biddie, James G., Plymoulh Meeting. 

Pa. 
Components Specialties, Freeport, N.Y. 
Data Precision Corporation, Wakefield, 

Mass. 
Data Technology, Santa Ana, Cal. 
Doric Sci. Corp., San Diego; Calif. 
Epic, Inc., New York, N.Y. 
Esterline AngusDlv., Indianapolis, Ind. 
Fluke, .John Mfg. Co., Inc., Seattle, Wash. 
Freed TransfOrmer Co., Bklyn •• N.Y. 
General Rand Corp., Edison, N.J. 
Hallmlll'k Standards, Inc., Mt. Vernon, N.Y. 
Heath Co., Benton Harbor, MiCh. 
HICkok Elecl. Instr., Cleveland, Ohio 
Inl'l. Componenls.Corp., Farmingdale, 

N.Y. 
J-Omega Co., Mountain View, Calif. 
Jewell Eleclrlcal lnatra.. Manchesler, 

N.H. 
JuDe Research Lab., New York, N.Y. 
Keithley Instrs., Inc., Cleveland, Ohio 
Leader Instruments Corp .. Long Island 

City, N.Y. 
London Co., Cleveland, Ohio 
MuraCorp., JeriCho, N.Y. 
O.V.S., Inc., East Orange, N.J. 
Radiation Devices Co., Baltimore, Md. 
RCA Elctrns. Comps., Harrison, N.J. 
Rohde & Schwarz SiS., Passaic, N.J. 
SChauer Mig. Corp., Cincinnati,Ohio 
Sclentmc Columbus, Columbu., Ohio 
Scienllfic Educational Prods., N.Y., N.Y. 
Shlgoto Inds., Ltd., New York, N.Y. 
Simpson Elec. Co.,. ChICago, III. 
Sunshine Sci. Instrs., Inc., Philadelphia, Pa. 
Weston Instruments, Inc., Newark, N.J. 

Meters, Multltester (Digital) 
AlHed ElCtrn .. , Chicago, til. ,HH' Vol , .. 7 
Callfornl. lnatra. Co., San Diego, Cal. 

Vol 1"409 
D.IS Precision Corpor.tlon, W.kefleld, 

M .... _ .................. _ ......... H.H. Vo11e.419 
Dynascen Corp., ChICago, ilL .. VoI1e401 
Hickok Elect. Inslr., Cleveland, Ohio 

Vol 4"409* 
Julie Research Lab., New York, N.Y. 

VoI1...aS 
SlmpsonEIec. Co., Chicago, III. 

VoI1es03 
Systron-Oonner Corp., Concord, C.l 

Vo11.s11 
Syalron-Donn.r Concord Instr. Dlv., 

Concord, Cal • ..................... H ..... VoI1es11 
TektronIx. Inc., Beaverton, Ore. 

Vo11-S13 

Triplett Corp., Bluffton, Ohio 
VoIles24; Vol4e427* 

Calico Div., San Diego, Cal. 
Cubic Corp., San Diego,Cal. 
Dana Labs., Inc .• Irvine, Calif. 
Data Technology, Santa Ana, Cal. 
Digil,n, Inc., Glendale, Cal. 
Dixson Inc .. Meter Div., Grand Junction, 

Colo. 
Doric Sci. Corp., San Diego, Calif. 
Dytro Corp., Hicksville, N.Y. 
Electricallnstr. Svc., Inc., Mt. Vernon, N.Y. 
ESE, InglewoOd, CaL 
EslerUne Angus Dlv., Indl.n.polls, Ind. 
Fluke, John Mig; Co., Inc .. Seattle, Wash. 
General Rand Corp .. Edison, N.J. 
Keilhley Instrs., Inc., Cleveland, Ohio 
Kikusui Elctrns. Corp., Kawasaki City, 

Kanagawa·Pref., Japan 
Leader Instruments Corp .• Long Island 

City, N.Y. 
NES, Inc., Ilasc., III. 
NOBEX Dlv., Burlingame, Cal. 
Rohde & SChwarz SiS., PassaiC, N.J. 
Sunshine Sci. Instrs., Inc., Philadelphia, Pa. 
Takeda Riken Industry Co., Ltd., Tokyo 

176, Japan 
Test & Measuring Instra. Inc., 

I1Icksville, N.Y. 
United Sys. Corp., Dayton, Ohio 
Western Reserve Elctrns., Twinsburg, 

Ohio 
Weston Instruments, Inc., Newark, N.J. 
Wiltron Co., Palo Alto, Calif. 

Meters, Multitester 
(Potentiometric) 

Allied ElCtms., Chicago, ilL ... H. Vol 1.,87 
Biddle, James G., Plymoulh Meeting, 

Pe •......... H ................................... Vol1es99 
HickOk Elect. Inslr., Clevel.nd, OhIo 

VoIle.csa 
Systron-Donner Corp~ Concord, Cal. 

Voll-Sll 
Systron-Donner Concord Inslr. Dlv., 

Concord, C.I ............................ Vol 1-S11 
Doric Sci. Corp., San Diego, Calif. 
Esterline Angus Div., IndianapoliS, Ind. 
Guildline Instrs., Inc., Larchmont, N.Y. 
Keithley Instrs., Inc., Cleveland, Ohio 
Western Reserve Elctrns., Twinsburg, 

Ohio 

Meters, Nanampere 
Hickok Elect. Inslr., Cleveland, OhIo 

Vol 1-453 
Doric Sci. Corp .. San Diego. Calif. 
Elcor PrOds. Welex, Elctrns., Sliver 

Spring, Md. 
Fluke, John Mfg. Co., Inc., Seattle, Wash. 
General Elec., W. Lynn, Mass. 
Keithley Instrs., Inc., Cleveland, Ohio 
Simpson Elec. Co., Chicago, III. 
Systron·Donner Concord Instr. Div., 

Concord, C.I. 
Takeda Riken Industry Co .. Ltd., Tokyo 

176, Japan 
Test & Measuring .Instra. Inc., 

HicksviDe, N.Y. 
Vlcloreen Instr., Cleveland, Ohio 

MeterS', Nanovolt 
Hickok Elect. Inslr., Clevel.nd, Ohio 

Volle.453 
Doric Sci. Corp., San Diego, Calif. 
General Elec., W. Lynn, Mass. 
Keithley Instrs., Inc., Cleveland, Ohio 
Qu.n-Tech, Whlpp.ny, N.J. 
Simpson Elec. Co., Chlc.go, III. 
Syslron-Donner Concord Instr. Div., 

Concord. C.I. 
Test A Meesurlng Instra. Inc., 

Hicksville, N.Y. 

Meters, Noise-Figure 
K.y Elemetrlcs, Pine Brook, N.J, 

. Volle.472 
Singer InSlrumeftlStion, Los Angeles 

Oper., Los Angeles, C.I ......... VoI1-S07 
Singer Inslrumentallon Palo Allo Oper., 

P.lo Alto, C.I. .. ................... H ... Vol 1-507 
AIL, Div. Cutler·Hammer, Inc., Deer Park, 

N.Y. 
Ailtech, City of Industry, Cal. 
B & K Instrs., Inc., Claveland, Ohio 
Elcom Sys., Deer Pk., N.Y. 

106 Mfra. in Bold face with page numbers describe this product in the White pages. 



PRODUCT INDEX & DIRECTORY 
General Microwave Corp., Farmingdale, 

N.Y. 
Metrix Instr. Co., Houston, Tex. 
Quan-Tech, Whippany, N.J. 
Solatron Enterprises, Inglewood, Calif. 
Sprengnether, W.F. Instr. Co., Inc., SI. 

Louis, Mo. 
Triplett Corp., Bluffton, Ohio 
VarI-L Co., Inc., Denver, ColO. 

Meters, Null 
Brown Electro-MeaL Corp., Kirkland, 

Wash, .......................................... Volle398 
Freed Transformer Co., Bklyn., N.Y. 

Volle.445 
Jewell Electrlcallnstrs., Manchester, 

N.H ................. _ .. _ ...................... VoIle463 
Julie Research Lab., New York, N.Y. 

VoIle467 
Modutec, Inc., Norwalk, Conn. 

VoIle.t86-489 
Triplett Corp., Bluffton, OhIO .. Vol 10527 
Ammon Instrs., Inc., Manchester, N.H. 
AUL Instrs., Inc., Flushng, N.Y. 
Ballantine Laboratories, Inc .. Boonton .. 

N:J. 
Dixson Inc., Meter Div., Grand Junction, 

Colo. 
Doric Sci. Corp., San Diego, Calif. 
Oranetz Engrg. Labs., So. Plainfield, 

N.J. 
Electro Sci. IndB., Portland, Ore. 
Fluke, John Mfg. Co., Inc., Seattle, Wash. 
General Microwave Corp., Farmingdale, 

N.Y. 
General Radio Co., Concord, Mass. 
General Rand Corp., Edison, N.J. 
Hallmark Standards, Inc., MI. Vernon, N.Y. 
Hickok Elect. Instr., Cleveland, Ohio 
Hoyt Elec. Instr. Works, Belmont, Mass. 
Ideal Precision Meter Co .. Brooklyn, N. Y. 
Ind'L Test Equip., Clifton, NJ 
Inl'l. lostrs., Orange, Conn. 
Keithley Instrs., Inc., Cleveland, Ohio 
Larson Instr. Co., Inc. Orangeburg, N.Y. 
LFE Corp., Waltham .. Mass. 
McKee·Pedersen Instrs., Danville, Calif. 
Mura Corp., Jericho, N.Y. 
North Atlantic Inds" Plainview, N.Y. 
O.V.S., Inc., East Orange, N.J. 
Rohde & Schwarz SiS., Passalc, N.J. 
ScientifiC Educational Prods., N.Y., N.Y. 
ShIgoto Inds., Ltd. New York, N.Y. 
Simpson Elec, Co., Chicago, III. 
Sunshine Sci. Instrs., Inc., Philadelphia, Pa. 
Takeda Riken Industry Co., Ltd., Tokyo 

176, Japan 
Teat & Measuring Instrs. Inc., 

Hicksville, N.Y. 
Theta In8tr. Corp., Fairfield, N.J. 
Trio Labs, Inc., Plainview, NY. 
Welnschel Engrg. Co., Gaithersburg, 

Md, 
Western Reserve Elctrns .. Twinsburg, 

Ohio 
Zi-Tech Div., Palo Alto, Cal. 

Meters, Ohm 
CalHomia Instre. Co., San Diego, Cal. 

Vol 1"40& 
Freed Transformer Co., Bklyn., N.Y. 

Volle.445,447 
Hickok Elect. Instr., Cleveland, Ohio 

Vol 1"452,453 
Hlpotronlcs, Inc., Brewster, N,Y. 

Vol 10 454,455 
JUlie Research Lab., New York, N.Y. 

Volle467 
London Co., Cleveland, Ohio .. Vol 10478 
Shallcross, Selma, N.C ............. VoIl0s01 
Slaughter Co., Ardmore, Okla. VoIl0s05 
Systron-Donner Corp., Concord, Cal. 

Vol 10511 
Systron-Donner Concord Instr. Dlv. 

Concord, cal ............................. Vol 10511 
Triplett Corp., Bluffton, Ohio 

VolloS19,527 
Amprobe Instr., Lynbrook, NY. 
Anderson, W.E., Inc., Kansas City, Mo. 
AssOCiated Resch., Chicago, III. 
Beckman Instrs., Cedar Grove, N.J. 
Biddie, James G" Plymouth Meeting, 

PI. 
Components Specialties, Freeport, N.Y. 
Dana Labs., Inc., Irvine, CaUl. 
Data Precision Corporation, Wakefield, 

Mass. 
DigiIin, Inc., Glendale, Cal. 

·Vol. 4-1973 

Eldorado Electrodata, Concord, Cal. 
Electro-NumeriCS, Santa Clara, Cal. 
Electro Sci. Inds., Portland, Ore. 
ESE, Inglewood, Cal. 
GC Electronics, Rockford, III. 
General Radio Co., Concord, Mass. 
General Rand Corp., Edison, N.J. 
Hallmark Standards, Inc., Mt. Vernon, N.Y. 
Heath Co., Benton Harbor, Mich. 
Inl'l. Instrs., Orange, Conn. 
ITT Jennings, Instrus. & Systems, Sen 

Jose, Calif. 
J·Omega Co., Mountain View, Calif. 
Jewell Electrical Instrs., Manchester, 

N.H. 
Keithley Instrs., Inc., Cleveland, Ohio 
Kikusul Elctrns. Corp., Kawasaki City, 

Kanagawa·Prel., Japan 
Leader Instruments Corp., Long Island 

City, N.Y. 
Mura Corp., Jericho, N.Y. 
O.V.S., Inc .. East Orange, N.J. 
RCA Elctrns. Comps., Harrison, N.J. 
Rohde & SChwarz Sis., Passaic, N.J. 
Scientific Educational Prods., N.Y .• N.Y. 
Shigoto Inds., Ltd., New York, N,Y. 
Sigma InSlrs., Inc., Braintree, Mass. 
Simpson Elec. Co., Chicago, III. 
Sticht, Herman H. Co., Inc., New York, 

N.Y. 
Sunshine Sci. Instrs., Inc .. Philadelphia, Pa. 
Test & Measuring Instrs. Inc., 

Hicksville, N.Y, 
Thomas & Betts Co., Elizabeth, N.J. 
Western Reserve Elctrns., Twinsburg, 

Ohio 
Weston Instruments, Inc .. Newark, N.J. 

Meters, Panel (0' Arsonval 
Movement) 

Beede Electrlcallnslr. Co., Inc., 
Penacook, N.H ......................... Vol 1-394 

Electro-Mechanlcallnstr. Dlv., PerkaSie, 
Pa ................................................. Vol 10433 

Feria Meter Cdrp., Uncasville, Conn. 
Vol 10443 

General Elec, Co., Etctrn. Compa. Sis. 
Dept., Schenectady, N.Y. Vol 10448,449 

Hickok Elect. Instr., Cleveland, Ohio 
Vol 40411' 

Hoyt Elec. Instr. Works, Belmont, Mass. 
Vol 10456,457 

Jewell Electricallnstrs" Manchester, 
N.H ............................................... Vol 1.463 

Simpson Elec. Co., Chicago, III. 
Vol 10502 

Triplett Corp., Bluffton, Ohio 
Vol 10526,527 

Airpax Elctrns., Ft. Lauderdale, Fla. 
Ammon Instrs., Inc., Manchester, N.H. 
Dixson Inc., Meter Div., Grand Junction, 

Colo. 
Electrical Instr. Svc., Inc .• MI. Vernon, N.Y. 
Esterline Angus Dlv., Indianapolis, Ind. 
General Elec., W. Lynn, Mass. 
Hallmark Standards, Inc., Mt. Vernon, N.Y. 
Ideal Precision Meter Co., Brooklyn, N. Y. 
Irll'l. Instrs., Orange, Conn. 
Kratos, Pasadena, Cal 
Larson Instr. Co., Inc., Orangeburg, N.Y. 
LFE Corp., Waltham .. Mass. 
Modutec, Inc., Norwalk, Conn. 
Mura Corp., Jericho, N.Y. 
O.V.S., Inc., East Orange, N.J. 
Shlgoto Inds., Ltd" New York, N.Y. 
Sigma Instrs., Inc., Braintree, Mass. 
Sunshine Sci. Instrs., Inc., Philadelphia. Pa. 
Telmar, Inc .. Columbus, Ohio 
Westinghouse Elec. Corp., Newark, N.J. 
Weston Instruments, Inc., Newark, N.J. 

Meters, Panel (Digital) 
Beede Electrlcallnstr. Co., Inc" 

Penacook, N.H ......................... Voll039S 
Callfomla InSlrs. Co., San Diego, Cal. 

Vol 10409 
Datascan, Inc:., Clifton, N.J ....... Vol 10421 
Datel Systems Inc., Canton, Mass. 

VOl 10339 
Electro-Numerlcs, Sente Clara, cal. 

Volle434 
General Elec. Co., Elctrn. Comps. Sis. 

Dept., Schenectady, N. Y ......... Vol 10448 
Gralex Inds., Dlv. Gen. Microwave, 

Farmingdale, N.Y. .. .................. Vol 10450 
Newport Labs., Inc., Santa Ana, Cal. 

Vol 40417' 
Simpson Elec. Co., Chicago, III.Voll-

502 
Systron·Oonner Corp., Concord, Cal. 

Vol 10511 
Systron·Donner Concord Instr. Dlv., 

Concord, Cal ............................. Volt-51' 
Triplett Corp., Bluffton, Ohio 

Vol 10 528,529 
Ametekllnstrs. & Controls, Feasterville, 

Pa. 
Analogic. Wakefield, Mass. 
Calico Div., San Diego, Cal. 
Computer Prods., Ft. Lauderdale, Fla. 
Data Technology, Santa Ana, Cal. 
Digilin, Inc., Glendale, Cal. 
Dixson Inc .. Meter Div., Grand Junction, 

Colo. 
Doric Sci. Corp .. San Diego, CaUf. 
Electronic Research Co., Shawnee 

Mission, Ken, 
Foxboro Co., Foxboro, Mass. 
General Microwave Corp., Farmingdale, 

N.Y. 
General Rand Corp .• Edison, N.J. 
Honeywell, Denver. Colo. 
Hy·Cal Engrg., Santa Fe Springs, Cal. 
Instrument Displays, Waltham, Mass. 
LFE Corp., Waltham .. Mass. 
NES, Inc., Itasca, III. 
RDF Corp., Hudson, N.H. 
Schaevitz Engrg., Pennsauken, N.J. 
Sunshine Sci. Instrs., Inc .• Philadelphia, Pa. 
Takeda Riken Industry Co .• Ltd .• Tokyo 

176, Japan 
United Sys. Corp., Dayton, Ohio 
Velonex, Santa Clara, Calif. 
Weston Instruments, Inc .. Newark. N.J. 

Meters, Peak Power 
Bird Elctrn., Cleveland, Ohio .... Vol 10396 
Ploneerllnstrumentatlon, Cleveland, 

Ohio ............................................ Vol 10494 
Bendix, Franklin, Ind. 
Electro Impulse, Inc., Red Bank, N.J. 
Emergency Beacon Corp., New 

Rochelle, N. Y. 
General Microwave Corp., Farmingdale, 

N.Y. 
Micro Instr. Co., Hawthorne, Cal. 
Narda Microwave Corp., Plainview. N.Y. 
Ohio Semltronlcs, Columbus, Ohio 
Pacific Meas., Inc., Palo Alto, Calif. 
PRO Elctrns., Inc., Westbury, N.Y. 
Welnschel Engrg. Co., Gaithersburg, 

Md. 

Meters, Period 
Compuline Corp., Paoli, Pa. 
Hickok Elect. Instr., Cleveland, Ohio 
Simpson Elec. Co., Chicago, III. 
Speed Detectors. Bedford, Ohio 
Systron·Donner Concord Instr. Dlv" 

Concord, Cal. 

Meters, Permeameter 
LDJ ElectronicS, Troy, Mlch ..... Vol 10 476 
Thomas & Skinner, Inc., Indianapolis, 

Ind .......................... _ .................. Vol 10515 
Sunshine Sci. Instrs., Inc., Philadelphia. Pa. 
O. S. Walker Co., Worcester, Mass. 

MeterS', Phase-Angle 
Dranetz Engrg. Labs., So. Plainfield, 

N.J ....................................... Vol '0423-426 
Dytronlcs Co., Columbus, Ohio 

Vol 10422 
Freed Transformer Co., Bklyn., N.Y. 

Vol 10447 
North Atlantic Inds., Plainview, N.Y. 

Vol 10365 
Alford Mfg. Co., Winchester, Mass. 
Chesterfield Prods. Inc., Seddle Brook, 

N,J. 
Collins Radio Co., Dallas, Tex. 
Computer Conversions Corp., East 

Northport, N.Y, 
Control Elctrns. Co., Inc~ Farmingdale, 

N.Y. 
Feedback, Inc .. Berkeley Hghts., N.J. 
General Elec .. W. Lynn, Mass. 
General Rand Corp., Edison, N.J. 
Hathaway Instruments, Inc., Denver, 

Colo. 
Ind'I, Test EqUip., Clifton, NJ 
Kratos, Pasadena, Cal 
Krohn-Hlte, Cambridge, Mass. 
Quan-Tech, Whippany, N.J. 
Rohde & Schwarz SIS., PassaiC, N.J. 
Scientific Columbus, Columbus, OhIO 

For addresses, phones and key. personnel, see YELLOW Pages. 

Meters, Power, R·F 
SI~ Instrumentation, Los Angeles 

Oper., LOS AngeleS, Cal. 
Solid State Elctms. Corp., Sepulveda, 

Cal. 
Spectral DynamiCS Corp. San Diego, San 

Diego, Cal. 
Theta Instr. Corp., Fairfield, N.J. 
Tracor, Inc .. Austin, Tex. 
Trio Labs, Inc., Plainview, N.Y. 
Universal Ad·Yu Elctrns., Inc., Milwaukee, 

Wi. 
Vibration Instrs. Co., Anaheim, Cal. 
Video Research Corp., Gaithersburg. Md. 
Wavetek, Sen DIego, Cal. 
Westinghouse Elec. Corp., Newark, N.J. 
Weston Instruments, Inc., Newark, N.J. 
Wiltron Co., Palo Alto, Calif. 
Zonic Tech. Labs., Cincinnati, Ohio 

Meters, Phase Vector Volt 
Dranetz Engrg. Labs., So. Plainfield, 

N.J ....................................... Vol'-423,426 
Dytronlcs Co., Columbus, Ohio 
Ind'i. Test Equip., CIHlon, NJ 
Ithaco, Inc:., Ithaca, N.Y. 
Kratos, Pasadena. Cal 
Krohn-Hlte, cambridge, Mas •• 
NH Research. Inc., Santa Ana, Calif. 
North Atlantic Inds., Plainview, N,Y. 
PRO Elctrns., Inc., Westbury, N.Y. 
Princeton Applied Resch. Corp., Princeton, 

N.J. 
Scientific-Atlanta. Inc., Atlanta, Ga. 
Spectral DynamiCs Corp. San Diego, San 

Diego, Cal. 
Theta Instr. Corp., Fairfield, N.J. 
Tracor, Inc .• Austin, Tex. 
Universal Ad· Yu Elctrns .• Inc .. Milwaukee, 

Wi. 
Wiltron Co .• Palo Alto, Calif. 

Meters, Picoampere 
Hickok Elect. Instr., Cleveland, Ohio 

Vol 10453 
DoriC Sci. Corp., San Diego, Calif. 
General Microwave Corp., Farmingdale, 

N.Y. 
Gralex Inds., Dlv. Gen. Microwave, 

Farmingdale, N.Y. 
Harshaw Chem. Co., Cleveland. Ohio 
Keithley Instrs., Inc., Cleveland, Ohio 
London Co., Cleveland, Ohio 
RCA Elctrns. Comps., Harrison. N.J. 
Rohde & Schwarz SiS., Passaic, N.J. 
Takeda Riken Industry Co., Ltd .. Tokyo 

176, Japan 
Test & Measuring Instrs. Inc., 

Hicksville, N.Y. 
Vlctoreen Instr., Cleveland, Ohio 

Meters, Power Factor 
Oranetz Engrg. Labs., So, Plainfield, 

N.J ............................................... Vol 10 426 
Associated Resch., Chicago, III. 
Beckman Instrs., Cedar Grove, N.J. 
Davidson Elctrn. Dev. Co., Erie, Pa. 
Edison Elctrns. Div., Manchester, N.H. 
Electricallnstr. Svc., Inc., MI. Vernon, NY. 
Esterline Angus Dlv., IndianapoliS, Ind. 
General Elec .• W. Lynn, Mass. 
Hallmark Standards, Inc., MI. Vernon, N.Y. 
Hickok Elect. Instr., Cleveland, Ohio 
Ind'!. Test ':qulp., CIHlon, NJ 
ITT Jennings, InSlrus. & Systems, Sen 

Jose, Calif. 
Kratos, Pasadena, Cal 
NH Research, Inc., Santa Ana, Calil. 
O.V.S., Inc., East Orange, N.J. 
Scientific Columbus, Columbus, Ohio 
Sunshine ScI. Instrs., Inc., Philadelphia, Pa. 
Weston Instruments. Inc., Newark, N.J. 

Meters, Power, R-F 
Bendix, Franklin, Ind ................. Vol 2"809 
Bird Elc1m., Cleveland, OhIO .... Vol 10396 
Boonton Elctrns., Parsippany, N.J. 

Vol 10407 
Systron-Donner Corp., Concord,. Cal. 

Vol 10510 
Systron-Oonner Concord Instr. Dlv., 

Concord, Cal ............................. Voll-S10 
Systron-Donner Datapulse Dlv~ Culver 

City, cal .................................... Vol 10510 
Systron-Oonner Kruse Elctrns. Sub., 

Sunnyvale, Cal. ........................ VoltoS10 
Systron-Donner MIcrowave 0Iv~ Van 

Nuys, Cal .................................. Vol 1.510 
Ailtech, City of Industry, Cal. 
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Meters, . Power, 'R-F (cont'd) 
Ballantine Laboratories, Inc., Boonton" 

N.J. 
Comdel,lnc., Beverly, Mass. 
Drake, R.L., Co., Miamisburg, Ohio 
Electro Impulse, Inc., Red Bank, N.J. 
Elctrn. Navigation Inds., Inc., 

Rochester, N.Y. 
Emergency Beacon Corp., New 

Rochelle, N. Y. 
Fluke, John Mfg. Co., Inc., Seattle, Wash. 
General Microwave Corp., Farmingdale, 

NY. 
Heath Co., Benton Harbor, Mich. 
Mobil Elctrns., Inc., Anderson, Ind. 
Narda Microwave Corp., Plainview; N.Y. 
NES, Inc.; Itasca, III. 
Pacific Meas., Inc., Palo Alto, Calif. 
PRD Elclrns., Inc., Weslbury, N.Y. 
a.v.s., Inc., East Orange, N.J. 
RCA Corp., Camden, N.J. 
Rohde & Schwarz Sis., Passaic, N.J. 
Triplett Corp., Bluffton, Ohio 
Vari-L Co., Inc., Denver, Colo. 

Meters, Pyrometer 
Beede Electrical Instr. Co., Inc., 

Penacook, N.H •..•.••••........ , ..••.•• Voll°39S 
Newport Labs., Inc., Santa Ana, Cal. 

Vol 40418* 
Triplett Corp., Bluffton, Ohio .. Voll0S:i!7 
Alnor Instr. Co., Chicago, III. 
Amprobe Instr., Lynbrook, N.Y. 
Barber-Colman Co., Industrial Instrs. Div., 

Rockford, III. 
Bristol Div, Waterbury, Conn 
Caig Labs., Inc., Westbury, N.Y. 
Cole-Parmer Instr. Co., Chicago, III. 
Doric Sci. Corp., San Diego, Calif. 
Edison, Instr. Div., W. Orange, N.J. 
Epic, Inc., New York, N.Y. 
General Elec., W; Lynn, Mass. 
Int'!. Instrs., Orange, Conn. 
J-B-T Instrs., Inc., New Haven, Conn. 
Jewell Electrical Instrs., Manchester, 

N.H. . 
Larson Instr. Co., Inc., Orangeburg, N.Y. 
Leeds & Northrup Corp., No. Wales, Pa. 
LFE Corp., Waltham" Mass. 
Modutec, Inc., Norwalk, Conn. 
Omega Engrg., Inc., Stamford, Conn. 
PacifiC Transducer Corp., Los Angeles, 

Calif. 
Pioneer /Instrumentation, Cleveland, 

Ohio 
Raytek, Inc., Mountain View, Cal. 
Simpson Elec. Co., Chicago, III. 
Sticht, Herman H. Co., Inc., New York, 

N.Y. 
Sunshine Sci. Instrs., Inc., Philadelphia, Pa. 
Telmar, Inc., Columbus, Ohio 
Thermo Elec. Co., Inc., Saddle Brook, N.J. 

Meters, Q 
Freed Transformer Co., Bklyn., N, Y. 

Vollo44S 
Marconi Instrs., Englewood, N.J. 

Voll048S 
Dranetz Engrg, Labs., So. Plainfield, 

N.J. 
Hy-Cal Engrg., Santa Fe Springs, Cal. 
J-Omega Co., Mountain View, Calif .. 
Rohde & Schwarz Sis., Passaic, N.J. 

Meters, Ratio 
Freed Transformer Co., Bklyn., N.Y. 

Vol 10446,447 
Ithaco, Inc., Ithaca, N.Y ............. Vol :ze317 
Weinschel Engrg. Co., Gaithersburg, 

Md ............................................... Voll0S34 
Bailey Meter Co., Wickliffe, Ohio 
Computer Instrs., Hempstead, N.Y. 
Dana Labs., Inc., Irvine, Calif. 
Data Precision Corporation, Wakefield, 

Mass. 
Data Technology, Santa Ana, Cal. 
Digilin, Inc., Glendale, Cal. 
Doric Sci. Corp., San Diego, Calif. 
Dytro Corp., Hicksville, N.Y. 
Edison, Instr. Div., W. Orange, N.J. 
Electric Tachometer Corp., Philadelphia, 

Pa. 
Electro-Numerics, Santa Clara,Cal. 
Electro Sci. Inds., Portland, Ore. 
Esterline Angus Dlv., Indianapolis, Ind. 

. General Microwave Cmp., Farmingdale, 
N.Y. 

Gralex Inds., Div. Gen. Microwave, 
Farmingdale, N.Y. 

Hallmark Standards, Inc., Mt. Vernon, N.Y. 
Innovatek Enterprisll, Millerton, N.Y. 
MSI Electronics, Inc., WoodSide, NY. 
North Atlantic Inds., Plainview, N.Y. 
Pacific Meas., Inc., Palo Alto, Calif. 
Singer Instrumentation, Los Angeles 

Oper., Los Angeles, Cal. 
Systron-Donner Concord Instr. Div., 

Concord, Cal. 
Taylor Instr. Process Control Div., 

Rochester, N.Y. 
Vari-L Co., Inc., Denver, Colo. 

Meters, Recording 
Amprobe Instr., Lynbrook, N.Y. 
B & K Instrs., Inc., Cleveland, Ohio 
Bailey Meter Co., Wickliffe, Ohio 
Barber-Colman Co., Industrial Instrs. Div., 

Rockford, III. 
Beckman Instrs., (AISSD), Fullerton, Cal. 
Bristol Div, Waterbury, Conn 
Dytro Corp., Hicksville, N.Y. 
Electronic Dev. Corp., Boston, Mass. 
Esterline Angus Dlv., Indianapolis, Ind. 
Foxboro Co., Foxboro, Mass. 
General Elec. Co., Elctrn. Comps. Sis. 

Dept., Schenectady, N.Y. 
General Elec., W. Lynn, Mass. 
Hallmark Slandards, Inc., Mt. Vernon, N.Y. 
Honeywell, Ft. Washington, Pa. 
Leeds & Northrup Corp., No. Wales, Pa. 
Omega Engrg., Inc., Slamford, Conn. 
Pacific Transducer Corp., Los Angeles, 

Calif. 
Recorder Systems Div., E. Greenwich, R.1. 
Schaevitz Engrg., Pennsauken, N.J. 
Simpson Elec. Co., Chicago, III. 
Singer Co., Philadelphia, Pa. 
Sprengnether, W.F. Instr. Co., Inc., SI. 

Louis, Mo. 
Slichl, Herman H. Co., Inc., New York, 

N.Y. 
Sunshine Sci. Inslrs., Inc., Philadelphia, Pa. 
Taylor Inslr. Process Control Div., 

Rochester, N.Y. 
Texas Instruments, Inc., Houston, Tex. 
Veeder-Root, Hartford, Conn. 
VU-data Corp., San Diego, Cal. 
Weslinghouse Elec. Corp., Computer & 

Instr. Div., Pittsburgh, Pa. 

Meters, Reflectometer 
Tektronix, Inc., Beaverton, Ore. 

VolloS13 
Beckman Instrs., (AISSD), Fullerton, Cal. 
Emergency Beacon Corp., New 

Rochelle, N. Y. 
Gamma Sci., San Diego, Cal. 
General Microwave Corp., Farmingdale. 

N.Y. 
General Radio Co., Concord, Mass. 
Lion Precision Corp, Newton, Mass. 
Narda Microwave Corp., Plainview, N.Y. 
New-Tronics Corp., Brookpark, Ohio 
Rohde & Schwarz SiS., Passaic, N.J. 
Varl-L Co., Inc., Denvllr, Colo. 
Weinschel Engrg. Co., Gaithersburg, 

Md. 

Meters, R-F 
Modutec, Inc., Norwalk, Conn. 

Vol 10486-489 
Ballantine Laboratories, Inc., Boonton" 

N.J. 
Bendix, Franklin, Ind. 
Elctrn. Navigation Inds., Inc., 

Rochester, N.Y. 
Emergency Beacon Corp" New 

Rochelle, N,Y. 
General Microwave Corp., Farmingdale, 

N.Y. 
Hallmark Standards, Inc., MI. Vernon, NY. 
Ideal Precision Meter Co., Brooklyn, N. Y. 
ITT Jennings, Instrus. & Systems, San 

Jose, Calif. 
Larson Instr. Co., Inc., Orangeburg, N.Y. 
Pacific Meas., Inc., Palo Alto, Calif. 
a.v.s., Inc., East Orange, N.J. 
Simpson Elec. Co., Chicago, III.' 
Triplett Corp., i;lluffton, Ohio 
Varl-L Co., Inc., Denver, Colo. 

PRODUCT INDEX & DIRECTORY 

Meters, RFI 
Instrs. For Ind., .Inc., Farmingdale, N.Y. 

Vol 10461 
Aslro Comm. Lab." Gaithersburg, Md. 
Electro/Data, Inc., Garland, Tex, 
Electro-Mechanics Co., Austin, Tex. 
Honeywell, Denver, Colo. 
Polarad Elctrn. Inslrs., Lake Success, N.Y. 
Rohde & Schwarz SiS., Passaic, N.J. 
Tucker Electronics Co., Garland, Tex. 

Meters, S-Unit 
Allied Elctrns., Chicago, III. 
Beede Electrlcallnstr. Co" Inc., 

Penacook, N.H. 
Hoyt Elec. Instr. Works, Belmont, Mass. 
Mura Corp., Jericho, NY. 
Shunte MeIers, New Haven, Conn. 

Meters, Snap-Around 
Amprobe Instr., Lynbrook, N.Y. 
Columbia Elec. Mfg. Co., Clevel,md, Ohio 
Esterline Angus Div., Indianapolis, Ind. 
Simpson Elec. Co., Chicago, ill. 
Sticht, Herman H. Co., Inc., New York, 

N.Y. 
Sunshine Sci. Instrs., Inc., Philadelphia, Pa. 
Triplett Corp., Bluffton, Ohio 
Weston Instrumenls, Inc., Newark, N.J. 

Meters, Standing Wave Ratio 
Bird Elctrn., Cleveland, Ohio .... Vol 10396 
Alford Mfg. Co., Winchester, Mass. 
Bendix, Franklin, Ind. 
Drake, R.L., Co., Miamisburg, Ohio 
Dynascan Corp., Chicago, III. 
Emergency Beacon Corp., New 

Rochelle, N. Y. 
General Microwave Corp., Farmingdale, 

N.Y. 
General Radio Co., Concord, Mass. 
Heath Co., Benton Harbor, Mich. 
Johnson E. F. Co., Waseca, Minn. 
Narda Microwave Corp., Plainview, N.Y. 
New-Tronics Corp., Brookpark, Ohio 
PRD Elctrns., Inc., Westbury, N.Y. 
Radiation Devices Co., Baltimore, Md. 
Rank Precision Inds., Des Plaines, III. 
Telonic Inds., Inc., Laguna Beach, Calif. ~ 
Vari-L Co., Inc., Denver, Colo. 
Weinschel Engrg. Co., Gaithersburg, 

Md. 
Wiltron Co., Palo Alto, Calif. 

Meters, Temperature 
(Contacting) 

ElectroniC Research Co., Shawnee 
MiSSion, Kan ............................. Vol 10431 

Harrel, Inc., E. Norwalk, Conn. 
Vol :ze1163 

NES, Inc., Itasca, III ................... Vol 10363 
Newport Labs., Inc., Santa Ana, Cal. 

Vol 40418* 
Omega Engrg., Inc., Stamford, Conn. 

Vol :ze1173 
Triplett Corp., Bluffton, Ohio 

VollOSI9,S24 
Aerotronic Assoes., Inc., Contoocook, N.H. 
Amprobe Instr., Lynbrook,·N.Y. 
Bailey Instrs., Inc., Saddle Brook, N.J. 
Bailey Meter Co., Wickliffe, Ohio 
Bay Labs., Inc., Cleveland, Ohio 
Beede Electrical Instr. Co., Inc., 

Penacook, N.H. 
Datametrics Inc., Wilmington, Mass. 
Digilin, Inc., Glendale, Cal. 
Doric Sci. Corp., San Diego, Calif. 
Esterline Angus Dlv., Indianapolis, Ind. 
Faria, Thomas G. Corp., Uncasville, Conn. 
General Elec., W. Lynn, Mass. 
Hy-Cal Engrg., Santa'Fe Springs, Cal. 
Jewell Electrical Instrs., Manchester, 

N.H. 
Larson Instr. Co., Inc., Orangeburg, N.Y. 
Mag-Con, Inc., New Brighton, Minn. 
Mann, Henry Inc., Feasterville, Pa. 
Modutec, Inc., Norwalk, Conn. 
NL Inds., Inc., Hightstown, N.J. 
Pacific Transducer Corp., Los Ange.les, '. 

Calif. 
RDF Corp., Hudson, N.H. 
Relco Prods., Denver, Colo. 
RFL Inds., Thermocontrol Div., 

Boonton, N.J. 
Rosemount Nashville Inc., Lavergne, Tenn. 
Stow Labs., Inc., Hudson, Mass. 
Telmar, Inc., Columbus, Ohio 

Virns Co., Gardiner, NY. 
Wahl, Wm. Corp., Los Angeles, Cal. 
Westronics, Inc., Ft. Worth, Tex. 
Yellow Springs Instr.Co., Inc., Yellow 

Springs, Ohio 

Meters, Temperature, 
Dial-Type (Non-Contacting) 
-See Pyrometers 

Meters, Thermal Transfer 
Ballantine Laboratories, Inc., Boonton" 

N.J. 
Electrical Instr. Soc., Inc., Mt. Vernon, N.Y. 
Fluke, John Mfg. Co., Inc., Seattle, Wash. 
Hallmark Standards, Inc., Mt. Vernon, N.Y. 
Holt Instr. Labs., Oconto, Wisc. 
Hy-Cal Engrg., Santa Fe Springs, Cal. 
Julie Research Lab., New York, N.Y. 
NES, Inc., Itasca, III. 
Precision Timer Co., Westbrook, Conn. 
RDF Corp., Hudson, N.H. 
Thermo Sys., Inc., St. Paul, Minn. 

Meters, Time Interval-See 
Timers, Interval 

Meters, Vacuum Tube Volt 
(VTVM) 

Dynascan Corp., Chicago, III ... Vol 1.401 
Ballantine Laboratories, Inc., Boonton" 

N.J. 
Fluke, John Mfg. Co., Inc., Seattle, Wash. 
Heath Co., Benton Harbor, Mich. 
Hickok Elect. Instr., Cleveland, Ohio 
Ind'i. Test Equip., Clifton, NJ 
Keithley Instrs., Inc., Cleveland, Ohio 
Kikusui Elctrns. Corp., Kawasaki City, 

Kanagawa·Pref., Japan 
Leader Instruments Corp., Long Island 

City, N.Y. 
Marconi Instrs., Englewood, N.J. 
North Atlantic Inds., Plainview, N.Y. 
RCAElctrns. Comps., Harrison, N.J. 
Rohde & Schwarz SiS., PassaiC, N.J. 
Ross Engrg. Corp., Campbell, Cal. 
Shlgoto Inds., Ltd., New York, N.Y. 
Simpson Elec. Co., Chicago, III. 
Sunshine Sci. Instrs., Inc., Philadelphia, Pa. 
Trio Labs, Inc., Plainview, N.Y. 
Triplett Corp., Bluffton, Ohio 

Meters, Vibration 
Dytronics Co., Columbus, Ohio 

Vol 10422 
Unholtz-Dickie Corp., Hamden, Conn. 

VolloS30 
Advanced Dynamic Instrs. Div., Alexandria, 

Va. 
Bell & Howell Co., Pasadena, Calif. 
Biddie, James G., Plymouth Meeting, 

Pa. 
Columbia Resch. Labs., Woodlyn, Pa. 
Endevco, Pasadena, Calif. 
Epic, Inc., New York, N.Y. 
General Radio Co., Concord, Mass. 
Ithaco, Inc., Ithaca, N.Y. 
Kaman Sciences Corp., Colorado Springs, 

Colo. 
LAB. Corp., Skaneateles, N.Y. 
Larson Aero Dev., Concord, Calif. 
Metra Instruments, Inc.,Mt. View, Cal. 
Metrix Instr. Co., Houston, Tex. 
PCB Piezotronics, Inc., Depew, N.Y. 
Reliance Elec. Co., Cleveland, Ohio 
Robertshaw Controls Co., Richmond, Va. 
Rohde & Schwarz SiS., Passaic, N.J. 
Spectral Dynamics Corp. San Diego,.San 

Diego, Cal. 
Sprengnether, W.F. Instr. Cq., Inc., SI. 

Louis, Mo. 
Tech Serv., Inc., Fogelsville, Pa. 
United Detector Technology Inc., Santa 

Monica, Cal. 
Vibra-Metrics, Inc., E Haven, Conn. 
Vibration Instrs. Co., Anaheim, Cal. 

Meters, Volt 
Beede Electrical Instr. Co., Inc., 

Penacook, N.H ......................... Vol 10394 
Boonton Elctrns., Parsippany, N.J. 

Vol 10406-408 
Electro-Mechanical Instr. Div., PerkaSie, 

Pa ................................................. Vol 10433 
Electronic Dev. Corp., Boston, Mass. 

VOl 10429 
Faria Meter Corp., Uncasville, Conn. 

Vol 1.443 

108 Mfrs_ in Bold face with page numbers describe this product in the White pages. 
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Hickok Elect. Instr., Cleveland, Ohio 

VoIl~ 
ITT Jennings, San Jose, Cal 

Vol 1-458,459 
ITT Jennings, Instrus. & Syatems, San 

Jose, Calif .•..•.••.••.•.••••..•.••• Volle458,459 
Julie Research Lab., New York, N.Y. 

Vol t-"&7,469 
Modutec, Inc., Norwalk, Conn. 

Vol 1-488-489 
Ploneerllnstrumentation, Cleveland, 

Ohio ............................................ Voll~ 
·Preclsion Standards Corp., santa Ana, 

Cal ............................................... VoIle495 
Ros. Engrg. Corp., Campbell, Cal. 

VoIM71 
Systron-Donner Corp., Concord, Cal. 

Vollesll 
Sy.tron-Donner Concord Inatr. Dlv., 

Concord, Cal ............................. Vollesl1 
Teat & Measuring Instrs. Inc., 

Hicksville, N.Y ••.••.••••••.•••••••••..• Vol 4e423· 
Triplett Corp., Bluffton, Ohio 

Volles19,S25,S27,S29 
Airpax Elctrns .. Ft. Lauderdale, Fla. 
Allied Elctrns., Chicago, III. 
Ammon Instrs .• Inc., Manchester. N.H. 
Amprobe Instr., Lynbrook, N.Y. 
AUL Instrs., Inc .• Flushng. N.Y. 
B & K Instrs., Inc., Cleveland. Ohio 
Ballantine laboratOries, Inc., Boonton .. 

N. J. 
Biddle, James G., Plymouth Meeting, 

Pa. 
Bristol Div, Waterbury. Conn 
Data Precision Corporation, Wakefield, 

Mass. 
Data Technology, Santa Ana, Cal. 
Digilin, Inc .• Glendale, Cal. 
Dixson Inc .. Meter Div., Grand Junction. 

Colo. 
Doric Sci. Corp., San Diego, Calif. 
Dranetz Engrg. Labs~ So. Plainfield, 

N.J. 
E·H Resch. Labs .• Inc .• Oakland, Cal. 
Eldorado Electrodata. Concord, Cal. 
Electrical Instr. Svc .• Inc .• Mt. Vernon, N.Y. 
Electro-Numerics, Santa Clara, Cal. 
Esterline Angus Div., IndianapoliS, Ind. 
Fluke. John Mfg. Co., Inc., Seattle, Wash. 
General Elec .• W. Lynn. Mass. 
General Microwave Corp., Farmingdale, 

N.Y. 
General Rand Corp .• Edison, N.J. 
Gralex Inds., Dlv. Gen. Microwave, 

Farmingdale, N.Y. 
Hallmark Standards, Inc .• Mt. Vernon, N.Y. 
Heath Co .• Benton Harbor. Mich. 
Hoyt Elec. Instr. Works, Belmont, Mass. 
Ideal Precision Meter Co .• Brooklyn. N. Y. 
Ind·l. Teat EqUip., Clifton, NJ 
Instrument Displays. Waltham, Mass. 
Int'l. Instrs., Orange. Conn. 
J·Omega Co .• Mountain View. Calif. 
Jewell Electricallnstrs., Manchester, 

N.H. 
Keithley Instrs .• Inc .• Cleveland, Ohio 
Kikusui Elctrns. Corp .• Kawasaki City. 

Kanagawa·Pref.. Japan 
Kratos. Pasadena, Cal 
Lambda ElCtrns., MelvlUe, N.Y. 
Larson Instr. Co., Inc., Orangeburg, N.Y. 
Leader Instruments Corp .• Long Island 

City. N.Y. 
LFE Corp .• Waltham .. Mass. 
London Co., Cleveland, Ohio 
Marconi Instrs., Englewood, N.J. 
Mura Corp.,Jericho. N.Y. 
NES, Inc., Itasca, III. 
Newport Labs., Inc .. Santa Ana, Cal. 
North Atlantic Inds., Plainview, N.Y. 
a.v.s:. Inc .. East Orange. N.J. 
Radiation Devices Co .• Baltimore. Md. 
RCA Elctrns. Comps .• HarriSon, N.J. 
Rohde & Schwarz Sis .• Passaic. N.J. 
Scientific Columbus, Columbus, Ohio 
Scientific Educational Prods., N.Y .• N.Y. 
Shigoto Inda., Ltd., New York, N.Y. 
Shurite Meters. New Haven, Conn. 
Sigma Instrs .• Inc .• Braintree, Mass. 
Simpson Elec. Co., Chicago, IH. 
Sunshine Sci. Instrs., Inc., Philadelphia. Pa. 
Telmar. Inc., Columbus, Ohio 
Trio Labs. Inc .• Plainview. N.Y. 
WestinghOuse Elec. Corp .• Newark, N.J. 
Weston Instruments. Inc .• Newark. N.J. 

Meters, Volt, Deviation 
Dranetz Engrg. Labs., So. Plainfield, 

N.J ............................................... VoIle.c27 
AMF Electical Prods., Alexandria, Va. 
Beede Electrlcallnatr. Co., Inc., 

Penacook, N.H. 
Doric Sci. Corp .• San Diego, Calif. 
Dynamics ElCtrnc. Prod~ Inc~ Santa 

Fe Springs, Cal. 
Electronic Dev. Corp., Boaton, Mass. 
Fluke. John Mfg. Co .• Inc .• Seattle. Wash. 
General Rand Corp .• Edison, N.J. 
Int'l. Instrs .. Orange. Conn. 
Keithley Instrs .• Inc .• Cleveland, Ohio 
Kratos. Pasadena. Cal 
Larson Instr. Co., Inc., Orangeburg, N.Y. 
NE$, Inc., Itasca, IlL 
Preciaion Standarda Corp., santa Ana, 

Cal. 
Simpson Elec. C~ Chicago, III. 
Voltex Co .• Inc .• Farmingdale. N.Y. 
Weston Instruments, Inc .• Newark. N.J. 

Meters, Volt, Dlfferentlal-See 
Meters, Volt 

Meters, Volt, Digital (DVM) & 
Accessories 

Biddie, James Go, Plymouth MeeUng, 
Pa. ................................................ Vol , ... 

Boonton Elctrna., Parsippany, N.J. 
Vol le408,407 

Dytro Corp., HickavUle, N.Y ..... VoIle:142 
Hickok Elect. Instr ~ Cleveland, Ohio 

Volle452,4S3; Vol4e407-409· 
NES, Inc., Itasca, ilL .................. VoIlr.t63 
Newport Lab~ Inc., Santa Ana, Cal. 

VoI ..... 17· 
Systron-Donner Corp., Concord, Cal. 

Vollesl1 
Systron-Donner Concord lnatr. Div., 

Concord, Cal ...... _ ................ _ Vol ,.5" 
Test. Measuring Instrs. Inc.. 

Hicksville, N.Y ........... _ ....... _ VoI4e423· 
Triplett Corp., Bluffton, Ohio 

Voll-s28,529 
Aatrosyatems, Inc., Lake Success, N.Y. 
Bailantine LaboratOries. Inc .• Boonton .. 

N.J. 
Bay Labs .• Inc., Cleveland. OhiO 
Beede Electrical Instr. Co., Inc~ 

Penacook, N.H. 
Bristol Div. Waterbury. Com 
Calico Dlv., San Diego. Cal. 
California Instrs. Co., San DIego, Cal. 
Computer Prods., Ft. Lauderdale, FIB. 
Dana Labs .• Inc .• Irvine. CaIH. 
Data Precision Corporation, Wakefield, 

Mass. 
Data Technology. Santa Ana, Cal. 
Oatascan, Inc., Clifton, N.J. 
Digilin, Inc., Glendale. Cal. 
Dixson Inc .• Meter Div .• Grand Junction, 

Colo. 
Doric Sci. Corp .• San Diego. Calif. 
Dynascan Corp., Chicago, III. 
Electrical Instr. Svc .• Inc .• Mt. Vernon. N.Y. 
Electro-Numerics, Santa Clara, Cal. 
Electronic Dev. Corp~ Boston, Mass. 
Electronic Research Co., Shawnee 

Mission, Kan. 
ESE, Inglewood, CaL 
Esterline Angus Div., Indianapolis, Inet. 
Fluke. John Mfg. Co .• Inc .• Seattle. Wash. 
General Microwave Corp .• Farmingdale, 

N.Y. 
General Rand Corp" Edison. N.J. 
Gralex Inda., Div. Gen. Microwave, 

Farmingdale, N.Y. 
Heath Co .• Banton Harbor, Mich. 
IEC Electronics Corp .• E. Rochester. N.Y. 
Innovatek Enterprise. Millerton. N.Y. 
ITT Jennings, Instrus. • Systems, San 

Joae, Calif. 
J-Omega Co .• Mountain View. Calif. 
Julie Research Lab., New York, N.Y. 
Keithley Instrs .• Inc .• Cleveland, Ohio 
Kikusui Elctrns. Corp., Kawasaki City. 

Kanagawa·Pref .• Japan 
Leader Instruments Corp .• Long Island 

City. N.Y. 
Lear Siegler. Inc .• Santa Monica. CaUl. 
Lear Siegler, Anaheim, Cal. 
Leeds & Northrup Corp .• No. Walas, Pa. 
LFE Corp .• Waltham .. Mass. 
Micro Instr. Co., Hawthorne. Cal. 
Monitor Labs. Inc .. San Diego. Cal. 

Meters, Yoit-ohm-Mllliampere (YOM) 
Monsanto Company, Electronic 

Instruments. W. Caldwell. N.J. 
Pacific Meas .• Inc., Palo Alto. Calif. 
Penn Airborne Prods .• Southampton, Pa. 
Phoenix Data Inc., Phoenix. Ariz. 
Practical Automation,lnc .• Shelton, Conn. 
Rohde & Schwarz SiS., Passaic, N.J. 
Rosa Engrg. Corp., Campbel~ Cal. 
Sensor Corp .• Scottsdale. Pa. 
Simpson EIec. Co., Chicago, ill 
Sunshine Sci. Instrs., Inc., Philadelphia. Pa. 
Syatron-DonnerDatapulae Div., Culver 

City, CaL 
Systron-Donner KruM Elctrns. SUb., 

Sunnyvale, Cal. 
Syatron-Donner Microwave DIY., Van 

Nuys, Cal. 
Syatron Donner Trygon Elctms. Sub., 

Westbury, N.Y. 
Takeda Aiken Industry Co .• Ltd., Tokyo 

176, Japan 
Tektronix, Inc., B.avatton, Ore. 
Transducer Controls Corp .• Covina. cam. 
United Sys. Corp .• Dayton. Ohio 
Vidar Corp., Mountain View. Cal. 
Western Reserve Elctrns .• Twinsburg, 

Ohio 
Weston Instruments, Inc., Newark. N.J. 
WHtron Co .• Palo Alto, Calil. 

Meters, Volt, Electrostatic 
Custom Sci. Instrs .. Inc •• Whippany. N.J. 
Electricallnstr. Svc., Inc .• Mt. Vernon. N.Y. 
Hallmark l1tandards. Inc .• Mt. Vernon. N.Y. 
Weston Instruments. Inc., Newark. N.J. 

Meters, Volt, Frequency 
Selective 

Dranetz Engrg. Labs., So. Plainfield, 
N.J .......... _ .. _._ .... _ ......... _ ..... VoIle427 

B & K Instrs .• Inc .• Cleveland. Ohio 
Blonder·Tongue Labs., Inc .• Old Bridge •. 

N.J. 
Elcom Sys .• Deer Pk .• N.Y. 
Kratos. Pasadena. Cal 
Marconllnstrs., Englewood, N.J. 
Princeton Applied Resch. Corp., Princeton, 

N.J. 
Quan-Tach, Whippany, N.J. 
Railway Comm .• Raytown, Mo. 
Rohde-& Schwarz Sis .• Passaic, N.J. 
SInger InatrumentaUon, Los Angeles 

Oper., Loa Angeles, Cal. 
Spectral Dynamics Corp. San Diego, San 

Diego. Cal. 
Weston instruments. Inc .• Newark, N.J. 

Meters, Volt, Log-Conversion 
Ballantine Laboratories. Inc .• Boonton .. 

N.J. 
Dranetz Engrg. Labs., So. Plainfield, 

N.J. 
General Microwave Corp .• Farmingdale. 

N.Y. 
Gralex Inds~ Div. Gen. Microwave, 

Farmingdale, N.Y. 
Kratos. Pasadena. Cal 
Modutec, Inc., Norwalk, Conti. 
NE$, Inc., Itasca, In. 
PacifIC Meas .• Inc .• Paiio Alto, CallI. 
a.v.s .. lnc .• East Orange. N.J. 
Spectral Dynamics Corp. San Diego, San 

Diego. Cal. 
Wiltron Co .• Palo Alto, Calif. 

Meters, Volt, Potentiometric 
Barber·Colman Co .• Industrial Instrs. DiY .• 

Rockford. III. 
Bristol Div. Waterbury. Conn 
DoriC Sci. Corp .. San Diego. Calif. 
Electrlcallnstr. Svc .• Inc •. Mt. Vernon. N.Y. 
Electro Sci. Inda., Portland, Ore. 
Electronic oev. Corp., Boaton, MBaa. 
Esterline Angus Dlv .. Indianapolis, Ind. 
Fluke, John Mfg. Co" Inc .• Seattle, Wash. 
Keithley Instrs .• Inc .• Cleveland, Ohio 
Praclaion Standllt'd$ Corp., santa Ana, 

Cal. 
Telmar. Inc .. CoiumbuS. Ohio . 

Meters, Volt, R-F 
Boonton ElCtrns., Parsippany, N.J. 

Vol 1 "407 
ITT Jennings, San Joae, Cal 

Vol 1-458,458 
ITT Jennings, lnatrus. • S~tema, San 

Jose, calif ......................... Vol 1"468,458 
Triplett Corp., BIutrton, 0Id0 

Vol ,.5,11,527 

B & K Instrs .• Inc .• Cleveland. Ohio . 
Ballantine Laboratories. Inc .• Boonton .. 

N.J. 
Blonder-Tongue Labs., Inc .• Old Bridge. 

N.J. 
Electricallnstr. Svo .• Inc., MI. Vernon. N.Y. 
Fluke. John Mfg. Co .• Inc., Seattle. Wash. 
General Microwave Corp .. Farmingdale. 

N.Y. 
Hallmark Standards. Inc., MI. Vernon, N.Y. 
Jerrold Electronics Corp., Philadelphia, Pa. 
Marconi lnatrs., Englewood, N.J. 
Micro Instr. Co .• Hawthorne. Cal. 
a.v.s., Inc .• East Orange. N.J. 
Radiation Devices Co .• Baitimore. Md. 
RCA Elctrns. Comps .• Harrison. N.J. 
Rohde & Schwarz Sis .• Passaic. N.J. 
Rosa Engrg. Corp~ Campbell, CaL 
Simpaon EIec. Co., Chicago, IlL 
Westinghouse Elec. Corp .• Newark. N.J. 
Weston Instruments. Inc., Newark. N.J. 

Meters, Volt, Sampling 
DranetZ Engrg. Labs., So. Plainfield, 

".J •• _ .. _ ........................ __ ....... VoIle.c27 
Auiomated Meas .• Oakland. CalK. 
E·H Resch. Labs .• Inc .• Oakland. Cal. 
Micro Instr. Co .• Hawthome, Cal. 
NE$, Inc., ltaaca, III 

Meters, Volt, True RMS 
Boonton Elctrne., Parsippany, N.J. 

Vol 1"406-408 
Hickok Elect. Inslr ~ Cleveland, Ohio 

VoIl~ 
AMF Electical Prods., Alexandria. Va 
B & K Instrs .• Inc .. Cleveland. Ohio 
Ballantine Laboratories. Inc .• Boonton .. 

N.J. 
Beede Electrical Instr. Co~ Inc~ 

PeMcook,N.H. 
Data Technology. Santa Ana. Cal. 
Electricallnstr. Svc .• Inc .• MI. Vernon. N.Y, 
EIectro-NumerIca, santa Clara, CaL 
Fluke. John Mfg. Co., Inc., Seattle. Wash. 
General Elec .• W. Lynn. Mass. 
Hallmark Standards. Inc., Mt. Vernon. N.Y. 
Holt Instr. Labs .• Oconto. Wise. 
Ind'L Test Equip., Clifton, NJ 
Inservco. Inc., La Grange, Ohio 
Intronics, Inc., Newton, Mass. 
ITT Jennings, InstruB. & systems, San 

Joae, Calif. 
J-a Electrlcallnstra., Manchester, 

N.H. 
Kratos. Pasadena. Cal 
Laraon Inslr. Co~ Inc., Orangeburg, N.Y. 

. Leader Instruments Corp .• Long Island 
City. N.Y. 

Marconi Instrs., Englewood, N.J. 
a.v.s .. Inc .• East Orange, N.J. 
Rohde & Schwarz SiS., Passaic. N.J. 
Scientific Columbus, Columbus, Ohio 
Shlgoto Inda., Ltd., New York, N.Y. 
SImpson Elec. co., Chicago, In. 
Spectral Dynamics Corp. San Diego. San 

Diego, Cal. 
Thermo Sys .• Inc .. 51. Paul. MInn. 
Triplett Corp., Bluffton, Ohio 
Western Reserve Elctms .• Twinsburg. 

Ohio 
Weston Instruments. Inc .• Newark. N.J. 

Meters, Volt-Ohm-Milliampere 
(VOM) 

Allied Elctrns., ChIcago, In. ...... Voll-aa7 
oynaacan Corp~ Chicago, lB. 

Vol 1Il400,401 
Hickok Elect. Instr., Cleveland, Ohio 

Voll~ 
SImpson EIec. Co., Chicago, In. 

VoIle503 
Triplett Corp., Bluffton, Ohio 

Vollest&-SI8,S2O-525; VoI4e426,428· 
Amprobe Instr .• l,.ynbrook. N.Y. 
AUL InslrS., Inc .• FlushnQ, N.Y. 
Ballantine Laboratories. Inc .• Boonton .. 

N.J. . 
Beckman Instrs., Ectrn. Instrs. Oiv. Ectm. 

Instrumentation. Schiller Park. III. 
Data Technology. Santa Ana, Cal. 
Dynamics EIctrnc. Prods., Inc., Santa 

Fe SprInge,CaL 
ElectriCallnstr. Svc .• Inc., MI. Vernon, N.Y. 
ESE, Inglewood, Cal. 
General RIind Corp., Edison. N.J. 
Heath CO., Benton Hartlor. MiCh. 
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Meters, Volt-Ohm-Milliampere(VOM) (cont'd) 
Keithley Instrs., Inc., Cleveland, Ohio 
Mura Corp., Jericho, N.Y. 
O.V.S., Inc., East Orange, N.J. 
RCA Elctrns. Comps., Harrison, N.J. 
Scientific Educational Prods., N.Y., N.Y. 
Shlgotolnds., Ltd., New York, N.Y. 
Sigma Instrs., Inc., Braintree, Mass. 
Sunshine Sci. Instrs., Inc., Philadelphia,Pa. 
Systron-Donner Concord Instr. Div., 

Concord, Cal. 
Test & Measuring Instrs. Inc., 

Hicksville, N.Y. 
Western Reserve Elctrns., Twinsburg, 

Ohio 
Weston Instruments, Inc., Newark, N.J. 

Meters, VU 
Jewell Electrical Instrs., Manchester, 

N.H ............................................... Vol le.!63 
Modutec, Inc., Norwalk, Conn. 

Vol le.!86-489 
Triplett Corp., Bluffton, Ohio .. Vol 1-527 
Allied Elctrns., Chicago, III. 
Altec Div., Anaheim, Calif. 
Ammon Instrs., Inc., Manchester, N.H. 
Beede Electrical Instr, Co., Inc., 

Penacook, N.H. 
Dixson Inc., Meter Div" Grand Junction, 

Colo. 
Dynamics Elctrnc. Prods., Inc., Santa 

Fe Springs, .Cal. 
Edison Elctrns. Div., Manchester, N.H. 
Electro-Mechanicallnstr. Div., Perkasie, 

Pa. 
Hoyt Elec. Instr. Works, Belmont, Mass. 
Ideal Precision Meter Co., Brooklyn, N. Y. 
Inl'l. Instrs., Orange, Conn. 
Larson Instr. Co., Inc., OralJgeburg, N.Y. 
LFE Corp., Waltham" Mass. 
Mura Corp., Jericho, N.Y. 
O.V.S., Inc., East Orange, N.J. 
Shigoto Inds., Ltd .. , New York, N.Y. 
Shurite Meters, New Haven., Conn. 
Sigma Instrs., Inc., Braintree, Mass. 
Simpson Elec. Co., Chicago, III. 
Sunshine Sci. Instrs., Inc., Philadelphia, Pa. 
Vu-data Corp., San Diego, Cal. 
Weston Instruments, Inc., Newark, N.J. 

Meters, Watt 
Bendix, Franklin, Ind ................. Vol 2e609 
Bird Elctrn., Cleveland, Ohio .... Vol 1-396 
Clarke - Hess., New York, N.Y. Volle.!ll 
Ohio Semitronlcs, Columbus, Ohio 

Volle.!91 
Triplett Corp., Bluffton, Ohio .. Vol 1-519 
Ailtech, City of Industry, Cal. 
Barnes & Reinecke, Inc., Chicago, III. 
Cubic Corp., San Diego, Cal. 
Electrical Instr. Svc., Inc., Mt. Vernon, N.Y. 
Esterline Angus Div., Indianapolis, Ind. 
General Eiec., W. 'Lynn, Mass. 
General Microwave Corp., Farmingdale, 

N.Y. 
General Rand Corp., Edison, N.J. 
Hallmark Standards, Inc., Mt. Vernon, N.Y. 
Heath Co., Benton Harbor, Mich. 
Hickok Elect. Instr., Cleveland, Ohio 
Ind'i. Test Equip., Clifton, NJ 
Intronics, Inc .. Newton,. Mass. 
Kratos, Pasadena, Cal 
Larson Instr. Co., Inc.,. Orangeburg, N.Y. 
LFE Corp., Waltham" Mass. 
Marconi Instrs., Englewood, N.J. 
NH Research, Inc., Santa Ana, Calif. 
Proto Matic Co., Cincinnati" Ohio 
Scientific Columbus, Columbus, Ohio 
Scientific Educational Prods., N.Y .. N.Y. 
Shlgoto Inds., Ltd., New York, N.Y. 
Simpson Elec. Co., Chicago, III. 
Sunshine Sci. Instrs., Inc" Philadelphia, Pa. 
Westinghouse Elec. Corp., Newark, N.J. 
Weston Instruments, Inc., Newark. N.J. 

Meters, Watt~Hour 
Ohio Semitronics, Columbua, Ohio 

Volle.!91 
Hallmark Standards: Inc., MI. Vernon, N.Y. 
Halma, Elctrns .• Inc., Columbus. Ohio 
Hickok Elect. Inslt., Cleveland, Ohio 
NES, Inc., Itasca, III. 
Sangamo Elec. Co., Springfield, III. 
Scientific Columbus, Columbus, Ohio 
Weston Instruments, Inc .. Newark, N.J. 

Meters, Wave 
Frequency Engrg. Labs .. Farmingdale, ·N.J. 
General Microwave Corp., Farmingdale, 

NY. .. 

Marconi Instrs., Englewood, .N.J. 
Narda MicrowaveCorp., Plainview, N.Y. 
PRO Elctrns., Inc., Westbury, N.Y. 
Quan-Tech, Whippany,N.J. 
Rohde & Schwarz Sis., Passaic, N.J. 
Systron-Donner Microwave Div., Van 

Nuys, Cal. 
T elonic Inds., Inc .. U!guna Beach, Calif. 

Meters, Waveguide-See 
Meters, Microwave 

Microcircuit Production 
Equip. 

Baron-Blakeslee, Div. Purex Corp., 
Chicago,. III. 

CGS Units, Inc., Rochester, N.Y. 
Chemical Etching Equip. & Supply. 

Alexandria, Va. 
Circon Corp .. Santa Barbara, Ca. 
Electro Sci. Inds., Portland, Ore. 
Environmental Communications Inc., 

Santa Ana, Cal. 
GTI Corp. (E), Pittsburgh, Pa. 
Hadron Inc., Westbury, N.Y. 
Hull Corp., Hatboro, Pa. 
IPT Corp., Sunnyvale, Cal. 
Mann, David W. Co .• Burlington, Mass. 
Materials Resch. Corp., Orang!'burg, N.Y. 
Podgor, Joseph Co., Pennsauken, N.J. 
Sprague Elec. Co .• No. Adams, Mass. 
TRW Instrs., EI Segundo, Cal. 
Uthe Technology Int'l., Sunnyvale, Cal. 

Microcircuits-See Circuits, 
Integrated; Circuits, Hybrid 

Microfilm Production 
Equipment 

W-F Products, Inc., Denver, Co. 
Vollog34 

Microfilm Retrieval Systems 
W-F Products, Inc., Denver, Co. 

Vollog34 
Hadron Inc., Westbury, N.Y. 
Johnson Research Corp" Farmingdale, 

N.Y. 
3M Co., St. Paul, Minn. 
Varian Assocs., Palo Alto, Cal. 
Western Reserve Elctrns., Twinsburg. 

Ohio 

Micrometers, Electronic 
Kaman Sciences Corp., Colorado Springs, 

Colo. 
Lion Precision Corp, Newton, Mass. 
Minnetech Labs, Minneapolis, Minn, 
Opto-Metric Tools, Rockleigh, N.J. 
Sensor Corp., Scottsdale, Pa. 
Spatial Data Systems, Inc., Gole!.ll, Cal. 
Transducer Controls Corp., Covina, Calif. 

Microphone Accessories 
(Including Stands, Holders, 
Booms) 

Atlas Sound Div., Parsippany, N.J. 
General Radio Co., Concord, Mass. 
Primo Company Ltd., Tokyo, Japan 
Turner Div., Cedar Rapids, Iowa 

Microphones, Carbon 
Astatic Corp., Conneaut, Ohio 
Conrac Corp., Cedar Rapids, . Iowa 
ElectrO-Voice, Inc .. Buchanan, Mich. 
GC Electronics, Rockford, III. 
ISC/Telephonics Dlv, Huntington, N.Y. 
Shigofo Inds., Ltd., New York, N.Y. 
Shure Bros., Inc;, Evanston, III. 
Telex Comm, Div., Minneapolis, Minn. 
Turner Div., Cedar Rapids, Iowa . 

Microphones; Cardioid 
AKG, New York, N.Y. 
Allied Elctrns., Chi~ago, III. 
Altec Div., Anaheim, Calif. 
Astatic Corp., Conneaut, Ohio 
Audiotronics, N. Hollywood, Cal. 
Bogen Div" Paramus, N.J. 
Concord Communications Sys., 

Farmingdale, N.Y. 
Conrac Corp., Cedar Rapids, Iowa 
Electro-VoiCfl,lnc., Buchanan, Mich. 
Executone, Inc., Long Island City, N.Y. 

PRODUCT INDEX & DIRECTORY 

GC Electroo:lics, Rockford, III. 
Gotham Audio Corp., New York, N.Y. 
Knowles Elctrns., Inc., Franklin Park, III. 
Mura Corp., Jericho, N.Y. 
RCA Corp., Camden, N.J. 
Sennheiser Elctrn. Corp., Ney. York, NY 
Shlgoto Inds., Ltd., New York, N.Y. 
Shure Bros.,. Inc., EvanstOn, III. 
Turner Div., Cedar Rapids, Iowa 
Universil.y Sound, Anaheim, Cal. 

Microphones, Ceramic 
Astatic Corp., Conneaut, Ohio 
B & K Instrs., Inc:, Cleveland, .Ohio 
Chesapeake Instr. Corp., Shadyside, Md. 
Columbia Resch. Labs., Woodlyn, Pa. 
Conrac Corp., Cedar Rapids, Iowa 
Electro-Voice, Inc., Buchanan, Mich. 
GC Electronics, Rockford, III. 
General Radio Co" Concord, Mass. 
Knowles Elctrns., Inc., Franklin Park, III. 
Linden Labs., Inc., State College, Pa. 
Primo Company·Ltd., Tokyo, Japan 
Saxton Prods., Congers, N.Y. 
Shigoto Inds., Ltd., New York, N.Y. 
Shure Bros., Inc., Evanston, III. 
Sonotone Corp., Elmsford, N.Y. 
Telex Comm. Div., Minneapolis, Minn. 
Turner Div., Cedar Rapids, Iowa 

Microphones, Condenser 
Primo Company Lid., Tokyo, Japan 

Volle317 
AKG, New York, NY. 
AIIec Div., Anaheim, Calif. 
B & K Instrs., Inc., Cleveland, Ohio 
Conrac Corp., Cedar Rapids, Iowa 
Electro-Voice, Inc., Buchanan, Mich. 
GC Electronics, Rockford, III. 
General Radio Co., Concord, Mass. 
Gotham Audio Corp., New York, N.Y. 
Knowles Elctrns., Inc., Franklin Park, III. 
Mura Corp" Jericho, N.Y. 
Sennheiser Elctrn. Corp., New York, NY 

Microphones, Contact 
Conrac Corp., Cedar Rapids, Iowa 
Electro-VOice, Inc., Buchanan, Mich. 
Sennheiser Elctrn. Corp., New York: NY 
Shlgoto Inds., Ltd., New York, N.Y. 

Microphones, Crystal 
Astatic' Corp., Conneaut, Ohio 
Columbia Resch. Labs., Woodlyn, Pa. 
Components Specialties, Freeport, N.Y. 
Conrac Corp., Cedar Rapids, Iowa 
Electro-Voice, Inc., Buchanan, Mich. 
GC ElectroniCs, Rockford, III. 
Primo Company Ltd., Tokyo, Japan 
RCA Corp., Camden, N.J. 
Saxton Prods., Congers, N.Y. 
Shigoto Inds., Ltd., New York, N.Y. 
Shure Bros., Inc., Evanston, III. 

Microphones, DynamiC 
AKG, New York, N.Y. 
Allied Elctrns., Chicago, III. 
Altec Div., Anaheim, Calif. 
Astatic Corp., Conneaut, Ohio 
Audiotronics, N. Hollywood, Cal. 
Bogen Div., Paramus, N.J. 
Components Specialties, Freeport, N.Y. 
Concord Communications Sys., 

Farmingdale, N.Y. 
Conrac Corp., Cedar Rapids, Iowa 
Electro-Voice, Inc., Buchanan, Mich. 
Executone, Inc., Long Island City, N.Y. 
GC ElectroniCS, Rockford, 111_ 
ISC/TelephoniCS Dlv, Huntington, N_Y. 
Javelin Div., Apollo Lasers, Inc., Los 

Angeles,Ca. 
Kulite Semiconductor Prod., Ridgefield, 

N.J. 
Mura Corp., Jericho, N.Y. 
Primo Company Ltd., Tokyo, Japan 
RCA Corp., Camden, N.J. 
Saxton Prods., Congers, N.Y. 
Sennheiser Elctrn. Corp., New York, NY 
Shigoto Inds., Ltd., New York, N.Y. 
Shure Bros., Inc., Evanston, III. 
Telex Comm_ Dlv., Minneapolis, Minn. 
Turner Div., Cedar Rapids, Iowa 
University Sound, Anaheim, Cal. 

Microphones, MagnetiC 
Bogen Div., Paramus, N.J. 
Conrac Corp., Cedar Rapids, Iowa 
Knowles Elctrns., Inc., Franklin Park, III. 

Sennheiser Elctrn. Corp., New York, NY 
Shigoto Inds., Ltd., New York, N.Y. 
Shure Bros., Inc., Evanston, III. 
Sonotone Corp., Elmsford, N.Y. 

Microphones, 
Noise-Cancelling 

AKG, New York, N.Y. 
Altec Div., Anaheim, Calif. 
Astatic Corp" Conneaut, Ohio 
Conrac Corp., Cedar Rapids; Iowa 
Electro-Voice, Inc., Buchanan, Mich. 
Executone, Inc., Long Island City, N.Y. 
Heitz, Karl, Inc., New York, NY. 
ISC/Telephonics Div, Huntington, N.Y. 
KnoWles Elctrns., Inc., Franklin Park, III. 
RCA, Mobile Communications Sys., 

Meadow Lands, Pa. 
Sennheiser Elctrn. Corp., New York, NY 
Shure Bros., Inc., Evanston, III. 
Telex Comm. Dlv., Minneapolis, Minn. 
Turner Div., Cedar Rapids, Iowa 

Microphones, Omnidirectional 
Columbia Resch. Labs., Woodlyn, Pa. 
Primo Company Lid., Tokyo, Japan 
Turner Div., Cedar Rapids, Iowa 

Microphones, Pressure 
AKG, New York, N.Y. 
Altec Div., Anaheim, Calif. 
B & K Instrs., Inc., Cleveland, Ohio 
Columbia Resch. Labs., Woodlyn, Pa. 
Conrac Corp., Cedar Rapids, Iowa 
Electro-Voice, Inc., Buchanan, Mich. 
Kistler Instr. Co., Redmond, Wash. 
Knowles Elctrns.,' Inc., Franklin Park, III. 
RCA Corp., Camden, N.J. 
Sennheiser Elctrn. Corp., New York, NY 
Shure Bros., Inc., Evanston, III. 
Sprengnether, W.F. Instr. Co., Inc., SI. 

Louis, Mo. 
Stow Labs., Inc., Hudson, Mass. 
Turner Div., Cedar Rapids, Iowa 

Microphones, Ribbon 
Conrac Corp., Cedar Rapids, Iowa 
RCA Corp., Camden, N.J. 
Shure Bros., Inc., Evanston, III. 

Microphones, Sound-Powered 
Columbia Resch. Labs., Woodlyn, pa. 
Conrac Corp., Cedar Rapids, Iowa 
ISC/Telephonics Div, Huntington, N.Y. 

Microphones, Throat 
Conrac Corp., Cedar Rapids, Iowa 
Sennheiser Elctrn. Corp., New York, NY 
Sonotone Corp., Elmsford, N.Y. 

Microphones, Velocity 
Altec Div., Anaheim, Calif. 
RCA Corp., Camden, N.J. 
Sennheiser Elctrn. Corp., New York, NY 
Shure Bros., Inc., Evanston, III. 

Microphones, Wireless 
Concord Communications Sys., 

Farmingdale, N.Y. 
Mura Corp., Jericho, NY. 
Primo Company Ltd., Tokyo, Japan 
RCA Corp., Camden, N.J. 
Ryka Scientific, Inc., Sunnyvale, Cal. 
Sennheiser Elctrn. Corp., New York, NY 
Shigoto Inds., Ltd., New York, N.Y. 

Microscopes 
Bausch & Lomb, Rochester, N.Y. 
Christie Elec., Los Angeles, Cal. 
Edmund Scientific Co., Barrington, N.J. 
Esco Products, Oak Ridge, NJ 
Gaertner Scientific Corp., Chicago, III. 
Gamma Sci., San Diego, Cal. 
Hacker Instrs" Inc., Fairfield, N.J. 
Heitz, Karl, Inc., New York, N.Y. 
Jonard Inds. Corp., Bronx, N.Y. 
Lenox Instr. Co., Philadelphia, Pa. 
Nikon, Inc., Instr. hiv., Ehrenreich 

Photo-Opticailnd., Garden City, NY. 
Olympus Corp. America, New Hyde Park, 

N.Y. 
Pacific Transducer Corp., Los Angeles, 

Calif. 
Stereotronics Television Co., Sherman 

Oaks, Cal. 
Techni-Tool, Inc., Philadelphia, Pa. 
Titan Tool Supply Co., Inc .. , Buffalo, N.Y. 
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PRODUCT INDEX & DIRECTORY 
I,)nitron Instr. Co., Newton Highlands, 

Mass. 
Wild Heerbrugg Instrs., Farmingdale, N.Y. 

Microscopes, Electron 
Bausch & lomb, Rochester. N.Y. 
Perkin-Elmer Ultek Inc .• Palo Alto. Calif. 

Microscopes, Infrared 
Barnes Engrg. Co .• Stamford. Conn. 
Research Devices. Berkeley Heights. N.J. 
Wild Heerbrugg Instrs .• Farmingdale. N.Y. 

Microscopes, Measuring 
Bausch & lomb. Rochester. N.Y. 
CELCO, Mahwah, N.J. 
Edmund Scientific Co .• Barrington. N.J. 
Gaertner Scientific Corp .• Chicago. III. 
Hacker Instrs .• Inc .• Fairfield. N.J. 
lenox Instr. Co .• Philadelphia. Pa. 
Nlkon. Inc .• Instr. Div .• Ehrenreich 

Photo-Optical Ind .• Garden City. N.Y. 
Olympus Corp. America. New Hyde Park. 

N.Y. 
Opto-Metric Tools. Rockleigh. N.J. 
Rank Precision Inds .• Des Plaines. III. 
Titan Tool Supply Co .• Inc., Buffalo. N.Y. 
Unitron Instr. Co .• Newton Highlands. 

Mass. 

Microscopes, Ultraviolet 
Black light Corp. Amer .• San Gabriel. Cal. 
Ultra-Violet Prods .• Inc .. San Gabriel. Cal. 
Wild Heerbrugg Instrs .• Farmingdale. N.Y. 

Microwave Duplexers 
SYBtron-Oonner CorP ... Concord, Cal. 

Vo11-S10 
Systron-Donner Concord Instr. Dlv., 

Concord, Cal ............................. Vo11-S10 
Syslron·Donner Datapulse Dlv., Culver 

City, Cal ..................................... Vo11-51D 
Systron-Di:lnner Kruse Elctrns. Sub., 

Sunnyvale, Cal ......................... VoI1-S1D 
Systron-Donner Microwave Dlv., Van 

Nuys, Cal ................................... Vo11-51D 
Americon Microwave Inds .• Inc .• Waltham. 

Mass. 
Arra Inc., Bay Shore, N.Y. 
Lorch Elctrns.Corp., Englewood, N.J. 
Microphase Corp .• Cos Cob. Conn. 
Microwave Assocs .• Inc., Burlington. Mass. 
Microwave Development Labs .• Inc., 

Needham Hgts .• Mass. 
Norsallndustries. Inc .• Brentwood. N.Y. 
OPtimax Inc .• Colmar. Pa. 
Technical Research & Mfg. Co .. 

Manchester. N.H. 
Theta-Com CATV. Phoenix. Ariz 
UTE Microwave. Asbury Park. N.J. 
Varian Assocs .• Palo Alto. Cal. 

Microwave Line Stretchers 
Systron-Donner corp., Concord, Cal, 

VoI1-S1D 
Systron-Donner Concord Instr. Dlv~ 

Concord, CaL ............................ Vol1es10 
Systron-Donner Datapulse Div., Culver 

City, Cal ..................................... Vo11-51D 
Systron-Donner Kruse Elctrns. Sub., 

Sunnyvale, Cal ......................... VOl 1-510 
Systron-Donner Microwave Dlv., Van 

Nuys, CaL .................................. Vol1estO 
Aireom, Inc., Union. N.H. 
Alford Mfg. Co., Winchester. Mass. 
Arrs Inc., Bay Shore, N.Y. 
General Radio Co .. Concord. Mass. 
Lorch Elct"'s. Corp., Englewood, N.J. 
Maury Microwave Corp .• Cucamonga. 

Cam. 
Microlab/FXR. Livingston. N.J. 
Narda Microwave Corp .• Plainview. NY. 
Norsal Industries. Inc .• Brentwood. N.Y. 
OMNI Spectra, Farmington, .MICh. 
Premier Microwave. Port Chester. N.Y. 
Rantec Div .• Calabasas. Calif. 
R L C Elctrns., Inc., Mt. Kisco, N.Y. 
Rohda & Schwarz Sis .• Passaic. N.J. 
Wavenne, In~ W. Caldwell, N.J. 
Welnschel Engrg. Co., Gaithersburg, 

MeL 

Mismatches, Microwave, 
PreCision 

Texscan Corp., IndianapOlis, Ind. 
VOl 1-514 

Weinschel Engrg. Co., Gaithersburg, 
Md ............................................... Vol 1-534 

Aircom. Inc .• Union. N.H. 
Alford Mfg. Co .• Winchester. Mass. 
Americon Microwave Inds .• Inc .• Waltham. 

Mass. 
Arra Inc., Bay Shore, N.Y. 
General Radio Co .• Concord. Mass. 
Maury Microwave Corp .. Cucamonga. 

Calif. 
Merrimac Inds .. Inc .• West Caldwell, N.J. 
Microlab/FXR. Livingston. N.J. 
Microwave Filter Co .• Inc .• East Syracuse. 

N.Y. 
Norsal Industries. Inc .• Brentwood. N.Y. 
PRO Elctrns .• Inc .• Westbury. N.Y. 
Premier Microwave. Port Chester. N.Y. 
Rohde & Schwarz SiS., Passaic. N.J. 

Mixer-Preamplifiers, 
Microwave 

Aertech Inds .• Sunnyvale. Calif. 
AIL. Div. Cutler-Hammer. Inc .• Deer Park. 

N.Y. 
Airtron. Morris Plains. N.J. 
American Elctrn. Labs .• Inc .• Lansdale. Pa. 
Anzac Elctrns .• Waltham. Mass. 
Applied Research Inc., Port 

Washington, N.Y. 
Cincinnati Elctrns. Corp .• Cincinnati. Ohio 
E & M Laboratories. Inc .• Westlake 

Village. Cal. 
Environmental CommunICations Inc., 

Santa Ana, Cal. 
General Elec. Co., Etctrn. Comps. Sis. 

Dept., Schenectady, N.Y. 
lNR Communications. Inc .• Farmingdale, 

N.Y. 
Merrimac Inds .• Inc .. West Caldwell. N.J. 
Microlab/FXR. Livingston. N.J. 
Microphase Corp .• Cos Cob. Conn. 
Microwave Assoes .• Inc .• Burlington. Mass. 
Miteq Inc .• Hauppauge. N.Y. 
Mu-Del Elclrns .• Silver Spring. Md. 
Omni-Spectra. Inc .• Tempe. Ariz. 
OPtimax Inc .• Colmar, Pa. 
RHG Etctrns. Lab., Deer Park, N.Y. 
Rodelco. Deer Park. N.Y. 
ScientifIC Communications, Garland, 

Tex. 
Sierra Sys .• Mountain View. Cal. 
Spectra Sonics. Ogden. Utah 
Technical Research & Mfg. Co .• 

Manchester. N.H. 
Transco Prods .• Inc .• Venice. Cal. 
Varian Assocs .• Palo Alto. Cal. 
Varian. Baverly. Mass. 

Mixers, Audio 
SOlid State Elctrns. Corp~ Sepulveda, 

Cal ............................................... V0I1e&37 
Altec Div .• Anaheim. Calif. 
Ampex Corp .• Redwood City. CaiW. 
Bogen Div .• Paramus. N.J. 
CCA Elctrns. Corp .• Gloucester. N.J. 
Collins Radio Co .• Dallas. Tex. 
DaviS J.W. & Co .• Dallas. Texas 
Edison Elctrns. Div .• Manchester. N.H. 
Fairchild Sound Equip .• Commack. N.Y. 
Gotham Audio Corp .• New York. N.Y. 
Lrthic Systems. Inc .• Cupertino. Cal. 
Meleor Elctrns. Corp .• Farmingdale. N.Y. 
Shure Bros .• Inc .• Evanston. III. 
Spectra Sonies. Ogden. Utah 

Mixers, Microwave 
Anaren MICrowave, Inc~ Syracuse, N.Y. 

VOI~8' 
Lorch Elctrns. Corp., Englewood, N.J. 

VoIM15 
RHG Elctrns. Lab., Deer Park, N.Y. 

VOIM19 
R L C Elctrns., Inc., lilt KiSCo, No Y. 

VOIM20 
Varl-L Co., Inc., Denver, Colo. 

VOIM23-626 
Aertech Inds .• Sunnyvale. CaIH. 
AIL. Div. Cutler-Hammer. Inc .• Deer Park. 

N.Y. 
Aireom. Inc .• Union. N.H. 
Airtron. Morris Plains. N.J. 
Alford Mfg. Co .• Winchester. Mass. 
American Elctrn. Labs .• Inc .• Lansdale, Pa. 

Americon Microwave Inds .• Inc .• Waltham. 
Mass. 

Anzac Elctrns .• Waltham. Mass. 
CES Elctrns .• Brooklyn. N.Y. 
COllins Radio Co .• Dallas. Tex. 
E & M laboratories. Inc .• Westlake 
Village. Cal. 

Elcom Sys .• Deer Pk .. N.Y. 
Engelmann Microwave. Montville. N.J. 
Frequency Engrg. Labs .. Farmingdale. N.J. 
General Elec. Co., Etctrn. Comps. Sis. 

Dept, Schenectady, N.Y. 
General Radio Co .. Concord. Mass. 
HRB-Singer. Ino .• State College. Pa. 
LNR Communications. Inc .• Farmingdale. 

N.Y. 
Loral Elctrn. Sys .• Bronx. N.Y. 
Merrimac Inds .• Inc .• West Caldwell. N.J. 
Micro-Now Instr .• Chicago. III. 
Microlab/FXR. Livingston. N.J. 
Microphase Corp .. Cos Cob. Conn. 
Microwave Assoes .• Inc .• Burlington. Mass. 
Microwave Development Labs .. Inc .• 

Needham Hgts .. Mass. 
MicrOwave Prods .• Inc .. Chatsworth. Cal. 
Microwave/Sys .• Inc .• E. Syracuse. N.Y. 
Mlnt-Clrcults Lab., Brooklyn, N.Y. 
Miteq Inc .. Hauppauge. N.Y. 
Mu-Del Elctrns .• Silver Spring. Md. 
Narda Microwave Corp .. Plainview. N.Y. 
Norsallndustries. Inc .• Brentwood. N.Y. 
Omni-Spectra. Inc .. Tempe. Ariz. 
PRO Elctrns .• Inc .• Westbury. N.Y. 
Premier Microwave. Port Chester. N.Y. 
Raytheon Co .• Waltham. Mass. 
Rodelco. Deer Park. N.Y. 
Rohde & Schwarz Sis .. Passaic. N.J. 
Scientific-Atlanta. Inc .• Atlanta. Ga. 
Systron·Donner Microwave Dlv., Van 

Nuys, Cal. 
Technical Research & Mfg. Co .. 

Manchester. N.H. 
Transeo Prods .. Inc .• Venice. Cal. 
TRG Prods .• E. Boston. Mass. 
Varian Assocs .• Palo Alto. Cal. 
Varian. Beverly. Mass. 
Vector Industries. Palo Alto. Cal. 
Watkins Johnson Co .. Palo Alto. Cal. 
WaveUne, Inc., W. Caldwell, N.J. 
Welnschel Engrg. Co., Gaithersburg, 

Md. 

Mixers, R-F 
Anaren Microwave, Inc., Syracuse, N.Y. 

Vol 4-438* 
Lorch Elctrns. Corp., Englewood, N.J. 

VolM15 
Mint-Clrcults Lab., Brooklyn, N.Y. 

Vol J!e616,617 
R L C Etctrns., Inc., Mt. Kisco, N.Y. 

VoIM20 
Varl-L Co., Inc., Denver, Colo. 

VoIM23-626 
Aertech Inds .• Sunnyvale. Cald. 
AIL. DiY. Cutler-Hammer. Inc .. Deer Park, 

N.Y. 
American Elctrn. Labs .• Inc .. Lansdale. Pa. 
Americon Microwave Inds .• Inc .• Waltham, 

Mass. 
Anzac Elctrns .• Waltham. Mass. 
C-COR Elctrns .• State College. Pa. 
Comdel. Inc .• Beverly. Mass. 
E & M Laboratories. Inc .• Westlake 

VHlage. Cal. 
Edison Elctrns. Div .• Manchester. N.H. 
Elcom Sys .• Deer Pk .• N.Y. 
Engelmann Microwave. Montville. N.J. 
Frequency Engrg. Labs .• Farmingdale. N.J. 
General Radio Co .• Concord. Mass. 
HRB-Singer. Inc .• State College. Pa. 
lithic Systems. Inc .• Cupertino. Cal. 
Merrimac Inds .• Inc .• Wesl Caldwell. N.J. 
Microphase Corp .• Cos Cob. Conn. 
MIcrowave Development Labs .• Inc .. 

Needham Hgts ..• Mass. 
Microwave Filter Co .• Inc .• East Syracuse. 

N.Y. 
Miteq Inc .• Hauppauge. N.Y. 
Narda Microwave Corp .• Plainview. N.Y. 
Omni-Spectra. Inc .• Tempe. Ariz. 
OPtimax Inc .• Colmar. Pa. 
Relcom (Div. Watkins-Johnson). Palo Alto. 

Calif. 
RHG EiCtrns. Lab., Deer Park, N.Y. 
Rodelco. Deer Park. N.Y. 
Rohde & Schwarz Sis .• Passaic. N.J. 
Sierra Sys .• Mountain View. Cal. 
Signetics. Corp .• Sunnyvale. Calif. 

Modulators, ·A-M 
Summit Engrg. Corp .. Bozeman. Mont. 
Systron·Donner Microwave Dlv., Van 

Nuys, Cal. 
Transeo Prods .• Inc .. Venice. Cal. 
Varian. Beverly, Mass. 
Vector Industries. Palo Alto. Cal. 
Watkins Johnson Co .• Palo Alto. Cal. 
Welnschel Engrg. Co., Gaithersburg, 

Md. 

Modems-See 
Modulator/Demodulators, 
Data 

Modulation ·Transfer 
Analyzers-See Analyzers, 
Transfer Function 

Modulator IDemodulators, 
Data 

Almond Instrs. Co., Covina, Cal 
Vol1eQ3S 

COntrol TechnOlogy Co., LI.C., N.Y. 
Vol2eQ86 

Solid State Elctrns. Corp., Sepulveda, 
Cal ............................................... Vol 10937 

Anaren Microwave, Inc., Syracuse, N.Y. 
Applied Digital Data Systems. Inc .• 

Hauppauge. N.Y. 
Bowmar/ALI. Inc .• Acton. Mass. 
Bowmar Instr. Corp., Ft. Wayne, Ind. 
Bulova Watch Co., Servo Prods. 

Elctrns. Dlv., WoodSide, N.Y. 
Burroughs Corp., Pasadena, Cal. 
Cermetek. Inc .• Mountain View. Cal. 
Codex Corp .• Newton. Mass. 
Computer Conversions Corp., East 

Northport, N.Y. 
Data-Control Systems. Danbury. Conn. 
Elctrn. Comm .• Inc .• St. Petersburg. Fla. 
General Data Inds. Inc. Inc .• Wilton. Conn. 
General Instr. Corp .• Defense & Engrg. 

Prods. Grp .• Elctrn. Sys. Div .. Hicksville. 
N.Y. 

General Microwave Corp .. Farmingdale. 
N.Y. 

GTE Lenkurt Inc .. San Carlos. Calif. 
GTE Sylvania Inc .. Elctrn. Sys. Gp .. 

Waltham. Mass. 
Hathaway Inslruments, Inc., Denver, 

Colo. 
Hughes Aircraft Co. Ground Sys. Grp .• 

Fullerton. Cal. 
Integrated Systems. Inc .• Norcross. Ga. 
International Communications Corp., A 

Milgo Co .. Miami. Fla. 
McDonnell Douglas Electronics Co., St. 

Charles. Mo. 
Natel Engrg. Co., Canoga Pk., Cal 
NES, Inc., Itasca, Ill. 
Re-el Circuits, Inc., Saddle Brook, N.J. 
RFL Inds .• Comms .. Div .• Boonton. N.J. 
Signeties. Corp .• Sunnyvale. Calif. 
Singer - Tele-Signal. Woodbury. N.Y. 
Tasker Systems. Chatsworth. Cal. 

Modulator IDemodulators, 
Laser 

American Time Products, WoodSide, 
N.Y. 

Bertan Assocs., Inc., Hicksville, N.Y. 
GTE Sylvania Inc .• Elctrn. Sys. Gp .• 
. Waltham. Mass. • 

Harshaw Chem. Co .• Cleveland. Ohio 
Kappa Scientific Corp., Sanla Barbara. 

Cal. 
Optical Communications. Inc .• Orlando. 

Fla. 
Radiation Devices Co .• Baltimore, Md. 
Raytheon Co .• Waltham. Mass. 
Union Carbide. San Diego. Cal. 

Modulators, A-M 
Clarke - Hess, New York, N.Y. Vol 1 ... 11 
Solid State Elctms. Corp., Sepulveda, 

Cal ............................................... Vol 1 eQ37 
Transmagnetics Inc., Farmingdale, N. Y. 

Vo11e379 
Anaren Microwave, Inc., Syracuse, N.Y. 
CCA Elctrns. Corp .. Gloucester. N.J. 
Collins Radio Co .. Dallas. Tex. 
Control Technology Co., LtC., N.Y. 
E & M Laboratories. Inc .• Westlake 

Village. Cal. 
Eleom Sys .• Deer Pk:. N.Y. 
Feedback. Inc .• Berkeley Hghts .. N.J. 

I General MagnetiCs, Bloomfield, N.J. 

*Vol. 4-1973 For addresses, phones and key personnel, see YELLOW Pages. 111 



Modulators,A-M (cont'd) 
General Microwave Corp., Farmingdale, 

N.Y. 
Ind'i. Test Equip., Clifton, NJ 
Lithic Systems, Inc., Cupertino, Cal. 
Lorch Elctrns. Corp., Englewood, N.J. 
Melpar, Falls Church, Va. 
Millen, James Mfg., Malden, Mass. 
Mini-Circuits Lab., Brooklyn, N.Y. 
Polarad Elctrn. Instrs., Lake Success, N.Y. 
RCA Electromagnetic & Aviation Sys. 

Div., Van Nuys, Cal. 
Relcom (Div. Watkins-Johnson), Palo Alto. 

Calif. 
Rohde & Schwarz SiS., Passaic, N.J. 
Signetics. Corp., Sunnyvale, Calif. 
Vari-L Co., Inc., Denver, Colo. 
Watkins Johnson Co., Palo Alto, Cal. 
Welnschel Engrg. Co., GaitlJersburg, 

Md. 

Modulators, F-M 
Almond Instrs. Co., Covina, Cal 

Vol 10935 
Solid State Elctrns. Corp., Sepulveda, 

Cal ............................................... Vol 10 937 
Anaren Microwave, Inc., Syracuse, N.Y. 
CCA Elctrns. Corp., Gloucester, N.J. 
Clarke - Hess, New York, N.Y. 
Data-Conirol Systems, Danbury, Conn. 
Dynalab Corp., Van Nuys, Cal. 
Eimac, San Carlos, Calif. 
Elctrn. Comm .. Inc., SI. Petersburg, Fla. 
Environmental Communications Inc., 

Santa Ana, Cal. 
GTE Lenkurt Inc., San Carlos, Calif. 
Ind'i. Test Equip., Clifton, NJ 
Lithic Systems, Inc., Cupertino, Cal. 
Palomar Engrs., Escondido, Cal. 
R.C.A. Electromagnetic & Aviation Sys. 

Div., Van Nuys, Cal. 
Signetics. Corp., Sunnyvale, Calif. 
Watkins Johnson Co., Palo Alto, Cal. 

Modulators, Light 
Bulova Watch Co., Freq. Control 

Prods., Woodside, N.Y ........... Vol 20681 
Philamon, Inc., Westbury, N.Y. Vol :ze441 
American Time Products, Woodside, 

N.Y. 
Andersen Labs. Inc., Bloomfield,.Conn. 
Crystal Technology, Mountain View, Cal 
Datalight Inc., Bloomfield, Conn. 
Electro-Optical Inds., Inc., Santa Barbara, 

Cal. 
Harshaw Chem. Co., Cleveland, Ohio 
Ithaco, Inc., Ithaca, N.Y. 
Lasermetrics, Inc., Rochelle Park, N.J. 
Monsanto-Elctrn. Spec. Prods., 

Cupertino, Cal. 
Scientific Technology, Mountain View, Cal. 

Modulators, Magnetic 
General Magnetics, Bloomfield, N.J. 

Vol :ze341,342 
American Aerospace Controls Inc., 

Farmingdale, N.Y. 
Computer Conversions Corp., East 

Northport, N.Y. 
Transmagnetlcs Inc., Farmingdale, N. Y. 

Modulators, Microwave 
Anaren Microwave, Inc., Syracuse, N.Y. 

VoI4e438* 
Arra Inc., Bay Shore, N.Y ......... Vol 20608 
MCL, Inc., La Grange, III. 

Vol 10 551,560,561 
Vari-L Co., Inc., Denver, Colo. Vol 20623 
Airtron, Morris Plains, N.J. 
Anzac Elctrns., Waltham, Mass. 
Applied Microwave, Westwood, Mass. 
Burr-Brown Resch. Corp., Tucson, Ariz. 
Cober Elctrns., Inc., Stamford, Conn. 
Collins Radio Co., Dallas, Tex. 
E & M Laboratories, Inc., Westlake 

Village, Cal. 
Elcom Sys., Deer Pk., N.Y. 
Eictrn. Enterprises, Newark, N.J. 
Energy Systems, Palo Alto, Cal. 
GAF Corp., New York, N.Y. 
General Microwave Corp., Farmingdale, 

N.Y. 
GHZ Devices, Inc., So. Chelmsford, Mass. 
GTE Lenkurt Inc., San Carlos, Calif. 
Kilovolt Corp., Hackensack, N.J. 
Litton Inds., San Carlos, Calif. 
Megavolt, Inc., New York, N.Y. 
Microlab/FXR, Livingston, N.J. 
Microphase Corp., Cos Cob, Conn. 

Microwave Assocs., Inc., Burlington, Mass. 
Narda Microwave Corp., Plainview, N.Y. 
Norsal Industries, Inc., Brentwood, N.Y. 
Premier Microwave, Port Chester, N.Y. 
Rantec Div., Calabasas, Calif. 
Raytheon Co., Waltham, Mass; . 
RCA Electromagnetic & Aviation Sys. 

Div., Van Nuys, Cal. 
RCA Missile & Surface Radar Div;, 

Moorestown, N.J. 
RHG Elctrns. Lab., Deer Park, N.Y. 
R L C Elctrns., Inc., Mt. Kisco, N.Y. 
Rohde '& Schwarz SiS., Passaic, N.J. 
Somerset Radiation Lab., Arlington, Va. 
Special Microwave Devices Oper., 

Waltham, Mass. 
Systron-Donner Microwave Div., Van 

Nuys, Cal. 
TRG Prods .• E. Boston, Mass. 
Varian Assocs., Palo Alto, Cal. 
Varian, Beverly, Mass. 
Vega Precision Labs., Vienna, Va. 
Watkins Johnson Co., Palo Alto, Cal. 

Modulators, Phase 
Aertech Inds., Sunnyvale, Calif. 
Anaren Microwave, Inc., Syracuse, N. Y; 
Anzac Elctrns., Waltham, Mass. 
Collins Radio Co., Dallas, Tex. 
Computer Conversions Corp., East 

Northport, N.Y. 
Dynalab Corp., Van Nuys, Cal. 
E & M Laboratories, Inc., Westlake 

Village, Cal. 
Engelmann Microwave, Montville, N.J. 
Glentek, Inc., Santa Monica, Calif. 
Merrimac Inds., Inc" West Caldwell, N.J. 
Natel Engrg. Co., Canoga Pk., Cal. 
North Hills Elctrns., Inc., Glen Cove, 

N.Y. 
RCA Electromagnetic & Aviation Sys. 

Div., Van Nuys, Cal. 
Special Microwave Devices Oper., 

Waltham, Mass. 
Spectran Elctrns., Pompano Beach, Fla. 
Theta Instr. Corp., Fairfield, N.J. 
Watkins Johnson Co., Palo AltO, Cal. 

Modulators, Pulse 
Cober Elctrns., Inc., Stamford, Conn. 

Vol 10545 
MeL, Inc., La Grange, III. 

. Vol 1 0SSI ,560,561 
Vari-l Co., Inc., Denver, Colo. 

Vol 20623-626 
Advanced Kinetics, Costa Mesa, Calif. 
Amp Inc., Harrisburg, Pa. 
Applied Microwave, Westwood, Mass. 
Arra Inc., Bay Shore,N. Y. 
Bertan Assocs., Inc., Hicksville, N.Y. 
Bowmar Instr. Corp., Ft. Wayne, Ind. 
Carco Elctrns., Menlo Park, Calif. 
Collins Radio Co., Dallas, Tex. 
Comdel, Inc., Beverly, Mass. 
Del Electronics Corp., Mt. Vernon, N.Y. 
Eimac, San Carlos, Calif. 
Elcom Sys., Deer Pk., N.Y. 
Energy Systems, Palo Allo, Cal. 
General Microwave Corp., Farmingdale, 

N.Y. 
Harshaw Chem. Co., Cleveland, Ohio 
Kilovolt Corp., Hackensack, N.J. 
Litton Inds., San Carlos, Calij. 
Magnetic Elctrns., Van Nuys, Cal. 
Megavolt, Inc., New ,York, N.Y. 
Narda Microwave Corp., Plainview, N.Y. 
Novatronics, Inc., Pompano Beach, Fla. 
Polarad Elctrn. Instrs., Lake Success, N.V. 
Rantec Div., Calabasas, Calif. 
RCA Electromagnetic & Aviation Sys. 

Div., Van Nuys, Cal. 
Relcorn (Div. Watkins-Johnson), Palo Alto, 

Calif. 
Special Microwave Devices Oper., 

Waltham, Mass. 
Spectran Elctrns., Pompano Beach, Fla. 
Tasker Systems, Chatsworth, Cal. 
Tobe Deutschmann Labs., Inc., Canton, 

Mass. 
Trak Microwave, Tampa, Fla. 
Varian Assocs., Palo Alto, Cal. 
Vega Precision Labs., Vienna, Va. 
Velonex, Santa Clara, Calif. 
Venus Scientific, Farmingdale, N.Y. 
Watkins Johnson Co., Palo Alto, Cal. 

PRODUCT INDEX & OIRECTORY 

Modulators, R-F 
Anaren Microwave, Inc., Syracuse, N.Y. 

Vol4e43S* 
MCl, Inc., La Grange, III ... Vo11e551,560 
Aertech Inds., Sunnyvale, Calif. 
Anzac Elctrns., Waltham, Mass. 
Arra Inc., Bay Shore, N.Y. 
CCA ElctrnS. Corp., Gloucester, N.J. 
Collins Radio Co., Dallas, Tex. 
Del Electronics Corp., MI. Vernon, N.Y. 
Dynair Elctrns. Inc., San Diego, Calif. 
Eimac, San Carlos, Calif. 
Elcom Sys., Deer Pk., N.Y. 
Elctrn. Comm., Inc., SI. Petersburg, Fla. 
Elctrn. Enterprises, Newark, N.J. 
Energy Systems, Palo Alto, Cal. 
General MagnetiCS, Bloomfield, N.J. 
General Microwave Corp., Farmingdale, 

N.Y. 
GTE Lenkurt Inc., San Carlos, Calif. 
Jerrold Electronics Corp., Philadelphia, Pa. 
Lorch Elctrns. Corp., Englewood, N.J. 
Merrimac Inds., Inc., West Caldwell, N.J. 
Microlab/FXR. Livingston, ·N.J. 
NardaMicrowave Corp., Plainview, N.Y. 
Premier Microwave, Port Chester, N. V. 
RCA Electromagnetic & Aviation Sys. 

Div., Van Nuys, Cal. 
Relcom (Div. Watkins-Johnson), Palo Alto, 

Calif. 
R l C Elctrns., Inc., MI. Kisco, N.Y. 
Rodelco, Deer Park, NY 
Rohde & Schwarz SiS., Passaic, N.J. 
Signetics. Corp., Sunnyvale, Calif. 
Special Microwave Devices.Oper., 

Waltham, Mass. 
Spectran Elctrns., Pompano Beach, Fla. 
Summit Engrg. Corp., Bozeman, Mont. 
Vari"L Co., Inc., Denver, Colo. 
Varian Assocs., Palo Alto, Cal. 
Watkins Johnson Co., Palo Alto, Cal. 

Modulators, Telemetering 
Solid State Elctrns. Corp., Sepulveda, 

Cal ............................................... Vol 10937 
Aertech Inds., Sunnyvale, Calif. 
Almond Instrs. Co., Covina, Cal 
Anaren Microwave, Inc., Syracuse, N.Y. 
Arra Inc., Bay Shore, N.Y. 
Autocon Inds., Inc., MinneapOliS, Minn. 
Data-Control Systems, Danbury, Conn. 
Elcom Sys., Deer Pk., N.Y. 
General MagnetiCS, Bloomfield, N.J. 
Hathaway Instruments, Inc., Denver, 

Colo. 
Natel' Engrg. Co., Canoga Pk., Cal. 
RCA Electromagnetic & Aviation Sys. 

Div., Van Nuys, Cal. 
Vega Precision Labs., Vienna, Va. 

Modules, Logic 
(Encapsulated)-Also See 
Cards; Circuits; Networks 

Greenray Inds., Inc., Mechanicsburg, 
Pa ................................................. Vol :ze415 

Square 0 Co., Park Ridge, III ... VOl 20 367 
American Aerospace Controls Inc., 

Farmingdale, N.Y. 
Astrosystems, Inc., lake Success, N.Y. 
Atlantic InSlrs. Corp., Watertown, Mass. 
Bell & Howell Co., Pasadena, Calif. 
C & A Products, Inc., WoodSide, N. Y. 
Clairex Elctrns., MI. Vernon, N.Y. 
Columbia Components, Hempstead, 

N.Y. 
Computer Devices, Commack, N.Y. 
Computer Instrs., Hempstead, N.Y. 
Computer Pr~s., Ft. Lauderdale, Fla. 
Cordover, Carl & Co., Mineola, N.Y. 
Digital Equip. Corp., Maynard, Mass. 
Digitron Corp., Norristown, Pa. 
Douglas Randall Div., Pawcatuck, Conn. 
Eagle Signal, Davenport, Iowa 
General Microwave Corp., Farmingdale, 

N.Y. 
Gralexlnds., Dlv. Gen. Microwave, 

Farmingdale, N.Y. 
GTE Sylvania Inc., Seneca Falls, N.Y. 
Heath Co., Benton Harbor, Mich. 
ILC Data Device Corp., Hicksville, N.Y •. 
Ind'i !:Ictrn. Engrs., Van Nuys, Cal. 
Kates Scientific Instrs., Inc., Watertown; 

Mass. 
Lecroy Resch. Sys. Corp., West Nyack, 

N.Y. 

Matrix Systems Corp., Chatsworth, 
Calif. 

Mepco, Inc., Morristown, N.J. 
Microphase Corp .. Cos Cob, Conn. 
Midland Standard Inc., Elgin, III. 
NES, Inc., Itasca, III. 
PECO Corp., Milpitas, Cal. 
Penn Airborne Prods., Southampton, Pa. 
R.CA Electromagnetic & Aviation Sys. 

Div., Van Nuys, Cal. 
Sealectro Corp., Mamaroneck, N.Y. 
Sensor Corp., Scottsdale, Pa. 
Singer Co,., Little Falls, N.J. 
Standard Logic, Santa Ana, Cal. 
Struthers-Dunn, Inc., Bettendorf, Iowa 
Superior Elec., Bristol, Conn. 
TDK Electronics Co., Ltd., Chlyoda-ku, 

Tokyo 101, Japan 
Tech Serv., Inc., Fogelsville, Pa. 
TenorCo., Inc., New Berlin. Wisc. 
Theta Instr. Corp., Fairfield, N.J. 
Trompeter Elctrns., Chatsworth, Cal. 
Xerox Data Sys., EI Segundo, Cal 

Moisture Indicators-See 
Indicators, Humidity & 
Moisture 

Monitors, Current 
Active Control Instrumentation. E. 

Northport, NY .................... Vol :ze326,327 
Diversified Elctrns., Evansville, Ind 

Vol 20 730,731 
Autronics Corp., Pasadena, Calif. 
Dranetz Engrg. Labs., So. Plainfield, 

N.J. 
Triac Elctrn. Sys., Forest Hills, N. Y. 

Monitors, Frequency 
Logitek, Inc., Farmingdale, N.Y. 

. Vol 2"352,353 
Solid StateElctrns.· Corp., Sepulveda, 

Cal. ... ; ......................................... _ Vol 10937 
Active Control Instrumentation, E. 

Northport, NY 
Allied Elclrns., Chicago, III. 
American Time Products, WoodSide, 

N.Y. 
AMF Electical Prods., Alexandria, Va. 
Autronlcs Corp., Pasadena, CaUf. 
Basler Elec. Co., Highland, III. 
Bramco Controls, Piqua, Ohio 
CCA Elctrns. Corp., Gloucester, N.J. 
Collins Radio Co., Dallas, Tex. 
Douglas Randall Div., PawcatUCk, Conn. 
Dynamic Controls Corp., S. Windsor, 

Conn. 
Electro/Data, Inc., Garland, Tex. 
Esterline Angus Div., Indianapolis, Ind. 
Frequency Engrg. L;lbs., Farmingdale, N.J. 
General Microwave Corp., Farmingdale, 

N.Y. 
Hi-G, Windsor Locks, Conn. 
Kratos, Pasadena, Cal 
LVC Inds. Inc., flushing, N.Y. 
Nelson Ross Elctrhs., Lake Success, N.Y. 
Polarad Elctrn. Instrs .. Lake Success, N.Y. 
RCA Corp., Camden, N.J. 
Singer Instrumentation, Los Angele!, 

Oper., Los Angeles, Cal. 
Somerset Radiation lab., Arlington, Va. 
Spectral Dynamics Corp. San Diego. San 

Diego, Cal. 
Speed Detectors, Bedford, Ohio 
Struthers-Dunn. Inc., Bettendorf, Iowa 
Tempo Instrument, Inc., Plainview, N.V." 
Video Research Corp., Gaithersburg. Md. 
Watkins Johnson Co., Palo Alto, Cal. 

Monitors, Humidity-See 
Indicators, Humidity & 
Moisture 

Monitors, Laser Energy 
Datalight Inc., Bloomfield, Conn. 
EG & G, Inc., Salem, Mass. 
Gamma Sci., San Diego, Cal. 
Hadron Inc" Westbury, N.Y. 
Molectron Corp,; Sunnyvale, CaL 
Raytheon Co., Waltham, Mass. 
Spectra-Physics, Inc., Mountain View, 

Calif. 
TRW Instrs., EI Segundo, Cal. 
Union Carbide, San Diego, Cal. 
United Detector Technology Inc., Santa 

Monica, Cal. 

112 Mfrs. in Bold face· with page numbers describe this product in the White pages. 



PRODUCT INI;>EX & DIRECTORY 

Monitors, Modulation 
.. Marconi Instrs~ EngleWood, N.J. 

Vol 1""5 
CCA Elctms. Corp .• Gloucester. N.J. 
Collins Radio Co .• Dallas. Tex. 
Microwave/Sys .. Inc .• E. Syracuse. N.Y. 
RCA Corp .• Camden. N.J. 
Rohde & Schwarz Sis .• Passaic. N.J. 
Singer Instrumentstlon, Los Angeles 

Oper., Los Angelea, Cal. 
Solid State Elctrna. Corp., Sepulveda, 

Cal. 

Monitors, Phase & 
Phase-Angle 

Solid Stste Elctrris. Corp., Sepulveda, 
cal ............................. _ ............... Vol 10937 

Chesterfield Proda. Inc., Saddle Brook, 
N.J. 

Orenetz Engrg. ·Laba., So. Plainfield, 
N.J. 

Singer Instrumentellon, Los Angeles 
Oper., Los Angeles, Cal. 

Triac Etctrn. Sya., Forest Hills, N. Y. 
Vibration InslrS. Co .• Anaheim. Cal. 
Zonic Tech. Labs .• Cincinnati. Ohio 

Monitors, Phase Sequence & 
Loss 

Diversified Elc:trns~ Evansville, Ind 
Vol ze731; Vol ..... 79· 

LogHek, Inc., Farmingdale, N.Y. 
Vol~353 

Assoclsted Reach., Chicago, ilL 
Autronica Corp., Pasadena, Calif. 
Basler Elec. Co .• Highland. III. 
Cross Electronics Inc .• Warrendale. Pa. 
Hi.Q, Windsor Locks, Conn. 
Opad Elec. Co .• Inc .• New York. N.Y. 
Wilmar Elctrns. Inc .• Torrance. Cal. 

Monitors, Power; A-C & D·C 
Active Control Instrumentation, E. 

Northport, NY ...... ___ ._._ .. Vol ze326,327 
Dearborn Wire & Cable Co., Rosemont, 

III .......... ~ .. _ ........... _ ............... _ •• Vol 3e1389 
Eaterllne Angus Div., Indianapolis, Ind. 

Vol 1-539 
Logitek, Inc., Farmingdale, N.Y. 

Vol2e352 
Ohio Semltronlca, Columbus, Ohio 

Vol 1 ... 91 
American Aerospace Controls Inc., 

Farmingdale, N.Y. 
Applied Control Co .• Fairfield. N.J. 
Basler Elec. Co .• Highland. III. 
Cal-Power Corp .• EI Segundo. Calif. 
CGS Units, Inc .• Rochester. N.Y. 
Dynamic Controls Corp .• S. Windsor. 

Conn. 
Gould, Inc., Claveland, Ohio 
Hartman Electric$1 Mfg .• Mansfield. Ohio 
Hi-G, Windsor Locks, Conn. 
Kratos. Pasadena. Cal 
Kurz-Kasch Incorporated, Dayton, Ohio 
MFE Corporation, Salem, N.H. 
Micro Instr. Co .• HaWthornli. Cal. 
pacnic Technology. Renton. Wash. 
RCA Elctrns. Comps .• HarriSon. N.J. 
Recorder Sysll1ms Div .• E. Greenwich, R.I. 
Scientific Coiumbus, Columbus, OhIO 
Slmpaon Etec. Co., Chicago, III. 
Triac Elctrn. Sys., Forest Hills, N. Y. 
Wilmar Elctrns. Inc .• Torrance. Cal. 

Monitors, Power, A·F 
BulOva Watch Co., Servo Prods. 

Elctma. Div., Woodside, N.Y. 
Collins Radio Co .• Dallas. Tex. 
Fairchild Sound Equip., Commack. N.Y. 
Melcor Elctrns. Corp .• Farmingdale. N.Y. 
NH Research. Inc., Santa Ana. Calif. 

Monitors, Power, R·F 
Bird ElCtm., Cleveland, Ohio .... Vo11e396 
Bendix, Franklin, Ind. 
Collins Radio Co .• Dallas. Tlix. 
General Microwave Corp .• Farmingdale. 

N.Y. 
GRM Corp., Medford, N.J. 
Maury Microwave Corp .• Cucamonga. 

Calif. 
Narda Microwave Corp .• Plainview. N.Y. 
NorsaJ Industries. Inc .• BrentWOOd. N.Y. 
Pace Div .• Harbor City. Calif. 
Pacific Meas .• Inc., Palo Alto. Cain. 
PRO Elctrns.. Inc .• Westbury. N.Y. 

Rank Precision Inds .• Des Plaines. III. 
Telonic Inds .• Inc .• Laguna Beach. Calif. 
Varl-L Co., Inc., Denver, Colo. 

Monitors, Pulse Code 
Modulation 

Del Electronics Corp., ML Vemon, N.Y. 
HB Engineering Corp .• Beltsville. Md. 
Monitor Systems. Ft. Washington. Pa 
Wiltron Co .• Palo Alto. Calif. 

Monitors, Temperature-Also 
See Controls, Temperature 

Esterline Angus Div., Indianapolis, Ind. 
Vol 1-538,538 

Harrel, Inc., E. Norwalk, Conn. 
VoI2e1163 

Acromag. Inc .• Wixom. Mich. 
Active Control Instrumentation, E. 

Northport, NY 
A. D. Data Sys., Inc., Rochester, N.Y. 
Alrpax Elctrns .• Ft. Lauderdale. Fla. 
Alnor Instr. Co .• Chicago. III. 
Amprobe Instr .• Lynbrook. N.Y. 
Bailey Instrs .• Inc .• Saddle Brook. N.J. 
Barber-Colman Co .• Industriallnstrs. Div .• 

Rockford. III. 
Bendix Corp. Environmtl. Sci .• Baltimore. 

Md. 
Blue M Engrg. Co., Blue Island, III. 
Brady. W.H. Co .• Milwaukee. Wise. 
Burling Instr. Co .• Chatham. N.J. 
Chatham Controls Corp .• Chatham, N.J. 
Climatronies Corp .• Hauppauge. N.Y. 
Control Technology Co., LI.C., N.Y. 
Cox & Co., Inc., New York, N.Y. 
Cross Electronics Inc .• Warrendale. Pa. 
Daremetries Inc .• Wilmington. Mass. 
Davidson Elctrn. Dev. Co .• Erie. Pa. 
Delta Design. San Diego, Cal 
Doric Sci. Corp .• San Diego. Calif. 
Edison. Instr. Div .• W. Orange. N.J. 
Elmwood Sensors, Inc., Cranaton, R.I. 
Fenwal Elctrns., Framingham, Mass. 
Fenwal. Inc .• Ashland. Mass. 
Foxboro Co .• Foxboro. Mass. 
Hawkeye Instrus .• Inc .• Marion. Iowa 
Lab-Line Instrs .• Inc .• Melrose .Park. III. 
Leeds & Northrup Corp .• No. Wales. Pa. 
LFE Corp .• Waltham .. Mass. 
Mack Elec. Devices. Wyncoll1. Pa. 
Mag-Con. Inc.,' New Brighton. Minn. 
MatrIX Corp., Beech. Grove, IncL 
Metra Instruments. Inc .• Mt. View. Cal. 
Metric Sya., Ft. Walton Beach, Fla. 
Metrix Instr. Co., Houston. Tex. 
NES, Inc., Itascs, IlL 
Power Control Corp .• Pittsburgh. Pa. 
PPM, Inc., Bedford, Ohio 
Princeton Applied Resch. Corp .• Princeton. 

N.J. 
RDF Corp .• Hudson. N.H. 
Relco ProdS .• Denver. Colo. 
RFL IndB., Therinocontrol Dlv., 

Boonton, N.J. 
Robertshaw Controls Co .• Richmond, Va. 
Rosemount Nashville Inc., Lavergne. Tenn. 
Recorder Systems Div .• E. Greenwich. R.I. 
Schneider Instr. Co .• Cincinnati. Ohio 
Sclentllllc Columbus, Columbus, OhIO 
Sigma Instrs .• Inc .• Braintree. Mass. 
Signet Scientific Co., Burbank. Cal. 
Simpson Elec. Co., Chicago, III.. 
Sloan Technology Corp .• Santa Barbara. 
Calif. 

StrutherS-Dunn. Inc .• Bettendorf. Iowa 
Syscon Inl'l.. Inc .• So. Bend. Ind. 
Tektronix, Inc., Beaverton, ore. 
Tempil Div .• So. Plainfield. N.J. 
Therinal$ys .• Los Angeles. Cal. . 
ThermQ Elec. Co .• Inc .• Saddle Brook. N.J. 
Trans-Met Erigrg .• La Habra. Cal. 
Transducer COI'1trols Corp .• Covina. Calif. 
Victory Engrg. Corp .• Springfield. N.J. 
Vidar Corp .• Mountain Voew. Cal. 
VirTis Co .• Gardiner. N.Y. 
Warren G-V Communications. Livingston. 

N.J. 
West Coast Resch. Corp .• Los Angeles. 

Calif. . 
Westinghouse Elec .. Corp .• Compull1r & 

Instr. Div .• Pittsburgh, Pa. 
Westronies. Inc .• Ft. Worth. Tex. 
Y~lIow Springs Instr. Co .• Inc .• Yellow 

Springs. Ohio 

Motors, Brushless, O-C 
Monitors, Thermocouple 
Esterline Angus Diy., Indianapolis, Ind. 

Vot1e538,539 
CALEX (California Elctrn. Mfg. Co.). 

Alamo. Cain. 
Gould, Inc., Cleveland, Ohio 
Leeds & Northrup Corp .• No. Wales •. Pa. 
Metra Instruments. Inc .• Mt. View. Cal. 
Metrix Instr. Co .• Houston. Tex. 
Narda Microwave Corp .• Plainview. N.Y. 
NES, Inc., Itasca, III. 
PPM, Inc., Bedford, OhIO 
RDF Corp .• Hudson. N.H. 
Superior Mfg. & Instrument Corp .• Long 

Island City. N.Y. 
Vidar Corp.; Mountain View. Cal. 
Westronics. Inc .• Ft. Worth. Tex. 

Monitors, Video 
CPS, Sunnyvale, calif .... _ .... _ ... Vol 10652 
Infodex, Inc., Waterbury, Conn. 

VoI1e460 
Audiotronics. N. Hollywood. Cal. 
Circon Corp.. Santa Barbara. Ca. 
Concord Communications Sys .• 

Farmingdale. N.Y. 
Conrac Div .• Covina, Calif. 
Cunningham, Honeoye Falla, N.Y. 
Edo Western Corp .• Salt Lake City. Utah 
General Instr. Corp .• Defense & Engrg. 

Prods. Grp., Elctrn. Sys. Div .• Hicksville. 
N.Y. 

Gould Data Systems. Newton Upper Falls. 
Mass. 

ITI Electronics. Inc .• Clifton. N.J. 
Javelin Div .• Apollo laSers. Inc .• Los 

Angeles. Ca. 
Lear Siegler, Anaheim, Cal. 
Metra Instruments. Inc .• Mt. View. Cal. 
Microphase Corp .• Cos Cob. Conn. 
Monitor Systems. Ft. Washington. Pa 
RCA Corp .• Camden. N.J. 
Stereo,ronies Television Co .• Sherman 

Oaks. Cal. 
Tektronix, Inc., Beaverton, Ore. 
ThomsOn-CSF Inc .• New York. N.Y. 

Monitors, Voltage 
DlversHled Elctrns., Evansville, Ind 

Vol ze730,731; Vol 4-479· 
esterline Angus Dlv~ Indlanapotla, Ind. 

VoI1e539 
KlIrz-Kasch Incorporated, Dayton, Ohio 

Vo11e.J75 
LogHek, Inc., Farmingdale, N.Y. 

Vol 2e352,353 
Texacan Corp., Indianapolis,lncL 

Vol 10514 
Active Control Instrumentatton, E. 

Northport, NY 
AmerIcan Aerospace Controta Inc., 

Farmingdale, N.Y. 
AMF Electical Prods .• Alexandria. Va. 
Amprobe Instr., Lynbrook. N.Y. 
Autronics Corp., P_dena, Calif. 
Buloya Walch Co., Servo Prods. 

Elctrns. Dlv., Woodslda, N.Y. 
CALEX (Califomia Elctrn. Mfg. Co.). 

Alamo. Calif. 
Doric Sci. Corp .• San Diego. Calif. 
Orenetz Engrg. Labs., So. Plainfield, 

N.J. 
Dynamic Controls Corp .• S. Windsor. 

Conn. 
General Microwave Corp .• Farmingdale, 

N.Y. 
Gralex IneIs., Div. GaIL Microwave, 

Farmingdale, N.Y. 
HI-G, Windsor Locks, Conn. 
ILC Data Deylce Corp., Hicksville, N.Y. 
J-Omega Co., Mountain View. Calif. 
Keithley InslrS., Inc., Cleveland. Ohio 
LFE Corp .• Waltham .. Mass. 
Mag-Con. Inc .• New Brighton; Minn. 
MFE Corporatton, Salem, N.H. 
Micro Instr. Co .• Hawthorile. ~I. 
Microlab/FXR. Livingston, N.J. 
NH Research, Inc .• Santa Ana. Calif. 
Ohio SemHronlca, Columbus, OhIO 
PECO Corp .• Milpitas, Cal. 
Sigma Instrs .• Inc .• Braintree. Mass. 
SRC DIY., Newport Bch., cal. 
Struthers-Dunn, Inc., Bettendorf. Iowa 
Tektronix, Inc., Beaverton, ore. 
Vidar Corp .• Mountain View. Cal. 
Voltex Co .• Inc., Farmingdale. N.Y. 

Warren G-V Communications, Livingston, 
N.J. 

Westinghouse Elec. Corp .• Computer & 
Instr. Div .• ~ittsburgh. Pa. 

Westronics, Inc .• Ft. Worth, Tex. 
Wilmar Elctrns. Inc., Torrance, Cal. 

Monitors, Waveform-See 
Oscilloscopes 

Motion Simulators-See 
Simulators, Motion 

Motor & Generator 
Armatures, Rotors, Stators 

Carter Motor Co., Chlcego, ilL Vol 20635 
Fabrlcsat, Inc., So. EI Monte, Cal. 

Vol 2e642,843 
Allis. Louis Div .• Milwaukee. Wise. 
American Elctrns., Inc .• Fullerton, Cal. 
Ametek/Lamb Elec., Kent. Ohio 
Ashland Elec. Prods .• L.I.C .• N.Y. 
B & B Motor & Control. New York. NY 
Gaorator Corporstlon, Manllllll88, Va. 
ITT Jennings, San JOBe, cal 
Jones Motrola Corp., Stamford, Conn. 
Kato Engrg. Co .• Mankato. Minn. 
Lear Siegler. Inc .• Santa Monica, Calif. 
MagnetiC Metals Co .• Camden. N.J. 
Reliance Elec. Co .• Cleveland, Ohio 
ROteIing Compa~ Huntington, N.Y. 
Sequential Information Sysrems. Elrmitord. 

N.Y. 
Shfgoto Inds., Ltd., New York, N.Y. 
Transicoil. Inc., Worcester. Pa. 
TRW/Globe Motors, Dayton, Ohio 
Varo. Inc .• Santa Barbara. Cal. 
Western Gear Corp .• Pasadena. Cal. 
Yaskawa Elec. America. Inc., Oak Brook, 

III. 

Motor Electric Generator Sets 
carter Motor Co., Chicago, III. Vol 20635 
CML·Macarr, Inc., Edison, N.J. Vol 10844 
General Elec. Co., £letrn. Comps. SIs. 

Dept., Schenectady, N. Y ._ ...... Vol 20848 
Georator Corporation, Man_s, Vs. 

Vol 10690,691 
Teledyne Inet, Gardens, ca ..... Vol 10904 
Vernltach, Deer Pk., N.Y ........... Vol 208611 
Ajax Magnethermic Corp .• Warren. Ohio 
Allis-Chalmers. Milwaukee. Wise. 
Allis, Louis Div .• Milwaukee. Wise. 
American Elctms .• Inc .• Fullerton. Cal. 
AMF Electical Prods .• Alexandria. Va. 
Columbia Elec. Mfg. Co .• Cleveland. Ohio 
Electric Indicator Co .• Inc .• Norwalk. Conn. 
ElectrcrCraft Corp. Hopkins, Minn 
Kato Engrg. Co .• Mankato. Minn. 
Lear Siegler. Inc .. Santa Monica, Cain. 
Leece-Neville Co .• Cleveland. Ohio 
Lincoln Elec. Co., Cleveland, Ohio 
MPC Prods. Corp .• Chicago. III. 
Reliance Elec. Co .• Clev.eland, Ohio 
TRW/Globe Motors, Dayton, Ohio 
Wesllim Gear Corp .• Pasadena. Cal. 
Westinghouse Elec. Corp., Defense & 

Public Sys. Pittsburgh. Pa. 
Yaskawa Elec. America. Inc .• Oak Brook. 

III. 

Motor Speed Drlves-See 
Controls, Motor Speed 

Motors, Brushless, D-C 
Aeroflex Laba., Plainview, N.Y. Vol 20630 
Esstern Air DevlC98, Inc., Dover, N.H. 

Vol 20940 
Hsthaway Industries Inc., Tuls8, Okls. 

Vol 1-451; Vol 20848 
Hathaway Inatruments, Inc., Denver, 

Colo. .......... _ ..... _ ... Vol 1-451; Vol 20848 
Magnelic Tachnology, canoga Pk., caL 

Vol 20855 
Micro-Mo Ectms., Cleveland, OhIo 

Vol 20857 
VamHron Control Comps., Torrance, 

CaL ....... _ .. _ .......... _._ .... __ • Vol 20912 
Alliance Mfg. Co., Alliance, Ohio 
Bristol Saybrook Co., Old Saybrook. 

Conn. 
Clifton Precision. CIHton Hgts., Pa. 
Computer Deylces of CaIH .. Santa Fe 

SprIngS, cat. 
Cramer Division. Old Saybrook, Conn. 
ElectrcrPacific. Inc .• Goleta. Calif. 
Haydon Switch & Instr .• Wall1rbury. Conn. 
Lear Siagler, Inc .• Santa Monica. Calif. 
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Motors, Brushless, D-C (cont'd) 
Lear Siegler, Inc., Elyria, Ohio 
Precision Timer Co~ Westbrook, Conn. 
Rotating Comps., Huntington, N.Y. 
Singer Co., Uttle Falls, N.J. 
TRW/Globe 'Motors, Dayton, Ohio 
Western Gear Corp., Pasadena, Cal. 
Westinghouse Elec. Corp., Defense & 

Public Sys, Pittsburgh, Pa. 

Motors, Clock" Timing 
North American Philips Controls Corp., 

Cheshire, Conn ••••• _ ••.••. _ •••••• Vol 2r.I57 
AMF Electical ProdS., Alexandria, Va. 
BOdine Elee. Co~ Chicago, Ill. 
Bristol Saybrook Co., Old Saybrook, 

Conn. 
Cramer Division, Old Saybrook, Conn. 
Dale Elctms., Inc., Yankton, S.D. 
ECM Motor Co .• Chicago, III. 
General Time Corp., Thomaston, Conn. 
Hale Instrs., Inc., Houston, Tex. 
Hansen Mfg. Co., Princeton, Ind. 
Haydon Switch & Instr., Waterbury, Conn. 
Hurst Mfg. Corp., Princeton, Ind. 
Ingraham Inds., Controls Div., 

Elizabethtown. Ky. 
Intermatic, Spring Grove, III. 
Landis & Gyr, Inc., Elmsford, N.Y. 
Mallory Timers, Indpls., Ind. 
Molon Motors & Coil, Rolling Meadows, III. 
Sealectro Corp., Mamaroneck, N.Y. 
Shigoto Inds., Ltd., New York, N.Y. 

Motors, Control 
Barber-Colman Co., Motor Div., 

Rockford, III ....................... Vol 2"632,633 
Carter Motor Co., Chicago, III. Vol 20635 
Magnedyne Inc., Carlsbad, Calif. 

Vol~54 

Torque Systems, Waltham, Mass. 
. Vol 2"991 

TRW/Globe MotorS, Dayton, Ohio 
Vol :ze664-666 

Allen-Bradley Co., Milwaukee, Wise. 
Allis-Chalmers, Milwaukee, Wisc. 
Allis, Louis Div .. Milwaukee, Wisc. 
American Elctrns .• Inc., Fullerton, Cal. 
ArrOW-Hart, Inc., Hartford, Conn. 
Ashland Elec. Prods., L.I.C., NY. 
B & B Motor & Control, New York, NY 
Bodine Elee. Co., Chicago, III. 
Bristol Saybrook Co., Old Saybrook, 

Conn. 
CML-Macarr, Inc., Edison, N.J. 
Control Deta Corp., Minneapolis, Minn. 
Cramer Division, Old Saybrook, Conn. 
DeIIec Corp., San Diego, Cal. 
Eastem Air Devices, Inc., Dover, N.H. 
Electric Indicator Co., Inc., Norwalk, Conn. 
Electro-Craft' Corp, Hopkins, Minn 
Hale Instrs., Inc., Houston, Tex. 
Haydon Switch & Instr., Waterbury, Conn. 
Headway Research, Inc .. Garland, Tex. 
Honeywell, FI. Washington, Pa. 
fMC MagneticS Corp., Westbury, N.Y. 
IMC MagneticS Corp., Rochester, N.H, 
IMC Magnetics Corp., Maywood, Cal. 
Indiana Gen'l. Div., Oglesby, III. 
Inertial Motors Corp., Doylestown, Pa. 
ITT Jennings, .San Jose, Cal 
Japanese Prods. Corp., New Rochelle, 

N. Y. 
Link Communications Inc., New York, N.Y. 
MicrO SWitch, 'Freeport, III. 
MPC Prods. Corp., Chicago, til. 
North American Philips Controls Corp., 

Cheshire, Conn. 
Photocircuits Div., Kollmorgen Corp., Glen 

Cove, N.Y. 
Robicon Corp., Pittsburgh, Pa. 
Rotating Comps., Huntington, N.Y. 
Sawyer Inds., Arcadia, Cal. 
Seco Elctrns. Corp., Hopkins, Minn. 
Sequential Information Systems, Elmsford, 

N.Y. 
Servo-Tek Prods. Co., Hawthorne, N.J: 
Servotronics, Inc., Buffalo, N.Y. 
Sigma Instrs., Inc., Braintree, Mass. 
Singer Co .. Little Falls, N.J. 
Square D Co., Park Ridge, III. 
Superior Elec., Bristol, Conn. 
Transicoil, Inc., Worcester, Pa. 
Trlae EIc1m. Sy~ Forest Hilla, N. Y. 
Vernttech, Deer Pk., N.Y. 
WEFllndustrial. Grand iSland, N,Y. 
Westinghouse Else., Buffalo, N. Y. 

Yaskawa Elec. America, Inc., Oak BrOOk, 
III. 

Motors, Drag Cup 
American Elctrns., Inc., Fullerton, Cal. 
Clifton Precision, Clifton Hgts., Pa. 
Eastern Air Devices, Ine., Dover, N.H. 
Electric Indicator Co., Inc., Norwalk, Conn. 
Harowe Servo Controls, W. Chester, Pa. 
IMC Magnetics Corp., Westbury, N.Y. 
Rotating Comps~ Hunt!ngton, N.Y. 
Singer Co., Little FaUs, N.J. 
TransiCOil, Inc., Worcester, Pa. 
Vemitech, Deer Pk., N.Y. 

Motors, Fractional 
Horsepower 

BarberoColman Co., Motor.DIY~ 
Rockford, III ....................... Vol 2"632,633 

Bodine Elee. Co., Chicago, III. Vol2"634 
Carter Motor Co., Chicago, HI. Vol 2"635 
General Elec. Co., Elelrn. Comps. SIs. 

Dept., Schenectady, N.Y ..... _. Vol ~46 
Hathaway Industries Inc., Tulsa, Okla. 

Vo11e.!51 
Hathaway Instruments, Inc., Denver, 

Colo ..... _ ...................................... V0I1e.!51 
IMC Magnetics Corp., Westbury, N.Y. 

Vol 20649 
ITT Jennings, San Jose, cal .... Vol ~50 
Pittman Corp., SellersvIHe .. Pa. 

Vol~59 
Ashland Elec. Prods., LI.C., N.Y. 
Cramer Division, Old Saybrook, Conn. 
Eastern Air Devices, Inc., Dover, N.H. 
ECM Motor Co., Chicago, III. 
Electric Indicator Co., Inc., Norwalk, Conn. 
Gould Inc .. Century Etec. Div., SI. Louis, 

Mo. 
H_ard Inds., Mlltord, III. 
Hurst Mfg. Corp .• Princeton, Ind. 
Japanese Prods. Corp., New Rochelle, 

N.Y. 
Landis & Gyr, Inc., Elmsford, N.Y. 
Lundy Elctrns. & Sys., Inc., Glen Head, 

N.Y. 
Micro Swttch, Freeport, tH. 
North American Philips Controls Corp., 

Cheshire, Conn. 
Sawyer Inds., Arcadia, Cal. 
Shlgolo Inds., Lid., New York, N.Y. 
Sigma Instrs., Inc., Braintree, Mass. 
Singer Co., Little Falls, N.J. 

I Standard Pneumatic Motor Co., Reno, 
Nev. 

Motors, Gearhead 
Barber-Colman Co., Molor Dlv., 

Rockford, III ................... _ ........ VoI2e633 
Bodine Elec. Co., Chicago, III. Vol ~34 
Bowmer Instr. Corp., Ft. Wayne, Ind. 

Vol 2<'334 
Carter Motor Co., Chlcallo, tH. Vol ~35 
Dale Eletrns., Inc., Yankton, S.D. 

Vol 2"637 
Dale Elctms. Canada, Ltd., 

Scarborough, Ont., Can. " ...... Vol 20637 
Eastern Air Devices, Inc., Dover, N.H. 

VoI~1 
General Elec. Co., Elctrn. Comps. SIs. 

Dept., Schenectady, N.Y ........ Vol M46 
Hathaway Industries Ine., Tulsa, Okla. 

Vol~48 
Hathaway Instruments, Inc., Danver, 

Colo .......... " ................ _._._ Vol 20648 
Howard Inds., MIlford, 111 ... _._ Vol 4<>442* 
ITT Jennings, San Jose, CaI._ Yol ~50 
Mlcro-Mo Ectrns., Cleveland, Ohio 

Vot~57 
Pittman Corp., SeUersvtlle" Pa. 

Yol~59 
Servo-Tek Prods. Co., Hawthorne, N.J. 

Vol :ze661 
TRW/Globe Motors, Dayton, Ohio 

Vol :ze664,666 
Vemltecl1, Deer Pk., N.y ........... VoIMe9 
Alliance Mfg. Co:, Alliance, Ohio 
Allis-Chalmers, Milwaukee, Wise. 
Allis, Louis Div., Milwaukee, Wisc. 
American Elctrns., Inc., Fullerton, Cal. 
Ametek/Lamb Elec., Kent. Ohio 
Ashland E191:. Prods., L.I.C., N.Y. 
Aubin, A.E. Co., Glutonbury, Conn. 
B & B Motor & Control, New Yori<, NY 
Bristol Saybrook Co. , Old Saybrook, 

Conn. 
Clifton Precision. Clifton Hgts., Pa. 

PRODUCT INDEX & DIRECTORY 
Computer Devices of CaIIf~ Senta Fe 

Springs, caL 
Control Data Corp., Minneapolis, Minn. 
Doerr Electric Corp., Cedarburg, Wisc. 
ECM Motor Co., Chicago, III. 
ElectriC Indicator Co., Inc .. Norwalk, Conn. 
Electro-Craft Corp, Hopkins, Minn 
Harowe Servo Controls, W. Chester, Pa. 
Hurst Mfg. Corp., Princeton. Ind. 
IMe ~etlcs Corp., W~, N.Y. 
Indiana Gen'l. Div., Oglesby, III. 
Japanese Prods. Corp., New Rochelle, 

N.Y. 
Jones Motrola Corp." Stamford, Conn. 
Lear Siegler, Inc .. Santa Monica, Calif. 
Lear Siegler, Inc., EIy(ta, Ohio 
MeltroniCs tnc., Leeds, Ala. 
Molon Motors & Coil, Rolling Meadows, III. 
Motoresearch Mfg. Co., Racine, Wisc. 
MPC Prods. Corp., Chicago, III. 
North American Philips Controls Corp., 

Cheshire, Conn. 
Photocircuits Div., Kollmorgen Corp., Glen 

Cove, N.Y. 
Planet Instr., Gar~na, Cal. 
Reliance Elec. Co., Cleveland, Ohio 
Rotating Com~ Huntington, N.Y. 
Sawyer Inds., Arcadia, Cai. 
Seco Elctrns. Corp., Hopkins, Minn. 
Shlgoto lnels., Ltd~ New York, N.Y. 
Sigma Instrs., Inc., Braintree, Mass. 
Singer Co., Little Falls, N.J. 
Superior EIee .. Brlsto~ Conn. 
Transicoil, Inc .. Worcester, Pa. 
Varo, Inc., Santa Barbara, Cal. 
Western Gear Corp .• Pasadena, Cal. 
Yamashina Saiki Co:; Ltd., Kyoto. Japan 

Motors, Gyro 
Vernltech, Deer Pk., N.Y ........... VoI:ze669 
Vemllron Control ~ Torrance, 

C ............................................... Vol 2"992 
American Elctrns., Inc., Fullerton, Cal. 
Clifton Precision, Clifton Hgts., Pa. 
Control Data Corp., Minneapolis, Minn. 
Lear Siegler, Inc., Santa Monica, Calif. 
Roialing Comps., Huntington, N.Y. 
Singer Co., Little Falls, N.J. 

Motors, Hysteresis 
Dale Elctrns., Inc., Yankton, S.D. 

Vol 2"637 
Dale &ictms. canada, L~ 

Scarborough, OnL, Can. ......... Vol ~37 
Howard Inds., Milford, 111.;_ .... Vol4e442* 
IMC MagnetiCS Corp., Westbury, N.Y. 

Vol2e649 
McLean EngI1l. Labs., Princeton Jetn., 

N.J .................. _ ........ _ ............... Vol 2e656 
Rotating Comps., Huntington, N.Y. 

Vol 20660 
TRW/Globe Molors, Dayton,Ohlo 

Vol:ze665 
Vemltech, Deer Pk., N.Y ... _ ..... Vol ~69 
American Elctrns., Inc .. Fullerton, Cal. 
Ashland Elec. Prods., L.I.C., N.Y. 
B & B Motor & Control, New York, NY 
Bodine Elee. Co., Chicago, In. 
Bristol Saybrook Co., Old Saybrook, 

Conn. 
Control Data Corp., Minneapolis, Minn. 
Cramer Division, Old Saybrook, Conn. 
Eastem Air DeviceS, Inc~ Dover, N.H. 
Electric Indicator Co., Inc., Norwalk, Conn. 
General TIme Corp~ Thomaston, Conn. 
Hale Instrs., Inc., HOuston, Tex. 
Hansen Mfg. Co., Princeton, Ind. 
Harowe Servo Controls, W. Chester, Pa. 
Hurst Mfg. Corp., Princeton, Ind. 
IMC Magnetics Corp., Rochester, N.H. 
IMC Magnetics Corp., Maywood, Cal. 
Japanese Prods. Corp., New Rochelle, 

N.Y. 
Lear Siegler, Inc., Elyria, Ohio 
Magnedyne Inc., carlsbad, calif. 
North American Philips Controls Corp .. 

Cheshire, Conn. 
Sawyer Inds., Arcadia, Cal. 
Singer Co., Utile Falls, N.J. 
Stock Drive Prods., New Hyde Pk., N.Y. 
Transicoll, Inc., Worcesler, Pa. 
Western Gear Corp., Pasa~a, cal. 
Yameshina Seiki Co., Ltd., Kyoto, Japan 

MDtors, Incremental, Stepping 
-See Motors, Stepping 

Motors, Induction 
BOdine Elee. ~ Chicago, Ill'lfol20834 
carter MOlor Co., Chicago, HI, Vol 2t635 
Eastern Air Devices, Inc., DoVer, N.H. 

Vol 20640 
General Elee. Co., Elctrn. Cornps. SIs. 

Dept., Schenectady, N.Y .... ~ ... VoI2t646 
Howard Inds., Milford, 10 ..... _ VoI4e442' 
IMC Magnetics Corp., Westbury, N.Y. 

Vol 20149 
McLean Engrg. Labs., PrInceton Jctn., 

N.J .............. .-............................. Vol 2e656 
Rotating Comps., Huntington, N.Y. 

1101 ze&8O 
TRW/Globe Motors, Dayton, Ohio 

Vol 20865 
Vemllech, Deer Pk., N.Y .... _ ... VoI20669 
Alliance, Mfg. Co., Alliance, Ohio 
Allis-Chalmers, Milwaukee, Wise. 
Allis, Louis Div., Milwaukee, Wisc. 
American Elctrns., Inc., Fullerton, Cal. 
Ametek/Lamb Elec., Kent, OhiO 
Ashland Elec. Prods., L.l:C., N.Y. 
B & B Motor & Control, New York, NY 
BarberoColman Co., MolOr Dlv~ 

Rockford, III. 
Clifton Precision, Clifton Hgts., Pa. 
Cramer Division, Old Saybrook, Conn. 
De Soto Elec. Prods., De Soto, Mo. 
Doerr Electric Corp., Cedarburg, Wise. 
ECM Motor Co., Chicago, III. 
Electric Indicator Co., Inc .. Norwalk, Conn. 
General Time Corp~ Thomaston, Conn. 
Gould Inc., Century Elee. Div., SI. Louis, 

Mo. 
Haydon Switch & Instr., Waterbury, Conn. 
Hurst Mfg. Corp., Princeton, Ind. 
Ingraham Inds., Controls Div., 

Elizabethtown, Ky. 
Japanese Prods. Corp., New Rochelle, 

N.Y. 
Kato Engrg. Co., Mankato, Minn. 
Lear Siegler, Inc., Santa Monica, Calif. 
Lear Siegler, Inc .. Elyria, Ohio 
Lincoln Elec. Co., Cleveland, Ohio 
Magnedyne Inc., carisbacl,Callf. 
Molon Motors & Coil, Roiling Meadows, III. 
Reliance Elec. Co .. Cleveland, Ohio 
Sawyer Inds., Arcadia, Cal. 
Shlgoto Inds.. Lid., New York, N.Y. 
Singer Co., Utile Falls, N.J. 
Skinner Polynoid Dlv., New Britain, Conn. 
Transicoil, Inc., Worcester, Pa. 
Varo, Inc., Santa Barbara. Cal. 
WER Industrial, Grand Island, N.Y. 
Westem Gear Corp .. Pasadena, Cal. 
Westinghouse Elee. Corp., Defense & 

Public Sys, Pittsburgh, Pa. 
Yamashina Seiki Co., Lid., Kyoto, Japan 

Motors, Miniature-See 
Motors, Fr~ctional Hp 

Motors, Permanent Magnet 
Bodine EIee. Co., Chicago, ilL Vol 20834 
Bowmar Instr. Corp .. Ft. Wayne, Ind. 

Vol~ 
carter Motor Co., Chicago, In. Vol2t635 
General Elee. Co., Elettn. Comps. SIs. 
De~ Schenectady, N.Y ......... Vol2t646 

Hathaway Industries In~ Tulsa, Okla. 
. Vol 20648 

Hathaway Instruments, Inc., Denver, 
Colo ............................................. Vol 20648 

ITT Jennings, San Jose, CaI.-, Vol "50 
Magnedyne Inc., Carlsbad, CalIf. 

Vol 20854 
North American PhIDps Controls Corp., 

Cheshire, Conn._ ....... __ ....... Vol 2'1357 
Pillman Co~ SeUeravllle .. Pa. 

Vol "59 
Servo-Tek Prods. Co., Hawthorne, N.J. 

VolMe1 
Torque Systems, Waltham, Mala. 

Vol 20668 
TRW/Globe Motors, Dayton, Ohio 

VoIM84 
American Elctrns., Inc., Fullerton, Cal. 
Ametek/Lamb Elec., Kent, Ohio 
B & B Motor & Control, New York. NY 
Barber-colmsn ~' MOtor /)Iv., 

Rockford, III. 
Clifton Precision, Clifton Hgts., Pa 
Control Data Corp" Minneapolis, Minn. 
Cramer Division, Old Saybrook. Conn. 
Eastern Air Devices"Inc., Dover, N.H. 
ECM Motor Co., Chicago, iii. 

114 Mfrs. in Bold face with page numbers describe this product in the White pages. 



PRODUCT INDEX & DIRECTORY 

Electric Indicator Co., Inc., Norwalk, Conn. 
Electro·Craft Corp, Hopkins, Minn 
General Time Corp., Thomaston, Conn. 
Hurst Mfg. Corp., Princeton, Ind. 
IMC Magnetics Corp., Westbury, N.Y. 
IMC Magnetics Corp., Rochester, N;H. 
IMC MagnetiCS Corp., Maywood, Cal. 
Indiana Gen'l. Div., Oglesby, III. 
Inertial Motors Corp., Doylestown, Pa. 
Ingraham Inds., Controls Div., 

Elizabethtown, Ky. 
Japanese Prods. Corp., New Rochelle, 

N.Y. 
Jones Motrola Corp., Stamford, Conn. 
Kato Engrg. Co., Mankato, Minn. 
Landis & Gyr, Inc., Elmsford, N.Y. 
Lear Siegler, Inc .. Elyria, Ohio 
Leece·Nevilie Co., Cleveland, Ohio 
Magnetic Technology, Canoga Pk., Cal. 
Mallory Timers, Indpls., Ind. 
McLean Engrg. Labs., Princeton Jctn., 

N.J. 
Malon Motors & Coil, Rolling Meadows, III. 
Parametrics. Inc., Orange, Conn. 
Photocircuits Div., Kollmorgen Corp., Glen 

Cove, N.Y. 
Precision Timer Co., Westbrook, Conn. 
Reliance Elec. Co., Cleveland, Ohio 
Rotating Comps., Huntington, N.Y. 
Sawyer Inds., Arcadia, Cal. 
SequeRtial Information Systems, Elmsford, 

N.Y. 
Shlgoto Inds., Ltd., New York, N.Y. 
Sigma Instrs., Inc., Braintree, Mass. 
Singer Co., Little Falls, N.J. 
Stettner·Trush Inc., Cazenovia, N.Y. 
Superior Elec., Bristol, Conn. 
Transicoil, Inc., Worcester, Pa. 
Varo, Inc., Santa Barbara, Cal. 
Vernitech, Deer Pk., N.Y. 
Western Gear Corp., Pasadena, Cal. 
Westinghouse Elec. Corp., Defense & 

Public Sys, Pittsburgh, Pa. 
Yaskawa Elec. America, Inc., Oak Brook, 

III. 

Motors, Selsyn-See Motors, 
Synchronous 

Motors, Servo 
Bowmar Instr. Corp., Ft. Wayne, Ind. 

Vol :!e334 
Eastern Air Devices, Inc., Dover, N.H. 

Vol :ze640 
General Elec. Co., Elctrn. Comps. Sis. 

Dept., Schenectady, N.Y ......... Vol:ze646 
IMC MagnetiCS Corp., Westbury, N.Y. 

Vol :ze649 
Magnetic Technology, Canoga Pk., Cal. 

Vol :ze655 
Mlcro-Mo Ectrns., Cleveland, Ohio 

Vol :ze657 
Pittman Corp., Sellersville .. Pa. 

Vol :ze659 
Servo-Tek Prods. Co., Hawthorne, N.J. 

Vol2e661 
Torque Systems, Waltham, Mass. 

Vol :ze668 
Vernltech, Deer Pk., N.Y ........... Vol :ze669 
American Elctrns., Inc., Fullerton, Cal. 
Ametek/Lamb Elec., Kent, Ohio 
AMF Electical Prods., Alexandria, Va. 
B & B Motor & Control, New York, NY 
Barber·Colman Co., Motor Div., 

Rockford, III. 
Bendix Aerospace-Elctrns., Teterboro, N.J. 
Bodine Elec. Co., Chicago, III •. 
Clifton Precision, Clifton Hgts., Pa. 
Control Data Corp., Minneapolis, Minn. 
Electric Indicator Co., Inc., Norwalk, Conn. 
Electro·Craft Corp, Hopkins, Minn 
Esterline Angus Dlv., Indianapolis, Ind. 
Harowe Servo Controls, W. Chester, Pa. 
Honeywell, Ft. Washington, Pa. 
Howard Inds., Milford, III. 
IMC MagnetiCS Corp., Rochester, N.H. 
IMC Magnetics Corp., Maywood, Cal. 
Indiana Gen'l. Div., Oglesby, III. 
Inertial Motors Corp., Doylestown, Pa. 
Japanese Prods. Corp., New Rochelle, 

N. Y. 
Jones Motrola Corp., Stamford, Conn. 
Lear Siegler, Inc., Santa Monica, Calif. 
Magnedyne Inc., Carlsbad, Calif. 
Micro SWitch, Freeport, III. 
MPC Prods. Corp., Chicago, III. 

Photocircuits Div., Kollmorgen Corp., Glen 
Cove, N.Y. 

Reliance Elec. Co., Cleveland, Ohio 
Rotating Comps., Huntington, N.Y. 
Sawyer Inds., Arcadia, Cal. 
Sequential Information Systems, Elmsford, 

N.Y. 
Servotronics, Inc., Buffalo, N.Y. 
Singer Co., Little Falls, N.J. 
Transicoil, Inc., Worcester, Pa. 
TRW/Globe Motors, Dayton, Ohio 
Western Gear Corp., Pasadena, Cal. 
Yamashina Seiki Co., Ltd., Kyoto, Japan 
Yaskawa Elee. America, Inc .. Oak Brook, 

III. 

Motors, Squirrel Cage 
General Elec, Co., Elctrn. Comps. Sis, 

Dept., Schenectady, N.Y ......... Vol:ze646 
Allis·Chalmers, Milwaukee, Wisc. 
Allis, Louis Div., Milwaukee, Wisc. 
American Elctrns .. Inc., Fullerton. Cal. 
Ashland Elec. Prods., L.l.C., N.Y. 
B & B Motor & Control, New York, NY 
Bodine Elec. Co., Chicago, III. 
De Soto Elec. Prods., De Soto, Mo. 
Doerr Electric Corp., Cedarburg, Wisc. 
Eastern Air Devices, Inc., Dover, N.H. 
ECM Motor Co., Chicago, III. 
Electric Indicator Co .. Inc., Norwalk, Conn. 
Gould Inc., Century Elec. Div., St. Louis, 

Mo. 
Howard Inds., Milford, III. 
IMC MagnetiCS Corp., Westbury, N.Y. 
Lear Siegler, Inc., Santa Monica, Calif. 
Lear Siegler, Inc., Elyria, Ohio 
Lincoln Elec. Co., Cleveland, Ohio 
Magnedyne Inc., Carlsbad, Calif. 
Reliance Elec. Co., Cleveland, Ohio 
Rotating Comps., Huntington, N.Y. 
Singer Co., Little Falls, N.J. 
Transicoil, Inc., Worcester, Pa. 
Varo, Inc., Santa Barbara, Cal. 
Vernitech, Deer Pk., N.Y. 
Western Gear Corp., Pasadena, Cal. 

Motors, Stepping 
Bowmar Instr. Corp., Ft. Wayne, Ind. 

Vol :!e334 
Computer Devices of Cain., Santa Fe 

Springs, Cal ............................... Vol :ze636 
Eastern Air Devices, Inc., Dover, N.H. 

Vol :ze641 
General Elec. Co., Elctrn. Comps. Sis. 

Dept., Schenectady, N.Y ......... Vol:ze646 
Heinemann Elec. Co., Trenton, N.J. 

Vol~1070 
Ledex, Inc., Dayton, Ohio ........ Vol :ze651 
North American Philips Controls Corp., 

Cheshire, Conn ......................... Vol ~357 
Superior Elec., Bristol, Conn. 

Vol :ze662,663 
.Vernitech, Deer Pk., N.Y ........... Vol :ze669 
Abrams Instr., Lansing, Mich. 
Aeroflex Labs., Plainview, N.Y. 
American Elctrns., Inc., Fullerton, Cal. 
B & B Motor & Control, New York, NY 
Clifton PreciSion, Clifton Hgts., Pa. 
Control Data Corp., Minneapolis, Minn. 
Cramer Division, Old Saybrook, Conn. 
Eagle Signal, Davenport, Iowa 
Electric Indicator Co., Inc., Norwalk, Conn. 
Gap Instr. Corp., Hauppauge, N.Y. 
Harowe Servo Controls, W. Chester, Pa. 
Icon Corp., Sub of U.S.M. Corp., 

Cambridge, Mass. 
IMC MagnetiCS Corp., Westbury, N.Y. 
IMC MagnetiCS Corp., Rochester, N.H. 
IMC MagnetiCS Corp., Maywood, Cal. 
Japanese Prods. Corp., New Rochelle, 

N. Y. 
Micro Switch, Freeport, III. 
MPC Prods. Corp., Chicago, III. 
Photocircuits Div., Kollmorgen Corp., Glen 

Cove, N.Y. 
Sigma Instrs., Inc., Braintree, Mass. 
Singer Co., Little Falls, N.J. 
Summit Engrg. Corp., Bozeman, Mont. 
Transicoil, Inc., Worcester, Pa. 
TRW/Globe Motors, Dayton, Ohio 
Warner Elec. Brake & Clutch Co., Beloit, 

Wisc. 
Westinghouse Elee. Corp., Defense & 

Public Sys, Pittsburgh, Pa. 

Mounts, Antenna (Nonconsumer Applications) 
Motors, Synchronous 
Barber-<:Olman Co., Motor Dlv., 

Rockford, III ............................... Vol :ze632 
Computer Devices of Calif., Santa Fe 

Springs, Cal ............................... Vol :ze636 
Eastern Air Devices, Inc., Dover, N.H. 

Vol :ze640 
General Elec. Co., Elctrn. Comps. Sis. 

Dept., Schenectady, N. Y ......... Vol :ze646 
Howard Inds., Milford, III ......... Vol 4e442" 
IMC MagnetiCS Corp., Westbury, N.Y. 

Vol :ze649 
McLean Engrg. Labs., Princeton Jctn., 

N.J ............................................... Vol :ze656 
North American Philips Controls Corp., 

Cheshire, Conn ......................... Vol ~357 
Rotating Comps., Huntington, N.Y. 

Vol :ze660 
Superior Elec., Bristol, Conn ... Vol :ze663 
TRW/Globe Motors, Dayton, Ohio 

Vol :ze665 
Allis·Chalmers, Milwaukee, Wisc. 
Allis, Louis Div., Milwaukee, Wisc. 
American Elctms .. Inc., Fullerton, Cal. 
AMF Electical Prods., Alexandria, Va. 
Ashland Elec. Prods., L.l.C., N.Y. 
B & B Motor & Control, New York, NY 
Bodine Elec. Co., Chicago, III. 
Bristol Saybrook Co., Old Saybrook, 

Conn. 
Clifton Precision, Clifton Hgts., Pa. 
Control Data Corp., Minneapolis, Minn. 
Cramer Division, Old Saybrook, Conn. 
Dale Elctrns., Inc., Yankton, S.D. 
Doerr Electric Corp., Cedarburg, Wisc. 
Eagle Signal, Davenport, Iowa 
ECM Motor Co., Chicago, III. 
Electric Indicator Co., Inc., Norwalk, Conn. 
General Time Corp., Thomaston, Conn. 
Hale Instrs., Inc., Houston, Tex. 
Hansen Mfg. Co., Princeton, Ind. 
Harowe Servo Controls, W. Chester, Pa. 
Haydon Swttch & Instr., Waterbury, Conn. 
Headway Research, Inc., Garland, Tex. 
Honeywell, Ft. Washington, Pa. 
Hurst Mfg. Corp., Princeton, Ind. 
IMC MagnetiCS Corp., Rochester, N.H. 
IMC MagnetiCS Corp., Maywood, Cal. 
Ingraham Inds., Controls Div., 

Elizabethtown, Ky. 
ITT Jennings, San Jose, Cal 
Japanese Prods. Corp., New Rochelle, 

N.Y. 
Kato Engrg. Co., Mankato, Minn. 
Kollsman Instr. Co., Syosset, N.Y. 
Landis & Gyr, Inc., Elmsford, N.Y. 
Lear Siegler, Inc., Santa Monica, Calif. 
Mallory Timers, Indpls., Ind. 
Mitsumi Elec. Co., Ltd., Kitatamagun, 

Tokyo, Japan 
Malon Motors & Coil, Rolling Meadows, III. 
MPC Prods. Corp., Chicago, III. 
Photocircuits Div., Kollmorgen Corp., Glen 

Cove, N.Y. 
Precision Timer Co., Westbrook, Conn. 
Reliance Elec. Co., Cleveland, Ohio 
Sawyer Inds., Arcadia, Cal. 
Sequential Information Systems, Elmsford, 

N.Y. 
Sigma Instrs., Inc., Braintree, Mass. 
Singer Co., Schiller Park, III. 
Singer Co .. Little Falls, N.J. 
Stock Drive Prods., New Hyde Pk., N.Y. 
Transicoil, Inc., Worcester, Pa. 
Vernitech, Deer Pk., N.Y. 
Western Gear Corp., Pasadena, Cal. 
Westinghouse Elec. Corp., Defense & 

Public Sys, Pittsburgh, Pa. 
Yamashina Seiki Co., Ltd., Kyoto, Japan 

Motors, Synchronous, 
Polarized-See Motors, 
Snychronous 

Motors, Timing-See Motors, 
Clock & Timing 

Motors, Torque (Including 
Torquers) 

Aeroflex Labs., Plainview, N.Y. Vol :ze630 
Arnold Magnetics, Culver City, Cal. 

Vol 10601 
Bodine Elec. Co., Chicago, III. Vol :ze634 
Carter Motor Co., Chicago, III. Vol :ze635 
Eastern Air Devices, Inc., Dover, N.H. 

Vol:ze640 

General Elec. Co., Elctrn. Comps. Sis. 
Dept., Schenectady, N.Y ......... Vol :ze646 

IMC MagnetiCS Corp., Westbury, N.Y. 
Vol 20649 

Magnedyne Inc., Carlsbad, Calif. 
Vol :ze654 

Magnetic Technology, Canoga Pk., Cal. 
Vol 20655 

Rotating Comps., Huntington, N.Y. 
Vol :ze660 

TRW/Globe Motors, Dayton, Ohio 
Vol 20664 

American Elctrns., Inc., Fullerton, Cal. 
Ametek/Lamb Elec., Kent, Ohio 
Ashland Elec. Prods., L.l.C .. N.Y. 
B & B Motor & Control, New York, NY 
Bristol Saybrook Co., Old Saybrook, 

Conn. 
Clifton PreCision, Clifton Hgts., Pa. 
Control Data Corp., MinneapoliS, Minn. 
Doerr Electric Corp., Cedarburg, Wisc. 
ElectriC Indicator Co., Inc., Norwalk, Conn. 
Electro·Craft Corp, Hopkins, Minn 
General Scanning, Watertown, Mass. 
Howard Inds., Milford, III. 
Indiana Genl Div., Oglesby, III. 
ITT Jennings, San Jose, Cal 
Japanese Prods. Corp., New Rochelle, 

N.Y. 
MFE Corporation, Salem, N.H. 
Micro Switch, Freeport, III. 
Malon Motors & Coil, Rolling Meadows, III. 
Photocircuits Div., Kollmorgen Corp., Glen 

Cove, N.Y. 
Reliance Elec. Co., Cleveland, Ohio 
Sawyer Inds., Arcadia, Cal. 
Sequential Information Systems, Elmsford, 

N.Y. 
Servotronics, Inc., Buffalo, N.Y. 
Shlgoto Inds., Ltd., New York, N.Y. 
Singer Co., Little Falls, N.J. 
Superior Elec., Bristol, Conn. 
Torque Systems, Waltham, Mass. 
Transicoil, Inc., Worcester, Pa. 
Vernitech, Deer Pk., N.Y. 
Western Gear Corp., Pasadena, Cal. 

Motors, Universal, A-C Or D-C 
Operation 

Carter Motor Co., Chicago, III. Vol :ze635 
General Elec. Co., Elctrn. Comps. Sis. 

Dept., Schenectady, N. Y ......... Vol :ze646 
Howard Inds., Milford, III ......... Vol 4-442" 
American Elctrns., Inc., Fullerton, Cal. 
Ametek/Lamb Elec., Kent, Ohio 
B & B Motor & Control, New York, NY 
Bodine Elec. Co., Chicago, III. 
Electric Indicator Co., Inc., Norwalk, Conn. 
ITT Jennings, San Jose, Cal 
Jones Motrola Corp., Stamford, Conn. 
Sawyer Inds., Arcadia, Cal. 
Shigoto Inds., Ltd., New York, N.Y. 
TRW/Globe Motors, Dayton, Ohio 

Mounts, Antenna 
(Non consumer 
Applications) 

Geo Space Sys., Tampa, Fla ... VOl 1-550 
ABA Industries, Inc., Pinellas Pk., Fla. 
Aeroflex Labs., Plainview, N.Y. 
Collins Radio Co., DaUas, Tex. 
Craig Sys. Corp., Lawrence, Mass. 
Datron Systems, Chatsworth, Cal. 
Electro·Mechanics Co., Austin, Tex. 
GC ElectroniCS, Rockford, Iii. 
Hunter Spring, Hatfield, Pa. 
IE Mfg. Co., Chicago, III. 
Jerrold Electronics Corp., Philadelphia, Pa. 
K·W Engrg. Works, Menomonee Falls, 

Wisc. 
Lord Kinematics, Erie, Pa. 
Microflect Co., Salem, Ore. 
New·Tronics Corp., Brookpark, Ohio 
Nurad, Inc., Baltimore, Md. 
Phelps Dodge Comm., North Haven, 

Conn. 
Premax Prods. Div., Niagara Falls, N.Y. 
RF Systems, Inc., Cohasset, Mass. 
Rohn Mfg., Peoria, III. 
Scientific·Atlanta, Inc., Atlanta, Ga. 
Sinclair Radio Labs., Maple, Ont., Can. 
Sitco Antennas, Portland, Ore. 
South River Metal ProdS. Co., South 

River, N.J. 
TRG Prods., E. Boston, Mass. 
Tri·Ex Tower Corp., Visalia, Calif. 
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~'CRTa·A~" Mounts, 1'herrniStcar' 
""'""*1!I8tra.. InC.; ~.III. ' , ,General MICIowaveCorJ) •• FlIIII1ingdaIe. ' 
'," " "\lOIMa5 N.Y. "" ,,"', ' " 
caco, .wah. N.J. HcneyweII; Ft. WaiihIngtfln; PI. ' 
COI1rac DiY .• CoVina~ Calif. ,Mauty Microwave Corp .• 0Idm0nga. 
Coi'riinO Glass Works, TaIeYi!\iOIi ProdS. , ' CeIif', ' " , 

qiv.,Coi'riinO, N.Y, ,,' ' , Mic;lulabiFxR, !Jvin08lOn, N.J. 
GOuld Data Systems"Newton UppIIr Fans. Narda MICIowave Co/p., PlainvIeW. N.Y. 

Mass., '" ,,' " OIMgIItftorg., IM.,$IIIIIord;CoM. 
Jan Hardware Mfg. Co .. Inc.,,~ ~ PAD EIoIniiI., tnc., ~tIllIbuI'y, fltY. 

City,N.V. PremIer MiCrowave, Port Chtstat; N.Y. 
waterbury Pressed Metal Co., Waterbury, FIFL IiMtt., "",-1IroI DIY .. 

Conn. ' " BoOnton, N..t; . ' 

Mounts, Cry...- .' 
.... y Electric, Erie, Pa. ._ Vol lM88,38I 
Erie Frequency Control, C8rIIeIe, Pa. 

VoIae408 
ReeveHfoffmM DIY .. c.tIaIe, Pa. 

VofN44 
Accurata EIcIms. CorJ)., Elyria. Ohio 
Aircorn, Inc., Union, N.H. 
CES Etctms., Brooklyn. N.Y: 
GenetalMiCtowave,Corp .• Farmingdal&, 

N.V. 
GTI Corp. (E), Pitlsbutgh. Pa. 
Maury MlCrowa"ie Corp .• Cucamonga. 

Calif. 
MicroIab/FXR, LivingsIon, N.J. 
Mlcrophase Corp .. ,Cos Cob., Conn., 
Microwave Assoc8., Inc., Burlington, Mass. 
PRO EIcIms .• Inc., Westb\Jry, N.Y. 
Premier Microwave. Port Chester, N. V. 
Quaker EIcIms., Hunlock Creek. Pa. 
RobInIo ..... UQIIIIt, New Albany, Ind. 
SplrOlloDonner MIcrowave DiY .. V .... 

Nuys, Cal. 
TAG Prods .• E. Boston. Mass. 
Vector Industries, Palo Alto, Cal. 
WaveIIne, Inc., W.~, N.J. 

Mounts, Integ,..tecl Circuit~ 
See Sockets, Integrated' 
Circuit 

Mounts, Klystron 
Genetal MicrOwiIve Corp., Farmingdale. 

N.Y.' , 
Maury Microwave Corp., CUcamonga, 

Calif. 
Narda,M~wave Corp .. Pllinview. N.Y. 
PreI1Jier, Microwave. Port Chester. N.Y. 
Rank PrecisIon IneIs., Des Plaines, III. 
TAG P\'Ods .. E. Boston. ~ass., ' , , 
WeInBcheI Engrg. Co .. ~ 

Mel. 

Mounts, MICrowave 
Wetnachel Engrg. Co., GIIIthertIbua1J 

Mel. __ ._ .. ...;~ __ ._ Vol 1115M 
Aircom. ,"c .• Union. N.H. 
CES EIcIms" Brooklyit, N.V. 
General Microwave Corp., Farmingdale.' 
N.V. ' 

welliilclMilltngrg. Co., ,GaItherebUrg; 
MeL" ' 

Vellow SpIIngs tnstr. Co., It\c., Vellow 
Sprihgs, OhIo' ' 

MountS. Tran8l8tor.,-$ee·' 
Pads, Transistor Mounting 

MultIplexers, A"*9. 
. Computer ..... ~boro; N.C. 

, • Vol 1<i33S 
HybrId Sys. corp., 8uItInOIon. ..... 

. Vot1-a48 
PI'eIItoII ScIentIfIc, AMheIin, cat 

"eli1 ... 
ABA InduStries, Inc., Plnallas Pk .• Fla. 
A. D. Date s,... inc., Roche8Ier, N.Y. 
Bay Labs .• Inc., Cleveland. Ohio . 
IJurr.8rown: Reech. carp., Tuceon, Ariz. 
CounterscaiI Syate ..... Sutton, Neb. 
Datametl'iCs Inc., WIlmIngton, Mass. 
Datum, InC., Anaheim; CalIf. 
ILC Date DevICe Corp., Hlclc8V111e, N.Y. 
Metra tnstruments.lnc., MI. View, Cal. ' 
T~ Inc., F ........... N.V. 

Multiplexers, DIgital 
A. D. Date s,...1M., ~,N.V. 

VoI1ea25 
'Hybrid Bys. COI'p., SUrlngton, Mass. 

VoI1-a48 
PfeIIton.ScIentIfIc, ~ caL 

, Vot1 ... 
ABA InduStries, Inc., PinlIftas Pk •• Ra. 
BendIx Corp, Towson, Md. . 
8nmc:o ControIt, PIquII, 0l1Io 
~ ~ Sulton, Neb. 
Data General Corp. IE), Southboro, Ma. 
Datum, Inc., AIIIIheIm, CalIf. 
Instrumentation ~ed1. Corp., Northbridge. 

Cal. 
Microwave Assocs.,Inc., Burfirigton,Mass. 
Theta 1Mtf. corp., !'aIrfIeId. N.J. 
Tr--anettca Inc., FIII'IIIIngdeIe, No Y. 

Multiplexers, Transml8slon 
PI'eIItoII ScIentIfIc, AnaheIm, Cal. 

, . VoI1 ... 
A. D. Date Sye.. Inc., Roche8Ier, N.Y. 

Mauty MICrowave Corp .• Cucamonga. 
Calif. 

. . AIHIhIn MIcrowave, 1M., Syfac:we, N.V. 

MicrofIect Co .• Salem. Ore. 
Micro1ab/FXR. livingston. N.J. 
Narda MIcrowave Corp .• PlaInview. N.Y. ' 
PRO EIcIms., Inc;. Westb\Jry, N.Y. 
Premier MiCtoWave, Port Chestar, N.Y, 
RF Systems.Ir]c., CoiWHI, Mass. 
Vector industries. Palo Alto, Cal. 
WaveIIne, Inc., W. ClIIdweII, N.J. 

Mounts, M9bIIe Mten,na-,.See 
Mounts, Antenna 

-'ounts, ShoCk 6 VIb\1ltlon 
Aeroflex La., PlaInv\eW, !!I.V. 
Air·Loc ProductS, Franklin. Mass, 
Collins Radio Co., Cedar Rapids, Iowa 
GAF Corp .• New York. N.Y. ' 
Grant Hardware Co .• W. Ny!Ick, N.Y. 
Lord KiI1amatiC8. Erie, ,Pa. ' 
Nlkon, Inc .. I11str. Oiv" Ehrenniich 

Photo-Optic:aIInd.. Garden City, N.Y. , , 
Stock Drive ProdlI .• New Hyde ,Pk., N.Y. ' 
TA Mfg. Corp., LoS AngeI8s, Cal. ' 
aM Co., Sl. Paul, Minr1-

~~~~~!i. 
Mounts" Tape Heact'" 
Inn. EkId'o .... 1i8tIC8,........... ., 

Vol ,,,,,,3 
Cremer 0MsIc\ri Old $aybfook CoM.,,· 
Nortronics. ~.; L41nn.' " , , . 
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Bi'amco Controls, PIqua, OhIo 
Microphase CorP •• Cos Cob. Conn. 
NorsaIIndustrIes. Inc., Brentwood, N.Y. 

PRODUCTIf4DEX6DIRECTOMY: 

MultIplIers, crystal 
Collins ~ Co., Dallas, Tel(. . 
.GeneralN, Y' . ~ CI)rp .. F!Jl1I'I~.:. 

~ EIctrna..corP.. EnglewoOd, IU. 
MIcroIab/FXR. Uvingstcn~ N.J.' 
RtfG EIctms. Lab., Deer Perk, N. V. 

. SomeI'aet RadIatIon Lab., Arli!'Igtcn, Va. 
'Trak Microweve, Tampa. Ra .. 
vector Industries, PiIlo ~, ,Cai. 

MuttlPuer8.· DIode 
AR InduatrIaa Inc., Long IfI!IIICh, N.J. 

, ,VotN13· 
Anzac Elctrns., Waltham. Mass. 
BF Elctms., SoJ4na Beach. Calif. 
DynaIIb Corp., v .... Nuys,. caL . 
~'Inc.; Garland, Tex. 
EIctrn. Devices. Yonkers. N.Y. 
EnvlromMntlll CommunIcatIons Inc., 

Santa.AnI, Cal. 
AFt lndualries Inc.. Long B(8nch. N. J. 
GPS Corp., FrBf1lIngham, Mass. 
a-y Inda., Inc., ~ 
Pa.. 

MtcrowaveAss0c8.. Inc.. BurlIngton. Mass. 
Motorola Semiconductor Prods., POOenIx, 

Ariz. . 
Relcom (Div. Wa.tkIns-Johnson), PalO Alto; 

Calif. 
RHG EIctms. Lab., Deer Park, N..V. 
Semtech Corp., Newbury PIc., Cal. 
Son'\erSet RadiatiOn Lab •• Arli!'Igtcn. Va. 
Special MIcrowave Devices Oper .. 

Waltham. Mass. 
Trak MIcrowave. Tampa, Fla. 
Varian Assocs., Palo Alto, Cal. 
Varian, Beverly, Mass. 
V_ SemIconiIuctor,Inc., Garland, Tex. 
Vector Industries, Palo Alto. Cal. 

Special Microw8\le Devicas Opet.. ,; 
Waltham .. Mas$: . , " , ' 

$pQttral OynamIcsOorp:san,Oiego, san· 
Diego, Cal.' . 

Trak Microwave, 1'ampa;Ra. 
Union Carbide .. san Diego. Cal. 
Varian Assocs~. Palo' Alto. Cal. 
Varian, Beverly, Mass~ 
Vector industrieS, Palo Alto, Cal. 
Vibrallon Instrs. Co., Anah8lm.CaI. 

Multipliers, HaN 
Amei1can AerospIce ControI8 Inc., 

FemIIIigdaIe, N.V., 
OhIo SemHronIc8, CoIumbII .. OhIo 
ScientIfIC CoIumblll, COIuIhbua, OhIO 

Multlplers, Magnetic Analog 
GeneraIM~ B10omfieid, N .... 

Vol 2'1338 
American AIJI'08IIIIC8 ControIIIInc., 

Farmingdale, N.Y. 
Thlnemagnllllcs Inc., Farmingdale, N. V. 
O. S, Walker Co., Worcester, Mass. 

Multipliers, Meter 
Del ElectronIcs Corp., MI. V-. N. V. 

Vol 11657 
AMF EIeCtIcaI Prods., Alexandria. Va. 
Edsoi't Elctms. DiY., Manchestar, N.H., 
Electricallnstr. Svc" 1nc.,Mt Vernon, N.Y. 
hterllne Angus DIY'; lndltlnapona, Ind. 
Hallmark Standards; 111c .• MI. Vernon. N.Y. 
Mepco. Inc., MorriStown, N.J. 
ROIlS Engrg. Corp., C8mpbeII, Cal. 
SImpson EIec. Co., ChIcago, In. 
Sunshine ScI. Instrs .. Inc. .. Philad8lphla; Pa, 
Weston Instruments, Inc., Newark, N.J. 

Multipliers, Servo 
Control TectmoIoIJy Co., LI.c., N. V. 
Gap lnalr. Corp., Hauppauge, N.Y. 
General MagnetJcs. BIoon!fteId, N.J. 
Glentak, Inc., Santa Monica, Calif. 

Multipliers, ,Frequency HybrId Sya. Corp., Burlington, ..... 
ApplIed Reeearch Inc., Port 1nd'L Control Co .. Farmlngdala, N. V. 

WashIngtO/l, N.V. __ ._" __ ...... VoI20607 Scientifto-Att;lnta, Inc., Atlanta, Ga. 
HybrId Sya. Corp., Burlington, Mass. TransiCoH, Inc., Worcester.Pa. 

VoI1-a48 
LoI'ch EIctma.. Corp., englew!locl,. N.... Nameplate. 

. , Vol "'6 Detak Corp., Paa8aIc, N.J. __ Vol ze47$ 
VarJ.L Co., Inc., Denver, Colo. VoI20627 AIco EIctm. Prods., Noi1h Andover,. . 
AddIrigton Labs., Inc., Sunnyvale, Cal. . Mass. 
AjaX Magn&thefmk: Corp .. Warren, OhIo Bell Co., Inc., Trussville, Ala. 
AmeriCenElctrn. Labs., Inc .• Lansdale. Pa. Brady; W.H. Co .• MIlwaukee, Wise. 
Anadex Instrs .• InC .• Van Nuys. Calif.' Central Plastics Dists., Chicago, III. 
Ai1Z8c Etctms.. Waltham. Mass. Devco Engrg.,W. caldwell, N.J. 
Beukers Labs.; 111c., Hauppauge,N.V. Hermes Plastics; 111c., New York, N.Y. 
BF Etctrns., $01_ Beach. Calif. Jan Hardware Mfg. Co., the., Long Island 
CoIII11s Radio Co., DaHas, Tex. City. N.Y. 
l)ynaIU Corp., Villi Nuys, cat. Laminated Fabricaters, San Bruno, CaiN. 
EJectrac. InC., Anatieim. CaNI. . MatthilWS. Jas & Co .• Pittsburgh, Pa. 
EmrIraIomentII Communications Inc., Mechanical Engraving Co .• Inc., Bronx. 

Saata Ana, cat. 'N.Y. 
Fr8qUllnCy Elctrns .• NeW Hyde Pk., N.Y. Panelgraphlc Corp., Caldwell, N;J. 
Frequency Eligrg. Labs .• Farmingdale, N.J. PIlote Chemical Prods. Cal., Santa 
Frequency Sources; No. Chelmsford. Monica, Cal. 

Mass. Photronic Labs .• Danbury, Conn. 
Greenray Inds., 1m:., lIecIIIinIcsbuI'g PIC DesIgn DiYiSion.RldgefieId .. Conn. 

Pa. ShIgoto,lnels., Ltd., N_ Vork, N.V. 
InterIItate Elctrns. Corp., Anaheim, CaL SmIth, Herman H., Inc., BIdyn., N. V. 
MatrIx Corp .. Beech Grove, Ind. ' Starling I11str .• New Hyde Pk., NY 
MeL, Inc., La Grange, III. Tech-Etch, Inc., Hingham, Mass. 
Meloy LaboretorIea Inc., 8prIngtIeId, 3M Co., SI. Paul, Minn. 
V..· Topflight Corp., York, Pa. 

MicroIab/FXR; Ll\llngston. N.J. WIIIdom EJc:tmI., Inc., ChICago. II. 

~ DaveIopment Labs .• InC., Network .. Crossover,' 
NaadIIam HgIS., Mass. 

MInJoCIrcuIea La!l:,BrooIcIyn, N.Y. Attenuator (Audio) 
Miteq 111c .• Hauppauge, N.Y. ADC Prods., 1IfnI1eapoIIs, MInn. 
Motorola SemiCOndlJCtcr Prods •• PIicienbc, Altee DiY .• Anaheim, Calif, 

Ariz. Bulova Watch Co., Freq. Control 
Mu-Det Elctrns., SlIver SprIng, Md. Prods., WoodaIde, N.Y. 
National. SerniCoriductcr. Santa Clara. Cal. Dele EIcIm8., Inc., CoIumbua, Neb. 
PoIarad EIctrn. Instrs .• Lake Success, N.Y. Dietz DesIgn,lnc .• Belton, Mo. 
PRO EIcIms., Inc., Westbury. N,Y. EI-Rad Mfg. Co., Chicago. III. 
ReIcom (DiY. Watkif18.Johnson). Palo Alto, Etectro-Voice, Inc., Buchanan. MIch. 

CallI. . GenIsco Tech. Coip .• GeilIstron DiY;, 
AesdeI Engrg. Corp .• Arcadia. Cal; Compton, Oal. . 
RFL Indf.; Cornms. DiV •• Boonton.N.J; HIaonIc, Inc., ~ KIIIIa. 
I¥fG EIctrna. Lab., 0- Perk, N.Y. Kelvin. VanNuys. Cal. 
Rohde .. ~ Sla., PassaIc, N.J. R.C.A. ElectromagnetIc .. AviIIIion Syt. 
ScIentifIc.Attanta. Inc., AIIanta. GIl. DiY •• Van Nuys, Cal. 
ScIentIfIc ~ Gammd. Sennhela8r Etctrn. Corp.; New York; NY 

Tex. .. Spectra Sonics, Ogden, Utah 
Sierra SyS .• MountaIn View. Cal. Standard Condenser Corp.iChlcaO&.IH. ' 
Signe\Ic8. Corp" Sunnyvale.' Calif. ,.I TT EIcIm8., Inc.; LOaAngelea, Cal. 
SomeMt RadiI\IIOn Lab .• Arlingtcn, YaUnlvel'$ity Sound. Anaheim, Cal. 



PRODUCT INDEX & DIRECTORY 
Utah Elctrns., Huntington, Ind. 

Networks, Directional 
Antenna Phasing 

Anaren Microwave, Inc., Syracuse, N.Y. 
Anzac Elctrns., Waltham, Mass. 
Artronic Instr. Co., Silver Spring, Md. 
CCA Elctrns. Corp., Gloucester, N.J. 
Collins Radio Co., Dallas, Tex. 
Datron Systems, Chatsworth, Cal. 
Dynalab Corp., Van Nuys, Cal. 
GAF Corp., New York, N.Y. 
ILC Data Device Corp., Hicksville, N.Y. 
Merrimaclnds., Inc., West Caldwell, N.J. 
Premier Microwave, Port Chester, N.Y. 
RCA Missile & Surface Radar Div., 

Moorestown, N.J. 
RF Systems, Inc., Cohasset, Mass. 
Rohde & Schwarz Sis., Passaic, N.J. 

Networks, Ladder 
Beckman Instrs., Helipot Dlv., Fullerton, 

Cal ............................................... Vol 2.588 
Caddock Elctrns., Riverside, Cal. 

Vo13·H03 
Centralab Elctrns Dlv., Milwaukee, Wlsc 

Vol 20592 
Dale Elctrns., Inc., Columbus, Neb. 

Vol 20594,595 
Dale Electronics, Inc., Norfolk, Nebr. 

Vol 20594,595 
Gamble, Charles T. Inds., Riverside, 

N.J ............................................. Vol 3·1142 
KRL Electronics, Manchester, N.H. 

Vol 3·1145 
TRW IIRC Fixed Resistors, Burlington, 

Iowa .......................................... Vol 3.1189 
Vishay Resistor Prod. Div., Malvern, Pa. 

Vo13·1198 
Welwyn Canada Ltd., London, Ont., 

can ....................................... Vol 20594,595 
Allen-Bradley Co., Milwaukee, Wisc. 
Artronlc Instr. Co., Sliver Spring, Md. 
Bulova Watch Co., Freq. Control 

Prods., Woodside, N.Y. 
Burr-Brown Resch. Corp., Tucson, Ariz. 
Cal-R, Inc., Santa Monica, Cal. 
Cal-R, Inc., Capacitor Div., Santa Monica, 

Cal. 
Cal-R, Inc., Santa Monica, Cal. 
Cal-R, Inc., Thermonetics Div., Santa 

MOnica, Cal. 
Components, Inc., Biddeford, Me. 
Composite Microcircuits, Waltham, Mass. 
Corning Glass Works, Elctrn. Prods. 

Div., Corning, N.Y. 
Data Delay Devices, Clifton, N.J. 
Dietz Design, Inc., Belton, Mo. 
Edison Elctrns. Div., Manchester, N.H. 
Elctrn. Assocs., W. Long Branch, N.J. 
Elctrn. Precision Camps., Mt. Vernon, N.Y. 
Electronic Research Co., Shawnee 

Mission, Kan. 
ESC Elctms. Corp., Palisades Pk., N.J. 
General Resistance, Inc., Mt. Vernon, N.Y. 
Genisco Tech. Corp .. Genistron Div., 

Compton, Cal. 
Halex, Inc., Torrance, Cal. 
HEI, Inc., Chaska, Minn. 
Hlsonic, Inc., Olathe, Kans. 
HyComp Inc., Maynard, Mass. 
ILC Data Device Corp., Hicksville, N.Y. 
Julie Research Lab" New York, N.Y. 
Kelvin, Van Nuys, Cal. 
Marstan Resistor, Orange, N.J. 
Mepco, Inc., Morristown, N.J. 
Micro Networks, Worcester, Mass. 
Pyrofilm Corp., Whippany, N.J. 
A.CA Electromagnetic & Aviation Sys. 

Div., Van Nuys, Cal. 
RCL Elctrns., Inc., Irvington, N.J. 
Reon Resistor Corp., Frazer, Pa. 
Sprague Elec. Co., No. Adams, Mass. 
Tech Labs., Inc., ,Palisades Pk., N.J. 
Tel Labs., Manchester, N.H. 
TRW IIRC Fixed Resistors, Philadelphia, 

Pa. 
TT Elctrns., Inc., Los Angeles, Cal. 
Ultronix, Inc., Grand Junction, Colo. 
Ward Leonard Hagerstown Div., 

Hagerstown, Md. 

Networks, LC 
TDK Electronics Co., Ltd., Chiyoda-ku, 

Tokyo 101, Japan .................... Vol 3.536 
TDK Elctrns. eorp., Long Island City, 

N.Y ............................................... Vol 30536 
Allen Avionics, Mineola, N.Y. 

·Vol. 4-1973 

American Trans-Coil Corp., Richmond Hill, 
N.Y. 

A.R.F. Products, Inc., Boulder, Colo. 
Artronlc Instr. Co., Sliver Spring, Md. 
Bulova Watch Coo, Freq. Control 

Prods., Woodside, N.Y. 
Cal-R, Inc., Santa Monica, Cal. 
Cal-R, Inc .. Capacitor Div., Santa Monica, 

Cal. 
Cal-R, Inc., Santa Monica, Cal. 
Cal-R, Inc., Thermonetics Div., Santa 

Monica, Cal. 
Centralab Elctrns Div., Milwaukee, Wisc 
Columbia Components, Hempstead, 

N_Y. 
Computer Devices, Commack, N.Y. 
Computer Instrs., Hempstead, N_Y. 
Data Delay Devices, Clifton, N.J_ 
Dietz Design, Inc., Belton, Mo. 
Dynalab Corp., Van Nuys, Cal. 
Electrocom Inds., So. Bend, Indiana 
Electronic Research Co., Shawnee 

Mission, Kan. 
ESC Elctrns_ Corp., Palisades Pk., N.J. 
Genisco Tech. Corp., Genistron Div., 

Compton, Cal. 
Hisonic, Inc., Olathe, Kans. 
Kappa Networks, Inc., Carteret, N.J. 
Maxwell Labs., Inc., San Diego, Calif. 
Microtran Co_ Inc., Valley Stream, N. y_ 
Nytronics, Inc., Essex Elctrns. DiY., 

Darlington, S.C. 
Plastic Capacitors, Inc., Chicago, III. 
Raytheon Co., Quincy, Mass. 
A. C A Electromagnetic & A yiation Sys. 

Div., Van Nuys, Cal. 
RCL Elctrns., Inc., IrVington, N.J. 
RtroN Corp., Skokie, III. 
Standard Condenser Corp., Chicago, III. 
TMC Systems (Ariz_), Tempe, Ariz. 
Torotel, Inc_, Grandview, Mo, 
TT Elctrns., Inc., Los Angeles, Cal. 

Networks, Matching 
Centralab Elctrns Div., Milwaukee, Wisc 

Vol 20592 
KRL Electronics, Manchester, N.H. 

Vol 3.1145 
Torotel, Inc., Grandview, Mo ... Vol204S3 
Alford Mfg. Co., Winchester, Mass. 
Altec DiY., Anaheim, Calif. 
American Trans-Coil Corp., Richmond Hill, 

N.Y. 
Anzac Elctrns., Waltham, Mass. 
Balco Capacitors, Orange, N.J. 
Bulova Watch Co., Freq. Control 

Prods., Woodside, N.Y. 
Cal-R, Inc., Santa Monica, Cal. 
Cal-R, Inc., Capacitor Diy., Santa Monica, 

Cal. 
Cal-R, Inc., Santa Monica, Cal. 
Cal-R, Inc., Thermonetics Div., Santa 

Monica, Cal. 
Collins Radio Co., Dallas, Tex. 
Dale Elctrns., Inc., Columbus, Neb. 
Data Delay Devices, Clifton, N.J. 
Dietz DeSign, Inc., Belton, Mo. 
Dynalab Corp" Van Nuys, Cal. 
Edison Elctrns. Div., Manchester, N.H. 
Elctrn. Assocs., W. Long Branch, N.J. 
Elctrn. Precision Comps., Mt. Vernon, N.Y. 
ESC Elctrns. Corp., Palisades Pk., N.J. 
Freed Transformer Co., Bklyn., N.Y. 
Gamble, Charles T. Inds., Riverside, 

N.J. 
General ReSistance, Inc., Mt. Vernon, N.Y. 
Genisco Tech. Corp., Genistron Div., 

Compton, Cal. 
GRM Corp., Medford, N.J. 
Hisonic, Inc., Olathe, Kans. 
Jerrold Electronics Corp., Philadelphia, Pa. 
Julie Research Lab., New York, N.Y. 
Kelvin, Van Nuys, Cal. 
Marstan ReSistor, Orange, N.J. 
Materials Resch. Corp., Orangeburg, N.Y. 
Mepco, Inc., Morristown, N.J. 
Micro Networks, Worcester, Mass. 
Mu-Del Elctrns., Silver Spring, Md. 
Nytronics, Inc., Essex Elctrns. Div., 

Darlington, S.C. 
Nytronics Inc., Darlington, S.C. 
Premier Microwave, Port Chester, N.Y. 
Pyrofllm Corp., Whippany, N.J. 
A.CA Electromagnetic & Aviation Sys. 

Div., Van Nuys, Cal. 
RCL Elctrns., Inc., Irvington, N.J. 
Resistance Prods" Harrisburg, Pa. 
Standard Condenser Corp., Chicago, III. 

TRW IIRC Fixed ReSistors, Burlington, 
Iowa 

TT Elctrns., Inc., Los Angeles, Cal. 
Vari-L Co., Inc., Denver, Colo. 
Vector Industries, Palo Alto, Cal. 
Ward Leonard Hagerstown Div., 

Hagerstown, Md. 

Networks, Phase 
KRL ElectroniCS, Manchester, N.H_ 

Vol 3.1145 
Torotel, Inc., Grandview, Mo ... Vol 20453 
Anzac Elctrns., Waltham, Mass. 
ARCO Elctrns., Inc., Great Neck, N.Y. 
A.R.F. Products, Inc., Boulder, Colo. 
Artronic Instr. Co., Silver Spring, Md. 
Balco Capacitors, Orange, N_J. 
Bulova Watch Co., Freq. Control 

Prods., Woodside, N.Y. 
Centralab Elctrns Dlv., Milwaukee, Wisc 
Collins Radio Co .. Dallas, Tex. 
Columbia Components, Hempstead, 

N.Y. 
Computer Devices, Commack, N.Y. 
Computer Instrs., Hempstead, N.Y. 
Data Delay Devices, Clifton, N.J. 
Dietz Design, Inc., Belton, Mo. 
Dranetz Engrg, Labs., So. Plainfield, 

N.J. 
Dynalab Corp., Van Nuys, Cal. 
Edison Elctrns. Div., Manchester, N.H. 
Elctrn. Assocs., W. Long Branch, N.J. 
ESC Elctrns. Corp., Palisades Pk., N.J. 
Genisco Tech. Corp., Genistron Div., 

Compton, Cal. 
Hlsonic, Inc., Olathe, Kans. 
Kappa Networks, Inc., Carteret, N.J. 
Kelvin, Van Nuys, Cal. 
Marstan Resistor, Orange, N.J. 
Merrimac Inds., Inc., West Caldwell, N.J. 
Nytronics, Inc., Essex Elctrns. Div., 

Darlington, S.C. 
RCL Elctrns., Inc., Irvington, N.J. 
Theta Instr. Corp., Fairfield, N.J. 
TT Elctrns., Inc., Los Angeles, Cal. 
Vari-L Co., Inc., Denver, Colo. 

Networks, Pulse Forming 
Centralab Elctrns Div" Milwaukee, Wisc 

Vo12·S92 
American Trans-Coil Corp., Richmond Hill, 

N.Y. 
Amp Inc., Harrisburg, Pa. 
Andersen Labs. Inc., Bloomfield, Conn. 
Artronic Instr. Co., Silver Spring, Md. 
Cober Elctrns., Inc., Stamford, Conn. 
Collins Radio Co., Dallas, Tex. 
Columbia Components, Hempstead, 

N.Y. 
Computer Devices, Commack, N.Y. 
Computer Instrs., Hempstead, N.Y. 
Condenser Prods. Corp., Brooksville, Fla. 
Custom Elctrns., Oneonta, N.Y. 
Datalight Inc., Bloomfield, Conn. 
Del Electronics Corp., Mt. Vernon, N.Y. 
Edison Elctrns. Diy., Manchester, N.H. 
EI-Rad Mfg. Co., Chicago, III. 
ESC Elctrns. Corp., Palisades Pk., N.J. 
Freed Transformer Co., Bklyn., N.Y. 
General Lab. Assocs., Norwich, N.Y. 
Hipotronics, Inc., Brewster, N.Y. 
Hisonic, Inc., Olathe, Kans. 
ILC Data Device Corp., Hicksville, N.Y. 
Kappa Networks, Inc., Carteret, N.J. 
Kappa Scientific Corp., Santa Barbara, 

Cal. 
Kelvin, Van Nuys, Cal. 
Maxwell Labs., Inc., San Diego, Calif. 
Nytronics, Inc., Essex Elctrns. Div., 

Darlington, S.C. 
Plastic Capacitors, Inc., Chicago, III. 
Polyphase Instr. Co., Bridgeport, Pa. 
Pulse Engrg., Inc., San Diego, Cal. 
R.C.A. Electromagnetic & Aviation Sys. 

Div., Van Nuys, Cal. 
RCL Elctrns., Inc., IrVington, N.J. 
Shallco, Inc., Smithfield, N.C. 
Sprague Elec. Co., No. Adams, Mass. 
Television Microtime, Inc., Bloomfield, 

Conn. 
Tobe Deutschmann Labs., Inc., Canton, 

Mass. 
TT Elctrns., Inc., Los Angeles, Cal. 
Vari-L Co., Inc., Denver, Colo. 

Networks, Rejection-See 
Filters 

For addresses, phones and key personnel, see YELLOW Pages_ 

Networks, Resistance 
Networks, RC 
ARCO Elctrns., Inc., Great Neck, N.Y. 

Vol 30358 
Balco Capacitors, Orange, N.J. 

Vol 3.1100 
Beckman Instrs., Hellpot Dlv., Fullerton, 

Cal ............................. _ ................. Vol 20589 
Corning Glass Works, Elctrn. Prods. 

Div" Corning, N.Y ......... Vol 3.1124,1125 
CTS Corp, Elkhart, Ind ............. Vol 301114 
Electrocube, San Gabriel, Cal 

Vol 30437,439 
F-Dyne Elctrns., Bridgeport, Conn. 

Vol 30443 
KRL Electronics, Manchester, N.H. 

Vol 3.1145 
SCS Corporation-Microsystems, Ft. 

Lauderdale, Fla ......................... Vol 20605 
TDK Electronics Co., Ltd., Chlyoda-ku, 

Tokyo 101, Japan .................... Vol 30536 
TDK Elctrns. Corp., Long Island City, 

N.Y ............................................... Vol 3.536 
Allen-Bradley Co., Milwaukee, Wisc. 
Altec Div., Anaheim, Calif. 
A. P. Circuit Corp., New York, N.Y. 
Boll Industries, Electronic Components 

Div., Burbank, Cal. 
Bulova Watch Co., Freq. Control 

Prods., Woodside, N.Y. 
Cal-R, Inc., Santa Monica, Cal. 
Cal-R, Inc., Capacitor Div., Santa Monica, 

Cal. 
Cal-R, Inc., Santa Monica, Cal. 
Cal-R, Inc., Thermonetics Div., Santa 

Monica, Cal. 
Centralab Elctrns Div., Milwaukee, Wisc 
Composite Microcircuits, Waltham, Mass. 
Custom Elctrns." Oneonta, N.Y. 
Del Electronics Corp., Mt. Vernon, N.Y. 
Dietz Design, Inc., Belton, Mo. 
Dynalab Corp., Van Nuys, Cal. 
Edison Elctrns. Div., Manchester, N.H. 
Elctrn. Assocs., W. Long Branch, N.J: 
Elctrn. Precision Comps., MI. Vernon, N.Y. 
ESC Elctrns. Corp., Palisades Pk., N.J. 
Gamble, Charles T. Inds., Riverside, 

N.J. 
General Resistance, Inc .. Mt. Vemon, N.Y. 
Genisco Tech. Corp., Genistron Div., 

Compton, Cal. 
Hybrid Technology Corp., Arlington, 

Tex. 
Kelvin, Van Nuys, Cal. 
Marstan ReSistor, Orange, N.J. 
Maxwell Labs., Inc., San Diego, Calif. 
Mepco, Inc., Morristown, N.J. 
Midwec Corp., Scottsbluff, Neb. 
Murata Mfg. Co. Ltd., Kyoto, Japan 
Nytronics, Inc., Essex Elctrns. Div., 

Darlington, S.C. 
Plastic Capacitors, Inc., Chicago, III. 
Plessey Ceramic Div., Frenchtown, N.J. 
Presin Co., Inc., Shelton, Conn. 
R.C.A. Electromagnetic & Aviation Sys. 

Div., Van Nuys, Cal. 
RCL Elctrns., Inc., Irvington, N.J. 
Resistance Prods., Harrisburg, Pa. 
RtroN Corp., Skokie, III. 
Seacor I IneTt Norwood, N.J. 
Shallco, fIlc., Smithfield, N.C. 
Sprague Elec. Co., No. Adams, Mass. 
Standard Condenser Corp., Chicago, III. 
Tel Labs., Manchester, N.H. 
TT Elctms., Inc., Los Angeles, Cal. 
Ultronix, Inc., Grand Junction, Colo. 
Ward Leonard Hagerstown Div., 

Hagerstown, Md. 
White Instrs., Inc., Austin, Tex. 

Networks, Resistance 
Alien-Bradley·Co., Milwaukee, Wise. 

. Vol 3.1093, 1098 
Beckman Instrs., Hellpot Dlv., Fullerton, 

Cal ... _ ..................... Vol 20589; Vol 3.1102 
Caddock Elctrns., Riverside, Cal. 

Vol 3.1103 
Centralab Elctrns Dlv., Milwaukee, Wisc 

Vol2OS92 
CTS Corp, Elkhart, Ind. 

Vol 2.591; Vol 301113-1115 
Dale Elctrns., Inc. Columbus, Neb. 

Vol 20594,595 
Dale ElectroniCS, Inc., Norfolk, Nebr_ 

Vol 20594,595 
Gamble, Charles T_ Inds., Riverside, 

N.J ......... _ ................................... Vol 301142 
KRL ElectroniCS, Manchester, N.H. 

Vol 3 ·1145 

117 



Networks, Resistance (cont'd) PRODUCT INDEX. DIRECTORY 

RCL Elc:trns., Inc .. IrvingtOn, N.J. 
Vol3e1164 

Resistance Prods .. Harrisburg, Pa. 
. Vol3e1160 

SCS . Corporation-Mlcrosystems, Ft. 
Lauderdale, Fla. •• __ •••• _ •••• _ ••••• Vol 20605 

Shallcross, Selma. N.C •••• _ ••• _ Vol 3e1176 
TRW IIRC Fixed Resistors, Burlington, 

Iowa .................... _ •••••••••• Vol 3e1187,1189 
Vishay. Resistor Prod. Div., Malvern, Pa. 

VoI3e1198 
Welwyn Canada Ltd., London, Onl., 

Can .... _ ••••• _._ •••• _ •••• n ...... _ ••• Vol :le594,595 
Allec Div .• Anaheim. calif. 
Arcidy Assocs .• Manchester. N. H. 
Beckman.lnstrs .• (AISSD). Fullerton, Cal. 
Burr-Brown Resch. Corp., Tucson, Ariz. 
Cal·R. Inc., Santa Monica. Cal. 
Cal-R. Inc., Capacitor Div .• Santa Monica, 

Cal. 
Cal-R. Inc .• Santa Monica. Cal. 
cal-R. Inc., Thermonetics Div .• Santa 

Monica. Cal. 
Components. Inc., Biddeford, Me. 
Composite Microcircuits. Waltham. Mass. 
Computer Devices, Commack, N.Y. 
Corning Qlass Works, Elctrn. Prods. 

Div., Corning, N.Y. 
Edison Elctms. Div .• Manchester. N.H. 
Electro Sci. Inds., Portland, Ore. 
Elctm. Assocs .• W. Long Branch. N.J. 
Elctm. Precision Comps .• Mt. Vernon. N.Y. 
General Resistance.lnc .• Mt. Vernon. N.Y. 
GRM Corp., Medford, N.J. 
Hale"., Inc., Torrance, Cal. 
HEI. Inc .• Chaska. Minn. 
Hy-Cal Engrg .• Santa Fe Springs. Cal. 
Julie Research Lab •• New York, N.Y. 
Kelvin, Van Nuys. Cal. 
Keystone Carbon Co., St. Marys, Pa. 
Marstan Resistor. Orange. N.J. 
Mepco. Inc .• Morristown. N.J. 
Mini-Systems, Inc, North Attleboro, 

Mass. 
Nytronics. 'nc .• Essex Elctrns. Div .• 

Darlington. S.C. 
Nytronics Inc .• Darlington. S.C. 
Plessey Ceramic Div .• Frenchtown, N.J. 
RCA Electromagnetic & Aviation Sys. 

Div .• Van Nuys, Cal. 
Reon Resistor Corp., Frazer, Pa. 
RFL Inds .• Comms. Diy .• Boonton. N.J. 
Rodan Ind's .• Anaheim. Ca. 
Seacor, Inc., Norwood, N.J. 
Shallco. Inc., Smithfield. N.C. 
Sprague Elec. CIl .• No. Adams. Mass. 
Statek Corp .. Orange, Cal. 
Tech Laba., Inc., Palisades Pk., N.J. 
Tel Labs., Manchester, N.H. 
Thin Film Services. Gile. Wisc. 
TRW/IRC Fixed ResIStors, Philadelphia, 

Pa. 
Ultronix, Inc .• Grand Junction. Colo. 
Ward Leonard Hagerstown Div .• 

Hagerstown. Md. 

Noise Analyzer8-'-See 
Analyzers, Noise 

Null Detector8-'-See 
Indicators, Null 

Numeric Readouts-See 
Readouts·Also See Tubes. 
Readout 

Nuts, Meta~ee Fasteners. 
Metal 

Nuts, Plastlc-See Fasteners, 
Non·Metallic 

Oceanographic Equip, 
(Electronic) 

Alden Elctrn. & Impulse Record. Equip .• 
Westboro. Mass. 

AMF Electical Prods .• Alexandria. Va. 
Auatron, Inc., Austin, Tex. 
Beckman Instrs .• (AISSD). Fullerton. Cal. 
Beckman Instrs .• Cedar Grove. N.J. 
Bendix Corp. Environmtl. Sci .• Baltimore. 

Md. 
~thos. Inc .• N. Falmouth. Mass. 
Beukers Labs .• Inc .• Hauppauge. N.Y. 
Bunker-Ramo Corp .• Westlake Village. Cal 
Channellnds .• Santa Barbara, Cal. 
Chesapeake Instr. Corp .• Shadyside. Md. 

Cole Instrument Corp .• Costa Mesa. Cal. 
Del ElectronIcS Corp., MI, Vemon, N.Y. 
Digitron Corp., Norristown, Pa. 
Dranetz Engrg. Labs., So. Plainfield, 

N.J. 
Eqo Western Corp., Salt Lake City. Utah 
GuifdUne Inslrs .• Inc., Larchmont. N.Y. 
Honeywell. Minneapolis. Minn. 
Ind·l. Control Co., Farmingdale, N.Y. 
Ithac:o, Inc., Jthaca, N.Y. 
ITT Gilfillan Div. of ITT. Van Nuys. Cam. 
Kahl Scientific Instr. Corp .• EI Cajon. Calif. 
Lear Siegler. Inc., Santa Monica. Calif. 
Lundy Elclrns. & Sys .. Inc .• Glen Head. 

N.Y. 
Marconi Elctms. Inc., Elmsford, N.Y. 
Micro Inslr. Co .• Hawthorne. Cal. 
NES, Inc., Itaaca, III. 
NUSonics, Inc .• Paramus. N.J. 
Plessey Enviromental Sys .• San Diego, 

Cal. 
Products for Research, Inc .• Danvers. 

Mass. 
. RCA Gov!. & Comm. Sys .• Moorestown. 

N.J. 
Relco Prods .• Denyer. Colo. 
Schneider Instr. Co .• Cincinnati. Ohio 
Signet Scientific Co., Burbank. Cal. 
Sprengnether. W.E Instr. Co .• Inc., SI. 

Louis. Mo. 
Varian Assocs .• Palo Alto. Cal. 
Vidar Corp .• Mountain View, Cal. 
Westinghouse Elec. Corp .• Defense & 

Public Sys. Pittsburgh. Pa. 

Oil8-'-See Lubricants 

Open-Short Locators-5ee 
Locators, Open·Short 

Optical Coded Disc8-'-See 
Coded Discs, Optical 

Optical·Coupler Isolators
See Isolators, Opto 

OpticS, Fiber-See Fiber Optic 
Bundles 

Oscillators, Audio (Module) 
Arvin Frequency Devices, Columbus, 

Ind .......................................... _ ... Vol 2<'379 
California 'nstrs. Co., San Diego, cal. 

Vol 11647 
FerwaH, W.H •• Inc., Lapwai, Idaho 

Vol:le409 
Fork Standards, W. Chicago, IlL 

Vol :le41G-413 
Frequency Devlcea, Inc., Haverhill, 

Mass ........................................... Vol :le565 
Greenray ,nds., Inc., Mechanicsburg, 

Pa. ........................................ Vol N14,415 
MelOy laboratories Inc., Springfield, 

Va ................... _ ............................ Vol N28 
M F Elctma. Corp., New York, N.Y. 

VoI2e420 
Monitor Prods., S. Pssadena, CaL 

• Vol N30,431 
Philemon, Inc., Westbury, N.Y. VoI2e441 
Solid State Elctrns. Corp., Sepulveda, 

Cal .............. _ .. _ ........................... Vol 10937 

Q-Tech co;P.~ Los Angeles, Cal 
RCA Electromagnetic & Aviation Sys. 

Div .• Van Nuys. Cal. 
Signetics: Corp .• Sunnyvale, Calif. 
TektroniX, Inc., Beaver1on, Ore. 
Unholtz-Oickle Corp., Hamden, Conn. 
Willron Co .• Palo Alto. Calif. 

Oscillators, Audio (Test)-See 
Generators, Audio 

OSCillators, Beat Frequency 
(BFO) 

American TIme Products, Woodside, 
N.Y. 

American Trans-Coil Corp .• Richmond.Hili. 
N.Y. 

Arvin Frequency Devlj:8s, Columbus, 
Ind. 

B & K Instrs .• Inc., Cleveland. Ohio 
Bulova Watch Co., Freq. Control 

Prods., Woodside, N.Y. 
Collins Radio Co., Cedar Rapids. Iowa 
Collins Radio Co., Dallas. Tex. 
Frequency Elctrns .• New Hyde Pk., N.Y. 
General Radio Co., Concord. Mass. 
Hope Elctrns .• Clifton. N.J. 
Kay Elemetrlcs, Pine Brook, N.J. 
Marconi Inslrs., Englewood. N.J. 
National Semiconductor, Santa Clara, Cal. 
RCA Electromagnetic & Aviation Sys. 

Div .• Van Nuys. Cal. 
RFL Inds., Comms. Div .• Boonton. N.J. 
Watkins Johnson Co .• Palo Alto; Cal. 

OSCillators, Bias 
American Time Products, Woodside. 

N.Y. 
Arvin Frequency Devices, Columbus, 

Ind. 
Connor-Winfield Corp., West Chicago, 

III. 
Nortronics. Mpls., Minn. 
Opamp Labs. Inc., Los Angeles, Cal. 

OSCillators, Bridge (Test) 
Aiftech. City of Industry, Cal. 

. American Time Products, WoodsIde, 
N.Y. 

Arvin Frequency Devices, Columbus, 
Ind. 

Fork Standards, W. Chicago, III. 
General Radio Co .• Concord. Mass. 
Ind·l. Test Equip., Clifton, NJ 

Oscillators,· Cavity 
Applied Microwave, WestwOOd, Mass. 

Vol 1"544 
Arra Inc •• Bay Shore, N.Y ......... Vol :ze&08 
Ailtech. City of Industry, Cal. 
Amperex ElectroniC Corp •• Hicksville, 

N.Y. 
Dynalab Corp., Van Nuys, Cal. 
Electronic Research Co., Shawnee 

Mission, Kan. 
Frequency Sources. No. Chelmsford, 

Mass. 
MCL, Inc., La Grange, III. 
Miteq Inc .• Hauppauge. NY 
Polarad Elctrn. Instrs .• Lake Success. N.Y. 
Trak Microwave. Tampa, Fla. 

T·F Electronics, Inc., Austin, Tex. . 
Vol 2<'452 Oscillators, Crystal Controlled 

Vectron Labs., Inc., Norwalk, Conn. . (Module) 
Vol :le455 Accutronics. Geneva, III ... Vol 2<'380-383 

AccutroniCs, Geneva, III Arvin Frequency DeviCes, Columbua, 
Ailtech. City 01 Industry. Cal. Ind. • __ ..... _ ................ __ ........... Vol 2<'379 
Allen Elctms. Div .• MaCUngie. Pa. Auslron, Inc., Austin, Tex. ........ VoI2e385 
American Time Products, WOodslda, BlHey Electric, Erie, Pa ..... Vol 24t386,387 

N.Y. Bulova Watch 00., Freq. Control 
Arra Inc., Bay Shore, N.Y. Prods., Woodside, N.Y ........... Vol :le393 
Bulova Watch Co., Freq. Control CaHfOrnia Instrs. Co., San Diego, Cal. 

Prods., WoodsIde, N.Y. Vol 11647 
Burr·Brown Resch. Corp., Tu<:son, ArIz. Connor·Wlnfield Corp., West Chicago, 
Clarke - Hess, New York, N.Y. III ............... ; ........................... Vo12e4OO,401 
Connor-Winfield Corp., West ChICago, CTS Corp, Elkhart, Ind ....... Vol 2<'397,398 

III. Osmon Corp., Westwood, MaSs. 
Digitech Data Inds .• Inc .• Ridgefield, Conn. VoI4ea89* 
Digitech Data Inds .• Inc .• Ridgefield, Conn. Electro/Data. Inc., Garland, Tex. 
Dranetz Engrg. Labs., So. Plainfield, Vol 1.546 
"'.J. Electronic Research Co., Shewnee 

Dynamic Measurements Corp.. Mission, Kan .......... _ ............. _. VoI2e405 
Winchester. Ma. ErIe Frequency Control, Carlisle, PI.' 

Fairchild Sound Equip .. Commack. N.Y. Vol :le407 
Ind'i. Test EqUI~, Clifton, NJ FeMaH, W.H., Inc., lapwai, Idaho 
McCoy Eictms. Co., Mt. Holly Springs, Vol2e409 

Pa. I Fork Standards, W. Chicago, III. 
National Semiconductor. Santa Clara, Cal. . VoI:le 4100413 

Greenray IneIs ... Inc., Mechanicsburg, 
Pa ............. _ ............... _ Vol N14,415,613 

Internstlonal Crystal Mfg., Oklahoma 
City, Okla ................................. VoI4tG90* 

MCCoy Elc:trna. Co., MI. Holly SprIngs, 
Pa ..... _ .................. _ .. _, ................ Vol N27 

Meloy Laborstorles Inc., Springfield, 
Va ................. c ........................ _ ..... Vol N28 

M F Elctrns. Corp., New York, N.Y. 
Vo1N20,421 

Monitor Prods., S. Pasadena, Cal. 
VoIN30,431 

Motorola Inc., Chicago, III. ...... Vol N29 
Northern Engrg. Labs., Burlington, 

Wisc ................................... _ ........ Vol :le435 
Ovenalre, Charlottesville, Va. 

Vol ze437-439 
Q-Tech Corp., Loa Angeles, Cal. 

VoIN43 
Reeves-Hoffman Div., Carlisle, Pa. 

VoI2e445 
Solid Stste Elctrns. Corp., Sepulveda, 

Cal ......... _ ......... _ ........................ Vol 10937 
Spectrum Technology, Goleta, Cal. 

Vol 2e446,447 
Statek Corp., Orange; Cat ...... ~. Vol 2e449 
T-F Electronics, Inc., AIlstln, Tex. 

VoIN52 
TMC Systems (Ariz.), Tempe, Ariz. 

VoiNSO 
Torotel, Inc., Grandview, Mo. .. Vol N53 
Tyco Filters Div. Inc., Phoenix, Ariz •. 

VoI2e454 
Vectron Labs., Inc., Norwalk, Conn. 

VoI2e455 
Addington Labs .• Inc .• Sunnyvale. Cal. 
Ailtech. City of Industry. Cal. 
Airtron. Morris Plains, N.J. 
American Time Products, Woodstde, 

N.Y. 
Amperex ElectronIC Corp., Hlcksvnle, 

N.Y. 
A.R.F. Products. Inc .• Boulder, Colo. 
Arra Inc., Bay Shore, N.Y. 
Collins Radio Co., Cedar Rapids. Iowa 
Collins Radio Co .• Dallas. Tex. 
Croven, Lid., Whitby, Ont., Can. 
Crystal Network Prods. Corp .• Erie. Pa. 
Frequency Elclrns .• New Hyde Pk .• N.Y. 
Frequency Sources. No. Chelmsford, 

Mass. 
GAF Corp .• New York. N.Y. 
Gorman-Redlich Mfg. Co .• Athens, Ohio 
Hope Elctms .• CHiton. N.J. 
Miteq Inc., Hauppauge. N.Y. 
National Semiconductor. Santa Clara, Cal. 
NH Research. Inc., Santa Ana. Calif. 
R.C.A. Electromagnetic & Aviation Sys. 

Div .. Van Nuys, Cal. 
Scientific-Atlanta. Inc .• Atlanta, Ga. 
Sierra Sys .• Mountain View, Cal. 
Snelgrove, C. R. Ltd .• Don Mills 404 Ont., 

Ont. Can. 
Standard Logic. Santa Ana. Cal. 
Tracor. Inc .• Austin. Tex. 
Trak Microwave. Tampa. Fla. 
Varian, Beverly, Mass. 
Wavetek Indiana, Inc., Beech Grove, 

Ind. 

OSCillators, Decade (Test) 
Ailtech. City of Industry. Cal. 
Arvin Frequency Devices, Columbus, 

Ind. 
Clarke. Hess, New York, N.Y. 
Exact Elctrns .• Inc., Hillsboro. Ore. 
Fork Standardll, W. c~, In. 
General RadiO Co .• Concord. Mass. 
Ind'L Test Equip., Clifton, NJ 
NH Research, Inc .• Santa Ana. Calif. 

OSCillators, Klystron-See 
Tubes, Klystron 

OSCillators, LC 
Ferwa", W.H., Inc .. lapwai, Idaho 

Vol2e409 
Greenray IndR., Inc., MechanIcSburg, 
Pa.~_ .. _ ..... _ .... _._ .. _._ .. Vol NI4,415 

Bramco ControIa, Piqus, OhIO 
Dynalab Corp., Van Nvys, Cal. 
Frequency Sources. No. Chelmsford. 

Mass. 
Miteq Inc., Hauppauge. N.Y. 
National Semiconductor. Santa Clara. Cal. 
SolId Stste Elctrns. Corp., Sepulveda, 

Cat. 
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Oscillators, Low-Frequency 
(Module) 

Accutronlcs, Geneva, III •••••••••.• Vol 2-382 
Arvin Frequency Devices, Columbus, 

Ind ............................................... Vol 2e379 
CML-Macarr, Inc., Edison, N.J. Vol te&42 
Connor-Winfield Corp., West Chicago, 

III ........................................... Vol NOO,4Ot 
Data Delay Devices, Clifton, N.J. 

Vol3e998 
Ferwall, W.H., Inc., Lapwa~ Idaho 

Vol2e409 
Fork Standards, W. Chicago, III. 

Vol NtD-413 
McCoy Elctrns. Co., Mt. Holly Springs, 

Pa ................................................. VoIN27 
Meloy Laboratories Inc., Springfield, 

Va ................................................. Vol 2-428 
Northern Engrg. Labs., Burlington, 

Wise ............................................. Vol 2-435 
Q-Tech Corp., Los Angeles, Cal. 

Vol2e443 
Reeves-Hoffman Dlv., Carlisle, Pa. 

Vol 2-445 
Solid State Elctms. Corp., Sepulveda, 

Cal., .............................................. Volleg37 
Statek Corp., Orange, Cal .•••••••• Vol 2-449 
T-F Electronics, Inc., Austin, Tex. 

Vol2e452 
Vectron Labs., Inc., Norwalk, Conn. 

Vol2-45S 
American Time Products, WoodSide, 

N.Y. 
Arra Inc., Bay Shore, N.Y. 
Bramco Controls, Piqua, Ohio 
Bulova Watch Co., Freq. Control 

Prods., Woodside, N.Y. 
Burr-Brown Resch. Corp., Tucaon, Ariz. 
Douglas Randall Dlv., Pawcatuck, Conn. 
Dynamic Measurements Corp., 

Winchester. Ma. 
Electronic Research Co., Shawnee 

Mission, Kan. 
Frequency Elctrns .• New Hyde Pk., N.Y. 
Ind'i. Test Equip., Clifton, NJ 
Monitor Prods., S. Pasadena, Cal. 
Motorola Inc., Chicago, III. 
Signetics. Corp .• Sunnyvale. Calif. 
Spectrum Technology, Goleta, Cal. 
Tektronix, Inc., Beaverton, Ore. 

OSCillators, Magnetron-See 
Tubes, Magnetron 

Oscillators, Microwave 
Applied Microwave, Westwood, Mass. 

Voll-S44 
Arra Inc., Bay Shore, N.Y ......... Vol2e608 
ElectrolData, Inc., Garland, Tex. 

Voll-S46 
Electronic Research Co., Shawnee 

MiSSion, Ken ............................. Vol 2-4OS 
Greenray Inds., Inc., Mechanicsburg, 

Pa, ................................................ Vol N13 
MCL, Inc., La Grange, III. 

Volle5S1,564,S6S 
Texscan Corp., Indianapolis, Ind. 

Voll-S14 
Varian, Solid State West DiVision, Palo 

Alto, Cal ........................... Vol 4e440,441 * 
Addington Labs., Inc., Sunnyvale. Cal. 
Aertech Inds., Sunnyvale. Calif. 
AIL. Div. Cutler-Hammer. Inc .• Deer Park. 

N.Y. 
Ailtech. City of Industry, Cal. 
Aircom. Inc .• Union, N.H. 
Airtron. Morris Plains. N.J. 
Amperex Electronic Corp., Hicksville, 

N.Y. 
Arvin Frequency Devices, Columbus, 

Ind. 
Avantek. Inc .• Santa Clara. Cal. 
Collins Radio Co .• Dallas. Tex. 
Dynalab Corp., Van Nuys, Cat. 
E-H Resch. Labs .• Inc .• Oakland. Cal. 
Environmental Communications Inc., 

Santa Ana, Cal. 
Frequency Sources. No. Chelmsford. 

Mass. 
GAF Corp .• New York. N.Y. 
General Elec. Co., Elctrn. Comps. SIs. 

Dept., Schenectady, N.Y. 
General Microwave Corp., Farmingdale, 

N.Y. 
General Radio Co .• Concord. Mass. 
Hope Elctrns .• Clifton. N.J. 
ITT Electron Tube. Easton. Pa. 

KMC Semiconductor Corp .• Long Valley. 
N.J. 

Litton Inds .• San Carlos. Cain. 
Marconi Inatrs., Englewood, N.J. 
Maury Microwave Corp .• Cucamonga. 

Calif. 
Micro-Now Instr .• Chicago. III. 
Microphase Corp .• Cos Cob, Conn. 
Microwave Assocs., Inc .• Burlington. Mass. 
Miteq Inc .• Hauppauge. N.Y. 
Mu-Del Elctrns .• Silver Spring. Md. 
Narda Microwave Corp .• Plainview, N.Y. 
Omni-Spectra. Inc., Tempe. Ariz. 
Parametric Inds .• Inc .• Winchester. Mass. 
PhYSical Elctrn. Labs .. Menlo Park. Calif. 
Plessey Semiconductors, Farmingdale, 

N.Y. 
Polarad Elctm. Instrs .• Lake Success. N.Y. 
PRO Elctrns .• Inc .• Westbury. N.Y. 
R.CA Electromagnetic & Aviation Sys. 

Div .• Van Nuys. Cal. 
RCA Elctrns. Comps .• Harrison. N.J. 
RHG Elctms. Lab., Deer Park, N.Y. 
Ryka Scientific. Inc .• Sunnyvale. Cal. 
Scientific-Atlanta. Inc .• Atlanta. Ga. 
Singer Instrumentation Palo Alto Oper., 

PalO Alto, Cal. 
Somerset Radiation Lab .• Arlington. Va. 
Special Microwave Devices -oper .• 

Waltham. Mass. 
Sperry Elctrn. Tube. Gainesville. Fla. 
Systron-Donner Kruse Elctrns. Sub~ 

Sunnyvale, Cal. 
Trak Microwave. Tampa, Fla. 
Varian Assocs., Palo Alto. Cal. 
Varian Assocs., Eastern Tube Div .• 

Beverly. Mass. 
Varian. Beverly. Mass. 
Vega Precision Labs., Vienna, Va. 
Watkins Johnson Co .• Palo Alto. Cal. 
Weinschel Engrg. Co., Gaithersburg, 

Md. 
Wiltron Co., Palo Alto. Calif. 

OSCillators, Power (Module) 
Arra Inc., Bay Shore, N.Y ......... Vol2e608 
CML-Macarr, Inc., Edison, N.J. 

VoI1e&41,642 
Greenray Inds., Inc., Mechanicsburg, 

Pa ................................................. Vol N1S 
Accutronlcs, Ganeva, III. 
Ailtech. City of Industry. Cal. 
American Time Products, Woodatde, 

N.Y. 
Applied Microwave, Westwood, Mass. 
Arvin Frequency DeviCes, Columbus, 

Ind. 
Call1Omia Instrs. Co., San Diego, Cal. 
Clarke - Hess, New York, N.Y. 
Dynalab Corp., Van Nuys, CaL 
Dynamic Measurements Corp .• 

Winchester. Ma. 
Ferwalt, W.H., Inc., lapwai, Idaho 
Ind·l. Teat Equip., Clifton, NJ 
Miteq Inc .• Hauppauge. N.Y. 
NH Research. Inc .• Santa Ana. Calif. 
Solid State Elctrns. Corp., Sepulveda, 

Cal. 

OSCillators, Test Equlpment
See Generators (Specific 
Types) 

OSCillators, Pulse (Module) 
Arvin Frequency Devices, Columbua, 

Ind ............. ~ ............................ ~ .. Vol 2e379 
Computer Devicea, Commack, N.Y. 

Vol3e993 
Connor-Winfield Corp., West Chicago, 

IIL ... ~ ............... ~ ....... ~ ........... Vol NOO,401 
Greenray Inds., Inc., Mechanicsburg, 

Pa. .............. ~ ................................ Vol N14 
MCL, Inc., La Grange, ilL 

VoI1e551,564,565 
OVenalre, Charlottesville, Va ... Vol 2e439 
Reeves-Hoffman Dlv., Carlisle, Pa. 

VoI2e445 
Vectron Labs., Inc., Norwalk, Conn. 

VoINS5 
American TIme Products, Woodside, 

N.Y. 
Applied Microwave, Westwood, Mass. 
Arra Inc., Bay Shore, N.Y. 
Bulova Watch Co~ Freq. Control 

Prods., Woodside, N.Y. 
Cermetek. Inc .• Mountain View. Cal. 

Oscillators, Square-Wave (Module) 
Electronic Research Co., Shawnee 

MIssIOn, Ken. 
Ferwall, W.H., Inc., lapwai, Idaho 
McCoy Elctms. Co., Mt. Holly Springs, 

Pa. 
Q-Tech Corp., Los Angeles, Cat. 
R.CA Electromagnetic & Aviation Sys. 

Div .. Van Nuys. Cal. 
Signetics. Corp .• Sunnyvale. Calif. 
Solid State Elctrns. Corp., Sepulveda, 

Cal. 
Texsean Corp., Indianapolis, Ind. 
Transystems Elctrn. Co .• Fort Lee, N.J. 

Oscillators, Pulse (Test)-See 
Generators, Pulse 

OSCillators, Reed 
American TIme Products, Woodside, 

N.Y. 
Biddie, James G., Plymouth Meeting, 

PL 
Bramco Controls, Piqua, Ohio 
Motorola Inc~ Chicago, III. 

OSCillators, RC (Module) 
Connor-Winfield Corp~ Weat Chicago, 

In ........................................... Vol NOO,401 
Douglss Randall Dlv., Pawcatuck, Conn. 

Vol2e404 

Oscillators, R-F (Module) 
Accutronics, Geneva, III ... Vol 2'1380-383 
Arvin Frequency Devices, Columbus, 

Ind ............................................... Vol2e379 
Auatron, Inc., Austin, Tex ......... Vol2e385 
Billey ElectriC, Erie, Pa ..... Vol 2e388,387 
Connor-WInfield Corp~ West Chicago, 
Ill .......................................... Vol NOO,401 

CTS Corp, Elkhart, Ind ............... Vol 2-398 
Electronic Research Co., Shawnee 

Mission, Ken. _ ...................... _. Vol 2-405 
Erie Frequency Control, Carlisle, Pa. 

. Vol2e407 
Ferwall, W.H., Inc., lapwai, Idaho 

Vol 2-409 
Fork Standards, W. Chicago, III. 

Vo1N1D-413 
Greenray Inds., Inc., Mechanicsburg, 

PL ........................................ VoIN14,415 
McCoy Elctms. Co., Mt. Holly Springs, 

Pa .......................................... _ ..... Vol N27 
Meloy laboratories Inc., Springfield, 

Va .............................. _ .............. _. Vol N28 
M F Eictms. Corp., New York, N.Y. 

VoIN20 
Monitor Prods., S. Paaadena, Cal 

VoIN30,431 
Motorola Inc., Chicago, III •• ~ ... Vol N29 
Northern Engrg. Labs., Burlington, 

Wise ............................................. Vol 2e435 
OVenalre, CharlottesVille, Va. 

Vol 2e437-439 
PhDamon, Inc., Westbury, N.Y. Vol2e441 
Q-Tech Corp., Los Angeles, Cal. 

Vol2e443 
Reeves-Hoffman Dlv., Carlisle, Pa. 

Vol2e44S 
T-F Electronics, Inc., Auatln, Tex. 

Vol2e452 
Varian, Solid State Weat Division, PalO 

Alto, Cal ............................ _ .... Vol ~1* 
Vectron Labs., Inc., Norwalk, COM. 

Vol2e455 
American Time Products, Woodside, 

N.Y. 
Amperex Electronic Corp., Hicksvllla, 

N.Y. 
Applied Microwave, Weatwood, Mass. 
Arra Inc., Bay Shore, N.Y. 
BulOva Watch Co., Freq. Control 
Prods~ Woodside, N.Y. 

Frequency Elctrns .• New Hyde Pk .• N.Y. 
Frequency Sources. No. Chelmsford. 

Mass. 
Gorman-Redlich Mfg. Co .• Athens. Ohio 
MCL, Inc., La Grange, III. 
Mtteq Inc .• Hauppauge. N.Y. 
R.CA Electromagnetic" Aviation Sys. 

Div .• Van Nuys. Cal. 
Sierra Sys .• Mountain View. Cal. 
Signetics. Corp .• Sunnyvale. Calif. 
Solid State Elctrns. Corp., Sepulveda, 

Cal. 
Soltec Corp .• No. Hollywood. Cal. 
Spectrum Tachnology, Goleta, Cal. 
Sperry Elctrn. Tube. Gainesville. Fla. 
Texscan Corp~ Indianapolla, Ind. 

TRW Elctrnc. Functions. Candem. N.J. 
Wav.tRk Indiana, Inc., "each Grove, 

Ind. 

OSCillators, R-F (Test)-See 
Generators, R-F 

OSCillators, Sinusoidal 
(Module) 

Accutronlcs, Geneva, ilL .. Vol 2-381-313 
Arvin Frequency Devices, Columbus, 

Ind ............. _ ................... _ ......... Vol 2e379 
Austron, Inc~ Auatin, Tex ......... VoI2e38S 
Connor-Winfield Corp., Weal Chicago, 

111 ....................... _ ................. Vol NOO,401 
Ferwalt, W.H., Inc., Lapwal,ldaho 

VoIP4Ot 
Fork Standards, W. Chicago, 10. 

VoIN1D-413 
Frequency Devices, I~ Haverhill, 

Mess •• _ .... _ ........................... _ VoI2es8$ 
Greenray Inds., Inc., Machanicsburg, 

Pa ................................................. Vol 2-414 
McCoy Elctma. Co., MI. Holly Springs, 

Pa. .... _ ................... _ ............. _ .. Vol N27 
Meloy laboratories Inc., Sprlngflatd, 

Va. ...... ~ ................................... _ ... VoI2e428 
M F Elctms. Corp., New York, N.Y. 

VoIN20 
Monitor Prods., S. Pasadena, Cal. 

Vol 2-430,431 
Motorola Inc., Chicago, III ....... Vol N29 
OVenalra, Charlottesville, Va. 

VoI2e437-439 
Reeves-Hoffman Dlv., Carlisle, Pa. 

Vol2e44S 
Solid State Elctms. Corp., Sepulveda, 

Cal ....................................... _ ..... VoIle&37 
Stat.k Corp., Orangs, Cal ......... Vol 2e449 
T -F ElectroniCS, Inc~ Auatln, Tex. 

VoI2e452 
TMC Systems (ArIz.), Tempe, ArIz. 

VoINSO 
Veclron Labs., Inc., Norwalk, Conn. 

, VoI2"455 
American Time Products, WoodSide, 

N.Y. 
Arnold Magnetics, Culver City, CII. 
Behlman Engrg. Corp., Santa Barbara, 

Cal. 
Burr-Brown Resch. Corp., Tucson, ArIz. 
Dranetz Engrg. Labs., So. Plainfield, 

N.J. 
Dynamic Measurements Corp .• 

Winchester. Ma. 
Frequency Elctrns .• New Hyde Pk .• N.Y. 
Gorman-Redlich Mfg. Co .• Athens. Ohio 
Incl'l. Test Equip., CUfton, NJ 
MCL, I~ La Grange, III. 
NH Research. Inc .• Santa Ana. Calif. 
Optlmatlon, Inc~ Chataworth, Cal. 
Q-Tech Corp., Los Angeles, Cat. 
Signetics. Corp .• Sunnyvale. Calif. 
Tektronix. Inc., Beaverton, Ore. 
Transystems Elctrn. Co .• Fort Lee. N.J. 

Oscillators, Sinusoidal (Test) 
-See Generators, Function 

Oscillators, Square-Wave 
(Module) 

Accutronlcs, Claneva, 10 ... Vol 2-380-383 
Arvin Frequency Devices, Columbus,' 

Ind ............................................... Vol 2e37t 
Computer Devices, Commack, N.Y. 

VoIse193 
Connor-Wlnfteld Corp., Weat Chicago, 

ilL .......................................... Vol NOO,401 
Erie Frequency Control, Carlisle, Pa. 

VoI:ze407 
Ferwalt, W.H., Inc., Lapwal,ldaho 

VoI2e409 
Fork Standards, W. Chicago. In. 

VoIN1~13 
Greenray Inda., Inc., MachanIcaburV. 

Pa. ..... _ ......... _ .... __ ........... _ Vol N14 
McCoy Elctms. Co., MI. HoUy SprIngs, 

Pa. ~ ....... _ ............... _ ..... _ ........... Vol N27 
Meloy laboratories Inc., SpringfIakI, 

VL ........................ ~ ...................... Vol N28 
Monitor Prods., S. Pasadena, CaL 

VoI2e430,431 
OVanalra, Charlottesville, Va ... Vol N38 
Q. Tech Corp., los Angeles, Cat. 

VoIN43 
Reeves-Hoffman Dlv., Carllala, PL 

Vol 2 e.M5 
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Oscillators, SCluare-Wave (Module) (cont'd) 
Solid Slate Elclrns. Corp., Sepulveda. 

Cal ••••.••• _ ••••. ..:. ••••••• _ ..... _ .... _ ...... Vol 1"937 
Sialek Corp., Orange, Cal ••••••••• Vol ~9 
T-F Electronics, Inc., Austin, Tex. 

Voll!t452 
TMC Systems (Ariz.), Tempe, Ariz. 

Vol2e450 
Torotel, Inc., Grandview, Mo ••• Vo!2e453 
Vectron labs., Inc., Norwalk, Conn. 

Vol2e455 
American Time Products, Woodside, 

N.Y. 
Bulova Walch Co., Freq. Control 

Prods., Woodside, N.Y. 
Cermele~', Inc., Mountain View, Cal. 
Comallest, Danbury. Conn. 
Electronic Research Co., Shawnee 

Mission, Kan. 
Frequency Elctrns., New Hyde Pk .. N.Y. 
Ind'i. Test Equip., Clifton, NJ 
M F Elclrns. Corp., New York, N.Y. 
Motorola Inc., Chicago, III. 
NH Research. Inc .• Santa Ana, Calif. 
Precision DynamiCS Corp .• Burbank, Cal. 
R.C.A. Electromagnetic & Aviation Sys. 

Div., Van NuY!l. Cal. 
Signeties. Corp .. Sunnyvale. Calif. 
Tektronix, Inc., Beaverton, Ore. 
Transystems Eletrn. Co., Fort Lee, N.J. 

OSCillators, Square-Wave 
(Test)-See Generators, 
Function 

Oscillators, Sweep-See 
Generators, Sweep 

OSCillators, Telemetry 
CTS Corp, Elkhart, Ind ............... Vol2e398 
Kay Elemetrics, Pine Brook, N.J. 

Vol 1.472 
Reeves-Hoffman Dlv., Carlisle, Pa. 

Vola-445 
Solid State Elctrns. Corp., Sepulveda, 

Cal ............................................... Vol 1"937 
Acc;utronics, Geneva, 111. 
Ailtech, City of Industry. Cal. 
Almond Instrs. Co., COVina, Cal 
Arra Inc., Bay Shore, N.Y. 
Arvin Frequency Devices, Columbus, 

Ind. 
Avlel Corp., Covina, Cal. 
Beukers Labs., Inc .• Hauppauge, N.Y. 
Biocom. Inc .• Culver City, Cal. 
Bramco Controls, Piqua, Ohio 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co .. Dallas, Tex. 
Conic Corp., San Diego, Calif. 
Connor-Winfield Corp., West Chicago, 

III. 
Data-Control Systems, Danbury, Conn. 
Electronic Research Co., Shawnee 

Mission, Kan. 
Exact Elctrns .• Inc., Hillsboro. Ore. 
Ferwalt, W.H., Inc., Lapwai, Idaho 
Fork Siandards, W. Chicago, III. 
Frequency Elctrns., New Hyde Pk., N.Y. 
Frequency Sources, NO .. Chelmsford, 

Mass. 
General Devices, Inc .• Princeton, N.J. 
Greenray Inds., Inc., Mechanicsburg, 

Pa. 
Gullon Inds .. Inc., Met~chen, N.J. 
McCoy Elctms. Co., Mt. Holly Springs, 

Pa. 
M F Elctrns. Corp., New York, N.Y. 
Mu-Del Elctrns., Silver Spring, Md. 
Q.Tech Corp., Los Angeles, Cal. 
Scientific-Atlanta, Inc .. Atlanta, Ga. 
Special Microwave Devices OPer., 

Waltham, Mass. 
Statek Corp., Orange. Cal. 
T-F ElectroniCS, Inc., Austin, Tex. 
Texscan Corp., Indianapolis, Ind. 
Trak Microwave, Tampa, Fla. 
Transystems Elctrn. Co .• Fort Lee. N.J. 
Video ,Research Corp., Gaithersburg. Md. 
Watkins Johnson Co .• Palo Alto, Cal. 
Wavetek, San Diego, Cal 

OSCillators, Temperature 
Compensated 

Amperex Elctronic corp., Slatersville, 
R.I._ ................................... Vol2-tl82,II83 

Arvin Frequency Devices, Columbus, 
Ind .................... _ ...... ~: .............. ,VoI2e379 

Bliley ElectriC, Erie, Pa ..... Vol 2e386,387 

CORnor-WIRfield Corp." west Chicago, 
ilL .......................................... Vol2e400,401 

CTS Corp, Elkhart •. lnd .. , ............ Vol2e398 
Erie Frequency Control, Carlisle, Pa. 

Vol 2"407 
Ferwall, W.H., Inc., Lapwai, Idaho 

Vol 2"409 
Fork Standards, W. ChIcago; tH. 

Vol 2-4111-413 
Greenray Inds., Inc.; Mec:ha.nicsburg, 

Pa ......................................... Vol 2-414,415 
international Cl'yStai Mfg., Oklahoma 

City, Okla .... : ................. ~ ......... Vol'~' 
M~oy EI~rns. Co.1 ':'!t. Holly,Springs" 

Pa. ........................... ; .................... Vol 2-427 
M F Elctrns. Corp., New York, N.Y. 

Vol 2-420 
Monitor Prods., S. paadena; Cat' 

VOJ2e432 
Motorola Inc., Chicago, III. .. .... Vol 2'1429 
Northern Engrg. Labs., Burlln\llon, 

Wise ............................................. Vol 2e435 
Ovenaire, Charlottesvllhi;·Va. 

VolN37;43B 
Q-Tech Corl!., LOll Angeles, Cal. 

Vola-i143 
ReeveS-Hoffman DIY:, Carlisle, Pa. 

Vol 2"445 
Solid Stale Elctrns. COrp., Sepulveda, 

Cal ............................................... Vol 1"937 
Spectrum T~h~ology, Goleta, Cat. 

, Vol 2"446,447 
T -F ElectroniCS, Inc., Austin, Tex. 

'Vol2e452 
TMC Systems (Ariz.), Tempe, Ariz. 

VoIN50 
Vectron Labs., Inc., Norwalk, Conn. 

. ' . Vol2e455 
Addington Labs .• Inc., Sunnyvale. Cal. 
American Time Products; Woodside, 

N.Y. 
Amperex Electronic Corp., Hicksville, 

N.Y. . 
Arra Inc., Bay Shore, N.Y. 
Arvin Sys .. Inc., Dayton, Ohio 
Behlman Engrg. Corp., Santa Barbara, 

Cal. 
Bulova Watch Co., Freq. Control 

Prods., WoodSide, N~Y. 
Croven, Ltd., Whitby, Ont., Can. 
Dynalab Corp., Van Nuys, Cal. 
Dynamic Measurements Corp .• 

WinchestElr, Ma. 
Electronic Research Co., Shawnee 

Mission, Kan. 
Frequency Elctrns., New Hyde Pk .• N.Y. 
Microphase Corp., Cos Cob. Conn. 
National Semiconductor, Santa Clara, Cal. 
NH Research, lric., Santa Ana, Calif. 
Ornni-Spectra, Inc., Tempe, Aiiz. 
ses Corporallon-Microsystems, Ft.' 

Lauderdale, Fla. 
Snelgrove, C. R. Lid., Don Mills 404 Ont., 

Ont.Can. 
Sperry Elctrn. Tube, Gainesville, Fla. 
Tedford Crystal Labs., Cincinnati. Ohio 
Trak Microwave. Tampa, Fla. 
Varian, Solid State West Division, Palo 

Alto, Cal. 

Oscillators, Tuning-Fork 
. Controlled 

American Time Products, WoodSide, 
N.Y ......................................... _ ... Vol.2e396 

Meloy Laboratories Inc., Springfield, 
V ...... ~~ ... _ .... , .. ~ ... _ ......... Vol 2-~' 

PhHamon, Inc., Westbury, N.Y. Vol ~1 
T-F Electronics, Inc., Au.tln, Tex. 

, Vol2e452 
Bahlman Engrg. Corp., Sant. Barbara, 

Cat. 
Biddle, James G., Plymouth Meeting, 

Pa. 
Bramco Controls, Piqua, Ohio 
Bulova Watch Co., Freq. Control 

Prods., WoodSide, N.Y. 
Collins Radio Co., Dallas, Tex:' 
Fork Standards, .w. Chicago, III. 
Ind'i. Test Equip., Clifton, NJ 
Murata Mfg. Co. Ltd., Kyoto, Japan 
NH Research, Inc., Santa Ana, Calif. 
Q-Tech Corp., Loa Angeiea, Cal. 
Riverbank Labs .. Geneva, 111. 
Spectrum Technology, Goleta, Cal. 
Statek Corp~ Orange, Cal. 
Weinsehel.Engrg. Co., Gaithersburg, 

Md. 

PRODUCT INDEX .. DIRECTORY 

OSCillators, UHF/VHF 
(Module) 

AccutroniCs,GeilevlI, 11/ ........... .'101 ae381 
Arvin. Fr:equency Device •• Columbus, 

Ind. ~.; ........................................... Vol 2-379 
Bliley Electric, Erie, Pa ............. Vol 2e3!l7 
Connor-Winfield Corp., West Chicago, 

III ........................................... "01 Noo,401 
CTS Corp, Elkhart, Ind. ............... Vol 2e391! 
Electro/Data. Inc., Garland, Tex. . 

Vollefi46 
Electronic Research Co., Shawnee 

Mls.lon, Kan ............................. Vol2e405 
Greeilray Inds., .Inc., Mechanicsburg, 

Pa ......... _ ........... : .................. Vol 2-4.14,415 
M F Elctrns. Corp., New York, N.Y. 

Vol 2-421 
Motorola Inc., Chicago, III ..... ~ Vol 2-429 
Northern Engrg. Labs., Burlington, 

Wise ............................................. Vol2e435 
Ovenalre,. Charlottesville, Va. 

Vol2e437-439 
Reevas-Hoffman Dlv., Carlisle, Pa. 

VOI~5 

Vectron Labs., Inc., Norwalk, Conn. 
. Vol 2-455 

Arra Inc., Bay Shore, N.Y. 
Bulova Watch Co., Freq. C!)ntrol 

Prods., Woodside, N.Y. 
Croven, Ltd., Whitby, Ont., Can. 
Dynala!! Corp., Van Nuys, Cal. 
Frequency E1etms .• New Hyde Pk" N.Y. 
Frequency Sources, No. Chelmsford. 

Mass. 
McCoy Elctr"s. Co~ Mt. Holly Springs, 

Pa. ' 
Polarad Elctrn. Instrs., Lake Success, N.Y. 
R.CA ElectromagnetiC & Aviation Sys. 

Div., Van Nuys. Cal. . 
Sierra Sys., Mountain View, Cal. 
Soltee Corp., No. Hollywood. Cal. 
Systron.Donner Kruse Elctms. Sub., 

Sunnyvale, CaL 
T-F ElectroniCS, Inc., Austin, Tex. 
Texsean CorP., Indlanapolia, Ind. 
Wavetek Indiana. Inc., Beech Grove, 

Ind. 

OSCillators, UHF/VHF (Test)
See Generators, UHFIVHF 

OSCillators, . Ultrasonic 
(ModUle) 

Arvin Frequency Devices, Columbua, 
Ind. . 

Connor-Winfield Corp., West Chicago, 
Ill.. . 

Ferwalt, W.H., Inc., Lapwa~)daho 
Fork Standards, W. Cllicago, In. 
Signetics. Corp.,. Sunnyvale. Calif. 
Solid State Elctrns. Corp., Sepulveda, 

Cal. 
T-F Electronics, "Jnc., Austin, Tex. 
Tektronix, Inc., Beaverton, Ore. 

Oscillators, Ultrasonic (Test) 
-See Generators, Ultrasonic 

Oscillators, Voltage 
Controlled (Module) 

Arvin Frequency Devices, Columbus, 
Ind ............................................... Vol a-379 

Bllley ElectriC, Erie, Pa. .... Vol a-386,387 
Connor-Winfield Corp~West ChIcago, 

IIL ...... _ .... _ .......................... Vol 2-400,401 
CTS Corp, Elkhart, Ind ....... Vol 2e398,591 
Electro/Data, Inc., Garland, Tex. 

Vol 1-546 
Electronic R ... rch Co., Shawnee 

MiSSion, Kan ............................. Vol 2"405 
Erie Frequency Control, Carlisle, Pa. 

Vol 20407 
Ferwslt, W.H., Inc., lapwai, Idaho 

Vol a-409 
Fork Standards, W. Chlcago,JO. 

Vol a-41C1-413 
Frequency Devices, Inc., Haverhill, 

Mass ..... ; .. ~."._ ........................... Vol 2-565 
Greenray Inda., Inc., Mechanicsburg, 

Pa .. __ .... __ .. _ .... _ Vol2e414,415,613 

M F Elctrns. Corp., New York, N.Y. 
Vol2e42O 

Monitor Prods., S. Pasadena, Cal 
.1l012't430,431 

Ovenalre, ChartottesvHle, Va. 
Vol a- 437,438 

Solid State Elctrns. Corp., Sepulveda, 
Cal ........ ; ...................................... VoIl.g37 

Vectron labs., Inc., Norwalk, Conn. 
Vol2e455 

Accutronlcs, Geneva, III, 
Arra Inc.; Bay Shore, N.Y. 
Avantek, Inc .• Santa Clara, Cal. 
Buloya Watch Co., Freq. Control 

ProdS., Woodsld.e, N.Y. 
CMI.-Macarr, Inc., Edison, N.J. 
Dynalab Corp., Van Nuys, Cal. 
Frequency Elctrns., New Hyde Pk., N.Y. 
Frequency Sources, No. Chelmsford, 

Mass. 
Ind'i. Test Equip., Clifton, NJ 
McCOY Elctrns. Co., .MI. Holly Springs, 

Pa. 
Microphase Corp., Cos Cob. Conn. 
Miteq Inc., Hauppauge, N.Y. 
Molorola Inc., Chicago, 111. 
NH Research, Inc .• Santa Ana, Calif. 
Omni-Spectra, Inc., Tempe, Ariz. 
Physical Elctrn. Labs., Menlo Park, Calif. 
Precision Dynamics Corp., Burbank, Cal. 
R.CA ElectromagnetiC & Aviation Sys. 

Div., Van Nuys, Cal. 
Signetics. Corp .. Sunnyvale, Calif. 
Sperry Elctrn. Tube, Gainesville, Fla, 
Sntron-Donner Kruse Elctrns. Sub., 

Sunnyvale, Cal. 
T-F I;lectronics, Inc., Austin, Tex. 
Texscan Corp., Indianapolis, Ind. 
Transystems Elctrn. Co., Fort Lee, N.J. 
Varian, Solid Slate West Division, Palo 

Alto,Cal. 
Vidar Corp., Mountain View, Cal. 
Watkins 'Johnson Co .. Palo Alto, Cal. 
Wiltron Co., Palo Alto, Calif. 

Oscillographs, Direct Writing 
Gould, Inc., Cleveland, Ohio .. Vol 4<>431· 
Hathaway Industries Inc., Tulsa, Okla. 

Volle451 
Hathaway Instruments, Inc., Denver; 

Colo. ............................................ Volle451 
B & F Instrs., Inc .• Cornwells Hgts., Pa. 
Beckman' Instrs., (AISSD). Fullerton, Cal. 
Bell & Howell Co., Pasadena, Calif: 
BLH Elctrns., Inc., Waltham, Mass. 
Dixson Inc .• Meter Div., Grand Junction, 

Colo. . 
Gao Space, Houston, Tex. 
Hallmark Standards, Inc., Mt. Vernon. N.Y. 
Honeywell, Denver, Colo. 
MFE Corporation, Salem, N.H. 
Photron Instr. Co., Cleveland, Ohio 
Sollec Corp .. No. Hollywood, Cat 
Teledyne G89tec~, Dallas, Tex. 
Varian Data Machines, Palo Alto, Cal. 

Oscilloscope Cameras-See 
Cameras, Oscilloscope 

Oscilloscope Image 
Expanders 

Green.ay Inds., Inc., Mechaniesburg, 
Pa: ........................................ Vol 2-414,415 

Oscilloscope Plug-Ins 
Millen, James Mfg., Malden, Mass. 

Vo11...a2 
Leader Instruments Corp., Long Island 

City. N.". 
Tektronix, Inc., Beaverton, Ore. 
Tucker Eleclronics Co., Garland, Tex. 

Oscilloscope Probes 
E-Z Hook, Test Prods., Arcadia, Cal. 

. Vol:Je673 
Teat & Measuring Instrs. Inc., 

HicksvlDe, N.Y ......................... Vol 4-423' 
Active Control Instrumentation, E. 

Northport, NY 
Ballantine Laboratories. Inc., Boonton .. 

N.J. _ 
Circon Corp., Santa Barbara, Ca. 
Dumont Oscilloscope Labs .• Inc., W. 

Caldwell, N.J. 
Dynascan Oorp., Chicago, 10. 
E-H Resch. Labs.~lnc., Oakland. Cal. 
Heath Co .• Benton Harbor, MiCh. 
Hickok Elect. Instr ~ Cleveland, Ohio 
Leader Instruments Corp., Long Island 

City, N.Y. 
Millen, James Mfg., Malden, Mass. 
Norsallndustt1es, Inc., Brentwood, N.Y. 
Projects Unlimited, Inc., Dayton, Ohio 
Tektronix, Inc., Beaverton, Ore. 

120 Mfrs. in Bold face with page numbers describe ·thls product in the White pages_ 



PRODUCT INDEX Be DIRECTORY Pads, Transistor Mounting 
Texscan Corp., Indianapolis, Ind. 

Oscilloscopes, Digital 
Readout 

Automated Meas .. Oakland. Calif. 
Dynascan Corp., Chicago, III. 
Lecroy Resch. Sys. Corp .• West Nyack. 

N.Y. 
Nicolet Instr. Corp., Madison, Wisc. 
Tektronix, Inc., Beaverton, Ore. 

OSCilloscopes, General 
Purpose 

Dynascan Corp., Chicago, III ... Vol 10400 
Hickok Elect. Instr., Cleveland, Ohio 

Vol 10452; Vol_l0* 
Millen, James Mfg., Malden, Mass. 

Vol 10482 
Texscan Corp., Indianapolis, Ind. 

Vol 10514 
AUL Instrs .. Inc .• Flushng. N.Y. 
Ballantine Laboratories. Inc .• Boonton .. 

N.J. 
Dumont Oscilloscope Labs .. Inc .. W. 

Caldwell. N.J. 
Heath Co .• Benton Harbor. Mich. 
Infodex, Inc., Waterbury, Conn. 
ITI Electronics. Inc .. Clifton. N.J. 
Kikusui Elctrns. Corp .• Kawasaki City. 

Kanagawa-Pref .• Japan 
Kikusui Elctrns. Inc .• New York. N.Y. 
Leader Instruments Corp .• Long Island 

City. N.Y. 
Millen, James Mfg., Malden, Mass. 
RCA Elctrns. Comps .• Harrison. N.J. 
Simpson Elec. Co., Chicago, III. 
Soltec Corp .• No. Hollywood. Cal. 
Tektronix, Inc., Beaverton, Ore. 
Test & Measuring Instrs. Inc., 

Hicksville, N.Y. 
Tucker Electronics Co., Garland, Tex. 
Vu-data Corp .• San Diego. Cal. 

Oscilloscopes, 
High-Frequency (Above 75 
MHZ) 

Tektronix, Inc ... Beaverton, Ore. 
VollOS12 

Automated Meas .• Oakland. Calif. 
Ballantine Laboratories. Inc .. Boonton .. 

N.J. 
Dumont Oscilloscope Labs .• Inc .• W. 

Caldwell. N.J. 
Dynascan Corp., Chlcll90, III. 
E-H Resch. Labs .• Inc., Oakland. Cal. 
Infodex, Inc., Waterbury, Conn. 
Soltec Corp .• No. Hollywood. Cal. 
Test & Measuring Instrs. Inc., 

Hicksville, N.Y ... 
. Texscan Corp., Indianapolis, Ind. 

Tucker Electronics Co., Garland, Tex. 

Oscilloscopes, 
Low-Frequency (D-C to 3 
MHZ) 

Dynascan Corp., Chicago, III ... Vol 10400 
Hickok Elect. Instr., Cleveland, Ohio 

Vol 10452 
Tektronix, Inc., Beaverton, Ore. 

Vol 10513 
Texscan Corp., Indianapolis, Ind. 

Voll°S14 
Ballantine Laboratories. Inc .. Boonton .. 

N.J. 
Dumont Oscilloscope Labs., Inc., W. 

Caldwell. N.J. 
Electro-Optical Inds., Inc .• Santa Barbara. 

Cal. 
Infodex, Inc., Waterbury, Conn. 
Kikusui Elctrns. Corp .• Kawasaki City. 

Kanagawa-Pref .• Japan 
Kikusui Elctrns. Inc .• New York. N.Y. 
T elonic Inds .• Inc .• Laguna Beach. Calif. 
Test & Measuring Instrs. Inc., 

Hicksville, N.Y. 
Tucker Electronics Co., Garland, Tex. 
Vu-data Corp .• San Diego. Cal. 

OSCillOSCOpes, Mid-Frequency 
(D-C to 75 MHZ) 

California Instrs. Co., San Diego, Cal. 
Vol 10409 

Dynascan Corp., Chicago, III ... Vol 10400 
Hickok Elect. Instr., Cleveland, Ohio 

Vol 10452 
Texscan Corp., Indianapolis, Ind. 

Voll0S14 

*Vol. 4-1973 

Tektronix, Inc., Beaverton, Ore. 
Vu-data Corp .. San Diego. Cal. 

OSCilloscopes, Multi-Beam 
Test & Measuring Instrs. Inc., 

Hicksville, N.Y ......................... Vol 40422* 
Dumont Oscilloscope Labs .. Inc .. W. 

Caldwell. N.J. 
Leader Instruments Corp .• Long Island 

City, N.Y. 
Tektronix, Inc., Beaverton, Ore. 
Tucker Electronics Co., Garland, Tex. 

Oscilloscopes, Multiple 
Channel 

California Instrs. Co., San Diego, Cal. 
Vol 10409 

Dynascan Corp., Chicago, ill ... Vol 10400 
Hickok Elect. Instr., Cleveland, Ohio 

Vol 10452 
Applied MagnetiCS Corp., Goleta. Calif. 
Automated Meas .• Oakland. Calif. 
Ballantine Laboratories. Inc., Boonton .. 

N. J. 
Beckman Instrs .• (AISSD). Fullerton, Cal. 
Calico Div .• San Diego. Cal. 
Dumont Oscilloscope Labs .. Inc .• W. 

Caldwell, N.J. 
Gould, Inc., Cleveland, Ohio 
Heath Co .• Benton Harbor, Mich. 
Infodex, Inc., Waterbury,. Conn. 
Kikusui Elctrns. Inc .. New York. N.Y. 
Metra Instruments. Inc .• Mt. View. Cal. 
Precision Standards Corp., Santa Ana, 

Cal. 
TektroniX, Inc., Beaverton, Ore. 
Telonic Inds., Inc .. Laguna Beach. Calif. 
Test & Measuring Instrs. Inc., 

Hicksville, N.Y. 
Texscan Corp., Indianapolis, Ind. 
Tucker Electronics Co., Gariand, Tex. 
Voltex Co .• Inc .• Farmingdale, N.Y. 
Vu-data Corp., San Diego. Cal. 

Oscilloscopes, Portable, 
Battery Operated 

Tektronix, Inc., Beaverton, Ore. 
VollOS12 

Test & Measuring Instrs. Inc., 
Hicksvlile, N.Y ......................... Vol 40422* 

AUL Instrs .• Inc .• Flushng. N.Y. 
Biocom. Inc., Culver City. Cal. 
Infodex, Inc., Waterbury, Conn. 
Texscan Corp., Indianapolis, Ind. 
Tucker Electronics Co., Garland, Tex. 
VU-data Corp .• San Diego, Cal. 

Oscilloscopes, Programmable 
Automated Meas., Oakland. Calif. 
TektroniX, Inc., Beaverton, Ore. 

Oscilloscopes, Sampling 
Tektronix, Inc., Beaverton, Ore. 

Voll0S12 
Test & Measuring Instrs. Inc., 

Hicksville, N.Y ......................... Vol 40422* 
E-H Resch. Labs., Inc .• Oakland. Cal. 
Tucker Electronics Co., Garland, Tex. 

Oscilloscopes, Storage 
Nicolet Instr. Corp., Madison, Wisc. 

. Vol 10490 
Tektronix, Inc., Beaverton, Ore. 

Vol 10512 
Test & Measuring Instrs. Inc., 

Hicksville, N.Y ......................... Vol 40422* 
Applied MagnetiCS Corp .• Goleta. Calif. 
Princeton Elctrn. Prods .• New Brunswick. 

N.J. 
Tucker Electronics Co., Garland, Tex. 

Outlets, Electrical-See Boxes 
Junction, Outlets & Wall 
Plates 

Oscilloscopes, 
Three-Dimensional 

Stereotronics Television Co .. Sherman 
Oaks. Cal. 

Tektronix, Inc., Beaverton, Ore. 

Ovens, Aging, Burn-In, Life 
Test 

Ovens, Crystal Be Component 
Cox & Co., Inc., New York, N.Y. 

. Vol 201160 
CTS Corp, Elkhart, Ind ....... Vol 20397,399 
Erie Frequency Control, Carlisle, Pa. 

Vol 20407 
Northern Engrg. Labs., Burlington, 

Wlsc ............................................. Vol 20435 
Oven Industries, Inc., Mechanicsburg, 

Pa ................................................. Vol 20440 
Ovenaire, Charlottesville, Va ... Vol Z0436 
Accutronics, Geneva, III. 
American Time Products, WoodSide, 

N.Y. 
Aremco Prods .• lnc .• Briarcliff Manor. N.Y. 
A.R.F. Products. Inc .• Boulder, Colo. 
Baron-Blakeslee, Div. Purex Corp .• 

Chicago. III. 
Bliley Electric, Erie, Pa. 
Blue M Engrg. Co., Blue Island, III. 
Bulova Watch C;o., Freq. Control 

Prods., WoodSide, N.Y. 
Collins Radio Co .• Dallas. Tex. 
Electronic Research Co., Shawnee 

Mission, Kan. 
Frequency Elctrns., New Hyde Pk .• N.Y. 
Glentronics. Div. Sawyer Inds .• Glendora, 

Cal. 
Hope Elctrns .• Clifton. N.J. 
Hotpack Corp .• Phila .• Pac 
Kahle Engrg. Co .• Union City. N.J. 
Master Appliance Corp., RaCine, Wisc. 
Materials Resch. Corp'. Orangeburg, N.Y. 
Monitor Prods., S. Pasadena, Cal. 
Murata Mfg. Co. Ltd., Kyoto, Japan 
N.Y. Testing Labs .• Inc .. Westbury. N.Y. 
Sawyer Inds., Arcadia. Cal. 
Signet SCienbfic Co .. Burbank. Cal. 
Snelgrove. C. R. Ltd .• Don Mills 404 Ont.. 

Ont.Can. 
Texas Instruments. Attleboro. Mass. 
Texas Instruments. Control Prods. Div .• 

Attleboro. Mass. 
Thermal Sys .• Los Angeles. Cal. 
Varian Assocs .• Palo Alto. Cal. 

Ovens, Electric-See 
Furnaces, Electric 

Ovens, Infrared Drying 
Blue M Engrg. Co., Blue Island, III. 
Caig Labs., Inc., Westbury, N.Y. 
Casso-Solar Inc .• Kew Gardens. N.Y. 
Chemical Etching Equip. & Supply. 

Alexandria. Va. 
Despatch Oven Co .• Minneapolis. Minn. 
Forma SCientific. Marietta, Ohio 
Hotpack Corp .. Phila., Pac 
Kepro Cir. Sys .• Inc .• SI. Louis. Mo. 
OAL Assocs .. Inc .• Westbury. N.Y. 
Podgor. Joseph Co .. Pennsauken. N.J. 
Precision Sci. Co., Chicago. III. 
Research. Inc .. Minneapolis. Minn. 

Ovens, Laboratory 
American Instr. Co .• Silver Spring. Md. 
Aremco Prods., Inc., Briarcliff Manor. N.Y. 
Baron-Blakeslee. Div. Purex Corp .• 

Chicago. III. 
Blue M Engrg. Co., Blue Island, III. 
Caig Labs., Inc., Westbury, N.Y. 
Chemical Etching Equip. & Supply. 

Alexandria, Va. 
Custom Sci. Instrs., Inc .. Whippany. N.J. 
Delta Design. San Diego. Cal 
Despatch Oven Co .• Minneapolis. Minn. 
Fisher Sci. Co .• Pittsburgh, Pac 
Forma Scientific, Marietta. Ohio 
Hotpack Corp., Phil a., Pac 
Lab-line Instrs., Inc .• Melrose Park. III. 
Master Appliance Corp., RaCine, Wisc. 
Materials Resch. Corp .• Orangeburg, N.Y. 
N.Y. Testing Labs .• Inc., Westbury. N.Y. 
OAL Assocs., Inc .• Westbury. N.Y. 
Precision Sci. Co .• Chicago. III. 
Sara Scientific Co., San FranCisco, Calif. 
Standard Environmental Systems. Inc .• 

Totowa, N.J. 
Watkins Johnson Co .• Palo Alto. Cal. 

Blue M Engrg. Co., Blue Island, III. Ovens, Particle Reduction 
Vol 1° 382 Despatch Oven Co., Minneapolis. Minn. 

For addresses, phones and key personnel, see YELLOW Pages. 

Ovens, Vacuum 
Blue M Engrg. Co., Blue Island, III. 

Volle382 
Baker Co .• Inc .• Sanford. Me. 
Bemco. Inc .• Pacoima, Cal. 
Fisher Sci. Co .• Pittsburgh, Pac 
Forma Scientific. Marietta. Ohio 
High Vacuum Equip. Corp .• Hingham. 

Mass. 
Hotpack Corp .• Phila .• Pac 
Hull Corp .• Hatboro. Pac 
Kahle Engrg. Co .. Union City, N.J. 
Lab-line Instrs .• Inc .• Melrose Park, III. 
Materials Resch. Corp., Orangeburg. N.Y. 
OAL Assocs .• Inc .• Westbury. N.Y. 
Perkin-Elmer Ultek Inc., Palo Alto. Calif. 
Precision Sci. Co .• Chicago. III. 
Red Point Corp., Burbank. Calif .. 
Standard Environmental Systems. Inc .• 

Totowa. N.J. 
T-M Vacuum Prods .• Riverton. N.J. 
Varian Assocs .• Palo Alto. Cal. 

Oxides, Magnetic-See 
Magnetic Iron Oxides 

Pttckages, Integrated Circuit 
American Lava Corp., Chattanooga, 

Tenn ........................................... VOl 301074 
Burr-Brown Resch. Corp., Tucson, Ariz. 

Vol 20590 
Centralab' Elctrns Dlv., Milwaukee, Wlsc 

Vol 301075 
Amphenol Sales Dlv., Bunker Ramo 

Corp., Broadview, III. 
Bendix Corp .. Sidney. N.Y. 
Cambridge Thermionic. Cambridge, Mass 
Cincinnati Elctrns. Corp .• Cincinnati. Ohio 
CompOSite Microcircuits. Waltham. Mass. 
Coors Porcelain Co .. Golden. Colo. 
Elctrn. Engrg.' Co. Cal.. Santa Ana, Cal. 
Hermetic Seal Corp .• Rosemead. Cal. 
Ind'i. Control Co., Farmingdale, N.Y. 
Metalized Ceramics. Providence. R.I. 
Mini-Systems, Inc, North Attleboro, 

Mass. 
Modpak. Waltham. Mass. 
National Beryllia Corp., Haskell. N.J. 
Spec Plastics Inc .• No. Hollywood. Cal. 
Stevens Prods .• Inc .. E. Orange, N.J. 
Tekform Prods. Co .. Anaheim. Cal. 
Texas Instruments. Dallas. Tex. 
Texas Instruments. Attleboro. Mass. 
3M Co .• St. Paul, Minn. 
3M Co., Dielectric Materials & Sys. Div., 

St. Paul, Minn. 
United Mineral & Chem. Corp .• New York. 

N.Y. 
Varian, Beverly. Mass. 
Vector Elctrn. Co~ Inc., Sylmar, Cal. 
Watkins Johnson Co" Palo Alto, Cal. 

Pads, L Be T -See Attenuators 

Pads, Transistor Mounting 
Blvar, Inc., Santa Ana, Cal. 

VOl 301070,1071; VoI4e311* 
Mini-Systems, Inc, North Attleboro, 

Mass ......................................... Vol 301147 
Smith, Hllrrnan H., Inc., Bklyn~ N.Y. 

Vol 30811 
Thermalloy Co., Inc., Dallas, Tex. 

Vol 20945 
Transcon Mfg. Co., Dallas, Tex. 

Vol 301412 
Waldom Elctrns., Inc., Chicago, III. 

Vol 301070,1071; Vol4e311* 
American Lava Corp., Chattanooga, 

Tenn. 
Amphenol Ind'i. Div., Chicago, III. 
Bimbach Co., Inc .• Freeport. N.Y. 
Chomerics. Inc .• Woburn. Mass. 
Christiansen Radio Inc., Laguna Beach, 

Cal. 
Cinch-Monadnock. Oper. of TRW Elctm. 

Comps .• City of Industry. Cal. 
Circuit Structures..Lab .. Burbank. Calif. 
D-Cemco, Inc., Burbank. Calif. 
Delbert Blinn. Co., Pomona, Calif. 
Elctrn. Molding Corp.; Woonsocket, R.I. 
Globe Plastics. Pomona. Cal. 
Grayhill Moldtronics. Inc .. Downers Grove. 

III. 
Inl'l. Elctrn. Resch .• Burbank. Cal. 
Keystone Elctrns. Corp .• New York. N.Y. 
Mann, Henry Inc .• Feasterville, Pac 
National Beryllia Corp., Haskell. N.J. 
Nippert Co., Delaware. Ohio 
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Pads, Ttansistor Mounting (cont'd) 
RobisOn Elctms., Gardena, Cal: 
SealectroCorp., Mamaroneck, N. Y, 
Spec Plastics Inc., No. Hollywood, Cal. 
Staver Co., Inc., 13ay Shore, N.Y. 
Union Carbide, Carbon Prods. Di •. , New 

York, N.Y. 
Vector Elctl'Jl.. Co., Inc., Sylmar, Cal. 
Weckesser Co., Inc., Chicago, III. 
Zlppertubing Co., LOS Angeles, CalH. 

Paging System.-see Comm. 
Systems, Selective Paging 

Paints, Conductive, Ellilctric
See Coatings, Conductive, 
Electric 

Paints, Fluorescent-See 
Coating~, Fluorescent 

Paints, Luminous 
Slack Light Corp. Amer., San Gabriel, Cal. 
Edmund Scientific Co., Barrington, N.J. 
N L Inds., Inc., Paint Div., New York, N.Y. 
Shannon Luminous Mat'ls., Hollywood, 

Cal. 
3M Co., St. Paul, Minn. 
Ultra-Violet Prods., Inc., San Gabriel, Cal. 

Paints, Metallic 
Chomerics, Inc., Wobum, Mass. 
E.I: DuPont DeNemours & Co., 

Wilmington, Del. 
Electro-Science Labs., Pennsauken, N. J. 
LPS. Research Labs" Los Angeles, Cal. 
Mlcro-Clrculte Co., New Buffalo, Mich. 
N L IndS" Inc., Paint Div., New York, N. Y. 
Randolph Prods. Co., Carlstadt, N.J. 

Paints, Radioactive-See 
Coatings, Radioactive 

Paints, Reflective 
N L IndS" Inc., Paint Div., New York, N. Y. 
Randolph Prods. Co., Carlstadt, N.J. 
3M Co., St. Paul, Minn. 

Paints, Resistive AlSo See 
Inks For Thick-Film 
Micl'C)circuits 

Micro-Circults Co., New Buffalo, Mlch. 

E.I. DuPont DeNemours & Co., 
WHmington, Del. 

Vol3t'518 

Electro Mats. Corp. Amer., Mamaroneck, 
N.Y. 

Electro-Science Labs.,. Pennsauken, N. J. 
Emerson & Cuming, Inc., Canton, Mass. 
General Elee., Insulating Mati's., 

Scheneetady, N. Y. 
Methode Elctms., Inc., Chicago,lII. 
Murata Mfg. Co. Ltd., Kyoto, Japan 
N L Inds., Inc., Pairt Div., New York, N. Y. 
Pennsylvania Ind'l. Chem. Corp., Clalrt()l1, 

Pa 
Podgor, Joseph Co., Pennsauken, N.J. 
Randolph Prods. Co., carlstadt, N.J. 
Sel-Rex Co. Div. Oxy Metal Finishing 

Corp., Nutley, N.J. 
Sprayon Prods., Inc., Bedford Hgts., Ohio 
Tempil Div., So. Plainfield, N.J. 
3M Co., St. Paul, Minn. 

Panel Equipment-See Dials; 
Connectors; Jacks; Lights; 
etc. 

Panel Marking Kits-See Kits, 
Marking (Dial, Instrument, 
Equipment, etc.) 

Panels, Electroluminescent 
Lear Siegler, Grand Rapids, Mich. 
Panelgraphic Corp., Caldwell, N.J. 
Precision Dynamics Corp., Burbank, Cal. 
Singer Co., Little Falls, N.J. 
TEC, Inc~ Tucson, Ariz. 

Panels, Fuse 
GRM Corp., Medford, N.J ......... VoI1r.119 
Accurate Elctms. Corp" Elyria, Ohio 
ADC Prods., Minneapolis, Mlnn. 
Anchor Specialty Mfg., Teterboro, N.J. 
Comector Corp.., Chicago, 10. 
UHeIfuse, InC., Des: Plaines, III. 
Mechanical Engraving Co., Inc., Bronx, 

N.Y. 
Mobil Elctrns., Inc., Anderson, Ind. 

Shows Musen KogyO Co.; Ltd., 
Shlnag8Wl!"Ku Tokyo 141, Japan 

Singer - Tele-Signal, Woodbury, N.Y. 
Taylor Il'Idu$tries Inc., HOWell, Mich. 
Underwriters Safety Device Co., Cilicago, 

III. 
WadSworth E~. Mfg.·Co.; Inc., Covington; 

Ky. 

Panels, Jack 
ADC Prods., IIIlnrteapolls, Mlnn. 

o VoI3t'545,549,551 
GRill Corp;, Medford, N.J •• , .. h .. VoI1r.119 
Trimm, Inc., Ubertyvllle, lb. 

Vol :Je942,943 
Trompeter Elctma.. Chatsworth, Cal. 

Vol3e946-951 
Accurate Elctms. Corp., Elyria, Ohio 
Allied Systems Corp., Greensboro, N.C. 
Altee Div., Anaheim, Cain. 
Amp Inc., Harrisburg, Pa. 
Anchor Specialty Mfg., Teterboro, N.J. 
Apahouser Corp. of N.E., Boston, Mass. 
Artisan Elctms. Corp., Parsippany, N.J. 
Bimbach Co., Inc., Freeport, N.Y. 
Bud Radio, WIllOughby, Ohio 
Connector Corp., Chicago, III. 
Drake Mfg., Harwood Hgts., ilL 
Elctm. Molding Corp., WoonSOCket, R.I. 
HamO'lond Mfg. Co. (U.S.) Inc., Buffalo, 

N.Y. 
Honeywell, Ft. Washington, Pa. 
Info-Llie Corp., Corona. N.Y. 
International Data Sciences, Providence, 

R.I. 
Interswltch, Burlingame, Cal. 
Johnson Eo F. Co., Waseca, Mlnn. 
Uberty Controls, Inc" Shorewood, III. 
LVC Inds. Inc., Rushing. N.Y. 
Lynn Elctrns. Corp., Feasterville, Pa. 
Mac Panel Co~ High Pl., N.C. 
Marlin Mfg. Corp., Cleveland, Ohio 
Mechanical Engraving Co., Inc., Bronx, 

N.Y. 
Methode Elctrns., Inc., Chicago, III. 
Mid-West Metal Prods., Inc., Kansas City, 

Kans. 
Mobil Elctrns., Inc., Anderson, Ind. 
Mupac Corp., Brockton, Mass. 
National Tel-Tronles, Meadville, Pa, 
Norelcom Inds., Inc., Farmingdale, N.Y. 
Omega Engrg., Inc., Stamford, Conn. 
Paraplegics Mfg., Bensenville, III. 
Priority Services, Burbank, Cal. 
RCA Corp., CaO'lden, N.J. 
Showl Musen Kogyo Co~ Ltd., 

Shinaglwa-Ku Tokyo 141,.Japsn 
Smith, Hennan H., Inc., BklYn., N.Y, 
Superior Mfg. & Instrument Corp., Long 

Island City, N.Y. 
Switchcraft, Inc., Chicago, III. 
Technical Mat'l., Mamaroneck, N.Y. i 

Vector Elctl'Jl. Co., Inc., Sylmar, Cal. 
Virginia Panel Corp., Waynesboro, Va. 

Panels, Metal-See Cabinets & 
Accessories, Metal 

Panels, Meter-See Cases, 
Equipment, Instrument, Meter 

Panels, Patch-See Panels, 
Jack 

Panels, Power Bus 
Anchor Speclaity Mfg., Teterboro, N.J. 
.Chem Aero, Inc., Wilmington, Cal. 
Cutler-Hammer, Milwaukee, Wisc. 
GRM Corp" Medford, N.J. 
Hartman Electrical Mfg., Mansfield, Ohio 
Mechanical Engraving Co., Inc., Bronx, 

N.Y. 
Methode Elctms., Inc.,. Chicago, III. 
Mupac Corp;, Brockton, Mass. 

Panels, Relay Rack 
Premier Metel Prods. Co., Bron", N.Y. 

VoI3r.133 
Stantron, No. HoDVWOOll, Cal. Vol 30338 
ADC Prods., Mlmeapolls, Minn. 
Amco Engrg. Co., Chicago, III. 
Anchor Specialty MIg., Teterboro, N.J. 
Artisan Elctrns. Corp., Parl!ippany, N.J. 
Bud Radlo,Wllloughby,OhIo 
C8btron Sys~ Inc., Northbrook, 10. 
Eletrn. MoIdfng Corp., WoonsOCket, R.I. 

PRODUCT INDEX·. DIRECTORY 

Hammond MIg. Co. (U.S.) Inc., Buffalo, 
N.Y. 

Hartman ElectriClll Mfg., Mansfield, Ohio 
Hoffman tngrg. Co., Anoka, Minn. 
Honeywell, Ft. Washington, Pa. 
HoneyWell, Inc., Wabash, Ind. 
Ingersoll Prods., Chicago, III. 
Interawltch, Burlingame, Cal. 
Uberty Controls, Inc., Shorewood, In. 
Matrix Engineering Corp., Gardena, Calif. 
Metal Works, inc., Herman, Mo. 
Mid-West Metal ProdS., Inc.. Kansas City, 

Kans. 
MObil Elctms., Inc., Anderson, Ind. 
Mupac Corp., Brockton, Mass. 
Par-Metal.ProdS .. Div., BrOOklyn, N.Y. 
ParaplegicS Mfg., Bensenville, III. 
Scientific-Atlanta,. Inc., Atlanta, Ga. 
Techm., Corp., Los Angeles, CaL 
Vero ElectroniCS, Inc~ Hauppauge, N.Y. 

. Zero Mfg. ~ Burbank, Cal. 

Panoramic Adapters-See· 
Receivers, Panoramic 

Paper Shredders 
Chemical Etching Equip. & Supply, 

Alexandria, Va. 

Paper-Tape Preparation 
Systems 

Data Specialties·'lnc., Highland Park, III. 
Demex,lnc., Kansas City, Mo. 
NES. Inc., It8$C8, III. 

Paper, GraphiC Recording 
Hathaway Industries Inc., Tulsa, Okla, 

. Vo11e.t51 
Hathaway Instruments, Inc., Denver, 

Colo .... _ ........ h ..... h .................... Vo11e451 
AGFA-Gevaert, Inc .• , Teterboro, N.J. 
AldenElctm. & Impulse Record. Equip., 

Westboro, Mass. 
Beckman Instrs., (AISSD), Fullerton, Cal. 
Bell & Howeli Co., Pasadena, Calif. 
Bristol Div, Waterbury, Conn 
Califomia Computer ProdS., Anaheim, Cal 
Computer Instrs., Hempatead, N.Y. 
Dietzgen Corp., Chicago, III. 
E.!. DuPont DeNemours & Co., 

Wilmington, Del. 
Esterline Angus Dtv., Indtanapolls, Ind, 
Fitchburg Coated Products, Scranton, Pa. 
Foxboro Co., Foxboro, Mass. 
General Elec., W. Lynn, Mass. 
General Radio Co., Concord, Mass. 
Gould, I~ Cleveland, Ohio 
Graphic Controls Corp., Buffalo, N.Y. 
Hallmark StandardS, Inc., Mt.Vernon, N.Y. 
Heath Co., Benton Harbor, Mich. 
Honeywell, Ft. Washington, Pa. 
Honeywell, Denver, Colo. 
Houston Instr., BeHalre, Tex. 
Keuffel & Esser Co., Morristown, N.J. 
Laboratory Data Control, Riviera Beach, 

Fla. 
Leeds & Northrup Corp., No. Wales, Pa. 
LFE Corp., Waltham .. Mass. 
Linear Instrs. Corp., Costa Mesa, Cal. 
MFE Corporation, Salem, N.H. 
Recorder Systems Div., E. Greenwich, R.I. 
Schweitzer, Peter J .. Div., Lee, Mass. 
Sollec Corp., No. Hollywood, Cal. 
Texas Instruments, Inc., Houston, Tex. 
3M Co., St. Paul, Minn. 
Varian Assocs., Palo Alto, Cal. 
Varian Data Machines, Palo Alto, Cal. 
Westronlcs, Inc., Ft. Worth, Tex. 

Passive Reflectors-See 
Alltenna Reflectors 

Patch Boards-See Boards, 
Programming 

Patch Cords-See Cords, 
Patch 

Pedestals, Radar 
Gao Space Sva., Tampa, Fla .... Vol.1eS50 
ABA Industries, Inc., Pinellas Pk., Fla. 
Aeroflex t.sba., Plainview, N.Y. 
Andrew Corp., Orland Pk., III. 
Bendix Aerospace~Elctms .. TetElrboro, N.J. 
Datron Systems, Chatsworth, Cal. 
Emerson & Cuming, Inc., Canton, Mass. 
RCA Govt..& Comm. Sys., Moorestown, 

N.J. 

RF Systems, Inc., Cohasset, Mass. 
Robicon Corp., Pittsburgh, Pa. 
Sckmtific-Atlanta, Inc .. Anania, Ga. 
Superior Mfg. & Instrument Corp., Long 

Island City, N.Y.' 
Tasker Systems,Chatsworth, Cal. 
Teledyne Micronetics, San Diego, CaHf. 

Perforators, Paper Tape 
(Electiically Powered) 

Burroughs Corp., Pasadena, Cal. 
Chalco Engrg. CorP., Gerdena, Cal. 
Data General Corp. (E), Southboro, Ma. 
Data Specialties Inc., Highland Park, III. 
OigitrOnics. Corp., Albertson, N.Y. 
Elctrrl.'Engrg. Co. Cal., Santa Ana, Cal. 
Facit-Addo, Inc., Secaucus,N.J. 
Precision Mechanisms Co~ 

Westbury, N.Y. 
Remex, Santa Ana, Cal. 
Teletype Corp., Skokie, III. 
Un~ed Sys. Corp., Dayton, OhiO 

Perforators, Paper Tape 
(Manually Operated) 

Burroughs Corp., Pasadena, Cal. 

Permeameters-See Meters, 
Permeameter 

Phase. Voltage Analyzers
See Analyzers, Phase & 
Voltage 

Phase Comparators-See 
Comparators, Phase 

Phase Shifters-See Shifters, 
Phase' 

Phones-See Handsets, Etc. 
Phonographs, Parts • 

Accessories 
Audiotronics, N. Hollywoqd, Cal. 
Electro-VOice, Inc., Buchanan, Mich. 
GO ElectroniCs, Rockford, III. 
Gotham Audio Corp., New York, N.Y. 
Merix Chern. Co., Chicago, III. 
Molex Inc., Lisle, III. 
Robins Ind's. Corp., Consumer Products 

Div,. Commack, NY. 
5hl9Oto Inds., Ltd., N_ York, N.Y. 
Thomson-CSF Inc., New York, N.Y. 

Phosphors-See Fluorescent 
Compounds 

Photocells. Phototubes
See Cells, Photoconductive, 
etc.-Also See Tubes, 
Photomultiplier 

Photoelectric Equlpment
See Alarms, Controls, 
Photoelectric 

Photometers-See Meters, 
Light 

Photomultiplier Power 
Supplles-See Power 
Supplies, Photomultiplier 

Photomultiplier Tube 
Housings 

Ad·Vance MagnetiCs, Rochester, Ind. 
Vo13e1006 

Amperex Electronic Corp., Hicksville, 
N.Y. • 

Bendix Corp., Sturbridge, Mass. 
Gamma Sci., San Diego, Cal. 
HamsmatBu Corp, (E), Middlesex, N, J. 
Heath Co., Benton Harbor, Mich. 
Jan Hardware Mfg .. Co., Inc., Long Island 

City, NY. 
Oriel Corp. of America, Stamford, Conn. 
Products for Research. Inc., Danvers, 

Mass. 
SSR Instrs. Co., Santa Monica, Cal. 

Photomultipliers-See Tubes, 
Photomultiplier 

Pickups, Magnetlc-See 
Transducers 

Pickups, Proximlty-See 
Transducers, Displacement 

122 Mfrs. In Bold face with page numbers describe this product In the ·White pages. 
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Pickups, Telephone (For 
Recording) 

Altec Div., Anaheim, Cain. 
Electrocom Inds., So. Bend, Indiana 
GC ElectronicS, RockfOrd, III. 
Mlcrotran Co.. Inc., Valley Stream, N.Y. 
NES, Inc., Itasca, III 
Saxton Prods., Congers, N.Y. 
Shlgoto Incls., Ltd~ N_ York, N.Y. 

Pickups, Torque-See 
Transducers. Torque 

Pickups, Vibration-See 
Transducers, Vibration; 
Accelerometers 

Piezoelectric Crystals---See 
Crystals, Piezoelectric 

Pilot Lamps-See Lamps, Dial 
& Pilot 

Pin Straighteners, Connector 
Air·O·Tronics Prods., Morrisville, N.Y. 
GC electronics, Rockford, III. 
Jonard Inds. Corp., Bronx, N.Y. 
Methode Elctrns., Inc., Chicago, III. 
Sperry Information DISplays DIY~ 

Scottsdale, Ariz. 

Pins, Cotter, Dowel, Taper, 
etc.-See Pins. Mechanical 

Pins, Electrically Conductive 
Concord Elctrns., N_ York, N.Y. 

Vol 30655 
Interswttch, Burlingame, Cal Vol ze1077 
Accurate Elctrns. Corp., Elyrja, Ohio 
AlrbOm, Inc., Dallas, Tex. 
Art Wire & Stamping Co., Cedar Knolls, 

N.J. 
Bead Elctrns., Bridgeport, Conn. 
Beman Mfg., Inc~ New Cumberland, Pa. 
Berg Electronics, N_ Cumberland, Pa. 
Chem Aero, Inc., Wilmington, Cal. 
Circuit Assembly Corp., Santa Ana, Cal. 
Connector Corp~ Chicago, In. 
Dlt·MCO International, Kansas City, Mo. 
Flex·Link Products, Inc., San Fernando, 

Cal. 
GTE Sylvania Inc., Warren, Pa. 
GTI Corp. (E), Pittsburgh, Pa. 
LVC lnels. Inc., FlilBhlng, N.Y. 
Precision Metal Prods. Co., Stoneham, 

Mass. 
Pylon Co., Inc., Attleboro, Mass. 
Roblnson-Nugent, N_ Albany, Ind. 
Useco Div., Van Nuys, Cal. 
Viking Inds., Inc., Chatsworth, Calif. 

. Waldom Elctms., Inc., Chicago, III 

Pins, Mechanical 
Amphenol Connector Div~ Broadview, 

111 ••••• _._._ ••••••••••••••••• _ •••••• _ ••• _. __ VOl 30565 
AmphenOi Ssles DIY., Bunker Ramo 

Corp., Broadylew, III ••••••• _ ••• _ VOl 30565 
Allen Mfg. Co., Hartford, Conn. 
Art Wire & Stamping Co., Cedar Knolls, 

N.J. 
Avibank Mfg. Inc., Burbank,Calif. 
Bead Elctrns., Bridgeport, Conn. 
Bird, Richard H. & Co., Inc., Waltham, 

Mass. 
Control Inds. Inc., Inwood, N.Y. 
Deutsch Fastener Corp., Los Angeles, 

Cal. ' 
Elastic Stop Nut Div .. Union, N.J. 
Groov·Pin Corp., Ridgefield, N.J. 
GTI Corp. (E), Pittsburgh, Pa. 
Hartwell Corp., Los Angeles, CalK. 
Keystone Elctrns. Corp., New York, N.Y. 
Norelcom Inds., Inc .. Farmingdale, N.Y. 
PIC DeSign Division, Ridgefield .. Conn. 
Precision Metal Prods. Co" Stoneham, 

Mass. 
Sterling Instr., New Hyde Pk., NY 
Tridair Inds., Torrance, Calif. 

Pitch & Tempo Regulators
See Regulators, Pitch & 
Tempo 

Plastic Films, Rods, Sheets, 
etc. 

Blum, Julius &90., Inc., Carlstadt, N.J. 
Budd Co., Bridgeport, Pa. 
Cadilac Plastics & Chems., DetrOit, Micli. 

Central Plastics Dists., Chicago, III. 
Chemplast, Inc., Wayne, N.J. 
Cincinnati Dev. & Mfg. Co., CinCinnati, 

Ohio 
Cole·Flex Corp., W. Babylon, N.Y. 
Comco Plastics, Inc., Richmond Hill, N.Y. 
Communications Technology Corp., Los 

Angeles, Cal. 
Conap, Inc., Allegany, N.Y. 
Dixon Corp., Bristol, R.I. 
Dow Chemical Co., Midland, Mich. 
Eastman Chem. Prods., Kingsport, Tenn. 
Emerson & Cuming, Inc., Canton, Mass. 
General Elec., Pittsfield, Mass. 
Goodrich B. F. Chem. Co., Cleveland, 

Ohio 
Hysol Div., Olean, N.Y. 
lco/Rally, Palo AHo, Cal. 
Laminated Fabricators, San Bruno, Calif. 
Nalvar Corp .. Rahway, N.J. 
New England Laminates Co .. Inc., 

Glenbrook, Conn. 
Penn Fibre & Specialty, Phila., Pa. 
Precision Paper Tube Co., Wheeling, III. 
Reynolds Metals Co., Richmond, Va. 
Rogers Corp., Rogers, Conn. 
Schweitzer, Peter J. Div., Lee, Mass. 
Synthane Taylor Corp., Valley Forge, Pa. 
Thiokol Chemical Div., Trenton, N.J. 
3M Co., SI. Paul, Minn. 
3M Co., Dielectric Materials & Sys. DiY" 

St. Pau~ Minn. 
Transcon Mfg. Co., Dallas, Tex. 
Union Carbide, Chicago, III. 
Westinghouse Elec., W. Mifflin, Pa. 
Whittaker Corp., Los Angeles, Cal. 
Zippertubing Co., Los Angeles, Cain. 

Plastic Raw Materials, 
Liquids, Pellet&, PowderS, 
Resins 

Adhesive Prods. Corp., Bronx, N.Y. 
AIIaco Prods Div., Watertown, Mass. 
Amoco Chemicals Corp., Chicago, Iii 
Bacon Inds., Watertown, Mass. 
Cadilac Plastics & Chems., Detroit, Mich. 
Chemical Prods. Corp., E. Providence, R.I. 
Cincinnati Dev. & Mfg. Co., Cincinnati, 

Ohio 
Conap, Inc., Allegany, N.Y. 
Dolph, John C. Co., Monmouth Junction, 

N.J. 
Dow Chemical Co., Midland, Mich. 
Dow Coming Corp., Midland, Mich. 
Dura Plastics N.Y., Inc., Westport, Conn. 
Eastman Chem, Prods., Kingsport, Tenn. 
E.I. DuPont DeNemours & Co., 

Wilmington, Del. 
Emerson & Cuming, Inc., Canton, Mass. 
FMC Corp., New York, N.Y. 
GAF Corp., New York, N.Y. 
General Elec., Selkirk, N.Y. 
General Elec., Pittsfiald, Mass. 
General Elec. Co., Waterford, N.Y. 
Goodrich B. F. Chem. Co., Cleveland, 

Ohio 
Hardman Inc., Belleville, N.J. 
Hightemp Resins, Inc., Stamford, Conn. 
Hysol Div., Olean, N.Y. 
M & T Chemicals Inc., Rahway, N.J. 
Merix Chem. Co., Chicago, III. 
Mobay Chem. Co., Pittsburgh, Pa. 
Packaged Resins DiY., Watertown, Mass. 
Pennsylvania Ind'l. Chem. Corp., Clairton, 

Pa. 
Ram Chems., Gardena, Calif. 
Rogers Corp., Rogers, Conn. 
Tech Spray, Amarillo, Tex. 
3M Co., SI. Paul, Minn. 
3M Co., DIelectric Materials & Sys. Diy., 

St. Paul, Minn. 
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See Services, Custom . 
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Plated Wire Memory Systems 
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Nameplates 

Players, MagnetiC Tape-See 
Recorders', Magnetic Tape 
(Lab Type) 

Pliers 
Channelloclc, Inc., MeadvlHe, Ps. 

Vol:Je1235 
Jonard Inds. Corp., Bronx, N.Y, 

Vol4e559· 
Vaco Prods. Co., Chicago, III. Vol :Je1242 
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-See Recorders, X-Y 

Plotting Boards-See Boards, 
Plotting 

Plug Adapters 
AmphenOi Connector Diy., Broadview, 

IIl ••••••• _._. __ •••••• __ •• _ •••••••• ___ •••• Vol :Je580 
AmphenOl Ssle. DiY., Bunker Ramo 

Corp., Broadview, ilL •••••• _ •••• _ VOl :Je580 
Pomona Elctm., Co., Inc., Pomona, Cal, 

Vol ae711-719,721·724,730 
SmHh, Herman H., Inc., Bklyn., N.Y. ' 

Vol :Je795,805,807,808,829 
Trompeter Elctms" Chat8worth, Cal. 

VOl aeB46095O 
Accurate Elctrns. ,Corp., Elyria, Ohio 
Air·O-Tronics Prods., Morrisville, N.Y. 
Americon Microwave Inds., Inc., Waltham, 
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Shlgoto Ind~ Ltd., New York, N.Y. 
Showa Musen Kogyo Co.., Ltd., 

Shlnagaw.Ku Tokyo 141, Japan 
Superior EIec., Brist~ Conn. 
Swttchcraft, Inc., Chicago, III. 
Vector Elctm. Co~ Inc., Sylmar, CaL 

Plug & Jack Sets 
GC Electronics, Rockford, III. _ Vol3e679 
Robinson-Nugent, New Albany, 'Ind. 

Vol .... 1· 
Trompeter Elctms~ Chetaworth,CaI, 

Vol3e6480951 
Accurate Elctms. Corp., Elyria, Ohio 

ADC Prods., Minneapolis, Minn. 
AmphenOi Ind'l DIY., Chicago, IU, 
Augatlnc., Attleboro, Mass. 
Barker Prods. Co., Saugus, Mass. 
Beman Mfg., Inc., N_ Cumberland, Pa. 
Bimbach Co., Inc., Freeport, N.Y. 
Cinch Connectora, Oper of TRW Elctrn. 

Comps., Elk Grove Village, III. 
Connector Corp., Chicago, III. 
ContrOl Inds. Inc., Inwood, N.Y. 
Drake Mfg., Harwood Hgts., III 
General Radio Co., Concord, Mass. 
Honeywell, FI. Washington, Pa. 
Hypertronics Corp., Watertown, Mass. 
Johnson E. F. Co., Waseca, Mlnn. 
Keystone·Elctrns. Corp., New York, N.Y. 
Malco, A Microdot Co., Inc., Chicago, III. 
Mallory Controls, Frankfort, Ind. 
Marlin Mfg. Corp., Clevelend, Ohio 
Methode Elctms., Inc., Chicago, III. 
National Tel· Tronlcs, Meadville, Pa. 
Paraplegics Mfg., Bensenville, III. 
Pomona Elctms. Co., Inc., Pomona, Cal 
Priority Services, Burbank, Cal. 
Saxton Prods., Congers, N.Y. 
Shlgoto IndB" Ltd., New York, N.Y. 
S'l'Hh, Herman H., Inc., Bklyn., N.Y. 
Superior Elec., Bristol, Conn, 
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Island City, N.Y. 
Switchcraft, Inc., Chicago, III. 
Telex Comm. Diy., Minneapolis, Mlnn. 
Welnschel Engrg. Co., GaHhersburg, 

Md. 

Plug Caps & Shells 
Pomona Elctrns. Co., Inc., Pomona, Cal. 

Volae718 
ADC Prods., Minneapolis, Minn. 
Amphenollnd'i. Diy., Chicago, ilL 
AmphenOi Sales DIY., Bunker Ramo 
Corp~ Broadylew, III 

Circuit Assembly Corp., Santa Ana, Cal. 
Controllnds. Inc., Inwood, N.Y. 
Leviton Mfg. Co., Inc., Brooklyn, N.Y. 
Norelcom Inds., Inc., Farmingdale, N.Y. 
SmHh, Herman H~ I~ Bklyn., N.Y. 
Staver Co., Inc., Bay Shore, N.Y. 
Trompeter Elctms., Chatsworth, Cal. 
Vector Elctm. Co., Inc., Sylmar, Cal. 
VemHron Elec, Comp&., laconia, N.H. 

Plug-In Module Enclosures 
Pomona Elctms. Co., Inc~ Pomona, Cal. 

Vol ae733-735,740-750 
Accurate Elctrns. Corp., Elyria, Ohio 
Circuit Assembly Corp., Santa Ana, Cal. 
Dietz Design, Inc., Belton, Mo. 
Digital Equip. Corp., Maynard, Mass. 
Douglas ElectroniCS, Inc., San Leandro, 

Cal . 
Elctrn. Engrg. Co. Cal., Santa Ana, Cal. 
Elctrn, Molding Corp., Woonsocket,R,I. 
Keystone Elctrns. Corp., Naw York, N.Y. 
NES, Inc., Itasca, III. 
Pinlites, Fairfield, N.J. 
Smith, Herman H~ Inc., Bklyn., N.Y. 
Spec Plastics Inc., No. Hollywood, Cal. 
3M Co., SI. Paul, Minn. 
Vector EIctrn. Co., Inc~ Sylmar, Ca,l. 
Vero ElectroniCs, Inc., Hauppauge, N.Y. 

Plugboard Programming 
Systems-Plugboards & 
Plugboard Systems -- See 
Boards, Programming 

Plugs, Electrical (All Types) 
ADC Prod." Minneapolis, Minn. 

Vol 3<'548,550,551; Vol4e356· 
AmphenOl Cadre Diy" Endicott, N.Y. 

VOI3e648 
AmphenOi Connector DiY., Broadview; 

m._ .. Vol 30560,582-515,570,571,574-579 
Amphenollnd'l, Diy., Chlcago,lII. 

VOl 3e568,568,si4 
AmphenOi Ssles DIY., Bunker Ramo 
Corp~ Broadview, III., 

VoI3esBO,562-565,568,569,57O,571" 
574-579,584,846 

Chromalloy·Alcon Inc., ChicagO, IlL 
Volae552 

Cinch Connectors, Oper of TRW Elctm. 
Comps., Elk Groye Village, III. 

Vol :Je854 866,881-885,88NIOB 
Connector Corp., Chicago, Iii. VoI3e656 
GuHon IneIs., Newport Bch., 'Cal. 

VOI:Je682 . 
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BowmarITIC. Inc .• Newbury Park. calif. 
Litton Inds .• Lft. Vernon. N.Y. . .' 
Maurey'lIIstrtifnent COJp .• ChlCago,'fll. 
Mepco. Inc .• Morristown. N.J. . 
United MIneraI & Chem. Corp.. New' York. 

N.Y. 
VoakEngrg ... S. EI r,AonIe, Cal. 

",0'. " 



PRODUCT INDEX" DIRECTORY 

Potentiometers, Nonlinear 
Amphenol Controls Oper. of Connector 
Dlv~ Broadview. 111 ••• _ •• Vol 301206.1207 

Amphenol Sales Dlv •• Bunker Ramo 
Corp •• Broadview. III ••• Vol 301206, 1207 

Centralab Elctms DIv •• Milwaukee. Wise 
Vol :te1217 

Computer Inat .... Hempstead. N.Y. 
Vol :te122O 

Ohmlte Mfg. Co.. Skokie, III ••• Vol :te1227 
Spectrol Elctms.. City of Industry. Cal. 

Vol 301228.1229 
Beckman Inat .... Hellpot Dlv •• Fullerton, 

cal. 
Bowmar/TIC, Inc., Newbury Park, Calff. 
Litton Inds., Mt. Vernon, N.Y. 
Maurey Inslrument Corp., Chicago, III. 
Shlgoto Inds.. Ltd •• New York. N.Y. 
Voak Engrg., S. EI Monte, Cal. 
Waters Mfg., Inc., Wayland, Mass. 

Potentiometers, Rectilinear 
carter Mfg. Corp.. Hudson, Mass. 

Vol :te1213 
Allen-Bradley Co.. Milwaukee, Wise. 
Amphenol Controls Oper. of Connector 
·Dlv •• Broadview. III. 

Amphenol Sales Dlv •• Bunker Ramo 
Corp., Broadvlew,lII. 

Aviation Elec., Ltd., Montreal 379, 
Que., Can. 

Beckman Inslra •• Hellpot Div., Fullerton. 
Cal 

Bourns, Inc., Instr. Div., Riverside, Calif. 
Bourns, Inc., Trlmpot Prods. Dlv •• 

Riverside, Cal. 
Bowmar/TIC, Inc., Newbury Park, Calif. 
Clarostat Mfg. Co •• Inc., Dover, N.H. 
Computer 'natrs.. Hempstead. N.Y. 
Conrac Corp., Duarte, Cal. . 
CTS Corp, Elkhart, Ind. 
Dale Elctrns., Inc~ Columbus, Neb. 
Duncan Elctms., Costa Mesa, Cal. 
Humphrey, Inc., San Diego, Calif. 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y. 
Utton.lnds., Mt. Vernon, N.Y. 
Maurey Instrument Corp., Chicago, III. 
Mepco/Electra Inc., San Diego, Cal. 
New England Instr., Natick, Mass. 
Reon Resislor Corp., Frazer, Pa. 
Samanus~ Inc., Derby, Conn. 
Spectrol Elctrns., City of Industry, Cal. 
V1shay ResIStor Prod. Dlv •• Malvern, Pa. 
Voak Engrg., S. EI Monta, Cal. 
Weston Comps. Div., Archbald, Pa. 

Potentiometers, Servo Mo"nt 
Dale Elctms •• Inc •• Yankton. S.D. 

Vol2e637 
Dale Elclms. canada, Ltd., 

Scariborough. Ont.. Can •• _._ •• Vol 2e637 
Amphenol Controls Oper. of Connector 

Dlv •• Broadview. III. 
Amphenol Sales Dlv •• Bunker Ramo 

Corp., Broadview, III. 
Astro Elctrns., Inc., Fullerton, Calif. 
Aviation Elec., ltd., Montreal 379, 

Que.,Can. 
Basler Elec. Co., Highland, III. 
Beckman InBtra •• Hellpot Dlv •• Fullerton. 

Cal 
Bourns, Inc.. Trlmpot Prods. .Div •• 

Riverside, cal. 
Bowmar Instr. Corp •• Ft. Wayne, Ind: 
Bowmar/TIC, Inc., Newbury Park, Calff. 
Carter Mfg. Corp~ Hudson, Maas. 
Clarostat Mfg. Co •• Inc., Dover, N.H. 
Computer Inst .... Hempstead. N.Y. 
Dale ElctrnB •• Inc.. Columbus. Neb. 
Duncan Elctrns~ Costa Me ... Cal. 
Honeywell, Ft: Washington, Pa .. 
Ind·l. Control Co.. Farmingdale, N.Y. 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y .. 
Larson Aero Dev., Concord, Calif. 
Utton Inds., Mt. Vernon, N.Y. 
Maurey Instrument Corp., Chicago, IiI. '. , 
New England Inslr., Natick, Mass. 
PerkIn-Eimer Corp •• Electronic Prods. 

Dept, Norwalk, Conn. 
Samarius, Inc., Derby, Conn. 
Spectrol Elctms., City of Industry. cat. 
Voak Engrg., S. EI Monta, Cal. 
Waters Mfg., Inc., Wayland, Mass. 
Weston Comps. Div., Archbald, Pa. 

Potentiometers, Trimmer, 
Carbon CeramiC 

Centralab Elctma Dlv., Milwaukee, Wise 
Vol :te1217 

Bourns, Inc •• Trimpot Prods. Dlv., 
Riverside. cal. 

CTS Corp, Elkhart, Ind. 
Int'l. Components Corp •• Farmingdale. 

N.Y. 
Murata Mig. Co. Ltd., Kyoto, Japan 
Shlgoto Inds.. Ltd., New York, N.Y. 
Unitad Mineral & Cham. Corp., New York, 

N.Y. 

Potentiometers, Trimmer, 
Carbon Composition 

Allen-Bradley Co., Milwaukee. WiBC. 
Vol:tel097 

Bourns, Inc.. Instr. Dlv., Riverside, Calif. 
Vol :te1201 

Cenlralab ElctrnB Div., Milwaukee, Wise 
Vol :te1217 

CTS Corp, Elkhart, Ind ............. Vol :te1215 
Bourns, Inc •• Trimpol Prods. Dlv., 

Riverside. cal. 
Inl'l. Components Corp •• Farmingdale, 

N.Y. 
Mallory Controls, Frankfort, Ind. 
Ohmlte Mfg. Co •• Skokie, III. 
Reon ReslBtor Corp •• Frazer, Pa. 
Seacor. Inc., Norwood, N.J. 
Shigoto Inds.. Ltd., New York, N.Y. 
Slackpole Compa. Co., Raleigh. N.C. 
United Mineral & Chem. Corp., New York, 

N.Y. 

Potentiometers, Trimmer, 
Carbon Film 

Bourns, Inc., Trlmpot Prods. Dlv., 
Riverside, Cal. _ •••••• _ •••••••••• _ •• Vol :te1200 

Inl'l. Components Corp., Farmingdale, 
N. Y ............................. _ •••.• _ ......... Vol3e482 . 

Centralab Elctrns Div., Milwaukee, Wise 
CTS Corp, Elkhart, Ind. 
Mepco, Inc., Morristown, N.J. 
Piher Int'l. Corp., Des Plaines, III. 
Reon Resistor Corp •• Frazer, Pa. 
Shlgoto lods •• Ltd., New York, N.Y. 
United Mineral & Chem. Corp.,. New York, 

N.Y. 

Potentiometers, Trimmer, 
Ceramic-Metal (Cermet) 

Allen-Bradley Co., Milwaukee, Wise. 
Vol 3-1093, 1097 

Amphenol Controls Oper. of Connector 
Dlv., BroadView, III ••••••• Vol 301204, 1205 

Amphenol Sales DIY •• Bunker Ramo 
Corp.. Broadview, III ••• Vol 301204,1205 

Beckman Instrs.. Hellpot Dlv •• Fullerton. 
Cal ••••••••••••••••••••••• _ •••••••••• Vol :te12OB, 1209 

Bourns, Inc., Instr. Dlv., Riverside, c811f. 
Vol :te1201 

Bourns, Inc., Trlmpot Prods. Div., 
Riverside. Cal ..... _ •• _ ..... _ ••• _ •• Vol :te1199 

Centralab Elctms Div., MilwBukae. Wise 
Vol :te1216 

CTS Corp, Elkhart, Ind ............. Vol 301215 
Dale Elctms., Inc., Columbus, Neb. 

Vol 301223 
Dale Electronics, Inc., Norfolk, Nebr. 

. Vol :te1223 
Spectrol Elclms~ CIty of Industry. cal. 

Vol 301228, 1229 
TRW IIRC PQtentlomaters, St. 

Petersburg, FIe. •••••••••••• Vol 30123001232 
Bowmer Inatr •. COrp., Ft. Wayne, Ind,' 
Diplohmatic Div., Seattle, Wash. 
Inl'l. Components Corp., Farmingdale, 

N.Y. 
Maurey Instrument Corp., Chicago, III. 
Mepco, Inc., Morristown, N.J. 
Murata Mfg. Co. Lt~ Kyoto. Japan· 
Ohmlte Mig. Co •• Skolcle, III.' 
Reon Resistor Corp., Frazer, Pa. 
Samarius, Inc., Derby, Conn. 
Shlgoto Inds.. Ltd •• New York, N.Y. 
Unned Mineral & Chem. Corp., New York, 

N.Y. -
Weston Comps. Div., Archbald, Pa. 

Power Supplies, A-C Output 
Potentiometers, Trimmer, 

Conductive Plastic 
Bourns, Inc., Trlmpot Prods. Dlv., 

Riverside, Cal .... _ ................... Vol 301199 
Amphenol Conlrols Opar. of Connector 

Dlv., Broadview, III. 
Aviation Elec., Ltd., Montreal 379, 

Que., Can. 
carter Mfg. Corp., Hudson, Mass. 
Centralab Elctrns Dlv •• Milwaukee, Wlsc 
Inl'l. Components Corp., Farmingdale, 

N.Y. 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y. 
Reon Resistor Corp., Frazer, Pa. 
Ssmanus, Inc., Derby, Conn. 
Waters Mfg., Inc., Wayland, Mass. 

Potentiometers, Trimmer, Hot 
Molded 

Allen-Bradley Co., Milwaukee, Wisc. 
Vol 301093, 1097 

Ohmlle Mfg. Co., SkOkie. III. 

Potentiometers, Trimmer, 
Metal Film 

Amphenol Controls Oper. of Conneclor 
Dlv., Broadview, III ••••••• Vol 3e1204, 1205 

Amphenol Sales Dlv., Bunker Ramo 
Corp •• Broadview, III .•• Vol 3e1204,1205 

Bourns, Inc., Trimpol Prods. Div., 
Riverside, cal .•.••••• ; ................ Vol :te1200 

VlShay Resistor Prod. Dlv., Malvern. Pa. 
Vol 301234 

CentralSb Elctrns Div., Milwaukee, Wlsc 
CTS Corp, Elkhart, Ind. 
Fluke, John Mfg. Co., Inc., Seattle, Wash. 
Int'!. Components Corp .• Farmingdale, 

N.Y. 
Reon Resistor Corp.,. Frazer, Pa. 
Samanus, Inc., Derby, Conn. 
Shlgoto Inds •• LId., New York, N.Y. 
Techno-Camps. Corp., Van Nuys, Cal. 
Weston Instruments, Inc., Newark, N.J. 

Potentiometers, Trimmer, 
Wirewound 

Amphenol Controls Oper. of Connector 
Dlv., Broadview, III •••.... Vol 3e1202,1203 

Amphenol Sales Dlv., Bunker Ramo 
Corp •• Broadview, III ••• Vol 3e1202,1203 

Bourns, Inc •• Trlmpol Prods. Div., 
Riverside, Cal ......................... Vol 301199 

Centralab Elctrns Div., Milwaukee, Wise 
Vol :te1217 

Clarostat Mfg. Co., Inc., Dover. N.H. 
Vol 3-1218 

CTS Corp, Elkhart, Ind ............. Vol 301215 
Dale Elctms., Inc., Columbus, Neb. 

Vol 301222 
Dale ElectronicS, Inc •• Norfolk, Nebr. 

Vol :te1222 
Spactrol Elctrns., City 'of Induslry. cal. 

Vol 301228, 1229 
TRWIIRC Polentiometers, St. 

Petersburg, Fla ••••••••••••• Vol 3012311-1232 
Aviation Elec., Ltd., Montreal 379, 

Que., Can. 
Bowmar Instr. Corp., Ft. Wayne; Ind. 
carter Mfg. Corp.. Hudson, Maas. 
CW Industries, Warmlnstar, Pa. 
Diplohmatic Div., Seattle, Wash. 
Inl'l. Components Corp., Farmingdale, 

N.Y. . 
Maurey Instrument Corp., Chicago, nt. 
Murata Mfg. Co. Ltd •• Kyoto. Japan 
Ohmite Mfg. Co., Skokie, III. 
Reon Resistor Corp., Frazer, Ps. . 
Shlgoto Inds.. Ltd., New York, N.Y. 
Techno-Comps. Corp., Van Nuys, Cal. 
United Mineral & Chem. Corp., New York, 

N.Y. 
Voak Engrg., S. EI Monte, Cal. 
Waters Mfg., Inc., Wayland, Mass. 
Weston Comps. Div., Archbald, Pa. 

Potentiometers, Wirewound 
Amphenol Controls Oper. of Connector 

Dlv., Broadview. III ••••••• Vol 301206,1207 
Amphenol Sales Div., BUnker Ramo 

Corp., Broadview. III ••• Vol 301206,1207 
Beckman Intitra., Hellpot Dlv •• Fullerton, 

caL ............... _ .............. _ ... _ ...... Vol 3-1211 
Boums,lnc.. Trlmpot Prods. Div., 

Riverside, Cal ............ _. Vol 301199,1200 
Carter Mfg. Corp., Hudson. Mass. 

Vol 301213 

Cenlralab Elctrns Dlv., Milwaukee, Wlsc 
Vol 301217 

Clarostal Mfg. Co.. Inc •• Dover, N.H. 
Vol 3-1218, 1219 

CTS Corp, Elkhart, Ind ............. Vol3012t4 
Duncan Elctms •• Costa Mesa. Cal. 

Vol 301224,1225 
Spectrol Elctrns., City of Industry, Cal. 

Vol 301228,1229 
TRWIIRC Potentiometers, St. 

Petersburg. Fla ••••••••••••• Vol :te1232.1233 
Astro Elctms., Inc., Fullerton, Calif. 
Aviation Elec., Ltd., Montreal 379, 

Que., Can. 
Bowmar InBlr. Corp., Ft. Wayne, Ind. 
Bowmar/TIC, Inc., Newbury Park, ·Calif. 
Conrac Corp., Duarte, Cal. 
CW Induslries, Warmlnsler, Pa. 
Dale Elctms., Inc., Columbus, Neb. 
E-Systems, Inc., Memcor Dlv., 

Huntington, Ind. 
Edison Elctrns. Div., Manchester, N.H. 
General Radio Co., Concord, Mass. 
Humphrey, Inc., San Diego, Calif. 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y. 
Litton Inds., Mt. Vernon, N.Y. 
Mallory Controls, Frankfort, Ind. 
Maurey Instrument' Corp., Chicago, III. 
New England Instr., Natick, Mass. 
Ohmlte Mfg. Co., Skokie, III. 
Perkin-Eimer Corp., Electronic Prods. 

Depl •• Norwalk, Conn. 
Reon Resistor Corp., Frazer, Pa. 
Samarius, Inc., Derby, Conn. 
Shlgoto Inds., Ltd., New York, N.Y. 
Techno-Comps. Corp., Van Nuys, Cal. 
United Mineral & Chem. Corp., New York, 

N.Y. 
Voak Engrg., S. EI Monte. Cal. 
Waters Mfg., Inc., Wayland, Mass. 
Weston Comps. Div., Archbald, Pa. 
Weston Instruments, Inc., Newark, N.J. 

Powders, Precious Metal 
Alpha Metals, Inc., Jersey City, N.J. 
Aremco Prods., Inc., Briarcliff Manor, N.Y. 
Bram Metaliurgical·Chem. Co., Phila., Pa. 
Cerac, Inc., Butler, Wisc. 
Goldsmith Precious Metals Div., Chicago, 

III. 
Gte Sylvania Inc., Belmont, Cal. 
Handy & Harman, New York, N.Y. 
Leico Inds., Inc., New York, N.Y. 
NL Inds., Inc., Metal Div., New York, N.Y. 
Sel·Rex Co. Div. Oxy Metal Finishing 

Corp., Nutley, N.J. 
Technic, Inc., Providence, R.1. 
United Mineral & Chem. Corp., New York, 

N.Y. 

Power Supplies, A-C 
Output-Also See Inverters; 
Regulators 

A L S Electronics Corp •• Covina, Cal. 
VOl 1-577 

American Vector Inc., Springfield, N.J. 
. Vollet124,925 

AMP Capitron Dlv.lAMP Incorporated, 
Elizabethtown, Pa ........... VoIl-S78,579 

Arnold Magnetics, Culver City. Cal. . 
Vol 1-599,600,603,606,607 

ATR Elctrns., Inc., St. Paul, Minn. 
Voll-sao 

Autronlcs Corp., Pasadena. calif. 
VoI2e333 . 

Avtel Corp., Covina, Cal. 
VOlle&08.609.611 

Behlman Engrg. Corp., Santa Baribara, 
Cal ....................................... Volle&16,617 

California Instrs. Co., San Diego, Cal. 
VoI1e&46,647 

Christie Elec., Los Angeles, Cal. 
VoIle&49 

CML-Msearr, Inc., Edison, N.J. 
Volle&41-644 

Del I;lectronics Corp •• Mt. Vernon, N.Y. 
Volle&57 

DeHec Corp., San Diego, cal ••• VoIle&59 
Dynamic Instr. Corp., Plainview. N. Y. 

Vollef165 
Elgar Corp., San Diego, Cal ••••• VoIle&77 
Flring Circuits, Norwalk, Conn. VoIle&80 
Ind'i. Test Equip., Clifton, NJ •• VoIle"lOO 
Inlereleclronlcs Corp., Congers, N.Y. 

Vol 1-701 
Kepco, Inc.. flushing, N.Y. Vol 1-726,728 

·Yol.4-1973 For addresses, phones and key personnel, see YELLOW Pages. 125 



Power.;$upplles,· ,A"C' Output (cont'd) 
Nova EIeGtt1c. __ co., NUtley, tW. 

, VoI1-ns,m 
Pac:ttttEI8ctronIc Ent8f'lll'lM*; 
. R08iiineiId, CIII. H~H' ____ ' Vol 1"780 

POWERTEC INC., Chat8worlh. CaL 
, Vol ,., 

S8nfOrd.MIIIer Corp., BrooIdyn, N.Y. 
. :VoIM18;VoI:te1272 

tel4lclYne 1iIet. Gardena, ca.._VoI1"905 
Teredo Cotp.. lit. PaUl, MInn. 

V0I1eeoe,907 
TIIPft EIIIc:troIiICs, San DIego, C8L 

Vol '''''''' Unltron Inc., Glrland. Tex. V0I1ee2O,921 
W·F ~cts. Inc •• oenv .... Co. 

" Vo11et34 
Wilmore ElctI'll8. Co.. Durhllll. N.C. 

. V0I1-e32,933 
AaronoDaVJa Co.. Santa MQnIca, caL 
Abbott Tran8l8tor Labs., L.A.. Cal; 
Acme Etec. Corp., CubS, N.V. 
Advanced Energy Conversion, Belmont, 

Cal. . . 
Aitrotronic Assocs" Inc., C~OOC()Ok, N,H. 
AtCclElctrn. Prods.. North Andover. 
Ma_ ' 

American TIme Products, WoocIa/ckI, 
N.Y. 

Anadyne, santa Fe SPrin9s, Cal. 
Bendix Corp., SWrbridge, Mass. 
Biometrics Inslrument Corp., Garland, Tex. 
CEA, San Lute 0bIap0. CI!L 
Control Data Corp., Minneapolis, Min". 
Cross Electronics Inc., Warrendale, Pa. 
De Soto Elec. Prods., De Soto, Mo, 
Dynamic Controls Corp., S. Windsoi', 

Conn. . 
~ctfo.Module. Inc., PQmona, caL 
EJectro.Pacilic, Inc., Goleta, CaIn. 
Fairchild Sound Equip., CommaCk, N.V. 
FrequenCy Devlees, Inc., ",averhlU, 
Ma-

Qatea Etctin.Co •• BI'OIlX, N.Y. 
GeoratorCorporatlon, Manu .... Va. 
!ntech, sania Clara, Cal. 
Lambda Elctrna.. Melville. N.Y. 
Mag-Con, Inc., New Brigliton, Minn. 
Marathon Electric; Norwalk, CoM. 
Megavolt. Inc.. New YorI!, N.Y. 
Micro llistr. Co., HewJhome, Cal. 
MIl Electronics, LoweD.Ma-
N.J.E. Corp., Dayton, N.J. 
North ElectriC Co., Galion, Ohio 
NWL Transform ..... Trenton. N.J. 
Oeco'Corp., Portland, Ore. 
0p1ImatI0n, Inc .• Chalaworth, Cal. 
Peschel InslrS., Cape Coral, Fla. 
Plastic Capac~ors, Inc., Chicago, III. 
Power Control Corp., Pittsburgh, Pa. 
Power-Matic, Inc., San Diego, Cal. 
Robicon Corp" Pittsburgh. Pa, 
Solidstate Controls, Inc., Columbus,Ohio 
Spellman "'Igh Voltage E~ .. Corp., 

Bronx. N.Y. . 
Static Products, InQ., Garland, Tex." 
Superior EJec~ Brl8tol. Conn. 
T~micIllWantaes, Fort 

Waehlngton, Ps. 
Todd PI'oducte Cotp.. Farmlngdata. N.Y. 
Triac Elctm. Sy ••• Foreat "'Ilia, N. Y. 
TriO Labs, Inc" Plainview, N.V, .• 
Vectrol. Inc .• RoCkville, Md. 
Warren G-V Communlcstions, Uvingslon. 

N.J.: 

Power. Supplles,A-C Input, 
Up to 300 VDC Output 

AaroM)avla Co.. Santa Monica, Cal. 
: , Vol 4"444* 

Abbott Translator Labs.. L.~ caL 
,VoI1·5U-5118 

ACDC. EJctrns.. Oceanside, Cal. 
VoI1-s71,572,S74,S7S 

Advanced "'Igh Voltage Inc., Van Nuys, 
caL .H.H_ .. __ H_ .. _H Vol ,,,,,,5115 

AtcoEJctm. ProcIJ.. North AncIovar. 
M ... _"H_H~H'''HHHH'''''--Vol 2*468 

Amartcan Vector Inc.. SprtngfIald,N.J. 
Vol'1e9J6 

AMP CapHron DIY.! AMPlncorpoI'atad. 
,ElIzabethtown. Pa. H ..... _ VoI1e578,579 
AftIOkI Magnellcs, Culver CIty. C8L 
., ., VoI1 .... 802,603,606,807 

AutronIca Corp.; PaSactane; Catlf. 
, , VoIze333 

8wr-8roWn Re8ch. Corp., Tucaon. ArIz. 
',J ,. VoIM09 

CEA. SaIl, LuI8 0bIap0, caL. , , .. 
, VoI1ee1~.632;&33 

C/IrI8tIe EJec .. t.OI\ Angetes, Cal. 
V0I1e&48 

COmputer Proda.. Ft. Lauderciate. FIe. . 
.. . . .V0I1ee51 

Cycon, Inc.. Sunnyvale. Cal. H Vol 4"33$* 
Patel ~ Inc .• Canton. Ma- . 

Vol 1"338 
Pet EJectrontca Corp., Mt. Varnon, N.Y. 

VoI.1e654,~ 
Dyna-Mod Po_ ....... Ut1Ie f'en:Y. 

N,.I. ___ H .. H __ .... _ ... VoI,'492,_ 

Ilynage. Bloomfield, Conn. "_ V0I1t660 
Ilynll. Corp., Van Nuys, CaL Vol 2'1312 
Ilynsmk: Controls COqI •• Po.w ... Supply 

DIY .. So. Wlndaor. Conn. _H_ Vol ,., 

,Ilynamtc: Instr. Corp •• Plalnvtewy=:,!eas 
Ilyn.scan Corp •• Chicago. In. .. VoI1tt400 
E1a_Dlv. Buchbll)der Corp., . ' 
~!I, Conn. .H ......... V0I1e&68,667 

Eicor Prods. Walex Elctrn ... SItv ... 
SprIng; MeL ..... H ...... _._ .. _H_ Vol , ... 

Electro Dev:eJclpment Corp., Lymwood, 
WIIBh. _H_.H._H' __ H.H .. HH_. V0I1e&70 

EIctm. M_ Inc .. Neptune. N.J., , 
VoI1e&7S 

EIgenco. Inc~ Santa Monica, C8L ' 
. , Vol , .... 

Epeco. Inc., Addison, In. H .. H .... Vol 10679 
FIrIng Clrculla,Norwalk, Conn. 

VoI1ot18O,681 
Freed Tranaformar Co.. Bldyn •• N.Y. 

V0I10t445 
Frequanc, DevIces, Inc .. H.veI:IiIl~ 

Ma ... H .... H .. _____ ...... H._ VoI2e665 
Gates Elctrn: C~ Bronx, N.Y. 

. V~1~ 

Hitwlett-Packarc •. Palo AHa, Cal. 
VoI1ot1&5,696,688 

Ind'L Test equip.. Clifton. NJ ... ,Vol 1"700 
ITT JennIngs, San Joae, Cal .... VoL 1ot198 
Kepca, Inc.. FlushIng. N.Y. 

Vol 1"708-717.7190723,729-740 
La IIarChe Mfg. Co •• Dee PlJlnes, In. 

Vol 1-758 
~ EJFtma.. Melville, N.Y. VoI.1"760 
Mld-Eastern Inds.. ScotcIl Plains, N.J •. 

. , .Vol1e?~ 
MIL EtectronIcs, Lowell; M ... 

. Vol 1"764-786 
Modular Pow .... San 'DIego, CaL 

Vol 1"767 
NaIIoliaJ Pow ... Prods. Inc., HaverhiU. 

M .... H __ .. H.H_._ .... H. VoI1e?690773 
NUCOR Corp.. DenvlHe. N.J. 

VoI1·n,,779 
Power Deatgns, Wealbury. N.Y. 

. Vol 1"782,784,785 
Power/M .... "'aCkensack, N.J. 
V~ 1"791·798,8OQ.806,808-829.832-846. ... 

POWERTEC INC •• Cha1,wor1h. CII. 
VoItt660-884 

RO.Asaoce.. Menl\l Pk., Cal. 
V0I1e&86-871 

SemIconcluctOJ: CIrcuIta, Inc.. HavarhUI. 
Ma. '_H.H'_H "Vol 10872,873; Vol ~* 

Sola EIee. DIY •• Elk G_ Village, III. 
, VoIae1287 

SolId State Elctrna. Corp., Seputved8. 
Cal •• H_.H._ ......... H .. ~ .... H.H.H .... Vol ,.7 

Sorensen Co.. Menchest .... N.H. 
VoI1e877-68:t 

SI8nd8rd Power. Inc,- Santa Ana, CaL 
, V~1ot174 

SysJron ~ Trypn Elclrna. Sub., 
Westbury. N.Y •• _H .. H_'.H. VoI1.,M17 

Tec/unar Corp., Lo$ Ang ..... caL 
, Vol 3"338 

TachnIpower Inc.. RIdgefIeI!I, Conn. 
. VoI1e&a3 

TecnetIcs. Inc~ Boulder. Colo.' 
Vol '''''_ 

Tektronix. Inc., Beaverton, Ore. 
, V0I1es13 

TeJe.DyIllimlcs/Wantaas, Fort 
Waahlngton, Pa .. ___ "" VoI1etlQO.902 

Todd Producta Corp~ FarmliIgd8Ie, N.Y. 
VoI1et167-899 

Acopian'COI'II',.Easton, Pa. 
Advanced Energy Conversion, Belmont, 

Cal. " 
Almond .Instra. eo.. CovIna, Cal 
American Power Systems Corp,,.. 

Woroester, Mass. . 

'PRODUC1'INDEX&:DlRECTORY 
~SpeCialliE!S eo..Orefield. Pa. ., 
Bendix Corp., Sturbrjdge, M~., . 
Berkeley Nucteonics Corp .• Berkeley, 
Calif,' , 

C81:Power Corp .. EISeQundo, Calif. '. 
Chemical Etching Equip. & Supply, '. 

Alexandria, Va. . 

88I'I8n A--.,I\V:., ..."...,·It;Y., 
lf0l1",5 

CQ.'San LlIis ~ Cal; . ,.' 
Vol ,.,t.-,922,623;UII,821,eaa,aaa 

cps, Sunnyv .... Calf. ___ VoI1~ 
Del a.ctronIcs Corp.; MtV-. N.Y. 

CML-NjlCarr.,.lnc.. EdIac!ft. N.J, 
Coilstant Voltage Co., ChicagO, III. 
Control Data Corp., Minneapolis, MInn. 
Cross Electrooips Inc;., Warrendale. Pa. 
Crystal NetWork Prods. Corp., Erie, Pa. 

" : V~ M540eS8 
.. IlynemIC Controls Corp., Power Supply 

De SOlo Elec. Prods., De Solo, Mo. 
Oettron, Inc., N. Wales, Pa 
Dynamic Controls Corp., S. Windsor, 

Conn. 
Dynamic Measurements Corp., 

Winchester, Ma. 
llyn_mica· Etctrnc. PI'od~ Inc.. Santa 

Fe SprIngs. caL 
EI Instrwnents. Derby. ComL 
Etectro-ModuJe, Inc., Pomona, Cat. 
Electro-Pacific, Inc., Goleta, Calif. 
Elclrn. Memories, Hawthorne, Cal. 
Electronic Resch, Assocs., Mocinachie, 
'N.J. ~ 
Electrostatics, ,Inc., San Diego; CA 
Ferrotran Elctrn.. New York, N.Y. 
General Resistance, Inc., MI. Vernon, N.V. 
Georator Corporation. Ua_s, V .. 
GPS Corp., Framirigham, Mass. 
GRM Corp •• Medford. N.J. 
Heath Co., Benton Harbor, Mich. 
Hope Elctrns., Clifton, N.J, 
Inservco, Inc" La Grange, Ohio 
Intuch,Santa Clara, Cal. 
Integrated Systems, Inc.:Norcross, Ga. 
In~ronlcs Corp.. Congers, N.Y. 
1n1ron1j:8. Inc.. Newton. M.a. 
Keltron Corp., Waltham, Mass. 
Mag·Coil, Inc" New Brighton, Minn. 
Marathon ElectriC, Norwalk, Conn. 
N.J,E. Corp., Dayton, N.J. 
North Electric Co., Galion, Ohio 
Northeast Scientific Corp., Acion, Mass. 
Novatronies, Inc., Pompano Beach, Fla. 
NW,",.Transformers, Trenton. N.J. 
Oeco Corp., Portland, Ora. 
Opad Elec. Co., Inc., New York, N.V. 
Palomar Engrs., Escondido, car. 
. Power-Matic, lop., ,Sari' !?i&9O, Cal. 
Power TI/chnol,ogy ,Inc .• Utile Rock, Ark. 
Rantec Div., Calabasas, Calif. 
RatelCo, Inc" Seattle. Wash. 
RoblCon Corp .• Pittsburgh, Pa. 
Rosemount Nashville Inc., Lil.vergne, T$M. 
Sanford-MIIIer Corp •• Brooklyn. N.Y. 
Schauer Mfg. Corp., CinciMati, Ohio 
Solldstata. Controls, Inc,. Columbus, Ohio 
Spellman High Voltage EIC1ma. Corp., 

Bronx, N.Y. 
Syetroll-Donn ... Corp., Concord. CaL 
SyStronoDomi ... Concord Instr. DIY .. 
'Concord. caL . 

Syatron-Donner Datapulae Div .. Culver 
. City; Cat. 
Syatron-Donn ... Kruse Etctrns. Sub.; 

Sunnyvale, Cat. 
Syatron-Donn ... !IIlcrowaye DIY~ Van ' 

Nuys, caL 
Terado Corp.. St. Paul. Mlnn. 
TIIPft EJectronlcs,.San DIego, C8L 
Trio Labs,lnc .• Plainview, N.V. 
Tucker Electronics Co •• Galland. Tell. 
Universal Elctms. Co., Irvine, Cal. 
Vectrol, Inc" RoCkville, Md. 
VoJtex Co.; Inc.', Farmingdale, N.V. 
O. S. Walker Co., Worcester, Mass. 
Warren G-V Communications, livingston, 

N.J. " 
Westinghouse Elk Corp",lnd'l; Systems 

Div., PIttsburgh, Pa. 
Xentek, Inc., Santa Fe Springs, Calif. 

Power Supplies, 'A-C Input, 
Up to 1,000 VDC OUtput, 

Abbott Transistor Labs., L..A.; caL 
Vol , ... 

Advanced "'Igh Vottaga.lnc.. Van Nuys,. 
C8L .. H ... H_H_ ...... _ ...... ,; .. VoIt ..... 585 

AlnerlcanVeC10r Inc., ~ N.J. " 
VoI1e9J6 

AMP Capliron DIY;I ~MP Incorporated, 
ElIzabethtown, Pa. .. ;.~_ Vol tt0578;67t 

Arnold Magnetics, CUlver CIty,caL '" 
V0I1 tI602.tOII.607 

AuIronIcs Corp., PaIl8dena, Cettt. 
'V~,2e333 

DIY .. So. ~. Conn._ .. Vol ,., 
~ DeveJopmanl Corp., L~ 

Waah. H __ "';'''; __ '~ _____ V~ 1et71 

EIcIi'n. ...... Inc., Neptune, N.J, 
V0I1een 

Ferrotran ElC1m.; N_ YorI!, N.Y. 
Vql1"682,183 

Galea Elctm. co., 8I'OIlXo N.Y. 
. V0I1 ........ 

ttewtett"PaCkard, Palo Alto, CaL 
VoIf ........ 

Ind'i. Test Equip., ClIfton, NJ .. Vol1e'1OO 
Kepco, Inc., Flushing. N.Y. V0I1e'124-728 
LI/IIbcIa EJctrns;, Me1vliie, N.Y. Vol 1"760 
MJd.EeStem J~ ScotcIl Plalna, N.J. . 

Vol 1"792,'183 
MIL Electronics, Lowell, Maaa. VQl1"7M . 
Millen, .Iamea Mig., Mlllden ... a

VoI1e.t82 
Po_ Qeatgna, Weatbury •. N. Y. 

VoI1e'183,784 
Pow ... /,,,,,, Jiackenuctc, N.J. 

. VoI1 .. sz.ase 
Sorenaen ~ Mancheat .... N.1t. 

V~ 1e&a0,881 
Systron Donn ... Trygon Etctrnt. Sub., 

Westbury, N.Y. _._ .. _.HH~M_. Vol ,.14 
Tec!'lnlpower Inc., RlcIgaIIetd, Conn. 

. V0I1~ 

UnJveraal VoItrOnica ~ Mt Ktaco, 
N.Y. H __ H __ .. H __ ' • V0I1.22,t123 

Aaron-CIeIIIs ~ Santa MonIca, C8L 
ACDC ElC1rna., 0ceai181c1e, C8L 
Acopian Corp., Easton, Pa. , . 
Advanced Energy Conversion, 8elmO/'lt, 
Cal.' . 

AlmOnd Instra. ~. Covine. Cat 
AUL Instrs., 1r)C .. Flushng, N.V. 
AvteI Corp.. Covina, CIII. 
Bendix Corp" Sturt!ridge. Mass. 
Chemical Etcl:ling EquIp. & Supply, 

Alexandria, Va .. 
Constant Voltage CO., Chicago, m: 
Control Data Corp;, Minneapolis, MInn. 
Cross Electronics InC., WaiTend!IIe, ..... 
Dynamic ControlS Corp .. , S. ~indsQr, 

Corm. . 
EJectro.ModuJe, Inc.. Pomona, CaL 
Electro-Optical Inds., Inc., .Santa Barbara, 
Cal.· .. 

Electro-Pacific. Inc., G6teta, Calif. 
Heath Co., Benton Harbor, Mich. 
ItlpotronIcs, ,1Ij:.; Brewster. N.Y. 
Intllrelectronlcs Cotp.. Congers, N.Y. 
Jule Research Lab., New YorIc, N.Y. 
Kettron Corp., Waltham, Mass. 
Mag-Con, Inc., New BtIt;lton, Minn. .. 
McKee-Pedersen Instrs., Danville, Calif. 
Nattonal Po .... Proda. I~ 1i8verhIII. 
Ma- .. 

N.J.E. Corp., Dayton, N.J, 
North Electric Co., Galton. Ohio 
Northeast ScieirtiIic Corp.; 'Actori, Mass. 
NUCOR eo'ip.. DenvIlle, N.J. 
NWL Transformflrs, Trenton. N.J, 
Oeco Corp., Portland, Ore. ' 

'Opad Etec. CO., Inc., New York, N.V •. 
Peschill Instrs.,. Cape Cor:al, Fla. .. . 
Plastic CapacIiors, Inc., Chicago, IH. 
Power·Matic, InC.,S~ DIego, Cal. 
Power TechnolOgy, Inc .• uttIe ROCk, Ark. 
AanI8C Div., Calabasas, catn. . 
Aobicon Corp., Pittsburgh, Ps. 
Rosemount Nashville Inc .• Lavergne. Tenn. 
Sola EIee. DiY .. Elk Grove VIllage, II. 

. ~ "'Igh Voltage Elctrns. Corp., 
Bronx,ItY. 

Syatron-Donner Corp., Conco!'d. CIII. 
Todd P!'oducts Corp., F_JngcI8Ie, N.Y. 
Trio Labs, Inc., Plairf¥lew. N.V. 
Tucker EtactronIc8 Co.. G8I18IId, Tell. 
VI!CtroI, Inc., Rockville; Md. 
Velonex, Santa Olara, ,Calif. 
Voltex Co., Inc., Farmingdale .. N.V. 
Westinghouse EIec. Corp., Ind'.SystIrns 

Div., PitI$burgh, Pa. . . ' ' 
X~tak, Inc.,Santa Fe SprIngs, Calif. 

126 Mfrs.1n Bold ,,,,'with page nomberBdeScrlbe this product In,the·~ pages. 



PRODUCT INDEX & DIRECTORY 

Power Supplies, A-C Input, 
over 1,000 VDC Output 

Advanced High Voltage Inc., Van NuYI, 
Cal ... _._ .. _ .. __ .... _ ... _ ... _ ... VoI1es94,595 

American Vector Inc., Springfield, N.J. 
Vol 10826 

AMP Cap/lron Dlv.! AMP Incorporated, 
Elizabethtown, PI. _ ... _._ Vol 1-578,579 

Arnold Magnetics, Culver City, Cal 
Vol 10602,606,807 

AutronlcI Corp., P888d.na, Calif. 
VolM33 

Bertan ABIOCII., Inc., HlckllvUI., N.Y. 
Vol ,.,5 

Cober EIctm .. , Inc., Stamford, Conn. 
Vo11e545 

CPs. Sunnyvale, C.IIf ............... Vo11.S2 
Del Electronics Corp., ML Vernon, N.Y. 

Vol ,.54-156 
Electro Development Corp., Lynnwood, 

Wash ........... _._ ........... _ .. _ ... _ ..... Vo11e&71 
Elctm. M .... Inc., Neptun., N.J. 

Vo11e&74 
Generat Inatr. Corp., Semiconductor 

Comp .. Dlv., Hicksville, N.Y. VoI20902 
Hewlett-Packard, Palo Alto, Cal 

VoI1e&9S,886 
Hipolronlcs, Inc., Brewster, N.Y. 

VoI1e&92,693 
IncI'l. T_ Equip., Clifton, NJ _ VoI1e?OO 
ITT Jennings, San Jose, Cal 

VoI1e.t58,459 
ITT Jennlnge, Instrus. & Systems, San 

Jose, Calif •• _ .... _ ... _._ ... _ .. Vo11e.t58,459 
Kilovolt Corp~ HackenBBck, N.J. 

VoI1e?56,757 
Megavolt, Inc~ New York, N.Y. Vo11e?81 
MIL Electronics, Lo_H, Mass. VoI1e?66 
Pow.r Designs, Weatbury, N.Y. 

VoI1e?83,784 
Sorensen Co., MancheSter, N.H. 

. VoI1e&80,B81 
Universal Voltronica Corp., ML Kisco, 

N.Y .......... _ .... _ ....... __ ......... VoI1e&22,923 
ABron-Davia Co., Santa Monica, Cal 
Advanced Energy Conversion. Balmon!. 

Cal. 
Advanced Kinetics. Costa Mesa. Calif. 
Beckman Instrs., Cedar Grove, N.J. 
Bendix Corp., Sturbridge, Mass. 
Chemical Etching Equip. & Supply, 

Alexandria, Va. 
Constant Voltage Co., Chicago, III. 
Cross Electronics Inc., Warrendale, Pa. 
Deltaray Corp., WObum, Mass. 
Electro-Pacific, Inc., Goleta, CaIW. 
Electronic Dev; Corp~ Boaton, M .... 
AFI Industries Inc., Long Branch, N. J. 
Fluke, John Mfg. Co., Inc., Seattle, Wash. 
Heath Co., Benton Harbor, Mich. 
Interelectronlcs Corp., Congers, N.Y. 
Kepco, Inc~ flushing, N.Y. 
N.J.E. Corp., Dayton, N.J. 
North Electric Co., Galion, Ohio 
Northeast ScientWic Corp., Acton, Mass. 
NUCOR Corp~ Denville, N.J. 

, NWL Treneformers, Trenton, N.J. 
Oeco COtp., Portland, Ore. . 
Peschel Instrs., Cape Coral,' Fla 
Plastic Capacitors, Inc., Chicago; III. 
Power-Matic, Inc., San Diego, Cal. 
Power Technology, Inc., Little Rock, Ark. 
Powercube Corp, Waltham, Mass. 
Products for Research, Inc., Danvers, 

Mass. 
Sierra Sys., Mountain View, Cal. 
Sola E1ee. Dlv., Elk Grov. VIllage, III 
Spellm.n High Voltege E1ctms. Corp., 

Bronx, N.Y. 
Teledyne Mac., Palo Alto, Cal. 
Todd Producta Corp., Farmingdale, N.Y. 
Tucker Electronic. Co., Garl.nd, Tex. 
Velonex, Santa Clara, Calif. 
Voltex Co., Inc., Farmingdale, N.Y. 

Power Supplies, Constant 
Current 

Am.rlcan Vector In~ Springfield, N.J. 
VoI1e&26 

Arnold M.gne1lca, Culver City, Cal. 
VoI1e&01 

CEA, San lui. Obispo, Cal. 
Vol '.'9,620,624,625 

Electro-Module, Inc., Pomona, C.I. 
VoI1e&72 

Elctrn. M .... In~ Neptune, N.J. 
Vol 1- 673,874 

Hewlett-PlICkard, Palo Alto, Cal 
Vo11eu7 

Ind'l T .. t Equip., Clifton, NJ .. VoI1e?OO 
InStrument Compon.nt. Co., Mentor, 

OhIo ••• _ .... _. __ • __ • __ .. ____ .... VoI1e?02 

Kepco, Inc., Fluehlng, N.y ......... Vo11e?34 
North Hilla E1ctrna., Inc., Glen Cove, 

N.Y ... _ ...... _._. __ • __ ... _ .. ~._ .. _. VoI1e?69 
Stand.rd Po_, Inc~ Santa Ana, Cal. 

Vol 1"874 
Advanced High Voltage In~ V.n Nuya, 

CaL 
Almond In.1ra. Co., CoVina, Cal 
B & F InSlrs., Inc., Cornwells Hgts., Pa. 
Becikman Inatra~ Hellpot Dlv .. Fullerton, 
Cal 

CALEX (Califomia Elctm. Mfg. Co.), 
Alamo, CaIW. 

CallfOmla lnalra. Co., San DIego, Cal 
Chrl.tle EIec., Los Ang.tea, Cal. 
Constant Voltage Co., Chicago, III. 
Cross Elactronics Inc., Warrendale, Pa. 
Deltron, Inc., N. Wales, Pa. 
Dyn.lab Corp., Van Nuy., Cal. 
Dynamic Controls Corp., S. Windsor, 

Conn. 
Electro Development Corp~ Lynnwood, 

Wash. 
Electronic D.v. C~ Boston, III .... 
Elctm. Memories, Hawthorne, Cal. 
Elactronic Modules, Inc., Pasadana, Cal. 
Elactronic Resch. Assocs., Moonachie, 

N.J. 
FIring ClrcuH8, Norwalk, Conn. 
General Resistance, Inc., Mt Vemon, N.Y. 
Heath Co., Benton Harbor, Mich. 
illumination Inda., Inc., Sunnyvale, Cal 
Lambd. Elctm .. , 1II.IvHIe, N.Y. 
Mag-Con, Inc., New Brighton. Minn. 
Marathon Electric, Norwalk, Conn. 
Mld-Ea.tem Inda., Scotch Plains, N.J. 
MIL Electronics, Low.I~ III .... 
NH Research, Inc., Santa Ana, Calif. 
Northeast Scientific Corp., Acton, Mass. 
NUCOR Corp., Denvll., N.J. 
NWL Transformers, Trenton, N,J. 
Power-Matic, Inc., San Diego, Cal. 
Power Technology, Inc., Little Rock, Ark. 
Rantec Div., Calabasas, Calif. 
Ratelco, Inc., Seattle, Wash. 
Robicon Corp., Pittsburgh, Pa. 
Spellm.n High Voltage Elctrna. Corp., 

Bronx, N.Y. 
Tele-Dynemlc./Wanlass, Fort 

Washington, Pa. 
Trio Labs, Inc., Plainview, N.Y. 
Universal Elctms. Co., Irvine, Cal. 
Vectrol, Inc., Rockville, Md. 
Xentek, Inc., Santa Fe Springs, Calif. 

Power Supplies, Constant 
Voltage 

CML-M.carr, In~ EdIson, N.J. 
VoI1e&41,842 

Compumod, Inc., Haverhill, III .... 
VoI~453' 

Etectro-Module, Inc~ Pomon .. Cal. 
VoI1e&72 

EIctm. III .... Inc., Neptune, N.J. 
Vo11e&73 

Freed TranafOrmer Co .. Bklyn., N_ Y. . 
VoI1e445 

Ind'i. T •• t Equip., Clifton, NJ .. VoI1e?OO 
Kilovolt Corp., H.ck_ac:k,· N.J. 

VoI1e?56 
North HII. Elct~ Inc., Glen Cove, 

N.Y. _._ .... _ .. ____ ._._.M ... ___ . VoI1e?69 

Sanford-MIHer Cor~ Brooldyn, N.Y. 
VoI2e&19; Vol ae1272 

Stancfei.ct Po_, Inc .. Santa Ana, CaL 
Vol 1"874 

Todd Producta C~ Farmingd.1e, N.Y. 
VoI1eu7 

A.ron-Davla C~ Santa lIIonlca, Cal. 
Abbcitt Translator Labs., L.A., CaL 
ACDC Elclm~ OcemwRle, Cal 
Acopian Corp., Easton, Pa. 
Advanced High Voltage Inc., Van Nuya, 

Cal. 
AIco Elctm. Prod~ North Andover, 

Mas .. 
Almond lnatrs. ~ Covin .. Cal 
Analogic, Wakefield, Mass. 
Arnold lIagnetlca, Culver City, CaL 
B & F Instrs., Inc., ComweHs Hgts., PI. 
Beckm.n I~ H.11pot Dlv., Fullerton, 

Cal. 

Power Supplies, Modular 
Burr-Brown Reach. Corp., Tucson, ArIz. 
CALEX (CalWornia Elctm. Mfg. Co.), 

Alamo, CaIW. 
CIIIfomIa lnatrs. Co., San DIego, Cal. 
CEA, Sen Lula Obl.po, Cal. 
Chrlatle EIec., Los Ang ..... Cal 
Constant Voltage Co., Chicago, III. 
Cross Elactronics Inc., Warrendale, Pa. 
Deltron, Inc., N. Wales, Pa. 
Dyna\ab Corp., Van NuVS, Cal. 
Dynamic Controls Corp., S. Windsor, 

Conn. 
EI lnatrumenta, Derby, Conn. 
Electro Devatopment Corp., Lynnwood, 

W ..... 
Electronic DeY. Corp., Boston, III .... 
Elctm. Memories, Hawthorne, Cal. 
Elactronic Modules, Inc., PasadBna, cal. 
Electroatatlca, Inc., San Diego, CA 
Elgenco, Inc., Santa lIIonlca, Cal. 
firing Circuits, Norwalk, Conn. 
Frequency DevIcea, Inc .. Haverhill, ...... 
General Resistance, Inc., Mt. Vemon, N.Y. 
~or Corporation, 1118na_, V •• 
Heath Co., Benton Harbor, Mich. 
Hope Elctms., CIWton, N.J. 
m Jenninga, San Jose, Cal 
Lambda EIctms., MelvUI., N.Y. 
LH R .. earch, Inc., Santa Ana, Cal. 
Mag-Con, Inc., New Brighton, Minn. 
IIkl-Eastem Inde., Scotch Plains, N.J. 
IIIL Electronics, Lowell, M .... 
Natlonat ~r Prods. Inc., H.v.rIII" 
II .... 

NH Research, Inc., Santa Ana, Calif. 
Northeast Sciantific Corp., Acton, Mass. 
Nucleonic Prods .• Canoga Pk, Cal. 
NUCOR Corp., DenvlHe, N.J. 
NWL Traneformera, Trenton, N.J. 
Pioneer Magnetics, Santa Monica, Cal. 
Power-Matic, Inc., San Diego, Cal. 
POWERTEC INC~ Chatsworth, Cal. 
Rantac Div., Calabasas, calif. 
Ratelco, Inc., Seattle, Wash. 
Robicon Corp., Pittsburgh, Pa. 
Rosemount Nashville Inc., Lavergne, TeM. 
Sloan Technology Corp., Santa Barbara, 

Calif. 
Speflman High Voltage Elctrna. Corp., 

Bronx, N.Y. 
T".Dynemlca/W.nlll ... Fort 

Washington, Pa. 
Trio Labs, Inc., Plainview, N.Y. 
Universal Elctms. Co., Irvine, Cal. 
Vactrol, Inc., Rockville, Md. 
Viking Modules, Waltham, Mass. 
W-F Products, Inc., Denv.r, Co. 
Warren G-V Communications, Livingston, 

N.J. 
Xentek, Inc., Santa Fe Springs, CalW. 

Power SUpplies, Constant 
Voltage/Constant C"rrent 

Kepco, Inc., flushing. N.Y. VoI1e?38,739 
IIIkl-Eastem Inda., Scotch Plllns, N.J. 

VoI1e?62,783 
Po_/llat., HIICkenaack, N.J. 

VoI.1 ..... 
Sanforcl..MIHer Corp., Brooklyn, N.Y. . 

VoI2e&19; VoI.ae1272 
Standard Power, Inc., Santa Ana, CaL 

Vol 1"874 
svstron Donner Trygon EIctm .. Sub., 

Wetitbury, N.Y. _____ .. VoI1e&13,914 
Advanced High Voltage Inc., Van Nuya, 

Cal 
Almond lnatrs. Co~ Covin., C.I 
Arnold Megnetlcs, Culver City, C.L 
B & F Instrs .• Inc .. Comwells Hgts., Pa. 
B.H. Inds., Los Angeles, Cal. 
Callfomlll lnatrs. Co., San DIego, Cal 
ChrIstie EIec., Los Angel .. , CaL 
Cross Elactronics Inc., Warrendale, Pa. 
Deltron, Inc., N. Wales, Pa. 
DynaIab Corp., Van Nuya, Cal 
Dynamic Controls Corp., S. Windsor, 

Conn. ' 
Electro Development Corp., Lynnwood, 

W ..... 
Electronic DeY. Corp., Boston, ' ....... 
Elctm. Memories, Hawthorne, Cal. 
Elactronic Modules, Inc., Pasadena, Cal. 
Frequency Davlcea, Inc., H.verhll, , 

Meas. ' 
Ganeral Resistance. Inc., Mt. Vell1(ln, N.Y. 
Hope Elctrns., Clifton, N.J. 

Lambda EIctms., Me1vliie, N.Y. 
Mag-Con, Inc., New Brighton, MIM. 
McKee-Pedersen InSlrs., Danville, Calif. 
IIIIL ElectronIcs, Lowell, III .... 
NH Research, Inc., Santa Ana, CaIW. 
NWL Tranllformera, Trenton, N.J. 
Power·Matic, Inc., San Diego, Cal. 
Rantec Div .. Calabasas, Calif. 
Ratelco, Inc., Saattle, Wash. 
Robicon Corp., Pittsburgh, Pa. 
SpeRman High Voltag. Elctrna. Corp., 

Bronx, N.Y. 
T ... DynamIcaIWanI .... Fort 

Washington, Pa. 
Trio Labs, Inc., Plainview, N.Y. 
Tucker Electronics Co~ Garland, Tax. 
Vectrol, Inc., Rockville, Md. 
Warren G-V Communications, Livingston, 

N.J. 
Xentek, Inc., Santa Fe Springs, Calif. 

Power Supplies, Modular 
Abbott Translator Labs., LA., CaL 

Vol ,.,-513 
ACDC Elctms., 0c:eanaIde, CaL 

VoI1e571,572,574 
Advanced High Voltage Inc., Van Nuye, 

Cal. __ ._. __ • __ M_ ...... __ ... Vo11e&14,696 

Alco Elctm. Prods., North AndcMIr, 
Mess. .... _ ......... _ .. _ .. __ .. ___ ._M Vol N5I 

Arnold lIIagnetlca, Culver CIty, CaL 
VoI1e&11N07 

BII1'I'"8rown Reach. Corp., Tucson, ArIz. 
VoI2r.IOII 

CEA, Sen Lula Obiapo, CaL 
VoI, .. ,H33 

Compumod, I~ H.verhR~ M .... 
VoI..-ua· 

Comput.r Prods., Ft. Lauderdale, F\a. 
. Vol ,., 

Cps, Sunnyvale, Calif •• ______ VoI108S2 

Cycon,~,Sunnyvale,C~._VoI~· 
Del Electronics Corp~ lilt. Vernon, N.Y. 

VoI1e&84 
Dyna-MocI ~ Prods., LHtIa Ferry, 

N.J. __ .... M ______ .. __ VoI1 .... B83 
Dynage, BIoonIfIeId, Conn. • __ Vol , ... 
Dyn.mlc Control. Corp., Power Supply 
0Iv~ So. Windaor, Conn. ._~ Vol ,., 

Eleaco-Dlv. Buchbinder Corp.. 
B\oomfIeId, Conn. _H ... VoI10861,B87 

Elcor Prods. W.lex EIctms., SHver SprIng, Mel . ____ M _______ Vol , ... 

Electro Development Corp., Lynnwood, 
Wash, _ .... ______ .. ___ .. Vol 10870.171 

EIectro-Module, Inc., Pomona, CaL 
VoI1e&72 

Elctm ....... Inc .. Neptune, ,..J. 
Vol 10875 

Electroatatlca, Inc., San DIego, CA 
Vol ,...,. 

Ferrotran Elctrn., N_ York, N.Y. 
VoI1086H14 

firing Clrculta, Norwalk, Conn. 

Vol ''''''''' Frequency DevIcea, Inc~ Haverhill, 
Meas. _H __ M._H •• _._. _____ .. VoI2e&15 

HewIett-PllCkard, Palo Alto, CaL 
. VoI1 ..... 

HIpotronIca, I~ Brawater, N.Y. 
Vol 1 ... 

Ind'L Teat Equip., Clifton, NJ _ Vol ''''' 
lnatrumant Componenta Co., Mentor, 

OhIo _M ........... ___ .. ____ VoI1e?02,703 

Intronlcs, Inc., Newton, III .... Vol "" 
ITT JennIngs, San Jose, CaI __ Vol 1 ... 
Kepco, I~ flushing, N.Y. 

Vol 1e?08-717,719,72O,m 
Lambda EIctme., IteIvIIe, N.Y. Vol 1..,. 
IIIkl-Eaatam Inde., ScotcII PIaInI, N.J. 

Vol ,..,. 
IIIIL Electronics, Lowell, ...... 

VoI1e7140781 
Modulat Power, Sen DIego, CaL 

VoI1e?87 
National Power Prods. Inc., Haverhill, 

M .... _MM._,.; ____ • __ • Vol ,..,...773 
NUCOR Corp., DenvIlle, N.J. 

VoI1-n1,m 
Power Daslgns, W .. tIIwy, N.Y. 

VoI1e?13,785 
PoWer/Mate, Hackensack, N,J. 

Vol ,e?9'-7II,1IfIO.8OI,I08-I,O,.,4-81&, 
. fI2O-827,83N34,841-849,15N58 

POWERTEC INC., ChatewortII, CaL 
VoI.1~ 

RO AIIIoca., Man\o PIL, CaL 
Vol 1- 117........,' 
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PowerSuppli'.f; Modular (cont'd) 
Sanford-Millet eorp.. 8rooIdYn; N;V, 

,.,' ,', Vol P1111; Vol :te1272 
SemicondUctor Circuits, Inc., H8"*,,III, 

Ma. ••••••• ..;." ... j. ••• _ ... _ • .;. •• ,.;"~,V0I1ea73 

Sola EIec. Div:; Elk Grove VlUage, III. 
'Vol :te1287 

Solid State Devices,' Inc., La MIrada, 
CaL ••• _ ................. _ •• _ .. _.,.~ .... Vol1esa7 

Sorensen Co •• Menche8ter. N.H. 
VoI1ef177479 

Standard Pow .... Inc., Santa' Ana. caL ': 
V0I1ee74 

Systron Donner Trygon ~ctnul. Sub.. 
WestbUry. N.Y •••• __ ...... ;. V0I1ee16,917 

Techmar Corp., Los Angeles, cal 
, VolM39 

Teehnlpower Inc~ Ridgefield. Conn. 
V0I1et183 

Teenefics, Inc., Boulder, Colo. 
VoI1ee92-895 

Tele-Dynamlcs/Wan/ass, Fort, 
Washington, Pa ••••••••••••• .:. Vol1e9OO-1102 

Todd Producta Corp., Fannlngdide. N.Y. 
VoI1ee97,-899 

Unlve,raal'VoltronlcS Corp., IIi. Kisco, 
N.Y., .................................. ~_ ..... V0I1ee22 

AlmOnd Instra; co., CoVina, cal 
American Power Systems Corp,. 

Worcester. Mass. 
Anildyne. Santa Fe Springs. Cal. 
AI1alogli:, Wakefield. Mass: 
B & F Instrs,. Inc" Cornwells Hgts,. ~a, 
a.rtan' Assocs:, In~ Hicksville, N;Y. 
eH Inds" Los Angeles. Cal. 
C/ILEX (Cal~ornla Elctrn, Mfg. Co,), 

Alamo, CaI~, 
CoIllPUmad, Inc •• Haverhill, Mass. 
Cor\siant Voltage Co., Chicago. III. 
Control Data Corp" MinnEiapalis, Minn. 
C90trol Sciences. Inc,. Granada' Hills, Cal. 
Deltron, Inc" N, Wal,es, Pa, 
DIaIProds, C9" Bayonne, iII:J, 
pynarnic Controls Corp" S, WoridsOr, 

Conn. 
Elctrn, Memories, HaWthorne, Cal. 
Eiectronic Modules, Inc" Pasadena. <;al. 
GPS Corp" Framlngh8lll, MasS. 
GRII ~rp., Medford, N.J., 
International Rectifier, EISegundo, Cal. 
Keltl'9n Corp., Waltham, MaSs. ' , , 
LHlieaearcti, Inc." santa Ana, CaL 
Marathon Electric,'Norwalk, Conn: 
NWL Transformers, Trenton, N.J. 
Power-Malic,lnc., San D;ego, Cal. , 
Power Techilol09Y, Inc., .uttte RoCk, Ark." 
Rsntec Div., Calabasas, Calif. 
Singer Co" Llltle Falls, N.J., " 
Solid State Elctrns. Corp., Sepulveda, 

cal. 
Sl*Iman High Voltage Elctrn8. Corp •• 

Bronx, N.Y. 
Telltronl •• Inc., Beaverton, Ore. 
Teledyne Philbrick, Dedham, Mass. 
Triad-Utrad Dlv., Huntington, Ind. 
Trio Labs, Inc., Plainview, N.Y. 
Universal Elctrns. Co., Irvine, Cal. 
Varian Assocs., Palo Alto, Cal,. 
Yelimex. Santa Clara, Calif. ' 
Viking Modules, Waltham, Mass. 
Xentek,lnc., Santa Fe Springs, Calif. 
Z.nex, Inc., Coneord, Calil., 

Power, Supplies, D-C Output" 
Current Regul,ted 

AIotP Capltron Div,/AMP Incorpaf!lled. 
ElIzabethtown, Pa ..... , .... Vol t~8,579 

Ferrotran EIctrn~ New York, N.Y. 
VOI1e&82-e&4 

In8trument Components'Co •• lIentlH', ,r', 
, Ohio .......................... _ ............ Vo11~02 
Kepco, Inc., flushing, N.Y. Vol 1-709.719 
Kilovolt Corp., Hackensack, N.J. 

V~1et56,7:57, 
Po_i', Designs, Westbury. N.Y. 

Vol 1.785 
SanfOrdoMlller Corp., Brooklyn. N.Y. ' 

Val P1111; Val :tel272 
Selllicanductor Circuits, Inc., Haverhill, 

lIa. • .............. ..;_._ .......... ; ... ..;. Vol ,.72 
SolId State DevIces, Inc., La Mirada, 

CaL .............. _ .. ;_~ .................... Vol11-s97 
Spellman' High,VGltageElctrns. Corp.. 
,,8ronx, N:.Y. _'" .. _,_ ..... ~_~ V0I1ee97 
Standard Pa_r, I~ Santa Ana, cal. 

V0I1ee74 
Sy8tron Donner Trygo/I Eli':trns. SUb.. ' 
',Westbuiy;' N.Y •• -'-............ V0I1ee13,914 
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Techn~ 1nc.,8IcigefteId. 0-;", 
VoI ... 83 

WIlmore Elctms. Co., ,Ourbam.'N:.C. , .. ' 
'voUee32 

Acme Elee. Corp., Cuba; N.Y.:: 
ADe Prods., Minneapolis, Min"; 
Advanced Energy ConVersion"Belmont;,. 

Cat. 
Advanced High VoItage'lnc.,VanNuys,' 

CaL 
AdvanCed Kiiletics, Costa Mesa, Calif. 
Almond lnatrs. Co., Covina, cal 
AmerlCIIII Vactar Inc~ SprMgfIekI, N.J .. 
AMF Electical Prods .. Alexandria, Va:' , 
Anadyne,- Santa Fe Springs, Cal. 
Analogic, Wakefield, MEISS. 
Arnold Magneflc:s, Culver City. ,Cat •. 
AUL Instrs., Inc., Flushng, N.Y. 
B & Flnstrs.; Inc .. Cornwells Hgts., pa. , 
Beckman Instrs;; HeUjIot Div .. Ful/ertOll; 

cal. 
Bendix Corp, Towson, Md. 
Bendix Corp., Sturbridge, Mass. 
Biometrics Instrument Corp., Garland, Tex. 
aur....arown RII8\lh. Carp., 'Tucson" ArIz; 
CALEX (CalifomlaElctm. Mfg. Co.), 

Alamo, Calif. 
CEA, San luis Obispo; cal. 
Chemical Etching Equip. & Supply, 

Alexandria, Va. 
Chrletle EIec., Loa Angeles, Cal. 
CML-Macarr, Inc.. -Edison; N.J. 
Constant VOitaga Co., Chicago, III. 
Control Data Corp., Minneapolis, Minn. ' 
Control Sciences, Inc., Granada Hills, Cal. 
Cross Electronics Inc., Warrendale,Pa 
Del Elactronlcs C~ lit Vernon. N.Y. 
Oeltron, Inc., N. Wales, ,Pa. 
Dial Prods. Co., Bayonne, N.J. 
Dynalab Corp., Van Nuys. CaL 
pynamic Controls, Corp., S. Windsor, 

Conn. 
DynamlcControls Corp., Power Supply 

Dlv •• Sa. Wlndllor, Conn. ' 
Dynamic Instr. Corp., Plainview. N. Y. ' 
EI Instnimenta; Derby. Conn. 
Electro Developmeirt Corp., Lynnwood. 

Waah. 
Electro-ModUle, Inc., Pomona. CaL 
Elctrn. 11_, 'Inc.; Neptune, N.J. 
Elctrn. Memories, Hawthome, Cal. -
Elgin EIctrns. Inc .. Waterford, Pa; 
Energy Systams, Palo Alto, Cal. 
Fairchild Sound Equip., CQrnlllBCk, N. Y; 
firing Circuits, Norwalk, Conn.. 
FMC Corp., Homer- City, Pa. ' 
Gates Elctrn. Co., Btonx, N_Y. 
GPS Corp., Framingham, Mass. , 
GRM Corp., Medford, N.J. 
Hewlatt-Packard, Palo Alto, CaL 
Intech, Santa Clara; Cal. 
Interelectronlcs C~~, ,..Y. 
lonlcs, ,Inc., Watertown, Maiill' " " 
JuIIeAesearc:h Lab., New YOI'll; N.Y.' 
KeitrOn Corp.; Waltham,"Mass. 
Lambcla,Elctms.,MelvIIIe, "N:.Y. 
LH Research, I~ Santa Ana, cal. 
Mag-Con, Inil., New BrighlO1'l. M~. ' 
MElgnatiCll, Dlv. Of. Spang Industries, Inc., 

Sandy Lake, 'Ba; :" ' 
Mld-Eliatem"lnda.; Scotch Plains, N.J. 
IIIL Electronlc:s" Lowell,. Mus. 
lIoduIar Power. san DlagO, CaL 
N.J.E. ,Corp;" Dayton. N.J. ' 
Northeast Scienttfie Corp., Acton'.' Mass. 
NUCOR C.."., 'Denvllle, N.J. 
NWL Transformers, Trenton, N.J. 
Oeco Corp., Portland, Ore. : .: 
Oxfordlnstr. Corp"AnnapOlis, Md. 
Peschellnstrs.i'Cape Coral,.,Aa.' 
Plastic Capac~ors, Inc.:"chicago, III. 
Pow"'/Mate, HackenSaCk, N.J_.: 
Power Teohnology,'loo.,:Little RoCk, Ark .. , 
Rantee Div., Calabasas, CaIH. ' " 
Rateleo, Inc.,. Seattle. 'WaSh., . 
RO Aaaocs" ~.Pk.o CaL 
Singer Ca., UttIe.Falls,N.J. 
Sole EIec. DIv~ Elk Grove Village, :IIL 
SoIIdsIate ControlS, Inc., Columbus, Ohio 
Sorensen Co~ lIenche8ter, N:.H. " 
SyatroJI.Danner Corp., Com:CmI; C8I. 
Syatron.DonnerCOIICOrdlnatr.Dlv~· .. 

Concord;Cakf' 
Systron-Oomier Datapul8e"Di'l!~'CuIver 

City, CaL ' 
Systron.Dcimier Kruse EIctms. Sub., 

Sunnyvale, cat. ," 

PRODUCT INDE,X'aDIRECTOR't 
Syatron-IlO/Iner.,'MIcr6wave DIY;" VIIn ," 
, Nuyv,eat. . . 
:rectmIa"C~,Lci8 AngaJas, CaL" '" 
Tektronix; Inc~ BeaverI!XI; Ore, 
Tela-Dyll8mlc8lWanlass, Fort 
, Waahlngtan, Pa. 
Tel8dyne'Mec.; Palo AltO; Cal: 
Todd Producta Corp., Far~ngdale,l\I.Y. 
Topaz EleCtronics" San ,DIego. cal;' 
Triad-utr'Iid Div., Huntington, Ind. 
Trio Labs, Inc., PlainvIeW, N.Y. 
Universal Elctms. Co., Irvine, Cal. 
Varian Assoes., Palo /lIto, Cal. 
Vectrol, Inc., Rockville, Md 
Vibrac:COrp., Chalmsford, Mass. 
VOltex Co., Inc., Farmingdale, N.Y. 
O. S. Walker Co., Worcester, Maiis. 
Wamer Elec. Brake & Clutch Co.; Beloit, 

WISe.·: ' 
Xentek, Inc., Santa Fe Springs; CaIH. 

Power :SIlPplles; ,D~ Input, .' 
Up to 10,000 VDC Output 

AIII'oH)avls Co., santa'MonIca, Cal. 
VOl oP444,445* 

Abbott Tranal8tor Labs., LA .. Cal. 
1101,1"588-581 

Advanced High Voltage Inc~ VanNUya, 
Cal ................ ;;.. .. _ ... ..;. ..... VOI1-S94,5115 

AMP C8pItron DiY.! AIIP Incorporated, 
Ellzabefhtown. 'l'a. .......... VoI1-S78,579 

Amold'Magnatlcs, Culver CIty. 081. 
VoI1-598,5IIII,604-6!l7 

Autronlcs Corp., P_dena, Calif. 
.VoIP333 

BUI'fo8rown Resch; COrp., Tucson, ArIz. 
, VoIP309 

CEI\, San Lid. Obispo, Cal. 
Vol 14i6111-631 

Campumod, Inc .. Haverhill, Mass. 
, 'Val4e452,453~ 

Compumod, II'IC .. Haverhill, Mass. 
VoI1e&50 

CPS"Sunnyvale, Calif, ....... ..;.. Vo/14i652 
CreatronicB, Inc.,Creatllne, cal. 

Vol 10653 
Datal Syaterns Inc~ Canton, Mass. 

VOl 1"339 
Oynalab Corp., VanNuys, Cal ValP312 
Dynamic Cantrolil Corp~ Power S""ply 

Div., So. WIndsor. Conn ......... Val,1e661 
ferrotran Elctm~ New"York, N.. Y. 

VaI1e662-884 
Firing, Circuits, Norwalk, Conn •. 

V0I1e66O,681 
Frequency Devices, Inc., HaverhH~ 

lIass. ._ .......................... __ .... Vol 2"585 
Inlltrument CompOnents Ca~ Mentor" 

Ohio .... __ ...... __ ....... _ ....... _. V0I1.70S 

Inte~ronIcB Corp"~;;~701 
Intronlcs, In~ Newton, Maail; . Val P316 
National Power Prod&. Inc.. Haverhll~ 

Mas ........................ V0I1-nO;n2,nS 
Nova Elecb1c Mfg. Co., Nutley; N ..... 

, . V0I1-n6 
Power/Mate,oHackenaaCk, N.J. 

V0I1et144,847-849 
RO Assoc:s., lIenlo Pic., cal .... Vbl1ee70 
SlIIIforcWoIIlller Corp., Brooklyn, N_ Y. 

, - VoI.P1111; Val ~1272 
Solid State Devices, Inc., La Mirada, 

Cal _ ... _ ................... _ ..... _ ..... Val 1-587 
SpeUman High Voltage ElCtrna, Corp., 

Btonx;N. Y •• ; ...... _ .......... V0I1ee97-891 
Technlpower Inc.;Rldgefleld,Conn. 

Va11ea83 
Tecnetlca,I~:BouIder. Cola. 

" Vol1ee92-885 
Topaz Electronic:$, San Otego; cal. 

, V0I1ee09 
Venus Sctentlfic, Famdngdale" N.V. 

, . V0I1ee"30 
wnmore Elctms. Co., Durham,' N.C. 

Vo11ee32 
Advanced 'Energy Conversion; Belmont, 

Cal. 
AlmOnd lninrs. Co.; CoVina, cal 
Alpha Components Corp .. EI Segundo, 

Cal ' 
Analogic, Wakefield, Mass. 
Bendix Corp., Sturbtli:lge"Mas&.·· 
Bertan Aasocs.. Inc., HICksville, N.Y. 
Conslanl VOltage Co., CIlicago, ll~' , 
De/,ElectronlcaCorp;, lit V"""'"' N.Y. 
baltec ,COrp.,SBn,DIego,: CaL .;, 
Dressen-$ames Elctms., PasadeI\!l, Cal: 

Dynamic Controls<lorp." S. Wjntlsor,.;; 
Conn.,' ", 

Electro De\ielapmlllit Corp.; Lynnwood, 
Wal!h, . ',' ,". . , ",' 

Electro'PaC!fic, Inc:, Goleta, Calif. 
ElectronIC MOdUles, Inc., pasadena,Cal. 
Efl, TilChl\Olog~al Procla. (EEM)' Erie, .pa::. ',' ',' " . 
Freetl Tran,&fonner Co., Btdyn., N.Y. 
Hope, EICt(llS., Clifton, N.J. ' 
Marathon, EleClric, Norwalk, Conn. 
MIL ElectronicS; towell, II .... 
North IOlectrie Co., Galion, Ohio, 
Oeeo, Corp.: Portland, Ore. ' 
Pioneer Magnetics, Santa Monica, Cal. 
PI~ Capacitors, Inc., ChicagO, III. 
Power'Deslgns, Wealbury, N.Y. 
Power Techl)Ology, Inc., UtIle Rock, Ark, 
Powercube Corp, Waithllm, Mass. 
Ratalco. lilc.,Sealtla, Wash. 
S,micC!nduetor Circuits, In~ Haver'hll~ 

1Ia. 
Sierra $ys., Mountain View, Cal. 
SorenSen Co., lIanche8ter, N.H. 
Spefry InfOrtnat~ DISprayaDIv~ 

SCattedale, ArIz. 
Teledyne Mee., Palo Alto, Cal. 
Terado Corp1 St. Pall~ Mlnn. 
Todd ProdUcts Corp., Farmingdale, N.Y. 
Tqrotron.Mt.'Vemon, N.Y. 
Trio Labs, Inc., PI/iinview, N.Y. 
Velonex, Santa Clara, Calif. 

Power Supplies; ~ Input, 
Over 10,000 VDC Output 

Advanced High Voltage Inc., Van Nuys, 
CaL ..................................... VoI1e&94,595 

AMP Capltron Dly.lA,MP IncorpOf!lled. 
Elizabethtown, Pa •.• ~ ...... VoI1-S78.m 

Autronic;a Corp~ PaSadena, calif. 
. VoIae333 

Cps, Sunnyvaie, Calif ............ _ Vol 10852 
Electro-M~ule, Inc., Pom~,"a, CaL 

, ' ' V0I1e&72 
SpeUmatI High Voltage EIctrnB. Co~, 

Bronx, N.Y. ~ ..... ,._ .. ; .......... V0I1et187-891 
Technlpower Inc., Ridgefield, Conn. 

V0I1et183 
Venua ScIentific, FarmIngdale, N:Y. 

'Vol" 1ee28,930 
A/lIllogic, Wakefield, Mass. 
Bendix Corp., Sturblidge, Mass. 
Bertan A8sacs., Inc., HlcksvUIe, N.Y. 
Constant Voltaga' Co., C/licago, III. 
Del ElectronIcS Corp., MI. Vernon, N.Y. 
Deltaray C,orp., Woburn; Mass, 
Electro. Developnient Carp." Lynnwood, 

WiIBh. 
Hlpatronics; lric., Brewater, N.Y. 
Northl¥lSt Scie/llific Corp., Act9n, Mass .. ' 
NWL Tral1l1fotmars, Trenton; N.J. 
Oeca Corp., Portland, Ore: ' 
Plaslic Capacitors,lilc., Chicago, ilL 
Power DeSIgns, Westbury, N.Y. 
Power TechnOlogy. Inc .• Ultle !'lock. Ark. 
Sierra Sys., Mountaiil View, Cal. 
Tecneflcs, 1!\Co, Bo~lder. ColO. , 
Teledyne Mec., Palo Alto. Cal. 
Velonex, Santa Clara, Calif. 

Power Suppll.s, Arc Lamp 
AMP C8p1ti'on Dlv./AMP Incorporated, 

Elizabethtown, Pa. .. • ....;_. VoI1-578,S79 
ChrlatJe.EIII!c., Loa 'Angeles, Cal. 

V0I14i649 
Elctrn. lleas. Inc., Neptune, N.J. 

. ' .' .' ,V0I14i674 
Firing ~lrCulta, NorWalk, Conn. Va11e680 
Spellman High VaHage Elctrnl\- ~rp;; 

Bronx, N.Y ............ _ ........ _._.; .. ,V0I1ee97 
Universal Voltronics Corp., MI. Kisco; 

N.Y, .... ;;,.,.,_..; ...... ~.",._ .. ~ ••• Val 1ee23 
Acme Elec. Corp., Cuba, N.Y. ' ' 
AdvanCed Energy Conversion, Belmont, 

Cal. .. ",,' 

Advanced Kinetics, Costa Mesa, Calif. 
AmerIcan VectOr Inc.. Springfield, N.J. 
Applied Control Co., Fairfield, N.J. 
Barten Assocs., Inc.. Hlckeville, N.Y. 
CMl-Macarr, Inc~ EcIlson, N.J. 
ConstanfVollagt·Co., 'Chicago, III. 
Del Electronics C~ MI. Veman, N.Y, 
Dynamic Controls Corp.,S. Windsor, 

Conn. ' " 
DynamIC. ControIa Corp.; Power IlUPPIy 

Div;. ~ WindSor, Conn. 
EG&G, Inc. ,Bedford; Mass. 

,Elmac; San,Carlos, Calif. 



PRODUCT INDEX" DIRECTORY 
Electro Development Corp., Lynnwood, 

WII8h. 
Electro-Module, Inc., Pomon .. C8I. 
Electro-Opticallnds., Inc., Santa Barbara, 

Cal. 
Gatas, Geo. W. & Co., Franklin Sq., N.Y. 
GTE Sylvania Inc., Danvers, Mass. 
illumination Incla., Ine~ Sunnyvale, CIII. 
lonIcs, Inc., Watertown, Mass 
Kilovolt Corp., Haekenaack, N,J. 
Mag-Con, Inc., New Brighton, Mim. 
Magne~cs, DiY. of Spang Industries, Inc., 

Sandy Lake, Pa. 
Maxwell Labs;, Inc., San Diego, Calif. 
Meg.vOlt, Inc., New York, N.Y. 
Mkl-Eut.m Incla., Scotch PI.Ina, N.J. 
NWL TranBforme .... Trenton, N.J. 
Opad Elec. Co., Inc., New York, N.Y. 
Power ConversiOn Prods. Inc., Crystal 

Lake. III. 
Power Designs, Westbury, N.Y. 
Sol. Etac. Dlv., Elk Grove VIII",., III. 
Sorenaen Co~ M.nchest.r, N.H. 
T.Ie-Oyn.mlcalWanl .... Fort 

Waahlngton, Pa. 
Topaz electronIC .. San. DIego, Cal 
Union Carbide, Carbon Prods. Div., New 

York. N.Y. 
U.S. Scientific InSlrs., Watertown, Mass. 
Velonex, Santa Clars, calif. 

Power Supplies, BI-Polar 
AMP Capltron .DIv.!AMP Incorporated, 

Elizabethtown, Pa. ...• _._. VoI1es78,579 
HewI.tt-Paekard, Palo Alto, Cal. 

Vol 10697 
Kepco, Inc., flushing, N.Y. __ .... Vo11e'718 
Samlconductor Circuits, Inc., HaverhHI, 

Me. _. __ ... _ ... _. __ . __ ................ Vol 1ef172 
Teehnlpo_Inc., Ridgefield, Conn. 

. Vol 1 .. 83 
Aaron-Davis Co., Santa Monica, Cal. 
Abbott Tranalator Labs., L.~ Cal. 
Acopian Corp .• Easton. Pa .. 
Advanced Energy Conversion. Belmont. 

Cal. 
Advanced High Voltage Inc., Van Nura. 
Cal 

American Power Systems Corp., 
WorC8$ter. Mass. 

AmerICan Vector Inc., Springfield, N.J. 
Amp Inc., Harrisburg, Pa. 
Anadyne, Santa Fe Springs, Cal. 
Arnold Magnetics, Culver City, Cal. 
Avt.1 Corp~ Covina, Cal. 
Bertan AaIlOCa., Inc., HlCkavlHe, N.Y. 
Burr-Brown Reach. Corp., Tucson, ArIz. 
BUl1'OlllJha Corp., Pasadena, C.l 
CEA, San Lula ObIspo, Cal. 
Cober Elctma., Inc., Stamford, Conn. 
Componants Corp .• Denville. N.J. 
Computer Proda~ Ft. Lauderdale, Fla. 
Constant Voltage Co .• Chicago, III. 
creon, Inc., Sunnyvale, C8I. 
Del ElectroniCS C~ Mt. Vernon, N.Y. 
E-Tronics, Sepulveda, Cal. 
Electro Development Corp., LynnWood, 

WII8h. 
Etactro-MocIuIe, Inc., Pomona, Cal. 
Fluke. John Mfg. Co .• Inc .• Seattle, Wash. 
Frequency DevICea, Inc., HaverhHI, 
M .. a. 

Gaplnstr. Corp., Hauppauge, N.Y. 
Gatea Elctm. Co., Bronx, N.Y. 
GPS Corp., Framingham, Ma4S. 
HlpotronlCs, Inc., Brewster, N.Y. 
Intarelectionlca Corp., Congers, N.Y. 
Intronlca, Inc., Newton, M .... 
m .lennlngtl, San Jose; Cal 
Magnetics, Div. of Spang Industries, Inc., 

Sandy Lake, Pa. . 
Maxwell Labs., Inc., San DIego, Calif. 
Megavolt, Inc., New YoriI..N. Y. 
MICrotran Co. Inc:., VaHey stream, N.Y. 
MIL Electronlca, Lowetl, M .... 
NatIonal Power Prods. Inc., HaYerhH!, 

M .... 
NUCOR Corp., DenYllle, N.J. 
NWL TransfOrme .... Trenton; N.J. 
Opamp Labs. Inc., Loa Angelea, CIII. 
Peschallnstrs,. Cape Coral, Fla 
Plastic Capacitors, Inc .• Chicago, III. 
~ De$lgna, Weatbury, N.Y. 
PowerIMate, Hackensack, ".J. 
Power-Matic. Inc., San Diego. Cal. 
POWERTEC IN~ Chatsworth, C.L 
Sorenaen Co., Manchest.r, N.H. 
Spectra Sonics, Ogden, Utah 

Spellman High Voltage Elctms. Corp., 
Bronx, N.Y. 

Standard P_, Inc., Santa Ana, Cal. 
Todd Products Corp~ Farmingdale, N.Y. 
Torque Systems, Waltham, M .... 
TriO Labs. Inc., Plainview, N,Y. 
Universal VoItronIca Corp., Mt. KIsco, 

N.Y. 
Velonex, Santa Clara, Calif. 
O. S. Walker Co., Worcester. Mass. 

Power Supplies, CRT 
Advanced High Voltage Inc., Van Nuya, 

caL ._. __ Mn_ ••• _. ___ ...... VoI1es94,595 

AMP Capltron DIv.lAMP Incorporated, 
elizabethtown, PL ...... M .. VoI1es78,579 

Bertan Aaaoca., Inc., Hickaville, N.Y. 
. Vol 10615 

CPS, Sunnyvale, calif ........ _.M. Vol 1e&52 
Del EIectronIca Corp., Mt. Vernon, N.Y. 

. Vol 1 .. 54 
KRL electronIC .. Manchaat.r, N.H. 

Vol~1145 
MIL Electronics, Lowell, M_. VoI1e'766 
Power Designs, Westbury, N.Y. . 

VoI1e'783 
Spellman High Voltage Elctma. Corp., 

Bronx, N.Y ...... _. __ .M. VoI1eea7,889,8tO 
Technlpower I~ Ridgefield, Conn. 

. VoI1eaB3 
Unlv.raaI Voltronica Corp., Mt. Kisco, 

N.Y. _M_._ .. MM. __ ... _ ... M .. _ ..... MM .... Vol 10923 
Varo SemIConductor, Inc~ Gartand, Tex. 

VoIM74 
V.nus Scientific, 'Farmlngdale, N.Y. 

V0I1092B,830 
Aaron-Davla C~ Santa MonICa, Cal. 
Advanced Energy ConversiOn, Belmont, 

Cal. 
AmerIC.n Time Products, WoodaIde, 

N.Y. 
AMF Electical Prods., Aleximdria. Va. 
Arnold MegnetlCa, Culver City, Cal. 
Astro-Metrix, Burbank, Cal. 
BiOmetries Instrument Corp., Gariand. Tex. 
BuloYa Watch Co., Servo Prods. 

ElCtrn8. DIv., Woodald., N.Y. 
Constant Voltage Co., Chicago, III, 
CreatronlCa; Inc. CresUlne, Cal 
DynamIC Controta Corp., ~ Supply 

DIY., So. Windsor, Conn. 
Electro Development Corp., lynnwood, 

Wash. 
Electronic Resch, Assocs., MoonaChie, 

N.J. 
ErIe Technoi0gicai Prods. (EEM), ErIe, 

Pa. 
AFllridustries Inc., Long Branch, N. J. 
Gap Instr. Corp., Hauppauge, N.Y. 
Gould Data Systams. Newton Uppar Falls, 

Mass. . 
Interelectronlca Corp., Congers, N.Y. 
Keltron Corp., Wallham. Mass. 
Mag-Con, Inc., New Brighton. Minn. 
Megavolt; Inc., New York, N.Y. 
North Electric Co .• Galion. OhiO 
NUCOR Corp.,. Denville, N.J. 
Oeco Corp., Portland. Ore. 
Pioneer Magneties. Santa Monica. Cal. 
PowerlMate, Hack_ack, ".J;' -
Sierra Sys., Mountain View, Cal. 
Todd Products Corp., Farmingdale, N.Y. 
Torotron, Mt. Vernon, N.Y. 
Velonex, Santa Clara. Calif. 

Power Supplies For 
Computers 

AMP CapItron DIy.! AMP Incorporated, 
EIizabathtown, Pa •• _ .. __ ._ .... VoI1es78 

Compumod, Inc., HaVerhill, M .... 
Vo11ee50 

Electro Dev.1opment Corp., LynnWood, 
Waah. "_'_M"_'_"' __ ' __ " Vol 1"670 

Electro-Module, Inc., Pomona, caL 
VoI1ef172 

Mld-Eaatem 1IIda., Scotch Plaine, N.J. 
VoI1e'783 

Spellman High Voltage Elctrna. Corp., 
Bronx, N.Y. ___ ._.M ___ ' Vo11eeB7,_ 

Teehnlpower Inc~ RIcIgetIeId, Conn. 
VoI1eeB3 

T.redo Corp., St. Paul, Minn. _ VoI1et107 
Topaz EIectronICa, San DIego, Cal 

Vol 1",,910 
Aaron-Devla Co., Santa Monica, C8I. 
Abbott TranBlator Laba., L.A., caL 
ACDC Elctm .. , OceansIde, C8I. 
Acopian Corp •• Easton, Pa. 

Power S"pplies, Energy Storage 
Advanced High Voltage Inc., Van N\lra. 

Cal. 
Almond Inatra. Co., Covina, Cal 
Arnold Magnatlcs, Culv.r City, Cal. 
Avt.1 Corp., Covina, Cal. 
Bertan Aaaoca., Inc;., Hicksville, N.Y. 
CEA, San luis Obispo, Cal. 
CMl-Macarr, Inc., Edison, N.J. 
Constant Voltage Co .. Chicago, III. 
Control Data Corp., Minneapolis, Minn. 
Cross Electronics Inc .• Warrendale, Pa. 
Oeltron, Inc., N. Wales, Pa. 
Dial Prods. Co., Bayonne, N.J. 
Dynalab Corp., Van Nuys, C.I. 
Dynamic Controls Corp .• S. Windsor, 

Conn. 
Elctrn. Memories. Hawthome, Cal. 
Electronic Modules, Inc., Pasadena, Cal. 
Electroal~cs, Inc., San Diego, CA 
Elgin Elctms. Inc., Watarford, Pa. 
Flrtng Circuits, Norwalk, Co\In. 
Georstor Corporation, Manas .. s, V •• 
Lambda EIctms., MelvlU., N.Y. 
LH Research, Inc., Santa Ana, Cal. 
Mag-Con, Inc., New Brighton, Minn. 
Marathon ElectriC, Norwalk, Conn. 
Mil ElectroniCs, Lowell, Masa. 
National Power Proda. Inc., Haverhill, 

M .... 
NES, Inc., Itasca, III. 
Novatronies, Inc., Pompano Beach, Fla. 
NUCOR Corp., Denville, N.J. 
NWL TranBformera, Trenton, N.J. 
Pioneer Magnetics, Santa Monica, Cal.. 
Powar IM.te, Hackensack, N.J. 
Power-Matic, Inc., San Diego, Cal. 
Powercube Corp, Waltham, Mass. 
POWERTEC INC., Chatsworth, cal. 
SemICOnductor Circuits, Inc., Haverhill, 

Ma. 
Sierra Sys .. Mountain View, Cal. 
Standard Power,lnc., Santa Ana, Cal. 
Static Products, Inc., Garland, Tex. 
Stevens-Arnold, Inc., So. Boston. Mass. 
Tele-DynamlCalWanla88, Fort 

W .. hlngton, Pa. 
Triad-Utrad Div., Huntington, Ind. 
Trio Labs, Inc .. Plainview, N.Y. 
Universal Elctrns. Co., Irvine, Cal. 
Viking Modules, Waltham, Mass. 
Xantak, Inc .• Santa Fe Springs, Calif. 

Power Supplies, D-C Input, 
A-C Output-See Inverters 
D-C To A-C 

Power Supplies, Dual Output 
Abbott Translator Labs., L.A., cal. 

VoI1es82,587,591 
ACDC Elctm .. , OceanSide, caL 

Vol 1es72,S7S 
Amertcan Vector Inc., Springfield, N.J. 

. VoI1et126 
Arnold Magnetics, Culver City, caL 
. Vol 10602-607 
CEA, San luis Obispo, Cal. 

Vol 10619,620,626,627 
CML-Macarr, Inc., edison, N.J. Vol 10&41 
Compumod, Inc., Hav.rhUl, Mass. 

Vol 4e452,453" 
Computer Prod .. , -Ft. Lallderdale, Fla. 

Vo11e&51 
Cps, Sunnyvale, C.IIf .... MM_._. Vol 10652 
Cycon, Inc., Sunnyv.Ie, Cal ... Vol ...a3S" 
Dyns-Mod Power Prods., Llttl. Ferry, 

N.J •• _ .. __ .. n .. _. __ .... M .. _. VoI1e&62,663 

Dynage, Bloomfield, Conn ..... _ Vol 1"660 
Elaaco-Olv. BUChbIRder Corp., 

BlOOmfield, Conn •• _ ... __ .. ___ • Vol1eeB7 
EtactroataUea, Inc., San DIego, CA 

Vol 1"676 
Epaco, Inc., Addison, III. .. __ .... Vol 10679 
F.rrotran EIctm., New York, N.Y. 

Vol 10683 
Kepco, Inc., flushing, N.Y. . 

VOl 1e'714,718,73S 
MIL EIectronlCa, Lowell, Mass. Vol 1*766 
N.tlonal Power Prod .. Inc., "averhID; 

M ...... _._ .... _M ... _._ ... _ .. V0I1e'769-773 
NUCDR Corp., DenVille, N.J •. , 

VoI1e'778,779 
Po_/Mate, Hack_ack, N.J. 

VoI1e'792,803,826,827 ,844-851,858,858 
POWERTEC INC., Chatsworth, Cal 

. VoI1eaB3;864 
RO Aaaoca., Menlo Pk., caL 

Vol 1* 868,887,869,871 

Semiconductor Circuits, Inc., Haverhll, 
Ma ... _ ... M .. _.M .... Vol 1"73; Vol4e462" 

Sorensen Co., Manchester, N.H. 
VoI1ee78 

Standard Power,lnc., Santa Ana, caL 
Vol 1 .. 74 

Systron Donner Trygon Elctrns. Sub., 
Weatbury, N.Y ........ _ .... _ ... Vol1et113,914 

Techmar Corp., loB Angelee, Cal. 
Vol :te33lI 

Technlpower Inc~ Ridgefield, Conn. 
Vol 1 .. 83 

Teenetlea, Inc., Boulder, Colo. 
Vol 1 .. 83-895 

Tektronix, Inc., Beaver1on, Dre. 
Vol 1*513 

Tele-OynamlC8/Wsnla88, Fort 
Washington, Pa. ................ Vol 1''Il00,901 

Todd Products Corp., Farmingdale, N.Y. 
Vol 1 .. 97 

Aaron-Davis Co., Santa Monica, Cal. 
Acopian Corp., Easton, Pa. 
Advanced ,'lIgh Voltage Inc., Van Nuys, 

Cal. 
Almond Inslra. Co., Covin .. Cal 
American Power Systems Corp., 

Worcester, Mass. 
Ariadyne, Santa Fe Springs, Cal. 
B\lrr·Brown Resch. Corp_, Tucaon, Artz. 
CALEX (CalHomia Elctrn. Mfg. Co.), 

Alamo, Calif. 
Compumod, Inc., Haverhill, M .. s. 
Constant Voltage Co., Chicago, III. 
Deltron, Inc., N. Wales, Pa. 
Dynalab Corp., Van Nuys, Cal. 
Dynamic Controls Corp., S. Windsor, 

Conn. 
DynamiC Instr. Corp., Plainview, N. Y. 
Ellnstruments, Derby, C~n. 
Eleetro Development· Corp., LynnWOOd, 

Wash. 
Elctm. MemorieS. Hawthorne, Cal. 
Endicott COil Co., Binghamton. N.Y. 
Firing Clrctllts, Norwalk, Conn. 
Frequ.ncy DevICes, Inc., HaverhlU, 

Mass. 
Junction Modules. Inc., Irvine, Cal. 
Georelor CotpOratlon, Manassas, Va. 
GPS Corp .• Framingham. Mess. 
Hope Elctrns." Clifton, N.J. 
Inservco. Inc., La Grange, OhiO 
Intronlcs, Inc., Newton, Mass. 
ITT Jennings, San Jose, Cal 
Keltron Corp., Waltham. Mass. 
Lambda Elctm .. , Melville, N.Y. 
LH Resaarch, Inc., Santa Ana, Cal. 
Marathon ElectriC, Norwalk, Conn. 
Mkl-Eastem Inds., Scotch Plain .. N.J. 
Neshamlny TransfOrmer, Furlong, Pa. 
NH Research, Inc., Santa Ana, Calif. 
Novatronics, Inc .• Pompano Beach, Fla. 
NWl Transformers, Trenton, N.J. 
Pioneer Magnetics, Santa Monica, cal. 
Power DeSigns, Westbury, N.Y. 
Power-Matic, Inc., San Diego, Cal. 
Power Technology, Inc., Liltle Rock, Ark. 
Rosemount Nashville Inc., Lavergne, Tenn. 
Sierra Sys., Mountain View, Cal. 
Solid State Elctrns. Corp., Sepulveda, 

Cal. 
Spellman High Voltage ElCtrna. Corp., 

Bronx, N.Y. . 
Stevens-Arnold, Inc., So. Boston, Mass. 
Teledyne-Philbrick, Dedham. Mass. 
Trio Labs, Inc., Plainview, N.Y. • 
Universal Elctrns. Co .• Irvine. Cal. 
Viking Modules, Waltham, Mass. 
Xentek. Inc., Santa Fe Springs. Calif. 
Zeltax, Inc., Concord, Calif. 

Power Supplies, Energy 
Storage 

Advanced High Voltage Inc., Van Nuya, 
Cal .......... _. __ ...................... Volles94,595 

AMP Capltron Div./AMP Incorporated, 
EHzabathtown, Pa. • ......... Vol 1*578,579 

Spellman High Voltage Elctms. Corp., 
Bronx, N.Y ..... _ .... M .. __ .... ~ ....... VoI1eea7 

Wilmore Elctrns. Co., Durham, N.C. 
Vol1et132 

Acme Elec. Corp., Cuba, N.Y. 
Advanced Kinetics, Costa Mesa, CaIH. 
Allis, Louis Div., Milwaukee, Wise. 
American Vector Inc., SprIngfield, N;J. 
Amp Inc., Harrisburg. Pa. 
Arnold MagneticS, Culv.r City, Cal. 
Avtel Corp., Covina, Cal. 
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Power Supplies, Energy Storage (cont'd) 
Beckman-Instrs., Cedar Grove, N.J. 
Bertan Assocs,. Inc •• Hicksville. N.Y. 
Christie Elec.. Los Angeles. Cal. 
CML'Macarr. Inc .• Edison. N.J. 
Cober Elctrns •• Inc •• Stamford. Conn. 
Constant Voltage Co .• Chicago. ilL 
Corning Glass Works, Elctrn: Prods. 

Div •• Corning. N.Y. 
Del Electronics Corp .• Mt. Vernon. N.Y. 
Dynamic Controls Corp .• Power Supply 

Dlv •• So. Windsor. Conn. 
EG & G, Inc., Salem, Mass. 
Electro Development Corp •• Lynnwood. 

Wash. 
Electro·Module. Inc •• Pomona. Cal. 
Elctrn. 'Memories, Hawthorne, CaL 
Electronic Resch. Assocs., Moonachie, 

N.J. 
Elgin Elctrns. Inc., Waterford, Pa. 
Energy Systems, Palo Alto, CaL 
Hadron Inc., Westbury, N.Y. 
Hipotronics. Inc .• Brewster. N.Y. 
Honeywell, Minneapolis, Minn. 
Hughes Aircraft Co., Welding Equip.llnd'l. 

Prods. Div., OceanSide, Calif. 
Interelectronics Corp .• Congers. N.Y. 
lonics, Inc., Watertown, Mass 
Kilovolt Corp •• Hackensack. N.J. 
LDJ Electronics. Troy. Mich. 
Magnetics, Div. of Spang Industries, Inc., 

Sandy Lake, Pa. 
Maxwell Labs., Inc., San Diego, Calif. 
Megavolt. Inc •• New York. N.Y. 
Mid·Eastern Inds •• Scotch Plains. N.J. 
North ElectriC Co., Galion, Ohio 
NWL Transformers. Trenton. N.J. 
Opad Elec. Co., Inc., New York, N.Y. 
Peschel Instrs., Cape Coral, Fla. 
Plastic Capacitors, Inc., Chicago, III. 
Power Designs. Westbury. N.Y. 
Power Inc .• Burnsville. Minn. 
Power/Mate. Hackensack. N.J. 
Power Technology, Inc., Little Rock, Ark. 
Ross Engrg. Corp .• Campbell. Cal. 
Sel·Rex Co. Div. Oxy Metal Finishing 

Corp., Nutley, N.J. 
Sola Elec. Div •• Elk Grove Village. III. 
Tele·Dynamics/Wanlass. Fort 

Washington. Pa. 
Tobe Deutschmann Labs., Inc., Canton, 

Mass. 
Todd Products Corp .• Farmingdale. N.Y. 
Topaz Electronics, San Diego. Cal. 
Trio Labs, Inc., Plainview, N.Y. 
TRW Instrs., EI Segundo, Cal. 
Universal Voltronics Corp., MI. Kisco, 

N.Y. 
Wabash Transformer Corp., Huntington, 

Ind. 
Whittaker Corp., Los Angeles, CaL 
Xenon Corp., Medford, Mass. 

Power Supplies, High Current, 
Low Voltage (Including 
Welding & Electro Plating 
Types) 

ACDC Elctrns •• OceanSide, Cal. 
Vol 1.571.572.574 

Almond Instrs. Co., Covina. Cal 
Vol 1"935 

Christie Elec •• Los Angeles, Cal. 
Vol 1"648 

Elctrn. Meas. Inc., Neptune. N.J. 
Vol 1"673 

Epsco, Inc., Addison. III ........... VOl 1"679 
Gates Elctrn. Co •• Bronx. N.Y. 

Vol 1"686.688 
Hewlett·Packard. Palo Alto. Cal. 

Vol 1"696.697 
Kepco, Inc •• Flushing, N;Y. Vol 1"738.739 
Modular Power, San Diego. Cal. 

Vol 1.767 
National Po.wer Prods. Inc •• Haverhill. 

Mass ................................... Vol 1.771·773 
Spellman High Voltage Elctrns. Corp., 

Bronx. N.Y ......................... Vol 1"887.890 
Technipower Inc .• Ridgefield. Conn. 

Vol1OS83 
W·F Products, Inc •• Denver. Co. 

Vol 10934 
Aaron·Davis Co., Santa Monica, Cal. 
Abbott Transistor Labs •• L.A.. Cal. 
Acme Elec. Corp., Cuba, N.Y. 
Acopian Corp., Easton, Pa. 
Advanced Energy Conversion, Belmont, 

Cal. 

American Power Systems Corp., 
Worcester, Mass. 

American Time Products, Woodside. 
N.Y. 

American Vector Inc., Springfield, N.J; 
Anadyne, Santa Fe Springs, CaL 
Arnold MagnetiCs, Culver City. Cal. 
Astro·Metrix, Burbank, CaL 
AUL Instrs., Inc., Flushng, N.Y. 
BECO, Inc., Salem, Va. 
Bulova Watch Co .• Servo Prods. 

Elctrns. Dlv .• Woodside, N.Y. 
Cal·Power Corp., EI Segundo, Calif. 
CGS Units, Inc., Rochester, N.Y. 
Circuit Power, Inc., Portland, Conn. 
Compumod. Inc •• Haverhill. Mass. 
Computer Diode, Fair Lawn, N.J. 
Computer Prods •• Ft. Lauderdale, Fla. 
Constant Voltage Co., Chicago, ilL 
Control Data Corp., Minneapolis, Minn. 
Cross Electronics Inc., Warrendale, Pa. 
Datel Systems Inc., Canton. Mass. 
Del Electronics Corp .• Mt. Vernon. N.Y. 
Deltron, Inc., N. Wales, Pa. 
Digital Equip. Corp.; Maynard, Mass. 
Dynage. Bloomfield. Conn. 
Dynalab Corp .• Van Nuys, Cal. 
Dynamic Controls Corp., S. Windsor, 

Conn. 
Dynamic Controls Corp., Power Supply 

Div., So. Windsor. Conn. 
Dynamic Measurements Corp., 

Winchester, Ma. 
EI Instruments, Derby. Conn. 
Elasco-Div. Buchbinder Corp .• 

Bloomfield. Conn. 
Electro Development Corp .• Lynnwood. 

Wash. 
Electro-Module. Inc •• Pomona, Cal. 
Elctrn. Memories, Hawthorne, Cal. 
Electronic Resch. Assocs." Moonachie, 

N.J. 
Electrostatics, Inc .• San Diego, CA 
Elgin Elctrns. Inc., Waterford, Pa. 
Ferrotran Elctrn., New York, N.Y. 
Grand Transformers, Grand Haven, Mich. 
Hipotronics. Inc., Brewster, N.Y. 
Hughes Aircraft Co., Welding Equip.llnd'l. 

Prods. Div., OceanSide, Calif. 
Instrument Displays, Waltham, Mass. 
Intech, Santa Clara, Cal. 
Intereleclronics Corp., Congers. N.Y. 
International Rectifier, EI Segundo, Cal. 
Lambda Elctrns •• Melville. N.Y. 
Mag·Con, Inc., New Brighton, Minn. 
Mld·Eastern Inds •• Scotch Plains, N.J. 
MIL Electronics. Lowell. Mass. 
N.J.E. Corp., Dayton, N.J. 
North Electric Co., Galion, Ohio 
NUCOR Corp .• Denville. N.J. 
NWL Transformers. Trenton. N.J. 
Pacific Technology, Renton, Wash. 
Pioneer MagnetiCS, Santa Monica, Cal. 
Plastic Capacitors, Inc., Chicago, III. 
Power Designs. Westbury. N.Y. 
Power/Mate, Hackensack. N.J. 
POWERTEC INC., Chatsworth. Cal. 
Ratelco, Inc., Seattle, Wash. 
RO Assocs •• Menlo Pk •• CIII. 
Robicon Corp., Pittsburgh. Pa. 
Semiconductor Circuits, Inc., Haverhill. 

Ma. 
Sola Elec. Div .• Elk Grove Village, III. 
Sorensen Co •• Manchester. N.H. 
SRC Div., Newport Bch., Cal. 
Standard Power. Inc •• Santa Ana. Cal. 
Systron-Donner Corp .• Concord. Cal. 
Systron·Donner Concord Instr. Div., 

Concord, Cal. 
Systron·Donner Datapulse Div., Culver 

City. Cal. 
'Systron-Donner Kruse Elctrns. Sub., 

Sunnyvale. Cal. 
Systron·Donner Microwave Div., Van 

NUys. Cal. 
Systron Donner Trygon Elctrns. Sub •• 

Westbury. N.Y. 
Tecnetics. Inc., Boulder. Colo. 
Tele-Dynamics/Wanlass. Fort 

Washington. Pa. 
Todd Products Corp .• Farmingdale. N.Y. 
Topaz Electronics. San Diego, Cal. 
Triac Elctrn. Sys .• Forest Hills, N. Y. 
Trio Labs, Inc., Plainview, N.Y. 
Tucker Electronics Co •• Garland. Tex. 
Velonex, Santa Clara, Calif. 
Viking Modules, Waltham, Mass. 

PRODUCT INDEX & DIRECTORY 
Voltex Co., Inc., Farmingdale, N.Y. 
Xentek, Inc., Santa Fe Springs, Calif. 

Power Supplies For 
Integrated Circuits 

ACDC Elctrns •• Oceanside. Cal. 
Vol 1.572.574.575 

Alco Elctrn. Prods .• North Andover. 
Mass ........................................... Vol 2"458 

AMP Capilron Div.! AMP Incorporated. 
Elizabethtown. Pa ........... Vol 1"578.579 

Burr·Brown Resch. Corp •• Tucson. Ariz. 
Vol 2"309 

Computer Prods .• Ft. Lauderdale, Fla. 
VOl 10651 

Crestronics. Inc., Crestline. Cal. 
Vol 1"653 

Dyna·Mod Power Prods., Little Ferry, 
N.J .............................. : ........ Vol 1"662.663 

Elctrn. Meas. Inc .• Neptune, N.J. 
, Vol 10675 

Electrostatics, Inc •• San Diego. CA 
Vol 1"676 

Ferrotran Elctrn., New York. N.Y. 
Vol 1"682-684 

Firing Circuits. Norwalk. Conn. 
. Vol 1"680.681 

Kepco. Inc., Flushing. N.Y. 
Vol 1"736.738.739 

Mid·Eastern Inds .• Scotch Plains. N.J. 
VOl 1"763 

National Power Prods. Inc .• Haverhill, 
Mass ................................... Vol 1"769-773 

Power/Mate, Hackensack, N.J. 
VoI1·814·8t9.832·83S.844-849 

RO Assocs •• Menlo Pk •• Cal ..... Vol 1.868 
Sanford·Miller Corp •• Brooklyn. N.Y. 

Vol 20919; Vol 301272 
Semiconductor Circuits. Inc •• Haverhill. 

Ma ................. Vol 1"872.873; Vol 4"462" 
Solid State Devices, Inc .• La Mirada, 

Cal ............................................... Vol 1"597 
Technipower Inc., Ridgefield. Conn. 

Vol 1"883 
Tele·Dynamics/Wanlass, Fort 

Washington. Pa ................. Vol 10900.902 
Aaron·Davis Co •• Santa Monica, Cal. 
Abbott Transistor Labs., L.A •• Cal. 
Acopian Corp., Easton, Pa. 
Almond Instrs. Co •• Covina. Cal 
American Power Systems Corp., 

Worcester, Mass. 
American Vector Inc., Springfield. N.J. 
Amp Inc., Harrisburg, Pa. 
Analogic, Wakefield, Mass. 
Arnold Magnetics. Culver City. Cal. 
Berkeley Nucleonics Corp., Berkeley, 

Calif. 
B.H. Inds., Los Angeles, Cal. 
Biometrics Instrument Corp., Garland, Tex. 
CALEX (California Elctrn. Mfg. Co.), 

Alamo, Calif. 
CEA. San Luis ObiSpo, Cal. 
Chris1ie Elec .• Los Angeles. Cal. 
Circuit Power, Inc .• Portland, Conn. 
Cober Elctr"s •• Inc .• Stamford. Conn. 
Compumod, Inc •• Haverhill. Mass. 
Constant Voltage Co .. Chicago, III. 
Del Electronics Corp., Mt. Vernon, N.Y. 
Deltron, Inc., N. Wales, Pa. 
Dynage. Bloomfield. Conn. 
Dynamic Controls Corp., S. Windsor, 

Conn. 
E· Tronics, Sepulveda, Cal. 
EI Instruments. Derby, Conn. 
Electro Development Corp •• Lynnwood, 

Wash. 
Electro-Module. Inc., Pomona. Cal. 
Elctrn. Memories, Hawthorne, Cal. 
Electronic Resch. Assocs., Moonachie, 

N.J. 
Elgin Elctrns. Inc., Waterford, Pa. 
Fairchild Sound Equip., Commack, N.Y. 
Fluke, John Mfg. Co., Inc., Seattle, Wash. 
Frequency Devices, Inc •• Haverhill, 

Mass. 
General Microwave Corp., Farmingdale, 

N.Y. 
GPS Corp., Framingham, Mass. 
Hewlett·Packard. Palo Alto. Cal. 
Hipotronlcs, Inc •• Brewster. N.Y. 
Hope Elctrns., Clifton, N.J. 
Insewco, Inc., La Grange, Ohio 
Interelectronlcs Corp., Congers, .N.Y. 
Intronics, Inc., Newton. Mass. 
ITT Jennings, San Jose. Cal 
Keltron Corp., Waltham, Mass. 

Kilovolt Corp •• Hackensack, N.J. 
Lambda Elctrns •• Melville. N.Y. 
LH Research. Inc •• Santa Ana. Cal. 
Magnetics, Div. of Spang Industries, Inc., 

Sandy Lake, Pa. 
Marathon ElectriC, Norwalk, Conn. 
Maxwell Labs., Inc., San Diego, Cam. 
Megavolt, Inc., New York. N.Y. 
Micro-Now Instr., Chicago, III. 
MIL Electronics. Lowell. Mass. 
NUCOR Corp .• Denville. N.J. 
Pioneer MagnetiCS, Santa Monica, Cal. 
Power Designs. Westbury. N.Y. 
Power·Matic, Inc., San Diego, Cal. 
Powercube Corp, Waltham, Mass. 
POWERTEC INC •• Chatsworth. Cal. 
PRD Elctrns., Inc., Westbury, N.Y. 
Rantec Div., Calabasas, Calif. 
Rosemount Nashville Inc., Lavergne, Tenn. 
Sierra Sys., Mountain View, Cal. 
Solid State Elctrns. Corp •• Sepulveda. 

Cal. 
Spellman High Voltage Elctrns. Corp •• 

Bronx. N.Y. 
SRC Div •• Newport Bch •• Cal. 
Standard Power. Inc .• Santa Ana. cal. 
Stevens·Arnold, Inc., So. Boston, Mass. 
Teledyne Philbrick, Dedham, Mass. 
Todd Products Corp., Farmingdale. N.Y. 
Topaz ElectroniCS. San Diego. Cal. 
Trio Labs, Inc., Plainview, N.Y. 
Universal Elctrns. Co .• Irvine: Cal. 
Universal Voltronlcs Corp., Mt. Kisco. 

N.Y. 
Viking Modules, Waltham, Mass. 
Weinschel Engrg. Co .• Gaithersburg. 

Md. 
Xentek, Inc., Santa Fe Springs, Calif. 
Zeltex, Inc., Concord, Calif. 

Power Supplies, Klystron 
AMP Capltron Div./AMP Incorporated. 

Elizabethtown. Pa ................... VoI1.S78 
Ferrotran Elctrn •• New York. N.Y. 

Vol 1"682-684 
Spellman High Voltage Elctrns. Corp •• 

Bronx. N.Y ......................... VoI10S87.889 
Advanced High Voltage Inc.. Van Nuys, 

Cal. 
Arnold Magnetics. Culver City. Cal. 
Bertan Assocs •• Inc •• Hicksville, N.Y. 
Electro Development Corp .• Lynnwood. 

Wash. 
Northeast Scientific Corp., Acton, Mass. 
Technlpower Inc •• Ridgefield, Conn. 
Varian Assocs., Palo Alto, Cal. 

Power Supplies, Lab, Multiple 
Output (Metered) 

ACDC Elctrns •• Oceanside. cal. 
Vol 1"573 

Advanced High Voltage Inc •• Van NUys. 
Cal ....................................... Vol 1.594.595 

American Vector Inc., Springfield. N.J. 
Vol 10924.925 

AMP Capitron Div.!AMP Incorporated, 
Elizabethtown. Pa ................... Vol1OS78 

Avtel Corp., Covina. Cal ........... Vol 1"612 
Behlman Engrg. Corp •• Santa Barbara. 

Cal ...................... : ................ Vol 1"616,617 
Bertan Assocs., Inc •• Hicksville. N.Y. 

Vol 10615 
CML·Macarr, Inc •• Edison. N.J. Vol 1"642 
Cober Elctrns .• Inc., Stamford, Conn. 

VollOS4S 
CPS, Sunnyvale, Calif ............... Vol 10652 
Del Electronics Corp •• Mt. Vernon. N.Y. 

Vol t 0655-657 
Dyna·Mod Power Prods .• Little Ferry. 

N.J ....................................... Vol t"662.663 
Dynalab Corp •• Van Nuys, Cal. Vol 2"312 
Dynascan Corp •• Chicago. III. .. Vol 10400 
Elctrn. Meas. Inc., Neptune. N.J. 

Vol 10673.674 
Epsco, Inc •• Addison. III ........... Vol 10679 
Firing Circuits. Norwalk. Conn. Vol 1"681 
Gates Elctrn. Co .• Bronx. N.Y. 

Vol 1"686-688 
Hewlett·Packard. Palo Alto, Cal. 

Vol 10695.696 
Hipotronics. Inc .• Brewster. N.Y. 

Vol 10692.693 
Ind'i. Test EqUip., Clifton, NJ .. Vol 1.700 
Kepco. Inc .• Flushing. N.Y. 

VoI1·718,721·723.72~736.740 
Lambda Elctrns •• Melville, N.Y. Vol 1-760 
Mid-Eastern Inds •• Scotch Plains. N.J. 

Vol 1.763 

130 Mfrs. in Bold face with page numbers describe this product in the White pages, 



PRODUCT INDEX & DIRECTORY 
MIL ElectroniCs. Lowell. Mass. Vol 1-766 
National Power Prods. Inc •• Haverhill. 

Mass. .................................. Vol l-n1-173 
Power Designs. Westbury. N.Y. 

Vol 1-782-784 
Power/Mate. Hackensack. N.J. 

VOll.'1-8'3,81NI19.828.829.833. 
835-840 

POWERTEC INC .• Chatsworth. Cal. 
Vol ,.4 

Sanford-Miller Corp •• Brooklyn. N.Y. 
Vol :z.g19; Vol 3-1272 

Sorensen Co •• Manchester. N.H. 
VoI1-8BO.881 

Spellman High Voltage Elctrns. Corp •• 
Bronx. N.Y .••.•..•••...•.•.•.....•. Vol ,.88-89, 

Systron Donner Trygon Elctrna. Sub •• 
Westbury. N.Y •.•.• VoIl-S13.914,916.917 

Technlpower Inc •• Ridgefield. Conn. 
Vol ,.83 

Todd Products Corp .• Farmingdale. N.Y. 
Vol ,.97 

Universal Voltronics Corp •• Mt. Kisco. 
N.Y ............................................... Voll-S22 

Acme Elec. Corp., Cuba. N.Y. 
Acopian Corp., Easton, Pa. 
Advanced Energy Conversion, Belmont, 

Cal. 
Almond Inalrs. Co •• Covina. Cal 
Alpha Components Corp., EI Segundo, 

Cal. 
American Power Systems Corp., 

Worcester, Mass. 
Arnold Magnetics. Culver City. Cal. 
Astro·Metrix, Burbank, Cal. 
Beckman Instrs., Cedar Grove, N.J. 
BECO, Inc., Salem, Va. 
Behlman Div., California Instrs., San 

Diego, Cal 
Bendix Corp., Sturbridge, Mass. 
CEA. San Luis Obispo. Cal, 
CGS Units, Inc., Rochester, N.Y. 
Christie Elec •• Los Angeles. Cal. 
Circuit Power. Inc .. Portland, Conn. 
Computer Prods •• Ft. Lauderdale. Fla. 
Deltron, Inc., N. Wales, Pa. 
Dressen·Barnes Elctrns .. Pasadena, Cal. 
Dynamic Controls Corp •• Power Supply 

Div •• So. Windsor. Conn. 
E· Tronics, Sepulveda, Cal. 
Elasco-Div. Buchbinder Corp,. 

Bloomfield. Conn. 
Electro-Module. Inc •• Pomona. Cal. 
Elgar Corp •• San Diego. Cal. 
FerrOtran Elc1rn~ New York. N.Y, 
Fluke, John Mfg. Co., Inc., Seattle, Wash. 
Georator Corporation. Manassas. Va. 
Glentronics, Div. Sawyer Inds., Glendora, 

Cal. 
Hope Elctrns., Clifton, N.J. 
Interelectronlcs Corp .• Congers. N.Y. 
Keithley Instrs., Inc., Cleveland, Ohio 
Mag·Con, Inc., New Brighton, Minn. 
MagnetiCS, Div. of Spang Industries, Inc., 

Sandy Lake, Pa. 
Marathon ElectriC, Norwalk, Conn. 
Maxwell Labs.,·lnc., San Diego, Calif. 
Modular Power. San Diego. Cal. 
NH Research, Inc., Santa Ana, Calif. 
N.J.E. Corp., Dayton, N.J. 
North ElectriC Co., Galion, Ohio 
Novatronics, Inc., Pompano Beach, Fla. 
NWL Transformers, Trenton, N.J. 
Opad Elec. CO.,lnc., New York, N.Y. 
PIC Design Division, Ridgefield .. Conn. 
Plastic CapaCitors, Inc., ChiCago, III. 
Ratelco, Inc., Seattle, Wash. 
RCA Elctrns. Comps., Harrison, N.J. 
RFL Inds., Instr, Dlv., Boonton. N.J, 
Sawyer Inds., Arcadia, Cal. 
Sel·Rex Co. Div. Oxy Metal Finishing 

Corp., Nutley, N.J. 
Semiconductor Circuits. Inc •• Haverhill. 

Ma. 
Spectran Elctrns., Pompano Beach, Fla. 
SRC Dlv., Newport Bch., Cal. 
Systron-Donner Corp" Concord. Cal. 
Systron-Donner Concord Instr. Div., 

Concord, Cal. 
Systron·Donner Datapulse Dlv., Culver 

City, Cal. 
Syatron-Donner Kruse Elctms. Sub •• 

Sunnyvale, Cal. 
Syslron-ponner Microwave Div., Van 

Nuys, Cal, 
Tele-Dynamlcs/Wanlass. Fort 

Washington, Pa. 

Velonex, Santa Clara, Calif. 
Wagner Elec. Corp •• Livingston, N.J. 

Power Supplies, Laser 
Advanced High Voltage Inc .• Van Nuys, 

Cal ....................................... Voll-S94.595 
AMP Capitron Dlv./AMP Incorporated. 

Elizabethtown. Pa ........... Vol 1-578,579 
Amold MagnetiCS. Culver City. Cal. 

Voll-eOl.606,607 
Spellman High Voltage Elctrns. Corp., 

Bronx. N.Y ................. VoI1-88NI89.891 
Universal Voltronlcs Corp., Mt. Kisco, 

N.Y ............................................... Voll-S23 
Wilmore Elctrns. Co •• Durham, N.C. 

Voll-a32 
Advanced Energy Conversion, Belmont, 

Cal. 
Advanced Kinetics, Costa Mesa, Calif. 
American Vector Inc •• Springfield. N.J, 
Amp Inc., Harrisburg, Pa. 
Beckman Instrs., Cedar Grove, N.J. 
Bertan Assoc&., Inc,. Hicksville. N.Y. 
Biometrics Instrument Corp., Garland, Tex. 
CEA, San Luis ObiSpo, Cal. 
Christie Elec., Los Angeles, Cal. 
Cober Elctrns., Inc., Stamford, Conn. 
Condenser Prods. Corp., Brooksville, Fla. 
Constant Voltage Co., Chicago, III. 
Crestronlcs, Inc., Crestline. Cal, 
Del ElectroniCS Corp., Mt. Vernon, N.Y. 
Electro Development Corp .• Lynnwood. 

Wash. 
Elctrn, Meas. Inc •• Neptune, N.J. 
Elctrn. Memories, Hawthorne, Cal. 
Electronic Resch. Assocs., Moonachie, 

N.J. 
AFI Industries Inc., Long Branch, N. J. 
Gates Elctrn. Co., Bronx. N.Y, 
Hadron Inc .. Westbury, N.Y. 
Hipotronics. Inc., Brewster, N.Y. 
Kilovolt Corp., Hackensack. N.J. 
Maxwell Labs., Inc., San Diego, Calif. 
Megavolt. Inc., New York, N.Y. 
MIL Electronics, Lowell. Mass. 
Northeast Scientific Corp .. Acton, Mass. 
NWL Transformers, Trenton. N.J. 
Opad Elec. Co., Inc., New York, N.Y. 
Peschel Instrs., Cape Coral, Fla. 
Power Designs, Westbury, N.Y. 
Power/Mate, Hackensack, N.J. 
Power Technology, Inc., Little Rock, Ark. 
Sorensen Co., Manchester, N.H. 
Spectra·Physics, Inc., Mountain View, 

Calif. 
Tecnetlcs, Inc., Boulder, Colo. 
Tobe Deutschmann Labs., Inc., Canton, 

Mass. 
Todd Products Corp •• Farmingdale. N.Y, 
Topaz ElectroniCS, San Diego, Cal. 
Union Carbide, San Diego, Cal. 
Velonex, Santa Clara, Calif. 

Power Supplies For Op Amps 
ACDC Elc1rns., OceanSide, Cal. 

Vol 1-572,574.575 
Compumod, Inc •• Haverhill. Mass. 

VoI4~2,453* 
Computer Prods., Ft. Lauderdale, Fla. 

Voll-e51 
Cycon, Inc •• Sunnyvale, Cal ... Vol ~35' 
ElectrostatiCS. Inc., San Diego. CA 

Vol 1-&76 
Firing CirCUits, Norwalk, Conn. 

·Voll-eso,681 
National Power Prods. Inc •• Haverhill, 

Mass ................................... Vol 1-769-773 
Power/Mate, Hackensack, N.J. 

Vol ,.44-849 
RO Assocs., Menlo Pk., Cal ..... Voll-s68 
Semiconductor Circuits. Inc., Haverhill. 

Ma. ................ Vol t.72,873; Vol ~2* 
Solid State Devices, Inc •• La Mirada, 

Cal ............................................... Voll-S97 
Techmar Corp., Los Angeles, Cal. 

Vola-339 
Technipower Inc~ Ridgefield. Conn. 

Voll-aB3 
T ele-Dynamlcs/Wanlass. Fort 

Washington, Pa ................. Voll-SOO.902 
Abbott Transistor Labs" LA., Cal. 
Acopian Corp., Easton, Pa. 
American Power Systems Corp., 

Worcester, Mass. 
Anadyne, Santa Fe Springs, Cal. 
AnalogiC, Wakefield, Mass. 
Arnold Magnetlca, Culver City, Cal. 
Burr-Brown Resch. Corp., Tucson, Ariz. 

Power Supplies, Printed Circuit Card 
CALEX (California Elctrn. Mfg. Co.), 

Alamo, Calif. 
CEA, San LuiS Obispo, Cal. 
Compumod, Inc •• Haverhill. Mass. 
Constant Voltage Co., Chicago, III. 
Deltron, Inc., N. Wales, Pa. 
Dynamic Controls Corp .. S. Windsor, 

Conn. 
E·Tronics, Sepulveda, Cal. 
Electro Development Corp •• Lynnwood. 

Wash. 
Elctrn. Meas. Inc., Neptune. N.J. 
Elctrn. ""emories, Hawthorne, Cal. 
Fairchild Sound Equip .. Commack, N.Y. 
Frequency Devices, Inc •• Haverhill. 

Mass. 
Junction Modules, Inc., Irvine, Cal. 
GPS Corp., Framingham, Mass. 
Hewlett-Packard, Palo Alto. Cal. 
Hope Elctrns., Clifton, N.J. 
Inservco, Inc., La Grange, Ohio 
Intronlcs, Inc •• Newton, Mass. 
Keithley Instrs .. Inc., Cleveland, Ohio 
Marathon Electric, Norwalk, Conn. 
MIL ElectroniCS. Lowell. Mass. 
NUCOR Corp •• Denville, N.J. 
Power·Matic, Inc .. San Diego, Cal. 
Powercube Corp, Waltham, Mass. 
POWERTEC INC .• Chatsworth. Cal. 
Solid State Elctrns. Corp., Sepulveda, 

Cal. 
Standard Power. Inc., Santa Ana. Cal. 
Stevens·Arnold, Inc., So. Boston, Mass. 
Teledyne Philbrick, Dedham, Mass. 
Trio Labs, Inc., Plainview, N.Y. 
Universal Elctrns. Co., Irvine, Cal. 
Viking Modules, Waltham, Mass. 
Xentek, Inc., Santa Fe Springs, Calif. 
Zeltex, Inc., Concord, Calif. 

Power Supplies, 
Photomultiplier 

Advanced High Voltage Inc., Van Nuys, 
Cal ....................................... Vol 1-594,595 

AMP Capltron Dlv.! AMP Incorporated. 
Elizabethtown, Pa ................... Vol 1-578 

CPS. Sunnyvale. Calif ............... Voll-e52 
Del Electronics Corp .• Mt. Vemon, N.Y. 

Voll-e54 
Ferrotran Elctrn •• New York, N.Y. 

Vol 1-&82-684 
Power Designs. Westbury, N.Y. 

Vol 1-783.784 
Spellman High Voltage Elctrns, Corp., 

Bronx. N.Y ......................... Voll-s87.889 
Technipower Inc., Ridgefield. Conn. 

Voll-as3 
Venus SCientifiC, Farmingdale, N.Y. 

Vol 1-929 
Aaron-Davis Co .• Santa Monica. Cal. 
Abbott Transistor Labs •• LA .• Cal. 
Acopian Corp., Easton, Pa. 
Advanced Energy Conversion, Belmont, 

Cal. 
American Power Systems Corp., 

Worcester, Mass. 
American Vector Inc •• Springfield, N.J. 
Anadyne, Santa Fe Springs, Cal. 
Arnold MagnetiCS. Culver City, Cal. 
Bertan Assocs., Inc •• Hicksville, N.Y. 
Cal·Power Corp., EI Segundo, Calif. 
CALEX (California Elctrn. Mfg. Co.), 

Alamo, Calif. 
Compumod, Inc., Haverhill, Mass. 
Computer Prods., Ft. Lauderdale, Fla. 
Deltron, Inc., N. Wales, Pa. 
Dressen·Barnes Elctrns., Pasadena, Cal. 
Dynamic Controls Corp •• Power Supply 

Div •• So. Windsor, Conn. 
Dynamic Measurements Corp., 

Winchester, Ma. 
Electro-Module. Inc" Pomona, Cal. 
ElectrostatiCS. Inc" San Diego, CA 
AFI Industries Inc., Long BranCh, N. J. 
Hamamatsu TV Co., Ltd., Hamamatsu 

City, Shizuoka Pref., Japan 
Heath Co., Benton Harbor, MiCh. 
Hewlett-PaCkard, Palo Alto, Cal. 
Intech, Santa Clara, Cal. 
Interelectronlcs Corp" Congers, N.Y. 
Intronlcs, Inc., Newton. Mass. 
Keithley Instrs., Inc., Cleveland, Ohio 
Lambda Elctrns •• Melville, N.Y. 
Mag·Con, Inc., New Brighton, Minn. 
McKee-Pedersen Instrs., Danville, Calif. 
MIL ElectroniCS. Lowell, Mass. 
Modular Power, San Diego, Cal. 

National Power Prods. Inc •• HaverhHI. 
Mass. 

N.J.E. Corp., Dayton, N.J. 
Northeast Scientific Corp., Acton, Mass. 
Power/Mate, Hackensack, N.J. 
Powercube Corp, Waltham, Mass. 
POWERTEC INC~ Chatsworth, cal. 
Products for Research, Inc., Danvers, 

Mass. 
Semiconductor Circuits. Inc., Haverhill, 

Ma. 
Sierra Sys., Mountain View, Cal. 
Sola Elec. Dlv., Elk Grove Village, III. 
Sorensen Co., Manchester. N.H. 
Systron-Donner Corp., Concord. Cal. 
Systron-Donner Concord In8tr. Dlv~ 

Concord, Cal. 
Systron-Donner Datapulse Div., Culver 

City, Cal. 
Systron-Donner Kruse Elctms. Sub., 

Sunnyvale, Cal. 
Systron-Donner Microwave Dlv., Van 

Nuys, Cal. 
Systron Donner Trygon Elctrna. Sub~ 

Westbury. N.Y. 
Tecnetlcs, Inc,. Boulder. Colo. 
T ele-Dynamlcs/Wanlass, Fort 

Washington. Pa. 
Todd Products Corp., Farmingdale, N.Y. 
Velonex, Santa Clara, Calif. 
Voltex Co .. Inc., Farmingdale, N.Y. 

Power Supplies, Printed 
Circuit Card 

ACDC Elctms., OceanSide, cal. 
Voll~2,574,575 

Compumod. Inc •• Haverhll~ Mass. 
Vol~2,453* 

Computer Prods., Ft. Lauderdale, Fla. 
VollEl 

Cycon, Inc •• Sunnyvale, Cal ... VoI.aas* 
Elasco-Dlv. Buchbinder Corp., 

Bloomfield, Conn. ............ Vol '.6,687 
Elgenco. Inc •• Santa Monica, Cal. 

Voll~ 
National Power Prods. Inc., Haverhll~ 

Mass ........................... Vol 1"770,772,773 
NES. Inc .. Itasca, III ................... VoIl-a&3 
North Hills Elctrns" Inc.. Glen Cove, 

N.Y • ......................................... h ... VoIl-a66 
Power/Mate, Hackensack, N.J. 

Voll-e50,851 
RO Assocs., Menlo Pk •• cal ..... Voll~ 
Samiconductor Circuits, Inc., Haverhill. 

Ma ............................................. Vol~2* 
Technipower inc., Ridgefield, Conn. 

Voll-aB3 
Tele-Dynamlcs/Wanlass, Fort 

WaShington. Pa ......................... Voll-SOO 
Acme Elec. Corp., Cuba, N.Y. 
Acopian Corp., Easton, Pa. 
Advanced Energy Conversion, Belmont, 

Cal. 
American Vector Inc •• Springfield, N.J. 
Amp Inc., Harrisburg, Pa. 
Analogic, Wakefield, Mass. 
Arnold MagnetiCS. Culver City, Cal. 
B & F Instrs .. Inc., Cornwells Hgts., Pa. 
Bendix Corp., Sturbridge, Mass. 
B.H. Inds., Los Angeles, Cal. 
Biometrics Instrument Corp., Garland, Tex. 
Cal-Power Corp .. EI Segundo, Calif. 
CALEX (California Elctrn. Mfg. Co.), 

Alamo, Calif. 
CEA, San Luis Obispo, Cal. 
CELCO, Mahwah, N.J. 
Cober Elctrns., Inc.. Stamford. Conn. 
Compumod, Inc •• Haverhill. Mass. 
Constant Voltage Co., Chicago, III. 
Del Electronics Corp., Mt. Vernon, N.Y. 
Dynamic Controls Corp., S. Windsor, 

Conn. 
Dynamic Controls Corp., Power Supply 

Div., So. Windsor, Conn. 
E· Tronics, Sepul-"da, Cal. 
EG & G, Inc., Salem, Mass. 
Ellnstruments, Derby, Conn. 
Electro Development Corp •• Lynnwood, 

Wash. 
Electro-Module, Inc •• Pomona, Cal. 
ElectroniC Dev. Corp., Boaton, Mass. 
Elctm. Meas. Inc., Neptune, N.J. 
Electronic Modules, Inc., Pasadena, Cal. 
Electronic ReSCh. Assocs., Moonachie. 

N.J. 
ElectrostaticS, Inc., San Diego, CA 
Elgin Elctrns. Inc., Waterford, Pa. 
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Power Supplies, Printed Circuit Card (cont'd) 
Endicott, Coil Co,; Binghamton, N,Y, 
Erie Technological Prods, (EEM), Erie, 

Pa. 
Ferrotran Elctrn., New,York, N.Y. 
Firing Circuits; Norwalk, Conn. 
Fluke, John Mfg, Co" Inc .. Seattle, Wash, 
Frequency Devices, Inc., Haverhill, 

Mass. 
Gates Elctm. Co., Bronx, N.Y. 
Glentek, Inc., Santa Monica, Calif. 
Glentronics, Div. Sawyer Inds., Glendora, 

Cal. 
GRM Corp., Medford, N.J. 
Hope Elctrns., Clifton, N.J. 
Inservco, Inc., La Grange, Ohio 
Interelectronics Corp., Congers, N.Y. 
ITT Jennings, San Jose, Cal 
Kepco, Inc., Flushing, N.Y. 
Kilovolt Corp., Hackensack, N.J. 
Lambda Elctrns., Melville, N.Y. 
Marathon Electric, Norwalk, Conn. 
Megavolt, Inc., New York,N.Y. 
MIL ElectroniCS, Lowell, Mass. 
NH Research, Inc., Santa Ana, Calif. 
Nuclear Data, Palatine, III. 
NUCOR Corp., Denville, N.J. 
Power DeSigns, Westbury, N.Y. 
Powercube Corp, Waltham, Mass. 
POWERTEC INC., Chatsworth, Cal. 
Sawyer Inds., Arcadia, Cal. 
Shlgoto Inds., Ltd., New York, N;Y. 
Sierra Sys., Mountain View, Cal. 
Spellman High Voltage Elctrns. Corp., 

Bronx, N.Y. 
SRC Div., Newport Bch., Cal. 
SSR Instrs. Co., Santa Monica, Cal. 
Tecnetics, Inc., Boulder, Colo. 
Topaz ElectroniCS, San Diego, Cal. 
Universal Voltronics Corp., Mt. Kisco, 

N.Y. 
Venus SCientifiC, Farmingdale, N.Y. 
Viking Modules, Waltham, Mass. 
Voltex Co" Inc., Farmingdale, N.Y, 
Xentek, Inc., Santa Fe Springs, Calif. 
Zeltex, Inc., Concord, Calif. 

Power Supplies, 
Programmable 

AMP Capilron Div.! AMP Incorporated, 
Elizabethtown, Pa •.•••.••••••••...•• Vol 10578 

Bertan Assocs., Inc., Hicksville, N.Y. 
Vo11e&15 

California Instrs. Co., San Diego, Cal. 
VoI1e&46 

CEA, San Luis Obispo, Cal. 
VoI1e&19,620,622-631 

CPS, Sunnyvale, Calif ............... Vo11e&52 
Dynalab Corp., Van Nuys, Cal. Vol 2-312 
Electro-Module, Inc., Pomona, Cal. 

Vo11e&72 
Elctrn. Meas. Inc., Neptune, N.J. 

Vol 1e&73,674 
Firing Circuits, Norwalk, Conn. Vo11e&81 
Hewlett-Packard, Palo Alto, Cal. 

Vol 1e&95-698 
Kepco, Inc., Flushing, N.Y. 

VoI10709-713,717-728,73G-740 
Mid-Eastern Inds., Scotch Plains, N.J. 

Vol 10762,763 
North Hills Elctrns., Inc., Glen Cove, 

N.Y ............................................... Vol 10768 
Power/Mate, Hackensack, N.J. 

Vol 10836-838 
Sorensen Co., Manchester, N.H. 

Vol 10877,879-881 
Spellman High Voltage Elctrns_ Corp., 

Bronx, N.Y ......................... Vol 10887,888 
Systron Donner Trygon Elctrns. Sub., 

Westbury, N.Y ••.•••.•••....••.•. Vol 10913-915 
Technipower Inc., Ridgefield, Conn. 

Acme Elec. Corp., Cuba, N.Y. 
Acopian Corp., Easton, Pa. 

Vol1OS83 

Advanced Energy Conversion, Belmont, 
Cal. 

Advanced High Voltage Inc., Van Nuys, 
Cal. 

Advanced Kinetics, Costa Mesa, Calif. 
American Power Systems Corp., 

Worcester, Mass. 
Anadyne, Santa Fe Springs. Cal. 
Arnold MagnetiCS, Culver City, Cal. 
Astro-Metrix, Burbank, Cal. 
Astrosystems, Inc., Lake Success, N.Y. 
AUL Instrs., Inc., Flushng, N.Y. 
Basler Elec. Co., Highland, III. 
SECO, Inc., Salem, va. 

Behlman Div., California Instrs., San 
Diego, Cal 

Bendix Corp., Sturbridge, Mass. 
B.H. Inds., Los Angeles, Cal. 
Biometrics Instrument Corp., Garland, Tex. 
Burr-Brown Resch. Corp., Tucson, Ariz. 
CGS Units, Inc., Rochester, N.Y. 
Christie Elec., Los Angeles, Cal. 
Circuit Power, Inc., Portland, Conn. 
CML-Macarr, Inc., Edison, N.J. 
Constant Voltage Co., Chicago. III. 
Corning Glass Works, Elctrn. Prods. 

Div., Corning, N.Y. 
Cross Electronics Inc., Warrendale, Pa. 
Del Electronics Corp., Mt. Vernon, N.Y. 
Deltron, Inc., N. Wales, Pa. 
Dressen-Barnes Elctrns., Pasadena, Cal. 
Dynamic Controls Corp., S. Windsor, 

Conn. 
Dynamic Controls Corp., Power Supply 

Div., So. Windsor, Conn. 
Elasco-Dlv. Buchbinder Corp., 

Bloomfield, Conn. 
Electro Development Corp., Lynnwood, 

Wash. 
Elctrn. Memories, Hawthorne, Cal. 
Electronic Resch. Assocs., Moonachie, 

N.J. 
Elgar Corp., San Diego, Cal. 
Elin Div., San Diego, Cal. 
Fluke, John Mfg. Co., Inc., Seattle, Wash. 
Gamma Sci., San Diego, Cal. 
Gould Data Systems, Newton Upper Falls, 

Mass. 
Ind'i. Test Equip., Clifton, NJ 
Interelectronlcs Corp., Congers, N.Y. 
IPT Corp., Sunnyvale, Cal. 
Julie Research Lab., New York, N.Y. 
Keithley Instrs., Inc., Cleveland, Ohio 
Lambda Elctrns., Melville, N.Y. 
McKee·Pedersen Instrs., Danville, Calif. 
Megavolt, Inc., New York, N.Y. 
MIL ElectroniCS, Lowell, Mass. 
Modular Power, San Diego, Cal. 
NH Research, Inc., Santa Ana, Calif. 
N.J.E. Corp., Dayton, N.J. 
North Electric Co., Galion, Ohio 
Novatronics, Inc., Pompano Beach, Fla. 
NUCOR Corp., Denville, N.J. 
NWL Transformers, Trenton, N.J. 
Oeco Corp., Portland, Ore. 
Power DeSigns, Westbury, N.Y. 
Rantec Div., Calabasas, Calif. 
Sel-Rex Co. Div. Oxy Metal Finishing 

Corp., Nutley, N.J. 
Spectran Elctrns., Pompano Beach, Fla. 
SRC Div., Newport Bch., Cal. 
Standard Power, Inc., Santa Ana, Cal. 
Systron-Donner Corp., Concord, Cal. 
Systron-Donner Concord Instr. Div., 

Concord, Cal. 
Systron-Donner Datapulse Div., Culver 

City, Cal. 
Systron-Donner Kruse Elctrns. Sub., 

Sunnyvale, Cal. 
Systron-Donner Microwave Div., Van 

Nuys, Cal. 
Tektronix, Inc., Beaverton, Ore. 
Tele-Dynamics/Wanlass, Fort 

Washington,Pa. 
Todd Products Corp., Farmingdale, N.Y. 
Topaz ElectroniCS, San Diego, Cal. 
Trio Labs, Inc., Plainview, N.Y. 
Universal Elctrns. Co., Irvine, Cal. 
Universal Voltronlcs Corp., Mt. Kisco, 

N.Y. 
Velonex, Santa Clara, Calif. 
Venus Scientific, Farmingdale, N.Y. 
Viking Modules, Waltham, Mass. 
Voltex Co., Inc., Farmingdale, N.Y. 
Wagner Elec. Corp., Livingston, N.J. 
Xentek, Inc., Santa Fe Springs, Calif. 

Power Supplies, R-F 
Advanced High Voltage Inc., Van Nuys, 

Cal ....................................... Vol 10594,595 
Ferrotran Elctm., New York, N.Y. 

Vol 10&83 
Advanced Energy Conversion, Belmont, 

Cal. 
American Vector Inc., Springfield, N.J. 
Arnold MagnetiCS, Culver City, Cal. 
Bertan Assocs., Inc., Hicksville, N.Y. 
Carco Elctrns., Menlo Park, Calif. 
Cober Elctrns., Inc., Stamford, Conn. 
Constant Voltage Co., Chicago, ill. 
Del ElectronICs Corp., Mt. Vernon, N.Y. 

PRODUCT INDEX & DIRECTORY 
Electro Development Corp., Lynnwood, 

Wash. 
Intech, Santa Clara, Cal. 
Kilovolt Corp., Hackensack, N.J. 
Materials Resch. Corp., Orangeburg, N.Y. 
Maxweil Labs., Inc., San Diego, Calif. 
Megavolt, Inc.; New York, N.Y. 
Opad Elec. Co., Inc., New York, N.Y. 
Power Designs, Westbury, N.Y. 
PRO Elctrns., Inc., Westbury, N.Y. 
Spellman High Voltage Elctrns. Corp., 

Bronx, N.Y. 
Taylor·Winfield Corp., Warren, Ohio 
Tele-Dynamics/Wanlass, Fort 

Washington, Pa. 
Varian Assocs., Palo Alto, Cal. 
Welnschel Engrg. Co., Gaithersburg, 

Md. 

Power Supplies For Radar, 
Sonar 

Electro Development Corp., Lynnwood, 
Wash ........................................... Vol 1e&70 

Abbott Transister Labs., LA., Cal. 
Advanced High Voltage Inc., Van Nuys; 

Cal. 
Arnold MagnetiCS, Culver City, Cal. 
Bertan Assocs., Inc., Hicksville, N.Y. 
CEA, San Luis Obispo, Csi. 
CML-Macarr, Inc., Edison, N.J. 
Cober Elctrns., Inc., Stamford, Conn. 
Constant Voltage Co., Chicago, III. 
Dynamic Controls Corp., S. Windsor, 

Conn. 
Elctrn. Meas. Inc., Neptune, N.J. 
Elctrn. Memories, Hawthorne, Cal. 
Georator Corporation, Manassas, Va. 
Hipotronics, Inc., Brewster, N.Y. 
Hughes Aircraft Co, Ground Sys. Grp., 

Fuilerton, Cal. 
Tele-Dynamlcs/Wanlass, Fort 

Washington, Pa. 
Trio Labs, Inc., Plainview, N.Y. 

Power Supplies, Readout & 
Display 

Advanced High Voltage Inc., Van Nuys, 
Cal ....................................... Vol 10594,595 

Alco Elctrn. Prods., North Andover, ' 
Mass ........................................... Vol 2-458 

Electro Development Corp., Lynnwood, 
Wash ••.•••••••••••••••••••.•••••••••••••••••••• Vo11e&71 

Ferrotran Elctm., New York, N.Y. 
Vol 10&82-684 

MIL ElectroniCS, Lowell, Mass. Vol 10766 
NUCOR Corp., Denville, N.J. 

Vol 1°778,779 
Semiconductor Circuits, Inc., Haverhill, 

Ma ••••.••..•.•....•••••.•••...•.•..•..••••••••••. Vol1OS72 
Tele-Dynamics/Wanlass, Fort 

Washington, Pa .••...•••.••••..••.•...•. Vol 10900 
Venus SCientific, Farmingdale, N.Y. 

Vol 10928 
ACDC Elctrns., OceanSide, Cal. 
Acopian Corp., Easton, Pa. 
American Power Systems Corp., 

Worcester, Mass. 
AMP Capltron Div.! AMP Incorpora1ed, 

Elizabethtown, Pa. 
Arnold MagnetiCs, Culver City, Cal. 
Bertan Assocs., Inc., Hicksville, N.Y. 
Burroughs Corp., Plainfield, N.J. 
CELCO, Mahwah, N.J. 
Compumod, Inc., Haverhill, Mass. 
Computer Diode, Fair Lawn, N.J. 
Computer Prods., Ft. Lauderdale, Fla. 
Constant Voltage Co., Chicago, III. 
CPS, Sunnyvale, Calif. 
Del Electronics Corp., Mt. Vernon, N.Y. 
Dynamic Controls Corp., Power Supply 

Dlv., So. Windsor, Conn. 
Electro-Module, Inc., Pomona, Cal. 
Elctrn. Meas. Inc., Neptune, N.J. 
Elctrn. Memories, Hawthorne, Cal. 
ElectrostatiCS, Inc., San Diego, CA 
Endicott Coil Co., Binghamton, N.Y. 
AFI Industries Inc., Long Branch, N. J. 
Frequency Devices, Inc., Haverhill, 

Mass. 
Henry Prods. Co., Inc., Inwood, N.Y. 
Instrument Displays, Waltham, Mass. 
Interelectronics Corp., Congers, N.Y. 
Intronlcs, Inc., Newton, Mass. 
Keithley Instrs., Inc., Cleveland, Qhio 
Keltron Corp., Waltham, Mass. 
Lambda Elctrns., Melville, N.Y. 
Mid-Eastern Inds., Scotch Plains, N.J. 

National Power Prods. I.nc., Haverhill, 
Mass. 

NH Research, Inc., Santa Ana, CaIH. 
North Electric Co., Galion, Ohio 
Pinliles, Fairfield, N.J. 
Pioneer MagnetiCS, Santa Monica, Cal. 
Power DeSigns, Westbury, N.Y. 
Power IMate, Hackensack, N.J. 
Power-Matic, Inc., San Diego, Cal. 
Powercube Corp, Waltham, Mass. 
POWERTEC INC., Chatsworth, Csi. 
RFL Inds., Instr. Dlv., Boonton, N.J. 
RO Assocs., Menlo Pk., Cal. 
Sorensen Co., Manchester, N.H. 
Spellman High Voltage Elctrns. Corp., 

Bronx, N.Y. 
Statham Instrs., Inc., Oxnard, Cal. 
Systron-Donner Corp., Concord, Cal. 
Systron-Donner Concord Instr. Dlv., 

Concord, Cal. 
Systron-Donner Datapulse Dlv., Culver 

City, Cal. 
Systron-Donner Kruse Elctrns. Sub., 

Sunnyvale, Cal. 
Systron-Donner Microwave Div., Van 

Nuys, Cal. 
Systron Donner Trygon Elctms. Sub., 

Westbury, N.Y. 
Tee, Inc., Tucson, Ariz. 
Technipower Inc., Ridgefield, Conn. 
Tecnetics, Inc., Boulder, Colo. 
Todd Products Corp., Farmingdale, N.Y. 
Trio Labs, Inc., Plainview, N.Y. 
Viking Modules, Waltham, Mass. 
Zeltex, Inc., Concord, Calif. 

Power Supplies, Regulated 
ACDC Elctrns., Oceanside, Cal. 

Vo11OS71-575 
Advanced High Voltage Inc., Van Nuys, 

Cal ....................................... Vol 10594,595 
Alco Elc!rn. PrOds., North Andover, 

Mass ........................................... Vol 2-458. 
American Vector Inc., Springfield, N.J. 

, Vol 10926 
Arnold MagnetiCS, Culver City, Cal. 

VoI10598,599,60M07 
Behlman 'Engrg. Corp., Santa Barbara, 

Cal ....................................... Vo11e&16,617 
Bertan Assocs., Inc., Hicksville, N.Y. 

Vol te&15 
CEA, San Luis ObiSpo, Csi. 

VoI1e&19-631 
Christie Elec., Los Angeles, Cal. 

Vol 1 e&48,649 
CML-Macarr, Inc., Edison, N.J. 

VoI1e&41-644 
Cober Elctrns., Inc., Stamford, Conn. 

VoI1OS45 
Compumod, Inc., Haverhill, Mass. 

Vol 40452,453* 
Computer Prods., Ft. Lauderdale, Fla. 

Vol 10&51 
CPS, Sunnyvale, Calif ••••••••••••••• Vol 10652 
Crestronics, Inc., Crestline, Cal. 

Vol 10&53 
Del Electronics Corp., Mt. Vernon, N.Y, 

Vol 1065+656 
Deltec Corp., San Diago, Cal ••• Vo11e&59 
Dyna-Mod Power Prods., Little Ferry, 

N.J •.•••.••••••••••.•.••.••••••••••••••••. VOI1e&62,663 
Dynage, Bloomfield, Conn ••••••• VOI1e&6.0 
Dynascan Corp., Chicago, III .•• Vol 10400 
Elasco-Div. Buchbinder Corp., 

Bloomfield, Conn ............. Vol 10&86,667 
Elcor Prods. Welex Elctrns., Sliver 

Spring, Md ................................. Vol 10669 
Electro Development Corp., Lynnwood, 

Wash ................................... VoI1e&70,671 
Elctrn. Meas. Inc., Neptune, N.J. 

Vo11e&75 
ElectrostatiCS, Inc., San Diego, CA 

Vo11e&76 
Epsco, Inc., Addison, III ........... Vo11e&79 
Ferrotran Elctrn., New York, N.Y. 

Vol 10&82,684 
Firing CirCUits, Norwalk, Conn. , 

Vol 10680,681 
Freed Transformer Co., Bklyn., N.Y. 

Vol 10445 
Gates Elctrn. Co., Bronx, N.Y. 

Vol 10686-688 
Hewlett-Packard, Palo Alto, Cal. 

VoI1e&95-698 
Hipotronics, Inc., Brewster, N.Y. 

VoI1e&92,693 

132 Mfrs. in Bold face with page numbers describe this product in the White pages_ 



PRODUCT INDEX .. DIRECTORY 
Instrument Components Co., Mentor, 

OhIo ....... _ ........................ _ ....... Yo11e703 
InterelectronlCs Corp., Congers, N.Y. 

YoI1-701 
Intronlcs, Inc., Newton, MIISII. Yol ze318 
ITT Jennings, San Jose, C.I .... YoI1 .... 
Kepco, Inc., flushing, N.Y. YoI1~08-740 
Kilovolt Corp., H.cken •• ck, N.J. 

YoI1~56,757 
LH R_arch, Inc~ S.nt. Ana, C.I. 

YoI1~58 
Mld-Eastern Inds., Scotch Plalna, N.J. 

YoI1-782,783 
MIL ElectroniCS, Lowell, MIISII. 

YoI1-764-766 
Natlon.1 Power Prods. Inc~ H.verhlll, 

Maas. ................ _ ............... YoI1~89-773 
NUCOR Corp., Denville, N.J. 

YoI1e77a,779 
Power DesIgns, Westbury, N.Y. 

YoI1~82-765 
Power/Mate, H.ckenaack, N.J. 

YoI1-791·798,8OO-806,808-829,832-859 
POWERTEC IN~ Chatsworth, C.I. 

Yo11e&60-864 
RO Aaaocs~ Menlo PIc., Cal. 

VoI1ea&7-871 
Semiconductor Circuits, Inc., HayerhUl, 

M ....................... _ •• __ ...... _._. YoI1e&73 
Sole E~ DiY., Elk Grove VlI.ge, III 

Yol3e1287 
Sorenaen Co., Manchester, N.H. 

YoI1ea77-881 
Spellman High VoItsge Elctrna. Corp., 

Bronx, N.Y. __ ••• _ ••••• _ ....... VoI1ea&7-891 
Standard PO_f, Inc., Sants Ana, caL 

YoI1e874 
Syslron Donner Trygon Elctl'll$. SUb., 

Westbury, N.Y •• _ ... _._ •• YoI1ea1M17 
Technlpower Inc., Ridgefield, Conn. 

VoI1ea&3 
Tacnatlcs. Inc., Boulder, Colo. 

YoI1e&92-896 
T .... Oyn.nilcslWan ..... Fort 

W.shlngton, P .. _ ••• __ ....... YoI1eaoo,901 
Taleclyn. Inet, Gard ..... Ca. _ •• Yo11e9Q5 
Tarado Corp~ st. P.uI, Minn ... YoI1eB07 
Todd Products Corp~ Farmingd.Ie, N.Y. 

YoI1e&97-8. 
Topaz Electronlca, Sa" Diego, C.I. 

. YoI1ea09 
Universal Yoltronics.Corp., ML KIsCO. 

N.Y ................ _ ........ ~._ ... _. YoI1ea22,923 
YenU8 SCientific, F.rmlngdale, N.Y. 

YoI1eaaa-930 
Aaron-Davls Co., Sante Monica, caL 
Abbott Transistor Leba., LA., Cal. 
Acopian Corp., Easton. Pa. 
Almond Instra. Co.; Covina, Cal 
American Power Systems Corp., 

Worcester, Mass. . 
Anadyne, Santa Fe Springs, Cal. 
Analogic, Wakefield; Mass. 
B & F Instrs., Inc., Comwells Hgts., Pa. 
Berkeley Nucleonics Corp., Berkeley, 

Calif. 
B.H. Inds., Los Angeles, Cal. 
Burr-Brown Resch. Corp" Tucson, ArIz. 
CALEX (Califom18 E1ctrn. Mfg. Co.l, 

Alamo, Calif. 
CalIfornia Instrs. Co., san DIego, Cal. 
Compumocl, I~ H.verhll~ MIIS8. 
Constant Voltage Co., Chicago, III. 
Control Data Corp., Minneapolis, Minn. 
Cross Elactronics Inc., Warrendale, pa. 
Cycon, Inc., Sunnyvale, Cal. 
OeItron, Inc., N. Wales, Pa. 
DynaIIIb Corp" Y.n Nuys, Cal 
Dynamic Controls Corp" S. Windsor, 

Conn. 
Dynamic lnatr. Corp. PIaI!WIew, N. Y. 
Ellnatruments, Derby, Conn. 
Elctm. Memories, Hawthorne, Cal. 
E1genco, In~ Sante Monica, Cal. 
Endicott Coil Co., Binghamton, N.Y. 
Fairchild Sound Equip., Commack, N.Y. 
Frequency Devlce8, I~ Havarhill. 

M .... 
Junction Modules, Inc., Irvine, Cal. 
General Resistance, Inc., MI. Vernon, N.Y. 
Georetor Corporllllon, M.n ...... Y •• 
GPS Corp., Framingham, Mass. 
Heath Co., BenIon Harbor, Mich. 
Hope Elctms., Clifton, N.J. 
Keithley Instrs., Inc., Cleveland, Ohio 
Keltron Corp., Waltham, Mass. 
Lambda EIctms., MeIvIIl8, N.Y. 

Leeds & Northrup Corp., No. Wales, Pa. 
Marathon Elactric, Norwalk, Conn. 
Neshllmlny Tr..tormar, Furlong, P .. 
NH Aesearch, Inc., Santa Ana, CaIW. 
Northeast Scientific Corp., Acton, Mass. 
Novatronics, Inc., Pompano Beach, Fla .. 
Nucleonic Prods., Canoga Pk, Cal. 
Palomar Engrs., Escondido, Cal. 
Power Conversion Prods. Inc., Crystal 

Lake, III. . 
Power·Matic, Inc., San Diego, Cal. 
Power Technology, Inc., UtIle Rock, Ark. 
Powercube Corp, Waltham, Mass. 
Ratelco, Inc .. Seattle, Wash. 
Robicon Corp., Pittsburgh, Pa. 
Sierra Sys., Mountain VieW, Cal. 
Tetadyne Mec., Palo Alto, Cal. 
Teledyne Philbrick, OedhSm, Mass. 
TriO Labs, Inc., Plainview, N.Y. 
Universal Elctms. Co., Irvine, Cal. 
Varian Assocs., Palo Alto, Cal. 
Velonex, Santa Clara, Calif. 
Viking Modules, Waltham, Mass. 
Xentek, Inc., Santa Fe Springs, CaiW. 
Zeltex, Inc., Concord, Calif. 

Power Supplies, Standby 
(Emergency) 

ATR Elctrns., Inc. st. P.ul, Minn. 
Yo11e580 

Mauratron, Inc., Dallas, T.lL ._. Yol "17 
Nova Electric Mig. Co., Nutley, N.J. 

Vo11~ 
Technlpower Inc., Ridgefield, Conn. ' 

YoI1ea&3 
Terada Corp., st. P.uI, Minn. _ Yol1ef107 
Wilmore Elctrn .. Co~ Durham, N.C. 

Auatron, Inc., Austin, Tex. 
Celtac Corp., San Diego, CaL 

YoI1ea32 

Electro Development Corp., Lynnwood, 
Wash. 

Elctrn. Memories, Hawthome, Cal. 
Elgar Corp., San Diego, cal. 
Static Products, Inc., Garland, Tex. 

Power Supplies, Strain Gauge 
" Transducer 

Almond Instra. Co., CovIna, Cal 
YoI1ea35 

Compumocl, I~ H.verhll~ Mass. 
Yol 4e452,453-

Firing Circuits, Norwalk, Conn. YoI1e&80 
Semiconductor Circuits" Inc., H.verhU~ 

Mit. _ ...... n .. _ ••• ___ ......... _._. YoI1e&n 
Tele-Dyn.mICs/W.nl •• s, Fort 

Washington, P ....... _ .... _ .... _ .... YoI1119OO 
Acopian Corp .. Easton, Pa. 
Advanced Energy Conversion, Belmont, 

Cal. 
American Vector Inc~ Springfield, N.J. 
Ametekllnstrs. & Controls, Feasterville, 

Pa. 
Applied Control Co., Fairfoeld, N.J. 
Arnold M.gnetlca, Culver City, Cal. 
B & F Inslrs., Inc., CornwellS Hgts., Pa. 
B & K Inslrs., Inc., Cleveland, OhiO 
Biocom,lnc., Culver City, Cal. 
Cal-Power Corp., E1 Segundo; Calif. 
CALEX (California Elctrn. Mfg. Co.l, 

Alamo, Calif. 
CEA, San Lula 0bIap0, caL 
CretItrOnlcs. Inc., Crestline, cal, 
OeItron, Inc., N. Wales, Pa. 
Doric ScI. Corp.; San Diego, Calif. 
Dynamic Measurements Corp., 

Winchestar, Ma. 
DynamICs Elctrnc. Prods., Inc., Sante 

Fe Springs, Cal. 
OynIsco, Westwood, Mass. 
Ectron Corp., San Diego, caL 
Eloor Prods. Walex Elctrne.;; Silver 

Spring, Md. 
Elactro Development Corp., Lynnwood, 

WIIIIh. 
EIectro-IoIodule, Inc~ Pomona, Cal. 
Elctrn. Memories, Hawthorne, Cal. 
Electronic Modules, Inc., Pasadena, Cal. 
Endevco, Pasadena, Calif. 
Gates EIctrn. Co., Bronx, N.Y. 
Glentek, Inc., Santa Monica, Calif. 
Glentronics, ON. Sawyer Inds., Glendora, 

Cal. 
Inservco, Inc., La Grange, Ohio 
Interelectronlcs Corp., Congers, N.Y. 
Kepco, Inc., Fluahlng, N.Y. 
Lambda EIctms., Melville, N.Y. 

Power Supplies, Unregulated 
Marathon Electric, Norwalk, Com. 
Megavolt, Inc., N_ York, N.Y. 
Mld-Eaatem 1ncIa., Scotch PI.lna, N.J. 
Modular Power, San Diego, Cal. 
National P~r Prods. Inc., HaverhH~ 

Maa .. 
Newport Labs., I~ Sants An., cal. 
Pioneer MagnetiCS, Santa Monica, Cal. 
Power Designs, Westbury, N.Y. 
Power/M.te, HackenB8Ck, N.J. 
Power-Matic, Inc., San Diego, Cal. 
POWERTEC INC., Chet8worth, Cal. 
PPM, Inc., Bedford, Ohio 
ADF Corp., Hudson, N.H. 
Sawyer Inds., Arcadia, Cal. 
Sensotec, Inc., Columbus, Ohio 
SRC Dlv., Newport Bch., cal. 
Stow Labs., Inc., Hudson, Mass. 
Systron-Donner Corp., Concord, Cal. 
Systron-Donner Concord Instr. Dlv~ 

Concord, Cal. 
Systron-Donner Dstspulse Dlv., Culver 

City, cal. 
Systron-Donner Kruse Elctrns. Sub., 

Sunnyvale, CaL . 
Systron-Donner Microwave D1v~ Van 

Nuys, cal. 
Syslron Donner Trygon Elctrns. SUb., 

Westbury, N.Y. 
Takeda Aiken Industry Co., Ltd., Tokyo 

176, Japan 
Tecnetlcs, I~ Boulder, Colo. 
Unlverul Voltronlc. Corp., ML Kisco, 

N.Y. 
Validyne Engrg. Corp., Northridge, Cal. 

Power SUpplies, Triple Output 
ACDC Eictrns., OceanSide, C.l 

Yo11e572 
Arnold M.gnetlcs, Culver City, C.I. 

Vol1e&02-807 
CEA, San luis Obispo, cal. 

. VoI1e&19-821 
Oynage, BloOmfIeld, Conn ....... Yol 1e&80 
Electro-Module, Inc., Pomona, cal. 

YoI1e&72 
Elactrostatlcs, Inc., San Diego, CA 

YoI1e&76 
MIL ElectronicS, Lowell, M .... YoI1-765 
Modular Power, San Dlago. Cal. 

YoI1e767 
Spellman High Yoitage Elctl'll$. Corp., 

Bronx, N.Y. ___ ....... _ ... __ .... VoI1e&90 
Stsnd.rd Power, Inc., Sante A.,., Cal. 

YoI1e874 
Syslron Donner Trygon E1ctms. Sub~ 

Westbury, N.Y ..... YoI1ea13,914,916,917 
Technlpower Inc. Ridgefield, Conn. 

Yo11ea&3 
Tecnetlcs, Inc. Boukler, Colo. 

YoI1e&93,894 
Todd Products Corp., Farmlngd.1e, N.Y. 

YoI1e&87 

Power Supplies, TWT 
Advanced High Voltage 1nc.,Y.n Nuys, 

Cal ••• .,.. ... _ ...... _ ......... _. Yo11est14,595 
AMP Capltron DIY./AMP Incorporated, 

Elizabethtown, PI. ..n .. _. YoI1-578,579 
Electro DeveloPment Corp., Lynnwood, 

Wash ........... _ ....... __ .. _ ......... YoI1e871 
SpeHman High Yoltage Elctms. Corp., 

Bronx, N.Y .......... _ .. ~ ........ YoI1ea87,889 
Unlvereal Voltronlcs Corp., M1. Kisco, 

N.Y ... ~ ..... _ ........ _._ ... _ ...... _ ....... YoI1ea23 
Aaron-Davls Co., Sante Monica, Cal. 
Advanced Energy Conversion, Belmont, 

Cal. 
American Vector In~ SprIngfield, N.J. 
Amp Inc., Harrisburg, Pa. 
Arnold Magnetics, Culver CIty, caL 
BertaiI AlIsocs., Inc. HickavHle, N.Y. 
BiOmetrics Instrument Corp., Garland, Tex. 
Cal·Power Corp., EI Segundo, Calif. 
Cober Elctrna., I~ Stamford, Conn. 
Constant Voltage Co., Chicago, III. 
Crestronlcs, Inc., Crestline, CaL 
Del ElectronIcs CorP" MLVernon, N.Y. 
Energy Systems, Palo Alto, Cal. 
Fluke, John Mfg. Co., Inc., Seattle, Wash. 
Glentronics, ON. Sawyer Inds., Glendora, 

Cal. 
Hlpotronlcs, Inc. Brewatar, N.Y~ 
Intarelectronlcs Corp., Congers. N.Y. 
Kepco, Inc~ FlUshing, N.Y. 
Kl1ovoit Corp., Hack8ll8llck, N.J. 
Ut!on Inds., San Carlos, Calif. 
Meg.volt, Inc., N_ York, N.Y. 

MId-Eaatem Inds., ScOtch PIaIna,. N.J. 
Northeast Scientific Corp., Acton, Mass. 
NUCOR Corp., DellVAIe, N.J. 
Oeco Corp., Portl.nd, Ore. 
OPi\d Elec. Co., Inc., New York, N.Y. 
Pioneer Magnetics, Santa Monica, Cal. 
Plastic Capacitors, Inc., Chicago, III. 
Powar Deslgna, Westbury, N.Y. 
PowerlMate, Hackensack, N.J. 
Powercube Corp, Waltham, Mass. 
POWERTEC INC., Chatsworth, C.L 
Sawyer Inds., Arcadia, Cal. 
Sierra Sys., Mountain VieW, Cal. 
Sorenaen Co., M.nchestar, N.H. 
Sperry Elctrn. Tube, Gainesville, Fla. 
Tecnetlca, Inc., Bouldar, Colo. 
Teledyne Mac., Palo Alto, Cal. 
Thomson·CSF E1ectron Tubes, N.Y., N.Y. 
Todd Products Corp;, Farmlngdal., N.Y. 
Topaz Electronics, San DIego, CaL 
Varian Assocs., Palo ARo, Cal. 
Varian Assocs., Travel Wave Tube Div., 

Palo Alto, Cal. 
Vega Precision Lab&., Ylenns, Ya. 
Velonex, Santa Clara, CaIW. 
Watkins Johnson Co., Palo Alto, Cal. 

Power SUpplies, 
Uninterruptable (UPS) 

A L S ElectronICs Corp., Covin., Cal. 
YoI1e577 

AV1e1 Corp~ Covin., caL ... _ ..... YoI111608 
Behlrnan Engrg. Corp., Sante Barbara, 

C.I ................ _ ...... _ ............. YoI1e&16,617 
Chrlatle EIec~ Los Angeles, Cal. 

YoI1e&49 
Delt.c Corp~ S.n DIego, C.I. .. Yol 1e&59 
Nova Electric Mfg. Co., Nutley, N.J; 

YoI1-m 
RO Assocs., Menlo Pk .. Cal. _. YoI1e&70 
Teledyne lnet, Gardena, Ca. .... Yol ~5 
Ter.do Corp., st. Pa~ Minn ••• YoI1eB07 
Topaz ElectroniCS, San Diego, C.L 

YoI1eB09,911 
Wilmore ~ms. Co., DurhaIn, H.C. .. 

. VoI1eau 
Acme Eiec. Corp., Cuba, N.Y.· . 
Advanced Energy Conversion, Belmont. 

Cal. 
American Time Products. Woodside, 

N.Y. 
B.H. Inds., los Angeles, Cal. 
CEA, San Luis Obispo. Cal'. 
CML-M.csrr,lnc., Edison, N.J. 
Electro Development Corp., Lynnwood, 

W.sh. 
Electro-Module, Inc~ Pomona, Cal. 
firing CIrcuits, Norwalk, Conn. 
Ind'i. Test Equip., Clifton, NJ 
MId-EaBtern IndB., Scotch PI.Ins, N.J. 
Pioneer Magnetics, Sante Monica, Cal. 
Power Conversion Prods. Inc., Crystal 

Lake,lII. 
Rantec ON., Calabasas, Calif. 
Ratelco, Inc., Saattle, Wash. 
Solidstate Controls, Inc., Columbus, OhiO 
Todd Products Corp. F.rmIngdale, N.Y. 
Warren G-V Communications, Livingston, 

N.J. 
Westinghouse Elec. Corp., Ind'i. SystemS 

Div .. Pittsburgh, Pa. 

Power Supplies, Unregulated 
Advanced-High YoIt.ge Inc., Van. NuyS, 

CaL ........... _ ........... _ .. _ .... YoI1-594,595 
CEA, San Lula Obispo, C.L 

VoI1e&19,62O,830-833 
Creslronlca, Inc., Crestline, Cal. . 

·YoI·1e&53 
Del Electronics Corp., ML Yemon, N.Y. 

YoI1ea54 
Epsco, Inc., Addison, III .......... YoI1e&79 
Ferrotran Elctrn., N_ York, N.Y. 

YoI1e&113 
Firing Circuits, Norw.lk, Conn. 

VoI1e&80,881 
Gates Elctm. Co~ Bronx, N.Y. YoI1ea87 
Kepco.l~ flushing, N.Y. YoI1~26,729 
Natlonal·Power ProdS. Inc., Haverhill, 

Mass. n ..... _ .............. _ VoI1enCJ,772,773 
Sorensen Co., Manchester, N.H. 

YoI1ea&1 
St.ndard Po_, Inc. Sante An., caL 

Yolle&7" 
TechnipoWer Inc., RIcfge1IeId, Conn. . 

VoI1ea&3 
Tecnetlcs. Inc. Boulder, Colo. . 

YoI1- 895,896 
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Power Supplies, Unregulated (cant'd) 
Venus Scientific, Farmingdale, N,V. 

Vo11e92S 
Acopian Corp .• Easton, Pa. 
Alpha Components Corp., EI Segundo, 

Cal. 
Christie Elec., Los Angeles, Cal. 
CML-Macarr, Inc., Edison, N.J. 
Control Data Corp .• Minneapolis, Minn. 
Cross Electronics Inc .• Warrendale, Pa. 
Dynamic Controls Corp., S. Windsor, 

Conn. 
Dynamic Instr. Corp., Plainview, N. V. 
Electro Development Corp., Lynnwood, 

Wash. 
Elctrn. Memories, Hawthorne, Cal. 
Endicotl Coil Co., Binghamton, N.Y. 
Georator Corporation, Manassas, Va. 
Heath Co., Benton Harbor, Mich. 
Hipotronics, Inc., Brewster, N. V. 
Mag-Con, Inc., New Brighton, Minn. 
Marathon Electric, Norwalk, Conn. 
Mid-Eastern Inds., Scotch Plains, N.J. 
MIL Electronics, Lowell, Mass. 
Neshaminy Transformer, Furlong, Pa. 
Nucleonic Prods., Canoga Pk, Cal. 
NWL Transformers, Trenton, N.J. 
Power Technology, Inc., Little Rock, Ark. 
POWERTEC INC., Chatsworth, Cal. 
Ratelco, Inc., Seattle, Wash. 
Robicon Corp., Pittsburgh, Pa. 
Semiconductor Circuits, Inc., Haverhill, 

Ma. 
Spellman High Voltage Elctrns. Corp., 

Bronx, N.V. 
Tele-Dynamics/Wanlass, Fort 

Washington, Pa. 
Universal Elctrns. Co., Irvine, Cal. 
Varian Assocs., Palo Alto, Cal. 
Xentek, Inc., Santa Fe Springs, Calif. 

Power Supplies, Xenon Lamp 
-See Power Supplies, Arc 
Lamp 

Power Supply Interfaces & 
Accessories 

ACDC Elctrns., Oceanside, Cal. 
Vol 1"573 

American Vector Inc., Springfield, N.J. 
Vol 10925 

Arnold Magnetics, Culver City, Cal. 
VOl 10601 

CEA, San LuiS ObiSpo, Cal. 
Vol 10619,635,639 

CPS, Sunnyvale, Calif. .. ............ Vol 10652 
Elgar Corp., San Diego, Cal ..... Vol 10677 
Kepco, Inc., Aushing, N.V. Vol 1"741-754 
Power/Mate, Hackensack, N.J. 

VoI1OS28-8.31 
Systron Donner Trygon Elctrns. Sub., 

Westbury, N.V ........................... Vol 10915 
Technlpower Inc., Ridgefield, Conn. 

VoI1"SS3 
Advanced Dynamic Instrs. Div., Ale~andria, 

Va. 
Advanced Kinetics, Costa Mesa, Calif. 
Allison Labs., Inc., Austin, Tex. 
Almond Instrs. Co., Covina, Cal 
AMF Electical Prods., Alexandria, Va. 
Arvee Engrg. Co., Torrance, Calif. 
CCA Elctrns. Corp., Gloucester, N.J. 
Crown Inl'l., Elkhart, Ind. 
Dynair Elctrns. Inc., San Diego, Calif. 
Dynamic Measurements Corp., 

Winchester, Ma. 
Dynamics Elctrnc. Prods., Inc., Santa 

Fe Springs, Cal. 
Edison Elctrns. Div., Manchester, N.H. 
EI Instruments, Derby, Conn. 
Electro/Data, Inc., Garland, Tex. 
Ell!C1ro Development Corp., Lynnwood, 

Wash. 
Electro-VOice, Inc., Buchanan, Mich. 
Elctrn. Assocs .. W. Long Branch, N.J. 
Fairchild Sound Equip., Commack, N.Y. 
Lambda Elctrns., Melville, N. V. 
Lear Siegler, Inc., Santa Monica, Calif. 
Melear Elctrns. Corp., Farmingdale, N.Y. 
Mid-Eastern Inds., Scotch Plains, N.J. 
Newcomb Audio Prods. Co., .Sylmar, Calif. 
North Hills EIc1rns., Inc., Glen Cove, 

N.V. 
NovatrQnics, Inc., Pompano Beach, Fla. 
Opamp Labs. Inc., Los Angeles, Cal. 
Paraplegics Mfg .• Bensenville, III. 
Perry Amplifier, Brookline. Mass. 
POWERTEC INC., Chatsworth, Cal: 

Shure Bros., Inc., Evanston. III. 
Spectra Sonics, Ogden, Utah 
Spellman High VoUage Elctrns. Corp., 

Bronx, N.V. 
Tele.·Dynamlcs/Wanlass, Fort 

Washington, Pa. 
Weinschel Engrg. Co., Gaithersburg, 

Md. 
Xentek, Inc., Santa Fe Springs, Calif. 

Preamplifiers, Audio 
Acromag, Inc., Wixom, Mich. 
Amperex Elctrn., Slatersville, RI. 
Arvee Engrg. Co., Torrance, Calif. 
Bell & Howell Co., Pasadena, Calif. 
Bogen Div .. Paramus, N.J. 
Bulova Watch Co., Servo Prods. 

EIc1rns. Dlv., WoodSide, N.V. 
CCA Elctrns. Corp., Gloucester, N.J. 
Control Technology Co., L.I.C., N.V. 
Doric Sci. Corp., San Diego, Calif. 
Dynaeo, Inc., Philadelphia, Pa. ' 
Dynamic Measurements Corp., 

Winchester, Ma. 
Dynamics Elctrnc. Prods., Inc., Santa 

Fe Springs, Cal. 
Ectron Corp., San Diego, Cal. 
Esterline Angus Dlv., Indianapolis, Ind. 
Fairchild Sound Equip., Commack, N.Y. 
Junction Modules, Inc., Irvine, Cal. 
General Radio Co., Concord. Mass. 
Glentek, Inc., Santa Monica, Calif. 
Hybrid Sys. Corp., Burlington, Mass. 
ILC Data Device Corp., Hicksville, N.V. 
Intech, Santa Clara, Cal. 
Keithley Instrs., Inc., Cleveland, OhiQ 
Magnetics, Div. of Spang Industries, Inc., 

Sandy Lake, Pa. 
Melcor Elctrns. Corp., Farmingdale, N.Y. 
Milletron, Inc., Pittsburgh, Pa. 
National Semiconductor, Santa Clara, Cal. 
Neff instr. Corp., Duarte, Calif. 
Perry Amplifier, Brookline, Mass. 
Princeton Applied Resch. Corp., Princeton, 

N.J. 
Raytheon, Mt. View, Calif. 
RCA Electromagnetic & Aviation Sys. 

Div., Van Nuys, Cal. 
Signetics. Corp., Sunnyvale, Calif. 
Solid State EIc1rns. Corp., Sepulveda, 

Cal. 
Soltec Corp., No. Hollywood, Cal. 
Takeda Riken Industry Co., Ltd., Tokyo 

176, Japan 
Telex Comm. Div., Minneapolis, Minn. 
Varian, Beverly, Mass. 
Westinghouse Elec. Corp., Computer & 

Instr. Div., PittSburgh, Pa. 

Preamplifiers, D-C 
Preston Scientific, Anaheim, Cal. 

Vol 2"320,321 
Solid State EIc1rns. Corp., Sepulveda, 

Cal ............................................... Vol1e937 
Burr-Brown Resch. Corp., Tucson, Ariz. 
Junction Modules, Inc .. Irvine, Cal. 
ILC Data Device Corp., Hicksville, N.Y. 
Keithley.lnstrs., Inc., Cleveland, Ohio 
National Semiconductor, Santa Clara, Cal. 
Princeton Applied Resch. Corp., Princeton, 

N.J. 
RCA Electromagnetic & Aviation Sys. 

Div., Van Nuys, Cal. 
United Detector Technology Inc., Santa 
. Monica, Cal. 

Preamplifiers, I-F 
Aertech Inds., Sunnyvale, Calif. 
AIL, Div. Cutler-Hammer, Inc., Deer Park, 

N.Y. 
American Elctrn. Labs., Inc., Lansdale, Pa. 
AMF Electical Prods., Alexandria, Va. 
Anzac Elctrns., Waltham, Mass. 
Applied Research Inc., Port 

Washington, N.Y. 
Arvee Engrg. Co., Torrance, Calif. 
Avantek, Inc., Santa Clara, Oal. 
Cincinnati Elctrns. Corp .. Cincinnati, Ohio 
Dynalab Corp., Van Nuys, Cal. 
Electro/Data, Inc., Garland, Tex. 
Environmental Communications Inc., 

Santa Ana, Cal. 
Hope Elctrns., Clifton, N.J. 
Keithley Instrs., Inc., Cleveland, Ohio 
Lorch Elctrns. Corp., Englewood, N.J. 
Melcor Elctrns. Corp .. Farmingdale. N.Y. 
Microphase Corp., Cos Cob, Conn. 

PRODUCT INDEX & DIRECTORY 

Microwave Power Devices, Plainview, 
N.Y. 

Mileq Inc., Hauppauge, N.Y. 
Mu-Del Elctrns., Silver Spring, Md. 
National Semiconductor. Santa Clara, Cal. 
OPtimax Inc .. Colmar, Pa. 
Perry Amplifier, Brookline. Mass. 
RHG Elctrns. Lab., Deer Park, N.Y. 
Rodelco, Deer Park,' N. Y. 
SCientific Communications, Garland, 

Tex. 
Sierra Sys., Mountain View. Cal. 
Trak Microwave, Tampa, Fla. 
Varian Assocs., Palo Alto, Cal. 
Varian, Beverly, Mass, 

Preamplifiers, Meter 
CALEX (California Elctrn. Mfg. Co.), 

Alamo, Calif. 
Doric Sci. Corp., San Diego, Calif. 
ILC Data Device Corp., Hicksville, N.V. 
Ithaco, Inc., Ithaca, N.V. 
Keithley Instrs., Inc., Cleveland, Ohio 
National Semiconductor, Santa Clara, Cal. 
Newport Labs., tnc., Santa Ana, Cal. 
Princeton Applied Resch. Corp .. Princeton, 

N.J. 

Preamplifiers, Microphone
See' Preamplifiers, Audio 

Preamplifiers, Microwave 
Environmental Communications Inc., 

Santa Ana, Cal ......................... Vol 2"611 
Aertech Inds., Sunnyvale, Calil. 
AIL, Div. Cutler·Hammer, Inc .. Deer Park, 

N.Y. 
Airtron, Morris Plains, N.J. 
American Elctrn. Labs .. Inc., Lansdale, Pa. 
Applied Research Inc., Port 

Washington, N.Y. 
Avantek, Inc .. Santa Clara, Cal. 
Dynalab Corp., Var Nuys, Cal. 
Electro/Data, Inc., Garland, Tex. 
HRB-Singer, inc .• State College, Pa. 
LNR Communications, Inc .. Farmingdale, 

N.Y. 
Microlab/FXR. Livingston, :N.J. 
Microphase Corp .. Cos Cob, Conn. 
Microwave Assocs., Inc., Burlington, Mass. 
Microwave Power Devices, Plainview, 

N.Y. 
Miteq Inc., Hauppauge, N.Y. 
Mu-Del Elctrns., Silver Spring, Md. 
OPtimax Inc., Colmar. Pa. 
Polarad Elctrn. Instrs., Lake Success, N.Y. 
Premier Microwave\ Port Chester, N.Y. 
RCA Electromagnetic & Aviation Sys. 

Div., Van Nuys; Cill. 
Resdel Engrg. Corp., Arcadia. Cal. 
RHG Elctrns. Lab., Deer Park, N.Y. 
Rodelco, Deer Park, N.Y. 
Scientific Communications, Garland, 

Tex. 
Special Microwave Devices Oper., 

Waltham, Mass. 
Technical Research & Mfg. Co., 

Manchester, N.H. 
Teledyne Mec., Palo Alto, Cal. 
TRG Prods., E. Boston, Mass. 
Varian Assocs., Palo Alto, Cal. 
Varian, Beverly, Mass. 
Vega Precision Labs., Vienna, Va. 
Watkins JoHnson Co., Palo Alto. Cal. 

Preamplifiers, Receiver 
Adams-Russell Co .. Inc., AR - Waltham 

Div., Waltham, Mass. 
Aertech Inds., Sunnyvale, Calif. 
AIL, Div. Cutler-Hammer, Inc., Deer Park, 

N.Y. 
Anzac Elctrns., Waltham, Mass. 
Applied Research Inc., Port 

Washington, N.Y. 
Arvee Engrg. Co., Torrance. Calif. 
Arvin Sys., Inc., Dayton, Ohio 
Astra Comm. Lab., Gaithersburg, Md. 
Avantek, Inc .. Santa Clara, Cal. 
Beukers Labs., Inc., Hauppauge, N.Y. 
BF Elctrns., Solana Beach, Calif. 
C-COR Elctrns., State College. Pa. 
Cincinnati Elctrns. Corp., Cincinnati, Ohio 
Dynalab Corp., Van Nuys, Cal. 
Electro/Data, Inc., Garland, Tex. 
Environmental Communications Inc., 

Santa Ana, Cal. 
Honeywell. Denver, Colo. 
Hope Elctrns., Clifton, N.J. 

HRB-Singer, Inc .• State College, Pa. 
Ithaco, Inc., IthaCa, N.V. 
Lear Siegler, Inc., Santa Monica, Calif. 
LNR Communications, Inc., Farmingdale, 
NY 

Lorch Elctrns. Corp., Englewood, N.J. 
Microphase Corp., Cos Cob, Conn. 
Microwave Power Devices, Plainview, 

N. Y. 
Miteq Inc .• Hauppauge, N.Y. 
Mu-Del Elctrns., Silver Spring, Md. 
National Semiconductor, Santa Clara, Cal. 
OPtimax Inc., Colmar, Pa. 
Polarad Elctrn. Instrs., Lak\! Success. N.Y. 
RCA Electromagnetic & Aviation Sys. 

Div., Van Nuys, Cal. 
Resdel Engrg. Corp .. Arcadia, Cal. 
RHG EIc1rns. Lab., Deer Park, N.Y. 
Rodelco, Deer Park, N.Y. 
Scientific Communications, Garland, 

Tex. 
Sierra Sys., Mountain View, Cal. 
Special Microwave Devices Oper., 

Waltham, Mass. . 
Varian, Beverly, Mass. 
Watkins Johnson Co., Palo Alto, Cal. 
Wide Band Engrg. Co., Phoenix, Ariz. 

Preamplifiers, R-F 
Environmental Communications Inc., 

Santa Ana, Cal ......................... Vol 20611 
Adams-Russell Co., Inc., AR - Waltham 

Div .. Waltham, Mass. 
Aertech Inds., Sunnyvale, Calif. 
AMF Electical Prods., Alexandria. Va. 
Anzac Elctrns., Waltham, Mass. 
Applied Research hic., Port 

Washington, N.Y. 
A.R.F. Products, Inc., Boulder. Colo. 
Arvee Engrg. Co., Torrance, Calif. 
Astra C6mm. Lab .. Gaithersburg, Md. 
Avantek, Inc., Santa Clara, Cal. 
Beukers Labs., Inc., Hauppauge, N.Y. 
BF Elctrns .• Solana Beach, Cal.if. 
Blonder-Tongue Labs., Inc., Old Bridge, 

N.J. 
C-COR Elctrns., State College, Pa. 
Cincinnati Elctrns. Corp., CinCinnati, Ohio 
Dynall!b Corp., Van Nuys, Cal. 
Electro/Data, Inc., Garland, Tex. 
Elctrn. Navigation Inds., Inc., 

RocMster, N.V. 
Emergency Beacon Corp.; New 

Rochelle, N. V. 
General Radio Co., Concord. Mass. 
Honeywell, Denver, Colo. 
Ho~ Elctrns., Cliltoll, N.J. 
HRB-Singer, Inc., State College, Pa. 
Jerrold Electronics Corp., Philadelphia, Pa. 
Keithley Instrs., Inc., Cleveland, Ohio 
Lear Siegler. Inc., Santa Monica, Calif. 
Lorch Elctrns. Corp., Englewood, N.J. 
Microphase Corp., Cos Cob. Conn. 
Microwave Power Devices, ~Iainview, 

N.Y. 
Miteq Inc .• Hauppauge, N.Y. 
Mu-Del Elctrns .. Silver Spring. Md. 
National Semiconductor, Santa Clara, Cal. 
OPtimax Inc., Colmar, Pa. 
Perry Amplifier, Brookline, Mass. 
Radiation Devices Co., Baltimore, Md. 
RCA Electromagnetic & Aviation Sys. 

DiY., Van Nuys. Cal. 
Resdel Engrg. Corp., Arcadia, Cal. 
RHG Elctrns. Lab., Deer Park, N.Y. 
Rodelco, Deer Park, N.Y. 
Scientific Communications, Garland, 

Tex. 
Sierra Sys., Mountain View. Cal. 
Teledyne Mec., Palo Alto, Cal. 
Varian Assocs .. Palo Alto, Cal. 
Wide Band Engrg. Co .. Phoenix, Ariz. 
Winegard Co., Burlington. Iowa 

Preamplifiers, Servo 
Bulova Watch Co., Servo Prods. 

EIc1rns. Div., WoodSide, N.Y. 
Burr·Brown -Resch. Corp., Tucson, Ariz. 
CALEX (Calilornia Elctrn. MIg. Co.). 

Alamo, Calif. 
Control Technology Co., L.I.C., N.V. 
Gould, Inc., Cleveland, Ohio 
ILC Data Device Corp., Hicksville, N.Y. 
Ind'i. Control Co., Farmingdale, N.V. 
Ithaco, Inc., Ithaca, N.Y. 
McFadden Elctrns. Co .. South Gate, Calif. 
Meleor Elctrns. Corp., Farmingdale. N.Y. 
National Semiconductor. Santa Clara. Cal. 

134 Mfrs. in Bold face with page numbers describe this product in the White pages. 
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Perry Amplifier, Brookline, Mass; 
R.C.A. Electromagnetic & Aviation Sys. 

Div., Van Nu19, Cal. 
ScientifiC·Atlanta, Inc., Atlanta, Ga. 
Singer Co .. Uttle Falls, N.J. 
Soltec Corp., No. Hollywood, Cal. 

Preamplifiers, Telemetry 
SoHd Stat. EIctrna. Corp.. Sepulveda, 

CaL ." .... __ ." ..•••.. _ ........ " ......... VoI1ef137 
Aertech Inds .• Sunnyvale, Calif. 
Analoglc, Wakafl8ld, Mass. 
ApplIed ReHlreh Inc., Port 
weahlngton, N.Y. 

Astro Comm. Lab .• Gaithersburg, Md. 
Avantek, Inc., Santa Clara, Cal. 
Beukers Labs., Inc., Hauppauge, N.Y. 
Siocom, Inc., Culver City, Cal. 
C·COR Elctrns., State College, Pa. 
CinCinnati Elctrns. Corp., CinCinnati, Ohio 
Dynetab Corp., Yen NUYB, CaL 
E1ectro/Deta, Inc., Garland, T.x. 
Emergency Beacon Corp., New 

RocheII., N. Y. 
Gould, Inc., Cleveland, Ohio 
Gulton Inds .• Inc .• MetuChen, N.J. 
HybrId Sya. Corp., Bu,lIngton, Masa. 
ILC Data DeYice Corp., HlCksYUle, N.Y. 
Hhaco, Inc., Ithaca, N.Y. 
LNR Communications. Inc., Farmingdale, 

N.Y. 
Lorch EIc:tms. Corp~ Englewood, N.J. 
MiCrophasa Corp., Cos Cob, Conn. 
Mu·Da/ Elctrns., Silver Spring, Md. 
National SemiConductor. Santa Clara, Cal. 
Neff Instr. Corp., Duarte, Canf. 
OPtimax Inc., Colmar, Pa. 
Resdel Engrg. Corp., Arcadia, Cal. 
RHO Elctrns. Lab~ Deer Park, N.Y. 
Scientific Communications, Garland, 
T.x. 

Special Microwave Devices Oper., 
Waltham. Mass. 

Video ResearCh Corp., Gaithersburg. Md. 
Watkins Johnson Co., Palo Alto, CIII. 
Wide Band Engrg. Co .• Phoenix. Ariz. 

Preamplifiers, Transducer 
Signal-AlsoSee Signal 
Conditioners 

Hathaway Industries Inc., TuIes, Okla. 
VoI1e.t51 

Hathaway Instruments, Inc., Denver, 
Colo •. __ ..... __ ... " .... _ ... " ... " .. ". VoI1e.t51 

UnhOltz-Otckie Corp., Hamden, Conn. 
VoI1-s30 

Acrornag. Inc .• Wixom. MiCh. 
Activ. Control Instrumentation, E. 

Northport, NY 
Advanced Kinetics. Costa Mesa. Calif. 
Altec DiY., Anaheim, Calif. 
Analogic. Wakefield, Mass. 
Applied Control Co., Fairfield, N.J. 
Arvee Engrg. Co., Torrance, Calif. 
B & K Instrs .. Inc., Cleveland. Ohio 
Ball & Howell Co., Pasadena, Calif. 
8i0c0m, Inc .• Culver City. Cal. 
BuIoYa WatCh' Co~ Servo Prods. 

EIctrna. DIY., WoodaIde, N.Y. 
Burr-8rown Resch. Corp~ Tucson, ArIz. 
CALEX (California Elctm. Mfg. Co.l. 

Alamo. Calif. 
Chesapeake Instr. Corp .• Shadyside. Md. 
Columbia ResCh. Labs .• Woodlyn. Pa. 
Cont,oI Technology Co., L.I.C., N.Y. 
Cycon, Inc., Sunnyval., Cal 
Doric Sci. Corp .• San Diego. Calif. 
DynarniC MeasuramenlS Corp .• 

WInChester. Ma. 
Edo Wastern Corp., Salt Lake City. Utah 
Electronic Modules, Inc .• Pasadena. Cal. 
Endevco, Pasadena, Cal~. 
Junction Modules, Inc., Irvine, Cal. 
General Radio Co .• Concord, Mass. 
Glentak, Inc .. Santa Monica, Calif. 
Gould, Inc., Cleveland, OhIo 
Gulton Inds .• Inc .. MetuChen. N.J. 
Hawkeye Inslrus .. Inc .. Marion. Iowa 
Honeywefl. Denver, Colo. 
Hy-Cal Engrg .• Santa Fe Springs. Cal. 
Hybrid Sya. Corp.. Burlington, M .... 
ILCDet. Device C~ Hicksville, N.Y. 
Inservco. Inc .• La Grange, Ohio 
Imech. Santa Glara. Cal. 
Hheco, Inc., Ithaca, N.Y. 
Keithley Instrs., Inc., Cleveland, Ohio 
Natel Engrg. Co., Canoga Pk., Cal. 

National Samiconductor, Santa Clara, Cal. 
Neff Inalr. Corp., Duart., Calif. 
N.wport Labs., Inc., Sanla Ana, Cal. 
PCB Piezotronics, Inc., Depew. N.Y. 
PPM, Inc., Bedford, Ohio 
Princeton Applied ResCh. Corp .• Princeton. 

N.J. 
Santa Barbara ResCh. Ctr .• Goleta. Calif. 
Sensor Corp .• Scottsdale. Pa. 
Sensotec. Inc,. Columbus. Ohio 
SoHd Stete Elctms. Corp., Sepulveda, 

Cal. 
Spectra Sonics. Ogden, Utah 
Tektronix, Inc., Beaverton, O,e. 
Teledyne Geolech, Dallas, T.x. 
T .... Comm. DiY., Minneapolis, Mlnn. 
Telmar. Inc .• Columbus. Ohio 
United Detector TeChnology Inc., Santa 

Monica, Cal. 
Universal Ad·Yu Elctrns .• Inc .• Milwaukee. 

Wi. 
Validyne Engrg. Corp., Northridge, Cal. 

Prebonding Etchants-See 
Chemicals, Etching 

Preforms, Precious Metal 
-Also See Solder Preforms 

Bud RadiO, WlUoughby, Ohio .. Vol ;1-312 
Alpha Metals. Inc .• Jersey City, N.J. 
Cohn. Sigmund, Mt. Vernon, N.Y. 
Goldsmith Precious Metals Div., Chicago. 

III. 
Gte Sylvania Inc .• Belmont. Cal. 
Handy & Harman, New York. NY. 
Kester Solder Co, Chicago. III. 

Prescalers 
Dynalab Corp., Yen NUYB, Cal. 
General Rand Corp .• Edison, N.J. 
Heath Co., Banton Harbor. Mich. 
IEC Electronics Corp., E. Rochester. N.Y. 
N"S, Inc., Itasca, III. 
SoIlec Corp .• No. Hollywood. Cal. 
Systron-Donnar Concord Instr. Div., 

Concord, Cal. 
Takeda Riken Industry Co., Ltd .• Tokyo 

176, Japan 

Preselector-Mixers 
Lorch Elclrns. Corp., Englewood, N.J. 

Vol 20615 
AIL. Div. Cutler·Hammer, Inc .• Dear Park, 

N.Y. 
American Elctrn. Labs .• Inc .• Lansdale. Pa. 
Applied Research Inc., Port 

Wa.hlngton, N.Y. 
Frequency Engrg. Labs .• Farmingdale. N.J. 
MeL, Inc~ La Grange, III. 
Merrimac Inds .• Inc .• West Caldwell. N.J. 
Microlab/FXR. Uvingston, N.J. 
Microphase Corp .• Cos Cob, Conn. 
Microwave Filter Co .• Inc .. East Syracuse. 

N.Y. 
Rodelco, Deer Park. N.Y. 
Ryka Scientific. Inc .• Sunnyvale. Cal. 
Sierra Sys.. Mountain View, Cal. 
UTE Microwave. Asbury Park. N.J. 
Vari-L Co~ Inc., Denv.r, Colo. 
Vector Industries, Palo Alto, Cal. 

Preselectors 
Varian, Solid State West DIvision, Palo 

Alto, Csl ... __ ... " ... _ ... " ............. Vol 4e44Q* 

AIL. Div. Cutler·Hammer. Inc .• Deer Park. 
N.Y. 

ArroeriCan Elclrn. Labs .• Inc .• Lansdale, Pa. 
Arvin Sys .. Inc., Dayton. Ohio 
Dynelab Corp., Van Nuys, Cal 
"1ect,o/Deta, Inc., Garland, Tex. 
Frequency Engrg. Labs., Farmingdale, N.J. 
Maury Microwave Corp .• Cucamonga. 

Calif. 
MCL, Inc., La Grang., III. 
Melpar. Falls ChurCh, Va. 
Microlab/FXR, Livingston, N.J. 
Microphase Corp., Cos Cob. Conn. 
Microwave Filter Co., Inc., East Syracuse. 

N.Y. 
Mu·Del Elctms .• Silver Spring. Md. 
Premier Microwave. Port Chester. N.Y. 
RHG Elctma. Lab., Deer Park, N.Y. 
R L C Elctms., Inc., Ml Kisco, N.Y. 
Rodelco. Deer Park. N.Y. 
Ryka Scientific, Inc., Sunnyvale. Cal. 
Sierra Sys., Mountain View. Cal. 
Telectro 519. Corp., Corona. N.Y. 
Talonic Inds., Inc., Laguna BeaCh. Cal~. 

Printed Circuits,Multiiayer 
UTE Microwave. Asbury Park. N.J. 
Vari-L Co., Inc., Denver, Colo. 
Vector IndustrieS, Palo Alto. Cal. 

Pressure Sensitive Paint-See 
Coatings, Transducer 
Forming 

Pressure Vessels-See 
Chambers, Pressure 

Pressure Indlcators-See 
Gauges, Pressure 

Pressurization Units-See 
Chambers, Pressure 

Printed Circuit Boards, 
Additive Process (Without 
Components) 

Clnch-Graphlk, Qper. of TRW Eletrn. 
Compa., City of Induatry, Cal. 

Vol2e325 
Vector Elctrn. Co~ Inc., Sylmar, Cal. 

Vol3e954 
Vero Electronics, Inc .. Hauppaug., N.Y. 

Vol3e340 
Abacus Elctms. Corp .• Dobbs Ferry. N.Y. 
Acme Model Engrg. Co., Ridgefield. N.J. 
Advanced Circuitry Div .• Springfield. Mo. 
Amllrlcan Lava Corp., Chattanooga, 

Tenn. 
Aulomation Services Div .• Windsor, N. Y. 
Bishop Graphics. No. Hollywood. Cal. 
Bureau Engraving. Inc .• Minneapolis, Minn. 
Circuit·Stik. Inc., Torrance. Cal. 
Control Data Corp., SI. Louis Pk .• Minn. 
Defiance Circuit Corp .• Lawrence. Mass. 
Dig~al Equip. Corp .• Maynard. Mass. 
Electro-Science Labs., Pennsauken, N. J. 
Electrol Co., Inc .• York. Pa. 
Elctrn. Assocs., W. Long Branch. N.J. 
GTE Sylvania. Muncy. Pa. 
GTE Sylvania Inc., Elctrn. Comps. Grp" 

Waltham. Mass. 
Hughes Aircraft Co., Ground Systems 

Grp .• Fullerton. Cal. 
Injectorall Elctrns. Corp .• Glen Cove, N.Y, 
Int'!. Elctrn. ResCh., Burbank, Cal. 
Lockheed Elctrns. Co .• WatChung. N.J. 
Melh<K\e Elctrns .. Inc .. Chicago, III. 
National Tet-Tronlcs, Meadville, Pa. 
Photocircuits Div., Kollmorgen Corp .• Glen 

Cove. N.Y. 
Rogers Corp., Rogers. Conn. 
Sparry Information DIsplays Dlv., 

Scottsdale, Ariz. 
Systron-Donner Concord Instr. Dlv., 

Concord, Cal 
Techinques, Inc .• Englewood, N.J. 
3M Co .• SI. Paul, Minn. 

Printed Circuit Boards, 
Etched Process (Without 
Components) 

Cinch-Graphlk, Oper. of TRW Elctrn. 
Comp~ CIty of Industry, Cal. 

Vol ze325 
Veclor Elclm. Co., Inc., Sylmar, Cal. 

Vol3e954 
Vero Electronlca, Inc., Hauppaug., N.Y. 

Vol3e340 
Abacus Elctrns. Corp .• Dobbs Ferry. N.Y. 
Advanced Circuitry Div .• Springfield. Mo. 
American Elctm. Labs., Inc .• Lansdale. Pa. 
Ansley Elctrns. Corp., Doylestown. Pa. 
A.R.F. Products. Inc .• Boulder. Colo. 
Augat Inc., Altlaboro. Mass. 
Automation Services DiY., Windsor. N. Y. 
BECO,lnc .• Salem, Va. 
Bandix Corp .• Detroit. Mich. 
Buckbee-Mears C!l .• 51. Paul, Minn. 
Bureau Engraving, Inc .• Minneapolis, Minn. 
Cambridge Thermionic, Cambridge, Mass. 
Cham Aero, Inc .• Wilmington. Cal. 
Chemical Etching Equip. & Supply. 

Alexandria. Va. 
Chicago Dynamic fnds., Chicago, III. 
Chrlatlansen Radio Inc~ Laguna S.ach, 

Cal. 
Circuit·Stik. Inc., Torrance. Cal. 
CircuilS. Inc .• Berlin. Conn. 
Collins Radio Co., Cedar Rapids. Iowa 
Control Data Corp .• 51. Louis Pk .• Minn. 
Cordover. Carl & Co., Mineola, N.Y. 
De Soto Elec. Prods .• De Soto. Mo. 
Defiance Circuit Corp., Lawrence, Mass. 
Digital Equip. Corp .• Maynard. Mass. 

Douglas ElectroniCS, Inc .• San Leandro. 
Cal. 

E.D.I. Inc .• Cair!), III. 
Electrol Co., Inc .. York, Pa. 
Elctm. Assocs., W. Long BranCh. N.J. 
Elgin Elctrns. Inc., Waterford, Pa. 
Flexible Circuits. Inc .• Warrington, Pa. 
GTE Sylvania. Muncy. Pa. 
GTE Sylvania Inc .. Elctm. Comps. Grp .• 

Waltham. Mass. 
Hughes Aircraft Co., Ground Systems 

Grp .• Fullerton. Cal. 
IFE Diy .• E. Providence. R. I. 
Int'!. Elctm. ResCh., Burbank. Cal. 
Jordan Controls, Milwaukee. Wisc. 
Lockheed Elctrns. Co:. Los Angeles. Cal. 
McDonnell Douglas Electronics Co .• 51. 

Charles. Mo. 
Meson Electronics Co. Inc .• Rochester, 

N. Y. 
Methode Elctrns., Inc., Chicago, III. 
Mid·West Metal Prods .• Inc .• Kansas City. 

Kans. 
Midland Standard Inc., Elgin, III. 
Monrtor Systems, FI. Washington, Pa 
Motorola Inc, Chicago, III. 
National Metal Crafters Inc .• Phila., Pa. 
National Tet-Tronlcs, Meadville, Pa. 
Photocircurts Diy .• Kollmorgen Corp .• Glen 

Cove. N.Y. . 
Photronic Labs., Danbury, Conn. 
Power Control Corp., Pittsburgh, Pa. 
Ragen PreciSion Inds., Inc., N. Arlington, 

N.J. 
Re-el Circuits, Inc., Saddle Brook, N.J. 
Rogers Corp .• Rogers, Conn. 
Rosemount Nashville Inc .. Lavergne. Tenn. 
SChjeldahl. G.T. Co .• Northfield. Minn. 
Shlgolo lnds" Ltd., New York, N.Y. 
Stanford Applied Engrg., Sanla Clara, 

Cal. 
Stanford Applied Engrg., Inc., Sante 

Ana,Cal. 
Systron-Donner Concord InBtr. Dlv., 

Concord, Cal. 
TeCh·Etch, Inc., Hingham. Mass. 
Techinques. Inc .• Englewood, N.J. 
Theta·Com CATV. Phoenix. Ariz 
3M Co., SI. Paul, Minn. 
Tri·Tronics Lab .• Euless. Tex. 
Triad·Utrad Diy .• Huntington, Ind. 
Vega Precision Labs., Vienna, Va. 
Winegard Co .• Burlington, Iowa 
Zenrad Controls Co .. Santa Barbara, Ca. 
Zonic Tech. Labs .• Cincinnati. Ohio 

Printed Circuit Etchants 
Smllh, Herman H., Inc., Bklyn., N.Y. 

Vol 3*.10 
Air Prods. & Chams .• Inc .• Allentown. Pa. 
Allied Chemical Corp., Morristown. N.J. 
Alpha Metals. Inc., Jersey City. N.J. 
Conversion Cham. Corp., Rockville. Conn. 
Dow Chemical Co .• Midland. Mich. 
Injectorall Elctrns. Corp., Glen Coye, N.Y. 
Kepro Cir. 519., Inc., SI. Louis. Mo. 
TeChinques. Inc .• Englewood, N.J. 
Union Carbide. Chemicals & Plastics. New 

York. N.Y. 
Vector Elctm. Co., Inc., Sylmar, Cal 

Printed Circuit Screens 
Automation Services Diy .• Windsor. N. Y. 
Cambridge Thermionic, Cambridge. Mass 
Clnch-Graphlk, Oper. of TRW Elclm. 

Compa., City of Indulltry, Cal 
Kepro Clr. Sys .• Inc., 51. Louis, Mo. 
Naz·Oar Int'!.. Chicago, III. 
Photronic Labs .• Danbury, Conn. 
Podgor. Joseph Co., Pennsauken. N.J. 
SaI·Rex Co. DiY. Oxy Metal Finishing 

Corp .• Nutley. N.J. 
TeChinques. Inc .• Englewood. N.J. 
Zennid Controls Co., Santa Barbara. Ca. 

Printed Circuits (With 
Componeftts~See Cards, 
Linear Function 

Printed Circuits, Multilayer 
Cenlralab Elctms DIY., Milwaukee, Wise 

Volse1075 
Clnch-Graphlk, Oper. of TRW Elclm. 

Comps., City of Industry, Cal. 
VoIze325 

Advanced Circuitry Ow .• Springfield. Mo. 
American Elctm. Labs .• Inc., Lansdale, Pa' 
Buckbee-Mears Co .• SI. Paul, Minn. 
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Printed Circuits, MUltilayer (cont'd) 
BureauEngraving,lnc., Minneapolis, Minn. 
Cambridge Thermionic, Cambridge, Mass 
Chem Aero, Inc., Wilmington, Cal.. 
Circuits, Inc., Berlin, Conn .. 
Collins Radio Co., Cedar Rapids, Iqwa 
Control Data Corp., SI. Loois Pk., Minn. 
GTE Sylvania, Muncy, Pa. 
GTE Sylvania Inc., Elctrn. Comps.Grp., 

Waltham, Mass. 
Hughes Aircraft Co., Ground. Systems 

Grp., Fullerton, Cal. 
Int'!. Elctrn. Resch., Burl:!ank, Cal. 
Lockheed Elctrns. Co., Watchung, N.J, 
Lockheed Elctrns. Co., Los Angeles, Cal. 
Methode Elctrns., Inc., Chicago, III. 
Mlc. Corporallon, Culver Clly, .Callf. 
National Beryllia Corp., Haskell, N.J. 
Ragen Precision Inds .. Inc., N. Arlington, 

N.J. 
Rogers Corp., Rogers, Conn. 
Synthane Taylor Corp., Valley F9rge, Pa. 
Thiokol Chemical Div" Tre~ton, N.J. 
Zenrad Controls Co., Santa Barbara, Ca. 

Printers, Digital 
Berkeley Inslrs., Inc., Sanla Ana, Cal. 

Volle392 
Burroughs Corp., Pasadena, Cal. 

Volle330 
Dytro Corp., Hlcl(sville, N;Y ..... Volle342 
Hecon Corp., New S!lrewsbury, N.J. 

Volle344 
Hickok Elect. Instr., Cleveland, Ohio 

Vol 4.409" 
Landi.s & Gyr, Inc., Elmsford, N.Y. 

Vol2e366 
MFE Corporation, Salem, N.H. Volle359 
Newport Labs., Inc., Santa Ana, Cal. 

Vol 4-416" 
PPM, Inc., Bedford, Ohio .......... Vol '.493 
Systron-Donner Corp., Concord, Cal. 

Voll·50S 
Syslron-Donner Concord Instr. ·Div., 

Concord, Cal. ............................ Vol '.509 
Acme Model Engrg. Co., Ridgefield, N.J. 
Adtrol Div.,Blackburg; Va. 
Amperex Electron!/: Corp., Hicksville,. 

N.Y. 
Anadex Instrs., Inc., Van Nl.lYs, Calif. 
Automatic Timing & .Cont,ols, inc., King of 

Prussia, Pa. 
Bay Labs., Inc., Cleveland, OhiQ 
Beckman Instrs., Ectrn. Instrs. Div. Ectrn. 

Instrumentation" Schiller Park, III. 
Bowmar Instr. Corp., Ft •. Wayne, Ind. 
California Computer Prods., Anaheim, Cal 
Clary Corp., San Gabriel, Calif. 
Collins Radio Co., Dallas, Tex. 
Computer Terminal Sys., Plainview, N.Y. 
Consolidated Controls Corp., Bethel, 

Conn. 
Data General Corp. (E), Southboro, Ma. 
Datadyne Corp., King of Prussia, Pa. 
Datalog Div., Litton Sys., Melville, N. Y. 
Datum, Inc., Anaheim, Calif. 
Detecto Scales, .Inc.,. Brooklyn, N.Y. 
Oil An ControlS, Inc., Boston, Mass. 
Digital Equip. Corp., Maynard, Mass. 
Digitron Corp., Norristown, Pa. 
Digitronics Corp., Albertson, N.Y. 
Eldorado Electrodata, Concord, Cal. . 
Electro-Numerics, Santa Clara, Cal. 
Estertine Angus Dlv., Indianapolis, Ind. 
Facit-Addo, Inc., Secaucus, N.J. 
General Instr, Corp., Defense &. Engrg. 

Prods. Grp., Elclrn. Sys. Div., Hicksville, 
N.Y. 

General Radio Co., Concord, Mass. 
General Rand Corp., Edison, N.J. 
International Data Sciences, providence, 

R.1. 
In General Controls, Glendale, Cal. 
Leeds & Northrup Corp., No. Wales, Pa. 
Metra Instruments, Inc .. Mt. View, Cal. 
Monitor Labs, Inc., San Diego, Cal. 
Monsanto Company, Electronic 

Instruments, W. Caldwell, N.J. 
NES, Inc., Ilasca, III. 
Practical Automation, Inc., Shelton, Conn. 
Presin Co., Inc., Shelto~, Carin. 
RCA, Mobile Communications Sys., 

Meadow Lands, Pa. 
Tech Serv., Inc., Fogelsville, Pa, 
Teletype Corp., Skokie, III,. 
Test & Measuring !nstrs. Inc., 

Hicksville, N.Y. 
Texas Instruments, Inc., Houston, Tex. 
Toledo Scale, Toledo, Ohio 

United Sys.· Corp., Dayton, Ohio 
Varian Assocs., Palo Alto, Cal. 
Varian Data Machines, Palo Alto, .Cal. 
Veeder-Root, Hartford, Conn. 
Victor Comptometer Corp.; Chicago;UI. 
Vidar Corp., Mountain View, Cal. 
Weston Instruments, Inc., Newark, N.J. 

Printers, Line, Tape-Listing
See Printers, Digital 

Printing, Dry Transfer-See 
Kits, Marking (Dial 
Instrument) 

Probability Distribution 
Analyzers-See Analyzers, 
Probability Density 

Probes, Hall 
Ohio Semllronics, Columbus, Ohio 

Vol2·,,79 
Active Control Instrumentation, E. 

Northport, NY 
American Aerospace Controls Inc., 

Farmingdale, N.Y. 
LDJ ElectroniCs, Troy, Mich. 
RFL Inds., Instr. Div., Boonton, N.J. 
Scientific Columbus, Columbus, Ohio 
Tektronix, Inc., Beaverton, Ore. 
Thomas & Skinner, Inc., Indianapolis, 

Ind. 
O. S. Walker Co., Worcester, Mass. 

Probes, High-Voltage (1,000 
Volts & Over) 

CPS, sunnyvale, Calif ............... Volle&52 
Pomona Elctrns. Co., Inc., Pomona, Cal. 

Vol 3.758 
Ballantine Laboratories, Inc., Boonton .. 

N.J. 
Beckman Instrs., (AISSD), Fullerton, Cal. 
Beckman Instrs., Cedar Grove, N.J. 
Dynascan Corp., Chicago, III. 
GC ElectroniCS, Rockford, III. 
Heath Co., Benton Harbor, Mich. 
Hickok Elect. Instr., Cleveland, Ohio 
Hlpolronlcs, Inc., Brewster, N.Y. 
ITT Jennings, Instrus. & Systems; San 

Jose, Calif. . 
Micro Instr. Co.; Hawthorne, Cal. 
Peschel Instrs., Cape Coral, Fla. 
RCA Elctrns. Comps.,Harrison, N.J .. 
Ross Engrg. Corp., Campbell, Cal. 
Rowe Inds., Dlv., Toledo, Ohio 
Simpson Elec. Co:, Chicago, III. 
Slaughter Cc>., Ardmore, Okla. 
Smith, Herman H., Inc., Bklyn., N.Y. 

I 
Tektronix, Inc., Beaverton,Ore. 
Triplett Corp., Blufftorl, Ohio 
TRWIIRC FIX~~ ReSistors, Boone, N.C. 

Probes, Logic Test . 
Kurz-Kasch InCQrporaled, Dayton,' Ohio 

Vol '.475; Vol 4.415" 
Alco Elctrn. Prods., North Andover, 

Mass. 
AlertTechnology, lric., Northbrook, III. 
Ellnstruments, Derby, Conn. 
Microdynamics, So. EI Monte, Cal. 
Program Data Co., Carson, Cal. 
Tel(tro,)lx, Inc" Beaverton, Ore. 

Probes, Microwave 
Aircom, Inc., Union, N.H. 
CES Elctrns., Brooklyn, N.Y. 
General Microwave Corp., Farmingdale, 

N.Y. 
Maury Microwave Corp .. Cucamonga, 

Calif. 
Microdynamics, So. EI Monte, Cal. 
Microlab/FXR, Livingston, N.J. 
Narda Microwave Corp., Plainview, N.Y. 
PRO Elctrns., Inc., Westbury, N.Y. 
Premier Microwave, Port Chester, N.Y. 
Test & Measuring Instrs. Inc., 

Hlcksvllle,N.Y. 
Waveline, Inc., W. Caldwell, N.J. 

Probes, Oscilloscope-See 
OS9i11oscope Probes 

Probes, R-F 
Boonton Elctrns., Parsippany, N.J. 

Volle406 
Electro-Mechanics Co., Austin, Tex. 

PRODUCT INDEX,," DIRECTORY 

General Microwave. Corp., Farmingdale, 
N.Y. 

Genisco Tech. CQrp., Genistron Div., . 
Compton, Cal. 

Heath Co., Benton Harbor, Mich. 
Honeywell, Minneapolis, Minn. 
Honeywell, Denver, Colo. 
In Jennings, InstruB. & Systems, San 

Jose, Calif. 
Kay Elemetrics, .Pine Brook,' N.J. 
Microdynamics, So. EI Montei Cal. 
MicrolablFXR, Livingston, N.J. 
Narda Microwave Corp., Plainview,NY 
PRO Elctrns., Inc., Westbury; N.Y. 
Premier Microwave, Port Chester. N:Y. 
Pylon Co., Inc., Attleboro, Mass. 
RCA Elctrns. Camps., Harrison, N.J. 
Rohde & Schwarz SiS., Passaic, N.J. 
Simpson Elec. Co., Chicago, III. 
Smlth,Herman H., Inc., Bklyn., N.Y. 
Solar Elctrns. Co., Hollywood, Cal. 
Takeda Riken Industry Co., Ltd., Tokyo 

176, Japan 
Test & Measuring Instrs. Inc:, 

Hicksville, N.Y. 
Texacan Corp., Indianapolis, Ind. 
Triplett Corp., Bluffton, Ohio 
TRWIIRC FilCedReslstors,: ·Boone,N.C. 

Probes, Temperature 
Fenwal Elctrns., Framingham, M"" ... 

VoI2.11~2 
Harrel, Inc., E. Norwalk, Conn. . 

Vol 2.,163 
Omega Engrg., Inc., Stamford,qonn. 

Vol2e1172 
Triac Elctrn. Sys., Forest Hills, N. Y. 

Vol2e371,375,377 
Alnor Instr. Co., Chicago, III. 
Amprobe Instr., Lynbrook, N.Y. 
Bailey Instrs., Inc., Saddle Brook, N.J. 
Bell & Howell CO. ,Pasadena, Calif. 
Bristol Div, Waterbury, Conn 
Bums Engrg., Inc., MinneapoliS, Minn. 
Cal-R, Inc., Santa Monica, Cal. 
Cal-R, Inc., Thermonetics Div:, S"nta 

Monica, Cal. 
Climatronics Corp., Hauppauge, N.Y. 
Conax Corp., Buffalo, N.Y. 
Conklin Instr. Corp., Pleasant Valley, N.Y: 
Consolidated Controls Corp., Bethel, 

Conn. 
Cox & Co., Inc., New York, N.Y. 
Edison, Instr. Diy., W. Orange, N.J. 
EG & G, Inc., Salem, Mass. 
Electro Sci. Inds., PQrtlal!d, Ore. 
Fenwal, Inc., Ashland, Mass. 
Foxboro Co., Foxboro, Mass. 
General Lab. Assocs., Norwich, N.Y. 
Gow-Mac Instr. Co., Madison, N,J. 
Gulton Inds., Inc., Metuchen, N.J: 
Heath Co., Benton Harbor, Mich. 
Honeywell, Ft. Washington, Pai 
Hy-Cal Engrg., Santa Fe Springs, Cal. 
Kahl Scientific Instr. Corp., EI Cajon, Calif. 
Keystone Carbon Co., St. Marys, Pa. 
Larson Instr. Co., Inc., Orangeburg, ~. Y. 
Leeds & Northrup Corp., No. W"les,Pa. 
Mag-Cbn, Inc., New Brighton, Minn. 
Marlin Mfg .. Corp., Cleveland,. Ohio 
Matrix Corp., Beech Grove, Ind. 
Mura Corp., Jericho, N.Y. 
Pacific Trans.ducerCorp., Los Angeles, 

calif. 
P.E.T., Inc., Pittsburgh, Pa. 
RDF Corp., Hudson, N.H. 
Relco Prods., Denver, Colo. 
RFL Inds., Instr •. Div .. Boonton, N.J. 
RFL Inds., Thermocontrol DiY., 

Boonton, N.J. 
Riverbank Labs., Geneva, III. 
Rodanlnd's., Anaheim, Ca. 
Recorder Systems Div., E. Greenwich, R.1. 
Sensotec, Inc., Columbus, Ohio 
Simpson Elec. Co., Chicago, III. 
Syscon Inl'l., Inc., So. Bend, Ind. 
TektroniX, Inc., Beaverton, Ore. 
Texas Instruments, Attleboro, Mass. 
Thermal Sys., Los Angeles, Cal. 
Triplett Corp., Bluffton, Ohio 
Tylan Corp., Torrance, Calif. 
United Elec. Controls Co., Watertown, 

Mass. 
United Sensor & Control .co:, Watertown, 

Mass. 
United Sys.Corp., Dayton, Ohio 
Victory Engrg. Corp.,Springfield, N.J. 
VirTis.Co., Gardiner, N.Y. 

West Coast Hesch. Corp., Los Angeles, 
Calif. 

Yellow Springs Instr. Co:, Inc., Yellow 
Springs, Ohio 

Probes, Test Lead 
E.Z Hook, Test Prods., Arcadia, Cal. 

VoI3e&67-677 
GC ElectrOniCS, RoCkford; III ... Vol3e&79 
Poiliona Elctriis. Co., Inc., Pomona, Cal. 

Vol;l·724;1'3&-739,756,757 
Sealectro Corp., Mamaroneck, N.Y. 

Vo13·n6 
Smith, Herman H., inc., Bklyn.,'N.Y, . 

Vol3e796-800,803 
Adar Assocs. ,l;ambridge, Mass. 
Air-O-Tronics Prods., Morrisville,N.Y. 
Birnbach Co., Inc., freeport,N.Y. 
CGS Units, Inc., Rochester, N.Y. 
Circa" Corp., SantaBarbara, Ca. 
Control IndS. Inc., InWOOd, N.Y. 
Daburn Elctrns. & Cable Corp., Bronx, 

N.Y. 
De Soto Elec. Prods., De Soio, Mo. 
Desco Mfg. Co., Gll!ndale, Calif. 
Dynascan Corp., Chicago, III. 
Elctrn, Molding Corp., Woonsocket, R.I. 
General RMioCo., Concord, Mass. 
Heath Co., Benton Harbor, Mich. 
Hickok Elect. Instr., Cleveland, Ohio 
IPT Corp., Sunnyvale, Cal. 
Keystone Elctrns: Corp., New York, NY
Microdynamics, So. EI Monte, Cal. 
National Tel'Tronics, Meadville, Pa. 
Ostby & Barton Co., Providence, R.1. 
Paraplegics MIg:,. Bensenville, III. 
Projects Unlimited, Inc., Dayton, Ohio 
Pylon Co., Inc., Attleboro, Mass. 
RCA Elctrns. Comps., Harrison, N.J. 
Shallcross, Selma,N.C. 
Simpson Elec. Co., Chicago, III. 
Techni-Tool. Inc., Philadelphia, Pa. 
T ektronix~ Inc., Beaverton, Ore. 
Triplett Corp., Bluffton, Ohio 
Vector Elct(n. CQ., Inc., Sylmar, Cal. 

Probes, Wafer 
Microdynamics, So. EI Monte, Cal. 

Program Board ConnectorS'
See Connectors, Plug-In 
Program Board 

Pro.grammers, cam & Drum 
Matrix Corp., Beech Grove, Ind. 

'. . Vol.4e387* 
Tenor Co., Inc., New Berlin, Wisc. 

-Programmers, Matrix Boards 
-- See Boards, Programming 

I 
Programmers, Punched Card 
North Hills Elctrns., Inc., Glen Cove, 

N. Y ............................................... Vol '.366 
Taurus Corp., lambertville, N.J. 

Vol '.375 
AMP Capitron. DivJAMP Incorporated, 

Elizabethtown, Pa. 
Amp Inc., Harrisburg, Pa. 
Automatic Timing & Controls, Inc., King of 

Prussia, Pa. ' 
Counterscan Systems, Sutton, Neb. 
Foxboro Co., Foxboro, Mass. 
Midland Standard Inc., Elgin, III. 
RCA Govl. .& COn)m. Sys., Moorestown, 

N.J. 
Takeda Riken Industry Co., Ltd., Tokyo 

176, Japan 

Protectors, Contact-See 
Suppressors, Arc 

Protectors, Surge-Also See 
Suppressors, Arc; 
Arresters, Electrical. Surge 

Dale Elctrns., Inc., Yankton, S.D. 
Vol 2-1047 

Kepco, Inc., Flushing, N. Y ........ , Vol '.749 
Kilovolt Corp., Hackensack, N.J. 

VOl '.757 
Telecommunications Inds. Inc., 

Copiague, N. Y .................. , ...... Vol2e1141 
Transtector Systems, Monterey Park, 

Cal ............................................. Vol2e1148 
Triac Elctrn. Sys., Forest Hills, N. Y. 

Vo12.3n 
Acopian Corp., Easton, Pa. , 
Airpax Elctrns., Inc., Cambridge, Md: 

136 Mfrs. in Bold face with page numbers describe this product!n the White pages. 



PRODUCT INDEX & DIRECTORY 
ATR Elctrns~ Inc., St Paul, Minn. 
Beckmlm Instrs., Hellpot Diy., Fullerton, 

Cal. 
Cober Elctrns., Inc., Stamford, Conn. 
Dressen·Barnes Elctrns., Pasadena, Cal. 
Eastern Delta Corp., Fair Lawn, N.J. 
EG & G, Inc., Salem, Mass. 
Electrons Co., Fairfield, N.J. 
Integrated Systems, Inc., Norcross, Ga. 
International Rectifier, EI Segundo, Cal. 
Joslyn Elctrn. Sys., Goleta, Cal. 
Lambda Elctms., MelVille, N.Y. 
Presin C·o., Inc., Shelton, Conn. 
Ross Engrg. Corp., Campbell, Cal. 
Signallte, Neptune, N.J. 
T echnlpower Inc., Ridgefield, Conn. 
Westinghouse Elec., Buffalo, N. Y. 
Zippertubing Co., Los Angeles, Calif. 

Proximity Indicators-See 
Indicators, Proximity 

Public Address Systems 
Allied Elctrns., Chicago, III. 
Argos Prods. Co., Inc., Genoa, III. 
Bell PIA ProdS. Corp., Columbus, Ohio 
Bogen DiY., Paramus, N.J. 
Encom Prods. Co., Inc., Oxford, Pa. 
Executone, Inc., Long Island City, N.Y. 
Fairchild Sound Equip., Commack, N.Y. 
Lear Siegler, Inc., Santa Monica, Calif. 
RCA GOY I. & Comm. Sys., Moorestown, 

N.J. 
Shlgoto Inds., Ltd., New York, N.Y. 

Pullers, Circuit Board 
Scanbe Mfg. Corp., EI Monte, Cal, 

Vo13-n3 
Stanford Applied Engrg., Santa Clara, 

Cal ............................................... Vol 3e337 
Thermalloy Co., Inc., Dallas, Tex. 

Vol2-94S 
BIYar, Inc., Santa Ana, Cal. 
Gibson/Egan Co., Arcadia, Calif. 
Jonard Inds. Corp., Bronx, N.Y. 
Matrix Engineering Corp., Gardena, Calij. 
Titchener, E.H. & Co., Binghamton, N.Y. 
Triad-Utrad DiY., Huntington, Ind. 
UNGAR, Compton, Calif. 
Vero Electronics, Inc., Hauppauge, N,Y. 

Pullers, Fuse 
UtteHuBe, Inc., Des Plaines, III. 

Vol2e1098 
GC ElectroniCS, Rockford, III. 
Ideal Industries, Inc .. Sycamore. III. 
Jonard Inds. Corp., Bronx, N.Y. 
T echni· Tool, Inc., Philadelphia, Pa. 
Thomas & Betts Co., Elizabeth, N.J. 

Pullers, Lamp 
Jonard Inds. Corp., Bronx, N.Y. 

VoI4·SS9* 
Dialight Corp., Brooklyn, N.Y. 
Edsyn, Inc., Van Nuys, Cal. 
International Electro Exchange Corp., 

Eden Prairie, Mlnn, 
Neuses,P.K., Inc., Arlington Hgts., III. 

Pullers, Lead 
Tech. Deyices Co., Culver City, Calif. 

Pullers, Tube 
Allen·Bradley Co" Milwaukee, Wisc. 

Vol3e1093 
GC ElectroniCs, Rockford, III. 
Hunter Tools, EI Monte, Calif 
Jonard Inds. Corp., Bronx, N, Y. 

Pulse Analyzers-See 
Analyzers, Pulse 

Pulse-Form Restorers-See 
Restorers, Pulse·Form 

Pulse Networks-See 
Networks, Pulse Forming 

Pumps, Vacuum 
Air-Vac Engrg. Co., Milford, Conn. 
Allis-Chalmers, Milwaukee, Wisc. 
AmeteklLamb Elec., Kent. Ohio 
Bendix, Utica, N.Y. 
Coleman Instr. DiY., Oak Brook, III. 
Edwards High Vacuum, Grand Island, NY. 
Gardner-Denyer Co., Quincy, III. 
General Rand Corp., Edison, N.J. 

*Vol. 4-1973 

High Vacuum Equip. Corp., Hingham, 
Mass. 

High Voltage Engrg. Corp., Burlington, 
Mass. 

Hull Corp., Hatboro, Pa. 
Lear Siegler, Inc., Santa Monica, Calif. 
Lear Siegler, Inc., Elyria, Ohio 
Mann, Henry Inc., Feasterville, Pa. 
Materials Resch. Corp., Orangeburg, N.Y. 
Metal Bellows Corp., Sharon, Mass. 
Perkin·Elmer Ultek Inc., Palo Alto, Calif. 
Precision Sci. Co., Chicago, III. 
Red Point Corp., Burbank, Calif. 
Sargent Welch Sci. Co., Skokie, III. 
T-M Vacuum Prods., Riverton, N.J. 
Techni-Tool, Inc., Philadelphia, pli. 
Vactronic Lab. Equip., Inc., E. Northport, 

N.Y. 
Vacuum Resch. Mfg., San Ramon, Cal. 
Varian Assocs., Palo Alto. Cal. 
Varian Assocs., Vacuum DiY., Palo Alto, 

Cal. 
Westinghouse Elec .. Elmira, N.Y. 

Punched Card Equipment 
AMP Capltron Dlv.! AMP Incorporated, 

Elizabethtown, Pa ........... Volle322,323 
Burroughs Corp., Pasadena, Cal. 

VoI1e330 
Cantralab Semk:onductor, EI Monte, 

Cal ............................................... Vol 20671 
Hk:kok Elect. Instr., Cleveland, OhIo 

Volle345: VoI4e339* 
Optron, Inc., Carrollton, Tex. 

Vol 20678,921,922 
Sealectro Corp., Mamaroneck, N.Y. 

VoI1e372,373 
Sensor Technology, Chatsworth, Cal 

Vol 20675 
Taurus Corp., lambertville, N.J. 

Amp Inc .. Harrisburg, Pa. 
Collins Radio Co., Dallas, Tex. 

Volle37S 

Data General Corp. (E), Southboro, Ma. 
Demex, Inc., Kansas City, Mo. 
W.V. Industries Inc., Franklin Lakes, N.J. 
Wang Labs., Inc., Tewksbury, Mass. 
Western Telematic. Inc .• Costa Mesa, Cal. 

Punches, ChassiS 
GC Electronk:a, Rockford, III ... Vol 3e679 
Smith, Herman H., Inc., Bklyn~ N.Y. 

Vol 3<11112 
Di-Acro, Lake City, Minn. 
Greenlee Tool Co., Rockford, III. 
Jan Hardware Mfg. Co., Inc., Long Island 

City,N.Y. 

Pyrometers, Infrared 
General Elec. Co., Ek:trn. Comps. SIs. 

Dept., Schenectady, N.Y ......... Vol '.448 
Harrel, Inc., E. Norwalk, Conn. 

Vol 2.1163 
Bailey Meter Co., Wickliffe, Ohio 
Barnes Engrg. Co., Stamford, Conn. 
Bristol Diy, Waterbury, Conn 
ElectrO-Optical Inds., Inc., Santa Barbara, 

Cal. 
Epic, Inc., New York, N.Y. 
Fenwal. Inc .• Ashland, Mass. 
Honeywell, Ft .. Washington, Pa. 
Mikron Instr. Co., Ridgewood, N.J. 
Milletron, Inc., Pittsburgh, Pa. 
Omega Engrg., Inc., Stamford, Conn. 
Raytek, Inc., Mountain VieW, Cal. 

Pyrometers, OptiCal, 
Non-Infrared 

General Elee. Co~ Elctrn. Compa. SIs. 
Dept., Schenectady. N.Y ......... Volle0!48 

Bailey Meter Co., Wickliffe, Ohio 
Epic, Inc .• New York, N.Y. 
Hy·Cal Engrg., Santa Fe Springs, Cat. 
Kollsman Instr. Co., Syosset, N.Y. 
Larson Instr. Co., Inc., Orangeburg, N.Y. 
leeds & Northrup Corp., No. Wales. Pa .. 
Mikron Instr. Co., Ridgewood, N.J. 
Milletron, Inc., Pittsburgh, Pa. 

Pyrometers, Recording 
General EIec:. Co., Ek:trn. Comps. SIs. 

Dept., Schenectady, N. Y ......... Volle448 
Modutec, Inc., Norwalk, Conn. 

VoI1e488-489 
Amprobe Instr., Lynbrook, N.Y. 
Bailey Meter Co., Wickliffe, Ohio 

Barber-Colman Co .• Industrial Instrs. DiY., 
Rockford. III. 

Bristol Div, Waterbury, Conn 
Edison, Instr. Div., W. Orange, N.J. 
Harrel, Inc., E. Norwalk, Conn. 
Honeywell, FI. Washington, Pa. 
Leeds & Northrup Corp .• No. Wales, Pa. 
Mikron Instr. Co., Ridgewood, N.J. 
Millelron, Inc., Pittsburgh, Pa. 
Omega Engrg., Inc., Stamford, Conn. 
Raytek, Inc., Mountain View, Cal. 
Recorder Systems Div .• E. Greenwich, R.I. 
Simpson Elec. Co., Chicago, III. 
Thermo Elec. Co .. Inc., Saddle Brook, N.J. 
Wahl, Wm. Corp., Los Angeles, Cal. 
Westinghouse Elec. Corp .• Computer & 

Instr. Div., Pittsburgh, Pa. 

Quartz, Fused 
Amersil, Inc., Hillside. N.J. 
Basic Ceramics Inc., Hawthorne, N.J. 
Bram Metaliurgical'Chem. Co., Phila., Pa. 
Corning Glass Works, Tech. Prods. Div., 

Corning, N.Y. 
Corning Glass Works, Teleyision Prods. 

Diy., Corning, N.Y. 
Esco Products, Oak Ridge, NJ 
General Elec. Co .. Lamp Parts & Equip. 

Sales Oper., Cleyeland, Ohio 
Materials Resch. Corp., Orangeburg, N.Y. 
Optics International, Tenafly, N.J. 
QuartZije Processing, Inc., Malden, Mass. 
Statek Corp., Orange, Cal. 
Thermal Amer. Fused Quartz, Montville, 

N.J. 
Valpey Corp., HOlliston, Mass. 

Quartz, Raw-See Crystals, 
Quartz 

RFI Measuring Equipment 
Instrs. For Ind., Inc., Farmingdale, N.Y. 

Vol ,.46, 
Ailtech, City of Industry, Cal. 
Collins Radio Co., Dallas, Tex. 
Electro-Mechanics Co., Austin, Tex. 
Honeywell, Denver, Colo. 
Micro-Tel Corp., Baltimore, Md. 
Nelson Ross Elctrns., Lake Success, N.Y. 
ohio Semitronlcs, Columbus, Ohio 
Polarad Elctrn. Instrs., Lake Success, N.Y. 
Rohde &. Schwarz SiS., PassaiC, N.J. 
Singer Instrl,lmentation, Los Angeles 

Oper., Los Angeles, Cal. 
Solar Elctrns. Co., Hollywood, Cal. 
Sprague Elec. Co., No. Adams, Mass. 
Tucker Electronics Co., Garland, Tex. 
Velonex, Santa Clara, Calif. 
Watkins Johnson Co .. Palo Alto, Cal. 

RFI Shielding-See Shields, 
R·F 

RFI Testing Services-See 
Services, Electrical 
Measurement 

Racks, Aging 
Aerotronic Assocs., Inc., Contoocook, N.H. 
Amco Engrg. Co., Chicago, III. 
Anchor Specialty Mfg., Teterboro, N.J. 
Delta DeSign, San Diego, Cal 
Ek:lrn. Molding Corp., Woonsocket, R.I. 
Lyon Metal PrOd., Inc., Aurora, III. 
Micro Instr. Co .. Hawthorne, Cal. 
Mid·West Metal Prods .• Inc., Kansas City, 

Kans. 
Opad Elec. CO.,lnc .. New York, N.Y. 
Titchener, E.H. & Co., Binghamton, N.Y. 
Zero Mfg. Co., Burbank, Cal. 

Racks, Cabinet 
Bud Radio, Willoughby, Ohio 

VoI3e31(l.312 
Cablron Sy&., Inc., Northbrook, III. 

Vol 3.314 
Chassis-Trak, Diy., IndianapOlis, Ind. 

VoI3e320,321 
Equipto, Aurora, III ..................... Vo13e316 
Equipto EncloBwe Sys.,.Aurora, III. 

Vo13e316 
Optima Enclosures, Tucker, Ga. 

Vol3e323 
Premier Metal Prods. Co., Bronx, N.Y. 

Vol 3.326-328,330,331 
Stanlron, No. Hollywood, Cal. Vol3e338 
Vector Ek:trn. Co., Inc., Sylmar, Cal. 
, Vol 3-955,958 

For addresses, phones and key personnel, see YELLOW Pages. 

Racks, Circuit Board 
Vent·Rak, Indianapolis, Ind. 

Vol 3e320,321 
Vero Electronlcs,lnc., Hauppauge, N.Y. 

Vol3e340 
Amco Engrg. Co., Chicago, III. 
Anchor Specialty Mfg., Teterboro, N.J. 
Augat Inc., Attleboro, Mass. 
Bay Prods., Phila., Pa. 
alvar, Inc., Santa Ana, Cal. 
Collins Radio Co., Dallas, Tex. 
Craig Sys. Corp., Lawrence, Mass. 
Delta Design, San Diego, Cal 
Digital Equip. Corp., Maynard, Mass. 
Electronic Enclosures, Los Angeles, 

Cal. 
Elctrn. Molding Corp., Woonsocket, R.I. 
Falstrom Co., PassaiC, N.J. 
Formica Metal Prods. Co., Inc., 

Medford, Mass. 
Hammond Mfg. Co. (U.S.) Inc., Buffalo, 

N.Y. 
Honeywell Inc., Wabash, Ind. 
Honeywell, Inc., Wabash. Ind. 
IFE Diy., E. Providence, R. I. 
Ingersoll Prods., Chicago, III. 
Lyon Metal Prod., Inc., Aurora, III. 
Metal Works, Inc., Herman, Mo. 
Mid-West Metal Prods., Inc., Kansas City, 

Kans. 
Mobil Elctrns., Inc., Anderson, Ind. 
Mupac Corp., Brockton, Mass. 
Newcomb Audio Prods. Co., Sylmar, Calif. 
Par-Metal Prods. Div., Brooklyn, N.Y. 
SCientific-Atlanta, Inc., Atlanta, Ga. 
Stackbin Corp., Pawtucket, Rei. 
Technipower Inc., Ridgefield, Conn. 
Zero Mfg. Co., Burbank, Cal. 

Racks, Desk & Console 
Cabtron Sys., Inc., Northbroolt, III. 

VoI3e314 
Chassis-Trait, DiY., Indianapolis, Ind. 

Vol 3-321 
Equipto, Aurora, III ..................... Vol3e316 
Equipto Enclosure Sys., Aurora, III. 

Vol3e316 
Optima Enclosures, Tucker, Gs. 

VoI3e323 
Premier Metal Prods. Co., Bronx, N.Y. 

Vol 3e330,331 
Stantron, No. Hollywood, Cal. Vol 3e338 
Vent·Rak, Indianapolis, Ind ....... Vol 3e321 
Vero Electronk:s, Inc., Hauppauge, N.Y. 

Vol 3.340 
Amco Engrg. Co., Chicago. III. 
Anchor Specialty Mfg., Teterboro, N.J. 
Bud RadiO, Willoughby, Ohio 
Craig Sys. Corp., Lawrence, Mass. 
Electronk: Enclosures, Los Angeles, 

Cal. 
Falstrom Co .• Passaic, N.J. 
Formica Metal Prods. Co.,lnc., 

Medford, Mass. 
Hammond Mfg. Co. (U.S.) Inc .. Buffalo, 

N.Y. 
Honeywell Inc~ Wabash, Ind. 
Honeywell, Ft. Washington, Pa. 
Honeywell, Inc., Wabash, Ind. 
Ingersoll Prods., Chicago, III. 
Lyon Metal PrOd., Inc., Aurora, III. 
Metal Works, Inc., Herman. Mo. 
Mid·West Metal Prods., Inc., Kansas Cijy, 

Kans. 
Mobil Elctrns., Inc., Anderson, Ind. 
Par-Metal Prods. Div., Brooklyn, N.Y: 
SCientific·Atlanta, Inc .. Atlanta, Ga. 
Zero Mfg. Co., Burbank, Cal. 

Racks, Circuit Board 
Pomona Elctrns. Co., Inc., Pomona, Cal. 

Vol 3.735,740,748-750 
Scanbe Mfg. Corp., EI Monte, Cal. 

Vo13en3 
Smith, Herman H., Inc., Bklyn., N.Y. 

Vol 3<11110,812 
Stanford Applied Engrg., Santa Clara, 

Cal .............. _ .... ~ ......................... Vol 3e337 
Techmar Corp., Los Angeles, Cal. 

Vol3e339 
Vector Elctrn. Co., Inc., Sylmar, CaL 

Vol3e955,958 
Vero ElectroniCS, Inc., Hauppauge, N.Y. 

Amco Engrg. Co., Chicago, III. 
Augat Inc., Attleboro, Mass. 
BIYar, Inc., Santa Ana, Cal. 

Vol3e340 

Buckeye Stamping Co., Columbus, Ohio 
Bud Radio, Willoughby, Ohio 
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Racks, Circuit Board (cont'd) 
Calabro Unitrack, Upper Darby, Pa: 
Cambridge Thermionic, Cambridge, Mass 
Chemical Etching Equip. & Supply, 
·Alexandria, Va. 

Circuit-Stik, Inc., Torrance, Cal. 
Datascan, Inc., Clifton, N.J. 
Digital Equip. Corp., Maynard, Mass. 
Douglas Electronics, Inc., San Leandro, 

Cal. 
Elco, Willow Grove, Pa. 
Electronic Enclosures, Los Angeles, 

Cal. 
Elctrn. Molding Corp., Woonsocket, R.I. 
Hammond Mfg. Co. (U.S.) Inc., Buffalo, 

NY. 
IFE Div., E. Providence, R. I. 
Int'l. Elctrn. Resch., Burbank, Cal. 
Matrix Engineering Corp" Gardena, Calif. 
Metropolitan Wire Goods, Wilkes·Barre, 

Pa. 
Mid-West Metal Prods., Inc., Kansas City, 

Kans. 
Mobil Elctrns., Inc., Anderson, Ind. 
Modpak, Waltham, Mass. 
National Metal Crafters Inc., Phila., Pa. 
Panel Controls Corp., Detroit, Mich. 
Premier Metal Prods. Co., Bronx, N.Y. 
Reed Devices, Inc., Glen Ellyn, III. 
Robinson-Nugent, New Albany, Ind. 
Spec Plastics Inc., No. Hollywood, Cal. 
Stanford Applied Engrg., Inc., Santa 

Ana, Cal. 
Systems Instrs. Resch., Inc., Atlanta, Ga. 
Thermalloy Co., Inc., Dallas, Tex, 
Titchener, E.H. & Co., Binghamton, N.Y. 
Useco Div., Van Nuys, Cal. 
Waldom Elctrns., Inc., Chicago, III. 
Zero Mfg. Co., Burbank, Cal; 

Racks, Module 
Cabtron Sys., Inc., Northbrook, III. 

Vol 3-314 
Scanbe Mfg. Corp., EI Monte, Cal. 

Vol 3-773 
Vero Electronics, Inc., Hauppauge, N.Y. 

Amco Engrg. Co., Ct.icago, III. 
Bivar, Inc., Santa Ana, Cal. 

Vo13e340 

Bud Radio, Willoughby, Ohio 
Digital Equip. Corp., Maynard, Mass. 
Elco, Willow Grove, Pa. 
Falstrom Co .• PassaiC, N.J. 
Hammond Mfg. Co. (U.S.) Inc., Buffalo, 

N.Y. 
Honeywell Inc., Wabash, Ind. 
Honeywell, Inc., Wabash, Ind. 
Int'!. Elctrn. Resch., Burbank, Cal. 
Kepco, Inc., Flushing, N.Y. 
Metal Works, Inc .• Herman, Mo. 
Mobil Elctrns., Inc., Anderson, Ind. 
Mupac Corp., Brockton, Mass. 
Optima Enclosures, Tucker, Ga. 
Par-Metal Prods. Div., Brooklyn, N.Y. 
PECO Corp., Milpitas, Cal. 
Premier Metal Prods. Co., Bronx, N.Y. 
Stanford Applied Engrg., Santa Clara, 

Cal. 
Technipower Inc., Ridgefield, Conn. 
Titchener, EH. & Co., Binghamton, NY. 
Vector Elctrn. Co., Inc., Sylmar, Cal. 
Zero Mfg. Co., Burbank, Cal. 
Zonic Tech. Labs .• Cincinnati, Ohio 

Racks, Relay & Mounting 
Cabtron Sys., Inc., Northbrook, III. 

Vo13e314 
Chassis-Trak, Div., Indianapolis, Ind. 

Vol 3-a20,321 
Equlpto, Aurora, III ..................... Volae316 
Equipto Enclosure Sys., Aurora, III. 

Vo13-a16 
Formica Metal Prods. Co., Inc., 

Medford, Mass ......................... Vo13e317 
Optima Enclosures, Tucker, Ga. 

Vol3ea23 
Stantron, No. Hollywood, Cal. Vol ae338 
Vent-Rak, Indianapolis, Ind. 

Vol ae320,321 
Amco Engrg. Co., Chicago, III. 
Bud Radio, Willoughby, Ohio 
Craig Sys. Corp., Lawrence, Mass. 
Deltron, Inc., N. Wales, Pa. 
Electronic Enclosures, Los Angeles, 

Cal. 
Falstrom Co., Passaic, N.J. 
Hammond Mfg. Co. (U.S.). Inc., Buffalo, 

N.Y. 
Honeywell, Ft. Washington. Pa. 

Honeywell, Inc:, Wabash, Ind. 
Ingersoll Prods., Chicago, III. 
Kepco, Inc., Flushing, N.Y. 
Lambda Elctrns., Melville, N. Y: 
Liberty Controls, Inc.; Shorewood, III. 
Metal Works, Inc., Herman, Mo. 
Mid-West Metal Prods., Inc., Kansas City, 

Kans. 
Mobil Elctrns., Inc., Anderson, Ind. 
N.J.E. Corp., Dayton, N.J. 
Par-Metal Prods. Div., Brooklyn, N.Y. 
POWERTEC INC., Chatsworth, Cal. 
Premier Metal Prods. Co., Bronx, N.Y. 
Scientific-Atlanta, inc., Atlanta, Ga. 
Vero Electronics, Inc., Hauppauge, N.Y. 
Zero Mfg. Co., Burbank,' Cal. 

Radar Equipment-See 
Analyzers; Testers; 
Simulators; etc. 

Radar ~ystems 
Vega Precision Labs., Vienna, Va. 

Vol 1-568 
Andersen Labs. Inc., Bloomfield, Conn. 
Bendix Corp., Ft. Lauderdale, Fla. 
Bendix Corp, Towson, Md. 
Bendix Corp., N. Hollywood, Calif. 
Cardion Elctrns., Woodbury, N.Y. 
Cober Elctrns., Inc., Stamford, Conn. 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Tex. 
Continental Elctrns. Mfg. Co., Dallas, Tex. 
Datron Systems, Chatsworth, Cal. 
Frequency Engrg. Labs., Farmingdale, N.J. 
General Instr. Corp., Defense & Engrg. 

Prods. Grp., Elctrn. Sys. Div., Hicksville; 
N.Y. 

Gould Data Systems, Newton Upper Falls, 
Mass. 

GTE Sylvania Inc., Elctrn. Sys. Gp., 
Waltham, Mass. 

Honeywell, Minneapolis, Minn. 
Hughes Aircraft Co, Ground Sys. Grp., 

Fullerton, Cal. 
Inter-Computer Elctrns., sub. American 

Electrn. Lab., Lansdale, Pa. 
ITT Gilfillan Div. of ITT, Van Nuys, Calif. 
ITT Mackay Marine, Elizabeth, N.J. 
Lockheed Elctrns. Co., WatChung, N.J. 
Marconi Elctrns. Inc., Elmsford, N.Y. 
Microwave/Sys., Inc., E Syracuse, N.Y. 
Norden Div., Norwalk, Conn. 
RCA Service Co., Camden, N.J. 
Singer Co., Little Falls, N.J. 
Systron-Donner Microwave Div., Van 

Nuys, Cal. 
Tasker Systems, Chatsworth, Cal. 
Teledyne Micronetics, San Diego, Calif. 
Thomson-CSF Inc., New York, NY. 
Westinghouse Elec. Corp.; Defense & 

Public Sys, Pittsburgh, Pa. 
Whittaker Corp., Los Angeles, Cal. 

Radar Testers-See Testers, 
Radar 

Radioactive Light Sources
See Sources, Light, 
Radioactive 

Radio Comm_ Systems-See 
Comm. Systems (As 
Modified) 

Radiographic Equipment
See X-Ray Inspection 
Equipment 

Radiometers 
AIL, Div. Cutler-Hammer, Inc., Deer Park. 

N.Y. 
Barnes Engrg. Co., Stamford, Conn. 
Beckman Instrs., (AISSD), Fullerton, Cal. 
Edmund Scientific Co., Barrington, N.J. 
EG & G, Inc., Salem, Mass. 
Electro-Opticallnds., Inc., Santa Barbara, 

Cal. 
Gamma Sci., San Diego, Cal. 
Honeywell, Minneapolis, Minn. 
Hy-Cal Engrg., Santa Fe Springs, Cal. 
Kahl Scientific Instr. Corp., EI Cajon, Calif. 
LNR Communications, Inc., Farrningdale, 

N.Y. 
Mikron Instr. Co., Ridgewood, N.J. 
Molectron Corp., Sunnyvale, Cal. 
Oriel Corp. of America, Stamford, Conn. 
Raytek, Inc., Mountain View, Cal. 

PRODUCT fNDEX& DIRECTORY 
Santa Barbara Resch. Ctr., Goleta; Calif. 
Scientific Communications, Garland, 

Tex. 
Teledyne Geotech, Dallas, Tex. 
TRG Prods., E Boston, Mass. 
United Detector Technology Inc., Santa 

Monica, Cal. 
Yellow Springs Instr. Co., Inc., Yellow 

Springs, Ohio 

Radomes 
Amersil, Inc., Hillside, N.J. 
Andrew Corp., Orland Pk., III. 
Basic Ceramics Inc., Hawthorne, N.J. 
Corning Glass Works, Tech. Prods. Div., 

Corning, N.Y. 
Emerson & Cuming, Inc., Canton, Mass. 
Gabriel Elctrns. Inc., Scarborough, Me. 
General Elec. Co., Lamp Parts & Equip. 

Sales Oper., Cleveland, Ohio 
Jerrold Electronics Corp., Philadelphia, Pa. 
Lundy Elctrns. & Sys., Inc., Glen Head, 

N.Y. 
National Beryllia €arp., Haskell, N.J. 
Nurad, Inc., Baltimore, Md. 
Parabam, Inc., Compton, Cal. 
RCA Missile & Surface Radar Div., 

Moorestown, N.J. 

Rare Earths-See Metals, Rare 

Reactors, Charging 
Amersil, Inc., Hillside, N.J. 
Basler Elec. Co., Highland, III. 
Del Electronics Corp., Mt. Vernon, N.Y. 
Energy Systems, Palo Alto, Cal. 
Ferrodyne Corp., Venice, Calif. 
NWL Transformers, Trenton, N.J. 
Peschel Instrs., Cape Coral, Fla. 
Polyphase Instr. Co., Bridgeport, Pa. 
Pulse Engrg., Inc., San Diego, Cal. 

Reactors, Epitaxial-See 
Machines, Semiconductor 
Manufacturing 

Reactors, Filter 
Del Electronics Corp., Mt. Vernon, N.Y. 

VoI1e&57 
Freed Transformer Co., Bklyn., N.Y. 

Vol 3-1254 
NWL Transformers, Trenton, N.J. 

Vol3e1267 
Acme Elec. CQrp., Cuba, N.Y. 
ADC Prods., Minneapolis, Minn. 
American MagnetiCS Corp., Carterville, III. 
American Trans-Coil Corp., Richmond Hill, 

N.Y. 
Arnold Magnetics, Culver City, Cal. 
Basler Elec. Co., Highland, III. 
B'cron Elctrns. Co., Canaan, Conn. 
Biometrics Instrument Corp., Garland, Tex. 
Coast Coil Co., Los Angeles, Calif.' 
Coil Co. of Amer., Northvale, N.J. 
Douglas Randall Div., PawcatUCk, Conn. 
Energy Systems, Palo Alto, Cal. 
Ferrodyne Corp., Venice, Calif. 
Genisco Tech. Corp., Genistron Div., 

Compton, Cal. 
Grand Transformers, Grand Haven, Mich. 
Hammond Mfg. Co. (U.S.) Inc., Buffalo, 

N.Y. 
Hipotronics, Inc., Brewster, N.Y. 
Hisonic, Inc., Olathe, Kans. 
Mag-Con, Inc., New Brighton, Minn. 
Mlcrotran Co. Inc., Valley Stream, N.Y. 
North Electric Co., Galion, Ohio 
Peschel Instrs., Cape Coral, Fla. 
Plco Elctrns Inc., Mount Vernon, N.Y. 
Polyphase Instr. Co., Bridgeport, Pa. 
Pulse Engrg., Inc., San Diego, Cal. 
Raytheon Co., Waltham, Mass. 
Stancor, Chicago, III. 
Sterling Transformer Corp., Brooklyn, N.Y. 
Torotel, Inc., Grandview, Mo. 
Triad-Utrad Diy., Huntington, Ind, 
Vari-L Co., Inc., Denver, Colo. 
Zaring Inds., Inc., Westfield, Ind. 

Reactors, Loading 
ADC Prods., Minneapolis, Minn. 
Coil Co. of Amer., Northvale, N.J. 
Del Electronics Corp;, Mt. Vernon, N.Y. 
Ferrodyne Corp., Venice, Calif. 
Genisco Tech. Corp., Genistron Diy.; 

Compton, Cal. 

Hammond Mfg. Co. (U.S.) Inc., Buffalo, 
N.Y. 

NWL Transformers, Trenton, N.J. 
Polyphase Instr.Co., Bridgeport, Pa. 
Pulse Engrg., Inc., San Diego, Cal. 
Queensboro Transformer & Mach., 

College Pt., N.Y. 
Zaring Inds., Inc., Westfield, Ind. 

Reactors, Saturable 
NWL Transformers, Trenton, N.J. 

Vol 3-1267 
Acme Elec. Corp., Cuba, N.Y. 
ADC Prods., MinneapoliS, Minn. 
Allis-Chalmers, Milwaukee, Wisc. 
American MagnetiCS Corp., Carterville, III. 
Artronlc Instr. Co., Silver Spring, Md. 
Basler Elec. Co., Highland, III. 
Bicron Elctrns. Co., Canaan, Conn. 
Biometrics Instrument Corp., Garland, Tex. 
Carson Mfg. Co., Indianapolis, Ind. 
Coast Coil Co., Los Angeles: Calif. 
Coil Co. of Amer., Northvale, N.J. 
Constant Voltage Co., Chicago, III. 
Cross Electronics Inc., Warrendale, Pa. 
Del Electronics Corp., Mt. Vernon, N.Y. 
Dietz DeSign, Inc., Belton, Mo. 
Electro-Pacific, Inc., Goleta, Calif. 
Elgin Elctrns. Inc., Waterford, Pa. 
Ferrodyne Corp., Venice, Calif. 
Freed TransfOrmer Co., Bklyn., N.Y. 
Hammond Mfg. Co. (U.S.) Inc., Buffalo, 

NY. 
Hlpotronlcs, Inc., Brewlller, N.Y. 
Mag-Con, Inc., New Brighton, Minn. 
MagnetiCS, Div. of Spang Industries, Inc., 

Sandy Lake, Pa. 
Mlcrotran ·Co. Inc., Valley Stream, N.Y. 
North Electric Co., Galion, Ohio 
Polyphase Instr. Co., Bridgeport, Pa. 
Pulse Engrg., Inc., San Diego, Cal. 
Queensboro Transformer & Mach" 

College Pt., N.Y. 
Sigma Instrs., Inc., Braintree, Mass. 
Sterling Transformer Corp .• Brooklyn, N.Y. 
Torotel, Inc., Grandview, Mo. 
TorwlCo Elctrns.,lnc.., Lakewood, N.J. 
Varl-L Co., Inc., Denver, ColO. 

Readers, Badge 
AMP Capltron Dlv.tAMP Incorporated, 

Elizabethtown, Pa. .. ........ Vol 1e322,323 
Sealectro Corp., Mamaroneck, N.Y. 

VoI1e372,374 
Hexacon Elec. Co., Roselle Park, N.J. 
Hickok Elect. Instr., Cleveland, Ohio 
NES, Inc~ Itasca, III. 
Spectronlcs, Inc., Richardson, Tex. 

Readers, Character 
AMP Capitron Dlv./AMP Incorporllled, 

Elizabethtown, Pa. .. ................ Vo11e322 
Datum, Inc., Anaheim, Calif ..... Vol 1e341 
Optron, Inc., Carrollton, Tex. 

Vol 20678,921,922 
Sealectro Corp" Mamaroneck, N.Y. 

Vol,.372 
Sensor Technology, Chatsworth, Cal. 

Vol2e&75 
Amp Inc., Harrisburg, Pa. 
Burroughs Corp., Pasadena, Cal. 
Dolan-Jenner Inds., Inc., Melrose, Mass. 
E-Systems Inc., Dallas, Tex. 
Fiber Photics, Inc., Santa Cruz, Cal. 
Lundy Elctrns. & Sys., Inc., Glen Head, 

N.Y. 
W.V. Industries Inc., Franklin Lakes, N.J. 

Readers, Microfinche 
Dietzgen Corp., Chicago, III. 
GAF Corp., New York, N.Y. 
Heitz, Karl, Inc., New York, N.Y. 
Johnson Research Corp., Farmingdale, 

N.Y. 
3M Co., st. Paul, Minn. 
Varian Assocs., Palo Alto, Cal. 
Visidyne Inc., Burlington, Ma. 
Western Reserve Elctrns., Twinsburg, 

Ohio 

Readers, Punched Card-See 
Punched Card Equipment 
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Readers, Punched Tape 
AMP Capitron Dlv.!AMP Incorporated, 

Elizabethtown, Pa ................... Vol 1-322 
Optron, Inc., Carrollton, Tex. 

Vol 2e678,921 ,922 
Sensor Technology, Chatsworth, Cal. 

Vol2e67S 
Systron-Donner Corp., Concord, Cal. 

Volle509 
Systron-Donner Concord Instr. Dlv., 

Concord, Cal ............................. Voll-S09 
Adtrol Ok. Blackburg, Va. 
Bendix Corp., Sturbridge, Mass. 
Burroughs Corp., Pasadena, Cal. 
Chalco Engrg. Corp., Gardena, Cal. 
Data General Corp. (E). Southboro. Ma. 
Data Specialties Inc., Highland Park. III. 
Datascan, Inc., Clifton, N.J. 
Digital Equip. Corp., Maynard, Mass. 
Digitronics Corp., Albertson. N.Y. 
Elctrn. Engrg. Co. Cal., Santa Ana. Cal. 
Facit-Addo, Inc., Secaucus. N.J. 
Intarawltch, Burlingame, Cal. 
NES, Inc., Itasca, 111. 
Remex, Santa Ana, Cal. 
Scientific-Atlanta, Inc., Atlanta, Ga. 
Spectronlcs, Inc., Richardson, Tex. 
Superior Elec., Bristol, Conn. 
Tech Serv., Inc., Fogelsville, Pa. 
Teletype Corp., Skokie, III. 
Wang Labs., Inc., Tewksbury, Mass. 

Readouts, Dot Matrix 
Alco Elctrn. Prods., North Andover, 

Mass ........................................... Vol N58 
Datatron, Inc., Santa Ana, Cal Vol 2eS2S 
Info-Ute Corp., Corona, N_Y ..... Vol2eSl0 
Nippon Electrlc/NEC Amerlcs, N.Y., 

N.Y ..... __ ...................................... Vol 2e523 
Theta Instr. Corp., Fairfield, N.J. 

Dialight Corp., Brooklyn, N.Y. 
Litronix, Cupertino, Cal. 

VoI1el77 

LVC Inds. Inc., Flushing, N.Y. 
Monsanto-Elctrn. Spec •. Prods., 

Cupertino, Cal. 
OPCOA, Inc., Edison. N.J. 
Precision Dynamics Corp., Burbank, Cal. 
Sperry Information Displays Dlv., 

Scottsdale, Ariz. 
TEC, Inc., Tucson, Ariz. 
W.V. Industries Inc., Franklin Lakes. N.J. 

Readouts, Edge-Lighted 
Alco Elctrn. Prods., North Andover, 

Mass ... _ ....................................... Vol ?"458 
Bowmar Instr. Corp., Ft. Wayne, Ind. 
Inter-Market, Inc., Glenview, III. 
LVC Inde.lnc., Flushing, N.Y. 
W.V. Industries Inc., Franklin Lakes, N.J. 

Readouts, Electroluminescent 
Wagner Elec. Corp., Livingston, N.J. 

Vol2eS39 
OPCOA. Inc .. Edison. N.J. 
Precision Dynamics Corp .• Burbank, Cal. 
Shlgoto Indl., Ltd., New York; N.Y. 
Singer Co .• Uttle Falls. N.J. 

Readouts, Electromechanical 
Allard Instr. Corp., Westbury, NY 

VolN61 
North American Philips Controls Corp., 

Cheshire, Conn ......................... Vol 2e357 
Bowmar Instr. Corp., Ft. Wayne, Ind. 
Control Data Corp .• MinneapoliS, Minn. 
Cramer DiviSion. Old Saybrook. Conn. 
Dignron Corp:. Norristown. Pa. 
Drake Mfg., Harwood Hgtl., III. 
ENM Co .• Chicago. III. 
Gap Insir. Corp .• Hauppauge, NY. 
Hecon Corp" New Shrewsbury, N.J. 
Ind'i Elctrn. Engrs., Van Nuys, Cal. 
Lundy Elctrns. & Sys., Inc., Glen Head. 

N.Y. 
LVC Indl. Inc., Fluahlng, N.Y. 
Major Data Corp., Costa Mesa, Cal. 
Norden Div., Norwalk, Conn. 
Penn Keystone Corp .• Ansonia. Conn. 
Shlgoto Indl., Ltd., New YOrik, N.Y. 
Singer Co .• Little Falls, N.J. 
Statham Instrs., Inc., Oxnard, Cal. 
Staver Co .• Inc .. Bay Shore. N.Y. 
Superior Elec., Bristol, Conn. 
Veeda .... Root, Hartford, Conn. 
Vernltech, Deer Pk., N.Y. 
W.V. Industries Inc .• Franklin Lakes. N.J. 
WABCO Aerospace Dept.. Pittsburgh. Pa. 

Readouts, Light-EmiUing 
Diode 

Genlsco Technology Corp •• Eldema 
Div., Compton, Cal ................... Vol N9S 

Ind'l Elctrn. Engrl.. Van Nuys, Cal. 
Vol2e509 

Information Transfer, Inc., Holcomb, 
N.Y ............................................... Vol2e803 

Lamps, Inc., Torrance, Cal ....... Vol2eS17 
Monsanto-Elctrn. Spec. Prods., 

Cupertino, Cal. .......................... Vol 2e522 
Shlgoto Inds., Ltd., New YOrik, N.Y. 

Vol :ze676 
TEC, Inc., TucBon, Ariz ............. Vol 2e536 
Theta InBtr. Corp., Fairfield, N.J. 

Vollea77 
Antex Inds., Inc., Palo Alto, Cal. 
Bowmar InBtr. Corp., Ft. Wayne, Ind. 
Chicago Miniature Lamp Works, 

Chicago. 111. 
Dlallght Corp., Brooklyn, N.Y. 
Drake Mfg., Harwood "'gts., 111. 
Electronic Research Co., Shawnee 

MlsBlon, Kan. 
General Electric Co., Miniature Lamp 

Dept. Prodl., Cleveland, Ohio 
Litronix, Cupertino. Cal. 
NES, Inc., Itasca, III. 
OPCOA. Inc., Edison, N.J. 
Precision DynamiCS Corp., Burbank. Cal. 
Scientific Measurements, Wilmette. III. 
SCS Corporation-Mlcrosystems, Ft. 

Lauderdale, Fla. 
Sensor Technology, Chatsworth. Cal. 
Singer Co" Little Falls, N.J. 
Sperry Information Displays Dlv., 

Scottsdale, Ariz. 
W.V. Industries Inc" Franklin Lakes. N.J. 

Readouts, Lighted, Segment 
Alco Elctrn. Prods., North Andover, 

Mass ........................................... Vol N58 
Di\llight Corp., Brooklyn, N.Y. 

Vol2e482,483 
Genisco Technology Corp., Eldema 

Div., Compton, Cal ................... Vol N95 
Ind'l Elctrn. Engra., Van Nuys, Cal. 

Vol 2eS08,5011 
Info-Lite Corp., Corona, N.y ..... Vol2e510 
SCS Corporation-Microsystems, Ft. 

Lauderdale, Fla ......................... Vol 2e60S 
Sperry Information Displays Div., 

Scottsdale, Ariz ....................... Vol 2eS33 
TEC, Inc., Tucson, Ariz ..... Vol 2e536,S37 
Theta Instr. Corp., Fairfield, N.J. 

Vol 1-377 
Wagner Elec. Corp., Livingston, N.J. 

Vol2e539 
Antex Inds., Inc., Palo Alto. Cal. 
Bomac Elctrns .• Inc., Northridge, Cal. 
Burroughs Corp .• Plainfield, N.J. 
Chicago Miniature Lamp Works, 

Chicago, III. 
Computer Prods., Ft. Lauderdale, Fla. 
Dolan·Jenner Inds., Inc .• Melrose, Mass. 
Electrons Co .• Fairfield. N.J. 
Fiber Photics. Inc .• Santa Cruz. Cal. 
General Electric Co., Miniature Lamp 

Dept. Prods., Cleveland, Ohio 
Inter-Market, Inc., Glenview, III. 
LFE Corp., Waltham .. Mass. 
Litronix. Cupertino. Cal. 
LVC Inds. Inc., Flushing, N.Y. 
Master Specialties. Costa Mesa. Cal. 
Monsanto-Efctrn. Spec. ProdI.. 

Cupertino, Cal 
Mura Corp .• JerichO. N.Y. 
National Elctrns .• Geneva. III. 
Nippon Electrlc/NEC America, N.Y., 

N.Y. 
OPCOA. Inc., Edison, N.J. 
Penn Keystone Corp .• Ansonia. Conn. 
Pinlites. Fairfield. N.J. 
Precision Dynamics Corp., Burbank. Cal. 
Rank Precision Inds., Des Plaines. III. 
RCA Elctrns. Comps .• Harrison, N.J. 
Scientific Measurements. Wilmette. III. 
Shigoto Inds., Ltd., New York, N.Y. 
Singer Co .• Little Falls. N.J. 
W.V. Industries Inc., Franklin Lakes. N.J. 

Readouts, Liquid Crystal 
Ind'l Elctrn. Engrs., Van Nuys, Cel. 

I Sperry Information Displays Dlv., 
Scottsdale, Ariz. 

Readouts, Rear-Projection 
Datatron, Inc .• Santa Ana, Cal Vol 2e525 
Ind'l Elctrn. Engrs., Van Nuys, Cal. 

Vol2eS08,509 
Major Data Corp., Costa Mesa, Cal. 
W.V. Industries Inc., Franklin Lakes, N.J. 

Receivers, A-M/F-M 
(Precision Test) 

Environmental Communications Inc •• 
Santa Ana, Cal. 

Intricate Circuit Corp., Port Chester, N.Y. 
Singer Instrumehtatlon. Los Angeles 

Dper., Los Angeles. Cal. 
T rutone Elctrns., Inc., No. Hollywood, Cal. 

Receivers, Beacon 
Vega Precision Labs., Vienna, Va. 

Voll-S68 
American Elctrn. Labs .• Inc., Lansdale, Pa. 
Cincinnati Elctrns. Corp .• Cincinnati. Ohio 
Intricate Circuit Corp., Port Chester, N.Y. 
Loral Elctrn. Sys., Bronx, N.Y. 
R.CA ElectromagnetiC & Aviation Sys. 

Div., Van Nuys, Cal. 

Receivers, Carrier Telegraph 
Electrocom Inds., So. Bend, Indiana 
GTE Lenkurt Inc .• San Carlos. Calif. 
Marconi Elctrns. Inc., Elmsford, NY 
RFL Inds., Comms. Div .• Boonton, N.J. 
Thomson-CSF Inc., New York, N.Y. 

Receivers, Communication 
Emergency Beacon Corp., New 

Rochelle. N. Y ........................... Volle936 
Lorch Elctrns. Corp., Englewood, N.J. 

Vol2e615 
Marconi Instrs., Englewood, N.J. 

Volle48S 
Arvin Sys., Inc .• Dayton, Ohio 
Astro Comm. Lab., Gaithersburg, Md. 
Bendix Corp., Ft. Lauderdale. Fla. 
Bendix Corp. Towson, Md. 
Brelonix, Inc .• Seattle, Wash 
Cincinnati Elctrns. Corp., CinCinnati, Ohio 
Collins Radio Co .• Cedar Rapids. Iowa 
Collins Radio Co .• Dallas, Tex. 
Drake. R.L., Co .• Miamisburg, Ohio 
Electro/Data, Inc., Garland, Tex. 
Elctrn. Comm., Inc., St. Petersburg, Fla. 
Electronic Resch. Assocs., Moonachie, 

N.J. 
Environmental Communications Inc., 

Santa Ana, Cal. 
General Instr. Corp., Defense & Engrg. 

Prods. Grp., Elctrn. Sys. Div .• Hicksville, 
N.Y. 

GTE Automatic Elec .• Northlake, III. 
GTE Sylvania Inc., Elctrn. Sys. Gp .• 

Waltham, Mass. 
Heath Co .• Benton Harbor, Mich. 
Honeywell, Denver. Colo. 
IEC Electronics Corp .• E. Rochester, N.Y. 
Intricate Circuit Corp., Port Chester, N.Y. 
lIT Mackay Marine. Elizabeth, N.J. 
Linear Sys .• Inc., Watsonville. Calif. 
LNR Communications, Inc .• Farmingdale, 

N.Y. 
Marconi Elctrns. Inc., Elmsford, N.Y. 
Melpar, Falls Church, Va. 
Microwave Assocs .• Inc .• Burlington. Mass. 
Mobil Elctrns .• Inc., Anderson, Ind. 
Pacific Communications, Santa Ana, Cal. 
Pearce-Simpson. Miami. Fla. 
R.CA Electromjlgnetic & Aviation Sys. 

Div., Van Nuys. Cal. 
RCA Govl. & Comm. Sys .• Moorestown, 

N.J. 
RCA, Mobile Communications Sys., 

Meadow Lands. Pa. 
Regency Elctrns .• Inc., Indianapolis, Ind. 
Rodelco. Deer Park, N.Y. 
Scientific Communications, Garland, 

Tex. 
Technical Ma!'l., Mamaroneck, N.Y. 
Thomson-CSF Inc., New York, N.Y. 
Varian Assocs .• Palo Alto. Cal. 
Watkins Johnson Co .• Palo Alto. Cal. 

Receivers, Field Intensity, 
Microwave-See Receivers, 
Microwave 

Receivers, Microwave 
Receivers, Fixed Frequency 
Emergency Beacon Corp., New 

Rochelle, N. Y ........................... Volle938 
Applied Research Inc., Port 

Washington, N.Y. 
Arvin Sys .• Inc .• Dayton, Ohio 
Astro Comm. Lab., Gaithersburg. Md. 
Autocon Inds., Inc., Minneapolis, Minn. 
Beukers Labs .• Inc .• Hauppauge. N.Y. 
BF Elctrns .• Solana Beach, Calif. 
Brelonix. Inc., Seattle, Wash 
CCA Elctrns. Corp., Gloucester, N.J.' 
Collins Radio Co., Cedar Rapids. Iowa 
Collins Radio Co., Dallas. Tex. 
Drake, RL. Co .• Miamisburg, Ohio 
Dynalab Corp., Van Nuys, Cal. 
Edo Western Corp., Salt Lake City. Utah 
Electro/Data, Inc., Garland, Tex. 
Elctrn. Comm .• Inc .• St. Petersburg. Fla. 
Environmental Communications Inc., 

Santa Ana, Cal. 
General Instr. Corp., Defense & Engrg. 

Prods. Grp .• Elctrn. Sys. Div., Hicksville. 
N.Y. 

GTE Lenkurt Inc .• San Carlos, Calif. 
GTE Sylvania Inc., Elctrn. Sys. Gp., 

Waltham, Mass. 
Honeywell, Denver. Colo. 
IEC Electronics Corp., E. Rochester, N.Y. 
ISC/Telephonlcs Dlv, Huntington, N.Y. 
ITT Mackay Marine, Elizabeth, N.J. 
Linear Sys .• Inc., Watsonville, Calif. 
Lorch Elctrns. Corp., Englewood, N.J. 
Marconi Elctrns. Inc., Elmsford. N.Y. 
Micro-Tel Corp., Baltimore. Md. 
Mu·Del Elctrns., Silver Spring. Md. 
OPtimax Inc., Colmar, Pa. 
Pace Div., Harbor City, Calif. 
Pacific Communications, Santa Ana, Cal. 
Regency Elctrns., Inc., Indianapolis, Ind. 
Resdel Engrg. Corp., Arcadia, Cal. 
RHG Elctrns. Lab., Deer Park, N.Y. 
Seg Elctrns. Sub. Comstron Corp., 

Richmond Hili, N.Y. 
Sierra Sys .• Mountain View, Cal. 
Solid State Elctrns. Corp., Sepulveda, 

Cal. 
Special Microwave Devices Oper., 

Waltham. Mass. 
SpeCific Products, Monrovia, Cal. 
Technical Mat'l.. Mamaroneck, N.Y. 
Thomson-CSF Inc., New York, N.Y. 
Watkins Johnson Co., Palo Alto, Cal. 

-Receivers, Frequency Shift 

I Autocon Inds., Inc .• Minneapolis, Minn. 
Brsmco Controls, Piqua, Ohio 
Collins Radio Co., Dallas. Tex. 
Electrocom Inds .• So. Bend, Indiana 
Frederick ElectroniCS Corp., Frederick, 

Md. 
General Instr. Corp" Defense & Engrg. 

Prods. Grp .• Elctrn. Sys. Div., Hicksville. 
N.Y. 

GTE Lenkurt Inc., San Carlos, Calif. 
Honeywell. Denver, Colo. 
Integrated Systems, Inc .• Norcross. Ga. 
Marconi Elctrns. Inc., Elmsford. N.Y, 
RCA GOvt.' & Comm. Sys., Moorestown. 

N.J. 
RFL Inds .• Comms. Div., Boonton. N.J. 
singer, Tele-Signal. Woodbury. N.Y. 
Solid State Elctrns. Corp., Sepulvada, 

Cal. 
Technical Ma!,l .. Mamaroneck, N.Y. 
Thomson-CSF Inc., New York. N.Y. 

Receivers, Headphone-See 
Handsets, Etc. 

Receivers, Loran & Omega 
Austron, Inc., Austin, Tex ......... Vol1e391 
Beukers Labs., Inc" Hauppauge. N.Y. 
Epsco. Inc .• Westwood. Mass. 
General Instr. Corp .• Defense & Engrg. 

Prods. Grp., Elctrn. Sys. Div .• Hicksville. 
N.Y. 

lIT Mackay Marine. Elizabeth. N.J. 
Micro Instr. Co" Hawthorne. Cal. 
Polarad Elctrn. Instrs., Lake Success. N.Y. 
Tracor, Inc., Austin. Tex. 

Receivers, Microwave 
Scientific Communications, Garland, 

TeX. _ ............................................ Vol 1-587 
Varian, Solid State West Division, Palo 

Alto, Cal ............................. _ .... Vol4e440* 
Vega Precision Labs., Vienna, Va. 

I Vol 1- 568 

*Vol. 4-1973 For addresses, phones and key personnel, see YELLOW Pages_ 139 



Receivers,Microwave (cont'd) 
Aertech Incls .. , Sunnyvale, Calif. 
AIL,Div. Cutler-Hammer, Inc., Deer Park, 

N,y. 
Ailtech, City of Industry, Cal. 
American Elctrn. Labs., Inc., Lansdale, Pa. 
American Nucleonics Corp., Woodland 

Hills, Cal 
Applied Research Inc., Port 

Washington, N.Y. 
A.R.F. Products, Inc., Boulder, Colo. 
Astro Comm. Lab., Gaithersburg, Md .. 
Avantek, Inc., Santa Clara, Cal. 
Bendix Corp., N. Hollywood, Calif. 
Cincinnati Elctrns. Corp., Cincinnati, Ohio 
Collins Radio Co., Dallas, Tex. 
Conic Corp" San. Diego, Calif. 
Cubic Corp., San Diego, Cal. 
Dynalab Corp., Van Nuys, Cal, 
Electrac, Inc., Anaheim, Calif. 
Electro/Data, Inc., Garland, Tex. 
Environmental Communications Inc., 

Santa Ana, Cal. 
Farinon Electric, San Carlos, Calif. 
Foxboro Co., Foxboro, Mass. 
Frequency Engrg. Labs., Farmingdale, N.J. 
General Instr. Corp., Defense & Engrg. 

Prods. Grp., Elctrn. Sys. Div., Hicksville, 
N.Y. 

GTE Lenkurt Inc., San Carlos, Calif. 
GTE Sylvania Inc., Elctrn, Sys. Gp., 

Waltham, Mass. 
HRB-Singer, Inc., State College, Pa. 
ITT Gilfillan Div. of ITT, Van Nuys, Calif. 
LNR Communications, Inc., Farmingdale, 

N.Y. 
Loral Elctrn. Sys., Bronx, N.Y. 
Lundy Elctrns. & Sys., Inc., Glen Head, 

N.Y. 
Maury Microwave Corp., Cucamonga, 

Calif. 
Melpar, Falls Church, Va. 
Micro-Now Instr., Chicago, III. 
Micro-Tel Corp., Baltimore, Md. 
Microlab/FXR, Livingston, N.J. 
Microphase Corp., Cos Cob, Conn. 
Microwave Assocs., Inc., Burlington, Mass. 
Microwave/Sys., Inc., E. Syracuse, N.Y. 
Narda Microwave Corp., Plainview, N.Y. 
OPtimax Inc., Colmar, Pa. 
Polarad Elctrn. Instrs., Lake Success, N.Y. 
PRD Elctrns., Inc., Westbury, N.Y. 
Premier Microwave, Port Chester, N.Y. 
Raytheon Data Systems Co., Norwood, 

Mass. 
R.CA ElectromagnetiC & Aviation Sys. 

Div., Van Nuys, Cal. 
RCA Gov!. & Comm. Sys., Moorestown, 

N.J. 
RCA Service Co., Camden, N.J. 
Resdel Engrg. Corp., Arcadia, Cal. 
RHG Elctrns. Lab., Deer Park, N.Y. 
Rodelco, Deer Park, N.Y. 
Rohde & Schwarz SiS., Passaic, N.J. 
Ryka Scientific, Inc., Sunnyvale, Cal. 
Scientific-Atlanta, Inc., Atlanta, Ga. 
Special Microwave Devices Oper., 

Waltham, Mass. 
Systron-Donner Microwave Div., Van 

Nuys, Cal. 
Technical Research & Mfg. Go., 

Manchester, N.H. 
Teledyne Micronetics, San Diego, Calif. 
Thomson-CSF Inc., New York, N.Y. 
Trak Microwave, Tampa, Fla. 
Transco Prods., Inc., Venice, Cal. 
TRG Prods., E. Boston, Mass. 
Varian Assocs., Palo Alto, Cal. 
Varian Assoc., Solid State East Div., 

Micro-Link Prods., Beverly, Mass 
Varian, Beverly, Mass. 
Watkins Johnson Co., Palo Alto, Cal. 
Welnschel Engrg, Co., Gaithersburg, 

Md. 
Westinghouse Elec. Corp., Defense & 

Public Sys, Pittsburgh, Pa. 

Receivers, Monitoring, 
Communications 

Lorch Elctrns. Corp., Englewood, N.J. 

Allied Elctrns., Chicago, III. 
Applied Research Inc., Port 

Washington; N.Y. 
Arvin Sys., Inc., Dayton, Ohio 
Brelonix, Inc., Seattle; Wash 

Vol2e615 

CCA Elctrns. Corp., Gloucester, N.J. 

Cincinnati Elctrns. Corp., Cincinnl;lti, Ohio 
Conr,ac Div., Covina, Calif. 
Drake, R.L., Co., Miamisburg, Ohio 
E-Systems Inc., Dallas, Tex. 
Electrac, .Inc., Anaheim, Calif. 
Electro/Data, Inc., Garland, Tex. 
Elctrn. Comm., Inc., SI. Petersburg, Fla. 
General Instr. Corp., Defense & Engrg. 

Prods. Grp., Elctrn. Sys. Div., Hicksville, 
N.Y. 

GTE Sylvania Inc., Elctrn. Sys. Gp., 
Waltham, Mass. 

Honeywell, Denver, Colo. 
HRB-Singer, Inc., State College, Pa. 
Intricate Circuit Corp., Port Chester, NY. 
ITT Mackay Marine, Elizabeth, N.J. 
Lear Siegler, Grand Rapids, Mich. 
Linear Sys., Inc., Watsonville, Calif. 
Loral Elctm .. Sys., Bronx, N.Y. 
Marconi Elctrns. Inc., Elmsford, N.Y. 
Maury Microwave Corp., Cucamonga, 

Calif. 
Melpar, Falls ChurCh, Va. 
Micro-Tel Corp., Baltimore, Md. 
Mobil Elctrns., Inc., Anderson, Ind. 
Pace Div., Harbor City, Calif. 
Pearce-Simpson, Miami, Fla. 
R.C.A. Electromagnetic & Aviation Sys. 

Div" Van Nuys, Cal. 
Resdel Engrg. Corp., Arcadia, Cal. 
Rohde & Schwarz Sis., PassaiC, N.J. 
Scientific Communications, Garland, 

Tex. 
Singer Instrumentation, Los Angeles 

Oper., Los Angeles, Cal. 

Receivers, Multiplex 
Bogen Div., Paramus, N.J. 
Bramco Controls, Piqua, Ohio 
Bristol Div, Waterbury, Conn 
Collins Radio Co., Dallas, Tex. 
Dataprobe, Inc., So. Hackensack, N.J. 
GTE Sylvania Inc., Elctrn. Sys. Gp., 

Waltham, Mass. 
Hathaway Instruments, Inc., Denver, 

Colo. 
Lear Siegler, Inc., Santa Monica, Calif. 
RFL Inds., Comms. Div., Boonton, N.J. 
Rohde & Schwarz SiS., Passaic, N.J. 

Receivers, NBS 
Datum, Inc., Anaheim, Calif. 
Tracor, Inc., Austin, Tex. 

Receivers, Panoramic 
Test & Measuring Instrs. Inc., 

Hicksville, N.Y ......................... Vo14e423* 
Alden Elctrn. & Impulse Record. Equip., 

Westboro, Mass. 
American Elctrn. Labs., Inc., Lansdale, Pa. 
AUL Instrs., Inc., Flushng, N.Y. 
Collins Radio Co" Dallas, Tex. 
Electro/Data, Inc., Garland, Tex. 
GTE Sylvania Inc., Elctrn. Sys. Gp., 

Waltham, Mass. 
Honeywell, Denver, Colo. 
Loral Elctrn. Sys., Bronx, N.Y. 
Marconi Instrs., Englewood, N.J. 
Micro-Tel Corp., Baltimore, Md. 
Nelson Ross Elctrns., Lake Success, N.Y. 
Polarad Elctrn. Instrs., Lake Success, N.Y. 
Rohde & Schwarz SiS., PassaiC, N.J. 
Scientific Communications, Garland, 

Tex. 

Receivers, Phase Lock 
Beukers Labs., Inc., Hauppauge, N.Y. 
Datum, Inc., Anaheim, Calif. 
Drake, R.L., Co., Miamisburg, Ohio 
Electrac, Inc., Anaheim, Calif. 
General Instr. Corp'., Defense & Engrg. 

Prods. Grp., Elctrn. Sys. Div., Hicksville, 
N.Y. 

HRB-Singer, Inc., State College, Pa. 
Lear Siegler, Inc" Santa Monica, Calif. 
Lear Siegler, Grand Rapids, Mich. 
Lorch Elctrns. Corp., Englewood, N_J. 
Lundy Elctrns. & Sys., Inc., Glen Head, 

N.Y. 
Polarad Elctrn. Instrs., Lake Success, N, Y. 
Resdel Engrg. Corp., Arcadia, Cal. 
Scientific-Atlanta, Inc" Atlanta, Ga. 
Specific Products, Monrovia, Cal. 
Tasker Systems, Chatsworth, Cal. 
Trak Microwave, Tampa, Fla. 
Varian, Beverly, Mass. 

PRODUCT INDEX &DIRECTORV 

Receivers, Radar 
AIL, Div. Cutler-Hammer, Inc., Deer Park, 

N.Y. 
Alden Elctrn. & Impulse Record. Equip" 

Westboro, Mass. 
Bendix Corp., FI. Lauderdale, Fla. 
Bendix Corp., N. Hollywood, Calif, 
Cardion Elctrns., Woodbury, N.Y. 
Cincinnati Elctrns. Corp., Cincinnati, Ohio 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Tex. 
Epsco, Inc., Westwood, Mass. 
Frequency Engrg. Labs., Farmingdale, N.J. 
General Instr, Corp., Defense & Engrg. 

Prods. Grp., Elctrn. Sys. Div., Hicksville, 
N.Y. 

GTE Sylvania Inc., Elctrn. Sys. Gp., 
Waltham, Mass. 

LNR Communications, Inc., Farmingdale, 
N.Y. 

Lorch Elctrns. Corp., Englewood, N.J_ 
Lundy Elctrns. & Sys., Inc., Glen Head, 

N.Y. 
Marconi Elctrns. Inc .. Elmsford. N.Y. 
Melpar, Falls Church, Va. 
Microwave/Sys., Inc.; E. Syracuse, N.Y. 
Nikon, Inc., Instr. Div., Ehrenreich 

Photo-Opticallnd" Garden City, N.Y. 
RCA Gov!. & Comm. Sys., Moorestown, 

N.J. 
RHG Elctrns. Lab., Deer Park, N.Y. 
Special Microwave Devices Oper ... 

Waltham, Mass. 
Tasker Systems, Chatsworth, Cal. 
Thomson-CSF Inc., New York, N.Y. 
Varian, Beverly, Mass. 
Vega Precision Labs., Vienna, Va. 
Westinghouse Elec. Corp., Defense & 

Public Sys, Pittsburgh, Pa. 

Receivers, Radiometric-5ee 
Radiometers 

Receivers, Single-Sideband 
Arvin Sys., Inc., Dayton, Ohio 
Barker & Williamson, Inc., Bristol, Pa. 
Bendix Corp, Towson, Md. 
Brelonix, Inc., Seattle, Wash 
Cincinnati Elctrns. Corp., Cincinnati, Ohio 
ColI,ins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Tex. 
Cubic Corp" San Diego, Cal. 
Drake, R.L., Co., Miamisburg, Ohio 
Electrac, Inc., Anaheim, Calif. 
General Instr. Corp., Defense & Engrg, 

Prods. Grp., Elctrn. Sys. Diy., Hicksville, 
N.Y. 

GTE Sylvania Inc., Elctrn. Sys. Gp., 
Waltham, Mass. 

Heath Co., Benton Harbor, Mich. 
ITT Mackay Marine, Elizabeth, N.J. 
Linear Sys., Inc., Watsonville, Calif. 
Lorch Elctrns. Corp., Englewood, N.J. 
Marconi Elctrns. Inc., Elmsford, N.Y. 
Marconi Instrs., Englewood, N.J. 
Micro-Tel Corp., Baltimore, Md. 
Pace Div., Harbor City, Calif. 
Railway Comm., Raytown, Mo. 
R.CA ElectromagnetiC & Aviation Sys. 

Div" Van Nuys, Cal. 
RFL Inds., Comms. Div., Boonton, N.J. 
Rohde & Schwarz SiS., PassaiC, N.J. 
Technical Mat'!., Mamaroneck, N.Y. 
Thomson-CSF Inc., New York, N.Y. 

Receivers, Time Code 
A.R.F. Products, Inc., Boulder, Colo. 
Chrono-Iog Corp., Broomall, Pa. 
Oatatron, Inc., Santa Ana, Cal 
Datum, Inc., Anaheim, Calif_ 
Drake, R.L., Co., Miamisburg, Ohio 
Metric Sys., Ft. Walton Beach, Fla. 
NES, Inc., Itasca, III. 
Resdel Engrg. Corp:, Arcadia, Cal. 
Specific Products, Monrovia, Cal. 
Thiem Industries, Inc., Torrance, Cal. 

Receivers, Tone 
Bramco Controls, Piqua, Ohio Vol2e419 
Re-el Circuits, Inc., Saddle Brook, N:J. 

Volle320 
Arvin Sys., Inc., Dayton, Ohio 
Autocon Inds" Inc., Minneapolis, Minn. 
BF Elctrns., Solana Beach, Calif. 
Cincinnali Elcirns. Corp., CinCinnati, Ohio 
Collins Radio Co., Dallas, Tex. 
Douglas Randall Div., Pawcatuck, Conn. 
GTE Automatic Elec., Northlake, III. 

Hathaway Instruments,lnc., Denver, 
Colo. 

HB Engineering Corp., BeltsVille, Md. 
Honeywell, Denver, Colo. 
Integrated Systems, Inc., Norcross, Ga. 
Ledex, Inc_, Dayton, Ohio 
Mobil Elctrns., Inc., Anderson, Ind. 
NES, Inc., Itasca, III. 
OPtimax Inc., Colmar, Pa. 
Regency Elctrns .. Inc., Indianapolis, Ind. 
Resdel Engrg. Corp., Arcadia, Cal. 
RFL Inos., Comms. Div., Boonton, N.J. 
Sag Elctrns. Sub. Comstron Corp., 

Richmond Hili. N.Y. 
Singer - Tele-Signal, Woodbury, N.Y. 
Solid State Elctrns. Corp., Sepulveda, 

Cal. 
T·F Electronics, Inc., Austin, Tex. 

Receivers, TV-See Monitors, 
Video 

Receivers, VLF 
Geo Space Sys., Tampa, Fla ••• Volle343 
American Elctrn. Labs., Inc., Lansdale, Pa. 
A.R.F. Products, Inc .. Boulder, Colo. 
Beukers Labs., Inc., Hauppauge, N.Y. 
CCA Elctrns. Corp., Gloucester, N.J. 
Collins Radio Co., Dallas, Tex. 
Datum, Inc., Anaheim, Calif. 
Drake, R.L., Co., Miamisburg, Ohio 
Dynalab Corp., Van Nuys, Cal. 
Fluke, John Mfg, Co., Inc" Seattle, Wash. 
Frequency Elctrns., New Hyde Pk., N.Y, 
GTE Sylvania Inc., Elctrn. Sys. Gp., 

Waltham, Mass. 
Honeywell,Denver, Colo. 
ITT Mackay Marine, Elizabeth, N.J. 
Lear Siegler, Grand Rapids, Mich, 
Marconi Instrs., Englewood, N.J. 
Melpar, Falls Church, Va. 
Micro-Tel Corp., Baltimore, Md. 
Railway Comm., Raytown, Mo. 
R.C.A. ElectromagnetiC & Aviation Sys. 

Div., Van Nuys, Cal. 
Rohde & Schwarz SiS., Passaic, N.J. 
Thomson-CSF Inc., New York, N.Y. 

I 
Tracor, Inc" Austin, Tex. 
Watkins Johnson Co., Palo Alto, Cal. 
Westinghouse Elec. Corp., Defense & 

Public Sys, Pittsburgh, Pa. 

Receptacle5-'-See Connectors; 
Jacks; Sockets 

Receptacles, Antenna 
Tapping 

Siemens Corp., Iselin, N.J. 

Recorders, Computer Data
See Data Recorders, 
Computer 

Recorders, Electrostatic 
Gould, Inc., Cleveland, Ohio 

Volle536,537; Vol 4e430,431 * 
Adtrol Div., Blackburg, Va. 
Edo Western Corp., Salt Lake City, Utah 
EG&G, Inc., Bedford, Mass. 
Geo Space, Houston, Tex. 
Information Displays, InC., MI. Kisco, N.Y. 
Kahl Scientific Instr. Corp., EI Cajon, Calif. 
Soltec Corp., No. Hollywood, Cal. 
Varian Assoes., Palo Alto, Cal. 
Varian Data Machines, Palo Alto, Cal. 

Recorders, Event 
Esterline Angus Oiv., Indianapolis, Ind. 

Volle538,539 
General Elec. Co., Elctrn. Comps. Sis. 

Dept., Schenectady, N.y ......... Volle 449 
GOUld, Inc., Cleveland, Ohio 

Volle536,537; VoI4~30,431* 
Larson InSir. Co., Inc., Orangeburg, N.Y_ 

Voll~77 
Recorder Sys. Div ..................... Volle541 
Alden Elctrn. & Impulse Record. Equip., 

Westboro, Mass. 
Alden Sys. Co" Inc., Westboro, Mass. 
Almond Instrs. Co., Covina, Cal 
Amprobe Instr., Lynbrook, N.Y. 
Artisan Elctrns. Corp:, Parsippany, N.J. 
Bailey Meter Co., Wickliffe, Ohio 
Bell & Howell Co., Pasadena, Calif. 
Clary Corp., San Gabriel, Calif. 
Dohrmann Div., Mountain View, Cal. 
Edison, Instr. Div., W. Orange, N.J. 
Engdahl EnterpriSes, Costa Mesa, Cal. 

140 Mfrs. in Bold face with page numbers describe this product in the White pages. 



PRODUCT INDEX & DIRECTORY 
General Scanning, Watertown, Mass. 
Hathaway Instruments, Inc., Denver, 

Colo. 
Instrumentation Prods., Camarillo, Cal. 
Kenton Engrg. Corp., Skokie, III. 
Linear Instrs. Corp., Costa Mesa, Cal. 
Memodyne Corp., Newton Upper Falls, 

Ma. 
MFE Corporation, Salem, N.H. 
NES, Inc., Itasca, III. 
Photron Instr. Co., Cleveland, Ohio 
PPM, Inc., Bedford, Ohio 
Resdel Engrg. Corp .. Arcadia, Cal. 
Recorder Systems Div., E. Greenwich, RI. 
Simpson Elec. Co., Chicago, III. 
Soltec Corp., No. HollywOOd, Cal. 
Sunshine Sci. Instrs., Inc., Philadelphia, Pa. 
Tech Serv., Inc .. Fogelsville, Pa. 
Telectro Sys. Corp., Corona, N.Y. 
T elmar, Inc., Columbus, Ohio 
Texas Instruments, Inc .. Houston, Tex. 
Varian Assocs., Palo Alto, Cal. 
Varian Data Machines, Palo Alto, Cal. 
Yellow Springs Instr. Co., Inc., Yellow 

Springs, Ohio 
Zonic Tech. Labs., CinCinnati, Ohio 

Recorders, F-M-See 
Recorders, Magnetic Tape 

Recorders, Fac$imile 
Alden Elctrn. & Impulse Record. Equip., 

Westboro, Mass. 
Alden Sys. Co., Inc., Westboro, Mass. 
Datalog Div., Litton Sys., MelVille, N. Y. 
Edo Western Corp., Salt Lake City, Utah 
EG&G, Inc .. Bedford, Mass. 
Honeywell, Denver, Colo. 
Instrumentation Prods., Camarillo, Cal. 
Oeco Corp., Portland, Ore. 
Princeton Elctrn. Prods., New BrunswiCk, 

N.J. 
Telmar, Inc., Columbus, Ohio 
3M Co., SI. PaUl, Minn. 

Recorders, Film 
Adtrol Div., Blackburg, Va. 
General Instr. Corp., Defense & Engrg. 

Prods. Grp., Elctrn. Sys. Div., Hicksville, 
N.Y. 

Gould Data Systems, Newton Upper Falls, 
Mass. 

Heitz, Karl, Inc., New York, N.Y. 
Instrumentation Prods., Camarillo, Cal. 
RCA Corp., Camden, N.J. 
Sprengnether, W.F. Instr. Co., Inc., SI. 

Louis, Mo. 
Teledyne Geotech, Dallas, Tex. 
Video Research Corp., Gaithersburg, Md. 

Recorders, Film Strip, 
Magnetic 

Inl'l, Electro-Magnetics, Palatine, III, 
Volle313 

Hallmark Standards, Inc., MI. Vernon, N.Y. 
Siemens Corp., Iselin, N.J. 

Recorders, Graphic-See 
Recorders (Specific Type!l) 

Recorders, Long-Term Tape 
-See Recorders, Magnetic 
Tape 

Recorders, Magnetic Tape, 
Reel & Cartridge 

Crown Inl'l., Elkhart, Ind. ~_., •• VoIle309 
Inl'l. Electro-Magnetics, Palatine, III. 

Volle313 
Sangamo Elec. Co., Springfield, III. 

Vol 1.371 
Teledyne Geotech, Dall8s, Tex. 

VoI4e3S4* 
Telex Comm. Div., Minneapolis, Minn. 

Volle376 
Test & Measuring Instrs. Inc., 

Hicksville, N.Y .••••••...••••.••••.••• ~ Vol4-42S* 
Alden Elctrn. & Impulse Record. Equip., 

Westboro, Mass. 
Allied Elctrns., Chicago, III, 
Almond Instrs. Co., COVina, Cal 
Ampex Corp., Redwood City, Calif. 
Audiotronics, N. Hollywood, Cal. 
Automedia, Inc., Sunnyvale, Cal. 
Bell & Howell Co .. Pasadena, Calif. 
Burroughs Corp.; Pasadena, Cal 
Carolina Medical Elctrns., Inc., King, N.C. 
Chalco Engrg. Corp., Gardena, Cal. 

Computer Instra" Hempstead, N.Y. 
Data, Inc., FI. Collins, Col. 
Data Recording Sys., Sunnyvale, Cal. 
Datum, Inc., Anaheim, Calif. 
Design Elements, Columbus, Ohio 
Dytro Corp., Hicksville, N.Y. 
General Radio Co., Concord, Mass. 
Genisco Tech. Corp., Compton, Cal. 
Gotham Audio Corp., New York, N.Y. 
Hathaway Instruments, Inc., Denver, 

Colo. 
Heitz, Karl, Inc., New York, N.Y. 
Honeywell, Denver, Colo. 
Instrumentation Prods., CamarillO, Cal. 
Interdata, Oceanport, N.J. 
Interdyne, Van Nuys, Cal. 
Lockheed Elctms. Co., Watchung, N.J. 
Memodyne Corp., Newlon Upper Falls, 

Ma. 
NES, Inc., Itasca, III. 
Nuclear Data, Palatine, III. 
Oxford Instr. Corp., AnnapoliS, Md. 
Plessey Enviromental Sys., San Diego, 

Cal. 
RCA Corp., Camden, N.J. 
R.CA Electromagnetic & Aviation Sys. 

Div., Van Nuys, Cal. 
RCA Govl. & Comm. Sys., Moorestown, 

N.J. 
Remex, Santa Ana, Cal. 
RIL Elctrns .• Inc., Southampton, Pa. 
TDK Electronics Co., Ltd., Chiyoda-ku, 

Tokyo 101, Japan 
Telectro Sys. Corp., Corona, N.Y. 
3M Co .• SI. Paul, Minn. 
Transducer Controls Corp., Covina, Calif. 
Video Research Corp., Gaithersburg, Md. 

Recorders, Polar 
B & K Instrs., Inc., Cleveland, Ohio 
Leeds & Northrup Corp., No. Wales, Pa. 
Recorder Systems Div .. E. Greenwich, RI. 
SCientific·Atlanta, Inc., Atlanta. Ga. 

Recorders, Pyrometer-See 
Pyrometers, Recording 

Recorders, Sound Level 
B & K Instrs., Inc., Cleveland, Ohio 
Columbia Resch. Labs., Woodlyn, Pa. 
General Radio Co., Concord, Mass. 
Genisco Tech. Corp" Compton, Cal. 
NES, Inc., Itasca, III. 
Scientific-Atlanta, Inc., Atlanta, Ga. 
Sprengnether, W.F. Instr. Co., Inc., SI. 

Louis, Mo. 
T elmar, Inc., Columbus, Ohio 

Recorders, Strip-Chart 
Esterline Angus Dlv., Indianapolis, Ind. 

VoIle538,S39 
General Elec. Co., Eletrn. Comps. SIs. 

Dept" Schenectady, N.y ......... VOIle449 
Gould. Inc., Cleveland, Ohio 

Vol 1.538,537; Vol 4e430,431 * 
Harrel, Inc., E. Norwalk, Conn. 

Vol 2"1163 
Hathaway Industries Inc., Tulsa, Okla. 

Volle4S1 
Hathaway Instruments, Inc., Denver, 

Colo. ....................... -. .................. Volle451 
Houston Instr., Bellaire, Tex ... Volle540 
Larson Instr. Co., Inc., Orangeburg, N.Y. 

Vol 1.477 
MFE Corporation, Salem, N.H. Volle543 
Precl8lon Standards Corp., Santa Ana, 

C81 •• ~ .... ~._ ..... ~_.~ ........ _ ....... Vo11e49S 
Recorder Sys. DIY •• _ ... _~_ ... Volles41 
Simpson Elec, Co., Chicago, III. 

Vol 1.503 
Tektronix, Inc., Beaverton, Ore. 

Allied Elctrns., Chicago, III. 
Amprobe Instr., Lynbrook, N.Y. 

Vol 1.513 

Automatic Timing & Controls, Inc., King of 
Prussia, Pa. 

B & K Instrs .. , Inc., Cleveland, Ohio' 
Bacharach Instr. Co .. Pittsburgh, Pa. 
Bailey Meter Co., Wicklnfe, Ohio 
Barber-Colman Co., . Industrial Instrs. Div., 

Rockford, III. 
Beckman Instrs., (AISSD), Fullerton, Cal. 
Bell & Howell, Bridgeport, Conn. 
Bell & Howell Co., Pasadena, Calif. 
Biocom, Inc., Culver City, Cal. 
BLH Elctrns., Inc., Waltham, Mass. 
Brinkmann Instrs., Inc., Westbury, N.Y. 
Bristol Div, Waterbury, Conn 

Rectiflers,Bridges & Assemblies 
Cole-Parmer Instr. Co., Chicago, III. 
Coleman Instr. Div., Oak Brook, III. 
Conklin Instr. Corp., Pleasant Valley, N.Y. 
Corning Glass Works, Medfield, Mass. 
Digiac Corp., Plainview, N.Y. 
Dohrmann Div., Mountain View, Cal. 
Edo Western Corp., Salt Lake City, Utah 
Electric Tachometer Corp., Philadelphia, 

Pa. 
Foxboro Co., Foxboro, Mass. 
General Elec., W. Lynn, Mass. 
General Radio Co .. Concord, Mass. 
General Rand Corp., Edison, N.J. 
General Scanning, Watertown, Mass. 
Hallmark Standards, Inc., MI. Vernon, N.Y. 
Heath Co., Benton Harbor, Mich. 
Honeywell, FI. Washington, Pa. 
Honeywell, Denver, Colo. 
Impact-O-Graph Corp., Bedford, Ohio 
IMPACT·O-GRAPH Div., Bedford, Ohio 
Keithley Instrs., In~., Cleveland, Ohio 
Kikusui Elctrns. Corp., Kawasaki City, 

Kanagawa-Pref., Japan 
Laboratory Data Control, Riviera Beach, 

Fla. 
Leeds & Northrup Corp., No. Wales, Pa. 
LFE Corp., Waltham .. Mass. . 
Linear Instrs. Corp., Costa Mesa, Cal. 
London Co., Cleveland, Ohio 
Matheson Gas Products, East Rutherford, 

N.J .. 
McKee-Pedersen Instrs., Danville, Calif. 
NES, Inc., Itasca, III. . 
Photron Instr. Co., Cleveland, Ohio 
RobertShaw Controls Co., Richmond, Va. 
Rohde & Schwarz SiS., PassaiC, N.J. 
Recorder Systems Div., E. Greenwich, RI. 
Sensotec, Inc .. Columbus, Ohio 
Siemens Corp., Iselin, N.J. 
Sigma Instrs., Inc., Braintree, Mass. 
Sloan Technology Corp., Santa Barbara, 

Calif. 
Soltec Corp., No. Hollywood; Cal. 
Standard Controls, Seattle, Wash. 
Sunshine Sci. Instrs., Inc., Philadelphia, Pa. 
Taylor Instr. Process Control Div., 

Rochester, N.Y. 
Telmar, Inc., Columbus, Ohio 
Test & Measuring Instrs. Inc., 

HlcksvUle, N.Y. 
Texas IllStruments, Inc., Houston, Tex. 
Tracor, Inc., Austin, Tex. 
Tucker Electronics Co., Garland, Tex. 
Varian Assocs., Palo Alto, Cal. 
VirTis Co., Gardiner, N.Y. 
Westinghouse Elec. Corp., Computer & 

Instr. Div., Pittsburgh, Pa. 
Westinghouse Elec. Corp., Newark, N.J. 
Westronics, Inc., FI. Worth, Tex. 
Yellow Springs Instr. Co., Inc., Yellow 

Springs, Ohio 

Recorders, Transient 
Gould, Inc., Cleveland, Ohio 

VoIl.536,S37; Vol 4e430,431 * 
Ballantine Laboratories, Inc., Boonton .. 

N.J. 
Bell & Howell Co., Pasadena, Calif. 
Biomation Corp., Cupertino, Calif. 
Data Disc, Inc., Sunnyvale, Cal. 
E-H Resch. Labs., Inc., Oakland, Cal. 
Endevco, Pasadena, Calif. 
Engdahl Enterprises, Costa Mesa, Cal. 
Hsthaway Instruments, Inc" Denver, 

Colo. 
Kenton Engrg. Corp., Skokie, III. 
Lecroy Resch. Sys. Corp., West Nyack, 

N.Y. 
Micro Instr. Co., Hawthorne, Cal. 
Sprengnether, W.F. Instr. Co., Inc., SI. 

Louis, Mo. 
Westronics, Inc., FI. Worth, Tex. 
Zonic Tech. Labs., CinCinnati, Ohio 

Recorders, Vibration 
General Elec. Co., Elctrn. Comps. SIs. 

Dept., Schenectady, N.Y ......... Volle449 
B & K Instrs., Inc., Cleveland, Ohio 
Bell & Howell Co., Pasadena, Calif. 
Endevco, Pasadena, Calif. 
Epic, Inc., New York, N.Y. 
General Radio Co., ConcOrd, Mass. 
Honeywell, Denver, Colo. 
Robertshaw Controls Co., Richmond, Va. 
Sprengnether, W.F. Instr. Co., Inc., SI. 

Louis, Mo. 
Teledyne Geotech, Dallas, Tex. 
Telmar, Inc., Columbus, Ohio 

Zonic Tech. Labs., Cincinnati, Ohio 

Recorders, Video Tape (Reel 
& Cartridge) 

Hamamatsu Corp. (E), Middlesex, N. J. 
Vol 2"1185 

Ampex Corp., RedwOOd City, Calif. 
Audiotronics, N. HOllywood, Cal. 
Circon Corp., Santa Berbara, Ca. 
Concord CommunicatiOns Sys., 

Farmingdale, N.Y. 
Data Recording Sys., Sunnyvale, Cal. 
Edo Western Corp., Salt Lake City, Utah 
Javelin Div., Apollo Lasers, Inc., Los 

Angeles, Ca. 
McDonnell Douglas Electronics Co., SI. 

Charles, Mo. 
RCA Corp., Camden, N.J. 
RCA Electromagnetic & Aviation Sys. 

Div., Van Nuys, Cal. 
RCA GoV!. & Comm. Sys., Moorestown, 

N.J. 
Telectro Sys. Corp., Corona, N.Y. 
3M Co., SI. Paul, Minn. 
Video Research Corp" Gaithersburg, Md. 

Recorders, X-Y 
Eaterline Angus Div., Indianapolis, Ind. 

Voll·S38 
Gould, Inc., Cleveland, Ohio 

Vol 1.536,537; Vol 4e430,431 * 
Houston Instr., Bellaire, Tex. .. Vol 1.540 
MFE Corporation, Salem, N.H. Volles42 
Test & Measuring Instra. Inc., 

Hicksville, N. Y ..... ~ ....... _ •• ~ ..... VoI.42S* 
Alden !Olctrn. & Impulse Record. Equip., 

Westboro, Mass, 
Arvin Sys., Inc., Dayton, Ohio 
Bailey Meter Co., Wickliffe, Ohio 
Boonton Elctms., Paralppany, N.J. 
Bristol Div, Waterbury, Conn 
California Computer Prods., Anaheim, Cal 
Data General Corp. (E), Southboro, Ma. 
Dohrmann Div., Mountain View, Cal. 
Fisher Sci. Co., Pittsburgh, Pa. 
Gamma Sci., San Diego, Cal. 
Hallmark Standards, Inc., MI. Vernon, N.Y. 
Laboratory Data Control, Riviera Beach, 

Fla. 
Larson Aero Dev., Concord, Calif. 
Leeds & Northrup Corp., No. Wales, Pa. 
Linear Instrs. Corp., Costa Mesa, Cal. 
McKee-Pedersen Instrs .. Danville, Calif. 
Rohde & Schwarz SiS., Passaic, N.J. 
Scientific-Atlanta, Inc., Atlanta, Ga. 
Siemens Corp., Iselin; N.J. 
Simpson EIee. Co., Chicago, III. 
Soltec Corp., No. Hollywood, Cal. 
Tech Serv., Inc., Fogelsville, Pa. 
Texas Instruments, Inc., Houston, Tex. 
Tucker Electronics Co., Garland, Tex. 
Varian Assocs., Palo Alto, Cal. 
Wang Labs., Inc., Tewksbury, Mass. 
Xynetics, Inc., Canoga Pk., Cal. 

Recording Paper (For 
Strip-Chart Recorders, 
Oscillographs, X-Y)-See 
Paper: Graphic Recording 

Recording Tape, Magnetic
See Tapes, Recording, 
Magnetic 

Records, Frequency Test 
CBS laboratories, Stamford, Conn. 
Components Corp., Denville, N.J. 
GC Electronics, Rockford, III 
Pacific Transducer Corp., Los Angeles, 

Calif. 

Rectifiers, Bridges & 
Assemblies 

AFI Industries Inc., Long Branch, N.J. 
VoI4·S12,513* 

ErIe Technological ProdS. (EEM), Erie, 
Pa .................. _ .... _~ ........... ~ ....... Vol 2"8119 

GenerallnBtr. Corp., Semiconductor 
Comps. Dlv., Hlcksvlne, N.Y. 

Vol 2-902,903 
Intematlonal Rectifier, EI Segundo, Cal 

Vol2eao& 
M & H Electronics, Long Branch, N.J. 

Vol 2e908-915 
RCA Solid Stata Div., Somervllle,N.J. 

VoI4e436* 

*Vol. 4-1973 For addresses,· phones and key personnel, see YELLOW Pages. 141 



Rectifiers, Bridges & Assemblies (cont'd) 
RCA sOlid State Div., MOS IC Mktg., 

Somerville, N. J ....................... Vol 4.436' 
RCA Solid State Dlv., L1near·lntegrated 

Circuits, Somerville, N. J. ; ••• VoI4~6' 
RCA Solid State Div;, Packaged Circuit 

Functions, Somerville, N. J. Vol ~6' 
RCA Solid State Div., Thyristors & 

Rectifiers, Somerville, N. J. Vol 4e436' 
RCA Solid State Dlv., Transistors, 

Somerville, N. J .••••••..•..•••••.••..• Vol 4e436' 
Rectifier Comps. Corp., Union, N.J. 

Vol ~2S; Vol 4eS27' 
Semtech Corp., Newbury Pk., Cal. 

Vol ~33,934,937 
Sensitron Semiconductor, Deer Pk., 

N.Y ............................................... Vol:ze938 
Solid State Devices, Inc., La Mirada, 

Cal ............................................... Vol2e!i41 
Solitron Devices, Sal) Diego, Cal. 

Vol~42,943 
'Solitron Devices, Inc., Riviera Bch., FIlL 

Vol~42,943 

Solitron Devices, Inc., Tappa", N.Y. 
V()I~42,943 

Unitrode Corp., Watertown, Mass. 
V()I 2-96S,966 

Varo Semiconductor, Inc., Garland, Tex. 
Vol~68-972 

Wagner Elec. Corp., Livingston, N.J. 
Vol~S2-9S4 

Westinghouse Elec., Youngwood, Pa. 
Vol~82 

Allied Elctrns., Chicago, III. 
Alp"a Components Corp., EI Segundo, 

Cal. . 
Amperex Electronic Corp., Hicksville, 

N.Y. 
Edal Inds., Inc .• E. Haven, Conn. 
Elctrn. Devices, Yonkers, N.Y. 
AFI Industries Inc., Long Branch, N. J. 
FMC Corp., Homer City, Pa. 
Ledex, Inc., Dayton, Ohio 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
Opad Elec. Co., Inc., New York, N.Y. 
RCA E!ctrns. Comps., Harrison, N.J. 
Shigoto Inds., Ltd., New York,N.Y. 
Texas Instruments, Dallas, Tex. 
Thor Elctrns. Corp., Elizabeth, N.J. 

Rectifiers, Copper Oxide 
RCA Solid.State Div., Somerville, N. J. 

VoI4~6' 
RCA Solid State Dlv., MOS,IC Mktg., 

Somerville, N. J ....................... VoI4~6' 
RCA Solid State Div., Unear Integrated 

Circuits, Somerville, N. J ..... Vol 4.436' 
RCA Solid State Div" Packaged Circuit 

Functions, Somerville, N. J. VoI4-436' 
RCA Solid State Div" Thyristors & 

Rectifiers, Somerville, N. J. VoI4-436' 
RCA Solid State Div., Transistors, 

Somerville, N. J ....................... VoI4e436' 
Edal Inds., Inc., E. Haven, Conn. 
Mura Corp., Jericho, N.Y. 
Thor Elctrns. Corp., Elizabeth, N.J. 

Rectifiers, Copper Sulfide 
RCA Solid State Dlv., Somerville, N. J. 

Vol 4-436' 
RCA Solid State DiY., MOS IC Mktg., 

Somerville, N. J ....................... Vol 4e436' 
RCA Solid State DiY., Linear Integrated 

Circuits, Somerville, N. J ..... VoI4e436' 
RCA Solid State Div., Packaged Circuit 

Functions, Somerville, N. J. VoI4~6' 
RCA Solid State Dlv., Thyristors & 

Rectifiers; Somerville, N. J. VoI4e436' 
RCA Solid State DiY., Transistors, 

Somerville, N. J ....................... Vol 4e436' 
Thor Elctrns. Corp., Elizabeth, N.J. 

Rectifiers, Electron Tube
See Tubes, Rectifying 

Rectifiers, Germanium 
RCA Solid State Diy., Somerville, N. J. 

Vol 4-436' 
RCA Solid State Diy., MOS IC Mktg., 

Somerville, N. J ....................... Vol 4-436' 
RCA Solid State Diy., Linear Integrated 

Circuits, Somerville, N. J ..... Vol 4-436' 
RCA Solid State DiY., Packaged Circuit 

F.unctions, Somerville, N. J. VoI4-436' 
RCA Solid State Dlv.; Thyristors & 

Rectifiers, Somerville, N. J. VoI4-436' 

IICA Solid State Div., Transistors, 
Somerville, N. J ....................... Vol 4-436' 

Calvert Elctrns., Inc., New York, N.Y. 
Cordover, Carl & Co., Mineola, N.Y. 
CSR Industries Inc., E. Farmingdale, N.Y. 
Intl Elctrns., Melville, N.Y. 
Nucleonic Prods., Canoga Pk, Cal. 
RCA Elctrns.Comps., Harrison, N.J. 
Shlgoto Inds., Ltd., New York, N.Y. 
Thor Elctrns. Corp., Elizabeth, N.J. 

Rectifiers, Selenium 
International Rectifier, EI Segundo, Cal. 

Vol~06 
RCA Solid State Div., Somerville, N. J. 

Vol 4-436' 
RCA Solid State Dlv., MOS IC Mktg., 

Somerville, N. J ....................... Vol 4-436' 
RCA Solid State Dlv., Linear Integrated 

Circuits, Somerville, N. J ..... Vol 4-436* 
RCA Solid State Diy., Packaged Circuit 

Functions, Somerville, N. J. Vol4e436' 
RCA Solid State Div., Thyristors & 

Rectifiers, Somerville, N. J. Vol 4-436' 
RCA Solid State Div., TranSistors, 

Somerville, N. J ....................... Vol 4-436' 
Rectifier Comps. Corp., Union, N.J. 

Vol ~25; Vol 4-S27' 
Sanford-Miller Corp., Brooklyn, N.Y. 

Vol2e919; Vol 3-1272 
Alpha Components Corp" EI Segundo, 

Cal. 
Chemical Etching Equip. & Supply, 

Alexandria, Va. 
Eastern Delta Corp., Fair Lawn, N.J. 
Edal Inds., Inc., EHaven, Conn. 
FMC Corp., Homer City, Pa. 
Gates Elctrn. Co., Bronx, N.Y. 
General Instr. Corp., Semiconductor 

Comps. Div., Hicksville,.N.Y. 
Ledex, Inc., Dayton, Ohio 
Opad Elec. Co., Inc., New 'York, N.Y. 
Power Conversion Prods. Inc., Crystal 

Lake, III. 
RCA Elctrns. Comps., Harrison, N.J. 
Sarkes Tarzian, Inc., Bloomington, Ind. 
Sel-Rex Co. Div. Oxy Metal Finishing 

Corp., Nutley, N.J. 
Shlgoto Inds., Ltd., New York, N.Y. 
Thor Elctrns. Corp., Eltzabeth, N.J. 
Westinghouse Elec" Buffalo, N. Y. 

Rectifiers, Silicon 
AFI Industries Inc., Long Branch, N.J. 

VoI4-S12,S13* 
Amperex Elctronic Corp., Slatersville, 

R.I ............................................... Vol 2-1183 
Centralab Semiconductor, EI Monte, 

Cal ....................................... Vol 2-896-898 
Delco Elctrns. Div., Kokomo, Ind. 

Vol2e901 
Erie Technological Prods. (EEM), Erie, 

Pa ............... ;.; ............................... Vol2e899 
General Instr. Corp., Semiconductor 

Comps. Div;, Hicksville, N.Y. 
Vo12e902,903 

International Rectifier, EI Segundo, Cal. 
Vol~06 

M & H ElectroniCS, Long Branch,N.J. 
Vol2e908-91S 

RCA Solid State Div., Somerville, N. J. 
Vol 4-436* 

RCA Solid State Div., MOS IC Mktg., 
Somerville, N. J ........................ Vol 4-436' 

RCA Solid State Diy., Linear Integrated 
Circuits, Somerville, N. J ..... Vol 4e436' 

RCA Solid State Dlv., Packaged Circuit 
Functions, Somerville, N. J. Vol 4e436* 

RCA Solid State Div., Thyristors & 
Rectifiers, SomerVille, N. J. VoI4-436' 

RCA Solid State Div., TranSistors, 
Somerville, N. J ........... ; ........... Vol 4-436' 

Rectifier Comps. Corp., Union, N.J. 
, Vol ~2S; VoI4-S27* 

Sanford-Miller Corp., Brooklyn, N.Y. '. 
VoI2e919; Vol 3-1272 

Semtech Corp., Newbury Pk., Cal. 
Vol~26-937 

Sensitron Semiconductor, Deer Pk., 
N.Y ....................................... Vol 2-938,939 

Solid State DeYlces, Inc., La Mirada, 
Cal ............................................... Vol~41 

TRW SemiconductQrs, Lawndale, Cal. 
Vol~Sl 

Unitrode Corp., Watertown" Mass. 
Vol 2-963-966 

Varo Semiconductor, Inc., Garland, Tex. 
Vol~68.g74 

PRODUCT INDEX & DIRECTORY 

Wagner EI.ec. ,Corp., Livingston, N.J. 
Vol~S2-956 

Westinghouse Elec., Youngwood, Pa. 
Vol 2eg76,977; VoI4-S35-S37' 

Allis-Chalmers, Milwaukee. Wisc. 
Alpha Components Corp., EI Segundo, 

Cal. 
Amperex Electronic Corp., Hicksville, 

N.Y. 
Calvert Elctrns.;"Inc., New York, N.Y. 
Carter Semiconductor, Syossett, N.Y. 
Chemical Etching Equip. & Supply, 

Alexandria, Va. 
Christie Elec., Los Angeles, Cal. 
Computer Diode, Fair Lawn, N:J. 
Cordover, Carl & Co., Mineola, N.Y. 
Cross Electronics Inc., Warrendale, Pa. 
CSR Industries Inc., E Farmingdale, N.Y. 
Dickson Elctrns. Corp., Scottsdale, Ariz 
Edal Inds., Inc., E Haven, Conn. 
Elctrn. Devices, Yonkers, NY 
Electronic Transistors, Flushing, N.Y.. 
AFllndustries Inc., Long Branch, N. J. 
FMC Corp .• Homer City, Pa. 
Gates Elctrn. Co., Bronx, N.Y. 
General Elec. Co., Elctrn. Comps. Sis. 

Dept., Schenectady, N.Y. 
General Elec. Company, Providence, R.1. 
Intl Elctrns., Melville, N.Y. 
Ledex, Inc., Dayton, Ohio 
Microsemiconductor Corp., Culver City, 

Cal. 
Motorola Serniconductor Prods., Phoenix, 

Ariz. 
Nucleonic Prods., Canoga Pk, Cal. 
Opad Elec. Co., Inc., New York,. N.Y. 
Power Components, Inc., Woodland Hills, 

Cal. 
Power Physics Corp., Eatontown, N.J. 
Price & Rutzebeck, Hayward, Calif. 
RCA Elctrns. Comps., Harrison, N.J. 
Sarkes Tarzian, Inc., Bloornington, Ind. 
Sel-Rex Co. Div. Oxy Metal Finishing 

Corp., Nutley, N.J. 
Semicon Inc., Burlington, Mass. 
Shigoto Inds., Ltd., New York, N.Y. 
Texas Instruments, Dallas, Tex. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Transitron Elctrn. Corp., Wakefield, Mass. 
Triac Elctrn. Sys., Forest Hills, N. Y.· 
TRW CapaCitors, Ogallala. Neb. 
Workman Elctrn. Prods., Inc., Sarasota, 

Fla. 

Rectifiers, Silicon Controlled 
-See Thyristors 

Rectifiers, Thyratron-See 
Tubes, Thyratron 

Reducers, Speed-Also See 
Gear Mechanisms 

Precision Mechanisms Gorp., 
Westbury, N.Y ........................... Vol2e990 

Allis,. Louis Div., Milwaukee, Wisc. 
Bendix; Utica, N.Y. 
Bowmar Instr. Corp., Ft. Wayne, Ind. 
Instru-Lec Corp., Mt.Vernon, N.Y. 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y. 
Meltronics Inc., Leeds, Ala. 
North American Philips Controls Corp., 

Cheshire, Conn. 
Orbit Instr. Corp., SYosset, N.Y. 
PIC Design Division, Ridgefield" Conn. 
Planet Instr., Gardena, Cal. 
Reliance Elec.Co., Cleveland, Ohio 
Singer Co., Little Falls, N.J. 
Sterling Instr., New Hyde Pk., NY 
Triac Elctrn. Sys., Forest Hills, N. Y. 
Waldom Elctrns;, Inc., Chicago, III. 

Reels, Cord & Cable 
Henry Prods. Co., Inc., Inwood, N.Y. 
Hunter Spririg, Hatfield, Pa. 
Hykon Mfg. Co., Alliance, Ohio 
Thomas & Betts Co., Elizabeth, N.J. 

Reels, Tape,-See Tape 
Recording Accessories 

Reference Books-c-See 
Technical Books 

References, D-C Voltage 
Julie Research Lab., New York, N.Y. ' 

Vol 1-468 
Advanced Energy Conversion, Belmont, 

Cal. 
Burr-Brown Resch. Corp;, Tucson, Ariz. 
CEA, San Luis Obispo, Cal. 
Components, Inc., Bidqeford, Me. 
Computer Diode, Fair Lawn, N.J. 
Constant Voltage Co., Chicago, III. 
Digital Equip. Corp., Maynard, Mass. 
Dynage, Bloomfield, Conn. 
Elcor Prods. Welex Elctrns., Silver 

Spring, Md. ' 
ElectroniC Dev. Corp., Boston, Mass. 
Fluke, John Mfg. Co., Inc" Seattle, Wash. 
General ReSistance, Inc., Mt. Vernon, N.Y. 
Heath Co., Benton Harbor, Mich. 
Hybrid Sys. Corp., Burlington, Mass. 
Intech, Santa Clara, Cal. 
International Rectifier, EI Segundo, Cal. 
Keithley Instrs., Inc., Clevelarid, Ohio 
Kepco, Inc., Flushing, N.Y. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
North Hills Elctrns., Inc., Glen Cove, 

N.Y. 
Power Components, Inc" Woodland Hills, 

Cal. 
Signa lite, Neptune, N,J. 
Transitron Elctrn. Corp., Wakefield, Mass. 
Velone", Santa Clara, Calif. 
Victoreen Instr., Cleveland, Ohio 
Westinghouse Elec. Corp" Computer & 

Instr. Div., Pittsburgh, Pa. 
Weston Instruments, Inc., NeWark, N.J. 
Zi-Tech Div., Palo Alto, Cal. 

Reflectors, Passive-See 
Antenna Reflectors 

Refrigerants, Spray 
LMB Heeger, Inc., Los Angeles, Calif. 
Union Carbide, Chernicals & PlastiCS, New 

York, N.Y. 

Refrigerated Cooling 
Equipment-See Air 
Conditioners 

Regulators, Current 
Advanced Energy Conversion, Belmont, 

Cal. . 
American Aerospace Controls Inc., 

Farmingdale, N.Y. 
Applied Control Co., Fairfield, N.J. 
Arnold MagnetiCS, Culver City, Cal. 
AUL Instrs., Inc., Flushng, N.Y. 
Avionic Instrs. Inc., Rahway, N.J. 
Beckman Instrs., Helipot Div., Fullerton, 

Cal. 
Bendix, Eatontown, N.J. 
CGS Units, Inc., Rochester, N.Y. 
Constant Voltage Co., Chicago, III. 
Cross Electronics Inc., Warrendale, Pa. 
Davidson Elctrn. Dev. Co., Erie, Pa. 
Elasco·Div. Buchbinder Corp., 

Bloomfield, Conn. 
Electro-Module, Inc., Pomona, Cal. 
ElectroniC Modules, Inc., Pasadena, Cal. 
Electronic Resch. Assocs., Moonachie, 

N.J. 
GTE Sylvania Inc., Danvers, Mass. 
H-B Instr. Co., Phila:, Pa. 
Halmar Elctrns., Inc., Columbus, Ohio 
Honeywell, Ft. Washington, Pa. 
Ind'l. Test·Equip., Clifton, NJ 
Kepco, Inc., Flushing, N.Y. 
Lambda Elctrns~ MelVille, N.Y. 
Lear Siegler, Inc., Santa Monica, Calif. 
Mag-Con, Inc., New Brighton, Minn. 
MagnetiCS, Div. of Spang Industries, Inc., 

Sandy Lake, Pa. 
Mid-Eastern Inds., Scotch Plains, N.J. 
National Semiconductor, Santa Clara, Cal. 
North Electric Co., Galion, Ohio 
North Hills Elctrns., Inc., Glen Cove, 

N.Y, 
Opad Elec. Co., Inc., New York. N.Y. 
Polyphase Instr. Co., Bridgeport,.Pa. 
Power Designs, Westbury, N.Y. 
Power-Matic, Inc., San Diego, Cal. 
POWERTEC INC;, Chatsworth, Cal. 
Robicon Corp., Pittsburgh, Pa. 
Tele-Dynamics/Wanlass, Fort 

Washington, Pa. 
Todd Products Corp., Farmingdale, N.Y. 

142 Mfrs. in Bol.dface with· page numbers describe this product in .the White pages. 
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Topaz EleGtrOnic .. San DIego, C.I. 
Triac E\ctrn. Sy.~ Forest Hilts, N. Y. 
Trio Labs. Inc .• Plainview. N.Y. 
Vlctoreen Instr., Clevel.nd, OhIo 
W·F ProduCts, Inc., Denver, Co. 
Westinghouse Elec. Corp .• Computer & 

Inslr. Div .. PittSburgh. Pa. 
Westinghouse Elec. Corp .• Defense & 

PubliC Sys. Pittsburgh. Pa. 

Regulators. Frequency 
AIIis·Chalmers. Milwaukee. Wise. 
American Elctrns .• Inc .• Fullerton. Cal. 
Amertc.n Time Products, Woodside, 

N.Y. 
Basler Elec. Co .• Highland. III. 
Bendix. Eatontown. N.J. 
CollinS Radio Co .• Dallas. Tex. 
Fork Standards, W. Chicago, HI. 
Geor.tor Corporation, M.n ...... V •• 
National Semiconductor. Santa Clara. Cal. 
Nov. ElectriC Mig. Co., Nutley, N.J. 
Paraplegics Mfg .• Bensenville. III. 
Teredo Corp., St. Paul, Minn. 
Top.z Electronics, Sen DIego, Cal. 
Westinghouse Elec. Corp .• Defense & 

PubliC Sys. Pittsburgh. Pa. 

Regulators & References, 
Silicon-Also See Diodes, 
Zener ' 

Centralab Semiconductor, EI Monte, 
Cal ...................................... Vol :zeea&.a98 

Vlctoreen In.tr., Cleveland, OhIO 
Vol 2"1192 

Advan~ Energy Conversion. Belmont. 
Cal. 

Beckman Instrs .• Cedar Grove. N.J. 
Burr-Brown Resch. Corp., Tucson, Ariz. 
Computer Diode. Fair Lawn. N.J. 
Cross ElectroniCs Inc .• Warrendale. Pa. 
Dickson Elctrns. Corp .• Scottsdale, Ariz 
Dynage, Bloomfield, Conn. 
E· T roniCs. Sepulveda. Cal. 
EIcor PrOdis. Welex Elctms., SHYer 

SprIng, Md. 
ElectroniC Resch. Assocs .• Moonachie. 

N.J. 
International Rectifier, EI Segundo, cat. 
Kepc:o, Inc., Flushing, N.Y. 
Motorola Semiconductor Prods .• Phoenix. 

Ariz. 
National Semiconductor. Santa Clara. Cal. 
Power Components. Inc .• Woodland Hills. 

Cal. 
Sarkes Tarzian. Inc .• Bloomington. Ind. 
SemiCon Inc .• Burlington. Mass. 
SolId State DevIce .. Inc., La MIrada, 

Cal. 
Texas Instruments. Dallas, Tex. 
Trio Labs. Inc .• Plainview. N.Y. 

RegulBtors & StabHlzers, 
Voltage· Also see 
Transformers. Voltage 
Regulating, Hybrid Voltage 
Regulators & IC's Voltage 
Regulators 

ActIve Control Instrumentstton, E. 
Northport, NY .... _ ............ _ ... _ Vol 2"327 

BehIm.n Engrg. Corp., SentI Barbara, 
CIII. _ ..... _ ....... _ ................ Vol 10818,817 

Deltec Corp., Sen DIego. Cal .. VoIl08S8 
Elgar Corp~ San otego, cat ..... Vol 10877 
Freed Tllftafonner Co., BkIyn.. N.Y. 

VoIle.t48 
General M1IgnetIcs, BIoomflekI, N.J. 

VoI2e341 
Lambde E\ctrns., Melville, N.Y. Vol 20598 
Ohmlte Mfg. Co., SkOkie, HL .. Vol ,.1289 
Semtech Corp~ Newbury PI!., cal. 

VoIzet37 
SIgnal Transformar, Bklyn~ N.Y. 

Vol ,.1281·1283 
Sola EIee. Dlv~ Elk Grove VIPage, HL 

VoIlef175,1286 
Sorensen Co., Mencheater, N.H. 

Vol 1 ... 1 
SuperIor EIec., BrIstol, Conn ... Vol 1..,.. 
TeJe.DynamIctlWenI8as, Fort 

WnhIngton. ..... _ .... _ .... VoIlef102,903 
Tarado Corp., St. Paul, Minn. 

Vol 10908,107 
Topaz Electronics, Sen DIego, Cal. 

VoI108C111 
Acme Elee. Corp.; Cuba. N.Y. 

Advanced Energy Conversion. Belmont. 
Cal. 

AlliS·Chalmers. Milwaukee. Wisc. 
AMF Electical Plods .• Alexandria. Va. 
Arnold Magnatics, Culver City, Cal. 
Avionic Instrs. Inc .• Rahway. N.J, 
AYle! Corp., COvina, CaL 
Barnes & Reinecke. Inc .• Chicago. III. 
Basler Elec. Co .• Highland. III. 
Beckman Instrs .• Cedar Grove. N,J. 
Beckman lnalrs., Hellpol Dlv., Fullerton, 
Cal 

Behlman Div .• California Instrs .. San 
Diego. Cal 

Burr-Brown Reach. CorP .. Tucson, Ariz. 
Cal·Power Corp .• EI Segundo. Calff. 
CALEX (California Elctrn. Mfg. Co.). 

Alamo. Calil. 
California Instrs. Co., Sen Diego, Cal. 
CGS Units. Inc .• Rochester. N.Y. 
Cober Elctms., Inc., Stsmford, Conn. 
Compumod, Inc~ Haverhill, Mass. 
Computer Diode. Fair Lawn. N.J. 
Constant Voltage Co .. Chicago. III. 
Davidson Elctrn. Dev. Co .. Erie. Pa. 
0aI Electronics Corp., Mt. Vernon, N.Y. 
Dickson Elctms. Corp .• Scottsdale. Ariz 
Dressen·Barnes Elctrns .• Pasadena. Cal. 
E·TroniCs. Sepulveda. Cal. 
ECC Corp., Eules .. Tex. 
Elcor Prods. Walex Elctms., Silver 

SprIng, Mel. 
Electricallnstr. Svc .• Inc .• MI. Vernon. N.Y. 
EIectro-Modula, Inc., Pomona, Cal. 
ElectroniC Resch. Assocs .• Moonachie. 

N.J. 
Elgin Elctms. Inc .• Waterford. Pa. 
Elin Div .. San Diego. Cal. 
GAR Enterprises. Pasadena. Cal. 
Generallnstr. Corp., Semiconductor 

Cornps. Dlv., Hicksville, N.Y. 
General Radio Co .• Concord. Mass. 
Gao Space. Houston. Tex. 
Georator CorporatIOn, Mana ... s, Va. 
GlentroniCs. Div. Sawyer Inds .• Glendora. 

Cal. 
Kelk. George Ltd .• Oon Mills. Onl.. Canada 
Kepc:o,lnc., Rushing, N.Y. ' 
Ledax, Inc., Dayton, Ohio 
Leece-Neville Co .• Cleveland. Ohio 
Mag-Con. Inc .. New Brighton. Minn. 
Megavolt,lnc., New York, N.Y. 
Metric Engrg .• Mechanicsburg. Pa. 
Mlcrotran Co. Inc., Valley Stream, N.Y. 
Mld-Eastem Inds., Scolch Plains, N.J. 
Motorola Semiconductor Prods .• Phoenix. 

Ariz. 
Nattonal Power Prods. Inc., Haverhill, 

Mass. 
National SemiConductor. Santa Clara. Cal. 
NH Research. Inc .• Santa Ana. Calif. 
North ElectriC Co .• Galion. Ohio 
Ooco Corp .. Portland. Ore. 
Oven Industries, Inc., Mech.nicsburg, .... 
Phoenix Transformer Co .• Phoenix. Ariz. 
Power Designs, Weslbury, N.Y. 
Power·Matic. Inc .• San Diego. Cal. 
Powercube Corp. Waltham. Mass. 
POWERTEC INC., Chatsworth, Cal. 
Ratelco. Inc .• Seattle. Wash. 
RCA SolId Stale Div., Somerville. N. J. 
Sawyer Inds .• Arcadia. Cal. 
SignaIIte, Neplune, N.J. 
Signetics. Corp .• Sunnyvale. Calil. 
Standard Power, Inc., Sants Ana, cal. 
Syracuse Elctnns. Corp .• Syracuse. N.Y. 
Technlpower Inc.,,,ldgefield, Conn. 
Tecnetlcs, Inc., Boulder, Colo. 
Tempo Instrument. Inc .• Plainview. NY 
Todd Products Corp., Farmingdale, N.Y. 
Triad'Utrad Div .• Huntington. Ind. 
Trio Labs. Inc .• Plainview. N.Y. 
TRW/UTC Transformars, New York, 

N.Y. 
Unlvarul Vollronics Corp., Mt. Kisco, 

N.Y. 
VIctoreen Inslr ~ Cleveland, OhIO 
Wagner EIee. Corp., LlYlngston, N.J. 
Ward Leonard Elec. Co .• MI. Vernon. N.Y. 
Wilmar Elctms. Inc .• Torrance. Cat. 
Xentek, Inc .• Sarita Fe Springs. Calif. 

Relay Toois-See Tools, Relay 
Servicing 

Relays, • General Purpose 
Relays, Antenna-5ee Relays, 

R-F (Including Antenna & 
Coaxial) 

Relays,Audio Operated-See 
Relays, Frequency Selective 

Relays, Coaxlal-See Relays, 
R·F (Including Antenna And 
Coaxial) 

Relays, Contact-See Relays, 
Power 

Relays, Crystal Can, 1/2 
Crystal Can 

Babcock Control Prods., Costa Mess, 
calif ............................................. Veil 2"700 

Clare, C.P. & Co., Chicago, III. Vol 2"715 
Couch S.H. Dlv., Boston, Mass. 

Vol 2"723 
Deutach Relays Inc., E. Northport, N.Y. 

Vol 2"898,899 
Electronic Specially Dlv~ Portland, Ore 

Vol 2"724-727 
Hi-G, Windsor Locks, Conn. 

Vol 2"789-791 
Mldtex/ Aemco, Mankato, Minn. 

Vol 2"837 
North American Philips Controls Corp., 

CIISshlre, Conn ......................... Vol 2e357 
North American Philips Controls, 

Frederick, Md ........................... Vol 2"841 
Potter & Brumfield, Princeton, Ind. 

VoI2efI8O 
Solid Stste Elctms. Corp., Sepulveda, 

Cal .......................... _ .................. Vol 10937 
Struthers-Dunn, Inc., Pitman, N.J. 

Vol 2"883,888,887 
Branson Corp .. Denville. N.J. 
Magnecraft Elec., Chicago, III. 
Relay Specialties Inc .• Fair Lawn. N.J. 
Schrack Elec. SIs., New York, N.Y. 
Sigma Instrs .• Inc .• Braintree. Mass. 
TrlacElclm. Sys., Forest Hills, N.Y. 
Universal Relay Corp .• New York. N.Y. 
WABCO Aerospace Dept.. Pittsburgh. Pa. 

Relays, Current Sensing 
Deutsch Relays Inc., E. Northport, N.Y. 

Vol 2"898,699 
DIversified Elctms., Evansville, Ind 

Vol 2"730,731; VoI4e479' 
General Elec. Co., Elctrn. Comps. Sis. 

Dept., Schenectady, N.Y. Vol ze754,755 
Guardian Elec. Mfg. Co., Chicago, IH. 

VOl ze788,783 
HI-G, Windsor Lock .. Conn ..... Vol 2"791 
Allied Control Co., Plantsville, Conn. 
Alpha Components Corp .• EI Segundo. 

Cal. 
Autronics Corp., Pasadena, Calif. 
Babcock Control Prods., Coata_eN. 

calif. 
Basler Elec. Co .• Highland. III. 
Bell Industries, Compton, Cal • 
Cutler·Hammer. Milwaukee. Wisc. 
Electro-Module, Inc., Pomona, Cal. 
Elctrn. Applications. S. EI Monle, cal. 
Elctm. Inslr. & Specialty, Stonaham, 

Mass. 
Essex Inl'l., Logansport, Ind. 
Flight Sys., Inc., Mechanicsburg, Pa. 
General Automatic Corp .• Bayonne. N.J. 
Hartman Electrical Mfg .• Mansfield, Ohio 
Heinemann Elee. Co., Trenton, N.J. 
Hoagland Instr .• Qayton. N.J. 
Ingraham Inds .• Controls Div .• 

Elizabethtown. Ky. 
ITT Jennings, Sen Jose, Cal 
ITT Jenning .. Vacuum Elctrn. Prods., 

Sen Jose, cal. , , 
Kratos Precision Prods .• Los Angeles. Cal. 
Larson Inslr.Co., Inc., Orangeburg, N.Y. 
LIberty Controls, Inc., Shorewood, III. 
Logilek, Inc., Farmingdale, N.Y. 
Magnecraft E~., Chicago, III. 
Potter & Brumfield, Princeton, Ind. 
Relay Service Co .• ChiCago. III. 
Relay Speciaities Inc .• Fair Lawn. N.J. 
Sensor Corp., Scottsdale. Pa. 
Sigma Inst,rs .• Inc .• Braintree, Mass. 
Solid Stale Elctrn8. Corp., Sepulveda, 

Cal. 
Square o Co., Park Ridge, III. 
Teledyne Relays, Hawthorne, Cal. 
Tempo Instrument. Inc .• Plainview. N.Y. 

Texas Instruments, Attleboro. Mass. 
Universal, Relay Corp .• New York. N.Y. 
Wilmar Elctrns. Inc .• Torrance. Cal. 

Relays, Differential 
Deutsch Relays Inc., E. Northport, N.Y. 

Vol 2"898,_ 
General Elee. Co., Elctm. Comps. Sis. 

Dept., Schenectady, N.Y. Vol ze754,755 
AMF Electical Prods .• Alexandria. Va. 
Barber.colman Co., Motor Dlv., 

Rockford, III. 
Basler Elec. Co .• Highland. III. 
Essex Int'I., Logansport, Ind. 
Fifth Dimension. Princeton. N.J. 
General Automatic Corp .. Bayonnll. N.J. 
Grlgsby-Barton, Inc., Roiling Meadows, 

HI. 
Guardian California. Culver City. Cal. 
Hartman Electrical Mfg .• Mansfield. Ohio 
ILC Data Device Corp., Hicksville, N.Y. 
Kratos Precision Prods .• Los Angeles. Cal. 
La Marcha Mfg. Co., Des Plaines, III. 
Larson Inslr. CQ., Inc., Orangeburg, N.Y. 
Lear Siegler. Inc .• Santa Monica. Cal~. 
Magnecraft EIee~ Chicago, III. 
MKC Elctrns. Corp .. Kansas City. Kans. 
Potter & Brumfield, Princaton, Ind. 
Prlntact Relay Div~ Long Island CIty, 

N.Y. 
Solid Stale Elctms. Corp., Sepulveda, 

Cal. 
Square 0 Co., Park Ridge, III. 
Slruthers-Dunn, Inc., PHman, N.J. 
Teledyne Relays, Hawthorne, Cal. 
Texas Instruments. Attleboro. Mass. 
Universal Relay Corp .• New York. N.Y. 

Relays, Frequency Selective 
Autronics Corp~ Pasadena, Calif. 

Volze333 
Deutsch Relays Inc., E. Northport, N.Y. 

Vol 2"898,_ 
General Elec. Co., Elclrn. Comps. Sis. 

Dept., Schenectady, N.Y. Vol ze754,755 
Guardian Elee. Mfg. Co., Chicago, ilL 

Vol ze788,783 
Solid State Elctms., Corp., Sepulveda, 

Cal ............................................... Vol 10937 
Babcock Control Prods., Costs Mesa, 

Calif. 
Bell Induslrles, Complon, Cal. 
Biddie, James G., Plymouth Meeting, 

Pa. 
Bramco Controls, Piqua, Ohio 
Douglas Randall Div., Pawcatuck, Conn. 
Electro-Module, Inc., Pomona, Cal. 
Electronic Specially Dlv., Portland, Ore 
Guardian California. Culver C~y. Cal. 
Hartman Electrical Mfg .• Mansfield. Ol:1io 
Hi-G, Windsor Locks, Conn. 
J-B' T Instrs., Inc., New Haven, Conn. 
Lear Siegler. Inc .• Santa Monica. Calif. 
Logllek, Inc., Farmingdale, N.Y. 
North Hills Elctrns., Inc., Glen Cove, 

N.Y. 
Stevens·Arnold. Inc .• So. Boston. Mass. 
Tempo Instrument. Inc .• Plainview. N.Y. 
Wilmar Eletrns. Inc .• Torrance. Cal. 

Relays, General Purpose 
Alco Elctrn. Prods., North Andover, 

Mass. .......................................... Vol ze998 
Allied Elctms., Chicago, III. 

Vol 2"888,889 
American Zettler, Irvine, Ca. 

Vol 2"890-692,694-697 
Babcock Control Prods., Costa MeN, 

Calif ............................................. Vol 2"700 
Clare, c.P. & Co~ Chicago, ilL 

Vol ze7111-712 
Conneetor Corp., Chicago, III. Vol 30857 
Comeli·Dubilier Elctms., Newark, N.J. 

Vol ze718,719 
Couch S.H. Div., lIoslon, Mass. 

Volze723 
Deutsch Relays Inc., E. Northport, N.Y. 

Vol 2"898,_ 
Elctm. ApplicatIOns, S. EI Monte; Cal. 

Vol 2"737·739 
Elctm.lnslr. & Specialty, Stoneham, 

Mass .............................. ; .... ,Vol ze7411-743 
Essex Int'l., Logansport, Ind. ' 

Vol ze744,745 
Flighl Sy&., Inc., Mechanicsburg, Pa. 

Vol 2"752 

·Vol.4-1973 For addresses, phones and key personnel; see .YELLOW Pages. 143 



Relays,General.)Purpose (cont'd) 
General.Elec. Co., Elctm. Camps. Sis. 

Dept ••. Schenectady. N.Y.Vol2"7S4.7SS 
Guardian Elec. Mfg. Ccr.;Chicago. III; 

Vol ~768.n6-780 
Hi-G. Windsor LOcks. Conn. 

Vol ~786.788 
ITT Jennings. San Jose. cal . 

Vol~.801 
Libtuty.Controls. Inc .• Shorlilwood. III. 

VOI2e818.819 
Magnecraft Elec •• Chicago. III. 

Vol ~82o-825.829; Vol 4-482* 
Midtexl Aemco. Mankato. Minn. 

Vol~837 
North American Philips Controls Corp .• 

Cheshire. Conn ••••••• ; ••••••••••••••••• Vol ~3S7 
North American Philips Controls, 

Frederick. Md ........................... Vol 2e841 
Ohmite Mfg. Co •• Skokie. ilL •••• Vol2e842 
Omega Electric, Chicago. III. 

Vol4e484-487.489* 
Potter & Brumfield. Princeton. Ind. 

Vol 2e845.853.856 
Prlntact Relay Dlv .• Long Island City. 

N.Y .•••.••.••••••••• ; ............................. Vol2e870 
Schrack Elec. Sis •• New York. N.Y. 

Vol2e872 
Solid State Elctrns. Corp •• Sepulveda. 

Cal: ••..• ; ••• ; .................................... Vol 10937 
Square 0 Co •• Park Ridge. III ••• Vol 2e875 
Struthers-Dunn; Inc •• PItman. N.J. 

Vol 2e876-880.887 
T -Bar Inc •• Wilton. Conn ••••.•.•••• Vol 2e889 
Teledyne Relays. Hawthome. Cal. 

Vol~894 
Adams & Westlake. Elkhart. Ind. 
Allen-Bradley Co •• Milwaukee. Wisc. 
Allied Control Co •• Plantsville. Conn. 
AMF Electicai Prods., Alexandria, Va. 
Amp Inc., Harrisburg, Pa. 
Arrow-Hart, Inc., Hartford, Conn. 
Artisan Elc.trns. Corp., Parsippany, N.J. 
Associated Engrg. & Mfg. Corp., Upper 

Montclair, N. J. 
Bell·lndustries, Compton. Cal. 
Branson Corp., Denville, N.J. 
Chicago Dynamic Inds .• Chicago, III. 
Computer P¥ods •• Ft. Lauderdale .. Fla. 
Controls Div., Elizabeth, N.J. 
Cutler-Hammer, Milwaukee, Wisc. 
Davis Elec. Co., Cape Girardeau, Mo. 
Deltrol Controls, Milwaukee, Wisc.' 
Douglas Randall Div .• Pawcatuck. Conn. 
Eagle Signal, Davenport, Iowa 
Electronic SpeCialty Div .• Portland. Ore 
Essex International', Inc., Logansport,lnd. 
Furnas Elec. Co:, Batavia, III. 
General Automatic Corp., Bayonne, N.J. 
GeneralElec. Company, Providence, R.1. 
Grigsby-Barton. Inc., Rolling "'eadows. 

III. 
GTE Automatic Elec., Northlake, III. 
Guardian California, Culver City, Cal. 
H-B Instr. Co., Phila., Pa. 
Honeywell, Ft. Washington, Pa. 
Honeywell, Mpls., Minn. 
Ingraham Inds., Controls Div., 

Elizabethtown, Ky. 
Jaidinger Mfg. Co., Inc., Chicago, III. 
Kratos Precision Prods., Los Angeles, Cal, 
Landis & Gyr. Inc •• Elmsfo~. N.Y. 
Line Electric Co. Unit Esterline Corp., 

Parsippany, N.J. 
Littelfuse. Inc •• Des Plaines. III. 
Mack Elec. Devices, Wyncote, Pa. 
Master Elctrn. Controls, Santa Monica, 

Cal. ' 
Micro SWitch. Freeport. III. 
Oak Inds. Inc •• Crystal Lake. III. 
Relay Service Co., Chicago, III. 
Relay Specialties Inc., Fair Lawn, N.J. 
Shlgoto Inds •• Ltd •• New yorl<. N.Y. 
Sigma Instrs., Inc., Braintree, Mass. 
Stevens-Arnold, Inc., So. Boston, Mass. 
:syracuse Elctrns. Corp., Syracuse, N.Y. 
Triac Elctrn. Sys •• Forest Hills. N. Y. 
Universal. Relay Corp., New¥ork, N.Y. 
Vanguard Relay CQrp., Lindenhurst, N.Y. 
WABCO Aerospace Dept., Pittsburgh, Pa. 
Ward Leonard Elec. Co., MI.· Vern!)n, N.Y. 
Welch. Relay Division, LOS Argeles, Calif. 
Weston Instruments; Inc., Newark, N.J. 
Wheelock Signals, Long BranCh, N.J. 
YaskawaElec. America, Inc;,. Oak Brook, " 

IJI. 

Relays, High-Voltage (500 
Volts & Over) 

Douglas Randall'Dlv •• Pawcatuck,·Conn. 
Vol~733 

Elctrn. Applications. S. EI Monte. Cal. 
Vol 2"737 

Elctrn. Instr. & Specialty. Stoneham. 
Mass. ................. ;; ......... ~ ............. Vol ~7 43 

ITT Jennings. Vacuum Elctrn: Prods •• 
San Jose. Cal ................... Vol~198.799 

Kllovac Corp •• Santa Barbara. Cal. 
Vol ~804;80S 

Magnecraft Elec •• Chicago. III. 
Vol ~829.834 

Ross Engrg. COrP .. C.mpbell. Cal. 
Vol2e871 

Square D Co.. Park Ridge. III ... Vol2"87S 
America" Zettler. Irvine. Ca. 
AMF Eiectical Prods., Alexandria. Va. 
Arrow-Hart, Inc., Hartford, Conn. 
Babc;ock Control Prods .• Costa MeSa. 

Calif. 
Beckman Instrs., Cedar Grove, N.J. 
Cober. Elctrns •• Inc .• Stamford. Conn. 
Computer Comp's •• Jamaica. N.Y. 
Coto-Coll Co •• Inc .• Providence. R.I. 
Cutler·Hammer, Milwaukee, Wisc. 
Del Electronics Corp •• Mt. Vernon. N.Y. 
Elec-Trol. Inc .• · Saugus. Cal. 
Grigsby-Barton. Inc ••. Rolling Meadows. 

III. 
Guardian Elec. Mfg. Co •• Chicago. Ill. 
H-B Instr. Co .. Phila., Pa. 
Hartman Electrical Mfg .. Mansfield, Ohio 
HI-G. Windsor Locks. Conn. 
Hipotronics. Inc .• Brewster. N.Y. 
Jaidinger Mfg. Co., Inc., Chicago, III. 
James Elctrns., Inc., Chicago, III. 
Kilovolt Corp., Hackensack. N.J. 
Mack Elec. Devices, Wyncote, Pa. 
Megavolt, Inc •• New York. N.Y. 
Micro Switch. Freeport. III. 
Midtexl Aemco. Mankato. Minn. 
MKC Elctrns. Corp., Kansas City. Kans. 
North American Philips Controls Corp .• 

Cheshire. Conn. 
North American Philips Controls. 

Frederick. Md. 
Peschel Instrs., Cape Coral, Fla. 
Potter & Brumfield. Princeton, Ind. 
Relay Specialties Inc., Fair Lawn, N.J. 
Schrack Elec. Sis •• New York. N.Y. 
Sigma Instrs., Inc., Braintree, Mass. 
Solid State Elctrns. Corp •• Sepulveda. 

Cal. 
Struthers·Dunn. Inc .• Pitman. N.J. 
Tex<\s Instruments, Attleboro, Mass. 
T prr Labs., Los Angeles, Cal. 
Triridge Corp., Pittsburgh, Pa. 
Univers.al Relay Corp .. New York, N.Y. 

Relays, Hybrid 
American Zettler. Irvine. Ca ..... Vol ~93 
Babcock Control PrOds .• Costa· Mesa. 

Calif ............................................. Vol ~701 
Clare. C.P; & Co •• Chicago. III. 

Vol ~71S; VoI4.47S* 
Grigsby-Barton. Inc •• Rolling Meadows. 

1II ................................................... Vol~766 
Guardian Elec. Mfg. Co .• Chicago. III. 

Vol~768 
Magnecraft Elec .• Chicago. III. . 

Vol ~828; VoI4~82* 
New Prod. Engrg •• Wabash.lnd. 

Vo12e&38 
Ohmite Mfg. Co •• Skokie. III ..... VOl 2e843 
Poller & Brumfield. Princeton. Ind. 

Vol~1.863 
Struthers-Dunn. Inc •• Pitman. N.J. 

Vol 20884 
Triac Elctrn. Sys .• Forest Hills. N. Y. 

Vol~373 
Elctrn. Instr.& Specialty. Stoneham; 

Mass. 
Hartman Electrical Mfg., Mansfield, Ohio 
ITT Jennings. Vacuum Elctrn •. Prods •• 

San JoSe. Cal. 
Ledex. Inc .• Dayton. Ohio 
Sigma Instrs.,lnc., Braintree, Mass. 
Texas Instruments, DaUas, Tex. 
Vanguard Relay Corp.,Lindenhurst, NY: 

Relays, ImpUIse-:seeRelays. 
latching \ 
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Relays, latching . 
American Zellier. Irvine. Ca ..... Vol N93 
Clare. C.P. & 'Co •• Chicago. III. 

Vol ~708.709.716; VoI4-47S* 
Deutsch Relays Inc •• E:Northport. ttV:' 

Vol~98.699 
Douglas Randall Div .• Pawcatuck. Conn. 

Vol 20732 
Electronic Specialty Div .• Portland. Ore 

Vol 2"724.726.727 . 
Grlgsby-Barton; Inc .• Rolling· Meadows. 

III ........................ , ........................ ;. Vol 20767 
Guardian Elec. Mfg. Co .• Chicago. III. 

Vol~7.75 
Hi.G. Windsor Locks. Conn, .... Vol~790 
Information Transfer, Inc., Holcomb, 

N.Y ............................................... Vol2e803 
ITT Jennings. Vacuum Elctrn. Prods •• 

San Jose. Cal ........... , ............ ; ... Vol ~799 
Magnecraft Elec .• Chicago. III. 

Vol ~823.833 
North American Philips Controls. 

Frederick. Md ........................... Vol. ~841 
Ohmi!e Mfg. Co .• Skokie. III ...... Vol ~842 
Omega Electric.· ChicagO. III ... Vol 4.48S' 
Potter & Brumfield. Princeto!l. Ind. 

Vol ~8S5-857.860 
Printact Relay Div .• Long Island Cily. 

N.Y ............................................... Vol 2-870 
Solid State Elctrns. Corp •• Sepulveda. 

Cal ............................................... VOl 10937 
Struthers-Dunn, 'Inc., 'Pitman, N.J. 

Vol2e881 
T-Bar Inc .• Wilton. Conn .... : ...... Vol ~889 
A. D. Data Sys .• Inc .• Rochester. N.Y. 
Adams & Westlake, Elkhart, Ind. 
Allied Control Co •• Plantsville. Conn. 
AMF Electical Prods., Alexandria, Va. 
Babcock Control Prods •• Costa Mesa. 

Calif. 
Bell Industries. Compton. Cal. 
Branson Corp .. Denville, N.J. 
Controls Div., Elizabeth, N.J. 
Cutler·Hammer, Milwaukee, Wisc. 
Deltrol Gontrols, Milwaukee, Wise. 
Eagle Signal, Davenport, Iowa 
Elec-Trol. Inc .• Saugus. Cal. 
Elctrn. Applications •. S. EI Monte. Cal. 
Elctrn. Instr. & Specialty. Stoneham. , 

Mass. 
Fifth Dimension, Princeton, N.J. 
GTE Automatic Elec., Northlake, 11.1. 
Hamlin. Inc •• Lake Mills. Wisc. 
Hartman Electrical Mfg., Mansfield, Ohio 
Ingraharn Inds., Controls Div., 

Elizabethtown, Ky. 
ITT Jennings. San. Jose. Cal' 
Liberty Controls. hic .• Shorewood. III. 
Line Electric Co. Unit Esterline Corp., 

Parsippany, N.J. ' 
The Maxi-Switch Co •• Minneapolis. 

Minn. 
Micro Switch. Freeport. III. 
Midtexl Aemco. Mankato. Minn. 
New Prod. Engrg .• Wabash. Ind. 
North American Philips ControlsCorp'i 

Cheshire. Conn. 
Relay Service Co., Chicago,lIL 
Relay Specialties Inc., Fair Lawn, N.J. 
Schrack Elec. Sis .• New York. N.Y. 
Shigoto Inds •• Ltd .• New York; N.Y. 
Sigma Instrs., Inc.; Braintree, Mass. 
Square D Co .• Park Ridge. III. 
Teledyne Relays. Hawth!)rne. Cal. 
Texas Instrumems, Attleboro, Mass. 
Triac Elctrn. Sys •• Forest Hills. N. Y. 
Triridge Corp., Pittsburgh, Pa. 
Universal Relay Corp., NeVI :fork, N.Y. 
Vanguard Relay Corp .. ,Lindenhurst, N.Y. 
Ward Leonard~lec.Co., ty1t. VernoD •. N.Y. 

Relays, Mercury 
Displacement 

Magnecraft Elec •• Chicago. III. Vol ~827 
Adams & Westlake, Elkhart, Ind. 
H,B Instr. Co .. Phila., Pa. 
James Elctrns., Inc., Chicago, III. 
Kahl Scientific Inslr. Corp., EI Cajon, Calif. 
MiIIi·Switch Corp., Gladwyn~, Pa. 
Struthers-Dunn. Inc .• Pitman. ".J. 
Universal Relay Corp., New'York, NY. 

Relays, Mercury-WeUe~ 
Contacts 

Babcock Control!'rocis .• Costa Mesa. 
Calif ................ ~ •. : ............... " ....... VOI207Q1 

Clare.C.P. &. Co •• Chicago. III. 
Vol207;02~70S; Vol 4-"74' 

Computer Comps., Jamaica. N.Y. 
. Vol~717 

Coto-Coil Co •• Inc •• Providence. R.I. 
", .) Vol.~.720.721 

Douglas Randall Div •• ·Pawcatlick. ·Conn. 
VoI2e?33 

EIK-Trol.lnc .• Saugus. Cal. 
. .. Vol ~734,73S 

Elctrn. Instr. & Specialty. Stoneham. 
Mass .............. , .............. ; ..... Vol 2-741·743 

Grigsby-Barton. Inc •• Rolling Meadows. 
III ..................................... ; ............. Vol 20767 

Magnecraft Elec •• Chicago. III. 
VoI2-831.832~834; Vol 4-482" 

Nlldtexl Aemco. Mankato; Minn. 
Vol~837 

New Prod. Engrg •• Wabash. Indo' 
. Vcil~840 

Potter;' Brumfield. Princeton. hId. 
Vol~6S.886 

Adams & Westlake, Elkhart, Ind. 
AMF Electical Prods., Alexandria, Va. 
Computer Prods .• Ft. Lauderdale. Fl •• 
Gosar Corp., Garland, Texas 
Elctrn. Applications. S. EI Monte, Cal. 
ElectroniC Specialty Div .• Portl~nd. O~e 
Fifth Dimension, Princeton, N.J. . . 
Gordos Corp .• Bloomfield. N.J; 
GTE Automatic Elec., Northlake, III. 
H·B.lnstLCo., Phila., Pa. 
James Elctrns .. Inc., Chicago, III. 
Kahl Scientific Instr. Corp .. EI Cajon, Calif. 
Kratos Precision Prods., Los Angeles, Cal. 
Matrix Systems Corp •• Chatsworth. . 

Calif. 
MKC Elctrns. Corp., Kansas City, Kans. 
North American Philips Controls Corp •• 

Cheshire. Conn. 
North American Philips Controls. 

Frederick. Md. 
Relay SpeCialties Inc., Fair Lawn, N.J 
Struthers-Dunn. Inc .• Pitman. N.J. 
Triridge Corp., Pittsburgh. "pa. 
TrompeterElctrns •• Chatsworth. Cal. 
Universal Relay Corp., New York, N.Y. 

Relays, Meter 
Beede Electrical Instr. Co •• Inc .• 

Penacook, N.H ......................... Vo11e39S 
General Elec. Co •• Elctrn. Comps. SI$. 

Dept .• Schenectady. N.Y. 
Vol 1-449; Vol ~754.7S5 

Larson Instr. Co •• Inc •• Orangeburg. N.Y. 
Vol 1.477 

Simpson Elec. Co .• Chicago. III. 
Vo11-S02 

Solid State ·Elctrfls. Corp .• Sepulveda, 
Cal ............................................... Vol 10937 

Struthers-Dunn. Inc .• Pitman. N.J. 
Vol~884 

AMFElectical Pr.ods·., Alexandria, va. 
Cutrer·Hammer, Milwaukee, Wisc. 
Elctrn. Applications. S. EI·Monte. Cal. 
Essex Int'I ••. logansport. Ind. 
13Me.al Elec., W. Lynn. Mass. 
Int'!.lnstrs., Orange. Conn. 
Jew!>U· Electrical Instrs.. Mllnchester. 

N.H. 
LFE Corp., Waltham;, Mass. 
Modutec:. Inc •• Norwalk. Conn. 
Q.V.S., Inc., East Orange, N.J. 
Sigma Instrs.; Inc., Braintree, Mass.' 
Universal Relay Corp., New York, NY. 
Weston Instruments, Inc., lI!ewark, N.J. 

Relays, Motor Start 
Clare. C.P. & Co •• Chicago. III. Vol ~71S 
potter & Brumfield. Princeton. Ind. 

, • V()12e&S7 
Elmwood· ·Sensors. Inc:. Cranston. R.I. 
Essex International, Inc., Logansport, .Ind. 
Square D· Co •• "Park Ridge. III. 
Struthers-Dunn. Inc •• Pltma!l. N.J. 
Triac Elctm. Syil .• FOre!!t Hills. N.Y. 

R~lays, ·Ove.rload 
DeulschRelays Inc .• E. Northport. N.Y. 

Vol 2e698.li99 
Diversified Elctrns •• Evansville. Ind 

\(014-47$* 

144 Mfrs. in Boldfaeewith page numbers describe, this product in the, White pages. 



PRODUCT INDEX & DIRECTORY 
General Elec. Co., Elctrn. Comps. Sis. 

Dept., Schenectady, N.Y. Vol 20754,755 
Guardian Elec. MIg. Co., Chicago, III. 

Vol 20784 
Heinemann Elec. Co., Trenton, N.J. 

Vol 2-1070 
Schrack Elec. Sis., New York, N.Y. 

Vol 20873 
Allen-Bradley Co., Milwaukee, Wisc. 
AMF Eiectical Prods .. Alexandria. Va. 
Arrow-Hart. Inc .. Hartford. Conn. 
Autronics Corp., Pasadena, Calif. 
Basler Elee. Co .• Highland, III. 
Bell Industries, Compton, Cal. 
Cutler-Hammer, Milwaukee, Wisc. 
Electro-Module, Inc., Pomona, Cal. 
Elctrn. Applications, S. EI Monte, Cal. 
Electronic Resch. Assocs., Moonachie, 

N.J. 
Electronic Specialty Div., Portland, Ore 
Flight Sys., Inc., Mechanicsburg, Pa. 
Furnas Elec. Co., Batavia, III. 
General Automatic Corp., Bayonne, N.J. 
Grigsby-Barton, Inc., Rolling Meadows, 

III. 
Hartman Electrical Mfg., Mansfield. Ohio 
Hoagland Instr., Dayton, N.J. 
Jewell Electrical Instrs., Manchester, 

N.H. 
landiS & Gyr, Inc., Elmsford, N.Y. 
Logitek, Inc., Farmingdale, N.Y. 
Magnecraft Elec., Chicago, III. 
Potter & Brumfield, Princeton, Ind. 
Relay Specialties Inc., Fair Lawn, N.J. 
Ross Engrg. Corp., Campbell, Cal. 
Sensor Corp., Scottsdale. Pa. 
Sigma Instrs., Inc., Braintree, Mass. 
Square 0 Co., Park Ridge, III. 
Struthers-Dunn, Inc., Pitman, N.J. 
Teledyne Kinetics. Solana Beach, Cal. 
Teledyne Relays, Hawthorne, Cal. 
Tempo Instrument, Inc., Plainview, N.Y. 
Texas Instruments, Attleboro, Mass. 
Texas Instruments, Control Prods. Div., 

Attleboro, Mass. 
Triac Elctrn. Sys., Forest Hills, N. Y. 
Universal Relay Corp .• New York, N.Y. 
Ward Leonard Elec. Co., Mt. Vernon, N.Y. 
Warren G-V Communications, Livingston, 

N.J. 
Westinghouse Elec .• Buffalo, N. Y. 
Weston Instruments. Inc., Newark, N.J. 
Wilmar Elctrns. Inc., Torrance, Cal. 

Relays, Phase-Sensing 
Deutsch Relays Inc., E. Northport, N.Y. 

Vol 20698,699 
Diversified Elctrns., Evansville, Ind 

Vol 2-731; Vol 4-479* 
General Elec. Co., Elctrn. Comps. Sis. 

Dept., Schenectady, N.Y. Vol 20754,755 
Grigsby-Barton, Inc., Rolling Meadows, 

III ................................................... Vol 20766 
Guardian Elec. Mfg. Co., Chicago, III. 

Vol 2-768,783 
Struthers-Dunn, Inc., Pitman, N.J. 

Vol 2-885 
Allen-Bradley Co., Milwaukee, Wisc. 
Autronics Corp., Pasadena, Calif. 
Avtron Mfg., Inc., Cleveland, Ohio 
Babcock Control. Prods., Costa Mesa, 

Calif. 
Bell Industries, Compton, Cal. 
Cutler-Hammer. Milwaukee, Wisc. 
Electro-Module, Inc., Pomona, Cal. 
Guardian California, Cul.ver City, Cal. 
Hartman Electrical Mfg., Mansfield. Ohio 
Hi-G, Windsor Locks, Conn. 
Jewell Electrical Instrs., Manchester, 

N.H. 
Lear Siegler, Inc., Santa Monica. Calif. 
Logitek, Inc., Farmingdale, N.Y. 
Magnecraft Elec., Chicago, III. 
Potter & Brumfield, Princeton,lnd. 
Relay Specialties Inc .• Fair Lawn. N.J. 
Tempo Instrument. Inc., Plainview. N.Y. 
Texas Instruments, Attleboro, Mass. 
Triac Elctrn. Sys., Forest Hills, N. Y. 
Wilmar Elctrns. Inc .• Torrance: Cal. 

Relays, Plate Circuit 
Guardian Elec. Mfg. Co., Chicago, III. 

Vol 20776 
Magnecraft Elee., Chicago, III. Vol 20822 
American Zettler, Irvine, Ca. 
Artisan Elctrns. Corp .• Parsippan~, N.J. 
Computer Comps., Jamaica, N.Y. 
Couch S.H. Div., Boston, Mass. 

Dale Elctrns., Inc., Yankton, S.D. 
Davis Elec. Co .. Cape Girardeau. Mo. 
Deltrol Controls, Milwaukee, Wisc. 
Elctrn. Applications, S. EI Monte, Cal. 
Essex International. Inc., Logansport. Ind. 
Essex Inl'l., Logansport, Ind. 
General Automatic Corp .• Bayonne, N.J. 
Guardian California. Culver City, Cal. 
Hi-G, Windsor Locks, Conn. 
Jaidinger Mfg. Co., Inc., Chicago. III. 
Liberty Controls, Inc., Shorewood, III. 
Line Electric Co. Unit Esterline Corp .• 

Parsippany, N.J. 
Midtex/Aemco, Mankato, Minn. 
North American Philips Controls, 

Frederick, Md. 
Ohmite Mfg. Co., Skokie, III. 
Omega Electric,Chicago, III. 
Potter & Brumfield, Princeton, Ind. 
Relay Service Co .• Chicago, III. 
Relay Specialties Inc., Fair Lawn, N.J. 
Schrack Elec. Sis .• New York, N.Y. 
Sigma Instrs., Inc., Braintree, Mass. 
Struthers-Dunn, Inc., Pitman, N.J. 
Universal Relay Corp., New York, N.Y. 
Vanguard Relay Corp., Lindenhurst, N.Y. 
Ward Leonard Elec. Co., Mt. Vernon, N.Y. 

Relays, Polarized 
Deutsch Relays Inc., E. Northport, N.Y. 

Vol 20698,699 
General Elec. Co., Elctrn. Comps. Sis. 

Dept., Schenectady, N.Y. Vol 20754,755 
Adams & Westlake, Elkhart, Ind. 
Babcock Control Prods., Costa Mesa, 

Calif. 
Barber-Colman Co., Motor Div., 

Rockford, III. 
Branson Corp., Denville, N.J. 
Clare, C.P. & Co., Chicago, III. 
Computer Comps., Jamaica, N.Y. 
Cook Elec. Co., Morton Grove, III. 
Coto-Coil Co., Inc., Providence, R.I. 
Deltrol Controls, Milwaukee, Wisc. 
Douglas Randall Div., Pawcatuck, Conn. 
Elctrn. Applications, S. EI Monte, Cal. 
Elctrn. Instr. & SpeCialty, Stoneham, 

Mass. 
Fifth Dimension, Princeton, N.J. 
Flight Sys., Inc., Mechanicsburg, Pa. 
General Automatic Corp., Bayonne, N.J. 
Grigsby-Barton, Inc., Rolling Meadows, 

III. 
GTE Automatic Elec., Northlake. III. 
Hartman Electrical Mfg., Mansfield, Ohio 
ITT Jennings, San Jose, Cal 
Jewell Electrical Instrs., Manchester, 

N.H. 
Liberty Controls, Inc., Shorewood, III. 
Magnecraft Elec., Chicago, III. 
Midtex/Aemco, Mankato, Minn. 
MKC Elctrns. Corp .• Kansas City, Kans. 
North American Philips Controls, 

Frederick, Md. 
Potter & Brumfield, Princeton, Ind. 
Printact Relay Div., Long Island City, 

N.Y. 
Sigma Instrs., Inc., Braintree, Mass. 
Struthers-Dunn, Inc., Pitman, N.J. 
T-Bar Inc., Wilton, Conn. 
Triac Elctrn. Sys., Forest Hills, N. Y. 
Universal Relay Corp .• New York. N.Y. 
Welch Relay Division, Los Angeles. Calif. 

Relays, Power 
Allied Control Co., Plantsville, Conn. 

Vol 20684 
Babcock Control Prods., Costa Mesa, 

Calif ............................................. Vol 20700 
Clare, C.P. & Co., Chicago, III. 

Vol 20710,715; Vol 4-475' 
Deutsch Relays Inc., E. Northport, N.Y. 

Vol 20698,699 
Elctrn. Applications, S. EI Monte, Cal. 

Vol 20739 
Essex Inl'l., Logansport, Ind. 

Vol 20746-749 
General Elec. Co., Elctrn. Comps. Sis. 

Dept., Schenectady, N.Y. Vol 20754,755 
Guardian Elec. Mfg. Co., Chicago, III. 

Vol 20768,777 
ITT Jennings, San Jose, Cal 

Vol 2-&00,802,1071 
ITT Jennings, Vacuum Elctrn. Prods., 

San Jose, Cal ................... Vol 20798,799 
Magnecraft Elec., Chicago, III. Vol 20 

824-827,834; VoI4~2* 
Midtexl Aemco, Mankato, Minn .. 

Vol 20837 

Ohmite Mfg. Co., Skokie, III ..... Vol 20843 
Potter & Brumfield, Princeton, Ind. 

Vol 20849,854,855 
Ross Engrg. Corp., Campbell, Cal. 

Vol 20871 
Schrack Elec. Sis., New York, N.Y. 

Vol 20872,873 
Struthers-Dunn, Inc., Pitman, N.J. 

Vol 20876,885-887 
Adams & Westlake. Elkhart, Ind. 
Allen-Bradley Co., Milwauket, Wlsc. 
American Zettler, Irvine, Ca. 
AMF Electical Prods., Alexandria. Va. 
Arrow-Hart, Inc., Hartford, Conn. 
Artisan Elctms. Corp .. Parsippany. N.J. 
ATR Elctrns .• Inc., SI. Paul, Minn. 
Basler Elec. Co .• Highland. III. 
Cutler-Hammer. Milwaukee, Wisc. 
Davis Elec. Co .• Cape Girardeau. Mo. 
Deltrol Controls, Milwaukee. Wisc. 
Dynamic Controls Corp., S. Windsor, 

Conn. 
Elmwood Sensors, Inc., Cranston, R.I. 
Essex International, Inc., Logansport, Ind. 
Gems Sensors Div .• Farmington. Conn. 
General Automatic Corp., Bayonne, N.J. 
Grigsby-Barton, Inc., Rolling Meadows, 

III. 
GTE Automatic Elec., Northlake, III. 
Guardian California, Culver City, Cal. 
H-B Instr. Co., Phil a., Pa .. 
Hartman Electrical Mfg., Mansfield. Ohio 
HI-G, Windsor Locks, Conn. 
Honeywell. Ft. Washington, Pa. 
Honeywell. Mpls., Minn. 
Ingraham Inds .• Controls Div., 

Elizabethtown. Ky. 
International Rectifier, EI Segundo, Cal. 
James Elctrns., Inc .. Chicago. III. 
Jewell Electrical Instrs., Manchester, 

N.H. 
Johnson E. F. Co., Waseca, Minn. 
Lear Siegler. Inc .• Santa Monica. Calif. 
Ledex, Inc., Dayton, Ohio 
Liberty Controls, Inc., Shorewood, III. 
Line Electric Co. Unit Esterline Corp .• 

Parsippany, N.J. 
Littelfuse, Inc., Des Plaines, III. 
Mack Elec. Devices, Wyncote. Pa. 
Nanotron Relay Co .• Burbank, Cal. 
North American Philips Controls, 

Frederick, Md. 
Oak Inds. Inc., Crystal Lake, III. 
Relay Specialties Inc .• Fair Lawn. N.J. 
Shigoto Inds., Ltd., New York, N.Y. 
Sigma Instrs., Inc .• Braintree, Mass. 
Solid State Elctrns. Corp., Sepulveda, 

Cal. 
Square 0 Co., Park Ridge, III. 
T-Bar Inc., Wilton, Conn. 
Texas Instruments. Attleboro. Mass. 
Torr Labs., Los Angeles. Cal. 
Triac Elctrn. Sys., Forest Hills, N. Y. 
Universal Relay Corp., New York. N.Y. 
Vanguard Relay Corp., Lindenhurst. N.Y. 
Ward Leonard Elec. Co .• Mt. Vernon. N.Y. 
Weston Instruments. Inc .• Newark, N.J. 
Yaskawa Elec. America, Inc., Oak Brook. 

III. 
Zenith Controls Inc., Chicago. III. 

Relays, Programmable 
Matrix Systems Corp., Chatsworth, 

Calif ............................................. Vol 20835 

Relays, R-F (Including 
Antenna & Coaxial) 

Amphenol RF Div., Danbury, Conn. 
Vol 201002 

Amphenol Sales Div., Bunker Ramo 
Corp., Broadview, III ............. Vol 201002 

Daico Inds. Inc., Compton, Cal. 
Vol 20610 

Elctrn. Instr. & Specialty, Stoneham. 
Mass ........................................... Vol 20743 

Electronic Specialty Dlv., Portland, Ore 
Vol 20729 

Hi-G, Windsor Locks, Conn ..... Vol 20789 
ITT Jennings, San Jose, Cal .. Vol 201071 
ITT Jennings, Vacuum Elctrn. Prods., 

San Jose, Cal ................... Vol 20798,799 
Kilovac Corp., Santa Barbara, Cal. 

Vol 20808-809 
Magnecraft Elec., Chicago,. III. Vol 20830 
Matrix Systems Corp., Chatsworth, 

Calif ............................................ ; Vol 20835 
Potter & Brumfield, Princeton, Ind. 

Vol 2 -856,859 

Relays, Reed 
Ross Engrg. Corp., Campbell, Cal. 

Vol~871 
Allied Control Co~ Plantsville, Conn. 
American Zettler, Irvine, Ca. 
Babcock Control Prods., Costa Mesa, 

Calif. 
CES Elctrns .• Brooklyn. N.Y. 
Clare, C.P. & Co., Chicago, III. 
Collins Radio Co .• Dallas, Tex. 
Computer Comps., Jamaica, N.Y. 
Casar Corp., Garland. Texas 
E & M Laboratories, Inc .• Westlake 

Village. Cal. 
Elctrn. Applicatlons, S. EI Monte, Cal. 
Fifth Dimension, Princeton. N.J. 
Grigsby-Barton, Inc., Roiling Meadows, 

III. 
Kratos Precision Prods .• Los Angeles, Cal. 
Midtexl Aemco, Mankato, Minn. 
Norsal Industries. Inc., Brentwood, N.Y. 
Printact Relay Dlv., Long Island City, 

N.Y. 
R L C Elctrns., Inc., MI. Kisco, N.Y. 
Rohde & Schwarz Sis .• Passaic. N.J. 
Struthers-Durin, Inc., Pitman, N.J. 
Teledyne Relays, Hawthorne, Cal. 
Torr Labs., Los Angeles. Cal. 
Transco Prods., Inc .• Venice. Cal. 
Trompeter Elctrns., Chatsworth, Cal. 
Universal Relay Corp .• New York. N.Y. 
Vanguard Relay Corp .• Lindenhurst. N.Y. 
Welch Relay Division, Los Angeles. Calif. 

Relays, Reed 
AD Automation, Rochester, N.Y. 

Vo11e386 
Allied Control Co., Plantsville, Conn. 

Vol 20686,687 
Babcock Control Prods., Costa Mesa, 

Calif ............................................. Vol 20701 
Clare, C.P. & Co., ChICago, III. 

Vol 2<>706-709,715; Vol ~475' 
Computer Camps., Jamaica, N.Y. 

Vol 20717 
CotcH:oll Co., Inc., Provldance, R.I. 

Vol 20720,721 
Douglas Randall Div., Pawcatuck, Conn. 

Vol 20732,733 
Elec-Trol, Inc., Saugus, Cal. 

Vol ~734,735 
Elctrn. Applications, S. EI Monte, Cal. 

Vol 20737-739 
Elctrn. Instr. & Specialty, Stoneham, 

Mass ................................... Vol 20740-743 
EleCtronic Specialty Dlv., Portland, Ore 

Vol 20728 
Essex Int'I., Logansport, Ind ... Vol 20750 
Gordos Corp., Bloomfield, N.J. 

Vol 20756-765 
Grigsby-Barton, Inc., Rolling Meadows, 

III ........................................... Vol 20766,767 
Guardian Elec. Mfg. Co., Chicago, III. 

Vol 20768,781,782 
Hathaway Industries Inc., Tulsa, Okla. 

Vol 20797 
Hathaway Instruments, Inc., Denver, 

Colo ............................................. Vol 20797 
ITT Jennirlgs, San Jose, Cal .... Vol 20802 
Magnecraft Elec., Chicago, III. 

Vol 20831-834; Vol ~2* 
New Prod. Engrg., Wabash, Ind. 

Vol 20838-1140 
North American Philips Controls Corp., 

Cheshire, Conn ......................... Vol 20357 
North American Philips Controls, 

Frederick, Md ........................... Vol 20841 
Potter & Brumfield, Princeton, Ind. 

Vol 20862-864 
Solid state Elctrns. Corp., Sepulveda, 

Cal ............................................... Vol 1-S37 
Struthers-Dunn, Inc., Pitman, N.J. 

Vol 20882,883 
Adams &. Westlake. Elkhart, Ind. 
ADe Prods., Mlnn"eapous, Minn. 
Allen-Bradley Co., Mllwauket, Wisc. 
Allied Elctrn •• , Chicago, III. 
AMF Electical Prods .• Alexandria. Va. 
Biddie, James G., Plymouth Meeting, 

Pa. 
Component Specialties. Temple City. Cal. 
Computer Prods., FI. Lauderdale, Fla. 
Casar Corp., Garland. Texas 
Cutler-Hammer. Milwaukee. Wise. 
Dorrneyer Inds .• Chicago. III. 
Endicott Coil Co .• Binghamton. N.Y. 
Essex International, Inc .• Logansport. Ind. 
General Automatic Corp .• Bayonne. N.J. 
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Relays,Reed (cont'd) 
Generat!llec, Co., Elclm. Comps. Sis. 
Oep~ Schenectady, N.Y. 

GTE .Automatic Elec;;.Northlake,lU. 
Information Trans",r, Inc~ Holcomb, .' 

N.Y. 
JaKfmger Mfg. Co., Inc., Chicago, Ill. 
James Elctrns., Inc., Chicago, III. 
Kahl Scientific Iostr, Corp .. EI Cajon, Calif. 
Kratos Precision PrOdS., Los Angeles. Cal. 
Liberty Controls, Inc., ShO«!wood, ilL 
Une Electric Co. Unit Esterline Corp., 

Parsippany, N.J. 
Matrix Systems Corp., Chatsworth, 

can,. 
Mldtex/Aemco, Mankato, Minn. 
MKC Elctrns. Corp;, Kansas City, Kans. 
Relay Specialties Inc., Fair Lawn, N.J. 
Rohde & Schwarz Sis .• Passaic. N.J. 
Ross Engrg. Corp~ Campbell, CIII. 
Shlgoto Inds., Ltd., New York, N.Y. 
Slgm/i Instrs., Inc .• Braintree. Mass. 
Texas Instruments, Attleboro. Mass. 
Torr Labs .. LQs Angeles. Cal. 
Transco Prods •• Inc .• Venice, Cal. 
Ttiridge Corp .• Pittsburgh, Pa. 
Trompeter Elctl1ls., Chatsworth, Cal. 
Universal Relay Corp .• New York. N,Y. 
Wheelock Signals. Long Branch. N.J. 
Yaskawa Elee. America. Inc .• Oak BrOOk. 

III. 

Relays, Rotary 
Couch S.H. Div., Boston, Mass. 

. Vol 2"723 
Struthers-Dunn, Inc., Pitman, N.J. 

Vol 2"886,887 
Branson Corp .• Denville. N.J. 
Ollie Elctms., Inc., Yankton, S.D. 
GTE Automatic Elee .• Northlake. III. 
Gu.rdlan Elec. Mfg. Co., Chicago, III. 
HI-G, Windsor Locks, Conn. 
Ledex, Inc., Daylon, Ohio 
North American PhUips Controla, 

Frederick. Mel. 
Potter & Brumfield, Princeton, Ind. 
Rosa Engrg, Corp.. Campbell. cal. 
SChrack· Elec.Sls., New.York,N.Y. 
Universal Relay Corp .. New York. N.Y. 
WABCO Aerospace Dept.. Pittsburgh, Pa. 

Relays, Sensitive 
AHled Control Co.. Plantsville, Conn. 

VoIM85 
American Zettler. Irvine, ca. 

Vol 2"690-692.694 
Clare, C.P. & Co~Chieago. III. 

Vol 2"715; VoI4e474,475' 
Deutach Relays Inc., E. Northport, N.Y. 

Vol 2"698,699 
Diversified .Eictms •• Evansville. Ind 

Vol 2"731; VoI4e479' 
Douglas Randall Dlv •• Pawcatuck. Conn. 

Vol 2"733 
Electronic SpecIalty Dlv •• Portland. Ore 

Vol 2"724-726 
Essex Inl'l •• Logansport, Ind ... Vol 2"751 
General Elec., Co~ Elctm. Compa.Sla. 

Dept. Schenectady. N.Y. Vol 2"754,755 
Gordo. Corp.. Bloomfield. N.J. 

Vol 2"756,757 
HI-G. Windsor Locks, Conn ..... Vol 2'>787 
ITT. Jennings, San Jose. Cal .. " Vol 2"800 
Magnecraft Elec.. Chicago, ilL 

Vol 2"820.829 
North American Philips Controls. 

Frederick, Mel. .......................... Vol 2"841 
Ohmite Mfg. Co •• Skokie. III ..... Vol 2"842 
Potter & Brumfield. Princeton. Ind. 

Vol 2"857.859 
Schrack Elee. Sis •• New York. N.Y. 

Vol 2"873 
SolId State Elelms. Corp •• Sepulveda. 

Cal ........................................... n .. Vol :1"937 
Struthers-Dunn. Inc~ Pitman,· N.J. 

Vol 2"878.884 
Triac Elctm. Sys.. Forest Hilla, N. Y. 

Vol 2"371 
Aeromag. Inc .• Wixom. Mich. 
Adams & Westlake,Elkhart. Ind. 
AMF Electical prods .• Alexandria. Va. 
Artisan Elctrns. Corp., Parsippany .• N.J. 
ATR Elctrns •• Inc •• St. Paul •. Mlnn. 
Automatic Timing &. Controls. Inc .• King of 

PrusSia, Pa. 
Babcock ContrOl Prods ••. Costa, Mesa. 

caut. 

Barber.colman Co~ Motor D", •• 
Rockford. 10. 

Computer Compa.. Jamaics, N.Y. 
Cornel"Dubiller.E~lrna.. Newark, N.J. 
Cosar 'Corp .• Garland. Texas 
Coto-Coll Co •• lnc4Provldence. R.I. 
Couch 8;H. Dlv •• Boston, Masa. 
Cutler-Hammer. Milwaukee. Wisc; 
Edison, Instr. Div.; W. Orange. N.J. 
EIec>Trol. Inc.. Saugus. Cal. 
Electro-MOdule. Inc;. Pomona, 'Cal. 
EICIm. AppilcatiOlls, S. EI Monte, Cal; 
Elctm. lnatr. & Specialty. Stoneham. 

Mass. 
Essex Intel'national. Inc., Logansport. Ind. 
Fifth Dimension. Princeton. N.J: 
Flight Sy~ Inc •• Mechenicsburg. Pa. 
General Automatic Corp .• Bayonne, N.J. 
General Magnetics, Bloomfield, N.J. 
Grlgsby..IJarton. Inc •• Roiling Meadows. 

III. 
Guardian Elec. Mfg. C~ Chicago. III. 
H·B Instr. Co .• Phila., Pa. 
Hartman Electrical MIg .. Mansfield, Ohio 
ILC Osta Device Corp.. Hicksville, N.Y. 
Ingraham Inds .• Controls Div .. 

Elizabethtown. Ky. 
Jaidinger Mfg. Co .• Inc .• Chicago,lII. 
Jewell Electrical Inatrs., Manchester. 

N.H. . 
Kratos PreCision Prods .• Los Angeles. Cal. 
La Marche Mfg. Co., Des Plaines, III. 
Larson Aero Dev .• Concord, Cain. 
Liberty Controls, Inc •• Shorewood, III. 
Line Electric Co. un~ Esterline Corp., 

Parsippany, N.J. 
Mack Elec. Devices, Wyncote, Pa. 
Master Elctrn. Controls. Santa Monica. 

Cal. 
Midtex/Aemco, Mankato. Minn. 
New Prod. Engrg •• Wabash, Ind. 
Princo Instrs .• Southainpton. Pa. 
Prlntact Relay DiY •• Long Island City. 

N.Y. 
Relay Service Co .• Chicago, Ill. 
Relay Specialties Inc., Fair Lawn. N.J. 
Sigma Instrs .• Inc .• Braintree. Mass. 
Teledyne Relays, Hawthorne, Cal. 
Texas Instruments. AttleborQ, Mass. 
Universal Relay Corp .• New York. N.Y. 
Vanguard Relay Corp., Lindenhurst. N . .'(. 
WABCO Aerospace Dept. Pittsburgh. Pa. 
Ward Leonard Eiec. Co .• Mt. Vernon, N.Y. 
Weston Instruments; Inc .• Newark. N.J. 
Zenith Controls Inc<. Chicago, Ill. 

Relays, Solid-State 
Clare. C.P. & Co •• Chicago. III. Vol 2"715 
Diversified Elctrns., Evansville. Ind 

Vol 2"731 
Flight SyS •• Inc •• MlI!lhanicaburg, Pa. 

Vol 2"752,753 
Grigsby..IJartO!'l. Inc.. RoIHng Meadows. 

IIL ............. _ .. _ ........ _ ........ _ .. _ ... Vol 2"766 
GuardianEIec. Mig. Co.. Chicago. III. 

Vol 2"768.782-784 
HI-G. Windsor Locks. Conn ..... VOl. 2"792 
International Rectifier, EI Segundo, Cal 

Vol 2"906 
Magnecraft E~ Chlcsgo, ilL 

Vol 20828,829 
Ohmlte Mig. Co.. Skokie,. ill ..... Vol 2"843 
Potter & Brumfield, Princeton. Ind. 

Vol 2"868.869 
Solid State E1ctma. Corp .• Sepulveda, 

Cal .................... ;.~ .. n ......... ~ .... _. Vol 1"937 
Struthers-Dunn, Inc., Pitman, N.J. , 

Vol 2"884 
Teledyne Relays. Hawthorne. Cal. 

Vol 2"892,893 
Triac EictI1l. Sya.. Forest Hilla, N. Y. 

Vol 2"371.373 
Adams & Westlake. Elkhart. Ind. 
AOC Prods.. Minneapolis. Mlnn. 
Allen-Bradley Co •• Milwaukee. WIse. 
Allied Control Co •• Plentsville. Conn. 
Alpha Components Corp .• EI Segundo. 

Cal. 
American Zettler. Irvine, ca. 
AMF Electical PrOdS .• Alexandria, Va. 
Amtron Inc., Midlothian,1I1. 
AppHed Control Co .• Fairfield, N.J. 
Artisan Bctrns, Corp .• Parsippany. N.J. 
Autronlca Corp •• Paaadena,.CaIIf. 
Avtron'Mfg., Inc., Cleveland. Ohio 
Babcock Control Prods.; Costa Mesa, 

CaUf: 

PRODUCT INDEX' • DIRECTORY 
Barber-COlman, Co .• Industrial tnstrs. Diw. 

Rockford •. 111. 
Basler Elec. Co .• Highland. III. 
Bell Industries. Compton, Cal 
Beltone ElectroniCs Corp .• Chicago. III. 
Branson Corp" Denville. N.J. 
BuIQva. Watch Co •• Servo Prods. 

Eictms. DIY •• WoodSide. N;Y. 
Coil Co. of Amar .• Northvale. N.J. 
Collins RedioCo .• Dallas. Tex, 
Controls Div., Elizabeth, N.J. 
Cox &·Co •• lnc.. NewYork,N,Y. 
Cross Electronics Inc., Warrendale,.Pa. 
Cutier-Hammer. Milwaukee; Wisc. 
Deltrol Controls. Milwaukee. Wise, 
Digitech Data tnds .• tnc .• Ridgefield. Conn. 
Digitech Data IndS'., Inc .• Ridgefietd, Conn.' 
ECC Corp •• EullISS. Tex. 
Elctrn. Control Co., Dresher ;Pa. 
Elctm. Inalr. & Specialty, stoneham. 

Maas; 
Electronic SpeciaityOlv •• Portland, Ore 
Endicott Coil Co., Binghamton. N.Y. 
Essex International. Inc .• Logansport. Ind. 
Essex Int'I •• Loganaport, Ind. 
Furnas Elec. Co .• Batavia. III. 
Gems Sensors Div .• Farmington. Conn. 
General Automatic Corp .• Bayonne. N.J. 
General Instr. CorP •• Sflmiconctuctor 

Comps. Dlv., Hicksville. N.Y. 
General Magnetics, Bloomfield, N.J. 
Geniseo Tech. Corp .• GeniStron Div .• 

Compton. Cal. 
Geo Space Sys.. Tampa. Fla. 
GrayhHl Inc~ LaGrange. III. 
Guardian California, Culver City. Cal. 
H-B Instr. Co .• Phila .• Pa. 
Hamlin, Inc •• Lake MUIs. Wise. 
Hartman ElectriCal Mfg., Mansfield. Ohio 
Hoagland Instr .• Dayton. N.J. 
Honeywell, Ft. Washington. Pa, 
Hope Elctrns .• Clifton, N.J. 
Jewell Electrlcallnstra.. Manchester. 

N.H. 
Jordan Controls. Milwauk9!l, WISC. 
Lear Sillgler. Inc .• Santa Monica. Calli. 
Ledex. Inc •• Dayton. Ohio 
LFE Corp .. Waltham" Mass. 
Liberty Controls. Inc •• Shorewood. ill 
Line Electric. Co. Unit Esterline Corp .• 

Parsippany. N.J. 
Logltek. Inc •• Farmingdale. No Y. 
Mag·Con, Inc .. New Brighton. Minn. 
Midland Standard Inc., Elgin. III. 
Mldte./Aemco. Mankato. MInn. 
MKC Efctrns. Corp .• Kansas City. Kans. 
Monsanlo-Elctm. Spec. Proda.. 

Cupertino. Cal. 
Nanotron Relay Co .• Burbank. Cal. 
New Prod. Engrg. Wabash, Ind. 
N.J.E. Corp .• Dayton. N.J. 
NoI1h Ami!rican Phlllp$ Controls Corp.. 

Cheshire. Conn. 
North American PhUips Controla, 

Frederick, Md. 
Oeco Corp .. Portland. Ore. 
PECO Corp .• Milpitas. Cal. 
P~/lnatrumentallon, Cleveland, 

Ohio 
Power Control Corp .• Pittsburgh. Pa. 
Prectalon Timer Co., Westbrook •. Conn. 
P~nco Instrs .• Southampton. Pa. 
Relay Specialties Inc .• Fair Lawn, N.J. 
Sensor Corp .• Scottsdale. Pa. 
Sigma Instrs., 1rIc., Braintree, Mass. 
Square 0 Co •• Park Ridge. IH. 
SyracuseElctrns. Corp .• Syracuse, N.Y. 
T..IJ.t Inc •• WHton •. Conn. 
Teledyne Cl'ystalonics. Cambridge, Mass. 
Tempo Instrument. Inc .• Plainview. N.Y. 
Texas Instruments, Attleboro. Mass. 
Transco Prods .. Inc .• Venice, Cal. 
Universal Relay Corp .• New York, N.Y. 
Vectrol. Inc .• Rockville. Md. 
Warren G-V CornmunicalioAs, Uvlngston, 
. N.J. 
Welch Relay Division, Los Angeles, Calif. 

Relays, Stepping . . 
Clare. C.P •.. & Co •• Chicago, IlL VoI2"716 
Dale EICIm~ In~ Yankton, 8;0. 

Vol 2"637 
Ollie Eictrns. canada. Lt~ 

Scarborough. OnL. can. ........ Vol 20637 
Guardian .E~. Mfg. Co~ Chicago; III. 

Vol 2"768,774,775,784 
Potter & Brumfield, Princeton, Ind. 

Vol 2 e&55,857 

SChrack EIec. sta.. New York, No Y. 
Vol 2"673 

Struu.-Dunn, Inc., Pitman, N..L 
VoIzee81 

Barber Corp .• Waynesville,.Ohio 
Essex.lnternational. Inc .• Logansport. Ind. 
E-.x Int·L. Logansport, Ind. 
GTE Automatic EIec., Northlake. III. 
ingraham Inds .• Controls Div., 

EliZabethtown. Ky. 
ITT Jenning&, San Jose. Cal 
Ledex. Inc., Deyton,' OhIo 
North American Philips ControIe Corp~ 

Cheshire, Conn. . 
North American Phlllpa Controls, 

Frederick, Mel. 
North Electric Co .• Galion. Ohio 
Relay Specialties Inc .• Fair Lawn, N.J. 
Sealectro Corp •• MeIll8l'Olleck. No Y. 
SolId State EtcIms. Corp .. Sepulveda, 

CaL 
Triac Elctrn. Sys.. Foreet Hilla, N. Y. 
Trompeter Eictm8 •• Chatsworth, Cal. 
Universal Relay Corp .• New York. N. V. 

Relays, Telephone 
CI_. COP. & eo.. Chicago, III. 

Vol 2"713.714; Vol4e476.477· 
flight Sys,. Inc.. Mechanicsburg, Pa. 

Vol 2"752 
liberty Controls. Inc •• Shorewood, tH. 

VoINI .... 17 
Magnecraft EIec.. Chicago. IH. 

Vol 2"820,lI3O 
Omega Electric, ChIcago, III. 

Vol ....... • 
Potter & Brumfield, PrInceton, Ind. 

Vol 2"851,859 
Solid State Eictrns. Corp.. Sepulveda, 

Cal ....... ~" ........ _._ .... _~_ ... _ Vol,..,., 
AlRed Control Co~ PlantsvUle. Conn. 
Alpha Components Corp .• EI Segundo. 

Cal. 
American Zettler. Irvine, Ca. 
AMF Electical Prods., Alexandria. Va. 
ATR Eictma.. In~ St. Paul, Minn. 
Babcock Control Prods., Coata ...... 

CalIf. 
Bell industries, Compton. Cal. 
Branson Corp .• DenvUle, N.J. 
Davis Elec. Co., Cape Girardeau, MD. 
Esaex Inl'l •• Logansport. Ind. 
General Automatic Corp .• Bayonne. N.J. 
GTE Automatic Elec., Northlake. III. 
Guardian CalIIornia. Culver City. Cal. 
Guardian EIec. MIg. eo.. Chicago. III. 
Ingraham lods., Controls Div .• 

Elizabethtown. Ky. 
ITT Jennlnga, San Jose, Cal 
Une Electric Co. Unit Esterline Corp .• 

Parsippany. N.J. 
Master Elctrn. ContrOls. Santa Monica, 

Cal. 
North Alilerlcan Philips Controls, 

Frederick, Md. 
North Electric Co .• Galion. Ohio 
Ohmile MIg. Co.. Skokie. ill 
Printact Relay DIY .. LongIalandClty. 

N.Y. 
Relay Service Co" ChiCago, III. 
Relay Specialties Inc .• Fair Lawn. N.J. 
SChrack EIee. SIa., New York, N.Y. 
Sigma Instrs., Inc., Braintree, Mass. 
T -Bar Inc.. Wilton. Conn. 
Univsrsal Relay Corp., New York. N.Y. 

Relays, Thermal 
Eictrn. Instr. & Specialty. Stoneham, 

Maaa. .. __ ....... _ •• ~_ ......... _ .. _. Vol 2"743 
General EIec. Co .. EIctm. Compa. SIa. 

Dept., Schenectady. N.Y, Vol 2"754,755 
Apollo Corp., Shinagawa·Ku, TokyO, 

Japan 
Branson Corp., Denville. N.J. 
Coto-CoII Co., I~: ProvkIence. R.I. 
E-T -A Prods, Co. America. Chicago. Iii. 
Elmwood Senaora.l~ CranSton, .R.I. 
Essex International, Inc .• Logansport. Ind. 
Ease. Int'L. Logansport, Ind. 
Furnas Elec. Co .• Batavia, III. 
GTE Sylvania Inc., Danvers. Mass. 
Hoagland Instr .. Dayton. N.J. 
Honeywell. Ft. washington. Pa. 
Jaidinger Mfg. Co .. Inc •• Chicago, III. 
Jettron Prods., Hanover. N,J •. 
Livingston EIcttn .• Hanover, N.J. 
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PRODUCT INDEX & DIRECTORY Resistors, Adjustable-Also See Potentiometers 
Master Elctrn. Controls, Santa Monica, 

Cal. 
Midtexl Aemco, Mankato, Minn. 
New Prod. Engrg., Wabash, Ind. 
N.J.E. Corp., Dayton, N.J. 
Princo Instrs .• Southampton, Pa. 
Relay Specialties Inc., Fair Lawn, N.J. 
Singer Co., Schiller Park, III. 
Square 0 Co., Park Ridge, III. 
Struthers-Dunn, Inc., Pitman, N.J. 
Texas Instruinents, Attleboro, Mass. 
Texas Instrurnents, Control Prods. Div., 

Attleboro, Mass. 
Triac Elctrn. Sys., Forest Hills, N. V. 
Universal Relay Corp., New York, N.Y. 
Wagner Elee. Corp., Livingston, N.J. 
Warren G-V Communications, Livingston. 

N.J. 
Westinghouse Elec .• Buffalo, N. Y. 
Yaskawa Elec. America, Inc., Oak Brook, 

III. 

Relays, Time-Delay 
American Zettler, Irvine, Ca •.... Vol ~93 
Autronics Corp., Pasadena, Calif. 

Vol 2"333 
Babcock Control Prods., Costa Mesa, 

Calif ............................................. Vol 2"701 
Cornell-Dubilier Elctrns., Newark, N.J. 

Vol 2"719 
Deutsch Relays Inc., E. Northport, N.V. 

Vol 20698,699 
Diversified Elctrns., Evansville, Ind 

Vol 2"731; Vol 40479* 
Electronic Specialty Div., Portland, Ore 

Vol 2"727,728 
General Time Corp., Thomaslon, Conn. 

Vol 20344 
Guardian Elec. Mfg. Co., Chicago, III. 

Vol 20768,782-784 
Heinemann Elec. Co., Trenton, N.J. 

Vol 201070 
Hi-G, Windsor Locks, Conn. 

Vol 2"792,794 
Logitek, Inc., Farmingdale, N.V. 

Vol 2"352,353 
Magnecraft Elec., Chicago, III. 

Vol 20828,829; Vol 40482* 
Midtex/Aemco, Mankato, Minn. 

Vol 2"837 
North American Philips Controls Corp., 

Cheshire, Conn ......................... Vol 2"357 
Potter & Brumfield, Princeton, Ind. 

Vol 2"867-869 
Precision Timer Co., Westbrook, Conn. 

Vol 2"362,363 
Solid State Elctrns. Corp., Sepulveda, 

Cal. .............................................. Vol 10937 
Square 0 Co., Park Ridge, III ... Vol 2"875 
Struthers-Dunn, Inc., Pitman, N.J. 

Vol 2"881,885 
Adams & Westlake, Elkhart, Ind. 
Air-O-Tronics Prods., Morrisville, N.Y. 
Allen-Bradley Co., Milwaukee, Wlsc. 
Alpha Components Corp., EI Segundo, 

Cal. 
American Time Products, Woodside, 

N.V. 
AMF Electical Prods., Alexandria. Va. 
Amperite Co., Inc .• Union City, N.J. 
Amtron Inc., Midlothian. III. 
Apollo Corp., Shinagawa-Ku, Tokyo. 

Japan 
Arrow-Hart, Inc .• Hartford, Conn. 
Artisan Elctrns. Corp .. Parsippany, N.J. 
Automatic Timing & Controls, Inc., King of 

Prussia, Pa. 
Autotron, Inc., Danville, III. 
Bell Industries, Compton, Cal. 
Branson Corp., Denville, N.J. 
Bristol Saybrook Co., Old Saybrook. 

Conn. 
Bulova Watch Co., Servo Prods. 

Elctrns. Div., Woodside, N.V. 
CALEX (California Elctrn. Mfg. Co.), 

Alamo, Calif. 
Clare, C.P. & Co., Chicago, III. 
Computer Comps., Jamaica, N.V. 
Connor-Winfield Corp., West Chicago, 

Ill. 
Controls Div., Elizabeth, N.J. 
Cramer Division, Old Saybrook, Conn. 
Cutler-Hammer, Milwaukee, Wisc. 
Deltrol Control~, Milwaukee, Wisc. 
E-T-A Prods. Co. America. Chicago, III. 
Eagle Signal, Davenport, Iowa 
Electro-Module, Inc., Pomona, Cal. 
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Elctrn. Instr. & Specialty, Stoneham, 
Mass. 

Essex International, Inc., Logansport, Ind. 
Essex Int'l., Logansport, Ind. 
Flight Sys., Inc., Mechanicsburg, Pa. 
Furnas Elec. Co., Batavia, III. 
Gems Sensors Div., Farmington, Conn. 
General Automatic Corp .• Bayonne, N.J. 
GTE Automatic Elec., Northlake, III. 
Guardian California, Culver City, Cal. 
Hartman Electrical Mfg., Mansfield, Ohio 
Haydon Switch & Instr., Waterbury, Conn. 
Hoagland Instr., Dayton, N.J. 
Honeywell, Mpls., Minn. 
Hope Elctrns., Clifton, N.J. 
Jaidinger Mfg. Co., Inc .• Chicago, III. 
Jay-EI Prods., Gardena, Calif. 
Jettron Prods., Hanover, N.J. 
Jewell Electrical Instrs., Manchester, 

N.H. 
Line Electric Co. Unit Esterline Corp., 

Parsippany, N.J. 
Livingston Elctrn., Hanover, N.J. 
Mack Elec. Devices, Wyncote, Pa. 
Master Elctrn. Controls, Santa Monica, 

Cal. 
Meson Electronics Co. Inc., Rochester, 

N. Y. 
Micro Switch, Freeport, III. 
Midland Standard Inc., Elgin, III. 
MKC Elctrns. Corp., Kansas City, Kans. 
Nanotron Relay Co., Burbank, Cal. 
N.J.E. Corp., Dayton, N.J. 
Deco Corp., Portland, Ore. 
Ohmite Mfg. Co., Skokie, III. 
Plessey Eleclro-Products, Los Angeles, 

Cal. 
Precision Dynamics Corp., Burbank. Cal. 
Raymond Controls Corp .• Middletown. 

Conn. 
Relay Specialties Inc., Fair Lawn, N.J. 
Sigma Instrs., Inc., Braintree, Mass. 
Syracuse Elctrns. Corp., Syracuse, N.Y. 
Teledyne Relays, Hawthorne, Cal. 
Tempo Instrument, Inc., Plainview, N.Y. 
Texas Instruments, Attleboro. Mass. 
Texas Instruments, Control Prods. Div., 

Attleboro, Mass. 
Triac Elctrn. Sys., Forest Hills, N. V. 
Universal Relay Corp., New York, N.Y. 
Vanguard Relay Corp., Lindenhurst, N.Y. 
Ward Leonard Elec. Co., Mt. Vernon, N.Y. 
Warren G-V Communications, Livingston, 

N.J. 
Wilmar Elctrns. ,Inc., Torrance, Cal. 
Zenith Controls Inc., Chicago, III. 

Relays, Transistor & DIP Case 
Allied Control Co., Plantsville, Conn. 

Vol 20683,687 
Babcock Control Prods., Costa Mesa, 

Calif ............................................. Vol 2"701 
Clare, C.P. & Co., Chicago, III. Vol 2"707 
Gordos Corp., Bloomfield, N.J. 

Vol 2°756,757 
Grigsby-Barton, Inc., Rolling Meadows, 

III ........................................... Vol 2°766,767 
Guardian Elec. Mfg. Co., Chicago, III. 

Vol 2"780,781 
Hathaway Industr,ies Inc., Tulsa, Okla. 

Vol 20797 
Hathaway Instruments, Inc., Denver, 

Colo ............................................. Vol 2"797 
Hi-G, Windsor Locks, Conn ..... Vol 2"792 
ITT Jennings, San Jose, Cal .... Vol 2"802 
Magnecraft Elec." Chicago, III. Vol 2"831 
New Prod. Engrg., Wabash, Ind. 

Vol 2"838 
North American Philips Controls, 

Frederick, Md ........................... Vol 2"841 
Schrack Elec. SiS., New Vork, N.V. 

Vol 20872,873 
Solid State Elctrns. Corp., Sepulveda, 

Cal ............................................... Vol 10937 
Struthers,Dunn, Inc., Pitman, N.J. 

Vol 20883 
Teledyne Relays, Hawthorne, Gal. 

Vol 2"890,891 
Amp Inc., Harrisburg, Pa. 
Branson Corp., Denville, N.J. 
EIc1rn. Instr. & Specialty, Stoneham, 

Mass. 
Mldtexl Aemco, Mankato, Minn. 
Nanotron Relay Co., Burbank, Cal. 
Sigma Instrs., Inc., Braintree, Mass. 
WABCO Aerospace Dept., Pittsburgh, Pa. 

Relays, Vacuum Contact 
ITT Jennings, San Jose, Cal .. Vol 2"1071 
lIT Jennings, Vacuum Elctrn. Prods., 

San Jose, Cal ................... Vol 2"798,799 
Kilovac Corp., Santa Barbara, Cal. 

Vol 2"804,805,808,809 
Ross Engrg. Corp., Campbell, Cal. 

Vol 2"871 
Clare, C.P. & Co., Chicago, III. 
Computer Comps., Jamaica, N.V. 
Coto-Coll Co., Inc., Providence, R.I. 
Douglas Randall Dlv., PawcatUCk, Conn. 
Elctrn. Instr. & Specialty, Stoneham, 

Mass. 
Grigsby-Barton, Inc., Roiling Meadows, 

III. 
H-B Instr. Co., Phila., Pa. 
Jettron Prods., Hanover, N.J. 
Livingston Elcirn., Hanover, N.J. 
Mack Elec. Devicps, Wyncote, Pa. 
Magnecraft Elec., Chicago, III. 
Struthers-Dunn, Inc., Pitman, N.J. 
Torr Labs., Los Angeles. Cal. 
Universal Relay Corp., New York, N.Y. 

Relays, Vibrating Reed 
ADC Prods., MinneapoliS, Minn. 
Allen-Bradley Co., Milwaukee, Wlsc. 
ATR Elctrns., Inc., St. Paul, Minn. 
Biddle, James G., Plymouth Meeting, 

Pa. 
Bramco Controls, Piqua, Ohio 
Douglas Randall Div., PawcatUCk, Conn. 
GTE Automatic Elec., Northlake, III. 
J-B-T Instrs., Inc., New Haven, Conn. 
Magnecraft Elec., Chicago, III. 
Solid State Elctrns. Corp., Sepulveda, 

Cal. 
StevenS-ArnOld, Inc., So. Boston, Mass. 
Universal Relay Corp., New York, N.Y. 

Relays, Voltage Sensitive 
American Zettler, Irvine, Ca ..... Vol 20693 
Autronics Corp., Pasadena, Calif. 

Vol 20333 
Deutsch Relays ,Inc., E. Northport, N. V. 

Vol 20698,699 
Diversified Elctrns., Evansville, Ind 

Vol 2°730,731; Vol 40479* 
General Elec. Co., Elctrn. Comps. Sis. 

Dept., Schenectady, N.V. Vol 20754,755 
Guardian Elec. Mfg. Co., Chicago, III. 

Vol 20783 
Struthers-Dunn, Inc., Pitman, N.J. 

Vol 2"881,884,885 
Allied Control Co., Plantsville, Conn. 
Babcock Control Prods., Costa Mesa, 

Calif. 
Bell Industries, Compton, Cal. 
CALEX (California Elctrn. Mfg. Co.), 

Alamo, Calif. 
Electro-Module, Inc., Pomona, Cal. 
Elctrn. Applications, S. EI Monte, Cal. 
Elctrn. Instr. & Specialty, Stoneham, 

Mass. 
Electronic Modules, Inc., Pasadena, Cal. 
Flight Sys., Inc., Mechanicsburg, Pa. 
General Automatic Corp., Bayonne, N.J. 
Hartman Electrical Mfg., Mansfield, Ohio 
Hi-G, Windsor Locks, Conn. 
Hoagland Instr .• Dayton, N.J. 
ILC Data Device Corp., Hicksville, N. V. 
Ingraham Inds., Controls Div., 

Elizabethtown, Ky. 
Jewell Electrical Instrs., Manchester, 

N.H. 
Kratos PreciSion Prods .• Los Angeles, Cal. 
Larson Instr. Co., Inc., Orangeburg, N.V. 
Line Electric Co. Unit ESterline Corp., 

Parsippany, N.J. 
Logitek, Inc., Farmingdale, N.V. 
Mag-Con, Inc., New Brighton, Minn. 
Magnecraft Elec., Chicago, III. 
Potter & Brumfield, Princeton, Ind. 
Relay Service Co., Chicago, til. 
Sigma Instrs., Inc., Braintree, Mass. 
Solid State Elctrns. Corp., Sepulveda, 

Cal. 
Square 0 Co., Park Ridge, III. 
Teledyne Relays, Hawthorne, Cal. 
Tempo Instrument, Inc., Plainview, N.Y. 
Texas Instruments, Attleboro, Mass. 
Universal Relay Corp., New York, N.Y. 
Ward Leonard Elec.Co., Mt. Vernon. N.Y. 
Warren G-V Communications, Livingston, 

N.J. 
Wilmar Elctrns. Inc. , Torrance, Cal. 

For addresses, phones and key personnel, see YELLOW Pages_ 

Repeaters, Passive, 
Microwave 

Microflect Co., Salem, Ore. 
Raytheon Data Systems Co., Norwood, 

Mass. 

Repeaters, Servo 
Control Technology Co., L.I.C., N.V. 

Vol 2"987 
Ind'i. Control Co., Farmingdale, N. V. 

Vol 20989 
Astrosystems, Inc., Lake Success, N;V. 
Bendix Aerospace-Elctrns., Teterboro, N.J. 
Bowmar Instr. Corp., Ft. Wayne, Ind. 
C & A Products, Inc., WoodSide, N. V. 
Clifton Precision, Clifton Hgts., Pa. 
Gap Instr. Corp., Hauppauge, N.Y. 
Lear Siegler, Inc., Santa Monica, Calif. 
Lear Siegler, Grand Rapids, Mich. 
North Atlantic Inds., Plainview, N. V. 
Oeco Corp., Portland, Ore. 
Orbit Instr. Corp., Syosset, N.Y. 
Planet Instr., Gardena, Cal. 
Scientific-Atlanta, Inc., Atlanta, Ga. 
Si~ger Co., Little Falls, N.J. 
Superior Mfg. & Instrument Corp., Long 

Island City, N.Y. 
Theta Instr. Corp., Fairfield, N.J. 
Transicoil, Inc., Worcester, Pa. 
Transmagnetics Inc., Farmingdale, N. v. 
Repeaters, Teletype 
Singer - Tele-Signal, Woodbury, N.Y. 
Western Telematic, Inc., Costa Mesa, Cal. 

Resins, Encapsulating-See 
Compounds, Encapsulating 

Resins, Synthetic-See Plastic 
Raw Materials 

Resistance Adjusting 
Equipment For Hybrid 
Microcircuits 

A. D. Data Sys., Inc., Rochester, N.V. 
Arvin Sys., Inc., Dayton, Ohio 
Biddie, James G., Plymouth Meeting, 

Pa. 
Boonton Electronics Corp .• Parsippany, 

N.J. 
General Radio Co., Concord, Mass. 

Resistance Comparators
See Bridges, Resistance 

Resistor Networks-See 
Networks, Resistance 

Resistors, Adjustable-Also 
See Potentiometers 

Bourns, Inc., Instr. Div., Riverside, Calif. 
Vol 301201 

Dale Elctrns., Inc., Columbus, Neb. 
Vol:!e1135,1222 

Dale ElectroniCS, Inc., Norfolk, Nebr. 
Vol :!e113S, 1222 

Dale Elctrns. Canada, Ltd., 
Scarborough, Ont., Can ....... Vol 301135 

E-Systert's, Inc., Memcor Dlv., 
Huntington, Ind ....................... Vol :!e1146 

Milwaukee ReSistor, Milwaukee, Wisc. 
Vol 301149,1151 

Ohmlte Mfg. Co., Skokie, Ill ... Vol 301153 
ReSistors, Inc., Chicago, III ... Vol 3-1168 
Welwyn Canada Ltd., London, Om., 

Can ............................................. Vol :!e1135 
Allen-Bradley Co., Milwaukee, Wisc. 
Amphenol Controls Oper. of Connector 

Dlv., Broadview, III. 
Beckman Instrs., HeUpot Dlv., Fullerton, 

Cal. 
Bourns, Inc., Trlmpot Prods. Dlv., 

Riverside, Cal. 
Carter Mfg. Corp., Hudson, Mass. 
Centralab Elctrns Dlv., Milwaukee, Wlsc 
Computer Instrs., Hempstead, N. V. 
Consolidated Resistance Amer., Yonkers, 

N.Y. 
CTS Corp, Elkhart, Ind. 
Diplohmatic Div., Seattle, Wash. 
Edison Elctrns. Div., Manchester, N.H. 
General Radio Co., Concord, Mass. 
Guildline Instrs., Inc., Larchmont, N.Y. 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y. 
Lectrohm Div. of Capco, Inc., Grand 

Junction, Col. 
Litton Inds., Mt. Vernon, N.Y. 
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Resistors,.Adjustabl.Also See Potentiometers (cont'd) PRODUCT ·INDEX & . DIRECTORY 
Mallory Controls, Frankfort, Ind. 
New England Inslr., NatiCk, Mass. 
Reon Resistor Corp., Frazer, Pa. 
Samarius, Inc., Derby, Conn. 
Shlgdtolnds., Ltd., New York, N.Y. 
Techno·Comps. Corp., Van NuyS, Cal. 
TRW IIRC Potentiometers, St. 

Petersburg, FIa. 
Uni.ted Mineral & Chem: Corp., New YOrk, 

N.Y. 
Vishay Resistor PrOd, Div., Malvern, pa. 
Ward Leonard Elec. Co .• MI. Vernon, N.Y. 
Ward Leonard Hagerstown Div., 

Hagerstown, Md. 
Weston Comps. Div., Archbald, Pa. 

Resistors, Ballast (Including 
Tube & Solid State Devices) 

ElectrOCUbe, San Gabriel, Cal .. Vol 3e437 
TDK ElectrOnics Co., Ltd., ChlyOda-ku, 

Tokyo 101, Japan ............... , .... VoI3e536 
TDK Elctms. Corp., Long Island CIIy, 

N.Y ........... _ ................................. Vol 3"536 
E-Systems, Inc., M.emcor Dlv., 

Huntington, Ind. 
Kelvin, Van Nuys, Cal. 
Thor Elctrns. Corp., Elizabeth, N.J. 
TRWIIRC Fixed Resistors, Boone, N.C, 

Resistors, Beryllia Core-See 
Resistors, Integral Heat 
Dissapator 

Resistors, Carbon Film 
Alreo Speer Elctrns, Div. Alreo, Inc~ 

Bradford,Pa ........................... Vol a-l099 
Beman Mfg., Inc., New Cumberland, pa. 

VoI3e&49 
Centralab Elctrns Dlv., MUwaukee, Wlsc 

Vola-1216 
Dale Elctrns., Inc., Columbus, Neb. 

Vol a-1137,1140,1141 
Dale ElectroniCS, Inc., Norfolk, ·Nebr. 

Vol a-1137,1140,1141 
Dale Elctms. Canada, Ltd., 

Scarborough, OnL, Can. 
Vol a-1137,1140,1141 

Int'l. Components Corp., Farmingdale. 
N. Y ................................ _ ........... Vol 3-482 

Ohmlte Mfg. Co., Skokie, III ... Vol a-1152 
Resistance Prods., Harrisburg, Pa. 

Vola-U61 
Smith, Herman H., Inc., Bklyn., N.Y. 

VoI3e814-816 
TRW IIRC Fixed Resistors, Burlington, 

Iowa ................................ Vol a-1181,1188 
Victoreen Instr., Cleveland, Ohio 

Vo13-119S 
Welwyn Canada Ltd., London, OnL, 

Can ................... ; ..... VoIa-1137,1140,1141 
Allied Elctrns., .Chlcago, III. 
Consolidated Resistance Amer., Yonkers, 

N.Y. 
Constanta Co. of Can., Montreal. Can. 
Coming Glass Works, Elctrn. Prods. 
Dlv~ Corning, N.Y. 

CTS Corp, Elkhart, Ind. 
Litton Inds., MI. Vernon, N.Y. 
Mepco,lnc., Morristown,N.J. 
Piher Int'!. Corp., Des Plaines, III. 
RCA Parts & Accessories, D&ptford, N.J. 
Reon Resistor Corp., Frazer, Pa. 
Seacor, Inc., Norwood, N.J. 
Shlgoto .Inds., Ltd., New York, N.Y. 
Stettner-Trush Inc., Cazenovia, N.Y. 
United Mineral & Chem .. Corp., New York. 

N.Y. 

Resistors, Ceramic 
Carborundum Co" Niagara Falls, N.Y. 

Vola-Ilia 
Cenlralab Elctrns Dlv., MUwaukee, Wise 

Vol 2-592; Vol a-1216 
CTS Corp, Elkhart, Ind ............. Vol a-1113 
Shallcross, Selma, N.C ...... _ .. Vol a-1175 
Tel Labs., Manchester, N.H ... Vol a-1179 
Allen-Bradley Co., Milwaukee, WIse. 
Beckmen Instrs., Helipot Dlv., Fullerton, 

Cal. 
Beltone Electronics Corp., Chicago. III. 
Caddock Elctrns., Riverside, Cal. 
Cal-R. Inc .• Santa Monica, Cal. 
CaloR, Inc., Capacitor Div., Santa Monica, 

Cat. 
Cal-R, Inc., Santa Monica. Cal. 
CaloR, Inc., Thermonetics Div .• Santa 

Monica, cal. 
carbone Corp., BOonton. N.J. 

Constanta Co. of Can .• Montreal, Can. 
Dale EIct~ Inc., Columbus, Nej). 
E-Systems,liIC., Memcor Div., 

Huntington, Ind. . 
Electro-Science Lab.s., Pennsauken, N. J. 
Elctm. PreciSion Comps., MI. Vernon, N.Y. 
EMC Technology Inc, Cherry Hill, N.J. 
AFI Industries Inc., Long Branch. N. J. 
Gamble, Charles T. Ind~ Riverside, 

N.J. 
Hybrid Technolo9Y Corp., Arlington, 

Tex. 
Marstan Re~istor. Orange, N.J. 
Mepco, Inc.: Morristown, N.J. 
MInI-Systems, Inc, North Attleboro, 

Mass. 
Murata Mfg. Co. Ltd., Kyoto, Japan 
RCA Parts & Accessories, Deptford. N.J. 
RCL Elctrns., Inc., Irvington, N.J. 
Samanus. Inc .• Derby. Conn. 
Shlgoto Inds., Ltd., New York, N.Y. 
Sprague Elec. Co". No. Adams, Mass. 
Stackpole Carbon Co., Elctrn. Compo 
Div.~Soft Ferrites/Special Resistors, SI. 
Marys. Pa. 

3M Co., SI. Paul. Minn. 
United Mineral & Chem. Corp .• New York, 

N.Y. 

ReSistors, Chip (For 
Microcircuits) 

Alreo Speer Elctrns, Dlv. Airco, Inc., 
Bradford, Pa. .......................... Vol 3-1099 

CTS Corp, Elkhart, Ind; ............ Vol a-1113 
Dale Elctrns., Inc., Columbus, Neb. 

Vol 2-595 
Dale ElectronicS, Inc., Norfolk, Nebr. 

Vol 2-595 
Mlni-Systems, Inc, North Attleboro, 

Mass .......................................... Vol a-1147 
Pyrolilm Corp., Whippany, N.J. 

Vol 3-1154 
Varadyile Capacitors, 58nta Monicll, 

Cal ............................................... Vol3e513 
Welwyn Canada Ltd., London, Ont., 

Can; .............................................. Vol 2-595 
Burr-Brown Resch. Corp~ TUCson; Ariz. 
Caddock Elctrns., Riverside, Cal, 
Cal-R, Inc., Santa Monica. Cal. 
Cal-R, Inc;, CapaCitor Div., Santa Monica. 

Cal. 
Cal-R, Inc., Santa Monica. Cal. 
CaloR. Inc., Thermonetics Div., Santa 

Monica, Cal. 
EMC Technology Inc, Cherry Hill, N.J. 
Film Microelectronics, Inc .• Burlington, 

Mass 
HyComp Inc., Maynard, Mass. 
Hybrid Technology Corp., Arlington, 

Tex. 
Integrated Microsystems Inc., Mt. View, 

Cal. 
Johanson/Monolithic Dielectrics DiY., 

Burbank, Cal 
KuliteSemiconductor Prod .• Ridgelield, 

N.J. 
Mepco. Inc., Morristown. N.J. 
Micro Networks, Worcester, Mass. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
RCL Elctrns., Inc., Irvington, N.J. 
Sprague Elec. Co .• No. Adams, Mass. 
TRW /IRe Fixed Resistors; Philadelphia, 

Pa. 
Vishay ReSistor PrOd. Dlv., Malvern, Pa. 
Ward Leonard Hagerstown Div .• 

Hagerstown, Md. 

Resistors, CompOSition, 
Carbon 

AIfCC) Speer Elctms, Dlv. Alreo, Inc., 
Bradford, Pa. .......................... Vol a-l099 

Carborundum Co., Niagara Falls, No Y. 
Vol a-1118 

Centralab Elctrns Dlv., Milwaukee, Wlsc 
Vol 3-1216 

GC ElectroniCs, RoCkford, III ... VoI3e679 
Int'l. Components Corp., Farmlngd., 

N. Y ............ _ ............ ; ................... Vol a-482 
TRW /lRC· Fixed ReSistors, .Burllngton, 

Iowa .......................................... Vol a-1181 
TRW liRe Fixed ReSistors, Philadelphia, 

Pa .................... _ .............. Vol a-1190,1191 
Allen-Bradley Co., Milwaukee, Wisc. 
CTS Corp, Elkhart, Ind. 
Erie Technological Prods. (EEM), Erie, 

Pa. 

OhiO Carbon Co., Cleveland. Ohio 
Ohmlte Mfg. Co., Skokie, III. 
RCA Parts & Accessories, Daptford. N.J. 
Seacor, Inc., Norwood, N.J •. 
Shigoto Inds., Ltd., New York, N.y. 
Stackpole Carbon Co .• Elctrn. Comps, 

Div.-Fixed Compo Resistors. Kane, Pa. 
United Mineral & Chem. Corp., New York, 

N.Y. 

Resistors, Decade 
Electro Scl Inds., Portland, Ore. 

Volle435 
ShaUcross, Selma, .N.C ............. Vol·I-501 
Beckman Instrs., Cedar Grove, N.J. 
Beckmen Inslrs., Hellpot Div., FuUerton, 

Cal. 
Centralab Elctrns Dlv., Milwaukee, Wisc 
Clarostat Mfg. ~~ Inc., Dover, N.H. 
Consolidated Resistance Amer., Yonkers. 

N.Y. 
Dale Elctms., Inc., Columbus, Neb. 
EdisonElctrns. Div., Manchester. N.H. 
Elctrn. Precision Comps .• MI. Vernon, N.Y. 
Gamble, Charles T. Inds., Riverside, 

N.J; 
General Radio Co., Concord. Mass. 
General Resistance, Inc .• Mt. Vernon, N.Y. 
Julie Research Lab., New York, N.Y. 
Julie Research Lab. New York, N.Y. 
Kelvin, Van Nuys, Cal. 
Marstan Resistor, Orange. N.J. 
Mepco, Inc., Morristown. N.J. 
OhmHe Mfg. Co., Skokie, III 
RCL Elctrns, Inc., Irvington, N.J. 
Reon Resistor Corp., Frazer, Pa. 
Resistance .Prods., Harrisburg, Pa. 
Rohde & Schwarz SiS., Passaic. N.J. 
Shallco,lnc .• Smithfield, N.C. 
Tech Labs., Inc., Palisades Pk., N.J. 
TRW IIRC Fixed Resistors, Burlington, 

Iowa 
Ultronix. Inc., Grand Junction, Colo. 
Vishay Resistor Prod. Div., Malvem, Pa. 

Resistors, Disc, Rod 8. Tube 
TRW IIRC Fixed Resistors, Boone, N.C. 

VoI3-118S 
E-Systems, Inc., Memcor Div., 

Huntington, Ind. 

ReSistors, Film, Metallized 
Caddock Elctrns., Riverside, Cal. 

Vola-l103-1112 
Cenlralab Elctrns Div., Milwaukee, Wlsc 

Vol2-S92 
Corning Glass Works, Eletrn. PrOds. 

Dlv., Corning, N.Y ......... Vol 3e112G-1123 
Dale Elctrns., Inc., Columbus, Neb. 

Vol a-1128,1137-1140 
Dale ElectroniCs, Inc., Norfolk, Nebr. 

Vol a-112s, 1137-1140 
Dale Elctrns. Canada, Ltd., 

Scarborough, OnL, Can. 
Vol a-1128,1137-1140 

Pyrofilm Corp •• Whippany, N.J. 
Vol a-1154 

Resistance PrOds., Harrisburg, Pa. 
Vol 3-1150 

TRW/IRC Fixed ReSistors, Boone, N.C .. 
VoI3°1180,11a3 

TRW IIRC Fixed ReSistors, BurUngton, 
Iowa ................................ Vol 3e1186-1188 

Vlctoreen Instr., Cleveland, Ohio 
Vol a-1192-1194 

Vishay Resistor PrOd. Dlv., Malvern, Pa. 
Vol a-1196,1197 

Wagner Elec. Corp., Uvlngston, N.J~ 
Vol a-1169 

Weiwyn Canada Ltd., London, Ont., 
Can ......................... VoI3-112l1,1137-114O 

Consoiidated ReSistance Amer., Yonkers, 
N.Y. 

Constanta Co. of Can .• Montreal, can. 
crs Corp, Elkhart, Ind. 
CW Industries, Warminster, Pa. 
Electra/Midland Corp .• Mineral Wells, Tex. 
EMC Technology Inc, Cherry Hill, N.J. 
Halex. Inc., Torrance: Cal. . 
HyComp Inc., Maynard, Mass. 
Int·l. Components Corp., Farmingdale, 

N.Y. 
Mepco. Inc .• Morristown. N.J. 
Metavac, Inc., Flushing, N.Y. 
M.I.A.L. U.S.A;, Inc., Nutley, N.J. 
RCA Parts & Accessories, Deptford, N.J. 
Raon Resistor Corp., Fra%er, Pa. 
Sescor, Inc., ftorwood, N.J. 

Sensor Technology, Chatsworth, CaL 
Shlgoto Inds., Ltd., New York, N.Y. 
Sistek Corp., Oran~, Cat. 
Stettner-Trush Inc., Cazenoyia. N.Y. 
Thin Film Services, Gile, Wisc. 
Untted Mineral & Chem. Corp .• New York. 

N.Y. 
Ward Leonard Hagerstown Diy., 

Hagerstown. Md. 

ReSistors, Film, 
Nonmetallized 

Alreo Speer Eletms, Dlv. Alreo, Inc., 
Bradford.;Pa ........................... Vol 3el099 

Dale Elctms., Inc., Columbus, Neb. 
Vol 301139 

Dale ElectroniCS, Inc., Norfolk, Nebr. 
Vo13-1139 

Dale Sclms. Can.da, Ltd., 
Scarborough, Ont., Can ....... Vol 301139 

Resistance PrOds., Harrisburg, Pa. 
VoI3-11&1 

Welwyn Canada Ltd., London, Ont~ 
Can ............................................. Vol a-1139 

Cal-R. Inc., Santa MOnica. Cal. 
Centraleb Elctms Dlv., Milwaukee, Wise 
Constanta Co. of Can., Montreal, Can. 
HyComp Inc., Maynard, Mass. 
Integrated Mierosystems Inc;., Mt .. View. 

Cal. 
Mlni-Systems, Inc, North Attleboro, 

Mass. 
Ohmite Mfg. Co., Skokie, III. 
RCA Parts & Accessories. Deptford. N.J. 
Sprague Elec. Co., No. Adams, Mass. 
TRWIIRC Fixed ReSistors, Boone, N.C. 
TRW IIRC Fixed ReSistors, Burlington, 

Iowa 
United Mineral & Chem. Corp .. New York, 

N.Y. 

Resistors, Aame Retardant 
TRW IIRC Fixed Aeslstors, Boone, N.C. 

Vol 30 1184 
TAW IIRC Fixed Resistors,. Burlington, 

Iowa ................................... , ...... Vol 301181 

ReSistors, Flexible 
Lectrohm Diy. of Capco, Inc .• Grand 

Junction, Col. 
RCA Parts & Accessories. Deptford, N.J. 
Thin Film Services. Gila, Wise. 

ReSistors, Flux-Sensitive 
American Aerospace Controls Inc., 

Farmingdale, N.Y. 

Resistors, Fuse 
Dale Elctrns., Inc., Columj)us, Neb. 

Vol 3-1134,1136 
Dale Electronics, Inc., Norfolk, Nebr. 

" Vol 3-1134,1136 
Dale Elctms. Canada, Ltd., 

Scarborough, Ont., Can. 
Vol 301134,1136 

TRWIIRC Fixed ReSistors, Boone, N.C. 
Vol 3-1184 

Welwyn Canada Ltd., London, Ont., 
Can ................................... Vol a-1134,1136 

Arcidy Assocs .• Manchester. N. H. 
Cal-R, Inc .• Santa Monica, Cal. 
Corning Glass Works, Elctrn. Prods. 

Dlv., Corning, N.Y. 
E-Systems, Inc., Memcor Dlv., 

Huntington, Ind. 
Edison Elctrns. Div., Manchester. N.H. 
Gamble, Charles T. Inda., Riverside, 

N.J. 
Kelvin. Van Nuys. Cal. 
Lectrohm Diy. of Capco, Inc., Grand 

Junction, Col. 
Milwaukee ReSistor, Milwaukee, Wise. 
Nytronics Inc., Darlington, S.C. 
Ohio Carbon Co .• Cleveland, Ohio 
RCL Elctrns. Inc., Irvington, N.J. 
Seacor, Inc., Norwood, N.J. 
Ultronix. Inc .• Grand Junction, Colo. 
United Mineral & Chem. Corp,: New York. 

N.Y. 
Workman· Elctrn. Prods •. Inc .• Sarasota. 

Fla. 

ReSistors, Glass 
Coming Glass Works, Elctm. Prods. 

DiY., Corning, N. Y ........ , Vol 3e1124,1125 
Vlctoreen Instr., Cleveland, Ohio . 

Vol 3-1195 
Bendix Corp .• Sturbridge, Mass. 
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PRODUCT INDEX & DIRECTORY 
Dale Elctrns., Inc., Columbus, Neb. 
Gamble, Charles T. Inds., Riverside, 

N.J. 
Mepco, Inc., Morristown, N.J. 
Metavac, Inc., Flushing. N.Y. 
Pyrofllm Corp., Whippany, N.J, 
United Mineral & Chern. Corp., New York, 

N.Y. 

Resistors, Heat Sink Encased 
-See Resistors, Integral 
Heat Dissipator 

Resistors, High Frequency 
Dale Elctrns., Inc., Columbus, Neb. 

Vol3e1138,114o 
Dale Electronics, Inc., Norfolk, Nebr. 

Vol 3.1138,1140 
Dale Elctrns. Canada, Ltd., 

Scarborough, Ont., Can. 
Vol 3.1138, 1140 

Resistance Prods., Harrisburg, Pa. 
Vol 3.1162 

Resistors, Inc., Chicago, III ... Vol 3e1168 
TRW /IRC Fixed Resistors, Burlington, 

Iowa ................................ Vol 3.1181,1188 
Welwyn Canada Ltd., London, Ont., 

Can ................................... Vol 3.1138,1140 
Arcidy Assocs., Manchester, N. H. 
Beman Mfg., Inc., New Cumberland, Pa. 
Cal-R, Inc., Santa Monica. Cal. 
Carbone Corp., Boonton, N.J. 
Carborundum Co., Niagara Falls, N.Y. 
Constanta Co. of Can., Montreal, Can. 
Corning Glass Works, Elctrn. Prods. 

Dlv., Corning, N.Y. 
Edison Elctrns. Div., Manche~ter, N.H. 
Elctrn. Precision Comps., Mt. Vernon, N.Y. 
Erie Technological Prods. (EEM), Erie, 

Pa. 
General Radio Co., Concord, Mass. 
General ReSistance, Inc., Mt. Vernon, N.Y. 
Kelvin, Van Nuys, Cal. 
KRL Electronics, Manchester, N.H. 
Mepco, Inc., Morristown, N.J. 
Mini-Systems, Inc, North Attleboro, 

Mass. 
Pyrofilm Corp., Whippany, N.J. 
RCL Elctrns., Inc., Irvington, N.J. 
Tel Labs., Manchester, N.H. 
TRW IIRC Fixed ReSistors, Boone, N.C. 
Ultronix, Inc., Grand Junction, Colo. 
Victoreen Instr., Cleveland, Ohio 
Vishay Resistor Prod. Div., Malvern, Pa. 
Ward Leonard Hagerstown Div., 

Hagerstown, Md. 

Resistors, High Megohm 
(Over 22 megohms) 

Allen-Bradley Co., Milwaukee, Wisc. 
Vol 3.1093-1095 

Caddock Elctrns., Riverside, Cal. 
Vol 3.1103,1105, 1112 

CTS Corp, Elkhart, Ind ............. VoI3.1113 
Dale Elctrns., Inc., Columbus, Neb. 

Vol 3.1138-1141 
Dale Electronics, Inc., Norfolk, Nebr. 

Vol3e1138-1141 
Dale Elctrns. Canada, Ltd., 

Scarborough, Onl, Can. 
Vol 3.1138-1141 

Int'l. Components Corp., Farmingdale, 
N. Y ............................................... Vol 3e482 

Pyrofilm Corp., Whippany, N.J. 
Vol 3.1154 

Resistance Prods., Harrisburg, Pa. 
Vol3e116O,1162 

Tel Labs., Manchester, N.H ... Vol 3.1179 
TRWIIRC Fixed ReSistors, Burlington, 

Iowa ...................... Vol 3.1181,1186,1188 
TRWIIRC Fixed ReSistors, Philadelphia, 

Pa ..................................... VOl 30 1190,1191 
Victoreen Instr., Cleveland, Ohio 

Vol 3.1192-1195 
Welwyn Canada Ltd., London, Ont., 

Can ................................... Vol 3.1138-1141 
Beman Mfg., Inc., New Cumberland, Pa. 
Cal-R, Inc., Santa Monica, Cal. 
Carbone Corp., Boonton, N.J. 
Centralab Elctrns Div., Milwaukee, Wise 
Consolidated Resistance Amer., Yonkers, 

N.Y. 
Constanta Co. of Can., Montreal, Can. 
Corning Glass Works, Elctrn. Prods. 

Div., Corning, N.Y. 
Electra/Midland Corp., Mineral Wells, Tex. 
Elctrn. Precision Comps., Mt. Vernon, N.Y. 

Erie Technological Prods. (EEM), Erie, 
Pa. 

AFI Industries Inc., Long Branch, N. J. 
Keithley Instrs., Inc., Cleveland, Ohio 
Kelvin, Van Nuys, Cal. 
Marstan ReSistor, Orange, N.J. 
Mepco, Inc., Morristown, N.J. 
Mini-Systems, Inc, North Attleboro, 

Mass. 
New England Instr., Natick, Mass. 
Penn Airborne Prods., Southampton, Pa. 
RCL Elctrns., Inc., Irvington, N.J. 
Ross Engrg. Corp., Campbell, Cal. 
Seacor, Inc., Norwood, N.J. 
Shallcross, Selma, N.C. 
Sprague Elec. Co., No. Adams, Mass. 
Stackpole Carbon Co., Elctrn. Compo 

Div.-Soft Ferrites/Special Resistors, St. 
Marys, Pa. 

Thin Film Services, Gile, Wisc. 
TRW IIRC Fixed ReSistors, Boone, N.C. 
United Mineral & Chem. Corp., New York, 

N.Y. 
Ward Leonard Hagerstown Div., 

Hagerstown, Md. 

Resistors, High Temperature 
(Over 125 C) 

Caddock Elctrns., Riverside, Cal. 
Vol 3.1105-1112 

Carborundum Co., Niagara Falls, N.Y. 
Vol 3.1118 

Dale Elctrns., Inc., Columbus, Neb. 
Vol 301127 

Dale ElectroniCS, Inc., Norfolk, Nebr. 
Vol 301127 

Dale Elctrns. Canada, Ltd., 
Scarborough, Ont., Can ....... Vol 301127 

Omtronics Mfg., Omaha, Neb. 
Vol 3.1155-1159 

RCL Elctrns., Inc., Irvington, N.J. 
Vol3e1165 

Shallcross, Selma, N.C. VoI3.1170-1172 
TRW IIRC Fixed ReSistors, Boone, N.C. 

Vol3e1184 
TRW IIRC Fixed Resistors, Burlington, 

Iowa .......................................... Vol 301188 
Welwyn Canada Ltd., London, Ont., 

Can ............................................. Vol 3.1127 
Arcidy Assocs., Manchester, N. H. 
Beckman Instrs., Helipot Div., Fullerton, 

Cal. 
Cal-R. Inc .• Santa Monica, Cal. 
Cal-R, Inc., Capacitor Div., Santa Monica, 

Cal. 
Cal-R, Inc., Santa Monica, Cal. 
Cal-R, Inc., Thermonetics Div., Santa 

Monica, Cal. 
Centralab Elctrns Div., Milwaukee, Wisc 
Consolidated Resistance Amer., Yonkers, 

N.Y. 
Constanta Co. 01 Can., Montreal, Can. 
Corning Glass Works, Elctrn. Prods. 

Div. Corning, N.Y. 
E-Systems, Inc., Memcor Div., 

Huntington, Ind. 
Edison Elctrns. Div., Manchester, N.H. 
Electra/Midland Corp., Mineral Wells, Tex. 
Elctrn. Precision Comps., Mt. Vernon, N.Y. 
Hybrid Technology Corp., Arlington, 

Tex. 
Kelvin, Van Nuys, Cal. 
KRL ElectroniCS, Manchester, N.H. 
Lectrohm Div. of Capco, Inc., Grand 

Junction, Col. 
Marstan Resistor. Orange, N.J. 
Mepco, Inc., Morristown, N:J. 
Milwaukee ReSistor, Milwaukee, Wisc. 
Mini-Systems, Inc, North Attleboro, 

Mass. 
New England Instr., Nabck, Mass. 
Nytronics Inc., Darlington, S.C. 
Ohmlte Mfg. Co., Skokie, III. 
Pyrofilm Corp., Whippany, N.J. 
RCA Parts & Accessories, Deptford, N.J. 
Seacor, Inc., Norwood, N.J. 
Tel Labs., Manchester, N.H. 
Ultronix, Inc., Grand Junction, Colo. 
United Mineral & Chem. Corp., New York, 

N.Y. 
Victoreen Instr., Cleveland, Ohio 
Ward Leonard Hagerstown Div., 

Hagerstown, Md. 

Resistors, Low Temperature Coefficient 
Resistors, High Voltage (1,000 

Volts & Over) 
Caddock Elctrns., Riverside, Cal. 

Vol 301105-1110,1112 
Carborundum Co., Niagara Falls, N.Y. 

Vol30t117,1118 
Centralab Elctrns Dlv., Milwaukee, Wlsc 

Vol 20592 
C!S Corp, Elkhart, Ind ............. Vol 3-1113 
Dale Elctrns., Inc., Columbus, Neb. 

Vol 301139,1141 
Dale ElectroniCS, Inc., Norfolk, Nebr. 

Vol 301139,1141 
Dale Elctrns. Canada, Ltd., 

Scarborough, Ont., Can. 
Vol 3.1139,1141 

Gamble, Charles T. Inds., Riverside, 
N.J ............................................. Vol 3.1142 

Julie Research Lab., New York, N.Y. 
Vol 3.1144 

Omtronics Mfg., 'Omaha, Neb. 
Vol3e1155-1158 

Pyrofllm Corp., Whippany, N.J. 
Vol 3-1154 

RCL Elctrns., Inc., Irvington, N.J. 
Vol 301167 

Resistance Prods., Harrisburg, Pa. 
Vol 3.1160-1162 

Shallcross, Selma, N.C. Vol3e1170,1171 
Tel Labs., Manchester, N.H ... Vol 301179 
TRW IIRC Fixed ReSistors, Boone, N.C. 

Vol 301182, 1183 
TRW IIRC Fixed ReSistors, Burlington, 

Iowa ................................ Vol 301181,1187 
Victoreen Instr., Cleveland, Ohio 

Vol 301192-1195 
Vishay Resistor Prod. Div., Malvern, Pa. 

Vol 301196 
Welwyn Canada Ltd., London, Ont., 

Can ................................... Vol 3·1139,1141 
Allen-Bradley Co., Milwaukee, Wisc. 
Barlh Elctrns., Inc., Cleveland, Ohio 
Beman Mfg., Inc., New Cumberland, Pa. 
Cal-R, Inc., Santa Monica, Cal. 
Clarostat Mfg. Co., Inc., Dover, N.H. 
Constanta Co. 01 Can., Montreal, Can. 
Corning Glass Works, Elctrn. Prods. 

Div., Corning, N.Y. 
Elctrn. Precision Comps., Mt. Vernon, N.Y. 
AFI Inqustries Inc., Long Branch, N. J. 
Int'l. Components Corp., Farmingdale, 

N.Y. 
Kelvin, Van Nuys, Cal. 
KRL ElectroniCs, Manchester, N.H. 
Mepco, Inc., Morristown, N.J. 
Mini-Systems, Inc, North Attleboro, 

Mass. 
RCA Parts & Accessories, Deptford, N.J. 
Ross Engrg. Corp., Campbell, Cal. 
Seacor, Inc., Norwood, N.J. 
Sprague Elec. Co., No. Adams, Mass. 
United Mineral & Chem. Corp., New York, 

N.Y. 
Ward Leonard Elec. Co., Mt. Vernon, N.Y. 
Ward Leonard Hagerstown Div., 

Hagerstown, Md. 

Resistors, Hot Molded 
Allen-Bradley Co., Milwaukee, Wisc. 

Vol 301093-1095 
Inl'l. Components Corp., Farmingdale, 

N. Y ............................................... Vol 3.482 
KRL ElectroniCS, Manchester, N.H. 

Vol3e1145 
Ohmlte Mfg. Co., Skokie, III ... Vol 301152 
Arcidy Assocs., Manchester, N. H. 
Centralab Elctrns Div., Milwaukee, Wlsc 
Kelvin, Van Nuys, Cal. 
Shlgoto Inds., Ltd., New York, N.Y. 
TRWIIRC Fixed ReSistors, Boone, N.C. 
TRWIIRC Fixed ReSistors, Burlington, 

Iowa 
TRW IIRC Fixed ReSistors, Philadelphia, 

Pa. 

Resistors, Integral Heat 
Dissipator 

Dale Elctrns., Inc., Columbus, Neb. 
Vol 301131,1132,1135 

Dale ElectroniCS, Inc., Norfolk, Nebr. 
Vol 301131,1132, 1135 

Dale Elctrns. Canada, Ltd., 
Scarborough, Ont., Can. 

Vol3e1131,1132,1135 
Gamble, Charles T. Inds., Riverside, 

N.J ........................ , .......... Vol 3e1142,1143 
Omtronlcs Mfg., Omaha, Neb. 

Vol 3.1156,1157; Vol 40496* 

RCL Elctrns., Inc., Irvington, N.J. 
Vol 301167 

Shallcross, Selma, N.C ............. Vol 10501 
Tel Labs., Manchester, N.H ... Vol 3e1178 
Welwyn Canada Ltd., London, Ont., 

Can ......................... Vol 301131,1132,1135 
Arcidy Assocs., Manchester, N. H. 
Cal-R, Inc., Santa Monica, Cal. 
Cal-R, Inc., Capacitor Div., Santa Monica, 

Cal. 
Cal-R, Inc., Santa Monica, Cal. 
Cal-R, Inc., Thermonetics Div., Santa 

Monica, Cal. 
Corning Glass Works, Elctrn. Prods. 

Dlv., Corning, N.Y. 
Elctrn. Precision Comps., Mt. Vernon, N.Y. 
Hybrid Technology Corp., Arlington, 

Tex. 
Lectrohm Div. of Capco, Inc., Grand 

Junction, Col. 
Nytronics Inc., Darlington, S.C. 

Resistors, Low Temperature 
Coefficient 

Alrco Speer Elctrns, Dlv. Alrco, Inc., 
Bradford, Pa ........................... Vol 301099 

Caddock Elctrns., Riverside, Cal. 
Vol 301103, 1108-1108 

Dale Elctrns., Inc., Columbus, Neb. 
Vol301133,1137,t138 

Dale ElectroniCS, Inc., Norfolk, Nebr. 
Vol 301133,1137,1138 

Dale Elctrns. Canada, Ltd., 
Scarborough, Ont., Can. 

Vol 301133,1137,1138 
Gamble, Charles T. Inds., Riverside, 

N.J ............................................. Vol 3-1142 
Julie Research Lab., New York, N.Y. 

Vol 3·1144 
Omtronics Mfg., Omaha, Neb. 

Vol 301155-1158; Vol 4"496* 
RCL Elctrns., Inc., IrVington, N.J. 

Vol3e1164-1167 
Shallcross, Selma, N.C. VoI3.117Cl-1172 
Tel Labs., Manchester, N.H ... Vol3e1179 
TRW IIRC Fixed ReSistors, Burlington, 

Iowa ................................ Vol 301186, 1187 
Wagner Elec. Corp., Livingston, N.J. 

Vol 3·1169 
Welwyn Canada Ltd., London, Ont., 

Can ......................... Vol 301133,1 t 37,1138 
Allen-Bradley Co., Milwaukee, Wlsc. 
Arcidy Assocs., Manchester, N. H. 
Beckman Instrs., Helipot Dlv., Fullerton, 

Cal. 
Burr-Brown Resch. Corp., Tucson, Ariz. 
Cal-R, Inc., Santa Monica, Cal. 
Cal-R, Inc., CapaCitor Div., Santa Monica, 

Cal. 
Cal-R, Inc., Santa Monica, Cal. 
Cal-R, Inc., Thermonetics Div., Santa 

Monica, Cal. 
Consolidated Resistance Amer., Yonkers, 

N.Y. 
Constanta Co. of Can., Montreal, Can. 
Corning Glass Works, Elctrn. Prods. 

Div., Corning, N.Y. 
Cox & Ce., Inc., New York, N.Y. 
CW Industries, Warminster, Pa. 
E-Systems, Inc., Memcor Dlv., 

Huntington, Ind. 
Edison Elctrns. Div .. Manchester, N.H. 
Electra/Midland Corp., Mineral Wells,Tex. 
Electro Mats. Corp. Amer., Mamaroneck, 

N.Y. 
Electro Sci. Inds., Portland, Ore. 
Elctrn. Precision Comps., Mt. Vernon, N.Y. 
AFI Industries Inc., Long Branch, N. J. 
General Resistance, Inc., Mt. Vernon, N.Y. 
Guildline Instrs., Inc., Larchmont, N.Y. 
Int'l. Components Corp., Farmingdale, 

N.Y. 
Julie Research Lab., New York, N.Y. 
Kelvin, Van Nuys, Cal. 
KRL Electronics~ Manchester, N.H. 
Lectrohm Div. of Capco, Inc .. Grand 

Junction, Col. 
Marstan ReSistor, Orange, N.J. 
Mepco, Inc., Morristown, N.J. 
Mini-Systems, Inc, North Attleboro, 

Mass. 
New England Instr., Natick, Mass. 
Nytronics Inc., Darlington, S.C. 
Ohmite Mfg. Co., SkokIe, III. 
Precision Resistor Co., Hillside, N.J. 
Pyrofllm Corp., Whippany, N.J. 
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Resistors, Low Temperature Coefficient (cont'd) PRODUCT INDEX & DIRECTORY 
Reon ReslstorCorp~ Frazer, Pa. 
Reslston, Inc., .Chicago, III. 
Seacor, Inc., . Norwood, N.Jc 
Shallco,lnc., Smithfield, N.C .. 
Stettner-Trush Inc., Cazenovia. N.Y. 
Texas Instruments, AttlebQro, Mass. 
TRWIIRC Fixed Rellilltors, Boone, N.C. 
Ultronix, Inc., Grand Junction, Colo. 
United Mineral & Chem,.Corp., New York, 

N.Y. 
Vlwy Resistor Prod. Dlv., "lIlvem, Pa. 
Ward Leonard Elec.Co., Mt. Vernon. N.Y. 
Ward Leonard Hagerstown Div., 

Hagerstown, Md. 

Resistors, Metal Glazed 
Resistance Prods., Harrisburg, Pa. 

Vol:t-1160 
TRWIIFlC Fixed Resistors, Boone, N.C. 

Vol 3."80,1182 
Wsgner Elec. Corp., Livingston, N.J. 

Vol:t-1169 
Beckman Inst,.~ HeUpot Dlv., Fullerton, 

Cal. 
Caddock EIC1rns., Rlve,.lde, Cal. 
Centralab Ek:trns Div., Milwaukee, Wlsc 
CTS Corp, Elkhart, Ind. 
Electro Mats. Corp. Amer., Mamaroneck, 

N.Y. 
ElectrcrSCi.ence Labs., Pennsauken, N. J. 
Int'!. Components Corp., Farmingdale, 

N.Y. 
Seacor, Inc., Norwood, N.J. 
United Mineral & Chem. Corp., New York, 

N.Y. 
Vk:toreen Instr., Cleveland, Ohio 

Resistors, Microwave 
Bird Ek:trn., Cleveland, Ohio .... Vollea97 
Caddock EIC1ms., Riverside, Cal. 
Carborundum Co., Niagara Falls, N.Y. 
Centralall Elctrne Dlv., Milwaukee, Wise 
CES Elctms., Brooklyn, N.Y. 
Constanta Co. of Can., Montreal, Can. 
Dale EIC1ms., Inc., Columbus, Neb. 
EMC Technology Inc, Cherry Hill, N,J. 
General Radio Co., Concord. Mass. 
Metavac, I~c., Flushing, N.Y. 
Mlni-Systems, Inc, North Attleboro, 

Mass. 
Norsallndustries, Inc., Brentwood, N.Y. 
Pyrofllm Corp., Whippany, N.J. 
RCL Ek:tma., Inc., Irvington, I'4.J. 
TRW IIRC Fixed ResistorS, Burlington, 

Iowa 
United Mineral & Chem. Corp., New York, 

N.Y. .' 
Welnschel Engrg. Co., (;althersburg, 

Md. 

Resistors, Negative 
Temperature Coefficient 

Centrailib Elctms Div., Milwaukee, Wisc 
VOI2e592; Vol :t-1216 

Fenwal Elctrns., Framingham, Mass. 
Vol2e1162 

NL Inds., Inc., Hightstown, N.J. 
VoI2e1170 

ReL Elctrns., Inc., Irvington, N.J. 
VOl 3.1164, 1165 

Shallcross, Selma, N.C. 
Vol3e117o-1172, 1176 

Vishay Resistor Prod. Dlv., Malvern, Pa. 
Vol3e1197 

ArCidy Assocs., Manchester, N. H. 
Beckman Instrs., Helipot Div., Fullerton, 

Cal. 
Beman Mfg., Inc., N_ Cumberland, Pa. 
Bendix Corp., Sturbridge, Mass. 
Cal-R, Inc., Santa Monica, Cal. 
Cal-R, Inc., CapaCitor Diy., Santa Monica, 

Cal. 
Cal-R, Inc., Santa Monica, Cal. 
Cal-R, Inc., Thermonetics Div., Santa 

Monica, Cal. 
Carbone Corp., Boonton, N.J. 
Carborundum Co., Niagara Falls, N.Y. 
Consolidated Resistance Amer., Yonkers, 

N.Y. 
Constanta Co. of Can., Montreal, Can. 
Cox & Co., Inc., N_ York, N.Y. 
Dale EIC1rns., Inc., Columbus, Neb. 
E-systems, Inc;, Memcor Dlv., 

Huntington, Ind. 
Edison Elctrns,·,DiY., Manchester. N.H. 
Elctrn. PreCision Camps .. Mt. Vernon, N.Y. 

Gamble, Charles T. Inds" RiverSide, 
N.J. . 

General Resistance. Inc.,Mt. Vernon, N.Y. 
KelVin, Van Nuys, Cal. 
Keystone Carbon Co., St. Marys, Pa. 
Mepco, Inc., Morristown, N.J. 
New England In~tr .• Natick, Mass. 
Pyrofilm Corp., Whippany, N.J. 
Resistance Prods., .Harrjsburg, Pa. 
Rodan Ind's .• Anaheim, cli: 
Tel Labs., Manchester, N.H. 
Texas Instruments, AttleMro, Mass. 
Thin Film Services, Gile, Wisc. 
TRW IIRC Fixed ReSistors, Burlington, 

Iowa 
United Mineral & Chem. Corp., New York, 

N.Y. 
Victory Engrg. Corp., Springfield, N.J. 

Resistors, Non-Inductive 
CaddOCk Elctrns., Riverside,. Cal. 

Vol 3.,103"104,,,07-1109,1,11 
Carborundum Co., Niagara Falls, N.Y. 

Vol :t-1118 
Dale Elctrns., Inc" Columbus, Neb. 

VOI3·,129,1133 
Dale ElectroniCS, Inc., Norfolk, Nebr. 

Vol3e1129,1133 
Dale EIC1rns. Canada, Ltd., 

Scarborough, Ont., Can. 
Vol 3.1129,1 133 

Gamble, Charles T. Inds., Riverside, 
N.J ............................................. Vol 3·,142 

Hybrid Technology Corp., Arlington, 
Tex ............................................... Vol2e597 

Omtronlcs Mfg., Omaha, Neb. 
Vol 3-1155-1158; VoI4.496~ 

RCL Elclrns., Inc., Irvington, N.J. 
Vol3e1164-1167 

Resistors, Inc:, Chicago, III ... Vol 3-1168 
Shallcross, Selma, N.C. VoI3-1.170-117S 
Tel Labs., Manchester, N.H. 

. Vol3e1178,1179 
TRWflRCFixed ReSistors, Boone, N.C. 

Vol 3-1183,1185 
TRW II.RC Fixed Resistors, Burlington, 

lo",a ................................ Vol3et186,1187 
Welwyn Canada Ltd., London, Ont., 

Can ................................... Vol :t-1129,1133 
Arcidy Assocs., Manchester, N. H. 
Beckman lnetrs., Hellpot Dlv., Fullerton, 

Cal. 
Beman Mfg., Inc., New Cumberland, Pa. 
Cal-R, Inc., Santa Monica, Cal. 
Cal-R, Inc., CapaCitor Div., Simta Monica, 

Cal. 
Cal-R, Inc., Santa Monica, Cal. 
Cal-R, Inc., Thermonetics Div., Santa 

Monica, Cal. 
Carbone Corp., Boonton, N.J. 
Consolidated ReSistance Amer., Yonkers. 

N.Y. 
Constanta Co. of Can .. Montreal, Can. 
Corning Glass Works, Elctrn. Prods. 

Dlv., Corning, N.Y. 
E·Systems, Inc., Memcor Dlv., 

Huntington, Ind. . 
Edison Elctrns. Div., Manchester, N.H. 
Electro Sci. Inds., Portland, Ore. 
Elctrn. Precision Comps" Mt. Vernon, N.Y. 
General ReSistance, Inc., Mt. Vernon, N.Y. 
Julie Research Lab., New York, N.Y. 
Kelvin, Van Nuys, Cal. 
KRL ElectroniCS, Manchester, N.H. 
Lectrohm Div. of Capco, Inc., Grand 

Junction, Col. 
Marstan ReSistor, Orange, N.J. 
Mepco, Inc., Morristown, N.J. 
Milwaukee ReSistor, Milwaukee, WIse. 
Mini-Systems, Inc, North Attleboro, 

Mass. 
Nytronics Inc .• Darlington, S.C. 
Ohmlte Mfg. Co., Skokie, III. 
Precision ReSistor Co., Hillside, N.J. 
Pyrofilm Corp., Whippany, N.J. 
Reon Resistor Corp., Frazer, Pa. 
Resistance Prods., Harrisburg, Pa. 
Samarius, Inc,. Derby, Conn. 
Seacor, Inc., Norwood, N;J. 
Shigoto Inds., Ltd., New York, N.Y. 
Sprague Elec. Co., No. Adams, Mass. 
Stackpole CarMn Co., Elctrn. Compo 

Div.-Soft Ferrites/Special Resistors. St. 
Marys, Pa. . 

Ultranix, Inc., Grand Junction, Colo. 
Vishay Resistor Prod. Div., Malvern, Pa. 
Ward Leonard Elec. Co., Mt. Vernon, N.Y. 

Ward Leonard Hagerstown DiY., 
Hagerstown, Md. 

Workman Elctm. PrOdS., Inc., Sarasota, 
Fla. 

Resistors, Oil Filled 
Consolidated Resistance Amer., Yonkers, 

N.Y. 
Dale. Ek:trns., Inc., Columbus, Neb. 
Edison Elctms. Diy., Manchester. N.H. 
General Resistance, Inc., Mt. Vernon, N.Y. 
Julie Research Lab., N_ York, N.Y. 
Julie Research Lab., New York, N.Y. 
KRL ElectroniCS, Manchester, N.H. 
RCL EIC1rns., Inc., Irvington, N.J. 
Tel Labs., Manchester, N.H. 
Ultronix, Inc., Grand Junction, Colo. 
Vishay Resistor Prod. Div~ Malvern, Pa. 

Resistors, Plug-In 
Dale Elctrns., Inc., Columbus, Neb. 

Vol 3.,134 
Dale ElectroniCS, Inc.., Norfolk, Nebr. 

Vol 3-1134 
Dale EIC1rns. Canada, Ltd., 

Scarborough, Ont., Can ....... Vol 3-1134 
Welwyn Caneda Ltd., London, Ont., 
C.n ................... _ ....................... Vol 3.,,34 

ArCidy Assocs., Manchester, N. H. 
AFt Industries Inc., Long Branch, N. J. 
Kelvin, Van Nuys. Cal. 
Ohmlte MIg. Co., Skokie, III. 
tRW IIRC Fixed ReSistors, Boone, N.C. 
Ultronix, Inc., Grand Junction, Colo. 

Resistors, Positive 
Temperature Coefficient 

NL Inds., Inc., Hightstown, N.J. 
Vol2e1171 

RCL Elctrns., Inc., Irvington, N.J. 
Vol3e1164, 1165 

Shallcross, Selm., N.C. 
VoI3·"7G-,,72,,,76 

TRW IIRC Fixed ReSistors, Boone, N.,,: 
Vol :t-1184 

Arcidy Assocs., Manchester, N. H. 
Beckman Instrs., HeUpot Dlv., Fullerton, 

Cal. 
Cal-R, Inc., Santa Monica, Cal. 
Cal-R, Inc., Capacitor Div., Santa Monica, 

Cal. 
Cal-R, Inc., Santa Monica, Cal. 
cal-R, Inc., Thermonetics Div., Santa 

Monica. Cal. 
Carborundum Co., Niagara Falls, N.Y. 
Centralab EIC1rns Div., Milwaukee, Wisc 
Consolidated Resistance Amer., Yonkers. 

N.Y. 
Constanta Co. of Can., Montreal, Can. 
Dale Elctrns., Inc., Columbus, Neb. 
E-Systems, Inc.., Memcor Dlv., 

Huntington, Ind. 
Elctrn. Precision Camps., Mt. Vernon. N.Y. 
Gamble, Charles T. Inds., Riverside, 

N.J. 
General Resistance, Inc., Mt. Vernon, N.Y. 
Julie Research Lab., New York, N.Y. 
Julie Research Lab., New York, N.Y. 
Kelvin, Van Nuys, Cal. 
KRL ElectroniCs, Manchester, N.H. 
LeClrohm Div. of Capco, Inc .• Grand 

Junction, Col. 
Marstan Resistor, Orange. N.J. 
Mepco, Inc., Morristown, N.J. 
Milwaukee.Reslstor, Milwaukee, Wlsc.. . 
Ohmlte Mfg. Co., Skokie, III. 
Precision Resistor Co .. Hillside, N.J. 
Pyrofilm Corp., Whippany, N.J. 
Rodan Ind's., Anaheim, Ca. 
Sprague Elec. Co., No. Adams. Mass. 
Tel Labs., Mllinchester, .N.H. 
Texas Instruments, Attleboro, Mass. 
Thin Film Services, Gile, Wisc. 
TRW liRe Fixed ReSistors, Burlington, 

Iowa 
TRWIIRC Fixed Resistors,Phlladelphia, 

Ps. 
Ultronix, Inc., Grand Junction, Colo. 
Vlshay Resistor Prod. Div •• Malvern, Pa. 
Ward Leonard Hagerstown Div., 

Hagerstown, Md. 

Resistors, Power (2 Watts & 
Over) 

Alrco Speer Elctrns, Div. A1rco.. Inc" . ' 
Bradford, Pa .... ~ .......... _ ........ Vol3e1099 

Allen-Bredley Co., MilWaukee, Wise. 
Vol :t-l093-t095 

CaddOCk Ek:trns., Riverside, Cal. 
Vol3e1105-1110 

Carborundum Co., Nlagsra Falls, .. N.Y. 
Vol :t-1118 

Clarostat Mfg. Co., Inc., Dover, N.K. 
VoI3e1218 

COrning Glas. Works, Elclrn. Prods. 
Dlv., Corning, N.Y .. ; ...... VoI3e1122, 1123 

CTS Corp, Elkhart, Ind ........... ~ Vol 3e1113 
Dale EIc!rn •• , Inc., Columbus, Neb. 

Vol :t-1128-1136, 1138-1140 
bale Electronics, Inc., Norfolk, Nebr. 

Vol 3.1128-1136, 1138-1140 
Dale Elctms. Canada, Ltd., 

Scarborough, Ont, Can. 
Vol3e1128-1136, 1138-1140 

E-Systems, Inc., Memcor Dlv., 
Huntington, Ind ....................... VoI3e1146 

Gamble, Charles T. Inds., Riverside, 
N.J .......... ; .................................. VoI3e1143 

Hybrid Technology Corp~ Arlington, 
Tex ............................................... Vol2e597 

Julie Research Lab., New York, N.Y. 
VoI3e1144 

KRL Electronics, Manchester, N.H. 
Vol3e1145 

Milwaukee ReSistor, Milwaukee, Wisc.. 
Vol3e1148-1151 

Minl-Systems, ·Inc, North Attleboro. 
Mass ......................................... Vol3e1147 

Ohmlte Mtg. Co., Skokie, III ... Vol3e1153 
Omtronics Mfg., Omaha, Neb. 

VoI3e1t55-1159; Vol 4"496* 
Pyrofllm Corp., Whippany, N.J. 

VoI3e1154 
RCL EIC1rns., Inc., Irvington, N.J. 

Vol :t-1153,1165-1167 
Resistors, Inc.., Chicago, III .. Vol 3e1168 
Shallcross, Selma, N.C. 

VoI3e1170,1171,1173-1175 
Tel Labs., Manchester, N.H ... Vol3e1178 
TRW IIRC Fixad ReSistors, Boone, N.C. 

Vol :t-1182-1t85 
TRW IIRC Flxad ReSiston, Burlington, 

Iowa ...................... Vol :t-1181,l18fl.1188 
Vlctoreen lnatr., Cleveland, OhiO 

VoI:t-1193-1195 
Welwyn Canada ltd., London, Ont, 

Can. .............. VoI3e1128-1138,1138-114O 
Alpha Components Corp., EI Segundo, 

Cal. 
ArCidy Assocs., Manchester. N. H. 
Cal-R, Inc., Santa Monica, Cat. 
Cal-R, Inc .. Capacitor Diy., Silnta Monica, 

Cal. . 
Cal·R, Inc" Thermonetics Div., Santa 

Monica. Cal. 
Centralab EIctrns Div., MHwaukee, Wisc 
Diplohmatic Div., Seattle, Wash. 
Edison Elctrns. Diy., Manchester, N.H. 
Elctrn. PreCision Comps., Mt. Vernon, N.Y. 
EMC Technology Inc, Cherry Hill, N.J. 
Kelvin, Van Nuys, Cal. 
Lectrohm Div. of Capco, Inc., Grand 

Jurtction, Col. 
Mallory Controls. Frankfort, Ind. 
Mepco, Inc., Morristown, N.J. 
Nytronics Inc .. Darlington, S.C. 
PreCision Resistor Co., Hillside, N.J. 
ReSistance PrOds., Harrisburg, Pa. 
Samarius, Inc., Derby. Conn. • 
Seacor,lnc., .Norwood, N.J. 
Shlgoto Inds., ltd., New York, N.Y. 
Sprague Elec. Co., No. Adams, Mass. 
Square I) Co., Park Ridge, III. 
Stackpole Carbon Co., Elctrn. Comp. 

Oiv.-Soft Ferrites/SpeCIal Resistors, St. 
Marys. Pa 

Ultronix,lnc., Grand Junction, Colo. 
United Mineral & Chem. Corp., New York, 

N.Y .. 
Ward Leonard Elec. Co., Mt. Vernon, N.Y. 

R~sistors, Pressure Sensitive 
Bourns, Inc~ Instr. Div~ Riverside, Calif. 

Resistors, Rectilinear 
Allen-Bradley Co., Milwauk .. , Wise. 
Astro Elctrns .• Inc., Fullerton, Calif. 
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Beckman Instrs., Hellpot Dlv., Fullerton, 
Cal. 

Bourns, Inc., Instr. Div., Riverside, Calif. 
Carbone Corp., Boonton, N.J. 
Carter Mfg. Corp., Hudson, Mass. 
Computer Instrs., Hempstead, N.Y. 
Dale Elctrns., Inc., Columbus, Neb. 
Diplohmatic Div., Seattle, Wash. 
E·Systems, Inc., Memcor Div., 

Huntington, Ind. 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y. 
Kelvin, Van Nuys, Cal. 
Litton Inds., Mt. Vernon, N.Y. 
New England Instr., Natick, Mass. 
Reon Resistor Corp., Frazer, Pa. 
Samarius, Inc., Derby, Conn. 
United Mineral & Chem. Corp., New York, 

N.Y. 

Resistors, Rhoestat-See 
Rheostats 

Resistors, Standards-See 
Standards, Resistance 

Resistors, Strip 
TRW /IRC Fixed ReSistors, Boone, N.C. 

Vol 3-1185 
Cal·R, Inc., Santa Monica, Cal. 
Dale Elctrns., Inc., Columbus, Neb. 
E-Systems, Inc., Memcor Div., 

Huntington, Ind. 
Edison Elctrns. Div., Manchester, N.H. 
EMC Technology Inc, Cherry Hill, N.J. 
Lectrohm Div. of Capco, Inc., Grand 

Junction, Col. 
Litton Inds., Mt. Vernon, N.Y. 
Metavac, Inc., Flushing, N.Y .. 
Milwaukee Resistor, Milwaukee, Wlsc. 
Pyrofilm Corp., Whippany, N.J. 
RCL Elctrns., Inc., Irvington, N.J. 
Tel Labs., Manchester, N.H. 
United Mineral & Chern. Corp., New York, 

N.Y. 
Ward Leonard Elec. Co., Mt. Vernon, N.Y. 

ReSistors, Suppressor 
Carborundum Co., Niagara Falls, N.Y. 
CW Industries, Warminster, Pa. 
Dale Elctrns., Inc., Columbus, Neb. 
Estes Engrg. Co., Gardena, Calif. 
Ohio Carbon Co., Cleveland, Ohio 
TRW /IRC Fixed ReSistors, Boone, N.C. 
United Mineral & Chem. Corp., New York, 

N.Y. 

Resistors, Surge 
Beman Mfg., Inc., New Cumberland, Pa. 
Carborundum Co., Niagara Falls, N.Y. 
Dale Elctrns., Inc., Columbus, Neb. 
Kelvin, Van Nuys, Cal. 
Milwaukee Resistor, Milwaukee, Wisc. 
Ohmlte Mfg. Co., Skokie, ilL 
RCA Parts & Accessories, Deptford, N.J. 
Rodan Ind's., Anaheim, Ca. 
Stackpole Carbon Co., Elctrn. Camp. 

Div.·Soft Ferrites/ Special Resistors, St. 
Marys, Pa. 

TRW/IRC Fixed ReSistors, Boone, N.C. 
Ward Leonard Elec. Co., Mt. Vernon, N.Y. 

Resistors, Tapped 
Caddock Elctrns., Riverside, Cal. 

Vol3ell03 
Dale Elctrns., Inc., Columbus, Neb. 

Vol3e1135 
Dale Electronics, Ine., Norfolk, Nebr. 

Vol3e1135 
Dale Elctrns. Canada, Ltd., 

Scarborough, Ont., Can ....... Vol 3e1135 
Gamble, Charles T. Inds., RiverSide, 

N.J ............................................. Vol 3-1142 
ReSistors, Inc., Chicago, III ... Vol 3e1168 
Victoreen Instr., Cleveland, Ohio 

Vol 3-1194 
Welwyn Canada Ltd., London, Ont., 

Can ............................................. Vol 3e1135 
Arcidy Assocs., Manchester, N. H. 
Burr-Brown Resch. Corp., Tucson, Ariz. 
Cal-R, Inc., Santa Monica, Cal. 
Cal-A, Inc., Thermonetics Div., Santa 

Monica, Cal. 
Centralab Elctrns Dlv., Milwaukee, Wisc 
Clarostat Mfg. Co., Inc., Dover, N.H. 
Consolidated Resistance Amer., Yonkers, 

N.Y. 
Constanta Co. of Can., Montreal, Can. 

CTS Corp, Elkhart, Ind. 
E-Systems, Inc., Memcor Dlv., 

Huntington, Ind. 
Edison Elctrns. Div., Manchester, N.H. 
Elctrn. Precision Comps., Mt. Vernon, N.Y. 
General Resistance, Inc., Mt. Vernon, N.Y. 
Kelvin, Van Nuys, Cal. 
Lectrohm Diy. of Capco, Inc., Grand 

Junction, Col. 
Mallory Controls, Frankfort, Ind. 
Mepco, Inc., Morristown, N.J. 
Milwaukee ReSistor, Milwaukee, Wisc. 
Ohmlte Mfg. Co., Skokie, III. 
RCL Elctrns., Inc., Irvington, N.J. 
Reon Resistor Corp., Frazer, Pa. 
Samarius, Inc., Derby, Conn. 
Shallcross, Selma, N.C. 
Shigoto Inds., Ltd., New York, N.Y. 
Tech Labs., Inc., Palisades Pk., N.J. 
Tel Labs., Manchester, N.H. 
TRW /IRC Fixed Resistors, Boone, N.C. 
Ward Leonard Elec. Co., Mt. Vernon, N.Y. 

Resistors, Temperature 
Sensitive-See Thermistors 

ReSistors, Tin Oxide 
Dale Elctrns., Inc., Columbus, Neb. 

Vol 3-1140 
Dale ElectroniCS, Inc., Norfolk, Nebr. 

Vol 3-1140 
Dale Elctrns. Canada, Ltd., 

Scarborough, Ont., Can ....... Vol 3-1140 
Welwyn Canada Ltd., London, Ont., 

Can ............................................. Vol 3-1140 
Corning Glass Works, Elctrn. Prods. 

Div., Corning, N.Y. 
Mallory Controls, Frankfort, Ind. 

Resistors, Variable-See 
Potentiometers 

Resistors, Voltage-Sensitive 
Carborundum Co., Niagara Falls, N.Y. 

Vo13-1116,1117 
NL Inds., Inc., Hightstown, N.J. 

Vol2e1171 
Carbone Corp., Boonton, N.J. 
Centralab Elctrns Div" Milwaukee, Wisc 
Edison Elctrns. DiY., Manchester, N.H. 
Mepco, Inc., Morristown, N.J. 
RCA Parts & Accessories, Deptford, N.J. 
Schauer Mig. Corp., Cincinnati, Ohio 
Tel Labs., Manchester, N,H. 
Victory Engrg. Corp., Springfield, N.J. 

Resistors, Wirewound 
Balco CapaCitors, Orange, N.J, 

Vol 3-1101 
Caddock Elctrns., RiverSide, Cal. 

Vol 3-,103 
Clarostat Mfg. Co., Inc., Dover, N.H, 

Vol 3.,218 
Dale Elctrns., Inc., Columbus, Neb. 

Vol 3-1127-1136 
Dale ElectroniCS, Inc., Norfolk, Nebr, 

Vol 3-1127-1136 
Dale Elctrns. 'Canada, Ltd.; 

Scarborough, Ont., Can. 
Vol3e1127-1136 

E-Systems, Inc., Memcor Div., 
Huntington, Ind ....................... Vol 3-1146 

Electro Sci. Inds., Portland, Ore. 
Volle435 

Gamble, Charfes T. Inds., Riverside, 
N.J ................................... Vol 3-1142,1143 

Julie Research Lab" New York, N.Y. 
Vol 3-1144 

Kepco, Inc., Flushing, N,Y ......... Vol 1-748 
Milwaukee Resistor, Milwaukee, Wise. 

Vol 3-1148-1151 
Ohmite Mfg. Co" Skokie, III. 

Vol 3-1152,1153 
Omtronlcs Mfg., Omaha, Neb, 

Vol 3e1155-1159; Vol 4-496' 
RCL .Elctrns., Inc., Irvington, N.J. 

Vol 3-1163-1167 
Resistors, Inc., Chicago, III, .. Vol 3-1168 
Shallcross, Selma, N.C. VoI3-117Cl-1175 
Tel Labs., Manchester, N.H. 

Vol 3-1178,1179 
TRW/IRC Fixed ReSistors, Boone, N.C. 

Vol 3-1183,1185 
Welwyn Canada Ltd., London, Ont., 

Can ................................... Vol 3e1127-1136 
Arcidy Assocs., Manchester, N. H. 
Astro Elctrns., Inc., Fullerton, Calif. , 
Automation Services Div., Windsor, N. Y. 

Rooms, Clean, Dust-Free 
Cal-R, Inc., Santa Monica, Cal. 
Carter Mfg, Corp., Hudson, Mass. 
Centralab Elctrns Div., Milwaukee, Wlsc 
Coil Specialty Co., Boalsburg, Pa. 
Consolidated Resistance Amer., Yonkers, 

N.Y. 
Diplohmatic Div., Seattle, Wash. 
Edison Elctrns. Diy., Manchester, N.H. 
Elctrn. Precision Comps., Mt. Vernon, N.Y. 
General ReSistance, Inc., Mt. Vernon, N.Y. 
Julie Research Lab., New York, N.Y. 
Kelvin, Van Nuys, Cal. 
KRL ElectroniCS, Manchester, N.H. 
Lectrohm Div. of Capco, Inc., Grand 

Junction, Col. 
Litton Inds., Mt. Vernon, N.Y. 
Mallory Controls, Frankfort, Ind. 
Marstan Resistor, Orange, N.J. 
Nytronics Inc., Darlington, S.C. 
Precision Resistor Co., Hillside, N.J. 
Reon Resistor Corp., Frazer, Pa, 
Samarius, Inc., Dllrby, Conn. 
Seacor, Inc., NorwOOd, N.J. 
Shallco, Inc., Smithfield, N.C. 
Shlgoto Inds., Ltd., New York, N,Y. 
Sprague Elec. Co., No. Adams, Mass. 
Square 0 Co., Park Ridge, III. 
TRW /IRC Fixed ReSistors, Philadelphia, 

Pa. 
Ultronix, Inc., Grand Junction, Colo. 
United Mineral & Chem. Gorp., New York, 

N.Y. 
Ward Leonard Elec. Co., Mt. Vernon, N.Y. 
Westinghouse Elec., Buffalo, N. Y. 
Workman Elctrn. Prods., Inc., Sarasota, 

Fla. 

Resistors, Wire Woven 
Cal-R, Inc., Santa Monica, Cal. 
Dale Elctrns., Inc., Columbus, Neb. 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y. 
Nytronics Inc., Darlington, S.C. 
RCA Parts & Accessories, Deptford, N.J. 
TRW/IRC Fixed ReSistors, Boone, N.C. 

Resists-See Coatings, Films, 
Transfers, Etchant Resisting 

Resolver Testers-See 
Testers, Synchro / Resolver 

Retainers, Transistor & Diode 
Vector Elctrn. Co., Inc., Sylmar, Cal. 

Vol 3eB56,957 
Atlee Corp., Woburn, Mass. 
Birnbach Co., Inc., Freeport, N.Y. 
Gibson/Egan Co., Arcadia, Calif. 
Int'l. Elctrn. Resch., Burbank, Cal. 
Jettron Prods., Hanover, N.J. 
Keystone Elctrns. Corp., New York, N.Y. 
Micro Instr. Co., Hawthorne, Cal. 
Transcon Mfg. Co., Dallas, Tex, 
Wakefield Engrg., Inc., Components Div., 

Wakefield, Mass. 

Retainers, Tube 
Inn Elctrn. Resch., Burbank, Cal. 

Retractile Cords-See Cords, 
Retractile 

Rheostats 
Biddle, James G., Plymoufh Meetfng, 

Pa ................................................. Vol 1-399 
Clarostat Mfg. Co., Inc" Dover, N.H. 

Vol 3-1218 
E-Systems, Inc., Memcor Dlv., 

Huntington, Ind ....................... Vol 3e1226 
Kepco, Ine., Flushing, N, Y ......... Vol 1-748 
Ohmite Mfg. Co., Skokie, III .•. Vol 3-1227 
Allen-Bradley Co., Milwaukee, Wisc. 
Amphenol Controls Oper. of Connector 

Div., Broadview, 1If. 
Carter Mfg. Corp" Hudson, Mass. 
Centralab Elctrns Div., Milwaukee, Wlsc 
CW Industries, Warmfnster, Pa, 
Duncan Elctrns., Costa Mesa, Cal. 
Edison Elctrns. Div., Manchester, N.H. 
Electro Sci, Inds" Portland, Ore. 
Litton Inds., Mt. Vernon, N.Y. 
Mallory Controls, Frankfort, Ind. 
Maurey Instrument Corp., Chicago, III. 
Reon Resistor Corp., Frazer, Pa. 
Samarius, Inc., Derby, Conn. 
Shigoto Inds" Ltd., New York, N.Y. 
Tech Labs., Inc., Palisades Pk., N.J. 
Techno-Comps. Corp., Van Nuys, Cal. 
Triac Elctrn. Sys., Forest Hills, N. Y. 
United Mineral & Chem. Corp., New York, 

N.Y. 
Ward Leonard Elec. Co., Mt. Vernon, N.Y. 
Westinghouse Elec., Buffalo, N. Y. 

Resolvers, Synchro Weston Comps. DiY., Archbald, Pa. 

v~~~~t~~~ .. =~~~~~~.:~.:~~:: .. ~~,~~~~:.:992 Rings, Retaining 
American Elctrns., Inc., Fullerton, Cal. 
Bendix Aerospace-Elctrns., Teterboro, N.J. 
Bowmar Instr. Corp., Ft. Wayne, Ind. 
C & A Products, Inc., WoodSide, N, Y. 
Clifton Precision, Clifton Hgts., Pa. 
Electric Indicator Co., Inc., Norwalk, Conn. 
Farrand Controls, Inc., Valhalla, N.Y. 
General MagnetiCS, Bloomfield, N.J, 
Harowe Servo Controls, W. Chester, Pa. 
IMC Magnetics Corp., Westbury, N,Y. 
IMC MagnetiCS Corp., Maywood, Cal. 
Singer Co., Little Falls, N.J. 
Transicoil, Inc., Worcester, Pa. 

Resonators, Microwave 
Aircom, Inc., Union, N.H. 
Airtron, Morris Plains, N.J. 
Collins Radio Co., Dallas, Tex. 
E & M Laboratories, Inc., Westlake 

Village, Cal. 
Frequency Engrg. Labs., Farmingdale, N.J. 
General Microwave Corp., Farmingdale, 

N.Y. 
Maury Microwave Corp., Cucamonga, 

Calif. 
MCl, fnc., La Grange, III. 
Microlab/FXR, Livingston, N.J. 
Norsal Industries, Inc., Brentwood, N.Y. 
Premier Microwave, Port Chesler, N.Y. 
Vector Industries, Palo Alto, Cal. 

Retainers, Battery 
Acme Model Engrg. Co., Ridgefield, N.J. 
Augat Inc., Attleboro, Mass. 
Keystone Elctrns. Corp., New York, N.Y. 
Transcon Mfg. Co., Dallas, Tex, 

Retainers, Relay 
American Zettler, Irvine, ca. 
Ingraham Inds., Controls Diy., 

Elizabethtown, Ky. 
Transcon Mfg. Co., Dallas, Tex. 

Eaton Corp., Engired. Fasteners Div., 
Cleveland, Ohio 

GC ElectroniCS, Rockford, III. 
PIC Design Division, Ridgefield" Conn. 
Sterling Instr., New Hyde Pk., NY 
Superior Carbon Prods., Inc., CleYeland, 

Ohio 
Templeman, D.R. Co., Plainville, Conn. 
Tridair Inds., Torrance, Calif. 
Vaco Prods, Co., Chicago, III. 
Waldes Kohinoor, Inc., Long Island City, 

N.Y. 

Rings, Slip-Brush Assemblies 
-SEte Slip Ring Assemblies 

Rivets 
APM-Hexseal, Englewood, N.J. 
Cherry Rivet & Boots Nut DiYs., Santa 

Ana, Calif. 
Circon Corp., Santa Barbara, Ca. 
Deutsch Fastener Corp., Los Angeles, 

Cal. 
Eaton Corp., Engired. Fasteners Div., 

Cleveland, Ohio 
GC ElectroniCS, Rockford, III. 
Gries Reproducer Co., New Rochelle, N.Y. 
Ico/Rally, Palo Alto, Cal. 
ITT Harper Inc., Morton Grove, III. 
Milford Rivet & Mach., Milford, Conn. 
Norelcom Inds., Inc., Farmingdale, N.Y. 
Pylon Co., Inc., Attleboro, Mass. 
Smith, Herman H., Inc., Bklyn., N.Y. 
Taylor Industries Inc., Howell, Mich. 
USM Corp., Shelton, Conn. 
Vaco Prods. Co., Chicago, III. 

Rooms, Clean, Dust-Free 
Agnew-Higgins, Inc., Garden Grove, Calif. 
Baker Co., Inc., Sanford, Me. 
Clean Room Prods., Farmingdale, N.Y. 
Merix Chem. Co., Chicago, III. 
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Rooms, Clean_Oust-Free (cont'd) 
Standard Environmental Systems, Inc" 

Totowa, N,J. 
Tenrwy EngrS., Inc., Union, N.J. 
Westinghouse Elec., Grand Rapids, Mich. 

Rooms, "Screen, Shielded-:
See Screen Rooms 

Rotary Joints, Microwave
See Joints, Rotary, 
Microwave 

Rotators-See Antenna 
Rotators 

Rotors, Motor & Generator
See Motor & Generator 
Armatures, Rotors, Stators 

Rubber, Conductive 

Sunshine SCi.lnstrs., Inc., Philadelphia, Pa. 
Taylor lnstr. Process Control Div., 

Rochester, NY 
Tech-Etch,.I"c., Hingham, Mass. 
Theta Instr. Corp., FairfIeld, N.J, 
Toledo Scale, Toledo, Ohio 
Vemaline Prods. Co., Wyckoff, N.J. 
Waldom Elclms., 100., Chicago, m. 
Scanners, Crossbar 
A. D. Data Sys., Inc., Rochester, N. y, 

Volle325 
Cunningham, Honeoye Falls, N.Y. 

VoIlea37; Vol 40333-334* 
Information Transfer, Inc., Holcomb, 

N.Y ......................................... _, ... Vol 2e803 
Matrix Corp., Beech Grove, Ind. 

VOllea55 
PPM, Inc., Bedford, Ohio .......... Volle493 
Amp Inc .• Harrisburg, Pa. 

Cal-Melex Corp., Inglewood, Cal. Lear Siegler, Anaheim, Cal. 
VoI4-4\l2* Matrix Systems Corp., Chatsworth, 

Chornerics, Inc., Woburn, Mass. I Calif. 
Electro-science Labs., Pennsauken, N. J. Monitor Labs, Inc., San Diego, Cal. 
Hardman Inc" Belleville, N.J. Takeda Riken Industry Co., Ltd., Tokyo 
Melex Corp., Edison, N.J. 176, Japan 
SWS Silicones Div., Adrian, Mich. 

Rubber Guards (For 
Equipment)-See Bumpers 

Rubber, Silicone 
Allaeo Prods Div .. Watertown, Mass. 
APM-Hexselll, Englewood, N.J. 
Bacon Inds., Watertown, Mass. 
Dow Coming Corp., Midl"nd, Mich: 
Emerson & Cuming, Inc., Canton, Masse 
General Elec. Co., Waterford, N.Y. 
General Elec: Company, Providence, R.1. 
Hardman Inc., Belleville, N.J. 
Minnesota Rubber Co., Minneapolis, Minn. 
Ram Chems., Gardena, Calif. 
SWS Silicones Div., Adrian, Mich. 
Tra-Con, Inc., Medford, Mass. 
Varflex Corp., Rome, N.Y. 

Sapphire Parts 
Alberox Corp., New Bedford, Mass. 
Basic Ceramics Inc., Hawthorne, N.J. 
Bird, Richard H. & Co., Inc., Waltham, 

Mass. 
Ceramic Magne~es, Inc., Fairfield, N.J. 
Fansteel Inc., N Chicago, III. 
Keller, Hugo P., Inc., New York, N.Y. 
Optics International, Tenafly, N.J. 
Quartzite Processing, Inc:, Malden, Mass. 
Union Carbide, San Diego, Cal. 

Scale Expanders, Meter-See 
Multipliers, Meter 

Scalers, Binary, Decade 
Amtron Inc., Midlothian, III. 
Controlcraft Corp., West Chicago, III. 
Fork Standards, W. Chicago, III. 
Harshaw Chem. Co.,. Cieveland, Ohio 
Lecroy Resch. Sys. Corp., West Nyack, 

N.Y. 
Milletron, Inc., Pittsburgh, Pa. 
Norden Dlv., Norwalk, Conn. 
Nuclear Data, Palatine, III. 
Nuclear Meas. Corp., Indianapolis, Ind. 
Nuclear Resch. Corp., Sou~mpton, Pa. 
Ormond Inc., Santa Fe Springs, Cal. 
Packard Instrument Co., Inc., Downers 

Grove, III. 
Pinlites, Fairfield, N.J. 
Signetics. Corp., Sunnyvale, Calif. 
Soltec Corp., No. Hollywood, Cal. 
3M Co., St. Paul, Minn. 

Scales, Dial 
Datak Corp., Passaic, N.J ......... Vol 2-.&79 
Amlron Inc., Midlothian, III. 
Apahouser Corp. of N;E., Boston, Mass. 
Beckman Instrs., (AISSD), Fullerton, Cal. 
Chatillon John & Sons, Kew Gardens, N.Y. 
Detecto Scales, Inc., Brooklyn, N.Y. 
Dillon, W,C; & Co., Van Nuys 340, C!llif. 
Howe Richardson Scale Co., Clifton, N.J. 
Jan Hardware Mfg. Co., Inc., Long Island . 
C~y, N.Y. 

Mechanical Engraving Co., Inc., Bronx, 
N.Y. 

Millen, James Mfg., Malden, Mass. 
Panelgraphic Corp., Caldwell, N.J. 
Photo Chemical ProdS. Cal., Santa 

Monica. Cal. , 
Smith, Herman H., Inc., Bklyn., N.Y. 

Scanners, Flying Spot 
American TIme Products, Woodslde, 

N.Y ........................................ _ .... VoI2e680 
Alden Elctrn. & Impulse Record. Equip., 

Westboro, Mass. 
Amperex Elctronlc Corp., Slatersville, 

R.I. 
General Scanning, Watertown, Mass. 
Gould Data Systems, Newton Upper Falls, 

Mass. 
Rank Precision Inds., Des Plaines, III. 
Raytheon Co., Quincy, Mass. 
Syntronlc Instrs., Inc., Addison, III. 

Scanners, Infrared 
American Time Products, WoodsIde, 

N.Y. 
Barnes Engrg. Co., Stamford, Conn. 
Bendix Corp., Ann Arbor, Mich. 
Cincinnati Elctrns. Corp., Cincinnati, Ohio 
Dolan·Jenner Inds., Inc., Melrose •. Mass .. 
General Scanning, Watertown, Mass. 
Honeywell, Minneapolis. Minn. 
HRB-Singer, Inc., State College, Pa. 
Innovation Industries Inc., Roswell, N.M. 
Rank Precision Inds., Des Plaines, III. 
Santa Barbara Resch. Ctr., Goleta, Calif. 
Scientific Technology, Mountain View, Cal. 
Skan·A-Matic Corp., Elbridge, N, Y. 

Scanners, Instrument, 
Input/Output 

CunnIngham, Honeoye Falls, N.Y. 
VoI1e3:t7; Vol 4-333-334* 

Matrix Corp., Beech Grove, Ind. 
Vo11-3SS 

North Hills Elctms., 100., Glen Cove, 
N.Y ............................................... VoI1e368 

PPM, Inc., Bedford, Ohio .......... Volle493 
A. D. Data Sys., Inc., Rochester, N.Y. 
Aerotronic Assocs., Inc., ContOOCOOk, N.H. 
Autocon Inds., Inc .• Minneapolis, Minn. 
B & F Instrs., Inc., Cornwells Hgts., Pa. 
Seckman Instrs., Cedar Grove, N.J. 
Bendix Corp. Environmtl. Sci., Saltimore, 

Md. 
Bristol Div, Waterbury, Conn 
CGS Units, Inc., Rochester, N.Y. 
Computer Prods., Ft. Lauderdale, Fla. 
Conklin Instr, Corp., Pleasant Valley, N.Y. 
Control Equip. Corp., Lowell, Mass. 
Data Graphies, San AntOniO, Tex. 
Data Specialties Inc., Highland Park, III. 
Dolan-Jenner Inds., inc., Melrose, Mass. 
Dytro Corp., Hicksville, N.Y. 
EG&G, Inc., Bedford, Mass. 
ElectroniC Research Co., Shawnee 

Miaslon, Ken. 
Fifth Dimension, Princeton, N.J. 
General Radio Co., Concord, Mass. 
Harshaw Chem. Co., Cleveland, Ohio 
Hawkeye Instrus., inc., Marion, Iowa 
Heitz, Karl, Inc., New York, N.Y. 
Information Transfer, Inc., Holcomb, 

N.Y. 
.Julie Research Lab., New York, N.Y. 
Kolisman Instr. Co., Syosset, N.Y. 
Lear Siegler. Inc., Santa Monica, Calif. 
Lear Siegler, Anaheim, Cal. 
Leeds &,Northrup Corp., No. Wales, Pa. 
Metra Instruments, Inc., Mt. View, Cal. 
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Micro Instr. Co., Hawthorne, Cal. 
Midland Standard Inc., Elgin, III. 
Monarch Marking Sys., Dayton" Ohio 
Monitor labs. Inc., San Diego, Cal. 
Monsanto Company, Electronio 

instruments, W. Caldwell, N.J. 
Nes, Inc., Itasca, IH. 
Princeton Elctrn. Prods .• New BrunswiCk, 

N.J. 
Rosemount Inc., Minneapolis. Minn. 
Skan-A-Ma~ Corp., Elbridge, N. Y. 
Teradyne, Inc., Boston, Mass. 
Test & Meaaurlng Inslrs. Inc., 

Hicksville, N.Y. 
Thiem Industries, 100., Torrance, Cal. 
3M Co., St. Paul, Minn. 
United Sys. Corp., Dayton, Ohio 
Vidar Corp., Mountain View. Cal. 
Wyle Computer Prods., Inc., EI Segundo, 

Calff. 

Scanners, Solid State 
PPM, Inc., Bedford, Ohio._ ....... Volle493 
A. 0; Data Sys., Inc~ Rochester, N.Y. 
Autocon Inds .. Inc., Minneapolis, Minn. 
Bendix Corp. Environmtl. Sci., Baltimore, 

Md. 
CGS Units, Inc., Rochester. N.Y. 
Computer Prods., FI. Lauderdale, Fla. 
Control Equip. Corp., Lowell, Mass. 
Controlcraft Corp., West Chicago, III. 
Data Specialties Inc., Highland Park, III. 
Doric Sci. Corp., San Diego. Calif. 
Fifth Dimension, Princeton, N.J. 
General Radio Co .• Concord, Mass. 
HB Engineering Corp., Beltsville, Md. 
Innovation Industries Inc., Roswell, N.M. 
Instrumentation Prods., Camarillo, Cal. 
JuDe Research Lab., New York, N.Y. 
Kolisman Instr. Co., Syosset, N.Y. 
Leeds & Northrup Corp., No. Wales, Pa. 
Metra Instruments, Inc., Mt. View, Cal. 
Monitor Labs, Inc., San Diego, Cal. . 
R.C.A. E;lectromagnetic & Aviation Sys; 

Div., Van Nuys, Cal. 
Warner Elec. Brake & Clutch Co., BelOit, 

Wlsc. 

SCissors 
Clauss Cutlery Co., Fremont. Ohio 
Jonard Inds. Corp~ Bronx, N.Y. 
Klein, Mathias & Sons, Chicago, III. 
MacDonald & Co., Glendale, Calif. 
Mann, Henry Inc., Feasterville, Pa. 
Techni-Tool, Inc., Philadelphia, Pa. 
VlQOr Co., New York, N.Y. 
Wen Prods., Inc., Chicago, III. 

ScOpe Dollies-See Carts, 
Instrument & Equipment 

Scopes-See Oscilloscopes 

SCR's-See Thyristors 

SCR Firing Controls-gee 
Controls, SCR 

Screen Rooms 
Jade Corp., Huntingdon Valley, Pa. 

Vo11e384 
Emerson & Cuming, Inc., Canton, Mass. 
LectroMagneties, Inc., Los Angeles, Cal. 
Lundy Elctrns. & Sys., Inc .• Glen Head, 

N.Y. 
Sprague Elec. Co., No. Adams, Mass. 

Screwdrivers 
Channeliock, Inc., Meadville, Pa. 

VolP1235 
Jonard Inds. Corp~ Bronx, N.Y. 

VoI.-559* 
Vaco Prods. Co., Chicago, ID. Vol P1242 
Allen Mfg. Co., Hartford, Conn. 
ADled Elctms., Chicago, ilL 
Desco Mfg. Co., Glendale, Calif. 
Er,ikson Specialized ToOl Co., Pico-Rivera, 

Cal. 
FMC Corp., Homer City, Pa. 
Gardner-Denyer Co., Quincy, III. 
General Hardware Mfg. Co., New York, 

N.Y. 
Hunter Tools, EI Monte. Calif 
Kedman Co., Salt Lake City. Utah 
Klein, Mathias & Sons. Chicago, III. 
MacDonald & Co., Glendale, Calif. 
Mann, Henry Inc., Feasterville, Pa 
Moody Tools, Inc., Providence, R.1. 
Neuses. P.K .• Inc., Arlington Hgts., III. 

Norelcom Inds., Inc., Farmingdale, N.Y, 
Skyo Industries Inc., Deer Park, N.Y. 
Standard Pneumatic Motor Co .. Reno, 

Nev. 
Techni-Tool, Inc., Philadelphia; Pa. 
Vigor Co., New York, N.Y. 
X-Acto, Long Island City,N.Y. 
Xcelite. Inc., Orchard Park. N.Y. 

Screws, Lead, Feed & 
Translatory-gee Drives & 
Drives Mechanisms (Dial) 

Screws-See Fasteners 

Scribers, Wafer-Also See . 
Machines & Acc~ssories, 
Semiconductor 
Manufacturing 

General Hardware Mfg. Co., New York, 
N.Y. 

Laser Technology, Inc., N. Hollywood. 
Calif. 

Materials Resch. Corp., Orangeburg, N.Y; 
Rank PreciSion Inds., Des Plaines, III. 
Union Carbide, San Diego, Cal. 
Varian Assoes., Palo Alto. Cal. 

Sealers-See Coatings 

Sealing Kits, Cable End-gee 
Kits, Cable-End Sealing 

Sealing Service, Hermetic
See Services, Hermetic 
Sealing 

Seals & Feedthrus, 
Envlronmental-gee 
Feedthrus & Seals, 
Environmental 

Seals, Ceramic To Metal 
Bendix; FrankUn, Incl. .............. Vol P1007 
Vlctoreen Instr., Cleveland, Ohio 

Vol 3'1959 
Airpax Elctrns., Inc., Cambridge, Md. 
Alberox Corp., New Bedford, Mass. 
AmerIcan Lava Corp., Chattanooga, 

Tenn. 
Basic Ceramics Inc., Hawthorne, N.J. 
Centralab Elctrns Dlv., Milwaukee, Wlsc 
Ceramaseal. Inc., New Lebanon Center, 

N.Y. 
CompOSite Microcircuits, Waltham, Mass. 
Coors Porcelain Co., Golden, Colo. 
Corning Glass Works, Tech. Prods. Div., 

Corning, N.Y. . 
Corning Glass Works, Television Prods. 

Div., Corning; N.Y. 
Eimac, San Carlos .. Calif. 
Electro-Science Labs., Pennsauken, N. J. 
Fansteel Inc., N Chicago, III. 
General Elec. Co .. Waterford, N.Y. 
General Lab. Assoes., Norwich, N.Y. 
Glass Beads Co .• Latrobe, Pa. 
Gulton Inds., Newport Bch., Cal. 
Herme~c Seal Corp., Rosemead, Cal. 
Lapp Insulator Diy .. Interpace Corp .. 

LeRoy, N.Y. 
Latronies Corp., Latrobe, Pa. 
Materials for Elctrns., Inc., Jamaica, NY 
Na~onal Beryllia Corp., Haskell, N.J. 
Plessey Ceramic Div .. Frenchtown, N.J. 
Statham Instrs., Inc., Oxnard, Cal. 
Tekform Prods. Co., Anaheim, Cal. 
3M Co., St. Paul. Minn. 
Torr Labs .. Los Angeles, Cal. 
Varian Assocs., Palo Alto, Cal. 

Seals, Glass To Metal 
Bendix, FrankHn, Ind ..... , ......... Vol PlOO7 
Airpax Elctrns .. Inc., Cambridge, Md. 
Anchor Alloys,lnc., Brooklyn, N.Y. 
Armstrong Cork Co., Lancaster , Pa. 
Ceramaseal, Inc., New Lebanon Center, 

N.Y. 
Composite MicrOCircuits, Waltham, Mass. 
Corning GlasS Works, Tech. Prods. Div., 

Corning, N.Y. 
Corning Glass Works, Television Prods. 

Div., Corning, N.Y . 
Electrical Inds., Murray Hill, N.J. 
Electro-Science Labs., Pennsauken; N. J. 
Elctrn. Seals, Van Nuys, Cal. 
Fredericks Co .• Huntingdon Valley, Pa. 
General Elec. Co., Waterford, N.Y. 
GTI Corp. IE), Pittsburgh, Pa, 
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Gulton Inds., Newport Bch.; Cal. 
Hermetic Seal Corp., Rosemead, Cal. 
High Voltage Engrg. Corp., Burlington. 

Mass. 
Latronics Corp., Latrobe, Pa. 
Malco, A Microdot Co., Inc., Chicago, III. 
National Beryllia Corp., Haskell,N.J. 
Statham Instrs., Inc., Oxnard, Cal. 
Tekform Prods. Co., Anaheim, Cal. 
Thermal Amer. Fused Quartz, Montville, 

N.J. 
Torr Labs., Los Angeles, Cal. 
Vacumetrics Inc., Waltham, Mass. 
Wilmad Glass Co., Inc., Buena, N.J. 

Seals, Hermetic"Also See 
Services, Hermetic Sealing 

Bendix, Franklin, Ind ...•..••••..••• Vol 3"1007 
Gulton Ind&., Newport Bch., Cal. 

Vol 30683 
Alberox Corp., New Bedford, Mass. 
APM-Hexseal, Englewood, N.J. 
BasiC Ceramics Inc., Hawthorne, N.J. 
Centralab Elctrns Dlv., Milwaukee, Wisc 
Ceramaseal, Inc., New Lebanon Center, 

N.Y. 
Composite Microcircuits. Waltham, Mass. 
Coors Porcelain Co., Golden, Colo. 
Corning Glass Works, Tech. Prods. Div., 

Corning, N.Y. 
Corning Glass Works. Television Prods. 

Div., Corning, N.Y. 
Eimac, San Carlos, Calif. 
Electricallnds., Murray Hill, N.J. 
Electro-Science Labs., Pennsauken, N. J. 
Elctrn. Seals, Van Nuys, Cal. 
Fansteel Inc .• N Chicago, III. 
General Lab. Assocs.,Norwich, N.Y. 
GTI Corp. (El, Pittsburgh, Pa .. 
Hermetic Seal Corp., Rosemead, Cal. 
Inter· Tech. Grp., Inc., 

Irvington-on·Hudson, N.Y. 
Latronics Corp., Latrobe, Pa. 
Malco, A Microdot Co., Inc., Chicago, III. 
Metal Bellows Corp., Sharon, Mass. 
National Beryllia Corp., Haskell, N.J. 
Parker Seal Co., Culver City, Calif. 
Plessey Ceramic Div., Frenchtown. N.J. 
Singer Co., Little Falls, N.J. 
Solid State Equipment Corp., Fort 

Washington, Pa. 
Tekform Prods. Co., Anaheim, Cal. 
Zippertubing Co., Los Angeles, Calif. 

Seals, Metal To Metal 
Armstrong Cork Co., Lancaster, Pa. 
Associate General Labs., Inc., Brookfield, 

III. 
Ceramaseal, Inc., New Lebanon Center, 

N.Y. 
Chemetron Corp., Chicago, III. 
Electro-Science Labs., Pennsauken, N. J. 
Fanstael Inc., N Chicago, III. 
General Elec. Co., Waterford. N.Y. 
High Voltage Engrg. Corp .. Burlington, 

Mass. 
Latronics Corp., Latrobe, Pa. 
Omega Engrg., Inc., Stamford, Conn. 
Parker Seal Co., Culver City, Calif. 
Perkin-Elmer Ultek Inc., Palo Alto, Calif. 
Semicon Assoc., Inc., Lexington, Ky. 
Servotronics, Inc., Buffalo, N.Y. 
Solid State Equipment Carp.; Fort 

Washington, Pa. 
Vigor Co., New York, N.Y. 

Seals, Microwave-See 
Gaskets, Shielding, R·F; 
Seals, Waveguide 

Seals, Plastic 
Cadilac Plaslics & ChElms., DEltroit, Mich. 
Chemplast, Inc., Wayne, N.J. 
Cole-Flex Corp., W. Babylon, N.Y. 
Dixon Corp., Bristol, R.I. 
Lake Chemical Co., Chicago, III. 
Paul, F.H. & Stein Bros., New York, N.Y. 
PElnn Fibre & SpElcialty, Phila., Pa. 
Press-On Prods., Addison, III. 
Rogers Corp., Rogers, Conn. 
Zippertubing Co., Los Angeles, Calif. 

Seals, Rubber 
Adhesive Prods. Corp., Bronx, N.Y. 
APM-Hexseal, Englewood, N.J. 
Armstrong Cork Co., Lancaster, Pa. 
Bacon Inds., Watertown, Mass. 
Edwards High Vacuum, Grand Island, N.Y. 

General Elec. Co., Waterford, N.Y. 
Hardman Inc., Belleville, N.J. 
Minnesota Rubber Co., Minneapolis, Minn. 
Parker Seal Co., Culver City. Calif. 
Paul, F.H. & Stein Bros., New York, N.Y. 
Press-On Prods., Addison, III. 
Rogers Corp., Rogers, Conn. 
Uniroyal, Inc., New York, N.Y. 

Seals, Rubber To Metal 
Adhesive Prods. Corp., Bronx, N.Y. 
APM-Hexseal, Englewood, N.J. 
General Elec. Co., Waterford, N.Y. 
Hardman Inc., Belleville, N.J. 
High Voltage Engrg. Corp., Burlington, 

Mass. 
Minnesota Rubber Co., Minneapolis, Minn. 
Parker Seal Co., Culver City, Calif. 
Rogers Corp., Rogers, Conn. 
Vacuum Resch. Mfg., San Ramon, Cal. 

Seals, Waveguide 
Chomerics, Inc., Woburn, Mass. 
Parker Seal Co., Culver City, Calif. 
Systron·Donner Microwave DiY., Van 

Nuys, Cal. 
Wayeline, Inc., W. Caldwell, N.J. 

Search Unit, Magnetic Tape
See Tape Search Equipment 

Self-Lubricating Materials-
See Materials, 

I 
Self-Lubricating 

Selsyns-See Motors, 
Synchronous 

Semiconductor Material-See 
Crystals, Semiconductor 

Semiconductor Wafer 
Fabrication, Artwork 
(Precision) 

Illumination Inds., Inc., Sunnyvale, Cal. 
Vol 20682 

Cal-Tex Semiconductor, Santa Clara, Cal. 
Texas Instruments, Dallas, Tex. 

Semiconductor Wafer 
Fabrication, Assembling 
(Packaging) 

Cal-Tex Semiconductor, Santa Clara, Cal. 
Texas Instruments, Dallas, Tex. 
Wentworth Labs, Inc., Broadfiald, Conn. 

Semiconductor Wafer 
Fabrication, Designing 
(Topological) 

Cal-Tax Semiconductor, Santa Clara, Cal. 
Laser Technology, Inc., N. HOllywood. 

Calif. 
Lithic Systems, Inc., Cupertino, Cal. 
Materials Resch. Corp., Orangeburg, NY. 
National Semiconductor, Santa Clara, Cal. 
Precision MonolithiCs Inc., Santa Clara, 

Cal. 
Texas Instruments, Dallas, Tex. 

Semiconductor Wafer 
Fabrication, Maskmaking 
(Tooling) 

I 
Illumination Inds., Inc., Sunnyvale, Cal. 

Vol 20682 
Cal-TexSemiconductor, Santa Clara, Cal. 
Suffolk Etched Prods., Inc;, Riverhead, 

N.Y. 
Texas Instruments, Dallas, Tex. 

Semiconductor Wafer 
Fabrication, Processing 

Cal-Tex Semiconductor, Santa Clara, Cal. 
Cincinnati Milacron, Lebanon. Ohio 
Materials Resch. Corp .• Orangeburg, N.Y. 
National Beryllia Corp., Haskell, N.J. 
Philadelphia Quartz Co., Phila., Pa. 
Precis/on Monollth/cs Inc., Santa Clara, 

Cal. 
Research Devices, Berkeley Heights, N.J. 
Texas Instruments, Dallas, Tex. 
Union Carbide, San Diego, Cal. 
Varadyne Capacitors, Santa Monica, 

Cal. 
Varian Assocs., Vacuum Div., Palo Alto, 

Cal. 

Services Custom Molding, Plastics 
Semiconductor Wafer 

Fabrication, Testing 
Cal· Tex Semiconductor, Santa Clara, Cal. 
Comaltest, Danbury, Conn. 
Hacker Instrs., Inc., Fairfield, N.J. 
Laser Technology, Inc., N. HOllywood, 

Calif. 
Lithic Systems, Inc., Cupertino, Cal. 
Materials Resch. Corp., Orangeburg, N.Y. 
PreciSion Monollthics Inc., Santa Clara, 

Cal. 
Research Devices, Berkeley Heights, N.J. 
Teradyne, Inc., Boston, Mass. 
Texas Instruments, Dallas, Tex. 
Transitron Elctrn. Corp., Wakefield, Mass. 
Varian Assocs., Vacuum Div., Palo Alto, 

Cal. 
Wentworth Labs, Inc., Broadfield, Conn. 

Semiconductors-See Diodes; 
Rectifiers; 1ransistors 

Sensors-See Tranducer 
Listings 

Sensors, Temperature-See 
Bolometers; Thermistors; 
Transducers 

Services, Assembly & 
Fabrication 

Amphenol Cadre Div., 'Endlcott, N.Y. 
Vol 3"1091 

Peerless Radio Corp., Lynbrook, N.Y. 
Vo13"10B9 

ABA Industries, Inc., Pinellas Pk., Fla. 
Abrams Instr., Lansing, Mich. 
Accurate Elctrns. Corp., Elyria, Ohio 
American Elctrn. Labs., Inc., Lansdale, Pa. 
Amphenol Sams Div., Chatsworth, Cal. 
Applied Control Co., Fairfield, N.J. 
BECO, Inc., Salem, Va. 
Bendix Corp, Towson, Md. 
Bud RadiO, Willoughby, Ohio 
Elctrn. Engrg. Co. Cal., Santa Ana, Cal. 
Elctm.Molding Corp., Woonsocket; R.I. 
Elgin Elctrns. Inc .• Waterford, Pa. 
Estes Engrg. Co., Gardena, Calif. 
GRM Corp., Medford, N.J. 
Hybrid .Technology Corp., Arlington, 

Tex. 
IEC Electronics .Corp., E. Rochester, N.Y. 
Inservco, Inc., La Grange, Ohio 
Kates Scientific Instrs., Inc., Watertown, 

Mass. 
Kinetron Corp., Asbury Park, N.J. 
Mag-Con, Inc., New Brighton, Minn. 
Matrix Engineering Corp., Gardena, Calif. 
Mid-West Metal Prods., Inc., Kansas City, 

Kans. 
Midland Standard Inc., Elgin, III. 
Mobil Elc!rns., Inc., Anderson, Ind. 
National Metal Crafters Inc., Phila .. Pa. 
New Era Products. Cleveland, Ohio 
Norelcom Inds., Inc., Farmingdale, N.Y. 
Pioneer/Instrumentation, Cleveland, 

Ohio 
Plastiglide Mfg. Corp., Santa Monica, Cal. 
Projects Unlimited, Inc., Dayton, Ohio 
Proto Matic Co., Cincinnati .. Ohio 
RCA Service Co., Camden, N.J. 
3M Co., SI. Paul, Minn. 
Viking Inds., Inc., Chatsworth, Calif. 
Zonic Tech. Labs., Cincinnati, Ohio 

Services, Backplane Wiring 
Amphenol Cadre Div., Endicott, N.Y. 

Vol 30647 
Amphenol Sales Diy., Bunker Ramo 

Corp., Broadview, III ............... Vol 30647 
Elctrn. Engrg; Co. Cal., Santa Ana, Cal. 
IFE Div., E. Providence, R. I. 
Maleo, A Microdot Co., Inc., Chicago, III. 
Mid-West Metal Prods., Inc., Kansas City, 

Kans. 
Vero ElectroniCS, Inc., Hauppauge, N.Y. 
Zonic Tech. Labs.; CinCinnati, Ohio 

Services, Calibration & 
Instrument Repair 

AEL Communications Corp., Sub. of Amer. 
Elctrn. Labs. Inc., Lansdale, Pi!. 

American Elctrn. Labs., Inc., Lansdale, Pa. 
BECO, Inc., Salem, Va. 
Bendix Aerospace-Elctrns., Teterboro, N.J. 

Biddie, James G_, Plymouth Maeting, 
Pa. 

BLH Elctrns., Inc., Waltham, Mass. 
Columbia Resch. Labs., Woodlyn, Pa. 
Electrical Instr. Svc., Inc., Mt. Vernon, N.Y. 
Electrical Testing Labs., Inc., New York, 

N.Y. ' 
Flow Technology, Inc., Tempe, Ariz. 
Foxboro Co., Foxboro, Mass. 
Gen'l. Environments Corp., Morton Grove, 

III. 
Hallmark Standards, Inc., Mt. Vemon, N.Y. 
Honeywell, Minneapolis, Minn. 
Honeywell, Denver, Colo. 
Lear Siegler, Inc., Santa Monica, Calif. 
Leeds & Northrup Corp., No. Wales, Pa. 
Main Elctrns., Inc., Wichita, Kans. 
Marlin Mfg. Corp., Cleveland, Ohio 
Maury Microwave Corp., Cucamonga, 

Calif. 
Milletron, Inc., Pittsburgh, Pa. 
New Era Products, Cleveland, Ohio 
N.Y. Testing Labs., Inc., Westbury, N.Y. 
Ormond Inc., Santa Fe Springs, Cal. 
Photo Resch. Corp., Burbank, Calif. 
PIoneer/Instrumentation, Clavaland, 

Ohio 
Polarad Elctrn. Instrs., Lake Success, N.Y. 
RCA Gov!. & Comm. Sys., Moorestown, 

N.J. 
RCA Service Co., Camden, N.J. 
Sunshine Sci. Instrs., Inc., Philadelphia, Pa. 
Taylor Instr. Process Control Div., 

Rochester, N.Y. 
TektroniX, Inc., Beaverton, Ore. 
Thwing-Albert Instr. Co., Philadelphia, Pa. 
Transducers, Inc., Whittier, Ca. 
Tucker ElectronicS Co., Garland, Tex. 
Victoreen Instr., Cleveland, Ohio 
Westinghouse Elec. Corp., Industry Srvcs. 

Div., Pittsburgh, Pa. 
Weston Instruments, Inc., Newark, N.J. 
Westronics, Inc., Ft. Worth, Tex. 

Services, Coating (All-Types) 
Alpha Metals, Inc., Jersey City, N.J. 
Aremco Prods., Inc., Briarcliff Manor, N.Y. 
Atlantic Instrs. Corp .. Watertown, Mass. 
Chemplast, Inc., Wayne, N.J. 
Collins Radio Co., Dallas, Tex. 
Hardman Inc., Belleville, N.J. 
High Voltage Engrg. Corp., Burlington, 

Mass. ' 
Hughes Aircraft Co., Ground Systems 

Grp., Fullerton, Cal. 
Materials Resch. Corp., Orangeburg, N.Y. 
Metavac, Inc., Flushing, N.Y. 
Mid·West Metal Prods., Inc., Kansas City, 

Kans. 
National Beryllia Corp., Haskell, N.J. 
Natvar Corp., Rahway, N.J. 
Photo Chemical Prods. Cal., Santa 

Monica, Cal. 
Press-On Prods., Addison, III. 
Sifco Metachemical, Cleveland, Ohio 
Spectra-Physics, Inc., Mountain View, 

Calif. 
Tempil Div., So. Plainfield, N.J. 
Thin Film Services, Gile, Wisc. 
Union Carbide, San Diego, Cal. 
Union Carbide, Indpls., Ind. 
Valpey Corp., HOlliston, M~s. 
Varian Assocs., Palo Alto, Cal. 
Varian Assacs., Vacuum Div., Palo Alto, 

Cal. 

Services, Computer-Aided 
Design (CAD) 

Design Automation, Inc., Lexington, Mass. 
Elctrn. Engrg. Co. Cal., Santa Ana, Cal. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
Scanbe Mfg. Corp., EI Monte, Cal. 

Services, Crimping 
Amphenol Cadre Dlv., Endicott, N.Y. 

Services Custom Molding, 
Plastics 

Accurate Elctrns. Corp., Elyria. Ohio 
Barker Prods. Co., Saugus, Mass. 
Central Plastics Dists., Chicago, III. 
Chemplast, Inc., Wayne, N.J. 
Communications Technology Corp., Los 

Angeles, Cal. 
Grayhill Moldtronics, Inc., Downers Grove, 

III. 
GTE Sylvania Inc., Watren, Pa, 
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Ser,yices Custom Molding,P.lastics (cont'd) 
GTI cprp. (E),Pittsb\Jrgh, Pa .. 
Harbison Ind·1. Prods., Inc., levittown, Pa. 
Haysite Diy .• Erie. Pa. 
IFE Div., E. Providence, R. I. 
1ncI'l Elctm. Engrs~ Van Nuys, Cal •. 
Kurll.-Kasc:h Inc:orporated, Dayton, Ohio 
Molex Inc., Usle, III. 
Nat'l. Wire /I< Cable, los Angeles, Cal. 
NVF Co .. Yorklyn,DeI. 
Paota-Pak Packaging Div., .Passaic, N.J. 
Plastiglide Mfg. Corp., Santa Monica, Cal. 
PrecIsion Paper TUQe Co., Wheeling, lH. 
Protec:ts Unllmlted,lnc., Dayton, Ohio 
Rostone Corp., lafayette,lnd. 
Stevens Prods., .Inc., 1;:. Orange, N.J. 
Textool Prods .• Inc., Irving, Tex. 
VJchek Plastics Co., Middlefield, Ohio 
Westinghouse Elec., W. Mifflin, Pa. 
Whittaker Corp., lOS Angeles, Cal. 

Services, Decapsulation 
Amphenol Cadre Dlv., Endlc:ott, N.Y. 

Vola-1090 
Amphenol Comps. Grp. Mktg., Oak Brook, 

III. 
Amphenol Sales Div .. Bunker Ramo 

Corp., Broadview, ilL 
Amphenol Sams Div., Chatsworth, Cal. 

Services, Electrical 
Measurement" Test 

Amphenol Cadre Div., Endicott, N.Y. 
Vol 30647 

AmphenoJ Sales Dlv., Bunker Ramo 
Corp., Broadview, III ... ; ........... Vol 30647 

Cornell-Dubilier Elc:tms., Newark, N.J. 
Vol 2"559 

Hopkins Engrg., San Femando, Cal. 
Vol 2"569 

AEl Communications Corp .• SUb. of Amer. 
Elctrn. labs. Inc .• lansdale; Pa. 

AlI-Tronles Inc., Westbury, N.Y. 
American Elctrn. Labs .• Inc .. lansdale. Pa 
Amphenol Sams Div .• Chatsworth. Cal. 
BIddie, James G., Plymouth Meeting, 

Pa. 
Comaltest. Danbury. Conn. 
Dielectric Instr.Corp .• Pittsburgh. Pa. 
Dynamic Measurements Corp .• 

Winchester. Ma. 
Electricallnstr. Svc., Inc., MI. Vernon, N.Y. 
Electric:al Testing labs., Inc., New York, 

N.Y. 
Electro-Mechanics Co., Austin. Tex. 
Erie Technological Prods. (EEM), Erie, 

Pa. 
Esterline AngusDlv., Indianapolis, Ind. 
Gen'!. Environments Corp., Morton Grove, 

III. 
Genisco Tech. Corp .• Genistron Div., 

Compton, Cal. 
Hallmark Standards, Inc., Mt Vernon. N.Y. 
Honeywell, Denver, Colo. 
HRB·Singer, Inc., State. College, Pa. 
ITT Jennings, Vac:uum Ek:trn. 'Prods., 

San Jose, Csi. 
LFE Corp .. Waltham .. Mass. 
Lockheed Elctrns. Co., Watchung, N.J. 
Lundy Elctrns. & Sys .• lnc., Glen Head. 

N.Y. 
Melpar, Falls Church. Va. 
New Era Products, Cleveland, Ohio 
Parks laboratory Henry FranCiS, Seattle, 

Wash. 
Proto Matic Co., Cincinnati .. Ohio 
RCA Sarvice Co., Camden, N.J. 
Ross Engrg. Corp., Campbell, Cal. 
Rowe Inds., Div., Toledo, OhiO 
Sanders Assocs., Nashua, N.H. 
Singer Instrumentation, Los Angeles 

Oper., Los Angeles, CsI, 
SOlar Elctrns. Co .• Hollywood. Cal. 
Sunshine SCi. Instrs .. lnc., Philadelphia, Pa. 
Tech-Etch. Inc., Hingham, Mass. 
Technical Research & Mfg. Co., 

Manc:hester, N.H. 
Teledyne Micronetics. San Diego, Calif. 
Westinghouse Elec. Corp .. Industry Srves. 

Div., PittSburgh. Pa. 

Services, Encapsulation 
Alrftyte E1ctms. Co., Bayonne, N.J. 
American Elctm. labs., Inc., lansdale, Pa. 
ArnpII8nOI Cadre DIY .. Endlco~t, N.Y. 
Amphenol Sales Div., Bunker Ramo 

Corp., Broadv:lew, III. . 
Amphenol Sams Div., Chatsworth, Cal. 
Anchor Alloys, loe., Brooklyn, N.Y. 

Atlantic Instrs. Corp., WatertoYfn, Mass ..... 
Automation Servlges Div" Wlqdsor, N. Y. 
Bacon Inds .• Watertown, MaSs. 
Beman Mfg., Inc:., New Cumberland, Pa. 
Bendix Corp., Sturbridge, Mass. 
Cable Sys. & Assembly Co., loe., Everett, 
Ma~. . 

Conap, Inc .. Allegany, N.Y. 
Dynamic MeasUrements Corp., 

WinChester, Ma. 
Eastern Delta Corp., Fair lawn, N.J. 
Electrical Plastics Corp., long Branch, 

N.J .. 
Elctrn. Molding' Corp., Woonsocket, It!, 
Emerson & Cuming, Inc., Canton. Mass. 
Endieotl COil Co., Binghamton. N.Y. 
Estes Engrg. Co., Gardena, ·Calif. 
GrayhHl Inc:., laGrange, '". 
Hardman Inc., Belleville, N.J. 
Hightemp Resins, Inc., Stamford, Conn. 
Hughes Aircraft Co., Ground Systems 

Grp., Fullerton, cal. 
Kates Scientific Instrs., loe., Watertown, 

Mass. 
Manger Elec. Co .. Inc., Stamford, Conn. 
National Beryllia Corp., Haskell, N.J. 
Paraplegics Mfg., Bensenville. III. 
Projec:ts Unlimited, Inc:., Dayton, Ohio 
a.v.s;, Inc., East Orange, N.J. 
Robinson-Nugent, New Albany, Ind. 
Rowe Inds., Dlv., Toledo, Ohio 
Semicon Assoc., loe .• Lexington, Ky. . ... 
U.S. Elctrns., Long Branch. N.J. 

Services,. Environmental 
Testing 

Abrams Instr .• lansing, Mich. 
American Elctrn. labS., Inc., Lansdale, Pa. 
Atlas Electric Devices. Chicago, III. 
Baganoff Assocs., Inc., SI. Louis, Mo. 
Bendix Corp. Environmtl. Sci., Baltimore, 

Md. 
Beukers Labs .• Inc., Hauppauge, N.Y. 
Burlington Opers. Div., Burlington, Mass. 
Dow Chemical Co., Midland, Mich. 
Electrical Testing labs., Inc., New York, 

N.Y. 
Electro-Mechanics Co .• AUStin. Tex. 
Elctrn. Comm., Inc .. , SI. Peteraburg. Fla. 
Fairchild Space & Defense Sys., Syosset, .. 

N.Y. . 
Fisher SCi. Co., PittSburgh, Pa. 
General Eloo., Beltimore, Md. 
General Eloo., Phila., Pa. 
Gen'!. Environments Corp., Morton Grove, 

III. 
GrayhlH Inc., laGrange, III. 
GRM Corp;j Medford, N.J. 
HRB-Singer. Inc., State College, Pa. 
Hughes Aircraft Co, Ground Sys. Grp., 

Fullerton, Cal. 
Hughes Aircraft Co., Ground Systems 

Grp., Fullerton, Cal. 
Kaman SCiences Corp., Colorado Springs, 

Colo. 
LAB. Corp., Skaneateles, N.Y. 
lear Siegler, Inc., Elyria. Ohio 
lockheed Elctrns. Co., Watchung, N.J. 
Meleor Elctms. Corp .. Farmingdale, N.Y. 
N.Y, Testing labs., Inc., Westbury, N.Y. 
O.V.S., Inc,. East Orange, N.J. 
RCA Service Co., Camden, N.J. 
Rowe Inds., Dlv., Toledo, Ohio 
Sloan Technology Corp., Santa Barbara, 

Calif. 
Torwico Elctrns., Inc., Lakewood, N.J, 
Trio-Tech, loe. of Calif., Burbank, Calif. 
Varian Assocs., Vacuum Div., Palo Alto, 

Cal. 
Vibration Instrs .. Co .•. Anaheim. Cal. 
Webber Mfg. Co., Inc .. IndianapolIS, Ind. 
Westinghouse Eloo" Elmira, N.Y. 
Westinghouse Elec. Corp., Industry Srvcs. 

Div., Pittsburgh, Pa. 
Whittaker Corp., Los Angeles,cal. 

Services, Glass Blowing" 
Fabrication 

Bendix Corp., Sturbridge, Mass. 
Fredericks Co., Huntingdon Valley. Pa. 
General. Eloo. Co., lamp Parts & Equip. 

Sales Oper., Cleveland, Ohio 
Kahl Scientifiolnstr. Corp" EI Cajon, Calif. 
Latronics Corp., latrobe, Pa. 
VaipeyCorp., Holliston, Mass. 
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Services, Hermetic Sealing 
Alberox Corp., New Bedford, Mass. 
Associate General labs., roe.; Brookfield, 

III. 
Basic Ceramics Inc., HsW\i1Ome,. N.J. 
Bendix Corp., Sturbridge; Mass. 
Bendix, Franklin, Ind. 
Caramaseal, Inc., New lebanon Center, 

N.Y. 
Composite MiCrocircuits, Waltham, Mass. 
Electrical Inds., Murray Hill, N.J, 
Elctrn. Seals, Van Nuys, Cal. 
Fansteel InC., N Chicago, III. 
Glass Beads Co., latrobe, Pa. 
GTI Corp. (E), Pittsburgh, Pa. 
Gulton IneIs., Newport Bch .. Cal. 
Hermetic Seal COrp., Rosemead, Cal. 
Kinetron Corp., Asbury Park, N.J. 
latronics Corp., latrobe, Pa. 
Mann. David W. Co;, Burlington, Mass. 
SOlid State Equipment Corp., Fort 

Washington,Pa. 
Tekform Prods. Co.; Anaheim, Cal. 
Texas Instruments, Attleboro, Mass. 

Services, High Vacuum 
Berneo, Inc., Pacoima, Cal. 
Eastem Delta Corp., Fair Lawn, N.J. 
Evaporated Coatings, InC., Huntingdon 

Valley. Pa. 
Fredericks Co., Huntingdon Valley, Pa. 
Gen'l. Environments Corp .• Morton Grove, 

III. 
High VOltage Engrg. Corp .• Burlington, 

Mass. 
Materials Resch. Corp .• Orangeburg, N.Y. 
Metavac. Inc., Flushing,N.Y. 
N.Y. Testing Labs., loe., Westbury. N.Y. 
Perkin-Elmer Ultek Inc .• Palo AIIO. Calif. 
Thin Film Services. Gile, Wisc. 
Vacumetrics Inc., Waltham, Mass. 
Varian Assocs .• Palo ~lto, Cal. 
Varian Assocs .• Vacuum Div., Palo Alto, 

Cal. 

Servicesj Mask Making 
Buckbee-Mears Co., SI. Paul, Minn. 
Conforming Matrix Corp.; Toledo, Ohio 
Mann, David W. Co., Burlington, Mass. 
Photronic labs., Danbury, Conn. 
Press-On Prods., AddisOn, m. 
Suffolk Etched Prods .• Inc., Riverhead. 

N.Y. 
Tech-Etch, Inc., Hingham, Mass. 

Services, Metal Etching, 
Engraving 

Buckbee-Mears C(j., SI. Paul, Minn. 
Hamilton Technology. Inc .• Lancaster, Pa. 
Mechanical Engraving Co .. loe., Bronx, 

N.Y. 
Suffolk Etched Prods .• Inc., Riverhead, 

N.Y. 
Tech-Etch, Inc .. Hingham, Mass. 
Thin Film Services, Gile, Wisc. 

Services, Metal Parts 
Fabrication 

Abrams Inslr., lansing, Mich. 
Acme Model Engrg. Co .. Ridgefield, N.J. 
American Elctrn. labs .. loe., Lansdale,Pa. 
Automation Services Div., Windsor, N. Y. 
Bram Metallurgical-Chem. Co., Phila., Pa. 
Buckbee-Mears Co .. SI. Paul, Minn. 
Bud Radio, Willoughby, Ohio 
Conklin Instr. Corp .. Pleasant Valley, N.Y. 
ElectroniC enclosUres, Los A~, 

CaL 
Evans, George Corp., Moline, III 
Falstrom Co .• PassaiC, N.J. 
GTE Sylvania loe., Warren. Pa. 
GTl Corp. (El, Pittsburgh, Pa. 
Hamilton Technology, Inc., lancaster, Pa. 
Hughes Aircraft C9., Ground Systems 

Grp., Fullerton. Cal. 
Jade COrp., HUl)tlngdon Valley, Pa. 
Kates Scientific Instrs .• Inc., Watertown, 

Mass. 
KInetron Corp .• Asbury Park, N.J. 
lear Siegler, Inc., Elyria, Ohio 
Luminator Div .• Plano, Tex. 
Matrix Engineering Corp., Gardena, Calif. 
Mechanical Engraving Co., loe., Bronx, 

N.Y. 
Micrite Metal Mfg., Inc:., Canoga Park, 

Cal. 

Mid-West Metal prOds., loe .. KanSas City, 
Kans. 

Mobil Elclrns., InC., Andarson,lnd; 
Modpak, Waltham, Mass. 
Nanotron Relay Co., Burbank, Cal. 
National Metal Craftars loe .• Phlla., Pa. 
Photo Chemical Prods. Cal., Santa 

Monic:a, Cal. 
Plastigllde Mfg. Corp., Santa Monic:a, Cal. 
Semicon Assoo., Inc., lexington, Ky. 
Sarvotronics, InC., Buffalo, N.Y. 

• South River Metal Prods. Co., South 
River, N.J; 

South Shore Metal Prods., Inc., 
Farmingdale, N.Y. 

Staver Co., InC., Bey Shore, N.Y. 
Suffolk Etched Prods., Inc., Riverhead. 

N.Y. 
Tltchener, E.H. & CO .. Binghamton, N.Y. 
W.L.S. Stamping Co., Cleveland, Ohio 
Zenrad COntrols Co .• Santa Berbera. Cs. 
Zero MIg. Co., Burbank, CaL 
Zierick Mfg. Corp., Mt. Kisco. N.Y. 

Services, MetaUlzing 
(Including Electroforming) 

Alberox Corp., New Bedlord. Mass. 
American Elctrn: Labs .• Inc., lansdale, Pa. 
Basic CeramiCS loe.: Hawthorne. N.J .. 
Buckbee-Mears Co., SI. Paul, Minn. 
Ceramaseal. inc., New Lebanon Center. 

N.Y. 
Craig Sys. Corp .• lawrence, Mass. 
Eastern Delta Corp .• Fair lawn, N.J. 
Electro-SCience labs., Pennsauken. N. J. 
Evaporated Coatings, loe.,. Huntingdon 

Valley, Pa. 
Fredericks CO., Huntingdon Valley, Pa. 
Hermetic Seal Corp., Rosemead. Cal. 
HRB-Singer, Inc .• State College, Pa. 
Hughes Aircraft Co., GrO\lrld Systems 

Grp .. Fullerton. Cal. . 
Latronics COrp., latrobe, Pa. 
Malerials Resch. Corp .• Orangeburg, N. Y: 
MetaUzed CeramiCS, Providence, R.1. 
Metavac, !nc., Flushing, N.Y. 
Schweitzer, Peter J. Div .. lee, Mass. 
Servometar Corp .• Clifton, N.J. 
Slalek Corp., OraJtg8, CaL 
Thin Film Services, Gile, Wise:. 
Union Carbide, San Diego, Cal. 
Union Carblde,lndpls., Ind. 
Varian Assocs .. Palo Alto, Cal. 
Zenrad ContrOlS·Co .• Santa Barbara, Ca. 

Services, Molding 
Amphenol Cadre Dlv~ End/coH, N.Y. 

Vol 30646 
Amphenol Sales Dlv., Slmker Ramo 

Corp., Broadview, .IU ..... _ .... _ Vol 3"646 
ITT Thermotec:h, Hopkins, Minn. 

VoI.a-l014, 1015 
Nat'l. Wire & CabIe,Los Angeles, CaL 

VoIa-l406 
Atlantic Optical Moulding Co., Dudley. 

Mass. 
Automation Services Div., Windsor, N. Y. 
Beman Mfg., Inc~ New Cumflerland, Pa. 
Cable Sys. & Assembly Co .• Inc .. Everett; 

Mass. 
Capsonic Group, Inc., Elgin, III. 
Central PlastlcsDists., Chicago, HI. 
Communications Technology Corp., Los 

Angeles, Cal. 
Elctm. MoldIng CorP., W~et, R.I. 
Grayhill Mordlronics, Inc., Downers Grove. 

III. 
Hardman Inc., Belleville, N.J. 
Hughes Aircraft Co., Ground Systems 

Grp., Fullerton, Cal. 
JeweU Electrlc:allnstrs., Manchester, 

N.H. 
Kates Scientific InSlrs., Inc., Watertown; 

Mass. 
Minnesota Rubber Co., Minneapolis. Minn. 
Moiex loe., Usle, III. 
PllIStigIide Mfg. Corp., Santa Monic:a, Cal. 
Precision Paper Tube Co .. Wheeling. III. 
Protec:ts UnUmlted, ·Inc., DaytO/l, Ohio 
Robinson-Nugent, New Albany, Ind. 
Rostone Corp., lafa~ette, Ind: 
Skydyne A BrOOks & Perkins Co., Port 

Jervis, N.Y. 
Useco Div" Van NIIYS, Cal. 
Westinghouse Elec., W. Mifliin. Pa. 
Westmor,eland Plastics Co., Latrobe, Pa. 
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Services, Packaging 
Composite Microcircuits, Waltham, Mass. 
GTE Sylvania, Muncy, Pa. 
Kates Scientific Instrs., Inc., Watertown, 

Mass. 
Modpak, Waltham, Mass. 
Solid State Equipment Corp., Fort 

Washington, Pa. 
Zero Mfg. Co., Burbank, Cal. 

Services, Plastics Fabrication 
Abacus Elctrns. Corp., Dobbs Ferry, N.Y. 
Accurate Elctrns. Corp., Elyria. Ohio 
Ace Plastic Co .• Inc., Jamacia, N.Y. 
American Elctrn. Labs., Inc .• Lansdale, Pa. 
Amphenol Cadre Div., Endicott, N.Y. 
Amphenol Sales Div., Bunker Ramo 

Corp., Broadview, III. 
Anchor Specialty Mfg., Teterboro, N.J. 
Apahouser Corp. of N.E., Boston. Mass. 
Aubin, AE. Co., Glastonbury. Conn. 
Bell Co., Inc., Trussville, Ala. 
Budd Co., Bridgeport, Pa. 
Cadilac Plastics & Chems., Detroit, Mich. 
Central Plastics Dists., Chicago. III. 
Chemplast, Inc., Wayne. N.J. 
Comco Plastics, Inc., Richmond Hill, N.Y. 
Communications Technology Corp., Los 

Angeles, Cal. 
Conap. Inc .• Allegany, N.Y. 
Devco Engrg .• W. Caldwell. N.J. 
Dura Plastics N.Y., Inc., Westport. Conn. 
Electronic Hardware Corp., Jamaica, 

N.Y. 
Emerson & Cuming, Inc., Canton, Mass. 
Estes Engrg. Co., Gardena, Calif. 
Globe PlastiCS, Pomona, Car. 
Grayhillinc., LaGrange, III. 
Grayhill Moldtronics, Inc .• Downers Grove. 

III. 
GTE Sylvania Inc., Warren, Pa. 
Harbison Ind'l. Prods., Inc., Levittown, Pa. 
HermesPlastics, Inc .• New York, N.Y. 
Hoagland Instr .• Dayton. N.J. 
Hughes Aircraft Co., Ground Systems 

Grp., Fullerton. Cal. 
Jonard Inds. Corp., Bronx, N.Y. 
Kates Scientific Instrs., Inc., Watertown, 

Mass. 
Keystone Elctrns. Corp .• New York. N.Y. 
Laminated Fabricators, San Bruno. Calif. 
Lear Siegler, Inc., Santa Monica, Calif. 
Mechanical Engraving Co., Inc., Bronx, 

N.Y. 
Minnesota Rubber Co., Minneapolis. Minn. 
Molex Inc .• Usle, III. 
National Tel-Tronics, Meadville, Pa. 
N.Y. Testing Labs .• Inc., Westbury, N.Y. 
Norelcom Inds., Inc., Farmingdale, NY. 
NVF Co .• Yorklyn, Del. 
Panelgraphic Corp., Caldwell, N.J. 
Parabam, Inc., Compton, Cal. 
Photo Chemical Prods. Cal.. Santa 

Monica. Cal. 
Precision Paper Tube Co., Wheeling, III. 
Projects Unlimited, Inc., Dayton, Ohio 
Quartzite Processing, Inc., Malden, Mass. 
Reynolds Inds., Inc., Marina Del Rey, Cal. 
Robinson-Nugent, New Albany, Ind. 
Rogers Corp., Rogers. Conn. 
Rostone Corp., Lafayette, Ind. 
Shigoto Inds., Ltd., New York, N.Y. 
Skydyne A Brooks & Perkins Co., Port 

Jervis, N.Y. 
Spaulding Fibre Co .• Inc .• Tonawanda, 

N.Y. 
Textool Prods .• Inc., Irving, Tex. 
Transcon Mfg. Co., Dallas, Tex. 
Western Coil & Elec. Co., Racine, Wisc. 

Services, Plating 
CRM, Div. ConSOlidated Refining Co~ 

Mamaroneck, N.Y ................... Vol3e1092 
American Elctrn. Labs., Inc., Lansdale, Pa. 
Berg Electronics, New CUmberland, Pa. 
Buckbee-Mears Co., SI. Paul. Minn. 
Flexible Circuits, Inc., Warrington. Pa. 
GAF Corp., New York. N.Y. 
Hughes Aircraft Co., Ground Systems 

Grp., Fullerton, Cal. 
Kawecki Berylco Inds .• Inc., New York, 

N.Y. 
Materials Technology. Inc., Somerset, N.J. 
Plastiglide Mfg.' Corp., Santa Monica, Cal. 
Sifco Metachemical, Cleveland, Ohio 
Tekform Prods. Co" Anaheim, Cal. 
Thin Film Services, Gile, Wisc. 
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Union Carbide, San Diego, Cal. 
Union Carbide, Indpls .• Ind. 
Viking Inds., Inc., Chatsworth, Calif. 
Zenrad Controls Co., Santa Barbara, Ca. 

Services, Qualification-See 
Services, Environmental 
Testing 

Services, Rental, Electronic 
Instrumentation 

Ampex Corp., Redwood City, Calif. 
Continental Rentals Div., Bedford. Mass. 
Sprague Elec. Co., No. Adams. Mass. 
Sunshine Sci. Instrs .• Inc., Philadelphia, Pa. 
Tektronix, Inc., Beaverton, Ore. 
3M Co., SI. Paul. Minn. 
Tucker Electronics Co., Garland, Tex. 
Westronics. Inc., Ft. Worth, Tex. 
Wiltron Co .• Palo Alto, Calif. 
Zonic Tech. Labs." CinCinnati. Ohio 

Services, RFI Measuring-See 
Services, Electrical 
Measurement 

Services, Silk Screening 
Accurate Elctrns. Corp .• Elyria, Ohio 
Acme Model Engrg. Co., Ridgefield, N.J. 
Allied Systems Corp., Greensboro, N.C. 
American Elctrn. Labs .• Inc .• Lansdale, Pa. 
Apahouser Corp. of N.E., Boston, Mass. 
BECO, Inc., Salem. Va. 
Bell Co., Inc .• Trussville, Ala. 
Decalcraft Corp., Hatfield. Pa. 
Devco Engrg .• W. Caldwell. N.J. 
Douglas Electronics, Inc., San Leandro. 

Cal. 
Dura Plastics N.Y .• Inc., Westport, Conn. 
Electro-Science Labs .• Pennsauken. N. J. 
Elgin Elctrns. Inc., Waterford, Pa. 
Flexible Circuits, Inc., Warrington, Pa. 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y. 
LVC Inds. Inc., Flushing, N.Y. 
Mac Panel Co., High Pt., N.C. 
Mechanical Engraving Co .. Inc., Bronx, 

N.Y. 
Mid-West Metal Prods., Inc .• Kansas City, 

Kans. 
Mobil Elctrns., Inc., Anderson. Ind. 
National Metal Crafters Inc .• Phila., Pa. 
Panel graphic Corp., Caldwell, N.J. 
Photo Chemical Prods. Cal., Santa 

Monica, Cal. 
Stacoswitch, Inc., Costa Mesa, Cal. 
Virginia Panel Corp., Waynesboro, Va. 
Western Coil & Elec. Co., Racine. Wisc. 
Wire Cloth Enterprises. Inc., Pittsburgh. 

Pa. 
Zenrad Controls Co .• Santa Barbara, Ca. 
Zero Mfg. Co., Burbank, Cal. 

Services, Vibration Surveys 
American Elctrn. Labs., Inc .• Lansdale, Pa. 
Dytronics Co., Columbus, Ohio 
Gen·J. Environments Corp .• Morton Grove. 

III. 
N.Y. Testing Labs., Inc., Westbury, N.Y. 
Teledyne Geotech, Dallas, Tex. 
Torwico Elctrns., Inc., Lakewood, N.J. 
Westinghouse Elec. Corp .• Industry Srvcs. 

Div., Pittsburgh, Pa. 

Services, Waveform Analysis 
Federal Sci. Corp., New York, N.Y. 
Petty Geophysical Engrg., San Antonio, 

Tex. 
Vibration Instrs. Co., Anaheim, Cal. 
Weston Instruments. Inc., Newark. N.J. 

Services, Wire Cutting & 
Stripping 

Acme Model Engrg. Co .• Ridgefield, N.J. 
Alpha Wire Corp., Elizabeth, N.J. 
Amphenol Cadre Div., Endicott, N.Y. 
Art Wire & Stamping Co .• Cedar Knolls, 

N.J. 
Automation Services Div., Windsor, N. Y. 
BECO. Inc., Salem, Va. 
Beman Mfg., Inc., New Cumberland, Pa_ 
Cable Sys. & Assembly Co., Inc., Everett, 

Mass. 
Cambridge Thermionic. Cambridge, Mass 
Cole Instrument Corp., Costa Mesa, Cal. 
Daburn Elctrns. & Cable Corp., Bronx, 

N.Y. 

Dearborn Wire & Cable Co., Rosemont, 
III. 

Drake Mfg., Harwood Hgts., III. 
Electronic Coil Corp., Plainville, Conn. 
Eraser Co., Syracuse, N.Y. 
Estes Engrg. Co., Gardena. Calif. 
Excel Specialty Corp., Chicago, III. 
Halmar Elctrns., Inc., Columbus, Ohio 
IEC Electronics Corp .. E. Rochester, N.Y. 
Kates Scientific Instrs .• Inc., Watertown. 

Mass. 
Leecraft Mfg. Co., Inc., Long Island 

City, N.Y. 
Manger Elec. Co., Inc., Stamford. Conn. 
Meson Electronics Co. Inc., Rochester. 

N. Y. 
Mid-West Metal Prods .• Inc .• Kansas City, 

Kans. 
Mupac Corp" Brockton, Mass. 
National Tel-Tronlcs, Meadville, Pa. 
Nat'l. Wire & Callie, Los Angeles, Cal. 
Paraplegics Mfg .• Bensenville, III. 
Phoenix Wire, Inc., S. Hero, VI. 
Storm Products Co., Los Angeles, Ca. 
TRW IHolyoke Wire & Cable, Holyoke, 

Mass. 
Whltmor Wire & Cable, No. Hollywood, 

Cal. 

Servo Analyzers-See 
Analyzers, Servo 

Servo Controls-See Controls, 
Servo System 

Servo Dampers-See 
Dampers, Servo 

Servo Indicators-See 
Indicators, Servo 

Servo Motors-See Motors, 
Servo 

Servo Multipliers-See 
Multipliers, Servo 

Servo Repeaters-See 
Repeaters, Servo 

Servp Systems 
Control Technology Co., LI.C~, N.Y. 

Vol2e986 
Ind'i. Control Co., Farmingdale, N.Y. 

Vol 2e98S,989 
Precision Mechanisms Corp., 

Westbury, N.Y ............. , ..•....••..•• Vol 2e990 
Torque Systems, Waltham, Mass. 

Vol2e991 
Vernltron Control Comps., Torrance, 

Cal •....•.••....••••.•..•.•• _ ..................... Vol 2e992 
ABA Industries, Inc., Pinellas Pk., Fla. 
Aeroflex Labs., Plainview, N.Y. 
American Elctrns., Inc., Fullerton. Cal. 
Applied Control Co .. Fairfield, N.J. 
Astrosystems, Inc., Lake Success, N.Y. 
Austin Elctrns., Roselle, N.J. 
Bafco, Inc., Warminster, Pa. 
Beckman Instrs., Helipot Dlv., Fullerton, 

Cal. 
Bendix Aerospace-Elctrns .• Teterboro. N.J. 
Bendix Corp., N. Hollywood. Calif. 
Bowmar Instr. Corp., Ft. Wayne, Ind. 
C & A Products, Inc., Woodside, N. Y. 
Clifton Precision. Clifton Hgts., Pa. 
Collins .Radio Co .• Dallas, Tex. 
Control Data Corp .• Minneapolis. Minn. 
Datron Systems. Chatsworth, Cal. 
Digiac Corp., Plainview, N.Y. 
Dynamic Instr. Corp., Plainview, N. Y. 
Farrand Controls. Inc .• Valhalla, N.Y. 
Gap Instr.Corp .• Hauppauge. N.Y. 
Geo Space Sys., Tampa, Fla. 
Henschel Corp .• Amesbury, Mass. 
H H Controls Co., Inc., Arlington. Mass. 
Hybrid Sys. Corp., Burlington, Mass. 
IMC MagnetiCS Corp:, Maywood, Cal. 
Jordan Controls, Milwaukee. Wisc. 
Kollsman Instr. Co .• Syosset, N.Y. 
Lear Siegler. Inc., Santa Monica. Calif. 
Luft Instrs .• Inc., Uncoln, Mass. 
McFadden Elctrns. Co., South Gate. Calif. 
MPC Prods. Corp., Chicago. III. 
Norden Div., Norwalk, Conn. 
North Atlantic Inds., Plainview, N.Y. 
Northern PreciSion Labs .• Inc .• Fairfield. 

N.J. 
Orbit Instr. Corp., Syosset. N.Y. 
Parabam, Inc., Compton, Cal. 

For addresses, phones and key personnel, see YELLOW Pages_ 

Shields, Coil 
Perfect Gear & Instr. Corp .• Northridge, 

Calif. 
Planet Instr .• Gardena, Cal. 
SCientific-Atlanta, Inc .• Atlanta, Ga. 
Singer Co., Little Falls, N.J. 
Spectral Dynamics Corp. San Diego. San 

Diego. Cal. 
Sterling Instr .• New Hyde Pk., NY 
Stock Drive Prods .• New Hyde Pk .• N.Y. 
Sunshine Sci. Instrs., Inc., Philadelphia. Pa. 
Superior Mfg. & Instrument Corp., Long 

Island City, N.Y. 
Theta Instr. Corp., Fairfield, N.J. 
Transicoil, Inc .• Worcester, Pa. 
Vernltech, Deer Pk., N.Y. 
Warner Elec. Brake & Clutch Co .• BelOit. 

Wisc. 
Westamp, Inc., Santa Monica, Cal. 
Zonic Tech. Labs., Cincinnati. Ohio 

Shaft Couplings-See 
Couplings, Shaft 

Shaft Encoders, Shaft 
Position-See Encoders, 
Shaft Position 

Shafts & Adapters Also See 
Couplings, Shaft, Rigid & 
Flexible 

Smith, Herman H., Inc., Bklyn., N.Y_ 
Vol3082S 

Controllnds. Inc., Inwood, N.Y. 
Machine Components Corp., Plainview. 

N.Y. 
Skyo Industries Inc., Deer Park. N.Y. 

Shake Tables-See Vibration 
Test Systems 

Shells, Encapsulatlon-See 
Cups, Encapsulation 

Shielding Beads, Ferrite 
Arnold Engineering Co., Marengo, III. 

Vol3elOOS 
Fair-Rite Prods. Corp., Wallkill, N.Y. 

VoI3-,OOS 
Ferronlcs, Inc., Fairport, N.Y. Vol3elOO9 
Ferroxcube Corp., Saugerties, N.Y. 

Vol 3-,0,3 

Shields, Cable-See Braid, 
Cable 

Shields, Cathode-Ray Tube 
Ad-Vance Magnetics, Rochester, Ind. 

Vol 3-1006 
Inter-Tech. Grp., Inc., 

Irvlngton-on-Hudson, N.y ••••• Vol3eIOIS 
Millen, James Mfg., Malden, Mass. 

Vol 3-1034, 1035 
Allegheny Ludlum Steel Co .• Pittsburgh, 

Pa. • 
Amuneal Mfg. Corp., Philadelphia, Pa. 
Arnold Engineering Co., Marengo, III. 
CELCO, Mahwah, N.J. 
Jan Hardware Mfg. Co .• Inc .• Long Island 

City, N.Y. 
Litton Inds., San Carlos, Calif. 
Magnetic Metals Co., Camden. N.J. 
Micrite Metal Mfg., Inc., Canoga Park, 

Cal. 
Perfection Mica Co., Bensenville, III. 

Shields, Coil 
Amuneal Mfg. Corp .• Philadelphia, Pa. 
Caddel-Burns Mfg. Co., Inc., Mineola. N. Y. 
Coli Winders Dlv. Caddell-Burns, 

Mineola, N. Y. • 
Inter-Tech. Grp., Inc., 

Irvlngton-on-Hudson, N.Y. 
Kinetron Corp .• Asbury Park, N.J. 
Krystinel Corp., Port Chester, N. Y. 
MagnetiC Metals Co .• Camden, N.J. 
Micrite Metal Mfg., Inc., Canoga Park, 

Cal. 
Millen, James Mfg., Malden, Mass. 
Perfection Mica Co., Bensenville, III 
Precision Paper Tube Co., Wheeling. III. 
Staver Co., Inc., Bay Shore. N.Y. 
Tapecon, Inc .• Rochester. N.Y. 
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Shields, Indicator Light 
Shlelds,Corona 
MICrite Metal Mfg., Inc, canoga Park, 

Cal. 
Rowe Inds., Dlv., Toledo, Ohio 

Shields, Electrostatic-See 
Shields, Tube 

Shields, Heat-See Tube Heat 
Dissipators 

Shields, .Indicator Light 
Cat-Metex Corp., Ingkiwood, Cal. 
Drake Mfg., Harwood Hgts" III. 
Metex Corp., Edison, N .... 
MlCrHe Metal Mfg., Inc., Canoga Park, 

Cal. 
Precision Paper Tube Co., Wheeling, III. 
Staver Co., Inc., Bay Shore, N.Y. 

Shields, Magnetic 
Ad-Vance Magnetics, Rochester, Inc!. 

Vol3e1006 
Inter-Tech. Grp., Inc., 

IrvinglOn-on-Hudson, N. Y.~ .. Vo13-101a 
MIHen, James Mfg., Malden, Mass. 

Vol 3el034, 1035 
Perlectlon Mica Co., Bensenville, ID. 

Vol2eII88; Vol 3e1037 
Allegheny Ludlum Steel Co., Pittsburgh, 

Pa. 
Amperex Electronic Corp., Hicksville, 

N.Y. 
Amuneal Mfg. Corp., Philadelphia, Pa. 
Arnold Engineering Co., Marengo, III. 
Automation Services Div., Windsor, N. Y. 
Electro-Mechanics Co., Austin, Tex. 
Estes Engrg. Co., Gardena, Calif. 
Int'!. Elctrn. Resch., Burbank, Cal. 
Jan Hardware Mfg. Co., Inc:, Long Island 

City, N.Y. 
Kinetron Corp., Asbury Park, N.J. 
LectroMagnetics, Inc., Los Angeles, Cal. 
Magnetic Metals Co., Camden, N.J. 
Metal Bellows Corp., Sharon, Mass. 
Micrite Metal Mfg., Inc., Canoga Park, 

Cal. 
Permaluster, Inc., Burbank, Calif. 
RU!3Sell Inds., Inc., Lynbrook, N.Y. 
Schonstedt Instr. Co., Reston, Va. 
Suffolk Etched Prods., Inc., Riverhead, 

N.Y. 
Tapecon, Inc., Rochester, N.Y. 
Tohoku Metallnds., Ltd., Tokyo, Japan 
Zippertubing Co., Los Angeles, Calif. 

Shields, R-F-Also See 
Gaskets, Shielding, R-F 

C .... Metex Corp., Inglewood, Cal. 
Vol 4-402* 

Glenafr, Inc., Glendale, Calif ... Vol 4e370* 
Inatrument SpeCialties, Little Falls, N.J. 

\/01 3e1017 
Metex Corp., Edison, N.J. 

Vol3el02G-l033 
3M Co., DielectrIC Materials & $ys. Dlv., 

St. Paul, Minn. .. ...................... Vol 3e1079 
APM-Hexseal, Englewood, N.J. 
Chomerics, Inc., Woburn, Mass. 
Co-Operative Inds .• lnc., Chester, N.J. 
Emerson & Cuming, Inc., Canton, Mass. 
Estes Engrg. Co., Gardena, Calif. 
Evaporated Coatings, Inc., Huntingdon 

Valley, Pa. 
Hartwell Corp .. Los Angeles, Calif. 
Hoffman Engrg. Co., Anoka, Minn. 
Honeywell, Denver, Colo. 
Int'l. Elctrn. Resch., Burbank, Cal. 
LectroMagnetics, Inc., Los Angeles, Cal. 
Lundy Elctrns. & Sys., Inc., Glen Head, 

N.Y. 
McLean Engrg. Labs., Princeton Jctn., 

N.J. 
Metal Bellows Corp., Sharon, Mass. 
Micrite Metal Mfg., Inc., Canoga Park,. 

Cal. 
Modpak. Waltham, Mass. 
Staver Co .. Inc., Bay Shore, N.Y. 
Tapecon, Inc., Rochester, N.Y. 
3M Co., SI. Paul, Minn. 
VectOl' Elctm. Co., Inc., Sylmar, Cal. 
VICtor Wire & Cable, L.A., Cal. 
Zippertubing Co., Los Angeles, Calif. 

Shields,Swltch 
Cole Instrument Corp .. Costa Mesa, Cal. 
LectroMagnetiCS,inc" Los Angeles, Cal. 

Mlente Metal Mfg., tnc., Canoga Park, 
Cal. 

Staver Co .. Inc.,. Bay Shore, N.Y. 

Shields, Transformer 
Ad-Vance Magnetics, RoChester, Inc!. 

VoI3e1OGB 
inter-Tech. Grp., Inc., 

Irvlngton-on-Hudson, N.Y ..... Vol 3e1018 
Allegheny Ludlum Steel Co., Pittsburgh, 

Pa. 
Amuneal Mfg. Corp., Philadelphia, Pa. 
Arnold Engineering Co., Marengo, III 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y. 
Kinetron Corp., Asbury Park, N.J. 
LectroMagnetics, Inc., Los Angeles, Cal. 
Magnetic Metals Co., Camden, N.J. 
Micrite Metal Mfg., Inc~ Canoga Park, 

Cal. 
Perfection MICa Co., BensenvHle, III. 
Staver Co., Inc., Bay Shore, N.Y. 
Tapecon, Inc., Rochester, N.Y. 

Shields, Tube 
Ad-Vance .MagnetlCs, Rochester, Ind. 

VoI3el006 
Amphenol Connector Dlv., Broadview, 

III ................................................... Vol 3e564 
Amphenol Sales Dlv., Bunk.r Ramo 

Corp., Broadview, III ............... Vol 3e564 
Cinch Connectors, Oper of TRW Elctm. 

Comps., I;lk Grove Village, III. 
Vol ae854,921 

Millen, James Mfg., Malden, Mass. 
Vol 3-1034, 1035 

Perlectlan Mica Co., BensenVille, III. 
Vol2e1188 

A(lIersil, Inc., Hillside, N.J. 
Amphenollnd'i. Dlv., Chicago, III. 
Amuneal Mfg. Corp., Philadelphia, Pa. 
Arnold Engineering Co., Marengo, III. 
ChromaUoy-Alcon Inc., ChICago, III. 
Co-Operative Inds., Inc .. Chester, N.J. 
Collins Radio Co., Dallas, Tex. 
General Elec. Co., Lamp Parts & Equip. 

Sales Oper., Cleveland, Ohio 
GTE Sylvania Inc., Warren, Pa. 
Hamamatsu TV Co., Ltd., Hamamatsu 

City, Shizuoka Pref., Japan 
Int'!. Elctrn. Resch .. Burbank, Cal. 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y. 
Magnetic Metals CO.,Camden, N.J. 
Methode Elctms., Inc., Chicago, III. 
Micrite Metal Mfg., Inc., Canoga Park, 

Cal. 
Staver Co., Inc .. Bay Shore, N.Y. 
Waldom Elctrns., Inc., Chicago, III. 
Waterbury Pressed Metal Co., Waterbury, 

Conn. 
Zippertubing Co., Los Angeles, Calif. 

Shields, Wire-See Braid, 
Cable 

Shift Reglster$ 
Controlcraft Corp., West Chicago, III. 
Coming Glass Works, Fluidic Products 
"Dept., Coming, N.Y. 

Signetics. Corp., Sunnyvale, Calif. 

Shifters, Phase, Microwave 
Arra Inc., Bay Shore, N. Y ...... ~. Vol 2e608 
BendiX, Franklin, Ind .......... _ .... Vol 2e609 
DalCo Inds. Inc., Compton, Cal 

Aircom, Inc., Union, N.H. 
Airtron, Morris Plains, N.J. 

Vol2e610 

Alford Mfg. Co .• Winchester, Mass. 
Anaren MIcrowave, Inc., Syracuse, No Y. 
Collins Radio Co:; Dallas, Tex. 
E & M Laboratories, Inc., Westlake 

Village, Cal. 
GTE Sylvania Inc., Elctrn. Sys. Gp., 

Waltham, Mass. 
Maury Microwave Corp., CUC8mOOga, 

Cati/. . 
Merrimac Inds., Inc., West Caldwell, N.J. 
Microlab/FXR, Livingston, N.J. 
Microwave Assocs., Inc., Burlington, Mass. 
Microwave Development Labs., Inc., 

Needham Hgts., Mass. 
Premier Microwave, Port Chester, N.Y. 
Raytheon Co .• Waltham, Mass. 
Systron-Donner MIcrowave Dlv., Van 

Nuys, Cal 

PRODUCT INDEX & DIRECTORY 

Technical Research & Mfg. Co" 
Manchester. N.H. 

TRG Prods., E. Boston, Mass. 
Universal Ad-Yu Elctms., Inc., Milwaukee, 

WI. 
UTE Microwave, Asbury Park, N.J. 
Vector IndustrieS, Palo Alto, Cal, 
WaveHne, Inc., W. Caldwell, N .... 
Wetnschel Engrg. Co., GaIthersburg, 

Md. 
Wiltron Co., Palo Alto, Calif. 

Shifters, Phase, R-F 
Daleo Inds. Inc., Compton, Cal. 

VoI2e610 
Alford Mfg. Co., Winchester, Mass. 
Anaran Microwave, Inc., Syracuse, N.Y. 
Arra Inc., Bay Shore, N.Y. 
Bendix, Franklin,. Inc!. 
Collins Radio Co .• Dallas, Tex. 
Dynalab Corp., Van Nuys, Cal. 
DytronlCs Co., Columbus, Ohio 
General Microwave Corp .• Farmingdale, 

N.Y. 
GTE Sylvania In<t., Elctm. Sys. Gp., 

Waltham, Mass. 
Keithley Instrs., Inc., Cleveland, Ohio 
Merrimac Inds., Inc., West CaldWell, N.J. 
Microwave Development Labs., Inc., 
.Needham Hgts., Mass. 

Narda Microwave Corp., Plainview, N.Y. 
North Hills Elctms., Inc., Glen Cove, 

N.Y. 
Premier Microwave, Port Chester, N.Y. 
Special Microwave Devices Oper., 

Waltham, Mass. . 
Universal Ad-Yu Elctrns., Inc., Milwaukee, 

Wi. 
Waveline, Inc., W. CaldweD, N.J. 
Weinschel Engrg. Co., Gaithersburg, 

Md. 
Wijtron Co" Palo Alto, Calif. 

Shifters, Phase 60/400 CPS 
CaNtornls InstrB. Co., San Diego, Cal. 
Dranetz Engrg. Labs., So. Plainfield, 

N.J. 
Dytronlcs Co., Columbus, Ohio 
Ind'i. Control Co., Farmingdale, N.Y. 
Ind'i. Test Equip., Clifton, NJ 
NH Research, Inc., Santa Ana, Calif. 
North Atlantic Inds~ Plainview, N.Y. 
Sag ElCtrns. Sub. Comstron Corp., 

Richmond HIli, N.Y. 
Singer"Co .• Little Falls, N.J. 
Theta Instr. Corp., Fairfield, N.J. 
Transicoil, Inc., Worcester, Pa. 
Trlae ElCtrn. Sys., Forest Hills, N. Y. 

Shipping Containers-See 
Containers, Shipping, Metal & 
Fiberglass 

Shock Mounts-See Mounts, 
Shock & Vibration 

Shock Testers-See Testers, 
Shock 

Shorting Bars-See Bars, 
Shorting . 

Shredders, Paper-5ee Paper 
Shredders 

Shrinkable Plastics & 
Elastomers-See Caps, 
Forms & Tapes, Heat 
Shrinkable-Also See Tubing, 
Heat Shrinkable . 

Shunts, Meter 
Empro Mfg. Co., Inc~ Indianapolis, Ind. 

Vol 4-406* 
General Ekic. Co., Elctm. Comps. SIs. 

Dept., Schenectady, N;Y ....... u Vol 1 .... 
Janco Corp" Burbank, Cal; .... Vol 2el084 
Julie Research Lab., New York, N.Y. 

Vo11e468 
Ballantine Laboratories, Inc., Boonton .. 

N.J. 
Electrical Instr. Svc., Inc., MI. Vernon. N.Y. 
Elctrn. Precision Comps., MI. Vemon,N.Y. 
Esterline Angus Dlv, Indianapolis, Ind. 
General Elec., W. Lynn, Mass. 
Hallmark Standards, Inc .• Mt. Vernon, N.Y. 
Holt Instr. Labs .. Oconto, Wise: 
Hoyt E,.c. lnatr. Works, Belmont, Mass. 

JeweR ElectrlCallnstra., Manchester, 
N.H. 

Larson Instr. Co~.lnc~ Orangeburg, N.Y. 
MHwaukee Resistor, MUwaukee, Wiac. 
Precision Resistor Co .. Hillside, N.J. 
Recorder Systems Div., E. Greenwich, R.I. 
Shlgoto tncls., Lt"., New York, N.Y. 
Simpson Elec. Co., Chicago, III. 
Sunshine Sci .. Instrs., Inc., Philadelphia, Pa. 
Triplett Corp., Bluffton, Ohio 
Westinghouse Elec. Corp., Ne~ark. N.J. 
Weston Instruments. Inc., Newark, N.J. 

Shutters, Microwave 
Airtron, Morris Plains. N.J. 
CES Elctrns., Brooklyn, N.Y. 
Microwave Assocs., Inc., Burlington, Mass. 
Microwave Development Labs., Inc., 

Needham Hgts., Mass. 
Premier Microwave, Port Chester, N.Y. 
Varian Assocs., Palo Alto, Cal. 
Vector Industries, Palo Alto, Cal. 
Waveline, Inc., W. Caldwell, N.J. 

Signal Averagers,-See 
Averagers, Signal 

Signal Conditioners & 
Equipment 

DynamICs Elctmc. Prods., Inc., Santa 
Fe Springs, Cal ......................... Vol2e311 

Ectron Corp~ San Diego, Cal ... VoI2e313 
Hathaway Industries Inc., Tulsa, Ok ... 

Vo11~1 
Hethaway Instruments, Inc., Denver, 

Colo ........................... _ ............... Vo11~1 
ILC Deta DevICe Corp., HlcksvUle, N.Y. 

Vol2e315 
Natel Engrg. Co., Canoga Pk~ Cal. 

. \l'011e360 
PPM, Inc., Bedford, Ohio .......... VoIle493 
Unholtz-Dlckie Corp., Hamden, Conn. 

. Vol 1-530 
Acromag, Inc .• Wixom, Mich. 
Anadex Instrs., Inc., Van Nuys, Calif. 
Applied Control Co., Fairfield, N.J. 
Astrosystems, Inc., Lake Success, N.Y. 
B & 1= Instrs., Inc., Cornwells Hgts .. Pa. 
Bay Labs., Inc., Cleveland, Ohio 
Beckman Instrs .. Ectrn. Instrs. Div. Ectrn. 

Instrumentation, Schiller Park, III. 
Bell & Howell Co., Pasadena, Calif. 
Bendix Corp. Environmtl. Sci., Baltimore, 

Md. 
Bendix Corp .• Davenport, Iowa 
Biocom, Inc .• Culver City, Cal. 
BLH Elctrns .• Inc., Waltham, Mass. 
Bristol Div, Walerbury, Conn 
Buiova Watch CO., Servo Prods. 

Elctrns. Dlv;, WoodSide, N.Y. 
Burr-Brown Resch. Corp., Tucson, Ariz. 
C & A Products,lnc., WoodSide, N. Y. 
Columbia Resch. Labs., Woodlyn, Pa. 
Conic Corp., San Diego, Calif. 
Consolidated Ohmic Devices, Carle Pl., 

N.Y. 
Data-Control Systems, Danbury, Conn. 
DoriC Sci. Corp., San Diego, Calif. 
Dranetz Engrg. Labs., So. Plainfield, 

N.J. 
Dynamic Measurements Corp., 

Winchester, Ma. 
Elcor P~8. Welex Elctm8., Sliver 

Spring, Md. 
Electronic Modules, Inc., Pasadena, Cal. 
EndevcO, Pasadena, Calif. 
Fifth DimenSion, Princeton, N.J. 
Fogg System Co., Denver, Col. 
Foxboro Co., Foxboro, Mass. 
General DeVices, Inc., Princeton, N.J. 
General Radio Co., Concord, Mass. 
Gould, Inc., Cleveland, Ohio 
Hawkeye Instrus., Inc., Marion, Iowa 
Honeywell, Denver, Colo. 
Hybrid Sys. Corp., Burlington, Mass. 
Inservco, Inc., La Grange, Ohio 
Ithaco, Inc., Ithaca, N.Y. 
James Eictrns., Inc., Chicago, III. 
Lear Siegler, Inc., Santa Monica, Cain. 
Lear Siegler, Anaheim, Cal. 
McDonnell Douglas ElectronicS· Co., St. 

Chailes,·Mo. 
Minnetech Labs, Minneapolis, Minn. 
Monnor Systems, Ft. Washington, Pa 
MultimetrIC Industries, RIChmond HIli, 

N.Y. 
Newport Labs., Inc., Sants Ana, Cal. 
Novatronics. Inc .• Pompano Beach, Fla. 
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Princeton Applied Resch. Corp., Princeton, 

N.J. 
Reliance Elec. Co., Cleveland, Ohio 
Rockland Sys. Corp., W. Nyack, N.Y. 
Schaevitz Engrg., Pennsauken, N.J. 
Schneider Instr. Co., Cincinnati, Ohio 
Sensotec, Inc., Columbus, Ohio 
Singer· Tele·Signal, Woodbury, N.Y. 
SRC Dlv., Newport Bch., Cal. 
Takeda Riken Industry Co., Ltd., Tokyo 

176, Japan 
Tektronix, Inc., Beaverton, Ore. 
Teledyne Taber, No. Tonawanda, N.Y. 
Telmar, Inc., Columbus, Ohio 
Thermo Sys., Inc., St. Paul, Minn. 
Tylan Corp., Torrance, Calif. 
Validyne Engrg. Corp., Northridge, Cal. 
Varian Data Machines, Palo Alto, Cal. 
Vibration Instrs. Co., Anaheim, Cal. 
West Coast Resch. Corp., Los Angeles, 

Calif. 
Whittaker Corp., Los Angeles, Cal. 

Signal Generators-See 
Generators, Specific Type 

Signal Tracers-See Testers, 
Signal Tracing 

Silica, Fused 
Amersil, Inc., Hillside, N.J. 
Bram Metaliurgical·Chem. Co., Phila., Pa. 
Coming Glass Works, Tech. Prods. Div., 

Corning, N.Y. 
Corning Glass Works, Television Prods. 

Div., Corning, N.Y. 
Esco Products, Oak Ridge, NJ 
General Elec. Co., Lamp Parts & Equip. 

Sales Oper., Cleveland, Ohio 
Optics International, Tenafly, N.J. 
Thermal Amer. Fused Quartz, Montville, 

N.J. 

Silicon Semiconductors-See 
Diodes; Transistors 

Silicone Rubber-See Rubber, 
Silicone 

Silk Screen Processing 
Services-See Services, Silk 
Screening 

Simulators, Motion 
Aeroflex Labs., Plainview, N.Y. 
Austin Elctrns., Roselle, N.J. 
Carco Elctrns., Menlo Park, Calif. 
Control Technology Co., LI.C., N.Y. 
Fogg System Co., Denver, Col. 
Honeywell, Minneapolis, Minn. 
Hughes Aircraft Co., Ind'l. Prods. 

Div.llnd'l. Auto, Oceanside, Cal. 
Icon Corp., Sub of U.S.M. Corp., 

Cambridge, Mass. 
McFadden Elctrns. Co., South Gate, Calif. 
North Atlantic Inds., Plainview, N.Y. 
Summ~ Engrg. Corp., Bozeman, Mont. 

Simulators, Radar 
Metric Sys., Ft. Walton Beach, Fla. 

Volle357 
Vega Precision Labs., Vienna, Va. 

Vol 1-568 
Applied Microwave, Westwood, Mass. 
Austin Elctrns., Roselle, N.J. 
Computer Devices, Commack, N.Y. 
Cubic Corp., San Diego, Cal. 
Dytro Corp., Hicksville, N.Y. 
Elgenco, Inc., Santa Monica, Cal. 
Epsco, Inc., Westwood, Mass. 
Gap Instr. Corp., Hauppauge, N.Y. 
General Electrodynamics Corp., Garland, 

Tex. 
GTE Sylvania Inc., Elctrn. Sys. Gp., 

Waltham, Mass. 
Instrumentation Tech. Corp., Northbridge, 

Cal. 
McDonnell Douglas Electronics Co., St. 

Charles, Mo. 
RCA Missile & Surface Radar Div., 

Moorestown, N.J. 
Superior Mfg. & Instrument Corp., Long 

Island City, N.Y. 
Tasker Systems, Chatsworth, Cal. 
Varian, Beverly, Mass. 
Whittaker Corp., Los Angeles, Cal. 

Sinks, Heat-See Transister & 
Diode Heat Dissipators; Tube 
Heat Dissipators·Also See 
Heat Sinks, Soldering 

Sleeves-See Tubing 

Slide Rules (Circuitry 
Computing) 

Electro·Optical Inds., Inc., Santa Barbara, 
Cal. 

Techni·Tool, Inc., Philadelphia, Pa. 

Slides, Cabinet & Chassis 
Bud RadiO, Willoughby, Ohio .. Vo13e313 
Chassis-Trak, Dlv., Indianapolis, Ind. 

Vol 3-318,319 
Premier Metal Prods. Co., Bronx, N.Y. 

Vol3e325 
Stantron, No. Hollywood, Cal. Vol 3-338 
Barnes Engrg. Co., Santa Ana, Calif. 
Cabtron Sys .. Inc., Northbrook, III. 
GC Electronics, Rockford, III. 
Grant Hardware Co., W. Nyack, N.Y. 
Gries Reproducer Co., New Rochelle, N.Y. 
Hammond Mfg. Co. (U.S.) Inc., Buffalo, 

N.Y. 
Ingersoll Prods., Chicago, III. 
Jan Hard""are Mfg. Co., Inc., Long Island 

City, N.Y. . 
Lambda Elctrns., MelVille, N.Y. 
Optima Enclosures, Tucker, Ga. 
Par·Metal Prods. Div., Brooklyn, N.Y. 
Plastiglide Mfg. Corp., Santa Monica, Cal. 
South River Metal Prods. Co., South 

River, N.J. 
Vent·Rak, IndianapoliS, Ind. 
Zero Mfg. Co., Burbank, Cal. 

Sliding Loads, Microwave 
Aircom, Inc., Union, N.H. 
Alford Mfg. Co., Winchester, Mass. 
CES Elctrns., Brooklyn, N.Y. 
Maury Microwave Corp., Cucamonga, 

Calif. 
Microlab/FXR, Livingston, N.J. 
RF Systems, Inc., Cohasset, Mass. 
Systron·Donner Microwave Div., Van 

Nuys, Cal. 
Wavellne, Inc., W. Caldwell, N.J. 

Slip & Shaker Tables-See 
Vibration Test Systems 

Slip-Rings & Assemblies 
Airflyte Elctrns. Co., Bayonne, N.J. 

Vol 2-631 
Fabrlcast, Inc., So. EI Monte, Cal. 

Vol 2-642-644 
Graphite Metallizing Corp., Yonkers, 

N.Y ............................................... Vol 2-647 
General Devices, Inc., Princeton, N.J. 
Hansen Mfg. Co., Princeton, Ind. 
IEC Corporation, Austin, Tex 
Maurey Instrument Corp., Chicago, III. 
Nippert Co., Delaware, Ohio 
Northern Precision Labs., Inc., Fairfield, 

N.J. 
Poly·Scientific, Blacksburg, Va. 
Superior Carbon Prods., Inc., Cleveland, 

Ohio 
Teledyne Kinetics, Solana Beach, Cal. 

Slotted Lines, Microwave 
Aircom, Inc., Union, N.H. 
Alford Mfg. Co., Winchester, Mass. 
General Microwave Corp., Farmingdale, 

N.Y. 
General Radio Co., Concord, Mass. 
Maury Microwave Corp., Cucamonga, 

Calif. 
Microlab/FXR, Livingston, N.J. 
Narda Microwave Corp., Plainview, N.Y. 
Phelps Dodge Comm., North Haven, 

Conn. 
PRD Elctrns., Inc., Westbury, N.Y. 
Premier Microwave, Port Chester, N.Y. 
RF Systems, Inc., Cohasset, Mass. 
Rohde & SChwarz SiS., Passaic, N.J. 
Systron·Donner Microwave Div., Van 

Nuys, Cal. 
TRG Prods., E. Boston, Mass. 
Wiltron Co., Palo Alto, Calif. 

Sockets, Integrated Circuit 
Smith Chart Impedance 

Plotters, Automatic 
Alford Mfg. Co., Winchester, Mass. 
Rohde & Schwarz SiS., PassaiC, N.J. 
Wiltron Co., Palo Alto, Calif. 

Snips-See Wire Cutters 

Socket Adapters 
Robinson-Nugent, New Albany, Ind. 

Vol 4-381* 
Air·O·Tronics Prods., Morrisville, N.Y. 
Amphenollnd'i. Div., Chicago, III. 
Augat Inc., Attleboro, Mass. 
Birnbach Co., Inc., Freeport, N.Y. 
Cinch Connectors, Oper of TRW Elctrn. 

Comps., Elk Grove Village, III. 
Connector Corp., Chicago, III. 
Elctrn. Molding Corp., Woonsocket, R.I. 
Flex·Link Products, Inc., San Fernando, 

Cal. 
GC Electronics, Rockford, III. 
IFE Div .. E. Providence, R. I. 
K·Tech., Inc., Framingham, Mass. 
Leviton Mfg. Co., Inc .. Brooklyn, N.Y. 
Loranger Mfg. Corp., Warren, Pa. 
Phelps Dodge Comm., North Haven, 

Conn. 
Pomona Elctrns. Co., Inc., Pomona, Cal. 
Sealectro Corp., Mamaroneck, N.Y. 
Shigoto Inds., Ltd., New York, N.Y. 
Smith, Herman H., Inc., Bklyn., N.Y. 
Texas Instruments, Attleboro, Mass. 
Textool Prods., Inc., Irving, Tex. 
Vector Elctrn. Co., Inc., Sylmar, Cal. 

Sockets, Breadboard 
General Elec. Co., Elctrn. Comps. Sis. 

Dept., Schenectady, N.y .......•. Vo13e&80 
Vector Elctrn. Co., Inc., Sylmar, Cal. 

Vo13e956 
Amphenollnd'i. Div., Chicago, III. 
Augat Inc., Attleboro, Mass. 
Berg Electronics, New Cumberland, Pa. 
Douglas Electronics, Inc., San Leandro, 

Cal. 
EI Instruments, Derby, Conn. 
Elctrn. Molding Corp., Woonsocket, R.I. 
Flex·Link Products, Inc .. San Fernando, 

Cal. 
IFE Div., E. Providence, R.1. 
Jettron Prods., Hanover, N.J. 
K·Tech., Inc., Framingham, Mass. 
Pomona Elctrns. Co., Inc., Pomona, Cal. 
Robinson·Nugent, New Albany, Ind. 
Sealectro Corp., Mamaroneck, N.Y. 
Stanford Applied Engrg., Inc., Santa 

Ana, Cal. 
Textool Prods., Inc., Irving, Tex. 

Sockets, CapaCitor 
General Elec. Co., Elctrn. Comps. Sis. 

Dept., Schenectady, N.y •........ Vo13e&80 
Berg Electronics, New Cumberland, Pa. 
Cinch Connectors, Oper of TRW Elctrn. 

Comps., Elk Grove Village, III. 
Elctrn. Molding Corp., Woonsocket, R.I. 
Flex·Link Products, Inc., San Fernando, 

Cal. 
K·Tech., Inc., Framingham, Mass. 

Sockets, Crystal 
Connector Corp., Chicago, III. Vol 3e&57 
Millen, James Mfg., Malden, Mass. 

Vol 2-520 
Accurate Elclrns. Corp" Elyria, Ohio 
Amphenol Ind'i. Div., Chicago, III. 
Augat Inc., Attleboro, Mass. 
Berg Electronics, New Cumberland, Pa. 
Chromalloy·Alcon Inc., Chicago, III. 
Cinch Connectors, Oper of TRW Elctrn. 

Comps., Elk Grove Village, III. 
Elco, Willow Grove, Pa. 
Elctrn. Molding Corp., Woonsocket, R.I. 
Flex·Link Products; Inc., San Fernando, 

Cal. 
Johnson E. F. Co., Waseca, Minn. 
K·Tech., Inc., Framingham, Mass. 
Methode Elctrns., Inc., Chicago, III. 
Robinson-Nugent, New Albany, Ind. 
Sealectro Corp., Mamaroneck, N.Y. 
Showa Musen Kogyo Co., Ltd., 

Shinagawa·Ku Tokyo 141, Japan 
Smith, Herman H., Inc., Bklyn., N.Y. 
Waldom Elctrns., Inc., Chicago, III. 

Sockets, Diode 
Cinch Connectors, Oper of TRW Elctrn. 

Comps., Elk Grove Village, III. 
Vo13e916 

General Elec. Co., Elctrn. Comps. Sis. 
Dept., Schenectady, N.y ...•..•.. Vo13e&80 

Amphenol Ind'i. Div., Chicago, III. 
Berg Electronics, New Cumberland, Pa. 
Circuit Assembly Corp., Santa Ana, Cal. 
Connector Corp., Chicago, III. 
Elctrn. Molding Corp., Woonsocket, R.I. 
Flex·Link Products, Inc., San Fernando, 

Cal. 
Jettron Prods., Hanover, N.J. 
Loranger Mfg. Corp .. Warren, Pa. 
Methode Elctrns., Inc., Chicago, III. 
Molex Inc., Lisle, III. 
Robinson·Nugent, New Albany, Ind. 
Sealectro Corp., Mamaroneck,· N.Y. 
Smith, Herman H., Inc., Bklyn., N.Y. 
Stanford Applied Engrg., Inc., Santa 

Ana, Cal. 
Texas Instruments, Attleboro. Mass. 
Textool Prods., Inc .. Irving, Tex. 

Sockets, DIP 
Amphenol Connector Div., Broadview, 

III .......•.........•................. Vol 3-587-589,594 
Amphenol Sales Dlv., Bunker Ramo 

Corp., Broadview, III.Vol 3-587-589,594 
Chromalloy·Alcon Inc., Chicago, III. 

Vol 3-552 
Cinch Connectors, Oper of TRW Elctrn. 

Comps., Elk Grove Village, III. 
Vol 3-854,911,913 

Smith, Herman H., Inc., Bklyn., N.Y. 
Vol 3-810 

Stanford Applied Engrg., Inc., Santa 
Ana, Cal ..................................... Vol 3-844 

3M Co. Electro Prods. Div., St. Paul, 
Minn •..•••••...•...........•.......••.... VOl 3-846-853 

Vector Elctrn. Co., Inc., Sylmar, Cal. 

Amp Inc., Harrisburg, Pa. 
Augat Inc., Attleboro, Mass. 

Vol3e954 

Circuil Assembly Corp., Sanla Ana, Cal. 
Flex·Link Products, Inc., San Fernando, 

Cal. 
Gibson/Egan Co., Arcadia, Calif. 
K·Tech., Inc., Framingham, Mass. 
Molex Inc., Lisle, III. 
Precision Dynamics Corp., Burbank. Cal. 
Scanbe Mfg. Corp., EI Monte, Cal. 
Textool Prods .. Inc., Irving, Tex. 
Viking Inds., Inc., Chatsworth, Calif. 

Sockets, Integrated Circuit 
Chromalloy·Alcon Inc., Chicago, III. 

Vol 3*552 
Cinch Connectors, Oper of TRW Elctrn. 

Comps., Elk Grove Village, III. 
Vol 3-854,911,913,914 

Connector Corp., Chicago, III. Vo13e&57 
Elctrn. Molding Corp., Woonsocket, R.I. 

VoI3e&66 
General Elec. Co., Elctrn. Comps. Sis. 

Dept., Schenectady, N.y ....•.... Vo13e&80 
Scanbe Mfg. Corp., EI Monte, Cal. 

Vol 3-772 
Sealectro Corp., Mamaroneck, N.Y. 

Vol 3-780 
Showa Muse!, Kogyo Co., Ltd., 

Shlnagawa·Ku Tokyo 141, Japan 
Vol 3-787 

Stanford Applied Engrg., Inc., Santa 
Ana, Cal. . ................................... Vol 3eB44 

Texas Instruments, Attleboro, Mass. 
Vo13e925 

3M Co. Electro Prods. Div., St. Paul, 
Minn ..................................... Vol 3eB46-853 

Vector Elctrn. Co., Inc., Sylmar, Cal. 
Vo13e954 

Amp Inc., Harrisburg, Pa. 
Amphenol Ind'l. Div., Chicago, III. 
Amphenol Sales Dlv., Bunker Ramo 

Corp., Broadview, III. 
Augat Inc., Attleboro, Mass. 
Berg Electronics, New Cumberland, Pa. 
Sivar, Inc., Santa Ana, Cal. 
Burndy Corp., Norwalk, Conn. 
Chomerics, Inc., Woburn, Mass. 
Continental Connector, WoodSide, N.Y. 
EI Instruments, Derby, Conn. 
Flex·Link Products, Inc., San Fernando, 

Cal. 
Gibson/Egan Co., Arcadia, Calif. 
IFE Div., E. Providence, R. I. 
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Sockets, Integrated Circuit (cont'd) 
Jettron Prods., Hanover, N.J. 
K-Tech., Inc .• Framingham, Mass. 
Loranger Mfg. Corp., Warren, Pa. 
Master Elctrn. Controls, Santa Monica, 

Cal. 
Methode Elctrns., Inc" Chicago, III. 
Micro InStr. Co., Hawthorne, Cal. 
Molex Inc., Lisle, III. 
Mupac Corp., Brockton. Mass. 
Precision Dynamics Corp., Burbank, Cal. 
Pylon Co., Inc., Attleboro, Mass. 
Robinson-Nugent, New Albany, Ind. 
Stanford Applied Engrg., Santa Clara, 

CIII. 
Texas Instruments, Attleboro. Mass. 
Textool Prods., Inc., Irving, Tex. 
Thermalloy Co., Inc., Dall8JS, Tex. 
Viking Inds., Inc., Chatsworth, Calif. 
Waldom Eletrns., Inc., Chicago, III. 

Sockets, Lamp & Lamp 
Assemblies 

Alco Elctm. Prods., North Andover, 
Mass •• _ ... _ ......... _ ........ _ ............. Vol N59 

Amphenol Connector Div., Broadview, 
IU._ ................................................. Vol W63 

Amp~enol Sales Dlv., Bunker RalTlo 
Corp., Broadview, 1ft ............... VoI3-S63 

Arcolectrlc SwHch Corp., No. 
HoIly'!fOOd, CIII ......................... Vol 2"993 

Chicago SwHch, Chicago, III. VoI2el042 
ChrllltieElec., Los Angeles, Cal. 

Vollet149 
ChromaUoy-Alcon.lnc., Chlcago,lII. 

Vol 3.552 
Dlallght Corp., Brooklyn, N .. Y ... Vol2e483 
Display Devices, Inc., EnCinitas, Cal. 

Vol2e484 
Drake Mf.9., Harwood Hgts., III. 

Vol2e486,487 
Elctrn. Molding Corp., Woonsocket, R.I. 

Vol3et166 
General.lllumination, Inc., St. Paul, 

Minn .......... _ ........................ _ ....... Vol 2e497 
Hluminatlon Inds., Inc., Sunnyvale, cal. 

Vol 2'1682 
Ind'i. Device!!. Edgewater, N.J. Vol2e507 
International Electro Exchange Corp., 

Eden Prairie, Minn ................. VoI2el082 
Leecraft Mfg. Co., Inc., Long Island 

CHy, N.Y •• _ ................................. Vol N18 
SmHh, Herman H., Inc., flldyn., N.Y. 

Vol3e821-823 
Trimm, Inc., LlbertyvlHe, III ....... Vol 3e944 
ADC Prods., Mlnneapous, Minn. 
Aeronautical Elec. Co .• Inc .• Chicago. III. 
Aerospace Knob Co" So. EI Monte. Calif.. 
An\phenollnd'i. Dlv., Chicago, III. 
Associated Engrg. & Mfg. Corp., Upper 

Montclair, N. J. 
Augat Inc .• Attleboro. Mass. 
Chicago Miniature Lamp Works, 

Chlcsgo, III. 
ClllchConnectors, Oper of .TRW Elctrn. 

Cc»nps., Elk Grove Vinage, III. 
Circon eorp .• Santa Barbara. Ca. 
Connector Corp., Chicago, III. 
Control Switch. Inc .• Folcroft. Pli. 
Data Di.plIlY Products, Los Angeles, 

Cal. 
Flex·Link Products. Inc., San Fernando, 

Cal. 
General Elec. Company. Providence, A.1. 
Genlsco Technology Corp., Eldema 
Div~ Compton, Cal. 

GTE Sylvania Inc .• Danvers, Mass. 
GTE Sylvania Inc., HiUsboro, N.H. 
GTE Sylvania Inc .. Warren. Pa. 
Inter-Market, Inc., 'Glenview, III. 
K-Tech., Inc., Framingham, Mass. 
Korry Mfg. Co" Seattle. Wash. 
Kulka Elec. Corp., Mt. Vernon, N.Y. 
Ledex, Inc., Dayton, Ohio 
Leviton Mfg. Co., Inc., Brooklyn, N.Y. 
Luminator Div., Plano, Tex. 
LVC Inds.lnc., Flushing, N.Y. 
MOlex Inc., Lisle. ilL 
OShino Electric Lamp Works, Ltd. 

Shinagawa·ku. Tokyo, Japan 
Paraplegics Mfg., Bensenville. III. 
Philips Elmet Corp .• Lewiston, Me. 
Shlgoto Inds., LId., New York, N.Y. 
Showa Musen Kogyo Co., Ltd., 

ShlnagawiI-Ku 'tokyo 141, Japan 
Sloan Co., Sun Valley, Cal. 
Stacoswitch, Inc .• Costa Mesa, Cal. 
Stake Fastana, Co., S. EI Monte, Calif. 

Stanford Applied Engrg., Santa Clara, 
Cal. 

TEC, Inc., Tucso!1, Ariz. 
Underwriters Safety Device Co., Chicago, 
III.' . 

Welch Allyn, Inc., Skaneateles Falls, NY 
Western Indicator Co., So. EI Monte. Cal. 
Wiremold Co., W. Hartford, Conn. 
Workman Elctrn. Prods., Inc .. Sarasota, 

Fla. 

Socket, Miniature & 
Subminiature-,..See Sockets, 
Diode; IC; Transistor 

Sockets, Relay 
American Zettler, Irvine, ca. 

Vol 2es90-692 
Amphenol Connector Dlv., Broadview, 

111 ................ _ ......................... Vol 3e562,563 
Amphenol Sales Dlv., Bunker Ramo 

Corp., Broadview, III ....... VoI 3e562,563 
Chromalloy-Alcon Inc., Chicago, III. 

Vol3eS52 
Curtis Dev. 80 Mfg., Milwaukee, Wise. 

. Vol3es61 
Diversified Elctrns., Evansville, Ind 

Vol2e731 
Guardian Elec. Mfg. Co., Chicago, III. 

Vol2en8-780 
ITT Jennings, San Jose, Cal. . 

Vol MOO,801 
Magnecraft Elec., Chicago, III. 

Vol2e820,821 
Mldtex/Aemco, Mankato, Minn. 

Vol2e837 
Potter & Brumfield, Princeton, indo 

Vol2e848,847,849-853,860 
Reed DeviCes, Inc., Glen Ellyn, III. 

Vol3e769 
Schrack Elec. SIs., New York, N.Y. 

VoIM74 
Struthers-Dunn, Inc., Pitman, N.J. 

Vol2eBn,880 
Teledyne Relays, Hawthorne, Cal. 

VoIM94 
Airborn, Inc., Dallas, Tex. 
Amp Inc., Harrisburg, Pa. 
Amphenol Ind'i. Div., Chicago, III. 
Augat Inc .• Attleboro. Mass. 
Berg ElectroniCS, New Cumberland, Pa. 
Branson Corp., Denville, N.J. 
Burndy Corp" Norwalk, Conn. 
Cinch Connectors, Oper of TRW Elctm. 

Comps., Elk Grove Village, III. 
Computer Comps., Jamaica, N.Y. 
Continenlal Connector, WoodSide, N.Y. 
Custom Connector Corp., Cleveland. Ohio 
Elco, Willow Grove, Pa. 
Flex-Link Products, Inc .• San Fernando, 

Cal. 
GTE Automatic Elec., Northlake, III. 
Ingraham Inds., Controls Div .• 

Elizabethtown. Ky. 
Jettron Prods .• Hanover, N.J. 
K·Tech .. Inc., Framingham, Mass. 
Master Elctrn. Controls, Santa Monica. 

Cal. 
Methode Elctrns .• Inc:, Chicago, III. 
Molex Inc .. Lisle. Ill. 
Omega ElectriC, Chicago, III. 
Oualco, Los Altos, Cal. 
Robinson-Nugent, New Albany, Ind. 
Sealectro Corp., Mamaroneck, N.Y. 
Showa Musen Kogyo Co., Lld~ 

Shinagawa-Ku Tokyo 141, Japan 
Sigma Instrs., Inc., Braintree, Mass. 
Solatron Enterprises, inglewood. Calif. 
Textool Prods .• Inc., Irving, Tex. 
Viking Inds., Inc., Chatsworth, Calif. 
WABCO Aerospace Dept., Pittsburgh, Pa. 
Waldom Elctrns" Inc., Chicago, III. 

Sockets, SCR 
Amphenol Connector Dlv., Broadview, 

111 ................. _ .................... _ .......... Vol'3eS63 
Amphenol Sales Div., Bunker Ramo 

Corp., Broadview, III ............... Vol 3e563 
Amphenollnd'i. Div .. Chicago, III. 
Flex-Link Products. Inc., San Fernando, 

Cal. 
Jettron Prods., Hanover, N.J. 
K-Tech., Inc .• Framingham. Mass. 
Master Elctrn. Controls. Santa Monica, 

Cal. 
Textool Prods., Inc .. Irving, Tex. 

PRODUCT INDEX & DIRECTORY 

Sockets, Test 
Amphenol Connector.Div., Broadview, 

111 ................... _ ..................... Vol 3e58B-S94 
Amphenol Sales Div., Bunker Ramo 

Corp., Broadview, III. ...... Vol 3-s8B-594 
Cinch Connectors, Oper of TRW Elctm. 

Comps., Elk Grove Village, III. 
Vol3e854,911,913 

General Elee. Co., Elctrn. Comps. SIs. 
Dept, Schenectedy, N.Y ......... VoI:te680 

Pomona Elctrns. Co~ Inc., Pomona, CaL 
Vol3e717 

Sealectro Corp., Mamaroneck, N.Y. 
Vo13·n8 

Smith, Herman ii., Inc., Bklyn., N.Y. 
VOI3e822 

Abacus Elctrns .. Corp .• Dobbs Ferry, N.Y. 
Accurate Elctrns. Corp., Elyria, Ohio 
Amphenol Ind'i. DiY., Chicago, III. 
Augat Inc., Attleboro, Mass. 
Berg' ElectronicS, New Cumberland, Pa. 
Cl1ornerics, Inc., Woburn, Mass. 
Elctrn. Molding Corp., Woonsocket, R.I. 
Rex-Link Products, Inc., San Fernando. 

Cal. 
General Aadio Co., Concord, Mass. 
Hypertronics Corp.,. Watertown, Mass. 
IFE Div., E. Providence. A. I. 
Jettron Prods., Hanover. N.J. 
Johnson E. F. Co., Waseca, Minn. 
K-Tech:, Inc., Framingham. Mass. 
Loranger Mfg. Corp .. Warren. Pa. 
Master Elctrn. Controls. Santa Monica, 

Cal. 
Micro Instr. Co., Hawthorne, Cal. 
Pylon Co., Inc., Attleboro, Mass. 
Oualco. Los Altos, Cal. 
Robinson-Nugent, New Albany, Ind. 
Solatron Enterprises, Inglewood, Calif. 
Stanford Applied Engrg., Inc., Santa 

Ana, Cal. 
TextoOl. Prods., Inc .• Irving, Tex. 
thermalloyCo., Inc., Dallas, Tex. 
Vector Elctrn. Co" Inc., Sylmar, Cal. 
Workman Elctrn. Prods., Inc .• Sarasota, 

Fla. 

Sockets, Transistor 
Amphenol Connector Div., BroadvieW, 

111 .................. _. Vol 3e587,588,590-592,594 
AmphenOl Sales DiV., Bunker Ramo 

Corp., Broadview, III. 
Vol 3e587,588,li90-592,S94 

Blvar, Inc., Santa Ana, Cal ..... Vol 3.1070 
Chromalloy-Alcon Inc., Chicago, III. 

Vol 3.552 
Cinch Connectors, Oper of TRW Elctrn. 

Comps., Elk Grove Village, III. 
Vol 3.854,911,914-916 

Connector Corp., Chicago, III. Vol3et157 
Elctrn. Molding Corp., Woonsocket, R.I. 

Vo13es66 
General Elec. Co., Elctrn. Comps. Sis. 

Dept., Schenectady, N. Y ......... Vol 3"880 
Grayhillinc., laGrange, III ....... Vol3es81 
Pomona Elctms.Co., Inc., Pomona, Cal. 

Vol 3.717,721 
Sealectro Corp., Mamaroneck, N. y, 

Vo13e780 
Smith, Herman H., Inc., 'Bklyn., N.Y. 

Vol 3eB10,811 
UID Elctms. Corp., Hollywood, Fla. 

Vol2e1149 
Vector Elctrn. Co., Inc., Sylmjlr, Cal. 

Vcil3eQ56,957 
Waldom Elctrns., Inc., Chicago, III. 

. Vol3e l070 
Accurate Elctrns. Corp .• Elyria, Ohio 
Amphenol Ind'i. Dlv., Chicago, III.' 
Augat Inc., Attleboro, Mass. 
Berg ElectronicS, New Cumberland, Pa. 
Delbert Blinn. Co., Pomona, Calif. 
Elco. Willow Grove, Pa. 
Flex-Link Products. Inc., San Fernando, 

Cal. 
Grayhill Moldtronics, Inc .. Downers Grove, 

III. 
Jettron Prods., Hanover, N.J. 
K-Tech., Inc .. Framingham, Mass. 
Keystone Elctrns. Corp., New York, N.Y. 
LorangerMfg. Corp .• Warren, Pa. 
Malco, A Microdot Co., Inc., Chicago, III. 
Methode Elctrns., Inc., Chicago, iii. 
Millen, James Mfg., Malden, Mass. 
Molex Inc., Lisle. iii. 
Roblnson-Nugent,New Albany, Ind. 

Showa Musen Kogyo Co., lid., 
Shlnsgawa-Ku Tokyo 141, Japsn 

StanfOrd AppHed Engrg., Inc., Santa 
Ana, Cal. 

Texas Instruments. Attleboro, Mass. 
Textool Prods., Inc., Irving. Tex. 
Thermalloy Co., Inc., Dallas, Tex. 
Workman Elctrn. Prods., Inc., Sarasota. 

Fla. 

Sockets, Transmitting & 
Industrial Tube 

Amphenol Connector Oiv., Broadview, 
111 ....... _ .. _ .......... _ ......... _._ .. Vol W62-564 

Amphenol Sales Div., Bunker Ramo 
Corp~ Broadview, III ....... Vpl se562-584 

ChromaHoy-Aicon Inc., Chicago, 10. 
VOIM52 

Connector Corp .. Chicago, ID. 
VoI3es58,657 

Millen, James Mfg., Malden, Mass. 
VolN20 

Reed DeViCes, Inc., Glen Ellyn, III. 
VoI3e769 

UID Elctrns. Corp., HOllywood, Ra. 
Vol2el149 

Amphenol Ind'i. Dlv., Chlcsgo, IlL 
Bifnbach Co., Inc .• Freeport, N.Y. 
Cinch Connectors, Oper of TRW E/ctrn. 

Comps., Elk Grove Village, IH. 
Eimac, San CarlOS. Calif. 
Erie Technological Prods. (EEM), Erie, 

Pa. 
GTE Sylvania Inc .• Warren, Pa. 
Jettron Prods., Hanover, N.J. 
Johnson E. F. Co., Waseca, Mlnn, 
Livingston Elctrn .• Hanover, N.J. 
Molex Inc., Lisle. iii. 
Pomona Elctms, Co., Inc., Pomona, cal. 
Raytheon Co., Quincy, Mass. 
United Mineral & Chem. Corp .• New York, 

N.Y. 
Workman Elctrn. Prods., Inc .. Sarasota. 

Fla. 

Sockets, Tube, Vibrator 
Amphenol Connector Dlv., Broadview, 

III ... _ ............... __ ............ _ ...... Vol 3e582-584 
Amphenol Sales Dlv~ Bunker Ramo 

Corp., Broadview,' III .... _. VoI3e582-584 
Chromalloy-Alcon Inc., Chlc.gp, III. 

VOI3e552 
Cinch Connectors, Oper 01 TRW Elctm. 

Comps., Elk Grove VUlage,'11L 
Vol3es54,91B-924 

Connector Corp., Chicago, ilL 
Vol se&58,657 

Millen, James Mfg., Malden, Mass. 
VoI2e520 

Showa Musen Kogyo Co., Ltd~ 
Shinagawa-Ku Tokyo 141, Japan 

Vol 3.787 
UID Elc1ms. Corp., Hollywood, FIa. 

Vol2e1149 
Amphenollnd'i. Div., Chicago, III. 
Associated Engrg. & Mfg. Corp., Upper 

Montclair, N. J. 
Berg ElectronicS, New Cumberland, Pa. 
Burroughs Corp., Plainfield. N.J. 
Eimac, San Carlos. Calif. 
Elco, Willow Grove. Pa. 
GTE Sylvania Inc .• Warren. Pa. 
Jan Hardware Mfg. Co .• Inc., Long Island 

Cny, N.Y. 
Jettron Prods., Hanover. N.J. 
Johnson E. F. Co., Waseca, Minn. 
livingston Elctrn., Hanover, N.J. 
Master Elctrn. Controls, Santa Monica, 

Cal. 
Methode EIClrns., Inc .• Chicago, III. 
Molex Inc., Lisle. III. 
National Elctrns., Geneva, III. 
Norelcom IMs., Inc., Farmingdale, N.Y. 
Pomona Elctms. Co., Inc., Pomona, cal. 
Raytheon Co., Quincy, Mass. 
Shlgoto Inds., Ltd., New York, N.Y. 
United Mineral & ~hem. Corp., New York, 

N.Y. . 
Waldom Elctms., Inc., Chicago, ilL 
Workman Elctrn. Prods., Inc., Sarasota. 

Fla. 

Solar Cells-See Cel/s, 
Photovoltaic 
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PRODUCT INDEX 8. DIRECTORY 

Solder (All Types) 
Calg Labs., Inc., Westbury, N.Y. 

VoI4e324· 
Wall-Lenk Mfg. Co., Kinston, N.C. 

Vol 3"1243 
Allied Elctrns., Chicago, III. 
Alpha Melals. Inc., Jersey Cily, N.J. 
Anchor Alloys. Inc .• Brooklyn, N.Y. 
Bow Solder Producls, Newark, N.J. 
Chemelron Corp .• Chicago, 111. 
Chemical Etching Equip. & Supply, 

Alexandria, Va. 
Chemlronies, Inc., Brooklyn. N.Y. 
Circon Corp., Santa Barbara, Ca. 
CRM, Dlv. Consolidated Refining Co., 

Mamaroneck, N.Y. 
Dunlon, M.W. Co., Providence, R.1. 
Electro Mats. Corp. Amer., Mamaroneck, 

N.Y. 
Eleclro-Science Labs., Pennsauken, N. J. 
Gardiner Solder Co., Chicago, Ill. 
Keller, Hugo P., Inc., New York, N.Y. 
Kesler Solder Co, Chicago, Ill. 
MacDonald & Co., Glendale, Calif. 
Mann, Henry Inc., Feasterville, Pa. 
Multicore Sales Corp., Westbury, N.Y. 
NL Inds., Inc., Melal Div., New York, N.Y. 
Norelcom Inds., Inc., Farmingdale, N.Y. 

Solder Pots 
Hexacon Elee. Co., Roseile Park, N.J. 

Vol 301239 
Allied Elctrns., Chicago, III. 
American Elec. Heater, Delroil, Mich. 
Anchor Alloys, Inc., Brooklyn, N.Y. 
Caig Labs., Ine., Westbury, N.Y. 
Chemical Etching Equip. & Supply, 

Alexandria, Va. 
Edsyn, Inc., Van Nuys, Cal. 
Electric Soldering Iron Co., Inc., Deep 

River, Conn. 
Electrovert, MI. Vernon, N.Y. 
Freudenberg, B., Inc., New York, N.Y. 
Gardiner Solder Co., Chicago, III. 
Hollis Engrg., Inc., Nashua, N.H. 
MacDonald & Co., Glendale, Calif. 
Mann, Henry Inc., Feasterville, Pa. 
Precision Elec. Co., Kezar Falls, Me. 
Sia-Warm Elec. Co., Ravenna, Ohio 
Techni-Tool, Inc., Philadelphia, Pa. 
Zeva Elec. Corp., Hanover, N.J. 

Solder Preforms (Including 
Rings)-Also See 
Preforms,Precious Metal 

CRM, Div. Consolidated Refining Co., 
Mamaroneck, N.Y ............. _ ..... Vo13"10e2 

Alpha Metals, Inc., Jersey Cily, N.J. 
Anchor Alloys, Inc., Brooklyn, N.Y. 
Bow Solder Products, Newark, N.J. 
Circon Corp., Sanla Barbara, Ca. 
Gardiner Solder Co., Chicago,lI1. 
Goldsmith Precious Metals Div., Chi93go, 

Ill. 
Kesler Solder Co, Chicago, III. 
MacDonald & Co., Glendale, Calif. 
Multicore Sales Corp., Westbury, N.Y. 
NL Inds., Inc., Metal Div., New York, NY 

Soldering Accessories 
Caig Labs., Inc., Westbury, N.Y. 

VoI4e324,558· 
Enterprise Development Corp., 

Indianapolis, Ind. .................... Vol 301236 
General Elec. Co., Elctrn. Comps. Sis. 

Dept, Schenectady, N.Y ....... Vol 301237 
Hexacon Elec. Co., Roselle Park, N.J. 

VOI.3"1238,12~9 
Wall·Lank Mfg. Co., Kinston, N.C. 

Vol 3"1243 
Air-O·Tronies Prods., Morrisville, N.Y. 
Air'Vac Engrg. Co., Milford, Conn. 
Alpha Metals, Inc., Jersey City, N.J. 
American EIIlC. Heater, DetrOit, Mich. 
Anchor Alloys, Inc., BrooklYn, N.Y. 
Chemetron Corp., Chicago, 111. 
Circon Corp., Santa Barbara, Ca. 
Edsyn, Inc., Van Nuys, Cal. 
Electric Soldering Iron Co., Inc., Deell 

River, Conn. 
Engineering & Elctrn. Devices, Inc., Los 

Angeles, Calif. 
Erikson Specialized Tool Co., Pica-Rivera, 

Cal. 
GC Electronics,· Rockford, III. 
General ElectriC, Shelbyville, Ind. 

Hughes Aircraft Co., Welding Equip.llnd'l. 
Prods. Div., OceanSide, Calif. 

Hunter Tools, EI Monte, Calif 
Kester Solder Co, Chicago, III. 
MacDonald & Co., Glendale, Calif. 
Mann, Henry Inc., Feasterville, Pa. 
Matrix Engineering Corp., Gardena, Calif. 
Miller, l.C. Co., Monterey Park, Calif. 
Precision Elec. Co., Kezar Falls, Me. 
Superior Flux & Mfg., Cleveland, Ohio 
Techni-Tool, Inc., Philadelphia, Pa. 
Telvac Instr. Co .. Van Nuys, Cal. 
Titchener, E.H. & Co., Binghamton, N.Y. 
UNGAR, Compton, Calif. 
Union Carbide, Linde Div., New York, N. Y. 
Zeva Elec. Corp., Hanover, N.J. 

Soldering Equip., Induction 
Heating 

General Elec. Co., Elctrn. Comps. Sis. 
Dept., Schenectady, N.Y ....... Vol 3"1237 

Cycle-Dyne, Inc., Jamaica, N.Y. 
Electrovert, Mt. Vernon, N.Y. 
Gardiner Solder Co., Chicago, Ill. 
MacDonald & Co., Glendale, Calif. 
Miller, l.C. Co., Monterey Park, Calif. 
Taylor-Winfield Corp., Warren, Ohio 
Techni-Tool, Inc., Philadelphia, Pa. 

Soldering Equip" Printed 
Circuit 

Caig Labs., Inc., Westbury, N.Y. 
VOl 4"558· 

Enterprise Development Corp., 
Indianapolis, Ind ..................... Vol 3"1236 

General Elec. Co., Elctrn. Comps. Sis. 
Dept., Schenectady, N.Y ....... Vol 3"1237 

Wall·Lenk Mfg. Co., Kinston, N.C. 
Vol 3"1243 

Air-Vac Engrg. Co., Milford, Conn. 
American Elec. Heater, DetrOit, Mich. 
Anchor Alloys, Inc., Brooklyn, N.Y. 
Atlantic Instrs. Corp., Watertown, Mass. 
Chemical Etching Equip. & Supply, 

Alexandria, Va. 
Circon Corp., Santa Barbara, Ca. 
Electrovert, MI. Vernon, N.Y. 
Gardiner Solder Co., Chicago, III. 
Hexacon Elec. Co., Roselle Park, N.J. 
Hollis Engrg., Inc., Nashua, N.H. 
Hughes Aircraft Co., Welding Equip.llnd'l. 

Prods. Div., OceanSide, Calif. 
MacDonald & Co., Glendale, Calif. 
Mann, Henry Inc., Feasterville, Pa. 
Matrix Engineering Corp., Gardena, Calif. 
OAL Assocs., Inc., Westbury, N.Y. 
Precision Elec. Co., Kezar Falls, Me. 
Ragen Precision Inds., Inc., N. Arlington, 

N.J. 
Selectrons, Ltd., New York, N.Y. 
Superior Flux & Mfg., Cleveland, Ohio 
Techni-Tool, Inc., Philadelphia, Pa. 
Tech .. Devices Co., Culver City, Calif. 
UNGAR, Compton, Calif. 
Zeva Elec. Corp., Hanover, N.J. 

Soldering Equip., Reflow 
Atlantic Instrs. Corp., Watertown, Mass. 
Casso-Solar Inc., Kew Gardens,.N.Y. 
Chemical Etching Equip. & Supply, 

Alexandria, Va. 
Circon Corp., Santa Barbara, Ca. 
Electrovert, MI. Vernon, NY. 
Ewald Instrs. Corp .. Kent, Conn. 
Hollis Engrg., Inc., Nashua, N.H. 
Hughes Aircraft Co., Welding Equip.llnd'l. 

Prods. Div., Oceanside, Calif. 
Lear Siegler, Inc., Santa Monica, Calif. 
MacDonald & Co., Glendale, Calif. 
OAL Assocs., Inc., Westbury, N.Y. 
Precision Elec. Co., Kezar Falls, Me. 

Soldering Equip.; Resistance 
General Elec. Co., Elctrn. Comps, Sis. 

Dept., Schenectady, N. Y ....... Vol 3"1237 
American Elee. Heater, DetrOit, Mich. 
Americon Microwave Inds., Inc., Waltham, 

Mass. 
Ewald Instrs. Corp., Kent, Conn. 
Hughes Aircraft Co., Welding Equip.llnd'l. 

Prods. Div., OceanSide, Calif. 
Ideal Industries, Inc., Sycamore, III. 
MacDonald & Co., Glendale, Calif. 
Solid State Equipment Corp .. Fort 

Washington, Pa. 
Taylor-Winfield Corp., Warren, Ohio 
Techni·Tool, Inc., Philadelphia, Pa. 
Wall·Lenk Mfg. Co., Kinston, N.C. 

Soldering Systems, 
Temperature Controlled 

Caig Labs., Inc., Westbury, N. y, 
Vol 4"558* 

Hexacon Elec. Co., Roselle Park, N.J. 
Vol 3"1238 

Anchor Alloys, Inc., Brooklyn, N.Y. 
Chemical Etching Equip. & Supply, 

Alexandria, Va. 
Circon Corp., Santa Barbara, Ca. 
Cooper Group, Apex, N.C. 
Edsyn, Inc., Van Nuys, Cal. 
Electrovert, MI. Vernon, N.Y. 
Gardiner Solder Co., Chicago, III. 
General ElectriC, Shelbyville, Ind. 
Hollis Engrg., Inc., Nashua, N.H. 
MacDonald & Co., Glendale, Calif. 
OAL Assocs., Inc., Westbury, N.Y. 
Tech. Devices Co., Culver City, Calif. 

Soldering Equip., Ultrasonic 
Enterprise Development Corp., 

Indianapolis, Ind ..................... Vol 3"1236 
Anchor Alloys, Inc., Brooklyn, N.Y. 
Electrovert, MI. Vernon, N.Y. 
Noreleom Inds., Inc., Farmingdale, N.Y. 
Sonobond Corp., West Chester, Pa. 

Soldering Flux-See Flux, 
Brazing & Soldering Materials 

Soldering Guns, Irons 8. 
Desoldering Tools 

GC Electronics, Rockford, III ... Vol 3"679 
General Elec. Co., Elctrn, Comps. Sis. 

Dept., Schenectady, N.Y ....... Vol 3"1237 
Hexacon Elec. Co., Roselle Park, N.J. 

Vol 3"1238 
Wall-Lenk Mfg. Co., Kinston, N.C. 

Vol 3"1243 
Air-Vac Engrg. Co., Milford, Conn. 
Allied Elctrns., Chicago, III. 
American E1ec. Heater, DetrOit, Mich. 
Atlantic Instrs. Corp., Watertown, Mass. 
Chemetron Corp., Chicago, III. 
Circon Corp., Santa Barbara, Ca. 
Cooper Group, Apex, N.C. 
Edsyn, Inc., Van Nuys, Cal. 
Electric Soldering Iron Co., Inc., Deep 

River J Conn. 
Enterprise Development Corp., 

Indianapolis, Ind. 
Gardiner Solder Co., Chicago, III. 
General ElectriC, Shelbyville, Ind. 
Hollis Engrg., Inc., Nashua, N.H. 
Hunter Tools, EI Monte, Calif 
MacDonald & Co., Glendale, Calif. 
Precision Elec. Co., Kezar Falls, Me. 
Solder Removal Co., Covina, Cal. 
Union Carbide, Linde Div., New York, N. Y. 
Wen Prods., Inc., Chicago, III. 
Zeva Elec. Corp., Hanover, N.J. 

Solenoid Drivers, Solid-State 
Artisan Elctrns. Corp., Parsippany, N.J. 
Coil Co. of Amer., Northvale, N.J. 
Controlcraft Corp., West Chicago, III. 
Cutler-Hammer, Milwaukee, Wisc. 
Fork Standards, W. Chicago, III, 
Guardian California, Culver City, Cal. 
Ledex, Inc., Dayton, Ohio 
Tech Serv., Inc., Fogelsville, Pa. 
Triac Elctrn. Sys., Forest Hills, N. Y. 
Voltex Co., Inc., Farmingdale, N.Y. 
Warner Elec. Brake & Clutch Co., Beloit, 

Wisc. 

Solenoids, Linear 
Guardian Elec. Mfg. Co., Chicago, III. 

Vol 20768-n3 
Hi-G, Windsor Locks, Conn ..... Vol 20785 
Ledex, Inc., Dayton, Ohio ........ Vol 2"652 
Liberty Controls, Inc., Shorewood, III. 

Vol20813·81S 
Oak Inds. Inc., Crystal Lake, III. 

Vol 2"1125 
Allen-Bradley Co., Milwaukee, Wisc. 
American Zettler, Irvine, Ca. 
Artisan Elctrns. Corp., Parsippany, N.J. 
Barber Corp., Waynesville, Ohio 
Bicron Elctrns. Co., Canaan, Conn. 
Coil Co. of Amer., Northvale, N.J. 
Component Specialties, Temple City, Cal. 
Delevan Div., Coil Prods., E. Aurora, 

N.Y. 
Deltrol Controls, Milwaukee, Wisc. 
Dormeyer Inds., Chicago, III. 

Spacers 
Electro-Mechanisms, Inc., Azusa, Cal. 
Endicott Coil Co., Binghamton, N.Y. 
General Valve Corp., E. Hanover, N.J. 
Hartman Electrical Mfg., Mansfield, Ohio 
IMC MagnetiCS Corp., Westbury, N.Y. 
IMC MagnetiCS Corp., Rochester, N.H. 
IMC Magnetics Corp., Maywood, Cal. 

. Ingraham Inds., Controls Div., 
Elizabethtown, Ky. 

James Elctrns., Inc., Chicago, III. 
Lisk, G.w. Co., Clifton Springs, N.Y. 
Mark Specialties, Costa Mesa, Cal. 
Meltronies Inc., Leeds, Ala. 
Omega ElectriC, Chicago, III. 
Servotronics, Inc., Buffalo, N.Y. 
Synchro-Start Prods., Skokie, III. 
Triac Elctrn. Sys., Forest Hills, N. Y. 
Universal Relay Corp., New York, N.Y. 
U.S. Elctrns., Long Branch, N.J. 

Solenoids, Rotary 
Ledex, Inc., Dayton, Ohio ........ Vol 20653 
Oak Inds. Inc., Crystal Lake, III. 

Vol 201125 
Barber Corp., Waynesville, Ohio 
Clifton PreciSion, Clifton Hgts., Pa. 
Daco Instr. Co., Milford, Conn. 
IMC Magnetics Corp., Maywood, Gal. 
Lisk, G.w. Co., Clifton Springs, N.Y. 
Universal Relay Corp., New York, NY. 

Solvents-See Cleaners & 
Solvents 

Sonic Analyzers-See 
Analyzers, Sonic & Subsonic 

Sound Absorbing Materials 
Anchor Alloys, Inc., Brooklyn, N.Y. 
Dow Chemical Co., Midland, Mich. 
3M Co., SI. Paul, Minn. 
Tracor, Inc., Austin, Tex. 
Zippertubing Co., Los Angeles, Calif. 

Sound Level Indicators-See 
Meters, Audio Level 

Sound Recording Equip.-See 
Microphones; Recorders; etc. 

Sources; Light, Radioactive 
3M Co., SI. Paul, Minn. 

Sources, Light, Stroboscopic 
-See Lights, Stroboscopic 
Source 

Spacers 
Bivar, Inc., Santa Ana, Cal. 

Vol 3"1070,1071; Vol 4"311* 
Concord Elctrns., New York, N.Y, 

Vol 30655 
GC ElectroniCS, Rockford, III ... Vol 30679 
Smith, Herman H., Inc., Bklyn., N.Y. 

Vol 3"820,821 
Thermalloy Co., Inc., Dallas, Tex, 

Vol 2"945 
Transcon Mfg. Co., Dallas, Tex. 

Vol 3"1412 
Waldom Elctrns., Inc" Chicago, III. 

VoI3"107G-1073; VoI4e311* 
Abacus Elctrns. Corp., Dobbs Ferry, N.Y. 
Birnbach Co., Inc., Freeport, N.Y. 
Controllnds. ~nc., Inwood, N.Y. • 
Corning Glass Works, TeleviSion Prods. 

Div., Corning, N.Y. 
D-Cemco, Inc., Burbank, Cal~. 
Daburn Elctrns. & Cable Corp., Bronx, 

N.Y. 
Delbert Blinn. Co., Pomona, Calif. 
Edal Inds., Inc., E Haven, Conn. 
Elctrn. Molding Corp., Woonsocket, R,1. 
Fischer Special Mfg. Co., Cincinnati, Ohio 
General Mfg. Co., Glendale, Calif. 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y. 
Johnson E, F. Co., Waseca, Minn. 
Keystone Elctrns. Corp., New York, N.Y. 
National Tel-Tronics, Meadville, Pa. 
Norelcom Inds., Inc., Farmingdale, N.Y. 
PIC Design Division, Ridgefield .. Conn. 
Plastiglide Mfg. Corp., Santa Monica, Cal. 
Plessey Ceramic Div., Frenchtown, N.J. 
Positronic Inds., Springfield, Mo. 
Resdel Corp., Rio Grande, N.J. 
Sealectro Corp" Mamaroneck, N. y, 
Sterling Instr., New Hyde Pk., NY 
3M Co., SI. Paul, Minn. 
Useco Div., Van Nuys, Cal. 
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Spacers (cont'd) 
Vero Electronics, Inc., Hauppauge,N.Y. 
Weckesser Co., Inc., Chicago, III. 

Spaghl'tti-5ee Tubing, 
Spaghetti 

Spark Gaps 
Kllovo" Corp~ Hackensack, N.J. 

Vol 1-757 
Radio Materials Co., Chicago, III. 

Vol 3 ... 94 
Ross Engrg. Corp., Campbell, Cal 

Vol2e871 
Slgnalite, Neptune, N.J. Vol 2*1134, 1135 
Amperex Electronic Corp., Hicksville, 

N.Y. 
Bel Fuse, Inc., Jersey City, N.J. 
Calvert Elctrns., Inc., New York, N.Y. 
Dale Elctrns., Inc., Yankton, S.D. 
EG & G, Inc., Salem, Mass. 
Electrons Co., Fairfield, N.J. 
Energy Systems, Palo Alto, Cal. 
General Lab. Assoes., Norwich, N.Y. 
)TT Electron Tube, Easton, Pa. 
Joslyn Elctrn. Sys., Goleta, Cal. 
Maxwell Labs .. Inc., San Diego, Calif. 
Megavolt, Inc., New York, N.Y. 
Murata Mfg. Co. Ltd., Kyoto, Japan 
Raytheon Co., Quincy, Mass. 
Tobe Deutschmann Labs., Inc., Canton, 

Mass. 
Varian Assocs., Palo Allo, Cal. 
Vlctoreen Instr., Cleveland, Ohio 

Speaker Drivers-5ee Drivers, 
Speaker 

Speaker Systems 
CTS corp, Elkhart, Ind ....... Vol 1-310,311 
Allec Div., Anaheim, Calif. 
Amperex Electronic Corp., Hicksville, 

N.Y. 
Argos Prods. Co., Inc., Genoa, III. 
Atlas Sound Div., Parsippany, N.J. 
Bell PIA Prods. Corp., Columbus, Ohio 
Bogen Div., Paramus, N.J. 
Collins Radio Co., Dallas, Tex. 
Dukane Corp .. SI. Charles, III. 
Dynaco, Inc., Philadelphia, Pa. 
Electro-Voice, Inc., Buchanan, Mich. 
Electronic Resch. Assocs., Moonachie, 

N.J. 
Era Acoustics, Moonachie, N.J. 
Executone, Inc., Long Island City, N.Y. 
Jensen Sound Labs., Schiller Park, III. 
Knowles Elctrns., Inc., Franklin Park, III. 
Magttran Co., Moonachie, N.J. 
Mobil Elctrns., Inc., Anderson, Ind. 
Oaktron Inds" Monroe, Wlsc. 
Sennheiser Elctrn. Corp., New York, NY 
Shlgoto Inds., Ltd., New York, N.Y. 
University Sound, Anaheim, Cal. 
Utah Elctrns., Huntington, Ind. 
Webster Elec. Co., Inc., Racine, Wisc. 

Speakers, Dynamic 
Amperex Electronic Corp., Hicksville, 

N.Y ................................... _ .. _ ........ Voll-30S 
CTS Corp, Elkhart, Ind .... _ .. Vol 1-310,311 
Oaktron Inds., Monroe, Wisc. Vol 4-310· 
Atlas Sound Div., Parsippany, N.J. 
Components Specialties, Freeport, N.Y. 
Electro-Voice, Inc., Buchanan, Mich. 
Era Acoustics, Moonachie, N.J. 
Gotham Audio Corp., New York, N.Y. 
Jensen Sound Labs., Schiller Park,lIl. 
Magitran Co., Moonachie, N.J. 
Nallonal Tel-Tronlcs, Meadville, Pa. 
RCA Govl. & Comm. Sys., Moorestown, 

N.J. 
Rola-Jenson Div.lPemcor, Inc .. Cleveland, 

Ohio 
Shigoto Inds., Ltd., New York, N.Y. 
Utah Elctrns., Huntington, Ind. 

Speakers, Explosion. Flame 
Proof 

Atlas Sound Div., Parsippany, N.J. 
Electronic Resch. Assocs., Moonachie, 

N.J. 
Executone, Inc .• Long Island City, N.Y. 
Daktron Inds., Monroe, Wlsc. 
University Sound, Anaheim, Cal. 

Speakers, Horn 
AUled Elctrns., Chicago, III. 
Allec Div., Anaheim, Calif. 
Atlas Sound Diy., Parsippany. N.J. 

Bogen Div., Paramus, N.J. 
Components Specialties, Freeport, N.y. 
Dukane Corp.,SI. Charles, III. 
Electro-Voice, Inc., Buchanan. Mich. 
Electronic Resch. Assocs., MOQIlachie. 

N.J. . 
Executone, Inc .. Long Island City •. N.Y. 
Jensen Sound Labs., Schiller Park, III. 
Rola-Jenson Div .IPemcor, Inc., Cleveland, 

Ohio 
Shigoto Inds., Ltd., New'York, N.Y. 
University Sound, Anaheim, Cal. 
Utah Elctrns., Huntington. Ind. 

Speakers, Pillow 
Components Specialties, Freeport. N.Y. 
Saxton Prods., Congers, N.Y. 

Speakers, 
Submergence-Proof 

Electronic Resch, Assocs., Moonachie, 
N.J. 

Era Acoustics,Moonachie, N.J. 
Magitran Co .• Moonachie. N.J. 
Shigoto Inds., Ltd., New York, N.Y. 
University Sound, Anaheim, Cal. 

Speakers, Weatherproof 
CTS Corp, Elkhart, Ind ....... Volle310,311 
Oaklron Inds., Monroe, Wisc. VoI4e310· 
Altec Div., Anaheim, Calif. 
Atlas Sound Div., Parsippany, N.J. 
Bogen Div., Paramus, N.J. 
Components Specialties, Freeport, N.Y. 
Dukane Corp .• SI. Charles, III. 
Electro·Voioe, Inc., Buchanan, Mich. 
Electronic Resch. Assocs., Moonachie, 

N.J. 
Era Acoustics, Moonachie, N.J. 
Executone, Inc., Long Island Ctty, N.Y. 
Jensen Sound Labs., Schiller Park, III. 
Magitran Co., Moonachie, N.J. 
RCA, Mobile Communications Sys., 

Meadow Lands, Pa. 
Sennheiser Elctrn. Corp., New York, NY 
Shigolo Inds., Ltd., New York, N.Y. 
University Sound, Anaheim, Cal. 
Utah Elctrns., Huntington, Ind. 

Spectrometers 
Coleman Instr. Div., Oak Brook, III. 
Edwards High Vacuum, Grand Island, N.Y. 
Vacumetrics Inc., Waltham, Mass. 
Varian Assocs., Vacuum Div., Palo Alto, 

Cal. 

Spectrum Analyzers-See 
Analyzers, Spectrum 

Speed Drives, Motor-5ee 
Controls, Motor Speed 

Spiral Wrap-5ee Tubing, 
Spiral Wrap 

Splicers, Coaxial Cable 
Amp Inc., Harrisburg, Pa. 
Blonder·Tongue Labs., Inc., Old Bridge, 

N.J. 
Communications Technology Corp .• Los 

Angeles, Car: 
Jonard Inds. Corp., Bronx, N.Y. 
Phelps Dodge Comm., North Haven, 

Conn. 
Sealectro Corp., Mamaroneck, N.Y. 
Thomas & Betts Co., Elizabeth. N.J. 

Splicers, Wire (Including Butt 
• Cap Types) 

ETC, Dlv. ITT, Cleveland, Ohio Vol3e&64 
Panduit Corp., Tinley Pk., III. 

Vol 3-'409; Vol ~1· 
Amp Inc., Harrisburg, Pa. 
Birnbach Co., Inc., Freeport, N.Y. 
Burndy Corp., Norwalk, Conn. 
Communications Technology Corp., Los 

Angeles, Cal. 
Jonard Inds. Corp., Bronx, N.Y. 
Sjoberg, C. & Son, Inc., Cranston, R.I. 
Sonobond Corp .• West Chester, Pa. 
Thomas & Betts Co .• Elizabeth, N.J. 
3M Co., SI. Paul, MiM. 
Weldom Elctms., Inc.. Chlcago,lIL 

PRODUCT INDEX. DIRECTORY 

Splicing EqUipment, MagnetiC 
Tape 

Ampex Corp,. Redwood City, Calif. 
Communications TechnolOgy Corp., los 

Angeles. Cal. 
GC Electronics, Rockford, III 
Jonard Inds. Corp., Bronx, N.Y. 
Robins Ind's. Corp., Consumer Products 

Div .• Commack. N.Y. 
3M Co., SI. Paul, Minn. 

Splicing Equipment,Paper 
Tape 

Brady, WH. Co:. Milwaukee, Wise. 
Data Specialties Inc., Highland Park, III. 
Jonard Inds. Corp., Bronx, N.Y. 

SpOOlers, Punched Tape-5ee 
Readers, Punched Tape 

Springs (All Types) 
Instrument SptI$laltles,. Utile Falls, N.J. 

Vol 3e1016, 1017 
Acme Model Engrg. Co .• Ridgefield, N.J. 
Amersil, Inc., Hillside, N.J. 
Bram Metallu~gical-Chem. Co., Phila., Pa. 
Chatillon JOhn & Sons, Kew Gardens, N.Y. 
Dzus Fastener Co., Inc., West IsliP. N.Y. 
Eaton Corp., Engired. Fasteners Div., 

Cleveland, Ohio 
GC ElectroniCS, Rockford, IIi. 
Helical Prods. Co., Inc .• Hermosa Beach. 
. Cal. 
Helix Spring Corp .. Long Island City, N.Y. 
Hunter Spring, Hatfield, Pa. 
PIC Design Division, Ridgefield .. Conn. 
Potter" Brumfield, Princeton, Ind. 
Suffolk Etched Prods.,.lne., Riverhead, 

N.Y. 
Templeman, D.R. Co., Plainville. Conn. 

Sputtering Equipment 
CCA Elctrns. Corp., Gloucester, N.J. 
Edwards High Vacuum, Grand Island, N.Y. 
High Voltage Engrg. Corp., Burlington, 

Mass. 
Inficon Inc., E. Syracuse, N.Y. 
Lapel High Frequency Labs., Maspeth, 

N.Y. 
Materials Resch. Corp., Orangeburg, N.Y. 
Parkin-Elmer Ultek Inc., palo Alto, Calif. 
Sloan -rechnology Corp., Santa Barbara, 

Calif. 
Thin Film ServiceS, Gile', Wise. 
Varian Assocs .• Palo Alto, Cal. 
Varian Assocs., Vacuum Div., Palo Alto. 

Cal. 

Stabilizers, Line Impedance 
Gao Space, Houston, Tex. . 
Georator Corporation, Manassas, Va. 
NH Research, Inc., Santa Ana, Calif. 
Power-Matico Inc., San Diego, Cal. 
SoiaElec. Dlv., Elk Grove Village, III. 

Stabilizers,' Voltage-See 
Regulators & Stabilizers, 
Voltage-Also See 
Transformers, Voltage 
Regulating 

Stalos-5ee Oscillators, 
Microwave 

Stamped Circuit Boards-See 
Circuit Boards, Stamped 

Standards, Atomic Beam 
Frequency Elctrns., New Hyde Pk., N.Y . 
Tracor, Inc., Austin, Tex. 

Standards, CapaCitance 
ARCO Elctrns., Inc., Great Neck, N.Y. 
Beckman Instrs., Cedar Grove, N.J. 
Boonton Elctms., Parsippany, N.J. 
Dranetz Engrg. Lab8~ So. Plainfield, 

N.J. 
Electro Sci. Inds~ Portland, Ore. 
Elctm. Assocs., W. Long Branch; N.J. 
General Radio Co .• Concord. Mass. 
Guildline Instrs .• lnc .• Larchmont. N.Y. 
leeds & Northrup Corp .. No. Wales, Pa. 
ROhde & Schwarz SiS., Passaic. N.J. 

Standards, Current 
ElectroniC Dev. Corp;. Boston, Mass. , 

Vol 1"428,429 
RFL Inds., Instr. Dlv., Boonton, N.J. 

VoIl~7 
CEA, San LUis ObIspo, Cal. 
Electrical Instr. Svc .• Inc., Mt. Vernon, N.Y. 
Fluke, John Mfg. Co.; Inc., SeeWe, Wash. 
General Resistance, Inc., Mt Vemon, N.Y. 
Glentronics, Div. Sawyer Inds., Glendora. 

Cal. 
Guildline Instrs .• Inc., Larchmont, N.Y. 
Hallmark Standards, Inc., Mt. Vernon, N.Y: 
Holt Instr. Labs., Oconto, Wise. 
Julie Research Lab., New York, N.Y. 
North HlHs Elctms., Inc., Glen Cove, 

N.Y. 
Optlmatlon, Inc., Chatsworth, Cal 
Sawyer Inds., Arcadia, Cal. 
Weston Instruments, Inc., Newark, N.J. 

Standards, Delay Line 
Kappa Networks, Inc., C.rteret, N.J. 
Universal Ad-Yu Elctms .. Inc .. Milwaukee, 

Wi. 

Standards, Frequency 
Greenray Inds~ Inc., Mechanicsburg, 

P .................................................. VoI2*415 
Monitor Prods., S. Pasadens, Cal. 

Vol 2*430 
Accutronlcs, Geneva, III. 
Advanced Energy Conversion, Belmont, 

Cal. 
American Time Products, Wood8lde, 

N.Y. 
AMF Electleal Prods., Alexandria, Va. 
Austron, Inc., Austin, Tex. 
Beukers Labs., Inc., Hauppauge. N.Y. 
Bramco Controls, Piqua, Ohio 
Bulov. Watch Co., Freq. Control 

Prods., Woodside, N.Y. 
COllins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co .. Dallas, Tex. 
Connor-Winfield Corp~ West Chicago, 

HI. 
Cox & Co., Inc., New York, N.Y. 
CTS Corp, Elkhart; Ind. 
Esterline Angus Div., Indianapolis, Ind. 
Fairchild Space & Defense Sys., Syosset, 

N.Y. 
Ferwalt, W.H., Inc., lapwai, Idaho 
Fluke; John Mfg. Co., Inc., Seattle, WaSh. 
Fork Standards, W. Chicago, IH. 
Frequency Elctrns., New Hyde Pk., N.Y .. 
Ind't, Test Equlp~ Clifton, .. NJ 
ITT Mack/lY Marine, Elizabeth. N.J. 
r.aeloy·Laboratories Inc., Sprlngfl"ld, 

V •• 
Microlab/FXR, Uvingston. N.J. 
NH Research, Inc., Santa Ana, Calif. 
Ovenalre, ChartottesvlHe. Va. 
Palomar Engrs., Escondido, Cal. 
Phllamon, Inc., Westbury, N.Y. 
PPM, Inc., Bedford, Ohio 
Riverbank Labs., Geneva, III. 
Rohde &Schwarz Sis .• PassaiC, N.J. 
T.f Electronics, Inc., AU8tin, Tex. 
Takeda Rlken Industry Co., ltd., Tokyo 

176. Japan 
Tracor. Inc.:Austin, Tex. 
Vectron Ubs., Inc., Norwalk, Conn. 

Standards, Inductance· 
Dietz Design, Inc., Belton, Mo. 
General Radio Co., Concord, Mass. 
North Hills Elctrns., Inc., Glen Cove, 

N.Y. . 
IiFL Inds., Instr. Dlv~ Boonton, N.J. 

Standards, Noise 
AIL. Div. Cutler·Hammer, Inc., Deer Park, 

N.Y. . 
Maury Micr.owave Corp .. Cucamonga, 

Calif. 
Quan'Tech, Whippany, N.J. 

Standards, Phase 
Dytronic8 Co., Columbus, Ohio 

Vol 1"422 
Dranetz Engrg. Labs., So. Plainfield; 

N.J. 
Ind'i. Test Equip" Clifton, NJ 
North Atlantic Ind8., Plainview, N.Y. 
Optlmallon, Inc" Chatsworth, CaL 
Theta Instr. Corp., Fairfield, N.J. 
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PRODUCT INDEX &. DIRECTORY 

Universal Ad-Yu Elctrns .• Inc .• Milwaukee. 
Wi. 

Standards, Resistance 
Biddie, James G., Plymouth Meeting, 

Pa ................................................. Volle399 
Beckman Instrs .• Cedar Grove. N.J. 
Electro Sci. Inde., Portland, Ore. 
General Radio Co., Concord. Mass. 
General Rand Corp .. Edison. N.J. 
General Resistance. Inc .• Mt. Vernon. N.Y. 
Guildline Instrs .• Inc .• Larchmont. N.Y. 
Hallmark Standards. Inc .• MI. Vernon. N.Y. 
Julie Research Lab., New York, N.Y. 
Keithley Instrs .• Inc .• Cleveland. Ohio 
Leeds & Northrup Corp .• No. Wales. Pa. 
Penn Airborne Prods .• Southampton, Pa. 
Precision Resistor Co .• Hillside, N.J. 
RFL Inds., Instr. Dlv., Boonton, N.J. 
ShallCross, Selma, N.C. 
Takeda Riken Industry Co .• Ltd .• Tokyo 

176. Japan 
Thermal Sys .• Los Angeles. Cal. 
Vltlhay ReBiator Prod. Dlv., Nalvem, Pa. 

Standards, Synchro & 
Resolver 

Astrosystema, Inc., Lake SUccess, N.Y. 
C & A Products, Inc., Woodside, N. Y. 
North AtlantIC Inds., Plainview, N.Y. 
Singer Co .• Little Falls. N.J. 
Singer Instrumentation, Los Angeles 

Oper., Los Angeles, Cal. 
Theta Instr. Corp., Fairfield, N.J. 

Standards, Temperature 
Barnes Engrg. Co .• Stamford. Conn. 
Cox & Co., Inc~ N_ York, N.Y. 
Fisher Sci. Co .• Pittsburgh. Pa. 
Guildline Instrs .• Inc .• Larchmont. N.Y. 
H-B Instr. Co .. Phila .• Pa. 
Hallmark Standards. Inc .• MI. Vernon. N.Y. 
Harrel, Inc., Eo Norwalk, Conn. 
Hy-Cal Engrg .• Santa Fe Springs. Cal. 
Kahl Scientific Instr. Corp .• EI Cajon. Calif. 
Leeds & Northrup Corp .• No. Wales. Pa. 
Oven Industries, Inc., Mechanicsburg, 

Pa. 
RFL Inds., Thermocontrol Dlv., 

Boonton, N.J. 
Riverbank Labs .• Geneva. III. 
Rosemount Inc .• Minneapolis. Minn. 
Trans-Sonics. Inc .• Lexington. Mass. 

Standards, Time 
Chrono-log Corp., Broomall, Pa. 

Voll~33 
American Time Products, Woodside, 

N.Y. 
Austron,lnc., Austin, Tex. 
Bulova Watch Co., Freq. Control 

Prods., Woodside, N.Y. 
Cognitronics Corp .. Stamford. Conn. 
Connor-Winfield CQrp., West Chicago, 

III. 
Ferwalt, W.H., Inc., Lapwai, Idaho 
Fork Standards, W. Chicago, III 
Hathaway Instruments, Inc., Denyer, 

Colo. 
Phelps Dodge Comm .• North Haven. 

Conn. 
PPM, Inc., Bedford, Ohio 
Riverbank Labs .• Geneva. III. 
Rohde & Schwarz Sis .• Passaic. N.J. 
Sprengnether. W.F. Instr. Co .• Inc., SI. 

Louis, Mo. 
Tracor. Inc .• Austin. Tex. 

Standards, Voltage 
Connor-WInfield CQrp., West ChICago, 

Ill ................. , ................................. Vol ze401 
ElectronIC Dey. Corp., Boston, MaBB. 

Vol 1"428,429 
Greenray Inds., Inc., Mechanicsburg, 

Pa ................... _ ........................... VoIN15 
Julie Research Lab., N_ York, N.Y. 

Vol 10469 
RFt IndB., Instr. Diy., Boonton, N.J. 

Vol 1"497 
AMF ElectiCal Prods .• Alexandria. Va. 
AUL Instrs .• Inc .• Flushng. N.Y. 
Ballantine Laboratories. Inc .• Boonton" 

N.J. 
Beckman InSirs .• (AISSD). Fullerton. Cal. 
Beckman Instrs .• Cedar Grove. N.J. 
BIddie, James G., Plymouth Meating, 

Pa. 
CEA, San Lula Obispo, caL 

Computer Diode. Fair Lawn. N.J. 
Dynage, Bloomfield, Conn. 
Electricallnstr. Svc .• Inc .• MI. Vernon. N.Y. 
Esterline Angus Dlv., Indianapolis, Ind. 
Fluke. John Mfg. Co .• Inc .• Seattle. Wash. 
Fork Standards, W. Chicago, III 
General Microwave Corp .• Farmingdale. 

N.Y. 
General Rand Corp .• Edison. N.J. 
General Resistance. Inc .. MI. Vernon. N.Y. 
Glentronics. Div. Sawyer Inds .• Glendora. 

Cal. 
Guildline Instrs .• Inc .• Larchmont. N.Y. 
Hallmark Standards. Inc .. MI. Vemon. N.Y. 
Holt Instr. Labs .• Oconto. Wisc. 
Ind'i. Test Equip., Cillton, NJ 
Kepco, Inc., RUBhlng, N.Y. 
Kilovolt Corp., Hackensack, N.J. 
Magavolt, Inc., New York, N.Y. 
NH Research. Inc .• Santa Ana. Calif. 
North Hills Elctrns., Inc., Glen COye, 

N.Y. 
Optlmatlon, Inc., Chatsworth, Cal. 
Power Designs, Westbury, N.Y. 
Precision Standards Corp., Santa Ana, 

Cal. 
Sawyer Inds .. Arcadia. Cal. 
Simpson Elec. Co., Chicago, III. 
Takeda Riken Industry Co .• Ltd .• Tokyo 

176, Japan 
Velonex. Santa Clara. Calif. 
Weston Instruments. Inc .• Newark. N.J. 
Zi-T ech Div .• Palo Alto, Cal. 

Standards, Voltage Ratio 
Collins. G.L. Corp .• Long Beach. Calif. 
Electro Sci. Inds., Portland, Ore. 
General ReSistance. Inc .• MI. Vernon. N.Y. 
Guildllne Instrs .• Inc .. Larchmont. N.Y. 
Hallmark Standards. Inc .• MI. Vernon. N.Y. 
Julie Resaarch Lab., New York, N.Y. 
North Atlantic Inds., Plalnvl_, N.Y. 
RFL Inds., Instr. Dlv., Boonton, N.J. 
WelnBchel Engrg. Co., ~althersburg, 

MeL .• 
Wiltron Co .• Palo Alto. Calif. 

Standing Wave Detectors
See· Detectors, Standing 
Wave 

Standoffs-See Bushings, 
Glass, Plastic, Metal, etc. 

Stators, Motor & Generator
See Motor & Generator 
Armatures,Rotors, StatorS 

-Status Displays -- See 
Displays, Status 

Stools-See Benches, 
Consoles, Stools, Tables (Lab 
& Shop) 

Stops, Limit-See Limit Stops, 
Mechanical 

Staighteners, Tube Pin-See 
Pin Straighteners, Tube 

Strain Gauges-See Gauges, 
Strain 

Strain Indicators-See 
Indicators, Strain 

Strain Reliefs, Cable & Wire 
Amphanol Connector Dlv., Broadview, 

111 .. _ ................. _ .......................... Vol 3e565 
Amphenol Sales Dlv., Bunker Ramo 

Corp., Broadview, III ........... _. Vol 3e565 
Smith, Herman H., Inc., Bklyn., N.Y. 

VoI3e812 
Amphenol cadre Dlv., Endicott, N.Y. 
Amphenol Ind'I.Dlv., Chicago, III. 
Eaton Corp .• Engired. Fasteners Div .. 

Cleveland. Ohio 
GC ElectrOnics, Rockford,lII. 
Heyman Mfg. Co .• Kenilworth. N.J. 
Molex Inc .• Lisle. III. 
Richco Plastic Co .• Chicago. III. 
Rowe Irlds., Dlv., Toledo, Ohio 
Sjoberg. C. & Son. Inc .• Cranston. R.1. 
ThOmas & Betts Co .• Elizabeth. N.J. 
Transcon Mfg. Co., Dallas, Tex. 
Waldo.m Elctrns., Inc., Chicago, III. 
Zippartubing Co .• Los Angeles. Calif. 

Stretchers, Microwave-See 
Microwave Line Stretchers 

Strlp-Une Components, 
Microwave 

Aertech Inds .• Sunnyvale. Cal~. 
Airtron. Morris Plains. N.J. 
Alford Mfg. Co .• Winchester. Mass. 
American Tech. CeramiCS, Huntington 

Sta., N.Y. 
Americon Microwave Inds .• Inc .. Waltham. 

Mass. 
Anaren Mlcrowave,lnc., Syracuse, N.Y. 
Arra Inc., Bay Shore, N.Y. 
Avantek. Inc .• Santa Clara. Cal. 
Bendix, Franklin, Ind. 
Dynalab Corp., Van Nuys, Cal. 
E & M Laboratories. Inc .. Westlake 

Village. Cal. 
EMC Technology Inc. Cherry Hill. N.J. 
Environmental Communications Inc., 

Santa Ana, Cal. 
Lorch Elctrns. Corp., Englewood, N.J. 
McDonnell Douglas Electronics Co .. SI. 

Charles. Mo. 
Merrimac Inds., Inc .. West Caldwell. N.J. 
Metavac. Inc .. Flushing. N.Y. 
Microlab/FXR.Livingston. N.J. 
Microwave Assocs .• Inc .• Burlington. Mass. 
Microwave Prods .• Inc .• Chatsworth. Cal. 
Modpak. Waltham. Mass. 
Narda Microwave Corp .. Plainview. N.Y, 
Norsallndustries. Inc .. Brentwood. N.Y. 
Premier Microwave. Port Chester. N.Y. 
Scientific Communications, Garland, 

Tex. 
Sealectro Corp., Mamaroneck, N.Y. 
Solitron/Microwave. Port Salerno. Fla. 
Systron-Donner Microwave Div., Van 

Nuys, Cal. 
Technical Research & Mfg. Co .• 

Manchester. N.H. 
3M Co .• SI. Paul. Minn. 
3M Co., Dielectric Materials & Sys. Dlv., 

St Paul, Minn. 
Trak Microwave. Tampa. Fla. 
Varian Assocs .• Palo Alto. Cal. 
Vector Industries. Palo Alto. Cal. 
Wiltron Co .• Palo Alto. Calif. 

Strippers & Twisters, Wire-
See Wire Strippers 

Strippers, Wire, Chemical
See Chemicals, Wire 
Stripping 

Strips, Ground 
Berg ElectroniCS, New Cumberland, Pa. 
Bimbach Co .• Inc .• Freeport. N.Y. 
Chem Aero. Inc .• Wilmington. Cal. 
Christiansen Radio Inc., Laguna Beach, 

Cal. 
Dabum Elctrns. & Cable Corp., Bronx, 

N.Y. 
Jettron Prods .• Hanover. N.J. 
Sjoberg. C. & Son. Inc .. Cranston. R.1. 
Vector ElClrn. Co., Inc., Sylmar, Cal. 

Strips, Marker & Fanning 
Cinch Connectors, Oper of TRW Elctrn. 

Comps., Elk Grove Village, III. 
Vol 30854,886-896 

Hathaway Industries Inc., Tulsa, Okla. 
Vol 30686 

Hathaway:lnlltnnnents, Inc., Denver, 
Colo ........ _ ................... ;; ............. Vol 30686 

Accurate Elctrns. Corp .• Elyria. Ohio 
Ellnstruments, Derby, Conn. 
ETC, Diy. ITT, Cleveland, Ohio 
Kulka Elec. Corp .• MI. Vernon. N.Y. 
Mechanical Engraving Co .• Inc .. Bronx. 

N.Y. 
Thomas & Betts Co .• Elizabeth. N.J. 
Vector ElC1rn. Co., Inc., Sylmar, Cal 
Zippertubing Co .• Los Angeles. Calif. 

Strips, Terminal 
Beman Mfg., Inc., New Cumberland, Ps. 

VOl 30849 
Chromalloy·Alcon Inc., Chicago, III. 

Vol30SS2 
Cinch Connectors, Oper .of TRW Elctrn. 

Comps., Elk Grove Village, III. 
Vol 30854,866 

General Elec. Co., Elctrn. Comps. Sis. 
Dept~ Schenectady, N. Y .......... Vol 30680 

Hathaway Industries Inc., Tulsa, Okla. 

·Vol. 4-1973 For addresses, phones and key personnel, see YELLOW Pages. 

Substrates, Ceramic 
Vol 30686 

Hathaway Instruments, Inc., Denver, 
Colo ............................................. Vol 30686 

Millen, James Mfg., Malden, Mass. 
Vol 20520 

National Tel-Tronlcs, Meadville, Pa. 
Vol 30704 

Precision Metal Prods. Co., Stoneham, 
Mass ........................................... Vol 30767 

Reed Devices, Inc., Glen Ellyn, III. 
Vol 30769 

Smith, Herman H., Inc., Bklyn., N.Y. 
Vol 30817 

Vernitron Elec. Comps., Laconia, N.H. 
Vol 30961-963 

Waldom Elctrns., Inc., Chicago, III. 
VoI4~83· 

Abacus Elctrns. Corp .• Dobbs Ferry. N.Y. 
Accurate Elctrns. Corp .. Elyria. Ohio 
Acme Model Engrg, Co .• Ridgefield. N.J. 
ADC Prods., Minneapolis, Minn. 
Advanced Circuitry Div .. Springfield. Mo. 
Aeronautical Elec. Co .• Inc .. Chicago. III. 
Alco Elctrn. Prods., North Andover, 

Mass. 
Apahouser Corp. of N.E .. Boston. Mass. 
A P Products. Inc .• Painesville. Ohio 
Ark-Les Switch Corp .• Watertown. Mass. 
Berg ElectroniCS, New Cumberland, Pa. 
Birnbach Co .• Inc .• Freeport. N.Y. 
Buchanan Elec. Prods., Union, N.J. 
Burndy Corp .• Norwalk. Conn. 
Christiansen Radio Inc .. Laguna Beach, 

Cal. 
Curtis Dev. & Mfg., MilwaUkee, Wlsc. 
Custom Connector Corp .. Cleveland. Ohio 
D-Cemco. Inc .• Burbank. Calif. 
Dabum Elctms. & Cable Corp •• Bronx, 

N.Y. 
De Soto Elec. Prods .. De Soto. Mo. 
Electrical PlastiCS Corp .• Long Branch. 

N.J. 
Elctrn. Molding Corp., Woonsocket, R.I. 
Electrovert. MI. Vernon. N.Y. 
GC ElectroniCS, Rockford, III. 
Jackson Bros., (London) Ltd., New 

York, N.Y. 
Jan Hardware Mfg. Co .• Inc .. Long Island 

City. N.Y. 
Keystone Elctrns. Corp .. New York. N.Y. 
Kulka Elec. Corp .• Mt. Vernon. NY. 
Magnum Elec. Corp,. Erie. Mich. 
Mechanical Engraving Co .. Inc .• Bronx. 

N.Y. 
Molex Inc .. Lisle. III. 
Shlgoto Inds., Ltd., New York, N.Y. 
Sjoberg. C. & Son. Inc .. Cranston. R.1. 
Square 0 Co., Park Ridge, III. 
Texas Instruments, Attleboro. Mass. 
3M Co .• SI. Paul. Minn. 
Useco Div .• Van Nuys, Cal. 
Vector Elctrn. Co., Inc .• Sylmar, Cal. 
Zierick Mfg. Corp .• MI. Kisco. N.Y. 

Stroboscopes-See Lights, 
Stroboscopic Source 

Styli, Marking & 
Engraving-Also See 
Engraving & Profiling 
Equip. 

Bird. Rich,,,d H. & Co .• Inc .• Waltham. 
Mass. 

Electro Stylus. Colorado Springs, Colo. 
General Elec .• W. Lynn. Mass .. 

Substrates, Ceramic 
American Lava Corp., Chattanooga, 

Tenn ........................................... Vol 301074 
Centralab Elctrns Dlv., Milwaukee, Wlsc 

Vol 301075 
Hybrid Technology Corp., Arlington, 

Tex ............................................... Vol 20597 
Radio Materials Co., Chicago, III .. 

Vol 30494 
Advance Ross Elctrns. Corp .• Chicago. III. 
Aremco Prods .• Inc .• Briarcliff Manor. N.Y. 
Basic CeramiCS Inc .• Hawthorne. N.J. 
Bram Metallurgical-Chem. Co .. Phila .• Pa. 
Carborundum Co., Niagara Falla, N.Y. 
CeramiC Magnetics. Inc .. Fairfield. N.J. 
Coors Porcelain Co .. Golden. Colo. 
Electro-Science Labs .• Pennsauken. N. J. 
Emerson & Cuming. Inc .• Canton. Mass. 
Erie Technological Prods. (EEM), Erie, 

Pa. 
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Substrates, Ceramic (cont'd) 
Film Microelectronics. Inc .• Burlington; 

Mass 
Gte Sylvania Inc .. Belmont, Cal. 
Honeywell, Minneapolis, Minn. 
Materials Resch. Corp., Orangeburg, N.Y. 
Mepco/Electra, Substrate Div., San Diego, 

Cal. 
Metalized Ceramics, Providence, R.I. 
National Beryllia Corp., Haskell, N.J. 
StatekCorp., Orange, Cal. 
TDK Electronics Co., Ltd., Chiyoda-ku, 

Tokyo 101, Japan 
3M Co., SI. Paul, Minn. 
Trans-Tech, Gaithersburg; Md. 
Union Carbide, San Diego, Cal. 
Valpey Corp .. , Holliston, Mass. 

Substrates, Flexible 
Emerson & Cuming, Inc., Canton, Mass. 
Flexible Circuits, Inc., Warrington, Pa. 
GTE Sylvania Inc., Newark, N.J. 
Schjeldahl, G.T. Co., Northfield, Minn. 
3M Co., SI. Paul, Minn. 
3M Co., Dielectdc Materials & Sys. DIY., 

St. Paul, Minn. 
Westinghouse Elec., W. Mifflin. Pa. 

Substrates, Glass 
Triac Elctrn. Sys., Forest Hills, N. Y. 

Vol :le371 
Amersil. Inc., Hillside, N.J. 
AtlantiC Optical Moulding Co., Dudley, 

Mass. 
Corning Glass Works, Tech. Prods. Div., 

Corning, N.Y. 
Corning Glass Works, Television Prods. 

Div., Corning, N.Y. 
Statek Corp., Orange, Cal. 

Superconducting Magnets
See Magnets, 
Superconducting 

Suppressors, Arc 
Dale Elctrns., Inc., Yankton, S.D. 

Vol :lel047 
International Rectifier, EI Segundo, Cal. 

Vol :2e906 
Kilovolt Corp., Hackensack, N.J. 

Vol 1-757 
Signalite, Neptune, N.J. Vol:le1134,1135 
Basic Ceramics Inc .. Hawthorne, N.J. 
Carborundum Co., Niagara Falls, N.Y. 
Eastern Delta Corp., Fair Lawn. N.J. 
Edal Inds., Inc., E. Haven, Conn. 
Joslyn Elctrn. Sys .. Goleta, Cal. 
Ledex, Inc., Dayton, Ohio 
Presin Co., Inc., Shelton, Conn. 
RtroN Corp., Skokie, III. 
Sarkes Tarzian, Inc., Bloomington, Ind. 
Sprague Elec. Co., No. Adams, Mass. 
Standard Condenser Corp., Chicago, III. 
Transtector Systems, Monterey Park, 

Cal. 

Suppressors, Noise 
Computer Diode, Fair Lawn, N.J. 
Corcom Inc., Chicago, III. 
CW Industries, Warminster, Pa. 
Erie Technological Prods. (EEM), Erie, 

Pa. 
Estes Engrg. Co .. Gardena, Calif. 
GC Electronics, Rockford, III. 
Genisco Tech. Corp., Genistron Div., 

Compton, Cal. 
Hopkins Engrg., San Fernando, Cal. 
Maury Microwave Corp., Cucamonga, 

Calif. 
Narda Microwave Corp., Plainview, N.Y. 
RtroN Corp., Skokie, III. 
Smith, Herman H., Inc., Bklyn., N.Y. 
Standard Condenser Corp., Chicago, III. 
TDK Electronics Co., Ltd., Chiyoda-ku, 

Tokyo 101, Japan 
Weinschel Engrg. Co., Gaithersburg, 

Md. 

Suppressors, Transient 
Voltage (All Types) 

Dale Elctrns" Inc., Yankton, S.D.' 
Vol :leI 047 

International Rectifier, EISegundo, Cal. 
Vol2eg06 

Signallte, Neptune, N.J. Vol 2-1134, 1135 
Telecommunications Inds.· Inc., 

Copiague, N •. Y ......................... Vol :le1141 

TranstectorSystems, Monterey Park, 
Cal .............................................. Vol :le1148 

Victoreen Instr., Cleveland, Ohio 
Vol :le1193 

California Instrs. Co., San Diego, cal. 
Carborundum Co., Niagara Falls, N.Y. 
Corcom Inc., Chicago,lII. 
Delco Elctrns. Div., Kokomo, Ind. 
Eastern Delta Corp., FairLawn. N.J. 
Edal Inds .• Inc., E. Haven, Conn. 
Elgar Corp., San. Diego, Cal. 
Elin Div., San Diego, Cal. 
FMC Corp., Homer City, Pa. 
General Semiconduct9r Inds., Tempe, Ariz. 
Integrated Systems, Inc., Norcross, Ga. 
Joslyn Elctrn. Sys., Goleta, Cal. 
Microsemiconductor Corp .. Culver City, 

Cal. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
Power Conversion Prods. Inc .. Crystal 

Lake,lIl. 
Sanford-Miller Corp., Brooklyn, N.Y. 
Sarkes Tarzian, Inc., Bloomington, Ind. 
Sprague Elec. Co., No. Adams, Mass .. 
Triac Elctrn. Sys., Forest Hills, N. Y. 

Surge Arresters, Electrical
See Arresters, Electrical 
Surge 

Switch Handle Boots 
Micro SWitch, Freeport, III. 

Vol :le1117,1118 
Specialties Mfg. Co., Inc., St. Clair 

Shores, Mich ........................... Vol 4e557' 
A1co Elctrn. Prods., North Andover, 

Mass. 
APM-Hexseal, Englewood, N.J. 
Arcolectrlc Switch Corp., No. 

Hollywood, Cal. 

Switch Mounting Plates 
Specialties Mfg. Co., Inc., St. Clair 

Shores, Mich ........................... Vol4e557' 
Alco Elctrn. Prods., North Andover, 

Mass. 
Leviton Mfg. Co., Inc., Brooklyn, N.Y. 
Square 0 Co., Park Ridge, III. 
Waldom Elctrns., Inc., Chicago, III. 

Switchboards 
Amtron Inc., Midlothian, III. 
Anchor Specialty Mfg., Teterboro, N.J. 
Basler Elec. Co., Highland, III. 
Clare-Pendar Co., Post Falls, Idaho 
Cutler-Hammer, Milwaukee, Wisc. 
Devco Engrg., W. Caldwell, N.J. 
Electrospace Systems Inc., Richardson, 

Tex. 
GTE Sylvania Inc., Elctrn. Sys. Gp., 

Waltham, Mass. 
Key Tronic Corp., Spokane, Wash. 
LVC Inds. Inc., Flushing, N, Y. 
Methode Elctrns., Inc., Chicago, III. 
North Electric Co., Galion, Ohio 
Sealectro Corp., Mamaroneck, N.Y. 
Square 0 Co., Park Ridge, III. 
Stacoswilch, Inc., Costa Mesa, Cal. 
Webster Elec. Co., Inc., Racine, Wisc. 

SWitches, Acceleration-See 
Accelerometers 

Switches, Air Flow Actuated. 
Amphenol Controls Oper. of Connector 

Dlv., Broadvlew,lII. 
Anderson, WE, Inc., Kansas City, Mo. 
Automation Devices, Inc., Fairview, Pa. 
Cherry Electrical. Prods., Waukegan, III 
Columbus Elec. Mfg. Co., Columbus, Ohio 
Cook Elec. Co., Morton Grove, III. 
Corning Glass Works, Fluidic Products 

Depl., Corning; N.Y. 
Gems Sensors Div., Farmington, Conn. 
Honeywell, Mpls., Minn. 
Micro SWitch, Freeport, III. 
Reed Switch Dev. Co., Greenwich, Conn. 
Rotron, Inc., Woodstock, N.Y. 
Square 0 Co., Park Ridge, III. 
Tapeswilch Corp. Amer" Farmingdale, 

N.Y. 
Texas Instmments, Attleboro, Mass. 
Texas Instruments, Control Prods. Div .. 

Attleboro, Mass. 
United Elec. Controls Co., Watertown, 

Mass. 

PRODUCT INDEX & DIRECTORY 
Warren G-V Communications, livingston, 

N.J. 

Switches, Antenna 
Changeover 

Applied Research Inc., Port' 
Washington, N.y ...... ; ................ VoI2e607 

Bird Elctrn., Cleveland, Ohio .... VoIles96 
American Nucleonics Corp., Woodland 

Hills,Cal 
Amphenol RF Dhl., Danbury, Conn. 
Amphenol Sales Dlv., Bunker Ramo 

Corp., Broadview, III. 
Andrew Corp., OrlandPk., III. 
Cole Instrument Corp., Costa Mesa, Cal. 
Continental Elctrns. Mfg. Co., Dallas, Tex. 
Daleo Inds, Inc., 'Compton, Cal. 
Fifth Dimension, Princeton, N.J. 
ITT Jennings, Vacuum Elctrn; Prods., 

San Jose, Cal. 
Johnson E. F. Co., Waseca,Minn. 
Kllovac Corp., Santa Barbara, Cal. 
Machine Components Corp., Plainview, 

N.Y. 
Matrix Systems Corp., Chatsworth, 

Calif. 
Mobil Elctrns., Inc., Anderson, Ind. 
Norsal Industries, Inc., Brentviood, N.Y. 
Premier Microwave, Port Chester, N.Y. 
RF Systems, Inc., Cohasset, Mass. 
R L C Elctrns., Inc., Mt. Kisco, N.Y. 
Ross Engrg. Corp" Campbell, Cal. 
Sealectro Corp_, Mamaroneck, N.Y. 
Shigoto lods., Ltd., New York, N.Y. 
Teledyne Microwave, Mountain View, Cal. 
Torr Labs., Los Angeles, Cal. 
Transco Prods., Inc., Venice, Cal. 
Trompeter Elctrns., Chatsworth, Cal, 

Switches, Cam 
Chicago SWitch, Chicago, III. Vol :lel042 
Electro Switch Corp., Weymouth, Mass, 

Vol :leI 051 
Precision Mechanisms Corp., 

Westbury, N,Y ........................... Vol:2e990 
Tech Labs., Inc., Palisades Pk., N.J. 

V.ol :le1140 
Allen-Bradley Co., Milwaukee, Wisc. 
Automatic Timing & Controls, Inc., King of 

Prussia, Pa. 
Bowmar/TIC, Inc., Newbury Park, Calif. 
Brislol Saybrook Co .. Old Saybrook, 

Conn. 
Carter_Mfg. Corp., Hudson, Mass, 
Cherry Electrical Prods., Waukegan, III 
Chicago LOCk Co., Chicago, III. 
Cole Instrument Corp., Costa Mesa, Cal. 
Connector Corp., Chicago, III. 
Control Switch, Inc., Folcroft, Pa. 
Cutler-Hammer, Milwaukee, Wisc. 
General Control Co., Boston, Mass. 
Guardian Elec. Mfg. Co" Chicago, III. 
Ingraham Inds., Controls Div., 

Elizabethtown, Ky. 
Licon. Div., Chicago, III. 
Maxwell Labs:, Inc., San Diego, Calif. 
Midtexl Aemeo, Mankato, Minn. 
Otto Engrg. Inc" CarpentersVille, III. 
Poly-Scienlific, Blacksburg, va. 
Relay Service Co.', Chicago, III. 
Relay Specialties Inc., Fair Lawn, N.J. 
Sealectro Corp., Mamaroneck, N.Y, 
Smith, Hennan H., Inc., Bklyn., N.Y. 
Zenilh Controls Inc., Chicago, III. 

Switches, Centrifugal 
Cole Instrument Corp., Costa Mesa, Cal. 
Gibbs Mfg. & Resch .. Janesville, Wisc. 
Jones Molrola Corp"Stamford, Conn. 
Mag-COn, Inc., New Brighton, Minn. 
Synchro-Start Prods., Skokie, III. 

SWitches, Coaxial. Cable 
Amphenol RF Div., Danbury, Conn. 

. Vol :lel00D-l003 
Amphenol Sales Dlv"Bunker Ramo 

Corp., Broadview, III ... Vol :lel00D-l003 
Bird Elctrn., Cleveland, Ohio .... Volles96 
Dalco Inds. Inc., Compton, Cal. 

Vo12e&10 
R L C Elctrns., Inc., Mt. Kisco, N.Y. 

Vol2e620 
Texscan Corp" Indianapolis, Ind, 

Vol 1-514 
Trompeter Elctrns., Chatsworth, Cal. 

Vol :le1142-1147 
Varl-L Co., Inc •. , . Denver, Colo •. Vol2e628 
Wavenne, Inc., W, Caldwell, III.J. 

Vol:le629 

Welnschel Engrg. Co., Gaithersburg, 
Md ................................ _ ............. Vol 1"534 

A. D. Data sys., Inc., Rochester, N.Y •. 
Aertech Inds:, SunnyVale, Calif. 
Andrew Corp., Orland Pk., III. 
Arra Inc., Bay Shore, N.Y. 
Automated Meas., Oakland, Calif. 
Barker & Williamson. Inc., Bristol,Pa. 
Blonder-Tongue Labs., Inc., Old Bridge, 

N.J. 
CES Elctrns., Brooklyn, N.Y. 
Collins Radio Co., Dallas, Tex. 
E & M LaboratOries, Inc., Westlake 

Village, Cal. 
Edison Elctrns. Div., Manchester, N.H. 
Elctrn. Instr, & Specialty, Stoneham, 

Mass. 
Fifth Dimension, Princeton, N.J .. 
General Microwave Corp., Farmingdale, 

N.Y. 
GHZ DeVices, Inc., So. Chelmsford, Mass. 
ITT Jennings, Vacuum Elctrn.Prods., 

San Jose, Cal. 
Jerrold ElectroniCS Corp., Philadelphia, Pa. 
Kay Elemetrics, Pine Brook, N.J. 
Kilovac Corp., Santa Barbara, Cal. 
Matrix Systems Corp., Chatsworth, 

Calif. 
Maury Microwave Corp., Cucamonga, 

Calif. 
Microlab/FXR, Livingston,N.J. 
Norsal Industries, Inc., BrenlWood, N.Y. 
Priority Services, Burbank, Cal. 
RF Systems, Inc., Cohasset, Mass. 
Rohde & Schwarz Sis., Passaic, N.J. 
Ross Engrg. Corp., Campbell, Cal. 
Somerset Radiation Lab., Arlinglon, Va. 
Special Microwave Devices Oper., 

Waltham, Mass. 
Teledyne Microwave, Mountain View, Cal. 
Transco Prods., Inc., Venice, Cal. 
Universal Ad-Yu Elctrns., Inc., Milwaukee. 

Wi. 

SWitches, Coded 
Applied Research Inc., Port 

Washington, ·N.Y ....................... Vol2e607 
Chicago Dynamic Inds., Chicago, III. 

Vol :lel028 
Digltran Co., Pasadena, Cal. 

Vol :lel048,I049 
Interswitch, Burlingame, Cal. VoI2el0n 
Airflyte Elctrns. Co., Bayonne, N.J. 
Bowmar Instr. Corp;, Ft. Wayne, Ind. 
Cherry Electrical Prods., Waukegan, III 
Chomerics, Inc., Woburn, Mass. 
Cole Inslrumenl Corp., Costa Mesa, Cal. 
Counterscan Systems, Sutton, Neb. 
Elctrn. Engrg. Co. Cal., Santa Ana. Cal. 
Flex Key Corp., Gloucester, Mass. 
Grayhlll Inc., laGrange, III, 
Key Tronic Corp., Spokane, Wash: 
LVC Inds.lnc., Flushing, N.Y. 
North Electric Co., Galion, Ohio 
RCL Elctrns., Inc., Irvington, N.J. 
Zippertubing Co., Los Angeles, Calif. 

SWitches, Crossbar 
Applied Research Inc., Port 

Washington, N.y ....................... Vol:2e607 
Cherry Electrical Prods., Waukegan, '" 

Vol2el038 
Cunningham, Honeoye Falls, N.Y. 

Vol 4-327-332' 
ITT Jennings, San Jose, Cal .. Vol :leI 073 
North Hills Elctrns., Inc~ Glen Cove, 

N.Y .......................................... _ .. Volles8S 
Trompeter Elctrns., Chatsworth,CaI. 

Vol :le1142-1147 
A. D. Data Sys., Inc., Rochester, N.Y. 
Adams-Russell Co., Inc., AR • Waltham 

Div., Waltham, Mass. 
ADC Prods., Minneapolis, Minn. 
Amphenol RF Dlv., Danbury, Conn, 
Clare-Pendar Co., PoSt Falls, Idaho 
Dynair E.lctrns. Inc., San Diego, Calif. 
International Electro Exchange Corp., 

Eden Prairie, Minn. 
ITT Jennings, V8I'cuum Elctrn. Prods.. 

San Jose, Cal. 
LVC Inds. Inc., Flushing, N.Y, 
Matrix Systems Corp., Chatsworth, 

Calif. 
Mechanical Enterprises, Alexandria, Va. 
Norsallndustries; Inc., Brentviood, N.Y. 
North Electric Co., Galion, Ohio 
Priority Services, Burbank. Cal. 

162 Mfrs. in Bold face with page numbers describe thiS product in the White pages. 



PRODUCT INDEX & DIRECTORY 
R9sa Engrg. Corp., Campbell, Cal. 
Scientific Communications, Garland, 

Tex. 
Square D Co., Park Ridge, III. 
T-Bar Inc., Wilton, Conn. 
Torr Labs., Los Angeles. Cal. 
Universal Relay Corp .• New York, N.Y. 
Zahntel. Inc .• Concord. Cal. 

Switches, Data-Sampling 
Cunningham, Honeoye Falls, N.Y. 

Vol 1-337 
Matrix Corp., Beech Grove, Ind. 

Vol 1-355 
Trompeter Elctrns., Chatsworth, Cal. 

Vol 2-1142-1147 
A. D. Data Sys., Inc., Rochester, N.Y. 
Alrftyte Elctrns. Co., Bayonne, N.J. 
Amphenol RF Dlv., Danbury, Conn. 
Bendix Corp. Environmtl. Sci., Baltimore, 

Md. 
Chicago Dynamic Inds., Chicago, III. 
Cole Instrument Corp., Costa Mesa, Cal. 
Counteracan Systems, Sutton, Neb. 
Datametries Inc., Wilmington, Mass. 
Dlgltran Co., Pasadena, Cal. 
Fifth Dimension, Princeton, N.J. 
General Devices, Inc., Princeton, N.J. 
Hickok Elect. Instr., Cleveland, Ohio 
LVC Inds. Inc., Flushing, N.Y. 
Monitor Labs, Inc., San Diego, Cal. 
National Semiconductor, Santa Clara, Cal. 
NES, Inc~ Itasca, III. 
RCL Elctms., Inc., Irvington, N.J. 
Sealectro Corp., Mamaroneck, N.Y. 
T -Bar Inc., Wilton, Conn. 
Transeo Prods., Inc., Venice, Cal. 

Switches, Decade 
Chicago Dynamic Inds., Chicago, III. 

Vol2el028 
Dlgltran Co., Pasadena, Cal 

Vol 2-1048,1049 
Durant Digital Instrs., Watertown, Wisc. 

Vol2e335 
General Elec. Co., Elc!rn. Comps. Sis. 

Dept., Schenectady, N.y •••. , .• Vol2el052 
Amp Inc., Harrisburg, Pa. 
Beckman Instrs., Hellpot Dlv., Fullerton, 

Cal. 
Cherry Electrical Prods., Waukegan, III 
Chicago Lock Co., Chicago, III. 
Cole Instrument Corp., Costa Mesa, Cal. 
Edison Elctrns. Div., Manchester, N.H. 
GTE Automatic Elec., Northlake, III. 
Ind'i Elctrn. Engrs., Van Nuys, Cal. 
International Electro Exchange Corp., 

Eden Prairie, Minn. 
LVC Inds. Inc., Flushing, N.Y. 
Oak Inds. Inc., Crystal Lake, III. 
RCL Elctrns., Inc., Irvington, N.J. 
Sealectro Corp., Mamaroneck, N.Y. 
Shallcross, Selma, N.C. 
Tech Labs., Inc., Palisades Pk., N.J. 
Veeder-Root, Hartford, Conn. 
Welnschel Engrg. Co., Gaithersburg, 

Md. 

Switches, Foot-Pedal, Mat, 
Ribbon, etc. 

Tapeswltch Corp. Amer., Farmingdale, 
N.Y ........ , .............. , ..................... Vol2e1138 

Allen-Bradley Co., Milwaukee, Wlsc. 
Allied Elctrns., Chicago, IH. 
Allis-Chalmers, Milwaukee, Wisc. 
Chicago Switch, Chicago, III. 
Cola Instrument Corp .. Costa Mesa, Cal. 
Cutler·Hammer, Milwaukee, Wisc. 
Flex Key Corp., Gloucester, Mass. 
Furnas Elec. Co., Batavia, III. 
General Control Co .. Boston, Mass. 
Lektra Labs., Inc., COllege Point, N.Y. 
Una Electric Co. Unit Esterline Corp., 

Parsippany, N.J. 
Linemaster Switch Corp .. Woodstock, 

Conn. 
Relay Specialties Inc.,. Fair Lawn, N.J. 
Shlgoto Inds., Ltd., New Yark, N.Y. 
Square 0 Co., Park Ridge, III. 
VemalineProds.Co .• Wyckoff, N.J. 

Switches, High-Voltage (Over 
250 Volts) 

Advanced Kinetics, Costa Mesa, Calif. 
Allen-Bradley Co., Milwaukee, Wisc. 
Beckman Instrs., Cedar Grove, N.J. 
Centralab Elctrns Dlv., Milwaukee, Wlsc 
Cole Instrument Corp., Costa Mesa, Cal. 

*Vol. 4-1973 

Cutler-Hammer, Milwaukee, Wisc. 
Del Electronics Corp., Mt. Vernon, N.Y; 
Edison Elctrns. Div., Manchester, N.H. 
Gordos Corp" Bloomfield, N.J. 
Hamlin, Inc., Lake Mills, Wlsc. 
Hlpotronlcs, Inc., Brewster, N.Y. 
ITT Jennings, Vacuum Elctrn. Prods., 

San Jose, Cal. 
Janco Corp., Burbank, Cal. 
Kllovac Corp., Santa Barbara, Cal. 
Kilovolt Corp., Hackensack, N.J. 
Magnecreft Elec., Chicago, III. 
Maxwell Labs., Inc., San Diego, Calif. 
MegaYolt, Inc., New York, N.Y. 
Millen, James Mfg., Malden, Mass. 
Nanotron Relay Co., Burbank, Cal. 
Queensboro Transformer & Mach., 

College Pt., N.Y. 
Ross Engrg. Corp., Campbell, Cal. 
Sealectro Corp., Mamaroneck, N.Y. 
Shallco, Inc., Smithfield, N.C. 
Shallcross, Selma, N.C. 
Spellman High Voltage Elctrns. Corp., 

Bronx, N.Y. 
Square D Co., Park Ridge, III. 
Tech Labs., Inc., Palisades Pk., N.J. 
Texas Instruments, Attleboro, Mass .. 
Torr Labs., Los Angeles, Cal. 
UID Elctrns. Corp., Hollywood, Fla. 
Varian Assoes., Palo Alto, Cal. 

Switches, illuminated 
A1co Elctrn. Prods., North Andover, 

Mass •••••.....• , ....................... Vol 2e995,996 
American Zettler, Irvine, Ca. 

Vol 2-1004,1005 
Arcolectric Switch Corp., No. 

Hollywood, Cal ......................... Vol 2e993 
Capitol Machine & Switch Co., Danbury, 

Conn ........................................... Vol 2e999 
Carling ElectriC, W. Hartford, Conn. 

Vol 2-1023 
Centralab Elctrns Div., Milwaukee, Wisc 

Vo12-1026, 1027 
Chicago Dynamic Inds., Chicago, III. 

Vol2el028 
Chicago Switch, Chicago, III. 

Vol2el044, 1045 
Dlallght Corp., Brooklyn, N.Y ••• Vol 2e482 
Electro-Mech Comps. Inc., S. EI Monte, 

Cal ............................................. Vol2el0S0 
General Elec. Co., Elctrn. Comps. Sis. 

Dept., Schenectady, N.y .•••••. Vol 2el0S2 
Grsyhill Inc., LaGrange, III. 

Vol2el0S6-106.1 
Ind'i. Devices, Edgewater, N.J. Vol 20507 
International Electro Exchange Corp., 

Eden Prairie, Minn ....... Vol2el079-1082 
ITT Jennings, San Jose, Cal •• Vol 2el075 
Ledex, Inc., Dayton, Ohio .••.•• Vol2el086 
Licon DiY., Chicago, III. 

Vol2el089,1092,1093 
Magic Dot, Inc., MinneapOlis, Minn. 

Vol2ell00 
Marco-Oak, Anaheim, Cal ••.•••• Vol2ell01 
McGill Mfg. Co., ValparaiSO, Ind. 

VoI4-54S' 
Micro Switch, Freeport, III. 

VoI2°1104-1111,1116·1119 
Oak Inds. Inc., Crystal Lake, III. 

Vol2e1124 
Seacor, Inc., Norwood, N.J •.• Vol2e1132 
Showa Musen Kogyo Co., Ltd., 

Shinagawa-Ku Tokyo 141, Japan 
Vol3e786 

SpeCialties Mfg. Co., Inc., SI. Clair 
Shores, Mich •••••.•.••••••••. , ••••••••• Vol4e552· 

UID Elctrns. Corp., Hollywood, Fla. 
VoI2e1149 

Unimax Switch Corp., Wallingford, 
Conn .......... , .............................. Vol2ell50 

Waldom Elctrns., Inc., Chicago, III. 
Vol2el1S1; Vol4e383' 

Wild Royer Corp., Norwood, N.J. 
Vol2e1152,1153 

Airpax Elctrns., Inc., Cambridge, Md. 
Amphenol Sales Div., Bunker Ramo 

Corp., Broadview, III. 
Bowmar Instr. Corp., Ft. Wayne, Ind. 
Burgess Switch Co., Scarborough, Ont., 

Can. 
Clare, C.P. & Co., Chlcago,lII. 
Clare-Pendar Co., Post Falls, Idaho 
Cole Instrument Corp., Costa Mesa, Cal. 
Control Switch, Inc., Folcroft, Pa. 
Culler-Hammer, Milwaukee, Wise. 
Digltran Co., Pasadena, Cal. 
Edison Elctrns. Div., Manchester, N.H. 

Electro Switch Corp., Weymouth, Maas. 
Elctrn. Engrg. Co. Cal.,Santa Ana, Cal. 
Flex Key Corp., Gloucester, Mass. 
Fumas Elec. Co., Batavia, III. 
General Automatic Corp., Bayonne, N.J. 
General Control Co., Boston, Mass. 
General illumination, Inc., SI. Paul, 

Minn. 
Genlsco Technology Corp., Eldema 

Dlv., Compton, Cal. 
Gordos Corp., Bloomfield, N.J. 
Guardian Elec. Mfg. Co., Chicago, III. 
Ind'i Elctrn. Engrs., Van Nuys, Cal. 
Interswltch, Burlingame, Cal. 
Jay-EI Prods., Gardena, Calif. 
Key Tronic Corp., Spokane, Wash. 
Korry Mfg. Co., Seattle, Wash. 
Leecraft Mfg. Co., Inc., Long Island 

City, N.Y. 
Leviton Mfg. Co .. Inc., Brooklyn, N.Y. 
LVC Inds. Inc., Flushing, N.Y. 
Master Specialties, Costa Mesa, Cal. 
The MaxI-Switch Co., Minneapolis, 

Minn. 
Molex Inc .. Lisle. III. 
Oshino Electric Lamp Works, Ltd, 

Shinagawa-ku, Tokyo, Japan 
Relay Specialties Inc., Fair Lawn, N.J. 
Risk, George, Inds., Inc., Kimball, Neb. 
Shlgoto Inds., Ltd" New York, N.Y. 
Stacoswitch, Inc., Costa Mesa, Cal. 
Switchcraft, Inc., Chicago, III. 
TEC, Inc., Tucson, Ariz. 
VemalineProds.Co .• Wyckoff, N.J. 

SWitches, Inertla-See 
Accelerometers 

Switches, Joystick 
Cole Instrument Corp., Costa Mesa, Cal. 
Edison Elctrns. Div., Manchester, N.H. 
Machine Components Corp., Plainview, 

N.Y. 
Orbit Instr. Corp., Syosset, N.Y. 
O1to Engrg. Inc., Carpentersville, III. 

Switches, Keyboard 
Alco Elctrn. Prods., North Andover, 

Mass. • ••.• , .••.•••..•••••••• , ......... .-••.•.• VOl 2e998 
Centralab Elctrns Dlv., Milwaukee, Wlsc 

Vol 2el026, 1027 
Cherry Electrical Prods., Waukegan, III 

Vol2el034 
Chicago Switch, Chicago, III. Vol2el040 
Hathaway Industries Inc., Tulsa, Okla. 

Vol2'tl067 
Hathaway Instruments, Inc.. Denver, 

Colo ........................................... Vol2el067 
ITT Jennings, San Jose, Cal .• VoI2el074 
Licon Dlv., Chicago, III ••••••.•••••••• Vol lea54 
Magic Dot, Inc., Minneapolis, Minn. 

Vol2ell00 
The Maxi-Switch Co., Minneapolis, 

Minn ••••.••••.••.••.•••••.....•.••.•• Vol2ell02,1103 
Micro SWitch, Freeport, III ••••• Vol2e1119 
Oak Inds. Inc., Crystal Lake, III. 

VoI2e1124 
Raytheon Co" Quincy, Mass. Vol2e1191 
Showa Musen Kogyo Co., Ltd., 

Shlnagawa-Ku Tokyo 141, Japen 
Vol3e786 

Wild Rover Corp., Norwood, N.J. 
Vol2e1152,1153 

Amp Inc., Harrisburg, Pa. 
Ark-Les Switch Corp., Watertown, Mass. 
Clare, C.P. & Co., Chicago, III. 
Clare-Pendar Co., Post Falls, Idaho 
Dlalight Corp., Brooklyn, N.Y. 
Elee-Trot, Inc., Saugus, Cal. 
Flex Key Corp., Gloucester, Mass. 
Gordos Corp., Bloomfield, N.J. 
Grayhlll Inc., LaGrange, III. 
Ind'i Elctrn. Engrs., Van Nuys, Cal. 
Intemational Electro Exchange Corp., 

Eden Prairie, Mlnn, 
Key Tronic Corp., Spokane, Wash. 
Marco-Oak, Anaheim, Cal. 
Mechanical Enterprises, Alexandria, Va. 
Risk, George, Inds., Inc., Kimball, Neb. 
Seacor, Inc., Norwood, N.J. 
ShlgOto Inds., Ltd., New York, N.Y. 
Stackpole Comps. Co., Raleigh, N.C. 
Stacoswitch, Inc .. Costa Mesa, Cal. 
TEC, Inc., Tucson, Arl.z. 
Texas Instruments, Attleboro, Mass. 
Texas Instruments, Control Prods. Div., 

Attleboro, Mass. 

For addresses, phones and key personnel, see YELLOW Pages. 

Switches, Lever 
SWitches, Key-Lock 
Alco Elctm. Prods" North Andover, 

Mass ........................................... Vol 2e998 
Chicago Lock Co., Chicago, III. 

VoI2el037 
Specialties Mfg. Co., Inc., st. Clair 

Shores, Mich •••••••••••••••.••• Vol 4es55,556' 
Trimm, Inc., Libertyville, III .... , •• Vol 3etI44 
Allen-Bradley Co., MilwaUkee, Wisc. 
Ark-Les Switch Corp., Watertown, Mass. 
Birnbach Co., Inc., Freeport, N.Y. 
Chicago SWitch, Chicago, III. 
Clare-Pendar Co., Post Falls, Idaho 
Cole Instrument Corp., Costa Mesa, Cal. 
Cutler·Hammer, Milwaukee, Wise. 
Edison Elctrns. Div., Manchester, N.H. 
Electro Switch Corp., Weymouth, Mass. 
Furnas Elec. Co., Batavia, III. 
GC ElectroniCS, Rockford, III. 
General Elec. Company, Providence, R.I. 
Grayhill Inc., LaGrange, III 
Honeywell, Ft. Washington, Pa. 
ITT Jennings, San Jose, Cal 
Janco Corp., Burbank, Cal. 
Letocraft Mfg. Co., Inc., Long Island 

City, N.Y. 
Leviton Mfg. Co., Inc., Brooklyn, N.Y. 
McGill Mfg. Co., ValparaiSO, Ind, 
Micro SWitch, Freeport, III. 
Relay Specialties Inc., Fair Lawn, N.J. 
Stettner·Trush Inc., Cazenovia, N.Y. 
Unlmax Switch Corp., Wallingford, 

Conn. 

Switches, Lever 
A1co Elct.n. Prods., North Andover, 

Mass. .......................................... Vol 2e997 
Arcotectrlc Switch Corp., No. 

Hollywood, Cal ......................... Vol2e993 
Capitol Machine & Switch Co., Danbury, 

Conn .•. , ....................................... Vol2e999 
Chicago SwitCh, Chicago, III. Vol2el042 
International Electro Exchange Corp., 

Eden Prairie, Minn .•••••••••••••••• Vol2el082 
ITT Jennings, San Jose, Cal .• Vol 2el074 
J-B-T Instrs., Inc., New Haven, Conn. 

Vol2el083 
Specialties Mfg. Co., Inc., St. Clair 

Shores, Mich •••••••.•.• Vol4e553,554,556' 
ANled Elctrns., Chicago, III. 
American Switch Corp., Gloucester, Mass. 
AMF Electical Prods., Alexandria, Va. 
Birnbach Co., Inc., Freeport, N.Y. 
C & K Components, Watertown, Mass. 
Carling ElectriC, W. Hartford, Conn. 
Centralab Elctms Dlv., Milwaukee, Wlsc 
Cherry Electrical Prods" Waukegan, III 
Cole Instrument Corp., Costa Mesa, Cal. 
Control Switch, Inc., Folcroft, Pa. 
Cutler·Hammer, Milwaukee, Wist. 
Denison, R.B., Inc., Bedford, Ohio 
Digitran Co., Pasadena, Cal. 
Edison Elctrns. Div., Manchester, N.H. 
Furnas Elec. Co .. Batavia, III. 
General Control Co., Boston, Mass. 
GTE Automatic Elec., Northlake, III. 
Guardian Elec. Mfg. Co., Chicago, III. 
Haydon !iwitch & Instr., Waterbury, Conn. 
Licon DiY., Chicago, III. 
Mallory Controls, Frankfort, Ind. 
McGill Mfg. Co., Valparalso,lnd. 
Micro SWitch, Freeport, III. 
Milli-Switch Corp., Gladwyne, Pa. 
Oak Inds. Inc., Crystal Lake, III. 
Otto Engrg. Inc., CarpentersVille, III. 
Potter & Brumfield, Princeton, Ind. 
Reed Switch Dev. Co., Greenwich, Conn. 
Relay Specialties Inc., Fair Lawn, N.J. 
Robertshaw Controls, Columbus, Ohio 
$eacor, Inc., Norwood, N.J. 
Shlgoto Inds., Ltd., New York, N. y, 
Showa Musen Kogyo Co., Ltd., 

Shlnagawa-Ku Tokyo 141, Japan 
Signet Scientific Co., Burbank, Cal. 
Singer Co., Schiller Park, III. 
Smith, Herman H.,.lnc., Bklyn., N.Y. 
Square D Co., Park Ridge, III. 
SWitchcraft, Inc., Chicago, III. 
T-Bar Inc., Wilton, Conn. 
Texas Instruments, Control Prods. Div" 

Attleboro, Mass. 
Unlmax Switch Corp., WaUlngford, 

Conn. 
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Switches, Limit 
Switches, Limit 
Licon Div" Chicago, lit .. Vol2e1090,1091 
Precision Mechanisms Corp., 

Westbury, N.Y ........................... Vol2e990 
Alco Elctrn. Prods., North Andover, 

Mass. 
Allen.Bradley Co., Milwaukee, Wisc. 
Allis-Chalmers, Milwaukee, Wisc. 
AMF Electical Prods .. Alexandria, Va. 
Amphenol Controls Oper. of Connector 

Div., Broadview, III. 
Arrow-Hart, Inc., Hartford, Conn. 
Astrosystems, Inc., Lake Success, N.Y. 
Birnbach Co., Inc., Freeport, N.Y. 
Burgess Switch Co., Scarborough, Ont., 

Can. 
Chatham Controls Corp., Chatham, N.J. 
Cole Instrument Corp., Costa Mesa, Cal. 
Control Switch, Inc., Folcroft, Pa. 
Corning Glass Works, Fluidic Products 

Dept., Corning, N.Y. 
Cutler-Hammer, Milwaukee, Wisc. 
Denison, R.B., Inc., Bedford, Ohio 
Dillon, W.C. & Co., Van Nuys 340, Calif. 
Douglas Randall Div .. Pawcatuck, Conn. 
Fifth Dimension, Princeton, N.J. 
Flex Key Corp., Gloucester, Mass. 
Furnas Elec. Co., Batavia, III. 
General Control Co., Boston, Mass. 
General Eleclric, Shelbyville, Ind. 
Gordos Corp., Bloomfield, N.J. 
Grayl1illlnc., LaGrange, III. 
GTE Automatic Elec .. Northlake, III. 
Haydon Switch & Inslr., Waterbury, Conn. 
Janco Corp., Burbank, Cal. 
Machine Components Corp., Plainview, 

N.Y. 
McGill Mfg. Co., Valparaiso, Ind. 
Metrix Instr. Co., Houston, Tex. 
Micro Switch, Freeport, III. 
Otto Engrg. Inc., Carpentersville, III. 
PECO Corp., Milpitas, Cal. 
Photobell Co., Inc., New York, N.Y. 
Reed Switch Dev. Co., Greenwich, Conn. 
Relay Specialties Inc., Fair Lawn, N.J. 
Risk, George, Inds., Inc., Kimball, Neb. 
Robertshaw Controls, Columbus, Ohio 
Signet Scientific Co .. Burbank, Cal. 
Sil1ger Co., Schiller Park, III. 
Skan-A-Matic Corp., Elbridge, N. Y. 
Smith, Herman H., Inc., Bklyn., N.Y. 
Special Microwave Devices Oper., 

Waltham, Mass. 
Specialties Mfg. Co., Inc.,St. Clair 

Shores, Mic.h. 
Square D Co., Park Ridge, III. 
Sterling Instr., New Hyde Pk., NY 
Tapeswitch Corp. Ainer., Farmingdale, 

N.Y. 
Teledyne Kinetics, Solana Beach,Gal. 
Texas Instruments, Attleboro, Mass. 
Texas Instrunlents, Control Prods. Div., 

Attleboro, Mass. 
Unimax Switch Corp., Wallingford, 

Conn. . 
Westinghouse Elec., Buffalo, N. Y. 
Wild Rover Corp., Norwood, N.J. 

Switches, Liquid 
Level/Pressure 

AMFElectical Prods., Alexandria, Va. 
Amphenol Controls Oper.of Connector 

Dlv., Broadview, III. 
Bourns, Inc., Instr.Dlv., Riverside, Calif. 
BristOl Div, Waterbury, Conn 
Computer Instrs., Hempstead, N.Y. 
Consolidated Controls Corp., Bethel, 

Conn. 
Cook Elec. Co., Morton Grove, III. 
Corning Glass Works, Fluidic Products 

Dept, Corning, N.Y. 
Cutler-Hammer, Milwaukee, Wisc. 
Delavan Electronics, Scottsdale, Ariz. 
Dietz, Henry G. Co., Inc., Long Island City, 

N.Y. 
Fifth Dimension, Princeton, N.J. 
Furnas Elec. Co., Batavia, III. 
Gagne Assocs., Inc., Binghamton, N.Y. 
Gems Sensors Div., Farmington, Conn. 
Gordos Corp.,·Bloomfield, N.J. 
Harwil Co., Santa Monica, Calif. 
KesSler-Ellis Prods., Atlantic Highlands, 

N.J. 
Kratos, Pasadena, Cal 
Landis & Gyr, Inc., Elmsford, N.Y. 
National Sonics, Farmingdale, N.Y. 
Photobell Co., Inc., New York. NY. 

Revere Elctrn. Div., Wallingford, Conn. 
Robertshaw Controls Co., Richmond, Va. 
Scientific Technology, Mountain View, Cal. 
Solid State Elctrns. Corp., Sepulveda, 

Cal. 
Square D. Co.; Park Ridge, III. 
Statham Instrs., Inc., Oxnard, Cal. 
Tempo Instrument, Inc., Plainview, N.Y. 
Texas Instruments, Attleboro; Mass. 
Texas Instruments, Control Prods.· Div .. 

Attleboro, Mass. 
Trans-Sonics, Inc., Lexington, Mass. 
Triac Elctrn. Sys., Forest Hills, N.Y. 
United Elec. Controls Co., Watertown, 

Mass. 
Wild Rover Corp., Norwood, N.J. 
Zi-Tech Div., Palo Alto, Cal. 

Switches, Lock-See 
Switches, Key-Lock 

Switches, MagnetiC Reed 
Alco Elctrn. Prods., North Andover, 

Mass ........................................... Vol 2e997 
Coto-Coll Co., Inc., Providence, R.I. 

Vol2e720 
Cunningham, Honeoye Falls, N.Y. 

VOI1e337; Vol 4e331 ,332' 
Hamlin, Inc., Lake Mills, Wlsc. 

Vol 2e1069; Vol 4e543' 
Trompeter Elctrns., Chatsworth, Cal. 

Vol2e1142-1147 
Allen-Bradley Co., Milwaukee, Wisc. 
Amperex Electronic Corp., Hicksville, 

N.Y. 
Clare, C.P. & Co., Chicago, III. 
Clare-Pendar Co., Post Falls, Idaho 
Cole Instrument Corp., Costa Mesa, Cal. 
Cutler-Hammer, Milwaukee, Wisc. 
Denison, R.B., Inc., Bedford, Ohio 
Disc Instruments, Inc., Costa Mesa, Ca. 
Douglas Randall Dlv., Pawcatuck, Conn. 
Gordos Corp., Bloomfield, N.J. 
GTE Automatic Elec., Northlake, III. 
ITT Jennings, San Jose,Cal 
Kahl Scientific Instr. Corp., EI Cajon, Galif. 
Key Tronic Corp., Spokane, Wash. 
Magnecraft Elec., Chicago, III. 
Marco-oak, Anaheim, Cal. 
Matrix Systems Corp., Chatsworth, 

Calif. 
The Maxl-Swltch Co., Minneapolis, 

Minn. 
Micro SWitch, Freeport, III. 
New Prod. Engrg., Wabash, Ind. 
Potter & Brumfield, Princeton, Ind. 
Risk, George, Inds., Inc., Kimball, Neb. 
Ross Engrg. Corp., Campbell, Cal. 
Shigoto Inds., Ltd., New York, N.Y. 
Sigma Instrs., Inc., Braintree, Mass. 
TEC, Inc., Tucson, Ariz. 
Tech Labs., Inc., Palisades Pk., N.J. 
Tohoku Metal Inds., Ltd., Tokyo, Japan 
Torr Labs., Los Angeles, Cal. 
Transco Prods., Inc., Venice, CIl-I. 

SWitches, Magnetically 
Actuated 

Alco Elctrn. Prods., North Andover, 
Mass ................................... Vol2e997,998 

Cunningham, Honeoye Falls, N.Y. 
Vol 10337; Vol 40332" 

Hamlin, Inc., Lake Mills, Wlsc. Vol 40543' 
Ross·Engrg. Corp., Campbell, Cal. 

Vol 20871 
Adams & Westlake, Elkhart, Ind. 
Airpax Elctrns., Inc., Cambridge, Md. 
Allen-Bradley Co., Milwaukee, Wlsc. 
Allis-Chalmers, Milwaukee, Wisc. 
Arrow-Hart, Inc., Hartford, Conn. 
Artisan Elctrns. Corp., Parsippany, N.J. 
Birnbach Co., Inc., Freeport, N.Y. 
Clare, C.P. & Co.,Chicago, III. 
Clare-Pendar Co., Post Falls, Idaho 
Cole Instrument Corp., Costa Mesa, Cal 
Coto-Coil Co., Inc., Providence, R,I. 
Cutler-Hammer, Milwaukee, Wisc. 
Daburn Elctrns. & Cable Corp., Bronx, 

N.Y; 
Denison, R.R, Inc., Bedford, Ohio 
Douglas Randall Div., Pawcatuck, Conn. 
Electro-M'echanisms, Inc., Azusa, Cal. 
Fifth Dimension, Princeton, N.J. 
Furnas Elec. Co., Batavia, III. 
Gems Sensors Div., farmington, Conn. 
General Electric, Shelbyville;' Ind. 
Gordos Corp., Bloomfield, N.J. 
GTE Automatic Elec., Northlake, III. 

PRODUCT INDEX & DIRECT.ORY 
GTE Sylvania Inc.,Danvers, Mass. 
Guiton Inds., Servonic/lnstr. Div., Costa 

Mesa, Cal. 
H-B Instr. Co., Phila., Pa. 
Information Transfer, Inc., Holcomb, 

N.Y. 
ITT Jennings, San Jose" Cal 
Jaidinger Mfg. Co., Inc., Chicago, III. 
Kahl Scientific Instr. Corp., EI Cajon, Calif. 
Kessler-Ellis Prods., Atlantic Highlands, 

N.J. 
Key Tronic Corp., Spokane, Wash. 
Kilovac Corp., Santa Barbara, Cal. 
Leece-Neville Co., Cleveland, Ohio 
Liberty Controls, Inc., Shorewood, III. 
Licon Div., Chicago, III. 
Magnecraft Elec., Chicago, III. 
The Maxi-Switch Co., Minneapolis, 

Minn. 
Micro Switch, Freeport, III. 
Ohmlte Mfg. Co., Skokie, III. 
Potter & Brumfield, Princeton, Ind. 
Reed Devices, Inc., Glen Ellyn, III; 
Reed Switch Dev. Co .. Greenwich, Conn. 
Relay Specialties Inc., Fair Lawn, N.J. 
Risk, George, Inds., Inc., Kimball, Neb. 
Signet Scientific Co., Burbank, Cal. 
Sprague Elec. Co., No. Adams, Mass. 
Square D Co., Park Ridge, III. 
Struthers-Dunn, Inc., Pitman, N.J. 
TEC, Inc., Tucson, Ariz. 
Teledyne Kinetics, Solana Beach, Cal. 
Texas Instruments, Attleboro, Mass. 
Trompeter Elctrns., Chatsworth, Cal. 
Veeder-Root, Hartford, .Conn. 
Yaskawa Elec. America, Inc., Oak Brook, 

III. 

Switches, Matrix-See 
Switches, Crossbar; Switches, 
Reed; Boards, Programming 

Switches, Mercury 
Displacement 

Gordos Corp., Bloomfield, N.J. 
Vol 201053 

Adams & Westlake, Elkhart; Ind. 
Beltone Electronics Corp., Chicago, III. 
H-B Instr. Co., Phila., Pa. 
Kahl SCientific Instr. Corp., EI Cajon, Calif. 
Leviton Mfg. Co., Inc., Brooklyn, N.Y. 
Mack Elec. Devices, Wyncote, Pa. 
Magnecraft Elec., Chicago, III. 
Mechanical Enterprises, Alexandria, Va. 
Micro SWitch, Freeport, III. 
Risk, George, Inds., Inc., Kimball, Neb, 

Switches, Mercury Wetted 
Contacts 

Hamlin, Inc., Lake Mills, Wise. 
Vol2e1068,1069 

Trompeter Elctrns., Chatsworth, Cal. 
Vol2e1142-1147 

Adams & Westlake, Elkhart, Ind. 
AMF Electical Prods .. Alexandria, Va. 
Clare, C.P. 1ft Co., Chicago, III. 
Disc Instruments, Inc., Costa Mesa, Ca. 
Douglas Randall Dlv., Pawcatuck, Conn. 
Fifth Dimension, Princeton, N.J. 
General Elec. Company, Providence, R.1. 
Gordos Corp., Bloomfield, N.J. 
H-B Instr. Co., Phila., Pa. 
Kahl Scientific Instr. Corp., EI Cajon, Calif. 
Magnecraft Elec., Chicago, III. 
Mattix Systems Corp., Chatsworth, 

Calif. 
Micro Switch, Freeport, III. 
Reed Switch Dev. Co., Greenwich, Conn. 

SWitches, Microwave-See 
Switches, Coaxial Cable; 
Switches, Waveguide 

Switches, Motor-Driven 
Precision Mechanisms Corp., 

Westbury, N.Y ........................... VoI2e990 
Sealectro Corp., Mamaroneck, N.Y. 

Vol2e1133 
Tech Labs., Inc., Palisades Pk., N.J. 

Vol 201140 
Airfiyte Elctrns. Co., Bayonne, N.J. 
Arra Inc., Bay Shore, N.Y. 
Automatic Timing & Controls, Inc., King of 

Prussia, Pa. 
Bowmar Instr. Corp., Fl Wayne, Ind. 
Bristol Saybrook Co., Old Saybrook, 

Conn. 
Chicago Dynamic Inds., Chicago, III. 

Chicago SWitch, Chicago, III. 
Cole Instrument Corp., Costa Mesa, Cal. 
Consolidated Controls Corp., Bethel, 

Conn. 
Edison Elctrns. Div., Manchester, N.H. 
Electro Switch Corp~ Weymouth, Mass. 
Fifth Dimension, Princeton, N.J. 
Furnas Elec. Co., Batavia, III. 
General Devices, Inc., Princeton. N.J. 
GerleralElec. Company, Providence, R.I. 
Hickok Elect. Instr., Cleveland, Ohio 
Ingraham Inds., Controls Div., 

Elizabethtown, Ky. 
ITT Jennings, Vacuum Elctrn. Prods., 

San Jose, Cal. 
Janco Corp., Burbank, Cal. 
Maurey Instrument Corp .. Chicago. III. 
Midtexl Aemco, Mankato, Minn. . 
Murata Mfg. Co. Ltd., Kyoto, Japan 
North American Philips Controls Corp., 

Cheshire, Conn. 
Northern Precision Labs., Inc., Fairfield, 

N.J. 
Oak Inds. Inc., Crystal Lake, III. 
Ross Engrg. Corp., Campbell, Cal. 
Shallcross, Selma, N.C. 
Signet Scientific Co., Burbank, Cal. 
Teledyne Kinetics, Solana Beach, Cal. 
Tenor Co., Inc., New Berlin, Wisc. 

SWitches, Photoelectric-See 
Cells Photoconductive-Also 
See Controls, Photoelectric 

Switches, Power 
Amphenol RF Div., Danbury, Conn. 

Vol 2010011-1003 
Amphenol Sales Dlv., Bunker Ramo 

Corp., Broadview, III ... Vol 2e1 OOIJ.1 003 
Carling ElectriC, W. Hartford, Conn. 

, Vol2e1023 
Electro Switch Corp., Weymouth, Mass. 

Vo12°10S1 
Janco Corp., Burbank, Cal ..... Vol 2e1084 
Oak Inds. Inc., Crystal Lake, III. 

. Vol 201124 
Ohmlte Mfg. Co., Skokie,III ... Vol2e1126 
Ross Engrg. Corp., Campbell, Cal. 

. Vol 20871 
Specialties Mfg. Co., Inc., St. Clair 

Shores, Mich ................... VoI40554,55S" 
Struthers-Dunn, Inc., Pitman, N.J. 

Vol2e88S 
Adams & Westlake, Elkhart, Ind. 
Alco Elctrn. Prods., North Andover, 

Mass. 
Allen-Bradley Co., Milwaukee, Wise. 
Allis-Chalmers, Milwaukee, Wisc. 
American Switch Corp., Gloucester, Mass. 
Arra Inc., Bay Shore, N.Y. 
Arrow-Hart, Inc., Hartford, Conn. 
Birnbach Co., Inc., Freeport, N.Y. 
Centralab Elctrns Dlv., Milwaukee, Wlsc 
Chicago Switch, Chicago, III. 
Control SWitch, Inc., Folcroft, Pa. 
CTS Corp, Elkhart; Ind. 
Cutler-Hammer, Milwaukee, Wisc. 
CW Industries, Warminster, Pa. 
Furnas Elec. Co., Batavia, III. 
Gordos Corp., Bloomfield, N.J. 
H-B Instr. Co., Phila., Pa. 
Hamlin, Inc., Lake Mills, Wlsc. 
International Electro Exchange Corp., 

Eden Prairie, Minn. 
International Rectifier, EI Segundo, Cal. 
ITT Jennlnqs, Vacuum Elctm. Prods., 

San Jose, Cal. 
Licon Div., Chicago, III. 
Mack Elec. Devices, Wyncote, Pa. 
Micro Switch, Freeport, III. 
Molex Inc., Lisle, III. 
Nanotron Relay Co., Burbank, Cal. 
Otto Engrg. Inc., Carpentersville, III. 
Radio SWitch, Marlboro, N.J. 
Relay Specialties Inc., Fair Lawn, N.J. 
Robicon Corp., Pittsburgh, Pa. 
sealectro Corp., Mamaroneck, N.Y. 
Shallcross, Selma; N.C. 
Shigoto Inds., Ltd.; New York, N.Y. 
Showa Musen Kogyo Co., Ltd., 

Shlnagawa-Ku Tokyo 141, Japan 
Signet Scientific Co., Burbank; Cal. 
Square D Co., Park Ridge, III. 
Stacoswitch, Inc., Costa Mesa, Cal. 
TEC, Inc., Tucson, Ariz. 
Torr Labs., Los Angeles, Cal. 
Triac Elctrn. Sys., Forest Hills, N. Y. 
UID Elctrns. Corp., Hollywood, Fla. 
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Waldom Elctrns., Inc., Chicago, III. 
Yaskawa Elec. America. Inc., Oak Brook, 

III. 

Switches, Pressure 
Computer Instrs., Hempstead, N.Y. 

Vol2e1175 
Hathaway Industries Inc., Tulsa, Okla. 

Vol 10 451 
Hathaway Instruments, Inc., Denyer, 

Colo ............................................. Vol 10 451 
Alrflyte Elctrns. Co., Bayonne, N.J. 
Allen-Bradley Co., Milwaukee, Wlsc. 
Amphenol Controls Oper. of Connector 

Diy., Broadylew, III. 
Amphenol Sales Dlv., Bunker Ramo 

Corp., Broadview, III. 
Anderson, WE, Inc., Kansas City, Mo. 
Arrow·Hart, Inc" Hartford, Conn. 
Bendix Aerospace·Elctrns., Teterboro, N.J. 
Bendix Corp. Environmtl. Sci., Baltimore, 

Md. 
Birnbach Co., Inc., Freeport, N.Y. 
Bourns, Inc., Instr. Dlv., Riverside, Calif. 
Bristol Div, Waterbury, Conn 
Cole Instrument Corp., Costa Mesa, Cal. 
Columbus Elec. Mfg. Co., Columbus, Ohio 
Conrac Corp., Duarte, Cal. 
Consolidated Controls Corp., Bethel, 

Conn. 
Cook Elec. Co., Morton Grove, III. 
Corning Glass Works, Fluidic Products 

Dept., Corning, N.Y. 
Cutler·Hammer, Milwaukee, Wisc. 
Datametrics Inc., Wilmington, Mass. 
Dietz, Henry G. Co., Inc., Long Island City, 

N.Y. 
Dynamic Controls Corp., S. Windsor, 

Conn. 
Faria, Thomas G. Corp., Uncasville, Conn. 
Furnas Elec. Co., Batavia, III. 
Gagne Assocs., Inc., Binghamton, N.Y. 
Gems Sensors Div., Farmington, Conn. 
Gulton Inds., Servonic/lnstr. Div., Costa 

Mesa, Cal. 
Honeywell, Ft. Washington, Pa. 
Honeywell, Mpls., Minn. 
Kratos, Pasadena, Cal 
Lear Siegler, Inc., Santa Monica, Calif. 
Lear Siegler, Inc., Elyria, Ohio 
Magic Dot, Inc., Minneapolis, Minn. 
Matheson Gas Products, East Rutherford, 

N.J. 
Maxwell Labs., Inc., San Diego, Calif. 
Pall Corp., Glen Cove, N.Y. 
Pall Trinity Micro Corp., Cortland, N.Y. 
Singer Co., Schiller Park, III. 
Square 0 Co., Park Ridge, III. 
Statham Instrs., Inc" Oxnard, Cal. 
Stow Labs., Inc., Hudson, Mass. 
Superior Mfg. & Instrument Corp., Long 

Island City, N.Y. 
Tapeswitch Corp. Amer., Farmingdale, 

N.Y. 
Texas Instruments, Attleboro, Mass. 
Texas Instruments, Control Prods. Div., 

Attleboro, Mass. 
United Elec. Controls Co., Watertown, 

Mass. 
Wild Rover Corp., Norwood, N.J. 

SWitches, Program 
CTS Corp, Elkhart, Ind ............. Vol2el012 
Cunningham, Honeoye Falls, N.Y. 

Vol 40333,334* 
Interswitch, Burlingame, Cal. Vol 2el0n 
ITT Jennings, San Jose, Cal .. Vol 2el073 
Matrix Corp., Beech Grove, Ind. 

Vol 10355 
Sealectro Corp., Mamaroneck, N.Y. 

Vol2e1133 
Tech Labs., Inc., Palisades Pk., N.J. 

Vol2e1140 
Airflyte Elctrns. Co., Bayonne, N.J. 
AMP Capitron Diy'/ AMP Incorporated, 

Elizabethtown, Pa. 
Automatic Timing & Controls, Inc., King of 

Prussia, Pa. 
Bristol Saybrook Co., Old SaybrOok, 

Conn. 
Carter Mfg. Corp., Hudson, Mass. 
Cherry Electrical Prods., Waukegan, '" 
Chicago Dynamic Inds., Chicago, III. 
Chicago Swlteh, Chicago, III. 
Cole Instrument Corp., Costa Mesa, Cal. 
Controls Div., Elizabeth, N,J. 
Counterscan Systems, Sutton, Neb. 
Edison Elctrns. Div" Manchester, N.H. 

·Vol. 4-1973 

General Devices, Inc., Princeton, N.J. 
GTE Automatic Elec., Northlake, III. 
Info-Lite Corp., Corona, N.Y. 
Ingraham Inds., Controls Div., 

Elizabethtown, Ky. 
Ledex, Inc., Dayton, Ohio 
Lorch Elctrns. Corp., Englewood, N.J. 
LVC Inds. Inc., Flushing, N.Y. 
North American Philips Controls Corp., 

Cheshire, Conn. 
Paragon Elec. Co" Two Rivers, Wisc. 
Precision Mechanisms Corp., 

Westbury, N.Y. 
RCL Elctrns., Inc., Irvington, N.J. 
Relay Specialties Inc., Fair Lawn, N.J. 
Relcom (Div. Watkins·Johnson), Palo Alto, 

Calif. 
Tenor Co., Inc., New Berlin, Wisc. 

Switches, Proximity 
Douglas Randall Dlv., PawcatUCk, Conn. 

Vol2e733 
Hamlin, Inc., Lake Mills, Wlsc..voI40S43* 
Ucon Dlv., Chicago, 111... .......... Vol2el093 
Micro SWitch, Freeport, III ..... Vol 201120 
Adams & Westlake, Elkhart, Ind. 
Alco Elctrn. Prods., North Andover, 

Mass. 
Allen-Bradley Co., Milwaukee, Wisc. 
Amphenol Controls Oper. of Connector 

Div., Broadview, III. 

I 
Automatic Timing & Controls, Inc., King of 

Prussia, Pa. 
Automation Devices, Inc., Fairview, Pa. 
Birnbach Co., Inc., Freeport, N.Y. 
Burgess Switch Co., Scarborough, Ont., 

Can. 
Cole Instrument Corp., Costa Mesa, Cal. 
Controlcraft Corp., West Chicago, III. 
Corning Glass Works, Fluidic Products 

Dept., Corning, N.Y. 
Coto-Coil Co., Inc., Providence, R.I. 
Cutler-Hammer, Milwaukee, Wisc. 
Daburn Elctrns. & Cable Corp., Bronx, 

N.Y. 
Delavan ElectroniCS, Scottsdale, Ariz. 
Denison, R.B., Inc., Bedford, Ohio 
Dolan·Jenner Inds., Inc., Melrose,Mass. 
Edison Elctrns. Div., Manchester, N.H. 
Electro Corp., Sarasota, Fla. 
Elctrn. Instr. & Specialty, Stoneham, 

Mass. 
Endicott Coil Co., Binghamton, N.Y. 
Fifth DimenSion, Princeton, N.J. 
Gems Sensors Div., Farmington, Conn. 
Gordos Corp., Bloomfield, N.J. 
Gulton Inds., Servonic/lnstr. Div., Costa 

Mesa, Cal. 
ITT Jennings, San Jose, Cal 
Kahl Scientific Instr. Corp., EI Cajon, Calif. 
Kaman SCiences Corp., Colorado Springs, 

Colo. 
landis & Gyr, Inc., Elmsford, N.Y. 
Magic Dot, Inc., Minneapolis, Minn. 
National Sonics, Farmingdale, N.Y. 
North American Philips Controls Corp., 

Cheshire, Conn. 
PECO Corp., Milpitas, Cal. 
Photobell Co., Inc., New York, N.Y. 
Raymond Engrg. Inc., Middletown, Conn. 
Reed Devices, Inc., Glen Ellyn, III. 
Reed Switch Dev. Co., GreenwiCh, Conn. 
Robertshaw Controls, Columbus, Ohio 
Scientific Technology, Mountain View, Cal. 
Sensor Corp., Scottsdale, Pa. 
Skan·A-Matic Corp., Elbridge, N. Y. 
Square 0 Co., Park Ridge, III. 
Tapeswltch Corp. Amer., Farmingdale, 

N.Y. 
Texas Instruments, Attleboro, Mass. 
Westinghouse Elec., Buffalo, N. Y. 
Whittaker Corp., Los Angeles, Cal. 

Switches, Pushbutton (All 
Types) 

Alco Elctrn. Prods., North Andover, 
Mass ........................... Vol 20995,996,998 

American Zettler, Irvine, Ca. 
Vol 201004, 1005 

Arcolectric Switch Corp., No. 
Hollywood, Cal ......................... Vol 20983 

C & K components, Watertown, Mass. 
VoI2el013,1019-1021 

Capitol Machine & Switch Co., Danbury, 
Conn ........................................... Vol 20989 

Carling ElectriC, W. Hartford, Conn. 
VoI2el023 

1 
Centralab Elctrns Dlv., Milwaukee, Wiec 

VOl 2el026,1027 

Cherry Electrical Proda., Waukegan, III 
Vol2el030 

Chicago Dynamic Inds., Chicago, III. 
Vol2el028 

Chicago SWitch, Chicago, III. 
Vol 20 1040-1042 

Durant Digital Instrs., Watertown, Wisc. 
Vol2e335 

Electro-Mech Comps. Inc., S. EI Monte, 
Cal ............................................. Vol2el05O 

GC Electronics; Rockford, III ... Vol 30679 
General Elec. Co., E1ctrn. Comps. SIs. 
Dept~ Schenectady, N.Y ....... Vol2el052 

Grayhlll Inc., laGrange, III. 
Vol2el056-1061 

Ind'i. Devices, Edgewater, N.J. Vol2e507 
International Electro Exchange Corp., 

Eden Prairie, Minn ....... Vol 201079-1082 
ITT Jennings, San Jose, Cal 

Vol 201074, 1075 
J-B· T InBtrs., Inc., New Haven, Conn. 

Vol2el083 
Janco Corp., Burbsnk, Cal ..... Vol 201084 

Ledex, Inc., Dayton, Ohio ...... Vol2el086 
Licon Dlv., chicago, III ... Vol 201089-1093 
Magic Dot, Inc., Minneapolis, Minn. 

Vol2el100 
Marco-Oak, Anaheim, Cal ....... Vol2ell01 
McGill Mfg. Co., Valparaiso, Inel. 

VoI4OS45* 
Micro SWitch, Freeport, III. 

Vol 201104-1111,1117-1119 
Oak IndB. Inc., Crystal Lake, III. 

Vol2e1124 
Otto Engrg. Inc., CarpentersVille, III. 

Vol2ell27 
Peerless Radio Corp., Lynbrook, N.Y. 

Vol 301089 
Seacor, Inc., Norwood, N.J ... Vol2e1132 
Showa Musen Kogyo Co., Ltd., 

Shlnagawa-Ku TOkyo 141, Japan 
Vol 30786 

Smith, Herman H., Inc., Bklyn., N.Y. 
Vol 3ea30-832 

SpeciaHles Mfg. Co., Inc., St. Clair 
ShoreB, Mich ........... Vol 40550-553,555* 

T-Bar Inc., Wilton, Conn ......... Vol2e1139 
TEC, Ipc., Tucson, Ariz. .... Vol 20534-536 
Trimm, Inc., Libertyville, m ....... Vol 30944 
UID Elctms. Corp., Hollywood, Fla. 

Vol2e1149 
Unlmax Switch Corp., Wallingford, 

Conn ......................................... Vol 201150 
Waldom Elctrns., Inc., ChiCago, m. 

Vol 2el1S1; Vol 40383* 

Adalet Mfg., Cleveland, Ohio 
ADC Prods., Minneapolis, Minn. 
Allen-Bradley Co., Milwaukee, Wiec. 
Allis-Chalmers, Milwaukee, Wisc. 
Amp Inc., Harrisburg, Pa. 
Amphenol Sales Dlv., Bunker Ramo 

Corp., Broadview, III. 
Ark-Les Switch Corp .. Watertown, MaSs. 
Arrow·Hart, Inc., Hartford, Conn. 
Birnbach Co., Inc., Freeport, N.Y. 
Bowmar Instr. Corp., Ft. Wayne, Ind. 
Burgess Switch Co., Scarborough, Ont., 

Can. 
Clare, C.P. & Co., Chicago, III. 
Clare·Pendar Co., Post Falls, Idaho 
Connector Corp., Chicago, III. 
Control Prods., Inc., E. Hanover, N. J. 
Control SwHch, Inc., Folcroft, Pa. 
Corning Glass Works, Fluidic Products 

Dept., Corning, N.Y. 
Cutler-Hammer, Milwaukee, Wisc. 
Daburn Elctms. & Cable Corp., Bronx, 

N.Y. 
Dlallght Corp., Brooklyn, N;Y. 
Dlgltran Co., Pasadena, Cal. 
Edison EIClrns. Div., Manchester, N.H. 
Electro Switch Corp., Weymouth, Mass. 
Elctrn. Meas. Inc., Neptune, N.J. 
Furnas Elec. Co., Batavia, III. 
General Automatic Corp., Bayonne, N.J. 
General Control Co., Boston, Mass. 
General Elec. Company, Provi<;lence, R.1. 
General illumination, Inc., St. Paul, 

Mlnn. 
Gordos Corp~ Bloomfield, N.J. 
GTE Automatic Elec., Northlake, III. 
Guardian Etec. Mfg. Co., Chicago, III. 
Haydon Switch & Inslr., Waterbury, Conn. 
Honeywell, Ft. Washington, Pa. 
Ind'i Etctrn. Engrs., Van Nuys, Cal. 

For addresses, phones and key personnel, see YELLOW Pages. 

Switches, . R·F 
Ingraham Inds .. CORtrols Div .. 

Elizabethtown, Ky. 
Jaidlnger Mfg. Co., Inc., Chicago, III. 
Jay·EI Prods .. Gardena, Calif. 
Key Tronic Corp .. Spokane, Wash. 
Korry Mfg. Co., Seattle, Wash. 
Leecrat! Mfg. Co., Inc., Long Island 

City, N.Y. 
Leviton Mfg. Co., Inc., Brooklyn, N.Y. 
Luminator Dlv., Plano, Tex. 
Machine Components Corp., Plainview, 

N.Y. 
Master Specialties, Costa Mesa, Cal. 
The Maxl-Swltch Co., Minneapolis, 

Minn. 
Measurement Sys., Inc., Norwalk, .Conn. 
Mechanical Enterprises, Alexandria, Va. 
Methode Elctrns., Inc., Chicago, III. 
Milli·Switch Corp .. Gladwyne, Pa. 
Molex Inc., Lisle, III. 
Raytheon Co .. Burlington, Mass. 
Raytheon Co., Quincy, Mass. 
Relay Specialties Inc., Fair Lawn, N.J. 
Risk, George, Inds., Inc., Kimball, Neb. 
R<!bertshaw Controls, Columbus, Ohio 
Shallcross, Selma, N.C. 
Shlgoto Inds., Ltd., N_ York, N.Y. 
Square 0 Co., Park Ridge, III. 
Stacoswitch, Inc., Costa Mesa, Cal. 
Stettner-Trush Inc., Cazenovia, N.Y. 
Switchcraft, Inc., Chicago, III. 
Tapeswltch Corp. Amer., Farmingdale, 

N.Y. 
Texas Instruments, Attleboro, Mass. 
Texas Instruments, Control Prods. Div., 

Attleboro, Mass. 
Universal Relay Corp., New York, NY. 
Vitramon, Inc., Bridgeport, Conn. 
Wild Rover Corp., Norwood, N.J. 
Yaskawa Elec. America, Inc., Oak Brook, 

III. 

SWitches, R-F 
Amphenol RF Div., Danbury, Conn. 

Vol2e101J0..l003 
Amphenol Sales Dlv., Bunker Ramo 

Corp., Broadview, III ... Vol2el000-1003 
Bendix, Franklin, ·Inel. ............. ". VOl 20609 
Dalco Inds. Inc., Compton, Cal. 

Vol 20610 
Lorch Elctrns. Corp., Englewood, N.J. 

Vol 20615 
Matrix Systems Corp., Chatsworth, 

Calif ................................. " .......... Vol 20835 
Millen, James Mfg., Malden, Mass. 

Vol 20520 
Trompeter Elctrns., Chatsworth, Cal. 

Vol2e1142-1147 
Varl-L Co., Inc., Denver, Colo. Vol2"628 
Adams-Russell Co., Inc., AR - Waltham 

Div., Waltham, Mass. 
American Elctrn. Labs., Inc., Lansdale, Pa. 
Andrew Corp., Orland Pk., III. 
Anzac Elctrns., Waltham, Mass. 
Applied Research Inc., Port 

Washington, N.Y. 
Arra Inc., Bay Shore, N.Y. 
Centralab Elctrns Div., Milwaukee, Wise 
Denison, 'ftB., Inc .. Bedford, Ohio 
E & M Laboratories, Inc., Westlake 

Village, Cal. 
Elctrn. Instr. & Specialty, Stoneham, 

Mass. . 
Engelmann Microwave, Montville, N.J. 
Fifth Dimension, Princeton, N.J. 
General Microwave Corp., Farmingdale, 

N.Y. 
GHZ Devices, Inc., So. Chelmsford, Mass. 
Gordos Corp., Bloomfield, N.J. 
Hamlin, Inc., Lake Mills, Wlsc. 
International Electro Exchange Corp., 

Eden Prairie, Minn. 
ITT Jennings, Vacuum Elctm. Prods., 

San Jose, Cal. 
Kliovac Corp., Santa Barbara, Cal. 
Marco-Dak, Anallelm, CaL 
Merrimac Inds., Inc., West CaldWell, N.J. 
Microlab/FXR, Livingston, N.J. 
Mlnl-Clrcults Lab., Brooklyn, N.Y. 
New Prod. Engrg., Wabash, Ind. 
Norsal Industries, Inc., Brentwood, N.Y. 
Otto Engrg. Inc., Carpentersville, ilL 
Radio Switch, Marlboro, N.J. 
R L C Elc;tms., Inc., Mt. Kisco, N.Y. 
Ross Engrg. Corp~ Campbell, Cal. 
Scientific Communications, Garland, 

Tex. 
Sierra Sys., Mountain View, Cal. 
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Switches, R-F (cont'd) 
Summit Engrg. Corp., BOzeman, Mont. 
Torr Labs., Los Angeles, Cal. 
Transco Prods., Inc., Venice, Cal. 
UIO Elctrns. Corp., Hollywood, Fla. 
Watkins Johnson Co., Palo Alto, Cal. 
Wavetek Indiana, Inc., Beech Grove, 

Ind. 

Switches; Reed 
Alco Elctrn. Prods., North Andover, 

Mass ................................... Vol 2"997,998 
Amperex Elctronic Corp., Slatersville, 

R.I ............................................... Vol:!e1183 
Cunningham, Honeoye Falls, N.Y. 

Vol 10337; Vol 40331-333* 
Essex Inl'l., Logansport, Ind, .. Vol:!e750 
Gordos Corp., Bloomfield, N.J. 

Vol 201 054, 1055 
Hamlin, Inc., Lake Mills, Wisc. 

Vol:!el068; Vol 40543· 
Hathaway Industries Inc., Tulsa, Okla. 

Vol:!el067 
Hathaway Instruments, Inc., Denver, 

Colo ........................................... Vol:!el067 
Kessler-Ellis Prods., Atlantic Highlands, 

N.J ............................................... VOl 20348 
New Prod. Engrg., Wabash, Ind. 

Vol 20838 
North Hills Elctrns., Inc., Glen Cove, 

N.Y ............................................... Vol 10366 
Trompeter Elctrns., Chatsworth, Cal. 

Vol 201142-1147 
ADC Prods., MinneapOliS, Minn. 
Allen-Bradley Co., Milwaukee, Wisc. 
Amperex Electronic Corp., Hicksville, 

N.Y. 
Clare, C.P. &.Co., Chicago, III. 
Clare-Pendar Co., Post Falls, Idaho 
Cole Instrument Corp., Costa Mesa, Cal. 
Coto-Coil Co., Inc., Providence, R.I. 
Cutler-Hammer, Milwaukee, Wisc. 
Daico Inds. Inc., Compton, Cal. 
Denison, R.B., Inc., Bedford, Ohio 
Dialight Corp., ilrooklyn, N.Y. 
Disc Instruments, Inc., Costa Mesa, Ca. 
Douglas Randall Div., Pawcatuck, Conh. 
Essex International, inc., Logansport, Ind. 
Furnas Elec. Co., Batavia, III. 
GC Electronics, Rockford, III. 
GTE Automatic Elec., Northlake, III. 
ITT Jennings,. San Jose, Cal 
Kahl Scientific Instr. Corp., EI Cajon, Calif. 
Key Tronic Corp., Spokane, Wash. 
Magnecralt Elec., Chicago, III. 
The Maxi-Switch Co., MinneapOlis, 

Minn. 
Narda Microwave Corp., Plainview, N.Y. 
Norsai Industries, Inc., Brentwood, N.Y. 
Priority. Services, Burbank, Cal. 
Revere Elctrn. Div., Wallingford, Conn. 
Risk, George, Inds., Inc., Kimball, Neb. 
Shlgoto Inds., Ltd., New York, N.Y. 
Sigma Instrs., Inc., Braintree, Mass. 
Texas Instruments, Attleboro, Mass. 
Tohoku Metal Inds., Ltd., Tokyo, Japan 
Torr Labs., Los Angeles, Cal. 
Transco Prods., Inc., Venice, Cal. 
Yaskawa Elec. America, Inc .. , Oak Brook, 

III. 
Zehntel, Inc., Concord, Cal. 

Switches, Rocker 
Alco Elctrn. Prods., North Andover, 

Mass ........................................... Vol 2"996 
Arcolectrlc Switch Corp., No, 

Hollywood, Cal ......................... Vol 2"993 
C & K Components, Watertown, Mass. 

Vol:!el013-1021 
Carling Electric, W. Hartford, Conn. 

Vol 201023 
Chicago SWitch, Chicago, III. 

Vol:!el041,1043,1044 
CW Industries, Warminster, Pa. 

Vol 201022 
J-B-T Instrs., Inc" New Haven"Conn. 

Vol:!el083 
McGill Mfg. Co., Valparaiso, Ind. 

Vol 40545· 
Micro SWitch, Freeport, III. 

Vol:!e1115,1116 
Showa Musen Kogyo Co., Ltd., 

Shinagawa-Ku Tokyo 141, Japan 
Vol 30786 

Stackpole Comps. Co., Raleigh, N.C. 
Vol 201136 

UID Elctrns. Corp:, HollYWOOd, Fla. 
Vol 2 01149 

Airpax Elctrns., Inc., Cambridge, Md. 

Allied Elctrns., Chicago, III. 
Amp Inc., Harrisburg, Pa. 
Cole Instrument Corp., Costa Mesa, Cal. 
CTS Corp, Elkhart, Ind. 
Cutler-Hammer, Milwaukee, Wisc. 
HEI, Inc., Chaska, Minn. 
Leecralt Mfg. Co., Inc., Long Island 

City,N.Y. 
Leviton Mfg. Co., Inc., Brooklyn, N.Y. 
Licon Div., Chicago, III. 
Llttelfuse, Inc., Des Plaines, III. 
Magic Dot, Inc., MinneapOlis, Minn. 
Mitsumi Elec. Co., Ltd., Kitatamagun, 

Tokyo, Japan 
Molex Inc., Lisle, III. 
Oak Inds. Inc., Crystal Lake, III. 
Raytheon Co., Burlington, Mass. 
Relay Specialties Inc., Fair Lawn, N.J. 
Shigoto Inds., Ltd.,.New York, N.Y. 
Singer Co., Schiller Park, III. 
Stettner-Trush Inc., Cazenovia, N.Y. 
SWitchcraft, Inc., Chicago, III. 
TEe, Inc., Tucson, Ariz. 
Texas Instruments, Attleboro, Mass. 

Switches, Rotary 
Airflyte Elctrns. Co., Bayonne, N.J. 

Vol 20631 
Alco Elctrn. Prods., North Andover, 

Mass ........................................... Vol 2"996 
Centratab Elctrns Div., Milwaukee, Wisc 

Vol:!el024, 1025 
Chicago Dynamic Inds., Chicago, III. 

Vol 201028 
Chicago SWitch, Chicago, III. 

Vol:!el040,1042 
Clarostat Mfg. Co., Inc., Dover, N.H. 

Vol 301219 
Couch S.H. Div., Boston, Mass. 

Vol:!e723 
Electro Switch Corp., Weymouth, Mass. 

Vol :!el051 
GC ElectroniCS, Rockford, III ... Vol 30679 
Grayhill Inc., laGrange, III. 

Vol:!el062-1066 
ITT Jennings, .San Jose, Cal 

Vol:!el072-1074 
J-B-T Instrs., Inc., New Haven, Conn. 

Vol:!el083 
Janco Corp., Burbank, Cal. 

Vol:!el084, 1085 
Matrix Systems Corp., Chatsworth, 

Calif ............................................. Vol:!e835 
Oak Inds. Inc., Crystal Lake, III. 

Vol:!e1124 
RCL Elctrns., Inc., Irvington, N.J. 

Vol:!e1128-1131 
Ross Engrg. Corp., Campbell, Cal. 

Vol:!e871 
Seacor, Inc., NorWOOd, N.J ... Vol:!e1132 
Specialties Mfg. Co., Inc., St. Clair 

Shores, Mich ........................... Vol 40555· 
Spectrol Elctrns., City of Industry, Cal. 

Vol 301228,1229 
Stackpole Comps. Co., Raleigh, N.C. 

Vol 201136,1137 
TEC, Inc., Tucson, Ariz ............. Vol:!e535 
Tech Labs., inc., Palisades Pk., N.J. 

Vol:!e1140 
Allis-Chalmers, Milwaukee, Wisc. 
Amp Inc., Harrisburg, Pa. 
Amphenol RF Div., Danbury, Conn. 
Arcolectric Switch Corp., No. 

Hollywood, Cal. . 
Ark-Les Switch Corp., Watertown, Mass. 
Arrow-Hart, Inc., Hartford, Conn. 
ASM Corp., Smithfield, N.C. 
Beckman Instrs., Cedar Grove, N.J. 
Beckman Instrs., Helipot Div., Fullerton, 

Cat 
Bendix Corp., Sidney, N.Y. 
Birnbach Co., Inc., Freeport, N.Y. 
Bowmar Instr. Corp., Ft. Wayne, Ind. 
Bowmar/TIC, fnc., Newbury Park, Calif. 
C & K Components, Watertown, Mass. 
Carling ElectriC, W. Hart1ord, Conn; 
Carson Mfg. Co., Indianapolis, Ind. 
Carter Mfg. Corp., Hudson, Mass. 
Cherry Electrical Prods., Waukegan, III 
Chicago Lock Co., Chicago, III. 
Cole Instrument Corp., Costa Mesa, Cal. 
Computer Instrs., Hempstead, N.Y. 
Connector Corp., Chicago, III. 
CTS Corp, Elkhart, Ind. 
Cutler-Hammer, Milwaukee, Wisc. 
Denison, R.B., Inc., Bedford, Ohio 
Digitran Co., Pasadena, Cal. 
Disc Instruments, Inc., Costa Mesa, Ca. 

PRODUCT INDEX & DIRECTORY 

Duncan Elctrns_, Costa Mesa, Cal. 
Edison Elctrns. Div., Manchester, N.H. 
Elctrn. Engrg. C6. Cal., Santa Ana, Cal. 
Furnas Elec. Co., Batavia, III. 
General Devices, Inc., Princeton, N.J. 
General Elec. Company, Providence, R.1. 
General Microwave Corp., Farmingdale, 

N.Y. 
Haydon Switch & Instr .. Waterbury, Conn. 
Honeywell, Ft. Washington, Pa. 
Ind'i. Devices, Edgewater, N.J. 
Ledex, Inc., Dayton, Ohio 
Leeds & Northrup Corp., No. Wales, Pa. 
Leviton Mfg. Co .. Inc., Brooklyn, N.Y. 
Licon Div., Chicago, III. 
Mag-Con, Inc., New Brighton, Minn. 
Mallory Controls, Frankfort. Ind. 
Maurey Instrument Corp., Chicago, III. 
Micro Switch, Freeport, III. 
Microlab/FXR, Livingston, N.J. 
Microwave Development Labs., Inc., 

Needham Hgts., Mass. 
Murata Mfg. Co. Ltd., Kyoto, Japan 
New England Instr., Natick, Mass. 
North American p'hilips Controls Corp., 

Cheshire, Conn. 
Ohmite Mfg. Co., Skokie, III. 
Omega Engrg., Inc., Stamford, Conn. 
PolY-SCientific, Blacksburg, Va. 
Radio SWitch, Marlboro, N.J. 
Raytheon Co., Burlington, Mass. 
R L C Elctrns., hlC., Mt. KiSCO, N.Y. 
Shallco, Inc .. Smithfield, N.C. 
Shallcross, Selma, N.C. 
Shigoto Inds., Ltd., New York, N.Y. 
Showa Musen Kogyo' Co., Ltd., 

Shinagawa-Ku Tokyo 141, Japan 
Signet Scientific Co., Burbank, Cal. 
Singer Co., Schiller Park, III. 
Stacoswitch, Inc., Costa Mesa, Cal. 
Switchcraft, Inc., Chicago, III. 
Texas Instruments, Attleboro, Mass. 

Switches, Slide 
Alco Elctrn. Prods., North Andover, 

Mass ........................................... Vol 20997 
Carling ElectriC, W. Hartford, Conn. 

Vol 201023 
Chicago Switch, Chicago, III. 

Vol:!el038,1039,1041 
CW Industries, Warminster, Pa. 

Vol 201022 
Sealectro Corp., Mamaroneck, N.Y. 

Vol:!e1133 
Showa.Musen Kogyo Co., Ltd., 

Shinagawa-Ku Tokyo 141, Japan 
Vol 30786 

Smith, Herman H., Inc., Bklyn., N.Y. 
Vol 30833 

SpeCialties Mfg. Co., Inc., St. Clair 
Shores, Mich ................... Vol 40556,557. 

Stackpole Comps. Co., Raleigh, N.C. 
Vol 201136,1137 

UID Elctrns. Corp., Hollywood, Fla. 
Vol 201149 

Airflyte Elctrns. Co., Bayonne, N.J. 
Amp Inc., Harrisburg, Pa. 
Amphenol RF Div., Danbury, Conn. 
Arcolectric Switch Corp., No. 

Hollywood, Cal. 
Ark-Les Switch Corp., Watertown, Mass. 
Arrow-Hart, Inc., Hartford, .Conn. 
Automation Services Div., Windsor, N. Y. 
Birnbach Co., Inc., Freeport, N.Y. 
Centralab Elctrns Div., Milwaukee, Wisc 
Cherry Electrical Prods., Waukegan, III 
Chicago Dynamic Inds., Chicago, III. 
Cole Instrument Corp., Costa Mesa, Cal. 
Components Specialties, Freeport, N.Y. 
Cutler-Hammer, Milwaukee, Wisc. 
Daburn Elctrns. & Cable Corp., Bronx, 

N.Y. . 
Flex Key Corp., Gloucester, Mass. 
GC ElectroniCS, Rockford, III. 
Guardian Elec. Mfg. Co., Chicago, III. 
International Electro Exchange Corp., 

Eden Prairie, Minn. 
ITT Jennings, San Jose, Cal 
Leviton Mfg. Co., Inc., Brooklyn, N.Y. 
LVC Inds. Inc., Flushing, N.Y. 
Magic Dot, Inc., Minneapolis, Minn. 
Micro SWitch, Freeport, III. 
Mitsumi Elec. Co., Ltd., Kitatamagun, 

Tokyo, Japan 
Oak Inds. Inc.,Crystal Lake, III. 
Seacor, Inc., Norwood, N.J. 
Shlgoto Inds., Ltd., New York, N.Y. 
Signet ScientifiC Co., Burbank, Cal. 

Switchcraft, Inc., Chicago, III. 
Underwriters Safety Device Co., Chicago, 

III. 

Switches, Snap-Action (All 
Types) 

Amphenol Controls Oper. of Connector 
Div., Broadview, III ................. Vol 301207 

Amphenol Sales Div., Bunket Ramo 
Corp., Broadview, III ............. Vol 301207 

Arcolectric Switch Corp., No. 
Hollywood, Cal ......................... Vol 2"993 

C & K Components, Watertown, Mass. 
Vol:!el013-1021 

Cherry Electrical Prods., Waukegan, III 
Vol:!el029-1033 

Chicago Switch, Chicago, III. 
Vol:!el039,1042 

Licon Div., Chicago, III. 
Vol 201090,1091,1093 

Marco-Oak, Anaheim, Cal ....... Vol:!ell01 
McGill Mfg. Co., ValparaiSO, Ind. 

Vol 40545· 
Micro Switch, Freeport, III. 

Vol 201119,1121 
0110 Engrg. Inc., Carpentersville, III. 

Vol:!e1127 
SpeCialties Mfg. Co., Inc., St. Clair . 

Shores, Mich ........................... Vol 40554· 
Uniflax Switch Corp., Wallingford, 

Conn ......................................... Vol :!e1150 
Alco Elctrn. Prods., North Andover, 

Mass. 
Allen-Bradley Co., Milwaukee, Wisc. 
American Switch Corp., Gloucester, Mass. 
Amphenol RF Div., Danbury, Conn. 
Ark-Les Switch Corp., Watertown, Mass. 
Arrow-Hart, Inc .. Hartford, Conn. 
Beltone Electronics Corp., Chicago, III. 
Birnbach Co., Inc., Freeport, N.Y. 
Burgess Switch Co., Scarborough, Ont., 

Can. 
Carson Mfg. Co., Indianapolis, Ind. 
Centralab Elctrns Div., Milwaukee, Wisc 
Chicago Lock Co., Chicago, III. 
Clare-Pendar Co., Post Falls, Idaho 
Cole Instrument Corp., Costa Mesa, Cal. 
Columbus Elee. Mfg. Co., Columbus, Ohio 
Connector Corp., Chicago, III. 
Control Prods., Inc., E. Hanover, N. J. 
Control Switch, Inc., Folcroft, Pa. 
CTS Corp, Elkhart, Ind. 
Cutler-Hammer, Milwaukee, Wisc. 
Denison, R.B., Inc., Bedford, Ohio 
Electro Switch Corp., Weymouth, Mass. 
Flex Key Corp., Gloucester, Mass. 
Furnas Elec. Co., Batavia, III. 
General Elec. Company, Providence, R.1. 
Grayhlll Inc., laGrange, III. 
GTE Sylvania Inc., Danvers, Mass. 
Guardian Elec. Mfg. Co., Chicago, III. 
Haydon Switch & Instr., Waterbury, Conn. 
International Electro Exchange Corp., 

Eden Prair,e, Minn. 
J-B-T Instrs., Inc., New Haven, Conn. 
Jaidinger Mfg. Co., Inc., Chicago, III. 
Janco Corp., Burbank, Cal. 
Key Tronic Corp., Spokane, Wash. 
Kistler Instr. Co., Redmond, Wash. 
Landis & Gyr, Inc., Elmsford, N.Y. 
Ledex, Inc., Dayton, Ohio 
Leecralt Mfg. Co., Inc., Long Island 

City, N.Y. 
Leviton rvIIg. Co., Inc., Brooklyn, N.Y. 
Machine Components Corp., Plainview, 

N.Y. 
Magic Dot, Inc., Minneapolis, Minn. 
Master Specialties, Costa Mesa, Cal. 
Milli-Switch Corp., Gladwyne, Pa. 
Mitsumi Elec. Co., Ltd., Kitatamagun, 

Tokyo, Japan 
North American Philips Controls, 

Frederick, Md. 
Poller & Brumfield; Princeton, Ind. 
RCL Elctrns., Inc., Irvington, N.J. 
Reed Switch Dev. Co., Greenwich, Conn. 
Relay Specialties Inc., Fair Lawn, N.J. 
Risk, George, Inds., Inc., Kimball, Neb. 
Robertshaw Controls, Columbus, Ohio 
Shallcross, Selllla, N.C. 
Shigoto Inds., Ltd., New York, N.Y. 
Showa Musen Kogyo Co., Ltd., 

Shinagawa-Ku Tokyo 141, Japan 
Singer Co., Schiller Park, III. 
Smith, Herman H., Inc., Bklyn., N.Y. 
Square 0 Co., Park Ridge, III. 
Stackpole Comps. Co., Raleigh, N.C. 
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Stacoswitch. Inc .• Costa Mesa. Cal. 
Switchcraft. Inc .• Chicago. III. 
Tapeawltch Corp. Amer •• F.rmlngd .... 

N.Y. 
TEC. Inc.. Tucson. Ariz. 
Texas Instruments. Attleboro. Mass. 
Texas Instruments. Conlrol Prods. Div .• 

Attleboro, Mass. 
UID Elctrna. Corp.. Hollywood. Fla. 
United Elec. Controls Co .• Watertown, 

Mass. 
Universal Relay Corp., New York, N.Y. 
Wadsworth Elec. Mig. Co .. Inc., Covington. 

Ky. 
Waldom Elctms.. Inc.. Chicago. IH, 

SWitches, Solid State 
Applied Reaearch Inc •• Port 

Washington. N.Y .... _ ................ Vol 20607 
Beckman InatrB •• Hellpot Diy •• Fullerton, 

Cal ............................................... Vol zesaa 
Dalco Inda. Inc •• Compton. Cal. 

Vol 2"610 
Guardian E .. c. Mfg. Co., Chicago, III. 

Vol 2-768,7" 
Magic Dot, Inc •• Mlnneapolla, Mlnn. 

Vol :zel100 
Micro SWitch, Freeport, ilL .... Vol :ze1119 
Monaanto-EI.ctrn. Spec. Prods.. 

Cupertino, Cal .... _ .. _ ............. Vol :ze1123 
Ohmlte Mig. Co., Skokie, III ... Vol :ze1126 
Tri8!: Elctm. Sya., Foreet Hille. N. Y. 

Vol 2'1371 
Adams·Russell Co., Inc., AR. - Waltham 

Div., Waltham, Mass. 
Adams & Westlake, Elkhart. Ind. 
Aertech Inds., Sunnyvale. Calif. 
Alrpax Elctrns .• Ihc., Cambridge. Md. 
A1 .. n-Bradley Co •• Milwaukee. Wise. 
American Elctm. Labs .• Inc .• lanSdale. Pa. 
American Nucleonics Corp .• Woodland 

Hills, Cal 
American Time Producta, Woodside. 

N.Y. 
Amphenol RF Dlv~ Danbury, Conn. 
Arra Inc •• Bay Shore. N.Y. 
Arrow-Hart, Inc., Hartford. Conn. 
Aulronlcs Corp •• Paaadena. Calif. 
Avtel Corp •• Coylna. CaL 
Bell Industrlea, Compton. Cal. 
BuloYa Watch Co •• Servo Prods. 

Elctms. Diy •• Woodside, N.Y. 
Burgess Switch Co .• Scarborough. Onl. 

Can. 
Cole Instrument Corp., Costa Mesa, Cal. 
Collins Radio Co., Dallas, Tex. 
Compuline Corp .. PaOli. Pa. 
Coun1erscan Systems. Sutton. Neb. 
CurtIS Dev. & Mfg.. Milwaukee, WIse. 
Cutler-Hammer, Milwaukee, Wise. 
Denison, R.B., Inc., Bedford, Ohio 
Dlallght Corp~ Brooklyn. N.Y. 
Dickson Elctrns. Corp., Scottsdale, Ariz 
Digital Equip. Corp., Maynard, Mass. 
Dynair Elctrns. Inc.; San Diego, Calif. 
E.& M Laboratories, Inc., Westlake 

Village, Cal. 
Elctm. lnatr. & Specialty, Stoneham. 

Maas. 
Engelmann Microwave, Montville, N.J. 
Farmer Elec.; Prods. Co., Inc., Natick. 

Mass. 
Fifth DimenSion, Princeton,. N.J. 
flight Sy~ Inc., Mechanicsburg, Pa. 
Furnas Elec. Co., Batavia, III. 
Gems Sensors Dlv., Farmington. Conn. 
General Devices, Inc., Princeton. N.~. 
General Elec. Company, Providence, A.1. 
General illumination, Inc., Sl Paul, 

Minn. 
General. lnatr. Corp.. Semiconductor 

Compa. Dlv., Hlckavll ... N.Y. 
General MagnetiCs, Bloomfield, N.J. 
General· Microwave Corp., Farmingdale, 

N.Y. 
Genisco Tech. Corp., Genistron Div •• 

Compton, Cal. 
GHZ Devices, Inc., So. Chelmsford, Mass. 
GrayhiH Inc., LaGrange, III. 
Grigsby-Barton, Inc~ Roiling Meadows, 

m. 
GTE Sylvania Inc., Elctrn. Sys. Gp .• 

Waltham, Mass. 
Gulton Inds., Servonicllnstr. Div., Costa 

Mesa, Cal. 
Halmar Elctrns., Inc., Columbus, Ohio 
Hamlin, Inc., Lake MINs, WISe. 
HEI, Inc.; Chaska, Minn. 

*Vol. 4-1973 

HI-G, Wlndaor Locks, Conn. 
Hoagland Instr., Dayton. N.J. 
Hybrid Sys. Corp •• Burlington, Maes. 
Ind'i Elctrn. Eng ... , Van Nuys, Cal. 
International Rectifier. EI Segundo, Cal. 
Jay-EI Prods., Gardena, CBI~. 
Jordan Controls, Milwaukee, Wise. 
Kaman Sciences Corp., Colorado Springs, 

Colo. 
Key Tronic Corp., Spokane. Wash. 
Ledex, Inc •• Dayton, Ohio 
Leviton Mfg. Co .• Inc .• Brooklyn, N.Y. 
Uberty Controla, Inc., Shorewood, IlL 
Ucon 0Iv., Chicago, IlL 
Lorch Elctms. Corp~ Englewood. N.J. 
Mag-Con. Inc., New Brighton, Minn. 
Master Specialties, Costa Mesa, Cal. 
Microphase Corp .• Cos Cob, Conn. 
Microwave Assocs., Inc., Burlington. Mass. 
Midland Standard Inc .• Elgin. III. 
Nanotron Relay Co., Burbank, Cal. 
National Semiconductor, Santa Clara. Cal. 
Ceco Corp., Portland, Ore. 
PECO Corp., Milpitas, Cal. 
Power Control Corp., Pittsburgh. Pa. 
RCL Elctrns., Inc., Irvington, N.J. 
Reed Switch Dev. Co., Greenwich, Conn. 
Relcom (Div. Watklns-.lohnSOn), Palo Alto. 

Calif. 
Risk, George. Inds., Inc., Kimball, Neb. 
Robicon Corp., Pittsburgh. Pa. 
Sclantlflc CommunicatIOns, Garland, 

Tex. 
Solidstate Controls, Inc., Columbus, Ohio 
Somerset Radiation Lab., Arlington. Va 
Special Microwave Devices Oper., 

Waltham. Mass. 
Square 0 Co., Park Ridge, III. 
Stacoswitch, Inc .. Costa Mesa, Cal. 
TEC. Inc.. Tucson, Ariz. 
Teledyne Crystalonics, Cambridge. Mass. 
Tempo Instrument, Inc., Plainview, N.Y. 
Texas Instruments, Dellas, Tex. 
Texas Instruments, Attleboro, Mass. 
Texas Instruments, Control Prods. Div., 

Attleboro, Mass. 
Transco Prods., Inc., Venice, Cal. 
Vari·L Co., Inc~ Denyer, Colo. 
Varian Assocs .• Palo Alto, Cal. 
Varian, Beverly,. Mass. 
Vector Industries. Palo Alto. Cal. 
Westinghouse Elec., Youngwood, Pa. 

Switches, Stack 
Cherry ElectrJcal Prods., Waukegan, III 

Vol :zet033 
Trimm, Inc., Ubertyvll", 10 •• _ .. Vol 3tI944 

Switches, Step Type 
Oentralab Elctms DIY •• Milwaukee. WISe 

VoIl!e1026, 1027 
Clare, C.P. & Co.. Chlcsgo. IILVol ..... 7.· 
Guardian EIeC. Mfg. Co" Chicago, IlL 

VOl :ze788,774,775,7U 
Ledex, Inc., Dayton. Ohio ...... Vol :ze1097 
Oak Inds. Inc., Crystal Lake, III. 

VoI:ze1125 
Ohmlte Mfg. Co •• Skokie, III .. Vol :ze112. 
Sealectro Corp., MamatonaCk, N.Y. 

Vol :zet133 
Tech Laba~ Inc., Palisades Pk., N.J, 

VoIl!e1140 
Alrflyte Elctms. Co~ Bayonne. N.J. 
Allis-Chalmers. Milwaukee, Wise. 
Barber Corp., Waynesville, Ohio 
Bowmar Instr. Corp •• Ft. Wayne, Ind. 
Chicago Dynamic Ind~ Chicago, IlL 
Cole Instrument Corp., Costa Mesa. Cal. 
Controls Div., Elizabeth, N.J. 
Denison. A.B., Inc., Bedford, Ohio 
Dynamic Controls Corp., S. Windsor. 

Conn. 
Edison Elctrns. Div., Manchester, N.H. 
Electro Switch Corp., Weymouth, Masa. 
Fifth Dimension, Princeton, N.J. 
General Devices, Inc., Princeton, N.J. 
GTE Automatic Elec., Northlake, III. 
ITT Jennings, Vacuum Elctm. Prods., 

Sen Jose. cal 
Janco Corp., Burbank, CaL 
Leviton Mfg. Co., Inc., Brooklyn, N.Y. 
Machine Components Corp .. Plainview, 

N.Y. 
Master Specialti!ls, CoslS Mesa, Cal. 
North AmerIcan PhIlips Controls Corp~ 

Cheahlre, Conn. 
Otto Engrg. 1I1Co, Carpenteraville, I .. 
RCL EIctrna~ Inc., IrVington, N.J. 

Relay Specialties Inc .• Fair Lawn, N.J. 
R L C EIct,...a., Inc., Mt. Klseo. N.Y. 
Schrack EIec. Sis.. New York, N.Y. 
Shallcrosa, Selma, N.C. 
Special Microwave Devices Oper., 

Waltham, Mass. 
Tenor Co .. Inc., New Berlin, Wisc. 
Texas Instruments, Attleboro, Mass. 
Universal Relay Corp., New York, N.Y. 

Switches, Thermally Actuated 
Elmwood Sensors, Inc., Cranaton, R.I. 

Vol :ze1161 
Hamlin, Inc., Lake Milia, Wlsc.VoI :zel068 
AUan-Bredley Co., Milwaukee. Wlsc. 
Burling Inslr. Co .• Chatham, N.J. 
Chatham Controls Corp., Chatham, N.J. 
Control Prods., Inc., E. Hanover. N. J. 
Cox & Co. Inc •• New York, N.Y. 
Edison, Instr. Div., W. Orange. N.J. 
Essex Intemational, Mansfield. Ohio 
Fanwal, Inc., Ashland, Mass. 
GTE Sylvania InC., Danvers. Mass. 
Honeywell, Mpls., MiM. 
Jaidinger Mfg. Co., Inc .. Chicago. III. 
Kahl Scientific Instr. Corp .• EI Cajon. Calif. 
Kistler Instr. Co., Redmond, Wash. 
Princo Instrs .• Southampton, Pa. 
Relay Specialties Inc., Fair Lawn, N.J. 
Signet Scientific Co., Burbank, Cal. 
Singer Co., Schiller Park, III. 
Texas Instruments, Attleboro. Mass. 
Texas Instruments, Control Prods. Div., 

Attleboro, Mass. 
Trans-Met Engrg., La Habra. Cal. 
TrlBc Elctm. Sys., Forest Hills, N. Y. 
United Elec. Controls Co., Watertown. 

Mass. 
Warren G-V Communications, Livingston, 

N.J. 

SWitches, Thumbwheel 
Cherry Electrical Prods., Waukegan. III 

Vol :zel035,1036 
ChIcago Dynamic IneIs., Chicago, IlL 

Vol :zel02B 
Dlgltran Co •• Pasadena, Cal. 

Vol :ze1048, 1 048 
General Elec. Co., Elctrn. Comps. SIs. 

Dept.. Schanectady, N. Y. __ • Vol :zel052 
Inter-Market. Inc •• Glenview. ·111. 

VoI2e511 
Inte,.wltch, Burlingame, Cal. Vol :zel076 
Peerless Radio COrp., Lynbrook. N.Y. 

Vola-1QB9 
Seacor, Inc., Norwood, N,J, .. Vol :ze1132 
Tech Labs. Inc •• Palisades Pic., N.J. 

Vol :ze1140 
Alrpax Elctrns .• inc .. Cambridge, Md: 
Amp Inc., Harrisburg. Pa. 
Beckman Inst~ Hellpot Div., Funerto", 

CaL 
Bowmer Inatr. Corp •• Ft.. Wayne, Ind. 
Cole Instrument Corp., Costa Mesa, Cal. 
DIaIlght Corp., Brooklyn. N.Y. 
Edison Eictrns. Div., Manchester. N.H. 
Elctrn. Engrg. Co. Cal., Santa Ana, Cal. 
m Jenning .. Sen Jose, Cal 
KesaleroElHs Prods., Atlantic Highlands. 

N.J. 
Ledex, Inc •• Dayton, Ohio 
Leviton Mfg. Co., Inc., Brooklyn. N.Y. 
LVC Inda. Inc., flushing, N.Y. 
Dak Inds. Inc., Crystal Lake, III. 
Shlgoto IneIs., Ltd •• New York, N.Y. 
Stanford Applied Engrg., Senta Clara, 

Cal. 

Switches, Time Delay 
TrlBc Elctm. Sys,. Forest HUla, N. Y. 

Vol 2'1371 
Adams" Westlake. Elkhart, Ind. 
Airpax Elctrns., Inc., C~ridge, Md. 
Allen-Bradley Co~ Milwaukee. Wlsc. 
American Time Producta, Woodside. 

N.Y. 
ArrOW-Hart, Inc .. Hartford. Conn. 
Associated Engrg. & Mfg. Corp .• Upper 

Montclair. N. J. 
Automatic Timing & Controls, Inc., King of 

Prussia, Pa. 
Autf'Olllca Corp., Pasadena. Calif. 
Bristol Saybrook Co .• Old. Saybrook, 

Conn. 
Bulova Watch Co. Servo Prods. 

Elctma. Dlv., Woodside, N.Y. 
Bulova Watch Co .• Valley Stream. N.Y. 
Compuline Corp., Paoli, Pa. 

For addresses, phones and key.personnel, see YELLOW Pages. 

SWitches, Toggle 
ContrOls Div., Elizabeth, N.J. 
Cutler-Hammer. Milwaukee, Wisc. 
Electro-Module, Inc •• Pomona. Cal. 
HI-G, WlndllOr Locks, Conn. 
Hoagland Instr .. Dayton, N.J. 
landis & Gyr, Inc.. Elmsford. N.Y. 
Magic Oot, Inc., MinneapOlis, Minn. 
Magnecraft Elec., Chicago, III. 
Nanotron Relay Co .• Burbank. Cal. 
North American Philips Controls Corp., 
Cheshire. Conn. 

PreciSion Timer Co •• Westbrook, Conn. 
Raymond Controls Corp., Middletown, 

Conn. 
Relay Specialties Inc., Fair Lawn. N.J. 
Singer Co .• Schiller Park. III. 
Squara 0 Co., Park Ridge, III. 
Tempo Instrument. Inc., Plainview, N.Y. 
Texas Instruments. Attleboro, Mass. 
Texas Instruments, Control Prods. Div .. 

Attleboro. Mass. 
Warren G-V Communications. Livingston, 

N.J. 
Zenith Controls Inc .• Chicago, III. 

Switches, Timing-See Timers 

Switches, Toggle 
Alco Elctm. Prods., North Andover, 

Maes. .................................. Vol 20994,995 
C" K Components, Watertown, Mass. 

Vol :zel0t3-1021 
Carling ElectriC, W. Hartford, Conn. 

Vo12e l023 
Chicago SWitch, Chicago. III. Vol :zel045 
GC ElectroniCS, Rockford, III ... Vol 3-&79 
J-B-T Instrs .• Inc., New Haven, Conn. 

Vol :zel0B3 
Licon Diy •• Chicago. III ............. Vol :ze1091 
Magic Dot, Inc., MlnneapoDs, Minn. 

Vol :ze1100 
McGill Mfg. Co., ValparaiSO, Ind. 

VoI4e545' 
Micro Switch. Freeport, III. 

Vol :ze1112·1115, 1119 
Otto Ehgrg. Inc., Carpentersyllle, III. 

Vol2e1127 
Peerless Radio Corp .• Lynbrook, N.Y. 

Vola-l089 
Seaeor. Inc., Norwood, N.J ... Vol :ze1132 
Smith, Herman H •• Inc., Bklyn., N.Y. 

Vol 3e83D-832 
Specialties Mfg. Co .• Inc •• St. Clair 

Shores, Mich. 
VoI4e548,549,551,554,556* 

T-Bar Inc •• Wilton, Conn ......... Vol :ze1139 
Airpax Elctrns .. Inc., Cambridge, Md. 
Allen·Bredley Co •• Milwaukee. Wise. 
American Switch Corp., Gloucester. Mass. 
Amphenol RF Diy., Danbury, Conn. 
Arcolectric Switch Corp., No. 

Hollywood, Cal. 
Ark-Les Switch Corp .• Watertown, Mass. 
Arrow-Hart, Inc .• Hartford, Conn. 
Birnbach Co .. Inc .• Freeport. N.Y. 
Control Prods .• Inc .• E. Hanover. N. J. 
Control Sw~ch, Inc .• Folcroft, Pa. 
Cutler-Hammer, Milwaukee, Wisc. 
CW Industries, Warminster, Pa. 
Edison Elctrns. Div., Manchester, N.H. 
General Eisc. Company, Providence, A.I. 
Haydon Switch & Instr., Waterbury, Conn. 
ITT Jennings, San Jose, Cal 
Jay-EI Prods .• Gardena. Calif. 
Kay Elemetrlcs, Pine Brook, N.J.' 
Kulka Elec. Corp., Mt. Vernon, N.Y. 
Leviton Mfg. Co., Inc., Brooklyn, N.Y. 
Machine Components Corp .. Plainview, 

N.Y. 
Master Specialties, Costa Mesa. Cal. 
MiIIi-Switch Corp., Gladwyne. Pa. 
Mitsumi Elec. Co., Ltd., Kitatamagun. 

Tokyo. Japan 
Raytheon Co., Burlington. Mass. 
Relay Specialties Inc., Fair Lawn. N.J. 
Shlgoto Inds., Ltd., New York. N.Y. 
Showa Musen Kogyo Co., Ltd., 

Shinagawa-Ku Tokyo 141, Japan 
Singer Co .. SchUler Park, III. 
Sunshine Sci. Instrs., Inc., Philadelphia. Pa. 
Switchcraft. Inc., Chicago. III. 
Texas Instruments. Attleboro. Mass. 
Texas Instruments. Control Prods. Div., 

Attleboro, Mass. 
UID Elctms. Corp., Hollywood, FJa. 
Unlmax Switch Corp., Wallingford. 

Conn. 
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Switches, Touch Actuated 
Switches, Touch .Actuated 
Licon Dlv.;Chicago, III ••••....•••...• Vol 1.354 
Magic Dot, Inc., Minneapolis, Mi!lIi. 

VOI~l1oQ 
Wild ROVer Corp., Norwood, N.J. 

Vol~1152,1153 
Alco Elctrn. Prods~, North Andover, 

Mass. 
Burgess Switch Co., Scarborough, Ont., 

Can. 
Cherry Electrical Prods., Waukegan, III 
Chicago Switch, Chicago, III. 
Clare-Pendar Co .• Post Falls. Idaho 
Denison, R.B .• Inc., Bedford, Ohio 
Flex Key Corp .• Gloucester. Mass. 
Ind'i Elctrn. Engrs., Van Nuys, Cal. 
ITT Jennings, San Jose; Cal 
Key Tronic Corp .• Spokane, Wash. 
RCL Elctms., Inc., Irvington, N.J. 
Relay Service Co .• Chicago, III. 
Texas Instruments, Attleboro, Mass. 
Texas Instruments, Control Prods. Div., 

Attleboro, Mass. 

SWitches, Transfer 
Amphenol RF Dlv., Danbury, Conn. 

Vol ~1000,1001,1003 
Amphenol Sales Div., Bunker Ramo 

Corp., Broadview, III. 
Vol ~1000,100.1,1003 

R L C Elctms .. Inc., Mt. Kisco, N.Y. 
Vol 20620 

Ross Engrg. Corp., Campbell, Cal. 
Vol :ze871 

Allen-Bradley Co., Milwaukee, Wisc. 
American Elctrn. labs., Inc., Lansdale, Pa. 
Andrew Corp., Orland Pk., IIr. 
Arra Inc., Bay Shore, N.Y. 
Arrow·Hart, Inc., Hartford, Conn. 
Chicago Switch, Chicago, III. 
Cole Instrument Corp., Costa Mesa, Cal. 
Cutler-Hammer, Milwaukee. Wisc. 
Daico Inds. Inc., Compton, Cal. 
Electro Switch Corp., Weymouth, Mass. 
Fifth Dimension, Princeton, N.J. 
Furnas Elec. Co .. Batavia, III. 
General Microwave Corp., Farmingdale, 

N.Y. 
Gordos Corp., Bloomfield, N.J. 
Janco Corp., Burbank, Cal. 
Johnson E. F. Co., Waseca, Minn. 
Kilovac Corp., Santa Barbara, Cal. 
Ledex, Inc., Dayton, Ohio 
Matrix Systems Corp., Chatsworth, 

Calif. 
Maury Microwave Corp., Cucamonga, 

Calif. 
Norsallndustries, Inc., Brentwood, N.Y. 
Relay Service Co., Chicago, III. 
Square 0 Co., Park Ridge, III. 
Tech Labs., Inc., Palisades Pk., N.J. 
Teledyne Kinetics, Solana Beach, Cal. 
Torr Labs., Los Angeles, Cal. 
Wadsworth Elec. Mfg. Co., Inc., Covington, 

Ky. 
Zenith Controls Inc., Chicago, III. 

Switches, Vacuum 
Ross Engrg. Corp., Campbell, Cal. 

- Vol :ze871 
Cole Instrument Corp., Costa Mesa, Cal. 
Computer Instrs., Hempstead, N.Y. 
Consolidated Controls Corp .. Bethel, 

Conn. 
Edwards High Vacuum, Grand Island. N.Y. 
Eimac, San Carlos, Calif. 
Faria, Thomas G. Corp .• Uncasville, Conn. 
Fredericks Co .. Huntingdon Valley, Pa. 
Gagne Assocs., Inc., Binghamton, N.Y. 
Gordos Corp., Bloomfield, N.J. 
H-B Instr. Co., Phila., Pa. 
Hamlin, Inc., Lake Mills, Wisc. 
ITT Jennings, Vacuum Elctrn. Prods., 

San Jose, Cal. 
Kilovac Corp., Santa Barbara, Cal. 
Singer Co., Schiller Park, III. 
Tapeswltch Corp. Amer., Farmingdale, 

N.Y. 
Torr Labs .. Los Angeles, Cal. 
United Elec. Controls Co., Watertown, 

Mass. 
Varian Assocs., Palo Alto, Cal. 
Westinghouse Elec., Elmira, N.Y. 

SWitches, Waveguide 
Waveline, Inc., W.· CaId_II, N,J. 

Vol 20629 
Adams-Russell Co., Inc., AR - Waltham 

Div .• Waltham, Mass. 
Aircom, Inc., UniOn, III.H. 
Airtron, Morris Plains, N.J. 
American Elctrn. Labs., Inc., lansdale, Pa. 
Amphenol RF Dlv., o.Inbury, Conn. 
Arra Inc" Bay Shore, N.Y. 
E & M Lilboratories, Inc .. Westlake 

Village, Cal. 
Fifth. Dimension, Princeton, N.J. 
General Microwav~ Corp., Farmingdale, 

N.Y. 
Maury Microwave Corp., Cucamonga, 

Cain. -
Microlab/FXR, Livingston, N.J. 
Microwave Assocs., lric., Burlington, Mass. 
Microwave Development Labs., Inc., 

Needham Hgts., Mass. 
Norsallndustries, Inc., Brentwood, N.Y. 
Nurad, Inc., Baltimore, Md. 
PRD Elctms., Inc., Westbury, N.Y. 
Premier Microwave, Port Chester, N.Y. 
RF Systems, Inc., Cohasset, Mass. 
Somerset Radiation Lab., Arlington, Va. 
Special Microwave Devices Ope •. , 

Waltham, Mass. 
Systron·Donner Microwave Dlv., Van 

Nuys, Cal. 
Teledyne Microwave, Mountain View, Cal. 
Torr Labs., Los Angeles, Cal. 
Transco Prods., Inc .. Venice,. Cal. 
TAG Prods., E. Boston, Mass. 
Varian Assocs., Palo Alto, Cal. 

Swltchlights-See Switches, 
Illuminated 

Synchro I Resolver Testers'
See Testers, Synchro I 
Resolver· . 

Synchro Resolvers-See 
Resolvers, Synchro 

Synchro Transmitters, 
Solid-State 

Astrosystems, Inc., Lake Success,N.Y. 
Bendix Corp. Environmli. Sci., Baltimore, 

Md. 
C & A Products, -Inc., WOodSide, N. Y. 
Computer Conversions Corp., East 

NC!r:!hport, N.Y. 
Control Technf:llC!gy Co., LI.C., N.Y. 
General MagnetiCS, Bloomfield, N.J. 
ILC OataDevice. Corp., Hicksville, N.Y. 
Ind'i. Control Co., Farnilngdale, N.Y. 
Nate! Eng'9. Co., Canoga Pk., Cal. 
North Atlantic Inds., Plainview, N.Y. 
Republic Advan,ced System Technology 

Group, Chatsworth, Calif. 
Singer Co., Little Falls, N.J. 

Synchronizers, Klystron & 
BWO 

Frequency Engrg. Labs., Farmingdale, N.J. 
Microwave/Sys., Inc., E. Syracuse, N.Y. 
Polarad Elctrn. Instrs., Lake Success, N.Y. 
Rohde & SchwarZ Sis .• Passaic, N.J. 

Synchros 
Vemltron Control Comps., Torrance, 

Cal ........ , .. , ................................... Vol 20992 
American Elctrns., Inc., Fullerton, Cal. 
Bendix Aerospace-Elctrns., Teterboro, N.J. 
Bowmar Instr. Corp., Ft. Wayne, Ind. 
Clifton preciSion, Clifton Hgts., Pa. 
Electric Indicator Co., Inc., Norwalk, Conn. 
Harowe Servo Controls, W. Chester, Pa. 
HenschelCorp., Amesbury, Mass, 
IMC MagnetiCS Corp" Westbury, N.Y. 
IMC Magnetics Corp., Maywood, Cal. 
Singer Co .. Little Falls, N.J. 
TransiCOiI, Inc., Worcester, Pa. 

Synthesizers, Delay Une-
See Delay Line Synthesizers 

Synthesizers, Frequency 
Austron, Inc., Austin, Tex ......... Voll~91 
RocklandSys. Corp., W. Nyack, N.Y. 

Vol 1"499 
Advanced Energy Conversion, Belmont, 

Cal. 
A.R.F. Products, Inc., Boulder,Colo. 
COllins Radio Co., Dallas, Te~. 

PRODUCT INDEX & DIRECTORY 

Conic Corp., San Diego, Calif. Vol ~55 
Damon Corp., Westwood,Mass. Mlcro-Mo Ectrns., Cteveland, Ohio 
Dana Labs.; Inc., Irvine,Calif. Vol 20657 
Digitech Data.lnds., Inc., Ridgefield, Conn. Pittman Corp., Sellersville .. -Pa. 
Epsco, Inc,~ Westwood, Mass. Vol ~59 
Fluke, John Mfg. Co., Inc., Seattle, Wash. Servo-Tek Prods. Co;, Hawthorne, N.J. 
Frederick Electronics Corp., Frederick. Vol 20661 

Md. Vernitech, Deer Pk., N.Y ........... Vol 20669 
Frequency Elctrns., New Hyde Pk., N.Y. Airpax Elctrns., Ft. Lauderdale; Fla.· . 
Frequency Engrg. Labs., Farmingdale, N.J. Electric Indicator Co., Inc., Norwalk, Conn. 
General Instr. COrp., Defense & Engrg. Electric Tachometer Corp., Philadelphia, 

Prods. Grp., Elctrn. Sys. Div., Hicksville, Pa. 
N.Y. . .' Electro·Craft Corp, Hopkins, Minn 

General Radio Co., Concord, Mass. Esterline Angus Dlv., Indianapolis, Ind. 
GTE Sylvania Inc., Elctrn. Sys. Gp.,· Georator Corporation, Manassas, V .. 

Waltham, Mass'. Harowe Servo Controls, W. Chester, Pa. 
HRB-Singer, Inc., State College, Pa. Indiana Gen'l. Div., Oglesby, III. .' 
In Mackay Marine, Elizabeth, N.J. Kollsman Instr. Co., Syossei, N.Y. 
Logimetrics, Inc., Greenvale, N.Y. Magnedyne Inc., Carlsbad, CaIH. 
Lorch Elctrns. Corp., Englewood, N.J. Norden Div., Norwalk, Conn. 
Melpar, Falls Church, Va. Parametrics, Inc., Orange, Conn. 
Monsanto ComPltny, Electronic Renco Corp., GC!leta, ·CaI. 

Instruments, W. Caldwell, N.J. Sequential Information Systems, Elmsford, 
Oeco Corp., Portland, Ore. N.Y. 
Omni-Spectra, Inc., Tempe, Ariz. Singer Co., Little Falls, N.J. 
Pacific Meas., Inc., Palo Alto, Calif. Sticht, Hl!rman H. Co., Inc., New York, 
PRD Elctrns., Inc., Westbury, N.Y. !'j.Y. 
Resdel Engrg. Corp., Arcadia, Cal. Superior Elec., Bristol, Conn •. 
Rohde & Schwarz SiS., 'Passaic, N.J. Torque Systems, Waltham, Mass. 
Sierra Sys., Mountain View, Cal. Triplett Corp., Bluffton, Ohio 
Singer Instrumentation, Los Angeles TRW/Globe Motors,Dayton, Ohio 

Opj!l'., Los Angeles, Cal. Vibrac Corp., Chelmsford, Mass. 
Systron-Donner Concord Instr.Dlv., 

Concord, Cal. Tachometers, Stroboscopic 
Takeda Riken Industry Co., Ltd., Tokyo Slaughter Co .. Ardmore, Okla. Vol '.504 

176, Japan General Radio Co., Concord, Mass. 
Technical Ma!'I., Mamaroneck, N.Y. Hallmark Standards, Inc., Mt. Vernon, N.Y; 
Vibration Instrs. Co;, Anaheim, Cal. Pioneer Elec; & Resch. Corp., Forest 
Watkins Johnson Co., Palo Alto, Cal. Park, III. 

S th ' W Power Instrs., SkOkie, III. 
yn eSIZerS,. aveform Sticht, Herman H. Co., Inc., New York, 

Wavetek, San Diego, Cal ......... Voll-s32 N.Y. 
Wavetek Indiana, Inc., Beech Grove, U.S. Scientific Instrs., WatertoWn, Mass. 

Ind ............ ; .................................. Vol '.532 Waters Mfg., Inc., Wayland, Mass. 
Advanced Energy Conversion, Balmont, 

Cal. Tape Decks-See Tape 
Exact Elctms., Inc., Hillsboro, Ore. Transports 
NH Research, Inc., Santa Ana, Calif. 

Systems, Temperature Tape DupUcators-See 
Control-See Controls, Duplicators, Magnetic. Tape; 
Temperature Perforators, Paper Tl:lpe. 

Tables, Laboratory-See tape Editing Equipment~See 
Benches, Consoles, Stools, Editing Equipment, Tape 

Tables (Lab and Shop) Tape Erasers, Magnetic-See 

Tables, x-v Axis-See Erasers, MagnetiC Tape 
Simulators, . Motion (Bulk) 

Tachometers, Pulse Tape Perforators-See 
Electronic ReSearch Co., Shawnee Perforators, Paper Tape 

Mission, Kan ............................. V611-al T 
Ailtech, City of Industry, Cal. ape Recording Accessories 
Airpax Elctrns., Ft.Lauderdale, Fla. Int'!. Electro-Magnetics, Palatllie, III. 
Avtron Mfg., Inc., Cleveland, Ohio Voll~13 
Baldwin Elctrns., Little Rock, Ark. Ampex Corp., Redwood City, Calif. 
Bendix Corp., :Sidney, N.Y. Audio Devices, Inc., Glenbrook, Conn. 
Controlcraft Corp.: West Chicago, III. Bell & Howell Co., Pasadena, Cain. 
Electro Corp., Sarasota, Fla. . Calico Div., San Diego, Cal. 
Faria, Thomas G. Corp., UnCaSVille, Conn. California Instrs. Co., San Diego, Cal. 
Mag-Con, Inc., New Brighton, Minn. Concord Communications Sys., 
Metrix Instr. Co., Houston, Tex. Farmingdale, N.Y. 
New Era Products, Cleveland, Ohio Corning GlasS Works, Tech. Prods. Div., 
Parametrics, Inc., Orange, Conn. Corning, N.Y. 
PECO Corp., Milpitas, Cal. Cramer Division, Old Saybrook, Conn. 
Pioneer Elec.& Resch. Corp., Forest Datum,· Inc., Anaheim, CaIH. 

Park, III. Electro-Voice, Inc., Buchanan, Mich. 
Sensor Corp., Scottsdale, Pa. GC ElectrOnicS, Rockford, III. 
Sequential Information Systems, Elmsford, Honeywell, Denver, Colo. 

N.Y. Instrumentation Prods.,Caniarillo~ Cal. 
Solid State EI!tms. Corp., Sepulveda, Int'l. Computer Prods., Dallas, Tex. 

Cal. Kenton .Engrg. Corp., Skokie, III. 
Speed Detectors, Bedford, Ohio Laminated Shim Co.; Inc., Glenbrook, 
Trump-Ross Ind'l. Controls, Inc., Billerica, Conn. 

Mass. Mac Panel Co., .High Pl., N.C •. 
Tachometers, Generato·, Raymond Engrg. Inc., Middletown, Conn. 

RCA Corp., Camden, N.J. 
Bowmar Instr. Corp., Ft, Wayne, Ind. RCA Govt. & Comm. Sys., Moorestown, 

Vol ~334' N.J. 
Carter Motor ~o., Chicago, III. VoI2e635 Robins Ind's. Corp., Consumer Products 
Eastern Air Devices, Inc., Dover, N.H.· Div., Commack, N.Y. 

Vol 2e640 TDK Elctrns. Corp" Long Island City, 
Hathaway Industrtes Inc.,Tulsa, Okla. N.Y. 

Vol 1-451 Telectro Sys. Corp., Corona, N.Y. 
Hathaway Instruments, Inc., Denver, Telex Comm. Dlv., MIMeapolls, Minn •. 

Colo; .. ; ................ ,", ............. ; ....... Volle451 3M Co., St. Paul, Minn. 
Magnetic Technology, Canoga PIC,,'Cal. Video. Research Corp., Gaithersburg, Md. 

r 
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PRODUCT INDEX & DIRECTORY Television Systems & Equipment Closed-Circuit 
Tape Recorders-See 

Recorders, Magnetic Tape; 
Data Recorders 

Tape Search Equipment 
ChronooIog Corp., Broomal~ Pa. 

Vol 1-333 
oatatron, Inc~ Santa Ana, Cal Vol 1-a38 
Datum, Inc., Anaheim, CaUt. ~~ VoI1e341 
Ampex Corp., Redwood City, Calif. 
Collins Radio Co., Dallas, Tex. 
Cramer Division, Old Saybrook, Conn. 
Datametrics Inc., Wilmington, Mass. 
Geo Space Sys., Tampa, Fla. 
Int'l. Computer Prods., Dallas, Tex. 
Kyros Corp., Madison, Wise. 
Metric Sy~ Ft. Walton Beach, Fla. 
RCA Corp., Camden, N.J. 
Redactron Corp., Hauppauge, N.Y. 
Remex, Santa Ana, Cal. 
SRC DIY~ Newport Bch., Cal. 
Systron-Donner Concord Instr. Diy., 

Concord, Cal. 
Telectro Sys. Corp., Corona, N.Y. 
Video Research Corp., Gaithersburg, Md. 
Voiceprint Laboratories Corp., Somerville, 

N.J. 

Tape Transports, Computer 
Almond Inatrs. Co., Covina, Cal 

VoI1es3S 
Burrougha Corp~ Paaadena, Cal. 

Vo11e:!30 
MFE Corporation, Salem, N.H. VoI1e358 
Ampex Corp., Redwood City, Calif. 
Bell & Howell Co., Pasadena, Calif. 
Calffornia Computer Prods., Anaheim, Cal 
Cramer Division, Old Saybrook, Conn. 
Crown Inl'l., Elkhart, Ind. 
Data Disc, Inc., Sunnyvale, Cal. 
Data Recording Sys., Sunnyvale, Cal. 
Data Specialties Inc., Highland Park, III. 
Datacom, Inc., FI. Walton Bch., Fla. 
Datum, Inc., Anaheim, calH. 
Digital Equip. Corp .. Maynard, Mass. 
Elctm. Memories, Hawthome, Cal. 
GRI Computer Corporation, Newton, 

Mass. 
Interdyne, Van Nuys, Cal. 
Int'l. Computer Prods., Dallas, Tex. 
Inl'l. E1ectro-Magnetlca, Palatine, ·111. 
KYBE Corp., Waltham, Mass. 
Mamodyne Corp., Newton Upper Falls, 

Ma. 
PSC Technology Inc., Glendale, Cal. 
Raymond Engrg.1nc., Middletown, Conn. 
Remex, Santa Ana, Cal. 
Telectro Sys. Corp., Corona, N.Y. 
Telex Comm. Div .. Mlnneapolla, Minn. 
Texas Instruments, Inc., Houston, Tex. 
Video Research Corp., Gaithersburg, Md. 
Xerox Data Sys., EI Segundo, Cal 

Tape Winders 
Data Specialties Inc., Highland Park, m. 
Remex, Santa Ana, Cal. 
Telectro Sys. Corp., Corona, N.Y. 
3M Co., SI. Paul, Minn. 

Tapes, Electrical Insulation 
3M Co., Dielectric Materials & Sys. Div., 

St. Paul, Milln ............... Vol ,.,078-1082 
Birnbach Co., Inc., Freeport, N,Y. 
Brady, W.H. Co., Milwaukee, Wisc. 
Brand Dielectrics, Inc., N. Windham, Conn. 
Burlington Opers. Div., Burlington, Mass: 
Cadilac Plastics & Chems., DetrOit, Mich. 
Chemical Etching Equip. & Supply, 

Alexandria, Va. 
Chemplast, Inc., Wayne, N.J. 
Cole-Flex Corp., W. Babylon, N.Y. 
Dixon Corp., Bristol, R.1. 
General Elec., Insulating Mati's., 

Schenectady, N.Y. 
General Elec. Company, Providence, R.I. 
IE Mfg. Co., Chicago, III. 
Marke~ L Frank & Sons, Norristown, 

Pa. 
Mystik Tape, Div. Borden Chem., 

Winnetka, III. 
NaIVar Corp., Rahway, N.J. 
Norton Coated Abrasive & Tape Divs., 

Troy, N.Y. 
Okonite Co., Ramsey, N.J. 
Plymouth Rubber Co .. Inc .. Canton, Mass. 
Press-On Prods., Addison, III. 
Russelllnds., Inc., Lynbrook, N.Y. 
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Schieldahl, G.T. Co., Northfield, Minn. 
Tensolite, Tarrytown, N.Y. 
3M Co., SI. Paul, Minn. 
Tranacon Mfg. Co., Dallas, Tex. 
Union Carbide, Carbon Prods. Div., New 

York, N.Y. . 
United 'Mineral & Chem. Corp., New York, 

N.Y. 
Westinghouse Elec., W. Mifflin, Pa. 

Tapes, Films & Foils, 
Pressure Sensitive 

Bishop Graphics, No. Hollywood, Cal. 
Brady, W.H. Co., Milwaukee, Wisc. 
Centron Engrg., Torrance, Cal. 
Chartpak, Leeds, Mass. 
Chemical Etching Equip. & Supply, 

Alexandria, Va. 
Chemplast, Inc., Wayne, N.J. 
Circuit·Stik, Inc., Torrance, Cal. 
Cole·Flex Corp., W. Babylon, N.Y .. 
Frtchburg Coated Products, Scranton, Pa. 
Freudenberg, B., Inc., New York, N.Y. 
Labelon Corp., Canandaigua, N.Y. 
Morgan Adhesives Co., Stow, Ohio 
Mystik Tape, Div. Borden Chem., 

Winnetka, III. 
Norton Coated Abrasive & Tape Divs., 

Troy, N.Y. 
Plymouth Rubber Co., Inc., Canton, Ma!;S. 
Press·On Prods., Addison, III. 
Schieldahl, G.T. Co., Northfield, Minn. 
Schweitzer, Peter J. Div., Lee, Mass. 
Tapecon, Inc., Rochester, N.Y. 
3M Co., SI. Paul, Minn. 
3M Co., DIelectric Materials & Sys.· Dlv., 

St. PaUl, Minn. 
Topflight Corp., York, Pa. 
Union Carbide, Carbon Prods. Div., New 

York, N.Y. 
United Mineral & Chem. Corp .. New York, 

N.Y. 
Westinghouse Elec., W. Mifflin, Pa. 
Zippertubing Co., Los Angeles, Calif. 

Tapes, Heat Shrinkabl~See 
Caps, Forms & Tapes, Heat 
Shrinkable 

Tapes, Paper, Plastic, etc. 
(For Punching) 

Chemplast, Inc., Wayne, N.J. 
Data Specialties Inc., Highland Park, III. 
New England Laminates Co., Inc., 

Glenbrook, Conn. 
Tapecon, Inc .. Rochester, N.Y. 
3M Co., SI. Paul, Minn. 
3M Co., Dielectric Materials & Sya. DiY., 

S1. Paul, Minn. 
United Mineral & Cham. Corp., New York, 

N.Y. 

Tapes, Recording, MagnetiC 
(All Types) 

Sangamo .Elec. C~ Springfield, III. 
Vollea71 

AGFA·Gevaert, Inc., Teterboro, N.J. 
Allied Elctrns., Chicago, III. 
Amperex Electronic Corp., HickSville, 

N.Y. 
Ampex Corp., Redwood City, Calif. 
Audio Devices, Inc., Glenbrook, Conn. 
Automedia, Inc., Sunnyvale, Cal. 
Bell & Howell Co., Pasadena, Calif. 
Concord Communications Sys., 

Farmingdale, N.Y. 
Infodex, Inc., Waterbury, Conn. 
Inn Computer Prods., Dallas, Tex. 
Javelin Div., Apollo Lasers, Inc., LO!l 

Angeles, Ca. 
Mac Panel Co., High Pt" N.C. 
MFE Corporation, Salem, N.H. 
RCA Corp., Camden, N.J. 
RCA Elctrns. Comps., Harrison, N.J. 
Robins Ind's. Corp., Consumer Products 

Div., Commack, N.Y. 
TDK Electronics Co., Ltd., Chlyode-ku, 

Tokyo 101, Japan 
TDK Elctms. Corp., Long Island City, 

N,Y. 
3M Co., SI. Paul, Minn. 

Technical Books 
Allied Elctrna., Chicago, III. 
American Radio Relay League, Inc., 

Newington, Conn. 
Barnes & Reinecke, Inc., Chicago, III. 
Beckman Instrs., (AISSD), Fullerton, Cal. 

DATA Inc., Orange, N.J. 
International RectHler, EI Segundo, Cal. 
Johnson Research Corp" Farmingdale, 

N.Y. 
Lockheed Elctrns. Co., Watchung, N.J. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
RCA Elctrns. Comps., Harrison, N.J. 
Sams, Howard W. & Co., Inc., 

Indianapolis, Ind. 
Taktronix, Inc., Beaverton, Ore. 

Tees, Coaxial 
Alford Mfg. Co., Winchester, Mass. 
Americon Microwave Inds., Inc., Waltham, 

Mass. 
Amphenol RF Dlv., Danbury, Conn. 
Amphenol Sales DiY., Bunker Ramo 

Corp., Broadview, III. 
Arra Inc., Bay Shore, N. Y. 
CES Elctrns., Brooklyn, N.Y. 
General Radio Co., Concord, Mass. 
Maury Microwave Corp., Cucamonga, 

Calif. 
MicrolablFXR, Livingston, N.J. 
Microwave Assocs., Inc., Burlington, Mass. 
Microwave Development Labs., Inc., 

Needham Hgts., Mass. 
Norsal Industries, Inc., Brentwood, N.Y. 
OMNI Spectra, Farmington, Mich. 
Phelps Dodge Comm., North Haven, 

Conn. 
Premier Microwave, Port Chester, N.Y. 
Pyrofllm Corp., Whippany, N.J. 
RF Systems, Inc .. Cohasset, Mass. 
R L C Elctms., Inc., Mt. Kiseo"N.Y. 
Rohde & Schwarz Sis., PassaiC, N.J. 
Saxton Prods., Congers, N.Y. 
Sealectro Corp., Mamaroneck, N.Y. 
Sinclair Radio Labs .. Maple, Onl., Can. 
Telonic Inds., Inc .. Laguna Beach, Calif. 
Trompeter Elctrns., Chatswortl1, Cal. 
Vector Industries, Palo Alto, Cal. 
Weinschel Engrg. Co., .Galthersburg, 

Md. 

Tees, Waveguide 
Aircom, Inc., Union, N.H. 
Airtron, Morris Plains, N.J. 
Amphenol RF DiY., Danbury, Conn. 
Arra Inc., Bay Shore, N.Y. 
CES Elctrns., Brooklyn, N.Y. 
Maury Microwave Corp., Cucamonga; 

Calif. 
MicrolablFXR, Livingston, N.J. 
Microwave Assocs., Inc., Burlington, Mass. 
Microwave Development Labs., Inc., 

Needham Hgts., Mass. 
Premier Microwave, Port Chester, N.Y. 
RF Systems, Inc., Cohasset, Mass. 
R L C Elctrna., Inc., Mt. KiSco; N.Y. 
Somerset Radiation Lab., Arlington, Va. 
Syatron·Donner Microwave Dlv., Van 

Nuys, cal. 
TRG Prods., E. Boston, Mass. 
Vector Industries, Palo Alto, Cal. 
Wavellne, Inc., W. Caldwell, N.J. 

Telemetering Indicators-See 
Analyzers, Telemetric Data 

Telemetering Systems, 
Electronic-See Comm. 
Systems, Telemetering 

Telemetric Data Analyzers
See Analyzers, Telemetric 
Data 

Te1emetry Preamplifiers-See 
Preamplifiers, Telemetry 

Telephone Channel Test & 
Simulator Equipment - Also 
see Testers, Telephone 

ComSlron Corp., Richmond Hili, N.Y. 
Vol 1-500; Vol 2-S77 

ESC Elctrns. Corp.,·Palisades Pk., N.J. 
Vol2-S63 

Sag Elctrns. Sub. Comstron Corp., 
Richmond HIli, N.Y. 

Vol 1-500; Vol2-Sn 

Telephone Handsets-See 
Handsets 

For addresses, phones and key personnel, see YELLOW Pages. 

Telephone Systems, 
Telephones Sound 
Powered-See Comm. 
Systems, Telephone 

Teleprinters 
Design Elements, Columbus, Ohio 
Oil An Controls, Inc., Boston, Mass. 
E·Systems Inc., Dallas, Tex. 
In Mackay Marine, Elizabeth, N.J. 
Link Communications Inc .. New York, N.Y. 
NES, Inc., Itasca, III. 
RCA Gov!. & Comm. Sys., Moorestown, 

N.J. 
RCA Service Co., Camden, N.J. 
Teletype Corp., Skokie, III. 
Texas Instruments, Inc., Houston, Tex. 

Teletypewriter Testers-See 
Testers, Teletypewriter 

Teletypewriters & Equipment 
Data General Corp. (E), Southboro, Ma. 
Oil An Controls, Inc., Boston, Mass. 
Electrocom Inds., So. Bend, Indiana 
In Mackay Marine. Elizabeth, N.J. 
Link Communications Inc., New York, N.Y. 
NES, Inc., Itasca, III. 
RCA Govl. & Comm. Sys., Moorestown, 

N.J. 
RCA Service Co., Camden, N.J. 
Teletype Corp., Skokie, III. 
Texas Instruments, Inc., Houston, Tex. 

Television Systems, Cable 
Antenna (CATV) 

Texacan Corp., Indianapolis, Ind. 
Vol 1-514 

AEL Communications Corp .. Sub. of Amer. 
Elctrn. Labs. Inc., Lansdale, Pa. 

Andersen Labs. Inc., Bloomfield, Conn. 
Cleveland Elctrns., Inc., Cleveland, Ohio 
Copperweld Bimetallics, Glassport, Pa. 
GTE Sylvania Inc., Elctrn. Comps. Grp., 

Waltham, Mass. 
RCA Corp., Camden, N.J. 
RCA Gov!. & Comm. Sys., Moorestown, 

N.J. 
RF Systems, Inc .. Cohasset, Mass. 
Sitco Antennas, Portland, Ore. 
Theta·Com CATV, Phoenix, Ariz 
Tn·Ex Tower Corp., Visalia, Calif. 
Varian Assocs., Palo Alto, Cal. 

Television Systems & 
Equipment Closed-Circuit 

Colorado Video, Inc., Boulder, Colo. 
Vol 1-413-416 

Hamamatsu Corp. (E), Middlesex, N. J. 
Vol 2-1186 

Texacan Corp., Indianapolis, Ind. 
Voll·S14 

AEL Communications Corp., Sub. of Amer. 
Elctrn. Labs. Inc., Lansdale, Pa. 

Ampex Corp., Redwood City, Calif. 
Andersen Labs. Inc., Bloomfield, Conn. 
Arvin Sys., Inc., Dayton, Ohio 
Audiotronics, N. Hollywood, Cal. 
Blonder·Tongue Labs., Inc., Old Bridge, 

N.J. 
Circon Corp., Santa Barbara, Ca. 
Cleveland Elctms., Inc., Cleveland, Ohio 
Collins Radio Co., Dallas, Tex. 
Concord Communications Sys., 

Farmingdale, N.Y. 
Cunningham, Honeoye Falls, N.Y. 
Data Disc, Inc., Sunnyvale, Cal. 
Dynair Elctrns. Inc., San Diego, Calif. 
Edo Western Corp., Salt Lake City, Utah 
Fairchild Space & Defense Sys., Syosset, 

N.Y. 
General Electrodynamics Corp., Garland, 

Tex. 
General TV Network, Ferndale, Mich. 
Hamamatau Corp. (E), Middlesex, N. J. 
Hamamatsu TV Co., Ltd., Hamamatsu 

City, Shizuoka Pref., Japan 
Inter·Market, Inc., Glenview, III. 
ITI ElectroniCS, Inc., Clifton, N.J. 
Javelin Div .. Apollo Lasers, Inc., Los 

Angeles, Ca. 
Jerrold Electronics Corp., Philadelphia, Pa. 
Lear Siegler, Inc., Santa Monica, Calif. 
Lear Siegler, Anaheim, Cal. 
Lenox Instr. Co., Philadelphia, Pa. 
Marconi Elctrns. Inc., Elmsford, N.Y. 
Opta-Metric ToOls, Rockleigh, N.J. 
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Television Systems & Equipment Closed-Circuit (cont'd) PRODUCT INDEX & DIRECTORY 
RCA Corp., Camden, N.J. 
RCA Govt. & Comm. Sys., Moorestown, 

N.J. . . 
RCA Service Co., Camden, N.J. 
Shigoto Inds., Ltd., New York, N.Y. 
Stereotronics Television Co .• Sherman 

Oaks, Cal. 
Telectro Sys. Corp., Corona. N.Y. 
Teledyne Camera Sys., Arcadia, Cal. 
Thomson·CSF Inc., New York. N.Y. 
Varian Assocs., Palo Alto, Cal. 
Varian Assoc., Solid State East Div., 

Micro-Link Prods., Beverly, Mass 
Westinghouse Elec., Elmira, N.Y. 
Winegard Co., Burlington, Iowa 

Temperature Controls-See 
Controls, Temperature 

Temperature Indicators-See 
Meters, Temperature 

Temperature Sensors-See 
Transducers, Temperature 

Templates, Printed Circuit 
Design 

HAPCO, Boulder, Colo. 

Tempo Regulators-See 
Regulators, Pitch & Tempo 

Tensile .Testers-See Testers, 
Matenal 

Terminal Blocks 
ADC Prods., Minneapolis, Minn. 

Vol 30546 
Berg Electronics, New Cumberland, Pa. 

Vol 3"653 
Buchanan Elec. Prods., Union, N.J. 

Vol 30558 
Cinch Connectors, Oper of TRW Elctrn. 

Comps., Elk Grove Village, III. 
VOl 30854,886-894 

Continental Connector, WoodSide, N.Y. 
Vol 3"658 

Curtis Dev. & Mfg., Milwaukee, Wise. 
Vol 3"660 

ETC, Div. fTT, Cleveland, Ohio Vol 3"665 
General Elec.Co., Elctrn. Comps. Sis. 

Dept., Schenectady, N.y ••••••••• Vol 3"680 
Hathaway Industries Inc., Tulsa, Okla. 

Vol 3"686 
Hathaway Instruments, Inc., Denver, 

Colo ............................................ :voI30&86 
National Tel-Tronlcs, Meadville, Pa. 

Vol 30707 
Reed Devices, Inc., Glen Ellyn, III. 

Vol 30769 
Trimm, Inc., Libertyville, III ..•.... Vol 30944 
Vernitron Elec. Comps., Laconia,. N.H. 

Vol 30961-963 
Waldom Elctrns., Inc., Chicago, III. 

Vol 40383* 
Allied Elctrns., Chicago, III. 
Allied Systems Corp., Greensboro, N.C. 
Burndy Corp., Norwalk, Conn. 
Controls Div., Elizabeth, N.J. 
Elctrn. Molding Corp., Woonsocket, R.I. 
Electrovert. Mt. Vernon, N.Y. 
Kulka Elec. Corp., Mt. Vernon, N.Y. 
Laminated Fabricators, San Bruno, Calif. 
Methode Elctrns., Inc., Chicago, III. 
Molex Inc., Lisle, III. 
Rostone Corp., Lafayette, Ind. 
Shigoto Inds" Ltd., New York, N.Y. 
Square 0 Co., Park Ridge, III. 
Thomas & Betts Co., Elizabeth, N.J. 

Terminal Boards 
General Elec. Co., Elctrn. Comps. Sis. 

Dept., Schenectady, N. Y ......... Vol 3"680 
National Tel-Tronics, Meadville, Pa. 

Vol.30707 
Precision Metal Prods.. Co., Stoneham, 

Mass.. .......................................... Vol 30767 
Showa Musen Kogyo Co., Ltd., 

Shlnagawa-Ku Tokyo 141, Japan 
Vol 3"787 

Vector Elctrn. Co., Inc., Sylmar. Cal. 
Vol 30956,957 

Vernltron Elec. Comps., laconia, N.H. 
Vol 30961-963 

Aeronautical Elec. Co., Inc., Chicago. III. 
Airflyfe Elctrns. Co., Bayonne, N.J. 
Allied Systems Corp., Greensboro, N.C. 
Amphenol Ind'i. Div., Chicago, III. 

Astrodyne, Inc., Wilmington, Mass. 
Buchanan Elec. Prods., Union, N.J. 
Christiansen Radio Inc., Laguna Beach, 

Cal. 
Chromalloy-Alcon Inc., Chicago, III. 
Comco PlastiCS. Inc .• Richmond Hill, N.Y. 
Continental Connector, WoodSide, N. y_ 
Oaburn Elctrns. & Cable Corp., Bronx, 

N.Y. 
EI Instruments, Derby, Conn. 
Elctrn. Molding .Corp., Woonsocket, R.I. 
Elgin Elctrns. Inc., Waterford, Pa. 
Grayhlll Inc., LaGrange, III. 
Keystone Elctrns. Corp., New york, N.Y. 
Kulka Elec: Corp., Mt. Vernon. N.Y. 
Laminated Fabricators, San Bruno, Calif. 
Malco, A Micrpdot Co., Inc., Chicago, UI. 
Mechanical Engraving Co., Inc., Bronx, 

N.Y. 

I 
M~s~n Electronics Co. Ine., Rochester, 

Reed Dev.ices,.lnc., Glen Ellyn, III. 
Rostone Corp., Lafayette, Ind. 
Shigoto Inds., Ltd., New York, N.Y. 
Smith, Herman H., Inc.,.Bklyn., N.Y. 

Terminal Equipment, Digital 
Monitor Prods., S. Pasadena, Cal. 

Vol 20430,431 
AMP Capitron Div.lAMP Incorporated, 

Elizabethtown, Pa. 
Applied Digital Data Systems, Inc., 

Hauppauge, N.Y. 
Ark-Les Switch Corp., Watertown, Mass. 
Autocon Inds., Inc.; Minneapolis, Minn. 
Burroughs Corp., Pasadena, Cal. 
Clary Corp., San Gabriel, Calif. 
Codex Corp., Newton, Mass. 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Tex. 
Control Equip. Corp., Lowell, Mass. 
Demex, Inc., Kansas City, Mo. 
Design Elements, Columbus, Ohio 
DilAn'Controls, Inc., Boston, Mass. 
Digital Equip. Corp., Maynard, Mass. 
Digitech Data Inds., Inc., Ridgefield, Conn. 
Digitron Corp., Norristown, Pa. 
Eldorado Electrodata, Concord, Cal. 
Electrocom Inds., So. Bend, Indiana 
General Instr. Corp., Defense & Engrg. 

Prods. Grp., Elctrn. Sys. Div., Hicksville, 
N.Y. 

GTE Sylvania Inc., Elctrn. Sys. Gp., 
Waltham, Mass. 

Information Displays, Inc., Mt. Kisco, N.Y. 
Instrumentaton Tech. Corp., Northbridge, 

Cal. 
Int'l. Computer Prods., Dallas, Tex. 
Landis & Gyr, Inc., Elmsford, .N.Y. 
Lear Siegler, Inc., Santa Monica, Calff. 
Lear Siegler,. Anaheim, Cal. 
Memodyne Corp., Newton Upper Falls, 

Ma. 
NES, Inc., Itasca, III. 
Pinlites, Fairfield, N.J. 
Princeton Elctrn. Prods., New BrunswiCk, 

N.J. 
RCA Govt. & Comm. Sys., Moorestown, 

N.J. 
Re-el Circuits, Inc., Saddle Brook, N.J. 
Republic Advanced System Technology 

Group, Chatsworth, Calif. 
Singer - Tele-Signal, Woodbury, N.Y. 
TEC, Inc., Tucson, Ariz. 
TektroniX, Inc., Beaverton, Ore. 
Teletype Corp., Skokie, III. 
Varian Assocs., Palo Alto, Cal. 
Varian Data Machines, Palo Alto, Cal. 
Victor Comptometer Corp., Chicago, III. 
Western Telematic, Inc., Costa Mesa, Cal. 
Wyle Computer Prods., Inc., EI Segundo, 

Calif .. 

Terminal Strips-See Strips, 
Terminal. . 

Terminals, Data Display 
Burroughs Corp., Pasadena, Cal. 
CPS, Sunnyvale, Calif. 
Digitech Data Inds., Inc., Ridgefield, Conn. 
Hughes Aircraft Coc, Image Devices Ind'l. 

Prods. Div., OceanSide, Calif. 
Infodex, Inc., Waterbury, Conn. 
Princeton Elctrn. Prods., New Brunswick, 

N.J. 
Spatial Data Systems, Inc., Goleta, Cal. 

Terminals, Feedthru 
Concord Elctms., New York, N.Y. 

. Vol 3"655 
Hiram Jones Elctrns.,. No. Hollywood, . 

Cal ....................................... Vol 30684,665 
Pre~lsion Metal. Prods.. Co ... Stoneham, 

Mass.. .......................................... Vol 30767 
Sealectro Corp., Mamaroneck, N.Y. 

Vol 3"775,n6,n9,780 
Smith, Herman H., Inc., Bklyn., N.Y. 

Vol 30838-841 
Vector Elctrn. Co., Inc., Sylmar, Cal. 

Vol 30956,957 
Victoreen Instr., Cleveland, Ohio 

Vol 30959 
Abacus Elctrns. corp., Dobbs Ferry, N.Y. 
Accurate Elctrns. Corp., Elyria, Ohio 
Alberox Corp., New Bedford, Mass: 
American Lava Corp., Chattanooga, 

Tenn. 
Amphenol Sales Dlv., Bunker Ramo 

Corp., Broadview, III. 
Amphenol 6arns Div., Chatsworth, Cal. 
Art Wire & Stamping Co., C.edlir Knolls, 

N.J. 
Atlee Corp., WobOrn, Mass. 
Augat Inc., Attleboro, Mass. 
Basic Ceramics Inc., Hawthorne, N.J. 
Beman Mfg., Inc., New Cumberland, Pa. 
Berg ElectroniCS, New Cumberland, Pa. 
Birnbach Co., Inc., Freeport, N.Y. 
Cambridge Thermionic, Cambridge, Mass 
Ceramaseal, Inc., New Lebanon Center, 

N.Y. 
Coors Porcelain Co., Golden, Colo. 
Curtis Dev. & Mfg., Milwaukee, Wisc. 
D-Cemco, Inc., Burbank, Calif. 
Daburn Elctrns.. & Cable Corp., Bronx, 

N.Y. 
Dixon Corp., Bristol, R.I. 
Eaton Corp., Engired. Fasteners Div., 

Cleveland, Ohio 
Eimac, San Carlos, Calif. 
Ellnstruments, Derby, Conn, 
Elco, Willow Grove, Pa. 
Electrical Inds., Murray Hill, N.J. 
Elctrn. Molding Corp., Woonsocket, R.I. 
Elctrn. Seals, Van Nuys, Cal. 
Flex-Link Products, Inc., San Fernando, 

Cal. 
General Mfg. Co., Glendale, Calif. 
Glass Beads Co., Latrobe, Pa. 
Goa Engrg. Co .. City of Industry, Calif. 
GTI Corp. (E), Pittsburgh, Pa. 
Herme~c Seal Corp., Rosemead, Cal. 
Heyman Mfg. Co., Kenilworth, N.J. 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y. .. 
Johnson E. F. Co., Waseca, Minn. 
Keystone Elctrns. Corp., New York, N.Y. 
Kulka Elec. Corp., Mt. Vernon, N.Y. 
Latronics Corp., Latrobe, Pa. 
National Tel-Tronics, Meadville, Pa. 
Norelcom Inds .. Inc., Farmingdale, N.Y. 
Positronic Inds., Springfield, Mo. 
Pylon Co., Inc., Attleboro, Mass. 
Rostone Corp., Lafayette, Ind. 
Sjoberg, C. & Son, Inc., Cranston, R.1. 
Statham Instrs., Inc., Oxnard, Cal. 
Sterling Instr., New Hyde Pk., NY 
Taurus Corp., LambertVille, N.J. 
Teledyne Positive Connector, Ansonia, 

Conn. 
3M Co., St. Paul, Minn. 
Torwlco Elctrns., Inc., Lakewood, N.J. 
United Prods. Co., New Hyde·Pk., N.Y. 
Useco Div., Van Nuys, Cal. . 
Varian Assocs., Palo Alto, cal. 
Zierick Mfg. Corp., Mt. I<isco, N.Y. 

Terminals, Ferrule, Cable-End 
Glenair, Inc" Glendale, Calif ... Vol 40370* 
Amp Inc., Harrisburg, Pa. 
Bead Elctrns., Bridgeport, Conn. 
Berg ElectroniCS, New Cumberland, Pa. 
Burndy Corp., Norwalk, Conn. 
Cambridge Thermionic, Cambridge, Mass 
Eimac, Sao Carlos, Calif. 
Flex-Link Products, Inc., San Fernando, 

Cal. 
Sjoberg, C. & Son, Inc., Cranston, R.I. 

Terminals,. Lug 
Chromalloy-Alcon Inc., Chicago, III. 

Vol3 -552 
Ico/RaHy, Palo Alto, Cal ........... Vol 30688 

Hiram Jones Elctrns., No. Hollywood, 
Cal ....................................... Vol 30684,665 

Pandult Corp., Tinley Pk., III. 
Vol 301409; Vo140S71* 

Pomona .Elctrns.. Co., Inc., Pomona, Cal. 
, Vol 30717 

Precision Metal Prods. Co., Stoneham, 
lI!Iass. .......................................... Vol 30767 

Sealectro Corp.,. MamaroneCk, N.Y. 
Vol SOn4,ns,n9,780 

Smith, Herman H., Inc., Bklyn., N.Y. 
Vol 3-794 

3M Co. Electro Prods.. Dlv., St.. Paul, 
Minn ............................................. Vol 30851 

Waldom Elctrns., Inc., Chicago, III, 
Vol 30965,966, 1072,1073; Vol 40383° 

Abacus Elctms. Corp., Dobbs Ferry, N.Y. 
Accurate Elctrns. Corp., Elyria, Ohio 
Acme Model Engrg. Co., Ridgefield, N.J. 
Amp Inc., Harrisburg, Pa. 
Anchor Alloys, Inc., Brooklyn, N.Y. 
Ark-Les Switch Corp., Watertown, Mass. 
Augat Inc., Attleboro, Mass. 
Beman Mfg., Inc., New Cumberland, Pa. 
Berg ElectroniCS, New Cumbarland, Pa. 
Bimbach Co., Inc., Freeport, N.Y. 
Burndy Corp., Norwalk, Conn. 
Cambridge Thenmionic, Cambridge, Mass 
Cinch Connectors, Oper of TRW Elctrn. 

Comps" Elk Grove Viliaga, III. 
Cirton Corp., Santa Barbara, Ca. 
Concord Elctrns., New York, N.Y. 
D-Cemco, Inc., Burbank, Calif. 
Daburn Elctrns. & Cable Corp., Bronx, 

N.Y. 
Electrical Inds., Murray Hill, N.J. 
Elctrn. Molding Corp., Woonsocket, R.I. 
ETC, Div. ITT, Cleveland, Ohio 
GC ElectroniCS, Rockford, III. 
General Mfg. Co., Glendale, Calif. 
Hoffman Industrial Prods., Fanmingdale, 

N.Y. 
Hollingsworth Solderless Terminal, 

Phoenixville, Pa. 
ITT Thermotech, Hopkins, Minn. 
Jackson Bros., (London) LId., New 

York, N.Y. 
Keystone Elctrns. Corp., New York, N.Y. 
Malco, A Microdot Co., Inc., Chicago, III. 
Molex Inc., Lisle, III. 
National Tel-Tronics, Meadville, Pa. 
Norelcom Inds., Inc., Farmingdale, N.Y. 
Seastrom Mfg. Co., Glendale, Cal. . 
Shlgoto Inds., Ltd., New York, N.Y. 
Showa Musen Kogyo .Co., Lid., 

Shinagawa-Ku Tokyo 141, Japan 
Sjoberg, C. & Son, Inc., Cranston, R.I.· 
Taurus Corp., lambertVille, N.J. 
Teledyne Penn-Union EI6c .. Edinboro, Pa. 
Teledyne Positive Connector, Ansonia, 

Conn. 
Thomas & Betts Co., Elizabeth, N.J. 
United Prods. Co., New Hyde Pk., N.Y. 
Useco Div., Van Nuys, Cal, 
Vector Elctrn. Co., Inc., Sylmar, Cal. 
Zierick Mfg. Corp:, Mt. Kisco, N.Y. 

Terminals, Miniature & 
Subminiature 

Chromalloy-Alcon Inc., Chicago, III. 
Vol30SS2 

Concord Elctrns., New York, N.Y. 
VoI3"6SS 

Hiram Jones Elctms., No. Hollywood, 
Cal ....................... : ............... Vol 30684,665 

Precision Metal Prods. Co., Stoneham, 
Mass.. .......................................... Vol 30767 

Robinson-Nugent, New Albany, Ind. 
Vol 40380* 

Sealectro Corp., Mamaroneck, N.Y. 
VoI3on4-n6,na,780 

Taurus Corp., LambertvlUe, N.J. 
Vol 10375 

Vector Elctrn. Co., Inc., Sylmar,Cal~ 
Vol 30956,957 

Waldom Elctrns., Inc., Chicago, In. 
Vol 30964-969,971, 1072, 1073 

Abacus Elctrns. Corp., Dobbs Ferry, N.Y. 
Accurate Elctrns. Corp., Elyria, Ohio 
American Lava Corp., Chattanoog .. 

Tenn. 
Amp Inc., Harrisburg, Pa. 
Amphenollnd'i. Dlv., Chicago, III. 
Ark-Les Switch Corp., Watertown, Mass. 
Art Wire & Stamping CP., Cedar· Knolls, 

N.J. . 
Augat Inc., Attleboro, Mass. 
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PRODUCT INDEX & DIRECTORY Terminations, High-Voltage (1,000 Volts & Over) 
Bead Elctrns .• Bridgeport. Conn. 
Berg Electronics, New Cumberland, Pa. 
Birnbach Co .• Inc .• Freeport. N.Y. 
Burndy Corp .• Norwalk. Conn. 
Cambridge Thermionic. Cambridge. Mass 
Cinch Connectors, Oper of TRW Elctrn. 

Compa., Elk Grove Village, III. 
Curtis Dev. " Mfg., Milwaukee, Wlsc. 
()'Cemco. Inc .. Burbank. Calif. 
Daburn Elctrns. " Cable Corp., Bronx, 

N.Y. 
Ellnstruments, Derby, Conn. 
Elco. Willow Grove. Pa. 
Electricallnds .• Murray Hill. N.J. 
Elctrn. Molding Corp., Woonsocket, R.I. 
Flex-Link Products. Inc .. San Fernando. 

Cal. 
GC ElectroniCs, Rockford, ilL 
General MIg. Co .• Glendale. Calif. 
Goe Engrg. Co .. City of Industry. Calif. 
Hathaway Industries Inc., Tulsa, Okla. 
Jackson Bros., (London) Ltd., New 

York, N.Y. 
Keystone Elclrns. Corp .• New York. N.Y. 
Kulka Elec. Corp .• Mt. Vernon. N.Y. 
Malco. A Microdot Co .• Inc .• Chicago. III. 
Molex Inc .• Lisle. III. 
National Tel·Tronics, Meadville, Pa. 
NOrelcom Inds .• Inc .• Farmingdale. N.Y. 
Positronlc Inds., Springfield, Mo. 
Pylon Co .• Inc .. Attleboro. Mass. 
Shlgoto Inds., Ltd., New York, N.Y. 
Sjoberg. C. & Son. Inc .. Cranston. R.1. 
Smith, Herman H., Inc., Bklyn., N.Y. 
Teledyne Penn-Union Elec .. Edinboro. Pa. 
Teledyne Positive Connector. Ansonia. 

Conn. 
United Prods. Co .• New Hyde Pk .• N.Y. 
Useco Div .. Van Nuys. Cal. 
Vero Electronics, Inc., Hauppauge, N.Y. 
Zierick Mfg. Corp .• Mt. Kisco. N.Y. 

Terminals, Printed Circuit 
Board 

Berg Electronics, New Cumberland, Pa. 
Vol 30653 

Chromalloy·Alcon Inc., Chicago, III. 
Vol3e552 

Concord Elctrns., New York, N.Y. 
Vol 30655 

Elctrn. Molding Corp., Woonsocket, R.I. 
Vol 30666 

Hiram Jones Elctms., No. Hollywood, 
Cal ....................................... Vol 30684,685 

Precision Metal Prods. Co., Stoneham, 
Mass ........................................... Vol 3e767 

Reed Devices, Inc., Glen Ellyn, III. 
Vol ae769 

Sealectro Corp., Mamaroneck, N.Y. 
VoI3en'4-n6,n9,780 

Texas Instruments, At1leboro, Mass. 
Vol 30625 

Vector Elctrn. Co., Inc., Sylmar, Cal. 
Vol 30656,957 

Waldom Elctrns., Inc., Chicago, III. 
VOl 30969,971 

Abacus Elctrns. Corp .• Dobbs Ferry. N.Y. 
Accurate Elctrns. Corp .• Elyria. Ohio 
Amp Inc., Harrisburg, Pa. 
Amphenol Ind'l. Dlv., Chicago, III. 
Ark-Les Switch Corp .• Watertown. Mass. 
Associated Engrg. & Mfg. Corp., Upper 

Montclair. N. J. 
Bead Elctrns .• Bridgeport. Conn. 
Beman Mfg., Inc., New Cumberland, Pa. 
Birnbach Co .• Inc .• Freeport. N.Y. 
Burndy Corp .• Norwalk. Conn. 
Cambridge Thermionic. Cambridge. Mass 
CInch Connectors, Oper of TRW Elctrn. 

Comps., Elk Grove Village, III. 
Circon Corp., Santa Barbara. Ca. 
Curtis Dev. " Mfg., Milwaukee, Wlsc. 
D-CemeO. Inc .• Burbank. Calif. 
Daburn Elctrns. " Cable Corp., Bronx, 

N.Y. 
EI Instruments, Derby, Conn. 
Elco. Willow Grove. Pa. 
Flex-Link Products. Inc .• San Fernando. 

Cal. 
General Mfg. Co .• Glendale. Calif. 
Goe Engrg. Co., City of Industry. Calif. 
Hathaway Industries Inc., Tulsa, Okla. 
Keystone Elctrns. Corp .• New York. N.Y. 
Kulka Elec. Corp .• Mt. Vernon. N.Y. 
Magnum Elec. Corp .• Erie. Mich. 
Malco. A Microdot Co .• Inc .• Chicago. III. 
Methode Elctrns .• Inc .• Chicago. III. 

*Yol. 4-1973 

Molex Inc .• Lisle. III. 
Nallonal Tel· Tronics, Meadville, Pa. 
Norelcom Inds .• Inc .• Farmingdale. N.Y. 
Penn Engrg. & Mfg. Corp .• Doylestown. 

Pa. 
Positronlc Inds., Springfield, Mo. 
Shigoto Inds., Ltd., New York, N.Y. 
Sjoberg. C. & Son, Inc .• Cranston. R.1. 
Stanford Applied Engrg., Inc., Santa 

Ana, Cal. 
Teledyne Positive Connector. Ansonia. 

Conn. 
Useco Div .• Van Nuys. Cal. 
Vero Electronics, Inc., Hauppauge, N.Y. 
Viking Inds .• Inc .• Chatsworth, Calif. 
Zierick Mfg. Corp .• Mt. Kisco. N.Y. 

Terminals, Push-On-See 
Connectors & Terminals, 
Push·On, Qujck Disconnect 

Terminals, Solderless 
ETC, Dlv. ITT, Cleveland, Ohio Vol 30664 
GC Electronics, Rockford, III ... Vol 30679 
Ico/Rally, Palo Alto, Cal ........... Vol 30688 
Pandult Corp., Tinley Pk., III. 

Vol 30 140$; Vol 40 571* 
Smith, Herman H., Inc., Bklyn., N.Y •. 

Vol 30 814,816 
3M Co. Electro Prods. Dlv., St. Paul, 

Minn ............................................. Vol 3e851 
Vaco Prods. Co., Chicago, III. 

Vol 30952,1242 
Waldom Elctrns., Inc., Chicago, III. 

Vol 30964-966,971; Vol 4°383* 
Accurate Elctrns. Corp .• Elyria. Ohio 
Amp Inc .• Harrisburg. Pa. 
Amphenol Ind'l. Dlv., Chicago, III. 
Ark-Les Switch Corp .. Watertown. Mass. 
Augat Inc .• Attleboro. Mass. 
Beman Mfg., Inc., New Cumberland, Pa. 
Berg Electronics, New Cumberland, Pa. 
Birnbach Co .• Inc .• Freeport. N.Y. 
Burndy Corp .. Norwalk. Conn. 
Bussco Engrg .• EI Segundo. Cal. 
Cambridge Thermionic. Cambridge. Mass 
Cinch Connectors, Oper of TRW Elctrn. 

Comps., Elk Grove Village, III. 
Circon Corp .. Santa Barbara. Ca. 
Oaburn "Ictrns. " Cable Corp., Bronx, 

N.Y. 
EI Instruments, Derby. Conn. 
Elco. WilloW Grove. Pa. 
Elctrn. MOlding Corp., Woonsocket, R.I. 
Flex-Link Products. Inc .. San Fernando. 

Cal. 
Hathaway Industries Inc., Tulsa, Okla. 
Hoffman Industrial Prods .. Farmingdale. 

N.Y. 
Hollingsworth Solderless Terminal. 

Phoenixville. Pa. 
ITT Holub Inds .• Sycamore. Ifl. 
Keystone Elclrns. Corp .• New York. N.Y. 
Kulka Elec. Corp .. Mt. Vernon. N.Y. 
Lance Inds .• Sylmar. Calif. 
Magnum Elec. Corp., Erie. Mich. 
Malco. A Microdot Co .• Inc .. Chicago. III. 
Molex Inc .• Lisle. III. 
National Tel·Tronles, Meadville, Pa. 
Sealectro Corp., Mamaroneck, N.Y. 
Sjoberg. C. & Son. Inc., Cranston. R.1. 
Square 0 Co., Park Ridge, III. 
Teledyne Penn-Union Elec .• Edinboro. Pa. 
Teledyne Positive Connector. Ansonia. 

Conn. 
Thomas & Betts Co .• Elizabeth. N.J. 
Useco Div .• Van Nuys. Cal. 
Vector Elctrn. Co., Inc., Sylmar, Cal. 
Zierick Mfg. Corp .. Mt. Kisco. N.Y. 

Terminals, Standoff 
Concord Elctrns., New York, N.Y. 

Vol 30655 
Elctrn. Molding Corp., Woonsocket, R.I. 

Vol 30666 
Hiram Jones Elctrns., No. Hollywood, 

Cal ....................................... Vol 30884,685 
Precision Metal Prods. Co., Stoneham, 

Mass ........................................... Vol 3e767 
Sealectro Corp., Mamaroneck, N.Y. 

VoI30n4,n5,n7,779,780 
Smith, Herman H., Inc~ Bklyn., N.Y. 

Vol 30809,821,835-838 
Abacus Elctrns. Corp .• Dobbs Farry. NY 
Accurate Elctrns. Corp .• Elyria. Ohio 
Alberox Corp .• New Bedford. Mass. 

Alco Elctrn. Prods., North Andover, 
Mass. 

AmerIcan Lava Corp., Chattanooga, 
Tenn. 

Art Wire & Stamping Co .• Cedar Knolls. 
N.J. 

Atlee Corp .• Woburn. Mass. 
Basic Ceramics Inc .. Hawthorne. N.J. 
Berg ElectroniCS, New Cumberland, Pa. 
Birnbach Co .• Inc .• Freeport. N.Y. 
Cambridge Thermionic. Cambridge. Mass 
Ceramaseal. Inc., New Lebanon Center. 

N.Y. 
Cinch Connectors, Oper of TRW Elctm. 

Comps., Elk Grove Village, III. 
Circon Corp .• Santa Barbara. Ca. 
Coors Porcelain Co .• Golden. Colo. 
D-Camco. Inc .• Burbank. Calif. 
Daburn Elctrns. " Cable Corp., Bronx, 

N.Y. 
Dixon Corp .• Bristol. R.1. 
Edal Inds .• Inc .• E. Haven. Conn. 
Elco, Willow Grove. Pa. 
Electrical Inds .. Murray Hill. N.J. 
Flex-Link Products. Inc .• San Fernando. 

Cal. 
General Mfg. Co .• Glendale. Calif. 
Goo Engrg. Co .• City of Industry. Calif. 
Grayhill Inc., laGrange, III. 
Grayhill Moldtronics. Inc .. Downers Grove. 

III. 
Hermetic Seai Corp .. Rosemead. Cal. 
Jackson Bros., (London) LId., New 

York, N.Y. 
Jan Hardware Mfg. Co .• Inc .. Long Island 

City. NY 
Johnson E. F. Co., Waseca, Minn. 
Keystone Elctrns. Corp .• New York. N.Y. 
Latronics Corp .• Latrobe. Pa. 
Norelcom Inds .• Inc., Farmingdale. N.Y. 
Penn Engrg. & Mfg. Corp .. Doylestown. 

Pa. 
Posltronlc Inds., Springfield, Mo. 
Sjoberg. C. & Son. Inc .• Cranston. R.I. 
Sterling Instr .• New Hyde Pk .• NY 
Taurus Corp., Lambertville, N.J. 
Teledyne Positive Connector. Ansonia. 

Conn. 
3M Co .• St. Paul. Minn. 
Torwico Elctrns., Inc., Lakewood, N.J. 
United Prods. Co .• New Hyde Pk .. N.Y. 
Useco Div .. Van Nuys. Cal. 
Vector Elctrn. Co., Inc., Sylmar, Cal. 
Zierick Mfg. Corp .• Mt. Kisco. N.Y. 

Terminals, Threaded 
Hiram Jones Elctrns., No. Hollywood, 

Cal ......... : ............................. Vol 30684,685 
Millen, James Mfg., Malden, Mass. 

Vol 20520 
Precision Metal Prods. Co., Stoneham, 

Mass ........................................... Vol ae767 
Accurate Elctrns. Corp .• Elyria. Ohio 
Basic Ceramics Inc .• Hawthorne. N.J. 
Cambridge Thermionic. Cambridge. Mass 
Cinch Connectors, Oper of TRW Elctm. 

Comps., Elk Grove Village, III. 
Concord Elctrns., New York, N.Y. 
D-Cemco. Inc .• Burbank. Calif. 
Osburn Elctrns. & Cable Corp., Bronx, 

N.Y. 
Eaton Corp .• Engired. Fasteners Div .• 

Cleveland. Ohio 
Elctm. Molding Corp~ Woonsocket, R.I. 
GC ElectronICs, RockfOrd, ilL 
General Mfg. Co .• Glendale. Calif. 
Keystone Elctrns. Corp .• New York. N.Y. 
Magnum Elec. Corp., Erie. Mich. 
National Tel·TronlCs, Meadville, Pa. 
Penn Engrg. & Mfg. Corp .• Doylestown. 

Pa. 
Posltronic Inds., Springfield, Mo. 
Sterling Instr., New Hyde Pk .. NY 
Useco Div .• Van Nuys. Cal. 
Zierick Mfg. Corp .• Mt. Kisco. N.Y. 

Terminals, Turret 
Elctm. Molding Corp., Woonsocket,. R.I. 

Volae&66 
Hiram Jones Elctrns., No. Hollywood, 

Cal ....................................... Vol 30684,885 
Precision Metal Prods. Co., Stoneham, 

Mass, .......................................... Vol 3e767 
Smith, Herman H., Inc., Bklyn., N.Y. 

. Vol aeB18,819 
Abacus Elctrns. Corp .• Dobbs Ferry. N.Y. 
Accurate Elctrns. Corp .• Elyria. Ohio 
Augat Inc., Attleboro. Mass. 

For addresses, phones and key personnel, see YELLOW Pages. 

Bead Elctrns .• Bridgeport, Conn. 
Cambridge Thermionic. Cambridge. Mass 
Concord Elctms., New York, N.Y. 
()'Cemco. Inc .• Burbank, Calif. 
Oaburn Elctrns. " Cable Corp .. Bronx, 

N.Y. 
Ellnstruments, Derby, Conn. 
Electricai Inds .• Murray Hill. N.J. 
Flex-Link Products. Inc .• San Fernando, 

Cal. 
General Mfg. Co .• Glendale. Calif. 
Johnson E. F. Co., Waseca, Minn. 
Keystone Elctms. Corp .• New York. N.Y. 
Kulka Elec. Corp .• Mt. Vernon. N.Y. 
Nallonal Tel-Tronics, MeadvlHe, Pa. 
Posltronlc Inds., Springfield, Mo. 
Sealectro Corp., Mamaroneck, N.Y. 
United Prods. Co .• New Hyde Pk .• N.Y. 
Useco Div .• Van Nuys. Cal. 
Vector Elctm. Co., Inc., Sylmar, cal. 

Terminals, Wirewrap 
Berg Electronics, New Cumberland, Pa. 

Vol 30650 
Elctrn. MoldIng Corp., Woonsocket, R.1. 

Vol 30666 
Amp Inc .• Harrisburg. Pa. 
Augat Inc .• Attleboro. Mass. 
Bussco Engrg .• EI SegundO. Cal. 
Concord Elctrns., New York, N.Y. 
Curlls Dev. & Mfg., MOwaukee, WIse. 
General Mfg. Co .• Glendale. Calif. 
Ico/Rally, Palo Alto, Cal. 
IFE Div .• E. Providence. R. I. 
Mupac Corp .. Brockton. Mass. 
Vector Elctrn. Co., Inc., Sylmar, Cal. 
Viking Inds .• Inc .• Chatsworth. Calif. 
Zierick Mfg. Corp .. Mt. Kisco. N.Y. 

Terminations, Antenna-Also 
See Dummy Loads 

Bendix, Franklin, Ind. .. .............. Vol 20609 
Bird Elctrn., Cleveland, Ohio .... Vol 10397 
R L C ElCtms., Inc., ML KIsco, N.Y. 

Vol 20620 
Aircom. Inc .• Union. N.H. 
Airtron. Morris Plains. N.J. 
Barker & Williamson. Inc .• Bristol. Pa. 
Berg ElectroniCS, New Cumberland, Pa. 
Collins Radio Co., Dallas, Tex. 
Elcom Sys .• Deer Pk .• N.Y. 
Electro ImpulSe, Inc., Red Bank, N.J. 
EMC Technology Inc. Cherry Hill. N.J. 
Engelmann Microwave. Montville. N.J. 
Maury Microwave Corp .. Cucamonga. 

Calif. 
Microlab/FXR, Livingston, N.J. 
Microwave Filter Co .• Inc .. East Syracuse. 

N.Y. 
Narda Microwave Corp .• Plainview. N.Y. 
Rohde & Schwarz Sis .• Passaic, N.J. 
Rowe Inds., Dlv., Tolado, OhIo 
Sealectro Corp., Mamaroneck, N.Y. 
Sjoberg. C. & Son. Inc .• Cranston. R.1. 
Special Microwave Devices Oper .• 

Waltham. Mass. 
Systron-Donner Microwave Dlv., Van 

Nuys, Cal. 
Technical Mai·l.. Mamaroneck. N.Y. 
Transco Prods .• Inc .. Venice. Cal. 
TRG Prods .• E. Boston. Mass. 
Vector Industries. Palo Alto. Cal. 
Wavellne, Inc., W. Caldwell, N.J. 

Terminations, High-Yoltage 
(1,000 Yolts & Over) 

Alberox Corp .• New Bedford. Mass. 
Amphenol Sams Div .. Chatsworth. Cal. 
Barth Elctrns .• Inc .. Cleveland. Ohio 
Basic Ceramics Inc .• Hawthorne, N.J. 
Del ElectronIcs Corp., ML Vemon, N.Y. 
Deltaray Corp .• Woburn. Mass. 
Electro Impulse, Inc., Red Bank, N.J. 
General Elec .. Insulating Matl·s .• 

Schanectady, N.Y. 
General Lab .. Assocs., Norwich. N.Y. 
Hathaway Induatrlea Inc., Tulsa, Okla. 
Hlpotronlcs, Inc~ Brewster, N.Y. 
Julie Research Lab., New York, N.Y. 
Kilovolt Corp., Hackensack, N.J. 
Manger Elec. Co .• Inc .• Stamford. Conn. 
Megavolt, Inc., New York, N.Y. 
Narda Microwave Corp., Plainview. N.Y. 
Peschel Instrs .• Caps Coral. Fla. 
Plymouth Rubber Co .• Inc .• Canton. Mass. 
Ross Engrg. Corp~ Campbell, Cal. 
Rowe Inds., Div., Toledo, Ohio 
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Terminations, High-Voltage (1,000 Volts & Over) (cont'd) PRODUCT INDEX & DIRECTORY 
Universal Voltronics Corp., Mt. Kisco, 

N.Y. 

Terminations, Microwave 
Arra Inc., Bay Shore, N.Y .......•. Vol ~08 
Bendix, Franklin, Ind ................. Vol ~09 
Bird Elctrn., Cleveland, Ohio;;,. Vol 1e397 
Texscan Corp., Indianapolis, Ind. 

Vo11-S14 
Weinschel Engrg. Co., Gaithersburg, 

Md .............................................. : Vol 1-534 
Aircom, Inc., Union, N.H. 
Airtrori, Morris Plains, N.J. 
Alford Mfg. Co., Winchester, Mass. 
American Elctrn. Labs., Inc., Lansdale, Pa. 
American Microwave Inds., Inc., Waltham, 

Mass. . 
Applied Research Inc., Port 

Washington, N.Y. 
Barth Elctrns., Inc., Cleveland, Ohio 
Basic Ceramics Inc., Hawthorne, N.J. 
CES Elctrns., Brooklyn, N.Y. 
Collins Radio Co., Dallas, Tex. 
E & M Laboratories, Inc., Westlake 

Village, Cal. 
Elcom Sys., Deer Pk., N.Y. 
Electro Impulse, Inc., Red Bank, N.J. 
EMC Technology Inc, Cherry Hill, N.J. 
Engelmann Microwave, Montville, N.J. 
General Radio Co., Concord, Mass. 
Manger Elec. Co., Inc., Stamford, Conn. 
Maury Microwave Corp., Cucamonga, 

Calif. 
Merrimac Inds., Inc., West Caldwell, N.J. 
Microlab/FXR, livingston, N·.J. 
Microwave Assocs., Inc., Burlington, Mass. 
Microwave Development Labs., inc., 

Needham Hgts., Mass. 
Microwave Filter Co., Inc., East Syracuse, 
NY 

Narda Microwave Corp., Plainview, N.Y. 
OMNI Spectra, Farmington, Mich. 
PRO Elctrns., Inc., Westbury, N.Y. 
Pre!llier Microwave, Port Chester, N.Y. 
Pyr!>film Corp., Whippany, N.J. 
Radiation Devices Co., Baltimore, Md. 
RF Systems, Inc., Cohasset, Mass. 
R L C Elctrns., Inc., Mt. Kisco, N.Y. 
Rohde & Schwarz Sis., Passaic, N.J. 
Rowe Inds., Div., Toledo, Ohio 
Sealectro Corp., Mamaroneck, N.Y. 
Solitron/Microwave, Port Salerno, Fla. 
Special Microwave Devices Oper., . 

Waltham, Mass. 
Systron-Donner Microwave Div.,Van 

Nuys, Cal. 
Telonic Inds., Inc., Laguna Beach, Calif. 
Transco Prods., Inc., Venice, Cal. 
TRG Prods., E. Boston, Mass. 
Varian Assocs., Palo Alto, Cal. 
Vector Industries, Palo Alto, Cal. 
Wavellne, Inc., W. Caldwell, N.J. 

Terminations, VHF, Video, 
Pulse 

Bird Elctrn., Cleveland, Ohio .... Vol 1-397 
American Elctrn. Labs., Inc., Lansdale, Pa. 
Barth Elctrns., Inc., Cleveland, Ohio 
Blonder-Tongue Labs., Inc., Old Bridge, 

N.J. 
Collins Radio Co., Dallas, Tex. 
Elcom Sys., Deer Pk., N.Y. 
Electro Impulse, Inc., Red Bank, N.J. 
Engelmann Microwave, Montville, N.J. 
General Radio Co., Concord, Mass. 
Jerrold Electronics Corp., Philadelphia, Pa. 
Manger Elec. Co., Inc., Stamford, Conn. 
Microlab/FXR, Livingston, N.J. . 
Narda Microwave Corp., Plainview, N.Y. 
OMNI Spectra, Farmington, Mich. 
Priority Services, Burbank, Cal. 
Radiation Devices Co., Baltimore, Md. 
Rohde & Schwarz SiS., Passaic, N.J,. 
Rowe Inds., Dlv., Toledo, Ohio 
Telonic Inds., Inc., Laguna Beach, Calif. 
Texscan Corp., Indianapolis, Ind. 
Trompeter Elctrns., Chatsworth, Cal. 
Waveline, Inc., W. Caldwell, N.J. 
Wide Band Engrg. Co., Phoenix, Ariz" 

Test Equipment, Closed 
Circuit TV-Also See 
Television Systems & 
Equipment, Closed-Circuit 

Ailtech, City of Industry,Cal. 
Colorado Video., .Inc., Boulder, Colo. 
Kay Elemetrics, Pine Brook, N.J. 

Rohde & Schwarz SiS., Passaic, N.J. 
Tektronix, Inc., Beaverton, Ore. 

Test Equipment, Color TV 
Dynascan Corp., Chicago, III. 
GTE Sylvania Inc:, Elctrn. Camps. Grp., 

Waltham, Mass. 
Heath Co., Benton Harbor, Mich. 
Hickok Elect. Instr., Clevel/lnd,. Ohio 
Jerrold Electronics Corp., Philadelphia, Pa. 
Kay Elemetrics, Pine Brook, N.J. 
Marconi Elctrns. Inc., Elmsford, N.Y. 
Marconi Instrs., Englewood, N.J. 
Mercury Elctrns. Corp., Mineola, N.Y. 
Nelson Ross Elctrns., Lake Success, N.Y. 
Nuclear Resch. Corp., Southampton, Pa. 
Photo Resch. Corp., Burbank, Calif. 
Radio Resch. Co., Rockaway, N.J. 
RCA Corp., Camden, N.J. 
RCA Elctrns. Camps., Harrison, N.J. 
RIL Elctrns., Inc., Southampton, Pa. 
Rohde & Schwarz Sis., Passaic, N.J. 
Scientronics, Barrington, N.J. 
Seco Elctrns: Corp., Hopkins, Minn. 
Sunshine Sci. Instrs., Inc., Philadelphia, Pa. 
Tektronix, Inc., Beaverton, Ore. 
Telectro Sys. Corp., Corona, NY 
Telonic Inds., Inc., Laguna Beach, Calif. 
Vector Elctrn. Co., Inc., Sylmar, Cal. 

Test Equipment, Mechanical 
Impedance 

Bafco, Inc., Warminster, Pa. 
Bendix Aerospace-Elctrns., Teterboro, N.J. 
Delta Design, San Diego, Cal 
Digitech Data Inds .. Inc., Ridgefield, Conn. 
Dranetz Engrg. Labs., So. Plainfield, 

N.J. 
Endevco, Pasadena, Calif. 
New Era Products, Cleveland, Ohio 
Quan-Tech, Whippany, N.J. 
Spectral Dynamics Corp. San Diego, San 

Diego, Cal. 
Universal Ad-Yu Elctrns., Inc., Milwaukee, 

Wi. 

Test Lead Probes-See 
Probes, Test Lead 

Test Leads & Adapters 
E-Z Hook, Test Prods., Arcadia, Cal. 

Vol 3-&6701177 
Pomona Elctrns.Co., Inc., Pomona, Cal. 

Vol 3-721,731,732,738,739,751-756, 
760-765 

Smith, Herman H., Inc., Bklyn., N.Y. 
VoI3-798-800,803-80S,807,808 

Accurate Elctrns. Corp., Elyria, Ohio . 
Air-O-Tronics Prods., Morrisville, N.Y. 
Anchor Specialty Mfg., Teterboro, N.J. 
A P Products, Inc., Painesville, Ohio 
Birnbach Co., Inc., Freeport, N.Y. 
Circon Corp., Santa Barbara, Ca. 
Collins Radio Co., Dallas, Tex. 
Daburn Elctrns. & Cable Corp., Bronx, 

N.Y. 
De Soto Elec. Prods., De Soto, Mo. 
Desco Mfg. Co., Glendale, Calif. 
Electro Sci. Inds., Portland, Ore. 
Excel Specialty Corp., Chicago, III. 
GC Electronics, Rockford, III. 
Hickok Elect. Instr., Cleveland, Ohio 
Jonard Inds. Corp., Bronx, N.Y. 
Lynn Elctrns. Corp., Feasterville, Pa. 
McDonnell Douglas Electronics Co., SI. 

Charles, Mo. 
National Tel-Tronics, Meadville, Pa. 
New Era Products, Cleveland, Ohio 
Paraplegics Mfg., Bensenville, III. 
Projects Unlimited, Inc;, Dayton, Ohio 
Pylon Co., Inc .. Altleboro, Mass. 
Rowe Inds., Dlv., Toledo, Ohio 
Shigoto Inds., Ltd., New York, N.Y. 
Simpson Elec. Co., Chicago, III. 
Sunshine Sci. Instrs., Inc., Philadelphia, Pa. 
Textool Prods., Inc., Irving, Tex. 
Vector Elctrn. Co., Inc., Sylmar, Cal. 

Test Systems, Automatic D-C 
AD Automation, Rochester, N.Y. 

Vo11e386 
Julie Research Lab., New York, N.Y. 

Vol 1-466 

Testers, Accelerometer~ee 
Calibrators, Accelerometer 

Testers,Battery 
CML-Macarr, Inc., Edison, N.J. Vol 1-&45 
Aerotronic Assocs., Inc., Contoocook, N.H. 
Altair Resch. & Mfg. Co., Ontario, Calif. 
Anchor Specialty Mfg., Teterboro, N.J. 
Austin Elctrns., Roselle, N.J. 
Christie Elec., Los Angeles, Cal. 
Components Specialties, Freeport, N.Y. 
Dytro Corp., Hicksville, N.Y. 
Hickok Elect. Instr., Cleveland, Ohio 
Hoyt Elec. Instr. Works, Belmont, Mass. 
Kahl Scientific Instr. Corp., EI Cajon, Calif. 
New Era Products, Cleveland, Ohio 
N.Y. Testing Labs., Inc., Westbury, N.Y. 
Opad Elec. Co., Inc., New York, N.Y. 
Q. V.S., Inc., East Orange, N.J. 
Ratelco, Inc., Seattle, Wash. 
Schauer Mfg. Corp., CinCinnati, Ohio 
Shigoto Inds., Ltd., New York, N.Y. 
Simpson Elec. Co., Chicago, III, 
W-F Products, Inc., Denver, Co. 
Western Reserve Elctrns., Twinsburg, 

Ohio 

Testers Burn-In, Aging 
Aerotronic Assocs" Inc., Contoocook, N.H. 
Applied Control Co., Fairfield, N.J. 
Austin Elctrns., Roselle, N.J. 
Blue M Engrg. Co., Blue Island, III. 
CGS Units, Inc., Rochester, N.Y. 
Delta Design, San Diego, Cal 
EI Instruments, Derby, Conn. 
ITT Jennings, Instrus. & Systems, San 

Jose, Calif. 
Jeltron Prods., Hanover, N.J. 
Julie Research Lab., New York, N.Y. 
Kilovolt Corp., Hackensack, N.J. 
Megavoll, Inc., New York, N.Y. 
Micro Instr. Co., Hawthorne, Cal. 
Opad Elec. Co., Inc., New York, N.Y. 
PSC Technology Inc., Glendale, Cal. 
Slaughter Co., Ardmore, Okhi. 
Wakefield Engrg., Inc., Systems Div., 

Wakefield, Mass. 

Testers, Cable 
Counterscan Systems, Sutton, Neb. 

Vol 1-417 
Slaughter Co., Ardmore, Okla. Vol 1-505 
AD Automation, Rochester, N.Y. 
A. D. Data Sys., Inc., Rochester, N.Y. 
Amprobe Instr .. Lynbrook, N.Y. 
Anchoe Specialty Mfg., Teterboro, N.J. 
Associated Resch., Chicago, III. 
Automatic Production Systems Inc., 

Pennsauken, N.J. 
Automation DynamiCS, Northvale, N.J. 
Beckman Instrs., Cedar Grove, N.J. 
Belden Corp. Elctrn. Div., Richmond, Ind. 
Biddle, James G., Plymouth Meeting, 

Pa. 
Cablemaster Div., No. Hollywood, Cal. 
Cole Instrument Corp., Costa Mesa, Cal. 
Communications Technology Corp., Los 

Angeles, Cal. 
Computer Automation, Inc., Irvine, Cal. 
Custom Sci. Instrs., Inc., Whippany, N.J. 
Del Electronics corp., Mt. Vernon, N.Y. 
Dit-MCO International, Kansas City, Mo. 
General Radio Co., Concord, Mass. 
Guildline Instrs., Inc., Larchmont, N.Y. 
Hipotronics, Inc .. , Brewster, N.Y. 
Hughes Aircraft Co., Ind'l. Prods. Div. 

FACT Sys., Los Angeles, Cal. 
ITT Jennings, Instrus. & Systems, San 

Jose, Calif. 
Jonard Inds. Corp., Bronx, N.Y. 
Kilovolt Corp., Hackensack, N.J. 
MacDonald & Co., Glendale, Calif. 
Megavolt, Inc., New York, N.Y. 
Peschel Instrs .. Cape Coral, Fla. 
PSC Technology Inc., Glendale, Cal. 
Railway Comm., Raytown, Mo. 
Ross Engrg. Corp., Campbell, Cal. 
Shallcross, Selma, N.C. . 
Singer Instrulllentation ~alo Alto Oper., 

Palo Allo, Cal. 
Spellman High Voltage Elctrns. Corp., 

Bronx, N.Y. 
Sunshine Sci. Instrs., Inc., Philadelphia, Pa. 
Systems Instrs. Resch., Inc., Atlanta, Ga. 
Systron-Donner Kruse Elctrns. Sub., 

Sunnyvale, Cal. 
T-Bar Inc., Wilton, Conn •. 
TektroniX, Inc., Beaverton, Ore. 
Teradyne, Inc., Boston, Mass. 
Triplett Corp., Bluffton, Ohio 

Universal Voltronics Corp., ",1. Kisco, 
N.Y. 

V. J. Elctrns.; OntariO, Cal. 

Testers, Capacitor 
Beckman Instrs., Cedar Grove, N.J. 
Boonton Electronics. Corp., Parsippany, 

N.J. 
Clarke - Hess, New York, N.Y. 
Davidson Elctrn. Dev. Co., Erie, Pa. 
Del Electronics Corp., Mt. Vernon, N.Y. 
Dynascan Corp., Chicago, III. 
Electro Sci. Inds., PorDand, Ore, 
Freed Transformer Co., Bklyn., N.Y. 
Freudenberg, B., Inc., New York, N.Y. 
General Radio Co., Concord, Mass. 
Hickok Elect. Instr., Cleveland, Ohio 
Ind'i. Test Equip., Clifton, NJ 
IPT Corp., Sunnyvale, Cal. 
Jonard Inds. Corp., Bronx, N.Y. 
Kahle Engrg. Co., Union City, N.J. 
Kilovolt Corp., Hackensack, N.J. 
Megavolt, Inc.,. New York, N,Y. 
Mercury Elctrns. Corp., Mineola, N.Y. 
Micro Instr. Co., Hawthorne, Cal. 
Optimized Devices Inc., Pleasantville, N.Y, 
Peschel Instrs., Cape Coral, Fla. 
Sennheiser Elctrn. Corp., New York, NY 
Si'1'pson Elec. Co., Chicago, III. 
Slaughter Co., Ardmore, Okla. 
Sprague Elec. Co., No: Adams, Mass.' 
Teradyne, Inc., Boston, Mass. 

Testers, Circuit~ee Testers, 
Signal Tracing 

Testers, Coil 
AD Automation, Rochester, .N.Y. 

Vol 1-386 
Freed Transformer Co., Bklyn., N.Y. 

VoI1e446,447 
Slaughter Co., Ardmore, Okla. Vo11-50S 
Anchor Specialty Mfg., Teterboro, N.J. 
Avtron Mfg., Inc., Cleveland, Ohio 
Beckman Inslrs., Cedar Grove, N.J. 
Collins Radio Co., Dallas, Tex. 
Counterscan Systems, Sutton, Neb. 
General Radio Co., Concord, Mass. 
General Rand Corp., Edison, N.J. 
Ind'i. Test Equip., Clifton, NJ 
J-Omega Co .. Mountain View, Calif. 
New Prod. Engrg., Wabash, Ind. 
Sunshine Sci. Instrs., Inc., Philadelphia, Pa. 
Zehntel, Inc., Concord, Cal. 

Testers, Component Linearity 
Ind'i. Test Equip., Clifton, NJ 
IPT Corp., Sunnyvale, Cal. 
London Co., Cleveland, Ohio 
Microdyne Instruments Inc., Burlington, 

Mass. 
Slaughter Co., Ardmore, Okla. 
Solatron Enterprises, Inglewood, Calif. 
Teledyne Philbrick, Dedham, Mass. 

Testers, Computer Memory 
Adar Assocs., Cambridge, Mass. 
Chronetlcs, Inc., Mt. Vernon, N.Y. 
Comallest, Danbury, Conn. 
Counterscan Systems, Sutton, Neb. 
E-H Resch. Labs., Inc., Oakland, Cal. 
Honeywell, Minneapolis, Minn. 
Optimized Devices Inc., Pleasantville, N.Y. 
Pioneer Magnetics, Santa Monica, Cal. 
PSC Technology Inc., Glendale, Cal. 
Systron Donner Computer Systems Div., 

Concord, Cal. 
Tau-Tron, Inc., Lowell, Mass. 
Zehnlel, Inc., Concord, Cal. 

Testers, Corona 
Associated Resch., Chicago, III. 

Vo11e388 
Biddie, James G., Plymouth Meeting, 

Pa ................................................. Vo11ea99 
Bertan Assocs., Inc., Hicksville, N.Y. 
Hlpotronics, Inc., Brewster, N.Y. 
ITT Jennings, Instrus. & Systems, San 

Jose, Calif. 
Kilovolt Corp., Hackensack, N.J. 
Megavolt, Inc., New York, N.Y. 
Peschel Inslrs., Cape Coral, Fla. 
Spellman High Voltage Elctrns. Corp., 

Bronx, N.Y. 
Sunshine Sci. Inslrs., Inc., Philadelphia, Pa. 
Techsonics, EI Prado, N.M. 
Velonex, Santa Clara, Calif. 
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Testers, Diode 
Kurz-Kasch Incorporated, Dayton, Ohio 

Vol 1-475; Vol 4.415" 
Precision Standards Corp., Santa Ana, 

Cal .•.••••••••..•••••••.•••••.•..•••••••••.••••••• Vol 1-495 
Accurate Elctrns. Corp., Elyria, Ohio 
Aerotronic Assocs., Inc., Contoocook, N.H. 
AIL, Div. Cutler-Hammer, Inc., Deer Park, 

N.Y. 
American Elctrn. Labs., Inc., Lansdale, Pa. 
AMF Electical Prods., Alexandria, Va. 
Automated Meas., Oakland, Calif. 
Beckman Instrs., Ectrn. Instrs. Div. Ectrn. 

Instrumentation, Schiller Park, III. 
Biddie, James G" Plymouth Meeting, 

Pa. 
Boonton Electronics Corp., Parsippany, 

N.J. 
Davidson Elctrn. Dev. Co., Erie, Pa. 
Dynascan Corp., Chicago, III. 
E-H Resch. Labs., Inc., Oakland, Cal. 
Fairchild Sys. Technology, Palo Alto, Cal. 
Heath Co., Benton Harbor, Mich. 
Hickok Elect. Inslr., Cleveland, Ohio 
IPT Corp., Sunnyvale, Cal. 
J-Omega Co., Mountain View, Calif. 
JuUe Research Lab., New York, N.Y. 
Kikusui Elctrns. Corp., Kawasaki City, 

Kanagawa-Pref., Japan 
Larson Aero Dev., Concord, Calif. 
Luftlnstrs., Inc., Lincoln, Mass. 
Mastech, Inc., Syracuse, N.Y. 
North Hills Elctrns., Inc., Glen Cove, 

N.Y. 
Optimized Devices Inc., Pleasantville, N.Y. 
Peschel Instrs., Cape Coral, Fla. 
Quan-Tech, Whippany, N.J. 
Rohde & Schwarz Sis., Passaic, N.J. 
Tektronix, Inc., Beaverton, Ore. 
Telvac Instr. Co., Van Nuys, Cal. 
Teradyne, Inc., Boston, Mass. 
Trio-Tech, Inc. of Calif., Burbank, Calif. 
Velonex, Santa Clara, Calif. 

Testers, Electric Power-See 
Monitors, Power, A-C & D-C 

Testers, Encoder 
Astrosystems, Inc., Lake Success, N.Y. 
Beckman Instrs., Cedar Grove, N.J. 
Counterscan Systems, Sulton, Neb. 
Fork Standards, W. Chicago, III. 
NES, Inc., Itasca, III. 
Norden Div., Norwalk, Conn. 
Theta Instr. Corp., Fairfield, N.J. 
Zehntel, Inc., Concord, Cal. 

Testers, Ground Resistance-
See Meters, Ohm 

Testers, Hardness 
Hacker Instrs., Inc., Fairfield, N.J. 
Opto-Metric Tools. Rockleigh, N.J. 
Pacific Transducer Corp., Los Angeles, 

Calif. 
Thomas & Betts Co ... Elizabeth. N.J. 

Testers, Hi-Pot-See Testers, 
Insulation Breakdown 

Testers, Insulation 
Breakdown 

Associated Resch., Chicago, ilL 
Voll-3SS 

Biddie, James G., Plymouth Meeting, 
Pa ................................. , ............... Vol le399 

Counterscan Systems, Sulton, Neb. 
Vol 1-417 

Del. Electronics Corp., Mt. Vernon, N.Y, 
Volle&55 

Freed Transformer Co., Bklyn., N.Y. 
Vol 1"444,447 

Hlpotronics, Inc., Brewster, N.Y. 
Vollt1454,455 

Kilovolt Corp., Hackensack, N.J. 
Vol 1.756,757 

Megavolt, Inc~ New York, N.Y. Vol 1..,61 
Slaughter Co., Ardmore, Okla. Vol 1.504 
Advanced KinetiCS, Costa Mesa, Calif. 
Anchor Specialty Mfg., Teterboro, N.J. 
Austin Elctrns., Roselle. N.J. 
Automatic Production Systems Inc., 

Pennsauken, N.J. 
Automation Dynamics, Northvale,. N.J. 
Avtron Mfg., Inc., Cleveland, Ohio 
Beckman Instrs., Cedar Grove, N.J. 
Bendix Corp., Sidney, N.Y. 
Bertan Assocs., Inc., Hicksville, N.Y. 

Blue M Engrg. Co., Blue Island, III. 
Cablemaster Div., No. Hollywood. Cal. 
Cincinnati Sub-Zero Prod8., Cincinnati, 

Ohio 
Caber Elctrns., Inc., Stamford, Conn. 
Cole Instrument Corp .. Costa Mesa, Cal. 
Davidson Elctrn. Dev. Co .• Erie, Pa. 
DielectriC Instr. Corp .. Pillsburgh. Pa. 
Dit-MCO International, Kansas City, Mo. 
Energy Systems, Palo Alto, Cal. 
GAR Enterprises, Pasadena, Cal. 
Grand Transformers, Grand Haven, Mich. 
Hallmark Standards, Inc., Mt. Vernon. N.Y. 
Ind'i. Test EqUip., Clifton, NJ 
ITT Jennings, Instrua. " Systems, San 

Jose, Calif. 
Janco Corp., Burbank, Cal. 
Japanese Prods. Corp., New Rochelle, 

N.Y. 
Kahle Engrg. Co., Union City, N.J. 
Opad Elec. Co., Inc., New York, N.Y. 
Penn Airborne Prods .• Southampton, Pa. 
Peschel Instrs., Cape Coral, Fla. 
Rohde & Schwarz Sis., Passaic, N.J. 
Sotcher Measurement, Cupertino. Cal. 
Spellman High Voliage Elctrns. Corp., 

Bronx, N.Y. 
Sticht, Herman H. Co., Inc .. New York,. 

N.Y. 
T -Bar Inc., Wilton, Conn. 
Universal Voltronlcs Corp., Mt. Kisco, 

N.Y. 
Velonex, Santa Clara, Calil. 

Testers, Integrated Circuit 
(AutomatiC) 

Precision Standards Corp., Santa Ana, 
Csi ............................................... Vo11e495 

Adar Assocs., Cambridge, Mass. 
Automated Meas., Oakland, Calil. 
Automatic Production Systems Inc., 

Pennsauken. N.J. 
Automedia. Inc .. Sunnyvale, Cal. 
Beckman Instrs., Ectrn. InSlrs. Div. Ectrn. 

Instrumentation, Schiller Park, III. 
Bulova Watch Co., Valley Stream, N.Y. 
CGS Units, Inc., Rochester, N.Y. 
Comaltest, Danbury, Conn. 
Counlerscan Systems, Sutton, Neb. 
Datatron, Inc., Santa Ana, Cal 
Digital Gen'l. Corp., Cleveland. Ohio 
Dit-MCO International, Kansas City, Mo. 
E-H Resch. Labs., Inc., Oakland, Cal. 
Fairchild Sys. Technology, Palo Alto, Cal. 
General Radio Co., Concord. Mass. 
General Rand Corp., Edison. N.J. 
Headway Research, Inc., Garland, Tex. 
IPT Corp., Sunnyvale, Cal. 
Julie Research Lab., New York, N.Y. 
Lear Siegler, Inc., Santa Monica, Calff. 
Microdyne Instruments Inc., Burlington, 

Mass. 
NES, Inc~ Itasca, III. 
Optimized Devices Inc., Pleasantville, N.Y. 
PSC Technology Inc., Glendale, Cal: 
Pylon Co., Inc., Attleboro. Mass. 
Quan-Tech, Whippany, N.J. 
Singer Co., Little Falls, N.J. 
Systems Instrs. Resch., Inc., Atlanta, Ga. 
Tektronix, Inc., Beaverton. Ore. 
Telectro Sys. Corp., Corona, N.Y. 
Teledyne Philbrick, Dedham, Mass. 
Teradyne, Inc., Boston, Mass. 
Texas Instruments. Dallas, Tex. 
Texas Instruments, Inc., Houston, Tex. 
Trio-Tech, Inc .. 01 Calff., Burbank. Calif. 
Watkins Johnson Co" Palo Alto, Cal. 
Westinghouse Elec. Corp., Defense & 

Public Sys, Pittsburgh, Pa. 
Zehnlel, Inc., Concord, Cal. 

Testers, Integrated Circuit 
(Manual) 

Kurz-Kasch Incorporated, Dayton, Ohio 
Vol 10 475; Vol 48415" 

Adar Assocs., Cambridge, Mass. 
Applied Control Co .• Fairfield, N.J. 
A P Products, Inc., Painesville, Ohio 
Automatic Production Systems Inc., 

Pennsauken, N.J. 
Automedia, Inc., Sunnyvale, Cal. 
Beckman Instrs., Eetrn. Instrs. Div. Ectrn. 

Instrumentation, Schiller Park. III. 
CGS Units, Inc.,. Rochester, N.Y. 
Circon Corp., Santa Barbara, Ca. 
Comaltest, Danbury, Conn. 
Dataprobe, Inc., So. Hackensack, N.J. 

EI Instruments, Derby, COM. 
Fairchild Sys. Technology, Palo Alto, Cal. 
General Radio Co. ,Concord, Mass. 
Hughes Aircraft Co .. Ind'l. Prods. 

Div.llnd'i. Auto. OceanSide, Cal. 
IPT Corp., Sunnyvale, Cal. 
Microdyne Instruments Inc .• Burlington. 

Mass. 
Nu-Concept Computer Sys., Norristown, 

Pa. 
Optimized Devices Inc .. Pleasantville. N.Y. 
Ostby & Barton Co., Providence, R.1. 
PreciSion Standards Corp., Santa Ana, 

Cal. 
Pylon Co .. Inc., Attleboro. Mass. 
Quan-Tech, Whippany, N.J. 
Rohde & Schwarz Sis .. Passaic. N.J. 
Spectrum Dynamics, Inc., Ft. Lauderdale, 

Fla. 
TektroniX, Inc., Beaverton, Ore. 
Telectro Sys. Corp., Corona, N.Y. 
Teledyne Philbrick, Dedham, Mass. 
Teradyne, Inc., Boston, Mass. 
Texas Instruments, Dallas, Tex. 

Testers, Life, Component 
Aerotronic Assocs., Inc., Contoocook, N.H. 
Austin Elctrns., Roselle. N.J. 
Bames & Reinecke, Inc., Chicago, III. 
Blue M Engrg. Co., Blue laland, III. 
Cole Instrument Corp., Costa Mesa, Cal. 
Custom Sci. Instrs .. Inc., Whippany, N.J. 
Davidson Elctrn. Dev. Co .• Erie, Pa. 
Delta DeSign, San Diego, Cal 
General Radio Co., Concord. Mass. 
Jade Corp., Hunllngdon Valley, Pa. 
KilovoH Corp., Hackensack, N.J. 
Lundy Elctrns. & Sys .. Inc., Glen Head. 

N.Y. 
Megavolt,lnc., New York, N.Y. 
Micro Instr. Co., Hawthorne, Cal. 
RCA Govt. & Comm. Sys., Moorestown, 

N.J. 
Solatron Enterprises, Inglewood, Calif. 
Wakefield Engrg., Inc., Systems Div .. 

Wakefield, Mass. 

Testers, Logic Card 
Adar Assocs., Cambridge. Mass. 
Alco Elctrn. Prods., North Andover, 

Mass. 
A P Products, Inc., Painesville, Ohio 
Austin Elctrns., Roselle, N.J. 
Automated Meas., Oakland, Calff. 
Automatic Production Systems Inc., 
Pennsauken, N.J. 

Automation Dynamics, Northvale, N.J. 
Automedia, Inc., Sunnyvale, Cal. 
Bendix Aerospace-Elctrns., Teterboro, N.J. 
Comaltest. Danbury, Conn. 
Computer Automation, Inc .. Irvine, Cal. 
Controlcraft Corp., West Chicago, III. 
Dataprobe, Inc .• So. Hackensack. N.J. 
Datatron, Inc., Santa Ana, Cal 
Davidson Elctrn. Dev. Co., Erie, Pa. 
Digital Genl Corp .. Clllveland. Ohio 
Dit-MCO International, Kansas City, Mo. 
Dytro Corp., Hicksville, N.Y. 
Epsco, Inc .. WestwOOd, Mass. 
Fairchild Sys. Technology, Palo Alto. Cal. 
General Radio Co .. Concord, Mass. 
Lundy Elctrns. & Sys., Inc., Glen Head, 

N.Y .. 
Marconi Instra., Englewood, N.J. 
McDonnell Douglas Electronics Co., SI. 

Charles, Mo. 
Monitor Systems, Ft. Washington, Pa 
NE$, Inc., Itasca, III. 
Optimized Devices Inc .. Pleasantville, N.Y. 
Program Data Co., Carson. Cal. 
Proto Matic CQ., Cincinnati .. Ohio 
PSC Technology Inc., Glendale, Cal. 
Systems Instrs. Resch., Inc., Atlanta, Ga. 
Tau-Tron. Inc., Lowell, Mass. 
Teradyne, Inc .. Boston, Mass. 
Texas Instruments, Inc., Houston, Tex. 
Therm.lloy Co., Inc., Dallas, TelC. 
Zehntel, Inc., Concord, Cal. 

Testers, LSI (Automatic) 
AD AutomatiOn. Rochester, N.Y. 

Vol 183S6 
Kurz-Kasch Incorporated, Dayton, Ohio 

VOl 18 475 
Ader Assocs., Cambridge, Mass. 
Automated Meas., ,Oakland, Calif. 
Comaltest, Danbury,Conn. 
Computer Automation, Inc., Irvine, Cal. 

*Vol. 4-1973 For addresses, phones and key personnel, see YELLOW Pages_ 

Testers, Meter 
Counterscan Systems, Sutton, Neb. 
Datalron, Inc., Santa Ana, Cal 
Digital Gen'l. Corp .. Cleveland, Ohio 
E-H Resch. Labs., Inc., Oakland, Cal. 
Fairchild Sys. Technology. Palo Alto, Cal. 
IPT Corp., Sunnyvale. Cal. 
Microdyne Instruments Inc., Burlington, 

Mass. 
NES, Inc., Itas.ca, III. 
Optimized Devices Inc .. Pleasantville. N.Y. 
Proto Matic Co., Cincinnati .. Ohio 
PSC Technology Inc., Glendale. Cal. 
Systems Instrs. Resch., Inc., Atlanta. Ga. 
Tau-Tron, Inc., Lowell, Mass. 
Tektronix, Inc., Beaverton, Ore. 
Teradyne, Inc., Boston, Mass. 
Texas Instruments, Inc., Houston, Tex. 
Westinghouse Elec. Corp .. Defense & 

Public Sys, Pittsburgh. Pa. 
Zehntel, Inc .• Concord. Cal. 

Testers, MagnetiC Core 
Chronetlcs, Inc., Mt. Vernon, N.Y. 
E-H Resch. Labs .• Inc., Oakland, Cal. 
Hallmark Standards, Inc., Mt. Vernon. N.Y. 
lDJ ElectroniCS, Troy, Mich. 
MagnetiC Metals Co., Camden. N.J. 
Shallcross, Selma, N.C. 
Sunshine Sci. Instrs., Inc., Philadelphia, Pa. 
Systron Donner Computer Systems Div., 

Concord. Cal. 

Testers, Magnetron 
Cober Elctrns., Inc., Stamford, Conn. 
Energy Systems. Palo Alto. Cal. 
Henry Prods. Co .• Inc., Inwood, N.Y. 
KllovoH Corp., Hackensack, N.J. 
MegavoH, Inc., New York, N.Y. 

Testers, Material 
Acromag, Inc., Wixom. Mich. 
Associated Resch., Chicago, III. 
Atlas Electric Devices. Chicago. III. 
Automation Inds., Danbury, Conn. 
Beckman Instrs .. Cedar Grove. N.J. 
Chatillon John & Sons, Kew Gardens, N.Y. 
Custom Sci. Instrs., Inc .. Whippany. N.J. 
Dillon, W.C. & Co .. Van Nuys 340. Calif. 
Electro Impulse, Inc., Red Bank, N.J. 
Honeywell, Ft. Washington. Pa. 
Kilovolt Corp., Hackensack, N.J. 
LDJ ElectroniCS, Troy, Mich. 
Magnaflux Corp .. Chicago. III. 
MegavoH, Inc., New York, N.Y. 
Ohio Semltronlcs, Columbus, Ohio 
Peschel Instrs., Cape Coral, Fla. 
RFL Inds., Instr. Dlv., Boonlon, N.J. 
Rohde & Schwarz SiS., Passaic, N.J. 
Schaevitz Engrg., Pennsauken, N.J. 
Spellman High Vollage Elctrns. Corp., 

Bronx, N.Y. 
Sunshine Sci. Instrs., Inc., Philadelphia. Pa. 
Thwing-Albert Instr. Co., Philadelphia. Pa. 
O. S. Walker Co., Worcester. Mass. 

Testers, Memory-See 
Testers, Computer Memory 

Testers, Meter 
Optlmallori, Inc., Chatsworth, Cal.· 

1/01,8492 
Automation Dynamics, Northvale, N.J. 
Corning Glass Works, Medfield, Mass. 
Edison Elctrns. Div .. Manchester, N.H. 
Electro Sci. Inds. Portland, Ore. 
Electronic Dev. Corp., Boston, Mass. 
Hallmark Standards, Inc., Mt. Vernon, N:Y. 
Holt Instr. Labs .• Oconto. Wisc. 
Ind'i. Test Equip., Clifton, NJ 
Jewell Electrical Instrs., Manchester, 

N.H. 
Jon.rd Inds. Corp., Bronx, N.Y. 
Julie Research Lab., New York, N.Y. 
Keithley Instrs., Inc., Cleveland, Ohio 
Kikusui Elctrns. Corp .. Kawasaki City, 

Kanagawa-Pref., Japan 
North Hills Elctrn8., Inc., Glen Cove, 

N.Y. 
RFL Inds., Instr. Dlv., Boonton, N.J. 
Simpson Elee. Co., Chicago, III. 
Sunshine Sci. Instrs., Inc., Philadelphia, Pa. 
Weston Instruments, Inc., Newark, N.J. 
Zehntel, Inc., Concord, Cal. 
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Testers, Microwave 
Testers, Microwave 
Waveline, Inc., W. Caidwell, N.J. 

Vol2e629 
Weinschel Engrg. Co., Gaithersburg, 

Md ............................................... Vol 1-534 
AIL, Div. Cutler-Hammer, Inc., Deer Park, 

N.Y. 
Alford Mfg. Co., Winchester, Mass. 
Bowmar Instr. Corp., FL Wayne, Ind, 
Carco Elcirns., Menlo Park, Calif. 
Cober Elctrns., Inc., Stamford, Conn. 
Collins Radio Co., Dallas, Tex. 
Electro Impulse, Inc., Red Bank, N.J. 
Frequency Engrg. Labs., Farmingdale, N.J. 
General Microwave Corp., Farmingdale, 

N.Y. 
General Radio Co., Concord, Mass. 
Kilovolt Corp., Hackensack, N.J. 
Megavolt, Inc., New York, N.Y. 
Micro-Tel Corp., Baltimore, Md. 
Microlab/FXR, Livingston, N.J. 
Pacific Meas., Inc., Palo Alto, Calif. 
Polarad Elctrn. Instrs., Lake Success, N.Y. 
PRO Elctrns., Inc., Westbury, N.Y. 
Rantec Div., Calabasas, Calif. 
Scientific-Atlanta, Inc., Atlanta, Ga. 
Singer Instrumentation Palo Alto Oper., 

Palo Alto, Cal. 
Systron-Donner Kruse Elctrns. Sub., 

Sunnyvale, Cal. 
Vari .. L Co., Inc., Denver, Colo. 
Westinghouse Elec. Corp., Defense & 

Public Sys, Pittsburgh, Pa. 
WiItron Co., Palo Alto, Calif. 
Zehntel, Inc., Concord, Cal. 

Testers, Motor 
Slaughter Co., Ardmore, Okla. Vol 1-505 
Chatillon John & Sons, Kew Gardens, N.Y. 
De Soto Elec. Prods., De Soto, Mo. 
Lundy Elctrns. & Sys., Inc" Glen Head, 

N.Y. 
Scientific Columbus, Columbus, Ohio 
Singer Co., Little Falls, N.J. 
Westinghouse Elec. Corp., Defense & 

Public Sys, Pittsburgh, Pa. 
Zehntel, Inc., Concord, Cal. 

Testers, Potentiometer 
Advance Instr. Corp., Belmar, N. J. 
Associated Resch., Chicago, III. 
Barber-Colman Co., Industrial Instrs. Div., 

Rockford, III. 
Biddle, James G., Plymouth Meeting, 

Pa, 
Bristol Div, Waterbury, Conn 
Computer Instrs., HemPstead, N;Y, 
Dytro Corp., Hicksville, N.Y. 
Electro Sci. Inds., Portland, Ore. 
Freudenberg, B., Inc., New York, N.Y. 
Hallmark Standards, Inc., Mt. Vernon, N.Y. 
Litton Inds., Mt. Vernon, N.Y. 
North Hills Elctrns., Inc., Glen Cove, 

N.Y. 
Penn Airborne Prods., Southampton, Pa. 
Solatron Enterprises, Inglewood, Calif. 
Taylor Instr. Process Control Div., 

Rochester, N.Y. 
Zehntel, Inc., Concord, Cal. 

Testers, Power Supply 
Arnold Magnetics, Culver City, Cal. 
Automation Dynamics, Northvale, N.J. 
Biddie, James G., Plymouth Meeting, 

Pa. 
Del Electronics Corp., Mt, Vernon, N.Y. 
Electronic Dev. Corp., Boston, Mass. 
Hlpotronics, Inc., Brewster, N.Y. 
Julie Research Lab., New York, N.Y. 
Kepco, Inc., Flushing, N.Y. 
Kurz-Kasch Incorporated, Dayton, Ohio 
Megavolt, Inc., New York, N.Y. 
NH Research, Inc., Santa Ana, Calif. 
Optimized Devices Inc., PleasantviHe, N.Y. 
Pacific Meas., Inc., Palo Alto, Calif. 
Peschel Instrs., Cape Coral, Fla. 
Universal Voltronics Corp., Mt. Kisco, 

N.Y, 
Zehntel, Inc., Concord, Cal. 

Testers, Pulse Jitter 
Adar Assocs., Cambridge, Mass. 
Wiltron Co., Palo Alto, Calif. 

Testers, Radar' 
Bird Elctrn., Cleveland, Ohio 
Cober Elctrns., Inc., Stamford, Conn. 
Energy Systems, Palo Alto, C,,1. 
Epsco, Inc., Westwood, Mass. 
Frequency Engrg. Labs., Farmingdale, N.J .. 
General Microwave Corp., Farmingdale, 

N.Y. 
Kilovolt Corp., Hackensack, N,J. 
Megavolt, Inc., New York, N.Y. 
Melpar, Falls Church, Va. 
Singer Co., Little Falls, N.J. 
Tasker Systems, Chatsworth, Cal. 
Vega Pre.clsion Labs., Vienna, Va. 
Westinghouse Elec. Corp., Defense & 

Public Sys, Pittsburgh, Pa. 

Testers, Ratio Voltage 
Biddle, James G., Plymouth Meeting, 

Pa. 
Electro Sci. Inds., Portland, Ore. 
General Resistance, Inc., Mt. Vernon, N.Y. 
Hallmark Standards, Inc., Mt. Vernon, N.Y. 
Julie Research Lab., New York, N.Y. 
NH Research, Inc., Santa Ana, Calif. 
North Atlantic Inds., Plainview, N.Y. 
RFL Inds., Instr. Div., Boonton, N.J. 
Weinschel Engrg, Co., Gaithersburg, 

Md. 
Zehntel, Inc., Concord, Cal. 

Testers, Relay 
Anchor Specialty Mfg., Teterboro, N.J. 
Artisan Elctrns. Corp., Parsippany, N.J. 
Associated Resch., Chicago, III. 
Avtron Mfg., Inc., Cleveland, Ohio 
Counterscan Systems, Sutton, Neb. 
Digitech Data Inds., Inc., Ridgefield, Conn. 
Digitech Data Inds ..• Inc., Ridgefield, Conn. 
Dit-MCO International, Kansas City, Mo. 
Freudenberg, 8., Inc., New York, N.Y. 
Hathaway Industries Inc., Tulsa, Okla. 
Ind'i. Test Equip., Clifton, NJ 
Jonard Inds. Corp., Bronx, N.Y. 
Kurz-Kasch Incorporated, Dayton, Ohio 
New Prod. Engrg" Wabash, Ind. 
North Hills Elctrns., Inc., Glen Cove •. 

N.Y. . 
Optimized Devices Inc., Pleasantville, N.Y. 
Ostby & Barton Co., Providence, R.1. 
Qualco, Los Altos, Cal. 
Sigma Instrs., Inc., Braintree, Mass. 
Slaughter Co., Ardmore, Okla. 
Solatron Enterprises, Inglewood, Calif. 
Struthers-Dunn, Inc., Bettendorf, Iowa 
Sunshine Sci. Instrs., Inc., Philadelphia, Pa. 
Teradyne, Inc., Boston, Mass. 
Wilmar Elctrns. Inc., Torrance, Cal. 
Zehntel, Inc., Concord, Cal. 

Testers, Resistivity 
W-F Products, Inc., Denver, Co. 

Volleg34 
Associated Resch., Chicago, III. 
Automation Dynamics, Northvale, N.J. 
Beckman Instrs., Cedar Grove, N.J. 
Biddle, James G., Plymouth Meeting, 

Pa, 
Boonton Elctrns., Parsippany, N.J. 
Cosar Corp., Garland, Texas 
Custom Sci. Instrs., Inc., Whippany, N.J. 
General Radio Co., Concord, Mass. 
Hipotronics, Inc., Brewster, N.Y. 
Julie Research Lab., New 'fork, N.Y. 
Keithley Instrs., Inc., Cleveland, Ohio 
Matheson Gas Products, East Rutherford, 

N.J. 
North Hills Elctrns., Inc., Glen Cove, 

N,Y. 
Ostby & Barton Co., Providence, R.1. 
Penn Airborne Prods., Southampton, Pa. 
PSC Technology Inc., Glendale, Cal. 
Rohde & Schwarz SiS., Passaic, N.J. 
Shallcross, Selma, N,C. 

Testers, Resistor 
A. D. Data SY8., Inc., Rochester, N.Y. 
Anchor Specialty Mfg., Teterboro, N.J. 
Beckman Instrs., Cedar Grove, N.J. 
Biddle, James G., Plymouth Meeting, 

Pa. 
Boonton Elctrns., Parsippany, N.J. 
Boonton Electronics Corp., Parsippany, 

N.J. 
Davidson Elctrn. Dev. Co., Erie, Pa. 
Electro Sci. Inds., Portland, Ore. 
Freed Transformer Co., Bklyn., N.Y. 
Freudenberg, B., Inc., New York, N.Y. 

PRODUCT INDEX & DIRECTORY 
General Radio Co., Concord, Mass. 
General Resistance, Inc., MI. Vernon, N.Y. 
Hallmark Standards, Inc., Mt. Vernon, N.Y. 
Hickok Elect. Instr., Cleveland, Ohio 
Ind'i. Test Equip" Clifton, NJ 
IPT Corp., Sunnyvale, Cal. 
Julie Research Lab., New York, N.Y. 
Keithley Instrs., Inc., Cleveland, Ohio 
Luft Instrs., Inc., Lincoln, Mass. 
Mercury Elctrns. Corp., Mineola, N.Y. 
North Hills Elctrns" Inc., Glen Cove, 

N.Y. 
Optimized Devices Inc., Pleasantville, N.Y. 
Penn Airborne Prods., Southampton, Pa. 
Peschel Instrs., cape Coral, Fla. 
Quan-Tech, Whippany, N.J. 
RFL Inds., Instr, Div., Boonton, N.J. 
Shallcross, Selma, N.C. 
Simpson Elec. Co., Chicago, III. 
Slaughter Co., Ardmore, Okla. 
Teradyne, Inc., Boston, Mass. 

Testers, Servo-See 
Analyzers, Servo 

Testers, Shock 
Cincinnati Sub-Zero Prods., CinCinnati, 

Ohio ............................................ Vol 1-383 
Blue M Engrg. Co., Blue Island, III. 
Impact-a-Graph Corp., Bedford, Ohio 
IMPACT-O-GRAPH Div., Bedford, Ohio 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y. 
L.A.B .. Corp.; Skaneateles, NY 
Larson Aero Dev., Concord, Calif. 
Sotcher Mllasurement, Cupertino, Cal. 
Spectral Dynamics Corp. San Diego, San 

Diego, Cal. 

Testers, Short-Turn-See 
Testers, Coil 

Testers, Signal Tracing 
AD Automation, Rochester, N. Y, 

Voll-386 
Counterscan Systems, Sutton, Neb. 

Vol 1-417 
Kurz-Kasch Inco'porated, Dayton, Ohio 

Vol 1-475 
Vaco Prods, Co., Chicago, III. Vol 3-1242 
Allied Elctrns., Chicago, III. 
Automated Meas., .Oakland, Calif. 
Automation Dynamics, Northvale, N.J. 
Barnes & Reinecke, Inc., Chicago, III. 
Circon Corp., Santa Barbara, Ca. 
Collins Radio Co., Dallas, Tex. 
Comaltest, Danbury: Conn. 
Computer Automation, Inc., Irvine, Cal. 
Dataprobe, Inc., So. Hackensack, N.J. 
Desco Mfg. Co., Glendale, Calif. 
Dit-MCO International, Kansas City, Mo. 
Dynascan Corp., Chicago, III. 
Dytro Corp., Hicksville, N.Y. 
Heath Co., Benton Harbor, Mich. 
Hughes Aircraft Co., Ind'l. Prods. 

Div.llnd'l. Auto', OceanSide, Cal. 
Hunter Tools, EI Monte, Calif 
Ideal Industries, Inc., Sycamore, III. 
IE Mfg. Co., Chicago, III. 
IPT Corp., Sunnyvale, Cal. 
Jerrold Electronics Corp., Philadelphia, Pa. 
Program Data Co., Carson, Cal. 
PSC Technology Inc., Glendale, Cal. 
Simpson Elec. Co., Chicago, III. 
Systron-Donner Corp .. Concord, Cal, 
Systron-Donner Concord Instr: Div" 

Concord, Cal. 
TektroniX, Inc" Beaverton, Ore. 
Teledyne Philbrick, Dedham, Mass. 
Workman Elctrn. Prods., Inc., Sarasota, 

Fla. 
Zehntel, Inc., Concord, Cal. 

Testers, Solderability-See 
Machines, Solderability 
Testing 

Testers, Spark 
Henry Prods. Co., Inc., Inwood, N.Y. 
Hipotronics, Inc., Brewster; N.Y. 
Micro Instr. Co., Hawthorne, Cal. 
Slaughter Co., Ardmore, Okla. 
Spellman High Voltage Elctrns. Corp., 

Bronx, N.Y. 

Testers, SynchrotResolver 
Advance Instr. Corp., Belmar, N. J. 
Astrosystems, Inc., Lake Success, N.Y. 
Bendix Aerospace-Elctrns., Teterboro, N.J. 
C & A Products, Inc., Woodside, N. Y. 
Clifton Precision, Clifton Hgts., Pa. 
Computer Conversions Corp" East 

Northport, N.Y. 
Control Technology Co., LI.C., N.Y. 
ILC Data Device Corp" Hicksville, N.Y. 
NH Research, Inc., Santa Ana, Calif. 
North Atlantic Inds., Plainview, N.Y. 
Singer Co., Little Falls, N.J. 
Theta Instr. Corp" Fairfield, N.J. 
Zehntel, Inc., Concord, Cal. 

Testers, Tachometer 
Advance Instr. Corp., Belmar, N. J. 
New Era Products, Cleveland, Ohio 
Singer Co., Little Falls, N.J. 
Vibrac Corp., Chelmsford, Mass. 
Zehntel, Inc., Concord, Cal. 

Testers, Telephone - Also see 
Telephone Channel Test & 
Simulator Equipment 

Comstron Corp., Richmond Hill, N.Y. 
Vol 1-500; Vol2e577 

Seg Elctrns, Sub. Comstron Corp., 
Richmond Hill, N.Y. 

Vol 1-500; Vol2e577 
Communications Technology Corp., Los 

Angeles, Cal. 
Computer Automation, Inc., Irvine, Cal. 
Elgin Elctrns. Inc., Waterford, pa. 
Kurz-Kasch Incorporated, Dayton, Ohio 
NES, Inc., Itasca, III. 
Projects Unlimited, Inc., Dayton, Ohio 
Voiceprint Laboratories Corp., Somerville, 

N.J. 
Wiltron Co., Palo Alto, Calif. 
Zehntel, Inc., Concord, Cal. 

Testers, Teletypewriter 
Re-el Circuits, Inc" Saddle Brook, N.J. 

Vol 1-320 
Digitech Data Inds., Inc., Ridgefield, Conn. 
Digitech Data Inds., Inc., Ridgefield, Conn. 
NES, Inc., Itasca, III, 

Testers, Thickness (All 
Types) 

Bicron Elctrns. Co., Canaan, Conn. 
Biddle, James G., Plymouth Meeting, 

Pa. 
Chemical Etching Equip. & Supply, 

Alexandria, Va. 
Custom Sci. Instrs., Inc., Whippany, N.J. 
Edwards High Vacuum, Grand Island, N.Y. 
Electron-Machine Corp., Umatilla, Fla. 
Kaman Sciences Corp., Colorado Springs, 

Colo. 
Kelk, George Ltd., Don MillS, Onl., Canada 
Landis & Gyr, Inc., Elmsford, N.Y. 
Lion Precision Corp, Newton, Mass. 
Magnaflux Corp., Chicago, III. 
Minnetech Labs, Minneapolis, Minn. 
Sloan Technology Corp., Santa Barbara, 

Calif. 
Sunshine Sci. Instrs., Inc., Philadelphia, Pa. 

T.esters, Torque 
Anchor Specialty Mfg., Teterboro, N.J. 
Applied Control Co., Fairfield, N.J. 
B & F Instrs., Inc.; Cornwells Hgts., Pa. 
Bendix, Utica, N.Y. 
BLH Elctrns., Inc., Waltham, Mass. 
Bowmarl ALI, Inc., Acton, Mass. 
Chatillon John & Sons, Kew Gardens, N.Y. 
Cole-Parmer Instr. Co., Chicago, III. 
Dillon, W.C. & Co., Van Nuys 340, Calif. 
Himmelstein; S. & Co., Elk Grove Village, 

III. 
Jonard Inds, Corp" Bronx, N.Y. 
McFadden Elctrns. Co., South Gate, Cain. 
Owatonna Tool Co., Owatonna,. Minn. 
Power Instrs., SkOkie, III. 
Sunshine Sci. Instrs., Inc., Philadelphia, Pa. 
Techni-Tool, Inc., Philadelphia, Pa. 
Vibrac Corp., Chelmsford, Mass. 
Waters Mfg., Inc., Wayland, Mass. 
West Coast Resch. Corp., Los Angeles, 

Calif. 
Zonic Tech. Labs., CinCinnati, Ohio 

::174 Mfrs_ in Bold face with page numbers describe this prOdu.ct in the White pages. 



PRODUCT INDEX & DIRECTORY Thyristors (Includes Silicon Controlled Rectifiers) 
Testers, Tracking & Erosion 

Resistance (Insulation) 
Beckman Instrs., Cedar Grove, N.J. 
Guildllne Instrs., Inc., Larchmont, N. Y. 
Hallmark Standards, Inc., Mt. Vemon, N.Y. 
ITT Jennings, Instrus. & Systems, San 

Jose, Celif. 

Testers, Transistor 
Hickok Elect. InBtr., Cleveland, Ohio 

VoI ..... ll· 
Kurz·Kuch Incorporated, Dayton, Ohio 

Vol 1 ... 75; VoI .... 1S· 
Precision Standarda Corp., .Santa Ans, 

caL ." ......... _ .............. _" ..... "_, VoIle485 
American Elctm. Labs., Inc., Lansdale, Pa 
Automated Meas., Oakland, Calif. 
Beckman InSirs .• (AISSD), Fullerton, Cal. 
Bulova Watch Co .• Valley Stream. N.Y. 
Custom Sci. Instrs .• Inc., Whippany, N.J. 
Oesco Mfg. Co., Glendale, Cal~. 
DyMscan Corp., Chicago, III. 
Fairchild Sys. Technology. Palo Alto, Cal. 
General Microwave Corp .• Farmingdale, 

N.Y. 
Gralex Ind&., Dlv. Gen. Microwave, 

Farmingdale, N.Y. 
Heath Co., Benton Harbor. Mich. 
IPT Corp .. Sunnyvale, Cal. 
MacDonald & Co .• Glendale, Calif. 
Mastech, Inc., Syracuse, N.Y. 
Optimized Devices Inc .• Pleasantville, N.Y. 
Quo-Tech, Whippany, N.J. 
RCA Elctrns. Camps .• Harrison. N.J. 
Rohde & Schwarz Sis .. Passaic, N.J. 
Spectra Sonies, Ogden, Utah 
Syetron-Donner Concord IMlr. Dlv., 

Concord, Cal. 
Tektronix, Inc. Beaverton, Ore. 
Telvac Instr. Co .• Van Nuys, Cal. 
Teradyne, Inc.. Boston. Mass. 
Texas Instruments, Dallas, Tex. 
Trio-Tech, Inc. of Calif" Burbank. Calif. 
Triplett Corp., Bluffton, Ohio 
Velonex. Santa Clara, Calif. 
Workman Elctrn. PrOds., Inc., Sarasota. 

Fla. 

Testers, Transmission & 
Delay 

Cometron Corp., Rlchinond Hili, N.Y. 
VoIle500 

Marconi lnetra., Englewood, N.J. 
Volle484 

Sag ElctmB. Sub. Comstron Corp., 
Richmond HII~ N.y .......... " ....... Volle500 

Bowmar I AU. Inc .• Acton, Mass. 
DigHech Data Inds., Inc., Ridgefield, Conn. 
Oigitech Data IndS., Inc., Ridgefield, Conn. 
Dranetz Engrg. Laba., So. Plainfield, 

N.J. 
Edison Elctrns. Div., Manchester, N.H. 
International Data Sciences, Providence, 

R.I. 
Phelps Dodge Comm., North Haven, 

Conn. 
Railway Comm., Raytown, Mo. 
Rantec DiY., Calabasas, Calif. 
Syatron-Oonnet' oatapul .. DIY., CUlver 

City, CaL 
Syetron-Oonner KruIIe Elctms. Sub., 

Sunnyvale, CII. 
Vert-L Co., Inc., Denver, ColO. 
Willron Co., Palo Alto, Calff. 
Zehntel, Inc., Concord, Cal. 

Testers, Tube 
Cobsr Elctrna., Inc., Stamford, Conn. 

Volle&45 
HICkOk Elect. .Inatr., Cleveland, OhIo 

Vol ..... l1· 
Venua Sclentlflc, Farmingdale, N.Y. 

VoIlet129 
Dy_n Corp., Chicago, ilL 
GTE Sylvania Inc., Seneca Falls, N.Y. 
Heath Co., Benton HarbOr, Mich. 
Henry PrOds, Co., Inc., InwOOd, N.Y. 
Lattin Radio Labs., Owensboro, Ky. 
Mercury Elctms. Corp., Mineola, N.Y. 
RCA Elctrns. Camps., Harrison,N.J. 
RIL Elctrns" Inc., Southampton, Pa 
Scientronles, Barrington, N.J. 
Seco Elctrns. COrp., Hopklns, Minn. 

Testers, Vlbrstlon-$ee 
Vibration Test Systems 

"Vol. 4-1973 

Testers, Voltage Breakdown 
Aasoclaled Resch., Chicago, IH. 

Vol ,,,,,389 
Hlpotronlc8, Inc., erawster, N.Y. 

V0I1-..s5 
m Jennings, San Jon, cal 

VoIl...s8,458 
ITT Jennings, Instrue. & Systems, San 
J~ calH ..... _ ........... _. VoIle.t58,4511 

Slaughter Co., Ardmore. OkIL VoIle505 
Advanced Kinetics, Costa Mesa, Calif. 
AerotronlC Assoes., Inc., Contoocook, N.H. 
Automatic PrOduction Systems Inc., 

Pennsauken, N.J. 
Avtron Mfg., Inc., Cleveland, Ohio 
Beckman Instrs., Cedar Grove, N.J. 
Bendix Corp., Sidney, N.Y. 
Bertan A88oca., Inc~ HIck.vllIe, N.Y. 
Blddla, James G., Plymouth MeetIng, 
PL 

Cober Elctrna., Inc., SIIImfoftI, Conn. 
Cole Instrument Corp., Costa Mesa, Cal. 
Counterscan Syalems, Sutton, Neb. 
Oat Electrontca Corp., Mt. Varnon, N.Y. 
Electricallnstr. Svc" Inc., Mt. Vernon, N.Y. 
Hughes Aircraft Co., Ind'i. ProdS. Diy. 

FACT Sys., Los Angeles, Cal. 
IPT Corp., Sunnyvale, Cal. 
Kahle Engrg. Co., Union City, N.J. 
Kikusui EIctms. Corp., Kawasaki City, 

Kanagawa-Pref., Japan 
Kilovolt Corp., Hsckenaeck., N.J. 
Malco, A Microdot Co., Inc., Chicago, III. 
Megavolt,lnc., New York, N.Y. 
MICro Instr. Co., Hawthorne, Cal. 
Opad Elec. Co., Inc., New York, N.Y. 
Peschellnstrs., Cape Coral, Fla. 
Spellman High VoItagjI Elctma. Corp. 

Bronx, N.Y. 
Tektronix, Inc., Beaverton, Ore. 
Teradyne, Inc., BostOn. Mass. 
Vector Elctrn. Co., Inc., Sylmar, Cal. 
Velonex, Santa Clara, Calif. 

Testing, Environmental-See 
Services, Environmental 
Testing 

Thermistors 
Carborundum Co., Niagara F ..... N.Y. 

VoI2e1157·1159 
Fenwal Elctma., Framingham. M .... 

VoI2e1162 
Keyatone carbon Co., St. Marya,PL 

VoI2e11S5-1189 
Nllnd&., Inc., Hightstown, N.J. 

VoI2eI170,1171 
Omega Engrg., Inc., Stamford, Conn. 

Vol 2"1173 
Triac Elctm. Sys., Forest Hilla, N. Y. 

Vol 2"371,37S 
Arcidy Assoes., Manchester, N. H. 
Bacharach Instr. Co .. Pittsburgh, Pa.· 
CaI-R, Inc., Capacitor DiY., Santa Monica, 

Cal. 
Cal-R, Inc., Santa Monica, Cal. 
Cal·R, Inc., Thermonetics Div., Santa 

Monica, Cal. 
Carbone Corp., Boonton, N.J. 
CeramIC Magnetics. Inc., Fairfield, N.J. 
Conax Corp., Buffalo, N.Y. 
Cox & Co., Inc., New York, N.Y. 
Electro Mats. Corp. Amer., Mamaroneck. 

N.Y. 
GC Electronics, Rockford, III. 
General MICrowave Corp., Farmingdale, 

N.Y. 
Gulton Inds., Inc., Metuchen, N.J. 
Honeywell, Ft. Washington, Pa. 
Interelectronlc8 CorP. Congers, N.Y. 
Mepco, Inc., Morristown, N.J. 
Murata Corp. of AmerIca, ElmSford, 

N.Y. 
Murata Mfg. Co. ltd~Kyoto, Japan 
P.E.T., Inc., Pittsburgh, Pa. 
PRO Elctrns., Inc., Westbury, N.Y. 
RDF Corp" HudSon, N.H. 
RFL Inda., Thermocontrol DIY., 

Boonton, N.J. 
Rodan Ind's., Anaheim, Ca 
TDK Electronlca Co.. Ltd., Chlyoda-ku, 

TOkyo 101, Japan 
TOK EIctm8. Corp., Long IBIand CIty, 

N.Y. 
Texas Instruments, Dallas. Tex. 
Texas Instruments, Attleboro, Mass. 
Thermometries, Inc., Edison, N.J. 

Unlled Elec. Controls Co., Watertown, 
Mass. 

UnHed Sys. Corp., Dayton, Ohio 
Victory Engrg. Corp., Springfield, N.J. 
Welnachel Engrg. Co., Galtheraburg, 

Mel. 
Workman Elctrn. ProdS., Inc., Sarasota, 

Fla. 
Yellow Springs Instr. Co., Inc., Yellow 

Springs, Ohio 

Thermo Compression 
Bonding Equipment 

Hughes Aircraft Co., Welding Equip.llnd'l. 
PrOds. Div .• Oceanside, Cal~. 

Thermocouples, Elements &. 
Accessories 

Modutac, Inc., Norwalk, Conn. 
Vol , ........ 9 

North Hilla Elctms., Inc., Glen Cove. 
N.Y. " .. " ....... _ ......................... " .. Vol:z-358 

Omega Engrg., Inc~ StamfOrd, Conn. 
VoI2e1172, 1173 

PPM, Inc., Bedford, Ohlo ...... _. Vol 1 ... 93 
Alnor Instr. Co., Chicago, III. 
Amersil, Inc., Hillside, N.J. 
Amperex electronic Corp., Hicksville, 

N.Y. 
Amphenol Connector Dlv., Broadview, 

III. 
Amphenol Salea Dlv., Bunker Ramo 

Corp., .Broadvlew, ilL 
ARI Inds., Inc., Franklin Pk., III. 
Bailey Instrs., Inc., Saddle Brook, N.J. 
BaIley Meter CO.,Wicldiffe, Ohio 
Ballantine laboratOries, Inc., Boonton" 

N.J. 
Barber·Colman Co., Industriallnstrs. Div., 

Rockford, III. 
Barker Elec. Sis., Ship Bottom, NJ 
Beckman Instrs., (AISSD), Fullerton, Cal. 
Best Elecs. DiY., Seattle, Wash. 
Bram Metaliurgical·Chern. Co., Phila., Pa. 
Bristol DiY, Waterbury, Conn 
Burns Engrg:, Inc., Minneapolis, Minn. 
Conax Corp., Buffalo, N.Y. 
Coming Glass Works, Tech. PrOds. Div., 

Coming, N.Y. 
FoxbOro Co., Foxboro, Mass. 
Fredericks Co., Huntingdon Valley, Pa. 
General Elec. Co., Lamp Parts & Equip. 

Sales Opar., Cleveland, Ohio 
General Lab. Assocs., Norwich, N.Y. 
Honeywell, Ft. Washington, Pa. 
Hy-Cal Engrg., Santa Fe Springs, Cal. 
J.B.T lnetra.,lnc~ N_ Haven, Conn. 
Leeds & Northrup Corp., No. Wales, Pa. 
Laico IndS., Inc., New York, N.Y. 
Marlin Mfg. Corp., Cleveland, Ohio 
Materials for Elctrns., Inc., Jamaica, N.Y. 
National Beryllia Corp" Haskell, N.J. 
NE$, Inc., Itasca. HL 
Nuclear Sys., Garland, Tex. 
ROF Corp., Hudson, N.H. 
Revere Elctm. DiY., Wallinglord, Conn. 
Recorder Systems Div .. E. Greenwich, R.I. 
Sigma Instrs., Inc., Braintree, Mass. 
SImpaon EIec. Co., ChIcago. III. 
Syscon Int'l., Inc., So. Bend, Ind. 
Texas Instruments, AttlebOro, Mass. 
Thermal Sys .• los Angeles, Cal. 
Thermo Elec, Co., Inc., Saddle Brook, N.J. 
UnHed Elec. Controls Co., Watertown, 

Mass. 
UnHed Sensor & Control Co., Watertown, 

Mass. 
Vacuum ProdS., Inc., MI. Vernon, N.Y. 
Watlow Elec. Mfg. Co., SI. Louis, Mo. 
Weston Instruments, Inc., Newark, N.J. 
Westronlcs, Inc., Ft. Worth, Tex. 

Thermocouple Devices &. 
Materials-,See 
Cooling/Heating Modules, 
Thermoelectric 

Thermoelectric Gene.rstors
See Generators; 
Thermoelectric 

Thermometel's, Electronic (All 
Types)-See Meters, 
Temperature 

For addresses, phones and key personnel, see YELLOW Pages. 

Thermometers, Resistance 
Elmwood Sensora, Inc.; CranBtOn, R.I. 

VoI2e1161 
Omega Engrg., Inc., Stamford, Conn. 

Vol2e1173 

Thermopiles 
Bailey Instrs., Inc., Saddle Brook, N.J. 
Barnes Engrg. Co., Stamford, Conn. 
General Microwave Corp., Farmingdale, 

N.Y. 
Hy·Cal Engrg., Santa Fe Springs, Cal. 
Leico Inds., Inc., New York, N.Y. 
Omega Engrg., Inc., Stamford, CoM. 
RDF Corp., Hudson, N.H. 
Santa Barbara Resch. Ctr., Goleta, Cal~. 
Syscon Inl'l., Inc., So. Bend, Ind. 
VirTis Co., Gardiner, N.Y. 

Thermostats-Also See 
Switches, Thermally 
Actuated; Controls, 
Temperature 

Burling Instr. Co., Chatham, N.J. 
Chatham Controls Corp., Chatham, N.J. 
Cox & Co., Inc., New York, N.Y. 
Elmwood Sensors, Inc., Cranston, R.I. 
Essex International, Mansfield, Ohio 
Fenwal, Inc., Ashland, Mass. 
General ElectriC, Shelbyville, Ind. 
Honeywell, Mpls., Minn. 
Princo Instrs., Southampton, Pa. 
Texas Instruments, Attleboro, Mass. 
Texas Instruments, Control PrOds. Div., 

Attleboro, Mass. 
Trans·Met Engrg., La Habra, Cal. 
Triac Elctm. Sys., Forest Hills, N. Y. 
United Elee. Controls Co., Watertown, 

Mass. 
Warren G·V Communications, Livingston, 

N.J. 
Watlow Elec. Mfg. Co., SI. Louis, Mo. 

Thin-Film Memory Systems, 
Planar-See Memory 
Systems 

Thyratrons-,See Tubes, 
Thyratron 

Thyristors (Includes Silicon 
Controlled Rectifiers) 

Amperex Elctronlc Corp., SlatersVille, 
R.I .............. _ .............................. VoI2e1183 

ECC Corp., Euless, Tex.,. VoI4e508-511· 
Hunt Electronics Co., Dallas, Tex. 

VoI4e516-52S' 
Hutson Industries, Dallas, Tex. 

Vol ze904,905 
RCA Solid State Dlv., Somerville, N. J. 

VoI4e436· 
RCA SOlid State Dlv., MOS IC Mktg., 

Somerville, N. J ....................... VoI4e436· 
RCA SolId State Div •• Unear Integrated 
Circuits, Somerville, N. J ..... Vol 4...,6· 

RCA Solid State Dlv., Packaged Circuit 
Functions, Somerville, N. J. Vol 4e436· 

RCA Solid State Dlv., Thyristors & 
Rectlflera, Somerville, N. J. Vol 4e436' 

RCA SOlid State Dlv., Transistors, 
Somerville; N. J ....................... Vof 4e436' 

Triac "Ictm. Sys., Forest Hills. N. Y. 
Vol 2"369,370,372 

Unltrode Corp., Watertown; Mass. 
Vol ze961.962 

Westinghouse Elec., Youngwood, Pa. 
Vol ze978,979; VoI4"534,S3S· 

Amperex electronIC Corp., HlcksvlDe, 
N.Y. 

Calvert Elctms., Inc" New York, N.Y. 
Carter Semiconductor, Syossett, N.Y. 
Electronic TranSiStors, Flushing, N.Y. 
FMC Corp., Homer City, Pa. 
General E1ec. Co., Elctrn. Compa. SIs. 

Dept., Schenectady, N.Y. 
Intemetional Rectifier, EI Segundo, Cal. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
National Elctrns., Geneva, III. 
RCA Elctms. Camps., Harrison, N.J. 
Sarkes Tarzian, Inc., Bloomington, Ind. 
Semicon Inc., Burlington,Mass. 
Texas Instruments, Dallas, Tex. 
Transitron Elctrn. Corp., Wakefield, Mass. 
Variar\ Assocs .. Palo Alto, Cal. 
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Timers, Counting 
Ties, Wire & Cable-See Wire 

& Cable Ties 

Timer Switches-See 
Switches, Time Delay 

Timers, Counting 
Berkeley Instrs., Inc., Santa Ana, Cal. 

Volles92 
Chrono-Iog Corp., Broomall, Pa. 

Vol 1.333 
Electronic Research Co., Shawnee 

Mission, Kan ............................. Vol 1...,1 
Sealectro Corp., Mamaroneck, N.Y. 

Vol 2'11133 
Systron-Donner Corp., Concord, Cal. 

Voiles08 
Systron·Donner Concord Instr. Div., 

Concord, Cal ...•.••••...••••••...•••••••• Voll.508 
Thiem Industries, Inc., Torrance, Cal. 

VoIle3S7 
Abrams Instr., Lansing, Mich. 
American Time Products, Woodside, 

N.Y. 
Anadex Instrs., Inc., Van Nuys, Cal~. 
Artisan Elctms. Corp., Parsippany, N.J. 
Automatic Timing & Controls, Inc., King of 

Prussia, Pa. 
Autronlcs Corp., Pasadena, Calif. 
Bowmar Instr. Corp., Ft. Wayne, Ind. 
Bristol Saybrook Co., Old Saybrook, 

Conn. 
Controlcraft Corp., West Chicago, III. 
Cramer Division, Old Saybrook, Conn. 
Datametrics Inc., Wilmington, Mass. 
Oil An Controls, Inc., Boston, Mass. 
Durant Digital Instrs., Watertown, Wlsc. 
Eagle Signal, Davenport, Iowa 
Eldorado Electrodata, Concord, Cal. 
ENM Co., Chicago, III. 
ESE, Inglewood, Cal. 
Fork Standards, W. Chicago, III. 
General Elec., W. Lynn, Mass. 
Guardian california, Culver City, Cal. 
Harshaw Chem. CO.,Cleveland,Ohio 
Heath Co., Benton Harbor, Mich. 
HI-G, Windsor Locks, Conn. 
IEC Electronics Corp., E. Rochester, N.Y. 
Industrial Timer Corp., Parsippany, N.J. 
Kessler-Ellis Prods., Atlantic Highlands, 

N.J. 
Logiconcepts Inc., Los Alamitos, Cal. 
Magnecrafl Elec., Chicago, III. 
Master Elctrn. Controls, Santa Monica, 

Cal. 
MKC Elctrns. Corp., Kansas City, Kans. 
NES, Inc., Itasca, III. 
North American Philips Controls Corp., 

Cheshire, Conn. 
PPM, Inc., Bedford, Ohio 
Precision Timer Co., Westbrook, Conn. 
Presin Co., Inc., Shelton, Conn. 
Raymond Controls Corp., Middletown, 

Conn. 
Scientronics, Barrington, N.J. 
Shlgoto Inds., Ltd., New York, N.Y. 
Signetics. Corp., Sunnyvale, Calif. 
Sollee Corp., No. Hollywood, Cal. 
Square D Co., Park Ridge, III. 
Struthers-Dunn, Inc., Bettendorf, Iowa 
Sunshine Sci. Instrs., Inc., Philadelphia; Pa. 
Systron-Donner Datapulse Dlv., Culver 

City, Cal. 
Systron'Donner Kruse Elctrns. Sub. 

Sunnyvale, cal. 
Systron-Donner Microwave Dlv., Van 

Nuys, Cal. 
Systron Donner TrygonElctrns. Sub., 

Westbury, N.Y. 
Tektronix, Inc., Beaverton,Ore. 
Tempo Instrument, Inc., Plainview, N.Y. 
Tenor Co., Inc., New Berlin, Wisc. 
Texas Instruments, Inc., Houston, Tex. 
Triac Elctrn. Sys., Forest Hills, N. Y. 
Veeder-Root, Hartford, Conn. 
Warren .G-V Communications, Livingston, 

N.J. 

Timers, Cycle & Reset 
Diversified Elctrns., Evansville, Ind 

Vol 2'1731; VoI4~79' 
General Time Corp., Thomaston, Conn. 

Vol2ea44 
Logitek, Inc., Farmingdale, N.Y. 

Vol2ea54 
North American Philips Controla Corp., 

Cheshire, COlin ......................... Vol2ea57 

Struthers-DuM,lnc., Pitman, N.J: 
Vol2e885 

Thiem Industrfes,lnc., Torrance,Cal. 
Vol 1.367 

Allied Control Co., Plantsville, Conn. 
American Time Products, Woodside, 

N.Y. 
Automatic Timing & Controls, Inc., King of 

Prussia, Pa. 
Bell Industries, Compton, Cal. 
Bristol Saybrook Co., Old Saybrook, 

Conn. 
Compuline Corp., Paoli,Pa. 
Connor-Winfield Corp., West Chicago, 

m. 
Controls Div., Elizabeth, N.J. 
Cramer Division, Old Saybrook, Conn. 
Eagle Signal, Davenport, Iowa 
Electronic Research Co., .Shawnee . 

Mission, Kan. 
ESE, Inglewood, cal. 
General Eleetric, Shelbyville, Ind. 
Hartman Electrical Mfg., Mansfield, Ohio 
Heath Co., Benton Harbor, Mich. 
Industr:ial Timer Corp., Parsippany, N.J. 
Ingraham Inds., Controls Div., 

Elizabethtown, Ky .. 
Landis & Gyr, Inc., Elmsford, N.Y. 
Logiconcepts Inc., Los Alamitos, Cal. 
Magnecrafl Elec., ChicagO, ilL . 
Master Elctrn. Controls, Santa Monica, 

Cal. 
Meson Electronics Co. Inc., Rochester, 

N.Y. 
MKC Elctrns. Corp., Kansas C~y,Kans. 
Potter & Brumfield, Princeton, Ind. 
Raymond Controls Corp" Middletown, 

Conn. 
Relay Specialties Inc., Fair Lawn, N.J. 
Ripley Co., Inc., Middletown, Conn. 
Signetics. Corp., Sunnyvale, Calif. 
Singer Co., Schiller Park, III. 
Square D Co., Park Ridge, III. 
Syracuse Elctrns. Corp., Syracuse, N.Y. 
Systron.Oonner Concord Instr. Dlv., 

Concord, CeI. 
Tempo Instrument, Inc., Plainview, N.Y. 
Tenor Co., Inc., New Berlin, Wise. 
Triac Elctrn. Sys., Forest Hills, N. Y. 
Vanguard Relay Corp., Lindenhurst, N.Y. 
Warren G-V Communications. Livingston, 

N.J. 

Timers, Delay· Also See 
Delays, Time 

Guardian Elec. Mfg. Co., Chicago, III. 
Vol 2'1768,784 

HI-G, Windsor Locks, Conn. 
Vol 2'1793,795 

Thiem Industries, Inc., Torrance, Cal. 
Volle367 

Abrams Instr., Lansing, Mich. 
American Time Products, WoodSide, 

N.Y. 
Autronics Corp., Pssadena, Calif. 
Bristol Saybrook Co., Old Saybrook, 

Conn. 
Connor-Winfield Corp., West Chicago, 

III. 
Fork Standards, W. Chicago, III. 
landis & Gyr, Inc., ElmSford, N.Y. 
North American Philips Controls Corp., 

Cheshire, Conn. 
Relay Specialties Inc., Fair Lawn, N.J. 
Ripley Co., Inc:, Middletown, Conn. 
Sigma InSlrs., Inc., Braintree, Mass. 
Struthers-DuM, Inc., Pitman, N.J. 
Tektronix, Inc., Beaverton, Ore. 
Tenor Co., Inc., New Berlin, Wise. 
Triac Elctrn. Sys., Forest Hills, N. Y. 
Warren G-V Communications, Livingston, 

N.J. 

Timers, Electrolytic Cell 
Plessey Electro-Products, Los Angeles, 

Cal ............... : ................. ; .... ".; ..... VOI2e360 
Compuline Corp., PaOli, Pa. 
Cramer Division, Old Saybrook, Conn. 
Curtis Instrs., Inc., MI. Kisco, N.Y. 
Fredericks Co., Huntingdon Valley, Pa. 
Master Elctrrl. Controls, SarIta Monica; 

Cal. .' 

Sprague Elec. Co., No. Adams, Mass. 

PRODUCT INDEX & DIRECTORY 

Timers, Interval 
Chrono-log· Corp:,· Broomall, PII. 

Vol 1.333 
General Time Corp., Thomaston, Conn. 

Vol 2'1344 
Hi-G, Windsor Locks, Conn ••••• \1'012'1195 
Logltek, Inc., Farmingdale, N.Y. 

VOl 2'1354 
North Ameri.can Philips Controls Corp., 

Cheshire, Conn ....... ; .•••• ; •••..••••••• Vol 2'1357 
Precision Timer Co., Westbrook, Conn. 

Vo12e363 
Sealeclro Corp., Mamaroneck, N.Y. 

Vol 2'11133 
Struthers-Dunn, Inc., Pitman, N.J. 

Vol 2"885 
Thiem Industries, Inc., Torrance, Cal. 

Vol fe367 
Abrams Instr., Lansing, Mich. 
Adar Assocs., Cambridge, Mass. 
Allen-Bradley Co., Milwaukee, Wlsc. 
Allied Control Co., Plantsville, Conn. 
American Time Products, Woodside, 

N.Y. 
Amtron Inc., Midlothian, III. 
Anadex Instrs., Inc., Van Nuys, Calif. 
Artisan Elctrns. Corp., Parsippany, N.J. 
Automatic Timing & Controls, Inc., King of 

Prussia, Pa. 
Autronlcs Corp., Pasadena, Calif. 
Bristol Saybrook Co., Old SaybrOok, 

Conn. 
Bulova Watch Co., Valley Stream, N.Y. 
Bulova Watch Co., Flushing, N.Y. 
Compuline Corp., Paoli: Pa. 
Connor-Winfield Corp., West Chicago, 

III. 
Controlcraft Corp., West Chicago. III. 
Controls Div., Elizabeth, N.J. 
Corning Glass Works,Fluidic Products 

Dept., Corning, N.Y. 
Cramer Division, Old Saybrook, Conn. 
Curtis Instrs., Inc., Mt. Kisco, N.Y. 
Cutler-Hammer, Milwaukee, Wisc. 
Deltrol Controls, Milwaukes, Wiso.' 
Oil An Controls, Inc., Boston, Mass. 
Dimco-Gray Co., Dayton, Ohio 
Diversified Elctnns., Evansville, Ind 
Dynamic Controls Corp., S. Windsor, 

Conn. 
Dynapar Corp., Gurnee, III. 
Dytro Corp., Hicksville, N.Y. 
Eagle Signal, Davenport, Iowa 
Electro-Module; Inc., Pomona, Cal. 
Electronic Research Co., Shawnee 

Mission, Ksn. 
ESE, Inglewood, Cal. 
Fairchild Space & Defense Sys., Syosset, 

N.Y. 
Farmer Elec. Prods. Co., Inc., Natick, 

Mass. 
Ferwalt, W.H., Inc., Lapwai, Idaho 
Fork Standards, W. Chicago, III. 
Furnas Elec. Co., Batavia, III. 
Guardian California, Culver City, Cal. 
Harshaw Chem. Co., Cleveland, Ohio 
Heath Co., Benton Harbor, Mich. 
IEC Electronics Corp., E. Rochester, N.Y. 
Industrial Timer Corp., Parsippany, N.J. 
Ingraham Inds., Controls Div., 

Elizabethtown, Ky. 
Instrument Components Co., Mentor, 

Ohio 
Janco Corp., Burbank, Cal. 
Lab-line Instrs., Inc., Melrose Park, III. 
Landis & Gyr, Inc., Elmsford, N.Y. 
Ledex, Inc., Deyton, Ohio 
Lektra Labs., Inc., College POint, N.Y. 
Lisk, G.w. Co.; Clifton Springs, N.Y. 
Logiconcepts Inc., Los Alamitos, Cal. 
Magnecraft Elec., Chicago, III. 
Mallory Timers, Indpls., Ind. 
Master Elctrn. Controls, Santa Monica, 

Cal.' 
McDonnell Douglas Electronics Co., St. 

Charles, Mo. 
Meloy Laboratories Inc., Springfield, 

Va. 
Meson Electronics Co. Inc., Rochester, 

N.Y. 
Midtex/Aemco, Manksto, Minn. 
MKC Elctms. Corp., Kansas City, Kans. 
Monsanto Company, Electronic 

Instruments, W. Caldwell, N.J. 
NE5, Inc., Itasca, III. 
Panametricslnc., Waltham, Mass. 
Paragon E1ec. Co., Two Rivers, Wisc. 

Potter & Brumfield, Princeton, . Ind.· 
PPM" Inc., lIe,"ord, Ohio . 
Precision Dynamics Corp., Burbank, Cal. 
Raymond Controls Corp:, Middilltown, 

Conn. . 
Relay Specialties Inc., Fair Lawn, N.J. 
Ripley Co., Inc., Middletown, ·Conn. 
Sangamo Elec. Co" Springfield, III. 
Scientronics, Barrington. N.J. 
Sequential Information Systems, Elmsford, 

N.Y. 
Signetics. Corp., Sunnyvale, Calif. 
Singer Co., Schiller Park, III. 
Soltec Corp., No. Hollywood, Cal. 
Square D Co., Park Ridge, III. 
SloCk Drive Prods., New HydePk., N.Y .. 
Struthers-Dunn, Inc., Bettendorf, Iowa 
Sunshine Sci. Instrs., Inc., Philadelphia, Pa. 
Syracuse Elctrns. Corp., Synacuse. N.Y. 
Systron-Donner Concord Instr.Dlv., 

Concord, Cal. . 
Taylor Instr. Process Control Div., 

Rochester, N.Y. 
Tech Serv., Inc., Fogelsville, Pa. 
Technic, Inc., P~ovidence, R.I. 
Tektronix, Inc., Beaverton, Ore. , 
Tempo Instrument, Inc., Plainview, N.Y. 
Tenor Co., Inc., New Berlin, Wise. 
Triac Elctrn. sys., Forest Hills, N. Y. 
Warren G-V Communications, livingston, 

N.J. 
Zenith Controls Inc., Chicago, III. 

Timers, Programmed 
Autronics Corp., Passdena, Calif. 

Vol 2'1333 
Chrono-log Corp., BrOomall, Pa. 

Vol 1'333 
ESE, Inglewood, cal... ................ Vol 2'1337 
Matrix Corp., Beech Grove, Inc!. 

Vol 2'1355 
Metric 5ys., Ft. Walton Beach, Fla. 

Vol 1.356 
PrecisiOn Timer Co., Westbrook, Conn. 

Vol2e361,363 
Thiem Industries, Inc., Torrance, Cal. 

Volle367 
Triac Elctrn. 5ys .. Forest Hills, N. Y. 

VoI2e371,374 
Adar Assocs., Cambridge, Mass. 
Allied Control Co., Plantsville, Conn. 
Allied Elctrns., Chicago, III. 
American Time Products, WoodSide, 

N.Y. 
Artisan Elctrns. Corp., Parsippany, N.J. 
Automatic Timing & Controls, Inc .. King Of 

Prussia, Pa. 
Bendix, Utica, N.Y. 
Bristol Saybrook Co., Old Saybrook, 

Conn. 
Bulova Watch Co., Freq. Control 

Prods., Woodside, N.Y. 
Bulova Watch Co., Valley Stream, N.Y. 
Bulova Watch Co., Flushing, N.Y. 
Burr-Brown Resch. Corp., Tucson, ArIz. 
CALEX (California Elctrn. Mfg. Co,), 

Alamo, Calif. 
Compuline Corp., Paoli, Pa. 
Controls Div., Elizabeth, N.J. 
Cramer Division, Old Saybrook, Conn. 
Datametrics Inc., Wilmington, Mass. 
Datatron, Inc., Santa Ana, Cal 
Datum, Im::., Anaheim, Calif. 
Deltrol Controls, Milwaukee, Wisc. 
Oil An Controls, Inc., Boston. Mass. 
Dynapar Corp., Gurnee, III. 
Eagle Signal, Davenport, Iowa 
Electro-Module, Inc., !>omona, Cal. 
Electro-Pacific, Inc., Goleta, Calif. 
Elect.onlcResearch Co., Shawnee 

Misslol), Kan. 
Fork $tandards,W. Chicago, ilL 
General Time Corp., Tho",aston, Conn. 
Guardian California, Culver City, Cal. 
Harshaw Chem. Co., Cleveland, Ohio 
Heath Co;. Benton Harbor, Mioh. 
HI-G, Windsor Locks, Conn. 
Ind'i. Control Co., farmingdale, N.Y. 
Industrial Timer Corp., Parsippany, N.J. 
Ingraham Inds .. C&tr.ols Div., 

Elizabethtown, Ky. 
Intermatic, Spring Grove, III. 
landis & Gyr, Inc., ElmsfOrd, .N.Y. 
Ledex, Inc •. , Dayton, Ohio 
Logicon<:epts Inc., Los Alamitos, Cal. 
Logltek, Inc., Farmingdale, N.Y. 
LVC Inds. Inc., Flushing, N.Y. 
Magnecrafl Elec., Chicago, III. 
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Mallory Timers, Indpls., Ind. 
Master Elctrn. Controls, Santa Monica, 
,Cal. 

Midtexl Aemco, Mankato, Minn. 
Midwest Controls Co" lincoln, Neb, 
Monsanto Company, Electronic 

Instruments, W. Caldwell, N.J. 
North American Philips Controls Corp., 

Cheshire, Conn. 
PPM, Inc., Bedford, Ohio 
Precision DynamiCS Corp., Burbank, Cal. 
Precision Mechanisms Corp., 

Westbury, N.Y. 
Ratelco, Inc., Seattle, Wash. 
Raymond Controls Corp., Middletown, 

Conn, 
Relay Specialties Inc., Fair Lawn, N.J. 
Ripley Co .. Inc., Middletown, Conn. 
Signetics. Corp., Sunnyvale, Calif. 
Singer Co., Schiller Park, III. 
Sprengnether, W.F. Instr. Co., Inc" St. 

Louis, Mo. 
Struthers-Dunn, Inc., Bettendorf, Iowa 
Syracuse Elctrns. Corp., Syracuse, N.Y. 
Systron-Donner Concord Instr. Dlv., 

Concord, Cal. ' 
Tempo Instrument, Inc., Plainview, N.Y. 
Tenor Co., Inc., New Berlin, Wisc. 
Texas Instruments, Attleboro, Mass, 
Vanguard Relay Corp., lindenhurst, N,Y. 
Zenith Controls Inc., Chicago, III. 

Timers, Sequence 
Alrflyte Elctrns. Co., Bayonne, N.J. 

Vol 2"631 
Chrono-Iog Corp., Broomall, Pa. 

Vol 10 333 
Diversified Elctrns., EvanSVille, Ind 

VoI4~79* 
General Time Corp., Thomaston, Conn. 

Vol 20344 
Matrix Corp., Beech Grove, Ind. 

Vol203SS 
Sealectro Corp., Mamaroneck, N.Y. 

Vol 201133 
Thiem Industries, Inc., Torrance, Cal. 

Vol 10367 
Triac Elctrn. Sys., Forest Hills, N. Y. 

Vol 20371,374 
Abrams Instr., Lansing, Mich. 
Allied Control Co., Plantsville, Conn. 
American Time Products, Woodside, 

N.Y. 
Amtron Inc., Midlothian, III. 
Artisan Elctrns. Corp., Parsippany, N.J. 
Automatic Timing & Controls, Inc., King of 

Prussia, Pa. 
Autotron, Inc., Danville, III. 
Autronics Corp., Pasadena, Calif. 
Bell Industries, Compton, Cal. 
Bendix, Utica, N.Y. 
Bowmar Instr. Corp., Ft. Wayne, Ind. 
Bristol Div, Waterbury, Conn 
Bristol Saybrook Co" Old Saybrook, 

Conn, 
Bulova Watch Co., Valley Stream, N.Y. 
Bulova Watch Co., Flushing, N.Y. 
Burr-Brown Resch. Corp., Tucson, Ariz. 
CALEX (California Elctrn. Mfg. Co,), 

Alamo, Calif. 
Controlcrait Corp., West Chicago, III. 
Controls Div., Elizabeth, N.J. 
Cramer Division, Old Saybrook, Conn. 
Datametries Inc., Wilmington, Mass. 
Davidson Elctrn. Dev. Co., Erie, Pa. 
Deltrol Controls, Milwaukee, Wisc. 
Dynapar Corp., Gurnee, III. 
Eagle Signal, Davenport, Iowa 
Electro-Module, Inc., Pomona, Cal. 
Electronic Research Co .. Shawnee 

Mission, Kan. 
ESE, Inglewood, Cal. 
Fairchild Space & Defense Sys., Syosset. 

N.Y. 
Fork Standards, W. Chicago, III. 
Furnas Elec. Co., Batavia, III. 
Guardian California, Culver City, Cal. 
Harshaw Chern. Co., Cleveland, Ohio 
Heath Co., Benton Harbor, Mich. 
Heitz, Karl, Inc., New York, N.Y. 
Hi-G. Windsor Locks, Conn. 
Ind'i. Control Co., Farmingdale, N.Y. 
Industrial Timer Corp., Parsippany, N.J. 
Ingraham Inds., Controls Div., 

Elizabethtown, Ky. 
LandiS & Gyr, Inc., Elmsford, N.Y. 
Ledex, Inc., Dayton, Ohio 
Logiconcepts Inc., Los Alamitos, Cal. 

Logltek, Inc., Farmingdale, N.Y. 
Magnecraft Elec., Chicago, III. 
Mallory Timers, Indpls .. Ind. 
Master Elctrn. Controls, Santa Monica, 

Cal. 
Mldtex/Aemco, Mankato, Minn. 
MKC Elctrns. Corp., Kansas City, Kans. 
NES, Inc., Itasca, III. 
North Amerlc/ln Philips Controls Corp., 

Cheshire, Conn. 
Paragon Elec. Co., Two Rivers, Wisc. 
PPM, Inc., Bedford, Ohio 
Precision Dynamics Corp., Burbank, Cal. 
Precision Mechanisms I:orp. 

Westbury, N.Y. 
PreciSion Timer Co., Westbrook, Conn. 
Raymond Controls Corp., Middletown, 

Conn. 
Relay Specialties Inc., Fair Lawn, N.J. 
Ripley Co., Inc., Middletown, Conn. 
Scientronies, Barrington, N.J. 
Signeties. Corp .. Sunnyvale, Calif. 
Singer Co .. Schiller Park, III. 
Square 0 Co., Park Ridge, III. 
StrutherS-Dunn, Inc., Bettendorf, Iowa 
Syracuse Elctrns. Corp., Syracuse, N.Y. 
Taylor Instr. Process Control Div., 

Rochester, N.Y. 
Tempo Instrument, Inc., Plainview, N.Y. 
Tenor Co., Inc., New Berlin, Wisc. 
Texas Instruments, Attleboro, Mass. 
Vanguard Relay Corp., lindenhurst, N.Y. 
Warren G-V Communications, Livingston, 

N.J. 
Zenith Controls Inc., Chicago, III. 

Timers, Solid State 
Allied Control Co., Plantsville, Conn. 

VOl 2"687 
ESE, Inglewood, Cal ............ _ ...... Vol 20337 
Flight Sys., Inc., Mechanicsburg, Pa. 

Vol207S3 
General Time Corp., Thomaston, Conn. 

Vol 20344,34S 
HI-G, Windsor Locks, Conn ..... Vol 20794 
Matrix Corp., Beech Grove, Ind. 

Vol203SS; Vol 40387* 
Statek Corp., Orange, Cal ......... Vol 20449 
Thiem Industries, Inc., Torrance, Cal. 

Vol 10367 
Triac Elctrn. Sys., Forest Hills, N. Y. 

VQI20371,374 
Abrams Instr., LanSing, Mich. 
Adams & Westlake, Elkhart. Ind. 
Air-O-Tronies Prods .. Morrisville, N.Y. 
Allen-Bradley Co., Milwaukee, Wise. 
American Time Products, WoodSide, 

N.Y. 
Amtron Inc., Midlothian, III. 
Arrow-Hart, Inc., Hartford, Conn. 
Artisan Elctrns. Corp., Parsippany, N.J. 
Automatic Timing & Controls, Inc., King of 

Prussia, Pa: 
Autronics Corp., Pasadena, Calif. 
Bell Industries, Compton, Cal. 
Bristol Saybrook Co., Old Saybrook, 

Conn. 
Bulova Watch Co., Freq. Control 

Prods., WoodSide, N.Y. 
Bulova Watch Co., Servo Prods. 

Elctrns. Dlv., WoodSide, N.Y. 
CALEX (California Elctrn. Mfg. Co.), 

Alamo, Calif. 
Coil Co. of Amer., Northvale. N.J. 
Compuline Corp., Paoli, Pa. 
Connor-Winfield Corp., West Chicago, 

III. 
Controlcrait Corp., West Chicago. III. 
Controls Div., Elizabeth, N.J. 
Cramer Division, Old Saybrook, Conn. 
Curtis Dev. & Mfg., Milwaukee, Wise. 
Cutler-Hammer, Milwaukee, Wisc. 
Datum, Inc., Anaheim, Calif. 
Digital Equip. Corp., Maynard, Mass. 
Diversified Elctrns., Evansville, Ind 
Eagle Signal, Davenport, Iowa 
Electro-Module, Inc., Pomona, Cal. 
Electronic Research Co., Shawnee 

MiSSion, Kan. 
Farmer Elec. Prods. Co., Inc .• Natick, 

Mass. 
Ferwafl, W.H., Inc., lapwai, Idaho 
Fork Standards, W. Chicago, III. 
Furnas Elec. Co., Batavia, III. 
Guardian California. Culver City, Cal. 
Harrel, Inc., E. Norwalk, Conn. 
Hartman Electrical Mfg., Mansfield; Ohio 
Heath Co., Benton Harbor, Mich. 

Tools, Crimping & Swaging 
Hoagland Instr., Dayton, N.J. 
IEC Electronics Corp .. E. Rochester. N.Y. 
Intermatic, Spring Grove, III. 
Jordan Controls, Milwaukee. Wisc. 
Landis & Gyr, Inc., Elmsford, N.Y. 
Ledex, Inc., Dayton, Ohio 
Logiconcepts Inc., Los Alamitos, Cal. 
Logltek, Inc., Farmingdale, N.Y. 
Magnecraft Elec., Chicago, III. 
Mallory Timers, Indpls., Ind. 
Master Elctrn., Controls, Santa Monica, 

Cal. 
Meson Electronics Co. Inc., Rochester, 

N.Y. 
Micro Components Corp., Cranston, R.I. 
Midland Standard Inc., Elgin, III. 
Mldtexl Aemco, Mankato, Minn. 
MKC Elctrns. Corp., Kansas City. Kans. 
National Semiconductor, Santa Ciara, Cal. 
NES, Inc., Itasca, III. 
North American Philips Controls Corp., 

Cheshire, Conn. 
Potter & Brumfield, Princeton, Ind. 
Precision Dynamics Corp., Burbank. Cal. 
Precision Timer Co., Westbrook, Conn. 
Raymond Controls Corp., Middletown, 

Conn. 
Relay Specialties Inc., Fair Lawn, N.J. 
Ripley Co .• Inc., Middletown, Conn. 
Signetics. Corp., Sunnyvale, Calif. 
Sprengnether. W.F.lnstr. Co., Inc., St. 

Louis, Mo. 
Square 0 Co., Park Ridge, III. 
Struthers-Dunn, Inc., Pitman, N.J. 
Struthers-Dunn, Inc., BettendOrf, Iowa 
Syracuse Elctrns. Corp., Syracuse, N.Y. 
Tempo Instrument. Inc., Plainview, N.Y. 
Tenor Co .• Inc., New Berlin, Wisc. 
Texas Instruments, Attleboro, Mass. 
Vanguard Relay Corp .• Lindenhurst. N.Y. 
Warren G-V Communications, Livingston, 

N.J. 

Timers, Thermal 
Cutler-Hammer, Milwaukee, Wisc. 
E-T-A Prods. Co. America, Chicago. III. 
Hoagland Instr., Dayton, N.J. 
Industrial Timer Corp .• Parsippany, N.J. 
Raymond Controls Corp., Middletown, 

Conn. 
Relay Specialties Inc .• Fair Lawn, N.J. 
Ripley Co., Inc., Middletown. Conn. 
Struthers-Dunn, Inc., Pitman, N.J. 
Struthers-Dunn, Inc., Bettendorf, Iowa 
Tempo Instrument, Inc., Plainview. N.Y. 
texas Instruments, Attleboro, Mass. 
Triac Elctrn. Sys., Forest Hills, N. Y. 
Warren G-V Communications, Livingston, 

N.J. 

Timing Swltches-See Timers 

Tool Kits & Sets 
Channellock, Inc., MeadvlUe, Pa. 

Vol30 123S 
GC ElectroniCs, Rockford, III ... Vol 30679 
Jonard Inds. Corp., Bronx, N.Y. 

Vo140 SS9* 
Allied Elctrns., Chicago, III. 
Amphenol Connector Div., Broadview, 

III. 
Bearing Inspection, Santa Fe Springs, Cal. 
Circon Corp., Santa Barbara, Ca. 
Cole-Parmer Instr. Co .• Chicago, III. 
Erikson Specialized Tool Co .• Pica-Rivera, 

Cal. 
General Hardware Mfg. Co., New York, 

N.Y. 
Hunter Tools, EI Monte, Calif 
Kawecki Berylco Inds., Inc., New York, 

N.Y. 
Keystone Elctrns. Corp., New York, N.Y. 
MacDonald & Co .• Glendale, Calif. 
Mann, Henry Inc., Feasterville. Pa. 
Moody Tools. Inc., Providence, R.I. 
Neuses, P.K., Inc., Arlington Hgts., III. 
Skyo Industries Inc., Deer Park, N.Y. 
Techni-Tool. Inc., Philadelphia, Pa. 
Telvac Instr. Co .• Van Nuys. Cal. 
Thomas & Betts Co .• Elizabeth, N.J. 
Uber Grafic Instrs., Palo Alto, Calif. 
UNGAR. Compton, Calif. 
Utica Tool Co., Inc., Orangeburg, S.C. 
Vaco Prods. Co., Chicago, III. 
X-Acto, Long Island City, N.Y. 
Xcelite, Inc., Orchard Park. N.Y. 

Tools, Alignment & Tuning 
GC ElectroniCs, Rockford, III ... Vol 30679 
Jonard Inds. Corp., Bronx, N.Y. 

VoI40 SS9* 
Erikson Specialized Tool Co., Pico-Rivera, 

Cal. 
Keystone Elctrns. Corp., New York, N.Y. 
MacDonald & Co., Glendale, Calif. 
Mann, Henry Inc., Feasterville, Pa. 
Richco Plastic Co., Chicago, III. 
Skyo Industries Inc., Deer Park, N.Y. 
Smith, Herman H., Inc., Bklyn., N.Y. 
Syntronic Instrs., Inc., Addison, III. 
Techni-Tool, Inc., Philadelphia. Pa. 
Vaco Prods. Co., Chicago, III. 
Workman Elctrn. Prods., Inc., Sarasota, 

Fla. 

Tools & Kits, Contact 
Insertion/Removal 

Amphenol Connector Dlv., Broadview, 
III ................................... Vol 30 S72,626,627 

Amphenol Sales Dlv., Bunker Ramo 
Corp., Broadview, III. Vol30 S72,626,627 

Mac Panel Co., High Pt., N.C ... Vol 30701 
Robinson-Nugent, New Albeny, Ind. 

Vol 40 380* 
Mann, Henry Inc., Feasterville, Pa. 
Solder Removal Co., Covina, Cal. 
Vero Electronics, Inc., Hauppauge, N.Y. 
Viking Inds., Inc., Chatsworth, Calif. 

Tools, Connector 
Amphenol Connector Div., Broadview, 

III ........................................... Vol 30626,627 
Amphenol Sales Dlv., Bunker Ramo 

Corp., Broadview, III ....... Vol 30626,627 
Mac Panel Co., High Pt., N.C ... Vol 30701 
Amp Inc., Harrisburg, Pa. 
Mann, Henry Inc., Feasterville, Pa. 
Molex Inc., Lisle, III. 
Priority Services, Burbank. Cal. 
Sjoberg, C. & Son, Inc., Cranston, R.1. 
Thomas & Betts Co., Elizabeth, N.J. 
3M Co., St. Paul, Minn. 
Viking Inds .. Inc., Chatsworth, Calif. 

Tools, Crimping & Swaging 
Amphenol Connector Div., Broadview, 

III ........................................... VoI30 572,S73 
Amphenol RF Div., Danbury, Conn. 

VoI3064S 
Amphenol Sales Dlv., Bunker Ramo 

Corp., Broadview, III. Vol 30 S72,S73,64S 
Beman Mfg., Inc., New Cumberland, Pa. 

Vol 30649 
Buchanan Elec. Prods., Union, N.J. 

Vol30 SS8 
Cinch Connectors, Oper of TRW Elctrn. 

Camps., Elk Grove Village, III. 
Vol 30 854,874 

ETC, Dlv. ITT, Cleveland, Ohio Vo13066S 
Mac Panel Co., High Pt., N.C ... Vol 30701 
Panduit Corp., Tinley Pk., III ... Vol 3-1409 
Smith, Herman H., Inc., Bklyn., N.Y. 

Vol3081S,816 
Vaco Prods. Co., Chicago, III. 

Vol 30 9S3,1242 
American Microwave Inds., Inc., Waltham, 

Mass. 
Amp Inc., Harrisburg, Pa. 
Amphenol Cadre Div., EndiCOtt, N.Y .. 
Amphenol Ind'l. Div., Chicago, III. 
Ark-Les Switch Corp., Watertown, Mass. 
Berg ElectroniCS, New Cumberland, Pa. 
Birnbach Co., Inc., Freeport, N.Y. 
Black & Webster, Inc., Waltham, Mass. 
Blonder-Tongue Labs., Inc., Old Bridge, 

N.J. 
Burndy Corp., Norwalk, Conn. 
Cambridge ThermioniC, Cambridge. Mass 
Circon Corp., Santa Barbara,Ca. 
Concord Elctrns., New York, N.Y. 
Elco, Willow Grove. Pa. 
GC ElectroniCs, Rockford, III. 
General Hardware Mfg. Co., New York, 

N.Y. 
General Radio Co., Concord, Mass. 
Hollingsworth Solderless Terminal, 

Phoenixville, Pa. 
Hughes Aircraft Co., Connecting 

Devices, Newport Beach, Cal. 
Hunter Tools, EI Monte, Calif 
Ideal Industries, Inc., Sycamore, III. 
ITT Cannon ElectriC, Santa Ana, Cal. 
ITT Holub Inds., Sycamore, III. 
Jonard Inds. Corp., Bronx, N.Y. 
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Tools, Crimping.·'&Sw8ging (cont'd) 
Keyston!l Elcti'ns. C9rp., New York, N.Y. 
Klein, Mathias & Sons, Chicago, III. 
MacDonald & Co., Glendale, CaliI. 
Maon, Henry Inc., Feasterville, Pa. 
Molex Inc., Usle, III. 
Pico Crimping Tools Co., Santa Fe 

Springs, Calif. 
Porter, H.K., Inc., Somerville, Mass. 
Shure Bros., Inc., Evanston, III. 
Sjoberg, C. & Sor, inc., CranstoiJ. R.I., 
Superior Mfg .. & Instrument Corp., Long 

Island City" N.Y. ., 
Techn~ TOOl, loc~ Philadelphia, Pa. 
Thomas & Betts Co., Elizabeth, N.J. 
3M Co. Electro Prods. DiY., SI. Paul, 

Minn. 
3M Co., St. Paul, Minn. 
Vector Elctrn. Co., Inc., Sylmar, Cal. 
Viking Inds., Inc .. Chatsworth, Calif. 
Waldom Elctrns., Inc., Chicago, III. 
X·Acto, Long Island City, N.Y. 
Zierick Mfg. Corp., Nit. Kisco, N.Y. 

Tools,Heat Sealing 
Harwil Co., Santa Monica, Calif. 
MacDonald & Co., Glendale, Calif. 
Mann, Henry Inc., Feasterville, Pa. 
Techni-Tool, Inc., Philadelphia, Pa. 

Tools, Microelectronic 
'Handling 

Buchanan Elec. Prods., Union, N.J. 
Volaessa 

Aremco Prods., Inc .• Briarcliff ManOr, N.Y. 
. Circon Corp., Santa Barbara, Ca. 
General Hardware Mfg. Co., New York, 

N.Y. 
Jonard Inds. Corp~ Bronx, III. Y. 
MacDonald & Co., Glendale. Calif. 
Mann. Henry Inc .• Feasterville. Pa, 
Matrix Engineering Corp., Gardena.' Calif. 
Orbit Inds .• S<ln Luis Obispo. Calif. 
T echni-Tool, Inc .• Philadelphia. Pa. 
UNGAR, Compton. Calif. 
Vigor Co., New York. N. Y. 
Xi:elite. Inc., Orchard Park. N.Y. 

Tools, Parts-Handling, 
Vacuum Operated 

Buchanan Elec;. Prods~ Union, N.J. 
Vol3e558 

Air-VacEngrg. Co., Milford, Conn. 
Aremco Prods., Inc., Briarcliff Manor, N.Y. 
Engineering & Elctrn. Devices. Inc .• Los 

Angeles, Calif. 
General Hardware Mfg. Co., New York, 

N.Y. 
HenesMfg. Co., Phoenix. Ariz. 
Jonllrd lrods. Corp., Bronx, N.Y. 
MacDonald & Co .• Glendale, Cam. 
Mann, Henry Inc., Feasterville, Pa. 
Techni-Tool, Inc., Philadelphia, Pa. 
Telvac Instr. Co., Van Nuys, Cal. 

Tools, Relay Servicing 
Jonard Inds. Corp., Bronx, N.Y. 

VoI4e&59· 
~C ElectroniCS, Rockford, III. . 
GTE Automatic Elec., Northlake, III. 
Klein, Mathias & Sons, Chicago, III. 
MacDonald & Co., Glendale, Calif. 
Mann, Henry Inc .. Feasterville, Pa. 
Nauses, P K, Inc., Arlington Hgts., III. 
Techni-Tool., Inc., Philadelphia, Pa. 

Tools, Resistance Soldering-
See Soldering Equip., 
Resistance 

Tools, Wire Wrapping-Also 
See Machines, Wire 
Wrapping 

Gardner·Denver Co., Quincy, III. 
Jonard Inds. Corp., Bronx, N.Y. 
Mann, Henry Inc., Feasterville, Pa 
Mupac Corp., Brockton, Mass. 
Ostby & Barton Co., Providence, R.I. 
Standard Pneumatic Motor Co., Reno, 

Nev. 

Torches, Soldering, Welding 
Ie Access. 

Wall-lenk Mig. Co., Kinston, N.C. 
Vol 3e 1243 

Mann. Henry Inc,; Feasterville, Pa. . 

ToroidB-'-See Coils, Toroidal 

Torquel"dlcatonrSee 
Indicators, Torque , ' . 

Torque Testera-:-8e$ Testers, 
Torque······ 

Torquers, Gy~e Motors, 
Torque " .. 

Totalizers, Digital 
Hecon Corp., New Sh/'eWSIIuty, N.J: 

,.. VoI1-a44 
Kessler.:EIIIs Prods., Attalitlc Hlghl8nds, 

N.J. _._ ........ _ ... _ .. _ ....... VoI2r.t48,349 
Larldls a Gyr, Inc., Elmsford, N.Y. 

Vol2'>3t6 
North AmerIcan Philips Controls cot,:; 

Cheshire, Conn ... , ... " ........ : ....... Vol ~ 
Veeder'-FlOoI, HartfoI-d, Conn':" Vol ~78 
Abrams Instr., Lansing, Mich. 
Acromag, Inc .• Wixom, Mich. 
Anade~lnstrs., Inc .. Van Nuys, Calif. 
Applied Control Co., Fairfield, N.J. 
BaUantine LaboratOries, Inc.; Boonton .. 

N.J. 
Bristol Div. Waterbury, Conn 
Collins Radio Co .. Dallas. Tex. 
Controlcraft Corp., West ChICago, III. 
Datarnetrics Inc., Wilmington. Mass. 
Davidson Elctm. Dev. Co .• ~rie; Pa. 
Digital Equip. Corp., Maynllrd. Mass. 
Dynapar Corp., Gurnee, III. 
Dytro Corp~Hlcksvllle, N.Y. 
Eagle Signal, Oavenport;lowa 
Eldorado Electrodata, Concord. Cal. 
EJectro-Numerlcs, Santa Clara, Cal. 
electronic Research Co., Shawnee 

Mission, Kan. 
ENM Co .. ' ChICago, III. 
ESE, Inglewood, Cal. 
Flow Technology,lnc .• Tempe, Ariz. 
Foxboro Co., Foxboro, Mass. 
Gao Space Sys., Tampa, Ft-. 
Innovatek Enterprise. Millerton, N.Y. 
Monitor Labs, Inc., San Diego, Cal. 
Monsanto Company,Electronic 

Instruments, W. CaldWell, N.J. 
NES, Inc., ItaBCa, I •• 
N~ Diy., l\IOrWalk, Conn. 
Pinlites. FairflBld, N.J. 
PreciSion Dynamics Corp., Burbank, Cal. 
Precision Timer Co., Westbrook, Conn. 
Presin Co., Inc., Shelton, Conn. 
RaJlway Comm., Raytown, Mo. 
Speed Detectors, Bedford, OhiO 
Struthers-Dunn, Inc .. Bettendorf, Iowa 
Svstr!Hl:'Doltner Concord InSlr. DIY., 
COncord, cal. 

Takeda Riken Industry Co .• Ltd., Tokyo 
176, Japan . 

TektroniX, Inc., Beayerton, Ore. 
Theta Inslr. Co~ Fairfield, N.J. 
Thiem Industries, InC., Torrance, cal. 
Toledo Scale, Toledo. Ohio 

Towers, Antenna-:-8ee 
Antenna Towers 

Tracers, Curve, Tube Ie 
Transistor 

Dynaacan Corp., ChiCago, III ... Vol 1...01 
Tektronix, Inc., Beayerton, Ore. 

Vol ,.,,3 
Spectra Sanies. Ogden, Utah 
Systron-Donner Concord lnalr. Diy .. 

Concord, Cal. 

Tracers, Signal-See Testers, 
Signal Tracing 

Tracers, Voltage Curve 
Systron-Donner Concord fnslr. DIv~ 
Concord, cal 

Tektronix, In~ Beaverton, Ore. 

Tracking Systems 
Geo. Space Sys., T8Ii1pa, FIa. .. Vollesso 
Metric Sy~ Ft. Walton Beach, Ft-. 

VoI1eas6,357 
Vega PrecIsIon Labs., VIenna, VL 

Vol ,.,. 
ABA Industries, Inc .. P'meltas Pk .• Fla. 
Aerotlex Leba., PlaInvIew, N.Y. 
Alden Elctm. & .lmpuIse Record. Equip .• 

Westboro, Mass. 
Barnes Engrg. Co •• Stamford, Conn. 
Beukers Labs., Inc .• Hauppauge. N.Y. 
Control Technology Co., LLC., N.Y. 

PRODUCT INDEX Ie DIRECTORV 
Cubic Corp., San Diego,CaI. 
Datron Systems, Chatsworth, CIIL 
Electrac, Inc., Anahaim.Calif. 
GTE Sytvania Inc., Elctrn. $ys. Gp.. 

Waltham, Mass. 
Honeywell, Minneapolis, Minn. 
1nd'L ContrOl ~ Farmingdale, N.Y. 
KOilsman Instr. Co., Syosset, N.Y. 
Laar Siegler, Inc., Santa ·Monica;Calif. 
Measurement Sys., Inc., Norwaltc, Conn. 
Orbit Inslr. Corp., Syosset. N.Y. 
Psrabam, Inc .• Compton, cat. 
Ouan-Tech, WhIppan" N.J.' 
Rantec Div .• Calabasas, Calif. 
RCA Gov!. & Comm. Sys., Moorestown. 

N.J. 
Resdel Engrg.' Corp., Arcadia, Cal. 
Scientific-Atlanta, Inc., Atlanta, Ga. 
Spectral Oynamlcs Corp. San Diego. San 

Diego, cal. 
Tasker Systems. Chatsworth, Cal. 
WestinghOuSe Elee. Corp., Defense & 

Public Sys, Pittsburgh, Pa. 
Whittaker Corp.,. ~osAngeles, Cal. 

Transducers, Acceleration
See Accelerometers 

Transducers, Displacement 
Gould, Inc., Cleveland, Ohio .. Vol :tel1 n 
OhIo SemllronIcs, Columbus, OhIo 

Vol ,.49, 
SRC Diy., Newport Bch., caL Vol2e1178 
American Aeroepace Controls Inc., 
, Farmingdale, N.Y. 
Ametekllnstrs. & Controls, Feasterville, 

Pa. 
Astroavstems. .Inc., Lake SUccess, N.Y. 
Automatic Tuning & Controls, Inc., King of 

Prussia, Pa. 
Bell & Howell Co., Pasadena, Calif. 
Biocom, Inc., Culver City. Cal. 
BLH Elctrns., Inc., Waltham. Mass. 
Bourns, Inc., lnatr. Diy .. Riverside, calif. 
BowmarITIC, Inc .• Newbury Park. CaiW, 
Bristol Div, Waterbury, Conn 
Carter Mfg. Corp., Hudson, Maas. 
Clifton Precision. Clifton Hgts., Pa. 
Collins. G.L. Corp .• Long Beach, Calif. 
ColurNlia Resch. Labs., Woodlyn. Pa. 
Computer ConyerslonS Corp., East 

Northport, fI.Y. 
Computer Instrs., Hempstead, N.Y. 
Control Data Corp., Minneapolis, Minn. 
Davidson Elctrn. Dev. Co., Erie, Pa. 
Del Electronica Corp., MI. Vernon, N.Y. 
Dise Instruments. Inc .• Costa Mesa, Ca. 
Dynamic Data Corp., Columbus, Ohio 
Dynapar Corp., Gurnee, III. 
Dytrontc;s Co., Columbus, OhIo 
Eleetro Corp., Sarasota, Fla. 
Engdahl Enlerprlses. Costa Mesa. Cal. 
Foxboro Co., Foxboro, Mass. 
Gulton Inds .• Servonlc/lnstr. Div., Costa 

Mesa, Cal. 
Hamlin, Inc. Lake Mlh, WIse. 
Honeywell. Minneapolis. Minn. 
Honeywell, Ft. Washington. Pa. 
Honeywell. Denver. Colo. 
Humphrey, Inc., San Diego, Calif. 
Jordan Controls. Milwaukee, Wise. 
Kaman Sciences Corp .. Colorado SpringS, 

Cofo. 
Kistler Instr. Co., R$dmOnd, Wash. 
Larson Aero Dev., Concord, Caflf. 
lion Precision Corp. Newton. Mass. 
Litton incise, MI. Vernon, N.Y. 
Mlnnetech Labs, Minneapolis, Minn. 
N~ DIY., N_aIk; Conn. 
Pickering & Co., Pleinview, N.Y. 
Rank Precision IOds;, Des Plaines, III. 
Research. Inc., MinneapoliS. Minn. 
Schaevitz Engrg., Pennsauken, N.J. 
Scientific Technology, Mountain VIlifw. Cal. 
Sprengnethar, W.F. Instr. Co.; Inc., St. 

Louis, Mo. 
Statham Instrs., Inc .• Oxnard, cal. 
Tektronix, Inc.; Beaverton, Ore. 
Theta lnalr. Corp., FIIIrIIeId, N.J. 
Transducer Controls Corp., Covina. Calif. 
West CoIIst Resch. Corp., los Angeles, . 

cam. . 
Westinghouse EIOO. Corp .• Computer & 

Instr. Div .. Pittsburgh, PI!. 

TransdJAcers, Flow 
Computer IMlra., Hempstead, N.Y. 

Vol 2"1175 
Ametek/lnstrs. & Controls, Feasterville, 

Pa. 
Autocon Inds .. Inc., Minnelipolis, Minh. 
Bailey Meter Co., WlCkliffe,.OhiO 
Bell & Howell Co •• Pasadena,.Calif. 
Bendix Corp., Davenport, lowil 
BlH Elctrns., Inc .• WaIth8m. Mass. 
Bristol Div, Walerbury, Conn 
carolina Medical Elctms., Inc., King. N.C. 
Datarnetries Inc., Wilmington, Mass. ' 
Dise Instruments. Inc., Costa Mesa, Ca. 
Flow Technology, Inc., Tempe, Ariz. 
Foxboro Co., Foxboro, Mass. 
Honeywell. Denver, ColC). 
Kaman Sciences Corp .• Colorado Springs, 

Colo. 
Kistler InSlr. Co., Redmond, Wash. 
Leeds & Northrup Corp., No. Wales; Pa. 
Lion Precision Corp, Newton. Mass. 
National Semiconductor, Santa Clara, Cal. 
Robertahaw Controls Co., RiChmond, Va. 
RoselTloUnt Inc., MinneapoliS, Minn. 
Schaevitz Engrg., Pennsauken, N.J. 
Sensotee, Inc., Columbus, ohiO 
Signet ScientifiC Co., Burbank, Cal. 
Statham fnstrs., Inc .• Oxnard, Cal. 
Taylor Instr. Pro,cess Control Olv., 

Rochester, N.Y. ' 
Tharmo 8ys .. lnc., St. Paul, Minn. 
Tylan Corp., Torrance, Calif. 
West Coast ReSch. Corp., los Angeles • 

Calif. 
Westinghouse Elee. Corp., Computer & 

Instr. Dlv., Pittsburgh, Pa. 

Transducers, Force 
SRC Diy., Newport Sch., Cal. Vol :te1178 
Ailtech, City 01 indUstry, Cal. 
AvialiOn Elec., ltd., Montreal 379, 

Que., Can. 
Beckman Instrs., Ectm. Instrs. Div. Ectrn. 

Instrumentation,Schiller Park. III. 
Biocom,lnc .• Culver City, Cal. 
BLH Eletrns., Inc.,. Waltham, Mass. 
BristOl Div. Watertlury, Conn 
Coil Co. of Amer., Northvale, N.J. 
Columbia Resch. Labs .. Woodlyn. Pa. 
Dillon. W.C. & Co., Van Nuys340,Catrt. 
Endevco, Pasadena, Calif. 
Engdahl EnterpriSes. Costa Mesa, Cal. 
Foxboro Co .. Foxboro, Mass. ' 
Honeywell, Denver. Colo. 
Kaman Sciences Corp .• Colorado Springs. 

Colo. 
Kistler Instr. Co., Redmond. Wash. 
Kulite Semiconductor Prod., Ridgefield. 

N.J. 
larson Aero Dev., Concord, Calif. 
M_urement Sys., Inc., N_lk, Conn. 
Minnetech Labs, Minneapolis, Minn. 
National Semiconductor, Santa Clara, Cal. 
Norden Diy., N_alk, Conn. 
PCB Piezotronlcs, Inc., Depew, N.Y. 
Revere Elctrn. Div., Wallingford, Conn. 
Schaevilz Engrg., Pennsauken, N.J. 
Sansotec, Inc., Columbus, OhiO 
Statham Instrs., Inc., Oxnard, Cal. 
Stow labs., Inc., Hudson, Mass. 
Taylor In~tr. Process Control Div., 

Rochester, N.Y. 
Tektronix, I~ Beayerton, Ore. 
Thwing-Albert lnatr. Co., PhIladelphia, Pa. 
Transducer Controla Corp., Covina, calif. 
Trantducers, Inc., Whittier, Ca, 
West Coast Flesch. Corp., Los Al19etes, 

CaiW. 
Westinghouse Elee. Corp., Computer & 

Instr. Div., Pittsburgh, Pa. 
Zonic Tech. Labs., Cincinnati, OhiO 

Transducers, Inqremental 
Digital POsition, Rotary
See Encoders, Shaft Position 

Transducers, Magnetic Pickup 
Int'L Electro-MaOnettcs, PI/SIIna, HI. 

VoI1"313 
ISClTeIephonicB DIY, Huntington; III,Y. 

VoI2"34f,347 
Advanced Kinetics. Costa Mesa, Calif. 
Airpax Elctrns., Ft. Lauderdale, Fla; 
American A_peee Conttolll InC., 

Farmingdale, N.Y. 
Amtron lile., Midlothian, III. 
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PRODUCT INDEX & DIRECTORY 
Astrosystems, Inc., Lake Success, N.Y. 
Automation Services Div., Windsor, N. Y. 
B & K Instrs., Inc., Cleveland, Ohio 
Beckman Instrs., Ectrn. Instrs. Div. Ectrn. 

Instrumentation, Schiller Park, III. 
Bourns Pacific Magnetic Corp., Romoland, 

Calif. 
Control Data Corp., Minneapolis, Minn. 
Controlcraft Corp., West Chicago, III. 
Dolan-Jenner Inds., Inc., Melrose, Mass. 
Dynapar Corp., Gurnee, III. 
Electro Corp., Sarasota, Fla. 
Flow Technology, Inc., Tempe, Ariz. 
Grado Labs., Inc., Brooklyn, N.Y. 
Knowles Elctrns., Inc., Franklin Park, III. 
LDJ Electronics, Troy, Mich. 
Norden Div., Norwalk, Conn. 
Ohio Semltronlcs, Columbus, Ohio 
PECO Corp., Milpitas, Cal. 
Power Instrs., Skokie, III. 
RFL Inds., Instr. Div., Boonton, N.J, 
Schaevitz Engrg., Pennsauken, N.J. 
Sensor Corp., Scottsdale, Pa. 
Solid State Elctrns. Corp" Sepulveda, 

Cal. 
Sonotone Corp., Elmsford, N.Y. 
Speed Detectors, Bedford, Ohio 
SRC Div., Newport Bch., Cal. 
Statham Instrs., Inc., Oxnard, Cal. 
Telex Comm. Dlv., Minneapolis, Minn. 

Transducers, Power-See 
Transducers, Volt, Watt, 
Currents, etc. 

Transducers, Pressure 
Amphenol Controls Oper. of Connector 

Div., Broadview, III ...............•. Vol 30 1207 
Amphenol Sales Dlv., Bunker Ramo 

Corp., Broadview, III ............. Vol 301207 
Computer Instrs., Hempstead, N.Y. 

Vol 201175 
Solid State Elctrns. Corp., Sepulveda, 

Cal ............•••.............•.•............••.. Vol 10937 
Advanced Kinetics, Costa Mesa, Calif. 
Ailtech, City of Industry, Cal. 
Alnor Instr. Co., Chicago, III. 
Ametekllnstrs. & Controls, Feasterville, 

Pa. 
Autocon Inds., Inc., Minneapolis, Minn. 
Aviation Elec., Ltd., Montreal 379, 

Que., Can. 
Bailey Meter Co., Wickliffe, Ohio 
Barber·Colman Co., Industrial Instrs. Div., 

Rockford, III. 
Bell & Howell Co., Pasadena, Calif. 
Bendix Aerospace·Elctrns., Teterboro, N.J. 
Bendix Corp. Environmtl. Sci., Baltimore, 

Md. 
Biocom, Inc., Culver City, Cal. 
BLH Elctrns., Inc., Waltham, Mass. 
Bourns, Inc., Instr. Div., Riverside, Calif. 
Bristol Div, Waterbury, Conn 
Channel Inds., Santa Barbara, Cal. 
Columbia Resch. Labs., Woodlyn, Pa. 
Conrac Corp., Duarte, Cal. 
Consolidated Controls Corp., Bethel, 

Conn. 
Corning Glass Works, Fluidic Products 

Dept., Corning, N.Y. 
Datametrics Inc., Wilmington, Mass. 
Dynisco. Westwood, Mass. 
Edison, Instr. Div., W. Orange, N.J. 
Endeveo, Pasadena, Calif. 
Foxboro Co., Foxboro, Mass. 
Furnas Elee. Co., Batavia,. III. 
Geniseo Technolgy Corp., Instrument Div. 

(Transducers), Compton, Cal. 
Gulton Inds., Servonicllnstr. Div., Costa 

Mesa, Cal. 
Harrel, Inc., E. Norwalk, Conn. 
Honeywell, Minneapolis, Minn. 
Honeywell, Ft. Washington, Pa. 
Honeywell, Mpls., Minn. 
Honeywell, Denver, Colo. 
Kahl Scientific Instr. Corp., EI Cajon, Calif. 
Kaman Sciences Corp., Colorado Springs, 

Colo. 
Kistler Instr. Co., Redmond, Wash. 
Kollsman Instr. Co., Syosset, N.Y. 
Kratos, Pasadena, Cal 
Kulite Semiconductor Prod., Ridgefield, 

N.J. 
Lear Siegler, Inc., Santa Monica, Calif. 
Leeds & Northrup Corp., No. Wales, Pa. 
Linden Labs .. Inc., State College, Pa. 
Lion Precision Corp, Newton, Mass. 
Metrix Instr. Co., Houston, Tex. 

Minnetech Labs, Minneapolis, Minn. 
MKS Instrs., Inc., Burlington, Mass. 
National Semiconductor, Santa Clara, Cal. 
PCB Piezotronics, Inc., Depew, N.Y. 
Penn Engrg. & Mfg. Corp., Doylestown, 

Pa. 
Plessey Enviromental Sys., San Diego, 

Cal. 
Robertshaw Controls Co .. Richmond, Ya. 
Rosemount Inc., Minneapolis, Minn. 
Schaevitz Engrg., Pennsauken, N.J. 
Sensotec, Inc., Columbus, Ohio 
Standard Controls, Seattle, Wash. 
Statham Instrs., Inc., Oxnard, Cal. 
Stow Labs., Inc., Hudson, Mass. 
Taylor Instr. Process Control Div., 

Rochester, N.Y. 
TektroniX, Inc., Beaverton, Ore. 
Teledyne Taber, No. Tonawanda, N.Y. 
Texas Instruments, Attleboro, Mass. 
Texas Instruments, Inc., Houston., Tex. 
Thermo Elec. Co., Inc., Saddle Brook, N.J. 
Transducer Controls Corp., Covina, Calif. 
Transducers, Inc., Whittier, Ca, 
Yalidyne Engrg. Corp., Northridge, Cal. 
West Coast Resch. Corp., Los Angeles, 

Calif. 
Westinghouse Elec. Corp., Computer & 

Instr. Div., Pittsburgh, Pa. 
Yellow Springs Instr. Co., Inc., Yellow 

Springs, Ohio 

Transducers, Strain Gauge 
AIL, Div. Cutler·Hammer, Inc., Deer Park, 

N.Y. 
Ailtech, City of Industry, Cal. 
Amphenol Controls Oper. of Connector 

Div., Broadview, III. 
Bell &. Howell Co., Pasadena, Calif. 
Biocom, Inc., Culver City, Cal. 
Columbia Hesch. Labs., Woodlyn, Pa. 
Consolidated Controls Corp., Bethel, 

Conn. 
Dillon, W.C. & Co., Yan Nuys 340, Calif. 
DoriC Sci. Corp., San Diego, Calif. 
Dynisco, WestwOOd, Mass. 
Electro·Numerics, Santa Clara, Cal. 
Gulton Inds., Servonicllnstr. Div., Costa 

Mesa, Cal. 
Honeywell, Denver, Colo. 
Kaman Sciences Corp., Colorado Springs, 

Colo. 
Kulite Semiconductor Prod., Ridgefield, 

N.J. 
Magnaflux Corp., Chicago, III. 
Measurement Sys., Inc., Norwalk, Conn. 
Micro·Measurements Div., Romulus, Mich. 
Ormond Inc., Santa Fe Springs, Cal. 
Revere Elctrn. Div., Wallingford, Conn. 
Recorder Systems Div., E. Greenwich, R.1. 
Sensotec, Inc., Columbus, Ohio 
Statham Instrs., Inc., Oxnard, Cal. 
Tektronix, Inc., Beaverton, Ore. 
Teledyne Taber, No. Tonawanda, N.Y. 
Thwing-Albert Instr. Co., Philadelphia, Pa. 
Toledo Scale, Toledo, Ohio 
Transducer Controls Corp., Covina, Calif. 
Transducers, Inc., Whittier, Ca. 
West Coast Resch. Corp., Los Angeles, 

Calif. 

Transducers, Temperature 
Cox & Co., Inc., New York, N.Y. 

Vol 201160 
Harrel, Inc., E. Norwalk, Conn. 

Vol 201163 
Triac Elctrn. Sys., F!)rest Hills, N. Y. 

Vol 20371 
Acromag, Inc., Wixom, Mich. 
Ametekllnstrs. & Controls, Feasterville, 

Pa. 
Amprobe Instr., Lynbrook, N.Y. 
ARI Inds., Inc., Franklin Pk., III. 
Aviation Elec .. Ltd., Montreal 379, 

Que., Can. 
Bailey Meter Co .. Wickliffe, Ohio 
Barber-Colman Co., Industrial Instrs. Div., 

Rockford, III. 
Beckman Instrs., Ectrn. Instrs. Div. Ectrn. 

Instrumentation, Schiller Park, III. 
Biocom, Inc., Culver City, Cal. 
BLH Elctrns., Inc., Waltham, Mass. 
Bristol Div, Waterbury, Conn 
Burns Engrg., Inc., Minneapolis, Minn. 
Conax Corp., Buffalo, N.Y. 
Consolidated Controls Corp., Bethel, 

Conn. 

Consolidated Ohmic Devices, Carle PI., 
N.Y. 

Datametrics Inc., Wilmington, Mass. 
Edison, Instr. Div., W. Orange, N.J. 
Faria, Thomas G. Corp., Uncasville, Conn. 
Fenwal Elctrns., Framingham, Mass. 
Foxboro Co., Foxboro, Mass. 
General Elec., W. Lynn, Mass. 
Genisco Technolgy Corp., Instrument Div. 

(Transducers), Compton, Cal. 
Honeywell, Ft. Washington, Pa. 
Honeywell, Mpls., Minn. 
Hy-Cal Engrg., Santa Fe Springs, Cal. 
Kahl SCientific Instr. Corp., EI Cajon, Calif. 
Keystone Carbon Co" St. Marys, Pa. 
Kulite Semiconductor Prod., Ridgefield, 

N.J. 
Larson Instr. Co., Inc" Orangeburg, N.Y. 
Leeds & Northrup Corp., No. Wales, Pa:. 
Mag·Con, Inc., New Brighton, Minn. 
Marlin Mfg. Corp., Cleveland, Ohio 
Micro·Measurements Div., Romulus, Mich. 
National Semiconductor, Santa Clara, Cal. 
Omega Engrg., Inc., Stamford, Conn. 
P.E.T., Inc., Pittsburgh, Pa. 
Plessey Enviromental Sys., San Diego, 

Cal. 
Princeton Applied Resch. Corp., Princeton, 

N.J. 
RDF Corp., Hudson, N.H. 
Relco Prods., Denver, Colo. 
RFL Inds., Thermocontrol Div., 

Boonton, N.J. 
Riverbank Labs., Geneva, III. 
Robertshaw Controls Co., Richmond, Va. 
Rodan Ind's., Anaheim, Ca. 
Rosemount Inc., Minneapolis, Minn. 
Scientific Columbus, Columbus, Ohio 
Sensotec, Inc., Columbus, Ohio 
Stow Labs., Inc., Hudson, Mass. 
Syscon Int'l., Inc., So. Bend, Ind. 
Taylor Instr. Process Control Div., 

Rochester, N.Y. 
TektroniX, Inc., Beaverton, Ore. 
Teledyne Geotech, Dallas, Tex. 
Texas Instruments, Attleboro, Mass. 
Thermal Sys., Los Angeles, Cal. 
Thermo Elec. Co., Inc .. Saddle Brook, N.J. 
Thermometrics, Inc., Edison, N.J. 
Trans·Met Engrg., La Habra, Cal. 
Tylan Corp., Torrance, Calif. 
West Coast Resch. Corp., Los Angeles, 

Calif. 
Westinghouse Elec. Corp., Computer & 

Instr. Div., Pittsburgh, Pa. 
Westinghouse Elec. Corp., Newark, N.J. 
Yellow Springs Instr. Co., Inc., Yellow 

Springs, Ohio 

Transducers, Thermoelectric 
-See Transducers, 
Temperature 

Transducers, Torque 
SRC Div., Newport Bch., Cal. Vol 201178 
Ametekllnstrs. & Controls, Feasterville, 

Pa. 
Aviation Elec., Ltd., Montreal 379, 

Que., Can. 
Beckman Instrs., Ectrn. Instrs. Div. Ectrn. 

Instrumentation, Schiller Park, III. 
Bendix Aerospace-Elctrns .. Teterboro, N.J. 
BLH Elctrns., Inc., Waltham, Mass. 
Dillon, W.C. & Co., Van Nuys 340, Calif. 
Himmelstein, S. & Co., Elk Grove Village, 

III. 
Honeywell, Minneapolis, Minn. 
Honeywell, Ft. Washington, Pa. 
Larson Aero Dev., Concord; Calif. 
Measurement Sys., Inc., Norwalk, Conn. 
Minnetech Labs, Minneapolis, Minn. 
Ormond Inc., Santa Fe Springs, Cal. 
Sensotec, Inc., Columbus, Ohio 
Transducer Controls Corp., Covina, Calif. 
Triac Elctrn. Sys., Forest Hills, N. Y. 
Vibrac Corp., Chelmsford, Mass. 
West Coast Resch. Corp., Los Angeles, 

Calif. 
Westinghouse Elec. Corp., Computer & 

Instr. Div., Pittsburgh, Pa. 
Zonic Tech. Labs., CinCinnati, Ohio 

Transducers, Ultrasonic 
Alden Elctrn. & Impulse Record. Equip., 

Westboro, Mass. 
Automation Inds., Danbury, Conn. 
Bendix Corp., Davenport, Iowa 
Channel Inds .. Santa Barbara, Cal. 

Transducers, Vibration 
Crystal Technology, Mountain View, Cal 
Edo Western Corp., Salt Lake City, Utah 
Electro·Yoice, Inc., Buchanan, Mich. 
Electronic Resch. Assocs .. Moonachie, 

N.J. 
Erie Technological Prods. (EEM), Erie, 

Pa. 
Gulton Inds., Fullerton, Cal. 
Gulton Inds., Servonic/lnstr. Div .. Costa 

Mesa, Cal. 
James Elctrns., Inc., Chicago, III. 
Kidde, Walter & Co., Belleville, N.J. 
Linden Labs., Inc., State College, Pa. 
Magnaflux Corp., Chicago, III. 
Murata Mfg. Co. Ltd., Kyoto, Japan 
National Sonics, Farmingdale, N.Y. 
Pacific Technology, Renton, Wash. 
Panametrics Inc., Waltham, Mass. 
TDK Elctrns. Corp., Long Island City, 

N.Y. 
Tohoku Metal Inds., Ltd., Tokyo, Japan 
Uthe Technology Int'l., Sunnyvale, Cal. 
Vernitron Piezoelectric Dlv., Bedford, 

Ohio 

Transducers, Velocity 
Computer Instrs., Hempstead, N.Y. 

Vol 201175 
ISC/Telephonics Dlv, Huntington, N.Y. 

Vol 20346,347 
SRC Dlv., Newport Bch., Cal. Vol 201 t78 
Ametek/lnstrs. & Controls, Feasterville, 

Pa. 
Collins, G.L. Corp., Long Beach, Calif. 
Control Data Corp., Minneapolis, Minn. 
Datametrics Inc., Wilmington, Mass. 
Disc Instruments, Inc., Costa Mesa, Ca. 
Edo Western Corp, Salt Lake City, Utah 
Electro Corp., Sarasota, Fla. 
Engdahl Enterprises, Costa Mesa, Cal. 
Geo Space, Houston, Tex. 
Gulton Inds., Servonic/lnstr. Div., Costa 

Mesa, Cal. 
Humphrey, Inc., San Diego, Calif. 
Pickering & Co., Plainview, N.Y. 
Schaevitz Engrg., Pennsauken, N.J. 
Speed Detectors, Bedford, Ohio 
Sprengnether, W.F. Instr. Co .. Inc., St. 

Louis, Mo. 
Thermo Sys., Inc., St. Paul, Minn. 
Transducer Controls Corp., Covina, Calif. 
Transicoil, Inc., Worcester, Pa. 
Vibra·Metrics, Inc., E. Haven, Conn. 

Transducers, Vibration 
Unholtz·Dickie Corp., Hamden, Conn. 

Vol 10 530 
Advanced Dynamic Instrs. Div., Alexandria, 

Va. 
Amperex Electronic Corp., Hicksville, 

N.Y. 
B & K Instrs., Inc., Cleveland, Ohio 
Beckman Instrs., Ectrn. Instrs. Div. Ectrn. 

Instrumentation, Schiller Park, III. 
Bell & Howell Co., Pasadena, Calif. 
Siocom, Inc., Culver City, Cal. 
Channel Inds., Santa Barbara, Cal. 
Columbia Resch. Labs., Woodlyn, Pa. 
Dynamic Data Corp., Columbus, Ohio 
Dytronics Co" Columbus, Ohio 
Edo Western Corp., Salt Lake City, Utah 
Electro Corp., Sarasota, Fla. 
EndevcQ.. Pasadena, Calif. 
General Radio Co., Concord, Mass. 
Geo Space, Houston, Tex. 
Gulton Inds., Servonicllastr. Div., Costa 

Mesa, Cal. 
H H Controls Co., Inc., Arlington, Mass. 
Honeywell, Denver, Colo. 
Kaman Sciences Corp., Colorado Springs, 

Colo. 
Kistler Instr. Co., Redmond, Wash. 
Knowles Elctrns., Inc., Franklin Park, III. 
Larson Aero Dev., Concord, Calif. 
Linden Labs., Inc., State College, Pa. 
Metrix Instr. Co., Houston, Tex. 
PCB Piezotronics, Inc., Depew, N.Y. 
RobertShaw Controls Co., Richmond, Va. 
Shure Bros., Inc., Evanston, III. 
Sonotone Corp., Elmsford, N.Y. 
Sprengnether, W.F. Instr. Co., Inc., St. 

Louis, Mo. 
Statham Instrs., Inc., Oxnard, Cal. 
TektroniX, Inc., Beaverton, Ore. 
Teledyne Geotech, Dallas, Tex. 
Tohoku Metal Inds., Ltd., Tokyo,Japan 
Vibra·Metrics, Inc., E. Haven, Conn. 
Zonic Tech. Labs., Cincinnati, Ohio 
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TransdUCers Volt, 
Transducers Volt, Watt, Nytronics, Inc., Essex E1ctms. D1v., 

Current,Var,·Power Factor, Darlington, S.C. 
Freque' ncy Oeco Corp., Portland, Ore. 

... '. . Omnitee ·Corp., Nytronics Filter Div., 
American Aerospace Controls Inc., Phoenix, Ariz. 

;:annlngdele, III.Y .• - ••••• _. Vol ~28-332 Phoenix Ttansformer Co., Phoenix, Ariz. 
HI-G, Windsor Locks, Conn ..... Vol 2'>796 Polyphase Instr. Co., Bridgeport, Pa 
Ohio Semltronlcs, Columbus, Ohio Pulse Engrg., Inc., San Diego, Cal. 

Voll-'91i Vol 2'>1179 Oueensboro Transformer & Mach., 
Sclentillc Columbus, Columbus,. Ohio College Pt., N.Y. ' 

VoI2'>l180 Raytheon Co., Waltham, Mass. 
Triac Eletrn. Sys., Forest lillis, N.Y. RFL Inds., Comms. Div., Boonton, N.J. 

Acromag, Inc., Wixom, MiCh. Vol ~71 Rohde & SchWarz Sis., Passaic, N.J. 
Active Control Instrumentation, Eo Sennheiser Elctm. Corp., New York, NY 

Northport, NY Shlgoto Inds:, Ltd., New York, N.Y. 
Bristol Div, Waterbury, Conn Signal Transformer, Bklyn., N.Y. 

Staeo, Inc., Dayton, Ohio 
Cross Electronics Inc., Warrendale, Pa. Stancor, Chicago, III. 
Dranelz Engrg. Labs., So. Plainfield, Sterling Transformer Corp., Brooklyn, N.Y. 

N.J. Torwlco Elctrns~ Inc., Lakewood, N.J. 
EWC, Inc., Kenilworth, N.J. T dOH' . d 
flight Sys., Inc., Mechanicsburg, Pa. riad·Utra iv., untlngton, In . 
General Elec., W. Lynn, Mass. Zaring IOOs., Inc), Westfield, Ind. 

Hallmark Standards, Inc., Mt. Vernon, N.Y, Transformers, 
Hammond Mfg. Co. (U.S.) Inc., Buffalo, I Autotransformer 

N.Y. 
Honeywell, Ft. Washington, Pa. Douglas Randall Dlv., pawcatuc.k, Co. nn, 
Kratos, Pasadena, Cal Vol 3'11252 
Omega Engrg., Inc~ Stamford, Conn. Electrocube, San Gabrlel,Cal 
RFL Inds., Comms. Div., Boonton, N.J. Vo13~7,1253 
Reeorder Systems Div., E. Greenwich, R.I. Signal Transformer, Bklyn., N.Y. 
Westinghouse Elec. Corp.,. Computer & . VOI3eI280,1284 

Instr. Div., Pittsburgh, Pa. Staco, Inc~Dayton, Ohio 
Westinghouse Elee. Corp., Newark, N.J. Vol 3.1288, 1289 
Weston Instruments, Inc., Newark, N.J. Triac Elctrn. Sys., Forest Hills, N. Y. 

Vol~71 
TRW/UTe Transformers, New Yol'I\, 

Transformers, Audio 
ADC Prods., Minneapolis, Minn. 

Vol 3.1244, 1245 
Douglas Randall Dlv., PawCatUCk, Conn. 

Vol 3'11252 
Freed Transformer Co., Bklyn., N.Y. 

Vol 3'11254 
Hlaonlc, Inc., Olathe, Kans ..... Vol 3'11257 
Mlcrotran Co. Inc., Valley Stream, N.Y. 

Vol 3'11261-1264; VoI4es&2" 
NWL Tranaformers, Trenton, N.J. 

Vol 3'11267 
Pieo Elctms Inc., Mount Vernon, N,Y. 

Vol 3'11271 
Torotel, Inc., Grandview, Mo. 

Vol 3'11304, 1305 
TRWlUTC Transformers, New York, 

N.Y ............... Vol 3'11292-1295,1297,1298 
ACDCElctms., Oceanside, Cal. 
Aladdin Elctms., Nashville, n,nn. 
AllIed Elctms., Chicago, III. 
Altee Oiv., Anahaim, Calif. 
American Magnetics Corp., Carterville, III. 
Bell Industries, Compton, Cal. 
Bourns Pacific MagnetiC Corp., Romoland, 

Calif. 
Buiova WatCh Co., Freq. Control 

Prods., Woodside, N.Y. 
CML·Macarr, Inc., Edison, N.J. 
Coast Coil Co., Los Angeles, Calif. 
Coil Co. of Amer., Northvale, N.J. 
Coil Craft Inc., Bronxville, N.Y. 
Custom Coil & Transformer Co., 

Zanesville, Ohio . 
Davis J.W. & Co., Dallas, Texas 
Dietz DeSign, Inc., Belton, Mo. 

• Dynaco, Inc., Philadelphia, Pa. 
Electrocom Inds., So. Bend, Indiana 
Energy Systems, Palo AHo, Cal. 
ewc, Inc., Kenilworth, N.J. 
Ferrodyne Corp., Venice, CaUl. 
Geo Space, Houston, Tex. 
Gotham Audio Corp., New York, N.Y. 
Grand Transformers, Grand Haven, MiCh. 
Hammohd Mfg. Co. (U.S.) Inc., Buffalo, 

N.Y. 
Harder, Donald C. Co., Inc., San Diego, 

Calif. 
Hlpotronlcs, Inc., Brewater, N.Y. 
Huntington Elctrns. Corp.; Van Nuys, Cal. 
JB Elctm. Transformers, Inc., Chicago, 111. 
Jensen Sound Labs;, SChiller Park, III. 
K.G.S, Elctms., Pa8lldena, Cal. 
Lambda Elctms., Melville, N.Y. 
Mag-Con, Inc., New Brighton, Minn. 
Magnelic Circuit Elements, Monterey, Cal. 
Magnetico, Inc., Eo Northport, N.Y.' . 
Melcor Elctrns.Corp., Farmingdale, N.Y. 
Merrimack Magnetics, Lowell, Mass. 
Nashaminy Transformer, Furlong, Pa. 

N.Y ........ _ ............... Vol 3'11293,1299,1302 
ACDC Elctms., OceanSide, Cal. 
Acme Elee. Corp., Cuba, N.Y. 
ADC Prods~ Minneapolis, Minn. 
Allied Elctrns., Chicago" III. 
Allis-Chalmers, Milwaukee, Wisc: 
Allec Div., Anaheim, Calif. . 
AmeriCan Magnetics Corp., Carterville, III. 
Anzac Elctms., Waltham, Mass. 
Arnold Magnetics, Culver Clty,Cal. 
Astro-Metrix, Burbank, Cal. 
Basler Elec. Co" Highland, III. 
Bell Industries, Compton, Cal. 
B.H. Inds., Los Angeles, Cal. 
Boums Pacific MagnetiC Corp., Romoland, 

Calif. 
Carson Mfg. Co., Indianapolis, Ir)d. 
CML-Macarr, Inc" Edlsj)II, N.J. 
Coast Coil Co., Los Angeles, Calif. 
Coil Co. of Amer., Northvale, N.J. 
Coil Specialty Co., Boalsburg, Pa. 
Collins Radio Co., Dallas, Tex. 
Component Specialties, Temple City, Cal. 
Custom Coil & Transformer Co., 

Zanesville, Ohio 
Del Electronics Corp., Mt. Vemon, N.Y. 
Dietz DeSign, Inc., Beiton, Mo. 
Elgin Elctrns. Inc., Waterford, Pa. 
Energy Systems, Palo Alto, Cal. 
EWC, Inc., Kenilworth, N.J. 
Ferrodyne Corp., Venice, Calif. 
Freed Transformer Co., Bklyn., N.Y. 
Gates Elctrn. Co., Bronx, N.Y. 
General Radio Co., Concord, Mass. 
Geo Space, Houston, Tex. 
Grand Transformers, Grand Haven, MiCh. 
Hammond Mfg. Co. (U.S.) Inc., Buffalo, 

N.Y. 
HlsonlC, Inc., Olathe, Kans. 
Hughey & Phillipll, Inc., Burbank, Cal. 
Huntington E1ctms. Corp., Van Nuys, Cal. 
JB E1ctrn. Transformers, Inc., Chicago, III. 
JeffersonElec., Bellwood, III. 
K.G.S. Elctma., Pasacle!la, cal. 
Lambda Elptrns., Melville, N.Y. 
Mag-Conilnc., New Brighton, Minn. 
Magnetic Circuit Elements, Monterey, Cal. 
Merrimack Magnetics, Lowell, Mass. 
Mlcrotran Co. Inc., Valley Stream, N.Y. 
North Electric Co., Galion, Ohio 
NWL Transformers, Trenton, N.J. 
NytroniCS, Inc., Essex Elctrns. Di •. , 

Darlington, S.C. . 
Oeca Corp., Portland, Ore. 
Ohmlte Mfg. Co., "okle, III 
Omnitec Corp., NytroniCS FiHer D1v .. 

Phoenix, Ariz. 
Perkin-Elmer Corp., Electronic Prods. 
De~ Norwalk, Conn. 

PesChel Instrs., Capa Coral, Fla. 
!PhOenix Transformer Co., Phoenix, Ariz. 

PRODUCT INDEX & DIRECTORY 
Plco Elctrns Inc., Mount Vernon, N.Y. 
Polygon IMs. LId., Toronto 16, 

Ont.,Canada 
Polyphase Instr. Co., Bridgeport, Pa. 
Queensboro Transformer & MaCh., 

College Pt., N.Y. 
RCA Elctms. Comps., HarrISon, N.J. 
Shlgoto IndB-, Ltd., New York, N.Y. 
Spellman High Voltage Elctms. Corp., 

Bronx, N.Y. 
Stancor, Chicago, III. 
Sterling Transformer Corp., Brooklyn, N.Y. 
Telrex Labs., Asbury Park, N.J. 
Terado Corp., St. Paul, Mlnn, 
Todd Systems, vonkers, N.Y. 
Topaz ElectroniCS, San Diego, Cal. 
Torotel,lnc., Grandview, Mo. 
Torwlco Elctms., Inc., Lak_OOd, N.J. 
Triad-Utrad Div., Huntington, Ind. 
WestinghOuse Elec., Buffa,lo, N. Y. 
Westinghouse Elec., Greenville, Pa. 
Zaring Inds., Inc., Westfield, Ind. 

Transformers; Bias-See 
Transformers, Power 

Transformers, Bridging-See 
Transformers, Matching 

Transformers, Chopper 
Mlcrotran Co. Inc., Valley Stream, N.Y. 

Vol 3.1262; Vol "'562" 
TRW/UTC Transformers, New York, 

N.Y ............... _ .• " ....... _ ............... Vol 3.,299 
ADC Prods., Minneapolis, Minn. 
American Magnetics Corp .. Carterville, III. 
Boums PacifiC Magnetic Corp., Romoland, 

Calif. 
Coast Coil Co., Los Angeles, Calif. 
Coil Co. of Amer., Northvale, N.J. 
Collins Radio Co:, Dallas, Tex. 
Component Specialties, Temple City, .Cal. 
EWC, Inc., Kenilworth, N.J. 
Freed Transformer Co., Bklyn~ N.Y. 
Geo Space, Houston, Tex. 
Hammond Mfg. Co. (U.S.) Inc., Buffalo, 

N.Y. 
Hisonlc, Inc., Olathe, Kans. 
James Elctrns., Inc., Chicago, III. 
Lambda Elctms., Melville, N.Y. 
Magnetlco, Inc., E. Northport, N.Y. 
Neshamlny Transformer, Furlong, Pa. 
Nytronics, .Inc., Essex Elctrns. Div., 

Darlington, S.C. 
Oeco t:orp., Portland, Oreo 
Plco Elctms Inc., Mount Vernon, N.Y. 
Pulse Engrg., Inc., San Diego, Cal.. . 
Raytheon Co., Waltham, Mass. 
Solid State Elctrns. Corp., Sepulveda, 

Cal. 
Sterling Transformer Corp., Brooklyn, N.Y. 
Stevens-ArnOld, Inc., So. Boston, Mass. 
Torwlco Elctrns., Inc., Lakewood, N.J. 
Triad-Utrad Div" Huntington, Ind. 
Zaring Inds., Inc., Westfield, Ind. 

Transformers, Constant 
Voltage 

Freed Transformer Co., Bklyn" N.Y. 
Vol 3.,255 

Neshaminy Transformer, Furlong, pa. 
Vol 3'11266 

Ohmlte Mfg. Co., Skokie, III ... Vol 3'11269 
Signal TranSformer, Bklyn~ N.Y. 

VoI3'l1281-f283 
Acme Elee. Corp., Cuba, N.Y. 
ADC Prods., MfnneapoHs, Minn. 
AIHed Elctrns., ChICago, m. 
American Magnetics Corp., Carterville, III. 
Astra-Metrix, Butbank, Cal. 
Bell Industries, Compton, Cal. 
Biometrics Instrument Corp., Garland, Tex. 
Bogen Div., Paramus, N.J. 
Carson Mfg. Co., Indianapolis, Ind. 
CML-Macarr, Inc., Edison, N,J. 
Coil Co. of Amer., Northvale, N.J. 
Constant Voltage Co., Chicago, III. 
Control Data Corp., Minneapolis, Minn. 
Davis J.W. & Co., Dallas, Texas 
Del Electronics Corp., Mt. Vernon, N.Y. 
Elgin Elctms. Inc., Waterford, Pa. 
Ferrodyne Corp., Venice, Calff. 
Gao Space, Houston, Tex. 
Hipolronlcs, Inc~ Brewster, N.Y. 
Huntington Elctms. Corp .• -Van Nuys, Cal. 
Kepco, I~ Flushing, N.Y. 
K.G.s. Elctms., Paaadena, Cal. 
Lambda Elctms., Melville, N.Y. 

Mag'Con, Inc., New Brighton, Minn, 
MagnetiC Circuit Elements, Monterey, Cal. 
Maxwell Labs.; Inc., San Diego, Calif. 
Merrimack Magnetics, Lowell, Mass. 
Mlcrotran Co. Inc., Valley Stream, N.Y. 
North Electric Co., Galion,Ohio 
Nytronics, Inc., Essex Elctms. Div., 

Darlington, S.C. 
Oeco Corp., Portland, Ore. 
Phoenix Transformer Co., Phoenix, Ariz. 
Polyphase Instr. Co., Bridgeport, Pa. 
Power-Matic, Inc., San Diego, Cal. 
Oueensboro Transformer & Mach.; 

College PI., N.Y. 
Ratelco,·lnc.; Seattle, Wash. 
Shlgoto Inds., Ltd., New York, N.Y, 
Sola Elec. Div" Elk Grove Vlllage,lII. 
Standard Power, Inc., Santa Ana, Cal. 
Sterling Transformer Corp., Brooklyn, N.Y. 
TDC, Div. Freq. TeChnology Inc., Littleton, 

Mass. 
Tele-Dynamlcs/Wanlass, Fort 

Washington, Pa. 
Triad-Utrad Div., Huntington, Ind: 
TRW/UTC Transformers, New York, 

N.Y. 
Utah Elctrns., Huntington, Ind. 
Ward Leonard Elec. Co., Mt. Vernon, N,Y. 

Transformers, Control-See 
TransformerS,. Power-Also 
See Transformers, Synchro 
Control 

Transformers, Converter, D-C 
To D-C 

Coli Winders Div. Caddell-Burns, 
Mineola, N. Y ..................... Vol 30522,523 

Freed Transformer Co., Bklyn., N.Y. 
Vol 3.1255 

Hlsonic, Inc., Olathe, Kans. .... Vol 3'11257 
Microtran Co. Inc., Valley Stream,. N.Y, 

Vol 3.,263; Vol 40 562' 
Topaz ElectroniCS, San Diego, cal. 

VolleB09 
ACDC Elctrns., Oceanside, cal. 
ADC Prods., Minneapolis, Minn. 
Aladdin Elctms., Nashville, Tenn. 
Alpha Components Corp., EI Segundo, 

Cal. 
American Magnetics Corp., Carterville, III. 
Amp Inc., Harrisburg, Pa. 
Astro-Metrix, Burbank, Cal. 
Automatic Coil, New Hyde Pk., N.Y. 
Avtel Corp., Covina, Cal. 
Basler Elec. Co., Highland, III. 
Bertan Assocsq Inc., Hicksville, N.Y. 
B.H. Inds., Los Angeles, Cal. 
BiometriCS Instrument Corp., Garland, Tex. 
Bourns Pacific Magnetic Corp., Romoland, 

Calif. 
Caddel-Burns Mfg. Co" Inc., Mineola, N. Y, 
Coast Coil Co., Los Angeles, Calif. 
Coil Co. of Amer., Northvale, N.J. 
Compumod, Inc., Haverhill, Mass. 
Constant Voltage Co., Chicago, III. 
Corcom Inc., Chicago, 111. 
Dale Elctrns., Inc., Yankton, S.D. 
Del Electronics Corp., Mt. Vemon, N.Y. 
Deltec Corp., San Diego, Cal. 
Dietz Design, Inc., Belton, Mo. 
EI-Rad Mfg. Co., Chicago, III . 
Electrocom Inds., So. Bend, Indiana 
Electronic Resch. AsSOC$., MoonaChie, 

N.J. 
Elgin Elctrns. Inc., Waterford, Pa. 
Energy Systems, Palo Alto, Cal. 
EWC, Inc., Kenilworth, N.J. 
Ferrodyne Corp., Venice, Calif. 
Gao Space, Houston, Tex. 
Grand Transformers, Grand Haven, Mich. 
Hammond Mfg. Co. o(U.S.) Inc., Buffalo, 

N.Y. 
Huntington Elctms. Corp., Van Nuys, Cal. 
JB Elctm. Transformers, Inc., Chicago, III. 
K.G.S. Elctms., Pasadena, Cal. 
Lambda Elctrns" Melville, N.Y. 
Mag-Con, Inc., New Brighton, Minn. 
Magnetic Circuit Elements, Monterey, Cal. 
Magnetlco, Inc., E. Northport, N.Y. 
Merrimack Magnetics, Lowell, Mass. 
National Power ProdS. Inc" Haverhill, 

Mass. 
North Electric Co., Galion, Ohio 
Novatronics, Inc., Pompano B.each, Fla. 

180 Mfrs. In Bold face with page numbers describe this product in the White pages. 



PRODUCT INDEX & DIRECTORY 

Nytronics, Inc., Essex Elctrns. Div., 
Darlington, S.C. 

Oeco Corp., Portland, Ore. 
Omnitec Corp., Nytronics Filter Div., 

Phoenix, Ariz. 
PCA Elctrns., Inc., Sepulveda, Calif. 
Phoenix Transformer Co., Phoenix, Ariz. 
Plco Elctrns Inc., Mount Vernon, N.Y. 
Polyphase Instr. Co., Bridgeport, Pa. 
Pulse Engrg., Inc., San Diego, Cal. 
Raytheon Co., Waltham, Mass. 
Spectran Elctrns., Pompano Beach, Fla. 
Spellman High Voltage Elctrns. Corp., 

Bronx, N.Y. 
Stancor, Chicago, III. 
Stanford Applied Engrg., Santa Clara, 

Cal. 
Sterling Transformer Corp., Brooklyn, N.Y. 
TDK Electronics Co;I., Ltd., Chlyoda-ku, 

Tokyo 101, Japan 
TDK Elctrns. Corp., Long Island City, 

N.Y. 
Tele-Dynamlcs/Wanlass, Fort 

Washington, Pa. 
Torotel, Inc., Grandview, Mo. 
Torwico Elctrns., Inc., Lakewood, N.J. 
Triad-Utrad Div., Huntington, Ind. 
TRW /UTC Transformers, New York, 

N.Y. 
Ward Leonard Elee. Co., Mt. Vernon, N.Y. 
Zaring Inds., Inc., Westfield, Ind. 

Transformers, Current-See 
Transformers, Instrument 

-Transformers, Data -- See 
Transformers, Telephone 
Coupling 

Transformers, Decade 
Electro Sci. Inds., Portland, Ore. 

Vol1 e43S 
American Magnetics Corp., Carterville, III. 
Arnold Magnetics, Culver City, Cal. 
Astrosystems, Inc., Lake Success, N.Y. 
Basler Elec. Co., Highland, III. 
B.H. Inds., Los Angeles, Cal. 
Coast Coil Co., Los Angeles, Calif. 
Coil Co. of Amer., Northvale, N.J. 
Collins, G.L. Corp., Long Beach, Calif. 
Hammond Mfg. Co. (U.S.) Inc., Buffalo, 

N.Y. 
Hlpotronics, Inc., Brewster, N.Y. 
Lambda Elctrns., Melville, N.Y. 
Magnetico, Inc., E. Northport, N.Y. 
Microtran Co. Inc., Valley Stream, N.Y. 
North Atlantic Inds., Plainview, N.Y. 
North Hills Elctrns., Inc., Glen Cove, 

N.Y. 
Nytronies, Inc., Essex Eletrns. Div" 

Darlington, S.C. 
Oeeo Corp., Portland, Ore. 
Phoenix Transformer Co., Phoenix, Ariz. 
Plco Eletrns Inc., Mount Vernon, N.Y. 
Polyphase Instr. Co., Bridgeport, Pa. 
Singer Instrumentation, Los Angeles 

Oper., Los Angeles, Cal. 
Solid State Elctrns. Corp., Sepulveda, 

Cal. 
Torwlco Elctrns., Inc., Lakewood, N.J. 

Transformers, Differential 
ADC Prods., Minneapolis, Minn. 
Altee Div., Anaheim, Calif. 
American Magnetics Corp., Carterville, III. 
Ametek/lnstrs. & Controls, Feasterville, 

Pa. 
Automatic Timing & Controls, Inc., King of 

Prussia, Pa. 
Bieron Elctms. Co., Canaan, Conn. 
Bourns, Inc., Instr. Div., Riverside, Calif. 
Bourns Pacific Magnetic Corp., Romoland, 

Calif. 
Caddel-Burns Mfg. Co., Inc., Mineola, N. Y. 
Coil Co. of Amer., Northvale, N.J. 
Coil Winders Div. Caddell-Burns, 

Mineola, N. Y. 
Columbia Resch. Labs., Woodlyn, Pa. 
Del Electronics Corp., Mt. Vernon, N.Y. 
Hammond Mfg. Co. (U.S.) Inc., Buffalo, 

N.Y. 
LambdaElctrns., Melville, N.Y. 
Magnetlco, Inc., E. Northport, N.Y. 
Nytronics, Inc., Essex Elctrns. Div., 

Darlington, S.C. 
Oeco Corp., Portland, Ore. 
Pickering & Co., Plainview, N.Y. 
Pico Elctrns Inc., Mount Vernon, N.Y. 

Polyphase Instr. Co., Bridgeport, Pa. 
Torotron, Mt. Vernon, N.Y. 
Torwlco Elctrns., Inc., Lakewood, N.J. 
TRW /UTC Transformers, New York, 

N.Y. 
Zaring Inds., Inc., Westfield, Ind. 

Transformers, Discriminator 
ADC Prods., Minneapolis, Minn. 
American Magnetics Corp., Carterville, III. 
American Trans-Coil Corp., Richmond Hill, 

N.Y. 
AutomatiC Coil, New Hyde Pk., N.Y. 
Bell Industries, Compton, Cal. 
Bourns Pacific Magnetic Corp., Romoland, 

Calif. 
Caddel-Burns Mfg. Co., Inc., Mineola, N. Y. 
Coil Co. of Amer., Northvale, N.J. 
Coil Specialty Co., Boalsburg, Pa. 
Call Winders Div. Caddell-Burns, 

Mineola, N. Y. 
Collins Radio Co., Dallas, Tex. 
Dietz Design, Inc., Belton, Mo. 
EI-Rad Mfg. Co., Chicago, III. 
Electrocom Inds., So. Bend, Indiana 
ESC Elctrns. Corp., Palisades Pk., N.J. 
Ferrodyne Corp., Venice, Calif. 
Freed Transformer Co., Bklyn., N.Y. 
General Instr. Corp., Automatic Mfg. Div., 

Chicopee, Mass. 
Hlsonlc, Inc., Olathe, Kans. 
Lambda Elctrns., Melville, N.Y. 
Magnetico, Inc., E. Northport, N.Y. 
Microtran Co. Inc., Valley Stream, N.Y. 
North Hills Elctrns., Inc., Glen Cove, 

N.Y. 
Nytronics, Inc., Essex Elctrns. Div., 

Darlington, S.C. 
Deco Corp., Portland, Ore. 
Omnitec Corp., Nytronics Filter Div., 

Phoenix, Ariz. 
Plco Elctrns Inc., Mount Vernon, N.Y. 
Piconics Inc., Tyngsboro, Mass. 
Polyphase Instr. Co., Bridgeport, Pa. 
Pulse Engrg., Inc., San Diego, Cal. 
Torotron, Mt. Vernon, N.Y. 
Torwlco Elctrns., Inc., Lakewood, N.J. 
TRW/UTC Transformers, New York, 

N.Y. 
Zaring Inds., Inc., Westfield, Ind. 

Transformers, Donut-See 
Transformers, Toroidal 

Transformers, Driver 
ADC Prods., Minneapolis, Minn. 

Vol3e1244,124S 
Microtran Co. Inc., Valley Stream, N.Y. 

VoI4e562* 
Pico Elctrns Inc., Mount Vernon, N.Y. 

, Vol3e1271 
TRW/UTC Transformers, New York, 

N.Y ............................................. Vol3e1296 
Abbott Transistor Labs., LA., Cal. 
ACDC Elctrns., Oceanside, cal. 
Allied Elctrns., Chicago, III. 
American Magnetics Corp., Carterville, III. 
Basier Elec. Co., Highland, III. 
Bourns Pacific Magnetic Corp., Romoland, 

Calif. 
Clippard Instr., Inc., CinCinnati, Ohio 
Coast Coil Co., Los Angeles, Calif. 
Coil Co. of Amer., Northvale, N.J. 
Collins Radio Co., Dallas, Tex. 
Component Specialties, Temple City, Cal. 
Custom Coil & Transformer Co., 

Zanesville, Ohio 
Dale Elctrns., Inc., Yankton, S.D. 
Dietz Design, Inc., Belton, Mo. 
Douglas Randall Oiv., Pawcatuck, Conn. 
EWC, Inc., Kenilworth, N.J. 
Ferrodyne Corp., Venice, Calif. 
Freed Transformer Co., Bklyn., N.Y. 
Geo Space, Houston, Tex. 
Grand Transformers, Grand Haven, Mich. 
Hammond Mfg. Co. (U.S.) Inc., Buffalo, 

N.Y. 
Huntington Elctrns. Corp., Van Nuys, Cal. 
James Elctrns., Inc., Chicago, III. 
JB Elctrn. Transformers, Inc., Chicago, III. 
K.G.S. Elctrns., Pasadena, Cal. 
Lambda Elctrns., Melville, N.Y. 
Mag-Con, Inc., New Brighton, Minn. 
Magnetic Circuit Elements, Monterey, Cal. 
Magnetico, Inc., E. Northport, N.Y. 
Neshaminy Transformer, Furlong, Pa. 
NWL Transformers, Trenton, N.J. 

Nytronics, Inc., Essex Elctrns. Div., 
Darlington, S.C. 

Deco Corp., Portland, Ore. 
Omnitec Corp., Nytronics Filter Div., 

Phoenix, Ariz. 
Phoenix Transformer Co., Phoenix, Ariz. 
Polyphase Instr. Co., Bridgeport, Pa. 
Pulse Engrg., Inc., San Diego, Cal. 
Raytheon Co., Waltham, Mass. 
Shlgoto Inds., Ltd., New York, N.Y. 
Signal Transformer, Bklyn., N.Y. 
Stancor, Chicago, III. 
Sterling Transformer Corp., Brooklyn, N.Y. 
Torotel, Inc., Grandview, Mo. 
Torotron, Mt. Vernon, N.Y. 
Torwico Elctrns., Inc., Lakewood, N.J. 
Triad-Utrad Div., Huntington, Ind. 
Zaring Inds., Inc., Westfield, Ind. 

Transformers, Filament 
Allied Elctrns., C;hlcago, III .••.. Vol 3e12S1 
Del Electronics Corp., Mt. Vernon, N.Y. 

Vo11e&57 
Douglas Randall Div., Pawcatuck, Conn. 

Vol3e12S2 
Ferrotran Elctrn., New York, N.Y. 

Vol3e1256 
Freed Transformer Co., Bklyn., N.Y. 

Vol3e12S4 
Microtran Co. Inc., Valley Stream, N.Y. 

Vo13e1260,1261; Vo14eS62* 
NWL Transformers, Trenton, N.J. 

, Vol3e1267 
TRW /UTC Transformers, New York, 

N.Y ................................... VoI3e1298-1302 
Abbott Transistor Labs., L.A., Cal. 
ACDC Elctrns., Oceanside, Cal. 
Acme Elec. Corp., Cuba, N.Y. 
ADC Prods., Minneapolis, Minn. 
American Magnetics Corp., Carterville, III. 
Arnold Magnetics, Culver City, cal. 
Basler Elec. Co., Highland, III. 
Bell Industries, Compton, Cal. 
B.H. Inds., Los Angeles, Cal. 
Bourns Pacific Magnetic Corp., Romoland, 

Calif. 
CML·Macarr, Inc., Edison, N.J. 
Coast Coil Co., Los Angeles, Calif. 
Coil Co. of Amer., Northvale, N.J. 
Collins Radio Co., Dallas, Tex. 
Compooent SpeCialties, Temple City, Cal. 
Custom Coil & Transformer Co., 

Zanesville, Ohio 
Dietz Design, Inc., Belton, Mo. 
Dormeyer Inds., Chicago, III. 
Elcor Prods. Welex Elctrns., Silver 

Spring, Md. 
Electro-Pacific, Inc., Goleta, Calif. 
Electrocube, San Gabriel, Cal 
Electronic ReSCh. Assocs., Moonachie, 

N.J. 
Elgin Elctrns. Inc., Waterford, Pa. 
Energy Systems, Palo Alto, Cal. 
EWC, Inc., Kenilworth, N.J. 
Ferrodyne Corp., Venice, Calif. 
Geo Space, Houston, Tex. 
Grand Transformers, Grand Haven, MiCh. 
Hammond Mfg. Co. (U.S.) Inc., Buffalo, 

N.Y. 
Hipotronics, Inc., Brewster, N.Y., 
Huntington Elctrns. Corp., Van Nuys, Cal. 
James Elctrns., Inc., Chicago, III. 
JB Elctrn. Transformers, Inc., Chicago, III, 
K.G.S. Elctrns., Pasadena, Cal. 
Lambda Elctrns., MelVille, N.Y. 
Mag-Con, Inc., New Brighton, Minn. 
MagnetiC Circuit Elements, Monterey, Cal. 
Magnetlco, Inc., E. Northport, N.Y. 
Merrimack Magnetics, Lowell, Mass. 
Neshaminy Transformer, Furlong, Pa. 
Nytronics, Inc., Essex Elctrns. Div., 

Darlington, S. C. 
Deco Corp., Portland, Ore. 
Peschel Instrs., Cape Coral, Fla. 
Phoenix Transformer Co., Phoenix, Ariz. 
Pico Elctrns Inc., Mount Vernon, N.Y. 
Polyphase Instr. Co., Bridgeport, Pa. 
Queensboro Transformer & Mach., 

College Pt., N.Y. 
Raytheon Co., Waltham, MaSS. 
Shigoto Inds., Ltd., New York, N.Y. 
Signal Transformer, Bklyn., N.Y. 
Sloan Technology Corp., Santa Barbara, 

Calif. 
Sola Elee. Div., Elk Grove Village, III. 
Spellman High Voltage Elctms. Corp., 

Bronx, N.Y. 
Staco, Inc., Day1on, Ohio 

Transformers, Flyback 
Stancor, Chicago, III. 
Sterling Transformer Corp., Brooklyn, N.Y. 
Todd Systems, Yonkers, N.Y. 
Torotel, Inc., Grandview, Mo. 
Torwlco Elctrns., Inc., Lakewood, N.J. 
Triad-Utrad Div., Huntington, Ind. 
Zaring Inds., Inc., Westfield, Ind. 

Transformers, 400 CPS 
Douglas Randall Div., Pawcatuck, Conn. 

Vol3e1252 
Ferrotran Elc!rn., New York, N.Y. 

Vol3e1256 
K.G.S. Elctrns., Pasadena, Cal. 

Vol3e1258 
Mlcrotran Co. Inc., Valley Stream, N.Y. 

VoI3e1260,1261,1264; Vo14e562* 
Torwico Elctrns., Inc., Lakewood, N.J. 

Vol3e1307 
Abbott Transistor Labs., LA., cal. 
Acme Elec. Corp., Cuba, N.Y. 
ADC Prods., Minneapolis, Minn. 
Arnold Magnetics, Culver City, Cal. 
Astro-Metrix, Burbank, Cal. 
Avlel Corp., Covina, Cal. 
Bailler Elec. Co., Highland, III. 
Bell Industries, Compton, Cal. 
B.H. Inds., Los Angeles, Cal. 
Bieron Elctrns. Co., Canaan, Conn. 
Bourns Pacific Magnetic Corp., Romoland, 

Calif. 
Bulova Watch Co., Freq. Control 

Prods., Woodside, N.Y. 
CML-Macarr, Inc., Edison, N.J. 
Coast Coil Co., Los Angeles, Calif. 
Coil Co. of Amer., Northvale, N.J. 
Component Specialties, Temple City, Cal. 
Del Electronics Corp., Mt. Vernon, N.Y. 
Dietz DeSign, Inc., Belton, Mo. 
Electro-Pacific, Inc., Goleta, Calif. 
Electrocube, San Gabriel, Cal 
Electronic Resch. Assocs., Moonachie, 

N.J. 
Elgin Elctrns. Inc., Waterford, Pa. 
Energy Systems, Palo Alto, Cal. 
EWC, Inc., Kenilworth, N.J. 
Ferrodyne Corp., Venice, Calif. 
Freed Transformer Co., Bklyn., N.Y. 
Geo Space, Houston, Tex. 
Grand Transformers, Grand Haven, Mich. 
Hammond Mfg. Co. (U.S.) Inc., Buffalo, 

N.Y. 
Harder, Donald C. Co., Inc., San Diego, 

Calif. 
Hlpotronics, Inc., Brewster, N.Y. 
Huntington Elctrns. Corp., Van Nuys, Cal. 
JB Elctrn. Transformers, Inc., Chicago, III. 
Jefferson Elec., Bellwood, III. 
Lambda Elctrns., Melville, N.Y. 
Mag-Con, Inc., New Brighton, Minn. 
Magnetic Circuit Elements, Monterey, Cal. 
Magnetico, Inc., E. Northport, N.Y. 
Maxwell Labs .. Inc., San Diego, Calif. 
Merrimack MagnetiCS, Lowell, Mass. 
North Electric Co., Galion, Ohio 
NWL Transformers, Trenton, N.J. 
Nytronics, Inc., Essex Elctrns. Div., 

Darlington, S.C. 
Deco CO{ll., Portland, Ore. 
Omnitec Corp., Nytronics Filter Div., 

Phoenix, Ariz. 
Perkin-Elmer Corp., Electronic Prods. 

Dept., Norwalk, Conn. 
Pico Elctrns Inc., Mount Vernon, N.Y. 
Polyphase Instr. Co .. Bridgeport, Pa. 
Pulse Engrg., Inc., San Diego, Cal. 
Raytheon Co., Waltham, Mass. 
Shlgoto Inds., Ltd., New York, N.Y. 
Signal Transformer, Bklyn., N.Y. 
Sola Elee. Dlv., Elk Grove Village, III. 
Staco, Inc., Day1on, Ohio 
Stancor, Chicago, III. 
Sterling Transformer Corp., Brooklyn, N.Y. 
Todd Systems, Yonkers, N.Y. 
Torotel, Inc., GrandView, Mo. 
Torotron, Mt. Veraon, NY. 
Triad-Utrad Div., Huntington, Ind. 
TRW/UTC Transformers, New York, 

N.Y. 
Ward Leonard Elec. Co., Mt. Vernon, N.Y. 
Zaring Inds., Inc., Westfield, Ind. 

Transformers, Flyback 
Amperex Electronic Corp., Hicksville, 

N.Y .......................................... ; ..•• Vol 3e521 
Coil Co. of Arner., Northvale, N.J. 
EI-Rad Mfg. Co., Chicago, III. 

*Vol. 4-1973 For addresses, phones and key personnel, see YELLOW Pages. 181 



Transformers, Flyback (cont'd) 
Generallnstr. Corp., Entertainment 

Elctrns. Prods. Grp., F.W. Sickles Div., 
Chicopee, Mass. 

Lambda Elctrn ... MelvUle, N.Y. 
Nytronics, Inc., Essex Elctrns. Div., 

Darlington, S.C. . . 
Shlgoto Inds., Ltd~ New York, N.Y. 
Stancor, Chicago, III. 
Triad-Utrad Di.v., Huntington,; Ind. 

Transfor. mers, High-Yoltage 
(1,000 Yoits & Over) 

Dol!gies RandaH Div., Pawcatuck, Conn. 
Vol 3<11252 

NWL Transformers, Trenton, N.J. 
Vol3e1267 

AbbQtt Transistor Labs., L.A., CaL 
Acme Elee. Corp., Cuba, N.Y. 
AEIC Proda., Minneapolis, Minn. 
American Magnetics Corp., Carterville, III. 
Amold Magnetics, Culver City, Cal. 
AsSOCiated Resch., Chicago, III. 
Astro-Metrix. Burbank. Cal. 
Beckman Instrs., Cedar Grove. N.J. 
Bartan Assocs., Inc., HICkSVUIe, N.Y. 
Bicron Elctrns. Co., Canaan, Conn. 
Bourns Pacific Magnetic Corp., Romoland, 

Calif. 
CML-Macarr, Inc., Edison, N.J. 
Coli Co. of Amer., Northvale. N.J. 
Del Electronics Corp., Mt. Vemon, N.Y. 
Electronic Resch. Assocs., Moonachie, 

N.J. 
Energy Systems. Palo Alto. Cal. 
Ferrodyne Corp., Venice, Calif. 
Freed Transformer Co~ Bklyn., N.Y. 
Gao Space, Houston, Tex. 
Grand Transformers, Grand Haven, Mich. 
Hammond Mfg. Co. (U.S.) Inc., Buffalo, 

NY. 
Harder, Donald C. Co., Inc., San Diego, 

Calif. 
Hipotronics, Inc., Brewster, N.Y. 
Jefferson Elee., Bellwood, III. 
K.G.s. Elctrns., Pasadena, Cal. 
KIlovolt Corp., Heckensack, N.J. 
Lambda Elctrns., Melville, N.Y. 
Mag-Con, Inc .• New Brighton, Minn. 
Magnetic Circu~ Elements, Monterey, Cal .. 
Magnetlco, Inc., E. Northport, N.Y. 
Maxwell Labs., Inc .• San Diego, Calif. 
Megavolt, Inc., New York, N.Y. 
Mlcrotran Co. Inc., Valley Stream, N.Y. 
North Electric Co., Galion,OhiO 
Nytronics, Inc., Essex Elctrns. Div., 

Darlington, S.C. 
Ceco Corp., Portland, Ore. 
Peschellnstrs., Cape Coral, Fla. 
Polyphase Instr. Co., Bridgeport. Pa. 
Queensboro Transformer & Mach., 

College Pt., N.Y. 
Raytheon Co., Waltham, Mass. 
Shlgoto Inds., Ltd~ New York, N.Y. 
Signal Transformer, Sklyn., N.Y. 
Spellman High VoHage Elctr.ns. Corp., 

Bronx. N.Y. 
Stancor, Chicago, III. 
Sterling Transformer Corp., Brooklyn. N.Y. 
TDC, Div. Freq. Technology Inc., Uttleton, 

Mass. 
Todd Systems, Yonkers, N.Y. 
TRW/UTC Transformers, New York, 

N.Y. 
Universal Vollronics Corp •• Mt. Kisco, 

N.Y_ 
Wabash Transformer Corp., Hunli(1gton, 

Ind. 

Transformers, I-F 
Bell 1ndusf11es. Compton, Cal. Vol 3<1532 
ADC Prods., Minneapolis, Minn. 
Aladdin Elctma •• Nashville. Tenn. 
Allen Avionics. Mineola. N.Y. 
American Trans-COil Corp .• Richmond Hill. 

N.Y. 
Automatic Coil, New Hyde Pk., N.Y. 
Bulova Watch Co •• Freq. Control 

Proda., Woodside. N.Y. 
Caddel-Burns Mfg. Co .• Inc., Mineola. N. Y. 
Cambridge thermiOnic, Cambridge, Mass 
CML-Macarr, Inc .. Edison. N.J. 
coast Coil Co., Los Angeles. Calif. 
Coil Co. of Amer .• Northvale, N.J. 
Coil Craft Inc., Bronxville. N.Y. 
Coli Specially Co., Boalsburg. Pa, 
Coli Winders. Dlv_ .Caddell-Bums, 

Mineola, N. Y. 
Oale Elctrns •• I~ Vankton, S.D. 

Delevan Dlv., Coil Prods., E. Aurora, 
N.Y. 

Dietz DeSign, Inc., Belton, Mo. 
EI-Rad Mfg. Co., Chicago, III. 
General Instr. Corp., Automatic Mfg. Div .• 

Chicopee, Mass. 
Lambda Elctrna., Melville, N.Y. 
Magnellco,lnc., E. Northport, N.Y. 
Minl-Circuits Lab., Brooklyn, N.Y. 
North HIPs Elctrns~ Inc., Glen Cove, 

N.Y. 
Nytronics, Inc., Essex Elctrns. Div .• 
Darlington, S.C. 

Oeeo Corp., Portland, Ore. 
Piconics Inc .• Tyngsboro, Mass. 
Polyphase Instr. Co., Bridgeport. Pa. 
Releam (Div. Watkins-Johnson), Palo Alto, 

Calif. 
Shigoto Inds., Ltd., New York, N.Y. 
Syscon Inl'l., Inc., So. Bend. Ind. 
Torwico Elctrns., Inc., Lakewood, N.J. 
TRW Elctrnc. FunctiOns, Candem, N.J. 
Workman Elctrn. PrOds., Inc .• Sarasota, 

Fla, 

Transformers, Input 
ADC Prods., MIMeapolis, Minn. 

Vol 3<11244, 1245 
Dynamic Instr. Corp., Plainview, N. Y. 

Vol 10665 
Ferrolran Elctrn., New York, N.Y. 

Vol3e1256 
Mlcrolran Co. Inc., Valley Stream, N.Y. 

Vol3e1261,1262; VoI4e&62* 
Perkin-Eimer Corp., Eleclronic Prods. 

Dept., Norwalk, Conn ........... Vol 3-1270 
Pico Elctms Inc •• Mount Vernon. N.Y. 

VoI3-127! 
TRW/UTe Transformers, New York, 

N.Y ............................... -. ........... Vol3e1298 
Abbott Transistor Labs., L.A., Cal. 
ACDC Elctma., OCeanSide, Cal. 
Allied Elctms., Chicago, Ill. 
Altec Div., Anaheim, Calif. 
American MagnetiCS Corp., Carterville. III. 
American Trans-Coil Corp .• Richmond Hill, 

N.Y. 
Basler Elec. Co., Highland, III. 
Bell Industries, Compton, Cal. 
Bicron Elctms. Co .• Canaan, Conn. 
Bourns Pacific Magnetic Corp., Romoland. 

Calif. 
Bulov. Watch Co., Freq. Control 

Prods., Woodside, N.Y. 
CML-Macarr, Inc.. Edison, N.J. 
Coast Coil Co., Los Angeles, Calif. 
Coil Co. of Amer .• Northvale, N.J. 
Coil Craft Inc., Bronxville, N.Y, 
Collins Radio Co., Dallas. Tex. 
Component Specialties, Temple City, Cal. 
Custom Coil & Transformer Co., 

Zanesville, Ohio 
Dale Elctms., Inc., Yankton. S.D. 
Oal EleCtronICs Corp., MI..Vemon, N.Y. 
Dietz DeSign, Inc .• Belton. Mo. 
Dougles Randall Dlv., Pawcatuck, Conn. 
EWC, Inc .• Kenilworth, N.J. 
Ferrodyne Corp., Venice, Calif. 
Freed Transformer Co., Bklyn., N.Y. 
Geo Space, Houston, Tex. 
Gotham 'Audio Corp., New York, N.Y. 
Grand Transformers, Grand Haven, Mich. 
Hammond Mfg. Co. (U.S.) Inc .• Buffalo, 

N.Y. 
Huntington Elctrns. Corp .• Van Nuys, Cal. 
James Elctrns., Inc .• Chicago, Ill. 
JB Eictrn. Transformers, Inc., Chicago, Ill. 
Lambda Elctms., Melville, N.Y. 
Mag-Con, Inc., New Brighton, Minn. 
Magnetic. Circuit Elements. Monterey, Cal. 
Magnetlco, Inc~ E. Northport, N.Y. 
Merrimack Magnetics. Lowell, Mass. 
Neshamlny Transformer, Furlong, Pa. 
NWL Trsnsformers, Trenton. N.J. 
Nytronics, Inc., Essex Elctrns. Div., 

Darlington. S.C. 
Oeca Corp., Portland, Ore. 
Omnitec Corp., Nytronics Filter Diy .• 

Phoenix, Ariz. 
Phoenix Transformer Co., Phoenix, Ariz. 
Polyphase Instr. Co .• Bridgeport. Pa. 
Raytheon Co .• Waltham, Mass. 
Shlgoto .Inds~ Ltd.. New YOrk, N.Y. 
Signal Transformer, Bklyh., N.Y. 
SoUd State EIctma. Corp., Sepulveda, 

Cal. 
Spectran Elctrns., Pompano Beach. Fla. 
Staco. Inc.. Dayton, Ohio 

PRODUCT INDEX & DIRECTORY 
Stancor, Chicago. III. 
Sterling Transforrner Corp., Brooklyn,. N. Y. 
Sysc6n Inl"l., Inc .•. So. Bend, Ind. 
TDC, Div. F'req. Technology Inc .• Littleton, 

Mass. 
Todd Systems. Yonkers, NY. 
Topaz Electronics, San Diego, Cal. 
Torotel, Inc., Grandview, Mo. 
Torwlco Elctrns., Inc., Lakewood, N.J. 
Triad-Utrad Div., Huntington, Ind. 
Varl-L Co., Inc., Denyer, Colo. 
Zaring Inds .• Inc., Westfield, Ind. 

Transformers, Instrument 
Diversified Elctrns., Evanllville. Ind 

. Vol2e730 
Douglas Randall Div., PawcatUCk, Conn. 

Vol3e1252 
Ferrotran Elctrn., New York, N.Y. 

Vol 3<11256 
K.G.S. Elctms., Pasadena, Cal. 

Vol 3-1258 
Mlcrotran Co. Inc., Valley Stream, N.Y. 

VoI4e582' 
NWL Transformers, Trenton, N.J. 

Vol 3<11267 
ADC Prods., Minneapolis, Minn. 
AUied Elctrns., Chicago, III. 
American Magnetics Corp., Carterville. III. 
ASSOCiated Resch., Chicago, III. 
Astrosystems. Inc., Lake Success, N.Y. 
Bell Industries, Compton, Cal. 
B.H. Inds., Los Angeles, Cal. 
Bicron Elctrns. Co .• Canaan. Conn. 
Bourns Pacific MagnetiC Corp .• Romoland, 

Calif. 
CML-Macarr, Inc., Edison, N.J. 
Coast Coil Co., Los Angeles. Calif. 
Coil Co. of Amer., Northvale, N.J. 
Component Specialties. Temple City. Cal. 
Custom Coil & Transformer Co., 

Zanesville, Ohio 
Dale Elctrns., Inc., Yankton, S.D. 
Del Electronics Corp., Mi. Vernon, N.Y. 
Dietz Design, Inc .• Belton, Mo. 
Dormeyer Inds .• Chicago. III. 
Dranetz Engrg. Labs., So.. Plainfield, 

N.J. 
Elcor Prods. Welex Elctms., Silver 

Spring, Md. 
Electricallnstr. Svc., Inc., Mt. Vernon, N.Y. 
Elgin Elctrns. Inc., Waterford, Pa. 
Esterline Angus Div., IndianapoliS. Ind. 
EWC, Inc., Kenilworth, N.J. 
Ferrodyne Corp .• Venice. Calif. 
Freed Transformer Co., Bklyn., N.Y. 
General Elec., W. Lynn, Mass. 
Geo Space. Houston, Tex. 
Grand Transformers, Grand Haven, Mich. 
Hallmark Standards, Inc., Mt. Vernon, N.Y. 
Hammond Mfg. Co. (U.S.) Inc., Buffalo, 

N.Y. 
Hipotronics, Inc., Brewster, N.Y. 
Hoyt Elee. Instr. Works, Belmont, Mass. 
Huntington Elctrns. Corp., Van Nuys, Cal. 
James Elctrns., Inc .• Chicago. III. 
Jewell Electricallnstrs., Manchester, 

N.H. 
Lambda Elctrns •• Melville, N.Y. 
Larson Instr. Co., Inc.,.Orangeburg, N.Y. 
Mag-Con, Inc., New Brighton, Minn. 
Magnetic Circuit Elements, Monterey, Cal. 
Magnetlco, Inc., E. Northport, N.Y. 
Merrimack MagnetiCS. Lowell, Mass. 
North Atlantic Inds., Plainview, N.Y. 
Nytronics, Inc., Essex Elctrns. Div .• 

Darlington. S.C. 
Oeco Corp., Portland, Ore. 
Pearson Elctrns., Inc., Palo Alto, Calif. 
Phoenix Transformer Co .• Phoenix. Ariz. 
Pico Elctms Inc., Mount Vernon, N.Y. 
Polyphase Instr. Co., Bridgeport,. Pa. 
Princeton Applied Resch. Corp .• Princeton, 

N.J. 
Raytheon Co., Waltham, Mass. 
Rohde & Schwarz SiS., Passaic. N.J. 
Sangamo £Iec. Co., Springfield, III. 
Shlgoto Inda., Ltd., New York, N.Y. 
Simpson Elec. Co., Chicago, III. 
Singer Instrumentation, Los Angeles 

Oper •• Los Angeles, Cal. 
Sterling Transformer Corp., Brooklyn, N.Y. 
Stevens-Arnold, Inc., So. Boston. Mass. 
Superior Elec., Bristol, Conn. 
Topaz ElectroniCS, San Diego, Cal. 
Torotel, Inc., Grandview, Mo. 
Torotro"; Mt: Vernon, N.Y. 
Torwlco Elctrns., Inc., Lakewood. N.J. 

Triad-Utrad Div., Huntington. Ind. 
TRW/UTC Transformers, New YOrk, 

N.Y. 
Varian Assocs., Palo Alto, Cal: 
Weston Instruments. Inc., Newark, N.J. 
Zaring Inds., Inc., Westfield, Ind. 

Tral'lsformers, Interstage 
ADC Proda., Minneapolis, Minn. 

VOI3<l1244.!245 
Amperex ElectroniC Corp., HickSVille, 

N.Y ......................................... _ .... Vo13e&21 
Douglas Randall Dlv., Pawcatuck, Conn. 

VoIae1252 
Microtran Co. Inc., Valley Stream, N.Y; 

Vol 3e1261; VoI4-s&Z* 
TRW/UTC Trallsformers, New York, 

N.Y ................................... VOI3e1296.1299 
Vari~L Co., Inc., Denver, Colo. 

. VOl 3-1308,1309 
ACDC Elctrna., OCeanside, Cal. 
Allied Elctrns., Chicago, III. 
American MagnetiCS Corp., Carterville, III. 
American Trans-Coil Corp., Richmond Hill, 

N.Y. 
Basler Elec. Co., Highland. III. 
Bell Industries, Compton, Cal. 
Bourns Pacific Magnetic Corp., Romoland, 
,Calif. 

Bulova Watch Co., Freq. Control 
Prods., WoodSide, N.Y. 

Caddel-Burns Mfg. Co .• Inc .• Mineola, N. Y. 
·Coast Coil Co., Los Angeles. Cain. 
Coil Co. of Arner., Northvale, N.J. 
Coil Craft Inc .• Bronxville. N.Y. 
Coil Winders Div. Caddell-Burns, 

Mineola, N. Y. 
Collins Radio Co., Dallas. Tex. 
Custom Coil & Transformer Co., 

Zanesville, Ohio 
Dale Eletrns., Inc., Yankton, S.D. 
Delevan Div., Coli Prods., E. Aurora, 

N.Y. 
Dietz Design, Inc .• Belton, Mo. 
ESC Elctrns. Corp., Palisades Pk., N.J. 
EWC, Inc .• Kenilworth. N.J. 
Ferrodyne Corp., Venice, Calif. 
Freed Transfol'fl1er Co., Bklyn., N.Y. 
General Instr. Corp .• Automatic Mfg. DiY., 

Chicopee, Mass. 
Geo Space. Houston. Tex. 
Grand Transformers, Grand Haven. Mich. 
Hammond Mfg. Co. (U.S.) Inc., Buffalo. 

N.Y. 
Huntington Elctrns. Corp., Van Nuys, Cal. 
James Elctrns .. Inc., Chicago. III. 
JB Elctrn. Transformers, Inc., Chicago. III. 
Lambda Elctms" Melville, N.Y. 
Mag-Con. Inc., New Brighton, Minn. 
Magnetic Circuit Elements, Monterey, Cal. 
Magnetico, Inc., E. Northport, N.Y. 
Merrimack MagnetiCS, Lowell, Mass. 
Neshaminy Transformer, Furlong, Pa. 
North Hills Elctrns., Inc., Glen Cove, 

N.Y. 
Nytronics, Inc., Essex Elctrns. Div., 

Darlington, S.C. 
Oeca Corp., Portland, Ore. 
Omnitec Corp., Nytronics Filter Div., 

Phoenix, Ariz. 
Phoenix Transformer Co., Phoenix. Ariz. 
Pico Elctrns Inc., Mount Vernon, N.Y. 
Polyphase Instr. Co., Bridgeport, Pa. 
Pulse Engrg., Inc., San Diego, Cal. 
Raytheon Co., Waltham, Mass. 
Signal Transfo ..... er. Bktyn~ N.Y. 
Solid State Elctrne. Corp., Sepulveda, 

Cal. 
Stancor, Chicago. III. 
Sterling TransforrnerCorp .. Brooklyn, N.Y. 
Syscon Int'l., Inc., So. Bend, Ind. 
Todd Systems. Yonkers, N.Y. 
Torotel, Inc., Grandview, Mo. 
Torwlco Elctrns., Inc., Lakewood, N.J. 
Triad-Utrad Div .• Huntington, Ind. 
Zaring Inds .• Inc .• Westfield. Ind. 

Transformers, . Inverter 
Freed Transformer Co., Bklyn., N.Y. 

Vol 3<11255 
Hlsonie, Inc •• Olathe, Kans ..... Vol 3e1257 
TRW/UTC Transformers, New YOrk, 

N.Y .............. _ ............................. VoI3e1301 
Alpha Components Corp .• EI Segundo. 

Cal. 
Bell Industries, Compton, Cal 
B.H.lnds., Los Angeles, Cal. 

182 Mfrs. in Bold face with page numbers describe this product in. the While pages. 



PRODUCT INDEX & DIRECTORY 
Boums Pacific Magnetic Corp., Romoland, 

Calif. 
CML-Macarr, Inc., Edison, N.J. 
Electrocom Inds., So. Bend, Indiana 
Electrocube, San Gabriel, Cal 
Geo Space, Houston, Tex. 
Grand Transformers, Grand Haven, Mich. 
Huntington Elctrns. Corp., Van Nuys, Cal. 
James Elctrns., Inc., Chicago, III. 
Mag-Con, Inc., New Brighton, Minn. 
Magnetlco, Inc., E. Northport, N.Y. 

Transformers, Isolation 
Allied Elctms., Chicago, III ..... Vol 301250 
CEA, San luis Obispo, Cal ....... Vo11e620 
Del Electronics Corp., Mt Vemon, N.Y. 

Vol 10657 
DeHec Corp., San Diego, Cal ..• Vo11065B 
Douglas Randall Dlv., Pawcatuck, Conn. 

Vol3e1252 
Dranetz Engrg. Labs., So. Plainfield, 

N.J ................ _ .... _ .......... _ .... _ ... _ ..... Vo11e424 
Elcor Prods. Welex Elctrns., Silver 

Spring, Md ................................. Vol 10669 
Electlocuba, San Gabriel, Cal 

Vol 30437,1253 
Ferrolran Elctrn., New York, N.Y. 

Vol3e1256 
Mlcrotran Co. Inc., Valley Stream, N.Y. 

Vol3e1260,1261,1263,1264; Vol 40562* 
North Hills Elctrns., Inc., Glen Cove, 

N.Y .......... _ .............. VOI2e358; Vol3eI2GB 
Perkin-EImer Corp., Electronic Prods. 

Dept, Norwalk, Conn ........... Vol 3"1270 
Signal Transformer, Bklyn., N.Y. 

Vo13°12B4 
Staco, Inc., Dayton, Ohio ........ Vol 3"1289 
Topaz Electronics, San Diego, Cal. 

Vol 10Q09; Vol 2e582 
TRW /UTC Transformers, New York, 

N-Y. ..... __ ................... _._ ..... Vol3e1296,1302 
Varl-L Co., Inc., Denver, Colo. Vol 20622 
Abbott Tranalstor Labs., LA., Cal. 
ACDC Elctrns., Oceanside, Cal. 
Acme Elec. Corp., Cuba, N.Y. 
ADC Prods., Minneapolis, Minn. 
Altec Div., Anaheim, Calif. 
American Magnetics Corp., Carterville, III. 
Astro-Metrix, Burbank, Cal. 
Astrosystems, Inc., Lake Success, N.Y. 
Basler Elec. Co., Highland, III. 
Bell Industries, Compton, Cal. 
B.H. Inds., Los Angeles, Cal. 
Bourns Pacific Magnetic Corp., Romoland, 

Calif. 
Bulova Watch Co., Freq. Control 

Prods., Woodside, N.Y. 
Carson Mfg. Co., Indianapolis, Ind. 
CML-Macarr, Inc., Edison, N.J. 
Coast Coil Co., Los Angeles, Calif. 
Coil Co. of Amer., Northvale, N.J. 
Collins Radio Co., Dallas, Tex. 
Control Data Corp., Minneapolis, Minn. 
Custom Coil & Transformer Co., 

Zanesville, Ohio 
Dale Elctrns., Inc., Yankton, S.D. 
Delevan Dlv., Coil Prods., E. Aurora, 

N.Y. 
Deltaray Corp., Woburn, Mass. 
Dietz Design, Inc., Belton, Mo. 
Dormeyer Inds., Chicago, III. 
Electro-Pacific, Inc., Goleta, Calif. 
Elgin Elctrns. Inc., Waterford, Pa. 
Energy Systems, Palo Alto, Cal. 
EWC, Inc., Kenilworth, N.J. . 
Ferrodyne Corp., Venice, Calif. 
Freed Transformer Co., Bklyn., N.Y. 
Gates Elctrn. Co., Bronx, N.Y. 
GeoSpace, Houston, Tex. 
Grand Transformers, Grand Haven, Mich. 
Hammond Mfg. Co. (U.S.) Inc., Buffalo, 

N.Y. 
Harder, Donald C.Co., Inc., San Diego, 

Calif. 
Hlpotronlcs, Inc., Brewster, N.Y_ 
Hughey & Phillips, Inc., Burbank, Cat 
Huntington Elctrns. Corp., Van Nuys, Cal. 
James Elctrns., Inc., Chicago, III. 
JB Elctrn. TransformSr's, Inc., Chicago, III. 
K.G.S. ElCtrns., Pasadena, Cal. 
Lambda Elctrns., Melville, N.Y. 
Mag-Con, Inc., New Brighton, Minn. 
Magnetic Circuit Elements, Monterey, Cal. 
Magnetlco, Inc., E. Northport, N.Y. 
Magnetics, Div: of Spang Industries, Inc., 

Sandy Lake, Pa. 
Megavolt, Inc., New York, N.Y. 
Merrimack Magnetics, Lowell, Mass. 

Mlnl-Clrcults Lab., Brooklyn, N.Y. 
Neshamlny Transformer, Furlong, Pa. 
North Allantlc Inds., Plainview, N.Y. 
NWL Transformers, Trentor'!, N.J. 
Nytronics, Inc., Essex Elctrns. Div., 

Darlington, S.C. 
Oeco Corp., Portland, Ore. 
Peschel Instrs., Cape Coral, Fla. 
Phoenix Transformer Co., Phoenix, Ariz. 
Plco Elctrns Inc., Mount Vernon, N.Y. 
Polygon Inds. Ltd., Toronto 16, 

Onl., Canada 
Polyphase Instr. Co., Bridgeport, Pa. 
Pulse Engrg., Inc., San Diego, Cal. 
Raytheon Co., Waltham, Mass. 
Releom (DiY. Watkins-Johnson). Palo Alto, 

Calif. 
Sanford-Miller Corp., Brooklyn, N.Y. 
Shlgoto Inds., Ltd., New York, N.Y. 
Singer Instrumentation, Los Angeles 

Oper., Los Angeles, Cal. 
Spellman High Voltage Elctms. Corp., 

Bronx, N.Y. 
Square D Co., Park Ridge, III. 
Stancor, Chicago, III. 
Sterling Transformer Corp., Brooklyn, N.Y. 
Stevens-Arnold, Inc., So. Boston, Mass. 
TDC, Diy. Freq. Technology Inc., Littleton, 

Mass. 
Tela-Dynamlcs/Wanlass, Fort 

Washington, Pa. 
Todd Systems, Yonkers, N.Y. 
Torotel, Inc., Grandview, Mo. 
Torotron, MI. Vernon, N.Y. 
T orwico Elctrns., Inc., Lakewood, N.J. 
Triac Elctrn. Sys., Forest Hills, N. Y. 
Triad-Utrad Div., Huntington, Ind. 
Universal Voltronics Corp., Mt. Kisco, 

N.Y. 
Westinghouse Elec., Greenville, Pa. 
Zaring Inds., Inc., Westfield, Ind. 

Transformers, Line 
Ferrotran Elctrn., New York, N.Y. 

Vol 3"1256 
Hisonic, Inc., OIa1he, Kans ..... Vol 3e1257 
Mlcrotran Co. Inc., Valley Stream, N.Y. 

Vo14oS62* 
TRW/UTC Transformers, New York, 

N.Y ................................... Vol3e1298,1299 
Abbott Transistor Labs., LA., Cal. 
ACDC Elctrns., Oceanside, Cal. 
Acme Elec. Corp., Cuba, N.Y. 
ADC Prods., Minneapolis, Minn. 
Allied Elctms., Chicago, III. 
Altec Div., Anaheim, Calif. 
American Magnetics Corp., Carterville, III. 
Atlas Sound Div., Parsippany, N.J. 
Basler Elec. Co., Highland, III. 
B.H. Inds., Los Angeles, Cal. 
Bogen Div., Paramus, N.J. 
Bourns Pacific MagnetiC Corp., Romoland, 

Calif. 
Coil Co. of Amer., Northvale, N.J. 
Custom Coil & Transformer Co., 

Zanesville, Ohio 
Del Electronics Corp., Mt. Vemon, N.Y. 
Dietz DeSign, Inc., Belton, Mo. 
Oormeyer Inds., Chicago, III. 
Douglas Randall Dlv., Pawcatuck, Conn. 
Electro-Voice, Inc., Buchanan, Micih. 
Electrocom Inds., So. Bend, Indiana 
Electrocube, San Gabrlel,Cal 
Freed Transformer Co., Bklyn., N.Y. 
Geo Space, Houston, Tex. 
Grand Transformers, Grand Haven, Mich. 
Hammond Mfg. Co: (U.S.) Inc., Buffalo, 

N.Y. 
Huntington Elctrns. Corp., Van Nuys, Cal. 
James Elctrns., Inc., Chicago, III. 
JB Elctrn. Transformers, Inc., Chicago, III. 
Lambda Elctrns., MelvUle, N.Y. 
Mag-Con, Inc., New Brighton, Minn. 
Magnetlco, Inc., E. Northport, N.Y. 
NWL Transformers, Trenton,. N.J. 
Nytronics, Inc., Essex Elctrns. Div., 

Darlington, S.C. 
Oaktron Inds., Monroe, Wisc. 
Oeco Corp., Portland, Ore. 
Omnitec Corp., Nyt,onics Filter Div,; 

Phoenix, Ariz. 
Phoenix Transformer Co., Phoenix, Ariz. 
Pico Elctrns Inc., Mount Vemon, N.Y. 
Polyphase Instr. Co., Bridgeport, Pa. 
Raytheon Co., Waltham, Mass. 
Shigoto Inds., Ltd., New York, N.Y. 
Signal Transformer, Bklyn., N.Y •• 
Square D Co., Park Ridge, III, 

Transformers, Microphone 
Stancor, Chicago, III. 
Sterling Transformer Corp., Brooklyn, N.Y. 
TDC, Div. Freq. Technology Inc., Littleton, 

Mass. 
Todd Systems, Yonkers, N.Y. 
Topaz Electronics, San Diego, Cal. 
Torotel, Inc., Grandview, Mo. 
T orwlco Elctrns., Inc., Lakewood, N.J. 
Triad-Utrad Div., Huntington, Ind. 
Zaring Inds., Inc., Westfield, Ind. 

Transformers, Magnetic 
Amplifier 

Freed Transformer Co., Bklyn., N.Y. 
Vo13"12S5 

American Trans-Coil Corp., Richmond Hill, 
N.Y. 

Bell Industries, Compton, Cal. 
Bourns Pacific MagnetiC Corp., Romoland, 

Calif. 
Clippard Instr., Ine., CinCinnati, Ohio 
Cross Electronics Inc., Warrendale, Pa. 
Electrocom Inds., So. Bend, Indiana 
Geo Space, Houston, Tex. 
Huntington Elctrns. Corp., Van Nuys, Cal. 
Mag-Con, Inc., New Brighton, Minn. 
Magnetlco, Inc., E. Northport, N.Y. 
NWL Transformers, Trenton, N.J. 
Transmagnetics Inc., Farmingdale, N. Y. 

Transformers, Matching 
ADC Prods., Minneapolis, Minn. 

Vol 301244 
Coil Winders Div. Caddell-Burns, 

Mineola, N. Y ..................... Vo13-S22,523 
Douglas Randall Div., Pawcatuck, Conn. 

Vol 3"1252 
Hlsonic, Inc., Olathe, Kans ..... Vo13"12S7 
Lorch Elctrns. Corp., Englewood, N.J. 

VOl 20615 
Microtran Co. Inc., Valley Stream, N •. Y. 

Vol 3"1261; Vol 40562* 
Pico Elctrns Inc., Mount Vernon, N.Y. 

Vol3e1271 
TRW/UTC Transformers, New York, 

N.Y ............... Vol3e1293-1296,1298,1299 
Vari-L Co., Inc., Denver, Colo. 

Vol 20622; Vol 3"1308,1309 
ACDC Elctrns., OceanSide, Cal. 
Aladdin Elctrns., Nashville, Tenn. 
Alford Mfg. Co., Winchester, Mass. 
Allied Elctms., Chicago, III. 
Altec DiY., Anaheim, Calif. 
American Magnetics Corp., Carterville, III. 
Anzac Elctrns., Waltham, Mass. 
Alias Sound Div., Parsippany, N.J. 
Automatic Coil, New Hyde Pk., N.Y .. 
Bell Industries, Compton, Cal. 
Blonder-Tongue Labs., Inc., Old Bridge, 

N.J. 
Bogen Div., Paramus, N.J. 
Bourns Pacific MagnetiC Corp., Romoland, 

Calif. 
Bulova Watch Co., Freq. Control 

Prods., WoodSide, N.Y. 
Caddel-Burns Mfg. Co., Inc., Mineola, N. Y. 
CML-Macarr, Inc., Edison, N.J. 
Coast Coil Co., Los Angeles, Calif. 
Coil Co. of Amer., Northvale, N.J. 
Coil Craft Inc., Bronxville, N.Y. 
Collins Radio Co., Dallas, Tex. 
Delevan Div., Coil Prods., E. Aurora; 

N.Y. 
Delta-Benco Ltd., Rexdale, Onl., Can. 
Dietz Design, Inc., Belton, Mo. 
Elcom Sys., Deer Pk., N.Y. 
Electro/Da1a, Inc., Garland, Tex. 
Electro Impulse, Inc., Red Bank, N.J. 
Electro-VOice, Inc., Buchanan, Mich. 
Electrocom Inds., So. Bend, Indiana 
ESC Elctrns. Corp., Palisades Pk., N.J. 
EWC, Inc., Kenilworth, N.J. 
Ferrodyne Corp., Venice, Calif. 
Freed Transformer Co., Bklyn., N.Y. 
Geo Space, Houston, Tex. 
Grand Transformers, Grand Haven, Mich. 
Hammond Mfg. Co. (U.S.) Inc., Buffalo, 

N.Y. 
Huntington Elctrns. Corp., Van Nuys, Cal. 
James Elctrns., Inc., Chicago, III. 
JB Elctrn. Transformers, Inc., Chicago, III. 
Jerrold Electronics Corp., Philadelphia, Pa. 
Kappa Networks, Inc., Carteret, N.J. 
K.G,s. Elctrns., Pasadena, Cal. 
Krohn-Hite, Cambridge, Mass. 
Lambda Elctrns., Melville, N.Y. 
Mag-Con, Inc., New Brighton, Minn. 
MagnetiC Circuit Elements, Monterey, Cal. 

Magnetico, Inc., E. Northport, N.Y. 
North Hills Elctrns., Inc., Glen Cove, 

N.Y. 
Nytronics, Inc., Essex Elctrns. Div., 

Darlington, S.C. 
Oeco Corp., Portland, Ore. 
Palomar Engrs., Escondido, Cal. 
Phoenix Transformer Co., Phoenix, Ariz. 
Piconics Inc., Tyngsboro, Mass. 
Polyphase Instr. Co., Bridgeport, Pa. 
Premier Microwave, Port Chester, N.Y. 
Princeton Applied Resch. Corp., Princeton, 

N.J. 
Radio Resch. Co., Rockaway, N.J. 
Raytheon Co., Waltham, Mass. 
RFL Inds., Comms. Diy., Boonton, N.J. 
Rohde & Schwarz Sis., Passaic, N.J. 
Shlgoto Inds., LId., New York, N.Y. 
Signal Transformer, Bklyn., N.Y. 
Sitco Antennas, Portland, Ore. 
Sound Technology, Cupertino, Cal. 
Staco, Inc., Dayton, Ohio 
Sterling Transformer Corp., Brooklyn, N.Y. 
TDK Electronics Co., LId., Chiyoda-ku, 

Tokyo 101, Japan 
TDK Elctrns. Corp., Long Island City, 

N.Y. 
Torotel, Inc., Grandview, Mo. 
Torotron, MI. Vernon, N.Y. 
Torwico Elctrns., Inc., Lakewood, N.J. 
Triad·Utrad DiY., Huntington, Ind. 
Varian Assocs., Palo Alto, Cal. 
Wide Band Engrg. Co., Phoenix, Ariz. 
Zaring Inds., Inc., Westfield, Ind. 

Transformers, Microminiature 
ADCProds., Minneapolis, Minn. 

Vol 3"1244, 1245 
Microtran Co. Inc., Valley Stream, N.Y. 

Vol 4"562* 
Pico Elctrns Inc" Mount Vernon, N.Y. 

Vol 3"1271 
Abbott Transistor Labs., LA., Cal. 
American Trans-Coil Corp., Richmond Hill, 

N.Y. 
Bell Industries, Compton, Cal. 
Bourns Pacific MagnetiC Corp., Romoland, 

Calif. 
Components Specialties, Freeport, N.Y. 
Delevan Div., Coil Prods., E. Aurora, 

N.Y. 
Douglas Randall Dlv., Pawcatuck, Conn. 
Geo Space, Houston, Tex. 
Huntington Elctrns. Corp., Van Nuys, Cal. 
James Elctrns., Inc., Chicago, III. 
JB Elctrn. Transformers, Inc., Chicago, III. 
Magnetlco, Inc., E. Northport, N.Y. 
Nytronics, Inc., Essex Elctrns. Div., 

Darlington, S.C. 
Oeco Corp., Portland, Ore. 
Shlgoto Inds., LId., New York, N.Y. 
Signal Transformer, Bklyn., N.Y. 
Torotel, Inc., Grandview, Mo. 
TRW /UTC Transformers, New York, 

N.Y. 

Transformers, Microphone 
Mlcrotran Co. Inc., Valley Stream, N.Y. 

Vol 301261; Vol 4"562* 
ACDC EICtrns., OceanSide, Cal. 
ADC Prods., MinneapOlis, Minn. 
Allied Elctrns., Chicago, III. 
Altec Div., Anaheim, Calif. 
American MagnetiCS Corp., Carterville, III. 
Bogen Div., Paramus, N.J. 
Bourns Pacific Magnetic Corp., Romoland, 

Calif. 
Coil Co. of Amer., Northvale, N.J. 
Douglas Randall Dlv., PawcatUCk, Conn. 
Electro-VOice, Inc., Buchanan, Mich. 
Ferrodyne Corp., Venice, Calif. 
Freed Transformer Co., Bklyn., N.Y. 
Geo Space, Houston, Tex. 
Gotham Audio Corp., New York, N.Y. 
Grand Transformers, Grand Haven, Mich. 
Hammond Mfg. G,p. (U.S.) Inc., Buffalo, 

N.Y. 
Huntington Elctrns. Corp., Van Nuys, Cal. 
JB Elctrn. Transformers, Inc., Chicago, III. 
Lambda Elctms., Melville, N.Y. 
Mag-Con, Inc., New Brighton, Minn. 
Nytronics, Inc., Essex Elctrns. Div., 

Darlington, S.C. 
Oeco Corp., Portland, Ore. 
Omnitec Corp., Nytronics Filter Div., 

Phoenix, Ariz. 
Phoenix Transformer Co., Phoenix. Ariz. 
Polyphase Instr. Co., Bridgeport, Pa. 
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Transformers, Microphone (cont'd) 
Pulse Engrg .. Inc .• San Diego, Cal. 
Shlgoto Inds., Ltd., New York, N.Y. 
Shure Bros., Inc., Evanston, III. 
Stancor, Chicago, III. 
Sterling Transformer Corp.,. Brooklyn, N.Y. 
Torotel, Inc., Grandview, Mo. 
Triad·Utrad Div., Huntington, Ind. 
Zaring Inds., Inc., Westfield, Ind. 

Transformers,Mixing 
Pico Elctrns Inc., Mount Vernon, N.Y. 

Vol 301271 
TRW/UTC Transformers, New York, 

N.Y ....... m ................................... Vol 301298 
Vari-L Co., Inc., Denver, Colo. Vol 20622 
ACDC Elctrns., Oceanside, Cal. 
ADC Prods., Minneapolis, Minn. 
Altee Div., Anaheim, Calif. 
American Magnetics Corp., Carterville, III. 
Anzac Elctrns., Waltham, Mass. 
Bourns Pacific Magnetic Corp., Romoland, 

Calif. 
Coast Coil Co., Los Angeles, Calif. 
Coil Co. of Amer., Northvale, N.J. 
Collins Radio Co., Dallas, Tex. 
Dietz Design, Inc., Belton, Mo. 
Douglas Randall Div., Pawcatuck, Conn. 
Ferrodyne Corp., Venice, Calif. 
Freed Transformer Co., Bklyn., N.Y. 
Gee Space, Houston, Tex. 
Hammond Mfg. Co. (U.S.) Inc., Buffalo, 

N.Y. 
Huntington Elctrns. Corp., Van Nuys, Cal. 
Lambda Elctrns., Melville, N.Y. 
Magnetic Circuit Elements, Monterey, Cal. 
Magnetlco, Inc., E. Northport, N.Y. 
Mlcrotran Co. Inc., Valley Stream, N.Y. 
MinI-Circuits Lab., Brooklyn, N.Y. 
North Hills Elctrns., Inc., Glen Cove, 

N.Y. 
Nytronics, Inc .• Essex Elctrns.Div., 

Darlington, S.C. 
Oeco Corp., Portland, Ore. 
Phoenix Transformer Co., Phoenix, Ariz. 
Piconics Inc., Tyngsboro, Mass. 
Polyphase Instr. Co., Bridgeport, Pa. 
Pulse Engrg., Inc., San Diego, Cal. 
Raytheon Co., Waltham, Mass. 
Signal Transformer, Bklyn., N.Y. 
Sterling Transformer Corp., Brooklyn, N.Y. 
Torotron, Mt. Vernon, N.Y. 
TorwlCoElctrns., Inc., Lakewood, N.J. 
Triad-Utrad Div., H~ntington, Ind. 
Zaring Inds., Inc., Westfield, Ind. 

Transformers, Modulation 
NWL Transformers, Trenton, N.J. 

Vol 301267 
ACDC Elctrns., OceanSide, Cal. 
ADC Prods., Minneapolis, Minn. 
American Magnetics Corp., Carterville, III. 
Bourns Pacific Magnetic Corp., Romoland, 

Calif. 
CCA Elctrns. Corp., Gloucester, N.J. 
Coil Co. of Amer., Northvale, N.J. 
Collins Radio Co., Dallas, Tex. 
Del Electronics Corp., Mt. Vernon, N.Y. 
Dietz Design, Inc., Belton, Mo. 
Douglas Randall Dlv., PawcatUCk, Conn. 
Energy Systems, Palo Alto, Cal. 
Ferrodyne Corp., Venice, Calif. 
Freed Transformer Co., Bklyn., N.Y. 
Geo Space, Houston, Tex. 
Grand Transformers, Grand Haven, Mich. 
Hammond Mfg. Co. (U.S.) Inc., Buffalo, 

N.Y. 
Huntington Elctrns. Corp., Van Nuys, Cal. 
JB Elctrn. Transformers, Inc., Chicago, III. 
Lambda Elctrns., Melville, N.Y. 
Mag-Con, Inc., New Brighton, Minn. 
Mlcrotran Co. Inc., Valley Stream, N.Y. 
North Hills Elctrns., Inc., Glen Cove, 

N.Y. 
Nytronics, Inc., Essex Elctrns. Div .• 

Darlington, S.C. 
Oeco Corp., Portland, Ore. 
Omnttec Corp .• Nytronics Filter Div., 

Phoenix, Ariz. 
Phoenix Transformer Co., Phoenix, Ariz. 
PlCo Elctrns Inc., Mount Vernon, N.Y. 
Polyphase Instr. Co., Bridgeport, Pa. 
Pulse Engrg., Inc., San Diego. Cal. 
Raytheon Co., Waltham, Mass. 
Signal Transformer,lIklyn., N.Y. 
Spectran Elctrns., Pompano Beach, Fla. 
Stancor, Chicago, III. 
Sterling Transformer Corp., Brooklyn, N.Y. 
Syscon Int'l., Inc., So. Bend, Ind. 

Torwlco Elctrns., Inc., Lakewood, N.J. 
Triad-Utrad Div., Huntington, Ind. 
TRW/UTC Transformers, New York, 

N.Y. 
Varian Assocs., Palo Alto, Cal. 
Zaring Inds .• Inc., Westfield, Ind. 

Transformers, Output 
ADC Prods., Minneapolis, Minn. 

Vol 301244, 1245 
Douglas Randall Dlv., Pawcatuck, Conn. 

Vol 301252 
Dynamic Instr. Corp., Plainview, N. Y. 

Vol t0665 
Electrocube, San Gabriel, Cal 

Vol 30437,1253 
K.G.S. Elctrns., Pasadena, Cal. 

Vol 301258 
Mlcrotran Co. Inc., Valley Stream, N.Y. 

Vol 301261; Vol 40562· 
Perllin-Elmer Corp., ElectronIC Prods. 

Dept., Norwalk, Conn ........... Vol 301270 
Plco Elctrns Inc., Mount Vernon, N.Y. 

Vol 301271 
TRW/UTC Transformers, New York, 

N.Y ..................... , ............. Vol 301296,1299 
Abbott Transistor Labs., LA., Cal. 
ACDC Elctrns., OceanSide, Cal. 
Acme Elec. Corp., Cuba, N,Y. 
Allied Elctrns., ChICago, III. 
Altee Div., Anaheim, Calif. 
American Magnetics Corp., Carterville,lIL 
Basler Elec. Co., Highland, III. 
Bell Induatrles, Compton, Cal. 
Bourns Pacific MagnetiC Corp., Romoland, 

Calif. 
Bulova Watch Co., Freq. Control 

Prods., WoodSide, N.Y. 
CML-Macarr, Inc., Edison, N.J. 
Coast Coil Co., Los Angeles, Calif. 
Coil Co. of Amer., Northvale, N.J. 
Coil Craft Inc., Bronxville, N.Y. 
Collins Radio Co., Dallas, Tex. 
Custom Coil & Transformer Co., 

Zanesville, Ohio 
Dale ElCtrns., Inc., Yankton, S.D. 
Del ElectroniCS Corp., Mt. Vernon, N.Y. 
Dietz DeSign, Inc., Belton, Mo. 
Dormeyer Inds., Chicago, III. 
EWC, Inc., Kenilworth, N.J. 
Ferrodyne Corp., Venice, Calif. 
Freed Transformer Co., Bklyn., N.Y. 
Geo Space, Houston, Tex. 
Grand Transformers. Grand Haven, Mich. 
Hammond Mfg. Co. (U.S.) Inc., Buffalo, 

N.Y. 
Huntington Elctms. Corp., Van Nuys, Cal. 
JB Elctrn. Transformers, Inc., Chicago, III. 
Lambda Elctrns., Melville, N.Y. 
Mag-Con, Inc., New Brighton, Minn. 
Magnetic Circuit Elements, Monterey,Cal. 
MagnetlCo, Inc., E. Northport, N.Y. 
Neshaminy Transformer, Furlong, Pa. 
NWL Transformers, Trenton, N.J. 
Nytronics, Inc., Essex Elctrns. Div., 

Darlington, S.C. 
Oeco Corp., Portland, Ore. 
Phoenix Transformer Co., Phoenix, Ariz. 
Polyphase Instr. Co., Bridgeport, Pa. 
Raytheon Co., Waltham, Mass. 
Shlgoto Inds., Ltd., New York, N.Y. 
Signal Transformer, Bklyn., N.Y. 
Spectran Elctrns., Pompano Beach, Fla. 
Staco, Inc., Dayton, Ohio 
Stancor, Chicago, III. 
Sterling Transformer Corp., Brooklyn, N.Y. 
TDC, Div. Freq. Technology Inc., LttIIeton, 

Mass. 
Todd Systems, Yonkers, N.Y. 
Torotel, Inc., Grandview, Mo. 
TOrwlco Elctrna., Inc., Lakewood, N.J. 
Triad-Utrad Div., Huntington, Ind. 
Varl-L Co., Inc., Denver, Colo. 
Zaring Inds., Inc., Westfield, Ind. 

Transformers, Plate 
Douglas Randall Dlv., Pawcatuck, Conn. 

Vol 301252 
Ferrotran ElCtrn., New York, N~ Y. 

Vol 301256 
NWL Transformers, Trenton, N.J. 

Vol 301267 
TRW/UTC Transformers, New York, 

N.Y ........ n ......... ; ... .: .................... Vol 3.1299 
ACDC Elct/"ll$~Ocellnslcltf, Cal. 
Acme Elee. Corp., Cuba, N.Y:· 
ADC Prods., Minneapolis, Minn. 
American Magnetics Corp., Carterville, III. 

PRODUCT INDEX .. DIRECTORY 
Basler Elee: Co., Highland, III .. 
Boums Pacific Magnetic Corp., Romoland, 

Calif: 
CML-Macarr, Inc., Edison, N.J. 
Coast Coil Co., Los Angeles, Calif. 
Coil Co. of Amer., Northvale, N.J. 
Custom Coil & Transformer Co., 

Zanesville,Ohio 
Del ElectronICs Corp. Mt. Vernon, N.Y. 
Dietz DeSign, Inc., Belton, Mo. 
Oormeyer Inds., Chicago, III. 
Elgin Eletrns. Inc., Waterford, Pa. 
Energy Systems, Palo Alto, Cal. 
Ferrodyne Corp., Venice, Calif. 
Freed Transformer Co., Bklyn., N.Y. 
Gao Space, Houston, Tex. 
Grand Transformers, Grand Haven, Mich. 
Hammond Mfg. Co. (U.S.) Inc., Buffalo, 

N.Y. 
Hlpotroi1lcs, Inc., Brewster, N.Y. 
Huntington Elctrns. Corp., Van Nuys, Cal. 
JB Elctrn. Transformers, Inc., Chicago, Ill. 
K.G.S. ElCtrns., Pasadena, Cal. 
Lambda Elctrns.,' Melville, N.Y. 
Mag-Con, Inc., New Brighton, Minn. 
Megavolt,lnc., New York, N.Y; 
Merrimack Magnetics, Lowell, Mass. 
Mlcrotrlln Co. Inc., Valley Stream, N.Y. 
Neshamlny Transformer, Furlong, Pa. 
Nytronics, Inc., Essex Elctrns. Div., 

Darlington, S.C. 
Oeco Corp., Portland, Ore. 
Phoenix Transformer Co., Phoenix, Ariz. 
Polyphase Instr. Co .. Bridgeport, Pa. 
Queensboro Transformer & Mach., 

College Pt., N.Y. 
Raytheon Co., Waltham. Mass. 
Shlgdio Inds., Ltd., New' York, N.Y. 
Signal Transformer, Bklyn., N.Y. 
Staco, Inc., Dayton, Ohio 
Stancor, Chicago, III. 
Sterling Transformer COrP., Brooklyn, N.Y. 
TDC, Div. Freq. Teehnology Inc., Uttleton, 

Mass. 
Torwlco ElCtms., Inc., Lakewood, N.J. 
Tri$d-Utrad Div., Huntington, Ind. 
Universal Voltronics Corp., Mt. Kisco, 

N.Y. 
Zaring Inds., Inc., Westfield, Ind. 

Transformers, Power 
Abbott TranSistor Labs., LA., Cal. 

Vol 301246,1247 
Allied Elctrns., Chicago, III. 

Vol 301250,1251 
Arnold Ml\gnetlCs, Culver City, Cal. 

Vo'I0607 
Del Electronics Corp., Mt. Vernon, N.Y. 

Vol 10657 
Dougiss Randall Dlv., Pawcatuck, Conn. 

Vol 301252 
DynamIC Instr. Corp., Plainview, N. Y. 

Vol 10665 
Ferrotran Elctm., New York, N.Y. 

Vol 301256 
Freed Transformer Co., Bklyn., N.Y. 

. Vol301254 
K.G.S. Elctrns., Pasadena, CaL 

Vol 301258 
Mlcrotran Co. Inc., Valley Stream, N.Y. 

VoIS.I260,1261,1263,1264; VoI40S62· 
NWL Transformers, Trenton, N.J. 

Vol 301267 
Ohmlte Mfg. Co., Skokie, ilL .. Vol 301269 
Signal Transformer, Bklyn., N.Y. 

Vol 301273-1277,1279, 1260,1282-1284 
Sola Elec. Dlv., Elk Grove Village, m. 

Vo11ea75 
Staco, Inc., Dayton, Ohfo 

Vol 301288,1289 
TorwlCo Elctrns., Inc., Lakewood, N.J. 

Vol 3.1307 
TRW/UTC Transformers, New York, 

N.Y ........ ; ....... _ ................ Vol 301289-1302 
VarI-L Co., Inc., Denver, .CoIo. 

Vol 20622; VoI30130B,I309 
ACDC Elct/"ll$., Dee_Ide, Cal. 
Acme Elee. Corp., Cuba. N.Y. 
ADC Prods., Minneapolis, Mlnn. 
Allis-Chalmers, Milwaukee, Wisc. 
Altee Div., Anaheim, Cain. 
American Magnetics Corp:, Carterville, III. 
Arrow-Hart, Inc., Hartford, Conn: 
Basler Elec. Co., Highland; III. 
BECO;.lnc., Salem. Va. 
B.H. Inds., Los Angeles, Cal .. 
Bicron Elctrns. Co" Canaan,Com. 

Bourns PacifIC Magnetic Corp., Romoland, 
Cain. 

Carson Mig. Co., Indianapolis, Ind. 
CML-Macarr, Inc., Edison, N.J. 
Coast Coil Co., Los Angeles, Calif. 
Component Specialties, Temple City, Cal. 
Control Data Corp., Minneapolis, Minn. 
Custom Coil & Transformer Co., 

Zanesville, Ohio 
Dietz Design, Inc., Belton, Mo. 
Dynaco, Inc .. Philadelphia, Pa. 
E-Tronics, Sepulveda. Cal. 
Elcor Proda. Welex Elctrns., Silver 

SprIng, Md. 
Electro-Pacific, Inc., Goleta. CaJij. 
Electrocube, San Gabriel, Cal 
Electronic Resch. Assocs., Moonachie, 

N:J. 
Elgin Elctfns. Inc., Waterford, Pa. 
Energy Systems, Palo Alto, Cal. 
EWC, Inc., Kenilworth, N.J. 
Ferrodyne Corp., Venice, Cam. 
Geo Space, Houston. Tex. 
Grand Transformers. Grand Haven, Mich. 
Hammond Mfg. Co. (U.S.) Inc., Buffalo, 

N.Y. 
Harder, Donald C. Co., Inc., San Diego, 

Calif. 
Huntington Elctms. Corp., Van Nuys, Cal. 
loniCs, Inc., Watertown, Mass 
James Elctrns., Inc., Chicego, III. 
JB Elctrn. Transformers. Inc .• Chicago. III. 
Jefferson Elec., BeliwooiJ,lII. 
Lambda Elctrns., Melvine, N.Y. 
Mag-Con, Inc., New Brighton, Minn. 
Magnetic Circuit Elements, Monterey, Cal. 
MagnetlCo, Inc., E. Northport, N.Y. 
Megavolt, Inc., New York, N.Y. 
Merrimack Magnetics. Lowell, Mass. 
National Power Prods. Inc. HaverhHl, 

Mass. 
N8$hamlny Transformer, Furlong, Pa. 
North ElectriC Co., Galion, Ohio 
NytrOnics, Inc., Essex Elctrns. Div., 

Darlington, S.C. 
Oeco Corp., Portland, Ore. 
Perkin-Elmer Corp., Electronic Prods. 

Dept., Norwalk, Conn. 
Phoenix TransfOrmer Co., Phoenix, Ariz. 
PlCo Elctms Inc., Mount Vernon, N.Y. 
Polygon Inds. Ltd., Toronto 16, 

Ont.,Canada 
Polyphase Instr. Co., Bridgeport, Pa. 
Power-Matic, Inc., San Diego, Cal. 
POWERTEC INC., Chatsworth, CaL 
Queensboro Transformer & Mach .• 

College PI., N.Y. 
Raytheon Co". Waltham, Mass. 
Robicon Corp., Pittsburgh, Pa. 
Shlgoto Inds., Ltd., New York,N.Y. 
Square 0 Co~ Park Ridge, III. 
Stancor, Chicago, III. 
Sterling Transformer Corp., Brooklyn, N.Y. 
Superior Elec .. Bristol, Conn. 
TDC, Div. Freq. Technology Inc., Littleton, 

Mass. 
Todd Systems, Yonkers, N.Y . 
Topaz Electronics, San Diego, Cal. 
Torote~ Inc., Grandview, Mo. 
Triad-Utrad Div., Huntington, Ind. 
Universal VoitronlCs. Corp., Mt. Kisco, 

N.Y. 
Varian Assocs., Palo Allo, Cal. 
Ward Leonard Elec. Co., Mt. Vernon, N.Y. 
WestinghOuse Elec.,Greenville, Pa. 
Zaring Inds.,Inc., Westfield, Ind. 

Transformers, Prillted ClrcuH 
Mounting 

ADC Prods., Minneapolis, Mlltn. 
Vol 301244, 1245 

OBI.e Elctms., Inc., Yankton, S,D. 
Vol3OS24 

OBI!, ElCtrna. Call8\ll; Ltd. 
ScarbQrough, Ont., Can .......... VoI.30S24 

DynamIC Instr.Corp., Plainview, N. Y. 
Vol 10665 

Ferrotr .. Elctrn., New York, N.Y. 
Vol301251! 

MlCrotran Co. Inc., Valley Stream, N.Y. 
Vol 301260-1264; VoI4e562' 

PlCo Elctrna Inc., Mt;NInt Vernon, N.Y. 
Vol 301271 

Signal Transformer, Bklyn., N.Y. 
Vol 301273-1275 

Torotel, Inc. Grandview, MOo 
Vol 30 1304,1305 

184 Mfrs. in Bold face with page numbers describe this product In· the White pages. 



PRODUCT INDEX & DIRECTORY 
Torwico Eletrns., Inc., Lakewood, N.J. 

Vol 301307 
TRW/UTC Transformers, New York, 

N.Y ••••• Vol 301292'1298, 1300, 1301, 1303 
Varl·L Co., Inc., Denver, Colo. 

Vol 301308, 1309 
Abbott Transistor Labs., LA., Cal. 
ACDC Elctrns., Oceanside, Cal. 
Acme Elec. Corp., Cuba, N.Y. 
Aladdin Elctrns" Nashville, Tenn. 
American MagnetiCS Corp., Carterville, III. 
AmericanTrans-Coil Corp., Richmond Hill, 

N.Y. 
Arnold Magnetics, Culver City, Cal. 
Artronlc Instr. Co., Sliver Spring, Md. 
Basler Elec. Co., Highland, III. 
Bell Industries, Compton, Cal. 
B.H. Inds., Los Angeles, Cal. 
Boums Pacific Magnetic Corp., Romoland, 

Calif. 
Caddel-Burns Mfg. Co., Inc., Mineola, N. Y. 
Coast Coil Co., Los Angeles, Calif. 
Coil Co. of Amer., Northvale, N.J. 
Coil Craft Inc., Bronxville, N.Y. 
Coli Winders Dlv, Caddell-Burns, 

Mineola, N. y, 
Collins Radio Co., Dallas, Tex. 
Custom Coil & Transformer Co., 

Zanesville, Ohio 
Dietz Design, Inc., Belton, Mo. 
Dormeyer Inds., Chicago, III. 
Douglas Randall Dlv., Pawcetuck, Conn. 
Electrocom Inds., So. Bend, Indiana 
EWC, Inc., Kenilworth, N.J. 
Ferrodyne Corp., Venice, Calif. 
Freed Transformer Co., Bklyn., N, Y. 
Geo Space, Houston, Tex. 
Grand Transformers, Grand Haven, Mich. 
Hammond Mfg. Co. (U.S.) Inc., Buffalo, 

N.Y. 
Hlsonic, Inc., Olathe, Kans. 
Huntington Elctrns. Corp., Van Nuys, Cal. 
JB Elctrn. Transformers, Inc., Chicago, III. 
K,G,S. Elctrns" Pasadena, Cat, 
Lambda Eletrns" Melville, N.Y. 
Mag-Con, Inc., New Brighton, Minn. 
MagnetiC Circuit Elements, Monterey, Cal. 
Magnetlco, Inc., E. Northport, N.Y. 
Mlnl-Clrcults Lab., Brooklyn, N.Y. 
Neshaminy Transformer, Furlong, Pa. 
North Hills Elctrns., Inc., Glen Cove,' 

N.Y. 
Nytronics, Inc., Essex Elctrns. Div., 

Darlington, S.C. 
Oeco Corp., Portland, Ore. 
Omnitec Corp., Nytronics Filter Div., 

Phoenix, Ariz. 
Perkin-Elmer Corp., Electronic Prods. 

Dept., Norwalk, Conn. 
Phoenix Transformer Co., Phoenix, Ariz. 
Piconics Inc .. Tyngsboro, Mass. 
Polyphase Instr. Co., Bridgeport, Pa. 
Pulse Engrg., Inc., San Diego, Cal. 
Shigoto Inds., Ltd., New York, N.Y. 
Staco, Inc., Dayton, Ohio 
Stancor, Chicago, III. 
Stanford Applied Engrg., Santa Clara, 

Cal. 
Sterling Transformer Corp., Brooklyn, N.Y. 
Syscon Inl'l., .Inc., So. Bend, Ind. 
Todd Systems, Yonkers, N.Y. 
Torotron, Mt. Vernon, N.Y. 
Triad-Utrad Div., Huntington, Ind. 
Workman Elctrn. Prods., Inc., Sarasota, 

Fla. 
Zaring Inds., Inc., Westfield, Ind. 

Transformers, Pulse 
Aladdin Elctrns., Nashville, Tenn. 

VOl 30 1248 
Dale Elctrns., Inc., Yankton, S.D. 

Vo13052., 
Dale Elctrns. Canada, Ltd., 

Scarborough, Ont., Can ......... Vol 30524 
Hlsonic, Inc., Olathe, Kans ..... Vol 301257 
TRW/UTC Transformers, New York, 

N.Y ............... Vol 301292, 1293, 1301,1303 
Varl·L Co., Inc., Denver, Colo. 

Vol 301308,1309 
American MagnetiCS Corp., Carterville, III. 
Amp Inc., Harrisburg, Pa. 
Artronic Instr. Co., Sliver Spring, Md. 
Automatic Coil, New Hyde Pk .. N.Y. 
Bel Fuse, Inc., Jersey City, N.J. 
Bourns Pacific MagnetiC Corp., Romoland, 

Calif. 
Caddel-Burns Mfg. Co., Inc., Mineola, N. Y. 
Clippard Instr., Inc .. Cincinnati, Ohio 

Coast Coil Co., Los Angeles, Cal~. 
Cober Elctrns., Inc. Stamford, Conn. 
Coil Co. of Amer., Northvale, N.J. 
Coil Winders Dlv. Caddell-Burns, 

Mineola, N. Y. 
Collins Radio Co., Dallas, Tex. 
Component Specialties, Temple City, Cal. 
Corcom Inc., Chicago, III 
Del Electronics Corp., ML Vernon, N.Y. 
Delevan Dlv., Coli Prods., E. Aurora, 

N.Y. 
Dietz DeSign, Inc., Belton, Mo. 
Douglas Randall Dlv., Pawcatuck, Conn. 
E-H Resch. Labs., Inc., Oakland, Cal. 
EG & G, Inc., Salem, Mass. 
EI-Rad Mfg. Co., Chicago, III. 
Electrocom Inds., So. Bend, Indiana 
Elgin Elctrns. Inc., Waterford, Pa. 
Energy Systems, Palo Alto, Cal. 
ESC Eletrns. Corp., Palisades Pk., N.J. 
EWC, Inc:, Kenilworth, N.J. 
Ferrodyne Corp., Venice, Calif. 
Freed Transformer Co., Bklyn., N.Y. 
General Instr. Corp., Automatic Mfg. Div., 

Chicopee, Mass. 
Grand Transformers, Grand Haven, Mich. 
Hammond Mfg. Co. (U.S.) Inc., Buffalo, 

N.Y. 
Hlpotronlcs, Inc., Brewster, N.Y. 
Huntington Elctrns. Corp., Van Nuys, Cal. 
lonics, Inc., Watertown, Mass 
James Elctrns., Inc., Chicago, III. 
JB Elctrn. Transformers, Inc., Chicago, III. 
Kappa Networks, Inc., Carteret, N.J. 
K.G.S. Elctrns., Pasadena, Cal. 
Lambda Eletrns., Melvine, N.Y. 
Mag-Con, Inc., New Brighton, Minn. 
Magnetico, Inc., E. Northport, N.Y. 
Maxwell Labs., Inc., San Diego, Calif. 
Microtran Co. Inc., Valley Stream, N.Y. 
Neshaminy Transformer, Furlong, Pa. 
North Hills Elctrns., Inc., Glen Cove, 

N.Y. 
Nytronics, Inc., Essex Elctrns. Div., 

Darlington, S.C. 
Oeco Corp., Portland, Ore. 
Omnitec Corp., Nytronics Filter Div., 

Phoenix, Ariz. 
PCA Elctrns., Inc., Sepulveda, Calif. 
Pearson Elctrns., Inc., Palo Alto, Calif. 
Phoenix Transformer Co., Phoenix, Ariz. 
Plco Elctrns Inc., Mount Vernon, N.Y. 
Piconics Inc., Tyngsboro, Mass. 
Polyphase Instr. Co., Bridgeport, Pa. 
Pulse Engrg .. Inc., San Diego, Cal. 
Raytheon Co., Waltham, Mass. 
Shigoto Inds., Ltd., New York, N.Y. 
Sprague Elec. Co., No. Adams, Mass. 
Stancor, Chicago, 111. 
Stanford Applied Engrg., Santa Clara, 

Cal. 
Sterling Transformer Corp., Brooklyn, N.Y. 
TDK Electronics Co., Ltd., Chiyoda-ku, 

Tokyo 101, Japan 
TDK Elctrns. Corp., Long Island City, 

N.Y. 
Toba Deutschmann Labs., Inc., Canton, 

Mass. 
Tohoku Metal Inds., Ltd., Tokyo, Japan 
Torotel, Inc., Grandview, Mo. 
Torotron, Mt. Vernon, N.Y. 
Triad-Utrad Div., Huntington, Ind. 
U.S. Scientific Instrs., Watertown, Mass. 
Varian Assocs., Palo Alto, Cal. 
Velonex, Santa Clara, Calif. 
Workman Elctrn. Prods., Inc., Sarasota, 

Fla. 
Zaring Inds., Inc., Westfield, Ind. 

Transformers, Rectifier 
Abbott Transistor Labs.,. LA., Cal. 

Vol 301246, 1247 
Allied Elctrns., Chicago, III. 

Vol 301250, 1251 
Ferrotran Elctrn., New York, N.Y. 

Vol 301256 
Microtran CO . .!nc., Valley Stream, N.Y. 

Vol 301260, 1261; Vol 40562* 
NWL Transformers, Trenton, N.J. 

Vol 301267 
Sanford·Mllier Corp., Brooklyn, N.Y. 

Vol 2"919; Vol 301272 
Signal Transformer, Bklyn., N.Y. 

Vol 301276, 1277, 1279, 1282, 1283 
ACDC Eletrns., OceanSide, Cal. 
Acme Elec. Corp., Cuba, N.Y. 
ADC Prods., Minneapolis, Minn. 
Allis-Chalmers, Milwaukee, Wisc. 

Alpha Components Corp., EI Segundo, 
Cal. 

American MagneticS Corp., Carterville, III. 
Arnold Magnetlc8, Culver City, cal. 
Astro-Metrix, Burbank, Cal. 
Basler Elec. Co., Highland, III. 
Bell Industries, Compton, Cal. 
Bendix, Eatontown, N.J. 
B.H. Inds., Los Angeles, Cal. 
Bicron Elctms. Co., Canaan, Conn. 
Bourns PacifiC Magnetic Corp., Romoland, 

Calif. 
CML·Macarr, Inc., Edlaon, N.J. 
Coast Coil Co., Los Angeles, Calif. 
Coil Co. of Amer .. Northvale, N.J. 
Custom Coil & Transfotmer Co., 

Zanesville, Ohio 
Del Electronics Corp., Mt. Vernon, N.Y. 
Dormeyer Inds., Chicago, III. 
Douglas Randall Dlv., Pawcatuck, Conn. 
Eastern Delta Corp., Fair Lawn, N.J. 
Elcor Prods. Weaex Eletrns., Sliver 

Spring, Md. 
Electro-Pacific, lI'Ic., Goleta, Calif. 
Eleetrocube, San Gabriel, Cal 
Elgin Elctrns. Inc., Waterford, Pa. 
Energy Systems, Palo Alto, Cal. 
EWC, Inc., Kenilworth, N.J. 
Ferrodyne Corp., Venice, Calif. 
Freed TranSformer Co., Bklyn., N.Y. 
Geo Space, Houston, Tex. 
Grand Transformers, Grand Haven, Mich. 
Hammond Mfg. Co. (U.S.) Inc., Buffalo, 

N.Y. ' 
Hlpotronlcs, Inc., Brewster, N.Y. 
Huntington Elctrns. Corp., Van Nuys, Cal. 
JB Elctrn. Transformers, Inc., Chicago, III. 
Lambda Elctrns., Melville, N.Y. 
Mag-Con, Inc., New Brighton, Minn. 
MagnetiC Circuit Elements, Monterey, Cal. 
Magnetlco, Inc., E. Northport, N.Y. 
Merrimack MagnetiCS, Lowell, Mass. 
Neshamlny Transformer, Furlong, Pa. 
North Electric Co., Galion, Ohio 
Nytronics, Inc., Essex Elctrns. Div., 

Darlington, S.C. 
Oeco Corp., Portland, Ore. 
Omnitec Corp., Nytronics Filter Div., 

Phoenix, Ariz. 
Phoenix Transformer Co., Phoenix, Ariz. 
Polygon Inds. Ltd., Toronto 16, 

Ont.,canada 
Polyphase Instr. Co., Bridgeport, Pa. 
Queensboro Transformer & Mach., 

College Pt., N.Y. 
Raytheon Co., Waltham, Mass. 
Shlgoto Inds., Ltd., New York, N.Y. 
Stancor, Chicago, III. 
Sterling Transformer Corp., Brooklyn, N.Y. 
TDC, Div. Freq. Technology Inc., Littleton, 

Mass. 
Torotel, Inc., GrandView, Mo. 
Torwlco Elctrns., Inc., Lakewood, N.J. 
Triad-Utrad Div., Huntington, Ind. 
TRW/UTC Transformers, New York, 

N.Y. 
Zaring Inds .. Inc., Westfield, Ind. 

Transformers, Reference 
Mlcrotran Co. Inc., Valley Stream, N.Y. 

Vol 40562* 
Perkin-Eimer Corp., Electronic Prods. 

DepL, Norwalk, Conn ........... Vol301270 
ACDC Elclrns., OceanSide, cal. 
ADC Prods., Minneapolis, Minn. 
American Magnetics Corp., Carterville, III. 
Bell Industries, ColI!pton, Cal. 
Bourns Pacific Magnetic Corp" Romoland, 

Calif. 
Coast Coil Co., Los Angeles, Calif. 
Coil Co. of Amer .• Northvale, N.J. 
Ferrodyne Corp., Venice, Calif. 
Freed Transformer Co., Sklyn., N.Y. 
Geo Space, Houston, Tex. 
Hammond Mfg. Co. (U.S.) Inc., Buffalo, 

N.Y. 
Huntington Elctrns. Corp., Van Nuys, Cal. 
Lambda Eletrn •• , Melville, N.Y. 
Magnetic Circurt Elements, Monterey, Cal. 
Magnetlco, Inc., E. Northport, N.Y. 
North Atlantic Inds., Plainview, N.Y. 
Nytronics, Inc., Essex Elctrns. Div., 

Darlington, S.C. 
Oeco Corp., Portland, Ore. 
Plco Eletrns Inc., Mount Vernon, N.Y. 
Polyphase InSIr. Co., Bridgeport, Pa. 
Signal Transformer, Bklyn., N.Y. 
Sterling Transformer Corp., Brooklyn. N.Y. 

*Vol. 4-1973 For addresses, phones and key personnel, see YELLOW Pages. 

Transformers, Scott-T 
Torwlco Elctrns., Inc., Lakewood, N.J. 
TRW/UTC Transformers, New York, 

N.Y. 
Zaring Inds., Inc .. Westfield, Ind. 

Trsnsformers, R-F 
Hisonlc, Inc., Olathe, Kans ..... Vol 301257 
Lorch Eletrns. Corp., Englewood, N.J. 

Vol 20615 
North Hilla Elctrns., Inc., Glen Cove, 

N.Y ............................................. Vol 301268 
TRW/UTC Transformers, New York, 

N.Y ................................... Vol 301292·1295 
Varl·L Co., Inc., Denver, Colo. 

Vol 20628; Vol 301308, 1309 
ACDC Elctrns., OceanSide, Cal. 
ADC Prods., Minneapolis, Minn. 
Aladdin Eletrns., Nashville, Tenn. 
Allen AvioniCS, Mineola, N.Y. 
American Trans-Coil Corp., Richmond Hill, 

N.Y. 
Anzac Elctrns., Waltham, Mass. 
Automatic Coil, New Hyde Pk., N.Y. 
Barker & Williamson, Inc., Bristol, Pa. 
Bell Industries, Compton, Cal. 
Blonder-Tongue Labs., Inc., Old Bridge, 

NiJ. 
Bourns Pacific MagnetiC Corp., Romoland, 

Calif. 
Bulova Watch Co., Freq. Control 

Prods., WoodSide, N.Y. 
Caddel-Burns Mfg. Co., Inc., Mineola, N. Y. 
Cambridge Thermionic, Cambridge, Mass 
Coil Co. of Amer .. Northvale, N.J. 
Coil Craft Inc., Bronxville, N.Y. 
Coil Specialty Co., Boalsburg, Pa. 
Coil Winders Dlv. Caddell-Burns, 

Mineola, N. Y. 
Collins Radio Co., Dallas, Tex. 
Dale Elctrns., Inc., Yankton, S.D. 
Delevan Dlv., Coli Prods., E. Aurora, 

N.Y. 
Dietz Design, Inc., Belton, Mo. 
EI-Rad Mfg. Co., Chicago, III. 
Eletrn. Navigation Inds., Inc., 

Rochester, N.Y. 
Energy Systems, Palo Alto, Cal. 
EWC, Inc., Kenilworth, N.J. 
Lambda Elctrns., Melville, N.Y. 
Magnetlco, Inc., E. Northport, N.Y. 
Mlni-Clrcults Lab., Brooklyn, N.Y. 
Nytronics, Inc., Essex Elctrns. Div., 

Darlington, S.C. 
Oeco Corp., Portland, Ore. 
Piconics Inc., Tyngsboro, Mass. 
Polyphase Instr. Co., Bridgeport, Pa. 
Relcom (Div. Watkins-Johnson), Palo Alto, 

Calif. 
Sinclair Radio Labs., Maple, Ont., Can. 
Spellman High Voltage Eletrns. Corp., 

Bronx, N.Y. 
Sterling Transformer Corp., Brooklyn, N.Y. 
Summit Engrg. Corp., Bozeman, Mont. 
Syscon Inl'l., Inc., So. Bend, Ind. 
Taylor-Winfield Corp., Warren, Ohio 
TDK Electronics Co., Ltd., Chlyoda-ku, 

Tokyo 101, Japan 
Torotron, Mt. Vernon, N.Y. 
TRW Elctrnc. Functions, Candem, N.J. 
Workman Elctrn. Prods., Inc., Sarasota, 

Fla. 

Transformers, Rotary 
Ohmlte Mfg. Co., Skokie, III ... Vol 301269 
Electric Indicator Co., Inc., Norwalk, Conn. 
Himmelstein, S. & Co., Elk Grove Village, 

III. 
Lambda Elctrns., Melville, N.Y. 
Nytronics, Inc., Essex Elctrns. Div., 

Darlington, S.C. 
Oeco Corp., Portland, Ore. 

Transformers, Scott-T 
Magnetleo, Inc., E. Northport, N.Y. 

Vol 301259 
Perkin-Eimer Corp., Electronic Prods. 

DepL, Norwalk, Cbnn ........... Vol 301270 
ACDC Eletrns., OceanSide, cal. 
Acme Elec. Corp., Cuba, N.Y. 
ADC Prods., Minneapolis, Minn. 
Allis-Chalmers, Milwaukee, Wisc. 
American MagnetiCS Corp., Carterville, 111. 
Astro-Metrix, Burbank, Cal. 
Astrosystems, Inc., Lake Success, N.Y. 
Basler Elec. Co., Highland, III. 
Bell Industries, Compton, cal. 
Bicron Elctrns. Co., Canaan, Conn. 
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Transformers, Scott-T (cont'd) 
Bourns Pacific Magnetic Corp .• Romoland. Singer Co .• Little Falls. N.J. 

Calif. Sterling Transformer Corp .• Brooklyn. N.Y. 
Coast Coil Co .• Los Angeles. Calif. Torwlco Elctms., Inc:., LakewoClCl, N.J. 
Coil Co. of Amer .• Northvale. N.J. TRW/UTC Transformers, New Vork, 
Collins Radio Co .• Dallas. Tex. N.V. 

Control Sciences; Inc .• Granada Hills. Cal. '9\ransformers, Tele·phone 
Dale Elctrns. Inc. Yankton, S.D. • . 
Del Electronics Corp., Mt. Vernon. N.V. Coupling 
Douglas Randa" Dlv., Pawcatuck, Conn. Microtran Co. Inc. Valley Stream, N.Y. 
Electro-PaciflC.lnc .• Goleta. Calif. Vol 3-1210 
EWC. Inc .• Kenilworth. N.J. . 
Ferrodyne Corp .• Venice. Calif. Transformers, Toroidal 
Freed Transformer Co., Bklyn., N.Y. CoIl Wlndera D/v. Cadden-Burn .. 
General Magnetics, BIO!)IIIfleld, N.J. Mineola, N. Y •• u ••• _ ••••• _ Vol M22,523 
Hammond Mfg. Co. (U.S.) Inc .• Buffalo. Hlsonlc, Inc:., Olathe, Kana •••• VoI3el257 

N.Y. MlcrotranCo. Inc:., Valley Stream, N.Y. 
Hipotronlcs, lric. Brewster, N.Y. VoI...s62* 
Huntington Elctrns. Corp .• Van NuY8. Cal. Perkin-EImer COrp., ElectronIc Prods. 
JB Elctrn. Transformers. Inc .• Chicago. III. Dept., Norwalk, Conn. ._ ..... Vol 3-1270 
K..G.S. Elctrns., Pasadena, Cal TorwIco EIctrns., Inc:., L.akewoCJCI, N.J. 
Lambda Elctms., Melv"Ie, N.Y. Vol 3e1307 
Mag·Con. Inc .. New Brighton. Minn. ACDC Elctrns. Oceanside, CaL 
Magnetic Circuit Elements. Monterey. Cal. ADC PrOds., Minneapolis, Milln. 
Magnetics. Div. of Spang Industries. Inc.. Aladdin Elctms. Nashville, Tenn. 

Sandy Lake. Pa. AUen Avionic .. Mineola, N.Y. 
Mlcrotren Co. Inc. Valley Stream, N.Y. Altec Div .. Anaheim. Calif. 
Neshamlny Trensformer, Furlong, Pa. American Trans-Coil Corp .• Richmond Hill. 
North Electric Co .• Galion. Ohio N.Y. 
NWL Transformers, Trenton, N.J. Amp Inc .• Harrisburg. Pa. 
Nytronics. Inc .• Essex Elctrns .. Div.. Anzac Elctrns., Waltham. Mass. 

Qarlington. S.C. Amold Magnetics, Culver CIty,cat. 
Oeco Corp .. Portland. Ore, Artronlc;: Inlltr. Co. Silver SprIng, MeL 
Omnitee Corp .• Nytronics Filter DiY.. Alltrosylltem .. Inc:., Lake Succese,N.Y. 

Phoenix, Ariz. Automatic Coil. New Hyde Pk .• N.Y. 
Phoenix Transformer Co .• Phoenix, Ariz. Bellindustne&, Compton, Cal. 
PolyPhase Instr. Co .• Bridgeport. Pa. Bicron Elctrns. Co., Canaan. Conn. 
Queensboro Transformer & Mach.. Bourns Pacific Magnetic Corp .• Romoland. 

College pt., N.Y. Calif. 
Signal Transformer, Bklyn., N.Y. Bulova Watch Co., Freq. Control 
Singer Instrumentation, Loa AngeleS PrOd8~ WoOdside, N.Y. 

Oper., Los Angele&, Cal. Caddel-Burns Mfg. Co .• Inc., Mineola. N. Y. 
Solid State Elctms. Corp., Sepulveda, Clippard Instr .• Inc., Cincinna~; Ohio 

CaL Coast Coil Co .. Los Angeles, Calif. 
Staco, Inc., Dayton, Ohio Coil Co. of Amer .• Northvale. N.J. 
Sterling Transformer Corp .• Brooklyn. N.Y. Coil Craft Inc •• Bronxville, N.Y. 
Torotel, Inc., Grandview, Mo. Collins Radio Co .• Dallas, Tex. 
Torotron. Mt. Vernon, N.Y. CompumClCl, Inc:., Haverhll~ Maas. 
Torwlco Elctms., Inc., Lakewood, N.J. Corcom Inc., Chlcsgo, m. 
Tran8magnetlcslnc., Farmingdale, N. Y. , Cross Electronics Inc .• Warrendale. Pa. 
TRW/UTC Transformers, New York, Dale Elctrna., 1nc:.,.Yank1on, S.D. 

N.Y. De Coursey Engrg. Lab .. Culver City ,Cal. 
Westinghouse Elec .• Greenville. Pa. Delevan Dlv., CoIl Prods., E. Aurora, 
Zaring Inds .• Inc .• Westfield, Ind. N.Y. 

Transformers, Synchro 
Control 

Magnetico, Inc., E. Northport, N.Y. 
Vol 3-1259 

Perkin-Eimer Corp., Electronic Prods. 
Dept., Norwalk, Conn .......... Vol 3-1270 

Bell Industries, Compton, Cal. 
Control Sciences, Inc .• Granada Hills. Cal. 
IlC Data Device Corp., HlcksvlDe, N.Y. 
JB Elctrn. Transformers. Inc .• Chicago. III. 
Nytronlcs. Inc .. Essex Elctrns. Div., 

Darlington, S.C. 
Oeco Corp .• Portland. Ore. 
Singer Co .• Little Falls. N.J. 
TDC, Div. Freq. Technology Inc., Littleton. 

Mass. 
Trensmagnetlcs Inc., Farmingdale, N. Y. 

Transformers, Servo 
Ferrotran Elctrn., New York, N.Y. 

Vol 3-1256 
Mlcrotran Co. Inc., Valley Stream, N. V. 

VoI4es&2* 
ACDC Elctms., OceanSide, CaL 
American Magnetics Corp., Carterville. m. 
Bourns Pacific Magnetic Corp .• Romoland. 

Calif. 
Coast Coil Co .• Los Angeles, Calii. 
Collins Radio Co .. Dallas. Tex. 
EWC. Inc .• Kenilworth, N.J. 
Freed Transformer Co., Bklyn., N.V. 
JB Elctm. Transformers, Inc .• ChicagO. III. 
Lambda Elctms., Melville, N.Y. 
Magnetic Circuit Elements. Monterey. Cal. 
Magnetlco,. Inc., 1:. Northport, N.Y. 
Nytronics. Inc .• Essex Elctrns. Div .• 

Darlington., S.C. 
Oeco Corp .• Portland. Ore. 
Omnijec Corp .• Nytronics Filter Div .• 

Phoenix, Ariz. 
Phoenix Transformer Co .• Phoenix. AriZ. 
PICO Elclrns Inc., Mount Vernon, N.Y. 
Shlgoto Ind&., Ltd.N_ Vork, N.Y. 
Signal Trensformer, Bklyn., N.Y. 

Dietz Design. Inc .• Belton, Mo. 
Dynalab Corp., Van Nuys, CaL 
E-Tronics, Sepulveda. Cal. 
EI-Rad Mfg. Co .• Chicago, III. 
Electro·Pacific. Inc .• Goleta, Calif. 
Electrocom Inds., So. Bend, Indiana 
Electrocube, SIUI Gabriel, Cal 
EWC. Inc.. Kenilworth. N.J. 
Ferrodyne Corp., Venica. Calif. 
FlIght Sye., Inc., Mechanicsburg, Pa. 
Freed Transformer Co., Bldyn., N.Y. 
Gao Space, Houston. TlIlx. 
Glentronlcs. Div. Sawyer lods .• Glendora, 

Cal. 
Hammond Mfg. Co. (U.S.) Inc .• Buflslo, 

N.Y. 
Harder, Donald C. Co .• Inc'. San Diego, 

Calif. 
Huntington Elctrns. Corp.,. Van Nuys, Cal. 
Ind·l. Control Co., Farmingdele, N.Y. 
James Elctrns., Inc .• Chicago. III .... 
JB Elctm.Transformers. Inc .• Chicago, tn. 
K.G.s. Elctms., Pasadena, CII. 
Lambde EIctms.,.MeIvIIle, N. V. 
Lorch ElctmL COrp~ EngleWood, N.J. 
Mag-Con, Inc., New Brighton. Minn. 
Magnetic Circuit Elements. Monterey. Cal. 
Magnetlco, Inc. E. Northport, N.Y. 
MIdwec Corp .. Scottsbluff, Neb. 
Mlnl-cJrculta Lab., Brooklyn, N.Y. 
Nlltional Power 1!roda.1nc~ Hlverhll~ . 

Mass. 
North HUls EIctrna. Inc~ Glen Cove, 

N.V. 
Novatrpnlc;:s. Inc., Pompano Beach, Fla. 
Oeco Corp .• Portland. Ore; 
Omnitee Corp" Nytronics Filtar Div .• 

Phoenix. Ariz. 
Polyphase Instr. Cb:. Bridgeport. Pa. 
Pulse Engrg.. Inc., san Diego, Cal. 
Raytheon Co .• Waltham, Mass. 
Sawyer Inds .• Arcadia, Cal. 
Seg Elctma. Sub. Coms~ Corp., 

RIchmond HIJI, N.V. 
Shigoto Inds. Ud~ N_ York, N.Y. 

PRODUCT INDEX & DIRECTORY 
SInger lnatrumentatlon, Los AngeleS 

Oper., Los Angeles, CaL 
Solid StIIte EIcIms.Corp., Sepulvecle, 

CaL 
Spectran Etctrns .• Pompano Beach. Fla. 
StsnfoI'd ApplIed Engrg., Santa Clara, 

Cal. 
Sterling Transformer Corp .. Brooklyn. N.Y. 
TOK EIctma. Corp., Long Istand CIIy, 

N.Y. 
Torotel, Inc:., Grandview, Mo. 
Torotron, Ml Vernon. N.Y. 
Trsnsmagnetlcs Inc., FarmIngdaIe,.N. Y. 
Triad-Utrad DiY .• Huntington. Ind. 
TRW/UTC Transformere, New York, 

N.Y. 
Unltad Prods. Co .. New Hyde Pk .• N.Y. 
Vari-l. Co. Inc., Denver, Colo. 
Zaring Inds., Inc .• Westfield. Ind. 

Transformers, Transistor 
Freed Transformer Co. Bklyn., N.Y. 

Vol .,254, 1255 
MIcrotran po. Inc., Valley Stream, N.Y. 

Vol 3-1262-1264; VoI...s62* 
PIco EIctrna Inc:., Mount Varnon, N.Y. 

Vol 3.,271 
TRW/UTe Transformers, New York, 

N. V .... __ ... _ .. _ ... _ ...... Vol 3-129601303 
ADC ProdS., Minneapolis, Minn. 
AllIed EIctma., Chicago, IH. 
BeIIIIIjIuatrIe .. Compton, CaL 
Bourns Pacific Magnetic Corp .. Romoland. 

Calif. 
BlIIova Wlltch Co., Freq. Control 

Prods., Woodelde, N.Y. 
Coast Coil Co .• Los Angeles. Calilc 
Coil Co. of Amer., Northvale. N.J. 
Coil Craft Inc.; Bronxville. N.Y. 
Computer Compa., Jamaica, N.Y. 
Custom Coil .& Transformer Co., 

ZanesvHle. Ohio 
Dala Elctrns., Inc., Yankton, S.D. 
Douglas RandaH D/vq Pawcatuck, Conn. 
ewC. Inc .• Kenilworth, N.J. 
Ferrodyne Corp .• Venice. Calif. 
Gao Space, Houston, Tex. 
Grand Transformers. Grand Haven. Mich. 
Hammond Mfg. Co. (U.S.) Inc., Buffalo. 

N.Y. 
Huntington ElctrnS .. Corp .• Van Nuys, Cal. 
JB Elctm. Transformers, Inc .• Chicago. III. 
K.G.S. EJctrnt., "asadena, CaL 
Lambda Elctms., MelviNe, N.Y. 
Mag-Con, Inc .• New Brighton. Minn. 
Magnetic Circuli Elements. Monterey. Cal. 
Magnetlco, Inc., E. Northport, N.Y. 
PCA Elctrns .• Inc .. Sepulveda •. Calif. 
Piconics Inc., Tyngsboro. Mass. 
Polyphase Instr. Co., Bridgeport. Pa. 
Pulse Engrg .• Inc .• San Diego. Cal. 
ShIgoto Incla. Ltd., New York, N.Y. 
Solid $!lite EIctrns. Corp., Sepulveda, 

Cal. 
Stancor. Chlcego. III. . 
Sterling Transformer Corp., Brooklyn. N.Y. 
Torotel,lnc., Grandview, Mo. 
Triad-Utrad Div., Huntington. Ind. 
Veri-I. Co~ Inc., Denver, Colo. 
Zaring Inds .• Inc .• Westfield, Ind. 

Transformers, Ultrasonic 
Douglas Randall Dlv., Pawcablck, Conn. 

Vol.,252 
Veri-L. Co., Inc~ Denver, Colo. 

Vol 3e1308, 1309 
ACDC Elctma., Oceanside, Cal. 
ADC Prods., Minneapolis, Minn. 
Bell InduIItrlea, Compton, Cal. 
Bicron Elctrns. Co .• canaan, Conn. 
Bourns Pacific Magnetic Corp .• RomOland. 

Calif. 
Coast Coil Co., Los Angeles, Cam. 
Coil Co.of·Amer .• Northvale. N.J. 
DsIe EIctrn8~ Inc:., yankton, S.D. 
Dietz Design. Inc .• Belton. Mo. 
Dranetz Engrg. Labs., So. Plainfield, 

N.J. 
El-Rad Mfg. Co .• Chicago, III. 
ewC. Inc .• Kenilworth. N.J. 
Freed Trll1sfornMr Co~ Bklyn., N.Y. 
Gao Space, Houston. Tex. 
Hammond Mfg. Co. (U.S.) Inc .• Buffalo. 

N.Y. 
Lambda Elctms.. MelVIlle, N.Y. 

Mag-Con. Inc .• New Brighton, Minn. 
Magnetlco, Inc., E. Northport, N.Y. 
Mlcrotren Co; Inc., Valley Stream, N.Y. 
NWL .Trensformera, Trenton, N.J. 
Oeco Corp .• Portland. Ore. 
Phoenix Transformer Co., Phoenix. Ariz. 
PIco Elctms Inc. Mount Vernon, N.V. 
Polyphase Instr. Co., Bridgeport. Pa. 
Signal Transformer, Bklyn., N.Y. 
Spectran Elctrns., Pompano Beach, Fla. 
Sterling Transformer Corp .• Brooklyn, N.Y. 
TDK Elctms. COrp., Long Islalld City, 

N.Y. . 
Tc>rwIcO Elctma., Inc., LakewoOd, N.J. 
TRW/UTC Transformers, N_ York, 

N.V. 

Transformers, Variable 
North HlDs Elctms., Inc:., Glen Cove, 

N.Y •• P ........ P ....... _ ..... _ ............ Vol 3-1268 
OhmIte Mfg. Co., Skokie, III •• Vol 3-1289 
Staco, Inc., Dayton, Ohio 

Vol .'288,1288 
Superior EIec. Bnstol, Conn. 

Vol 3-1290, 1281 
Acme Elec. Corp .• Cuba. N.Y. 
Aladdin Elctms., NaShville, TeM. 
Allen Avionics, Mineola, N.Y. 
Allied Elctrns., Chicago, III. 
American Trans-Coil. Corp .• Richmond Hill, 

N.Y. 
Bicron Elctrns. Co .. Canaan, Conn. 
Bulova Watch Co. Freq. Control 

PrOds., WoOdside, N.Y. 
Carson Mfg .. Co., Indjanapolis, Ind. 
Coil Co. of Amer .• Northvale, N.J. 
COllins, G.L Corp., Long Beach. Calif. 
Columbia Resch. Labs .• Woodlyn, Pa. 
Dale Elctms.lnc., Yankton, S.D. 
Del Electronics Corp .. Mt. Vemon, N.Y. 
Delevan Dlv., CoIl. Prods. E. Aurora, 

N.Y. 
General Radio Co .. Concord. Mass. 
Kepco, Inc., flushing, N.Y. 
Lambda Elctms. Melville, N.Y. 
Microtran Co. Inc., Valley Stream, N.Y. 
Oeco Corp .. Portland. Ore. 
Plconics Inc .. Tyngsboro. Mass. 
Spellman High VoIIlge Elctms. Corp.. 

Bronx, N.Y. 
Stancor, Chicago. III. 
Tnae Elctm. Sye., Forest Hilla, N. V. 

Transformers, 
Voltage-Dividing 

Electro ScI. Inda., Portland, Ore. 
VoIlea5 

North AtlantiC Inds., Plainview, N.Y. 
Vol 1"365 

ADC Prods., Minneapolis, Mlnn. 
Allee DiY .. Anaheim, Calif. 
American Magnetics Corp .• Carterville, III. 
AstroBylltema, Inc., .Lake Suc;:ces .. N.Y. 
Basler Elee. Co., Highland. III. 
Bell Industries, Compton, CaL 
Bourns Pacific MagnetiC Corp .. Romoland, 

Calif. 
Bulova Watch Co., Freq. Control 

PrOds., WoOdside, N.Y. 
Coast Coil Co., Los Angeles. Calif. 
Coil Co. of Amer .• Northvale. N.J. 
Dale Elctms., Inc., Yankton, S.D. 
Del Electronics Corp., MI. Vemon, N.V. 
Dormeyerlnds .• Chicago. III. 
Douglas Randall Dlv. PawcatUCk, Conn. 
Dranetz Engrg. Labs., So. Plainfield, 

N.J. 
Ferrodyne Gorp., Venice. Caiif. 
Freed Transformer Co., Bklyn., N,Y. 
Gao Space. Houston. Tex. 
Guildline Instrs., Inc .• Larchmont. N.Y. 
Ha.llmark Standards. Inc .• Mt. Vernon. N.Y. 
Hammond Mfg. CO. (U.S;) Inc., Buffalo, 

i·· N.Y. . 
JB Elctrrt. Transformers, Inc .• Chicago. ill. 
Lambda EJctrns., Melville, N.Y. 
Magnetic Circuit Elements. Monterey. Cal. 
Magnetlco, Inc., E. Northport,N.V. 
Microtran Co. Inc., VaHey Stream, N.Y. 
North HIllS EJctrnt., Inc., Glen Cove, 

N.Y. 
NWl Trensformers, TrentQn, N.J. 
Oeco Corp., Portland, Ore. 
Omn~ec Corp., Nytronics FHter Oiv •• 

Phoenix, AriZ. 
Perkin-EImer Corp. Electronic Prods. 

Dept., Norwalk, Conn. 
Pico Elctrns Inc. Mount Vernon,N;Y. 
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PRODUCT INDEX & DIRECTORY 

Polyphase Instr. Co., Bridgeport, Pa. 
Signal Transformer, Bklyn., N.Y. 
Singer Instrumentation, Los Angeles 

Oper., Los Angeles, Cal. 
Sterling Transformer Corp., Brooklyn, N.Y. 
Torotel, Inc., Grandview, Mo. 
Torwlco Elctrns., Inc., Lakewood, N.J. 
TRW/UTC Transformers, New York, 

N.Y. 
Zaring Inds., Inc., Westfield, Ind. 

Transformers, 
Voltage-Regulating-Also 
See Regulators & 
Stabilizers, Voltage 

Deltec Corp., San Diego, Cal ... Vol 10658 
Neshamlny Transformer, Furlong, Pa. 

Vol 3.1266 
Ohmite Mfg. Co., Skokie, III ... Vol 3.1269 
Signal Transformer, Bklyn., N.Y. 

Vol 3.1281-1283 
Sola Elec. Dlv., Elk Grove Village, III." 

Volle875 
ACDC Elctrns., OceanSide, Csi. 
Acme Elec. Corp., Cuba, N.Y. 
ADC Prods., MinneapoliS, Minn. 
Allis-Chalmers, Milwaukee, Wisc. 
Altec Div., Anaheim, Calif. 
American Magnetics Corp., Carterville, III. 
Bicron Elctrns. Co., Canaan, Conn. 
Biometrics Instrument Corp., Garland, Tex. 
Bourns Pacific MagnetiC Corp., Romoland, 

Calif. 
CML-Macarr, Inc., Edison, N.J. 
Coil Co. of Amer., Northvale, N.J. 
Constant Voltage Co., Chicago, III. 
Control Data Corp., Minneapolis, Minn. 
Del Electronics Corp., Mt. Vernon, N.Y. 
Dressen-Barnes Elctrns., Pasadena, Cal. 
Electro-PaCifiC, Inc., Goleta, Calif. 
Elgin Elctrns. Inc., Waterford, Pa. 
Ferrodyne Corp., Venice, Calif. 
Freed Transformer Co., Bklyn., N.Y. 
General Radio Co., Concord, Mass. 
Geo Space, Houston, Tex. 
Kepco, Inc., Flushing, N.Y. 
K.G.S. Elctrns., Pasadena, Cal. 
Lambda Elctrns., Melville, N.Y. 
Lear Siegler, Inc., Santa Monica, Calif. 
Mag-Con, Inc., New Brighton, Minn. 
MagnetiC Circuit Elements, Monterey, Cal. 
Microtran Co. Inc., Valley Stream, N.Y. 
North Electric Co., Galion, Ohio 
NWL Transformers, Trenton, N.J. 
Oeco Corp., Portland, Ore. 
Omnitec Corp., Nytronics Filter Div., 

Phoenix, Ariz. 
Phoenix Transformer Co., Phoenix, Ariz. 
Polyphase Instr. Co., Bridgeport, Pa. 
Power-Matic, Inc., San Diego, Cal. 
Queensboro Transformer & Mach., 

College Pt., N.Y. 
Sorensen Co., Manchester, N.H. 
Standard Power, Inc., Santa Ana, Cal. 
Sterling Transformer Corp., Brooklyn, N.Y. 
Superior Elec., Bristol, Conn. 
TDC, Div. Freq. Technology Inc., Littleton, 

Mass. 
Topaz Electronics, San Diego, Cal. 
Torwico Elctrns., Inc., Lakewood, N.J. 
Triad-Utrad Div., Huntington, Ind. 
TRW/UTC Transformers, New York, 

N.Y. 
Ward Leonard Elec. Co., Mt. Vernon, N.Y. 
Westinghouse Elec., Greenville, Pa. 

Transformers, Wide Band 
Aladdin Elctrns., Nashville, Tenn. . 

Vol 3.1248 
ESC Elctrns. Corp., Palisades Pk., N.J. 

Vol2e563 
Mlcrotran Co. Inc., Valley Stream, N.Y. 

Vol3e1260,1261 
North Hills Elctrns., Inc., Glen Cove, 

N.Y ............................................. Vol 3"1268 
Vari-L Co., Inc., Denver, Colo. 

Vol 20622,628; Vol3e1308,1309 
ACDC Elctrns., Oceanside, Cal. 
ADC Prods., MinneapoliS, Minn. 
American MagnetiCS Corp., Carterville, III. 
Blonder-Tongue Labs., Inc., Old Bridge, 

N.J. 
Bourns Pacific Magnetic Corp., Romoland, 

Calif. 
Bulova Watch Co., Freq. Control 

Prods., WoodSide, N.Y. 
Caddel-Burns Mfg. Co., Inc., Mineola, N. Y. 

CML-Macarr, Inc., Edison, N.J. 
Coast Coil Co., Los Angeles, Calif. 
Coil Co. of Amer., Northvale, N.J. 
Coil Craft Inc., Bronxville, N.Y. 
Coli Winders Div. Caddell-Burns, 

Mineola, N. Y. 
Comdel, Inc., Beverly, Mass. 
Delevan Div., Coil Prods., E. Aurora, 

N.Y. 
Dietz Design, Inc., Belton, Mo. 
Dranetz Engrg. Labs., So. Plainfield, 

N.J. 
EI·Rad Mfg. Co., Chicago, III. 
Energy Systems, Palo Alto, Cal. 
EWC, Inc., Kenilworth, N.J .. 
Freed Transformer Co., Bklyn., N.Y. 
GRM Corp., Medford, N.J. 
Hammond Mfg. Co. (U.S.) Inc., Buffalo, 

N.Y. 
Hlsonlc, Inc., Olathe, Kans. 
Kappa Networks, Inc., Carteret, N.J. 
K.G.S. Elctrns., Pasadena, Cal. 
Lambda Elctrns., Melville, N.Y. 
Lorch Elctrns. Corp., Englewood, N.J. 
Magnetic Circuit Elements, Monterey, Cal. 
Magnetico, Inc., E. Northport, N.Y. 
Oeco Corp., Portland, Ore. 
Pico Elctrns Inc., Mount Vernon, N.Y. 
Polyphase Instr. Co., Bridgeport, Pa. 
Pulse Engrg., Inc., San Diego, Cal. 
Radio Resch. Co., Rockaway, N.J. 
Raytheon Co .. Waltham. Mass. 
Sinclair Radio Labs., Maple, Ont., Can. 
Sterling Transformer Corp., Brooklyn, N.Y. 
Toratel, Inc., Grandview, Mo. 
Torotron, Mt. Vernon, N.Y. 
T orwico Elctrns., Inc., Lakewood, N.J. 
TRW /UTC Transformers, New York, 

N.Y. 
Varian Assocs., Palo Alto, Cal. 
Wide Band Engrg. Co., Phoenix, Ariz. 

Transistor & Diode Heat 
Dissipators 

CEA, San Luis Obispo, Cal. 
Vol 1.619,638 

Mauratron, Inc., Dallas, Tex ..... Vol 20917 
Perfection Mica Co., Bensenville, III. 

Vol2e1189 
PreciSion Dipbraze Tor., Van Nuys, Cal. 

Vol 20923 
Smith, Herman It, Inc., Bklyn., N.Y. 

'Vol 3.811 
Thermalloy Co., Inc., Dallas, Tex. 

Vol 20945 
Alpha Components Corp., EI Segundo, 

Cal. 
American Lava Corp., Chattanooga, 

Tenn. 
Astrodyne, Inc., Wilmington, Mass. 
Atlee Corp., Woburn, Mass. 
Birnbach Co., Inc., Freeport, N.Y. 
Chomerics, Inc., Woburn, Mass. 
Cinch-Monadnock, Oper. of TRW Elctrn. 

Comps., City of Industry, Cal. 
Cordover, Carl & Co., Mineola, N.Y. 
Daburn Elctrns. 8. Cable Corp., Bronx, 

N.Y. 
Delbert Blinn. Co., Pomona, Calif. 
Delco Elctrns. Div., Kokomo, Ind. 
E-Tronics, Sepulveda, Cal. 
Eastern Industries, Hamden, Conn. 
Fansteel Inc., N Chicago, III. 
Fischer Special Mfg. Co., CinCinnati, Ohio 
Hunter Tools, EI Monte, Calif 
Inland Elctrn. Prods. Corp., Pasadena, Cal. 
Inl'l. Elctrn. Resch., Burbank, Cal. 
International Rectifier, EI Segundo, Cal. 
Nanotron Relay Co., Burbank, Cal. 
National Beryllia Corp., Haskell, N.J. 
Plessey Ceramic Div., Frenchtown, N.J. 
RCA Elctrns. Comps., Harrison, N.J. 
Staver Co., Inc .. Bay Shore, N.Y. 
SWS Silicones Div., Adrian, Mich. 
Tran-Tec Corp., Columbus, Neb. 
VemalineProds.Co .. Wyckoff, N.J. 
Wakefield Engrg., Inc., Components Div., 

Wakefield, Mass. 
Waterbury Pressed Metal Co., Waterbury, 

Conn. 
Xcelite, In<:., Orchard Park, N.Y. 

Transistor Mounting Pads
See Pads, Transistor 
Mounting 

Transistor Testers-See 
Testers, Transistor 

Transistors, Germanium, Switching 
TranSistors, Chip, 

Unpackaged 
Electronic Laboratory Supply, 

Philadelphia, Pa ....................... Vol 2e596 
Amperex Elctrn., Slatersville, R.1. 
Fairchild Semiconductor Comps. Grp., 

Mountain View, Cal. 
General Semiconductor Inds., Tempe, Ariz. 
In Semiconductors, W. Palm Beach, Fla. 
Kertron, Inc., Riviera Beach, Fla 
Micro Components Corp., Cranston, R.1. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
National Semiconductor, Santa Clara, Cal. 
Piher Int'l. Corp., Des Plaines, III. 
Power Physics Corp., Eatontown, N.J. 
PowerTech, Inc., Clifton, N.J. 
Raytheon, Mt. View, Calif. 
RCA Solid State Div., Somerville, N; J. 
Sensitron Semiconductor, Deer Pk., 

N.Y. 
Siliconix, Inc., Santa Clara, Cal. 
Solid State Devices, Inc., La Mirada, 

Cal. 
Solid State SCientifiC, Montgomeryville, 

Pa. 
Solitron Devices, San Diego, Cal. 
Solitron Devices, Inc., Riviera Bch., Fla. 
Sprague Elec. Co., No. Adams, Mass. 
Teledyne Crystalonics, Cambridge, Mass. 
Teledyne Semiconductor, Mountain View, 

Cal. 
Texas Instruments, Dallas, Tex. 
Transitron Elctrn. Corp., Wakefield, Mass. 

Transistors, Darlington 
Solid State Devices, Inc., La Mirada, 

Cal ............................................... Vol 20941 
TRW Semiconductors, Lawndale, Cal. 

Vol 2.951 
Unitrode Corp., Watertown, Mass. 

Vol2e960 
Kertron, Inc., Riviera Beach, Fla 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
RCA Solid State Div., Packaged Circuit 

Functions, Somerville, N. J. 
Sprague Elec. Co., No. Adams, Mass. 

TranSistors, Dual 
Generallnstr. Corp., Semiconductor 

Comps. Dlv., Hicksville, N.Y. Vol20903 
Mini-5ystems, Inc, North Attleboro, 

Mass ......................................... Vol 3.1147 
Plessey Semiconductors, Farmingdale, 

N.Y ............................................... Vol 20600 
Unitrode Corp., Watertown, Mass. 

Vol 20960 
Carter Semiconductor, Syosselt, N.Y. 
CSR Industries Inc., E. Farmingdale, N.Y. 
Fairchild Semiconductor Comps. Grp., 

Mountain View, Cal. 
Kertron, Inc., Riviera Beach, Fla 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
National Semiconductor, Santa Clara, Cal. 
Power Physics Corp., Eatontown, N.J. 
Raytheon, Mt. View, Calif. 
RCA Solid State Div., Somerville, N. J. 
Signetics. Corp., Sunnyvale, Calif. 
Siliconix, Inc., Santa Clara, Cal. 
Solid State Devices, Inc., La Mirada, 

Cal. 
Solitron Devices, San Diego, Cal. 
Solitron Devices, Inc., Riviera Bch.; Fla. 
Sprague Elec. Co., No. Adams, Mass. 
Teledyne Crystalonics, Cambridge, Mass. 
Teledyne Semiconductor, Mountain View, 

Cal. 
Texas Instruments, Dallas, Tex. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Transitron Elctrn. Corp., Wakefield, Mass. 

TranSistors, Field-Effect 
General Instr. Corp., Semiconductor 

Comps. Div., Hicksville, N.Y. Vol20903 
Mini-Systems, Inc, North Attleboro, 

Mass ......................................... Vol3e1147 
Plessey Semiconductors, Farmingdale, 

N.Y .................................. ; ............ Vol 20604 
Calvert Elctrns., Inc., New York, N.Y. 
CSR Industries Inc., E. Farmingdale, N.Y. 
Fairchild Semiconductor Comps. Grp., 

Mountain View, Cal. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
National Semiconductor, Santa Clara, Cal. 

RCA Elctrns. Comps., Harrison, N.J. 
RCA Solid State Div., Somerville, N. J. 
Signetics. Corp .. Sunnyvale, Calif. 
Siliconix, Inc., Santa Clara, Cal. 
Solitron Devices, San Diego, Cal. 
Solitron Devices, Inc., Riviera Bch., Fla. 
Teledyne Crystalonics, Cambridge, Mass. 
Teledyne Semiconductor, Mountain View. 

Cal. 
Texas Instruments, Dallas, Tex. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Union Carbide, San Diego, Cal. 

Transistors, Germanium, 
Photo 

Calvert Elctrns., Inc .. New York, N.Y. 
Int'l. Elctrns., Melville, N.Y. 
Thor Elctrns. Corp., Elizabeth, N.J. 

Transistors, Germanium, 
Power 

Delco Elctrns. Div., Kokomo, Ind. 
Vol 20900,901 

RCA Solid State Dlv., Somerville, N. J. 
Vol 40436' 

RCA Solid State Dlv., MOS IC Mktg., 
Somerville, N.J ....................... Vol 4.436' 

RCA Solid State Div., Linear Integrated 
Circuits, Somerville, N. J ..... Vol 4.436' 

RCA Solid State Dlv., Packaged Circuit 
Functions, Somerville, N. J. Vol40436' 

RCA Solid State Div., Thyristors 8. 
Rectifiers, Somerville, N. J. Vol 40436' 

RCA Solid State Div., TranSistors, 
Somerville, N. J ....................... Vol 40436' 

Solid State SCientifiC, MontgomerYVille, 
Pa ................................................. Vol 20944 

Amperex Elctrn., Slatersville, R.I. 
Calvert Elctrns., Inc., New York, N.Y. 
Cordover, Carl & Co., Mineola, N.Y. 
Corvair Elctrns, New York, N.Y. 
CSR Industries Inc., E. Farmingdale, N.Y. 
Electronic Transistors, Flushing, N.Y. 
Int'!. Elctrns., Melville, N.Y. 
KSC Semiconductor Corp., Chelmsford, 

Mass. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
Power Physics Corp., Eatontown, N.J. 
RCA Elctrns. Comps., Harrison, N.J. 
Shigoto Inds., Ltd., New York, N.Y. 
Solid State Devicj!s, Inc., La Mirada, 

Cal. 
Solitron Devices, Inc., Riviera Bch., Fla. 
Texas Instruments, Dallas, Tex. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Workman Elctrn. Prods., Inc., Sarasota, 

Fla. 

TranSistors, Germanium, R-F 
Electronic Laboratory Supply, 

Philadelphia, Pa ....................... Vol 2e596 
Lansdale Transistor & Elctrns., Inc., 

Lansdale, Pa ............................. Vol 20907 
RCA Solid State Div., Somerville, N. J. 

Vol 4.436' 
RCA Solid State Div., MOS IC Mktg., 

Somerville, N. J ....................... Vol 4.436' 
RCA. Solid State Div., Linear Integrated 

Circuits, Somerville, N. J ..... Vol 40436' 
RCA Solid. State Dlv., Packaged Circuit 

Functions, Somerville, N. J. Vol 4.436' 
RCA Solid State Dlv., Thyristors 8. 

Rectifiers, Somerville, N. J. VoI4.436' 
RCA Solid State Dlv., TranSistors, 

Somerville, N. J ....................... Vol 4.436' 
Solid State ScientifiC, Montgomeryville, 

Pa ................................................. Vol 20944 
Amperex Elctrn., Slatersville, R.I. 
Calvert Elctrns., Inc., New York, N.Y. 
Corvair Elctrns, New York, N.Y. 
Electronic TranSistors, Flushing, N.Y. 
Int'!. Elctrns., Melville, N.Y. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
RCA Elctrns. Comps., Harrison, N.J. 
Solid State Devices, Inc., La Mirada, 

Cal. 
Thor Elctrns. Corp., Elizabeth, N.J. 

Transistors, Germanium, 
Switching 

Lansdale Transistor 8. Elctrns., Inc., 
Lansdale, Pa ............................. Vol 20907 

RCA Solid State Div., Somerville, N. J. 
Vol 40436' 
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Transistors" Germanium, Switching (cont'd) 
RCA Solid State Dlv., MOS IC Mlltg., 

Somerville, N. J ....................... Vol 4<0436* 
RCA Solid StateDlv., Unear Integrated 

Circuits, Somerv",e, N. J ••••• Vol ~* 
RCA Sollcl State Div., Packaged Circuit 

Functions, SomerviHe, N. J. 'VoI4e436* 
RCA Solid State Div., Thyristors & 

Rectifier., Somerville, N. J. VoI4e436· 
RCA Solid State Div., Transistors, 

Somerville, N.,J •• ,_ ................. Vol 4<1436* 
Calvert Elctrns., Inc., New York, N.Y: 
Corvair Elctrns, New York, N.Y. 
CSR Industries Inc., E. Farmingdale, N.Y. 
Delco Elctms. Dlv., Kokomo, Ind. 
Electronic TranSistors, Flushing, N.Y. 
International Diode Corp., Jersey City, N.J. 
Inl'l. Elctrns., Melville, N.Y. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
Piher Inl'l. Corp., Des Plaines, III. 
RCA Elctrns. Comps., Harrison, N.J. 
Solid State Devices, Inc., La Mirada, 

Cal. 
SoIitron Devices, Inc., Riviera Bch., Fla. 
Texas Instruments, Dallas, Tex. 
Thor Elctrns. Corp., Elizabeth, N.J. 

Transistors, Pressure 
Sensitive 

Corvair Elctrns, New York, N.Y. 
CSR Industries Inc., E. Farmingdale, N.Y. 
Electronic Transistors, Flushing, N.Y: 
Fairchild Semiconductor, ComPs. Grp., 
Mount~n View, Cal. 

General Semiconductor Inds., Tempe, Ariz. 
International Diode Corp., Jersey City, N.J. 
Inl'l. Elctrns., Melville, N.Y. 
Kertron, Inc., Riviera Beach, Fla 
KMC Semiconductor Corp., Long Valley, 

N.J. 
Microwave Semiconductor. Corp., 

Somerset, N.J. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. ' 
National Semiconductor, Santa Clara, Cal. 
Nucleonic Prods., Canoga Pk, Cal. 
Piher Int'!. Corp., Des, Plaines, III. 
POwer Physics Corp., ,Eatontown, N.J. 
PowerTech, Inc., Clifton, N.J. 
Raytheon, Mt. View, Cain. ' 
RCA Elctrns., Comps., Harrison, N.J. 
Shlgoto Inds., Ltd., New York, N.Y. 
Silicon Transistor Corp., Chelmsford, 

Mass. 
Solid Power Corp., Farmingdale, N.Y. 
Solltron DeYlces, Inc., Riviera Bch~ Fla. 
Special Microwave Devices Oper., 

Waltham, Mass. 
Caivert Elctrns., Inc., New YOrk, N.Y. Sprague Elec. Co., No. Adams, Mass. 
Stow Labs., Inc., Hudson, Mass. Teledyne Crystalonics, Cambridge, Mass. 
ThOr Elctrns. Corp., Elizabeth, N.J. Texas Instruments, Dallas, Tex; 

Transi t ST Ph t I Thor Elctrns. Corp., Elizabeth, N.J. 
, S ors, I ICOn, 0 0 Transitron, Elctrn. Corp., Wakefield, Mass. 

ClairexElctrns., Mt. Vernon, N.Y. TRW Capacitors, Ogallala, Neb. 
Vol N72 Varian Assocs., Palo Alto, Cal. 

Nat'l. Semiconductors, Plattsburgh,N. Y. 
Vol N74 Transistors, Silicon, R-F 

Optron, Inc., Carrollton, Tex. 
Vol N78,920,922 

Sansor Technology, Chatsworth, Csi. 
VoIN75 

Shigoto Inds., Ltd., New York; N.Y. 
VoIN76 

, Spactronlcs, Inc., Richardson, Tel!. 
VoIN77 

Vaetec, Maryland Hgt~ Mo ..... Vol N79 
Corvair Elctrns, New Yor~, N.Y. 
EG & G, Inc .• Salem, Mass. 
Fairchild Semiconductor Comps .. Grp., 

Mountain View, Cal. 
HEI, Inc., Chaska, Minn. 
Int'l. Elctrns." Melville, N.Y. 
Motorola Semiconductor Prods .• Phoenix, 

Ariz. 
Nucleonic Prods., Canoga Pk, Cal. 
Siliconix, Inc., Santa Clara, Cal. 
Skan-A-Matic Corp .• Elbridge, N. Y. 
TeledYne Crystalonics, Cambridge, Mass. 
Texas Instruments. Dallas, Tex. 
Thor Elctrns. Corp., Elizabeth, N.J. 

Transistors, Silicon, Power 
Amperex Elctronic Corp., slatersville, 

R.I ..................................... Vol2e1182,1183 
Delco Elctms. Dlv., Kokomo, Ind. 

Vol2e900,901 
electronic Laboratory SUpply, 

Philadelphia, Pa. ...................... Vol 2e596 
Lansdale Transistor & Elctrns., Inc., 

Lansdale, Pa ............................. Vol ~7 
RCA Solid State Dlv., Somerville, N. J. 

VoI4.e.436· 
RCA Solid State Dlv., MaS IC Mktg~ 

Somerville, N. J ....................... Vol ~. 
RCA Solid State Dlv., Linear Integrated 

Circull!l.,Somerville, N. J ..... Vol~· 
RCA Solid State Dlv., Packaged Circult, 

functions, Somerville, N. J. VoI4e436· 
RCA Solid State Diy .. Thyristors & 

Rectifiers, Somerville, N. J. Vol 4e436· 
RCA Solid State Dlv., TranSistors, 

Somerville, N. J .. _ .................. VoI4e436* 
Senaitron Semiconductor, Deer Pk., 

N.Y ....................... : ....................... VOI2e939 
Solid State Devices, Inc., La Mlreda, 

Cal ............................................... Vol2e941 
Solid State Scientific, Montgomeryville, 

Pa ................................................. Vol 20944 
TRW Semiconductors, Lawndale, Cal. 

Vol 2'0946-948 
Unltrode Corp., Watertown, Maas. . 

VOl 2e958-960 
Weatinghouse Elec~ YoungwOOd, pa. 

Vol 2"980,981; Vol 4<1538-540* 
Amperex Elctrn., Slatersville; R.t 
Calvert Elctrns.,lnc .• New York. N.Y. 
Cordover, Carl & Co., Mineola, N.Y. 

A"",erex Elctronic Corp., Slatersville, 
R.I ..................................... VoI2e1182,1183 

Communications Transistor Corp., San 
Csrlos, Csi ....................... VOl 4<1504,505* 

Electronic Laboratory Supply, 
Philadelphia, pa: ....................... Vol 2e596 

Lansdale Transistor & Elctms., Inc., 
Lansdale, Pa ............................. Vol 20907 

RCA Solid State ~iv., Somerville, N. J. 
VoI4e436* 

RCA Solid State Diy., MOS IC Mlltg., 
Somervlne, N. J ............... _. ..... VoI4~6* 

RCA Solid State DiY., Linear Integrated 
CirCUits, Somervllle,N. J • .... Vol ~* 

RCA Solid State DiY., Packaged Circuit 
Functions, Somerville,' N. J. VoI~· 

RCA Solid State DiY., Thyristors & 
Rectifiers, Someniille, N. J. Vol ~* 

RCA SoUd State Diy., TranSistors, 
Somervl"e, N. J ....................... Vol 4<143&. 

Solid State DeYlces, Inc., La Mirada, 
Csi ............................................... Vol 2<1941 

Solid State ScIentific, Montgomeryville, 
Pa. ............ _ ............ _._. ............... Vol 20944 

TRW Samlcon"uctors, Lawndale, Csi. 
Vol 2e946-948 

Amperex Electronic Corp., Hicksville, 
N.Y. 

Amperex Elctrn .• Slatersville, R.I. 
Calvert Elctrns., Inc., New York, N.Y. 
Carter Semiconductor, Syosset!, N.Y. 
COrvl!ir Elctrns, New York, N.Y. 
Electronic TranSistors, Flushing. N.Y. 
Fairchild Semiconductor Comps. Grp., 

Mountain View, Cal. 
Generallnstr. Corp., Semiconductor 

Comps.DlV., Hicksville, N.Y. 
Int'l. Elctrns., Melville, N.Y. 
Kertron, Inc., Riviera Beach, Fla 
KMC Semiconductor Corp., Long Valley, 

N.J. 
Micro Components Corp., Cranston, R.I. 
Microwave Semiconductor Corp., 

Somerset, N:J·. 
Motorola Semicooductor Prods.; Phoenix, 

Ariz. 
National Semiconductor, Santa Clara, Cal. 
Nucleonic Prods., Canoga Pk, Cal. 
Power Physics Corp .• Eatontown, N.J. 
Raytheon, Mt. View, Calif. 
RCA Elctrns. Comps., Harrison, N.J. 
Signetics. Corp.; Sunnyvale, Calif. 
SoIlIron Devices, Inc., Riviera Bch., Fla. 
Special Microwave Devices Oper., 

Waltham, Mass. 
Teledyne Crystalonics, Cambridge, Mass. 
Teledyne Semiconductor, Mountain View, 

Cal. 
Texas Instruments. Dallas, Tex. 
Thor Elctrns. Corp .. Elizabeth, N.J. 

PRODUCT INDEX & DIRECTORY 

Varian Assocs., Palo Alto, Cal. 

Transistors, Silicon, Switohing 
Electronic Laboratory Supply, 

PhIladelphia, Pa ....................... Vol 2e596 
Lansdale TranSistor & ElctrnlL, Inc., 

Lansdale, Pa ............................. Vol ~7 
RCA Solid State Dlv., Somerville, N. J. 

VoI4~6· 
RCA, Solid State DiY., MOS IC Mktg., 

Somerville, N. J ....................... Vol 4e43&· 
RCA Solid State Div., Linear Integrated 

Circuits, Somerville, N. J ..... VoI4e436· 
RCA Solid State DiY~ Packaged Circuit 

Functions, Som.rville. N,. J. VoI4~6· 
RCA Solid State Dlv., Thyristors & 

Rectifiers, Somerville, N. 'J. VoI4-436· 
RCA Solid State Div~ TranSistors, 

Somerville, N. J ....... , ............... VoI4~6· 
Solid Stale Devices, Inc., La Mirada, 

Cal ............................................... Vol~41 
TRW Semiconductors, Lawndale, Cal. 

. Vol~49 
Unitrode Corp., Watertown, Mass. 

Vol2ell,58 
Westinghouse Elec., Youngwood, Pa. 

Vol 2"980,981 
Amperex Elctrn., SlatersVille, R.I. 
Calvert Elctrns .. Inc., New York, N.Y. 
Carter Semiconductor. Syosset!. N.Y. 
Corvair Elctrns, New York, N.Y. 
CSR Industries Inc., E. Farmingdale, N.Y. 
Delco Elctrns. Dlv., Kokomo, Ind. 
Electronic TranSistors, Flushing. N.Y. 
Fairchild Semiconductor Comps. Grp., 

Mountain View, Cal. 
General Instr. Corp., Semiconductor 

Comps. Div., Hlcksyille, N.Y. 
General Semiconductor lods., Tempe, Ariz. 
International, Diode Corp., Jersey Crty. N.J. 
Int'l. Elctrns .• Melville, N.Y. 
ITT Semiconductors. W. Palm Beach, Fla. 
Kertron, Inc., Riviera Beach, Fla 
KMC Semiconductor Corp., Long Valley, 

N.J. 
Motorola Semiconductor Prods .. Phoenix, 

Ariz. 
National Semiconductor, Santa Clara:Cal. 
Nucleonic Prods., Canoga Pk, Cal. 
Power Physics Corp., Eatontown, N.J. 
PowerTech, Inc., Clifton, N). 
RCA Elctrns. Comps .. Harrison, N.J. 
Silicon Transistor Gorp., Chelmsford, 

Mass. 
Solllrtln DeYices,San Diego, Cal. 
Solitron DeYices, Inc., Riviera Bch., Fla. 
Sprague Elec. Co., No, Ad!jms, Mass. 
Teledyne Crystalonics, Cambridge, Mass. 
Teledyne Semiconductor, Mountain View, 

Cal. 
Texas Instruments, Dallas, Tex. 
Thor Elctrns. Corp .• Elizabeth,N.J. 
Transitron Elctrn. Corp., Wakefield, Mass. 
Workman Elctrn. Prods .• Inc., Sarasota, 

Fla. 

Transistors, Unijunction 
Solid State Devices, Inc.,' La Mirada, 

Cal ............ ; .................................. Vol 2e941 
Unitrode Corp., Watertown, Mass. 

Vol2e961 
Calvert Elctrns., Inc., New York, N.Y. 
CSR Industries Inc., E. Farmingdale, N.Y. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
Raytheon, Mt. View, Calif. 
Texas Instruments, Dallas, Tex. 
Thor Elclrns. Corp., Elizabeth, N.J. 

Transit Cases-Also See 
Containers, Shipping 

American Aluminum Co., Mountainside, 
N.J. 

Calabro Unitrack. Upper Darby. Pa. 
Craig Sys. Corp., Lawrence, Mass. 
Lewis G. B. Co, Watertown, Wise 
Lundy Elctrns. & SYS .• Inc.; Glen Head, 

N.Y. 
M M Elctrn. Enclosures. Hicksville, N.Y. 
Perfection Mica Co., Bensenville, UI. 
Skydyne A Brooks & Perkins Co .• Port 

JerviS, N.Y. 
TA Mfg. Corp., Los Angeles; Cal. 
Union Carbide. Linde Dlv., New York. N. Y. 
Warwick Prods. Co .• Independence. Ohio 
Zero Mig. Co., Burbank, CsL 

Transition8-'-See Couplings 

Translators, Data 
Oatalron, Inc., Santa Ana, Cal Volle338 
Metric Sys., Ft. Walton8each, FIll. ' 

Vol 1-356,357 
Thiem Industries, Inc.; Torrance, CaL 

Volle367 
Climatronics Corp., Hauppauge, N.Y. 
Control Equip. Corp., Lowell, Mass. 
Control Technology Co., L.I.C., N.Y. 
Cubic Corp., San Diego, Cal. 
Demex, Inc., Kan&as Cffy, Mo. 
Dlalight Corp .. Brooklyn, N.,Y. 
Nat'l. Wire & Cable, Los Angeles, Cal. 
NES, Inc., ItaSCa, III. ' 
Singer - Tele·Signal. Woodbury, N.Y. 
Superlqr Elec., 8rlstol, Conn. 
Theta Instr. Corp., Fairfield, N.J. 

Transmission Line, Wire & 
Cable-See Cable, 
Transmission Line 

Transmission Systems, Data 
Metric Sys., Fl Walton Beach, Fla. 

Vol 1-356 
NPrth Hills Elctrns., Inc., Glen, Coye, 

N.Y ............................................... Vol2e3SS 
A. D. Data Sys., Inc., ,Rochester, N.Y. 
Austin Elctrns., Roselle,N.J. 
Autocon Inds., Inc .• Minneapolis, Minn. 
Bendix Corp. Environmtl. Sci., Baltimore, 

Md. 
Bristol Div, Waterbury, Conn 
Cardion Elctrns., Woodbury, N.Y. 
Codex Corp., Newton, Mass. 
Continental Data Sys., Dayton, Ohio 
Cubic Corp., San Diego, Cal. 
Data-Control Systems. Danbury, Conn. 
Demex, Inc., Kansas City, Mo. 
Design Elements, Columbus, Ohio 
Digitronics Corp., Albertson, N.Y. 
Generallnstr. Corp., Defense & Engrg. 

Prods. Grp .. Elctrn. Sys. Div., Hicksville. 
N.Y. 

GTE Automatic Elec., Northlake, III. 
GTE Lenkurt Inc., San Carlos, Calif. 
GTE Sylvania Inc., Elctrn. Sys. Gp., 

Waltham, Mass. 
Hadron Inc .• Westbury. N.Y. 
Hathaway Instruments, Inc., Denver, 

Colo. 
Hi-G, Windsor Locks. Conn. 
Honeywell, FI. Washington, Pa. 
Hy·Cal Engrg., Santa Fe Springs, Cal. 
Integrated Systems. Inc" Norcross. Ga. 
International Communications Corp., A 

Milgo Co., Miami, Fla. 
Lear Siegler, Inc., Santa Monica, Calif. 
Marconi Elctrns. Inc., Elmsford, N.Y. 
McDonnell Oouglas Electronics Co., SI. 

Charles. Mo: 
Memodyne Corp., Newton Upper Falls, 

Ma. 
Metra Instruments, Inc., Mt. View, Cal. 
NES, Inc., Itasca, III. 
North Electric Co., Galion, Ohio 
Optical Communications, Inc .. Orlando, 

Fla. 
RCA Service Co., Camden, N.J. 
Remex, Santa Ana, Cal. 
Resdel Engrg. Corp., Arcadia, Cal. 
RFL Inds., Comms. Div., Boonton. N.J. 
Sohneider Instr. Co., Cincinnati, Ohio 
SCS Corporation-Microaystems, Ft. 

Lauderdale, Fia. 
Theta Inatr. Corp., Fairfield, N.J. 
Westinghouse Elec. Corp., Computer & 

Instr. Div., Pittsburgh, Pa. 

Transmitters, Beacon 
Emergency Beacon Corp., New 

Rochelle, N. Y .... ; ...................... VoIlea36 
A.R.F. Products, Inc., Bouldar, Colo. 
Cincinnati Elctrns. Corp.; Cincinnati, Ohio 
Intricate Circurt Corp., Port ·Chester, N.Y. 
Marconi Elctrns. ,"c .. Elmsford, N.Y. 
Pacific Communications. Santa Ana, Cal,. 
Thomson-CSF Inc .• New York, N.Y. 

Transmitters, Digital Data
See Transmission Systems, 
Data 

188 Mfra. in Bold face with page numbers describe this product'in the White pages. 



PRODUCT INDEX & DIRECTORY 

Transmitters, Fixed 
Frequency 

Advanced Energy Conversion, Belmont, 
Cal. 

A.R.F. Products, Inc., Boulder, Colo. 
Arra Inc" Bay Shore, N.Y. 
Autocon Inds., Inc., Minneapolis, Minn. 
Beukers Labs., Inc., Hauppauge, N.Y. 
BF Elctrns., Solana Beach, Calif. 
Bogen Div., Paramus, N.J. 
Brelonix, Inc., Seattle, Wash 
Bristol Div, Waterbury, Conn 
CCA Elctrns. Corp., Gloucester, N.J. 
Cincinnati Elctrns. Corp., Cincinnati, Ohio 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Tex. 
Conic Corp., San Diego, Calif. 
Continental Elctrns. Mfg. Co., Dallas, Tex. 
Drake, R.L., Co., Miamisburg, Ohio 
Oynalab Corp., Van Nuys, Cal. 
Electro/Data, Inc., Garland, Tex. 
Energy Systems, Palo Alto, Cal. 
Farinon Electric, San Carlos, Calif. 
GTE Lenkurt Inc., San Carlos, Calif. 
Heath Co., Benton Harbor, Mich. 
IEC Electronics Corp., E. Rochester, N.Y. 
Intricate Circuit Corp., Port Chester, N.Y. 
In Mackay Marine, Elizabeth, N.J. 
Johnson E. F. Co., Waseca, Minn. 
Linear Sys., Inc., Watsonville, Calif. 
Lundy Elctrns. & Sys., Inc., Glen Head, 

N.Y. 
Melpar, Falls Church, Va. 
Microwave Power Devices, Plainview, 

N. Y. 
Mobil Elctrns., Inc., Anderson, Ind. 
OPtimax Inc., Colmar, Pa. 
Pace Div., Harbor City, Calif. 
Pacific Communications, Santa Ana, Cal. 
RCA Govt. & Comm. Sys., Moorestown, 

N.J. 
Regency Elctrns., Inc., Indianapolis, Ind. 
Resdel Engrg. Corp., Arcadia, Cal. 
RHG Elctrns. Lab., Deer Park, N.Y. 
Rohde & Schwarz Sis., Passaic, N.J. 
Sierra Sys., Mountain View, Cal. 
Special Microwave Devices Oper., 

Waltham, Mass. 
Technical Mat'l., Mamaroneck, N.Y. 
Telectro Sys. Corp., Corona, N.Y. 

Transmitters, Fixed Station 
Comm. 

American Elctrn. Labs., Inc., Lansdale, Pa. 
Bendix Corp, Towson, Md. 
Bogen Div., Paramus, N.J. 
CCA Elctrns. Corp., Gloucester, N.J. 
Cincinnati Elctrns. Corp., CinCinnati, Ohio 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Tex. 
Continental Elctms. Mfg. Co .. Dallas, Tex. 
Drake, R.L., Co., Miamisburg, Ohio 
EG&G, Inc., Bedlord, Mass. 
Energy Systems, Palo Alto, Cal. 
Farinon Electric, San Carlos, Calif. 
GTE Lenkurt Inc., San Carlos, Calif. 
GTE Sylvania Inc., Elctrn. Sys. Gp., 

Waltham, Mass. 
Heath Co., Benton Harbor, Mich. 
IEC Electronics Corp., E. Rochester, N.Y. 
Intricate Circuit Corp., Port Chester, N.Y. 
In Mackay Marine, Elizabeth, N.J. 
Johnson E. F. Co., Waseca, Minn. 
Linear Sys., Inc., Watsonville, Calif. 
Marconi Elctrns. Inc., Elmsford, N.Y. 
Microwave Power Devices, Plainview, 

N.Y. 
Mobil Elctms., Inc., Anderson, Ind. 
Pace Div .. Harbor City, Calif. 
RCA Govt. & Comm. Sys., Moorestown, 

N.J. 
Technical Mat'!., Mamaroneck, N.Y. 
Thomson-CSF Inc., New York, N.Y. 

Transmitters, Microwave 
Caber Elctms., Inc., Stamford, Conn. 

VoI1-54S 
MCL, Inc., La Grange, 111 ... Vo11-SS1,S60 
Vega Precision Laba., Vienna, Va. 

Ailtech, City of Industry, Cal. 
Aircom, Inc., Union, N.H. 

Vo11-S68 

American Elctrn. Labs., Inc., Lansdale, Pa. 
Applied Microwave, Westwood, Mass. 
Arra Inc., Bay Shore, N.Y. 
Avantek, Inc., Santa Clara, Cal. 
Cincinnati Elctrns. Corp., CinCinnati, Ohio 

Collins Radio Co., Dallas, Tex. 
Conic Corp., San Diego, Calif. 
Cubic Corp., San Diego, Cal. 
Dynalab Corp., Van Nuys, Cal. 
Energy Systems, Palo Alto, Cal. 
Environmental Communications Inc., 

Santa Ana, Cal. 
Farinon Electric, San Carlos, Calif. 
General Instr. Corp., Defense & Engrg. 

Prods. Grp., Elctrn. Sys. Div., Hicksville, 
N.Y. 

Greenray Inds., Inc., Mechanicsburg, 
Pa. 

GTE Lenkurt Inc., San Carlos, Calil. 
GTE Sylvania Inc., Elctrn. Sys. Gp., 

Waltham, Mass. 
Lundy Elctrns. & Sys., Inc., Glen Head, 

N.Y. 
Melpar, Falls Church, Va. 
Microlab/FXR, Livingston, N.J. 
Microwave Assocs., Inc., Burlington, Mass. 
Premier Microwave, Port Chester, N.Y. 
Raytheon Data Systems Co., Norwood, 

Mass. 
RCA Corp., Camden, N.J. 
RCA Govt. & Comm. Sys., Moorestown, 

N.J. 
Resdel Engrg. Corp., Arcadia, Cal. 
RHG Elctms. Lab., Deer Park, N.Y. 
Rodelco, Deer Park, N;Y. 
Somerset Radiation Lab., Arlington, Va. 
Special Microwave Devices Oper., 

Waltham, Mass. 
Teledyne Mec., Palo Alto, Cal. 
Thomson-CSF Inc., New York, N.Y. 
Trak Microwave, Tampa, Fla. 
Varian Assocs., Palo Alto, Cal. 
Varian Assoc., Solid State East Div., 

Micro-Link Prods., Beverly, Mass 
Watkins Johnson Co., Palo Alto, Cal. 
Westinghouse Elec. Corp., Defense & 

Public Sys, Pittsburgh, Pa. 

Transmitters, Multiplex 
Bramco Controls, Piqua, Ohio 
Bristol Div, Waterbury, Conn 
Collins Radio Co., Dallas, Tex. 
Hathaway Instruments, Inc., Denver, 

Colo. 
Pacific Communications, Santa Ana, Cal. 
RCA Govt. & Comm. Sys., Moorestown, 

N.J. 
RFL Inds., Comms. Div., Boonton, N.J. 
Singer - Tele-Signal, Woodbury, N.Y. 
Special Microwave Devices Oper., 

Waltham. Mass. 
Thomson-CSF Inc., New York, N.Y. 

Transmitters, Pulse Code 
Modulation 

Bramco Controls, Piqua, Ohio 
Cincinnati Elctrns. Corp., CinCinnati, Ohio 
Epsco, Inc., WestWOOd, Mass. 
HB Engineering Corp., Beltsville, Md. 
Marconi Elctrns. Inc., Elmsford, N.Y. 
Pacific Communications, Santa Ana, Cal. 
Phoenix Data Inc., Phoenix, Ariz. 
RCA Govt. & Comm. Sys., Moorestown, 

N.J. 
SCS Corporation·Microsystems, Ft, 

Lauderdale, Fla. 

Transmitters, Pulse Phase 
Modulation 

Caber Elctrns" Inc" Stamford, Conn. 
Continental Elctrns. Mfg. Co., Dallas, Tex. 
GTE Sylvania Inc., Elctrn. Sys. Gp., 

Waltham, Mass. 
Raytheon Data Systems Co., Norwood, 

Mass. 
Thomson-CSF Inc., New York, N.Y. 

Transmitters, Pulse Time 
Modulation 

Ailtech, City of Industry, Cal. 
Autocon Inds., Inc., Minneapolis, Minn. 
Bristol Div, Waterbury, Conn 
Cincinnati Elctrns. Corp., CinCinnati, Ohio 
Continental Elctrns. Mfg. Co., Dallas, Tex. 
GTE Sylvania Inc., Elctrn. Sys. Gp., 

Waltham, Mass. 
Thomson-CSF Inc., New York, N.Y. 
Vega Precision Labs" Vienna, Va. 

Transmitters, Radar-See 
Radar Systems 

Tubes, Backward Wave 
Transmitters, Single-Sideband 
Arvin Sys., Inc., Dayton, Ohio 
Bendix Corp, Towson, Md. 
Brelonix, Inc., Seattle, Wash 
CCA Elctrns. Corp., Gloucester, N.J. 
Cincinnati Elctrns. Corp., CinCinnati, Ohio 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Tex. 
Continental Elctrns. Mfg. Co., Dallas, Tex. 
Design Automation, Inc., Lexington, Mass. 
Drake, R.L., Co., Miamisburg, Ohio 
GTE Lenkurt Inc., San Carlos, Calif. 
GTE Sylvania Inc., Elctrn. Sys. Gp., 

Waltham, Mass. 
Heath Co., Benton Harbor, Mich. 
In Mackay Marine, Elizabeth, N.J. 
Linear Sys., Inc., Watsonville, Calif. 
Marconi Elctrns. Inc., Elmsford, N.Y. 
Pace Div., Harbor City, Calif. 
Pearce·Simpson, Miami, Fla. 
RCA Govt. & Comm. Sys., Moorestown, 

N.J. 
RFL Inds., Comms. Div., Boonton, N.J. 
Rohde & Schwarz Sis., Passaic, N.J. 
Technical Mat'l., Mamaroneck, N.Y. 
Telectro Sys. Corp., Corona, N.Y. 
Thomson-CSF Inc., New York, N.Y. 

Transmitters, Telemetry 
Emergency Beacon Corp., New 

Rochelle, N. Y ........................... Vol1eQ36 
Vega Precision Labs~, Vienna, Va. 

Vo11-S68 
Alden Elctrn. & Impulse Record. Equip., 

Westboro, Mass. 
Arra Inc., Bay Shore, N.Y. 
Autocon Inds., Inc., MinneapoliS, Minn. 
Beukers Labs., Inc., Hauppauge, N.Y. 
BF Elctrns., Solana Beach, Calif. 
Biocom, Inc., Culver City, Cal. 
Bramco Controls, Piqua, Ohio 
Bristol Div, Waterbury, Conn 
Cincinnati Elctrns. Corp., CinCinnati, Ohio 
Collins Radio Co., Dallas, Tex. 
Conic Corp., San Diego, Calif. 
Continental Data Sys., Dayton, Ohio 
Continental Elctrns. Mfg. Co., Dallas, Tex. 
Cubic Corp., San Diego, Cal. 
Dataprobe, Inc., So. Hackensack, N.J. 
Elctrn. Comm., Inc., SI. Petersburg, Fla. 
Epsco, Inc., WestwOOd, Mass. 
General Instr. Corp., Defense & Engrg. 

Prods. Grp., Elctrn. Sys. Div., Hicksville, 
N.Y. 

Hathaway Instruments, Inc., Denver, 
Colo. 

Honeywell, Ft. Washington, Pa. 
Integrated Systems, Inc., Norcross, Ga. 
McDonnell Douglas Electronics Co., St. 

Charles, Mo. 
OPtimax Inc., Colmar, Pa. 
Pacific Communications, Santa Ana, Cal. 
Phoenix Data Inc., Phoenix, Ariz. 
RCA Gov!. & Comm. Sys., Moorestown, 

N.J. 
Resdel Engrg. Corp., Arcadia, Cal. 
RFL Inds., Comms. Div., Boonton, N.J. 
Schneider Instr. Co., Cincinnati, Ohio 
Singer Co., Philadelphia, Pa. 
Special Microwave Devices Oper., 

Waltham, Mass. 
Trak Microwave, Tampa, Fla. 
Watkins Johnson Co., Palo Alto, Cal. 

Transmitters, Tropospheric 
Scatter 

Arra Inc., Bay Shore, N.Y. 
CCA Elctrns. Corp., Gloucester, N.J. 
Caber Elctrns., Inc., Stamford, Conn. 
Energy Systems, Palo Alto, Cal. 
GTE Sylvania Inc., Elctrn. Sys. Gp., 

Waltham, Mass. 
Marconi Elctrns. Inc., Elmsford, N.Y. 
Microwave Power Devices, Plainview, 

N. Y. 
RCA Govt. & Comm. Sys., Moorestown, 

N.J. 

Transmitters, UHF/VHF 
Emergency Beacon Corp., New 

Rochelle, N. y, .......................... Vol 1eQ36 
Advanced Energy ConverSion, Belmont, 

Cal. 
AIL, Div. Cutler-Hammer, Inc., Deer Park, 

N.Y. 
A.R.F. Products, Inc., Boulder, Colo. 
Arra Inc., Bay Shore, N.Y. 

Bendix Corp., Ft. Lauderdale, Fla. 
Bendix Corp, Towson, Md. 
CCA Elctrns. Corp., Gloucester, N.J. 
Cincinnati Elctrns. Corp., CinCinnati, Ohio 
Dynalab Corp., Van Nuys, Cal. 
GTE Sylvania Inc., Elctrn. Sys. Gp., 

Waltham, Mass. 
IEC Electronics Corp., E. Rochester, N.Y. 
Intricate Circuit Corp., Port Chester, N.Y. 
Lundy Elctrns. & Sys., Inc., Glen Head, 

N.Y. 
Melpar, Falls Church, Va. 
Microwave Power Devices. Plainview, 

N. Y. 
OPtimax Inc., Colmar, Pa. 
Pace Div., Harbor City, Calif. 
Pacific Communications, Santa Ana, Cal. 
Pearce·Simpson, Miami, Fla. 
RCA Corp., Camden, N.J. 
RCA Gov!. & Comm. Sys., Moorestown, 

N.J. 
Regency Elctrns., Inc., Indianapolis, Ind. 
Thomson-CSF Inc., New York, N.Y. 

Transmitters, ULF/VLF 
Advanced Energy Conversion, Belmont, 

Cal. 
Dynalab Corp., Van Nuys, Cal. 
Intricate Circuit Corp., Port Chester, N.Y. 
RCA Govt. & Comm. Sys., Moorestown, 

N.J. 
Technical Mat'l., Mamaroneck, N.Y. 
Thomson-CSF Inc., New York, N.Y. 

Transponders 
Vega Precision Labs., Vienna, Va. 

Vo11-S68 
American Elctrn. Labs., Inc., Lansdale, Pa. 
AMF Electical Prods., Alexandria, Va. 
A.R.F. Products, Inc., Boulder, Colo. 
Bendix Corp., Ft. Lauderdale, Fla. 
Bendix Corp, Towson, Md. 
Bramco Controls, Piqua, Ohio 
Cincinnati Elctrns. Corp., CinCinnati, Ohio 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Tex. 
Cubic Corp., San Diego, Cal. 
Epsco, Inc., Westwood, Mass. 
ESC Elctrns, Corp., Palisades Pk., N.J. 
GTE Sylvania Inc" Elctrn. Sys. Gp., 

Waltham, Mass. 
McDonnell Douglas Electronics Co., St. 

Charles, Mo. 
RCA Elctrns. Comps., Harrison, N.J. 
Resdel Engrg. Corp., Arcadia, Cal. 

Trlacs-See Thyristors 

Triggers, SCR-See Controls, 
SCR 

Trimmer Potentiometers-See 
Potentiometer~, Trimmer 

Tube Heat Dissipators 
Atlee Corp., Woburn, Mass. 
Eimac, San Carlos, Calif. 
Int'l. Elctrn. Resch., Burbank, Cal. 
Lear Siegler, Inc., Elyria, Ohio 
Nanotron Relay Co., Burbank, Cal. 
Waterbury Pressed Metal Co., Waterbury, 

Conn. 

Tube Pullers-See Pullers, 
Tube 

Tube Testers-See Testers, 
Tube 

Tubes, Backward Wave 
Corvair Elctrns,New York, N.Y. 
Dutrex Inds .. Inc., New York, N.Y. 
In Electron Tube, Easton, Pa. 
Litton Inds., San Carlos, Calif. 
Raytheon Co., Burlington, Mass. 
Raytheon Co., Waltham, Mass. 
Sperry Elctrn. Tube, Gainesville, Fla. 
Thomson-CSF Electron Tubes, N.Y., N.Y. 
Varian Assocs., Palo Alto, Cal. 
Varian, Solid State West Division, Palo 

Alto, Cal. 
Warnecke Electron Tubes, Inc., Des 

Plaines, 111. 
Watkins Johnson Co., Palo Alto, Cal. 

Tubes, Ballast-See Resistors, 
Ballast 

*Vol. 4-1973 For addresses, phones and key personnel, see YELLOW Pages. 189 



Tubes; Cathode-Ray, Data Storage, TV Picture PRODUCT INDEX & DIRECTORY 

Tubes,Cathode-Ray, Data 
Storage, TV Picture 

Amperex Electronk: Corp., HicksvUle, 
N~Y • ••••••••• ~_u.~ .. ~ ...................... VoI3"52t 

Raytheon Co., Quincy, Mass. Vol zet19t 
Data General Corp. (E), Southboro, Ma. 
DuMont Electron Tubes, Clifton, N.J. 
Outrex lods ... lnc .. New York, N.Y. 
General Electrodynamics Corp., Garland, 

Tex. 
Hughes Aircraft Co., Image Devices Ind'i. 

Prods. Oiv., Oceanside, Calif. 
In Election Tube, Easton, Pa. 
Utton Inds., San Carlos, CaUf. 
Rauland, Melrose Pk., III. 
RCA Elctrns. Comps., Harrison, N.J. 
Thomas Elctrns., Inc., Wayne, N.J. 
Thomson-CSF Electron Tubes, N.Y., N.Y. 
Thor Elctrns .. Corp., Elizabeth, N.J. 
Warnecke Electron Tubes, Inc., Des 

Plaines, III. 
Westinghouse Elec., Elmira, N.Y. 

Tubes, Cathode-Ray, 
Instrument Use 

Amperex Elctronlc corp., Slatersville, 
R.I. ~u ............... u ... ~ ........... ~ ....... Vol zett8t 

General Elec. Co., Elctrn. Compa, Sla. 
Dept., Schenectady, N.Y ..... ~~ Vol 20614 

Inter-Tech. Grp., Inc., 
Irvington-on-Hudson, N. Y ..... Vol zet.187 

Raytheon Co .. Quincy, Maas. Vol ze119t 
Calvert Elctrns., Inc., New York, N.Y. 
Coleman Instr. Oiv., Oak Brook, III. 
Corvair Elctrns, New York, N.Y. 
DuMont Electron Tubes, Clilton, N.J. 
Outrex Inds., Inc., New York, N.Y. 
General Atronies, Phila., Pa. 
Hughes Aircraft Co., Image Devices Ind'l. 

prods. Oiv., Oceanside, Calif. 
Inl'l. Elctrns., Melville, N.Y. . 
Litton lods., San Carlos, Calif. 
RCA Elctrns. Comps.,Harrison, N.J. 
Tektronix, Inc., Beaverton, Ore. 
Thomas Elctrns., Inc., Wayne, N.J. 
Thomson-CSF Electron Tubes, N.Y., N.Y. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Westinghouse Elec., Elmira, N.Y. 

Tubes, Cathode-Ray, Multiple 
Gun 

General Elec. Co., Elctrn. Compa. SIs. 
Dept., Schenectady, N.Y ......... Vol 20614 

Inter-Tech. Grp., Inc., 
Irvlnglon-on·Hud80n, N. Y ..... Vol ~1187 

Amperex Elctronlc Corp .. Slatersville, 
R.I. 

Carvair Elctrns, New York, N.Y. 
DuMont Electron Tubes,' Clifton, N.J. 
Outrex Inds., Inc., New York, N.Y. 
General Atronies, Phila., Pa. 
GTE Sylvania Inc., Elctrn. Comps. Grp., 

Waltham. Mass. 
GTE Sylvani;llnc., Seneca Falls, N.Y. 
Hughes Aircraft Co., Image Devi~s Ind'l. 

Prods. Oiv., Oceanside, Calif. 
Ind'i J:lctm. Engrs., Van Nuys, Cal. 
Int'l. Elctrns .• Melville, N.Y. 
Litton lods., San Carlos, Cain. 
Rank Precision Inds., Des Plaines, III. 
Raytheon Co., Quincy, Mass. 
Thomas Elctrns., Inc., Wayne, N.J. 
Thor Elctrns .. Corp., Elizabeth, N.J. 
Warnecke Electron Tubes, Inc:, Des 

Plaines, III. 
Westinghouse Elec., Elmira, N.Y. 

Tubes, Cathode-Ray, 
Projection 

General J:lee. Co., Elctm. Compa. SIs. 
Dept., Schenectady, "'.Y .... ~, .. Vol 20614 

Amperex Elctronlc Corp., Slatersville, 
R.I, 

Corvair Elctrns, New York, N.Y. 
DuMont Electron Tubes, Clifton, N.J. 
Outrex Inds., Inc., New York, N.Y. 
General Atronies, Phila., Pa. 
Hughes Aircraft Co., Image Deviceslod'l. 

Prods. Oiv., OceanSide, Calif. 
Ind'i Elctrn. Engrs., Van Nuys, pal 
Int'!. Elctrns., Melville. N.Y. 
Utton Inds., San Carlos, Calif. 
Rank Precision Inds., Des Plaines, III. 
Raytheon Co .. Quincy, MaBB, 
RCA Elctrns. Comps., Harrison, N.J. 
Thomas Elctrns., Inc., Wayne, N.J. 
Thor Elctrns. Corp., Elizabeth, N.J. 

Westinghouse€lec .. Elmira, N.Y. 

Tubes, Cathode-Ray, SCan 
Conversion 

General Elec. Co., Elctm. Comps. SIs. 
Dept., Schen~ady, N.Y ......... VOl 20614 

Raytheon Co., Quincy, Mass •. Vol ze1191 
DuMont Electron Tubes, Clifton, N.J. 
General Electrodynamies Corp., Garland, 

Tex. 
RCA Elctrns. Comps., Harrison, N.J. 
Thomson·CSF Electron Tubes, N.Y., N.Y. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Warnecke Electron Tubes, Inc., Des 

Plaines, III. 
Westinghouse Elec., Elmira, N.Y. 

Tubes, Cathode-Ray, 
Shaped-Beam 

. General Elec. Co., Elctm. Comps. SIs. 
Dept .. Schenectady, N. Y ......... Vol 20614 

Corvair Elctrns, New York, N.Y. 
DuMont Electron Tubes, Clifton, N.J. 
Outrex Inds., Inc., New York, N.Y. 
General Atronics, Phila., Pa. 
GTE Sylvania Inc., Elctrn. Comps. Grp., 

Waltham, Mass. 
GTE Sylvania Inc., Seneca Falls, N.Y. 
Hughes Aircraft Co., Image Devices Ind'l. 

Prods. Oiv., 'Oceanside, Calif. 
Ind'i Elctm. Engrs., Van ",uys, Cal. 
Int'l. Elctrns., Melville, N.Y. 
Litton Inds., San Carlos, Calif. 
Rank Precision Inds., Des Plaines, III. 
Raytheon Co., Quincy, Mass. 
RCA Elctrns. Comps., Harrison, N.J; 
Warnecke Electron Tubes, Inc., Des 

Plaines, III. 
Westinghouse Elec., Elmira, N.Y. 

Tubes, Cathode Ray, TV 
Picture--See Tubes, 
Cathode-Ray Dat!i· Storage 
TV Picture . 

Tubes, Ceramic (Electron) 
General Elec. Co.; Elctm. Comps. SIs. 

Dept., Schenectady, N.Y ..... ~~ Vol 20614 
Amperex Electronic Corp., HlcksvUle, 

N.Y. 
Apollo Corp., Shinagawa-Ku, Tokyo, 

Japan 
Outrex lods., Inc., New York, N.Y. 
Eimac, San Carlos, Calif. 
Elctrn. Enterprises, Newark, N.J. 
General Elec. Co., Lamp Parts & Equip. 

Sales Oper., Cleveland, Ohio 
GTE Sylvania Inc., Seneca Falls, N.Y. 
Inl'l.. Elctrns., Melville, N.Y. 
ITT Electron Tube, Easton, Pa. 
Machlett Laibs., Inc., Stamford, Conn. 
Murata Mfg. Co. Ltd., Kyoto, Japan 
Rank PreciSion Inds., Des Plaines, III. 
Raytheon Co., Burlington, Mass. 
Raytheon Co., Quincy, Ms""; 
RCA Elctrns. Comps., Harrison, N.J. 
Thomson·CSF Electron Tubes, N.Y., N.Y. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Torr Labs., Los Angeles, Cal. 
Varian Assocs .. Palo Alto, Cal. 
Watkins Johnson Co., Palo Alto, Cal. 
Westinghouse Elec., Elmira, N.Y. 

Tubes, . Counting 
Amperex Elctronic Corp., Slatersville, 

R.I. ~~ ....... ~_ ................ ~ ............. Vol 2-1183 
General Elec. Co., Elctm. Comps. Sis. 

Dept., Schenectady, N.Y .. ~~._ Vol2<'4!14 
Amperex Electronic Corp., Hicksville, 

N.Y, 
Burroughs Corp., Plainfield, N.J. 
Corvair Elctrns, New York, N.Y. 
Outrex Inds., Inc., New York, N.Y. 
Inl'l. Elctrns., MelVille, N.Y. 
ITT Electron Tube, Easton, Pa. 
Pinlites, Fairfield, N.J. 
Raytheon Co., Burlington, Mass. 
Raytheon Co., Quincy, Ma8s. 
Shlgoto Inds., Ltd., New York, N.Y. 
Thor Elctrns. Corp., Elizabeth, N.J. 

Tubes, Diode, Temperature 
Limited 

Amperex Electronic Corp_, HicksviUe, 
N.Y. 

Calvert Elctrns., Inc., NeW York, N.Y. 
Outrex lods., Inc., New York, N.Y. 
GTE Sylvania Inc., Seneca Falls, N.Y. 

Signa lite, Neptune, N.J. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Westinghouse Elec .. Elmira,N.Y. 

Tu!>es, Electrometer 
Amperex Electronic Corp., Hicksville, 

N.Y. 
Corvair Elctrns, New York, N.Y. 
Outrex Inds., Inc., New York, N.Y. 
Int'l. Elctms., Melville, N.Y. 
Raytheon Co., Quincy, Mass. 
Thor Elctrns. Corp., Elizabeth, N.J. 

Tubes, Electron Multiplier 
Amperex I:lclronlc Corp., Slatersville, 

R.I ..................................... ~ ........ Vol ze1183 
Hamamatsu Corp. (E), Middlesex, N. J. 

Vol2el185 
Amperex ElectroniC Corp., Hicksville, 

N,Y. 
Bendix Corp., Sturbridge, Mass. 
Calvert Elctrns., IQc., New York, N.Y. 
Coleman Instr. Oiv., Oak BrOOk, III. 
Corvair Elctrns, New York, N.Y. 
DuMont Electron Tubes, Clifton, N.J. 
Outrex Inds., Inc., New York, N.Y. 
GTE Sylvania Inc., Seneca Falls, N.Y. 
Hamamatsu TV Co., Ltd., Hamamatsu 

City, Shizuoka Prel., Japan 
Int'l. Elctrnsci Melville, N.Y. 
ITT Electron Tube, Easton, Pa. 
Murata Mfg. Co. Ltd., Kyoto, Japan 
RCA Elctrns. Comps., Harrison, N.J. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Uthe Technology Inl'l., Sunnyvale, Cal. 
Wagner Elec. Corp., Livingston, N.J. 
Westinghouse Elec., Elmira, N.Y. 

Tubes, Flash 
Amersil, Inc., Hillside, N.J. 
Dutrex Inds., Inc., New York, N.Y. 
EG & G, Inc., Salem, Mass. 
General Radio Go., Concord, Mass. 
Heimann GmbH, Mt. Vernon, N.Y. 
Illumination Inds., Inc., Sunnyvale, Cal. 
Int'l. Elctrns., Melville, N.Y. 
Kemlite Labs., Inc., Chicago, III. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Torr Labs., Los Angeles, Cal. 
U.S. Scientific Instrs., Watertown, Mass. 
Xenon Corp., Medford, Mass. 

Tubes, Forward Wave 
Outrex Inds., Inc., New York, N.Y. 
Int'!. Elctrns., Melville, N.Y. 
Litton Inds., San Carlos, Calif. 
Raytheon Co., Waltham, Mass. 
Sperry Elctrn. Tube, Gainesville, Fla. 
Thomson-CSF Electron Tubes, NY, N.Y. 
Thor Elctrns. Corp" Elizabeth,.N.J. 
Varian Assocs., Palo Alto, Cal. 
Varian Palo Alto Tube Oiv., Palo Alto, Cal. 
Warnecke Electron Tubes, Inc., Des ' 

Plaines, III. 

Tubes, Gas 
Semtech Corp., Newbury Pk., Cal. 

Vol ze936 
Amperex Electronic Corp., Hicksville, 

N.Y. 
Black UghtCorp. Amer., San Gabriel, Cal. 
Burroughs Corp., Plainfield, N.J. 
Cetron Elctrn. Corp., Geneva, III. 
Corvair Elctrns, New York, N.Y. 
Outrex Inds., Inc., New York, N.Y. 
Eimac, San Carlos, CallI. 
Elctrn. EnterpriSes, Newark, N.J. 
Electrons Co., Fairfield, N.J. 
GTE Sylvania Inc., Seneca Falls, N.Y. 
Harshaw Chem. Co., Cleveland, Ohio 
Int'l. Elctrns., Melville, N.Y. 
ITT Electron Tube, Easton, Pa. 
Kemlite Labs., Inc., Chicago, III. 
National Elctrns., Geneva, III. 
Raytheon Co., Burlington, Mass; 
Raytheon Co., Quincy, Mass. 
RCA Elctrns. Comps., Harrison, N.J. 
Signalite, Neptune, N.J_ 
Thomson-CSF Electron Tubes, N.Y., N.Y. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Torr Labs., Los Angeles, Cal. 
Ultra·Violet Prods .. Inc .. San Gabriel, Cal. 
Varian Assocs., Palo Alto,· Cal. 

Tubes, Ignitron 
Amperex ElctronlC Corp:; Slatersville, 

R.I ......... ~ ••• ~ .. ~~ ... ~ .............. ~ .... Vol ze1183 
Advanced Kinetics, Costa Mesa, Calif. 
Amperex ElectroniC Corp., Hlckaville, 

N.Y. 
Corvair Elctms., New York, N.Y. 
Outrex Inds .. Inc., New York, N.Y. 
General Elec. Co. Elctrn. Comps. SIB. 

Dept., Schenectady, N.Y. 
illumination Inds., Inc., Sunnyvale, Cal 
Int'!. Elctms., Melville, N.Y. 
International Rectifier, EI Segundo, Cal. 
National Elctrns., Geneva,lII. 
Raytheon CO.,.Budington, Mass. 
RCA Elctrns. Comps.; Harrison, N.J. 
Thomson-CSF Electron Tubes, N.Y., N.Y.' 
Thor Elctrns. Corp., Elizabeth, N.J. 
Triac Elctrn. Sys., Forest Hill., N. Y. 
Varian Assoes., Palo Alto, Cal. 
Westinghouse Elec., Elmira, N.Y. 

Tubes, Image Converter 
General Elee. Co., Elctrn, Comps. SIs. 

D!!pt., Schenectady, N.Y~ ....... Vol 20614 
Ind'i Elctrn, Engrs., Van Nuys, Cal. 

VoI2e509 
Co{Vair Elctrns, New York, N.Y. 
Ou~ont Electron Tubes, Clifton, N.J. 
Outrex Inds., Inc., New York, N.Y. 
Inl'l. Elctrns., Melville,N.Y. 
ITT Electron Tube, Easton, Pa. 
Machlett Labs., Inc., Stamford, Conn. 
RCA Elctrns. Comps., Harrison, N.J. 
Thomson·CSF Electron Tubes, N.Y., N.Y. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Varo, Garland, Tex. 
Warnecke Electron Tubes, Inc .. Des 

Plaines,lII. 
Westinghouse Elec., Elmira, N.Y. 

Tubes, Indicator-See Tubes, 
Readout 

Tubes, Industrial Power 
Amperex Elctronic Corp., SlatersvOle, 

R.I .................... ~~ ............. Vjll ze1182, 1183 
General Elec. Co., Elctrn. Comps. SIs. 

Dept., Schenectady, N.Y ..... ~ .. Vol 20614 
Amperex ElectroniC Corp., Hicksville, 

N.Y. 
Calvert Elctrns., Inc., New York, N.Y. 
Cetron Elctrn. Corp., Geneva, III. 
Corvair Elctrns, New York, N.Y. 
Dutrex Inds., Inc., New York, N.Y. 
Eimac, San Carlos, Calif. 
Elctrn. Enterprises, Newark, N.J. 
Electrons Co., Fairfield, N.J. 
GTE Sylvania Inc., Seneca Falls, N.Y. 
Int'l. Elctrns" Melville, N.Y. . 
ITT Electron Tube, Easton, Pa. 
Machlett Labs., Inc., Stamford, Conn. 
National Elctrns., Geneva, III. 
Raytheon Co., Burlington, Mass. 
Raytheon Co., Quincy, MasB. 
RCA Elctrns. Comps., Harrison, N.J. 
Thomson-CSF Electron Tubes, N.Y., N.Y. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Torr Labs., Los Angeles, Cal. 
Triac Elctrn. Sys., Forest Hills, N. y, 
Varian Assocs., Palo Alto, Cal. 
WestinghOuse Elec., Elmira, N.Y. 

Tubes, Klystron 
Amperex Elctronlc Corp., SlatersviUe, 

R.I. ................... ~ ............... Vol ze1182,1183 
General Elee. Co., Elctrn, Comps. SIs. 

Dept" Schenectady, N.Y .... ~.~ Vol 20614 
Varian, Solid State WeBt DiviSion, Palo 

Alto, Cal ....... ~ .. ~ ............. ~ ....... Vol 4 ..... ,' 
Amperex ElectroniC Corp., Hicksville, 

N.Y. 
Calvert Elctrns., Inc., New York, N.Y. 
Corvair Elctrns, New York, N.Y. 
Outrex Inds., Inc., New York, N.Y. 
GTE Sylvania Inc., Elctrn. Comps. Grp., 

Waltham, Mass. 
Inl'l. Elctms., MelYille, N.Y. 
Utton Inds., San Carlos, Calif. 
Raytheon Co., Burlington, Mass. 
Raytheon Co., Waltham, Mass. 
RCA Elctrns. Comps., Harrison, N.J. 
Sperry Elctrn. Tube, Gainesville, Fla. 
Thomson-CSF Electron Tubes, N.Y., N.Y. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Varian Assocs., Palo Alto,Cal. 
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Varian Assocs., Eastern Tube DiY., 

Beverly, Mass. 
Varian Palo Alto Tube Div., Palo Alto, Cal. 

Tubes, Laser 
Amarsil, Inc., Hillside, N.J. 
Dutrex Inds., Inc., New York, N.Y. 
EG & G, Inc., Salem, Mass. 
Int'l. Elctrns., Melville, N.Y. 
Kemlite Labs., Inc., Chicago, III. 
Optics Technology, Palo Alto, Calif. 
Raytheon Co., Waltham, Mass. 
RCA Elctms. Comps., Harrison, N.J. 
Spectra-Physics, Inc., Mountain View, 

CaIH. 
Thermal Amer. Fused 'Quartz, Montville, 

N.J. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Torr Labs., Los Angeles, Cal. 

Tubes, Magnetron 
Amperex Elctronlc Corp" SlatersvUIe, 

R.I ...... _ ... _ ........... _ ................... _ VoI2e1183 
General Elec. Co., Elctrn. Comps. Sls. 

Dept., Schenectady, N.Y ......... voi ze&14 
Amperex Electronic Corp., Hicksville, 

N.Y. 
Bowmar Instr. Corp., Ft. Wayne, Ind. 
Bowmar/TIC, Inc., Newbury Park, Calif. 
Calvert EI<;Irns., Inc., New York, N.Y. 
Corvair Elctms, New York, N.Y. 
Dutrex Inds., Inc., New York, N.Y. 
Int'l. Elctrns., Melville, N.Y. 
Litton Inds., San Carlos, Calif. 
Microwave Assocs., Inc., Burlington, Mass. 
Raytheon Co., Burlington, Mass. 
Raytheon Co., Waltham, Mass. 
RCA Elctms. Comps., Harrison, N.J. 
Thomsoo-CSF Electron Tubes, N.Y., N.Y. 
Thor Elctms. Corp., Elizabeth, N.J. 
Varian Assocs., Palo Alto, Cal. 
Varian Assocs., Eastem Tube Div., 

Beverly, Mass. . 
Varian Palo Alto Tube Div., Palo Alto, Cal. 
VTM Microwaves, Inc., Boulder, Colo. 

Tubes, Microwave 
Amperex EIctronIC Corp., Slatersville, 

R.I ........... _ ........... _ ... _._. Vol2e1182, 1183 
General EIec, Co., Elctrn. Compa. Sis. 

Dept., Schenectady, N.Y._ ... _ Vol ze&14 
Amperex Electronic Corp., Hicksville, 

N.Y. . 
Bowmar Instr. Corp., Ft. Wayne, Ind. 
Calvert Elctrns., Inc., New York, N.Y. 
Co-Operative Inds., Inc.; Chester, N.J. 
Corvair Elctms. New York, N.Y. 
Dutrex Inds.dnc., New York, N.Y. 
Elctm. Enterprises, Newark, N.J. 
Int'l. Elctrns., MelvUle, N.Y. 
In Electron Tube, Easton, Pa. 
Litton Inds., San Carlos, Calif. 
Machlett Labs., Inc., Stamford, Conn. 
Microwave Assocs., Inc., Burlington, Mass. 
Raytheon Co., Burlington, Mass. 
Raytheon Co., Waltham, Mass. 
RCA Elctrns. Comps., Harrison, N.J. 
Slgnallte, Neptune, N.J. 
Sperry Elctrn. Tube, Gainesville, Aa. 
Teledyne Mec., Palo Mo, Cal. 
Thomson-CSF Electron Tubes, N.Y., N.Y. 
Thor Elctms. Corp .. Elizabeth, N.J. 
Varian Assocs., Palo Alto, cal. 
Varian Assocs., Eastem Tube Div., 

Beverly, Mass. 
Varian Assocs., Travel Wave Tube Div., 

Palo Alto, Cal. . 
Varian Palo Alto Tube Div., Palo Alto, Cal. 
Varian, Solid Stilte Weal Dlvlalon, Palo 

Alto,CsI. 
VTM Microwaves, Inc., Boulder, Colo, 
Warnecke Electron Tubes, Inc., Des 

Plaines, III. 
Watkins Johnson Co., Palo Alto, Cal. 

Tubes, Noise Source 
Elgenco, Inc., Santa' Monica, Csi. 

VoI1eoM1 
Dutrex IOOs., Inc., New York, N.Y. 
General Microwave Corp., Farmingdale, 

N.Y. 
Int'l. Elctrns., Melville, N.Y. 
Signallte, Neptune, N.J.' 
Sperry Elctm. Tube, Gainesville, Fla. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Varian Assocs., Palo Alto, Cal. 

Varian Assocs., Eastern Tube Div., 
Beverly, Mass. 

Warnecke Electron Tubes, Inc" Des 
Plaines, III. 

Wavetlne, Inc., W. CaId_l~ N.J. 

Tubes, Photomultiplier 
Amperex Elctronlc Corp., SlateravHIe, 

R.I ............................................... VoI2e1183 
Genaral EIec. Co., Elctrn. Compa. SI .. 

DepL, Schenectady, N.Y._ ...... Vol ze&14 
Hamamatsu Corp. (E),. Middlesex, N. J. 

Vol2e1185, 1186 
Amperex Electronic Corp., HICksville, 

N.Y. 
Bailey Instrs .. Inc., Saddle Brook, N.J. 
Bendix Corp., Sturbridge, Mass. 
Calvert Elctrns., Inc., New York, N.Y. 
Corvair Elctrns, New York, N.Y. 
DuMont Electron Tubes, Clifton, N.J. 
Outre. IOOs., Inc., New York, N.Y. 
Gamma Sci., San Diego, Cal. 
GTE Sylvania Inc., Seneca Falls, N.Y. 
Hamamatsu TV Co., Ltd., Hamamatsu 

City, Shizuoka Pref., Japen 
Int'l. Elctrns., Melville, N.Y. 
In Electron Tube, Easton, Pa. 
Rank Precision Inds., Des Plaines, III. 
RCA Elctrns. Comps., Harrison, N.J. 
SSR Instrs. Co., Santa Monica, Cal. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Varian Assocs., Palo Alto, Cal. 

Tubes Read Out (CRT, 
Cold-Cathode, Vacuum 
Fluorescent, Incandescent, 
Etc.) 

Inta ... Tech. Grp., Inc., 
Irvlngton-on·Hudaon, N. Y ... _ Vol 2e1187' 

Raytheon Co., Quincy, M .... VOl 2"1191 
Wagner Elac. Corp~ Uvlngaton, N.J. 

VoIze539 
Alco Elctrn. Prod .. , North Andover, 

Ma ... 
Amperex EIctronIc Corp~ Slatersville, 

R.I. 
Amparex Electronic Corp., Hlck.vlDe, 

N.Y. 
Amperex Elctrn., Slatersville, R.I. 
Apollo Corp., Shinagawa-Ku, Tokyo, 

Japan 
Burroughs Corp., Plainfield, N.J. 
Calvert Elctms., Inc., New York, N.Y. 
Corvair Elctrns, New York, N.Y. 
DuMont Electron Tubes, Clifton, N.J. 
Ind'i Elctm. Engra., Van Nuya, Cal. 
Int'l. Elctrns., Me.lville, N.Y. 
Litton Inds., San Carlos, Calif. 
Major Data Corp., Costa Mesa, Cal. 
National Elctrns., Geneva, III. 
Pinlites, Fairfield, N.J. 
Raytheon Co., Burlington, Mass. 
RCA Elctrns. Comps., Harrison, N.J. 
Slgnallte, Neptune, N.J. 
TEe. Inc., Tucson, Ariz. 
Thomson-CSF Electron Tubes, N.Y., N.Y. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Varian Assocs., Palo Alto, Cal. 
Westinghouse Elec., Elmira, N.Y. 

Tubes, Receiving 
Amperex Elctronlc Corp., Slateravale, 

R.I ... ______ ._ .. _ .... __ • VoI2e1182;U83 

AUIed Etctrn .. ; ChicagO, IlL 
Arnperex~Corp.,~dm~ 

N.Y. 
Calvert Elctrns., Inc., New York, N.Y. 
Cetron Elctrn. Corp., Geneva, III. 
Corvair Elctrns, New York, N.Y. 
Dutrex IOOs., Inc .. New York, N.Y. 
GTE Sylvania Inc., Elctrn. Comps. Grp., 

Waltham, Mass. . 
GTE Sylvania Inc., ·Seneca Falls, N.Y. 
Int'L Componenta' Corp., Farmlngdllle, 

N.Y. 
Int'l. Elctrns., Melville, N.Y. 
Raytheon Co., Burlington, Mass. 
Raytheon Co., QuIncy, M .... 
RCA Elctms. Comps., Harrison, N.J. 
Shlgoto IndB., Ltd., Haw York, N.Y. 
Thor Elctrns .. Corp., Elizabeth, N.J., 
Varian Assocs., Palo Alto, Cal. 
Varian, SolId StaIiI Wast DIvIsion, Palo 

Alto, Csi. 
Watkins .iohnson Co., Palo Alto, Cal. 
Westinghouse Elec., Elmira, N.Y. 

Tubes, Rectifying, Gas-Filled 
Amperax ElCtronlC Corp~ Slat_ville, 

R.I ..... _ ..... _ ....................... VoI2e1182, 1183 
Amperex Electronic Corp., Hicksville, 

N.Y. 
Calvert Elctrns., Inc., New York, N.Y. 
Cetron Elctrn. Corp., Geneva, III. 
Dutrex Inds., Inc., New York, N.Y. 
Eimac, San Carlos: Calif. 
EIClrn. EnterpriSes, Newark, N.J. 
Electrons Co., Fairfield, N.J. 
Gordoa Corp., Bloomfield, N.J. 
GTE Sylvlinia Inc., Seneca Falls, N.Y. 
Int'l. Elctrns., Melville, N.Y. 
National Elctrns., Geneva, III. 
Raytheon Co., Burlington, Mass. 
Raytheon Co., Quincy, M .... 
RCA Elctrns. Comps., Harrison, N.J. 
Thomson-CSF Electron Tubes, N.Y .. N.Y. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Varian Assocs., Palo Alto, Cal. 
Wagner Elec. CorP., Llvlngaton, N.J. 
Westinghouse Elec., Elmira, N.Y. 

Tubes, Rectifying, Vacuum 
Amperex ElCtronlc corp;, Slatersville, 

R.I ..................................... Vol 2e1182, 1183 
Semtech Corp., Newbury PII., Cal. 

Vol 20938 
ANled ElctmB., Chicago, ilL 
Amperex Electronic Corp., Hicksville, 

N.Y. 
Apollo Corp., Shinagawa-Ku, Tokyo, 

Japan 
Calvert Elctrns., Inc., New York, N.Y. 
Cetron Elctrn: Corp., Geneva, III. 
Coleman Instr. Div., Oak Brook, III. 
Outre. Inds., Inc., New York, N.Y. 
Eimac, San Carlos, Calif. 
Elctm. Enterprises, Newark, N.J. 
Gordoa Corp., Bloomfield, N.J. 
GTE Sylvania Inc., Seneca Falls, N.Y. 
Int'l. Elctms., Melville, N.Y. 
International RectOler, EI Segundo, CaL 
Machlett Labs., Inc., Stamford, Conn. 
Raytheon Co., Burlington, Mass. 
Raytheon Co., Quincy, Maaa. 
RCA Elclrns. Comps., Harrison, N.J. 
Thomson-CSF Electron Tubes, N.Y., N.Y. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Torr Labs .. Los Angeles, Cal. 
Varian Assocs., Palo Alto, Cal. 
Varian Palo Alto Tube Div., Palo Alto, Cal. 
Vletoreen Instr., Cleveland, Ohio 
Westinghouse Elec., ElmIra, N.Y. 

Tubes, Strobe-See Ughts, 
Stroboscopic 

Tubes, Switching 
Amperex Elctronlc corp., Slatersville, 

R.I •• ____ .. _. __ ........ _ ........... _ .... Vol2e1183 
VlCtoreen Instr., Cleveland, Ohio 

Vol 2"1193 
Amperax Electronic Corp., Hickeville, 

N.Y. 
Burroughs Corp., Plainfield, N.J. 
Calvert Elctrns., Inc., New York, N.Y. 
Corvair Elctrns, New York, N.Y. 
Outre. IOOs., Inc., New York, N.Y. 
EG & G, Inc., Salem; Mass. 
Eimac, San Carlos, CalH. 
Elctrn. Enterprises. Newark, N.J. 
GTE Sylvania Inc., Seneca Falls, N.Y. 
Int'l. Elcirns., Melville, N.Y. 
Machlett Labs., lI\c., Stamford, Conn. 
RCA Elctms. Comps., Harrison, N.J. 
Thomson-CSF Electron Tubes, N.y., N.Y. 
Thor EIClrns. Corp., Elizabeth, N.J. 
Torr Labs., Los Angeles, Cal. 
Varian Assocs., Palo Alto, Cal. 
Westinghouse Elec., Elmira, N.Y. 

Tubes, Tv Camera Pickup 
Hamamateu Corp. (E), Mlddlesex,N. J. 

Vol 2"1185, 1186 
Amperex EIctronlc Corp., Slatersville, 

R.I. 
Calvert Elctrns., Inc., New York, N.Y. 
Dutrex Inds., Inc., New York, N.Y. 
General EIec. Co., Elctm. Compe. SI .. 

Dept., Schanectady. N.Y. 
General ElectrodynamiCS Corp., Garland, 

Tex. 
Harnamatsu TV Co., Ltd., Hamamatsu 

City, ShizuokB Pref., Japan 
Int'l. Elctrns., Melville, N.Y. 
In Electron Tube, Easton, Pa. 

Tubes, Traveling-Wave 
Javelin Dlv., Apollo Lasers, Inc., Los 

Angeles, Ca. 
RCA Corp., Camden, N.J. 
RCA Elctrns. Comps.; Harrison, N.J. 
Texas Instruments, Dallas, Te •. 
Thomson..cSF Electron Tubes, N.Y., N.Y. 
Thor Elctms. Corp., Elizabeth, N.J. 
Westinghouse Elec., Elmira, N.Y. 

Tubes, Thyratron 
Amperax ElctronlC Corp., SI.tersville, 

R.I ...... _ ....................... _ .............. Vol 2e1183 
General Elec. Co., Elctrn. Compa. SIs. 

Dept., Schenectady, N.Y .. _ ..... Vol ze&14 
Amperex Electronic Corp., Hicksville, 

N.Y. 
Calvert Elctrns., Inc., New York, N.Y. 
Cetron Elctrn. Corp., Geneva, III. 
Corvair Elctrns, New York, N.Y. 
Outre. Inds., Inc .. New York, N.Y. 
EG & G, Inc., Salem, Mass. 
Elctrn. Enterprises, Newark, N.J. 
Electrons Co., Fairfield, N.J. 
Int'l. Elctrns., Melville, N.Y. 
In Electron Tube, Easton, Pa. 
National Elctms., Geneva, III. 
Raytheon Co., Burlington, Mass. 
R.ytheon Co., Quincy, M .... 
RCA Elctrns. Comps., Harrison, N.J. 
Signallte, Neptune, N.J. 
Thomson-CSF Electron Tubes, N.Y., N.Y. 
Thor EIClrns. Corp., Elizabeth, N.J. 
Varian Assocs., Palo Alto, Cal. 
Wagner Elec. Corp., Livingston, N.J. 
Westinghouse Elec., Elmira, N.Y. 

Tubes, Transmit·Recelve (TR) 
Amperex Electronic Corp., Hicksville, 

N.Y. 
Calvert Elctrns .. Inc .. New York, N.Y .. 
Outre. Inds., Inc., New York, N.Y. 
Int'l. Elctms., Melville, N.Y. 
Thomson-CSF Electron Tubes, N.Y., N.Y. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Varian Assocs., Palo Alto, Cal. 
Varian, Beverly, Mass. 

Tubes, Transmitting 
General Elec. Co., Elctrn. Comps. SI .. 

DepL, Schenectedy, N.y ......... Vol ze&14 
Allied Elctm .. , ChICago, III. 
Amperex Electronic Corp., Hicksville, 

N.Y. 
Apollo Corp., Shinagawa-Ku, Tokyo, 

Japen 
Calvert Elctrns., Inc., New York, N.Y. 
Cetron Elctrn. Corp., Geneva, III. 
Corvair Elctms, New York, N.Y. 
Outre. Inds., Inc., New York, N.Y. 
Eimac, San Carlos, CaIH. 
Elctm. EnterpriseS, Newark, N.J. 
Int'l. Elctms., Melville, N.Y. 
In Electron Tube, Easton, Pa. 
Litton Inds., San Carlos, Calif. 
Machlett Labs., Inc., Stamford, Conn. 
Raytheon Co., Burlington, Mass. 
Raytheon Co., Quincy, M .... 
RCA Corp., Camden, N.J. 
RCA Elctrns. Comps., Harrison, N.J. 
Sperry Elctrn. Tube, Gainesville, Fla. 
Thomson-CSF Electron Tubes, N.Y., N.Y. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Torr Labs., Los Angeles, Cal. 
Varian Assocs., Palo Alto, Cal. 
Varian Assocs., Eastern Tube Div., 

Beverly, Mass. 
Varian Assocs., Travel Wave Tube Div., 

Palo Alto, Cal. 
Varian Palo Alto Tube Div., Palo Alto, Cal. 
Varian, Solid State West Division, Pato 

Alto, Cal. 
Watkins Johnson Co., Palo Alto, Cal. 
Westinghouse Elec~, Elmira, N.Y. 

Tubes, Traveling-Wave 
General Elec. Co., EIctrn. Compa. SIB. 

Dept., Schenectady, N. Y ... _ .... Vol ze&14 
Amperex Electronic Corp., HlcksvUIe, 

N.Y. 
Litton Inds., San Carlos, Calif. 
Microwave Assocs., Inc., Burlington, Mass. 
Teledyne Mec., Palo Alto, Cal. 
Thomson-CSF Electron Tubes, N.Y., N.Y: 

Tubes, Vldicon-See Tubes, 
TV Camera Pickup 
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Tubes, Voltage Reference Or Regulating 
Tubes, Voltage Reference Or 

Regulating 
General Elec.C~., Elctrn.Comps. SIs. 

Dept., Schenectady, N.Y ••.• __ •• Vol~14 
Signalite, Neptune. ",.J ............. Vol 2e527 
Victoreen Instr., Cleveland, O"io 

Vol2e1193 
Amperex Electronic Corp., Hicksville, 

N.Y. 
Calvert Elctrns., Inc .• New York. N.Y. 
Corvair Elctms. New York. N.Y. 
Dutrex Inds .• Inc .• New York. N.Y. 
General Lab. Assocs .• Norwich. N.Y. 
Int'!. Elctms .• Melville. N.Y. 
Raytheon Co .. Burlington. Mass. 
Raytheon Co., Quincy, Mass. 
RCA Elctrns. Comps .• Harrison. N.J. 
Westinghouse Elec .• Elmira. N:Y. 

Tubing, Ceramic 
Centralab Elctms Dlv., Milwaukee, Wisc 

Vol3el075 
American Lava Corp., Chattanooga, 

Tenn. 
Aremco Prods., Inc., Briarcliff Manor, N.Y. 
Basic Ceramics Inc., Hawthorne, N.J. 
Bram Metallurgical-Chem. Co., Phila., Pa. 
Carborundum Co., Niagara Falls, N.Y. 
Coors Porcelain Co., Golden, Colo. 
Corning Glass Works, Tech. Prods. Div., 

Corning, N.Y. 
General Elec. Co., Lamp Parts & Equip. 

Sales Oper .• Cleveland, Ohio 
GTE Sylvania. Inc .• Towanda, Pa. 
Gte Sylvania Inc., Belmont, Cal. 
National Beryllia Corp., Haskell, N.J. 
Nat·1. Ceramic Co., Trenton, N.J. 
Omega Engrg., Inc., Stamford, Conn. 
Plessey Ceramic Div., Frenchtown, N.J. 
Quartzite ProceSSing, Inc., Malden, Mass. 
Star Porcelain Co., Trenton, N.J. 
Thermal Amer. Fused Quartz, Montville, 

N.J. 
3M Co., SI. Paul, Minn. 
Union Carbide, Carbon Prods. Div., New 

York, N.Y. 
Zircoa Div. Corhart Refractories Co., 

Solon, Ohio 

Tubing, Glass 
Alpha Wire Corp., Elizabeth, N.J. 

Vol 3.1344 
Amersil. Inc., Hillside, N.J. 
Corning Glass Works, Medfield, Mass. 
Corning Glass Works, Tech. Prods. Div., 

Corning. N.Y. 
Esco Products, Oak Ridge, NJ 
Garner Glass Co., Claremont, Calif. 
General Elec. Co., Lamp parts & Equip. 

Sales Oper .• Cleveland, Ohio 
GTI Corp. (E), Pittsburgh, Pa. 

Tubing, Heat Shrinkable-Also 
See Caps, Forms & Tapes, 
Heat Shrinkable 

Alpha Wire Corp., Elizabeth, N.J. 
Vol3eI337·1341 

Oaburn Elctrns. & Cable Corp., Bronx, 
N.Y ................................... Vol 3e1374,1377 

Desrborn Wire & Cable Co., Rosemont, 
III ................................................. Vol 3e138& 

leo/Rally, Palo Alto, Cal ......... Vol 3e1379 
Markel, L Frank & Sons, Norristown, 

Pa ............................................... Vo13-10n 
Allied Elctrns., Chicago, III. 
Birnbach Co .• Inc., Freeport, N.Y. 
Brady, W.H. Co., Milwaukee, Wisc. 
Brand DielectriCS, Inc., N. Windham, Conn. 
Burlington Opers. Div., Burlington. Mass. 
Cadilac PlasticS & Chems., DetrOit, Mich. 
Central Plastics Dists., Chicago, III. 
Chemplast, Inc., Wayne; N.J. 
Chomerics, Inc., Wobum, Mass. 
Cimco Wire & Cable, Allendale, N.J. 
Cole-Flex Corp., W. Babylon, N.Y. 
E.1. DuPont DeNemours & Co., 

Wilmington, Dei. 
GC Electronics, Rockford, III. 
High Voltage Engrg. Corp., Burlington. 

Mass. 
K. C. C. Shokal Ltd., Nada-ku, Kobe 657, 

Japan 
Nat'l. Wire & Cable, Los Angeles, Cal. 
Norelcom Inds., Inc., Farmingdale, N.Y. 
PreCision Paper Tube Co., Wheeling, III. 
Russelllnds., Inc., Lynbrook, N.Y. 

Standard Wire & C"bIe, Los Angeles, 
Cal. . 

Thomas & Betts Co .• Elizabeth. N.J. 
3M Co .• SI. Paul. Minn. . 
3M Co., Dielectric Materials & Sys. Div., 

SI. paul, Mlnn. 
Transcon Mfg. Co., Dallas, Tex. 
Union Carbide. Chicago. Ill. 
Zeus Ind·1. Prods .• Raritan. N.J. 
Zippertubing Co .• Los Angeles. Calif. 

Tubing, Metal 
Babcock. & Wilcox Co .• Beaver Falls. Pa. 
Bram Metaliurgical-Chem. Co .• Phila .• Pa. 
Cleveland Refractory Metals Div .• Solon. 

Ohio 
Co-Operative Inds .• Inc .• Chester. N.J. 
Dow Chemical Co .• Midland. Mich. 
ITT-Higbie Mfg. Co .• ROchester. Mich. 
K & S Engrg. Co .• Chicago. III. 
Leico Inds .• Inc .. New Yorl<. N.Y. 
NL Inds .• Inc .• Metal DiY .•. New York. N.Y. 
Okonite Co., Ramsey, N.J. 
Reynolds Metals Co .• Richmond. Va. 
Rohn Mfg .• Peoria. III. 
Uniform Tubes, Collegeville, Pa. 
Whittaker Corp .• Los Angeles. Cal. 

Tubing, Mica 

I 
Cleveland Mica Co .• Lakew~. Ohio 
3M Co .• SI. Paul. Minn. 

Tubing, Plastic-Also See 
Tubing, Spaghetti 

Alpha Wire Corp., Elizabeth, N.J. 
Vol 3-1344, 1345 

Dearborn Wire & Cable Co., Rosemont, 
111 ........... _ ..................................... Vol 3e1389 

GC Electronics, Rockford, III ... Vol "79 
Markel, L Frank & Sons, Norristown, 

Pa ................................ _ ............ Vol3el0n 
Varflex Corp., Rome, N.Y ....... Vol 3el088 
Ace Plastic Co .• Inc .. Jamacia, N.Y. 
Acme Model Engrg. Co .• Ridgefield. N.J. 
Birnbach Co .• Inc .• Freeport. N.Y. 
Blum. JUlius & Co .• Inc .• Carlstadt. N.J. 
Brand DielectriCS. Inc .• N. Windham. Conn. 
Brand-Rex Co .• Willimantic. Conn. 
Burlington Opers. Div .. Burlington. Mass. 
Cadilac PlastiCS & Chems .• Detroit. Mich., 
Central Plastics Disls .• Chicago. III. 
Chemplast. Inc .• Wayne. N.J. 
Cimco Wire & Cable, Allendale, N.J. 
Co-Operative Inds .• Inc., Chester, N.J. 
Cole-Flex Corp., W. Babylon, N.Y. 
Communications Technology Corp., Los 

Angeles, Cal. 
Oaburn Elctms. & Cable Corp., Bronx, 

N.Y. 
Dow Chemical Co., Midland, Mich. 
lco/Rally, Palo Alto, Cal. 
Nat'l. Wire & Cable, Los Angeles, Cal. 
NaIVar Corp., Rahway, N.J. 
Norelcom Inds., Inc., Farmingdale, N.Y. 
NVF Co .. Yorklyn, Del. 
Okonite Co., Ramsey, N.J.-
Penn Fibre & Specialty, Phila., Pa. 
Phoenix Wire, Inc., S. Hero, VI. 
Precision Paper Tube Co .. Wheeling, III. 
Resdel Corp., Rio Grande, N.J. 
Richco Plastic Co., Chicago, III. 
Stevens Prods., Inc., E. Orange, N.J. 
Synthane Taylor Corp., Valley Forge. Pa. 
3M Co., SI. paul, Minn. 
3M Co., Dielectric Materials & Sys. DIY., 

St. Paul, Minn. 
Transcon Mfg. Co., Dallas, Tex. 
Union Carbide. Chicago, III. 
Uniroyal, Inc., New York, N.Y. 
Whittaker Corp., Los Angeles, Cal. 
Wireflex Inc., Calumet City, III. 
Zeus Ind'l. Prods., Raritan, N.J. 
Zippertubing Co., Los Angeles, Cal~. 

Tubing, Shrlnkable-See 
Tubing, Heat Shrinkable 

Tubing, Spaghetti 
Alpha Wire Corp., Elizabeth, N.J. 

Vol 3e1344,1345 
Clmco Wire & Cable, Allendale, N.J. 

Vol 3-1347 
GC ElectroniCS, Rockford, III ... Vol "78 
Markel, I.. Frank & Sons, Norristown, 

Pa ................... ; ........................... Vol-a-l0n 
Sml"', Herman H., Inc., Bklyn., N.Y. 

Vol 3 eBZ2 
Varflex Corp., Rome, N.Y ....... VOl 3el088 

PRODUCT INDEX &, DIRECTORY 
Bimbach Co.; Inc., Freeport, N,Y. 
Brand DielectriCS, Inc., N. Windham, Cclnn. 
Brand-Rex Co., Wiltimantio, Conn. 
Cadilac Plastics & Chams., Datroit, Mich. 
Central Plastics DiSIs., Chicago, III. 
Champlast, Inc., Wayne, N.J. 
Cole-Flex C(!rp., W" E!abylon, N.Y. 
Daburn Elctrns. & Cable Corp., BronX, 

N.Y; , 
Dsarbom Wire' & Cable Co~ R9Semont, 
III ' , . 

IcoIRaUy, Pato AHo, Cat. 
Nat'l. Wire & Cable, Los Angales, Cal. 
Nalvar C(>rp., Rahway, N.J. 
OmegaEngrg., InC., Stamford, Conn. 
Phosnix Wire, Inc., S. Hero, VI. 
3M Co., SI. Paul, Minn. 
Tranacon Mig. Co~ Dallas, Tex. 
Wireflex Inc., Calumet City, .111. 
Zeus Ind'l. Prods., Raritan, N.J. 

Tubing, Spiral Wrap 
Alpha Wire Corp., Elizabeth, N.J. 

• Vol3e1346 
Amp Inc., Harrisburg. Pa 
Birnbach Co .• Inc., Freeport, N.Y. 
Budd Co., Bridgeport, Pa. 
Chemplast, Inc .. Wayne, N.J. 
Co-Operative Inds., Inc., Chesler, N.J. 
Cole-AsK Corp., W. Babylon. N.Y. 
Oabum Elctrns. & Cable Corp., Bronx, 

N.Y. 
lco/Ralty, Palo Alto, Cal. 
ITT-Higbie Mfg. Co., Rochester, Mich. 
Jonesville, Paper Tube Coijl., Jonesville. 

Mich. 
Markel, L Frank & Sons, NorrIstown, 

Pa. 
Nat'l. Wire & Cable, Los Angeles, Cal 
NVF Co., Yorklyn, Del. 
Pendult Corp., Tinley Pk., III 
Paramount Inds., Inc., FI. Wayne, Ind. 
PerfecUon MiCa Co., BensenvUle, III. 
Precision Paper Tube Co., Wheeling. III. 
Richco Plastic Co., Chicago, III. 
Transeon Mfg. Co., Dallas, Tex •. 
Zeus Ind·1. Prods., Raritan. N.J. 
Zippertubing Co., Los Angeles. Calif. 

Tubing, Waveguide 
Wavellne, Inc~ W. Caldwell, N.J. 

Airtron, ,..,orriS Plains, N.J. 
Anaconda American Brass Co., 

Waterbury, Conn. 

Vol2eB29 

Babcock & Wilcox Co., Beaver Falls, pa. 
Co-Operative Inds., Inc .• Chester, N.J. 
Corning Glass Works, Television Prods. 

Div., Corning. N.Y. 
Maury Microwave Corp., Cucamonga, 

Calif. 
Microwave Development Labs., Inc., 

Needham Hgts., Mass. 
Premier Microwave. Port Chester, N.Y. 
Revere Copper and Brass. Incorporated, 

New York, N.Y. 
Systron-Donner Microwave Dlv~ Van 

Nuys, CaL 
Uniform Tubes, ColiegevUIe, Pa. 

Tubing, Zipper 
Alpha Wire Corp., Elizabeth, N.J. 

VoI3e1343 
Brand Dielectrics, Inc., N. Windham, Conn. 
Cal-Metex Corp., Inglewood, Cal. 
Oabum Elctrns. & Cable Corp., Bronx, 

N.Y. 
iCo/Rally, Palo Alto, Cal. 
Metex Corp., Edison, N.J. 
Zippertubing Co., Los Angeles, Calif. 

Tuners,' Microwave 
Varl-L Co., Inc~ Dsnver, Colo. Vol2e585 
Varian, Solid State West Division, Palo 

AHo, Cal. .................................. Vol 4e440* 
Welnschel Engrg. Co., Gaithersburg, 

Md ................................... : ........... Vol 1.534 
Aircom, Inc.,' Union, N.H. 
Airtron. MorriS Plains, N.J. 
Amphenol RF Dlv., Danbury, Conn. 
Collins Radio Co., Oallas, Tex. 
Frequency Engrg. Labs., Farmingdale, N.J. 
General Microwave Corp., Farmingdale, 

N.Y. 
General Radio Co., Concord, Mass. 
HRB-Singer, Inc., State College, f>a. 
Johanson Mfg. Corp., Boonton, N.J. 

Maury Microwave Corp .• Cucarnongs, 
Calif. 

MicrolabfFXR, livingston, N.J. 
Microphage Corp., Cos Cob, Conn. 
Narda Microwave Corp., plainview. N.Y. 
oMNI Spectra, Farmington, Mlc:h. > 

Physical Elctm. Labs., Menlo Park. Calif. 
PRO Elctrns., Inc .• Westb~ry. N.Y. 
Premier Microwave, Port Chester, N.Y. 
RHG Elctrn .. Lab.. Deer Park, N.Y. 
R L C Elctms.,.lnc., MI. Kisco, N.Y. 
Ryka Scientific,. Inc., Sunnyvale, Cal. 
Scientific CommuniCations, Garland, 

Tex. 
Systron-Oonner MiCrowave Dlv., Van 

Nuy&, Cal. 
Teledyne Microwave, Mountain View, Cal. 
TRG Prods., E. Boston, Mass. 
Watkins Johnson Co., Palo Alto. Cal. 
Wavellne, Inc., W. Caldwel~ N.J. 

Tuning Forks 
American Time products, Woodside, 

N.Y ...... ; ....................... _ ............. Vol 2"386 
Murata Corp. of AmeriCa, ElmsfOrd; 

N.Y ............................................... Vol2e434 
Murata Mig. Co. Ltd., Kyoto, Japan 

VoI2e434 
Philamon, Inc., Weatbury, N.Y. VoI2t'441 
Fork StandardS, W. ChIcago, ilL 
Meloy Laboratories Inc;, Springfield, 

Va. 
Riverbank Labs .. Geneva, III. 
StatekCorp., Orange, Cal. 
T·F Electronics, Inc., Austin, Tex. 

Tweezers, Hand & VaCuum 
GC Electronics, Rockford, 10 ... Vol "79 
Jonard Inds. Corp~ Bronx, N.Y. 

Vol 4.559* 
Air-Vac Engrg. Co., Milford, Conn. 
Circon Corp .• Santa Barbara, Ca. 
Clauss Cutlery Co., Fremont, Ohio 
Engineering & Elctrn. Devices, Inc., Los 

Angeles, Calff. 
General Hardware Mfg. Co .• New YorI<, 

N.Y. 
Hunter Tools, EI Monte. Calif. 
Keller. Hugo P., Inc., New.York, N.Y. 
MacDonald & Co., Glendale, Calif. 
Mann, Henry Inc., Feasterville. Pa. 
Orbitlnds .• San Luis Obispo, Calif. 
Precision Elec. Co., Kezar Falls, Me. 
Techni-Tool, Inc., Philadslphia, Pa. 
Telvac Instr. Co .• Van Nuys, Cal. 
Vigor Co., New York. N.Y. 
X-Acto, Long Island City, N.Y. 

Twisters, Wlre-See Wire 
Twisters 

Twists, Waveguide-See 
Bends & Twists, Microwave 

Typewriters, Input-Output (All 
Types) . 

Facit-Addo, Inc .• Secaucus, N.J. 
NES, Inc., Hasea, III. 
Wang LabS., Inc., Tewksbury, Mass. 

Ultrasonic Bonding Machln.s 
Dukane Corp .. SI. Charles, III. 
GTI Corp. (El, Pittsburgh, Pa. 
Sonobond Corp., West Chester, pa. 
Uthe Tecllnology Int'!., Sunnyvale, Cal. 

Ultrasonic Cleaners-See 
Cleaners, Ultrasonic 

Ultrasonic Guns 
Dukane Corp .• S1. Charles. III. 

Ultraviolet Inspection 
Lighting-AlsO See 
Microscopes, Ultraviolet 

Black Light Corp. Amer., San Gabriel, Cal. 
Clean Room Prods. Farmingdale, N.Y. 
Dolan-Jenner Indsjnc .• Melrose, Mass. 
Gates, Geo. W. & Co., Franklin Sq .• N.Y. 
GTE Sylvania Inc .• Danvers. Mass. 
Magnaflux Corp .• ChiCSgo, III. 
Oriel Corp. of America, Stamford, Conn. 
Shannon Luminous Mat·ls., Hollywood, 

Cal. 
Ultra-Violet Prods., Inc., San Gabriel, Cal. 
Westinghouse Elec., Bioornlieid. N. J. 
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PRODUCT INDEX & DIRECTORY 

Underwater Communication, 
Detection, Navigation, etc. 
Equipment 

AMF Electical Prods., Alexandria, Va. 
Arvin Sys., Inc., Dayton, Ohio 
Bendix Corp., N. Hollywood, Calif. 
Bunker-Ramo Corp., Westlake Village, Cal 
Chesapeake Instr. Corp., Shadyside, Md. 
CML·Macarr, Inc., Edison, N.J. 
Dranen Engrg. Labs., So. Plainfield, 

N.J. 
Dukane Corp., St. Charles, III. 
Edo Western Corp., Salt Lake City, Utah 
Electro-Mechanics Co., Austin, Tex. 
Elctm. Navigation IndB., Inc., 

Rochester, N.Y. 
GTE Sylvania Inc., Elctrn. Sys. Gp., 

Waltham, Mass. 
Honeywell, Minneapolis, Minn. 
Hughes Aircraft Co, Ground Sys. Grp., 

Fullerton, Cal. 
Int'!. Computer Prods., Dallas, Tex. 
Ithaco, Inc., Ithaca, N.Y. 
ITT Mackay Marine, Elizabeth, N.J. 
Kollsman Instr. Co., Syosset, N.Y. 
Lear Siegler, Inc., Santa Monica, Calif. 
LOCkheed Elctms. Co., Watchung, N.J. 
Lundy Elctrns. & Sys., Inc., Glen Head, 

N.Y. 
Marconi Elctrns. Inc., Elmsford, N.Y. 
NES, Inc., ItaBca, III. 
NUSonics, Inc., Paramus, N.J. 
Plessey Enviromental Sys., San Diego, 

Cal. 
SCientific-Atlanta, Inc., Atlanta, Ga. 
Sprengnether, W.F. Instr. Co., Inc., St. 

Louis, Mo. 
Victor Comptometer Corp., Chicago, III. 
Westinghouse Elec. Corp., Defense & 

Public Sys, Pittsburgh, Pa. 

Urea Formaldehyde-See 
Plastic Raw Materials 

Vacuum Equip., Deposition
See Depositiion Equip., 
Vacuum 

Vacuum Fluorescent Readout 
Tubes-See Tubes, Readout 

Vacuum Parts-Handling Tools 
-See Tools, Parts-Handling, 
Vacuum Operated 

Vacuum-Tube Voltmeters
See. Meters, Vacuum-Tube 
Volt 

Valves, Servo 
Applied Materials Tech., Santa Clara, Cal. 
Bendix Corp., N. Hollywood, Calif. 
Hills-McCanna Co., Carpentersville, III. 
Honeywell, Ft. Washington, Pa. 
Lundy Elctrns. & Sys., Inc., Glen Head, 

N.Y. 
Servotronics, Inc., Buffalo, N.Y. 
Whittaker Corp., Los Angeles, Cal. 

Valves,Solenoid 
Atkomatic Valve Co., Indianapolis, Ind. 
Bailey Meter Co., Wickliffe, Qhio 
Bendix Corp., N. Hollywood, Calif. 
Consolidated Controls Corp.; Bethel, 

Conn. 
Edwards High Vacuum, .Grand Island, N.Y. 
Endicott Coil Co., Binghamton, N.Y. 
Foxboro Co., Foxboro, Mass. 
General Valve Corp., E. Hanover, N.J. 
Honeywell, Ft. Washington, Pa. 
Honeywell, Mpls., Minn. 
Johnson Corp., Three Rivers, Mich. 
Marotta Sci. Controls, Inc., Boonton, N.J. 
Singer Co., Schiller Park, III. . 
Skinner Elec. Valve Div., New Britain, 

Conn. 
Square 0 Co., Park Ridge, ilL. 
Taylor Instr. Process Control Div., 
Rochester, N.Y. 

Taylor-Winfield Corp., Warren, Ohio 
Vactronic Lab. Equip., Inc., E. Northport, 

N.Y. 

Valves, Vacuum 
Allis-Chalmers, Milwaukee; Wise. 
Bemco, Inc., Pacoima, Cal. 
Bendix, Utica,N.Y. 

Bendix Corp., Davenport, Iowa 
ConSOlidated Controls Corp., Bethel, 

Conn. 
Edwards High Vacuum, Grand Island, N.Y. 
General Valve Corp., E. Hanover, N.J. 
High Vacuum Equip. Corp., Hingham, 

Mass. . 
High Voltage Engrg. Corp., Burlington, 

Mass. 
Hills-McCanna Co., Carpentersville, III. 
Lear Siegler, Inc., Elyria, Ohio 
Mat"rials Resch. Corp., Orangeburg, N.Y. 
Matheson Gas Products, East Rutherford, 

N.J. 
Perkin·Elmer Ultek Inc., Palo Alto, Calif. 
Skinner Elec. Valve Div., New Britain, 

Conn. 
T -M Vacuum Prods., Riverton, N.J. 
Taylor Instr. Process Control Div., 

Rochester, N.Y. 
Torr Labs., Los Angeles, Cal. 
Vactronic Lab. Equip., Inc., E. Northport, 

N.Y. 
Vacuum Resch. Mfg., San Ramon, Cal. 
Varian Assocs., Palo Alto, Cal. 
Varian Assocs., Vacuum Div., Palo Alto, 

Cal. 

Varactors-See Diodes, 
Varactor 

Varistors-See Resistors, 
Voltage Sensitive 

Verification Systems, Tape 
Adar Assocs., Cambridge, Mass. 
Datacom, Inc., FI. Walton Bch., Fla. 
Instrumentation Tech. Corp., Northbridge, 

Cal. 
NES, Inc., Itasca, III. 
Tektronix, Inc., Beaverton, Ore. 
Vibra-Metrics, Inc .. E. Haven, Conn. 

VHF Equipment-See 
Generators; Receivefs; etc. 

Vibration Analyzers-See 
Analyzers, Vibration 

Vibration Measurement 
Instruments-See Meters, 
Vibration 

Vibration Mounts-See 
Mounts, Shock & Vibration 

Vibration Test Systems-Also 
See Services, 
Environmental Test 

Unholtz-Dlckle Corp., Hamden, Conn. 
Voll·S30 

Advanced Dynamic Instrs. Div., Alexandria, 
Va. 

All American Tool & Mfg. Co., Inc., Skokie, 
III. 

B & K Instrs., Inc., Cleveland, Ohio 
Batco, Inc., Warmlnater, Pa. 
Baganoff Assocs., Inc., SI. Louis, Mo. 
Bell & Howell Co., Pasadena, Calif. 
Chadwick-Helmuth Co., Inc.,· Monrovia, 

Calif. 
Columbia Resch. Labs., Woodlyn, Pa. 
Dynamic Data Corp., Columbus, Ohio 
Dytronlcs Co., Columbus, Ohio 
Eigenco, Inc., Santa Monica, Cal. 
Endevco, Pasadena, Calif. 
Epic, Inc., New York, N.Y. 
Federal Sci. Corp., New York, N.Y. 
General Radio Co., Concord, Mass. 
Ithaco, Inc., Ithacs, N.Y. 
Kistler Instr. Co., Redmond, Wash. 
LAB. Corp., Skaneateles, N.Y. 
Lion PreCision Corp, Newton, Mass. 
Metrix Instr. Co., Houston, Tex. 

. Signal Analysis Oper., Hauppauge, N.Y. 
Spectral Dynamics Corp." San Diego, San 

Diego, Cal. 
Sprengnether, W.F. Instr. Co., Inc., St. 

Louis, Mo. 
Sunshine Sci. Instrs., Inc., Philadelphia, Pa. 
TektroniX, Inc., Beaverton, Ore. 
Teledyne Geotech, Dallas, Tex. 
Tenney Engrg., Inc., Union, N.J. 
Torr Labs., los Angeles, Cal. 
Vibra·Metrics, Inc., E. Haven, Conn. 
Vibraijon Instrs. Co., Anaheim, Cal. 
Zonic Tech. Labs., Cincinnati, Ohio 

Welding Equip., Semiconductor Devices 
Vibrating CapaCitors 

(Capacitance Modulator) 
Stevens-Arnold, Inc., So. Boston, Mass. 

Vibrators-See Inverters D-C 
to A-C 

Vibrators, Instrument 
(Stiction Elimination) 

Vemltech, Deer Pk., N.Y ........... Vol 2-543 

Vidicon Tubes-See Tubes, 
TV Camera Pickup 

Viewing Hoods, Cathode Ray 
Tube 

GPS Corp., Framingham, Mass. 
Honeywell Information Systems, Waltham, 

Mass. 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y. 
Stereotronics Television Co., Sherman 

Oaks, cal. 
Tektronix, Inc., Beaverton, Ore. 

Vinyl Compounds-See Plastic 
Raw Materials 

VLF Equipment-See 
Receivers; Transmitters; etc. 

Voltage Comparators-See 
Comparators, Voltage 

Voltage Regulators-See 
Regulators & Stabilizers, 
Voltage 

Voltage Sources 
Freed Transformer Co., Bklyn., N.Y. 

Volle.44S 
Julie Research Lab., New York, N. Y. 

Vol 1.466,468 
North Hills Elctrns., Inc., Glen, Cove, 

N.Y ............................................... Vol 1.768 
Advanced Energy Conversion, Belmont, 

Cal. 
American Time Products, WoodSide, 

N.Y. 
Ballantine Laboratories, Inc., Boonton .. 

N.J. 
Behlman Div., California Instrs., San 

Diego, Cal 
CALEX (California Elctrn. Mfg. Co.), 

Alamo, Calif. 
California Instrs. Co., San Diego, Cal. 
Constant Voltage Co., Chicago, III. 
Electronic Dev. Corp., Boston, Mass. 
Fluke, John Mfg. Co., Inc .. Seattle, Wash. 
Fogg System Co., Denver, Col. 
Keithley Instrs., Inc., Cleveland, Ohio 
Kepeo,lnc., Flushing, N.Y. 
McKee-Pedersen Instrs., Danville, Calif. 
NH Research, Inc., Santa Ana, Calif. 
Optimatlon, Inc., Chatsworth, Cal. 
Pioneer/Instrumentation, Cleveland, 

Ohio 
Spellman High Voltage Elctrns. Corp., 

Bronx, N.Y. 
Systron-Donner Corp., Concord, Cal. 
TektroniX, Inc., Beaverton, Ore. 
Todd Products Corp., Farmingdale, N.Y. 
Western Reserve Elctrns., Twinsburg, 

Ohio 
Zi-Tech Div., Palo Alto, Cal. 

Voltmeters-See Meters, Volt 

Wafer Fabrication, 
Semiconductor-See 
Semiconductor Wafer 
Fabrication 

Wall. Plates-See Boxes, 
Junction, Outlet & Wall Plates 

Washers-See Fasteners 

Wave Soldering Equipment
See Soldering Equip, Printed 
Circuit 

Waveguide-Coax Adapters 
Arra Inc., Bay Shore, N.Y ......... Vol2e608 
Bendix, Franklin, Ind ................. Vol 2e609 
Aircom, Inc., Union, N.H. 
Airtron, Morris Plains, N.J. 

Americon Microwave Inds., Inc., Waltham, 
Mass. 

Andrew Corp., Orland Pk., III. 
CES Elctrns., Brooklyn, N.Y. 
E & M Laboratories, Inc .. Westlake 

Village, Cal. 
General Microwave Corp., Farmingdale, 

N.Y. 
Marconi Elctrns. Inc., Elmsford, N.Y. 
Maury Microwave Corp., Cucamonga, 

Calif. 
Microlab/FXR, Livingston, N.J. 
Microwave Assocs., Inc., BurlingtOn, Mass. 
Microwave Development Labs., Inc., 

Needham Hgts., Mass. 
Narda Microwave Corp., Plainview, N.Y. 
Nurad, Inc., Baltimore, Md. 
OMNI Spectra, Farmington, Mich. 
Phelps Dodge Comm .. North Haven, 

Conn. 
PRO Elctrns., Inc., Westbury, N.Y. 
Premier Microwave, Port Chester, N.Y. 
RF Systems, Inc., Cohasset, Mass. 
R L C Elctrns., Inc., Mt. Kisco, N.Y. 
Scientific·Atlanta, Inc., Atlanta, Ga. 
Systron·Donner Microwave Div., Van 

Nuys, Cal. 
Transco Prods., Inc., Venice, Cal. 
UTE Microwave, Asbury Park, N.J. 
Vector Industries, Palo Alto, Cal. 
Waveline, Inc., W. Caldwell, N.J. 

Waveguides 
Arra Inc., BaY'Shore, N.Y ......... Vol2e608 
Wavellne, Inc., W. Caldwell, N.J. 

Vol2e629 
Adams-Russell Co., Inc., AR - Waltham 

Div., Waltham, Mass. 
Airtron, Morris Plains, N.J. 
Andrew Corp., Orland Pk., III. 
Co-Operative Inds., Inc., Chester, N.J. 
Corning Glass Works, TeleviSion Prods. 

Div., Corning, N.Y. 
Gabriel Elctrns. Inc., Scarborough, Me. 
Marconi Elctrns. Inc., Elmsford, N.Y. 
Maury Microwave Corp., Cucamonga. 

Calif. 
Microwave Development Labs., Inc., 

Needham Hgts., Mass. 
RF Systems, Inc., Cohasset, Mass: 
Servometer Corp., Clifton, N.J. 
Systron-Donner Microwave Dlv~ Van 

Nuys, Cal. 
Uniform Tubes, Collegeville, Pa. 

Wave-Absorbing Materials, 
Electromagnetic 

TDK Electronlca Co., Ltd., Chiyoda·ku, 
Tokyo 101, Japan 

Zippertubing Co., Los Angeles, Calif. 

Wave Traps-See Filters, 
Antenna; Filters, Microwave; 
etc. 

Welding Equipment & Access. 
(Excluding Equip. for 
Semiconductor Devices) 

Alpha Wire Corp., Elizabeth, N.J. 
Vol 3-1331 

Triac Elctrn. Sys., Forest Hills, ~. Y. 
Vol2e371,376 

Leico Inds., Inc., New York, N.Y. 
Lincoln Elec. Co., Cleveland, Ohio 
Mallory Metallurgical, Indianapolis, Ind. 
Nelson Stud Welding Co., Lorain, Ohio 
Taylor-Winfield Corp., Warren, Ohio 
3M Co., St. Paul, Minn. 
Westinghouse Elec., Sykesville, Md. 

Welding Equip., 
Semiconductor Devices 

Associate General Labs., Inc., Brookfield, 
III. 

Ewald Instrs. Corp .. Kent, Conn. 
Freudenberg, B.,lnc., New York, N.Y. 
GTI Corp. (E), Pittsburgh, Pa. 
Hadron Inc., Westbury, N.Y. 
Hamilton Standard, Windsor Locks, Conn. 
Hughes Aircraft Co,. Welding Equip.!lnd'l. 

Prods. Div., OceanSide, Calif. 
Kahle Engrg. Co., Union City, N.J. 
Leico Inds., Inc., New York, N.Y. 
National Elctrns., Geneva, III. 
Sonobond Corp., West Chester, Pa. 
Taylor-Winfield Corp., Warren, Ohio 
Tekform Prods. Co., Anaheim, Cal. 

*Vol. 4-1973 For addresses, phones and key personnel, see YELLOW Pages. 193 



Welding Equip., Semic()nductor Devices (cont'd) PRODUCT . INDEX & DIRECTORY 

Union Carbide, San Diego, Cal. 
Uthe Technology Int'l., Sunnyvale, Cal. 
Varian Assocs., Vacuum Div., Palo Alto, 

Cal. 

Whiteprint Machines 
Keuffell1< Esser Co., Morristown, N.J. 
Teledyne Rotolite, Stirling, N.J. 

Windows, Waveguide 
Aircom, Inc., Union, N.H. 
Airtron, Morris Plains, N.J. 
Alberox Corp.; New Bedford, Mass. 
American Elctrn .. Labs., Inc., Lansdale, Pa. 
Amersil, Inc., Hillside, N.J. 
Ceramaseal,lnc., New lebanon Center, 

N.Y. 
Latronics Corp;,.Latrobe,Pa. 
Microwave Development Labs., Inc., 

Needham Hgts., Mass. 
Plessey Ceramic Div., Frenchtown, N.J. 
Premier Microwave, Port Chester, N.Y. 
RF Systems, Inc., Cohasset, Mass. 
Rogers Corp., Rogers, Conn. 
Systron·Donner Microwaye Diy., Van 

Nuys, Cal. 
3M Co., SI. Paul, Minn. 
Varian Assocs., Palo Alto, Cal. 

Wire, Airframe 
Alpha Wire Corp., Elizabeth, N.J. 

Vol a-1315, 1316 
Cimco Wire & Cable, Allendale, N.J. 

Vol a-1347 

Wire, Antenna (All Types) 
Alpha Wire Corp., Elizabeth, N.J. 

Vol 3.1333 
Belden Corp. Elctrn. Div., .Richmond, Ind. 
Birnbach Co., Inc., Freeport, N.Y. 
Cities Svc. Co., Chester, N.Y. 
Consolidated Wire & Assoc. Corps., 

Chicago, III. 
Copperweld Bimetallics, Glassport, Pa. 
Daburn Elctrns. & Cable Corp •• Bronx, 

N.Y. 
Dearborn Wire & Cable Co., Rosemont, 

III. 
GC ElectroniCS, Rockford, III. 
Hackensack Cable Corp., Hackensack, 

N.J. 
IE Mfg. Co., Chicago, III. 
Leviton Mfg. Co., Inc., Brooklyn, N.Y. 
Rohn Mfg., Peoria, III. 
South River Metal Prods. Co., South 

Riveri' N.J. 
Standard Wire & Cable, Los Angeles, 

Cal. 
Times Wire & Cable, .Wallingford, conn. 
TRW/!-Iolyoke Wire & Cable, Holyoke, 

Mass. 

Wire, Asbestos Insulated 
Alpha Wire Corp., Elizabeth, N.J. 
Anaconda Wire and Cable Co., New York, 

N.Y. 
Cerro Wire & Cable Co., New Haven, 

Conn. . 
Consolidated Wire & Assoc. Corps., 

Chicago, III. 
Dearborn Wire & Cable Co., Rosemont, 

III. 
General Elec., Bridgeport, Conn 
GTE Sylvania Inc., Newark, N.J. 
Manhattan Elec. Cabla Corp., Brooklyn, 

N.Y. 
Revere Elctrn. Div., Wallingford, Conn. 
Standard Wlra & Cable, Los Angeles, 

Cal. 
Teledyne Western Wire & Cable, L.os 

Angeles, Cal. 
Victor Wire & Cable, LA., Cal; 

Wire, Bare; Aluminum 
CRM, Diy. Consolidated Refining Co., 

Mamaroneck, N.Y ................... Vol a-l092 
Anaconda Wire and Cable Co., New York, 

N.Y. 
Asco Wire & Cable Co., Bridgeport, Conn. 
Bram Metallurgical·Chern.Co., Phila., Pa. 
Chemetron Corp., Chicago, III. 
Cohn, Sigmund, Mt. Vernon, N.Y. 
Consolidated Wire & Assoc. Corps., 

Chicago,lII. 
Essex Inl'l., Inc., Fort Wayne,lnd, 
Hatfield Wire & Cable Div., linden, N.J. 
Hudson Wir .. Co, Ossining, N Y 
Leico Inds .• Inc., New York, N.Y. 

Leviton Mfg. Co., Inc., Brooklyn, N.Y. 
Materials for Elctrns., Inc., Jamaica, N.Y. 
Materials Resch. Corp., Orangaburg, N.Y. 
Molecu-Wire Corp., Farmingdale, N.J. 
Nesor Alloy Corp., W. Caldwell, N.J. 
Permaluster, Inc., Burbank, Calif. 
Reynolds Metals Co., Richmond, Va. 
South River Metal Prods. Co., South 

River, N.J. 
United Mineral & Chern. Corp., New York, 

N.Y. 
Wire Research Corp., Chatsworth, Cal. 

Wire, Bare, Copper 
Alpha" Wire Corp.; Elizabeth, N.J. 

Vol 3.1331 
TRW/Holyoke Wire & Cable, Holyoke, 

Mass ......................................... Vol 3.1414 
Alpha Metals, Inc., Jersey City, N.J. 
Anaconda Wire and Cable Co., New York, 

N.Y. 
Asco Wire & Cable Co., Bridgeport, Conn. 
Belden C()rp. Elctrn. Div., Richmond, Ind. 
Birnbach Co., Inc., Freeport, N.Y. 
Bram Metaliurgical·Chem. Co., Phila., Pa. 
Cities Svc. Co., Chester, N.Y. 
Cohn, Sigmund, Mt. Vernon, N.Y. 
Consolidated Wire & ASsoc. Cor-ps., 
. Chicago, III 

Daburn Elctrns. & Cable Corp., Bronx, 
N.Y. 

Dearborn Wire & Cable Co" Rosemont, 
III. 

Essex Inl'l.,lnc., Fort Wayne, Ind. 
Gte Sylvania Inc., Belmont, Cal. 
Hatfield Wire & Cable Div., Linden, N.J. 
Hudson Wire Co, Ossining, NY· 
Leico Inds., Inc., New York, N.Y. 
Manhattan. Elec. Cable Corp., Brooklyn, 

N.Y. 
Materials Resch. Corp., Orangeburg, N.Y. 
Molecu-Wire Corp., Farmingdale, N.J. 
Nesor Alloy Corp., W. Caldwell, N.J. 
Okonite Co., Ramsey, N.J. 
Omega Engrg., Inc., Stamford, Conn. 
Pace Wire & Cable Corp., Oceanside, 

N.Y. 
Philips Elmet Corp., Lewiston, Me. 
Standard Wire & Cable, Los Angeles, 

Cal. 
United Mineral & Chem. Corp., New York, 

N.Y. 
Victor Wire & Cable, LA., Cal. 
Viking Wire Co., Inc., Danb~ry, Conn. 
Wir~ Research Corp., Chatsworth, Cal. 

Wire, Bare, Nickel 
CRM, Diy. Consolidated Refining Co., 

Mamaroneck, N.Y ................... Vol a-l092 
TRW/Holyoke Wire & Cable, Holyoke, 

Mass. ........................................ Vol 30 1414 
Alpha Metals, Inc., Jersey City, N.J. 
Bram Metallurgical-Chem. Co., Phila., Pa. 
Cohn, Sigm~nd, Mt. Vernon, N.Y. 
Daburn Elctrns. & Cable Corp., Bronx, 

N.Y. 
GTE Sylvania Inc., Newark, N.J. 
Hamilton Technology, Inc., Lancaster, Pa. 
Hudson Wire Co, Ossining, N Y 
Kawecki Berylcolnds., Inc., New York, 

N.Y. 
Leico Inds., Inc., New York, N.Y. 
Materials Resch. Corp., Orangeburg, N.Y. 
Wire Research Corp., Chatsworth, Cal. 

Wire, Bare, Nickel-Chrome 
Consolidated Wire & AsSoc. Corps., 

Chicago, III ............................... Vol a-1369 
CRM, DiY. Consolidated Refmlng Co., 

Mamaroneck, N.Y .......... _ ...... Vol 3.1092 
Bram Metaliurgical·Chem. Co., Phila., Pa. 
Cohn, Sigmund, Mt.Vernon, N.Y. 
Daburn Elctrns. & Cable Corp., Bronx, 

N.Y. .. 

Eaton Corp., Engired. Fasteners Oiv., 
Cleveland, Ohio 

GTE Sylvania Inc., Newark, N.J. 
Hamiiton Technology, Inc., Lancaster, Pa. 
Hoskins Mfg. Co., Detron, Mich. 
Materials Resch. Corp. , Orangeburg, N.Y. 
Molecu·Wire Corp., Farmingdal ... N.J. 
Nesor Alloy Corp., W~ Caldwell, N.J. 
Omega Engrg~ Inc., Stamford, Conn. 
Wire Research Corp., Chatsworth, Cal. 

Wire, Bare, Platinum 
CRM, Diy. Consolidated Refining Co., 

Mamaroneck, N.Y ................ , .. Vol a-l092 
Bram Metallurgical-Chem. Co., Phila., Pa. 
Cohn, Sigmund, Mt. Vernon, N.Y. 
Consolidated Wire & Assoc. Corps., 

Chicago, III. 
Goldsmith Precious Metals Div., Chicago, 

III. 
Gte Sylvania Inc., Belmont, Cal. 
Hammon Technology, Inc., Lancaster, Pac 
Handy & Harman, New York, NY 
Kawecki Berylco Inds., Inc., New York, 

N.Y. 
Leico Inds., Inc., New York, N.Y. 
Materials for Elctrns., Inc., Jamaica, N.Y. 
Materials Resch. Corp., Orangeburg, N.Y. 
Molecu-Wire Corp., Farmingdale, N.J. 
Omega Engrg., Inc., Stamford, Conn. 
United Mineral & Chem. Corp., New York, 

N.Y. 
Wire Research Corp., Chatsworth, Cal. 

Wire, Bare, Precious Metal 
CRM, Diy. Consolidated Refining Co., 

Mamaroneck, N.Y ................... Vol a-l092 
Bram Metallurgical-Chern. Co., Phiia., Pa. 
Cohn, Sigmund, Mt. Vernon, N.Y. 
Goldsmith Precious Metals Div., Chicago, 

III. 
Gte Sylvania Inc., Belmont, Cal. 
Handy & Harman, New York, N.Y. 
Leico Inds., Inc., New York, N. Y. 
Materials Resch. Corp.; Orangeburg, N.Y. 
Wire Research Corp., Chatsworth, Cal. 

Wire, Bare, Tungsten 
Associated Engrg .. & Mfg. Corp., Upper 

Montclair, N. J. 
Bram Metallurgical-Chem. Co., Phila., Pa. 
Cohn, Sigmund, Mt. Vernon, N.Y. 
General Elec. Co., Lamp Parts & Equip. 

Sales Oper.,:Cleveland, Ohio 
GTE Sylvania, Inc., Towanda, Pa. 
Hamilton TechnQlogy, Inc., Lancaster, Pa. 
Leico Inds., Inc., New York, N.Y .. 
Materials Resch. Corp., Orangeburg, N.Y. 
Omega Engrg., Inc., Stamford, Conn. 
Philips Elmet Corp., Lewiston, Me. 
United Mineral & Chem. Corp., New York, 

N.Y. 
Westinghouse Elec., Bloomfield, N. J. 
Wire Research Corp., Chatsworth, Cal. 

Wire; Braid (Excluding 
Shielding) 

Alpha Wire Corp., Elizabeth, N.J; 
Vol 3.1332 

Manhattan Elec. Cable Corp., Brooklyn, 
N.Y, ............................................ Vol a-1391 

Amphenol Sams Div., Chatsworth, Cal. 
Anaconda Wire and Cable Co .. New York, 

N.Y. 
Belden Corp. Elctrn. Div., Richmond, Ind. 
Birnbach Co.,. Inc., Freeport, N.Y. 
Bram Metallurgical-Chem. Co., Phila., Pa. 
Cal·Metex Corp., Inglewood, Cal 
Co-Operative Inds., Inc., Chester, N.J. 
Cohn, Sigmund, Mt. Vernon, N.Y. 
Consolidated Wire & Assoc. Corps., 

Chicago, III. 
Deburn Elctrns. & Cable Corp., Brorix, 

N.Y. . 
Dearborn Wire .&Cable Co., Rosempnt, 

III. 
Gavitt Wire & Cable. Oiv., Brookfield, 

Mass. 
Hudson Wire Co, Ossining, N Y 
Kates Scientific Instrs., Inc., Watertown, 

Mass. 
Laser Technology, Inc., N .. Hollywood, 

Calif. 
Metex Corp., Edison, N.J. 
Nat'I-Standard Co., Niles, Mich. 
NesorAlloy Corp., W. Caldwell,N.J. 
Standard Wire & Cable, Los Angeles, 

Cal. 
TRW/Holyoke Wire & Cable, Holyoke, 

Mass. 
Victor Wire & Cable,LA.,. Cal. 
Wire Research Corp., ChatswClrth, Cal. 
Wireflex Inc., Calumet City, III. 
Zippertubing Co., l()s Angeles, Calif. 

Wire, Braid· (Shielding)-See 
Braid, Cable 

Wire,Ceramic Insulated 
Ametekllnstrs. & Controls, Feasterville, 

Pa. 
ARllnds., Inc., Franklin Pk., III. 
Conax Corp., Bullalo, N.Y. 
Consolidated Wire. & Assoc. Corps.; 

Chicago, III 
Molecu-Wire Corp., Farmingdale, N.J. 
Omega Engrg., Inc., Stamford, Conn. 
Permaluster, Inc., Burbank,Calif. 
Tensolite, Tarrytown, N.Y. 
Wire Research Corp., Chatsworth, Cal. 

Wire, Clad (All Types) 
Belden Corp. Elctrn. Div., Richmond, Ind. 
Copperweld Bimetallics, Glassport, Pa. 
Caburn Elctrns. & Cable Corp., BrOJ1x, 

N.Y. 
Dearborn Wire & Cable Co., Rosemont, 

III. 
GTE Sylvania Inc., Warren, Pa. 
Handy & Harman, New York, N.Y. 
Leico Inds., Inc., New York, N.Y. 
Leviton Mfg. Co., Inc., Brooklyn, N.Y. 
Texas Instruments, Attleboro, Mass. 
Wire Research Corp., Chatsworth, Cal. 

Wire, Enamel Insulated-See 
Wire, Hookup (All-Types) 

Wire, Fiberglass Insulated-,
See Wire, Glass Insulated 

Wire, Flame Retardant 
Dearborn Wire & Cable Co., Rosemont, 

III ............................................ : .... Vol30 13B3 

Wire, Flat Strip-See Cable, 
Flat 

Wire, Fuse 
CRM, Diy. Consolidated Refining Co., 

Mamaroneck, N.Y ................... Vol a-l092 
Bussmann Mfg. Dlv., SI. Louis, Mo. 
Cohn, Sigmund, Mt. Vernon, N.Y. 
Molecu-Wire Corp., Farmingdale, N.J. 
Nat'l-Standard Co., Niles, Mich. 
TRW/Holyoke Wire & Cable, Holyoke, 

MIISS. 
United Mineral & Chem. Corp., New York, 

N.Y. 

Wire, Glass Insulated 
Varflex Corp., Rome, N.Y ....... Vol a-l0BB 
Alpha Wire Corp., Elizabeth, N.J. 
Anaconda, Wire and Cable Co., New York, 

N.Y. 
Belden Corp. Elctrn. Div., Richmond, Ind. 
Birnbach Co., Inc., Freeport, N.Y. 
Brand-Rex Co., Willimantic, Conn. 
Cerro Wire & Cable Co., New Haven, 

Conn. 
Daburn Elctrns. & Cable Corp., Bronx, 

N.Y. 
Dearborn Wire & Cable Co., Rosemont, 

III. . 

Essex Inl'l., Inc., Fort Wayne, ·Ind: 
GTE Sylvania Inc., Newark, N.J. 
ITT Surprenant Div., Clinton, Mass. 
Leico Inds.,lnc., New York, N.Y. 
Molecu-Wire Gorp., Farmingdale, N.J. 
Omega Engrg., Inc., Stamford, Conn. 
Phelps Dodge Magnet Wire Co., Ft. 

Wayne, Ind. 
Prestolite Wire Div., Eltra Co., Port Huron, 

Mich. 
Revere Elctrn. Div., Wallingford, Conn. 
Standard Wire & Cable, Los Angeles, 

Cal. 
Tensolite, TarrYtown, N.Y. 
TRW/Holyoke Wire & Cable, Holyoke, 

Mass. 
Victor Wire & Cable, LA., Cal. 

. Wire Research Corp., Chatsworth, Cal. 
Wireflex Inc., Calumet City, III. 

Wire, Guy 
Birnbach CO., Inc., Freeport, N.Y. 
Consolidated Wire & Assoc. Corps~ 

Chicago, III. 
Copperweld Bimetallics, Glassport, Pa. 
HackensaCk Cable Corp., Hackensack, 

N.J. 
IE Mfg. Co., Chicago, III. 
Lancelnds., Sylmar, Calif. 
Molecu·Wire Corp., Farmingdale. N.J. 
Nan·Standard Co., Niles, Mich. 
Rohn Mfg., Peoria, III. 

194 Mfr •• in Bo.ld .aoe With· page n"""bers de8crlbe·thls produotintheWI'llte pages. 



PRODUCT INDEX & DIRECTORY 
Saxton Prods., Congers, N.Y. 
Sitco Antennas, Portland, Ore. 
South River Metal Prods. Co., South 

River, N.J. 
Tensolite, Tarrytown, N.Y. 
Wireflex Inc., Calumet City, III. 

Wire, Heater-See Cable, 
Heater 

Wire, High-Temperature (Over 
125 C) 

Alpha Wire Corp., Elizabeth, N.J. 
Vol 3-1314, t333 

Dearborn Wire & Cable Co., Rosemont, 
III ••..•••••.•.•••...••..•.•....•.....•... Vol 3e1381, 1383 

Gulton Inds., Newport Bch., Cal. 
Vol 30683 

Markel, L Frank & Sons, Norristown, 
Pa ............................................... Vol 3-1397 

Amperex Electronic Corp., Hicksville,. 
N.Y. 

Anaconda Wire and Cable Co., New York, 
N.Y. 

ARI Inds., Inc., Franklin Pk., III. 
Belden Corp. Elctrn. Div" Richmond, Ind. 
Birnbach Co., Inc., Freeport, N.Y. 
Bram Metaliurgical·Chem. Co., Phil a" Pa. 
Brand-Rex Co., Willimantic, Conn. 
Cerro Wire & Cable Co., New Haven, 

Conn. 
Clmco Wire & Cable, Allendale, N.J. 
Cities Svc. Co., Chester, N.Y. 
Cleveland Refractory Metals Div., Solon, 

Ohio 
Cohn, Sigmund, Mt. Vernon, N.Y. 
Consolidated Wire & Assoc. Corps., 

Chicago,1\1. 
Daburn Elctrns. &. Cable Corp., Bronx, 

N.Y. 
Gavitt Wire & Cable Div., Brookfield, 

Mass. 
General Elec. Co., Lamp Parts & Equip. 

Sales Oper., Cleveland, Ohio 
General Elec., Bridgeport, Conn 
Gore, W.L. & Assocs., Inc., Newark, Del. 
GTE Sylvania Inc., Newark, N.J. 
GTE Sylvania Inc., Warren, Pa. 
Hoskins Mfg. Co" DetrOit, Mich. 
Hudson Wire Co, Ossining, N Y 
ITT Surprenant Div., Clinton, Mass. 
Judd Wire Div., Burlington, Mass. 
Leico Inds., Inc., New York, N.Y. 
Leviton Mfg. Co., Inc., Brooklyn, N.Y. 
Malco, A Microdot Co., Inc., Chicago, III. 
Manhattan Elec. Cable Corp., Brooklyn, 

N.Y. 
Molecu-Wire Corp., Farrningdafe, N.J. 
Nat'l-Standard Co., Niles, Mich. 
Nat'l. Wire & Cable, Los Angeles, Cal. 
Omega Engrg., Inc., Stamford, Conn. 
Pace Wire & Cable Corp., OceanSide, 

N.Y. 
Permaluster, Inc., Burbank, Calif. 
Phelps Dodge Magnet Wire Co., Ft. 

Wayne, Ind. 
Phoenix Wire, Inc., S. Hero, VI. 
Prestolite Wire Div., Eltra Co., Port Huron, 

Mich. 
Revere Elctrn. Div., Wallingford, Conn. 
Standard Wire & Cable, Los Angeles, 

Cal. 
Storm Products Co., Los Angeles, Ca. 
Teledyne Western Wire & Cable, Los 

Angeles, Cal. 
Tensolite, Tarrytown, N.Y. 
Times Wire & Cable, Wallingford, Conn. 
TRW/Holyoke Wire & Cable, Holyoke, 

Mass. 
Victor Wire & Cable, L.A., Cal. 
Viking Wire Co., Inc., Danbury, Conn. 
Wire Research Corp., Chatsworth, Cal. 
Wireflex Inc .. Calumet City, III. 
Woven Elctrns., Mauldin, S. C. 

Wire, High Voltage (1000 
Volts & Over) 

Alpha Wire Corp., Elizabeth, N.J. 
Vol 3-1316 

Cimco Wire & Cable, Allendale, N.J. 
Vol 3-1347 

ConsoUdated Wire & Assoc. Corps., 
Chicago, III ............................... Vol 3e1370 

Dearborn Wire & Cable Co., Rosemont, 
Ill ...................................... Vol 3e1381-1384 

Markel, L Frank & Sons, Norristown, 
Pa ............................................... Vol 3e1397 
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AMP Capitron Div.! AMP Incorporated, 
Elizabethtown, Pa. 

Anaconda Wire and Cable Co., New York, 
N.Y. 

Belden Corp. Elctrn. Div., Richmond, Ind. 
Birnbach Co., Inc., Freeport, N.Y. 
Brand-Rex Co., Willimantic, Conn. 
Cities Svc. Co., Chester, N.Y. 
Columbia Eletrn. Cables, New Bedford, 

Mass. 
Copperweld Bimetallics, Glassport, Pa. 
Daburn Elctrns. & Cable Corp., Bronx, 

N.Y. 
Dielectric Sciences, Burlington, Mass 
General Elec., Bridgeport, Conn 
Gore, W.L. & Assocs., Inc., Newark, Del. 
Hatfieid Wire & Cable Div., Linden, N.J. 
Hudson Wire Co, Ossining, N Y 
ITT Surprenant Div., Clinton, Mass. 
Judd Wire Div., Burlington, Mass. 
Leviton Mfg. Co., Inc., Brooklyn, N.Y. 
Malco, A Microdot Co .• Inc., Chicago, III. 
Manhattan Elec. Cable Corp., Brooklyn, 

N.Y. 
Nat'l. Wire & Cable, Los Angeles, Cal. 
Okonite Co., Ramsey, N.J. 
Prestolite Wire Div., Ellra Co., Port Huron, 

Mich. 
Reynoids Metals Co., Richmond, Va. 
Rowe IndB., Div., Toledo, Ohio 
Standard Wire & Cable, Los Angeles, 

Cal. 
Storm Products Co., Los Angeles, Ca. 
Teledyne Western Wire & Cable, Los 

Angeles, Cal. 
Tensolite, Tarrytown, N.Y. 
Times Wire & Cable, Wallingford, Conn. 
TRW/Holyoke Wire & Cable, Holyoke, 

Mass. 
Victor Wire & Cable, LA., Cal. 
Wireflex Inc., Calumet City, III. 
Woven Elctrns., Mauldin, S. C. 

Wire, Hookup (All Types) 
Alpha Wire Corp., Elizabeth, N.J. 

Vol 3-1311-1314, 1316, 1333 
Cimco Wire & Cable, Allendale, N.J. 

Vol 3-1347 
Columbia Eletrn. Cables, New Bedford, 

Mass ......................................... Vol 3-1352 
Consolidated Wire & Assoc. Corps., 

Chicago, IIL. ......... Vol 3-1354, 1370, 1371 
Dearborn Wire & Cable Co., Rosemont, 

III ............................. Vol 3-1382-1384, 1386 
Smith, Herman H., Inc., Bklyn., N.Y. 

Vol 3-796 
TRW/Holyoke Wire & Cable, Holyoke, 

Mass ......................................... Vol 3e1414 
Victor Wire & Cable, LA., Cal. 

Vol 3-1417 
Anaconda Wire and Cable Co., New York, 

N.Y. 
Belden Corp. Elctrn. Div., Richmond, Ind. 
Birnbach ·Co., Inc., Freeport, N.Y. 
Brand-Rex Co., Willimantic, Conn. 
Cerro Wire & Cable Co., New Haven, 

Conn. 
Cities Svc. Co., Chester, N.Y. 
Daburn Elctrns. & Cable Corp., Bronx, 

N.Y. 
Essex Int'l, Inc., Sycamore, III. 
Essex Int'l., Inc., Fort Wayne, Ind. 
Gavitt Wire & Cable Div., Brookfield, 

Mass. 
General Elec., Bridgeport, Conn 
Gore, W.L. & Assocs., Inc., Newark, Del. 
Hudson Wire Co, Ossining, N Y 
ITT Surprenant Div., Clinton, Mass. 
Jonard Inds. Corp., Bronx, N.Y. 
Judd Wire Div., Burlington, Mass. 
Lynn Elctrns. Corp., Feasterville, Pa. 
Malco, A Microdot Co., Inc., Chicago, III. 
Nat'l. Wire & Cable, Los Angeles, Cal. 
Norelcom Inds., Inc., Farmingdale, N.Y. 
Phoenix Wire, Inc., S. Hero, VI. 
Prestolite Wire Div., Eltra Co., Port Huron, 

Mich. 
Revere Elctrn. Div., Wallingford, Conn. 
Sag Harbor Inds., Inc., Sag Harbor, N.Y. 
Shigoto Inds., Ltd., New York, N.Y. 
Spectra-Strip Corp., Garden Grove, Cal. 
Standard Wire & Cable, Los Angeles, 

Cal 
Storm Products Co., Los Angeles, ca. 
Tensolite, Tarrytown, N.Y. 
Whitmor Wire & Cable, No. Hollywood, 

Cal. 
Wireflex Inc., Calumet City, III. 

Woven Elctrns., Mauldin, S. C. 

Wire, Irradiated 
Alpha Wire Corp., Elizabeth, N.J. 

Vol 3-1316 
Dearborn Wire & Cable Co., Rosemont, 

III ................................................. Vol 3-1382 
Belden Corp. Elctrn. Div., Richmond, Ind. 
Brand-Rex Co., Willimantic, Conn. 
Daburn Elctrns. & Cable Corp., Bronx, 

N.Y. 
ITT Surprenant Div., Clinton, Mass. 
Judd Wire Diy., Burlington, Mass. 
Permaluster, Inc., Burbank, Calif. 
Standard Wire & Cable, Los Angeles, 

Cal. 
Storm Products Co., Los Angeles, Ca. 
Wire Research Corp., Chatsworth, Cal. 
Woven Elctrns., Mauldin, S. C. 

Wire, Lead-In & Ground 
Alpha Wire Gorp., Elizabeth, N.J. 

Vol3e1333 
Consolidated Wire & Assoc. Corps., 

Chicago, IIL. ............................. Vol 3-1371 
Dearborn Wire & Cable Co., Rosemont, 

III ....................................... Vol 3-1381,1382 
Anaconda Wire and Cable Co., New York, 

N.Y. 
Belden Corp. Elctrn. Div., Richmond, Ind. 
Birnbach Co., Inc., Freeport, N.Y. 
Brand-Rex Co., Willimantic, Conn. 

I 
Cities Svc. Co., Chester, N.Y. 
Columbia Eletrn. Cables, New Bedford, 

Mass. 
Copperweld Bimetallics, Glassport, Pa. 
Daburn Elctrns. & Cable Corp., Bronx, 

N.Y. 
GC Electronics, Rockford, III. 
General Elec. Co., Lamp Parts & Equip. 

Sales Oper., Cleveland, Ohio 
General Elec., Bridgeport, Conn 
GTE Sylvania Inc., Warren, Pa. 
Judd Wire Div., Burlington, Mass. 
Lance Inds., Sylmar, Calif. 
Pace Wire & Cable Corp., Oceanside, 

N.Y. 
Prestolite Wire Div., Eltra Co., Port Huron, 

Mich. 
Rohn Mfg., Peoria, III. 
Standard Wire & Cable, Los Angeles, 

Cal. 
TRW/Holyoke Wire & Cable, Holyoke, 

Mass. 
Victor Wire & Cable, L.A., Cal. 
Wire Research Corp., Chatsworth, Cal. 
Wireflex Inc., Calumet City, III. 
Woven Elctrns., Mauldin, S. C. 

Wire, Litz 
Asco Wire & Cable Co., Bridgeport, Conn. 
Belden Corp. Elctrn. Div., Richmond, Ind. 
Bram Metallurgical-Chem. Co., Phila., Pa. 
Consolidated Wire & Assoc. Corps., 

Chicago, III. 
Daburn Elctrns. & Cable Corp., Bronx, 

N.Y. 
Hudson Wire Co, Ossining, NY 
Philips Elmet Corp., Lewiston, Me. 
Slepian, Arthur & Co., Bridgeport, Conn. 
Standard Wire & Cable, Los Angeles, 

Cal. 
Victor Wire & Cable, L.A., Cal. 
Wire Research Corp., Chatsworth, Cal. 

Wire, Magnet 
Anaconda Wire and Cable Co., New York, 

N.Y. 
Asco Wire & Cable Co., Bridgeport, Conn. 
Belden Corp. Elctrn. Div., Richmond, Ind. 
Birnbach Co., Inc., Freeport, N.Y. 
Brarn Metallurgical-Chem. Co., Phila., Pa. 
Caddel-Burns Mfg. Co., Inc., Mineola, N. Y. 
Coil Winders Div. Caddell-Burns, 

Mineola, N. Y. 
Columbia Superconductor & Cryogenics 

Co., Allentown, Pa. 
Consolidated Wire & Assoc. Corps., 

Chicago, III. 
Daburn Elctrns. & Cable Corp., Bronx, 

N.Y. 
Dearborn Wire' & Cable Co., Rosemont, 

III. 
Essex Int'!., Inc., Fort Wayne, Ind. 
Hudson Wire Co, Ossining, N Y 
Molecu-Wire Corp., Farmingdale, N.J. 
Permaluster, Inc., Burbank, Calif: 

For addresses, phones and key personnel, see YELLOW Pages. 

Wire, Ribbon 
Phelps Dodge Magnet Wire Co., Ft. 

Wayne, Ind. 
Philips Elmet Corp., Lewiston, Me. 
Phoenix Wire, Inc., S. Hero, VI. 
Reynolds Metals Co., Richmond, Va. 
Shlgoto Inds., Ltd., New York, N.Y. 
Slepian, Arthur & Co., Bridgeport, Conn. 
Standard Wire & Cable, Los Angeles, 

Cal. 
Victor Wire & Cable, LA., Cal. 
Viking Wire Co., Inc., Danbury, Conn. 
Wire Research Corp., Chatsworth, Cal. 

Wire, Multiconductor-See 
Cable, Multiconductor 

Wire, Plastic Insulateci-See 
Wire Hookup (All Types) 

Wire, Plated (All Types) 
CRM, Div. Consolidated Refining Co., 

Mamaroneck, N.y ................... Vol 3e1092 
Dearborn Wire & Cable Co., Rosemont, 

III. 
Hudson Wire Co, Ossining, N Y 
Leico Inds., Inc., New York, N.Y. 
Nesor Alloy Corp., W. Caldwell, N.J. 
Philips Elmet Corp., Lewiston, Me. 
Wire Research Corp., Chatsworth, Cal. 

Wire, Radiation-Resistant 
ARI Inds., Inc., Franklin Pk., III. 
Brand-Rex Co., Willimantic, Conn. 
Cerro Wire & Cable Co., New Haven, 

Conn. 
Daburn Elctrns. & Cable Corp., Bronx, 

N.Y. 
Dearborn Wire & Cable Co., Rosemont, 

III. 
General Elec., Bridgeport, Conn 
Gore, W.L. & Assocs., Inc., Newark, Del. 
Hudson Wire Co, Ossining, N Y 
ITT Surprenant Div., Clinton, Mass. 
Judd Wire Div., Burlington, Mass. 
Molecu-Wire Corp., Farmingdale, N.J. 
Permaluster, Inc., Burbank, Calif. 
Standard Wire & Cable, Los Angeles, 

Cal. 
Tensolite, Tarrytown, N.Y. 
Times Wire & Cable, Wallingford, Conn. 
Victor Wire & Cable, LA., Cal. 

Wire, Resistance 
Consolidated Wire & Assoc. Corps., 

Chicago, III ............................... Vol 3e1369 
Bram Metallurgical-Chern. Co., Phila., Pa. 
Hoskins Mfg. Co., DetrOit, Mich. 
Prestolits Wire Div., Ellra Co., Port Huron, 

Mich. 
Wire Research Corp., Chatsworth, Cal. 
Wireflex Inc., Calumet City, III. 

Wire, Resistance 
Thermometer 

CRM, Div. Consolidated Refining Co., 
Mamaroneck, N.Y ................... Vol 3e1092 

Cohn, Sigmund, Mt. Vernon, N.Y. 
General Elec., Bridgeport, Conn 
GTE Sylvania Inc., Newark, N.J.· 
Hudson Wire Co, Ossining, N Y 
Kates Scientific Instrs., Inc., Watertown, 

Mass. 
Leico Inds., Inc., New York, N.Y. 
Materials Resch. Corp., Orangeburg, N.Y. 
Molecu-Wire Corp., Farmingdale, N.J. 
Omega Engrg., Inc., Stamford, Conn. 
Wire Research Corp., Chatsworth, Cal. 
Wireflex Inc., Calumet City, III. 

Wire, Ribbon 
CRM, Div. Consolidated Refining Co., 

Mamaroneck, N.Y ................... Vol 3e1092 
ASSOCiated Engrg. & Mfg. Corp., Upper 

Montclair, N. J. 
Brarn Metallurgical-Chem. Co., Phila., Pa. 
Brand-Rex Co., Willimantic, Conn. 
Cohn, Sigmund, Mt. Vernon, N.Y. 
Columbia Ele",n. Cables, New Bedford, 

Mass. 
Daburn Elctrns. & Cable Corp., Bronx, 

N.Y. 
Dearborn Wire & Cable Co., Rosemont, 

III. 
Flexible Circuits, Inc., Warrington, Pa. 
Gavitt Wire & Cable Div., Brookfield, 

Mass. 
Gore,·W.L. & Assocs., Inc., Newark, Del. 
GTE Sylvania, Inc. , Towanda, Pa. 
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Wire, Ribbon (cont'd) 
GTE Sylvania Inc., Newark, N.J. 
GTE Sylvania Inc., Warren, Pa. 
Hoskins Mfg. Co., Detroit, Mich. 
Hudson Wire Co, Ossining, N Y 
Judd Wire Div., Burlington, Mass. 
Leico Inds.,lnc., New York, N.Y. 
Manhattan .Elee. Cable Corp •• Brooklyn. 

N.Y. 
Nesor Alloy Corp., W. Caldwell, N.J. 
NL Inds., Inc., Metal Div., New York, N.Y. 
Permaluster, Inc., Burbank, Calif. 
Spectra-Strip Corp., Garden Grove, Cal. 
Standard Wire & Cable. Los Angeles, 

Cal. 
Tensolite, Tarrytown, N.Y. 
Wire Research Corp., Chatsworth. Cal. 
Woven Elctms., Mauldin, S. C. 
Zippertubing Co., Los Angeles, Calif. 

Wire, Semiconductor Lead 
CRM. Div. Consolidated Refining Co •• 

Mamaroneck, N.Y ................... Vol3el092 
Anaconda Wire and Cable Co., New York, 

N.Y. 
Art Wire & Stamping Co., Cedar Knolls, 

N.J. 
Associated Engrg. & Mfg. Corp., Upper 

Montclair, N. J. 
Cohn, Sigmund, MI. Vernon, N.Y. 
Daburn Elctrns. & Cable Corp •• Bronx. 

N.Y. 
Dearborn Wire & Cable Co •• Rosemont, 

III. 
Fansteel Inc., N Chicago, III. 
General Elec. Co., Lamp Parts & Equip. 

Sales Oper., Cleveland, Ohio 
GTE Sylvania Inc., Newark, N.J. 
GTE Sylvania Inc., Warren, Pa. 
Henes Mfg. Co .. Phoenix, Ariz. 
Leico Inds., Inc., New York, N.Y. 
Molecu-Wire Corp., FarmingdalE<. N.J. 
Nat'l-Standard Co., Niles, Mich. 
Nesor Alloy Corp., W. Caldwell, N.J. 
Revere Elctm. Div., Wallingford, Conn. 
Standard Wire & Cllble. Los Angeles, 

Cal. 
Tensolite, Tarrytown, N.Y. 
Wire Research Corp., Cl'latsworth, Cal. 

Wire, Shielded 
Alpha Wire Corp .• Elizabeth. N.J. 

Vol3e1315 
Dearborn Wire & Cable Co •• Rosemont. 
ilL .................................... Vol 3.1382;1383 

Manhattan Elec. Cable Corp •• Brooklyn, 
N.Y ............................................. Vol 3.1391 

TRW/Holyoke Wire & Cable, Holyoke, 
Mass ......................................... Vol 3.1414 

Anaconda Wire and Cable CO.,New York, 
N.Y. 

Belden Corp. Elctm. Div., Richmond, Ind. 
Bimbach Co., Inc., Freeport, N.Y. 
Brand·Rex Co., Willimantic, Conn. 
Cerro Wire & Cable Co., New Haven, 

Conn. 
Clmco Wire & Cable. Allendale, N.J. 
Cities Svc. Co., Chester, N.Y. 
Co·Operative Inds., Inc., Chester, N.J. 
Columbia Eletrn. Cables, New Bedford. 

Mass. 
Consolidated Wire & Assoc. Corps., 

Chicago.lII. 
Oaburn Elctrns. & Cable Corp .• Bronx, 

N.Y. 
Estes Engrg. Co., Gardena, Calif. 
Gavitt Wire & Cable Div .. Brookfield, 

Mass. 
General Elee., Bridgeport, Conn 
Gore, WL & Assocs., Inc., Newark, Del. 
Hatfield Wire & Cable Div., Linden, N.J. 
Hudson Wire Co, Ossining, N Y 
lIT Surprenant Div., Clinton, Mass. 
Judd Wire Div., Burlington, Mass. 
Lynn Elctms. Corp., Feasterville, Pa. 
Maleo, A Microdot Co., Inc., Chicago, III. 
Markel, L. Frank & Sons. Norristown, 

Pa. 
Nat'l. Wire & Cable, Los Angeles, Cal. 
Nesor Alloy Corp" W. Caldwell, N.J. 
Noreleom Inds.; Inc., Farmingdale, N.Y. 
Okonite Co., Ramsey, N.J. 
Pace Wire & Cable Corp., Oceanside, 

N.Y. 
PermaJuster; Inc., Burbank, Calif. 
Prestolite Wire Div., Eltra Co., Port Huron, 

Mich. 
Revere Elctm. Dlv,. Wallingford, Conn. 

Standard Wire & Cable.·Los Angeles, 
Cal. 

Teledyne Western Wire & Cable, Los 
Angeles, Cal. 

Tensolite, Tarrytown, N.Y. 
Texas Instruments, Attleboro, Mass. 
Times Wire & Cable. Wallingford, Conn. 
Victor Wire & Cable, L.A,. Cal. 
Whitmor Wire & Cable. No. Hollywood, 

Cal. 
Wire Research Corp., Chatsworth, Cal. 
Wireflex Inc., Calumet City, III. 
Zippertubing Co., Los Angeles, Calif. 

Wire, Strain Gauge 
CRM. Div. ConsoHdated Refining Co~ 

Mamaroneck, N.Y ................... Vol3el092 
Belden Corp. Elctrn. Div., Richmond, Ind. 
Birnbach Co., Inc., Freeport, N.Y. 
Cohn, Sigmund, Mt. Vernon, N.Y. 
Daburn elctrns. & Cable Corp., Bronx. 

N.Y. 
GTE Sylvania Inc., Newark, N.J. 
Judd Wire Div., Burlington, Mass. 
Leico Inds., Inc., New York, N.Y. 
Materials Resch. Corp., Orangeburg, N.Y. 
Molecu-Wire Corp., Farmingdale, N.J. 
Tensolite, Tarrytown, N.Y. 
Wire Research Corp., Chatsworth, Cal. 

Wire, TFE Insulated 
Alpha Wire Corp., Elizabeth, N.J. 

Vol 3.1314,1316,1333 
Cimco Wire & Cable, Allendale. N.J. 

Vol~1347 
Consolidated Wire & Assoc. Corps., 

Chicago. III ............................ , .. Vol3e1370 
Dearborn Wire & Cable Co •• Rosemont. 

III ....................................... Vol3e1381,1384 
Markel, L. Frank. & Sons, Norristown, 

Pa ............................................... Vol 3.1397 
TRW/Holyoke Wire & Cable, Holyoke. 

Mass ......................................... Vol3et414 
Anaconda Wire and Cable Co., New York, 

N.Y. 
Belden Corp. Elctrn. Div., Richmond, Ind. 
Birnbach Co., Inc., Freeport, N.Y. 
Cerro Wire & Cable Co., New Haven, 

Conn. 
Chemplast, Inc., Wayne, N.J. 
Cohn, Sigmund, Mt. Vernon, N.Y. 
Columbia Eletrn. Cables, New Bedford. 

Mass. 
Daburn Elctrns. & Cable Corp .• Bronx. 

N.Y. 
Gore, W.L. & Assocs., Inc., Newark, Del. 
lIT Surprenant Div., ClintOn, Mass. 
Leico Inds .. Inc., New York, N.Y. 
Malco, A Microdot Co., Inc., Chicago, III. 
Manhattan Elec. Cable Corp .• Brooklyn. 

N.Y. 
Molecu-Wire Corp., Farmingdale, N.J. 
Nat'l. Wire & Cable, Los Angeles, Cal. 
Norelcom Inds .. Inc .. Farmingdale, N.Y. 
Omega Engrg •• Inc •• Stamford. Conn. 
Phoenix Wire, Inc., S. Hero, VI. 
Revere Elctrn. Div., Wallingford, Conn. 
Standard Wire & Cable, Los Angeles, 

Cal. 
Storm Products Co., Los Angeles, Ca. 
Tensolite, Tarrytown, N.Y. 
Times Wire & Cable, Wallingford. Conn. 
Wire Research Corp., Chatsworth, Cal. 
Woven Elctrns., Mauldin, S. C. 

Wire, Test Lead 
Alpha Wire Corp., Elizabeth. N.J. 

Vol3e1336 
Columbia Elet,.,. Cables, New Bedford. 

Mass ......................................... Vol3e1352 
Consolidated Wire & Assoc. Corps., 

Chicago. III ..................... Vol 3.1370.1373 
Nat'l. Wire & Cable, Los Angeles. Cal. 

Vol 3.1406 
Smith. Herman H., Inc., Bklyn •• N.Y. 

Vol 3.796 
Belden Corp. Elctrn: Div., Richmond, Ind. 
Birnbach Co., Inc., Freeport, N.Y. 
Brand-Rex Co., Willimantic, Conn. 
Cities Svc. Co., Chester; N.Y. 
Daburn Elctrns. & Cable Corp., Bronx, 

N.Y. 
Dearborn Wire & Cable Co.; Rosemont. 

III. 
Essex .lnt'I, Inc., Sycamore, III. 
lIT Surprenant Div .• Clinton, Mass. 
Judd Wire Div.,.Burlington, Mass. 
Lynn Elctrns. Corp., Feasterville, Pa. 

PRODUCT INDEX & DIRECTORY 
Ma.nhatlan Elec. Cable Corp.. Brooklyn, 

N.Y, 
Pace Wire & Cable Corp., OceanSide, 

N.Y. 
Prestolite Wire Div" Eltra Co., Port Huron, 

Mich. 
Revere Elctrn. Div., Wallingford, Conn, 
Standard Wire & Cable, Los Angeles. 

Cal .. 
TRW/Holyoke Wire & Cable, Holyoke. 

Mass. 

Wire, Thermocouple 
CRM. Dlv. Consolidated Refining Co •• 

Mamaroneck, N.Y ................... Vol3el092 
Omega Engrg.. Inc •• Stamford. Conn. 

Vol2e1172 
Alnor Instr. Co., Chicago, III. 
Amperex Electronic Corp., Hicksville. 

N.Y. 
ARI Inds., Inc., Franklin Pk., III. 
Barber·Colman Co., Industrial Instrs. Div., 

Rockford, III. 
Bram Metallurgical-Chem. Co., Phila., Pa. 
Bristol Div, Waterbury, Conn 
Cerro Wire & Cable Co., New Haven, 

Conn. 
Cohn, Sigmund, Mt. Vernon, N.Y. 
Consolidated Wire & Assoc. Corps.. 

Chlcago.lII. 
Oaburn Elctrns. & Cable Corp .• Bronx, 

N.Y. 
Dearborn Wire & Cable Co •• Rosemont. 

III. 
Gavitt Wire & Cable Div., Brookfield, 

Mass. 
GTE Sylvania Inc .. Newark .. N.J. 
Honeywell, Ft. Washington, Pa. 
Hoskins Mfg. Co., Detroit, Mich. 
Leeds & Northrup Corp., No. Wales, Pa. 
Leico Inds., Inc., New York, N.Y. 
Marlin Mfg. Corp., Cleveland, Ohio 
Moleeu-Wire Corp., Farmingdale, N.J. 
RDF Corp., Hudson, N.H. 
Revere Elctrn. Div., Wallingford, Conn. 
Standard Wire & Cable. Los Angeles. 

Cal. 
Tensolite, Tarrytown, N.Y. 
Thermo Elec: Co., Inc., Saddle Brook, N.J. 
TRW/Holyoke Wire & Cable. Holyoke. 

Mass. 
Victor Wire & Cable. L.A •• Cal. 
Wire Research Corp., Chatsworth, Cal. 

Wire, Transmission-See 
Cable. Transmission Line 

Wire, Twisted Pair 
Alpha Wire Corp., Elizabeth. N.J. 

VOI3e1317.1326 
Consolidated Wire & Assoc. Corps •• 

Chlcago.IIL ......... Vol3e1356.1363.1368 
Daburn Elctrns. & Cable Corp •• Bronx. 

N.Y ............................................. Vol3e1374 
Dearborn Wire & Cable Co •• Rosemont. 

III ................................................. Vol 3e1386 
Manhattan Elee. Cable Corp •• Brooklyn. 

N.Y ................................... Vol3e1391.1392 
Markel, L. Frank & Sons, No .... lstown. 

Pa ............................................... Vol 3e1397 
Belden Corp. 'Eletm. Div., Richmond. Ind. 
Brand-Rex Co., Willimantic. Conn. 
Clmco Wire & Cable, Allendale, N.J. 
Columbia Eletrn. Cables. New Bedford. 

Mass. 
Gavit! Wire & Cable Div., Brookfield, 

Mass. 
Gore, WL & Assocs., Inc., Newark, Del. 
Hatfield Wire & Cable Div., Linden, N.J. 
Lynn Elctrns. Corp .. Feasterville, Pa. 
Malco. A MicrodOt Co .. Inc., Chicago, III. 
Mupac Corp., Brockton, Mass. 
Saxton Prods., Congers, N.Y. 
Standard Wire & Cable. Los Angeles. 

Cal. 
Storm Producta Co •• Los Angeles, Ca. 
Superior Cable Div., Hickory, N.C. 
3M Co. Electro Prods. Dlv., St. Paul, 

Minn. 
Times Wire & Cable, Wallingford. Conn. 
Wireflex Inc., Calumet City, III. 
Woven Elctrns., Mauldin, S. C. 

Wire & Cable Ties 
Alpha Wire Corp •• Elizabeth, N.J. 

Vol 3.1338 
ETC. Div. ITT. Cleveland. Ohio Vol 3"664 
GC Electronics. Rockford. ilL .. Vol3e679 

Ico/Rally, Palo Alto. Cal ......... Vol3e13741 
Pandult Corp •• TinleyPk,. III ... VoI3eI408 
Transcon Mfg. Co •• Dallas, Tex, 

Vol 3.1412 
All States Plastic Mfg. Co., Inc., Chicago, 

III. 
Allied Elctrns., Chicago. III. 
Birnbach Co., Inc., Freeport, N.Y. 
Copperweld BimetalliCS, Glassport, Pa. 
Daburn Elctrns. & Cable Corp •• Bronx. 

N.Y. 
Eaton Corp., Engired. Fasteners Div., 

Cleveland, Ohio 
Electrovert, Mt. Vemon, N.Y. 
Gardner-Denver Co., Quincy, III. 
Grayhlll Inc •• laGrange. III. 
Hanscom, H.F. Co., Inc., Providence, R.1. 
lIT Holub Inds., Sycamore, III. 
K. C. C. Shokal Ltd., Nada·ku, Kobe 657. 

Japan 
Mann, Henry Inc., Feasterville, pa. 
Plastiglide Mig. Corp., Santa Monica, Cal. 
Richeo Plastic Co., Chicago, 11.1. 
Saxton Prods., Congers, N.Y. 
Sjoberg, C. & Son, Inc., Cranston, R.1. 
Thomas & Betts Co., Elizabeth, N.J. 
3M Co. Electro Prods. Dlv •• St. Paul. 

Minn. 
TRWAHolyoke Wire & Cable. Holyoke. 

Mas's. 
Waldom Elctrns., Inc.. Chicago, III. 
Weckesser Co., Inc .. Chicago, III. 
Zeus Ind·1. Prods., Raritan, N.J. 
Zippertubing Co., Los Angeles, Calif. 

Wire Cutters, AutomatiC 
Eraser Co .. Syracuse, N.Y. 
Eubanks Engrg .. Monrovia, Calif. 
MacDonald & Co., GI",ndale, Calif. 
Mann, Henry Inc., Feasterville, Pa. 
Molex Inc., Lisle, III. 
Techni-Tool, Inc., Philadelphia, Pa. 
Tech. Devices Co.; Culver City, Calif. 
Western Elctrn. Prods. Co., San Clemente, 

Cal. 

Wire Cutters, Hand Operated 
Channellock. Inc •• Meadville, Pa. 

. Vol3eI235 
Jonard Inds. Corp .• Bronx. N.Y. 

Vol4e559* 
Vaco Prods. Co •• Chicago,.IIL 

Vol 3eg53.1242 
Allied Elctrns •• Chicago. III. 
Belden Corp, Elctrn. Div., Richmond, Ind. 
Blonder-Tongue Labs .. Inc., Old Bridge, 

N:J. 
Clauss Cutlery Co., Fremont. Ohio 
Communications Technology Corp" Los 

Angeles, Cal. 
Engineering & Elctrn. Devices, Inc., Los 

Angeles, Calif. 
Erikson Specialized Tool Co., Pica-Rivera, 

Cal. 
ETC. Dlv.ITT. Cleveland. Ohio 
GC ElectronicS. Rockford. III. 
General HardWare Mfg, Co .. New York, 

N.Y. 
Henes Mfg. Co., Phoenix, Ariz. 
Hollis Engrg., Inc., Nashua, N.H. 
Hunter Tools, EI Monte, Calif 
Ideal Industries, Inc., Sycamore, III. 
lIT Holub Inds., Sycamore, III. 
Klein, Mathias & Sons, Chicago, III. 
MacDonald & Co .• Glendale, Calif. 
Manger Elec. Co., Inc., Stamford, Conn. 
Mann, Henry Inc .. Feasterville, Pa. 
Norelcom Inds., Inc., Farmingdale, N.Y. 
Porter, H.K., Inc .. Somerville, Mass, 
Techni-Tool, Inc., Philadelphia, Pa .. 
Thomas & Betts Co., Elizabeth, N.J. 
Utica Tool Co., Inc., Orangeburg. S.C. 
Vigor CO;; New York, N.Y. 
Waldom Elctrns •• Inc .•. Chicago. III. 
Xcelite, Inc., Orchard PIIrk, N.Y. 

Wire Cutting & Stripping 
Services-See Services. 
Wire Cutting & Stripping 

Wire Forms-See Forms, Wire 

196 Mfrs. in Bold ·face with page numbers describe this product in the White pages. 



Product Index & Directory 
Wire Markers (All Types)-Also I Norelcom Inds., Inc., Farmingdale, N.Y. 

See Strips, Marker & Standard Wire" Cable, Lo~ Angeles, 
F . Cal. 

anmng Storm Products Co., Los Angeles, Ca. 
Alpha Wire Corp., Elizabeth, N.J. Texas Instruments, Attleboro, Mass. 

Vol 3-1341 3M Co., St. Paul, Minn. 
Panduil Corp., Tinley Pk., III ... Vol 3-1408 3M Co., Dielectric Materials & Sys. Div., 
Ackerman Gould Co., Inc .. OceanSide, St. Paul,Minn. 

N.Y. . . Times Wire" Cable, Wallingford, Conn. 
Brady, W.H. Co., Milwaukee, WISC. VictOr Wire" Cable, LA., Cal. 
Electrovert, Mt. Vernon, N.Y. Wire Research Corp., Chatsworth, Cal. 
Excel Specialty Corp., Chicago, III. Zippertubing Co., Los Angeles, Calif. 
GC ElectroniCS, Rockford, III. 
Ideal Industries, Inc., Sycamore, III. 
K. C, C. Shokai Ltd., Nada-ku, Kobe 657, 

Japan 
Manger Elec. Co., Inc., Stamford, Conn. 
Mann, Henry Inc., Feasterville, Pa. 
Markel, L. Frank " Sons, Norristown, 

Pa. 
Nat'l. Band & Tag, Newport, Ky. 
Norelcom Inds., Inc., Farmingdale, N.Y. 
Plymouth Rubber Co., Inc., Canton, Mass. 
Sjoberg, C. & Son, Inc., Cranston,'R.1. 
Storm Products Co., Los Angeles, Ca. 
Thomas & Betts Co., Elizabeth, N.J. 
Zippertubing Co., Los Angeles, Calif. 

Wire-Marking Machines, 
Automatic 

Ackerman Gould Co., Inc., OceanSide, 
N.Y. 

Artos Engrg. Co., New Berlin, Wisc. 
Brady, W.H.Co., Milwaukee, Wisc. 
Conrac Corp., Westminister, Cal. 
Kingsley Mach. Co., Hollywood, Calif. 
Matthews, Jas & Co., Pittsburgh, Pa. 

Wire-Marking Machines, Hand 
Operated 

Ackerman Gould Co., Inc., OceanSide, 
N.Y. 

Kingsley Mach. Co., Hollywood, Calif. 
Matthews, Jas & Co., Pittsburgh, Pa. 
Zippertubing Co., Los Angeles, Calif. 

Wire Measuring & Cutting 
Machines 

Alpha Wire Corp., Elizabeth, N.J. 
Vol 3-1336 

Birnbach Co., Inc., Freeport, N.Y. 
Conrac Corp., Westminister, Cal. 
Durant Digital Instrs., Watertown, Wisc. 
Eraser Co., Syracuse, N.Y. 
Hykon Mfg. Co., Alliance, Ohio 
Kahle E~grg. Co., Union City, N.J. 
Laser Technology, Inc., N. Hollywood, 

Calif. 
Mann, Henry Inc., Feasterville, Pa. 
Molex Inc" lisle, III. 
Nat'l, Wire" Cable, Los Angeles, Cal. 
Western Elctrn. Prods. Co., San Clemente, 

Cal. ' 

Wire Shielding-Also see 
Braid, Cable 

Alpha Wire Corp., Elizabeth, N.J. 
Vol 3-1332 

Perfection Mica Co" BensenVille, III. 
Vol2e1189 

TRW/Holyoke Wire" Cable, Holyoke, 
Mass, ........................................ Vo13-1414 

Amphenol Sales Div., Bunker Ramo 
Corp., Broadview, III. . 

Amphenol Sams Div., Chatsworth, Cal 
Belden Corp. Elctrn. Div., Richmond, Ind. 
Birnbach Co., Inc., Freeport, N.Y. 
Cal-Metex Corp., Inglewood, Cal. 
Cities Svc. Co., Chester, N.Y. 
Co-Operative Inds., Inc., Chester, N.J. 
Consolidated Wire " Assoc. Corps_, 

Chicago,lII. 
Copperweid Bimetallics, Glassport, Pa. 
Daburn Elctrns. " Cable Corp., Bronx, 

N.Y. 
Estes Engrg. Co., Gardena, Calif. 
Manger Elec. Co., Inc., Stamford, Conn. 
Metex Corp., Edison, N.J_ 
Nat'l. Wire" Cable, Los Angeles, Cal. 

Wire Strippers, Automatic 
GC ElectroniCS, Rockford, 111 .. _ Vol _79 
Artos Engrg. Co., New Berlin, Wisc. 
Burndy Corp., Norwalk, Conn. 
Carpenter Mfg. Co., Inc., Manlius, N.Y. 
Eraser Co., Syracuse, N.Y. 
Eubanks Engrg., Monrovia, Calif. 
Ewald Instrs. Corp., Kent, Conn. 
Gardner-Denver Co., Quincy, III. 
High Speed Hammer Co., Inc .. Rochester, 

N.Y. 
MacDonald & Co., Glendale, Calif. 
Mann, Henry Inc., Feasterville, Pa. 
Molex Inc., Lisle, III. 
Omega Engrg., Inc., Stamford, Conn, 
Taylor-Winfield Corp., Warren, Ohio 
Techni-Tool, Inc., Philadelphia, Pa. 
Tech. Devices Co .. Culver City, Calif. 
Thomas & Betts Co., Elizabeth, N.J. 

Wire Strippers, Hand 
Operated 

GC ElectroniCS, Rockford, III ... Vol _79 
VacoProds; Co., Chicago, III. 

. Vo13e953,1242 
Allied Elctrns., Chicago, III. 
American Elec. Heater, DetrOit, Mich. 
Belden Corp. Elctrn. Div., Richmond, Ind. 
Blonder-Tongue Labs., Inc., Old Bridge, 

N.J. 
Carpenter Mfg. Co., Inc., Manlius, N.Y. 
Channellock, Inc" Meadville,Pa. 
Clauss Cutlery Co., Fremont, Ohio 
Communications Technology Corp., Los 

Angeles, Cal. 
Engineering & Elctrn. Devices, Inc., Los 

Angeles, Calif. 
Eraser Co., Syracuse, N.Y. 
ETC, Div, ITT, Cleveland, Ohio 
Ewald Instrs. Corp., Kent, Conn. 
Gagne Assocs., Inc., Binghamton, N.Y. 
Gardner-Denver Co., Quincy, III. 
General Hardware Mfg. Co., New York, 

N.Y. 
Greenlee Tool Co., Rockford, III. 
Hunter ToolS, EI Monte, Catif 
Ideal Industries, Inc., Sycamore, III. 
ITT Holub Inds., Sycamore, III. 
Jonard Inds. Corp., Bronx, N, y, 
Klein, Mathias & Sons, Chicago, III. 
MacDonald & Co" Glendale, Calif. 
Manhattan Elec. Cable Corp.,' Brooklyn; 

N.Y, 
Mann, Henry Inc.,Feasterville, Pa. 
Stevens, Geo. Mfg .. Co., Inc., Chicago, III. 
Techni,Tool, Inc., Philadelphia, Pa. 
Teledyne Kinetics, Solana B",ach, Cal. 
Telvac Instr. Co., Van Nuys, Cal. 
Thomas & Betts Co., EIi?abeth, N:J. 
Utica Tool Co., Inc., Orangeburg, S.C. 
Waldom Elctrns., Inc., Chicago, III. 
Western Elctn'l. Prods .. Co:, San Clemente, 

Cal. . 
Xcelite, Inc., Orcha(d Park, N.Y. 

Wire Strippers, Therll1al 
American Elec, Heater, DetrOit, Mich. 
Eraser Co., Syracuse, N.Y. 
Hunter Tools, EI Monte, Calif 
Ideal Industries, Inc., Sycamore, III. 
MacDonald & Co., Glendale, Calif. 
Mann, Henry Inc., Feasterville, Pa. 
Pioneer MagnetiCS, Santa Monica., Cal. 
Techni-Tool, Inc., Philadelphia, Pa. 
Teledyne Kinetics, Solana Beach, Cal. 

Thomas & Betts Co., Elizabeth, N.J. 
Western Elctrn. Prods. Co., San Clemente, 

Cal. 

Wire Stripping Chemicals-
• See Chemicals, Wire 
Stripping 

Wire TWisters, Automatic 
Carpenter Mfg. Co., Inc., Manlius, N.Y. 
Eraser Co., Syracuse, N.Y. 
Gardner-Denver Co., Quincy, III. 
Jonard Inds. Corp., Bronx, N.Y. 
MacDonald & Co., Glendale, Calif. 
Mann, Henry Inc., Feasterville, Pa. 
Storm Products Co., Los Angeles, Ca. 
Techni-Tool, Inc., Philadelphia, Pa. 

Wire TWisters, Hand 
Operated 

Carpenter Mfg. Co., Inc., Manlius, N.Y. 
E,aser Co., Syracuse, N.Y. 
Jonard Inds. Corp" Bronx, N,Y. 
Klein, Mathias & Sons, Chicago, III. 
MacDonald & Co., Glendale, ·Calif. 
Mann, Henry Inc., Feasterville, Pa. 
Permaluster, Inc., Burbank, Calif. 
Storm Products Co" Los Angeles, Ca, 
Techni-Tool, Inc., Philadelphia, Pa. 

Wiring Panels & Boards, 
Computer-See B'oards, 
Programming 

Work Positioners, Circuit 
Board & Chassis-See 
Holders, Ckcuit Board; Jigs 

Work Stations, Clean-See 
Rooms, Clean, Dust-Free 

Wrenches 
Channellock, Inc., Meadville, Pa, 

Vol 3-1235 
Jonard Inds. Corp., Bronx, N.Y. 

Vo14es59* 
Vaco Prods, Co., Chicago, III. Vol 3-1242 
Allen Mfg. Co., Hartford, Conn. 
Communications Technology Corp .. Los 

Angeles, Cal. 
Desco Mfg. Co., Glendale, Calif. 
Dialight Corp., Brooklyn, N.Y, 
Erikson Specialized Tool Co., Pica-Rivera, 

Cal. 
Gardner-Denver Co., Quincy, III. 
General Hardw.are. Mfg. Co., New York, 

N.Y. " 
Glenalr, Inc., Glendale, Calif. 
Huntet ToOIS,EI. ~onte, Calif 
Kawecki Berylco I'nds., Inc.; New York, 

N.Y. 
Klein, MathiaS & Sons, Chicago, III. 
MacDonald.& ·Co., Glendale, Calif. 
Moody Tools, Inc., Proi(iqence, R.1. 
Owatonna Tool Co., Owatonna, Minn. 
Raymond Engrg. Inc., Middletown, Conn. 
Skyo Industries In~., Deer Park, N.Y. 
Tect,"i-Tool, Inc., Philadelphia, Pa. 
Thomas &. Betts Co., Elizabeth; N.J. " 
Utica Tqol Co.; Inc., Orangeburg, S.C. 
Vigor Co., New York, N.Y. 
.Xoelite, Inc:, Orchard Park, N.Y. 

X-I=\ay . Inspection Equipment 
Automation Inds., Danbury, Conn. 
Bendix Corp., Ann Arbor, Mich. 
Biddie, James G., Plymouth Meeting, 

Pa, 
Eastern Delta Corp., Fair Lawn, N.J. 
E.1. DuPont DeNemours & Co., 

Wilmington, Del. 
Gagne Assocs., Inc., Binghamton, N.Y. 
High Voltage Engrg. Corp., Burlington, 

Mass. 
Kaman Sciences Corp., Colorado Springs, 

Colo .. , 
Magnaflux Corp., Chicago, III. 

This is the Last Page of the Product Index/Directory 
Next page, 301, starts catalog section 

For addresses, phones and key personnel, see YELLOW Pages. 

Yokes, Deflection 
Nuclear Resch. Corp., Southampton, Pa. 
Panametrics Inc., Waltham, Mass. 
Princeton Elctrn. Prods., New BrunswiCk, 

N.J. 
Radiation Dynamics, Inc., Westbury, N.Y. 
Spatial Data Systems, Inc., Goleta, Cal. 
Spellman High Voltage Elctrns. Corp., 

Bronx, N,Y. 
Torr Labs., Los Angeles, Cal. 
Varian Assocs., Palo Alto, Cal. 
Watkins Johnson Co., Palo Alto, Cal. 

X-Y Axis Tables-See 
Simulators, Motion 

Xenon Lamp Power Supplies 
-See Power Supplies, ARC 
Lamp 

YIG Crystals-See Crystals, 
YIG 

Yokes, Deflection, 
Oscilloscope 

Syntronic Instrs., Inc., Addison, III. 
Vol 3-535 

CELCO, Mahwah, N,J. 
Shlgoto Inds., Ltd., New York, N.Y. 

Stackpole Carbon Co., Elctrn. Compo 
Div.-Soll Ferrites/Special Resistors, SI. 
Marys, Pa. 

Yokes, Deflection, Radar PPI 
Syntronlc Instrs., Inc" Addison, III. 

Vol 3-535 
CELCO, Mahwah, N.J. 
Stackpole Carbon Co., Elctrn. Camp. 

Div.-Soll Ferrites/Special ReSistors, SI. 
Marys, Pa. 

Yokes, Deflection, 
Cathode-Ray Tube 

CELCO, Mahwah, N.J, ................ Vol 1-332 
Syntronic Instrs., Inc., Addison, III. 

Vol 3-535 
Amperel< Elctronic Corp., Slatersville, 

R,I, 
Amperex Electronic Corp" Hicksville, 

N.Y. 
General Instr. Corp., Entertainment 

Elctrns. Prods. Grp., F.w. Sickles Div., 
Chicopee, Mass. 

GTE Sylvania Inc., Elctrn. Camps. Grp., 
Waltham, Mass. 

Intronies. Inc" Newton. MalJis. 
Rola-Jenson Div.lPemco" Inc., Cleveland, 

Ohio 
Shigoto Inds., Ltd., New York, N,Y. 
Stackpole Carbon Co., Elctm. Camp. 

Div.-Soll Ferrites/$pecial Resistors, SI. 
Marys, Pa. 

Stancor, Chicago, III. 
Triad-Ut,ad Div., Hunlington, Ind. 

Yokes, Deflection, TV Camera 
Syntronic Instrs., Inc., Addison, III, 

Vol3e535 
Amperex Elctronic Corp., SlaterSVille, 

R,I, 
CELCO, Mahwah, N.J. 
Cleveland Elctrns., Inc., Cleveland, Ohio 
Shlgoto Inds" Ltd., New York, N, y, 
Stackpole Carbon Co., Elctrn. Camp. 

Div.-Soll Ferrites/Special ReSistors, SI. 
Marys, Pa. 

Zener Diodes-See Diodes, 
Zener 

Zipper Tubing-See Tubing, 
Zipper 

Zone Boxes, Thermocouple
See T\'lermocouples, 
Eleme!1ts & Acessories 
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Introducing 

O.l.A.L. EEM: 
Your Instant Source of Product Information 

One swift, toll-free call is all it takes. 

Dial 800-645-9200 
Or, in N. Y.State, call 516 - 294-0990 collect. 

Immediately, our technical operators will tell you where 
you can find the products and services you need. They 

will provide you with the name of the supplier in your area, 
and direct you to the appropriate white pages of EEM 

for additional product catalog data~ 

This vital information is yours, 
at absolutely no cost. 

It's a service of the EEM System: 
Keeping you better informed. 

United Technical Publications 
645 Stewart Ave., Garden City, N. Y. (516) 248-9700 
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I 
ACTIVE COMPONENTS/FILTERS 

CATALOG CIRCUIT ASSEMBLIES 
SECTION CONTROLS & DRIVES 

Starting 
Page 

Vo1.2·308 
Vo1.2·323 
Vo1.2·32S 
Vo1.2·379 
Vo1.2·45S 
Vo1.2·544 
Vo1.2·588 
Vo1.2·S07 
Vo1.2·S30 
Vo1.2·S70 
Vo1.2·S80 
Vo1.2·S83 
Vo1.2·89S 
Vo1.2·984 
Vo1.2·993 
Vo1.2·1154 
VoI.2·1175 
Vo1.2·1181 

Product 
Section 

1100 
1700 
2200 
2300 
2400 
2700 
3130 
3450 
3500 
3700 
3800 
4500 
4800 
4900 
5100 
5300 
5500 
5700 

This volume contains: 

Amplifiers (Audio, Operational, etc.) 
Circuit Assemblies, Circuit Boards & Breadboarding Kits 
Controls, Control Components & Systems 
Crystals & Mechanical Tuning Devices; Oscillators 
Panel Components (Including Lighting & Readouts) 
Filters 
Integrated Circuits & Hybrid Microcircuits 
Microwave, Laser & Radar (Components/ Accessories) 
Motors, Rotating Components & Accessories 
Photoelectric Equipment & CompBnents 
Optical Equipment & Accessories 
Relays & Solenoids 
Semiconductors & Devices; Rectifiers (Non-Tube Types) 
Servomechanisms & Components 
Switches, Circuit Breakers, Fuses, Protective Devices 
Thermal Devices, Thermistors, Thermocouples, Thermostats, etc. 
Transducers & Associated Equipment 
Tubes, Tube Parts, Shields, Inserts, etc. 

consists of 3 volumes. The contents of Volumes 1 
and 3 are shown below. 

1 
test instruments 
equipment and systems 
Vol.1·301-940 

Power Supplies 

Communications 

Microwave Systems 

Telemetering 

Audio 

Test, Measuring and Recording 

Environmental Test 

Production Machinery 

Computing, Data Handling 
and Accessories 

eem/1973 

passive components 
materials/ hardware 
Vo 1.3~ 301.::1 420 ___ _ 
Capacitors 
Delay Lines 
Connectors 
Transformers 
Coils 
Insulators 
Hand Tools 
Resistors, Fixed and Variable 
Fans and Blowers 
Materials and Chemicals 
Wire, Cable and Accessories 
Cabinets, Fabricated Parts and Hardware 
Manufacturing Services 

Vol,2·301 



electronic engineers master 

1973-74 

53 product 
sections 
in 4 volumes 

Vol.l 

Vol.2 

Vol.3 

Vol.4 

TEST INSTRUMENTS 
EQUIPMENT & SYSTEMS 

ACTIVE COMPONENTS 
CIRCUIT ASSEMBLIES I FILTERS 
CONTROLS & DRIVES 

PASSIVE COMPONENTS 
MATERIALS I HARDWARE 

COMBINES PRODUCT CATEGORIES 
INCLUDED IN VOLS. 1,2, AND 3 

eern - Electronic Engineers Master saves you 
engineering, specifying and purchasing time. 
Manufacturers' catalogs are grouped under 
easy-to-remember headings. 

The 53 Product Sections categorize related 
electronic components, equipment, materials, 
instruments and systems, and fabrication 
services, enabling you to quickly compare and 
evaluate similar items. 

To find a specific manufacturer's catalog pages 
refer to the Index of Manufacturers which 
appears in two places in this volume, at the 
beginning of the green section and at the be
ginning of the white section. 

~ UNITED TECHNICAL PUBLICATIONS, INC. • 645 Stewart Avenue, Garden City, New York 11530 • (516) 248-9700 W Division 9f Cox Broadcasting Corporation 

Vol.2-302 CATALOG PAGES: (Vol.1-301 to 1-972) (VoI.2-301 to 2-1196) (Vol.3-301 to 3-1420) eem/1973 



electronic engineers master 

1973-74 

Index of manufacturers' 
catalog pages in 
volumes 1, 2, 3 & 41'73 
This alphabetical index provides page and 
volume number references for catalog 
pages appearing in all four volumes of EEM. 
Page number listings for Vol. 4 refer to 
the 1973 edition. 

Mfr. Vol./Page Mfr. Vol./Page Mfr. Vol./Page MIL Vol./page 

A 
Aaron-Davis ........... Vo 1.4·444,445' 

ACDC Eleclronics .... . ..... Vol.!·571-575 

A.D. Automation ........................ Vol.!·386 

ADC Products .. VoI.3·544-551, 1244, 1245; 
Vo1A·356 

A.D. Data Systems. . ... Vol.!·325 

AMP .................... Vol.!·322,323,578,579; 
VOI.2·546,547; VoI.3·556,557 

A.P. Circuit. . ............. VoI.2·551 

ALS Electronics .................. __ ... Vol.!.577 

American Technical Ceramics (ATC) 
VOI.3·342,343 

ATR Electronics. . ............. Vol.!·580 

ARRA. . .... VoI.2.608 

AVX Ceramics Corp. . ...... VoI.2.552,553; 
VoI.3·346-355 

Abbott Transistor Labs ..... Vol.!.581-593; 
Vol.3·1246,1247 

Accutronics ...................... VoI.2.380-383 

Active Control Instrumentation 
VOI.2·326,327 

Advanced High Voltage ...... Vol.!.594,595 

AII-Tronlcs ..... Vol.2·548-550 

Almond Instruments. .. ....... Vol.!·935 

Alpha Wire ... Vol.3·308,309,1311-1346; 
VoI.4·566-569' 

American Aerospace Controls 
VoI.2·328-332 

American Astrionics .... .. ...... Vol.!·321 

American Lava. 

American Vector 

.. .......... Vol.3·1074 

..... VoU·924-926 

American Zettler. . ...VoI.2·690-697, 
1004,1005; Vol.4·472,473* 

Amperex Electronics ... . ..VoU·308; 
Vo 1.2·1181-1183; Vo 1.3·344,345,521; 

VoIA·314,315' 

Amphenol 
Index Page .......... VoI.3·559; 
Other Pages .. Vol.2·462,463,l000-1003; 

Vol.3·560-648, 1040-1043, 1090, 1091, 
1202-1207; VoIA·357' 

Anadyne 

Anaren Microwave 

Andersen Labs. 

........ VoU·597 

...... Vol.4·438* 

.. ........ VoI.3·982,983; 
VoI.4·392,393* 

Applied Microwave ................ Vol.!·544 

Applied Research ..... Vol.2·607 

Ad-Vance Magnetics ............... Vo!.3·1006 Arco Electronics .............. VoI.3.357-361 

Aeroflex 

Airborn 

...... VoI.2·630 

..... ......... VoI.3·554,555 

Airco Speer Electronics .... VoI.3.519,1099 

Airllyte Electronics. . ............. VoI.2.631 

Aladdin Electronics ........ Vol.3.1248,1249 

Alco Electronic Products .... Vol.2.456-460, 
994-998; Vol.4·541 * 

Allard Instrument .. . ...... VoI.2·461 

Allen Avionics ................... VoI.2.544,545; 
VoI.3·978-981 

Allen-Brad ley .............. Vo!.3·1093-1098 

Allied Control ...................... VoI.2.683-687 

Allied Electronics ...... Vol.1.387; 
VOI.2·688,689; VoI.3·1250,1251 

Arcolectric Switch 

Arnold Engineering 

..... VoI.2·993 

.. VoI.3·1004,1005 

Arnold Magnetics ............... Vol.!.598-607 

Arnoux 

Artronic Instrument. 

..... Vol.!·390 

.. ..... Vo!.3·984 

Arvin Frequency Devices .......... VoI.2.379 

Associated Research ........ Vol.!·388,389 

Astrosystems ........... Vol.!·326,327 

Austron ................ Vol.!·391; Vo1.2·385 

Autronics . .. ..... VoI.2·333 

Avtel ......... Vol.!.608-613 

B 
Allied Systems ............................ VoI.3·553 B & K Instruments. ...... Vol.!·400,401 

* Volume 4, 1973 

Babcock Electronics .... VoI.2·700,701 

Bafco ..................... Vol.1·393 

Baleo Electronics ..... Vol.3·362,363, 
1100,1101 

Barber-Colman ............. Vol.2·632,633 

Beckman Instruments, Helipot Dlv. 
Vol.1·614; VOI.2·588,589; 

Vol.3·1102, 1208-1212; 
Va 1.4.432,446,492,493,498-502' 

Burr-Brown Research .... Vol.!·328,329; 
VoI.2·308,309,590 

Burroughs .... VoI.1·330 

Burton-Rogers (see Hoyt) 

Bussmann Mfg. ... VoI.2·1006-1011 

c 
C & A Products ........ Vol.1·331 

Beede Electrical Instruments CEA, Oiv. of Berkleonics .... Vol.1·619-_639; 
Vol.1·394.395 VoIA·447-449* 

Behlman Engineering ....... Vol.1·616,G17 C & K Components. Vol.2·1013-1021 

Bel Fuse... .. ................ Vol.3·986-991 CML Macarr ........... Vol.1.G41·645 

Beman Mfg. .. ..... VoI.3·649 CPS .. Vol.1·652; VoI.4·451' 

.Vol.1·310,311; VoI.2·1012; 
Va 1.3·11 13-1115,1214,1215 

Bendix Electronics 
Microwave Devices ... Vol.2·609; 

Vo!.3·654,1007 

C,S Corp. 

Berg Electronics 

Berkley Instruments. 

Bertan Associates. 

VoI.3.650-653 CTS Knights .... ........ Vol.2·397-399 

.. .. Vol.1·392 

.. ...... Vol.1·615 

Biddle Co., James G ............... Vol.l·399 

Bird Electronics.. . ....... Vol.!·396,397 

Bivar ........... Vol.3·1070,1071; VoIA'311* 

Bliley Electric ... ....... VoI.2·386-390; 
VoU·985 

CTS Micro Electronics ........... VoI.2·591, 
4700-4703,4750-4752 

CW Industries .. 

Cabtron Systems 

Caddell-Burns 

Caddock ElectronICs 

...VoI.2·1022 

.... VoI.3·314 

Vol.3·522,523 

.. VoI.3·1l03-1112; 
VoI.4·494* 

Blue M Engineering ... ........ Vol.1.382 Ca Ig Labs. ........ Vol.4·324,558 ' 

Bodine Electric ........................ VoI.2·634 

Boonton Electronics ....... Vol.1·402-408; 
Vo1.4·404 ' 

Borg-Warner Thermoelectronics 
VoI.2·1154,1155 

Bourns ... VoI.3·1199-1201 

Bowmar Instrument ................ VoI.2·334 

Brown Eleclro-Measurement . Vol.!·398 

Bucllanan Electrical Products .. Vol.3·558 

Bud Radio ..... VoI.3·310-313 

Bulova Watch Co. 
American Time Products 

VOI.1·618; VoI.2·680,681 

Frequency Control Products 
VOI.2·392-396,554 

Calilornia Instruments VOI.!·409,646,647 

Capitol Machine & Switch ....... VoI.2·999 

Carborundum 

Carling Electric 

Carter MIg. 

Carter Motor 

...... VoI.2·1157-1159; 
Vo!.3·1116-1118 

...... VoI.2·1023 

..Vo!.3·1213 

...... VoI.2·635 

Celco (Constantine Engineering Labs.) 
Vol.1·332 

Centra lab Electronics, Div. Globe Union 
VoI.2·592, 1024-1027; 

Vo 1.3·364, 1 07 5,1216,1217 

Centra lab Semiconductor, Globe Union 
Vo I. 2·6 70,671,896-898 

Channel lock .. VoI.3·1235 

Servo Products . .. ... VoI.2·984,985 Chassis Trak (see General Devices) 

eem/1973 See YELLOW SECTION for Local Sales and Oistributors' Offices Vo1.2·303 



INDEX OF MANUFACTURERS' CATALOG PAGES 

Mfr. Vol./Page Mfr. Vol./Page Mfr. VoL/Page Mfr. Vol./Page 

.. ...... VoI.2·489 Cherry Electrical Products 
VoI.2·1029.1036; VoI.4'325* 

Chesterfield Products ............... VoI.2·555 

Chicago Dynamic Industries ... VoI.2.1028 

Chicago Lock ..................... VoI.2.1037 

Chicago Miniature Lamp .... VoI.2.464·475 

Chicago Switch 

Christiansen Radio 

Christie Electric 

Chroma Iloy·Alcon 

Chronetics 

Chrono·Log 

.. VoI.2·476,477, 
1038·1045 

......... Vol.2·323 

.... Vol.1·648,649 

............ Vol.3·552 

Vol.1·410 

................... Vol.1·333 

Cimco Wire & Cable. .. ......... VoI.3.1347 

Cincinnati Sub Zero. .. ............ Vol.1.383 

Cir·Q·Tel 

Cirtech . 

.... VoI.2·556,557 

........................ Vol.2·402 

Clairex ................ VoI.2.672,673 

Clare & Co., C.P. . ...VoI.2·702·716; 
VoI.4·474·478* 

Clarke·Hess Comm. Research .... Vol.1·411 

Clarostat ............ VoI.3·1218,1219 

Cober Electronics ......... Vol.1·545 

Colorado Video ...... Vol.1·413·416 

Columbia Electronic Cables 
VoI.3·1348·1353 

Columbia Technical, Humiseal Div. 
VOI.3·516,517,1076 

Communication Transistor 
VoI.4·504,505* 

Component Resea rch Co. 
Index Page .......................... VoI.3·365; 
Other Pages ............... Vol.3·366-405; 

Compumod 

Computer Components 

Vol.3·Back Cover 

.......... Vol.1·650; 
VOI.4·452,453* 

.... VoI.2·717 

Computer Conversions .......... Vol.1·336; 
VoI.4·326* 

Computer Devices .............. VoI.3·993·995 

Computer Devices of Calif ....... VoI.2·636 

Computer Instruments .... Vol.2·593,1175; 
VOI.3·1220,1221 

Computer Labs. .. .... Vol.1·334,335 

Computer Products. .. .. Vol.1·651 

Concord Electronics ... VoI.3·655 

Connector Corp. .. .. Vol.3·656,657 

Connor·Winfield ............ Vol.2·400,401 

Consolidated Reactive Metals .. VoI.3·1092 

Consolidated Wire & Assoc. Corps. 
VoI.3·1354·1373 

Constantine Engineering Labs. 
(see Celco) 

Control Electronics .................... VoI.3·992 

Control Technology ............ VoI.2·986,987 

Corcom ............ Vol.2·558 

Cornell·Dubi I ie r ... .v 01.2 '559·561,718,719; 
VoI.3·406·410 

Corning Electronics 
Index Page .......... VoI.3·412 
Other Pages .. VoI.3·413·435,1120·1125 

Coto·Coil ............................ VoI.2·720,721 

Couch, S.H ................................. VoI.2·723 

Digitran. .. .......... VoI.2.1048,1049 

Display Devices ..... VoI.2·484,485 

Diversified Electronics .... VoI.2·730,731; 
VoI.4·479* 

Douglas Randall ........ VoI.2·404,732,733; 
Vo1.3·1252 

Drake Mfg. . .. ...... VoI.2·486,487 

Dranetz Engineering ..... Vol.1·423·427 

Duncan Electronics ....... VoI.3·1224,1225 

Electronic Hardware 

Electronic Instrument & Specialty 
Vol.2·740·743 

Electronic Measurements .. Vol.1·673·675 

Electronic MOlding·. .. ....... VoI.3·666 

Electronic Navigation Inds ....... VoI.2·314 

Electronic Research Co. (ERC) 
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Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

GENERAL PURPOSE 
MODEL 3542J - LOW COST FET IC 
These amplifiers are pin compatible 
with 741 types but provide signifi
cantly improved performance. 

25 pA max. Bias Current 
±50 f.1.VrC max. Voltage Drift 
Price (100-249) $4.50 

LOW BIAS/ELECTROMETER 
Low-level current amplification, pH 
probe buffering, long-term integra
tion or sample/hold, and a variety of 
other applications require amplifiers 
with very high impedance and very 
low input current. For applications 
requiring input currents as low as 
0.1 pA and input impedance as high 
as 10" fl, a FET input op amp is 
usually the best choice. For even 
more stringent requirements the 
varactor amplifier is the answer. 

MODEL 3522L-
LOW BIAS FET IC OP AMP 

1 pA max. Bias Current 
25 f.1.VrC max. Voltage Drift 
10" fllnput Impedance 
Floating Guarded Case 
Price (100-249) $12.50 

MODEL 3431J
VARACTOR/ELECTROMETER 
AMPLIFIER 

0.01 pA max. Bias Current 
30 f.1.VrC max. Voltage Drift 
10" fllnput Impedance 
Price (1-9) $55.00 

Burr-Brown 
,Operational Amplifiers 

• Burr-Brown's family of operational amplifiers is designed to 
meet the performance needs of your application at competitive 
prices. Each product incorporates the most appropriate technology 
to achieve the performance goals. Burr-Brown's state-of-the-art 
design and manufacturing technology includes thick film, thin 
film, hybrid and monolithic capabilities . 

• The operational amplifiers described on this page are only a 
sample of the many designs available. 

SPECIAL PURPOSE WIDEBAND/FAST SETTLING 
These amplifiers provide output This family of high speed op amps is 
voltage and current levels outside optimized to meet nearly all high 
the ran'ge available in IC op amps. speed signal processing require-
MODEL 3460-WIDE SUPPLY ments. Stability is assured by nomi-
RANGE FET nal 6 dB/octave frequency rolloff, 

±11 VDC to ±150 VDC Supply low output impedance, and low input 
Range capacitances. 
106 dB Open Loop Gain 
±140 V Common Mode Voltage 
Range 
25 pA max. Bias Cu rrent 
10 V/f.1.sec Slew Rate 
Price (1-9) $89.00 

LOW VOLTAGE DRIFT 
Burr-Brown manufactures the indus
try's broadest line of low drift op 
amps ranging from IC's to chopper
stabilized types, including the only 
FET input IC with low drift AND low 
noise. 

MODEL 3291/14-CHOPPER 
STABILIZED AMPLIFIER 

0.1 f.1.VrC max. Voltage Drift 
0.5 pArC max. Current Drift 
140 dB Open Loop Gain 
6 VI f.1.sec Slew Rate 
Price (1-9) $75.00 

MODEL 3521 L- LOW DRIFT FET 
INPUT IC OP AMP 
The only commercially available FET 
op amp with If.1.V/"C max. drift and 
TO-99 packaging. 

Other features are: 
250 f.1.V max. Offset Voltage 
10 pA max. Bias Cu rrent 
1.5 f.1.V p-p Input Noise 
Price (100-249) $28.00 

MODEL 3400A-WIDEBAND 
DIFFERENTIAL 
A differential FET input stage allows 
the 3400 to be used as a non-inverting 
buffer with bandwidth extending into 
the video range. 

100 MHz Bandwidth 
1000 V/f.1.sec Slew Rate 
Price (1-9) $55.00 

MODEL 3507J-FAST-SLEWING IC 
A low-cost IC amplifier offering fast 
transient response for applications 
such as A/D and 01 A conversion, 
multiplexing and samplel hold. 

120 V/f.1.sec Slew Rate 
300 /Lsec Settling Time 
Price (100-249) $7.50 

LOW INPUT CURRENT 
Amplifiers in this category combine 
low input current, low voltage drift, 
and low cost through the use of 
monolithic, super-!3 processing. 
MODEL 3502B-SUPER-!3 IC 

2 nA max. Bias Cu rrent 
5 f.1.V I"C max. Voltage Drift 
Price (100-249) $7.50 

BB 
The Industry's first reference book 
on Operational Amplifiers! 
From McGraw-Hili and Burr-Brown 

Vo1.2·308 

• This book is divided into two 
principal parts and two appendices. 
Part I considers the design of opera
tional amplifiers, provides insight 
into the factors which determine 
performance characteristics, and 
outlines the techniques available for 
their control. Part II presents an 
extensive selection of practical 
operational amplifier applications 

SEE SECTION 2000 FOR BURR-BROWN 
CONVERSION PRODUCTS AND ANALOG 
CIRCUITS SEE SECTION 3130 FOR BURR
BROWN ACTIVE FILTERS, RESISTOR 
CHIPS, CAPACITOR CHIPS, HYBRID CIR
CUITS 

and provides sufficient descriptions 
of operation to permit design adapta
tion from the specific circuits des
cribed. In Appendix A, the basic 
theory of operational amplifiers is 
reviewed to provide an accompanying 
reference. Appendix B gives concise 
definitions of the performance param
eters used to ch.aracterize opera
tional amplifiers and provides 
associated test circuits . 

• U.S. and Canada Price 15.00 
Dollars, Postpaid. 
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SEC. 1100 • AMPLIFIERS/ PREAMPLIFIERS 

BB 
Burr-Brown 
Instrumentation 

MODEL 3620L-
PREMIUM PERFORMANCE 
This modular amplifier has a number 
of useful features that make it most 
versatile. Gain is set by a single 
external resistor. The common-mode 
voltage is available for connection 
to signal shield or guard for improved 
noise rejection. Active low-pass fil
tering can easily be added externally. 

Wide Gain Range of 1-10,000 
±O.25 !-'V;oC, Voltage Drift, 1 !-'V, 
p-p Input Noise 
110 dB CMR 
±0.01 % Nonlinearity 
2" x 2" x 0.4" Package 
Price (1-9) $165.00 

STANDARD SERIES 
LOW COST, SMALL SIZE 
DUAL AND SINGLE OUTPUTS 
50 to 400 Hz INPUT 
EXCELLENT STABILITY 

5V output @ 250 mA, 500 mA and 
1 A 
±15 V output @ ±25mA, ±50 mA, 
±100 mA, and ±200 mA 

Burr-Brown's standard series of 
power supplies offers a wide range 
of output voltage and current ratings 
at very attractive prices. The standard 
supplies are current - limited to pro
tect the supply in an overload con
dition or during a temporary output 
short to common. Price range (1-9) 
$23.00 to $69.00 

and Data Amplifiers 
• These Burr-Brown differential-input amplifiers accurately 
amplify millivolt-level signals from strain-gauge bridges, thermo
couples, biological probes, and many other transducers. All have 
high input impedance, high common-mode rejection, and low 
input drift . 

• Burr-Brown has designed a variety of instrumentation amplifiers 
in order to optimize price I performance for specific applications. 
Amplifiers shown are only a few of many Burr-Brown designs 
available. 

MODEL 3625A
LOWEST COST 
The 3625 Series is opti mized for 
applications where cost is the para
mount factor, but where input signal 
quality cannot be sacrificed. Gain is 
set by a single external resistor. 

±3 !-'V;oC Input Drift 
2 !-'V, p-p Noise 
Price (1-9) $29.00 

Burr-Brown 
Modular 

MODELS 3600K and 3601K
DIGITALLY PROGRAMMED GAIN 
Typical applications for these ampli
fiers include low-level and high-level 
data acquisition in computer-con
trolled or auto-ranging systems. Gains 
are programmed by DTL or TTL level 
digital signals. 

Differential-Input 
(models with single-ended, non
inverting, FET input are available) 
±1 !-'VjOC Low Input Drift 
Many Gain Steps 

Model 3600 .. .46 levels, 0 to 3840 
Model 3601...44 levels, 0 to 1500 

±O.01% Non-Linearity 
Price (1-9) $245.00 

Power Supplies 
DUAL PRIMARY MODULES 
115 VAC or 230 VAC INPUT 
±15 Vdc @ ±50 mA, ±120 mA, and 
±200 mA 
47 to 1000 Hz INPUT 
EXCELLENT STABILITY 
These Burr-Brown power supply 
modules feature dual transformer 
primaries. By merely changing the 
input wiring, the power supply can 
be connected for 115 VAC or 230 
VAC operation. Price range (1-9) 
$39.00 to $95.00 

DC-DC CONVERTERS 
REGULATED ±15 VDC FROM 

UNREGULATED DC INPUT 
FAST TRANSIENT RESPONSE 
HIGH OUTPUT CURRENTS 
WIDE TEMPERATURE OPERATION 
The DC-DC Converter Modules from 
Burr-Brown provide maximum 
flexibility in systems design. The 
Model 546, for example, provides 
±15 at 120 mA from a 5 volt dc input 
and is therefore particularly useful 
for powering analog interface circuitry 
in digital systems. 

The other DC input modules provide 
4c15 Vdc from unregulated inputs 
ranging from 11 to 14 Vdc or 22 to 
34 Vdc. Price range (1-9) $69.00 to 
$148.00 

BB BURR-BROWN 
RESEARCH CORPORATION 
International Airport Industrial Park· Tucson, Arizona 85706 
TEL 602·294·1431 • TWX 910952·1111 • Cable, BBRCORP 
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SEE SECTION 2000 FOR BURR-BROWN 
CONVERSION PRODUCTS AND ANALOG 
CIRCUITS"SEE SECTION 3130 FOR BURR
BROWN ACTIVE FILTERS, RESISTOR 
CHIPS, CAPACITOR CHIPS, HYBRID CIR
CUITS 

amplifiers / DAC-ADC / multipliers-dividers 
analog functions/modular power supplies 
active filters/data conversion products 
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DYNAMICS 
DYNAMICS ELECTRONIC PRODUCTS INC· 12117 EAST SLAUSON AVENUE· SANTA FE SPRINGS· CALIF 90670 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645-9200 (IN N. Y. STATE CALL COLLECT (516) 294·0990) 

For over a decade Dynamics has been the acknowledged leader in the design and manufacture 
of instrumentation amplifiers for aerospace, laboratory and industrial applications. A complete 
range of differential, single-ended and charge amplifiers with various options and extra per
formance features, such as selectable filters, separate input and output zero controls and strain 
gauge power supply, are available. Many models have dual isolation 1 OOmA outputs, full scale zero 
offset controls, galvanometer matching networks and switched or fixed current limiting provisions. 

MODEL 7504 MQ 

A description of some of the models 
is given below. On the opposite 
page is a table of working 
parameters for each of the 
models described. 

Line Driver Differential DC Amplifier MODEL 7511 
Wide Bandwidth, fast overload recovery and 
ability to operate over long input cables 
without loss of common-mode rejection ratio 
makes this instrument ideally suited for driving 
long lines under adverse common-mode 
conditions. 

Automatic Programmable 
Differential DC Amplifier 
A choice of either fully automatic or 
remotely programmable gain switching 
is available. Symmetrical input circuitry 
(true differential configuration) may be 
connected for either inverting or 
non-inverting gain polarity. 

Vol.2·310 

MODEL 7514 
High Gain Differential DC Amplifier 
Two standard models accommodate 
eighteen options to offer the designer 
the widest selection of operating 
parameters. Gains from .1-3300, 
common-mode operating level of 
±20V make this the most 
popular model. 
Options include dual outputs 
(±100 mAl, five and seven position 
wideband filters. 

MODEL 7350 
Triple Mode Differential 
Charge Amplifier 
Isolated Charge Amplifier, Differential 
DC Amplifier, AC Line Amplifier, three 
gain options, dual outputs and filters 
make the Model 7350 one of the most 
versatile instrumentation 
amplifiers available. 

MODEL 7525 
Wide Band (DC to 2 MHz) 
Differential DC Amplifier 
Designed to provide maximum speed, 
performance, and reliability in high 
speed data acquisition systems. 
Compatible with all tape recorders 
for direct recording. 

MODEL 7520 
Fast Recovery DC Amplifier 
14 options available on two basic 
models offer the systems designer 
a wide selection of operating 
parameters. All controls are front 
panel mounted for easy access. 
Recovery time is less than 50 p.s. 

MODEL 7521 
50 Volt Common-Mode/Wide Band 
DC Amplifier 
Designed for use in data acquisition 
systems having common-mode 
voltage levels up to ±50V. The unit 
utilizes integrated circuits. Twelve 
options are offered. Complete 
compatibility with Dynamics 7514, 
7520 and 7525 amplifier line. 

MODEL 7528 
Economical Differential DC Amplifier 
High performance characteristics are 
found in a smaller assembly than in 
conventional instrumentation 
amplifiers. Ideally suited for data 
acquisition systems where multiple 
channels are required but space 
is limited. 
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Model Gain Range 

0.1 to 10 
7504 5 steps 

1.0 to 1000 
7511 10 steps 

0.1 to 3300 
7514 9 steps 

1.0 to 3300 
7520 7 steps 

1.0 to 3300 
7521 7 steps 

3.0 to 1000 
7525 6 steps 

1.0 to 3300 
7528 7 steps 

7350 
DC I to 3300 

mV/V 

Charge 0.01-3300 
mV/pC 

AC Line 1-33,000 
mV/pC 

MODEL 6364A 
Precision" Active" 
Electronic Fillers 
Phase matching to 

Accuracy 

±0.1% 

±0.1% 

±0.1% 

±0.1% 

±0.1% 

±0.1% 

±0.1% 

±O.l% 

±1.5% 

±2.5% 

within 1 0 is possible in the Linear 
Phase mode. Terminal Slopes of 
36 dB/Octave are standard with 
Butterworth and/or Linear Phase 
characteristics. Four different 
low-pass/high-pass frequency 
multipliers cover the frequency 
band DC to 1 MHz. 

Common Frequency 
Output Mode Response 

90 dB -3dB above 
±10V, ±100mA ±lOV 100 kHz 

120 dB -3dB above 
±10V, ±100mA ±10V 50 kHz 

120 dB -3dB above 
±10V, ±100mA ±20V 75 kHz 

120 dB -3dB above 
±lOV, ±100mA ±lOV 75 kHz 

120 dB -3dB above 
±IOV, ±100mA ±50V 75 kHz 

120 dB -3dB above 
±lOV, ±100mA ±20V 2 MHz 

±10V, ±10mA 120 dB -3dB above 
(lOOmAavailable) ±IOV 75 kHz 

120 dB -3dB above 
±IOV 75 kHz 

±10V, ±lOOmA 5mV/Vfrom -3dB 
de to 60 Hz 0.7 Hz to 75 kHz 

7.5 mV/Vfrom -3dB 
dc to 60 Hz I Hz to 50 kHz 

MODEL 7703/QK 
12 Channel Airborne 
Signal Conditioning System 
Provides operating power input! 
output interconnections and 

SEC. 1100 • AMPLIFIERS/PREAMPLIFIERS 

Slewing Zero 
Rate Noise Stability 

±200 flV plus 
6.0 V/ flS 1.0 mV IRTO ±50.0 flV/oCRTI 

±5 flV plus 
2.0 VI flS 5.0 fLV IRTO ± 1.0 fLV I °CRTI 

3.8V/,us ±5 fLV plus 
6.0 V /fLS 7.0fLV/RTO ±0.4/1V/oCRTI 
available) 

±2fLV plus 
2.0 VI flS 4.0 fLV/RTO ±0.4 fLV I °CRTI 

±2 fLV plus 
1.5 VII's 4.0 fLV/RTO ±0.4 fLV I °CRTI 

±3fLV plus 
20,0 V/fLS 15.0 fLV IRTO ±1.2 fLV/oCRTI 

1.5 V IfLS 4,0 fLV IRTO 
±3 fLV plus 

±1.0 flV/oCRTI 

±3 fLV plus 
4.0 fLV/RTO ±0.4 V I °CRTI 

1.5 V IfLS ±lmV plus 
.007pC·IO kHz ±0.5 mV/oCRTO 

±lmV plus 
.02 pC-lO kHz ±0.5 mV/oCRTO 

MODEL 301/303 
12 Channel Galvanometer 
Conditioning Unit 

mounting space for up to 12 Differential 
Amplifiers and signal conditioning 
channels. 

The Dynamics Model 301 is a 
12-channel rack-mounting 
Galvanometer Conditioning Unit 
which provides variable signal level 
attenuation and matching between a 
wide range of signal sources and 
oscillograph galvanometers. 

MODEL 7307 
Airborne Charge Amplifier 
A miniature, solid-state instrument 
ideally suited for airborne 
applications demanding accuracy 
and reliability. 

MODEL 7202 
Galvanometer Driver/DC Amplifier 
A solid state single ended DC 
Amplifier with 100 mA output 
current, variable offset, current 
limiting and filtering capability. 

Galvanometers ranging from low 
frequency high sensitivity to high 
frequency low sensitivity types are 
accommodated. Each of the channels 
have an 11-position sensitivity control 
with multi-turn trimming 
potentiometers, damping resistor 
selector, galvanometer reversing 
switch, and disconnect switch. 
Model 303 is a 6-channel 
configuration and is equal in all 
respects as the Model 301. 

No. of· Power Amplifier 
Model Type Channels Required 

7703/QK D.C. 12 28V DC Differential 

7202 

7307 

6364A 

Gain Range Accuracy 
0.1-330 

Gain Range 
,5-200 mv I pC 

Gain fc LP. 
I dc-I MHz 

Dynamics Electronic Products is 
represented throughout the United 
States and the world. Please see'our 
representative listings in the index. 

Gain 

1-1000 6 Poll Butterworth 
Selectable 3-10,000 Hz 

Noise Lin. 
5/lVRTI .05% 

f. Resp. Noise 
30 KHz .008 pCb 

Terminal Output 
fc H.P. Z (Input) Slope Capability 

de-I MHz 100MI1 36 dB/ oct ±lOv ±100 mA 

@DYNAMICS 
. 12117 EAST SLAUSON AVENUE· SANTA FE SPRINGS 

CALIFORNIA 90670 • TELEPHONE 945-2493 AREA 213 

FOR CURRENT SOURCE DATA CALL TOLL-FREE 800-645-9200 
UN N_ Y_ STATE CALL COLLECT (516) 294-09901 
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serving electronics 
'in many ways, better' 

WIDEBAND AMPLIFIERS 
Dynalab's high performance, 
general purpose, wideband am
plifiers are invaluable aids for 
a wide variety of instrumenta
tion and laboratory applica
tions. Accurate, stable gain with 
flat response assures depend
able performance. 

The Dynalab Model lOA and 12A Wideband Amplifiers are com
pact, self-powered units capable of extending the useful sensi
tivity of such instruments as oscilloscopes, voltmeters, counters, 
and analyzers, and are very useful for general purpose labora
tory applications. Both amplifiers have 20 dB of gain, with the 
lOA offering flat response to 150 mHz while the 12A has a flat 
response to 500 mHz. Two amplifiers of the same type may be 
cascaded. The units employ self-contained, rechargeable bat
tery power sources. 

The Model 20A has a built-in AC power supply. 

The amplifiers have a gain accuracy and response flatness 
typically better than ± 1 dB and the maximum output ratings 
are for 1 dB compression. Both the Models lOA and 12A have 
a noise figure of less than 5 dB. All amplifiers have nominal 
input and output impedances of 50 ohms and are provided with 
BNC input/output connectors. Other standard connectors are 
available at small extra charge. 

SPECIAL ORDERS-Wideband 
and bandpass ampl1f1ers are 
available on special order for 
frequencies up to, 3000 mHz, 
at powefs up to 100 watts. Sub
mit requirements for prompt 
quotation. 

The Model 20A Wide band Power Amplifier can provide high MODEL RESPONSE GAIN OUTPUT PRICE 
MODEL 20A level CW or swept output from signal generators, VHF/UHF test lOA 0.1.150 mHz 20dB +3dBm $275.00 

oscillators (such as the HP3200B), and sweepers over the 10 
to 500 mHz range at power levels up to 5 watts. The 20A Ampli- 12A 0.1.500 mHz 20dB +3dBm 525.00 
fier can also be used to supply r.f. amplification and power for 
experimental set-ups. 20A 10·500 mHz 20dB 5 Watts 1250.00 

TUNABLE 'FILTERS LABORATORY POWER SUPPLIES 

MODEL 32A 

The Dynalab tunable bandpass 
filters are available in approxi
mate octave tuning ranges over 
50 to 1000 mHz. 'These single 
section filters have 3 dB band
widths of approximately 5% of 
center frequency. Insertion loss 
is typically less than 1 dB. 

Input and output impedances are nominally 50 ohms. Standard 
connectors are BNC; others available on special order. 

MODEL 
30A 
21A 
32A 
33A 

SPECIAL 
CUSTOM 
PRODUCTS 

TUNING RANGE 
50-125 mHz 

125-250 mliz 
250-500 mHz 
500-1000 mHz 

High power cavity amplifiers 
t04000 mHz ..• Broadband 
models • Compact models • 
Submit requirements for 
prompt quotation. 

OTHER SPECIAL CUSTOM PRODUCTS 

PRICE 
$250.00 
260.00 
275.00 
290.00 

All models have precision reg
ulation with continuously vari
able output voltage and 
excellent voltage setting reso
lution. Other features of these 
outstanding units are: • Ad
justable current limiting • Re
mote programming • Floating 
output • Voltage,fcurre'n! me

tering • Line regulation <0.02% or 1 mv • Load regulation 
<0.02% or 1 mv • Ripple/noise <2 mv pop • Subrack sizes. 

51A 0-20V 
52A 0-20V 
53A 0-20V 
60A +Sv/-Sv 

0.5A 
1.A 
2A 
5Aea. 

$130.00 
155.00 
195.00 
375.00 

Elj~1J/ 
Subminiature 
UHF/S·BAND 
DISCRETE 
FILTERS 

59A 
58A 
59A 
50A 

0-40V 
0-40V 
0-40V 

0.5A 
lA 
2A 

$175.00 
195.00 
225.00 

Dynamic loads to 40v/2A 

• Filters 1 Hz to 4 gHz, all types. Multicouplers active/passive New tYPElof UHF/S-band discrete filters. Low-pass, high-pass, 
• Very stableLC oscillators • Wide Range VCO's 5 - 1500 bandpass, bandstop, and notch, 500 mHz through 2500 mHz. 
mHz • Step Diode Multipliers. Solid State Power Amplifiers. Very small. Overcomes stripline/coax style filter spurious re-
Other Special RF Circuits • Submit Requirements For Prompt sponses. SMA connectors. Submit specific requirements for 
Quotation. ~ ,prompt quotation. . 

~ 7804 Gloria Avenue 
. Van Nuys, California 91406 

CORPORATION (213) 781-3151 
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Eclron Field-Proven DC AMPLIFIERS 

400 
SERIES 

ENVIRONMENTAL 
SERIES 
Up to 100 G Shock 
-25°C to +71·e 
.5p.V rC Stability 
Thermal Shock Resistant 
Bridge Excitation 
RFI Resistant 
120 dB CMR 
100V CMV 
Gains to 1000 
Zero Suppression 
Rack or Stud Mounting 
Approx. 8 oz. wt. 
12 or 28V dc Power 
From $330 

I 500 
SERIES 

ECONOMY SERIES 
1 p.V rC optional 
114 dB CMR 
Gains x .01 to x 2500 
16 Amps per Rack 
3.5" high models 
80 kHz Bandwidth 
Sw. Selectable filter 
Dual outputs 
10 or 100 mA output 
Bridge Bal. & Completion 
Bipolar shunt Cal. 
Bridge Excitation 

Supplies 
20M ohm input 

Impedance 
From $135 

I 600 
SERIES 

INDUSTRIAL SERIES 
Strain Gage Conditioning 
Thermocouple 

Conditioning 
Thermocouple 

Linearization, 
Reference Junctions 
Multifunction Amplifiers 
Bridge Excitation 
Bipolar Shunt Cal. 
Expanded Scale 

Operation 
.2 p.V rC Zero Stability 
120 dB CMR 
300V CMV 
12 or 28V dc power 
115 or 220V ac power 
From $255 

700 
SERIES 

WIDEBAND SERIES 
100 kHz Bandwidth 
Manual Gain 
Programmable Gain 
Digital Storage 
Local Readout 
1 p'vre 
.003%rC Gain T.C. 
.01 % Gain Accuracy 
300V CMV 
126 dB CMR 
3-pole filters 
Dual outputs 
From $385 

manual gain 
From $745 

programmable gain 

COMPLETE SIGNAL CONDITIONING SYSTEMS 
The 14 channel system shown at the 
left is designed for Airborne or 
Vehicular service involving mod· 
erately high G forces. It includes 14 
stable 400 series amplifiers, a 
monitor meter and monitor selection 
switch, individual CAL switches, 
bridge excitation, bridge balance and 
optionally thermocouple 
conditioning. 

Data During 100G Shock (system 
not shown). Includes stable 
400 series amplifiers with subcarrier 
oscillators &. mixer, bridge 
excitation supply, FET simultaneous 
double shunt calibration (± 100% 
± 50%), Channel identification 
signal, and rechargeable Ni Cad 
batteries. Less than 2 Ibs. 
per channel. 

8133 Engineer Road, San Diego, California 92111 ~ C 
Phone (714) 278-0600jTWX 910-335-1259 c.cfr'o:n 

Specialists in Airborne, Marine and fndustrial Environments COR ~O ~~ ~ 
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ENI-the world's leader in solid 
state rf power aDlplifiers 

Covering the frequency spectrum of 10 KHz to 
560 MHz ENI offers a full line of solid state 
power amplifier models with outputs ranging 
from 300 milliwatts to more than 1000 watts. 
Capable of being driven by virtually any signal 
generator, frequency synthesizer or sweeper, 
ENI amplifiers are versatile and flexible sources 
of power for a wide variety of applications. 

Completely broadband and untuned, these 
highly linear units will amplify inputs of AM, 
FM, SSB, TV and pulse modulations with mini· 
mum distortion. Although all power amplifiers 
will deliver their rated power output to a 
matched load only ENI power amplifiers will 
deliver their rated power to any load regardless 
of match. ENI units are designed to internally 
absorb reflected power from a mismatched load. 

Whether used as a laboratory instrument or for 
an OEM application, ENI can provide the right 
unit to suit your requirements. 
Write to us for a copy of our complete catalog 
of amplifiers and power multi-couplers. 

40 WATT I MODEL 240L 
• 20 KHz to 

10 MHz 
coverage 

• 50 dB 
:!:1.5 dB 
gain 

• Useable 12 
Khz to 12 MHz 

• Up to 150 watts 
of saturated 
power out 

• Works into any load 

Unbelievable performance for a wide range 
of ultrasonic applications. Combine with the 
Model 420L and provide over 10 volts/ meter 
field intensities from 12 KHz to 280 MHz 
for EMI/RFI measurements. 

3 WATT I MODELS 300L & 300P 

.250 KHz to 110 
MHz coverage 

• 40 dB :!:1 dB gain 
• 5 watts pulse output 
• 50 ohms input/output 
• 300l complete with RF 

output meter and AC supply 

• 300P requires 25 volts at 0.9 amp. 

The lowest power members of the 300 fam
ily of amplifiers, these low noise, high 
dynamic range units are excellent for gen· 
eral laboratory work and signal distribution 
applications. 

20 WATT I MODEL 320L 

• 250 KHz to 
110 MHz 
coverage 

• 50 dB :!:1 dB 
gain 

• Up to 40 watts 
pulse output 

• less than 5 
Hanosec rise time 

• Unconditionally stable 

This low distortion unit is an outstanding 
performer in NMR / ENDOR spectroscopy 
for laser modulation. Constant forward 
power is available regardless of load 
impedance. 

50 WATT I MODEL 350L 

• 250 KHz to 
105 MHz 

• 50dB :!:1.5 
dB gain 

• Useable 120 KHz 
to 120 MHz 

• 90 watts pulse 
power 

• More than 100V RMS into 
high impedance load 

Portable and I ightweight, this unit is rugged 
enough for field operation and powerful 
enough for use in AM, FM, SSB and Data 
Communication Systems. 

100 WATT I MODEL 3100L 

• 250 KHz to 
105 MHz 

• Up to 180 
watts pulse 

• Operates from 
115/230V AC 
single phase line 

• Driven by any Signal 
generator 

• Works into any load 

Weighing less than 70 pounds and operating 
from single phase AC power, the 3100l is 
the highest output sol id state instrumenta
tion amplifier available. 

2.7 WATT I MODEL 403L 

• 150 KHz to 
250 MHz 
coverage 

• 37 db :!:1.5 
dB gain 

• 50 ohms 
input/output 

• 2.5 Nanosec pulse 
rise time 

• RF output meter 

The extended frequency coverage of this 
compact power ampl ifier along with its 
ability to work into any load make it ideal 
for general laboratory work as well as sig
nal distribution. 

20 WATT I MODEL 420L 

• 150 KHz to 250 MHz 
coverage 

• 45 dB :!:1.5 
dB gain 

• Useable 
100 KHz 
to 280 MHz 

• 25 watts 
saturated power 

• 8 dB noise figure 

This high reliability unit will withstand 20 
dB of overdrive for all load conditions. An 
excellent amplifier for TV distribution and 
EMI/RFI testing. 

.3 WATT I MODELS 500L & 500P 

• Flat 27 dB gain 
2 MHz to 500 MHz 

• 1.7 MHz to 560 MHz 
useable coverage 

• 8 dB noise figure 
• Thin film hybrid 

construction 

• 500l has AC power supply 

500l 

• 500P requires 24 VDC at 0.3 AMP 
500P 

These compact units deliver 300 milliwatts 
from 1.7 MHz to 560 MHz at low distortion. 
Brand new, these units utilize microelec- . 
tronic circuits on a microstrip mother board 
to achieve state·of-the-art performance at 
a very modest price. 

-.::il1 ... ELECTRONIC NAVIGATION INDUSTRIES INCORPORATED 
.~.1~ 3000 WINTON ROAD SOUTH. ROCHESTER, NEW YORK 14623 • (716) 473-6900 • TELEX 97-8283 ENI ROC 
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@introniM . 
Quality and Design Optimization is available in 
five families of Analog "Function Modules. 

MULTIPLIER/DIVIDERS 
Intronics' solid-state analog multiplier/dividers perform 
the four operations of multiplication ~ , squaring ~ , 

10 10 
square rooting v'1OZ:" and division ·10z • 

x 
These devices are available in six "stretchable" 
generic designs: 
Series M530 - Self-contained 
monolithic design. 1 MHz band
width with accuracies from 
2% to 112%. 
M440, M441 - Economy models 
- low cost, small size, wide 
bandwidth. 
M507, M50a - Features wide band
width of SMHz; accuracy to O.S.%. 
M610, M611 - Precision transcon
ductance, high pretrimmed accuracy 
to 0.2S%; 600kHz bandwidth. Offset 
drift only 100!'V/oC. 
M310, M311 - Precision Pulse-Modu
lation, accuracy to O.S%, excellent 
SO!'V;oC temperature stability. 
D210, D211 - Wide Dynamic Range, 
compact, two quadrant analog divider, excellent 
accuracies to O.S% over a 1000:1 range of divisor voltage, 
bandwidth independent. 
CRT DEFLECTION OPTIMIZERS. 

FAS30/1 settling from a 10V step input ± to within 0.01% 
in SOOnsec. 
FAS40/1 settling time to within 0.01.% in 1.S!,sec. 

• Fast Bipolar Inverting Input Amplifiers 
AS02 with settling.time of 60nsec to 0.1%. 
AS20/1/2 with settling time of 200nsec to 0.1% and 

1!,sec to .01%. 
RMS (ROOT MEAN SQUARE) TO DC 

CONVERTERS/VECTOR 
OPERATOR 
The R101/R301/R310 generic 
line of RMS operators rapidly 
compute the true RMS value of 
AC or DC (or combination) input 
waveforms. Solid-state circuitry 

directly synthesizes the equation for 
true RMS measurement: 

ERMS = "i f OT e(t)2 dt 
DC response simplifies calibration problems. 

R101 - General Purpose Converter, 
SOOkHz bandwidth, accuracy to 0.2%. 
R301, R310 - Precision Converters, 1 MHz 
bandwidth, accuracy to .OS%. 
VM101 VECTOR OPERATOR is a wide
band (1 MHz) solid-state module that ac
cepts bipolar AC/DC inputs, and which 
may be used to compute: (a) the instan

taneous value of vx2 + y2 ; (b) the average value 

of "x2 + y2; (c) the absolute or average value of 
X or Y. Two units may be connected to compute 

C102/C103 CRT Geometry/Focus-Correction Modules are 
used to create extremely linear displays at optimum focus on 
flat face magnetic-deflection CRT's. These modules accept 
horizontal (H) and vertical (V) input voltages, and generate VX2 + y2 + Z2. Application include: vector summation; 
three outputs: The firs( two outputs, the H and V signals rectangular-to-polar conversion; CRT-intensity correc-
corrected for 'pincushi,on' distortion, are fed to the horizontal tion; precision full-wave rectification. 
and vertical deflection amplifiers; the third output, a correc- POWER CONVERSION MODULES include generic types 
tion for dynamic focus, is fed to the dynamic focus amplifier. for both AC-to-Regulated.-DC voltage conversion, and DC-
Unique solid-state circuitry smoothly synthesizes these to-Regulated-DC voltage conversion. 
functions. These modules are internally set for total deflection Precision Modular Power Supplies accept 10S-12S VAC, SO to 
angles from 20 to 90 degrees, and are accurate to 0.1 % of 440 Hz input (other input voltages from 90 up to 240 VAC 
total deflection 'angles. Provision is made for external adjust- available as options), and provide single, dual, or triple, line-
ments. The C102 and C103 provide 10MHz and 1MHz band- and-load-regulated outputs preset to O.S% accuracy. Line 
widths, respectively. isolation is provided by the internal transformer, with special 
C201, C202 CRT Geometry-Correction Modules employ shielded, high-isolation units available on special order. Output 
economical transconductance techniques to generate the voltages available range from SV to 24V; with up to 10W total 
horizontal and vertical correction functions with 1% accuracy, output. Five-Volt logic supplies feature overvoltage protection, 
and 1 MHz bandwidth. A compatible focus-correction module and all units are short-circuit protected. 
(FC101) is available. Miniature Modular DC/DC Converters offer conversion effi-
DYNAMICALLY OPTIMIZED OPERATIONAL AMPLIFIERS ciencies greater than SO% and 3W output in only 2" x 2" x 0.4" 
are designed to optimize the most single important dynamic module dimensions. Dual-regulated (0.02% line and load) out-
parameter-settling time, which includes the total effect of puts are isolated from both input lines, and a sophisticated 
delay time, slew rate, and final settling to a specified percent input-filter design provides maximum power-source EMI/RFI 
error. These modules are especially useful in CRT display protection ... Input and output voltage options range from 
and converter applications. Generic types include: S to 30V, with single or dual outputs available, preset to 
• Fast FET Differential Input Amplifiers 1% accuracy. A metal case provides electrostatic shielding. 

Intronics' offers a wide variety of analog functions, both off the shelf and custom designed for your 
requirements. Call our Applications Engineering Department for further information. 

@ 
iniroides 

57 CHAPEL ST.lNEWTON, MASSACHUSETTS 02158/617-332-7350/TWX 710-335-6835 
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VERSATILITY IN AC INSTRUMENTATION [ ITHACO I 
LOW NOISE PREAMPLIFIERS - 100 SERIES 

• PREAMPS FOR HIGH AND LOW IMPEDANCE SOURCES 

• FREQUENCY RANGE .001Hz TO lMHz 

• GAINS TO 105 (100dB) 

• PREMIUM NOISE PERFORMANCE 

• VOLTAGE, CHARGE, AND CURRENT INPUT~ 

POST AMPLIFIERS - 400 SERIES 

• POST AMPS FOR VOLTAGE, CHARGE, AND STRAIN GAGE INPUTS 

• SINGLE·ENDED AND DIFFERENTIAL; RACK MOUNTABLE 

• COMPUTER, AUTOMATIC, AND MANUAL GAIN CONTROL 

• SELECTAB·LE FREQUENCY RESPONSE 

• GAINS TO 100dB; FREQUENCY RANGE 1Hz TO 100KHz 

LOG AMPLIFIERS, ATTENUATORS, INSTRUMENTS - 3100 SERIES 

• 80dB GAIN RANGE, 1Hz TO ~OOKHz FREQUENCY RESPONSE 

• LOGARITHMIC CONVERTER, LOG AND LINEAR RATIOS 

• COMPRESSION, EXPANSION, AND NORMALIZATION 

• MANUAL, REMOTE, OR COMPUTER CONTROLLED OPERATION 

• RECORD AND RECOVER WIDE DYNAMIC RANGE DATA ON A 
SINGLE TAPE TRACK 

LOCK-IN AMPLIFIERS AND RATIOMETERS 

• MODEL 391A DYNATRACT.M - HETERODYNE LOCK-IN AMPLIFIER 

• ISOLATED INPUTS AND INPUT TRACKING FILTER 

• O.lHz TO 200KHz; FULL SCALE SENSITIVITY TO 100 pv 

• MODEL 353 MODULAR LOCK.IN AMPLIFIER 

• SINGLE AND DUAL CHANNEL, LOGARITHMIC, RATIOMETRIC, 
AND AUTOMATIC PHASING SYSTEMS 

HYDROPHONES - 600 SERIES 

• HIGH SENSITIVITY WITH OPTIMUM NOISE PERFORMANCE 

• ONMIDIRECTIONAL 

• ALL MOLDED CONSTRUCTION WITH BUlL T.IN PREAMP 

• LOW SENSITIVITY TO HORIZONTAL AND VERTICAL ACCELERATION 

• FREQUENCY RESPONSE TO ABOVE 100KHz 

AUTOMATIC DATA ACQUISITION SYSTEMS - 900 SERIES 

• AUTOMATIC SIGNAL ACQUISITION, CONDITIONING AND RECORDING 

• DESIGNED FOR VIBRATION, ACOUSTICS, OTHER AC MEASUREMENTS 

• PROVISIONS FOR SYSTEM CAL AND ON LINE OUTPUT ANALYSIS 

• PORTABLE OR RACK AND PANEL CONFIGURATIONS 

• COMPUTER CONTROLLED OR AUTOMATIC OPERATION 

ITHACO alsa manufactures a· complete line ot precision variable electronic filters for use in all signal 
conditioning applications. See Section 2700. 

ITHACO INC, 735 W CLINTON STREET, ITHACA, 1'01 Y 14850 PHONE (607) 272-7640 TWX 510-255-9307 
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INSTRUMENTATION FOR MEASUREMENT BtCONTROL EFF 

Neff . Instrument Corporation offers a 
complete line of instrumentation 
amplifiers for laboratory, industrial, 
and aerospace applications with 
prices ranging from $100 to $3000. 
If your requirements are not met by 
one of the listed models, please 
contact our sales office listed below. 
Chances are they can suggest a 
model for your exact application. 
Many Neff Amplifiers include the following 
standard features. I ntegral Power Supply; 
Full Scale Offset; Multiplexed Output; Galvan. 
ometer Matching; Simultaneous Wideband 
and Narrow Band Outputs; I nput and Output 
Zero Control; 8 or 16 Channel Rack 
Enclosures; Single Channel Case. 
Products available on GSA. Please request 
Federal Supply Catalog. 

SYSTEM 620 

Features 

Gain 
Switch Steps 
Accuracy 
Variable Gain 
Input Impedance 

Bandwidth 

Output 

Common Mode 

Zero stability 

Noise 
10KHz 
10Hz 

Complete high·speed, low· level data acquisition system featuring 
amplifier·per·channel at price of low level multiplexer to provide 
isolation right at signal source with higher Common Mode 
Rejection, low noise and crosstalk and high accuracy. Includes 
high level filter and continuous analog output for each channel, 
50kHz throughput, local and remote modes, direct interface to 
computer. 64 channel system takes just 7" of rackheigbt. 
Is expandable to 256 or 2048 channels. 

Model 

119 122 124A 126 127 128 
20kHz 100kHz 100kHz 50kHz 100kHz 50kHz 

Chopper General 300 volt Multiplexed Automaticl General 
Stabilized. purpose CMV. Systems Programmable purllose 

I to 3000 I to 2500 1 to 2500 0.2 to 2500 I to 1000 0.2 to 2500 
I, 2, 5, ... 1000 I, 2, 5,. .1000 I. 2, 5, ... 1000 0.2. 0.5, I, ... 1000 Programmable 0.2, 0.5, I ... 1000 

0.1% and 0 .. 01% 0.1% and 0.01% 0.1% and 0.01% 0.1% 0.1% and 0.01% ±0.1% 
I to 3 Multiplier Ito 2.5 Multiplier 1 to 2.5 Multiplier I to 2.5 Multiplier 1 to 2.5 multiplier 

100 Megohms laO Megohms lao Megohms 10 Megohms 100 Megohms 10 megohm. 

20kHz 100kHz 100kHz 50kHz 100kHz 50kHz 
Filter-Switch Filter-Switch Filter-Switch Filter':'Switch Filter-Switch Filter-Switch 
Selectable Setectable Selectable Selectable Selectable Selectable 

± 10 volts, ±10 volts, ±10 volts, ±lO volts, ± 10 volts, ± 10 volts, 
±loo MA ±Ioo MA ±IOOMA ±IO MA ±100 MA ±IOO MA 

120db 120db 120db 120db 120db 120db 
±50 volts ±25volts ±300volt. ±IOvolt. ±10 volts ±IO volt. 

± 1 microvolt ± 5 microvolts ± 5 microvolts ±5 microvolts ± 5 microvolts ± 5 microvolts 
±0,2pvr C ±O.5JLv/oC ±O.Spv/'C ±1"vrC ±lpvrC ±Ipv/'C 

3"v RMS 2"v RMS 2pv RMS 2"v RMS 2". RMS 2pv RMS 
3,u.v peat-fo-peak O.Spv peak·fa-peak O.Spv peak-fa-peak l,uY peak·fa-peak 1.5,u.v peak-to·peak IJ.lv peak·to-peak 

Gain Preamplifier: 10 to 1000, selected Output Digital: 12 and 14·bits 
by plug·in module. Sample & hold: 75 nanoseconds 
(Extended to 0.1 to aperture 

1.000 with attenuator) Analog output: ± 10 volts fs 
programmable Gains of con~inuous each 

Amplifier: 1,2,4,10,20,40 channel 
Accuracy: ±0.01% 
Stability: ± 0.01 % for 6 months Linearity ±0.02% 

Temp. Coef.: ±0.005%/oC 
Calibration: ±1% adjustment Common Mode Rejection 120db DC to 60Hz 

Bandwidth DC to 5kHz Zero Stability Preamplifier: ±4!'v RTI 
±40!'v RTO 

Filter 1Hz to 1kHz Programmable Amplifier: ±50!'v RTO 
(plug·in module) 

Noise P-P 
Throughput 20kHz or 50kHz 

10Hz 100Hz 1kHz 

No sequence restrictions Preamplifier, RTI: l!,v 2!'v 7!'v 
Preamplifier, RTO: 50!'v 50!'v 50!'v 

Input Impedance 10 megohms Independent Prog. Ampl. RTI: 50!'v SO,av 50!'v 
of multiplex rate Prog. Amp!. RTO: 0.5mv 0.5mv O.Smv 

Max Input Voltage ±.20 volts 
DIMENSIONS (64 channel) 

7·inches h, 19·inches w, 23·inches d (Diff or common mode) 
Expansion: 256 or 2048 channels 

SALES OFFICES Albuquerque (505) 299·7658 • Boston (6In861·8620 - Chicago (312) 585·5485 - Cleveland (216) 261·5440 - Da"a. (214) 231·2573 - Dayton (513) 
426·5551 - Denver (303) 934·5505 • Detroit (313) 526·8800 - G .... nsboro (919) 273·1918 - Houston (713) 621·0040 - Huntsvi'" (205) 881·6220 0 Indianapolis (317) 
293·0696 0 Hartford (203) 633·0777 - Kan ... Citr (913) 432·4110 • Los AllJlle. (213) 245·9404 - Mllnu'" (414) 464·5555 o Minn4!lpolis (612) 544·9393 - Montreal (514) 
670·1212 • Newark (201) 687·8737 0 New Yorl! (914) 769·1811 - Orlando (305) 843·1510 - Ottan (613) 725·3354 - Philadelphia .(215) 887·9610 • Phoenix (602) 947·7841 • 
Pittsburgh (412) 371·94.49 - Rochester (716) 266·1400 - San Diego (714) 565·2555 • San Francisco (408) 244·1505 • Seattle (213) 357·2281 • St.Louis (314) 524·6900-
Toronto (416) 678·1500 - Vancouver, BC (604) 253·7136 - Washington, DC (215) 887·9610 

NEFF INSTRUMENT CORP., 1088 EAST HAMILTON ROAD, DUARTE, CALIFORNIA 91010' (213) 357·2281' TWX 910·585·1833 
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SEC. 1100 • AMPLIFIERS/ PREAMPLIFIERS 

OPAMP LABS ,INC. AMPLIFIERS 
172 S. Alta Vista Blvd., Los Angeles, Calif. 90036 

Telephone: (213) 934·3566 
- SEND FOR CATALOG-

We manufacture over 50 products 

FREE-50 
Industrial & 
Audio Operational 
Amplifier 
Applications 

POWER REQUIREMENTS 

OPERATIN'G TEMPERATURE 
RANGE (Case) 

INPUT 
Impedance (Open Loop) 
Offset Voltage 

(Rs = 10K) 
Bias Current 
Cammon Made Voltage 

Range 
Equivalent Drift 

(Rs = 10K) 
Equivalent Noise 

Common Mode 
Rejection Ratio 

TRANSFER 
Voltage Gain 

Unity - Gain 
BandWidth 

OUTPUT 
Impedance (open loop) 
Voltage Swing/Load 
Slewing Rate 
Full Power 
Maximum Current 
Peak Power 
RMS Power 
Level 
Total Harmonic dlstar· 
tian at full power. 

SIZE 

PRICE 

POWER REQUIREMENTS 
Power Supply Voltage 
Power Supply Current 

OPERATING TEMPERATURE 
RANGE (Case) 

INPUT 
Input Offset Voltage 
Input Bias Current 
Input Impedance 
Input Common Made 

Voltage Range 
Equivalent Input Drilt 
Equivalent Input Noise 

TRANSFER 
Internal Power 

Dissipation 
Open Loop Voltage Gain 
Unity·Gain Bandwidth 
Cammon Made Rejection 

Ratio 

OUTPUT 
Output Imr,edanCe 
Output Va tage 

Swing/Load 

Output C,apacitance 
Loading 

Output Slewing Rate 
Overload Recovery 

SIZE 

PRICE 

eem/1973 

MODEL 360M 
Microphone 
Preamplifier 

±12v to ±24v @ 30ma 
or +12vto +50v@30ma 
or -12v to - 50v @ 30ma 

- 20°C to + 85°C 

50, 250, and SOO Ohms 

-127 DBM 

Adj.: 30 to SO DB 

20 cy to 20 kc (-3 DB) 

10 ohms 

+ 14 DBM with ±24v 
0.25% 

I" Dia. x 2" 
Seated Height 

$30.00/1 to 99 
$27.00/100 to 999 

MODEL 4009 

MODEL 416 
D.C. Thru Audio 

Operational Power 
Amplifier 

±12v to ±24v 
±12 ma to ±30 ma 
plus load current 

-20° to +85~C 

20K 

±100 mv 
0.2,.a 

Up to ±30v 

±0.5mv/oC 
20 ,.v 

80 DB 

650 

2 mc 

0.5 Ohm 
Up to ±2OV/8 Ohms 
5v//l.sec 
D.C. to 20 kc 
2 Amps 
40w music 
lOw 
+40 dbm 

0.5% 

;." dia. x 3" 
Seated height 

i30.00/1 to 99 
25.00/100 to 999 

Medium Voltage 
D.C. Operational Amplifier 

±12v ±24v ±36v 
±2..Sma ±5ma ±8ma 

MODEL 435 
Medium Voltage 
D.C. Operational 

Amplifier 

+12v to ±25v 
±8 ma to ±15 ma 
plus load cunent 

20K 

±20mv 
0.5,.a 

Up to ±20v 

±20 ,.v/oC 
2,.v (-115 dbm) 

80 DB 

20,000 

2 me 

50 Ohms 
±2OV/50 Ohms 
5v/,.sec 
D.C. to 20 kc 
±400 ma 

2w 
+33 dbm 

0.05% @ +24 dbm 

5·Pin Modified TO·3 
Case Mates with 9·Pin 
Noval Tube Socket 

l3O.00/1.99 
25.00/100·999 

MODEL 440 
D.C. Thru Audio 

Operational Power 
Amplifier 

±12v to ±3Sv 
±12ma to ±30ma 
plus load current 

20K 

±100mv 
0.2 p,a 

Up to ±30v 

±0.5 mv/oC 
20,.v 

80 DB 

S50 

2 me 

0.1 Ohm 
±24v/4 Ohms 
5v//l.s 
D.C. to 20 kc 
7 Amps: 

100 Watts 
50 Watts 

< 0.5% any supply 
voltage & power level 

4'\11" x 5112" x 2%" 
Seated Height 

$SO.OO Model 440 
$3S.00 Model 440K Kit 

MODEL SM·100K 
Dual Channel 

50 W RMS or Mono 100 W 
Power Amplifier Kit 

115v· SO Cy .• 1 Phase 
@ 2.0 Amps 

, -20°C to +70oC 

Per Channel 
5K 

20,.v 

10 (20 DB) 

May be changed via 
Feedback 'Resistor 

0.1 Ohm 
±28v/8 Ohms 

D.C. to 20 kc 
5 Amps 
100 Watts 
50 Watts 

0.5% 

7" H x 19" w Panel-
Chassis Plug·ln Ampl. 
and Power Supply ._ 

Kit $170.00/ea, 
Wired $250.00/ea. 

MODEL 425 
Medium Voltage 
D.C. Operational Amplifier 

±12v ±2Sv 

±8ma ±15 ma 

-SsoC to + 1250 e - 55°e to + 125°C - 55°C to + 70°C OPERATINtl TEMPERATURE - 20°C to + 8SoC -20°C to +8S'oC 
RANGE (case) 

INPUT 
< 100 mv < 100 mv < 100 mv Input Offset Voltage ±20mv ±20mv 
0.2 p,a 0.2 p,a 0.2 p,a Input B las Current O.S p,a 0.5/1.a 
20 K 20K 20K Input Imredance 

(Oren oap) , 20K 20K 
±10v ±20v ±30v Inpu Common Mode 
< O.S mv/oC < 0.5 mv/oC < 0.5 mv/oC Voltage Range ±10v ±20v 
2,.v 2,.v 2,.v Equivalent Input Drift 

(Rs = 10K) ±20 ,.v/oC ±20 ,.v/oe 
Equivalent Input Noise 

(Rs = 1K) 2,.v (-115 dbm) 2',.v (-115 dbm), 

TRANSF~R 
Internal Power 

60 mw 24Dmw 600mw Dissipation 200 mw 7S0mw 
500 SSO 800 Open Loop Voltage Gain 5,000 20,000 
30 mc 30 mc 30 mc Unlty·Galn Bandwidth 2 mc 2 mc 

Common Mode Rejection 
60 DB 80 DB 80 DB Ratio BO DB BO DB 

OUTPUT 
2.5K 2.5K 2.SK outgut Impedance 

( pen Loop) 100 Ohms 100 Ohms 
±lOv/SOK ±20v/50K ±3OV/SOK Output VOlta5e 
± 8v/10K ±lSv/10K ±20v/10K Swing/Loa ±10v/1K ±20v/1K 
± 3v/ ,2K ± 8v/ 2K ±10v/ 2!( ±Bv/SOQ Ohms ±lBv/600 Ohms 

0.1 ,.1 
(+16 dbm) (+24 dbm) 

0.1,.1 0.1,.1 ±3v/50 Ohms ±7v/50 Ohms 
10v/,.s 10v/,.s 10v/,.s Outrut Slewing Rate 5v/,.s Sv/,.s 
5,.s 5,.s 5,.s Ful Power Output D.C. to 25 kc D.C. to 25 kc 

Low Silhouette Low Silhouette .Low Silhouette SIZE I" Dia. x 1%" 1" Oia. x 1%1" 
Modilied TO·5 Can Modified TO·S Can Modified TO·S Can Seat~dHeight Seated H~ight 

~10.00/1 to 999 PRICE *25.00/1 to 99 
B.00/1K to 10K 22.00/100 to 999 

See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2 0 319 
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PRESTON FLOATING DIFFERENTIAL 
INSTRUMENTATION AMPLIFIERS 

Preston's amplifiers deliver precision many times better than any other amplifier! 
Our "Balanced Precision" 8300 XWB Series have greatly improved performance 
to overcome the FOUR major sources of instrumentation amplifier errors! 

COMMON MODE REJECTION - Preston's CMR of 150 db at DC and 130 db at 60 Hz 
reduces errors by a factor of 3 to 10 times over the "next best" amplifier! 

TEMPERATURE STABILITY - Preston is 2 to 5 times better with a Gain TC of 
only 10 ppm/oC and Zero Shift of less than O.lp,V/oC RTI! 

PUMPOUT CURRENT - 10 times better! Stays under ¥2 nanoamp over the 
entire temperature operating range! 

OVERLOAD RECOVERY -10 times as fast! Recovers to within 
0.01 % in 30 p,sec! . 

The 8300 XWB Series is versatile, too! You can select from 
many combinations of ACCURACY, LINEARITY, and both FIXED 
and ADJUSTABLE BANDWIDTH! And they all have their own integral 

power supply and mount in standard RETMA racks. 

To obtain complete information on the 
entire Preston instrumentation amplifier 
line, ask for your copies of our technical 
literature, and for our new 12 page 
"Balanced Precision" brochure that shows 
how to determine the true performance of your instrumentation 
system, and how Preston's 8300 XWB Series amplifiers will deliver all the precision you need! 

8300 XWB Series 

All of the models of 
Preston's 8300 XWB Series 
meet all of these 
performance 
specifications: 

Input Impedance 100 Megohms shunted 
by less than 0.001 p,fd 
at DC 

Input Noise 

Pumpout Current 

Common Mode 
Rejection 

Common Mode 
Voltage 

Bandwidth 

Gain Stability 

3 p,V (100 kHz bandwidth) 

Less than 0.2 nanoamps 
at constant temperature 
and less than 0.01 nano
amps change/OC 

150 db at DC, 
130 db at 60 Hz, 
110 db at 400. Hz 

350 Volts maximum 
peak AC or DC 

DC to 100 kHz 

0.01 % (six month term) 

Settling Time 30 p,sec to within 
0.01 % of input signal 

Long Term ±5 p,V RTI, ±1 mV RTO 
Zero Drift (six month term) 

Output Noise 0.2 millivolts peak 

Output Capability ±1O volts at 100 mao 

Five basic 
models provide 

versati I ity to 
meet every 

need: 

MODEL 

Gain 

Gain 
Accuracy 

Gain 
Linearity 
. Drift 

Floating Differential 
Instrumentation Amplifiers 

A I B C I D 

Ten Steps plus Ten Steps Fixed 
Variable to 2500 X to 1000 X 

±0.01% ±Oj1% 

±0.005% ±0.01% .. 

E 

Fixed 
IX to 2000 X 

±0.01% 

(p,V/OC) 
0.1 p,V RTI 

i±20 p,V RTO 0.3 p,V RTI ~ 100 p,V RTO 

Bandwidth Seleftable to 100 kHz 1 

A programmable gain version of 
the Model "A" is also available. 
And all of the models of the 
8300 XWB Series can be ordered 
in this "horizontal" configuration. 

Preset u~ to 
100 kHz max) 

PRESTON SCIENTIFIC INCORPORATED 805 East Cerritos Ave., Anaheim, Calif. 92805 Tel: (714) 776-6400 TELEX 65-5321 
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VERY WIDE BAND,DIRECT COUPLED AMPLIFIERS 
FLOATING DIFFERENTIAL AMPLIFIER-NULL METER 

M 0·1000 Series Very Wide Band 
Direct Coupled Amplifiers 

Here is the answer to your requirements for 
ACCURACY, STABILITY, VERSATILITY and LOW COST. 
These new amplifiers include many new features: 
GAIN IS ADJUSTABLE-Front panel switches let 

you select 10 gain settings from 1 to 1000 
with 0.1 % accuracy! 

BANDWIDTH IS ADJUSTABLE - Delivered with any 
fixed bandwidth up to 1 MHz, or a 6 position 
switch that lets you select bandwidths 
from 10 Hz to 1 MHz! 

LOW PUMPOUT CURRENT - Less than 1 nanoamp at 
all temperatures for highest system accuracy! 

VERSATILE-Includes output multiplexer and 
recessed zero adjustments on front panel. 
Get years ahead with Preston's MD-1000 Series 

Amplifiers. You'll be assured of lasting 
performance advantages, plus Preston's proven 
reliability - all for unit prices that start at only $300! 

X·MOD 706 Floating Differential 
Amplifier and Null Meter 

20 input ranges-from 1 volt full scale 
all the way down to 1 microvolt full scale
can be selected by front panel switches on 
this exceptionally stable and accurate amplifier. 
Long term stabi lity is 0.1 % for 6 months, and 
drift is less than 0.1 microvolts/oC RTI! 

And with input isqlation greater than 10 gigaohms, 
a CMR of 120 db at 60 Hz, a center reading 
null meter, and three selectable bandwidths-
0.1 Hz, 1 Hz and 10 Hz-the X-MOD 706 is 
ideal for special applications including 
strip chart pen drives, galvo drives, and very-low-level 
transducer signal conditioning applications. 

SEC. 1100 0 AMPLIFIERS/ PREAMPLIFIERS 

PRESTON 
Builds the World's 
Finest, Fastest 
A-D Conversion and 
Data Acquisition 
Systems, 
too! 

The GM Series of A-D Conversion 
Systems includes a full range of 
resolutions, accuracies and speeds
all the way from 9 bits in 20 I'sec 
up to 15 bits in 1 I'sec! 
And every GM Series ADC System 
can include any type of input 
ampl ifier, mu Itiplexers, sample
and-hold amplifiers, and special 
logic control circuits for custom 
interfacing with your other 
data system components. 
Low Level Multiplexers and 
Programmable Gain Amplifiers 
have just been added to the 
Preston ADC family, to 
make Preston your best source 
for complete ADC systems. 
For the finest, most reliable, 
most precise and versatile 
A·D Conversion Systems you can 
specify, take a good look at 
Preston. You'll find more details 
on pages 368 and 369 in Volume 1 
of EEM. 
For complete information, 
write or call to-

PRESTON SCIENTIFIC INCORPORATED 
805 East Cerritos Avenue, 
Anaheim, California 92805 
Telephone: (714) 776-6400 
TELEX 65-5321 

~~PRESTONI 
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Snapper Series Wide Bandwidth 

DC SERVO AMPLIFIERS 

SEC. 1100 

(FOR COMPLETE SNAPPER SPEED/POSITION CONTROL SYSTEMS, SEE EEM Vo1.20991) 

(FOR SNAPPER MOTOR SEE EEM Vo1.20668) 
These high performance servo op-amps are all silicon transis
tor, linear, bi-directional class B, short circuit protected to 
provide a ruggedness suitable for tough environments while 

retaining the low cost of production items. Detailed notes on 
specific applications are available on request, as well as 
immediate quotations on specias. 

PA-011 

Length 2.0, 
Width 1.1, 
Height 0.62 

PA-121 

Length 3.5, 

Width 1.8, 

Height 0.47 

PA-112 

Length 3.5, 
Width 1.8, 
Height 0.47 

PA-223 

Length 4.7, 
Width 2.8, 

PA-601 

Length 8.0, 
Width 4.4, 
Height 2.0 

PA-301 

Length 12.4, 
Width 7.7, 
Height 6.7 

Output Watts = 20 
Output Volts = ±20 
Output Amps = ±1 
Internal Dissipation: 

Peak Watts = 20 
Average Watts = 5 

Response, Full Power = 5 KHz 
Open Loop Gain = 20,000 v/v 
Power Supply Volts = ±24 

Output Watts = 22 
Output Volts = ±22 
Output Amps = ±1 
Internal Dissipation: 

Peak Watts = 40 
Average Watts with 1.2°C 

per watt heat sink = 28 
Response, Full Power = 20 KHz 
Voltage Gain = 25 v/v 
Power Supply Volts = +28 

Output Watts = 60 
Output Volts = ±20 
Output Amps = ±3 
Internal Dissipation @ 25°C: 

Peak Watts = 80 
Average Watts with 1.2°C 

per watt heat sink = 40 
Response, Full Power = 10 KHz 
Open Loop Gain = 60,000 v/v 
Power Supply Volts = ±24 

Output Watts = 110 
Output Volts = ±22 
Output Amps = ±5 
Internal Dissipation: 

Peak Watts = 150 
Average Watts with 0.12°C 

per watt heat sink = 130 
Response, Full Power = 1.0 KHz 
Open Loop Gain = 100,000 v/v 
Power Supply Volts = +28 

Output Watts = 525 
Output Volts = ±35 
Output Amps =±15 
Internal Dissipation: 

Peak Watts = 600 
Average Watts Using 

50 CFM Forced Air = 350 
Response, Full Power = 5 KHz 
Open Loop Gain = 60,000 v/v 
Power Supply Volts = ±40 

Output Watts = 1000 
Output Volts = ±25 
Output Amps = ±40 
Internal Dissipation: 

Peak Watts = 1400 
Average Watts = 700 

Response, Full Power = 1.5 KHz 
Open Loop Gain = 20 v/v 
Power Supply Volts = +35 
Reference Supply Volts = 

-15 ±5 

Designed for PC card mounting, for 
driving small servo motors, valves, 
solenoids, etc. Gain is sufficient for 
high performance applications. Feed
back components for gain shaping to 
be mounted on same PC card. Unit is 
epoxy molded for maximum reliability. 

Price 100 quan. - $29.00 

Bridge type amplifier designed for use 
with single polarity, +28 volts supply. 
Fast response power booster for IC 
Op-Amps. Mating Socket PC-120 for 
convenient location of input, balanc
ing, and current limit adjust compo-
nents. Price 100 quar,. -$68.00 

Designed for "plug in" applications 
utilizing mating socket and servo 
feedback component board PC-110. 
Rated for driving size 32 and larger 
DC motors. Must be mounted onto 
model HS-200 heat sink or equivalent 
for full performance. 

Price 100 quan. - $49.00 

Bridge type amplifier designed for use 
with single polarity power supply. 
Nominal supply volts = +28 only, and 
minus reference voltage is internally 
generated. Unit includes "inhibit" in
put for clamping output to zero volts. 
Use with heat sink HS-200F or equiva
lent. 

Price 100 quan. - $99.00 

Designed for high acceleration low 
cycle servos, where large peak power 
is involved. Amplifier contains provi
sions for feedback components, and 
its own heat sink extrusion. Optional 
fan and bracket available. 

Price 100 quan. - $125.00 

Designed as a power stage for severe 
average as well as gooO peak power, 
from a single power supply. Contains 
provisions for front end "plug ins" 
internally, and has its own heal sin.1< 
and fan. Available at 40 volts output, 
and also with a pulse power capability 
to 2000 watts. 

Price 100 quan. - $395.00 

Torque Systems Inc. 
P.O. Box 167, 225 Crescent Street, Waltham, Mass. 02154 (617) 891-0230 
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SEC. 1700 0 CIRCUIT ASSEMBLIES/PC BOARDS 

Breadboarding? 
Consider MINI-MOUNTS~ They give you answers 
to some of the thorniest questions in breadboarding. 

o The MINI-MOUNT system offers you a wide variety of miniature etched 
patterns for quick and inexpensive assembly of prototype circuits. 
Included are mounts for DIP IC packages, multilead IC's, transistors, 
trimmer potentiometers, capacitors, diodes and resistors. 

o From DC to the GHz region, MINI-MOUNTS are ideally suited 
for analog circuits, digital circuits, and RF circuits. 

o With MINI-MOUNTS, you eliminate the initial 
artwork, etching and bothersome drilling. 

o Following your circuit schematic, you can 
design a finished board in minutes. 

o MINI-MOUNTS can be easily disassem
bled for re-use. 

Look, No holes. 
There are just three easy steps: 1 Solder your component (or socket) to the 
• MINI-MOUNT pattern. 

2 Peel off the pressure-sensitive 
• backing. 

3 Position MINI-MOUNT on ground 
• plane. 

Then all you have left is to interconnect the system 
with soldered wires. 

... ~ -~ 
= : 
-~-- .. -: ; 
r_ -.L" 

14/16 DIP 

tcXXXXX-.KXXXX:II 
P-2 0.300 centers 

CZZZZZZZZCZZZZZZZ~ 
P-3 0.200 centers ................ 
P-4 0.250 centers 

. ~ .=-.=.-.=.-.=.-.---.---. ---. ---. ------

3. 

1 . 
~ . ..... ....... ........ ....... 

7 _=. ,. -=. 
-= • 
-= • 
-= • -... 

1111111111111111~21111111111111111 
LSI 42 PIN 

P-S O.IOOcenters 

Power 50!! 

2. 

•••••• ..111 .. 11 •• 
••• 111 •• • ••••• GP-7 -~ 

POT-I 

The above patterns are 
all shown as actual size. 

CHRISTIANSEN RADIO, INC. 
3034 Nestall Roado Laguna Beach, California 92651 

Telephone (714) 497-1506 
Pat. Pending 
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Try out 
new circuit ideas 

.. . test I.C. circuits 

EL 5 ... t ... discrete components 
the ocae SK-1O onlyS1175 

Your EL SOCKET is ready-to-use. Just 
insert components ... like V4 watt resistors, 

ceramic capacitors, diodes, I.C.'s, transistors, 
etc .... and your circuit is built. There are no 

special patch cords needed, because 
components are interconnected with 

solid No. 22 gauge wire. 

Each contact junction has 5 tie points; one • . 
for a component lead, 3 for input and output ~uantlty 
wires and the other for a test probe. Unique, Dlsc~unts 

new tie point contacts were developed to AvaIlable 
create solderless griping yet solid electrical 

contact ... so, the grip on inserted pins 
exceeds conventional spring sockets. 

Contacts are spring loaded nickel silver. 

Accepts all Standard Components • No soldering • Just plug-In • No Special patch cords needed • Completely reusable 

See our complete line of modestly priced, quality Circuit 
Design Aid.. described In the FREE Idea-packed, illus
trated Circuit Design Catalog. Write or phone for your 

FREE copy todayl 
r20.~ FOR CURRENT SOURCE DATA CALL TOLL·FREE 800-645·9200 (IN N. Y. STATE CALL COLLECT (516) 294·0990) 
~ EL INSTRUMENTS, INC. 61 FIRST STREET/DERBY, CT. 06418· PHONE: 203/735-8774 

MANUFACTURERS OF HIGH QUALITY, LOW COST BREADBOARDING AND CIRCUIT DESIGN AIDS 
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SEC. 1700 • CIRCUIT ASSEMBLIES/ PC BOARDS 

TRW. CINCH-GRAPHIK 
FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645·9200 (IN N. Y. STATE CALL COLLECT (516) 294·0990) 

High volume, production of P.C. boards 
for data processing, communications, 

instrumentation, aerospace and 
military applications. 

Multilayer printed circuit boards and 
Precision double-sided, printed circuit boards with plated-thru holes 

At TRW/Cinch Graphik you'll find the industry's 
newest, most modern facilities combined with 
the industry's most knowledgeable, experienced 
people ... the people that have made TRW/ 
Cinch Graphik foremost in its field. These are 
the people who have devised and developed the 
innovations and techniques that enabled TRW/ 
Cinch Graphik to develop the first through-hole 
plating and the first multilayer boards with 36 
layers on automated equipment. 

Perfection is a creed at TRW/Cinch Graphik ... 
out of 800 people, one in every five is directly 
involved in inspection and quality control. To 
these people, meeting the requirements of Mili-

tary Specifications such as MIL-P-55110 and 
MIL-S-9858 has become second nature. 

TRW/Cinch Graphik can handle your largest 
delivery requirements ... our 125,000 square 
foot piant houses the most advanced precision 
production equipment in the industry. For high 
volume commercial, industrial, or military printed 
circuit boards, look to the leader in printed cir
cuitry ... look to TRW/Cinch Graphik. 

Contact your nearest TRW/Cinch Graphik Unit 
District Office listed in the manufacturers sec
tion, or contact TRW/Cinch Graphik, an Elec
tro.nic Components Division of TRW Inc., 200 
South Turnbull Canyon Road, City of Industry, 
California 91744. Phone (213) 333-1201. 

CU-7360 
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"an advanced Ilne of instrumentation, , , industry oriented, , , utilizing 

state-of-tbe-art techniques providing high performance economically, , ," 

All standard line voltages 
available 

Model 3510 (55-65 Hz) 
Model 3511 (380-420 Hz) 

All standard line voltages 
available 

Model 3750 (55-65 Hz) 
Model 3751 (380-420 Hz) 

Thru-Current Range 
0-100 Amps 
Model 4015 

Output: N.D. Solid State 

Thru-Current Range 
0-100 Amps 

Model 4020 Single Trip Point 
Model 4025 Adj. Band Limits 
ANALOG output adjustable for 

for ANY full scale within 
Range 

All standard line voltages 
available 

Model 9001 (60 Hz) 
Model 9002 (400 Hz) 

All standard line voltages 
available 

Model 9601 (60 Hz) 

Model 9602 (400 Hz) 

Output: 0 to 10 VDG 
Accuracy: 1 % 
Linearity: .05% center Freq. 
Temp.: - 200 G to + 71 °G 
Size: 41f2" x 11f2" x 3" 

Output 1: 0 to 10 VDG 
Output 2: Solid State or 

Relay Hi and Lo limits 
adjustable through entire 
Range 

Accuracy: 1 % 
Linearity: .05% center Freq. 
Temp.: -2ooG to +71°G 
Size: 61f2" x 11/2" X 3" 

Excitation: 115 or 220 VAG 
50-400 Hz 

Control Point: .lA to 100A 
(adjustable) 

Repeatability: ±2% 
Temp.: -2ooG to + 71 °G 
Size: 41f2/1 x 1 V2/1 X 3/1 

Excitation: 115 or 220 VAG 
50-400 Hz 

Control Point: o-looA 
(adjustable) 

Repeatability: ±1 % 
Output 1: 0-5 VDG Analog 
Output 2: Solid State or Relay 
Temp.: - 200 G to + 71 °G 
Size: 6112/1 x 11h/l X 3/1 

Input: 90-140 VAG 
Output: 0-500 MV to 0-5 VDe 
Accuracy: 1 % 
Response: to 2 Iv1SEe 
Temp.: - 200 e to + 71 °e 
Size: 41f2" x 11/2/1 X 3/1 

Input: 90-140 VAG 
Output 1: 0-500 MV to 0-5 VDe 
Output 2: Solid State or Relay 
Accuracy: 1 % 
Response: to 2 MSEG 
Temp.: - 200 e to + 71 °G 
Size: 6V2/1 x 1 V2/1 X 3/1 
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Input: 90-140 VAC 
100W F.S. to 10KW F.S. 

All standard line 
voltages available 
60 Hz or 400 Hz 

Output 1: 0·5 VDC Analog 
Output 2: Solid State or Relay 
Temp.: - 20°C to + 71 °C 
Size: 6112" x 11/2" X 3" 

Model 4301 

1<1> Voltage and Frequency 

Model 4302 
3<1> Voltage and Frequency 

Thru·Current Ranges: 

From 0·10 MA 
to 0-100 Amps 

Model 6001 

Thru·Current Ranges: 

From 0·10 MA 
to 0·100 Amps 

Model 6010 D.C. Averaging 

Thru·Current Ranges: 
From 0-10 MA 
to 0-100 Amps 

Model 4502 

Thru-Current Ranges: 

From 0-10 MA 
to 0-100 Amps 
Model 4550 

Voltage Band: 100·130 VAC 
Freq. Band: 50-70 Hz 
Hi-La Limits: Adj. to any 

points within Band 
Output Relay: SPOT or 3PDT 

10 Amp 
Time Delay: 0.5 Sec Fixed 

or Adj. Option 
Temp.: - 20°C to + 71 °C 
Size: 7112" x 3" X 3112" 

Excitation: 28 VDC ±4 VDC 
Outp ut: 0-5 VDC 
Accuracy: 0.5% 
Response: 1 MSEC 
Temp.: - 20°C to + 71 ° 
Size: 4112" x 1112" X 3" 

Excitation: 115 VAC ±10% 
60 Hz 

Output: 0·5 VDC 
Accuracy: 2 % 
Response: 0.5 Sec 
Temp.: - 20°C to + 71 °C 
Size: 6112" x 11/2" X 3" 

Excitation: 28 VDC ±4 VDC 
Output 1: 0-5 VDC 
Output 2: D.C. Logic '0' or 

5 VDC TTL Compatible 
Accuracy: 0.5% 
Response: 1 MSEC 
Temp.: -20°C to +71°C 
Size: 4112" x 11/2" X 3" 

Excitation: 115 VAC ±10% 
60 Hz 

Output 1: 0-5 VDC 
Output 2: N.O. Relay Cont. 
Accuracy: 2% 
Response: 20 MSEC 
Temp.: -20°C to +71°C 
Size: 6112" x 1112" X 3" 

PASS-THRU 

50llV 
ISOLATION 

PASS-THRU 

50llV 
ISOLATION 

Telephone or write for individual detail sheets prices and applications assistance. 
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American. Aerospace Controls Inc. 
131 VERDI STREET, FARMINGDALE, NEW YORK 11735 0 (516) 694-5100 

CURRENT, VOLTAGE AND POWER INSTRUMENTATION 

American Aerospace Controls' D.C. current sensors are used for measurement and control applications requiring an accarate high level 
D.C. output signal proportional to the input current Most models feature "pass thru hole" construction for the power cable providing 
complete electrical iso.lation of the output Models are available in grades suitable for industrial and military applications. 

913A 

HIGH ACCURACY 
SMAll SIZE 

902 and 916 

IGH 
CURRENT RANGES 

903 and 923 

MEDIUM 
CURRENT RANGES 

Current Ranges 
Amps DC 

100 
50 
20 
10 

Current Ranges 
Amps DC 

902 916 
300 1000 
200 750 
100 500 
50 

Current Ranges 
Amps DC 

903 923 
2.0 0.1 50 
1.0 0.05 20 
0.5 0.02 10 
0.2 0.01 5 

Inpul Current 
+1 

+5V 

Outpul 
Voltage 

+1 

+5V 

Oulpul 
Voltage 

+1 

Output Volts 
Response 
Accuracy 
Excitation 
Temp. Coef. 
Size 

Output Volts 
Response 
Accuracy 
Temp. Coef. 
Excitation 
Size 

Output Volts 
Response 
Accuracy 
Temp. Coef. 
Excitation 
Size 

o to 5 VDC 
1 ms 

±1% F.S. 
24-32 VDC 

.08% F.S./oC 
1% x r% x 2% 

o to 5 VDC 
5 ms 

.05 % F.S. JOC 
24-32 VDC 

o to 5 VDC 
50 ms 
±I% 

24-32 VDC 

A complete line of moveable jaw type current sensors are available for D.C., A.C. and combination D.C. and A.C. current measurements. 
Models cover both military and industrial applications. These transducers are well suited for diagnostic testing of automotive electric 
circuits. Uses include measurement of starter current, battery drain, and generator-alternator current Fast response units permit accurate 
analysis of current wave forms. Output voltage can be indicated on a meter, scope or recorder. 

929 
Current Ranges +5V 

Amps. D.C. 
0'1000 
0-500 
0-200 

HI·ACCURACY 0-100 
O-SO 

Mll·SPECS +1 

930 +IV 

Current Ranges 
Amps. DC 

±1000 ±150 
± 500 :!:100 -I 

± 400 ± 50 
DUAL RANGE ± 300 ± 30 

FAST RESPONSE BIDIRECTIONAL -IV 

932 Current Ranges 
Amps. DC 

+50 +SOO 
±40 ±400 
±30 ±300 
+20 +200 
±1O ±100 SINGLE RANGE 

FAST RESPONSE BIDIRECTIONAL 

Output 
Accuracy 
Excitation 
Response 
Temp. Range 
Temp. Caef. 
Size 

Output Volts 
Accuracy 
Response 
Excitation 
Temp. Coel. 
Size 

Output 
Accuracy 
Excitation 
Response 
Temp. Range 
Temp. Coef. 
Size 

o to 5 VDC 
±1% F.S. 

28 VOC ±4 VDC 
200 "sec 

-5S0C to +8S0C 
0.1 % F.S./°C 

1 x 1% x 9 --------

o to ±1 VDC 
±2% F.S. 
100 "sec 

±15 VDC @ 50 MA 
0.1 % F.S.!'oC 

1 x 1% x 9 

o to ± S VDC 
1% F.S. 

±lS VDC±1 VDC 
100" sec 

0.1 % F.S./oC 
1 x 1% x 9 
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ARlerican Aerospace Controls Inc. 
131 VERDI STREET, FARMINGDALE, NEW YORK 11735 0 (516) 694-5100 

CURRENT SENSORS BIDIRECTIONAL 

Bidirectional current sensors are used to sense either D.C. currents whose polarity or direction of flow may reverse or A.C. currents within 
the response capabilities of the device. The electrically isolated output signal duplicates the current wave form. Because of their fast 
response characteristics, these sensors may be used for pulse measurements and controls. 

92B 
+ 250 my 

Current Range Output Volts o to 250 mv 
Amps DC or AC Peak 

Response 1 /LS 
±150 

Accuracy ±2% F.S. ±IOO -I 

± 50 Temp. Coef. 0.1 %jOC 
± 25 Excitation 15 VDC 

FAST RESPONSE 
-250 my Size 1 x 1% X 2)1, 

910 + 250 my 
Current Ranges 

putput Volts o to ±250 mv Amps DC or AC Peak 
± 300 Response 5 ILS 
± 200 -I Accuracy ±2% F.S. 
± 150 Excitation 15 VDC 
± 100 Temp. Coef. 0.15% F.SJoC ± 50 
± 25 -250 my Size 1 x 1% X 2)1, 

909 
Current Ranges +250 my 

Q .~h Amps DC or AC Peak Output Volts o to 250 mv i:(!:i';',. '.', 

± 2500 Response 200 ILS 
± 1500 

-I Accuracy ±2% F.S. 
"-' , \7' 

± 1000 Temp. Caef. 0.15% F.S.;oC ± 750 
± 500 Excitation 24-32 VDC 

'HIGH CURRENT ± 250 Size 1~, x 3)i x 4% 
REMOVABLE YOKE ± 150 -250 my 

905 and 925 
Current Ranges 

+5V 

• 
Amps D.C. Output o to ±5 VDC 

905 925 Response 50 ms 

± 2.0 ± 50 
-[ Accuracy ±1% F.S. 

± 1.0 ±20 Excitation ±15 VDC 
± 0.5 ±1D Temp. Caef. .04% F.S. JOC 

HIGH ACCURACY ±O.2 ± 5 -5V Size 2 x 2~, x 2% 

HIGH OUTPUT 
± 0.1 

Current Ranges Output Volts o to 5 VDC 
Amps DC or AC Peak 

Response 100 ILsec 
± 150 

Accuracy ±2% F.S. ±100 
± 50 Excitation ±15 VDC 
± 25 Temp. Caef. 0.15% F.S. JOC 

FAST RESPONSE Size 1 x 1% X 2)1, 

HIGH OUTPUT 

927 +5V 

Current Ranges Output Volts o to ±5 VDC 
Amps DC or AC Peak Response 100 micro sec 

±1000 ±200 -[ Accuracy ±2% F.S. 
± 750 ±150 Excitation ±15 VDC ± 500 ±100 
± 300 ± 50 Temp. Caef. 0.15% F.S./°C 

MEDIUM CURRENT RANGES 
± 250 

-5V 
Size 2 x 2~6 X 2'l's 

HIGH OUTPUT 
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American Aerospace Controls Inc. 
131 VERDI STREET. FARMINGDALE. NEW YORK 11735 0 (516) 694-5100 

A broad line of "pass thru hole type" A.C. current sensors are available for measurement or control of current at standard line frequencies or 
over a broad frequency spectrum. The sensors produce a high level D.C. signal output that is electrically isolated from the current line. 
Power dissipation is negligible and economy models of these sensors may be used as replacements for shunts. 

1004 Output Volts o to 5 VDC 
Current Ranges 

+5V Response 150 ms 
Amps AC rms Repeatability lh% F.S. 
100 5 Output Accuracy ± 2% F.S. Max. 
50 2 Voltage 

20 1 Excitation Self Excited 

10 Frequency 50 to 400 Hz 

+1 Temp. Stability 0.1 % F.S. JOC 
60 TO 400 Hz Size 2 x 2?{6 X 2Ys 

1003AM1 and 1003AM2 
+5 Output Volts o to 5 VDC 

Current Ranges Response 150 ms 
Amps AC rms 

Repeatability 1/2 % AM1 AM2 
100 250 Accuracy ± 2% F.S. 

50 200 Excitation Self Excited 
20 150 Temp. Stability 0.1 % F.S./ °C 60 Hz 10 +1 Size (AMll lx2K6 x2 ECONOMY 5 - -------

Size (AM2) 1K6 x 2% x 2~ 

Current Ranges +5V Output Voltage o to 5 VDC 
Amps ACrms 

Frequency Range 50 Hz to 2000 Hz 2500 
1500 Output Accuracy ±2.5% FS 
1000 Voltage 

Temp. Stability .15% F.S./oC 
750 Excitation 24·32 VDC 
500 

Response 50 ms HIGH CURRENT 250 +1 

REMOVABLE YOKE 150 Size 1?{6 x 3)4 x 4% 

A.C. Current Controllers are adjustable devices that detect a set current level and produce a relay closure or opefling when the set 
current level is exceeded. These ruggedly built industrial control devices utilize a current to voltage "thru hole" toroidal transformer 
to sense the line current. The (CT) current transformer's output is fed to a control box which contains the signal conditioning circuitry 
and relay. Uses include overload and underload detection, ground fault monitoring, power failure, etc. . 

850 

60 Hz 
INDUSTRIAL 

851 

SELF EXCITED 
RELAY ENCLOSED 

Vol.20330 

Sellable AC LINE 
CASE Output 

Input Current Ranges "0 0° CNo. Line Voltage Amps 60 Hz 0 
o to 2 o to 20 1 2 3 Line Frequency 

Oto 5 o to 50 4 5 6 Burden 
o to 10 o to 100 l\J Set Point 

Options Repeatability 
Time Delay ~ .5 sec. to Reset 
5 sec. 400 Hz operation. RELAY OUTPUT 

Solid state output. Response 

Settable 
Input Current Normally open Output 

Amps 60 liz Relay is activated Frequency 
When I nput Current 10·12 50·60 exceeds set point. Set Point 12·15 60·75 

15·20 75·100 Repeatability 
20·25 100·125 
25·30 125·150 Reset 
30·40 150·200 
40·50 200·250 Response 

CATALOG PAGES: (Vol.l0301 to 1·972) (\'01.20301 to 201196) (Vol.30301 to 301420) 

Relay 10 Amp SPOT 
115 VAC or 220 VAC 

50 to 60 Hz 
3 Watts 

Adjustable 
10% to Full Scale 

2% F.S. 
Automatic 
500 ms 

Relay .5 Amp SPST 
47·63 Hz 

Adjustable through·out 
Range 

±0.5% Max. Current 
Automatic, 20% 
below set point 

300ms 
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American Aerospace Controls Inc. 
131 VERDI STREET, FARMINGDALE, NEW YORK 11735 0 (516) 694-5100 

WATT TRANSDUCERS A.C. 
A.C. Watt transducers are used for measurement or control of A.C. power. These low insertion devices provide a high level linear 
D.C. output. Models are available covering real watts (VA times Power Factor) and Volt Amps (VA). 

411 and 413 

60 Hz 
115 and 230 VAC 

412 and 414 

400 Hz 
115 and 200 VAC 

Kilowatt Ranges 
0·1 to 0·100 

Current Ranges Amps 
0·10 to 0·500 

Voltage Ranges VAC 
80 to 150 and 160 to 300 

Kilowatt Ranges 
0·1 to 0·80 

Current Ranges Amps 
0·10 to 0·500 

Voltage Ranges VAC 
80 to 150 and 140 to 260 

411 M1 and 413 M1 

60 Hz 
440 VAC 

Killowatt Ranges 
0·4 to 0·200 

Current Ranges Amps 
0·10 to 0·500 

Voltage Ranges 
320 to 560 VAC 

Current Ranges AC rms 
0·10 to 0-500 Amps 

Voltage Ranges 
115 Volts (60 to 170) 
220 Volts (110 to 330) 
440 Volts (220 to 660) 

Wattage Ranges 
0-1 KW to 0·200 KW 

Output 411 
Output 413 
Excitation 
Accuracy 
Power Factor 
Response 
Temp. Coef. 
Size 

Output 412 
Output 414 
Excitation 
Accuracy 
Power Factor 
Response 
Temp. Coef. 
Size 

Output 411 M I 
Output 413 MI 

Excitation 
Accuracy 
Power Factor 
Response 
Temp. Coef. 
Size 

Output 
Accuracy 
Excitation 
Response 
Temp. Goef. 
Size 

o to 100 mV DC 
o to 5V DC 
Self Excited 

2% F.S. 
o to ±1 
400 ms 

o to 100 mV DC 
o to 5V DC 
Self Excited 

2% F.S. 
o to ±1 
400 ms 

o to 100 mV DC 
o to 5V DC 

Self Excited 
2% F.S. 
o to ±1 
400 ms 

o to 5 VDC 
2% FS 

Self Excited 
50 ms 

WATT TRANSDUCERS D.C. . 
American Aerospace Controls' D.C. watt transducers are used to measure power in a D.C. circuit. The sensors feature pass thru hole 
construction and zero insertion loss as well as electrical isolation of the current cable. The units generally respond in the micro second 
region and produce a linear D.C. output proportional to power input. 
407 

FAST RESPONSE 
ECONOMY 

HIGH CURRENT 
REMOVABLE YOKE 

eem/1973 

Current Ranges 
0-10 to 0-300 Amps 

Voltage Ranges 
0-12 to 0-240 Volts 

Wattage Ranges 
0-120 W to 0-60 KW 

Current Ranges 
0-150 to 0-3000 
Vo Itage Ranges 
0-20 to 0-150 

Wattage Ranges 
0-3 KW to 0-450 KW 

+.250mV 

Output 
Voltage 

o 

+.250 

o 

Output 
Accuracy 
Response 
Temp. Range 
Temp. Coef. 

Input Watts 
F.S. Size 

Output 
Accuracy 
.Response 
Temp_ Range 
Temp. Stability 
Size 

See YELLOW SECTION for Local Sales and Distributors' Offices 

0-250 mv DC 
2% FS 
5 Itsec 

o to 250 mv 
2.5% FS 
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VO .... TAGE MONITORS A.C. -

American Aerospace Controls' fast response A.C. line voltage monitors provide an isolated D.C. output voltage proportional to the A.C. RMS 
line voltage. The monitors respond within V2 cycle of the A.C. line voltage frequency ,and are very useful in protecting computer systems 
from program destroying transient line voltages or for detecting momentary power failures. 

101 and 102 

FAST RESPONSE 
D.C. OUTPUT 

Line Voltage Range 
Volts rms AC 

101 
90·150 60Hz 
180-300 60Hz 

102 
90-150 400Hz 
155-260 400Hz 

t25V 
IV 

}5V 

Output 
Volt.,. 

Input Line Volt." 

Output Voltage 

Output Scale Factpr 
Excitation 
Response 
Accuracy 
Size 

1 VDC for Nominal 
Line Voltage 
10 mv/Volt 
Self Excited 
Within ~ Hz 

2% 
2Y.; x 2Y.; x 3% 

Series 103 line voltage monitors feature adjustable zero suppression and adjustable high and low limit dead bands permitting accurate 
detection of those out of limit voltage levels of consequence to a particular system. Both 60 Hz and 400 Hz models may be selected. 
103 and 04 + 

FAST RESPONSE - 60 Hz 
SUPPRESSED ZERO 

Line Voltage Ranges 
Volts rms AC 

90-150 60 Hz 
180-300 60 Hz 
90-150 400 Hz 

155-260 400 Hz 

line Voltage 
480 Volts 60 Hz 
Adjustable Span 
480 V ±10V to 
480 V ±lOOV 

MAGNETORESISTORS 

Output 
Voltage 

A.C. Line Volta!e 

Output Scale 
Accuracy 
Excitation 
Response 
Temp. Coef. 
Size 

Output Volts 
Accuracy 
Excitation 
Response 
Temp. Coel. 
Temp. Range 
Size 

10 MVNolt 
±2% F.S. 

Self Excited 
Within V2 Hz. 

0.1 %/oC. 
3 x 3V2 x 4101 

o to 5 VDC 
-+-2% F.S. 

Self Excited 
With V2 Hz 
O.l%/oC 

--40oC to +85°C 
2101 x 2101 x 3% 

Magnetoresistors are magnetic flux sensitive resistors that change resistance proportional to an applied magnetic field. They are useful 
for flux measurements, D.C. position sensors, pick-offs, and many other electronic functions. The MRA type elements are useful for cryo-
genic applications. The MRI-type elements are general purpose high sensitivity elements. Available Resistances Sensitivity 

Size - Inches At 0 Flux & 25°C Rb/ Ro 
Model No. A B T Ro Ohms 3 KG. 10 KG. 
MRA-ll Y,6 Y,6 .004 1 n to 200 n 1.05 1.35 
MRA-12 Ys Ys .004 1 n to 1000 n 1.05 1.35 

-;M:;:RO-:A-:;-1~3 -7'Y.;'-----:-Y.;~4 ---'.004 1 11 to 2000 n 1.05 1.35 
MRA-14 ~ ~ .004 1 n to 3000 n 1.05 1.35 
MRI-I01 ;l{6 33'2 .010 100 n 2 7 

flUl KG MRI-201 Ys Ys .010 20011 2 7 
MRI-251 ;l{6 33'2 .010 25011 3 10 
MRI-501 Ys Ys .010 500 n 3 10 

HALL.. EFFIJ!CY GENERAYORS 
Hall effect generators are magnetic flux sensitive elements that produce a polarity sensitive output voltage proportional to the applied 
magnetic field intensity and direction under constant current excitation. Applications include pro~imity detectors, brushless D.C. motors, 
magnetic card readers, current probes, Gauss meters, etc. The HASeries are suitable for cryogenic applications while the HI Series 
are general purpose high sensitivity elements. 

+ Size -Inches 
Magnetic Rated Output Sensitivity 

Flux Control at Rated Control 
Model No. Length Width Thickness Range Currents Current 

HA-ll %2 Ys .006 5 KG. 20MA .5 MV/KG. 
HA-12 J(6 Y.; .006 5 KG. 100MA 1 MV/KG. 
HA-13 1 ~ .006 5 KG. 200 MA 4 MV/KG. 
HI-1 .10 .125 .020 20 KG . 15 MA 12 MV/KG. 
HI-5 .10 .10 .030 0.1 KG . 10 MA 400 MV/KG. 
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SERVO MOTORS, STEPPER MOTORS 
AND MOTOR GENERATORS 

Bowmar servo motors are available in 
sizes 8 through 23 incorporating the 
latest techniques in design and manu
facturing. Standard units range in power 
from 2.0 to 60 watts input per phase. 
These motors are all available with 
tachometers to satisfy most motor gen
erator requirements. 

Bowmar permanent magnet and variable reluctance stepper motors are 
available in' sizes 8 through 23 providing stepping angles of 15°, 300 , 

45° and 90°. Standard voltages cover the range of 18 to 28 VDC with 
speeds up to 900 steps per second. 

GEARHEAD.5 AND SPEED REDUCERS 

Standard gearheads are available in sizes 8 through 18. Specials in 
larger sizes are custom designed. Variations available includ; multiple 
shafts, concentric shafts, square designs and clamp or screw mountings. 
Bowmar Electroshift® gearchangers permit multiple ratio selection 
within a single gearhead. 

The X-Y Control handle is capable of 
60° conical movement providing cor
responding rotation of two synchros. 
The handle protrudes 7" above mount
ing surface but is capable of being 
stowed and locked to a height of 4" 
and provides for five distinct switching 
functions. Switch on mounting plate 
provides for additiona I switching, light 
panel displays positions and functions 
of this switch. Unit contains relays, 
transformer and diodes for additional 
radar interfacing. Unit excluding handle 
is 4 x 6 x 8 inches. 

AM-3501 

Movement of handigrip in any direction 
produces corresponding rotation of po
tentiometers or other precision control 
components in both X and Y coordinates 
depending on stick position. The stick 
features a dead man thumb switch on 
top and may be positioned at any point 
in a 54° vertical cone. When released, 
the stick self-centers. Enclosure is 51,4 
x3 14 x 51,4 inches. IMMEDIATE DELIVERY 
with standard Size 9 potentiometers. 

X-2438 AM-3244 

Two-axis control is provided by deflection of 1 W' fingersticks (std') in 
a 57° cone of rotatioh. 1:6 sector gears operate precision control 
components mounted on outside of 1112 x 1 liz x 11,4 inch enclosure. Small 
size and light weight (3 oz.) are especially advantageous for airborne 
uses and compact instrument panels. Self-centering stick is standard, 
with or 'without safety interlock switch provision. IMMEDIATE DELIVERY 
with standard Size 9 potentiometers in both axes. 
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Everything in Count/Control. 
Unisystems: 
Fast, accurate, and exception
ally reliable, ideal for most 
predetermined count I control 
applications. Pushbutton pre
determined number settings 
and front panel reset, opera
tion, speeds up to 1800 counts 
per minute. 

ELECTROMECHANICAL CONTROL 

o , 

, 7 • 
Ii S lit 

Selector switches: 
Pushbutton actuation, one button adds 
the other subtracts. Modular design pro
vides multi-switch ftexibiJity. Decimal, 
BCD. BCO. or other codes available. 
Gold alloy contacts assure long life 
operation. 

Decade Counters: 
The Unipulser II decade counter is complete with its own 
drive input. transfer and reset circuit, and eleven line 
output for control or electrical readout. Predetermined, 
adding or subtracting, plus remote reset, pushbutton reset, 
or non-reset models. 

CONTROL MODULES 

Electronic Controls: 
HTL circuitry assures greater 
immunity to industrial noise. 
Two predetermining count 
els provide application 
tility. Brilliant LED 
provide readout even in 
Iy lighted locations. 10 
125 Volt relay output for 
plication control versatility. 

ELECTRONIC CONTROL 

Predetermined 
Electric Counters: 
A variety of models to choose 
from, including a 5 figure push
button model. Dependable, 
easy to install, simple to op
erate predetermined control 
for batching, testing and pro
duction control. 

ELECTRIC CONTROLS 

Everything in Counting Instruments. 
Electric counters: 
A full range of dependable 
electrical counting instruments 
to satisfy all counting applica
tions. Available in six or seven 
figures, pushbutton or remote 
reset, base or panel mounting 
in all popular AC and DC 
voltages. Hundreds of different 
models available. 

Stroke or Rotary counters: 
Rugged mechanical counters 
featuring die cast frames, Del
rin wheels, recessed windows, 
and stainless steel shafts insure 
dependable long life operation. 
Easy to read figures, simple 
installation and maintenance 
free years of service. 

MECHANICAL COUNTERS 

Durant Digital Instruments 
905 South 12th Street, Watertown, Wisconsin 53094 

Phone: 414-261-4070, TWX 910-260-3713 

Miniature Electric Counters: 
Compact units available in 
four, six or seven figures, mea
sures as little as 1" x 1.593" x 
2.187". Available in a wide 
variety of mounting and volt· 
age configurations, pushbutton 
reset or non-reset models 
standard. 

Instrument Counters: 
High speed counters for indi
cating, metering devices, and 
scientific instruments offers a 
wide choice of figures, rota
tion, and wheel graduations. 
High strength, light weight ma
terials provide accurate, de
pendable, operation with a 
minimum of size. 

JNSTRUMENT COUNTERS 

Durant 
A CUTLER-HAMMER COMPANY 
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Introducing 

O.l.A.L. EEl: 
Your Instant Source of Product Information 

One swift, toll-free call is all it takes. 

Dial 800-645-9200 
Or, in N. Y. State, call 516 - 294-0990 collect. 

Immediately, our technical operators will tell you where 
you can find the products and services you need. They 

will provide you with the name of the supplier in your area, 
and direct you to the appropriate white pages of EEM 

for additional product catalog data. 

This vital information is yours, 
at absolutely no cost. 

It's a service of the EEM System: 
Keeping you better informed. 

United Technical Publications 
645 Stewart Ave., Garden City, N. Y. (516) 248-9700 



ES 112 Digital Clock: 
A six digit, 12 hour clock. Set to the second. 
Solid state, MSI components with printed cir
cuit board. No moving parts. Silent, seven 
segment tubes. Built to last a lifetime. Three 
setting controls: Fast Advance, Slow Advance, 
Hold. $90.00 

Dimensions: 23/4" x 8" wide x 5%" deep. 
Case: Choice of Etched Aluminum or Walnut. 
Electrical: 117 VAC 50/60 Hz 10 W max. 
Options: R B P C K 

ES 124 Digital Clock: Same clock specifications as ES 112 except displays up 
to 24 hours, and has provisions for 50 or 60 Hz operation. $90_00 

ES 500 Combination Six Digit Clock {Timer: 
A 12 hour clock or timer. 5 controls: start, 
Stop, Reset, Fast Advance, Slow Advance. Runs 
continuously to 12:59:59. Advances to 1:00:00 
and continues as clock unless stopped or ad
vanced. Same start, stop, and reset action as 
ES 400. $120_00 

Dimensions: 23/4" x 8" wide x 55/8" deep. 
Case: Etched Aluminum 
Electrical: 117 VAC 60 Hz 8 W max_ 
Options: R B P K 

ES 510 Sixty minute timer: 
A four digit timer (59:59). Start, stop and reset 
controls (Single pole, momentary, push-button). 
Runs continuously unless stopped or reset. 
If stopped, display holds time reading. When 
restarted continues with next count from last 
displayed figure. Reset while running or 
stopped. Returns display to all zeros. $100.00 

Dimensions: 23/4" x 6" wide x 55/8" deep. 
Case: Etched Aluminum 
Electrical: 117 VAC 60 Hz 8 W max. 
Options: R B P Y Q K 

ES 750 thru 769 
Programmers: 

products' on etched aluminum, 19" relay rack 
m pane (31/2" high). Single pole form A contact closure (1 Amp 
contact rating) for length of time program matches time 
If control function involves count other than timing, products can be adapted. 
I n most cases we provide interface between count input and event to 
be displayed. 

Thumbwheel Programmer System 
ES 750/ES 112 & one 6 digit program $265 
ES 751/ES 124 & one 6 digit program $265 
ES 752/ES 500 & one 6 digit program $295 
ES 753/ES 112 & two 4 digit programs $315 
ES 754/ES 124 & two 4 digit programs $315 
ES 755/ES 500 & two 4 digit programs $345 

g ~~~m ~~g ~ ~g; 1 ~:~:: ~;g:;:~ m~ 
ES 758/ES 510 & two 4 digit programs $300 
ES 759/ES 300 & two 4 digit programs $335 

Patchboard Programmer Systems' 
ES 760/ES 112 & one 6 digit program $220 
ES 76l!ES 124 & one 6 digit program $220 
ES 762/ES 500 & one 6 digit program $250 
ES 763/ES 112 & two 4 digit programs $235 
ES 764/ES 124 & two 4 digit programs $235 
ES 765/ES 500 & two 4 digit programs $265 
ES 766/ES 510 & one 4 digit program $225 
ES 767/ES 300 & one 4 digit program $260 
ES 768/ES 510 & two 4 digit programs $240 
ES 769/ES 300 & two 4 digit programs $275 

*An economy approach to providing the same programming functions as 
thumbwheel programmers listed. 

ES 400 Three Digit Ten Minute Timer: 
Three controls (Start, stop, Reset). Runs con
tinuously unless stopped. Displays up to 9:59. 
If stopped, display will hold time reading. 
Reset returns display to all zeros. Can be 
reset while running or stopped. If reset while 
running, timer will continue to run. $75.00 

Dimensions: 23/4" x 6" wide x 55/8" deep. 
Case: Etched Aluminum 
Electrical: 117 VAC 60 Hz 8 W max. 
Options: R B P K 

ES 300 One hundred minute up{down timer: ,';;! {W;:.):"~-'~' . Four digit, one hundred minute timer (99:59) .. , 
with six momentary push-button controls: Count 
Up, Count Down, Stop, Minutes Advance, Sec-
onds Advance, Reset. Minutes and Seconds can 
be advanced .simultaneously or independently, 
to pre-set for a specified countdown. Preset 
time will be automatically held until the timer is started. Counting can be 
activated up or down from that point or set back to zero. When "stop" 
control is pressed, the four digit display is held. Counting direction (up or 
down) can be changed or time can be reset to zero without stopping the 
count. Continue to register elapsed time beyond the zero setting unless 
stopped. $135.00 

Dimensions: 23,/4" x 8" wide x 55A3" deep. Case: Etched Aluminum 
Electrical: 117 VAC 60 Hz 10 W max. Options: R B P Y Q K 

ES 702 thru 718 Programming Units: 
Includes comparator circuitry. User provides BCD information to compare to 
program. When info agrees with program, a single pole form A relay contact 
closure occurs (1 Amp contact rating). Contact closure is maintained for 
length of time external BCD information agrees with program. 

Dimensions: 2%" x 8" wide x 55/8" deep 
Case- Etched Aluminum 
Elecirical: 117 VAC 60 Hz - Power requirements vary with number 
of digits. 

Patchboard 
ES 702 - 2 Digits $64.00 
ES 703 - 3 Digits $69.00 
ES 704 - 4 Digits $74.00 
ES 705 - 5 Digits $78.00 
ES 706 - 6 Digits $82.00 
ES 707 - 7 Digits $88.00 
ES 708 - 8 Digits $92.00 

Standard Options 
... on many ESE digital prod
ucts, allows a wide range of 
adaptability from the standard 
product line: 
NOTE: When ordering, add these 
letter designations to the basic 
part number. 
EXAMPLE: 

ES400 R B 
Basic Part Remote Panel BCD 
Number Connector Mount Output 

Thumbwheel 
ES 712 - 2 Digits $110.00 
ES 713 - 3 Digits $120.00 
ES 714 - 4 Digits $130.00 
ES 715 - 5 Digits $140.00 
ES 716 - 6 Digits $150.00 
ES 717 - 7 Digits $165.00 
ES 718 - 8 Digits $180.00 

Designation: Function: 

R Remote Connector 
B Parallel BCD Output 

(TTL) 
P Panel Mount 
Y Relay Closure 
0. Solid state Outputs 
C Crystal Time Base 
K Kit Available 

ES 900 Series 
Modular 
Display Units 

A prototype tool for custom digital instrumenta
tion. Each module consists of a printed circuit 
board, a seven segment incandescent tube and 
decoder driver (7447). Many modules feature 
other TTL devices, as listed, to provide the 
following additional functions: 

KITS: Our K series kits allow you to build ESE digitals at 
much less than the price of an assembled unit. Includes 
illustrated instructions, parts list, schematic and parts. No 
special tools needed. Kits can be factory assembled for 
an additional charge. 
Twelve Hour Digital Clock: ES 112K - All features of ES 
112. $46.95 plus opt. alum. case $7.50/walnut $12.00_ 
Twenty Four Hour Digital ClOCk: ES 124K - Same as the 
ES 112 except tells time through 23:59:59. $46.95 plus 
opt. alum. case $7_50/walnut $12.00. 

Priced from $15.00_ to $79.00 
Single Digit Modules - Vertical mounting 

board Connector included. 

ES 901 
ES 902/(7475) 
ES 903/(7475) (7490) 
ES 904/(7475) (74192) 
ES 905/(7490) 
ES 906/(74192) 

Height Width Depth 
2" .5" 2" 
2" .5" 2" 
2" .5" 2" 
2" .5" 2" 
2" .5" 2" 
2" .5" 2" 

Multiple Digit 
mounting -

Modules - Horizontal 
Connector optional. 

ES 912/2 Digits 
ES 913/3 Digits 
ES 914/4 Digits 
ES 915/5 Digits 
ES 916/6 Digits 
ES 91717 Digits 
ES 918/8 Digits 
ES 922/2 Digits/(7475) 
ES 923/3 Digits/(7475) 
ES 924/4 Digits/(7475) 
ES 925/5 Digits/(7475) 
ES 926/6 Digits/(7475) 
fS 927/7 Digits/(7475) 
ES 928/8 Digits/(7475) 
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Height Width Depth 
1. 5" 1.8" 3.75" 
1.75" 2.7" 3.75" 
1. 75" 3.6" 3.75" 
1.75" 4.5" 3.75" 
1.75" 5.4" 3.75" 
1.75" 6.3" 3.75" 
1.75" 7.2" 3.75" 
1.75" 1.8" '3.75" 
1.75" 2.7" 3.75" 
1.75" 3.6" 3.75" 
1.75" 4.5" 3.75" 
1.75" 5.4" 3.75" 
1.75" 6.3" 3.75" 
1.75" 7.2" 3.75" 

o Latch (7475) 0 Programmable 
o Decade Counter (7490) Up/Down 

Counter (74192) 
A single 5V supply is the only power required 
for all modules. 

Height Width Depth 
ES 932/2 Digits/(7475) (7490) 1.75" 1.8" 3.75" 
ES 933/3 Digits/(7475) (7490) 1.75" 2.7" 3.75" 
ES 934/4 Digits/(7475) (7490) 1.75" 3.6" 3.75" 
ES 935/5 Digits/(7475) (7490) 1.75" 4.5" 3.75" 
ES 936/6 Digits/(7475) (7490) 1.75" 5.4" 3.75" 
ES 937!7 Digits/(7475) (7490) 1.75" 6.3" 3.75" 
ES 938/8 Digits/(7475) (7490) 1.75" 7.2" 3.75" 

ES 942/2 Digits/(7490) 1.75" 1.8" 3.75" 
ES 943/3 Digits/(7490) 1.75" 2.7" 3.75" 
ES 944/4 Digits/(7490) 1.75" 3.6" 3.75" 
ES 945/5 Digits/(7490) 1.75" 4.5" 3.75" 
ES 946/6 Digits/(7490) 1.75" 5.4" 3.75" 
ES 947!7 Digits/(7490) 1.75" 6.3" 3.75" 
ES 948/8 Digits/(7490) 1.75" 7.2" 3.75" 

ES 952/2 Digits/(7475)(74192) 1.75" 1.8" 3.75" 
ES 953/3 Digits/(7475)(74192) 1.75" 2.7" 3.75" 
ES 954/4 Digits/(7475)(74192) 1.75" 3.6" 3.75" 
ES 955/5 Digits/(7475)(74192) 1.75" 4.5" 3.75" 
ES 956/6 Digits/(7475)(74192) 1.75" 5.4" 3.75" 

ES 96212 Digits/(74192) 1.75" 1.8" 3.75" 
ES 963/3 Digits/(74192) 1.75" 2.7" 3.75" 
ES 964/4 Digits/(74192) 1.75" 3.6" 3.75" 
ES 965/5 Digits/(74192) 1.75" 4.5" 3.75" 
ES 966/6 Digits/(74192) 1.75" 5.4" 3.75" 

I D REMINDER: ES 200K - Opt. to ES 112/124 Reminds op
erator 9 min. 45 sec. passed since last ID. Mounts on 
ES 112/124 board. Silent LED flash and opt. audio alarm. 
Kit $9.95/assembled $14.95_ 
Crystal Time Base: ES 201K - Opt. addition to ES 112K, 
ES 124K, or ES 500K. Mounts on board. Accuracy .002%. 
$25_00. 
Digital Multimeter: ES 210K - Sensitive, accurate, bi
polar. Automatic polarity indicator. Displays ohms, volts 
or amps in five ranges. 100 Microvolts to 500 V. 100 
Milliohms to 1 Megohm. 100 Nanoamps to 1 Amp. Optional 
probe. $77_00 plus $12.50 case. 
40 MHz Digital Frequency Counters: ES 220K - 5 Digit 
line freg. time base (1 KHz resolution). $69_50 plus 
$10.00 case. 
ES 221K - 6 Digit crystal time base (100 Hz resolution). 
Not damaged by high power transmission levels. One 
cable connection to trans_ output. Pot for sensitivity 
adjustment. $109_50 plus $10.00 case. 

@O/GITALS 
10418 La Cienega • Inglewood, Ca. 90304 

(213) 772·6176 
See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2 0 337 



Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

Design Analog Computers with Micro-Magnetics ... 
Magnetic Analog 
Multi plier DC x AC = AC Output 
Product Accuracy ±1i2 % Of All Theoretical Values 
Over The Full Military Temperature Range of -55°C 
To +125°C 

OXO = 0 ± 2MV 
OVER TEMPERATURE RANGE OF -55°C TO +125°C NO 
EXTERNAL TRIM POTENTIOMETERS REQUIRED TO OB
TAIN SPECIFIED ACCURACY 

FEATURES 
• Product accuracy is specified in % of reading for all out

put analog voltage product points over the full military 
temperature range instead of % of full scale error giving 
superior results .for small values. 

• Distortion free output AC wave over entire dynamic range 
regardless of temperature 

• Linearity, product accuracy, and zero point virtually un
affected by temperature changes 

• MagnetiC circuit not sensitive to nuclear radiation 
• Analog product accuracy, wave quality and phase stability 

allow dual multiplier assemblies to be matched in ampli
tude within 1 % of point of each other and 0.1 ° phase 
error over the temperature range 

• Package size, power supply voltages and electrical speci
fications may be altered at no extra cost. 

SPECIFICA T/ONS 
Transfer equation: E = XY/3 
X & Y input sighal ranges: 0 to ± 3V Peak 
Maximum static and dynamic product error: V2 % of point or 

2 MVRMS, whichever is greater, over entire temperature 
range 

Maximum zero point (X = 0, Y = 0): 2 MVRMS over entire 
temperature range 

Input impedance: X = 10K; Y = 10K 
Full scale output: 3 VRMS 
Output impedance: Less than 50 ohms 
X input band width: ± 0.5db, 0 to 200 hertz 
Y input band width: ± 0.5db, 20 hertz to 1000 hertz 
Operating temperature range: _55°C to +125°C 
Storage temperature range: -lO°C to +125°C 
Zero point drift over temperature range: ± 1 MVRMS maximum 
DC power: ± 15V unless otherwise required @ 20 ma 
Overall dimensions: 1.8" x 1.1" x 0.5" 
Weight: Approximately 1 oz. 
Case material: High permeability Nickel Alloy 
Terminals: Glass to metal hermetic seal pins 

Magnetic Analog Divider DC+AC= DC Output 
Division Accuracy ±1 % Of All Theoretical Values Of Quotient Or 2MV Whichever Is Greater, 

Over A 100:1 Denominator Range 

I 

FEATURES 

\ 

"" .<I '.1 1.1 ... 2.1 
AC. ,,,,,,,,,T "1DoO'I> • "00"'1: 

DIi: ... OM' ...... TQIL 

• Linearity, division accuracy and zero point virtually un
affected by temperature changes 

• Magnetic circuit. not sensitive to nuclear radiation 
• Package size, power supply voltages and specifications 

may be altered at no extra cost 
• Accuracy specified in terms of absolute (theoretical point) 

not full scale 
• Wide denominator ranges can be accommodated 
• No external trim potentiometers required to obtain speci

fied accuracy. 

SPECIFICATIONS 

Transfer equation: Eo = O~X 

TYPE #MDM 1355-4 

Division accuracy: 1 % of all theoretical quotient points or 
± 2MV whichever is greater over the temperature range 

Input impedance: X = 90K; Y = 50K 
Full scale output: 3V DC 
X & Y input ranges: X = 0 to ± 3V DC 

Y = 0.03V RMS to 3.0V RMS 
400 Hz ± 10% 

Output impedance: Less than 10 ohms 
Bandwidth: 10 Hz at Y = 0.3V RMS 
Operating temperature range: _55°C to +125°C 
Storage temperature range: _70°C to +125°C 
DC power: ± 15V @ 30 ma 
AC reference: 6V RMS 400 Hz ± 10% 
Overall dimensions: 2.2" x 1.3" x 0.5" 
Weight: Approximately 1 oz. 
Case material: High permeability Nickel Alloy 
Terminals: Glass to metal hermetic seal pins 
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... for Unlimited Life and Superior Performance 
Solid State 3 Wire Synchro To Linear D.C. 
Converter MAC 1290-2 ACCURACY 1% OVER ENTIRE TEMPERATURE RANGE 
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FEATURES 
• Develops a DC output voltage linearly proportional to a 

synchro angle over a ± 180° range 
• Completely solid state with all of the inherent advantages 

over a mechanical system such as: 
• High reliability (since there are no moving parts) 
o Light weight - 30 ozs. (approximate) 
o Small size 

• Three wire inputs isolated from ground 
• Package size may be altered at no extra cost 
• Output short circuit protected 
• Units can be altered to accept different line to line voltages 

or different operating frequencies at no extra cost 
• Not affected by reference voltage or power supply 

variations 

SPECIFICA TlONS 
Transfer equation: E = ± 1V/± 18° 
Accuracy: ± 1 % over tem peratu re range 
Input: 11,8V, 400 Hz line to line 3 wire synchro voltage 
Full scale output: ± 10V DC (± 180°) 
Output impedance: Less than 10 ohms 
Output ripple: Less than 2 millivolts RMS 
Input impedance: 10K minimum line to line 
Reference: 26V ± 10% 40Q Hz (Unit can be altered to 

accommodate 115V ifavailable at no extra cost) 
Operating temperature range: -25°C to +85°C 
Storage temperature range: _55°C to +100°C 
DC power: ± 15V ± 1% @ 100ma (approximate) 

UNIT CAN BE MODIFIED FOR ± 360° OPERATION 

Sine-Cosine Function Generator 
j /v 
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FEATURES 
• Provides a two quadrant sine function with better then 1% 

accuracy 
• Excellent temperature stability 
• Scaled for ± 10V input and output 
• Operates from conventional ± 15V power supplies 
• No external offset adjustments requireq 
• Terminal provided to allow four quadrant operation 
• Hermetically sealed package 

'0 

SPECIFICATIONS 
(AT +25°C UNLESS OTHERWISE NOTED) 
DC accuracy: ± [0.1% + 0.6% x E'N/10Vl 
DC accuracy over the complete temperature range: ± [0.25% 

+ 0.75% x E'N/10Vl 
Input impedance (pin 1): 9.3KD 
Input voltage range (pin 1): ± 10V DC 
Rated output - voltage: ± 10VDC 
Rated output - current: ± 5ma 
Output impedance: 1 H 
Frequency response for 1% accuracy: DC to 3kHz 
Temperature range: _25°C to +85°C 

(Full mil-spec temp. range units available on request) 
Power requirements: ± 15V @ 30ma max. 
Accuracy drift vs. power supply: ± 1 OMV IV 
Size: 2.750 x 1.600 x 0.475 
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Solid State Sine-Cosine Synchro Converter 
This new encapsulated circuits converts a 3-wire 
synchro input to a pair of doc outputs propor
tional to the sine and cosine of the synchro angle. 
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G/M MAGNETIC DEMODULATORS are solid 
state circuits for converting phase reversing 
AC signal voltages into phase detected po
larity reversing DC voltages; the amplitude 
and polarity of the DC output are directly 
proportional to the phase and amplitude of 
the AC signal. 

• Complete solid state construction. 
• Occupies a volume of only 3.2 cu. in. (Single Channel) 
• Operates over a wide temperature range. 
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/ 

Typical Specifications 
Type DMD 1193-3 
Dual Channel Synchro Converter 
ACCURACY - Overall conversion ac-

curacy 6 minutes. 
AMBIENT TEMPERATURE: 
RANGE - Operating -40·C to + lOO·C 

Storage -62·C to -12S·C 
APPLICATIONS - Analog computers 

Flight systems 
Fire control 
Guided missiles 

High reference impedance resulting 
in very small reference power re
quirements. 

Very low DC offset null voltages 
(as low as 0.10/0 of full scale). 
Signal and reference terminals 
may be isolated. Output as high as ±10 v. DC in 

present units. 
Unit operation frequencies; 20 Hz 
to 100 KHz. 

Low output impedance. 
Small physical size. 
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Precision A.C. Line Regulator 
Solid State Ultra Stable 

FEATURES: 

• No Tuned Circuits 
• Excellent Temperature Stability 
• Operates from Conventional ±15V Power Supplies 
• Hermetically-Sealed Package 
• 0.1% Total Regulation 
• Output Distortion Less Than 1 % 
• Small Size - Lightweight - Rugged 
• Output Amplitude Level Programmed By a DC Signal 
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SPECIFICATIONS: 
+2 -4 6 8 10 12 

DC INPUT VOLTS 

• AC Input: 26V ±20% @ 400 Hz or 115V ±20% @ 400 Hz ±20% 
• AC Input Resistance: 10K (Min) - 26V Input 

30K (Min) - 115V Input 

• DC Power: ±15V @ 15 MA Max 
• Output: Set at any level from 0 to 12V Rms 400 Hz 

• Load: 5K 
• Regulation: 0.1 % - Load ±20% and Line ±15% 
• Output Variation with Temperature: 0.1% Max 
• DC Set: Level Signal 0 to + 12V 
• DC Set: Level Signal Input Resistance lOOK Min 

• Phase Shift: 2· Max 
• Overall Dimensions: 1.5 x 1.1 x 0.5 inches 

Precision Magnetic Modulator 
Phase, Gain, Zero Point, Null Insensitive to Variations In AC Line, DC Power, 
Line Frequency, Ambient Temperature 

FEATURES: 
• Four Quadrant Operation - over 80DB dynamic range per 

quadrant 
• Distortion free output AC wave over entire dynamic range 

regardless of temperature 
• Linearity, and zero point virtually unaffected by temperature 

changes 
• Magnetic circuit not sensitive to nuclear radiation 
• All units are hermetically sealed and completely shielded from 

external electric or magnetic fields 
• Gain, linearity, wave quality, and phase stability allow dual 

modulator assemblies to be matched in amplitude within 1% 
of point of each other and 0.10 phase error over the temper
ature range 

• Dynamic specifications unaffected by years of continuous 
operation and storage 

• Package size, power supply voltages and electrical specifica
tions may be altered at no extra cost 

• Output gain response curve completely independent of AC line 
variation 
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SPECIFICA 
6 

TIONS: 
• AC Reference: 26 VRMS 400 Hz 
• DC Power: ±15V at 10 ma 

• Linearity: 0.1 % f.s. or 1 MVRMS whichever is greater 

• Null: 5 MVRMS maximum 
• Output Range: 0 to 6 VRMS 
• Load: 2K ohms minimum 
• Wave Quality: 0.5% maximum distortion 
• Output Phase Angle: Zero· ±0.1· (380-420 Hz) 
• Overall Dimensions: 1.5 x 1.1 x 0.5 inches 

• Output Isoillted 
• Temperature Range: ~55·C to +100·C 

• Weight: 1.25 Oz. 
• Case Material: High permeability nickel alloy 
• Terminals: Glass to metal hermetic seal pins 
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'Mag Mod' Micro-miniature 
• . .. Design Analog 

A 
R 
C 

Magnetic Modulators Computers with 
Micro Magnetics 
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Circuit Isolation - DC to AC Sinusoidal 
Conversion and Amplification 

"MAG MODS" PROVIDE FOUR QUADRANT OPERATION, extreme stabil
ity with negligible change of phase, gain and zero position over a wide 
temperatl.lre range. Design is simple, featherweight and rugged - with 
no vacuum tubes, semiconductors or moving parts to limit life . 

Typical Performance 
Data - Model 748·3 

MICRO MAGNETIC MODULATORS FEATURE an essentially drift-free cir
cuit with superior phase and gain stability over wide environmental ranges. 
All the ruggedness, dependability, wide dynamic range and stability that 
are characteristic of the larger magnetic modulators are engineered into 
this new magnetic circuit. MICRO "MAG MODS" are shock and vibration 
proof, provide infinite standby and service life. The mi<;ro modulators 
below are typical; for specifications on other models request literature. 

Output distortion as 
low as 1% 

Electrical zero point 
and gain, repeatability 
and stability over the 

entire service life 
Extremely broad 

bandwidth 
Carrier frequencies as 

high as 5 MHz 
Input signal current 
resolution better than 

O.OOl,.a 
Low milliwatt power 

consumption 

"MAG MODS" conform to MIL·T·27A and MIL·E·5400 Specifications 

Prime Components in Solid State Design-The "MAG MOD" family of Magnetic 
Modulators has proven to be the most reliable module circuit block in aircraft 
and space vehicle flight control systems developed to date. They are universally 
accepted and in use in many military and commercial products where reliability 
is a price factor. Request literature. 

GENERAL MAGNETICS • INC 
135 Bloomfield Ave., Bloomfield, New Jersey 07003-Tel. (201) 743-2700 
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There is No Substitute 
for Reliability 
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Announcing: 

Ie UPDATE 
HOTLINE 

Today's information about today's 
fastest-changing products. 

Need current, up-to-the-minute information 
about which manufacturer offers 

certain Ie functions? 

For the newest, most 
up-to-date vendor sources 

It's a service of The EEM System: 
Keeping you better informed. 

United Technical Publications 
645 Stewart Ave., Garden City, N. Y. • 516 - 248-9700 
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E GENERAL TIME Full line of ... 
• Electromagnetic and Electronic Timers 

A TALLEY INDUSTRIES COMPANY • Elapsed Time Indicators 
INDUSTRIAL CONTROLS DIVISION FOR CURRENT SOURCE DATA CALL TOLL·FREE 800.645.9200 

THOMASTON CONNECTICUT D6187 UN N. Y. STATE CALL COLLECT (516) 294·0990) 

Series DA Time Delay Timers. Rear Mounting 
Type DA11. Manually adjustable by knob. Apply 
wherever delay, interval or repeat cycle timing 
functions are required (repeat cycle requires two 
units). Internal clutch engages and disengages 
when motor is energized and de·energized. Resets 
to start position when power is removed. SPOT 
switch rated 20 amps. 125 or 250 VAC resistive; 
solder lug terminals. Min. setting 0 sec. Repeat 
accuracy ±3A of 1 % of total time range. 5 watt 
motor. 120 VAC, 60 Hz. U/L listed. Weight 1V2 Ibs. 
Type DA21. Same as OAl1 but with locknut adjustment to 
eliminate tampering. When ordering, specify model number, voltage, frequency. 

MFR'S DC NO. 697644 
Max. Max. 

Item No. Model No. Item No. Model No. Time Setting Reset Time 

00790 DAll·036 . 5.7 sec. 0.25 sec . 
00715 DAl1-031 00805 DA21·001 14 sec. 1.0 sec. 
00730 DAll·032 00815 DA21-002 57 sec. 1.5 sec. 
00745 DAll·033 00825 DA2J.003 4.5 min. 15 sec. 
00760 DAll·034 00835 OA21-004 9.5 min. 120 sec. 

Net Each, Lots of 

1·4 5·9 10·24 25·49 50·99 100·249 250 & over 

$19.35 $18.40 $17.40 $16.45 $15.45 $14.50 $13.55 

Series BN Adjustable Reset Timers - Built·in Relay 
Rear mounting; interval or delay timing. Built·in 
relay, adjustable time range. Apply to machine 
tools, production and processing equipment or 
other operations requiring a compact, dependable 
unit for direct control of electrical loads. 
BN22 (Delay) Rear Mount chassis or back panel 
mount. Locknut setting adjustment for time period 
changes. 
REAR MOUNTING 

MFR'S DC NO. 697644 

Item Model Max. 
No. No. Time Setting Reset Dial Grads 

Delay Max. Min. Time Major 

00245 BN22·001 13.5 sec. 0.7 sec. 0.5 sec. 1 sec. 
00275 BN22·004 9.5 min. 30 sec. 12.0 sec. 1 min. 

Net Each, Lots of 

1·4 5·9 10·24 25·49 50·99 

$27.40 $26.05 $24.65 $23.30 $21.90 

Series AB Hand·Set Interval Timers 
Rotation energizes the load and timing motor, 
which are de·energized on release; when motor 
drives timer to zero. Setting can be changed duro 
in~ cycle without damage. Mount behind panel, 
uSing three equally spaced .180" dia. tapped holes 
on .562" radius. Setting shaft, V4" dia. flatted to 
. 156" for V2". Flat is located 1800 from "0" 
time. SPOT switch rated 25 amps at 125 or 250 
VAC resistive. Timing motor rated 3.5 watts at 120 
VAC, 60 Hz. Spade terminals, 1f4". UL Recognized. 
Weight 1 lb. When ordering, specify model num· 
ber, voltage and frequency. 

MFR'S DC NO. 697644 

Item No. Model No. Time Range Item No. 

00005 AB5J.OOI 1 min. 00055 
00015 AB51-002 6 min. 00075 
00025 AB51-003 15 min. 00085 
00035 AB51-004 30 min. 00095 
00045 AB51-005 60 min. 00105 

Net Each, Lots of 

100·249 

$20.55 

Model No. 

AB51·006 
AB51·007 
AB51·008 
AB51-010 
AB51-016 

Minor 

0.5 sec. 
5.0 sec. 

250 & over 

$19.20 

Time Range 

2 hrs. 
6 hrs. 
8 hrs. 

12 hrs. 
24 hrs. 

1·4 5-9 10·24 25·49 50·99 100·249 250 & over 

$ 8.80 $ 8.40 $ 7.95 $ 7.50 $ 7.05 

Accessories 
Model No. AT5·901 - Dial. Net Each .... " ..... " ... " .... 
Model No. 55·121 - Knob. Net Each .. 

$ 6.60 $ 6.20 

,,$1.15 
.30 

Check Factory for Price and Delivery of other voltages and time ranges. 

Series DP11 Panel Mounting Reset Timer 
Adjustable time range by simple pointer knob. Ap· 
ply wherever delay, interval or repeat cycle timing ?f, 
are needed (repeat cycle requires two timers). ~ 
Readout of elapsed time by pointer in center of '\ 
knob. Unit resets to start position when power is 3 Yo, 
rem~ved. SPOT switch rated 10 amps, 125 or 250 \.. =-i 
VAC resistive. Timing motor rated 5 watts max. I----- 3 '", 
120 VAC, 60 Hz. Repeat accuracy ±1 % of total time range. Screw terminals. 
Size: 3~," square x 3'>." deep, behind panel. Requires 31i'." dia. mounting hole 
cut. When ordering, specify model number, voltage and frequency. 

MFR'S DC NO. 697644 

Time Setting Max. Dial Grads. 
Model No. Item No. Max. Min. Reset Time 

00915 DPIl-007 6 sec. 0.3 sec. 0.5 sec. 
00855 DPIl-OOl 15 sec. 0.8 sec. 1.0 sec. 
00905 DPll-006 30 sec. 1.5 sec. 1.5 sec. 
00865 DP11-002 60 sec. 3.0 sec. 1.5 sec. 
00875 DPll-003 5 min. 0.2 min. 15 
00885 DPll-004 10 min. 0.4 min. 120 

Net 

Series RG21 Repeat Cycle Timers 
Cam·actuated, single switch timers for rear mount
ing. Run continuously, repeating a set cycle of 
make·break switching operations as long as motor 
is energized. Also operates a single time cycle. 
Cam adjustable from 70 min. to 1690 max. (±3%). 
SPOT switch rated 20 amps resistive. Timing motor 
3.7 watts max'! 120 VAC, 60 Hz. Solder lug ter· 
minals. 6" leaas. U/L listed. Weight: 1 lb. 

MFR'S DC NO. 697644 

sec. 
sec. 

Major Minor 

1 sec. 1.0 sec. 
1 sec. 0.2 sec. 
5 sec. 0.5 sec. 

10 sec. 1.0 sec. 
I min. 0.1 min. 
I min. 0.2 min. 

Item No. Model No. Time Range Item No. Model No. Time Ijange 

01610 RG21-090 7112 sec. 01660 RG21-095 
01620 RG21-091 15 sec. 01670 RG21·096 
01630 RG21·092 30 sec. 01680 RG2l-097 
01640 RG21-093 1 min. 
01650 RG21-094 5 min. 

Net Each, Lots of 

1·4 5·9 10·24 25·49 50·99 100·249 

$14.90 $14.20 $13.45 $12.70 $11.95 $11.20 

Series RE62 Repeat Cycle Multi·Cam Timers 
Same specifications as RG21, except 2 to 6 
switches may be actuated during cycle. Run con· 
tinuously, repeating set cycles of multiple switch· 
ing operations as long as motor is energized. Com· 
plete unit requires one motor and one or more 
sr'itch stacks. Spanner wrench included to adjust 
cams. Two·switch unit size: 2~'" H x 3%," W x 
3U." 0; add ')1." to depth for each additional 
switch. When ordering specify switch stock model 
number, drive motor type·number. voltage and frequency . 
SWITCH STACKS 

MFR'S DC NO. 697644 
Item No. Model No. Switch 1·4 5·9 10·24 25-49 50-99 
01585 RES2-091 2 $13.85 $I3.!5 $12.45 $11.75 $11.05 
01590 RES2-092 3 18.50 17.S0 IS.90 15.75 14.80 
01595 RES2-093 4 23.15 22.00 20.85 19.70 18.50 
01S00 RES2-094 5 28.30 2S.85 25.45 24.05 22.S5 
01S05 RES2·095 S 32.95 31.30 29.S5 28.00 2S.35 

DRIVE MOTORS - Order one with switch stacks for complete unit. 

MFR'S DC NO. 697644 

10 min. 
15 min. 
30 min. 

250 & over 

$10.45 

100·249" 
$10.40 
ll.85 
17.35 
21.20 
24.70 

Item No. Model No. Time Range Item No. Model No. Time Range 

01220 MPIO-390 7112 sec. 01270 MPIO-395 10 min. 
01230 MPIO-391 15 sec. 01280 MPIO·396 15 min. 
01240 MPIO-392 30 sec. 01290 MPI0·397 30 min. 
01250 MPIO-393 I min. 01300 MPIO-398 1 hr. 
01260 MPIO-394 5 min. 01320 MPIO-400 10 sec. 

Net Each, Lots of 

1-4 5-9 10·24 25·49 50·99 100-249' 
$ 7.20 $ 6.85 $ 6.45 $ 6.10 $ 5.75 $ 5.40 

'For larger quantities consult YDur distributor or the factory. 
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Solid State Timers 

Rear Mount 
Type 

Plug-in 
Type 

Versatile .standard timers meet the broadest range of applications. Plug-in or 
Rear Mount types; for delay, interval, or D.O.D. (delay on de-energization) timing 
modes. Features: Exceptional repeat accuracy; transient protection; eleven time 
ranges; isolated outputs; AC or DC input; low operating temperature and no first 
cycle effect. UL and CSA recognized. Repeat Accuracy: ±2% of set point under 
constant voltage and temperature; under 1 second, a constant of ±20 msec ap
plies. Temperature Range: -10° C to + 55° C ambient. 

How To Order 
SPECIFY SERIES: Series 2111 Plug-in Type or Series 2211 Rear Mount Type: DELAY 
Mode T1mer. Delay period starts on application of voltage. At end of set delay, 
integral relay energizes. When input voltage is removed, the output relay de
energizes and timer resets. 
Series 2112 Plug-in Type or Series 2212 Rear Mount Type: INTERVAL or D.O.D. 
Mode Timer. For these modes; input voltage is supplied to timer always with 
interval mode, on closure of a momentary or sustained switch, integral' relay 
energizes the·load for time period selected; at the end of timing period, the relay 
de-energizes and load is removed from line. In D.O.D. mode, on closure of a 
control switch, the output relay energizes; timing period begins when control 
switch is opened; at end of timed interval, the relay de-energizes. 
ADD INPUT SUFFIX: Suffix-1 P for 117 volts AC/DC, 50/S0 Hz and 3.5 watts max.; 
e.g., 2111-1P. 
ADD OUTPUT SUFFIX: e.g 2112-1P-F . . , 

Suffix Type Volts Amps & Load Contacts 

-F With 117 VAC 10 A resistive; 5 A induct. DPDT 
Relay 117 VAC 2.5 A resistive 

28 VDC 10 amps resistive 
.. 

ADD TIME RANGE (FINAL) SUFFIX: e.g. 2112-PF-118. Minimum reset time, 300 
msec for lower third of time bank on Type 2111: 100 msec, all others. 

Suffix 
Time Setting Time Setting 

Max_ Min_ Suffix Max. Min_ 

-001 1 sec. . 10 sec. -060 60 sec. 3.0 sec . 
-003 3 sec. . 15 sec. -118 3 min. 9.0 sec . 
-005 5 sec. . 25 sec. -130 5 min. 15.0 sec . 
-010 10 sec. .50 sec. -160 10 min. 60 sec. 
-015 15 sec. .75 sec. -190 15 min. 90 sec. 
-030 30 sec. 1.50 sec. 

SERIES 2111-1PF - Relay output, 117V AC/DC, 8-pln plug. 

Time Range Net Each, Lots of 
Item No. 

Suffix 1-4 5-9 10-24 25-49 50-99 100-249' 

01860 -001 $22.95 $22.35 $21.80 $20.65 $18.35 $17.20 
01865 -003 22.95 22.35 21.80 20.65 18.35 17.20 
01867 -005 22.95 22.35 21.80 20.65 18.35 17.20 
01870 -010 22.95 22.35 21.80 20.65 18.35 17.20 
01872 -015 22.95 22.35 21.80 20.65 18.35 17.20 
01875 -030 22.95 22.35 21.80 20.65 18.35 17.20 
01880 -060 22.95 22.35 21.80 20.65 18.35 17.20 
01885 -118 22.95 22.35 21.80 20.65 18.35 17.20 
01890 -130 23.95 23.25 22.65 21.45 19.15 17.95 
01895 -160 28.95 28.30 27.70 26.25 23.55 22.40 
01900 -190 30.50 29.80 29.05 27.60 25.00 23.55 

SERIES 2112-1PF - Relay output 117VAC/DC 11-pin plug , , 
02040 -001 $26.95 $26.20 $25.60 $24.25 $21.55 $20.00 
02045 -003 26.95 26.20 25.60 24.25 21.55 20.00 
02047 -005 26.95 26.20 25.60 24.25 21.55 20.00 
02050 -010 26.95 26.20 25.60 24.25 21.55 20.00 
02053 -015 26.95 26.20 25.60 24_25 21.55 20.00 
02055 -030. 26.95 26.20 25.60 24.25 21.55 20.00 
02060 -060 26.95 26.20 25.60 24.25 21.55 20.00 
02065 -118 26.95 26.20 25.60 24.25 21.55 20.00 
02070 -130 27.95 27.10 26.45 25.05 22.35 20.75 
02075 ·160 33.35 32.30 31.45 29.85 26.95 25.15 
02080 ·190 34.90 33.75 32.80 31.10 28.10 26.20 

SERIES 2211-1 PF - Relay output, 117V AC/DC, 8-spade terminals 

02235 -001 $23.65 $23.00 $22.45 $21.30 $18.90 $17.70 
02240 -003 23.65 23.00 22.45 21.30 18.90 17.70 
02245 -005 23.65 23.00 22.45 21.30 18.90 17.70 
02250 -010 23.65 23.00 22.45 21.30 18.90 17.70 
02255 -015 23.65 23.00 22.45 21.30 18.90 17.70 
02260 -030 23.65 23.00 22.45 21.30 18.90 17.70 
02265 -060 23.65 23.00 22.45 21.30 18.90 17.70 
02270 -118 23.65 23.00 22.45 21.30 18.90 17.70 
02275 ·130 24.70 23.94 23.35 22.10 19.75 18.50 
02280 ·160 29.80 29.15 28.55 27.25 24.25 23.05 
02285 • -190 31.40 30.70 29.95 28.45 25.75 24.25 

SERIES 2212-1 PF - Relay output - 117V AC/DC - 10-spade terminals. 

02455 -001 $27.75 $27.00 $26.35 $24.95 $22.20 $20.60 
02460 -003 27.75 27.00 26.35 24.95 22.20 20.60 
02470 -010 27.75 27.00 26.35 24.95 22.20 20.60 
02475 -015 27.75 27.00 26.35 24.95 22.20 20.60 
02480 -030 27.75 27.00 26.35 24.95 22.20 20.60 
02485 -060 27.75 27.00 26.35 24.95 22.20 20.60 
02495 -130 28.75 27.90 27.25 25.80 23.00 21.35 
02500 -160 34.35 33.25 32.40 30.75 27.75 25.90 
02505 -190 35.95 34.75 33.80 32.05 28.95 27.00 

SEC. 2200 • CONTROLS (COMPONENTS & SYSTEMS) 

Hermetically Sealed Military Type Indicator 
A very small, lightweight running time meter for wide applica
tion in military equipment. 7010-004 meets Mil specification 
requirements per Mil-M-7793 Mil-Std-Ms-28053-5 solder ter
minals. Life tested over 78,000 hours. Driven by synchronous 
hysteresis motor. Readout four hour digits plus tenths. Tem
perature range -55° C to +85° C. Round case 1%" square 
bezel. 2";'/' deep. barrel diameter 1%", four mounting holes 
on 10/,," centers. 115 volts, 400 Hz. + SO Hz. Shipping weight: % lb. 

Item No. Model No. 
1·4 5·9 

Net Each, Lots of 

10·24 25-49 50-99 100·249' 

01210 7010-004 115v 400Hz $41.14 $39.08 $37.03 $34.97 $32.91 $30.86 
01215 7010·010 115v 60Hz 41.14 39.08 37.03 34.97 32.91 30.86 

Elapsed Time Indicators 

EF27 ED EF13 ER3D 

Wide variety of meters available for any application where accurate time readings 
are required. All are synchronous motor driven. Round, square bezel, panel mount 
and rear mount available. Can be resettable or non-resettable, and readout is 
digital with a range of five figures plus tenths; in hours and tenths or minutes 
and tenths. All units operate at 120 VAC, SO Hz. Operating temperature, -12° C 
to + 55° C. Registers hours and tenths unless otherwise noted. U/L Recognized. 

Mfr's Bezel Depth Dia. of Max. Motor Leads or 
Model No.t Units Rating W Terminals 

EF13 NR 2%" rd. 15~JI 2'%/' 2.5 6" leads 
EF27 NR 2%" sq. 12%2" 2.077" 5.0 6" leads 
ED7l NR 1%" sq. 23Ui' l'%l' 2.5 ll);,;" leads 
ED72 NR 1%" sq. 2JUi' 1'%2" 2.5 Solder 
EN30 NR 3" sq. 3M/' 1'%2" 3.7 8-32 studs 
ER30 R 3" sq. 3Xl' 22%2" 3.7 8-32 studs 
ER35 R 3)/,11 rd. 3Xl' 22%l' 3.7 8·32 studs 
EN35 NR 3)/,11 rd. 3X," 2'%2" 3.7 8·32 studs 

tNR indicates non·reset; R, reset type. 

MFR'S DC NO. 697644 Net Each, Lots of 

Item Ho. Model No. 1·4 5·9 10·24 25-49 50·99 100·249' 

01050 EFl333t $11.00 $10.45 $ 9.90 $ 9.35 $ 8.80 $ 8.25 
01070 EFl335 11.00 10.45 9.90 9.35 8.80 8.25 
01085 EF2733t 12.95 12.30 11.65 11.00 10.40 9.75 
01100 EF2735 12.95 12.30 11.65 11.00 10.40 9.75 
01010 ED7112 25.70 24.40 23.15 21.85 20.55 19.25 
01030 ED7212 27.90 26.50 25.10 23.70 22.30 20.95 
01135 EN3012 19.60 18.60 17.60 16.65 15.65 14.70 
01160 EN3512 19.60 18.60 17.60 16.65 15.65 14.70 
01170 ER3020t 28.40 26.95 25.55 24.15 22.70 21.40 
01180 ER3022 28.40 26.95 25.55 24.15 22.70 21.40 
01200 ER3522 28.40 26.95 25.55 24.15 22.70 21.40 

tReglstftrs mmutes and tenths. 

Subminiature Elapsed Time Indicators and Events Counters 

Units conform to MIL-M-7793D standards. MS numbers are referenced below 
where a~plicable. Square and round case units with four digit readout and opera
tion indicators. AC units 400 Hz 115 and 2S Volts, nom. Watts .75 DC units 23 
to 29 Volts, max. avo power SO MW. Events counters 23-29 V DC, 1.5 watts max. 
power consumption, count rate 20 CPS. 

Model Net Each, Lot. 0' 
Type 1-4 5·9 10·24 25·49 50·74 75-99 100-149 150·249' 

95C and 25C $ 42.00 $ 35.00 $ 29.00 $23.00 $21.00 $19.50 $17.75 $17.00 
95B and 25B 42.00 35.00 29.00 23.00 21.00 19.50 17.75 17.00 

16B 128.00 124.00 120.00 99.00 87.00 85.00 77.00 77.00 
B16C 68.00 53.00 43.00 35.50 32.75 30.00 27.50 25.00 

. . 'For larger quantitios consult your distributor or the factory. 'For larger quantities consult your dl.strlbutor or the factory . 
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ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

The ISC*Magnetics family of Magnetic Pick-Ups 

are devices having output voltage amplitudes that are 

independent of the rate of change to the external mag

netic field. This characteristic results in a device ide-

ally suited for use in a multitude of static as well as 

dynamic senSing applications. 

The applications for ISC*Magnetics Magnetic 

Pick-Ups encompass the limited environment of com

puter peripheral equipments, the rugged environment 

of internal combustion engines, as well as the extreme 

reliability requirement of aerospace. New variations 

are being developed in answer to new potential appli

cations. 

Computer applications include sensing of index
ing marks. for the drive mechanisms in card readers, 
magnetic tape memories, and the paper roll drive and 
character selection in printers, as well as contactless 
limit switching. Economically priced, these units can 
be used in many applications previously employing 
photo sensors. 

Transportation applications include wheel speed 
sensing (for skid-controlled braking systems), ignition 
system timing, vehicle sensing (traffic control). Rug
gedly constructed, suitable for vehicle axle mounting 
and operable from noisy and widely varying power 
sources, these units simplify many deSigns. 
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SEC. 4800 0 SEMICONDUCTORS (INCL. MOUNTS & HEAT SINKS) 

position 

and limit sensing and parts counting for various pro

cess control systems. ISC*Magnetics Pick-Ups are 

particularly well suited for space application because 

of their low power consumption, operation from logic 

power bus, freedom from EMI (these Pick-Ups have 

no internal choppers or oscillators) and freedom from 

the need of an actuator mechanism (as in the case of 

conventional limit switches). ISC*Magnetics Magnetic 

Pick-Ups exhibit a very high reliability. 

ISC*Magnetics' staff of engineers is ready to 

discuss your particular requirements. For technical 

assistance or further information regard ing any of 

ISC*Magnetics product line of Magnetic Pick-Ups, 

Solid-State Switches, Solid-State Load Controllers, 

Hall Effect Devices, Magnetoresistors, Fluxmeters or 

Gaussmeters, contact: 

35 So. Service Rd., Plainview, N. Y. 11803 I (516) 293·0115 
TWX: 510·226·6983 I Cable Address: INSSYSTHTGH 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 800-645·9200 
(IN N. Y. STATE CALL COLLECT (516) 294·0990) 

See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2 0 347 



Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

ADDING-TOTALIZING COUNTERS 
These high performance totalizing couriters are designed for long life-250 Million counts and accuracy-even 
at speeds up to 50 counts/sec. They can be supplied for any voltage in 5 mounting styles with many options. 

M13_21 
3 digit push button 
4 digit w/o reset 
Electric reset not available 
Has single stud for rear mtg. 

E14.31 
4 digit with push button reset 
Electrical reset optional 

E16.31 
5 or 6 digit with PB Reset 
Electrical reset optional 
5 or 6 digit with no reset 

EtB.10 
7 or 8 digit w/o reset 

HOW TO ORDER: The basic catalog number i.e. M13, E14 
through E18 plus EVS13, 15 and 25 followed by 

Immediate delivery on all items- Please call us collect for assist
ance. 

1st NUMBER E16.31 2nd NUMBER E16.31 FOLLOWED BY: 
0- Small faceplate rear mounting 
1- Large faceplate panel mounting with 2 

screws 

0- No Reset at all (See E18.10) 
1- Manual Reset Push Button 

Count Speed Required: 10,25,40,50,75 per 
second & Voltage Required 

2- Electrical reset only 
2&3- Flanged faceplate spring clip (See 

M13.21) or snap In (See E14.31). 
Mount with noscrews showing 

3- Manual & Electrical reset 

5- Behind the panel mounting 

PREDETERMINING COUNTERS 

EVS13.11 EVS15.13 
These two predetermining counters count down from the manual
ly preset number to operate a built-in SPOT switch as the number 
wheels pass from all zeros to all 9s. Manual or optional electrical or 
automatic reset returns wheels to preset number and counter is 
ready to start again. Numbers are preset by holding In reset button, 
lifthlg locking bar and indexing up number wheels to preset pos· 
ition with small rod supplied or by built in pushbuttons. 

EVS25.13 
This counter operates just like 
the two at left except that it has 
a presignal-SPOT switch-set at 
the factory to operate a fixed 
number of counts before the 
final number of counts before 
the final orend SPOT switch is 
operated. 

Some Optional Features 

Spade key reset to prevent 
against unauthorized reset. 

Special number wheels read out 
in time, money and reverse col
ors. 

Plug-in mounting provides easy 
removal 

Standard insulated screw term
inals on all E series counters 

AE Surface Mounting Case 

Quick disconnect terminals or 
solder terminals are standard 
on the M 13 option on E series 

I~ .. : _-_"'""-i';-..J) KESSLER-ELLIS PRODUCTS 
~ _ I 121 FIRST AVE. ATLANTIC HIGHLANDS, N.J, 07716 

Pneumatic Counters Available 

TW·3 
For use where batch size or pre· 
set number is changed frequen· 
tly. Operator manually sets in 
thumb wheels to preset no. The 
counter wheels then count 
down to actuate a SPOT 5 amp 
switch at O. Preset number must 
be then set in again. Addingver· 
slon permits starting at any 
number and counting up. 

Nema 4 Water·tight & weather 
proof. Nema 7 explosion proof 
also available 

Behind panel mounting avail· 
able on E16 or EVS15. 

(201) 291 - 0501 
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SEC. 2200 0 CONTROLS (COMPONENTS & SYSTEMS) 

Low Cost Moderate Performance Miniature Counters 
These counters will serve in applications where count speeds up to 20 per second and life up to 50 million are 
required. Electrical reset is not available. All models at any voltage are in stock for quick delivery. 

ER-303-0l 
Rear mounted 
type ER-303-01 
3 digits with reset. 
3 or 4 digits wlo reset 

Rear View 

ER-616-0l 

ER-3l3-0l ER-303-01P 
3 digits with reset Plug-In rear connections 

3 digits with reset 3 or 4 digits wlo reset 
3 or 4 digits wlo reset 

HOWTO ORDER 

ER=Series Designation , 
1st Digit = #3 Handles 3 digits with reset- 4 digit 

wlo reset 
#4 Handles 4 digits with reset- 5 or 6 
digits wlo reset 
#6 Handles 5 and 6 digits with reset 
#7 Handles 7 digits without reset 

2nd Digit= MountingStyle . 

3rd Dlgit= 
4th Digit= 
5th Digit= 

0- Stud Mount at rear 
1- Panel Mount with 2 screws 
2- Spring Clip mount- No screws 
Number of digits required on counter 
15 always 0 
ONo Reset 
1 Reset 

6th Digit = P denotes Plug-In Mounting 

ADD SUBTRACT COUNTERS 

ER-414-01 
Frame size 4 
4 digits with reset 
5 or 6 wlo reset 

ER-707-01 
7 digit non reset 

These rugged units have proved extremely reliable for differential counting-they are all in stock f9r fast delivery 

ED15.11 
Available with or without man
u al 0 r electric reset. Count 
speed 10. 25, 40/sec. 

ED25.11 
Provides zero switch output 
with or wlo manual resets 

EDVS25.11 
Add subtract predetermining. 
Output switch point may be 
changed in the field. 

ELAPSED TIME METERS 

EDA 15 
.Add subtract counter. Provides 
10 line or BCD electrical read 
out. 

Accurate long life and attractive styling are features of these units 

gt"I.", 
Hours 

Type B2 for 1100r 220VAC. 
60 HZ or 50 HZ. Attractive 
rear mounting. Hours only 

ETH16.11 
llOV 60 HZ with or without 
electrical and manual reset. 
Available In hours ormlnutes 

EZI6.11 
Stop clock reads seconds and 
laths directly from 50 or 60 
HZ line. 

Digital Clock. Individual decade 
·counters record any combination of 
days, hours, minutes, seconds with 
10llne orBCD read out. 

(201) 291 - 0501 
I~ .: _::---ii~_,,) '" - i 121 FIRST AVE. ATLANTIC HIGHLANDS, N.J. 07716 

KESSLER-ELLIS PRODUCTS 

Pneumatic Counters Available 

eem/1973 See YELLOW SECTION 'for Local Sales and Oistributors' Officeli Vol.20 349 
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ELECTRONIC COUNTERS 
LISTOF REPRESENTATIVES 

3,4,5 or6 digit Type EC16 electron
ic totalizer_ This counter for indust
rial and control use features small 
size high readability and noise 1m
mu ne ac:cu racy. . 

Predetermining type F2EL3 2 3 4, 
or 5 digits with or without visual dis
play. This all solid state counter has 
Instant recycling Is noise immune 
and highly reliable. Note smail size. 

Los Angeles: 

Chicago: 

San Francisco: 

Denver: 

Boston: 

Detroit: 

New Jersey: 

Rochester: 

Cleveland: 

Atlanta: 

Philadelphia: 

Houston: 

PULSERS AND COUNTER DRIVERS 

~p;!~:d v~~~JY s~~t~:~nr~ 
stock. They operate with
out the friction and wear 
associated with cam and 
switch combinations. The 
model KRS-9 at left Is fre
quently used to drive count
ers. 

Rotary pulser type GM-1 gene
rates 1,3,5, 10, 100 pulses per 
revolution 

Gordon Anderson 
213-352-2289 

Lincoln-Hodges 
313-297-3810 

Bill Berry 
415-343-2773 

- Ken Palmer 
303-255-9961 

GilwaySales 
617-465-7568 
Pitcher-Poulin 
313-582-5450 

Robert L Dalton 
201-291-0500 

Louis Marchese 
716-342-5335 
Richard Henry 
216-886-2404 
Electro Mech 

404-256-4414 
W_ Reeves 

215-566-6709 
Roger Martin 

713-462-4077 

Photoelectric coun
ter detects and 
counts moving ob
jects. Available with 
any of the counters 
listed. 

All Products are in stock for immediate del ivery. For further information please telephone collect at the fact
ory Call our local representative. 

(E16, EVS15, ED15) 

(E14, EVS13, ED15.13) 

(ER3, ER4m13) 

I~ .. : __ i ) KESSLER-ELLIS PRODUCTS 
'" _ I 121 FIRST AVE. ATLANTICHIGHLANbs,N.J.07716 (201)291-0501 

Pneumatic Counters Availabl.e 

Vol.2·350 CATALOG PAGES: (Vol.1·3D1 to 1·972) (Vol.2·301 to 2·1196) (VoU·301 to 3·1420) eem/1973 



electronic engineers master 

1973-74 

53 product 
sections 
in 4 volumes 

Vol.1 

Vol.2 

Vol.3 

Vol.4 

TEST INSTRUMENTS 
EQUIPMENT & SYSTEMS 

ACTIVE COMPONENTS 
CIRCUIT ASSEMBLIES / FILTERS 
CONTROLS & DRIVES 

PASSIVE COMPONENTS 
MATERIALS I HARDWARE 

COMBINES PRODUCT CATEGORIES 
INCLUDED IN VOLS. 1, 2, AND 3 

eem - Electronic Engineers Master saves you 
engineering, specifying and purchasing time. 
Manufacturers' catalogs are grouped under 
easy-to-remember headings. 

The 53 Product Sections categorize related 
electronic components, equipment, materials, 
instruments and systems, and fabrication 
services, enabling you to quickly compare and 
evaluate similar items. 

To find a specific manufacturer's catalog pages 
refer to the Index of Manufacturers which 
appears in two places in this volume, at the 
beginning of the green section and at the be
ginning of the white section. 

UNITED TECHNICAL PUBLICATIONS, INC. 
Division of Cox Broadcasting Corporation 

• 645 Stewart Avenue, Garden City, New York 11530 • (516) 248-9700 
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II 

ELECTRONIC SENSORS & CONTROLS 

MILITARY • INDUSTRIAL 
POWER MONITORS 

FREQUENCY SENSORS 

Logitek's comprehensive line of time-delay relays 
and voltage-, frequency- and phase-sensors utilize 
the most advanced design and manufacturing 
techniques for accuracy and long-term reliability -
provide uncompromising performance in rigorous 

PHASE SENSORS 

SOLID STATE FLASHERS 

VOLTAGE SENSORS 
military, aerospace and industrial systems. 

TIME DELAY RELAYS 

Vo1.2-352 

WRITE OR CALL FOR COMPLETE 50 PAGE CATALOG 

POWER MONITORS 

Logitek Power Monitors are used 

to sense voltage, frequency and 

phase characteristics of single or 

three-phase power lines, allowing 

normal operation of system loads 

when the power line characteris-

tics are within predetermined 

limits. In the event that either 

voltage (any phase) or frequency 

is not within specification limits, 

or the phase sequence is other 

than ABC, the relay de-energizes 

to operate alarm indicators or 

system shut-down contactors. 

AC VOLTAGE SENSOR 
Logitek Voltage Sensors are used 
to sense voltage on single or three
phase power lines, allowing nor
mal operation of system loads 
when the voltage characteristics 
are within predetermined limits. 
In the event that the voltage (any 
phase) is not within specification 
limits the relay de-energizes to 
operate alarm indicators or sys
tem shut-down contactors. Volt
age sensing is accomplished with 
the use of an "RMS" type detec
tor and is insensitive to line 
distortion_ 

T Y P E 

Input Voltage 

Input Frequency 

Sense Voltage 

Sense Frequency 

Accuracy 

Phase Sequence 

Time Delay (Pick· 
up & Drop-out) 

Relay Contacts 

Contact Rating 

Temperature 

*Factory set. 

T Y P E 

Input Voltage 

I np ut Freq uency 

Sense Voltage 

Accuracy 

Phase Sequence 

Time Delay Pick-
up & Drop·out) 

Relay Contacts 

Contact Rating 

Temperature 

*Factory set. 

MILITARY 
PMA, PMD, BPM400 

28VDC, 120/208Vrms 
4 Wire WYE, 1 et> 

60/400 Hz 

As Required* 

As Required* 

±1%, ±5% 

ABC 

250 MS To 10 Sec* 

DPDT,3PDT 

2 Amp, 10 Amp 

-55°C to +125°C 

MILITARY 

VAA, VAD, VS 

28VDC, 120/208Vrms 
4 Wire WYE, let> 

60/400 Hz 

As Required* 

±1%, ±5% 

--
250lVlS To 10 Sec* 

DPDT,3PDT 

2 Amp, 10 Amp 

-55°C to +125°C 

CATALOG PAGES: (VoU-301 to 1-9721 (VoI.2-301 to 2-11961 (VaI.3-301 to 3-14201 

INDUSTRIAL 
WMA 

120, 208, 230 Vrms 
4WireWYE, Delta, 11/> 

50/60/400 Hz 

As Required* 

As Required* 

±1% 

ABC 

250 MS To 10 Sec* 

3PDT 

10 Amp 

-10°C to +70°C 

INDUSTRIAL 

EAA, LVS-1 

120, 208, 230 Vrms 
4 Wire, WYE, Delta 

50/60/400 Hz 

As Required* 

±1%;±2% 

--

250 MS To 10 Sec* 

DPDT,3PDT 

10 Amp 

_10°C to + 70°C 

eem/1973 
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DC VOLTAGE SENSOR 
These Voltage sensors are used 
primarily as D.C. voltage moni
tors to provide alarm or power 
disconnect when the voltage is be
yond pre-determined limits. They 
may be used to operate a power 
disconnect contactor or to pro
vide signal voltage to a control 
panel warning light, and are de
signed so that normal voltage 
transients do not falsely trigger 
alarms or cause equipment shut 
down. 

FREQUENCY SENSOR 
Logitek Frequency Sensors are 
used in those applications where 
electrical systems must be de
energized, and/or alarm devices 
activated when the power line 
frequency departs from normal 
range of operation. 

PHASE SEQUENCE SENSOR 
Logitek Phase Sequence Sensors 
are used to protect three-phase 

loads, particularly rotating com
ponents, from the damage that 

could occur as a result of phase 
reversals or absence of any phase. 

Contacts may be used to discon
nect the load or to operate alarm 
circuits or both. 

TIME DELAY RELAY 
Logitek, Inc. Time Delay Relays 
were designed primarily for appli
cations where precise time inter· 
vals for equipment control are 
required. They maintain a high 
degree of performance, reliability 
and accuracy while exposed to 
very severe environments. Under 
these rugged conditions, Logitek 
timers continue to satisfy their 
specified accuracy requirements 
over their operating life. Indus· 
trial type time delay relays are 
available with an adjustment 
knob on top of the unit. Adjust
ment ranges are available as speci
fied below. 

MILITARY 
T Y P E 

VDA,VDD,DVB 

Input Voltage 120!208VAC, 28VDC 

Input Frequency 60/400Hz 

Sense Voltage To 200 VDC 

Accuracy ±1%,±5% 

Time Delay (Pick· 250 MS To 10 Sec* up & Drop-out) 

Relay Contacts DPDT 

Contact Rating 2 Amp, 10 Amp 

Temperature -55°C to +125°C 

*Factory set. 

MILITARY 
T Y P E 

FAA, FAD, FS 

Input Voltage 120 Vrms, 28 VDC 

I nput Frequency 60/400 Hz 

Sense Frequency As Required* 

Accuracy ±1%, ±5% 

Time Delay (Pick 250 MS To 10 Sec* up & Drop-oud 

Relay Contacts DPDT,3PDT 

Contact Ratrng 2 Amp, 10 Amp 

Temperature -55°C to + 125°C 

'Factory set. 

T Y P E 
MILITARY 
PAA, PAD, PVA 

I nput Voltage 28VDC, 120/208Vrms, 
4 WireWYE 

Input Frequency 60/400 Hz 

Sense Voltage Lower Limit, PVA only, 
Externally Adj. 

Ph ase Seq uence ABC 
Relay Contacts DPDT,3PDT 

Contact Rating 2 Amp, 10 Amp 

Temperature _55°C to + 125°C 

MILITARY 
T Y P E DI, DO, DOT, DOC, 

DMN1, DMN2 

Input Voltage 28 VDC 

Timing Range 50 MS to 300 Sec* 

Accuracy ±10%, ±5%, ±2% 

Repeatab ility ±1% 

I nverse Voltage To 60 Volts 

Relay Contacts DPDT 

Contact Rating 2 Amp, 10 Amp 

Temperature -55°C to + 125°C 

'Factory set or externallv adlustable. 

See YELLOW SECTION for Local Sales and Distributors' Offices 

INDUSTRIAL 

ES-l, ES-2 

28VDC, 120VAC 

60/400 Hz 

To 200 VDC 

±1%, ±5% 

250 MS To 10 Sec* 

DPDT 

2 Amp, 10 Amp 

_WaC to +70°C 

INDUSTRIAL 

HZA, FS-l 

120, 208, 230 Vrms 

50/60/400 Hz 

As Required* 

±1%, ±2% 

250 MS To 10 Sec* 

3PDT 

10 Amp 

-10°C to +70°C 

INDUSTRIAL 
PHA, LPS·l 

120, 208, 230 Vrms 
4 Wire WYE, Delta 

50/60/400 Hz 

ABC 
3PDT 

10 Amp 
-10°C to + 70°C 

INDUSTRIAL 

TI, TOT, TOC, TO 
TDR-l, TDR·2 

28 VDC 

100 MS to 300 Sec** 

±10"10 

±1% at 25°C 

To 60 Volts 

DPDT 

10 Amp 

-10°C to +70°C 

Vol.2·353 
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TYPE F659 F580 

Input Voltage 28 28 
VOC VOC 

Fillsh Rate 80,85,120 80,120 
Per Min. Per Min. 

Flash Ratio 1:1, 1: 1, 
2.4:1 2.4:1 

Output '. 
2.5 Amp 500MA Current 

Channels 1 1 

Inverse To To 

SOLID STATE FLASHERS 
Designed to provide impulses to 
aircraft instrument panel warning 
lights or position lights. These 
units meet or exceed all require
ments of military airborne or 
ground support equipment. 

Voltage 60 Volts 60Voits 

Temperature -55°C to -55°C to 
+125°C 

REPEAT CYCLE TIMER 
Type RT repeat cycle timers are used in those applications where a 
solenoid or other electromechanical device must be activated repeatedly. 
Type RT may be adjusted for different timing intervals of "oft" time 
and "on" time by adjustment of the associated potentiometers on top 
of the unit. 

INTERVAL TIMER 
Type DT interval timers are used in those applications where a piece of 
electromechanical equipment must be operated for a precise interval of 
time after a pre-determined time delay. Upon application of input 
power to the type DT timer a delay time (TO) is initiated (delay (TO) is 
adjusted by the potentiometer on top of unit). At the conclusion of 
this delay time the relay contacts transfer and remain transferred for a 
given period of time (this delay (to) is adjusted by the potentiometer 
on top of the unit.) 

+85°C 

F945 F670 MS2771 0 MS24577 
-2A 

28 28 28 28 
VOC VOC VOC VOC 

~0,85, 120 120 85 80 
PerMin. PerMin. Per Min. Per Min. 

1: 1, 1: 1 2.4:1 2.4:1 2.4: 1 

500 2Amp/ 2.5 Amp 5Amp, 
MA/Ohm Channel 

4 10 1 1 

To To Per MiLF Per MiLF 
6DVoits 60Volts 26301 26301 

-55°C to -55°C to -55°C to -55°C to 
+85°C. +85°C +71°C +71°C 

INDUSTRIAL 
T Y P E 

RT 

Input Voltage 28 VOC 

Rate 50 MS To 100 Sec* 

Accuracy ±10% 

Contact Form OPOT 

Contact Rating 2Amp 

Temperature -10°C to +70°C 

*Screwdrlver adjust on top of Unit. 
4 Ranges 

INDUSTRIAL 
T V P E 

DT 

Inpllt Voltage 28 VOC 

Timing 50 MS To 100 Sec* 

Accuracy ±10% 

Contact Form OPOT 

Contact Rating 2Amp 

Temperature -10°C to +70°C 

·Screwd"ver adjust on top of Unit. 
4 Ranges 

LOG:lTBK, :INC. 42 CENTRAL DRIVE, FARMINGDALE, NEW YORK 11735 

Vol.2 0 354 CATALOG PAGES: (Vol.1°301 to 1097~ (Yol.2°301 to 201196) (VoI.3·301 to 301420) eem/1973 
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Timer·Programmers and Timers 
by MATRIX CORPORATION· (DATAPROFITS DIVISION) 
Quantachron "e" 
A solid-state "cam" timer-programmer for use where frequent 
program changes are desired in the time and sequence control 
of automatic equipment. 

Convenient front panel controls can be quickly set to deter
mine the closing and opening times of switches in multiple out
put circuits for automatic, multi-stage machines or processes. 

Number of Channels: 10 standard. 
Timing Accuracy: 1% of cycle time (40-140°F). 

Cycle Time: Standard cycle time is 0.5 to 10 seconds. 
Optional cycle time multiplier extends range to 1000 sec. 

Settability: 100 increments per cycle, digitally settable from 
front panel. 

Output Contact Configuration: 10 amp DPDT. 

Input Power: 120 VAC ±1O%, 50-60 Hz. 
Operating Modes: Slave Mode: (Standard) Each cycle is ini

tiated by external switc.h closure. When cycle is complete, 
Quantachron "C" will wait for another switch closure to 
begin the next cycle. Once the cycle has been initiated, 
the external switch has no further effect until the cycle is 
completed. Master Mode: (Optional) Once started, the 
Quantachron "C" continues to recycle automatically. As 

Quantachron II 
A solid-state "cam" timer-programmer for use where frequent 
program changes are not required in the time and sequence 
control of automatic equipment. 
Programming is handled by a tamper-proof pre-wired plug-in 
program card. The program can be changed by plugging in a 
different program card. 
Number of Outputs: 10 or 16. 
Timing .Accuracy: 1% of cycle time (40-1400 F). 

Quantachron IV 
An Adjustable 10-Minute Solid State Timer with 1 % Linearity 
Input Voltage: 110 V ±10% AC, 50-60 Hz. 

Input Current: Less than 150 MA. 
Switching Voltage: 110 VAC 50-60Hz. 
Switching Current: From .35 amps to 6 amps, depending on 

output triac used. 

soon as one cycle is completed, the next one is automati
cally begun. Manual Mode: (Standard) 100 closures of the 
"jog" switch causes the Quantachron "C" to step through 
one complete cycle. 

Reliability: High threshold integrated circuit logic, stiffly reg
ulated power supply and special protection and isolation 
circuits are used to make the Quantachron "C" uniquely 
suitable for reliable operation in even the "noisiest" loca
tions. 

Dimensions: 19"w x 7"h x I3"d. 
Mounting: Standard 19" cabinet or bench mount. 
Literature: Write for Bulletin "C." 

Cycle Time: 0.5 seconds to 10 seconds. 

Outputs: 1 amp, sol id-state triac or relay. 

Input Power: 120 VAC 50-60 Hz. 

Programming: Plug-in card contains the desired program. The 
program can be changed by changing the program card. 

Operating Mode: Repeat Cycle: (continuous recycling) (stand
ard). Dual mode repeat cycle and single cycle operation 
optional. 

Controls: Power ON/OFF, power pilot light, output indicator 
lights (indicate when an output is energized). 

External Control Inputs Optional: Manual/Auto and JOG, Re
set, Hold, Matrix Switch, Interlocks. 

Reliability: High-threshold integrated-circuit logic, stiffly reg
ulated power supply, and special protection and isolation 
circuits are used to make Quantachron II uniquely suitable 
for reliable operation even in the "noisiest" locations. 

Dimensions: I7"w x 5"h x 6"d. 

Literature: Write for Bulletin II. 

Time Adjustment Range: 40 seconds to 10 minutes. Other 
models to 2.5 hours. 

Linearity of Adjustment: ± 1 % maximum non-linearity. 

Mechanical Travel of Adjustment for Linear Time Calibrations: 
275°. 

Total Mechanical Travel: 295° ±3°. 

Repeatability: 0.5%. 

Reset: Instantaneous by external reset switch. 

Dial: Decorative calibrated dial available. 

Size: 3" x 5" X I" printed circuit card. 

Mounting: Mounted by 3/8" potentiometer mounting bushing 
or 6-32 screws. 

Literature: Write for Bulletin Q4. 

See Volume 1 for data on our low level scanners and switches. 

eem/1973 
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Trackin Control Products~~~Human 0 
ISOMETRIC CONTROLS* Respond to finger pressure .on stiff stick, with no deflection. Isometric controls .permit 

higher tracking accuracy, 'reduced fatigue, shorter training. Operator-hand control com
bination has dynamic range over 1000:1 in any direction, plus fast response independent 
of amplitude. 

Model 4698, 2-axis 
Fingertip Joystick. 
Low priced. Versa
tile 15/32" threaded 
mounting adapt
able to decorative 
bezels or rubber 
boot environmental 
seal. 

Model 435, 2-axis 
Hand Control Joy
stick. AC and DC 
outpLit, pi us gri p 
and switch i ng 
function versions 
available. 

Model 1500·2, Grip 
with thumb operated 
2-axis control. 
Mounted or hand· 
held with flexible 
cable. Tracking 
almost unaffected 
by G·loading, turbu
lence; vehicle 
bounce. Small 
cross-section grip 
shape ideal for 
hand-held operation. 

DISPLACEMENT CONTROLS Potentiometer joysticks and track balls for high accuracy, 2-axis positioning tasks. 
. Switching type joysticks offer two speed control modes. Commercial or military environments. 

Model 541,- Gimbal Model 628 Track- Madill 571, Direct 
Joystick, a 2-axis ball. 4¥Z" square. Digital Output Joy-
displacement con- 2~" deep, with stick SWitch, incl. 
trol for severe 3" dia. ball. Uses 2·axis pulse genera-
environments. optical or magnetic tor for pulse trains 
Smooth full·gimbal encoders. Select at 20pps and 
motion with as low outputs of quad· 200pps. Medium 
as 1 lb. force rature square accuracy manual 
applied to joystick. waves, TTL, com- positioning in 2·axis 

patible pulse trains system. 4 direction 
or potentiometer. lines. DTL, TTL 

compatible. 

MOTOR CONTROL PRODUCTS POSitioning of work tables to precision of .0001 inch can be achieved readily with our 
control products. Whether the positioning task is contouring, or setting X-V coordinates 
we offer the components or systems for your application. 

Model 2000 Series 2·axis Pulse Motor 
Drive, Power Supply. All switching and 
logic functions to drive 2 bifilar stepping 
motors. 

Model 2600, 2-axis 4 digit Numeric 
Display and Keyboard Entry Module. Nixie 
display counts driving pulses showing 
pOSition of X-V table to 1 step in 10,000. 
Keyboard Model 2500 presets number, 
seen on 4-digit display, entering- number 
into pulse motor drive. 

X-V Table w. Pulse Motors. Complete 
2-axis positioning. Model shown has 2" 
travel in .0001" steps. MS will mate 
motor controls to your table; match 
electronics to your application for 
optimum system performance. 

SPECIAL PRODUCTS Reduce specification complexity and system costs by ordering a special 
to your requirements. 

control subassembly 

Model 438 Control Model 465-618, 
with operational with 2-axis ampli-
amplifiers and con- fier. Gain, balance 
trol switches in adjustments. ±IOV 
slim profile (1 W' DC signal level 
deep). Output of output on single 
control as high as circuit card. For 
±40vdc. Balance commercial, indus-
and gain controls trial or severe en· 
provided. vironment, military 

jobs. 

!mMEASUREMENTSYSTEMS, INC. 
"523 WEST AVE., NORWALK, CT. 06850 • PHONE: 203/838-5561 

Vol.2 0 356 . CATALOG PAGES: (Vol.t 0 301 to 10 972) (Vol.20 301 to 20 11961 (VoI.30 301 to 30 .1420) 

Model 435-682 Joy
stick and Control 
Panel. Aided track
ing network, dead· 
man palm switch, 
variable tracking 
parameters. Water
proof cast aluminum 
housing has special 
h i·accu racy track
ing telescope cir
cuit controls. 

*Design features of these 
controls under Patent #3270260 

and #3454920, other 
patents applied for. 

eem/1973 



TIMING SYSTEMS 
AND COMPONENTS 
Take advantage of NAPCC's years of specialized timing and 
control experience to aid in solving your design problems. We 
can help in three ways. First, through the application of a 
broad range of standard motors, relays, indicators or timers, 
some of which are described below. Second, by customizing 
or adapting these standard components to your special re
quirements. An.d third, by designing and engineering these 
components into complete timing or control systems to your 
specifications. Our application engineers are at your service. 
Call today. Or write for literature. 

MOTORS 
For timing, 

drive and control 
applications 

RELAYS 
For industrial 

and military 
applications 

INDICATORS 
For monitoring 

time, events, 
operations 

TIMERS 
For time 

measurement, control, 
or time input 

SYNCHRONOUS MOTORS 
Torque to 200 oz-in. Reversible 
and dual speed. Range of volt
ages. Output speeds from 700 
rpm to 1 rpd or slower. PM 
construction. Fast start/stop. 

ELECTROMECHANICAL RELAYS 
Ratings 3-10 amps. AC or DC 
operation. Designs available up 
to 6PDT. Selection of contact 
materials including silver, silver 
cadmium oxide, palladium, 
gold alloy. 

ELAPSED TIME INDICATORS 
Commercial, industrial, mili
tary. NEMA standard to micro
miniature sizes. AC or DC. Up 
to 6 digits. Wide range of mount
ing styles. 

TIM.E DELAY RELAYS AND IN
TERVAL TIMERS Broad line. AC 
or DC. Electromechanical and 
electronic. Industrial and mili
tary types. Fixed or adjustable 
delay times. 

SEC. 2200 0 CONTROLS (COMPONENTS & SYSTEMS) 

A.W. HAYDON co. PRODUCTS 

I NORTH AMERICAN PHILIPS CONTROLS CORP. I 

DC MOTORS PM. Ironless rotor. 
No cogging. Chronometrically 
governed motors avai lable. 
Range of voltages. Speeds from 
2700 rpm to 1/144 rpm. 

~ 

~, / ..., 
"/~ /~ 

'. ~./' 

REED RELAYS Miniature. Direct 
interface with RH, HNIL, DTL 
or TTL logic. Dry or mercury 
wetted. Multiple contacts. Mag
netic latching types also avail
able. 

EVENTS COUNTERS Micromini
ature. Up to 6 digits, non-reset
table; 5 digits, resettable. Push
button reset. AC or DC. Com
mercial and military models. 

REPEAT CYCLE TIMERS low cost 
AC or DC electromechanical 
and electronic types. loads to 
25 amp. Up to 10 switches. 
Range of cycle times. 

A NORTH AMERICAN PHILIPS COMPANY 
Cheshire. Conn. 06410 • (203) 272-0301 

PM STEPPER MOTORS Pulse and 
logic. logic circuit and variable 
speed drives. Voltages include 
5V operation. Step rates to 1200 
steps/sec. Pull-in rates to 16,000 
steps/sec. 

MILITARY RELAYS Crystal can 
or communications types. Meet 
applicable sections of MIL-R-
5757 and MIL-R-6106. Up to 
6PDT, 2 amp contacts and 
DPDT, 10 amp contacts. All 
welded construction .. 

FAULT INDICATORS "BITE" 
(B u i It - I n -T est - E qui pm e n t), 
Round, rectangular and ball 
types. Detect transient and per
manent faults. Remain in fault 
memory condition until reset. 

TIME CODE GENERATORS 
Broad selection of electronic or 
electromechanical models in 
IRIG or other specified codes. 
Bench, rack or plug-in types. 
AC or DC. High accuracy. 

WRITE FOR LITERATURE. NORTH AMERICAN PHILIPS CONTROLS CORP. Cheshire, Conn. 06410 • (203) 272-0301 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.20357 
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PROCESS CONTROL MODULES 
ELECTRONIC INTEGRATORS 

Compute time-integral of sensor outputs; output pulses drive 
external 24 V electro-mechanical totalizing counters (8 W 
max.). Full-scale output pulse rate field-settable with high 
resolution between 100 and 50,000 counts/hour. 

Model No. Input Output 

IV-100·X' Process control currents No count for less than min. current 

IV·110 o to 10 V No count for -V 

IV-200 -10 V to + 10 V Dual outputs for up-down counter 

IV-2D1 -10 V to +lOV Count ignores input polarity 

* ·1 = 1·5 rnA, ·2 = 4·20 rnA, ·3 = 10·50 rnA. 

ALARMS I SWITCHES 
Trip when input parameters (frequency, speed, dc voltage, dc 
current) cross preset limits. Provide both electrical signal 
and Form C relay contact closure for alarm and on-off control 
applications. 

• Gold-alloy relay contacts for switching dry circuit to 1A loads. 
• No relay chatter. 
• Fail-safe for power and signal interruption. 
• Adjustable hysteresis. 

FREQUENCY I SPEED MODELS SERIES FM-10 
Accept arbitrary waveform frequency information from speed 
transducers, generators, etc., 0.1 to 200 V peak input level; 
0.1 Mfl input impedance; respond in two cycles of input fre
quency. Full-scale trip frequency field-settable with high reso
lution between 40 and 10,000 Hz. 

No. of Preset Trip Indication When 
Model No. Limit Frequencies Input Frequency Is 

FM·lO 1 Below limit 

FM·l1 1 Above limit 
FM-12 2 Outside range between limits 

FM·13 2 Below low and above high limit 

VOLTAGE I CURRENT MODELS LA-10 
Accept mY, V, process control current inputs. Trip level set by 
Kelvin-Variey divider in steps of 10% and 0 to 10% continu
ous vernier. Alarm status indicated by LED monitor light. 
Single-ended or differential input. Instrumentation-type high 
stability input amplifier for very high input impedance and 
common mode rejection. 

Model No. Set Points Alarm Indication When Input Level Is 

LA· 11 1 Above limit 

LA·12 1 Below limit 

LA· 13 2 Below low and above high limit 

Standard full·scales, mV = 50, 100, 500 
V = 1, 5, 10 

mA = 5, 10, 20, 50 

Worth Hills 

ISOLATED TRANSMITTERS 
Convert various input parameters to process control current 
outputs. Input, output, power source are dc-isolated from one 
another. 

• Outputs 1-5, 4-20, 10-50 mA at 0 to 30 V load voltage. 

• 0.1% accuracy. 

• Fast response. 
• Wide range offset and span adjustments with high resolution. 

VOLTAGE I CURRENT MODELS VX-10 
Accept mY, V, process control currents. 

Model designation: VX-10-X-Y, where 

X = Input code: 
1 = 1-5 mA, 

050 = 50 mY, 
210 = 1 V, 

2 = 4-20 mA, 3 = 10-50 mA 
110 = 100 mY, 150 = 500 mA 
250 = 5 V, 310 = 10 V 

Y = Output code: 
1 = 1-5 mA, 2 = 4-20 mA, 3 = 10-50 mA 

THERMOCOUPLES MODELS TX-10 
Accept inputs from Type J (Iron/Constantan), Type K (Chromel/ 
Alumel), Type S (Platinum/Platinum -10% Rhodium) Ther
mocouples. 

• Built-in cold-junction compensation. 

• -10 to 40 mV offset, 10 to 50 mV span ranges. 

• Thermocouple burn-out protection. 

• > 10 Mfl input impedance. 

Model designation: TX-IO-X-Y 

X = Thermocouple code: (J, K, or S) 

Y = Output code: 1 = 1-5 mA, 2 = 4-20 mA, 3 = 10-50 mAo 

N~ Wor1h Hills celectronics, INC I GLENCOVE,N.Y.11542·516-671-5700 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645·9200 (IN N. Y. STATE CALL COLLECT (516) 294·0990) 
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CONVERTERS 
VOL TAGE· TO-FREQUENCY 
Complete line of Voltage-to-Frequency Converters for 
o AI D conversion. 
o Telemetering. 
o Electronic integration. 
o Process control applications. 
All have one-cycle response, excellent linearity down to zero 
frequency, low TC. 

FIXED RANGE SERIES DF-l0 AND DF-12 
12 models cover full-scale output frequencies from 25 to 
100,000 Hz. a to 10 V input; >100 Mfl input impedance; 
0.02% linearity; zero and full-scale trimmers. 

Model DF-10 
3.5 x 1.82 x 1 in. 
±15 Vdc powered 

DF·10 Model No. 

DF-IO·025 
DF·IO·050 
DF·IO·110 
DF·IO·l25 
DF·IO·150 
DF·IO·210 
DF·IO·225 
DF·IO·250 
DF·IO·310 
DF·IO·325 
DF·IO·350 
DF·IO-410 

DF·12 Model No. 

DF·12·025 
DF·12·050 
DF·12·IlO 
DF·12·l25 
DF·12·150 
DF·12·210 
DF·12·225 
DF·12·250 
DF·12·310 
DF·12·325 
DF·12·350 
DF·12·410 

WIDE-RANGE SERIES DF-l00 

Model DF·12 
3.5 x 8.5 x 2.3 in. 
Ac-line powered 

Freq. Range (Hz) 

0·25 
0-50 
0·100 
0·250 
0·500 
0·1000 
0·2500 
0·5000 
0·10,000 
0·25,000 
0·50,000 
0-100,000 

Ac-line operated models with built-in regulated dc supplies; 
'Uni- and bi-polar inputs; 0.02% linearity. Full-scale output 
frequency field-settable over 250:1 range with high resolution. 
X represents input level code, Y denotes full-scale frequency 
range. 

Model No. Input Output 

DF·IOO·X·Y o to +V, 
Process control currents 

Frequency 

DF·llO-X·Y -V to +V Frequency and logic output 
indicating polarity 

DF·120·X·Y -V to +V Separate frequencies for 
+ and - inputs 

Input Ful,"scale x, Y· Level Impedance Freq. Range (Hz) 

I o to 10 V >100 Mfl 0.4·100 
2 I to 5 rnA 1000 fl 4 ·1000 
3 4 to 20 rnA 250 fl 40 -10,000 
4 10 to 50 rnA 100 fl 400· 100,000 

SEC. 2200 0 CONTROLS (COMPONENTS & SYSTEMS) 

Worth Hills 
FREQUENCY· TO -VOLTAGE 
Line of high-performance Frequency-to-Voltage Converters for 
o Tachometry. 
o Frequency monitoring. 
o Telemetering. 
o Control applications. 
All feature ripple-free outouts and excellent linearity. 

STANDARD SERIES FD-l0 AND FD-12 
8 models cover full-scale input frequencies from 100 to 100,-
000 Hz. 0.1 to 100 V peak input; 0.1 Mfl input impedance; a to 
10 V output; 0.02% linearity; negligible ripple; fast response. 

FO-10 
3.5 x 2.3 x 1 in. 

±15 Vdc powered 

FD·10 Model No. 

FD·IO-110 
FD·IO·125 
FD·IO·150 
FD·IO·2IO 
FD·IO·225 
FD·1Q·250 
FD·IO·31O 
FD·10·325 
FD·IO·350 
FD·IO·410 

FD·12 Model No. 

FD·12·110 
FD·I2·125 
FD·12·150 
FD·12·210 
FD·12·225 
FD·12·250 
FD·12·310 
FD·12·325 
FD·12·350 
FD·12·4l0 

FD-12 
3.5 x 8.5 x 2.3 in. 
Ae-line powered 

Freq. Range (kHz) 

0·0.1 
0·0.25 
0·0.5 
0·1 
0·2.5 
0·5 
0·10 
0·25 
0·50 
0·100 

ULTRA-FAST RESPONSE SERIES FD-51 
Ac-line operated modules with built·in regulated dc power 
supplies. Cover 10:1 frequency ranges and are particularly 
suited for instrumentation at low frequencies when very fast 
response, negligible ripple, and a high degree of linearity are 
required. Applications include cycle·to·cycle line frequency 
monitoring, FM demodulation, speed run·down tests on rotat
ing devices. Also have outputs proportional to period of input 
frequency. 

Input: 1 to 200 V peak; input impedance: 0.1 megohm; output: 
1 to 10 V; linearity: 0.02%; negligible ripple. 

Model Ntf. Frequency Range (Hz) 

FD-51-110 10 to 100 
FD·51-150 50 to 500 
FD·51-210 100 to 1000 
FD·51·230 300 to 3000 
FD-51-11O-l 50 to 70 
FD·51-150-1 330 to 470 

FOR OTHER NORTH HILLS PRODUCTS - SEE EEM SECTIONS 1800 ADJUST & FIXED COILS; 2000 REED SCANNERS & MATRICES; 4000 PRECISION 
CURRENT & VOLTAGE SOURCES; 5600 WIDEBAND TRANSFORMERS & RIDS. 

NfA GJVonh Hills CElectronics, INC. I GLEN COVE, N.Y. 115,..s16-671-5100 

". .... FOR CURRENT SOURCE DATA CALL TOLL·mE[ 800·645·9200IlN N. Y. STATE CALL COLLECT (518) 294-09901 . 
eem/1973 See YELLOW SECTION for Local Sales and Distributprs' Offices Vol.2 0 359 



e Timing: Seconds to Months 
e Integration: 1 to near~events 
NEW! Series 500 ff}r hetter accuracy 

at less than half the price! 
OWHAT IS AN E·CELL DEVICE? 
An E-CELL device is a new kind of circuit element that looks like a 
discrete electronic component but does the work of a complete 
electro-mechanical assembly_ Its main functional part is a center 
"working" electrode, which is surrounded by an electrolyte. The 
unit's metallic container also serves as the second ("reservoir") 
electrode. Functionally, an E-CELL unit is a reversible micro-caul
ometer. By plating the "working" electrode, it converts electrical 
current-time integrals (up to several thousand microampere-hours) 
into equivalent integrals of a mass of metal. Exactly one atom is 
transferred for each electron impressed on the E-CELL unit. Power 
drain is normally in the microwatt region. If the "working" electrode 
is then deplated at a known current, the deplating time will be 
proportional to the original integral. When a known mass is given as 
part of the initial condition (i.e. is preplated on the "working" elec
trode), this same process generates a precise time interval. The unit 
abruptly changes from a low-resistance to a high-resistance circuit 
element when its "working" electrode is completely deplated. 

E)HOW DO YOU USE AN E·CELL DEVICE? 
An E-CELL device has two generic functions: integration and timing. 
In both areas, the device is characterized by: electrical stability; 
small size; insensitivity to the physical environment; compatibility 

9APPLICATIONS 

with the low current and voltage levels of modern circuitry; and the 
ability to operate over an extremely broad time domain. Compared 
to conventional mechanical and electro-mechanical devices which 
perform similar functions, an E-CELL device is much lower in cost. 

For integration applications, an uncharged E-CELL unit accepts d-c, 
periodic, or random inputs in any waveshape - and stores the 
integral of these on the "working" electrode. To read out the stored 
value, the mass transfer process is reversed. The measured time to 
reach the pOint of the abrupt voltage swing, multiplied by the read
out current, gives a precise value which represents a total count of 
the stimuli presented to the unit. The Model 300 EDR Digital 
Readout Instrument provides a convenient means of making these 
measurements. 
Operation in the timing mode is essentially the same as that for 
integration. The E-CELL unit is pre-charged with a known mass of 
plating material. In operation, this mass is transferred to the "reser
voir" electrode (container) at a constant known rate determined by 
the current value used. When the "working" electrode has been de
plated, an abrupt voltage swing signals that the pre-set time has 
elapsed. This signal is normally used as a bias transition with semi
conductor devices. 

T!1e scope of applications is as broad as counting and timing functions themselves. We have a repertoire of many convenient, economical cir~ 
cuit designs that have been proven in actual field use. Our experienced applications specialists will help you apply E-CELL coulometric tech
niques to your particular problems. Representative applications: REPETITIVE TIMING AND CONTROL Repeat cycle timing for domestic and 
industrial appliances. PULSE COUNTING AND MEMORY Adding and subtracting pulses. Counting events for vending machines, traffic, etc. 
Confidential memory for security devices. CURRENT-TIME INTEGRATION Battery charging controlS. Environmental monitoring. Data ac
cumUlation. Laboratory integration in physics, chemistry, meteorology, etc. USE-TIME MEASUREMENT End-of-life, elapsed time, and warranty 
indication. Use-accounting for office, automotive, or industrial machines. TIMING Ordnance, safing and armng devices. Sonobuoy scuttling. 
Long delays (months). 

E-CELL Device 
and Circuit Symbol 

E-CELL INTEGRATING AND TIMING COMPONENTS 

Type Charge Range 
(Actual Size) /La-hr Application Accuracy 

None Integrating 10-1000/La-hr 

==' 1)= ±2% 

60-1000 Timing 0.1 to 1000 hr 
Series 560 ±4% 

I:J) 
None Integrating 10-1000/La-hr 

±2% 

60-1000 Timing 0.1 to 1000 hr 
Series 550 ±4% 

E-CELL Timing Components with other pre-charges are available on special order. 

Specifications subject to change without notice. 

E-CELL 
Integrator 

Model 300 EDR E-CELL 
Digital Readout Instrument 

E-CELL 
DEVICE 

Physical Characteristics 

Single anode with axial 
leads. Current range up 
to 2000 /La. Temperature 
range -55"C to + 71 "C. 
(See Bulletin 500 for 
additional information.) 

Single anode, plug-in type. 
Current range up to 2000 /La. 
Ten1Perature range -55"C to 
+71 "C. (See Bulletin 500 
for additional information.) 

800 
MV 

CLAMP 

E-CELL components and instruments are protected by one or more of the 
following U.S. patents: 2,744,217; 3,387,288; 3,423,642; 3,423,643; 
3,423,644; 3,423,648. Other U.S. and foreign patents pending. 

Typical circuit using E-CELL 
components. 

TIME" 
Typical E-CELL device 
voltage rise. 

Vol.20360 

subsidiary of PLESSEY INCORPORATED 
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Tel: (213) 390-3585 • TWX: 910-343-6483 

CATALOG PAGES: (Vol.1°301 to 10972) (Vo1.20301 to 201196) (Vol.30301 to 301420) eem/1973 



SEC. 2200 • CONTROLS (COMPONENTS & SYSTEMS) 

PRECISION TIMER COMPANY, INC. 
(203) 399-6253 

13 WESTBROOK INDUSTRIAL PARK • WESTBROOK, CONN. 06498 

PROGRAM TIMERS 

FILE E47690A 

SERIES 115, 116, 120, 121 

• Motor driven multicam recycle timers - single-pole 
flashers. 

• Synchronously rotating camshaft programs switches 
sequentially when motor is energized. 

• May be wired for single-revolution-and-stop operation. 
• Available in over 100 stocked and standard speeds 

(time per camshaft revolution). See Speed Selection 
Table A. 

• Choice of 10, IS, 20, or 25 amperes switch ratings 
See Switch Selection Table. 

• Custom built from huge inventory stocked compo
nents on fast del ivery. 

• Precision timed at factory to your Timing Diagram 
(also field adjustable). 

• Absolute premium quality throughout at competitive 
low prices. 

MODEL SELECTION CHART 
SUB-BASIC SWITCHES 

"V" 

SERIES 130, 131 

TIMING DIAGRAM 
DEGREES 0 
PERCENT 0 

2 N.O. 
N.C. 

3 
N.O. 
N.C. 

4 
N.O. 
N.C. 

"W" 

3S 
10 

72 
20 

FILE 28020 

SERIES 150, 151, 160, 161 

108 
30 

SAMPLE CIRCUIT 
144 180 216 
40 50 SO 

252 
70 

BASIC SWITCHES 

··M" 

288 
80 

324 
90 

"E" 

360° 
100% 

Number 
10 Amperes 15 Amperes 20 Amperes 25 Amperes 

of Length 7/e" 1'12" 7/s" 1112" Length 7/s" 1'12" 7/s" 11/2" 
Poles Dimen. CAMS CAMS CAMS CAMS Dimen. CAMS CAMS CAMS CAMS 

1 'Ya2 115-V 116-V l1S-W l1S-W 1'%, l1S-M 116-M l1S-E 116-E 
2 1",1, l1S-2V l1S-2V l1S·2W l1S-2W 2%, 116-2M 116-2M l1S-2E 116·2E 
3 2%, l1S-3V 116-3V l1S-3W 116-3W - - - - -
1 11/. 120-V 121-V 120·W 121-W 1'/. 120-M 121·M 120·E 121-E 
2 15/. 120-2V 121-2V 120-2W 121-2W - - - - -
3 - - - - - 3.00 130-3M 131-3M 130·3E 131-3E 
4 3.08 130-4V 131-4V 130-4W 131-4W 3.69 130-4M 131-4M 130·4E 141-4E 
S 3.S2 130·SV 131-SV 130-SW 131-SW 4.38 - - - -
6 3.9S 130-6V 131-6V 130-SW 131-6W S.06 - - - -
2 2.218 lS0-2V 160-2V lSO-2W 160-2W 2.S00 lSI-2M 161-2M lSl-2E 161-2E 
3 2.812 150-3V 160-3V lS0·3W 160-3W 3.37S lSI-3M 161-3M lSl-3E 161-3E 
4 3.406 lS0-4V 160-4V lSO-4W 160-4W 4.2S0 lS1-4M 161-4M lSl-4E 161-4E 
S 4.000 lSO-SV 160-SV 150-SW 160-SW S.12S lSl-5M 161-5M 151-5E 161-5E 
6 4.S93 lSO-6V 160-6V 150-6W 160-6W 6.000 151-6M 161-6M 151-6E 161·6E 
7 5.187 lS7-7V 160-7V 150-7W 160-7W 6.875 151-1M 161-1M lSl-7E 161-7E 
8 5.781 150-8V 160-BV 150-BW 160-BW 7.750 lSl-BM 161-8M 151-BE 161·BE 
9 6.37S lS0-9V 160-9V 150-9W 160-9W B.625 151·9M 161-9M 151-9E 161·9E 

10 6.968 150-10V 160-10V 150-lOW 160-lOW 9.S00 lSl·lOM 161-lOM 151-10E 161-10E 
11 7.562 lSO-l1V 160-11V 150-11W 160-11W 1O.37S 151-11M 161-11M lSl-11E 161-11E 
12 B.156 lS0-12V 160-12V 150-12W 160·12W 11.250 lSI-12M 161·12M 151-12E 161-12E 
13 B.750 150·13V 160-13V 150-13W 160-13W 12.125 151-13M 161-13M 151-13E 161-13E 
14 9.343 150-14V 160-14V 150-14W 160-14W 13.000 151-14M 16I-14M 151-14E 161-14E 
15 9.937 150-15V 160-1SV 150-1SW 160-15W 13.B75 lSI-15M 161-15M 151-lSE 161-lSE 
16 10.S31 lS0-16V 160-16V 150-16W 160-16W - - - - -
17 11.125 150-17V 160-17V 150-17W 160-17W - - - - -
18 11.71B l50-lBV 160-lBV 150-18W 160·18W - - - - -
19 12.312 150-19V 160-19V 150-19W 160-19W - - - - -
20 12.906 150·20V 160-20V 150-20W 160-20W - - - - -

.~ . 
• Senes 120 and 121, at low cost, are available from Factory Stock only In speeds JO Bold Type. I!!. fu1~ed Selection Chart A . 
• Series 130, 131, 150, 151, 160, 161 may be ordered at no extra cost with friction clutch, permitting manual override. Specify. Dials and Knobs available. 

Series 150, 151, 160, 161 may be ordered with clutch-motor drives and reset mechanisms for use as Multipole Delay Relays. Consult factory. 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2·361 



Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

PRECISION TIMER COMPANY, INC. 
(203) 399-6253 

13 WESTBROOK INDUSTRIAL PARK • WESTBROOK,CONN.06498 

DELAY RELAYS 
SUB·BASIC SWITCHES 

• Times down to zero (transferring load switch) when motor is ener· 
gized. Resets to set position (fully adjustable) when power to motor 
is removed. 

• Available time ranges 0·5, 0·10, 0·20, 0·30, 0·60, and 0·120 seconds. 
• May be wired as Delay Relay or as Interval Timer. 

® 
FILE E47690A 

Cha.i5 
Ma~nl 

with 
Toppl"I. 

F.o,,' 
Panel 

Mount 

No. 
of 

Poles 

I 
2 
I 
2 
I 
2 
1 
2 
I 
2 

"H" or ilL" 
Dimen. 10 Amp 

Max. Type V 
2.38 400·Y 
2.87 400·2Y 
2.S4 401·Y 
3.00 401·2Y 
LOS 404·Y 
1.40 404·2Y 
1.36 40S·Y 
1.71 40S·2Y 
1.36 406·Y 
1.71 406·2Y 

~ 

l-lihackel 
Mount 

HOURS METERS 

• A fully synchronous recording meter for front 
panel installation. Commences timing when 
motor is energized, stops when power is 
removed. NEMA standard dimensions. 

• Extremely accurate. Draws only 3 watts. 
• Reset models return to 0000 with touch of 

pushbutton. 
• UL, CSA approved, and listed. 
• Supplied with 8" leads and with mounting 

hardware. 
• Life expectancy many years. 

• For behind·panel and chassis installations, 
at least possible cost. 

• Reset models return to 00000 by rotation of 
thumbwheel. 

• UL, CSA approved, and listed. 

Reset 

SR·240·1 
SR·240·2 
SR·240·3 
SR·240·4 
SR·240·S 
SR·240·6 
SR·240·7 
SR·240·8 

Reset 

R·210·1 
R·210·2 
R·210·3 
R·210·4 
R·21O·S 
R·210·6 
R·210·7 
R·210·8 

Reads to 

999.9 sec. 
9999 sec. 
99.99 min. 
999.9 min. 
9999 min. 
99.99 hrs. 
999.9 hrs. 
9999 hrs. 

Reads To 

9999.9 sec. 
99999 sec. 
999.99 min. 
9999.9 min. 
99999 min. 
999.99 hrs. 
9999.9 hrs. 
99999 hrs. 

15 Amp 
Type W 

400·W 
400·2W 
401·W 
401·2W 
404·W 
404·2W 
40S·W 
40S·2W 
406·W 
406·2W 

By 

1/10 sec. 
1 sec. 
1/100 min. 
1/10 min. 
1 min. 
1/100 hrs. 
1/10 hrs. 
1 hr. 

By 
1/10 sec. 
I sec. 
1/100 min. 
1/10 min. 
1 min. 
1/100 hrs. 
1/10 hrs. 
1 hr. 

• For behind·panel and chassis installations, at least possible cost. 

Vol.2·362 

• Reset models return to 0000 with touch of pushbutton. 
• UL, CSA approved, and listed. 
Specify:-

Option "A" - Standoffs at "A" and "A" 
Option "8" - Standoffs at "8" and "8" 
Option "C" - No Standoffs. Customer uses holes "C" and "C" 

CATALOG PAGES: (Vol.1·301 to 1·972) (VoI.2·301 to 2·1196) (VoI.3·301 to 3·1420) 

BASIC SWITCHES 

"H" or ilL" 
Max. 

Dimen. 

2.S4 

2.S4 

LOS 

1.36 

1.36 

Non· 
Reset 

SN·200·1 
SN·200·2 
SN·200·3 
SN·20Q·4 
SN·200·S 
SN·200·6 
SN·200·7 
SN·200·8 

Non· 
Reset 

N·210·1 
N·210·2 
N·210·3 
N·210·4 
N·210·S 
N·210·6 
N·21O·7 
N·210·8 

Reset 

R·240·1 
R·240·2 
R·240·3 
R·240·4 
R·240·S 
R·240·6 
R·240·7 
R·240·8 

Type M 
20 Amp 

Type E 
25 Amp 

400·M 400·E 

401·M 401·E 

404·M 404·E 

40S·M 405·[ 

406·M 406·E 

FILE 28020 

Reads To By 

9999.9 sec. 1/10 sec. 
99999 sec. 1 sec. 
999.99 min. 1/100 min. 
9999.9 min. 1/10 min. 
99999 mln. I min. 
999.99 hrs. 1/100 hrs. 
9999.9 hrs. 1/10 hrs. 
99999 hrs. 1 hr. 

Reads To 

9999.9 sec. 
99999 sec. 
999.99 min. 
9999.9 min. 
99999 min. 
999.99 hrs. 
9999.9 hrs. 
99999 hrs. 

Reads To 

999.9 sec. 
9999 sec. 
99.99 min. 
999.9 min. 
9999 min. 
99.99 hrs. 
999.9 hrs. 
9999 hrs. 

By 

1/10 sec. 
1 sec. 
1/100 min. 
1/10 min. 
1 min. 
1/100 hrs. 
1/10 hrs. 
1 hr. 

By 
1/10 sec. 
1 sec. 
1/100 min. 
1/10 min. 
I min. 
11100 hrs. 
1/10 hrs. 
I hr. 

eem/1973 



SEC. 2200 • CONTROLS (COMPONENTS & SYSTEMS) 

PRECISION TIMER COMPANY, INC. 
(203) 399-6253 

13 WESTBROOK IN DUSTRIAL PARK • WESTBROOK,CONN.06498 

PANEL-MOUNT TIMERS 
SERIES OPB - DELAY RELAY 
A fully adjustable synchronous motor driven Delay Relay for front panel 
installation. May be wired ,s Delay Relay or as Interval Timer. Available 
in one or two pole models at 10, or 15 ampere switch capacity, in over 
one hundred time ranges from one second to one month .. 

Operator selects delay (interval) time by manually setting dial to de· 
sired value, which remains fixed until operator readjusts dial to new 
value, which may be done while motor is energized or reenergized. 

Push on button causes clutch to disengage mechanically, permitting 
timer to back off 01 load and timer motor sWitch(es) and permitting 
spring-powered reset to set position. Removal of finger from button 
permits clutch to reengage and commences timing cycle (see Table A). 

Please advise with your Order, your desired program for second switch 
of two-pole units. 

SERIES FlR - PROGRAM TIMER 
A simple cam program timer for front panel installations, with rotating 
dial indication of angular position. Synchronously rotating cam shift 
programs switches sequentially when motor is energized. 

Friction clutch permits manual positioning, whether operating or 
deenergized. 

One through five or more poles. Choice of 10, 15, 20, or 25 ampere 
switches. See Table A for available cam shaft speeds (Time per Cycle). 

Cams are fully adjustable. Prices include settings to your Timing 
Diagram. May be wired for single·revolution-and-stop. 

Use as programmer, flasher interruptor, pulse accumulator, delay or 
interval timer, power operated sequencing or selecting switch, stepping 
switch, reversing timer. 

Specify Series FLR (as shown) for repeat-cycle·construction. 
Specify Series INM (similar) for manually settable Interval Timer can· 

struction with stop-pin at zero degrees of rotation (off position of Dial). 

SERIES ORM - DELAY RELAY 

~n~f~ ira:i~Ws~~: e b~y~~~:gn~ ~sD~~:o~e 1~~v~~ ~; I~rite~~~y Tf~e:~';rJa fJ~~r~ 
in one, two, or three pole models at 10, 15, 20, or 25 amperes switch 
capacity. Available in Time Ranges 6, 12, 18, 25, 40, 75, 150, 300, and 
500 seconds. 

Operator selects delay (interval) time by manually setting dial to 
desired value, which remains fixed until operator readjusts dial to new 
value, which may be done while motor is energized or deenergized. 

Operation is initiated upon energizing motor which causes timer to 
"time down" to zero transferring load switch. Timer backs off load 
switch and resets to set position when motor is deenergized, ready for 
next usage. 

Please advise with your Order, desired relative time program among 
switches of multi-pole units. 

At less cost, order Series DRF if adjustability is not needed. Identical 
to Series DRM, but delay time is fixed at factory to any value you 
s~cily between 0.5 and 500 seconds. No front dial. 

SERIES IPB -INTERVAL TIMER 
Yields a precise fixed timed interva I upon operation of feather-touch 
pushbutton. 

Transfers a snap-action load switch at start of fixed cycle when push
button is depressed. Return-transfers this switch at exact end of fixed 
time cycle. Time Ranges per Table A. 

Select your choice among hundreds of availaple time cycles. Choice 
of one, two, or three poles. Choice of 10, 15, 20, or 25 ampere switch 
ratings. Prices of multiple units include timing to your Timing Diagram. 
Extra poles of multipole units may be within-cycle programmed. 

Available on fast delivery from stocked and standard components and 
subassemblies. 

SERIES PER - PERCENTAGE TIMER 
Series PER Percentage Timer is a repeat-cycle timer with unique within-
cycle adjustability. , 

A latching mechanism holds a load switch transferred during an 
adjustable percentage of each consecutive fixed-time cycle. Each 
synchronous rotation of timer's ca'mshaft is divided by dial adjustment 
into "ON" time and "OFF" time of load switch, expressed as percentage 
of repeat-cycle time. 

Either side of the single-pole double-throw load switch may be used 
for controlling "ON" or "OFF" a percentage of regeat-cycle time. Or 
both sides may be used, for proportioning or me ering applications. 

Series VPP Variable Pulse Programmer is identical to the above, but 
also incorporates an additional pole for straight programming functions, 
thus providing unusual system timing capabilities. Series VPP may be 
wired for single-revolution-and-stop operation. 

Choice among hundreds of operating speeds (see Table A). Choice 
among 10, 15, 20, or 25 ampere I~ad switches. 

STANDARD 10 AMP '"'lOR 15 AMP"w~ 
S\WTCHES SHOWN. OPTIONAL 
2O-25AMP SWITCHES' SHOWN 
IN PHANTHOM. 

SUB-BASIC SWITCHES BASIC SWITCHES 

No. "X" "X" 
of Dimen. 10 Amp 15 Amp Dimen. 20 Amp 25 Amp 

Poles Max. Type V Type W Max. Type M Type E 

1 1.40 DPB-V DPB-2V - - -
2 1.40 DPB-2V DPM-2W - - -

SUB-BASIC SWITCHES BASIC SWITCHES 

No. "X" "xn 
of Dimen. 10 Amp 15 Amp Dimen. 20 Amp 25 Amp 

Poles Max. Type V Type W Max. Type M Type E 

1 .83 FLR-V FLR-W 1.00 FLR-M FLR-E 
2 1.40 FLR-2V FLR-2W 1.75 FLR-2M FLR-2E 
3 1.40 FlR-3V FLR-3W 2.50 FLR-3M FLR-3E 
4 2.15 FlR-4V FlR-4W - - -
5 2.60 FlR-5V FLR-5W - - -

® FILE E47690A 

SUB-BASIC SWITCHES BASIC SWITCHES 

No. "X" "X" 
of Dimen. 10 Amp 15 Amp Dimen. 20 Amp 25 Amp 

Poles Max. Type V Type W Max. Type M Type E 

1 .83 DRM-V DRM-W 1.00 DRM-M DRM-E 
2 1.40 DRM-2V DRM-2W 1.75 DRM·2M DRM-2E 
3 1.71 DRM-3V DRM-3W 

FILE 28020 

BASIC SWITCHES 

No. "X" "X" 
of Dimen. 10 Amp 15 Amp Dimen. 20 Amp 25 Amp 

Poles Max. Type V Type W Max. Type M Type E 

2 
3 

No. 
of 

Poles 

1 
2 

.83 IPB-V IPB-v.. 
1.40 IPB-2V IPB-2W 
1.71 IPB-3V IPB-3W 

SUB-BASIC' SWITCHES 

"X" 
Dimen. 10 Amp 15'Amp 
Max. Type V Type W 

1.75 PER-V PER-W 
1.75 VPP-2V VPP-2W 

1.00 IPB-M 
1.75 IPB-2M 

IPB-E 
IPB-2E 

BASIC SWITCHES 

"X" 
Dimen. 20 Amp 25 Amp 
Max. Type M Type E 

1.75 PER-M PER-E 
- - -

Series DPB, FLR, INM, IPB, PER, VPP 
• Employ Inductor Motor Type A. 
• "H" dimension is 7/8" nominal (1~." for speeds slower than 1 R.P.H.). 

eem/1973 

7/8 DIA. 
KNURLED 
KNOB 

CUSTOM.ERS 
PANEL MAX 
IIg THK 

Series DRM, DRF 
• Employ Hysteresis Clutch Motor Type C. 
• "H" dimension is 11/4 nominal. 
• Construction is left-handed. 
Typical Ordering Information 
FlR-4Vl - 60 sec. - 120/60 (with Timing Diagram). 

Switch Ratings 
See "Technical Information" (last page of this ad). 

See YELLOW SECTION for Local Sales and Distributors' Offices 

MOUNTING DIMENSIONS 
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PRECISION TIMER COMPANY, INC. 
(203)399-6253 

13 WESTBROOK INDUSTRIAL PARK • WESTBROOK, CONN. 06498 

TECHNICAL STANDARDS 
SPEED SELECTION TABLE A 
For timers employing inductor motor Type A 

Seconds: 1,1'15,1'13,12;5,1'12, 1213, 1%,2,22/5,2'12,22/3,2%,3,3'13,33/4,4, 
4'12, 42/3, 5, 5113, 53/5, 6, 62/3, 7, 7'12, 8, 8'13, 82/5, 9, 10, 111/4, 12, 12112, 13'13, 
15, 16, 16213, 160/5, 18, 20, 21, 22112, 24, 25, 26213, 28, 30, 331f3, 36, 371/2, 40, 
45, 48, 50, 60, 75, 80, 84, 90, 100, 120, 135, 150, 160, 168, 180 - and others. 

Minutes: 1, 11f4, 11f3, 12/5, 11f2, 12/3, 2, 21/4, 2'12,22/3, 2%, 3, 31/3, 33/4, 4, 41f5, 
41f2, 5, 6, 6213, 7, 71f2, 8, 8113, 82/5, 9, 10, 111/4, 12, 121f2, 131/3, 14, 15, 16213, 
18, 20, 24, 25, 26213, 28, 30, 331/3, 40, 45, 60, 75, 80, 84, 90, 100, 120, 150, 
160, 168, 180 - and others. 

Hours: 1, 11/4, 11/3, 12;5, 1'12, 1213, 2, 2112,2213, 20/5, 3, 311a, 4, 5, 6, 8, 9, 10, 
12, 13'13, 16, 18, 20, 24 - and others. 

~~Js~thler~~/4' 111a, 12/5, 1112, 1213, 2, 2'12, 3, 4, 5, 62/3, 7, 71f2, 10, 12'12, 15, 20-

SWITCH SELECTION TABLE 
Y-l- Sub·Basic Type, single pole, double throw - 10 amperes 113 horsepower 
at 125 or 250 VAC -'12 ampere at 125 VDC -~V4 ampere at 250 VOC - 4 am· 
peres at 125 VACl. .187 male tab terminals. 

Y-2 - Same, .250 male tab terminals. 

W·l - Sub·Basic Type, single pole, double throw - 15 amperes V3 horsepower 
at 125 or 250 VAC - V2 ampere at 125 VDC - V4 ampere at 250 VDC - 5 am
peres at 125 VACl. .187 male tab terminals. 

W-2 - Same, .250 male tab terminals. 

MA - Basic Type, single pole, double throw - 20 amperes at 125, 250, or 480 
VAC - '14 horsepower at 125 VAC -V2 horsepower ~at 250 VAC:"- l/i ampere 
at 125 VDC - 1/4 ampere at 250 VDC. #6 screw terminals. 

MB - Same, solder terminals. 

E - Basic Type, single pole, double throw - 25 amperes at 125 250 or 480 
VAC -1 horsepower at 125 VAC - 2 horsepower at 250 VAC -Pilot duty 750 VA 
at 125 or 250 VAC. Available only with #8 screw terminals. 

MODEL DC-260-7 

ORDERING INFORMATION - NOMENCLATURE 
X FLR - 2 - V-I - 20 SEC. - 120/60 

T 

No. of poles ---_--I 
Type of switch -------' 

CAM SELECTIONS 

l! =-r-
Voltage and frequency 

Time range or cycle time 

Type of terminal on switches 

Standard 7/6" or 1V2" cams (as ordered - see Text) are molded nylon, 180° cut, 
fully adjustable 360°, mounted in pairs. Specially cut cams to your Order. Our 
prices include setting of cams to your Timing Diagram (please supply with 
Order where applicable). 

MOTOR VOLTAGES AND FREQUENCIES 
Motors are stocked in over 50 speeds for 120 volt 60 cycle operation. All other 
internationally slandard voltages and frequencies are available on your Order. 

DIALS AND KNOBS 
Timers illustrated with dials and knobs, may be ordered bare for use with your 
own dial or knob arrangements. Shafts are all standard at V4" diam. 

QUALITY 
Absolute prime quality materials, components, construction, design, and work
manship throughout and fully warranteed. Maximum usage of corrosion resistant 
materials throughout. 100% Q. C. 

PROCUREMENT INFORMATION 
Delivery on most items from stock or quickly available from pre-assembled 
sub-assemblies. Phone for prices and please ask about our very high quantity 
discounts. Grouped purchases and Blanket orders welcome. Daily pickups by 
mail, UPS, and radio-airfreight. 

ASK US ABOUT SPECIAL DESIGNS 
NO CHARGES FOR ENGINEERING SERVICES 

DIRECT CURRENT ENGINE HOURS METER 

NOW AVAILABLE FROM STOCK 

Operates on any DC voltage between 4 and 50 volts DC. Sealed for 
weather exposed applications, reads to 9999.9 hours within one percent 

accuracy - mounting hardware and 18 inch leads included. 

WHY ALL THE FUSS? 
REALLY ... You don't honestly believe timing 

mechanisms this simple should cost an arm and 
a leg and take forever in delivery ... 

NOW DO YOU? 

OVER 1,000,000 UNITS IN THE FIELD ... 
office machinery, vending machines, photocopiers, 
automation equipment, medical equipment, traffic 
control, lighting and illUmination, material handling 
equipment, data processing ovens, process 
machinery, conveyor systems_ 

TRY PRECISION TIMER 
FOR A REFRESHING IMPROVEMENT 

Our Prices Run Well Below Competition. 

We Deliver in Days - Not Months., 

Our Quality is Unequalled. 
Customer Service is our business ... 

PRECISION TIMER CO., INC. I WESTBROOK, CONNECTICUT 06498 I (203) 399·6253 
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New ... Exclusive 

SOLID STATE AUDIO INDICATORS 
These are highly reliable audio indicators. There are no moving 
contacts; therefore. problems of arcing, electrical interierence 
or RF noise are eliminated. Operation: A semiconductor drives a 
vibrating reed coupled to a plastic diaphragm; the coil is en
closed in a magnetic pot core. An audible warning is produced 
as soon as the voltage is applied. Sound output is in the range 
of 400 Hz to give extra audible penetration. 

Miniature 
GA 100 Series 

TOP VIEW 

RED WIRE - pos. 
GREEN WIRE - NEG. 

PANEL MOUNTINGS AVAILABLE 

Standard 
GA 200 Series 

ACTUAL SIZE 

DIP-ALARM for PC board insertion 
DIP3 

DC VOLTAGE 1.5·3 
CURRENT 30 MA 
OUTPUT 
OPERATING 
TEMP. 

FREQUENCY 

WEIGHT 
*Taken at 12 Inches. 

+ 

DIP 5 
4·8 

15 MA 
80 db 

-55 to 
+55°C 
400 Hz 

± 100 Hz 
.75 Oz. 

Typical Applications: Automotive and other vehicular warning 
systems, metal detectors, fume detectors, depth finders, audible 
tuning devices, monitoring systems, SWR alarm circuits, continu
ity test sets, timers, medical instrumentation, telephone sensors, 
home alarm systems and many other devices requiring audible 
signals. Model GA 100-12 available for low temperature applica
tions to - 55°C. 

SPECIFICATIONS 

MODEL GA 100 GA 100·12 

VOLTAGE *1.5 - 3.0 VDC **12 VDC 

CURRENT 30 rnA 25 rnA 

OUTPUT tSO db tS5db 

OPERATING TEMP -100 to +550C -550 to +55°C 

FREQUENCY 400 ± 100 Hz. Rich in harmonics. 

WEIGHT 1/4 Oz. 

• Voltages higher than 3.0 volts-use a potential dividing network. 

.. Voltages higher than 12.0 volts-use a potential dividing network. 

tAt 12.0 inches distance at 3.0 volts; output volume and frequency 
are reduced with voltage. 

:j:At 12.0 inches distance at 12.0 volts; output volume and frequency 
are reduced with Voltage. 

NOTE: The impedance of the supply source should not be greater 
than 50 ohms. Alternatively a higher impedance should be de
coupled with a large capacitor. Full wave rectified supplies must 
be smoothed. 

SPECIFICATIONS 

MODEL GA 200/3-12 GA 200/12-28 GA 200/2848 

VOLTAGE 3-12VDC 12-28VDC 28 - 48 VDC 

CURRENT 6 - 24 mA 6 -18 mA 6 -11 rnA 

OUTPUT' 70-100db 80 - 90 db 75 - 85db 

OPERATING TEMP. -10 to+5SoC 

FREQUENCY APPROX_ 400 Hz 

WEIGHT 1.5 Oz. 

*Sound output reading taken at distance of 12.0 inches. 

DIP 12 
9·15 

30MA 

1 535 
'----- ---_. ----

o~~ 
-~ 

I~ 
w 

i 
w , 0 

, , w 
'" '" 

1. ~75 ~ 
1. 995 

Engineering evaluation samples of each 
product shown are available at nominal 
cost. Quantity prices and delivery on re
quest. For information on special custom
ized adaptations or designs - such as 
pulsating beep, or combination buzzer
flasher systems, etc. - contact factory. 
Specifications subject to change. 

prOjects 
unllmlted® 

'" N 
ClI 

These units plug into standard 16-pin DIP socket or PC board on 
.300" x .700" centers. 

3680 WYSE ROAD 
(513) 890-1918 

DAYTON, OHIO 45414 
TWX 810-450-2523 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vo1.2·365 
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Guide to Sodeco impulse counters 
* The Sodeco R-Series: Up to 200,000,000 counts and speeds to 60 ips 

Vo1.2·366 

Number of 
Digits 

3,4, 5,6,8 

6 
(models available 
from I, 10 sec. 
to hours) 

3,4,5,6,7,8, 

4,5,6 

4,5,5,7 

6,7 

6 
Low Budget: 

Counting 
Speeds (ips) 

10,35,60 

10 

10,25,50 

10,25,50 

10,25 

10 

Inside their rugged, clear packages, Sodeco's new R-series im
pulse counters pack many times the life of any other counter 
on the market. The most advanced counters you can buy, 
they're Swiss-engineered for greater precision. quieter opera
tion, no missed counts .. Instead of all the usual rattles. vibra
tion and wear associated with standard ratchet mechanisms, 
our special escapement mechanism keeps them working bet
ter longer. Compact plug-in modules with power consumption 
as low as O.SW are compatible with the most advanced solid 
state instruments and systems. Standard ± 15% voltage 
tolerances and a capacity for operating with a wide variance 
of pulse waveforms provide a maximum safety margin. For 
more details on R-Series counters check the asterisked items 
in the application categories below. 

Totalizing Counters 
Type of Typical Ask for 
Reset Dimensions Model/Style Bulletin No, 

None, Manual, 
w-1.11" 
h - 0.95" * RG Series 601 

Electric d - 2.76" 

None, Manual, w-1.11" 

Electric h - 0.95" * RT Series 1001 
d - 2.70" 

w-1.10" 
None h - 0.81" TT-11 223 

d - 4.49" 

No~e, Manual 
w-1.55" 
h -1.22" TCe Series 201 

(toggle) d - 4.42" 

w-1.37" 
Electric h - 2.36" TCeF Senes 201 

d - 4.42" 

w-1.38" 
None, Manual h - 2.05" TCeB Senes 212 

d -1.73" 

None, Manual, 
w - 5.67" 
h - 2.84" EP Series 15602 

ElectriC, Both d - 4.30" 

w - 5.67" 
None h - 5.67" EV Series 15603 

d - 4.90" 

w -1.65" 
None, Manual h - 1.73" RE Senes 14501 4,6 10 

Low Budget: d - 3.00" 

NOTE Standard Voltages are 12, 24. 110 VDC, 110 VAC throughout. SpeCial voltages available on request. 

Predetermining 
Counters * 

Other Counters 

Add/Subtract Single Digit 
Counters * Counte 

SODECO 
A Division of (LANDIS & GYR) 

Printing 
Counters 

4 Westchester Plaza, Elmsford, New York 1 0523 • Phone: (914) 592-4400 TWX: (710) 567-1219 Telex: 137345 
In Canada: 2063 Chartier Street, Dorval 760, Quebec • Phone: (514) 631-9069 Telex: 0525398 
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Compl 
control wstems 

capability. 

Plug-in NORPAK® is an 
advanced solid state logic 
system that provides many 
convenience and reliability 
benefits. Plug-in modules 
are easy to replace. All 
interconnections are in the 
back plane but wire changes 
are still easily accomplished. 
Plug-in components are 
protected by a phenolic case 
that is held in place by two 
captive screws. Plug-in 
NORPAK provides maximum 
design flexibility for fixed 
sequence control, data 
storage or counting functions. 
A complete line of logic 
functions and accessories 
are available. 

The Program Sequence 
Controller is an inexpensive 
solid state controller, quickly 
and easily programmed to 
handle a wide variety of 
control problems. It accepts 
multiple inputs and produces 
multiple outputs in any 
sequence. It is modular in 
design and expandable to 
suit most applications. It has 
up to eight different time 
delays with individual 
adjustments. It requires no 
special programming 
language and can be 
programmed for alternate 
sequences. The Program 
Sequence Controller can be 
re-programmed and the 
modular components can be 
easily replaced. It can be 
linked to a computer for 
monitoring purposes. 

For specific engineering data on Plug-in NORPAK, the 

NORPAK® Demand Control 
is the way to reduce monthly 
electric bills. Savings are 
generated by limiting the 
power usage in peak 
demand intervals throughout 
the billing period. The 
limiting is accomplished 
through automatic load 
control. Typical controlled 
loads might be electric 
furnaces, electric heat, 
electric boilers, air 
conditioning, or other loads 
which, when shed, will not 
affect user efficiency. 
NORPAK Demand 
Controllers are available in 
two sizes: Commercial, for 
one controlled load and 
Industrial (pictured above), 
for multiple loads. 

NORPAK® Solid State 
Counter/Controller is the 
economically priced answer 
to industrial bidirectional 
counting applications 
requiring high speed, 
preciSion and reliability. It 
comes completely assembled 
and ready to work. Plug-in 
decade mOdules allow 
tailoring to thn job. Three to 
six decade versions with 
in-line readout as standard. 
Power supply has extra 
capacity to drive rotary pulse 
generator circuits or 
additional NORPAK logic. 
Solid state amplifiers, rated 
1 ampere continuous at 120 
volts ac, supply an adjustable 
timed output pulse of up to 
one-half second. Table-top, 
rack or cabinet mounting. 
Anti-bounce circuits for 
contact inputs. Both 
automatic and manual reset. 

NORPAK Counter/Controller, or Programmable 5 QUA RED CD M PA NY Progmm Seq"eoce Cootrolle,. NQRPAK Oemaod Cootrol. II II 
Controllers, contact your nearby Square D field office. 
Or write, Square D Company, Dept. SA-711, Milwaukee, Wherever Electricity is Distributed and Controlled 

Wisconsin 53201. 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2 0 367 



Introducing 

O.l.A.L. EEl: 
Your Instant Source of Product Information 

One swift, toll-free call is all -it takes. 

Dial 800-645-9200 
Or, in N. Y. State, call 516 - 294-0990 collect. 

Immediately, our technical operators will tell you where 
you can find the products and services you need. They 

will provide you with the name of the supplier in your area, 
and direct you to the appropriate white pages of EEM 

for additional product catalog data. 

This vital information is yours, 
at absolutely no cost. 

It's a service of the EEM System: 
Keeping you better informed. 

United Technical Publications 
645 Stewart Ave., Garden City, N. Y. (516) 248-9700 
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PAN·AM BUILDING, SUITE 303 EAST • 200·8 PARK AVE. 
NEW YORK, N. Y. 10017 • TEl.: 212-687·0620 

TRIAC ELECTRONIC SYSTEMS 
INCORPORATED 

m -
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TRIAC ELECTRONIC SYSTEMS 
INCORPORATED 

~ 
\.. ~~~ 

~1Jia1iI ...... (0 
lly iJ1vited 

Vou are corala 'th us 
to eKplore Wild of the .. · 

, fl wor 
the eKcittJ1v 

~ l/t.iAe Electronic Systems is dedicated 
to the design and manufacture of genuine thy
ristor systems used alone or in combination with 
other solid state art and electro-medranical 
systems. 

Through a planned program of research and 
testing, an ever-increasing variety of unique pro
ducts related to the control and use of electric 
power are being constantly innovated, modified 
and improved to maintain today'ssophistication 
and to reduce costs to attractive levels for wide 
OEM applications. More than 200 products are 
now available serving industry, agriculture, mili
tary and entertainment fields. As one single 
highly diversified source for most all electronic 
controls and systems, Triac can assure a com
plete package from the initial design stage to 
the finished product more efficiently than 
"horizontal" suppliers with only 1 or 2 special
ized products. 

PAN-AM BUILDING, SUITE 303 EAST • 200-8 PARK AVE. 
NEW YORK, N. Y. 10017 • TEL.: 212-687-0620 

THAT IS TRIAC, SCR, UJT, CUJT, SUS, 
SCS, DIAC, SSS, CSCR, LASCR and LASCS. 

THYRISTOR ELECTRONICS IS PROFITABLE .•• 
THYRISTOR ELECTRONICS IS SOPHISTICATED ..• 
THYRISTOR ELECTRONICS IS FRONTIER ..• 
THYRISTOR ELECTRONICS IS VERSATILE ..• 
THYRISTOR ELECTRONICS IS BIG BUSINESS ••• 

EXPLORE WITH US THE EXCITING WORLD of the 
THYRISTOR as it may pertain to your profits. 

Consider: Your schedule is too short or you 
need precise custom circuitry or a simple low 
cost timer module is needed or a complex full 
system is needed or "old fashioned" compon
ents are not serving nor providing exciting sales 
impetus or you have an excellent idea for an 
automatic complex machine worth "millions" 
in a certain field or you wish to check your sup
plieq; price or you wish to replace mechanical 
parts such as spot welder contactors with solid 
state or a present supplier is not meeting de
livery schedules or indeed you merely wish to 
chat without obligation about how Triac may 
serve you now or in the future-then: Please 
contact us so that you may EXPLORE WITH US 
THE EXCITING WORLD of the THYRISTOR as 
it pertains to you. 
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PAN-AM BUILDING, SUITE 303 EAST • 200·8 PARK AVE. 
NEW YORK, N. Y. 10017 • TEL.: 212-681-0620 

TRIAC ELECTRONIC SYSTEMS 
INCORPORATED 

~ ~ ELECTRONIC SYSTEMS INC. manufactures a comprehensive line of THY· 
RISTOR SYSTEMS, SUB SYSTEMS and ANCILLARY DEVICES derived from a broad range of thy
ristors, used alone or in combination with other solid state components (discrete and/or I.C.), and 
some hybrid electro-mechanical devices, to provide a variety of A.C. power control and D.C. special
ized control from the milliwatt range to 600 amps at 1200 volts. 

These products are reliable, versatile and low in cost, and directed towards OEM consumption in in
dustry; agriculture, commerce and entertainment, where economy is essential. 

The technology is available today to provide sophisticated functions not available yesterday be
cause of cost or state of the art. We invite you to explore with us the exciting world of the thyristor 
(TRIAC, SCR, UJT, CUJT, SUS, SCS, DIAC, SBS, CSCR, LASCR and LASCS) as it may pertain to your 
applications and our product line as follows: 

• Power Supplies, ConstantVAC, Auto 
Transformers 

• Solid State Relays, Sensitive Relays 

• High Current Static Switches 

• Zero Voltage Controls 

• Phase Controls 

• Soft Start and/ or Stop (Up ramp, 
down ramp) 

• Over Voltage Crowbars 

• Transient Suppressors, Snubber Networks 

• Threshold Detectors 

• Over Current Breakers 

• Motor Speed Controls 

• Welding Controls and Timers 

• Electronic Precision Timers 

• Latching Switches, Memories, Logic Boards 

• Shift Registers, Counters, Ring, Preset 

• Converters, Inverters, Cyc lo-Converters 

• Pulse Modulators, Transformers, Triggers 

• Lighting Controls 

• TrafficAppliances 

• Automotive 

• Alarm Logic, Boiler Water Level Controls 

• Electro Mechanical Hybrids 

• Temperature, Pressure Controls 

• Steam, Hydraulic, Pneumatic Flow Systems 

• Sensors, Probes, Thermistors, Transducers 

• Proximity Controls, Sensors 

Whatever your requirements, we possess the capacity to innovate, design, develop and manufacture 
large or small orders, and are equipped to supply prototypes or samples quickly. We would welcome 
the opportunity to quote on your requirements or merely to discuss your applications and make 
your acquaintance. 
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TRIAC ELECTRONIC SYSTEMS 
INCORPORATED 

PAN-AM BUILDING, SUITE 303 EAST • 200-8 PARK AVE. 
NEW YORK, N. Y. 10017 • TEL.: 212-687-0620 

These pages contain some general information on thyristors together with pro
duct information. We hope this will be useful to you in determining how we can 
serve you. It should be pointed out that this is merely a guide to disclose our 
intent. In general, we don't maintain catalog, "off the shelf" inventory, rather, 
we manufacture to your exact requirement from large inventories of "building 
blocks." You don't get unnecessary extras and are thus assured of lowest cost 
and maximum design efficiency. Feel welcome to contact us for assistance and 
prompt response. 

GLOSSARY and GENERAL INFORMATION 
THYRISTOR: POWER 
A switch that is either on or off (bistable). A semiconductor, 
solid state switch with no moving parts ... capable of operating 
at extreme speeds with excellent electric power capabilities, 
both voltage and current, under either continuous or high surge 
conditions. An hermetically sealed switch, silent in operation, 
static, compact and free from the effects of ambient shock 
and vibration levels. When correctly chosen and uti lized with 
proper protection, thyristor switches possess practically unlim
ited. operating life even under the most severe environment. 
Available from 1/2 amp. to 1,700 amp. steady state and to 14,-
000 amps. non-repetitive inrush and up to 2,500 volts. Thyris
tor switches may be turned on with only a few millionths of a 
watt and a few millionths of a second turn on signal. Thus, for 
example, one part signal can control ten million parts power. 
This most amazing characteristic enables the control of very 
high power circuits by means of inexpensive, low level sensors, 
such as light sensitive cells, heat sensitive resistors, magnetic 
sensitive resistors and countless other devices. For many ap
plications, thyristor switches represent the most economical 
versatile and reliable means avai lable. Power thyristors ar~ 
three terminal p-n-p-n regenerative feed back pairs and classi
fied as either unidirectional or bidirectional reverse blocking 
triodes. More common designations are SCR and TR lAC. 

THYRISTOR: CONTROL 

A switch that is either on or off and may serve to control a pow
er thyristor or other solid state or electro-mechanical applica
tions. A specific threshold switch that triggers when the control 
force exceeds the threshold level .. A semiconductor, solid state 
switch with no moving parts operating at high speed and the 
lowest power levels. Si lent, sealed, free from the effects of 
shock and vibration, extremely low in cost and possessing al
most unlimited electronic control application capabilities. Con
trol thyristors are available for every application ... commer
cial, consumer, aerospace, industrial and military. Some 
control thyristors are as follows: 1. PUT, Programmable uni
junction. 2. DIAC, Bidirectional diode. 3. LAPUT, Light activat
ed programmable unijunction transistor. 4. SBS, Silicon 
bilateral switch. 5. SUS, Silicon unilateral switch. 6. ASBS 
Assymetrical silicon bilateral switch. 7. LAS, Light activated 
reverse blocking diode. 8. LASCR, Light activated silicon con
trolled rectifier. 9. SCS, Reverse blocking tetrode thyristor. ·10. 
LASCS, Light activated silicon controlled switch. 

THYRISTOR: HYBRID 

Thyristors used in combination with other solid state compon
ents either discrete and/or I.C. or with electro-mechanical de
vices to provide a variety of power controls most efficiently at 
low cost. 

PHASE CONTROL 

A system of fast ON-OFF switching of a power thyristor con
nected between alternating current supply and load providing 
supply for a controlled part of each cycle. An efficient system 
for controlling average power to lamps, heaters, motors, trans
formers, power supplies, etc. A control thyristor, usually a un i
junction is used to trigger the power thyristor at the exact time 
into the phase angle of the AC wave. The power thyristor will 
then latch into conduction and stay on for the remainder of the 
half-cycle .. Phase control is available from almost zero to full 
power either half or full wave. 

PHASE CONTROL: SYMMETRICAL 
Phase control in which the negative arid positive portions of the 
wave are equal thus excluding DC components which could 
cause problems when phase controlling inductive loads such 
as transformers, due to saturation of the iron core. It is most 
important therefore, that applications for inducive loads not 
use ordinary light dimmer type circuits when symmetrical 
phase control is indicated. 

ZERO VOLTAGE SWITCH 
An on-off switch that turns on when AC voltage is near zero at 
the start of the half cycle and turns off when the voltage is at 
zero at the end of the half cycle. This technique eliminates 
radio interference and other noises that are produced from ran
dom turn on or off electric loads. This is particularly pertinent 
where frequent recycling occurs, as for example, heater loads 
controlled by slow acting thermostat switches. Thyristor sys
tems are ideal for eliminating interference problems due to 
current interruptions since these systems can only turn off 
when on state current is at near zero, regardless of power fac
tor. Similarly, they can be made to latch on when the current 
begins to flow. 

PROPORTIONAL CONTROL 
Control in which the amount of corrective action is proportion
al to the amount of error. This control can be achieved either 
from a control of the phase angle as in phase control or from 
the fast periodic switching on-off as in zero voltage control. 
Typical applications are heaters and air conditioners. Im
portant parameters in the design of proportional control sys
tems are: 1. Type of load. 2. Tolerable RFI level. 3. Proportion
al band. 4. Sensor time constant. 5. Switching period. 6. Dif
ferential. Thyristor systems are ideally suited for these appli
cations. 

SOFT START-STOP 
The gradual application or reduction of line voltage to a motor, 
transformer or other inductive load in order to limit inrush cur
rent, transients or other shock factors resulting from abrupt 
changes. For example, inrush current to transformers, especial
ly hypersil and those with little "air space," can rise to nine 
times steady state current. This excessive inrush can .cause 
damage to switches, transformers, etc. An automatic soft start 
system applies a linear voltage ramp and limits currents to the 
proper level. Thyristor systems are ideal for this application. 

PULSE 
A momentary, sharp change in a current, voltage or magnetic 
field that is normally constant. Thyristors are readily triggered 
on from pulses of short duration such as those delivered by 
charged capacitors and unijunction triggers. This characteris
tic enables easy thyristor isolation by means of pulse trans
former. Other advantages are precision control, compactness, 
control from low energy sources and overa II economy. 

SENSOR and TRANSDUCERS 
A device that senses a change in a physical parameter such as 
light, temperature voltage, current, etc. and converts the 
change into a useful input signal for control purposes. One 
classification is the resistance type ... that is, the resistance 
varies with the physical parameter. This includes thermistors, 
magnistors, light sensitive resistors, etc. A second classifica
tion includes energy producing devices such as piezo-electric, 
electro-dynamic, electro-chem ical, photo:electric, thermo
couple, etc. All serisors and transducers make excellent primaJY 
detecting elements for low cost thyristor control. . 
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THYRISTOR SYSTEMS: HIGH POWER and 
LOW POWER, 
also referred to as Solid State Switch or Contactor. 

Available 110 amps to 1,700 amps and 2,500 volts. Peak one
cycle surge inrush forward current up to 17,000 amps. Protec
ted from forward voltage destruction. Transient protected, con
trol voltage 6 to 240 AC. or DC. Available cooling: convection, 
forced draft or water. Rated for continuous or intermittent duty 
cycle. 

Complete packages ready to use alone or in combination 
with thyristor controls, such as temperature sensors, light sen
sors, motor speed transducers, phase control, soft start, zero 
voltage switch, etc. 

Typical Applications: Motor Speed Control, DC Motor Con
trol, Battery Vehicles, Heater Control, Replacements for Mech
anical Contactors such as Spot Welders or other severe arcing 
applications, Light Dimmers, Transformer Switching, Inverters, 
Transportation Equipment, Military, Induction Heaters, Re
placements for Ign itrons, etc. 

THYRISTOR SYSTEMS: CONTROL 

Available for virtually every electronic control function from 
simple unijunction low cost timer module to the most complex 
control functions for automation and interface with computer 
control. These systems are complete or supplied in combina
tion with other solid state art (discrete and/or I.C.) and elec
tro-mechanical devices. 

Controlled from primary sensors and transducers the Thy
ristor System Control in turn controls the Power Thyristor. This 
provides an almost limitless apPlication versatility to meet 
your exact design requirements at low cost. 

The technology is available today to provide sophisticated 
functions not avai lable yesterday because of cost or state of 
the art. Even mundane mechanical devices such as thermostat, 
for example, can be replaced by lower cost, smaller more re
liable thyristor systems in many applications. Whatever your 
control requirements are, give consideration to Thyristor Con
trol Systems. 

Available in a variety of packages and configuration includ
ing plug-in, panel mount or P.C. boards. Also available pack
aged in combination with Sensors and Power Thyristor Systems. 

SOLID STATE RELAYS & HYBRID RELAYS 

Triac Electronic Systems specializes in the design and manu
facture of Solid State Relays & Hybrid Relays. The genuine 
thyristor is the heart of all such devices. 

Solid State Relays are indicated in applications where long 
life cycling or high inrush currents, or great speeds or sophis
ticated design such as zero voltage, phase control or soft start 
is required. 

It is essential when choosing a solid state relay to work 
closely with a knowledgeable supplier. Solid state relay design 
is an area of expertise unto itself. 

Triac truly majors in this field, providing the most advanced 
state of the art and OEM design at low cost. A solid state relay 
should be designed for your exact application to avoid un
necessary "extras." Perhaps a hybrid would better suit your 
requirements?-A relay with electro-mechanical input, such 
as a reed relay to gate the triac? Or should the output be 
shunted with mechanical switching closure? Or perhaps both? 
These are some of the questions to be answered. 

Triac is prepared to assist you in these design questions, 
make, available to you their diversification and field exper
ience and welcomes your inquiry. 

You can choose from a broad line of designs, sizes, mount
ings, configuration, speed, termination anll specialized appli
cations. Solid State Relays are available for phase control, 
soft start and zero voltage switching. 
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TRIAC ELECTRONIC SYSTEMS 
INCORPORATED 

TIMERS: ELECTRONIC 

Triac Electronic Systems timing relays provide the most advanced 
state of the art industrial timers at low price levels. 

Through improved genuine thyristor circuitry, many problems often 
encountered with conventional R-C timers have been eliminated. 
Timers are available all solid state or in combination with electro
mechanical components. 

Triac diversification and volume in thyristor system design enables 
it to set new standards for OEM design at low cost. For example, the 
newly developed TTB simple timer for P.C. board application is as low 
as $4.00 in 1,000 qty. At slightly higher cost is a two stage timer 
switch designed for the automation industry, where a fixed output 
pulse is required regardless of duration of input pulse. These modules 
are compact, reliable and truly economical. In addition, a most com
prehensive line of conventional and special timers are available as 
follows: SIMPLE DELAY ... OFF ION DELAY ... SEQUENCE and 
MULTI-STAGE SYNCHRONOUS ... PRECISION ... SINGLE SHOT 
CONTROLLED PULSE ... REPEAT & RECYCLE ... ZERO VOLTAGE 
... PHASE ANGLE ... SPECIAL INDUSTRIAL ... SPOT WELDER 
SEQUENTIAL ... CASCADING and MANY OTHERS. 

We can satisfy the most versatile design requirements such as: 
timing range, operating voltage, current switching capability, accu
racy, mounting, packaging, environmental condition, protection from 
line transient and noise, etc. We can probably fulfill your exact re
quirement without imposing unnecessary "extras" thus providing 
SUbstantial savings to you. 

Triac manufactures a series of automatic multi-function program
mers combining thyristor technology with electro-mechanical de
vices. These programmers provide automatic sequence control for 
automation and industrial process. Stepping action is based upon 
time interval or any other physical parameter such as speed, acceler
ation, temperature, pressure, level control, etc. Interlocks, safetys and 
other controls may be programmed. 

Triac offers its complete design facilities to you to help solve your 
particular application and welcomes your inquiry without obligation. 

PAN·AM BUILDING, SUITE 303 EAST • 200-8 PARK AVE. 
NEW YORK, N. Y. 10017 • TEL.: 212-687-0620 

PRECISION DIGITAL TIMER 

COUNTER, PROGRAMMER with 

READOUT and RADIO TRANSMITTER 

A crystal controlled clock pulses a digital counter pro

viding unusual precision and repeatability over wide time 
ranges and .ambient conditions. Shortcomings normally 

inherent in ordinary timers, such as "first cycle" effect 

abortive intervals, transient failure, etc. have been elim
inated. Capability includes: present timing, program

ming, adjustable clock, adjustable dwell, repeat cycling, 
multi programmed cycles, memory and numerous other 

features. The digital display is bright, clear and legible
either tube or LED. 

BCD output and radio transmission enable this DIGI
TAL TIMER CGUNTER, to control remote stations read
ily, to receive remote or manual signals, to interface with 
computers or other equipment. A versatile instrument 

meeting the most exacting demands of contemporary 
sophisticated timing systems. 

Available in 3, 4, 5 or 6 digital models and up to 16 
stations. Operates from 120 VAC orbattery pack. 
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TRIAC ELECTRONIC SYSTEMS 
INCORPORATED 

~ TIIi11e TEMPERATURE CONTROLLER 
PROPORTIONAL OR ON/OFF CONTROL • THERMISTOR SENSOR • RESISTIVE OR INDUCTIVE LOAD 

SELF-CONTAINED POTENTIOMETER 

• All solid state reliability. Integrated circuit threshold detec
tor and trigger for controlling a triac. 

• Proportional control insures smooth continuous 
power supply. 

• On-Off Control versatility 

• Thermistor sensor, temperature range-l0 to 180°F sup
pi iecj with each unit. 3' Teflon leads. 

• Wide temperature ranges available from -60 to 600°F at 
additional cost. 

• Compatible with sensors for other physical parameters such 
as pressute and position. 

• Potentiometer control, included and integral with each unit. 

• External potentiometer control connections available. 

• True A.C. power switching. Inductive load any power factor. 
Up to % H.P. 

• High capacity resistive load. 300 watts, 120 vac, 600 watts, 
240 vac (external resistor required for 240 vac). 

The ~ MP41: Features the latest development in mono
lithic integrated circuit technology, combined with all solid 
state switching: Functions as a threshold detector plus a trigger 
circuit for controlling a bidirectional triode thyristor, power 
semiconductor device. Full wave A.C. switching is provided 
thus accommodating inductive loads of any power factor, as 
well as resistive loads. This exclusive design is well suited for 
a large range of industrial and commercial applications. The 
input consists of a differential amplifier stage capable of 
detecting minute changes in sensor resistance as a function 
of bridge imbalance. The greater the magnitude of bridge im-

THERMISTORS SENSORS & PROBES 

• 
~ Electronic Systems can supply thermistors in a wide 

variety of temperature ranges, probe .sizes and configurations. 

Most units are available with standard, linear or interchange

able characteristics with negative or positive temp. coeffi

cients. 

balance the faster the trigger rate for firing the power semi
conductor and the more power supplied in smooth stepless 
increments. Proportional control bandwidth is factory set at 
±5-10% but may be modified for any bandwidth from zero 
to 100% temperature range with the use of external compon· 
ents. For motor control, inductive loads and other applications 
ON·OFF control is provided for by a simple change of connec
tions. Hysteresis differential is factory set at ±5-1O% but 
may be modified upward to any percent with the use of ex
ternal components." Inductive loads of any power factor may 
be accommodated in the ON·OFF mode only. 

PH,21 TEMP, 

CONTROLLER 

• Proportional and On-Off 

• Sizes from 15 - 200 amps 

• Single and 3 Phase 

• Zero Voltage Crossing 

• Resistive and Inductive Loads 

• Temp. Range-50 to 600°F 

• Control Point Repeatability ±.4% 

• Compatible with Sensorsfor other physical parameters. 
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MOTOR CONTROL .•• SOFT START ••• 
PHASE CONTROL & VARIABLE TRANSFORMER. " 
POWER LINE BOOSTER 

LOW COST, LOW POWER MOTOR CONTROLS for fractional 
horsepower applications. Triac Electronic Systems volume and 
diversification of genuine thyristor systems design and man
ufacturing makes available practical .Iow cost motor speed 
control open/closed loop, constant speed and/ or torque. The 
technology is available today to provide sophisticated func
tions not available yesterday because of cost or state of the art. 

HIGH POWER MOTOR CONTROLS are available to 400 H.P. 
one, two or three phase. Engineered closed loop constant speed 
systems featuring advanced state of the art. Genuine thyristor 
technology is the heart of all modern electronic motor speed 
design. Systems contain surge inhibitors, transient suppressors 
and power factor correctors, providing accurate, economical 
control in the most difficult applications. 

SOFT START. The gradual, automatic application of line 
voltage to mechanical or electrical "inertia" application in such 
a manner as to limit inrush and provide gradual starting. Triac 
provides a variety of soft starts utilizing genuine thyristors for 
motor control, transformer.switchi ng, incandescent networks, 
etc. Also available are eConomical up and down "ramps" for 
I ighting aesthetics and psychodelics. 

PHASE CONTROL & VARIABLE TRANSFORMER. Equivalent 
to auto-transformer application except that size, weight, cost 
and versatility are superior. Manual and automatic systems fea
turing genuine thyristors are available from ~ to 1,000 amps 
at a II voltages. 

POWER LIN E BOOSTER. Transformer and genuine thyristors 
provide automatic line voltage corrections in case of "brown 
outs". Particularly suited for sensitive power equipment such 
as computers, air conditioners, medical electronics, machine 
tools, etc. Voltage deficits automatically or manually brought 
to full level thus insuring continued operation regardless of 
"cut back" by the utility. These line boosters are manufactured 
in a variety of sizes for single or three phase. They are ex
tremely reliable and relatively inexpensive. 

WELDING POWER CONTROLS ••• 
SYNCHRONOUS & NON SYNCHRONOUS 

Resistance welding control combinations with built in heat 
control, automatic power factor correction. Modular industri
ally proven design. Genuine thyristor contactors. Soft start 
techniques. Triac Electronic Systems' extensive involvement 
in the science and volume production of high current AC 
switching systems enables it to offer sophisticated electronics 
to the welding industry ~t a dramatically lower cost than spe
cialized suppliers. In many instances prices are no higher than 
obsolete mechanical contactors and lower than ignitrons. 
Thyristor contactors are available from 8 to 300 KVA at all 
voltages. Three phase conversion systems are also available. 

These contactors are essentially equivalent to the broad line 
ofTriac HIGH POWER THYRISTOR SYSTEMS. 

WELDING CONTROL TIMERS. Triac Electronic Systems 
manufactures a comprehensive line of specialized timers for 
the resistance welding industry. Sophisticated technology 
plus volume applications to all industries enables Triac to offer 
a vastly superior timer at low cost. Every timer is protected 
from inductive "kicks" caused by transformer transients and 
is reliable and accurate., Timers are all solid state or in com· 
bination with mechanical relays. Types include, lA, 2A, 2B, 
3A, 3B, Butt, 5 Pot, etc. These timers are available as modular 
plug in, panel or combination packages. In addition, custom 
designs are readily produced. Also available are synchronous 
and precision types. 

Triac Electronic Systems provides substantially more per 
dollar compared to specialized manufacturers who supply the 
resistance welding industry exclusively. The rapid pace of de
velopment and obsolescence, the immensity of the electronics 
industry and the high cost of development make diversification 
and volume imperative for value and reliability. Triac Electron
ic covers the full spectrum of thyristor electronics and passes 
the benefit to you. 
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TRIAC ELECTRONIC SYSTEMS 
INCORPORATED 

BOILERS - STEAM GENERATORS 

Triac Electronic Systems manufactures several electronically con
trolled small boilers with a variety of steam pressure and temperature 
capabilities. The use of thyristors to control boiler water level, onl 
off switching and proportional steam control from electric power 
represents advanced state of the art resulting in economy of oper
ation, versatility and high safety margins. In addition, an important 
advantage of the sophisticated low cost electronic system is the 
ability to control superheated steam and the precision flow of steam 
where steam itself is used as an energy or control source. The fluid 
and high energy nature of steam properly controlled and implemented 
is in natural simbiosis with thyristor electronics. Many frontier appli
cations are available to this combination which neither energy system 
could fulfill alone. Triac is involved with many of these systems and 
invites you to explore their possibilities. 

BOILER LEVEL- RESISTANCE LIQUID LEVEL CONTROL 
- RESISTANCE SENSING AMPLIFIER 

Genuine thyristors make ideal components for boiler water level con
trol, liquid level control and resistance sensing amplification. High 
reliability, low cost, amplification factor and direct "in line" capabil
ity make these devices the almost perfect component to control liquid 
level. The absence of water or other liquid resistance denotes low 
level and can trigger the thyristor to turn on pump or solenoid directly, 
sound alarm or give visual display. Triac can provide a number of low 
cost level systems, complete with stainless steel or platinized titan
ium sensors for almost any fluid. For non-electrically conducting 
liquids or ·for gasses, Triac can supply thermistor controlled level 
systems. Operation is based upon a calibrated energy supply to the 
immersed thermistor sensor and the ability of the specific heat of the 
media level to influence the equillibrium of the thermistor. Ordinarily 
involved circuitry is required, but with genuine thyristors this be
comes simple and inexpensive. Level systems can be provided with 
offset or time interval differential. Interface with other sUb-systems 
such as flame or smoke control is easy. Alarm, safety or manual 
reset are standard. Reliability and low cost are well indicated. 

In addition, these controls make inexpensive resistance sensing 
amplifiers. When the external circuit resistance exceeds the set pOint 
a signal triggers the thyristor on or off and control is achieved. Sen
sors may be photoelectric, thermistor, magnistor, etc. Resistance 
ranges in Ohms, are: 10, 100, 1000, 100,000, and 1,000,000. 

Triac welcomes your inquiry and is ready to assist you. 

LIQUID LEVEL ELECTRODE SENSORS 
PROBE ASSEMBLIES - FITTINGS 

Triac manufactures a wide line of liquid level sensors and probe elec
trode assemblies to accommodate corrosive and non-corrosive liquids 
for a variety of tel1lperatures and pressures. Electrodes are avai lable 
with pressure tight assemblies for vertical suspension from top posi
tions or with pressure tight fittings for side mountings. Such fittings 
can contain one to four electrodes of specified length. Housing is 
made from cast iron, aluminum or stainless steel. Bottom blowdown 
and gauge glass fittings are also supplied. Electrodes are metallic 
rods of non magnetic stainless steel, platinized titanium, or platinum 
wire. These rods are fitted with double layers of Teflon (Du Pont regis
tered T.M.l sleeving for maximum reliability and performance. For in
formation on low cost, quality liquid level sensors, etc. contact Triac. 
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The 7102 Digl~ 
Flex· Predeter
mining Counter: 

counting, recording or controlling, 
come to Veeder-Root 

Electrically 
driven. Off-the
shelf. Both versa-

ti Ie and econom
ical. ideally suited 

for controi applica
tions in industrial en

vironments. 

The 7702 
Predetermining end Control Counter 
Only about 4 x 4 x 7 inches small, but 
does a big job. Contains predetermining 
counter which compares input signal with 
preset number. When coincidence Is 
reached, output circuit Is activated to per
form control functions. Can replace me
chanical, electromechanical devices in 
machine tool, weaving, knitting, paper, 
chemical, pharmaceutical applications. 

The 7458-59·60-61 
Small Square Case Counter: 
Compact with high visibility figures. Accu· 
rate, dependable. Low torque. Long life. 
Tamper-proof, virtually dustproof. Choice of 
drives and mounts. For vending machir.es, 
check writers. business & office equipment. 

The 7283 
Predetermining Counter: 
Rapid reset counter with positive eiec
tricai knock-off. Features a positive inter
lock and base or panel mount. Recom
mended for industrial precision control. 

The 1969 
Veeder Decade· 

Totalizer: 
Single wheel, 

electric counter 
with electric readout, 

transfer and reset. Fea
tures narrow width with large 

figures for outstanding read
ability. 

The 7714 
Bidirectional Preset Counter: 
Predetermining digital counter for bidirec
tional control applications. Wide flexibility 
for custom requirements through selection 
of multiple control levels. Dlle:s a variety of 
input and output options. Rugged. 

The 7272 
Reset Counter: 
For indoor and outdoor use where small 
size, accuracy, and legible figures are 
essential. Fe'l.tures acetal resin compo
nents and a corrosion-resistant case. 

The 7441 High 
Performance 
Predetermining 
Counter: 
DeSigned for 
lowest cost, 
high reliability. 
Compact. New 
programmed 
reset deSign 
ensures reset 
reliability. Unique interlock prevents acci
dental changes to preset number. For auto
matic test equipment, packaging machinery, 
process control. 

The' 7122 Econo-Flex Predetermining 
Counter: High speed-up to 10,000 CPS 
-counting and controlling instrument. 
Has reliability of integrated circuitry. Low 
cost. Accepts input signals from photo 
heads, contact closures. switching de
vices. I deal for all types of high speed 
cut-to-Iength weighing and blending ap
plications. 

The 7179 
Precision Internal Pinion Counter: 
Miniature size. Low torque over wide tem
perature range. High speed. Great impact 
resistance. Long life. Highly reliable; no 
wheel-to-wheel contact. Ideal for limited 
space application-altimeters, engine instru
mentation, common decimal counting, etc. 

The 7438 
Reset 
Electric 
Counter: 
Offers the 
conven-
ience of push
bar reset 
with the 
economy of 
rotary reset. 
Simple, one piece frame construction as
sures reliability. Ideal for test equipment, 
control equipment and office machines. 
Available with 5 figures and a variety of 
mountings. AC or DC. 

Veeder-Root always comes through with the finest eq~lpment 
you can buy. 

"Trademark of Veeder-Root 

In fact, our line of counters is so complete, it'll solve any ap
plication problems you may have. 
For further information on our full line of mechanical, elec
trical and electronic totalizers and controls, write to: Veeder
Root, Hartford, Connecticut 06102. 

VEEDER-ROOT _ 

-O-jg-j-ta-I-S-y-st-e-m-s--O-jv-js-j-on--------------------------------~ 

A VEEDER INDUSTRIES COMPANY V 
Veeder-Root World-Wide: Argentina: Buenos Aires· Australia: Melbourne' Brazil: Sao Paulo 

England: Croydon, Surrey· Scotland: Dundee· West Germany: Neuhausen/Filder· Canada: Toronto 
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ARVIN FREQUENCY 
DEVICES 

ARVIN TCXO 
Arvin temperature compensated crys
tal oscillators provide precise fre
quency management without the use 
of ovens, permitting small size, light 
weight, instant warm-up, and low 
power drain. Sine, pulse and square 
wave outputs are available. Both TTL 
and COSMOS are available. Units 
generating more than one frequency 
can be provided. All circuit values are 
computer optimized. Following are 
typical specificati ons. Let us know 
your exact requirements. 

ARVIN TC/VCXO 
Arvin TC/VCXO's have all the advan
tages of Arvin TCXO's combined with 
a unique voltage control capability. 
This gives Arvin TC/VCXO's even 
greater flexibility without the need 
for external compensating circuitry or 
added power. Units generating one 
or more frequencies can be provided 
with sine, pulse and square wave out
puts. Both TTL and COSMOS are 
available. Following are typical speci
fications for Arvin TC/VCXO's. Send 
us your exact requirements. 

OSCILLATOR R&D 
Arvin Frequency Devices is equipped 
to design, develop, and manufacture 
in quantity a variety of oscillators and 
frequency control equipment. Our 
specialty is high reliability TCXO, 
VCXO, TC/VCXO devices and low 
frequency crystal oscillators for mini
aturized communications applica
tions. Matched TC/VCXO units are 
avai)able for phase-locked loop cir
cuit~. We have built TCXO's for satel-

complete frequency management capability 

TCXO 
Some units available off-the-shelf. 
Example: 1 MHz ±5 X 10~7 -40°C 

to +75°C @ $150 in single quanti
ties. 

Example: 2 to 10 MHz ± 5 X 10-6 

-55°C to +85°C @ $75 in single 
quantities. 

Ultra Stable TCXO's 
Frequency Range ... 1 Hz to 200 MHz 
Frequency Stability ..... 5 X 10- 5 to 

1 X 10- 7 over temperature range 
as wide as - 55° to + 85° C. 

Dimensions as small as 2" X 2" X 
.500. 

Frequency Range ....... to 200 MHz 
Frequency Deviation .. to ± 2000 PPM 

Deviation Rate ........ DC - 15 KHz 
Linearity ........... to ± 1 % of best 

straight line 
Input Voltage ...... ± 5 to ± 50 VDC 
Packaging .......... MIL, NASA, or 

commercial 
Frequency Stability ..... to ± 1 PPM 

depending on frequency and tem
perature 

lite, missile, airborne, and portable 
ground equipment applications. 
Arvin Frequency Devices provide pre
cise frequency management in the 
smallest possible package, with low 
power drain, and stabilities as high as 
1 X 10-7 in a rarige to 200 MHz. Let 
us help solve your frequency manage
ment problems. We welcome research 
and development contracts. Call us 
early in the design stage. 

FOR ADDITIONAL INFORMA T/ON PHONE OR WRITE: 

ARVIN FREQUENCY DEVICES 
ELECTRONIC SYSTEMS DIV., ARVIN INDUSTRIES, INC. 

15th STREET PLANT. COLUMBUS, INDIANA 47201 • PHONE: (812) 379-3842 • TWX: (810) 352-1272 

eem/1973 See YELLOW SECTION for Local Sales a~d Distributors' Offices Vol.2 0 379 
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DUAL IN·LINE 
Series 80 

MODEL PK02·29J 

Series 80 Crystal Oscillator is designed for applications where 
limited space is available. The unit is packaged in a .800 x 
.590 x .495 plastic case which contains the oscillator circuit, 
buffer amplifier, and hermetically sealed crystal. The dual-in· 
line mounting configuration is standard .100 x .300 grid pat· 
tern. Typical applications are system clocks, time referen"ce, 
data transmission, and marker generators. 

.023 x .016 TYP. 

~ 
.300 ,.095 

14 PINS. 

I 
II> ,-s, W =,- Vo - &-& <0 I , ... ", 

D D II> • . soo D II <6 MAX. 

L 
:::10 

&--& 0-w' 
&1-& '" 

~ .590~ 
MAX. L.175 lM::~.JL.092 

Pin Functions 
Pin #1 & 7 - Common 

#S-Output 
#14- +Svdc Supply 

Remainder N/C 

375KHz to 30MHz 

• 375KHz to 30MHz 

• DIP PACKAGE 

• TTL LOGIC 

• SMALL SIZE 

TYPICAL SPECIFICATIONS FOR 
SERIES 80 CRYSTAL OSCILLATOR 

SUPPLY VOLTAGE: 5 ± VDC ±5% 

FREQUENCY AND POWER REQUIREMENT: 
375KHz to 750KHz 
750KHz to 1.5KHz 
1.5KHz to 6MHz 
6MHz to 30MHz 

OUTPUT: 

300MW 
250MW 
150MW 
100MW 

Waveform: Square 
Symmetry Ratio: 

50/50 ±1% to 6MHz 
50/50 ±20% 6MHz to 30M Hz 
logic: "0" Level = .4V Max. 

"I" Level = 2.4V Min. 
load Current: I So",c. = 400 p,a Max. 
Sink Current: I S;nk = 16 ma Max. 
Rise Time: < 50Nsec. 
Fanout: 10 SN7400 TTL Loads 

STABiliTY: 

Temperature vs. Drift: ±20 PPM O°C to 50°C 
Other temperature ranges available 

t . 1628 North St. Geneva, Illinois ac~,cs 
Area Code 312 232-2600 ace u ron Ie S TWX, 910-237-1680 CBL· AKUTRONX ~ 

A HAMMOND CORPOR>IITION COMPANY ~ 
Vol.2·380 CATALtlGPAGES: (Vol.l·301 to 1·9721 (Vol.2·301 to 2·11961 (VoI.3·301 to 3·14201 eem/1973 



MINIATURE OSCILLATOR 
Series 110 

FREQUENCY STABILITY 

BASE DIMENSIONS 

1- 1.50 -1 J ___ 

~-.-2·:il .20 

1.00 +---,t -1.1~\50 
t4._~~ 

1--1.100----1 1-.20 

Printed Circuit Pins 

OUTPUT SPECIFICATIONS 

SEC. 2300' CRYSTALS/TUNING FORKS/RESONANT REED DEVICES 

IMHz to 250MHz 

FREQUENCY, WAVEFORM & HEIGHT 

Frequency IMHz to 60MHz to 10MHz to 
60MHz 150MHz 250M Hz 

Waveform Square 
Compatible 

Sine with Hi-Speed 
Logic 

0.50" 0.75" t1.5O" 
Case Height - OSM --PC pins ,- --PC-pins--

Connector 

TERMINATION 

PRINTED CIRCUIT OSM CONNECTOR 

~=;~~i~~===~==~~=~~~~~~~=::===j Output compatible with E=~~~=J I- Hi-Speed logic. Please J-----"-=-::.!:.C'----l 

PINS 

Pin #1 Plus Supply Pin #1 Plus Supply 

#2 Common #2 Common 
specify when ordering. 

#3 Common #3 Common 

#4 Output OSM Output 

GENERAL SPECIFICATIONS 

• These are standard operating supply voltages and output voltages, Other voltages are available upon request. , 

FILL IN BLANKS BELOW TO CONSTRUCT YOUR PART NO. Typical No. is ~[[}[!]128Ilrl 
When' ordering, please _~pecify Series No., Model No. ,and frequency. 

accutronl'cs 1628 North St. Geneva, Illinois ac~,rs 
Area Code 312 232-2600 lEI 
TWX: 910-237-1680 CBL: AKUTRONX 

A HAMMOND CORPORATION COMPANY 
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LOW CURRENT DRAIN 
Series 162 

FREQUENCY STABILITY 

BASE DIMENSIONS 

f 
1.50 

! 

OUTPUT SPECIFICATIONS 

GENERAL APPLICATION DATA 
• Very low Current Drain 

• Compatible with MOS or TTL logic 
• PC Board Mounting or Chassis 

• Excellent Stabilities 

1Hz to lMHz 

FREQUENCY, WAVEFORM & HEIGHT 

Frequency 

Waveform 

Case Height 

1 Hz to 1 Hz to 60 Hz to 
1 MHz 1 MHz 1 MHz 

Square Square Sine 
Output Output Output 
Option Ootion Option 

26 28 12 

0.625" 1.000" 1.370" 

TERMINATION 

PRINTED CIRCUIT PINS 

Pin #1- Plus Supply 

#2 -Common 

#3-Common 

#4-0utput 

• Replaces Tuning Forks Oscillators 

• Sine Wave Output 
• Crystal Controlled 

• Small Size 

FILL IN BLANKS BELOW TO CONSTRUCT YOUR PART NO. Typical No. is lIDJDJ[I]12SI[f] 
When ordering, please specify Series No., Model No. and· frequency. 

accutronl"cs 1628 North St. Geneva, Illinois ac~,cs 
Area Code 312 232-2600 lEI 
TWX: 910-237-1680 CBL: AKUTRONX 

A HAMMOND CORPORATION COMPANY 

Vol.2 0 382 CATALOG PAGES: (VoU0301 to 1·972) ('101.2°301 to 20 1196) (VoI.3·301 to 301420) eem/1973 



SEC. 2300· CRYSTALS/TUNING FORKS/RESONANT REED DEVICES 

~~?: l~iABILITY OSCILLATOR IMHz to 150MHz 
FEATURES 
• All Units Operate On 

Frequency Without 
Multiplication 

• Low Spurious Content 
• Excellent Short Term 

Stability 
• Low Harmonic Content 
• Logic Compatibility 

APPLICATIONS 
• Frequency Source For 

Multiplier Chain 
• Telemetry Main Carrier 

Source 
• Integrated Circuit Clock 
• Digital Scanning Clock 
• Computer Time Base 
• Reference Oscillator 

SPECIFICATIONS 

1 
~;;;::;:::;:I;:::::~::::: 4.50 

,~l 

LOCATING PIN 

Pin #1 - Common OSC 

#2 -Plus Supply OSC 

#5 - Oven Plus 

#6 - Oven Common 

#8-0utput 

* These are standard operating supply voltages and output voltages. Other voltages are available upon request. 

ORDERING INFORMATION: 

CO~L 
~;-J 

v. 1/2 

1 

Pin #1- Plus Supply OSC 

#2 - Common OSC 

#3 - Common Oven 

#4 - Plus Supply Oven 

BNC -Output 

To Order, Specify Model No. (Example JU2028) Header (Y or M) and Frequency. 

acc tron"cs I 628 North St. Geneva, Illinois ac~,cs U I Area Code 312 232-2600 l3 
TWX: 910-237-1680 CBL: AKUTRONX 

A HAMMOND CORPORATION COMPANY 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2·383 



electronic engineers master 

1973-74 

53 product 
sections 
in 4 volumes 

Vol.l 

Vol.2 

Vol.3 

Vol.4 

TEST INSTRUMENTS 
EQUIPMENT & SYSTEMS 

ACTIVE COMPONENTS 
CIRCUIT ASSEMBLIES I FILTERS 
CONTROLS & DRIVES 

PASSIVE COMPONENTS 
MATERIALS I HARDWARE 

COMBINES PRODUCT CATEGORIES 
INCLUDED IN VOLS. 1, 2, AND 3 

eem - Electronic Engineers Master saves you 
engineering, specifying and purchasing time. 
Manufacturers' catalogs are grouped under 
easy-to-remember headi ngs. 

The 53 Product Sections categorize related 
electronic components, equipment, materials, 
instruments and systems, and fabrication 
services, enabling you to quickly compare and 
evaluate similar items. 

To find a specific manufacturer's catalog pages 
refer to the Index of Manufacturers which 
appears in two places in this volume, at the 
beginning of the green section and at the be
ginning of the white section. 

UNITED TECHNICAL PUBLICATIONS, INC. 
Division of Cox Broadcasting Corporation • 645 Stewart Avenue, Garden City, New York 11530 • (516) 248-9700 
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SERIES 1100 CRYSTAL OSCILLATORS 
HIGH STABILITY OVEN-CONTROLLED 
MODEL 1150 

The Model 1150 is a very rugged, high precision, crystal 
oscillator specifically designed for use in satellite 
navigation systems or other applications which demand 
a precise time base frequency reference. 

Frequency: 
Output: 
Aging: 
Input Voltage: 
Input Power: 
Size: 
Weight: 

MODEL 1115 

5 MHz 
1 vrms sine wave 
5 X 1O-11 /day ultimate aging 
27 VDC ±10% 
2.5 watts operating 
2%" X 3-3/16" X 5" 
2 Ibs max 

The Model 1115 is specifically designed for use in 
undersea equipment or other applications where high 
stability and minimal power consumption are of prime 
importance. 

Frequency: 
Output: 
Aging: 
I nput Voltage: 
I nput Power: 
Size: 
Weight: 

MODEL 1120 

5 MHz 
1 vrms sine wave 
1 X 10-9/day ultimate aging 
12 to 15 VDC ±5% 
150 mw @ 25°C (typical) 
2" diameter X 5V2" length 
12 ounces 

The Model 1120 is a compact, rugged crystal oscillator 
specifically designed for use in counters, synthesizers 
and communications equipment. 

Frequency: 1 MHz, 5 MHz or 10 MHz 
Output: 1 vrms sine wave 
Aging: 1 X 10-9/day ultimate aging 
I nput Voltage: 12v to 27v DC 
Power Consumption: 3 watts operating (typical) 
Size: 2114" X 2YB" X 4" 
Weight: 9 ounces 

MODEL 1100 
The Model 1100 is high stability crystal oscillator 
combining precision performance specifications with 
small size for applications where available space is 
at a premium. 

Frequency: 
Output: 
Aging: 
I nput Voltage: 
Input Power: 
Size: 
Weight: 

5 MHz 
1 vrms sine wave 
1 X 10-9 /day ultimate aging 
12 VDC to 27 VDC 
2 watts operating (typical) 
1%" X 1%" X 3V." 
7 ounces 

(O)AUSTRON 
.. , 

1915 KRAMER LANE 
AUSTIN, TEXAS 78758 
TElEt;'HONE (512) 836-3523 
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For further information call (814) 838-3571 or TWX 510-696-6886 

BLiLEY ELECTRIC COMPANY • ERIE/PENNSYLVANIA 16512 
2545 W. GRANDVIEW BOULEVARD 

TEMPERATURE COMPENSATED (TCXO) CRYSTAL OSCILLATORS 
BLiLEY TEMPERATURE COMPENSATED CRYSTAL OSCILLATORS are designed to integrate the characteristics of high quality crystals 
with temperature compensated circuitry to achieve improved frequency stability without temperature control. Bliley crystals, specially 
processed for low aging, are used with temperature compensation networks that have been individually adjusted to match the unique 
crystal characteristics. The complete solid state package operates with minimum current drain and features exceptional reliability. 

TCCO-26 

All stock models have output: Logic "one" +2.4V and Logic "Zero" .4V with sinking current 16 mao Rated Frequency stability is based 
on a regulated supply within 5 % on 12 Volt models and 1 % on 5 Volt models. 

All Bliley temperature compensated crystal oscillators listed on this page contain coldweid sealed Bliley crystals to minimize long term 
aging. Except for the mechanical trim adjustment access screw, the entire oscillator package is hermetically sealed to assure long term 
reliability. Standard options include choice of operation on either 12 Vdc (±5% regulation) or 5 Vdc (±1 % regulation) supply voltage. 
All standard units are designed for mounting on PC boards. Custom options include special case sizes, mounting brackets and output 
terminal configurations. 

VOLTAGE CONTROLLED (VCXO) CRYSTAL OSCILLATORS 
Bliley voltage controlled crystal oscillators combine inherent crystal stability and voltage controlled frequency deviation 
in a single solid state device. Performance characteristics are realized through careful selection of crystal parameters 
together with the associated oscillator and reactive components. Center frtlquencies may be specified in the range 
1-50 MHz with performance characteristics as listed in the following table: 

DESIGN PARAMETERS FOR BLILEY VCCO SERIES OSCILLATORS 

r--3•00 :--1--.L.L 
.25 [ .@ ].31 .78 L.L ' ~MAX. 

'~FV-1"- V-n 
I .040o.-l1- .03 

4 TERM's r 1.655 

-H 1--34 

~i--,~v--i 
2.00 @) ;-@l L l'_N_G@D-'-:1 

FREQUENCY 
STABILITY 

I 

±.OOl% 
±.002% 

±.002% 
±.005% 

±.004% 
±.008% 

±.005% 
±.Ol% 

+12 

+8 

+4 

~ 0 

<J 

-4 

-8 

-12 
II 

/ 

I 

II 

1 

/ 

I 

II 

-4 -3 -2 -I 0 +1 +2 +3 +4-

/:). VOLTS 

Typical VCCO oscillator linearity 
with ±14 kHz deviations at 45 MHz 
center frequency. 

• Standard design parameters are based on 
operation with -24 Vdc; 30 rna supply. 
Other voltages may be specified as a 
custom option. 

• Voltage control on standard models is 
designed for increasing frequency with 
increasing voltage. 

• Standard output is sine wave, typical 
1.5V rms into 1000 ohms or .5V rms 
into 50 ohms. 

• Mechanical trim is provided for center 
frequency adjustment ±5.0 ppm mini
mum at zero voltage. 

• Typical modulation voltage is ±5V with 
a modulating input impedance of 50K 
ohms and modulation rate from DC to 
20 kHz. 

Vo1.2·386 CATALOG PAGES: (Vol.1·301 to 1·972) (VoI.2·301 to 2·1196) (VoI.3-301 to 3·1420l eem/1973 



For further Information call (814) 838-3571 or TWX 510-696-6886 

BLiLEY ELECTRIC COMPANY • ERIE PENNSYLVANIA 16512 

2545 W. GRANDVIEW BOULEVARD 

qyou buy quality 

CRYSTAL CLOCK OSCILLATORS 

Bliley offers a complete line of crystal clock oscillators backed up by top technology in the field of crystal controlled 
devices. A wide choice of models is available with either sine wave or logic output to drive TTL circuitry. Selection of the 
clock oscillator that is best for your application is dictated by the size and performance parameters as well as economic 
considerations. All models have been designed with primary emphasis on quality. 

CMO·8 CM0-42 

SPECIFICATION GUIDELINES 
• Model CMO·8 is smallest size and model CMO·32C has lowest 

price. 
• Models CMO·8. CMO·32C and CMO·42 mount in standard 14 

pin DIP sockets. or directly on PC boards. 
• All standard models designed for operation on +5 Vdc. 

CKO'3 

1- NEG. OSc. 
2 - VOLTAGE CONTROL 0 TO+5V 
3-+5V DC 
4·0UTPUT 

CMO-S 

CKO·4 

1· NEG. OSc. 
2' VOLTAGE CONTROL 0 TO +5V' 
3' +5V DC 
4· OUTPUT 

CMO·31 
L.,--__ ---, 

totli. 
rhr--""'_-i~_ 

I 111 MAX 
+.0250 

1.525 MAX 

1· +5V DC 
2· COMMON 

• All models are rated for overall frequency tolerance; external 
trimmer not needed. 

• Models CKO·3 and CKO·4 are coldweld sealed. Electrical trim 
available as custom option. 

• Model CMO·26 is hermetically sealed. Electrical or mechanical 
trim are available as custom option. 

CMO·26 
,.--___ ..... L,53MAX. 

~( ~ 
Til lfl-d:: 
Tf-:;'~"" d -, 
, .. s. ®I'--~ 
"" 
Jj®'-@ 

1· NEG. OSc. & RF GND 
2· VOLTAGE CONTROL OR NC 
3'+5VDC 
4 - OUTPUT 

CMO-32C 

CMO'3 

1 • NEG. OSc. & RF GND 
2· N.C. 
3· +5V DC 
4· OUTPUT 

CMO-42 

1.5,10· N.C. 
7·GROUND 
a·OUTPUT 

14-+5V DC 

3· CaMP. OUTPUT (IF SPECIFIED) 
4· OUTPUT 14·+SV DC 

a-OUTPUT 
14 ·+5V DC 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2 0 387 
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For further Information call (814) 838-3571 01" TWX 510-696-6886 

BULEY ELECTRIC COMPANY. ERIE PENNSYLVANIA 16512 

2545 W. GRANDVIEW BOULEVARD 

VIIOU bUll quality 

Coldweld Sealed Crystal Holders 
for High Reliability 
This group of crystal holders is hermetically sealed by a coldweld 
process, without heat or flux, to minimize contamination. Crystal 
units supplied in these enclosures have improved aging and reli· 
ability. All units are custom built to your specifications. Data sheets 
for each type are available on request. 

General Communication and 
Mil-Type Crystal Holders 
Bliley offers a compiete selection of crystal units in Mil·type 
holders and commercial variations such as wire leads, mounting 
brackets and ruggedized models. For quotation, choose the basic 
holder style required, indicate any special variations and advise 
performance characteristics for complete crystal unit. 

GENERAL COMMUNICATIONS AND MIL-TYPE CRYSTAL HDLDERS 

• 

• 

• 

• 

;6~C~il'r:,~~ 
WIRE LE .... os. 

SPECIF'Y.827W 
FOR .0300111., 
WIRE LEADS, 

Vo1.2·388 CATALOG PAGES: (Vol.1·301 to 1·972) (VoI.2·301 to 20 1196) (Vo1.3 0 301 to 3'1420) 

·w r~') ~m'I' 
'J ' 

I I .238~ 

.05~JIL. ,I' SPECIF'( 8H9W 
-oot .486~1- tOR.03O DIA. a'7570MAX' WIRE LE:AOS. 

-----.i" SPEelN JlH9IA + .352 FOR .093 DIA. 
MAX. PINS. -, 

• 

• 

• 

o 1-'''''''''11 

~~'"AX' 
1 ____ L~t" 

...... " . ..1 j 
.830'" MAX SPECIFY BK2W 

FOft .o18~DIA. 
WIRE LEADS 

.. PIN CONNECTIONS 

I /'\ I_CRYSTAL 
0""""--0 4-GROIiND 

I 5 5_CRVSTAL ., 

4- G"OUNO 

5 - CIIIYSTAI. 

'-Ne 

eem/1973 



For further Information call (814) 838-3571 or TWX 510-696-6886 

BLiLEY ELECTRIC COMPANY. ERIE/PENNSYLVANIA 16512 

~r-;::;:1, 1Q'::~ , .775' I-
M"X. I 

I' ,I~" 
.050', 'I .i r 5PECIf'Y e ... ,w 
~ ..... , j.o-:. FOA .030' Dill. 1.751 ...... 1( -----1 WIRE LE"OS 

O-t-O .152" 

-~·t· 

1 ~"o" i • 

W~Y=Tl" , " I ". 

t·1T 
~!2~AX. 

SMAl.L-BUTTON 
MiNIATURE 7-PIN 
BASE 

BUTTON BA~~ MAX. 

g'PIN 
4KC TO 3MC 

eem/1973 

• 
w 

1 {OIA." 
MAX. 

• 

~ 4" '0 'MO 

" LEAOS APPROX.I -:iLONe. 

2545 W. GRANDVIEW 80ULEVARD 

Ultra High Stability Glass Units 

II 
BGllAH-5 BG6IA-5 BG6IAH-5S 

This is an outstanding group of crystal units incorporating the 
advanced technology and craftsmanship that has made Bliley 
famous for quality without compromise. Exceptionally low aging 
and high Q characteristics provide precision reference for synthe· 
sizers and systems clocks. Complete data available in special bulle· 
tins supplied on request. 

ULTRA HIGH STABILITY GLASS SEALED CRYSTAL UNITS 

Glass Sealed Crystal Holders 

BG93A 827 

Vacuum sealed crystals in this group of 
holders exhibit superior aging characteristics 
and long term reliability. Ideal for use in high 
stability crystal and oven combinations. Data 
sheets supplied on request. 

GLASS SEALED CRYSTAL HOLDERS 

FREQUENCY 
RANGE 

2·30 MHz 

3·100 MHz 

3-100 MHz 

4·3000 kHz 

4-3000 kHz 

90-160 kHz 

1·5 MHz 

90·160 kHz 

1·5 MHz 

See YELLOW SECTION for Local Sales and Distributors' Offices Vo1.2·389 
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For further Information call (S14) 83S-3571 or TWX 5.10-696-6SS6 

BULEY ELECTRIC COMPANY • ERIE. PENNSYLVANIA 16512 

2545 W. GRANDVIEW SOULEVARD 

CRYSTAL FILTERS 
BULEY CRYSTAL FILTERS are custom engineered devices that may be supplied with a wide variety of character· 
istics over the frequency range in which quartz crystal resonators can be produced. With over forty years of 
experience in the design and manufacture of quartz crystal resonators, Bliley offers a unique combination of 
crystal technology and filter design capability for your custom applications. 

A general guide for determination of bandwidth limits is presented in Table 
1. The chart on Page 9 of Bulletin 529K provides greater detCiil for various 
segments of the frequency range. Selectivity (the ratio of 60 db bandwidth 
to 6 db bandwidth) is generally a compromise between desired performance 
and economics. Typical selectivity is 2, with requirements of 1.5 not un· 
common. Passband ripple, for narrow band filters, is normally 0.3 db with 
1 db maximum over the temperature range -55° to +90°C. Wide band 
filters typically exhibit 0.5 db ripple and very wide passbands may exhibit 
2 db ripple at temperature extremes. 

The following listing presents a sample of typical Bliley filters showing performance characteristics that have 
been established. Our design range covers Butterworth, Gaussian (linear phase), Chebyshev, band reject, and 
comb sets including contiguous comb sets. 

Vol.20390 CATALOG PAGES: (Vol.1°301 to 10972) (Vol.2·301 to 201196) (Vo1.30301 to 301420) eem/1973 



Introducing 

D.I.A.L. EEM: 
Your Instant Source of Product Information 

One swift, toll-free call is all it takes. 

Dial 800-645-9200 
Or, in N. Y. State, call 516 - 294-0990 collect. 

Immediately, our technical operators will tell you where 
you can find the products and services you need. They 

will provide you with the name of the supplier in your area, 
and direct you to the appropriate white pages of EEM 

for additional product catalog data. 

This vital information is yours, 
at absolutely no cost. 

It's a service of the EEM System: 
Keeping you better informed. 

United Technical Publications 
645 Stewart Ave., Garden City, N. y~ (516) 248-9700 
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BULOYA V® QUARTZ CRYSTALS 

• AT • CT • DT. +5° (E and H Elements) GT 
• MT • NT • PT (XY' Flex.) • JT • Sl 
• Military Types. General Communications. Pre

cision SSB 

• Coldweld • Glass Sealed. Glass Bulb. Metal 
Holders 

• Military crystals meet latest MIL-C-3098 specifl
cations 

• Special shack and vibration mounts available 

HIGH PRECISION 
GLASS-ENCAPSULATED CRYSTALS 

Covering a frequency range of 5,000 Hz thru 180 

MHz, Bulova has available in glass holders the Mil 

types HC,-26/U and HC-27/U, as well as the stand

ard vacuum tube types. A 3rd overtone 5 MHz 

crystal is available in the HC-27/U holder with Q'. 

in excess of 1 million and stability of 1 pp 1010 for 

24 hours. 

FILTER AND OSCILLATOR CRYSTAL 

Bulova has designed a line of quartz ~rystals for 

filter, clock oscillator and TCXO applications, with 

fundamental frequencies from 2,000 Hz to 33 MHz 

as well as overtones up to 180 MHz. 

• Spurious attenuation as low as 60 db. 

• Motional parameters of land C can be held to 
within ±3%. 

CRYSTAL HOLDERS 

A COMPLETE LINE FOR ALL APPLICATIONS IN A FREQUENCY RANGE 
OF 2,000 Hz THRU 180 MHz 

Commercial: Crystals for Aviation, Marine and Data communications equip

ment. Manufactured to the highest quality in standard type 

holders or modified to suit special designs. 

Military: Bulova produces all the standard military "CR" types and is 

Q.P.L. on most of the current "CR" types. Designs crystals for 

new military applications where low power and extreme 

environment are present. 

Coldweld Sealed Cryslals-

Features: 

MIL BULOVA 
TYPE TYPE 

HC-6jU 70 

HC-13jU 73 

HC-18jU 80 

HC-25jU 83 

HC-27 jU 77 
HC-26jU 76 

Bulova has extended the developmental perimeter of coldweld 

types to provide a more miniaturized package with a brocider 

frequency output. A support facility has been built capable of 

handling volume production. Series 100 coldweld holders 

consists of twelve (12) configurations which include the seven (7) 

main military types. The military crystals fit within the dimen

sional requirements of the military drawing. 

• High Quality-High Reliability 

• Tolerances as close as 3 ppm of nominal can be held on 
initial adjustment. 

• Aging rates up to 3 pp 108 per week. 

• Small package/broad frequency capability. 

DIMENSIONS IN INCHES 

A (Max) B (Max) C D E F (Max) 

.775 .757 .238 .486 .050 .352 

1.526 .757 .238 .486 .050 .352 

:530 .435 1.500 .192 .017 .183 

.530 .435 .238 .192 .040 .183 

.775 .757 .238 .486 .050 .352 

.530 . .435 1.500 .192 .017 .185 
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B U LOVA 1)® CRYSTAL OSCILLATORS 

Bulova offers a full line of both Military and Industrial crystal oscillators - provides a total capability from custom engineering 

to volume production, using the latest automatic test equipment. Bulova's full line of crystal oscillators includes. high stability 

crystal oscillators. temperature compensated crystal oscillators (TCXO) • computer clock oscillators. voltage-controlled crystal 

oscillators (VCXO) 

HIGH STABILITY CRYSTAL 
OSCILLATORS 

PCOXO 

The high frequency stability of these 
oscillators results from housing a high 
precision crystal and an oscillator 
circuit with AGC to maintain low can· 

stant crystal drive in a stable OC 
proportional control oven. 

TEMPERATURE COMPENSATED 
CRYSTAL OSCILLATORS 

TCXO·I 
TCXO·IOO 

TCXO·2 
TCXO·50 

Bulova temperature compensated 

crystaJ oscillators employ a computer 

selected and optimized variable 

capacitance diode and thermistor 

compensation network to maintain 

frequency stability over wide tem

perature ranges, without the use of 

an oven. 

COMPUTER CLOCK OSCILLATORS 

XO·140 
XO·14 

These computer clock oscillators fea· 

ture crystal stability, printed circuit 

board mounting and outputs directly 

compatible with OTl or TTL loads. 

XO·304 
XO·302 

Frequency Range 
Temp. Range 
Stability 
Temp. Range 
Aging per day 
Line Voltage 
Load ::'::10% 
Warm·up at 
after I hr. 
Output 
Load 
Input Voltage 
Turn on Power 
Power at 2SoC 
Size 

MILITARY 

::'::IPPIO' 
IPPIO' 
::'::SPPIO' 
::'::IPPIO' 

::'::IPPIO' 
.SVRMS (min) 
SO ohms 
+28VDC 
18W 
4.SW (Typ) 
2" x 2" X 4" 

::'::SPPIO' 
5PPlO' 
::'::5PPIO' 
::'::5PPIO' 

::'::IPPIO' 
I MW (Min) 
50 ohms 
+28VDC 
18W 
4.5W (Typ) 
2" x 2" x 4" 
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BULOVALl CRYSTAL FILTERS 
II I II I 
•• ' II II 
II I I 

, 
-:11 II I 

11,11 

COMPUTER OPTIMIZED 
FILTER DESIGNS 

II •• 
II 

II' I I 

To provide optimized designs for individual system 

requirements, Bulova has a co-related library of 

computer programs. From pre-packaging tolerance 

analysis of individual components to the finished 

product spec'd to the customer's parameters, we 
can determine design "trade-off" quickly and eco

nomically. 

The prime parameters have been programmed to 

make available the following crystal filter types 

,. Butterwarth Designs 

2. Butterworth.Thompson Designs 

3. Ch,byshev Designs 

4. Bessel Designs 

5. Elyptic Designs 

6. Lerner Designs 

7. Gaussian (Transitional) 

8. Image Parameter 

FULL PRODUCTION CAPABILITY 

From crystal configuration to finished product, each 

segment of manufacture utilizes the most advanced 

and controlled production techniques. Geared to 

large volume requirements, Bulova's modern 

automated test fadlities allows for a mass produc

tion output with no loss in quality-fully equipped 

environmental labaratory available for most test

ing. Short runs and engineering prototypes are 

handled in our pre-production shop. 

Computer Designed for Reliable Performance 
Accurate - 4KHz to 150MHz 

The business of Crystal Filter design and production has been Bulova's business since 1955. 

It is anather reason far our leadership in the broad area of frequency control and related pre

cision products. 

We are a design/production center to fulfill the most exacting system specifications. Combining 

many years of experience, an engineering team of many design disciplines and advanced 

computer techniques, we can praduce 'state-of-the-art' filters in cost-controlled packages to 

military and commerdal specifications. 

TYPICAL FILTER A PPLICATIONS FROM 

.. * .. 
4KHz 150 MHz 

Band Pass Notch 

Band Elimination Time Delay 

Single Side Band Equalizer 

Narrow Band Lerner 

Wide Band Time Domain 

Linear Phase 

RF & IF Discriminators 

*For areas not specified above, consult our application engin eering department. 

CUSTOM DESIGNED TO THESE POSSIBLE PARAMETERS: 

Band Widths from .001 % to 8% of Center frequency 

Shape Factor: 1.08 Ratio for 60 db BW to 3 db BW 

Ripple Factor <0.5 db 

Phase Linearity <5% 

Carrier Rejection >70 db 

Ringing >40 db 

Insertion Loss <3 db 

Attenuation >100 db 

Phase Matching closer than 3° (Filter to Filter) over environmental requ. 

Temperature Tolerances <0.005% (depending upon frequency) 

Max. Operating Temperature 
-55°C to +125°C 

Range 

Shock & Vi bration All applicable MIL specifications 
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SEC. 2300 • CRYSTALS/TUNING FORKS/ RESONANT REED DEVICES 

BULOVA!.f CRYSTAL FILTERS New 
State-of-the-Art 

Series Sharp Sideband Filter and Equalizer 

Linear Phase Filter 

Attenuation Phase Response Group Delay Response 
The attenuation response is basically that of a Gaussian filter. The attenuation peaks improve the shape factor 
without degrading the transient response. 

Filter with Excellent Shape Factor 

1.16 to 1.0; 60 db to 3.0 db 

eem/1973 

For a slightly wider bandwidth the shape 
factor could be better than 1.1 to 1.0; 60 
db to 3.0 db. 
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BULOVA L)® OSCILLATORS/RESONATORS 
Whatever your requirements for tuning forks 
and oscillators, Bulova has either the prod
uct available or the inherent capability to 
meet your need. Reliability, accuracy and 
size criteria can be quickly met, with appre
ciable savings in engineering time and pro
duction costs. Each product is founded on 
the same design experience that has made 
the ACCUTRON a by-word of precision and 
accuracy. 

PRECISION 
OSCILLATORS 
From 1 to lOOk Hz 
Accuracy to ±.002% 

Multiple Frequency Models 
Hermetically Sealed 
Also Available in 5, 10, 
20, and up to 1000 VA 
Packages 

RESONATORS 
The forks used in the pre
cision oscillator pack
ages also are available 
as discrete components 
without driver circuits. 
Accuracy is comparable 
to that given in the table. 

Model 

Frequency, Hz 

Frequency Accuracy 

Temperature Range 

Input 

Output 

Load 

Size 

Weight 

TIME PERIOD GENERATORS 
Extremely accurate master clocks 
with single or multiple outlets and 
any combination of pre-set closures 
or timing functions 

MICROPOWER 

FS 200 

360 to 1000 Hz 

upto±.Ol% 

1.5 V DC at 6 
to 20 microamps 

0.1 vol I 

500 K ohms 

1-5/16" x 1 
x 3/8" 

1 ounce, 

Pre-coded clock, 
accuracy to 
±.002% 

FREQUENCY DEVIATION COUNTER 
Incorporates 3 functions in one unit: Measures 
frequency deviation to ±.OOOI %. measures fre
quency in Hz and measures time intervals from 1 
to 999,999 in micro-seconds 

from 1 Hz to lOOK Hz 
TIME PERIOD GENERATORS 

From seconds to centuries 

FREQUENCY DEVIATION COUNTERS 
Accurate to 1 ppm down to 1 Hz 

P.C. BOARD 

FS 11 
FS 11-1 
FS ll- F 

400 Hz to 50 kHz 

up to±.02% 

CYLINDRICAL 

FS 27 

up to±.002% 

SIMULTANEOUS WIDE RANGE 
MULTIPLE OUTPUTS MODULAR 

240 Hz to 100 kHz 

up to ±.O()2% up to ±.002% 

FOR SOME ACCURACIES AS MUCH AS -65°C to + 125°C 

STANDARD 28 V DC (AVAILABLE 3 to 40 V DC) 

sine, square wave or compatible with logic 

10 K OHMS TO 500 K OHMS OR LOGIC CIRCUITRY 

1-1/2" x 1-1/2" 
x 3/8" 

11'2 ounces 

23/32" x 3" 

2 ounces 

Masterclock Jor radio, TV 
or similar networks; 
accurate to 
± 1 x 10-9/day 

1-1/2" X 1-1/2" 1-1/2" x 1-1/2" 
x 1-3/16/1 x 1-3/16/1 

2-1/2 ounces 2-1/2 ounces 
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CTS KNIGHTS, INC. 
SPECIALISTS IN FREQUENCY MANAGEMENT 

CRYSTALS 
OSCILLATORS 

FILTERS OVENS 

CRYSTALS 

LET US SOLVE YOUR CRYSTAL PROBLEMS ... 

CTS Knights, Inc. offers a complete line of crystals in the 
frequency range of 1.000 MHz to 200 MHz. Precision crystals 
with stabilities of 1 x 10-10 per day - high frequency crystals 
of all types including a new line of low cost coldweld units. 

CTS has the combination of high volume production capability 
and sophisticated engineering to economically meet any 
crystal requirement. 

PRECISION CRYSTALS 
STABILITY VS. 

TYPE FREQUENCY RANGE MOOE TIME HOLDER 

K17 2·20 MHz Fund. 5 x 10·'/ day Coldweld 

4·10 MHz O.T. 1 x 10·'/ day Coldweld 

K5W 3-6 MHz Fund. 1 x lO-'/Day Coldweld 

K5W K3 K17 K3 6·20 MHz Fund. 1 x 10·'/day Coldweld 

20·200 MHz O.T. 1 x 10·'/day Coldweld 

HIGH FREQUENCY CRYSTALS 

FREQUENCY Rs STABILITY VS. TEMPERATURE 

RANGE CUT/MODE (Ohms) TEMP. RANGE HOLDER 

" I 1·5 MHz AT·Fund. 500 ±.005% -55 to +105°C HI7, K17 

I l ~ 

H3 4·20 MHz AT·Fund. 150 ±.004% - 55 to + 105°C H3, K3 
H17 

ii I 
20·60 MHz AT·3rd 50 ±.004% -55 to +105°C H3, K3 

60·100 MHz AT·5th 60 ±.004% -55 to +105°C H3, K3 
H3W 100·140 MHz AT·7th 80 ±.004% -55 to + 105°C H3, K3 

140·180 MHz AT·9th 120 ±.004% -55 to +105°C H3, K3 

Whatever your crystal needs may be, they can be furnished by CTS Knights, Inc. The illustrations and descriptions above portray a limited picture of 
the more popular types -let us quote on these and on more specialized requirements. 

ORDERING INFORMATION: Place orders using the following address: 
eTS Knights, Inc., 222 Reimann Avenue, Sandwich, Illinois 60548 • Telephone (815) 786·8411 • TWX 910·642·0860 
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CTS KNIGHTS, INC. 
SPECIALISTS IN FREQUENCY MANAGEMENT 

OSCILLATORS 

LET US SOLVE YOUR OSCILLATOR PROBLEMS ... 
Cl" Knights, Inc. has the breadth of product line and the 
engineering depth to custom design an oscillator to your 
requirements. The best solution to your problem might be 
an uncompensated oscillator, an ovenized oscillator, a tem
perature compensated oscillator, a voltage controlled oscil-

lator, a temperature compensated crystal, or some combina
tion of these units - CTS Knights offers them all. CTS spe
cializes in using in·depth engineering knowledge to custom 
design a unit specifically for your requirements. 

OVENIZED CRYSTAL OSCILLATORS 

Frequency Stability Stability vs Oscillator Oven Special 
Type Range vs Time Temperature Input. Input Size Features 

JKTO·16 5·20 MHz 1x10·'/Yr. 5x10·'(O°C to +500C) 5 VDC 28 V lx1x1 

JKTO·30 1·10 MHz 5x10"/day 5x10·'( -lOoC 10 + 55°C) 12 VDC 28 V, 2x2x4 Low Cost 
115 V 

JKTO·41 1·100 MHz 5xlO·'/day 3x10·'(-400C to +700C) 28 VDC 28 V 2x2x4 

JKTO·56 4·6 MHz 1x10"/day 1x10·'(-100C to +600C) 12 VDC 28 V 2x2x4 Low Power 

JKTO·16 2.5 watts 
JKTO·83 JKTO·83 1·6 MHz 1x10·' /day 1xlO·'( - 55°C to + 70°C) 30 VDC 30 VDC 2'l2x2'l2x3 Fast Warmup JKTO-41 

TEMPERATURE COMPENSATED CRYSTAL OSCILLATORS 

JKTCXO·8 

Type 

JKTCXO·2 

JKTCXO·5 

Frequency 
Range 

3·5 MHZ 

20·120 MHz 

JKTCXO·7 3·10 MHz 

Stability 
YS Time 

1x10·'/wk 

1.2xlO·'/yr 

1x10"/yr 

JKTCXO·8 25 KHz·20 MHz lx10"/yr 

JKTCXO·10 3·5 MHz 1x10"/yr 

Stability vs 
Temperature 

Oscillator 
Input Size 

5xlO-'(-400C to +700C) 12·28 VPC 2x2x% 

1x10·'(00C to + 70°C) 12 VDC 2x2x1 

1xlO·'(00C to + 70°C) 12 VDC 1 'l2xl'l2x3/4 

2x2x5/. 

Special 
Features 

2x10·'(-550C to +850C) 12VDC 

2xlO·'(-400C to + 70°C) 8 VDC lx1'12>'/2 Low Power 
(12 mw) 

VOLTAGE CONTROLLED CRYSTAL OSCILLATORS 

CRYSTAL CLOCK OSCILLATORS 

JKTD·78 

~~ 

" JKTO·79 I 

JKTO·71 

JKT.0·73 
<~ 

JKTO·72 

Frequency Modulation Oscillator Special 
Type Range Input Deviation Input Size Features 

JKTO·85 17.5 to 22.5 MHz ±2VPP DC to 20 KHz ±20 KHz 8YDC 1x1'12x'l2 20mw power 

JKTO·86 5 to 30 MHz 

Type 

JKTO·72 
JKTO·73 

JKTO·77 

JKTO·78 

JKTO·79 

Frequency 
Range 

2 KHz·20 MHz 
10 MHz 

5·20 MHz 

1.8·50 MHz 

156 KHz·25 MHz 

±2VPP DC to 20 KHz ±1000 ppm 12 VDC 2x2x"l4 

Stability 
ys Time 

6xlO"/yr 
3xlO"/yr 

5x10"/yr 

5xl0"/yr 

5xlO"/yr 

Stability YS Oscillato 
Temperature Input 

50ppm(00C to + 70°) 5 VDC 
50ppm(00C to + 70°) 5 VDC 

100ppm( - 55°C to + 125°C) 5 VDC 
50ppm(00C to + 70°C) 

100ppm( - 55°C to + 125°C) 5 VDC 
50ppm(00C to + 70°C) 

lQOpprn( - 55°C fo + 10500) 5 VDC 

Size 

l'12x2'%x,%" 
'!i.X'U,X'%'4 
High 
1xlx3/. 

TO·8 Can 

Special 
Features 

Low Cost 
DIP 

TTL Output 

TTL Output 

TTL Output 

TEMPERATURE COMPENSATED CRYSTALS 

Type 

TCX 

Frequency 
Range 

6·25 MHz 

Stability 
YS Tima 

3x10"/yr 

Stability vs 
Temperature 

5ppm(-300C to +600C) 

Oscillator 
Input Size 

10 VDC HC·6/U 

The illustrations and descriptions above illustrate a limited number of our standard designs. Contact us for your oscillator requirements. 

ORDERING INFORMATION: Place orders using the following address: 
eTS Knights, Inc., 222 Reimann Avenue, Sandwich, Illinois 60548 • Telephone (815) 786·8411 • TWX 910·642·0860 
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CTS KNIGHTS, INC. 
SPECIALISTS IN FREQUENCY MANAGEMENT 

FILTERS 
LET US SOLVE YOUR FILTER PROBLEMS '" 
CTS has total capability in crystal filters. Symmetrical and 
asymmetrical bandpass, band reiect and discriminators from 
1 KHz to 100 MHz are available. Our experienced design en-

gineers will use monolithic filter crystals in their computer
aided designs whenever desirable. Give us an opportunity to 
custom design a filter to your requirements. 

CRYSTAL FILTERS 

CRYSTAL DISCRIMINATORS 

MONOLITHIC FILTER CRYSTALS 

Part Center 3 DB Shape No. Insertion Max. Nominal Ultimate 
Number Frequency Bandwidth Factor Poles Loss Ripple Impedance Attenuation Package 

10.7 MHz 240 KHz Min. 5/1 4 5 db Max. 1.5 db 500 ohms 50 db 2.0/lx1.0/lx.6/1 

21.4 MHz 30 KHz Min. 1.8/1 8 2 db Max. 1.0 db 2000 ohms 100 db 1.75/1x.6/1x.22/1· 

21.4 MHz 25 KHz Min. 1.8/1 8 2 db Max. 1.0 db 3000 ohms 80 db 1.6/1x.73/1x.35/1 

CTS is a leader in the high volume production of monolithic dual coupled resonators. We have the 
capability to design and manufacture dual coupled resonators to fulfill your specific requirement. 
Our experienced engineering staff will assist you in tailoring dual coupled resonators that can be 
combined to form 4, 6, or 8 pole filters. This building block approach allows you to take advantage 
of the low cost and small size of the dual coupled resonator, and also gives the overall advantage 
of building your own filter in-house. For further information ask for our publication, "Application 
Notes on Monolithic Coupled Resonators" or contact us directly for help with your filter problems. 

OVENS 
LET US SOLVE YOUR OVEN PROBLEMS ... 
CTS Knights offers a complete line of thermostat controlled 
and proportional controlled ovens jor commercial and/or 
military applications. If a standard oven does not fit your 

application, our experience with precise temperature control 
provides us with excellent capability to design custom ovens 
for your special application. 

External Size 
Series Group (Seated Height) Cavity Size 

905 THERM lX6" x 1'3/4 " lUi' ID x '''-6'' 
906 THERM l~l' x 2"6" 1Ji4" I D x 151a/l 

915 THERM 13%'i' x 1'%4" 10 HC-18/U 
Crystals 

916 THERM 15/s" x 22)12" l,U./I ID X 13Ia/l 

918 THERM 21/4" x 3Jf6" 1')1,/1 I D X 2'/2" 

919 THERM 2'/4/1 x 4J{,/I 1')1,/1 I D X 3'/2/1 

923 P.C. 2" x 2" x 1" 12%4" sq. X 2%i' 

927 P.C. Uii' x 17/8" 
x 4X,/I 

1),5," I D X 25~/I 

930 P.C. 2" x 2" X 41/8" 1'%4" Sq. x 22%2" 

932 P.C. 1~,/I Sq. X 
21/4" to 43/4/1 

1),5,/1 I D X 1'%4/1 
to 3,%." 

947 THERM 3~." x 31/2/1 2'%/' ID x 2'%," 

948 THERM 3~." x 47/8/1 2'%,/1 ID X 3'%," 

952 P.C. 1%/1 x 2X,/I 1),5,/1 I D X 1'/8/1 
to 411 " to 32)1; /I 

Contact us for your crystal filter and componen oven requirements. 
Illustrations and descriptions above illustrate a limited number of our standard desIgns. 
ORDERING INFORMATION: Place orders using the following address: 

Calibration Cycling 
Temperature @25OC Voltage Mounting 

65° to 85°C ±.l°C 6.3 to 26V Octal 
±2.5°C AC/DC, 115V AC Plug-in 

65° to 85°C ±.l°C 6.3 to 26V Octal 
±2.5OC AC/DC, 115V AC Plug-in 

65° to 85°C ±.5°C 6.3 to 26V Two 2/56 
±3°C AC/DC, 115V AC Screws 

65° to 85°C ±.l°C 13,26AC/DC Octal 
±2.5°C 115V AC Plug-in 

65° to 85°C ±.05OC 26V AC/DC Octal 
±3°C 115V AC Plug-in 

65° to 85°C ±.05°C 26V AC/DC Octal 
±3°C 115V AC Plug-in 

600C to + 100°C 24 to 32V DC Pins 
±2°C 

65° to 85°C 24 to 32V DC Octal 
±l°C Plug·in 

60°C to + 100°C 12 to 35V DC Octal 
±2°C Plug·in 

+400 C to + 100°C 12 to 115V Octal 
±3°C AC/DC Plug·in 

55° to 85°C ±.05OC 25V AC/DC Octal 
±3°C 115V AC Plug·in 

55° to 85°C ±.05°C 26V AC/DC Octal 
±3°C 115V AC Plug-in 

+35°C to +75OC 28V DC Octal 
±1°C Plug-in 

eTS Knights, Inc., 222 Reimann Avenue, Sandwich, Illinois 60548 0 Telephone (815) 786-8411 • TWX 910-642-0860 
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CONNOR-WINFIELD 
WEST CHICAGO, ILL. 60185 • 

CO R PORATIO N 
PHONE (312) 231-5270 

• Connor-Winfield's TTL compatible oscillators, CMOS and other type oscillators are designed primarily for use with IC systems. 
• Each RC oscillator is custom compensated over the operating temperature range. 
• Custom design service available on request. Delivery of most units stock to 3 weeks. 

CMOS COMPATIBLE CRYSTAL OSCILLATOR- .03" DIAMETER GOLD-PLATED SOLDER PINS 
(OTHER PIN DIMENSIONS BY REQUEST) 

50S CMOS AVAILABLE AT HIGHER FREQUENCIES 

.00005 Hz 
to 60 MHz Optional Xtal 

DIP CRYSTAL AND SOLID STATE OSCILLATORS - PLUG INTO SINGLE IC SOCKET 

TTL 
Pulse 

TTL 
Square 

Sine 

Negative pulse, risetime 0.4 /LS 
nominal 
duration 6D/L or less 

Amplitude 2.4Vp nominal into a 
2KQ load 

Logic zero < D.4V, b,k 16ma 
Logic one> 2.4V into 2DDQ to 

2KQ load 
Duty cycle 5'0%, t risetime < 5Dns 
Amplitude stability ±5% with 

fixed supply voltage 

Amplitude 3Vcm, nominal into a 
lOKO load (can drive lKO) 

Harmonic distortion < 5% 
Amplitude stability ±5% with 

fixed supply voltage L14G ±.DD25% D° to Xlal L13G* +650 C 

L141 ±.005% -25°C 
L131 * to +75°C 

* Use Model L14 for .023" x .011" pins; use Model L13 for .017" x .017" pins. 

3D Hz to External 
±2% 5'0 KHz Standard 

15 Hz to External 25 KHz 

.00'0'05 Hz Optional 

to 6'0 MHz ±30 
ppm 

6'0 Hz to External 

2'0 KHz ±2% 
Standard 

2'0 KHz to Optional 
±3D 60 MHz ppm 

t> 10 MHz, 60/40. 

TCXO - .03" DIAMETER GOLD-PLATED SOLOER PINS (OTHER PIN DIMENSIONS BY REQUEST) 

Fixed 
Frequency Frequencies Frequency 

Output Model* Tolerance Available Adjust 

Logic zero < OAV, b,k 16ma 
Logic one> 2AV into 200Q to 

TTL 2KO load C12A ±.00005% + 25°C to 
Square Duty cycle 50%, risetime < SOns +35OC 

Amplitude stability ±5% with 
fixed supply voltage 

C12B ±.00015% 0° to .0001 Hz ±30 

Low 
+500 C to 30 MHz ppm 

0.6V to 9.5V with a 10V supply Power 
CMOS into a 6000 to 15KO load C12C ±.00025 % - 25°C to 

Square Amplitude stability ±5% with +65OC 

or Sine fixed supply voltage 

* NOTE: For TTL output, place prefix "I" in front of model number. 

VCXO - .03" DIAMETER GOLD-PLATED SOLDER PINS (OTHER PIN DIMENSIONS BY REQUEST) 

Logie zero < O.4V,I,;,k 16ma 20ppm/V 
Logic one> 2.4V into 2'000 to 

±.00005% +25°C to Control 
TTL 2KQ load V12A <1 KHz 

Square Duty cycle +35°C ITnearity Amplitude ±.2% fixed 1 KHz to ±4V* V12B ±.0005% 0'° to +500 C 30 MHz with 5V 
Power 0.6V to 9.5V with a 10V supply supply 
Low into a 6000 to 15KQ load ±lOV 

CMOS ±.OOl% -25°C to 
Amplitude stability ±5% with V12C +65°C 

with 12V 
Square fixed supply voltage supply 
or Sine '0.3 MA 

* NOTE: For TTL output, place prefix "I" in front of model number. 

2 MA 
nominal 

35 MA 
nominal 

±5% 
5VDC 

5 MA 
150 MA 

35 MA 
nominal 

Dual 
Supply 35 MA to +5VDC 
and 150 MA 

+12VDC 

Supply Supply 
Voltage Current 

5VDC 10 MA to 
±1% 75 MA 

Any fixed 
voltage <1 MA 8 to 
15VDC to 20 MA 

±1% 

5VDC 10 MA to 
±l% 75 MA 

Any fixed 
voltage < 1 MA 8 to 
15VDC to 20 MA 

±1% 

Vol.2.400 CATALOG PAGES: (V01.1·301 to 1·972) (V01.2·301 t02·119B) (Vol.3·301 to 3·1420) 

Package 

1.75" sq. 
x 004" h or 
0.5" h 
depending 
on 
frequency 

1.75" sq. 
x 0.4" h or 
0.5" h 
depending 
on 
frequency 

$78 to 
$1'08 

$93 to 
$250 

Unit 
Price 

$148 to 
$298 

$178 to 
$328 

eem/1973 
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CONNOR-WINFIELD 
WEST CHICAGO, ILL. 60185 • 

TABLE A (SEE CHARTS BELOW) 

, ,ii''>' ,,>,>,', 

'Ml1d~ 
'Frequency 
'tolerance 

Temp"II~l)ge 
Degre:es'O 

CI20MSK, IC5Kl ±.0025% +20 to +40 
CI20MSA, IC5Al ±.002% +20to +40 
CI20MSN, IC5Nl ±.0025% +10 to +40 
CI20MSR, IC5Rl ±.0025% o to +50 
CI20MSS, IC5S1 ±.003% o to +50 
CI20MST, I C5Tl ±.003% o to +65 
CI20MSU, IC5U1 ±.OO4% o to +65 
C120MSX, IC5X1 ±.004% -25 to +50 
C120MSB, IC5B1 ±.005% o to +50 
CI20MSC, IC5C1 ±.Ol% o to +65 
C120MSY, IC5Y1 ±.a05% -25 to +65 
C120MSD, IC501 ±.005% o to +65 
C120MSE, IC5E1 ±.Ol% -25 to +75 
C 120MSF, I C5F1 ±.O2% -25to +75 
CI20MSG, IC5G1 ±.O2% -55to +75 
C120MSH, IC5H1 ±.O5% -55to+75 
C120MSJ, IC5H ±.O5% -55to +125 

CORPORATION 
PHONE (312) 231-5270 

TABLE B (SEE CHARTS BELOW) 

Model 
Frequency Temp. ljangil 
Tolerance Degrees 0 

I C5A2, L220A ±.002% +20 to +40 
IC582, L2208 ±.005% o to +50 
IC5C2, L220C ±.005% o to +65 
IC5D2, L220D ±.Ql % o to +65 
IC5E2, L220E ±.Ol% -25 to +75 
IC5F2, L220F ±.O2% -25 to +75 
IC5G2, L220G ±.O2% -55to +75 
IC5H2, L220H ±.O5% -55 to +75 
IC5J2, L220J ±.O5% -55 to +85 

TABLE C (SEE CHARTS BELOW) 

Frequency 
Tolerance 

Temp. R.~ge 
DegrfleS C 

±O.O5% +15 to +35 
±O.l% o to +50 
±0.25% o to +65 
±O.S% -25 to +65 

FLAT PACKAGE PC BOARD MOUNT CRYSTAL & SOLID STATE OSCILLATORS - .03" DIAMETER 
GOLD-PLATED SOLDER PINS' 

!':;ii::": ':~u~~~,> i 

,~Ixed 

i, ty~e M~del i ' £requenc, ':i Frequencies 
Tolerance' ,' .... ' Av:aila~le ' 

Freauency 
II Just 

S\lPply 
VOltage 

, ,'i 
Supply IInit '" 
Current package IIrice: 

Negative pulse, duration 20 to 
100 /is, risetime 1 /is nominal 

TTL Amplitude 2Vp nominal into a L79A 5VDC $48 Pulse lKn load (4Vp in 10Kn) ±5% 
Amplitude stability ±5% with 

1.2" Lx fixed supply voltage r---- 1 Hz to t-----'-- 1 MA 0.8" W x 
Negative pulse, duration 20 to -- 50 KHz nominal 

0.48" h 
lOOJLs, risetime 1 p.,s nominal 

Pulse Amplitude 10Vp nominal into a L80A Screw $43 10K[} load 
RC Table C Adjust 

Amplitude stability ±5% with ±2% 
fixed supply voltage 

I------ Standard 12VDC 
Amplitude 10Vpp nominal into a I 

±5% 
10K[} load I 

Square Duty cycle 50%, risetime 1 /is L118A 
10 MA $58 

nominal 0.1 Hz to nominal 
Amplitude stability ±5% with 20 KHz 

fixed supply voltage 
I------ 1.6" Lx ~ 5VDC 25 MA 

L1llA ±5% nominal 1.2" W x 
~ Logiz zero < O.4V, b" 16ma < 10-MA- 0.4" h 

Logie one> 2.4V into 200[} to IC5Al .00005 Hz 5VDC $48 to 
TTL Duty cycle 50%, risetime < 50ns thru to 400 KHz ±10% to $198 

Square H 150 MA Amplitude stability ±5% with Xtal t-,C5~ Table A Optional f----
fixed supply voltage 40 KHz to 5VDC 5 MA to $48 to 

thru 60 MHz ±5% 35 MA $83 Yl 

ALSO SEE TCXO, VCXO AND COSMOS OSCILLATOR 

Amplitude 3V,m; nominal into a Xtal IC5A2 Table 8 20 Hz to Optional 5VDC 15 MA to $83 to 
thru J2 500 KHz ±10% 100 MA ~ lOKQ load 

Screw Harmonic distortion < 5% 
Amplitude stability ± 5% RC L1998 Table C 20 Hz to Adjust 5VDC 25 MA $83 

fixed supply voltage 20 KHz ±2% ±5% nominal 
Standard 2" sq. x 

~ I Xtal L220A Table 8 20 Hz to Optiona I 12VDC 15 MA to 0,6" h 
Amplitude 5V,m, nominal into a thru J 500 KHz ±10% 100 MA f-~ lOKn load 

I 

Screw 
_.-

Sine Harmonic distortion < 5% 
Amplitude stability ±5% with RC L2008 Table C 20 Hz to Adjust 12VDC 15 MA $78 

fixed supply voltage 20 KHz ±2% ±5% nominal 
Standard 

Amplitude 1.25V,m, nominal into L125A ±.002% +20 0 C 
10K[} load to +40 0 C 12VDC 5 MA 1.2" Lx Harmonic distortion < 10% Xtal L1258 ±,004% 0° to 400 KHz Optional ±10% to 15 MA 1" W x $58 to 

(5 % typical) +50 0 C to 60 MHz or up to nominal 0.5" h $68 
Amplitude stability ±5% with ±.005% 25°C 40VDC 

fixed supply voltage L125C to +65°C 

ALSO SEE TCXO AND VCXO • OTHER PIN DIMENSIONS BY REQUEST 

AC VOLTAGE REFERENCE 
Available ±0.1% amplitude stability and sine wave distortion less than 1%. Square wave also available. 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2·401 
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CIRTECH CORPORATION 
3802 W. 95th STREET LEAWOOD, KANSAS 66206 
PHONE (913) 649-2800 TWX 910-749-6806 

Our ability to produce active L.C. and crystal filters makes our DCA and MIL-STD-188 crystal filters provide constant envelope 
position unique in supplying a customer with a complete delay at carrier frequencies of 100 KHz to 4.0 MHz. 
package of filter requirements. 

TYPICAL FILTERS 

BAND PASS - I.L.S. FILTER 
(L.C. FILTER) 

60 
{5 50 

~ 40 
< 30 

20 

10 

....... // 

"- / 
1'\ 

-4 -3 -2 -1 0 1 2 3 4 

FREQ. x10Hz 

Fa 90Hz 
BW 0.4db 10Hz 
301.4 5:1 
I.L. 4db 
Temp. -30oe to +60oe 
Size 2" x 1.5" x 2" 

BAND PASS - 10.7 WIDE BAND 
(CRYSTAL FILTER) 

~ /' 70 

60 

{5 50 

\ 1/ 

<~ 40 
30 

20 
10 

/ 
\ I 
\ 

\. J 
-4 -3 -2 -1 0 1 2 3 4 

FREQ. x 50KHz 

1750KHz USB 
(CRYSTAL FILTER) 

SO 
70 

60 

{5 50 

.:- 40 
~ 30 

20 

10 

Ii 
I 
\ 

II 
-4 -3 -2 -1 0 1 2 3 4 

FREQ. x 400Hz 

r 

Fa 10.7 
BW 3db 210KHz 
BW 70db 350KHz 
I.L. 12db Max. 
Temp. -40oe to +sooe 
Size ,6" x .7" x 2.3" 

1750 30db Min. 
1750.3 to 1753.5 

2db Max. 
1749.7 & 1754 

60db Min. 
I.L. 6db Max. 
Size 1" x 4.5" x 2.5" 

BAND PASS 
(L.C. FILTER) 

60 
.c 50 'tl 

I'\. 
.:- 40 
f-
< 30 

20 

10 

I 

/ 

1\ 
\ / 

-4 -3 -2 -1 0 1 2 3 4 

FREQ. x 500KHz 

Fa 30MHz 
BW 3db 1MHz 
BW 60db 4MHz 
I.L. 6db 
Temp. -40oe to +SooC 
Size 1" x 2.37" x .75" 

BAND PASS - 21.5MHz WIDE BAND 
(CRYSTAL FILTER) 

SO 1\ / 
70 

60 1\ 
.c 

50 'tl 

.:- 40 f-
\ L 3db 250KHz 

I.L. Sdb Max. 
< 30 

20 
10 

1\ I 
\ II 

SOdb 560 KHz 
Size .45" x 1.5" x 2.4" 

-7 -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 

FREQ. x 50KHz 

500KHz - USB - EQUALIZED CHANNEL 
(CRYSTAL FILTER) 

SO 

70 

60 
.c 
"0 50 .:-
f- 40 < 

30 
20 

10 

A A 
I-" \ /"-

~ ~ ~ ~~ ~ 0 1 2 3 4 5 6 

FREQ. x 400Hz 

500.005 KHz 40db 
500.300KHz 1 db 
503.1 KHz 1 db 
499.7 & 503.574 = 60db 
G ROUP DELAY 500.350 to 

503020 5001'S6C Max. 
I.L. 6db - Size 4" x 2/1 X 2/1 

Vo1.2·402 CATALOG PAGES: (Vol.1·301 to 1·972) (VoI.2·301 to 2·1196) (VoI.3·301 to 3·1420) eem/1973 
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HIGH RELIABILITY AND SERVICE . .. are only 
two reasons why the name Croven is on buyer's 
lists and engineer's specifications across Canada, 
U.S. and around the world. Croven manufactures 
a standard line of Solder-Sealed Quartz Crystals, 
and specializes in Coldweld and Monolithic filters. 
Croven meets the exceptional reliability, fre
quency stability and low aging characteristics so 
vital to the electronic and aerospace industries of 
today. We will be pleased to assist your individual 
requirements. Just call us. 

QUARTZ CRYSTALS 
MONOLITHIC FILTERS 

All U. S. shipment F.O.B. Buffalo, New York 
We clear Customs and Pay all Duties 

500 Beech Street, Whitby, Ontario, Canada 
Telephone (416) 668-3324 TWX 610-384-2750 

See YELLOW SECTION for Local Sales and Distributors' Offices Vo1.2·403 
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DOUglaS Randall TONE CONTROLS 
DIVISION OF WALTER KIDDE & COMPANY, INC •• 6 PAWCATUCK AVE., PAWCATUCK, CONN. 02891 • (203) 599-1750 

FRITCH® - Frequency Responsive Switch 
I 

The FRITCH is a sensitive rapid tone 
decoder. Frequency detection is 
accomplished by active filters, and 
a reed relay provides the output on 
standard units. Custom units are 
available with solid state switching. 

Two basic types are supplied -
Type I for single tone use and Type 
II for use where several tones are 
present simultaneously. 

Specifications 
FREQUENCY RANGE: 7 Hz to 100 KHz. 

BANDWIDTH: Must Operate: ±2% fo. May 

Operate ±5% fo. 

NORMAL CHANNEL SPACING: 11 %. 

INPUT SIGNAL LEVEL: 5 VRMS, 1 VRMS or 

0.7 VRMS (odbm). 

INPUT IMPEDANCE: 25,000 ohms typical. 

RESPONSE TIME: To 75 pulses per second de

pending on frequency. 

FRITCHES are available in octal DC POWER INPUT: 12 V or 24 VDe ±10% 

plug housings or for P. C.boards. (other voltages available). 

SCHEMATIC (Form 1A) OUTPUT CONTACTS: Form lA, 2A, 1B, 2B, r -8--1 -, 
1e or 1A1B. 

I 0 o--;;--\. Output l 7 2 
Output+---D 0 0 I CONTACT RATING: Form A or B - 10 W, 

I I 0.5 A or 250 VDe Max. Form e - 3 W, 
2 I 0 0--+ Ground 0.25 A or 28 VDe Max. 

STANDARD OCTAL TUBE BASE DIMENSIONS 

J 6 3 I 
!'aiar----------': L _ ~ ~ J ENVIRONMENTAL LIMITS: Shock: 50 g; Vibra-

L 2 --I 9/64J I 31f2 -----t,1 +VDC Signal tion: 35 g; Temperature: -ooe to 
+50 0 e. 

® Registered trademark of Douglas Randall Frequency Responsive switch. (Patent 3584275) 

Oscillators 

Dimension 
Single Tone 

A - 1112 
B - 2314 

Vol.2·404 

Douglas Randall Oscillators are solid state RC devices. The oscillator circuit 

operates continuously. The output stage is gated to a low impedance driver 

circuit, insuring extremely rapid signal response and freedom from fre

quency shift due to keying. Keying is accomplished by connecting the 

proper terminal to the power supply common (see schematic). The oscilla

tors have reverse polarity protection incorporated in the unit to protect 

them if improperly connected. Single, double and triple tone versions are 

available in standard octal plug housings. They are also available for 

P. C. Mounting. 

STANDARD OCTAL TUBE BASE SCHEMATIC Specifications 

l 
A 

9/64J !-IJI1 r--B------:,IJ 
Doubl& 

or Triple Tone 
A-2 
B - 31f2 

Tone3N -7'-' 
I 7 0 2 I 

Tone2ro 0 0 I 
one1+-;a ~ I 

I 6 ~4 3 I 
Keying Leads L / - .J 

Conn~ct to B+ Common 
Pin 3. Signal 

Out 

DC POWER INPUT: 12 V or 24 VDe ± 1 0% 

(other voltages available). 

LOAD IMPEDANCE: 600 ohms. 

OUTPUT SIGNAL: Standard, 1 V RMS. 

DISTORTION: 1 %. 

RESPONSE TIME: 50 Microseconds. 

DECAY TIME: 50 Microseconds. 

FREQUENCY RANGE: ± 1 %: oOe to 40oe. 

±1.5%: -20° to +65°. 

CATALOG PAGES: (VoLl'301 to 1·972) (VoI.2·301 to 2·1196) (VoI.3·301 to 3'1420) eem/1973 
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AND, in many instances·, "sole source", as well. Particularly, when all of the fine-print parameters must be met. Our 
customers will attest to the fact that we've been soul source because we understand their problems, requirements and 
specifications. We're completely responsive to their needs. When they've a problem in systems implementation, time, 
temperature, frequency, crystals, filters, oscillators, controlling or counting, pe,ople usually call us first. After all, solving 
problems in these areas ... or telling people that we can't ... is how we've built our reputation. Both customers and non
customers will tell you it's true. And, it's good to be true. 
Matter of fact, we're seriously thinking of adopting a customer's suggestion for the slogan of our company: "People doing 
things that matter ... imaginatively!" 

OSCILLATORS, 1 Hz to 126Hz • TCXO • VCXO • TC/VCXO • Precision Standards • Microwave Sources 

EROS NO. TYPE FREQUENCY STABILITY TEMP. ·C. MISC. SIZE 

600 EC-23 TCXO 5 MHz 1 ppm -55 to +85 aging 1 ppm/yr. 2.0xl.0xO.6 
600 RA-35 TCXO 100 MHz 3ppm -55 to +95 aging 3 ppm/yr. 2.5x3.5xl.l 
600 R46 TCXO 10.0 kHz 0.5% 0 to+50 aging 0.5%/yr. 1.5xl.5x.34 
600 SG-S5 TCXO 3.0 MHz 0.5 ppm -40 to +70 aging less than 1 ppm/yr. 2.0x2.0x.65 
600 F-18 TCXO 5 channel 4.0 kHz to 12.0 kHz 0.1% -55 to+125 simultaneous frequency outputs 3.480x2.4x.75 
400 EC-20 VCXO 10.0 MHz 10 ppm -55 to +80 dev. ±10 kHz linearity less than 2% 3.0x2.02xl.40 
400 SL 47 VCXO 4.6 MHz .002% -35to+85 dev. ±85 ppm sens. ±22 ppmlv 3.0xl.75xl.0 
800 CM 26 STD. 1.0 MHz 5xl0 nrc. 0 to+55 aging 5xl0 JO/day 2x2x4 
800 DL 8 STD. 10.0 MHz 5xl0 9 0 to +50 aging lxl0 9/day 2x2x4 
MO-RA 34 MICRO 1.369 GHz ±.05% w/o phase lock -55 to +B5 phase lock to crystal 2.5x5.0xl.2 

*DlP hybrid oscillator: hermetically sealed, our EROS-200 has a frequency range of 100kHz to 1SMHz, ambient sta
bility of ±.OOS%, ambient range of -Sso C. to +10So C., output voltage that is compatible with 10 PL loads, will with
stand vibrations of 3SG peak to 2kHz, shock of SOOG 1 mSec. half-sine, acceleration to 10,000G, and is packaged in a 
14 lead DIP that measures .515"x.875"x.200". If that won't do it, we can supply radiation hardened units! 

CRYSTALS, Coldweld • Metal Can • Complete frequency range from 2kHz to 200MHz with total QPL approval on nearly 
all military crystals to MIL-C-3098E. Precision coldweld crystals for applications needing superior long term aging, maxi
mum reliability and crystal Q. Aging rates of S x 10-1o/day now being achieved on preciSion time base crystals. Improved 
process techniques provide for production of tight tolerance temperature crystals for use in Temperature Compensated 
Crystal Oscillators (TCXO's). 

FILTERS: • CRYSTAL: 2 kHz to 100 MHz; Bandpass, Sideband, Rejection, Linear Phase, Monolithic, Discriminators 
• L C: DC to 1S0 MHz; Bandpass, Lowpass, Highpass, Rejection • ACTIVE: DC to 1 MHz; Bandpass, Lowpass, Highpass 
• R F COAXIAL: 100 MHz to 1 GHz, Bandpass, Lowpass, Highpass. 

ER NO. TYPE FREQUENCY BANOWITH TEMP. ·C. SIZE 

23600 BANDPASS CRYSTAL 20.0 MHz 6 db 35 kHz 60 db 60 kHz -55 to + 100 0.625xl.312xO.5 
11500 BANDPASS CRYSTAL 75.0 MHz 6 db ±12 kHz 70 db 70 db ±400 kHz (70 ultimate) -55 to +90 1.0x2.19xO.75 
15700 BANDPASS CRYSTAL 20.6 MHz 6 db 36 kHz 60 db 70 kHz 100 db 600 kHz (100 db ultimate) 54 to +70 2.380xl.32x.BO 
10800 DISC. CRYSTAL 8.8 MHz ±20 kHz p to p 6% linearity -55 to +110 1.75xl.25x.5 
AI-3 LOWPASS RFCOAXIAL 400.0 MHz 0.3 db 200 to 400 MHz 58 db 520 MHz to 900 MHz -55 to +125 1.266x3.380xO.75 
1079 BANDPASS LC 500 kHz 6 db 90 kHz 60 db 150 kHz -55 to +125 3.19x.82x.82 
1217 BESSEL LC 61.0 MHz 3 db 1.9 MHz time delay 325 nsec ins. loss 6 db -40 to +80 4.5x2.25xl.10 
AF-SA-6 TUNEABLE ACTIVE 340 Hz Lowpass 340 Hz Highpass 2-100 Hz 0 to +70 2.5x3.5xO.75 

P.O. Box 913 • Shawnee Mission, Kansas 66201 • 913/631-6700 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vo1.2·405 
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ERIE FREQUENCY CONTROL 
Division of Erie Technological Products, Inc. 

499 LINCOLN STREET I CARLISLE, PENNSYLVANIA 17013 
TELEPHONE( 717) 249-2232 I TELEX 084-2328 

QUARTZ CRYSTALS 
MAJOR CRYSTAL TYPES-FREQUENCY VS. HOLDERS 
HOLDERS 

HC-13l 
HC-13 

HC-13l 
HC-13 
HC·6 

HC-13 
HC-6, HC-32 

HC-6 

HC-6 
HC-32, HC-1S 

HC·G 
HC-32 
HC-1S 
HK·24 

FREQUENCY 

The JT Cut and the Reverse JT manufactured by Erie Frequency Control 
covers the frequency range from 400 Hz to 20 KHz providing low resonant 
frequencies and a small temperature coefficient making this product ex
tremely important to the stability of audio frequency controls. Crystals 
are manufactured to full compliance with CR-88AI U specifications covering 
this frequency range. 
Erie is proud that one of the, predecessor firms to the Erie Frequency 
Control Division was Hill Electronics, Inc., with specialized capabilities 
in the manufacture of JT crystals, both for their own use in single and 
very narrow multiple frequency 'filters, stable regulation of sonar frequency 
oscillators and for use in military communication gear. Erie believes it is 
th'e leading producer of audio frequency crystals. Many thousands of these 
units have been made for military as well as tight commercial require· 
ments. Erie has made over 100,000 units in the 4,000 KHz to 4.4057 KHz 
range alone and has unique capabilities in their application to filter design. 

JT 
CRYSTALS 
PERFORMANCE SUMMARY 

General - A length thickness flexure type crystal, manufactured by Duplex· 
ing two 5° x cut crystals into one bar. 

Frequency Range 
Holder Type 

Height 
Seal 

Type Coldweld 

Nominal Frequency 
Tolerance 

Best Frequency 
Tolerance 

400 Hz· 3 KHz 
HC 13 long 

21/2" 
Solder 

Not Available 

Zero Temperature Coefficient 
Resistance 
Q Range 
Aging 

3 KHz· 20 KHz 
HC 13/U 

1'/2" 
Solder 
CW 13 

±.015% 
-40°C to + 70°C 
±.01O% 
-40°C to + 70°C 

25°C 
See graph 
25000 

~ 1 xlO'/day initial and 
~ 2 x 10'/ day after 3 months. 

HC·T3 
1,516 

He·TJl 
2500 

I I : 

kFl =;pi.J 
1~1~,",~~Ti 

± 008 

,757 MAX 

HC·13 
1 KHz· 250 KHz 
PIN DIA .. 050 
SPACING .486 
THICKNESS .350 

fDil 
'" I 

\ 

HC·25/HC·t8 
500 KHz· 1 MHz 
3 MHz· 200 MHz 
lEAD DIA .. 017 
SPACING .192 
THICKNESS .166 

CRYSTAL HOLDERS 

HC·6 
80 KHz· 200 MHz 
PIN DIA .. 050 
SPACI NG .486 
THICKNESS .350 

Variations in lead 
length, diameter, 
ground pins and 
mounting avail
able in all holder 
sizes upon reo 
quest. 

HC-32 
200 KHz· 1 MHz 
2 MHz· 200 MHz 
PIN DlA .. 040 
THICKNESS .225 
SPACING .275 

HK-24 
15 MHz· 200 MHz 
lEAD DIA .. 015' 
SPACING .080 
THICKNESS .124 

PERFORMANCE SUMMARY 
General - A Thickness - shear type crystal, manufactured by 
controlled lapping of miniature substrates to exact thickness 
dimensions. 

Frequency 750 KHz 
Range 200 MHz 

Holder Type 
HC·6 

Height .775" 
Seal Solder 

Type Coldweld 
HC·6C.W. 

Nominal Frequency 
Tolerance ' 

Best Frequency 
Tolerance 

Zero Temperature Coefficient 

Q Range 

Aging 

AT CRYSTALS 

CI---

2 MHz 3 MHt 15 MHz 
200 MHz 200 MHz 200 MHz 

HC·18 
HC·32 HC·25 HK·24 
.625" .515" .250" 
Solder Solder Solder 

HC·25C.W. 
N/A HC·18C.W. N/A 

±.005% from -55°C to + 105°C 

±.0025 % from - 55°C to + 105°C 
±.0005% from - 5°C to + 60°C 
Per customer spec between 

+25°C and +lOO°C 
50 K to 500 K (function of 

frequency range) 
~ 2 X 10-' / day initial 
~ 5 x 10-'1 day after 3 months 

Vo1.2·406 CATALOG PAGES: (VoU·30t to 1·972) (VoI.2·301 to 2·1196) (Vol.3·301 to 3·1420) eem/1973 



SEC. 2300 • CRYSTALS/TUNING FORKS/ RESONANT REED DEVICES 

ERIE FREQUENCY CONTROL 
Division of Erie Technological Products, Inc. 
499 LINCOLN STREET I CARLISLE, PENNSYLVANIA 17013 
TELEPHONE( 717) 249-2232 I TELEX 084-2328 

CRYSTAL OSCILLATORS 
STANDARD AND CUSTOM DESIGNS 

TTL DIP PACKAGE CRYSTAL OSCILLATORS TTL DIP PACKAGE CRYSTAL OSCILLATORS 
WITH HERMETICALLY SEALED CRYSTAL 

2DADllll 

New low cost Oscillator for computers, data 
communications and timing circuitry. 

Frequency Range: 4 to 20 MHz 

Size: .375" H. x .78" L. x .49" W. 

Stability: ±0.01 

Input Voltage: +5 Vdc 

Power: 15 ma 

Output: TTL Compo 

Temp. Range: ooC to 60P C 

Source Max. Impedance: 10 ± j 100 
2DAD1046 

Size: .20" H. x .78" L. x .49" W. 

Frequency: 15 MHz to 25 MHz 

Input Voltage: +5 Vdc ±5% 

Wave Form: Square 
RT & FT :s 7.5 NS 
o State .4 ma max. @ 20 ma Sink 
1 State 2.4 V min. @ -500 /La Source 

Stability: ±25 PPM over Temperature Range 

Setting Accuracy: ±100 PPM @ 25°C ±30C 

Temperature Range: ooC to 70°C 

CMOS COMPATIBLE CRYSTAL OSCILLATORS LOW COST TTL CRYSTAL OSCILLATORS 

~ 
~ 

20A01D89 

• True F-M 
• Supply Regulation 

For time reference, computer clock, marker 
generator and transceivers. 

Size: .312" H. x 1.0" L. x 1.0" W. 

Frequency: .01 Hz to 5 MHz 

Input Voltage: 3 to 15 Vdc 

Input Cur.: @ 6 Vdc & freq. @ 3 MHz-1 ma max. 

Output: CMOS Compatible 

Stability vS. Temperature: 
±25 ppm - ooC to +70oC 
±5 ppm - -55°C to +125°C 
±5 ppm - ooC to +50oC 

Setting Accuracy: ±100 ppm @ 25°C 
For frequencies below 3.00 MHz, the package 
increases 1.5" sq. x .40" H. 

Frequency: 40 GHz to 80 MHz 

2DA0183 

20A01084 

• Low Power 
• High Stability 

Frequency Range: 3 MHz to 15 MHz 

Input Voltage: +5 Vdc ±5% 

Input Current: 20 ma max. 

Setting Tolerance: ±20 PPM 

Frequency vs. Temp.: ±50 PPM over ooC to 70°C 

Frequency vs. VCC: :s ±1 PPM / ±5% 

Frequency vs. RL: :s ±1 PPM / ±10% 

Aging: 
±10 PPM first 30 days / ±5 PPM/yr. thereafter 

Wave Form: TTL compatible logic "1" 2.4 V 
min. "0" .4 V max. 

Symmetry: 50/50 ±10% 

Rise & Fall Time: 20 Nanosec. max. 

Fanout: 10 7400/5400 Series 

Material: Diallyl phthalate glass filled 

• Oscillator Buffering Power: + 12 Vdc @ 20 ma max. • Small Size 

Frequency: 1 MHz to 10 MHz 

Stability: 

• Linearization 
• Small Size 
• Low Cost 
• Aging Adjust. 

( 

i i V ~ ; ... } 

20V01021 vexo 

Output: 1 mw or logic • Low Cost 
• Voltage Control Option 

±5 x 10-9 /24 hours 
±1 x 10-' 0 to 70°C 

Stability: • MaChined Aluminum Cavity Power: +12 Vdc @ 3 Watts max. 
@ ooC ±0.005% ooC to +50oC 

Deviation: ±0.05% 

FM Linearity: 3% max. 

Response: ±3 db DC to 
20 KHz 0 db ref. @ 1 KHz 

CRYSTAL FILTERS 
Erie offers a complete line of crystal Bandpass and 
Reject Filters. Modern computerized designs are 

available to synthesize any of the following types: 
Butterworth, Chebyshev Elliptic Function, Bessel 
Function and Gaussian. 1-10 pole designs are standard 

with higher order types available. Comb set, multiple 
channel or BW and matched sets are also readily 
available. Units are rugged, compact and most can 

be designed to meet the environrl1ental requirements 
of MiI-F-18327. 

Size: 1.5" x 1.5" x 3" Long 

20801020 

Center Frequency: 
1 KHz to 50 MHz 

Bandwidth: 
.005% to 10% 

Shape Factor: 
As steep as 1/1.4 
(6 db/GO db) 

Ripple: 
Genera lIy less than 0.5 db 

Insertion Loss: 
Usually less than 3.0 db 

Ultimate Attenuation: 
100 db Max. 

Max. Operating Temperature: 
-55°C to +1250C 

Erie manufactures a long line of high stability, high reliability frequency sources utilized in military and space work and other 
high technology areas. As these units are custom, we welcome your inquiries and specifications. 

FOR OSCILLATORS AND FILTERS, CHECK ERIE'S CAPABILITIES, PRICES, DELIVERIES 
eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2-407 



HOW TO USE 

electronic engineers master 

1973-74 
Need directory information? 
EEM contains four complete 
directories which provide the 
most up-to-date information 
available. These directories 
are listed and described at 
the right. They appear in all 
three volumes, with the 
exception of the Trade Mark 
Directory which appears only in 
Volume 1. Directory references 
to Volume 4 indicate the 1973 
edition, which you received in 
January. That copy of Volume 4 
should be retained to 
complete the 4-volume set. 

Add Volume 4/1973 to your 
copies of Volumes 1, 2 and 3 
to make a complete set of 
EEM for 1973-74. 

UNITED 
TECHNICAL 

PUBLICATIONS 

Included in this volume are: 

The Product 
Index and 
Directory 

The 
Manufacturers 
and Sales 
Office 
Directory 

The 
Distributor 
Directory 

Need catalog information? 

The Product Index and Directory 
(green section, page 9) lists more 
than 6,000 types of electronic 
products alphabetically, by product. 
Under each product heading is a 
complete, alphabetical listing of 
manufacturers who make that 
product. Bold face listings indicate 
which manufacturers have provided 
catalog data on that product 
in the white pages. 

The Manufacturers and Sales 
Office Directory (starts yellow section 
of each volume) lists more than 3,000 
manufacturers of electronic 
components, materials, instruments, 
assemblies, systems, and key 
services. Provided are complete 
addresses, phone numbers, sales 
managers' names, names of 
application engineers, TWX numbers 
where applicable, selected 
distributors. Bold face listings 
indicate that manufacturers have 
provided catalog data in the white 
pages and that sales offices 
are listed. 

The Distributor Directory (yellow 
section, page 1594, with black edge 
marking) lists more than 1,000 
electronic distributors and branch 
locations, alphabetically by 
distributor's name, geographically 
by state and city. 

For complete catalog information on any produ"tt, refer to the Product Index and 
Directory (green section, page 9, all volumes) which provides a complete listing of 
all the manufacturers who supply a particular product. Those manufacturers listed in 
bold face with page and volume number references have provided catalog data on 
this product in the catalog section (white pages) where you can find the information 
you need. References to Volume 4 indicate the Volume 4 you received in January 
and which should be retained to complete your 4-volume set of EEM. 

Need additional information in a hurry? 
Two special telephone services are being maintained for EEM users to provide extra 
information you need. If you need to determine a local source of supply, just D.I.A.L. EEM. 
This toll-free service (Distributor Information And Listings), provides you with the name 
of a sales office or distributor in your area who can provide a needed product. 
For up-to-the-minute listings of manufacturers who provitre certain IC functions, call the 
IC UPDATE HOTLINE. Listings of IC functions are updated daily by manufacturers 
throughout the country. For information in a hurry, just D.I.A.L. EEM - call toll-free 
800-645-9200. (in N. Y. State call collect (516) 294-0990). Or call The IC UPDATE 
HOTLINE, Dial toll-free 800-645-9201. 

Need additional assistance? 
Contact the EEM editorial staff, at United Technical Publications, Inc., 645 Stewart Avenue, 
Garden City, N. Y. 11530, or phone (516) 248-9700. 



SEC. 2300 • CRYSTALS/TUNING FORKS/ RESONANT REED DEVICES 

FERWALT, INC. 

LAPWAI, IDAHO 83540 
PHONE: (208) 843-2281 

PRECISION OSCILLATORS 
.0005 Hz TO 75 MHz 

OVEN & NON-OVEN • VOLTAGE CONTROLLED 
CRYSTAL CONTROLLED • LC & RC • PHASE LOCK 
TEMPERATURE COMPENSATED • DRIVES INTEGRATED CKTS 

CMOS TTl DTl RTL ECL & OTHERS 

GENERAL CHARACTERISTICS AVAILABLE-

• Square-wave or Si ne-wave output 
• Manual trim or preset to ±.001 % or better 
• Supply voltages to suit customer 

requ i rements PKG STYLE G 

• Internal dividing and gate control 
I.C. plug-in 

Encapsulated 
• Special logic gating or memory .78" x 1.125" x .51! 

(GX: .75/1 x 1.5/1 X .5/1) 
• Shock and vibration specifications 
• Mil approved parts when req'd 

PKG STYLE A 
Printed ckt mount 

Encapsulated 
1.5" x 2.0" x .56'! 

(AX: Without mtg. hole) 
(AC: 7 pin plug·in; stud mt.) 

PKG STYLE H 
Printed ckt mount 

Encapsulated 
.875/1 x .875" X .5/1 

PKG STYLE F 
Printed ck! mount 

Encapsulated 
1.0/1 x 1.25/1 X .5/1 

PKG STYLE K 
I.C. 14 pin D.I.P. 

.485" x .78" x .45" 

Model 
Series 

Printed ckt mount 
Encapsulated 

1.9" ): 2.5" x .5" 
(BY: 1.9" x 2.5" X 1.0") 

Frequency Range 

PKG STYlE J 
Printed ckt mount 

Encapsulated 
1.25/1 x 1.25" X .5" 

(lX: 1.25" X 1.25" x .32") 

Temperature PK·to·PK 

Octal plug·ln 
Removable cover 

2.0/1 x 21/4/1 X 3~." 

Supply Pkg. 
Stability Range Output Load Voltage Style 

CRYSTAL OSCILLATORS - NO OVEN REQUIREO 

CRYSTAL OSCILLATORS - OVEN VOLTAGES: 115VAC, 28VDC, 6.3VAC, or OTHERS 

1·9 
Price Range' 

cl'GXSQ.. 165KHz to 17MHz I -+-.lPPM 10°C to +50o C 3v,..:S"'i,.ne"---_I_-----"'1"-K-"0'-'-'hm,.so_+~+'_=_28"V'__II_."D~_JI--'$, . ..o 18~.9....$.2i5.. 
f.G)(63~....lf1z to 30MHz -+-.lPPM J OOC to +50'0(:- --3" Square' 1.5K ohms +12V I. D L $,2()8 to $33Q.. 
PGX99 I 1MHz to 5MHz I ±.5PPM I ~550C to +80oC 8V Sine 470K ohms +27V I I $170 

LC AND RC OSCILLATORS 

Model Center Temperature Supply Pkg. 1·9 
Series Frequency Range Dev. Input Stability Range Load Voltage Style P,ice Range' 

VC047 1Hz to 75MHz +10% OV to 7V ±3% OOC to + 75°C 9 TTL +5V B $82 to $159 
VC068 5Hz to 15KHz ±10% OV to ~7V ±.5% OOC to +75 0 C 9 TTL +15V------s-~~3to$94" 

r.VC-::CccX:C01:-:0-;:3--t-~1~H·'z~to 20MHz ±.01 % to ±3V or ~001 % OOC to +50oC 5 TTL +5V BY $257 to $380 
+10% OV to +6".V'__+-"tO'-'+=c1.!'% ____ -+ __ ~-c-__ =--c-J~--,__=c-+ ____ ~ f----=---I----,-c-c__,_-=c_J 

VCX0255 1Hz to 30MHz +.005% OV to +6V -+-.003% OOC to +750C 9 TTL +5V B $99 to $176 

VC0114:_ 200Hz_to lQ~ ..=±::60o/"----c-±.!:.!i_v..to.._t9V,++=5°"Ya'-~--I'--'1"'0__':oC to +44°C 125 ohms +6V_r-~ ~}78.~~ 
VC01l5 60Hz to 50KHz' a to 100% OV to + 10V ±.1 % F.S. 15°C to +55°C 10 TTL ±15V -il $12oto$124 

1 ±2 in 10' per day at constant ambient. 
2 For ±.01% over ~550C to +125°C add 

"A" to Model No. (Price increases). 

w H F E 

'Sine wave filter optIOns available: 
1mw/50 ohm to 3VRMS/10K de· 
pening on frequency. 

R W A l T N c 

4 Depending on frequency. 
5 TTL option available. 
• Full scale frequency. 

HWY. 95 & WEBB ROAD LAPWAI, IDAHO 83540 \ PHONE (208) 843·2281 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2·409 



Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

From 

PLUG-IN TYPES 

MODEL G, GQ 
1'/2" sq. MODEL T 

1)(." sq. 
MODEL CQ 
Z'I2" W x 3'14" H MODEL DQ 

Z" sq. 

BOARD MOUNTING TYPES 

MODEL FO, UQ 
1'/2 sq. 

MODEL LO, LQ 
1'12" x 3f4" 

MODEL AQ 
1'18" x 10/8" 

MODEL P, PQ 
1'12" X 3'12" 

MODEL EQl 
1'18" sq. 
MODEL EQ2 

.5" x .785" x .45" H 

MODEL R, RQ 
3){," sq. 

~~ 

NEW! 
MODEL BQ 
2" sq. 

ECONOMY TYPES 

MODEL AQ 
P/8" x 1%" 

MIL-SPEC TYPES 

MODEL S 
2'14" x 1'){." 

MODEL FO 
1Jh" sq. 

",,-,'WI- ,,'-",,~ '"" , "'" "" 

MODEL T 
1)(." sq. 

MODEL G, GQ 
1'12" sq. 

MJ!ill 
G, GQ - General Purpose: 

T - Economy: 

CQ - Card: 

DQ - Oven Stabilized: 

MODEL 

AQ - Economy High Frequency: 

FREQUENCY ~ (WAVEFORM) 

.00001 Hz to 20 MHz (square wave), 
1 Hz to 40 MHz (sine wave) 

400 Hz to 15 kHz (square wave) 

50 Hz to 15 MHz (square wave) 

.000.01 Hz to 20 MHz (square wave), 
1 Hz to 40 MHz (sine wave) 

FREQUENCY RANGE (WAVEFORM) 

180 kHz to 20 MHz (square wave) 

BQ - Compact: especially for low .00001 Hz to 20 MHz (square wave), 
frequency sine wave: 1 Hz to 40 MHz (sine wave) 

EQ1, EQ2 - DIP Packaged: .01 Hz to 20 MHz (square wave) 

FO - Compact Low Frequency: .001 Hz to 15 kHz (square wave), 

LO, LQ - Miniature:, 

P, PQ - Stud Mount: 
extended range: 

R, RQ - Largest Case: versatile: 

UQ - Compact Crystal: 

1000 Hz to 15 kHz (sine wave) 

.01 Hz to 20 MHz (square wave) 

.00001 Hz to 20 MHz (square wave), 
1 Hz to 40 MHz (sine wave) 

.00001 Hz to 20 MHz (square wave), 
1 Hz to 40 MHz (sine wave) 

.0001 Hz to 20 MHz (square wave), 
1000 Hz to 40 MHz (sine wave) 

MQ!!!!, FREQUENCY RANGE . (WAVEFORM) 

AQ - Board Mount High Frequency: 180 kHz to 20 MHz (square wave) 

CQ - Card Mounted: 50 Hz to 15 MHz (square wave) 

T - Plug·ln: 400 Hz to 15 kHz (square wave) 

Fork Standards oscillators such as the Model S have been designed arid built 
to meet applicable military specifications MIL·E·5400 and Mll·E·16400 and sat· 
isfy the requirements of other high·reliability programs. Most other Fork stand· 
ards oscillators can tie supplied to meet the same or similar specifications, our 
inspection system is approved to MI,L·I·45208A. 

Consult Fork Standards regarding all of your specific military and aerospace 
requirements. 

FOR CURRENT SOURCE OATA CALL TOLL·FREE 800·645·9200 (IN N. Y. STATE CALL COLLECT (516) 294·0990) 

Vol.2·410 CATALOG PAGES: (Vol.1·301 to 1'972) (VoI.2·301 to 2'11961 (VoI.3·301 to 3'14201 eem/1973 



SEC. 2300 • CRYSTALS/TUNING FORKS! RESONANT REED DEVICES 

O ____ O_S_C_I L-L_A_T_p_~-G-~-S-MO-D-EL-S-G-. -GQ n OUTPUT/FREQUENCY RANGE 

Terminals: 
I-Common (output and supply negative) 
2-NC (spare) 
3-0utput· 
4--Power supply positive 
5·7--Spare (if provided) 
8-Case ground 

I-Common (output and supply 
negative) 

2-NC (may be case ground or 
special) 

3-0utput 

4--Power supply positive 

Terminals: 
I-Common (output and supply 

negative) 
2-NC (may be case ground or 

internal connection) 
3-0utput 
4--Power supply positive 

o 
o 
"! 

G 
(Tuning Fork) 

GQ 
(Crystal) 

1 . 15000 Hz 

1 Hz· 40 MHz 

SPECIFICATIONS 

.00001 • 15000 Hz 

.00001 Hz • 20 MHz 

~ Weight: 4·7 oz. (120·210 gm) 
<:....::I.~~-. 

Supply: 5 or 12 VDC 

Accuracy: 
Tuning Fork (Model G); to .01 % (Classes 2·5) 
Crystal (Model GQ): to .001 % (Classes 6, 7l 

Price: $65·285 (1·9l. Example: G·2C·1ooo·BN·12 (1000 Hz square wave, 
.1 % accuracy, 0 - 65°C, 12 VDC) - $65 

OEM and quantity discounts apply. 

SMALL BOARD-MOUNT MODELS UQ. BQ 

OUTPUT/FREQUENCY RANGE 

UQ* 1000 Hz· 40 MHz, .6" h. .0001 Hz • 20 MHz, .5"h. 

BQ 1 Hz - 40 MHz .00001 Hz· 20 MHz 

* Type AA sine wave only; square wave .6" h. below 1 MHz. 

SPECIFICATIONS 
Weight: Model UQ, 1.75 oz. (49 gm); Model BQ, 3 oz. (90 gm) max. 

Supp:y: 5 VDC preferred; to 15 VDC available 

Accuracy: to .001 % (Classes 5, 6, 7l 

Price (Model UQ): $59·299 (1.9). Example UQ·7A·1M·BL·5 (1 MHz square 
wave, .001 % accuracy, 15·35°C, 5 VDC) - $79 

Price (Model BQ): $64 ·299 (1·9): BQ-5C·4oo·AA·12 (400 Hz sine wave. 
0.1 % accuracy, 0·65°C, 12 VDC) - $141 

OEM and quantity discounts apply. 

MINIATURE BOARD-MOUNT MODELS LO. LQ 

SPECIFICATIONS 

Weight: .66 oz. (17.5 gm) 

Supply: 5 or 12 VDC 
Frequency Range: .01 Hz to 20 MHz 

Accuracy: 
Tuning Fork (Model LO): to .01 % (Class 4) 
Crystal (Model LQ): to .001 % (Class 5·7) 

Output: Square wave, type B, BN or BL 

Price: $63·127 (1·9). Example: LQ·5A·200·BL·5 (200 Hz square wave, .005% 
accuracy, + 15 to +35°C, 5 VDC) - $116 



Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

~ ______ O_S_C_IL_L_A_T_O_R_S ____ _ 
FO SMALL BOARD MOUNT MODEL 

Terminals: 
I-Common (output and supply 

negative) 
2-NC (internal connection) 
3-0utput 
4-Power supply positive 

OUTPUT/FREQUENCY RANGE 

SPECIFICATIONS 
Weight: 1.5 oz. (42 gm) typical 
Supply: 5 or 12 VDC 
Accuracy: to .01 % (Class 5) 
Price: $72-326 (1-9). Example: FO-2C-2000-BL-5 (2000 Hz square wave, 

.1 % accuracy, 0 - 65°C, 5 VDC) - $72 
OEM and quantity discounts apply. 

AQ ECONOMY CRYSTAL MODEL 

Terminals: 
I-Common (output and supply 

negative) 
2-+5 VDC 
3-0utput 

SPECIFICATIONS 

8
~ Weight: 1 oz. (30 gm) max. 

~ Supply: 5 VDC 
.040 ---"T 
DIA. Frequency Range: 180 kHz - 20 MHz 

Accuracy: (- 55° to + 85°C) 

1 - 20 MHz = .005% 

.18 - 1 MHz = .01 % 

Output: Square wave (Type BU (1nly 

Price: $22.50-32.50 (l00 qualit.) Example: AQ-200K (200 kHz square wave) 
- $25.75 (l00 quant.) 

P, PQ LARGE BOARD MOUNT MODELS 

Terminals: 
I-Common (output and supply 

negative) 
2-NC (may be case ground or 

special) 
3-0utput 
4-Power supply positive 

~r--------------

II t; ~L1 l ' 1fLE" -, • 
. 212 L-3.,25 .11..040 

.. I ~ 
STUDS 

+-----==2llffill 

OUTPUT/FREQUENCY RANGE 

SPECIFICATIONS 
Weight: 3'12 oz. (IOO gm.l max. 
Supply: 5 or 12 VDC 
Accuracy: 

Tuning Fork (Model P): to .01 % (Classes 2 - 5) 
Crystal (Model PQ): to .001 % (Classes 5 - 7) 

Price: $72-259 (I -9). Example: P-4A:2850-BL-I5 (2850 Hz square wave, 
.01 % accuracy, + i5 to +35°C, 15 VDC) - $110 
OEM and quantity discounts apply. 

Note: Large case Fork Standards' oscillators such as the Models P and PO can be supplied with a wide range of special features such as multiple outputs, gated out
puts, amplitude regulated outputs, and very low distortion outputs. Consult Fork Standards' Applications Engineering Department to discuss your specific requirements. 

FOR CURRENT SOURCE DATA CALL TOLL-F.REE 800-645-9200 (IN N.Y. STAlE C~LL COLLECT (516) 294-0990) 

Vol.2·412 CATALOG PAGES: (Vol.1·301 to 1·972) (Vol.2·301 to 2·'1196) (VoI.3·30t to 3·1420) eem/1973 



SEC. 2300 • CRYSTALS/TUNING FORKS/ RESONANT REED DEVICES 

O~----_O_S_C_I_L_L_A_:-L-~-_I-~-C~-R-D-M-O-D-EL-C-Q 
.200 MIN. 

Terminals: 
I-Common 
3-0utput 

15-Power supply positive 

SPECIFICATIONS 
Weight: 1 oz. (30 gm) 

Supply: 5 VDC 

Accuracy: to .001 % (Class 5 • 7) 

Frequency Range: 50 Hz to 15 MHz 

Output: Square wave (Type BU 

Price: $50 up (I·9). Example: CO·6A·5M (5 MHz square wave, .0025% 
accuracy, 15· 35°C) - $34 (l00 quant.) 

DIP PACKAGED MODELS EQ1,EQ2 

Model EQ2 

Terminals: 
I-Output 
7-Common (output and supply 

negative 
14--Power supply positive 

Model 
EQ1 

==f0.38• 

0.025 ~ 0", SQUAR~ [300 

Model E02: .5" x .785" x .45" h. 

SPECIFICATIONS 
Weight: .5 oz. (15 gm) 

Supply: 5 VDC 

Accuracy: .001 % (Class 5·7) 

Frequency Range: .01 Hz to 20 MHz 

Output: Square wave (Type BU 

Price: $51.50·141.00 (1·9), Example: EQ·6C·10M (10 MHz square wave, 
.005% accuracy, 0·65°C) - $69 

OEM and quantity discounts apply. 

OTHER OSCILLATORS-RELATED PRODUCTS 
The following oscillators are less frequently specified than those already 
described. Detailed Specification sheets are available upon request, or 
contact Fork Standards' applications engineers to discuss your specific 
needs. 

MODEL DQ: Model GO in oven, providing Class 9 (.0001 %1 or better accu· 
racy over wide temperature range. Snap·action thermostat and propor· 
tional·control ovens available. 

MODEL R, RQ: largest case board mount unit, often used when unusual 
requirements must be met. 

SPECIFYING AN OSCILLATOR 
Fork Standards' specification numbers completely define the oscillator to 
which they apply. 
For example: 
G·3C·4K·Bl·5 

I I I I 5 = VDC Power Supply 
Bl = Square Wave Output for Micrologic Drive 

4K = 4 kHz Output Frequency • 
3C = .05% Accuracy, O· 65°C 

G = Model G Case 

OUTPUT OPTIONS 
SQUARE WAVE: 

B: % supply voltage, 10 k ohm load 

BN: like B with fast rise time and equal symmetry 

BB: like BN with two outputs 

BL: Micrologic drive 

BBL:like Bl with complementary outputs 

BP: Pulse to drive micrologic 

MODEL S: Specifically designed for military and aerospace, ruggedized, 
can be supplied to meet almost any output needs. 

MIL SPEC: Most Fork Standards' oscillators can be made and tested to 
satisfy the requirements of Mll·I-45208A and other Mil Specs. Contact 
Fork Standards regarding your specific needs. 
PRECISE FREQUENCY POWER INVERTERS, CLOCK MOTOR DRIVERS:Out· 
puts from 10·75 VA, 50·1000 Hz (determined by plug·in oscillator). Stand· 
ard and custom designed. 
DIVIDER MODULES: Divide inputs to 5 MHz by 2, 3, 4, 5, 6, 8, 10, 16 or 
combinations. 

ACCURACY/TEMPERATURE RANGE 

.2 

.1 

.05 

.01 

.005 

.0025 

.001 

.0005 

.0001 
o Tuning fork, Classes 2 • 5 
II Crystal without oven, Classes 6·7 
II Special crystal without oven. Accuracy .0005% from + 100 to + 6ooc. 

Specify Class 7R. 
II Crystal with oven: Classes 8·9. Specify Model OQ. 

• Special oven unit. Consult factory. 

SINE WAVE 

AA: 1;4 supply voltage rms, 10 k ohm load 

AC: like AA except capacitor isolated 

AT: like AA except transformer isolated 

DT: 1 mW into 600 ohms, transformer isolated 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 800-645·9200 (IN N. Y. STATE CALL COLLECT (516) 294-0990) 
eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vo1.2·413 



TV-24S 

Temperature Compensated 
Voltage Controlled Crystal 
Oscillator - High stability 
without the use of an oven. 

PH-229 & PH-230 

L-C Voltage Con
trolled Oscillator
~roportional oven 
units offer stabili
ties of ± .001 % 
and frequency de· 
viations to ± 10%. 

NH-437 

Voltage Controlled 
Crystal Oscillator 
-Proportional 
oven unit for FM 
and phase locked 
loop applications. 

NOTE 1. Control voltage for full deviation is ±3V peak. Input impedance is 1000 OHMS. 
Maximum deviation rate 15 kHz. Voltage Controlled 

Crystal Oscillator 
-High frequency 
300 M Hz to 600 
MHz. 

2. Amplifiers and multipliers require 1 mw input for full output. 

NH-412 

Voltage Controlled 
Crystal Oscillator 
-Designed to di
rect·drive all pop
ular types of mi
crologic. 25 nano
second maximum 
rise and fall time. 

TV-246 

VHF Tem-
perature 

Compensated Voltage Con
trolled Crystal Oscillator
Ideal for use with 'mixers 
or receivers high stability. 
low power consumption. 

SH-219 

Wide Band 
Voltage Con
trolled Crystal 
Oscillator -
Uses special 
techniques for 

± 1 % frequency deviation. 

Call 717-766-0223 TWX: 510-650-4939 for a FAST, ACCURATE QUOTATION. 

CALL OR WRITE FOR OUR 
COMPLETE 1973-74 CATALOG 
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2000 ch. 
up to 
200 MHz 

T·290 

Miniature Temper. 
ature Compensated 
Crystal OsciUator_ 
Excellent for portable 
equipment. 

YH·823 

High Stability Fre· 
quency Standard-Ex· 
cellent Laboratory 
Standard. 

L·217 

L·C Oscillators lor 
printed circuit board 
mounting. Ideal 
where an AUDIO TONE 
or an RF signal is re· 
quired. Used widely in 
test equipment. 

Y·876A 

Y·367 

Crystal Oscillators for 
printed circuit mount· 
ing-3 kHz to 150 
MHz. 

Y·819 

Low Cost Logic Clock 
- Inexpensive high 
quality clock source. 

Y283·3 

Crystal Oscillators
designed to direct· 
drive all popular types 
of micrologic. 

YH·650A 

YH·725 

High Stability 5 Volt 
Standard - For use 
with logic where sta
bility is important. 

M·411 

Digital Frequency 
Standard - Up to 
2,000 channels avail· 
able in many ranges. 
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Crystals 
f-- .721---1 

F·13 

T .316 max 

F·605 

-.030 
.018 
dia. , 

iT!1 I ; 
1 : 
.192 

1-.721-1 

.093 dia.-I 

T .316 max 

F·609 

1.5 

.040 dia. 

T .149 max 

FM-2 

1-.721-1 

T 
~'r 

T 
.620 

1 
.125 dia.-I I~ 

T .316 max 

F·612 

1-.526-1 

T 
.555 

J 

[275 'T 
.040 dia.-II-

T .200 max 

FI·4 

F·60SSL 
T .316 max 

F·700 

T .149 max 

FM-l 

Low frequency 70 KHz-999 KHz 

On this page we present our four* most popular crystal mountings and 
the data for the crystals available in these mountings according to the 
various frequency ranges. 

mode of oscillation 
70-184 KHz Length shear 5°X 

185-599 KHz Edge shear CT & DT 
600-999 KHz Face shear AT 

shunt capacitance 7 pf (Max.) 
70-200 KHz 10000- 7000 ohms 

200-500 KHz 6500-11000 ohms 
800-999 KHz 625 ohms 

drive (Max.) 
70-499 KHz 2 milliwatts 

500-999 KHz 10 milliwatts 

REMEMBER: Just any crystal and just any oscillator will not combine to 
produce designated spot frequencies! 

DESCRIPTION AND DATA: All of these crystals are of the plated, wire
mounted type. Low drift AT-cut blanks Jre used in these units above 
600 KHz, and low drift CT cut blanks are used in units below 600 KHz; 
any crystal can be supplied for operation with or without an oven. 

CRYSTAL MFG. CO., INC. 
10 NO. leE • OKLA. CITY, OKLA. 73102 

Frequency 

70- 99 KHz 
100-199 KHz 
200-499 KHz 
500-849 KHz 
850-999 KHz 

TYPE SPECIFICATIONS 
1. General Purpose (GP) crystals will be calibrated to within ±.02% of 

frequency when operated into the customer's specified fundamental 
load capacitance only (32 pi will be used when none is specified). 
GP crystals 500-QOO KHz will hold temperature tolerance of ±.005% 
from -30° to 60°C and ±.02% for frequencies below 500 KHz. 

2. Commercial Standard (CS) crystals wiil be calibrated as noted below, 
as specified for operation in customer's load. CS crystals will hold 
temperature tolerance ±.003% -30° to 60°C above 500 KHz and 
±.02% below 500 KHz. 
CIRCUIT, As specified by customer. Crystals are available for all major two
way equipment aod in most cases the necessary correlation data is on file. 
Where circuit is not specified, the crystal will be calibrated for operation 
into a load capacitance of 32 mmf. Typcal circuits for the different frequency 
ranges are shown on the following page. 
The CS series of'crystal units is available to commercial or military specifica
tions demanding tight frequency tolerance, long term stability and low 
frequency response. 

WHEN ORDERING - SPECIFY THE FOLLOWING FOR EACH CRYSTAL 
A. Crystal frequency 
B. Type GP or CS 
C. Calibration temperature (Room Temperature or Over 60°C) 
O. Holder (see above) 
E. Circuit load and correlation data 

Note, For GP specify 10, 20 or 32 pf. 00 not specify equipment types in the 
case of GP crystals. These are made only to 10, 20 or 32 pf load. When 
circuit loed is not specified crystals will be correlated for a 32 pf load. 

F. Special holder markings (not available on GP type) 
Consult our crystal sales engineers for special applications. 

TYPE 
GENERAL PURPOSE (1) COMMERCIAL STANDARD (2) 

Calibration Calibration 
Tolerance .01 % Tolerance As Noted 

$20.00 ,01% $22.25 
13.25 .01% 15.25 ,0025% 
13.25 .005% 15.25 .0025% 
37.25 .0025% 39.25 
13.25 ,0025% 15,25 

$17.25 
17.25 

* F-13. F-605. F-609. F-S12. 
FOR CURRENT SOURCE DATA CALL TOLL-FREE BOO-645-9200 (IN N. Y. STATE CALL COLLECT (516) 294-0990) 

Vo1.2·416 See YELLOW SECTION for local Sales and Oistributors' Offices eem/1973 



SEC. 2300· CRYSTALS/TUNING FORKS/RESONANT REED DEVICES 

Medium frequency crystals 1,000 KHz-22,000 KHz 

FUNDAMENTAL TYPE 
TYPE SPECIFICATIONS 
1. General Purpose (GP) crystals will be calibrated to within ±.01 % 01 

frequency when operated into 10, 20 or 32 pf load capacitance only 
(32 pi wi II be used when none is specified), 
GP crystals will hold temperature tolerance of ±.005% from -30° 
to SO°C. 

2. Commercial Standard (CS) crystals will be calibrated to either .0025% 
or .001 % as specified for operation in customer's load. CS crystals 
will hold temperature tolerance ±.003% -30° to SO°C. 

3. A calibration tolerance of ±.001 % (or special) can only be obtained 
when a definite circuit load capacitance and drive level are specified. 
Where a definite load capacitance is not specified and correlation is 
required from a copy of the intended circuit a tolerance of ±.01 % 
should be expected. 

4. High Accuracy (HA) crystals are for use in circuits where tolerances 
better than ±.OO2% -30° to SO°C are required. Tolerances of 
.0005% over the range -30° to SO°C will require circuit compensa· 
tion. Without compensation the range will be limited to -10° to 
SO°C. Compensators are not included with the crystals and tolerance 
is for crystals only and does not allow for any change in circuit 
parameters over the temperature range. 

• Available 2,000·2,999 KHz •• FM Holder Available 6,000 to 22,000 KHz 

mode of oscillation 
1,000·22,000 KHz Face shear AT 

shunt capacitance 7 pi (Max.) 
. 7 pf (Max.) 

resistance 
1,000· 1,499 KHz 
1,500· 1,999 KHz 
2,000· 2,999 KHz 
3,000· 3,999 KHz 
4,000·22,000 KHz 

drive (Max.) 

490 ohms 
375 ohms 
270 ohms 
150 ohms 

75 to 25 ohms 

1,000· 9,999 KHz 10 milliwatts 
10,000·22,000 KHz 4 milliwatts 

WHEN ORDERING - SPECIFY THE FOLLOWING FOR EACH CRYSTAL 
A. Crystal frequency 
B. Type - GP, CS, or HA 
C. Calibration tolerance - .0025% or .001 % / Special (not required for 

GP as this type is supplied only in .01 %l. 
D. Calibration temperature (room temperature or over SO°C, 75°C, 85°C) 
E. Holder (see above) 
F. Circuit load and correlation data 

Note, For GP specify 10, 20 or 32 pf. Do not specify equipment types in the 
case of GP crystals. These are made only to 10, 20 or 32 pf load. When 
circuit load is not specified crystals will be correlated for a 32 pf load. 

G. Special holder markings (not available on GP type) 

$ 8.25* 
S.30 
8.25 

11.25 

$ 9.50** 
9.50 

12.50 

High frequency crystals 10 MHz-160 MHz 

Crystals for use in military equipment can be supplied to conform to 
specifications of MIL·C·3098E 

mode of oscillation 
10· 60 MHz Face shear third mechanical overtone AT 
61·110 MHz Face shear fifth mechanical overtone AT 

111·140 MHz Face shear seventh mechanical overtone AT 
141·160 MHz Face shear ninth mechanical overtone AT 

shunt capacitance 
7 pf (Max.) 

resistance (Max.) 
10· 14.9 MHz 60 ohms 
15· 60 MHz 40 ohms 
60·110 MHz 60 ohms 

110·140 MHz 80 ohms 
140·160 MHz 100 ohms 

drive (max.) 
2 milliwatts 

TYPE SPECIFICATIONS 
1. General Purpose (GP) crystals will be calibrated to within ±.01 % of 

frequency when operated into the customer's specified circuit load 
only. When none is specified resonance will be used. 
GP overtone crystals will hold temperature tolerance of ±.005% 
from -30° to 60c C. 

2. Commercial Standard (CS) crystals will be calibrated to either .0025% 
or .001 % as specified for operation in customer's load. CS crystal 
will hold temperature ±.003% -30° to SO°C. 

3. A calibration tolerance of ±.001 % (or special) can only be obtained 
when a definite circuit load and drive level are specified. Where a 
definite load is not specified and correlation is required from a copy 
of the intended circuit a tolerance of .01% should be expected. 

4. High Accuracy (HA) crystals are for use in circuits where tolerances 
better than ±.002% -30° to 60°C are required. Tolerances of 
.0005% over the range -30° to 60°C will require circuit compensa· 
tion. With compensation the range will be limited to -10° to SO°C. 
Compensators are not included with the crystals and tolerance is for 
crystals only and does not allow for any change in circuit parameters 
over the temperature range. 

WHEN DRDERING - SPECIFY THE FOLLOWING FOR EACH CRYSTAL 
A. Crystal frequency 
B. Type - GP, CS, or HA 
C. Calibration tolerance - .0025% or .0001% / Special (not required 

lor GP as this type is supplied only in .01 %) 
D. Calibration temperature - Room temperature or oven 85°C 
E. Holder (see above) 
F. Circuit load and correlation data - normal series resonate or 

anti·resonate 
Note, Do not specify equipment types in te case of GP crystals. 

G. Special holder markings (not available on GP type) 

* Other dimensions same as F·605 *. Not supplied below 15 MHz t Available in FM·1 and FM·2 holder only above 20 MHz 

how to order 
Mail: International Crystal Mfg., Inc;, 10 North Lee, Oklahoma City, Oklahoma 73102 
Phone: Area Code 405 236·3741 Cable: INCRYSTAL CRYSTAL MFG. ca., INC. 
Western Union TELEX: 071·347 Bell System TWX: 910·831-3177 10 NO. LEE' OKLA. C'TY, OKLA. 7310. 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645·9200 (IN N. Y. STATE CALL COLLECT (516) 294·0990) 
eem/1973 CATALOG PAGES: (Vol.1·301 to 1·972) (VoI.2·301 to 2·1196) (VoI.3·301 to 3'1420) Vo1.2·417 



Vol.2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

CRYSTAL FILTERS 

As the nation's leading supplier of precision 
crystal filters, Hughes offers years of technical 
experience backed by the industry's most 
advanced production and test facilities. Thou
sands of Hughes crystal filters are currently in 
use in miSSiles, space vehicles, radar systems and 
communications equipment. Available in various 
frequencies, sizes and environmental standards, 
Hughes filter types include bandpass, single side
band, band rejection, contiguous comb doppler 
and thin-film monolithic. 

Bandpass & Single Sideband Filters. Narrow pass
bands, steep shape factors and low insertion 
losses are characteristic of all Hughes bandpass 
and single sideband filters. General specifications 
include: 

Center Frequency Range 
Fractional Bandwidth Range 
Shape Factor (60 db/3 db ratio) 
Insertion Loss 
Passband Ripple 

250kHz to 100M Hz 
0.002% to 6% 
As low as 1.15 to 1 
Down to 0.1 db 
Down to ±0.1 db 

Note: Refer to the General Operating Regions Chart 
(right) to determine producible design combinations of 
bandwidth and center frequency. 

QUARTZ CRYSTALS 

Hughes supplies a full range of low and high fre
quency quartz crystals from 250kHz up to 
150M Hz. Both standard and custom units in pro
totype or production quantities can be supplied 
for a variety of precision, frequency control 
applications. 

Military Standard Crystals. Manufactured to MIL
C-3098E, Hughes military standard quartz crystal 
units are offered in a full range of low and high 
frequencies. 

Coldweld Sealed Crystals. For applications requir
ing exceptionally high reliability and long term fre
quency stability, Hughes employs the Coldweld 
process for hermetically sealing the crystal enclo
sure. Only pressure is used in welding the cover 
to the base, thereby eliminating all possibility of 
contamination from fluxes, sparking or heating. 
Hughes Coldweld quartz crystals are available in 
250kHz to 150M Hz frequencies and in TO-5, HC-6 
or HC-18 Coldweld hOlders. 

Hughes is the country's leading supplier of pre
cision crystal filters and related frequency control 
devices. A partial list of major programs using 
these products includes BMEWS, Apollo, Pioneer, 
Syncom, Surveyor, Mauler, Hawk, Minuteman, 
Talos, Phoenix and Standard Missile. A staff of 
competent engineers backed by the industry's 
most advanced quality control and test facilities, 
stands ready to handle your toughest assignment. 
Call collect or contact your nearest Hughes rep
resentative for assistance. 

CONTROL DEVICES 

100MHzl---+--+---+--+----i-t-

IOMHzl---+--+---+--+---

g 
g. 
~ lMHz 1---+--+--

lOOkHzi----

,10kHz f---+--t----t---1---i---t---+--t----t----1r---1--I 

CRYSTALI CUTS & FREQUENCY RANGES 

I 1 j 1 j 1 
800kHz 

I 
, ~OOkHZ 200kHz 

I 
200kHz 800kHz 

I 
THZ 

500kHz 

50kHz 300T 

100kHz IMHz 

Hughes Aircraft Company 
Microelectronic Products Division 
500 Superi,or Avenue, Department E3 
Newport Beach, California 92663 
Telephone (714) 548-0671 
TWX 910-596-1374 

150M Hz 

1kHz to 30MHz-fundamental mode 
10M Hz to 62MHz-third harmonic 
50MHz to IOOMHz-fifth harmonic 
90MHz to 150MHz-seventh harmonic 

J I 
IOMHz IOOMHz 

r------------------, 
I I 

: HUGHES: 
I I 
L _________ ---------~ 
HUGHES AIRCRAFT COMPANY 

MICROELECTRONIC 
PRODUCTS DIVISION 

Vol.2·418 CATALOG PAGES: (Vol.1·301 to 1·972) (Vol.2·301 to 2·1196) (Vol.3·301 to 3·1420) eem/1973 



SEC. 2300 0 CRYSTALS/TUNING FORKS/ RESONANT REED DEVICES 

B RAMee the toqc techIf.olog~ ~pcoplc 

TOUCH-TONE* EQUIPMENT 

MD47C MD42C 

AM TONE SYSTEMS 

RESONANT REED FILTERS 

RF20 (SHOWN ACTUAL SIZE) 

Model Function 

ME47C Touch-Tone Dial 

MD42C 

Single 
MD42P Digit 
MD42D Receivers 

MD47C Twelve Digit 
Receiver 

Power Input 

12 VDC, 117 VAC 

12/24/48 VDC 

12/24/48 VDC, 
117VAC 

12/24/48 VDC, 
117VAC 

Enclosure 

Attractive beige 
desk top 
housing 

Plug-in housing 
5" x 2¥s" X 2Vs" 

NEMA Type 3, 
6"x6"x4" 

NEMA Type 3, 
10"x 10"x4" 

Output 

0.5 VRMS into 600 ohms 

Receivers have 2 form C 
contacts. MD42P is pro
grammable in the field to 
any of 16 digits. 

One form A contact for 
each of the 12 digits 

* Touch-Tone is a registered Service Mark of A-r&T Co. 

Model Function Special Features 

ME401P Tone Transmitter Compatible with AM tone equipment on standard 100, 120 

MD403P Tone Receiver 
and 170 Hz channel spacing. Up to 20 channels of tone con-
trol can be provided on a voice frequency circuit. 

MPS2P Power Supply 24/48 VDC, 117 VAC input, 11 VDC output. One supply operates 
20 transmitters or 10 receivers. 

40T10 Ca rd Cage fo r Holds 10 transmitters or 10 receivers and one power supply. 
19" rack 
mounting 

40H3 NEMA Type 3 
wall mounted 

Holds 5 transmitters or 5 receivers and one power supply. 

enclosure 

Model Function 
Frequency 

Range 
Fre~enCY 
Sta ility Size Special Features 

High stability 
RF20 Encoder/Decoder 67-3000 Hz encoder and 

.0015%/oC 1.1" x .62" decoder 
(-30° to x.395" RF20D resists 

RF20D Tone Decoder 300-3000 Hz 
+ 100°C) 

shock and 
vibration. 

RF30E Tone Encoder 
.0035%/oC 

RF30D Tone Decoder 1.26" x .31" Low cost 300-3000 Hz (-30° to x.31" Small size 
RF30U Encoder / Decoder + 60°C) 

Bramco RF20 and RF30 filters are widely used in tone encoders and tone decoders where high stability, 
close tolerance, sharp selectivity and small size are required. Input and output connections are made 
to coils in the RF20 and to piezoelectric crystals in the RF30. 

TONE MODULES-with plug-in RF20 reed filters 

Model Function 
Frequency 

Range DC Power Enclosure Special Features 

ME201C Tone Oscillator 12/24/48 
80-3000 volts Wide frequency range, 

Hz 12/24/48 Plug-in -40° to "+85°t opera-
MD201C Tone Decoder volts housing tion. 

3~"x2" 

High Speed 300-3000 12/24/48 x 1V2" Follows 10 pulse per sec-
MD211C Tone Decoder Hz volts ond tone signal, -40° to 

+ 85°C operation. 

Voice Immune 2500-3000 
Plug-in Highlr: selective audio fil-

MD204C 12 volts housing ter p us tone timing circuit 
Tone Decoder Hz 5" x 2¥s" prevents false response to 

MD211C x2Vs" voice or music signals. ME201 C, MD201 C, 

FOR CURRENT SOURCE DATA CAL TOLL FREE BOO 645 9200 UN N Y ATE CALL COLLECT ( 16J 294-0990 

LED~ 
/ , " 

\e __ -

BRAMCO CONTROLS DIVISION, LEDEX INC. 
550 SOUTH COLLEGE STREET, PIQUA, OHIO 45856 . PHONE (513) 773-8271 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.:Zo419 



Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

Series 5401 thru 5403 are crystal oscillators in the frequency range of 1 KHz to 20 MHz, intended for PC boards. 
They are specified in three stability grades of ± 1, ± 1.5 and ± 10 ppm from 0 to 65°, and are available in 
choice of two packages - either flat pack (W' high) or compact (.81" high). 

Vo1.2·420 

GENERAL SPECIFICATIONS: 
Input Voltage: +5 VDC 
Frequency: 1 KHz to 20 MHz 
Load: 10 TTL loads 

5401-1 

•'·'·.T 
· I 

5401-2 

1111 
OIOOIICMClID 

Stability: 5401: ± 1 ppm 
5402: ± 1.5 ppm 
5403: ± 10 ppm 

ASK FOR 5403-1 

r-~···I5°-l 
DETAILED [ 10<' 1 ~o 

LITERATURE o~o :tF_~ '·'2 
T 

Economical OEM units IIF may be modified to , , .1 your equipment speci-
fications. 

OIOOIICI! GRID 

5403-2 

~--IOO---~ 

0' " 0<0. u L 
- -.-, .1 '--.l 

0100 IICH UfD 

OSCILLATORS FIXED OR SLIGHTLY VARIABLE FREQUENCY AND/OR AMPLITUDE 

• Sine wave frequencies from 50 Hz to 
80KHz 

• Temperature: -25 to +55°C 

• Size: Va" sq. X 1Kt high 

• Each oscillator may be adjusted for your 
requirements of load, voltage output 
and input, etc. 

• 600 ohm balanced output available 
• Extremely low distortion units available 

ELECTRICAL SPECIFICATIONS: 
Series 101 and 102 are fixed frequency and amplitude units to be used as a signal source into a light 
load. These should be used where no field adjustments are required. Series 101 and 102 usually 
supplied with 4 pin solder hook terminals. If desired, specify NOVAl plug. 

Series tOt Series tOt A Series 102 
Input Volts, DC 10.5-13.5 24-32 10.5-13.5 
Input Current, mao 10 10 10 
Output Frequency Fixed. Any frequency from 50 cycles to 80 KC 
Initial Frequency Accuracy per cent ±21,12 ±lh 
Frequency Drift, maximum per cent ±21,12 ±2~ ±1~ 

Maximum Load, kilohms 10 20 10 
Output Voltage, VRMS, minimum 
Change in Amplitude, maximum db. • +1 ±1 
Distortion, maXimum, per cent 

VOLTAGE CONTROLLED OSCILLATORS SERIES 300 

• Modular construction -'- easily repairable in the field 
• MIL·E·16400E, Class 4, with temperature to 60°C 
• High reliability; high MTBF; parts from MIL·STD·242 
• Frequency stability 0.15% of frequency 
• High deviation 

VOLTAGE TO FREQUENCY CONVERTERS 

r-------, 

Dr 
~-7/8_l_/ 8;O~WN 

~O~~~ES 
I~-'I/B~I ~1-3/8-iJ 
All Series except R 

Series t02A 
24-32 

10 

±11,12 
20 

2 
±1,12 

Series 321 (Positive Input Polarity, only); 322 (Negative 
Input Polarity, only); 323 (Positive or Negative Inputl. 

Linearity: ±.l %; Temperature Coefficient: ±50ppm/oC. 
F.S., 0 to 65°C; Maximum Frequency: 10 KHz. 

CATALOG PAGES: (Vol.1·301 to 1·972) (Vol.2·301 to 2·1196) (VoI.3·301 to 3·1420) eem/l~973 
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SEC. 2300 • CRYSTALS/TUNING FORKS/ RESONANT REED DEVICES 

The 5404 and 5405, oscillator modules in the frequency range of 80 KHz to 50 MHz, are socket pluggable. Operating from 
+5 volts, they deliver outputs for DTl/TTl, and with the use of filters, can provide sine waves. 
The 5404 generates a specified frequency from 5 to 50 MHz with an accuracy of ±.005% over a 0 to 65°C temperature range 
The 5405 generates a specified frequency from SO KHz to 4.99 MHz, with an accuracy of ±.02%. All units can drive 10 TTL 
loads (7400 TTl). Units above 10 MHz can drive 10 TIL loads (74HOO TTL). 
The higher frequency 5404 takes only the socket space of one IC DIP package, so it can be used to plug into standard sockets, 
such as those made by Barnes, Elco, Augat, etc. The 5405, which generates the lower frequencies, is approximately twice the size 
of the 5404, and occupies the space of two DIP packages, fitting directly into two DIP sockets which are spaced 0.5" apart. Both 
units will mate into the Augat High Density Packaging panels (8136). 
Both 5404 and 5405 are economically priced, with inherent reliability. The accuracy specifications of ±.005 and ±.02% 
for the 5404 and 5405 respectively is probably adequate for 95% of all applications, and removes the requirement for an adjust
ment control. This realistic frequency tolerance is a contributing factor in lowering the price and increasing the reliability 
through parts reduction. 

INPUT VOLTAGE: +5 VOLTS 
CURRENT: 20 TO 40 MA, TYP. 

TEMPERATURE: 0 TO 65° 
OUTPUT: 10 TTL LOADS 

Frequency: 
5 MHz to 50 MHz 

Stability: 
50 ppm, standard 
25 ppm, special 

Frequency: 
SO KHz to 4.99 MHz 

Stability: 
±.02%, standard 
±.01 %, special 

UNITS AVAILABLE WITH EXTENDED 
TEMPERATURE RANGE, 

EXTERNAL TUNING, ETC. 

PLUG IN CRYSTAL OSCILLATOR (DIP) 5406 
FREQUENCIES FROM 4 MHz TO 50 MHz 

CRYSTAL OSCILLATOR 

t PIN 5406 

MF ELECTRONICS CORP. 

LOW HEIGHT 
ONLY 0.3" HIGH 

i~ .79---1 r--.49-1 
Toll 

L-,,-I"'TT'"'TT'"'TT""TT"'TT'""""'" .~9 T--r 
.09-1~ ~ .0164r=-t .016-]k- I 1.30-1 

.10, TYP, 7 PINS 

INPUT VOLTAGE, Vcc 
CURRENT 

FREQUENCY 
FREQUENCY ACCURACY 
OUTPUT 
SYMMETRY 
LOAD 

Series 

5406 
5406-1 
5406-2 
5406-3 
5406·4 
5406·5 
5406·6 

Temperature of 
Operation 

o to +65°C 
o to +65°C 

-55 to +65°C 
o to +S5°C 
o to + 125°C 

-55 to +S5°C 
-55 to +125°C 

See YELLOW SECTION for Local Sales and Distributors' Offices 

±5 volts ±5% 

20 ma, typo up to 10 MHz 
40 ma, typo over 10 MHz 
4 to 50 MHz 
See table below 

0·4 VDC, TTl 
60·40 or better @ 1.5 volts 

Drives 10 TTL loads (7400) 
from 4 to 10 MHz, and 
10 TTL loads (74 HOO) 
above 10 MHz 

Frequency Accuracy, 
all Conditions 

±.005% (±50 ppm) 
±.0025% 
±.005% 
±.005% 
±.0075% 
±.005% 
±.0075% 



AT Cut Crystals/SOO KHz-30 MHz Fundamental 

General Specifications: 
Mode of Oscillation = Fundamental 
Control Parameters vs. Frequency 

FREQUENCY ESR SHUNT CAP. (Co) 

800KHz-2MHz 100-1000n 3.5-7 pi 
2MHz-3MHz 10-100n 3.5-7 pf 

3MHz-10MHz 8-60n 3.5-7 pf 

10MHz-30MHz 6-24n 3.5-7 pf 

PULLING RANGE 

15-25 ppm 

12-20 ppm 

12-20 ppm 

12-20 ppm 

Maximum 
Drive Level 

BOOKHz-10MHz 
10+MHz-1BMHz 
1B+MHz 30MHz -

10 Milliwatts 
5 Milliwatts 
2 Milliwatts 

Motional Arm Component Co/C! Ratio 
Fundamental Mode Crystals: 190-400 depending on 

contour of the crystal blank. 
Zero TC Point: Design variable from +250 C to +400 C 

PRICE TABLE COMMERCIAL PRECISION STANDARD MILITARY MIL-C-3098 

TYPE CF-l PF-l CR-18 AlU CR-27 AlU 

Calibration Tolerance :::!:.002% @ 25° C :::!:.001%@ 25° C - :::!:.002% @ 75° C :::!:1° C 

Tol. over Temp. Range :::!:.005%, -30° to +65° C :::!:.003%, -30° to +650 C :::!:.p05%, -55° to +105° C :::!: .0005%, + 70° to +80° C 

Holder* HC-6/U, -18/U or -25/U HC-6/U, -18/U or -25/U HC-6/U HC-6/U 

800-999KHz $9.50** $11.50** $12.50** $14.25** 
>- 1.0-1.999MHz 5.50 6.60 0 
Z 2.0-4.999MHz 4.10 4.90 W 
:J 5.0-12.999MHz 3.20 3.80 rJ 
W 13.0-21.999MHz 3.50 4.20 II: 
II. 22.0-25.999MHz 5.50 6.60 

26.0-29.999MHz 9.50 11.50 

AT Cut Crystals/10MHz-150MHz Overtone 

General Specifications: 
Mode of Oscillation: 3rd, 5th or 7th mechanical 

overtone depending on frequency 

Control Parameters vs. Frequency 
FREQUENCY MODE OFOSC. ESR SHUNT CAP (Co) PULLING RANGE 

10-17MHz 3rd Overtone 30-60n 3.5 to 7 pf 10-12 ppm 

17-61MHz 3rd Overtone 15-40n 3.5 to 7 pf 10-12 ppm 

50-125MHz 5th Overtone 30-60n 3.5 to 7 pf 7-10 ppm 

125-150MHz 7th Overtone 40-100n 3.5 to 7 pf 5-7 ppm 

. PRICE TABLE COMMERCIAL PRECISION 
TYPE CH-l PH-l 

Calibration 
Tolerance :::!:.002% @ 25° C :::!:.001%@ 250 C 

Tolerance over 

7.20 8.25 

5.30 6.10 

4.20 4.80 

4.60 5.25 

7.20 8.25 

12.50 14.25 

*Holder Selection: Below 3MHz, use HC-6/U only. Above 10MHz, Type 
CF-1 and PF-1 may be special ordered with SM-1 or HC-35/U (TO-5) 
holder. The following holders are available in cold-weld version: 
HC-6/U, HC-18/U, HC-25/U, HC-35/U. 

** All prices shown are for a quantity of 10 pieces of one frequency. 

Maximum 10MHz-1BMHz 
Drive Level lBMHz-150MHz 

5 Milliwatts 
2 Milliwatts 

Motional Arm Component Co/C! Ratio 
3rd Overtone Crystals 1710 
5th Overtone Crystals 4750 
7th .overtone Crystals 9300 

Zero TC Point: Design variable from +27" C to +400 C. 

STANDARD MILITARY MIL-C-3098 
CR-55/U 3rd OT CR-32A1U (3rd) CR-56A1U (5th) 

- :::!:.002% @ 75° :::!:1° C -

Temperature Range :::!:.005%, -300 to +65° C :::!:.003%, -30° to +65° C :::!:.005%, -55° to +105° C :::!: .0005%, + 70° to +80° C :::!:.005%, -55° to +105° C 

Holder* HC-6/U, -18/U or -25/U HC-6/U, -18/U or -25/U 

>- 10-17 (3rd) $3.60** $4.30** 
0 17-61 (3rd) 3.40 4.10 Z 
W N 61-75 (3rd) 4.25 5.10 :JI g::! 50-90 (5th) 4.10 4.90 
II: 90-125 (5th) 5.90 7.10 II. 

125-150 (7th) 7.25 8.70 

Ordering Information for AT Cut Crystals 
To order crystals from charts, specify the following: 

1. Crystal frequency 

2. Type (special tolerances available; please contact 
factory for pricing). 

HC-18/U HC-6/U HC-18/U 

-** $5.40** -** 
$4.40 5.10 -

- 6.40 -
- - $5.30 

- - 7.70 

- - -

*Holder Selection: Use HC-6/U for 10-17MHz. Above 17MHz, use HC-18/U 
or HC-25/U. Above 30M Hz, Type CH-1 and PH-1 may be special ordered 
with SM-1 or HC-35/U (TO-5). The following holders are available in 
cold-weld version: HC-6/U, HC-18/U, HC-25/U, HC-35/U. 

**Prices shown are for quantity of 10 pieces of one frequency. 

4. Holder. 

3. Drive level and circuit load capacitance. (If no load capacitance 5. Can marking. 
is specified, series resonant crystal will be supplied.) 
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II . . . .' . .. 

l\l1-tron QUARTZ 
CRYSTAL 
PRODUCTS 

M-tron Industries, Inc. 
P. O. Box 630 
Yankton, So. Dakota 57078 
Phone: 605-665-9321 

CRYSTAL HOLDERS 

(LMH,- ) 

~725 MAX~ 
.317 

065 
-t .005 

~ 

352 MAX 
HC-6/U 

(YMHZ- ) 

1"530 +006' I 
1-'0031 

X··· 
(MFR CODE) 

202 + 
1.°031 

-{~/::;l;:=~r:'> 

--I 
I 

HC-32/U 

~ f-183 
I~ MAX 

1.500 
MIN 

.l __ _ 
.192±.OOS-j r-- +.002 

~
'017_.001 

~-j> - . 'i. WIRE LEADS 
_ .435 

MAX 
HC-18/U 

(Also HC-25/U with .040" X .238" pins) 
Not for crystals under 3 MHz 

l237G 11°80 
285 
MAX 

l 
1·1/2 

I 

_J 
.080 I r ----.f 130 

017 DIA TYP 

Jq=pC' SM-1 
.252 Subminiature Holders 

Not for crystals under 10 MHz 

Temperature Compensated 
Crystal Resonators TCXR-4 --E3-
An excellent alternative to the oven-

controlled crystal. 
• Low power consumption 
• High stability vs temperature 

General Specifications 
Frequency Range: 4.5MHz to 30MHz 
Frequency Stability 

t- 757 MAX 1 

831+- -~ ,,_[-1 
:rrr 486 + 006 

I , 
0-0-(!I 352 
'I I MAX --, 

Vs Temperature: May be specified from :±:1 ppm 
to :±:5 ppm over the temperature range -40 0 C to +750 C. 
Vs Time: Long-term frequency drift less than 3 ppm/year. 

Frequency Tolerance at 250 C: :±:10 ppm 
Drive Level: 0.5 MW Max. 
Input Voltage Range: 5-20 VDC, 1 % Regulation 
Load Capacitance: 12-50 pf (see note #1) 
Mode of Operation: Fundamental 
NOTE #1: TCXR's can be designed for most anti resonant oscillator circuits. The 

load capacitance must be specified by the customer. Consult factory for 
oscillator design assistance. 

Custom Designed Filters 
M-tron offers computer-designed discrete 
and monolithic "AT" cut crystal filters. 
Bandpass, comb, single sideband, band reject 
and linear phase filters are designed, built 
and tested using the latest available 
techniques and equipment. Send us your 
specifications for prompt quotation. 

General Specifications 
Center Frequency: 1 MHz to 30MHz 

2-pole 
Monolithic 

6db Bandwidth: .01 % to .5% of center frequency 
Ripple: To less than 0.5db 
Insertion Loss: 1 to 6db 
Shape Factor: To 1.4/1 
Ultimate Attenuation: To 100db 

nW~O u [325J 

01851r :JFlEO [0 
L_ I COVER 

1°'0 NO. "A" aiM . 
. 010 -1.570::!:.010 

-2 .970::!:: .010 

Multi-pole 
Discrete 

100r RmJ .-
;rEl-.200 GROUNO -3 1.525'" .010 

AS .383+ ~~~3 LEAD -4 2.325:::!: .010 FREE SPECIFICATION GUIDE 
SPECIFIED _ .000 - 5 .245 T .005 

- .000 

HC-3S/U (TO-S TYPE) 
Not for crystals under 10 MHz 

Write for comprehensive brochuie 
containing complete information on 
products shown here. Contains many 
helpful charts, definitions, formulas. 

M-tron Industries, Inc., P. O. Box 630, Yankton, South Dakota 57078/ Phone: 605-665-9321, TWX: 910-668-3603 
eemj1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vo1.2'423 



Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

~MCCoy ELECTRONICS COMPANY a subsidiary of. OAK ELECTRO/NETICS CORP v---MT. HOLLY SPRINGS, PENNSYLVANIA 17065 - Tel. 717-486-3411 - TWX: 510-650-3548--

Quartz crystals are produced over the frequency range of 
700 Hz to over 250 MHz, with development effort to 400 MHz. 
McCoy Electronics manufactures solder seal, glass, and cold 
weld crystals for oscillator and filter applications. A vast 
amount of knowledge of design capability in spurious sup
pression, temperature compensation, and pullability has been 

PRECISION GLASS CRYSTALS 
HOLDER SERIES G-l HOLDER SERIES G-30 
Frequency Range: 

2000 KHz to 100 MHz 

1~~~=-1-L--r;/" " .... 1\ I ;. .,.. C52" MAX. 

. 775" . 

MAX. 

i-
.352" MAX. 

\-

± .002 DIA. 
2 PINS 

QUALITY METAL CRYSTALS 
HOLDER SERIES M-l 
Frequency Range: 

800 KHz to 250 MHz 

r .352" MAX. 
WITH SOLDER 

.775" ~ 

Mf.:\ I'~-:' 
MAX. ~ ........ ± .002 DIA. 

~.r ±4~0~~" 2 PINS 

\ \ - .757" MAX. 
WITH SOLDER 

HOLDER SERIES M-35 
Frequency Range: 

500 KHz to 250 MHz 

Frequency Range: 
3 MHz to 100 MHz_ 

t:;o1~ 
ti;r"'.·1~'~"'.i ~X .650"', . . 

MAX. .,,~ 

-+-~I~';~' ~ 
\il~: I .200" MAX. 

---I--; ! ... 030" -1.275"1-= .002" 

HOLDER SERIES M-25 
Frequency Range: 

1.5 MHz to 250 MHz 

.. 535"-1 

r~~;, .. :>-1:''--'"'' rt' .. '.~~.'.j".';;" .. : .210" MAX. 
, . .240" MAX. 

, ,',' WITH SOLDER 

·~2~'. .: ,.;" >-h· .... ';.o;·.~ 
4t ..... (@. 

248" >, ..... '.040" ·M~x.l[275"1..- ± .0020IA. 
~ l:...lie .008" 2 PINS 

~.565" 
MAX. 

WITH SOLDER 

HOLDER SERIES M·40 
Frequency Range: 

2 MHz to 250 MHz 

1V1-41- Dimensions as shown, 
with .040" diam. pins, 
.238" long. 

developed over the years, and benefits our customers by 
assuring that the industry's finest technology is at their dis
posal with every order. Crystals are available to tolerances 
as tight as ±.0025% over -55 to +105·C. TC charts shown 
on the opposite page may be used as a guide in determin
ing the types of temperature curves that can be obtained. 

HOLDER SERIES G-20 
Frequency Range: 

5000 KHz to 100 MHz 

MAX. r:.435"k 

I .~,~ -f I .185" MAX. 
.530" 
MAX . 

+-1.5" 
MIN. 

~I 1~·192" 
--J r ± .008 

HOLDER SERIES M-20 
Frequency Range: 

2.0 MHz to 250 MHz 

.402"1 
rMA.X>? ~O" MAX. 

llt/j>~" MAX. 

1-1 i,.. .017" + .002 
* V1J 1.50" .' (, - .001 DIA. 

MIN. I ,~92 j; FLEXIBLE LEADS 
• -->-:;.._.008 
......-1~.435" 

V MAX. WITH SOLDER 

*Dimensions as shown with 
seated height as follows: 
M-20 - .530" M-20C - .360" 
M-20A - .460" M-20D - .315" 
M-20B - .425" M-20E - .250" 

NOTE: Holder height of A thru E 
varies with frequency. 

HOLDER SERIES M·60 
Frequency Range: 

12.5 MHz to 250 MHz 

~ .100" MAX. 

~* '1':---' ~ i' .017" -+- .002 

1~50" , I FLEXIBLElEADS 

MIN. ! I 112 I; . 
. 294" 
MAX. WITH SOLDER 

*Dimensions as shown with 
seated height as follows: 

M·60 - .290" 
M-60A - .240" 

HOLDER SERIES MM 
Frequency Range: 

10 MHz to 250 MHz 

-i.280~ 
----r- . .110 

.280 

.-L-

11_.01°" DIA. 

--l 1_.150 

HIGH FREQUENCY 
ClEANSEAL CRYSTALS 

HOLDER SERIES W·l 
Frequency Range: 

1 MHz to 250 MHz 

r 
Tt 
.775 ; "-

MiX' : ... , . ~ .345 MAX. t I' ~ 

~~.750~ 
MAX. 

HOLDER SERIES W-6 
Frequency Range: 

10 MHz to 250 MHz 

~r 
~ 

DIA. P.C. 

"Available at additional cost with 
flange trimmed to .370" maximum. 

CONTINUED 
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SEC. 2300 0 CRYSTALS/TUNING FORKS/ RESONANT REED DEVICES 

~MCCoy ELECTRONICS COMPANY a subsidiary of OAK ELECTRO/NETICS CORP 

V--MT. HOLLY SPRINGS. PENNSYLVANIA 17065 - Tel .. 717-486-3411 - TWX: 510-650-3548 

LOW FREQUENCY QUARTZ CRYSTALS 
"Low Frequency" at McCoy is defined as the ten (10) varia
tions of cuts that are used in designing crystals from 700 
Hz to 700 KHz. The ability to meet sophisticated electrical 
and environmental requirements reliably has highlighted the 
growth of our low frequency capability and is the most com
plete offered in the industry today. Listed below are typical 
tolerances and holders available. 

All units are custom designed and manufactured, and in
novations are our specialty. 

HOLDER SERIES M-22A 

T 
2525" MAX 

248" MAX. I 

---±--'--

h .757" MAX 
WITH SOLDER 

HOLDER SERIES M-22B 

HOLDER SERIES M·22 

HOLDER SERIES M-t 
"S:l7"MA);. 

HOLDER SERIES G-65 
I l\," I 
rma)(.~ 

FREQUENCY DEVIATION WITH TEMPERATURE 

HOLDER SERIES G-90 

HOLDER SERIES G-t30 

HOLDER SERIES M·2t 

CLEANSEAL 
HOLDER SERIES W·6 and W-7 
r---r·;-o-UAL :------1=]1 
"? ·r SIZE'r ir 

r.~~·i----- i-.~;-;~ . 
: I ; : 

L __ ~----_-- ~-----~l ~ 

t;t]~illl 
·'For dimensions see High Frequency 
Cleanseal section on pages 3 and 4. 

HOLDER SERIES W·tO 

HOLDER SERIES W·tt 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2 0 425 



Vol. 2 ACTIVE COMPONENTS! CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

~MCCoy ELECTRONICS COMPANY a subsidiary of OAK ELECTRO/NETICS CORP 

V---MT. HOLLY SPRINGS. PENNSYLVANIA 17065 • Tel.717-486-3411 • TWX: 510-650-3548--

CRYSTAL FILTERS 
It is most difficult indeed to cover McCoy's capability in crystal filters in 
a few pages. Conventional narrow, mid, and wide band filters from 1 KHz 
to over 200 MHz, and monolithic devices utilizing modern computer
assisted designs are produced to demanding specifications in miniature 
packages. Linear phase, switchable bandwidths, single side band, and 
notch filters are designed under the auspices of professiOnal design engi
neers possessing years of experience, thus permitting maximum latitUde 
in meeting difficult requirements. 

Listed below is a brief cross section of the devices recently produced at 
MCCoy Electronics, along with charts establishing guidelines for band
widths available over the center frequency ranges produced. 

TYPICAL FILTERS AVAILABLE 

FM·l036 FM·l058 

FM·1513 IFM·1590 

- .0lD::f-

f 
1.490 

+ .000 
- .010 

"'l 

FM·1948 

This logarithmic chart indicates the practical and theoretical 
possibilities in crystal filters. Read center frequency along X 
axis, bandwidth along Y axis. As a rule, filters selected near the 
middle of the "narrow and intermediate" band can be produced 
with the greatest variety of characteristics. Darkest areas show 
new bandwidths and higher frequencies available now. 

lMC __ ~ 

100 KC~~II~IIII 
10 KC I=k±o±:± 

1 KC 

10 CPS 
10 KC 

FM·l007 

100 KC 1.0 MC 10 MC 

FM·l029 

'l... 
.500 

~ 

FM·1139 

\FM.2204 A 

"f .750 

.450 

'* 

100 Me 
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SEC. 2300· CRYSTALS/TUNING FORKS/RESONANT REED DEVICES 

~ MCCOY ELECTRONICS COMPANY a subsidiary of OAK ELECTRO/NETICS CORP 

~ MT. HOLLY SPRINGS, PENNSYLVANIA 17065 - Tel.717-486-3411 - TWX: 510-650-3548 

OSCILLATORS CONTINUED 

MODEL MC162C2 Temperature Compensated Crystal Oscillator 
Frequency Range: 12 KHz to 75 MHz 

Temperature 
Range 

Q' to + 5Q'C 
Q' to + 7Q'C 

-3Q' to + 6Q'C 
-4Q' to + 7Q·C 
-55· to +IQ5·C 

Frequency 
Stability 

±Q.5 PPM 
± I.Q PPM 
±Q.5 PPM 
± I.Q PPM 
±5.Q PPM 

Input Voltage: +12 VOC ± 2% and 
+5 VOC ± 5% 

Output: 
Sine Wave: 1 MHz to 75 MHz: 

1 MW Minimum 
Square Wave: 12 KHz to 25 MHz: 

TTL or OTL Compatible 
Outside Trim: Available on Request 
Package Size: 2" X 2" X .74Q" High 
Mounting: 4 ea., 6·32 Threaded Inserts 
Seal: Hermetic 

MODEL MC380A2 Temperature Compensated Crystal Oscillator 
Frequency Range: 187.5 KHz to 25 MHz 

Temperature Frequency 
Range Stability 

Q' to + 5Q'C ±Q.5 PPM 
-10' to + 7Q'C ± I.Q PPM ......... 
-3Q' to + 7Q'C ±2.Q PPM 15'!i 
-4Q· to+ 85'C ±5.Q PPM ~. 

Input Voltage: +5 VOC ± 1 % 
Output: Square Wave Compatible with 

TTL or OTL Logic 
Outside Trim: Available on Request 

5 PPM Min. Total Pull 
Package Size: 2" X 1.5" X .5" High 
Mounting: Printed Circuit Mounting via 

4 ea., .Q3Q" Oia. Wire Leads 
Seal: Hermetic 

MODEL MC260X2 Temperature Compensated Crystal -Oscillator 
Frequency Range: 2.Q MHz to 25 MHz 
Frequency Tolerance: ±Q.5 PPM 
Temperature Range: -2Q' to +55'C 
Input Voltage: +12 VOC ± 5% 
Output Waveform: Sine 
Output Power: 1 MW Minimum into a 

5Q 0 Load 
Outside Trim: Available on Some Models 
Package Size: I.Q" X 1.5" X .85Q" High 
Mounting: 2 ea., 4·4Q Studs 
Terminals: 4 ea., .Q3Q" Oia. Wire Leads 
Seal: Hermetic 
Weight: Less than 2 Ounces 

--::: ~1.5" 
1" , 

~ 
-L 

MODEL MC275X2 Temperature Compensated Crystal Oscillator 
Frequency Range: 15 MHz to 25 MHz 
Temperature Range: -40" to +7Q'C 

(Typical) 
Frequency Stability: ± 4 PPM (Typical) 
Input Voltage: +17 VOC ± 1 VOC at 

2Q MA Maximum 
Output: 1 VRMS ± 2 db into a lOll' Ohm 

Load Sine Wave 
Package Size: 1" X 1.75" X .437" High 
Package Volume: .77 Cubic Inch 
Termination: 4 ea., .Q3Q" Oia. Wire Leads 
Mounting: 4 ea., #2·56 Inserts on 1" X 

1.75" Surface 
Seal: Hermetic 

MODEL MC163X2 Temperature Compensated Crystal Oscillator 
Frequency Range: 8.Q KHz to 28.Q MHz 

Temperature 
Range 

-3Q' to + 6Q'C 
-4Q· to + 70'C 
-55' to +IQ5'C 

Frequency 
Tolerance 

±Q.5 PPM 
± I.Q PPM 
±5.Q PPM 

Input Voltage: +12 VOC ± 2% and 
+5 VOC ± 5% 

Output: Sine or Square Wave 
Compatible with TTL or OTL Logie 

Outside Trim: Available on Request 
Package Size: 2" X 2" X .525" High 
Mounting: 5 ea., .Q3Q" Oia. Wire Lead! 

for PC Board Mounting 
Seal: Hermetic 

MODEL MC200Xl Temperature Compensated Crystal Oscillator 
Frequency Range: Ill' MHz to 25 MHz 
Temperature Range: -3Q' to +75'C 
Frequency Tolerance: ± 5 PPM 
Frequency Accuracy at RT: 1 PPM Max. 
Outside Frequency Trim Capability: 

±2Q PPM Minimum 
Input Voltage: +9 VOC ± 1% 
Output: 72 MV ± 2.Q db into a 5Q 0 

Load 
Output Waveform: Sine 
Package Size: I.QI5" X .53Q" X 2.06Q" 

High Maximums 
Mounting: Optional (Unit shown has 

mounting bracket) 
Terminals: 4 ea., .Q4Q" Oia. Pins, .2QQ" 

Long 
Weight: 1.5 Ounces Maximum 

MODEL MC301X2 Temperature Compensated Crystal Oscillator 
Frequency Range: 12.Q MHz to 85 MHz 

Temperatul 
Range 

-Ill" to + 6Q'C 
-55' to +lQ5'C 

Frequency 
Tolerance 
± I.Q PPM 
+IQ.Q PPM 

Input Voltage: +12 VOC ± 5% at 
25 MA Max. 

Output Waveform: Sine 
Output Power: Typically 5 MW into a 

5Q 0 Load 
Package Size: I.Q" X 2.Q" X .6" High 

Maximum 
Mounting: 4 ea., 4·40 Studs 
(1) Terminals: 3 ea., .03Q" Oia. Wire 

Leads 
Weight: Less than 3 Ounces 
Seal: Hermetic 
Note 1: The leads of the MC3QIX2 are 
brought out the side of the case. Another 
version (MC302X2) is available with the 
leads coming out the bottom of the case. 

MODEL MC550C7 Temperature Compensated Voltage 
Controlled Crystal Oscillator (TCVCXO) 
Frequency: 3.579545 MHz 
Temperature Stability: ± Q.QQQ2 % 
Temperature Range: Q' to +5Q'C 
Mechanical Trim: ±Q.QQQ3% @ Q Volts 

on AFC 
Input: +12 V :±.. Q.I % at 5 MA Max. 
Output: 1.5 VP·P Min. Sine Wave 
Load Impedance: 3.3K 0 Shunted by 22 

Pf Capacitance 
AFC Characteristics: 

Pull Range: ± 2Q Hz Min. to 
±4Q Hz Max. 

AFC Voltage: ± Q.5 Volts 
Package Size: 1.75" X 1.5" X .75Q" 

High 
Seal: Hermetic 
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Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

TO BE PRECISE Meloy 
Specify Meloy Oscillators 

SERIES 

CIS 
C35 

C65 

C80 

SERIES 

C~YSTAL CONTROLLED OSCILLATQRS 
Frequency Range: 25K Hz to 50M Hz 

ACCURACY INPUT OUTPUT SIZE 

±0.05% (-30°C to 105°C) l1fa" x :y," x %" 
±0.005% (-55°C to 105°C) I'J'il' x l'u," x 1:Y," 
TCXO (3 MHZ to 20 MHZ) 5 to Square 

1'%." x 1'%." x .4" ±0.005% (-55°C to 105°C) 28 VDC Wave 
VCXO (3 MHZ to 10 MHZ) 

(-20°C to 80°C) 1'%." x 1'%." x .5" 

±0.005% ( 55<>C to 105°C) 2" x 2" x .4" 

TUNING FORK OSCILLATORS 
Frequency Range: 1 Hz to 25000Hz 

ACCURACY INPUT OUTPUT SIZE 

TERMINALS 

Solder Pin 
Octal Plug 

Solder Pin 

Solder Pin 

Solder Pin 

TERMINALS 

10 ±0.005% @ 25°C 3 to 12%." X I'%." x .4" r-- --- ----:--'----- Loop or 10H ±0.02% (0 to 60°C) 1,%." x 1'%." X 'M." 
loHO- ±0.1 % to .05% (-550 to 125°) 32VDC fl~.~1%.;;X-I21A7-

Solder Pin 

30 
31 

50 
50H 
51 
52 
80 

SERIES 

22 

23 

24 

27 

±0.1% (-55°C to 125°C) Sine l'u," x l'u," X 1:Y'" ±D.05% (-55°C to 85°C) r--t%" x 1'¥~" X JIiI" +0.0.2% (15°C to 35OC) or 

12 to Square 11/2" x 11/2" x 'MI" 
±0.1% (-55°C to 125°C) 
±0.05% (-55°C to 125°C) 32VDC Wave 11(2" x 11/2" 

±0.01 % (0 to 50°C) 
±0.005% @ 25<>C 

11(2" x 11/2" 

2" x 

TUNING FORKS 
Frequency Range: 240Hz to 25000Hz 

ACCURACY SIZE 

2" 

±0.05% ( 55°C to 125°C) 
±0.02% (15°C to 35°C) l~i' x' 0/4" X 11'M2" 
±0.02% ( 55°C to 125°C) 
±0.01 % (- 55°C to 85°C) 
+0.005 % (20°C to 30°C) 

1M," x 1M," x 'MI" 

±0.05% (-55°C to 125°C) 
±0.03% (-55°C to 85°C) 
+0.01 % (0 to 65°C) 

11(2" x 11(2" X 'loll" 

Low Cost - 1000 pes - prlCj less than $10.00 each. 
±.1 % 25°C ±100 I" x 1.5" X .6" 

SOLID STATE OSCILLATORS 
Frequency Range: 1 Hz and up 

SERIES 5 

X 11/2" 

X 'MI" 

x .4" 

ACCURACY INPUT OUTPUT SIZE 
±0.05% (250C ±100C) 1" x 1" x 1" 
±0.1 % (-25°C to 85°C) 6 to 28VDC Square Wave or 
±0.5% (-40°C to 85°C) 1.6" x 1.6" x 1.5" 

Solder Loop 
Solder Pin 

Solder Pin -_ ... -
Octal Plug 

Solder Pin 

Solder Pin 

TERMINALS 

Wire Leads 

Solder Pin 

Solder Pin 

Solder Pin 

TERMINALS 

Solder Pin 

Our units are ideally suited for use in ground, shipboard, air
borne, and satellite equipment. Many variations of these and 
other series are available for both military and industrial 

applications. Our applications engineers would appreciate the 
opportunity of ilssisting you in selecting a model to meet 
your specific requirements. -

For price and 
delivery information contact Meloy Laboratories/Inc. 

Instruments & Systems Division, 
6715 Electronic Drive, -Springfield, Virginia 22151 

Vol.20428 CATA~OG_-PAGES: (VoU03D1 to 10972) (Y01.2°301 to 201196) (Yol.303D1 to 301420) 
. ,. 

Dept. 103 
Telephone: (703l 354-2600 
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SEC. 2300· CRYSTALS/TUNING FORKS/RESONANT REED DEVICES 

G MOTOROLA INC. COMPONENT PRODUCTS DEPARTMENT 
2553 N. Edgington St., Franklin Park, III. 60131 • Phone (312) 625-0020 

Motorola offers its design and production facilities in the frequency 
components field to OEM manufacturers in the electronic industry. The 
standard products shown are available for production level deliveries; 

we also do custom design to your specifications. For further information 
contact the Component Products Marketing Manager at the above address. 

MODEL K1098A TCXO MODEL K1089A MINIATURE TCXO 
Frequency: 
!~put Voltage: 

Output: 
stability: 

10 MHz 
+12V dc ±lV, Reg ±1 %; 10 rna current drain 
+ 5V dc ±.25V, Reg ±1 %; 25 ma current drain 
TIL Compatible (Fan out of 10) 

Frequency Range: 
Voltage: 
Input Power: 
Output: 
Operating Temperature: 

5 MHz to 20 MHz 
5,9,12, or 15 Volts de 
100 mW typical at 5V de 
Square Wave (TIL compatible) 
O°C to 55°C vs Temperature, ±lx10-7 from O°C to 55°C 

vs Input Voltage, ±lx10-8 

vs load Change, ±!x1 0-8 
Frequency Stability vs. Voltage Change: ±lx10-6 for ±10% 

±2x10-6 
vs Time, <3x10-7 /mo; <lx10-6 /yr 
1x10-9 /sec rms 

Frequency Stability vs. Temperature: 

Short Term Stability: Frequency Stability vs. Load Change: ±lx10-6 for ±10% 
±2x10-6 per year maximum 
± 10 parts per million Trim Adjustment: Sufficient for 5 yrs aging Resolution 1x10-8 

Unit will survive 

Frequency Stability vs. Time: 

Environmental: External Trim Adiust: 

(a) shock 40 G's for 11 ms Mounting: 
2 shocks in each of 3 planes 
.06" double amplitude 5·55 Hz 
15 min sweep in each of 3 planes 

Environmental: 

K1098A 

K1091A 

MODEL K1091A 
DIP CRYSTAL CLOCK OSCILLATOR 
Frequency Range: 
Stability: 
Input: 
Output: 
No. Pins: 

4 MHz to 20 MHz 
±.01 % (O°C to 55°C) 
+5V dc ±0.5V, 250 mw Maximum 
TIL Compatible 
14, Dual inline, 0.10" spacing 

TCXO'S AND CLOCK OSCILLATORS 
MOTOROLA 

MODEL 

K1084A 
K1085A 
K1031A 
K1087A 
K1032A 
K1033A 
K1034A 
K1035A 
K1089A 

FREO. 
RANGE 

2 MHz-20 MHz 
400 kHz-40 MHz 
4 MHz-20 MHz 
250 kHz-20 MHz 
2 MHz-20 MHz 
400 kHz-40 MHz 
4 MHz-20 MHz 
125 kHz-40 MHz 
5 MHz-40 MHz 

MODEL K1065A OVENIZED 
CRYSTAL OSCILLATOR 
Output Frequency Range: 1-5 MHz 
Power Input: 

VOLTS 

5-15V 
12-15V 

5-15V 
5-15V 
5-15V 

12-15V 
5-15V 
5-15V 
5-15V 

Turn On: 
R.T. Typ.: 

8 watts total 
3 watts 

POWER 
MW. 

100mw 
225mw 
100mw 
100mw 
100mw 
225mw 
100mw 
100mw 
150mw 

Voltage Output: 
Standard Wave Form: 

1 V rms into 1,000 ohms 
Sine 

Distortion: 
Temperature Range: 

STABILITY VS. 
1 YR. 0 to 55°C 

lx10-6 ±lx10-6 
1x10-6 ±lx10-6 
1x10-6 ±lx10-6 

1x10-6 ±lx10-6 
!x10-6 ± 15x1 0-6 
1x10-6 ± 15x1 0-6 

1x10-6 ±15x10-6 
1x10-6 ±15x10-6 

1x10-6 ±2.5x10-6 

.>-. 

K1031A /K1034A 

S1081A 

Pins for PCB mounting with solder 
connection 

Unit will survive 
(a) Shock: 40 G's, 11 msec 
(b) Vibration: .06" double 

amplitude 5-55 Hz 

K1089A 

K1035A r K1087A 

Stability vs. Temperature: 
Short Term Stability: 

less than 5% 
-20°C to +55°C 
less than 3x10-8 

1x10-10 rms for average time of 1 second 
Warm-up Typical '('L406~IGH PRECISION OSCILLATORS 

Input Voltage: 
Oven: 
Oscillator: 

Stability vs. Voltage ±5%: 
Load Stability: 

Frequency Adj. Range: 
Resolution: 
Long Term Stability: 

eem/1973 

15 min. 1x10-6 

25 min. 1x10-7 

30 min. 3x10-8 

Selected voltage 18-30V dc 
Selected voltage 12-30V de 
±5x10-9 

±5x10-10 for 1,000 ohms 
±10% 
±2x10-6 

lx10-9 

5x10-9 /dayat 
time of shipment 

MOTOROLA 
MODEL 

S1081A 

K1046A 

K1052A 

K1065A 

FREO. 
RANGE 

60 KHz-
10 MHz 

3 MHz 
(2-4 MHz) 

3 MHz 
(2-4 MHz) 

1-5 MHz 

INPUT POWER 24 HRS. 
at25°C 

28V 3W 5x10 10 

28V 4.5W 1x10-10* 
5x10- 10 

28V 4.5W 1x10-10* 
5xlO- IO 

18-30V dc 3W 5x10- 9 

See YELLOW SECTION for Local Sales and Distributors' Offices 

STABILITY VS. 
± 2VOC 
CHANGE 

±5x10-10 

±5x10-10 

±5x10-10 

±5x10-9 

TEMP. 

3xlO-8 

-20°Cto 
+55°C 

SHORT 
TERM 

1x10 10 

5x10-1' 1+10°C 5x10- 11 

to+60°C 
5xlO- ll /+10°C 5xlO- ll 
to +60°C 
less than 3xlO-8 
-?'l0r: -I-r;r;0r, 1x10- IO 

Vo1.2·429 



Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

CMOS LOGIC CLOCK OSCILLATORS 
48-HOUR SHIPMENT ON STANDARD FREQUENCIES (Indicated by *) 

Monitor has CMOS! Monitor's new CMOS logic crystal-controlled oscilla
tors are precision clocks with single and multiple outputs for today's 
CMOS logic applications. The units are complete and ready to plug 

into a DIP socket or circuit board. Why build them yourself when 
Monitor can supply standard frequencies in 48-hours at these low prices? 
And each unit is backed by 46 years of frequency control know-how. 

978 SERIES I 3-10MHz I CMOS LOGIC CLOCK OSCILLATORS I 14-PIN DIP COMPATIBLE Ql Frequency Range: 
·Standard Frequencies: 

.450 

J Stability: 
.110 Normal Calibration: 

~~~~:;;;:::::;;;::::~'I Output: 
Input: 

3-10MHZ 
4.194304MHz (1 Hz binary multiple) 
3.932160MHz (60Hz binary multiple) 
4.096MHz (1 MHz binary multiple) 
±.OOS%, -40 to +8S"C 
±.01 % @ 2S"C ±S"C 
"0" = +.SV Max., "1" = 80% of 
supply voltage min. 
3-1SVDC, 3.0 MA Max. 

Operating Temp. Range: -40 to +8S"C 
Leads: .019" dia. gold Dumet pins in 14-pin 

DIP comoatible confiQuration 

PIN CONNECTIONS: 
1. Output 
7. Common 

PRICING 
Quallti.!'L Price 

1 76.00 
5 38.00 

10 28.50 
50 19.00 

100 15.20 

8. Output 
14. + Supply 

Voltage 

Quanti!'L PmeEstlmate 
500 13.30 

1000 11.40 
5000 8.66 

Material: Diallyl Phthalate 
OTHER FREQUENCIES, STABILITIES AND TEMPERATURE RANGES AVAILABLE ON SPECIAL ORD·ER. 

979 SERIES 13-9MHz I MULTIPLE OUTPUT I CMOS LOGIC CLOCK OSCILLATORS I DIP 16-PIN PLUG-IN 

PRICING 
Quantity Price 

1 90.00 
5 45.00 

10 33.75 
50 22.50 

100 18.00 

fD 
1.800 ~ ~ 

~:~3~~~~ 
.4r .150 16 '~ 1~ '~ 1; 1J 19 ~ 

~~~ ~ .050 

Quantit Price Estimate 
500 16.75 

1000 13.60 
5000 10.12 

* Standard Frequency' 4096MHz Slability: 
EXAMPLE OF OUTPUT FREQUENCIES AVAILABLE FREQUENCY 

RANGE: 
Up to 13 outputs 
in a Single pack
age. Output fre
quencies depend 
on crystal fre
quency (fo) select
ed between 3 and 
9MHz. See ex
ample below and 
Pin Connections. 

USING A CRYSTAL FREOUENCY Ifol OF 4.096 MHZ Nominal 
Calibration: 

PIN 

PIN FREQUENCY PIN FREQUENCY 
10 4.096 MHZ 13 16 KHZ 
9 2.048 MHZ 12 8 KHZ 
7 256 KHZ 14 4 KHZ 
5 128 KHZ 15 2 KHZ 
4 64 KHZ 1 1 KHZ 
6 32 KHZ 2 500 HZ 

3 250 HZ 

OTHER FREQUENCIES, STABILITIES AND TEMPERATURE 
RANGES AVAILABLE ON SPECIAL ORDER. 

Output: 

Input: 

Operating 
Temp. Range: 

Leads: 
Material: 

1. Fo -i- 4096 5. Fo -i- 32 9. Fo -i- 2 
CONNECTIONS 2. Fo -i- 8192 6. Fo -i- 128 10. Fo (Xtal Freq.) 

11. Common to pin 8 
12. Fo -i- 512 

3. Fo -i- 16,384 
4. Fo -i- 64 

7. Fo -i- 16 
8. Common 

±.OOS%, -40 to 
+8S"C 

±.OOS% @ 2S"C 
±S"C and 12VDC 
"0" = +.SV Max. 
"1" = 90% of 
supply voltage min; 
+S.SV to +lSV, 
5 MA Max. 
(Depends on 
Frequency) 

-40 to +8S"C 
.020" x .012" 
Diallyl Phthalate 

13. Fo -i- 256 
14. Fo -i- 1024 
15. Fo -i- 2048 
16. + Supply Voltage 

870 SERIES 110Hz - 10MHz I CMOS LOGIC CLOCK OSCILLATORS I PCB MOUNTING 

1 170 
D D --+ n a .50 MIN. 

SPECIFICATIONS 

Series Frequency Range *Standard 
Frequency Output Input tStability 

10'· 60'CI 

PRICING 

10 50 100 
E>!lmates 

500 1000 5000 

Ij'--L"~ 871-874 
18.20 15.60 11.70 

17.50 15.00 11.26 

871 20.80 10.60HZ 3·15V.l0MA 

1-8-n--f-'5-0-H-Z-. 4-9-9.-9 K-H-Z+--'---I "O"=+.5V Max 1-'0-'1-5V-.-'0-M-A+-±-.0-05-%-+-'-00-.0-0-t-5-0.-00-i-37-.5-0-t-2-5-.00-j--2-0.-00--Jl---t---t------l 

10 HZ· 149.9 HZ t.Ol% 104.00 52.00 39.00 26.00 

£~ 16.10 13.80 10.35 

2.0 MHZ· 10.0 MHZ 

1-8_73--f_50_0_K_HZ_._,_.9_9 _MH_Z+_'_M_H_Z-I s::~7;~~M~: 1-7.5_.'_5_V._'0_M_A+_±_.00_5_%_+-_92_.0_0-t_4_6._00-i_34_.5_0-t_2_3_.00---Jj--'_8._40--Jl __ -t __ -t_-----l 

874 5.10 MHZ 7.5·15V,10MA ±.005% 84.00 42.00 31.00 21.00 16.80 14.70 12.60 9.46 

14.35 12.30 '9.22 

13.65 11.70 8.78 

877 100KHZ-700KHZ 100KHZ "0"=+.5VMax. 3-15V,<lMA _25tto'~~50C 82.00 41.00 30.75 20.50 16.40 
"1"=80% of 1----+-"'-:'';;.OO,;,5'''%-''-+---j----i---t---t--~--+---t--_i 

879 2.0 MHZ - la_a MHZ 5,10 MHZ Supply V 3-15V,<3MA -2510 +750C 78.00 313.00 29.25 19.00 16.60 

Operating Temperature Range: 
871-874, 0-60"C 

OTHER FREQUENCIES, STABILITIES AND TEMPERATURE 
RANGES AVAILABLE ON SPECIAL ORDER. 

877, 879, -25 to +7S"C 
t Nominal Calibration : 871-874.& 879, ±.OOS% @ 2S"C ±S"C 

'.000 877, ±.01 % at 2S·C, ±S"C 
Leads: .025" Dia. gold Dumet 
Material: Diallyl Phthalate 

PIN CONNECTIONS 
1. N/C 
2. Common 
3. Output 
4. + Supply Voltage 

PRECISION FREQUENCY STANDARDS 
*Standard Input Stability TemperatureStabillty/Range 1 5 10 50 100 

EStlmatds 
Type Frequenc 0" Oven (lon~ Term) 500 1000 5000 

604 1 MHZ 
24·30V. 115VAC. 

±3xlO-9/Day ±2x10-9/oC -25 to +55°C 157.00 141.00 91.70 72.05 65.50 59.00 58.00 54.50 25MA 7 watts 

614 1 MHZ 
12·15V. 615 5 MHZ ±5xlO-9IDay ±lxl0 9/oC -25 to+55°C 132.00 93.50 77.00 60.50 55.00 46.00 43.00 39.80 

616 10 MHZ 5V±10%, 
3 watts 

624 1 MHZ 15MA 

625 5 MHZ 24·30V. ±7xlO-9 /Day ±5xlO-9 /"C o to 55~C 118_00 83.30 68.60 53.90 49_00 43.00 38.50 36.00 
80MA 

ii 10Mlf ~11~:lr lo~~::!;:":~ 10' STABILITY 43-HOUR SHIPME~rc~l' STANDARD FREQUENCIES 0"-" by') 

IT § 
626 10 MHZ 

80 2~ 1 
70 0 1_50 

'\.,3 l' Material: Gold anodized 
§> 614-626 aluminum 

PIN CONNECTIONS 
Other frequencies, stabilities and temperature ranges avaIlable 
on special order. 

1. 11SVAC 3. N/C 5. (Neg.) 12-1SV Supply 7. Signal Output 
2. +SV Supply 4. (Pos.) 12-1SV Supply 6. 11SVAC 8. Osc./Oven Common 

COMPUTER TERMINAL CLOCK 100 500 EST~~O~TES 5000 Other frequencies, 
stabilities and 

temperature 
ranges available 
on special order. 

SO-3631-1 AND -21 LOW AND HIGH BAUD RATES 19.60 17.15 "4.70 11.02 

I I~ ·Standard Frequencies and Baud Rates: 
22.00 17.60 15.40 13.20 9.40 

~ ~~JN. PIN 80-3631-1 80-3631-2 
±.01 %, 0 to 70"C 
±.OOS% @ 2S"C 
"0" = .SV Max., 
"1" = 2.7V Min. 
+SV, 200 MA 
+SV, 150 MA 

Baud Rate Frequency 
l' 110 1,760 HZ 
2 150 2,400 HZ 

300 4.800 HZ 
600 9.600 HZ 

1200 19.200 HZ 

MONITOR 

Baud Rate 
600 

1200 
2400 
4800 
9600 

Frequency 

9.600 HZ 
19,200 HZ 
38.400 HZ 
76.800 HZ 

153,600 HZ 
Material: 

a to 70·C 
#22 AWG (.025 Dia.) 
gold Dume! 
Diallyl Phthalate 

MONITOR PRODUCTS COMPANY, INC. 
l1li» c 815 FREMONT AVE. / SOUTH PASADENA, CALIFORNIA 91030 / (213) 682-3761 

Vo1.2·430 CATALOG PAGES: (Vol.1·3D1 to 1·972) (VoI.2·3D1 to 2·1196) (Vol.3·3D1 to 3·1420) 

PIN CONNECTIONS: 

2. Standard 1'f See 
~. Freq~encies. 
5: Table 
6. Common (-) 
7. +SVDC 

eem/1973 



SEC. 2300 • CRYSTALS/TUNING FORKS/RESONANT REED DEVICES 

TTL LOGIC CLOCK OSCILLATORS 
48-HOUR SHIPMENT ON STANDARD FREQUENCIES (Indicated by *) 

Monitor expands its line of TTL logic crystal-contrOlled oscillators by 
adding new economy models and offering a wider range of frequencies. 
stabilities, temperature ranges and availability. There's single and multi-

pie output units for DIP and circuit board mounting. And standard fre
quencies are available for 48-hour shipment. With delivery like this 
you don't have to maintain a costly inventory. 

968, 969 SERIES /1-20MHz ! MULTIPLE OUTPUT !TTL LOGIC CLOCK OSCILLATORS! DIP 14-PIN PLUG-IN 
Frequency Range: 

~l 'Standard Frequencies, 
.350 

1 . ~ 

1-W~HZ basic frequency PIN CONNECTlONS:1 968 969 1 968 
1.0, 2.0, 4.0, 8.0 and 968 I 969 5.;0 +- 2 +5VDC 10. +5VDC 

**16.0MHz in same unit 1. +5VDC fa +- 2 6. 10 +- 2 TP 11. +5VDC 
1.25,2.5,5.0,10.0 and 2. fo +- 8 Gnd. 7. Common fa 12.10 +- 16 

** 20.0MHz in same unit 3. +5VDC Gnd. 8. 10 fa +- 8 13. +5VDC 
*'basic frequency 4. +5VDC N/C 9. fa +- 4 fa 4 14. +5VDC 

969 
Gnd. 
fa +- 16 
fa +- 2 
TP 
fa 

.020 X .012 PINS 

~~ .. ~IT 
56 

±.005%, 0 to 70'C ~PR~'~CI~N~G=h~J~::l~~h~~~l~i=1~~~~~ ±.OO5%.@25°C±5°C'00500ESTI,MOOAOTES5000 
"0" = +.5V Max., 

"1" = 2.7V Min. 18.00 15.75 13.50 10.12 

Stability: 
Nominal Calibration: 
Output: 

~=====f=!JJ 
Input: 
Operating Temp. 
Leads: 
Material: 

+5VDC, 35MA 40.00 16.00 14.00 12.00 9.00 
Range: 0 to 70'C 

.020" x ,012" 
Diallyl Phthalate 

OTHER FREQUENCIES, STABILITIES AND TEMPERATURE 
RANGES AVAILABLE ON SPECIAL ORDER. 

967 SERIES / 15-35MHz / TTL LOGIC CLOCK OSCILLATORS 
Frequency Range: 15-35MHz 7. Common (-) 12. Output 

8. Common (-) 13. Output ~l 'Standard Frequencies: 
Stability: 
Nominal Calibration: 

16 and 20 MHz 
±.005%,0-70'C 
±.005% @ 25'C ±5'C 
"0" = +.5V Max., 

PIN CONNECTIONS: 
1. +Supply Voltage 
6. Output 11. Output (Compl.) 14. + Supply Voltage 

PRICING 
~."o---4~ Output: 

"I" ::-: 2.7V Min. 
QuantIty Price Quantity Price Estimate 

T 

I ,,~o FE==F.~:=;fdJ 
TY' 

Input: 
Operating 

Temp. Range: 
Leads: 
Material: 

5 VDC ±10%, 30 MA 

o to70'C 
.020" x .012" 
Diallyl Phthalate 

OTHER FREQUENCIES, STA
BILITIES AND TEMPERATURE 
RANGES AVAILABLE ON 
SPECIAL ORDER. 

1 
5 

10 
50 

100 

72.00 500 
36.00 1000 
27.00 5000 
18.00 
14.40 

800 SERIES / LOW PROFILE / 225KHz-24.99MHz / TTL LOGIC ECONOMY CLOCK OSCILLATORS 
SPECIFICAfiONS PRICING 

OSC Typical Dimension * Typical ESlimates 
Series 

Frequency 
Output Input OSC (Inches) Stability I 5 10 50 100 Range Current 

VOC Drain MA L W H (0°·6O"C) 500 1000 

805 50 HZ 900 KHZ 150 1.5x1.5x.750 ±30 PPM 98.00 49.00 36.75 24.50 19.60 17.15 14.70 

810 16 KHZ· 80 KHZ 30 1.87x1.25x.5 ±80 PPM 90.00 45.00 33.75 22.50 18.00 15.75 13.50 

815 25 KHZ· 80 KHZ ~ 1.25x1.0x.5 ±60 PPM 88.00 44.00 33.00 22.00 17.60 15.40 13.20 
820 80 KHZ 900 KHZ Logic 0: +.2V±.2V 

~ ±60 PPM 86.00 43.00 32.25 21.50 17.20 15.05 12.90 
830 900 KHZ· 1.5 MHZ 

Logic 1: +2.BV Mm. 5± 10% 
±30 PPM 70.00 35.00 26.25 17.50 14.00 12.25 10.50 ~ 840 1.5 MHZ· 3.5 MHZ 15 51.00 25.50 19.12 12.75 10.20 8.92 7.65 

845 3.5 MHZ· 10.0 MHZ 59.00 29.50 22.12 14.75 11.80 10.32 8.80 
850 1O.0MHZ-40.cIMHZ 68.00 34.00 25.50 17.00 13.60 1190 10.20 

12.60 
10.80 
8.10 

5000 

11.02 
10.12 

9.90 
9.68 

7.88 
5.74 
6.64 
765 

'f:~:JI'OMAX' 
*Nommal Calibration: ±50 PPM@25 C "'STANDARD DEliVERY: 50 HZ, 60 HZ, 400 HZ, 1 KHZ, 10 KHZ, 100 KHZ, 500 KHZ, 1 MHZ, 2.0 MHZ, 4.0 MHZ, 5.0 MHZ, 10 MHZ, 20 MHZ. 
Available to-55°C as type 750 series. 

MONITOR HAS HUNOREOS OF OTHER FREQUENCIES AVAILABLE FOR 72 HOUR DELIVERY. CHECK WITH US FOR YOUR REQUIREMENT . 

. ~ -~+ I 3 0 ..l... 

.450.450 

1. NEGATIVE COMMON 3. SIGNAL OUT 
2. POSITIVE SUPPLY 4. SIGNAL OUT 

SPECIFICATIONS PRICING 

Series Frequency Range "'Standard 
Output Input (VDG) Stability 

10 50 100 
Estimates 

Frequency (0°· 60°C) 500 1000 5000 
861 225 KHZ - 999 KHZ +5V ±10%, 40 MA ±.OO5% 90.00 45.00 33.75 22.50 18.00 15.75 13.50 10.12 

"0"= +.5V Max. 
Nominal 8.55 862 1 MHZ· 3.999 MHZ 1.2 MHZ "1"=2.7VMin. +5V ± 10%,25 MA 76.00 38.00 28.50 19.00 15.20 13.30 11.40 

load: 10TH 
Calibration: 

863 4 MHZ 15.99 MHZ 4,5.10 MHZ +5V ± 10%,20 MA ±.OO5% 66.00 33.00 24.75 16.50 13.20 11.55 9.90 7.42 

864 16 MHZ· 24.99 MHZ Gates 
+5V ± 10%, 20 MA @25°C 72.00 36.00 77.00 18.00 14.40 12.60 10.80 8.10 

2, I OTHER FREQUENCIES, STABILITIES AND TEMPERATURE RANGES AVAILABLE ON SPECIAL ORDER. 

" 
j,.5 

'-+--+=+--' 
I 1..,.oo~.50~ I 
~'.5=-.i 861·864 

PIN CONNECTIONS: 
3. Output 
4. Output (Compl.) 

1. +5V (Supply) 
2. Common (-) 

750 SERIES: FULL AMBIENT DIGITAL CLOCKS 50Hz - 40MHz 

Leads: .025" Dia. gold Dumet 
Material: Diallyl Phthalate 

All of the above 800 Series is available in extreme environment military specification configurations as the 750 Series. Call factory for pricing and delivery. 

900 SERIES: .350 TALL DIP PLUG-IN: 50Hz -125MHz 

MONITOR .. c 
eem/1973 

SPECIFICATIONS 

OSC Typical 
Frequency OSC Series 

Range Output Input Current 
VOC Drain MA 

900 50 HZ· 7.9 KHZ 150 
905 8 KHZ· 999 KHZ 90 
910 1 MHZ· 10 MHZ 50 
915 10 MHZ· 25 MHZ 

logic 0: +.2V±.2V 
920 25 MHZ· 75 MHZ 
925 75 MHZ· 125 MHZ 

logic 1: +2.8V Min. 5 ± 10% 

930 1 MHZ 10 MHZ 50 
935 10 MHZ· 25 MHZ 50 
940 25 MHZ· 75 MHZ 70 
945 75 MHZ 125 MHZ 70 

*Nomillal CalibratIOn: ±50 PPM@25 C 
Full Ambient Devices Available at Additional Cost 

PRICING 

Dimension *Typical 
(Inches) Stability 1 5 

L W H (O°·60"C) 

2.0x1.0x.5 ±100 PPM 124.00 62.00 . ±60 PPM 112.00 56.00 
1.0x.75x.5 ±30 PPM 86.00 43.00 

90.00 45.00 
96.00 48.00 
98.00 49.00 

1.0x.75x.350 ±30 PPM 98.00 49.00 
1.0x.75x.350 ±30 PPM 102.00 51.00 
1.0x.75x.350 ±30 PPM 106.00 53.00 
1.Qx.75x.350 ±30 PPM 110.00 55.00 

" " .. -905 Senes: 8·50 KHZ 1.75 xl.O x.5 
50·990 KHZ 1.5" ".0",.5" 

10 

46.50 
42.00 
32.25 
33.75 
36.00 
36.75 
36.75 
58.25 
39.75 
41.25 

Estimates 
50 100 

500 1000 5000 

31.00 24.BO 21.70 18.60 13.95 
28.00 22.40 19.60 16.80 12.60 
21.50 17.20 15.05 12.90 9.68 
22.50 18.00 15.75 13.50 10.12 
24.00 19.20 16.80 14.40 10.80 
24.50 19.60 17.15 14.70 11.02 
24.50 19.60 17.15 14.70 11.02 
25.50 20.40 17.85 15.30 11.48 
26.50 21.20 18.55 15.90 11.92 
27.50 22.00 19.25 16.50 12.3B 

'STANDARD DELIVERY, 1 MHZ. 2 MHZ. 4 MHZ, 
5 MHZ, 10 MHZ. 20 MHZ. 

MONITOR PRODUCTS COMPANY, INC. 
815 FREMONT AVE. / SOUTH PASADENA, CALIFORNIA 91030 / (213) 682·3761 

See YELLOW SECTION for Local Sales and Distributors' Offices 



ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

48-HOUR SHIPMENT ON STANDARD FREQUENCIES (Indicated by·) 

SPEC F COS I I ATI N 

Series "Standard 
Output Input (VDC) 

Stability 
Frequency 10' ~ 60'CI 

. EOI 1, 5 or 10 MHZ "0" =+.5VMax. TCXO = +10 to +15V ±5%, 5MA .5 PPM 
TTl ","= 2.7VMin. Lo ic - +5V tlO% 15MA 

TCXO '" +10 to +15V ±2%, 5MA 
E01 1,50rlOMHZ 10 TTL Load Logic=+5V±10%,15MA .1 PPM 

E03 1,50rlOMHZ 
TCXO = +10 to +15V ±5%,5MA ±5PPM SINE Lo ic - +5V t 10%. 15MA 

WAVE lVPP,IK TCXO - +10 to +15V ±2%, 5MA 

TTL, CMOS OR SINE WAVE OUTPUT 

Monitor's Temperature Compensated Crystal Oscil
lators provide a choice of TT~, CMOS or sine 
wave outputs for Instrumentation and industrial 
uses where power, space and weight restrictions 
preclude the use of an oven for temperature 
stabilization. 

PRICING 

1 5 10 50 100 
Estimates 

500 1000 

213.00 142.00 106.50 71.00 56.BO 44.70 42.60 

22B.00 151.00 114.00 76.00 60.BO 53.70 45.60 

216.00 144.00 10B.00 72.00 57.60 50.40 43.20 

PIN CONNECTIONS 
E01, 2, 3, 4 
1. + Logic Supply 

~2. Common (-) 
3. Output 
4. + TCXO Supply 

5000 

31.95 

34.20 

31.40 

Leads: 

Material: 
Operating 

Temp. 
Range: . 

Frequency 
Adjustment: 
Long Term 

Stability: 

E05,6 
1. NrC 
2. Common (-) 
3. Output 
4. + TCXO Supply 

.025" Dia. ,gold 
Dumet 

Diallyl Phthalate 

O'C to +60'C 

±10PPM 

2PPM/Year 

E04 l,50rlOMHZ Logic = +5V ± 10%, 15MA ±T PPM 231.00 

E05 1,5 or 10 MHZ "0"= +.5V Max. TCXQ=+10 to +15V±5%, 10 MA ±5 PPM 219.00 
CMOS "1"= 80% of 

E06 1,50rlOMHZ Supply V Min. TCXQ=+10 to +15V±2%, IOMA .1 PPM 234.00 

154.00 115.50 77.00 61.60 

146.00 109.50 73.00 5B.40 

156.00 117 .00 7B.50 61.40 

53.90 46.10 

51.10 43.BB 

54.60 46.BO 

34.65 

31.B5 

35.10 

OTHER FREQUENCIES, STA
BILITIES AND TEMPERATURE 
RANGES AVAILABLE ON 
SPECIAL ORDER. 

KOLDWELD STABILITY 
RELIABILITY CRYSTALS 

Monitor's KTO Series Frequency Control Crystals are an extension of 
Monitor's capability in applying KOLDWE~D techniques to crystal packag
ing. These high reliability, low aging crystals offer precision frequency 
control in a subminiature package (TO-5 transistor package). The KX type 
crystals conform to the dimensions and requirements of standard military 
type HC holders and are idealy suited to extreme environments. The KX 
type can be used as replacements for standard HC-6, HC-1S and HC-13 
mil-spec units. 

MONITOR ALSO MANUFACTURES A COMPLETE 
LINE OF CRYSTALS (HC-6/U, HC-18/U, HC-13/U, 
HC-25/U) TO MIL-C-3098 (4 KHz-200 MHz). WRITE 
FOR OUR 40 PAGE CRYSTAL SPECIFICATION 
HANDBOOK. 

Aging 
Typical ... .~ 

u ~ ~ 
x 10-' per 

"'0 c .. day after: .... 
-=~ :8 ... 

"'" ,,~ 

~# .. 
'in ° .. '" ~E 

" -.!! =.5 ..... - "l;-'" ".0 -~ .. '" .. '" ~= .:i .:i ~ .. " .. " ""- ... ,5~ u" u., 'ii= 
.. u .... ~ .. 0 .. :I: :I: :I: E'- 'i:c 'as=. 'a- ,,'" u> 

" o~ .... ~,5 "'. ~cS > .. "" ~ "' ~ U z<C "'''' ... U <Cu "' ... 
KX-I3 Series 

16-looKC NT 6 5-100K 1000 7.0 .007 900 .05 40 7 
9O-200KC E 7 .4·5K 30 8.0 .05 130 .1 50 8 

200·30WlC DD 3 .2·5K 28 8.0 .018 450 .1 50 8 
KX·6 Series 

9o-200KC NT 6 5·50K 270 6.0 .006 900 .05 40 7 
2oo·250KC E 7 I·5K 25 3.0 .02 130 .1 60 9 
200·500KC DT 5 I·8K 30 3.0 .007 350 .1 50 30 9 
3oo·700KC DD 3 I·5K 10 4.0 .01 350 .1 50 8 
400·900KC CT 9 I·BK 8 4.0 .009 400 ,1 50 8 
1.5·3.0MC AT 4 10·300 .45 4.0 .01 300 .05 5 1 .4 
H50MC AT 4 3-80 - 5.0 - * .05 7 2 .6 

KX·I8 Series 
5·lI.9MC AT 4 3·50 .03 4.0 .015 3~0 .05 7 3 .6 
12-150MC AT 4 3·BO - 5.0 - .05 7 3. .8 

KTO· 2 Series 
16·IOOKC NT 6 5·80K .800 B.O .009 900 .05 50 30 9 

KTO-3 Series 
60-200KC NT 6 5-60K 550 7,0 .007 900 .05 50 30 9 

120·350KC E 7 .5·5K 10 B.O .07 130 .1 50 30 9 
325·600KC DD 3 .2·5K 25 4.0 .009 450 .1 50 8 

KTO·4 KTO·8 Series 
350·455KC E 7 I·5K 16 2.0 .015 130 .1 50 30 9 
600·700KC DD 2 .5-5K 9 3.0 .017 450 .1 50 8 

KTO·5 .Series 
455·524KC E 9 I·5K 7 2.0 .015 130 .1 60 40 9 
525·649KC DT 7 I·IOK 12 2,0 ,005 400 .1 60 40 9 
650·IOOOKC CT 9 I·BK B 2.0 .005 400 .1 60 9 
9·11.9MC AT 4 3·40 .025 5,0 .016 3~ .05 7 3 .6 
12·150MC AT 4 3-80 - 5.0 - .05 7 3 .8 

KTO·B Series 
2-BMC AT 4 3·300 - 4.0 .015 300 .05 5 1 .5 

.~ 
MC18 

KTD5 SHOWN WITH CASE 

REMOVED 

KOLDWELD CRYSTALS 

KX-6 KX-13 

KTO ALL HEIGHTS NOMINAL 

KTD8 

KX-IB 

~ij ~~ ~H ~.~~-
KTO-2 KTO-3 KTO-4 KTO-5 KTO-6 KTO-B 

MONITOR MONITOR PRODUCTS . COMPANY, INC. 
IIIPC 815 FREMONT AVE. / SOUTH PASADENA, CALIFORNIA 91030 / (213) 682·3761 
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SEC. 2300· CRYSTALS/TUNING FORKS/RESONANT REED DEVICES 

FILTERS/CRYSTAL & LC ORIGINATORS OF THE "INITIAL 
FILTER ANALYSIS CONCEPT." 

Monitor's "Initial Filter Analysis Concept" can 
save you many hours of time, and money when 
specifying crystal filters. 
With the increasing complexity of today's com
munication requirements, the initial specification 
of filter characteristics becomes difficult. Over 

or under specification can lead to significantly increased costs in the 
end item. Misconceptions be:ween supplier and customer as to the exact 
letter of the specification can also be costly. 
Purchasing's job becomes almost impossible when price versus capability 
must be evaluated. It can be extremely costly to choose the lowest 
bidder if he does not understand and have the capability of producing 
the network required. 
To this end, Monitor would like to present for your consideration, the 
INITIAL FILTER ANALYSIS CONCEPT. Essentially, the concept entails 
taking the preliminary filter specifications based on system requirements, 
and designing a device to best approximate or completely satisfy the 
specification. 

Figure 1. Amplitude and delay Response 
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FREQUENCY IN MHZ 

INPUT FILE?DATA 
TIME?N 
TRAN,ORIVE.COMB?T 
FREQ?N 

Filter No. XXX X (Elliptic Function) 
Transfer and Driving Point Tabulation 

LOSS 8.06453 118.915 DEG 1.00000E+07 

ATTEl··1 DELFI"I' F'r1R:::E 
Ill: r1ICPO:;::EC DE"GF'EE·':; 

:,4. '~1 
4'7'. ~.:::: 

HZ 

10005500 _ EXAMPi.,;7 -~.~:. :~:~ 115 

1<3006000 :!.~! .::~ . .}: OF PF/INTO .-"". 
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11210112101211 14.15 75.32 -62.21 242':;' 
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1 t10150121 1 30.E:7 '3:::.72 22.95 14()1 
1001749'3 37.54 27.!·59 '+7.7:':: 2654 
1002.X Actual insertion loss 7.06637DB-6.000DB ,2 
100224 Insertion loss =1.06637DB l:' 
10025(1I;:Jt:1 .... ..34 
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With the "INITIAL FILTER ANALYSIS" the customer receives a computer 
analysis in plot and tabloid form, ending in recommendations and a 
summary. The following is a typical "INITIAL FILTER ANALYSIS," 
Figure 1 Plot and tabulation of Amplitude, delay, phase and 

impedance driving point. (Note examples below.) 

Figure 2 

Summary & 
Recommendations 

If required or desired, complete pulse response in 
plot and tabulation. (Note examples below.) 

Comments are supplied as to considerations that 
should be taken for environmental extremes, size, 
packaging conditions, and if appropriate, recom~ 
mended modifications of specification for cost 
reduction. 

With Monitor's 
design can be 
p lete details. 

"INITIAL FILTER ANALYSIS CONCEPT," confidence of 
assured. Please call or write Monitor Products for com~ 

Figure 2. Pulse Response 
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Filter No. XXXX (Gaussian) 
Transfer and Driving Point Tabulation 
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Vol. 2 ACTIVE COMPONENTS {CIRCUIT ASSEMBLIES {CONTROLS & DRIVES 

SUBMINIATURE PIEZOELECTRIC TUNING FORKS 

MICRO'OR.® TYPES EFM-R & S 

STANDARD FREQUENCIES (Hz) 

367.5 532.5 697.5 862.5 1000 
382.5 547.5 712.5 877.5 1500 
397.5 562.5 727.5 892.5 1700 
412.5 577.5 742.5 907.5 1900 
427.5 592.5 757.5 922.5 2100 
442.5 607.5 772.5 937.5 2300 
457.5 622.5 787.5 952.5 2500 
472.5 637.5 802.5 967.5 2700 
487.5 652.5 817.5 982.5 2900 
502.5 667.5 832.5 997.5 
517.5 682.5 847.5 

The Types EFM-R and S are piezoelectrically driven sub
miniature tuning forks particularly suited for commercial 
control applications. The EFM-R is strictly a receiving or 
decoding unit. The EFM-S is a transmitting or coding 
unit only. 

Both units are extremely compact and designed to pro
vide long term precision and reliability. Many specific fre
quencies, including those listed on the right and all stan
dard E.IA frequencies from 288.5 Hz to 3,000 Hz, are 
available in standard units. Non-standard frequencies are 
also available on special order. 

E.I.A. Standard Frequencies from 288.5 to 3,000 Hz are 
also available. Non-standard frequencies within the above 
frequency range are available on special order. 

Ordering: Specify model, type and frequency. 
Example: EFM-R-367.5 or EFM-S-367.5 

APPLICATIONS 
o Tone Signaling 
o Coding and Decoding 

SPECIFICATIONS (Identical for both units) o Alarm Systems 
o Garage Door Openers 

Frequency 288.5 to 3000 Hz 
Range 
Frequency 288.5 to 999 Hz; ± 0.5 Hz 

o Sound Multiplexing 
o Remote Control Systems 

Accuracy 1000 to 3000 Hz; ± 1.0 Hz 
o Paging Systems 
o ·Traffic Signal Controllers 

Input and 300K {} 
Output 
Impedance 
Insertion 10dB max. 
Loss* 
Temperature 3.5 X 10-5;oC max. 
Coefficient 
of Frequency 
Temperature -20 to +60°C 
Range 
Weight 0.16 oz. (4.5g) 

(approx.) 
- E, 

• Insertion Loss = 20 Log - -6 (dS) 
. E. 

DIMENSIONS 

MURATA CORP. OF AMERICA 
2 Westchester Plaza, Elmsford, New York 10523, U.S.A. 
Phone: 914-592-9180 0 Telex: 137332 

MURATA MFG. CO., LTD. 
Nagaokakyo-City, Kyoto, Japan - Phone 075-921-9111 
Cable Address "MURATA KYOTO," TELEX 5429901 
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SEC. 2300 0 CRYSTALS/TUNING FORKSI RESONANT REED DEVICES 

ta.. FREQUENCY 
CONTROL DEVICES 

Write for catalog and pamphlet on 
"Writing Crystal Specifications". 

Write for new 
catalog and pamphlet on 

"Writing Crystal Specifications" 

CRYSTALS 
Leadership in the design and manufacture of low frequency crystals enables 
us to provide the widest variety in choosing the proper crystal for your 
application. Dependable quality and producible specifications help you to 
keep your production schedules. Complete spectrum coverage from under 1 
KHz to over 50 MHz means one source that can handle most applications. 
For technical information, see our catalog. 

OVENS 
Crystal and component ovens that employ 
dynamic thermal design and utilize the best 
components and construction techniques. 
Either standard or custom designs to pro
vide optimum performance for your 
application. Contact us for details. 

Electronic or Thermostatic Control 

Oscillator Dimensions 

Type Designation Dimension "a" Dimension "b" 

TO - 2110 
TO - 1510 
TO - 1107 

2.1" 
1.5" 
1.1" 

~n;t height i 5 indi~.ated by ~.uffix letter, in . '" 
Incrl.'ments. A =.1 , B =.2 etc. 

Stand"rd Supply Voltage: 5V 
Standard Output: TTL & DTL Compatible 

1.0" 
1.0" 
0.7" 

Complete application assistance followed by prompt, 
dependable delivery of reliable frequency control 
devices will help enswe'the success of your product. 
Contacting our sales representative or factory will 
bring a rapid, useful response. The value of our 
service is enhanced by allowing us to work 
with you early in the design stage. 

OSCILLATORS 
Northern Engineering offers a complete line of 
Digital, Card & Temperature Controlled Oscillators 

FREQUENCY RANGES 
Dpt. listed is only typic.1 -
Please consult us with 

n"etlteell Gllflilleeeillfl 
.eal"eatDeieJ. #I #I #I INC. 
357 B.loit Street. Burlington, Wisconsin 53105 Phone: Are. Cod. 414 763-3591 

Please contact us with your needs. 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Dffices Vol.2 0 435 



Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

ovens 
========PROPORTIONALCONTROLCRYSTALOVENS======== 
Ne,w technology in circuit design now provides low 
co~t proportional control crystal ovens. High reli
ability, low sustaining power consumption and 

Model ADP5 
A side access oven for 5 
HC-6/U crystals. For ACt 
DC operation. Wire leads 
for circuit board mount
ing. 

ADP4 
For 4 HC-6/U crystals, 
has center shield. For 
AC/DC operation. Wire 
leads for circuit board 
mount 

noiseless operation. A representative few of many 
available models are shown. -Available in standard 
temperatures and voltages. 

Model PC2-20 
A precision oven for 2 
HC-61 U crystals or com
ponents. Octal base. 115 
VAC. Models for DC volt
ages available. 

Model T05P 
For T05 crystal, Tran
sistor or I.C. 5, 12 or 24 
VDC. A wide range of 
temperature models. 

==PROPORTIONAL CONTROL COMPONENT OVENS== 
Ovenaire offers a complete line of component ovens, 
from PCB mount mini-ovens for solid state and IC 
designs to large cavity area ovens for more sophisti-

CO-1142 
Cavity area 2 13/16" x 4" 
x 13/16" high. 24V DC. 
Temperature +60°C to 
+85°C, factory set. 

Model CO-1139 
Cavity area 21/2" x 4V2" 
x 1%" high. 12V DC. 
Temperature +60°C to 
+85°C, factory set. 

cated systems. A few of many available standard 
designs are shown. Custom design capabilities to 
meet most exacting requirements. 

Model CO-1128 
Cavity area 2V2" x 2V2" 
X 0/8" high. 28V DC or 
115V AC. Temperature 
+60°C to +85°C factory 
set. 

Model CO-1D90 
Cavity area 2 47/64" x 
2 21164" x 1 3/32" high. 
28V DC or 115V AC. Tem
perature +60°C to +85°C 
factory set. 

====THERMOSTAT CONTROL OVENS==== 
For more than a decade, Ovenaire has been recog
nized as the leader in thermostat controlled ovens. 
This proud reputation continues with a full line of 

crystal and component ovens featuring the reliable 
snap action thermostat. 

Model SA2 
For 2 HC-6/U crystals. 
Fast warmup, low power. 
6 to 28V AC I DC. All stan
dard temperatures. 

Mode 
For 4 HC-6/U crystals. 
Fast warmup, low power. 
6 to 28V ACt DC. All stan
dard temperatures. 

Model MSA12 
For 12 HC-25/ U crystals. 
Minimal cycling. Circuit 
board mount. Standard, 
AC/DC voltages and tem
peratures . 

• OVenGI.e 
DIVISION OF WALTER KIDDE & COMPANY. INC. 
706 FORREST STREET - CHARLOTTESVILLE, VIRGINIA 22901 
TELEPHONE 804-977-8050 TWX 510-587-5461 CABLE "OVENS" 
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I SA12 
For 12 HC-61 U crystals. 
Wire leads or terminals. 
Standard AC/DC voltages 
and temperatures. 
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SEC. 2300 - CRYSTALS/TUNING FORKS/ RESONANT REED DEVICES 

frequency conlrol devices 
Ovenaire has the capabilities, experience and production 
techniques to meet the most exacting crystal oscillator reo 
quirements. From high precision military requirements to 

volume production for competitively priced systems. Select 
a standard design series from the tables on these pages or 
contact us for special requirements. 

:~~ S~!B~~T~I::STALOSCILLATORS 8t31frfb.;:1 I fl:0 
, STANDARD .045 I~ ---I t"A" SQUARE\'I 

OCTAL BASE -11:::..-3.700 MAX. \ 

DIMENSION "A" OSC 18 SERIES 214 FINE~ COARSE FREQ,ADJe'> 
OSC 48 SERIES 2 LOCATED ON THIS SURFACE 

FEATURING: 
• Precision Glass Enclosed 

Crystals 

• High Gain DC Proportional 
Oven 

• Low Power - 3 Watts at +250 C 

• Designed for Hi-I mpact Shock 

• Now in 6th Year of Production 

• Unbeaten for Price and 
Performance 

Options -
Logic Output, VCXO Control, 
Supply Voltage: 

COARSE AND FINE 
PISTON TRIMMERS SINGLE PISTON TRIMMER 

+12 VDC, +15 VDC, +28 VDC 
Technical data subject to change 

PRINTED CIRCUIT MOUNT CRYSTAL OSCILLATORS IMHz to 150MHz 
.EXTENDED CAPABILITY 

ORDERING INFORMATION 

- LOGIC LEVELS 
TO 60 MHz 

-SINE COVERAGE 
TO 150 MHz 

- FAST PROTOTYPE 
SERVICE 

-LOW COST 

-SMALL SIZE 

• RELIABLE 

Specify Series Number and Desired Frequency 
Example: 8.3 MHz Logic Unit would be OSC 51-1-2 (8.3 MHz) 

eem/1973 

• OVenGl1e 
DIVISION OF WALTER KIDDE & COMPANY. INC. 
706 FORREST STREET - CHARLOTTESVILLE, VIRGINIA 22901 
TELEPHONE 804-977-8050 TWX 510-587-5461 CABLE "OVENS" 
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FIG 1 

Pin Connections 
PI N 1 +VSUP PI N 30VDC 
PIN 20VDC PIN 4 OUTPUT 

FIG 2 

Pin Connections 
PIN 1 +VSUP PIN 30VDC 
PIN 20VDC OSM OUTPUT 

Vol.2-437 
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frequency control devices 
OVEN STABILIZED 
OSCILLATOR SERIES 
Ovenaire produces many types of ovenized crystal oscillators to 
meet widely varying performance needs. Your ovenized oscillator 
requirement can be customized from one of these proportionate
ly controlled standards. 

Available in sine and square wave output. 

lOGIC lOGIC lOGIC lOGIC NONE 

_30° to +55° 0° to +55° _20° to +60° _10° to +60° 

5xlO .,Orc 1x10 ·,/·c 1xlO·arC 2x10· arc 

±lx10·6 ±5xlO·T ±5xlO -T ±lxlO -6 ±lx10 -6 

IN 30 MIN IN 5 MIN IN 45 MIN IN 30 MIN IN 30 MIN 

10 to 15W 25 WAITS 3.6 WAITS 8 WAITS 8 WAITS 

2 WAITS 1 WAIT APPROX 2.5 WAITS 

115V AC 24V DC 24V DC 28VDC 28V DC 24V DC 

15V DC 

..... I 0' .,(.04001")"1"' 
Ofij.nODlAa.c. 

FIG. 1 

FIG. 2 

'~ 

II.,-----~ Q 
~:E~"~:,/..~:~:C~ATlO 

OICS' 'L:_ 1.7'0' .011 
01(:11:4 'L'. 5.S71' .011 

FIG. 3 

'_,u.~ 

~Q ~ 
- ........ ~""' .... 

TCXOSERIES Supply Voltage +12VDC. (+5VDC to +20VDC Optional) 

Logic Compatible Output -

["'D'P"X" LiLJ r'" 

~*" ''''Q ~ =--~~ I ,.z,or' 
_~ .121 

-'l::::I 61 

4~40 1fT; STUDS 

:t PLACES 

±2xlO- 8 REF +25°C 

IxlO- 8/YR 

ow .31'501" I.e. ±5xlO -8 ±8x10 -8 

- 5°C to +60'C 

±lx10·8 

REF +25°C 

lxlQ-8/yfI 

±1.5x10-tl REF +25°C 

2.5xlO- 8/YR 

±5x10·· ±8x10·8 

VCXOSERIES AVAILABLE IN VARIOUS PHYSICAL CONFIGURATIONS 

• Frequency Range 5 to 50 MHz • ±100 PPM to 0.2 PPM Stabilities • Oven and Non-Oven Models 

• ±0.005% to ±0.03% Deviation • Low Distortion F.M. Oscillators • Compact Size • Technical data subject to change 

Vol.2·438 
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SEC. 2300· CRYSTALS/TUNING FORKS/RESONANT REED DEVICES 

Breakthru at Ovenaire 2 to '10 MHz 
OSC 44 - 2 SERIES--------PC B MOUNT 
OVENIZED CRYSTAL OSCILLATOR PERFORMANCE AT TCXO PRICES 

• PROPORTIONAL OVEN CONTROL • LOW OVEN POWER 
• CHOICE OF THREE PACKAGES • COMPACT, WEIGHS 4 OZ. 
• DETAILED PERFORMANCE SPECIFICATION • SINEWAVE OUTPUT 
• LOW AGING GLASS ENCLOSED CRYSTAL • PRECISION PISTON TRIMMER 

• ALSO AVAILABLE WITH LOGIC OUTPUT 

• AMBIENT STABILITY ---------- ±41110-1 MAXIMUM FROM -IO·C TO +60·C REF +25·C • 

• OSCILLATOR VOLTAGE STABILITY 11110-1 PER 5% VOLTAGE CHANGE • 

• OVEN VOLTAGE STABILITY 61110-1 PER 5%. VOLTAGE CHANGE AT +25"C • 

• SHORT TERM STABILITY 11110-' RMS PER 10 SECONDS OR BETTER • 

• WARM-UP FROM +25·C TO WITHIN 1.5 PPM IN LESS THAN 10 MINUTES • 

• OVEN POWER DURING WARM-UP 4.5 WATTS MAXIMUM • 

• STEADY STATE OVEN POWER 1.6 WATTS TYPICAL AT 25·C • 

• OVEN SUPPLY CHOOSE FROM +15VDC,+20VDC,+24VDC,+28VDC ±IO% • 

• OSCILLATOR SUPPLY +12 VDC OR +15 VDC ±5%. AT 15 mA TYPICAL • 

OVENAIRE CAN SUPPLY YOUR PRODUCTION REQUIREMENT 

MOUNTING SURFACE 
PROVIDES PCB PINS 
AND THREADED INSERTS. 

PACKAGE 
X 
Y 
Z 

MOUNTING SURFACE 
2.50" x 1.10" 
1.15" x 1.25" 
2.56" x 1.19" 

ORDERING INFORMATION FRE.Q. BAND 

HEIGHT 
I. 31" 
2.15" 
1.90" 

FREQUENCY 

PROTOTYPES AVAILABLE 
IN 2 TO 4 WEEKS ON 
STANDARD FREQUENCIES. 

Example: OSC 44 -2-3 Y at 10Mhz +24VDC +12VDC 
OSC B+ 
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MECH. PKG • OVEN B+ 

• OVenGlre 
DIVISION OF WALTER KIDDE &COMPANY. INC. 
706 FORREST STREET - CHARLOTTESVILLE, VIRGINIA 22901 
TELEPHONE 804-977-8050 TWX 510-587-5461 CABLE "OVENS" 

See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2 0 439 



Vol.2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

0 1' IO/AlaS GE~~~~~~~~:~U~~:TS V II trI MICROWAVE COMPONENTS 

REFERENCE DIOPES 
THERMOCOUPLES 

TRANDUCERS 

LASER 
CRYSTALS 

CAVITY SIZES 
FROM .182" x .300" X .750" 

TO 2' X 2' X 2' (or larger) 

STABILITY D.C. 
TO ± .0005 5·40 VOLTS 

OVEN POWER A.C. 
8.3 -117 VOLTS 50 - 400 Hz 

ZERO CROSSING 
PROPORTIONAL 

ENVIRONMENT DESIGNS 
FOR: 

CUSTOM 
MODIFICATIONS 

DEGREE/DEGREE DIGITAL (SOLID STATE) 
PROPORTIONAL 

SPACE 
GOVERNMENT 

INDUSTRIAL 
COMMERCIAL THERMOSTATS 

THE 3147 SERIES 

• DC PROPORTIONAL CONTROL CIRCUITRY 
• COMPLETELY SOLID STATE 
• EFFICIENT PACKAGING 
• OVER 20 PROVEN THERMAL DESIGNS 
• RUGGED PACKAGE FOR HIGH SHOCK AND VIBRATION ENVIRONMENTS 
• WIDE VARIETY OF APPLICATIONS 

Typical customer applications of this low profile device for temperature stabilizing: 
• Oscillator Circuits • Crystals 
• Filters • Thermocouple References 
• Reference Diodes • Microwave Circuitry 
• Operational Amplifiers • Tuned Circuits 

• Small Delay Lines 

Oven Industries has listed cross sectional speCifications for some of the more popular versions 
of this oven series as a short form catalog. Find the unit most suited for your application and 
order by model number. 

Engineers requiring additional technical information for exact applications - CONTACT the 
factory or our Sales Representative for a design review. 

CayitySizt CaseSiu TemperalureD'lreeC Power 
Header Mountinl Model Prices 

C8\lity Stab~ity Ambient Supply Number 1·3Units 

1.950X1.950Xl,OOO 2.562X2.937Xl.500 +65 ±.OOB fiXED 2BVDC±I% BPINHOOKED (4) 6·32 STUDS 3147·1 $109.25 
1.950X1.950Xl.OOD 2.562X2.937Xl.S00 +75 ±l.O ·5510 +60 12VDC 21 PIN HOOKEO (4J 6·32 STUDS 3147-2 $119.75 
1.950Xl.950XI.000 2.562X2.937Xl,SOO +65 ±.OO8 fIXED -24VDC±I% FLY LEADS (4) 6·32 STUOS 3147-3 $109,25 
1.95OX1.950Xl.OOO 2.562X2.937Xl,5O{) +50 ±.O08 fIXED 24VOC±I% 11 PIN TURPET (41 6·32 STUOS 3147-4 $129.25 
1.95OX1.950XLOOO 2,562X2.937Xl.500 +40 ±.O03 FIXEO 28VOC {21n PIN HOOKED (4)6-32 STUDS 3147·5 $114.50 
1.950Xl.950Xl.OOO 2.562X2.937Xl.500 +70 +1.0 +1510 

+50 2BVOC (2J14PINPtUGS (416·32STUOS 3147-8 $123.85 
1.950Xl.95DX1.000 2.562X2,937Xl.750 +90 ±O.5 010+80 28VOC (6)ntTERCONS (4)6·32STUOS 3147-9 $125.50 

&OSM211 
1.950Xl.950XI.OoO 2.5S2X2.937XLSOO +50 ±O.25 ·20 to +35 24VOC 8PINHOOKEO (4) 6·32 STUOS 3147·10 $114.25 
1950X1.950Xl.OOO 2.562X2.937X1.500 +70 ±0,5 ·1010 +60 ·21to·28VOC 9PIN MINATURE (4) 6·32 STU~S 314J.11 $109.25 
1.950Xl.950Xl.0OO 2.562X2.937X1.500 +45 ±.OO8 FiXED 24VDC±I% II PIN TURPET {4JS·32 STUDS 3147·13 $109.25 
1.950X1.950Xl.OOO 2.562X2.937Xl.500 +65 ±O.25 ·2010 +50 28VDC±I% 5PINPIERCEO (4)6·32 STUDS 314J.i4 $109.25 

&fLYlEADS 
1.950XI,95DXI.OOO 3.000X3.500X2.500 +75 ±O.l' +15 to 

+65 12VOC±I% BPINHOOKED (4)6·32STUOS 3147-16 $133.00 
1.700xl,70QX.625 2.562X2.937XI.250 +50 ±1.0 +15 to 

+35 2BVOC±1O% 9PIN MINATURE (4}6·32STUOS 3147·17 $109.25 
1.950XI.95DX1.000 2.562X2.937XI.500 +75 ±0,5 ·2010+60 2BYOC±I% 21 PIN HOOKEO (4) 6-32 STUDS 3147·18 $114.25 
1 950Xl.950Xl.OOO 3.000:0.500X2.500 +65 ±OJ 010+50 15YOC 21 PIN HOOKEO (4}6-32STUOS 3147-19 $140.00 
1,950Xl.950Xl.OOO 2.562X2.937X2.000 +65 ±0.5 010 +50 28yac 21 PIN HOOKED (4) 6-32 STUDS 3147·20 $115,00 
1.950X1.950Xl,OOO 2.562X2937X1.500 +75 ±0.5 -toto +60 28YOC 8PINPlUG (4)6-32STUOS 314],21 $109.25 
1.950XL95DX1.000 3.QOOX3.500X2,SOO +75 ±O.1 +1510 

UNIQUE, NONCOMPETITIVE SERVICE 
+65 24VDC 8PINHOOKEQ (416-32STUOS 

L950Xl.950Xl.000 2.562X2,937XI,500 +65 ±2.5 -1010 +50 2BVDC±.25V TERMINALS & MOUNTING 
RIGID COAX ACCESS BRACKETS 

L950Xl.950Xl.000 2.562X2,937XI,500 +65 ±.O5 FIXED ·24YOC±I% BTERMINAlS (4) 4,40 STUOS 
• TEMPERATURE STABILITY: ("CI"C) (± O.OO5°C/"C) 

MANY ADDITIONAL MODIFICATIONS ARE READILY AVAILABLE 

3147·22 
3147-23 

3147-24 

$133.00 
$109.25 

$145.00 

We invite you to explore new ideas with the assur
ance of complete confidence. OVEN INDUSTRIES, 
INCORPORATED is an independent company which 
is NOT in the Oscillator or Crystal business. 

telnperature 
controllers 

A.C. 

DIGIPROP Zero Crossing 
"7 to 440 Volts RMS 
50 to 400 Hz 
Full Proportional Or On·Off 
Adjustable Bandwidth 
, Phase and 3 Phase Wye or Delta 
Up to 40 AMPS/Phase 
Industrial OEM and Government Use 

WRITE FOR YOUR FREE COpy OF CATALOG NO. 0273 
ON OVENS AND TEMPERATURE CONTROLLERS TODAY! 

D.C. 

5·40 Volts 
Temperature Stabilized 
Very High Reliability 
Fully Proportional 
Government & Space Use 
Industrial OEM 

( J OVEN INDUSTRIES, INC. 
1106 E. SIMPSON RD. P.O. BOX 229 

MECHANICSBURG, PA. 17055 PH. (717) 766-0721 Cable: "OVENMETRIC" 

Vol.2·440 CATALOG PAGES: (Vol.1·301 to 1'972) (VoI.2·301 to 2·1196) (Vol.3·301 to 3'1420) 

PROBES 
TEMPERATURE RANGES 

·65' C to + 425' C 
_85' F to + 800' F 

SHAPES 
Coated 

Beads With Leads 
Metal Tubes 
Metal Plates 

eem/1973 



SEC. 2300 • CRYSTALS/TUNING FORKS/ RESONANT REED DEVICES 

ISO-FORK® OSCILLATORS 
Output frequencies from 1.0 to 20,000 Hz. Abso
lute frequency accuracies from ±.10% to 
± .001 %. Operating temperature ranges up to 
from -55°C to -I- 100°C depending upon accu
racy. Wide choice of DC inputs from 5 to 28 volts 
and output waveshapes such as logic-clock, 
square or sine. Full MIL shock and vibration en
vironmental capability, hermetically-sealed de
signs. Also ultra low current versions, miniature 
sizes, specials to suit either your performance or 
packaging requirements. 

ISO-FORK® FILTERS 
Narrow-band, band-pass, frequencies from 1,000 
to 20,000 Hz. Butterworth 3 db bandwidths from 
.04% to .40% of center frequency, 60 db to 3 db 
shape factor 32 to 1, center frequency stability 
better than ± .001 % 1°C. 2 pole or 4 pole stagger
tuned with active circuitry to stabilize bandwidth 
and provide insertion gain of 100 (40 db) at cen
ter frequency. 1 K input Z, up to 1.0 volt rms out
put into 10K, dynamic range greater than 72 db, 
-I- 15 VDC input at 20 Ma. Specials to suit your 
requirements. 

ISO-FORK® 
OPTICAL MODULATORS 
Frequencies from 40 to 1,000 Hz ... for modulat
ing or chopping either light or energy beams. May 
often be used to replace motor driven choppers, 
offering weight and power savings plus no need 
to lubricate. Particular design and construction 
provides exceptional fork balance and high resis
tance to shock and vibration for most MIL specs. 
Tine ends may be fitted with shutters, lenses, or 
mirrors to suit your special requirements, various 
drive circuits available. 

) -,: - 20 I-+--+-lftt-t 
I-+--+-lftt-t 

- 3 0 I-+--+-l++-+ 
1-+-+1++-+ 

db -40 1-+-++-1++ 

1- ,0 1---+--11-+-11--++--+-+-+--+--+-+--+---1 

1:::~-++-'-+--1 
-80 

The Iso-Fork® is a modern, unique, high-performance concept of the conven
tional tuning fork. Our products are widely used in designs ranging from test 
sets to computers to electro-optical systems ... from laboratory to satellites ... 
for commercial, industrial, or military applications. 

Philamon®INCORPORATED 

90 HOPPER STREET I WESTBURY, NEW YORK 11590 I PHONE: (516) 333-1700 I TWX: 510-222-4749 
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Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

Vol.2.·442 

STANDARD MODELS 

MONOLITHIC 
CRYSTAL FILTERS 
For the best in monolithic and tandem monolithic 
crystal filters, talk to the leader and only specialist 
in the field. If you're now using standard ·crystal 
filters, or if you've been holding off because of cost, 
size or performance, we'd like to show you how 
monolithics can do the job better for less. We've 
been making them longer (since 1967) and making 
more of them than anyone else. 

For low cost, take our 10.7 MHz and 21.4 MHz integrated crystal filters. All models are 
available off-the-shelf. All feature tandem monolithic construction for minimum size and 
high stopband performance. Our 10.7's and 21.4's are available in upright, flatpack, p.c. 
assemblies or sets of monolithic units for assembly on your own board. 

Guide to Standard 10.7 MHz Models 

13 kHz 15 kHz 30 kHz No. Poles Dimensions 
Bandwidth Bandwidth Bandwidth (Resonators) WxLxH 

2194F 2195F 2196F 2 . 185x .432x.45 
1463 1464 1465 4 .47x.59x.60 
1466 1467 1468 4 .63x.89x.23 
1469 1470 1471 6 .47x.59x.60 
1472 1473 1474 6 .63x 1.32x.23 
1475 1476 1477 8 .5Ox.75x.60 
1478 1479 1480 8 .63xl.75x.23 
1433 1434 1435 8 1.02x2.39x.52 

Models 1433 - 35 interchange with commonly used conventional crystal filters. 

Standard European configurations are also available. 

Guide to Standard 21.4 MHz Models 
Maximum 

13kHz 15kHz 30kHz No. Poles Dimensions 
Bandwidth Bandwidth Bandwidth (Resonators) WxLxH (In.) 

2249F 2250F 2251F 2 . 185x.432x.45 
1617 1618 1619 4 .47x.59x.60 
1620 1621 \622 4 .63x.89x.23 
1623 1624 1625 6 .47x.59x.60 
1626 1627 1628 6 .63x 1.32x.23 
1629 1630 1631 8 .50x.75x.60 
1632 1633 1634 8 .63x 1. 75x.23 

PTI also offers standard models at many other popular frequencies including 5.26. 6.46,- 8.0, 16.9. 20.0. 30.0, 32.0, 
75.and 156 MHz. 

CUSTOM MODELS 
The same cost saving techniques of PTI standard integrated crystal filters can be applied 
to your high volume custom requirements in I-F filtering, spectrum clean-up, parametric 
up-conversion and front-end filtering, just to name a few. PTI engineers will work with 
you from start to finish to meet your specific requirements from 5 to 300 MHz. They'll be 
glad to discuss performance characteristics, packaging and cost. Prototypes are usually 
available within 4 to 6 weeks. Specification forms are yours for the asking. Write or call. 
If you have questions about monolithics, we've got the answers. 

Piezo Technology Inc. 
2400 biversified Way 
Orlando, Florida 32804 
305-425-1574 
TWX 810-850-4136 

The standard In monolithic crystal filters 

CATALOG PAGES: (Vol.1·301 to 1·972) (VoI.2·301 to 2·1196) (Vol.3·301 to 3·1420) eem/1973 
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Q- Tech Corporation 
PIONEERS IN HYBRID TECHNOLOGY 
STATE OF THE ART DEVELOPMENT 

MINIATURE 
CRYSTAL CONTROLLED 

OSCILLATORS 

A unique design technique has been utilized to produce these 
reliable crystal controlled clock oscillators which have an out· 
put capable of driving a multiple TTL or CMOS load. Q·Tech 
clock oscillators will start under any combination of tempera· 
ture and voltage. The use of hybrid technology, combined with 
thin film circuitry, results in an exceptionally high degree of 
reliability. This, together with optimum three and four point 
mounting of the quartz crystal results in a unit capable of 
withstanding high levels of shock and vibration. Life tests at 
85°C resulted in 300,000 hours MTBF. 

Q·Tech Clock Oscillators are available in 3 types: TO·5 (8 lead), 
TO·8 (12 lead), and DIP (14 or 16 lead). The TO·5 unit covers 
a limited frequency range, while the TO·8 and DIP both have 
an extremely wide output frequency range for an exte'lsive 
variety of applications. 

Output 
Wavefore • Square 

Risetime & Falltime 

Level· "1" 

Level· "0" 
Fan Out 

Phasing 

TTL 

::; 60·40 Symmetry' 
Less than 10 nsec. 

@ 10 MHz 

2.8 Volts Min. 
0.4 Volts Max. 

10 TTL Loads 
(54H/74H) 

Single, Complemen· 

CMOS 

50·50 Symmetry 

100·200 nsec 

Supply Voltage 

o 
10 CMOS Loads 

tary, or 3 Phase** 
Supply Volts +5.0 ±.5 Volts 

*50·50 Symmetry available below 12 MHz 

HIGH PERFORMANCE 
CRYSTAL FILTERS 

+5 to + 15 Volts 
'*DIP only 

T 
370" max. 

L~ 
~260"max~ 

TO·5 

1 l~max 
IIIII~ ~.B90"max. 

Frequency Range 

TO·5 - 500 KHz to 25 MHz 

TO·8 or DIP - 1 Hz to 25 MHz 

Frequency Stability (aging) 

Frequency Stability vs. Input Volts 
Frequency Stability vs. Load 

Provision for Gated Output is 
available 

Multiple Output Frequencies 
available 

Fine Tuning by External 
Capacitors avai lable 

1 2 3 
0 0 0 

0 0 0 ,. 13 12 

n 
.500" 
max. 

LJ'--------.I 
I-.~~~ .. ...j 

TO·8 

DIP 
H·100" 

• 5 6 :;T 0 0 0 b-
.520" 

!l 0 0 0 ~-11 10 9 

Typical Tolerances 

±.005% to -55°C to + 125°C 
±.0005% to O°C to +50°C 
±.005% to - 55°C to + 125°C 
±.0005% to O°C to +50°C 
5 x 10" to 30 days 
1 x 10.5 to 1 yeilr 
2 x 10" for 10% change 
1 x 10" for 20% change 

11529 WEST PICO BOULEVARD 0 LOS ANGELES, CALIFORNIA 90064 0 PHONE (213) 473·1105 
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REEVES-
HOFFMAN 
Described are typical units of commonly used 
types. Descriptive data, including measured capa· 
bilities, furnished on request. If your need can· 
cerns types and parameters not shown, please 
contact our plant. 

• All units listed are also available in T·5 'h glass holder. 

Available with special Co. Clo and Ll for filter applications • tempera, 
ture coefficients to your specifications • pre·aging to guarantee 
stability of high precision units • special designs for high shock and 
vibration. All units meet mil·309B requirements. Special high preci· 
sion units. with aging characteristics up to 2 X 1O~11 per day. are 
available in standard frequencies of 1. 2.5 and 5 MHz. 

CRYSTALS 

•• Also available in T·9 glass bUlb. 

QUARTZ CRYSTAL 
HOLDERS 

RH·13 (55) 

A·2 (CW) 

Vol.2·444 

RH·6 (55) 

A·3 (CW) 

A·5 (CW) 

CW-Coldweld 

55-50lderseal 

RH·18 (55) 

RH·512 (55) 

C(CW) DA (CW) 

Illustrations show actual sizes 

E·1 (CW) 

E·2 (CW) 

8·5 (CW) E·3 (CW) 

~REEVES-
7fii""" HOFFMAN 

DIVISION OF DCA 
400 WEST NORTH STREET, CARUS[E, P A. 17013 
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SEC. 2300 0 CRYSTALS/TUNING FORKS/RESONANT REED DEVICES 

REEVES·HOFFMAN CRYSTAL FILTERS 
Note: The frequencies and bandwidths indicated are not to .be considered production limitations. Variations of 

these filters can be made over the frequency range of approximately 10 kHz to 30 MHz (or higher). 

• "MINILITH," Reeves·Hoffman monolithic design. 
t Reeves·Hoffman "Hi·Fidelity" SSB design. 

Min. 
Attenua· Insertion Passband 

tion Loss Variation 
Impedance 

(Ohms) 

REEVES·HOFFMAN CRYSTAL OSCILLATORS 
Note: Parameters shown are not production limitations. Custom designing is available from 1 Hz to 200 MHz. 

Stability, aging, output voltage, waveform, and environment to your specifications. 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2 0 445 
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Spectrum Technology 
Frequency Control Devices 

• Oscillators • XTAl • TCXO • logic Clock • Standard, Modified or Custom Designs 

In-depth offering. Spectrum Technology, leader in the design and 
manufacture of oscillators and timing systems, offers a broad range 
of standard frequency control devices or can adapt existing designs 
to exactly satisfy your particular requirement. Some of our more popu
lar designs are described here. Write or call for complete product line 
information or help with your specific requirement. 

Standard types include Temperature Compensated Crystal Os
cillators, Crystal Controlled Oscillators, and Integrated Circuit Logic 
Clocks. Special Devices and Systems include Oscillator/Modulator 
Assemblies, Gated OSCillators, and Multiple Frequency Oscillators. 

Spectrum Technology specializes in proven reliability design 
for devices featuring· Subminiature Size· Extreme Low Profiles· Low 
Power Consumption • High Stability • Output Frequencies or Pulse 
Rates from One Pulse per Hour to Beyond the 100 MHz Region. Stand
ard packages are available in both hermetically sealed and epoxy hous
ings for printed circuit mounting or dual-in-line circuit packaging cards. 

Typical applications for Spectrum Technology devices include: 
Computers, Distance Measuring Equipment, Video and Sound Record
ing Constant Speed Drivers, Seismological Recording and Sensing Sys-

High Reliability Applications: Spectrum Technology has sup
plied many Crystal OSCillator/Logic Clocks and TCXO's for High Relia
bility applications for aircraft, communication satellites and space 
applications. Specific programs for which items have been produced 
include Skylab, Apollo Sixteen Experiment, and Logic Clocks for the 
control systems computer of the F-15. Capabilities include ruggedized 
design of both crystal unit and package, use of proven established 
reliability parts, failure prediction and analysis, 100% production 
screening tests, burn-in, and complete component procurement and 
in-process traceability. Environmental levels proven by continuing tests 
include 50g sine vibration, O.2g'/Hz random vibration, 4000g accelera
tion and 1500g shock. 100% production screening tests include these 
plus. thermal shock, temperature cycling, and leak test on an "as 
speCified basis." 

tems, Aircraft Fuel Flow Computers, Air Inlet Controls, Inertial Guidance 
Computers, Communication Satellites, Ground Support Systems, Track
ing Systems, Torpedo Control Systems, Manned Space Applications 
including timing systems for heart rate monitors and time base refer
ence for measurement of mass spring constant osci Ilation rates, etc. 

Standard quality control measures at Spectrum Technology ex
ceed the requirements of M IL-I-45208A for inspection systems and MIL
C-45662A for equipment calibration. Workmanship and soldering stand
ards are in accordance with Requirements 5 and 9 of MIL-STD-454B. 

High reliability programs are performed to specific customer 
requirements and incorporate special quality control measures based 
on program requirements. For these "High Reliability" oscillators we 
use proven, conservative circuit designs, established reliability "ER" 
components and all soldering is performed by trained and certified 
personnel in accordance with the requirements of N.H.B. 5300.4(3A). 
Specific traceability is provided which maintains traceability of all 
procured components and assembly and test inspection points on a 
unit serialized basis. Processing specifications include special screen
ing on crystal units as well as production screening and testing during 
the manufactUring process, including final high temperature burn-in 
of the completed unit. 
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SEC. 2300 0 CRYSTALS/TUNING FORKSI RESONANT REED DEVICES 

Low Cost Crystal Oscillator /l.C. Logic Clock: SERIES 7031 - Frequency: 200 kHz to 20 MHz: Tempera
ture: a to 70°C; Accuracy: to .005%; Output: Logic "a" 
= +0.5V Max. Sink 5 ma, Logic "I" = +3.0V Min. 
Source 1 ma; Package: 1.25" x I" x .5". 

Dual In· Line Crystal Oscillator II.C. 
Logic Clock: Designed for digital ap
plications where single DIP unit is required 
for space considerations_ This economical 
unit plugs into standard TD-116 socket or 
DIP pin pattern. Standard TTL output with 
+5V doc input. 

Designed specifically for commercial crystal oscillator/I.C. 
Logic Clock applications, this series offers a wide range of 
accuracy vs. temperature ranges. Printed circuit mounting. 

SERIES 7400 - Frequency: 3 MHz to 25 
MHz; Stability: ±0.005% over 6 standard 
ranges up to - 55°C to + 1050C; Package: 
0.50" x 0.80" x 0.45". Epoxy package is 
standard. Hermetically sealed package 
available as Series 5400. 

Dual In·Line Hermetically Sealed Crystal Oscillator II.C. 
Logic Clock: Designed for digital applications where single DIP unit 
is required for space considerations. This unit plugs into standard 
TO-116 socket or DIP pin pattern. Standard TTL output with + 5V doc input. 

SERIES 5400 - Frequency: 3 MHz to 25 MHz; Sta
bility: ±0.005% over 6 standard ranges up to-55°C 
to +125°C; Package: 0.56" x 0.90" x 0.40". Her
metically sealed package. 

Low Profile (V4" Thick) Crystal Oscillator I.C. 
Logic Clock: This series is designed for application in 
card rack systems where spacing is a critical requirement. 
The 1/4" maximum package thickness provides two fold 
improvement over most standard oscillator packages. 

Sub·Miniature I.C. Logic Clock 
Crystal Oscillator: These tiny os
cillators supply clocking signals for use 
in digital computer applications where 
space and power are limited. Simple de
sign uses premium quality components 
in high shock, high vibration environ
ments, including aircraft, shipboard, 
oceanographic, missiles, or mobile. 

SERIES 7042 - Frequency: 1.00 kHz to 25 MHz Stability: 
±O.005% over 6 standard ranges up to -55°C to +125°C; 
Output: TTL; Package: 1.5" x 1.5" x 0.25". Hermetically 
sealed. Also available in epoxy package for commercial 
appl ication. 

SERIES 7D03-Frequency: 3 MHz to 100 
MHz; Accuracy: ±1O PPM at 250 C; 
±50 PPM, - 55°C to + 125°C; 
Package: .88" x .88" x .45". Four pin 
mounting to printed circuit board. 
Hermetically sealed. 

SERIES 7004 - Frequency: 200 kHz to 
100 MHz; Package: .88" x .88" x .50". 
Dual-In-Line compatible. 

Low Profile (V4" Thick) Crystal Oscillator 
I.C. Logic Clock: This series is deSigned for 
application in card rack systems where spacing 
is a critical requirement. The 1/4" maximum pack
age thickness provides two fold improvement over 
most standard oscillator packages. 

SERIES 7048 - Frequency: 180 kHz to 25 MHz; 
Stability: ±0.005% over 6 standard ranges up to 
-55°C to + 125°C; Output: TTL; Package: La" x 
1.25" x 0.25". Hermetically sealed. Also available 
in epoxy package for commercial application. 

Temperature Compensated Crystal Oscilla
tors: Designed for applications where no warm-up 
time or oven power is available, and minimal size and 
weight are important to the user. Thermistor-varactor 
compensation networks and Silicon IC active devices 
provide optimum performance. Excellent long-term sta
bility results from ~se of glass-enclosed or cold weld 
quartz crystal. PCB Mounting, hermetically sealed. 

rum====*> 
ology~ 

Crystal Oscillator I.C. Logic Clock: 
This series of low power consumption I.C. 
Logic Clocks provides logiC level outputs 
for computer systems. Series 7017 provides 
both Q and Q outputs. 

Stability: To ±3 x 10-', ooC to +50oC 
To ±1 x 10-', - 55°C to + 75°C 

SERIES 7000 - Frequency: 10 kHz to 20 MHz, TTL, DTL 
output; Package: 2" x 2" X .63". 

SERIES 7001 - Frequency: 100 kHz to 20 MHz, TTL, DTL 
or sine wave output; Package: 2" x 2" X .75". 

SERIES 7002 - Frequency: 2.7 MHz to 20 MHz, TTL, DTL 
output; Package: 2" x 2" X 1/2"_ 

SERIES 7011 - Frequency: 187.5 kHz to 25 
MHz; Temp. Range: Commercial to full 
- 55°C to + 125°C; Package: 1.5" x 1.5" x 
0.5" - p-c mount. 

SERIES 7017 - Frequency: 187.5 kHz to 25 
MHz; Stability: ±0.005%; Output: TTL, Q 

and Q; Temp. Range: - 55°C to + 125°C; 
Input: +5V doc; Package: 1.2" x .6" x .5" 
- p-c mount. 

300 FREDERICK LOPEZ ROAD 0 P.O. BOX 948 0 GOLETA, CALIFORNIA 93017 

TELEPHONE (805) 964-7791 0 FEDERAL SUPPLIER CODE NO. 32464 
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FREQUENCY RANGE: 
200 KHZ TO 150 MHZ 
Metal plated and 
hermetically sealed in 
military type HC-6/U holder. 
Very low resistance, low 

SC 6 

drift, rugged construction. Available in 25 
military types. Shown here actual size. 

SC-8 is identical to SC-6 except for 2-inch 
tinned wire leads for soldered-in applications. 

SC 106 

FREQUENCY RANGE: 
3 MHZ TO 150 MHZ 
Subminiature hermetically
sealed plated unit. Smallest 
space requirements of any 
hermetic crystal available. Weight 
approximately 1125 ounce. Shown actual size. 

SC-106 is identical to SC-100 except 
designed for plug-in application with .040 
diameter pin. 

sherold cr~stals 
division 

1510 McGEE KANSAS CITY. MO. 64108 TEL. (816) 842-9792 TWX: 910 771-2181 
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SQUAREWAVE 

SQXO-2 

LQXO-1 

LQXO-2 

A 
A, B 

A, B 

Contact STATE K for 

+ 5V 

+ 5V 
+12 V 

0,5 to 5 

0,02toO,1 

0,05 to 0,5 

Timers (divided output) 

DQXO-1 + 5V 0,02 

DQXO-2 +12 V 0,1 to 0,3 

SINEWAVE 

SSXO-1 A, B :+:6 V to ±12 V 3,6 

LSXO-1 A, B -~6 V to :+:12 V 0,6 

LSXO-4 A 5V 0,1 

FILTERS 

SSXF-1 A -_+:6 V to ,~:12 V 3,6 

SSXF-2 A -:,:6 V to ±12 V 1,8 

LSXF-1 A, B ±6 V toC+_-12 V 0,6 

LSXF-2 A, B +6Vto±12V 0,3 

Special A, B, C 
Options 

• 

TTL and CMOS 

Low Power 

Low Power 

10kHz to 
1 Cycle/Mo, 

Op Amp Design 

Low Power 

Single Supply 

Buffered Input 
and Output -

Nulling Capability 
for Increased 
Off Frequency 
Rejection 

Low Power Version 
of SSXF-1 

Low Power Version 
of SSXF-2 

All Filters Avail
able as Single 
or Double Pole 

A TO-5 

B Flatpack 

C Flatpack 

GENERAL SPECIFICATIONS 

° to +50oC 
-20 to +60 oC 
-40 to +85°C 
-55 to +125 0 C 

±0,02% 
±0,025% 
±0,035% 
±0,06% 

±0,025% 
±0,03% 
±0,045% 
±0,07% 

Belter Specifications Available on Request 

FREQUENCY RANGE: 10kHz to 600kHz 

SHOCK RESISTANT: to greater than 1000g 

VIBRATION RESISTANT: to greater than 50g (over 10-2000Hz) 

±0,03% 
±O.04% 
±0_055% 
±0,08% 

HYBRID CAPABILITY: Hybrid mounting of crystals and all product assembly 
is performed in Statek's thin film hybrid facility_ If you are interested in 
hybrid design or have special applications for hybrid crystals, contact 
Statek for specific information. 
Specifications may change without notice, 

GENERAL INFORMATION 

STATEK'S CRYSTALS and CRYSTAL PRODUCTS are unique in that they are 
_ , _ smaller, _ , more rugged, , _ more reliable, , and less costly, STATEK 
provides total capability to produce, , , from small to large volume, , _ to 
special and customer engineered units ... for commercial, industrial, and 
military applications_ For specific in-depth product and application informa
tion or assistance, call STATEK direct. 

Patent #3,683,213 / Patents Pending 

STATEK CORPORATION, 1200 Alvarez Avenue, Orange, California 92668, (714) 639-7810 • 
eem/1973 See YELLOW SECTION for Local Sales and ~istributors' Offices Vo1.2·449 



T.M.C. SYSTEMS (ARIZ.) INC. 
930 W. 23rd ST. • TEMPE, ARIZONA 85281 

PHONE (602) 967·7874 
TWX 91 1943 -_ ..... -

CRYSTAL FILTERS 
"~B~AN~O~P~AS~S-F~ILIIITE~RIIIS -&-O-E-LAIIY-EQ-U-A-L.-· DCA and/or MIL·STD·188 Type Crystal Filters that provide required amplitude and 

IZERS FOR VOICE. RTTY MULTI·PlEX envelope delay characteristics without use of separate equalizers are available at 
Ok OATA TRANSMISSION. Carrier Frequencies of 100KHz through 1750KHz for both two and four channel 

Vo1.2·450 

applications. 
Standard and custom designs TEMPERATURE COMPENSATED VOLTAGE 

for bandpass, band reject, phase CONTROLlEO CRYSTAL OSCillATOR: 

matched filters plus discriminators 
are available at frequencies of 
10KHz through 30MHz. 

CRYSTAL 
OSCILLATORS 

Fixed frequency, voltage controlled, 
temperature compensated or oven· 
ized. Standards, miniaturized and 
custom designs available from 5Hz 
through 100M Hz. 

10 KHz TO 60 MHz STANOA~O OR CUSTOM 

CRYSTAL RESONATORS 

MAGNETIC 
COMPONENtS AND 

RESONATORS 
Lowpass, highpass, bandpass, band 
reject and prescribed transfer func
tion characteristics available from 
1Hz to 150MHz. 

Custom resonator design and 
production is available for frequen
cies from 10KHz through 30M Hz. 

LC BANOPASS FILTERS 

COMB FILTER ASSEMBLY 32 CHANNELS 

CATALOG PAGES: (VoLl'301 to 1'972) (VoI.2·301 to 2·1196) (VoI.3-301 to 3·1420) eem/1973 



SEC. 2300· CRYSTALS/TUNING FORKS/RESONANT REED DEVICES 

This is a partial listing of available designs. Modified or Custom designs are available for your specific 
application. Contact our local representative (see yellow section) for technical or sales assistance. 

Center Stopband 
Frequency Passband Bandwidth 

10.000 KHz 75 Hz USB 250 Hz at 40 dB 
16.000 KHz 40 Hz 2 KHz at 30 dB 
19.275 KHz 217 Hz 1120 Hz at 20 dB 
27.700 KHz 50 Hz 250 Hz at 50 dB 
61.150 KHz 600 Hz 2300 Hz at 70 dB 

100.000 KHz 10 Hz 120 Hz at 40 dB 

100.000 KHz 250 Hz 1 KHz at 60 dB 
100.000 KHz 2790 Hz USB 4790 Hz at 70 dB 
100.000 KHz 2790 Hz LSB 4790 Hz at 70 dB 
125.000 KHz ±10 Hz at 3 dB 3 Hz at 50 dB notch 
250.000 KHz 400 Hz at 1 dB 30' Hz at 30 dB notch 
250.000 KHz 2780 Hz USB 3500 Hz at 60 dB 

455.000 KHz 300 Hz at 6 dB 1700 Hz at 60 dB 
455.000 KHz Dual 6 dB 100 Hz & 1000 Hz 1 KHz & 5 KHz Dual 60 dB 
455.000 KHz 10 KHz at 6 dB 50 KHz at 60 dB 
500.000 KHz 2 KHz at 6 dB 5 KHz at 40 dB 
500.000 KHz 6 KHz at 6 dB 35 KHz at 60 dB 
500.000 KHz 12 KHz at 6 dB 30 KHz at 60 dB 

500.000 KHz 22 KHz at 6 dB 75 KHz at 60 dB 
1.000 MHz 900 Hz at 6 dB 24 KHz at 50 dB 
1.250 MHz 12 KHz at 6 dB 72 KHz at 60 dB 
1.600 MHz 750 Hz at 6 dB 4 KHz at 60 dB 
1.600 MHz 2BOO Hz at 6 dB 15.2 KHz at 60 dB 
1.750 MHz 2750 Hz USB 6 KHz at 60 dB 

1.750 MHz 2750 Hz LSB 6 KHz at 60 dB 
2.500 MHz 12 KHz 72 KHz at 60 dB 
5.000 MHz 12 KHz 72 KHz at 60 dB 
5.000 MHz 50 KHz 250 KHz at 50 dB 
5.750 MHz 3000 Hz at 3 dB 450 Hz at 60 dB notch 
6.290 MHz 500 Hz 20 KHz at 60 dB 

6.400 MHz BOOO Hz 20 KHz at 60 dB 
B.242 MHz 7500 Hz 17.5 KHz at 60 dB 

10.000 MHz 6300 Hz 63 KHz at 40 dB 
10.000 MHz 36 KHz 160 KHz at 60 dB 
10.125 MHz 40 KHz 80 KHz at 50 dB 
10.700 MHz 70 KHz 140 KHz at 60 dB 

11.500 MHz 50 KHz 450 KHz at 60 dB 
12.300 MHz 3200 Hz 52 KHz at 20 dB 
13.418 MHz 7500 Hz 17.5 KHz at 60 dB 
15.542 MHz 7500 Hz 17.5 KHz at 60 dB 
16.533 MHz 7500 Hz 17.5 KHz at 60 dB 

21.400 MHz 20 KHz 40 KHz at 60 dB 
21.400 MHz 40 KHz BO KHz at 60 dB 
21.400 MHz 60KHz 120 KHz at 60 dB 
21.953 MHz 1600 Hz 20 KHz at 50 dB 

If you need Custom Designs at Standard Prices 

- you need the experience of TMC working for 

you. Our Computerized Techniques provide you 

with Optimum Designs and 

• 

Rapid Response at Cost 

Case Size Insertion Source & 
In Inches Loss (dB) Load Z (n) 

1.5 x 4 x 3 10 1K 
2x2x.80 4.5 600 
1.75 x 1.75 x 3.5 10 10K 
2.25 x 4 x 1.5 1 12K x 10K 
1 x 2 x 3.5 4 1.8K-8.2K 
1.25 x 1 x 1.75 5 1500 

2x3.5x.75 3 330 
2.5 x 3.5 x 2 3 330 
2.5 x 3.5 x 2 3 330 
2 x 6 x 2.5 3 1K 
2.9 x 2 x 2.5 2 12K 
1.875 x 2.75 x .65 4 500 

.5 x 2.75 x .76 14 lOOK 
1.45 x 3.5 x 1 4&7 2.5K 
1 x 3.5 x 1 8 500-2K 
.6 x 4.66 x 1.5 7 50-500 
1 x 1 x 3.5 B 2K 
1 x 1 x 3.5 B 2K 

1 x 1 x 3.5 8 2K 
1 x 2.8 x 1.07 3 50K 
.B x 1.25 x 3.5 10 500 
1 x 2.8 x 1.07 6 9K 
1 x 2.8 x 1.07 6 9K 
1 x 1.12 x 3.38 3 3.3K-500 

1 x 1.12 x 3.38 3 3.3K-500 
.8 x 1.25 x 3.5 10 500 
.8 x 2.5 x 1.25 10 500 
1 x 2.37 x 1.03 8 50 
1 x 3.5 x 1 2 50 
.625 x 21/a x .750 6 470 

.B25 x 3 x .562 3 2.BK-150 
1.75 x 3.75 x 1.25 2 50 
1 x 1.77 x .BB 6 50-500 
1 x 2.5 x 1 3 100 
.7 x 2.2 x .7 4 50 
1.31 x 2.35 x .7B2 B 50 

112 x 1.27 x .718 4 lK 
.93 x 1.68 x .75 2 470 
1.75 x 3.75 x 1.25 2 50 
1.75 x 3.75 x 1.25 2 50 
1.75 x 3.75 x 1.25 2 50 

1.2 x .6 x .4 3 700 
1.2 x.6 x.4 2 1400 
1.2 x .6 x.A 1 2100 
1 x 1.5 x .875 5 2K 

Complete sales and 
technical information 

available, contact Fac

tory or Sales Rep. See 
Yellow section for 

local representative. 

See YELLOW SECTION for Local Sales and Distributors' Offices 

Part 
Number 

FIL-0228 
FIL-0055 
FIL-0030 
FIL-0244 
FIL-0273 
FIL-0283 

FIL-0099 
FIL-0095 
FIL-0097 
FIL-0131 
FIL-0008 
FIL-0127 

FIL-0063 
FIL-0100 
FIL-0274 
FIL-0317 
FIL-0345 
FIL-0344 

FIL-0343 
FIL-0043 
FIL-0366 
FIL-0031 
FIL-0005 
FIL-0107 

FIL-OlOB 
FIL-0367 
FIL-0368 
FIL-0377 
FIL-0230 
FIL-0044 

FIL-0003 
FIL-0134 
FIL-0039 
FIL-0035 
FIL-0375 
FIL-0231 

FIL-02B8 
FIL-01l3 
FIL-0295 
FIL-0296 
FIL-0314 

FIL-0511 
FIL-0512 
FIL-0513 
FIL-002B 
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Vol.2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

T .. F Electronics 

.290 

IOI+-MAx.-I 

1 
lTl 

~
'140 

I I 1<-.070 
.070~ I 
A' . .0iD 1.140 

-. -.;p- .- MAX. 
I , I 

ALTERNATE POSITION 
OF WIRE OR TAB FOR 
CASE GRO. 

TFO·22 

.5L , ~ 

t~+"""'r 
fi .20 

1-~-I.o0, --if-I --.040 DIA. MAX 

.25MIN.r 2.094±.030--~ 

.20 

TFO·22 

TCXO·50 
Temperature·Compensated 

Crystal Oscillator 
2 x 2 x 1" 

TUNING FORK AND CRYSTAL OSCILLATORS 
TUNING FORK FILTERS 

TFF·3U TUNING FORK FILTER 
PRELIMINARY SPECIFICATIONS NEW 

Center Frequency Range: 
Center Frequency Accuracy @ 26°C: 

'10 KHz to 50 KHz* VOLTAGE CONTROL TUNING 
±0.05% FORK OSCILLATORS 

6 db Bandwidth: 
40 db Bandwidth: 
Maximum Insertion Loss: 
Temperature Range: 
Frequency Shift vs. Temp.: 
Nominal Dtive Level: 
Spurious Mode Refection: 

0.2% Nominal 
2.0% Nominal 
-6 db 
-5° to +55°C 
±.l% 
1 VPK·PK (±20%) 
-25 db 

CMOS/MOS OUTPUTS 

1 MHz TUNING FORK 
CONTROLLED OSCILLATORS 

Size: .140 x .290 x .700 MECHANICAL FILTERS 
Mounting: 
Weight: 
Finish: 

Flat Case 
5 Grams 
Tin Plate 

*5 KHz to 10 KHz can be supplied by extending the length. 

LOW POWER TUNING FORK 
OSCILLATORS 

TUNING FORK OSCILLATORS 
SPECIFICATIONS - TFO-22 SERIES 

Output Frequency Range: 
Output Frequency Tolerance: 
Output Signal: 
Output Level: 

Output Load: 
Rise Time: 
Fall Time: 
Stabilization Time: 
Input Voltage: 
Input Current: 
Finish: 
Weight: 
Connections: 
Mounting: 
Size: 
Options: 

400 Hz to 50 KHz 
±.02% to ±0.005% 
Asymetrical square wave 
Logic "0" 0 to +.5 volts maximum, 
Logic "I" +2.5 volts Pk minimum 
Current sink 2.5 ma, current source 100 p'a 
2 microseconds typical 
1 microsecond typical 
5 seconds typical, 10 seconds maximum 
5 VDC ±5% 
5 ma maximum 
Flat black epoxy paint 
1.75 ounces maximum 
4 straight pin PCB solder terminals 
Low profile printed circuit board 
1 x 2 x Vz inches 
200 micro watt input power 
Single stud mounting 50 millisecond stabilization time 
Sine wave output: 1 volt Pk·Pk, 3% distortion 
Other can sizes available 

CRYSTAL OSCILLATORS 
SPECIFICATIONS - TFO-22 SERIES 

Standard Frequencies: la, 5, and I MHz, 100 and 10 KHz 

Frequency Tolerance: ±5 x 10·' - 5° to +55°G 
±3 x 10.5 -20 0 G to +71°G 

Output Voltage: 

Load: 
Current Sink 
Current Source 

Input Voltage: 

Logic 0 a to 0.5 volts maximum 
Logic I 2.5 volts minimum 

Logic 0 2.5 rna 
Logic 1 100 "a 

5 volts dc, ±1 % 

Size: 1.052 x 2.094 x 0.5 inches 

Weight: 1.75 ounces, maximum 

Finish: Hot tin dip/acrylic protective 
coating 

Mounting: Printed circuit board (4 solder pins) 

Sealing: Gase is hermetically sealed 

Standard Options: ±I x 10·7/day 
1. Frequency stability .2 volts rms into 50 ohm· 
2. Sine wave* 5% maximum harmonic distortion 
3. 12 or 24 volt input* ±IO% amplitude stability 

TEMPERATURE·COMPENSATED CRYSTAL 
OSCILLATORS 

ACO'57 
Frequency Range: 
Accuracy: 
Frequency vs. 
Temperature: 
Temperature Range: 
Input: 
Output: 

TCXO·50 

100 KHz to 50 MHz 
±I x 10" 

5 x 10" 
-5°G to +55°G 
5 Volts de ±1 % 
1·4 volts Pk·Pk 
into 10 K ohms 

Frequency Range: I MHz to 10 MHz 
Frequency Tolennce: ±I x 10·' 
Temperature Range: - 5°G to + 55°G 
Frequency ys. 
Temperature: 
Input: 
Output: 

Stabilization: 

±I x 10·' 
20 volts de ±10% 
1-4 volts Pk·Pk 
into 10 K ohms 
<3 seconds 

T·F Electronics, inc. 1701 Evergreen Avenue, Austin, Texas 78704. 512·444·9674 
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SEC. 2300· CRYSTALS/TUNING FORKS/RESONANT REED DEVICES .-
ToROTEL 

13402 SOUTH 71 HIGHWAY, GRANDVIEW, MO. 64030 ""NC. PHONE: 816 SO 1·6314 TWX·91 0·777·7037 

CRYSTAL CONTROLLED CLOCK OSCILLATORS 

'-lTl i llJ 
L """ -I 

:"," ~ t "'" 
i~ 
t we, .'" 

• Available in Plastic Package or Hermetic Seal 

• Excellent Rise/ Fall Time, Square Wave 

• Compatible with PL Logic 

• Minimum Power Required, All Solid State 

• Economically Priced for Industrial Applications 

POWER REQUIREMENT: 
Operating Voltage .............................................................. 3.5 to 5.5 V DC 
Nominal Power ............................................................ 30 MW 100 KHz Up 
Special Order for other operating voltage. 
Logic Out: 1 = 2.4 V Minimum 0 = 0.4 V Maximum 

Fan Out ...................................................... 5 TIL Loads Min. 
Duty Cycle ........................................................ 40% to 60% at 1.4 Volts 
Rise/Fall Time .......................................................................... 1 to 2 Volts 

20 Nanoseconds or less ................................................ 2.5 MHz and Up 
50 Nanoseconds or less ............................................ 1 MHz to 2.5 MHz 

QUARTZ CRYSTALS 

CRYSTAL FILTERS 

SlATINGPlAtI[ 

1 
2 
3 
4 
5 
6 

Frequency 
Type Range 

T070E10E 0.1 Hz to 24 Hz 
T070GlOE 0.1 Hz to 24 Hz 
T070FlOE 0.1 Hz to 24 Hz 
T070nOE 25 Hz to 6.24 KHz 
T070GlOE 25 Hz to 6.24 KHz 
T070FlOE 25 Hz to 6.24 KHz 
T070ElOE 6.25 KHz to 199 KHz 
T070G10E 6.25 KHz to 199 KHz 
T070FlOE 6.25 KHz to 199 KHz 
T070D05E 200 KHz to 2.5 MHz 
T070E05E 200 KHz to 2.5 MHz 
T070F05E 200 KHz to 2.5 MHz 
T040C05P 1.000,000 MHz' 
T040D05P 1.000,000 MHz' 
T040E05P 1.000,000 MHz' 
T040F05P 1.000,000 MHz' 
T050D05P 1.000,000 MHz' 
T050E05P 1.000,000 MHz' 
T050F05P 1.000,000 MHz' 
T070E05C 1.000,000 MHz' 
T070F05C 1.000,000 MHz' 
T090E05C 1.000,000 MHz' 
T090F05C 1.000,000 MHz' 
Tl05F05C 1.000,000 MHz' 
T070C05E 2.5 MHz to 25 MHz 
T070D05E 2.5 MHz to 25 MHz 
Tl05C05E 2.5 MHz to 25 MHz 
Tl05D05E 2.5 MHz to 25 MHz 
T040E05S 10 MHz to 20 MHz 

'Specla I order for other frequencies. 

0.1 Hz to 25 MHz 
FIXED FREQUENCY CRYSTAL 

OSCILLATOR 
-PA-r.K4 ~~ ~I 

A B C D E 
1.505/1 3.260/1 0.45/1 0.75/1 0.040" 
1.505" 2.510/1 0.45" 0.75/1 0.040/1 
1.505/1 1.505/1 0.45" 0.75" 0.040/1 
1.505/1 1.505" 0.45" 0.75/1 0.040" 

T01l6 - See Drawing 
1.005/1 1.005;'10.45'/10.75/1 0.040/1 

Temp. Range Tol. Package 
Degrees C PPM Size 

-20 to +70 200 1 
-20to +70 300 1 
-20 to +70 500 1 
-20 to +70 200 2 
-20 to +70 300 2 
-20 to +70 500 2 
-20 to +70 200 3 
-20 to +70 300 3 
-20 to +70 500 3 
-20 to +70 100 4 
-20 to +70 200 4 
-20 to +70 500 4 
+10 to +40 50 5 
+10 to +40 100 5 
+10 to +40 200 5 
+10 to +40 500 5 

o to +50 100 5 
o to +50 200 5 
o to +50 500 5 

-20 to +70 200 5 
-20 to +70 500 5 
-40 to +90 200 5 
-40 to +90 500 5 
-55 to +105 500 5 
-20 to +70 50 4 
-20 to +70 100 4 
-55 to +105 50 4 
-55 to +105 100 4 
+10 to +40 200 6 

Frequencies from 15 KHz to 100 MHz manufactured to the highest toler
ances and hermetically sealed with the latest methods. 
Torotel's cold welding process provides crystals to the most severe 
Tolerances in the HC-38/ U, HC-39/ U and HC·41/ U crystal holders. These 
holders are checked for helium leaks in 10.9 CC per second. Crystals 
packaged in this manner are especially suited for PC board mounting. 
Resistance weld sealing is available at no extra cost in the HC-5/ U, 
HC·18/U, HC-25/U and HC-33/U standard holders. This process uses an 
electrical weld to seal the crystal unit in a helium·nitrogen atmosphere. 
Solder balls and aging due to flux contamination are completely elim· 
inated. 

QPL·3098 
In house laboratory facilities can perform testing to MIL-C-3098F. Many 
standard types are OPL approved and custom designs are available on 
request. 

Crystal filters from 10 KHz to 30 MHz are computer designed for maximum performance. Custom 
designs are considered a challenge. Contact Torotel's engineering staff for assistance. 

WE SPECIALIZE IN THESE TYPES OF PASSIVE NETWORKS: 
BAND PASS LINEAR PHASE 
BAND REJECT PHASE EQUALIZER 
LOW PASS AMPLITUDE EQUALIZER 
HIGH PASS DELAY LINES 
IN THE FREQUENCY RANGES FROM DC TO 35 MHz 

FOR APPLICATIONS INVOLVING: 
DATA MODEMS 
RF COMMUNICATIONS 
AVIONICS 
TELEGRAPH 

INSTRUMENTATION TELEMETRY 
FSK 
SINGLE SIDEBAND 

SEE OTHER TOROTEL PAGES Vol.3.S38·3.S41 & 3.1304, 3.1305 
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Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

~co Filters 
A BROADLINE MANUFActURER OF 
FREQUENCY CONTROL PRODUCTS 

CRYSTAL FILTERS 
Monolithic and discrete "AT" cut crystal filters. 
Monolithics available in HC-I2, HC-I8 and 
sub-miniature HC-24. 

DISCRIMINATORS 
Custom capability plus many standards. 

CRYSTAL OSCILLATORS 
Crystal oscillators for a wide variety of 
applications. TTL/Sinusodal. 

I.F. STRIPS 
Containing two crystal filters, two amplifiers, 
limiter, and crystal discriminator. 

F-M FILTERS 
Crystal and LC wide band filters for high fidelity 
applications. 

DUAL AND TRIPLE MODE CRYSTAL FILTERS 
Dual mode AM/LSB for amateur and marine 
application. Triple mode LSB/AM/USB for 
amateur applications. Not to be confused with 
two or three filters in one package. 

Tyco Filters Division, Inc. manufactures all 
components to military standards at commercial 
prices. Crystals are given 100% shock tests and 
X-rays at a .25% AQL. 

~. CO FILTERS DIVISION INC. 
3940 West Montecito Street 

. Phoenix, Az. 85019 • (602) 272-7945 

Vol.2 0 454 

Tyco Filters Division, Inc., formerly Sherold 
Filters & C-F Networks, is one of the major 
suppliers of crystal filters, discriminators 
and oscillators to both commercial and 
m 
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~L 

.890 4 POLE 
1.3126 POLE 
1.750 8 POLE 

MARKING 

,012 

L 

.596 POLE 

.738 POLE 

[, 238 . ,[ 1--.00-1 

~. ~.MAX~ 
- 380 n 
- TERMINAL P1NS-r- W 

040 DIAMETER x 

1~1.255----+- :340 LONG (3 PLACESI . 
,;-t--__ +--""'NS=UL=ATE=D-r.;;FROM CASE 440 

(:)----t--- ~.~.: ~ MOS~~~NG 

1.1 560 T 
0--0--0 

IN/oUT TERMS 
040 DIA 380 LG 440 UNe 2A MTG 

.... 13: 0 r .... 1300t; STUDS 12 PLACES) f[]" 3~ 150 

.. , -G-

145[ '1 150 +: 3DO 

r-~~ hi;g ~~:!j 
MAX 
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Model: 
Output: 

Frequency: 
Input: 

&0·231 
TIL 

1 Hz·100 MHz 
5 VDC 

&0·235* &0·238* 
TIL TIL 

20 KHz·30 MHz 3 MHz·IOO MHz 
5 VDC 5 VDC 

CO·23.* 
TIL 

4 MHz·100 MHz 
5 VDC 

CO·233ME 
ECl 

5 MHz·200 MHz 
-5.2VDC 

CO·238 
CMOS 

.01 Hz·10 MHz 
5·15 VDC 

Size, 
Accuracy: 

1112" x 1112" x 112" 
CO·23l: ±.001% 

CO·231T: ±.0001% 
Stability: 

1l!2" x 11/2" x l!2" 0.5" x 0.8" x 0.35" 
CO·235: ± .001 % CO·238A: ± .005% 

CO·235T: ±.0001% CO·238B: ± .001% 

1.4" x O.S" x .225" 
CO·239A: ± .005% 
CO·239B: ± .001 % 

1:1/2" x 11/2" x %" 
CO·233ME: ± .001 % 

C0-233MET: ± .0001 % 
Standard: OOC to +70oC: ± .0025% 

-1 Option: -55°C to -j-850C: ± .005% (-40oC to -j-850C for CO·236·1) 

l:1h" x 1:1/2" x '12" 
CO·236: ± .001 % 

CO·236T: ± .0001 % 

Madel: 
AgIng Rile: 

Temperllure: 

Frequenc,: 

Output: 

Input: 

Model: 
Temperature: 

Standard: 
Option A: 

Frequency: 

Aginl: 
Output. 

Input: 
Size: 

*DIP Compatible -2 Option: -55°C to +125°C: ±.005% 
-3 Option: OOC to +50oC: ±.0003% (not available for CO·236 below 2 MHz) 
-4 Option: OOC to +50oC: ± .0001 % (only for C0-231 in 3·20 MHz range) 
-6 Option: OOC to +50oC: ± .001 % 
-S Option: OOC to +70oC: ± .01 % (includes initial accuracy) 

CO·204 CO·201 CO·217 CO'214 CO-211 
IxIO-'/day IXIO-'/day IXJ?;:~:~ll~J~~'~~bo~~lt~~~g~, OOC to +50oC, ± 5 x 10-' 

_20°C to +70oC: ± 1 x 10-- -I Option, OOC to +50oC, ± IxlO-' 
-SSoC to +85°C, optional -20°C to +70oC, ± 3xI0-' 

I, S or 10 MHz standard I, S or 10 MHz standard 
(broad range 01 (broad range 01 

frequencies avai lab Ie) frequencies available) 
1 vrms/50 ohms I vrms/SOO ohms 

(1~ 't)'J8U~t~~~i~;:.al) (TTL or SO ohm output optional) 
24 VDC standard 

(S VDC to 32 VDC optional) 
2")(2")(4" 

(5 VDC to 32 VDC optional) 
2"x2"x3" 

CO-251 
0/+50oC 
±1 x 10-' 

N/A 

&0·252 CO-252-3 CO-252-4 
-20/+70oC 0/+50oC -55/+S5°C 
±1 x 10-' ±2 X 10-1 ±5 x 10-' 
±5 x 10-1 ±1 X 10-1 ±1 X 10-' 

1, 2, 3, 4, 5 or 10 MHz Standard 
(Units available from 60 Hz thru 150 MHz) 

Better than 1 x 10-'/day and 1 x lO-'/year 
Sinewave, TIL or CMOS 

5-30 VDC with 3-15 ma current drain 
2" x 2" X 0/4" (other configurations optional) 

CO·244V CO·248·1 CO·221 CO·22S 
IxlO-'/day lxIO-"/day lxIO-'/day IxlO-' /day 

OOC to +50oC, ± IxlO-' OOC to +50oC, ± 5xI0-" OOC to +50oC, ± IxIO-' 
-S50C to +60oC, optional -SSOC to +8SoC, optional -SsoC to +75°C, Optional 

I, S or 10 MHz std. I MHz or S MHz Std. Any Irequency in 
(broad range of (other Ireq. available) 2S·400 MHz range 

frequencies available) 
I vrms/SO ohms 0.5 vrms/50 ohms (+7 dbm) I .rms/SOO ohms 

(TTL or SO ohm opt.) (+13 dbm or ECl optional) 
24 VDC Standard 24 VDC Standard 24 VDC Standard 
(5·32 VDC opt.) (IS·32 VDC Optional) (15·32 VDC optional) 

21/4" X 21/4" X 41/4" 3"x3"xS" 2" x 2" x 3" (or 4") 

CO-271V CO-275V CO·272V 
2-20 MHz 20-100 MHz 2-100 MHz 0_5-4 MHz 

Deviation: 
Linearity: 
Stability: 
(1I-500 C) 

Oven 
Control: 

Size: 

(Higher and lower frequencies optionally available) 
±.1% ±.l% ±.1% ±.5% 
±1% ±1% ±1% ±1% 

=~~ ~ :8Afb% =~~ ~ :8Afb% ±.0001% ±.025% 

No oven 
2"x 2"x ¥4" 



A 
f..50 .,j B 

T 
625 

~.44:J 
J... 

KN-5()0-1/4 .75 
KN-500-1/S .75 KN-700-1/4 .SO KN-900-1I4 .95 

AB AB AB 
BA ~50+l BA BA 

OT 
1IIInl 625 

~~J... .44 

KN-500-1/4 .95 
KN-500-1/S .95 KN-700-1/4 1.05 KN-900-1/4 1.20 

BA BA A A 
B B 

KN-501-1/4 .90 KN-701-1/4 .95 KPN-500-1/4 1.90 
KN-501-1/S .90 KN-701-1/S .95 KPN-500-1/S 1.90 KPN-900-1/4 2.45 

BA BA A AB 
~5~ B BA IT I:U 
~.47-1 

KNS-501-1/4 1.10 KNS-701-1/4 1.25 KB-500-1/4 .S5 
KNS-501-1/S 1.10 KNS-701-1/S 1.25 KPN-700-1/4 2.05 KPN'700-1/4 2.30 KPN-900-1/4 2.65 KB·500-1/S .S5 

A A A 

m 
A 

~75;j 
A t.94jij A 11 B t 50j B 

~ 
B B B B 

~ 
...•.. ~ 

~ A1 .62 .62 .62 . LL 
L.75~ ~"2~ 

: l 
~' ~ 140----1~ t.::-1.12 :::....J ~BB~ 

KS-500-1/4 .S5 1:4o~ KC-500-1/S .90 
KS-500-1/S .S5 KS-700-1/4 .95 KS-900-1/4 1.10 KSP-700-1/4 .90 KSP-900-1/4 1.05 KC-500-10-1/S 1.05 

A A t;:75~ A 

~9~ 
A l?'35~ 

A 

[j 
A [fj '25l . B 

~ 
B B B B B 

G1ir G G [1T G qoor. G G 

.. :II . T ~T .625 

. ~ ~ 'I 1:.43 65~ ~B2W- _:.1 
K-500-1/4 .65 ~'11~ 1.'1 ~",~ 
K-500-1/S .65 K-700-1/4 .70 K-900-1/4 .SO 1<-1250-1/4 1.05 K-1251-1/4 1.00 1.65 

A A A A 

t-
A 

B B B B B 
G G G 

[:.65 )1 
KO-500-1/4 .75 
KO-500-1/S .75 KO-700-1I4 .SO K 

A A A A I:; 1~;;j A 
G r 50j G I-:: .75;::i G r::: 94-=:-j G B 

tmT [jJT ([ijT Q?jJr : .56 i . .56 
[[ ,56 

~50~ 
: . ...L 
~75~ ~.94W ~125~~ 

KHF-500-1I4 .65 KHF-700-1/4 .70 

A - Natural Aluminum; Black Indicator 
B - Black; White Indicator 
G - Gold; Red Indicator 
AB - Natural Body & Black Top; Black Indicator 
BA - Black Body & Natural Top; White Indicator 
Concentrics have 1/4" shaft bottom & 1/8" shaft top. 
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Spun 
Aluminum 
Inlay 

PKGC-570BP 1.05 

r..6261 

tiE 
~.626..j 

PKE-60B-1/4 .40 
PKE-60B-1/8 .40 

f-.61Sj M-r 1IIIIIy 
i-=.740~ 

PKES-60B-1/4 .45 
PK ES-60B-1 18 .45 

, 
.681 

.1 
~.7S7~ 

PKA-50B-1/4 .35 
PKA-50B-1/8 .35 

. 5910 

111'-.. 11 .539 
I ....L 
~ 
~.748~ 

PK-50B-1/4 .25 
PK-50B-1/8 .25 

eem/1973 

r·6261 

.~ 
~.626~ 

PKE-60R-1/8 .45 

r-.:. 744 j 

Ml 
~.848::j 

nJl~ 
llil.. 

~.9S4~ , 
PK-70B-1/4 .30 

~.6.9::1_ Ts 
e~ 
~1.263:::J 

PK-90B-1/4 .35 PKB-70B-1/4 .4n PJ<a.9OB.-1I4 .50 

1-:.6981 
-r 
.559 

L 
~.740-l 

PKG-70B-1/8 .55 
PKG-70B-1/4 .55 

PKP-194B-1/4 .65 

FOR CURRENT SOURCE DATA CALL TOll·FREE 800·6459200 (IN N. Y. STATE CALL COLLECT (516) 294·0990) 

RLCa~LECTRONIC PRODUCTS, INC 
1551 OSGOOD STREET, NORTH ANDOVER, MASS. 01845 
TEL· (617) 685-4371 TWX 710 342-0552 

See YELLOW SECTION for Local Sales and Distributors' Offices Vo1.2·457 



0.643 

1iI~0 
~ 

PKS-1106B-l/4 .50 

,i Ll 
1.300 

.55 

. ... I.~O III 
1.300 

PKS-90B-1I4 .55 PKS-90B-10-1/4 .60 

PK-1100B-1/4 _35 
PK-1100B-1/8 .35 

PK-1100R-l/4 .40 
PK-ll00R-l/8 .40 

IT~~i 
PKC-ll11B .95 

1643 

PKC-1111BR 1.00 PK-ll08B-l/4 .45 PKP-l109B-l/4 .55 

--,
_654 

- 10 = Skirted, with numerals 
- R = Red, .:.. B = Black 

~ 
- 1/8 = 1/8" shaft, - 1 /4 = 1 /4" shaft 

Concentrics have 1/4" shaft bottom and 1 /8" shaft top. 
PFM-80B-1/4 .50 PFM-100B-l/4 .60 

PLANETARY DRIVE 

~." 
Model PO-10 for Vernier knobs, others improved efficiency, better torque characteristics and true reliability. Backlash 
and play are virtually eliminated, allowing tighter control of your instruments. The Planetary Drive is available only in 
10:1 reduction ratio and has a torque exceeding 30 oz. ins. with self-contained limitations.-

Model 

PO-10-1 
PO-10-2 

Volts Amps 

10,1 Reduction, %" Long 
10,1 Reduction, 7/8" Long 

INCANDESCENT READOUT INDICATORS 
MS-250 - 0-9. Socket, plastic housing. Lamps: 2.5V @ 20ma 
per seg. Current drain: 40ma (min), Consumption: 160ma 
(max). O.4W (max). Mating socket supplied. 
MS-5030E - These 5V plug-in display uhits have 0.79 h char
acters, plus dec. pt. in molded phenolic housing. Large, well 
styled characters,wide angle display, low voltage and low cur
rent operation (30ma per seg). Case size: 1.30 x .870 x .795. 
INCANDESCENT MOSAic READOUT INDICATORS 
MS-6A & MS-14A - single plane 0-9 & some alphabet. Dec. 
imal points used as colon. Figures: .800 h. Body size: .834 w 
x 1_750 h x 2.104 d. Lamp life: 20,000hrs. Plug-in at rear of 
case. Supplied less socket. order separatelY_ 
MSM-5A - miniature readout is same as above, except smaller. 
Lamps: 5V @ 6Oma. Figure: .475 h. Body: .475 w x .985 h x 
1.562 d. Lamp life: 50,000hrs. Plug-in thru standard 10-term. 
PC connector. Supplied less socket. order separately. 
MSM·5AL - as above. but has 10" flat cable connection: 
MSM-5S - mates with .above MSM series, but has symbol in
dicators for +.-. & figure "one". Plug-in. 

BCD-TO-7 SEGMENT OECODER DRIVERS 

MSCP 

Model 

MS-250AR 
MS-250AC 
MS-250SR 
MS-250SC 
MS-5030ER 
MS-5030EC 
SKT -41 B 

MS-6A 
MS-14A 
MSM-5AL 
MSM-5A 
MSM-5S 
MS-SK-R 
MS-SKT 
MSM-SK 
MS-MTX 
MS-FLV 
MS-FLR 
MS-FLG 
MSDD-731 
MSDD-702 

500-999 

3.96 
3.96 

Volt Description One- R 24 

2.5 Num. red w/socket 8.25 7.01 
2.5 Num. clear w/socket 8.25 7.01 
2.5 Symbol red w/socket 8.25 7.01 
2.5 Symbol clear w/socket 8.25 7.01 
5 Num. red w/o socket 6.25 5.31 
5 Num. clear w/o socket 6.25 5.31 

Socket for MS-5030 .48 .41 

6.3 Mosaic 10.95 9.31 
14 Mosaic 10.95 9.31 

3-5 Num. 0-9 & 1 Dec. 9.95 8.46 
3-5 Num.0-9 & 1 Dec. 8.25 7.01 
3-5 Symbol +,-,1 8.25 7.01 
Right Angle socket for MS 1.55 1.32 
Socket for MS 1.15 .98 
Socket for MSM 1.15 .98 
Dec.-7, 49 Diode Matrix 12.45 10.58 
Violet Filter for MS .40 .34 
Red Filter for MS .40 .34 
Green Filter for MS .40 .34 

BCD-7 Dec-Drv 4.15 3.53 
80mAlseg wlDec pt 6.50 5.53 

199-
6.19 
6.19 
6.19 
6.19 
4.69 
4.69 

.36 

8.21 
8.21 
7.46 
6.19 
6.19 
1.16 

.86 

.86 
9.34 

.30 

.30 

.30 
3.11 
4.88 MSDD-731 - with active low output to display numeric char

acter 0-9. Supply voltage: 7V; Input: 5.0V_ Plastic/epoxy MSDD-703 80mA/seg w/rip blank 6.50 5.53 4.88 
_!Vl:~~~'''''' package w/Dual-in·Line (DIP) confi{jurations. DDM-702 Plug-in 80mAlseg w/Dec. 18.50 15.73 13.E\8 

DDM-703 Plug-in 80mAlseg w/ripple 18.50 15.73 13.88 
PANEL MOUNTING ACCESSORIES 
MS.4BA & MS-4BB - use up to 5 modular digits. Has top & 
bottom aluminum extrusion. 
LOGIC POWER SUPPLY 
5V @ 1 amp regulated section and 200 VDC @ 50ma Input 
115 VAC. 

MTX-4000141 000 
MTX-250 

MS-4BA 
MS-4BB 

PS-51-117 

Dec.-7 plug-in 12.85 10.92 9.64 
Dec.-7 plug-in 12.85 10.92 9.64 

Bezel Only, Nat(pr.) 1.50 1.28 1.13 
Bezel Only, Blk(pr.) 1.50 1.28 1.13 

Logic Power Supply 39.95 33.96 29.96 

RLca ® FOR CURRENT SOURCE DATA CAll TOLL-FREE 800-645-9200 (IN N.Y. STATE CALL COLLECT (516) 294-0990) 

ELECTRONIC PRODUCTS. INC. T!:L: (617) 685-4371 
1551 OSGOOD STREET, NORTH ANDOVER, MASS. 01845 TWX: 710 342-0552 
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SEC. 2400 • PANEL COMPONENTS (lNCL. LIGHTS & READOUTS) 

ALCDLiTE® 
BRITE GLO NEON LAMPS NEON LAMP ASSEMBLIES 
(T·13/8). MNE-4A/-4LA/-4SLA have straight electrodes. MNE-4B has the elec
trodes bent on the ends. MNE-4SL has metal base to increase light output. 
lOOK resistor required for 115V. 

(T-11/8). Ignition voltage 75 VAC or 95 VDC. Current should be IimitE>d to 
800 /lA. 150K resistor recommended for 115V. 

Series BNE Neon Assemblies, Compact Lens .. - protrudes slightly above the 
panel. Operating voltage: 75 VDC without reSistor; for 115 VAG operations 
use external resistors (150K for standard intensity, 33K for high intensity) 
not supplied. Temperature range: -lOoC to 70°C. Mounts with single ~6-32 
nut. BNE-4R comes with built-in resistor for 115 VAC. 

Longer than conventional NE-2. Breakdown: 90 VDC; maintained V: 65 VDC; 
design current: 1.3 mAo 

(T-1). NE-1H. High intensity neon with lens end magnification. Ignition voltage 
60 VAC or 67 VDC and a ballast resistor of 35K is recommended at 115 VAC. 
NE-1-HL is same only with insulated leads. 

Series BNF Neon Assemblies, Long Lens - Similar to the BNE Series except 
that the lens system extends a greater distance beyond the panel for a 
brighter illumination. 

Series BIM-A - truncated cones, single lens style; height of lens is 1/4"_ 
Incorporates NE2H high intensity lamp. Acrylic housing, tin·plated solder 
terminals. For '''','' dia. panel mounting hole. Retainer included. Specify Color: 
Red, Amber, Clear. 

Series BND Neon Assemblies, Square Lens - Combines an entirely new look 
in a space-saving pilot assembly. The BND is available with or without 
built-in series resistor. Specify Color: Red, Amber, Clear, White. 

Miniature T-11/4 neon. Wire leads. lOOK resistor recommended. Approx. 1/2" 
size. Specify Color: Red, Amber, Clear. SM-1. 

LAMP HOLDERS 
Relampable miniature holders have 3/8" dia. lens and small size. MCM-l00 
has 0.7" length, mounts with ~,·32 nut. MCM-175 has I" length, mounts 
with '\'8-32 nut. Specify Lens Colors: Red, Green, Amber, Blue, White. 

T-1 #680: 5 VDC 60 mA, 100,000-hrs. For 1/4" hole, 10" leads. 

T-13/8 neon lamp in black phenolic case, for 1/4" hole, 10" leads. lOOK 
resistor required. See MNE-4 story for lamp description. 

Miniature, transistorized neon lite operates from 5 VDC source. Mounts in 
3/8" hole. Size 2.086". Specify: Red, Amber, Clear. 

Simplified, low-cost, snap-type lamp holders for miniature lamps, such as 
NE-2, etc. 5 different size holders are available, each adaptable to particular 
panel thickness. Less lamps. Specify Color: Red, Amber, or Clear. 

,~ 
SHE J 

BNF 

BND 

BIM·A-l 

BIM·4C 

Mc-sao 

Ii 
~ 

MCM·175 BFK 

~ 
'-~~ " ~" BNG-51 BNP-l 

NEON LAMP ASSEMBLIES 

Model Description (Pkg_) One·24 25·99 

BND·2 Neon Lite Assembly, Standard Intensity (25) .84 .57 

BND·2R Neon Lite Assembly, With Resistor (25) .89 .61 

BND·3 Hi Intensity Neon Lite (25) .89 .61 

BND-3R Hi Intensity Neon Lite With Resistor (25) .99 .67 

BNE-2 Standard Intensity Neon Lite (25) .84 .57 

BNE-3 Hi-Intensity Neon Lite (25) .89 .61 

BNE-4R Hi Intensity w/lnternal Resistor (25) .99 .67 

BNF-2 Standard I ntensity Neon Lite (25) .84 .57 

BNF-3 Hi Intensity Neon Lite (25) .89 .61 

BNF·4R Hi Intensity w/lnternal Resistor (25) 99 .67 

Specify Color: Red, Amber, White or Clear 

SM-1 Without Resistor (25) .89 .61 

BIM·l* White Shoulder (25) .59 .40 

BIM-1-B* Black Shoulder (25) .59 .40 

BIM-4-C* Chrome Bezel (25) .69 .47 

BIM-4-E* Chrome Bezel (25) .69 .47 

BIM-A-1 Without Resistor (25) .69 .47 

BIM-A-4 With RE>sistor (25) .79 .54 

BNM-2R** standard With Resistor (25) 1.29 .88 

PLN-100A Neon Pilot, Clear *U.L. Listed (25) .99 .67 
Specify Color: Red, Amber, Clear **Translucent White 

INCANDESCENT LAMP ASSEMBLIES 

Model Description (Pkg.) One-24 25-99 

MC-680t With Pin Contacts (25) 1.29 .88 

MC-680lTt With 6" leads (25) 1.29 .88 

ME-680* With Pin Contacts (25) l.l9 .81 

ME-680lT* With 6" leads (25) l.l9 .81 

t Specify Color: Red, Green, Amber, Blue, White * Specify Color: Red, Green, Yellow, Blue, White 

PL-105 5V Lamp Assembly, Clear (25) .89 .61 

BFK-5 I Pilot Assembly with 5V lamp (25) 1.49 1.01 

Specify Color: Red, Green, Blue, Yellow, White 

LAMP HOLDERS 

Model Description (Pkg.) One·24 25-99 

MCM-100 Pilot, Takes T-1 Submidget Flange lamp (25) 1.09 .74 

MCM-175 Pilot, Takes T-1'\'. Midget Flange· lamp (25) 1.39 .95 

BNP-1t White Nylon Holder for NE-2 (25) .18 .12 

BNG-5U Holder for Neon Lamp (100) .20 .14 

Specify Color: Red, Amber, Clear. Sold in Minimum Quantities of 100. 

PLEASE SPECIFY COLOR OF LENS WHEN ORDERING PILOT LIGHTS 

100·499 500·999 

.50 .42 

.53 .45 

.53 .45 

.59 .50 

.50 .42 

.53 .45 

.59 .50 

.50 .42 

.53 .45 

.59 .50 

.53 .45 

.35 .30 

.35 .30 

.41 .35 

.41 .35 

.41 .35 

.47 .40 

.77 .65 

.59 .50 

100-499 500-999 

.77 .65 

.77 .65 

.71 .60 

.71 .60 

.53 .45 

.89 .75 

100·499 500-999 

.65 .55 

.83 .70 

.ll .09 

.12 .10 

R" Le" a® FOR CURRENT SOURCE DATA CALL TOLL-FREE 800·645·9200 UN N. Y. STATE CALL COLLECT (5161294·09901 
R Prices and specifications are subject to change without notice. 

ELECTRONIC PRODUCTS, INC. TEL: (617) 685-4371 
1551 OSGOOD ST., NO_ ANDOVER, MASS. 01845 TWX: 710 342-0552 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vo1.2·459 



Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

MNE-4Lt ~'. M E .~~ N·3 \ , ,,. 

n ~t\' I. I" 

MNE-4 MNE.4SL < I 

NE-211 

~ NE·1H ~ 
!\ NE·l·HL 

o T-VoWIRE n TERMINALS 

o T.l WIRE n TERMINALS 

~ 
u u 

i U 

T-l SUB·MIDGET 
FLANGE 

T·l'1'4 WIRE 
TERMINALS 

T·l% MIDGET ~ 
FLANGE U 
BASE 

8 T-1'I'4 MIDGET 
GROOVED 

". BASE 

... " ... ". i 
SCREW 
BASE 

e~.=--~ I 201 

:~;-C:>r"'-~ 

5 KR-l 

ALI:DLiTE® 
BRITE GLO NEON LAMPS 

Model Description (Pkg.) One-24 25·99 100·499 500-999 

MNE·4A Short Bare leads (25) .59 .40 .35 .30 
MNE·4LA 10" Ins u I ated Leads (25) .69 .47 .41 .35 
MNE·4SlA 10" Insulated Leads, Metal Base (25) .74 .50 .44 .37 
MNE-3 Short Bare Leads (25) .69 .47 .41 .35 
MNE·3H Short Bare Leads, Hi Intensity (25) .79 .54 .47 .40 
NE·211 11 mm Glow,Bare Leads (25) .49 .33 .29 .25 
NE·214 11 mm Glow,Bare Leads (25) .64 .44 .38 .32 

NE·1H Short Ba re Leads (25) .69 .47 .41 .35 
NE·1·Hl 10" I nsulated Leads (25) .79 .54 .47 .40 

+ Hardware 

INCANDESCENT LAMP ASSEMBLIES 
Ultraminiature series has cylindrical appearance and fits in ~6" hole. Has 5V 60 rnA rating, 100,000·hr. life. Cont.ins 
#683 T-1 lamp. Mounting ring supplied. ME·680l & MC·680L have solder tin dipped, hi·temp leads. 24 AWG wire. 
lens unscrews, T-1lamp is exposed. Specify: Red, Green, Blue, Yellow, White. #680 lamp 5V @ 60 rnA, supplied. 

INCANDESCENT T-% T-Va T-1 AND T-1% LAMPS . , 
Model Volts Amps MSCP (Pkg.) One·9 10-99 100·499 500-999 

T·Vo Wire Terminals 
RM2·5V20 5.0 .020 .020 (10) 1,09 .71 .55 .47 
RM2·5V30 5.0 .030 .030 (10) .99 .64 .50 .43 
RM2·5V60 5.0 .035 .035 (10) .93 .60 .47 .40 

T·1 Wire Terminals 
680AS15 5.0 .060- .032t (10) 1.25 .81 .63 .54 
680AS25 5.0 .060 .032 (10) .83 .54 .42 .36 
683·AS15 5.0 .060 .053t (10) 1.25 .81 .63 .54 
683-AS25 5.0 .060 .053 (10) .83 .54 .42 .36 
713AS15 5.0 .075 .088t (10) 1.25 .81 .63 .54 
713AS25 5.0 .075 .088 (10) .83 .54 .42 .36 
715AS15 5.0 .115 .147t (10) 1.25 .81 .63 .54 
715AS25 5.0 .115 .147 (10) .83 .54 .42 .36 
RM3·5V20 5.0 .020 .020 (10) .99 .64 .50 .43 
RM3·5V30 5.0 .030 .030 (10) .89 .58 .45 .38 

T-1 Sub-Midget Flange 
685 5.0 .060 .050 (10) 1.44 .94 .72 .62 
718 5.0 .115 .147 (10) 1.38 .90 .69 .59 
856 28.0 .024 .150 (10) 3.06 1.99 1.53 1.32 
1112 14.0 .065 .150 (10) 2.16 1.40 1.08 .93 

T·P'" Wire Terminals 
2181 6.3 .200 .40 (10) .65 .42 .33 .28 
2182 14.0 .080 .30 (10) .69 .45 .35 .30 

T-1'1'4 Midget Flange Base 
327 28.0 .040 .34 (10) .79 .51 .40 .34 
330 14.0 .080 .50 (10) .83 .54 .42 .36 
381 6.3 .200 .40 (10) .86 .56 .43 .37 
382 14.0 .080 .30 (10) .86 .56 .43 .37 
387 28.0 .040 .30 (10) .79 .51 .40 .34 
815 5.0 .115 .147 (10) .86 .56 .43 .37 

T-P/4 Midget Grooved Bas3 
379 

I 
6.3 .200 .40 (10) .86 .56 .43 .37 

386 14.0 .080 .30 (10) .90 .59 .45 .39 
388 28.0 .040 .30 (10) .95 .62 .48 .41 
To be used with MSPN Switches on Page XX 

T-13", Midget Screw Base 

I 
362 

I 
14.0 .080 .30 (10) .99 .64 .50 .43 

378 6.3 .200 .40 (10) .95 .62 .48 .41 
399 28.0 .040 .30 (10) 1.05 .68 .53 .45 
To be used with MSLN Switches on Page XX 
t±15% 

MODEL 201 LOGIC CHECKER AND MODEL 300 LOGIC PROBE 
Model 201 logic Checker is a self-contained solid state electronic instrument used to test OTl or TIL integrated circuits. 
Operates from power of unit under test. Model 300 logic Probe traces logic levels and pulse activity through integrated 
circuits. Operates on 5V power from unit under test. 

Model 

201 

300 
MACHINED ALUMINUM AZIMUTH 
INDICATOR WITH GRADUATIONS 

AZ·360 

I 
2" Black (numerals every 20°) 

AZ-360A 2" Black (numerals every 90°) 

KNOB ACCESSORIES 
KR-1 

.KR-2 
'/4" to '/0" Reducer 
'14" to ~t!' Reducer 

I 
I 
I 

Description I 
logic Checker I 
logic Probe I 

Pkg. 1-99 100-249 

(1) 3.35 3.02 
(1) 2.75 2.48 

Price 

99.95 

19.95 

250-499 500-999 

2.85 
2.34 

2.68 
2.20 

.12 

.12 

R LC a FOR CURRENT SOURCE DATA CALL TOLL-FREE 800-645·9200 (IN N. Y. STATE CALL COLLECT (516) 294-0990) 
® Prices and specifications are subject to change without notice. 

ELECTRONIC PRODUCTS, INC. TEL: (617) 685-4371 
1551 OSGOOD ST., NO. ANDOVER, MASS. 01845 TWX: 710 342-0552 
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SEC. 2400 • PANEL COMPONENTS (INCL. LIGHTS & READOUTS) _ §!. Il_ 

I 
I ELECTROMAGNETIC INDICATORS 

Designed for compact instrument and control panels, 
Allard miniature electromagnetic indicators provide 
positive visual signaling, are not subject to burnout, 
assure high readability in strong incident light. One· 
piece balanced rotor for dependable performance under 

Tiny indicator, totally enclosed 
structure. Rotation up to 60°. 
CW or CCW. For use with plug
on fldgs. Operates in any posi· 
tion. Case size: "K/' 0.0. x 2%," L. 

2 or 3 positIOn slim indicator 
for narrow locations. Can supply 
power to rotate a flag arm up 
to 60° or can display a legend 
directly on rotor face. CW or 
CCW for two position operation. 
. 270" x .562" xI". 

Short, powerful semaphore indica· 
tor for CW or CCW rotation using 
demountable flag arms. Rota· 
tional anges to 60° .• Works in any 
position. "K/' diam. x %" long. 

TYPE 108 

Small indicator for 2- or 3·posi· 
tion momentary or 2 - position 
latching (memory) indication. 
Prism·cut plastic lens in head 
can focus external light on indio 
cator face. Colors or legends as 
required. 1 Va" long, %" dia., 
"K/, square head . 

. 
Types 130 129 124 

D.C. VOLTAGES To 28 To 40 To 40 

OPERATING POWER (WATTS) 0.8 0.9 1.0 

NO. OF CONNECTIONS 2 2 2 

WEIGHT (GRAMS) 10 10.5 5 
.................. ........ , .... ?,., ....... 

shock and vibration. Models for momentary or latching 
operation, from DC or rectified AC. All models can be 
supplied to meet parti.cular requirements for operating 
voltage, type of display and mounting, to commercial 
or MIL specifications. 

Miniaturized semaphore indicator 
with rotation up to 60°. Available 
with CW or CCW rotation. For use 
with plug·on flags. Operates in 
any position. Case size: :Va" 0.0. 
x .575" long. 

Extended face indicator, permits 
display of complete words- or 
multiple symbols. For 2· or 3· 
position momentary, or 2·posi· 
tion latching indication. Plastic 
capped for dust and moisture 
protection. Length 1 %", head 1" 
by %". 

219 109 

TYPE 219 

Relatively inexpensive version of 
our highly successful instrument 
and panel mount indicator. Can 
display legends on the drum face 
or rotate a flag arm CW or CCW. 
2 or 3 position momentary or 2 
position latching operation. Indi
cator drum is .300" wide x .300" 
diam. Total length is 1o/a". 

TYPE 120 

Tiny broad faced indicator avail· 
able with 2- or 3'position momen· 
tary or 2-position latching indio 
cation. Shows colors or legends. 
Head is ~/' wide by "K/, high. 
Body 1/2" dia. Overall length 1~/, . 

108 110 120 

To 40 To 40 To 90 To 50 To 40 

0.9 1.0 1.0 0.5 0.5 

2,3,4 2,3,4 2,3 2,3,4 2, 3 

15 9. 10.6 35 9.5 
... , ... ? . ,·,·?W'·" . 

ELECTROMECHANICAL READOUTS All units illustrated are 
made under one or more of 

the following patents: 

TYPE. 202 

High Visibility I 
Inherent Memory I 

Compact digital indicating modules 
for instrument, data presentation 
and other display systems. Seven 
electromagnetic indicating seg· 
ments can be operated in any de· Complete readout display op-
sired combination by low power DC erating as remote repeater of 
signals. Momentary or latching cash register readings Con-
types. Windings available from 1 to tains readouts, encoding mat· 
30 V, 11~l' h. x 1"K6" W. X 2W' d. rices, pulsing and cycling cir· 
Digit size 1 W' h. X 1" w. Other cuitry and its own power sup-
digit sizes up to 4" and custom ply. Use of latching (memory) 
units, with as many lines as neces· type readouts makes average 

A wide variety of sary, also available. Operating time power consumption negligible. 
other sizes available less than 0.03 sec. Units also sup· Packaged for all-weather, Qut· TYPE 1218 
in single and plied with packaged encoders and door use. Uses 4 Type 218 Other sizes 
multi·unit packages. decoders. readouts, 4" high. available 

Re 24943/3,096,594 
3,273,270/3,553,619 

A Fa: 'toie R Qiiotioni °N,;oi9FfC LitrNinlinN°yo'SI C °OriA P. 
710 MAIN STREET. WESTBURY, L I .. N. Y. 11590 • (516) 334-8742 
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1300 Series, Digital 
Gives you fast, accurate indication of shaft position up to 1,000 
turns. All models (3-digit 10-turn, 4-digit. 1 DO-turn, and 5-digit 
I,OOO-turn) mount directly on shaft to be controlled, eliminating 
backlash. Speed: up to 6,000 counts per minute. 
Large, contrasting numerals readable even from angular view 
because convex windows reduce glare, reflections. Rugged, dust
sealed construction includes Cycolac1 counter wheels, Nylatron~ 
GS gear assemblies, knurled aluminum control knobs. Brake 
optional. Special readouts are also optional. All models conform 
to military requirements. 
1 Reg. TM Borg·Warner Corp. 
'Reg. TM Borg·Warner Corp. 

1330 Series, Digital 
You get straight-on or angular readout with this illuminated 
turns-counting Microdial. One-piece lens/window magnifies 
numerals 1.5x. In exactly 10 turns, unit counts from 000 through 
999. Fingertip brake locks settings in place. 
This Microdial is sealed against dust yet its snap-on cap makes 
lamp replacement easy. Standard finishes for color coding: dark 
or light gray, red, white, and black; other colors and special 
read outs available on request. 

3100 Series, Digital 
Remarkably accurate (1000:1 indexing accuracy) miniature 3100 
Series dial almost makes a standard circular dial look gigantic 
by comparison. This Microdial measures only gig x 12%2 
inches and protrudes only 2%2" from a panel. 
Digits (with illumination optional) are magnified by a convex 
lens in recessed window. Three-digit, ten-turn dial rotates con
tinuously clockwise or counter clockwise with push-pull fingertip 
brake to lock settings. This 3100 miniature Microdial will mount 
on panels from Y16" through 0/16" thick. 
Standard color: natural brushed aluminum finish. 
Amphenol's Dial-Pot assembly saves you time and money ... 
eliminates costly mounting and phasing. If you now buy pots and 
dials separately, but for the same application, Amphenol can 
prephase and pre-assemble the 3100 dial to any potentiometer 
at no extra cost. You simply mount the assembly from rear of 
panel and wire into your circuit. 

1320 Series, Concentric 
The 1320 series is a 1% inch diameter 10 turn concentric scale 
dial with extra large numerals and a wide variety of color com
binations including gloss and dull black, satin chrome, and 
bright chrome. Incorporating Amphenol's exclusive continuous 
inner dial movement, the 1320 is offered with or without brake. 
This dial is a rugged, long lasting, highly accurate unit which 
will meet your most demanding requirements. 

DFD Series, Digital 
- 250 PPM Reading Accuracy. 
- High-Density Packaging-Up to 72 Per Sq. Foot! 
The DFD is a precision mechanism that provides a direct manual 
drive for a panel-mounted ten-turn potentiometer and an associ
ated 3-digit readout that registers the drive-shaft rotation in turns, 
to three significant figures, a vernier wheel providing four gradua
tions intermediate between adjacent digits on the least significant 
digit counter wheel permits interpolating to 250 parts per million, 
or less - fully compatible with the resolution and linearity of 
the average ten-turn precision potentiometer. 
The entire assembly is less than one inch wide and less than two 
inches high, making it feasible to mount up to 72 controls per 
square foot of panel space, yet the digital display is comfortably 
readable at all times. It is not hidden by the operator's hand 
during adjustment and is equipped with a magnifying window 
that significantly enlarges the numerals and vernier scale for 
easy viewing from all positions. 

Special Options 
Amphenol, with the broadest and most versatile concentric scale 
and digital dial lines in the industry, offers you more than 
standard units. An example is the 1300 and 1330 series digitals 
which can be modified to give you such special features as index 
lines, internal illumination and special readouts. Contact your 
Amphenol area representative for full details on these and 
other optional features available to solve your design problems. 

Microdial® - Trademark Reg. U.S. Patent Office. 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645·9200 (IN N, Y. STATE CALL COLLECT (516) 294·0990) 
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Specify AMPHENOL 
Concentric and Digital Dials 
for precise potentiometer control 

1370 Series, Concentric 
Only Va" diameter (1" with finger brake), this lO-turn Microdial® 
projects ~!Y:12" from panel. Don't let the small size of this dial 
fool you. It has the 3ame silent gear action of the conventional 
size Amphenol dials. It indicates angular position of potentiom
eters and multiturn devices of 10 turns and less with 1000:1 
indexing accuracy. Inner dial counts turns, outer dial counts hun
dredths. Locks rigidly onto shaft to eliminate backlash. Epicycli
cal internal gearing assures readout accuracy. Finger-tip lever 
offers positive brake action without disturbing critical settings. 

1350 Series, Concentric 
The 1350, Jl:YJn" diameter, indicates angular position of 
potentiometers and multiturn devices of ten turns and less with 
1000: 1 indexing .accuracy. Inner dial counts turns, outer dial 
counts off hundredths. Locks rigidly onto shaft to prevent back
lash. Internal gearing is epicyclical type so you always know 
exact reading. Fingertip brake holds shaft position until reset. 

3000 Series, Concentric 
Only I-inch diameter (1%2" with finger brake), this 10-turn 
Microdial projects 10/:16" from your panel. Without brake, array 
of these units can be mounted on 1'A" centers. And the digits 
are as large and as easy to read as some dials twice the size. 

Clear plastic dial face is sealed and angled to prevent reflec
tions. You can color-key dial functions by choosing from 
5 standard brake knob colors and different combinations of 
numeral and background colors. 

Don't let the small size of this Microdial fool you. It has 
the same silent gear action of the conventional size Amphenol 
Microdials. 

1380 Series 
FEATURES ... 
o Precision digital dial designed for precision potentiometers 

up to ten turns - yet exceptionally low cost. 
o Zinc die cast housing and rear cover for demanding appli-

cations. 
o Indexing accuracy is 1 part in 1,000. 
o Modern styling and small size. 
o Easy mounting ... A single set screw mounts dial to poten-

tiometer shaft. 
Amphenol's new 1380 Series miniature digital dial is available 
in a black finish model 1381 or a fine black-grey hammer finish 
model 1385. The 1380 accepts a 1,4" shaft diameter and modifi
cation for a YB" shaft diameter is available as a special option. 
Fingertip brake assures maintenance of critical dial settings. 
And the 1380 offers you ultra-modern styling to compliment 
any panel layout. 

DFA Series, Concentric 
o 1 Part in 1000 Reading Accuracy. 
o Up to 99 Dials Per Square Foot of Panel Space! 
o Satin ChromE on Black Finish. 
The DFA is an excellent answer to the need for a precision 
setting and indicating device for use with multi-turn potentiom
eters, particularly in control-console and computer applications, 
where the multiplicity of control elements is a significant factor 
in the total investment, and panel space is often at a premium. 
The dial control knob couples directly to the potentiometer 
shaft, hence there is no backlash in the control of the actual 
resistance setting. A single numeral in the window above the 
knob indicates the number of completed turns of the shaft, and 
the graduated dial integral with the knob indicates in tenths 
and hundredths the percent of partial turn of the shaft enabling 
an accuracy in setting of one part per 1000. 
Two standard models are available in this control series: 
The Model DFA-N with satin chrome finish and Model DFA-NB 
with white numbers on black finish. They feature constant 
torque that allows easy adjustment, yet maintain settings under 
conditions of extreme vibration. Both models include a flip-lock 
lever that applies 25 inch-ounces of torque against accidental 
displacement, in the locked position, yet allows high-speed rota
tion and setting when unlocked. The units are only 1.06 inches 
wide, with a body height of 1.25 inches (1.63 inches including 
lock lever) enabling grouping of miniature ten-turn potentiom
eters in control banks of up to 99 elements per square foot of 
panel space. 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645·9200 (IN N. Y. STATE CALL COLLECT (516) 294·0990) 
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Vol.2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

CHICAGO MINIATURE LAMP WORKS 
Subminiature Incandescent Lamps 
SELECTING A MINIATURE OR SUBMINIATURE INCANDESCENT LAMP. 
Your lamp and lighting requirements should receive careful consideration in order to take full 
advantage of the wide range of miniature and subminiature lamps available from Chicago Miniature. 
Most of the lamps listed are Industry Standard lamps. Non-standard lamps are identified by a CM7-, 
or a CM8-, preceding the part number. We recommend the use of Industry Standard lamps whenev
er possible. If a standard lamp cannot be found in the following listings contact your local Chicago 
Miniature representative or Chicago Miniature direct. 
Chicago Miniature has over 4,000 lamps plus the capability of engineering and manufacturing to 
provide special lamps to meet your specific needs. 

,094 OIA. MAX'1 ~ 
(2.39mm) 11--:W'MAx 

(4.75mm) 

~ ~
.0940.'A. MAX. -1 ~(2.39mm) 

J~ DIA. 
(3.20mm) _._. - -~-

(3.05mm) ip!' .300 MAX. 

.325 (S.26mm) 

.270 (6.86mm) ~
' , 

.01O±.001 OIA. r 
(.25mm±.03mm) 1.375±.125 

~ (7.62mm) 

~-~ino: 
. 250±.020 --l-

I _ (6.35mm±.;1~m) 

.020±.001 orA. TVP .... ,i4-__ ~493m~[8mm) 
(3.89mrn) 
(3.63mm) 

(.51mm±.03mm) III 

050 -tJI I. 

Wire Terminal 

CM-8712 
CM-7100 
CM-7101 
CM-8534 
CM-30 

CM-8537 
CM-2 
CM-6803 
CM-6833 
CM-6153 

CM-7133 
CM-8666 
CM-7153 
CM-7102 

Micro Midget 
Flanged Base 

.095 DIA. REF. 
(2.41mm) 

CM-7120 
CM-3810 
CM-3811 
CM-7121 

CM-8538 
CM-7122 
CM-8587 
CM-8913 
CM-6183 

CM-8828 
CM-8383 
CM-8270 
CM-7123 

(1.27mm) 

Bi-Pin Base 

CM-7110 
CM-78W 
CM-7811 
CM-7111 
........ 

CM-7538 
CM-7112 
CM-7113 
CM-7114 
CM-7115 

CM-7116 
CM-7117 
CM-7118 
CM-7119 

.050 REF. .100 CIA. REF. 
(1.27mm) (2.54rnm) 

l..±~..i 
• t I I IT ~ -wo1 

1.25' NOM. .22 REF. 
(31.75mm) (5.59mm) 

(.51mm±.03mm) ~ ~! ~ ~ . 020±.001 OIA. TVP'I":~ ~..:~~ 
.. o~1 Ll)~ 

tq~1 ~~ 

.125 CIA. MAX. 

(3.18mm) ~I' ,~x. 
(3.68mm) 
~. 

§' 
.,; 

~tl 
~E 

+i E 
.010 OIA. Ll)~ 
(.25mm) l;;.,f 

...iC 

__ l 
Short Wire 
Terminal 
. 145 MAX. 

........ 

........ 

........ 

........ 

........ 

........ 

........ 

........ 

........ 

Wire Terminal 

CM8-3982 
CM8-984 
CM8-981 

CM8-988 
CM8-986 
CM8-986F1 

.200 (5.08mm) :Hij DIA.... __ 125 250 (635mm) 

(3.18mm) ,,,...,, .- 118 OIA. p ..! 
(3.00mm) ( 187 MAl' I (3.18mm) ~' (4 75mm) (3 OOmm) 

t-"E ~ 
E E 

~ ~ ~ 
~tl ociE r) 

o;E CiE :33+1 

(~i~m~f·· ~~ C;~ ti ~ 
M<:t qE 1l'I~ 
.... ~ tiE [::;"'" 

--.L ;;~ ~~ 

Intermediate Standard 
Wire Terminal Wire Terminal 

. 187 MAX . .250 MAX . 

........ CM-8798 

........ CM-8910 ........ CM-7203 

........ CM-8601 

. ....... 8~:am ........ 

. ....... CM-8846 

........ CM-2128 

........ CM-7205 

Bi-Pin Base 

CM7~9il4· 
CM7-981 

CM7-988 
CM7-986 
CM7-986F1 

Sub·Midget 
Flanged Base 

CM-7244 
CM-7245 
CM-8102 
CM-7246 
CM-7247 
CM-7248 
CM-7249 
CM-679 
CM-7229 

Bi-Pin Base 

CM-7252 
CM-7253 
CM-7255 
CM-7256 
CM-7732 
CM-7257 
CM-7258 
CM-7259 
CM-3229 

DEFINITIONS 
MEAN SPHERICAL CANDLEPOWER (MSCP): A measure 
of total luminous light output traceable to the National Bu
reau of Standards. 
LUMENS: A measure of light output traceable to the Nation
al Bureau of Standards and relatable to MSCP by factor of 
4". 
{Example: MSCP X 411" = Lumens}. 
LIFE (HOURS): The rated average life of a lamp in hours. 
Rated life is determined by testing a group of lamps on 
constant AC voltage under laboratory conditions at room 
temperature. DC aging vibration and high ambient tempera
ture {220"F and over} can each affect actual service life. 

T -3/4 Subminiature Incandescent Lamps 
All Chicago Miniature T-3/4 Lamps are aged prior to selec
tion for current {±1 O%}'unless otherwise stated, and candle
power {MSCP}. To specify a specific MSCP tolerance add 
AS {aged and selected} and ±25% or ±15% whichever is 
applicable. {Example: CM7153AS15%} . 
Other selection tolerances are available on request. 
APPLICABLE MILITARY LAMP DRAWINGS 
MS 90452{AS} { 6803AS15, 6833AS15, 7133AS15, 
7153AS15} 

DESIGN M.S.C.P. Life Filament 
Volts Amps {Hours} Shape 

{±10%} 

1.15 .090 .003 NOM. 5,000 C-2R 
1.5 .015±20% .002 NOM. 10,000 C-2R 
1.5 .015±20% .01 NOM. 5,000 C-2R 
2.5 .110 .04 NOM. 10,000 C-2R 
4.5 .021 .017 NOM. 5,000 C-2R 

5.0 .015±20% .02 NOM. 1,000 C-2R 
5.0 .021 .034 10,000 C-2R 
5.0 .060 .03 100,000 C-2R 
5.0 .060 .05 100,000 C-2R 
5.0 .060 .15 3,000 C-2R 

5.0 .075 .09 25,000 C-2R 
5.0 .080 .15 15,000 C-2R 
5.0 .115 .15 40,000 C-2R 
5.0 .115 .20 5,000 C-2R 

T -3/4 ECONO Lamp 
All Chicago Miniature T-3/4 Econo Lamps are aged prior 
to sample inspection for current and MSCP conformance 
to applicable specifications. These lamps are 
manufactured to the same high quality standard as 
regular T-3/4 Lamps . 

DESIGN M.S.C.P. ! Life ! Filament 
Volts Amps {Approx.} I {Hours} I Shape 

5.0 .02 NOM. .015 - .040 10,000 C-2R 
5.0 .06 NOM. .02 - .10 

5g;888 
C-2R 

5.0 .06 NOM. .10 - .20 C-2R 

5.0 .08 NOM. .10 - .20 3,000 C-2R 
5.0 11 NOM .05 - .15 25,000 C-2R 
5.0 .11 NOM. .10 - .20 15000 C-2R 

T -1 Subminiature Incandescent Lamps 
All Chicago Miniature T-1 Lamps are aged prior to selection 
for current {± 1 O%} unless otherwise stated, and candlepow
er {MSCP}. To specify a specific MSCP tolerance add AS 
{aged and selected} and ±25% or ±15% whichever is appli
cable. {Example: CM715AS15%}. 
APPLICABLE MILITARY LAMP DRAWINGS 
MS 3338 {6839AS25} 
MS 24367 {680, 683, 713, 715} 
MS 24515 {682, 685, 714, 718} 
MS 90451 {AS} {6802AS15, 6832AS15, 7132AS15, 
7152AS15} 

DESIGN M.S.C.P. Life ! Filament 
Volts Amps {Hours} I Shape 

{±10%} 

1.25 .012±20% .004 NOM. 1,000 C-6 
1.35 .220 .02 NOM. 25,000 C-2R 
1.5 .075 .03 16,000 C-2R 
2.5 .015±20% .001 NOM. 10,000 C-2R 
2.5 .100 .10 10,000 C-2R 
2.5 .320 .21 NOM. 5,000 C-2R 
3.0 .008±20% .001 NOM. 16,000 C-2R 
3.0 .0125±20°;' .001 NOM. 16,000 C-2R 
3.0 .015±20% .02 NOM. 5,000 C-2R 

- Chicago MIniature Lamps have tinned leads for ease of soldenng • Chicago Miniature BI-Pln Lamps have gold plated nickel pins 
- Chicago Miniature Lamps are manufactured to MIL-L-63630 -All dimensions are in inches, metriC size in parentheses 

ALL CHICAGO MINIATURE LAMPS MEET OR EXCEED APPLICABLE ANSI (AMERICAN NATIONAL STANDARDS INSTITUTE) INDUSTRY STANDARD REQUIREMENTS 
CHICAGO MtNIATURE LAMPS LEDS AND LlTED DEVICES ARE AVAILABLE THROUGH YOUR LOCAL AUTHORIZED CM STOCKING DISTRIBUTOR OR FACTORY 
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SEC. 2400 • PANEL COMPONENTS (lNCL. LIGHTS & READOUTS) 

CHICAGO MINIATURE LAMP WORKS 
SUBMINIATURE INCANDESCENT LAMPS 
T-1 (Cont'd) 

.. 

. . . . . . . . 

CM-2C)22 

CM-SS02 
CM-6B32 
CM-6152 
CM-7132 

CM-6212 
CM-7152 
CM-7212 
CM-8175 
. .... 

.. 

....... 

....... 

... ... 
..... 

CM-3022· 
.... 

CM~6801· 
CM-6B31 
CM-6151 
CM-7131 

CM-6211 
CM-7151 
CM-3211 
CM-8179 

....... 

.... 

. .... 

CM-7207 
CM-7208 
CM-8602 
CM-6022 
CM-7210 

CM-B729 
CM-6BO 
CM-6B3 
CM-6150 
CM-713 

CM-7211 
CM-715 
CM-7213 
CM-7216 
CM-8096 

CM-7218 
CM-7219 
CM-8111 
CM-7220 
CM-6838 

.125 QIA. ~ .t 
(3.18mm) I 

n~G.35mm) 
.125 DIA. REF. +l ~ 
(3.18mm) I 1_ n---r-J r 

I 

1.25 NOM. 

~~ml 
Wire Terminal 

CMB-B80 
CMB-883 
CM8-8B9 
CM8-885 
CM8-885Fl 

.168 DIA. MAX. 

(4.~~m)r-r 
.460 MAX. 

~imml 

.500 MIN. 
(12.70mm) 

.L 

Wife Terminal 

CM-2135 
CM-8631 
CM-8655 
CM-324 
CM-8816 

CM-580 
CM-583 
CM-515 
CM-8661 
CM-2114 

CM-634 
CM-8610 
CM-8608 
CM-8640 
CM-8627 

168 DIA. E 

"1' til 
~I! 

.235 DIA. 
(5.97mm) 

Special Midget 
Flanged Base 

CM-7302 
CM-B636 
CM-B656 
CM-8637 
CM-7305 

CM-3582 
CM-3585 
CM-3518 
CM-8660 
CM-8541 

CM-8628 
CM-8551 
CM-8609 
CM-8646 
CM-8632 

9 .37 REF. 
(9.40mm) , 

Sub-Midget 
Flanged Base 

CM8-882 
CM8-884 
CM8-886 
CM8-888 
CM8-888Fl 

CM-7303 
CM-8641 
CM-329 
CM-325 
CM-673 

CM-3580 
CM-3583 
CM-3515 
CM-8662 
CM-371 

CM-8645 
CM-8552 
CM-8606 
CM-8644 
CM-8635 

. 200 DIA. MAX.,~ ~ 
(S.OBmm l ( ir-;",--,t- .2000IA. MAX.1 i-

(S.OBmml i l- T -.-IV-

.480 MOL 
(12.19mm) 

1_ 
.75 APPROX. 
(19.05mm) 

i 
~ \- __ 8M OIA 

(.28mm) 
(.20mm) 

Wire Terminal 

CM8-190 
CM8-192 
CM8-194 

Midget 
Screw Base 

CM8-189 
CM8-191 
CM8-193 

I 
.600 MOL. 

([S.2r ml 

CM-7231 
CM-7232 
CM-B605 
CM-B022 
CM-7234 

CM-7250 
CM-6B2 
CM-6B5 
CM-6180 
CM-714 

CM-7235 
CM-718 
CM-7236 
CM-7239 
CM-7251 

CM-7240 
CM-32 
CM-8112 
CM-7241 
CM-6839 

CM-7260 
CM-7261 
CM-7262 
CM-7022 
CM-7263 

CM-7264 
CM-7680 
CM-7683 
CM-7265 
CM-7714 

CM-7266 
CM-7715 
CM-7267 
CM-7268 
CM-7269 

CM-8095 
CM-8097 
CM-8098 
CM-8099 
CM-7839 

j r-- .130 DIA. REf. I (3.30mm) 

T-~ .2S0 REF. 
.37 REF. (fi.35mm) 
(9.40mml I 
J._- L 

-=f~ .020±.00[ OIA. TYP . 
. 050 REF. (.52mm::t:.03mm) 
(1.27mm) 

CM-7301 
CM-8647 
CM-326 
CM-323 
CM-7304 

CM-35Bl 
CM-3584 
CM-3516 
CM-8657 
CM-8543 

CM-8639 
CM-8553 
CM-8607 
CM-8654 
CM-8623 

Bi~Pin Base 

CM7-880 
CM7-883 
CM7-889 
CM7-885 
CM7-885F1 

CM-7306 
CM-7636 
CM-7307 
CM-7637 
CM-7308 

CM-7580 
CM-7583 
CM-7515 
CM-7660 
CM-7309 

CM-7628 
CM-7310 
CM-7311 
CM-7646 
CM-7632 

1 1:,200IDIA. MAX . 
(5.08mm) 

~
--.-

.580 MAX. 
(14.7~mm) 

-+-.250±.020 

_~~3~~.:c.lmm) 
.020±.OOI DIA.~t- ~ 
(.51mm±.03mmJ _.125 

(3.18mrn) 

Bi-Pin Base 

CM7-3922 
CM7-3923 
CM7-3924 

DESIGN M.S.C.P. Life Filament 
Volts Amps (Hours) Shape 

(±10%) 

3.0 .060 .03 100.000 C-2R 
3.0 .120 .15 16,000 C-2R 
5.0 . 017±20% .005 NOM • 10,000 C-2R 
5.0 .021 .034 NOM. 10,000 C-2R 
5.0 .030 .03 75,000 C-2R 

5.0 .045 .04 10,000 C-2R 
5.0 .060 .03 100,000 C-2R 
5.0 .060 .05 100,000 C-2R 
5.0 .060 .15 5,000 C-2R 
5.0 .075 .09 25,000 C-2R 

5.0 .080 .16 3,000 C-2R 
5.0 .115 .15 40,000 C-2R 
5.0 .115 .20 5,000 C-2R 
5.0 .125 .22 5,000 C-2R 
5.0 .145 .16 10,000 C-2R 

10.0 .027 .10 10,000 C-2F 
12.0 .060 .15 16,000 C-2F 
14.0 .065 .15 16,000 C-2F 
18.0 .026 .15 16,000 C-2F 
28.0 .024 .15 16,000 CC-2F 

T -1 ECONO Lamp 
All Chicago Miniature T-l Econo Lamps are aged prior to 
sample inspection for current and MSCP conformance to 
applicable specifications. These lamps are manufactured 
to the same high quality standards as regular T-l Lamps. 

DESIGN M.S.C.P. Life Filament 
Volts Amps (Approx.) (Hours) Shape 

5.0 .06 NOM. .02 - .05 50,000 C-2R 
5.0 .06 NOM. .05 - .09 50,000 C-2R 
5.0 .06 NOM. .10 - .20 5,000 C-2R 
5.0 .11 NOM .. 05 - .15 25,000 C-2R 
5.0 .11 NOM. .15 - .25 15,000 C-2R 

T-1-1/4 Subminiature Incandescent 
Lamps 
All Chicago Miniature T-l 1/4 Lamps are inspected for 
current and light up. To specify a specific tolerance add 
AS (aged and selected) and ±25% or ±15%, whichever 
is applicable. (Example: CM2114AS25%). 
Other selection tolerances are available on request. 
APPLICABLE MILITARY LAMP DRAWINGS 
MS 25236 (323AS25, 8623M 25, 8639AS25) 
MS 28135 (8627A525) 
MS 51608 (325,329,673,86:15,8641,8644,8662) 

DESIGN M.S.C.P. 
Volts Amps (Approx.) 

1.3 .03 .006 NOM. 100 S-2 
1.35 .06 .006 NOM. 500 SC-2R 
2.5 AO .55 30 C-2R 
3.0 .19 .25 350 C-2R 
4.5 .285 1.05 100 C-2R 

5.0 .06 .03 100,000 C-2R 
5.0 .06 .05 100,000 C-2R 
5.0 .115 .15 40,000 C-2R 
6.0 .04 .03 1,000 C-2V 
6.0 .06 .13 3,000 C-2R 

6.0 .20 .63 1,000 C-2R 
6.3 .20 .55 5,000 C-2R 

10.0 .014 .004 NOM. 10,000 C-2F 
14.0 .08 .50 1,000 C-2F 
28.0 .04 .32 1,000 C-2F 

T-1-1/2 Subminiature Incandescent 
Lamps 
All Chicago Miniature T-l 1/2 Lamps are inspected for 
current and light up. To specify a specific MSCP 
tolerance add AS (aged and selected) and ±25 % or ± 
15 %, whichever is applicable (Example: 
CM8-192AS25%). 
Other selection tolerances are available on request. 

DESIGN M.S.C.P. 

I 
Life Filament 

Volts Amps (Approx.) (Hours) Shape 

2.5 .20 .10 500 C-2R 
6.0 .20 .75 350 C-2R 

28.0 .04 .34 1,000 C-2F 

• Chicago Miniature Lamps have tinned leads for ease of soldering • Chicago M,niature B,-P,n Lamps have gold plated nickel pins 
• Chicago Miniature Lamps are manufactured to MIL-L-63630 -All dimensions are in inches, metric size in parentheses 

ALL CHICI'GO MINIATURE LAMPS MEET OR EXCEED APPLICABLE ANSI (AMERICAN NATIONAL STANDARDS INSTITUTE) INDUSTRY STANDARD REQUIREMENTS 
CHICAGO MINIATURE LAMPS LEOS AND LITED DEVICES ARE AVAILABLE THROUGH YOUR LOCAL AUTHORIZED CM STOCKING DISTRIBUTOR OR FACTORY 

FOR CURRENT SOURCE DATA CALL TOLL-FREE 800-645-9200 (IN N.Y. STATE CALL COLLECT (516) 294-0990) 

eem/1973 See YELLOW SECTION for Local Sales and Distr.ibutors· Offices Vol.2·465 



Vol.2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

CHICAGO MINIATURE LAMP WORKS 
SUBMINIATURE INCANDESCENT LAMPS 

:i 
.230 DIA. MAX. :!! 

:i 
" 

.230 DlA. MAX. 
245 DIA. (S.B4mm) ~E 
(622mm)! CE 

~E 

(S.84mmI1 ---

~~ 

~I 

Tl[V~ 
.625±.125 

\ t-.f -1 f.~; g"l---. 'EE ~-~ 
~IE ~~ I 
:2!5 ~~ p..-- 625 MAX. 
",",(I() 0" (IS.S8mm) 

~~ I -I~ ~~_1' 

1 ~;! 
D~ 

}~~ ~~:~~~~) 
L 

*l;~ i+ r· f< 

Wire Terminal 

CM-1728 
CM-1783 
CM-2169 
CM-8663 
CM-1738 

CM-2158 

CM-2156 
CM8-8847 
CM-2171 
CM-3950 

CM-8805 
CM-2200 
CM-3151 
CM-2203 
CM-8784 

CM-1730 
CM-8664 
CM-1784 
CM-2180 
CM-1739 
CM-8350 
8~:~m(l) 
CM-1869 
CM-2107 

CM-8946 
CM-2174 
CM-2182 
CM-1705 
CM-2162 

CM-2102 

CM-8425 
CM-2176 
CM-2185 

Midget Flanged 
Base 

CM-331 
CM-368 
CM-268 
CM-343 
CM-338 

CM-375 

CM-7329 
CM8-8848 
CM-7331 
CM-8950 

CM-7332 
CM-7333 
CM-3150 
CM-7335 
CM-7334 

CM-345 
CM-7336 
CM-328 
CM-380 
CM-377 
CM-350 
8~:m(l) 
CM-344 
CM-367 

CM-7338 
CM-394 
CM-382 
CM-330 
CM-8918 

CM-370 

CM-459 
CM-8176 
CM-385 

CM-2187 CM-387 
CM-1764 CM-327 
CM-1764LSV CM-376 
CM-8361 CM-7341 
CM8-6748 CM8-6848 

(1) Also supplied with C-2R filament 

'~~6 DIA. I -.l 1.(6.99mm) I 

.229 (5.82mm) 

.219 (5.56mm) 

Midget Grooved 
Base 

CM-698 
CM-8699 
CM-266 
CM-8703 
CM-8704 

CM-390 

CM-7343 
CM8-8849 
CM-7345 
CM-6950 

CM-7346 
CM-7347 
CM-3152 
CM-7348 
CM-7350 

CM-8705 
CM-8706 
CM-337 
CM-7351 
CM-8708 
CM-7352 
8~:5~~ (1) 
CM-709 
CM-397 

CM-7353 
CM-7354 
CM-386 
CM-336 
CM-393 

CM-346 

CM-457 
CM-8177 
CM-7355 

CM-388 
CM-334 
CM-334LSV 
CM-7356 

.210 DIA. MAX. 
(5.33mm) 

Midget Screw 
Base 

CM-342 

CM~i76ll 

CM~i77!5 

CM~378' (1) 

CM~8362 
CM-373 

CM-399 
CM-335 
CM-335LSY 

T'~I:r 
:~j~ DIA. I 

H ,(6.lOmm) 
(6.99mml ' ''''---';--., 

E 

H .295 (7.49) DIA. 
. 325 (8.26mm) 

~l 
(21.01mm 

.975 MAX. ±.76mm) 
(24.77mm) 

.875 APPROX. (:1 
Wire Terminal 

6 PS 
12 PS 
24 PS 
28 PS 

48 PS 
60 PS 

120 PS 

r II 
1~~I~ ~ ~~I 
Slide Base 

6 PSB 
12 PSB 
24 PSB 
28 PSB 

48 PSB 
60 PSB 

120 PSB 

1.187 MAX. 

q'1T 
Miniature 

Bayonet Base 

6 MB 
12 MB 
24 MB 
28 MB 

48 MB 
60 MB 

120 MB/CM8-967 

~ irn-t 
~~jt~L-t 

125 ~ 

T-1-3/4 Subminiature Incandescent 
Lamps 
All Chicago Miniature T-l 3/4 Lamps are inspected for 
current and light up. To specify a specific MSCP 
tolerance add AS (aged and selected) and ±25% or ± 
15%, whichever is applicable. (Example: CM380AS25%). 
Other selection tolerances are available on request. 
APPLICABLE MILITARY LAMP DRAWINGS 
MS 15612 (335,342,1767,1768,1769) 
MS 18209 (387AS25) 
MS 25237 (327, 328, 330, 338, 368) 

(3.18mm) 

Bi-Pin 
Base 

~~ 
~~I-----D-E-S-IG-N-----'--M-.-S-.C-.P-.-'---L-if-e--'--Fi-Ia-m-e-n--t 
N<,?- 1-,Y,.,.o"lts,..-.--'A"'m:-::p-:'s----1 (Hours) Shape 

CM-7931 
CM-7968 
CM-7868 
CM-7357 
CM-7838 

CM-7375 

CM-7358 
CM7-7847 
CM-7359 
CM-7950 

CM-7360 
CM-7361 
CM-3149 
CM-7362 
CM-7363 

CM-7945 
CM-7364 
CM-7328 
CM-7380 
CM-7377 
CM-7368 

8~:H~~ (1) 
CM-7344 
CM-7367 

CM-7369 
CM-7371 
CM-7382 
CM-7330 
CM-7373 

CM-7370 

CM-7459 
CM-7001 
CM-7374 

CM-7387 
CM-7327 
CM-7876 
CM-7376 
CM7-7748 

6 BP 
12 BP 
24 BP 
28 BP 

48 BP 
60 BP 

120 BP 

1.35 .06 .01 NOM. 500 C-2R 
2.5 .20 .22 500 C-2R 
2.5 .35 .21 10,000 C-2R 
2.5.40 .55 30 C-2R 
2.7 .06 .04 6,000 C-2R 

3.0 .015±20% .003-
.006 NOM. 

3.0 .03 .02 NOM. 
3.0 .35 .30 
4.5 .120 .05 
5.0 .017±20% .018 NOM. 

5.0 .06 .03 
5.0 .06 .05 
5.0 .06 .15 
5.0 .115 .15 
5.0 .19 .45 

6.0 
6.0 
6.0 
6.3 
6.3 
6.3 
6.3 
6.3 

10.0 
10.0 

11.0 
12.0 
14.0 
14.0 
14.0 

18.0 

22.0 
24.0 
28.0 

28.0 
28.0 
28.0 
28.0 
48.0 

.04 

.20 

.20 

.04 

.075 

.15 

.20 

.20 

.014 

.04 

.022 

.04 

.08 

.08 

.100 NOM. 

.04+10% 

.03 

.10 

.60 

.02 NOM. 

.22 

.45 

.40 

.55 

.002 NOM. 

.08 

.03 

.12 

.30 

.50 

.50 

20% .15 
.04 .30 
.05 .50 
.04 .20 

.04 .30 

.04 .34 

.06 .34 

.065 .65 

.025 .20 

10,000 
1,800 

10,000 
25,000 

8,000 

100,000 
100,000 

5,000 
40,000 

1,000 

10,000 
50,000 

1,000 
50,000 

500 
3,000 

50,000 
3,000 

10,000 
5,000 

10,000 
10,000 
50,000 

750 
10,000 

10,000 
2,000 
1,000 

50,000 

25,000 

2~:ggg 
5,000 
5000 

C-6 
C-6 
C-2R 
C-2V 
C-2R 

C-2R 
C-2R 
C-2R 
C-2R 
C-2R 

C-2V 
C-2F 
C-2R 
C-2V 
C-2R 
C-2R 
C-2F 
C-2R 
C-2F 
C-2F 

C-2F 
C-2F 
C-2F 
C-2F 
C-2F 

C-2F 
C-2F 
C-2F 
C-2F 

C-2F 
C-2F 
C-2F 
C-2F 
CC-2F 

T -2 Subminiature Incandescent Lamps 
Industry Standard (ANSI) tolerances apply . 

DESIGN M.S.C.P. Average 
life I Filament End-Foot 

Yolts Amps Candles (Hours) Shape 

6.0 .140 .12 800 20,000 C-2F 
12.0 .170 .48 2400 1~:ggg C-2F 
24.0 .073 .85 2200 C-2F 
28.0 .040 .17 1900 5,000 C-2f' 

48.0 .053 .52 1500 10,000 C-7A 
60.0 .050 .67 2400 7,500 C-7A 

120.0 .025 .36 1600 10,000 CC-7A 

- Chicago Miniature Lamps have tinned leads for ease of soldenng - Chicago MIniature BI-Pln Lamps have gold plated nickel pins 
- Chicago Miniature Lamps are manufactured to MIL-L-6363D -All dimensions are in inches, metric size in parentheses 

ALL CHICAGO MINIATURE LAMPS MEET OR EXCEED APPLICABLE ANSI (AMERICAN NATIONAL STANDARDS INSTITUTE) INDUSTRY STANDARD REQUIREMENTS 
CHICAGO MINIATURE LAMPS LEOS AND LITED DEVICES ARE AVAILABLE THROUGH YOUR LOCAL AUTHORIZED eM STOCKING DISTRIBUTOR OR FACTORY 

FOR CURRENT SOURCE DATA CALL TOLL-FREE 800-645-9200 (IN N.Y. STATE CALL COLLECT (516) 294-0990) 

Vol.20466 CATALOG PAGES: (Vol.1°301 to 1-972) (Vo1.20301 to 201196) (\101.30301 to 301420) eem/1973 



SEC. 2400 • PANEL COMPONENTS (lNCL. LIGHTS & READOUTS) 

CHICAGO MINIATURE LAMP WORKS 
MINIATURE INCANDESCENT LAMPS 

~.275 (6.99mm) DIA 1. _____ J240 (6.10mm) . 

rr-J:30 

ill! ~ =r'''·' 
.875 APPROX. 

=r 
Wire Terminal 

4 ES 
5 ES 
6 ES 

10 AS 
10 CS 

10 ES 
12 ES 
16 CS 
16 ES 
18 ES 

24 CS 
24 ES 
28 ES 
48 ES 

1....-..-.,275 (6.99mm) DIA 

~' ''--r.~,~~':::' . 
(22.23m01 
.+:1.02mm) 

I 

J -~ 
.285~.015 
(7.24mm±.38mm) 

Slide Base 

4 ESB 
5 ESB 
6 ESB 

10 ASB 
10 CSB 

10 ESB 
12 ESB 
16 CSB 
16 ESB 
18 ESB 

24 CSB 
24 ESB 
28 ESB 
48 ESB 

T -2 Telephone Slide Base 

4A 
6A 
6B 
6C 

8A 
10A 
10B 
12A 
12B 

12C 
16A 
16B 
18A 

18B 
20C 
24A 
24B 
24C 

24D 
24E 
24F 
24X 
30A 

30B 
35A 
35B 
35C 
40B 

44A 
48A 
48B 
48C 
48D 

48H 
55B 
55C 
60A 

L .55 MAX. I 
r~ (13.97mm)+I 

~ .25~DIA. REF. 
~(6.3imm) 

G-2 Midget Screw 

CM8-162 
CM8-163 

(795m01) 

~ 275 DIA MAX 
I~ (6 99mm) 

r 

3130lA -jl 

'---

. 970 MAX. 
(24.64m01) 

.187 I 
(4. 75mm\-+t 

J 
.250±.020 
(6.35mm±S.08mm) 

--L 
~1~040=.OOI OIA. TYP. 

~(1.o2mm±.o3mm) 

Bi-Pin Base 

4 EBP 
5 EBP 
6 EBP 

10 ABP 
10 CBP 

10 EBP 
12 EBP 
16 CBP 
16 EBP 
18 EBP 

24 CBP 
24 EBP 
26 EBP 
48 EBP 

IT -2 Subminiature Incandescent Lamps 
Industry Standard (ANSI) tolerances apply . 

DESIGN M.S.C.P. Average Life Filament 
End-Foot (Hours) Shape 

Volts Amps Candles 

4.0 .040 .03 200 10,000 C-6 
5.0 .040 .04 225 8,000 C-6 
6.0 .040 .03 250 15,000 C-2F 

10.0 .010 red glow red1B~w 50,000 C-2F 
10.0 .017 .01 20,000 C-2V 

10.0 .040 .07 450 15,000 C-2V 
12.0 .040 .09 650 15,000 C-2V 
16.0 .017 .02 150 15,000 C-2V 
16.0 .040 .17 900 7,500 C-2F 
18.0 .040 .14 1,000 10,000 C-2F 

24.0 .017 .02 200 15,000 C-2F 
24.0 .040 .12 1,100 8,000 C-2F 
28.0 .040 .25 1,285 6,000 C-2F 
48.0 .040 .44 2,000 5,000 CC-2F 

T -2 Subminiature Incandescent Lamps 
Industry Standard (ANSI) tolerances apply. 

DESIGN Average Life Filament End-Foot 
(Hours) Shape 

Volts Amps Candles 

4.0 .190 450 5,000 C-2 
6.0 .140 510 15,000 C-2V 
6.0 .290 270 15,000 C-2 
6.0 .040 180 4,000 C-2 

8.0 .090 600 1,000 C-2 
10.0 .110 600 10,000 C-2V 
10.0 .250 900 1,000 C-2V 
12.0 .100 1200 12,000 C-2V 
12.0 .035 650 2,000 C-6 

12.0 .170 1500 g:888 C-2V 
16.0 .100 720 C-2V 
16.0 .290 840 1,000 C-7A 
18.0 .040 800 1,000 C-2F 

18.0 .100 600 1,000 C-2V 
20.0 .034 - 1,000 C-2V 
24.0 .030 600 1,000 C-2V 
24.0 .040 1000 4,000 C-2F 
24.0 .072 1400 6,000 C-2V 

24.0 .100 1500 8,000 C-7A 
24.0 .035 600 8,000 C-2F 
24.0 .090 1120 7,000 C-2F 
24.0 .035 600 8,000 C-2F 
30.0 .072 2000 3,000 C-7A 

30.0 .100 3000 4,000 C-7A 
35.0 .040 1000 7,500 C-2F 
35.0 .072 700 5,000 C-7A 
35.0 .100 750' 5,000 C-7A 
40.0 .040 - 1,000 C-7A 

44.0 .072 1250' 1,000 C-7A 
48.0 .072 2000' 5,000 C-7A 
48.0 .100 2200' 5,000 C-7A 
48.0 .035 475' 10,000 C-7A 
48.0 .021 100' 20,000 C-7A 

48.0 .045 1000' 5,000 C-7A 
55.0 .100 1800' 5,000 C-7A 
55.0 .052 1400' 5,000 C-7A 
60.0 .050 1600' 5,000 C-7A 

G-2 Subminiature Incandescent Lamps 
Industry Standard (ANSI) tolerances apply 

DESIGN M.S.C.P. Life Filament 
Volts Amps (Hours) Shape 

7.0 .063 .085 3,000 C-2V 
14.0 .065 .066 3,000 C-2F 

• Chicago Miniature Lamps have tinned leads for ease of soldering - Chicago Miniature BI-Pln Lamps have gold plated nickel pms 
_ Chicago Miniature Lamps are manufactured to MIL-L-63630 -All dimensions are in inches, metric size in parentheses 

ALL CHICAGO MINIATURE LAMPS MEET OR EXCEED APPLICABLE ANSI (AMERICAN NATIONAL STANDARDS INSTITUTE) INDUSTRY STANDARD REQUIREMENTS 
CHICAGO MINIATURE LAMPS LEOS AND LITED DEVICES ARE AVAILABLE THROUGH YOUR LOCAL AUTHORIZED CM STOCKING DISTRIBUTOR OR FACTORY 

FOR CURRENT SOURCE DATA CALL TOLL-FREE 800-645-9200 (IN N.Y. STATE CALL COLLECT (516) 294-0990) 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2·467 



Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

CHICAGO MINIATURE LAMP WORKS 
Helium Retardant Lames 

T-l Wire Terminal T-l Sub-Midget 
Flanged Base 

T-l Bi-Pin 
Base 

T-l-l/4 
Wire Terminal 

T-1 & T-1-1/4 Helium Retardant Lamps 
These lamps are intended 'for use in Helium filled aircraft 
instruments where optimum resistance to Helium permiatlon 
and associated lamp darkening is required. To specify a 
specific MSCP tolerance add AS (aged and selected) and ± 
25% or ±15%, whichever is applicable. (Example: 
6809ASI5%). 
(All Chicago Miniature T-l and T-l'/4 Helium Retardant 
Lamps are aged prior to current (±10%) and candlepower 
(MSCP).). 
All Chicago Miniature T -1 1 14 Helium Retardant Lamps are 
inspected for current and light up. 
Other selection tolerances are available on request. 
APPLICABLE MILITARY LAMP DRAWINGS 
T-l: MS 27571 (6806AS15, 6807AS15, 6808AS15, 
6809AS15) 
T-I-1/4:MS 27570 (1189AS15, 1190AS15, 1191AS15, 
8515AS15) 

DESIGN 
Volts Amps (Hours) 

Filament 
Shape 

M.S.C.P. I Life I 
----------------r---------------t---------------t---------------~----__t.-~(±~1~0~%~)_+--------~------~------

CM-6806 
CM-6807 
CM-680a 
CM-6809 

.230 CIA. MAX. 
(5.84mm) 

~r-T 
I~ .JLO MAX. 

(·13.2~mm) 

11 ,_t_ 
. IO-MIN. 
(19.05mm) 

1 __ _ 
Wire Terminal 

CM8-1428 

CM-930 
CM-931 
CM-933 
CM-932 

Midget 
Flanged Base 

CM-339 

CM7-7270 
CM7-7271 
CM7-7272 
CM7-7274 

Midget 
Grooved Base 

CM-341 

LENS END LAMPS 

----~ 
1.375±.125 

.010 OIA. (34.93mm±3.18mm) 

~ 
14_.094 OIA, MAX . 

. 126 (3.20mm) 1
1
"F(2.39mml 

,120 (3.05mm) 

OIA. g f 
.363 "'X. 
(9.22mm) 

CM-1189 
CM-1190 
CM-1191 
CM-8515 

5.0 
5.0 
5.0 
5.0 

.060 

.060 

.075 

.115 

.03 

.05 

.09 

.15 

60,000 
40,000 
16,000 
16,000 

C-2R 
C-2R 
C-2R 
C-2R 

-.. ... i~~804mm) T -1·3/4 Helium Retardant Lamps 
i DIA MAX These lamps are intended for use in .Helium filled aircraft 
~""\'-'--?J' instruments where optimum resistance to Helium permiation 

:: ::- and associated lamp darkening is required. All Chicago 
+oi. ~ Miniature T -1 314 Helium Retardant Lamps are aged prior to 
g, ~ selection for current (±10%) and candlepower (MSCP.) To 

.. specify a specific MSCP tolerance add AS (aged and select-
.!:!:i ed) and ±25% or ±15%, whichever is applicable, (Example: 

'--r-- CM339ASI5%) . 
__..' Other selection tolerances are available on request. 

___ .t. § APPLICABLE MILITARY LAMP DRAWINGS 
~114--1 ;n 
I .. ~:~;m) ~~I_.:.M:.::S-2=:7::_,5=_6=_9:::('_:_3,...3.:.9A---'-S-15T,'--3':_471_=A:.::S=_'I_=5.!..) --r-~--,-='----

.020Ce.001 OIA. TVP !J.\'i DESIGN M.S.C.P. Life Filament 
(.51mmCe.03mm) ~:;; Volts Amps (Hours) Shape 

Bi-Pin Base'- (±10%) 

CM7-7366 

,380 MAX. 
(9,65mm) 

'250±'02t'"~ 

5.0 .200 .34 15000 C-2R 

TL-3/4 Lens-end Lamps 
Almost any Chicago Miniature lamp can be ordered with a 
lens, and if required, controlled to a specific spot 
characteristic. 
All Chicago Miniature TL -314 Lens-end Lamps are aged pri
or to current (±10%) selection. 

(g9;.g~; ";'';~'1 i ,1:= .25'+ MOl. 

'25mm\ -----.l ~ ~~_.....L j~~ OIA. 
(3:89mm). _ 

~~t ilO~~~)fM_~ 

.020±.OOI OIA. (6.35mmt.51mm) 
(.51mm±.03mm~~---~ -

.050 

Most Chicago Miniature Lamps can be ordered with a con
den sing lens to your specific spot specification requirements. 

(3,63mm) 

Wire Terminal 

CM-1212 
CM-1425 

Micro-Midget 
Flanged Base 

CM-3910 
CM-3909 

(1.27mm) 

Bi-Pin Base 

CM-7910 
CM-7909 

,125(3.,smm)1 '---
.118 (3.00mm) I ~ 

CIA. r--'~ 

f-' .300 ~Ol. 
(7.62,>;<,) 

----+ 
1.375±.125 
(34.93mm±3.18mm) 

(~~i9~~~' DI~11[_~1!~~g~~l 
.425 MAX, 
(IO.BOmm) 

? 
I t. 181±.OO·5 OIA, 

;3;~0~;) ~-;1~' ~ --T 
. 430 MAX, 
(10.92mm) 

.250±.020 f (6.35m!.=.51mm J 

;O?J.5lJm~lt· -t t 
Wire Terminal 

CM-1284 
CM-1283 
CM-1413 
CM-1415 

CM8-454 
CM8-468 
CM8-363 

.201,OIA. MAX. 
(5,lImm) 

....,6 .. 1 ~."-~~ 
s~ tC!p. 

I _J. 
Midget 

Flanged Base 

CM8-455 
CM8-469 
CM8-904 

~ (4.6omm±.13mm) ..j1U- .020Ce.001 OIA. 
.050 ~I ~51mm±.03mm) Sub-Midget 

Flanged Base 

CM8-1285 
CM-3905 
CM-3906 
CM8-1418 

CM8-3920 
CM8-3921 
CM8-3919 

(1.27mm) Bi-Pin Base 

CM8-358 
CM8-359 
CM8-364 

CM-7908 
CM-7905 
CM-7906 
CM-7907 

CM-3920 
CM-3921 
CM-3919 

DESIGN Life 
(Hours) 

Filament Shape 
Volts I Amps 

5.0 .060 100,000 C-2R 
5.0 .115 40,000 C-2R 

TL-1 Lens-end Lamps 
All Chicago Miniature TL-l Lens-end Lamps are aged prior 
to current (± 10%) selection . 
Most Chicago Miniature Lamps can be ordered with a con
densing lens to your specific spot specification requirements. 

DESIGN I Life I 
(Hours) Filament Shape 

Volts Amps 

1.5 .075 16,000 C-2R 
5.0 .060 100,000 C-2R 
5.0 .075 16,000 C-2R 
5.0 .115 40,000 C-2R 

TL-1-1I2 Lens-end Lamps 
Most Chicago Miniature Lamps can be ordered with a con
densing lens to your specific spot specification requirements. 

DESIGN I Life I 
I (Hours) 

I 
Filament Shape 

Volts I Amps I 
2.5 .200 500 C-2R 
6.0 .200 500 C-2R 

28.0 .040 1,000 C-2F 

• Chicago Miniature Lamps have tinned leads for ease of soldering • Chicago Miniature Bi-Pin Lamps have gold plated nickel pins 
- Chicago Miniature Lamps are manufactured to MIL-L-63630 -All dimensions are in inches, metric size in parentheses 

ALL CHICAGO MtNIATURE LAMPS MEET OR EXCEED APPLICABLE ANSI (AMERICAN NATIONAL STANDARDS INSTITUTE) INDUSTRY STANDARD REQUIREMENTS 
CHICAGO MINIATURE LAMPS LEOS AND LITED DEVICES ARE AVAILABLE THROUGH YOUR LOCAL AUTHORIZED CM STOCKING DISTRIBUTOR OR FACTORY 

FOR CURRENT SOURCE DATA CALL TOLL-FREE 800-645-9200 (IN N_Y. STATE CALL COLLECT (516) 294-(990) 

Vol.2 0 468 CATALOG PAGES: (Vol.1·301 to 1·972) (VoI.2·301 to 2'1196) (VoI.3·3Dl to 3'1420) eem/1973 



SEC. 2400 ° PANEL COMPONENTS (INCL. LIGHTS & READOUTS) 

CHICAGO MINIATURE LAMP WORKS 
Subminiature Incandescent LamDs 

i~~~4~::i MAX. 

-'R· -r=-f . 520 MAX. 
(13.21mm) 

- FF.~5~P.OX' 
(19.05mm) 

--L 
Wire Terminal 

CMS-374 
CM-S426 
CM-S2S1 

Wire Terminal 

........ 

........ 

........ 
CM-2136 
CM-2124 
CM-2140 

I 

I-~'-

VI6 

Midget 
Flanged Base 

CMS-3374 
CMS-443 
CM-3903 

~SiI6·~ 

~ ~ [. 
16 

Midget 
Grooved Base 

CMS-373 
CM-3901 
CM-3904 

CM-S299 
CMS-3426 
CM-3902 

CM-761 
CM-7426 
CM-7903 

• 195 DIA. MAX. -1 I 195 DIA. MAX. 
.£?95m~ -..Jl r..-(495mrn) EI F i~:i7_f~; MAX. (~3:7~~ MAX 8' I: 6J MAX 

. 687 MAX. (17 45mm) 
(17.45mm) U 

! .229 I __ 1 21" 

Midget !~::~~~; -i I" 
Flanged Base OIA. 

CM-252 
........ 
........ 
........ 
........ 
........ 

T 
~' 

1 

Midget 
Grooved Base 

CM-253 
CM-253X 
CM-261 

C'MS:3946 
. ....... 

• 5 " ® 716 iliA. 

I" .-

SPOT 

+~-
DIA.. SPOT DIA. I. (: SPOT 

~~ 
SPOT 

~I~. 1 (s 
750 footcandles minimum 750 footcandles· minimum 
over a 1/16" dia. circle over a 1/16" dia. circle 

centered on axis of lamp. centered on axis of lamp. 

A B 

-----., r- .340 (8.64mm) OIA. li-I-=.330 (ymm) 

.812 REF. 

____ ~mm) 
Wire Terminal 

CMS-306 

750 footcandles minimum 750 footcandles minimum 
over a 1/8" dia. circle over a 1/16" dia. circle 

centerd on axis of lamp. centered on axis of lamp. 

C 

C ::I 

-" .. _-
Miniature 

0 

.340 (8.64mm) DIA 

.330 (8.38mm) . , 

1.00 MAX. 
(25.40mm) 

.*--
Bayonet Base 

CMS-503 

MINIATURE INCANDESCENT LAMPS 

(II (~g~9fm~jH 
121 .940 MAX: .375 DIA. REF. 

(23.88mm) (9.53mm) 

--c=)-L-
-r 

Wire Terminal 

PICMS-755 
"ICMS-240 

Miniature Screw Base 

CM:i474' 
CM-1476 
CM-1477 
CM-1796 

•• LENS END LAMPS OF THIS TYPE HAVE NO SPOT CHARACTERISTICS. 

TL-1-3/4 Lens-end Lamps 
Most Chicago Miniature Lamps can be ordered with a con
densing lens to your specific spot specification requirements . 

DESIGN Life Filament Spot 

(Hours) Shape 
Character-

Volts Amps istics 

2.5 .350 10.000 C-2R C 
5.0 .220 10.000 C-2R C 

14.0 .OSO 1.000 C-2F • • 
GTL-1-3/4 Lens-end Lamps 
Most Chicago Miniature Lamps can be ordered with a con
densing lens to your specific spot specification requirements . 

DESIGN 

Volts Amps 

2.5 .350 

Life 
(Hours) 

10,000 

SPOT CHARACTERISTICS 

F'I Spot 
lament Character-
Shape istics 

C-2R A 
B 
C 

D · . • • 

Spots produced by lens-end lamps vary in shape from ellipti
cal to round. Lamps supplied with specific spot characteris
tics are defined in the following manner and noted above: 
1. With the lamp .375· from tip to surface. the spot shape is 

defined within the limits shown. The filament positioned in 
the vertical plane and the solder spot (grooved base) 
should be within 25" from the vertical axis. The spot must 
completely cover the specified diameter circle. 

2. Within the specified diameter circle a minimum of 750 foot 
candles must be maintained when operating at 2.5 volts 
and at a distance of .375". 

TL-2-3/4 Lens-end Lamps 
Most Chicago Miniature Lamps can be ordered with a con
densing lens to your specific spot specification requirements. 

DESIGN 

Volts 1 Amps 

6.3 .350 

Life 
(HOurs) 

250 

Filament Shape 

C-2R 

T -3 Miniature Incandescent Lamps 
Industry Standard (ANSI) tolerances apply. 

DESIGN M.S.C.P. Life Filament 
Volts Amps (Hours) Shape 

10.0 .45 NOM. 6.0 NOM. 50 C-2R 
10.0 1.02 7.60 NOM. 10 C-2V 
14.0 .17 1.7 250 C-2V 
lS.0 .17 2.2 250 C-2V 
24.0 .17 3.3 250 C-2V 
30.0 .17 250 C-2V 

- Chicago Miniature Lampe have tinned leads for ease of soldering - Chicago Miniature Bi-Pin Lamps have gold plated nickel pins 
- Chicago Miniature Lampe are manufactured to MIL-L-63630 -All dimensioris are in inches, metric size in parentheses 

ALL CHICAGO MINIATURE !.;AMPS MEET OR EXCeED APPLICABLE ANSI (AMERICAN NATIONAL STANDARDS INSTITUTE) INDUSTRY STANDARD REQUIREMENTS 
CHICAGO MINIATURE LAMPS LEOS AND LITED DEVICES ARE AVAILABLE THROUGH YOUR LOCAL AUTHORIZED eM STOCKING DISTRIBUTOR OR FACTORY 

FOR CURRENT SOURCE DATA CALL TOLL-FREE 800-&45-9200 (IN N.Y. S'MTE CALL COLLECT (SIB) 294-0990) 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.20 469 



Vol.2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

CHICAGO MINIATURE LAMP WORKS 
MINIATURE INCANDESCENT LAMPS 

t: 1.19 MAX. ~ 
. (30.23mm) ~+--r-

c.mrr J .406 DIA. REF. 

~1.I9MAX.-.\ 
11'-(3023mml~-h-{1 ) 406 DIA. REF. 

(lQ,31mm) 

t 

Miniature Screw Base Miniature Bayonet Base 

CM-1800 

8';"';-48" 
M-41 

CM-42 

6;"';:40' . 
CM-46 

CM-1487 

CM-1832 
CM-1823 

* TOP OF LAMP PAINTED BLACK 

Single Contact Miniature Flange Base 
(Flashlite Prefocus) 

PR-4 
PR-5 
PR-2 
PR-6 
PR-9 

PR-3 
PR-7 
PR-13 
PR-15 
PR-12 

PR-18 
PR-20 
PR-16 

• Chicago Miniature Lamps are manufactured to MIL-L:6363D 

c'M:iilo9' 
8~::~ 
CM-1490 

CM-45 
CM-1804 
CM-1850 

cM::iis" 
CM-1830* 
CM-755 
CM-1847 
CM-47 

CM'1866 
CM-44 
CM-240 
CM-239 
CM-1810 

CM-1811 
CM-1888 
CM-1816 

8~:m8 
CM-1815 
CM-1891 
CM-1889 
CM-1893 
CM-1813 

CM-1892 
CM-1881 
CM-1826 
CM-1818 
CM-1819 

CM-1829 
CM-1820 
CM-1864 
CM-313 
CM-1822 

CM-1828 

c'M:iil3S' 

(lO,31mm) 

* 

T-3·1/4 Miniature Incandescent Lamps 
Industry Standard (ANSI) tolerances apply. 

DESIGN M.S.C.P. Life Filament 
Volts Amps (Hours) Shape 

1.35 .06 .009 500 S-2 
2.0 .06 .02 1,000 C-6 
2.0 .06 .04 ~:ggg S-2 
2.5 .50 .50 C-2R 
3.2 .16 .20 3,000 C-2R 

3.2 .35 .50 3,000 C-2R 
4.0 .06 .07 1,000 S-2 
5.0 .09 .25 1,500 C-2R 
6.0 .45 1.40 1,000 C-6 
6.0 .70 3.4 500 C-2R 

6.3 .15 - 3,000 C-2R 
6.3 .15 .33 50,000 C-2R 
6.3 .15 .38 20,000 C-2R 
6.3 .15 .52 3,000 C-2R 

6.3 .25 .65 20,000 C-2R 
6.3 .25 .9 3,000 C-2R 
6.3 .36 .67 ~:ggg C-2R 
6.3 .36 .67 C-2R 
6.3 .40 1.5 3,000 C-2R 

6.5 .40 1.7 1,000 C-2R 
7.0 .50 2.0 3,000 C-2R 

13.0 .33 3.0 1,000 C-2V 
14.0 .08 .31 50,000 C-2F 
14.0 .15 1.5 200 C-2V 

14.0 .20 1.4 3,000 C-2V 
14.0 .24 2.0 500 C-2F 
.14.0 .27 2.0 1,500 C-2F 
14.0 .33 2.0 3,000 C-2F 
14.4 .10 .86 1,000 C-2V 

14.4 .12 .75 1,000 C-2F 
15.5 .24 2.2 500 C-2F 
18.0 .15 1.8 250 C-2V 
24.0 .17 3.3 250 C-2V 
28.0 .04 .34 1,000 C-2F 

28.0 .07 1.0 1,000 C-2F 
28.0 .10 1.6 1,000 C-2F 
28.0 .17 3.0 1,500 C-2F 
28.0 .17 3.5 500 C-2F 
36.0 .10 2.5 1,000 C-2V 

37.5 .05 .65 3,000 C-2F 
48.0 .10 3.3 1,000 C-2V 
55.0 .05 1.1 5,000 C-5 

8 ...... 3·1/2 Miniature Incandescent Lamps 
Industry Standard (ANSI) tolerances apply. 

DESIGN M.S.C.P. Life Filament 
Volts Amps (Hours) Shape 

2.33 .27 .40 10 C-2R 
2.35 .35 .45 35 C-2R 
2.38 .50 .80 15 C-2R 
2.47 .30 .45 30 C-2R 
2.70 .15 .25 45 C-2R 

3.57 .50 1.50 15 C-2R 
3.70 .30 .90 30 C-2R 
4.75 .50 2.20 15 C-2R 
4.82 .50 1.90 30 C-2R 
5.95 .50 3.10 15 C-2R 

7.20 .55 5.50 5 C-2R 
8.63 .50 4.50 15 C-2R 

12.50 1.25 2.70 50 C-2R 

ALL CHICAGO MINIATURE LAMPS MEET OR EXCEED APPLICABLE ANSI (AMERICAN NATIONAL STANDARDS INSTITUTE) INDUSTRY STANDARD REQUIREMENTS 
CHICAGO MINIATURE LAMPS LEOS AND LtTED DEVICES ARE AVAILABLE THROUGH YOUR LOCAL AUTHORIZED CM STOCKING DtSTRIBUTOR OR FACTORY 

FOR CURRENT SOURCE DATA CALL TOLL-FREE 800-645-9200 (IN N.Y. STATE CALL COLLECT (516) 294-0990) 
-All dimensions are in inches. metric size in parentheses 

Vol,2·470 CATALOG PAGES: (VoL10301 to 1·972) (VoL2·301 to 2·1196) (VoI.3·3D1 to 3·1420) eem/1973 



SEC. 2400 0 PANEL COMPONENTS (lNCL. LIGHTS & READOUTS) 

CHICAGO MINIATURE LAMP WORKS 
MINIATURE INCANDESCENT LAMPS 

t A38 J DIA. REF. 

(1113m-=-j DtA. REF. 
(11.l3mm) 

DIA. REF. 
(lL13mm) 

I )T 
-'.9AMAX. E:::I (23,88mm) 

~ 
I 

r .A38 ~r 

9 1 

.94 MAX. 

~ 

~ 
.438 

\; ' I 
.94 MAX. 

I 
G-3-1/2 
Mln!ature 

Screw Base 

CM-123 
CM-131 
CM-359 
CM-352 

CM-233 
CM-245 
CM-14 
CM-365 
CM-13 

CM-1438 
CM-403 

CM-50' 
CM-1446 

CM-1~i49 
CM-52 

CM:14'47 
CM-14'4S 

G-3-1/2 
M!niature 

Bayonet Base 

CM-354 . 

crvi-130 
CM-137 

CM-219 
CM-51 

CM-363 . 

CM-53" . 
CM-53X 
CM-1445 

G-3-1/2 
M!niature 

2-Pin Base 

CM-12' 

CM-19 

t'563fr DIA. REf. 
(14.30mm) 

Cf '"""" 
~I 

t .563n-DIA. REF. 
(14.30mm) 

-( 
1.06 MAX. 
(26.92mm) 

Miniature 
Screw Base 

CM-136 
CM-27 
CM-407' 
CM-425 
CM-502 

CM-1483 
CM-1482 

CM-3'1" 
CM-605 

Cfvi-426 . 
CM-428 

CM-25S* 
Cfvi:4'32 . 

'FLASHER LAMPS 

·U 
Miniature 

Bayonet Base 

CM-423 

CM~408' 

CM~503' 

CM~55' . 

CM~5i . 
CM-57X 
CM-431 
CM-257 
CM-1895 
CM-433 

• Chicago Miniature Lamps are manufactured to MIL-L-63630 

~.500 DIA. REF. 

I _l(12,70mm) 

~J 
T-4 

Candelabra 
Screw Base 

CiVI:1'480' 
CiVI:1'84i 

D1A. REF. ~ .565 a 
(lA35m~T 

Q:iE ,,£ 
. ~0 

,...;~ 

~ 
Miniature 

2-Pin Base 

CM-15 

G-3-1/2 & T-4 Miniature Incandescent 
lamps 
Industry Standard (ANSI) tolerances apply. 

DESIGN 
Volts Amps 

1.25 .30 
1.3 .10 
1.35 .06 
2.0 .06 
2.5 .50 

2.33 .27 
2.46 .50 
2.47 .30 
3.69 .50 
3.7 .30 

3.8 .43 
4.0 .30 
6.3 .15 
6.3 .15 
6.3 .25 

6.3 .25 
7.5 .22 

12.0 .20 
14.0 .17 
14.0 .20 
14.4 .10 

14.4 .10 
14.4 .12 
14.4 .12 
18.0 .15 
18.0 .17 
24.0 .035 
24.0 .17 
28.0 .17 

M.S.C.P. 

.10 

.03 

.02 

.03 

.50 

.42 

.90 

.50 
1.6 
.98 

1.6 
1.0 

.35 

.38 

.50 
1.0 
1.7 
1.7 
2.0 

.75 

.9 
1.0 
1.0 
1.5 
2.2 

.23 
3.3 
3.5 

Life 
(Hours) 

10 
50 
50 

2,000 
3.000 

10 
15 
15 
15 
15 

1 
30 

L 
3,000 

L 

L 
1,000 

250 
250 
250 

1,000 

1,000 
1,000 

L 
250 
250 

3,000 
250 
500 

Filament 
Shape 

S-2 
S-2 
S-2 
S-2 
C-6 

C-2R 
C-2R 
C-2R 
C-2R 
C-2R 

C-2R 
C-2R 
C-6 
C-2R 
C-2R 

C-2V 
C-2R 
C-2V 
C-2V 
C-2V 
C-2V 

C-2R 
C-2V 
C-2V 
C-2V 
C-2V 
C-2V 
C-2V 
C-2V 

G-4-1I2 Miniature Incandescent lamps 
Industry Standard (ANSI) tolerances apply. 

DESIGN M.S.C.P. 
Volts Amps 

1.25 .60 .20 
4.9 .30 1.4 
4.9 .30 1.2 
5.0 .50 2.3 
5.1 .15 .60 

6.0 .04 .10 
6.0.45 2.2 
6.5 .50 1.9 
6.15 .30 2.0 
6.15 .50 3.4 

7.0.40 2.0 
7.0.41 2.0 
8.0 .25 1.6 

12.5 .25 2.4 
14.0 .24 2.0 

14.0 .24 2.0 
14.0 .25 2.7 
14.0 .27 1.6 
14.0 .27 2.0 
18.0 .25 3.5 

Life 
(Hours) 

75 
30 
50 
15 

100 

500 
100 
500 

15 
15 

500 
500 
250 
250 
500 

500 
250 
500 

1,500 
250 

Filament 
Shape 

S-2 
C-2R 
C-2R 
C-2R 
C-2R 

C-6 
C-2R 
C-2R 
C-2R 
C-2R 

C-6 
C-2R 
C-2R 
C-2V 
C-2V 

C-2F 
C-2V 
C-2R 
C-2F 
C-2V 

ALL CHICAGO MINIATURE LAMPS MEET OR EXCEED APPLICABLE ANSI (AMERICAN NATIONAL STANDARDS INSTITUTE) INDUSTRY STANDARD REQUIREMENTS 
CHICAGO MINIATURE LAMPS LEDS AND LlTED DEVICES ARE AVAILABLE THROUGH YOUR LOCAL AUTHORIZED CM STOCKING DISTRIBUTOR OR FACTORY 

FOR CURRENT SOURCE DATA CALL TOLL-FREE 800-645-9200 (IN N,Y_ STATE CALL COLLECT (516) 294-0990) 

-AI! dimensions are in inches, metriC size in parentheses 

eem/1973 See YELLOW SECTION for local Sales and Distributors' Offices Vol.2 0 471 



VOI.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

CHICAGO MINIATURE LAMP WORKS 
MINIATURE INCANDESCENT LAMPS 

T-4-1/2 Miniature Incandescent Lamps 
Industry Standard (ANSI) tolerances apply. 

t1.38 MM. tL38MAX'j I (35.05mm) c .563 CIA. REF. 135.05mml .563 CIA. REF. 
(14,30mm) , (14.30mm) 

.~ ~: I)-=t 
Miniature Screw Base S.C. Miniature Bayonet Base 

DESIGN M.S.C.P. Life Filament 
Volts Amps (Hours) Shape 

eM-SS5 . CM-185S 6.3 .80 3.6 3,000 C-2R 

CM:i495' 9.8 .50 6.0 15 C-2R 
. . . . . . . . . 28.0 .30 6.0 500 C-2F 

::i 

~;!h-- ti1h--
G-5 & T -5 Miniature Incandescent "'-

['!h- .625 DIA. REF. Lamps 

8,,,-
(15.88mm) 

Industry Standard (ANSI) tolerances apply. 

8 1.75 MAX. 8,"," 8,"," 135Imml 135'Imml u: 144Imml 

G-5 G-5 G-5 T-5 
s.c. Bayonet D.C. Bayonet Miniature Bayonet S.C. Bayonet DESIGN M.S.C.P. Life Filament 

Base Base Base Base 
Volts Amps (Hours) Shape 

........ ........ ........ CM-1B74 3.7 2.75 11.0 100 C-6 

........ . ....... ........ CM-1884 6.5 1.54 12.5 125 C-6 

........ CM-7il' . ........ CM-1489 6.5 2.75 25.0 125 C-6 

. . . . . . . . ........ . .... , .. 13.0 .37 3.0 1,000 C-2V 

........ ........ CM-1456 . ....... 18.0 .25 3.0 250 C-2V 

........ ........ CM-1458 . ....... 20.0 .25 4.2 250 C-2V 

CM-30f' CM-302 . CM-1464 ........ 22.0 .25 3.8 250 C-2F 
..... ... ........ 28.0 .17 3.0 500 C-2F 

G-5-1/2 Miniature Incandescent Lamps 
Industry Standard (ANSI) tolerances apply. 

C"""L (33.27mm) 

~ .750 CIA. REF. 
(19.05mm) 

+ 

Miniature Screw Base 

DESIGN M.S.C.P. Life Filament 

Volts Amps (Hours) Shape 

CM-35 2.5 .80 1.3 150 C-2R 
CM-248 2.5 .80 1.3 150 S-2 

B-6 Miniature Incandescent Lamps 
Industry Standard (ANSI) tolerances apply. 

1.28 MM. I .I t" .. ,~;~ ['''"" ""-'I ft' (44.45mm) .750 CIA. REF. (44.45mm) .750 CIA. REF. 
.750 CIA. REF. 119.05im\ 119.oimml 
(19.05mm) 

:a to I (XJ I 
Wire Terminal Single Contact Double Contact 

Bayonet Base Bayonet Base DESIGN M.S.C.P. Life Filament 
Volts Amps (Hours) Shape 

Civis:aos CM-209 CM-210 6.5 1.78 15.0 100 C-6 

CM:ibo3 
CM8-707 6.5 1.88 8.9 875 C-2R 

........ CM-1004 12.8 .94 15.0 100 C-6 

........ CM-1309 . ....... 28.0 .52 15.0 300 2/C-2R 

• Chicago Miniature Lamps are manufactured to MIL-L-6363D 

ALL CHICAGO MINIATURE lAMPS MEET OR EXCEED APPLICABLE ANSI (AMERICAN NATIONAL STANDARDS INSTITUTE) INDUSTRY STANDARD REQUIREMENTS 
CHICAGO MINIATURE LAMPS lEDS AND llTED DEVICES ARE AVAilABLE THROUGH YOUR lOCAL AUTHORIZED CM STOCKING DISTRIBUTOR OR FACTORY 

FOR CURRENT SOURCE DATA CAll TOll-FREE 800-645-9200 (IN N.Y. STATE CAll COllECT (516) 294-0990) 

-AU dimensions are in inches, metric size in parentheses 

Vol.2·472 CATALOG PAGES: (Vol.1·301 to 1·972) (\101.2'301 to 2'1196) (VoI.3·301 to 3-1420) eem/1973 



SEC. 2400 - PANEL COMPONENTS (iNCL. LIGHTS & READOUTS) 

CHICAGO MINIATURE LAMP WORKS 
MINIATURE INCANDESCENT LAMPS 

.750 DIA. REF. .750 DIA. REt, .750 DIA. REF . 

;:;8 IBE5 IBEJ 
1 -' TI n 

. 750 OIA. REF. 

~1~5J 
1.31 MAX. 

TI 
G-6 G-6 G-6 G-6 

Miniature Candelabra S.C. Bayonet D.C. Bayonet 
Screw Base Screw Base Base Base 

CM~61' .. 
CM~il1k' CM-81 

CM~S2" . 
CM~63k . CM~63" . CM-64 
CM-1471 
CM-89K 

CM-siM' CM~67k . 
CM-89 CM-90 

CM~ii55' 
CM~6il" . CM-67 

CM-1247 

CM-i"M' CM~71k . 
CM-631 

CM~72"' . CM-71 
CM-530 
CM-509K 

CM~509' . 

CM-1251 CM-1252 
CM-303 CM-304 

CM~i224k 
CM-623 

CM~i223' CM~i224' 

1.00 DIA. REF, 1.00DIA. REF. 1.00 DIA. REF. 1.00 DIA. REF. 1.00 DIA. REF. 

-T~ ~~ 
(2r

mmJ '1 -is -f8 19 2.0 IMAX, ... ~g 2.0 MAX. 
,._g '·-9 :n :r: (:t.j (59.BOmm) ~ ~. 

S.C. Bayonet S.C. Bayonet D.C. Bayonet D.C. Bayonet D.C. Index 
Base Base Base Base Base 

1.00 DIA. REF. 

-Ji 
1.75

MAx·8 TI 
G-6 

D.C. Bayonet 
Base 

CM-1491 

CM-'''22S' 

C~1-'S36' . 

1.00 DIA. REF. 

i 2.0 MAX. 

TI 
D.C. Prefocus 

Base 
(Double Filament) (Double Filament) (Double Filament) 

CM:i651 
CM-1492 

CM-1611 
CM-1129 

er.';':i i30 

CM-1618 
CM-6 
CM-1493 

CM-i63D 
c'M:i619 

CM-87 
CM:SS' . 
CM-88l 

CM~ii58 CM-'''''54 
CM-1158 CM-1154 

CM-1648 
CM-8 

CM:ii41 
CM-94 
CM-1142 

CM-1073 CM-1076 

CM-1156 
CM-93 

CM-'1'1'S? 

CM:io05 
CM-1157 

CM-1176 CM-1016 
CM-1176 CM-1016 

CM-1034 

CM:i696 
CM-1034 

CM8~305 
CM-306 

• Chicago Miniature Lamps are manufactured to MIL-L-6363D 

G-6 & G-8 Miniature Incandescent 
Lamps 
Industry Standard (ANSI) tolerances apply. 

DESIGN M.S.C.P. Life Filament 
Volts Amps (Hours) Shape 

2.4 .80 1.3 75 S-2 
3.45 .84 2.0 250 C-2R 
6.5 1.02 6.0 500 C-2R 
6.5 1.05 6.0 500 C-2R 
7.0 .63 3.0 1,000 C-2R 

12.0 .26 2.3 250 C-2V 
13.0 .53 6.0 750 C-2R 

13.0 .58 6.0 750 C-2R 
13.5 .41 4.0 1,500 C-2R 
13.5 .59 4.0 5,000 2/C-2R 
13.5 .59 4.0 5,000 C-2R 
14.0 .48 3.0 1,000 2/C-2R 

14.0 .63 6.0 1,000 2/C-2R 
22.0 .18 3.0 200 C-2V 
24.0 .17 3.3 250 C-2V 
24.0 .18 2.8 1,000 C-2F 
24.0 .18 2.8 1,000 C-2V 

28.0 .23 3.0 2,ggg 2/C-2V 
28.0 .30 6.0 C-2F 
28.0 .37 6.0 1,000 2/C-2V 
32.0 .16 4.0 200 C-2F 
32.0 .21 6.0 150 C-2V 
34.0 .16 3.8 275 C-2F 
45.0 .20 5.2 1,500 C-2F 

8-8 Miniature Incandescent Lamps 
Industry Standard (ANSI) tolerances apply. 

DESIGN M.S.C.P. Life Filament 
Volts Amps (Hours) Shape 

2.5 1.5 3.2 15 S-2 
5.0 .60 3.0 20 C-2R 
5.4 1.86 10.0 1,000 C-6 
6.4 2.63 21.0 200 C-6 
6.4 2.6 21.0 200 C-6 

6.4 2.8 21.0 200 C-2V 
76.4 3.07 23.0 500 C-2V 

6.5 2.8 23.0 100 C-6 
6.5 2.75 23.0 100 C-6 
6.7 1.90 15.0 500 C-6 

6.8 1.91 15.0 300 C-2R 
6.8 1.9 15.0 300 C·6 
6.8 2.0 15.0 750 C-2R 
6.4 2.63 21.0 200 C-6 
7.0 .75 3.0 1,000 C-6 

8.0 2.0 21.0 1,500 C-2R 
8.0 2.2 20.0 500 C-2R 

12.8 1.0 15.0 500 C-2R 
12.8 1.44 21.0 500 C-6 
12.8 1.80 32.0 200 C-6 

12.8 2.10 32.0 600 C-6 
12.8 1.04 15.0 500 C-2R 
12.8 2.10 32.0 1,200 C-6 
14.0 .59 4.0 5,000 C-6 
12.8 1.26 21.0 300 C-2R 

12.8 1.34 21.0 200 C-6 
14.0 .59 6.0 1,000 C-6 
12.8 1.80 32.0 200 C-6 
14.0 .51 4.0 5,000 C-6 
28.0 .42 10.0 500 C-2V 
28.0 .51 15.0 300 C-2V 
28.0 .56 15.0 480 C-2V 

ALL CHICAGO MINIATURE LAMPS MEET OR EXCEED APPLICABLE ANSI.(AMERICAN NATIONAL STANDARDS INSTITUTE) INDUSTRY STANDARD REQUIREMENTS 
CHICAGO MINIATURE LAMPS LEDS AND LITED DEVICES ARE AVAILABLE THROUGH YOUR LOCAL AUTHORIZED CM STOCKING DISTRIBUTOR OR FACTORY 

FOR CURRENT SOURCE DATA CALL TOLL-FREE 80().645-9200 (IN N.Y. STATE CALL COLLECT (516) 294-0990) 

-All dimensions are in inches. metric size in parentheses 

eem/1973 See YELLOW SECTION for Local Sales and Oistributors' Offices Vol.2-473 



Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

CHICAGO MINIATURE LAMP WORKS 
MINIATURE INCANDESCENT LAMPS 
s-a (Cont'd) 

CM-1691 

CM:ao7" 
CM:i203 

CM:31S· 
CM-1S83 

CM:ios· 
1.38 DIA. REF. 1.38 DIA. REF. 
(35.Q5mm) (35.05mm) 

lli 
I 

lB 
I 

2.25 MAX. 2.25 MAX. 
(57.15mm) (57.15mm) 

D.C. Bayonet D.C. Bayonet 
Base Base 

(Double Filament) 

CM:iis4 
CM-1·1·88 
CM-1188 

CM-l000 
CM-l000 

CM:ii34 

CM-1124 
CM-1124 

CM:ii44 
CM-1196 

CM:ioS4 
CM-1230 
CM-l056 
CM-1150 

t'"J (60.45mm) 1.38 DIA. REF. 

td~) 

S.C. Bayonet Base 

CM-soli . 

CM-31·{· 

CM:i692 
CM:aos· 
CM-1204 

CM-1666 

CM:i22S 
CM-1676 
CM-l10 
1.38 DIA. REF. 1.38 DIA. REF. 

l~ ill 
I I 

2.25 MAX, 2.25 MAX. 
(57.15mm) (57.15mm) 

S.C. Prefocus D.C. Prefocus 
Base Base 

CM-l021 

CM:2530 
CM-2530 

CM:2330 
CM-2330 

CM:i50i 
CM-1503 
CM-l025 
CM-1209 

CM:is07 
CM-1323 

CM:2336 
CM-2336 

CM-l044 
CM-l044 
CM-l026 
CM-l026 
CM-l074 

CM:ioii 
CM-l074 

CM-1327 
CM-1271 

t'"-j (60.45mrn) 1.38 DIA. REF. 

ttJ~ 
D.C. Bayonet Base 

CM:i724 
cM:aio· 
CM:1744 

• Chicago Miniature Lamps are manufactured to MIL-L-6363D 

1.38 DIA. REF. 1.38 DIA. REF. 
(35.05mm) (35.05mm) 

lB & 
2.\5 MAx. 

2.25 MAX. 

(S7.1smm) 
(57.15mm) 

S.C. Bayonet S.C. Bayonet 
Base Base 

(Double Filament) 

CM-·l·l·83 

CMS-SO· 

CM-·fl·:i:i 

CM-·l·l·43 

CM-·l·l·li5 

. . . . . . . . 

CM-l047 

t""Ol (60.45mm) 

. 1.38 DIA. REF. 

~ 
S. C. Prefocus Base 

CM-1763 

DESIGN M.S.C.P. Life Filament 
Volts Amps (Hours) Shape 

28.0 .61 15.0 1,000 2/C-2R 
28.0 .61 15.0 1,000 2/C-2V 

·28.0 .66 21.0 300 C-2V 
28.0 .67 21.0 300 C-2V 
28.0 .70 21.0 400 C-2V 

28.0 .68 21.0 300 CC-6 
28.0 .90 32.0 300 ·C-2V 
28.0 1.02 32.0 500 2/C-6 
34.0 .45 15.0 275 C,2V 
40.0 1,ggg C-13 
44.0 .17 6.0 C-7A 

RP-11 Miniature Incandescent Lamps 
Industry Standard (ANSI) tolerances apply. 

DESIGN M.S.C.P. Life Filament 
Volts Amps (Hours) Shape 

4.5 1.25 5.7 75 C-6 
5.5 6.25 50.0 100 C-2V 
5.5 6.18 50.0 100 C-2V 
6.2 3.87 32.0 125 C-2V 
5.9 6.53 50.0 200 C-2V 
6.2 4.23 32.0 200 C-2V 
6.0 5.5 28.0 2,000 C-2V 
6.2 4.23 32.0 200 C-2V 
6.2 4.23 32.0 200 C-2V 

6.2 3.87 32.0 125 C-2V 
6.2 3.87 32.0 125 C-2V 
5.9 6.36 50.0 200 C-6 

5.9 6.53 50.0 200 C-2V 
6.0 2.35 19.0 75 C-6 
6.1 4.10 32.0 125 C-6 
6.2 3.91 32.0 200 C-2R 

12.5 3.00 50.0 300 C-2V 
6.2 4.13 32.0. 200 C-2V 

12.5 1.92 32.0 300 C-2R 
12.5 1.92 32.0 300 C-2R 
12.5 2.23 32.0 300 C-2V 
12.5 2.10 32.0 300 C-2R 
12.5 2.00 32.0 400 C-2R 
12.5 3.0 50.0 300 C-2V 
12.5 3.00 50.0 300 C-2R 

12.8 35W 300 C-6 
12.8 1.85 32.0 200 C-6 
12.8 2.18 32.0 300 C-2V 
12.8 1.85 32.0 200 C-6 
12.8 35W 80@l}4.0V C-6 
14.0 .51 4.0 00 C-6 
12.8 2.08 32.0 300 C-2V 
12.8 2.08 32.0 300 C-2V 
25.6 .34 40.0 500 2/C-2R 

26.0 2.70 105.0 25 2/CC-6 
32.0 .74 32.0 100 C-2V 
32.0 .53 21.0 100 C-2V 
32.0 1.15 50.0 100 C-5 
44.0 .47 21.0 150 C-13 

8-11 Miniature Incandescent Lamps 
Industry Standard (ANSI) tolerances apply. 

DESIGN M.S.C.P. Life Filament 
Volts Amps {Hours) Shape 

6.1 4.1 32.0 125 C-6 
6.2 4.5 32.0 400 C-6 

28.0 .90 32.0 300 C-2V 
28.0 .92 32.0 300 C-2V 
28.0 1.29 50.0 300 C-2V 
90.0 200 C-5 

ALL CHICAGO MINIATURE LAMPS MEET OR EXCEEO APPLICABLE ANSI (AMERICAN NATIONAL STANDARDS INSTITUTE) INDUSTRY STANDARD REQUIREMENTS 
CHICAGO MINIATURE LAMPS LEOS AND LITED DEVICES ARE AVAILABLE THROUGH YOUR LOCAL AUTHORIZED CM STOCKING DISTRIBUTOR OR FACTORY 

FOR CURRENT SOURCE DATA CALL TOLL-FREE 8CJ0.645-9200 (IN N.Y. STATE CALL COLLECT (516) 294-(990) . 

• AII dimensi(llls are in inches, metric size in parentheses 

Vol.2·474 CATALOG PAGES: (Vol.1·301 to 1·9721 (VoI.2·301 to 2·1196) (Vol.3·301 to 3·14201 eem/1973 



SEC. 2400 • PANEL COMPONENTS (lNCL. LIGHTS & READOUTS) 

CHICAGO MINIATURE LAMP WORKS 
MINIATURE INCANDESCENT LAMPS 

t'"-~ (66.55mm) 

R-12 Miniature Incandescent Lamps 

~ 
f Industry Standard (ANSI) tolerances apply. 

1.50 OIA. REF. 
(38.10mm) 

1 
s.c. Bayonet Base 

DESIGN M.S.C.P. Life Filament 
Volts Amps (Hours) Shape 

CM-1383* 13.0 20.0 Watts 300 C-8 
CM-1385* 28.0 20.0 Watts 300 CC-8 

• BASE HALF OF BULB REFLECTORIZED 

t,· ,. l t,·~ ~ t"~l W W ~ 
G-16-1/2 Miniature Incandescent Lamps 

+ + + Industry Standard (ANSI) tolerances apply. 
2.06 OIA. REF. 2.06 OIA. REF. 2.060IA. REF. 
(52.32mm) (S2.32mm) (52.32mm) 

" .. t 

D.C'. Bayonet Base D.C. Bayonet Base D.C. Prefocus Base 
(Double Filament) DESIGN M.S.C.P. Life Filament 

Volts Amps (Hours) Shape 

CM-1238 
CM~95B' 

CM-1240 32.0 3.5 225.0 50 CC-6 
........ . ....... 5.5 2.0 14.0 50 YC-8Z 
........ 

CM~95B· 
........ ~~J~r ........ . ....... 6.0 .82 5.0 100 

........ . ....... . ....... Minor 

STANDARD VOLTAGE LAMPS 

Bulb 
Lamp Size Filament Life 

Number and Volts Watts Base Shape (Hours) M.O.L. M.O.D. 
Type 

3S6/5 S-6 120 - 125 3.0 Candelabra C-7A 3,000 17/8 .750 
6S6/30V S-6 30 6.0 Candelabra C-2V 1,500 17/8 .750 
6S6/115-125V S-6 115 - 125 6.0 Candelabra C-7A 1,500 17/8 .750 
6S6/White S-6 115 - 125 6.0 Candelabra C-7A 1,500 17/8 .750 
6S6/Red S-6 115 - 125 6.0 Candelabra C-7A 1,500 17/8 .750 
656/130V 5-6 130 6.0 Candelabra C-7A 1,500 F/8 .750 
656/135V 5-6 135 6.0 Candelabra C-7A 1,500 17/8 .750 
656/145V 5-6 145 6.0 Candelabra C-7A 1,500 17/8 .750 
656/155V 5-6 155 6.0 Candelabra C-7A 1,500 1'3116 .750 
656DC/120V 5-6 120 6.0 D. C. Bayonet C-7A 1,500 1'3116 .750 
656DC/130V 5-6 130 6.0 D. C. Bayonet C-7A 1,500 1'3116 .750 

656/7 5-6 120 6.0 Intermediate C-7A 1,500 1'3116 .750 
6T4'/2 T-4'12 115 - 125 6.0 Candelabra C-7A 1,500 17/8 .563 
7C7 C-7 115 - 125 7.0 Candelabra C-7A 3,000 2'/8 .875 
10C7 C-7 115 - 125 10.0 Candelabra C-7A 5,000 2'/8 .875 
10C7DC C-7 115 - 125 10.0 D. C. Bayonet C-7A 3,000 2'/8 .875 
1056C (230V) 5-6 230 10.0 Candelabra C-13 1,500 17/8 .750 
1056C (250V) 5-6 250 10.0 Candelabra C-13 1,500 17/8 .750 
1056DC (250V) 5-6 250 10.0 D. C. Bayonet C-13 1,500 1'3116 .750 
10514 (130V) 5-14 130 13.0 Medium C-9 1,500 3'12 1.625 
15T6 (115 - 125V) T-6 115 - 125 15.0 Candelabra C-13 2,000 3'116 .750 
15T7C T-7 115 - 125 15.0 Candelabra C-13 1,000 2'/4 .875 
15T7DC/IF T-7 115 - 125 15.0 D. C. Bayonet . C-13 600 2'/4 .875 
25T8C T-8 115 - 125 25.0 Intermediate C-13 600 25/8 1.00 
25T8DC T-8 115 - 125 25.0 D. C. Bayonet C-13 600 25/8 1.00 
25T8DC/IF T-8 115 - 125 25.0 D. C. Bayonet C-13 600 25/8 1.00 

25T8N T-8 115 - 125 25.0 Intermediate C-13 600 25/8 1.00 

• Chicago Miniature Lamps are manufactured to MIL-L-6363D 

ALL CHICAGO MINIATURE LAMPS MEET OR EXCEED APPLICABLE ANSI (AMERICAN NATIONAL STANDARDS INSTITUTE) INDUSTRY STANDARD REQUIREMENTS 
CHICAGO MINIATURE LAMPS LEDS AND LITED DEVICES ARE AVAILABLE THROUGH YOUR LOCAL AUTHORIZED CM STOCKING DISTRIBUTOR OR FACTORY 

FOR CURRENT SOURCE DATA CALL TOLL-FREE 800-645-9200 (IN N.Y. STATE CALL COLLECT (516) 294-0990) 

-All dimensions are in inches, metric size in parentheses 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2·475 



Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

panel indicator lights 
Matches 26 and 27 series rocker & paddle switches - Snaps In - Holds Fast 

Available with protruding lenses, transparent lenses, and two 

separate panel lights in one "double case." 

How to order: 

15-XXX-1X9 
Hot Stamping available. TERMINAL CODE -----.... TTT T ... ______ LAMP CODE 

LENS CODE - - CASE CODE 

series 15 
• U.L. listed versions available 

• 1/4 " wide slip on terminals 
• Available with square, triangular or round lenses. 

• Colors: red, clear, amber, green and white 

• Chrome bezels available for round-faced versions. 

TERMINAL CODE 
a -1,14" wide slip·on 
1 - Screw terminals 
2 - Solder 
6 - ~.I/ wide slip·on 

LENS COLOR CODE 
a - Milky White 
2-Red 
4-Yellow 
5- Green 
8 - Clear 

LAMP CODE 

CASE COLOR CODE 
0- White 
1 - Ch rome Beze I 
2-Red 
3 - Gold Bezel 
4 -Ivory 
5 - Legiht Green 
6 - Light Blue 
8- Gray 
9- Black 

0- 120V Neon, high intensity, 5,000 hour life 
1 - 240V Neon, medium intensity 
2 - 4·6,3V Incandescent, 600,000·3,000 hours life 
3 - 18·28V Incandescent, 1,760,000·10,000 hours life 
4 - 9·14V Incandescent, 180,000 ·1,000 hours life 
5 - 120V Neon, medium intensity, 25,000 hours life 

Also available: Versions with wire leads, solder terminals, and 
with two separate neon lamps. 

Also other lamp ratings, 240V neon versions, and hot-stamping. 

Ordering information 

120V NEON 120V NEON 4·6.3V 9·14V 
BRIGHT MEDIUM ~f~DESC~.!'!!. ~!NDES:!!!!.. !----ciA' (NE2H) r-c2/C(NE2H) 150·200ma, 69·B8ma, 

LENS 22K Resistor 33K Resistor 600K·3K ISOOK·l0K 
FACE COLOR 5K Hour Life 25K Hour Life Hour Life Hour Life 

ROUND' RED 15·192·109 15·192·159 15·192·129 15·192·149 
ROUND' CLEAR 15·198·109 15·198·159 15·198·129 15·198·149 
ROUND' GREEN IS·19S·129 15·19S·149 
ROUND' AMBER 15·194·109 15·194·1S9 15·194·129 15·194·149 
ROUND' WHITE 15·190·109 15·190·159 15·190·129 15·190·149 

ROUNDt RED 15·000·001 15·000·002 15·000·200 15·000·205 
ROUNDt CLEAR 15·000·003 15'000·004 15·000·201 15·000·206 
ROUNDt GREEN 15·000·202 15·000·207 
ROUNDt AMBER 15·000·007 15·000·008 15·000·203 15·000·208 
ROUNDt WHITE IS·000·009 IS·000·010 15·000·204 15·000·209 

SQUARE RED 15·000·091 15·000·092 15·000·230 15·000·235 
SQUARE CLEAR 15·000·093 15·000·094 15·000·231 15·000·236 
SQUARE GREEN 15·000·232 15·000·237 
SQUARE AMBER 15·000·097 15·000·098 15·000·233 15·000·238 
SQUARE WHITE 15·000·099 15·000·100 15·000·234 15·000·239 
TRIAN.G. RED 15·000·081 15·000·082 15·000·214 15·000·220 
TRIANG. CLEAR 15·000·083 15·000·084 15·000·216 15·000·221 
TRIANG. j GREEN - - 15·000·217 15·000·222 
TR lANG. j AMBER 15·000·087 15·000·088 15·000·218 15·000·223 
TRIANG. WHITE 15·000·089 15·000·090 15·000·219 15·000·224 

* Concave faced - for Jewel-like effect 

18·28V 
~!NDE~~ 

30·40ma, 
180K·1K 
Hour Life 

15·192·139 
15·198·139 
IS·195·139 
15·194·139 
15·190·139 

15·000·210 
15·000·211 
15·000·212 
15·000·213 
15·000·214 

15·000·240 
15·000·241 
15·000·242 
15·000·243 
15·000·244 
15·000·225 
15·000·22£ 
15.fl00·227 
15·000·228 
15·000·229 

t Flat faced FOR CURRENT SOURCE DATA CALL TOll·FREE 800·645·9200 (IN N. Y. STATE CALL COLLECT (516) 294·0990) 

CHICAGO SWITCH, INC. / 2035 WABANSIA I CHICAGO. ILLINOIS 60647 / (312) 489-5500 
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SEC. 2400 0 PANEL COMPONENTS (lNCL. LIGHTS & READOUTS) 

panel indicator lights 
series 17 
• Long life 

• High Brilliance 

• Temperature range to lOO°C 

• Mounts in .319-.323/1 Dia. Hole 

How to order: 

17-00X-XXX 

LENS STYLE CODE-----..... TTTT
!-, ---- VOLTAGE CODE 

TERM I NAL CODE - - COLOR CODE 

LENS STYLE CODE 
1 - Round lens 
2 - Round lens + 

chrome flange 
3 - Round lens + 

chronie flange 
4 - Square lens 
5 - Triangular lens 
6 - Arrow lens 

TERMINAL CODE 
1-Solder 
2 - Wire (6" long) 
3 - Pins for socket insertion 
COLOR CODE 
O-White 
2-Red 
4-Amber 
5 - Green (not w/neon) 
8-Clear 

VOLTAGE CODE 
0-110V neon 
1- 220 V neon 
2 - 4·6 V incandescent 
3 - 18·28 V incandescent 
4 - 8·12 V incandescent 
6-380V neon 
7 - 110 V fluorescent' 
8 - 220 V fluorescent" 
9 - 380 V fluorescent' 

, For green or clear lenses only 

series 33·89 
midget-relampable 
• For lamp-replacement from front of panel 
• For T-H~ Midget Flange-Based lamps. 
• Hot stamping available 
• Each has two sets of threads - one for 

lamp and one lens replacing and one 
for panel mounting. 

• Replacement lenses available 

LENS STYLES 

II 
R S 

I 
V w x 

T 

'. 
Y 

u 

z 

NOTE: Unless heat sink Is used, do not solder to relampable lampholders with lamp inside. 

How to order: 

33-89X-XXX 

BODY CODE TTTL- LAMP CODE 
LENS STYLE CODE LENS COLOR CODE 

LENS STYLE CODE 
0- Model R (Special) 
1 - Madel S (Standard) Chrome ring 
2 - Madel T (Standard) Plain lens 
3 - Model U (Special) has Black side shroud 
4 - Model V (Special) for fan·shaped panel illumination 
5 ~ Madel W (Standard) Chrome ring 
6 - Model X (Special) no lens 
7 - Model Y (Special) no lens 
8 - Model Z (Special) for behind·panel lighting of, 

translucent panels 
9 - Model P (Special) has extended black side shroud 

BODY CODE 
1 - Standard 2·terminal body 

(for 1{,/1 dia. panel hole) 

2 - Same as body no. 1 except has 
two neoprene washers added for 
watertight applications 

3 - Special l·terminal grounded 
body ('WI/I dla. panel hole) 

LENS COLOR CODE 

O-White 
2-Red 
4 - Yellow (Amber In style 5) 
5 - Green 
6-Blue 
8 - Clear (in style 5 only) 
9 - No Lens (in styles 6 and 7) 

LAMP CODE 
2 - 4·6V 9 - No lamp (standard - for those 
3 - 18·28V who wish to assemble their own 
4 - 9·14V lamp) 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 800-645·9200 
UN N. Y. STATE CALL COLLECT (5161 294-08901 

CHICAGO SWITCH, INC. / 2035 WABANSIA I CHICAGO, ILLINOIS 60647 / (312) 489-5500 
eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.20477 



Vol.2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

DACO Miniature Fail-Safe Indicators 
for aerospace and ground support 
instrumentation. 

High reliability • Extreme ruggedness 
Positive indication • Widest selection 
of models, sizes, message and mounting 

DACO Solenoid-Actuated Fail-Safe Indicators 
offer a combination of advantages that has 
made them the standard with leading international 
instrument manufacturers. The indicators are 
widely used in commercial and military aircraft, 
plus a number of space projects. In addition 

to their many applications in general system 
annunciation, they are used for sunshutters, 
video light sensors and photocell interrupters 
in spacecraft optical systems; digit maskers, 
request-action indicators and special system 
condition indicators. 

-

-

Model Size No. D-LE 5 D-LE 6 
Diameter .38 .44 
Lengths Available .38 I .45 I .57 .57 I .82 
Power Il]put Range DC - 0.5 to 1 watt @ 25°C DC - 0.4 to 1.3 watts @ 25°C 

AC - 0.7 to 1.3 watts @ 25°C AC - 1.2 to 1.8 watts @ 25°C 
Operating Voltage DC operation: up to 45 volts 

AC operation: 26 and 115 volts 400Hz 
Rotation up to 60° CW or CCW Standard Tolerance +2.5° 

For additional details, Including variations of standard designs, mounting arrangements, shaft ex:ensions, 
flag configurations, complete specifications, dimension drawings and ordering information, contact DACO. 

2-position or 3-position. Operating 
V6ltage: 5VDC - 28VDC. Power 
Requirements: 1 Watt. 
Size: .27 wide 

.50 high 

.85 long 

2-position or 3-position 
(dual coil) indicator. Can be 
supplied to operate on all 
nominal DC voltages. 
Power requirements: 
1 watt maximum. Available 
in 2 sizes: .46 x .46 Face, 
.44 Body Dia., 1.0 long 
.38 x .38 Face, 
. 38 Body 
Dia., .82 Long. 

Highly reliable, extremely rugged, and 
positive indicating, these 2-position 
electromechanical latching indicators 
are widely used for visual indication of 
transitory circuit conditions, registering 
and holding "over-temperature" and 
"G-Ievel" indications, monitoring firing 
circuits and many other applications . 
Designed for pulsed operations, indicator 
will operate continuously up to 45 VDC . 
Input power is 0.75 watt at 25°C. 
Available with external switch, actuated 
by the reset button, for a secondary 
circuit. 

Vol.2·478 

DACO Instrument Company 
GO Stran Road, Milford, Connecticut 06460 (USA) 

Telephone: (203) 874-2515 TWX: 710-462-1049 Cable: DACOINST-MILFORD, CONN. 
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SEC. 2400 • PANEL COMPONENTS (INCL. LIGHTS & READOUTS) 

THE REVOLUTIONARY METHOD FOR 
MARKING ELECTRONIC EOUIPMENT 

JUST RUB and it's PRINTED! 

Sharp. Clean. Fast. Not a Decal. No Water. No Tapes 
INSTANT LETTERING® marking kits bring you all the necessary elements for com· 
pletely marking electronic equipment. prototypes. drawings. etc. in this fast new 
easy·to·use form. There's even a new drafting symbol kit for better more readable 
schematics. 

Words. letters. numerals. switch patterns. arcs. drafting symbols. etc. are printed 
on a special transparent carrier film. Rubbing over one of these elements with a 
ballpoint pen releases it from the carrier film and adheres it to your working surface. 

INSTANT LETTERING" words and symbols transfer to almost any surface including 
glass, plastic, even painted and bare metals. Now you can quickly mark all panels. 
even especially calibrated two·color nomenclatures. pilot light jewels, sub·assem· 
blies. circuit boards, etc. Reproduction quality INSTANT LETTERING® transfers are 
clean and sharp, leave no background haze or film,. make prototypes look like fin· 
ished production equipment and give all equipment and drawings a professional look. 

DRY TRANSFER MARKING KITS 
TITLES for ELECTRONIC EQUIPMENT 
NEW, REVISED; Now 20% more titles in a 
new easy·to·read typeface. Researched to 
give up to 95% of all electronic marking. 
For labeling, marking, titling all electronic 
control panels, drawings, prototypes, etc. 
No. 9581-Complete Set (black) $5.95 
No. 9591-Complete Set (white) $5.95 
REFILL SETS-12 sheets per set 
No. 9601-Alphabets (black) 
No. 9611~-Alphabets (white) 
No. 9621-Numerals (black) 
No. 9631-Numerals (white) 

13.00 
3.00 
3.00 
3.00 

TERMINAL & CHASSIS MARKING KIT 
All the necessary letters, letter combina
tions and numerals for marking chassis, 
printed circuit and terminal boards, rotat
ing components, etc. 
No. 966-Black $5.95 
No. 967-White $5.95 

DATAMARK KITS 
Low cost dry transfer marking kits designed 
to provide useful preset words, symbols 
and alphabets for specific uses. 
K58B-Audio, TV & Hi·Fi (black) l' 50 
K58W-Audio, TV & Hi·Fi (white) 1:50 
K59B-Amateur Radio & CB (black) 1.50 
K59W-Amateur Radio & CB (white) ..... 1.50 
K60B-Experimenter, Home & Intercom 

(black) ..... ... .... ..... ...... $1.50 
KGOW-Experimenter, Home & Intercom 

(white) ........ . 
K61B-Test & Industrial Equipment 

(black) ............ . 
K61W-Test & Industrial Equipment 

(white) .... .. 
K62-·Marks & Switch Patterns 
KG3-Alphabets & Numerals (1/8") 
KG4-Alphabets & Numerals (1/4") 
KG5-Alphabets & Numerals (112") 

$1;50 

$1.50 

$1.50 
$1.50 1'·50 

1.50 
1.50 

METER & DIAL MARKING KIT 
Arcs, dial patterns, lines, wedges, gradua
tion lines, switch symbols alphabets and 
numerals in black, white and re~ for mark
ing standard and special rotary tap 
switches, potentiometers and prototype 
and specially calibrated meter dials. Colors 
provide contrast on scales and switches, 
simplifying usage of complex instruments. 
No. 9G8-Complete Set $5.95 
REFILL SHEETS-set of four identical sheets 
No. 9G8R-(specify sheet number) $2.00 

ELECTRONIC SYMBOL DRAFTING SET 
The quick way to more readable schemat
ics. Contains 40 sheets of electronic sym
bols plus letters and numerals. Symbols 
designed to conform with MIL-STO-IS-IA. 
Sheets have heat resistant adhesive for 
perfect reproduction in any blue- or white
printer. Also included is a complete guide 
to drawing with dry transfer symbols. 
No. 970-Complete Set ................. $19.15 
REFILL SHEETS-set of four identical sheets 
No. 970R-(specify sheet number) $2.00 

LOGIC DIAGRAM SYMBOL SET 
NEW! The most modern and effective aid to 
drawing logic diagrams. Symbols transfer 
to your drawing in seconds. All you need 
do is add the connecting leads. Heat re
sistant adhesive allows perfect reproduc
tion even in diazo and other high speed 
printers. Symbols conform fully to MIL· 
STO-8068 and ASA·Y32.l4. 
No. 971-Complete Set .. $4.20 
REFILL SHEETS--set of four identical sheets 
No. 971 R--(specify sheet number) $2.00 

NEW JOTDRAFT SETS STANDARD SHEETS - Full 10" x 15" 
sheets of alphabets and numerals are 
available in over 80 different type faces 
in sizes ranging from 8 pt. to 288 pt. 
Also available are arrows, math sym
bols, line and dot rules, etc. All are 
available in black, many also come in 
white and all feature heat resistant 
adhesive. Free sample and complete 
type chart available upon request. 

LETRATAPES - Here's a revolutionary ad
vance in the application of dry transfer 
component references. The speCial dis
penser does half the job for you. The 
range of tapes comprises 122 different 
items including letters of the alphabet. 
numerals, 0-9, common component desig
nations, frequently used preset words, 
etc. Letratapes provide an ideal method 
for a wide range of repetitive marking or 
coding jobs. Write for complete details. 

Over 120 sets of logic, schematic, component 
and printed circuit symbols. Each has a clear, 
tough plastic overcoat that transfers with the 
symbol. Tough! Scratch Resistant! Use with 
pencil, tape and ink. Suited for mylar, stan
dard tracing vellums. All kits $6.50 each. 

DATAKOAT - Clear protective coating specifically 
designed to protect "Instant Lettering" transfers 
from abrasion and weathering. Datakoat is water
clear and dries quickly. 
Protective Coating Kit - contains a 1 oz. bottle of 
Datakoat with applicator brush in cap and a 1 oz. 
bottle of thinner. 

No, 04176 ........................ . ....................... $1.00 

Spray Coatings - the handy aerosol can form of 
Datakoat (16 oz. cans). 

No. 04177 - Glossy 

No. 04178 - Matte 

. ............................. $2.95 

........... $2.95 

SPECIAL SHEETS - Sheets made to 
your own specifications can include 
logos, drawings, symbols, preset words 
- anything that you use repeatedly. 
Hundreds of lettering and marking 
problems that were impossible or too 
expensive become practica I with "I n
stant Lettering". Tell us your problem 
and let us suggest a "dry transfer" 
solution. 

SPECIAL LETRATAPES - Tapes can be 
made to fit your own specific needs. Items 
like company trade marks. technical sym· 
bOiS, frequently used words and phrases 
-Whatever you need-prepared as dry 
transfers on rolls of tape for fast, easy 
application. Complete details available 
upon request. 

THE DATAI( CORPORATION 
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f 

PANEL INDICATOR LIGHTS LED's, Self-Driven & Standard Incandescents, Heons , . . 

LOW COST • IMMEDIATE AVAILABILITY 
Data Display Products offers a broad line of low 
cost subminiature panel indicator. lights that are 
built for rugged long life performance. 

All lights fe.ature: 
• Low profile or standard mounting models 
• Gold plated, wrap terminals 
• Fast, simple insta lIation 

STANDARD INCANDESCENTS AND NEDNS 
• Up to 30 year life rating 

LED'S 
• High brightness (1500 ft.· L (ci) 20mA) 

STANDARD INCANDESCENTS AND NEONS 
ELECTRICAL DATA/PRICING 

INCANDESCENT I QUANTITY PRICE 

TY~: Volts mA MSCP Years 1-99 ~~~. l;~~-
0003 3 15 .005 10 $1.27 $1.08 $0.92 
0005 5 20 .04 2 1.27 1.08 0.92 
0007 5 30 .04 10 1.19 1.02 0.88 
0010- 5 33 .002 18 0.98 0.87 0.75 
0020 5 60 .05 10 0.98 0.87 0.75 
0030 5 115 .13 5 1.27 1.08 0.92 
0036 6 20 .04 2 1.69 1.48 1.34 
0037 6 30 .04 12 1.69 1.48 1.34 
OD39t 6 43 .035 30 0.98 0.87 0.75 
0041 6 60 .05 12 1.39 1.24 1.05 
0043 6 115 .13 6 1.69 1.48 1.34 
0049 10 20 .04 2 1.69 1.48 1.34 
0050 10 35 .05 25 1.48 1.32 1.12 
DD52t 10 55 .12 4 1.39 1.24 1.05 
0057 12 20 .04 2 1.69 1.48 1.34 
0060 12 36 .09 14 1.48 1.32 1.12 

SELF·DRIVEN INCANDESCENTS 
• Exclusive FAN·IN Series features built·in lamp 

drivers and keep alive bias 
• Life ratings equivalent to LED's because of 

long life lamps and built·ln lamp bias for pre· 
heating lamps filament 

• Operate from standard TTL or ECl (with ext. 
pull·down resistor for ECl) 

• Positive or negative logic input available 
• Input represents as low as ,/, of a standard 

TTL load (0.3mA) 
• Optional built·ln lamp test 
• Have performed to MIL·E·5400, Class I envi

ronmental specifications 

SELF·DRIVEN INCANDESCENTS 
(With built-in lamp driver & keep alive bias) 

ELECTRICAL OATA 

CIRCUIT 
TYPE FOR AOS A07 Al A3 A36 A50 A6 A6~ AS INDICATING 
LOGICAL'I' 
CIRCUIT 
TYPE 
FOR 005 007 01 03 036 050 06 065 os 
INDICATING 
LOGICAL '0' 
V~ (VDC)- 5 6 10 12 15 28 

'~(MA)' o~~ 20 30 60 115 20 34 36 36 22 
8 12 24 45 8 12 12 12 8 

ON All Circuit A 2.4 min, 
All Circuit D - 1.0 max. V;" (V DC)' 
~II ci~~~li B ~ N'on~1~k cond., or Vee -.8V min. OFF 

0.4 0.4 0.8 1.6 0.4 0.6 0.6 0.6 o. 

LED'S 
ELECTRICAL DATA 

LED Assembly 
SL 3 
SL 3H 
SL 5L 
SL 5 
SL 5H 
SL 6 
SL 6H 
SLlO 
SLl2 
SLl5 
SLl8 
SL 20 
SL 24 
SL 25 
SL 28 

PRICING 

Volts 
3 
3 
5 
5 
5 
6 
6 

10 
12 
15 
18 
20 
24 
25 
28 

mA ft-L 
18 1200 
34 2400 
10 550 
18 1200 
34 2400 
18 1200 
34 2400 
18 1200 
18 1200 
18 1200 
15 950 
13 700 
10 550 
10 550 
9 500 

0062t 12 60 .21 5 1.37 1.22 1.04 
0064 15 20 .04 2 1.69 1.48 1.34 

,;. (MA)- O~~ 
BRIGHTNESS 

100.9991 1-99 1,000-4,999 
0065 15 36 .09 15 1.69 1.48 1.34 
OD67t 15 60 .21 4 1.58 1.37 1.22 
OD70t 18 40 .15 30 1.27 1.08 0.95 
OD72t 20 45 .16 25 1.27 1.08 0.95 
0075 24 22 .08 15 1.78 1.56 1.43 

.035 .OS .13 .035 .05 .09 .09 .09 (MSCP)' 
AVERAGE 2 18 18 8 5 25 14 15 9 ~ARS)' 

'(Parenthesis) Indicates Units 

$1.40 $1.10 1.70 

0076t 24 36 .21 5 1.27 1.08 0.95 
DOnt 25 38 .25 5 1.27 1.08 0.95 
0079 28 24 .09 9 1.89 1.66 1.52 
OD80t 28 33 .12 10 1.27 1.08 0.95 
0086 36 33 .12 10 1.68 1.49 1.38 
0092- 48 25 .22 5 1.48 1.31 1.19 

PRICING (ea.) 

100- 1,000-
CIRCUIT TYPE 1-99 999 4,999 

CIRCUIT A CIRCUIT 0 

NEON QUANTITY PRICE 
amp 100· 1000-

Type VAC Watts Rser. Hours 1-99 99Q 4999 

N2* 110 1/15 lOOK 10,000 $0.89 $0.76 $0.68 
N3; 110 1/15 Built·in 10,000 0.98 0.87 0.75 
N6- 110 1/7 47K 25,000 0.79 0.69 0.58 
N7' 110 1/7 Built·in 25,000 0.89 0.76 0.65 

.. A07, 007, AI, 01 $2.97 $2.58 $2.28 .. A05, DOS, A3, 03 3.12 2.68 2.33 .;: .. A6,06 3.67 3.18 2.78 tn A36, 036 3.80 3.31 2.89 
~ A50, 050, A65, 065 4.07 3.63 3.19 ... 

A8,D8 4.53 4.14 3.84 
A07, 007, AI, 01 2.56 2.17 1.87 

- Available only 10 60 Senes ::: 
'5 ADS, DOS, A3, 03 2.71 2.27 1.92 GND GND 

tn A6, D6 3.46 2.97 2.57 V" GND t Available only in 40 & 60 Series 
* Available only in 40 Series 

A36, 036 
Ii: A50, 050, A65, 065 ... 

A8,08 
For lamp test option add 

3.60 
3.87 
4.12 
0.30 

3.15 2.76 
3.48 3.06 
3.73 3.43 
0.25 0.2Q 

GNDO· • TEST'" 

ref. mark • 

v"O· eTEST* 

ref. mark • 
INPUT INPUT 

All prices and specifications are subject to change 
without notice • Minimum order - $15.00 • 
Terms: 1 % 10 days, net 30 days • FOB· Los 
Angeles, Calif .• Availability: stock to 3 weeks. 

Note: For dark colors (blue and green) units with 
higher brightness are recommended. 

REAR VIEW REAR VIEW 

Patent pending. 
• 01 and test terminal are optional 

HOW TO ORDER (See Mechanical Data - Next Page) 
SELF·DRIVEN & STANDARD INCANDESCENTS, NEONS 

LED's 

I For FAN.IN I C it-AI T-Tf I ~_ L 
Series O~IY r---.J" T T Lens Color Collar Color 

. __ --'__ c:::=-' _ W = White 0 = Black 

Model No. 
(see Mech. Dala) 

Cartridge Type Circuit Type or T = Lamp Test R = Red 9 = White 
Keyed for use only Lamp Type (option ~ available G ~ Green} Not for 
with panel-mount (see Elect. Data) FAN·IN Series ~ = :~~er Neons 
~~~~~~J~~~~etin only) Y ;;; Yellow 
SORIES) Omit for Ciear and semi. 
direct mounting clear lenses also 
units. available. 

JO 
542-5L5-WO 

MOd!INO. =r--C T -----=~--
(see Mech. Data) Lens Color 

LED Assembly Translucent Clear 
(see Elect. Data) W = White = CW 

~ = Red = CR 

=:::L-
pollar Color 
0= Black 
9 = White 

DISPLa!:d PRODUCTS ••• 

5428 W. 104thStreet, Los Angeles, Calif. 90045 • Phone (213) 641-1232 
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LED's, Self-Driven & Standard Incandescents, Neons 
WIO Driver only 

.117" Mta:. Oia.t 
WIO Driver only 

.187" Mtg. Oia.t r 5 r 575 ---1"& i~ 
,;, ,!,F.·.· ~--~";lOlO 

-l"'I~, l19'r"'I36"I~ 
2~~ 2b5 _ - - ~~ tre; "010 

O'5.11700~36·I~ 

~c~· Dt ~t-"-LJ----- -t_J=~, 
115 Centres' 010 ~ ~ n 

.235.~ 115 Centres' 010 
011.018. . 
~ . 1......-'= -

II 'RetailllngRlng(.31 018,) 

.D55---l ~ Neoprene Washer 
"""""'{.3100.1 --NeopreneWasller Neoprene Washer 

.25" Mtg. Oia. t .25" Mtg. Oia. t .25" Mta:. Oil.t .25" 1ItI. 011. t 

,:23~1 r .68 
•235 l r .681 .35' 1-

~5 2rs--1I---- , ol5c!nlres 
Ola Ola 

.335.275 
Ola. Ola. 
~~-----U-+-~---- ~ -- T 

.075-1l Retaining Ring (.45 Dla.) 

Neoprene Washer 

.375" Mig. Oia. t .375" Mta:. Oia. t .375" 1ItI. Oll.t 

,,-L:IJ'~ 
.460 .392 .225 
018. 018. 

~L __ ~~ __ ~LL--'---

.06,-J 

NOTES: t Reducing collars available for olher diamelers. 
Neoprene Washer: Eliminales rolalion of 
mounled unll 
Terminals: Wire-Wrap, gold plaled 0.025" square 

• Olher lerminal lenglhs available 
(see Bulletin 7245) 

(available with LED, incandescent and neon lights) On LED Iypes, cathode terminal is shorter 

P.C. BOARD INDICATORS 

12 Lite 
P.C. Board indicators with bullt·ln lamp driver 
~r:.~ c:aO~~:g~fi~~f~~:s":nclions. Standard Dual-ln-

• Choice of Standard 74 or 74H Series I.C. 
• LED with limiting resistor or long-life Incan· 

descent lamp with keep·alive bias resistor. 
• Easily replaceable (if necessary) - use any 

standard DIP socket. 

,TYPICAL CIRCUITS 
(others Available) 

<.?o: 
LEN~np: 
STYLE w 

LENS ~ 
STYLE R 

Note 1: Output at termi
nal 8 is used wherever 
available. 
2: ,. Parallel. additional 

~~:~:n~Xl:~n:ll: ~~~~'~:d 
with non-buffers, 

LEDy-BUG 
Model PC·3 for P.C. Board applications, 
GaAsP Diode - Red 
• Fresnel lens for best light diffusion 
• Consistently high brightness (1500 ft·L 

@20mA) 
• Wide·angle viewing (180· Approx.) 
• Centered LED for uniform light distribution 

HOW TO ORDER: 

PC3· SL1 • XX 
-I:I..~ 
Model LED ~ens Color 

Type Red, 
Transl ucent 
CR = Clear Red 
W = White, 
Transl ucent 
CW = Clear White 

PRICE: All lamp type.; len. 
style "W" 
. 74 Series 
Circuit tall- l!!!! Lens Ckt. Lamp Type Type 1-99 911 4899 Style See Elec. Data 

ELECTRICAL DATA: Typical @ 25°C 
ambient, 5 VDC.For I.C. data, consult 
any mfrs. data sheet. 00,04,10, 

20,30,40 $1.86 $1.35 $0.98 

~ '8 
See lIIus. Lens Clio.. . 
~ Clear 0 = Black 51 

11,21 '1.98 1.46 
72,73,74 2.20 1.66 

For lens 
~~!eadd' .12 .10 

1.08 
1.26 

.08 

,V ::: ~~i~~ = cw 9 = White 
·A = Amber =·CA 
R=Red "CR 

.·8 """ Blue =·CB 
·G = Green =·CG 
• For I ncandescent Only 

:0651 r-.92 ~ .31' :_ 

01' 0L .o~"'" 

NetlIlI'eneWasher 

Jo,t~~ 
'RetainiIllNut(.50x.63) 

_w_ 
ACCESSORIES 

PANEL MDUNT SOCKET: For front panel replace
abilit,Y of V4" mounting unils, when ordered as 
cartndge Iype. Add "c" before standard PIN, 
i.e. F42·A1·WO becomes CF42·A1·WO. 

[

Terminals: Gold-Plated 

~;;;:..-~ 1_. ___ ._ 1 Washer 

.35 Retain.yg Nut 
~ / .50" X .64" 

.03 ... 11-- '.to. di •• 
.312 

Color· Black Material· Acetal 

© For Li~ht 
Model L Mode s 

0/).0 

41,42,43 
TERMINAL PS40 .95 F41, F42, F43 
ORIENTATION 841, S42, S43 
SAME AS 
LIGHTS PS44 1.07 44, F44, S44 

ORDERING INFORMATION 

PS40 - 3 
~-~ 
Model N1I. No. of 
(Table Above) Terminals 

Special Mountinl Clips for closer centers, easier 
installation and removal with ordinary nose pliers. 

to- 108 1,008-
'art No. BI 9BI 9,999 
TC3, Alternate .06 .045 .035 TC4, 
or Extr. .08 .06 .045 TC9 

Crimp Terminals (Gold plated for 
.025" square Wire·Wrap posts) 
Part Win 1.. 100- 1000-
No. Size II!I 991 4899 

CS24 22-28GA 0.15 0.11 0.08 

LEGENDS are available on all 
models: See Bulletin 7204. 

a::t. 
J30CJ.19L 
Te3 - For 30 Series 

~DI 
J:rJ J6 L 

TC4 - For 40 Series 

. r'''i 

~rlt1~ 
TC9 - For Model 91 

DISPLa!::d PRODUCTS ••• 

5428 W. 104th Street, Los Angeles, Calif. 90045 • Phone (213) 641-1232 
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INDICATOR LIGHTS, ILLUMINATED SWITCHES, READOUT DISPLAYS 

ULTRA-MINIATURE 
INDICATORS 

Meet requirements of MIL-L-3661B. 
Incandescent, neon and LED. Mount 
in %" clearance hole. 
Ask for Catalog UMt200. 

SUB-MINIATURE 
INDICATORS 

Incandescent and neon. Mount in 
1~l' to 1~" clearance holes. Meet or 
exceed environmental requirements 
of MIL·L·6723 and MIL·L·3661B. 
Ask for Catalogs L·t57, L·t58, L·178. 

MINIATURE AND 
LARGE INDICATORS 

Incandescent and neon. Miniature 
units mount in 'f." or lKl' clearance 
holes, large units in I" or 13(6" hole. 
Wide choice of cap shapes and 
colors, also caps with mechanical 
dimming feature. 
Ask for Catalog L-t6t. 

OIL-TIGHT 
INDICATORS 

Incandescent and neon. Mount in 
lKl', I" or U(l' clearance holes. For 
heavy duty. 
Ask for Catalog L-200. 

LIGHTED SWITCHE$ 
AND MATCHING INDICATORS 

Low-profile snap-in switches and 
standard mounting switches. Momen
tary non-snap, snap or alternate 
switch actions. Ratings up to 5 A. 
Cap sizes include 1/2" %" and ~" 
round or square; ~" x I" rectangle. 
Ask for Catalog L·2tO. 

SINGLE-PLANE 
READOUTS 

I ncandescent and neon - 5 to 170 
volts. ~" or I" characters. Display 
10 numbers and 10 letters. Compat
ible caption models. 
Ask for Catalog L·t8t. 

Vol.2·482 CATALOG PAGES: (Vol.1·30t to t·972) (Vol.2·30t to 2·1196) (Vol.3·301 to 30 1420) eem/1973 



· . . AND INDUSTRY'S BROADEST LINE OF LED DISPLAY DEVICES 

DIODE_LlTETM 
LIGHT SOURCES 

Diffusing particles in plastic encap
sulant provide large, soft Ii~ht source 
for panel light, status indicator and 
A/ N display applications. 
Ask for Catalog LS7001 & LS7011. 

:d l iA 
:dliil ali 

INDICATOR 
LIGHT CARTRIDGES 

IC-compatible ultra-miniature car
tridges with DIODE-LITE light source 
are interchangeable with incandes
cent types using DC power source. 
Red or amber. 
Ask for Catalog UM1201. 

tiill{Ji 

INDICATOR 
LIGHT ASSEMBLIES 

Cartridge with DIODE-LITE in hous
ing with mounting hardware ready 
for installation. Interchangeable with 
DIALCD ultra-miniature incandescent 
types. 
Ask for Catalog UM1211. 

.125" CHARACTER 

.270" CHARACTER 

PLUS-MINUS ONE, .270" CHARACTER 

ALPHA-NUMERIC .300" CHARACTER 

READOUT MODULES 

Character heights from .125" to 
.625". Dot, dot matrix and segmented 
formats for both numeric and full 
alpha-numeric displays. Wide angle 
(140°) viewing. IC compatible. See 
full readout catalog listing below. 

.125" OR 
.205" CHARACTER 

.625" CHARACTER 

.625" CHARACTER 

.125" OR .205" CHARACTER 

READOUT PACKAGES 
AND ASSEMBLIES 

Single-digit packages in character 
heights from .125" to .625" include 
decoder/driver and resistors mounted 
on PC board. Bezel assemblies ready 
for panel mounting aVailable with 
up to 10 display packages. See full 
readout catalog listing below. 

~ CURRENT ~ LITERATURE 
READOUT PACKAGES AND ASSEMBLIES LIGHT SOURCES AND INDICATORS 

LS7001 ..• 521 Series Gallium Arsenide Phosphide lamps 
LS7011 ... 521 Series Gallium Arsenide Phosphide lamps 
LS7031 ... 547 Series LED Circuit Board IndIcator 
LS7041 ... 549 Series LED Pi-Pin lamp 
UM120l ... 507 Series Solid State Datalamp Cartridge 
UM1211 •.• 249 Series Solid State Indicator light 

READOUT MODULES AND DECODER/DRIVERS 
R05001 ... 745 Series Readout - .125" character 
R050ll ..• 704 Series Decoder/Drivers 
R05051 •.• 745 Series Readout - .270" character 
R0507l ..• 745-0005 Alpha-Numeric Display - .300" character 

R05021 ... 749 Series Readout Assembly- .125" or .205" 
character 

R05031 ... 739 Series Readout Assembly - .625 character 
R05041 ., 730 Series Readout - .625" character 
R05061 .•. 740 Series Readout - .125" or .205" character 

ADDITIONAL INDICATOR LIGHT CATALOGS 
L-168 •... Sub-Sub·Miniature Indicators 
L-170 .•.• Placard Lights 
L-2Ol ...• Press-to-Test Indicators 
L-2ll •.•• Flashing Indicators 
CR680 .... Cross Reference of Dialight Catalo~ Nos. to Military 

Type Designations & MS DraWings 
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ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

display 
devices 

DIGISTRIP 
front relampable 

DIGITAL DISPLAYS 
For a wide range of console and instrument display 
applications. Can be mounted horizontally or vertically, 
directly on p.c. boards, or ganged for high-density 
readout. 

All Digistrip models are available with standard 0-9 
legend, or with custom read-out information. 

Digistrip II 
3" legend area. 

Digistrip I with high-gain 
transistor drivers on integral 

printed circuit board. 

Digistrip I 
1'12" legend area. 

MINIATURE 
T-l INDICATOR LIGHTS 

Designed to provide the brightest light in the least space. 
Available off-the-shelf, or designed to your application. 

QUICK·LENS 
Front-relampable minia
ture indicator light with 
built in light reflector 
formaximum brightness, 
even in high ambient 
light. 

MINI·LENS 
Front relampable, micro
miniature indicator 
light, featuring mini
mum panel spacing. 
Can be RFI shielded. 
Threaded body can 
mount di rectly to panel. 

FLUSH·LENS 
For panel mounting with
out protrusion. Avail
able with RFI shield. 
Unit is relampable from 
rear of panel. No solder 
connections required. 

TRANS·LENS TDML 
Each front relampable, with high-gain transistor driver on compact, integral 
p.c. board. Minimum depth behind panel. Both available in "bare board" con
figuration for customer to install own components. Trans·Lens is transistor
driven version of Quick-Lens; TDML is transistor-driven version of Mini·Lens. 

P.C. BOARD 
INDICATORS 

TEST 
SINGLE-SIDED BOARDS ] 

LENS 
DOUBLE-SIDED BOARDS 

ADAPTER LENS 
AND SOCKET 
Midget T-1 % flanged base lamp adaptor 
used with T-314 printed circuit mounted 
socket. Furnished with or without integral 
color filter. 

T·1 UNBASED ------------------ T·1 % BI·PIN ------------------- TWIST·LENS 
Quick-change lens, available in 
clear or colors. Waterproof and 
RFI shielded units available. Use~ 
T-l% Bi-Pin base lamp for high 
brightness. 

Basic sockets for custom designed lamp holders or p.c. board 
mounting used as lighting chassis for back lighted display. 

Also available in side mounting. 

display devices, inc All illustrations are actual size 
mailing address: p. o. box 667 encinitas, california 92024 

location: second and E streets (714) 753·0113 
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POLYESTER DEAD FRONT LAMINATES 

panels and 
laminates 

BACK LIGHTED PANELS 
Exploded view shows a typical backlighted panel application with 
printed circuit board lighting chassis containing lamps and sockets, 
light baffle (eggcratel to divide message areas, and legend screen 
with front bezel. Application shown is relampable from front of 
panel. Rear relamping is also available. 

Used in conjunction with backlighted panels, or provided separately, 
are DF991 legend screen laminates. Except for permanently visible 
graphics that may be desired all nomenclature is invisible until 

backlighted. Standard background is black, but colored dead front 
laminates are also available .. 010" and double .010" thickness 
are used. 

POLYCARBONATE AND ACRYLIC 
LAMINATES 
Offered in dead front as noted above for polyester laminates. Thick· 
ness ranges from .020" to .250". Used for LED devices as well 
as incandescent lamps. All laminates are provided with or without 
pressure sensitive adhesive backing, depending upon application. All 
laminates feature color matching to FED S10 595, Pantone, or 
customer supplied color chips. 

NON·ILLUMINATED LAMINATES 
Supplied on .010" adhesive backed polyester film non·illuminated 

laminates are used to replace conventional painting and printing of 
metal panels. Screen printing of graphics is sub-surface to protect 

markings from being scratched off. Holes for switches, knobs, etc. are 
steel rule die cut. Background color is matched to customer requirements. 

Write for detailed 
specification sheets display devices, inc 

moiling address: p. o. box 667 encinitas, california 92024 
plant location: .second and E streets (714) 753-0113 
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Vol.2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

L--DR_AK_E I INDICATOR liGHTS I I 
FOR CURRENT SOURCE DATA CALL TOLL-FREE 800-645-9200 (IN N_ Y_ STATE CALL COLLECT (5161 294-09901 

CARTRIDGE 
- LAMPS, bodies aluminum, 
6 volts and up, long life in
candescent or neon, fit Drake 
or any mfgr.'s holders_ Inex
pensive all plastic cartridges 
also available_ 

- LAMPHOLDERS, black anodized alu
minum, indexed to accept lamps with 
legends; ideal for data processing or 
other computer applications - commer
cial or Military. 

- CONNECTOR AND FASTENER, 
economical for commercial appli
cation with cartridge lamp elimi
nating lampholder. 

All PHOTOS THIS PAGE APPROX. * ACTUAL SIZE 

"TINY LITES" 

Exclusive Drake, economical, use midget screw base lamp for 
limited space requirements (overall size occupies only 1/3 
cubic inch of space). Lenses: Convex w/bezel, dome, or flat 
faced lens with or without legend. 

"PSB" SLIDE BASE 
INDICATOR LIGHTS 

Uses Sylvania PSB slide base lamps; choice of 
9 styles of lenses and solder or screw base lugs. 

"DELUXE MOLDED" 
INDICATOR LIGHTS 

Request 
Data Sheets 

6809, 7102 & 7103 

Drake's durable and finest - using T3% min. bayonet 
lamps and 120 V. incandescent for commercial appli
cation. Incandescent or neon; Screw or friction fit lenses 
of many shapes and variety, also mech. dimmer for Mili
tary use. "Titelite" type for water-proof and oil-tite 
application. 

"TlTELlTES" 
Request 

Data Sheet 
7308 

1 '14" Lens Dia. 

1" Lens Dia. 
Available for 

MIL-L-3661 (38 

Oil, water or dust-proof indicator lights with many lens 
styles for most incandescent lamps. 

1973 



SEC. 2400 - PANEL COMPONENTS (INCL. LIGHTS & READOUTS) 

I I lAMPHOlDfRS I I I Reliability Since 1932 
FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645·9200 (IN N. Y. STATE CALL COLLECT (5161 294·09901 

NEW "Slender Glo·Lite" 

Drake just introduced the "Slender" Glo·Lite featuring a 
press fit to mount, no additional fastener necessary, fits 
'Xl' Dia. panel hole on "Kl' centers. Folder 7203-A. 
The regular "Glo·Lites," larger in diameter, are commercial 
one"piece nylon, amber, red or white body and lens (flush 
or protruding lens with or without metal bezels). Built-in 
resistor and long life neon lamp. Choice of "Twist-Mount" 
plug button or nut mount; wire or lug termination. Regular 
"Glo-Lites" Folder 7212. 

ALl PHOTOS APPROXIMATELY % ACTUAL SIZE. 

"ASTROLlTES" and "GEMLlTES" 

"Astrolites" - Military or commercial - are Drake's 
tiniest, with built-in long life incandescent T1 lamp. 
Choice of 5, 12 volts; wire leads. 

"Gem lites," small for commercial application with 2 lug 
termination using T1 Sub-Midget Flanged replaceable 
lamp in 5, 12 and 28 volts. 

"MF" INDICATOR LIGHTS 

Incandescent and neon Midget Flanged lamps are used 
both for commercial and Military having hundreds of 
varieties, lens shapes. and colors including "Press-to
Test," "Titelite," etc. Request "SPICE OF L1FE"·7100 Brochure. 

DRAKE MANUFACTURING CO. 
4626 N.OLCOTT AVE. 
HARWOOD HEIGHTS 
ILLINOIS 60656 
312 AREA 867·7227 
TWX 910·221·0236 

A Subsidiary iii 
of General .151 

Instrument Corp. 

SOLID STATE 
INDICATOR LIGHTS 

"SOLID STATE "'=-li~ 
ASTROLlTES" 

L.E.D. 
CARTRIDGES 

BI-PIN 
& 

MIDGET 

With Wire Leads 
6039·004·304 

Without Lens ·304 

NElM! 

With Wire Terminals 
6039·005·304 

With Cylindrical Lens ·604 

FLANGED (ANS) 7324 (ANS) 322 
L.E.D.'s 

For details write for Solid State Data Sheet 7201 

L.E.D. 
INDICATOR 
LIGHT 

Series 6200 

D.C. or A.C. 2.2 thru 28 Volts available. 
For details write for Data Sheet 7402 
ONLY ABOVE PHOTOS - ACTUAL SIZE 

rDl ORAKE I 
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are YOU consulting IhiS 
CODY 01 eem over a 
cO-Iorker's shoulder? 
You may qualify for your own subscription. 
Here's how: 
There's no need to chase after EEM when you need 
vital electronic product data. You can have a set of this 
important four-volume reference system at your own 
desk at all times, at absolutely no charge. 

• If you are an electronic engineer or procurement 
specialist. 

• If you are presently affiliated with a North American 
manufacturer, research laboratory or government 
agency. 

• If you are actively engaged in the application, selec
tion, specification, design or procurement of elec
tronic components, materials, equipment or services. 

• You are eligible to receive EEM regularly at no cost. 

Just send us, on company letterhead, your name, title 
and address. We'll send you our qualification card 
promptly. 
If you qualify, EEM will bring you a wealth of up-to-date 
product data twice a year. 53 product sections will pro
vide you with catalog data organized for quick and easy 
reference and comparison. Four fully updated direc
tories will answer your "who makes it? what is it? 
where can I get it?" product questions fully. 
Qualify as an EEM recipient by writing to us today. 

Address your correspondence to: 
EEM/Circulation Manager 
UNITED TECHNICAL PUBLICATIONS, INC. 
645 Stewart Ave., Garden City, N. Y. 11530 



SEC. 2400 0 PANEL COMPONENTS (lNCL. LIGHTS & READOUTS) 

5 KN 

(oBS 

From Stock-Write for catalogs-largest 
line of stock sizes and shapes including 
special instrument and Mil. spec knobs 
Custom-Send Prints-for fast quote
"Family Mold" process assures lower cost ~IIII Electronic Hardware Corp. 

A Division of Hi-Tech Industries, Inc. 
180-08 Liberty Ave., Jamaica, NY 11433 
Telephone: 212-291-2710 
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Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

• INDICATING LIGHTS 
CR103 TYPE B MINIATURE SQUARE INDICATING LIGHTS 

The CRI03 TypeB general-purpDse miniature indicating light 
is a small, "square IDDk" unit that provides pDsitive visual indi
catiDn Dn cDntrDI panels and cDnsDles, data prDcessing equip
ment, and wherever prDductiDn and autDmated systems exist. 
A cDmplete light cDnsists Df a base unit with bulb,' lens and 
spring clip. 

FEATURES 

2·pin type lamp replaceable from front of panel; interchangeable 
lenses of snap·on construction; choice of red, white, green, or yellow 
lenses; optional arrow indicator on lens ideal for flow charts; low 
power requirement of 6, 12, or 24 volts; simple one·hole mounting. 

Write for Bulletin GEA·7398 

CR103 TYPE C SQUARE INDICATING LIGHTS 

Full·voltage 
type 

Transformer 
type 

CR103 C square indicating lights are designed fDr use in a 
wide variety Df, applicatiDns such as: business machines, 
DperatDr panels, cDnsDles, cDntrDI desks, mDtDr cDntrDI centers, 
and fDr the panel building, electrDnic and intrumentatiDn fields. 
Full vDltage" and transformer types in a variety Df cDIDrs are 
available. Lenses may be translucent type Dr transparent type 
used with a diffuser. Legends can be engraved 'and filled Dn 
translucent lenses. . 

Write for Bulletin GEA·7366 

CR103 TYPE D INDICATING LIGHTS 

With solid lens cap installed 

Solid or split color fields give added flexi· 
bility. Colors can be mixed in the split 
field forms for even more combinations. 

General Electric's new line Df CRI03 Type D indicating lights 
are designed fDr a wide variety Df applicatiDns such as cDntrDI 
and instrument panels, Dffice machines, labDratDry instruments, 
cDmputers and Dther data prDcessing equipment. Matching 
illuminated push buttDn switches are shDwn in SectiDn 5100 
Dn page Df General Electric switches. 

FEATURES 
• Units snap into panels from front without tools, and can be gang· 

mounted horizontally to save space or for group functions. 
• Convenient slide·on lens caps in five colors; four housing colors. 

Units are single button only. and have solid horizontally· or vertically· 
split color fields. 2·lamp and 4·lamp forms are available. 

• Legend inserts for ali' forms can be printed or engraved on acetate 
or similar material of 10 mils Qr less thickness. 

Write for Bulletin GEA·7390 

CR103 TYPE H INDICATING LIGHTS 

With sphprical lens for 'X.·in. mtg. hole With crown lens for '%>·In. mtg. hole 

With crown lens for l·in. mtg. hole With torpedo lens for l·in. mtg. hoU, 

CRI03 Type H indicating lights give bright visual indicatiDn Df 
circuit Dperating cDnditiDns fDr applicatiDns where Dil-tightness 
is no.t required. 
FEATURES 

• Vivid Colors 7" yellow (amber), blue, green, red, white and clear. 
• Even Illumination - Lexan diffuses light and gives off an even glow. 
• Durabl~ - lenses will not shatter, resist high temperatures. 
• Compact - forms for 1~2' 1){6, or I·inch mounting holes. 

Rating Flexibility - wide variety of lamp voltages avai lab Ie. Lamp is 
supplied by the customer. . 

• Ease of Installation - lamps and lenses install from the front. 
Write for Bulletin GEA·8119 

CR103 TYPE HE LOW-COST MINIATURE INDICATING LIGHTS 
CRI03 Type HE indicating lights are new, lDW-CDSt units fDr 
applicatiDns requiring a minimum Df space. They are ideally 
suited fDr business machines, majDr appliances, small panels, 
meters, gages, timers, illuminated pDinters, dial indicatDrs, and 
many Dther places where panel appearance and visual display 
are impDrtant. 
Only 11116" lDng, they mDunt with a speed nut in a %6" dia 
hDle. ChDice Df amber, clear, red, Dr white lenses in flush Dr 
cylindrical lens style. BDdy cDlors are black, gray, tan, Dr white. 
FDr 120, 240, Dr 480 vQlts. 

Write for Bulletin GEA·8119 

FDr cDmplete infDrmatiDn cDntact YDur ne.arby GE Sales Office, Dr 
write to' General Electric CD., SectiDn 988-60. Schlmectady, N. Y. 12345. GENERALfj ELECTRIC 
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SEC. 2400 • PANEL COMPONENTS (lNCL. LIGHTS & READOUTS) 

Solid State Lamps: 4 pages. Data 
covers 11 infrared and 4 visible Solid 
State Lamps, previously called Light 
Emitting Diodes, plus 2 SSL Numeric 
Readout displays. Diameter range 
O.OSO" to 0.230". 

Sub-Miniature Lamps: 24 pages. 
Data covers over 200 sub-miniature 
lamps. Diameters %" and smaller. 
Lamp life up to 60,000 hours. 

Miniature Lamps: 40 pages. Data 
covers over 500 miniature lamps rang
i.ng up to 20,000 hours average rated 
I ife. With a design voltage range of 
from 1.2 to 55, and candlepower range 
from.02 to 250. Diameter range from 
'%2" to 2'1. .... 

Sub-Miniature Lamps (3-6252) 

Solid State Lamps (3-1240) 

Sealed Beam Lamps: 16 pages. Data 
covers over lS0 Sealed Beam lamps, 
ranging from 4W' to S" in diameter, 
with a design voltage range of from 
4.0 to 115, and initial candlepower of 
from 1 50 to 600,000. 

Sealed Beam Lamps (3-6251) 

GE makes over 1000 miniature lamps. There's one for 
practically every application. You can save time and money 
by selecting the lamp you need before your product design 
is frozen. Consider factors like size, power source, shock, 
life, light, temperature and assembly cost. Get complete 
and up-to-date electrical and physical specifications from 
the five updated General Electric catalogs shown above. 

niature Lamps (3-6253) 

Glow Lamp: S pages. Data covers 77 
Neon Glow Indicator and Circuit Com
ponent lamps. Diameters ranging from 
%"tol%". 

Glow Lamps (3-6254) 

To order your new ones, contact one of the offices below, 
or write General Electric Company, Miniature Lamp Products 
Department, Inquiry Bureau, #EEM, Nela Park, Cleveland, 
Ohio 44112. 

GENERAL .ELECTRIC 
For helpful service contact one of these offices: 

ATLANTA, GA. . . 

BALTIMORE, MD. 

BOSTON, MASS. 

CHARLOTTE, N. C. 

CHICAGO, ILL ••.. 
CINCINNATI, OHIO. 
CLEVELAND, OHIO 
COLUMBUS, OHIO . 
DALLAS, TEXAS •. 
DENVER, COLO. •• 
DETROIT, MICH •.•. 
HONOLULU, HAWAII. 

HOUSTON, TEXAS • . 
INDIANAPOLIS, IND •. 
N_ KANSAS CITY, MO. 
LOS ALTOS, CALIF •.. 
LOS ANGELES, CALIF. 

eem/1973 

120 DUley Drive, N. E. 
P.O. Box 13917 . . . . . . . 

• 1401 Parker Rd. Mail: 
P.O. Box 7427, Baltimore, Md. 

• 50 I ndustrial Place, 
Newton Upper Falls, Mass. 

1001 Tuckaseegee Rd. 
Mail: P.O. Box 17362 

550 West Jackson Blvd. 
49 Central Ave. . . . . 
12910 Taft Ave. . . . . 

• 800 Northwest Blvd. . . . 
• 6500 Cedar Springs Road. 
• 6501 Stapleton Dr., North 
• 15135 Hamilton Ave. . . . 
• 413 Marine Finance Bldg. 

1109 Bethel SI. . . . 
• 5615 Lymbar Drive . 
• 2511·F-l East 46 SI. . 
• 535 East 14th Ave .. 
• 349 First SI. . . 

2747 So Malt Ave. 

30324 875-0921 

21227 242-5700 

02164 332-6200 

28211 
60606 
45202 
44108 
43212 
75235 
80216 
48203 

96813 
77035 

· 46205 
· 64116 
· 94022 
· 90040 

376-6585 
332-4712 
421-6810 
266-4337 
294-4115 
351-3725 
388-4611 
883-0200 

537-3280 
923-2549 
547-5511 
471-0123 
948-5000 
723-2541 

MEMPHIS, TENN ..... 2021 S. Latham SI. 
MIAMI, FLA. . .•.• _ 3655 N.W. 71st SI. .. 
MILWAUKEE, WIS •... 8100 West Florist Ave., 

Mail: P.O. Box 299 . 
MINNEAPOLIS, MINN •• 500 Stinson Blvd ... . 
NEWARK, N.J •. _ .•• 133 Boyd Street ....... . 
NEW ORLEANS, LA. •• 4800 River Road, Mail: Box 10236, 

Jefferson Branch .. . 
NEW YORK, N.Y. • 219 E. 42 SI. ..... . 
OAKLAND, CALIF. . .. 999-98th Avenue ... . 
OKLAHOMA CITY, OKLA. Executive Terrace Bldg., 

2809 N.W. Expressway. 
PHILADELPHIA, PA. • RI. 202, At Expressway, 

King of Prussia, Pa •. 
PITTSBURGH, PA. • 238 W. Carson SI. ... 
PORTLAND, ORE. • 2800 N.W. Nela St. .. 
RICHMOND, VA.. . 1510 Willow Lawn Dr., 

. . Mail: P.O. Box 8627 
ROCHESTER, N. Y. • Gibbs SI. Bldg., 

31 Gibbs SI., Room 500 . 
ST. LOUIS~ MO. • ..• 1530 Fairview Ave. . ... 
SALT LAKI:. CITY, UTAH 6501 Stapleton Drive N. 

. . . Denver, Colorado .... ' ... 
UTICA, N. Y. • • . . • • c/o Radio Receiver Dept., 

P.O. Box j75. 1001 Broad SI. . 

See YELLOW SECTION for Local Sales and Distributors' Offices 

38109 948-2642 
33147 693-3811 

53201 462-3860 
· 55413 331-4050 
· 07103 824-5200 

70121 835-6421 
10017 750-2000 
94603 569-3422 

73112 842-4028 

19406 688-5900 
15219 471-9050 
97210 223-2101 

23226 282-7644 

· 14604 454-2990 
_ 63132 429-6930 

80216 '388-4611 

13501 733-0922 
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Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES! CONTROLS & DRIVES 

(€ii=t~LVANIA I MINIATURE LAMPS, 
SOCKETS & LENSES 

Industry Standard Lamps For Complete Information Send for Catalog SO-1A 

LAMP LISTING BY BULB SIZE, VOLTAGE BULB/BASE LAMP PIUCES 
Line Lamp Ordering Fig. Lamp Line Price...£.ach 

Bulb No. No. No. Volts Amperes M.S.C.P. No. 
COMBINATIONS 

No. No. 10 100 _,,00 

B-3'/, 1 PR4 30304-0 2.33 .27 .40 1 
Fig. 1 

~T.ruf 
PR2 2 $ .15 $ .13 $ .11 

2 PR2 30302-0 2.38 .50 .80 1 PR3 4 .15 .13 
3 PR6 30306-0 2.47 .30 .45 1 ~1~,,:::q..l- 0 775 

PR4 1 .16 .14 
4 PR3 30303-0 3.57 .50 1.50 1 PR6 3 .15 .13 
5 PR7 30307-0 3.7 .30 .90 1 t=H~"~ PR7 5 .21 .18 
6 PR13 30313-0 4.75 _50 2.20 1 

PR12 7 _16 .14 
7 PR12 30312-0 5.95 .50 3.10 1 WI PR13 6 _15 .13 8 PR18 30318-0 7.2 .55 5.5 1 o _775 

Fig.4 
PR18 8 _23 _20 

B-6 9 1003 33639-0 12_8 .94 15 2 

~n~" ~ !IIlJ.i63 6S6 39 _36 .21 
10 1004 33641-0 12_8 .94 15 3 r%"=1-L 7C7 11 .33 _19 

C-7 11 7C7 32104-5 115-125 7W - Fig. 5 12 15 .21 _18 

123 32211-0 1.25 _30 .10 4 ~-l- Fig. 6 13 14 .13 .11 
G·3'/, 12 .463 14 13 .13 .11 

13 14 32114-0 2,47 .30 .50 4 

~%"~ ~Js; 27 22 .16 .14 14 13 32113-0 3.7 .30 .98 4 
31 23 .20 .17 15 12 32110·0 6.3 .15 .35 5 ~1%6"~ 

16 51 32152-0 7.5 .22 1 6 

~.-
41 92 .21 .18 

17 53 32156-0 14.4 .12 1 6 

~-. 
43 93 .21 .18 

18 S3X 32159-0 14.4 .12 1 6 o .588 
44 98 .11 .09 

19 1445 33768-0 14.4 .135 .7 6 ~1Y,6"=1-L o .588 
45 94 .18 .15 

20 1447 33772-0 18. .15 1.5 4 ~1Y,6"~ 46 99 .10 .09 

G-4'h 21 136 32215-0 1.25 .60 .20 7 Fig. 9 Fig. 10 47 97 _11 _09 
22 27 32120-0 4.9 .30 1.4 7 

Q)125 ED 125 

48 90 .21 .18 
23 31 32122-0 6.15 .30 2_0 7 49 91 .18 .15 
24 55 32161-0 7.0 .41 2.0 8 51 16 .11 .09 
25 57 32163·0 14.0 .24 2.0 8 ~1~"-~ f-l~"~ L 53 17 .12 .10 
26 57X 32164-0 14.0 .24 2.0 8 
27 IB95 34116-0 14.0 .27 2.0 8 

Fig. 11 53X IB _17 .14 

(1)T£tj 55 24 .12 .10 
G·5 28 301 32306-0 28.0 .17 3.0 9 .774 774 57 25 .13 .11 

29 302 32309-0 28.0 .17 3.0 10 

P=1%"~~ ~ 
57X 26 .14 .12 

30 81 32187-0 6_5 1.02 6.0 11 63 30 .16 .14 
31 82 32189-0 6.5 1.02 6.0 12 11'M6" 

32 .17 .14 32 63 32167-0 7_0 .63 3.0 11 p;Ji 67 

33 89 32192-0 13_0 .58 6.0 11 81 34 .19 .16 

f- 82 35 .19 .16 
G-6 34 67 32172-0 13.5 .59 4_0 11 

I 0 ~rFI9.14 
87 40 .30 .25 

35 303 32312.-0 28_0 .30 6.0 11 88 41 .30 .25 

RP-ll 36 1183 33705-0 5_5 6.25 50 13 89 31 .17 .14 
37 1133 33678-0 6_2 3.91 32 13 _1~" \f 93 42 .25 .21 
38 1195 33708·0 12.5 3.0 50 13 93IF 43 .39 .33 

f--. n]'.M' 112 117 .13 .11 
S-6. 39 6S6 32103-5 120 6W - -

123 12 .14 .12 
S-8 40 87 32190-0 6.8 1.91 15 14 

41 88 32191·0 6_8 1.91 15 15 L2" 4l 136 21 .18 .16 

42 93 32195-0 12.8 1.04 15 14 

~1 
158 105 _16 .14 

43 93IF 32196-0 12_8 1.04 14 161 102 .16 .15 -
168 109 .17 .14 12.8/ 1.34 21 16 44 1176 33701-0 14.0 .59 6 16 ~2 .. ~41 194 106 .16 .14 

45 1034 33656-0 12.8/ 1.80 32 16 Fig. 16 222 118 .35 .30 
14.0 .59 3 16 

301 28 _36 .30 46 1076 33670-0 12_8 1.80 32 15 

~M' 
302 29 _34 .29 12.8/ 2.10 32 16 47 1157 33695-0 

14.0 .59 3 16 D·.C. Index 303 33 .34 .29 
48 1156 33694-0 12.8 2.10 32 14 Base 305 49 .51 .43 
49 305 32319-0 28.0 _51 15 14 ~2" 4t*- 307 50 _51 .43 
50 307 32324-0 28.0 .67 21 14 308 51 .60 .50 
51 308 32329-0 28.0 .67 21 15 r 309 52 .68 .57 
52 309 32333-0 28_0 .9 32 17 

Fig.17 
313 114 _27 .23 S-l1 
327 83 .54 .45 

T-'" 53 6833 36409-0 5.0 .06 _05 18 0 

~ 1.420 328 72 .43 .36 
T-l 54 6832 36407-0 5_0 _06 .05 18 

""~.L Fig. 1.!J 

330 81 .72 .61 
Short 55 7152 36425-0 5.0 _115 .15 19 331 69 .81 .69 

T-l 56 680 33441-0 5.0 .06 .03 20 334 85 .81 .68 
57 682 33432-0 5.0 .06 .029 21 Fi9~ ~~.125 

344 75 1.51 1.16 
60 683 33447·0 5.C _06 .05 20 ~ .094 ~ 382 78 1.07 .91 
61 685 33431·0 5.0 .06 .048 21 I- :;IT .145 f...: 387 87 .61 _52 
62 713 33452-0 5.0 .075 .09 20 .187 388 89 1.27 1.08 
63 714 33600·0 5.0 _075 .08 21 

~ 
680 56 1.66 1.40 

64 715 33455-0 5.0 .115 .15 20 Fi9~~ 682 57 2.00 1.68 
65 718 33602-0 5.0 .115 _132 21 :;;;;: .125 
66 6838 36413-0 28.0 .024 .15 20 .250~ f-.375- 683 60 1.66 1.32 
67 6839 36348-0 28.0 .024 _15 21 685 61 2_00 1.68 

SYLVANIA MINIATURE LIGHTING PD'ODUCTS INC 526 Elm Street, Kearny, New Jersey 07032/(201) 997-1850 
- I\!. West Main Street, Hillsboro, N. H. 03244/(603) 464-5533 

.11 
.11 
.11 
.15 

.11 

.11 

.16 

.18 

.16 

.14 

.09 

.09 

.11 

.14 

.15 

.15 

.07 

.12 

.07 

_07 
.15 
.12 
_07 
.OB 

_11 
_OB 
_08 
_09 
_11 

_11 
_13 
.13 
_20 
_20 

_11 
.17 
.26 
_09 
.10 

.13 

.11 
_11 
.U 
.11 

_24 
.24 
.23 
.23 
.34 

.34 

.40 

.46 

.18 

.37 

.29 

.49 

.57 

.55 

.80 

.75 

.42 
_89 

1.13 
1.36 

1.13 
1.36 
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SEC. 2400 • PANEL COMPONENTS (INCL. LIGHTS & READOUTS) 

(Cji~SYLVANIA I 
Industry Standard Lamps (continued) 

LAMP LISTING BY BULB SIZE, VOLTAGE 
Line Lamp Ordering Fig. 

Bulb No. No. No. Volts Amperes M.S.C.P. No. 

T·l% 68 1728 33896·0 1.35 .06 .006 22 
69 331 33327·0 1.35 .06 .006 23 
70 7931 36201·0 1.35 .06 .006 24 
71 1784 33927·0 6.0 .20 .60 22 
72 328 33317·0 6.0 .20 .34 23 

(@5V) 
73 7328 36221·0 6.0 .20 .60 24 
74 1869 33992·0 10.0 .014 .004 22 
75 344 33337·0 10.0 .014 .004 23 
76 7344 36229·0 10.0 .014 .004 24 
77 2182 34224·0 14.0 .08 .30 22 
78 382 33369·0 14.0 .08 .30 23 
79 7382 36276·0 14.0 .08 .30 24 
80 2162 34211·0 14.0 .10 .5 22 
81 330 33324·0 14.0 .08 .5 23 
82 1764 33916·0 28.0 .04 .34 22 
83 327 33309·0 28.0 .04 .34 23 
84 7327 36245·0 28.0 .04 .34 24 
85 334 33329·0 28.0 .04 .34 25 
86 2187 34226·0 28.0 .04 .30 22 
87 387 33375·0 28.0 .04 .30 23 
88 7387 36266·0 28.0 .04 .30 24 
89 388 33376·0 28.0 .04 .30 25 

T·3'A 90 48 32147·0 2.0 .06 .04 26 
91 49 32148·0 2.0 .06 .04 27 
92 41 32134·0 2.5 .50 .50 26 
93 43 32136·0 2.5 .50 .50 27 
94 45 32139·0 3.2 .35 .50 27 
95 1850 33977·0 5.0 .09 .25 27 
96 1847 33974·0 6.3 .15 .38 27 
97 47 32142·0 6.3 .15 .52 27 
98 44 32137·0 6.3 .25 .90 27 
99 46 32141·0 6.3 .25 .90 27 

100 1888 34104·0 7.0 .50 2.0 27 
101 1816 33950·0 13.0 .33 3.0 27 
102 161 32225·0 14.0 .19 1.0 28 
103 1815 33949·0 14.0 .2(} 1.4 27 
104 1891 34106·0 14.0 .24 2.0 27 
105 158 32223·0 14.0 .24 2.0 28 
106 194 32226·0 14.0 .27 2.0 28 
107 1889 34105·0 14.0 .27 2.0 27 
108 1893 34115·0 14.0 .33 2.0 27 
109 168 32241·0 14.0 .35 3.0 28 
110 1813 33946·0 14.4 .10 .86 27 
111 1819 33953·0 28.0 .04 .34 27 
112 1829 33962·0 28.0 .07 1.0 27 
113 1820 33955·0 28.0 .10 1.6 27 
114 313 32345·0 28.0 .17 3.5 27 
115 1864 33987·0 28.0 .17 3.0 27 

T·4'h 116 1495 33808·0 28.0 .30 6.0 29 

Tl·3 117 112 32208·0 1.2 .22 - 30 
118 222 32236·0 2.25 .25 - 30 

MINIATURE LAMPS, 
SOCKETS & LENSES 

BULB/BASE LAMP PRICES 
COMBINATIONS Lamp Line .i •• 

No. No. 10 100 
, 

500 
, Fig. 22 

'q~o 
713 62 $1.66 $1.40 $1.13 
714 63 2.00 1.68 1.36 
715 64 1.66 1.40 1.13 

~- =r- 718 65 2.00 1.68 1.36 
~-.520 1003 9 .25 .21 .17 

Fig. 23 1004 10 .25 .21 .17 

rn~o 
1034 45 .34 .29 .23 
1076 46 .39 .33 .26 

I-%,,=:r 1133 37 .45 .38 .31 
1156 48 .35 .29 .23 

Fig. 24 1157 47 .34 .29 .23 
1176 44 .32 .27 .22 

=l ·1 )]30 
1183 36 .59 .50 .40 

1_.625~ 
1195 38 .90 .76 .61 
1445 19 .16 .14 .11 

Fig. 25 1447 20 .17 .15 .12 
1495 116 .36 .30 .24 

~ 1 )7;0 1728 68 .41 .35 .28 

F=%"=1 1764 82 .45 .38 .31 
1784 71 .62 .53 .43 

Fig. 26 1813 110 .22 .19 .16 

~.J30. 
1815 103 .19 .16 .13 
1816 101 .19 .16 .13 

Fl%.,,=::r-
1819 111 .28 .24 .19 
1820 113 .30 .26 .21 

Fig. 27 1829 112 .29 .25 .20 

8 ).fao 1847 96 .15 .13 .10 
1850 95 .29 .25 .20 

~1%."-j 1864 115 .38 .32 .26 
1869 74 .98 .83 .68 

Fig. 28 1888 100 .23 .19 .15 

gCJ.~ 
1889 107 .17 .14 .11 
1891 104 .13 .11 .09 

Fl\4."=1 
1893 108 .15 .13 .10 
1895 27 .18 .15 .12 

Fig. 29 2162 80 .56 .48 .39 

~T 2182 77 .54 .46 .38 
o .500 218j 86 .79 .67 .55 

Fl%"-=~~f' 6832 54 3.00 2.65 2.30 
6833 53 2.18 1.83 1.47 

Fig. 30 -+- 6838 66 1.96 1.67 1.37 
6839 67 2.39 2.03 1.67 

«CJ..375 7152 55 3.36 2.85 2.34 

j-:5%4"~ -t- 7327 84 .72 .61 .50 
7328 73 .62 .54 .45 

Fig.30A , 7344 76 1.23 1.05 .86 

~ 
.240 7382 79 .98 .83 .68 

1-.800 
7387 88 .96 .82 .67 
7931 70 .75 .65 .54 

Most Popular Telephone & Switchboard Lamps (T -2 Bulbs) 
End M. 

Lamp Ordering Foot Primary O. Fig. Price Each For DIMENSIOtlAL DRAWINGS 
No. No .. Volts Amperes M.S.C.P. Candles Service L. No. 10 100 500 

6C 30630·0 6.0 .040 - 180 Switchboards 1'\4. 31 $.75 $.45 $.37 
Fig. 31 , 

Special length Ge=J ""l.m 
53B 35299·0 6.0 .240 .24 2000 Handsets .797 32 .82 .49 .41 

I---l'y"."---! T 
10ESB 31063·0 10.0 .040 .07 450 Keysets .915 33 .76 .46 .38 

51A 31069·0 10.0 .040 .05 450 Keysots .915 3z .82 .49 .41 Fig. 32 , Fig. 33 , 

52A 32470·0 24.0 .030 - 600 Commercial .915 32 .82 .49 .41 ~:::::J275 ~::::J275 Equipment 
24E 32450·0 24.0 .035 . 85 600 Switchboards 1'\4 • 31 .75 .45 .37 1-.875~T 1-.875-+lr 

24X 
Spec. Punched 

32495·0 24.0 .035 .85 600 Base Switchbds. 1'\4. 34 .75 .45 .37 Fig. 34 , 
48C 34830·0 48.0 .035 - 425 Switchboards 1'\4. 31 .83 .50 .42 'ECf==) ).275 
55C 35530·0 55.0 .050 - 1400 Switchboards 1'\4. 31 .83 .50 .42 

~1%,,--I' 
Note: All lamps above except 53B may be ordered wiih other A.N.S.I bases. Consult factory. 

SYLVANIA MINIATURE LIGHTING PRODUCTS INC 526 Elm Street, Kearny, New Jersey 07032/(201) 997-1850 
. • West Main. Street, Hillsboro. N.H. 03244/(603) 464-5533 

. eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vo1.2·493 



Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

llfj i#J SYLVANIA I ~6~:J¥~i ctN~~~, 
Complete Voltage Range 

Complete Pilot Lamp Assemblies for Panel Mounting (T-2 Bulbs) from 6 to 120 Volts 
Life Up to 20,000 Hours 

Ordering Fig. Price Eac 
Description No. Volts Amperes M.S.C.P. No. 0 100 500 

Lamp 6PSB 30672·0 6.0 .140 .12 35 $ .90 $ .54 $ .45 
Lamp 12PSB 31272·0 12.0 .170 .35 35 .90 .54 .45 
Lamp 24PSB 32472·0 24.0 .073 .50 35 .90 .54 .45 
Lamp 28PSB 32972-0 28.0 .040 .29 35 .90 .54 .45 
Lamp 48PSB 34872·0 48.0 .053 .70 35 .90 .54 .45 
Lamp 60PSB 36072·0 60.0 .050 .73 35 .90 .54 .45 
Lamp 120PSB 32072·0 120.0 .025 .36 35 .90 .54 .45 
Metal Socket 30099·0 36 1.26 .76 .63 
Jeweled Lens Red 30100·0 37 .60 .36 .30 
Jeweled Lens Green 30102·0 37 .60 .36 .30 
Jeweled Lens Blue 30103·0 37 .60 .36 .30 
Jeweled Lens Amber 30106·0 37 .60 .36 .30 
Transparent Lens Red 30110·0 38 .27 .16 .13 
Transparent lens Green 30112·0 38 .27 .16 .13 
Transparent Lens Blue 30113·0 38 .27 .16 .13 
Transparent Lens Amber 30111·0 38 .27 .16 .13 
Transparent Lens Yellow 30114·0 38 .27 .16 .13 
Transparent Lens Clear 30116·0 38 .27 .16 .13 
Translucent Lens Red 30130·0 39 .27 .16 .13 
Translucent Lens Green 30132·0 39 .27 .16 .13 
Translucent Lens Yellow 30131·0 39 .27 .16 .13 
Translucent Lens White 30133·0 39 .27 .16 .13 

Lower Cost Indicator. Lamp Assemblies for Panel Mounting 
Ordering Fig. Price Each 

Description No. Volts Amperes M.S.C.P. No. 10 100 .00 

Lamp 4ESB 30450·0 4.0 .040 .03 33 $ .82 $ .49 $ .41 
Lamp 6ESB 30650·0 6.0 .040 .03 33 .82 .49 .41 
Lamp 10ASB 31040·0 10.0 .010 Glow 33 .82 .49 .41 
Lamp 10CSB 31030·0 10.0 .017 .01 33 .82 .49 .41 
Lamp 12ESB 31255·0 12.0 .040 .09 33 .82 .49 .41 
Lamp 16CSB 31630·0 16.0 .017 .016 33 .82 .49 .41 
Lamp 16ESB 31650·0 16.0 .040 .17 33 .82 .49 .41 
Lamp 24CSB 32490·0 24.0 .017 .02 33 .82 .49 .41 
Lamp 24ESB 32455·0 24.0 .040 .12 33 .82 .49 .41 
Lamp 28ESB 32900·0 28.0 .040 .25 33 .82 .49 .41 
Lamp 48ESB 34861-0 48.0 .040 .44 33 1.09 .66 .55 

Panel Socket 30153-0 Us. Lenses Below 40 .52 .31 .26 

Round Lens Red 30160-0 41 .24 .15 .12 
Round Lens Clear 30161·0 41 .24 .15 .12 
Round Lens Amber 30162·0 41 .24 .15 .12 
Round Lens White 30163-0 Use with 41 .24 .15 .12 
Round Lens Green 30164-0 30153-0 41 .24 .15 .12 
Round Lens Blue 30165-0 Panel 41 .24 .15 .12 
Square Lens Red 30170-0 Socket 42 .24 .15 .12 
Square Lens Clear 30171-0 Above 42 .24 .15 .12 
Square Lens Amber 30172·0 42 .24 .15 _12 
Square Lens White 30173-0 42 .24 .15 .12 
Square Lens Gre.n 30174·0 42 .24 .15 .12 
Square Lens Blue 30175-0 42 .24 .15 .12 

Strip Sockets-12 Hole 31250-0 V, inch Centers I Use 43 4.87 2.94 2.45 
Strip Sockets-12 Hole 31275-0 % inch Centers Caps 44 4.87 2.94 2.45 
Round Single Socket 30150-0 Below 45 .38 .23 .19 
Rectangular Single Socket 30151-0 46 .38 .23 .19 

DIMENSIONAL DRAWINGS 

Fig. 35 , 
~T 

Shown 
Fig. 36 with 

lens 

Fig. 37 Fig. 38 Fig. 39 

Voltage Range from 4 to 48 Volts 
Life up to 15,000 Hours 

DIMENSIONAL DRAWINGS 

Fig. 33 , Fig. 40 

~.245 ~[ID4%4" 
1 __ .l!75.j& J J3'%4" I.., 

-j4%d'" 
Fig. 43 

" Slot size: 5%" long, .505·.510 wide, 
Yt6" radi~s at corner , 

~yyyyyygygggl%~' Fig. 41 

1-6.010~ 
j 

Fig. 44 
Slot size: 8%" long, .505'.510 wide, 

~ 4%4'1 .... *" radius at corner , 
Fig. 42 Ii \illJ Y lJ lJlJ IiJlgli lJ lJ~4" 

I • 9.015·-1 i 

1%2" '--' 

lJ I~" 'Z.5~ 
Fig. 45 

1CgFi9.46 

.497 ; J!J) 1--
. 1--0 ~ti~~h 

.465 UNDER FLANGE ~\)~ FLANGE 

The caps below may be used with Strip Sockets Round Single Socket (30150-0) and Rectangular Single Socket (30151-0). 
Use Pro'ax up to 24 volts and Pyrex ov.r 28 volts or 1_2 watts_ 

SMALL PROFAX CAPS LARGE PROFAX CAPS PYREX CAPS (Cemented to Bulb) 

Color 
Ordering 

No. Color 
Ordering 

No. 
Ordering 

Color No. Pric. Each 

Red ~~ggtgDT D}o 
10 I 100 I 500 

Red 37001-0 0-r Yellow Red 38071-0 $ .14 $.08 $ .07 
Yellow 37002-0 310 White 38003-0 345 Yellow 38072-0 
White mgtg ~ Pearl White ~~ggtg ~ White 38073-0 
Green Green Green 38074-0 
Blue 37005-0 H .200 Blue 38005-01--.303 1 Blue 38075-0 ~.3001 

Orange 38007-0 

P.C. Board Applications 
Sylvania manufactures a complete line of lamps for printed circuit board applications. The T-:Y4, T-1, T-n", and T-2 lamps are 
available with .020" pins or with pin sockets which make the lamp easily replaceable. Typical examples are: 

Bulb 
Lamp 
No. 

Ordering 
No_ Volts Amperes M.S.C.P_ 

Fig. 
No. 10 

Bulb T-% 7112AS15 36442-0 5.0 .021 .034 47 $3.53 
Bulb T-1 7022AS15 36438-0 5.0 .021 .034 48 2.20 
Bulb T-l% 7387 36266-0 28.0 .040 .30 24 .96 
Bulb T-l % 7387PS 36267-0 28.0 .040 .30 49 1.16 
Bulb T-2 10ESTP 31052-5 10.0 .040 _07 50 _63 

In addition the new wedge base lamps are becoming increasingly popular for PC applications. 

Bulb Tl% 73 33284-0 14.0 .08 .30 30A _29 
Bulb T3% 194 32226-0 14.0 .27 2.0 28 .16 
Bulb T3% 650 33469-0 28.0 .50 .40 28 .39 

Pric. Each 
100 500 

$3.00 $2.47 
1.87 1.54 

.82 .67 

.99 .82 

.53 .43 

.25 .20 

.14 .11 

.33 .26 

r----------------------------, 
DIMENSIONAL DRAWINGS 

Fig. 24=:o=J.230 Fig. 49 

Fig 47 _'625::;:t~T " . . --.l 230 
~100Max. r 

~.330-t 1 ~.625 
Fig. 48 _L Flg_ 50 , 
~130~
~Max.~250 

1-_380~---r !--.912--!T 

SYLVANIA M G P 0 CTS C 526 Elm Street, Kearny, New Jersey 07032/(201) 997-1850 
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SEC. 2400 0 PANEL COMPONENTS (INCL. LIGHTS & READOUTS) 

Indicator Lite selection 
trade-ofts got you stymied? 

Turn to Eldema/GeniSCO 
lor Single -source solutions 

RIB-LOCI!!l MINIATURE LITES. They're 
low-cost and convenient to install from the 
front of the panel. No mounting hardware 
needed. Their rugged polyamid molded 
"ribbed" housings fit firmly in 0.312" 
punched holes. Heat resistant polycarbo
nate lenses in standard colors are available. 
They use either long -life incandescent 
(T-1 3/4) or neon (NE-2H) lamps. 

For detai Is request Cata log BP-100. 

LED LAMPS/NUMERIC DISPLAYS. EI
dema's broad line of LED lamps/numeric 
displays cover most requirements. They 
come in awidevariety of packages. Their 
low power consumption is compatible 
with IC outputs. High intensity, ultra-Iong
term operation is assured by their all-solid
state construction. They provide optimum 
viewing angles. The 7 -segment numeric 
displays come in .122" and .270", nom., 
character height versions. E Idema also 
offers a low-cost mounting kit that allows 
lamp insertion from the panel front. 

For details request LED Data Sheets. 

IDSDLID8TATE STATUS INDICATOR. 
Compatible with IC logic levels, its MINI-
01 P housing with 0.200" terminal spacing 
is designed for easy P.C. board mounting. 
Its LED lamp employs a unique lens to pro
vide wide-angle viewing (1600 or more). 
High brightness is achieved from only 5 
VDC/1 OmA. The glass-filled phenolic mol
ded case includes a built-in series resistor. 

For details request Catalog 10-100. 

J- LITES-Subminiature, high - reliability 
types. Meets requirements of MI L-L-3661. 
Their long-term reliabil'ity, low power re
quirements, resistance to shock and vibra
tion.combined with easy, trouble-free in
stallation and small size make them ideal 
for most any critical miniaturized applica
tion. They come in flat, dome or Fresnel 
dome lens configurations. Insulated wire 
leads simplify circuit interconnection. 
Front panel mounting in 0.193" holes. 
Available in LED, incandescent or neon 
lamp versions. 
For details request Catalogs J-200, JD-l 00. 

R-LiTES. Easy installation of lens caps 
and bulbs from panel front. Accommo
dates T-1 3/4 incandescent or T -2 neon 
midget flange-base lamps. Rear or front 
mounting configurations. Black or clear 
anodized finishes. Lens caps come in flat 
top, dome or skirted versions with either 
smooth or internal Fresnel rings. Availa
ble with moisture-seal gaskets. Eyelet-lug 
contacts simplify wiring. Meets require
ments or MI L-L-3661. 

For details request Catalog RL·200A. 

Whatever your design requirements
miniaturization; economy; long-term 
reliability; mounting flexibility; solid
state, incandescent or neon light 
sources-You'll find the optimum 
answer in Genisco's extensive 
Eldema's indicator lite line. 

C-LlTE CARTRIDGES/D-HOLDERS. Originated by 
Eldema, this concept has proven a reliable, space-saving 
and versatile solution for a host of applications. The 
2-pin C-LlTE cartridges are easily insertable, from the 
front of the panel, into single or multiple mating 0-
HOLDERS. They come in LED. incandescent or neon 
lamp versions. A complete range of plastic lens shapes 
and colors and standard lamp ratings from 3 to 28VDC 
are available as well as higher voltage and extended-life 
types. They meet MI L-L-3661 requirements. 

For details request Catalog CD-l00B. 

B-LITES. These miniature. low-cost, plastic units are 
easily mounted in 5/16" diameter holes with push-on 
retainers. They mount in a wide range of panel th ick
nesses and require minimum space behind the panel. 
The units come in LED or neon lamp versions and 
domed or flat-top lens configurations. 

For detai Is request Catalogs B-l00 and SSL-l00. 
H·LlTES. They're subminiature and relampable from 
the panel front with T-1 bulbs. They come in a vari
ety of mounting styles for either 1/4" or 5/16" hole 
diameters. R F I and water-tight versions are available. ' 
forms to MI L-L-3661. 

For details request Catalog HL-200. 
E-Ll"ES. Rugged Mil-type construction with black or 
clear anodized aluminum bodies. tin-plated terminals 
and high dielectric strength.' They mount in panels up 
to 1/4" thick. LED or neon light sources. Domed or 
flat-top high impact lenses. 

For details request Catalogs E-l00A and SSL-ioo. 
LOGIC·LlTES®. Interfacing with IC levels, they in
corporate active transistor-driver networks along with 
the lamp in a complete assembly. Various configura
tions are available for panel and PC board mounting. 

For details request Catalog L-100. 
a-5ERIES CLIPS/SOCKETS. Convenient and inex
pensive. they are ideal to enhance mounting flexibility. 

For details request Catalog Q-l00. 

Genisco Technology Corporation I Eldema Division 
18435 Susana Road., Compton California 90221.(213) 537-4750 
FOR CURRENT SOURCE DAlA CALL TOLL·FREE 800-645-9200 (IN N. Y. STATE CALL COLLECT (516) 294-0990) 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Voi.20 495 



Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

• 
General Illumination, Inc. . . 
2256 Terminal Road, St. Paul MN 55113 Sub-MIniature 
Telephone: (612) 633-1388 

100 Series 200 Series 

-u '"[f"rt -,----

~ 
~ 

~60 J..~.336 

l!:OIA .oo~ . .-----a-----'"I ~ I 
I 
J_ 

Spring Steel ~. 

Mounting Clip 1 
r r·501T-

-so-o-S-e-ri-es------I[9l] ~ 
~\-.o" 

Phenolic Finish 

~-B@2-J(fL 
i ~ . ',.oJ li~ 1 

~ I . .039 DIA. t .001 

L~~! 

Economy Series 
Incandescent only 

Series 100 o::::::J 

Series 200 D:::J -I r- f,'" 

Series 500 [I] ~~ 

r-8'~ Series 600 C:::J 

700 Series 

Model 250 
Model 700-1 Model 750-1 

Jf~~ 
~·'~J.[Ll} 
~ T.I__ } 

.160J _ 
L .039 DIA. ! .001 

Optional 

600 Series 
Barret Fastner 

Model 700-2 Model 750-2 

\~~-r 'zss .33(1 ;t,Q10 

4 - -- L 

Friction fit lamp units shipped unassembled. 
Incandescent bulbs with 28 AWG insulated 8" stranded leads 
NOT sealed against moisture and dust. 

Vo1.2-496 CATALOG PAGES: (Yol.1-3Dl to 1-972) (VoI.2-3Dl to 2-1196) (VoI.3-3D1 to 3-1420) eem/1973 



SEC. 2400 • PANEL COMPONENTS (lNCL. LIGHTS & READOUTS) 

• 
General Illumination, Inc. 
2256 Terminal Road, St. Paul MN 55113 
Telephone: (612) 633-1388 

Standard features 
• Built-in T 1 % incandescent or T2 neon bulbs. 
• Standard termination - 2" stranded insulated leads 

(incandescent); 1 %" solid insulated leads (neon) or BiPins. 
(Other lead lengths available upon request). 

• Rapid assembly with non-corrosive tinnerman speed nut 
(furnished). 

• Ultra-Long life bulbs. 
• Sealed against moisture and dust. 
• Optically engineered lens provides full 180° visibility. 
• Explosion proof - meets requirements of MIL-E-5400. 
• Simplified one piece plastic constructed lens and body. 
• Choice of five transparent and five translucent colors. 

General specifications 
• Front mounting in 5/16" clearance hole. 
• Center-to-center spacing W'. 
• Materials: high impact butyrate plastic body and lens: 22 

AWG PVC 1/32." insulated leads; 1 05° C.; 600 volt (7/30), 
or BiPins - Brass Y. hard, gold plated. 

• Hot stampin'g legends available; four 6 pt. (5/64"); three 8 pt. 
(3/32"); or three 10 pt. (1/8"), characters in black or white 
(not available on 1 00 series). 

• Unless otherwise specified, all tolerances: .005 decimals, 
and 1 /64" fractions. 

Special features for 700 Series 
cartridge light 
• Stainless steel BiPin terminal contacts (insulated from body) 

or 2" stranded insulated leads. 
• Front mounting in 9/32" clearance hole. 
• Rapid assembly with non-corrosive barrel fastener (optional). 
• Anodized aluminum body - internally insulated. 
• Assembly built tomeet MIL-L-3661. 

S-101 socket available for 
Bi Pin assemblies 

Bulb specifications 
Incandescent (use bulb type number) 
Bulb Operating Current Hours 
Tll!e Voltage Am~eres Life 

High Brightness 
H524 5.0 .180 50,000 
H529 6.3 .200 50,000 
H533 10.0 .070 50,000 
H538 14.0 .080 50,000 
HM550 24.0 .037 7,000 
HM553 28.0 .040 25,000 
Standard Brightness 
M522 3.0 .015 10,000 
M525 5.0 .036 90,000 
M526 5.0 .066 10,000 
M525 6.0 .039 75,000 
M525 6.3 .040 50,000 
M801 10.0 .014 10,000 
M540 10.0 .036 100,000 
M542 14.0 .035 20,000 
HM550 18.0 .032 100,000 
HM553 24.0 .037 150,000 
M555 28.0 .040 50,000 
Note: Other bulb types available upon request. 

Neon (use bulb type number) 
Bulb 
Type Circuit Volts Starting Volts Watts Resistor Attached 

AC DC AC DC 
High Brightness - Dark Starting 

C2A 115 150 95 135 1/4 None' 
RC2X 115 150 95 135 1/4 30kohm 
Standard Brightness 

A9A 115 115 65 90 1/15 None' 
RA9X 115 115 65 90 1/15 100 kohm 

Economy version available - (unit not sealed and no insu
lation on leads). To order place "N" before bulb type. 

NOTE: 'Neon assemblies without resistor attached require a 
current limiting device in the circuit. 

Lens color codes 
(Use Color Code Numbers) 

1 Transparent Amber 6 Translucent Yellowt 
2 Transparent Red 7 Translucent Redt 
3 Transparent Blue * 8 Translucent Blue * t 
4 Transparent Green * 9 Translucent Green * t 
5 Transparent Clear 10 Translucent Whitet 

NOTE: *Blue and green lenses not recommended for use with neon bulbs. 

NOTE: tSlandard colors for 700 series vary slightly from standard colors Series 

100 - 200 . 500 ·600. 

Howtoerder 
Example: 

100 
Model 

6 
Lens Color 

H538 
Bulb Type 

eem/1973 See YELLOW SECTION for Local Sale~ and Distributors' Offices Vol.2·497 



Vol.2 'ACTIVE COMPONENTS j CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

• 
General Illumination, Inc. . . 
2256 Terminal Road, St. Paul MN 55113 Ultra-Mmlature 
Telephone: (612) 633-1388 

300 Series Standard features and specifications 

Model 300 

Model ... " 

Model 390 

400 Series 

Model 400 

Model 450 

Model 490 

Vo1.2-49B 

Spring nut furnished 

r"'-j 

L9l1 ~ 
...\\-.0" 

Phenolic finish 

.25 ± .090-1;, 
~§QJIlD 

• Built-in T1 incandescent; neon; or LED's. 
• Standard termination - YO' (nominal) solid insulated wire leads 

(incandescent or neon) or BiPins or 8" stranded insulated 
leads (incandescent only). Other lead lengths available on 
request. 

• Rapid Assembly - Front mounting into 3/16" clearance hole 
with non-corrosive tinnerman speed nut (300 series) or 
ribbed body for "snap-in" panel mounting (400 series). 

• Center-to-center mounting space - 3/8" series 300, and 
5/16" series 400. 

• Sealed against moisture and dust. 
• Optically engineered lens provides full 1800 visibility. 
• Explosion proof - meets requirements of MIL-E-5400. 
• Simplified one piece plastic constructed lens and body. 
• Choice of 5 transparent and 5 translucent colors. 
• Materials: High impact butyrate plastic body and lens. 30 

AWG solid PVC .010 insulated leads, 105 0 C. 300 volts. 
BiPin - nickel or gold finish. 

• Hot stamping legends available: Two 6 pt. (5/64") or one 8 
pt. (3/32") characters in black or white. 

Bulb specifications 
Incandescent (use bulb type number) 
Bulb Operating 
Type Voltage 

High Brightness 
HM609 5.0 
HM619 6.0 
HM619 6.3 
HM628 12.0 
HM642 28.0 
Standard Brightness 
HM605 5.0 
HM619 5.0 
HM628 10.0 
HM631 14.0 
HM642 24.0 

Current 
Amperes 

.115 

.066 

.067 

.060 

.024 

.020 

.060 

.055 

.023 

.022 

Hours 
Lile 

40,000 
18,000 
10,000 
16,000 
16,000 

5,000 
200,000 
160,000 
200,000 
110,000 

NOTE: Other bulb types available upon request. 

Neon (use bulb type number) 
Bulb 
Type 

M711 
RM711X 

Circuit Volts 
AC 
115 
115 

Breakdown Volts 
AC 
100 
100 

Resistor 
Attached 

None' 
390Kohm 

NOTE: ~'Neon assemblies without resistor attached require a 
current limiting device in the circuit. 

Lens color code 
1 Transparent Amber 
2 Transparent Red 
3 Transparent Blue' 
4 Transparent Green' 
5 Transparent Clear 

6 Translucent Yellow 
7 Translucent Red 
8 Translucent Blue' 
9 Translucent Green' 

10 Translucent White 
NOTE: 'Blue and green lenses not recommended for use with neon 
bulbs. 

How to order 
Example: 

300 
Model 

6 
Lens Color 

HM642 
Bulb Type 

CATALOG PAGES: (VoI.1·301 to 1·972) (VoI.2·301 to 2·1196) (VoI.3·301 to 3·1420) eemj1973 



SEC. 2400 • PANEL COMPONENTS (lNCL. LIGHTS & READOUTS) 

• 
General Illumination, Inc. . 
2256 Terminal Road, St. Paul MN 55113 LED Ind Icators 
Telephone: (612) 633-1388 

Ultra-Miniature 

" Model 4000 \~) Model 4100 

1 i: 1-
1 · "'l"'-r .25 , .090 r- I' 32

1 =1doo-i .. 
T -, 

l.259 

Operating specifications 

Part No. Current Internal 
xxxx·x· Voltage (mA) Resistor (Ohms) 

001 1.6·2 20 None 
002 5 20 220 
003 6 20 220 
004 10 20 470 
005 12 20 470 
006 15 20 680 
007 28 20 1000 

Cartridge 

Model 4400 Model 4410 

Operating specifications 

Part No. 
xxxx-x· 

001 
002 
003 
004 
005 
006 
007 

Voltage 

1.5·2 
5 
6 

10 
12 
15 
28 

Current 
(mA) 

50 
73 
35 
20 
15 
10 
10 

Internal 
Resistor (Ohms) 

None 
47 

180 
430 
820 

1300 
2700 

Standard features 

• High brightness LED. 
• Ultra miniature size. 
• One piece lens and body. 
• IC compatible. 
• Built-in resistor - to operate at a variety of voltages. 
• Solid state reliability. 
• Operating and storage junction temperature - 55 ° C to 

+100° C. 
• Front of panel mounting into 3/16" clearance hole. 
• Ribbed body "snaps" into panel (no mounting hardware 

required). 
• Standard termination: 4" color coded insulated leads or BiPin. 

(NOTE: other lead lengths available). 

How to order 

Example: 
4100 2 005 

Model Lens Color Voltage Requirement 

Standard features 

• High brightness LED. 
• Long life. 
• Solid state reliability. 
• Bright clear or black anodized aluminum. 
• S~ainless steel polarized BiPins or color coded 4" stranded 

leads. (NOTE: other lead lengths available). 
• Built-in resistor - to operate at a variety of voltages. 
• Front panel mounting in .28" clearance hole. 

How to order 

ALUM. BODY FINISHl 
TERMINATIONi 

~~'::AN::'~,J[-2-
I;BLACK ANODIZED L-.~------(TranSparent Red) 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vo1.2·499 



Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

binding 
posts 

.A high quality temporary input 
terminal for electronic instru
ments with sensitive and selec
tive measuri ng capabi I ities. 
(See specifications section for 

voltage, ampere ratings and applicable military specifica
tions.) The fluted design of the Binding Post knob matches 
any NOBEX control knob series for a co-ordinated front pane/. 
All plastic parts of the assembly are injection molded of 
polycarbonate resin for excellent insulation resistance and 

WHITE GREY BLACK BLUE 

MINIATURE STANDARD 

dimensional stability. NOBEX Binding Posts are available in 
eight (8) standard opaque colors with custom colors available 
on special order. Series 810 and 820 Binding Posts are 
stocked with gold plated brass or copper inserts, Series 850 
Dual Binding Posts with gold plated brass inserts. The as
sembly mounts in a round or "0" flat hole with insulator and 
two (2) brass hexagon nuts supplied for panel mounting. 
NOBEX Binding Posts are designed to be compatible with all 
commonly used methods of connection. NOBEX high quality 
is assured by a one (1) year factory replacement warranty. 

RED ORANGE YELLOW GREEN 

DUAL STANDARD 

3/4 

1 13132 

~
625 

I~ 0[150 

ordering information 
TYPE INSERTS WHITE GREY BLACK BLUE RED ORANGE YELLOW GREEN 

MINIATURE 
BRASS 820-25 820-35 820-45 820-55 820-65 820-70 820-75 820-95 

COPPER 825-25 825-35 825-45 825-55 825-65 825-70 825-75 825-95 

STANDARD 
BRASS 810-25 810-35 810-45 810-55 810-65 810-70 810-75 810-95 

COPPER 815-25 815-35 815-45 815-55 815-65 815-70 815-75 815-95 

STANDARD DUAL BRASS 
BLACK/BLACK I BLACK/WHITE I BLACK/RED 

850-45-45 I 850-45-25 I 850-45-65 

specifications 
Binding Post Locking Knob, Insulator and Washer Service Rated 
Injection molded of high heat and impact resistant Standard Binding Posts are rated at 30 amperes, 
Polycarbonate resin. 1000 volts working. Miniature Binding Posts are rated at 
Shaft and Inserts 15 amperes, 1000 volts working. 
Brass with flash gold plating. Copper, tellurium alloy, flash 
gold plating. 

Mounting Nuts 

Polycarbonate Plastic exceeds Mil-P-20693, Type IV Military 
Specifications for nylon compounded parts. 

Brass, finished machined hexagon stock. 

Manufactured in U.S.A. 
FOR CURRENT SOURCE DATA CALL TOLL-FREE 800·645·9200 (IN N. Y. STATE CALL COLLECT (516) 294·0990) 

NOBEX~ 
NOBEX DIVISION 

components GRIFFITH PLASTICS CORPORATION 

Vol.2·500 CATALOG PAGES: (Vol.1·3Dl to 1·972) (VoI.2·3Dl tq 2·1196) (VoI.3·3Dl to 3·1420) eem/1973 



SEC. 2400 - PANEL COMPONENTS (lNCL. LIGHTS & READOUTS) 
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Manufactured in U.S.A. 

instrument 
cases 

NOBEX manufactures the only line of portable 
Instrument Cases that are virtually unbreak
able under normal use. Series 875 and 895 
Instrument Cases are injection molded of 
tough, impact resistant A.B.S. plastic in a soft 
semi-gloss finish. The A.B.S. material is easily 
machined and will not chip, crack, or break 
during machining operations. NOBEX Instru
ment Cases are available in a variety of attrac
tive colors for the "Custom Look" in portable 
electronic equipment. Colors can be custom 
matched to customer specifications with quan
tity orders. Mounting bosses are each equipped 
with a threaded brass insert for reliable panel 
mounting. NOBEX offers beautiful satin fin
ished, brushed aluminum panels for use with 
Series 875 and 895 Instrument Cases. Stock 
panels are cut to size, finished and packaged 
with protective covering and four (4) panel 
fastening screws. As with all NOBEX Mechan
ical Components, Instrument Cases are backed 
by a one (1) year factory replacement warranty. 

ordering information 

DESCRIPTION 

LARGE CASE, GREY 
LA.RGE CASE, BLACK 
LARGE CASE, TELEPHONE RED 

LARGE COVER 

SMALL CASE, GREY 
SMALL CASE, BLACK 
SMALL CASE, TELEPHONE RED 

SMALL COVER 

CATALOG NUMBER 

875-35 
875-45 
875-60 

876-C 

895-35 
895-45 
895-60 

896-C 

FOR CURRENT SOURCE DATA CALL TOLL-FREE 800-645-92DD (IN N. Y. STATE CALL COLLECT (516) 294-0990) 

1027 CALIFORNIA DRIVE • BURLINGAME, CALIFORNIA 94010 
NOBEX@ 

TELEPHONE (415) 344-7691 • TWX 910-374-2840 

components 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vo1.2-501 



Vol.2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

100 and 500 series 
thermoplastic control 
knobs, designs patented 

NOBEX offers the designer the most comprehensive selection 
of matching instrument quality control knobs in the industry. 
This wide variety of sizes and types, many not offered any-

ROUND 

Part No.'s 
Plain Alum. Dimensions Available Stock 
Top Cap A B C D E F G H Colors 

1-l23 1-523 .500 .090 .375 .055 .305 .390 .215 .125 .320 .445 S, G, R 
1-103 1-503 .500 .090 .375 .060 .340 .455 .215 .125 .375 .500 S, G, R 
1-125 1-525 .500 .090 .375 .060 .400 .520 .215 .125 .435 .565 S, G, R 

125 525 .500 .090 .375 .060 .400 .520 .215 .250 .435 .565 B, G, R 
1-127 1-527 .500 .090 .375 .060 .460 .5.75 .215 .125 .510 .620 B, G, R 

127 527 .500 .090 .375 .060 .460 .575 .215 .250 .510 .620 S, G, R 
1-105 1-505 .630 .090 .500 .060 .560 .725 .250 .125 .620 .785 S, G 

105 505 .630 .090 .500 .060 .560 .7~5 .250 .250 .620 .785 S, G 
107 507 .750 .080 .570 .105 .770 .950 .250 .250 .800 1.015 B,L G 
109 509 .750 .120 .570 .105 .965 1.190 .250 .250 .980 1.260 S, G 
111 511 .750 .090 .625 .105 1.200 1.450 .250 .2~0 1.310 1.515 S, G 
115 ~15 .875 .100 .625 .105 1.870 2.140 .312 .250 1.950 2.220 S, G 

ONE BAR 

Part No.'s 
Plain Alum. Dimensions Available Stock 
Top Cap A B C D E F G H K Colors 

1·123·1 1-523-1 .500 .090 .375 .055 .305 .390 .215 .125 .320 .445 .480 S, G 
1·103·1 1-503-1 .500 .090 .375 .060 .340 .455 .215 .125 .375 .500 .560 S, G 
1-125·1 1-525·1 .500 .090 .375 .060 .400 .520 .215 .125 .435 .565 .625 S, G 

125-1 525-1 .500 .090 .375 .060 .400 .520 .215 .250 .435 .565 .625 S, G 
1-127-1 1-527-1 .500 .090 .375 .060 .460 .575 .215 .125 .510 .620 .710 S, G 

127·1 527-1 .500 .090 .375 .060 .460 .575 .215 .250 .510 .620 .710 S, G 
1-105-1 1·505-1 .630 .090 .500 .060 .560 .725 .250 .125 .620 .785 .880 SLl' 

105·1 505-1 .630 .090 .500 .060 .560 .725 .250 .250 .620 .785 .880 S"G 
107·1 507·1 .750 .080 .570 .105 .770 .950 .250 .250 .800 1.015 1.150 S, G 

where else, represents an expanding line of products for an 
ever changing electronic industry. 
NOBEX firsts include the patented Color Coding Cap system 
for use with the 100 Series Knobs. NOBEX is still the only 
manufacturer to offer a Miniature Series of ?{/' through 5/S" 
base diameter knobs. Many items standard with NOBEX 
would be expensive "specials" with our competitors. 
The control knobs shown below are available in the 100 
Series (plain top) or in the 500 Series (with decorative alu
minum cap) from factory and distributor inventories. The 
drawings and charts to the right of each knob contain the 
sizes and part numbers of the knobs available in each style. 
Control knobs are stocked with two (2) set screws and shaft 
diameters indicated in the charts. 

ROUND DIAL 

Part No.'s 
Plain Alum. Dimensions Available Stock 
Top Cap A B C D E F G H I ) K Colors 

1-123-0 1-523.Jl .500 .090 .375 .055 .305 .390 .215 .125 .320 .445 .700 S 
1-103-0 1-503-0 .500 .090 .375 .060 .340 .455 .215 .125 .375 .500 .765 S 
1-125-0 1-525-0 .500 .090 .375 .060 .400 .520 .215 .125 .435 .565 .820 B 

125-0 525-0 .500 .090 .375 .060 .400 .520 .215 .250 .435 .565 .820 B 
1-127-0 1-527-0 .500 .090 .375 .060 .460 .575 .215 .125 .510 .620 .940 B 

127-0 527-0 .500 .090 .375 .060 .460 .575 .215 .250 .510 .620 .940 S 
1-105-0 1-505-0 .630 .090 .500 .060 .560 .725 .250 .125 .620 .785 1.180 B 

105-0 505-0 .630 .090 .500 .060 .560 .725 .250 .250 .620 .785 1.180 S 
107·0 507-0 .750 .080 .570 .105 .770 .950 .250 .250 .800 1.015 1.500 B 
109-0 509~0 .750 .120 .570 .105 .965 1.190 .250 .250 .980 1.260 1.750 B 
111-0 511·0 .750 .090 .625 .105 1.200 1.450 .250 .250 1.310 1.515 2.120 S 
115·0 515-0 .875 .100 .625 .105 1.870 2.140 .312 .250 1.950 2.200 3.010 S 

Part No.'s 
Plain Alum. Dimensions Available Stock 
Top Cap A B C D E F G H K Colors 

1·124 1·524 .500 .090 .375 .055 .305 .390 .215 .125 .320 .445 .570 S, G 
1-104 1-504 .500 .090 .375 .060 .340 .455 .215 .125 .375 .500 .680 S, G 
1-126 1·526 .500 .090 .375 .060 .400 .520 .215 .125 .435 .565 .740 S, G 

126 526 .500 .090 .375 .060 .400 .520 .215 .250 .435 .565 .740 B, G 
1-128 1-528 .500 .090 .375 .060 .460 .575 .215 .125 .510 .620 .850 S, G 

128 528 .500 .090 .375 .060 .460 .575 .215 .250 .510 .620 .850 S, G 
1-106 1-506 .630 .090 .500 .060 .560 .725 .250 .125 .620 .785 1.030 S, G 

106 506 .630 .090 .500 .060 .560 .725 .250 .250 ~6-20 -:785 1.030 S, G 
108 508 .750 .080 .570 .105 .770 .950 .250 .250 :Boo 1.015 1.340 S, G 
110 510 .750 .120 .570 .105 .965 1.190 .250 .250 .980 1.260 1.620 S, G 

Manufactured in U.S.A. u.s. Patent Nos. 203,933 and 3,313,057 

FOR CURRENT SOURCE DATA CALL TOLL-FREE 800-645·9200 (IN N. Y. STATE CALL COLLECT (516) 294·0990) 

NOBEX DIVISION 
components GRIFFITH PLASTICS CORPORATION 

Vol.2-So2 CATALOG PAGES: (Vol.1- 301 to 1-972) (Vol.2- 301 to 2-1196) (Vol.3- 301 to 3-1420) eem/1973 



SEC. 2400 • PANEL COMPONENTS (INCL. LIGHTS & READOUTS) 

ROUND BAR DIAL THUMBSCREW 

,-

Part No.'s 
Plain Alum. Dimensions Available Part No.'s 

Stock Dimensions Available 
Top Cap Plain Alum. Stock 

A 8 C E F G H I K L Colors Top Cap A C D E F G Thread I Colors 
1-124-0 1-524-0 .500 .090 .375 .055 .305 .390 .215 .125 .320 .445 .700 .570 
1-104-0 1-504-0 .500 .090 .375 .060 .340 .455 .215 .125 .375 .500 .765 .680 
1-126-0 1-526:b .500 .090 .375 .060 .400 .52.0 .215 .125 .435 .565 .82.0 .74.0 

126-0 526-0 .500 .090 ·17J .060 .400 .520 .215 .25.0 .435 .565 .820 .740 
1-128-0 1-528-0 .500 .090 .375 .060 .460 .575 .215 .125 .510 .620 .940 .850 

128-0 528·0 .500 .090 .375 .060 .460 .575 .215 .250 .510 .620 .940 .85.0 
1-106-0 1-506-0 .63.0 . .09.0 .5.00 . .060 .56.0 .725 .25.0 .125 .62.0 .785 1.180 1.03.0 

106-0 506-0 .63.0 . .09.0 .5.0.0 . .06.0 .56.0 .725 .25.0 .25.0 .62.0 .785 1.180 1..03.0 
108-0 508-0 .750 .080 .570 1.05 .770 .950 .250 .250 .800 1.015 1.50.0 1.34.0 
110-0 510-0 .75.0 .12.0 .57.0 .1.05 .965 1.19.0 .25.0 .250 .980 1.260 1.750 1.62.0 

LEVER 

Part No.'s 
Plain Alum. f----,-,--=---.----=-~.::.:;.::.:;:.:c;:.:~~=;:'__=_r~~__,_l Stock 
Top Cap A I Colors 
1021 5021 .630 .250 B, G 
1022 5.022 .63.0 .250 8, G 

POINTER 

. . I .. .::-: 
I 

Part Dimensions Available Stock 

8 107-TS-18 507-TS-18 1.000 .625 .375 .1~5 .100 -,7~5 .940 10-32 .510 .985 8 
B 107-TS-25 507-TS-25 1.000 .625 ]75 .125 clOD .765 .940 1J4-20 ,510 .985 8 
8 10i:],8=:31 5.o7-TS·31 iDOO .625 .375 .125 .100 .765 .94.0 i1;-18 .510 .985 8 
8 107-TS-37 507-TS-37 1.0.00 .625 .375 .125 .100 .765 .940 3/8:16 .510 .985 8, G 
8 lll-TS-18 511-TS-18 1..0.0.0 .625 .375 .125 .100 1.195 1.490 10-32 .625 1.515 B 
8 lll-TS-25 5ll-TS-25 1.000 .625 .375 .125 .100 J.,195 1.490 ~:20 .6~ 1.515 B 
8 lll-TS-31 5ll-TS-31 1..0.0.0 .625 .375 .125 .1.0.0 1.195 1.490 h',-18 .625 1.515 8 
8 Jll-TS-37 5ll-TS-37 1..0.0.0 .625 .375 .125 .100 1.195 1.49.0 3/8-16 .625 1.515 8, G 
8 

ROUND NUMBERED CLEAR DIAL 

Dimensions Available 
Part No. A 8 D G H I I K L M N 0 

r.:8;.;-1-"'12;c:7"'-Cc;c0o::-09'----j--;.5"'7;;'"0 r;.5;;c05~.065 .455 .315 .055 .575 .460 .127 .370 .490 .625 1.410 .250 .500(R) 
B127-C009 57 . .0 .505 .065 .455 .315 .055 .575 .460 .252 .370 .490 .625 1.41.0 .250 .50D(R) 
81-1D5-C009 .705 .625 . .080 .580 .330 .065 .725 .560 .127 .440 .600 .790 1.750 .375 .660(R) 
B105-C009 .7.05 .625 . .08.0 .580 .330 . .065 .725 .560 .2.52 .44.0 .600 .790 1.750 .375 .660(R) 
8107-C009 .840 .760 .080 .65.0 .330 .10.0 .945 .770 .252 .440 .80.0 1.020 2.125 .375 .750(R) 

TWO BAR LINED CLEAR DIAL 

No. Indicator A B D E F G H Colors Dimensions Available 
100-U No Arrow .75.0 .130 1.200 .250 .520 1.310 .280 .620 .25.0 B, G, R Part No. ABC F G H I I K M NO' 
100-1 1 Arrow .750 .130 1.200 .250 .520 1.310 .28.0 .620 .25.0 B, G, R 81-128-COL .57.0 .5.05 . .065 .455 .315 . .055 .575 .4~D .127 .37Q .49.0 .625 1.410 .855 . .040 
1.0.0-2 2 Arrows .75.0 .13.0 1.2.0.0 .25.0 .52.0 1.31.0 .28.0 .62.0 .25.0 8, G, R B128-COL .57.0 .5.05 . .065 .±5.5 .315 . .055 .575 .46.0 .252 .37.0 .411.0 .625 1.<\1.0 .855 . .040 
101-U No Arrow .750 .130 1.615 .250 .520 1.700 .280 .620 .250 B.,J>, R B1-105-COL .7.05 .625 . .08.0 .58.0 .33.0 . .065 .725 .560 .127 .44.0 .60.0 .790 1.750 1.040 .050 
101-1 1 Arrow .750 .130 1.615 .25.0 .52.0 1.700 .280 .620 .250 8, G, R B105-COL .705 .625 . .080 .58.0 .330 .065 .725 .56.0 .252 .44.0 .6.00 .79.0 1.75.0 1..040 . .050 
101-2 2 Arrows .75.0 .13.0 1.615 .250 .52.0 1.7.00 .280 .62.0 .25.0 B, G, R 81D7-COL .84.0 .760 . .08.0 .650 .330 .1.00 .945 .77.0 .252 .440 .800 1.020 2.125 1.345 .090 

fOR CURRENT SOURCE DATA CALL TOLL-fREE 800-645-9200 (IN N_ Y. STATE CALL COLLECT (516) 294-09901 Color Code DeSignation: B=Black, G=Grey, R=Red 

1027 CALIFORNIA DRIVE • BURLINGAME, CALIFORNIA 94010 

TELEPHONE (415) 344-7691 • TWX 910-374-2840 

components 

eem/1973 See YELLOW SECTION for Local Sales and Oistributors' Offices Vol.2·503 
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alpha-numeric 
display bezels 

r- -~- - ~--~-- ~- l! 
I 

I-1m ]1- CI 
C 1::1 C!:;:II 

I I 
¥~~~ 

-~ 

The first and only low cost, easy to assemble standard bezel 
for alpha-numeric displays. DIGIBEZEL will enhance the 
front panel lines of instruments and systems incorporating 
digital -displays while providing maximum contrast in high 
ambient light conditions. DIGIBEZEL is a three piece as
sembly consisting of a front panel bezel, retaining frame and 
a circular polarized filter in one of four colors. Rear mounted 
spring clips eliminate visible mounting hardware. Seven 
standard sizes accommodate the most commonly used display 
devices in the industry, including the latest L.E.D. displays. 

I :1 t: -, n CI 
I _I _I i I:, _, " ;--

I 

MODEL 905 

I I 

MODEL 910 

I 

MODEL 915 

I 

MODEL 920 

;nt. 
.44~ ~.06 

! 
I 

80 r--

i I 
1---1.37--'---

1.86==:::J 

1 
I 1.157 MIN. 

1.187 MAX. 

I 

---
P ANEL 
OPENING L 

L1.734MIN.~ 
1.765 MAX. 

lWf~ -9 ::I;J~~[ .. 1-J 
L II I ~ 2.00 ___ ==:3 I 2.343 MIN. 

A4::J 1-.06 '----- --- 2.48 ~ - 2.406 MAX: -- ----I 

~G~ I .80 I 
-- 1- r---r~~-

. 1.~6 L 

.44-if--
L --l$1 '~~3_00~~~ ~l.06 ~ 3.48 _ 

Manufactured in U.S.A. 

PANEL OPENING 

r~tl-- -+-~t 
1 ___ 3.343 MIN. ~_-I 
I 3.406 MAX. 1 

PANEL OPENING 

PANel OPENING 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 800-645·9200 (IN N. Y. STATE CALL COLLECT (516) 294·0990) 

NOBEX~ 
NOBEX DIVISION 

components GRIFFITH PLASTICS CORPORATION 

Vol.2·504 CATALOG PAGES: (Vol.1·301 to 1·972) (VoI.2·301 to 2·1196) (Vol.3·301 to 3·1420) eem/1973 



I 
MODEL 930 

I 
MODEL 940 

I 
MODEL 9S0 

installation 
~ PANEL INSTALLATION 

, 

(REFJ 
DIGITAL TUBE 

specifications 
Bezel & Filter Retainer 

SEC. 2400 • PANEL COMPONENTS (INCL. LIGHTS & READOUTS) 

I IITf-I--:J Ef f-l 
I ~~ _'6 I I------- 'D6 I 

--1.44 ~ 1;-----.5041 , PANEl OPENING • 

I JI 
r-- ~::::~";-~ 

:+::·E---- ----t-==-J 
- -I 

PANEl OPENING 

I lillE-i-:j:::}f-T-1 
~ .,,::"\= .. 06 f. 6.!i0 6.98 ---j PANEl OPENING 

DIGIBEZEL is easily installed to the 
panel of the instrument by placing the 
back side (with bosses) through the rec
tangular hole' cut into the front panel 
with "top" and "bottom" markings ap
propriately located. After the front bezel 
has been placed in the location the 
polarized fi Iter is then inserted from 
the back into the recess provided. The 
DIGIBEZEL retainer is then placed onto 
the rear bosses using the correct side 
for appropriate panel thickness (Side 1 
for %2", Side 2 for ¥a" thick panel) to 
secure the fi Iter and bezel to the front 
panel. All three parts of the assembly 
are held together and in place by rear 
mounting spring clips. 

mounting; 
tool 
MODEL 
900-MT 

ordering information 

An optional mounting 
tool is ava i lable from 
NOBEX for added con
venience with DIGIBE
ZEL installation. The 
mounting tool is specif
ically designed to be 
used with the spring clip 
hardware supplied with 
each DIGIBEZEL assem
bly. The tool is manufac
tured of aluminum with 
an easy grip handle. 

Injection molded of high heat ABS-polycarbonate 
thermoplastic resin. FILTER COLOR 

MODEL 
905 

MODEL MODEL 
910 915 

MODEL MODEL MODEL MODEL 
920 930 940 950 

Lens Filter NEUTRAL FILTER 905·15 910-15 915·15 920·15 930·15 940·15 950·15 
Circular polarized filter laminated acetate sheet. RED FILTER 905·60 910-60 915·60 920·60 930·60 940·60 950·60 
Mounting Clip 
Spring Steel Black Oxide Finish AMBER FILTER 905·70 910-70 915-70 920·70 930·70 940·70 950·70 

GREEN FILTER 905·90 910·90 915·90 920·90 930-90 940·90 950·90 

U.S. Patent No. 3,551,630 Foreign Patents Pending 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 800-645·9200 (IN N. Y. STATE CALL COLLECT (516) 294·0990) 

1027 CALIFORNIA DRIVE • BURLINGAME, CALIFORNIA 94010 

TELEPHONE (41S) 344-7691 • TWX 910-374-2840 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices 
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Vol.2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

IDI PILOT AND INDICATOR LIGHTS 

glo dot Miniature neon pilot lights 
- Mounting hole: Kl' diameter. 

Series 211 OA Series 2120A Series 2150A 

Color Stock Models Available 

Red 2110Al 2120A1 2150Al 

Clear 2110A2 - -
Amber 2110A3 2120A3 2150A3 

White 2110A4 2120A4 2150A4 

SPECI FICATIONS 
(COM MON TO ALL STOCK MODELS - Except GLO-DOT 
29900 and 2990P and OMNI-GLO 1051A and 1090A 
Series.) 
Voltage: 105-125 A.C. 
Leads: 4112" 105°C plastic stripped 1f2". 
Lamp: High brightness neon with built-in resistor. 
Speednut: Hardened spring steel, rust-resistant finish. 

glo -dot 2990p series 
One-piece lens body 6, 12 and 28 volt in
candescent pilot lights. 

Mounting Hole: 1/2 " diameter with plug 
bezel and low profile lens. 

6 Volt 12 Volt 28 Volt 
Color Part No. Part No. Part No. 

Red 2990Pl-6V 2990Pl-12V 2990Pl-28V 

Amber 2990P3-6V 2990P3-12V 2990P3-28V 

White 2990P4-6V 2990P4-12V 2990P4-28V 

Green 2990P5-6V 2990P5-12V 2990P5-28V 

Blue 2990P6-6V 2990P6-12V 2990P6-28V 

Yellow 2990P7-6V 2990P7-12V 2990P7-28V 

glo -dot 2990d series 
One-piece lens body 6, 12 and 28 volt in
candescent pilot lights. 

Mounting Hole: Kl' diameter. 

6 Volt 12 Volt 28 Volt 
Color Part No. Part No. Part No. 

Red 2990Dl-6V 2990Dl-12V 2990Dl-28V 

Amber 2990D3-6V. 2990D3-12V 2990D3-28V 

White 2990D4-6V 2990D4-12V 2990D4-28V 

Green 2990D5-6V 2990D5-12V 2990D5-28V 

Blue 2990D6-6V 2990D6-12V 2990D6-28V 

Yellow 2990D7-6V 2990D7-12V 2990D7-28V 

omni-glow Versatile general purpose pilot lights. 
Mounting Hole: 1f2" diameter. 

Series 1 050A, 
1051A, 1090A 

1050C 1050N 

Color Stock Models Available 

Red 1050A1 1050Cl lO50N1 

Clear 1050A2 - -
Amber 1050A3 1050C3 1050N3 

White 1050A4 1050C4 1050N4 

6 Volt 12 Volt 28 Volt 250 Volt 
Color Part No. Part No. Part No. Part No. 

Red 1090A1-6V 1090A1-12V 1090A1-28V 1051A1 

Clear - - - 1051A2 

Amber 1090A3-6V 1090A3-12V 1090A3-28V 1051A3 

White 1090A4-6V 1090A4-12V 1090A4-28V 1051A4 

Green 1090A5-6V 1090A5-12V lO90A5-28V -
Blue lO90A6-6V 1090A6-12V 1090A6-28V -

* Matches the Series 1050A In appearance. 

omni-glow Versatile general purpose neon pilot lights. 
Mounting Hole: lis" diameter. 

SERIES 2620K 

Stock Models 
Color Available 

Red 2620Kl 

Clear -
Amber 2620K3 

White 2620K4 

line -0 -lite 
Will snap-fit into panels .050-
.070" thick without speed nut, 
other thicknesses with speed
nut. 

Mounting Hole: 
U~/' x .395/.400". 

SERIES 2330D 

Stock Models 
Color Available 

Red 2330D1 

Clear 

Amber 2330D3 

White 2330D4 

Vol.2·506 CATALOG PAGES: 1V01.1·3Dl to 1·972) lVol.2·3Dl to 2·1196) (Vol.3·3Dl to 3· 142D) eem/1973 



SEC. 2400 • PANEL COMPONENTS (INGL. LIGHTS & READOUTS) 

MINI. SLIDE 
PILOT LIGHT ASSEMBLIES 

Model 3040 Series Model 3060 Series 
Model 2800 Series 

INDIVIDUAL SOCKETS 
MULTI·SOCKET STRIPS • END CAPS 

• 
• Two lens shapes, round and square for 

either model serie-s. 
• Screw-in design for easy relamping from front of • Round and rectangular single sockets. 

pane. _ Socket strips of 12 sockets on 1/2" or 3/4" centers, 
• Sockets for "Pilot" lamps including 120 

volt lamp and "Indicator" lamps. 
• Unique torque·limiting, self-locking nylon mounting individual or common ground, ' 

nut. 

• Attractive on or off. Uniform brilliant light. 

• Economical yet reliable and rugged. 

• Lenses in a full range of colors. 

• Easy to install with push-on speednut mounting, simple panel 
preparation. Keyed to prevent rotation. 

• Lenses can be imprinted. 

SHORT SLIDE-BASE LAMPS 

• Easy relamping from front of panel. No special tools needed. 

• Lamps are extreme., long·lived, rugged, reliable, available from 
4 volts to 120 volts. 

• U.L approved (phenolic sockets) for 120 volts. 

• Either solder or use quick·connect receptacles. 

A complete line of rugged, long-life miniature incandescent lamps is available to fit Industrial Devices individual and multi-socket strips. Several 
types are offered to cover a wide range of voltages up to 120 volts and ratings up to three watts. Lamps are available in two lengths; the shorter "Indi
cator" and the longer "Pilot" lamps. 

luma switch - Versatile, new, lighted on-off pushbutton 
control. Custom specifications available on request. SPST alternate 
action push-on, push-off. Lamp: High brightness neon with built in re
sistor. Rated at 10 Amps, 125 VAC. Mounting hole: W' diameter. 

Color Square Lens Round Lens 

Red 3300A1 330081 

Clear 3300A2 330082 

Ami;ler 3300A3 330083 

White 3300A4 330084 

SOLID STATE PILOT LIGHTS 
Glo-dot and Mini·cator pilot lights are available with light emitting 
diodes as well as other types of light sources. They can be sup
plied with current limiting resistors as well as built-in rectifier 
diodes for AC service. 

Specials ... 
of every description 

IDI specializes in designing and adapting pilot lights to particular speci
fications. We can supply a wide variety of different lens shapes, colors, 
imprints, mounting styles, leads and terminals. Lights can be provided 
in complete cost cutting assemblies, to meet any design requirement. 
Whatever your production calls for, pilot light or complete pilot light 
assembly, 101 manufacturing expertise will provide quick economical 
service. 

MINI.CA TOR 
MINIATURE INDICATOR LIGHTS 

For use in electronic instrumentation, computers, display panels, pre
cision machinery and electronic equipment in general- including mili
tary applications. Neon models available for 65 VAC (90 VOC) and over, 
with or without built-in resistor. Incandescent models available for 
6.3V-.20A, 14V-.OSA and 2SV-.04A, as well as other voltages and cur
rents. MINI-CATOR consists of replaceable lamp cartridge and mating 
lampholder. Lamp cartridge has nylon body for long-life ruggedness. 
Lampholder with built-in resistor for neon cartridges available. 

• Lens available in variety of colors, with or without imprints. 

• Lampholders mount in %" hole for space economy. 

• Lamp cartridge may be mounted directly in l%l' dia. hole with mount
ing clip and lamp connector. 

INDUSTRIAL DEVICES, INC. 
Edgewater, New Jersey 07020 Phone: (20.1l224·4700 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vo1.2·507 



Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

lEE World's broadest 
'------,,® 
Industrial Electronic Engineers, Inc. 

REAR PROJECTION 
DISPLAYS 
• High legibility character heights from .375" 

to 3.375" 
• Excellent contrast/brilliance . . . viewing 

distances from 8' to 70' 
• Project ANY message, symbol, . . . ANY 

color 
• Wide range of individual display modules 

and assemblies availble 

SERIES 

0010 

0080 

0120 

0123 

0160 

0220 

0280 

0340 

0345 

0360 

0400 

0405 

0865 

0880 

1002 

1100 

I ncandescent rear-projection readouts en
gineered to offer the simplest, (passive, 
non-mechanical) least expensive, highly 
legible data displays. lEE companion 
driver/decoder units are available to pro
vide simple TTL or DTL interfacing. 

Character Viewing Character 
Height Distance Brightness 

.937" 20 Ft. 75 fI-L 

3.375" 70 Ft. 45 ft-L 

.59" 12 Ft. 100 ft-L 

.59" 12 Ft. 80 ft-L 

1.562" 30 Ft. 45 ft-L 

.59" 12 Ft. 100 ft-L 

. 375" 8 Ft . 200 ft-L 

.375" 8 Ft. 30 ft-L 

.375" 8 Ft. 30 ft-L 

2.00" 40 Ft. 40 ft-L 

.50" 10 Ft. 30 ft-L 

. 50" 10 Ft. 30 ft-L 

.50" 10 Ft. 30 ft-L 

. 50" 10 Ft . 30 ft-L 

.45" 8 Ft. 12 ft-L 

. 59" 12 Ft. 100 ft-L 

DRIVER/DECODERS 
SERIES 20000 

• 

Types 20861 and 22100 Hybrids 
• One Militarized, self contained 

hermeticalIy sealed, 24 pin DIP 
package. 

• Drive up to twelve 150 ma 
lamps 

• DTL and TTL compatible 

Types 20488, 20673, and 20457 
Hybrids 
• One standard 24 pin DIP drives 

up to twelve 300 ma lamps 
• TTL compatible - memory, 

lamp blanking available 

Types 20330, 20434 and 21905 Hy
brid Hex Drivers 
• 14 Pin Plastic DIPS drive up 

to six 300 ma lamps 
• Ceramic, hermeticalIy sealed 

20434 drives 150 ma lamps 

• 7740 Lemona Avenue, 

SERIES 1100 

• -

5 ~": II :;" ," ,',," .- 8 

Low Cost "Display-Mates" 
features bright ,6" characters 

• .60" standard height message readable from 20 
feet 

• Complete "plug-in" package ready for panel 
mounting 

• Quick front panel removal for lamp/film 
service 

• 12 message positions; numerals, messages, 
symbols, colors, etc. 

• 5, 14, 28 volt lamps - compatible with DTL/ 
TTL input 

• Light output - 100 ft-L (328 lamp @ 6.0 V) 
Companion Series 7800 Driver Decoders 
• Low cost - long life 
• Single power supply required for lamps and 

logic 
• Memory/Non-memory 

7-BAR SEGMENT 
DISPLAY 

Series 1080-.78" H characters, Series 1040-.50" H 
characters, Series 1060-2" H characters. 

• Crisp, bright, easy-to-read single plane displays . 
• Simplified, complete-package concept elimi

nates additional mounting hardware. 
• Optional 9-bar segment display for hexadeci

mal applications. 
• Choice of 5 screen colors and variety of film 

colors. 
• Lamp replacement from front or rear. 
• Caption modules for message capability . 
• Economical driver/decoders available for all 

models. 
• Wide choice of lamps . 

SUBMINIATURE LAMPS 

C'· I 
It 

Subminiature incandescent lamps in all standard 
sizes, T 'l4 through T 1 'l4 

• Savings up to 50% 
• Each. lamp carefully aged and selected for 

maximum stability and reliability 
• Send for latest catalog, engineering samples 

and name of nearest distributor 

Vol.2·508 CATALOG PABES:1V01.t-301 to 1·972) 1V01.2·301 to 2·1196) (Vol_3·301 to 3·1420) . eem/1973 



SEC. 2400 • PANEL COMPONENTS (lNCL. LIGHTS & READOUTS) 

line of readouts 
Van Nuys, Calif. 91405 • Telephone: (213) 787-0311 • TWX 910-495-1707 

LIQUID CRYSTAL 
DISPLAYS 

• Transmissive & reflective styles 
• Two character heights (.433" and 1") • 
• Optimum readability for low or high ambient 

ligbting 
• Microwatt power consumption 
• Direct MOS drive 
• Low Cost 

LIGHT EMITTING 
DIODE DISPLAYS 

~~R~~:::~'~' _, .... m .. ". switch 
• Use over any surface - yet read printed, pro-

jected, lighted graphics 
• Light weigbt, low profile 
• Sealed - impervious to dust, spills 
• True fingertip pressure (4-9 oz.) actuation 
• No mechanical linkages, springs or buttons 

nimo®- 64 GUN 
MINI-CRT 

• 1.5" brilliant True-Form data display 
• Unmatched legibility and contrast ratio 
• Letters, numbers or symbols 
• Costs as litte as 60¢ a message 
• An effective ROM for fixed data 
• Extremely simple, inexpensive TTL interfacing 

The series 1500 (Transmissive) and 1603 
(Reflective) plus lEE's new 1" char
acter unit offer a full range of state
of-tha-art liquid crystal displays, opti
mized for any viewing condition. The 
1500/1600 series are 3V. decade units 
with 4 floating decimals and plus or 
minus one. A colon is included for such 
applications as clocks. 
The new 1" character unit offers de
signers a four-digit capability on an ex
tremely iow cost-to-use basis. Call lEE 
for applications help on large-character 
liquid crystal display requirements. 

The lEE 1700 series LED display pack
ages offer a wide choice of numeric 
and alphameric readout pOSSibilities, 
including several with integral logic. 
These accert, store and display BCD, 
hexadecima or pulse count directiy on 
a Single substrate with transparent en
capsulant. Logic units provide constant 
current drive for the LEOS; they are 
designed for easy system interface. 
The externally"driven displays, encap
sulated in clear plastic, are compatible 
with most TTL and OTL decoder cir
cuits, and have low power requirements. 

INTELLIGENT SWITCHING from lEE. 
The CUE SWITCH's transparent sand
wich form allows direct see-through of 
ANY graphic data to the touch surface 
of the switch. Standard porduct line 
now available to designers includes 

~~~,h~gnt~:~,u1~z~~t~~~;~ ~~:~~!i3S w~~ 
rear p'rojected readouts, units of up to 
8 sWItch units wide and 3x4 matrices 
with adding machine or touch-tone for
mat. Call for applications assistance 
on custom requirements. 

The nimo MINI-CRT display offers de
signers a small, simplified, inexpensive, 
display for such applications as char
acter entry verification on data input 
peripherals, optical scanners point-of
sale (reservation) terminals, teaching 
machines, etc. 
No Internal or external focusing or de
flection is needed for each of the 64 
guns to produce a letter, numeral or 
character up to .6" high, or a complete 
mesage of up to 3 lines of 6 characters. 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2·S09 
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LIGHTED INDICATORS 
SERIES 68011, 68012, 68013 AND 68014 

EASY TO SPECIFY • REDUCE INSTALLED COST 
Any group of messages/symbols can be dis
played in any combination of colors • Front 
panel graphics are back lighted using Std. 
MFB T 13,14" lamps • Basic message module 
sizes: 3/8 " Sq, 31a" X 3/4", 31a" X 1118", 3fs" X 
1112", or multiples of these • Units are sup
plied in an attractive package with bezel and 
"Black-Out" front panel, ready to snap into 

. rectangular panel cutout • Common ground 
reduces installation time . Servicing can be 
done from the front • Lamp drivers and spe
cial logic available. 

U. s. Pat. #3,703,720 

PHONE: (212) 476~1287 
For your Local Representative, Bee Yellow Pages. 

• "'::=' ~ 

CARRIER • '. ..., 
OVERLOADED 

SENDER IN USE 

3 8 

U. S. Pat. #3.703.720 

NUMERIC READOUTS 
(.7",1",2",3" and 5112") 

SERIES 68030, 68031, 68032, 68033 AND 68036 
SUPPLIED READY TO INSTALL • WITH AND WIO LOGIC 

For viewing to 150 ft • They are supplied with bezel, 
"Black-Out" front panel and ready to install into panel 
cutout • Message modules and ± indicators maye be 
integrated into the assembly • NEMA 9 dust/water 
tight mtg hdwr available • Mating decoder-drivers 
(Memory and/or decade counting optional) are socket 
mounted • All servicing can be done from the front 
• Special readout systems to perform a wide variety 
of logic/control functions are available. 

MATRIX PROGRAM BOARDS 
SERIES 2000 w/.250" GRID-SERIES 1000 w/.130" GRID 
FEATURES: 

• Reliable closed entry contacts 
• Rugged programming pins Ihat will not bend 
• Rapid and convenient programR;ling/switching 
• Components insertion into network without 

soldering 
• Attractive and compact/package 
• Low capacitance for high frequency applications 

TYPICAL APPLICATIONS 
2 DECK CONTACT 
ARRANGEMENT 

NUMERIC CONTRoLLED EQUIPMENT STATUS INDICATORS 
LOGIC MEMORIES DATA LOGGING 
POWER DISTRIBUTORS VENDING MACHINE CONTROL 
CIRCUIT/COMPONENT TEST PROGRAMMERS THERMO-COUPLE SELECTORS 
LIGHTING SYSTEMS BATCHING PROGRAMMERS v -+-.d--+t--f-
CODE GENERATORS FUNCTION GENERATORS 
PROGRAMMABLE DIODE MATRICES SEQUENCE PROGRAMMERS 
COMMUN ONS DISTRIBUTORS PUL~E CODE PROGRAMMERS 

Vol.2·510 CATALOG PAGES: (Vol.1·30lto 1·972) (VoI.2·30lto 2'11 (VoI.3·301to 3· 1420) 

SECOND DECK 
BUSS. 

.FIRST DECK 
BUSS 

eem/1973 



SEC. 2400 • PANEL COMPONENTS (INCL. LIGHTS & READOUTS) 

INTER-MARKET INCORPORATED 
1920 WAUKEGAN ROAD· GLENVIEW, ILLINOIS 60025 • (312) 729·5330 • TWX: 910·651·1997 

LAMPS • LIGHTED DEVICES • THUM BWHEEL SWITCHES 
SERIES RF 
LAMPS 
"GREEN GLOW" LAMPS 
AND INDICATOR LIGHTS 

Unique high brightness, easy on the 
eye "green glow" lamps and indica· 
tor lights provide superior visual con· 
trast to customary orange neon glow. 
Average AC life of 10,000 hours. 
Available as lamps alone, with lamp 
holders, cartridge lamps with holders 
and indicator lights. Write for Bulle· 
tin GG·72 and furnish specific reo 
quirements. 

Series RF Lamps 
4.B to 6.5 mm. dia., 19 to 25 mm. 
long, plus 25 mm. leads. Resistor 
can be welded in one lead if speci
fied. 

Series NLH Holders 
Five standard types for inexpensive 
conversion of Series RF lamps into 
indicator light assemblies. 

Series CG Cartridge Lamps 
Anodized aluminum body cartridge 
lamps with CLH black or silver ano
dized aluminum lamp holders. 7.1 
mm. dia., 29.6 mm. long. Interchange
able with MIL-3661 cartridge lamps. 

Series BG Indicator Lights 
10 to 17 mm. dia., 26 to 40 mm. 
long. Chrome plated bronze or green 
plastic bodies. With or without re
sistors. 

Electrical Specifications 
115V. AC, 1.5mA, 1/7 to 1/4 W., Max. 
Breakdown BOV. AC, Min. Maintain
ing 55V. DC, Series Resistance 33K 
to 47K. 
D mp 
ImLec Incandescent, 
Glow and LED Lamps. 

SERIES BFJ 
INDICATOR LIGHTS 
WITH CUSTOMIZED 
LEGENDS 

Series BFJ provides customized leg
ends photographically imprinted on 
film inserted between colored lens 
and diffuser. Lens size 12 mm. sq. 
in choice of five colors. 35.7 mm. 
overall length. In 6, 14, or 2BV. Pig
tails available. Write for Bulletin LD-
73 and furnish specific requirements. 

SERIES BFF 
INDICATOR LIGHTS 
FOR EASY INSTALLATION 

Series BFF consists of a rubber bush
ing which fits into 3fs1l dia. panel 
hole with no retaining nut or clip 
required; lens caps in choice of six 
colors snap into bushing; and incan
descent, LED, neon or Green Glow 
lamps insert into bushing from be
hind panel. Install bushings from 
front of panel and "marry" lamp as
sembly at any convenient time. Sim
pi ifies lamp replacement. Write for 
Bulletin LD-73 and furnish specific 

uirements. 
D mp Catalog of 
ImLec Incandescent, Neon, Green 
Glow and LED Lighted Devices. 

SERIES SM FRONT MOUNT 
THUMBWHEEL SWITCHES 
WITH "SLIM MINI" 
SUBMINIATURE DESIGN 

Each Series SM switch is only 7.92 
mm. wide to conserve up to 40% in 
panel width. Bank up to 30 switches, 
33.02 mm. high. Front mounting for 
faster installation, neater panels. Pin 
terminations for direct PCB insertion 
provide reliable connection with re
duced soldering time. Available with 
extended boards for mounting diodes 
or resistors. Decimal versions in 10 
or 11 position and 10 position BCD 
with and without complements. Write 
for Bulletin SM and furnish specific 
requirements. 

SERIES IR AND IF 
THUMBWHEEL SWITCHES 
INTERMEDIATE SIZE, 
REAR OR FRONT MOUNTING 

Each intermediate switch is 12.7 to 
12.B mm. wide. Series IR for rear 
mounting 47.62 mm. high. Series IF 
for front mounting 53.97 mm. high. 
Decimal and BCD versions in 10 or 
16 position with and without com
plements available. 

Also available are pre-engineered, 
off-the-shelf modules with extended 
board circuitry to satisfy many com
mon applications, i.e. decade counter 
with decoder/driver, parity modules 
and magnitude comparator modules. 
Write for Bulletin I and furnish spe
cific re ui;ements. 
D Write. for Complete Catalog of 
ImLec Printed Circuit Thumbwheel 
Switches and Accessories. 

INTER· MARKET INCORPORATED 
1920 WAUKEGAN ROAD· GLENVIEW, ILLINOIS 60025 • (312) 729·5330 • TWX: 910·651·1997 

See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2·S11 
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SCREW FITTING SYSTEM CLIP FITTING SYSTEM 

• Blocks in thermosetting material • Block in polycarbonate 
• Resistant to change under the influence 

of temperature or vibration 
• Suitable for boards mounted by the user 
• Fast and easy changing' of blocks, lamp-

• Strong illumination by plug-in lamps up 
to 3watt 

.2block dimension: 45x45·25.5x25.5m/m 
• Suitable for mounting heavy instruments 

and switch on this system 

sockets and instruments 
• Can be changed by a single ope rater 
• Low cost-price 
.2block dimentions:24x24'48x48m/m 

KCC SHOKAI LTD. 
Head Office:No.31,4-chome, Ouchi-dori, Nada-ku, Kobe, Japan Phone: (078) 871-0271/3 

u. S. K. C.C INDUSTRIES, INC., 418 MacArthur Avenve, Redwood-City,.Calif. U.S.A. 

Japan Cotton Co., Houston Branch 834 Houston Natural Gas Bldg Houston,Texas 77002 U.S.A. 

Nichimen Co., Inc. 1185 Avenu.e of the Americas, New York, New York 10036 U.S.A. 

CATALOG PAGES: (Vot.1·301 to 1·972) (VoL2·301 to'2·119G) (Vol.3·301 to 3·1420) eem/1973 
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Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

ncondescent Lamp 
LAMPS, Inc., a leader in the design and manufacturing of mini
ature, subminiature, and microminiature lamps, every year 
expands its extensive product line. The charts below are only 
a sampling of the incandescent, line filament, special assem
bly, and tungsten-halogen lamps available. And we're pro
ducing lamps right now that weren't designed when EEM 
went to press. So, request our catalog, or even better, call 
our sales or engineering department right now-we'll usually 
stock what you need, and if we don't we can probably make it. 

T-3f4 LAMP 

UNBASED 

~ "liPLESS" CONSTRUCTION FOR UNDISTORTED END VIEWING 

'F ~·~o 
.06 APPAOX { \ .010 DIA. _ _ J~ . L 

L.CL L'LEADS MAX 

.lB7MAX. 1.25±.2S 

FLANGE BASE 

~'01O 
BRASS BASE _ ,040 MAX 

TIPlESS CLEAR ~ NICKEL PLATE . 

BULB -.-~ \. +-- .0' 

.094 ~ j :J:003 .,1, ±.003 

17 ±03 LC)~!': ~ KINSULA:OA 

: ~ .'85 ±.015 -

BI·PIN BASE 
.019/.021 

"00"'A~' ( I I !k 
,100±.005 t .300 ... t+.'35 ±.015~ 

Part Numbers 
Design 

Amps MSCP 
(Note 1) 

Life 
(hrs.) 

Unbased Flange Bi-Pin 

Volts (±10%) LAMPS LAMPS LAMPS 

1.5 0.010 
1.5 0.015 
1.5 0.060 

2.0 0.040 

5.0 0.020 
5.0 0.020 
5.0 0.024 
5.0 0.060 
5.0 0.060 
5.0 0.075 
5.0 0.080 
5.0 0.115 
5.0 0.115 

0.002 
0.010 
0.015 

0.020 
0.020 . 

0.034 
0.043 
0.030 
0.050 
0.090 
0.150 
0.150 
0.200 

10,000 
10,000 
50,000 

10,000 

50,000 
10,000 

1,000 
100,000 
100,000 

25,000 
6,000 

40,000 
5,000 

115.0 0.001 MAX 0.010 APPROX. 5.000 

NOTES: 

1 
3 

201 

739 

213 
189 
224 
30 

9 
12 
34 
17 
18 

249 

282 
285 
289 

733 

292 
262 
296 
239 
240 
241 
305 
242 
310 

250 

1. MSCP tolerances are Nominal, ± 25% and ± 15% ; 
others available on request. 

283 
286 
290 

734 

293 
455 
297 
299 
456 
303 
457 
405 
458 

313 

T-1 LAMP 
UNBASED 

''lIPLESS'' CONSTRUCTION FOR UNDIS"ORTED END VIEWING 

'-t-----.-/~= ====:4~ 18· 
010 orA I I 
LEADS ~ .125 MAX. 

~""'--1.0MIN~ 

FLANGE BASE 
. TIPLESS" CONSTRUCTION FOR 

UNDISTORTED END VIEWING 
INSULATING BUSHING 

Volts 

1.5 
1.5 
1.5 
1.5 

2.2 
2.5 

3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 

5.0 

5.0 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

10.0 
10.0 

12.0 
12.0 
12.0 

13.0 
14.0 
14.0 
18.0 
28.0 
28.0 

115.0 

===i=::~=::r==fh 

CLEAR GLASS 

BRASS BASE 
(NICKEL PLATED) 

020:t: 005 

015:t:.OO2 
187:t: 031 L C L 

025± 003 

.040 MAX 

BI-PIN BASE .020 

130MI( I I : :-+'0 
~~PP~OX~ ~ .. '35±015 j f 

Design 

Amps 
(±10%) 

0010j 
0.015 
0.060 
0.075 

0.040 
0.320 

0.008j 
0.0125 
0.015 
0.0225 
0.040 
0.060 
0.120 

0.015 

0.030 

0.020 
0.020 
0.040 
0.060 
0.060 
0.060 
0.060 
0.075 
0.080 
0.115 
0115 
0.115 
0.115 
0.115 
0.115 
0.125 

0.015 
0.027 

0.030 
0.040 
0.060 

0.040 
0.040 
0.065 
0.026 
0.024 
0.024 
0.001 MAX 

~ .36 MAX. -------1 

MSCP Life 
(Note 1) (hrs.) 

0.002 
0.010 
0.015 
0.030 

0.020 
0.210 

0.010 
0.005 
0.020 
0.015 
0.027 
0.030 
0.150 

0.015 

0.030 

0.020 
0.034 
0.100 
0.030 
0.050 
0.150 
0.150 
0.090 
0.150 
0.150 
0.170 
0.190 
0.200 
0.220 
0.250 
0.250 

0.020 
0.100 

0.100 
0.150 
0.150 

0.190 
0.150 
0.150 
0.150 
0.150 
0.200 
0.010 

10,000 
10.000 

100,000 
16,000 

10000 
10,000 

10,000 
10,000 
5,000 

10,000 
10,000 

100,000 
16,000 

10,000 

16,000 

50,000 
10,000 
10,000 

100,000 
100,000 

6,500 
6,500 

25.000 
5,000 

40,000 
40,000 
10,000 
5,000 
5,000 
5,000 
5,000 

16,000 
10,000 

25,000 
16,000 
16,000 

5,000 
16,000 
16,000 
10,000 
16,000 
16,000 

5,000 

Part Numbers 

Unbased Flange Bi-Pin 

LAMPS LAMPS LAMPS 

4 
81 
73 

238 
203 

80 
331 
138 
110 
83 
72 
76 

8 
139 

472 
210 
225 

32 
11 

229 
246 

14 
116 

16 
16-39 
39 
20 
70 

244 
45 

255 
74 

209 
227 

66 

266 
248 
367 

75 
62 

267 
95 

21 
22 
88 

320 

326 
467 

87 
273 
147 
161 
371 

84 
63 

24 

160 

473 
263 
226 

29 
25 

230 
247 

26 
117 

27 
694 

44 
28 

172 
245 

46 
360 

85 

243 
228 

71 

385 
256 
368 
86 
64 

390 

118 

315 
316 
319 
321 

466 
329 

330 
332 
333 
334 
366 
335 
336 
339 

341 

693 
340 
342 
343 
344 
345 
346 
347 
348 
349 
695 
352 
356 
358 
355 
359 
361 
362 

382 
383 
384 

386 
388 
369 
389 
393 
391 

396 

LAMPS, INC., 19220 So. Normandie Ave., Torrance, Calif. 90502 - (213) 323-7578- TWX: 910-346-7038 
A Subsidiary of OAK Industries Inc. 
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SEC. 2400 • PANEL COMPONENTS (lNCL. LIGHTS & READOUTS) 

T-1% LAMP 
UNBASED 

.230 MAX ~.~~ 

-,----!----,50 MIN. --l 

.245 • ,OOM!',5, ",3
X
O. I '85~ .005 FLANGE BASE • '---;:;0 In 

. _ _ .260±.015 

JL.[r-,:g;;j-+'-H--L--~ 
.625 MAX 

GROOVE BASE 

.125~·005 

BI-PIN 

C) 
1-.31~'33 ~ 

.625 25 
.020 ~l-

MAX. APPROX. 

LINE FILAMENT LAMP 

Design 

Amps 
Volts (±10%) 

2.5 
3.0 
3.7 

5.0 
6.0 
6.0 
6.0 
6.0 

11.0 
12.0 
14.0 
18.0 

20.0 
29.0 
30.0 

32.0 
36.0 
38.0 
48.0 

0.045 
0.400 
0.120 

0.480 
0.110 
0.120 
0.120 
0.400 

0.400 

0.140 
0.500 
0.120 

0.120 
0.120 
0.335 

0.180 
0.120 
0.200 
0.200 

Filam. 
Temp. 

(OK) 

2150 
1910 
2380 

2100 
1980 
1990 
2160 
2320 

2080 
1910 
2240 
1990 

1990 
1990 
2100 

2380 
1990 
2160 
2130 

~ 010 DIA X 1.0 MIN. LENGTH LEADS 

E) 

~.I. 

Life 
(hrs.) 

1,000 
25,000 

1,000 

20,000 
25,000 
25,000 

5,000 
2,000 

20,000 
25,000 

5,000 
25,000 

25,000 
25,000 
20,000 

1,000 
25,000 

5,000 
5,000 

A 

.88 
2.00 
1.30 

2.25 
2.00 
2.00 
1.70 
2.15 

4.50 
4.44 
4.50 
4.50 

500 
7.50 

10.40 

7.70 
8.80 

10.50 
12.90 

B 

.05 

.20 

.12 

.20 

.12 

.12 

.12 

.20 

.20 
.12 
.20 
.12 

.12 

.12 

.20 

.20 

.12 

.15 
15 

J#MVC)n 
~ __ ~.I D 

C 

.40 
1.45 

.82 

1.75 
1.60 
1.45 
1.25 
1.65 

3.45 
3.93 
380 
3.95 

4.45 
6.65 
9.50 

6.95 
7.95 
9.45 

11.95 

Design 

Volts 

2.5 
3.0 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

6.0 

Amps 
(±10%) 

0.200 
0.015 

0.015 
0020 
0.040 
0.060 
0060 
0.060 
0.115 

0.040 

MSCP 
(Note 1) 

0.220 
0.002 

0.020 
0.034 
0.100 
0.030 
0050 
0.150 
0.150 

0030 
6.0 0200 0 340 @ 5V 

6.0 

63 
6.3 
6.3 
6.3 

10.0 
10.0 

12.0 
12 0 

14.0 
14.0 

18.0 
28.0 

0.200 

0040 
0180 
0200 

0.200 

0014 
0.040 

0.060 
0.100 

0.080 
0080 

0.040 
0.024 

0.440 

0.020 
0.400 
0.400 

0.550 

0.008 
0080 

0.150 
0.440 

0.300 
0.500 

0.200 
0.150 

Life 
(hrs.) 

500 
10,000 

10.000 
10,000 
10,000 

100,000 
100,000 

6,500 
40,000 

10,000 
1,000 

20,000 

50,000 
5,000 

50,000 

3,000 

10,000 
30,000 

16,000 
10,000 

50,000 
750 

1,000 
16,000 

Part Numbers 

Unbased Flange Groove Bi-Pin 

LAMPS LAMPS LAMPS LAMPS 

715 
582 

372 
374 
376 
720 
724 
378 
415 

598 
421 

419 
614 
630 
662 

646 

678 
689 

423 
426 

428 
703 

707 
430 

716 
586 

264 
260 
237 
7" 
725 
270 
158 

602 
328 

453 
618 
634 
666 

650 

682 
690 

424 
236 

184 
704 

708 
55 

717 
590 

373 
375 
377 
722 
726 
379 
416 

606 
422 

420 
622 
638 
670 

654 

686 
691 

425 
427 

429 
705 

709 
431 

719 
594 

435 
436 
437 
723 
727 
438 
439 

610 
442 

441 
626 
642 
674 

658 

688 
692 

443 
444 

445 
706 

710 
446 

28.0 0040 0.300 25,000 711 712 713 714 
28.0 0040 0340 1,000 480 327 432 447 
28.0 0.060 0.340 2"5,000 433 56 434 448 

NOTES: 1. MSCP tolerances are Nominal, ± 25% and 

Dimensions 

Min. 
Hot 

Length 

.37 
1.00 

.62 

1.50 
1.40 
1.00 
1.00 
1.25 

3.00 
3.70 
330 
3.50 

4.00 
6.50 
9.00 

6.50 
750 
9.00 

11.50 

D 

.052 
160 

.094 

.160 

.094 

.094 
,094 
.160 

.160 

.094 

.160 

.094 

.094 

.094 

.160 

.160 

.094 

.125 

.125 

± 15% j others available on request. 

E 

2.20 
1.40 

2.40 
2.10 
2.10 
1.80 
2.30 

4.70 
4.56 
4.70 
4.60 

5.10 
7.60 

10.60 

8.00 
890 

10.65 
13.10 

F 

.190 

.125 

.190 

.125 

.125 

.125 

.190 

.190 
.125 
.190 
.125 

.125 

.125 

.190 

.190 

.125 

.160 

.160 

G 

.32 

.25 

.32 

.25 

.25 

.25 

.32 

.32 
25 

.32 

.25 

.25 

.25 

.32 

.32 

.25 

.25 

.25 

Part Numbers 

LAMPS 

111 
218 
219 

468 
563 

96 
105 
140 

220 
288 
211 

97 

108 
450 

40 

279 
98 
99 

100 

QUARTZ TUNGSTEN-HALOGEN LAMP 

TYPICAL LAMP , ~ 
CONFIGURATION ..... AX. < I_I~. 
~ M,D.l. ==::j PIN SPACING 

Design 

Amps 
Volts (±10%) 

12 8.33 
12 8,33 
12 8.33 
24 6.25 
24 6.25 
24 6.25 

Watts 
(±10%) 

100 
100 
100 
150 
150 
150 

Color 

3300 
3300 
3300 
3400 
3400 
3400 

MSCP 

230 
230 
220 
360 
350 
370 

• Ref, American National Standards Institute 

Part Number 

Life LAMPS Industry· 

70 LAO 32 FCR 
ro LAO 33 FDX 
70 LAO 34 FDT 
70 LAO 1 FCS 
70 LAO 35 FDW 
70 LAO 36 FDS 

LAMPS, INC., 19220 SO, Normandie Ave" Torrance, Calif, 90502 - (213) 323-7578- TWX: 910-346-7038 
A Subsidiary of OAK Industries Inc, 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vo1.2·515 



Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

ncandescent Lamp 
LAMPS, INC. TL Seri'es lamps comprise a line of pre
cision light sources. Control of lens configuration, combined 
with uniformity of filament dimensions and spacing, contribute 
to the consistently high output from lamp to lamp. 

TLLAMPS 

~ UNBASED 

200~AX C) ) 
~56MAX~ 

/,010 OrA. LEAD 

1.0MIN. ---..J 
GROOVE 

~~I:: .o:.~-+--·_~;~----,-
200 M;X rr=r=l ____ .2_44-c±~.005 

Design Part Numbers 

Amps Life Unbased Groove Flange 
Volls (±10%) (hrs.) LAMPS Ind.' LAMPS Ind.' LAMPS Ind.' 

2.5 0.350 10.000 729 2140 253 253 732 252 
2.5 0.350 10,000 730 ~124 253-X 253-X 
2.5 0.350 10,000 /731 2'136 253-1 261 

, Ref. American National Standard Institute 

RIGHT ANGLE PROJECTION LAMPS 

~·~"'~l~ 

~ ::J ~ ~ I 250±.005 

r.. -I:"' I I-T 
6.00±.12 --r-- ,.00±·06 i 

~~~!~~6~~TED~:± 06~1r t 
,,24 AWG, STRANDED TEFLON • 

i ""f:===~ '------..... 

= 

Design 
Amps Life Spol Spot Dia. ' Part Numbers 

Voll. (±10%) (hrs,) Intensity** (in., min.) LAMPS 

2 0.180 12.000 180 0.12 556'" 

2.5 0.200 1.000 400 0.12 556 
2.5 0.350 10,000 450 0.16 558 
2.5 0.350 10,000 600 0.12 559 
2.5 0.350 10,000 800 0.08 560 

5 0.180 10,000 350 0.12 557'" 
6 0.200 1,000 800 0.12 557 

" Foot-Candles 
"'Derated 

TL LAMP ASSEMBLIES 
ALUMINUM 2" AWG, 

~ f ANqOIZED r=NDEO TEFLON 

.215/ zw d g;~ 
rF~50±01-1 ---I .5±.06 f--r--- .72±.02 ----+-- 8.0±.12-----1 

2 

Design 
Amps 

Volts (±10%) 

2 0.180 
2.5 0.200 

2.5 0.350 
2.5 0.350 
2.5 0.350 

5 0.180 
0.200 

" Foot-Candles 
***Derated 

Life 
(hr •. ) 

12,000 
1 ,000 

10,000 
10,000 
10,000 

10,000 
1,000 

to.06" Mill. Dia Spot 

T4/TL-4 LAMPS 
Type 1 
Unbased 

Spot 
fntensity" 

220 
500 

800 
1 ,000t 

800 

500 
1,000 

Part Numbers 

LAMPS 

474'" 
474 

476 
477 
478 

475'" 
475'" 

Type 3 
Brass Base 

Fig. No. 

1 

1 
2 

W .~±.~ tr= 
.~ r F
r-I~ ~I .... I 

• O,·PLATE 
~ 10-32 

.450 

1 J .. :l~" .. , T .88 MAX. .7 APPROX. 

Type 2 
Epoxy Base 

Type 4 .12 

Alum. Base ~ t 
~ 06 

~~l 
19 

Ordering Information 
Part No. Example: 4 1 1 2 1 

~T~ 
4 1 1 2 1 

Lamp Base Type Bulb Type Filameil1 Type- Filiiinent 
~e ~~ 

(T-4/TL-4) 1 - Unbased 1 - Clear 1 - Bar 
2 - Epoxy Base 2 - Thin Lens 2 - C-2R See Table 
3 - Brass Base 3 - Heavy Lens below 
4 - Alum. Base 

FILAMENT RATINGS 
Rated Derated 

(150 hrs. life) (5,000 hrs. life) 

No. Type Volts Amps Volts Amps 

2 3.3 DAD 2.5 0.35 
2 2 3.3 0.89 2.5 0.77 

6.5 OA6 5.0 DAD 
4 6.5 0.89 5.0 0,77 
5 7.8 0.82 6.0 0,71 

7.8 0.87 6.0 0,76 

LAMPS, INC" 19220 So. Normandie Ave., Torrance, Calif, 90502 • (213) 323-7578- TWX: 910-346-7038 
A Subsidiary of OAK Industries Inc, 
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SEC. 2400 0 PANEL COMPONENTS (INCL. LIGHTS & READOUTS) 

LED Dispays and Lamps 
LAMPS, Inc. offers an extensive line of GaAsP LED displays 
and lamps in red, clear, transparent or diffused lens colora
tions. Displ.ays include 1, 3, and 4 character, multipurpose, 
and 5 x 7 dot matrix. Lamp features include improved bright-

LAC1400/1500 SERIES 

LAC1400 - High Luminance at Low Current ... 500 ft. 
Lamberts at 10 mao LAC1500 - High Luminance ... 350 
ft. Lamberts, typically at 20 mw. 

LAC 1400 LAC 1410 
ORIENTATION MARKS ORIENTATION MARKS 

r;. : I-I: ::nj"30 

or':,,· °l-T o 
" 060 

!l ~ _ 01°1 
f-

01f1JL 6 0 0 9 
000 

10 'Ii PLACES) 
7 0 0 II .....,.---'-'-...L 

L t.= ::: =::J 
on I I 
1 0 01030 o o--.-l 

002--11---

LA6400/6500 SERIES 

G: ::Tl 
or" : :..L.r/: ::1' 060 027 • 

50 0 101 
6 ° JL09 

10' (1g ~~ACE51 
7 0 0 8 -,----"'--'-

L t.= ::: =::J 
on I I 
I 0 01030 o o--.-l 

002--11---

Luminous intensity typically 1.2 mcd at 20 mao 

MOUNTiNG CLI P 

LA6501 

jf".," 
IDlIDl ._l 

I -T 

O?5'OO3 

~ 

Lens 
Red Diffused 
Clear Transparent 
White Diffused 
Red Clear 

LA6510 

LA()520/30 d"'OO'! ,,, -1 

~ 
·",1 

.ro' B =*-+''".'~ 

---.i. <~. 02~ 
""" 03\ 

.100 .500 MIN. 62~M"'Xl:r, 
,oofi L ;~b~::g~~~ ~~ . 1 ANODELEAO 110_ 

,. 230 

OISMIN 

286"'005 

@1~'"" I 
_l.L 

ANODE 100 MIN 

-1 rOD 
.025::'::.002 

__ .025+ .003 

.040 

Model Numbers 
Stand-Off Lead 

LA6501 
LA6502 
LA6503 
LA6504 
LA6520 
LA6530 
LA6540 

Flange 
LA651 0 
LA6511 
LA6512 
LA6513 
LA6525 
LA6535 
LA6545 

ness, wide angle visibility, low power requirements, and 
optional mounting hardware. Also, a wide variety of infrared 
emitters and opto-isolators are offered to meet the most strin
gent military and industry specifications. 

LA6600 SERIES 

Luminous intensity typically .5 mcd at 20 mao 

STRAIGHT 
LEAD 

A'OOEfi) 

Lens 

SHORTENEO LEAD 
DENOTES CATHODE 

MIDGET 
FLANGE 

Red Clear 
White Diffused 
Clear Transparent 
Red Diffused 

LA6300 SERIES 

,,, 
'" "" 

'"' '005 

Straight 
Lead 

LA6600 
LA6601 
LA6602 
LA6603 

SPECIAL 
FlANGf 

·1 '''J_ . • A> QI" 
200 l .' DID 

-;20 I 
T ~?~ 
m'+~-..-.l 

~~ 075i~ 

~ 1 ,J>? '50 

ANODE / / ___ .1 
SHQRTENEDLEAD DENOTE5CATHOllE 

Model Numbers 
Special 
Flange 

Midget 
Flange 

LA661 0 
LA6611 
LA6612 
LA6613 

LA6620 
LA6621 
LA6622 
LA6623 

Luminance 750 ft. Lamberts at 20 mao 

Lens 
Clear Transparent 
Red Clear 
Red Diffused 
White Diffused 

Model Numbers 
LA6301 
LA6302 
LA6303 
LA6304 

LAMPS, INC., 19220 So. Normandie Ave., Torrance, Calif. 90502 • (213) 323-7578 
A Subsidiary of OAK Industries Inc. 

• TWX: 910-346-7038 
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Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

~ Leecralt MANUFACTURING CO., INC. 
~ 21-16 44th Road, Long Island City, N.Y. 11101' (212) EXeter 2·8800' TELEX #12-6971 

WRITE FOR PRODUCT LIGHTING GUlOE.PROTOTYPE SAMPLES AVAILABLE ON REQUEST. 

INDICATOR LIGHTS 
~ SNAPLITE INDICATOR LIGHTS @ 

With long-life lamps, high brightness types. Built-in resistors
when neon lamps:-- to suit applied circuit voltage, provide required 
lamp life, eliminating replacement need. Features: Snap into place 
in 1;2" hole with no additional hardware. Wide variety of lens and 
honsing colors. Tab or solder terminals; or wire leads. A V AILABLE 
WITH CHROME RINGS. To specify Chrome Rings add R after 1st 
2 Digits, i.e., 32-2111 becomes 32R211 I. 

DOME LENS 
32-2211 '%,' high 

@ TINEON INDICATOR LIGHTS @ 
Long Life. High Brightness Lamps - Press fit into 5/16" hole - For 
neon types rated llO-250V - Nylon housing in colors (white stand
ard) - Speed nut furnished - Plastic lens in colors - Legends
Built-in Resistor - Insulated Leads. 
All Tineons are available with Incandescent Lamp. 

~ 
3600 Series ~ 

(with built-in resistor) 
Available in 3 flange 
dimensions 

Ho. 45R2111T8 

HO. 46H2311 

WITH ALUMINUM 
BEZEL 
All Tineons may be 
furnished with 
aluminum bezel. 
Please specify 
when ordering. 

4100 Series 
(with neon less 

resistor or 
incandescent) 

T1NEONS 
45 Series 
(Blade Terminals) 

46 Series 
(Pin Type Termin;3ls 1 

No. 36EN2111 (Hi-Hat red lens) 
With aluminuin bezel 

---

MIDGET SCREW 
16-00 SERIES 
SOLDER, TERM. 

" 16-200 SERIES 
WIRE LEADS 16.08 

WEDGE BASE 

MIDGET GROOVED 
25-200 SERIES WIRE LEADS 
25·00 SERIES SOLDERING TERMINALS 
Used in data processing and 
automation fields with Lens
End Lamp Nos. 253, 253X, 
and 261. 

25·35 

23.(J0 SERIES 23-200 SERIES 24-00 SERIES 

,,* 
23·24 23·223 24·07A 

MINIATURE SCREW 

5-00 SERIES • 
SOLDER 
TERMINALS or \ 
WIRE LEADS 

5·03 
23-00 SERIES - Molded housing, terminal. 
23-200 SERIES - Molded.housing with wire leads. 
24-00 SERIES - Wafer type terminals. 

MINIATURE BAYONET 
3-00 SERIES 2-00 SERIES 7-00 SERIES 

7-01 

CANDELABRA SCREW 
4-00 SERIES 6-00 SERIES 18-00 SERIES 

.~~ 
7-35 7-35XP11 

INTERMEDIATE 
SCREW 

14-00 SERIES 

~ RECTANGULAR INDICATOR LIGHTS @ 
Long Life High Brightness Neon Lamps - Snap into panel securely r------------....;--------..a.--------
without additional hardware'- Choice of lens colors - Series 3100 
has chrome bezel and plastic lens - Series 47 has one-piece plastic 
lens and body - Complete range of voltages - UL and CSA listed. 

DUAL BEZEL 
No. 31-ML2 

Barrier separates light into 
two separate message areas. 
Individual or simultaneous 
operation. 

SLlDELlTETM 
PiJot Indicator Light, 

SHde-Switch Combination 
UUra-compact. Simple snap-in' in
stallation. Wide voltage range, 
choice of lights. May be message 
stamped. Lens colors: red, amber, 
clear, white, blue, gteen, others on 
request. Leads or terminals. 12~ii'x 
'%2'X2~2'. Rating: 125 V. 6 Amps. 

CANDELABRA BAYONET 
DOUBLE CONTACT SINGLE CONTACT 

57-~O SERIES 12·200 SERIES 11·200 SERIES 10-00 SERIES 

LAMPHOLDERS FOR SINGLE·ENDED and DOUBLE·ENDEO QUARTZ IODINE LAMPS 
Double Contact • 2200 Series 
Positions lamp more ac
curately, prevents shak
ing loose from 
vibration. 

Recessed Single Contact. 2600 Series 
Complete assembly - two 
holders mounted on com-
mon bracket, or separ
ate sockets. Brackets 
in all lengths. 

Vol.2·518 CATALOG PAGES: 1V01.1·301 to 1·972) 1V01.2·301 to 2·1196) 1V01.3·301 to 3·1420) eem/1973 



SEC. 2400 ° PANEL COMPONENTS (INCL. LIGHTS & READOUTS) 

MARCD-DAK 
The Marco-Oak indicator light line has been expanded to 

provide RFI/EMI suppression. Many new models have been 
added. The low-cost QT indicator series and the new Light
Emitting-Diode (LED) series are of particular interest to the 

electronics designer. The QT indicator series offers the pat
ented "Marco slide base" which permits front panel relamp
ing. The LED series also offer front panel rei am ping and wide
angle visibility. 

INDICATOR SELECTION GUIDE 
OESCRIPTION I SERIES I r-'--O-ES-C-R-I-PT-I-O-N----,r-S ...... E--R--IE--S' 

T-1 INCANDESCENT INDICATOR 

General Purpose, 
Sub-Miniature 

Sub-Miniature, 
E.M.I. Suppressed 

Sub-Miniature, Watertight 

T-13/4INCANDESCENTINDICATOR 

General Purpose, 
Miniature 

General Purpose, 
Miniature, 

Press-to-Test 

Watertight 

Watertight, 
Press-to-Test 

E.M.I. Suppressed 

E.M.I., Press-to-Test 

E.M.I., Watertight 

E.M.I., Watertight, 
Press-to-Test 

T-3% INCANDESCENT INDICATOR 

General 
Purpose 

General Purpose, 
Press-to-Test 

Watertight 

Watertight, Press-to-Test 

E.M.1. Suppressed 

99-33180 
99-33081 
99-33080 
99-36980' 
99-36981' 
99-36982 

98-36980 
98-36981 
98-36982 

95-33180 

14-33880 
14-33881 
14-33882 
14-34080 
14-35180 
14-36380 
14-30380 
14-30080 
59-52380 
59-52480 

11-33480' 

59-52280 
03-90980 
03-91080 
01-91180' 
15-30083 
15-35182 
15-35183 
11-35182 • 

05-91182 
05-90880 
05-90881 

18-36880 • 

08-83281 

18-36680 

08-83283 

13-16080 
13-16180 
13-VM305 
13-VM309 

04-VM905 
04-VM906 
02-91180' 

12-16080' 

06-91182 

18-83680 

T-1 NEON INDICATOR 

I~I 
T-2 NEON INDICATOR 

T-3% NEON INDICATOR 

Sub-Miniature 

General Purpose, 

Miniature 

Watertight 

E.M.I. Suppressed 

General Purpose 

E.M.I. Suppressed 

Watertight 

99-33080 I 
99-33081 

35-16080 
35-16081 
35-16180 
35-16181 

38-83681 

38-83682 

32-16080' 

32-16081' 

LIGHT EMITTING DIODE (L.E.D.) 

General Purpose, 
Miniature 

QT/D300 

14-35380 

OTHER PRODUCTS 

*QPL 3661 Listed. 

Missilites 
Two or more Lamp Displays 

MARCO-OAK 
A Subsidiary of OAK Industries Inc. 

P.O. Box 4011 
207 S. Helena Street, Anaheim, Calif. 92803 

Tel. (714) 535-6037 • TWX - 910-591-1185 

FOR SWITCHES - SEE MARCO-OAK'S SWITCH 
SELECTOR GUIDE, EEM Vol.2 0 1101 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2 o S19 



Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

MILLEN TUBE SOCKETS DESIGNED FOR APPLICATION 
Long Flashover path to chassis permits use with transmitting 
tubes, 866 rectifiers, etc. Long leakage path between contacts. 
Sockets may be mountedlitither with or without metal flange. 
Mounts in standard size ch~ssis hole. All types have barrier 
between contacts and chassi~. All but octal and crystal sockets 
also have barriers between irldividual contacts in addition. 
Voltage regulator dual contact bayonet socket, 33991 black 
phenolic insulation and 33992 with low loss mica filled phenOlic 
insulation. 

MILLEN NO. 10031 COUNTER DIAL 
The No. 10031 Dial.is a rugged turns counting dial. It has a 0-99 
turn digital readout plus a vernier scqle calibrated 0-100. The 
design include1l a built-in dial lock. The output coupling is a hub 
for 1/4" diameter shaft. The crank handle drives any multi-turn 
device directly. This new small size dial is designed to drive vac
uum variable capacitors, rotary tunable inductors, multi-turn 
potentiometers, permeability tuned inductors and other multi-turn 
devices. Height: 4 Va ". Width: 2Ys ". Depth: 13~;' behind panel. 
Bezel and gear case are black molded glass-filled Noryl. Ratio: 
1 :1. Scales: Blqck with white numerals. 

51000 HIGH VOLTAGE R-F SWITCH 
51001: Single Wafer. 1 pole, 2 to 6 positions. 13 KV. D.C. flash
over. 20 Amperes. 
51001D: Single Wafer. 2 poles, 2 or 3 positions. 9 KV. D.C. flash-
over. 20 Amperes. ' 
51002: Double Wafer. 2 poles, 2 to 6 positions. 13 KV. D.C. flash
over. 20 Amperes. 
51002D: Double Wafer. 4 poles, 2 or 3 positions. 9 KV. D.C. flash
over. 20 Amperes. 

CERAMIC PLATE OR GRID CAPS-Soldering lugs and contact 
one-piece. Lug ears annealed and solder dipped to facilitate 
"mechanical plus soldered" connection of cable. 
No. 36001-U/ __________ No. 36002-3fs"-_________ No. 36004-1f4" _________ _ 

SAFETY TERMINAL-Combination high voltage terminal and 
thru-bushing. Tapered contact pin fits firmly into conical socket 
providing large area, low resistance connection. Pin is swivel 
mounted in cap to prevent twisting of lead wire. 
No. 37001, Black or Red _________________ No. 37501, Low loss _________________ _ 

STEATITE TERMINAL STRIPS-Terminal and lug are one piece. 
Lugs are turret type and are free floating so as not to strain L522 
ceramic on wide temperature variations. Easy to mount with series 
of round holes. 1400 volt and 3500 volt series. 
POSTS, PLATES, AND PLUGS-The No. 37200 series, including 
both insulated and non-insulated binding posts with associated 
plates and plugs, provide various combinations to meet most 
requirements. The posts have captive heads and keyed mounting. 
The No. 37291 on No. 37223 are standard in black or red with 
other colors on special order. No. 37201, No. 37202, and No. 
37204 are available in black, red, or low loss. The No. 37202 is 
also available in steatite. 
No. Description No. Description 
37201-Single plates, pr. ________ . 37204-Double dual plates, pr. ______ , 
37291-Single plates 37212-Dual plug __________________________ _ 

(tapered), pro , ____________ 37222-Non-insulated binding post 
37202-Dual plates, pr. ____________ 37223-lnsulated binding post . ______ _ 

No. 33087 
Spring 
sleel, cad. 
plaled 

No. Description No. Description 
33002-Crystal Socket %" x .125" _______ , 33004-4 Pin Tube Socket 
33102--Crystal Socket .487" x .095"-___ ,33005-5 Pin Tube Socket 
33202-Crystal Socket V2" x .125" 
33302--Crystal Socket .487" x .050"-__ 33008-8 Pin Tube Socket 
33407--Miniature Socket only, 33991-Socket for 991 _____ _ 

ceramic , ________________________________ _ 
33409-Noval Socket only, ceramic _____ 33992-Socket for 991 ____ _ 
33307-Miniature Socket, Shield, 33207-829 Socket __________ _ 

ceramic ___________________________________ _ 
33309-Noval Socket, Shield, ceramic 33305-Acorn Socket. ______ _ 
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Millen 
Number 
MOOI 
MOOl·C 
M003 
M004 
MOOS 
M005·B 
MOOG 
M008·A 
M017 
M017·A 
M017·B 
M017·C 
M017·D 
MOI7·E 
M023 
M024 

9 

Hub·to· 
Hub Shaft 

Size 
Va to '18 
'18 to 1/8 

'18 to '18 
'18 to Va 
'18 to '18 
'18 to '/8 
Va to '18 
'18 to '18 
'18 to '/8 
'18 to %, 
'18 to~, 
1/8 to '/8 

'18 to %, 

'/8 to 'A1 
'18 to Va 

16 

Length 
Inche. 

,~, 

1'~, 

10 

Voltage 
Rating 

Peak Volts 
2500 
2500 

Max. 
Torque Fig. 
In.·Oz. No. 

2 
Non·insulated Solid 3 
Non·insulated 2 
Non·insulated 
!Non·insulated 96 

2500 30 4 
6000 5 
4400 6 
4400 6 
4400 6 

Non·insulated 
Non·insulated 
Non·lnsulated 

6000 7 
6000 8 

No. MOOO Series, Above-Miniature Size 
No. 39000 Series, Right-Standard Size 

RIGHT ANGLE DRIVES: Extremely compact, with provi· 
sions for many methods of mounting. Ideal for oper· 
ating potentiometers, switches, etc., that must be 
located, for short leads, in remote parts of chassis. 
No. AOI2: Miniature right angle drive for Va" shafts. 
Single hole mounting. One to one ratio. '%2"x3J4"x7/a". 
No. 10012: Standard size right angle drive for '14" 
shafts. Provisions for many methods of mounting. One 
to one ratio. 
No. lOOI2·T: Thru·sleeve right angle drive. Stainless 
steel sleeve to take '14" diameter shaft. 

SEC. 2400 • PANEL COMPONENTS (lNCL. LIGHTS & READOUTS) ., 
5 6 

12 

17 

MILLEN 
COUPLINGS 

Hub·to· 
Millen Hub Shaft 
Number Size 
39001 '/4 to '14 
3900l·A '/4 to '14 
39001·C '/4 to '14 
39001·0 V4 to V8 
39001·E V4 to % 
39001· F '14 to '/. 
39001·H '/4 toy,. 
39002 '/4 to '/. 
39002·A V4 to '18 
39002·B '/4 to y" 
39003 '14 to V4 
39003·B '/4 to '/4 
39003·K I;' to '/4 
39004 V4 to V4 
39004· B '/4 to '14 
39004·C '/4 to y" 

39004·0 '/4 to '/8 
39005 '/4 to '/4 
39005·B '/4 to '14 
39OO5·C V4 to~, 
39005·0 'I. to Va 
39005·E '14 to % 
3901}6 '/4 to '14 
39006·A V. to V8 
39006· B '/4 to '14 
39006·C '/4 to y" 

39006·E '/4 to % 

Length 
Inches 
I~, 

,~, 

'3«, 

,~, 

l;;j, 

')1', to 7/8 
')1', to 7/8 
')1', to 7/8 

WORM DRIVE UNITS 

Voltage 
Rating 

Peak Volt. 
4000 
4000 
4000 
4000 
4000 
4000 
4000 
3000 
3000 
3000 

Non· insulated 
Non·insulated 

Max. 
Torque Fig. 
In.·Oz. No. 

110 9 
9 

110 12 
9 

110 9 
12 

110 9 
48 10 
48 10 
48 10 

Solid 11 
Solid 

Non· insulated Sol id 
Non·insulated 110 12 
Non·insulated 128 12 
Non·insulated 110 12 
Non·insulated 110 12 
Non· insulated 110 13 
Non·insulated 128 13 
Non·insulated 111} 13 
Non·insulated UI} 13 
Non-insulated 110 13 

2000 140 14 
2()00 140 14 

Non·insulated 140 14 
2000 140 14 
2000 140 14 

Cast aluminum frame may be panel or base mounted. 
Spring loaded split gears to minimize backlash. 

:V4"x2%"x3". 

No. 10000·A: 16:1 anti·backlash worm drive. 
No. 10000·B: 48:1 anti·backlash worm drive. 
No. IODOO·C: 12:1 anti·backlash worm drive. 
No. 10000·0: 36:1 anti·backlash worm drive. 

14 

Millen 
Number 
39007 
39008 

18 

Hub-to· 
Hub Shaft Length 

Size Inches 
V4 to V. ')1', to 7/8 

Voltage 
Rating 

Peak Volts 
2000 
3500 

39009 '14 to V4 1'18 7000 
39009·A 1/4 to '14 '%, 6200 
39011 '/. to V4 4'18 ·10000 
39011·B V4 to '14 4'18 10000 
39012 V4 to V4 ')1', to 7/8 2000 
390l2·A 1/4 to 1/. 2000 
39012·C V. to~, ')1', to 7/8 2000 
39013 V4 to V4 I~, 1700 

. 39013·B V. to V4 1;;j, 1700 
39013·C V4 to V4 ';;j, 1700 
39013·0 V4 to 1/. ,~, 1700 
39014 V4 to V4 7/8 
39016 V4 to V4 4400 
39016·A '/4 to y" 4400 

39016·0 '/. to V4 Non-insulated 

39016·E V4 to '/8 4400 

39017 y" to y" 4400 

39017·A y" to 1/8 4400 

39017·0 31, to y" Non·insulated 

39023 V4 to V4 5500 

39024 1f4 to 1f4 5500 

39027 1/4 to V. ')1', to 7/8 Non·insulated 

39031 1f4 to 1f4 2'18 

Max. 
Torque Fig. 
In.·Oz. No. 

140 14 
48 

190 
250 
110 
220 
320 
320 
320 

96 9 
128 9 
96 12 

190 12 

160 16 
160 16 
131} 
160 16 
80 15 
80 15 
81} 

224 n 
224 18 
320 

19 

DIAL LOCKS AND INDEX 
No. A050: Miniature lock for dials up to )1'." thick. 
No. 10050: Lock for dials up to %( thick. 
No. 10050·A: Dial lock with positIOning key. 
No. 10053: Lock for dial plate behind panel. 
No. 10053·A: Behind panel dial lock with key. 
No. 10054: Behind panel lock; knurled knob. 
No. A021: Miniature metal index for min. dials. 
No. 10021: Metil index for standard dials. 

MINIATURE KNOBS 
For use on 1f8" dia. shaft. All have brass insert. 
No. AOIS: '14" Black plastic knob and flange. 
No. AOI9: '14" Black plastic knob ~," high O.a. 

J l\MES MILLEN ®- MFG. CO.~ INC. 
MAIN OFFICE - AND FACTORY 

150 EXCHANGE ST., MALDEN, MASSACHUSETTS 02148, U.S.A. - TEL. (617) 324-4108 
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Displays 
We pioneered the 7-segment 
display field with the MAN1. We 
also have the MAN7 and 
MAN10A-lower cost, brighter 
than ever. 

For smaller character requirements we 
have the MAN3A, .115" character height, 
red epoxy lens. 

We also have displays with character 
heights of .127", .190", and .350" 
and in different package 
configurations. 

Display Module 
Monsanto display modules, 
with complete driving circuitry 
built in, save design time and money. 
This option provides a clean "building 
block" approach with minimum engineering. 

Available for 7-segment or alpha-numeric 
displays, in many sizes. 

Visible and ·IR Discretes 
The MV5020 series GaAsLiTEs feature 
many lens design configurations and solid 
state reliability. All come with a snap-in 
clip for easy panel mounting. Also 
available-illuminators, diagnostic lamps, 
red, yellow, and green colors. 

The MV50 gives you an extremely bright source 
in a small package. It can be mounted on 100-
mil centers and features long-life and low cost. 
We have many more visible GaAsLiTES available, 
as well as a full line of infrared light emitting 
diodes. They all have Monsanto's experience 
and dependability behind them. 

GaAsLITE Update 
LITE Heavyweights 

Monsanto has produced more GaAsLiTE products 
than all other manufacturers combined. We're 
pretty proud of that: it means experience, produc
tion capability, reliable products. Take a look at 
some of the LITE Heavyweights available 
at distributors near you. 

Opto-Isolators 
Monsanto has a full line of opto-isolators 
that couple light emitting diodes to photo-
transistors, photo-diodes, photo SCR's, and 
photo-darlingtons. The new MCA2 Photo
darlington coupled pair can be used to 
replace reed and mercury wetted relays 
and pulse transformers. 

Our MCT2 couples a GaAsLiTE emitter to a 
photo-transistor for use in many business 
machines, computers, and control applications. 
There are many more products in our 
coupled pair line. Complete information is 
available in our new catalog. 

Arrays 
Our custom array product group is available to 
you for:-all types of specific array applications. 
We offer 3'/2 and 4 digit arrays and multi-diode 
linear arrays. If you have a requirement, we 
invite your inquiry. 
LITE Heavyweights - on the shelf at our 
distributors - in quantity. Call today to order 
or to discuss product applications. 

u.s. GaAsLlTE Distributors 
Elmar Electronics 
Kierulff Electronics 
K-T/Wesco 
Liberty Electronics 

Schweber Electronics 
semiconductor Specialists 
Western Radio 
Hamilton Electro Sales 

Monsanto 
For additional technical information write 

Monsanto Electronic Special Products 

10131 Bubb Road, Cupertino, California 95014 
(408) 257-2140 
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SEC. 2400 0 PANEL COMPONENTS (INCL. LIGHTS & READOUTS) 

New Directions in Gas Laser 
and Plasma Display Panel-By NEe 

New Type "UTOVUE" Dotmatrix 
type Plasma Display Panel 

Capable of reproducing any letter in the 
alphabet or any number. The display 
panel is equipped with a transparent 
electrode to ensure unusual brightness. 
It is a decided improvement over 
conventional types. Featuring a 

refresh-type operation, this versatile 
panel can be applied for all kinds of 
terminal equipment such as computer, 

data transmission electronic calculators 

and instrumentation and industrial 
machines. Sample will be available 
this fall. 

15 mW He-Ne Gas Laser GLG 2040 

NEC's new 15 mW He-Ne Gas Laser 

offers two distinct improvements from 

conventional ones--: greater stability and 

extra-long operating and shelf life, with 
no heat run necessary during storage. 

Output power, for example, is 
remarkably stable within ± 2 %/hour after 

a 3D-minute warm-up. Cavity spacers 
are made of ultra-low-expansion 
"Neoceram" glass rods. Moreover, the 
brewster windows are sealed with glass 
rather than adhesives. That's why NEC 

guarantees it for the first full year 
following delivery. 

NEe 
Nippon Electric Co., ltd. 

Tokyo, Japan 
NEC AMERICA INC. Suite 4321, Pan Am. Bldg., 200 Park Avenue, New York, N.Y. 10017 Tel. New York (212) 661-3420 Cable Address: 
"NIPPELECO NEWYORK" Telex Address: NECAUR 234936 
Los Angeles Office: Tishman Airport Century Bldg., (TAC-3), 9841 Airport Boulevard, Los Angeles, California, 90045, Tel. (213) 776-5923, 
5924 Cable Address: NIPPELECO LOS ANGELES CALIF Telex Address: 910-328-6574 NIPPELECO LSA673569 
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COORDINATED ... 

conTROL HnOBS 
CLEAN CONTEMPORARY ALPHA SERIES 
STYLING IN 
PLASTIC AND 

Cycolac body with aluminum bushing 

ALUMINUM 

Pointer skirt - Skirted with 
molqed in pointer 

Pointer skirt bar knobs
Three sizes, colored points 

Plain round - Sizes from %" 
diameter to 1 %" diameter 

Bar knobs - Three sizes 

Spinner knobs - Crank type in 
both round and bar 

Skirted round - Skirt diameters 
from 1" to 2" 

Skirted bar knobs-Skirt 
diameters from 1.200" to 1.680" 

Spinner knobs - Fingertip style 

• ALL ALPHA SERIES KNOBS AVAILABLE IN COLOR WITHOUT EXTRA CHARGE! 

BETA SERIES 
Precision machined aluminum knobs 

Round - 4 diameters from 1%2" to 1 Va" 

Skirted - 4 sizes, skirt diameters from .800:' to 1.500" 

• ALUMINUM KNOBS AVAILABLE IN NATURAL OR BLACK FINISHl 

Special knobs fabricated to order, concentrics, calibrated knobs, knobs for marine 
applications. color coded caps, and other specials. All, knobs manufactured in U.S.A. 

• Radial Controls WRITE OR CALL FOR 
COMPLETE CATALOG DATA! 

2555 E. 55th PLACE • INDIANAPOLIS, INDIANA 46220 • TELEPHONE (317) 255-2796 
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SEC. 2400 • PANEL COMPONENTS (lNCL. LIGHTS & READOUTS) 

Shelly I Datatron Miniature Indicators 
ITEM DESCRIPTION SPECIAL FEATURES BASE TYPE LAMP (OR COLOR CAP STYLES MTG. 

LED) TYPE COMBINATIONS HOLES 

BRITE· EYE Patented "Easy-Lamp" 
snap-in base_ Just insert 

P~nel or 15 standard Transparent caps Seven: Ball End, indicator in mounting c rcuit board T-l lamps in red, green, Lens end, Square, ,p. hole and press into mounting_ from 1.5 to amber, clear and Tubular, 
Microminiature position_ Terminals are Illack or 28 volts_ Life blue_ Translucent Cylindrical, 
incandescent gold plated for corrosion white color rating to caps in red, Macrodome and .191 
indicator light resistance and sure flow with or 100,000 green, amber, Digicap. LaUer 

of solder. Indicators 
mount on 0_225 centers without hours white, yellow. inscribed with 

and weigh less than ';' heatsink. leUer, Numeral 

gram_ Relampable from 
or symbol. 

front panel without tools. 

TRANS·EYE Microminiature Same features as Panel Mount 

incandescent BRITE-EYE. Plus built-in TE201 

~", indicator light base transistor (NPN) or 
Same as Same as Same as .191 TE202 

" with built-in compatibility with solid-
(PNP). BRITE-EYE BRITE-EYE BRITE-EYE 

transistor state circuits_ Resistor 
Black unless amplifier can be selected for 

compatibility with input. otherwise 
specified. 

GLO-EYE 
Same features as 
BRITE-EYE. Incorporates 
integral resistor which 

Microminiature permits preselecting life BEPRW Number95 Same as Same as .191 
neon indicator expectancy. 1fs watt (White) neon lamp_ BRITE-EYE BRITE-EYE 
light with built-in resistor can be any BEPRB USASI AIK 
resistor standard value. 390K (Black) type 

used unless otherwise 
specified. Neon lamp 
meets MIL-L-15098B 
specs_ 

~ 
Industrial 

Same features as 
Panel Mount 5v@60ma Four: Translucent One: Ball end .191 BRITE-EYE. Completely 

microminiature assembled with 5V. lamp Black lamp_ 50,000 cap in red, white, 
incandescent for low cost indicator for without hour life yellow, green_ 
indicator light industrial applications_ heatsink 

SLED Has "Easy-Lamp" snap-in 
base. Terminals are gold 

Microminiature plated for corrosion Panel Mount LED with One: Red None .191 
LED (Light resistance and sure flow Color-Black built-in 
emitting diode) of solder. SLEDs are resistor for 
indicator light supplied with built-in use with 5 

resistor to operate directly or 10v 
from 5, 10 or 15 volts. 

Shelly I Datatron Multi-Message Displays 
and Fiber-optic Readouts 

ITEM DESCRIPTION SPECIAL LAMP RECTICLES HOUSING ELECTRONICS BEZELS FEATURES TYPES MODULES 

SRO·90 12 message Patented rear T-l Any picture, Decode Snap-on or 
display projection display lamps symbol, characters, 8-4-2-1 BCD screw on 
maximum with front panel from numeral or leUer Modular I nput codes to types. 
message replacement lamps 3v to 28v that is 10 line decimal RFI and drip 
height .438" and reticles. unbased photographically proof 

Six line messages. reproducable. 

12 message Based Any picture, Decode Screw·on. 
display T-l symbol, character, 8-4·2-1 BC RF type. 

Same features as numeral or letter Also RFI maximum SRO-90 lamps that is 
Modular I n put codes to 

and drip message 5v to 28v 10 line decimal 
height 0.7" photographically types 

reproducable. available 

FRO· , Numeric 0-9 Single lamp per T-l Decode Same as 
Alpha-N, E, S, digit or leUer. unbased N/A Modular 8-4-2-1 SRO-90 
W, R, L • Arabic characters lamps. Input codes 

5v 

Ihelly/dototron 1562 REYNOLDS AVENUE / SANTA ANA, CALIFORNIA 92711 / (714) 540-9330 
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SEC. 2400 0 PANEL COMPONENTS (lNCL. LIGHTS & READOUTS) 

NOTES: "Electrodes are 12mm long for longer illuminated length. **NE2V has a small amount of radio active additive to reduce dark effect. 
Useful life of all standard brightness lamps is considered to be when light output reaches 50% of initial. 

NOTES: *Electrodes are 12mm long for longer illuminated length. **NE2U has a higher amount of radio active additive than the C2A. 
All high brightness lamps have a small amount of radio active additive to reduce dark effect. 

The following notes are common to all standard brightness lamps and high brightness lamps. 
Available with different resistor values to meet customer requirements for life and brightness. 
May be used on higher voltages in series with proper value rsistor. D.C. life is 60% of A.C. values. 
Lamps supplied with cleaned copper finish. May be furnished tinned. 

V SERIES VOLTAGE REGULATOR AND REFERENCE TUBES 

s,nalrte III", DIVISION OF GENERAL 
• • MI! INSTRUMENT 

, CORPORATION 

1933 Heck Ave., Neptune, New Jersey 07753 
333 Area Code 201-775-2490 • TWX 201-775-2255 

The lamps described are representative of the basic types 
manufactured by Signalite. For complete information on Neon 
Glow Lamps for circuit component and/or indicator applica
tions, specifications, or general information contact the factory. 

eem/1973 See YELLOW SECTION for Local Sales and Dilitributors' Offices Vol.2 0 527 
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~: THE SLOAN COMPAN'ti 
• SERIES 

7704 5AN FERNANDO ROAD BOX 367 

LENS 
BAYONET TYPE 
LENS STYLES AVAIL. - OS7, OSC7, Q7, 
THE SUFFIX (7) IS PERTINENT TO 864 OR 
874 SERIES ONLY 

874 

LENS 
BAYONET TYPE 
SAME AS 864 

855 

BODY STYLES 
AVAILABLE S OR SI 

LENS STYLES AVAIL. - STO, OS, OSC, Q, 

DRAWINGS 

A B c 

LENS STYLE 
DS 

Q 

DSC 

Flat, slightly projected 
lens gives 180· visi
bility. 
Lens differs on 855 -
se,e drawing. 

S 

Matte black anodized 
bezel prevents sidelight 
emission. Blends with 
dark colored panels; con
trasts with light colored 
panels. BI-COLOR has 
the added featu re, white 
when unlighted and col
ored lighted. 

Aluminum anodized bezel' 
(matte silver appearing) 
allows 180' visibility, 
blends with light colored 
panels; contrasts with 
dark colored panels. 
BI-COLOR has the added 
feature, white when un
lighted and colored when 
lighted. 

Aluminum anodized bezel 
(matte silver appearing) 
prevents sidelight emis· 
sion. Blends with light 
colored panels, contrasts 
with dark colored panels. 
B I'-COLOR has the added 
feature, white when un
lighted and colored when 
lighted. 

SE 

Edgelight for plastic 
panels. Small diameter 
light gasket minimizes 
wasted panel sp~ce. Can 
be relamped with gloved 
hands. 

TYPES 

SI 

Presents bright metal Presents bright metal 
Hex extending in front Hex extending in 
ofthe panel or in front of the panel orin 
of the shoulder wash- of the shoulder wash-

LENSSTLYE s Sf 

STO 
,,,, 

'164 '1\0 
=:'-'-==---------,=--=---:::----::7% er on the 51 model. er_ 
D !I. % % * DS,DSC.Q.QB '164 'JI. % 
M 'I!o % 

1it 
~~~-----~~~-~~~* I-----------------r---------------; 
~----_7.'_7!_--=----;;-* S5 SSI SE 

Presents 5/16" bright Presents 5/, 6" bright 
metal Hex extends metal Hex extends 
very little in front of very little in front of 
the panel or in front the panel Or in front 
of the shoulder wash- of the shoulder 
er on the 551 model. er_ 

FOR CURRENT SOURCE DATA CALL TOLL-FREE 800-645-9200 (IN N. Y. STATE CALL COLLECT (516) 294-0990) 
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SEC. 2400 • PANEL COMPONENTS (INCL. LIGHTS & READOUTS) 

SUN VALLEY, CALIFORNIA 91353 PHONE: (213) 875·1123 TWX: 910·498·2250 

LENS STYLE 

QB 

D 

MB 

M 

BODY 

SK 

Presents small 
knurled flange in 
front of the panel or 
in front of the shoul· 
der washer on the 
SKI model. 

SR 

Presents a small 
flange in front of the 
panel or in front of 
the shoulder washer 
on the SRI model. 

Matte black anodized 
bezel. Allows 1800 visi· 
bility. Blends with dark 
colored panels; can· 
trasts with light colored 
panels. BI-COLOR has 
the added feature, white 
when unlighted and col
ored when Ii ghte d. 

Skirted lens covers metal 
parts for neat panel ap
pearance. Large lighted 
surface assures pc 3itive 
indication. B I - COL 0 R 
has the added fe"ture, 
white when unlighted and 
colored when lighted. 

Offers the same fea· 
tures as Type M. Black 
metal trim. Both accom
modale T·13,~ based 
lamp or T-2 based neon 
lamp (NE2J or AIH types). 

Large lens for maximum 
visibility from all angles. 
Engineered to offer the 
most uniform light dis
tribution. Full 180 0 visi
bility. 

SKI 

Presents small 
knurled flange in 
front of the panel or 
in front of the shoul· 
der washer. 

SRI 

Presents a small 
flange in front of the 
panel or in front of 
the shoulder washer. 

LENS COLOR 

TRANSPARENT 
RL - Red 

*BL - Blue 
*GL - Green 
AL- Amber 
CL - Clear 

TRANSLUCENT 
RLUC - Red 
WLUC -White 
BLUC- Blue 
GLUC- Green 
ALUC-Amber 

*Not recommended for use with neon lamps. 

GENERAL PURPOSE 
ITransl"cent 
R - Red 
W - White 
B - Blue 
G - Green 
A - Amber 

lEXAN lENS MATERIAL 
ITransparentl ITranslueent) 
Rl - Red RlUC - Red 
Bl - Blue WlUC - White 
Gl - Green BlUC - Blue 
Al - Amber GLUC - Green 
Cl - Clear AlUC - Amber 

LAMP 
TYPE 

T·10/.0 OR T·2 
INCANDESCENT 

OR 
T·13.4 BASED 

LED 

T·13.4 
INCANDESCENT 

OR 
T·10/.0 BASED 

LED 

HOW 
TO ORDER 

EXAMPLE: 

864 RL 

T , 
Model No. Lens Color 

DSC T -1 0/.0 Based Lamp 

t 
Lamp Type 

T 
Lens Style 

EXAMPLE: 

T t t 
BodyType LensColor Color Coding 

D BI·COLOR BASED LAMP 

t t 
Lens Style Lamp Type 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645·9200 (IN N.Y. STATE CALL COLLECT (516) 294·0990) 
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THE SLOAN COMPANY 
SERIES DRAWINGS 

7704 SAN FERNANDO ROAD BOX 367 

LENS STYLE 

Matte black anodized bezel pre
vents sidelight emission. Blends 
with dark colored panels; con
trasts with light colored panels. 
al·COLOR has the added feature. 
white when unlighted and colored 
lighted. 

DSC 

Matte black anodized bezel. Allows 
180 0 visibility. Blends with dark 
colored panels; contrasts with light 
colored panels. BI-COLOR has the 
added feature. white when un
lighted and colored when lighted. 

S 

Q 

Aluminum anodized bezel (matte 
silver appearing) allows 180 0 visi
bility, !tlends with light colored 
panels; contrasts with dark colored 
panels. SI·COLOR has the added 
featUre, white when Unlighted and 
colored when lighted. 

Aluminum anodized bezel (matte 
silver appearing) prevents sidelight 
emission. Blends with light colored 
panels, contrasts with dark colored 

f:ant~l;e, ~~i12l~~en h~snli~hhetedd~~~ 
colored when lighted. 

STO 

Flat, sri ghtly projected 
lens gives 180° visi· 
bility. 

Presents bright metal Presents bright metal 
Hex extending in front Hex extending in front 
ofthe panel or in front of the panel or in front 
of the shoulder wash- of the shoulder wash-
er on the 51 model. er. 

FIXED LEO WE RECOMMEND A TRANSPARENT LENSED LENS TO BE USED FOR APPLICATIONS REQUIRING 
A BASED LED. IF TRANSLUCENT LENS IS DESIRED WE RECOMMEND NO LENSING IN 
THE LENS. 

2L5 
2G5 
2A5 

1-1 

1-1% 

Vo1.2·S30 

SERIES DRAWINGS 

23/64" 

DC Power Dissipation 
DC Forward Current 
Peak Forward Current 
Operating & Storage Temperature 
light Output 
Wave length 
Speed of Response 
Capacitance 
Forward Voltage 

Reverse Voltage (Breakdown) 

DC Power Dissipation 
DC Forward CUrrent 
Peak Forward Current 
Operating & Storage Temperature 
Light Output 
Wave length 
Speed of Response 
Capacitance 
Forward Voltage 

Reverse Vortage (Breakdown) 

100 MW 
50 rnA 
Mil Std 750 
-55°G to + 1000G 
0.8 millicandela typical at 20 ,rnA 
655 nm 
15 ns 
200 pF 
1.6 V typical and 2.0 V 
maximum at 20 rnA. 
Higher voltages and different 
currents upon request 
3.0 V minimum for 1 R = 

10 MICRO-AMPS 

225 MW 
SO rnA 
Mil Std 750 
-55°C to + 100°C 
2.0 millicandela typical at 15mA 
690 nm 
15 ns 
lOa pF 
2.IV to 2.SV 
at 20 rnA. 
5V TTL applications with 
internal resistor at 15 rnA 
4.0 V minimum for 1 It = 

10 :\fICRO-..\:\(J'S 
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SUN VALLEY, CALIFORNIA 91353 PHONE: (213) 875-1123 TWX: 910-498-2250 

LENS COLOR 

General Pu rpose 
Lens Matenals 
(Translucenl) 

R - Red 
W-Whlte 
B - Blue 
G - Green 
A - Amber 

R - Red 
W - White 

"8 - Blue 

Lexan 
Lens Matenals 
(Transparent) 
RL - Red 
BL - Blue 
GL - Green 
AL - Amber 
CL - Clear 

"'G - Green 
A - Amber 
C - Clear 

(Translucent) 
RLUC - Red 
WLUC - White 
BLUC - Blue 
GLUC - Green 
ALUC - Amber 

"Not recommended for use with neon lamps. 

LENS COLOR 
• Red, White" and Clear Lens 
• Forward Voltage: 5.0± .3V for TIL Logic or Other Low 

Voltages as Needed 
• Resistor Built-In for Voltage Needed (Over 2 Volts) 
• Dome or Flat Lens 
• Choice of Wire-Wrap* - Solder or Connector Terminals 
• Soldering Conditions: 230 0 G for 5 Seconds Maximum 

The versatile T-1 based LED is available in white diffused 
only. It features forward voltage of 1.6V typical and 2.0V 
maximum for 20 milliamps. Light output is 0.8 millicandela 
typical at 20 mi IIiamps. This rugged and dependable unit 
is just one reason Sloan is known throughout the world as 
"the Indicator light people." 
The Sloan T-1 based LED is designed to offer diode reliabili
ty as a replaceable unit in T-1 hardware. For example, this 
versatile device can be installed in a Sloan Pee Cee Unit 
for circuit board mounting (101 or 111 series). For panel 
applications, we recommend our popular front replaceable 
panel mounted (102 series) indicator lights. 

The versatile T-13/4 based LED is available in either clear 
red, white diffused, or red diffused. It features forward volt
age of 2.1 V typical and 2.8V maximum for 20 milliamps. 
Light output is 2.0 mi "icandela typical at 15 miliamps. 

The Sloan T-l3til based LED is designed to offer diode relia
bility as a replaceable unit in T-l3til hardware. For example, 
this versatile deviCe can be installed in a Sloan Pee Cee 
Unit for circuit board mounting (864 or 874 series). For 
panel applications, we recommend our popular front re
placeable panel mounted (!l55 series) indicator lights. 

LAMP TYPE HOW TO ORDER 

T-l 
UNBASED LAMP 

MIL SPEC OR COMM. 

105S -

\ 
Model No. 

858 

T 

R - MIL. or COMM. 

\ "-Lens Color Mil. Spec. or 
Commercial Bulbs 

c AlB 220K 

f T T 

T-l, T-l% OR T-2 
UNBASED 

INCANDESCENT 
OR NEON LAMP 

Model No. lens Color Lamp Type *Resistor 

HOW TO ORDER 
EXAMPLE 

2G5 S 
2A5 S 

/\ 
Model No. Terminals 

RTL -F L 

~/"'~ 
Characteristic Style 

5/15 

T\ 
Lensing Voltage Current 

S - Solder 

Color 

R- Red 

W -Wire-Wrap W - White 

C - Connector C - Clear 

TP - Transparent F - Flat 

TL - Translucent 0 - Dome 

P - Plain 

L - Lensed 

5 Volts 25 mA 
Omit this callout tor 

2vollnoresislor 

EXAMPLE, lWDB - 5/15 

----~ "'-----LED SIZE OPTICAL CHARACTERISTICS BASED ~ VOLTS/CURRENT 

WD = White Diffused 
C = Clear 

B = Based 

EXAMPLE: 175 woe - 5/15 

OMIT THIS CALL
OUT NO RESISTOR 

5/15 

----~ ~-----LED SIZE OPTICAL CHARACTERISTICS BASED ~ VOLTS/CURRENT 

175=T-13';" WD = White Diffused 
C = Clear 

RD = Red Oiffused 
R = Red 

B = Based OMIT THIS CALL
OUT NO RESISTOR 

5/15 
5/33 

FOR CURRENT SOURCE DATA CALL TOLL-FREE 800-645-9200 (IN N. Y. STATE CALL COLLECT (516) 294-0990) 
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,,1 ... 

SaLtCa PILOT AND INDICATOR LIGHTS 

lK14 SERIES 
Rear mounts in panel not more than .085" 
thick. Mounting hole .310" - .320" 
LAMP: High brightness neon is standard with 
complete range of attached resistors available. 
Miniature incandescent in T-1 % size available 
in range of 1.3 volt thru 28 volt. 
COLORS: Lens colors are available in complete 
spectrum both in transparent ljnd translucent 
material. 
Recognized under the component program of 
U/ Land CSA approved. 

"L" SERIES 
Molded from DuPont lytel 101. Standard colors 
are black or white, custom colors available 
upon request. 
Optional: When ordering metal bezel, stainless 
steel is standard. Consult factory for other 
finishes. 
Recognized under the component program of 
U/ Land CSA approved. 

"M" SERIES 
These compact units snap securely without ad
ditional hardware into .940 by .440 inch open
ing. Material thickness .031" - .093". 
LENS: M Series with "H" lens features a .8S5 
by .315 inch lens face - .170" high offering 
excellent raised lighting characteristics with a 
choice of colors. (Imprinting available). 
M Series with "F" lens affords a full .860 by 
.315 inch lighting face ideal for hot stamping 
legends, even two lines if desired. 
BODY COLORS: white or black available. 
LEADS: Black plastic 105 0 C leads 6" long ends 
stripped Ih" and tinned are standard. Any de
sired length and colored leads can be readily 
supplied. In addition, these .Ieads can be pro
vided with a variety of terminations - ring, fe
male flag, etc. M series can be supplied with 
.250" or .187" male spades. 

UR" SERIES 
These rectangular lights snap in securely (with-

3L SERIES (with built-in resistor) out additional hardware) into 1.312 or 1.280 
3S SERIES (resistor in lead) by .37S inch opening. Material thickness range 
These compact lights snapfit in a S{ 16" hole. .030{ .080 inch. 2R requires 1.280" by .812 
No additional hardware is necessary. Extended inch mounting hole. 
portion is .350 diameter by .110 inch high, Recognized under the component program of 
while body length below shoulder is 1.420" U{ Land CSA approved. High brightness neon 
long on 3L and .940" long on 3S. lamps with appropriate built-in resistors to as-
Recognized under the component program of sure long life while achieving desired bright-
U{L and CSA approved. High brightness neon ness. Complete range of incandescent lamps 
lamps with appropriate resistors to assure long also available. 

5S AND 5L SERIES 
These stylish round body lights with chrome 
plated bezel mount into Vz" hole and are 
secured by snapfit feature. The overall body 
length below the bezel is .900" on the 5S and 
1.120" on the 5L. 
Recognized under the component program of 
U/L and CSA approved. High brightness neon 
lamps with appropriate resistors to assure long 
life while achieving desired brightness. Com
plete range of incandescent lamps also available. 
LENS: A choice of lens styles and colors avail
able. Nylon or Lexan material. 
BEZEL: Decorative bezels in various finishes 
available (chrome plated is standard). 
LEADS: Black plastic 105 0 C leads 6" long, 
ends stripped Vz" and tinned are standard. Any 
desired length and color leads can readily be 
supplied. In addition, these leads can be pro
vided with a variety of terminals, ring, female 
quick connect, male spade, etc. 

5T SERIES 
HOUSING: lytel 101, White is standard. How
ever, Black, Red and other colors are available. 
Fits in Vz" mounting hole (snap fit). 
RATING: Same as 5S - SL SERIES 
LAMP: High brightness neon is standard with 
complete range of attached resistors available. 
Miniature incandescent in T-l % size available 
in range of 1.3 volt thru 28 volt. 
LENS: Various styles with internal facets for 
maximum light refraction. Available in Lexan 
and Nylon. 
COLORS: Lens colors are available in complete 
spectrum both in transparent and translucent 
material. 
BEZEL: Optional, available in chrome or other 
finishes. Square or round depending on lens style. 

life while achieving desired brightness. Com· LENS: Ideal for vertical or horizontal hot stamp S222 SERIES 
plete range of incandescent lamps also available. legends. These 1.150 by .250 inch lenses are These lights snap securely without additional 
LENS: F4 and FS* lens is offered in a variety offered in a variety of colors (nylon or lexan). hardware into a rectangular opening 1.200 by 
of colors and available in nylon or lexan. Split lens variations also available (2R and 4R .640 inch. Material thickness .045 to .065 inch. 
Decorative bezel with various finishes upon reo Series). LENS: Choice of colors available (nylon and 
quest. Chrome is standard. BEZEL: Decorative bezel in various finishes acrylic). Red, white, amber, clear. 
BODY COLORS: White is standard although available (black, bright brass, etc.) Chrome LEADS: S222 Series provided with screw termi-
body can be molded in any color. plate is standard. nals, S222-A with wire leads. S222-B provided 
LEADS: Same as 5S. LEADS: Same as M SERIES. with .2S0 male spade terminals. 

SORENSON LIGHTED CONTROLS, INC. 9th Floor, 1428 Brickell Ave., Miami, Florida 33131 
FOR CURRENT SOURCE DATA CALL TOLL·FREE 800-645-9200 (IN N. Y. STATE CALL COLLECT (516) 294-09901 
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SEC. 2400 0 PANEL COMPONENTS (INCL. LIGHTS & READOUTS) 

Sperry displays and accessories 
a majc)r advance in digital display technology 

SPERRY CLOCK DISPLAY ~ 
SP-IOO Series is specifically designed for 12-hour 

and 24-hour clock applications. Units can be used in 
all dc and multiplexed applications and interface with 
MOS/LSI clock chips. Digits are %" high, 12-hour unit 
includes AM and PM alpha read-outs. Natural color is 
an eye appealing orange. Red is available with filters. 

Cost is below $1.75 per digit in 1,000 unit quantity. 

SPERRY DISPLAY MODULE~ 
The SP-800 Series display module is available in 

1 %, 2, 2%, and 3 digits and is horizontally stackable. 
Digit height is %". The module contains the display, 

monolithic decoder/drivers, latch and optional 
counter all pre-wired ready for simple installation and 

hook-up. Standard units are orange. 
Red filtered units are optional. 

... VERSATILE SPERRY PLANAR DISPLAYS 
Unique Sperry SP-300 and SP-700 Series 
seven-segment displays appear as continuous 
characters and can be read in direct sunlight. Both 
1/3" and 1/2" character heights offer 130· viewing 
angle, accurate viewing up to 40', low power 
requirements, proven reliability, and low, low cost. 
Units designed for multiplexing operation and 
MOS/LSI interface available. Ph, 2, 3, and 2% digit 
units, horizontally stackable, are offered. 

...SPERRY PANEL DISPLAY 
This nine-digit unit, the SP-400 Series, has a character 
height of 114" and is designed for hand-held and 
desk calculators as well as other multi-digit equipment 
applications. Unit is designed for multiplex operation 
and interfaces directly with MOS/LSI circuits. 
A decimal point/comma is provided with each digit. 
Cost is below $1.75 per digit in 1,000 unit quantity. 

"'SPERRY CUSTOM UNITS 
Sperry has a proven capability to design and 
produce custom displays for unique applications. 
Alpha readouts such as OHMS, VOLTS, AMPS, MPH, 
GPM and others can be combined with NUMERIC 
digits for special displays. You are invited to 
discuss your custom requirements with Sperry. 
P.O. Box 3579 / 350 North Hayden Road 
Scottsdale, Arizona 85257 
Telephone: (602) 947-8371 / Telex: 667-498 

...JLSI=E~Y -,r INFORMATION DISPLAYS 

There's more eye appeal in Sperry@Displays! 
FOR THE NAME OF YOUR SPERRY "OFF-THE-SHELF" DISTRIBUTOR OR YOUR SPERRY ENGINEERING REPRESENTATIVE 

CALL TOLL-FREE 800-645-9200 
(IN N.Y. STATE, CALL COLLECT, 516-294-0990) 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2 0 533 



Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

~lLJ['lI':rnJ I YOUR COMPLETE SOURCE FOR 

INDICATING DEVICES 
• SWITCHES • INDICATORS • LAMPS • READOUTS • DISPLAY PANELS AND SYSTEMS 

TEC-LlTE offers you one-stop service for all your display/con
trol needs with a multitude of highly reliable, economically 
priced devices. Choose from a wide variety of body styles, ter
minals, lens colors, mounting options, operating ranges, switch 
types, plus other options such as RFI shielding. Many products 
are also available on 24-hour delivery; write for Cat. No. 955. 

@ 

© 
® 

CD 

® 

® 
@ 

All devices on this page shown approx. actual size 

1Et ~RpORATEO 

® 

And if what you need isn't in our inventory we'll custom build 
it for you at a surprisingly low cost. TEC has over 8,000 special 
designs on file - both electrical and mechanical- so let us 
help you with your unique requirements. Write for detailed 
specifications on items listed on these TEC-LlTE pages, plus 
information on complete line of display and control products. 

TRANSISTOR CONTROLLED 
SWITCHES AND . INDICATORS 
A. TBl Series. Switch/indicator with permanently wired 
neon lamp and N.O. or N.C. SPST or N.D. & N.C. SPDT 
momentary switch with contact rating of 100 mA @ 
120 VAC. Mounts in 3/s" hole on Sfs" centers. 

B. TIB/Tll Series. TI B is switch/indicator as above, but 
with replaceable incandescent lamp. TIL is indicator 
only, controlled by signals as low as 3 mA. 

C. TMl Series. An indicator with memory that turns on 
with signals as low as 2 I"S @ 0.5 mAo Has replaceable 
incandescent lamp and 5 indicator-switch options: no 
switch; N.O. SPST; N.C. SPST; N.O. & N.C. SPDT-DB; 
and reset/press-test. Switch contact rating is 100 mA 
@ 120 VAC. Mounts in 3/S" hole on Sfs" centers. 

D. MTL Series. Miniature indicator with permanently 
wired neon lamp controlled from signals as low as 1.5 
v(Jlts. Mounts in 3fs" hole on s/s" centers. 

E. STl Series. Subminiature indicator with permanently 
wired neon or incandescent lamp controlled by signals 
as low as 1 mAo Mounts in 114" hole on 3/S" centers. 

All of the above devices are also available as IC-com
patible units designed to operate from the low-level out
puts of DTL and TTL IC modules. Write for Cat. No. 571, 
"Transistor Controlled Indicators & Readouts for IC's." 

F. STCl Series. Subminiature indicator with replaceable 
incandescent lamp cartridge that plugs into logic sec
tion. Mounts in 114" hole on 3fs" centers. 

G. lVB/lVN Series. LVB is switch/indicator with per-. 
manently wired neon lamp and N.O. or N.C. SPST or 
N.D. & N.C. SPDT-DB momentary switch with contact 
rating of 100 mA @ 120 VAC. LVN is indicator only, 
operating from supply as low as 2 volts. Mounts in 3/S" 

hole on Sfs" centers. 

H. MTLED Series. Indicator with rugged, long life, high 
brightness red or green LED. Interfaces directly with 
DTL and TTL IC logic. Supply is 5 VDC. Mounts in 3fs" 
hole on Sfsll centers. 

I. SSTl Series. Subminiature version of MTLED above 
with the same characteristics. Red LED only, but can 
accommodate green or yellow LED by adding external 
resistor. Mounts in 114" hole on 3fs1l centers. 

J. l·1017 Series. Cartridge indicator with DTL and TTL 
interface and red or green LED. Supply is 5 VDC. Mounts 
in .290" hole on V2" centers with spring steel clip. 

9800 NORTH ORACLE ROAD 

TUCSON, ARIZONA 85704 

(602) 297·1111 TWX 910-952-1377 

All Specifications Subject To Change Without Notice 
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SWITCHES AND INDICATORS 
A. S-501 Series. Bounce-free buffered logic switch with 
momentary contact eliminates bounce inherent in any 
mechanical switch. Mounts in %" hole on 5/8 " centers. 

B. PBL/ PBS Series. PBL is alternate or momentary ac
tion switch/ indicator with 3 switch capacities: 5 amp, 
15 amp, and 100 .mA. Replaceable incandescent, neon 
or LED lamp. PBS is switch only. Mounts in %" hole 
on Sfs" centers (5 amp, 100 mA models) or 314" centers 
(15 amp model). 

C. PTL Serir.s. Indicator with replaceable incandescent 
or neon larr.p and press-to-test feature. Mounts in %" 
hole on "0" centers. 

O. MBL/MBS Series. MBL is miniature switch/indicator 
with N.O. or N.C. momentary contact and permanent in
candescent or neon lamp. MBS is switch only with N.O., 
N.C. or N.O. & N.C. contact. Mounts same as PTL above. 

E. MOL Series. Miniature indicator with permanent in
candescent or neon lamp. Mounts same as PTL above. 

F. SBL/SBS/SIL Series. Subminiature devices. SBL is 
a switch/ indicator with N.O. SPST momentary contact 
and permanent incandescent or neon lamp. SBS is 
switch only; SIL indicator only. Mounts in W' hole on 
3/8" centers. 

G. S3L Series. Subminiature tri-lite indicator offers 3 
information display capabilities in 1 unit. Houses 3 
incandescent lamps with red, green and amber color 
filters. Mounts in %" hole on %" centers. 

H. FML Series. Miniature front-mounting indicator with 
permanently wired incandescent or neon lamp. Mounts 
in 3/8 " hole on 112" centers. 

I. RBL Series. Switch/indicator with replaceable incan
descent or neon lamp; 1 amp, 2.5 amp and 100 mA 
switch capacities; and 4 momentary contact switch 
types. Mounts in 3/8" hole on "," centers. 

J. ROL Series. Indicator with replaceable incandescent 
or neon lamp in a variety of models: front and rear 
mounting; with or without bezel; and lens with diameter 
of .332" (as shown) or .468". Mounts in 3/8 " hole on 
,!{o" centers or 1%," hole on 1J{t centers. 

K. SOL Series. Ultraminiature indicator with incandes
cent or neon lamp. Mounts in 1h'4" hole on %" centers. 

L. S-1001 Series. PCB-mounted, 4-position, N.O. main
tained rotary switch for computers, amplifiers, tach
ometers, etc. 

M. RCL Series. Replaceable indicator light with incan
descent lamp in 3 lens styles. Mounts in RCL cartridge 
holder or on panel with spring steel clip. 

N. S-105 Series. Combines attractive panel appearance 
and large pushbutton surface with a variety of TEC-LlTE 
indicators and switch/indicators - 8 different models 
with various operating ranges and switch/terminal op
tions. Mounts in .785" x .882" hole on I" centers. 

O. MCL Series. Miniature cartridge light with incandes
cent or neon lamp and square or round lens. Mounts in 
'K6" hole on 112" centers with spring steel clip. 

1Et ~APOAATEO 

SEC. 2400 • PANEL COMPONENTS (INCL. LIGHTS & READOUTS) 

YOUR COMPLETE SOURCE FOR 

INDICATING DEVICES 

® 
© @ 
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All devices on this page shown approx. actual size 
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Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

~ILlI'JrlE I YOUR COMPLETE SOURCE FOR 

INDICATING DEVICES 
LED's: LAMPS • INDICATORS • SWITCH/INDICATORS • DIGITAL READOUTS • DISPLAY PANELS 

® 

All devices on this page shown approx. actual size 

1Et ~ApOAATEO 

A. LS/LL Series. Direct replacements for flange-based 
TB4 incandescent or neon lamps. Internal resistors 
adapt units for 5 to 28 VDC operation. Red or green LED. 

Indicators B through F have the following common fea
tures: black or clear anodized aluminum bodies; red or 
green LED's; and internal resistors that adapt units for 
2 to 28 VDC operation (L-1016 and L-1021) or 5 to 28 
VDC (L-1010, L-1015 and L-1020). 

B. L-l 01 0 Series. Mounts in .290" hole on V2" centers 
in solderless cartridge holder or with spring steel clip. 

C. L-l015 Series. Has flat top or spherical lens in red, 
green or clear. Same mounting as above. 

D. L-l016 Series. Same as L-1015 above, but with .025" 
square wire-wrap terminals. 

E. L-l020 Series. Mounts in ~t hole on Sfs" centers in 
cartridge holder or lead wire connectors. 

F. L-l021 Series. Flat top or spherical lens in clear, 
red or green. Mounts in ¥a" hole on '){t centers. 

G. L-l025 Series. Panel-mounted, super-miniature indi
cator is only 2)£4" long. Red diffusing LED appears black 
in "off" state. Mounts in %" hole with clip provided. 

H. L-l030/L-l031 Series. Compact, PCB-mounted indi
cators solder directly to board in );,," holes. L-1030 has 
same LED as L-1025 above. L-1031 has red, green or 
yellow LED with a red, green, yellow or clear lens. 

I. 5-1022 Series. Switch/indicator with red or green 
LED and momentary N.O. or N.C. switch. Operates from 
2 to 28 VDC supply. Mounts in 3fs" hole on 110" centers. 

J. L-l022 Series. Indicator with red or green LED, 2 
to 28 VDC supply. Mounts in 3/a" hole on 11." centers. 

K. SS6;"/SSIL Series. Subminiature devices available 
with red, green or yellow LED's and red, green, yellow 
or clear lenses. SSBL has SPST-N.O.-DB switch and 
uses 5 VDC supply. SSIL is indicator only and uses 5 
to 28 VDC supply. Mounts in %" hole on 3/a" centers. 

L. L-1040 Series. Ultraminiature indicator with red LED 
and clear or red lens. Uses 5 to 28 VDC supply. Match
ing switch (S-1040) has momentary N.O., N.C., or N.O. 
& N.C. contact with rating of 100 mA @ 28 VAC. Mounts 
in .170" hole on centers as close as .300". 

M. SSR Series. IC-compatible digital readouts with char
acter heights of .270", .334", .600" and .770". All models 
have 7-segment decoder/ driver with memory option and 
accept 1, 2, 4, 8 BCD inputs. Units include lamp test, 
non-driven decimal point, automatic blanking provision. 

N. L-l050/L-l051 Series. Display assemblies consist'tng 
of LED's mounted in chrome-finished bezels. Red diffu
sing LED's appear black in "off" state. L-I050 (shown) 
holds up to 10 LED's; L-1051 holds up to 20 LED's. 

NOTE: All devices with green or yellow LED's are avail-
able only with 5-volt rating. 

9900 NORTH ORACLE ROAO 
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SEC. 2400 • PANEL COMPONENTS (INCL. LIGHTS & READOUTS) 

Shown approx. 
70% actual size 

Shown approx. 
50% actual size 

DISPLAY SYSTEMS 

Shown approx. 
25% actual size 

© 

@ 

D. DATA·PANEL® Display Systems. These integrated displays 
cost less per point than individual indicators and cut installa
tion work by 50% or more. Messages and symbols are bril
liantly and colorfully conveyed in a single viewing plane, and 
optimum use of IC's lowers cost and increases reliability. 
A DATA' PANEL Display System easily interfaces with your 
system, particularly if a computer is involved, and may be 
inst.llied in consoles, racks or walls. Just a few applications 
are: data processing, communications, materials handling and 
dispatch. Size limitation is 3 feet square. 

E. DATA-LINE Display Modules. Combine switches, indicators 
and message displays in an in-line modular package that 
complements basic DATA·PANEl Display System design. Gives 
designers a new, completely modular information display 
device for computers, industrial control and guidance systems, 
peripheral equipment, instruments, etc. Modules can be gang
mounted and are available in lengths up to 4 feet. 

F. DATA-MONITORTM Annunciator Systems. A natural exten
sion of our DATA·PANEl Display Systems, these systems 
with memory logic provide high-density alarm displays at 1/3 
the cost and 1/9 the space of conventional annunciators. 
Compact device is only 61/2" high by 111/2" wide and combines 
flashing alarm with audible alarm. 

1£t ~RPORATEO 

YOUR COMPLETE SOURCE FOR 

INDICATING DEVICES 
TRANSISTORIZED READOUTS AND DISPLAY DRIVER 

A. TSR-71 Series. Incandescent segmented readout with IC 
logic control uses RCA Numitron tube for bright 7000 ft/l, 
wide-angle, single-plane display. MSI/IC logic provides BCD 
decoder I driver plus counter and buffer memory options. 
Driven decimal point or nonsignificant zero blanking (or 
ripple blanking for intensity control) are also offered. Display 
tube has 7-bar matrix .610" high. Mounts on .90" centers. 

B. TPD Series. Solid state lamp control module designed for 
lEE Series 10 and 120H high-brightness projection readouts. 
Controls 6, 12 or 28 VDC incandescents from logic levels as 
low as 1 mAo Other lamp supply voltages can be accommodated 
on special order. Also avai lable as MTPD Series - designed 
to operate from low level outputs of DTl and TTL IC modules. 

C. TNR-70 Series. Ul listed, ultracompact readout with rugged, 
low-power neon N IXI E® tube offers 2 logic level options and 
4 logic function options. Accepts 1, 2, 4, 8 BCD inputs and 
is avai lable with memory andlor decade counter. Characters 
are .610" high. Mounts with just 2 screws on I" centers. 

Shown approx. 40% actual size 

Shown approx. 25% actual size 
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Introducing 

D.I.I.L. EEM: 
Your Instant Source of Product Information 

One swift, toll-free call is all it takes. 

Dial 800-645-9200 
" 

Or, in N. Y. State, call 516 - 294-0990 collect. 

Immediately, our technical operators will tell you where 
you can find the products and services you need. They 

will provide you with the name of the supplier in' your area, 
and direct you to the appropriate white pages of EEM 

for additional product catalog data. 

This vital information is yours, 
at absolutely no cost. 

It's a service of the EEM System: 
Keeping you better informed. 

United Technical Publications 
645 Stewart Ave., Garden City, N. Y. (516) 248-9700 



SEC. 2400 • PANEL COMPONENTS (lNCL. LIGHTS & READOUTS) 

TUNG-SO~ DIGITAL AND 
ALPHANUMERIC DISPLAYS 

VACUUM TYPES 

DIGIVAC ~GM VACUUM FLUORESCENT DISPLAYS 

DT1704C 
Numerals 0 to 9 
and 14 letters 

DT1705E 
with 

decimal point 

This Tung-Sol development, which created a whole new set 
of digital display standards, is now made in a narrower con
figuration that reduces the space required for array applica
tions. Low voltage, low power drain (25 V and 1.6 V) is ideal 
for low signal level requirements, especially battery-operated 
equipment. Digivac S/G displays meet MIL specs. They em
ploy standard miniature tube bases and have inexpensive 

INCANDESCENT TYPES 

DT1707C 
plus/minus 

one, decimal 

DT1719A 
plus/minus 

logic/driver requirements. Display is single plane with 
space-age-type segmented characters. Solderable-Iead op
tion provides for circuit board mounting. Common filters 
provide unlimited color selection for identification, or to 
heighten contrast. Illustrated types are standard. Other sym
bols on special order. 

7 Segments,16 Segments, Stacked, Integrated, Status Indicators 

Designed to provide optimum contrast under ambient light 
conditions. Light shades are not needed. Tung-Sol displays 
function in extreme environmental conditions. The 20 mA and 
70 mA lamp banks are mechanically interchangeable. 

7 Segments-Display) through 9. 

16 Segments-Full alphanumeric display. 

Integrated-Monolithic construction requires less width 
per character. Individually replaceable lamp blocks, 
or individually replaceable lamps. 

Status Indicators-Fixed messages, or symbols, to 
specification. Supplied readable when off, or 
completely blank. 

TYPICAL CONFIGURATIONS 

C [J II E:: -- C-_. 21 

TUNG-SOL DIVISION I Wagn~r Electric Corporation 
630 w. Mt. Pleasant Avenue, Livingston, N.J. 07039 / TWX: 710-994-4865 Phone: (201) 992-1100; (212) 732-5426 
Trademark "TUNG-SOL" Req. U. S. Pat. Off. and Mareas Reqistradas 
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Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

TUNG-SOa: SUBMINIATURE LAMPS 
All base and bulb types for read-out and indicator applications 

SPECIFICATIONS: T-1 3 14 LAMPS 

ELECTRICAL CHARACTERISTICS t PHVSICAL CHARACTERISTICS 

Lamp Design Design Nominal Average Midget Max. Bulb amen 
No. Volls Current Light Output Rated Llle Base Style Dlam. MOL Type LCL Appllcatlol) 

FII 

331 1.35 .06 .02 CP 500 Flange .230 .625 S-2 .375 Indicator(4) 

440 1;5 .05 .012 CP Indel. Flange .230 .625 C-2R .375 Indicator 

1769 2.5 .20 .20CP 500 Screw .230 .718 C-2R .500 Indicator 
1767 2.5 .20 .20CP 500 Screw .230 .625 C-2R .500 Indicator(4) 

*364 2.5 .40 .28 CP 5000 Flange .230 .625 C-2R .375 Indicator 
4(1) 2.5 .40 8001t.-cd(S) Indel. Groove .240 .813 C-2R Read-out 

4S(I) 2.5 .40 12501t.-cd(6) Indel. Groove .240 .813 C-2R Read-out 
1748(1)(2) 2.5 .40 8001t.-cd(S) Indel. 3/4 "Leads .240 .718 C-2R Read-out 
1748S(1 )(2) 2.5 .40 12501t.-cd(6) Indel. 3J4"Leads .240 .718 C-2R Read-out 

*2169(2) 2.5 .35 .21 CP 10.000 o/s" Leads .230 .520 C-2R Indicator 
1738(2) 2.7 .06 .04CP 6000 3/4 " Leads .230 .520 C-2R Indicator 

338 2.7 .06 .04CP 6000 Flange .230 .625 C-2.R .375 Indicator 
342 6 .04 .03 CP 10,000 Screw .230 .718 C-2V .500 Indicator 
345 6 .04 .03CP 10,000 Flange .230 .625 C-2V .375 Indicator(4) 
328 6 .20 .60 CP 1000 Flange .230 .625 C-2R .375 Indicator(4) 
337 6 .20 .60CP 1000 Groove .230 .625 C-2R .375 Indicator 

1768 6 .20 .60CP 1000 Screw .230 .625 C-2R .500 Indicator(4) 
1730(2) 6 .04 .03 CP 10,000 1" Leads .230 .520 C-2V Indicator 

.2134(2) 6 .04 .03 CP 10,000 PI,' Leads .230 .520 C-2V Indicator 
1784(2) 6 .20 .60 CP 1000 %" Leads .230 .520 C-2R Indicator 

*380 6.3 .040 .02 CP 50.000 Flange .230 .625 C-2V .375 Indicator 

1739(2) 6.3 .075 .25 CP 1000 SIs" Leads .230 .520 C-2R Indicator 
1775 6.3 .075 .25CP 1000 Screw .230 .625 C-2R .500 Indicator(4) 
350 6.3 .15 .45 CP 3000 Flange .230 .625 C-2R .375 Indicator(4) 
349 6.3 .20 .50 CP 5000 Flange .230 .625 C-2R .375 Indicator 

*379 6.3 .20 .40 CP 50,000 Groove .230 .625 C-2V .375 Indicator 

*381 6.3 .20 .40 CP 50,000 Flange .230 .625 C-2V .375 Indicator 
2112(2) 6.3 .20 .50CP 5000 o/s" leads .230 .520 C-2R Indicator 

*2181 (2) 6.3 .20 .40 CP 50,000 %" Leads .230 .520 C-2V Indicator 
344 10 .014 .002 CP 5000+ Flange .230 .625 C-2F .375 Iridicator(4) 
367 10 .04 . 10CP Indel . Flange .230 .625 C-2V .375 Indicator 

374 10 .014 .006 CP 5000 Flange .230 .625 C-2F .375 Indicator 
1869(2) 10 .014 .002 CP 5000+ O/S" Leads .230 .520 C-2F Indicator 
1917(2) 10 .014 .006 CP 5000 5/a" Leads .230 .520 C-2F Indicator 
2107(2) 10 .04 .10 CP Indel. 5/s" Leads .230 .625 C-2V Indicator 

-2207 10 .04 .10 CP 20,000 Groove .230 .625 C-2V .375 Indicator 

384 11 .025 .05 CP 2000 Flange .230 .625 C-2F .375 Indicator 
1916(2) 12 . 019 .012 CP Indel . 0/8" Leads .230 .520 C-2V Indicator 

*336 14 .08 .50 CP 750 Groove .230 .625 C-2F .375 Indicator 
*373 14 .08 .50CP 750 Screw .230 .718 C-2F .500 Indicator 
382 14 .08 .30 CP 50,000 Flange .230 .625 C-2F .375 Indicator 
386 14 .08 .30 CP 50.000 Groove .230 .625 C-2F .375 Indicator 
330 14 .08 .50 CP 750 Flange .230 .625 C-2F .375 Indicator(4) 
1705(2) 14 .08 .50 CP 750 1" Leads .230 .520 C-2F Indicator 
2182(2) 14 .08 .30 CP 50,000 5fs" Leads .230 .520 C-2F Indicator 
346 18 .04 .25 CP 1000 Groove .230 .625 C-2F .375 Indicator 
*J70 18 .04 .25 CP 1000 Flange .230 .625 C-2F .375 Indicator 
-157 22 .04 .30CP 2000 Groove .230 625 C-2F .375 Indicator 
327 28 .04 .34 CP 1000 Flange .230 .625 C-2F .375 Indicator(4) 
327X 28 .046 .34 CP 2500 Flange .230 .625 C-2F .375 Indicator(4) 
334 28 .04 .34 CP 1000 Groove .230 .625 C-2F .375 IndicatQr(4) 
335 28 .04 .34 CP 1000 Screw .230 .718 C-2F .500 Indicator 
340(3) 28 .04 .34 CP 1000 Flange .230 .625 C-2F .375 Indicator(4) 

*169 28 .04 .34 CP 1000 Screw .230 .593 C-2F .500 Indicator 
1762(2) 28 .04 .34.CP 1000 5;8" Leads .230 .520 C-2F Indicator(4) 
387 28 .04 .30 CP 25,000 Flange .230 .625 C-2F .375 Indicator 

*J88 28 .04 .30 CP 25,000 Groove .230 .625 C-2F .375 Indicator 
2187(2) 28 .04 .30 CP 25.000 %" Leads .230 .520 C-2F Indicator 
1764(2) 28 .04 .34CP 1000 1" Leads .230 .520 C-2F Indicator 
1860(2) 28 .04 .34 CP. 1000 1" Tinned Leads .230 .520 C-2F Indicator 
1762X(2) 28 .046 .34 CP 2500 5/S" Leads .230 .520 C-2F Indicator 
These lamps are normally' supplied in ,clear glass. Colored bulbs will be made on speCial order. LJnless otherwise specified, all lamps have metal bases . 

• Made to order only 

SPECIFICATIONS: T-314 LAMPS 

Lamp 
No. 

30 

Design 
Volts 

4.5 DC 

Design 
Current 

.0215 

Nominal 
Light Output 

.0175 

Average 
Rated Llle 

5000. 
I 
I 

Midget 
Base Style 

1·3/16" 
Tinned leads 

Max. Bulb 
Dlam. MOL 

.102 .230 

Filament 
Type 

C-2R 

LCL Application 

Digital 

Relerence Notes Indel.-Lile over 5000 hours. (1) lens eM. (2) wire leads. (3) High temperature solder. (4) Application in aircraft service. (5) Through 3/16" 
min. dia. window at 3/e" from lamp tip. (6) Through l/e" min. dia. window at l/S" from lamp tip. 
Wire lamp Types Not Shown-Type F. 2264-2129-2176-2183-2119-2201-2265 and 2002. 

TUNG-SOL DIVISION/Wagner Electric Corporation 
630 W. Mt. Pleasant Avenue, Livingston, N.J. 07039 / TWX: 710-994-4865 Phone: (201) 992-11 OQ; (212) 732-5426 

-- Trad"emark "TUNG.-SOL" Reg. U. S. Pat. O"ff. and Marcas Registradas 

Vol.2·S40 CATALOG PAGES: (Vol.l·301 to 1·972) (Vol.2·301 to 2·1196) (VoI.3·301 to 3·1420) eem/1973 



SEC. 2400 • PANEL COMPONENTS (INCL. LIGHTS & READOUTS) 

TUNG-SOl! MOLDED BASE LAMPS 
AND BASELESS CARTRIDGE LAMPS 

BASELESS CARTRIDGE LAMPS 

ELECTRICAL CHARACTERISTICS 
Lamp Design D.slgn Design Life 
Type Volts Amps C.P. Hours 

561 12.B 97 12 600 @ 12.BV 
562 13.5 .74 6 2000 @ 14V 
563 13.5 52 1000 @ 14V 
564 14.0 .44 Indel. long @ 14V 
565 2B.0 .3B 4.5 I ndel. long @ 28V 
566 14.0 .36 1.0 Indel. long @ 14V 

These lamps may be mounted on a variety of simplified terminals. 
AMP Inc" Harrisburg, Pa., makes several types. 

1+ 

r 

Style G 

Molded 
Nylon Base 

#Z4AWG Wire 
(Gold Pl.) 

0' 
Nickel Leads 

1_ .130" 

r-:m" 

Style H 

ELECTRICAL CHARACTERISTICS 

Lamp Design Design Nominal A"lerage 
No. Style Volts Current light Output Rated Life 

2301 G 1.35 .06 02 500 
2302 G 2.5 .20 .20 500 
2303 G 2.7 .06 . 04 500 
2304 G 3.0 .30 .34 1500 
2305 G 6.0 .04 03 10,000 

2306 G 6.0 .20 .60 1000 
2307 G 6.3 .20 .50 5000 

*2319 G 6.3 .20 .40 50.000 
2308 G 10.0 .014 .006 5000 t 
2309 G 10.0 .04 .10 5000 ' 
2310 G 14.0 .OB .50 750 

*2339 G 24.0 .05 .50 1000 
2311 G 18.0 .04 25 1000 

*2318 G 24.0 .OBO .50 20.000 
2312 G 28.0 .04 34 iUOO 

*2329 G 28.0 .046 .34 2500 
. 2334 G 6.3 075 .25 1000 

EN1748t H 2.5 .400 800 ft.-cd's, Indel. 
EN1748S t H 2.5 .400 1250 ft.-cd(6) Inde!. 

tVarious lead lengths are available *Made to order only 

I 

Plug-in module acti
vates photo-electric 
sensor in high speed 
check sorter. 

Molded base permits 
bending lead wires at 
acute angles. 

The molded base lamp provides important advantages 
that simplify production and contribute added reliability 
to the end product. The molded base is permanently 
bonded to the bulb. It replaces the previously cemented
on metal base. The former receptacle that had to be wired 
into the circuit is completely eliminated. The molded base 
lamp is self-mounting. In fact, the Tu-Pin lamp can be ap
plied with automated equipment. 

The molded base technique makes it possible to provide 
a wide variety of lamp packages-built-in key ways, plug
in types, unusual positioning of the leads and multi
purpose configurations. 

Strip-mounted, grain-size, 21-mil lamps snap into 
molded plastic holder to form a condition monitor 
for computer circuit boards. Lamp sockets are num
bered to correspond to individual circuits. Space for 
test probe contacts is provided. Units can be oper
ated in either normally "on" or "off" condition and 
can be wired to a door switch or test push button. 

TUNG·SOL® 
TUNG-SDL DIVISION 

Wagner Electric Corporation 
630 w. Mt. Pleasant Avenue. livingston. N. J. 07039 

TWX: 710-994-4865 Phone: 1201J 992-1100; 1212J 732-5426 
Trademark "TUNG·SOl" Reg. U.S. Pat. Off. and Marcas Registradas 

PHYSICAL CHARACTERISTICS 

Midget Max. Bulb Filament Indicator 
8ase Style Diam. MOL Type Base Color 

Tu-Pin Molded .230 .600 S-2 White 
Tu·Pin Molded .230 .600 C-2R Brown 
Tu-Pin Molded .230 .600 C-2R Lt. Grn . 
Tu·Pin Molded .230 .600 C-2R Black 
Tu·Pin Molded .230 .600 C-2V Aluminum 

Tu·Pin Molded .230 .600 C-2R Orange 
Tu·Pin Molded .230 .600 C-2R Ok. Blue 
Tu·Pin Molded .230 .600 C'2F Lt, Brown 
Tu·Pin Molded .230 .600 C-2F Pink 
Tu-Pin Molded .230 .600 C-2V Lt. Blue 

Tu-Pin Molr1ed .230 .600 C-2F Yellow 
Tu-Pin Molded .230 .600 C·2F Black 
Tu-Pin Molded .230 .600 C·2F Ok. Grn. 
Tu·Pin Molded .230 .600 C·2F Lt. Blue 
Tu·Pin Molded .230 .600 C·2F Red 
Tu-Pin Molded .230 .600 C·2F Gray 
Tu-Pin Molded .230 .600 C·2R Red 
Encapsulated .175 .940 C-2R Gray 
Encapsulated .175 .940 C,2R Red 

TUNG-SOL DIVISIO'N/Wagner Electric Corporation 
630 w. Mt. Pleasant Avenue, Livingston, N.J. 07039 / TWX: 710-994-4865 Phone: (201) 992-1100; (212) 732-5426 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vo1.2·S41 



Introducing 

O.l.A.L. EEM: 
Your Instant Source of Product Information 

One swift, toll-free call is all it takes. 

Dial 800-645-9200 
Or, in N. Y. State, call 516 - 294-0990 collect. 

Immediately, our technical operators will tell you where 
you can find the products and services you need. They 

will provide you with the name of the supplier in your area, 
and direct you to the appropriate white pages of EEM 

for additional product catalog data. 

This vital information is yours, 
at absolutely no cost. 

It's a service of the EEM System: 
Keeping you better informed. 

United Technical Publications 
645 Stewart Ave., Garden City, N. Y. (516) 248-9700 



for 

ELECTRO· MAGNETIC READOUTS 

Problems with VISIBILITY? 
Problems with LIFE? 
Problems with 
POWER SHUTDOWN? 
Call VERNITECH 
(516) 586-5100 for selection from 
the widest available range of 
RELIABLE electro-magnetic readouts 

The tiny module that converts digi
tal inputs to an electro-magnetic 
readout. In addition to standard 
models listed, Vernitech will manu
facture to your specifications. 

No. of 
No. Size L~ads 

Part Volts of of Pulse or 
No. D.C. Char. Char. Mode Term. 

06VEA· 
10 11 

.1!>6 x 
1·1·1·1 12 L 0022 .156 

06VBA· 
10 10 

.156 x 
1·2·1·2 6T 0048 .156 

06VBD· Return 
1105 

.187 x 
to Flag 

3 10 3 with 3T 
Position .187 Power 

VERNIDEX 
STANDARD 

'/2 x 1'/2 x 1112 

VERNIDEX 
MINIATURE 

Flag off 
12VBB· .281 x Polarity 

Vernitech has fully qualified hermetically sealed units to military specs with regard to: 
6 10 6 PIC 1002 .250 Reversal 

12vAc· .250 x 
Altitude Shock Fungus Radio Interference 

0015 6 11 .156 1·1·1·1 

Write or phone today for 
detailed bulletin and stock list. 

12 PIC Temperature Salt Spray Explosion Life 

Vibration Sand/Dust Acceleration Fogging 

, 

ALL MODELS AVAILABLE WITH FULL LOGIC SELF-CONTAINED-ACCEPTS BCD INPUT 

The VERNIBRATOR is an electro-mechani
cal vibrating device originally designed to 
eliminate stiction from instruments such 
as altimeters, etc. The Vernitech vibrator 
produces exceptionally High-G forces over 
10,000 hours of failure and maintenance
free operation, while consistently attaining 
rei iable low-voltage operation. 
Consult the factory for either standard or 
custom-made designs. 

Part No. 

PX 10014 

PX 10018 

PX 10021 

PX 10036 

Input 
Voltage 

28VDC 

13-15 VDC 

21-28 VDC 

14·28 VDC 

VIBRATORS 

Input 
Current Peak G's 

50 ma .75 - 2.0 

25 ma max. @ 13V .75 - 2.0 

25 ma @ 21V .75 - 2.0 
30 ma @28V 

30 ma max. .25 

AVAILABLE WITH AND WITHOUT MOUNTING PLATES 

VERNITECH 

Size 
(Inches) 

1.6 x .67 x .65 

1.6 x .67 x .65 

1.0 x .725 x .65 

.75 x .725 x .65 

r.-A DIVISION OF VERNITRON CORPORATION 
~ 300 Marcus Boulevard, Deer Park, New York 11729 I (516) 586-5100, TWX: 510-227-6079 

SEE Ve1.1-380, 1-381 & Vel.2-669 FOR OTHER MOTORS, ENCODERS, AND CONVERTERS 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices 

Weight 

28 grams 

28 grams 

24 grams 

22 grams 

Vo1.2-543 



Vol.2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

A.LLEN A. VIONICS, INC_ SEE OUR PAGES UNDER 

DELAY LINES 224 EAST SECOND STREET MINEOLA, NEW YORK 11501 PHONES: (516) 248-8080 OR (516) 747-5450 
SECTION 2350 

CUSTOM-BUILT LOWPASS & HIGHPASS L-C FILTERS WRITE FOR CATALOG 

Odb 

3db 

lOdb 

20db 

30db 

40db 

~ 

z 
0 
f= « 
::J 
Z 
w 
l-
I-« 
w 
> 
f= « 
.J 
w 
cc 

Cut-Off (Fe) 
Frequency 
3 db Max. 

200 Hz 

400 Hz 

1 kHz 

2.5 kHz 

5 kHz 

7.5 kHz 

10 kHz 

25 kHz 

50 kHz 

75 kHz 

100 kHz 

200 kHz 

300 kHz 

Vo1.2-S44 

PROTOTYPES CAN OFTEN BE DELIVERED IN LESS THAN 3 DAYS 

Types: Butterworth, Tchebycheff, Gaussian, Bessel and Elliptic Function. 
Frequency Range: 200 Hz to 100 MHz. 
Construction: Epoxy encapsulated or sealed in metal can. 
The Lowpass and Highpass Filters listed below are typical units that we build. We do manufacture units 
with shape factors and cut-off frequencies in-between those listed. 

LOW PASS FILTERS SIZE (I NCHES) 
Sealed in Metal Can with 
B.N.C. Connectors: 

HIGH PASS FILTERS 

I I I 

i' :~~"-"2"b_ 
B 1.60Fc 2.30F.c 

1"- F 1.10Fc 1.20Fc 

l - 2.00 x 1.625 x 1.125 
M - 3.00 x 1.625 x 1.125 
N - 4.00 x 1.500 x 1.250 
o - 5.00 x 1.500 x 1.250 

r'-
-~ 

B 

0 
F 

I I I I 
20db 40db~ V .62~~ .435~c 

~c .870Fc .714Fc 
.... l.-- l!J 

1\1\ " , 
:~I~~l~~£ 

fc--:,-~~ 
~ l.~c;: ~OFc 

Encapsulated in 
Epoxy Container: 

S - 1.25 x .875 x .625 
U - 2.00 x 1.125 x .750 
W - 2.50 x 1.125 x .750 
X ~- 3.00 x 1.500 x 1.000 
Y - 4.00 x 1.500 x 1.125 
Z - 4.50 x 2.500 x 1.375 

fH ~~~~ .952Fc 
~~c_~ 
.90~~ V JII 

V I"'.r-., 

I\F :\0 'B H 

\ 1'-. 
\ " '" 

'oil;] B 

1/ Ii fJ 
7 II 

1.4 1.6 1.8 2.0 2.2 2.4 .1 .2 .3 .4 .5 .6 .7 .8 

db MAXIMUM RIPPLE - 2 db MAXIMUM INSERTION LOSS 

Shape 
Impedance 

Shape 
Impedance Factor Cut·Off (Fe) Factor Cut-Off (Fe) Impedance 

Range (See Frequency Range (See Frequency Range 
(Ohms) Graph) Size 3 db Max. (Ohms) Graph) Size 3 db Max. (Ohms) 

500-1500 
B Z B U 
D Z 

400 kHz 50·5K 
D W 
F Y 7 MHz 50·100 

B Y 
500·3K 

D Z H Z 
B U 

B y D W 
500·10K D Z 500 kHz 50·5K 

F Y 8 MHz 50·100 
F Z H Z 

B U B Y 50-2.5K 
500-20K D Z 600 kHz 

D W 

F Z 50·2K 
F Y 

9 MHz 50·100 
H Z 

50·20K 
B Y B U 

50-2.5K D Z D W 
150-20K F Z 700 kHz 

F y 
50-2.0K 

H Z 10 MHz 50-100 B Y 
50·20K B U D Z 50-1.5K 

l50·20K F Z 800 kHz 
D W 

50-UK 
F X 

B X H Z 50·10K 15 MHz 50-100 D Z B U 
150-10K F Z 50-1.5K 

D W 
900 kHz 

F X B X 50-UK 50· 10K H Y 50-100 D Z 
l50·10K F Z 50·1.5K 

B U 20 MHz 
D W 50 

1 MHz B X F X 50· 10K 
D Z 50-l.OK 

H 0 

150·10K 
F Y B U 
H Z 50·250 

D W 
25 MHz 50 

2 MHz 
F X B W 50-200 50-10K H 0 D y 

F Y 50·250 
B U 

30 MHz 50 150-10K 
H Z 3 MHz 

D W 
F X 

B W 50·200 
H 0 

50-10K 
D Y B U 35 MHz 50 
F Y 50·250 

D W 
H Z 4 MHz 

F X 
50·200 

H 0 B U 40 MHz 50 50-10K 
D W 50·250 

B S 
D W 

50-5K 
F Y 5 MHz 
H Z 50:100 

F X 
H 0 50 MHz 50 

50-5K 
B U B S 
D W 

6 MHz 50-100 
D U 

F Y F X 50·5K 75 MHz 50 H Z H 0 

CATALOG PAGES: (Vol.1-301 to 1-972) (Vol.2-301 to 2-1196) (V01.3-301 to 3-1420) 

z 
0 
f= « 
::J 
z 
w 
l-
I-« 
w 
> 

H f= « 
.J 
LJ.J 
cc 

Shape 
Factor 
(See 

Graph) 

B 
D 
F 
H 

B 
D 
F 
H 

B 
D 
F 
H 

B 
D 
F 
H 

B 
D 
F 
H 

B 
D 
F 
H 

B 
D 
F 
H 

B 
D 
F 

B 
D 
F 

B 
D 
F 

B 

D 
F 

B 
D 

Odb 

3db 

lOdb 

20db 

30db 

40db 

Size 

S 
U 
M 
0 

S 
U 
M 
0 

S 
U 
M 
N 

S 
S 
M 
N 

S 
S 
M 
N 

S 
S 
M 
N 

S 
S 
M 
N 

S 
S 
M 

l 
M 
M 

L 
M 
M 

L 

M 

N 

M 
N 
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SEC. 2700 • FILTERS (ALL TYPES) 

A.LLEN A. VIONICS, INC. 
224 EAST SECOND STREET MINEOLA, NEW YORK 11501 PHONES: (516) 248-8080 OR (516) 747-5450 

CUSTOM-BUILT BANDPASS L-C FILTERS 

PROTOTYPES OFTEN DELIVERED IN LESS THAN 3 DAYS 
Shape 
Factor 

20 db BW 
3 db BW 

40 db BW 
3 db BW 

A 2.70 5.70 
1.60 2.50 

Types: Butterworth, Tchebycheff, and Elliptic 
Fo Z Odb~========~~~;;~ o 3 db F 

c 1.45 1.85 
Function. 

Frequency Range: 400 Hz to 30 MHz. 

Impedance Range: 50 ohms to 10K ohms. 

Construction: Epoxy encapsulated or sealed in 

.~ iF! 3dbBW\2 

~ 20 db jF3 20db BW 1\F4 

; 40 db-F, F6 

SIZE (INCHES) 
Sealed In Metal Can with B.N.C, 
Connectors: 

L - 2.00 x 1.625 K 1.125 
M - 3.00 x 1.625 x 1.125 
N - 4.00 x 1.500 x 1.250 
o - 5.00 x 1.500 x 1.250 

metal can. 

The bandpass filters listed below are typical units 
that we build. We do manufacture filters with cut
off frequencies in-between those listed. We also 
deliver bandpass designs with better shape factors 
than those listed below. 

Encapsulated in Epoxy Container: 

..J 
W 
a: 

40db BW 

Fa = VFl"F2 = \!f'3F4 = ,/FS F6 

T - 1.25 x 1.250 x .875 
U - 2.00 x 1.125 x .750 
V - 1.75 x 1.750 x .875 
W - 2.50 x 1.125 x .750 
X - 3.00 x 1.500 x 1.000 
Y - 4.00 x 1.500 x 1.125 
Z - 4.50 x 2.500 x 1.375 

~~ __ ~~ __ ~~~ __ ~ ____ r-____ ~ __ 1_db~MAXIMUMRI~PP~L~E~-.~~ __ -..~;==;====~=====;====~ 
Center a Range Impedance Center Q Range Impedance 

Frequency Fa Range Shape I nsertion Frequency Fe Range Shape 
(Fo) 3db BW (Ohms) Factor Loss Size (Fo) 3db BW (Ohms) Factor 

400Hz 1-5 lK-5K A 3-10db Y 1-40 50-5K A 

1KHz 1-10 lK-5K A 3-10db Y 150KHz 1-25 50-5K B 

1-25 500-10K A 2-10db X & Y 1-10 50-2K C 

5KHz 1-15 500-10K B 3-10db Y & Z 1-30 50-5K A 
1 MHz 1-20 50-5K B 

1-50 100-10K A 2-10db X & Y 1-10 50-1K C 

10KHz 1-25 100-10K B 3-10db Y & Z 1-25 50-500 A 

1-15 100-10K C 4-10db Y & Z CALL OR 2MHz 1-15 50-500 B 
1-50 100-10K A 2-10db WtoY WRITE 1-10 50-500 C 

25KHz 1-25 100-10K B 3-10db Y & Z FOR OUR 1-25 50-500 A 

1-15 100-10K C 3-10db Y & Z COMPLETE 3MHz 1-15 50-500 B 

1-50 100-5K A 2-10db W to Y FILTER 1-10 50-500 C 

50KHz 1-25 100-5K B 3-10db XtoZ CATALOG 1-25 50-200 A 
1-15 100-5K C 3-10db Y & Z 4MHz 1-15 50-100 B 

15KHz 

100KHz 

200KHz 

1-50 100-5K A 1-10db W to Y 1-10 50-100 C 
Our 1-20 50-100 A 

1-25 100-5K B 2-10db X to Z Engineer- 5MHz 1-15 50 B 
1-15 100-5K C 3-10db Y & Zing Staff 1-10 50 C 

1-50 100-5K A 1-10db WtoY will be 1-20 50-100 A 

1-25 100-5K B 2-10db WtoZ happy to 1.5MHz 1-10 50 B 
1-15 100-5K C 3-10db Y & Z 1-5 50 C 
1-50 50-5K A 1-10db V to Y help you 1-20 50 A 

1-25 50-5K B 2-10db WtoZ with your 10r,~Hz 1-10 50 B 
1-15 50-5K C 3-10db Y & Z design 1-5 50 C 

1-50 50-5K A 1-10db U to Y problems. 1-15 50 A 

300KHz 1-25 50-5K B 2-10db V to Z 15MHz 1-10 50 B 

400KHz 

1-10 50-2K C 3-10db XtoZ 1-5 50 C 
1-15 50 A 

1-50 50-5K A 1-10db U to Y 20M Hz 1-8 50 B 
1-25 50-5K B 2-10db V to Z 1-5 50 C 

1-10 50-2K C 3-lOdb X to Z 1-10 50 A 

1-50 50-5K A 1-10db U to Y 25MHz 1-8 50 B 

500KHz 1-25 50-5K B 2-10db VtoZ 1-5 50 C 

1-10 50-2K C 3-10db X to Z 30MHz 1-10 50 A 
1-5 50 B 

Insertion 
Loss Size 

1-10db U to Y 
2·10db V to Z 
3-10db X to Z 
1·10db TtoY 
2-10db U to Z 
3·10db X to Z 
1-10db T to Y 
2·10db T to Z 
3-10db X to Z 
1-10db TtoY 
2-10db T to Z 
3-10db X to Z 
1-10db T to Y 
2-10db TtoY 
3-10db TtoZ 
2-10db T to Y 
3_10d"Cbc--f---cT=-to'-c-yc-l 

4-10db T to Z 
2-10db TtoY 
3-10db MtoZ 
4-10db N to Z 
2-10db MtoY 
3-10db NtoY 
4-10db NtoZ 
3-lOdb LtoO 
3-10db LtoO 
4-10db LtoO 
3-10db L to 0 
4-10db LtoO 
4-10db L to 0 
3-10db L to 0 
4-10db L to 0 
4-10db LtoO 
3-10db L to 0 
4-10db L to 0 

CUSTOM-BUILT DIP L-C FILTERS PROTOTYPE UNITS CAN OFTEN BE SHIPPED WITHIN 3 DAYS 
-

Lowpass Impedance Highpass Impedance 
Shape Range Cut-Off (F,) Shape Range 
Factor (ohms) Frequ~ncy Factor (ohms) 

~t A 500-5K 
500 kHz 

A 500-5K 

~f; T B 1K B 5K Allen Avionics offers a wide 

A 500-2K 
1 MHz 

A 200-2K range of LC Filters in a dip 

B 500 B 5K package. Any "in-between 
A 200-1K 

2 MHz 
A 100-lK frequency" can be manufac-

B 200 B 2K tured. .020 PIn .150 Min. 
A 100-lK 

3 MHz 
A 100-500 

~.750~ B 100 B lK 
A 100-lK A 50-500 

Shape .200 
4 MHz 

Lowpass Factor Highpass 

B 100 C 50-100 20 db 40 db 20 db 40 db 

I~ A 50-500 A 50-200 2.5 Fe 5.25 Fe A .400 Fe .190 Fe 71-- <-.- J 5 MHz 2.3 Fe 3.7'F, B .434 Fe .266 Fe GNO I ~O B 100 C 50-100 1.6 Fe 2.30 Fe C 625 Fe .434 Fe .460 .200 .3r A 
50-200 10 MHz 

A 50-200 _ L D lOUT I~C ---L 
c C 50-100 -1/-
A 

50-100 20 MHz 
A 50-100 I ~.600 dJ C C 50 

A A • .800 

C 
50-100 30 MHz 

C 
50 

eem/1973 
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Vol.2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

Want a low-pass RFI/EMI filterwith 
small size? See AMP. 

You'll find exadly the one you're looking for among a wide variety 
of rugged, single-piece, center-condudor RFI/EMllow-pass filters with solder or bolt-in mountings. 
Features. Miniature 3000 pf filters (Series 25). 
• Three sizes (standard, miniature and subminiature) 

suitable for a wide variety of applications. 
• Standard or low-capacitance versions accommodate a 

wide range of cutoff frequencies. 
• High insertion loss performance versus size. 
• Rugged, single-piece construction offers excellent 

resistance to shock and vibration. 

Environmental and physical specifications. 
Salt Spray: MILSTI).202, Method 101, Condo A; 96 hrs. 

(salt solution 20%) 
Temperature Cycling: MIL-STD-202, Method 102. 

Condo D; except -55°C to +125°C 
Immersion Test: MIL-STD-202, Method 104, Condo A 
Barometric Pressure: MIL-STD-202, Method 105, Condo B 
Moisture Resistance: MIL-STD-202, Method 106; 

50 VDC applied 
Vibration: MIL-STD-202, Method 204, Condo D 
Resistance to Soldering Heat: MIL-STD-202, Method 210, 

Cond.B 
Shock: MIL-STD-202, Method 213, Condo C 
Terminal Strength: MIL-STD-202, Method 211, Condo A 

Sib. pull test 
Temperature range: -55°C to + 125°C, without voltage 

derating. 
Note. The following military standards and specifications 
are applicable to all series filters. MIL-STD-202, MIL
STD-220, and MIL-F-15733 

Electrical specifications. 
Standard-size 4000 pf filters (Series 55). 

Maximum voltage rating (to + 125°C, 60-400 Hz): 
200 VDC; 125 V AC. 

Maximum current rating: i5A (load); .5A (RF). 
Minimum capacitance (either terminal-to case): 4000 pf 

@ 1 KHz (rms)@+25°C. 
Dielectric withstanding voltage (either terminal-to case): 

500 VDC for 5 sec. 
Minimum no-load insertion loss (per MIL-STD-220 

@ +25°C): 
3db @2MHz 50 db @ 100 MHz 

10 db @ 10 MHz 90 db @ 300 MHz to 18 GHz. 
Minimum insulation resistance (either terminal-to case): 

500 megohms @ l00VDC and +25°C. 
Maximum DC resistance between inlout terminals (except 

filter PIN 859550-3): .002 ohms @ +25°C. 

Maximum voltage rating (to +125°C, 60-400 Hz): 
50 VDC; 35 V AC. 

Maximum current rating: 15A (load); .3A (RF). 
Minimum capacitance (either terminal-to case): 3000 pf 

@ 1 KHz (rms) @ + 25°C. 
Dielectric withstanding voltage (either terminal-to case): 

150 VDC for 5 sec. 
Minimum no-load insertion loss (per MIL-STD-220 

@ +25°C): 
10 db @ 10 MHz 55 db @ 300 MHz 
30 db @ 100 MHz 65 db @ 500 MHz to 18 GHz. 

Minimum insulation resistance (either terminal-to case): 
500 megohms @ l00VDCand +25°C. 

Maximum DC resistance between inlout terminals: 
.002 ohms @ +25°C. 

Subminiature 1500 pf filters (Series 25). 
Maximum voltage rating (to + 125°C, 60-400 Hz): 

50 VDC; 35 V AC. 
Maximum current rating: 15A (load); .3A (RF). 
Minimum capacitance (either terminal-to case): 1500 pf 

@ 1 KHz (rms) @ + 25°C. 
Dielectric withstanding voltage: (either terminal-to case): 

150 VDC for 5 sec. 
Minimum no-load insertion loss (per MIL-STD-220 

@ +25°C): 
5 db @ 10 MHz 40 db @ 500 MHz 

20 db @ 100 MHz 50 db @ 1000 MHz to 18GHz. 
Minimum insulation resistance (either terminal-to case): 

500 megohms @ lOOVDCand +25°C. 
Maximum DC resistance between inlout terminals: 

.002 ohms @ +25°C. 

Standard-size, low-capacitance filters (Series 45). 
Maximum voltage rating (to + 125°C, 6Q-4OO Hz): 

200 VDC; 125 VAC. 
Maximum current rating: 15A (load); .5A (RF). 
Maximum capacitance (either terminal-to case): 

300 pf @ 1 KHz (rms) @ +25°C; 
390 pf @ 1 KHz (rms) @ + 125°C. 

Dielectric withstanding voltage: (either terminal-to case): 
500 VDC for 5 sec. 

Minimum no-load insertion loss (per MIL-STD-220 
@ +25°C): 

3db @25MHz 45 db @ 1 GHz 
35 db @ 500 MHz 70 db @ 5 to 18 GHz. 

Minimum insulation resistance (either terminal-to case): 
500 megohms @ l00VDCand +25°C. 

Maximum DC resistance between in! out terminals (except 
filter PIN 859604): .002 ohms @ +25°C. 

Vol.2·546 CATALOG PAGES: (Vol.1·301 to 1·972) (VoI.2·301 to 2·1196) (Vol.3·301 to 3·1420) eem/1973 



Miniature low-capacitance filters (Series 15). 
Maximum voltage rating (to + 125°C, 60-400 Hz): 

50VDC; 35 VAC. 
Maximum current rating: 15A (load); .3A (RF). 
Maximum capacitance (either terminal-to case): 

225 pf @ 1 KHz (rms) @ +25°C; 
280pf@ 1 KHz(rms) @ +125°C. 

Dielectric withstanding voltage (either terminal-to case): 
150 VDC for 5 sec. 

Minimum no-load insertion loss (per MIL-S'fD.220 
@ +25°C): 

3db@ 50 MHz 
25 db @ 500 MHz 
35 db @ 1.0 GHz 
55 db @ 5.0 to 18 GHz. 

Minimum insulation resistance (either terminal-to case): 
SOOmegohms@ 100VDCand +25°C. 

Maximum DC resistance between in! out terminals: 
.002 ohms @ +25°C. 

Subminiature low-capacitance filters (Series 15). 
Maximum voltage rating (to + 125°C, 60-400 Hz): 

50 VDC; 35 VAC. 
Maximum current rating: 15A (load); .3A (RF). 
Maximum capacitance (either terminal-to case): 

130 pf @ 1 KHz (rms) @ +25°C; 
170 pf @ 1 KHz (rms) @ + 125°C. 

Dielectric withstanding voltage (either terminal-to case): 
150 VDC for 5 sec. 

Minimum no-load insertion loss (per MIL-STD-220): 
3db@ 150MHz 

16 db @ 1.0 GHz 
35 db @ 5.0 GHz 
42 db @ 10 GHz to 18GHz 

Maximum insulation resistance (either terminal-to case): 
SOOmegohms @ 100VDC and +25°C. 

Maximum DC resistance between in/out terminals: 
.002 ohms @ +25°C. 

Mechanical specifications. 
Standard-size filters (Series 55 & 45). 

Suggested Recommended 
Series 55 Series 45 Weight mounting hole mounting 
Part No. Part No. in grams diameter torque 

859550-1 859604-1 .50 .140 -
*859550-2 *859604-2 .35 .125 -
859550-3 859604-3 .25 .125 -

859550-4 859604-4 .35 .125 -

8595SO-5 859604-5 .45 .125 -
859551-1 - 2.00 . 203 8 in-lb . 

*859551-2 - 2.00 .203 8 in-lb. 

859552-1 859606-1 .35 .094 -

*859552-2 *859606-2 .35 .094 -

859555-1 859605-1 1.5 . 177 8 in-lb . 

*859555-2 *859605-2 1.5 .177 8 in-lb. 

859554-1 - 2.70 .228 8 in-lb. 

*859554-2 - 2.70 . 228 8 in-lb . 

NOTES: 
All filters listed are tin-plated. 
All threaded versions supplied with lock washer and nut. 

"These part numbers have a turret head terminal, .060' dia. by .030'. 

SEC. 2700 • FILTERS (ALL TYPES) 

Miniature filters (Series 25 and 15). 
Suggested Recommended 

Series 25 Series IS Weight mounting hole mountinl Tlread 
Part No. Part No. inlrams diameter torque size 
859249-1 859603-1 1.2 .177 Sin-lb. 8-32UNC-2A 

*859249-2 *859603-2 1.2 . 177 Sin-lb . 8-32UNC-2A 

1-859249-1 859603-3 .3 .125 - -

*1-859249-2 *859603-4 .3 .125 - -
1-859249-3 859603-5 .4 .125 - -

2-859249-1 859603-6 .25 .094 - -

*2-859249-2 *859603-7 .25 .094 - -

NOTES: 
All filters listed are tin-plated. 
All threaded versions supplied with lock washer and nut. 

'These part numbers have a turret head terminal, .060' x .030'. 

Subminiature filters (Series 25 and 15). 

Series2S Series IS Weilht 
Part No. Part No. in grams 

859259-2 859602·1 .40 

859259-3 859602-3 .20 

859259-4 859602-5 .15 

859259-6 859602-2 .40 

859259-8 859602-4 .20 

NOTES: 
All filters listed are tin-plated 

Thread 
size 

-
-
-

-

-
10-32 UNF-2A 

10-32 UNF-2A 

-

-
8-32UNC-2A 

8-32UNC-2A 

12-32 UNEF-2A 

12-32 UNEF-2A 

-A-III 

859555-2 
859605-2 

t:;::d, 
~.'I 

.1=., 

Suggested 
mountinl hole 

diameter 
8-32UNC-2A 

Thread 

.125 

.094 

8-32UNC-2A 
Thread 

.125 

859550-3 
859604-3 

859249-2 
859603-2 

~ 

Recommended 
mounting 
torque 

4 in-lb. 

-

-

4 in-lb. 

-

Thread 
size 

8-32UNC-2A 

-
-

8-32UNC-2A 

859550-2 
859604-2 

-

1-859249-2 
859603-4 

AMP 
~~ ~ ,U'., 

_ ... '.IIUNC· .... _ 

859259-2 
859602-1 

~
"'''.~. _."'Ta. IY·".' 

1···1 .- . 

INCORPORATED 
For more information, write AMP Capitron Division, Elizabethtown, Pa. 17022. 
Note: Data subject to change without notice. 

'eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices 
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ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

FOLLOW THESE EASY STEPS 
1. DETERMINE CURRENT AND VOLTAGE OF CIRCUIT 

WHERE THIS FILTER WILL BE USED. 

2. OBTAIN BASIC PART NUMBER FROM TABLE BELOW 
BASED ON SUPPRESSION REQUIREMENTS. 

3. SELECT MOUNTING STYLE AND TERMINAL TYPE FROM 
FACING PAGE. 

4. BUILD UP PART NUMBER THIS WAY 

RADIO INTERFERENCE 

JFITJ11rIilirn~ 
I 

.....:7:....:0~D~=6.:..:.3 G P 11 
~TL-_-" 

BASIC .PART NUMBER MOUNTING STYLE TERMINAL TYPE 

REeT ANGULAR TYPES EFFECTIVE TO 400 MEGAHERTZ 

600DO.4F 
600DO.4G 

1){6 

11/4 ~a 400DO.6F 40 600DO.6F 35 
13/4 ]l/a 400DO.6G 85 600DO.6G 83 

1){6 

11/4 ~a 400D1.0F 30 600D1.0F 30 
13/.1 ]l/a 400D1.0G 74 600D1.0G 75 

13/4 ]l/a 400D2.5G 57 600D2.5G 59 
2 11/4 400D2.5H 63 600D2.5H 69 

13/4 ]l/a 400D4.0G 48 600D4.0G 50 
2 11/4 400D4.0H 68 600D4.0H 62 

13/4 ]l/a 43 600D6.3G 44 
2 ]l/4 60 600D6.3H 55 
271a 1 !jIa 88 600D6.3J 75 

13/4 
2 

2~a 15/a 400D40J 20 600D40J 35 
2~8 21/a 400D40K 50 600D40K 45 

271a 1 !jIa 400D63J 19 600D63J 35 
2~a 21/a 400D63K 50 600D63K 40 
3'12 2112 400D63L 60 600D63L 45 

2~a 21/a 400D100K 50 600D100K 40 
3'12 2112 400D100L 55 600D100L 45 

TUBULAR TYPES EFFECTIVE TO 10 GIGAHERTZ 

21/2 400R2.5M 60 
4 400R2.5P 70 

13/a 41/a 400R2.5R 90 

4 400R4.0P 65 
131a 41/a 400R4.0R 85 

4 
13/a 41/a 400R6.3R 65 
]lh 431a 400R6.3S 90 

1 4 
10/a 41/a 400R10R 65 
]lh 43/a 400R10S 80 

45 BONO STREET. WESTBURY. l. I.. N. Y. 11590 -
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STYLES & DIMENSIONS 
STANDARD MOUNTING 

RECTANGULAR TYPES 

TUBULAR TYPES 

SEC. 2700 ° FILTERS (ALL TYPES) 

RADIO INTERFERENCE 

WITI11r&ill~ 

reM- .. 
STYLE P DIMENSIONS ARE 

A B C D E F H 
E 1Va lJ{6 lJ.52 V4 H(6 %2 
F 1% 1% 1'a K6 % 2Va K6 
G2 1% 1 Va ~6 112 2% K6 
H 2 2 1% % % 2% K6 

STYLE P DIMENSIONS ARE 

A B C D F G H 
J 3J{6 21'a 1% lK6 3% 2Va .195 
K 3J{6 21'a 2Va 1 J{6 3% 2Va .195 
L 3% 3V2 2% 1% 4V2 2 .195 

STYLE R DIMENSIONS ARE 

A B C D F G H 
J 3J{6 21'a 1% 1K6 3% 1'a .195 
K 3J{6 21'a 21/a 1K6 3% P/a .195 
L 3V2 3V2 2V2 1% 4V2 1% .195 

STYLE S DIMENSIONS ARE 

A B C D F G H 
J 3J{6 21's 1% lK6 3% 21/a .195 
K 3J{6 21's 2Va 1 J{6 3% 2Vs .195 
L 3V2 3V2 2V2 1% 4 2 .195 

STYLE L DIMENSIONS ARE 

A B C D E 
M 2V2 1 K6 % K6-2ONF 
P 4 1 K6 % K6-2ONF 
R 4Va 1% % 1~2 %-24NF 
S 4% 1V2 % 1~2 %-24NF 

\ 

STYLE M DIMENSIONS ARE 

ABC D E 
M 2V2 
P 4 
R 4Vs P/a 
S 4% 1112 

K6 % K6-20NF 
K6 % K6-20NF 
% 1~2 %-24NF 
% 1~2 %-24NF 

J K L 
2 1's 1%2 
2 1% 1%2 
2% 1% 1%2 

F G H 
1% % .156 
2 % .156 
2J{6 1 .195 
2K6 1Vs .195 

M 
10-32 
10-32 
10-32 

J 
1~6 
1~6 
1V4 
P/s 

SELECT TERMINALS FROM FOLLOWING PAGE ) 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2 0 S49 



ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

RADIO INTERFERENCE 

TERMINALS 
IF BASIC PART NUMBER ENDS 
WITH ONE OF THESE LETTERS 

USE TERMINAL TYPE 

EFGHMP 10 
FGHRS 11 
FGHJRS 12 
JKL 13 
JKL 14 
JKL 15 

EFGHJ 16 

EFGHJMP 17 

RS 31 

EFGH 19 
EFGH 22 
FGHRS 24 
FGHRS 26 
MP 28 
MP 30 

~f!I" 
AMP. 

0-2.5 
0·10 
0·16 
4·25 

10·63 
25·100 

0·16 

0·16 

0-20 

0·2.5 
0·2.5 
2.5·16 
2.5·16 
0·4 
0·4 

THREAD 
SIZE 

4-40 
6-32 
8·32 

10·32 
1/4·20 
3/8 .16 

A B C 

1/2 Y,6 Y,6 
5/8 ?J'6 %7 
5/8 ?J'6 Y,6 

1Y,6 1 !{6 
1 1 3/8 

11/4 11/2 Ji', 

1%2 !{6 -

!{6 Y,6 12 
Y,6 Y,6 36 
Y,6 1%2 11 
Y,6 1%2 36 
Y,6 Y,6 12 
!{6 !{6 32 

lFITJ11r llirn~ 
INSERTION LOSS 

The column marked db in the table of basic part numbers is the insertion 
loss at a frequency of 150 kilohertz. Insertion loss is a measure of the 
effectiveness of a filter at a particular frequency. The insertion loss is the 
logarithmically adjusted ratio of signal input to signal output measured 
in a standard circuit of 50 ohms input and output impedance. The larger the 
number of db the greater is the signal reducing ability of the filter. 

All the db figures in the chart represent the insertion loss for each filter 
at 150 kilohertz. A complete description of insertion loss requires a graph or 
a tabular chart showing a number of db readings at frequencies spread 
throughout the useful range of the filter. The filters in this catalog have a 
useful range from below 150 kilohertz to above 250 megahertz. They have been 
designed to maintain approximately the stated level of insertion loss in the 
frequency range of 150 kilohertz to about lC) megahertz and then to follow a 
gently sloping reduction maintaining effective levels of insertion loss to 
between 250 and 400 megahertz. This corresponds to the normal frequency 
distribution of radio interference generated by most electrical machinery, 
electromechanical devices and a great deal of electronic equipment. 

The tubular filters are designed for more severe requirements and will 
maintain the stated level of insertion loss from 150 kilohertz to greater than 
10,000 megahertz. 

CURRENT & VOLTAGE RATINGS 
Filters are rated for continuous use at a maximum ambient .temperature 

of 85°C (185°F). They are made to withstand occasional momentary surges 
for normal motor starting, etc. If you have an intermitten duty problem 
contact factory for a suitable rating. 

The filters are rated for continuous use at the specified voltage at tem· 
peratures up to 85°C (l85°Fl. Filters with a dual voltage rating (e.g. 400 
VDC/150 VAC) are rated for the higher voltage only in direct current appli· 
cations. The rating drops to the lower value for alternating current applica
tions. Any filter may be used at a lower voltage than its rating. 

All filters are designed to have a voltage drop of low value so that they 
will not interfere with proper operation at the equipment in which they ~re 
installed. The 70 volts D.C. series has a maximum drop of 0.3 volt when 
operated at full rated current. The 400 VDCI150 VAC and the 600 VDC/250 
VAC have a drop of less than one percent of the AC rating when carrying 
full rated current. 

ALL-TRONICS RFI/EMI TESTING 
LABORATORY 

In addition to manufacturing the Standardized Filters shown on these pages 
and the additional lines described below, ALL·TRON ICS also maintains a 
complete laboratory facility especially for RFI·EMI testing. Large modern 
RFI shielded rooms, the latest interference and field intensity meters and 
top level know-how provides a testing service that covers all the latest require
ments and compliance with FCC regulations and/or military specifications 
including MIL·STD·220A, MIL·STD·461A, MIL·I-618lD, MIL·STD·826A and 
MIL·I-16910C. In addition to RFI/EMI interference levels caused by your 
equipment ALL·TRON ICS can also perform susceptibility tests to determine 
the effects of RFI/EMI emissions on your product. Test plans per MIL·STD·831 
and consultation on test methods for your products are also available. 

ALL·TRONICS is for ALL your RFI/EMI needs. 

AII-Tronics, Inc. reserves the right to improve design specifications or 
withdraw items from this catalog. in the light of new technological advances. 

o THE R F I L T E R T Y PES FRO M AL L - T RON Ie 5 
• POWERLINE FILTERS 

.5 AMPS thru 400 AMPS • 100 db from 14 KHz to 10 GHz 
measured per MIL·STD·220A WITH EXTENDED RANGE BUFFER 

NETWORKS • Single circuit to 3¢ 4 wire circuits in external 
metal cases. 

• RF FILTERED & SHIELDED CIRCUIT BREAKER 
PANELBOARDS 

.50 AMPS thru 200 AMPS • 100 db from 14 KHz to 10 GHz 

measured per MIL-STD·220A WITH EXTENDED RANGE BUFFER 
NETWORKS • METAL CASES complete with Shielded Circuit 

Breakers • In accordance with DCA CIR 300·175·1 and all 
RED/ BLACK Criteria. 

• SECURE COMMUNICATIONS & SIGNAL LINE 
FILTERS 

Complete Modular Cases pre·wired with any desired combina
tion of TELEPHONE, TELETYPE, SIGNAL, LIGHT and VOICE 

F I L TERS to meet the requirements of RED/BLACK Criteria. 

• GENERAL PURPOSE TUBULAR & RECTANGULAR 
RFI/ EMI FILTERS 

• U/L & CSA APPROVED FILTERS 
For Computer and Peripheral Equipment. 

• CUSTOM-DESIGN capabilities for SPECIAL requirements. 

45 BOND STREET, WESTBURY, L. I., N. Y. 11590 
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SEC. 2700 - FILTERS (ALL TYPES) 

Active Electronic Filters 
Analyze your requirements with our variable frequency instruments and 
select our low cost fixed frequency modules accordingly. 

Applications: Communication, Data Transmission, Control, Vibration testing, Biomedicine, Military Engineering, 
Increased Instrument Sensitivity through noise elimination. 

PORTABLE VARIABLE FREQUENCY FILTERS 
Thes~ variable filters permit the setting of cut-off frequencies continuously and ar~ available in a 
variety of versions as shown in the table below. 
Low Weight, Unity gain in passband, 24 DB/octave skirt, max. attenuation 80 DB, input 
impedance I Megohm, output impedance less than 5 ohm. 
Battery or A.C. line operation. Up to 4 model APV seri~s or two model AI' 200 series can b~ 
supplied on a standard 19" rack, 514" high, as shown on I-ig. C. Add $20 for 110 V-A.C., and 
S30 for no v A.C. Supplies. 

Low High Band Band 
Model' • Pass Pass Pass Reject 

APVL-414 v 
APVL-42-4 v 
APVL-43-5 V 
APVL-44·5 ,/ 
APVL-1 v' 
APVH-414 ,/ 

APVH-424 v 
APVH-43-5 v' 
APVH-44-5 v 
APVH-1 v 
APVLH-41-5 v v' 
APVLH-44-5 v / 
AP-200-1 v 
AP-240-5 v 
AP-245-4 v 
AP-250-5 / 

AP-255-4 v 
AP-230-4 v v '" AP-235-5 v ,/ \/ 

AP-2404 / V v 
AP-245-5 v v \/ 

AP-250-4 v' v '/ V 
AP-255-5 v v v v 
AP-260-5 v v' v v 
AP-265-5 / v v v 
AP-270-4 \/ v' v v 
AP-280-5 \/ v V v 
AP 220-5 v v v v 

* Price includes j 10 V A.C. Supply. 

Tuning Range 
0,2Hz-2KHz 
2Hz-20KHz 
0.02Hz-2KHz 
0.2Hz-20KHz 
1 Decade t 
0.2Hz-2KHz 
2Hz-20KHz 
0.02Hz-2KHz 
0.2Hz-20KHz 
1 Decade t 
0.2Hz-20KHz 
2.0Hz-20KHz 
1 Decade t 
0.02Hz-2KHz 
0.2Hz-2KHz 
0.2Hz-20KHz 
2.0Hz-20KHz 
2Hz-20KHz 
0.02Hz-2KHz 
0.2Hz-2KHz 
0.2Hz-20KHz 
0.2Hz-2KHz 
0.2Hz-20KHz 
0.lHz-10KHz 
0.02Hz-2KHz 
2.0Hz-20KHz 
2.0Hz-200KHz 
20Hz-2MHz 

Battery 
Operated 

Price 
315.-
315.-
350.-
350.-
220.-
315.-
315.-
350.-
350.-
220.-
430.-
430.-
420.-
580.-
520.-
580.-
520.-
540.-
680.-
580.-
680.-
650.-
700_-
750.-
750.-
560.-
590.-' 
770.-' 

** Last Digit indicates Number of Decades capered. . j -
t A I'ai/able ranges (J.] 1.0, 0.2-2.0, 0.5- 5.0 and multiples oj 10 to I (r 121bs. 6 kg. 

FIG. A 
AP 200 SERIES 
5.51bs. 3 kg 

FIG. B 
APV 40 SE R IES 
2.51bs. 1.5 kg 

FIXED FREQUENCY FILTERS LOW COST MODULES (FIG. F) 

All units feature: Unity gain in Passband; max. 
attenuation 80 DB, input impcdancc 1 Megohm, 
ou tpu t impedance less than 10 ohm. 

NOT C H FI L TERS High Q narrow 
bandwidth. These filters are available in a 
number of standard frequencies, for P.C. mount
ing (Fig. E) or with Octal Base (Fig. D). 
Model APN 60 reduces 60 Hz content to less 
than 1% of input voltage but passes all other 
frequencies from D.C. to 200 KHz. The rejec
tion bandwidth can be narrowed to 1 Hz. Q's 
up to 100 can be obtained by an 
external adjustment. A matching 
power supply is available. Higher or 
lower notch frequencies available. 
APPLICATION NOTE 
UPON REQUEST. 

PRICE $155.00 

QUANTITY 
DISCOUNTS 

FIG. D 

~ 24 Db/Octave (4 pole) Low or High Pass ... $ 53.00 

: .r- 48 Db/Octave (8 pole) Low or High Pass ... $109.00 

: ~ 24 Db/Octave (8 pole) Band Pass .............. $109.00 

Phase matching to your specification. 

Prices for 1.0 Hz to 10KHz Range. 

Ask for detailed literature. 

For Additional Information, Quantity Discount and additional Products write to Dept. P. 

A .P. CIRCl!IT CORPORATION 
865 WEST END AVENUE, NEW YORK, N. Y. 10025 TEL: 212 . 222-0876 

See YELLOW SECTION for Local Sales and Distributors' Offices Vo1.2-551 



Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

!;..\VIJ:< CERAMICS 
SUBMINIATURE CERAMIC FILTERS 

L9 Working Voltage 1 OOVDC -55°C to 125°C 

2 times rated 50 Ma charging current max. 

1.4 times rated voltage @12SoC and 1000 hours 

Measured in 50 ohm system per MI L-STO-220A full load 

10 Ibs. inch max. 

Tin plated brass or steel can be supplied with silver (8) or gold (G) plating. 
Change letter T at the fl.nd of the part no, to S or G for desired finish 

AVX Ceramics part no. and indentification, voltage current, circuitry and 
Date Code 

Pi6 Working Voltage 100VDC -55°C to t125°C 

T6 Working Voltage 100VDC -55"C to t125°C 

THESE PRODUCTS AVAILABLE FROM AVX CERAMICS FRANCHISED INDUSTRIAL DISTRIBUTORS 

AVX CERAMICS, P.O. Box 867, MYRTLE BEACH, SOUTH CAROLINA 29577, Telephone: (803) 448-3191, TWX: 810-661-2252 

Vol.2· 552 CATALOG PAGES: (Vol.1·301 to 1·972) ('101.2·301 to 2·1196) (Vol.3·301 to 3·1420) eem/1973 



SEC. 2700 • FILTERS (ALL TYPES) 

1~\Vh:( CERAMICS 
SUBMINIATURE CERAMIC FILTERS 

.125 Diameter-Eyelet 8 Amp 
Working Voltage over the temperature range of -55"C to t125"C 

5/32 Hex .156 
8 Amps C Network 

Working Voltage over the temperature range of _55°C to t125°C 

Change letter T at the end of the part no. to S or G for desired finish 

AVX Ceramics part no. and identification 

r #ZZAWG TINNED COPPER 

r THREAD, 5- 40 UNC 

" C030MAX-
. ___ -_1 ~T~~ADED 

1~I~lA-I~1 
MAX MAX. 

THESE PRODUCTS AVAILABLE FROM AVX CERAMICS FRANCHISED INDUSTRIAL DISTRIBUTORS 

AVX CERAMICS, P.O. Box 867, MYRTLE BEACH, SOUTH CAROLINA 29577, Telephone: (803) 448-3191, TWX: 810-661-2252 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vo1.2·553 
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BULOVA L,f LC FILTERS/MAGNETIC COMPONENTS 
Computer Designed for Maximum 

I III 

•• 11 .. 
11111 III I I .1 I 

I II .. II I •• 
I I II I I I I 

Pioneers In Time/frequency product design, Bulova 

has developed a diversified l C Filter product line 

that features • Computer programmed perform

ance characteristics • Competitive pricing • Custom 

product sophistication • High-use, long-life relia

bility 

A continuing effort In l C filter design for the selec

tion and shaping of frequencies has culminated in 

the development of a unique series of filters, 

particularly engineered for spectrum analysers_ 

Filters With Excellent 
Shape Factor 
High frequency filters with 45db/3db shape factors 

between 1.5/1 and 2_3/1. They are designed to 

operate between 100 ohm Impedances and ex

hibit excellent temperature stabllltY.._. 

o I-=e-+-+-+-+-+ /---, -t-+-+-1-++--I 

20 

30 

50 

Comb Filters 

Useful for such applications as spectrum analysis and 

available as standard items In contiguous banks 

from 10Hz to 10 MHz. 

Performance - To Y~ur Spec - DC to BOMHz 
IRIG BANDPASS FILTERS-Available from 400 Hz to 165 kHz with attenuation at ±7.5% 

of center frequency within 3 db In 21 channels_ Eight oiher standard channels are available 
In frequency from 22, kHz to 165 kHz at ± 15% 3 db points. 

IRIG LOW PASS FILTERS-low Pass and linear Phase low Pass filters are available In IRIG 
frequencies. The low pass are Intended to attenuate the 2nd and higher harmonics of the 

Incoming signal. Bulova's linear phase low pass filters attenuate the higher harmonics and 
provide minimum phase distortion and therefore low transient response. These filters are for 
10k ohms terminating Impedances. 

TONE CHANNEL FILTERS-Designed for data transmission systems, Bulova offers a wide 
selection of special (and standard) tone filters (band pass and low pass) featuring high 

stability, small package size, a, wide variety of center frequencies and shape factors, 
phase linearity, etc. Range: 10Hz to 10kHz; Stability: beller than .1 %; Bandwidth: as 

narrow as 1 % can be supplied. 

TUNABLE, MULTI-FREQUENCY TONE TRANSFORMERS - Tone Transformers are ideal com
ponents for communication equipment, using tones to accomplish signaling functions. To cover 

a wide range of applications, these transformers are available with 4 to 10 terminals, suitable 

for printed circuit mounting. 

BAND REJECT FILTERS-Some of the outstanding features of Bulova lC Band Reject Filters 
are their high discrimination and stability. This type of filter is available in a wide range of 

frequencies and shape factors ... Bulova also specializes in lC and RC Notch Filters. 

LUMPED CONSTANT DELAY LlNES-Bulova custom designs Delay lines to cover any 
practical Impedance range. Keeping physical dimensions at a minimum, these networks feature 
low signal attenuation, excellent thermal stability, low pulse distortion and 'extended band 

width, achieving high delay-to-rise-time ratio. 

EQUALIZERS-Maintaining narrow tolerances, a wide selection of custom designed Amplitude 

and Phase (Delay) Equalizers have been developed to be used with transmission lines, amplifier 
networks etc_ Bulova's engineering stoff is always available to consult with you on design prob
lems. Additional information on all networks is available upon request. 

90-150 HZ DUAL BAND PASS FILTERS FOR AVIONIC SYSTEMS-Designated Series 3300, the 

units are designed for application In Instrument landing Systems. The primary features of 

the Bulova Band Pass Filters include high frequency stability over temperature (-10°C to 

+50°C) and exceptionally accurate output tracking (within .1 db over temperature range). 

INTERSTAGE FILTERS-60 Hz to 20 kHz 

Low Pass High Pass Band Pass 
Available up to 30 MHz Available in impedance from 

50 ohms to 10K ohms 
Standard filters available with 
600 ohm and 10K ohm ter
minations_ All have provision for 
terminating Into grid circuit. 
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From Bulova Electronics Division: Frequency Control Components· Crystai Oscillators· Crystal. Filters • LC Filters· Fork 
Oscillators. Coils. Servo D.C. Amplifiers. Optical Devices· Time Period Generators· Time of Day Systems· Inverters· 
Frequency Changers· Frequency Deviation Counters 

BULOYA FREQUENCY CONTROL PRODUCTS 
ELECTRONICS DIVISION 
PF.BU!.-OVA WATCH COMPANY, INC. 

61-20 WOODSIDE AVENUE 
WOODSIDE, N. y, 11377.21233.5-6.000 
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Audio, RF and Microwave 
Here are 19 good reasons to 
remember CIR-Q-TEL when· 
you need high performance 
filters: 
1. Widest range of bandpass, highpass 
and lowpass models in the top 
performance league. 
2. Bandpass filters from 5 KHz to 12.4 
GHz center frequencies; 1 to 16 
resonators. 
3. Highpass filters from 5 KHz to 1 GHz 
cutoff frequencies, with 3, 5, 7, 9 ... to 
25 elements. 
4. Lowpass fi Iters from 5 KHz to 12 
GHz cutoff frequencies, with 3, 5, 7, 9 
. . . to 25 elements. 
5. Smallest filter types available to date 
-as tiny as %" diameter. 
6. Wide selection of bandwidths in a 
single body size to simplify your 
packaging tasks. 
7. Tubular shape permits easy 
mounting ... compact, lightweight. 
8. Special folded designs allow even 
more compactness, with no 
performance degradation. 
9. Unique synthesis techniques permit 
diplexing all filter types. 
10. Unusually sharp roll-off; steep 
attenuation slopes. 
11. Essentially spurious-response-free 
performance. 
12. High power capacity; units can be 
built to handle up to 10-15 KW peaks. 
13. A high degree of unit-to-unit 
repeatability. 
14. Special linear phase and phase 
tracking filters for critical applications. 
Superb time and frequency domain 
characteristics to handle complex 
waveforms without distortion. 
15. Ruggedly built to meet stringent Mil 
and NASA environmental specs. 
16. Computer design of over one 
million sets of performance combiha
tions usually allows quoting exact 
specs over the phone. 
17. Complete engineering/consulting 
service to help guarantee top 
performance in your application. 
18. Most dependable delivery in the 
industry. 
19. Fair prices. Not cheap ... but fair. 

NOMINAL SAECIFICATIONS 
(all types pictured) 

Impedance Level 
VSWR 
Ripple 
Shock 

Vibration 

Temperature Range 
Operating 
Storage 

Pressure and Altitude 

50, 70·, 9~·, 600· & 1200· ohms 
1.5:1 (or less·) 
less than ± 0.2 dB 
greater than 20G in 11 m.s.j 
up to 2000G* 
up to 60Gs sinusoidal or transient 
.02-2000 cps.· 

-55 to +125°C (most models) 
-65 to +135°C (most models) 
Most are rated for space 
applications 

Relative Humidity 0 - 98% * 
Salt Spray per mil std. 202, method b* 
* when quoted by the factory. 
NOTE: Most are available in lowpass, high pass and bandpass 
models. For example, the lowpass designation for Series/7 is Type 
FLT/7, while the highpassand bandpass versions are designated Types 
FHT/7 and FBT/7 respectively. 

All types of connectors are available from CIR·Q-TEl, plus complete 
mounting hardware for both regular and high-shock applications. 

Vol~2-556 CATALOG PAGES: 1V01.1-301 to 1-972) (Vol.2-30lto 2-1196) (Vol.3-301to 3-1420) 88m/1973 
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Filters: BANDPASS • HIGHPASS • LOWPASS 

OTHER MAJOR CIR-Q-TEL PRODUCTS 

SPECIAL FILTERS 
Folded Designs: You get all the 
performance you need in half the 
length. Ask for details. 

Linear Phase/Phase Match: i=ilters for 
superior time and frequency domain 
performance. Minimum ringing, < ± 3° 
phase tracking, < ± 3° linearity. 
Highpass, lowpass and bandpass 
designs,1 KHz to 10 GHz. 

Low-Cost Tunable: Bandpass filters, 
tunable over a range of 50 KHz to 

2 GHz; bandwidth (3dB) from 1% to 
5% nominal. Standard models are 1 %, 
3% and 5%. 

Absorptive Filters: Lowpass and high
pass filters that absorb energy in the 
reject band instead of reflecting it. 
Cutoff frequencies from 500 Hz to 
2 GHz; may be absorptive at filter's 
input, output or both. Designed to 
eliminate sensitivities of drive source or 
load to reactive (reject band) 
terminations. 

Coaxial Cavity Filters: Types FBC/S and 
FBC/16 provide extremely high Q factors 
at 0.5 to 6 GHz in a small, rugged package. 

Diplexers, Multiplexers: Custom
designed to your requirements. 

10504 Wheatley Street, Kensington, Maryland 20795 
Phone (301) 946-1800 

Setting the pace in filter technology for over 11 years! 

Special Designs: We can supply Bessel, 
LaGendre, Gaussian, equal ripple phase, 
Butterworth, Chebishev, elliptic or Zolo
tarev response characteristics with 
bandwidths from 0.5% to over 195% 
(arithmetic) for passband widths. 

ATTENUATORS 
AFT/O.025 Fixed Tubular Attenuators 
are low-cost, reliable units for general 
use in the DC to 2500 MHz range. 

CALL US COLLECT! 
We have probably already solved your 
filter problem, and we'll gladly di$cUSS 
your needs and quote specs-and 
delivery dates-by phone. Product 
literature is yours for the asking. 

eem/1973 See YELLOW Sf!CTION for I.ocal Salas and Distributors' OlftC8$ Vol.20 557 
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CQJ[Q .~ 
CQJ[Q ~~ 

RFI Powerline Filters 

B Series These powerline filters effectively provide RFI control 
of both line to ground and equipment generated noise in a small 
size at low cost. All are recognized by UL. K Series These power
line filters are similar to the B Series. They have the added feature of 
being extremely effective in the control of line to line as well as line 
to ground RFI interference. They are particularly suited to applica
tions where pulsed, continuous and! or intermittent RFI interference 
is present. All are recognized by UL. EF International Series 
These filters incorporate the special IEC (International Electrotech
nical Commission) connector which complies with all requirements 
for equipment where a detachable powerline is part of the equipment 
design. Pin configuration in the connector conforms to Proposed 
European specification of 4 mm. minimum. All electrical specifica
tions are in accordance with IEC, BSI, CSA, VDE and American 
Standards Association specifications. R Series These dual T seqion 
RFI powerline filters provide premium performance at moderate 
cost and are well suited for low impedance loads. At frequencies as 
low as 150 KHz, the R Series has an insertion loss as high as 45 DB. 
They control pulsed, continuous and! or intermittent interference, 
insuring protection of equipment from powerline noise in addition 
to protecting the line from equipment noise. The dual T type pro· 
vides extremely low leakage yet without deterioration of insertion 
loss characteristics. All B, K, EF and R Series Filters are recognized 
by UL. 

CASE STYLE B1 and K1 

CASE STYLE B4 and K4 

specifications 
Rated Voltage 
Maximum leakage current, 

each line to ground @ 
115 VAC 60 Hz 

Capacitance line to ground 
Operating Frequenc, 
High Pot Test 

CASE STYLE B2 and K2 

CASE STYLE B3 and K3 

CASE STYLE B5 and K5 CASE STYLE B6 
and K6 

2M 

SERIES 
BAND EF 

FTI~ 
L lit. 1 R SERIES 

000 iliJQ 
LOAD LINE 

B & K Series EF Series R Series 

115/250VAC 115/250 VAC 115/250 VAC 

.5 MA 

10,000 pfd 

50-400 Hz 

2,100 VDC 

.25 MA 

5,000 pfd 

50-400 Hz 

2,100 VDC 

.5 MA 

10,000 pfd 

50-400 Hz 

2,100 VDC 

1B1 B1 lamp 
1B2 B2 2.50 x 1.56 x .65" lamp 
1B3 B3 2.50 x .94 x .65" lamp 
1B4 B4 2.00 x 2.50 X .75" lamp 
1B5 B5 2.00 x 1.85 X .75" lamp 
2B1 B1 2.50 x 2.25 x .65" 2amp 
2B2 B2 2.50 x 1.56 x .65" 2amp 
2B3 B3 2.50 x .94 x .65" 2amp 
2B4 B4 2.00 x 2.50 X .75" 2 amp 
2B5 B5 2.00 x 1.85 X .75" 2amp 
3B1 B1 2.50 x 2.60 .w 3amp 
3B2 B2 2.50 x 1.94 x .75" 3amp 
3B3 B3 2.50 x 1.31 x .75" 3 amp 
3B4 B4 2.00 x ~:~~ x .75" 3 amp 
3B5 B5 2.00 x i X .75" 3amp 
5B1 B1 2.50 x 2.60 x .75" 5amp 
5B2 B2 2.50 x 1.94 x .75" 5amp 
5B3 B3 2.50 x 1.31 x .75" 5 amp 
5B4 B4 2.00 x 2.75 X .75" 

~ ::~ 5B5 B5 2.00 x 2.06 X .75" 
lOBI B1 2.50 x 2.60 x 1.13" ~~ amp 
10B2 B2 2.50 x 1.94 x 1.13" 10amp 
10B3 B3 2.50 x 1.31 x 1.13" 10 amp 
10B4 B4 2.00 x 2.75 X 1.13" 10amp 
lOBS B5 2.00 x 2.16 X 1.13" 10 amp 
10B6 B6 2.50 x 2.57 x 1.13" 10amp 
20B1 81 2.78 x 3.35 x 1.13" 20 
20B6 B6 2.78 x 3.38 x 1.13" 20 amp 
30B6 B6 4.12 x 5.13 x~.50" 30 amp 

1K1 K1 2.78 x 3.13 x .875" 1 amp 
lK2 K2 2.78 x 2.47 x .875" lamp 
lK3 K3 2.78 x 1.81 x .875" 1 amp 
lK4 K4 2.00 x 2.75 X .875" 1 amp 
1KS KS 2.00 x 2.06 x .875" 1 amp 
2Kl K1 2.78 x 3.13 x .875" 2amp 
2K2 K2 2.78 x 2.47 x .875" 2amp 
2K3 K3 2.78 x 1.81 x .875" 2 amp· 
2K4 K4 2.00 x 2.75 X .875" 2amp 
2K5 K5 2.00 x 2.06 X .875" .2 amp 
3Kl K1 2.78 x 3.13 x 1.13" 3 amp 
3K2 K2 2.78 x 2.47 x 1.13" 3amp 
3K3 K3 2.78 x 1.81 x 1.13" 3 amp 
3K4 K4 2.00 x 2.75 X 1.13" 3amp 
3K5 K5 2.00 x 2.06 x 1.13" 3 amp 
SKI K1 2.78 x 3.13 x 1.13" 5 amp 
SK2 K2 2.78 x 2.47 x 1.13" 5 amp 
5K3 K3 2.78 x 1.81 x 1.13" 5amp 
SK4 K4 2.00 x 2.75 X 1.13" 5amp 
5K5 KS 2.00 x 2.06 X 1.13" 5amp 

lOKI K1 2.78 x 3.38 x 1.13" 10amp 
10K2 K2 2.78 x 2.72 x 1.13" 10 amp 
10K3 K3 2.78 x 2.06 x 1.13" 10 amp 
10K6 K6 2.78 x 3.25 x 1.13" 10am.ll...-. 
2111\.6 K6 3.32 x 3.38 x 1.55" 20amD 
30K6 K6 4.12 x 5.13 x 1.50" 30 amp 

1EFl E1 1.97 x 1.97 x .79" lamp 
3EFl E1 1.97 x 1.97 x .79" 3amp 
6EFl E1 1.97 x 1.97 x .79" 6amp 
1EF2 E2 1.97 x 1.55 x 1.31" lamp 
3EF2 E2 1.97 x 1.55 x 1.31" 3amp 
6EF2 E2 1.97 x 1.55 x 1.31" 6amp 

1R1 R1 3.38 x 1.75 x 1.13" 1 amp 
1R2 R2 3.06 x 1.75 x 1.13" lamp 
1R3 R3 2.75 x 1.75 x 1.13" lamp 

2R1 R1 3.38 x 1.75 x 1.13" 2amp 
2R2 R2 3.06 x 1.75 x 1.13" 2amp 
2R3 R3 2.75 x 1.75 x 1.13" 2 amp 

3R1 R1 3.88 x 2.00 x 1.13" 3 amp 
3R2 R2 3.56 x 2.00 x 1.13" 3 amp 
3R3 R3 3.32 x 2.00 x 1.13" 3 amp 

5R1 R1 3.88 x 2.00 x 1.13" 5 amp 
5R2 R2 3.56 x 2.00 x 1.13" 5amp 
5R3 R3 3.32 x 2.00 x 1.13" 5amp 

10Rl R1 3.88 x 2.00 x 1.50" 10 amp 
lOR2 R2 3.56 x 2.00 x 1.50" 10 amp 
10R3 R3 3.32 x 2.00 x 1.50" 10 amp 
10R6 R6 3.75 x 2.00 x 1.50" 10 amp 

20R1 R1 3.88 x 2.00 x 1.50" 20 amp 

20R6 R6 5.13 x 4.12 x 1.50" 20 amp 

CQJ[Q CS©XmIrJ 
CQJ[Q 2635 NORTH KILDARE AVENUE 

CHICAGO, ILLINOIS 60639 
(312) 384-7400 • TWX 910-221-5308 

$5.85 
5.95 
6.05 
6.70 
6.80 

t~g 
5.40 
6.05 
6.15 

6.05 
6.15 
6.40 
6.95 

~~ 
5.40 
5.55 
5.70 

~:~g 
5.95 
6.05 
6.15 
6.80 
6.95 
7.25 

10.00 
11.25 

20.00 

$6.85 
6.95 
7.05 
7.70 
7.80 
6.30 
6.35 
6.40 
7.05 
7.15 

7.05 
7.15 
7.40 
7.95 
8.05 

6.40 
6.55 
6.70 
7.30 
7.40 

6.95 
7.05 
7.15 
8.25_ 

1??1; 

21.00_ 

$9.75 
9.00 
8.25 
9.75 
9.00 
8.25 

$10.80 
10.90 
11.00 

10.25 
10.35 
10.45 

11.00 
11.10 
11.30 

10.35 
10.45 
10.65 

10.90 
11.00 
11.10 
12.10 

22.75 

24.00 

THESE FILTERS ARE RECOGNIZED UNDER THE COMPONENTS PROGRAM OF UNDERWRITERS LABORATORIES INC. 
Vol.2-S58 CATALOG PAGES: (Vol.1-301 to 1-972) (Vol.2-301 to 2-1196) (Vol.3-301 to 3-1420) eem/1973 



SEC. 2700 • FILTERS (ALL TYPES) 

~~lrL~~~ __ E_M_I_F_ilt_er_s_an_d_S_e_rv_ic_es __ 

EMI/EMC SYSTEMS ENGINEERING SERVICES 

Test facilities are available in New Bedford, Mass., and 
Venice, Calif., which provide all aspects of EMI/EMC 
systems engineering services to customers. Included 
in these programs are the following services, required 
to execute an effective EMI/EMC systems implementa
tion: 

• Preparation of EMI/EMC Control Plans. 

• Establishment of administrative channels for 
EMI/EMC implementation required to coordinate 
the EMC requirement within larger programs. 

• Design Review Service and Recommendations to 
assure that proper design considerations are 
incorporated in the equipment. 

• Test plans to document the design and test 
methods required for system EMC. 

• Development and Qualification Test programs 
designed to provide factual evaluation of 
compliance with design goals and/or compliance 
with: 

MIL-STD-461 A/ 462/ 463 
MIL-STD-826A 
VDE0875/8:66 
VDE0875/7:71 
BRITISH STD 800:1954 

FCC Rules 
MIL-I-61B1D 
MIL-I-16910C 
MIL-I-26600 
Other Source Documents 

For additional Filter engineering literature, write to Filter Manager, 
Cornell-Dubilier, 150 Avenue L, Newark, New Jersey 07101. 

CORNELL-
DUB I LI E R 150 Avenue L, Newark, N. J. 07101 

eem/1973 See YELLOW SECTiON for Local Sales and DistriJlutors' Offices Vol.2·SS9 
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CORNELL· EMI Filters and Services DUBILIER ________ _ 
In many applications, standard filters may be used to suppress 
interference and achieve electromagnetic compatibility. For 
other applications, custom designed filters can be supplied. 

In all instances, compliance with EMC specification require
ments should be verified by suppression testing. 

~------. J----J= 
NFR-A NF1 D431 Series NF NFT IF Series 

COMMUNICATION & SIGNAL LINE FILTERS 
Cornell-Dubil ier Communication 
and Signal line Filters are de
signed for use in telephone, tele
type, and digital communication 
networks for the purpose of mak
ing possible secure communica
tion installations in accordance 
with the security requirements 
of DCA RED/BLACK ENGINEER
ING - INSTALLATION CRI-
TERIA (U) per DCA CIR C17S-6A. 

Through the application of the SDS 940 computer system in 
conjunction With unique network synthesis and analysis 
capabilities Cornell-Dubilier Electronics is able to offer a 
product line consistent with minimum cost and optimum 
size and electrical characteristics. 
Due to the vast number of different applications, each hav
ing unique physical and electrical requirements, only a few 
of the many types of security communication filters have 
been shown. 

Notes: 
1. The CDFS Series is a high reliability filter des. igned to 

meet the applicable portions of MIL-F-17S33fMIL-F-
18327 for metal encased, hermetically sealed units. 

2. Exterior finish is fused electro-tin-plate. 
3. Operating temperature range is rated at -SS·C to 8S·C. 
4. Case temperature rise is less than 20·C. 

S. Insulation resistance is in excess of the requirements of 
paragraph 3;11 of MIL-F-1S733E. 

6. Dielectric withstanding voltage may be tested in accord
ance with paragraph 4.6.S of MIL-F-lS733E. 

Listing of Model Numbers 

*Oue to the required 5 ampere ratings on many sensing circuits, the CDFS1015 is 
designed to accommodate this current without damage to the filter. 

I 

For additional Filter engineering literature, write to Filter Manager, 
150 Avenue L, Newark, New Jersey 07101. 

CORNELL· 
DUBILIER 150 Avenue L. Newark. N. J. 07101 
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~~lrL~~~ __ E_M_I_Fi_lte_rs_a_n_d _Se_rv_ic-.-e_s __ 
EDPF FILTER SERIES 

The EDPF Series of EMI Filters (U.L. Listed, file #E41576B) is 
a uniquely standardized design approach to EMI Filter hardware 
that provides prompt service to the user in terms of selection and 
product availability. 

SELECTION CHART 

r.B~" D --- - -

1: @ 
L----c- l-E 

The CDE publication, EMC Compatibility Solution, details the 
electrical and mechanical parameters of the entire series. In 
general, the needs of the EDP industry seemed best served by 
five standard circuit configurations; four basic combinations 
of circuits, in four standard packages: 

Circuit configurations: 
"L" circuit 
"'TT" (pi) circuit 
"T" circuit 
2 L circuits 
2Tcircuits 

Circuit combinations: 
single circuit 

BAL. L (European) 
BAL. T (European) 
BAL. 2L (European) 

2 circuits-normally used for single phase applications 
Three circuits-used for both single phase and three 

phase applications 
Four circuits-used for three phase plus neutral coil 

applications 
Mechanical configuration: 

single circuit-tubular 
two, three and four circuit units: 

open terminal 
or bulkhead mount 
or enclosed terminal 

The tubular and bulkhead mounted mechanical configurations 
can be supplied with either a capacitor or an inductor input, 
as defined by the ulier. The open terminal and enclosed ter
minal configurations can be oriented with respect to input, 
as needed. 

Insertion loss has been diagrammed two ways-within a Mil
Standard 220A (under load) condition and within a typical 
impedance setting for primary circuits. The assumptions for 
the latter were, a source impedance of .001 ohms, and load 
impedance determined by the voltage and current rating of the 
filter. Note that the EDPF series is rated 250 VAC. (Example: 
a 50 amp circuit yields a 5 ohm load; 250. VAC/50 amps = 
5 ohms.) The "real world" condition further takes into account 
saturation within the inductors due to current flow. 

It has been typical to specify filter voltage drop assuming the -
load to be purely resistive--which is rarely encountered. There
fore, the EDPF series is designed with voltage drop not ex
ceeding 1 per cent of rated voltage--at full rated current
and having a lagging power of .8 to 1.0. 

For additional Filter engineering literature, write to Filter Manager, 
Cornell·Dubilier, 150 Avenue L, Newark, New JI!rsey 07101. 

eem/1973 
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STANDA~D LINE & INTER STAGE FILTER 
FEATURES 
• Hermetically sealed, metal case. 
• Meet or exceed MIL·18327C 
• Customized units available on request. 

HIGH -PASS 

PART NO. 
PASS-BAND «Sdbl STOP BAND IMP. CASE 

Hi! 80 ABOVE MIN db@Hi! IN/OUT NO. 

1T20H-40A 40 33 26.5 600 42 20.0 

1120H·2OQA 200 38 133 600 
42 100 

1120H·30QA 300 
40 200 

600 50 150 

C-'o 333 
1120H·SODA 500 50 250 600 
_._-
~--

----40~ 

1120H·l0DOA 1000 50 500 600 
--- _ .. "------ -

1Il0H-SOE 50 

-~----.----

1120H·l00E 100 

------
112aH·lODE 200 10K 
~ --- -------- ---cc---:-:c:--t---+---i 
1120H·300E 300 ~~ ~~~ 10K 3 

~--------- --38 ----,s;-t-----
1120H-400E 400 42 200 10K 3 
~--- ------- ----- ---~--

38 330 
42 250 500 10K 

1120H.800E 800 38 533 10K 3 

1-----+-------- -{i-~ --- -
1I20H·IOODE 1000 42 500 10K 

1-----+----- -'8"""1i30- --- ----
1120H-2000E 2000 42 1000 10K 3 

---.. -- .----------j--- -------f----
1120H-3000E 3000 i!~ ~~~~ 10K 

PART NO. 

LOW - PASS 

PASS·BAND«6db) 
Hi & BHOW 

STOP BAND IMP. CASE 
MIN. db@H-2 IN lOUT NO. 

~~~ ____ 2_00 __ ~.~l~~~~I--1O-K-+-'-~ 
1120l·300E 30n j!~ 

500 30 
40 

450 
405 

750 
830 

10K 

10K 

-----+-----+------+---+----1 
1120l-600E 600 !~ ;~~ 10K 

- -- -------+----+--+----j 
1120UOOOE 1000 

30 1500 
40 1660 10K 

10K 30 4500 
40 4950 1120L-3000E 30DO 

BAND - PASS! (HIGH QUALITY! 

STOP·BAND IMP. 
PART NO. fc(Hl) PASS·BAND (.1db) MIN. db @ H~ IN/OUT CASE NO. 

1120BP·l,500P ~~o 1,000- 2,000 H~. 40 Sll-4,OOO H •. 2,000 

1120BP·2,700P 2,700 1,400- 5,500H~. 40 400-9,000 H •• 2,000 

1120BP·3,OOOP 3,000 2,000· 4,000 Hi! 40 400-1,000 H •• 2,000 

1120BP·3,300P 3,300 500 20,000 Hi! 40 60-40,000 Hl. 2,000 
11'lOBP·S,DDDP 5,000 500- 50,000 Hi! 40 60-10O,OOOHf. ~ooo· 

1120BP·S,ODDP 6,000 4,000· 8,000 Hi! 40 400- 15.000 Hi!. 2,000 
1120ap·II,OOOP 1',QOO 8,000- 16,QOD Hl 40 400 32,000 Hi!. 2,000 

BANO - PASS 

PART NO. 
I, PASS·BAND STOP·BAND IMP. CASE 

(HZ) 12"1 MIN. db @ HZ lNIOUT NO. 
112DBP·230E 230 175 285 27 81-510 10K 3 
1120BP·340E 340 285 395 36 140-800 10K 2 
1120BP-450E 450 395 505 36 195- 1000 10K 2 
112OSP-l050E 1050 995- 1105 30 750·1500 10K , 

CASE CASE DIMENSIDNS 
NO. l. W. H. STU OS CUT·QUT MOUNTING DIM. 

Hl/16 '·3/16 2·1/2 6·32 x 3/8 3/4" Dia. 1·1/4 x 3(4 

ll1116 1·3/16 H/8 6· 32 x 3/8 3/4"Oia. 1-1/4 x 3/4 

1.00 1.00 1·11/32 4·40 x 3/8 SEE BASE SKETCH 

2·3/16 ,·13/16 2·9/16 6· 32 x 3/8 3/4~ Dia. I 1-112 x 1·1/8 

LOW PROFILE FILTERS 
CASE Metal flat case to reduce hum 

plck·up 

PINS Straight PinS for PC mounting. 

NOTE Filterswith other requirements than 
shown can be supplied. Our techni· 
cal staff is ready to give you prompt 
service. 

loOW-PASS 

I '::' t"I~:" ,:~~'BA,ol3db) STOP-BAND 
1101·1 10K DC 10 46t)HI 600Hz 4(idbabll'll150Hl 
11012 600 OCl03KHz 3.4KHz 48dblboYl4.2KHz 
110103 10K DCto4.4KHI 5KHz 43dblbll'll6.3KHz 
1101"1 lK DC-lo9KHr 10KHz 43dblbo'll12.8KHz 

::~::i:: ~~::~~~: ::~: :!~::::~:~~ 
HIGH-PASS 

':~~ II.~:UT (~::.BAND(3dbl STOp·BANO 

"."!!'0K 300th&IbIlVl!20DHZ 4I)dbbllowl40Hz 110U 10K IIOOHr&abovl 400Hz 4Odbbtlow280HI 
11013 10K 1.2KHJ51b1J'tl BOOHz 4I)dbbllow560Hz 
I1U" 10K 3KHz&1b1J'tl 2KHz 4Odbbllowl.4KHz 
1102" 10K 6KHz 51b1lWl 4KHz 4Odbbllow2.BKHz 

BROAD BAND-PASS 

'''AT 1m, PASS·BAND 
STOP·BAND l36db\ 

f-""-~ BElOW ABOVE 
110].1 '" lKHltO 2kHz 

0."", I'K"' 11032 '" 2KHzl0 4kHz 1KHz 8KHz 
11033 10K 4KHzIII BKHl 2KHz 16KHz 
1103-4 10K 10KHz 10 20KHz 5KHz 40KHz 

DECADE INDUCTORS 
DESCRIPTION 

CASE 
'D. 

CASE 
NO. 

CAS' I 
NO 

II 

For audio and low frequencl!s. Used In prototype, lab. 
standards, wave filters, equalizers, tuned ClfCUttS and related 
applicatIOns. Switches are Make before Break and constructed 
of ceramiC stator·and·rotor members with ball·and·socket detent 
Contacts silver aIlOV. 

SPECIFICAT10NS 

Mil SPECS 
The .. filters meet MIL·F· 
18327C specs. Grade 6, Class 
R, Life X. 

ACCURACY: :t 25% at 1KHZ (other freq. on request). DC RESISTANCE: ApprD~. 40 ohms per H. 
TEMPERATURE COEFFICIENT ± 26 PPMtC between WC and 32°C. MAX. VOLTAGE: 130 
VRMS. MAXIMUM CURRENT.' TERMINALS Type 400 solde"ng lugs on .75 spaCIng. Type 1400 
iack·top binding posts on standard .75 In. spaCing. CASE DIMENSIONS' Type 400 8 ~ 3.5 x 4 
120.32 x 8.89 x 10.16 cm! Max Type 1400 16.75 x 8.25 x 5.5 142.54 x 20.32 x 13.97 cm! max. 
INDUCTANCE CHANGE WITH AC CURRENT' INCREMENTAL INOUCTANCE'. 

·See catalog sheet on Decade Inductors. 

TABLE I TABLE II 

TYPE TOTAL IND. 
IND. INCR. 

400A Imhy O.lmhy 
B 10mhy lmhy 
C O.lmhy .0lhy 
0 lhy O.lhy 

0.1 % 
SWITCH INCR. 

SETTING 
400A 400B 

E IOhy lhy 1 131 25 
1400A 1.lllhy O.lmhy 

B 11.11hy lmhy 
2 to 4 100 18 
5 to 10 60 10 

TOROIDS 

DESCRIPTION 
Exhibit the highest "a" in the freq_ range of 0.1 KHz to 1 MHz. Potted, 
miniature. temperature stable. and low cost. Matched units available. 

SPECI FICATIONS 

RMS I, (ma.! 

0.25% INCREASE 

400C 4000 400E 

B.O 2.6 0.80 
5.0 1.5 0.6 
3.0 1.0 0.3 

INDUCTANCE RANGE: 0.050 MH to 36 H. DC or AC VARIATION EXCITATION:' "Q" FACTOR: 
250 Max.·.INSULATlDN RESISTANCE: Terminals to case 10,000 meg. at 100 VOC. TEMPERATURE 
COEFFICIENT: ± 18 PPMtC from ·55°C to +85°C. MULTIPLE TAPS: available. ACCURACY: ± 1% 
or ± .25%. 
*See bulletin No. 90. 

PART NO. IND. MH ROC CO MAX. PART NO. IND.MH ROC CO MAX. 
COIL DES. @10KHI OHMS (PFI (MAl COIL DES. @10KHz OHMS (PF) (MAl 

30-90T·1 .OS±-2.5% .B 13 78 3D·BOT·17 ,86.:1:1.0% 1.1 22 40 
3D-SOH .0&±2.5% .9 13 " 30-90T·ll1 1.0 t.1.0% 1.8 24 40 
lD-90T-3 .012 ± 2.5% 1.0 1. 78 3D·90T·19 1.2 ±1.0% B.' " 40 
30-901-4 .DII!2.S% 1.05 14 18 3D·ODT·20 1.5 ±1.0% 11.0 27 " 3D·90H .10i2.5% 1.1 15 18 30-901-21 1.75:!:.1.0% 11.7 27 31 
3D·90H .12:!:.l.5% 1.25 16 18 30·901-22 2.0 ±1.0% 12.8 28 " 3D·9UH .15:!:.2.5% I 1.7 11 " 3D·901-23 2.4.:1:1.0% 14.0 " " 30·901-8 .US±2.5% , .. 11 " 3D·9OT-24 3.0 ±1.0% 111.7 " 25 

3D·90T·9 .20-*-1.5% 2.' 18 55 3D·901·25 3.& ±1.0% 20.& 28 25 
3D·90T·l0 .Z4±1.5% '.4 18 50 30·901·28 4.3 ±1.0% 22.& IZ 25 
3D-9OT-11 .30±1.5% '.7 " 56 30·901-27 5.0 ±1.0% 30.0 3J !O 
lD·BOT·12 .3&:!:.1.5% '.0 " " 3D·90T-211 6.0 ±1.0% 31.& 34 20 --

30·90T-29 7.2 ±1.0% 39.& " 20 3D-9GT·1J .41±1.5% 

!~ I 
20 " 3D-IOf.14 .50±1.5% 20 41 3D-IOT·1D B.I ±1.0% 50.5 18 1. 

30·901·15 .10±1.5% ..• Zt 41 30·IOT·31 lQO tl.O% 54.' 18 16 
30·88T·16 .12±U% •• " 41 
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SEC. 2700 0 FILTERS (ALL TYPES) 

~~'lYOURBESTSOURCEFORFLTERS 
& ~ 4 DESIGNED TO MEET YOUR NEEDS 

• Low Pass • High Pass • Band Pass 
• Band Reject • Wideband • Audio 

• RC • Linear Phase • Constant Group Delay 
• Phase Matched 
• Compi omise Phase Delay 

• Attenuation 
Matched 

• Low Transient Response 
• Attenuation Equalizers 

ESC Dual-In-Line Filters 
Five series of filters, three low pass and two high pass filters 

are listed in this catalog available upon request. A bandpass filter 
can be formed by tandem connection 
of a lowpass and highpass (minimum 
bandwidth is one octave). Full speci
fication for attenuation and typical 
characteristics such as phase sh ift, 
group delay and pulse response are 
prese nted in catalog. Frequency 
range covers 1 Khz to 10 Mhz and 
Impedance from 50Q to 5000Q . 
Epoxy cast in DAP cases, size is 
only .46 x .76 x .25. 

o AMPLITUDE 1211_DELAY 

.Dl~l:111 
"'02~'l.4D1 

1.1 U 1«111 I I II UtlZ 
CONDITIONS Of MODEM/TELEPHONE 

LINE BEFORE EQUALIZATION 

ESC Compromise Equalizers for 
Telephone Line Modem 
Designers 

~:~§l::.DEtAY 
2~:L4H 
3.1 1.J lUll '.1 IJ IlUIl 

CHARACTERISTICS Of ESC EQUALIZER 

"I If wi I I ~".RU.ATfVEDEL.AY 
..,,1 ~ , -1 __ 

.1 1.1 IKIIZ .1 1.1 3KIIZ 

YOUR MODEM,I\.INE PLUS ESC EQUALIZER 

ESC produces custom designed 
compromise equalizers for modem 
manufacturers to correct for trans
mission line and modem produced 
amplitude and phase (delay) distor
tion. Equalization allows modem sets 
to be used at highest possible rates 
with minimum distortion. Contact 
ESC for your specific requirement. 

Sonar Filters in Phase and 
Amplitude Matched Sets 

Linear phase bandpass and 
lowpass filters, with phase and 
amplitude matched passbands. 
Matching can be accomplished for 
any number of channels; generally 
three filters made a set, but as many as 900 have been pha~e and 
amplitude matched. ESC produces filters for Sonobuoys and 
audio comb analyzers. 

High Speed Data Modem Filters in 60 Khz 
108 Khz Range 

ESC produces a series of lowpass, bandpass and band suppres
sion filters for use in high speed (150 Kbps) data modems. 
Filters have very sharp attenuation characteristics and are made 
in compact size for PC board capability. 

{(KHZ) 
60 70 72 75 80 90 92 94 108 -10 

20 

30 

50 

60 

Toll Free 
800-631-0853 

except N.J. 

11KHZ} 
• ,,_'" 140 db Aircraft 

r====:=IIC--+---+---I---I---l-~-- Radio Low Pass 

11 Fil:~~Vide 140 db at-
=: tenuation of harmonic 

~'::'_:::: frequencies in audio 
: band. Filters have con-

trolled minimum phase 
shift, are miniature in 

size and fabricated in mu-metal cases for minimum external 
magnetic pickup. Size is only 1.2 x 1.0 x .58. 

ESC Telephone Line Simulators 

ESC Simulators are passive, stable LC Networks. They pro
vide voice-band data system users with nominal worst case con
diHons of amplitude and envelope delay of Bell Telephone voice 
bandwidth data channel 3002 and Cl. C2 and C4 conditioning. 
ESC will also design simulators to satisfy other custom require
ments. Write for ESC Brochure on Telephone Line Simulators. 

70 MHz Bandpass Filters 
for Modem and 
Microwave Links 

ESC produces 70 Mhz 
bandpass fi Iters. with 3db 
bandwidth in the range of 
5% to 70% of 70 Mhz 
center frequency. Filters 

have a minimum group delay error and sharp attenuation 
response, typically with a ratio of 40db/3db bandwidth of 3:1. 

High Reliability Miniature 
Filter to NASA 
Requirements 

Filter is intended for use in 
equ ipment where extreme envi
ronmental conditions are en- ~ 
countered. Components in filter 
meet high-rei NASA requirement 
NPC 200-3. 

Broad Band Video Transformers 
Series of extended wide band trans

formers covering frequency ranges up to 8 
MHz. Applications include impedance 
matching, interstage coupling, phase 
inversion, . and elimination of ground loop 
problems encountered in video transmission. 
See photo and write for more details 

((KHZ) 

The filters described above represent only a small segment of our 
total design capability. ESC also designs and manufacturers. 
typically ... 

Video 

Hi-Rei 

Sonar 

ATC 

Fixed programmable and mechanically-variable delay 
lines for the TV broadcast industry, including video 
cable simulators and voltage variable delay lines. 

Proven design, manufacturing capabilities, and facili
ties encompassing all quality levels dictated by 
MI L-I-45208 and MI L-Q-9858A. 

Delay lines used in beam forming systems_ These units 
are manufactured to precision tolerances and are sup
plied in matched sets or groups. 
Precision tapped .delay lines for Air Trafic Control 
systems of all types, IFF. Beacon Systems, Tacan, 
Vortac, etc. 

• . llc· ~!l;EL~~~~?o~~~OSPA~~E~~?~!6~/ON 
.' . • PHONE: (201) 947-0400 I TWX 710-991-9780 

. .' . 

Looking for electromagnetic 
delay lines? See our ad 
in section 2350.EEM 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.20 563 
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SEC. 2700 0 FILTERS (ALL TYPES) 

• 
'" FREQUENCY DEVICES, INC. '=" signal conditioning modules 

A to 0 Pre-Filtering 
Geophysical and 
Meteorological Data 
Reduction 

Noise Reduction 
Contiguous Comb Filter 

Demodulation Filter 

Phase Lock Control 

Avoid Aliasing Errors 

High performance Active Filters offer Bessel, Butterworth, and Tchebyscheff transfer functions in 2-, 
4-, and 6-pole designs. Low pass, high pass, band pass, and band reject models available. Filters are 
unity-gain, non-inverting, 

Wide Frequency Range: .001 Hz to 20KHz, 

Low Drift: life <0.05;oC; Offset Drift: 3011 V/OC. 

Z," to 1 M [2 ; Zout ~ 152; I nsertion Loss ~ .02db; Noise ~ 50 J1 Vrms. 

CUSTOM DESIGNS include 1- to 8-pole transfer functions; non·standard transfer function (Cauer, 
Paynter, etc.) Including cascaded characteristics; adjustable gams (to 40db); fc ddft to .01%/oC; or 
other features to meet the needs c.f a given application. 

RESISTIVE TUr\lEABLE ACTIVE FILTERS SERIES 730 

A to 0 Pre-Filtering 
Vibration Analysis 
Voltage to Frequency 
Conversion 
Time Delay Filters 

Test Instrumentation 

Four-pole low pass filters with externally tuneable cutoff frequencies. High performance maintained 
over a 50: 1 tuning range, slightly degraded performance over 500: 1 range. Tuned with 4 equal external 
resistors. 

Butterworth and Bessel Responses. 

Covers range from 0.1 Hz to 50KHz; Frequency drift to .01 %/0 c. 
Z;n ~ 109 [2; Zout ~ 1ll; Insertion Loss ~ .02db. 

RESISTIVE TUNEABLE ACTIVE FILTERS SERIES 760 

Contiguous Comb Filters 
Vibrations Studies 

RMS Measurements 

Harmonic Analysis 

Noise Reduction 

Waveform Purifier 

Four-pole bandpass filters with externally tuneable center frequencies. An adjustment range of up to 
1000: 1 is achieved by switching in sets of four identical tuning resistors. 

Butterworth response 

Q's of 5 and 10 

Covers range from 0.05Hz to 20KHz 

Zin=10 5 S1;Zout =1'rl 
Passband gain preset to unity, externally variable from 0 to 10 

VOLTAGE TUNEABLE ACTIVE FIL "tERS SERIES 300 
Spectrum Analysis 

Adaptive/Tracking Filter 

Frequency/Phase Locked Loops 

Automatic Test Instrumentation 

Sinewave VCO with 
Quadrature Outputs 

Bandwidth Control 

Versatile two-pole active filters which are tuneable over a 20: 1 frequency range by application of a 
control voltage. Simultaneous low, high and band pass outputs are provided.,'Operational 'without ex· 
ternal components, but gain or Q may be varied with a single resistor. Five models cover the range 
from 0.1Hz to 20KHz. 

Linear tuning (1%). 

Z;n ~ 100Kn ; Zout ~ 1052; Insertion Loss ~ 0.2db. 

PRECISION SINEWAVE OSCILLATORS WITH QUADRATURE OUTPUTS SERIES 400 

Distortion Testing 

Stable Frequency Reference 

Resolver Excitation 
Quadrature Mod/Demod 

Arbitrary Reference Angles 

Production Testing 

A modular oscillator providing very low distortion (.04%) and two outputs in quadrature (90° ± 0.1°). 
Performance rivals expensive instruments at a fraction of the price. Fixed frequency models available 
from 1 Hz to 20KHz (externally trimmable ± 10%). Tuneable models externally variable over 1000: 1 
range. 

Output amplitudes variable over 20db range (with resistor or Voltage) with both outputs tracking to 
.01 % over this range. 

Low Frequency Drift (.01 %/oC). 

Spurious Noise (-85db). 

Output Amplitude Ratio tracks to .001db;oC. 

PRECISION RESISTIVE TUNEABLE OSCILLATORS SERIES 440 
Electronic Musical 
Instruments 
Production Testing 

Arbitrary Ref. 
Angle Gen. 
Quadrature Servo Ref. 

Computer Controlled 
Oscillator 

PC Board Mounting 
Digital Logie 
Power Source 
Transducer Power Source 

Modular resistive tuneable oscillators featuring low distortion (0.08%), quadrature buffered outputs 
90° ± 0.1° out of phase with amplitude tracking to better than 100ppmfOC. Externally variable over 
1000: 1 range. 

Low Frequency Drift (0.01 %fOC) 

Spurious Noise (-85db) 

Adjustable Output Amplitudes (>20db) 

Frequency Range (.05Hz to 20KHz) 

MODULAR POWER SUPPLIES and DC/DC CONVERTERS 
Modular power supplies and DC/DC converters designed for PC board mounting. Featuring short 
circuit protection, precision regulation and high efficiency. 

STANDARD SUPPLIES (INPUT VOLTAGE 105 -125VAC) 
Output Voltage ( ± 15VDC) : 25mA, 50mA,100mA 

: 200mA, 300mA 
Output Volt~ge (5VDC) : lA 

STANDARD CONVERTERS (5 or 12VDC to ±15 VDC) 
Current : 25mA, 100mA 

FAST DELIVERY: 2 Weeks ARO on Standards. 
FUNCTION MODULES AND CUSTOM MODIFICATIONS AVAILABLE 

FREQUENCY DEVICES, INC .• 25 LOCUST STREET. HAVERHILL, MASS. 01830 • (617) 372-6930 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.20S6S 



Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

Noise pollution problems got you perplexed? 

Get with Genisco's filter 
knowhow for the right answer. 

COMPUTER-PERIPHERAL RFI/EMI FILTERS 
These heavy duty units have been awarded both UL 
and VDE* recognition. They encompass a wide range 
of ratings: 1 O-to-l 00N115-to-480VAC from DC to 
400Hz. Their unique circuitry has been specifically 
developed to interface with stringent "clocking fre
quency" requirements. They feature a dielectric 
strength of approximately 10 times the rated line-to
ground voltage; a voltage drop of less than 1 % of the 
line-to-ground voltage at power frequency; continuous 
duty operation to +85"C; low leakage-5.0mA, max.; 
insertion loss vs. frequency range of l-to-l00MHz. 
They come in single or multi-circuit configurations. 

*Verband Deutscher Electrot~chniker 

HEAVY DUTY POWER-LINE FILTERS 
Tailored to specific requirements, using computer
aided design and advanced inductor and capacitor 
technologies, Genisco Power-Line Filter Assemblies 
provide optimum long-term dependable performance 
under stringent "real world" conditions. They're de
signed, built and tested to meet or exceed DCAiNEMA 
enclosure and MI L-F-15733 filter requirements as.well 
as other applicable equipment specs. They are avail
able with current ratings to 1,000 Amps and voltage 
ratings to 480V RMS (0 to 400Hz). They can be pro
vided with circuit breakers and/or electronic surge 
arrestors in single and multi-filter shielded enclosure 
configurations. These assemblies provide over 100 dB 
isolation from 14 KHz through 1,000 MHz, and oper
ate over a temperature range of -55 to +65"C. 

HIGH-EFFICIENCY SIGNAL LINE FILTERS 
Packaged in a broad assortment of M I L-spec hermetic 
cases, they serve in such varied land line communica· 
tion applications as telephone, teletype, carrier cur
rent,data-phone and computer link filtering systems. 
Their transmission loss, in the pass-band, is 1 dB or 
less. They also feature isolation of over 100 dB at fre
quencies ranging from 14KHz to 1.0GHz. Although 
designed for balanced transmission line systems, they 
still operate efficiently with mis-matches of as much 
as 2 to 1. Single or dual-line versions are available. 
These units meet applicable requirements of MI L-F-
18327 and MIL-F-15733. 

RFI/EMI ANALYSIS, MEASUREMENT, ENGINEERING SERVICES 
Ge~istron's long-term leadership in RF and EM Inter
ference technology, coupled with the most extensive 
independent test and evaluation facilities of their kind 
in the U.S., results In faster, more accurate and eco
nomicafsolutions to your noise interference compati
bility problems. The all-inclusive service is conduced 
by experts in the RFI/EMI field using .the latest in 
preCision instrumentation as well as measurement and 
computer analysis techniques. Tests are conducted in 
a specially designed 4-room "screen room" suite. 
Contact us for a sample procedure and cost evalua
tion quotation. 

RFI/EMI MINI-FILTERS 

Make the most of your miniaturized filter
ing designs' performance with Genisco 
MINI-FILTERS. You'll not only save on 
space and costs, but also worries about 
long-term reliability. They're available 
from stock to assure fast deliveries. They 
come in a wide range of current handling 
values-from 1 OmA-to-l 0 Amps; and four 
voltage ratings-50, 100 or 200VDC and 
+28VAC (up to 400Hz). You can choose 
from 4 standard circuits-the "L", that's 
low in cost yet has excellent rejection cap
abilities; the "2L", which has the sharpest 
cut-offs and more low-frequency attenua
tion; "1f" capacitive and "T" resistive input 
types, and their hermetically sealed cases 
meet MI L-F-15733. They operate from 
-55 up to+125"C. 

WAVE FILTERS 

All of Genisco's expertise has been em
ployed to provide a broad spectrum of 
preCision wave filtering units that are rel
atively inexpensive. They include a wide 
range of both high and low pass, as well 
as band-reject and band-pass types; si ngle· 
side-band; RF, AF and IF;equalizingand 
harmonic types; linear-phase units; tele
metering, telegraph tone, and band-elim
ination types. These wave filters meet or 
exceed the requirements of MI L-F-18327 
and the quality standards of MI L-Q-9858 
as well as NASA's NPC 200-3. Their her
metically sealed cases conform to MIL-F-
18327. Many of the types have Federal 
Stock Number assignments. 

GENISCO TECHNOLOGY CORPORATION / GENISTRON DIVISION 
18435 SUSANA flOAD, COMPTON; CALIFORNIA 90221 • PHONE (213) 537-4750 • TWX: 910-346-6773 
FOR CURRENT SOURCE DATA CALL ToLL·FREE 8011-645-9200 (IN N. Y. STATE CALL COLLECT (516) 294-0990) 
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SEC. 2700 0 FILTERS (ALL TYPES) 

THE GUDEMAN CORPORATION 
capacitors and EMI filters 

311U WEST HLM)N SfkHT • CHICACX) ILLINUIS ell i(,111 .312 :337 711()[) • TWX 91112213863 
FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645·9200 liN N. Y. STATE CALL COLLECT (516) 294·09901 

EMI and RFI FILTERS 
polycarbonate dielectric 
L type miniature filters 

polycarbonate dielectric 
L type miniature filter 

w.~~~-~ ·ff@}· 
. J",I",J 1_ 

±.0051:=='1.015 MAX. U 

polycarbonate dielectric versus 
ceramic is ultimately superior for 
AI C applications 

The Gudeman Corporation manufactures a full line of military and commer· 
cial EMI and RFI filters to meet the needs of most custom requirements. 

Military types are designed to meet or exceed the applicable require· 
ments of MIL·F-15733E. Commercial types to Underwriters Laboratories 
requirements or the customers individual specifications. 

In addition to the popular tubular and bathtub style case configurations, 
the Gudeman Corporation offers case styles and mounting means custom 
designed to take full advantage of the volume and form factor available 
for that "special application." 

ENGINEERING SERVICES 
Please feel free to consult our application engineering department with· 
out obligation, for assistance on any problem relating to the design, 
use or application of low pass filters. 

TESTING SERVICES 
The Gudeman Corporation has complete facilities for testing equipment 
for ra~iated or conducted EMI to FCC regulations, at a very low cost. 

specifications 64L6- /64RL6-* series 
115 VAC 0-400 Hz, 250 VDC 
500 VDC Dielectric Withstanding Voltage 
1000 Megohm Minimum @ 250 VDC Insulation Resistance 
- 55°C to + 105°C Operating Temperature 
Meets or exceeds all applicable requirements of MIL·F-15733 
*R in part number denotes capacitor at threaded end. 

·06 .06 20 50 60 70 70 
-1 1 30 42 60 70 
·2 2 22 30 50 70 
-3 3 20 25 45 65 
-5 5 15 22 35 60 

·10 10 12 20 30 50 

70 
70 
70 
70 
70 
70 

NOTE: Other currents (amps) and configurations (,,. & TI available upon 
request. Other tube sizes (,41 o.d') available. 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2 0 S67 



Vol~2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

249 N. TROOST • OLATHE, KANSAS 66061 

inc.. PHONE: 913-782-0012 
TELEX: 4-2562 

STANDARD FILTERS 
FOR HIGHEST SELECTIVITY 
Standard filters are computer designed by modern network methods for 
minimum stop to pass band ratios. Applications are those requiring 
optimum utilization of frequency spectrum. 

CUSTOM FILTERS 
Low, band or high pass and band stop filters with optimum amplitude 
and/or delay characteristics can be supplied to your special requirements 
and MIL-F-18327. Construction utilizes precision inductors and high 
quality capacitors of special films or silvered mica, according to frequency 
and space requirements. Operating frequencies range to 50 MHZ. 
Temperature stabilization for both amplitude and frequency can be 
effected. Mechanical styles may be epoxy encapsulated or hermetically 
sealed metal in sizes from 0.2 to 200 cu. in. 

EXAMPLE CUSTOM FILTERS 
BAND PASS 

Pass Band Slop Band 
PIN db@BW db @ BW Impedance Size 

20-034Q-xx Series;fo .S-7.5KHZ .1S@l.Ofo 25@1.75fo 2.7K/2.7K 1.3x3.0xl.OH 
2()'0450-xx Series;fo 4.5-7.1KHZ 4.0@98HZ 26@258HZ 600/600 1.5x3.6xl.OH 
20.()521-12 fa 9960HZ;lL .4db 1.0@1460HZ 35@4000HZ 2K/500 2.5x2.5x.7H 
20'()501-10 fa 30KHZ;IL .5db .25@20KHZ 40@+30KHZ 4.7K/4.7K 1.4x2.0x.6H 

-24.7KHZ 

SERIES 430 FSK TONE CHANNEL 

BAND PASS 

(170H'Z spacing) 
SPECIFICATIONS: 

Relative Attenuation 
(Receive Filters) 

3 db max at ± 42.5 cps 
20 db min at ± 85 cps 
38 db min at ± 128 cps 

(Transmit Filters) 
3 db max at ± 42.5 cps 

15 db min at ± 85 cps 
30 db min at ± 128 cps 

Insertion loss-6 db max 

Terminations 
Input: 600 ohms 

(inputs all channels may 
be operated in parallel) 

Output: Receive 50K ohms 
Transmit 600 ohms 

Freq. 
425 
595 
765 
935 

1105 
1275 
1445 
1615 
1785 
1955 
2125 
2295 
2465 
2635 
2805 
2975 
3145 
3315 

Receiver 
No. 

430-01 
430-02 
430-03 
430-04 
430-05 
430-06 
430-07 
430-08 
430-09 
430-10 
430-11 
430-12 
430-13 
430-14 
430-15 
430-16 
430-17 
430-18 

Trans. 
No. 

430-21 
430-22 
430-23 
430-24 
430-25 
430-26 
430-27 
430-28 
430-29 
430-30 
430-31 
430-32 
430-33 
430-34 
430-35 
430-36 
430-37 
430-38 

20-0481-11 ~o 40KHZ;IL .5db 3.0@24KHZ 30@+50KHZ 
--27KHZ 

4.7K/4.7K l.lx1.9x.6H In addition to series listed, other tone channel series with spacings from 
85 to 500 cis are available. 

20-0177-10 fa 142KHZ;IL 20db 3.0@3.0KHZ 70@20KHZ 
20-0299-10 fa 155KHZ;IL 3db 1.2@56.6KHZ 40@+l20KHZ 

-80KHZ 
20-0410-xx Series;fo 200-500KHZ 3.0@.10fo 60@.85fo 
20-0466-10 fo 5.5MHZ;IL 4db .5@40KHZ 40@980KHZ 

65@1980KHZ 
. 20-0527-10 fo 10MHZ;IL si .3@320KHZ 45@4.0MHZ 
20-0459-10 fo 11.BMHZ;IL db 2.0@1.0MHZ 50@+l.OMHZ 

-1.6MHZ 
2()"()539-10 fo 30MHZ;IL Bdb .3@.64MHZ 20@3.2MHZ 

30@6.2MHZ 

LOW & HIGH PASS & BAND SUPPRESSION 

PIN 
20-0212-10 
20-0388-xx 

20-0350-10 
20-0S19-1O 
20-0342-10 
20-Q475-10 
20-0414-10 
20-0399-10 
20-0280-01 

-02 
20-0529-10 
20-0489-10 
20-0473-00 
20-032S-10 
20-0460-10 
20-0159-11 

Description db@Abs.Freq. 
200HZ Low Pass 3@185HZ 
IRIG THEM. veo LP 1@1.07fo 
10 Range 4-70KHZ 
High Atten. LP 
Voice Low Pass 
Voice Low Pass 
Voice Low Pass 
Low Pass 
Low Pa5s 
Instrumentation LP 
W/BNC Connectors 
Video Range LP 
300HZ High Pass 
Balanced High Pass .5@1400HZ 
Speech+Tone Suppress 3@1.0&1.6KHZ 
Band Suppression .3@552&667KHZ 
Band SuppreSSion .3@7.4&9.8MHZ 

60@430HZ 
20@1.Sfo 
36@2.Bto 
10S@1000HZ 
40@4000HZ 
40@3400HZ 
40@4500HZ 
61@40KHZ 
65@SOKHZ 
IS/Octave 
l8/0ctave 
40@5.5MHZ 
20@250HZ 
50@7SOHZ 
40@1.2-1.3KHZ 
SO@605-609KHZ 
SO@8.47-S.S6MHZ 

DUAL FUNCTION FILTERS & SPECIAL NETWORKS 

PIN Description Characteristics 
20-0488-13 Isolated LPF .6db@1.5MHZ,14db@2.SMHZ 

&Video range XFMR 3db .1 to S MHZ 
20-0343-10 Common input voice LP Idb@3KHZ,3Sdb@3.4KHZ 

& Signal BP Filter to3.4KHZ,Gdb@IS0HZ BW 
20-0232-10 Common input Voice LP Idb@3.4KHZ,35db@3.8KHZ 

& Signal BP Filter to 3.8KHZ,2db@20HZ BW 
20-0486-10 90/15OHZ Glide/Slope .25db@85-95HZ,20DB@50&150HZ 

5K/470 
1K/1K 

1K/1K 
600/600 

600/600 
50/50 

500/SOO 

lK/IK 
Source 18K 
Load 47K 
lK/l00K' 
600/600 
600/600 
600/600 
lK!lK 
10K/10K 
75/75 
75/75 
200/200 
200/6K 
600/600 
600/600 
75/75 
75/75 

Impedance 
200/200 
200/200 
600/600 
Com/50K 
600/600 
Com/SOK 
lK/10K 

Dual BP Filter .2Sdb@142- 158HZ;20DB@90&250HZ Com/10K 
20-0405-10 Isolated Dual Dis- 3db2.1-2.5KHZ,30db@3.7KHZ lK!10K 

symetrical BP Filter 3db3. 7-4.1 KHZ,30db@2.8KHZ lK/10K 
20-0217-10 Common Input. Dual fo 269KHZ,SSdb@63KHZ BW lK/lOK 

Narrow BP Filter fo 331KHZ,55db@75KHZBW Com/10K 
20-0463-11 Twin Tee RC Network 56db min @ 130 HZ 82/5M 
20-0463-12 Twin Tee RC Network 56db min @ 140 HZ 82/SM 
20-0412-11' Audio Delay Equalizer 90 us correction@2KHZ;Bal.lmp. 600/600 
20-0478-10 Phase Shift Network 160±5 degrees 3-90KHZ 50/2K/2K 

1.8x2.0x.9H 
1.3xl.4x.BH 

1.3x2.Bx1.1 H 
1.0x2.3x.7H 

1.3xl.Bx.9H 
.6x3.2xl.OH 

1.4x2.0x.6H 

1.0X~~~=1 \5H 
.5x.Bx.BH 

.6x3.5xl.0H 
1.3x1.8x.9H 
1.5x4.0xl.lH 
2.0x2.0x.5H 
1.0x2.0x.5H 
1.0x1.0x1.1H 
1.3xl.3xl.0H 
1.3xl.3xl.0H 
1.3x2.0x.SH 
1.0xl.5x.5H 
Field Test Case 
2.Sx3.0x1.0H 
l.4x2.0x2.0H 
1.4x2.0x2.0H 

Size 
.8x.8x.4H 

2.5x4.0xl.lH 

2.Sx4.0xl.l H 

2.3x2.4xl.7H 

1.6xl.9x.8H 

2.0x4.0x.7H 

1.6x1.6x.6H 
1.6xl.6x.6H 
.9xl.3xl.0H 
1.4x2.3xl.4H 

SERIES 68 MINIATURE LOW PASS 
SPECIFICATIONS: 
Relative Attenuation 

3 db ± .5 @ Ie 
20 db min @ 1.3 Ie 
40 db min @ 1.5 Ie 

Insertion 10ss-1 db max 

Terminations 
Input-10K ohms 
Output-10K ohms 

Physical SpeCifications 
Case Hermetically Sealed Steel 

Si~e2~~~ .~o6~~~i-P~igh 
Mounting: two 6-32 studs 

spaced 1.25" 
Size (1050 to 13000 cps) 

1"xl r'xl rr High 
Mounting: two 4-40 studs 

spaced l~ 
Terminals-3 solder type 

fe 
cps 

330 
450 
600 
660 
790 
900 

1050 
1200 
1600 
2100 
3000 
3300 
4000 
4500 
5250 
6000 
8000 

10500 
11500 
13000 

Part 
No. 

68-01 
68-02 
68-03 
68-04 
68-05 
68-06 
68-07 
68-08 
68-09 
68-10 
68-11 
68-12 
68-13 
68-14 
68-15 
68-16 
68'17 
68-18 
68-19 
68-20 

OTHER PRODUCTS: Precision Inductors •. Transformers & Reactors • 
Tuned Circuits • Amp/Phase Equalizers • Lumped Constant Delay Lines 

VoI.2·568 CATALOG. PAGES: (Vol.1·301 to 1·~72) (Vol.2·301 to 2·1196) (VoI.3·301 to 3·1420) eem/1973 



SEC. 2700 0 FILTERS (ALL TYPES) 

HOPKINS 

Ii!:/ FILTERS 
ENGINEERING CO. 

• EMI/RFI Custom • Gen. Purpose Tubular/Rectangular 
• Power • UL Data Processing 
• Shielded Panelboards • Band Pass/Wave 
• Signal Communications • Special Chokes 

12900 Foothill Blvd., San Fernando, California 91342 .'Telephone: (213) 361·8691 • TWX 910·496·1531 

POWER FILTERS • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

COMMUNICATIONS/ 
SIGNAL LINE FILTERS 

"",'" 

-, 

Hopkins Power Line Filters are designed, built and tested to deliver maximum 
trouble·free continuous service year·alter-year. Available as individual power 
filters, or housed in cabinet assemblies, these units are intended for use 
in shielded enclosures, secure installation and general power applications. 
They are available in various current ratings from 1 AMP through 200 AMPS. 

258B-S2 
This unit is a Voice and Signal Line Filter offering 100 DB 
attenuation from 14KHZ to lGHZ per Mil Standard 220A with 
outstanding reliability. Originally designed for use in 600 
OHM balance system, it has been widely used in other 
applications such as Secure Communications. 

1960 Series 
The 1960 Series filters furnish 100 DB of atten
uation from 14KHZ to 10GHZ when measured 
in accordance with Mil Standard 220A load 
conditions. 

12600 Series 
The 12600 Series filters furnish 100 DB of atten
uation from 14KHZ to lOG HZ when measured 
in accordance with Mil Standard 220A. Also 
measured under full load conditions from 14KHZ 
to 20MHZ with special buffer networks to allow 
valid measurements below 100KHZ. 

1776 Series and 1620 Series 
Filters are also available in single and dual 
circuit units offering lower performance char
acteristics when required. 

F-4386 & F-4386-1 
These Voice and Signal Filters are designed to 
meet the requirements of DCA Cir 175-6A Ap-
plication # 1. They are single circuit bulkhead 
mounting tubular filters intended for cabinet 
installation. 

Special cabinet designs are available incorporat
ing any number of the above filters modified 
for cabinet installation. These units are con
structed with an R·F Shielded bulkhead between 
input and output housings in order to maintain 
shielding integrity required for secure installa· 
tions. 

UL RECOGNIZED FILTERS FOR 
DATA PROCESSING EQUIPMENT 

RF SHIELDED & FILTERED 
CIRCUIT BREAKER PANELBOARD 

The 44 Hopkins RFI Filters designed expressly for data processing equipment 
provide maximum suppression of Radio Frequency Interference and other 
extraneous signals detrimental to efficient operation of data processing 
equipment. 
Hopkins RFI Filters are designed and tested to deliver maximum, trouble-free 
duty for many years. 

Hopkins R-F Shielded and Filtered CIB Panel
boards are intended for use in installations 
where secure communication is mandatory. 
The unique design of these Panelboards main· 
tains shielding integrity with the cabinet 
door open. Designs are available utilizing both 
the 1960 Series and 12600 Series filters. Cir
cuit Breaker Complement must be specified 
when ordering. 

You will speed production and save both 
time and money in the manufacture of 
your data processing equipment when 
you specify, whenever pOSSible, off·the· 
shelf Hopkins RFI Filters which are in
cluded as recognized components. 
The Hopkins line offers the widest selec
tion of RFI filters recognized under the 
component program of Underwriters' 
laboratories, Inc. 
U.l. Yellow Card listings available upon 
request. Available in various amperage 
ratings and case styles. 

EMI/RFI TESTING SERVICES AVAILABLE - to determine compliance with military, 
customer or your individual requirements. 

Custom Filters 
Hopkins has long peen a leader in the design 
and development of special custom filters to 
satisfy specific customer requirements. Thou
sands of designs are on file incorporating all 
voltage, current ratings and case configura
tions. Design and performance are verified by 
computer. Our complete Engineering and Man
ufacturing Facility is available to assist in the 
solution of your particular filter problems. 

eem/1973 

• • • • .0 
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General Purpose Tubular 
Filters-14000 Series 

Intended for use in critical applications where the 
"feed-thru" characteristic is necessary for good 
high frequency performance. Available in various 
circuit configurations from a single element capac
itor thru multiple element Pi and T sections. Various 
performance characteristics are available to allow 
the' user to select the unit best suited to his needs. 
Typical ratings from 50VDC @ 1 Amp. to 277 VAC 
@ 50 Amp. 
All units designed to meet reqUirements of Mil
F-15733. 
These Units are available mounted in cabinets on 
special request. Contact Factory. 

SPECIAL 
CHOKES 

• • • • • 

• • • • • • • • • • • • • • • • • • • • • • • 

General Purpose Rectangular 
Filters-16000 Series 

These units are intended to be used where installa
tion is not critical. They are available in one, two 
and three circuit configuration as well as a wide 
variety of voltage and current ratings. Various at
tenuation characteristics allow the user to select 
the unit best suited to fit his particular needs. 
Typical ratings are from 50 VDC @ 1 Amp. to 277 
VAC @ 50 Amp. All units are designed to meet the 
requirements of Mll-F-15733. 
Electronic Wave Filters utilizing modern network 
design techniques are available as custom filters 
upon request. 

BAND PASS/WAVE 
FILTERS 

See YELLOW SECTION for Local Sales and Distributors' Offices Vol.20S69 



Introducing 

O.l.I.L. EEM: 
Your Instant Source of Product Information 

One swift, toll-free call is all it takes. 

Dial 800-645-9200 
Or, in N. Y. State, call 516 - 294-0990 collect. 

Immediately, our technical operators will tell you where 
you can find the products and services you need. They 

will provide you with the name of the supplier in your area, 
and direct you to the appropriate white pages of EEM 

for additional product catalog data. 

This vital information is yours, 
at absolutely no cost. 

It's a service of the EEM System: 
Keeping you beUer informed. 

United Technical Publications 
645 Stewart Ave., Garden City, N. Y. (516) 248-9700 



STANDARD FEATURES 

• FREQUENCY RESPONSE BUTTERWORTH & BESSEL • AC COUPLED IN HIGH·PASS 

• ATTENUATION SLOPE 24db/OCTAVE • OUTPUT LEVEL 20 V P-P 
• FREQUENCY ACCURACY ±1% • NOISE LESS THAN SOllv 
• PHASE ACCURACY ±2° • INPUT IMPEDANCE 22M{} 

• DC COUPLED 1."1 LOW·PASS • OUTPUT IMPEDANCE soU 

OPTIONS • BATTERY OPERATION MODIFICATIONS • SPECIAL FREQUENCY RANGES 
• REMOTE PREAMPLIFIERS • SPECIAL FREQUENCY STEPS 
• FILTER GAIN 

• /- ~,,~ &0 

"~~~: 
fi 

~ ~ ..... -'""t~ 

• SPECIAL FREQUENCY RESPONSES 

SERIES 4210 
LABORATORY FILTERS 

• FILTER FUNCTIONS 

• FREQUENCY RANGE 

• FREQUENCY STEPS 

HIGH.PASS, LOW·PASS, BAND·PASS, 
BAND·REJ ECT 

.01 Hz - 1 MHz 

1/3 OCTAVE 

DUAL HIGH/ LOW.PASS FILTERS 
• FILTER FUNCTIONS BAND· PASS, BAND·REJECT, 

CASCADED HIGH·PASS OR 
LOW·PASS 

• FREQUENCY RANGE .01 Hz to 111 KHz 

• FREQUENCY RESOLUTION 3 DIGIT 



Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

DJDOJ Kappa's DIP-Filters are housed 
in a standard dual in-line package 
for PC board mounting. 

dual In-line 
LC filters 

DIP-Filters provide the design engineer with a 
variety of electrical characteristics compatible with 
density assemblies on integrated circuit boards. 

high 

how to order 
o 1. Enter tables for required 

stop band. 
o 3. Add Suffix L (Lowpass) 

or H (Highpass). 

UP TO 20 MHz 
ON SPECIAL REQUEST! 

o 2. Select standard part 
number from required 
cutoff frequency and 
impedance. 

o 4. Consult factory for items 
not shown. 

Vo1.2·572 

Case drawing 
applies to all 
DIP-filters 
Material: Black epoxy 

Pins: .020 Tinned copper 
.20 length, min. 

Weight: ",. 3 grams 

Dip Filters meet specification Mil· F18327C, 
Grade 5, Class R, -55°C to + 105'C 

T 
.41 

1-.76MAX~ 
OIN OUT Q 

I 

I 
I I 

I QGNOQ 
I 

•. 200 1 I 
I I 
r-.400~ I 
I...- ·600----1 

~.265 MAX~ 

T U .300 

1-
-11_.015 

.010 

I~;II'I';I NETVVDRKS, INC. 
DELAY LINE SPECIALISTS • ELECTRIC WAVE FILTERS • MANUFACTURING ENGINEERS 

165 ROOSEVELT AVENUE CARTERET, NEW JERSEY 07008 
m. (201) 541-4226 TWX. 710-998·0489 

CATALOG PAGES: (Vol.1·301 to 1'972) (1101.2'301 to 2'1196) (Vol.3·301 to 3'1420) 

KAPPA 

10202L 
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The following examples of Kappa's LC filter design capabilities are 
but a small representation of the broad range of our experience. 
Through our use of an IBM 360, level 60 computer, output data 
plotted against frequency including impedance, attenuation, phase, 
group delay and phase delay can be evaluated to supply an imme
diate quotation. 
We can also computer-check your special filter requirements. Ask for 
details on our low-cost feasibility reports. . 

Low Pass 
Phase • 
Matched 
Equalizers 

• High Pass • Band Pass • Band Reject • Linear 
Constant Croup Delay • Phase Matched • Attenuation 

• Phase Equalizers • Delay Equalizers • Attenuation 
• Low Transient Response • 

LOW PASS 
FILTERS 

BAND PASS 
FILTERS 

HIGH PASS 
FILTERS 

SEC. 2700 • FILTERS (ALL TYPES) 

1~;lltlt;1 
the proven 
leader in 
computer-designed 
custom 

filters 
BAND REJECT 

FILTERS 

Frequency Range: DC to SOMHz 
Impedance Range: 1 ohm to 00 
Stop aands: 10 to 80db 

Frequency Range: DC to SOMHz 
aandwith: 1% to >100% 
Stopband: 10 to 80db 
Impedance Range: 1 ohm to 00 

Frequency Range: DC to SOMHz 
Impedance Range: 1 ohm to. '00 
Slap aands: 10 to SOdb " 

Frequency Range: DC to !IOMHz 
Band Width: 1 % to >100% 
Stop aand: 10 to 80db " 
Impedance Range: 1 to 00 

MATCHED PHASE & 
ATTENUATION 

Typical Specifications: 
Phase Matched ±2¥2% in Pass 

Band 
Attenuation Matched ±.2Sdb in 

Pass Band for use in Sonar & other 
multi channel systems. 

MAXIMUM FLAT DELAY 
(BESSEL) FILTER 

Size (Typical): .75" x .75" x 1.5" 
Frequency Range: I.SKHz to 1MHz 
Z Range: 50 to 10 K 
Overshoot: <1 % 
Delay Flat: <2% to Fc 

LINEAR GROUP DELAY 
VIDEO FILTER 

Typical Speolficatlons: 
L.P. Cutoff: 4.5 MHz 
I.L.: <ldb 
passband Ripple: <±.ldb 
Pass Band Delay Distortion: <25 

"sec. 
Stopband: >2Sdb 

constant group delay 
filters Phase & Attenuation Linear Phase 

Computer-designed and checked to give equal 
ripple delay over the pass band insuring 
exact delay and attenuation characteristics. 

Matching 
Differential phase and attenua
tion matched to eliminate the 
need for adjustments In multl
channeled systems. 

Filters 
To reduce distortions and lower 
transient response in modulated 
systems. 

GROUP DELAY & 
ATTENUATION EQUALIZER 

NETWORK 

To correct system Introduced delay 
distortion & attenuation roll off. 

Equalizers 
Phase/Delay/Attenuation 

Computer·deslgned correction" 
network derived from system 
error curves. 

Frequency Range: DC to 50 MHz I ~ jl\ 
Impedance Range: 1 ohm to 00 ;l! '1--+--H11lrl.lt+-+-I 
Temperature Range: _55°C to +125°C. I II I r-- -GrouP,D'I.~--=.;--- i l7,--+,.qd}r£t~-3of"'--1;---1 

Complete Encapsulation Group D,Ia' I I ~ 
Hermetic Seal .I -~ 
P.C. Board Construction .... ::::1;--F-~--+.-+--t---t 

Case Configuration: Att, '"' i Att'r;::!iO> J~ .... i'-~ 
StQck or Custom Designed 1/",,'# r-;--- 1!i I __ I--

kI' . ~ ..... r-
P.C. Card ~ I ~ 
Dual In-line -,.... ~'H+I-ttHIr\r=-H--t-H-t+H ~ "oC"'''TIo--F~--t---1 
Standard Hardware Program /" ,- , ,V l.-. I ~ i ...... J..r--..-:f~",,,..-1-.,-J'-=' 

IIIIIIAI.I.fi.lt.er.s.c.o.nf.or.mllwllaP.p.lic.a.bl.e.m.i.l.s.pe.c.Hi.ca.t.io.ns.·II ..... ~for our ilter~IIIIII .... IIIIIIII·II.F.re.qU'.~IIII.-II~ 
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Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

Variable ElectronicFiIters 
ALL MODELS PROVIDE: • BLitterw()~ or Low Q Response' Odb Insertion Loss • High Input-Low Output Impedance· Low Noise· Floating 
Operation' Wide Dynamic Range SOME MODELS INCWDE: • Battery Operation· 20 db Gain 

Digital Tuned - High Pass, Low Pass 

MOdel Frequency AHen. Price 
Range Slojle 

db/oct. 

3320 0.001 Hz to 100kHz 24 $725-
3321 0.01 Hz to 100kHz 24 $635-
3340 0.001 Hz to 100kHz 48 $1075-
3341 0.Q1 Hz to 100kHz 48 $995-
'Battery option add $70.00 

,Digital Tuned-Band Pass, Band Reject 
High Pass, Low Pass 

Model Frequency 
Range 

, Alten. Price 
Slope 

db/oct. 

3322 0.001 Hz to 100kHz 24/48 $1395-
3323 0.01 Hz to 100kHz 24/48 $1225-
3342 0.001 Hz to 100kHz 48/96 $2075-
3343, 0.01 Hz to 100kHz 48/96 $1825-

'Battery option add $140,00 

MODEL 3750 $925 
Band Pass, Band Reject 

High Pass, Low Pass 
O.D2Hz to 20kHz 

6,12,18,24db/octaveslope 
_ry option add $140.00 

MODEL 3700 $595 
Band Pass 

0.2Hz to 20kHz 
24 db/octave slope 
Battery option add $70.00 

MODEL 3550 $590 
Band Pass, Band Reject 

High Pass, Low Pass 
2Hz to 200kHz 

24 db/octave slope 

MODEL 3100 $650 
BandPass 

10Hz to 1 MHz 
24 db/octave slope 

MODEL 3103 $675 
BandPass 

10Hz to 3MHz 
24 db/octave slope 

MODEL3500 $450 
Band Pass 

20Hz to 200kHz 
24 db/octave slope 

MODEL 3200 $450 
High Pass, Low Pass 

2OHzt02MHz 
24 db/octave slope 

MODEL 3202 $795 
Band Pass, Band Reject 

Low Pass, High Pass 
2OHzt02MHz 

24/48 db/octave slope 

l..rLJKROHN-HITE n.n CORPORATION 
580 Massachusetts Ave., Cambridge, Mass. 02139, (617) 491-3211, TWX 710-320-6538 

SALES OFFICES: ALA., Huntsville (205) 534-9771; CAL., Santa Clara (408) 243-2891,lnglewood (213) 674-6850; COLO., J.ittleton (303) 795-0250; CONN., Glastonbury (203) 633-0777; 
FLA., Orlando (305) 894-4401; HAWAII, HonolulO (808) 941-1574; ILL., Des Plaines (312) 298-3600; IND., Indianapolis (317) 244-2456; MASS., Lexington (617) 861-8620; MICH., Detroit 
(313) 526-8l!OO; ,MiNN., Minneapolis. (SI2) 884-4336; MO., SI. Louis (314) 423-1234; N.C., Burlington (919) 227-2581; N.J., Bordertown (609) 298-6700; N.M., Albuquerque (505) 
255-2440; N.Y., E. Syracuse (315) 437-6666, Rochester (716)328-2230, Wappingers Falls (914) 2~7-7777, Vestal,(607) 785-9947, Elmont (516) 488-2100; OHIO, Cleveland (216) 
261-5440, Dayton (513) 426-5551; PA., Pittsburgh (412) 371-9449; TEX., Houston (713) 468-3877, Dallas (214) 356-3704; VA., Springfield (703) 321-86~0; WASH., Seattle (206) 762-2310; 
CANADA, Montreal, Quebec (514) 636-4411, Toronto, Ontario (416) 444-9111, Stittsville, Ontario (6P) ~~11, Vancouver, British Columbia (604) 688-2619. '. . 
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SEC. 2700 0 FILTERS (ALL TYPES) 

CERAMIC LADDER FILTERS 
" 

Murata ceramic ladder filters provide their outstanding performance and selec-
tivity through the use of a piezoelectric effect on leadziroconate - titanate 

~ ... 
ceramics. Each filter consists of multiple ceramic elements coupled electrically 

, in a ladder network. The various filters listed below differ only in selectivity 
characteristics and size, both of which depend upon the number of ceramic 
elements utilized in each type. Complete technical data is available from 
Murata Corporation of America. 

CFS-455 

~ 
0 

DIMENSIONS ~ Il 
455 KHz PRECISION Terminal Location: 00 -

(viewed from bottom, 0. eo 

CERAMIC FILTERS tab down) 
"0-- - --- ~t--Input: Upper Left -f 

FOR COMMUNICATIONS RECEIVERS Output: Upper Right II) "'- ~E::.c 
-

Earth: Lower Left 

E-a.~h 
(J 

i= >0- I---and Right 
!!? !...-- nS·4~SD 
II: oo--j ~CFS455F 

~ 1024' IN: (mm) LLI '"--1 - rr SPECIFICATIONS I-
(J 

"' Center 3dB 6dB 70dS Insertion In, Output Temperature < "" "" HO .~lJ '00 '70480490 
II: 

MODEL Frequency Band Width Band W,dtt, Band Wldtn loss Impedance Range < (KHz) (KHz) Min (KHz) Mm (KHz) Max. (dB) Max. I!)) 1°C) J: 
CFS-455 A 455 ±13 ±17.5 ±30 6 1500 (J 

'" '~ 
---

CFS-455 B 455 ±10 ±15 ±25 6 1500 > 
(J '" -, V=. ~-CFS-455 C 455 ± 9 ±13 ±23 6 1500 Z 

1500 
LLI 3Q -- "-- -- .. ~ CFS-455 D 455 ± 7 .±10 ±20 6 :> 

CFS-455 E 455 ± 5.5 ± 8 :±:15 8 1500 " '" -,-

-2010+80 LLI 
CFS-455 F 455 ± 4.2 ± 6 ±12 8 2000 II: ., 
CFS-455 G 455 ± 4 ± 9 8 2000 

IL 

" 
CFS-455 H 455 - ± 3 ± 7.5 9 2000 

'" CFS-455I 455 - ± 2 ± 5 10 2000 
CFS-455 J 455 - ± 1.5 ± 4,5 10 2000 8°'20 ", •• n 450 4~U '" .8G 490 

!-,e~uency (MHz) 

Stability of Center Frequency Within 04% for 10 years Within -0,3% from _20cC to +80cC 

0 

~ ~ \\ CFR-455 0] '" DIMENSIONS .: 455 KHz STANDARD Terminal Location: 
,,- +--

Q:; >l---(viewed from boftom. tab down) 
-.; "-

CERAMIC FILTERS Input: Upper Left ~~ II) " Output: Upper Right 

E;~~ 
(J 

50---FOR COMMUNICATIONS RECEIVERS Earth: Lower Left and Right i= 
II) 

ii: M 

~ "'" LLI ;0 VI (l'W SPECIFICATIONS G.78r IN' (mrn) I-
(J 

80 4~0 430 440 450 460 470 480 41'0 < 

I 
Cenl€r I 3dB I 6dB 

60dB 

i:BCI"~~; 
Insertion In Output Temperature II: FrequencylKHl) 

MODEL Band Width Band Width 
(KH;t,dlh Impedance Range < C 

F~ {KH'I (KHz) Min (KHz) M'n M" (dB) Max (nl (OC) J: 
CFR-455 A I 455 i ±13 I ±17.5 =30 45 6 tOOO (J '" r-
CFR-455 B , 455 ±10 ±15 ,,25 45 6 tOOO > " ~ (J 

CFR-455 C 455 ± 9 I ±13 ~'23 45 6 tOOO Z '0 
LLI 

CFR-455 D 455 ± 7 ,,10 ,,20 45 6 1500 
-20 (o +80 I 

:> " . CFR-455 E 455 ± 55 " 8 
_c 16 40 8 1500 " LLI '" CFR-455 F I 455 ± 4.2 ± 6 ±12 40 8 2000 II: 

IL ocr--CFR-455 G I 455 - " 4 ,,10 40 8 2000 ~ ~ .--
CFR-455 H I 455 I - I ± 3 " 7,5 40 9 2000 " 
CFR-455I I 455 I - I ± 2 ± 5 40 10 2000 "' 4204304404.00460470480490 

Stabd,lj GI Center FrequBflCY W,!hm 0 4% for 10 years Wlthm 03% from 20"C to +80 0 Frequancy(KHl) 

q CFM-455 
'0 ___ 

DIMENSIONS , 
455 KHz ECONOMY Terminal Location: 2~ II) 

"-,-~~~t=F (viewed from bottom, tab down) 01;; 
(J 

CERAMIC FILTERS Input: Upper Left -i~ i= .. :t~ IU;~:;~ II) 

Output: Upper Right 
IU~TH £;Tu:![]~ ~ 

ii: ."" ~l~! _L FOR COMMUNICATIONS RECEIVERS Earth: Lower Left and Right LLI !~--+ Pi ~ 
~d~~~ IN (mml 

ti j~Ciju,t~:--< :L u-~j '~ SPECIFICATIONS II: 
< 

Cerlter 3dB 6dB SOdB In, Output Insertion Temperature J: 
MODEL Frequency Band Width BandWidth Band Width Spurious Impedance Loas Range (J ;0,,"," •• " ,,;;;,,;;'i,,;;" 

(KHz) (KHz) Min (KHz) Mm. (KHz) Max. (dB) Min (0) (dB) Max. 1°C) > CFM-455 A 455 ±13 ±17.5 ±30 40 1000 4.5 (J 

CFM·455 B 455 ±10 ±15 ±25 40 1000 4.5 Z [[--ijl- ---,-LLI 

lffHmr ~~ ... CFM-455 c 455 ± 9 ±13 ±23 40 1000 4.5 :> 

CFM·455 D 455 ± 7 ±10 ±20 40 1500 4.5 " -20 to +80 LLI 

CFM·455 E 455 ± 5.5 ± 8 ±16 35 1500 6 II: 
IL 

CFM-455 F 455 ::t 4.2 ± 6 ±12 30 2000 6 
< •• ~ \4',-

CFM·455 G 455 ± 4 ±10 30 2000 6 
M. .+ 

CFM-455 H 455 - ± 3 ± 7.5 30 2000 7.5 
70410420430 +10 400 460 410 4Ij(I 490 500 

Stability 01 Center FreQuency: Within 0,4% lor 10 years Within :1::0.3% Itom _20°C to +eooc ~"'""''I'''' I~H,) 

MURATA CORP. OF AMERICA 
2 Westchester Plaza, Elmsford, New York 10523, U.S.A. / Phone: 914-592-9180 0 Telex: 137332 

MURATA MFG. CO., LTD. 
Nagaoka, Kyoto, Japan 0 Phone 075-921-9111 / Cable Addres.s "MURATA KYOTO," TELEX 5429901 

See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2oS7S 



TUNABLE & FIXED O.001Hz to 2MHz 

SERIES AF-100. 
AF-200 

20Hz to 2MHz, 0.2Hz to 
20kHz; tunable; ruggedly 
built, low cost package. 
Designed for a wide range 
of appl ications. 

SERIES AF-850A 

35Hz to 3500Hz; ±1% 
accuracy; tunable; ideal for 
notched noise 
measurements and 
waveform analysis. Fully 
compatible with telephone 
channel transmission 
measuring techniques and 
equipment. 

iI Top performance and versatility 
• Individual channels are independent High or 

Low Pass Butterworth Filters 
• I nterconnected channels are Band Pass, Band 

Reject or have sharpened attenuation slopes 
• Selectable Time Domain response for 

optimum transient (pulse) behavior 
• All units rack mountable 
• Quick delivery! 

Fixed frequency, mini-sized modules. Low, high, band 
pass, band reject and notch functions, Butterworth, 
Chebyschev and elliptic responses. Frequencies from 
0.001 Hz to 100kHz. Other frequencies, response 
characteristics and pole. configurations available. 

0.001 Hz to 99.9kHz; digital switch tuning; superb 
accuracy and stability. 115/230VAC or battery 
operated. 

~. '. 
PASSIVE FILTERS AND NETWORKS - AUDIO FREQUENCY TO VHF 

FOR . 0NS ENGINEERING ASSISTANCE CALL 212-441-4240 
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SEG ELECTRONICS 
CUSTOM FILTERS 

BEFORE YOU BUY ANY FILTER CHECK OUR 
• DESIGN • DELIVERY • PRICE 

- LC & ACTIVE DC to 120MHz 
- Datacom - Transversal 
- Telecom - Time Domain 
- Eye Pattern - FDM 
- Hilbert Transform - Optimum 
- Linear Phase - Thompson 
- High Pass - Butterworth 
- Low Pass - Chebyschev 
- Band Pass - Cauer 
- Band Reject - Bessell 
- Matched - Elliptic 
- Equalized - Legendre 

- Channel Simulation 

SEG~!i on:time delivery of "impossible" filters, 
fromengine'ering conception to mathematical 
synthesis,mtil,ugh quality oriented production, 
satisfies otlff!r\ost demanding customers. 

What\!yer your neec:ltJ .. from spectral shaping and 
phase correctiont£ltiine-domain synthesis ... you 
can rely oRthe;,tf~,~r experts at SEG. 
Computer-aided custom designs from DC to 
120MHz with sharp rolloffs or phase correction or 
narrow bandwidths, all in production quantities 
with competitive pricing. NAME IT AND SEG 
WILL DELIVER IT ON SCHEDULE! 

TELEPHONE DATA LINE SIMULATOR 
Industry standard telephone line simulator. Simulates 
nominal worst case attenuation and delay per Bell and 
DCS schedules. Simulates'3002, C1, C2, C4 and 
DCS-S3. Also available are C-message weighting, F1 A 
weighting, Telephoto,1. and 2, etc. 

FOR APPLICATIONS ENGINEERING ASSISTANCE CALL 212-441-3200 
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the nation's 
leading supplier 
01 RFI E C F,illers 
and Capacitors 

The most complete range of products in the 
industry. Sophisticated, complex, multi-circuit 
filter assemblies, or simple feedthru capacitors 
-we make them all. 
QPL listed filters per MIL-F-15733E, high-power 

RF INTERONICS 

shielded room types, subminiature units, 
telephone and signal filters, shielded, filtered 
circuit breaker panels ... many for 
immediate delivery-others custom engineered 
and packaged for your specific requirements. 

lODE Pine Aire Drive • Bay Shore, N.Y. 11706 • (516)231-6400· TWX 510·227·6233 

Subminiature "MICRO-FILTER"® 
for use in power and signal lines 
rated up to 115· VAC. 

Much bigger ones, too. Ratings 
from 1 milliamp to 2,000 amps; 
0_1 volt to 20,000 volts; frac
tions of an ounce to more than 
1,000 Ibs. 

156 circuit, hermetically sealed 
high-reliability filter assembly -
for use in aircraft data-link 
equipment. 

1100 circuit filter cabinet for 
red / black secure com mlmications. 

Vol.20S78 CATAlf;)G PAGES: (VoU0301 to 10972) (Vo1.20301 to 201196) (VoL30301 to 301420) eem/1973 



SEC. 2700 - FILTERS (ALL TYPES) 

FILTERS TRW UTe TRANSFORMERS 
NEW UTC "FLATS"* 
ELECTRIC WAVE FILTERS 
DESIGNED, MANUFACTURED AND 
SUCCESSFULLY TESTED TO COMPLETE 
Mll-F-l B327C SPECIFICATIONS 
These filters meet today's need for flat component configurations, have 
excellent attenuation characteristics and are ruggedized to Grade 6, 
MIL-F-18372C. Straight pin terminals and flat construction make these 
units ideally suited for printed circuit applications. These filters are 
hermetically sealed in flat metal cases shielded to reduce hum pickup. 
FP-A Case: 2" x 2" x %" h., 2.5 oz. FP-B Case: 2" x 11/2" X %" h., 2 oz. 
FP-C Case: 2" x 11/2" X 1/2" h., 2.2 oz. 
FHH-200: Flat package high pass filter, source and load 10K ohms. Units 
are within 1 db up to 300 Hz 3 db ±1 db at 200 Hz, and have an attenua
tion of at least 40 db at frequencies below 140 Hz. FP·A Case. Mil Type: 
FR6RX33YY 1. 
FlH-600: Flat package low pass filter, source and load 10K ohms. Units 
are within 1 db from DC to 450 Hz, 3 db ±1 db at 600 Hz, and have an 
attenuation of at least 40 db at frequencies above 800 Hz. FP-A Case. 
Mil Type: FR6RXllYYI. 
FlH-5000: Flat package low pass filter, source and load 10K ohms. Units 
are within 1 db from DC to 4.2 kHz, 3 db ± 1 db at 5 kHz, and have an 
attenuation of at least 43 db at frequencies above 6400 Hz. FP-B Case. 
Mil Type: FR6RXllYYl. 
FLl-3500: Flat package low pass filter, source and load 600 ohms. Units 
are within 1 db from DC to 3 kHz, 3 db ± 1 db at 3500 Hz, and have an 
attenuation of at least 40 db at frequencies above 4500 Hz. Fp·A Case. 
Mil Type: FR6RX33YYl. 
Fll-1BDOD: Flat package low pass filter, source and load 600 ohms. Units 
are within 1 db from DC to 15 kHz, 3 db ± 1 db at 18 kHz, and have an 
attenuation of at least 43 db at frequencies above 23 kHz. FP-A Case. 
Mil Type: FR6RXllYYl. 
FLL-5000D: Flat package low pass filter, source and load 600 ohms. Units 
are within 1 db from DC to 42 kHz, 3 db ± 1 db at 50 kHz, and have 
an attenuation of at least 43 db above 64 kHz. FP-B Case. Mil Type: 
FR6RXII YYl. 
FBH-l: Flat package Broad Band Pass Filter has a source and load of 10K 
ohms. Units are within 3 db from 1 kHz to 2 kHz, and have an attenuation 
of at least 36 db at frequencies below 500 cps and above 4 kHz. FP-C Case. 
Mil Type FR6RX22YY1. 
FBH-1D: Same as FBH-l, except less than 3 db from 10 kHz to 20 kHz, 
attenuation of at least 36 db below 5 kHz and above 40 kHz. 

INTERSTAGE AND LINE FILTERS 
Available in stock frequencies listed below (numerical part of type
number is cutoff frequency in Hz). Compact shielded cases hermetically 
sealed to MIL-F-18327C specs. BMI, LMI, BML Cases: 1:Y,/'x 11){/'x 15fs"h.; 
wt., 6 oz. HMI, HML, LML Cases: 1:Y,/ x 11){/' x 2112" h.; wt., 9 oz. The 
BMI filters are band pass interstage units designed to operate between 
a vacuum tube plate (or 10,000 ohms) and a grid. They provide a gain of 
2 at center frequency. BTl units are same as BMI, but 10,000 ohms output. 
BML band pass filters, similarly, work into a grid, but have an input 
impedance of 500/600 ohms. They provide a gain of 9. 
HMI filters are high pass interstage units. 
LMI filters are low pass interstage units. 
HML filters are high pass with input and output impedance of 500/600 
ohms. 
LML filters are low pass filters with input and output impedance of 
500/600 ohms. 
LLP low frequency low pass filter, loss of less than 40 db at 20 Hz. 
Source and load lOOK ohms. 

BM & LM 
Series 

HM Series 

UTe Type 

BMI-3D 
BMI-5D 
BMI-6D 
BMI-9D 
BMI-l0D 
BMI-12D 
BMI-15D 
BMI-2DD 
BMI-240 
BMI-300 
BMI-4DD 
BMI-5DO 
BMI-750 
BMI-BDO 

UTe Type 

BMI-1DDO 
BMI-150D 
BMI-2DDO 
BMI-3DOD 
BMI-4DDO 
BMI-5DDD 
BMI-1DDOD 
BML-4DD 
BMl-l0DO 
BTI-6D 
BTI-l00 
BTI-12D 
HMI-5D 

UTe Type 

HMI-1DD 
HMI-2DD 
HMI-3DO 
HMI-40D 
HMI-5DO 
HMI-BDD 
HMI-l0DO 
HMI-2DDD 
HMI-300D 
HMl-4D 
HMl-200 
HMl-300 
iHMl-5DO 
HML-1DOD 

UTe Type UTe Type 

lMI-50 LMI-5DDD 
lMI-1DO lMI-1DODO 
lMI-15D LMl-5DD LMI-2DO lMl-1DDD LMI-4DD LML-15DD LMI-50D LML-20DD LMI-BDD LML-2500 LMI-l0DD LML-3DDD LMI-150D LMl-4DOO 
LMI-2DDD lML-BDOD 
LMI-2500 
lMI-300D lMl-1DOOO 

lMI-4000 
lMl-12000 

MNF/MWF BAND PASS TELE·MINIFILTER™ 
Both MNF and MWF types are designed for 10K source and load imped
ance. Low profile and pin terminals make these filters ideally suited for 
printed circuit applications. 
MNF filters are down less than: 
3 db. at ± 7.5% of Center Frequency. 
15 db. at ±25% of Center Frequency. 
Attenuation is greater than 40 db. beyond 1.75 x Center Frequency and 
.58 x Center Frequency. 
MWF filters are down less than: 
3 db. at ±15% of Center Frequency. 
15 db. at ±50% of Center Frequency. 
Attenuation is greater than 40 db. beyond 2.5 x Center Frequency and 
.4 x Center Frequency. 

MNF-4 thru MNF-5.4 
1316" sq. X 1/2" high 
Weight 1 oz. 

MNF-7.35 thru MWF·70 
2%/' sq. x liz" high 
Weight '/3 oz. 

MINIFILTERS* 

UTe 
Type 

MNF-.4 
MNF-.56 
MNF·.73 
MNF-.96 
MNF-l.3 
MNF-1.7 
MNF-2.3 
MNF·3.D 
MNF-3.9 
MNF-5.4 
MNF-7.35 
MNF-1D.5 
MNF-14.5 
MNF-22 
MNF-30 
MNF-40 
MNF-52.5 
MNF-70 
MWF-22 
MWF·30 
MWF-40 
MWF-52.5 
MWF-70 

Center Band 
Frequency Width:!: 

kHz (%) 

.4 7V2 

.56 7V2 

.73 71/2 

.96 7V2 
1.3 7V2 
1.7 7% 
2.3 7V2 
3.0 7V2 
3.9 7V2 
5.4 7V2 
7.35 7V2 

10.5 7V2 
14.5 7V2 
22 7V2 
30 7% 
40 7V2 
52.5 7V2 
70 7V2 
22 15 
30 15 
40 15 
52.5 15 
70 15 

These units provide almost the same characteristics as the standard 
interstage units listed at the bottom left, although extremely miniaturized. 
Hermetically sealed to Mll-F-18327C specs. B Type Case: %" x %" X 
11/s" h.; wt., 1 oz. Hand L Cases: I" x I" X Pis" h.; wt., 21/4 oz. Cutoff 
frequencies in Hz indicated by type number. 
BPM units (BAND PASS) have 2:1 gain. Attenuation is approximately 
2 db ±3% from center frequency, and 35 db per octave as shown. 
Input 10,000 ohms, output to grid, tapped for 10,000 ohms to provide 
for transistor circuits. For tube circuits continuity is on grid side, for 
transistor use continuity is on input side. 
BPH units (BAND PASS) attenuation less than 3 db ±5% from center 
frequency, and 40 db per octave. Source and load 500 ohms. 
HPM units (HIGH PASS) are down less than 6 db at cutoff frequency, 
and more than 30 db at .67 cutoff frequency, 40 db at .6 cutoff frequency. 
Input and output 10,000 ohms. 
LPM units (LOW PASS) are down. less than 6 db at cutoff frequency, and 
more than 30 db at 1.5 cutoff frequency, 40 db at 1.65 cutoff frequency. 
Input and output 10,000 ohms. 

H~M 
& LPM 

BPM 

UTe Type 

BPH-50000 
BPH-l00000 
BPM·400 
BPM-440 
BPM-500 
BPM-60D 
BPM-750 
BPM-80D 
BPM-l000 
BPM-1200 
BPM-1500 
BPM-1600 
BPM-1BOO 
BPM-2000 

UTe Type UTe Type 

BPM-2500 HPM-4000 
BPM-3000 LPM-200 
BPM-3200 lPM-300 
BPM-4000 lPM-500 
BPM-4800 lPM-l000 
BPM-5000 LPM-1500 
BPM-6000 lPM-2000 
BPM-6400 LPM-3000 
BPM-800D LPM-5000 
BPM-l0000 LPM-6000 
BPM-20000 lPM-BOOO 
HPM-50D LPM-l0000 
HPM-l000 LPM-15000 
HPM-1500 

TRW lUTe TRANSFORMERS • 150 VARICK STREET, NEW YORK, N. Y. 10013 • TELEPHONE: (212) 255-3500 • TWX: 710-581-2722 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vo1.2-579 



Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

TTE min.ialuALFILTERS 
THESE PAGES CATALOG OVER 1,000,000 STANDARD FILTER TYPES

SPECIFY ANY COMBINATION OF FREQUENCY, 
SOURCE AND LOAD OHMS WITHIN THE MIN-MAX RANGES 

These pages give complete electrical, mechanical and price information for ordering standard filters. 

BANDPASS FILTERS FOR ANY CENTER FREQUENCY FROM 30Hz TO 100MHz'(Specials from 10Hz upward) 

Fe Center Freq. Range Bandwidth Source, Ohms Load, Ohms Case Approx. 
Series Min. Max. @ -3db Attenuation Min. Max. Min. Max. Size Price 

KI0 500Hz 9.9KHz ±l%Fc 30db. at .92F, & l.IF, 1K SOOK 1K 500K 4 $44 
K10A 10KHz 100MHz ±l%Fc 30db at .92F, & l.lFe 50 10K 50 10K 3 or 11 $44 

KllB 500Hz 9.9KHz ±l%Fc 30db at .94Fc & l.06Fc lK 500K 1K 500K 4 $65 
KllC 10KHz 100MHz ±l%Fc 30db at .94Fc & l.06Fc 50 10K 50 10K 3 or 11 $65 

--
K12A 500Hz 9.9KHz ±2%Fc 30db at .92F, & l.lFe lK 10K 1K 10K 4 $65 
K12B 10KHz 100MHz ±2%Fc 30db at .92Fc & 1.lF, 50 10K 50 10K 3 or 11 $65 

K13 30Hz 99Hz ±5%Fc 60db at .5Fe & 2Fc lK 500K lK 500K 5 $62 

K14A 100Hz 100KHz ±5%F'c 40db at .5Fc & 2Fc 500 10K 100 IMeg 3 $33 
K14B 300Hz 999Hz ±5%Fc 35db at .5Fc & 2Fc 700 15K 700 15K 11 $40 
K14C 1KHz 99KHz ±5%Fc 43db at .5Fc & 2Fc 1K 1K 1K 10K 18 $40 
K14D 100KHz 100MHz ±5%Fc 43db at .5Fc & 2Fc 50 100 50 100 Ie $45 

K17 100Hz 10KHz ±5%Fc 60db at .5Fc & 2Fc 500 10K 100 1Meg 4 $44 
K17A 300Hz 999Hz ±5%Fc 50db at .5Fc & 2Fc 500 15K 500 30K 12 $51 
K17B 1KHz 99KHz ±5%Fc 50db at .5Fc & 2Fc 100 50K 100 lOOK 11 $51 
K17C 100KHz 100MHz ±5%Fc 60db at .5Fc & 2Fc 50 300 50 300 11 $56 
K18 10KHz 100KHz ±5%Fc 60db at .5Fc & 2Fc 100 lOOK 100 500K 3 $44 

K20 100Hz 3.9KHz ±}.5%Fc 40db at .57Fe & l.75Fc 500 10K 500 10K 4 $51 
K20A 250Hz 99KHz ±7.5%Fc 35 to 50db at .5Fe & 2Fc 1K 10K 1K 10K 10 $39 
K20B 100KHz 100MHz ±7.5%Fc 40db at .67Fc & l.5Fc 50 300 50 300 11 $56 
K21A 1KHz 100KHz ±7.5%Fc 40db at .67Fc & l.5Fc 500 10K 500 10K 3 $51 

K30 100Hz 3.9KHz ±15%Fc 40db at .4Fc & 2.5Fc 500 10K 500 10K 4 $51 
K30A 150Hz 99KHz ±15%Fc 25db at .45Fc & 2.2Fc 1K 10K 1K 10K 10 $39 
K30B 100KHz 100MHz ±15%Fc 40db at .5Fc & 2Fc 50 300 50 300 11 $56 
K31A 1KHz 100KHz ±15%Fc 40db at .5Fc & 2Fc 500 10K 500 10K 3 $51 

The bandwidth fo~ any of the above filters 

WIDE BAND FILTERS: Bandwidths of ±16% 
or greater can be obtained by ordering TTE 
standard High pass and Low pass filter sec
tions as a composite network. Select numbers 
from the Series Hand J listings on the next 
page which give the desired attenuation 
slopes and combine these numbers. For ex
ample to obtain a slope of 40db at 0.65 of 
the lower freq. cut-off, F,,, (High pass section) 

can be increased or decre<Jsed to specification. 

and 40db at 1.6 of the upper freq. cut-off. 
Fa, (Low pass section) use H69B and J59B. 
Specify the two as K6959. The high pass 
series number is first, followed by the low 
pass number. Types with dissymmetrical atten
uation slopes can be combined. Also specify 
the three db down cut-off frequencies F'1 and 
F'2 and impedance. The price is the sum of 
the HP and LP section prices. 

0 

3 

-1 0 

-2 0 

-30 

-40 

-50 

-60 

TYPICAL RESPONSE CURVES 
FOR STANDARD 

BAND PASS FIL TER~ 
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FREQUENCY RATIO FIFe 

Telemetering: Refer to series K20, K21A, K30 or K31A. TO ORDER specify IRIG Channel number, source and load impedances. 

TO ORDER BANDPASS FILTERS - Specify 
(1) TT E Series No., (2) minus 3db frequencies, 
(3) source impedance, (4) load impedance. 

INSERTION LOSSES for bandpass types between equal terminations are from 0.5 to 6db 
depending upon bandwidth, frequency and size. K10 and Kll types have about 10 db, 
and K12 types about 5db flat loss. SPECIALS are available for center frequencies from 
10Hz upward and 40db to 3db bandwidth ratios as sharp as 1.2:1. TO ORDER Specials, 
also specify (5) bandwidth and (6) stop band attenuation required. 

BAND REJECT STANDARD FILTERS FOR ANY CENTER FREQUENCY FROM 10Hz TO 100MHz 

Fe, Center Freq. Range Bandwidth Impedance Ohms Case Approx. 
Series Min. Max. -3db Attenuation Min. Max. Circuit No. Price 

B83 10Hz 1MHz .77Fe & 1.3Fe 50 db Notch 600 I 1 Meg. L-C 4 $34 

0 10Hz 100KHz .25Fe & 4 Fe 40 db Notch OR~:~ING Twin-T 2 $15 
-
F 10Hz 100KHz .25Fe & 4 60 db Notch INSTRUCTIONS Twin·T 2 $31 Fe BELOW 

R21l 100Hz 3999Hz {3db Bandwidth to 40db 10K I 50K l-C 4 or 11 $40 
R30 4KHz 100MHz Bandwidth Ratio = 5 or less 50 10K l·C 4 or 11 $40 

1.3 1.5 17 

TO ORDER BAND REJECT FILTERS - Specify (1) TTE Series No. or Letter, (2) center fre-· 
quency, (3) source impedance, (4) load impedance. For Series R20 and R30 specify 40db 
bandwidth. Twin-T prices and cases apply to all filters using capacitor values from 0.1 MFD 
to 500 pF. C = 1/8.85 FHZ (Roo"" R'o.d)'/'. C is in farads. Filters with null frequencies as low 
as 1 Hz are available. Terminations are regarded as resistive unless otherwise specified. 

FREQUENCY RATIO FIFe 

TT ELECTRO NI CS INC. 2214 SO. BARRY AVE. / LOS ANGELES, CALIF. 90064 I (213) 478-8224 
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SEC. 2700 ° FILTERS (ALL TYPES) 

TTE~FILTERS 
1-2 WEEK DELIVERY FOR STANDARD AND NEAR STANDARD TYPES

ALL GROUPS AVAILABLE IN FLAT PC MOUNTING CASES 

HIGH PASS 
STANDARD FILTERS FOR ANY CUT·DFF FREQ. FROM 75Hz TO 100MHz 

Min. Cut·off 
Attn. Ratio Approx. 

Series db F/F, Price 

H608 30 .45 $26 
H628 40 .35 $26 
H648 50 .25 $26 
H668 60 .19 $26 

H678 30 .72 $35 
H698 40 .65 $35 
H718 50 .56 $35 
H738 60 .50 $35 

H748 30 .79 $44 
H768 40 .73 $44 

Case 
Size 

75·124Hz 
CASE 5 

125·999Hz 
CASE 4 

1· 100KHz 
CASE 3 

. or· 
200Hz·I0KHz 

TYPICAL RESPONSE CURVES 
FOR STANDARD 
HIGH PASS FILTERS 
a 

~ 3 

/ 
-. / 

& 

1 f!! '" :z: 

-10 

-20 

aJ 
;'!: 

H788 50 .67 $44 
H808 60 .58 $44 

H818 30 .83 $52 

CASE 12 

10KHz·I00MHz -3 
CASE 11 

,/ 
~ 

:z: 

aJ aJ 

'" '" H838 40 .79 $52 
H858 50 .73 $52 
H878 60 .67 $52 

SPECIALS: Special units available for 
cut·off frequencies down to 40Hz and 
above 100M Hz. 

..---------1 

-4 

-5 

-6 

w '" "" ; r r 

o §-co 
f-", 
«" :ox z 
w 
f- aJ 

:7, " 

L 

LOW PASS 
STANDARD FILTERS FOR ANY CUT·OFF FREQ. FROM 75Hz TO 100MHz 

(* And from 10Hz to 74Hz) 

Min. Cut·off 
Attn. Ratio Approx. Case 

Series db F/F" Price Size 

J508 30 2.2 r J528 40 2.9 26 
J548 50 3.9 26 
J568 60 5.3 26 75·999Hz 
J578 30 1.4 r CASE 4 
J598 40 1.6 35 1· 100KHz 
J618 50 1.8 35 CASE 3 
J638 60 2.0 35 

~ or-
J648 30 1.2 r 200Hz· 10KHz 
J668 40 1.4 44 CASE 12 J688 50 1.5 44 
J708 60 1.7 44 10KHz· 100M Hz 

J718 30 1.18 $52 
CASE 11 

J738 40 1.3 r J758 50 1.4 52 
J77B 60 1.5 52 

*J80B 40 2.0 $50 CASE 4 

SPECIALS: Special units available for 
cut·off frequencies above 100MHz. 

- ... ---~ --_ ... _- ---
TO ORDER specify (1) TT E Series No. 
(2) min us 3DB freq., (3) impedance, 
'(4) Case No. See table below. 

TYPICAL RESPONSE CURVES 
FOR STANDARD 
LOW PASS FILTERS 
o 
3 ~ I 

~I 
-10 

-20 
~I\ 

~ ~ w ... 
aJ tIl 
13 \ w \ Cl z 

J 0 
i= « 
:0 z ill ~ w 
!;(-I-

tIl 

1\; :::l 
tIl 

~~-
g 

-30 

-40 

-50 

TO ORDER specify (1) TT E Series No. 
(21 minus 3DB freq., (3) impedance, 
(4) Case No. See table below. .4 .6.8 1 1.5 2 2.5 -60 

Ft 
.4 .6.8 1 1.5 2 2.5 FREQUENCY RATIO FIFe 

·SOU RCE AND LOAO impedances are equal and resistive for stand· 
ard HP and LP filters. The insertion loss is less than 0.5db for 
±10% matching. Typical Passband flatness within ±0.2db. 

SPECIALS for other impedances and unequal terminations are 
available. Units with cut·off ratios as sharp as 1.06 (0.94 Highpass) 
are avai lahl ... 

PHASE LINEARITY IS REASONABLE. SOME TYPES FREQUENCY RATIO FIFe 
ARE USED FOR PULSE TRANSMISSION. 

IMPEOANCE GUIDE- HIGH PASS AND LOW PASS TYPES 

Fc -3db 10Hz 50Hz 100Hz 500Hz 5KHz 10KHz 100KHz 500KHz IMHz 5MHz 100Mljz 
'--y--' '---r-' '--y--' '--y--' '--y--' '--y--' '--y--' '--y--' '--y--' '--y--'-

Z MinD 10K 10K 5K lK 500 100 50 50 50 50 
z Maxf) 15K 39K 39K 39K 20K 3K 3K lK 300 75 

CASE DIMENSIONS AND MOUNTING INFORMATION FOR ALL FILTERS 

STANDARD CHASSIS TYPE 

NOTES: TIE Filters are epoxy encased 
within hermetically sealed steel cases. The 
case finish is copper plate per MIL·C·14550 
under fused tin per MIL·T·10727A. The 
maximum power output without de·tuning 
is 10 to 20 mi lliwatts for most low fre· 
quency types. KI0 and K12 types are tested 
at 100mV and B.B3 types at .77V output for 
all imped. levels. Terminations are regarded 
as resistive unless otherwise specified. 

CASE 

1 

2 
-_ ... _---

3 --
4 

-----

5 

10 

11 

12 

15 

TTE COVERS THE RANGE-

A 

.75 

1.19 ._-
1.31 

1.63 
------

1.94 

1.27 

1.88 

2.00 

2.96 

VLF-LF-MF-HF -VHF -UHF 
L~/- CRYSTAL - POWER NETWORKS 

STANDARD CHASSIS TYPE 

B C D S T 

.75 1.38 - .56 -
1.19 1.25 .75 - -
._--~ ._--- ._ .. _-
1.31 1.75 - 1.25 -
1.63 2.38 1.19 - -
1.81 2.44 1.38/ - -

1.25 

'FLAT PC BOARD TYPE 

1.27 .50 .90 .90 .60 

1.44 .50 1.5 1.0 1.0 

2.00 .50 1.5 1.5 1.0 

1.93 .50 2.4 1.4 2.0 

Mounting 

(2)4·40 x :lAo 

(4)6·32 x :lAo 

(2)6·32 x :lAo 

(4)6~~ 

(4)6·32 x :lAo 

PC PINS 

PC PINS 

PC PINS 

PC PINS 

FLAT CASES 
PC BOARD TYPE 

1.-- --A ----...j 
f- w ~. 

.0.0 ... 10- • .", 
d,e U I... 

T 

D 

From 500KHz upward 
nat case "Com" is 
connected to case. 

TT ELECTRONICS 
INC. 2214 SO. BARRY AVE. I LOS ANGELES, CALIF. 90064 I (213) 478·8224 
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ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

For eliminating power line noise problems 

TOPAZ also manufactures a wide line of power 
conversion equipment and un interruptible 
power systems. 

See Section 4000, VoI.1·909-1·911 

associated with sensitive equipment 

TOPAZ ULTRA-ISOLATION TRANSFORMERS are 
available in single-phase and three-phase versions, from 125 VA to 
60,000 VA, and in step-up and step-down configurations, some with 
provisions for use on several different power line voltages. They are 
especially designed for these applications: 

1. 

2. 

3. 

4. 

For isolating sensitive Instrumentation 5. For maximum attenuation of transverse-
from noisy power lines mode noise (noise between one side of 
For Isolating sensitive power lines from the power line and the other side of the 
noisy equipment. power line). 
For isolating noisy equipment from noise- 6. For completion of electrostatic guarding 
sensitive equipment when both share the of equipment which is protected by an 
same AC power source. electrostatic shield 
For maximum attenuation of common- 7. For applications In which leakage currents 
mode noise (noise between ground and must be kept below critical low levels. 
power lines). 

ELECTRONICS 
3855 Ruffin Road, San Diego, CA 92123-714-279-0831 
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SEC. 2700 ° FILTERS (ALL TYPES) 

USCC/Centralab EMI/AFI FIL TEAS 
Electronics Division. Glebe-Union. Inc. @ 1973, USCC/Centralab 

Complete design and prototype capabilities 

Phone collect (213) 843-3822 NOW, for IMMEDIATE ACTION. 

"BUTTON" 
SERIES 

MINIATURE 
1000 and 2000 

SERIES 

Epoxy or hermetically sealed; 
50, 100, 200, 300 VDC and 115 VAC 0·400 Hz; 
15 amps; L section 

50,100,200,300 VDC and 115 VAC 0·400 Hz; 
.06 to 10 amps; Pi, Land T sections; 
.187" or .312" thread lengths 

~-----------------------------------------------------------------------------LI.I 
D. 

~ 
2 
:::i!1 
< 
0::: 
LI.I 

MINIATURE 
2400 

SERIES 

230 VAC 0-400 Hz; .1 to 10 amps; 
Pi, Land T sections 

U ______________________________________________________________________________ __ 

~ 
LI.I 
D. 

~ ..... 
< 
Z 

SUBMINIATURE 
3000 

SERIES 

FEEDTHRU 
FILTER/CAPACITORS 

9000 SERIES 

GENERAL PURPOSE 
5000 

SERIES 

3112: 100 VDC; 10 amps; L section dIIIIIIIa--' 
3223: 200 VDC; 10 amps; Pi section ~ 
3300: 50, 100 and 200 VDC; 10 amps; Pi 
and Multi-sections 
3500: 100, 200 and 500 VDC; 25 amps; Pi section 

50, 100 and 200 VDC; 10 and 25 amps; 
1,000 pF to 1.5 Mfd 

200,400, 600 VDC and 115, 250 VAC 0-400 Hz; 
.5 to 20 amps 

o --------------------------------------------------------------------------------j: 
Z 

~ 
Z o 
(.) 

I 

FOR DATA PROCESSING 
EQUIPMENT 
8000 SERIES 

120 and 240 VAC 0·60 Hz; 1 to 50 amps; 
20 to 60 db insertion lOSS @ 150 KHz; 
Tubular, rectangular and "bathtub" styles 

Utilizing ceramic or layer wound capacitors; single or multi-circuit designs; contact USCC/Centralab's 
Application Engineering Department 

INQUIRE ABOUT USCC's COMPLETE EMI/EMC TESTING SERVICES. 

U.S. Capacitor Corporation / Centra lab, Electronics Division, Globe-Union, Incorporated 

2151 North Lincoln Street, Burbank, California 91504 TWX: 910-498-2222 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices VOI.20 583 



ACTIVE COMPONENTS! CIRCUIT ASSEMBLIES! CONTROLS & DRIVES 

VOLTAGE TUNED FILTER 
TYPICAL APpLICATIONS 

• Electrically tuned receivers - no moving parts - remotely tuned; 

• Control of filter function by computer; 

• Tracking filter for frequency synthesizers and other high distortion sources; 

• i.F. Amplifiers with multiple frequencies; 

• Phase modulators; 

• Tunable frequency discriminators; 

• Swept receivers for surveillance and intercept; 

• Channel selection in receivers and trailsceivers - ganged to transmitter 
channel selector; 

• Carrier locked receivers fot frequency agility. 

Vari-L Company, Inc. has applied 18 years' experience in man
ufacturing of solid-state tuning devices to the often expressed 
need for a line of high quality, medium cost voltage-tuned 
filters and is pleased to announce the VTF series (Voltage
Tuned or Varacter-Tuned Filter) described below. 

FIGURE 16. VTF FILTER SCHEMATIC 

The Vari-L VTF line of filters features the following character
istics: 1. Constant bandwidth (in MHz) and constant insertion 
loss (output flat to within .25 dB) over the full tuning range. 
2. Voltage tuning; no power drain. 3. No hysteresis; high tuning 
speed;sweepability. 4. Very low VSWR-input and output. 
5. Low intermodulation distortion. 6. High power handling. 
7. Compact; rugged; insensitive to mechanical shock and 
vibration. 8. Remotely tunable; programmable; adapted to 
closed loop operation. 9. Symmetrical passband; true Butter
worth "textbook" performance. Request Bulletin #107 for 
specifications. 

FIGURE 17. TYPICAL RECEIVER FRONT END 
USING VTF VOLTAGE TUNED FILTERS 

FIGURE 18 

NORMALIZED FREQUENCY VS. VOLTAGE 
FOR OCTIVE RANGE VTF FILTERS 
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VOLTS. TUNING (ET) 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 800-645-9200 (IN N. Y. STATE CALL COLLECT (516) 294-0990) 

VARI-L CO., INC .• 3883 MONACO PARKWAY' DENVER COLORADO 80207 • (303) 321-1511 • TWX 910-931-0590 
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SEC. 2700 • FILTERS (ALL TYPES) 

RF COMMUNICATIONS SYSTEMS 
The Vari-L Company, with a long standing leadership in development and manufacture of state-of-the-art components is now 
offering customized RF and communications systems based on Vari-L designed components. Systems and subsystems within 
the areas of receivers, frequency synthesizers, transmitters, and related RF and communications equipment are designed 
and packaged with a low development cost. Capabilities span the entire range of 10 KHz to 12.4 GHz. A Vari-L specialty 
is electronic tuning with low spurious and third order intermodulation distortion. Some examples are listed on this page. Call 
one of our engineers to discuss your requirements or to ask for a quote on your specialized needs. 

1% TUNING LINEARITY VOLTAGE TUNED FILTERS 

Vari-L's L TF series combines our varactor 
tuned filters with a highly stable linearizer in 
one integrated package. 

Features: 

• Beller than 1 % voltage vs Irequency 
linearity 

• Full octave tuning Irom 1 MHz to 2 GHz 
• Constant loss, constant bandwidth, 

2 pole Butterworth design 
• Greater than + 20 dBm 3rd order intercept 

point 
• 0 to 10 volts tuning voltage 
• Low temperature drift, internally 

temperature compensated 
• Fast tuning, 5,000 sweeps per second 
• 1.5 : 1 maximum VSWR 
• 2 dB loss and 12% 01 I, bandwidth is 

standard 

Matching voltage tuned oscillators will be 
available soon. 

ON THE RECEIVING END 

• 

? . . . . • • 
Check Into VARI-L'S Electronically Tuned Front End Capabilities. 

2 POLE VARACTOR GAIN CONTROLLED 2 POLE VARACTOR DOUBLY BALANCED 
TUNED FILTER BROADBAND AMPLIFIER 

r---------, 

OPTIONAL 
COUNTER 
READOUT 

I 

L----:J----~ 

r---!---, 
OPTIONAL 
DIGITAL 
FREQUENCY 

I CONTROL 

L __ _ 

TUNED FILTER MIXER 

- BASIC VOLTAGE TUNED RECEIVER FRONT END-

Write Or Call For Further Information. 

VARACTOR 
TUNED LO 

• COMPLETELY ASSEMBLED AND INTEGRATED 
TUNERS OR INDIVIDUAL COMPONENTS 
AVAILABLE. 

• SINGLE OR BANDSWITCHED MULTIPLE OCTAVES 
FROM 1 MHz to 2.5 GHz. 

• NOISE FIGURES FROM 4.5 dB @ 100 MHz TO 8 dB @ 
2.5 GHz. 

• EXCEPTIONALLY HIGH INTERCEPT POINT 
(+20 dBm) AVAILABLE; 

• LINEAR FREQUENCY VERSUS TUNING VOLTAGE. 

• COUNTER, TUNED-FREQUENCY READOUT. 

• DIGITAL AFC, COMPUTER CONTROL AND 
THUMBWHEEL FREQUENCY PRE-SET AVAILABLE. 

• AUTOMATIC TRACKING MODULE FOR 
SYNTHESIZED LOCAL OSCILLATORS AVAILABLE. 

• TWO OR FOUR POLE PRESELECTOR AVAILABLE. 

• CONSTANT RF BANDWIDTH - CONSTANT NOISE 
THRESHOLD - CONSTANT SIGNAL-TO-NOISE 
RATIO. . 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645·9200 !IN N. Y. STATE CALL COLLECT (516) 294·0990) 

VARI-L CO., INC .• 3883 MONACO PARKWAY' 'DENVER, COLORADO 80207· (303) 321-1511 • TWX 910-931-0590 
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Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

fromVernitron (the filters people) 

Ceramic 
Communications 

Filters 
Miniature, lightweight and rugged / Steep-sided selectivity / large range 

of bandwidths / Fixed-tuned / Immune to magnetic fields / High stopband 
rejection and clean response / Highly stable with temperature and time. 

These are prime characteristics of ceramic 
filters-first introduced by this company 
in 1958-which distinguished them from 
tuned-Le, mechanical and other varieties. 
They are also major reasons why Vernitron 
ceramic filters have been widely adopted 
forthe best in land-mobile,airborne, marine, 
computer and data-communications sys-

fo-7.5 to 50 kHz 
LOW 

FREQUENCY 
FILTERS (LF) 
Single Resonator 

2, 3 or 4 Resonator 
Cascades 

High-performance miniature for LF com
munications or Omega systems-fea
turing selection of any fo from 7.5 to 50 
kHz. Single-resonator units have re
jection to greater than 40 dB; cascaded 
units to above 90 dB. Standard Omega 
models at 10.2, 11.33 and 13.0 kHz, 
available in commercial or hermetically
sealed militarized versions. 

FEATURES 
• Any fo Between 7.5 and 

50 kHz 
APPLICATIONS 

.. Phase Stability <1.5' Over 
60 dB Range 

• Temp. Stability Within 0.2% 
• Low Insertion Loss 
• Passive-No External Power 

Req'd 
• Fixed-tuned 

Low frequency receivers, 
specifically Omega series; 
selective calling, under
water sound, command
destruct; air or maritime 
navigation receivers. 

Write for Data Sheet 
94037 

tems, whether military. commercial or 
home-entertainment. 

Vernitron engineers are specialists in filter 
design, with the latest in computer-aided 
facilities. Your inquiry will receive immedi
ate response. 

~ Vernitron Piezoelectric Division 
~ 232 Forbes Road / Bedford, Ohio 44146/ (216) 232-8600 

TWX: 810-427-2274 

fo-50 to 270 kHz 
MEDIUM 

FREQUENCY 
FILTERS (TLE) 

Small, hermetically sealed and extremely 
shock-resistant, these rugged filters 
offer price and size advantages over LC 
types, and. improvements in stability and 
dynamic range over active or other filters 
in the medium-frequency operating 
range. Typical shape factor is better than 
3:1, stopbands to above 60 dB. Band
widths range from Y:.% to 3%. Because 
they are significantly smaller and lighter 
than comparable filters in this range, 
they allow denser packaging and greater 
resistance to vibration and shock. 

FEATURES 
• Any fo Between 50 and 

270kHz 
• -55'C to +85'C Operating 

Range 
• Require no Shielding 
• Low Insertion loss 
• %% to 3% Bandwidth Range 
• Hermetically Sealed 

APPLICATIONS 
Selective calling systems, 
air navigation receivers, 
telemetry systems-espe
cially where small size, 
light weight and inherent 
shock resistance are de
sired requirements. 

Write for Data Sheet 
94035 
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fo~270 to 700 kHz 
LADDER 
FILTERS 

These rugged miniature filters combine 
highest vibration Ishock resistance with 
the ultimate in selectivity. stability and 
shape-factors. Available in 6 dB band
widths from 2 kHz to 85 kHz. Low-cost 
9-disc models offer rejections greater 
than 50 dB; 11 -disc models to above 60 
dB. 17-disc units provide highest selec
tivity. stopbands to as high as 80 dB. 
shape-factors as sharp as 1.4 :1. Her
metically sealed. Both bandpass and 
bandstop types available. 

FEATURES 
• High stopband Rejection 
• Small Size and Weight 
• Vibration and Shock 

Resistant 
• Wide Range of Shape 

Factors 
• Bandpass and Bandstop 

Types 

APPLICATIONS 
Commercial or militarized 
hand-held. mobile 2-way. 
or airborne receivers where 
reliability and stability are 
key considerations. Large 
numbers used in military 
equipment for hostile en
vironments. 

• Fixed-tuned 
Write for Data Sheets 

94017.94029.94036 

fo-455 kHz 
HYBRID 

FILTERS (TCF) 

Highest selectivity at lowest cost. Com
puter-designed. fixed tuned to ±0.2% 
stability. these filters combine a ladder 
network of ceramic resonators with a 
tuned transformer to provide a dc path at 
input. Choice of standard bandwidths 
includes 4. 8. 12. 18. 30 and 35 kHz. 
Skirt-ratios range from 1.5 to 3.0. stop
bands to as high as 90 dB. 

FEATURES APPLICATIONS 
• High Selectivity ICost Ratio 
• Exceptional Stability 
• Fixed-tuned LC Input 
• Wide Choice of Bandwidths 
• Compact and Rugged 

Quality AM or FM re
ceivers. airborne. land
mobile or marine. Fully 
compatible with transis
torized or IC circuitry. 

Write for Data Sheet 
94026 

SEC. 2700 • FILTERS (ALL TYPES) 

BUILDING BLOCKS ... 
FOR BUILDING YOUR OWN 

t-455 kHz and 500 kHz 
TRANSFILTERS (TO Series) 

Low-cost replacement for transformer 
interstage elements in 455 and 500 kHz 
IF stages. Each contains a fixed-tuned 
ceramic resonator in 3-terminal con
figuration. with high-impedance input. 
low-impedance output and common. 
TO-01 is for low-impedance circuits; 
TO-02. for matching high-impedance 
drift transistors. 
Write for Data Sheets 94019. 94020 

fo-200 to 700 kHz 
TRANSFILTERS (TF Series) 

TF series Transfilters contain a stable 
piezoelectric resonator. ideal to replace 
an emitter bypass capacitor in an IF stage. 
Can also be used as a frequency-control 
element with oscillators where the high 
stability of a quartz crystal is not re
quired. Ideal for automatic assembly. 

Write for Data Sheet 94018R 

t-455 kHz 
IDENTICAL RESONATORS (lR) 
Design your own 455 kHz filter simply 
and at less cost than an equivalent 
lumped filter. Using two or more IR·s. 
interconnected in prescribed networks 
(design tables available). you can 
produce filters of various complexities 
and a wide range of bandwidths. Ideally 
suited for low-cost home entertainment 
receivers. 

Write for Data Sheet 94031 

fo-l0.7 MHz 
FM FILTERS 

(FM4) 

Low-cost 10.7 M Hz monolithic minia
ture for quality auto ·and home-entertain
ment FM receivers. Replaces four tuned 
circuits 20 times its size. Bandwidth: 235 
kHz at 3 d'B; 825 kHz at 40 dB. Low 
insertion loss. negligible ripple. excellent 
stability under thermal shock. Fully 
compatible with IC circuitry. Designed 
for mounting by automatic assembly_ 

FEATURES 
• Miniature Size 
• 45 dB Stopband 
• Monolithic Reliability 
• Lumped-Filter Simplicity 
• Immune to Shock 

APPLICATIONS 
Automotive. home-enter
tainment- and commercial 
FM receivers. A 2-filter 
configuration with gain 
stage between gives stop
bands above 90 dB. 

Data Sheet 9.4033 

eem/J973 See YELLOW SECTION for Local Sales and Distributors' Offices Vo1.2·S87 



Vol.2 ACTIVE COMPONENTS CIRCUIT ASSEMBLIES / CO DRIVES 

Beckman@ D-A Converters, ladderi\letworks & Switches, Power Amplifiers 

LINEAR HYBRID MICROCIRCUITS 

DIGITAL-TO-ANALOG CONVERTERS 
Model 845 i5 a complete 8-bit binary digital-to-analog con
verter with 4 preset output ranges. It has a slew rate of 
O.2V/p.sec min, and a settling time of 5.0 p.sec/volt +1 p.sec. 
Price (1-9) ._ .. __ .............................................................. $39.75 
Model 848 is a complete ll-bit binary digital-to-analog con
verter with guaranteed monotonicity and accuracy levels. It 
offers 4 preset output ranges and features a slew rate of 
4.0V/ "sec min, and settling time of 0.25 "sec/volt +2 p.sec. 
It is packaged in a hermetically sealed Kovar case and meets 
MIL-STD-883 requirements. 
Price (1-9) .................. $95-$155 depending on accuracy code. 
Model 849 is a 13-bit resolution binary digital-to-analog con
verter with four quadrant operation (AC reference). It accepts 
serial data input, is MOS compatible (high threshold), and 
features low pOwer dissipation. 
Price (1-9) .................. $155-$185 depending on accuracy code. 
Model 869 is a 13-bit resolution binary 4 quadrant multiply
ing digital-to-analog converter (external AC or DC reference). 
Model 869 accepts parallel input data (TTL/DTL) and oper
ates with reference frequencies to 10kHz. 
Price (1-9) ................ $150-$240 depending on accuracy code. 
Model 875 is an 8-bit TTL compatible successive approxi
mation analog-to-digital converter. Model 875 includes the 
reference, ladder network, comparator and successive approx
imation logic and has serial and parallel outputs. 
Price (1-9) ...................................................................... $240 

LADDER NETWORKS 

Helipot Ladder Networks are 
miniature binary and BCD de
vices for use in digital to 
analog conversion applications 
requiring high accuracy and 
fast switching over a wide tem
perature range. 

Model No. 
811 (Binary) 
812 (Binary) 

814 (Binary), 

81S (Binary) 
852 (BCD) 
813 
863 

Standard 
IIR" Values 

5K, 10K, 20K 
50K, lOOK 

10K 

10K 
SOK, lOOK 

MINIATURE POWER AMPLIFIERS 

These miniature, unity voltage gain power boosters are de
signed to supplement the performance of available IC ampli
fiers (also operate with most miniature hybrid or discrete 
packaged amplifiers). 

Output 
± Supply Max; Minimum 

Model Range Range Load Resistance Price (1-9) 
821 10 - 20V ±16V 1000 $30.00 
822 10 - 20V ±16V SOO 35.00 

823 10- 30V ±26V 30 (Eo max.) 8.95 Ecc - Eo max. - 1 
824 18-30V ±27V 1400 40.00 
866 10- 20V ±16V SOO 40.00 

MODEL 841 LADDER SWITCH 
Features: 0 to 2 mV switch offset. 5 (±3) ohms "on" resis
tance. 200 ns rise and fall time. 0 to 5 mA load range. R ON 
and V OFFSET independent of reference voltage used. 
Model 841-1 Price (1-9) .................................... : ............... $100 

Rsw 
Compensation Best Standard Accuracy Pricing 1-9 

50 Bits 1-4 ±122 ppm - 55°C to + 125°C 811-B12 $40.00 
5000 All Bits ±122 ppm - 5SoC to + 12SoC 812-B12 40.00 

SO Bits 1-5 ±30 ppm @ + 2SoC and 
±61 ppm - 20°C to + 8SoC 814-D14 90.00 

None ±19S2 ppm - 55°C to + 125°C 81S 6.9S 
soon All Bits ±300 ppm - SsoC to + 12SoC 862-B 45.00 

Binary network for Fairchild J"A722 17.S0 
BCD network for Fairchild J.lA722 17.S0 

Beckman INSTRUMENTS, INC. HEUPOT DIVISION 2500 Harbor Blvd., Fullerton, Calif. 92634 
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SEC. 3130 • INTEGRATED & HYBRID MICROCIRCUITS 

Beckman DIP INTERFACE NETWORKS 

STANDARD ECl TERMINATORS 
Beckman ECl Terminators are specifically designed for, and 
compatible with, the following Emitter Coupled logic families: 

• Motorola M ECl 10,000 Series 
• Signetics 10,000 Series ECl 
• Fairchild 9500 Series ECl 
• Texas Instruments Series SN10000 ECl 
• National Semiconductor 10,000 Series ECl 

Each terminator network utilizes thick film resistor materials with 
layouts specifically designed for low inductive characteristics and 
the high speed requirements of ECl systems. Where possible, the 
terminator networks include .01 I'F decoupling capacitors. Each 
capacitor occupies the entire top surface of the ceramic substrate 
and consists of 2 metal plates and a single layer dielectric selected 
specifically for high capacitance at high frequency. 

VCC VTT VTT 

VCC 
FIGURE 1 SERIES 898·41 -2.0 VOLT TERMINATORS 

Vee VEE 

Vee VEE 
FIGURE 2 SERIES 898·42 -5.2 VOLT TERMINATORS 

LINE 1 liNE 2 VCC VEE 
Vee VCC LINE 3 liNE 4 

VCC VCC VEE VEE 
VEE VEE Vee VEE 

FIGURE 3 SERIES 898-43 THEVENIN EQUIVALENT 
TERMINATORS 

Vee I TO DRIVEN LINES I VEE 

VCC L FROM ECl OUTPUTS...J VEE 

FIGURE 4 SERIES 898-44 SERIES liNE TERMINATOR 

vee r--TTLINPUTS~ 

Vee L-OUTPUTS TO ECl....l VEE 
FIGURE 5 SERIES 898-45 TTL TO ECl TRANSLATOR 

PRICES - ECl NETWORKS 
1·99 100·499 500·999 1000 
$2.50 $2.25 $1.50 $1.25 

ECl Performance Specifications 

Resistance Tolerance (+250 C) ______________________ R > 1000: ± 2% max. 
______________________ R < 10011: ± 211 max. 

Resistance Temperature Coefficient ______________________ 0 ± 100 ppm/oC 
Capacitance Tolerance __________________________________ O.Oll'f + 40%, - 20% 
Capacitance Dissipation Factor ____________________________________________ 2% max. 
Capacitor Voltage Rating ______________________________________________ 25 volts max. 
Operating Temperature Range ______________________________ -30°C to +850 C 
Storage Temperature Range ________________________________ -55°C to + 125°C 

STANDARD DIP INTERFACE NETWORKS 

MOOEl 899-19 RESNETTM DIP provides the passive attenuator net· 
work required for sense amp applications using the I'A711 dual 
comparator. 

FIGURE 6 PASSIVE ATTENUATOR NETWORK 

MODEL 899·40 RESNETTM DIP network provides the optimum ter· 
mination resistance and threshold level for interfacing the Intel 
1103 series with the Intel 320BA. It provides six 600 ohm resistors 
(R,) for terminating six interconnecting bit lines. In addition, this 
network provides a voltage divider (R, and Rz) to supply the 150 mV 
Threshold level required for the 3208A. The Beckman Series 899·40 
uses standard 5V TTL power for the threshold setting network. 

FIGURE 7 MEMORY - SENSE AMP INTERFACE 

MODEL 899·60 DIODE NETWORK provides low capacitance, high 
conductance, and fast reverse recovery. It can be substituted for 
and will meet the electrical specifications of the following general 
purpose diodes: 

IN914 IN4448 IN5318 
IN4148 IN4532 

rIIIIIII I 

FIGURE II DIODE NETWORK 

PRICES -INTERFACE NETWORKS 
1·99 100·499 500·999 1000 

899-19 $2.20 $1.78 $1.55 $1.18 

899-40 2.50 2.00 1.75 1.35 

899-60 4.75 4.00 3.45 2.95 

All prices and specifications subject to change without notice. 

Beckman INSTRUMENTS, INC HEll POT DIVISION 2500 Harbor Blvd., Fullerton, Calif. 92634 
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Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

THIN FILM CHIP COMPONENTS 
for hybrid circuits. Available in chip 
and wafer form. 

RESISTORS 
Stable nichrome chip resistors, 
250 mW power dissipation, gold 
backed, glass passivated. 

ATF 76 SERIES 
This series of active fillers is avail
able with low pass, band pass, and 
band reject characteristics. These 
are complete factory-tuned units 
requiring no external components. 
They operate from ±15 volt dc power 
over a temperature range of -25'C 
to +85'C. 

LOW PASS 
Sixteen low pass active filter models 
are available in the ATF76 series. 
These are available with Butterworth 
(flat amplitude), Bessel (linear 
.phase) or two choicEls of Chebyschev 
(sharp cutoff) responses with 2, 4, .6, 
or 8 poles. The cutoff frequency is 
user specified with standard values 

, in the range of 0.001 Hz to 20kHz. 
Price (10-24) $25.50 to $116.00 de
pending on characteristics. 

Thin Film Chip Resistors. 
Resistor Arrays-Capacitors 
Custom Hybrid Packaging 
Custom Monolithic Circuits 

"S" SERIES 
Resistance Range: 10 ohms to 3.6 
megohms 
Tolerance: 1%, 5%, 10% 
Temperature Coefficient: 50 ppm/OC 
Configuration: Center tap with 6 
bonding pads 
Chip Size: 30 X 30 mil to 80 X 
80 mil 

"E" SERIES 
"R" Range: 10 ohms to 300 ohms 
Tolerance: 1%, 5%, 10%, 20% 
Temperature Coefficient: 50 ppm/"C 
Configuration: 10 each "R" and 
10 each 10 "R" per chip 
Chip Size: 30 X 30 mil 

CAPACITORS 
Stable silicon dioxide chip capacitors, 
low leakage, low dissipation, gold 
backed. 

Burr-Brown 
Active Filters 

BAND REJECT (Notch) 
The ATF76 series includes three 
standard notch filters with a's of 
2, 5, and 10 over the frequency range 
of 1 Hz to 20 kHz. At the users option 
the center frequency can be exter
nally adjusted. Price (10-24) $36.00 
to $40.00 depending 01) frequency. 

BAND PASS 
Ten standard "a" selectivity band 
pass active filter models are avail
able with single-tuned or stagger
tuned responses. Band pass filters 
are available with center frequencies 
(fc) from 1 Hz to 20 kHz and a's from 
1 to 50. Price range (10-24) $33.00 
to $51.00. 

Capacitance Range: 1 pf to 180 pf 
Tolerance: 10%, 20% 
Temperature Coefficient: 10 ppm/"C 
Configuration: 1 capacitorl chip or 
5 capacitors/ chip 
Chip Size: 25 X 25 mil and 40 X 
40 mil 

CUSTOM HYBRID PACKAGING 
Hybrex is a major supplier to OEM's 
with unique circuit requirements. 
Hybrex has the capability to provide 
the right "mix" of all current tech
nologies to best meet customer 
objectives including thick film, thin 
film, multichip hybrid and monolithic 
- plus in-depth engineering support. 
For details on custom circuit capa
bilities, phone (602) 294-1431, and 
ask for a HYBREX Applications 
Engineer. 

UAF 10 and UAF 20-HYBRID 
UNIVERSAL FILTERS 
These filters employ a multiloop 
negative feedback circuit which 
allows easy synthesis by the user of 
low pass, band pass, band reject, 
and high pass filters. The data sheet 
provides extensive applications in
formation and tables of pole loca
tions for standard filter responses 
(Bessel, Butterworth, and Chebys
chev). All UAF's are available in 
either a 14 pin epoxy or a metal 
hermetic package with dual-in-line 
pin spacing. 
UAF10 Standard Frequency 
Range: DC to 20 kHz 
Price (100-249) $16.00 
UAF20 Wideband 
Range: DC to 200 kHz 
Price (100-249) $32.00 

CUSTOM FILTERS 
If a standard filter does not meet 
your special requirement Burr-Brown 
custom filter capability may offer you 
a significant advantage. Burr-Brown 
maintains a highly qualified staff to 
analyze, design and manufacture 
special filters. For special packaging 
or complex active filter requirements 
Burr-Brown uses its completely 
equipped hybrid microcircuit manu
facturing capability. 

BB' BURR-BROWN 
RESEARCH CORPORATION 

, International Airport Industrial Park· Tucson, Arizona 85706 
______ ... ___ TEL 602·294·1431' TWX, 910·952·1111' Cable, BBRCORP 

FOR BURR-BROWN INSTRUMENTATION AM· 
PLiFIERS, POWER SUPPLIES AND OP AMPS, 
SEE SECTION 1100 I FOR BURR·BROWN 
DATA CONVERSION PRODUCTS OR ANALOG 
CIRCUIT FUNCTIONS, SEE SECTION 2000 

amplifiers / OAC-AOC/ multipliers-dividers 
analog functions/modular power supplies 
active filters/data conversion products 

Yol.2-S90 CATALOG PAGES: (Yol.1·301 to 1·972) (Yol.2·301 to 2·1196) (Yol.3·301 to 3·1420) 88m/1973 



SEC. 3130 • INTEGRATED & HYBRID MICROCIRCUITS 

CTS MICROELECTRONICS, INC. HYBRID CIRCUITS 

TOTAL CAPABILITY IN HYBRID CIRCUITRY 

• IMPLANTABLE GRADE 
MEDICAL ELECTRONICS 

• CUSTOM RESISTOR NETWORKS 
AND HYBRID CIRCUITS FOR 
THE COMPUTER INDUSTRY 

• HIGHEST RELIABILITY FOR 
AIRBORNE AND AEROSPACE 
EQUIPMENT 

• Pioneers of the hybrid industry ... first Cermet 
thick film circuits built in 1959. 

• Packaging flexibility ... including flat packs, 
TO-5, TO-8, plug-in packages, hermetic and 
non-hermetic DIP's and custom assemblies. 

• Multilayer capability ... more than ten conductor 
layers can be used to provide the highest circuit 
density available. 

• Prototype and production facilities offer fast 
turn-around for low quantity orders and high 
volume requirements. 

• Microsystems capability can provide a hybrid 
system in addition to individual requirements . 

• Reliability is inherently high as a result of 
superior quality. 

• D/A CONVERTERS 

• VCO CIRCUITS 

• CUSTOM MSI CIRCUITRY 

• HYBRID MEMORIES 

ORDElUNG INFORMATION: Place hybrid circuit orders at the following address: 
CTS Microelectronics, Inc., P.O. Box 1278, Lafayette, Indiana 47902 • Telephone (317) 463-2565 • TWX 810-342-1882 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vo1.2·S91 



Vol. 2 ACTIVE COMPONENTS! CIRCUIT ASSEMBLIES! CONTROLS & DRIVES 

STANDARD DUAL-IN-LiNE CERMET RESISTOR' NETWORKS 
AVAILABLE RESISTOR VALUES (OHMS) 
Series MEC·1 - 13 Resistor "Pull·up" Network, 14 

PERFORMANCE SPECIFICATIONS 

Pin Package 
100 1.0K 
150 1.5K 
220 
330 
470 
680 

2.0K 
2.2K 
3.3K 
4.7K 

6.0K 
6.8K 

1O.OK 
15.0K 
22.0K 

Substrate Material: 95% Alumina Ceramic 
Dielectric Constant: 8.89 

Series MEC·2 - 7 Resistor 

Thermal Conductivity: 0.053 cal./CM'/SEC/oC @ 100°C 
68 470 4.7K 

100 680 6.8K 
Conductive Inks: Palladium/Gold 110 1.0K W.OK 

Resistors: 150 1.5K 15.0K 
220 2.2K 22.0K 
330 3.3K 

Sheet Resistivity: 30 ohm/D to 1 megohm/D 
Resistor Values: 10 ohm to 10 megohm (typical) 
Voltage Coefficient (+25°C): -0.002%/volt (typical) 
Tolerance: ± 1.0% 

Series MEC·3 - 8 Resistor 

TCR (-55°C to +150·C): ±lOOppm/oC 
TC Tragking: 50ppm/oC max. 
Temperature Range (Operating): -55°C to +125°C 
Temperature Range (Storage): - 55°C to + 125°C 

HIGH VOLTAGE RESISTORS * 

68 
100 
110 
150 
220 
330 

These modules were especially designed for color tele· 
vision to perform the following useful functions: 
• Provide a load on the CRT high voltage supply to improve 

high voltage regulation and thereby aid peak voltage limiting 
to help TV manufacturers meet the government's X·ray 
radiation limitations. 

• Provide a focus voltage for the CRT from a tap between the 
two resistors in the module. 

• Discharge the high voltage supply when the TV is turned off. 

Other applications include: CRT terminals, x-ray equip· 
ment, electrostatic copy machines, and many applica· 
tions requiring high voltage resistors. 

'Patent Applied For. 

470 4.7K 
680 6.8K 
1.0K 10.OK 
1.5K l5.0K 
2.2K 22.0K 
3.3K 

Individual resistor power 
rating 0.200 watts max. @ 
+25°C, still air. Total 
package power rating 2.5 
walts max. 

Network, 14 Pin Package 
Individual .resistor power 
rating 0.250 walts max. @ 

+25°C, still air. Total 
package power rating 2.5 
walts max. 

Network, 16 Pin Package 
Individual resistor power 
rating 0.250 walts max. @ 

+25°C, still air. Total 
package power rating 2.5 
walts max. 

Part numbers 418·8·H and 418·8·V listed 
under Underwriters Laboratories file E32295. 

CUSTOM HYBRID CIRCUITS 
Centralab offers the flexibility to design and fabricate thick 
film modules to fit virtually any application and cost parameter. 

Low·cost si Iver! carbon or 

~® systems for consumer 

applications. 

• Resistor Range 10 ohms to 10 megohms 
• Resistor Tolerance 

±10% preferred minimum 
• Ratio Matching .......... ±5% minimum 
• Capacitor Types .. Ceram i c and tanta I um 
• ~ctive Devices 

Diodes, transistors & IC's 
• OperatingTemp. Range 

-55°C to +85°C 

Noble metal! cermet or MEC 
systems for commercial and 
industrial uses: 

• Resistor Range 3 ohms to 3 megohms 
• Resistor Tolerance .... ±.5% minimum 
• Ratio Matching .......... ±1 % minimum 
• Capacitor Types .. Ceramic and tantalum 
• Active Devices 

Diodes, transistors & IC's 

• Operating Temp. Range 
- 55°C to + 150°C 

CENTRALAB Electronics Division • GLOBE-UNION INC. 
5757 NORTH GREEN BAY AVENUE· MILWAUKEE, WISCONSIN 53201 • (414) 228-1200 

(FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645·9200. IN N. Y. STATE CALL COLLECT 516/294·0990.) 

Vol.2·S92 CATALOG PAGES: (Vol.1·301 to 1·972) (\'01.2·301 to 2·1196) (VoI.3·301 to 3·1420) 

MEC·1 

MEC·2 

MEC·3 

STANDARD RATINGS: 

High Voltage (red) 

B Focus Tap (white) 

Ground (black) 

RAC = 240 MD ±20% 
(other values available) 

VAC =6 ±5% 

VBC 

TCR = 0 ±250 PPM/oC 

Voltage coefficient = 2 PPM/Volt 

Operating voltage = 25 kV 

Max. Operating Ambient= +70oC 

eem/1973 
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• Innovators in Packaging Thick 
Film Microcircuits Since 1965 

• Miniaturization Without Loss of 
Reliability or Long Life . 

• High Yields thru Absolute Control of 
Processes Mean Low Cost to You 

• Complete Manufacturing Capability 
in Custom Hybrids from Prototypes 
to High Volume 

• Infinite Variety of Standard and 
Custom Ceramic, Plastic, and Metal 
Housings Including TO-5, TO-8, 
Flat Pack, Platform, and Butterfly 
Cases with Hermetic Sealing 

• High Power Dissipation 

• Modern Die and Wire Bonding 
Techniques and Equipment 

• Processing per MIL-STD-883 and 
MIL-M-3851O Available 

Extra High Power 
Dissipation 

Achieved through 
Dual Substrates. 

Multi-Layer "Mother Board" 
with Two Sub-Boards to 

Improve Thermal Dissipation 
and Increase Yield on Complex 

Hi-Gain Medical Amplifier 

Ultra Reliable Digital 
Circuitry for Aerospace 
Environment Processed 
Per MIL-M-38510 and 
MIL-STD-883. 

Multi-Stacked Hybrid 
Computer Memory Illustrates 
One Type of Dense 
Packaging. 

Hi-Rei Airborne Altitude Monitor 
Combines Two Technologies
Solder Reflow of Discrete 
Capacitors and Eutectic Die 
Bonding of Chips. 

FOR CURRENT SOURCE DATA CALL TOLL-FREE 800-645·9200 (IN N. Y. STATE CALL COLLECT (516) 294-0990) 
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FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645·9200 (IN N. Y. STATE CALL COLLECT (516) 294·0990) 

THICK FILM and DISCRETE NETWORKS 

TYPE 

CDP 

SDP 

SIP 

BASIC DESCRIPTION 

DIP style with flame retardant 
coating. Suitable for automatic 
insertion. Also available in 
double width style. 

DIP style with sandwich-type 
construction. Suitable for 
automatic insertion. 

Single in-line package with 
epoxy coating. 

Single in-line package with 
flame retardant epoxy coating. 

Binary ladder network designed 
for precision digital to analog 
conversion. Double-width DIP 
style package with flame 
retardant epoxy coating. 

Thick film chip resistor 
with choice of sizes to allow 
wide design flexi bi I ity in 
hybrid circuitry. 

DIP style with up to 11 discrete 
resistive elements. Suitable for 
automatic insertion. Meets 
functional requirements of 
MIL-R-10509 and MIL-R-55182. 

DI P style with up to 11 discrete 
resistive elements. For use where 
tight tolerance and low temper
ature coefficient are required. 
Meets functional requirements of 
MIL-R-10509 and MIL-R-55182. 

NO. OF PINS 

14, 16, 18 
(up to 24 in 

double width) 

14, 16, 18 

4,6,8,10 

4,6,8,10 

20 

None 

14,16 

14,16 

CONDENSED SPECIFICATIONS 

Power Rating: 1/8 watt maximum/resistor; 
maximum/package = 1-1/4 watts 

Resistance Range: lOll to 1 Meg. 
Tolerance: :!:2%, 5%, 10% 
T.C.: :!:200 PPM/" C 

Power Rating: 1/8 watt maximum/resistor; 
maximum/package = 1-1/4 watts 

Resistance Range: lOll to 1 Meg., 
depending on tolerilnCe 

Tolerance: :!:1 %, 2%,5%, 10%, 20% 
T.C.: :!:200 PPM/" C 

Power Rating: .1 watt maximum/resistor; 
maximum/package =1-3/8 watts 

Resistance Range: lOll to 1 Meg., 
depending on tolerance 

Tolerance: :!:1 %, 2%, 5%, 10%, 20% 
T.C.: :!:200 PPM/' C 

Power Rating: 1/8 watt maximum/resistor; 
maximum/package = 1-1/4 watts 

Resistance Range: lOll to 1 Meg., 
depending on tolerance 

Tolerance: :!:1 %,2%, 5%, 10%,20% 
T.C.: :!:200 PPM/' C 

Resistance Values: 1 K, 5K, 10K, 20K 
Accuracy: :!:1/2, 1, 2 LSB 
Tolerance: :!:5% typical 

Power Rating: 75, 100, 150 and 300 mw 
Resistance Range: 1001l to 500KIl 
Tolerance: :!: 1 %, 2%, 5%, 10%, 20% 
T.C.: :!:200 PPM/" C 

Power Rating: .05 watt maximum/resistor; 
maximum/package = 1/2 watt 

Resistance Range: 1001l to 100KIl 
Tolerance: .25% to 5% (1 % standard) 
T.C.: 25 PPM/" C to 200 PPM/' C 

Power Rating: .1 watt maximum/resistor; 
maximum/package = 1 watt 

Resistance Range: lOll to 400KIl 
Tolerance: .05% to 5% 
T.C.: 10 PPM/" C to 200 PPM/" C 

SPECIAL TV NETWORKS 

REJECTION FILTER 

Vol.2·594 

Discrete precision wirewound and film resistors packaged to your requirements 
and providing broad flexibility in meeting electrical and physical requirements. 

Low cost, small size. In 50, 60, 150 Hz models. 
Moderate attenuation. Plastic case. 

CATALOG PAGES: (YoU·301 to 1·972) (Vol.2·3Dl to 2·1196) (VoI.3·301 to 3·1420) eem/1973 



THICK FILM MICROCIRCUITS 
FEATURES 
• Custom design allows you to specify design tolerance, packaging, 

environmental requirements. 

• Engineering assistance for production design. 
• Specialists in design of networks for high power dissipation. 

• Standard dual in-line packaging or modular packaging with screened 
silicone coating and choice of lead types. 

• Wide choice of pre-conditioning options. 

ELECTRICAL CAPABILITIES* 
Resistors 
Tolerance: To 1 % standard. Specials available. Resistivity: 10 ohms to 
Matching Resistance Ratio: :::!:0.2% 100K!!/sq. 
Temperature Coefficient: :::!:100-250 PPM/o C Resistance: 1 ohm to 1 Meg. 
T.C. Tracking: Down to 25 PPM Stability: 1 %/yr. PRECONDITIONING OPTIONS 
Power Dissipation: Depending on design and package requirements 
Capacitors 

o Power Aging o Short Time Overload 

Tolerance: :::!:1O% standard. Voltage: 50-100 VDC Capacitance: 10 pf-.1 mfd o Temperature Cycling 
• Temperature & Power 
o Temperature Aging 

o Thermal Shock 
oX-Ray 

PHYSICAL 
Capacitors: Tantalum, Ceramic 

(W or NPO characteristic) 
Substrates: Alumina, Beryllia 
Terminations: Wire Leads, Ribbon Leads 

or Solder Pads 

Crossovers: As required 
Packaging: Dual in-line, 

single in-line, custom 
Coating: Screened Sili

cone, epoxy, custom 

To obtain prototypes for your circuit ... 
contact your Dale representative or phone 
or write Dale at the address below. Dale's 
Microcircuit Department is geared to assist 
you with every phase of design - providing the 
shortest possible leadtime between concept 
and production ready component. 

Conductors and land Areas: Platinum Gold, 
Palladium Gold, Gold, Palladium Silver 

*For tighter parameters, contact Microcircuit Department. 

THICK FILM CHIP RESISTOR 
Resistance Range: lOOn to 300K. 
IOn to 5 Meg. by special order 
Tolerance: :::!:20%. :::!:10%, :::!:5%, 

:::!:2%, :::!:1% 
Temp. Coefficient: :::!:200 PPM 
(-55° C to +150° C) +25° C Reference 

load life: 1 % IlR, 1000 hours 
at 80° C 

Humidity: 1 % IlR per MIL-STD-202C 
Temp. Cycling: -55° C to +150° C, 

:::!:0.5% IlR 
Operating Voltage: 100 VDC maximum 

PHYSICAL SIZE CODE 

.050 x .050 550 

.050 x .075 575 

.050 x .100 5100 

.050 x .150 5150 

POWER 
RATING 

75mw 
100mw 
150mw 
300mw 

WIREWOUND and FILM PACKAGED NETWORKS 
FEATURES 
• Choice of linear wirewound, • Complete environmental 

bobbin wirewound, metal film, protection 
carbon film or cermet elements. Dale networks meet or 

• Less components to stock exceed requirements of 
or handle MIL-R-26, MIL-R-93 or 

LADDER NETWORKS 
• Output Accuracy: :::!: .05% full scale accuracy or :::!: 1/2 least 

significant bit, whichever is less. 

• Output Variation with Temp.: :::!: .1 % full scale accuracy or 
:::!: 1 least significant bit, whichever is less. 

• Reduced inspection time 

• Ease of assembly 

MIL-R-10509, depending 
on type of element used 

• Operating Temp. Range (For Accuracies Specified Above): -55° C 
to +70° C (Film Type) _55° C to +125° C (Wirewound Type). 

• Input Resistance (All inputs connected): 1KI! to 500K!! 

• Matched resistors cannot 
be mixed or lost 

• Packaged to meet your 
requirements • Output Resistance (All inputs grounded): 250!1 to 125KI! 

• Insulation Resistance: 100 Megohms minimum. 
GENERAL RESISTOR ELECTRICAL CAPABILITIES • Terminals: Solderable or weldable wire leads. 

Power Rating 

Resistance Range 

Tolerance 

Tolerance Match 

Temp. Coefficient 

Temp. Coefficient 
Match 

Resistance Stability 

Operating Temp. 

eem/1973 

WIREWOUND FILM (Carbon & Metal) • Packaging: Epoxy or Silicone resin potting. Transfer molded, 
.1tolOW .02 to.5 W Can be encapsulated. Other types of special packaging available 

1 ohm to 1.5 Meg. 5 ohms to 5 Meg. 
to meet your requirements. 

.02% to 1% .1%to 1% BINARY DIGITAL-TO-ANALOG LADDER NETWORKS 

.005% .05% 
Resistor Parameters for meeting 4 and 8 bit dimensional requirements 

WIREWOUND FILM 
5 PPM/'C from 25 PPM/oC Power 1/8 watt from -55'Cto +125'C, O'Cto +75'C 1/2 watt from - 55' C to +70' C, 

Rating derated linearly to 0 at +145' C derated linearly to 0 at +145' C. 
2 PPM/' C from 7 PPM/'C 

Temp. o :±:20 PPM/' C from -55' C to 400 PPM/'C max. T. C.'s O'Cto +75'C 
Coefficient + 125' C. Lower T.C.'s available available down to 25 PPM/" C 

. 005%/yr. .03%/yr . upon request 
-65'Cto+145'C -55'Cto+175'C Heat Rise 20' C max. at rated power 60' C max. at rated power 

DALE ELECTRONICS INC. Box 74, Norfolk Nebraska 68701 Phone: 402-371-0080 
FOR CURRENT SOURCE DATA CALl TOLL·fREE 800·&45·9200 (IN N. Y. STATE CALL COLLECT (516) 294-0990) 

See YELLOW SECTION for Local Sales arid Distributors' Offices Vol.2 0 595 
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@ lectronic 
LABORATORY SUPPLY COMPANY 

INTEGRATED CIRCUITS 
Basic. Nos. Below Preceded by WC/WM or RC/RM 
indicating Wor R Mfr. & Temp. Range Class. 
Nos. followed by suffix letter denoting package 201 

style (SUH L Nos. use suffix only) 202 
204 231 

Most items available in: 
206 233 

Com·1. Temp. Range 0 to "750 C (C) 208 234 
210 236 

Mil Temp. Range -55 to +1250 C (M) 211 237 
212 239 

Most items available in: 213 241 
Plastic 14-Pin DIL (D) 214 245 
Metal/Glass 14-Pin DIL (K) 215 246 
1/8 x 1/4 Metal Flat Pack (G) 216 247 
1/4 x 1/4 Metal Flat Pack (0) 217 248 

TO-5 Can IT! 218 255 
220 257 
221 258 
222 261 
224 263 
225 264 
226 266 

TRANSISTORS 

2Nll0 2N1302 2N1750 
2N128 2N1303 2N1752 

2N327-A/B 

2N167 2N1304 2N1754 
2N328-A/B 

2N169 2N1305 2N1864 2N329-A/B 

2N240 2N1306 2N1866 2N336 

2N344 2N1307 2N1867 2N337 

2N345 2N1308 2N1868 2N338 
2N346 2N1309 2N2048 2N656·A 
2N388 2N1495 2N657·A 
2N393 2N1499-A 2N696·A 
2N404 2N1500 2N697-A 
2N496 2N1742 2N698 
2N499-A 2N1743 

2N699·A/B 

ELECTRONIC LABORATORY SUPPLY COMPANY oflers a stock of over one million I.C.s in more 
than three hundred standard numbers for both commercial (00 to +750 C) and military (-550 C to 
+1250 C) temperature ranges ... available in plastic 14-pin and metal/glass 14-pin dual-in-line, 1/8" 
x 1/4" flat-packs, 1/4" x 1/4" metal flat-packs, and TO configurations. Many of these, devices are 
available in chip form, as well as raw packages, for the hybrid manufacturer. All devices are 100% 
guaranteed to meet manufacturers specifications. . and at the lowest prices. 

432 6G140 7430 813 
433 537 6G182 7440 815 
436 539 6G21O 7450 130 816 
438 545 6G211 7451 132 817 
439 547 6G213 7460 133 846 

280 450 548 6G222 7470 134 858 
284 451 555 6G240 7472 136 194 370 710 882 
285 452 822 6G241 7473 140 275 371 711 886 
286 456 832 6G242 7474 142 276 373 720 887 
288 458 833 1227 6G243 144 286 374 726 888 
289 461 843 1230 6G260 150 287 377 728 904 
290 462 898 1231 6G261 151 306 379 730 921 
291 463 899 1237 6F261 6G262 153 311 380 745 1146 
292 464 930 1238 6F262 6G263 154 316 386 747 1488 
295 470 932 6175 6F263 6G271 155 318 387 749 1709 
296 492 933 6G40 6G272 161 321 459 750 3181 
297 495 934 6G130 6G273 167 322 460 803 4100 
298 496 944 6G131 7400 168 324 479 809 4300 
299 499 945 6G132 7410 170 326 480 811 
431 510 946 6G133 7420 171 330 491 812 

ELECTRONIC LABORATORY SUPPLY COMPANY offers a wide variety of transistors including 
standard and special germanium and silleon types. Particular emphasis is placed on the availability 

of RF Power devices ranging from 1.0 watt @400 MHz to 40.0 watts @ 175 MHz. 

2N722 AlB 2N929-A 2N1028 2N2194-A/B 2N2369·A 2N3251-A 
2N744 2N930-A/B 2Nl034 2N2195-A/B 2N2484·A 2N3439 
2N760-A/B 2N935 2Nl035 2N2217 2N2604 2N3440 
2N859 2N936 2Nl037 2N2218-A 2N2605 2N3904 
2N860 2N937 2N1118 2N2219·A 2N2800 2N3906 
2N861 2N938 2Nll19 2N2220 2N2801 2N3910 
2N862 2N940 2N1131-A 2N2221-A 2N2837 2N3911 
2N863 2N941 2Nl132·A/B 2N2222-A 2N2838 2N3912 
2N864 2N942 2N1613·AlB 2N2243-A 2N2904-A 2N3913 

2N865 2N943 2N1711 2N2274 2N2905-A 2N3914 
2N910 2N944 2N1890 2N2275 2N2906-A 2N4036 

2N911 2N945 2N1893 2N2276 2N2907·A 2N4400 
2N501-A 2N1744 
2N502-A/B 2N1745 

2N706·A/B/C 2N912 2N956 2N2102-A 2N2277 2N3019 2N4401 

2N503 2N1745 2N708 2N914 2N957 2N2185 2N2278 2N3020 2N4402 

2N600 2N1746 2N718-A 2N915 2Nl024 2N2186 2N2279 2N3053 2N4403 

2N1122-A 2N1747 2N719·A 2N916-A 2Nl025 2N2187 2N2280 2N3058 2N4427 

2N1158-A 2N1748 2N720·A 2N917-A 2Nl026 2N2192·A 2N2303 2N3059 2N5401 

2N1204-A 2N1749 2N721 2N918 2Nl027 2N2193-A/B 2N2369 2N3250·A 

RF PRODUCTS 

JEDEC NON JEDEC 

2N3375 3_0 watts min. at 400MHz - 28V T060 S708 dual chip 2N3866 TO-60 
2N3553 2.5 watts min. at 175MHz - 28V T039 S739 2N3866 MT59C 
2N3632 13.5 watts min. at 175 MHz - 28V T060 S3006 2N3866 Ft >1.4GHZ-l.0W@lGHZ-28V- MT66 
2N3733 10 watts min. at 400 MHz - 28V T060 S3010 2N3866 Ft > 1.2GHZ-l.5W@400MHZ-28V MT59 
2N3866 1.0 walt min. at 400 MHz - 28V T039 S1010 2N4431 Ft > 1.0GHZ-5W@lGHZ-28V HERM-STRIP 
2N4428 750mW min. at 500 MHz - 28V T039 
2N4429 1.0 watt min. at 1.0GHz - 28V MT59 

S1000 2N4430 BW@lGHZ-28V MT59 

2N4430 2.5 watts min. at 1.0GHz - 28V MT66 S1050 10W@lGHZ W/F t > 1.5GHZ 3LPT 

2N4431 5.0 watts min. at 1.0GHz - 28V MT66 S1051 9W@lGHZ W/F t > 1.5G HZ MT59 

2N4440 5.0 watts min. at 400 MHz - 28V T060 S2002 2W@lGHZW/Ft > 1.2GHZ MT66 

2N5016 15.0 watts min. at 400MHz - 28V T060 (G) V409 40W@260MHZ-28VW/Ft >300MHZ TO·60 
2N5090 1.2 watts min. at 400MHz 28V T060 V410 20W@400MHZ-28VW/Ft > 700MHZ TO-60 
2N5589 3.0 watts min. at 175MHz - 13.6V MT71 
2N5590 10.0 watts min. at 175MHz - 13.6V MT72 
2N5591 25.0 watts min. at 175MHz - 13.6V MT72 
2N5641 7.0 watts min. at 175MHz - 28V MT71 
2N5642 20.0 watts min. at 175MHz -- 28V MT72 
2N5643 40.0 watts min. at 175MHz - 28V MT72 
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SEC. 3130 0 INTEGRATED & HYBRID 

THICK FILMS 
Substrates to Hybrids 

When you want to miniaturize. utilize our custom hybrids. They are the perfect solution 
to your problem of size! Or build your own if you prefer. But to build the best hybrids, be 
sure to start with the best materials . . . HTe thick film substrates, the finest thick film 
design available! In addition to the highest quality product. we offer: 

• 2 to 4 week proto time 
• quality volume production with a capacity of six million annually 
• packaging fle>.ibility 

NON-REACTIVE POWER RESISTORS 

HYBRID 
TECHNOLOGY 
CORP. 

3109 Avenue E East 
Arlington, Texas 76011 
817-2652277 

r--------L ± 1/16 ------...;·..,1 

Specifications 

CL-12 CL-18 
Power Rating (CW) 25KW' 60KW" 
Tolerance 5%.10%,20% 5%,10%,20% 

TCR 300ppm 300ppm 
VCR -20ppm/V/in -20ppm/V /in 
Maximum Operating 

Temperature 260°C 260°C 
Reactance Excellent @ 1.5 Gh Excellent @ 1.5 Gh 
Substrate Material High Purity BeO High Purity BeO 
Contacts Palladium/Silver Palladium/Silver 
Resistor Material Cermet Cermet 

Dimensions 
Length 12.00" ± .062 17.750" ± .062 
Diameter (00) 1.250" ± .031 2.000" ± .100 

'Dissipated in water-cooled mode -20GPM through resistor with 
turbulent flow at 15 It/sec 

"Dissipated in water-cooled mode-60GPM through resistor with 
turbulent flow at 12 It/sec 

CURRENT SOURCE DATA CALL TOLL.FREE 800.645.9200 The above power .ratings are designed to :,how performance in ~eak 
(IN N Y STATE CALL COLLECT (516) 294.0990) heat smkmgcondltlons. Excellent lower diSSipation may be obtamed 

• • with no coohng or with Alumina substrates. 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2 0 597 
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LAMBDA 
POWER 
HYBRID 

VOLTAGE 
REGULATORS 

build your own power supplies with Lambda's solid state 
Power Hybrid Voltage Regulators 

22 models ••• up to 5 amps, 28 volts de output ••• 
up to 85 watts dissipation 

Send for Lambda's New 196 P'age 1973 Catalog and Application Handbook. 

5 YEAR GUARANTEE 1 DAY DELIVERY 

& LAMBDA' 
E L Ii! C T RON I esc 0 R P. 

A <9Compony 

Lambda's Distributor Division maintains CII total inventory of over 10,000 
power supply units with locations at: 

MELVILLE, 
NEW YORK 11746 

515 Broad Hollow Rd. 
Tel. (516) 694-4200 

Vol.20 598 

ARLINGTON HEIGHTS, 
(CHICAGO) ILLINOIS 60005 
2420 East Oakton St., Unit Q 

Tel. (312) 593-2550 

NORTH HOLLYWOOD, 
CALIF. 91605 

7316 Varna Ave. 
Tel. (213) B75-27:44 

MONTREAL, QUEBEC 
l00C Hymus Blvd., 

Pointe-Claire, Quebec-730 
Tel. (514) 697-6520 

CATALOG PAGES: (Vol.1·301to 1·972) (VoI.2·301to 2.1196) (Vol.30 301 to 30 1420) eem/1973 
.. , 



SEC. 3130 0 INTEGRATED & HYBRID MICROCiRCUITS 

.-~ 

LEDEX 
/ . Microelectronic pulsers, drivers· & regulator circuits 

\. -------- . 
Control time intervals, convert a low level input con
trol signal into a high level output signal, or convert 
positive step voltages into differentiated positive out
put pulses. 

Ledex standard microelectronic pulser and driver cir
cuits give you the interface to drive solenoids, stepping 
switches, stepping motors and other electromechanical 
products. 

Ask for Catalog E-4600. 

LMD-3 DRIVER PULSE DIFFERENTIATOR 
SPECIFICATIONS 

Value 

28 VDe 

Hybrid microcircuit converts a positive step 
voltage into a differentiated positive output 
pulse. Useful as a driver for stepping switches 
and latching relays to reduce the average power 
or hold-in current when driving units with pulses 
of long duration. Upon application of an input 
pulse or voltage, a differentiated output pulse 
is produced which returns to zero, maintaining 
negligible standby power for continuous appli
cation of input voltage. Negative differentiation 
is inhibited on removal of applied voltage. 

Maximum input voltage 
Maximum output current 
Maximum pu Ise rate 
Maximum V on drop 
Operating temp. range 
Storage temp. range 
Pulse width 

35VDC 
3 Amp 
2PPS 
3V -.J LMD • 3 DRIVER 

PULSE DIFFERENTIATOR D 263::~ x .360" x .150" 

OUT ~ 
- ~ 1+250 msec. Typ. 

• < 45 V ,Ian,p ""' ,,~""." to ~ro"d. 
1 t" 60 "0Il O"l~" t 'IW'''g 

TYPICAL CIRCUIT -

LMD-5 POWER DRIVER 
Switches 325 Watts 
Hybrid power driver, up to 7 amperes, converts 
low level input signals into levels high enough 
to drive heavier loads, such as solenoids and 
motors. Includes conventional DTL input with 
non-inverting sinking output stage, expander 
node terminal for logic input control from other 
sources of system, and negative-going-transient 
protection in output circuit. 

LMR-4 VOLTAGE REGULATOR 

o to + 100°C 
- 55 to +lS0°C 
SO msec at 
SO% amplitude 

Other Voltages and Output waveshapes on request. 

SPECIFICATIONS 

Contro I voltage 
Output voltage 
Continuous current 
Pulsed current 
Operating temp. range 

Value 

+12V 
+6SV 
5Amp 
7 Amp 
- 65 to + 150a C 

Regulates up to 150 Watts; Optional Built-in Rectifier 
When you need a precision voltage regulator 
with a typical line regulation of 0.02%, try the 
LMR-4. This low profile TO·3 thick film hybrid 
circuit consists of an adjustable series regulator 
capable of regulating 8 to SO volt DC power 
supplies. It includes an internal FET current 
source to give you excellent ripple rejection 
(40 db minimum). The LMR-4 permits the use of 
smaller filter capacitqrs. It can also be used as 
a driver for higher current regulators. 

SPECIFICATIONS 

Parameter Typ. 

I nput voltage 
Output voltage 
Load current 
Line regulation 
Load regulation 
Power dissipation 

8 to 50V 
1 Amp 
0.1 % 
0.2% 
10 Watts 

Max. 

60V 
8 to SOV 
3 Amp 
0.2% 
O.S% 
25 Watts 

LMR-11 VOLTAGE REGULATOR 
Regulates Plus & Minus Voltages 

The LMR-ll voltage regulator, also available 
with built-in rectifier, is a thick film hybrid 
plus-minus regulator designed for positive and 
negative voltages at currents up to 1 ampere 
per side. It includes a current limiter. Output, 
which is externally adjustable from 8 to 22 
volts, is internally set for ±lS volts. Line and 
load regulation is 0.1 %. When required, it can 
be supplied to meet provisions of MIL-STD-883. 

SPECIFICATIONS 

Parameter 

Input voltage 
Input to load 
voltage differential 
Output voltage 
Load current 
Output vo Itage match 
Ripple rejection 
Line regulation 
Load regulation 

Min. 

3.0V 
14.SV 
1 Amp 

40dB 

Typ. Max. 

26V 

lSV lS.SV 
1.2 Amp -
60mV 400mV 
60dB 
30mV IOOmV 
30mV lOOmV 

o~ 

LE,DEX 
LEDEX INC., 126 WEBSTER STREET, DAYTON, OHIO 45401 

\.~ . / , phon·e (513) 6)6) '-9891 FOR CURRENT SOURCE DATA CALL TOLL-FREE 800-645-9200 "''''If (IN N. Y. STATE CAll COLLECT (516) 294-0990) 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2 0 599 
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PLESSEV Semiconductors 
1674 McGAW AVENUE / SANTA ANA, CALIFORNIA 92705/ TEL: (714) 540-9945/ TELEX: 685544 
170 FINN COlJRT / FARMINGDALE, L. I., NEW YORK 11735 I TEL: (516) 694-7377 I TELEX: 961457 

FOR CURRENT SOURCE DATA CALL TOLL-FREE 800·645·9200 (IN N. Y. STATE CALL COLLECT (5t6) 294·0990) 

LINEAR BIPOLAR INTEGBATED CIRCUITS 

MATCHED TRANSISTOR ARRAYS 

• VCE=2V, IE=5mA 
t Applies to pair and to any two of triplet 

AUDIO POWER AMPLIFIERS 

LINEAR R.F. AMPLIFIERS 

LIMITING/LOGARITHMIC WIDEBAND AMPLIFIERS 

True log. limiting amplifier 

t Group delay match over input range = 0.6 ns 

RADIO-COMMUNICATIONS CIRCUITS 

SL620C Voice operated gain·adjusting device (VOGADl. 
G.enerates, from a speech waveform, a d.c. 
level suitable for connection to a.g.c. input 
of SL630 

SL62tC SSB a.g.c. suitable 
for 

110 

35 3.1 

3.1 

T2 

T2 

SL300/3000 SERIES 
-55 to +125°C 

The SL300/3000 series is a range of 
well matched epitaxial bipolar NPN tran
sistors in various configurations. The 
transistors have exceptional low noise 
characteristics with typical fT values in 
excess of 2.5 GHz. The SL362 has a 
noise figure of 1.6 dB . 

The audio amplifiers listed are dec 
s. lned specifically for use in consumer 
e uipment, offering savings in cost, 
Sf ace and power consumption at greater 
re,iability compared with equivalent cir
cuits using discrete components. 

The audio power amplifiers include a 
peak current sensing circuit which gives 
complete short-circuit protection. 

SL510/511 
Tre SL510 and SL511 comprise an r.t. 

pulse detector operating up to 100 MHz 
and a video amplifier. 

SL520/521 SERIES 
The SL520 series are limiting wideband 

amplifiers incorporating low level detec
tors. They can be used in successive 
detection log amplifiers in radar trans
ponders, instrumentation and control 
systems. They can be directly coupled, 
and the supply is decoupled on chip. 

SL530 SERIES 
When cascaded, the SL530 provides a 

logarithmic response at the input fre
quency and retains phase information 
throughout the strip. 

SL600 SERIES OF FULL 
TEMPERATURE (-55 to +125°C) 

The SL600 series is a range of fully 
compatible communications circuits 
which, when used together, will form an 
SSB/ AM system operating up to 100MHz. 
Used separately, the series provides a 
comprehensive range of r.t. and Lt. am
plifiers (with full a.g.c. and bandwidths 
up to 140 MHz), a.g.c. amplifiers, VOGAD 
amplifiers and audio amplifiers - plus 
double balanced modulators and mixers 
with carrier leaks which can be as low 
as -60dB. 

Vol.2·600 CATALOG PAGES: (Vol.t·30t to 1·972) (VoI.2·30t to 2·1196) (VoI.3·301 to 3·t420) eem!1973 



SEC. 3130 - INTEGRATED & HYBRID MICROCIRCUITS 

PLESSEV Semiconductors 
1674 McGAW AVENUE / SANTA ANA, CALIFORNIA 92705/ TEL: (714) 540-9945/ TELEX: 685544 
170 FINN COURT / FARMINGDALE, L. I., NEW YORK 11735/ TEL: (516) 694-7377 / TELEX: 961457 
FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645·9200 (IN N. Y. STATE CALL COLLECT (516) 294·09901 

LINEAR BIPOLAR INTEGRATED CIRCUITS 

RADIO-COMMUNICATIONS CIRCUITS (Cont'd.) The SL622C is a microphone amplifier 
with VOGAD circuit providing constant 
amplitude audio output. A side tone is 
also provided. 

DIGITAL BIPOLAR INTEGRATED CIRCUITS 

PROCESS CONTROL CIRCUITS 

HIGH SPEED DIVIDERS 

The SL623C is a complex chip, con
taining an SSB demodulator, an a.m. de
tector and an a.m. a.g.c. generator 

The SL645C is a two quadrant square 
law element. Can be used as a frequency 
doubler and mean square detector for 
AGC loops. 

The SL650 is a phase locked loop ele
ment for signal generation/detection for 
modern, f.m. detector. 

SP520/SP521/SP522 
These circuits are 1 MHz custom-design 

devices which are now being made gen
erally available. Originally intended to be 
used together, .the circuits may equally 
well be used separately and will be of 
particular interest to designers in the 
fields of Process Control and Numerical 
Control. 

SP600 SERIES 
The SP600 series is a range of binary 

divider circuits with very high operating 
frequencies made possible by advanced 
bipolar process technology. All devices 
can be operated with single or double 
driven inputs. The SP600 series dividers 
are available in two guaranteed oper
ating temperature ranges: 'A' types: 
-55?C to +125°C, 'B' types: OOC to 
+70°C. 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2-e01 
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PLESSEYSemiconductors 
1674 McGAW AVENUE I SANTA ANA, CALIFORNIA 927051 TEL: (714) 540-99451 TELEX: 685544 
170 FINN COURT I FARMINGDALE, L. I., NEW YORK 117351 TEL: (516) 694-7377 I TELEX: 961457 
FOR CURRENT SOURCE DATA CALL TOLL·FREE 800.645·9200 !IN N. Y. STATE CALL COLLECT (5161 294·09901 

DIGITAL BIPOLAR INTEGRATED CIRCUITS 

HIGH SPEED DIVIDERS (Cont'd.) Variations of temperature ranges and 
custom selected frequency ranges are 
available upon request. 

SP613B Divide·by·4 100·700 DC·700MHz 400·1200mY 600mY 60 01 
SP614B Divide·by·4 100·800 DC'800MHz 400·1200mY 600mY 60 Dt 
SP615B Divide·by·4 100·900 DC·900MHz 400·1200mY 600mY 60 01 
SP616B Divide·by·4 100·1000 DC·1000MHz 600·1200mY 600mY 60 01 
SP620B Divide·by·5 40-400 DC·400MHz 400·800mY 400mY 55 01 
SP621B Divide·by·5 40·300 DC·300MHz 400·800mY 400mY 55 01 
SP622B Divid_e-by·5 40·200 DC·200MHz 400·800mY 400mY 55 01 
SP630B Divide·by·10 40·600 DC·600MHz 400·800mY 400mY 70 01 
SP631B Divide·by·10 40·500 DC·500MHz 400·800mY 400mY 70 01 
SP632B Divide·by·10 40·400 DC·400MHz 400·800mY 400mY 70 01 
SP634B Divide·by·10 40·700 DC·700MHz 450·800mV 80 02 
SP635B Divide·by· 40·600 DC·600MHz 450·800mY 80 02 
SP636B 10 w/BCD 40·500 DC·500MHz 450·800mY 80 02 
SP637B outputs 40·400 DC·400MHz 450·800mY 80 02 
SP640A& Divide·by· DC·200 DC·200MHz 3.50-4.10Yt 50 02 
SP641A& 10/11 DC·250 DC·250MHz 3.50-4.10Yt To +3Y 50 02 
SP642A& Programmable DC·300 DC·300MHz 3.50·4.10Yt Into 50n 50 02 
SP643B OC·350 DC·350MHz 3.50·4.1 OYt 50 02 
SP646A-& Oivide·by·lQ 11 DC·200 DC·200MHz 3.50·4.10Yt 

3 TTL 
50 02 

SP647B Programmable DC·250 DC·250MHz 3.50·4.10Yt Gates 50 02 
SP648B w/TTLoutputs DC·300 DC·300MHz 3.50·4.10Yt 50 02 
SP650B Divide·by·16 40·600 DC·600MHz 400·800mY 600mV 60 01 
SP651B Oivide·by·16 40·500 OC·500MHz 400·800mV 600mY 60 01 
SP652B Divide·by·16 40·400 DC-400MHz 400·800mY 600mY 60 01 
SP655A & B Divide·by·32 25·180 typ OC·180MHz typ 300·800mY +.4. 10 T2 
SP657A& B Oivide·by·20 25·180 typ OC·180MHztyp 300·800mY +8.5V 10 T2 
SP659A& B Oivide·by·16 25·180 typ DC·180MHz typ 300·800mY 10 T2 
SP670A& B Divide·by·8 40·600 OC·600MHz 400·800mY 600mY 50 01 
SP671A& B Oivide·by·8 40·500 DC·500MHz 400·800mY 600mV 50 01 
SP672A& B 40·400 DC·400MHz 400·800mY 600mV 50 01 

• BCD output level drives 2 TTL inputs t About +3.90 V reference * Guaranteed ~ t, < 25 

PECl II (SP1000 & SP1200 SERIES) FUNCTIONS AND CHARACTER-
ISTICS @ Vee = OV, VEE = -5.2V, 
TA = +25°C 

The PECl II series of monolithic inte-
grated logic circuits are a direct second 

6·I/P gate, . OR O/P with pulldowns source of the Motorola MECl II series. 
3 OR 01 P with pull downs The family has been designed as a non-

SP1002 ngle 6·I/P gate, 3 NOR O/P with pulldowns 25 4.0 80 saturating form of logic so as to elimi-
3 NOR 01 P without pulldowns nate transistor storage time as a speed 

SP1003 ngle 6·11 P gate, 3 OR 01 P without pull downs 25 4.0 40 limiting characteristic and permits high 

3 NOR 01 P without pulldowns speed operation. 

SP1004 SP12D4 Dual 4·11 P gate, 2 OR with pulldowns 25 4.0 95 PECl II circuits feature fast propaga-
2 NOR with pulldowns tion delay times with commensurate rise 

SP1D05 SP1205 Dual 4·11 P gate, 2 OR with pulldowns 25 4.0 65 and fall times, simultaneous comple-
mentary outputs, and excellent noise im-2 NOR without pulldowns munity as a result of near constant power 

SPlO06 SP1206 Dual 4-I/P gate, 2 OR without pulldowns 25 4.0 45 supply drain. 
2 NOR without pulldowns 

SP1D07 SP1207 Triple 3·11 P gate, 3 NOR with pulldowns 25 4.0 110 
FEATURES SP1D08 SP1208 3·11 P gate, 1 NOR with pulldowns 25 4.0 75 

2 NOR without pulldowns • Propagation typically 4ns per logic 
SPlO09 3·11 P gate, 3 NOR without pulldowns 25 4.0 60 decision. 
SP10l0 2·1/ P gate, 4 NOR with pulldowns 25 4.5 115 • Excellent noise immunity character-
SP1011 2·1/ P gate, 2 NOR with pulldowns 25 4.5 95 istics 

2 NOR without pulldowns 
• Simultaneous ORINOR outputs SP1012 2·1/ P gate, 4 NOR without pulldowns 25 4.5 65 

SP1013 a.c. coupled J·K flip·flop 25 6.0 125 •. High fan-in and fan-out capabilities 
SP1014 R·S flip·flop (+ve clock! 25 6.0 140 • Internally temperature compensated 
SP1015 (-ve clockl 25 6.0 140 
SP1016 +ve 25 6.0 140 
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PLESSEV Semiconductors 
1674 McGAW AVENUE / SANtA ANA, CALIFORNIA 92705/ TEL: (714) 540-9945/ TELEX: 685544 
170 FINN COURT / FARMINGDALE, l. I., NEW YORK 11735/ TEL: (516) 694-7377 / TELEX: 961457 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 800-645-9200 (IN N. Y. STATE CALL COLLECT (516) 294·0990) 

DIGITAL BIPOLAR INTEGRATED CIRCUITS 
PECl II (SP1000 & SP1200 SERIES) {Cont' d.) 

Quad line I 

Dual 4-1/ P OR/ NOR clock driver 
SP1020 
SP1023 
SP1026 
SP1027 
SP1030 
SP1031 
SP1032* 
SP1033 
Spi034 
SP1035 
SP1039* 
SP1D40 
SP1D47 
SP1048 
SP1062* 
SP1063 
SP1070 

220 
SP1223 
SP1226 
SP1227 
SP1230 
SP1231 
SP1232* 
SP1233 
SP1234 
SP1235 
SP1239* 
SP1240 
SP1247 
SP1248 
SP1262* 
SP1263 
SP1270 

Dual 3-4-1/ P Transmission line and clock driver 
120MHz a.c. coupled J-K flip-flop 
Quad exclusive OR gate 
Quad exclusive NOR gate 
100 MHz a.c. coupled Dual J-K flip·flop 
Dual R-S flip-flop (single rail, -ve clock) 
Type D flip-flop 
Triple line receiver 
Quad level translator (PEGl to saturated logic) 
Quad latch with pulldowns 
Quad 2-1/ P ANO gate 
Quad 2-1/ P NANO gate 
Quad 2-1/ P NOR gate 
Quad 2-I/P NOR gate 
Quad latch without nllll.~nwn< 

* In 16- lead D.I.L. All other types are 14- lead D.I.L. 

PECl III AND iliA (SP1600 SERIES) 

SP1660 Dual4 i/p OR/NOR (High Z) 1.0 1.4 1.1 
SP1661 Oual4 i/p OR/NOR (low Z) 1.0 1.4 1.1 
SP1662 Quad 2 i/p NOR (High Z) 1.0 1.4 1.1 
SP1663 Quad 2 i/p NOR (low Z) 1.0 1.4 1.1 
SP1664 Quad 2 i/p OR (High Z) 1.0 1.4 1.1 
SP1665 Quad 2 i/ p OR (Low Z) 1.0 1.4 1.1 
SP1666 Dual R-S Flip-Flop (High Z) 1.0 1.4 1.1 
SP1667 Oual R-S Flip-Flop (low Z) 1.0 1.4 1.1 
SP1668 Oual clocked latch (High Z) 1.0 1.4 1.1 
SP1669 Dual clocked latch (Low Z) 1.0 1.4 1.1 
SP1670 Master Slave D type 1.6 1.8 1.8 

Flip-Flop (High Z) (G-G) 
SP1671 Master Slave 0 type 1.6 1.8 1.8 

Flip-Flop (Low Z) 
SP1690 UHF Prescaler Flip-Flop 1.6 

(High Z) 
1.8 1.8 

SP1691 UHF Prescaler Flip-Flop 1.6 
(Low Z) 

1.8 1.8 

SP1692 Quad Line receiver 1.0 1.4 1.1 

1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
2.3 

2.3 

2.3 

2.3 

1.7 

25 
25 
25 
25 
25 
25 
25 
25 
25 
25 

7 mTU 
25 
25 
25 
25 
25 
25 

120 
120 
240 
240 
240 
240 
220 
220 
220 
220 
220 

220 

270 

270 

220 

4.0 
2.0 
2.0 
4.0 
5.0 
5.0 
4.5 
6.0 
4.0 
5.0 
12 
8_0 
5.0 
5.0 
2.0 
2.0 

S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 

S 

S 

S 

S 

115 
250 
140 
250 
130 
130 
180 
140 
185 
140 
200 
250 
130 
130 
320 
320 
200 

Ol/S 
Ol/S 
Ol/S 
DI/S 
Ol/S 
Ol/S 
Ol/S 
Ol/S 
Ol/S 
Ol/S 
Ol/S 

Ol/S 

Ol/S 

Ol/S 

Ol/S 

The SP1600 is a very high speed emit
ter coupled logic (ECl) range employing 
transistors in the non-saturating mode, 
and using Plessey Bipolar Process III 
technology is inherently the fastest type 
of integrated circuit logic series avail
able. It is characterised by propagation 
delays around 1 nS and transition times 
less than 1.5 nS with 800 mV logic swing 
and offering a power delay product of 
55 pJ. 

The 'B' range of devices are a direct 
second source of the MECl III range 
whereas the 'A' range has improved 
dynamic performance. This ensures that 
the SPREAD in switching parameters is 
less under any drive conditions. This is a 
very important consideration in any logic 
system design. 

Flip-flop minimum toggle frequencies are 300 MHz for SP1670 and SPI671 and 500 MHz for SP1690 and SP1691. 

COMPARISON OF CHARACTERISTIC DISTRIBUTIONS PECl iliA VS STANDARD ECl III 
FLIP-FLOPS 

1.0 1.2 1.4 1.6 nS 300 320 340 360 380 MHz 1.4 1.6 1.8 2.0 2.2 nS 
DELAY TOGGLE FREQUENCY CLOCK TO OUTPUT DELAY 

eem/197:l See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2·S03 



Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

PLESSEV Semiconductors 
1674 McGAW AVENUE / SANTA ANA, CALIFORNIA 92705/ TEL: (714) 540-9945/ TELEX: 685544 
170 FINN COURT / FARMINGDALE, L. I., NEW YORK 11735/ TEL: (516) 694-7377 / TELEX: 961457 
FOR CURRENT SOURCE DATA CALL TOLL·FREE 800-645-9200 (IN N. Y. STATE CALL COLLECT (516) 294-09901 

MEMORIES 
MP4260/MP5260 DYNAMIC 1024-BIT R.A.M 

MNOS NON-VOLATILE SEMICONDUCTOR MEMORIES 

1 35 
NOM 102C MNOS Transistor 1 35 100 
NOM 104C Quad MNOS Transistor 1 Year 35 100 
NOM 301C 8x8 Array 1 Year 35 100 
NOM 401C 8x8 Array 1 Year 35 100 
NOM411C 16x16 Array 1 Year 35 100 
NOM412C 16x18 Array 1 Year 35 100 
NOM413C 256x2 Array 1 Year 35 100 
NOM 412C 256x4 Array 1 Year 35 100 
NOM 422C 128x8 1 Year 35 

• Other storage times available. 

MICROWAVE DEVICES 
N CHANNEL GALLIUM ARSENIDE FET'S 

I GAT·1 
GAT-2 
GAT·3 

14GHZ I 4dB @ 2.2GHz 1 10dB @ 1GHz 
SGHz 5dB @ 3GHz SdB @ 3GHz 
40GHz 6.5dB @ 9GHz 10dB @ 9.5GHz 

I
T-I, Stripline, LID, Chip 
Stripline, LIP, Chip 

MICROWAVE TRANSVERSE ELECTRON (GUNN EFFECT) 
DIODES 

OPTOELECTRONIC PRODUCTS 

The Plessey MP4260/ MP5260 are 1024·word by 
1 bit fully decoded random access memories 
using P-channel enhancement mode silicon gate 
MOS technology. The devices are bipolar com
patible on all I/O lines except the precharge 
and read/write lines. They provide an efficient 
systems oriented approach to memory design. 
Tristate outputs are utilized to allow wired-OR 
capability and I/O data bussing. 

The MNOS (Metal-Nitride-Oxide-Semi
conductor) transistor is a non-volatile 
e lectri cally-alterable sem icond u ctor 
memory, specifically designed for appli
cations where long-term data retention 
in power-off conditions is a major re
quirement. 

The GAT 1-3 are N channel Schottky 
barrier gate field effect transistors for 
high frequency, low noise microwave 
front end and hybrid amplifier applica
tions. 

Gunn effect diodes are solid state 
microwave sources which directly con
vert DC voltages to microwave frequen
cies. Bias voltages and operating cur
rents vary with device types. High effi
ciencies are obtainable with low fr3-
quency drift. Broad and narrow band 
devices are available, and may be volt
age and cavity tuned. 

• Silicon photovoltaic cells and arrays produced in a wide range which includes discrete cells, hybrid arrays, and monolithic arrays. 

• Self scanned monolithic integrating light detecting arrays. The detector elements are sequentially read and recharged by shift 
registers incorporated on the chip. Available are single devices, and 1 X72, 5X72, 1 OX1 0 and 32X32 arrays. 

• Gallium prosphide light emitting diodes (LED's) in red and yellow - high brightness yellow LED's to 10,000 foot-Iamberts. 

PACKAGE DESIGNATIONS 

T·1 
T·2 
T·3 
0·1 
0-2 
0-3 

4 Lead TO-IS 
8-Lead TO-5 
10 Lead TO-5 
14 Lead Dual In-Line 
16 Lead Dualln·Line 
24 Lead Dual In-Line 

0-7 
F·1 
F-2 
F·3 
F·4 

S - Suffix denotes stud type 

10 Lead Plastic W / Bar Heat Sink 
10 Lead Flatpack 
14 lead Flatpack 
16 lead Flatpack 
22 lead FI 

P - Suffix denotes plastic package available 

Vol.2·S04 CATALOG PAGES: (Vol.1·301 to 1·972) (VoI.2·301 to 2·1196) (VoI.3·301 to 3·1420) eem/1973 
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III 
scs CORP()RA~ 

MICIlOSV51IMS 

CUSTOM HYBRID MICROCIRCUITS & MICROSYSTEMS 

SCS Microsystems offers complete custom hybrid 
design, development and production service. Com
plex thick film hybrid microcircuits are produced 
in a variety of package configurations. Capabilities 
include multi-screen thick film substrate produc
tion plus competence in multi-chip semiconductor 
assembly. Standard substrates as well as standard 
plastic, ceramic and metal packages have be!3n 

STANDARD 
CIRCUITS 
Proprietary designs include special decoders, 
stepping motor controllers, tone filters, tone gen
erators, power drivers and interface circuits. Mod
ification of these designs to suit individual require
ments may be possible. Contact factory or local 
representative for data and prices. 

READOUTS AND 
ASSEMBLIES 
A wholly-owned subsidiary, Ll,.lm
inetics Corporation, markets de
coder/drivers and readout de
vices. Miniature incandescent or 
light-emitting-diode readouts are 
available as individual units or 
assembled on printed circuit 
cards, with decoder / drivers, 
counters, latches, etc. 

, 

designed and tooled by SCS and are readily avail
able for use in custom products. 

Higher levels of system integration are available 
for customers who desire to subcontract complete 
subassemblies or systems. Groups of hybrids or 
combinations of hybrids and discrete components 
can be assembled to customer specifications. 

! 
l ,\" 

'\ 'i 
! \' 

''''l'''·(~"w~,Xe;::l~Q$i$ < 

, ." ! •. ~ ,"'7':". 
r-u~ 

III 
scs CORP()RA~ 

MICIlOSV51IMS 
1150 N. W. 70th Street I Ft. Lauderdale, Florida 33308 I (305) 974-5400 I TWX 510-956-9897 
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CMOS INTEGRATED CIRCUITS 
CMOS integrated circu its are a,vailable in the following packages: Suffix D. ceramic 
dual inline; suffix E, plastic dual inHne; suffix F, hermetic flat package and suffix 
T, TO-5 style. 

SCl4000A SERIES 
Feature: Low power of 10 nW typo for gates and 10 p. W typo for MSI circuits; 
single power supply. 3-15 volts; high noise immunity. 45% of supply voltage typ.; 
high speed to 10 MHz for gates and flip-flops. Temperature range - 550 C to +1250 
C except plastic types, -400 C to +850 C. 

SSSI 
Number Description 

SCL40POAD 
SCL4000AE Dual 3·jnput positive NOR plus inverter gate 
SCL4000AF 

SCl4Q01AD 
SCL4001 AE Quad 2-input positive NOR gate 
SCL4001AF 

SCl4Q02AD 
SCL40D2AE Dual4-input positive NOR gate 
SCl4002AF 
SCl4006AD 
SCl4006AE 18·stage static shift register 
SCL4Q06AF 

SCl4007AD 
SCL4007AE Dual complementary pair plus inverter 
SCL4007AF 
SCL4009AD 
SCL4009AE Hex buffer, inverting type 
SCL4Q09AF 

SCL4010AD 
SCL4010AE Hex buffer, non-inverting type 
SCL4010AF 
SCL4011AD 
SCL4011 AE Quad 2-input positive NAND gate 
SCL4011AF 
SCL4012AD 
SCL4012AE Oual4-input positive NAND gate 
SCL4012AF 
SCL4013AD 
SCL4Q13AE Dual "0" type flip-.flop with set·reset 
SCl4013AF 
SCL4014AD 
SCL4014AE a-stage static shift register 
SCL4014AF 

SCL4015AD 
SCL4Q15AE Dual 4-stage static shift register 
SCL4015AF 
SCL4Q16AD 
SCL4016AE Quad bilateral switch 
SCL4016AF 

SCL4017AD 
SCL4017AE Decade counter/divider with 10 decoded decimal outputs 
SCL4017AF 

SCL4018AD 
SCL4018AE Presettable divide-by-N counter 
SCL4018AF 

SCL4019AD 
SCL4019AE Quad AND-OR select gate 
SCL4019AF 
SCL4020AD 
SCL4020AE 14-5tage ripple-carry binary counter 
SCL4020AF 
SCL4021AD 
SCL4021AE 8-stage static 511ift register, asynchronous input 
SCL4021AF 
SCL4022AD 
~CL4022AE Divide-by-8 counter with decoded outputs 
SCL4022AF 

SCL4023AD 
SCL4023AE Triple 3-input positive NAND gate 
SCL4023AF 
SCL4024AD 
SCL4024AE 7-stage ripple·carry binary counter 
SCL4Q24AF 

SCL4025AD 
SCL4Q25AE Triple 3.input positive NOR gate 
SCL4025AF 

SCl4000A SERIES (CONTINUEO) 

SSSI 
Number Description 

SCL4Q26AD 
SCL4026AE Decade counter w17-seg. display output and display enable 
SCL4026AF 
SCL4027AD 
SCL4027AE Dual J-K master-slave flip·flop 
SCL4027AF 
SCL4029AD 
SCL4029AE Presettable up/down counter 
SCL4029AF 
SCL4030AD 
SCL4030AE Quad EXCLUSIVE-OR gate 
SCL40~OAF 

SCL4033AD 
SCL4033AE Decade counter w/7-seg. display outputS and ripple blanking 
SCL4033AF 
SCL4040AD 
SCL4040AE 12-stage ripple-carry binary counter 
SCL4040AF 
SCL4041AD 
SCL4041AE Quad buffer-true/complement 
SCL4041AF 

SCL4042AD 
SCL4042AE Quad clocked "0" Latch 
SCL4042AF 

SCl4400A SERIES 
All features of SCL40QOA Series. Extended functional capability; fully compati
ble with other CMOS logic types. F package available at same price as D package 
(SCL4402AF). 

SCL4402AD 
SCL4402AE 

SCL4404AD 
SCL4404AE 
SCL4412AD 
SCL4412AE 
SCL4416AD 
SCL4416AE 

SCL4441AD 
SCL4441AE 
SCL4426AD 
SCL4426AE 
SCL4426AF 
SCL4433AD 
SCL4433AE 
SCL4433AF 

SCL4445AD 
SCL4445AE 

Dual 4-input expandable NOR gate 

805tage synchronous binary counter 

Dual4-input expandable NAND gate 

Quad bilateral switch/DPDT switch 

Quad low impedance buffer 

Decade CTR 17 seg decoder 

Decade CTR 17 seg decoder 

Oscillator/21-stage divider 

SCl5000 SERIES 
All features of the SCL4000A Series. Fully compatible with other CMOS logic 
types; complete CMOS system capability. 

SCL5411T 
SCL5423F 

SCL5424F 
SC\._5425F 
SCL5428F 

SCL5437A 
SCL5437F 

Oscillator/16-stage divider 
Silicon gate time base 
4-digit CTR/DEC/driver ('lours/min.) 
Silicon gate time base 
4-digit.,cTA/DEC/driver (hours/mir •. ) 

.Silicon gate time base 

256 x 1 random access memory (RAM) 

64')( 4 random aCl;ess memory (RAM) 

CMOS INTEGRATED CIRCUITS AVAILABLE I/\,' 
CHIP FORM TO PERMIT CUSTOMER DESIGN OF 

SPECIAL OR HYBRID CIRCUITS TO SUIT INDIVIDUAL NEEDS. 
CUSTOM MSJ AND LSI DESIGNS ALSO AVAILABLE. 

DATA SHEETS AND PRICING ON REQUEST. 

CATALOG PAGES: (Yol.1-3D1 to h972) (yoI:2-3D1 to 2~11~6) (Vol.3-3Dl to 3-1420) 
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SEC. 3450 • MICROWAVE COMPONENTS 

RF Filters, Converters, Switches, 
Amplifiers, Multipliers, 
Signal Sources, 
Multicouplers 

, 
i 

"-

MULTICOUPLERS 
Model HFM Series is designed to 
meet the needs of most systems. 
General features: 

High isolation between outputs 
High dynamic range 
Low noise 
Modular construction 
Solid-state 
Octave bandwidth (if desired) 

Model PM Series of passive multi
couplers provides the ultimate perfor
mance in signal distribution. 

--SWITCHES (10·1000 MHz) 
A series of computer compatible solid 
state switches using PI N diodes in a 
broadband stripline matching struc
ture. Can be directly addressed with
out interfacing. Units available with 
equal path lengths to all outputs, pro
viding good phase coherence with 
phase and amplitude tracking on all 
ports. Switch matrix configurations 
are also available. 
General Cha racteristics: 
• Frequency Band: 10-1000 MHz 
• Switch Configuration: lx2 to 1x30 
• Isolation: 70 dB min. (higher 
available) 
• Insertion Loss: 1.0 dB max. 
• VSWR: 1.2: 1 
• Operation Time: 1.0 .usee. 
• Primary Power: ::-.!..::4.5V, 50ma per 
crosspoint 
• Sizes: 2" to 16"L x 4"W x 1/, "H 

SOLID STATE RF AMPLIFIERS 
(Power, low-noise, broadband. phase 
matched, linear and high dynamic 
range) 
Constructed to meet mil and missile 
applications. 
General characteristics: 
Frequency Range: up to 4 GHz 
Bandwidths: up to multiple 

octaves 
Phase matching: to within 1 0 over 

Noise figure: 
Gains: 
Power output: 

an octave 
as low as 1.5 dB 
up to 120 dB 
>than 20 watts 

BROADBAND MULTIPLIERS 
(5·18,000 MHz) 
These units utilize solid state devices. 

Using the frequency multiplier as 
the basic tool, lines of Signal Sources, 
Frequency Synthesizers and Multiplier 
Chains are now available. 
General characteristics: 
Frequency Range: 5·18,000 MHz 
Bandwidths: up to 27% 
Power Output: up to 5 watts 
Efficiency: as high as 50% 

CONVERTERS 
State of the a rt converters available 
f~H military or commercial applica
tion throughout the frequency range. 
All units are constructed to meet mil 
applications. 
TELEMETRY CONVERTERS 
These units permit the ready adapt· 
ing of existing UHF telemetry receiv
ing equipment for use in the 1435 to 
1540 and 2200 to 2300 MHz telemetry 
band with high conversion gain. 
General characteristics: 
Long term 

stability: 

Image rejection: 
Noise figure: 

better than ::':.1 
PPM over 
temperature range 

>than 50 dB 
. better than 5 dB for 

100 mc bandwidth 
(2.2 to 2.3 GHz) 

For complete details, write or call 

INCORPORATED 

76 So. Bayles Ave., 
Port Washington, N.Y, 11050 

(516) 883-5700 

I 
FIXED PAD ATTENUATORS & 
TERMINATIONS (DC-3 GHz) 
FOR TYPES BNC, TNC C, N & 
OSM CONNECTORS 
Integrated line of fixed pad attenu
ators, terminations and impedance
matching transformers provides 
means for rapid and accurate division 
of voltages over the frequency range 
of DC to 3 GHz, and for the matching 
of different impedances with mini
mum loss over a broad frequency 
band. The unit cost is within the prac
tical price range of the large and 
small equipment user, as well as the 
research and experimental user. 
General characteri~ "ics: 
Frequency Range: :)C-3 GHz 
VSWR: .25:1 
Attenuation 

Accuracy: 
Impedances 

(nominal): 
Attenuation 

values: 

::':0.5 dB 

50, 75, 90 ohms 

1, 2, 3, 4, 6, 10, 
12, 15,20 dB 
(standard) 

FILTERS (5·12,000 MHz) 
Advanced network design techniques 
have developed filters operating in the 
frequency range up to 12,000 MHz. 
With electrical performance approx
imati ng theoretica I expectations. In 
addition to Bandpass, Band Reject 
and Multiplex Filters, advanced net
work designs are available for antenna 
couplers, Diplexers, Interdigital Filters 
and many other types. 
General characteristics: 
Frequency 

Range: 
Bandwidths: 
I nsertion Loss: 
Power: 
Band Reject 

Notches: 
Band Reject 

Attenuation: 

5-12,000 MHz 
up to severa I octaves 
as low as 0.25dB 
up to 3.5 kW (cw) 

as narrow as 1,4 % fo 

as g,eat as 75 dB 

TUNABLE BAND REJECT FILTERS 
(5·2000 MHz) 
Tunable multicontrol band reject fil· 
ters provide high rejection of more 
than one and up to eight unwanted 
Signals, or, extreme rejection of one. 
Low insertion loss and sharp Skirt 
selectivity in the band reject region. 
Eight knobs and counter readout al
low continuous tuning. 
General Characteristics: 
• Center Frequency: 5-2000 MHz 
• Out-af-Band Insertion Loss: 0.5 dB 
• Notch Bandwidth: narrow as IJ4 % fa 
• Notch Depth: 20 dB/section 
• VSWR (outside of notch region): 1.5:1 
• Size: 24" x 2" x 8" 
• Connectors: BNC 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices VoL2·607 
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COAXIAL-WAVEGUIDE-SOLID STATE 

MICROWAVE 
COMPONENTS o4SSEMBLIESo SUB - SYSTEMS 

"THE BROADBAND GENERATION" 
EACH MODEL 200-18000 MHz 

VARIABLE ATTENUATORS 

DIRECT READING, VOLTAGE VARIABLE 

±1.0 db Accuracy 
MINIATURE 

DIRECTIONAL CO 
Freq. 

Range Coupling 
(GHz) (db) 

10 
1.0-2.0 20 

30 
10 

2.0-4.0 20 
30 
10 

4.0-8.0 20 
30 
10 

8.0-12.4 20 
30 

Min. 
DirectiY· 
ity (db) 

20 
20 
20 
20 
20 
20 
17 
17 
17 
15 
15 
15 

Model 
No. 

3164·10 
3164·20 
3164·30 
4164·10 
4164·20 
4164·30 
5164·10 
5164·20 
5164·30 
6164·10 
6164·20 
6164·30 

±1.0 db Coupling Deviation 
10 Watt Average Power (10 .db 

Models) 
3 KW Peak 
SMA Female Connectors (3 mm) 
0.2 db Max. Insertion Loss 

(Excluding Coupled Power) 

SPDT 

DIODE 
SWITCHES 

SP4T 

Integrated Drivers Available 

SOLID STATE 
OSCILLATORS 

• LOW SPURIOUS CONTENT 
• LONG TERM STABILITY 

DIRECT READING VARIABLE ATTENUATORS MINIATURE 

100 db Range • 15 Watts Av. Input Power 
Min. Dynamic Attenuation 

Freq. Atlen. Range YS. Freq. Model 
Range (db) (±db) No. 

0.5-1.0 60 1.0 2952·60 
0.5-1.0· 100 1.5 2952-100 
0.9-1.3 60 1.0 2-3952-60 
0.9-1.3 100 1.5 2-3952-100 
1.0-2.0 60 1.0 3952-60X 
1.0-2.0 100 1.5 3952-100X 
1.4-2.4 80 1.25 3:4952-80 
2.0-4.0 60 1.0 4952-60X 
2.0·4.0 100 1.5 4952-100X 

*4.0-8.0 60 1.0 5952-60X 
*4.0·8.0 100 1.5 5952-100X 

* ONLY LESS THAN OCTAVE - CONSULT ENG. DEPT. 

DIRECT READING DIAL 
6 db Maximum 

INSERTION LOSS 

VARIABLE ATTENUATORS 

Freq. 
Range 
(GHz) 

t 
0.5;1.0 
1.0-2.0 
2.0-4.0 
2.0-4.0 
4.0-7.0 
4.0-8.0 
5.4-11.0 
7.0·11.0 
7.0-11.0 

500-11000 MHz' 10 Watts Average Power 
0_5 db Max. Insertion Loss • 1.5 Max. VSWR 

Alten. Atlen. 
Range ys. Form Model 
(db) Freq. Factor No. 
:I .. :t 

10 0-19 2614-10 
30 0-19 3614-30 
50 0-51 4674-50 
20 ±1.5 0·51 4674-20F 
50 0-39 5684-50 
20 ±1.0 0-39 5684-20F 
20 ±1.5 0-39-2 5-6684·20F 
50 0·39-2 6684-50 
20 ±1.0 0-39-2 6684-20F Form: 

0-39 & 0-39-2: 3" Dia. 
* SEE CATALOG FOR VSWR, INSERTION LOSS & POWER. 0-19 & 0-51: 5" Oia. 

80·16 10 1 5 ** 1.0 9804-10 
(usable to 18 0) 20 1 5 ** 1.0 9804-20 

30 1 5 ** 1.0 9804·30 

** 1. 7 VSWR ABOVE 11.0 GHz. 

ALSO ° 0 0 

• 100 W Average Variable Attenuators 
• WAVEGUIDE ASSEMBLIES & COMPONENTS 
• Broadband DC Blocks 
• Broadband Terminations 
• Broadband RF Shorts 
• Mechanical Phase Shifters 
• Broadband Diode Modulators ... and lots more. 

SEND FOR NEW CATALOG NO.5 

15 HAROLD COURT. BAY SHORE, N_ Y_ 11706 PHONE 516-231-8400 • TWX 510-227-6231 

VOI_2'SOS CATALOG PAGES: (Vol.1·301 to 1·972) (VoI.2·301 to 2'1196) (VoI.3·301 to 3·1420) eem/1973 



SEC. 3450 - MICROWAVE COMPONENTS 

You've found one source for: 
CIRCULATORS & ISOLATORS 

Model Frequency RF 
No. Range (gc) Type Connectors 
----

C3R21 4.4- 5.0 3 Port BRM 
C4R96 8.2· 10.0 4 Port BRM 
C3N28 2.75· 4.0 3 Port N 
C4N94 4.4 . 5.0 4 Port N 
C5N03 5.4 - 5.9 5 Port N 
C2W35 4.4- 5.0 Isolator UG149A 

. DIRECTIONAL COUPLERS & HYBRIDS 

Model Frequency Coupling Attenuation RF 
No. Range (mc.) (db) Connectors 

--------------
323R31 1 - 2 (gc) 3 BRM 
323R62 4 - 8 (gc) 6 BRM 
308N2 500 - 1000 20 Type N 
313N3 300 - 2000 30 Type N 
362A7 30 - 1000 70 1%" Flange 
382A6 120 - 1000 60 31'," Flange 

DC OUTPUT DIRECTIONAL COUPLERS 

Model Frequency Power Range RF 
No. Range (mc.) (watts) Connectors 

596N2 1700·2400 0- 4 Type N 
263N5 2· 30 O· 60 Type N 
576N6 28·1000 0- 400 Type N 
536.63 2 . 30 0- 1200 Type LC 
402A8 28 - 1000 0- 4000 1 Va" Flange 
442A9 28-1000 0-12000 31'," Flange 

WAVEGUIDE DIRECTIONAL COUPLERS 

Model Frequency Coupling Attenuation Overall 
No. Range (gc) (db) Length-Inches 

WL3A 1.12 - 1. 70 30 4* 
WN3B 1.70 - 2.60 30 1 V, 
WR4B 2.20· 3.30 40 lYe 
WS4A 2.60· 3.95 40 3% 
WC5A 3.95 - 5_85 50 3% 
WX6A 8.20 - 12.40 60 1% 

DUMMY LOADS & TERMINATIONS 

Model Frequency RF Power RF 
No. Range (mo.) Dissipation (watts) Connectors 

,-------- ---------f--
680R 0-10(gc) 200 (mw) BRM 
601N 0-3000 5 N 
634N 0-3000 150 N 
674N 0-3000 400 N, 70 ohms 
636N 0-3000 600 N 
638A 0-2000 6000 31'," Flange 

They're all available for fast delivery. Need a spe
cial microwave device? We're equipped to modify 
or build to meet your specific requirements. Write 

RF FILTERS & WAVEMETERS 

Model Frequency RF 
No. Range (gc) Type Connectors 

-----_.-
FCTS504 3.4·3.6 Tunable BP BRM 
FCRS201 3.5 Band Reject BRM 
FCLB15B 980 Low Pass PI," Flange 
FCTA201 400 - 450 Tunable TNC 
FCTL213 1200 - 1400 Tunable N 
FIWE271 5.3·6.3 Wavemeter C-MB 

RF COAXIAL SWITCHES 

Model Frequency RF 
No. Range (mc.) Type Connectors 

S21N373 0-3000 SPDT N 
S21R563 0·5000 SPDT BRM 
S21R383 0·5000 SPDT BRM 
S23R383 0·3000 DPDT BRM 
S54N473 0·3000 Transfer N 
S11N253 0·3000 Latching N 

RF WATTMETERS 

Model Frequency Power Range RF 
No. Range (mc.) (watts) Connectors 

621N 1 - 100 o· 120 (mw) N 
651N 25·1000 0·25. 100, 500 N 
612A 44·1000 0·6000 3Ye" Flange 
?lIN 8 - 1000 o . 30, 75, 300 N 
712N 25·1000 0·2.5, 5, 10 N 
706N 28 - 1000 0-400 N 

Q INTEGRATED DEVICES 

Model 
Device No. Specifications 

Triplexer FCPC332 3 Channel, 4.7 to 4.9 ge; loss 1.5 db; VSWR 1.5 
Cou pie r· Filte r -Switch CFSA391 200-400 me .. 1 vde output, low pass SPDT 
Dual Preselector FCBS363 2 Channel, 3.4 to 3.7 ge; loss 1.5 db; VSWR 1.5 
Frequency Multiplier FMSE10 Input Freq. 2.74-3.35 ge, dblr., bdwth. 20% 
Circulator-Coupler C4CN036 4.4-5.0 ge, 4 pI. Cir. 
Switch-Coupler SC2NI83 4.2 gc, Transfer Swt, pwr. & VSWR Monitor 

MINIATURE COMPONENTS 

Model Frequency RF 
No. Range (gc) Type Connectors 

MDCI01 1 - 4 D.C_ Block BRM 
MMTl04 4·8 Monitor Tee BRM 
AFR03 0-5 • Attenuator BRM 
AMN92 4.4 - 5.0 Variable Atten. N 
PMR03 5.4 - 6.5 Phase Shifter BRM 
PEN32 5.4·5_9 Phase Shifter N 

or call for our new catalog: Microwave Devices, 
The Bendix Corporation, Hurricane Rd., Franklin, 
Indiana 46131. Phone (317) 736-6136 

Electron ics 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vo1.2-S09 



"Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

Daico RF Mini-SysteJDs 
IF SERIES DIODE SWITCHES AND RF RELAYS 

Multi-position diode switches contribute the lowest 
switching transients and insertion loss consistent with 

,speed and RF power. All of these items can readily be 
provided with IlL logic and internal driver. 

Daico Industries' RF relays employ hermetically sealed 
switching elements which provide extreme resistance to 
the severe environments encountered in military aircraft 
and communications systems. 

S IF 4 R T 70 300-800 SMA INFORMATION LEGEND (typical) 

(Frequency) MHz 

Isolation (db) 
III l L (Connectors) TNC BNC (OSM) etc. 

Control T = T'L (includes driver) D = Driver Internal E = Driver External 

Termination of Unused Ports 0 = Open Circuit S = Short Circuit R = 50 Ohms 

Nllmber of Poles or Bits 
Series 

RL -Relay 
IF, - Solid State 
RF - Solid State 

Speed RF Power 
2ms SOWcw 
1 p's 1wcw 

PW - S.S. High CW Pwr. 
PP - S.S. High Pulse Pwr. 
HS - S.S. High Speed 

Range 
DC-SOO MHz 
S-1100 MHz 
500-3000 MHz 
20-1100 MHz 
200-1500 MHz 
200-3000 MHz 

1 p's 10Wcw 
3 p's To 400W cw 
100ns To8kwpk 
To 10 ns 10 watts 

Product Type S - Switch A - Attenuatar C - Coupler P - Phase Shifter 
H - Hybrid X - Switch Matrix F - Filter M - Miscellaneous 

DROP·IN SWITCHES 
The Daico Industries' switch 
designs are available with 
coaxial pins or solder tabs 
which can be mounted 
directly onto a system PC 
card. 

STEP ATTENUATORS 
-IF SERIES 
Programmable attenuators 
are available with both solid 
state and relay combining 
!;llements. 0.1 db steps 
through 25.5 db, 1 db steps 
through 127 db. 

RFSERIES
DIODE SWITCHES 
Switch designs SPST, SP2T, SP3T and 
Transfer have been optimized for 
performance over the 1-3 GHz regions. 
These units utilize the latest in RF stripline 
techniq'ues to provide maximum isolation 
with insertion loss below 1 db. 

HIGH POWER 
DIODE SWITCHES 
These switches have been successfully 
employed in numerous CW and pulse 
systems. CW power levels to 400 Ware 
available in frequency ranges from 
20-1100 MHz. pulse power levels to 
8 KW are available in frequency 
ranges of 50-1500 MHz. 

MULTI-BIT PHASE SHIFTERS 
- RF SUBSYSTEMS 

.,~ , •• ~-",... Land Based 

• •••• 
DAICO INDUSTRIES, INC. 

2351 EAST DEL AMO BLVD., COMPTON, CALIF. 90220 

TEL!,PHONE: (213) 631·1143. TWX 910-346-6741 

C 1972 Dalco Industries. Inc. mp72401 

HIGH ISOLATION 

HIGH,POWEII 

STEP PHASE 
SHIFTERS-IF SERIES 
The IF series mUlti-bit phase 
shifters are also available 
with solid state or relay 
combining elements. The 
relatively narrow band device 
uses various lengths of 
coaxial line to vary phase. 

SWITCHING 
MATRICES 
RF switching matrices are 
offered with both solid state 
and relay elements. These 
sub systems are provided 
with power supply, decoding 
logic and local or remote 
control capabilities. 

SWITCH MATRIX 

Vol.2·.10 CATALOG PAGES: (vol.~·301 to 1·972) (Vol.2·301 t!l2.119~1 (V01.3·3D1 to 3·1420) 'em/l973 



SEC. 3450 0 MICROWAVE COMPONENTS 

ENVIRONMENTAL COMMUNICATIONS INCORPORATED 
2718 S. GRAND AVE., SANTA ANA, CALIFORNIA 92705 • PHONE: (714) 557-7800 • TWX: 910/595-1781 

HIGH DYNAMIC RANGE 
LOG AMPLIFIERS 

10-200 MHz Fo, 2-100 MHz BW, 80 dB Dynamic 
Range Standard, 90 dB available, LOG Accuracy 
± 1 dB over Entire Range from Nominal Sensitivity 
(25 mV/dB), 75 ohm Video Load Impedance, DC 
Coupled Video and Limited IF Output Standard. 
Log-6 Series 

WIDE DYNAMIC RANGE 
LOW NOISE PREAMPLIFIER 

Frequency ranges 10 to > 100 MHz, Bandwidth 10 
to 120 MHz, Gain of 25 dB minimum with 1 dB 
output compression @ + 10 dBm. Noise figure 1.6 
dB over the frequency range, Phase matched to 
±2° and amplitude matched to within 0.5 dB. 
LN P-2 Series 

LOW NOISE MIXER 
PREAMPLIFIERS 

L through X Band at 20-30% RF BW, 7 dB typ NF, 
13 dBm min LO-RF Isolation (depending on RF 
BW), VSWR 1.5:1 typ, 1.7:1 max Band Edges, IF 
to 200 MHz, IF BW to 60 MHz, RF to IF Gain 25 dB 
typ, Power Output + 10 dBm at 1 dB Compression. 
MP-3 Series 

PHASE TRACKING 
LIMITING AMPLIFIER 

Center frequency ranges 10 to 160 MHz, Band
widths to 40%, Phase tracking ±2° and Ampli
tude tracking ±0.5 dB. Constant phase ±3° over 
a 70 dB dynamic range. LlM-4 Series 

OTHER PRODUCTS DESCRIBED IN CATALOG: • LOGARITHMIC AMPLIFIERS. LOW NOISE PRE·AMPLIFIERS • LINEAR 

AMPLIFIERS. LIMITERS. LIMITER DISCRIMINATORS. MIXER PRE·AMPLIFIERS • IMAGE REJECTION MIXER PRE· 

AMPLIFIERS. STRIPLINE COUPLERS. STRIPLINE ATTENUATORS • FM RECEIVERS • FM TRANSMITTERS. UP 

CONVERTERS. LABORATORY AMPLIFIERS. CUSTOM SERVICES. 21 pictures of products can be seen in EEM '73, Vol. 4, page 430. 

ENVIRONMENTAL COMMUNICATIONS INCORPORATED 
For our Representatives nearest you, call toll-free 800·645-9200. In New York State, call collect (516) 294·0990. 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2 0 611 



NOTE: Insertion loss shown is the max-
imum value over the bandwidth shown of 
a standard lilter. Special fmers can be 
made on request to a lower insertion loss 
or a steeper skirt attenuation. 

SMA (3mm) are standard connectors for 
ali filters. Other type 01 connectors avail· 
able on request. Specily exact Irequency 
and model number when ordering. 

563·590 
591·621 
622·655 
656·694 
695·738 
739·786 
787·843 
844·907 

2% 

5% 

max, 

4 dB 

6 dB 
at 
10 

3 dB 

1.5 dB 

0.5 dB 

3 dB 

2 dB 

I dB 

Frequency 

1,- 7% 
1,- 14% 

10- 5% 
10- 10% 

10-14% 
10- 25% 

10- 17% 
10- 33% 

10-2.8% 
10-37% 
10- 5% 

10-4.5% 
10- 5% 
10- 7% 

10-3.9% 
1,- 5% 

1,- 12% 
10- 19% 
1,- 25% 

Atten· 
uation 
min. 

20 dB 
45 dB 

20 dB 
45 dB. 

20 dB 
60 dB 

20 dB 
45 dB 

20 dB 
40 dB 
60 dB 

20 dB 
40 dB 
60 dB 

20 dB 
50 dB 

20 dB 
40 dB 
60 dB 

Freq.ency 

1,+ 8% 
10+ 16% 

10+ 6% 
10+ 11% 

10+ 14% 
10+ 25% 

10+ 23% 
10+ 45% 

10+2.8% 
10+3.7% 
10+ 5% 

10+4.5% 
10+ 5% 
1,+ 7% 

1,+3.9% 
1,+ 5% 

1,+ 12% 
1,+ 19% 
1,+ 25% 

.allon 
min. 

20 dB 
40 dB 5.0 x 0.8 x (*) 
60 dB 

20 dB 
40 dB 3.0 x 0.6 x (0) 

60 dB 

20 dB 
6.5 x 0.8 x (*) 

50 dB 

20 dB 
40 dB 
60 dB 3.4 x 0.8 x (0) 

EF·125 

EF·175 

EF·174 

EF·186 



, . -.. ... 
MICROWAVE FREQUENCY SOURCES 

& AMPLIFIERS 
500 MHz to 18 GHz 

Frequency Power ---range Tuning output Lin. approx. Price 
GHz range Stability (minimum) Voltag. Tuning L W H Model 1-3 

CRYSTAL CONTROLLED .5·1.0 3.8 x 3.4 x 2 EY·I03-1 $ 990.00 

SOURCES 1.01-2.0 3.8x3.4x3 EY·I04-1 1190.00 
2.01-4.0 Crystal ± .00075% 20 mW 3.8x3.4x2 EY-I05-2 1390.00 
4.01·6.0 Oscillators over center 4.S x 3.4 x 2 EY·I06·1 1590.00 

o to 50'C (for 5 mW and + 28V de freq. 
6.01-7.0 Fixed temperature 100 mW, refer adjust. 6.0 x 3.4 x 2 EY·I07-3 1790.00 
7.01-8.0 frequency range to catalog) 6.0 x 3.4 x 2 EY-I08-1 2190.00 
8.01-9.0 7.5x3.4x2 EY-I09-1 2390.00 
9.01-10 7.5x3.4x2 EY-I09·2 2590.00 

.5·10 
Freq. std. t .0001% 

As above + 28V de 
As 

As above EYHK·(above) 
add 

Option (ovenized) above 100.00 

.5·10 
Freq. std. ± 2 x 10-8 

As above + 28V de 
As 

L (above) + 1.5" EYH·(above) 
add 

Option (ovenized) above 550.00 

.5-10 
± .1% VCXO ± .007% 

As above + 28V de 
As 

L (above) + 3.0" EN-(above) 
add 

Option o to 50'C above 400.00 

HIGH "Q" .5·.8 300 MHz 7.0 x 1.3 x 1.3 EL-130 490.00 

CAVITY STABILIZED .8·1.2 400 MHz 5.0 x 1.3 x 1.3 EL-131 490.00 

MECHANICALLY 
1.2-1.6 400 MHz 3.0 x 1.0 x 1.4 EL-101 445.00 

Mechanical 
TUNABLE 1.6·2.1 500 MHz ± .05% 

10 mW 
(Screw EL·I02A 390.00 

OSCILLATORS 2.1·2.6 500 MHz o to 50'C + 24V de driver EL·132 390.00 
2.6-3.2 600 MHz adjust.) 2.0 x 1.0 x 1.4 

EL-I03A 390.00 
2.1-3.6 1500 MHz EL-128 545.00 

HIGH "Q" 6.4-8.1 Gunn ± .2% 
Center 3.8 x 2.5 x 1.9 EL-154 

CAVITY STABILIZED 8.2-12.3 Oscillator o to 50'C 10 mW + 15V de freq. 3.4 x 2.3 x 1.6 EL-155 690.00 

OSCILLATORS 12.4-18 Fixed freq. adjus!. 3.1 x 2.3 x 1.6 EL-156 

6.4-6.9 500 MHz Mechanical EL-126AFl 
8.2·10 1800 MHz ± .2% 5 mW + 15V de 

(Screw 
4.5 x 2.5 x 2.3 

EL-126AF2 
10-12 2000 MHz o to 45'C driver EL-126AF3 1090.00 

13-14 1000 MHz adjus!.) EL-126AF4 

6.4-14 
Freq. ranges ± .05% 

Mechanical 
Above 5 mW + 28V de (Screw 4.0 x 3.4 x 5.5 ELH-IOIA 1790.00 
ranges as above (ovenized) driver adjust.) 

VOLTAGE TUNABLE .58-1.0 420 MHz ± .5% 
20 mW - 24V de 

Electrical 
2.8 x 2.B x 1.5 

EP-149D 890.00 
OSCILLATORS .80-1.5 700 MHz 10 to 45'C Oto+65V EP-149E 990.00 
(LINEARIZING 6.4-B.I .6% 3.B x 2.9 x 1.9 EP-168 
NETWORKS AVAILABLE) 8.2-12.3 tuning ± .3% 10 mW + ISV de 

Electrical 3.4 x 2.3 x 1.6 EP-169 945.00 
12.4·18.0 range o to 50'C + 4 to + 30V 3.1 x 2.3 x 1.6 EP-170 

4.6·B.0 SOO MHz ± .05% 
40 mW -I- 2BV de 

Electrical 
4.0 x 2.5 x 3.5 

EPH-I71 
1345.00 8.01·10 700 MHz (ovenized) +9to+60V EPH-I72 

WIDEBAND MICROWAVE 
AMPLIFIERS 

.4-.8 400 MHz 8 dB 100 mW -I- 15V de 4 dB 3.4 x 1.5 x 2.0 EA-16B-2 275.00 (Class "C") .8-2.0 1200 MHz 5 dB 60 mW + 15V de 4 dB 2.0 x I.S xl.I EA·165·2 445.00 400 MHz to 3.2 GHz! .8-2.0 1200 MHz 10 dB 60 mW -I- 15V de 4 dB 4.0 x 1.5 x 1.1 EA·166-2 645.00 

.6-2.0 40% B. W. 5 dB 80 mW -I- 15V de 2 dB 2.0 x 1.5 x 1.1 EA·165·1 290.00 

.6·2.0 40% B. W. 10 dB BO mW -I- 15V de 3 dB 4.0 x 1.5 x 1.1 EA·166-1 485.00 
2.0·2.7 700 MHz 14 dB 600 mW + 2BV de 4 dB 6.0 x 2.7 x 2.0 EA·146-4 1695.00 
2.7-3.2 5% B. W. 5 dB 1500 mW -I- 28V de 4 dB 2.5 x 1.5 x 1.5 EA-162 1795.00 

TO ORDER: Specify exact center frequency or frequency range desired and Model Number. 
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Vol.2 ACTIVE COMPONENTS I CIRCUIT ASSEMB!..IES I CONTROLS & DRIVES 

• MICROWAVE DEVICES AND ELECTRON TUBES 
"" , " 

MET AL~CERAMIC PLANAR TUBES 

General 
and triode designs for oscillators, amplifiers, mixers, detectors, 
and many other high-reliability applications from d-c to 10 gc. 
Unsurpassed tolerance to environment as adverse as 3000 G's 
impact at 3-5 ms, 30,000 G's centrifuge, up to 48 G's RMS 
vibration (100-2000 cps, 3 min each plane) and - 55 C to 
+400 C temperature. Have also withstood 101H NVT and lOT 
Rlsec nuclear radiation. Minimum noise, in fractions of a db. 
Power outputs from low mw to 8kw peak. Tailored for CW, 
plate-pulsed, and grid-pulsed applications. Highest available 
ratio of power, efficiency, and gain-bandwidth to size and 
weight. 

METAL-CERAMIC COAXIAL TUBES 
GE has the exact coaxial tri
odes and tetrodes for advanced 
VHF-UHF. RF power ampli
fiers, oscillators, or broad 
varieties of transmitter equip
ments to meet your most de
manding application require
ments. Advantages: high power 
gain, efficiency, voltage hold
off, duty factor; broad elec
tronic bandwidth; long pulse
width life; reliable grid-pulsed 
,tmplifier or oscillator service. 

VTM's 

Miniaturized Magnetic and Magnetic shielding 
shielded RFI shielded and integral isolator 

Voltage Tunable Magnetrons (VTM's) are high frequency, 
continuous wave oscillators operating in the microwave re
gion. GE VTM's cover a wide range of frequencies - from 
700 to over 5600 megacycles, with feasibility existing in X
band and down to 100 mc. Low power (up to I watt) for low
noise local oscillators, signal generators. Medium power (1-10 
watts) for altimetry, telemetry. High power (over 10 watts up 
to 100's of watts) for broadband transmitters, barrage jamming, 
airborne applications. Also magnetically shielded VTM's at 
1000-2000 mc and 2000 to 4000 mc (I watt) for driver ap
plications. 

KLYSTRONS 
G E has over 15 years experience in custom 
design, manufacture and repair of high
power, multiple resonator, amplifier kly
sl rons and capability to produce klystrons 
for specific applications. The units, con
st ructed of metal and ceramic, use ion 
pumps to maintain excellent vacuum con
ditions. Tunable types are designed so each 
cavity tunes at the same rate for perfect 
gang-tune tracking across frequency band. 
Broadband types are tunerless; fiat freqency 
responses are rigidly, permanently deter
mined during manufacture. Tunable and 
broadband pulsed ampilfier klystrons avail
able in L, S bands. 

MCM's* 

*Microwave Circuit Modules with planar tubes or solid-state de
vices. May be used as Oscillators, Amplifiers, Multipliers, Detec
tors, Mixers, Integrated Isolators and Circulators. 

General Electric puts nearly 3 decades of commercial and 
military microwave component experience into the MCM. 
Designer~ can benefit from an unequalled output of highest 
performance active components including coaxial and planar 
gridded tubes. One source provides "in-house" ferrite know-how. 
critical testing experience and facilities, and full R&D back-up. 
Now, optimum integration of active devices in packaged circuits 
can help reduce design cycles, provide retrofit capabilities and 
lead to improved system performance with lower over-all cost. 

MCM's with planar tubes or solid state are available. 

CIRCULATORS AND ISOLATORS 

G E coaxiaL stripiine circulators and isolators can typically handk 
100 to 500 watts CW and more. and are capable ofoperatinf" 
under severe environmental conditions. Ali frequencies from 0.3 
105.5 GHz are covered, and typical bandwidth in these frequency 
ranges is approximately 20 percent with greater bandwith avail
able. Magnetically shielded and miniaturized units are available. 
with unique terminations and connections a specialty. 

IMAGING AND DISPLAY DEVICES 

G E offers industry's finest line of 
high-quality imaging and display 
tubes ... including: image orthicons: 
industrial and commercial vidicons. 

INDUSTRIAL AND SPECIAL-PURPOSE TUBES 

General Electric offers an extensive line of reliability-proven 
industrial and special-purpose tubes including the following 
popular types: ceramic, communication, Five'Star. glow tubes. 
ignitrons, industrial receiving, rectifier, thyratrons. transmitting 
tubes and triggered vacuum gaps. 

For complete information contact your nearby GE Sales Otlice, or 
write to General Electric Co., Section 998-60. Schenectady. N. Y. 12345. G E ~ ERA L fI E LEe T R I ~ 
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COMPUTER
CONTROLLED 

HF RECEIVING 
SYSTEM 

Model HR-240NS 

Lorch Electronics Computer·Controlled HF Receiving System HR·240NS has 
a wide variety of applications in the 2 to 32 MHz HF range, including the 
following: 

• Remote programmable (frequency • "Frequency hop" communications 
and gain) communications • Signal level measurements 

• On·the·air surveillance 
• Accurately programmed spectrum • Radio direction finding 

search I 

MICROWAVE & RF DOUBLE BALANCED 
MIXERS - 10 KHz to 11 GHz 

Low intermodulation 
and spurious 
products 

Conversion Loss .................................................................... As low as 5 db 
Isolation .......................................................................................... To 85 db 
Two Tone Intermodulation Ratio, Third Order 

Two tones, - 30 dbm ............................................................ To 140 db 
RF Input .......................................................................................... To 1 watt 
Temperature Ra ...................................................... - 65°C to + 125°C 

FLAT PACKS 
• Mixers - Double·Balanced • Power Splitters - Four·Way 
• Mixers - Low Distortion • Transformers 
• Power Splitters - • Directional Couplers 

Two Way, In·Phase • Quadrature Hybrids 
• Power Splitters - • Hybrid Junctions 

Two Way, 1800 • Frequency Doublers 
• Power Splitters - Three·Way • Filters 
Lorch Electronics offers a large variety of flatpack configurations to meet 
your broadband component requirements for frequencies up to 1000 MHz 
(Mixers to 1500 MHz). These highly reliable networks range in size from 
0.375" x 0.375" x 0.125" to 0.810" x 0.810" x 0.125". They can be 
supplied - economically - either off·the·shelf or custom·tailored to 
meet your special requirements. 

PHASE COMPARATORS 
The phase comparators 
are broad band devices 
which accept two RF in· 
put signals of the same 
frequency, providing two 
video outputs, propor· 
tional respectively to the 
sine and cosine of the in· 
put RF phase difference. 

Center Frequency Range .............................................. ~; ...... 0.2 to 200 MHz 
SSB Conversion toss .................................................................. 11 db max. 
Phase Error .................................................................... ±2° over 15% BW 

±4° over 25% BW 
DC Offset ...................................................................... ±2 mV up to 60 MHz 

±3.5 mV up to 160 MHz 
Spurious Output ............................................ Minimized by low pass filters 

in each video port 
VSWR ................................................................................................ 1.5 to 1 

-

MICROWAVE FILTERS 

• TEM Cavities • Waveguide Fi Iters 
• Comb Lines • Tunable Filters 
• Interdigitals • Reference Cavities 
• Band Rejects • Preselectors 
• Lumped Elements • Multiplexers 
Lorch Electronics offers a large variety of filter devices to meet all your 
rp.mlirP.lmp.nt~ from 100 KHz to 18 GHz. 

WIDE BAND ELECTRONIC SWITCHES 

.. 
RF Frequency Range .............................................................. 1 to 1000 MHz 
Switching Frequency Range .................................................. DC to 500 MHz 
RF Input Level for 2 db Compression ...................................... To +23 dbm 
Insertion Loss, ON Condition ............................................................ To 1 db 
Insertion Loss, OFF Condition ........................................................ To 70 db 
Temperature Range ...................................................... - 65°C to + 125°C 
Hermetica)ly Sealed 
Standard Pin Packages, Connector Versions, Custom Packaging 

WIDE BAND RF AMPLIFIERS, 
SERIES AM-320 

Frequency Range ................................................................ 0.1 to 1000 MHz 
Noise Figure ...................................................................................... To 3 db 
Power Output for 2 db Compression ........................................ To +30 dbm 
Third Order Intercept .............................................................. To +45 dbm 
Temperature Range ........................................................ -20°C to +50°C 

WIDE BAND 
HYBRID JUNCTIONS, 

QUADRATURE 
HYBRIDS, 

and 
POWER SPLITTERS 

2, 3, 4, 5, 6, 8 and MUL TIWAY 

Frequency Ranges ................................................ From 10 KHz to 12.4 GHz 
VSWR ................................................................................................ 1.2 to 1 
Isolation .......................................................................................... To 35 db 
Phase Balance ...................................................................................... ±1° 
Amplitude Balance .............................................................................. 0.1 db 
Temperature Range ...................................................... -65°C to +125°C 
Input Power ................................................................................ To 50 watts 
Hermetically Sealed 
TO·5 Can, Standard Pin Packages, Connector Versions, Custom Packaging 

ELECTRONIC VARIABLE ATTENUATORS, FREQUENCY MULTIPLIERS, 
RF TRANSFORMERS, DIRECTIONAL COUPLERS, PHASE SHIFTERS, 
AMPLITUDE TRIMMERS 

~ LORCH ELECTRONICS CORP. 
~ 105 Cedar Lane, Englewood, N. J. 07631 • 201·569·8282 • TWX: 710·991·9718 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vo1.2·615 
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MINI-CIRCUITS' 
DOUBLE BALANCED MIXERS 

Quality, performance, and price make our units 
winners throughout the world. Mini-Circuits clearly 
defines customers neElds and tailors its product line with 
standard off-the-shelf items. 

High volume production, multiple-part production 
and automated mass inventory means lower costs to you. 

Visual. inspection and test on every unit, individual 
component bonding, worst case derating, engraved 
markings, packaging in metal cases, hermetic sealing, 
exclusive use of hot-carrier dioded (individually tested 
and matched) means quality and reliability in every 
Mini-Circuits unit you purchase. 

STANDARD LEVEL DOUBLE BALANCED MIXERS (+7dBmLO) 

SRA SERIES 
Miniature size, economically priced, 
provides frequency coverage from 
3 KHz to 1250 MHz. Features 6 dB 
convers"ion loss, 40 dB isolation, 
temperature range -54"C to +100°C, 
shock and vibration protected for 
tough military requirements. Small 
qua~titY prices start from $9.95 each. 

TAK SERIES 
Miniature low profile size, provides 
frequency coverage from 10 KHz to 
1250 MHz. Features 5.5 dB conversion 
loss, 40 dB isolation, temperature 
range -54"C to +10Q"C. Meets 
military specifications. Exact equiva· 
lents to competitive low profile units 
available. Small quantity prices start 
from $24.95 each. 

SAM SERIES 
Micro-miniature size, requires same 
PC board area as a TO-5 transistor 
case. Premium high performance 
units. Frequency coverage from 100 
KHz to 1500 MHz. Temperature range 
_54°C to + 100°C, constructed for 
tough military requirements. Small 
quantity prices start from $15.95 each. 

ZAD SERIES 
Cast aluminum case, BNC, TNC, SMA 
(3mm) connectors. Double shielded 
for tough EMI requirements. Fre
quency coverage frqm 3 KHz to 1250 
MHz. Features 6 dB conversion loss, 
40 dB isolation. Temperature range 
-54"C to +10b"c. Small quantity 
prices start from $24.95 each. 

MA SERIES 
Cast aluminum case, SMA (3mm) 
connectors. Model MA-1 provides 
exceptionally broad frequency cover
age 1 MHz to 2500 MHz. LO power 
+ 10 dBm, isolation greater than 
40 dB, conversion loss 9.5 dB. 
Ruggedly constructed for tough 
military requirements. Single unit 
price only $99.95. 

HIGH LEVEL DOUBLE BALANCED MIXERS (+17dBmLO) 
! . . 

Miniature size, provides frequency 
coverage from 10 KHz to 750 MHz. 
Features 6 dB conversion loss, 40 dB 
isolation, temperat!Jre range -54"C 
to + 100"C. Offe.rs Increased dynamic 
range, 1 dB cqmpression point at 
+10'dBm RF input. Small quantity 
prices start from $15.95 each. 

Cast alumlr1Um case, BNC, TNC, SMA 
(3mm) connectors. Double shielded 
for tough EMI requirements. Fre
quency coverage from 10 KHz to 750 
MHz. Features 6 dB conversion loss, 
40 dB isolation. Offers increased 
dynamic range, 1 dB compressiol1 
pOint at + 10 dBm RF input. Small 
quantity prices start from $30.95. 

FOR COMPLETE SPECIFICATIONS, 

Vo1.2·616 

SEE MICROWAVES' PRODUCT DATA DIRECTORY 

c:J Mini-Circuits LalJoratory 
2913 Quentin Rd. Brooklyn. N.Y. t1229 (212)252-5252 Int'I Telex 620156 
A Division Scientific Components Corporation -

Select the products that will solve you application. You'll 
quickly see how our units can be applied to your present 
designs at considerable savings. For technical and 
price information contact Harvey Lasker at our factory 
or our local sales representative listed in YellOW Section 
of this Catalog. Convinceyouselfof0ur rapid delivery, 
product performance and reliability. Place your order now. 

CATALOG P~GES: (Vol.l·aOl to 1·972) IVq,.2·301 to 2·1196) (V-01.3·301 to 3· 1420) eem/1973 
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POWER SPLITTERS 
AND TRANSFORMERS 

VERY HIGH LEVEL DOUBLE BALANCED ."",., .. ~n~ ... (+23dBmLO) 

RAY SERIES 
Miniature size, provides frequency 
coverage from 15 HKz 10 500 MHz. 
Features 6.5 dB conversion loss, 40 
dB isolalion, temperature range 
-54"C to + 10Q Q C. Offers extra 
increased dynamic range, 1 dB 
compression point at +15 dBm RF 
input. Small quantity prices start 
from $31.95 each. 

Cast aluminum case, BNG, TNC, SMA 
(3mm) connectors. Double shielded 
for tough EMI requirements. Fre· 
Quency coverage from 15 KHz to 
500 MHz. Features 6.5 dB conversion 
105s, 40 dB isolation. Offers extra 
increased dynamic range, 1 dB 
compression point at -+- 15 dBm RF input. 
Small quantity prices start from $41.95. 

TWO-WAY IN PHASE POWER SPLITTERS 

PSC-2 SERIES 
Miniature size, provides frequency 
coverage from 2 KHz to 400 MHz. 
Low insertion loss .5 dB, high isolation 
40 dB, amplitude balance typically 
.05 dB, phase balance typically less 
than 1 degree. Temperature range 
is from -54 Q C to +100°C. Economi
cally priced from $9.95 in small 
quantities. 

MSC-2 SERIES 
Micro·miniature size, requires same 
PC board area as a TO·5 transistor 
case. Model MSC-2-1 covers 0.1 to 
450 MHz. Premium performance of 
low insertion loss .5 dB, high isolation 
35 dB, amplitude balance less than 
.05 dB, phase balance less than 1 
degree. Ruggedly constructed for 
military applications. Priced at $15.95 
each in small quantities. 

THREE-WAY IN PHASE POWER SPLITTERS 

PSC-3 SERIES 
rv,lniature size, provides frequency cover
age from 10KHz to 200MHz. Low insertion 
loss, .5dB, high isolation 40dB, amplitude 
alancetypically .OSdB, phase balancetypi
cally less than 1 degree. Temperature 
range is from -S4°C to' t 1 aaoc. Eeo- ' 
nomically priced from $19.95 in small 
quantities. 

ZSC-3 SERIES 
Cast aluminum case, BNG. TNC. SMA 
(3mm) connectors. Frequency coverage 
from 10KHz to 200 MHz. Low insertion loss 
.5dB, high isolation 40dB, amplitude bal-

~~~:tu~~dr~~~a~5e4~~I~~C; 110do~C.eS~~~-
quantity prices start from $34.95 each. 

FOUR-WAY IN PHASE POWER SPLITTERS 

PSC-4 SERIES 
Miniature size, model PSC·4·1 covers 
0.1 to 200 MHz. Low insertion loss 
.5 dB, high isolation 40 dB, amplitude 
balance typically ,05 dB, phase 
balance typically less than 2 degrees. 
Temperature range is from _54°C 
to + 100oe. Economically priced at 
$24.95 in small quantities. 

Cast aluminum case, BNG, TNC, SMA 
(3mm) connectors. Frequency cover
age from 2KHz to 200 MHz. Low 
insertion loss .5 dB, high isolation 
40 dB, excellent amplitude and phase 
balance. Temperature range is from 
-54"'C to + 100°C. Small quantity 
prices start from $39.95 each. 

MINI-CIRCUITS LABORATORY 2913 Quentin Rd. Brooklyn, N.Y.11229 (212) 252-5252 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices 

ZSC-2 SERIES 
Cast aluminum case, BNC. TNC, SMA 
(3mm) connectors. Frequency cover
age from 2 KHz to 400 MHz. Low 
insertion loss .5 dB, high isolation 
40 dB, amplitude balance .05 dB, 
phase balance 1 degree. Temperature 
range _54°C to + 100°C. Small 
quantity prices start from $24.95 each. 

RF TRANSFORMERS 

T SERIES 
Ultra miniature size, DIP package, provides 
frequency coverage from 20KHz to 
500 MHz. Low insertion loss AdB, .5 watt 
rating, typical VSWR 1.3 to 1. Economically 
priced from $2.95 in small quantities. 

Vol.2 0 617 
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GRHgfor 
IF GAmplificrs 

LOGARITHMIC I F AMPS 

MATCHED I F AMPS 

IC HYBRID I F AMPS 

CATALOG I F AMPS 

CUSTOM I F AMPS 

LIMITING I F AMPS 

LINEAR I F AMPS 

'0"~ '!;' 

q tilidl=== 
~ 

, . 
~=I > 

\ 

'" 

Over the years the industry has come to depend upon 
RHG for a steady stream of innovations and improvements 
in its various product lil'!es. . 

This year is no exception, and in the IF Amplifier line 
alone RHG is offering 

• A new line with "IF output only" at $295.00 
• A new line of Hybrid Ie Lin & Log IF Amps 
, A new line of constant phase shift limiters 
• A new line of Ie preamps in <1 cubic inch 
• A new line of highly accurate & super stable log amps 
• 33 new features/improvements/reduced prices 

WRITE FOR DETAILED TECHNICAL DESCRIPTION AND 
LISTING OF STANDARD MODELS. 

THE NEWEST DESIGNS 
THE WIDEST SELECTION 

CLitpar 
~ CUJgal1tlLmic 

IF GA11lplifietS 

GJVew/ 
HYBRID Ie MODELS 

31/2" X 17/16" X 5/8 " 
RANGE OF SPECIFICATIONS 

Center Frequency 
Bandwidth 
Risetime 
Output 
Noise Figure 
Dynamic Range 

LINEAR 
..",.,./6(1 

30to~MHz 
to 20 MHz 
to .05 /Lsec 
IF and Video 
<4db 
40 db 

LOGARITHMIC 
..,.....S3() 

30to~MHz 
to 20 MHz 
to .05 /Lsec 
DC Coupled Video 
<lOdb 
80 db 

Over the years the industry has come to depend upon 
RHG for a steady stream of innovations and improvements 
in its various product lines. 

This year is no exception, and in the IF Amplifier line 
alone RHG is offering 

• A new line with "I F output only" at $295.00 
• A new line of ,",ybrid Ie Lin & Log IF Amps 
• A new line of constant phase shift limiters 
• A new line of Ie preamps in <1 cubic inch 
• A new line of highly accurate & super stable log amps 
• 33 new features/improvements/reduced prices 

Vo1.2~618 CATALOG PAGES: (Vol.HOllo'1.9)2) (Vol.2·301 to 2·1196) !VDf:3~301 to 3·1420) eem/1973 
h . 



GN"ew 
cfftfulti-Octave 

'iJouble CBalallced 
cfftfixers 

Excellent noise performance is maintained over several 
octaves along with low 1M distortion and high isolation. 

MULTI-OCTAVE. OCTAVE MODELS 
M diN F (GH ) NF(db) Pice De o. req. z r 
OM 1-4 1.0 to 4.0 7.5 $325 
OM 1·8 1.0·to 8.0 8.5 345 

OM 1·12 1.0 to 12.0 10.0 425 
OM .5·12 0.5 to 12.0 10.0 450 
OM 1·18 1.0 to 18.0 10.0 595 

OM 1·2 0.8 to 2.2 7.2 295 
OM 2-4 1.8 to 4.2 7.5 295 

OM 4-8 3.7 to 8.2 8.2 325 
OM 8-12 7.8 to 12.2 10.0 345 
OM 12-18 11.8 to 18.2 10.0 495 

NOTES: 
1. LO-RF isolation 20 db. 3. RF & LO VSWR: 2.0:1. 
2. Based on 1.5 db IF N.F. 4. LO injection: +5 to +10 dbm. 

Mixers are available with or without built·in low noise 
preamplifiers - one group of hundreds of standard RHG 
waveguide and coaxial mixer· preamplifiers. 

Write for technical performance curves and detailed data 
sheets. 'U.S. Pat. # 

cfftfulti-Octave 
'iJouble CBalallced 

cfftfixetS* 
WowwitfL 

CJJuilt-l1l 
Ie Preamp1jfiers 

1-12 GHz COVERAGE 
IN A SINGLE MIXER 

LOW INTERMODULATION DISTORTION 
HIGH ISOLATION 

IF CENTER FREQUENCIES TO 200 MHz 
IF BANDWIDTHS TO 200 MHz 

MODEL 
RF BAND NUMBER 

DMl-12/10A 
DMl-12/10B 

1.0 to 12.0 GHz DMl-l2/lOC 
DMl-12/10D 
DMl-12/lOHH 

NOTES: 
1. LO-RF Isolation 20 db nominal 
2. Noise Figure <9 db to 8 GHz 

<11 db to 12 GHz 

Also Available: . 

IF 
FREQ/BW PRICE 
60/10 $775 
60/20 $775 
30/10 $775 
70/10 $775 
10 to 200 $850 

• A wide variety of double balanced mixers providing octave 
and multi·octave coverage with and without preamps 

• IC preamps with output capability to +20 dbm 
• Gain and phase matched IC preamps with gain control 

Write for technical performance curves and detailed data 
sheets. 'U.S. Pat. #3,652,941 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vo1.2·619 



Vol. 2 ACTIVE COMPONEN1'S I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

e~*~;~fAl.:CQfA~;i 
COAXIAL SWITCHES 
• DC -18 GHz 
• SPDT, Multiposition, and Transfer Designs 
• Failsafe or latching 
• Isolation to 100 db 
• Options include indicators, DC or AC operating 

voltage, various connector types, miniature 
construction 

• Break-before-make or Make-before-break 
• Remote or Manual 
• 1 Million Cycles minimum life 

COAXIAL FILTERS 

ATTENUATORS and TERMINATIONS 

• DC -12.4 GHz 
• Low, medium, and high power designs available 
• Fixed, turret attenuators, and continuously variable 
• Options include miniature construction, precision 

designs, various connector types 

CRYSTAL DETECTORS 

• 1 unit covers 10-12,400 MHz. Usable to 18 GHz 
• Available in matched pairs 
• Negative or positive· output polarity 
• Various connector types offered 

Send for complete 80 page 
catalog; includes specs, typical data, 

outline dimensions, and prices. 
RLe ELECTRONICS INC. 

83 Radio Circle, Mt. Kisco, N. Y. 10549 
Phone: 914/241-1334 

PRECISION IVIICROVVAVE COIVIPONENTS 

CATALOG PAGES: (Vol.1·301 to 1·972l (VoI.2·301 to 2·1196l (VoI.3·301 to 3·1420l eem/1973 
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UNITRODEruJ] 

MICROWAVE PRODUCTS 
The Unitrode fused-in-glass process results in a highly-reliable. voidless. hermetic package and is now available for both high and 
low power PIN diodes. Our unique construction assures the lowest possible thermal resistance and series resistance compared to 
diodes of conventional construction. 

Our process utilizes symmetrical full-faced metallurgical bonds 0 both surfaces of the silicon chip and results in peak and average 
power dissipation capability never before possible in PIN diodE.s. Also, the monolithic construction greatly minimizes the normal 
parasitic inductance and capacitance found in conventional diodls which employ straps, springs, whiskers, and ceramic packages. 

Diodes of the Unitrode construction have stability and reliability proven by millions of device hours in systems of all types. Also. 
environmental performance is unparalleled as they can withstand thermal cycling from -195°C to +300°C and exceed all military 
environmental specifications for shock, vibration, acceleration, moisture resistance and solderability. 

Long carrier lifetime permits low distortion of RF signals and consequently results in low harmonic generation and intermodulation. 
Although switching time is dependent upon carrier lifetime. it is possible to obtain speeds on the order of 10% of the lifetime through 
the proper choice of bias and driver conditions. 

Each series offer 4 or 5 standard packages all built from our basic diodes (style A), and offers a tradeoff of 'series resistance. 
capacitance, lifetime and parallel resistance. High and low voltage diodes are available in each series. 

Breakdown 
Voltage 

Series Range 
Type 

Number VB 
(Volts) 

UM 4000 100-1200 
UM 4300 100-1000 
UM 4900 100·1000 
UM 6000 100-1000 
UM 6100 100·800 
UM 6200 100·600 
UM 6600 100·600 
UM 7000 100·1600 
UM 7100 100·800 
UM 7200 100·600 
UM 7300 100·1000 
UM 7900 100·1000 

NOTES: 
t Junction to pin 

* With one pin maintained at 25'C 

+ For 1 Microsecond Pulse Width 

Ordering Instructions 

Total 
Capacitance 
(oV, 1 GHz) 

CT max 
(PF) 

3.0 
2.2 
3.0 
0.5 
0.7 
1.1 
0.4 
0.9 
1.2 
2.2 
0.7 
0.8 

Series Parallel 
Resistance Resistance 

(100mA, 1 GHz) (100V, 1 GHz) 

Rs max Rp min 
(f!) (kn) 

0.5 1 
1.5 1 
0.5 1 
1.7 15 
1.2 12 
0.4 10 
2.5 10 
1.0 10 
0.6 8 
0.25 7 
3.5 10 
1.0 10 

Average Average Peak Carrier 
Thermal Power Power Lifetime 

Resistancet Dissipation- Dissipation+ (I, = 10 rnA) 

(IA max p" max Pp max ,-(min) 
(OC/W) (W) (kW) psec 

6 25 100 5.0 
8 18 500 5.0 
4 37 300 5.0 

25 6 25 1.0 
25 6 15 0.9 
25 6 10 0.6 
35 4 13 1.0 
15 10 60 2.5 
15 10 35 2.0 
15 10 20 1.5 
20 7.5 100 2.5 
10 15 60 2.5 

Part numbers of Unitrode Pin Diodes consist of the letters UM followed by four digits and one or two letters. The first two digits 
indicate the diode series. the next two digits specify the minimum breakdown voltage in hundreds of volts. The remaining letters 
denote the package style. Reverse polarity (anode on stud end) is available in C and D Styles and denoted by adding second letter R. 

For Example: 

Series 7000 

UM I 701011 C 
I I I 

100 volts Style C 

UNITRODE CORPORATION - 580 PLEASANT ST .• WATERTOWN. MASS. 02172 • TEL. (617) 926-0404 • TWX (710) 327-1296 • TELEX 922-414 

eem/1973 See YELLOW SECTION for Local Sales and Dlstributors' Offices Vo1.2-S21 
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• ,t, 
/ ' 

WIDE BAND HYBRID POWER 
COMBINERS/DIVIDERS" 

Hybrids can combine vectorially two signals from an antenna or other source, can 
function as directional couplers, and may be used as the input and output coupling 
means in balanced mixers and phase detectors. Z-Match hybrids fall into two basic 
categories: (1) balun devices, which are essentially well balanced, DC isolated 
wide band transformers with impedance ratios of 4:,1 (Ref. Figures 5 - 6 with N = 2) 
and (2) combinations of two or more transformers to comprise hybrids with equal 
50 - 75 ohm impedances on all ports (Ref. Figures 5 - 6 with N = 1). 

Combinations or tandem arrangements of the models listed in the table may be used 
to form 2, 4, 8, - - 2" way divider/combiners for equal, isolated signal distribution 
or multicoupler systems. The isolation properties of a hybrid minimize oscillator 
pulling or intermodulation while combining signals vectorially with small (3 dB 
in a single 2-way) signal loss. 

All models listed in the table below are capable of meeting the specified limits 
over a temperature range of -55 to +1000 C. and are designed for military environ
ments. Additional information as well as data on 90° hybrids is given in Bulletin 111. 

r-----------------,-----------------~ C ' NR 

A 

c 

NOTE: PIN 3, N/C 

E 

B 

NOTE, PORT 'A' IS TERMINATED 
INTERNALLY IN A 50 OHM LOAD 

D 

NOTE' PORT '~ IS TERMINATED 
INTERNALLY IN A 50 OHM LOAD 

FIGURE 4 
BLOCK DIAGRAMS 

F 

c 
A 

D A 

,R R 

NR 

FIGURE 5 FIGURE 6 
TRANSFORMER EQUIVALENT HYBRID FUNCTION DIAGRAM 

TO A HYBRID 
Note: 
As a power divider; with a signal input at Port A phase C-D = 180°. 
Port B is isolated. 
With a signal input at Port B, phase C-D = 0°. Port A is isolated. 
As a combiner these are reciprocal relatiQnships, i.e., outputs may 
be used as inputs with appropriate sum or differences appearing 
as indicated, . 

I 
.610 .300 m TYP. 

FIGURE 7 
OUTLINE DRAWINGS 

L12:~::~ 
I- .~ -l r-.040 MIN. TYP. 

T ~'''O .0".", 
TYP. 

LO+YP : -r-
7A '- ~~~~ ~y~ BASE 7B 

HYBRID SPECIFICATIONS 

2 25 dB 1 (HF) 4A 50 -75 24.50 
2 25 dB 1 (HF) 4A 50 -75 22.50 

.2 25 dB 1 (OP) 4B 50 -75 20.80 
2 25 dB 7A 4C 50 -75 24.50 
1 25 dB 7A 40 50 35.75 

2 25 dB 1 (TO) (6) 4E 50 -75 20.80 
1 25 dB 1 (TO) (6) 4F 50 34.50 
1 35 dB See Bul, 111 See Bul. 1 50 160.00 
1 35 dB 7B 7B 50 190.00 
1 30 dB 1 50 45.00 

Noles: Model HYB-14 is rated at 25 watts max., with appropriate 50 ohm, 25 watt load, All other models are rated at 1 watt max. except Ihose with " which 
are .rated at .5 watt· max. . . . ' , . . .. , 

VARI-L CO .. INC .• JGP'3 MONACO PARKWAY· DENVER COLORADO 80207 • (303) 3=:·10;11 • TWX 910·931-0590 

Vol.2-S22 
FOR CURRENT SOURCE DATA CALL TOLL-FREE 800-645-9200 (IN 'N. Y. STATE CALL COLLECT (516) 294-0990) 

CATALOG PAGES:(Vol.1~301 to 1-972) (Vol.2-301 to 2-1196) (VoI.3-301 to 3-1420) eem/1973 
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DOUBLY BALANCED MIXERS See pages 
1786-1788 

+ 20 

-20 

-40 

-60 

-80 

-100 

-120 

-140 

, 
", 

" 
( FUNDAMENTAL Hi " DESIRED )--- " FR' ! FL 

/ 1// 
/ I TYPE '2li II 

/ II 
THIRD ORDER I/-- 1---( TYPE 11 
(2FR2- FR2)!FL 

12FRrFR'! "j 

II 
-60 -40 -20 0 +20 +40 

RF INPUT - dBm 

FIGURE 8 
TYPICAL THIRD ORDER 

INTERMODULATION PERFORMANCE 

(TYPE':!) - -

/ (TtP~-t-- 1 I I I 
/1 I FR"Od8m(TYPE J) 

I I I FRi-'Odtm[TrPE21'-I--

-4 -2 0 '" 4 6 e 10 12 14 16 16 20 
[)RIVE LEVEL - dSm 

FIGURE 9 
GENERAL PURPOSE DESIGN CURVE 

Wide Bandwidth 

High Isolation 

Low Insertion Loss 

Low Noise Figure 

Flat Conversion Efficiency 

Low Intermodulation Products 
Mixing two signals to produce a sum and a difference frequency requires a square
law device, and a diode has long been used for this purpose. Because it departs 
from true square-law behavior over much of its range, it produces products other 
than those desired, and it also feeds energy through from one port to another. 
The balanced mixer was developed to overcome these shortcomings, and its 
advantages are so numerous that it has become a standard component in most 
high-performance receivers. It is also valuable in the design of such high-reliability 
items as aircraft navigational equipment, microwave links, spectrum analyzers, etc. 
It would be out of the question to meet modern military equipment specifications, 
particularly as regards oscillator radiation from the antenna and intermodulation 
distortion, without the doubly balanced mixer. These advantages would also be 
desirable in equipment such as television receivers, CATV distribution circuits, and 
amateur communications receivers, but high cost has been a deterrent to using 
balanced mixers in such service. In recent months Vari-L Co., Inc. has been making 
strides toward a marked cost reduction in the device, and we invite inquiries from 
set designers who might like advance information. 

NEW HIGH LEVEL DOUBLY BALANCED MIXERS 
Recently balanced mixers have been developed containing networks which greatly 
improve their ability to handle, linearly, high RF signal levels. These designs (see 
Type 1 Mixers, Page 6) have lower harmonic spurious outputs as well as improved 
odd order intermodulation production. Other characteristics parallel the low level 
types except that higher local oscillator drive levels are recommended. 

APPLICATIONS: 
MODULATOR 
Because one port is coupled to DC, the doubly balanced mixer may be used as a 
pulse modulator with unlimited pulse duration. RF input is made to port L, modula
tion to port X, and the output from port R. Total current should not exceed 50 mao 
The modulator has a 35 dB onloff ratio at fm" (greater at the lower frequencies) 
and a turn-on/turn-off time of less than one nanosecond. As an AM modulator, with 
the X port used for the modulation-signal input, the mixer has excellent carrier 
rejection at high frequencies. The carrier may be reinserted after the modulator, or 
will feed through the mixer in controlled amounts if a DC bias (suitably isolated from 
the modulation source) is introduced into the X port. 

CURRENT-CONTROLLED ATTENUATOR 
By the use of a DC bias as described above, the mixer can function as a current! 
voltage controlled attenuator. With zero current into the X port the attenuation of 
an RF signal of frequency up to the specified f", will be at least 35 dB, reducing to 
approximately 3 dB when the bias current is increased to 10 mao Response time is 
less than one nanosecond. The signal is introduced to the R port and the output 
taken from the L port. 

PHASE DETECTOR 
Because the X port is DC coupled, it is possible to extract a DC voltage as a function 
of the phase difference between two signals. Minimal Ilf noise is introduced, 
because of the inherent low-noise quality of the diodes, and their superior balance 
makes a DC adjustment of the phase detector unnecessary. The DC output is approxi
mately 0 VDC when the Land R port signal phase relationship is ¢ = 900 , and 
approximately ±.4 VDC for ¢ = 0 or 1800 phase conditions. 

CONSTRUCTION 
Z-match mixers are packaged in several case styles allowing the design engineer 
maximum layout flexibility. Most types are encapsulated to withstand severe 
environments and handling. High-reI screened diodes are employed throughout, 
as well as approved design tested materials. Complete details are included on all 
types in Bulletin 106. 

Figures 8 and 9 are performance curves which are useful in selecting a mixer for a 
given application. See also Fig. 12, VoI.2·626. 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645·9200 (IN N. Y. STATE CALL COLLECT (516) 294·0990) 

VARI-L CO., INC .• 3883 MONACO PARKWAY· DENVER, COLORADO 80207 • (303) 321-1511 • TWX 910-931-0590 
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FIGURE 10 
MIXER OUTLINE DRAWINGS 

UBLV BALANCED MIXER SPECIFICATIONS 

50 SPA llC 
40 "H" 
35 .200 
30 

R&L: .2·600 SPA llC 
X: DC-600 .200 

R&L: .2·500 SPA llC 
X: DC·500 .200 

SPA llC 
.200 

STYLE 
E!!-=, S· .~c:=::: 
.'00_= 

F'~:,-' _______ ' §Fl 
f--=---1 ..J .m D. 

I.----~ ---J 
1.030 

$40.00 Lower Spec. Equal of 
DBM·l71 

$30.00 Lowest Cost Shielded Type 
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SEC. 3450 • MICROWAVE COMPONENTS 

DOUBLY BALANCED MIXERS (CO NT.) 
DOUBLY BALANCED MIXER SPECIFICATIONS (Continued) 

R&L: 300·1750 
X: DC·500 

R&L: 500·1500 
X: DC·I000 

R&L. 750·2300 
X: DC·I000 

R&L: .2·600 
X: DC·600 

R&L: .5·500 
X: DC·500 

R&L: 5·600 
X: DC·600 

R&L: 300·1500 
X: DC·500 

R&L: 300-2000 
X: DC·750 

R&L: 10·3000 
X: 10·1500 
R: 100·3000 
L: 10·3000 
X: DC·lOOO 

R&L: 10·5000 
X: 10·1500 

30·500 
50·1800 
10·2800 
2800·3000 
See Note 1 
50·4000 
10·50 
4000·5000 

7.0 
7.5 
8.0 
8.5 
6.5 
7.5 

40 
30 
30 
30 
40 
35 

PORT IDENTIFICATION: L: LO'PORT; R: RF PORT; X: IF PORT. All measurements 
made in a 50 ohm system with La power of + 7 dBm (5 mW). MAX. input power 
(total: 50 mW. Rated conv. loss and LO·RF figures maintained over a range from 
- 55 to + 100°C. Notes for models DBM·400 and DBM·400A: 1. Conversion loss 
figures apply to RF and/or La frequencies in the ranges shown and an IF output 
frequency of 1.0 GHz (750 MHz for DBM·400A) or lower. The X port response 

20 
25 
15 

GENERAL SPECIFICATIONS - ALL MODELS 

11A 11B 

20 
10 

20 
10 
20 
15 
10 

25 
20 
20 
20 
30 
25 
25 
25 
20 
20 
20 
25 
20 

20 
35 
15 

SPA 
.350 
EC 

EB 

CA 

CA 

CA 

CA 

CA 

CB 

llC 

lIB 

lIB 

llA 

llA 

llA 

llA 

llA 

llA 

llA 

$45.00 

$38.00 

$38.00 

$65.00 

$295.00 

$350.00 

Very High Level, Low 
Intermodulation Type 

High Performance Low Cost 

DC Coupled Equal of the 
DBM·400 

Higher Frequency Equal of 
DBM·400 

extends to 1.5 GHz (1.0 GHz for DBM·400A) with approx. 1 dB increase in can· 
version loss. 2. (DBM·400 only) for UP conversion with IF frequencies above 
1.5 GHz, interchange R and X ports. (R port is now IF output.) Apply the lower 
freque·ncies (below 1.5 GHz) to the X port. 
* Type (1) High Level - Low Intermodulation Production 

Type (2) Medium Level - Medium Intermodulation PrJduction 

11C 
L R 

~~~ 7q6tR~ 1] r 
-=-

-=- G TERMINALS ARE INTERNALLY G IS CASE GROUND: 
INTERCONNECTED ON SOME TYPES G PINS + MOUNTING STUD 

110 11E 

R n~~ 
L G ALL PINS ARE ABOVE G R 

L G G IS CASE GROUND G R CASE GROUND 

FIGURE 11 MIXER SCHEMATICS 
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ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

DOUBLY BALANCED MIXERS (CONT.) 
71. 100 (100) 80 (90) 100 (100) 80 (90) 100 (95) 80 (100) 100 (100) 80 (80) 100 (95) 

oil! 61. 100 (100) 100 (90) 100 (95) 100 (90) 100 (95) 100 (95) 100 (100) 100 (90) 90 (100) ... 
0 Sf. 95 (80) 75 (80) 90 (85) 70 (70) 90 (90) 65 (65) 85 (90) 65 (65) 80 (80) 
1/1 
U 41. 95 (85) 80 (80) 95 (95) 85 (85) 95 (95) 80 (85) 100 (100) 80 (85) 90 (90) 
i 

31. 65 (65) 60 (60) 65 (65) 60 (55) 65 (70) 55 (50) 65 (75) 55 (45) 65 (70) 0 
lE 

21. 70 (70) 65 (65) (80) (80) a: 75 65 (65) 80 65 (60) 80 (75) 65 (65) 85 (70) c 
:I: I. 25 (25) a (0) 40 (35) 10 (10) 50 (40) 15 (40) 60 (45) 20 (30) 60 (50) 

0 40 (25) 40 (35) 45 (25) 60 (50) 35 (35) 65 (55) 50 (40) 75 (55) 

HARMONICS OF Il 

0 Il 21l 31l 41l 51l 51l 71l BIl 

FIGURE 12 
TYPICAL MID·BAND HARMONIC INTER MODULATION PRODUCT ATTENUATION 

Figures 10 Ihe lefl are for Type 1 mixers, and figures 10 the right (In paren
theses) are for Type 2. Values shown in the table are obtained with clean, 
filtered input Signals to the mixer. Suppression values given indicate tlie 
product amplitude in dB below the fl ±F. output level, using an f. level for 
TYP,e 1 mixers of a dBm and for Type 2 mixers of -10 dBm, The LO drive 

ALTERNATE MIXER STYLES 
The mixers shown in the table below were designed at cus
tomer request to replace existing packages. This list of exact 
replacements gives specifications for units which are com-

level is as shown In Figure 9, Page 5. This lable should be trealed as a 
design guide only; values given are normally within 10% of actual perfor
mance for models listed for service below 1 GHz and within 20% for models 
designed to operate above 1 GHz. 

pletely tooled in our shop and are available on a 2-3 week 
basis on special order. All are Type 2 units. (See explanation 
at end of table in VoI.2·625.) 

ALTERNATE PACKAGED MIXER SPECIFICATIONS 
',Oll.fI~I.' ';'" 

"', "FRIQUENCY'\' 
" , ' R"J:4GES('-!iz) 

R&L: .05 - 200 
X: DC - 200 

!)~"'~'511" .. R&L: .05 • 200 
X:DC-200 

oarlMIIOA 

OBM.~511' 

STYLE 
ED 

R&L: 5 - 500 
X: DC-SaO 

R&L: 5 - 500 
X: DC-500 

R&L: .2 - 500 
X: DC - 500 

R&L:.2·500 
X: DC-500 

Joo----j 

.05 - 30 
30 - 200 

10 -100 
5 - 250 
5 -500 

10 -100 
100 - 200 
5 - 500 

, -100 
1 - 250 
.5 - 400 
.2 - 500 

1 -lOa 
1 - 250 
.5 - 400 
.2- 500 

STYLE 
SPB 

1_200 - 200 t 20°1 
I ' ' 

6.5 
8.0 

6.5 
7.5 
8.5 

7.0 
8.0 
9.0 

6.5 
7.0 
7.5 
8.5 

6.5 
7.0 
7.5 
8.5 

-
100 4 ~ 300 f 200t 

I~O-:-·- o· 
- -~;;-- -.tL I i 

-+- --~.eG '*'x 

• 0 I 
, I 

'" 
~o"G 0+0 

I 
i 

BE""" l CONTRASTlN.G ~_ft 
COLOR L 

• , 

;00 
"' <- 'C'"-" , , , 
., e +-L , , 

:-c--~~~~~~ L 

g -_., 
15/64 

I 

is' 
~ _____ -1 

030 ~ 10 

45 
35 

40 
35 
30 

45 
35 
30 

40 
35 
30 
30 

40 
35 
30 
30 

9116 

.400 I 
1 

FIGURE 13 

35 30 
25 20 

35 25 
30 20 
25 20 

40 20 
25 20 
25 20 

35 30 
30 25 
25 20 
25 20 

35 30 
30 25 
25 20 
25 20 

STYLE 
SPC 

'" '-
I 

o~o OIA 

I :3 "INS 

I ;' ----t--~ . 

t"'t 1/. 

""" ' q 234 

\~~-",,"D 

ALTERNATE MIXER OUTLINE DRAWINGS 

SPB 

ED 

SPB 

SPC 

SPD 

030QIA 
4 PINS 

11B 

llE 

llB 

110 

llC 

llC 

STYLE 
SPD 

40.00 

25.00 

40.00 

35.00 

35,00 

l' e. ,'" "'J·.I 2.50 9/16 

I __ ,r" " __ 1 
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SEC. 3450 ° MICROWAVE COMPONENTS 

WIDE BAND FREQUENCY DOUBLERS 

DOUBLER SPECIFICATIONS 

1 - 2GHz 
2 -4 GHz 

0.02 to 4.5 GHz 
0.04 to 9.0 GHz 

.02 - 6.25 GHz 

.04 -12.5 GHz 

50 ohms 
50 

50 ohms 
50 

50 ohms 
50 

Models WD-100, 101, 102 and 103 were developed as components of laboratory 
equipment to double the frequency of high-level sweep generators, thus extending 
their range of usefulness. Since the output of the doubler is of relatively high level, 
the signal obtained is comparable to that of an expensive BWO unit, and a set-up 
can be made with existing equipment and appreciable savings are effected. The 
units, being quite small and compact, are often used as part of the local oscillator 
source for receivers, so they are recommended both as components of larger equip
ment and as laboratory test devices. The doublers are housed in extruded aluminum 
cases and are fitted with 3.6 mm. input and output connectors and have 50 ohm 
input and output impedances. The circuit employs a custom-designed Z-Match 
input transformer and carefully matched Schottky barrier diodes. The output circuit 
(Model WD-100 only) is isolated for DC by a special chip capacitor. The circuit 
elements and supporting structure are encapsulated in high-temperature polyure
thane foam. Full electrical specifications are listed in the table below. Operating 
temperature range is -55 to +100oC. Complete specifications in Bulletin #102A. 

+5 to +20 dBm 15 dB max. 40dBmin. ±1.5 dB 15A 225.00 

+10 to +20 dBm 30 dBmln. ±1.5 dB 15B 350.00 

+10 to +20 dBm 15 dB max. 30dBmln. ±1.5 dB 151'1 425.00 

MODELS WD-100 AND WD-101 MODELS WD-102A AND WD·103 

C NOTE 1 

ri' 7 R~~!T. 
Z ~.:l 5011 
50n -::- RRETURN 

NOTE I: -:' 
CAPACITOR NOT USED 
IN MODEL WD- 101 

- Ii. - - ....... -4III·IIlkIfj+1c.1I 

111/16 

11/4 

SMA 
CONNECTOR 12 ) 

I i'1l4 

3/4 iJ h'-------I ::~~ 
FIGURE 14; DOUBLER' OUTLINE DRAWINGS 

A 

FIGURE 15 DOUBLER SCHEMATICS 

B 
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ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

SWITCHES, PHASE DETECTORS, CHOKES 
The new SS series of RF switches marks a significant break
through in switches exhibiting high isolation at all ports. 
All types exhibit less than two nanoseconds switching speed, 
high level (+10 dBm for .1 dB compression) signal handling, 
and large on-to-off power ratios. Bulletin 109 details complete 
specifications on several types. Data on typical types is shown 
for reference below. All types are designed to meet MIL 
environments from -55 to +100°C. 

(1) Fundamental feedthrough component at the output when 
a sine wave producing. ±20 mA is used to switch the unit. 

·(2) Typically low repetition rate switching Will produce very 
little feedthrough. For example, switching noise power at the 
output is -100 dBm maximum per 100 MHz of bandwidth 
when driven with a 3 KHz square wave, T, = T, = .5 !£Sec 
producing ±20 mA control current. 

SPST 5-50 80 2.5 ·+10 dBm ±20 MA 
50-200 50 2.5 
.5-500 30 4.5 

SPOT 1-20 50 2 +10 dBm ±40 MA 
200-100 40 2 
100-400 30 3 

.5-100 80 5 +10 dBm ±20MA 
100-500 60 6.5 

• See Pages 6 and 8 for 

HIGH LEVEL PHASE DETECTOR 
Model PD-100 is the first in a series of new high DC output phase detectors offering 
more than twice the voltage sensitivity previously obtainable with a balanced mixer 
approach. In addition, this new device will handle inputs up to +17 dBm linearly and 
provide precise zeroing for minor system balance by means of an accessory trim 
potentiQmeter. RF input ports impedance 50 ohms; temperature range specifications, 
-55 to +100°C; maximum to~al input powers, +17 dBm each R port. 
(1) Output characteristic is nearly Z shaped, load for all specifications 1000 ohms 

resistive. 
(2) PD-100 is offered in the SPA package .250 high - see mixer outlines. 
~3) Model PD-101 is electrically the same as above, but is offered in style CA case 

with BNC connectors. See mixer outlines. Full specifications are contained in 
Bulletin 110. 

WIDEBAND R.F. CHOKE 

FIGURE 21 
CHOKE OUTLINE DRAWING 

An RF choke for VHF-UHF circuitry should 
present a constant high impedance over 
a wide. band of frequencies and should 
be non-lossy. Ordinary chokes mad~ by 
winding a few turns of wire on a pow
dered irori or ferrite core do not fulfill 
this requirement because their imped
ance peaks sharply, anQ even though 
the actual resonance is placed outside 
the band the high. order of impedance 
change over the band .can be trouble
some. 
The chokes described below have very 
low loss, are virtually non-resonant and 
have a constant impedance over a very 
wide range of frequencies. They all have 
DC resistance of less than .1 ohms and 
will handle up to 2 amperes of current. 
Despite their small size they are suitable 
for use In high-power transistor oscilla
tors and amplifiers, where they serve as 
RF isolators in the DC supply. Adc;litional 
applications which have been tested are 

. offered in Bulletin 104. 
A. DC isolation in wide band circuits 

employing Z-Match transformers. 
B. RF decoupling. 
C. Transient and RFI suppression. 
D. DC burnout protection. 

Price, 1-9, Models WC-1, WC-2, WC-3, 
WC-4: $10.50 each. General quantity 
discounts. 

30 dB (2) SPECIAL PC 60.00 
SEE BUL. 109 

25 dB SPECIAL PC 100,00 
SEE BUL.109 

30 dB (2) CA 110.00 

INPUT R, 
INPUT R2 ..,.-'----'0 

XI AND X2 ~:YN~~ T~~gu~~~~THER IF PRECISE ZEROING AT:!: 90° 

i~'~l :f--_ = -t-:i~=_PE =-!=uln-' -~ ::_i~--n!I. 
Frequency- M.-,z 

li~E~t;~ 
1.0 10 100 IK 

Frequency-MHz 

FIGURE 22 
CHOKE IMPEDANCE CHARACTERISTICS 
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SEC. 3450 - MICROWAVE COMPONENTS 

MICROWAVE 11Ar I waveline 
TEST EQUIPMENT 
CUSTOM ASSEMBLIES 
SYSTEM SWITCHES 
FLEXIBLE WAVEGUIDES 

These major companies have 
been joined to provide a greatly 
expanded range of microwave 
services. 

MICROTECH 
RIGID AND 
FLEXIBLE 
WAVEGUIDE 

At it s modern, 30,000 square foot 
plant in Cheshire, Conn., Microtech 
manufactures a comprehensive, 
quality line of flexible waveguides, 
solid state pin diode switches and 
attenuators. Microtech's flexible 
waveguides include: 

The seamless corrugated type, which 
can be bent to small radii, is highly 
stable and assures superior, RF 
leak-free operation. 

The soldered convoluted type, for 
maximum bending with minimum 
leakage, is excellent for misalignment 
applications where moderate 
vibration prevails. It is particularly 
efficient and economical in tight-bend 
radii installations. 

The interlocked flexible type, the only 
flexible waveguide fully interlocked 
in all four walls, is the strongest type 
of flexible waveguide. It is excellent 
for high power applications and 
provides the added advantage of 
elongation and compression. 

Microtech has deep engineering and 
manufacturing experience in combin
ing flexible and rigid waveguides to 
achieve the optimum in a system. 

Microtech designs and produces 
double ridged waveguide assemblies 
and components, which it supplies 
in both flexible and rigid types. 

Combination-Flexible 
and Rigid Waveguide 

Flexible Waveguide 

RAM COR 
WAVEGUIDE, COAXIAL 
SWITCHES AND 
ROTATING JOINTS 

The broad quality line of Ramcor 
switches for waveguide and coaxial 
use in communications and radar, 
plus Ramcor's rotating joints and 
radiation detection devices, are now 
being manufactured at Waveline's 
modern facility in West Caldwell, N.J. 

If you have a challenging switching 
problem, come to Waveline. You can 
choose from hundreds of types 
to meet your requirements. Switches 
range in size from a miniature 6 oz. 
coaxial unit to a massive 200 lb. water 
cooled WR650 waveguide unit. 
Or we can custom design one to help 
solve your switching problem. 

Waveguide 
Switches 

Coaxial Switches 

WAVELINE 
TEST EQUIPMENT 
AND SPECIAL 
ASSEMBLIES 

With our unique design capability and 
a full line of standard and special 
microwave equipment-test equip
ment, hardware, adapters, tuners, 
filters, detectors, transmission line 
components and forming ability-
you have a great systems capability 
at your disposal. From custom 
designing through precise, quality 
controlled manufacture. 

Yes, Waveline is changing. 
For the system designer, multiple 
product lines to choose from and a 
highly skilled organization whose 
comprehensive skills spread across 
the microwave field. Plus the 
Waveline mark of quality and service. 

Attenuators 

For additional technical data on Ramcor and Waveline microwave products, write: Waveline, Inc., P.O. Box 718, West Caldwell, 
N.J. 07006. Phone: (201) 226-9100, TWX (710) 734-4324/Microtech Division-Phone: (203) 272-3234 
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Vol. 2 SEC. 3500 • MOTORS/ROTATING COMPONENTS 

AEROFLEX brushless 
D.C .. Torque Motors 
FEATURES: 

AEACIFLEX • No commutator brush or contact friction • Direct Drive 
• Unlimited life • No radio noise or explosion hazard 
• Infinite resolution • No motor ripple. or "slot Inr.k" 

Wide Angle brush less D.C. Torque Motors (Partial Listing) 

VISCOUS DAMPING 
PANCAKE DIMENSIONS 

Basic Part 
Number 

t----'--__ -.---__ --tweight 

t-.:.:I n'iifi=ni=te::--.~I==ze",r~o --t (oz.) I----,r----,----j 
Source Impedance 0.0. Thick. 1.0. 
(oz. in./rad/sec) (inch) (inch) (inch) 

TQ10Y-10 

TQlOY'l 
TQ10Y-2 
TQ10Y-4 
TQ18W-30 
TQ18W-37 
TQ18W-23 
TQ18W-35 

TQ18·25 
TQ18·26 
TQ18-28 
TQ18·1 
TQ18-11 
TQ18-47 
TQ25W-2 
TQ25W-4 
TQ25W-1 

TQ25-6 
TQ25-9 
TQ25-2 
TQ34W-1 
TQ34W-I0 
TQ34W-12 
TQ34-14 
TQ34-4 
TQ40W-4 
TQ40W-11 
TQ40W-1 

TQ52W-1 
TQ52-2 
TQ56-1 
TQ64W-5 
TQ64-1 

TQ74W-5 
TQ74W-6 

TQ74-4 
TQ74-2 
TQ82W-1 

TQ120-2 
TQ140W-1 

1.3 21 
6 110 
6 103 
6 85 

3 25 
3 20 
8 45 
8 35 
5.6 25 
5.6 25 

10 47 
18 
18 
18 

15 
15 
33 
30 
30 
80 
40 
40 
80 
80 

130 

150 
150 
260 
Lb. Ft. 

1.5 
2.6 
4.2 

4.2 
4.5 
4.2 
7.8 

3.3 
7.0 
4.0 

22 
18 

75 
75 
80 

60 
60 

130 

63 
70 

150 
90 
90 

180 
150 
220 
270 
250 
250 

152 
250 
270 

230 
230 

300 
350 
170 
350 

450 
375 
580 

.5 
1.5 
1.5 
1.5 

1.8 
1.9 

4 
4 
3 
3 
5 

8 
8 

16 
10 
15 
25 
30 
30 
60 
28 
40 
60 
60 

120 
Lb. Ft. 

1.1 
1.0 
1.5 
2.4 
3.3 
1.5 
5.1 

1.6 
4.5 
2.5 

18 
17 

2.4 12 

7 34.5 
7 26 
5 5.6 
8 17 
8 15 

11 22.5 
9 4.6 
7 20 
7 13.4 

12 7.6 
14 
14 
16 

17 
17 
30 

7 
17 
14 
37 
36 
83 
17 
20 

45 
40 
50 

75 
40 
36 
91 

127 
39 

150 

43 
150 
174 

178 
500 

51 
12.8 
20 
32.0 
52.8 
33.8 

8.3 
9.5 

14.8 
25.7 
40 
38.6 
47.3 
22.2 

8.5 
14.5 
14.1 

21.3 
21.9 
16.2 
14.5 
14.7 

24.2 
18.2 

15.1 
20.1 

31.3 
20.2 
51 

120 2.5 .018 60 
120 7.6 .055 175 
120 5.8 _041 100 
120 1.6 .011 6 
120 3.9 _027 36 
120 3.5 .025 27 
120 8.5 .060 48 
120 2.2 .015 2.5 
50 9 .063 60 
50 5.6 .040 25 
50 3.3 .024 5 
50 30 
50 7.5 
50 10 

120 15 
120 25 
120 18 

50 
50 
50 

120 
120 
120 

50 
50 

120 
120 
120 

12 
8.5 

27 
21 
33 
28 
80 
45 
12 
22 
34 

Lb. Ft./ Amp. 

.210 190 

.053 12 

.071 25 

.106 60 

.175 165 

.130 38 

.085 10 

.060 5.4 

.190 16 

.150 18 

.240 44 

.200 18 

.570 135 

.310 25 

.090 1.7 

.160 5.2 

.250 4.0 

3 X 10-' 

2 X 10-' 
2 X 10-' 
2 x 10-' 
5 X 10-' 
5 X 10-' 
8 X 10-' 
8 X 10-' 
2 X 10-' 
2 X 10-' 
2 X 10-' 
2 X 10-' 
2 X 10-' 
2 X 10-' 
2 X 10.3 

2 X 10-3 
3 X 10-3 

3 X 10-3 
2 X 10-3 
5 X 10-3 

3 X 10-3 
3 X 10-3 
4 X 10-3 

1 X 10-3 
1 X 10-3 

2 X 10-3 

2 X 10-3 
3 X 10-3 

90 .31 .42 6.2 6.5 x 10-3 

20 .57 .79 
20 .70 .95 
90 
30 

.39 

.39 
.53 
.53 

110 .96 1.2 
110 .62 .86 

30 .33 .46 
30 .66 .89 

120 .48 .7 
40 2.05 2.1 

120 1.70 2.3 

12 3 x 10-3 

7.3 6 x 10:3 

2.3 6 x 10-3 

1.7 7 x 10-3 

15 8 x 10-3 

2.2 7 x 10-3 

1.7 4 x 10-3 

2.95 6 x 10-3 

6.4 2.8 x to- 2 

2.3 1.5 x 10-2 

5.2 4 x 10-2 

1.6 X 10-' 

4 X 10-' 
4 X 10-' 
'4 X 10-' 
2.4 X 10-' 
2.4 X 10-' 
4.8 X 10-' 
4.8 X 10-' 
3.2 X 10-' 
3.2 X 10-' 
5.8 X 10-' 
6.7 x 10-' 
6.7 X 10-' 
6.7 X 10-' 
9 X 10-' 
9 X 10-' 
2.1 X 10-3 

1.5 X 10-3 
1.5 X 10-3 
4.4 X 10-3 

4.2 X 10-3 
4.2 X 10-3 

8.4 X 10-' 
9.1 x 10" 
9.1 x 10-' 

2 X 10-2 
2 X 10-2 
4 X 10-2 

Lb. In. Sec2 

6.9 X 10-3 
8.8 X 10-3 
1.8 X 10-2 

3 X 10-2 
5 X 10-2 

5 X 10-2 
1.5 X 10-1 

2.6 X 10-2 

5 X 10-' 
3 X 10-2 

3.2 X 10-' 
6 X 10-' 

1.5 X 10-' 
4 X 10-' 
4 X 10-' 
4 X 10-' 
3 X 10-' 
3 X 10-' 
3 X 10-' 
3 X 10-' 
2 X 10-' 
2 X 10-' 
4 X 10-' 
5 X 10-' 
5 X 10-' 
5 X 10-' 
1 X 10-' 
1 X 10-' 
2 X 10-' 
2 X 10-3 

2 X 10-3 
5 X 10-3 

5 x 10-; 
5 x 10-3 

1 X 10-2 

1.5 X to-2 
1 X 10-2 

1.1 X 10-3 

2.4 X 10-3 
3 X 10-3 
3 X 10-3 

2 X 10-3 
2 X 10-3 

1 X 10-2 
1 X 10-2 

1 X 10-3 
1.1 X 10-3 

1.6 X 10-2 

3.3 X 10-2 

3.3 X 10-2 
2.9 X 10-2 

2.6 X 10-2 
2.6 X 10-2 
6 X 10-2 

1.6 X 10-1 
9.4 X 10-2 

3.2 X 10-' 
1.8 X 10-' 
1.8 X 10-1 
3 X 10-1 

3.4 X 10-1 

5.6 X 10-1 

1 X 10-2 6.3 X 10-1 
1 X 10-2 6.8 X 10-' 
2 X 10-2 1.9 

Lb.1 n./Rad./Sec. 
6.3 x 10-' 
1.2·x 10-3 

4.4 x 10-2 

2.5 X 10' 
5.6 X 10-2 

1.2 X 10-2 
6 X 10-3 

4.4 X 10-2 

6 X 10-' 

2 X 10-' 
2 X 10-1 

1.5 

2.6 X 10-1 
4.5 X 10-' 

1.06 
1.06 
1.25 

5.8 X 10-1 
2.4 X 10-1 

1.25 
2.4 
1.2 

2.2 X 10' 
1.2 X 10' 

2 
2 
2 

3 
3 
4 
4 
3 
3 
4 
4 
4 
4 
4 
4 
7 
6 
6 

12 
13 
13 
21 
16 
16 

30 
30 
51 
Lb. 

5 
5 

10 

16 
16 
10 
27 
8 

19 
12 
49 
60 

1.000 .350 .125 
1.000 _700 .125 
1.000 .700 .125 
1.000 .700 .125 
1.718 .350 .187 
1.718 .350 .187 
1.718 .700 .187 
1.718 .700 .187 
1.718 .350 .250 
1. 718 .350 .250 
1.718 .600 .250 
1.718 .700 .250 
1. 718 .700 .250 
1.718 .700 .250 
2.500 .500 .250 
2.500 .500 .250 
2.500 1.000 .250 
2.500 .500 .250 
2.500 .500 .250 
2.500 1.000 .250 
3.313 .625 .250 
3.313 .625 .250 
3.313 1.125 .250 
3.375 .600 .250 
3.375 .725 .250 
4.000 .850 .375 
4.000 .850. .375 
4.000 1.500 .375 

5.125 
5.187 
5.625 
6.235 
6.375 
7.310 
7.310 

7.375 
7.380 
8.190 

12.500 
14.000 

1.500 
1.250 
2.000 

2.300 
2.300 

1.440 
3.440 
1.160 
2.290 
1.380 
2.250 
3.000 

.750 

.984 
1.000 
1.187 
1.187 
1.000 
1.000 

.812 

.812 

.820 
1.380 
1.500 

Full Rotation brush less D.C. 
Torque Motors 

Wide Angle brush less DC Tachometers 

A torque delivery system designed to achieve maximum 
power efficiency within a minimum of space, weight and 
power. It consists of a permanent magnet brushless DC 
torquer mechanically coupled with a brushless resolver. 

(Partial Listing) 

Characteristics TFR47-5P TFR47-3P TFR47-4P TFR90-1P TFR120-2P 

Peak Torque 

Power 

Resistance 

Size 

1.2 lb. ft. 4.1 lb. fl. 7.8 lb. fl. 16 lb. ft. 45 lb. ft. 

180 walts 240 walts 350 watts 180 walts 450 walts 

16 ohms 

4.625 in. 
0.0. x· 
.62 in. 
Thick 

13 ohms 

4.625 in. 
0.0. x 
1.75 in. 
Thick 

13 ohms 

4.625 in. 
0.0. x 
2.25 in. 
Thick 

0:3 ohms 

9.00 in. 
0.0. x 
2.50 In. 
Thick 

5.6 ohms 

12.00 in. 
0.0. x 
3.25 in. 
Thick 

Basic Output Resistance Rotor Pancake Dimensions 
Part Sensitivity at 25°C Inertia 0.0. Thick. 1.0. 

Number (v/rad/sec) (Ohms) (oz. in: sec2) (inch) (inch) (inch) 

TG10Y·58 .03 210 1.6 x 10-' 1.000 .350 .125 
TGlOY· 59 .06 390 4 x 10-' 1.000 .700 .125 
TG18W-56 .09 550 2.4 x 10-' 1.718 .350 .187 
TG18W·57 .24 1025 4.8 x 10-' 1.718 .700 .187 
TG18-54 .17 520 3.2 x 10-' 1.718 .350 .250 
TG18·55 .39 980 6.7 x 10-' 1.718 .700 .250 
TG25W-9 .7 920 2 x 10-3 2.500 1.000 .250 
TG25W·10 .5 500 1.5 x 10-3 2.500 .500 .250 
TG34W·5 1.0 1000 4.2 X 10-3 3.313 .625 .250 
TG34·41 1.5 825 9.1 x 10-3 3.375 .725 .250 
TG40W-5 1.2 335 2 x 10-' 4.000 .850 .375 
TG40W·3 2.5 535 4 x 10-' 4.000 1.500 .375 
TG52W-5 5.0 1100 1.1 X 10-1 5.125 1.500 .750 
TG52·7 3.7 360 1.4 x 10-' 5.187 1.250 .984 

For Commercial/Industrial Applications 
Ask Aeroflexabout the Valueline-Brushless, Wide Angle, Direct Drive, 
Low Cost, DC Torque Motors. 

Available in a great variety of sizes and outputs, Valueline offers these 
designer benefits: • No gear trains required • System simplification 
• Precise positioning • Smooth, quiet output • Unlimited life 

MOTOR PRODUCTS DIVISION 

AEROFLEX LABORATORIES INC. 

Vol.2·630 

SOUTH SERVICE ROAD· PLAINVIEW, LONG ISLAND, N. Y. 11803 
TEL. (516) 694-6700 TWX: 510-224-6417 
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FRAME: Anodized Aluminum 
RINGS: Coin Silver 
BRUSHES: Silver Graphite 
LEAFS: Beryllium Copper 
CIRCUIT TERMINATION: 
Silver Lugs 
CURRENT: 10 amp per cir-

"312" _ '40DIA 14l 

'--'---. 
.300 

--t 

cuit (20 amp avai lable at 
extra cost) 
VOLTAGE: 250V,rnax_ AC 
or DC 
DIELECTRIC STRENGTH: 
750 Vrms. 
INSULATION RESISTANCE: 

50 meg min 
CONTACT RESISTANCE 
VARIATION: 10 milliohms 
max at max speed 
OPERATING TEMP.: 
Oto250F 
HUMIDITY: 95%' max. 

156 __ -______ L~· ____ ~ 

THREADED 
INSERTS 

TERMINAL 
lOOP 

! 

~ . _..1 

I r ---------~ I 
L-~--------4--

CAY-li04 
06r OIA. (3) EO SP. • 

MAX MIN LIFE TQUE 
"0" DIA. "S" DIA. RPM 10' IN-US. 

4.00 1.250 5000 50 .21 
5.00 2.125 4000 40 .30 
6.50 3.125 3000 30 .40 
7.50 4.125 2500 25 .50 

4.75 8.50 5.125 2000 20 .61 
5.75 9.50 6.125 1500 15 .71 
6.75 10.50 7.125 1500 10 .82 
7.75 11.50 8.125 1000 10 .92 
8.75 13.00 9.125 1000 10 1.02 
9.75 14.00 10.125 750 7.5 1.12 

RINGS: Coin Silver 
BRUSHES: Silver Graphite, 
two per ring 
LEAFS: Beryllium Copper 
INSULATION: Epoxy or 
Laminated Plastic 
CURRENT: 10 amps per 
circuit standard (20 amps 
with 4 brushes per ring) 
VOLTAGE: 250V max. 
AC or DC 

PART NO. 
CAY·731 
'CAY·732 
CAY·733 
CAY·734 
CAH35 
CAY·736 
CAY·737 
CAH38 
CAY·739 

A 
1.875 
2.750 
3.750 
4.875 
5.875 
7.000 
8.000 
9.000 

10.000 

8 
1.250 
2.125 
3.125 
4.125 
5.250 
6.250 
7.250 
8.250 
9.250 DIELECTRIC STRENGTH: 

750 Vrms. CAY·740 11.000 10.250 

NO. OF 
CIRCUITS "L" 

4-10 4.B8 
11-20 6.75 
21·30 8.63 
~1iiTo 

41·50 12.38 

C 
1.447 
1.829 
2.281 
2.822 
3.307 
3.857 
4.342 
4.837 
5.332 
5.827 CONTACT RESISTANCE 

VARIATION: 10 milliohms 
max TO DETERMINE "L" DIMENSION USE THE FOLLOWING FORMULA: 
NO. DF CIRCUITS: 50 max "L" = .750 + .1875 x (No. of Rings) 

CAY·110 

@_\ON."±OOO.'C' 

312 

~ l 

7000'~- J 111f-----roa, ---'---f""1 
.... T. B 

i" t .~ 
.~- 'otr=------vt 
! 2!9~A~ j~t ~ 

120 CIA THFI'U .. PLACES .sg:o A 
EO SPACED ON 1 250 B C. 

NUMBER 
OF RINGS -':':;=.:;~_ "S" 

.741 
RINGS: Gold Alloy . . 
BRUSHES: Gold Alloy Wire, Spring SHAFT: Stainless Steel . 

CURRENT: 1 amp max 
per ring 

CONTACT RESISTANCE 
VARIATION: 20 milli· 
ohms max 

ROTATION: Bi·direc· 
tiona I llt1ru 12 1.48" 

eem/1973 

1.137 
1.665 

Temper HOUSING: Anodized Aluminum 
BALL BEARINGS: Sla'nless Steel, TORQUE: 1 In. - oz. max 
Shielded SPEED: 200 RPM max 

V150. alA 

- + -

SLIP RING BSR·58 
BRUSH BLOCK BBk-3 
10 CIRCUITS MAx ti!Y1 AMP EA 

VOLTAGE: 100V max 
DIELECTRIC STRENGTH: 
500Vrms. 

ENCODERS A wide variety of 
encoders is available, T/B, BCD, 
Gray, etc. Special encoders may 
require nominal tooling charges. 
Encoders can be supplied with 
built-in logic circuitry. 
Sizes: 8-33. 

LIFE: 5 x 10' revs, min 
LEADWIRE: #32 AWG, 
Tef:on Insulated 

131t1ru 24 
251t1ru 30 

SLIP RING 85R·I60 
BRUSH BLOCK: BSK-19B 

2.20" 
2.56" 

24 CIRCUITS MAX @1 AMP EA 

SWITCHES When close accu· 
racy, repeatability and size are 
important, specify Airflyte ro
tary switches for timing and 
pOSitioning applications. Suc· 
cessfully replaces snap action 
switches and cams. Pre-set to 
eliminate installation time. Zero 
hysteresis. 

Airflyte encoders and rotary switch~s feature drum construction with solid gold alloy conducting segments embedded in epoxy and machined flush. Brushes are 
multi·strand, spring·temper gold alloy. As small as Size 5. 

See YELLOW SECTION fOr Local Sales and Distributors' 'Offices Vol.2-631 



Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

staI1dard In.otors 
In.odified to 

iI1dividu.al produ.ct n.eeds 

The Barber-Colman motors shown here are typical of the hundreds we tailor to individual product needs. Look 
over the models illustrated. Ask for full information on the specific motors that interest you most. We'll quickly 
furnish performance characteristics, specifications, dimensiG>ns, and typical applications. Or, ask for our general 
bulletin F-9765 describing the full line of Barber-Colman electromechanical products. 

A-C SHADED POLE MOTORS-UNIDIRECTIONAL 

AYAA-DYAA-KYAA 

Specifications: 
Rated horsepower ........ 0007 to .0010 
Depth (plus shaft) ..... 1-1/8" to 1-3/4" 
Dimensions ........ " .2-7/32" x 2-1/4" 
Remarks. . . .. . ... Exceptionally small 

and compact 
Typical applications-Fan blades, 

blowers, reroll chart drives, phono
graphs, and gear trains 

SPEED-REGULATED 

DYAF 

Specifications: 
Rated horsepower ............ up to .01 
Speed range ........... 300 to 3200 rpm 
Depth ............................. 2-1/4" 
Dimensions ........... 2-21/32" x 2-3/4" 
Remarks ............ Speed is infinitely 

variable within speed range with 
close regulation at selected speed 

AYAF-DYAF-KYAF 
OYAF-CYAF 

Specifications: 
Rated horsepower ......... 0019 to .032 
Depth (plus shaft) .... 1-5/16" to 2-1/2" 
Dimensions .......... 2-21/32" x 2-3/4" 
Remarks ......... High running torque 
Typical applications-Fans for heat-

ers, deodorizers, and electronic 
equipment; blowers and gear trains 

REVERSIBLE 

AYAE-DYAE-KYAE 

Specifications: 
Rated horsepower ........ 00015 to .006 
Depth (plus shaft) .. 1-5/16" to 1-15/16" 
Dimensions ...... , ...... '.' .3" x 2-7/8" 
Remarks ............ For 1- or 2-phase 

operation and electronic control 
Typical applications - Servomecha

nisms, remote switching and po
sitioning devices, and pen drives 

AYAR-BYAR-CYAR-DYAR 

Specifications: 
Rated horsepower .......... 005 to .050 
Depth (plus shaft) .. 1-29/32" to 3-11/32" 
Dimensions ............ 3-1/8" X 3_1/4" 
Remarks ........... High-start or high-

power rotors available 
Typical applications-Pumps, humi

difiers, vaporizers, combustion and 
industrial controls 

SYNCHRONOUS 

DYAJ-KYAJ-OYAJ 

Specifications: 
Rated horsepower ......... 0043 to .0108 
Depth (plus shaft) ...... 1-3/4" to 2-1/4" 
Dimensions ........... 2-3/8" x 2-19/32" 
Remarks ...... Develop 30 times power 

of ordinary clock motors 
Typical applications-Oscillographs, 

scoreboard timers, viscometers, fac
simile recorders, X-ray timers, and 
microfilm cameras 

Vol.2·632 CATALOG PAGES: (Vol.1·301 to 1·972) (Vo1.2·301 to 2·1196) (Vo1.3·301 to 3·1420) eem/1973 



SEC. 3500 • MOTORS/ ROTATING COMPONENTS 

VARIABLE SPEED, SPEED
REGULATED D-C MOTORS 

Type CYQM and FYQM speed regu
lated motors have variable or multiple 
speed settings with close regulation at 
the selected speed. Speed control 
circuit board and built-in tachometer 
generator permit speed adjustment 
while the motor is running for maximum 
accuracy. 

FYQM 

Voltage range ............. 3 to 30 v doc 
Regulated speed 
range .....•.•...•. 400 rpm to 4800 rpm 
Torque ..... up to 1.5 oz-in. at 3000 rpm 
Maximum diameter ............... 1.29" 
Available with Type BYQH gearhead. 

A-C GEARMOTORS 

ENCLOSED-TYPE MYAZ 

Specifications: 
Torque output ........... up to 15Ib-in. 
Gear ratios ........... from 2:1 to 2489:1 
Remarks .........•.. Compact package 

almost fits in a 2-1/2 in. cube 

ENCLOSED-TYPE DY AZ 

Specifications: 
Torque output ........... up to 85 Ib-in. 
Gear ratios ......... from 4:1 to 30,000:1 
Remarks ............. Designed for over-

hanging or radial thrust loads 

ENCLOSED-TYPE SYAZ 400 

Specifications: 
Torque output.. ......... up to 50 Ib-in. 
Gear ratios ...•.•. from 12.3:1 to 2249:1 
Remarks ............... Compact design 

fits within a 3-in. cube 

ENCLOSED-TYPE SYAZ 600 

Specifications: 
Torque output ........... up to 50 Ib-in. 
Gear ratios .... ; ..... from 18:1 to 848:1 
Remarks .....•.......... Narrow profile 

CYQM 

Voltage range ............. 6 to 32 v doc 
Regulated speed 
range ............. 400 rpm to 4800 rpm 
Torque ...... up to 6 oz-in. at 1800 rpm 
Maximum diameter .................. 2" 
Available with Type CYQH gearhead. 

D-C MOTORS 
UNGEARED 

BYQM 

Voltage range ............. 3 to 30 v doc 
Governed speed ....... 1200to 4800 rpm 
Torque .................. up to .2 oz-in. 
Maximum dia ...................... 1.29" 

CYQM 

Voltage range ............ 6 to 32 v doc 
Governed speed ...... 1200 to 4800 rpm 
Tor~ue ..... : ............. up to 2 oz-in,; 
MaXImum dla .. '.' ..................... 2 

GEARED 

FYQH 

Voltage range. . . ...... 3 to 30 v doc 
Speeds. . . . . . .. 0.4 to 1900 rpm 
Torque.. .up to 3Ib-in. 
Maximum dia .................... 1.38" 

CYQH 

Voltage range ............ 6 to 32 v doc 
Speeds .............. 0.3to 1000 rplTI 
Torque ................. up to 15Ib-in. 
Maximum dia ............... , ....... 2* 

BARBER-COLMAN COMPANY 
Motor Division 
Dept. S, 12116 Rock Street, Rockford, Illinois 61101 
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Vol.2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

BODINE 
fhp motors
gearmotors & 
speed controls 

42A Permanent Magnet Motor LIne: Standard 
TENV ratings are Va, Va, and 'V4 Hp at 2500 
Rpm. Only 4.3" in diameter. Available with 
NEMA Type C face mounting shields. 

42A-E Permanent Magnet Parallel Shaft Gear
motor LIne: Torques thru 350 Lb-in. Ratios 
thru 300:1. Helical steel gearing. High over
hung and thrust load capabilities. 

42R Induction Motor Line: TEFC ratings from 
1/20 thru ~ Hp. All A-C winding types. Op
tions include capacitor mountings, overload 
protectors, and special Wiring provisions. 

42R-E Induction Parallel Shaft Gearmotor 
Line: Torques thru 350 Lb-in. Ratios thru 
300:1. Helical steel gearing. High overhung 
and thrust load capabilities. 

Torque Motors: Selected K-2 and N-line 
motors for holding, pOSitioning, and winding 
applications. Intermittent and continuous 
duty. Standard ratings from 7 thru 92 Oz-in. 

Encased Speed Controls: Nine models are 
stocked. Several with extended speed range 
or adjustable torque control. ' 

Chassis Speed Control KIts: Four models 
stocked. Unlimited adaptability. Adjustable 
torque control available. Permits maximum 
performance with matched Bodine drives. 

N-L1ne Motors:Three basic sizes;3.36",4.50" 
and 5.68" in diameter. Stock ratings from 
1/125 thru 'V4 Hp. All popular windings are 
available. 

N-1S Gearmotors: Special purpose gear
motors for applications not requiring the 
ruggedness of the N-1 D. Parallel in-line shaft. 
Only 3.41" square. 100 lot minimum order. 

K-4 Motors: Special purpose motors for high 
volume applications. Standard ratings from 
1/60 thru 1120 Hp. Only 2.68" square. 500 lot 
minimum order upon application approval. 

K-2 Line Motors and Gearmotors: Permanent
split capacitor instrument designs. Normal 
slip, high Slip, and synchronous windings. 
Gearmotor torques thru 120 Oz-In. Only 
2.405" square. 

N-1D Gearmotors: Parallel shaft helical and 
spur gearing. Ratings thru 40 Lb-In. Ratios 
thru 900:1. Only 3.41" square. 

N-1R Gearmotors: Single and double reduc
tion right angle worm gearmotors. Stock 
ratings thru 5 Lb-in. Many ratios available for 
a wide range of speed selection. 

Double Reduction Right Angle Worm Gear
motors: Provide high torques at low speeds. 
Stock ratings over 200 Lb-in. Ample reserves 
for overloads. 

Single Reduction Right Angle Worm Gear
motors: 6 frame sizes with stock ratings over 
200 Lb-in. Ratios thru 60:1. Ample reserves 
for overloads. 

There are more than 3,500 standards in the Bodine line. From 1/2000 
thru 1f4 Hp. Torques from 0.30z-in. thru 350 Lb-in. Custom or specials? 
Yes ... designed and built for your needs and available in 
small quantities, tOO. Over 340 STOCK motors, gear
motors, and speed/torque controls are available off-the
shelf from Bodine distributors. Call 312-478-3515 ... or 
write for Catalog S: Bodine Electric Co., 2542 W. Bradley 
Place, Chicago, Illinois 60618. BODINE MOTORS 

GEARMOTORS 
SPEED CONTROLS 
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Universal, DC shunt, compound, variable speed, split series and PM types offer a wide choice in Classic and Regent models. 
Ball bearing, high quality construction, Line-O-Life brushes. Base, face or flange mountings on most models. Long life, 
quiet operation. Available with PM DC tach generator mounted directly to motor. Shaft, base or electrical modifications 
available promptly at moderate cost. 

Ideal power for machine tools, grinders, tape transports, lab stirrers, SCR motor controllers; welding and flame culling machines. 
For over 40 years Carter products have powered leading manufacturers' equipment. The wound field motors have UL component 
recognition and reflect this experience in outstanding performance, quality and value. Write for latest catalogs. 

CARTER CLASSIC MOTORS 
Standard catalog models; AC/DC universal ,/" to ';' 
HP, 6 to 230 v. Shunt models ,t.o to '/'o HP, 6 to 
115 v. DC. PM/DC models '/'00 to '/20 HP, 6 to 115 
v. DC. Speeds 1800 to 10.000 RPM. Face, flange, pad 
or base mount. 3'/,," dia" 4112" or 4¥s" length. 

CARTER CLASSIC GEARMOTORS 
Single and double reduction types, standard and heavy 
duty models. Outputs 1 to 500 RPM, torque ratings 
1 to 16 inch pounds. Output shaft positions can be 
Shifted. Mountings and shaft centers interchangeable 
with most existing mountin~s. Universal, shunt and 
DC/PM types ava~able. 6'/,,' Lx 3'/,." dia. 

CARTER DC-AC CONVERTERS 
Dependable sine waveAC lrom DC input. Not damaged 
by transients or overloads. Models for 12 to 264 v. 
DC input, 115 v. AC, 50 or 60 HZ output, 20 to 2000 
watt capacity. Manual Irequency control, standby-load 
starting, and other leatures available. 

CARTER REGENT MOTORS 

~~ar~~~oc~tali~%.:r.°~~I~~t~~~I~nir,~r~~1 t: ~~, hf2 
to 115v. DC. Speeds 1800 to 10,000 RPM. High starting 
torque. Ventilated or enclosed. Base, lace or resilient 
mount. 3%" dia., length 6'/,,', 6"",', or 73/,,'. 

CARTER REGENT GEARMOTORS 
Single reduction models deliver up to 22 in. Ibs. torque. 
115 v. input, AC/DC universal and DC shunt :!.pes. 

~~~c~~g~n~~1~e'li:';,~ri\~as~~:'3~p~~e~b~~/~~r L~ned 
Speeds 45 to 500 RPM. 

CARTER DYNAMOTORS 
For 2-way radio, railroad and marine radio-phone, 
industrial communications. telephone emergency 
power, etc. Models lor 12 to 264 v. DC input, delivering 
6 v, or more up to 500 watt output. Size 12%" L. x 
6%" W. x 7V.' high. 

CLASSIC TACHOMETER 
GENERATORS 
Ceramic magnet DC models lor slow speed industrial 

~~gc~t~~~'c~~c~eg~~~~c~~~eb~e~~re:ac!~b~~:~ ~ 
RPM, FPM, GPH, or other required rotational speed 
or volume measurement. DC outputs 25, 50, or 60 v. 
per 1000 RPM. Other voltages available. 3'/,,' dia., 
4112" long, plus '/,,' dia. shalt. 

ECLIPTIC TACH-GENERATORS 
Precision PM/DC type. Linear output volt8ge converts 
RPM into electrica voltage lor remote indIcation. For 
adjustable speed drives; textile machines, motor con
trollers, machine tools, etc. Approx. size 1.3" x 2'18" 
L., plus shaft. DC outputs, 2.5, 5,10,12,20 v. p/1000. 

FREQUENCY CHANGERS 
Produces either 50 to 60 HZ 115 v. AC output lrom 
25 to 400 HZ AC input. Excellent source lor 50 HZ 
testing. Models lor 20 to 2000 watt output. 3 phase 
output available on some models. 

Carter rotary converters deliver dependable sine wave power, Least affected by electromagnetic pulses, Rugged conservative 
designs are not subject to sudden burn outs and withstand most transients, line surges, over and under voltage conditions 
without damage. Clean sine wave requires no filtering except for RF equipment. Stand-by models start automatically from 
batteries should AC power fail, and operate paging systems, control circuits for industry, utilities, etc, 

Carter dynamotors provide DC to DC to operate marine and industrial radio telephones, communication systems, accessories 
on battery operated vehicles and lift trucks, Frequency changers deliver 25, 50 or 60 HZ output to operate standard 115 
AC equipment from non-standard voltages and frequenci~s, Write for latest catalogs, 

Carter Motor Company 
w. George Street, Chicago, Illinois 60618. Phone 312/588-7700 
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ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

DESIGN IN HIGHER QUALlTY- REDUCE COSTS! 
RAPID SYN steppers, synchronous motors and drivers are specified as standard com
ponents by leading manufacturers of computer peripheral equipment and numerically 
controlled machines. They meet highest standards of quality and performance. Quick 
service from large stocks. Prompt attention and technical assistance on specials. 
Heat sinks, dampers, gearheads, pulse sources, optical encoders, preset indexers and 
a wide range of solid state drivers are also offered from stock. 

RAPID·SYN STEPPERS ..• RATINGS AND CHARACTERISTICS 
I nductancel Static 

Step in Rated Stall . Detent Dynamic Re- Rotor 
Angle Model Res/¢ Milli· Voltage Torque Torque Torque sponse Inertia Weight Length 
(XO) Size Number Type (ohms) Henries , (VDC) (oz. in.) (oz. in.) (oz. in.) (PPS) Gm.Cm.2) (oz.) Max. 

Size 8 - %" Dia. 

23 23H-02 PM/4¢ 80 73 28 30.0 1.0 20.0 700 30.0 17.0 2.000 

23 23H-05 PM/4¢ 5 5.1 6 30.0 1.0 20.0 1000 30.0 17.0 2.000 
23 23H-501 PM/4¢ 5 5.65 6 60.0 2.0 40.0 450 120.0 20.0 2.250 

23 23H·502 PM/4¢ 20 30.5 12 60.0 2.0 40.0 425 120.0 20.0 2.250 
23 23H·503 PM/4¢ 80 67 24 60.0 2.0 40.0 425 120.0 20.0 2.250 
23 23H-700 PM/4¢ 3 10 6 90.0 4.0 65.0 480 200.0 30.0 3.250 

1.80 34 34H·02 PM/4¢ 0.50 1.76 2 125.0 4.0 90.0 1100 375.0 45.0 2.500 

* 34 34H·501 PM/4¢ 20 65 14 140.0 6.0 100.0 500 550.0 50.0 2.437 
34 34H·507 PM/4¢ 150' 1025 35 140.0 6.0 100.0 500 550.0 50.0 2.437 
34 34H·508 PM/4<j> 10 25 a 140.0 6.0 100.0 500 550.0 50.0 2.437 
34 34H·509 PM/4<j> 4.50 20 5.5 140.0 6.0 100.0 500 550.0 50.0 2.437 
34 34H·51O PM/4<j> 0.50 1.5 2.0 140.0 6.0 lOO.O 550 550.0 50.0 2.437 

Size 11 - 1){." Dia. 

34 34H·700 PM/4<j> 0.70 4.0 3.0 280.0 10.0 200.0 800 1100.0 76.0 3.687 
34 34H·901 PM/4<j> 1.1 6.13 4.5 500.0 15.0 250.0 600 1800.0 150.0 5.312 Size 15 - 1~'" Dia. 

23 23H·300 PM/4<j> 3.0 12 6 35.0 3.0 24.0 425 120.0 30.0 3.25 
5° 23 23V·300 VR/4<j> 3.0 25 6 40.0 0 22.0 420 120.0 30.0 3.25 

* 34 34H·300 PM/4<j> 0.75 3.4 I 3 90.0 7 60.0 400 1200.0 75.0 3.687 

11 11RS-01 VR/4<j> 100 45 28 2.3 0 1.20 750 2.5 5.0 1.400 
7.5 0 15 15RS·03 VR/4<j> 55 47 28 8.0 0 5.0 1100 3.0 6.5 1.500 

20 20RS·01 VR/4<j> 20 47 ' 28 30.0 0 10.0 700 10.0 16.0 2.500 

8 08R-01 VR/4<j> 100 65 i 28 1.0 0 0.6 1400 0.18 1.8 1.000 
8 OaV·01 VR/3<j> 60 30 

I 28 1.3 a 0.50 1100 0.18 1.8 1.000 
11 11R-01 VR/4<j> 55 43 28 5.8 0 3.25 1040 1.0 4.7 1.625 

Size 18 - 13/4" Dia. 

11 11V·01 VR/3<j> 80 56 28 2.75 0 1.75 630 1.0 4.7 1.625 
15 15R-Ol VR/4<j> 35 60 28 8.0 0 4.50 1170 0.7 6.5 1.500 
15 15V·01 VR/3<j> 16 14 28 5.8 0 2.25 1000 0.6 6.5 1.500 

15° 18 18R·01 VR/4<j> 55 140 i 28 11.5 0 8.0 620 5.0 13.0 1.875 
20 20R·03 VR/4<j> 35 75 28 18.0 0 6.6 625 3.5 16.0 2.500 
20 20R·07 VR/4<j> 20 51 I 28 38.0 0 25.0 400 10.0 16.0 2.500 
20 20R-17 VR/4<;1> 10 16.7 , 28 40.0 0 30.0 700 10.0 16.0 2.500 
20 20V·01 VR/3<j> 10 30 : 28 50.0 0 13.6 475 10.0 16.0 2.500 
20 20V-03 VR/3<;1> 20 51.9 28 40.0 0 10.0 400 10.0 16.0 2.500 Size 20 - 2" Dia. 

20 20V·04 VR/3<;1> 15 36 28 25.0 0 5.0 750 3.5 16.0 2.500 

8 08M-01 PM/4<;1> 65 35 ' 28 1.0 0.10 0.35 700 0.3 1.75 1.000 
11 11M·01 PM/4¢ 45 14 I 28 2.5 0.20 1.50 425 1.2 4.5 1.625 

450 15 15M-01 PM/4<;1> 30 17.9 28 8.1 0.30 4.80 300 5.0 10.0 2.100 
18 18M-01 PM/4<j> 40 14 , 28 6.0 0.25 3.5 350 4.0 13.0 1.875 
20 20M·01 PM/4<;1> 12 13 : 28 15.0 0.40 8.7 300 15.0 16.0 2.500 

8 08P-02 PM/4<;1> 100 18 28 0.8 0.10 0.25 350 0.3 1.7.5 1.000 
11 11P-01 PM/4<j> 60 22 28 2.5 0.20 1.10 240 1.2 4.3 1.625 

90 0 15 15P-03 PM/4<j> 20 14.1 'I 28 11.0 0.30 7.0 175 5.0 10.0 2.100 
18 18P-01 PM/4<;1> 20 20 ; 28 8.0 0.25 6.0 260 4.0 13.0 1.875 
20 20P·03 PM/4<;1> 12 13 I 28 20.0 0.40 9.0 180 10.0 16.0 2.500 

Size 23 - 2Y,," Dia. 

• Rated response With appropriate resistors in series with windings. 

SYNCHRONOUS MOTORS ... @ 120 VAC, 60 HZ ... RATINGS AND CHARACTERISTICS 

Speed 
(rpm) Size 

72 23 
72 34 

200 23 
200 34 

ELECTRONIC 
ANCILLARIES 

SPECIAL 
STEPPERS 

Vol.2-636 

Model Torque 
Number (oz. in.) 

23H-600 25 
34H-600 100 

23H-400 25 
34H-400 50 

Pulse Source 

~ 
~ 

Encoder Motor 

Hated Rotor 
Res/¢ Current Inertia 
(ohms) (amps) (Gm. Cm') 

1100 .10 120 
300 .30 550 

430 .20 200 
215 .30 1100 

Five Phase Stepper 

Phase Shift Compo 

Weight Res. 
(oz.) Ohm/Walt 

20 500/5 
50 400/25 

30 
76 300/25 

Commercial Grade 
Stepper 

Cap. 
MFP/Voll. 

.75/330 
2.25/330 

3.75/330 

Length 
Max. 

2.250 
2.437 

3.250 
3.687 

COMPUTER DEVICES CORP. 
TEL. (213) 698-2595 TELEX 65·7478 

Size 34 - 33/s" Dia. 

Accelerating 
Decelerating 

Drive 

Hard Vacuum Environment 

11901' BURKE STREET I SANTA FE SPRINGS, CALIFORNIA 90670 

CATALOG PAGES: (Yol.1-301 to 1-972) (1101.2-301 to 2-1196) (YoU-301 to 3-1420) eem/1973 



SEC. 3500 0 MOTORS/ROTATING COMPONENTS 

REVERSIBLE AC MOTOR DRIVEN POTENTIOMETERS 
FOR USE IN • Home Entertainment Appliances • Instrumentation • Controls 

FEATURES 

• Available with all standard potentio
meters: Single, ganged or with power 
switch -dimensions change accordingly. 

• Magnetic clutch eliminates coasting 
and allows manual control independent 
of gear motor inertial load. 

SPECIFICATIONS 
Operating Voltage: 6, 12, 24, 117 V.A.C., 
or any specified 
Power Input: 5.5 Volt Amperes 
Output: Approximately 5.6 R.P.M. 
Torque at Potentiometer Shaft: 10 in./oz. 
minimum (with decoupler); 21 in./oz. 
minimum (without decoupler). 

• Long life expectancy • No lubrica
tion in normal use • Operates in any po
sition • Special terminal configurations 
available 

Reversing: Accomplished by switching capacitor as 
shown in hysteresis motor circuit diagram below. 
Dimensions: Length: 3.275" (not including shaft) 
Diameter: 1.531 

REVERSIBLE AC GEARHEAD MOTORS 
FOR USE WITH • Switches • Potentiometers • Projectors • Turret Drives 
• Ribbon Drives • Chart Drives • Turntable Drives • Business Machines • Displays 
SPECIFICATIONS • Light industrial and consumer product controls 
MECHA~ICAL. ,," ELECTRICAL 
Overall. Dimensions: Length: 3.275 (not including shaft) 0 er t' g Volt e' 117 It 
Diameter. 1531" P a In ag . vo s 

. . . '. AC, 60 cycles standard. Available 
S~IPPlng Weight: .~2 Ibs. .. . from 6 to 117 volts AC 60 cycles. 
Will meet normal Industnal environmental requirements. C 't . D d' t 
M f H' tit d d r I rib k t apaci or size: epen en on 
ou~ Ing: onzon ~ s an ~r ,ver Ica oP.lona; rac e input voltage. (Capacitor not 

provided for chass!s mounting and mounting control. supplied.) 
Output Torque: 14 In./oz. at 5.3 R.P.M. 

REVERSIBLE AC HYSTERESIS SYNCHRONOUS MOTORS 
FOR USE IN • Low Power Driving Mechanisms • Control Circuits • Timers • Fans 
• Entertainment Appliances • Scanning Devices • Stirring Devices • Cassette Drives 

FEATURES SPECIFICATIONS 
• Output shaft configuration can be specified. Operating Voltage: 6, 12, 117 V.A.C., 

Standard units provided with gear. or any specified. 
• Mounting arrangement can be varied to meet Power Input: 5.5 Volt Amperes 

customer requirements. 
• Self-lubricating bearings. CIRCUIT DIAGRAM 

Output: Approximately 1800 & 3600 R.P.M. 
Torque: 0.1 in./oz. min. 

• Aluminum housing. HYSTERESIS MOTOR E 
(YYYYI (YYYYI VOL1T~AGE 

• Long life expectancy. j I I--.J 
• Reversing accomplished by 1 ~ 24 

switching external capacitor ........J 1 . ~c 117 

as shown in circu it diagram. E (See Table) \ (See Table) 
_----~_4 ~~~aS~~~lied 

AC & DC STEPPING RELAYS 

C 
CAPACITANCE 

170 MFD 
50 MFD 
16 MFD 

.47 MFD 

C 
VOLTAGE 

20 
25 
50 

300 

FOR USE IN • Control Circuits • Television Controls • Hi-Fi, Stereo & Radio 
• Appliances • Telephone Devices • Coin Machines • Car Washes 
• Crystal Switching • Copy Machines • Medical Electronics • Computers 
• Coin-operated Laundry Equjpment • Programmers 
FOUR TYPES AVAILABLE • Uni-Directional A.C. & D.C. • Bi-Directional A.C. and D.C. 

SPECIFICATIONS 
ELECTRICAL MECHANICAL 
Operating Voltage: 6 V, 12 V, 24 V, 117 V Overall Dimensions: Height: 2.200" 

(AC or DC) Width: 2.190" 
Power Required: 2.5 watts with Plate Sequence Depth: 2.005" 

Switch (Fig. A); 4.5 watts with Wafer Sequence Shipping Weight: 0.27 Ibs. Uni-Directional; 
Switch (Fig. B). 0.40 Ibs. Bi-Directional 

Contact Arrangement: Single Pole 4, 6, 10, 12 or Will meet normal commercial 
13 throw sequence. Auxiliary power switch environmental requirements. 
oper!ltes at predetermined position of sequence. Standard auxiliary power switch 

Contact Rating: From Dry Circuit to 1 amp at 24 may be omitted. 
V.A.C.on Sequence Switch. Optional power Mounting: Vertical or horizontal using one 
switch 5 amps at 117 V.A.C. screw and two locating tabs. 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 801).645·9200 UN N. Y. STATE CALL COLLECT (516) 294-0990) 
DALE ELECTRONICS, INC., Box 180, Yankton, South Dakota 57078· Phone: 605-665-9301 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2 0 637 



Vol.2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

e 100·MILLION·CYCLEAPILON~FACED CLUTCH AND BRAKE 

INDUSTRIAL CLUTCH, 
AVAILABLE WITII ANTIBACKLASH 
ARMATURE ASSEMBLY. 

Model Torque Watts A B C D F G H K L M 

LLBF-
• Dust due to wear products substantially 

reduced . 
• Physically and electrically interchange· 

able with most conventional units. 
• Engineering available to establis-h life 

expectancy for specific. application. 

N P Q R S u v 
Lb. .015 .015 .005 Std. with .001 

.005 Std. Keyway .000 
.001 
.001 

.005 .010 .015 .015 
.015 

.015 

.015 
.015 .015 .010 .015 .015 Max. with .015 .015 
.015 .015 .010 .015 .015 Max. Keyway .015 .015 ± In. D.C. .015 .015 .005 .010 .015 

10 3 4 lIfa l1/a % ~. X U. X Js', .437 1.499 1.312 lie l1/a .718 .625 U. %, ~. Jf. lI4 X U. X Ji', 3f4 ¥a 
~~--~------~~----~ 

20 18 6 1'~. 1'~. sAl 3/a x %, x %. .750 2.436 2.125 31. 1'31, PAl 1.156 1.000 U. %, 31, sAl lI4 x U, X Js', 1~, 1% 

30 3li 8 2l1a 2l1a % % x %, X 3(4 1.000 2.874 2.500 ~. 2'1a 12Ji', 1.250 1.062 U. %, lI4 3/4 % x j{, x Ji', 1% 1,,-, 

40 ticr 10 2% 2sAl '131, '12 x~, X %, 1.061 3.499 3.125 31. 2'¥a I:'%, 1.437 1.250 U. %. 1/4 % X 'Ia x Ji', 1,,-. 13/4 

HYSTERESIS CLUTCHES/BRAKES 

K THO.' L DEEP SPACED 
1100 esc. APART ON M OIA 
B.C. BSC. 

HYB· 
HYSTERESIS 
BRAKES 

1E9'01~'" ~PlA'" :J]i G ------<H~ 

,-- ,D [A Efjl1 lUG. MIH. D F t oJ -j . 

B ~E B - '. ~~' - ~ -r= - -- .:q I l 

SPECIAL ENGINEERED UNITS 

A continuous slip device capable of providing precise, infinitely adjustable torque control. Units 
are basically direct current sensitive ... having excellent reliability, repeatability and linearity. 
Described below are some of the infinite variations of Hysteresis Brakes manufactured. Also avail· 
able are a similar wide variety of clutches. 

ENGINEERING SPECIFICATIONS 

A B C D F G H K L M 

SIZE ±.015 + .0000 + .0000 ±.005 ±.015 MIN. ±.015 ±.005 ±.D15 THD.28 MIN. BSe. -.0005 -.OOOS 
10 1.250 .1875 .3750 .020 .375 .500 2.125 .050 .900 4-40 .125 .687 
20 1.750 .1875 .5000 .020 .375 .500 2.030 .090 .765 4-40 .125 .687 
30 1.953 .1875 .5000 .020 .375 .500 2.280 .090 1.000 4-40 .125 .687 
35 2.093 .2500 .6250 .030 .500 .750 3.020 .090 1.200 6-32 .250 .937 
40 2.875 .2500 .6250 .030 .500 .750 3.415 .090 1.540 8-32 .312 1.000 
45 3.625 .3750 .8750 .062 .750 1.000 .4.155 .125 1.530 8-32 .312 1.500 
50 4.437 .5000 1.1250 .062 1.000 1.250 5.140 .150 2.000 10-32 .500 1.750 
55 5.484 .5000 1.1250 .062 1.000 1.250 5.175 .150 2.060 10-32 .562 1.750 

Information on sizes 70/85/120 rated at 750/1600/3000 oz. in. respectively, available on request. 

TECHNICAL DATA 10 20 30 35 40 45 50 55 
Torque-Oz. I n. Min. At Rated Voltage 4 8 20 35 60 125 210 425 
Watts-Max. At Rated Voltage At 25°C. 4.0 4.0 4.5 7.0 7.0 7.0 7.0 7.0 
Dissipation Capacity, Max. Avg.-Watts 5 10 15 20 50 80 120 150 
Maximum Recommended Speed (lnput)-RPM.' 3600 3600 3600 3600 3600 3600 3600 3600 
Moment Of Inertia-Oz. In. Sec.' x 10-' (Input) .144 .57 .58 1.4 1.64 12.7 30.6 91.3 
Drag Torque-Oz. In. Max. (De-energ. & Degaussed) .20 .20 .20 .30 .40 .70 1.0 1.0 
Weight-lb. Max. .3 .60 .80 1.2 2.6 4.1 7.8 12.5 

APILON®·FACEii CLUTCH 
TOOTH TYPE CLUTCH 

Special design to meet military 
reliability for airborne elec
tronics. Specifications include 
operation in an explosive vapor, 
temperat~re, altitude, viaration, 
salt spray and humidity environ
ments. 

DUPLEX BRAkE 
Compact Brake for use in a 
missile tape drive system. 
Hysteresis and friction brake 
with separate coils for excitation 
applied to a common shaft. 

BRAKE PACK 
Precision pre-aligned clutch I 
brake package eliminates in, 
stallation problems. Ball bearing 
supported shafts permit direct 
coupling or belt drives, Packs 
available. to house above, Com
mercial Models 10,20 an(f ~O. 

SUBMINIATURE CLUTCH & BRAKE 
Ultra precision clutch and brake 
units, combine excellence in design, 
materia Is, workmanship and relia. 
billty. All units contain precision ball 
bearings fully protected from mois· 
ture and contamination by special 
seals. Units meet government speci· 
fications for environmental tests. 
Infinite variations of design and 
mountings are available. 
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FRICTION-DISC ELECTRO-MECHANICAL 

CLUTCHES ~ BRAKES 
for MILITARY· AEROSPACE and INDUSTRIAL 0 COMMERCIAL 

INDUSTRIAL TYPE 
(Open Frame) 

These clutches and brakes 
are manufactured for .high 
volume utilization where cost 
is considered paramount. 
They are incorporated in 
copying machines, air con
ditioning equipment, sewing 
machines, automated ma
chine tools, packaging equip
ment and a host of other 
devices. Write for our latest 
Industrial Catalog illustrating 
a wide range of models and 
sizes for immediate delivery. 

INDUSTRIAL TYPE 
(Enclosed Frame) 

These types are hybrid or 
special units designed for 
particular applications. They 
would be incorporated when 
MIL-SPECS and close toler
ances are not essential, but 
where having a complete 
"self-contained" unit is de
sirable. Some of their usages 
are found in cassette tape 
decks, analog devices, actua· 
tors, and electro-mechanical 
sensing devices, etc. Write 
for further information and 
let us help solve your partic
ula r clutch Ibrake application. 

PRECISION 
INSTRUMENT 

TYPE 

The units shown in the OAC 
Catalog 2D are manufactured 
primarily to satisfy the high 
standards of military require
ments. (Similar to above il
lustration) Their above-stand
ard quality is further em
phasized by a high efficiency. 
to-size ratio. If precision is 
the need-then these are the 
instruments for you. Send or 
write for free cata log. 

OMNI-ACTION CONTROLS OFFERS THE MOST COMPLETE LINE 
OF FRICTION ELECTRO-MAGNETIC CLUTCHES & BRAKES 

SPECIAL APPLICATION 

These units have been designed for applications ranging from use in 
radiation resistant tape drives for Orbiting Satelite recorders, film 
drives for Moon probe, and high spe.ed aerial cameras, tape handlers 
for commercial computers to vibration-temperature sensors for sub
terrain seismology studies. 
It should be further mentioned that OAC has found that the large 
portion of todays market is in special application units and has geared 
itself to producing specials in the shortest possible time commensurate 
with quality, let OAC assist you with your special applications. 

SEND OR 
WRITE FOR 

CATALOG 
20 

OMNI·ACTION 
CONTROL DIV. I> DYNAMIC INSTRUMENT CORP. 

115 E. BETHPAGE ROAD 
PLAINVIEW, N. Y. 11803 
516 - 694·6000 

TWX 510-224-6482 CABLE ADDRESS "DYNINST" PLAINVIEW, N. Y. 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2 0 639 



A single source 
for the full range 
of rotating 
components 
More than 30 years of experience in 
designing, testing and building high 
quality, high performance, high reliabil
ity rotating components goes into every 
motor, gearmotor, fan and blower pro
duced by Eastern Air Devices. A wide 
range of standard models; plus a capa
city for producing custom engineered 
designs, make EAD the perfect single 
source for any requirement for drives 
or heat removal units. Included are in
duction, hysteresis and reluctance syn
chronous, torque, and stepping motors; 
in-line gearmotors and right angle re
ducers; axial flow fans and centrifugal 
blowers. Shown on these pages are 
representative samples of the line. 
For detailed data, contact Eastern Air 
Devices indicating application speci
fications. 

SERIES J15 
Output from 0 to 60 volts, with 
speeds from 0 to 12,000 rpm. Dur
able die cast construction, high 
output, low distortion and excel
lent linearity make this versatile 
and economical tachometer a nat
ural for industrial automation ap
plications. Conveyors, proceSSing 
machinery and machine tools are 
only a few of. the many applica
tions where this rugged device 
has proved its usefulness and re
liability. 

INDUCTION, TORQUE AND 
SYNCHRONOUS MOTORS 
EAD AND HOLTZER-CABOT induction, torque 
and synchronous motors are single or 3-phase, 
115 or 208 vac, 2 to 12-pole machines, offering 
up to V2 hp. 400 Hz models are also available. 
Typical applications include business equip
ment, computer peripherals, and other high per
formance devices. 

SIZE 25 
2J{. inch square or 2% inch di
ameter instrument motors for 
applications requiring high per
formance and high reliability in 
a small envelope size. 

SIZES 34 and 44 
3'l'. and 4% inches diameter. 
with single and multiple speeds 
at 50/60 Hz. DeSigned to meet 
high standards of performance 
and reliability in commercial ap
plications such as data proces
sing, copying and recording 
equipment. 

A standard line of sub-fractional DC motors 
with outputs up to /'40 hp and speeds up to 
5,000 rpm. Many variations of DC motors are 
available from our expanded line of Holtzer
Cabot motors. 

EAD AND HOLTZER-CABOT servo motors are 
available in both commercial and military de
signs for 60 or 400 cycle operation. Standard 
frame sizes are available with or without gear
heads; special requirements can be custom 
designed. 

TYPE L 
An AC induction motor having 
a low inertia rotor for fast 
starts, stops and reversals. Can 
be controlled by solid state or 
vacuum tube amplifiers. Avail· 
able in 3 stack lengths, with 
impedances of 30 to 6500 ohms. 

SIZES 10 to 23 
A complete line of precision 
servo motors for commercial 
and military applications ranging 
from sizes 10 to 23. Available 
with gearheads, tachometers, 
generators and potentiometers. 



STEPPING MOTORS 
EAD STEPPING MOTORS are of permanent 
magnet and variable reluctance designs with 
step angles of 1.8 to 90 degrees. They have 
exceptionally high torque values and stepping 
rates, and may be provided with electronic, 
mechanical or viscose damping features. 

SIZE 23 
2%, inch diameter PM 
stepping motor with 1.80 

step ang Ie. Slew rates 
of 10,000 pps obtainable, 
with torque ratings from 
50 to 100 oZ.-in. 

SIZE 34 
3% inch diameter PM 
stepping motor with 1.80 

step angle. Slew rates 
of 20,000 pps obtainable. 
Torque rates: 150 to 450 
oZ.-in. 

SIZES 8 to 20 
VR and PM stepping 
motors having 7.5, 10, 
15, 22.5, 30, 45, and 90 
degree step angles, with 
a wide range of voltages 
and torque ratings. 

EAD AND HOLTZER-CABOT gearmotors have 
frame sizes up to 6V2 inches diameter; electrical 
characteristics of 50, 60 and 400 Hz and DC; 
single phase, permanent split capacitor and poly
phase; and single and dual voltage. They are avail
able with a wide variety of standard mountings and 
gearhead ratios. 

SIZE 25 
2U. inch square synchronous 
and non-synchronous gear
motors, with speeds from 1 to 
600 rpm. Torque outputs are 
up to 140 oz.-in. for applica
tions requiring long service 
life with quiet operation. 

SIZE 34 
3% inch diameter synchronous 
and non-synchronous gear
motors with speeds from 2 to 
150 rpm and torque outputs 
up to 25 lb.-in. DeSigned for 
applications requiring quiet 
operation and long life. 

FANS AND BLOWERS 
EAD FANS AND BLOWERS represent the ac
cumulated design experience of building me
chanical heat removal units for a multitude of 
applications, both commercial and military. EAD 
axial and vane axial fans, and centrifugal blow
ers have aerodynamic characteristics to pro
duce the maximum air delivery. And because 
each is driven by an EAD motor, peak perform
ance and efficiency can be achieved. 

PROPELLER AND 
TUBE AXIAL FANS 
Offered in sizes up to 
12 inches in diameter, 
with air delivery up to 
1500 cfm. 

VANE AXIAL FANS 
Available in lV2, 2, and 
4% inch diameters, de
livering from 3 to 500 
cfm at high static pres
sures. 

CENTRIFUGAL 
BLOWERS 
Single and duplex blow
ers deliver from 3 to 
1000 cfm at static pres
sures up to 10 inches of 
water. 

TYPE M 
IN-LINE GEARMOTOR 
Rated for Class I service, this 
unit is available in 3 sizes 
developing up to 50 in.-Ib. 
and speeds from 1 to 300 rpm. 
It is designed for service in
stallations requiring a com
pact, in-line drive. 

RIGHT-ANGLE 
GEARMOTORS 
A complete line of single and 
double reduction right-angle 
gearmotors supplied with uni
versal, direct-current and al
ternating-current induction 
drive motors. These units have 
output torque up to 90 in.-Ib. 
and speed range from 1 to 
500 rpm. 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vo1.2·S41 
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SLIP RING ASSEMBLIES 
SfANDARD MODELS FROM THE FABRICAST CATALOG with BORE SIZES THRU 8 INCHES 

WRITE OR PHONE FOR THE FABRICAST CATALOG 

Fabricast, I::r.I..c. MANUFACTURERS OF SLIP RING ASSEMBLIES 

2517 SEAMAN AVENUE, SOUTH EL MONTE, CALI F. 91733 Phone 213/443·3247 (S. EI Monte/Los Angeles) 

Vo1.2· 642 CATALOG PAGES: (Vol.1·301 to 1·972) (VoI.2·301 to 2·1196) (Vol.~·301 to 3·1420) eem/1973 
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WRITE OR PHONE FOR THE FABRICAST CATALOG 

Fa, brica,st, I::r.1.c. MANUFACTURERS OF SLIP RING ASSEMBLIES 

2517 SEAMAN AVENUE, SOUTH EL MONTE, CALIF. 91733 Phone 213/443-3247 (S. EI Monte/LosAnge1es) 

eem/1973 See YELLOW SECTION f9r Local Sales and D.istributors' Offices Vo1.2-643 
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BRUSH ASSEMBLIES 

WRITE OR PHONE FOR THE FABRICAST CATALOG 

Fabricast, I::r.Lc. MANUFACTURERS OF SLIP RING ASSEMijLlES 

2517 SEAMAN AVENUE, SOUTH EL MONTE. CALI F. 91733 Phone 213/443·3247 (S. EI Monte/Los Angeles) 
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HYSTERESIS CLUTCHES & BRAKES 
offer maximum reliability - smooth clutching - minimum maintenance. They are 
ideal for tension control and power absorption devices where smooth variable 
slip torque is required. Torque is proportional to control current. Clutch-brake 
combinations and fixed field clutches also available. 

SPECIFICATIONS MODELS 
PMCo& PMC·1& PMC·. PMCo120 PMC·175 PMC·325 
PMI·8 PMI·18 PMI·35 PMI·120 PM8-175 PMI·325 

TORQUE· RATED OZ. IN. 8 18 .. 35 120 175 325 
OUTPUT INERTIA SLUG "2 1.55110.· 3.03110..· 6.3110·· 5.4110.5 1.511.4 2.011.4 
CONTROL WAnAGE 2.5 4.5 12 5 3 7 

PMC·.75K PMC·1.5K PMC·3K PMC·5K 
PMI·.75K PMI·1.5K PMI·3K PMB-5K 

750 1500 3000 5000 
8.311.3 1.2611002 2." 1 1o.z 4.05110'-

8.1 17 25 • t-A-J 
--r"!-, --qBRAKEh :::::::=~,=1 = 

I~ Cl~ 
t ~ A 

PMCo& PMi:-1& PMC·. PMC·120 PMC·175.PMC·325 PMC·.75K PMC·1.5K. PMC·3K PMC·5K 
PMI·' PMI·1. PMI·35 PMI·120 PM8-175 PMI·325 PMI· 75K PMI·1 5K PMI·3K PMB-5K 

.76 .81 1.72 1.53 1.98 2.06 3.62 5.83 4.37 5.12 

81 .187 .187 .250 .375 .500 .500 .75 .875 .786 1.181 

/-A-1 82 .375 .375 .500 .625 .750 .750 1.312 1.500 1.000 1.181 

L~ h a, f Cl 2.12 2.15 3.82 3.96 4.37 5.15 6.37 10.00 10.04 12.12 

,-~:~H:~=f=! Cz 2.93 2.84 4.41 4.64 5.40 5.75 8.12 11.06 9.63 9.87 

D 1.75 1.93 2.46 3.62 4.43 5.48 7.25 8.50 12.00 14.00 

FRICTION CLUTCHES & BRAKES - FLANGE MOUNTED 
LOW COST-HIGH TORQUE-LOW CONTROL POWER-FAST RESPONSE-MIN. EFFECT BY AMBIENTS 

SPECIFICATIONS MODELS 

FC·25 FFC·3S FFC-60 FFC·110 FFC-48D FFC·!lIO FFC·3.5K 
FI·25 FFB·35 FFB·.O FFI·180 FFI-480 FFI·!l60 FFI·3.5K 

TORQUE· RATED OZ. IN. 25 35 60 180 480 880 350D 
OUTPUT INERTIA· SLua ".- 1.08 1 1Q-11 2110" 2.1 1 1Q-11 5.11 11 •• 1.7 1 1IJ-S '.56110.5 5.'.11.' 
CONTROL WATTAGE 3 • :u • 

FAIL-SAFE BRAKES I 
FOR POSITIVE SHAFT BRAKI NG WHEN POWER FAI LS PREVENTS 

CREEPING. COASTING. HUNTING 

Torque Ranges 8' to 7000 oz. in. 

NEW! 
ADJUSTA·TORQ 

CLUTCHES & BRAKES 
• CONSTANT REPEATABLE SLIP 

TORQUE 

• LIFE LIMITED ONLY BY BEARINGS 

• CAN BE RUN IN OIL 

USE AS A TORQUE LIMITING SLIP DEVICE, CLUTCH COUPLING, 
CONSTANT DRAG BRAKE OR IN TENSIONING APPLICATIONS. 

10 10 30 

CROWN TOOTH 
CLUTCHES & BRAKES 

MAX. TORQUE - MIN. SIZE POSITIVE ENGAGEMENT 
LOW CONTROL POWER - FAST RESPONSE 

NEW! 
PERMANENT MAGNET 

TEXTILE TENSION BRAKES 
• CONSTANT PRESET TENSION 
• MANUAL ADJUSTABLE TORQUE 

0·3 OZ. IN. OR 0·10 OZ. IN. 

PROVIDE SMOOTH, REPEATABLE 
TENSION FOR YA,RN. FIBER AND FINE WIRE. 

SPECIALS 
GEMCOR WILL DESIGN NEW UNITS OR MODIFY EXISTING UNITS TO SUIT CUSTOMER'S 
SPECIAL REQUIREMENTS. THIS SERVICE IS AVAILABLE ON HYSTERESIS, FRICTION AND 
PERMANENT MAGNET TYPES. 
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ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

AC and DC MOTORS 
AND GEAR-MOTORS 

DC Motors 
For' general duty on variable- or constant-speed applications where the power supply IS doc or 
where a-c/ doc conversion is used for controlled speeds. Also ideal for reversing applications. Type 
Be direct-current motors will start, accelerate, and run fractional-horsepower devices smoothly and 
easily. They are available in open, totally enclosed, explosion-proof, and severe-duty enclosures with 
solid base, round frame, or end mounting in most ratings. Special-purpose type motors are also 
available for full- and half-wave rectified power drives. For complete information, write for 
Bulletin GEA-8264. 

Reel-Drive Motors 

GE's full line of fhp direct-current motors includes three frame sizes widely used for reel drives: 
3.4", 4%", and 61(0" diameters. Special end mountings and shaft extensions meet exacting 
application requirements. Series, split-series, compound, shunt, and compensated-shunt winding 
designs offer a broad design choice. Stall torque ratings from 3 to 120 ounce-feet and higher 
span various application needs, and motor voltage requirements are normally matched to your 
system design. 

New Permanent Magnet Motors 
GE's new BPA-34 permanent-magnet motors are smaller and lighter than comparable wound-field 
motors of the same rating. Permanent magnets replace field windings, eliminating the need for 
field power supply and the chance of field-winding failure or burnout; and with battery power 
efficiency is increased, battery drain decreased. Two leads from power supply reduce connect and 
disconnect time. The motor features double shielded ball bearings and Class B·R insulation system 
that meets NEMA and USA Standards for Class B, and is recognized by UL for up to 130 C hot spot 
temperature. 

In 3.4-inch-diameter totally enclosed frame, the BPA-34 is available in face, flange, or welded-base 
design for 115 volts doc with modifications from 6 volts doc. Speed-torque is linear, producing a 
doc rating of about :/3 hp at 3450 rpm, V5 hp at 1725 rpm, and 1/7 hp at 1140 rpm on a 
continuous basis. 

The BPA-34 is ideally suited for such applications as copy machines, tape reel drives, printers, and 
filing equipment, and for any other equipment utilizing variable-speed drives or battery power where 
size and weight are critical. 

N EMA 48- and 56-Frame 
A-c Induction Motors 
Dependable Form G Motors in Thousands of Variations 
Form G a-c induction motors are available in most any electrical type, enclosure, and mounting in a 
variety of ratings from 1/20 to 5 hp for a complete range of commeroial/industrial applications. 
For complete information write for Bulletin GEC-50DO. 

Small, Compact, A-c Induction Motors 
Provide High Power in a Lightweight Package 
Small in size, but high in reliability, General Electric compact, powerful, a-c induction motors are 
available in ranges from 25 mhp to ljz horsepower. These reversible motors provide consistent, 
quiet, long-life operation in any mounting position. Synchronous motors for constant-speed appli
cations are available in 3- and 3~8-inch diameter models. Special designs can be provided 
for various torque motor applications such as tape reel drives. For dimensions, features, ratings, 
and application information, write for Bulletin GEA-8254. 
Typical Electronic Applications: Computer memory drums, tape reels, capstans, disc filers, card 
stackers, card printers, card punchers, and data cells. 

Mina-Gear™ Motors 
Right-Angle and Parallel-Shaft 
A compact, dependable, lightweight line of gear-motors with. a flexible range of speeds, ratios, 
motor types, and frame sizes. Right-angle gear-motors are rated 1/40- to l/2-hp with gear ratios 
of 102:1 to 11:1 with output speeds from 323 to 8 rpm. Parallel-shaft designs ar@ of lightweight 
construction with aluminum gear housing and motor endshields. Ratings from 15 mhp to 1/6 ho 
with gear ratios of 195:1 to 4:1 and with output speeds from 417 to 8 rpm in two gear sizes. Mina-Gea'r 
motors offer you years of efficient operation, and are ideal for sllch devices as printing and office 
machines, medical equipment, door operators, and vending machines, and for many other applications 
requiring a compact design with relatively high-torque capability. For complete information on 
right-angle write for Bulletin GEA-7839; for parallel-shaft, Bulletin GEP-466. 

For complete information contact your nearhy G E Sales Office, or 
write to General Electric Co .. Section 998-60. Schenectady. N. Y. 12345. GENERAL e ELECTRIC 
Vol.2·646 CATALOG PAGES: (Vol.1·3Dl to 1·972) (VoI,2·301 to 2-1196) (VoI,3-301 to 3·1420) eem!1973 
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IIIUEI &IRIUlllllmli BIQSMEI and 
IRQIM &: 11111 .. IIRa IISSEIIBI1I15 ••. 

GRAPHALLOY BRUSHES 
are used on such equipment as .•. SERVO SYSTEMS • SYNCHROS 
• C.HOPPERS • RADAR· GYROS • INVERTERS· THERMOCOUPLE 
and STRAIN GAGE CIRCUITS • GUIDED MISSILES PULSE 
SYSTEMS· DIGITAL COMPUTERS· WAVE GUIDES· SONAR 
• TRANSDUCERS· TORQUE INDICATORS 

BRUSH HOLDER 
and CAP 

za. 
~C 
:oV 
Iii .. 

i!i 
Ii 
~ .. z:0" 
;~ 
.0 . '" 

Tapered Insulating Bushing Brass Body 

Other Sizes 
Available 

B c D G 

e 
~ 
Cw 
o~ 
.. 0 .. '" 

\ 
I 
I 
\ 
\ 
I 

14326 Ifr" sq. '/16" 1%2" 1/16' .437" 1fa" '/16" .404" .418" .281" 25j,," .129" I 
11509t '/",," sq. 1/4' "j,," 1/16" .437" 7fa" '/16" .404" .418" .281" 25j,," .160" \. 
11570t '/16" sq. 1/4" 7/16' 1/16" .484" 7fa" '/16" .441" .451" .313" 25j,," .193" ! 
191111t If4'X'/16" '/16" '/16" 1/." .616" lV16" '/16" .561" .573" .438" W16" .256x.193" 
11527t if.' sq. '/16" '/16" 1/." .6.16" 1'/16" '/16" .561" .573" .438" 1'/16" .256" l 
14292t '/." X 1/4' 7/16" 4%4" 1/." .718" 17/16" IJ;." .672" .682" .533" 1'116" .382x.256" 
12166t 'Is" sq. 7/16' "/16" Ifa" .921" 1"/16" 1/4' .813" .828" .628" 1%" .382" 
31392t if," sq. '/16" Iifa" 1/." 1.237" 1"/16" 1/4' 1.126" 1.141" .878" 1'/16" .503" 
35439t %" x W' 7/s" 1.'%.' 'Is" 1.661" 21j,," 'II" 1.508" 1.528" 1.253" ]2'/,," .753" 
35440t %" sq. 1fs" 1'%4 Ifa" 1.661" 2'1,," '/16" 1.508" 1.528" 1.253" 1'%," .753" 

tShunts are provided. *"'Mountlng hole diameter for brush holder dimension D. 

Request and fill in Brush Inquiry Sheet, Form 109, so that we can supply 
the proper grade of brush material. 

BRUSH 
ASSEMBLfES 

CONTACTS 

135-6 

GRAPHALLOY, because of its inher
ent non-welding and arc-quenching 
characteristics, is used widely for 
contacts. Ask for Data Sheet 950. 

Replace oil
lubricated bush
ings in synchros, 
instruments, tim
ers and missiles. 

Advantages: I) Lower friction at 
room temperatures. 2) No oil to 
solidify at low temperatures. 3) No 
oil to carbonize at prolonged ele
vated temperatures. 

Ask for Data Sheets 270 and 277 
on Miniature Bronze-GRAPHALLOY 
Bushings. 

CONNECTORS (garter 
springs) 

These silver-plated 
coil spring Connec
tors make for posi o 
tive electrical connection to the 
brass body of the brush holder by 
snapping into the groove on. the 
holder. The connecting lead can be 
pre-soldered to the COll.nector. 

GARTER SPRING 
CONNECTORS 

127·9 
127-9 
127-10 
127-14 
127-14 
127-18 
127-20 
127-24 
127-32 
127-32 

BRUSH 
SIZE 

Ifa" sq. 
'/,," sq. 
'/16" sq. 

IA"x'/16" 
IA"sq. 

'Is" x IA" 
'I." sq. 
if,"sq. 

%"xW' 
%"sq. 

BRUSH 
HOLDER NO. 

14326 
11509 
11570 
19011 
11527 
14292 
12166 
31392 
35439 
35440 

CLUTCH fACINGS and 
CLUTCH GEAR ASSEMBLIES 

Torque remains 
same within close 
operating limits 
despite changes in 
temperature and humidity. For in
strumentation, guided missiles, con
stant friction devices. 

Silver GRAPHALLOY .Brushes have been widely used because 
of LOW and CONSTANT CONTACT DROP. EXTREMELY LOW ELEC
TRICAL NOISE and LONG LIFE. Over 200 grades are now serving 
in a wide variety of applications. Silver GRAPHALLOY Brushes 
on 1;2" -diameter coin silver slip rings have operated successfully 
in highly critical electrical circuits at speeds up to 100,000 R.P.M. 
Our Engineering Department will assist in determining the exact 
grade of GRAPHALLOY for your needs. Ask for ol,lr Brush Inquiry 
Form 109 . 

SLIP RINGS 
Solid Coin Silver 

Standard Coin Silver Slip Rings, 
both cylindrical and /lat types, are 
illustrated at right. We recommend 
the cylindrical type rings with three 
brushes p~r ring ... spaced at 1200 • 

The cylindrical type are designed 
for press fitting over standard steel 
shafting. The flat type rings are de
signed for nesting either on an insu
lated plate or for molding into 
insulation. Insulated slip rings of 
either type or slip-ring assemblies 
can be furnished with leads attacJ:!ed. 

Model3J9 

CYLINDRICAL 

SLIP-RING 
assembly 

Solid Coin 
Silver Rings 

=====0.0. 
MODEL RINGS LENGTH Slip-ring 15/s" 

Terminal 4" 
319-4 
319-6 
319-10 
319·14 

4 2'/16" 
6 35/16" 

10 4 "/I 6" 

14 6'116" 

Assembly 1.0.: 
.814" /.813" 

Range: Same as 
. for Model 399 

Model 409 
fLAT SLIP-RING 

assembly 

r1ll==&~~~Lr A -, 

Solid Coin 
Silver Rings Hub: 0.0. 2" 

===== 1.0. 1.753"/ 
OVERALL 

MODEL RINGS O.D.-"A" 

409-2 
409·4 
<109-6 
409·10 

2 5W' 
4 7" 
6 8112" 

10 11'12" 

1.751" 
Length IYs" 

T05 amps., 
125 v. 

More rings on 
application. 

SPRING BINDING POSTS 

~~~::: ::, ~~u:~:/a,ed Cap) I,. ' 
Also Miniafure Spr'ns Typel 

19185 22978 

fiat type C .. -_ ........ :).. No. 168 Series 

, '10 20" 0.0. 

Standard "Flat" rings have 1,4" ra
dial contact surfaae and I/S" radial 
spacing between adjacent rings. 

No. 116 Series 
cylindrical type 

1036" 0.0. 

Copper Slip Rings, ." 
fiat or ~ 

cylindrical, 10"j 
are available. .",!!!!;t~l(, }~'!-

t~"!Ii ... < '#:"t;'jJ 

Model 399 BRUSH and 
SLlP·RING assembly 

bolt slot distances ... z 
~ 

3 
CL to CL el. 

lS ~! 0 z 
:e ii WIDTH LENGTH : ~ 

399·4 4 4112" 7%" 13W' 
399·6 6 4W' 8112" 14" 
399·10 10 4W' 10" 16" 
399·14 14 411," l1W' 18" 

Specifications: Width 6102" -Height 
6102" .Shaft CL above base 3%". 

Applications: from strain gage or 
thermocouple up to 5 amperes, 
125 volts, 250°F. 

Speeds to 5,000 RPM. 
Three Silver-GRAPHALLOY Brushes 

per solid coin silver slip ring. 
Extraneous noise level low. 
Rugged in design and construction. 
Readily connected mechanically 

and electrically. 
Complete coupling provided for 

1%.' shaft. 
More rings and higher speeds avail

able upon application. 

Write 
for 

data 
sheets 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2·647 
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In d us t r Ie s 

P.O. BOX 4538l" • S.E. STATION • TULSA, OKLAHOMA 74145 
(918) 663-0110 TWX 910-845-2129 PMDC MOTORS 

Series 9 - 0.9 PMDC Gearmotors 
The Rotamec line of 0.9 PMDC Instrument Gearmotors is comprised of the standard, 
field-proved line of .9 motors in combination with Rotamec's comprehensive family 
of gearheads. 

All Motors feature 7-bar commutation, shielded field type magnets, life-lubricated 
ball or sintered bronze bearings, stainless steel shaft and end bells, black oxide 
treated housihg, and armatures with fungus resistant varnish applied under vacuum 
impregnation. Minimum axial and radial shaft end play is standard. 

Gearheads feature output torques to 500 in.-oz., stainless steel shafts and end 
bells, planetary gears, and four standard mounting configurations. 

Optional extras include mil spec filters, special shaft and mounting configurations, 
and very low rollover voltage characteristics, as well as special electrical and 
mechanical designs. 

All gearmotors are designed to meet the requirements of MIL-M-86098. RFI 
filters for conformance with MIL standard can be provided on order. 

Motor 
Features 
SIZE: .9" diameter. See dimension table. 
POWER: 1/250 hp continuous duty at 
8,000 to 18,500 rpm. Higher speeds are 
available at reduced life levels. 
PROTECTION: Black oxide. Housing: 
treatment conforms to Mil-C-13924A. 
Armature: Fungus resistant varnish ap
plied under vacuum impregnation. 
MAGNETS: Shielded field construction. 
BEARINGS: Ball bearings_ Standard lu
bricant conforms to MiI-G-3278A, or sin
tered Bronze Bearings. 

ARMATURE: Inertia: 3.8 gm. cm2, seven 
bar commutation, low ripple. 
BRUSHES: Selected to suit application. 
Available for the simplest to the most 
demanding jobs from undersea to rari
fied atmosphere conditions. 
SHAFT: 416 Condition H Stainless Steel. 
END BELL: Stainless Steel. 
ELECTRICAL CONNECTIONS: Solder 
Terminals. 
REVERSIBILITY: Rotation reverses when 
input polarity is reversed. 
MOUNTING: Tapped holes in front end 
bell. See drawing_ 

Super PMDC Motors ¥s PMDC Gearmotors 
The Super "Va (Type 917) and 1 V4 (Type 
810) subfractional horsepower PMDC 
motors are equivalent in torque and out
put to many standard 1 V4 and 1 V2 mo
tors now available. The major advan
tages of these units are the savings in 
weight, space, and power consumption. 
In addition, for most applications they 
are considerably more economical than 
equivalent larger motors. 

Designed for long life in both military 
and commercial applications, they fea
ture rugged design, sturdy construction, 
and reliable performance. Seven bar 
commutation and stabilized high energy 
magnet insure smooth operation with a 
minimum of cogging. 

Size 9 Square PMDC 
Gearmotors 

¥s Dia PMDC Motor 
and A.C. Tachometer 

The Rotamec line of "Va PMDC Instru
ment Gearmotors is comprised of the 
standard, field-proved line of 7/8 motors 
in combination with Rotamec's compre
hensive family of gearheads. 

All motors feature 7-bar commutation, 
stabilized high-energy magnets, double 
shielded, life-lubricated ball bearings, 
stainless steel shaft and end bells, 
iridite treated housing, and armatures 
with fungus resistant varnish applied 
under vacuum impregnation. Minimum 
axial and radial shaft end play is stand
ard. 

Gearheads and options please consult 
the factory. 

Size 30 PMDC Motor 
and Tachomeetr 

Shown here are only a few of the complete line of PMDC motors available from Hathaway. Many other types, including military 
and commercial versions are available_ Our engineering and production departments are staffed to supply special motors to 
suit your specific requirements. 

Vol.2·S48 CATALOG PAGES: (Vol.1·301 to 1·972) (VoI.2·301 to 2·1196) (VoI.3·301 to 3·1420) eem/1973 



SEC. 3500 0 MOTORS/ ROTATING COMPONENTS 

FHP motors from IMC Magnetics Corp. 
Eastern Division ... 

Precision, power, performance. 

Whatever your motor requirements, chances are IMC 
Eastern Division has a pre-engineered design to meet them. 
If not, we will custom engineer to your exact specifications. 

IMC offers a complete range of motor types, sizes and 
performance characteristics. 

Hysteresis synchronous, polarized and reluctance synchro
nous, induction, torque, and servo motors. 50, 60 400, 800 
and 1000 Hz, multi-Hz and variable frequency types. Stand
ard voltages from 13 to 230 V, single, 2 and 3-phase. Models 
include totally enclosed and open frame designs with or 
without internal cooling. Base, face, flange and servo 
mountings. Shafts offset, double-ended, with slots, keyways, 
tapers, etc. at customer option. 

The tables below provide a few typical examples of IMC 
Eastern Division motor capability. For additional data on 
these designs, information on your individual requirements, 
or application engineering assistance, contact us at IMC 
Magnetics Corp., Eastern Division, 570 Main St., Westbury, 
New York 11590. Tel. (516) 334-707IJ, TWX 510-222-4469. 

eem/1973 

[<Jlh.t3 
INDUCTION 

Fre- Rated Power Dimensions CTyp.) (inches) 
Motor No. Voltage quency Corrent Torque Speed Poles H.P. Input Housing Housing 

Size Type (VAC) (Hz) (A) (oz-In) (rpm) (No.) Rated (Watts) 0.0. length 
BegOS B04 115 400 .075 .IB 18000 2 1/350 B .937 1.178 
Bel30l 1330 115 400 .16 1.0 10500 4 1/90 17 1.500 1.468 
BTl310 1972 200 400 .07 .25 20000 2 1/200 10 1.500 1.768 
BelS07 520 115 60 .06 .10 3000 2 1/3000 6.5 1.700 1.703 
BC1511 33B 115 60 .095 .90 1400 4 1/800 12 1.700 2.103 
FBC1615 101 115 400 .10 J.H 8500 4 1/30 15 2.000 3.000 
BC221a 1246 115 60 .31 5.0 3300 2 1/60 35 2.750 2.437 
BC2210 1382 115 60 .45 7.5 3300 2 1/40 44 2.750 2.437 
BC2305 2151 115 60 .065 0.75 1200 4 1/1100 7 2.500 1.500 
BC2910 2030 115 60 .2B 9.0 1600 4 1/70 30 3.312 3.1S7 
fBC2922 507 115 400 2.6 28.5 7000 6 1/5 300 3.312 5.312 
fBC3815 1392 220 60 1.4 64.0 2600 2 1/6 300 4.375 5.71S 
FBT4525 1635 20B 60 4.5 375.0 3400 2 1·1/4 1400 5.375 7.062 
FBT4530 1095 20B 400 12.0 510.0 5800 B 3 2700 5.375 7.281 
FBT4625 1820 20B 60 5.0 500.0 3400 2 1.7 1600 5.375 7.062 

HYSTERESIS & RELUCTANCE SYNCHRONOUS 
Fre- Rated Start Input Dimensions (Typ.) (inch.s) 

Motor No. 
Size 

Volts queney Current Torque Torque Speed Poles H. P. Power Housing Housing 

(:!---~~-~--~:J;i-'5"-)--,(",oz,,,~~~n2"')5 (o~ci~~ ~r:~~ (~o.) 1~~;e:O (W~~9S) 0~7~O ~~~~h Type 
BC703H 
BC905H 
BCI00TH 
BT1210H 
BC130TH 
BC1404H 
BC1510H 
FBC1610H 
FBC1615H 
BC230TH 
FBC2922H 
FBC3825H 
FBC3S30H 
FBC4530H 
FBT4545H 

1787 
1032 
1316 
1272 

26 400 .210 .070 .10 8000 6 1/1800 4.7 0.937 1.178 
26 400 .23 .055 .027 8000 6 1/2270 4.7 1.062 1.375 
26 60 .28 .38 .59 3600 2 1/730 10.0 1.300 1.707 

4.9 
1549 
1954 
1832 

633 
1900 
2049 
2095 

749 
2147 

115 400 .11 .36 .360 12000 4 1/230 11.0 1.500 1.468 
115 400 .05 .16 .11 8000 6 1/780 5.7 1.437 1.363 
115 400 .21 .40 .45 8000 6 1/300 15.0 1.700 2.003 
115 400 .24 .90 .6 6000 8 1/350 26.0 2.000 2.500 
115 400 1.20 1.9 2.3 12000 4 1/44 98.0 2.000 3.000 
115 60 .25 1.5 3.0 3600 2 1/180 28.0 2.500 1.750 
115 60 1.8 35.0 44.0 1800 4 1/16 150.0 3.312 5.312 
115 50 1.9 60.0 86.0 1500 4 1/11 160.0 4.375 6.71S 
115 60 2.41 74.0 n.O 1800 4 1/8 214.0 4.375 7.218 
115 60 2.8 100.0 150.0 1200 6 1/8 210.0 5.375 7.562 

1691 208 6~0 __ ~3~.6~ __ ~I~BO~.0~_~43~2~.0~_.~I~B~00~_~4 __ I~/~3 ____ ~4~3~0.~0~_~5~.3~7~5 __ ~9~.0~6~2_ 

TORQUE 
------rre'.. S"t."II.------.cSt"'."II-'N"o~LOcc.C>d---------- Duty Dlm.nsions (Typ.) (inches) 

Motor No. Volts quene)' Current Torque Speed 

BT~~~;,,;~----,T;~; .. ""I~~~-8~-·~L ~t;;~lt- _(_O_Z'.i_~~ (~~~d 
BTlOlT 948 115/33 400 .05/.14 .26 5900 
BC907T 1835 115 400 .05 .27 7000 
BTl005T 1687 115/36 400 .05/.16 .66 6200 
BT1210T 1273 26 60 .35 1.9 3300 
BC1307T 162 115 400 .17 1.25 5000 
BC131lT 330 lIS 400 .45 3.8 5500 
BT1406T S99 24/24 60 .24/.24 1.7 1600 
BC1501T 96 115 60 .105 2.7 1650 
BC1511T 338 115 60 .088 2.6 1600 
BC1615T 347 115 400 1.4 9.0 10000 
BTl61ST 629 200 400 1.26 19.0 7300 
BC2210T 1197 24 60 0.67 3.4 725 
BC2929T 440 lIS 60 1.36 72.0 1100 
FBC3825T 1208 115 60 1.3 110.0 830 
FBC3830T 881 115 50 1.8 156.0 900 
BC4520T 1718 115 60 2.7 250.0 810 
BC4530T _~1,,-7-,-77,---_~115 SO 4.0 320.0 900 

Poles 
(No.) 

6 
6 
6 
6 
2 
B 
B 
4 
4 
4 
4 
6 
B 
6 
B 
6 
B 
6 

stall 
Watts 
1.6/1.7 
3.4/3,0 

5.0 
3.4/3.5 

15.0 
19.0 
60.0 

4.6/4.4 
12.S 
10.7 

140.0 
290.0 

16.0 
14S.0 
142.0 
204.0 
305.0 
370.0 

No Load Cycle Housing Housing 
Watts Class HOle 0.0. length 

1.3/1.4 cont. 0.7S0 0.765 
3.0/2.5 cont. 0.7S0 1.165 

3.6 cont. 1.000 1.496 
1.6/1.5 cont. 1.062 1.175 

7.9 SO 1.300 1.707 
18.0 40 1.500 1.468 
60.0 15 1.500 1.868 

4.7/4,S cont. '1.437 1.563 
13.0 cont. 1.700 1.703 
10.S cont. 1.700 2.103 
92.0 12 1.750 2.703 
64.0 7 1.7S0 2.703 
IS.0 cont. 2.750 2.437 

120.0 30 3.312 5.125 
100.0 S5 4.375 6.718 
140.0 40 4.375 7.218 
220.0 35 5.375 6.S62 

_-'2"'55,.,.0"--__ -'3"'0 __ -"5.=375 7.562 

ALPHA MAX-LOW INERTIA DC SERVO MOTOR 
Available with integrally mounted incremental encoder or 
DC tachometer. AlSo with forced air internal cooling. 

Dimensions 
Motor No. 

Size 
IM4000 

Torque 
Constant 

(oz-in/Amp.) 
6.0 

A~~l~~;e 
(oz-i~sec2.) 

.00039 

Armature 
Inductance 

(mierohenries) 

Rated Power 
Output 
(Watts) 

92 

Terminal 
Resistance 

(Ohms) 
0.9 

Housing 0.0. Housing length 
(inches) 

< 100 3.980 3.46 

SERVO MOTORS 
Motor-generators, motor-tachometers in BuOrd sizes 5-18. 
All available with precision gearheads. 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645·9200 
UN N. Y. STATE CALL COLLECT (5161 294·09901 

Our Driver Manual. 
It's your license to control all driving 
situations, free for the asking. 
100 pages of detailed motor 
specifications, comprehensive theory a~d 
applications information (ref. cat. #EMlstr.j. 
From IMC Eastern Division. 

See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2 0 649 
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JENNINGS MOTORS 
INDUSTRIAL PRODUCTS ITT 970 McLAUGHLIN AVENUE. SAN JOSE. CALIFORNIA 95116 
PHONE, (408) 292·4025 TWX, 910·338·0159. TElEX, 34·6311 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 800-645·9200 liN N. Y. STATE CALL COLLECT (5161 294-09901 
DC GEARED MOTORS 

Precision miniature motors and miniature geared motors of the 
"DunkermotoreJl" range offer an answer to almost every drive problem. 
High p~rformimce battery motors (series GK) as d.c. motors with per· 
manent magnet field and iron·free rotor (patented), Their high degree of 
efficiency makes these motors especially suitable for battery driven 
equipment. 
Battery motors (series GVEl for normal requirements are d.c. motors with 
permanent ring magnet and iron armature with 8 coils. 
D.C. motors (series GR) are constructed as iron armature units with per· 
manent magnet field. having a shunt characteristic and a high efficiency. 
They are successfully employed where varying speeds and high starting 
torques are desired. These motors can be speed controlled by varying 
the supply voltage (contact·free by use of a.c. or d.c. tachogenerators). 
All d.c. miniature motors are available as production models with various 
gear designs: 
1. Spur gears in enclosed cylindrical housings with central drive (ZGR) 
2. Spur gears in enclosed rectangular housings (Zm 
3. Spur gears in open rectangular housings (PZG) 
4. Worm gears in enclosed rectangular housings (Sm, also with angle 

drive. 
The reduction ratios cover a wide range with precise staging. 

DIMENSIONAL DRAWINGS 

BATTERY MOTORS FOR GENERAL APPLICATIONS 
Technical Data 

Technical Data Max. 
Continuous 

Gear . Dimensions (mm) Torque 
Type Motor Doro I (kgcm) Reduction Ratios 
ZGR18 GK16 18 45 0,800 5 .......... 488:1 
ZGR22 GK22 22 60 0.500 4.5 ........ 2,000:1 
ZGR32 GK26 32 87 3 6 ........ 3,000:1 
ZGR32 GK32 32 105 3 6 ........ 3.000:1 
ZGR32 GK32 32 95/110 3 6 ........ 3,000:1 
ZGR42 GR42 42 110 ..... .140 7 4.5 ........ 4.000: 1 
ZGR52 GR52 52 125 ...... 170 10 4.5 ........ 4,000: 1 
ZG30 GK22 300 62 3 10 ..... .10,000:1 
ZG30 GK26 300 82,5 3 10 ..... .10,000: 1 
ZG30 GR21 300 67.5/82,5 3 10 ..... .10.000:1 
ZG30 GR26 300 76/91 3 10 ..... .10.000:1 
ZG40 GK26 400 87 5 5 ..... .10.000:1 
ZG40 GK32 400 105 5 5 ..... .10.000:1 
ZG40 GR26 400 81/96 5 5 ..... .10.000:1 
ZG50 GK32 500 115 10 5 ..... .10.000:1 
ZG50 GK32 500 105 ..... .135 10 5 ..... .10.000:1 
ZG50 GR42 500 105 ..... .135 10 5 ..... .10.000:1 
ZG60 GR52 600 120 ..... .165 15 5 ... .1 00,000: 1 
SG40 GK26 400 87 5 10 ....... .3.600:1 
SG40 GK32 400 105 5 10 ....... .3.600:1 
SG40 GR26 400 81/96 5 10 ........ 3.600:1 
SG50 GK32 500 115 10 10 ...... 75.000:1 
SG50 GR32 500 100 ..... .135 8 .... 10 10 ...... 75.000:1 
SG50 GR42 500 100 ...... 135 8 .... 10 10 ...... 75.000:1 
SG60 GR52 600 110 ..... .165 10 .... 15 10 ...... 75.000:1 
PZG32 GK22 320 62 3 6 ........ 3.000:1 
PZG32 GK26 320 82 3 6 ........ 3.000:1 
PZG32 GR21 320 67/82 3 6 ........ 3.000:1 
PZG32 GR26 320 76/91 3 6 ........ 3.000:1 
PZG42 GK22 420 58 4 6 ........ 1.000:1 
PZG42 GK26 420 78 4 3 ....... .1.000:1 
PZG42 GK32 420 96 4 3 ....... .1.000:1 
PZG42 GR21 420 63/78 4 3 ........ 1.000:1 
PZG42 GR26 42[J 72/87 4 3 ........ 1.000:1 
PZG42 GR32 420 86/116 4 3 ....... .1.000:1 

DC MOTORS WITH SPEED CONTROL * 
Technical Data 
Type GK22TG2 GK32TG11 GK32TG5 GK32TG6 
Dimensions in mm 
Overall length I 52 115 103 33 
Motor diameter D 22 32 32 -
Tacho·generator diameter 0 - - 52 54 
Weight (g) 62 310 320 180 
Pole pairs 10 - 12 12 
D.C. resistance of 
tacho·generator (o) 600 130 1700 1700 
Induced voltage (mV/min) 0.8 3 10 10 
Dimensional drawing 2 2 2 3 
* Speed control available by centrifugal governors. or by a.C. or d.c. 

tacho·generators. 

GVE30 GVE30 GVE30 GVE30 
Type GK16 GK22 GK26 GK32 X10 X16 X20 X25 
Dimensions in mm 
Overall length I 29 37 57 75 41 47 51 56 
Motor Diameter D 16 22 26 32 30 30 30 30 
Weight (g) 21 51 120 200 64 90 104 120 
Voltage Range (V) 1.5 .... 6 3 .... 24 3 .... 27 6 .... 60 3-24 3-24 3-24 3-24 
Rated Speed (rev/min) - - - - 6.000 6,000 6.000 6.000 
Torque (pcm) 11.5 37 85 170 55 90 110 130 
Max. No·Load Speed (rev/min) 12.000 12,000 12,000 15.000 10.000 10,000 10.000 10,000 

HIGH PERFORMANCE BATTERY MOTORS 
Technical Data 
Type GR18 GR21 GR26 GR32 GR42 GR52 
Dimensions in mm 
Overall Length I 26 41 42 57 51 66 65 80 95 65 80 95 70 116 
Motor Diameter 0 18 18 21 21 26 26 32 32 32 42 42 42 52 52 
Weight (g) 24 38 60 90 90 140 135 195 250 250 375 500 400 900 
Vpltage Range (V) 3 .... 18 3 ... .18 9.12.24 12,24 12.24 12,24 12,24 24,36 24.60 24.36 24,60 24,110 24,60 24.60.220 
Speed (rev / min) 3.000 3,000 3.000 3,000 3.000 3,000 - 3,000 - - 3.000 - 3.000 3,000 
Torque (pcm) 8 20 12 23 27 43 37 95 150 65 100 170 140 650 
Max. No·Load Speed 6.000 6,000 6.000 6.000 6.000 6,000 6.000 6,000 6,000 6,000 6.000 6,000 6.000 6,000 

Vol.2·S50 CATALOG PAGES: (Vol.1·301 to 1·972) (VoI.2.301 to 2·1196) (Vol.30 301 to 3·1420) eem/1973 



SEC. 3500 • MOTORS/ROTATING COMPONENTS 

. ~ 
LED£X 

STEPPING MOTORS, SERIES 50 
torque to 246 ounce inches 

\'- . 

New Self·Pulsing Models 
New Series 50/12S, 12-position, step motor has 
built-in pulsing contacts, so you simply apply 
DC voltage to make it step. Self-pulsing model 
is also available with notch control deck and 
flatted shaft extension. Add switch decks and 
you have a combination power positioner and 
self homing stepping switch. Details in Catalog 
D-7001. 

With a unidirectional Series 50 you can ... 

... 

drive your load remotely through a 
series of short steps and stop at anyone of 
10, 12, 18, 24, or 36 positions . 

• '18· • 
15 3 

INDICATOR : ~(QIJ: MANUAL KNOB 

~~ .6 ,. g. 

or add a knob for manual reset in 
either direction ... 

or add rotary switches for a com
bination power positioning drive and a step 
or program switch 

uqu 
or use shaft extensions on each end 

to direct-couple two loads and drive them in 
the same direction at the same time. 

SWITCHES 

:"foY {II JEf* 
With a bidirectional Series 50 you can do all 
this ... plus remotely position loads CW or 
CCW. 

51 stock models for quick prototype starts 

10 POSITION, 36° STEP INCREMENTS 12 POSITION, 30° STEP INCREMENTS 
en 

~160 I-+-+~I--Hr-t--+-t--t--t-HH 
en ..... 
~1601-+--+--t--I-+--t--t-, z 

~1281-+-+-1-~ ~ 128f--I--t-r-
z z , 
i5 96 f--I--t-t--+'1r+-f"r:booo-f"-t--r--H i5 96 NET STARTING OR+b~::±::-±=='+1 

• 641-+~-+--~~ 
BREAKAWAY 
TORQUE,--J;;;o"'T-H ..... 

~ 3211-;;f'".c;.r-IJtt~;::;:;;F"'"iTt1 o 
I-

§ 32 ~H7""f-I--±:;!001-""""",,=1--+-t-+H 
'" o 

..... 
:::J 

800 1200 2000 2400 
AMPERE TURNS AT 20°C 

18 POSITION, 20° STEP INCREMENTS 
24 POSITION, 150 STEP INCREMENTS 

I-

800 1200 2000 2400 2800 
AMPERE TURNS AT 20°C 

36 POSITION, 10° STEP INCREMENTS 

~ 321--+-+-bol-'Ff---j-+-+-+-tH 
o 
I-

800 1200 2000 .2400 
AMPERE TURNS AT 20°C. AMPERE TURNS AT 20°C 

TOil curve in each graph shows net starting or breakaway torque, typical when friction com
ponent of load is high in beginning - as in driving a valve. Lower curve applies when friction 
load is consistent throughout stroke. Dotted lines "A" show output at 1/4 duty, 84 watts; 
dotted lines "B" 1/10 duty at 210 watts. 

Highlights Unidirectional Bidirectional 

Voltage 6 to 220 VDC 6 to 220 VDC 
Length 1.9/1 2.5/1 
Width 2Kt (Dia.l 2.5/1 
Height 2Vs" (Sq. plate) 21Ya2 

Weight 14 oz. 24 oz. 
Price, 1-9 $23-$24 $37-$39 
Price, 1000 up $10-$12 $16-$18 

All working parts are completely enclosed. Min
imum life is 3 million steps. For bidirectional, 
3 million in each direction. And, the Series 50 
works on simple square wave input pulses ... 
so you don't need expensive logic circuitry. 
Ledex Series 50 stepping motors are engineered 
for high torque-to-size, uniform stepping ac
curacy, construction simplicity and economy. 

Newly developed tooth clutch drive gives posi
tive grip stepping action (no slip) and doubles 
as a built-in electromechanical clutch brake 
to eliminate the natural tendency of overdriving 
at the end of a step. 
Catalog D-7000 lists complete details on 51 
stock models, performance data and engineer
ing considerations. 

LEDEX INC., 126 WEBSTER STREET, DAYTON, OHIO 45401 
Phone (513) 22 I. 9891 FOR CURRENT SOURCE DATA CALL TOLL-FREE 800·645-9200 

'1'- (IN N. Y. STATE CALL COLLECT (516) 294-0990) 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2·651 
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. ~ PUSH & PULL SOLENOIDS 
LE,DEX You name the job. 
\.~ . Short, medium or long stroke. High speed. 

Tight space. Unusual load. Ledex has the 
solenoid for you, usually on the shelf. Expert design 
assistance for your toughest custom requirements. 

Pancake . shaped Ledex push/pull solenoids are efficiency. Two types available. Flat face is for 
built for high force to size and fast response. Bet- short stroke, rapid response. Conical face gives 
ter than 10ms response. Form factor minimizes more mid-range punch. 
size, provides maximum pole face surface for best 

o 
TYPICAL OUTPUT, 1/10 DUTY 
Model 0 1 2 
Size .75"0 x '12" IlfD x 1%2" 1.2"0 x 'U." 

Conical Flat Conical Flat Conical Flat 
Face Face Face Face Face Face 

Stroke (In.) .020 - .020 .010 .020 .010 
Force (Lbs.) 4.4 - 7.8 17 11 23 
Stroke (In.) .120 - .120 .060 .120 .060 
Force (Lbs.) 1 - 2.4 3.3 3.3 4.5 
Weight 1'12 oz. 1'12 oz. 2'14 oz. 

(For detail performance curves, ask for Catalog C·llOO) 

Quality engineered for efficiency and long term 
dependability, the Ledex long stroke solenoid has a 
built-in impact cushion pad to absorb energy at the 
end of the power stroke. For smooth travel and 
long wear, the solenoid plunger is electroless nickel 

50 75 100 

TYPICAL OUTPUT 1/10 DUTY 

Model Size 50 

6 

3 4 5 6 
1.3"0 x l~o" 1.6"0 x ''!i.'' 1.9"0 x lUJ' 2.3"D X 1'h4" 

Conical Flat Conical Flat Conical Flat Conical Flat 
Face Face Face Face Face Face Face Face 
.020 .010 .020 .010 .020 .010 .020 -
16 35 17 55 35 110 85 -
.120 .060 .200 .100 .250 .100 .250 -
8 10 6 12 16 20 52 -

3% oz. 6 oz. 10 oz. 1 lb. 5'12 oz. 

-, 
plated. It rides in a smooth bushing track designed 
for positive alignment arid low friction. Slotted 
and cross drilled plungers on all stock models sim
plify load attachment. Off-the-shelf models avail
able for 12, 28 and 100 VDC operations, 

125 

Size 75 Size 100 Size 125 Size 150 
Size 112"D x 112" 112"D x I" "14"0 X 1'12" 1"0 x 2" l'/4"D X 2'14" 1'12" X 2'12" 
Force, .050 Stroke 4.5 oz. 15 oz. 3 Ibs. 7lbs. 11.5 Ibs. 16.5 Ibs. 
Force, .750 Stroke - - . 6Ibs. 2lbs. 4lbs. 7lbs . 
Shaft Diameter, pull .187" .187" .312" .437" .500" .625" 
Shaft Diameter, push .062" .062" .094" .125" - -
Mounting Thr'd Bushing Thr'd Bushing Thr'd Bushing Thr'd Bushing Saddle Saddle 
Weight 14 grams 24 grams 

When it comes to actuating, Ledex has both the 
people and products to give you the quickest and 
best solution. There's a wide choice of stock models 
for a fast start on· your prototype. And our expert 

3 oz. 6"14 oz. g oz. 1 lb. '12 oz. 

application staff is always glad to custom engineer 
to your exact stroke, force, speed and size require
ments. Other models (not shown) are available 
on made-to-order basis with force outputs in 
excess of 350 pounds. Ask for Catalog C-llOO. 

LEDEX INC., 126 WEBSTER STREET, DAYTON, OHIO 45401 

Vol.2-652 

phone (513) 224-9891 FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645·9200 
(IN N. Y. STATE CALL COLLECT (516) 294·0990) 

CATALOG PAGES: (Vol.1-301 to 1-972) (VoI.2-301 to 2-1196) (Vol.3·301 to 3-1420) eem/1973 



ROTARY SOLENOIDS 

AI~ 'or Catalol C·loo0 

Ledex Rotary Solenoids step, turn, pull, push, 
index, hammer, punch or trigger - whenever 
there's a need for fast and dependable direct 
rotary action. Known for high force-to-size, abil
ity to resist shock. Family of 8 basic sizes with 
right and left hand strokes from 25 to 95 de
grees. Torque to 117 pound-inches. Wide choice 
of stock models offer economy and quick starts 
on prototypes. LIFE: 100,000,000 actuations 
with special endurance engineered models. 

Size 
1E 
2E 
38' 
3E 
4E 
58' 
5S 
6S 
7S 
8S 

SEC. 3500 - MOTORS I ROTATING COMPONENTS 

230 stock models for quic~ prototype starts 
Fast, direct rotary action 

GROSS TORQUE IN PoUNo·INCHES 
Rotary Stroke 25° 35° 45° 67Vz° 
Duty Cycle 1/10 1/20 1/10 1/20 1/10 1/20 1/10 1/20 
Diam. Ht. 
(in.) (In.) 

1 % .8 1.1 .43 .62 
11fs .~. 1.4 1.7 1.1 1.3 .72 .89 

1~. 
7/8 2.7 3.2 2.0 2.3 1.4 1.7 .65 .8 
5)0. 2.7 3:2 2.0 2.3 1.44 1.8 .70 .89 

1U. ')0. 4.5 5.2 3.1 3.5 2.6 3.1 1.6 1.9 

1~ 
1'~ 8.3 10.0 6.9 8.3 5.0 6.0 3.3 4.0 
1~ 12.1 13.2 7.8 9.2 6.3 6.9 3.9 4.9 

2'1. 1% 27.8 30.6 18.6 20.5 11.0 12.1 8.8 9.7 
2"4 1% 42.4 46.6 38.0 42.0 29.8 32.8 17.5 19.3 
3% 2~. 98.0 117 64.0 77.0 54.0 65.0 29.0 35.0 

95° 
1/10 1/20 

1.0 1.2 
1.6 1.9 
1.9 2.6 
5.2 5.7 

10.5 11.6 
17.0 20.0 , .. 

38 and 58 have random wound COIls; all other are precIsIon wound. 

Rotary Solenoid as a Linear A~tuator 

SHAFT BAR LINK ARMATURE LEVER 

When the stroke length is beyond' the range of 
Ledex ·straig;.lt pull solenoids, a rotary solenoid 
may be the best solution. 

Ledex rotary solenoids have raceways coined in 
the armature and stator. With precision ball bear
ings riding on inclined raceways, the solenoid pro
vides direct, almost friction-free rotary motion. In 
the beginning of the stroke, where the output of a 
linear solenoid is low, the raceways a:.'e steep. 
Toward the closed end, where the magnetic attrac
tio,n reaches maximum force, the rac~ Vb VS taper 
off. The effect is to evenly distribute the torce. 

ARMATURE DRIVE PIN 

Ledex solenoids can help you get a lot of work done 
in places where you don't have much room. We 
make both push/pull and rotary solenoids in a 
wide variety of shapes and sizes to solve just about 
any actuating problem you have. 

Call Ledex when you need a lot of power in a small 
space to push, pull, turn, twist, step, index, ham
mer, punch or trigger. For a quick start ort your 
prototype, choose from 230 different stock model 
designs. Or, send details and we'll custom design a 
space-saving solenoid for you. 

LEDEX INC., 126 WEBSTER STREET, DAYTON, OHIO 45401 
phone· (513) 22l 9891 FOR CURRENT SOURCE DATA CALL ToLL·FREE 8oo~645·92110 

,If- (IN N. Y. STATE CALL COLLECT (5161 294-09911) 

eem/1973 Sea YELLOW SECTION for Local Sales and Distributors' Offices Vol.2-653 



2 types to choose from 
Standard - Low cost units. Reliable 
varnished construction. Axially displaced 
commutator for easy installation. Cartridge
type brushes. 
High-Performance - High torque in smaller, 
lighter motors. Special encapsulated, wrap
around commutator construction. 

Advantages 
High Efflclencv - High energy, permanent 
magnets in a unique field structure and an 
efficient, multi-pole armature produce high 
torque-ta-power and torque-to·weightratios. 
Torque Applied Directly To Load - Wrap
around rotor mounts directly to, or around 
shafts; eliminates gear trains and backlash 
problems. 

Housed or frameless models 'available for 
integration into customer's equipment. 

DC TORQUE MOTORS - VARNISHED 

Power 
Peak @ Peak No-Load 

Torque Torque Speed 
MODEL (0 ••• 0..) (watlS) (rad.' .... ) 

443-11 30 
443-12 60 
443-13 90 
443-14 120 
402-06 100 
402-05 200 
402-14 300 
402-15 400 

80 
110 
145 
170 
92 

125 
155 
190 

360 
245 
215 
190 
125 

84 
69 
64 

(Ib •• ft.) (watt.) (tad.,IOC.) 

235-01 
235-02 
235-03 
235..Q4 
235-05 
235..06 

409·01 
409·02 16 
409·03 24 
409-04 32 

22~1 13 
22~2 26 
223..()3 39 
223-04 52 

229'() 1 25 
229·02 50 
229·03 75 
229·04 100 

230-01 40 
230-02 80 
23()..03 120 
23()"04 160 

232..01 75 
232·02 150 
232..03 225 
232·04 300 

236-02 215 
236·04 430 
236-06 645 

24Q..02 310 
240-04 620 
24()"06 930 

244-02 450 
244-04 900 
244-06 1350 

248..02 680 
248·04 1360 
248-06 2040 

252-02 1000 
252·04 2000 
252-06 3000 

90 
120 
150 
180 
210 
240 

165 
220 
275 
320 

250 
315 
380 
450 
255 
340 
420 
500 

310 
405 
.00 
590 

390 
500 
610 
720 

600 
870 

1125 

645 
940 

1220 

800 
1170 
1500 

940 
1370 
1770 

1100 
1590 
2070 

63 
42 
35 
31 
29 
28 

15 
10 
8.3 
7.3 

14 
8.9 
7.1 
6.4 
7.5 
5.1 
4.1 
3.7 

5.7 
3.7 
3.1 
2.7 

3.8 
2.5 
2.0 
1.8 

2.1 
1.5 
1.3 

1.5 
1.1 

.97 

1.3 
.96 
.82 

1.0 
.7' 
.64 

.M 

.58 

.51 

aD 
(In.) 

1.937 
1.937 
1.937 
1.937 

3.070 
3.070 
3.070 
3.070 

(0..) 

3.907 
3.907 
3.907 
3.907 
3.90'7 
3.90'7 

7.90 
7.90 
7.90 
7.90 

9.37 
9.37 
9.37 
9.37 

12.4 
12.4 
12.4 
12.4 

18.75 
18.75 
18.75 
18.75 

23.75 
23.75 
23.75 
23.75 

28.5 
28.5 
28.5 

33.6 
33.6 
33.6 

40.6 
40.6 
40.6 

49.4 
49.4 
49:.4 

60 
60 
60 

ID 
(In.) 

.500 

.500 

.500 

.500 

.427 

.427 

.427 

.427 

(10.) 

.875 

.875 

.875 

.875 

.875 

.875 

3.50 
3.50 
3.50 
3.50 

5.13 
5.13 
5.U 
5.13 

8.0 
8.0 
8.0 
8.0 

8.0 
8.0 
8.0 
8.0 

U.O 
13.0 
13.0 
13.0 

17.0 
17.0 
17.0 

21.5 
21.5 
21.5 

27.6 
27.6 
2'7.6 

35.2 
35.2 
35.2 

44.5 
44.5 
44.5 

CIRCUIT ASSEMBLIES CONTROLS & DRIVES 

Magnedyne 

DC TORQUE .0 I ORS 
for accurate, high torque positioning 
and speed control 

Top source for big thin-ring moton Memory ddves 
Rate-of-turn tables DC torquer up to SS" OJ), t~S" ID. Rated 

to 3000 ft-lbs. Inertial navigation platforms 
_ Control moment gyros 

Wide Application 

Rocket motor thrust vectoring systems 
_ Precision tape recorders 

Film drives 
Machine tool contrals 
Throttle control actuators 
Linear and rotary servo actuators 

Low Inartla Motors 
For computer tape drives, high-speed print
ers, wherever high acceleration, low torsional 
resonance required. Intermediate and high 
performance models. 

DC tachometen for every job 
_ Position and velocity servo systems 
_ AIltenna drives 

Extra low ripple, high-olltput tachs from 2" 
aD to 9.375" aD for big precision jobs. 
Low-cost units for machine tool control. _ Missile and airCraft flight control actuators 

Width 
(in.) 

1.500 
1.875 
2.250 
2.625 
1.750 
2.450 
3.150 
3.850 

(0..) 

1.610 
2.245 
2.810 
3.375 
3.940 
4.505 

3.06 
4.06 
5.06 
6.06 

2.937 
3.937 
4.937 
6.375 
2.937 
3.937 
4.937 
6.375 

3.00 
4.00 
5.00 
6.00 

3.00 
4.00 
5.00 
6.00 

4.50 
6.50 
1.50 

4.50 
6.50 
8.50 

4.50 
6.50 
8.50 

4.50 
6.50 
8.50 

4.50 
6.50 
8.50 

Wel&ht 
(0'.) 

5.5 
9.2 

13.0 
16.5 
25 
45 
65 
85 

(lb.) 

1.65 
3.1 
4.4 
5.9 
6.9 
8.6 

14.5 
24.0 
34.0 
44.0 

lB.5 
30 
43 
55 
26 
42.5 
60 
78 

45 
71 
98 

123 

60 
95 

130 
165 
130 
225 
315 
170 
290 
400 

220 
380 
530 

300 
'00 
700 

380 
650 
920 

.0015 
,0025 
.0035 
.0045 

.011 

.02 

.029 

.038 

(lb._ft.4ec.2 

x 10"1 

.218 

.364 

.51 

.665 

.8 

.95 

.009 

.013 

.018 

.023 

.022 

.032 

.042 

.054 

.066 

.11 

.15 

.20 

.095 

.165 

.24 

.31 

.31 

.52 

.72 

.93 

1.25 
2.2 
2.85 

2.6 
4.' 
5.8 

5.8 
9.5 

13 

13 
21 
29 

29 
46 
65 

DC TORQUE MQTORS - ENCAPSULATEO 

Po_ 
Peak @ Peak ~()o.Load 

Torque Torque Speed 
MODEL (oz •• io.) (watts) (tad.,sec.) 

433-01 30 90 400 
433-06 150 310 292 

443-21 30 10 360 
443-22 60 110 245 
443-23 90 145 215 
443-24 120 170 190 

431·01 75 
450-01 96 
451-01 173 

80 
20 
36 

14. 
29.3 
29.3 

(Ib . .ft.) (watt.) (rad.,....) 

403-04 
403-05 
403-06 
403-07 

412"()1 
412..02 
412-03 
412-04 

414-01 
414-02 
414-03 
414-04 

416-01 
416'()2 
416.()3 
416·04 

418-01 
418-02 
'18·03 
418..()4 

42~1 

42Q..()2 
420-03 
420'()4 

422-01 
422-02 
422 .. 3 
422-04 

424-01 
424-02 
424 .. 3 
424-04 

426-01 
426'()2 
426·03 
426-04 

428-01 
428-02 
428-03 
421·04 

444·01 

1.0 90 
2.0 120 
3.0 150 
4.0 180 

1.45 110 
2.9 145 
4.35 185 
5.1 220 

2.0 UO 
4.0 175 
6.0 220 
8.0 265 

2.6 150 
5.25 200 
7.9 250 

10.5 305 

3.35 165 
6.75 225 

10.0 285 
13.5 340 

4.12 185 
8.25 250 

"12.4 315 
16.5 380 

5.1 205 
10.2 275 
15.3 345 
20.4 420 

6.0 220 
12.0 300 
11.0 380 
24.0 455 

7.2 240 
14.3 325 
21.2 410 
28.6 495 

1.4 260 
16.7 350 
25.0 440 
33.4 530 

42 435 

63 
42 
35 
31 

48 
36 
30 
27 

45 
30 
26 
23 
40 
26 
22 
20 
34 
23 
20 
18 

31 
21 
18 
16 

28 
19 
16 
IS 

26 
18 
IS 
13 

23 
16 
14 
12 

22 
IS 
12 
11 
·7 

TACHQMETERS 

MODEL 

Max. 
Ka(volts/ Ripple % Output 
fad./lec.) Av .. to Pk. Volts 

aD 
(In.) 

1.937 
1.937 

1.937 
1.937 
1.937 
1.937 

2.875 
4.300 
4.500 

(In.) 

3.907 
3.907 
3.907 
3.907 

4.500 
4.500 
4.500 
4.500 

5.125 
5.125 
5.125 
5.125 

5.750 
5.750 
5.750 
5.750 

6.380 
6.380 
6.380 
6.380 

7.000 
7.000 
7.000 
7.000 

7.630 
7.630 
7.630 
7.630 

8.245 
8.245 
8.245 
8.245 

8.860 
8.860 
8.860 
8.860 

9.500 
9.500 
9.500 
9.500 

12.040 

dD 
(10.) 

ID 
(In.) 

.940 

.940 

.625 

.625 

.625 

.625 
q)OO 
2.675 
2.675 

(In.) 

1.640 
1.640 
1.640 
1.640 

2.240 
2.240 
2.240 
2.240 

2.900 
2.900 
2.900 
2.900 

3.500 
3.500 
3.500 
3.500 

4.110 
4.110 
4.110 
4.110 

4.730 
4.730 
4.730 
4.730 

5.360 
5.360 
5.360 
5.360 

5.970 
5.970 
5.970 
5.970 

6.590 
6.590 
6.590 
6.590 

7.200 
7.200 
7.200 
7.200 

10.050 

ID 
(In.) 

Width 
(In.) 

.600 
1.960 

.63 
1.00 
1.38 
1.75 

.600 

.687 

.687 

(In.) 

.920 
1.460 
1.990 
2.520 

.920 
1.460 
1.990 
2.520 

.920 
1.460 
1.990 
2.520 

.920 
1.460 
1.990 
2.520 

.920 
1.460 
1.990 
2.520 

.920 
1.460 
1.990 
2.520 

.920 
1.460 
1.990 
2.520 

.920 
1.460 
1.990 
2.520 

.920 
1.460 
1.990 
2.520 

.920 
1.460 
1.990 
2.520 

2.000 

Width 
(In.) 

Weitht Inertia 
(oz.) (oz._in.-JeC.2) 

4.7 .0017 
16.0 .0051 

6 .0012 
10 .002 
14 .003 
16 .004 

11.0 .011 
1.1 .059 
1.54 .077 

(lb ... ft.-sec.2 
(lb.) x 103) 

1.6 .218 
2.65 .364 
3.7 .51 
4.7 .665 

2.0 .55 
3.4 .91 
4.8 1.27 
6.1 1.66 

2.5 .98 
4.2 1.64 
5.8 2.3 
7.5 3.0 

3.0 1.76 
5.0 2.95 
6.9 4.14 
8.9 5.5 

3.4 3.0 
5.7 5.0 
8.0 7.0 

10.0 9.0 

3.8 4.8 
6.4 8.0 
9.1 11.2 

11.7 14.6 

4.3 7.4 
7.2 12.4 

10.0 17.3 
12.9 22.6 

4.7 10.9, 
7.8 18.2 

10.9 25.5 
14.0 33.2 

5.1 15.7 
8.4 26.2 

11.8 36.S 
15.2 48.0 

5.S 21.8 
9.0 36.4 

12.7 51.0 
16.3 66.5 

13.75 50.0 

Weight 
(lb.) 

Inertia 
(oz.-in.-lec.2) 

maGnedvne inc. 402-49 
435'()1 
256-01 

.3 2.0 63 

.1 1.0 78 
3.070 
2.000 
4.950 
9.375 
1.937 

.625 

.500 
1.375 
5.000 

.625 

1.75 
1.000 
2.000 
2.937 

.625 

1.44 
.44 

4.9 
15 

.011 

.0012 

.18 a subsidiary of Axial Corporation 
5580 EI Camino Real, Carlsbad, Calif. 92008 • (714) 729-7191 

224-100 
443-05 

4.0 1.0 100 
23.4 .1 200 

.5 5.0" 52 
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SEC. 3500 • MOTORS/ ROTATING COMPONENTS 

® 

Magnetic Technology 
High Performance 
DC Torque Motors. 

Exotic one-of-a-kind motors as 
well as more than five hundred stan
dard models combine high ratios of 
torque to power, speed and size with 
other desi rable characteristics such 
as low electrical time constant and 
low ripple torque. 

These are permanent magnet, ar
mature excited motors that are fur
nished frameless for direct mounting 
to the driven load without gears. Large 
bore minimum width and thin-ring 
confi'gurations make possible com
pact system packaging. 

Peak torque ratings of standard 
models range from 7 oz-in. to more 
than 120 Ib-ft., OD's from 1.5 inches 
to more than 15 inches and armature 
bores to more than 10 inches. 

These MagTech® designs have 
proven their merit in aircraft, missile 
and space applications. 

Continuous Rotation 
Brushless 
DC Torque Motors 

These motors have advantages 
over conventional brush-type DC 
torque motors in some applications. 
They provide .. 
• reliability and operational life not 

affected by brush wear-out 
• elimination of EMI problems 

associated with brushes 
• no explosion hazard 
• operation at higher rotational 

speeds . 
• fewer problems in preparation for 

outer space use 
Motors can be furnished with two 

or more input phases for sine or 
square wave excitation. Motors are 
available with either the inner or outer 
member rotating. 

Peak torque ratings range from 
6 oz-in. to 14,000 oz-in. The motors 
are axially thin, ranging from .35 to 1.5 
inch widths for OD's of 1.6 to 19.3 
inches. 

Magnetic Technology al~o can 
supply associated electronic drive and 
control systems. Such special features 
as constant speed or constant torque 
drives are available as are systems 
that exactly duplicate performance of 
a brush type torque motor. 

Example Specifications 

MagTech Part No, ! ~ ! ~ ~ ~ ~ ~ ~ ~ * ;:; 
Peak Torque (oz-in) 6 32 45 300 3250 14000 
PWr/Phase (walts) 26 60 25 200 250 660 
0.0 1.6 2.375 3.625 3.35 10.498 19.30 
10. .BiG 1.250 2,50 1.83 7.0 14.623 

Volume Produced, 
Low Cost 
Industrial! Commercial 
DC Servo Motors 

Only subtle design, pe~fo~ma~ce 
and materials variations distingUish 
these quality, direct drive motors from 
Magnetic Technology's established 
military grade motors. Yet, through 
volume production they are priced for 
industrial and commercial markets. 

Features include fast response, 
high torque, precise po~itioning, ~igh 
tracking accuracy, qUiet operation, 
and relatively low ripple. Permanent 
magnet fields and moving iron design 
result in both higher efficiency and 
thermal inertia. 

These servo motors couple di
rectly to the driven load, eliminating 
the disadvantages of gears and gear 
trains in servo systems. System sim
plification is possible and excellent 
system stability results. .. 

Applications for these units in
clude disc memory systems, card 
sorters, tape transports and printers, 
N.C. machine table drives and feed
back tachometers. 

Example Specifications 

MagTech Part No. 

Peak Torque (oz-in) 20 
PWf@T9 @ 25°C (watts) 33 
Ripple Torque (%) 5 
Elee Time Const (sec) .0004 
No load Speed (rad/sec) 215 
0.0. 1.937 
Length 1.00 

iil 
6 
~ 
50 
50 
5 

,0006 
140 

1.937 
1.50 

~ 
75 
52 
6 

.001 
94 

3,50 
2.50 

~ ~ ~ 
§ ~ i '£ :x: 

140 1650 2750 
79 1480 1125 
6 3 3 

.015 .003 .006 
75 120 55 

3.069 5.0 5.0 
2.37 5.50 7.50 

In addition to the above, indus
trial and aerospace tachometers and 
motor-tach combinations can be sup
plied. More than 130 pages of catalog 
information on standard models are 
available on request. Magnetic Tech
hology, a division of Vernitron Corpo
ration, 21001 Kittridge Street, Canoga 
Park, California 91303. TWX 910-494-
1217. 

Magnetic Technology 
(jj) 
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Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

MCLEAN_ PRECISION INSTRUMENT MOTORS 
All motors feature: air-cooled bearings to reduce temperature and extend life; dimensionally 
stable aluminum alloy motor frames; rotors that exceed requirements of MIL-M-17059 to 
assure extra-smooth running; and other quality features. 

HYSTERESIS SYNCHRONOUS MOTORS 

OUTPUT PERFORMANCE ON 11 S VOLTS, 60 H •. 

FRAME RPM PUll-OUT TORQUE CAPACITOR 
----

47 1200 '50z-in 3 MId. 
----------

47 1800 14OI·in 3 MId. 

~1~-
_._--_ .. -

3600 12ol·in 5 MId 
-~~--

1200 5501-in 8 MId 
-----_.------ ~---------

1800 60 oz-in. 6 MId 
~----.--- ------

1200 3600 45 2501·in 9 MId. 

POLARIZED SYNCHRONOUS MOTORS 

PERFORMANCE ON 115 VOLTS, 60 Hz., WITH INTERNAL FAN 

FRAME USED 47 FRAME 59 FRAME 
Speed 3600 RPM 3600 RPM 

Line current 1.2 amp. 1.5 amp. 

Capacitor required 5 MId. 8 MId. 
Stall torque 10-14oz-ln, 27 oZ-ln. max. 
Pull-in torque 15~18 OZ-In. 25 oz~in. 
PUll-out torque 15 oZ-ln.· 14 oZ-ln. * 

Reversible yes 

-Must not be exceeded for continuous duty. 

RPM 

1600 
1600 
3200 
3200 
5400 
5400 

RPM 

1600 
3300 
1600 
1600 
3?00 
3200 
3200 
3200 

INDUCTION MOTORS 
PSC and 3·PHASE 

McLEAN 47 FRAME MOTOR 

OUTPUT PERFORMANCE ON 115 VOLTS 

WATTS HERTZ VENTILA TlON 

30 60 totally enclosed 
40 60 open, with circulation 

60 60 totally enclosed 
80 60 open, with circulation 

80 400 open, with Circulation 

100 400 open, with Circulation 

McLEAN 59 FRAME MOTOR 

OUTPUT PER FORMANCE ON 115 VOLTS 

WATTS "8" HERTZ VENTILATION 

20 2", 60 open, with Circulation 

20 2", 60 open, with circulation 
100 41'8 60 totally enclosed 
165 41/8 60 open, with circulation 
250 51 '$ 60 open, with Circulation 
525 6 7/8 60 open, witl1 circulation 
100 41/$ 400 open, with Circulation 
130 41.'8 400 open, with circulation 

no 

PHASE 

smIle 
Single 
single 
single 
single 
three 

PHASE 

single 
Sin Ie 
single 
single 
single 
Single 
single 
three 

P.O. Box 127B, Princeton Junction, New Jersey 08550 

REQUEST DATA SHEET 

REQUEST DATA SHEET 

FEATURES 
Optimum design achieved 
uSing Mclean high speed 
electronic digital compu
ter with our internally 
programmed analysis. 

FEATURES 
• The starting torque approxi

mates the running torque. 
Self-starting. 

• The motor runs at synchron
ous speed, but is not phase 
polarized as are the polarized 
synchronous motors shown 
elsewhere. 

• The direction of rotation of 
the shaft is reversible exter
nally. 

• Dual voltage and/or dual 
speed motors available. 

FEATURES 
• Ideal where repeated phase 

synchronization is required 
between line voltage and 
shaft position for one or 
more motors. 

• Single or dual voltage, but 
only single speed, motors 
available. 

• Currently available for 3600 
rpm only at 60 Hz. Other 
speeds and frequencies avail
able when the need material
izes. 

Starting and running torques matched to fan and 
blower loads. where the motors are so used. 
Direction of rotation of the shaft is reversible 
externally. 

Dual voltage and lor dual speed motors available. 
Face mount is standard, but b3se mount IS avail
able in 47 Frame Size Motor and flange mount IS 

available in 59 Frame Size Motor. 
Available for single-phase use in 2. 4. 6, 8, and 
12-pole speeds, and for three-phase use in the 
same speeds. 

REQUEST DATA SHEET 

ENGINEERING 
LABORATORIES 

Phone (609) 799·0100 TELEX 84·3422 
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SEC. 3500 0 MOTORS/ROTATING COMPONENTS 

miniature 
DC motors 

Faulhaber System 

tachometers 
gearheads 

servo components 

· "Y2 
3691 L~~'~=h;O~O~ c:..~!~~. ~~~0650 
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Vol.2 

Northfield 
miniature precision 
instrument bearings
interchangeable with ball bearings 
-at only V3 the cost! . 

HERE'S HOW DESIGN ENGINEERS CUT BEARING COSTS WITHOUT LOSS OF ACCURACY 
Here are the reasons why: 
• 1J3 the cost of miniature precision 

ball bearings 
• I.D., O.D., concentricity and facial 

square ness held to .0002" 

• Precision made of sintered bronze 
(MIL-B·5687, Type I, Compo A) with 
4% Molybdenum Disulphide added 
at sintering 

• Vacuum impregnated with instru
ment oil (MIL-L-6085A) 

• Low coefficient of friction and excel

Typical Characteristics 

lent resistance to radial loads and 
impact 

• Full range. of sizes - flanged and 
sleeve types 

• Immediate delivery from stock 
• Used in gyro stabilizers, airborne 

compasses, analog and digital com
puters, inertial guidance systems, 
ground control approach instru
ments, infrared guidance systems, 
sound recording equipment, etc. 
Write for latest brochure. 

Tensile Strength (psi) ..................................................................................... 16,000 
Compressive Strength (psi) ............................................... " ................................. 18,000 
Hardness (Rockwell No.) ................................................................................ H45-H54 
Coeff .. of Thermal Expan. per OF (x 10-S) .............................................................. .10.5 
Coeff. of Friction (Break·away) .................................................................................. 07 

IN STOCK, AVAILABLE FOR IMMEDIATE DELIVERY OF PRODUCTION QUANTITIES 

SERIES 127 FLANGED BEARINGS 

J..--.,- ~I, ~~-f--~~;;J 
1 ~ B +.0002 ~ " F W + .000 I -.0000 

-.002 t-i ---c-' .fD±..005 ~----' 

RUN~T OF BORE TO M.S. RUNOUT OF X SURFACE TO 
WITHI'! .0002 T.I.R. BORE WITHIN .0002 

SERIES 238 SLEEVE BEARINGS 

RUNOUT OF BORE & 0.0. FACIAL SQUARENESS HELD· 
WITHIN .0002 T.U. WITHIN .. 0002 

Specify NORTHFIELD Miniature Precision MICROSPIN Instrument Bearings as direct replacement for miniature precision ban bearings 

Miniature 
adjustable 
mechanical 
limit stops 

HIGH TORQUE RATINGS AND REPEATABILITY 
IN SMALLER DIMENSIONS 

Model Dia. 
Tor:que 
Rating 

BUORD 
.500 max. 40 OZ. IN. SizeS 

. B'UORD 
.753 max. SO OZ. IN. SizeS 

improved Quality Features: Outstanding repeatability· Low start
ing torque • Long Life-rugged construction • Hardened and 
ground lead screw· Precision engineered to MIL·E·5272 C .. 
Immediate delivery from stock. 

Impro.ved 
gear type 
miniature 
adjustable 
slip clutch 
TOP QUALlTY.FEATURES: 
Delrin bearing and 
clutch plate achieve 
smooth torque transmis
sion with minimum 
charge from pre·set 
torque· Adjustable from T ---
zero to 50 inch ozs. 
torque • Precision en, 
gineered to MIL-E-5272' .687 DIA. 
C • Stainless steel gear. 1 
Anodized aluminum hub .- -
and clamp· Low cost. 

Miniature 
slip clutch 
coupling 

• Simple interconnection be
tween shafts • Teflon coated 
clutclt faces for overload pro· 

I tection • Range: 0·50 oz. in. 
slip torque • No lubrication 
• Spring loaded, friction·type 
• SeU·locking • Slip speeds to 
1200 RPM. ;ll" 

Write or calf for and 

---------------------NORTHFIELD 
PR~CISION INSTRUMENT CORPORATION 
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SEC. 3500 • MOTORS/ROTATING COMPONENTS 

For cost eRective solutions 
to your miniature o-e motor apPlication problems ... 
Put Pittman's forty years of experience to work for you. 

MOTORS: Three series of d-c motors having diameters of 
1.27/1, 1.63/1 and 2.05/1. Each in three lengths ranging upward 
from 2.2/1 exclusive of shaft extension. Most models can be 
supplied for inputs from 6 to 48 VDC. Load speeds from 
under 1,000 rpm to approximately 10,000 rpm. Stall torques 
from under one oZ.-in. to more than 70 oz.-in. Quality mate
rials and construction ensure high performance and dura
bility at moderate cost. All motors available with your choice 
of self-aligning oil-impregnated bronze bearings or double
shielded ball bearings. Custom modifications possible in 
production quantities. 

LO-COG® servo motors are built in three series identical 
externally to the motors described above plus a fourth 
series 1.18/1 in diameter exclusive of terminal block. These 
LO-COG motors offer exceptionally low magnetic cogging 
yet provide the desirable thermal characteristics and high 
torques of iron armature designs. 

GEARMOTORS: PITMO® gearmotors have 
a gearbox diameter of 1.375/1 with lengths 
from 2.99/1 to 3.39/1 excluding output shaft 
extension and pilot boss. Gears are sin
tered iron to AGMA 9E tolerances except 
for the first gear after the armature pinion. 
The latter is molded Delrin(1) acetal resin 
to AGMA 8E tolerances. Four standard gear 
ratios from 6.6:1 to 197:1 are available. 
Torque limit on the gearbox is 250 oz.-in. 
Motor sections feature LO-COG construc
tion as described above under "MOTORS". 

MOTOR TACHOMETERS: Units in the current series 
of PITMO motor-tachs have a diameter of 1.18/1 
exclusive of terminal blocks. Their length is 3.66" 
exclusive of shaft extension and pilot boss. Sepa
rate motor and tachometer-generator armatures are 
mounted on a single shaft and operate within two 
different field magnet systems. Standard 12-volt unit 
provides stall torque of 3.6 oz.-in. and No-toad 
speed of 4,100 rpm. Tachometer gradient is two 
volts per 1,000 rpm with typical ripple of 5% peak
to-peak with no filtering. Other windings are avail
able for both motor and tach. 

Typical applications include digital tape cassette 
drives, chart and pen drives, and other velocity or 
position servo systems where accuracy of speed 
control or high damping is a requirement. 

(1) TM of DuPont Company 

For speCifications, performance curves and prices for models of 
~\lMO PITMO miniature d-c motors to meet your needs, call or write us today. 112 

~'(!tIII\~~ THE PITs!i~o~~ine~g~a~~n~!,=IATID~ 
~ SELLERSVILLE, PA. 18960 . 

® PHONE: 215-257-5117 • TWX: 510-661-5086 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2·659 



POWER PLUS 
MOTOR REFER. 

DIA. DESIG. TABLE(S) 

3.31 L FRAME 7,8,9 

) 
3.88 P FRAME 10,11,12 
4.38 S FRAME 13,14,15 

NOTE: For self-cooled version of all 
models, add .75" to case lengths 
listed in tables_ 

TABLE 7. L FRAME - HYSTERISIS SYNCHRONOUS MOTORS 

TOROUE INPUT 
PART SPEEO (Oz.ln.l CURRENT POWER CASE FREQ. 

NO. H.P. (RPM) ST P.I. (AMPS) (WATTS) LENGTH (Hz) 
11988 1115 JUDO ~~ :: 1.4l 115 5.05 60 
12694 1/20 3600 1.1 93 4.55 60 
12114 1/25 3600 12 12 0.10 71 3.61 60 
12145 1130 3600 13 11 0.95 65 3.61 60 
12290 1/35 3600 8 8 0.41 43 4.18 60 
12338 1/50 3600 5 1 0.38 40 3.14 60 
12693 1/25 1800 21 26 1.15 85 4.55 60 
12692 1135 1800 . 18 18 0.80 61 4.55 60 
12695 1/40 1800 13 14 0.69 55 4.55 60 
12331 1/50 1800 14 12 0.63 50 3.14 60 
13590 1/60 1800 16 9 0.46 48 3.14 60 
12330 Ins 1800 12 9 0.48 38 3.36 60 
12329 11100 1800 1 6 0.48 38 3.36 60 
10818 1/160 1800 3 4 0.24 23 3.36 60 
12121 1/60 1200 14 13 0.60 65 3.61 60 
12138 1/15 1200 15 14 0.43 45 3.11 60 
12120 1/100 1200 8 8 0.48 52 2.93 60 
12142 11125 900 10 10 0.52 40 3.61 60 
13528 1/200 900 1 6 0.30 24 4.18 60 
12328 1/250 900 6 5 0.35 21 3.36 60 
11544 11320 900 5 3 0.11 16.5 3.3& 80 
12141 1/250 600 11 1 0.60 42 3.61 60 
12136 11300 600 9 4 0.65 45 3.11 :: 12325 11900 600 1 2 0.25 17 3.11 
12696 1/10 12000 18 8 2.65 240 3.14 400 
12124 1/20 12000 1 4 0.82 15 2.93 400 
12850 1m 4000 3 3 1.0 60 3.61 400 
12691 1/125 4000 6 2 1.61 100 4.18 400 

TABLE 8. L FRAME - TORGUE MOTORS 

N.L. STALL INPUT 
PART SPEED TORQUE CURRENT POWER CASE FREn. 
NO. (RPM) (Oz. I~.l (AMPS) (WATTS) LENGTH (Hz) 

J3481 3540 16 .65 10 3.50 60 
13483 3360 36 1.20 132 5.18 60 
13480 3200 1 .26 29 3.94 60 
13486 1125 10 .40 35 3.13 60 
13489 1100 28 .61 66 3.94 60 
13481 1100 13 .28 31 3.94 60 
13498 1685 65 1.20 135 5.18 60 
13493 1610 39 1.06 95 3.63 60 
13488 1650 20 .38 42 4.32 60 
13492 1585 32 .80 92 4.32 60 
13502 1150 10 1.30 138 5.18 60 
13501 1140 36 .10 15 4.32 60 
13500 1125 16 .32 32 3.94 60 
13506 880 38 .64 12 4.32 60 
13501 850 10 1.20 135 5.18 60 
13505 825 16 .24 29 3.94 60 

TABLE 9. L FRAME· INDUCTION DRIVE MOTORS 

INPUT 
PART SPEED TORQUE CURRENT POWER CASE FREQ. 
NO. H.P. (RPM) (Oz. In.) (AMPS) (WATTS) LENGTH (Hz) 

13694 1/10 3400 31 1.65 140 4.94 60 
10885 1/25 3400 12.5 .48 . 50 3.38 60 
10813 1/35 3400 8.5 .44 42 3.12 60 
10912 1/10 3350 21.5 1.00 111 3.94 60 
10898 1/18 3200 18 .63 12 3.62 60 
10881 1/20 3200 15 .60 65 3.50 60 
13695 1110 1650 60 1.40 140 4.94 60 
13691 1/15 1650 41 .86 93 4.32 60 
10855 1/25 1650 2.25 .14 14 2.62 60 
10859 1/10 1650 9.0 .23 22 3.12 60 
13698 1/40 1600 16.5 .39 38.5 4.94 60 

TABLE 10. P FRAME· HYSTERISIS SYNCHRONOUS MOTORS 

TORQUE INPUT 
PART SPEED (Oz. In.) CURRENT POWER CASE FREQ. 

NO. H.P. (RPM) ST P.1. (AMPS) (WATTS) LENGTH (Hz) 

13550 1/14 3600 28 21 2:0 150 5.19 60 
11941 1/40 1200 30 21 1.0 85 4.44 60 
13516 1/80 1200 14 12 0.5 55 4.44 60 

TABLE 11. P FRAME· TORGUE MOTORS 

N.L. STALL INPUT 
PART SPEED TORQUE CURRENT POWER CASE FREQ. 
NO. (RPM) (Oz. In.) (AMPS) (WATTS) LENGTH (Hz) 

13551 1140 42.5 1.5 100 5.19 60 
13716 1160 60.0 2.0 125 4.44 60 
13716·2 880 64.0 2.0 150 4.44 60 

TABLE 12. P FRAME· INOUCTION DRIVE MOTORS 

INPUT 
PART SPEED TORQUE CURRENT POWER CASE FREQ. 

NO. H.P. (RPM) (Oz. In.) (AMPS) (WATTS) LENGTH (Hz) 

13838 1/10 3450 30.0 1.0 110 5.19 60 
13831 1/20 1100 30.0 0.15 110 5.19 60 
13835 1/36 1100 25.0 1.0 120 4.44 60 
13836 1/50 850 23.5 1.5 150 4.44 60 

TABLE 13. S FRAME· HYSTERISIS SYNCHRONOUS MOTORS 

TORQUE INPUT 
PART SPEED (Oz. In.) CURRENT POWER CASE FREQ. 
NO. H.P. (RPM) ST P.1. (AMPS) (WATTS) LENGTH (Hz) 

13191 1/5 3600 64 66 3.2 290 5.50 60 
13186 1/1 3600 18 46 3.0 225 5.50 60 
13183 1/14 3600 35 26 2.4 190 4.50 60 
13192 1110 1800 51 61 2.5 190 5.50 60 
13181 1/22 1800 31 31 1.4 100 5.50 60 
13181 1/30 1800 24 1.0 15 4.50 60 
13119 1/40 1800 19 16 0.6 60 3.50 60 
13190 1/22 1200 93 45 1.8 150 5.50 60 
13182 1/45 1200 24 21 0.9 80 4.50 60 
13189 1/65 900 60 20 1.3 100 5.50 60 
13184 1/110 600 33 11 0.1 60 4.50 60 

13191 1/42 24000 18 14 6.0 360 4.50 400 
13198 1/11 6000 14 18 1.8 355 5.50 400 
13196 1/35 4000 11 8 1.1 120 5.50 400 

TABLE 14. S FRAME· TORGUE MOTORS 

N.L. STALL INPUT 
PART SPEED TORQUE CURRENT POWER CASE FREQ. 
NO. (RPM) (Oz. In.) (AMPS) (WATTS) LENGTH (Hz) 

13801 3400 14 3.3 325 3.50 60 
13808 1110 45 1.0 115 4.50 60 
13812 1610 140 2.3 245 5.50 60 
13809 950 40 0.6 60 4.50 60 
13810 830 15 1.3 120 4.50 60 
13806 800 30 05 55 350 60 
13813 800 140 2.0 200 5.50 60 
13815 800 110 2.5 256 5;50 60 
13814. 150 140 1.1 115 5.50 60 

TABLE 15. S FRAME • INDUCTION DRIVE MOTORS 

INPUT 
PART SPEED TORQUE CURRENT POWER CASE FREQ. 

NO. H.P. (RPM) (Oz. In.) (AMPS) (WATTS) LENGTH (Hz) 

13841 1/8 3450 38.0 2.00 110 5.50 60 
13840 1/10 3450 30.0 1.10 150 4.50 60 
13839 1/20 3400 15.0 1.10 94 3.50 60 
13843 1/15 1125 38.0 1.15 140 5.50 60 
13842 1/12 810 105.0 1.90 132 5.50 60 
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SEC. 3500 0 MOtORS! ROTATING COMPONENTS 

SERVO· TEK-FOREMOST IN SPEED MEASUREMENT AND CONTROL 
Proven Performance, Reliability and Ease of Maintenance for the Most Demanding Industrial Applications 

SOLID·STATE 

"500" SERIES PRECISION 
ADJUSTABLE·SPEED DRIVES* 
ALL MOTORS TOTALLY ENCLOSED, 
FAN·COOLED 

MAINTENANCE - Design eliminates vacuum 
tubes, selenium rectifiers ,and time delays. 
Utilizes silicon diodes, transistors and a mag
netic amplifier for exceptionally long service 
life. Modular plug-in construction requires 
only a screwdriver for servicing. 
REMOTE CONTROL - A 10-turn potentiometer 
provides precise adjustment and can be 
placed in any convenient location. Meter 
monitors operation and continuously indicates 
speed. 
GEARED MOTORS - Motors are available with 
integra I gear red ucers. 
BRAKE-REVERSING - Relay-controlled brak
ing and reversing models available. 
SPEED RANGE - Infinitely adjustable from 
less than 24 rpm to more than 3600 rpm 
(150:1) while delivering full-rated torque. Con
tinuous duty rating at all speeds. 
REGULATION -. Temperature-compensated 
tachometer feed-back provides botli line and 
load regulation of better than '13 of 1% of 
rated speed. 

Models available from Va to 1112 hp 

BI·MODE SERVO 
A device which is so versatile it can be pro
grammed to operate as either a bi-directional 
speed regulator or positioning servo. A doc 
permanent magnet servo motor and tempera
ture compensated doc generator (torque unit) 
designed for maximum reliability provide con
trol to the driven load. An integrated opera
tional amplifier with external gain adjustment 
coupled with a high efficiency booster provide 
high follow-up accuracy anC; excellent dy
namic response under various load conditions. 
A highly regulated temperature compensated 
reference supply insures stable operation with 
variations in ambient temperature, line volt· 
age and time. 

Features 
Adjustable, stepless bi-directional speed con· 
trol-Dynamic speed range in excess of 2000:1 
-High accuracy maintained with load, line 
voltage and temperature variation-Adjust
able output torque control-Controlled decel
eration capability-Remote programming ca
pability-Easy conversion from one mode to 
the other. 

D-C PERMANENT·MAGNET 

TACHOMETER GENERATORS 
TEMPERATURE·COMPENSATED 

Applications 
SERVOS - The highly linear output and wide 
speed range are ideal for velocity or integrat· 
ing servos. Low-driving torque permits its use 
as a damping or rate signal '" all types of 
servos. 
TEMPERATURE·COMPENSATED - The voltage 
output @ +25°C will not deviate from this 
amount oy more than 1/100 of 1 % per degree 
of change when operated at any temperature 
within the designed temperature range of 
-20°C to +75°C. 
SIZE - Miniature. Approx. Dia. 1'18". 
OUTPUT - Various models with outputs as 
high as 45v/1000 rpm. 
LINEARITY - Linearity from 0 to 12,000 rpm 
is better than 1/10 of '1 % of voltage output at 
3600 rpm. 
BRUSH LIFE - Better than 100,000 hours (10 
years) of continuous operation at 3600 rpm. 
BIDIRECTIONAL OPERATION - Output in 
either direction is held to a '14 of 1% 
tolerance. 
RIPPLE - The rms value will not exceed 3% 
of the doc value at any speed in excess of 
100 rpm. 
CONSTRUCTION - Aluminum housings with 
protective treatment; stainless' steel shafts; 
fully shielded stainless steel ball bearings; 
Mylar insulation. 
Our Engineering Test Report describing per· 
formance characteristics, test procedure and 
test results, is available at no charge, upon 
request. 

PRICES quoted with a quantity discount schedule. 

*An additional discount is available to resale organizations and original equip· 
ment manufacturers using these drives as an integral part of their product. 

Prices subject to change without notice. 

Write for our RC200 Catalog 

D·C PERMANENT·MAGNET 

SERVO MOTORS 
Model SU·680D-29 
delivers 12.7 watts 
of Continuous 
Power Output 
at 8600 rpm 

Applications 
Chart Recorder Pen Drives, Null-seeking De
vices, Capstan Drives for Tape Transports, 
Proportioning Applications, Prime Mover in 
Servo-Mechanisms. 

Specifications 
DYNAMIC, Maximum No-Load Speed @ 23v 
D-C - 10,000 rpm; ±500 rpm; Full Load 
Torque @ 8600 rpm - 2.0 Oz.-In. (max,); Stall 
Torque @ 23v D-C (Theo.)-15.0 Oz.-In. (min.); 
Frictional Torque - 0.25 Oz.-In. (max.); Accel
eration at Stall (Torque I Inertia) - 38,000 
RAD I SEC' (min.); Case Temperature Rise @ 
Full Load (Free Air Dissipation) -55°C. (max.J; 
Case Temperature Rise Per Watt of 12R loss 
(Free Air Dissipation) -6°C. 
STATIC: D-C Resistance - 4.24 Ohms (typ.); 
Inductance - 1.85 Millihenry (tyP.); Rotor 
Inertia - 30.0 GM-CM' (typ.); Tota Weight-
8.25 Oz. (max.); Length - 3.25 in., excluding 
shaft; Maximum Ambient Temp. -40°C. 
FUNCTIONAL CONSTANTS, Inertial Time Con
stant - 30.0 Milliseconds (max.); Electrical 
Time Constant - 0.45 Milliseconds (typ.); 
Torque Constant - 2.8 Oz.-ln./Amp. (min.)' 
Voltage Constant (Back E.M.F.)-O.019v @ (1\ 
RAD/SEC. (min.!; Viscous Damping Factor-
1.25 x 10·' Oz.-In./rpm (min.). 

Other Models Available 

ACCURATE 

SPEED INDICATING SYSTEMS 

A truly versatile "package" provides accurate 
speed indication for almost anything that 
moves. Nearly every industrial process or 
machine can benefit by the economy and 
safety of continuous speed indication. 
SELF POWERED - No batteries or external 
power required. 
LOW VOLTAGE-Connecting cable can be as 
long as 500 ft. 
PERMANENTLY LUBRICATED BALL 
BEARINGS. 
EASILY READ 4112" INDICATOR. 
TAUT BAND MOVEMENT-Withstands vibra
tion and shock. 
STANDARD RANGES - 0 to 100, 250, 500, 
1000, 2000, 3000, 4000, 6000, 8000, 10,000 
and 12,000 rpm. These speeds can also be 
p,r0vided to read "Percent of Full Speed" or 
'Percent of Capacity." 
o to 10 rpm available at small additional cost. 
Complete System includes Generator, Indi
cator (specify range), Mounting Base, Coup
ling and 15 ft. of Connecting Cable. 

SERIIO-TEK 8155 Van Nuys Blv!!., Van Nuys, Calif. 91401 (213) 786.0690 

eem/1973 

PRODUCTS COMPANY 
1086 Goffle Road, Hawthorne, N.J. 0750"6 

(201) 4273100 

CABL~~flRE~S~~gW~TF~. H~X'vJtl?~:JE. N'~:'J.U.S.A. 
Overseas Representative: NECO ELECTRONIX (Europe) LTD., 

North Street, Clapham Common, London S.W. 4 
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Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

SLO-SYN@ Synchronous/Steppinll 

M SERIES STEPPING MOTORS Shown 
in chart with M prefix. Represent the most 
advanced permanent magnet stepping motor 
design available and the most complete 
n:mge in both torque ratings and size. Pro
vide the highest torque per pound and 
torque to inertia ratios. Can be driven at 
rates above 20,000 steps per second with 
minimum of power input. Have Class B in
sulation . and may be operated at ambients 
from -40°C to +650 C. Stepping increment 
is 1.8° using a 4-step input sequence; 8-step 
input sequence gives an 0.9° stepping incre
ment. Step accuracy choice of either ±3% 
or ±5%. Chart shown gives off-the-shelf 

AC SYNCHRONOUS MOTORS 

PERMANENT MAGNET A·C CONTROL 
MOTORS have no brushes, ratchets or 
detents feature extremely rapid starting, 
stopping and reversing characteristics. Need 
only a single-pole, 3-position switch for com
plete forward, reverse and "off" control. No 
excessive inrush current when energized 
because starting and operating currents are 
nearly identical. Can be completely stalled 
or overdriven without overheating and with
out harmful effects on components. Start or 
stop in less than 5° of shaft rotation; no 
need for electrical or .mechanical braking. 
Phase-shifting resistor and capacitor must 
be used when operating from a single-phase 
source. Speeds available are 28.8, 72 or 200 
rpm at 60 hertz. 

MAXIMUM MOMENT 
OF INERTIA OF A 

RIGIDLY ATTACHED 
MAXIMUM TORQUE LOAD 

TYPE AMPERES (Oz·ln) (Lb·ln') 
120 Volts, 50/60 hertz, 1 Phase, 28.8 RPM at 60 hertz 

L550 I 0.2 40 0.5 
120 Volts, 50/60 hertz, 1 Phase, 200 RPM at 60 hertz 

• T525 I 0.2 25 I 0.12 

• TSSO I 0.3 I 50 I 0.25 
120 Volts, 50/60 hertz, 11'hase, 12 RPM at 60 hertz 

.5525 0.1 25 0.15 

.5550 0.3 50 0.5 

.55150 0.4 150 1.5 

55150Mt 0.4 150 1.5 

.55250 0.6 250 3 

• X250* 0.6 250 3 

.55400 0.6 400 4.5 

• Xl000* 3.0 1000 9 

• X1500 3.0 1500 12 
240 Valts, 50/60 hertz, 1 Phase, 200 RPM at 60 hertz 

T552 I 0.2 I 50 I 0.25 
240 Volt., 50/60 hertz, 1 Phase, 12 RPM at 60 hertz 

5552 0.2 50 0:5 

.5S152 0 .. 2 150 1.5 

.5S252 0.4 250 3 

• X252* 0.4 250 3 
.55402 0.4 400 4.5 

• Xl002* 1.5 1000 9 

t Militarized. 
* Exploslon.proof. 

• Available off·the·shelf from distributor stock 

SLO-SYN drives for motors listed but custom 
drives can be designed by Superior Electric 
or built by the user if desired. For torque 
vs speed characteristics and complete rat
ings and specifications, request Superior 
Electric Catalog MSM1171. 

PRECISION STEPPING MOTORS Shown 
in chart with HS prefix. Designed for phase
switched doc stepping. Make 200 steps of 
1.8° per shaft revolution. Each step is accu
rate within ±3% nonaccumulative. Can be 
used with SLO-SYN controls and drives or 
with user-designed and built drives. With 
proper circuitry, may be operated at speeds 

greater than ·1000 steps per second without 
missing steps. 

BIFILAR MOTORS Shown in chart with 
4-number suffixes. Contain twice the wind
ings of a 3-lead motor for better L/R time 
constant, better performance . .use simple 
drive circuitry or recommended SLO-SYN 
drives. Make 200 steps of 1.8° per shaft 
revolution except LS prefixed types which 
have a 0.72° step angle and TS prefixed 
types which have a 5° step angle. X prefixed 
are explosion proof. Step accuracy is ±5% 
nonaccumulative: 

CONTROLS AND DRIVES 

TRANSLATOR ST1800B For pulse-to-steP 
conversion of data to bifilar motors. Con
verts low-level signal pulses or square waves 
into the correct switching sequence needed 
to drive a SLO-SYN motor at the desired 
stepping rate. Input is 105·125 volts a-c, 1.5 
amps. Signal input impedance is 500 ohms. 
Input may be triggered by pulse or square 
wave or by an external switch. Operates in 
ambients from OOC to +400 C. Ideal for a 
wide range of programmed positioning and 
indexing functions. Approx. shipping weight 
121bs. 

ADJUSTABLE SPEED DRIVE ST1800BV 
Essentially a translator with a builHn oscil
lator to suppiy triggering signals. The oscil
lator irequency can be adjusted to vary the 
speed from 4 steps per second up to the 

.maximum permissible with the motor used. 
Have same other characteristics as SLO· 
SYN Translator ST1800B. 

TRANSLATOR MODULES Plug-in printed 
circuit boards with logic capabilities for 
stepping SLO-SYN motors. STM1800 and 
STM1800C are basic translators capable of 
bidirectional operation of motors. Those suf· 
fixed V, i.e. STM1800V and STM1800CV, are 
similar but have built-in OSCillators to pro· 
vide triggering signals. Potentiometers are 
supplied with V-suffixed models for adjust
ing the OSCillator speed. STM1800 and 
STM1800V have speeds to 500 steps/sec 
and are used with HS and bitilar motors. 
STM1800C and STM1800CV have speeds to 
2000 steps/sec and are used with M Series 
motors. Types STM1800 and STM1800V re
quire 8 amps power supply transformer 
T5934-G2. Types STM1800C and STM1800CV 
require 10 amp power supply transformer 
T6382. 

HIGH SPEED TRANSLATORS Used with 
precision (HS prefix) and M series (M prefix) 
motors to provide high stepping speeds. 
High speed translator HTR400 has 50 to 2000 
step/sec speed; HTR103RT has 100 to 3000 
step/sec speed; and HTR105RT has 100 to 
5000 step/sec speed. Acceleration and de
celeration is adfustable. Each pulse received 
from a built-in oscillatOr or from an external 
source will cause the translator to advance 

the motor one step. Triggering pulses can 
be supplied by tape readers, computers, 
oscillators, etc. Ambient temperature: OOC 
to 40°C operating; -55°C to 85°C storage. 
Rack mounted design with plug-in solid-state 
Circuitry. 

BUFFERED TRANSLATOR Drives M 
Series (M prefix) motors in response to com· 
mands from computer, digital control or 
other device which operates at a fixed pulse 
rate. Acceleration and deceleration not reo 
qui red from pulse source. Translator stores 
incoming pulses and feeds them to the 
motor, automatically accelerating and decel
erating at a rate compatible with the 
response characteristics of the motor. Ac
celeration and deceleration rates are approx· 
imately 6000 steps/sec' for BTR103RT and 
15,000 steps/sec' for BTR105RT. Motor is 
driven one step for each pulse received from 
control unit. BTR103RT has speed of 100 to 
3000 steps/sec, BTR105RT has speed of 100 
to 5000 steps/sec. Rack mounted only. 

PRESET INDEXER SP1800B·5 Controls 
indexing operations where bitilar motors are 
used for positioning. Automatically provides 
the correct switching sequence needed to 
drive motors the required number of steps. 
Has provision for actuating external equip
ment needed to perform related operations. 
Dials on control panel can be set to provide 
desired number of steps up to 99,999 count· 
ing range. Operates in ambients from OOC 
to +400 C. Input current 1.25 amps. Approx. 
shipping weight 19 Ibs. 

HIGH SPEED PRESET INDEXERS Used 
with precision (HS prefix) and M Series (M 
prefix) motors in indexing and other posl· 
tioning operations. HPR400R·5 has 50 to 
2000 steps/sec speed; HPI 153RT has 100 to 
3000 step/sec speed; and HPI 155RT has 
100 to 5000 step/sec speed. Decade counter 
controls on front panel permit selecting 
pOSitioning increments up to 99,999 counting 
range. On Index command, unit drives the 
motor the prescribed number of steps and 
then actuates a relay which controls external 
equipment. Count can also be set by com· 
puter or external decade switches. Ambients: 
OOC to 40°C operating; -55°C to 85°C stor
age. Rack mounted only. 

THE SUPERIOR ELECTRIC COMPANY 
1000 MIDDLE STREET. BRISTOL, CONN. 06010 • PHONE: (203) 582-9561 

, SEE OTHER SUPERIOR ELECTRIC PRODUCT 
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SEC. 3500 • MOTORS! ROTATING COMPONENTS 

Motors" Controls and Drives 

DRIVE TYPE MOTOR 
TYPE 

UP TO 500 STEPS/S EC 

• HS25 

• HS50 

• HS50L 
• LS50·1005* 

• ST1800B* • LS50·1 006 * Translator 
• SS25·1001 

ST1800BV 
• SS50·1008 Adj. Speed Drive 

• SP1800B·5* • 55150·1010 
• 5TM1800§* Preset Indexer 

.55250·1027 Translator Module 
• 55400·1021 

• 5TM1800V§* 
Translator Module .551800·1007 

TS25·1008** 

TS50·1 001* * 

X250·1003 

X1500·1001 

UP TO 2000 5TEPS/SEC 

• M06HC08 

• M061·Fo08 

• M062·FC09 

• M062·FD09 

• M063·FC09 

• M063·FD09 
• STM1800CtH • M091·FC09 

Translator Module 
• M091·FD09 

• STM1800CVtH • M092·FC09 
Translator Module 

• M092·FD09 

• M093·FCll 

• M093·FDll 

• Ml11·FD12 

• Ml12·FJ12 

• HS25 
• HTR400 • HPR400R·5t • HS50 
Translator Preset Indexer • HS50L 

HS400B·l003 

UP TO 3000 STEPS/SEC 

• BTR103RT 
Buffered Translator 

• HPI153RTt • Ml12·FJ25 
• HTR103RT Preset Indexer 
Translator 

UP TO 5000 STEPS/SEC 

• M061·FC02§§ 

• M061·FD02§§ 

• M062·FC04 

• M062·FoQ4 

• M063·FC06 
• BTR105RT 

Buffered Translator • M063·Fo06 
• HPI155RTt • M09HC06§§ 

• HTR105RT Preset Indexer 
Translator • M091·FD06§§ 

• M092·FC09 

• M092·Fo09 

• M093·FC14 

• M093-FD14 

• Ml11·Fo16 

*LS50·1005 and LS50·1Q06 have 0.720 stepping increment. 
**TS25·1008 and TS50·1001 have 50 stepping increment. 
teabinet available at additional cost. 

STEP 
ACCURACY 

±3% 
±3% 
±3% 
±5% 
+5% 

-+-5% 
±5% 
-1-5% 

±5% 
±5% 
±5% 
-+-5% 
-1-5% 
-1-5% 

±5% 

±3% 

±5% 

-+-3% 
±5% 
+3% 

-+-5% 

±3% 

±5% 

±3% 

±5% 

±3% 

+5% 

-+-5% 
-+-5% 
-1-3% 

±3% 

±3% 
-1-3% 

±5% 

±3% 

±5% 
±3% 

±5% 

±3% 

±5% 

±3% 

+5% 

±3% 

+5% 

±3% 

±5% 

+5% 

Translator Module Translator Preset Indexer 

MOTOR RATINGS AND SPECIFICATIONS 

AMPS DC 
VOLTS PER 

WINDING 

5.4 1.5 

3.0 4.0 

4.5 3.5 

3.0 4.0 

12.0 1.0 

11.8 0.44 

8.0 0.85 

10.0 1.25 

4.6 3.1 

5.3 3.4 

11.5 3.9 

5.4 1.5 

3.0 4.0 

4.6 3.1 

12.0 3.8 

1.3 3.9 

1.7 4.7 

2.2 4.6 

1.8 4.7 

2.5 4.6 

2.8, 5.5 

2.3 6.1 

3.6 6.1 
5.4 1.5 

3.0 4.0 

4.5 3.5 

4.2 4.3 

1.8 12.7 

5.1 1.0 

4.3 1.8 

3.4 2.9 

2.9 3.05 

2.5 4.6 

2.2 7.0 

1.7 8.0 

HOLDING MOTOR MOTOR SHAFT NET 
TORQUE DIA. LENGTH oiA. WT. 

OZ·IN INCHES INCHES INCHES LBS 

70 2.22 3.25 .250 2 

175 3.38 3.69 . 375 43f • 

320 3.38 5.31 .375 71/2 

75 3.38 3.69 .~75 43f. 

75 3.38 3.69 . 375 43/ • 

28 2.72 2.25 .250 11/. 

70 3.25 2.44 .375 3 

250 4.19 4.44 .375 61/2 

300 4.19 4.72 .375 61/2 

500 4.19 6.59 . 500 121/ • 

3000 6.5 8.63 .625 45 

40 2.22 3.25 .250 2 

65 3.25 3.69 .375 43/. 

300 4.19 4.88 .375 61/2 

2500 6.5 7.63 .625 38 

53 2.22 2 .250 11/. 

100 2.22 3 .250 2 

150 2.22 4 .250 2314 

150 3.25 2.45 .375 31/. 

300 3.25 3.70 .375 5'12 

450 3.25 5.07 .375 73f. 

625 4.19 4.72 .375 8 

1125 4.19 7.16 .625 141/2 
70 2.22 3.25 .250 2 

175 3.38 3.69 .375 43f, 

320 3.38 5.31 .375 73f. 

850 4.19 6.97 .500 133/. 

1125 4.19 7.16 .625 14'12 

53 2.22 2 .250 11/, 

100 2.22 3 .250 2 

150 2.22 4 .250 23f, 

150 3.25 2.45 .375 31/4 

300 3.25 3.70 .375 51/2 

450 3.25 5.07 .375 73f4 

625 4.19 4.72 .375 8 

*Also requires series dropping resistor. 
§Also requires T5934·G2 power supply transformer. 

§§Require modified drives. Consult factorY. 
ttAlso requires T6382 power supply transformer. 

• Available off·the·shelf from distributor stock. 

PAGES IN SECTIONS 2100, 4000 AND 5600 
eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2·663 
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Vol.2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

TJRWc AN ELECTRONIC COMPONENTS OIVISION OF TRW, INC. 
GL08E MOTORS 2275 Stanley Avenue, Dayton, Ohio 45404, U.S .. A. . 

Telephone: (513) 228·3171 • TWX: 810·459·1642 
• .Telex: 28·8224 0 Cable: GLODAY 

SPEED RANGE AT RATED HP 
RPM IN THOUSANDS 

10 12 14 16 18 

MAX. CONT. HP 

.-~+-++-+---1-1 0.2 

0.1 The 
MIL-spec 

. 033 D.C . 
motors 

.022 you need 
are here! 
If your MIL-spec d.c. motor 

needs fall within the paramo 
.016 eters shown, a Globe high 

torque motor or gearmotor 
.015 will till the bill. Globe's com· 

plete line of compact per-

TYPE 1M to 115 v.d.c., 1)/0" dia. x 2»,' long manent magnet and wound 

field motors plus integral 
planetary geartrains adds up 
to your best source for pre· 

TYPE MM to 50 v.d.c., cision miniature motors. 

.01 

TYPE HM to 75 v.d.c., 1" 

.004 

TYPE SD to 50 v.d.c., %" H-t-__ •••••• ·003 

TYPE VT to 50 v.d.c., 

H-t-......... H·0025 

TYPE VS to 50 v.d.c., %" x ~ .. ' x 1 Yo" long 

RELATIVE SIZE.& DIMENSIONS ~~~~ __ ~~~~~~.HP 
3.5 4 6 8 10 12 14 16 18 

RPM IN THOUSANDS 

Vol.2·664 CATALOG PAGES: lVol.l oaOl to 1·972) lVol.2·301 to 2·11.961 (Vol.3·3U1 to 3·1420) eem/1973 



TYPE YCl 

TYPE CC 

SEC. 3500 - MOTORS/ROTATING COMPONENTS ... ~w GLOBE MOTORS 
• ~ AN ELECTRONIC COMPONENTS DIVISION OF TRW, INC. 

~ 2275 Stanley Avenue, Dayton, Ohio 45404, U.S.A. - Telephone: (513) 228·3171 
TWX: 810·459·1642 - Telex: 28·8224 - Cable: GLODAY 

;0.0 ;:::~====~IX~;~:-.;:::====;.~~~ .. ;=:==::===::=====~=========:~ 
0.0 V!1.';i ~ 

20.0 1-f----+----I'-;IJ.pU~ .•. r ----+---+---+-----+--1 

10.0 I-+----+----\:~; .. ""'.~rr---~--t--_t*;:j-'D' _-I-t-------+--i 

1.3 r-

5.0r-r_-------r------~~------r_--_r------~----------~~ 

4.0~ ~) 

~~ 
1.0 ~:;-.-_.ltO;'6l;J.<:?iI-~ _ _+__I ~~ • 

.,.-- '--_-+ --____ --J .9. -
.81-f--~ ~----_r------+_--__+_----~----------~~ 

.7r--r_------~--------+_------r_--_r------~----------_4~ 

~.6~------+-----~ ~~ 

~.5~~-~--~-~r-~~~~~--r----1~ 
~ .4r-r_-------r--------+-------+----r------~----------~~ 

g 
o 
~ .3r-r_-------r--------+-------+----r------~----------~~ 

.2r-+--------r--------+-------+----r----~ 

. lr-+----I • 
O~ ____ L_L ___ L_ __ ~_-L ___ L_I ____ ~~ 

1.200 1.800 3,600 6.000 8.000 12,000 24.000 

SPEED- RPM 

TRW IGLOBE MIL·SPEC A. C. MOTORS 
COVER THE TORQUE_ MAP 
TYPE 

WC 
LC 
GR 
YCS 

eemit973 

OIA. f') LENGTH I") VOLTAGE POLES WEIGHT loz.! 

2~ 
2% 

115 v.a.c. Consult Factory 
to 208 v.a.c. 2,4 72.0 

115 v.a.c./v.d.c. 2 36.0 
26.0 to 230 v.a.c. 2, 4, 6 

2~ to 200 v.a.c. 
2~ to 200 v.a.c. 

H(6 to 200 v.a.c. 
1~6 to 26 v.a.c. 

2,4,6,8 
2,4,6 

2,4,6 
2,4 

11.5 
6.5 

2.4 
2.0 

When you need helpful service in precIsion miniature 
and small motors, check first with TRW/Globe. Catalog 
standard a.c. motors are rated above; custom units also 
available. TRW/Globe hysteresis synchronous motors de
liver exact speeds. Induction units produce giant torques 
for their size. Both types are available with standard in
tegral planetary geartrains to match your speed-torque 
requirements. 

-----See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2-665 



Vol. 2 ACTIVE COMPONENTS I CIRCUIT· ASSEMBLIES I CONTROLS & DRIVES 

D.C. 
TYPE BO & BL PLANETARY 
l¥s/l flange: Provides 18 ratios for 1V2" 
dia. Type BO and BL d.c. motors. Max. 
length 42~l'. Max cant. output torque to 
100 lb. in. 

TYPE MM & LL PLANETARY 
Provides 18 ratios for IV4" dia. Type MM 
and LL d.c. motors. Max. length 4%4/1. 
Square flange is optional. Max. cant. 
output torque to 1000 oz. in. 

TYPE SS PLANETARY 
Provides 21 ratios for W' dia. Type SS 
d.c. motors. Max. length 3')(l'. Continu
ous output torque to 300 oz. in. 

TYPE SO PLANETARY 
Provides 19 ratios for %/1 dia. Type SO 
d.c. motors. Max. continuous output 
torque to 300 oz. in. 

TYPE VT PLANETARY 
Provides 35 ratios for %" dia. Type VT 
d.c. motors. Max. length 3". Max. output 
torque to 50 oz. in. 

TYPE VS SPUR 
Provides 62 ratios for Kl' x ¥s" Type 
VS d.c. motors. Max. output torque to 
35 oz. in. Side-by-side version is ¥s" x 
¥s" x 2%" long. 

A.C. 
TYPE LC PLANETARY 
Available with 11 standard ratios from 
12:1 to 1800:1. Torque to 200 lb. in. 
continuous duty and to 600 lb. in. inter
mittent duty. 

TYPE FC PLANETARY 
Provides 18 odd and 83 even ratios for 
1'J{6" dia. Type FC a.c. motors. Max. 
length 4%l'. Max. continuous output 
torque to 1250 oz. in. 

TYPE MC PLANETARY 
Provides 83 even ratios, or 18 odd ra
tios for 1%" dia. Type MC a.c. motors. 
Max. length 4Xl'. Square flange is 
optional. Max. continuous output torque 
to 1000 oz. in. 

TYPE SC PLANETARY 
Provides 21 ratios for IJ{6" dia. Type 
SC a.c. motors. Max. length 3~/I. Max. 
continuous output torque to 300 oz. in. 

TRWG108E MOTORS 

AN EtECTRONIC COMPONENTS DIVISION OF TRW, INC. 
2275 Stanley Avenue, Dayton, Ohio 45404, U. s. A. 
Telephone: (513) 228·3171 - TWX: 810·459-1642 
Telex: 28·8224 • Cable: GLODAY 

Mil-Spec 
Gearmotors 
TRW/Globe MIL-Spec motors may 
be fitted with integral geartrains 
of planetary or spur gear design. 
Standard units, mated to the 
proper motor, can produce almost 
any desired speed. Torque multi
plication possibilities are enor
mous because of the efficiency 
and ruggedness of TRW/Globe's 
planetary design. Geartrain ca
pacities extend through 1/5 hp. 

CATALOG PAGES: (V01.1-301 to 1-9721 (VoI.2-301 to 2·11961 (Vol.3·301 to 3·14201 eem/1973 



SEC. 3500 • MOTORS/ROTATING COMPONENTS 

TRW GLOBE MOTORS 

AN ELECTRONIC COMPONENTS DIVISION OF TRW, INC. 
2275 Stanley Avenue, Dayton, Ohio 45404, U.S.A. • Telephone: (513) 228·3171 
TWX: 810·459·1642 • Telex: 28·8224 • Cable: GLODAY 

PART NO. 65A106 

rated voltage: 28 v.d.c. 

rated load: 500 Ibs. 

stroke length: 6 in. 

travel rate: .167 in. per sec. 

PART NO. 65Al17 

rated voltage: 115 v.a.c., 400 Hz, 1 phase 

rated load: 80 Ibs. 

stroke length: 1fs in. 

travel rate: .167 in. per sec. 

PART NO. 65A 119 

rated voltage: 28 v.d.c. 

rated load: 600 Ibs. 

stroke length: 8.46 in. 

travel rate: .7 in. per sec. 

PART NO. 65A 127 

rated voltage: 28 v.d.c. 

rated load: 7 Ibs. 

stroke length: 1.53 in. 

travel rate: .21 in. per sec. 

Linear 
Actuators 

(Tension or 
Compression) 

TRW/Globe linear actuators are 
furnished specifically to meet 
your package size and perform
ance requirements. Because they 
incorporate one or more TRW / 
Globe a.c. or d.c. motors, gear 
boxes and other components, we 
exercise control over design, 
manufacturing and testing. 

"eem/1973 See YELLOW SECTION for Local Sales and Dist;ibutors' Offices 



Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

Snapper Series Wide Bandwidth 

DC SERVO MOTORS 
(FOR COMPLETE SNAPPER SPEED/POSITION CONTROL SYSTEMS, SEE EEM Vo1.2·991) 
(FOR AMPLIFIER COMPONENTS SEE EEM Vo1.2·322) 
The SNAPPER is a high performance permanent magnet field ,......,~-I'""'"-,...-.,...-'""I"'-..,..-..,.-...,I'""'"-.,...-.., 
DC servo motor for use in both direct drive or geared servo 
systems. It is capable of high speed, low speed, control through 
zero speed, as well as plugging and operation at stall. The 
SNAPPER line is so named because of its very high torque 
capability in a TOTALLY ENCLOSED, NON VENTILATED frame. 
The excellent thermal capacity of the SNAPPER makes it pos
sible to operate severe servo duty cycles without overheating. 
Its rotor construction is not subject to warpage, or to the 
extreme temperature cycles that plague designs of lesser 
thermal capacities and ruggedness. 

SPECIFICATIONS FOR MODELS MT-3210-023 (A) THROUGH (H) 

a.-32. UNC-2B TAP 

)(~. DEEP, 4-HOLES r-_1'56~''''~1'OO~ 
EQUALLY S.PA. CED ON ! f,·251 .06 .10 I . 
2.500 DIA. B.C, I 

E.87;-~-(~-.\. -..... ~.~\ 1.lil.!l f .·l·)d! 2872 (( 0) I) L,_ ------i ---.l 
?IA. \\ \, ._,), ,i T 
L_.s:~ _P.. __ ~ '---, @ 

REA~ VIEW '\LTACH'ENVELOPE 
WITH TACH REMOVED SHOWN DOTTED 

8-32 UNC-2B TAP 
)( X. DEEP, 2-HOlES 
eQUALLY SPACED ON 
2.500 DI~. B.C. 

DRIVE END 

SPECIFICATIONS FOR MODELS MT-5010-023 (A) TH130UGH (H) 

SPECIFICATIONS FOR MODELS MT-5030-029 (A) THROUGH (H) 

8-32 UNC-2B TAP 
1.00 x % DEEP, 4-HOleS 

TACH ENVELOPE 
SHOWN DOTTED 

r. eaUAlLY SPAceD ON 

"j7J\if \;~ I 

DE~~E ~:: CIA. 

SYM 

Units 

'" = 
E' 
co .... ... ... 
'" a.. 

Tp 

ol·in 

'" = 
E' 
co .... ... 
'" 1;j 

"" 

oz-in 

... 
'" ~ co 
a.. ... 
tJ 
'" 

HP 

oz~in~ 
sec2 x 
10-l 

-en 
0:: 
co .... ... 
E 
;:: 
..: ., ... 
:::;; 

TM 

milli· 
sec 

-en 
0:: 
co .... ... 
E 
;:: 
..; ... 
w:; 

TE 

milli· 
sec 

CP ., 
0:: 

~ 
'" 'w ... 
"" 

ohms 

KT 

oZMin· 
amp 

... 
:::;; ... ... ., ... ... 
lis 

volts· 
KRPM 

A 100 30 1/20 3.8 9.6 0.34 4.5 16.0 11.9 

B 100 30 1/20 3.8 9.6 0.34 11.0 26.0 19.3 

C 100 30 1/20 3.8 9.6 0.34 7.0 20.0 15.0 

D foo .30 1/ 20 3.8 9.6 0.34 2.8 12.7 9.4 
~-+---+--~--~ 

E 100 30 1/ 20 3.8 9.6 0.34 17.5 32.0 23.7 

F 100 30 1/20 3.8 9.6 0.34 1.75 10.0 7.4 

G 100 30 1/20 3.8 9.6 0.34 1.1 8.0 5.9 

H 100 30 1/20 3.8 9.6 0.34 .70 6.3 4.7 

A 600 150 1/6 45 10.0 1.2 0.63 20.0 14.8 

B 600 150 1/6 45 10.0 1.2 6.4 62.0 46.0 

C 600 150 1/6 45 10.0 1.2 2.5 40.0 29.5 

D 600 150 1/6 45 10.0 1.2 0.25 12.8 9.5 

E 600 150 116 45 10.0 1.2 4.0 50.0 37.0 

F 600 150 1/6 45 10.0 1.2 1.57 32.0 23.7 

G 600 150 1/6 45 10.0 1.2 1.0 25.0 18.5 

H 600 150 1/6 45 10.0 1.2 .40 16.0 11.8 

A 1600 400 1/2 120 10.0 1.6 0.70 36.0 26.0 

B 1600 -400 1/2 120 10.0 1.6 5.8 115 85.0 

C 1600 400 1/2 120 10.0 1.6 1.1 44.0 33.0 

o 1600 400 1/2 120 10.0 1.6 1.75 56.0 41.0 

E 1600 400 1/2 120 10.0 1.6 0.45 28.0 _ 21.0 

F 1600 400 1/2 120 10.0 1.6 0.30 22.0 16.4 

G 1600 400 1/2 120 10.0 1.6 0.08 17.5 13.0 

H 1600 400 1/2 120 10.0 1.6 0.12 13.7 10.0 

NOTE: FOR ALL SPEC IFICATIONS: 
Tach. Sensitivity, Kv, Volts-KRPM: 3.0 
Tach. Ripple Volts, % of Avg.: ±1 

Torque Systems Inc. 
P.O. Box 167, 225 Crescent Street, Waltham. Mass. 02154 (617) 891-0230 

Vol.2 0 66B CATALOG PAGES: (Yol.1·301 to 1·972) (Yol.2·3D1 to 2·1196) (YoI.3·301 to 3·1420) eem/1973 



SEC. 3500 0 MOTORS/ROTATING COMPONENTS 

the best known name in 

MOTORS, TACHOMETERS, INTEGRATORS & STEPPER MOTORS 

Over 1500 standard designs 

or, custom designed to YOUR requirements 

All UNITS WITH AND WITHOUT GEARHEADS 

the full range of motors 

TYPES Servomotors Hysteresis Synchronous Computing Motor 

SIZES 
SPEEDS 

FREQUENCY 

VOLTAGES 
PHASES 

SIZE 

Viscous Damped Motors Motors Tachometers 

Inertially Damped Stepper Motors Integrating Motor 
Motors Motor Generators Tachometers 

Rate Motor Tachometers Spin (Gyro) Motors 

BuOrd Size 5 (0.5" Dia.) to BuOrd Size 23 (2.250" Dia.) 

900 RPM to 36,000 RPM 
(Stepper Motors in Steps of 7.5 0 , 150 , 45 0 , and 90 0 ) 

50, 60, 80, 400, 420, 480, 1000, and 1200 (Sine or Square Wave) 
Variable Frequency Motors are also standard at Vernitron 

6.3V (Filament) to 280V 

1,2, and 3 (In Stepper Motors-2, 3, and 4) 

PLUS THE NEW 14M4B SERIES 
INDUSTRIAL GRADE INDUCTION MOTORS 

typical data 

1.375" Dia. x 2.5" VOLTAGE 115 VAC, Single cf> 

BREAKDOWN TORQUE 1.0 Oz.-In. POWER 27 Watts 
NO LOAD SPEED 11,000 RPM FREQUENCY 400 Hz 

Also available in 60 Hz, 26 VAC versions. Ask about our industrial synchronous motors. 

VERNITECH ® DIVISION OF VERNITRON CORPORATION 
300 Marcus Boulevard, Deer Park, New York 11729 I (516) 586·5100, TWX: 510·227-6079 

SEE Vol.1.380, 10381 & Vol.20543 FOR OTHER ENCODERS, CONVERTERS, AND READOUTS 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2 0 669 



Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

CENTRALAB SEMICONDUCTOR 
OPTOELECTRONIC PRODUCTS 

OPTO-HYBRID SENSORS 

WE SOLVE LIGHT SENSING PROBLEMS! As the leading developer and pro
ducer of silicon photosensitive devices, we have the technical know-how 
and ability to provide solutions to your most complex optoelectronic 
problems. - These standard Centralab Semiconductor products are 
designed to cover a broad general range of applications. Often one of 
them can be adapted to fit your special needs. However, we are also 
a major prodtlcer of custom designed circuits or packaging to fit par
ticular requirements. Call us! Our applications department is ready to 
help you solve your problem. 

OTl/TTL compatible light sensor/ amplifier/digitizer subsytems; 
available iJl standard 1, 9 and 12 channel packages .. LIGHT EMITTING DIODES 

Current Threshold Min. Max. Max. 
Require- (Radiometric) Maximum Maxi- Output Output Propa- Max. Max. 

Supply ment Matching mum High Low gatlon Rise Fall 
Type Voltage (Max per Ratio Shape (Light) (Dark) 

Delay Time Time 
Humber Factor IOH::::: IOl= I. I, channel) Ht~ Min Ht~ Max H Max/Min F D.2mA 4mA I" 

Minimum Maximum 
Type Case Po@ IF YF@IF 

Number Type 

Vde mA mw/cmz mw/cm1 Vde Vde }tsec Ilsec .usee mW YQlts 

OH100 2.5 10.0 
OH102 1.0 3.0 CLtOO TO·18(l) 1.0 1.50 
OH106 0.2 CLf10 TO·18(E) 0.25 1.60 
OH106A 5 ± .25 .03 0.1 1.10 40 0.4 1.0 1.0 1.0 CL110A TO·18(E) 0.50 1.50 
ON900 10.0 2.0 
ON900A 10.0 1.2 
OH1200 10.0 2.0 

CL1101i1 TO·18(E) 0.60 1.50 

CL150 DO·31 0.27 1.50 
OH1200A 10.0 1.2 

TO·18(l): Glass lens TO·18(E): Epoxy lens 

All types also available with monolithic integrated circuits 

THE PERFECT PAIR Matched emitter/sensor Opto-Hybrid assembly 

I, 

mA 

100 

50 

50 

50 

50 

Supply Minimum Output Maximum Output Typical Propagation Maximum Maximum 
Type Voltage High (Light) Low (Dark) 

Number Vee VOH(1) Voe 
Vde Vd. Vde 

PP900 5 ± .25 3".0 0.4(2) 
PP90DA 5 + .25 3'.0 0.4(3) 

Operating Temperature. 0 to +75 C Storage Temperature: -55 to +125 C 
(1) With 80% transmissive neutral density fitter in tape slot. 

Delay Rise Time Fall Time 
I" Ie I, 

Il sec Il sec Il sec 
1.5 2.0 . 2.5 
1.5 2.0 2.5 

Minimum 
I Maximum Typical Typical BV. 

A, 6\ 1Il.@ 10,uA TA::::::25"C 

om om Volts mA 

930 36 - 100 
900 50 - 70 

900 50 3 70 
900 50 5 70 

930 36 6 120 

Isolation Detector 
EmitteHo Supply Current, 
Detector Total 

Vde rnA 
100 120 
100 120 

(2) With 10% tran~missive neutral density filter in tape slot. 
(3) With 50% transmissive neutral density fitter in tape slot. OPTOELECTRONIC DEVICE OUTLINE DIMENSIONS 

PHOTO DIODES 
134' 

light Current Maximum 
H:::::: 20mW!cm2 2BOooK Dark Current Effective 

Typical 
Tungsten H=O Active 

Junction Po (max.) 
Type Case VR= -SV, TA=25"C IR@VR Area 

Capacitance TA:::12S"C 
Number Type @VR:::-5V 

Min. Max. 2S"C 100"e V. 

06" Max 

OH100. OH102. OH106. A 

.A .A oA oA volts .m' pI mW 

CPO 1tO TO·18(WI 10 20 20 150 5 .008 8 50 
CPO 110A TO·18(WI 10 20 20 150 20 .008 8 50 

TO·18(W): Glass window 

PHOTO RELAY 
Parameters Min. Typ. Max. Units 

Relay Operating VOltage 50 115 135 Vac 
Relay Contact Rating 

1 
Amperes 

(SPOT) (Continuous) 
Sensitivit)' Threshold 
(Radiometric Terms) 20 f-/.W/cm'l 

(II 
f-------sen~i~vnl Threshold 

0.6 Ft. C (Photome ric lerms) 
(I) 

Operating Temp. 0 +80 ·c 
Storage Temp. 55 +125 ·C 

(1) Based on Irradlance or illuminance from a Tungsten source at 2800 0 K color temperature. 

00·31 

Photo Relay 

CENTRALAB SEMICONDUCTOR 
GLOBE-UNION INC. 4501 NORTH ARDEN DRIVE· EL MONTE. CALIFORNIA 91734 - TELEPHONE (213) 579-0700· TWX (910) 587-3429 

FOR CURRENT SOURCE DATA CALL TOLL-F~EE 800-645-~20D UN N. Y. STATE CALL COLLECT (516) 294-0990l 

Vo1.2-S70 CATALOG PAGES: (VoLl-301 to 1-972) (VoL2-301 to 2-1196) (VoL3-30t to 3-1420) eem/1973 



SEC. 3700 • PHOTOELECTRIC EQUIPMENT & COMPONENTS 

CENTRALAB SEMICONDUCTOR 
OPTOELECTRONIC PRODUCTS 

PUNCHED TAPE AND CARD SENSORS 
Sensor Positions 

Segment 
Type Center-te-Center Active Area 

Number Total Number Spacing 
(1) (1) 

inches inches 

"PC 3 thru 10 .IOO .160 x .080 

"S" 3thrul0 ,087 .125 x .030 

NOTES: 1. To order, indicate number of segments after type number, 
Le., HPC·9 is 9 segment HPC 

2. Per selment. Measured at 500 foot-candles, 2800·K. 25-C. 
1 K load. 

3. Per segment. Measured at -l.OV, 25-C. 

1 WATT SOLAR PANELS 

Nominal 
Output 

iJ.A (2) 

205-345 

100-140 

Maximum 
Dark Reverse 

Current 

)1. (3) 

20 

10 

Output Power 
Type 

Number 
Overall Dimensions 

Excluding Terminals 
Output 
Voltage 100 mW/cm 2 

Sunlight 
or Tungsten 

Daily Average 
from 

Fixed Position 

CSP4.1 
CSP7 
CSP14 
CSP16.5 
CSP28 

. 75 ~ 6 25 x 6.75 Inches 

4.7 
7 

14 
16.5 
28 

1 Watt minimum 6 Watt-hours 

TWO ELEMENT NULL INDICATOR 
Type 

Number 

Naminal Overall Dimensians inches 
Extluding 1.3" leads Electrical Specifications 

Case Eath Active Area Null Voltage (1) Imbalance Between Elements (1) 

HlSN·221 .063 H x.1O W x: .44 L .09 l x .04 W .02 Wide 250 mV min. 50 mV mal{. 

NOTE: (1) Measured at 280 foot-candles, 2800'K, 10 K Load. 

PHOTO SENSORS 
Type 

Number 

Maximum Overall Dimensions Active Area Output (1) Da~=x~~v~~se 
I-_Ex __ e_'U_'i-.Cngi;;in2;;o:~;;c:;-in_. _'e_a_'s_+-"in"'ehC;;e~s _+--;;;"--,_c:.--+ ___ C~u,,,rrent 

EA7E1 
EA7E2 
EI\7E:J 

0.5 x: .082 
3~~tti~~ .---- f£! --.-
300 300 10 
250 250 10 

.130 x .050 

SPEED OF RESPONSE: 10 microseconds or less, depending on load reSistance 
SPECTRAL RESPONSE: Range, 0.4 to 1.15 microns; peak, 0.85 microns. 

NOTE (1) Measured at 280 foot.candles, 2800'K, 10 K Load. 

PLANAR PHOTO SENSORS 

(1) Measured at 20 mW em' Irradlanee from 2800 c,K tungsten source 

GENERAL PURPOSE PHOTO SENSORS 
Typical 
Output 

Type Nominal Overall Dimensions (1) Active Area 
Number 

Ise Vee 

inches 
square square 

mA mV em. inches 

2A 2.86 dia. 1.125dia 5.1 0.79 155.0 550 
HOC 1.0 x 1.0 0.4 x 0.4 0.9 0.14 27.0 550 

52C 0.5 x 2.0 0.2 x 0.8 0.8 0.12 23.0 550 
51C 0.5 l{ 1.0 0.2 x 0.4 OA 0.06 11.0 550 
55C 0.5 x 0.5 0.2 x O.?: 0.2 0.03 5A 530 
58C 0.5 x 0.25 02 x 0.1 0.1 0.014 2.5 510 

(1) Measured at 200 mW cm2 irradlance from 280')oK tungsten source 

CENTRALAB SEMICONDUCTOR 

Maximum Dark Current 

0.4 
r----o~- r--S.O ---

~ oL~ - 1:.:--
-- 2.0 

15.0 

15.0----

Typical Output 
Typical @ 400 mV 

(1) Dark Current 

Current Power 'R @VR=1 

rnA mW "' 
127.0 50.8 40 
21.4 8.5 22 
20.0 8.0 15 

9.3 3.7 10 
4.6 1.8 5 
2.2 .88 2 

OPTOELECTRONIC DEVICE OUTLINE DJMENSIONS 

"SR CSP 

025 +- 005""1r-

03 Ili~~~~~~~O~I~~ +005~~087 ,001 WC!, m ,",,,,"11 
- Non Cum Toler ~ 

Glass W ndow 

--04" ~ .44"----------i 
. :--11..j.09'~ f--.02" I J"=II _ W4!l I 
.o~~ .015" Top View 

r13"~ 

r=~1 ~~:dSlIE:~F=-
HLSN·221 .063" Cross Section 

Side View 

.05" ±.005" 

ItUghl 
(.) Sensitive 
~ Area 
;;; 
:' Positive 
Z Contact 

Area 

~!: . 
. -.-

2"~J 

.01" Dia. Dumet 
EA1 Wire, Tinned 

Red Dot 
Denotes 
Positive 

Lead 

Planar Photo Sensors 

~'-1 

II 

Active 
Area Type 

Number 

Nominal 
Overall Dimensions 

A • Sq.cm Sq. in. 
58p·1,2 
55p·l,2 
51p·l,2 
52P-1,2 

1l0P-l,2 

:t~~ I .~~~ 
.197 .388 
.197 .788 
394 .394 

General Purpose Photo Sensors 

Type 
Number 

2A 
lIoe 
52e 
51e 
55C 
soc 

Nominal 
Overall Dimensions 

A • 

1.125dia·11125dia 
04 0.4 
0.2 0.8 
0.2 0.4 
0.2 0.2 
0.2 0.1 

Active 
Area 

Sq. em Sq. in. 

5.1 I 079 0.9 0.14 

8'2 g:~~ 
0.2 0.03 
0.1 0.014 

077 1.012 j 18 .028 
38 .059 
77 .119 

.86 .133 

A comprehensive condensed catalog of all Centra lab PRIME' 
semiconductor products is available upon request. 

Contact us for complete data on these devices or for assistance 
from our opto·electronic engineers with your particular application. 

GLOBE-UNION INC, 4501 NORTH ARDEN ORIVE·EL MONTE, CALIFORNIA 91734·TELEPHONE (213) 579-0700'TWX (910) 587-3429 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645·9200 (IN N. Y. STATE CALL COLLECT (516) 294·0990) 

eem/1973 See YELLOW SECTION for Local Sales and Oistributors' Offices Vol.2·S71 



ACTIVE COMPONENTS/ CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

Silicon NPN Planar 
Epitaxial 
Phototransistors 

Maximum Ratings 
Maximum Temperatures 
Storage Temperature -65"C to + 200"C 
Operating JunctiC'n Temperature +150'C 

Maximum Power Di'..:,sipation 
Total Dissipation at 25"C. Pr=250mWderate 2.0mW/"C 
Total Dissipation at lOO"C. ?r= 100mW 

Maximum Ratings 
Maximum Temperatures 
Storage Temperature -65°C to +180°C 
Operating Junction Temperature +150°C 

Maximum Power Dissipation 
Total Dissipation at 25°C. Pr =50mW derate O.5mW/oC 
Total Dissipation at 100°C. Pr=12.5mW 

Note 1: The light SOl/fee is a frosted tungsten incandescent lamp at 2854°K. Note 2: The light source is a gallium ars~nide LED pulsed with a rise and foil rime of < 0.3 Ji,sec, 
Note 3: Pulsed conditions: 300 J./.sec., 2% duty cycle. 

CLAIREX ELECTRONICS 
A DIVISION OF CLAIRE~ CORPORATION· 560 SOUTH THIRD AVE., MOUNT VERNON, N.Y. 10550 • TEL: 914-664-6602 

Vo1.2·672 CATALOG PAGES: (VoLl-301 to 1·972) (VoI.2-301 to 2-11961 (VoI.3-301 to 301420) eem/1973 



Minimum 
Photocell Resist. ,esistance Maxi- Powe, 
ordering Diam.X once@ ratio from mum Dissipation 
abbrevi .. Length 2fc ± 2 ftc to Dark volt- o @25·C 

alion (inches) 33V3% within 5 see. age (mw) 

CL5M2 .55 X .18 55K 1:100 250 2000-5001 

CL602 .25 X .5 I meg. 300 7' 
CL702 .36 X .18 I meg. 300 125 
CL902 .21 X.I' I meg. 250 50 

Type 2 CdS (photosensitive material designated by last number in ordering abbrevi
ation, i.e. Cl5M2J. Peak spectral response 5150 angstroms. bluest response photosensi
tive material. high stability. lowest temperature error. 

CLS03 .5X .5 7.2K 1:10,000 250 500-2501 

CLSM3 .55 X .18 7.2K 250 2000-500' 
CL603 .25 X .5 133K 300 75 
CL603A .25 X .5 75K 300 75 
CL603AL .25 X .5 3.5K 170 75 
CL703 .36 X .18 133K 300 125 
CL703A .36 X .18 67K 300 125 
CL703L .36 X .18 2.7K 100 125 
CL903 .21 X .15 133K 250 50 
CL903A .21 X .15 67K 250 50 
CL903L .21 X .15 6.0K 100 50 

Type 3 CdSe, peak spectral response 7350 angstroms, fast response, and very high light
to-dark resistance ratio. Can be used for high speed switching or counting. Sensitive to 
near infra red. For use with incandescent or neon lamps. 

CLS04 .5X .5 1.5K 1:400 250 500-2501 

CLSM4 .55 X .18 1.5K 250 2000-5001 

CL504L .5X .5 O.25K 170 500-2501 

CLSM4L .55 X .11 0.25K 170 2000-5001 

CL604 .25 X .5 30K 300 75 
CL604L .25 X .5 1.5K 170 75 
CL704 .36 X .11 30K 300 125 
CL704L .36 X .11 0.6K 100 125 
CL904 .21 X.15 30K 250 50 
CL904L .21 X .15 2K 100 50 

Type 4 CdSe, peak spectral response 6900 angstroms, lowest resistance photocells 
available. Can be used for "on-off" applications when low resistance is desired. For 
use with incandescent or neon lamps. 0 

CL505 .5X .5 9K 1:100 250 500-2501 

CLSM5 .55 X .18 9K 250 2000-5001 

CLS05L .5)( .5 1.5K 170 500-2501 

CL5M5L .55.X .11 l.5K 170 2000-5001 

CL605 .25X.5 166K 300 75 
CL605L .25X.5 7.5K 170 75 
CL705 .36X.II 166K 300 125 
CL705L .36 X .18 3.3K 100 125 
CL905 .21 X.15 166K 250 50 
CL905L .21 X.15 10K 100 50 

Type 5 CdS, peak spectral response 5500 angstroms (closely matches the human eye). 
most stable, lowest memory photocell available. Can be used in light measuring appli
catioris and precision low speed switching. For use with incandescent, fluorescent or 
neon lamps. 

Type 5H CdS, peak spectral response 5500 angstroms (closely matches the human eye). 
Combines high speed, stability, linearity, and uniform color temperature response. 

• 

Minimum 
Photocell Resist- resistance Moxi- Power 
ordering Diam.X ance@ ratio from mum Dissipation 
abbrevi- Length 2 fc ± 2 ftc to Dark volt- @25°C 

ation (inches) 33113% within 5 sec. ac· (mw) 

CLS07 .5X .5 7.2K 1:300 250 500-2501 

CL5M7 .55X .11 7.2K 250 2000-5001 

CL607 .25X .5 133K 300 75 
CL707 .36 X .11 133K 300 125 
CL707L .36X .11 2.7K 100 125 
CL907 .21 X .15 133K 250 50 
CL907N .21 X .15 66K 100 50 

Type 7 CdS, peak spectral response 6150 angstroms. moderate speed and ratio. Can be 
used in general beam breaking applications. For use with incandescent, neon or fluor
escent lamps. 

CL707H .36 X .11 500K 1:1000 300 125 
CL707HM .36)( .11 lOOK 250 125 
CL907H .21 X .15 600K 250 50 
CL907HN .21 X .15 300K 100 50 
CL907HL .21 X .15 24K 100 50 

Type 7H CdS Peak Spectral response 6200 angstroms. Very fast decay time coupled wit~ 
low resistance and high linearity. Ideol for beam breaking applications. 

Resist- Minimum Maxi-
Photocell ance@ resistance mum Power 
ordering D4am. X 2 fc ± ratio from vo't- Dissipation 
abbrevi- Length 33'13% 2 ftc to Dark age @25°C 

ation (inches) within 5 sec. (mw) Type 

CL703/2 .36 X .11 50K 1:10,000 300 125 3 Cd5~ 
CL703L/2 .36 X .18 6.5K 1:10,000 100 125 3 CdSe 
CL704j2 .36 X .11 17K 1:400 300 125 4 CdSe 
CL704Lj2 .36 X .11 l.5K 1:400 100 125 4 CdSe 
CL705j2 .36 X .18 166K 1:100 300 125 5 CdSe 
CL705Lj2 .36 X .18 7.5K 1:100 100 125 5 CdSe 

DUAL ELEMENT 
I Photocells contain two separate elements with two separate leads ond one common lead. 

PHOTOMOD® 
PHOTOCELL-LAMP ASSEMBLIES 

Part No. Roted Resistonce (Mox. Ohms) Max. Allowable Cell 
Lamp Voltage @ Rated Lamp Vohage Voltage @ Peak AC 

CLM3006A 6 160 120V 
CLM4006A 6 55 120V 
CLM4012A 12 30 120V 
CLM3012A 12 160 120V 
CLM5HIOA 10 3000 120V 
CLM7HI6A 16 550 170V 
CLM3120A 120 1150 120V 
CLM4120A 120 160 120V 

FOOTNOTE, 1 With and without heat sink • 

CLAIREX ELECTRONICS· 
A DIVISION OF CLAIREX@ CORPORATION· 560 SOUTH THIRD A VB .• MOUNT VERNON. N.Y. 10550 TEL: 914-664-6602 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices 



VOI.2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

VARIATIONS OF LIGHT 

STANDARD PHOTOELECTRIC PRODUCTS FROM NSL 
CdS & CdSe PHOTOCELLS PHOTODETECTOR LAMP ASSEMBLIES 

Cell Typ. 1 Min. 
Type F" Da~ 
No. Res. KIl Res. Mil 

NSL·312 75 100 
NSL·313 30 1uJ 
NSL·314 14 100 
NSL·315 5SO 1000 
NSL·316 260 1000 
NSL·317 110 1000 
NSL·318 50 500 

NSL·3122 75 20 
NSL·3132 30 20 
NSL·3142 14 20 
NSL·3152 5SO 200 
NSL·3162 260 200 
NSL·3172 110 200 
NSL·3182 50 100 

NSL·412 75 10 
NSl·413 30 2.0 
NSL·414 14 .2 
NSL·415 5SO 160 
NSL-416 260 100 
NSL-417 110 SO 
NSL·418 50 5.0 

NSL·443 
NSL·444 
NSL-445 
NSL·446 
NSL·447 

NSL·361 
NSL·362 
NSL·363 
NSL·364 
NSL·365 
NSL·366 
NSL·367 

NSL.461 
NSL·462 
NSL·463 
NSL-464 
NSL·46S 
NSL·466 
NSL·467 

NSL·381 
NSL·382 
NSL·383 
NSL·384 
NSL·3SS 
NSL·386 
NSL·387 

NSL·3812 
NSL·3822 
NSL·3832 
NSL·3842 
NSL·3852 
NSL·3862 
NSL·3872 

NSL·481 
NSL·482 
NSL·483 
NSL-484 
NSL·485 
NSL·486 
NSL·487 

NSL·392 
NSL·393 
NSL·394 
NSL·395 
NSL·396 
NSL·397 

NSL·3921 
NSL·3931 
NSL·3941 
NSL·3951 
NSL·3961 
NSL·3971 

NSL-491 
NSL-492 
NSL·493 
NSL-494 
NSL·495 
NSL·496 
NSL·497 

200 
120 
26.0 
11.4 
5.5 

65 
28 
12 

5.2 
550 
230 
100 

65 
28 
12 

5.2 
550 
230 
100 

43.0 
18.6 
8.0 
3.5 

330 
155 

66 

43.0 
18.6 
8.0 
3.S 

330 
155 
66 

43.0 
18.6 
8 
3.5 

330 
155 
66 

4.0 
1.7 
0.7S 

40.0 
17.0 
7.5 

4.0 
1.7 
0.75 

40.0 
17.0 
7.5 

9.3 
4.0 
1.7 
0.75 

40 
17 
7.5 

Vol.20s14 

300 
100 
15 

5 
1 

200 
200 
200 
200 

3000 
3000 
3QPO 

80 
20 

2.7 
0.7 

160 
20 

4 

100 
100 
100 
100 

1000 
1000 
1000 

20 
20 
20 
20 

200 
200 
200 

65 
IS 
1.8 
0.2S 

200 
130 
20 

10 
10 
10 
20 
20 
20 

2 
2 
1 

20 
20 
10 

14 
3.2 
0.4 
0.05 

32 
4.0 
0.54 

Max. 
Peak 
Volt. 

70 
70 
70 

250 
250 
250 
120 

70 
70 
70 

250 
250 
250 
120 

80 
80 
80 

250 
250 
250 
120 

2000 
2000 
420 
420 
420 

70 
70 
70 
70 

250 
2S0 
2S0 

80 
80 
80 
80 

250 
250 
250 

80 
80 
80 
80 

250 
250 
250 

100 
100 
100 
100 
320 
320 
320 

120 
120 
120 
120 
250 
2S0 
2SO 

70 
70 
70 

250 
2S0 
250 

80 
80 
80 

320 
320 
320 

80 
80 
80 
80 

320 
320 
320 

Max. 
Power 
MW. 

50 
50 
50 
50 
50 
50 
50 

50 
50 
50 
50 
50 
50 
50 

50 
50 
60 
50 
50 
50 
50 

1000 
1000 
1000 
1000 
1000 

100 
100 
100 
100 
100 
100 
100 

100 
100 
100 
100 
100 
100 
100 

200 
200 
200 
200 
200 
200 
200 

200 
200 
200 
200 
200 
200 
200 

200 
200 
200 
200 
200 
200 
200 

500 
500 
500 
500 
500 
500 

200 
200 
200 
200 
200 
200 

500 
SOO 
SOO 
500· 
500 
500 
500 

Description 

CdSe Photoconductive 
Cell in Hermetic Glass 
and Metal TO·18. 

CdSe Epoxy Coated 
"Open Pill" TO·18 dia. 
Photoconductive Cell. 
CdS versions also 
available. 

Cds Photoconductive 
Cell in Hermetic Glass 
and Metal TO·18. Epoxy 
Coated "Open Pill" 
versions also available. 

Cds Photoconductive 
Cell In Hermetic Glass 
and Metal 1.25" Dia. 
Case 

CdSe Photoconductive 
Cell in Hermetic Glass 
and Metal 1/4" Dia. 
Case. . 

Cds Photoconductive 
Cell in Hermetic Glass 
and Metal 1/4" Dia. 
Case 

CdSe Photoconductive 
Cell in Hermetic Glass 
and Metal TO·5. 

CdSe Epoxy Coated 
"Open Pill" TO·5 dia. 
Photoconductive Cell. 
CdS versions also 
available. 

Cds Photoconductive 
Cell in Hermetic Glass 
and Metal TO·5. Epoxy 
Coated "Open Pili" 
versions also available. 

CdSe Photoconductive 
Cell in Hermetic Glass 
and Metal TO-8. 

CdSe Photoconductive 
Cell In Plastic case. 
Glass lens and Epoxy 
Coated "Open Pill" and 
CdS versions also 
available 

CdS Photoconductive 
Cell in Hermetic Glass 
and Metal TO·8. 

~ 

CdSe Photodetector 

Module 
Type No. Volts 

PL·1033·1 10 
PL·1036·1 10 
PL·2H33-1 120 
PL·2H36·1 120 
PL·3A33-1 100 
PL·3A36·1 100 
PL·5S33·1 1.6 
PL·5S36·1 1.6 

Emitter Detector 
Cur· Max. Min. 
rent ON OFF Max. Max. 
MA Res. Il Res. MO Volts Power 
15 100 10 80 250 
15 400 100 320 250 
2 100 10 80 250 
2 400 100 320 250 
2 150 10 80 250 
2 500 100 320 250 

25 200 10 80 250 
25 2000 100 320 250 

Descriplian 
Phenolic .7S" 
x .7S" x .625" 
Pin Leads for 
P.C. Board 
Mounting. 
(Matched, 
Multi·Detector 
Configurations 
also available) 

PLT-l0384 10 
PLT·10387 10 

15 
15 

400 
5000 

10 
100 

80 
320 

100 Standard 
100 Tube: Axial 

Leads 
PLF·5S380 1.6 25 250 10 80 100 4 Leaded, 

Hermetic TO·5 
PLS·5S387 1.6 25 4000 100 320 100 Small Tube, 

Axial Leads 
PLM·5S310 1.6 25 500 10 80 50 Miniature 

Silicon Photodetector 

Emitter Detector 
Coupled 

Characteristics 
Typ. 

Cur· Dark 
Module rent Min. Curro 

Type No. Volts MA BVCEO nA 

PLF·6S610 1.5 50 30 
PLF·6S510 1.5 50 50 

PLM·6S610 1.5 50 30 
PLM·6S510 1.5 50 50 

PLS·6S610 1.5 50 30 
PLS·6S51O 1.5 50 50 

1 
2 

1 
2 

Cur· Rise 
rent Fall 

Trans. Time 
Ratio ,.sec 

30 3 
0.1 0.05 

30 3 
0.1 0.05 

30 3 
0.1 0.05 

SILICON PHOTODIODES 
Minimum 

Short 
Ckt.~ 

Curro MA 

Dark Reverse 
Open Curro Voltage 

NSL 
Type No. 

Ckt.· ,.A @ 1V. Recom. 
Volt @ 55°C Maximum 

NSL·701·1 0.30 0.4 10 5 

NSL·701·9 

NSL·702·1 
NSL·702·2 

NSL·703 

NSL·707 

NSL·708 

NSL·110 

0.30 

0.65 
0.65 

1.5 

3.75 

1.85 

0.125 

0.4 10 

0.4 20 
0.4 10 

0.4 50 

0.4 100 

0.4 50 

0.4 

NSL·751 1.5 0.4 50 

NSL·781 0.28 0.4 10 
NSL·881 0.28 0.3 5 
NSL·782 0.45 0.4 15 
NSL·791 0.65 0.4 20 
NSL·792 1.2 0.4 40 

'At 500 Ftc (25 MW/Cm') 28700K Source. 

5 

5 

5 
5 

Tube. 
Axial leads 

Description 
4 Leaded, 
Hermetic TO·5 
Isolation: 
700V 
Miniature 
Tube. Axial 
Leads. Isola· 
tion: 2.5 kV 
Small Tube. 
axial leads. 
Isolation: 5kV. 

Description 
.1" x .2" Chip. 
Wire Leads 
9 Element Cell, 
0.1" Spacing 
.2" x ,2" Chip. 
Wire Leads 
.2" x .4" Chip, 
Wire Leads 
.2" x 1" Chip. 
Wire leads 
.1" x I" Chip, 
Wire Leads 
TO·18 Package 
0.5" dia. Epoxy 
Package 

Hermetic TO·5 
Case 

HermetiC TO·8 
Case. 

SILICON PHOTOTRANSISTORS 

NSL 
Type No. 

Da~ (CEO @ 15V 
"(CEO, MA @ 5V 25°C - nA 

Min. Typ. Typ. Max. Descriplion 

NSL·610·1 .2 
NSL·610·3 1 
NSL·610·6 4 
NSL·610·9 7 
NSL·611 8 

1 
3 
6 
9 

15 

1 
1 
1 
1 

10 

50 
50 
50 
50 

100 

TO·18 Encased N PN 
Silicon Phototran· 
sistor: Power Dis· 
sipation @ 25°C 
200 mW, Minimum 
Breakdown Voltage 
BVcEo 30 volts 

NSL·2565 .4 2 2 

'At 200 Ftc (10 MW/Cm2) 28700K Source. 

100 9 Element Array, 
0.1" Spacing 

NATIONAL SEMICONDUCTORS LTD. 
331 Cornelia Street, Plattsburgh, N.Y. 12901 • Tel: (518) 561·3160 

In Canada 2150 Ward Street. Montreal 378, Quebec • Tel; (514) 744-5507 

CATALOG PAGES: !Vol.1 0301 to 10972) !V01.20301 to 201196) !Vol.30301 to 301420) eem/1973 



SEC. 3700 • PHOTOELECTRIC EQUIPMENT & COMPONENTS 

PHOTOSENSORS ... 
PHOTOTRANSISTORS ... 
OPTOELECTRONIC ASSEMBLIES ... 
COMPLETE CUSTOM OPTOELECTRONIC SYSTEMS ... 

One company makes them all ... 

SENSOR TECHNOLOGY. INC. 

High speed NPN sensors 
mount on 0.087" centers for 
high density packaging and 
produce a high output (2 mA 
at 1 mW/cm2) to drive TTL, 
DTL, or RTL circuits. 

Multi-position NPN arrays 
housed in standard drop-in 
packages. Hi~h sensitivity 
and fast .readlng. Interface 
with DTL, RTL or TTL logic. 

Highly efficient photovoltaic 
cells for I ight actuated de
vices or for converting sun
light directly into DC power. 
Cells, arrays or panels to any 
size or shape requirement. 

Dual-in-line packajJed photo
transistor arrays In rugged 
mountings deSigned and pro
duced to your specifications. 
DTL, RTL or TTL interfacing. 

"QUANTISTOR" 
PHOTO-TRANSISTORS 

High-gain output switches TTL, 
DTL and RTL circuits at low 
lighi levels or provides 7 times 
greater output at normal 
light. High radiant response 
(70mA output at 5mW/cm2). 

Matched pairs of Infrared 
LED's and 'phototranslstor 
sensors in 9, 10 and 12 posi
tion arrays. Output: 5VCE @ 
50 mAo Operates digital IC's 
without amplifying. 

SENSOR TECH ULTRA·CELL@ 

Silicon photovoltaic cells for 
faster response speed and 
lower reverse leakage than 
standard cells. Single cells 
or arrays in geometries to 
meet any device requirement. 

Thin-film sensor/ amplifier 
circuits In minimum' space, 
in custom housings for ease 
of mounting. Amplifiers are 
DTL or TTL compatible. 

MINIATURE AND TO-18 
PHOTO-TRANSISTOR STYLES 
High sensitivity and fast 
switching in rugged TO-18 
case or miniature no-lead 
case for mounting directly 
into PC boards. All ratings. 

An infrared LED and an N PN 
phototransistor combined in 
one packafle for B/ EOT and 
mark sensing, optical iilni
tion, character recognition, 
etc. Output: 1251'A typical. 

BLUE AND GREEN PEAK 
COLOR RECOGNITION CELLS 
"Hi-Blue" cells provide 
300-% greater output at 
400nm than standard celis. 
"555 Green Cells" have the 
same peak response as the 
human eye. Both simplify de
signs, reduce amplification. 

COMPLETE SYSTEMS ••• 
DESIGN THRU TESTING 

Photovoltaic or Photo con
ductive. Fiber optic interfac
ing, sensing, amplification, 
biasing and packaging in 
one unit, to any requirement. 

WRITE FOR LITERATURE: SENSOR TECHNOLOGY, INC., 21012 LASSEN ST., CHATSWORTH, CALIFORNIA 91311 • (213) 882-4100 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2·S75 





SEC. 3700 • PHOTOELECTRIC EQUIPMENT & COMPONENTS 

~~~~~~~~!!f ~ OPTOELECTRONIC 
COMPONENTS & ASSEMBLIES 

LIGHT EMITTING DIODES Optical/Electrical Characteristics at 
TA =25·C unless otherwise specified. Operating or storage temperature range: -65 to +100·C. 

PARAMETER OPTICAL BEAM FWD. VOLTAGE REVERSE RADIATION PEAK CONT. FWD. 
POWER ANGLE DROP BREAKDOWN RISE TIME WAVELENGTH CURRENT2 

TEST CONDo @ I. (mA) Note 1 @ I. (mA) 1.=10 p.A 1.=50mA TA=25·C Tc=25·C 

SYMBOL Po IIHP V. V.R t, Ap 1'lcoNn 
UNIT mW degrees VOLTS VOLTS p.sec nm mA 

MIN TYP I. TYP TYP MAX I. MIN TYP TYP MAX 

SE·1450·1t .20 50 12 2.0 50 2 0.7 930 50 
SE·1450·2t .35 0.5 50 12 1.3 1.5 50 6 0.7 930 50 
SE·1450·3t .70 50 12 1.3 1.5 50 6 0.7 930 50 
SE·1450·4t 1.40 50 12 1.3 1.5 50 6 0.7 930 50 
SE·2460·1 .27 50 18 2.0 50 2 0.7 930 50 
SE·2460·2 .40 50 18 1.3 1.5 50 6 0.7 930 50 
SE·2460·3 1.0 50 18 1.3 1.5 50 6 0.7 930 50 
SE·2460·4 1.5 50 18 1.3 1.5 50 6 0.7 930 50 
SE·3451·1 1.0 100 90 g~~~ 2 0.7 930 100 750 
SE·3451·2 2.0 100 90 1.3 6 0.7 930 100 750 
SE·3451·3 3.5 100 90 1.3 1.7 ~OO 6 0.7 930 100 750 
SE·5451·1 1.0 100 16 2.0 I~gg 2 0.7 930 100 750 
SE·5451·2 2.0 1.5 100 16 1.3 1.7 6 0.7 930 100 750 
SE·5451·3 3.5 100 16 1.3 1.7 00 6 0.7 930 100 750 

.020~~~~22" 
EMITTING AREA 

CHIP:452 1.0 50 1.5 50 6 0.7 930 .020"x.020" 

t Offered w,th extra lead attached to case. SuffIX "L" (SE·1450·2L). 
1. Angle between half·intensity points. 2. Polarity of all devices can be raversed on special order. 

PHOTOTRANSISTORS (SILICON) Optical/Electrical Characteristics.at TA=25°C. 

LIGHT DARK COLLECTOR EMITTER 
LIGHT 

SATURATION ANGULAR 
PARAMETER 

CURRENT CURRENT BREAKDOWN BREAKDOWN 
CURRENT 

VOLTAGE RESPONSE 
RISE TIME 

TEST VcE=5.0V VcE =30V 
RL =10000 

Ic=0.4 mA 
Ic=100p.A IE=lOOp.A Vcc=5V NOTE 1 

CONDITION H as shown H=O 
IL =1.0mA 

H as shown 

SYMBOL IL 10 V.RICEOI VBRIECOI t, VCEI'.'I ® 
UNIT mA nA VOLTS VOLTS jlsec VOLTS degrees 

MIN TYP HO MAX MIN MIN TYP TYP TYP 

SD·1440·1t 0.7 5 1000 @ 10V >10 0.3 12 
SD·1440·2t 1.5 5 25 50 7 4 0.3 12 
SD·1440·3t 3.0 5 25 50 7 8 0.3 12 
SD·1440·4t 6.0 5 25 50 7 16 0.3 12 
SD·2441·11.1 1.0 20 1000 @ 10V >10 7 0.3 18 
SD·2441·2121 4.0 20 100 50 7 4 0.3 18 
SD·2441·3121 8.0 20 100 50 7 8 0.3 18 
SD·2441·4I'1 12.0 20 100 50 7 12 0.3 18 
SD·3443·1 0.5 0.7 5 1000 >10 0.2 45 
SD·3443·2 1.0 1.5 5 100 30 7 6 0.2 45 
SD·3443·3 2.0 2.5 5 100 30 7 8 0.2 45 
SD·5443·1 1 2 5 l~~~ >~~ ".2 
SD·5443·2 4 6 5 7 4 0.2 9 
SD·5443·3 8 12 5 100 30 7 6 0.2 9 
SD·5443·4 16 24 5 100 30 7 8 0.2 9 

CHIP SIZE I SENSITIVE AREA 

CHIP:440 0.5 20 100 50 7 .025"x.025" I .017" dia. 
CHIP:442 0.6 1 100 10 5 .D611"x.068" .060"x.060" 

• Irradiance in mW/cm' from a tungsten source at a color temperature of 2870 K. 
t Offered with extra lead attached to case. Suffix "L" (SD·1440·2L). 
1. The angle between incidence for peak response and incidence for 50% of peak response. 
2. Larger aperture for higher sensitivity; reduced angular response minimizes crosstalk. 

REFLECTIVE SENSOR ASSEMBLIES (LED and Phototransistor) 
Optical/Electrical Characteristics at TA=25·C unless otherwise specified. Operating or storage temp. range: -40 to +100'C. 

LED FWD. COLLECTOR EMITTER LIGHT DARK LIGHT CURRENT 
PARAMETER VOLTAGE BREAKOOWN BREAKDOWN CURRENT CURRENT RISE TIME 

TEST VcE-5V VcE -30V Vcc-5V; 
CONDITION 1.=50mA Ic =100jlA IE=100jlA LED 1.=30mA 1.=0; H=O Ic=lmA RL =lKO 

SYMBOL V. VB'ICEOI V.RIEeOI IL 10 t, 

UNIT VOLTS VOLTS VOLTS mA nA jlsec 

TYP MAX MIN MIN MIN TYP MAX TYP 

SPX·1160·1 2.0 10 0.5 0.75 1000 @ VCE=10V 4 
SPX·1160·2 1.3 1.6 50 7 1.0 1.5 25 5 
SPX·1160·3 1.3 1.6 15 7 5.0 10.0 250 @ V~.=10V 25 @ R =1000 
SPX·1180·1 2.0 10 :fi5 :~60 1000 @ VCE-10V 4 
SPX·1180·2 1.3 1.6 50 7 25 5 
SPX·1180·3 1.3 1.6 15 7 2.0 4.0 250 @ Vc.=10V 25 @ R =1000 
SPX·1404·1 2.~ ~g g:~ g:~ IluUU ~J 2;CE :lUY ~ SPX·1404·2 1.3 1.6 7 
SPX·1404·3 1.3 1.6 15 7 2.0 4.0 250 @ VcE=10V 25 @ RL =1000 

Spectronlcs, Inc., also manufactures other optoelectronic assemblies, Including sector sensors, photo
transistor arrays for tape reading, optocouplers, and optical switches. S./lown, the SPX 1636 and 1637 optical 
switches, available with phototransistor or photoOarlington sensors. Write tor comple" data sheets. 
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Vol. 2. ACTIVE COMPONENTS j CIRCUIT ASSEMBLIES j CONTROLS & DRIVES 

OPTRONIS 
COMPLETE OPTOELECTRONICS 

Optron's wide range of design and production capabili
ties includes components, chips, assemblies, and arrays 
. .. either standard or custom. 

DISCRETE PHOTOTRANSISTORS and LED's 
These devices include high sensitivity silicon N-P-N 
phototransistors and high output gallium arsenide infra
red LED's in companion packaging. A wide variety of 
packages are available ... from standard TO-18 to micro
miniature "pill." Optron also offers sensors and LED's 
in matched pairs. 

ENLARGED 

CHIPS 
A wide selection of sensor and light emitting diode chips 
are available from Optron in standard or custom pack
ages. Choose standard silicon sensor chips in photo
diode, phototransistor or photodarlington configurations. 
Liquid epitaxial gallium arsenide chips provide the high
est efficiency available in infrared LED's. The 9400; 
emission wavelength provides maximum coupling effi
ciency with silicon sensor chips. 

ENLARGED 

OPTOElECTRONIC ASSEMBLIES 
Optron assemblies consist of infrared LED's coupled with 
silicon phototransistors or photodarlingtons. They feature 
noncontact switching, solid state reliability, TTL compati
bility, and fast switching speeds. These low priced assem
blies are immediately available and include transmissive 
optical switches for applications such as shaft encoders, 
level indicators, timing, and reflective optical sensors for 
use in line finders, edge detectors and EOT /80T sensing. 
Custom designed assemblies for special applications also 
are available. 

PC BOARD ARRAYS 
Emitters and sensors are available mounted in printed cir
cuit boards to customer specifications for applications such 
as tape readers, card readers, optical character recognition, 
shaft encoders, etc. Optron sensor and emitter arrays come 
individually, or as matched pairs ... tested and ready for 
installation. Standard tape and card reader arrays are im
mediately available off-the-shelf. 

OPTICALLY COUPLED ISOLATORS 
Optron optically coupled Isolators consist of 
a gallium arsenide LED coupled with a silicon 
sensor. All isolators contain discrete hermeti
cally sealed LED's and sensors for maximum 
life and reliability. Isolation voltages to 50 Kv 
with high transfer ratios are available. Typical 
applications include replacement for a cou
pling transformer, isolation of ground loops 
and general purpose switching. 

·04.III,FIr;I' •• ~~'-'---

Complete Optoelectronic Production Capabilities 
Optron can provide complete discrete, hybrid or monolithic optical arrays, pre
assembled and pre-tested. to your specifications. In addition. Optron is experi
enced and capable of working on your most stringent custom requirements or 
interface problems. An Optron-assembled functional module offers you signifi
cant system cost and performance advantages. Contact your Optron sales 
representative or the factory direct for additional information. 

~. . . OPTRON, INC. 
II 'i . 1201 Tappan Circle 
- Carrollton, Texas 75006 

® 214/242-6571 

SEE PAGES Vol .. 2 · 920 - Vol. 2 · 922 for complete electri
cal and physical descriptions of. the Optron product line. 
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~VACTEC 
Silicon Photovoltaic Cells 
Silicon (solar) cells with controlled low leskage for photo
metric applications. ExceUent stability, lack of fatigue, a 
minimum of 7% conversion efficienc),. 
Arrays and special configurations availabl. - Request de
sign assistance. 

mI. &ht. ott. ma. @ .4V 

P.N.·· SI .. (ln.) 
output 1tJp) 

lOOfc 28S0oK 
output (\JII) 

100mw/cm2" 
VTS3011 .087 x .2 .055 1.85 
VTS3012 .1 x .2 .065 2.2 
VTJOl3 .2 .x .2 .135 4.6 
VTS3014 .2 x .4 .27 9.2 
VTS30lS .2 x .S .55 IS 
VTS3020 .4 x .4 .6 20 
VTS3024 .4 x .S 1.2 41 
VTS302S .S x .S 2.5 SO 
VTS3050 1.125 dia. 3.5 110 
"Followlng parts III with 6" #30 Wira Leeds. 
*2850° source measured with solar radiation standard. 

NOTES: Oporating temp. - 55°C to + 125°C. 
Opon circuit V at 100fc typically 420my. 
Request bulletin VTS. 

Silicon Phototransistors 
NPN planar epitaxial transistors - base lead is brought out for 
use as photodiode or for circuit biasing~ Wide range of sensi
tivity - high (current (lL) for uso at low light levols. 
:'::::'n::~ special configurations available - Request design uu 

P.N. 51 .. WIndow 

VTTIOIO TO.18,~ Wire ftat 
VTTIOll ftat 

2m. 25n. 
Ima 2Sna 

VTTIOl2 flat .5ma 25na 
VTTIOl3 flat 4ma 25na 
VTTlllO lens 7mB 25n. 
VTTllll lens 4ma' 25na 
VTT1112 lens 2ma 25n. 
VTTI113 lens 14ma 25na 
NOTES: I L (light current) m .. ,ured at 5V VCE and H = 

5mw/cm2. . 
10 (dark currant) mes,ured at 10V V CEo 
BV CEO (collector·emitter braakdown voltage) measured 
at Ie =- .lmB. 
VCE (sal) measured at IC = Ima and H = 20mw/cm2. 
Request bulletin VIT. 

Photoconductive Cells 

30V 
30V 
40V 
20V 
30V 
30V 
40V 
20V 

.IV 

.IV 

.IV 

.IV 

.IV 

.IV 

.IV 

.IV 

Six materials ranging from CdS to CdSe at various spectral peaks. Nine packages including 
hermetic and non·hermetic ceramic packages passivated for use even in protected outdoor en· 
vironments. Photoconductive cells are the most sensitive type of solid state detector of light. 
They cowr a wid. rang. of illumination from .0001 to thousands of footcandles with an ohmic 
and fairly linear resistance change. Applications include light measurement. streetlight controls, 
cameras, etc. 
Motorial 
'Typo 

o (CdS) 
I (CdSe) 
2 (CdS) 
3 (CdS) 
4 (CdSe) 
7 (CdSeS) 

PACKAGES 

Peek Spectral 
Response 

5650A 
7350A 
51S0A 
S500A 
6750A 
6150A 

IIIscrlptlan 
Gene .. 1 Purpose - good stability. 
High Spaad - Red Sensitive. 
Slow Speed - Blue Sensitive. 
High Spaad - Ganeral Purp ... - Excellant Stability. 
lowest Resistance. 
Linesr at Low Light Levol. 

VT100 Wafer thin (.065" max.) .. ramic, 200mw .. ting, -------.iIiIIIIIIII 
. 365" diameter. _ 
Available in all but Type 7 material. Variety of 
resistance ranges at 2fc in all types. 

VT200 TO-18 harmetic, 50mw rating. 
Available in all materials in 8 variety of resistance 
.. ngas at 21e. 

VT300 TO·5 harmatlc, 12Smw .. ting. 

VT500 

VT700E 

VT700 

VT800 

VT900 

VT800/2 

Available in aU materials in a variety of resistance 
range. at 2fc.' Also common lead dual element in 
Typos 0, I, 3 , 4, and isolated dual .. II in Typa 
3 material. 

TO-S hermetic, 500mw .. ting. 
Available in all materials (except 7) in I variety of 
resistance ranges at 2fc. 

• 
Available in all malarial, (oxcapt 7) In a limited ----. 
'h" diametar epoxy en .. psulated, 250mw rating. ==II 
variety of resistance ranees at 21e. .~ 

Thin ceramic, .OSO" thick x .365" diameter,2S0mw 
rating, passivated. -... 
Availabla In Typa 0, 2, 3, 4 & 7 in limited variety ---
of resistance ranges at 2fc. 

Thin ce .. mic, .OSO'I thick x .266" diamatar,I75mw I 
rating, passivated. ~ 
Available in Type 0, 2, 3, 4 , 7 in limitad ve-
riety of reslstanca .. ngas at 21e. 

~~i~:"r;.~~~Va:~ thick x .182" diameter, SOmw II 
Available in Typos 0, I, 3 , 4 in limited variety of 
resistance ranges at 2fc. 

Dual elemenl thin .. ramic, .080" Ihick x .266" 
dia .. 175mw rating, pas.ivelad. ==---.. -=t 
Available in Type I, 3, 4 , 7 in limited varialy 
of resistance ranges at 2fc. 
Requast Bulletin PCD·5. 

SEC. 3700 - PHOTOELECTRIC EQUIPMENT & COMPONENTS 

Complete Line of PHOTODETECTORS 

Vactrols (Opto-lsolators) 
Vactrols consist of an LED, or lamp coup,ed with a photoconductive cell. Provide a proportiona' 
or on-off control for noiseless switching, SCR and triac firing, DC isolators, audio limiting and 
audio effects. They come in several packages both hermetic and non-hermetic. Most lamp types 
ara ratad at 50,000 hour life with a few at 10,000 hours. LED typos be 50,000 plus. 

VTL9 SERIES 

(Slnlfe) 

This series contains incandescent and neon lamps 
and either single cells or two cells 'for the vrl9/2 
series. From 1.2V to 12V for the incandescent types 
and 80 and 12SV neon types. On·resistances as low 
as 30 ohms are available. Max. cell power is 20Dmw. 
Cell to limp isolation is SOOV. Cell dark resistance 
I meg or highar. Request Bulletin VTL9. 

.63·' dla. x .7" hIgh 
with .040" pIn lesdo. 

VTL3 SERIES 
The VTl3 series contains a range of 
photoconductive materials coupled 
with incand .... nt lamps (1.5 • 12V) 
or neons. Cell to lamp isolation 
vollaga is ISOOV. Maximum cell 
power is 17S mw. Call dark rasi,t· 
anee 1 meg or higher with On-re
sistance as low as 25 ohms. Request 
Bulletin VTL3. 

VTLl SERIES 

.385" dla. x 1.13" lenBlb 
ulal package. 

Four incandescent and two neon lamps combined in this 
series with a photoconductor. Power rating of the cell is 
100mw and cell to lamp isolation is 500V. On·resistance 
of the cell as low as 150 ohms and off-resistance at least 
10 megohms. Requast Bulletin VTLI. TO·S (hemotlc) 

VTL2 SERIES 
LED·photoconductiva call isolators. Four differant typas. Cell 
on·resistance as low as 50 ohms with 400K min. off· resistance. 
Cell-LED isolation is 500V and cell power rating is 100mw. 
Request Bulletin VTL2. 

VTL5 SERIES 

TO-5 (hamellc) 

LED-photoconductive cell isolators. Four 
single cell types and two dUll cell types 
combined with an LED. Cell on-resistance 
as low as 75 ohms with a min. of 400K 
off·resistance. Isolation voltage cell to LED 
is ISOOV and .. II power rating is 175mw. 
Requast Bullotin VTLS. 

====1111------

Selenium Photovoltaic Cells 

.37" dla. x .38" 1"lIh 
axl.1 pacflaga. 

Selenium cells are broad area detectors in the near U·V and visible spectra. ,Excellent linearity 
over a 5 dacade .. nge from .001 fc up. Can ba corrected to tha CIE (standard observer curve) 
by use of I Wratten 102 filter.' Work ideally with an operational Implifiar or can directly drive 
a meter. Used in colorimeters, refiectometers, nephelometers, etc . 
A wide variety of round sizes from JA H diameter to 2H diameter. Some in cases and all available 
with soldered leads. Also rectangular sizes from .25" x .4S" and larger. Typical short circuit 
sensitivity is 5.4 uA/fc/in2 at 2850oK. Peak spectral response is at S7SOA. Response time of 
small cells is 100uS. - Capacitance limited - .25uf/in2. 

Request Bulletin SPV-S . 

Photometer 
A portable instrument capable of cover· 
ing illuminations from .0002 fc to 
10,000 Ie with suitabla probes. This 
low cost instrument has 5% full , .. Ie 
accuracy and NBS traceable cali· 
bration. Can ba oparaled from 
a 117 VAC line or by inlarnar 
baHeries. Raqu .. t Bullotin 
P3100. 

Call or c' Write 

VACTEC, INC. 
2423 Northline Industrial Blvd. 

Maryland Heights, Mo. 63043 

Phone (314). 872-8300 

eem/1973 See YELLOW SECTION for LDcal Sales and DistributDrs' Offices Vou-a79 



Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

BULOVALl OPTICAL SCANNERS* 
• Patents pending and issued. 

Two Basic Types - Frequencies from 5 to 16 KHz Scan Angles to 30° 
Available with Drivers 

Typical 
Removable 
Cover 

Dual Mirror 
Torsion Bar 

DRIVERS 

Torsion Bar 

Type L45 
1-1/2" x 1-1/2" x 
approx. 3" high 

Taut Band 

Type L44 
3/4"x1"x 
approx. 3" high 

Type L50 
1-7/16" x 
1-7/16" x 5/8" 

The scanners and choppers can be driven in anyone of 
three modes: 

1 Closed loop at the natural frequency of the fork, 
torsion bar or taut band with negative feedback from the 
pick-up coil; 

2 Open loop at the natural frequency; or 
3 I n a phase lock or frequency lock loop. 

Electrical or mechanical dampening can be included to re
duce Q. In addition, automatic gain control can be added 
where extreme precision in amplitude is desired. Drivers 
can be supplied to operate from a DC source having an 
AC input. All drivers provide a reference signal for syn
chronizing other devices and instruments. Furthermore, 
an isolated pick-up can be incorporated directly .in the 
chopper or scanner as a reference signal source. 
Bulova designs and manufactures drivers. However, engi
neering assistance is offered to customers desiring to 
build their own drivers. 

BULOVAL)@ 

GENERAL SPECIFICATIONS 
(The principle of operation and general features are given on facing 
page.) 
Scanners are produced in two basic types, torsion bar, with single or 
dual mirrors, and taut band, capable of handling large mirrors. 

TORSION BAR 
Type L45: Single Mirror 
Type L44: Dual Mirror 
Frequency: L45, 600 Hz to 16 KHz; L44, 100 Hz to 1000 Hz (any 
fixed discrete) . 
Accuracy: ±2% standard 
Scan Angle, Pta P: 10° max reduces to 2° at higher frequencies. 
L44,2rf max 
Mirror Size: 30mm x 30mm max, reduces as frequency increases 
Power: 500 milliwatts, max. with driver 

TAUT BAND TYPE L50. 
~requency: 5Hz to 400 Hz (any fixed discrete) 
Accuracy: ±2% standard 
Scan Angle, P to P: 30· max, reduces with frequency increase to 5° 
at upper end 
Mirror Size: 30 x 30mm, standard max. (This type scanner also can 
mount larger mirrors.) Reduces as frequency increases. 
Power: 500 milliwatts max. with driver .................................. 

MIRRORS 

Flatness: 1/2 wavelength standard, 1/4 or better available 
Stock Sizes, mm: 30 x 30, 20 x 20, 15 x 15, 10 x 10,7 x 7, 5 x 5, 
2 x 3. 

LOW COST LOCK-IN AMPLIFIER 
Bulova has designed a low-cost Lock-In Amplifier for use with 

scanners, choppers and other instruments in applications where it is 
desired to distinguish and pull out weak signals from high back
ground noise. It is available in three forms: cased as a lab bench in
strument, for standard rack mounting or in plug-in modules for 
OEMs for incorporation in the customer's instrumentation circuitry. 

BASIC SPECIFICATIONS 

Frequency: Fixed, 5 Hz to 20 KHz (any fixed discrete) 
Sensitivity: lOJ.tV to 100 mV rms full scale meter reading 
Time Constant: 10 ms to 30 sec. 
Reference Modes: Internal, plug-in oscillator. External 1 to 10V 
rms, sine, square or triangular into amplifiers with Q of lOx 
Input impedance 20 K ohms. 
Phase Shifter: 36rf in 4 ranges, continuously variable ±45° 
Monitor: I nput, output, and reference by selection switch 
Meter displllY lind recorder connection are provided. 

NOTE 
Bulova, the originator of mechanical resonance controlled scanners 
and choppers, maintains a continuing development program for 
these devices. If your application requires: a) higher frequency; b) 
lower frequency; c) larger mirrors or apertures, or d) any of these in 
combination please inquire. We already may have a unit to fit your 
requirement or can readily modify an existing design. 

AMERICAN TIME PRODUCTS 
ELECTRONICS DIVISION OF BULOVA WATCH COMPANY. INC. 
61-20 WOODSIDE AVENUE WOODSID-E, N. Y. 11377 • 212335-6000 

Vol.2·S80 CATALOG PAGES: (Vol.1·301 to 1·972) (VoI.2·301 to 2·11Q~) (VoI.3·301 to 3·1420) eem/1973 



SEC. 3800 • OPTICAL EQUIPMENT & ACCESSORIES 

Three Basic Types - Frequencies from 5 Hz to 10KHz 
Available with Drivers 

Many Modulation Patterns 

OPERATING PRfNCIPLE AND 
BASIC FEATURES 
The same basic principle, mechanical resonance, is involved in the three 
basic types of units which are the foundation of Bulova's line of Optical 
Scanners and Light Choppers. 
Application of this principle enables design of optical scanning and 
chopping devices which have many advantageous properties. Chief of 
these are: 

l,l Reliability: No rotating parts, no bearings, no lubrication; hence 
no wear and no service problems 

l,l Excellent Accuracy: ±1% usual, ±0.1 attainable. Can be any dis-
crete fi xed frequency, even fracti ons of a hertz 

l,l Small Size: Down to 0.5 in ~ and less than 0.5 oz. 
V Low Power: In milliwatt range. 
l,l Virtually Drift Free: Exceptional stability with time, excellent 

temperature characteristics 
l,l Reference Signals: I nherently available through driver Also, an 

optional, isolated pick-up can be incorporated directlv in the 
scanner or chopper as a sigrial source. 

l,l Environment: Withstand vibration to 20g, shock to 100g; 
temperature from cryogenic to 250°C; altitude to space vacuum; 
radiation >2 x 10' 3 NVT. 

V Raster Scan: X-V mounts and slaved units provide synchronized 
raster scan. 

Existence of a broad range of stock designs enables Bulova to supply 
prototype and production quantities to customer specification on short 
lead time. 

GENERAL SPECIFICATIONS 
Choppers and Modulators are available in three basic types: tuning 
fork, torsion bar and taut band. The torsion bar and taut band mount 
single vanes, the tuning fork, pairs of vanes. Configuration and 
mounting positions of the vanes control beam modulation patterns. 
Typical examples are illustrated but almost any special adaptation can 
be generated. 

TUNING FORK 
Type L2: Miniature (.68 W x .35 H x L to 1.7") 
Type La: L2 with integral driver (1.5" W x .38" H x 1.5 L) 
Type L40: (.88 W x .63 H x L up to 2.94) 
Frequency: 10Hz to 3000 Hz (any fixed discrete) 
Aperture; Max (L40): Width 0.6", length .63". All reduce with in
crease in frequency 
Accuracy: ±1% Standard, special to 0.1% 
Power: 500 milliwatts max., with driver 

TORSION BAR TYPE L46 
Frequency: 400 to'10 KHz, (any fixed discrete) 
Accuracy: ±2% standard 
P to P: 10" max. reduces with frequency increase to 2° at 
upper end. Excursion a function of vane length 
Vane: Reduce with frequency increase, consult factory for trade
offs. 
Power: 500 milliwatts max., with driver 

TAUT BAND TYPE L51 
Frequency: 5 Hz to 100 Hz (any fixed discrete) 
Accuracy: ±2% standard 
P to P: 30" max. reduces with frequency increases to 5° at 
upper end. Excursion a function of vane length 
Vane: Length 1 1/2" x 1" max. Can chop 1 or two beams to 0.60" 
diameter. Reduces with frequency increase to 0.30" dia. max. at 
100 Hz. 
Power: 500 milliwatts, max., with driver 

L2 - Miniature 
.68" W x 35" H x 
L·up to 1.7" 

Tuning Fork Types 

L40 - for Apertu res 
Up to .6" (15mm) 
.88" W x .63" H x 
L up to 2.94" 

L40 with mirror 
and vane for 
switching dual 
beams 

L40 with right 
angle vanes and 
parallel chopping 

La = Miniature With I ntegral Driver 
1.5" W x .38" H x 1.5" L 

Torsion Bar 

L46 - for Highest 
Frequencies 

Taut Band 

L51 - for Large 
Diameter Beams 

Examples of Beam Modulation Waveforms 

IFMo'lr~d--'~) 
MIRROR 

CLIPPED SINE DUAL BEAM SWITCH 

O~1 
HALF SINE 

W ~~J) 
PULSE ~ 

LINE SCAN 

FIL TER A FILTER B 

T~ 
VARIABLE TRANSMISSION 

FULL SINE 

From Bulova Electronics Division: Frequency Control Components Crystal 
Oscillators· Crystal Filters· LC Filters· Fork Oscillators· Coils· Servo D.C. U® BULOVA 
Amplifiers· Optical Devices· Time Period Generators· Time of Day Systems· alp 
Inverters· Frequency Changers· Frequency Deviation Counters _______ ..1 
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ACTIVE COMPONENTS CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

A complete line of 
mercury short arc lamps 
including a unique 
350-watt model 
developed for exposing 
3" wafers 
"Sunshine from Sunnyvale:' 
We're providing light for the 
semiconductor industry at Illu· 
mination Industries. Our com
plete line of Mercury Short Arc 
Lamps are proved top-perform
ers, available right off-the-shelf 
From 50 to 1,000 watts, we have 
what the industry needs. 

iii can shed more light, too. 
We've got light from 50 watts to 
20 kilowatts-Capillary Lamps, 
Xenon Short Arc Lamps, Xenon 
Flashlamps, and even Medium 
Pressure Mercury Long Arcs 
up to 8 feet and 20,000 watts. 
That's not all, either. We have 
UV exposure systems, Lamp
houses delivering collimated 
light with 2" or 3" lenses, power 
supplies and more 
Come see the light. We're in 
the heartland of Silicon Valley. 
Come see us, or we'll ship com
plete details on the lights that 
shine profitably for you. Get in 
touch today, 

The industry's most complete line of 
Linear, U-Shaped and Helical Flash
lamps with the industry's most detailed 
instructions on designing your own 
optimum driving circuits. 
"Sunshine from Sunnyvale" lives! iii· has 
the most detailed design procedures ever 
offered (anytime, anywhere) to help you 
design your own single-mesh driving 
circuits. The total design information helps 
you design perfect circuits ... faster and 
better. 

Houses for Xenon or 
Mercury short arc lamps 
delivering collimated 
light from 2" or 3" 
lenses 
Making light work, Specifically 
designed for iii lamps, these 
Lamphouses accept mercury 
or xenon short arc lamps from 
35 to 500 watts Extremely flex
Ible, they can be used In mask 
alignment photoresist systems, 
as image projection devices, or 
as collimating systems with In
terchangeable pyrex or quartz 
optics 
You can really see the light. il
lumination Industries lamp
houses feature a removable 
back plate which allows visual 
pre-alignment with the first sur
face rear mirror. And the spheri
cal mirror provides a light gain 
of up to 50%. You can order 
your lamphouse off-the-shelf, or 
we'll build it custom-tailored to 
your needs. With collimated 
light on everything. 
Light is our business. At iii, 
we're tracking the semiconduc
tor industry with our product 
line - with every kind of lam p 
imaginable, UV exposure sys
tems, powersupplies and more. 
Get in touch today. 

Let the light shine in. After your design, 
the iii· Flashlamp experts really brighten 
your production picture. Off the shelf, we 
have full lines of Linear Flashlamps, 
U-Shapes, Helicals ... just about any
thing under the Sun! If we don't have it, 
nobody does. We'll custom-design the 
Flashlamp that fits your operating param
eters perfectly if that's what you need. So 
let the "Sunshiners from Sunnyvale" shine 
a little light on your Flashlamp problems. 
Today. 

The first COllimated 
light ultraviolet 
exposure system 
designed specifically 
for hybrid micro-circuit, 
back-side wafer and 
screen exposures 
And there IS light. The table
top, vacuum-frame Flexposure 
Systems for iii offer as much as 
15 times faster exposure for 
both long runs or quick turn
around jobs. A unique point 
light source and reflector com
bination provide better resolu
tion, too, with smaller geomet
ries Since the continuous 
pumping vacuum frame insures 
intimate contact of mask to sub
strate, there are fewer rejects. 
And fewer rejects mean in
creased yields. 

Single and double-sided expo
sure. The Model 2120 is for 
Single-side exposures, and the 
2220 Flexposure is the double
sided system for double-sided 
circuits. 

Now, light up at these prices! 
The Model 2120 Automatic 
Single-Sided 200 watt power 
Flexposure System is only $995 1 

The double-sided, automatic 
200 watt 2220 is just $1,295. 
Try to beat those prices. (You 
can't] iii has modestly priced 
lamps of all types, flash lamps, 
lamphouses, power supplies 
and more. Just turn us on, and 
we'll light you up Get in touch 
today 

ILLUMINATION INDUSTRIES INC. 
825 E. EVELYN AVE. 

SUNNYVALE, CALIFORNIA 94086 
PHONE (408) 245-4111 

TWX: 910-339-9214 
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SEC. 4500 • RELAYS 

MPC MINIATURE PRINTED 
CIRCUIT RELAYS 

4 FORM C 2 FOAM C 

FEATURES 
• LOW PROFILE 
• LONG LIFE ARMATURE DESIGN 

Developed with the electronic designer in mind, this new, d.c. operated miniature relay 
offers space saving comparable to reed relays, but with power handling capability of 
50 watts per pole. Its hingeless armature construction assures long service life. All 
molded parts are of high-impact, solvent-proof thermoplastic. Standard contact mate
rial is gold plated silver. Contact configurations from one form C through four form C 
are available in two basic case sizes. Other contact materials and configurations can 
be supplied on special order. 

• GOOD POWER HANDLING 
CAPABILITY 

• HIGH RELIABILITY 
• LOW COST 
• MULTI-POLE CONTACTS 

TYPICAL CHARACTERISTICS 
Operate Time: 

3.0 ms 

Release Time: 
1.0 ms 

Bounce Time: 
N.C.5.0ms 
N.O. 1.0 ms 

Contact Resistance: 
50 milliohm max. 

Insulation Resistance: 
2 x 10' megohm 

Weight: 
8 Grams 4C 11 Grams 4 C 

Pull-in Voltage: 
80% 01 Nominal, max. 

Drop-Out Voltage: 
5% 01 Nominal, min. 

Sensitivity: 
1 or 2 pole 400 mw. 
3 or 4 pole 550 mw. 

Vibration: 
0.6" Double Amplitude, 
10-55 Hz 55-1000 Hz 

Shock: 
30 g 

Dielectric: 
toDD VRMS Coil to Contacts 
500 VRMS Between Contacts 
350 VRMS Between Circuits 

Capacitance: 
Coil to Contacts 1.8 )1. 
Between Contacts L; pl. 
Between Circuits 2.3 pl. 

Temperature: 
Operating, -55°C to 80°C 
Storage, -55°C to to5°C 

CONTACT LIFE (OPERATIONS) 
Low Level (logic circuits, etc.) 10 x 10' min. 
1 ampere, 28 vdc resistive 1 x 10' min. 

2 ampere, 28 vdc resistive 1 x 105 min. 
0.5 ampere, 120 vac resistive 1 x 10' min. 
1 ampere, 120 vac resistive 1 x 10' min. 

PHYSICAL DIMENSIONS 
ON E AN D TWO POLE RELAYS 

I~I 
1 

NOTE, TERMINAL LOCATION TOLERANCE ±O.OIO" 
TERMINAL SIZE TOLERANCE ±0.003" 

THREE AND FOUR POLE RELAYS 

OR'''-A''0N~:.'.,_.~W ~ l'"------..e tL-.II 3 "tEE"" - I. • .l;!. --'" ,[ "J~" I? ~ ___ A -- _ .. ~ 
200 L t ,A. I i ----- v---

.1 ,:,_. __ ~! ~. • 

~ I -.---..-----.-
090 RE F. .300 '3 1 4 Pole 2 

'.QI~ 
.095 REF. _900~ 

<EJU U~ l--L. ~ 
t. 0 U =u 158'"" 

""0 P31 TYp. II ~ .020 TYP. ~ J L,Q31 DlA. TY!? . --l t- (COIL TERMINALS) 

ORDERING INSTRUCTIONS MODEL CONTACTS VOLTAGE 

SOLDERING INSTRUCTIONS 
For best results, please observe the 
following precautions: 
1. When relay is to be mechanically 

~ Q£J c:::!IJ 
MPC Relay, 2 Form C Contacts, 12 VDC Operation 

clinched to P.C. Board prior to 
soldering, use only the coil terminals 
for this purpose. Do nol bend the 
contact terminals. 

2. Do not immerse the relay in cleaning 
solutions. 

3. Solder temperature, 270°C (500°F) 
max. Soldering time,S seconds, max. 

allied conbrol compang., -Inc. 
100 RELAY ROAD, PLANTSVILLE, CONNECTICUT 06479 
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Vol.2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

CRADLE RELAY FAMILY 

FEATURES 
• Sensitivity-with only 30 milliwatts per 

pole, switching capability input power 
loads as high as 150 watts. 

• Versatility-selection from three model 
series (Power, Sensitive, and Ultra-Sen
sitive) for maximum input sensitivity, 
selection of contact type and guaranty 
maximum reliability. 

.• Life -108 mechanical operations. 

• Contacts - configurations up to Form 
C with selection of 5 types for load 
switching. 

• Terminals - selection offered for sol
der, printed circuit mounting or mating 
socket. 

• Voltage - 3 to 115 volts DC (AC volt
age available - contact factory for ad
ditional information). 

• U/L recognized - Component Recog
nition Program of Underwriters' Labo
ratories (File No. E20604). 

ORDERING SPECIFICATIONS 

Coli Voltage -IC 
-

Specify nominal DC 
coil voltage 

Contact Configuration 
2C - two pole, double throw 
4C - four pole, double throw 
6C - six pole, double throw 
BC - eight pole, double throw 

Basic Type 
T154 - Single pt. contact; 

low level up to 2 amp. 
TF154 - Single pI. contact; 

5 amp. 
T163 - Bifurcated contacts; 

low level up to 2 amp. 

POWER RELAYS 

SPECIFICATIONS 
Maximum Contact Arrangement 

8C, eight pole double throw 
Ambient Temperature 

-55°C to +71°C 
Dielectric Strength 

1000 volts rms 
500 volts rms across open contacts 

Insulation Resistance (at +25°C) 
1000 megohms minimum 

Capacitance 
Values shown are maximal for either 
the energized or de-energized position. 

Closed contacts to frame 3.0 pf 
Open contacts to frame 3.0 pf 
Between open contacts 3.0 pf 

Operate Time (at +25°C) 
15 milliseconds maximal 
at nominal voltage 

Release Time (at +25°C) 
8 milliseconds maximal atnominal 
voltage 

Weight 
Dust Cover Relays - 6 ounces max. 

COIL RESISTANCE AND OPERATE DATA AT +25°C 

Nominal Power: 
700 milliwatls 

Nominal Power: 
1.5 watts 

'Other values upon request, consult factory. 

DIMENSIONS 

~ 
~ 
~ 

! ... 
NIB .091 DIA. x .020 HIGH~,--c-i''''F'''''F''--a 

ELONGATED HOLES 
.080 x .040 

Tolerances are ±!{4 inch on fractions, 
and ±0.010 on decimal. 

16 9 10 

WIRING DIAGRAM Sr;~ 
13 6 7 

~~ 
28 15 16 

~'\G 
2'5 12 13 

~~ 
22 9 10 

.("') 
4 I 

22 12 13 

&~ 
19 9 10 cc·cc 

~~ ~~ 
19 6 1 16 6 7 10 6 7 

~~ ~~ ~~ 
t"') t"') ("') 
4 I 4 I 4 I 

cccc·cccc ccc·ccc c·c 

• allied conlipol compang., inc. 
100 RELAY ROAD PLANT . CONNECTICUT 06479 
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SEC. 4500 - RELAYS 

CRADLE RELAY FAMILY 

SENSITIVE I ULTRA SENSITIVE 

TYPICAL TIMING VS MULTIPLE 
OF PICK-UP FOR ALLIED 

CONTROL CRADLE RELAYS 

~OPEAATETIME 

~RELEASETIME 

1.01.11.21.31.4 1.1i 1.6 1.7 1.6 1.9 2.() 2.12.22.3 2.42.5 

MULTIPLE OF PICK-UP VALUE 

CONTACT LIFE EXPECTANCY 
WITH RESISTIVE LOAD 
(Number of Operations) 

ORDERING SPECIFICATIONS -erc - I S.Smadc I 
I 

Coli Current 
Specify max. 

pull-in DC 
Contact Configuration current 

o-c - Single pole, double throw 
2C - Two pole, double throw 
4C - Four pole, double throw 
6C - Six pole, double throw 
BC - Eight pole, double throw 

Basic Type 
TS163 - Bifurcated contacts; 

low level up to 2 amp. 
Sensitive adustment 

TS163 - Bifurcated contacts 
low level up to 2 amp. 
Sensitive adustment 

TSS154 - Single pI. contact; 
low level up to 2 amp. 
Ultra sensitive adjustment 

TSS163 - Bifurcated contacts; 
low level up to 2 amp. 

SPECIFICATIONS 
Maximum Contact Arrangement 

8C, eight pole double throw 
Ambient Temperature 

-55°C to +71°C 
Dielectric Strength 

1000 volts rms 
500 volts rms across open contacts 

Insulation Resistance (at +25°C) 
1000 megohms minimum 

Capacitance 
Values shown are maximal for either 
the energized or de-energized position. 

Ultra sensitive adjustment 'Other values upon request, consult factory. 

Closed contacts to frame 3.0 pf 
Open contacts to frame 3.0 pf 
Between open contacts 3.0 pf 

Operate Time (at +25°C) 
15 milliseconds maximal 
at nominal voltage 

Release Time (at +25°C) 
8 milliseconds maximE:1 at nominal 
voltage 

Weight 
Dust Cover Relays - 6 ounces max. 

• alliod conbrol compang., • Ino. 
100 RELAY ROAD, PLANTSVILLE, CONNECTICUT 06479 
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Vol.2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

TRI-R DUAL-IN-LINE 
REED RELAYS 

FEATURES 
• High speed-operate and release time 

in microseconds 
• Low profile-permits 0.5 inch PC 

board stacking 
• Long life-100 million operations at 

SELF-SUPPORTING COIL 

MOLDING 

INERT GAS 
(NITROGEN/HYDROGEN) COMPRESSION SEAL 

STANO-OFF 

OPERATING SPECIFICATIONS 
RF SERIES TRI-R REED RELAYS (IFA-IFC) 

Nominal Coil Voltage (Vdc) 5 6 12 24 

Power Requirement per Pole (mW) 75 75 75 120 

Maximum Pull-in Voltage 
80% of nominal coil voltage 

Minimum Drop-out Voltage 
10% of maximum pull-in voltage 

Maximum Contact Resistance 
0.200 ohm 

Contact Rating 
Low level up to 10 watts; 200 Vdcor 0.5 A 

Minimum Life Expectancy 
100 million operations at low level 
20 million operations at 10 watts 

Insulation Resistance 
1000 megohms at 25°C, 65% RH 

Dielectric Strength 
225 Vrms at 25°C sea level 

Temperature Range 
-50°C to +85° 

Electrical Timing 
See Figure A 

Maximum Contact Load 
10 watts resistive (see Figure 8) 

low level; 20 million operations at 
10 watts 

• Total encapsulation-eliminates reed 
breakage even under severe shock 

• Magnetic and/or electrostatic 
.shielding for high density packaging 

E = VOltage before closing in volts 
I = current before opening in amperes 1 LOAD I I 12 

TE lR I ::~mf ohms 

C (1 + 50) '--____ ...11_-' 10 x I T 
Contact life expectancy relates directly to 
contact loads. Adequate arc suppression ex
tends contact load life. Slight adjustment of 
Rand/or C will eliminate arcing. Shown 
above is a typical arc suppression network 
available in TRi-R packages (on request). 
Other methods of arc suppression include 
diodes, neon glow lamps, and diode and 
resistor combinations. 

TYPICAL TIMING 
IN MULTIPLES OF PULL IN VOLTAGE 

1.0 1.2 

G) OPERATE- TIME (FORM A) 

® OPERATE TIME (FORM C) 

1.6 l.e 2.2 2.4 
MULTIPLE OF PULL·IN VALUE 

MAX. CONTACT LOAD -10 WATTS RESISTIVE 

1~1 [1ffffJ 
2025303540'4550 

VOLTS DC_ 

• Solid state circuitry-for input! output 
protection 

• Choice of terminal patterns and 
schematics 

• Self supporting coil-maximum coil 
efficiency 

SPECIAL FEATURES 
The round wire terminals of the RF Series 
relays, positioned in the recessed sections 
of the molded relay body, are spaced 1.0 x 
0.1 inch. Lead protection is provided with
out sacrificing the ability of spot testing 
from either side of the PC board. 

STANDARD SCHEMATICS 

1 Form A 
Transistor Driver 

1 Form C 
Transistor Driver 

ORDERING INSTRUCTIONS 'Nominal Coil Voltage 

Relay Series Number of Poles and Contact ArrangementJ;=magnetiC shielding 
Example: RF1A2CME-12 

~. (use "0" when not applicable) O=no magnetic shier-Id::..i...:ng::"--I 
Description: RF Series relay with Single Form A and double 

Form C contact arrangement for use on nominal 
coil voltage of 12 Vdc with magnetiC and 
electrostatic shielding m [!]- 1 A 2 C M CfJ - 1 

E=electrostatic shielding 
O=no electrostatic shielding 

• alliod oool;rol oompaog., -Ino. 
100 RELAY ROAD, PLANTSVILLE, CONNECTICUT 06479 
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SEC. 4500 0 RELAYS 

RUjRW 14 PIN DIP REED RELAYS 
FEATURES 
• Mechanically compatible with integrated circuits 
• Operates directly from standard OTL and T2L logic levels 
• Suitable for automatic insertion 
• Permits 0.3 inch PC-Board stacking 
• Electrostatic shielding for applications requiring low capacitance between input and output 
• Magnetic shielding permits close stacking 
• Terminal interconnects allow high flexibility in laying out PC-Boards. 

1 FORM "A" 
The RU/RW Series has high speed oper
ating and release times. Available in one 
form A and one form C with sensitivity as 
low as 50 milliwatts. 

~=aJ 
~ FORM "C" ELECT~~OQSTATIC ~HIELD 

f~~ I oem ° 
lu::uJ COIL SUPPRESSION 

DIODE 

OPERATING SPECIFICATIONS 

1 Form "A" 
10 watts max 
50 Vdc maxI 
0.25 Amp max 
0.200 Ohm max 
1 x 10' Ops at low levell 
2 x 10' Ops at 10 watts 
1,000 megaohms min. 
225 Vrms min. 
-50oC/+85°C 
100G's/11 msec 
35G's/2000 Hz 
0.3 msec max 
0.05 msec max 
N/A 
0.5 msec Typ. 

125 mW 
180 mW 
300 mW 
300 mW 
Optional 
Optional 
Optional 

1 Form "C" 
10 walts max 
50 Vdc maxI 
0.5 Amp max 
0.200 Ohm max 
1 x 10' Ops at low levell 
2 x 10' Ops at 10 walts 
1,000 megohms min. 
150 Vrms min. 
-SooCI +8SoC 
100G's/11 msec 
35G's/2000 Hz 
1.5 msec max 
0,75 msec max 
0.75 msec Typ. 
0.5 msec Typ. 

200 mW 
290 mW 
300 mW 
300 mW 
N/A 
N/A 
Optional 

1 Form "A" 
3 walts max 
28 Vdc maxI 
0.11 Amp max 
0.200 Ohm max 
1 x 10' Ops at low levell 
2 x 10' Ops at 3 walts 
1,000 megohms min. 
200VDC 
-50oC/+850C 
100G's/11 msec 
35G's/2000 Hz 
0.3 msec max 
0.05 msec max 
N/A 
0.15 msec Typ. 

50 mW 
72 mW 
N/A 
N/A 
Optional 
Optional 
Optional 

TD10 SOLID STATE TIMERS 
• miniaturization 
• two timing functions for design flexibility 
• internal or external adjustable timing 
• 2 form C and 4 form C contacts 
• no false operation 
• reverse polarity protection 
• contact selection for low level to 10 amp loads 
• mounting and terminal options 
• time ranges from 0.1 to 300 seconds 
• high re!iability at low cost 

GENERAL SPECIFICATIONS 
Repeat Accuracy: ± 2% 
Reset Time: 70 msec max (DC), 200 msec maX (AC) 
Temperature Range: OOC to 55°C 
Timing Adjustment: 500 K ohm multi-turn 

potentiometer for internal 
adjustment 

Any Fixed Time: 0.1 to 300 seconds 
Dielectric Strength: 1000 VRMS 
Life: Mechanical-lOa million operations 

Electrical-Refer to T154 life expectancy 
chart 

~2 • 10 

The TOlD Series Solid State Timer is the first economy unit that provides premium operating 
features available in more expensive times. 

~~ 

~~ 
~ - ?u\,{J . 

Utilizing the highly approved T1S4 cradle relay with a solid state timing circuit, the TOlD 
Timer provides timing from 0.1 to 300 seconds with a ±2% repeat accuracy. 
Available as "time delay on energization" and "interval" timing function with optional 
operating and mounting features, the TOlD Timer Series offers excellent flexibility with other 
components in circuit design. 4 POLE 

ORDERING INSTRUCTIONS 

TIMER SERIES 

I 

I 
CONTACT CONFIGURATION 
2-2 Form C, DPDT 
4-4 Form C, 4PDT 

FUNCTION 
D-Time Delay To Make 
N-Interval 

N-Internal potentiometer adjustment 
R-Remote adjustment or fixed time 
~-Fixed time (internal) ~

ERMINAL TYPE 
A-..,Plug-In Pins 
B-Printed Circuit Pins 

B -qJ cp-~ 
I I 

~
IME ADJUSTMENT 

N CJfJ~ ______ -, 
CONTACT TYPE 
A-Single Pt; Fine Silver Gold Bonded; for 2 ampere 
B-Bifurcated; Fine Silver, Gold Bonded; Low Level 

under 60ma 
C-Single Pt; Silver Cadmium Oxide, Gold Plated; for 

3 to 5 amp 

NOMINAL INPUT VOLTAGE 
12D- 12VDC 
24D- 24VDC 
48D- 48 VDC 

lISA-lIS VAC 

I 
TIME RANGE 
A-O.l to 1.0 
B-O.l to 10.0 sec 
C-l.0 to 50.0 sec 
D-l.0 to 100 sec 

D-Heavy Duty, 10 amp. 'Specify timing with 3 digits e.g. 030 = 30seconds 

• alliod conbrol compang., inc. 
100 RELAY ROAD, PLANTSVILLE, CONNECTICUT 06479 
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ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

All relays have Nylon bobbins, shock-resistant armature mounting, and 
corrosion-resistant coil. The open types are U.L. Component-Program 
Recognized and have 6-32 stud mounting. 8 and ll-pin plug-in types 
are for applications requiring protection from dust, oil and other foreign 
substances. Stationary and r.1ovable terminal blocks are molded phe
nolic with ample separation between opposite potentials. All relays 
are color-coded for voltage and AC, DC or Plate Circuit types by means 
of colored coil tape. Shpg. wts. open types, 2 oz.; enclosed types, 3 oz. 
NOTE: All relays ordered in multiples of 50 will generally be shipped 
bulk in handy production-line packaging. Open types are available with 
Quick-Connect terminals on special order only; require 2 weeks lead 
time. Order as SO-703, Type Number, adding QC to end of number. 

Contact Ratings: 10 Amperes at 120 Volts AC or 32 Volts DC, non
inductive loads. Contact Material: Silver alloy, gold-flashed. Coils: AC 
or DC; Nylon bobbins, sealed with a fused wrap; coil leads are braided 
pigtails. Insulation: 1500 Volts RMS between circuits and between 
circuits and frame. Life Expectancy: exceeds 5 mi II ion operations. 
Mounting: Open Types, single hole, tapped 6-32 stud; Enclosed Types, 
SPDT and DPDT, standard 8-pin octal plug; 3PDT, ll-pin plug. Color 
Coding: 12 VAC, Red; 24 VAC, Green; 120 VAC, White; 12 VDC, Blue; 
24 VDC, Yellow; 120 VDC, Black; PLATE CIRCUIT TYPES, Brown. 

GENERAL·PURPOSE OPEN TYPE 6/32 STUO·MOUNTING RELAYS 
"'All Color-Coded for Voltage and AC DC or Plate Circuit TYPBS by Means of Colored Coil Tape 

Each 
Coil Contact r--mAC~ Color 1· 5· 25· SO- lDO· 250· 500· 1000· 1500· 

Stock No. Allied Type No. Volt./lmll. Action Code* 4 24 49 99 249 499 999 1499 Up 
703·1000 KN100·1C·12A 12 AC SPOT 170 20 Red 3.66 3.25 2.92 2.60 2.28 2.11 1.95 1.87 1.79 
703·1001 KN100·1C·24A 24 AC SPOT 85 75 Green 3.66 3.25 2.92 2.60 2.28 2.11 1.95 1.87 1.19 
703·1002 KN100·1C·120A 120 AC SPOT 35 1500 White 3.66 3.25 2.92 2.60 2.28 2.11 1.95 1.87 1.19 
703·1014 KN105·1C·12D 12 DC SPOT 80 150 BlUe 3.49 3.10 2.19 2.48 2.17 2.02 1.86 1.78 1.71 
703·1015 KN105·1C·240 24 DC SPOT 40 600 Yellow 3.49 3.10 2.19 2.48 2.17 2.02 1.86 1.18 1.11 

703·1005 KNlOO·2C·12A 12 AC OPDT 170 20 Red 4.28 3.80 3.42 3.04 2.66 2.47 2.28 2.18 2.09 
703·1006 KN100·2C·24A 24 AC OPDT 85 75 Green 4.28 3.80 3.42 3.04 2.66 2.47 2.28 2.18 2.M 
703·1001 KN100·2C·120A 120 AC DPDT 35 1500 White 4.28 3.80 3.42 3.04 2.66 2.47 2.28 2.18 2.09 
103·1018 KN105·2C·12D 12AC DPDT 80 150 Blue 3.88 3.45 3.10 2.76 2.42 2.24 2.07 1.98 1.90 
703·1019 KN105·2C·24D 24 DC DPDT 40 600 Yellow 3.88 3.45 3.10 2.76 2.42 2.24 2.01 1.98 1.90 
703·1020 KN105·2C·120D 120 DC DPDT 11 10000 Black 4.56 4.05 3.64 3.24 2.84 2.113 2.43 2.33 2.23 

703·1011 KN100·3C·120A 120 AC 3PDT 35 1500 White 4.84 4.30 3.87 3.44 3.01 2.80 2.58 2.41 2.31 
703·1023 KN105·3C·24D 24 DC 3PDT 40 600 Yellow 4.45 3.95 3.56 3.16 2.76 2.57 2.31 2.27 2.11 

GENERAL·PURPOSE ENCLOSED TYPE a·PIN PLUG·IN RELAYS 
Each 

Coil Contact r--c:-c~ Color 1· 5· 25· 50· 100· 250· 500· 1000· 1500· 
Stock No. Allied Type No. VDlt./lmp. . Action rnA Ohms Code'" 4 24 49 99 249 499 999 1499 Up 
703·1026 KN110·1C-12A 12 AC SPOT 170 20 Red 6.95 5.55 5.00 4.44 3.88 3.61 3.33 3.19 3.05 
703·1027 KN1l0-1C-24A 24 AC SPOT 85 75 Green 6.80 5.55 5.00 4.44 3.88 3.61 3.33 3.19 3.05 
703·1028 KN11D-1C·120A 120 AC SPOT 35 1500 White 6.25 5.55 5.00 4.44 3.88 3.61 3.33 3.19 3.05 
703·1039 KN115·1C·12D 12 DC SPOT 80 150 Blue 6.87 5.50 4.95 4.40 3.85 3.58 3.30 3.16 3.03 
703·1040 KN115·1C·24D 24 DC SPOT 40 600 Yellow 6.87 5.50 4.95 4.40 3.85 3.58 3.30 3.16 3.03 

103·1031 KN110·2C·12A 12 AC DPDT 170 20 Red 6.92 6.15 5.54 4.92 4.31 4.00 3.69 3.54 3.38 
103·1032 KN110·2C·24A 24 AC DPDT 85 75 Green 6.92 6.15 5.54 4.92 4.31 4.00 3.69 3.54 3.38 
703·1033 KN 1l0-2C·120A 120 AC DPOT 35 1500 White 6.92 6.15 5.54 4.92 4.31 4.00 3.69 3.54 3.38 
103·1043 KN115·2C·12D 12 DC DPDT 80 150 Blue 6.98 6.20 5.58 4.96 4.34 4.03 3.72 3.56 3.41 
103·1044 KN 115·2C·24D 24 DC DPDT 40 600 Yellow 6.98 6.20 5.58 4.96 4.34 4.03 3.72 3.56 3.41 
703·1045 KN115·2C·120D 120 DC DPDT 11 10000 Black 7.65 6.80 6.12 5.44 4.76 4.42 4.08 3.91 3.14 
1()3-104B KN 115·2C·2.5K 2500 Ohms OPDT 10 2500 Brown 6.86 6.10 5.49 4.88 4.27 3.96 3.66 3.51 3.36 
703·1049 KN115·2C·5K 5000 Ohms DPDT 7 5000 Brown 6.98 6.20 5.58 4.96 4.34 4.03 3.72 3.56 3.41 
703·1050 KN115·2C·10K 10000 Ohms DPDT 5 10000 Brown 8.25 6.60 5.94 5.28 4.62 4.29 3.96 3.80 3.63 

ALLIED ELECTRONICS' CATALOG NOW AVAILABLE 
A comprehensive buying guide to top-quality general-purpose relays. Compiled to meet the needs 
of industry, schools, institutions and government agencies, it's also the catalog for anyone looking 
for one dependable source for hard-to-get items ... one or a thousand. Merchandise is grouped by 
sections and numerical cover margin tabs guide you quickly to the products you need. Write on com
pany letterhead to: Allied ElectroniCS, Dept. EEM, 2400 West Washington Blvd., Chicago, III. 60612. 

CATALOG PAGES: {Vol.1·301 to 1·9721 (VoI.2·301 to 2·11961 (VoI.3·301 to 3·1420) eem/1973 
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SEC. 4500 • RELAYS 

The Alli EO Brand . .. 

General-Purpose Relays 
One. two and three-pole lO-amp contact combinations are 
av~ilable in open and enclosed styles. Clear polycarbonate 
covers are used on enclosed types. Have 0.187" flat male 
terminals, quick-connect type, pierced to accommodate 
solder wiring and spaced for standard plug-in mounting. 

U.L. Recognized. Life Expectancy, 10 million mechanical 
operations minimum (without load); 100,000 operations 
minimum at rated load. Operating Speed, 15 milliseconds 
and 10 milliseconds release, continuous duty. Av. shpg. 
wt. 3 oz. 

HOW TO ORDER 
To Orcler, Substitute last Number of 
Allied Type For Voltage. 1=6VAC, 
2 = 12VAC, 3 = 24VAC, 4= 120VAC, 
5=240VAC, 6=6VDC, 7=12VDC, 8= 
24VDC, 9= llOVDC. Ex: Allied Type 
No. ASD 412 IS Stock No. 703·041X 
and Voltage '12VAC; Stock No. is 
then 703-0412. 

(Nominal) 
Voltage 

6 
12 
24 
48 

110 

DC Coils 
Current 
in rnA 

188 
100 

51 
26.6 
11.5 

AC AND DC COIL SPECIFICATIONS 
(AC Coils) 1 and 2 Pole 

Resistance Voltage Current Resistance Voltage 
Ohms (Nominal in rnA Ohms (Nominal) 

32.1 6 335.0 6 6 
120.0 12 168.0 21 12 
472.0 24 84,0 75 24 

1800,0 120 17.5 2250 120 
10000.0 240 875 9110 240 

OPEN CONSTRUCTION TAPPEO 6-32 HOLES 
Allied 

Stock No. 
Type No. 

ASD-

703·040X 401 to 
405 

70J·040X 406 to 
409 

703·041X 411 to 
415 

703·041X 416 to 
419 

703·042X 421 to 
425 

703·042X 426 to 
429 

70J.043X 431 to 
435 

703·043X 436 to 
439 

703'()44X 441 to 
445 

703·044X 446 to 
449 

703·045X 451 to 
455 

703·045X 456 to 
459 

703·046X 461 to 
465 

703-046X 466 to 
469 

703·047X 471 to 
475 

703-047X 476 to 
479 

703·048X 481 to 
485 

703·048X 486 to 
489 

703·049X 491 to 
495 

703-049X 496 to 
499 

703·050X 501 to 
505 

703-050X 506 to 
5n9 

703·D51X 511 to 
515 

703·051X 516 to 
519 

ConstrLlctionand Contact Each 

MOLlnting Voltage Action 1-24 25-99 50-99 100-249 

6, 12, 24, 120VAC SPOT 4.15 3.32 3.15 2.45 
240VAC SPDT 4.67 3.75 3.35 2.76 
6. 12, 24VOC SPOT 3.97 3.18 2.84 2.34 
llOVDC SPOT 4.75 3.80 3.40 2.80 

6. 12, 24, 12QVAC DPOT 5.22 4.18 3.74 3.08 
24DVAC DPDT 5.75 4.60 4.12 3.39 
6. 12. 24VOC DPOT 4.62 3.70 3.31 2.73 
llOVDC DPOT 5.45 4.37 3.91 3.22 

6. 12. 24, 120VAC 3PDT 5.92 4.75 4.25 3.50 
240VAC 3POT 6.47 5.17 4.63 3.81 
6_ 12. 24VDC 3POT 5.40 4.32 3.86 3.19 
llOVOC 3POT 5.92 4.75 4.25 3.50 

OPEN CONSTRUCTION 6-32 STUD MOUNTING 
6, 12, 24, 120VAC SPOT 4.27 3.42 3.06 2.52 
240VAC SPOT 4.80 3.84 3.44 2.83 
6. 12, 24VDC SPDT 4.10 3.27 2.93 2.41 
llOVDC SPOT 4.87 3.89 3.48 2.87 
6, 12, 24, 120VAC OPOT 5.35 4.27 3.82 3.15 
240VAC DPDT 5.87 4.70 4.20 3.46 
6 12. 24VDC DPOT 4.75 3.80 3.40 2.80 
110VOC OPOT 5.57 4.46 3.99 3.29 

6. 12. 24, 120VAC 3PDT 6.05 4.84 4.33 3.57 
240VAC 3POT 6.60 5.27 4.71 3.88 
6 12,24VDC 3PDT 5.52 4.41 3.95 3.25 
llOVDC 3POT 6.05 4.84 4.33 3.57 

ENCLOSED CONSTRUCTION PLUG-IN 
6, 12.24, 120VAC SPOT 4.10 3.50 3.20 2.79 
240VAC SPOT 4.50 3.85 3.46 3.07 
6.12,24VDC SPOT 3.97 3.40 3.08 2.71 
110VDC SPOT 4.50 3.85 3.50 3.07 
6, 12, 24, 120VAC DPDT 5.02 4.30 3.90 3.43 
240VAC OPOT 5.55 4.75 4.30 3.79 
6. 12, 24VOC OPOT 4.50 3.85 3.50 3.07 
llOVOC DPOT 5.15 4.40 4.00 3.51 

6. 12. 24. 120VAC 3POT 5.67 4.85 4.40 3.87 
240VAC 3PDT 6.20 5.30 4.82 4.23 
6.12,24VOC 3POT 5.15 4.40 4.00 3.51 
HOVDC 3PDT 5.67 4.85 4.40 3.87 

ENCLOSED CONSTRUCTION BRACKET MOUNTED 

~ 'I'" 'I"~ I 0." 1\rI' 
ill , ~\I 
I~~I "' .. 

:[ 

Termination 

Printed Circuit 
.187" Quick·Disconnect 
Pierced Solder Terminals 

6. 12. 24. 120VAC SPOT 4.10 
240VAC SPPT 4.50 
6.12,24VOC SPOT 3.97 
110VDC SPOT 4.50 
6, 12. 24, 120VAC DPOT 5.02 
240VAC DPDT 5.55 
6 12,24VDC OPOT 4.50 
1 InVDC DPOT 5.15 
6, 12. 24, 120VAC 3POT 5.67 
240VAC 3PDT 6.20 
6.12,24VDC 3PDT 5.15 
llOVDC 3PDT 5.67 

SOCKETS FOR ABOVE RELAYS 

3.61 3.23 2.66 
4.03 3.61 2.97 
3.46 3.10 2.55 
4.08 3.65 3.01 
4.46 3.99 3.29 
4.89 4.37 3.60 
3.99 3.57 2.94 
4.65 4.16 3.43 
5.03 4.50 3.71 
5.46 4.88 4.02 
4.60 4.12 3.39 
5.03 4.50 3.71 

Termination 
8-Pin Front Connected 
l1·Pin Front Connected 

(Ae Coils) 3 Pole 
Current Resistance 
in rnA Ohms 

460.0 4.2 
230.0 18.0 
115.0 72.0 

24.0 1700.0 
12.0 7200.0 

2-50-499 500-999 1000-Up 

2,28 2.10 1.93 
2.56 2.37 2.17 
2.17 2.01 1.84 
2.60 2.40 2.20 

2,86 2.64 2.42 
3.15 2.91 2.66 
2.53 2.34 2.14 
2.99 2.76 2.53 

3.25 3.00 2.75 
3.54 3.27 2.90 
2.95 2.73 2.50 
3.25 3.00 2.75 

2.34 2.16 1.98 
2.63 2.43 2.22 
2.24 2.07 1.89 
2.66 2.46 2.25 

2.92 2.70 2.47 
3.21 2.97 2.72 
2.60 2.40 2.20 
3.05 2.82 2.58 

3.31 3.06 2.80 
3.60 3.33 3.05 
3.02 2.79 2.55 
3.31 3.06 2,80 

2.27 2.09 1.93 
2.48 2.30 2.12 
2.20 2.03 1.87 
2.49 2.30 2.12 
2.79 2.57 2.37 
3.08 2.84 2.61 
2.49 2.30 2.12 
2.85 2.63 2.42 
3.14 2.90 2.67 
3.44 3.17 2.92 
2.85 2.63 2.42 
3.14 2.90 2.67 

2.47 2.28 2.09 
2.76 2.55 2.33 
2.37 2.19 2.00 
2.79 2.58 2.36 

3.05 2.82 2.58 
3.34 3.09 2.83 
2.73 2.52 2.31 
3.18 2.94 2.69 
3.44 3.18 2.91 
3.13 3.45 3.16 
3.15 2.91 2.66 
3.44 3.18 2.91 

ALLIED ELECTRONICS' CATALOG NOW AVAILABLE 
A comprehensive bUYing guide to top-quality general-purpose relays. Compiled to meet the needs 
of industry, schools, institutions and government agencies, it's also the catalog for anyone looking 
for one dependable source for hard-to-get items ... one or a thousand. Merchandise is grouped by 
sections and numerical cover margin tabs guide you quickly to the products you need. Write on com
pany letterhead to: Allied Electronics, Dept. EEM, 2400 West Washington Blvd., Chicago, III. 60612. 
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Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

~ American Zettler, inc. 
MINIATURE GENERAL· 
PURPOSE RELAYS 
UP TO 6 PDT 
CONTACTS General purpose miniature relays in plastic dust cover-Interchangeable with other 

cradle type relays - Combination solder and plug-in terminals. UL-version listed 
under UL Component Recognition File 43203. SERIES AZ 420 

The AZ miniature general-purpose, comb-actuated relay can be used in 
a wide variety of applications such as computer systems, control and 
alarm systems, business machines and data processing equipment, etc. 

The field-proved, long-life characteristics of the AZ relay, along with 
its unique plug-in design and integral dust cover, allow it to be used 
in transistorized 'systems where space requirements and operational 
longevity are of prime consideration. The AZ relay requires less than 
one cubic inch of space. When installed with the AZ right-angle socket, 
its overall height is only :V4". 

AZ miniature relays are available in all contact configurations 
through 6PDT. The contacts are capable of carrying loads up to 
5 amps, as well as low-level signals. For low-level, high reliability 
switching, bifurcated contacts are available. 

All parts of the magnetic circuit are made from arrnco magnetic 
ingot iron and aged in the most modern hydrogen annealing equip. 
ment ;a process which assures optimal stability of operating data 
during the life of the relay. All AZ relays are insulated with the 
highest quality pre-aged phenolic obtainable. 

The AZ relays described in this brochure are all of the round-core 
type. This design feature provides a higher number of turns at the 
same coil reSistance, resulting in greater mechanical force with less 
coil power Only one adjustment is needed for any application. 

The unique armature retention spring dissipates kinetic energy 

FEATURES 
• International Standard type 

• Combination plug in/wire or PC terminals 

• Low level bifurcated, 2 amp or 5 amp contacts 

• Life expectancy more than 100 million operations 

• Form A, B, C and D contacts are available 

• Molded cradle eliminates phenolic dust inside the relay 

• Balanced, spring-held armature allows dependable opera-
tion in any position 

• Round core and larger coil volume provides more pull force. 

• Slim profile mounting with right-angle socket 

• Sockets are of unbreakable fiberglass-filled base and have 
unique knife-type connectors for dependable contact 

• Sensitive version for IC-driver 5 V, 16 mA available 

• Available from stock. 

of the armature resulting in minimum bounce. The molded low-friction 
cradle results in further reduction of bounce and eliminates the 
problem of phenolic dust inside of the relay. 

Additional features of the AZ420 include a new base and socket 
design made of unbreakable fiberglass-filled polyurethane, with an 
insulation resistance of 10" ohms. A unique knife-type connector 
provides a more secure connection and eliminates flux contamina· 
tion of contact surfaces during machine soldering. 

MECHANICAL SPECIFICATIONS 

PLUG IN 
OR SOLDER 

PRINTED 
CIRCUIT 

. 735 
MAX 

DIMENSIONS (inches) 

• +-
18nl 

SUGG, PANEL 
LAYOUT OR PIC BOARD 

¥340 2 POLE 
.5604 POLE 

I '" .781 6 POLE 

~ ..... 
I X. 

2M. .354 

'" DIA. (2) HOLES 

,1731t404j ,054 DIA . 
±.002 

'!-fl-~- HOLE (20) ,-;.1. ' ., . 31 
.320L.t- . 1,213424 
.Lf=, ' I 

.148 --r--lJ 

2 form C 

10 6 7 

~~ 
bJL6~ 

~ 
4 3 2 I 

WIRING DIAGRAM 

4 form C 

16 9 10 

~ ~..<.? 
~~ 
13 6 7 

~~ 
~~ 

~ 
4 3 1 

6 form C 
12 12 13 

o.,~ 
~~ 
19 9 10 

~ ~!<.? 
~~ 
16 6 7 

~~ 
~~ 

~ 
4 3 2 I 

VIEW TOWARD TERMINALS 

.135 .040 

Tolerances ± .0lO (~·~go M~~x, avail on request) 
Standard relays have gold plated terminals. 

,1~06i uLI 
,458-1 To~l~~ ~147 TERMINALS Terminals 2 + 3 f9r dual coil version, 

on single coil not inserted. 

ELECTRICAL SPECIFICATIONS 
Contact Rating: Noninductive load 

Light Duty (Code L): Fine silver goldplated - low level to 2 amps 
@ 26 VDC or 1 amp @ 115 VAC 

Heavy Duty (Code H): Silved cadmium oxide - 5 amp @ 26 VDC or 
3 amp @ 115 VAC 

Other contact material available 

Life Expectancy: Mechanical Operations: 10' 
Electrical: see Table 

Contact Resistance: 50 milliohms max. initially 
200 milliohms at end of life 

Operate Time: At two times "must operate" voltage or current :$ 8ms 

,Release Time: At two times "must operate" voltage or current: :$ 3ms 

Contact Bounce: At 10 ma contact current: 
2ms typo at operate, N.O. contacts 

Dielectric Strength: 1000 Vrms; 500 Vrms across contact gap 

Insulation Resistance: 10,000 megohms minimum @ 25°C, 100 VDC, 
50% RH; Special insulation with 1014 ohms available 

Coil Temperature: Max. 105°C (220°F) 

Ambient Temperature 
Operating: -55°C (-72°F) to 80°C (175°F) @'nominal operating 

voltage 
Storage: -55°C (-72°F) to 1050C (220°F) 

Vibration: Operating: .062 DA @ 5-55 Hz; 10 g @ 55-110 H,z 
Non-Operating: 10 g @ 5-500 Hz 

Shock: Operating: 20 g @ 11ms 
Non-Operating: 30 g @ 11ms 

3ms typo at release, N.C. contacts Weight: 23 to 35 grams (approx. 1 oz.) 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 800-645·9200 (IN N. Y. STATE CALL COLLECT (516) 294·0990) 

American Zettler, inc. 
16881 HALE AVE • IRVINE, CALIF, 92705 • PHONE (714) 540-4190 • TELEX: 67·8472 

Vol.2·690 CATALOG PAGES: (Vol.1·301 to 1·!i72) !Vol.20 301 to 20 1196)' (VoI.3·301 to 3·1420) eem/1973 



~ American Zettler, inc. 

SEC. 4500 - RELAYS 

MINIATURE GENERAL 
PURPOSE RELAYS 
SERIES AZ 420 

TYPICAL OPERATE AND RELEASE TIME 
25 

1\ 
(STANDARD ADJUSTMENT) 

\ 
\ lI'~ --r--

ft>' 
1/ "'" ~ 'j TIMe t--

20 

15 

10 

I.' 2.' 3.5 

MULTIPLE OF MUST OPERATE VOLTAGE 

Typical Contact Life Expectancy at Resistive Loads 
Current Voltage Contact No. of operations 

SA 115 VAC Heavy Duty 5 x 10' 
SA 28 VDC Heavy Duty 1 x 10' 
3A 30VDC Heavy Duty 3 x 10' 
1A 220 VAC Heavy Duty 5 x 10' 

2A 26 VDC Light Duty 1.5 x 10' 
100mA 26 VDC Light Duty 2 x 10' 

SOmA 110 VDC Light Duty 8 x 10' 
ImA .1 VDC Light Duty 1 x 10' 

Noles: 1. COils not arc suppressed 
2. Swltched battery lIoltage source 

ORDER INFORMATION 
1. Select basic relay type from Table I 
2. Add coil code from Table lIa, b, or c 
3. Add contact code from Table III 
4. Add-U for UL version after PIN 

FOR EXAMPLE 

Plug-in type _____________ T--'Z 431 - 8TO - J1 L 

430 ohm coi I resistance _ 

6 PDT contacts single, light duty ___________ -' 

Note: 
Ordering information for sockets and hardware - see next page. For 
free samples or assistance in specifyinit your relay, contact our office 
or your nearest engineering representative listed in the yellow section. 
If the type relay you want is not listed in this short-form catalog, 
write directly to us. Refer to AZ 420 Series and provide information 
as to coil resistance, operating data (voltage or current), contact 
configuration, contact load, and apprQximate life requirements. 
Double·coil versions and A, B, and 0 contacts available on request. 

For bifurcated and heavy duty contacts, add '13 of the listed Operate" Value. AC-coils available on request. ' 
All values at 200C (I) Inductance for closed armature. For open armature, divide by two. (2) Relay will pull in with less than "must operate" value. 

HARDWARE FOR CRADLE-TYPE RELAYS 
GENERAL DESCRIPTION 
The Series ST Sockets and Hardware described in this bul
letin will accommodate most cradle-type relays available, and 
specifically, American Zettler's AZ 420 and AZ 430 General 
Purpose Relays. Unique in design, these ST sockets open new 
applications for cradle-type relays and the unbreakable fiber
glass-filled polyurethane base provides stability under extreme 
environmental conditions, enhancing the reliability of the 
relay itself. 

unique knife-type connector that assures a positive contact, 
and the slim-profile mounting. Right-angle sockets with relays 
mounted extend to only ~-inches in height above the PC board. ! 

All right angle sockets are enforced by a stable nickel plated 
steel bracket which also provides ground connection. 

Other features include a molded riser to provide a gap between 
the sockets base and the PC board to eliminate flux contamina
tion during machine soldering operations; universal terminal 

Outstanding design features offered by the new ST Series are spacing format for accommodating 0.1- and 0.2-inch grids. 
the insulation resistance of more than 10,000 megohms. the CONTINUED ON FOLLOWING PAGE 

FOR CURRENT SOURCE DATA CALL TOLL-FREE 800-645-9200 liN N. Y. STATE CALL COLLECT (516) 294-0990) 

American Zettler, inc. 
16881 HALE AVE • IRVINE. CALIF. 92705 • PHONE (714) 540-<t190 • TELEX, 67-8472 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' OffiCIIs Vol.2-S91 



Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

~ American Zettler, inc. 
HARDWARE 
FOR 
CRADLE-TYPE 
RELAYS 

TOLERANCES: ±.OlO 

DIMENSIONS (inches) 

SOCKET FOR WIRINC OR PC Diagram A 

.125 

.... ='=.I='!=f=T.04O 
.215 MAX. .750 

RETAINER 

RICHT-ANGLE SOCKET FOR PC 

~
750 ~:30 

• 1 .... 1 ,i 
I ::: 

i 
- I 

.035 ± .ooi 

RIGHT-ANGLE SOCKET fOR PC 

Diagram B 

2 POLE .970 

4 POLE 1.185=1.430 

3-48 UNC-2B 

Diagram C 
2 POLE .950 
4 POLE 1.180 

.200-1 

·PINS ON 4 POLE SOCKET ONLY 

1.580 

.200-1 r 

SUGGESTED PANEL 
LAYOUT OR PIC BOARD 

1f
2~OL~ 

• s .10 GRID 
• SPACING 

· , , , 

4 POLE I " , . · , , , · 
· , , , 

6 POLE 

, , · , 
s 10 ~FOR 

· , 
GROUNOING 
CLIP 

VIEW 
TOWARD 
TERMINALS 

I" 
.054 ± .002 
DIA. HOLE 

2 POLE 

• · . 3 

GRID 
SPACING .2 

r :0 
00 7 

• 2 

• , 

L 

" U 

2113 

2 

20 

, 
4 POLE 

1616 

15145 

9 1013 G 2 

8 11 12 

6 POLE 
II 17 .. " . 
" · • 1413 

· • • 1, 
10 7 J. 

+ ,CUO DIA 
.054 - .002 HOLE FOR 
DIA. HOLE GROUND 

VIEW TOWARD SCREW 
TERMINALS ONLY 

Standard sockets have silver-plated terminals and are dipped in flux for easy machine soldering. 

ORDER INFORMATION 

ELECTRICAL 
SPECIFICATIONS 
Dielectric Strength: 

1500 Vrms between all elements; 
500 Vrms for right-angle sockets 

only 
Insulation Resistance: 

10,000 megohms minimum @ 
25°C, 

100 VDC, 50% RH; 
1,000 megohms for right-angle 

sockets 

Current Rating: 
5 amps maximum, continuous; 
2 amps for right-angle sockets 

Ambient Temperature: 
- 55°C (-72°F) to 105°C (220°F) 
For machine soldering maximum 

2400C (460°F) 

Vibration: 10 g @ 5-55 Hz (socket 
soldered into PC board with 
relay plugged-in and held in 
place with retainer) 

Shock: 50 g any position (socket 
soldered onto PC board with 
relay plugged-in and held in 
place with retainer) 

Terminals: Combination type fa
cilitates hand wiring or printed 
circuit mounting. Right-angle 
sockets for printed circuit 
mounting only. 

4PDT Order socket, retainer and grounding clip (if desired) by separate 
4PDT part numbers. To specify sockets with gold plated terminals, substi-
4PDT tute -A2 for -AI. 

...;....;.;..;;.;;;.;.;,;.;;..; ____ .L.... ____ ......L_...;4.:,.P.:;D..;.T--I ALL SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 
FOR CURRENT SOURCE DATA CALL TOLL-FREE 800-645-9200 (IN N. Y. STATE CALL COLLECT (5161 294-09901 

" American Zettler .. inc. 
16881 HALE AVE. • IRVINE, CALIF. 92705 • PHONE (714) 540-4190 • TELEX: 67-8472 
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SEC. 4500 - RELAYS 

~ America Zettler, inc. 
HYBRIDS 
SERIES AZ 1400 

GENERAL DESCRIPTION 
The Hybrid Series AZ 1400 combines the advantages of 
mechanical contacts for the output and the most advanced 
electronic circuitry for the input to provide a highly reliable, 
yet most flexible switching device. There is complete galvanic 
isolation between input and output. The mechanical side 

2 form C 

consists of the proven cradle type relay AZ 420, with DPDT, 
2 or 5 Amp contacts. The electronic part utilizes a unijunc· 
tion transistor, a thyristor, and tantalum capacitors. The units 
are completely enclosed in a polycarbonate dustcover and 
have wire or plug-in terminals which fit standard relay 
sockets. The following basic types are available: 
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VIEW TOWARD TERMINALS 

1. Voltage Sensor 
2. Variable Time Delay Relay (on operate) 
3. Variable Time Delay Relay (on release) 
4. Variable Impulse Limiter 
5. Variable Impulse Stretcher (monoflop) 
6. Variable Impulse Generator (multiflop) 
7. Alternate Action Impulse Relay (flip flop) 

ELECTRICAL SPECIFICATIONS 
Contact Rating: Non inductive 

Light Duty (Code L): Fine silver gold plated -low level 
to 2 amps at 26VDC or 1 amp at 115VAC 

Temperature Range: 0° to 40°C 
(Storage: -300 to +85°Cl 

Repeatability: ±2% 
Polarity Protection: Yes, (except voltage sensor) 

Heavy Duty (Code Hl: Silver cadmium oxide- 2 to 5 amp 
at 26VDC or 3 amp at 115VAC 

Accuracy: Max: + 10% -15% at ±5% Volt variation and at 
0° to 40°C 

Contact Configuration: DPDT is standard, other types on 
request. 

Dielectric Strength: 500 Vrms 

Transient Protection: + 50 V 1 ms 
Vibration: .062 DA at 5-55 Hz 
Shock: 20 g at 11 ms 

Insulation Resistance: 109 ohms at 25°C 50% RH Weight: 35 gr. (114 ozl 

Description 

VOLTAGE SENSOR, energizes the relay section at a predetermined voltage. This 
voltage is adjustable with a built-in pot within the variation range. It oeenergizes 
30 mV below the set voltage. A Zener diode is used for the reference voltage. 

VARIABLE TIME DELAY (on operate) energizes the built·in relay after the operating 
voltage is applied to terminal #1 and 4, and after elapse of the predetermined 
time. This time is adjustable within the variation range. The recovery time is 
less than 150 ms. No false operation. 

VARIABLE TIME DElAY (on release) pulls In less than 50 ms after a positive 
control voltage of more than 20VOC is applied to terminal #2. The release time 
starts when the control voltage is switched off. The operate voitage remains on 
terminal 1 (+) and 4 (-) as auxiliary voltage. The release time is adjustable 
within the variation range. No false operation. 

VARIABLE IMPULSE LIMITER activates the built·in relay immediately after the 
operate voltage is applied, and releases after elapse of preset time. This time is 
adjustable within the variation range. The recovery time is less then 150 ms. 

VARIABLE IMPULSE STRETCHER energizes the relay section for a defined time 
independent from the length of the incoming positive trigger impulse. The closing 
time of the relay is adjustable within the variation range. The trigger impulse 
(min 10 p,sec) must be more than 5VOC. but less than 30V. The' operate voltage 
remains on terminal #1 (+) and #4 (-) as auxiliary voltage. 

VARIABLE IMPULSE GENERATOR pulses the relay at equal on a~d off time regard· 
less of the frequency. The length of the impulse can be adjusted within the 
variation range. 

ALTERNATE ACTION IMPULSE RELAY (bistable) can be switched in the opposite 
position by a positive trigger impulse applied to terminal #2, The trigger impulse 
(min 10 p,sec) must be more than 5VDC, but less than 30VDC. The operate 
voltage remains on terminal #1 (+) and #4 (-) as auxiliary voltage. This is 
not a magnetic latching relay. 

Socket 

Retainer 
Hardware page for cradle type relays. 

Operate Voltage 
or Current 

24VDC +10% 
-15% 

30 mA 

24VOC +10% 
-15% 

30 mA 

24VOC +10% 
-15% 

50 mA 

24VDC +10% 
-15% 

50 mA 

24VDC +10% 
-15% 

30 mA 

24VOC +10% 
-15% 

30 mA 

Variation 
Range 

* FOR FURTHER DETAILED DIMENSIONS SEE AZ 420 SERIES 6PDT 
FOR CURRENT SOURCE DATA CALL TOll-FREE 8oo·645·920D (IN N. Y. STATE CALL COLLECT (516) 294·D990) 
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Vol.2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

~ American Zettler, inc. 
THINPAK™ 
MINIATURE RELAYS 
SERIES AZ 530 
SPDT CONTACTS FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645·9200 

UN N. Y. STATE CALL COLLECT (516) 294·0990) 

ACTUAL SIZE 

GENERAL DESCRIPTION 
The Az miniature THINPAK relay, Series 530, has been 
designed for applications with either demanding space 
limitations, such as 0.6" center·to·center PC card mounting, 
or operating requirements that cannot be met by reed relays 
or conventional contact type relays. The high pressure SPOT 
1, 2 or 5 amp contacts operating at 26 VDC enables the unit 
to switch capacitance or lamp loads with current spikes 
that would normally weld the contacts of reed relays. The 

FEATURES 
• 0.415" high for 0.6" standard pc board spacing 
• Up to 5 Amp SPDT contacts 
• 0.1" Grid Terminal spacing 
• Insulation resistance greater than 1010 ohms 
• Contact resistance less than 50 x 10-3 

• No phenolic insulation used 
• 2500 Vrms contact to coil 
• Plug into PC-board after cleaning 

(recom. AMP-pin 2-332070-3) 
• Sensitive version for I CoDriver 

high sensitivity of 125 mW pull-in, long life and insulation 
resistance of more than 1010 ohms makes it an ideal unit 
for galvanic separation between electronic circuits. The 
AZ-530 THINPAK is available in standard coil voltages from 
6 to 100 VDC with an operate and release time of less than 
5 ms. It has PC terminals in 0.10" grid spacing. A black 
polycarbonate dust cover with a bottom plate is provided. 

ELECTRICAL SPECIFICATIONS 
Contact Rating: noninductive load 

Light Duty: Fine silver goldplated 
1 Amp @ 26 VDC or 
0.5 Amp @ 115 VAC 

Medium Duty: Silver Cadmium-Oxide 
2 Amp @ 26 VDC or 
1 Amp @ 115 VAC 

Heavy Duty: Silver Cadmium-Oxide 
5 Amp @ 26 VDC or· 
3 Amp @ 115 VAC or 
2 Amp @ 220 VAC 

Life Expectancy: Mechanical Operations: 10' 
Operations at Rated Load: 10' 

Contact Resistance: 50 milliohms max. initially 
Operate Time: (Typical) 5 ms at Nominal Voltage 
Release Time: (Typical) 2 ms at Nominal Voltage 
Contact Bounce: (Typical) at 10 mA contact current: 

2 ms at operate N.O. side 
6 ms at release N.C. side 

Capacitance: typical: NC to Movable 0.6 pF 
NO to Movable 0.9 pF 
contact to coil 12 pF 

Dielectric Strength: AZ 530 AZ 535 
Contact.- Contact 500 Vrms 1000 Vrms 
Contact - Coil 500 Vrms 2500 Vrms 

Insulation Resistance: 10,000 Megohms min. @ 20°C 
100 VDC, 50% RH 

All values at 20°C. Sensitive version for IC driver 5 V. 16 mA is available • 
• Relay will pullin with less than "must operate" value. 

There will be a change of less than 10% in must operate if several relays are 
mounted. close together. 

Note: To fasten relay on PC board do not bend contact terminals as this damages 
adjustment. Use coil terminals only. After soldering relay to board, do not 
dip the board into a cleaning solution. 
Solder temperature: Max. 270°C (500°F) 
Soldering time: Max. 5 sec. 

Drop·Out: 10% minimum of must operate-voltage or current 
Coil Power: Pick up typical: 

Light duty type: 125 mW 
Medium duty type: 250 mW 
Heavy duty type: 400 mW 

Max. Continuous Dissipation: 
AZ 530: 1.6 W @ 20°C (6BOF) ambient 

1.2 W @ 40°C (105°F) ambient 
Temperature Rise: appro 55°C Rer watt 

AZ 535: 2.3 W @ 20°C (68°F) ambient ' 
1.9 W @ 40°C (105°F) ambient 
Tempe'rature Rise: appro 35°C per watt 

Coil Temperatu-ie: Max. 105°C (220°F) 
Ambient Temperature: 

Operating: -550C (-72°F) to 70°C (158°F) light duty type 
to 60°C (1400 F) medium and heavy duty type @ 
nominal operating voltage 

Storage: - 55°C (-72°F) to 105°C (220°F) 
Vibration: 0.062 DA @ 10·55 Hz 
Shock: 20 g 
Enclosure: Black polycarbonate cover with mylar bottom plate 
Terminals: Printed circuit board terminals goldplated in 0.10" 

standard grid space 
Weight: Approx. 10 gr. (AZ 530) 

Approx. 20 gr. (AZ 535) 

1.090MU,! 

.043 .020 

AZ 530 (1 and 2 Amp) 
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~ American Zettler, inc. 

SEC. 4500 • RELAYS 

THINPAK™ 
MINIATURE RELAY 
SERIES AZ 531 
DPDTCONTACTS FOR CURRENT SOURCE DATA CALL TOLL·FREE 800-645-9200 

liN N. Y. STATE CALL COLLECT (516) 294·0990) 

ACTUAL SIZE 

GENERAL DESCRIPTION 
The miniature AZ-Thinpak relay, Series AZ 531, is the OPOT 
version of the field proven Series AZ 530 relay. The high 
pressure OPOT (2 form C) 1 or 2 amp contacts, enables the 
unit to switch capacitance or lamp loads with current spikes 
that would normally weld the contacts of reed relays. The 

FEATURES 
• 1 or 2 Amp OPOT contacts 
• 0.415" high for 0.6" standard PC board spacing 
• 0.1" Grid Terminal spacing 
• Insulation resistance greater than 1010 ohms 
• Contact resistance less than 50 x 10.3 

• No phenolic insulation used 
• Plug into PC-board after cleaning 

(recom. AMP-pin 2-332070-3) 

high insulation resistance of more than 1010 ohms and the low 
contact resistance of less than 50 milliohms makes it an 
economical unit for galvanic separation between electronic 
circuits. A black polycarbonate dust cover with a bottom plate 
is provided. 

ELECTRICAL SPECIFICATIONS 

Contact Arrangement: DPDT 

Conductive Rating: Noninductive load 
Light Duty: Fine silver goldplated 

1 Amp @ 26 VDC or 
O.S Amp @ 115 VAC 

Medium Duty: Silver Cadmium-Oxide 
2 Amp @ 26 VDC or 
1 Amp @ 115 VAC 

Life Expectancy: Mechanical Operations: 10' 
Operations at Rated Load: 10' 

Contact Resistance: 50 milliohms max. initially 

Operate Time: (Typical15 ms at Nominal Voltage 

Release Time: (Typical) 3 ms at Nominal Voltage 

Contact Bounce: (Typical) at 10 mA contact current: 
2 ms at operate N.O. side 
6 ms at release N.C. side 

Capacitance: Typical: N.C. to Movable 0.6 pF 
N.O. to Movable 0.9 pF 
Contact to coil 12 pI" 
Contact to contact 6 pF 

Standard Relays with light duty contacts (1 Amp) 

Nom. Max. Resist. Ohm Must 
Coil VUC Contin.VUC ±10% mA 

6 10 60 68 
12 21 260 34 
24 35 670 21 

3,800 9.0 
6,000 7.2 

4.0 

ium duty contacts (2 Amp) 

9 45 96 4.7 
17 170 49 9.2 
35 670 25 19 

48 67 2,500 13 36 
60 82 3,800 11 46 

100 134 10,000 7.0 76 

All values at 20°C 
• Relay will pull in with less than "must operate" value. 

Simultaneous operation of both contacts is not guaranteed. 
Note: To fasten relay on PC board do not bend contact terminals as this damages 

adjustment. Use coil terminals only. After soldering relay to board, do not 
dip the board into a cleaning solution. 
Solder temperature: Max. 270°C (5000F) 
Soldering time: Max. 5 sec. 

Dielectric Strength: 
Contact to contact 500 Vrms 
Contact to coil 500 Vrms 

Insulation Resistance: 10,000 Megohms min. @ 20°C. 
100 VDC, 50% RH 

Drop Out: 10% minimum of must operate-voltage or current 
Coil Power: Pickup Typical: 

Light Duty Type: 270 mW 
Medium Duty Type: 400 mW 
Max. Continuous Dissipation: 2 W @ 20°C (68°F) ambient 
Temperature Rise: Approx. 40°C per watt 

Coil Temperature: Max. 10SoC (220°F) 
Ambient Temperature: 

Operating: -55°C (-72°F) to 75°C (l67°F) light duty type 
to 650C (149°F) medium duty type @ nommal 
operating voltage 

Storage: -SsoC (-72°F) to 105°C (220°F) 
Vibration: 0.062 DA @ 10-55 Hz 
Shock: 20 g 
Enclosure: Black polycarbonate cover with mylar bottom plate 
Terminals: Printed circuit board terminals goldplated in 0.10" 

standard grid space 
Weight: Approx. 14 gr. (112 oz.) 

.043 .020 
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For 4POI and Latching Thinpak Relays see Vol. 4 
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Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

~ American Zettler, inc. 
GENERAL 
PURPOSE 
RELAYS 
SERIES AZ 480 GENERAL DESCRIPTION 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645·9200 
UN N. Y. STATE CALL COLLECT (516) 294·0990) 

Commercial/industrial in application, these general·purpose relays 
feature the highest production quality at modest prices due to mass 
production techniques. The series AZ 480 finds broad application in 
the fields of motor controls, alarm systems, lighting and solenoid 
control, communications equipment, automated or semi·automated 
commercial controls, etc. 

AZ 480 relays are available in either an open ()r plastic enclosed 
version. The open relay, with either solder or PC terminals, can be 
mounted with an attached base plate or with a 6·32 tapped hole in 
the core. It also can be supplied with a 6-32 mounting stud and 
locating tab. The relay enclosed in a plastic dust-cover is available 
either as a plug-in version with octal type socket (8 or 11 pins), or 
with PC terminals. AZ 480 relays are interchangeable with other 
manufacturer's types. 

FEATURES 
• American Standard Type 

• AC or DC coils up to 220V 

• Up to 4 PDT 10 AMP contacts 

• Plug-in, wiring or PC board mounting 

• Designed to meet UL requirements 

• Life expectancy to 10 mi II ion operations 

ELECTRICAL SPECIFICATIONS 
Contact Rating: 10 amp @ 115 volts AC 60 Hz non inductive 
Contact Material: Silver-cadmium-oxide 
Contact Arrangement: 1,2,3 and 4 form C (up to 4PDT) 
Life Expectancy: Mechanical: 10 million operations 

Rated Load: '/4 million operations 
Dielectric Strength: 1500 Vrms 

500 Vrms across contact gap 
Insulation Resistance: 100 megohms minimum 
Coil Voltage: To 280 volts AC 
Coil Power: Nominal - DC: 1.2 watts - AC: 2.5 VA 

AZ 480/481 

Max. Continuous Dissipation: 2.5 watts @ 35°C (950 F) 
ambient 

STANDARD RELAYS AC-ACTUATED 

10 AMP CONTACTS 
The standard AZ 480 relays have silver-cadmium-oxide lO-amp 

contacts in SPOT through 4PDT (5-amp contacts on request). The 
clean snappy action contacts operate with minimum bounce, resulting 
in greater reliability and longer life. A special plastic holding device 
prevents the armature from unseating itself during transportation or 
operation. The moveable contacts are securely mounted to the armature 
by a block of thermosetting plastic to ensure no change in adjust
ment during relay life. The stationary contacts are tightly stacked into 
a terminal block, which has barriers molded on both sides. UL-version 
listed under UL Component Recognition File E44211. 

AZ 482/483 AZ 488/487 

Ambient Temperature: Open relay -45°C (-50°F) to 70 D C (158°F) 
(at nominal operate voltage) 
Enclosed relay -45°C (-50°F) to 55°C (132°F) 
(at nominal operate voltage) 

Operate Time: Less than 15 ms at nominal operate voltage (DC coils 
only) 

Release Time: Less than 8ms at nominal operate voltage (DC coils 
only) 

Weight: Open Relay: 2.3 oz (65 gr.) ~ Enclosed Relay: 3 oz (85 gr.) 
Terminals: Open Relay: Pieced solder lugs 

Enclosed Relay: Octal plug-in 
Mounting: See mechanical specifications 
Enclosure: Heat and shock resistant clear plastic 

STANDARD RELAYS DC-ACTUATED 

AZ487S 
AZ488S 
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AZ482* 
AZ483* 'P-i -, WIRING DIAGRAM AND PC BOARD LAYOUT 

uSE STANDARD OCTAL SOCKET I I ]oot 300I-- 1: 900---1 
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TERMINALS .070 DIA.~315t.315L I I .-.1 
'Also available with #6-32 UNC-2A mounting stud and locating tab (add letter "A" to part no.) or with I, 2, or 3 pole G> J: 
#6-32 UNC-2B tapped core and locating tab (add letter "8" to part no.) Tolerances ±.Ol .070 DIA. 4 pole 

AlTlerican Zettler, inc. 
16881 HALE AVE. • IRVINE, CALIF. 92705 • PHONE (714) 540-4190 • TELEX: 67-8472 
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SEC. 4500 8 RELAYS 

~ American Zettler, inc. 
MINIATURE 
AC. DC RELAYS 
SERIES TEC 1300 

GENERAL DESCRIPTION 
The miniature relay series 1300 with AC or DC coils and 
4PDT contacts, available with either plug-in or PC terminals, 
is ideally suited for use in alarm systems, communications, 
and 'data processing equipment. Due to the low price, less 
than 50 cents per transfer contact, (considerably less expen
sive than solid state techniques) these units are finding 
broad acceptance in consumer type products. The rugged 

FEATURES 
• AC or DC coils 
• Less than 1 watt operating power 
• 4PDT 5 amp contacts, gold plated 
• Longer life expectancy due to unique 

contact blade design 
• 1 Million operations at 3 amp 26VDC 
• Polycarbonate dust cover 
• Listed under UL Recognition File 

E45020 

construction assures longer life than other similar relays. 
The unique design of the support for the contact blade 
provides better'wiping action and less bounce. Strict quality 
control, in compliance with stringent Western European 
practices, guarantees uniform characteristics in high pro
duction quantities. 

ELECTRICAL SPECIFICATIONS 
Contact Rating: Resistive Load 5 amp at 26 VDC or 115 VAC' 

Contact Material: Silver gold plated. other contact material available 

Contact Arrangement: 4 form C (4PDT) 

Life Expectancy: Mechanical operations: 10' 

Electrical Operations: At Rated Load: 5 x 10' 
At 3 Amp 26 VDC or 115 VAC: 10' 

Contact Resistance: 50 Milliohms typical 

Time Values: At nominal voltage @ 20°C 
13 ms max. operate 
10 ms max. release 

Dielectric Strength: 1500 Vrms; 500 Vrms across contact gap 

STANDARD RELAYS AC ACTUATED 

6VAC 
12VAC 
24VAC 
36VAC 42 

48VAC 57 40.8 25 
60VAC 71 51 20 

115VAC 130 94 
127VAC 150 108 

Insulation Resistance: 1500 Megohms, min. @ 20°C, 100 VDC, 50% RH 

Coil Power at 20·C: AC: 1.20 Va nom. ; 2 Va max. continuous 
DC: .90 Watts nom. ; 2 Watts max. continuous 

Coil Temperature: Max. 105°C 

Ambient Temperature: Operating: -45°C to + 70°C at nom. voltage 
Storage: -45°C to + 100°C 

Temperature Rise: 35°C at nom. voltage 

Vibration: .062 DA @ 10-55 Hz 

Weight: Approx. 42 gr. (1.5 oz) 

Terminals: Solder lug/plug-in or PC on relay 
Solder lug or PC on socket 

Enclosure: Clear, high impact polycarbonate cover 

6VDC 
12VDC 
24VDC 
36VDC 

48VDC 
60VDC 

llOVDC 

STANDARD RELAYS DC ACTUATED 

• For low level switching AZ 420 series 
with bifurcated contacts recommended 

MECHANICAL DIMENSIONS 
SOCKET ORDER INFORMATION: 

WIRING DIAGRAM 

~bJ'~~ .:J-:JiJ-:J-

CHASSIS LAYOUT 
FOR MOU";';JNG RELAY 

f--

PRINTED CIRCUIT LAYOUT 

n~~ 
'L~ -
L~ __ · 

UODIA_~_1f I-! 175 

I l.: '''' 1---.525 " 

Pierced Solder Terminals: R0F14 
PC Terminals: RS14 
Retainer for Relay: HF163 

CHASSIS LAYOUT 
FOR MOUNTING SOCKET 

~9t ~ ~ 125 ~ .171 

. .375 .218 

Recommended 
Chassis Thickness 
.031 to .062 

American Zettler, inc .. 
16881 HALE AVE. • IRVINE, CALIF. 92705 • PHONE (714) 540-4190 • TELEX 67-8472 
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FOR CURRENT SOURCE DATA CALL TOLL-FREE 800.645-9200 UN N. Y. STATE CALL .CIIlLECT (516) 294·D!90)· 

See YELLOW SECTION for Local Sales and Distributors' Offices Vol.28 697 



Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

65 DALY RD •. EAST NORTHPORT, NEW YORK 11731 .• PHONE (516) 864-6000 • TWX: (510) 226-0233 

SERIES DESIGNATION 

Catalog Bulletin No. 108 105 112 111 112 104 112 

Special Features profile quick Crystal 4 and 6 Crystal Ultra- Similar 
acting case size pole, dt - case for sensitive to J 

and half':'size for severe 1" dia. a. c. and version of differs 
crystal can d.c. "J" series in headers 

GENERAL INFORMATION DJL, 
no. 

Rating, Amperes 2 2 

Contact Arrangement dpdt dpdt dpdt 4 & 6 dpdt dpdt dpdt dpdt 

Weight in ounces 0.8 1.2 0.3 2.4 0.7 1.1 0.7 

Arc Suppression available available available available available 

Applicable MIL Specification MIL- MIL-R-5757 MIL-R-5757 

PERFORMANCE 

Operate Time, milliseconds 6 15 4 6 5 10 5 10 15 5 

Release Time, milliseconds 5 15 4 6 5 10 6 5 10 15 5 

30 15 18 10 20 10 20 30 15 

80 100 40 330 

Vibration, gs 
15g to 20g to 

3000 Hz 2000 Hz 

Shock, gs 100 50 150 50 250 50 100 150 50 100 

Acceleration, gs 100 20 100 35 100 20 100 100 20 100 

Temperature Range, °C 
-65 to -65 to -65 to -65 to -65 to to 

+125 +125 +125 +125 +125 25 

Vol.2·698 CATALOG PAGES:1V01.1·301 to 1·972) (Vol.2·301 to 2·1196) 1V01.3·301 to 3.1420) eem/1973 



SEC. 4500 • RELAYS 

65 DALY RD • EAST NORTHPORT, NEW YORK 11731 • PHONE (516) 864-6000 • TWX: (510) 226-0233 
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S 300 I 350 400 &410 310013101 311113114 85 1100 1200 E210 E410 E610 Gll,G12 

106 123 123 118 121 123 122 122 122 
117,114,115 
116,120 

Current 6-pole and dpdt $PDT very 6-pole , Internal 4-pole 6-pole suitable for 
adjusted ,4-pole versions weighs orJy compact "Wedge- arc version version heavy duty-
oversize "Wedge- of the 0.10 Oz. has con- Action" barriers of E of E various 
crystal Action" "Wedge- very venient 0.1 differing in for seri es seri es contact 
case I Smaller Action" rugged grid space temperature switching ratings & 

than 85, type 3101-dpdt 3114- is range 3¢ arrange-
100 or version of 2 ampere ments 
200 3100 model version of 
models model 

3111 

----1 bulletin no. 109, ant! 4 pole DL, bulletin no. 107), E (EL210 and EL41O, bulletin no. 125), 
102), and 3111/3114 (3102/3104, bulletin no. 119) . ! 

10 10 10 
5,10,15, ! 

2 2 2 1 1 2 2 25 

dpdt 6pdt 14pdt dpdt pdt Idpdt dpdt 6pdt dpdt 4 pdt 6 pdt 
spdt ,dpdt, 
4pdt ,6pdt 
0.78 to ! 

0.9 2.2 1.5 0.1 0.1 4.3 1.16 2.8 4.0 
12.8 

- - - - ,- ._- available available available available 

-
MIL-R-5757 MIL-R-5757 MIL-Rr-5757 MII..-Rr-5757 MIL-Rr-5757 MIL-R-5757 

MIL-R-5757 MIL-Rr-575 I MIL-Rr-5757 MIL-Rr-5757 
MIL-R-6106 MIL-Rr-61 O~ MIL-R-6106 MIL-Rr-6106 

6 10 10 4 4 15 15 15 15 20, 10 

5 10 10 4 4 15 15 15 15 20, 10 

10 - - - - - - - - - I 

190 - - 100 1160 130 200 - - - - - ! 
15g to 209 to 15g to 30g to 20g 30g 30g to 30g to 30g to 20g to 109 , 20g I 

2000 Hz 2000 Hz 2000 Hz 3000 Hz ~~O 3000 2000 Hz 2000 Hz 2000 Hz 2000 Hz 1500 Hz 
Hz i 

50 50 50 100 50 100 200 200 50 25 , 50 

20 - - - - - 15 15 15 15 , 25 

-65 to -65 to -65 to -65 to J -65 to 1,-55It65~~ -70 to -70 to -70 to -70 to 
+125 +125 +125 +125 +125 +85 +125 200 +125 +125 +125 +125 

eem/I'173 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2·699 



Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES /CONTROLS & DRIVES 

lEI I BABCOCK· 
A UNIT OF ESTERLINE CORPORATION 

AEROSPACE AND MILITARY RELAYS 

CRYSTAL CAN RELAYS (MIL-R-5757) 
MINIATURE RELAYS ... Transistor can and 1/ 6-size crystal can units, 
SPDT and DPDT, 1 amp, voltage ranges of 6 to 26 VDC, a min. life of 100,000 
operations, temperatures from - 65°C to + 125°C, and shock and 
vibration of 50 g's and 30 g's respectively. 

HALF-SIZE RELAYS ... Latching, non-latching and coaxial, DPDT and 
DPDT (RF), 2 amp welded versions, voltages of 6, 12 and 26 VDC, 
Life of 100,000 operations, and temperatures of - 65°C to + 125°C. 

FULL-SIZE RELAYS ... Full and "Twice" size latching and non-latching 
models, DPDT and 4PDT, with 2,3,5,7.5 and 10 amp ratings, voltages 
of 6to 48VDC and 115 VAC, temperatures of-65°Cto +125°C, and life 
of 100,000 cycles. 

MINIATURE AIRCRAFT RELAYS (MIL-R-6106) 

DPDT and 4PDT, 10 and 15 amp welded relays, with voltages of 6; 12 and 
28 VDC and 115 VAC, 200 g's shock, temperatures from -70°C to + 125·C, 
and a min. life of 100,000 cycles. 

INDUSTRIAL/GENERAL PURPOSE RELAYS 

Vol.2·700 

SUBMINIATURE RELAYS ... Unique DIP, flatpack and sensitive PC board 
relays, SPDT, DPDT and 4PDT, with ratings of 0.25 to 5 amps, 3 to 60 
VDC, temperatures of - 40·C to + 65·C, and min. life to 108 operations. 

MINIATURE RELAYS ... PC board and socket mounted SPDT, DPDT 
4PDT and 6PDT versions, ratings of 3, 5, 7 and 10 amps, and voltages of 
6 to 110 VDC and 6 to 240 VAC; life of 107 operations, at temperatures of 
- 50·C to + 80·C. 

POWER RELAYS ... Large capacity AC and DC PC board and socket 
mounted models, with ratings to 20 amps and 1.5 KW 3-phase, voltages to 
110VDC and 240 VAC, over a life of 107 operations at temperatures of 
- 50·C to + 80·C . 

• 
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SEC. 4500 ° RELAYS 

DRY-REED RELAYS 

DIP & MINIATURE PC BOARD RELAYS . .. Dual In-Line Packages, 
8/14-pin and flexible plug-in versions, in selectable combinations of 
1 to 12 reeds; Forms A, B, C and 2 Form A, 3 to 10 watts, 3 to 250 VDC, 
with operational life to 108 cycles. 

OPEN FRAME RELAYS .. . Axial lead and plug-in low-cost models, with 
faster switching speeds, for high-density packaging; Form A. B. C and 
combinations, 3 to 10 watts, 5 to 24 VDC, with life of 108 operations. 

SENSITIVE HYBRID RELAY ... PC board relay for direct low-level 
transducer input (as low as 1 mv), available in 1 or 2 reed combinations; 
4 to 10 watts, 28 to 250 VDC, with a life expectancy of 108 cycles. 

MERCURY-WETTED RELAYS 

A range of 1 amp and 2 amp models are available for chassis plug-in and 
PC board mounting; single-side and bi-stable, SPOT units (with 
chopper adjustment) feature billions of operations, to 500 volts, with high 
sensitivity and fast switching. 

INDUSTRIAL TIMERS 

eem/1973 

A series of industrial time delay relays-with fixed, resistor-adjustable 
and knob adjustable delays-with ranges from 0.050 to 360 sec., 
accuracies of ±5%, 18 to 32 VOC and 125 VAC, 1.5 to 15 amps, for 
operation from - 55°C to + 125°C. 
A line of voltage, frequency and phase sensors is also offered in AC and 
DC versions, in SPOT and OPOT arrangemepts for circuit protection. 

~L-I _BA_B_CO_C_K---I 
A UNIT OF ESTERLINE CORPORATION 

BABCOCK ELECTRONICS CORPORATION 
3501 No. Harbor Blvd., Costa Mesa, Calif. 92626. Tel: (714) 540-1234· TWX: 910-595-1517 

See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2 0 701 



VOI.2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

@IE !~!£~O~!:!~!!~~~ £~!!!~! ST!E!~!~~T ~lm __ 
aGENERAlINSTRUMEN·~T~o:om~ .. '!'",----------"''''-'''''''''-''''---''''''--'''---............ -.... -----... -------

HGJM 

LOW 
PROFILE 

HGJ2MT 

LOW PROFILE HIGH SENSITIVITY 

HGQM HGQ2MT 

Nom. Coil 
Coil Res. Oper-
Volt- ±10% ate 

tist age at 25°C Voltage 
Part No. Price (Vdc) (Ohms) (Vdc) 

SPOT LOW PROFILE SINGLE-SlOE-STABLE 
HGJM 51131 JOO $13.60 5.0 68 2.7 
HGJM 51131 NOD 13.60 12 375 6.5 
HGJM 51131 ROO 13.60 24 1425 13 

SPOT HIGH SENSITIVITY SINGLE-SlOE-STABLE 
HGJM 51111 KOO $13.00 5.0 125 2.9 
HGJM 51111 POO 13.00 12 685 7.1 
HGJM 51111 TOO 13.00 24 2650 14 

OPOT LOW PROFILE SINGLE-SlOE-STABLE 
HGJ2MT 51231 EOO $25.35 5.0 27 2.6 
HGJ2MT 51231 KOO 25.35 12 230 6.7 
HGJ2MT 51231 NOO ' 25.35 24 750 12 

DPDT HIGH· SENSITIVITY SINGLE-SIDE-5TABLE 
HGJ2MT 54211 GOO $24.35 5.0 55 2.6 
HGJ2MT 54211 LOa 24.35 12 370 6.7 
HGJ2MT 54211 POO 24.35 24 1370 13 

SPOT SINGLE-SlOE-STABLE 
HGQM 91111 JOO $13.60 5 86 2.5 
HGQM 91111 NOO 13.60 12 620 6 
HGQM 91111 ROO 13.60 24 2430 12 
DPDT SINGLE-SIDE-STABLE 
HGQ2MT 91211 FDa $24.35 5 48 2.75 
HGQ2MT 91211 KOO 24.35 12 280 7 
HGQ2MT 91211 NOO 24.35 24 1240 14 

Set 
Nom. Coil Volt., 

HGJM 
Clare HGJM relays have established new industry 
standards for quiet, fast and stable operation. 
HGJM Series SPOT relays have the 100VA load and 
multi-billion operation reliabil ity characteristic of our 
HGSM and are recommended for all new applications. 
Response times approach 1ms speeds, noise levels 
are less than 5/LV at 5ms after coi energlzation 
(10kHz bandwidth) and the relays are ultra-stable 
to 250Hz. The 1 Form C contact will switch ",V, 
nanoampere loads to 2A or 500V loads (100VA max! 
ac or dc). The relays are offered in 0.400" heigh 
high sensitivity models and 0.350" height low profile 
versions. Both mount on staggered 0.100" PCB grid 
patterns. The low profile models permit 0.5" board 
centers. 

HGJ2MT 
Clare HGJ2MT relays feature the same outstanding 
electrical characteristics as the HGJM relays in a 
OPDT (2 Form C) package. High sensitivity HGJ2MT 
relays have common open time durations to 50",s at 
100Hz for capacitor transfer technique applications. 
Electrostatic shielding is sta~dard on all models. 

HGQM 
Clare HGQM relays for PCB mounting have the 
fastest response times in the industry for mercury
wetted relays. The contact form is a SPOT transfer
contact configuration. Typical response times range 
from 0.8 to l.Oms and noise levels are under 5p.V 
within 1.5ms after coil energization (1000Hz band
width). HGQM relays are ultra-stable at switching 
speeds to 500Hz (bistable) and 400Hz (single-side
stable). Switching capabHities range from signal 
levels to 1A or 500V loads (50VA max). 
The HGQM package is only 0.580" high and mounts 
on convenient staggered 0.100" grid patterns. An 
ideal companion for HGJM relays in many applica
tions requiring low level sensor-based analog si~nal 
switching or process control for data logglngl 
acquisition. 

HGQ2MT 
The HGQ2MT relays feature the same electrical 
characteristics as the HGQM relay with transfer 
contact switching but in a DPDT package. This ultra
high speed two pole relay is ideal for low level 
switching applications. 
Contact noise is less than 10",V within 2ms after 
coil energization - three times faster than the 
industry standard. Thermal emf levels are 15",V 
maximum. 

Re- T~Pical 
lease Max. elay 

Voltage Voltage Ind. 
(Vdcl (Vdc) (mH) 

.58 11 7.4 
1.4 26 45 
2.7 50 155 

.61 15 34 
1.5 35 161 
3.0 68 630 

.54 9.7 2.1 
1.4 28 24 
2.4 53 90 

.55 14 11 
1.4 36 75 
2.7 69 277 

0.5 11.6 32 
1.25 31.3 260 
2.5 61.9 980 

0.5 12 19 
1.25 30 105 
2.5 62 475 

Max. 
Reset Volt., 
Volt., One 

Coil Res. Either Either Wind. 
TY~. 
Re ay 

List Voltage ±10% Wind. Wind. Only Ind. 
Part No. Price (Vdc) (Ohms) (Vdc) (Vdc) (Vdc) (mH) 

SPOT HIGH SENSITIVITY BISTABLE (DOUBLE WOUND COIL) 
HGJM 52112 NOO I $13.00 I 5.0 205/2051 15 15 19 I 26 
SPOT BISTABLE (DOUBLE WOUND COIL) 
HGQM 92112 MOO $13.60 5 190/1901 12 12 17 I 40 

SPECIFICATIONS - HGJM & HGJ2MT 
CONTACT RATING (Resistive Load): power -100VA, 

max. Voltage - 500V, dc or ac, max. Current-
2A switched, max., 5A carry only, max. 

CONTACT RESISTANCE (ON impedance): 15 to 25 
milliohms, ±2.0 millioms 

LIFE EXPECTANCY: Greater than 10 x la' operations 
at rated load 

OPERATE TIME: 1.25ms response time - Switching 
up to 250Hz (4.0ms period) 

BREAKDOWN VOLTAGE: I,OOOV rms 60Hz min. between 
all mutually insulated terminals, except between 
windings of double wound coils, 200Vdc 

INSULATION RESISTANCE (OFF impedance): HGJM 
Series, Standard Value 100 megohms. Available, 
100,000 megohms - HGJ2MT Series, Standard 
Value., lO,OOO megohms. Available 100,000 meg
ohms (Measured across open contacts at 250C, 
40% relative humidity) 

ENVIRONMENTAL: Vibration -10 to 500Hz 0.06" d.a. 
or 5g's. Shock - 30g, 11 ±lms, 1/2 sinewave 
(no mechanical damage, non-operating test). 
Temperature - -3S.SoC to + 105°C (operating) 

SPECIFICATIONS - HGQM & HGQ2MT 
CONTACT RATING (Resistive Load): Power - 50VA, 

max. Voltage - 250V, dc or ac, max. Current-
1A switched, max. 5A carry onlY, max. 

CONTACT RESISTANCE (ON impedance): Initial-
15 to 25 milliohms, ±2.0 milliohms 

LIFE EXPECTANCY: Greater than 2 x 10' operations 
at rated load 

OPERATE TIME: 10oo",.s. Switching up to 500Hz 
(2.0ms period) bistable and to 400Hi single-side
stable 

BREAKDOWN VOLTAGE: 1 OOOV rms 60Hz min. between 
all mutually insulated terminals, except between 
windings of double wound COils, 200Vdc 

INSULATION RESISTANCE (OFF impedance): HGQM 
Series - Standard Value, 100 megohms. Available 
100,000 megohms - HGQ2MT Series, Standard 
Value, 10,000 megohms. Available 100,000 meg
ohms (Measured across open contacts at 25°C, 
40% relative humidity) 

ENVIRONMENTAL: Vibration ~ 10 to 500Hz 0.06" d.a. 
or 5g's. Shock - 30g, 11 ±lms, 1f2 sinewave 

'(non-operating). Temperature - -38.8°C to 
+ 105°C (ope.,ating) 

HGJM HGJ2MT 
BOTTOM VIEWS 

HGQM HGQ2MT 
BOTTOM VIEW 

Vol.2·702 CATALOG PAGES: (Vol.1·301 to 1·972) (VoI.2·301 to 2·1196) (VoI.3·301 to 3·1420) eem/1973 
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Stock 
Form 0 
Part No. 

HGSM 1008 
HGSM 1009 
HGSM 10lC 
HGSM 1011 
HGSM 1002 
HGSM 1001 
HGSM 1003 

HGSM 

HGS2MT 

HGM 

HG2M 

HGSM 5008 
HGSM 5035 
HGSM 5009 
HGSM 5010 
HGSM 5011 
HGSM 5001 
HGSM 5064 

5 
12 
12 
12 
15 
24 
24 

SPOT BISTABLE (DOUBLE WOUND COIL) 

HGSM 12112 NOO 

HGSM 1016 

New Part Number 

HGS2MT51111FOO 
HGS2MT51111J00 
HGS2MT51111MOO 

Part No. 

HGM 1005 
HGM 1008 
HGM 1002 
HGM 1001 
HGM 1012 

Part No. 

HG2M 1007 
HG2M 1008 
HG2M 1020 
HG2M 1026 

eem/1973 

HGSM 52112 NOO -

HGSM 5003 -

Nom. 
Old Part Number Volts 
(Reference Only) (dc) 

HGS2MT5001 6 
HGS2MT5008 12 
HGS2MT5009 24 

Rec. Nom. Coil 
Coil Volt. Resis· 

(dc) tance 

12 40 
- 150 
24 450 
24 750 
- 1100 

Rec. Nom. Coil 
Coil Voltage Resis-

(dc) lance 

12 90 
24 350 

580 
1250 

115 
275 
450 
675 
940 

1425 
2400 

325/ 

HGSM 
Clare HGSM relays are PCB mount models with 2A or 
500V (100VA max.) switching capabilities. The HGSM 
series SPOT relay is recommended for replacement 
applications only. New applications should specify 
the faster HGJM series with the same load switching 
capabilities, life expectancy and lower noise. The 
HGSM package is 5/8" high and mounts on staggered 
0.100" grid patterns. 

HGS2MT 
Clare HGS2MT relays have the same ratings and life 
expectancy as the HGSM series in a DPOT model. 
The HGS2MT relay is also recommended for replace· 
ment purposes only. HGJ2MT relays are recom· 
mended for all new applications requiring 100VA (per 
pole) switching capabilities in OPOT configurations. 

HGM 
HGM relays are Clare standard HG switch capsules in 
module form, are provided with plated steel covers 
for excellent mechanical protection and magnetic 
shielding. The standard HG switch in the HGM is not 
polarity sensitive. Contacts are SPOT make·before· 
break rated at 5 amps, 500 Volts, 250VA maximum. 
Life expectancy is 22 x 109 at specified ratings. 

HG2M 
HG2M has the same characteristics as the HGM but 
contains 2 capsules to give you double·pole, double· 
throw configuration make·before·break. This results 
in saving space and cost over single element units. 
Contacts are rated at 5 amps 500 Volts, 100VA 
maximum with life expectancy of 22 x 109• 

HGS2MT 
List 
Price 

3.8 15.1 $11.80 
5.2 
6.4 
8.6 

10.5 
13 
20.6 

±2.5 

23.4 
30.0 
36.7 
43.3 
53.4 
69.2 

11.80 
11.80 
11.80 
11.80 
11.80 
11.80 

HGS2MT 
BOTTOM VIEW 

325 (Either 
26.0 I $11.80 
(One 

Winding) Winding 

Only) I 
1100/ ±8.77/ 46.9 11.80 
1100 ±6.9 

Must Must 
Coil Operate Release 

Resis· Voltage Voltage List 
. tance (Vdc) (Vdc) Price 

130 3.0 0.5 $22.15 
520 5.3 1.1 22.15 

2200 11.0 2.2 22.15 

Must 
Operate Max. 
Voltage Voltage List 
(Vdc) (Vdc) Price 

5.24 12.6 $13.70 
8.75 24 13.70 

16.3 42 13.70' 
15.4 55 13.70, 
26.2 66 13.70, 

Must 
Operate Max. 
Voltage Voltage List 
(Vdc) (Vdc) Price 

8.2 19 $18.65 
16.2 37 18.65 
20.7 48 18.65 
31.8 70 18.65 

HGM 

UP ~ i - + 
HGM BOTTOM VIEW 

HG2M 
~ 

iii i 

~r 
HG2M 

SINGLE WOUND 
COIL 

BOTTOM VIEW 

SPECIFICATIONS - HGSM, HGS2MT, 
HGM, HG2M 
CONTACT RATING (resistive load): 

Power 250VA max., HGM, HG2M 
Voltage 100VA max., HGSM, HGS2MT 

Current 5A max; HGM, HG2M 
2A max; HGSM, HGS2MT 

CONTACT RESISTANCE (ON impedance): 
30 milliohms typical 

LIFE EXPECTANCY: 
22 x 10' operations 

OPERATE TIME: 
3ms typical 

BREAKDOWN VOLTAGE: 
1000Vac, rms, 60Hz between all mutually insu· 
lated terminals 

ENVIRONMENTAL: 
Vibration: 
Shock: 
Temperature: 

HGSM 

1m 
HGSM 

BOTTOM VIEW 

10·500Hz, 0.06" d.a. or 109's 
30g's, 11 ±lms, '/2 sinewave 
-38° to + 105°C (operating) 

DIMENSIONS 

I' 1-', " lj" .--'. 
~~~------------~·~unlu 

TI"'---0400IA WIRE 

See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2·703 
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LA (312) 262·7700 Cable Address: CLARELAY, CHICAGO • @. 3101 Pratt Blvd., Chicago, Illinois 60645 MERCURY WETTED CONTACT 
C!IE FOR CURRENT SOURCE DATA CALL TOLL·FREE 800-645·9200 (IN N. Y. STATE CALL COLLECT (516) 294·0990) 

RELAYS 

HG 
HG2A 
HG3A 

HG, HG2A, HG3A, HG4A 
HG relays have SPOT make·belore·break lorm D contacts rated at 5 amps, 500 volts, 250VA max. Operating 
time can be as short as 2 milliseconds. The Series HG2 relay utilizes two switch capsules to lurnish DPOT 
operating time can be as short as 21f4 milliseconds. Series HG3 relay utilizes three capsules providing 3 PDT, 
operating time can be as short as 21f2 milliseconds. Series HG4 relay utilizes lour capsules providing 4 PDT, 
operating time can be as short as 33/4 milliseconds. Life expectancy is 22 x 10' at spedlied ratings. 
ReSistance, ±10% tolerance at 25 degrees C. Typical applications include computers, data logging and 
low·level dry circuits. 

HGS 
HGS Mercury·wetted relay offer increased speed and reliability along with high sensitivity. HGS 1000 Series 
provide SPOT make·belore·break and HGS 5000 Series provides SPOT break·belore·make. Both are rated at 
2 amps, 500 Volts, 100VA max. Operate time as fast as 1 millisecond. Standard design available only in 
single element assemblies, they come in the lollowing, single·side·stable, bi·stable and chopper. Lile 
expectancy is 22 x 10' at specilied ratings. 

HGP 
HGP is similar to the HG series except lor the inclusion 01 permanent magnets making a slight increase in 
height. Magnets provide increased sensitivity. Contacts are SPOT make·before·break rated at 5 amps, 500 Volts, 
250VA maximum with operate time as short as 2 milliseconds. Lile expectancy is 22 x 10' at specified rating. 

SPECIFICATIONS - HG, HGS, HGP 
CONTACT RATING (Resistive Load), Power - HG, HG2A, HG3A, HG4A, HGP, 250VA; HGS, looVA. Voltage
HG, HG2A, HG3A, HG4A, HGP & HGS, 500V. Current - HG, HG2A, HG3A, HG4A, HGP, 5A; HGS, 2A. CONTACT 
RESISTANCE (On Impedance): 40 milliohms typical. LIFE EXPECANCY: 22 x 10' Operations. OPERATE TIME, 

HG4A HGS HGP See description. BREAKDOWN VOLTAGE, 1000Vac, rms, 60Hz between mutually insulated terminals, ENVIRON· 
_____ ,-____ .,-_=::-.,-__ --r_M_E_N_TA_L_:..,V,...ib_ra_t_io_n_: _10.500 Hz, 0.06/1 d.a. or 109's. Shock, 30g's, 11 ±lms. Temperature, -38~'80 :0 +1~OOC. 

Stock List c- ~~t.' .., 
Part No. Price (\! '- ~ 

HG I I II 1 • , 
2.636" I 1\ I HG 1019 40 2.9 11 4 $17.65 

HG 1012 130 5.4 20 4 17.65 
HG 1026 500 11 39 1 17.65 
HG 1004 700 15 45 1 17.65 
HG 1051 700 15 45 1 17.65 
HG 1043 1000 17 55 1 Y:i.6S-
HG 1001 2500 28 87 1 17.65 
HG 1002 4000 33 110 1 17.65 
HG 1017 4000 33 110 4 17.65 
HG 1009 7000 45 145 1 17.65 
HG 1011 11,000 61 180 1 17.65 
HG 1024 25,000 94 275 1 17.65 
HG 1003t 700/3300 25/47 46/99 2 17.65 
HG2A 1008 50 6 14 2A2 28.60 
HG2A 1042 140 10 24 2Al 28.60 
HG2A 1003 315 15 36 2A2 28.60 
HG2A 1017 500 19 45 2A2 28.60 
HG2A 1009 700 24 53 2Al 28.60 
HG2A 1002 700 24 53 2A2 28.60 
HG2A 1015 1250 30 71 2A2 28.60 
HG2A 1068 2500 46 100 2Al 28.60 
HG2A 1001 5000 62 142 2Al 28.60 
HG2A 1004 5000 62 142 2A2 28.60 
HG2A 1013 10,000 94 200 2A2 28.60 
HG3A 1004 315 15 36 2Al 37.10 
HG3A 1006 500 19 45 2A2 37.10 
HG3A 1002 700 24 53 3Al 37.10 
HG3A 1008 1250 30 71 3Al 37.10 
HG3A 1005 2500 46 100 3Al 37.10 
HG3A 1003 5000 62 142 3Al 37.10 
HG3A 1010 10,000 94 200 3Al 37.10 
HG4A 1013 65 7.2 16 4Al 47.70 
HG4A 1011 390 18 40 4Al 47.70 
HG4A 1001 700 27 53 4Al 47.70 
HG4A 1007 1400 35 75 4Al 47.70 
HG4A 1003 4000 69 126 4Al 47.70 
HG4A 1006 10,000 94 200 4Al 47.70 

HGS 
HGS lOIS! 90 .63 13 SI $14.60 
HGS 1045 350 1.4 26 SI 14.60 
HGS 1018 500 1.6 31 SI 14.60 
HGS 1009+ 600 1.9 34 SI 14.60 
HGS 1046+ 700 2.2 37 SI 14.60 
HGS 1014+ 1000 2.4 44 SI 14.60 
HGS 1019 1100/1100 ±2.2 47 S3 14.60 
HGSI0I0* 1900 3.3 61 S4 14.60 
HGS 1006t 2500 3.9 70 SI 14.60 
HGS 1005 4000 5.5 90 SI 14.60 
HG3 1048* 4000 5.5 90 S4 14.60 

HGS 1016* 7000 6.7 118 
,. 

SI 14.60 
HGS 1017+ 11,000 8.7 148 SI 14.60 
HGS 1113' 1000 1.4 45 SI 14.60 
HGS 1114' 2500 2.3 70 SI 14.60 
HGS 1026' 4000 2.1 90 SI 14.60 
HGS 1056' 7000 3.7 118 ·oSl 14.60 
HGS 1096' 25,000 3.0 223 SI 14.60 
HGS 1004§ 600 6.3 Vac - SI 14.60 
HGS 5009 40 .43 8.9 SI 14.60 
HGS 5011* 350 1.4 26 SI 14.60 
HGS 503U 600 1.9 34 S4 14.60 
HGS 5015* 1000 2.4 44 SI 14.60 
HGS 5003+ 2500 3.9 70 SI 14.60 
HGS 5008* 4000 5.5 90 S5 ... 14.60 
HGS5014* 7000 6.7 118 S4 14.60 
HGS 50471 11,000 8.7 148 SI 14.60 
HGS 5016 25,000 14.3 224 SI 14.60 
HGS 5006* 1000 1.4 45 SI 14.60 
HGS 5004' 4000 2.1 90 S1 14.60 
HGS 5017§ 600 6.3 Vac - Sl 14.60 . t Double Wound. * Smgle·S.da·Stable. B.·Stable. 

... S5 same as SI except pm 6 connected to case. 
§ Chopper . 

Max. 32"'/1 l \ I 4/1 Max, .• 

~
ax. Max. I FIG. S4 

3.196/1 .380/1 I ~\ @' 
L___ .I 

Max. 1- ; 'TP'u-c.,! ",' 

HG HG2A.HG3A 

r r-
3318" 

~.23~ 
I ~Max'l I 

3J~~~r 
1.312"J 

.575" Max. #6·32 THO. 3 STUDS! 
HG4A - '¥a" HGS 

Stock 
Part No. 

HGP 
HGP 10011 HGP 1005 
HGP·I002 
HGP 1008 
HGP 1055 
HGP 10521 
HGP 1050 
HGP 100SH 
HGP 1047' 
HGP 1003* 
HGP 1012+ 
HGP 1031 • 
HGP 1028§ 
HGP 1009§ 

90 
1000 
4000 
4000 
7000 

11,000 
25,000 
700/3300 

600 
4000 

700/3300 
750017500 

500 
4000 

1.6 
6.2 

13 
21 
17 
23 
36 
11/21 

±2.2 
-+-6.6 
4.6/3.7 

±14/14 
6.3Vac 

18.5Vac 

16 1 $19.15 
55 1 19.15 

110 1 19.15 
110 1 19.15 
145 1 19.15 
180 1 19.15 
275 1 19.15 
46/99 1 19.15 

43 1 19.15 
110 1 19.15 
46/99 3 19.15 

ISO/ISO 3 19.15 
- 4 19.15 - 4 19.15 

t Double Wpund. * Smgle·S.de·Stable. * B.-Stable. 
H Single·S.d.·Stable Double Wound. § Chopper. 
t· Double Wound Bi·Stable. 

FIG. 1 $, 
. : : 

, . 
FIG.2 

~
. " 

2 1 

I • 

FIG.2Al :@t'" 
2 ' 

I • 

FIG.2A2 

@ 
FIG.4 
@ 

iW 
"'" FIG.4Al "'" 

@/~ , ~ . 
, 

, . 
FIG. SI 
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SPECIFICATIONS 

Clare 861 series Mercury-Wetted Mlcroclareed relays 
are. superior wh'en compared to dry reed relays of 
the same size. The relay has a reliable reed capsule 
with a no-bounce mercury-wetted armature. You 
obtain some of_ the mercury-wetted contact relay 
advantages at a slight price premium over dry reed 
relays. 

CONTACT RATING (Resistive load): Power 35VA, max. Voltage 500Vdc, max. Current .75A, max. 

CONTACT RESISTANCE (ON impedance): 50 milliohms, max. initial, total circuit 

INSULATION RESISTANCE (OFF impedance): 1000 x 10' ohms min. at 100Vdc, +25°C, 50% rei. hum. 

BREAKDOWN VOLTAGE: 2000Vac, rms, 60Hz min. across open contacts, 500Vdc all other points 

DRAIN TIME: 30 seconds, max. 

OPERATING TIME: 3 ms, max. (No bounce on closure) 

RELEASE TIME: 3 ms, max. with nominal clamping 

TEMPERATURE RANGE (Operating): - 38.8°C to + 50°C 

LIFE EXPECTANCY: 20 x 10' operations at rated load with proper contact protection 

Nominal Must Must 
Stock Part List Contact Voltage Operate Release 

Number Price Form (Vdc) (Vdc) (Vdc) 

861A05C1A $5.65 1A 5 3.75 0.15 
861A12C1A 5.65 12 9.0 0.70 
861A2AC1A 6.00 24 18 1.4 

861A05C2A 7.65 2A 5 3.75 0.15 
861A12C2A 7.65 12 9.0 0.70 
861A12C2A 8.00 24 18 1.4 

861A05C3A 9.65 3A 5 3.75 0.15 
861A12C3A 9.65 12 9.0 0.70 
861A24C3A 10.00 24 18 1.4 

861A05C4A 11.65 4A 5 3.75 0.15 
861A12C4A 11.65 12 9.0 0.70 
861A24C2A 12.00 24 18 1.4 

861A05C5A 13.65 5A 5 3.75 0.15 
861A12C5A 13.65 12 9.0 0.70 
861A24C5A 14.00 24 18 1.4 

Note: All values at 25°C 

Maximum Coil 
Voltage Resistance 

(Vdc) (Ohms,.::t:l0%) 

10 95 
18 405 
36 2210 

7.5 55 
18 250 
36 1000 

7.5 46 
18 325 
28 810 

7.5 31 
18 200 
28 600 

7.5 22 
18 150 
28 420 

Clare 861 series Mercury-Wetted Microclareed relays are superior 'when compared to dry reed relays of the 
same size. The relay has a reliable reed capsule with a no-bounce mercury-wetted armature. You obtain some 
of the mercury-wetted contact relay advantages at a Slight price premium over dry reed relays. 
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FOR CURRENT SOURCE DATA CALL TOLL·FREE 800-645-9200 liN N. Y. STATE CALL COLLECT (516) 294-0990) 
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~I DRY REED RELAYS FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645·9200 
liN N. Y. STATE CALL .COLLECT (516) 294·0990) 

a GENERAL INSTRUMENT company 

PRB & PRBH SERIES PICOREED® 
LOW 
PROFILE 

SPECIFICATIONS - PRB & PRBH 
CONTACT RATING (Resistive Load), Power, 10 volt

amperes, max. Voltage, 100 volts dc or peak ac, 
max. Current, .5 ampere, switched, max. 2 
amperes, carry only, max. 

CONTACT RESISTANCE (ON Impedance), Initial, 200 
milliohrns max., measured at lOrnA, 1000Hz 

LIFE EXPECTANCY, 100 x 10' operations at signal 
levels. 5 x 10' operations at full nited load 

Stock Nominal 
Part List Contact Voltage 

Number Price Form (Vdc) 

LOW PROFILE PRB SERIES 
PRB 3510 $3.05 lA 5 
PRB 2510 2.75 6 
PRB 2513 2.75 12 
PRB 2516 3.05 24 

PR2B 3007 4.30 2A 5 
PR2B 2007 4.00 6 
PR2B 2011 4.00 12 
PR2B 2014 4.30 24 

PR3B 3006 5.55 3A 5 
PR3B 2006 5.25 6 
PR3B 2009 5.25 12 
PR3B 2013 5.55 24 

PR4B 3005 6.80 4A 5 
PR4B 2005 6.50 6 
PR4B 2008 6.50 12 
PR4B 2012 6.80 24 

PR5B 3005 8.05 5A 5 
PR5B 2005 7.75 6 
PR5B 2008 7.75 12 
PRSB 2011 8.05 24 

HIGH SENSITIVITY PRBH SERIES 
PRB 3009H $3.40 lA 5 
PRB 2009H 3.00 6 
PRB 2013H 3.00 12 
PRB 2016H 3.40 24 

PR2B 3007H 4.65 2A 5 
PR2B 2007H 4.25 6 
PR2B 2010H 4.25 12 
PR2B 2013H 4.65 24 

PR3B 3006H 5.90 3A 5 
PR3B 2006H 5.50 6 
PR3B 2009H 5.50 12 
PR3B 2013H 5.90 24 

PR4B 3005H 7.15 4A 5 
PR4B 2005H 6.75 6 
PR4B 2008H 6.75 12 
PR4B 2012H 7.15 24 

PR5B 3005H 8.40 5A 5 
PR5B 2005H 8.00 6 
PR5B 2008H 8.00 12 
PR5B 2011H 8.40 24 

Clare's micro-miniature PRB and PRBH series Picoreed relays offer signal level to 10VA switching character

istics, power requirements ranging from 48 to 500 milliwalts (dependent on relay configuration) and operate 

times typically less than 500 microseconds in economical space saving packages. The low profile PRB series 

permits 0.375" PCB mounting centers and the high sensitivity PRBH series will mount on 0.5" PCB centers. 

The 5 volt PRB/PRBH relays are fully compatible with the standard 5 volt DTL/TTL logic families and 

will solve many interface application problems. 

Both se-ries have molded epoxy bases with stamped metal covers and mount on 0.70" x 0.10()l1 grid patterns. 

The PRe low profile models are also available in 6 Form A, 1B, 1A1B and 1A latching contact configurations. 

Electrostatic shielding is available. 

TYPICAL OPERATE TIME, As low as 500 p,s including 
bounce 

BREAKDOWN VOLTAGE, 200Vac, rms, 60Hz across 
open contacts or 275Vdc, max. 

INSULATION RESISTANCE (OFF Impedance), 10" 
ohms min. at 100Vdc +250 C, 40% reI. hum. 

ENVIRONMENTAL (Operating), Vibration, 0.06" d.a. 
or 20g's, 10 - 5000Hz. Shock, 100g's, 11 ±lms, 
'/2 sinewave. Temperature: -40° to +850 C. 

Must Must Coil 
Operate Release Maximum Resis. 
Voltage Voltage Voltage (Ohms 

(Vdc) (Vdc) (Vdc) ±10%) 

3.75 0.5 12 385 
4.5 0.5 12 385 
9 1 24 1200 

18 2 48 5380 

3.75 0.5 12 135 
4.5 0.5 12 135 

9 1 24 740 
18 2 48 3040 

3.75 0.5 10 115 

4.5 0.5 10 115 
9 1 22 480 

18 2 46 2250 

3.75 0.5 10 90 

4.5 0.5 10 90 
9 1 22 350 

18 2 46 1860 

3.75 0.5 10 105 
4.5 0.5 10 105 
9 1 22 420 

18 2 46 1420 

3.75 0.5 12 535 
4.5 0.5 12 535 
9 1 24 2870 

18 2 48 11,900 

3.75 0.5 12 295 

4.5 0.5 12 295 
9 1 24 1180 

18 2 48 3780 

3.75 0.5 12 230 

4.5 0.5 12 230 
9 1 24 875 

18 2 48 4700 

3.75 0.5 12 155 

4.5 0.5 12 155 

9 1 24 660 

18 2 48 3620 

3.75 0.5 12 180 

4.5 0.5 12 180 

9 1 24 770 

18 2 48 3150 

PCB PAD 
LAYOUT 

225 "X" 
DIMENSIONS 101' AX. I MAX r-

.125 ~ 1 .200 r.05 1....04 REF. 
_ REF. I TYP. OT ' 1-3-5 
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~ I 
Contact 

Form "X" ,,¥n 

lA .285 .385 
2A .385 .485 
3A .485 .585 

BOTTOM VIEW 4A .585 .685 
SCHEMATICS SA .685 .785 
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PRME SERIES' PICOREED® 

SPECIFICATIONS - PRME 
CONTACT RATING (Resistive Load): Power: 10 volt· 

amperes, max. Voltage: 100 volts de or peak ae, 
max. current .5 ampere max, switched. 1.5 
amperes, carry only, max. 

CONTACT RESISTANCE (ON Impedance): Initial: 200 
milliohms max., measured at lOrnA, 1000Hz 

LIFE EXPECTANCY: 100 x 10' operations at signal 
levels. 5 x 10' operations at full rated load 

Must 

Stock 
Nominal Operate 

Contact VOlta~e VOlta~e 
Part Number Form (Vdc (Vdc 

PRME 1A005 lA 5 3.75 
PRME 1AD06 6 4.5 
PRME 1A012 12 9 
PRME 1A024 24 18 

Special features Suffix: 
Add to the part number 

A: Electrostatic shield between coil and capsule 
B: Diode between pins 6 and 9; cathode to pin 6 
C: Both electrostatic shield and diode 

Clare's new dual·in-line package PRME Picoreed relay represents a significant addition to the micro-miniature 

Picoreed relay family packaging. The relays feature 600 microsecond typical response times, signal level to 

lOVA switching capabilities, total input/output isolation, epoxy molded construction and an IC compatible 

TO-116 DIP package. Traditional Clare reliability gives 100 x 10' operations at signal level loads or 5 x 10' 

operations at the rated load. 

The PRME one Form A switching arrangement is compatible with most DTl/TTL drive IC's. The coil draws only 

13 milliamperes from standard 5 volt ,lOgic supplies. Low contact noise and low thermal emf characteristics 

make the PRME ideal for electronic process control equipment and low level switching applications. 

The 0.180" height optimizes the industry trend toward high density packaging by allowing PRME mounting 

on 0.375" PCB centers compatible with IC components. The PRME adapts to either automatic insertion 

equipment techniques for direct PCB mounting on 0.30" x 0.100" grid patterns or to mounting in standard 

14 pin DIP sockets. 

TYPICAL OPERATE TIME: As low as 600 I'S including 
bounce 

BREAKDOWN VOLTAGE: 200Vac, rms, 60Hz across 
open contacts or 275Vdc, max. 

INSULATION RESISTANCE (OFF Impedance): 10'· 
ohms min. at 100Vdc +250 C, 40% rei. hum. 

ENVIRONMENTAL (Operating): Vibration: 0.125" d.a. 
or 20g's lO·5000Hz. Shock: 100g's, 8 ±lms, 
1J:z sinewave. Temperature: -40° to +85°C. 

00, .. !IN' ® 1A WITH STANDA~~ , , ., -- ELECTROSTATIC 
, " ,SHIELD 

SPECIAL ~. • l-IHI<!T1' 1A WITH FEATURES --\"i ELECTROSTATIC 

1ADf~~~' , ® ., , ',' , ~~~~~DAND 
TOP VIEW SCHEMATICS 

Must Coil 
Release Max. Resis. 
VOlt~e VOlt~e (Ohms Power List 
(Vdc (Vdc ±10%) mW Price 

0.9 15 380 65 $3.00 
0.9 15 380 95 3.00 
2 18 

I 
530 270 3.00 

4 32 2000 290 3.00 

Add to 
List Price 

$ .50 
1.00 
1.50 

Example. The PRME 1A024 with electrostatIc shIeld becomes a PRME 1A024A 

PCB PAD LAYOUT DIMENSIONS 

CRTN SERIES CLAREED® DRY REED RELAYS 

SPECIFICATIONS - CRTN 
CONTACT RATING (Resistive Load): Power: 15 volt

amperes, max. Voltage: 250 volts dc or peak ac, 
max. Current 1 ampere, switched, max. 5 
amperes, carry only, max. 

CONTACT RESISTANCE (ON Impedance): Initial: 70 
milliohms max., measured at 100mA, 1000Hz 

LIFE EXPECTANCY: 100 x 10' operations at signal 
levels. 20 x 10' operations at full rated load 

TYPICAL OPERATE TIME: Less than 4,.Oms including 
bounce 

BREAKDOWN VOLTAGE: 500Vac, rms, 60Hz across 
open contacts or 750Vdc, max. 

Clare's economical CRTN standard size reed relays offer signal level to 15VA power handling capabilities, 

total input/output isolation, and low millisecond switching speeds. CRTN relays are direct replacements for' 

our CRT series relays. Like all Clare reed ,relays, they are immune to false operation and are insensitive 

to overload transients that affect solid state devices. Clareed relays are rated for millions of reliable, 

trouble free operations. 

Optional CRTN series contact configurations are 3 & 5 Form A, 1B or 2B, 1C or 2C, and 1A latching or 

2A latching. Special relays are available with up to twelve contacts. UL recognized versions of our 

1 to 12 Form A relays are available as listed in UL File E43775. The relays feature open assembly 

construction and PCB 2.5" x .218" grid mounting centers. 

INSULATION RESISTANCE (OFF Impedance): 10'. 
ohms min. at lOOVdc +25°C, 40% rei. hum. 

ENVIRONMENTAL (Operating): Vibration: 0.06" d.a. 
or 109's, 10-750Hz. Shock: 30g's, 11 ±lms, 
1J:z sinewave. Temperature: -65°C to + 85°C 

j f""" PCB, PAD LAYOUT 

I.~-±,~ 
.~! 

L;.41D111LLt01I1 

BOTTOM VIEW SCHEMATICS 

~~'~L ~ J 
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CONTINUED ON NEXT PAGE 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vo1.2·707 



Vol.2 ACTIVE COMPONENTS / CIRCUIT ASS~MBLIES / CONTROLS & DRIVES 

€2LAi!,E~ __ ~~!_~!!~_~~~~Y·_~·· ____ F_OR_CU_RR_EN_T _SO_UR_CE_DA_TA_C_AL_L T_OL_L.F_RE_E _800_'64_5'_920_0 = UN N. Y. STATE CALL COLLECT (516) 294·09901 

a GENERAlINS.TRUMENT company 

CRTN (Continued) 

stock Nominal 
Must 

Operate 
Part Contact Voltage Voltage 

Number Form (Vdc) (Vdc) 

CRTN 1007 lA 6 4.5 
CRTN 1010 12 9 
CRTN 1013 24 18 
CRTN 1016 48 36 

CR2TN 1004 2A 6 4.5 
CR2TN 1007 12 9 
CR2TN 1010 24 18 
CR2TN 1013 48 36 

CR4TN 1104 4A 6 4.5 
CR4TN 1107 12 9 
CR4TN 1110 24 18 
CR4TN 1113 48 36 

CR6TN 1003 6A 6 4.5 
CR6TN 1006 12 9 
CR6TN 1009 24 18 
CR6TN 1012 48 36 

MRME TYPE MICROCLAREED® 

SPECIFICATIONS - MRME 

Must Coil 
Release Maximum Resis. 

DIMENSION! r.~~~.~ 
----H"Y" 

II, I 
Voltage vOlta~e (Ohms List 

(Vdc) (Vdc ±10%) Price 

0.6 20 160 $3.50 
1.2 35 600 3.50 
2.5 75 2500 4.50 
4.8 150 9450 6.00 

0.5 18 90 4.50 
1.1 35 350 4.50 
2.2 65 1400 5.50 
4.4 130 5400 7.00 

0.4 13 35 6.50 
0.8 26 135 6.50 
1.7 53 545 7.50 
3.4 105 2200 9.00 

Contact 
Form "XII "Y" 

088 REF. 

L 
0.4 15 31 8.50 
0.9 30 120 $.50 
1.9 60 510 9.50 
3.8 115 1900 11.00 

1A % .436 
2A '%, .654 
4A 1%, 1.090 
6A 14%'4 1.566 U'~AX.J 

Clare's MRME Microclareed relays feature signal level to 10VA switching characteristics, and 800 microsecond 

typical response speeds in a miniature size package. The rugged MRME molded epoxy construction is ideal 

for critical environmental applications. MRME relays are direct electrical and mechanical replacements 

for our MRMC series relays. 

MRME relays will handle simultaneous signal and power level switching in the same device over a wide band. 

Total input/output isolation and immunity to false operation by overload transients that affect solid 

state devices are characteristics of MRME relays. 

Optional MRME relays are available In 5 Form A, 1 or 2 Form B, 1A1B or 2A2B, and 1A latching or 21\ latching 

contact configurations. The pins are arranged in a 1.000" x 0.100" staggered offset grid mounting pattern. 

The MRME relay package readily mounts on 0.5" PCB centers. Electrostatic shielding is available. 

, PCB PAD LAYOUT 

Contact 
CONTACT RATING (Resistive Load): Power: 10 volt· 

amperes, max. voltage: 200 Volts dc or peak a.c. 
max. Current: 0.75 amperes, switched, max. 2.0 
amperes, carry only, max. 

TYPICAL OPERATE TIME: Less than 800l'os including 
bounce 

Form "X" 
lA .390 

CONTACT RESISTANCE (ON Impedance): Initial: 200 
milliohms max., measured at 10mA, 1000Hz 

LIFE EXPECTANCY: 100 x 10' operations at signal 
levels. 10 x 10' operations at full rated load 

Stock 
Part 

Number 

MRME 1540 

MRME 1041 
MRMEI042 
MRME 1043 

Contact 
Form 

lA 

MR2ME 1540 2A 
MR2ME 1041 
MR2ME 1042 
MR2ME 1043 

MR3ME 1540 

MR3ME 1041 
Mi!3ME 1042 

MR3ME 1043 

MR4ME 1540 

MR4ME 1041 
MR4ME 1042 
MR4ME 1043 

3A 

4A 

Nominal 
Voltage 

(Vdc) 

5 

6 
12 
24 

5 
6 

12 

24 

5 
6 

12 

24 

5 

6 
12 
24 

Must 
Operate 
Voltage 

(Vdc) 

3.75 

4.5 
9 

18 

3.75 
4.5 
9 

18 

3.75 
4.5 
9 

18 

3.75 

4.5 
9 

18 

BREAKDOWN VOLTAGE: 250Vac, rms, 60Hz across 
open contacts or 350Vdc, max. 

INSULATION RESISTANCE (OFF Impedance): 10'· 
ohms min. at 100Vdc +25°C, 40% reI. hum. 

ENVIRONMENTAL (Operating): Vibration: 0.06" d.a. 
or 109's, 10· 2000Hz. Shock: 20g's, 11 ±lms, 
1/2 sinewave. Temperature: -40° to +85°C. 

Coil 
Must Resis. 

Release Maximum (Ohms 
Voltage Voltage ±10% Price 

(Vdc) (Vdc) @250C) List 

0.15 11 130 $3.50 
0.15 15 220 3.50 

0.7 29 790 3.50 

2.5 55 3060 4.05 

0.15 10 100 4.85 

0.15 13 170 4.85 
0.7 26 635 4.85 
2.5 53 2580 5.40 

0.15 9 80 6.20 
0.15 12 125 6.20 
0.7 24 510 6.20 
2.5 47 1950 6.75 

0.15 8 60 7.55 
0;15 11 95 7.55 
0.7 22 410 7.55 
2.5 43 1500 8.10 

2A .490 
3A .590 
4A .690 

BOTTOM VIEW SCHEMATICS 

lA 2A 3A 4A 
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MRB SERIES MICROCLAREED® 

SPECIFICATIONS - MRB 
CONTACT RATING (Resistive Load): Power: 10 volt

amperes, max. Voltage: 200 Volts dc or peak a.c. 
max. Current: 0.75 amperes, switched, max. 2.0 
amperes, carry only, max, 

CONTACT RESISTANCE (ON Impedance): Initial: 200 
'llilliohms max., measured at 10mA, 1000Hz 

LIFE EXPECTANCY: 100 x 10' operations at signal 
levels. 10 x 10' operations at full rated load 

Stock Nominal 
Part List Contact Voltage 

Number Price Form (Vdc) 

MRB 1A05 $2.40 1A 5 

MRB 1A06 2.40 6 

MRB 1A12 2.40 12 

MRB 1A24 2.70 24 

MRB 2A05 3.40 2A 5 

MRB 2A06 3.40 6 

MRB 2A12 3.40 12 

MRB 2A24 3.70 24 

MRB 4A05 5.40 4A 5 

MRB 4A06 5.40 6 

MRB 4A12 5.40 12 

MRB 4A24 5.70 24 

MRB 6A05 7.40 SA 5 

MRB 6A06 7.40 6 

MRB 6A12 7.40 12 

MRB 6A24 7.70 24 

MRB 1B05 3.40 1B 5 

MRB 1B06 3.40 6 

MRB 1B12 3.40 12 

MRB 1B24 3.70 24 

MRB 1N05 4.40 1A1B 5 

MRB 1N06 4.40 6 

MRB 1N12 4.40 12 

MRB 1N24 4.70 24 

MRB 1C05 5.40 1C 5 

MRB 1C06 5.40 6 

MRB 1C12 5.40 12 

MRB 1C24 5.70 24 

MRB 2C05 9.40 2C 5 

MRB 2C06 9.40 6 

MRB 2C12 9.40 12 

MRB 2C24 9.70 24 

Clare's MRB Microreed relays offer versatile signal level to 10VA switching capabilities, total input/output 

isolation, 800 microsecond typical switching speeds in the miniature sized relay family. 

The MRB relays operate with coil power requirements as low as 10 milliwatts. The ultra·reliable operation 

will exceed 100 x 10' operations at signal level loads or 10 x 10' operations at the rated load. 

Optional MRB relays are available in 3 or 5 Form A, 2 Form B, 3 or 4 Form C, 1A latching or 2A latching 

and 2A2B contact forms. UL recognized versions in all but Form C are available as listed in UL File E43775. 

The relays have molded epoxy bases with stamped metal covers and convenient 1.000" x 0.100" grid mount· 

ing centers for printed circuit board mounting. This low profile package will mount on 0.5" PCB centers. 

Electrostatic shielding is available. 1.000" x 0.150" grid mounting models are available in 1 to 5 Form A 

versions. Consult the factory for details. 

TYPICAL OPERATE TIME: Less than 800jLs including 
bounce 

BREAKDOWN VOLTAGE: 250Vac, rms, 60Hz across 
open contacts or 350Vdc max. 

INSULATION RESISTANCE (OFF Impedance): 10" 
ohms min. at 100Vdc + 25°C, 40% reI. hum. 

ENVIRONMENTAL (Operating): Vibration: 0.06" d.a. 
or 109's, 10 - 2000Hz. Shock: 20g's, 11 ±lms, 
1/2 sinewave. Temperature: -40° to +85°C. 

Coil 
Must Must Resis. 

Operate Release Maximum (Ohms 
Voltage Voltage Voltage ±10% 

(Vdc) (Vdc) (Vdc) @25°C) 

3.75 0.15 15 225 

4.5 0.15 18 340 

9 0.7 36 1400 

18 1.4 60 4340 

3.75 0.15 11 105 

4.5 0.15 14 180 

9 0.7 26 730 

18 1.4 48 2500 

3.75 Q.15 9 60 

4.5 0.15 11 100 

9 0.7 18 275 

18 1.4 36 1090 

3.75 0.15 7 32 

4.5 0.15 9 50 

9 0.7 18 210 

18 1.4 36 900 

3.75 0.4 7.5 300 

4.5 0.5- 9 450 

9 1 18 1240 

18 2 36 5800 

3.75 0.4 7.5 50 

4.5 0.5 9 82 

9 1 18 230 

18 2 36 900 

3.75 0.4 20 350 

4.5 0.5 25 560 

9 1 45 1900 

18 2 93 7800 

3.75 0.4 16 220 

4.5 0.5 21 365 

9 1 32 880 

18 2 75 4660 

--JIIIHHlIHHffI----. PCB PAD LAYOUT 

Contact Form "X" 

1A .365 
2A, 1B, 1C .465 
1A1B, .2C .565 
4A. .665 
6A .865 

.023 DIA. PIN 

BOTTOM VIEW 
SCHEMATICS 

~t: {tt: {tttt: 
2 4 6 2 4 6 8 2 4 6 8 10 12 

1A 2A 4A 

nttttt: 'O~: 
2 4 6 8 10 12 14 16 2 4 6 8 

6A 1B 

~~~rr: {~. {~\1: 
2 4 6 8 10 2 4 6 2 4 6 8 10 

1A1B 1C 2C 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vo1.2·709 



Yol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES f CONTROLS & DRIVES 

I(.\®'RE·_ . ~_!~~~!~~_~I!~~.!~~_I!.~L_~Y_~F_OR ... CU_RRE .. NT_SOiiiiiiUR..,CE ... DA_TA.-,CA_LL ... TO..,LL'_FRE_E 8_00 __ '645'9200 ~ .~ (IN N. Y. STATE CALL COLLECT (5161 294·09901 
a G~NERAlINSTRUMENT company (fi;\ 

GP2 & GP3 ~ GThe GP3 (Lexan® dust cover) Relays are UL bulletin 508 recognized (UL File E47012) and CSA listed 

GP3 PLAIN CASE 

~~~~~~~li~7. 
GP2/3 SOCKET Q2 ..... 

1.486--/ 

GP3 RELAYS 

AC (50/6OHZ) 

Coil Voltage Contacts Stock Part Number 

6 SPOT GP3R211AAOOOO 

12 SPOT GP3R211AAIOOO 

24 SPOT GP3R211AA2000 

48 SPOT GP3R211AA3000 

90 SPOT 

110 SPOT 

120 SPOT GP3R211AA6000 

6 OPDT GP3R221AAOOOO 

12 DPDT GP3R221AA1000 

24 DPDT GP3R221AA2000 

48 DPDT GP3R221AA3000 

90 OPDT 

110 OPDT 

120 DPDT GP3R221AA6000 

6 3PDT GP3R231AAOOOO 

12 3PDT GP3R231AAIOOO 

24 3PDT GP3R231AA2000 

48 3PDT GP3R231AA3000 

90 3PDT 

110 3POT 

120 3POT GP3R231AA6000 

GPS3001 Socket, solder terminals 
GPS3002 Socket, quick·connect terminals 
GPS3003 Socket, PCB terminals 

(File LR26727) as magnetic motor controllers. The rugged AC or DC relays are· available in SPDT, DPDT and 

3PDT configurations with Gold flashed Silver Cadmium Oxide contacts rated at either 10 amperes at 28Vdc 

resistive or 120/150Vac, .8 power factor. The GP3 plain case models are available with matching molded 

nylon sockets for plug·in applications. The GP3 bracket case model is available for direct chassis mounting 

only. Mechanical life expectancy is 10 million operations, Eflectrical life 100,000 operations minimum at 

rated load .187" quick connect terminals standard. GP2 models are identical to GP3 models less dust cover. 

SPECIFICATIONS - GP2 & GP3 
CONTACT RATING: 10 Amperes at 28Vdc resistive or 

120/150Vac, .8 power factor. 6 amperes at 
240/300Vac, .8 power factor. '13 hp at 120Vac, 
'/2 hp at 240Vac 

CONTACT RESISTANCE: Initial - 50 milliohms max. 
at rated current 

LI FE EXPECTANCY: Electrical: 100,000 operations 
minimum at rated load. Mechanical: 10,000,000 
operations 

OPERATE TIME: Pickup: 15ms typical. Dropout: 11ms 
typical 

BREAKDOWN VOLTAGE: 600Vac, rms, 60Hz minimum 
between open contacts. 1600Vac, rms, 60Hz all 
other mutually insulated elements 

INSULATION RESISTANCE: 1000 megohms minimum 
at 500Vdc 

X 

GPS 3003 .294" 
GPS 3001,2 .542" 

DC 

List Stock Part Number List 

$3.40 GP3R211ADOOOO $3.30 

3.40 GP3R211AD1000 3.30 

3.40 GP3R211A02000 3.30 

3.40 GP3R211AD3000 3.30 

GP3R211AD4000 3.65 

GP3R211AD5000 3.75 

3.40 

4.20 GP3R221ADOOOO 3.75 

4.20 GP3R221ADlOOO 3.75 

4.20 GP3R221AD200b 3.75 

4.20 GP3R221AD3000 3.75 

GP3R221AD4000 4.20 

GP3R221AD5000 4.30 

4.20 

4.75 GP3R231ADOOOO 4.30 

4.75 GP3R231AD1000 4.30 

4.75 GP3R231AD2000 4.30 

4.75 GP3R231AD3000 4.30 

GP3R231AD4000 4.65 

GP3R231AD5000 4.75 

4.75 

$ .70 
.80 
.80 

ENVIRONMENTAL: Shock: 15g for 11 ±lms (Non·op.) 
Vibration: 0.1" d.a. or 109, 10 to 55Hz (oper.) 
Temperature Range: -45° to +600 C (AC). -45° 
to + 700 C (DC) 

OPTIONS List Price Change 
OMIT DUST COVER (GP2 OPEN TYPE) 
Relay supplied with #6·32 tapped core, no locating 
tab. To order, change 3rd character in part number 
from "3" to "2". Example: GP3R21lAAOOOO becomes 
GP2R21lAAOOOO. Deduct $0.15 ea. 

BRACKET CASE 
To order, change 8th character from "A" to "N". Ex· 
ample: GP3R231AA2000 becomes GP3R231NA2000. 

No Charge 

NOTE: Options include neon indicator lamp, external 
push·to·test button, various mounting modifications 
for GP2R and GP3R relays, and special contact 
materia Is. Contact your local Clare Sales Office for 
details. 

SCHEMATICS 

@ @ ® @ @ ® 
7 7 9 7 8 9 

@---ill-® ~ ~ 

1 FORM C 2 FORM C 3 FORM C 

DIMENSIONS 

n --
~j.l-i 
~ ©·I! 

1.906 : r-j'V if-
MAX. , L' kl~ lE;2~~m:~t:l 
~y 

.187 QUICK·CONNECT SEE 
005 _ 1- .125 ±.005 TERMINAL Ll 1- .078 

DETAILS 

-i:d-02 r= 1.531 MAX. --1 
-~-J--.187 

I J~ ±.~05 m .035 

-- ±.005, 
.250 - -u -(m.)~ HEADER 

THICKNESS: .020 

6 

GP2/3 TERMINAL DETAIL 

GPA3050 Hold down spring clip, box of 50 ea. $5.00 

Vol.2· 71 0 CATALOG PAGES: (Vol.1·301 to 1·9721 (Vol.2·301 to 2-11961 (Vol.3-301 to 3-14201 eem/1973 



SEC. 4500 • RELAYS 

@2i®R .... E_~!~!!~!_~!~~!~!_!~~~!!_F_OR_CU_RR_ENT_S_OUR_CE_DA_TA_CA_LL_TO_LL._FRE_E 8_00_'64_5'9_200 (IN N. Y. STATE CALL COLLECT (516) 294·0990) 

·""GPr····-- ® <I 

SPECIFICATIONS - GPl 
CONTACT RATINGS (Resistive). Gold Flashed Fine 

Silver: 3A at 120Vac or 28Vdc, ';'0 hp at 120Vac. 

Silver Cadmium Oxide: 5A at 120Vac or 28Vdc, 

V. hp at 120 or 240Vac at rated load. 

CONTACT RESISTANCE (ON Impedance): Initial 50 

milliohms 

LIFE EXPECTANCY: Electrical: 100,000 operations 

min. at rated load. Mechanical: 100,000,000 
operations. 

OPERATE TIME: Pickup: 13ms, max. Dropout: 6ms, 

max. Nom. voltage, 25°C, unsuppressed 

GPl RELAYS 
,AC (50/60HZ) 

Coil Voltage Stock Part No. List 

GPI Relays are miniature 4PDT relays available in both AC and DC models. GP1 Relays with Lexan® dust 
covers are UL recognized (File E47012) and CSA listed (File LR26727) as magnetic motor controllers. 
Solder lug terminals are standard. Sockets are available in .375" or .187" solder lug or PCB mounting 
styles. Gold Flashed Fine Silver contacts are standard. 

BREAKDOWN VOLTAGE: 500Vac, rms, 60Hz between 
open contacts. 1500Vac, rms, 60Hz all other 
mutually insulated elements 

INSULATION RESISTANCE (OFF Impedance): 2000 
megohms minimum 

ENVIRONMENTAL: Shock: 15g, 11 ±lms, V2 sine· 
wave. Vibration: 0.06" d.a. or 109's 10 to 55Hz. 
Temperature Range: -45°C to +75°C. 

OPTIONS 
OPPOSITE POLARITY RATING 

Add to List 
$0.25 each 

To order, replace the "R" in the part number with "Q" 
Example: GPIR11AOOOO becomes GP1Q11AOOOO 

DC 

Stock Part No. List 

SILVER CADMIUM OXIDE (GOLD FLASHED) 
CONTACTS No Charge 

To order, change 5th character in part number from 
'1" to "2". Example: GPIR11AOOOO becomes 
GPIR2IAOOOO. 

P.C.B. TERMINALS No Charge 
To order, change 6th character in part number from 
"1" to "2". Example: GP1R11AOOOO becomes 
GP1R12AOOOO. 

TAPER TAB TERMINALS No Charge 
To order, change 6th character in part number 
from "1" to "3". Example: GPIR11AOOOO becomes 
GPIR13AOOOO. 

NOTE: Some optional relays may be built to order. 

DIMENSIONS 

.859 MAX. PER 

.7~O:;;l NUMERALS RAIS~ iTERMINAL TYPE 

6 GP1R11AOOOO $4.90 GP1R11DOOOO $4.30 
~N~:6~~ _APPROX, .005 '11r·040 ±.01O 

",. "'I 12 GP1R11A1000 4.90 GPIR11D1000 
24 GPIR11A2000 4.90 GPIR11D2000 
48 GPI R 11 03000 
90 GP 1 R 1104000 

110 GPIR11D5000 
120 GPIR11A6000 5.30 
GPS1001 Socket, .375" long solder lug w/socket retaining spring 
GPSI002 Socket, .187" long solder lug w/socket retaining spring 
GPSI003 Socket, P.C.B. mounting 
GPSI005 Socket, P.C.B. Mounting less ground lug 

SCHEMATIC 

4.30 
4.30 
4.50 
4.75 
5.00 

$0.60 
0.60 
0.60 
0.60 

TAPER TAB 

~ ~ ~:==: ~ I 

9 10 11 12 N 1.109 MAX. 
~ ~ ~ ~ -~ l J .. 

'-~=j=2=6~F" .I8~·:~) ~~ JL f..-----~ 
.525--1 BOSSES ~~ l~~31 1.281 MAX.-

/--.770--j 
CHASSIS 
CUTOUT 

1 2 3 4 

PIERCED SOLDER LUG 

~ [-.100 

PRINTED CIRCUIT TAB 
TYP.45° 
~.100 

MATES WITH AMP #78 CONNECTOR 
--I t- .100 w]; 

t?;];:r~ "rilU t ~.102 
.024 :-t 

.250 R. TYP 

L3ltll'~:~ 
.1t ~+! 

, .022 

.201 DIA.Jt!~± =,B58 
(2 holes) _)/ 263 
.130 DlA. 1..5 5 

~nr'078 
.288 -~ 
L -J, 

±.01O 

SPECIFICATIONS 
CONTACT ARRANGEMENT: 4 Form C 
INSULATION RESISTANCE (OFF impedance): 50,000 

megohms minimum at 500Vdc, +25°C, 50% rela· 
tive humidity 

CONTACT RESISTANCE (ON impedance): 100 milli· 
ohms initial 

Nominal Must 
Stock Part Contact Voltage Operate 

Number Form (Vdc) (Vdc) 

311A11AIA 4C 6 4.5 

311A12A1A 4C 12 9 

311A13A1A 4C 15 11 

311A14A1A 4C 24 18 

311A15A1A 4C 48 36 

311A16A1A 4C 90 67 

311A17A1A 4C 110 82 

All values at 25°C 

NEW 311 SERIES 
Clare's new 311 series General Purpose relays offer 3 ampere switching in a low profile package that allows 
0.5" pcb mounting centers. The relay is 0.350" high and occupies 0.7 c.i. volume. The 0.100" grid mounting 
pattern is standard. 

The enclosure features a Lexan dust cover and a molded base that protects the relay during wave soldering 
and subsequent partial immersion cleaning operations. All 311 series relays are designed to meet U. L. 
Bulletin 508 requirements. 

TYPICAL OPERATE TIME: Operate 15 ms max. includ· 
ing bounce. Release 15 ms max., including bounce 

CONTACT RATING (Fine Silver Contacts): 3.0A at 
28Vdc, res'., 500 x 10' operations. 3.0A at 120Vac, 
res., 200 x 10' operations. 3.0A at 120Vac, .8 
power factor. 100 x 10' operations. 

Maximum Coil DIMENSIONS 

BREAKDOWN VOLTAGE: SOOVac, rms, 60Hz min. 
between open contacts. 1250Vac, rms, 60Hz min. 
between all other mutually insulated elements 

ENVIRONMENTAL: Temp. range (operating) -40°C 
to +65°C 

SCHEMATICS 
~TERMINAlNUM8ER5 I 1/ MOLOEOINTOBAS[ 

Voltage Resistance 
(Vdc) (Ohms,±10%) 

f-I ~-----.r; 

~: .".:: - r 
.' I' 'I .+ 

~, ·f 

6.6 25 

13.2 100 

17 175 

27 435 

56 1800 

1 ,""" '. 0 ~,. 
I -II- '" 

99 5600 

128 9700 
025DIATyp i 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2 0 711 



Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

@!E __ "_VP_" S_E_RIE_S_GE_N_ER_AL_P_UR_P ___ OS~E ..... RE~LA~YS~~_ 
aGENERALINSTRUMENTcompan, FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645·9200 (IN N. Y. STATE CALL COLLECT (516) 294·0990) 

SPECIFICATIONS - VP 
CONTACT ARRANGEMENTS: 2, 4 and 6 Form C 

CONTACT RATINGS (Resistive Load): 2A at 28Vdc or 
120Vac 

CONTACT RESISTANCE (ON Impedance): 50 milliohms 
maximum initially 

COl L DATA: 2,2W max, dissipation at 25°C 

'Clare/Varley VP relays have 2, 4 or 6 Form C contact arrangements and Silver contacts rated 2A at 120Vac or 
30Vdc resistive. standard coil voltages are 12, 24, 48 & 120Vdc. Thn VP is enclosed in an amber Lexan 
polycarbonate dust cover to prevent contamination. The relays provide an economical and space saving way 
of solving complex sWitching problems. Typical applications include te:ecommunications, business machines, 
process controls and digital instruments. Sockets available for wired assembly and PCB mounting. 

VP 
Coil 

Resistance 
Stock Part No. Nominal Must Maximum In ohms 

Voltage Contact Operate Voltage +10%, 
Part Number List Price (Vdc) Form (Vdc) (Vdc) 25°C 

\/P2CABI2 $3.15 12 2C 5.0 19 185 
VP4CAB12 3.55 12 4C 8.0 19 185 
VP6CAB90 OHM 4.55 12 6C 9.0 17.2 90 

VP2CAB26 3.15 24 2C 11 37 700 
VP4CAB26 3.55 24 4C 16 37 700 
VP6CAB430 OHM 4.55 24 6C 18 32 430 

VP2CAB47 3.15 48 2C 21 70 2500 
VP4CAB47 3.55 48 4C 31 70 2500 
VP6CAB1550 OHM 4.55 48 6C 36 56 1550 

VP2CAB120 4.40 120 2C 58 166 15000 
VP4CAB120 4.90 120 4C 86 166 15000 
VP6CAB9000 OHM 5,55 120 6C 86 150 9000 

VP2·111PC $ ,55 RP20464Gl, PCB socket w/retaining clip 
VP2·111W ,55 RP15223G2, Solder lug socket w/retaining clip 
VP4·111PC ,70 RP20464G2, PCB socket w/retaining clip 
VP4·111W ,70 RP15223G1, Solder lug socket w/retaining clip 
VP6·111PC ,95 RP20464G3, PCB socket w/retaining clip 
VP6·111W .95 RP15223G6, Solder lug socket w/retaihing clip 

LIFE EXPECTANCY: 100 million operations mechanical- 100,000 operations 
minimum electrical at rated load 

INSULATION RESISTANCE (OFF Impedance): 1000 megohms minimum at 250 C, 
50% relative humidity 

TYPICAL OPERATE TIME: 15ms maximum operate, 8ms maximum dropout at 
nominal v'oltage. 25°C, unsuppressed, dc coil 

ENVIRONMENTAL (Operating): Temperature range of -55° to +65°C 

BREAKDOWN VOLTAGE: 500Vac, rms, 60Hz between open contacts, 100OVac, 
rms, 60Hz between all other mutually insulated elements 

PHYSICAL: Dust cover - Amber Lexan® polycarbonate; Base material - Black 
glass filled nylon; Pileup insulation - Grade MP155 pirtoid; Terminals
Pierced solder lug; Weight - 1.3 oz. maximum; Marking - Part number, coil 
resistance, Clare/Varley name 

--' .760 ... -
4 FORM C MAX, 

2 FORM C 

.120DIA, tZl"II,,',1 r I ,- 1.062 
, ' 0 $- MAX, 

,430 - .:. - - , 
IIIIII 
IIIIII 

$-0$ 

1.2,60 
MAX. 

IIIIII 
IIIIII 
IIIIII 1.500 

MAX, 
$0$ 

t 

RELAY & SOCKET PANEL CUTOUT 

1--.656--1 r;=IEjI=: :~:: ~ 
.781 ! .-- _ 2 FORM C 

I ,5?2 ~~~ 
~ -1 

L_(j)_®-'2~1 I .140 /'T ' 

v~ .281 
.109 DIA, L----r 

.354 

.151 

RELAY "A" 

2C 1.030 

4C 1.250 

6C 1.480 

~ 
10 6 7 

I I I e '3 1) 

~ 
4 'I 

DC MODELS RP 20464 G1 
AC MODELS RP 20464 G4 

RP 20464 G2 • RP 20464 G3 r.l;~. - - 2 FORM C 

RP 20464 G5 -'.360 MAX. 

PCB PAD LAYOUT 

SOCKET 
RETAINING CLIP 

r'''A''i r-o 1.450 

I _ r-:..-_-;..-_-,--
~-r;:" TI' 

SCHEMATIC DIAGRAMS 

16 9 10 

I I I 
14 15 e 
13 6 7 

I I I 
II 12 5 

~ 
4 I 

4 FORM C 

RELAY 
TERMINAL 

DETAIL 

~~2 
~I--=:! 
~ 1---.(j85 

22 12 13 

I I I 
20 21 II 

19 9 10 

I I I' 
t7 18 8 

i6 6 7 

I I I 
14 15 5 

~ 
4 

6 FORM C 
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SEC. 4500 0 RELAYS 

€2i)RE 3101 Pratt Blvd., Chicago, Illinois 60645 
® (312) 262-7700 Cable Address: CLARElAY, CHICAGO TELEPHONE TYPE RELAYS 

a GENERAL INSTRUMENT company 

LA/LB SERIES 

LA 

Designed for the user who must have high quality at a reasonable price. The LA relays have 4PDT contacts 

and the LB/LBP relays have 6PDT contacts. These miniature relays have extraordinary switching capacity 

and versatility for their size. Contacts rated 2 amps at 28Vdc. LA/LB Series is for direct P.C.B. mounting; 

and the LBP Series is for direct plug into socket mounting. These relays are ideal components for military, 

industrial and commercial applications. 

SPECIFICATIONS - LA/LB SERIES 
CONTACT RATING (Resistive Load): 2A at 28Vdc 

CONTACT MATERIAL: Palladium, with Gold overlay 
on bifurcated make and break springs 

CONTACT RESISTANCE (ON Impedance): 100 milli
ohms max. initial 

LIFE EXPECTANCY: 100,000 operations at rated load 
min. 100,000,000 operations mechanical life min. 

OPERATE TIME: 1O-25ms typical 

RELEASE TIME: 5ms max. 

BREAKDOWN VOLTAGE: 500Vac, rms, 60Hz between 
all mutually insulated paints 

INSULATION RESISTANCE (OFF Impedance): 500K 
Mego~ms min. at 25°C, 50% reI. hum. 

ENVIRONMENTAL (Operating, 10 p.s max. contact 
chatter): Vibration: 5-2000Hz, 109's. Shock: 15g's, 
11ms, 1/2 sinewave 

Stock Part Number Valts (dc) Coil Resistance Contact Form list Price 

LB0060AOO, LBPOO60AOO 6 35 6 ~orm C $5.95 

LB0060BOO, LBP0060BOO 12 130 6 Form C 5.95 

LBOO60HOO, LBP0060HOO 12 200 6 Form C 5.95 
SCHEMATICS 

LB0060COO, LBP0060COO 12 330 6 Form C 5.95 

LB0060DOO, LBP0060DOO 24 590 6 Form C 5.95 

LB0060KOO, LPB0060KOO 24 915 6 Form C 5.95 

LBOO60JOO, LBP0060JOO 24 1150 6 Form C 5.95 

LB0060NOO, LBP0060NOO 48 2100 6 Form C 5.95 

~ 0 0 0 
0 0 0 

~ 0 0 0 

LB0060MOO LBP0060MOO 48 3000 6 Form C 5.95 LA 

RP 15450G5 Socket, Solder lug for LBP w/Cover Clip 1.35 

RP 15450G6 !\n,k~t PCB for LBP w/Cover Clip 1.35 

LA0040AOO 6 35 4 Form C 5.35 

LAOO40BOO 12 130 4 Form C 5.35 

LA0040DOO 24 590 4 Form C 5.35 1\ 
LA0400KOO 24 915 4 Form C 5.35 START FINISH 

LA0400NOO 48 2100 4 Form C 5.35 
I An4nnMOO 411 ~ I 4 Form C ~.3~ 

~ 0 0 0 0 0 

DIMENSIONS 
LA/LB SIDE VIEW rl.07MAX·1 

I 

I ,;Ci 
I~r;- ~ 
" , , I 

I 

, I 

lrrlifB .' 

111 

1.2 4 
AX. ~ M 

~U 
~ 

.120 ±.005 

.144DIA. HOLE 

.503 

LA 

0 0 0 0 0 
~ 0 0 0 0 0 

LB 

.750 MAX. -r 
1.00 MAX. 

START FINISH 

~~..;;;;;.,..§======~..J. SOCKET TERMINALS PRINTED CIRCUIT 

SOLDER LU~ L TERMINAL tI· .0]8 ~+ 
.104 0 ~6 REF. t I U_I~-

.046 , -W W-.030 

-l l--.g~9_ 
LB & LBP PCB PAD LAYOUT 

FOR BOTH RELAY & PCB SOCKET 
-i .200 ,. -j .200 c-

--j.150f-- iii -j.150r 
DD DiD aa.l __ .1001 
aa a,·a ........ ·,· ! .100 

/ a •• aa-Tn 
~ C·075 

.043 DIA. -1.150 .500 , 

"'" ,.~b:~)J 
t' --i .20~V Ii I 
~.400--l 

1-.250 

.500 

, LA PCB PAD LAYOUT 

FOR CURRENT SOURCE DATA CALL TOLL-FREE 800-645-9200 (IN N.Y. STATE CALL COLLECT (516) 294·0990) 
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Vol.2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

3101 Pratt Blvd., Chicago, Illinois 60645 
(312) 262·7700 Cable Address: CLARELAY, CHICAGO TELEPHONE TYPE RELAYS @!E 

.GEHERALINSTRUMENT~com~ .. ! .. !'I'---------""---------------""-------------------
J & JDP SERIES 

Stock Part Number 

J SERIES 

Jl24C24 12 

J126C24 12 

J128C24 12 

J244C24 24 

J246C24 24 

J248C24 24 

J484C24 48 

J486C24 48 

J488C24 48 

Jll04C24 110 

JlI06C24 110 

Jll08C24 110 

JOP SERIES 

JDP124C24 12 

JDP126C24 12 

JOP128C24 12 

Jbp244C24 24 

JOP246C24 24 

JOP248C24 24 

JOP484C24 48 

JOP486C24 48 

JOP488C24 48 

JDPll04C24 110 

JOPll06C24 110 

JOPll08C24 110 

FIGURE B1 

.148 iliA. 3 HOLES, COUNTERBORE 
.280 DIA. x .230 DEEP 

(OPPOSITE SIDE) 

J & JDP relays are compact telephone type relays for applications ranging from simple switching in alarm 

circuits to complex computer functions. Contact combinations of 4, 6 & 8 pole double throw are rated 

4A at 120Vac, 60Hz or 30Vdc resistive. Mechanical life exceeds 70 x 10' openitions. 

Type J relays are open type construction for direct chassis mounting. Series JDP relays are furnished with 

a relay, a socket with solder lug tumlnals and a dust cover enclosure. 

SPECIFICATIONS - J & JOP 
CONTACT RATING (Resistive Load): 4A at 120Vac, 

60Hz or 30Vdc 

CONTACT MATERIAL: Twin Palladium (bifurcated 
make·and·break springs) 

CONTACT RESISTANCE: 100 milliohms max. initial 

List Price 

80 4POT A $7.35 

50 6POT A 8.55 

50 8POT A 9.90 

500 4PilT A 7.55 

300 6POT A 8.80 

200 8POT A -10.10 

1300 4POT A 7.90 

1000 6POT A 9.15 

800 8POT A 10.50 

6500 4POT A 8.30 

SOOO 6POT A 9.55 

3600 8POT A 10.90 

80 4POT Bl $&.05 

50 6POT B2 9.60 

50 8POT B2 10.95 

500 4POT B1 8.25 

300 6POT B2 9.80 

200 8POT B2 11.15 

1300 4POT B1 .8.65 

1000 GPOT B2 10.15 

800 8POT B2 11.50 

6500 4POT Bl 9.05 

5000 6POT B2 10.60 

3600 8POT B2 11.90 

1I~'2~ 1I~12~ -"'F-":'::=---------... I ""L ___ -, I ,.,.'0'" 91~~ I I I- 7~U 7""6~ 
~=-'"";£r!\"#~O\., . I 5.,. • .,. II'; 4~ n rrr -- ~------ rr\ I ~$U ~$u 

JL 1"1 1 I I 
1M, I~ : 
iJ1: : I' I 
b.[j- -- ---- - ---1.1 I _L _________ ---I 

LIFE EXPECTANCY: 1 x 10' operations min. at rated 
load, mechanical life 70 x 10' operations 

OPERATE TIME: 10·40ms typical 

RElEASE TIME (COli unsuppressed), I·I0ms typical 

BREAKDOWN VOLTAGE: l00OVac, 60Hz 

DIMENSIONS 
uJ" 

f 
IVa 

MAX. 

FIGURE A 

"JDP" 
FIGURE B2 

-1=-------------, 
I ----'-----, I 
I I 
I I 
I I I I _ _ I 
[....== .... ..,.0. ~~"!>'otl I 

-Wi ffF-~-~==~- rl 
-U~HI if,l I I I 1"iR" I 

1~1 i~lYi I 
[.II II I _ .,!:=-=---=-.::..:=-=-~_ ..J 

i 

SEE DETAIL ~~ U. I 
·Jg~:~~~O~~LES, ~¥".l 2~ 
.280 DIA. X .230 DEEP I I 
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CRYSTAL CAN RELAYS 

SEC. 4500 • RELAYS 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645·9200 
(IN N. Y. STATE CALL COLLECT (516l 294·0990) e~E 
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TYPE F(W) & HF(W) operation under adverse environments. The relays are available in both solder seal versions (F & HF) 

SERIES F(W) 

and welded seal models (FW & HFW). These relays are ideal for use in industrial application as we·1I as 

military and aerospace. Relays employ a rigid frame to maintain permanent alignment of all elements. 

Contact arrangements are 2 form C. These relays are manufactured to meet Mil-R-5757/10 and 5757/9. 

I--.BOO~ 
MAX. 

SERIES HF(W) 

~~.I .,.. 
.410 
MAX . 
.1. 

SPECIFICATIONS - F(W) & HF(W) 
CONTACT RATING (Resistive Load): 2A at 28Vdc 

CONTACT RESISTANCE (ON Impedance): 50 milliohms 
max. at 6Vdc, 100mA 

LIFE EXPECTANCY: F & FW: 250,000 operations at 
rated load. HF & HFW: 100,000 operations at 
rated load 

OPERATE TI ME: F & FW: 5ms max. HF & HFW: 
4ms max . 

BREAKDOWN VOLTAGE: 1000Vac, rms, 60Hz between 
all terminals and case 

INSULATION RESISTANCE (OFF Impedance): 1000 
Megohms min. 

ENVIRONMENTAL: Vibration: 5 - 2000 Hz, 0.125" d.a. 
or 30g peak (HF & HFW). 10· 3000Hz, 0.125" d.a. 
or 30g peak (F & FW). Shock: 65g peak, 11 ±lms 
Temperature range: - 65° to + 125°C 

Hf(WISCHEMATIC 

Stock Part No. Contacts 

I 
Nom. Coil 

Welded Soldered List Volt. Res. I Rating Terminal Enclosure 
Header Header Price (de) (Ohms) Arrangement (Amps) Type Variations 

FW 

FWllllGOO 

FWll05GOO 

FW1102GOO 

FWll04GOO 

FW1301GOO 

FW1201GOO 

FW1207GOO 

*FW1106G02 

HFW 

HFW120lDOO 

tHFW1201KOl 

F 

RP7631G12 

RP7632G1 

RP7633G4 

RP7640G1 

RP7641G2 

RP7641GB 

RPgB09G1 

RP9817G1 

HF 

HF1201DOO 

HF1201K01 

$9.80 26.5 

9.80 26.5 

9.80 26.5 

9.80 26.5 

9.BO 26.5 

9.BO 26.5 

9.BO 26.5 

9.80 26.5 

675 

675 

675 

675 

675 

675 

675 

675 

DPDT 

DPDT 

DPDT 

DPDT 

DPDT 

DPDT 

DPDT 

DPDT 

DPDT 

DPDT 

QPL Numbers * Mil-R-5757E/10-141 t Mil-R-5757E/9-003 

CLARACT... AC POWER RELAYS 

WIRING DIAGRAM 

The Clarac relay is an ultra-reliable hybrid relay featuring a reed input and a 

triac solid state output. The relays are very sensitive and operate with less than 

200mW power inputs. Rugged construction, low cost and long life make the 

Clarac an excelient choice for tough circuit applications such as switching 

solenOids, ac motors, lamps and other industrial loads. 

The units maximum ratings are 4, 8, 10 or 15A at 240Vac, 50/60Hz when 

mounted on a 8" x 8" X 1J8" aluminum heat sink for optimum operation. The 

relays must be derated when used without heat sink (free air) or at elevated 

temperatures (consult Clare Data Sheet 222 for surge current capabilities and 

additional details). The relays have dust and explosion proof nylon cove,s, 

quick-connect terminals and an average shipping weight of 2 oz. 

2 

2 

2 

2 

2 

2 

2 

2 

S. H. 

S. H. 

S. H. 

S. H. 

3" Leads 

J-(," plug in 

J-(," plug in 

S. H. 

J-(," plug in 

7<l' plug in 

SPECIFICATIONS 

Side Plate Mtg. 

Std. Ear Brkts. 

Stud Mtg. Top 

Stud Mtg. Side 

Plain Case 

Plain Case 

Std. Ear Brkts. 

Std. Ear Brkts. 

Plain Case 

Plain Case 

LOAD RATING: 4, 8 10 or 15A at 240Vac, 50/60Hz 
(400V max. peak)' 

ELECTRICAL ISOLATION: Greater than 10" ohms 
input/output isolation 

LIFE EXPECTANCY: 100 x 10' operations min. with 
random switching during the cycle 

TYPICAL OPERATE TIME: Turn On: 1ms max. Turn 
Off: At 1st zero amplitude current point of the 
sinewave after coil de·energization 

BREAKDOWN VOLTAGE: 1000Vac, 60Hz min. between 
all mutually insulated terminals and the mounting 
plate 

EN~~~gN(~ft~T~~~q0.fa~~a~~~t t~r::wature from 00 to 

Nom. Coil Must Max. Load Load 
Stock Input Operate Coil Current Current 

New Part (Reference Only) Voltage Voltage Res. with (Free air, -F'-~~~ 
Number OI~ Part No. (Vdc) (Vdc) (Ohms) heat sink 25°C) . List Price 

201A06B2A NR1D404AAD2000 6 3.75 218 4 2.5 $11.15 
201A06D2A NR1D407AAD2000 6 3.75 218 8 3.5 11.75 
201A06E2A NRlD410AAD2000 6 3.75 218 10 5.0 12.55 
201A06F2A NRlD415AAD2000 6 3.75 218 15 5.0 14.40 

201A12B2A N R ID404AAD4000 12 9.0 790 4 2.5 11.15 
201A12D2A NRID407AAD4000 12 9.0 790 8 3.5 11.75 
201A12E2A NRlD410AAD4000 12 9.0 790 10 5.0 12.55 
201A12F2A NRlD415AAD4000 12 9.0 790 15 5.0 14.40 

201A24B2A NR1D404AAD5000 24 18.0 3060 4 2.S 11.15 
DIMENSIONS 

201A24D2A NR1D407AAD5000 24 18.0 3060 8 3.S 11.75 
201A24E2A NR1D410AADSOOO 24 18.0 3060 10 5.0 12.55 
201A24F2A NR1D415AAD5000 24 18.0 3060 15 5.0 14.40 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2·715 



ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS ~ DijlVES 

a GENERAlINST~UMENT company 

Stock Part No. 

21O·2403A 
210·2406A 
21O·2412A 

210·4803A 
210·4806A 
210·4812A 

210·11003A 
21O·11006A 
210·11012A 

211·2403A 
211·2406A 
211·2412A 

211·4803A 
211·4806A 
211·4812A 

211·11003A 
211·11006A 
211·11012A 

20·2404A 
20·2408A 

204804A 
20'4808A 

20·11004A 
20·11008A 

26·2404A 
26·2408A 

26·4804A 
26·4808A 

26·11004A 
26·11008A 
26·1l026A 

RP8047G4 
RP9466 
RP11375 

Vol.2·716 

Nom. Volt. 
(de) 

24 
24 
24 

48 
48 
48 

110 
110 
110 

24 
24 
24 

48 
48 
48 

110 
110 
110 

24 
24 

48 
48 

110 
110 

24 
24 

48 
48 

110 
110 
110 

Clare stepping switches offer an economical alternative to solid state switching. Muitiplexing, counting and 

sequencing problems are easily solved by providing the most working capacity in the smallest space. 

Clare stepping switches allow you to select, interrupt or change connections in a succession of circuits 

in response to current pulses. 

Type 210 offers 3, 6 & 12 levels of 10 points with a life expectancy of 100 million steps at 12 levels. 

Contacts are rated O.lA at 115Vac or 30Vdc resistive with a 3A carry rating. Operate time is approx. 

20ms at 25°C and release time is 10ms. Solder lug terminals are standard. 

Type 211 has the same electrical characteristics as the type 210 but in 3, 6, & 12 levels of 11 points. 

Type 20 offers 4 & 8 levels of 20 points with a life expectancy of 180 million steps at 8 levels. Contacts 

are rated O.lA at 115Vac or 30Vdc resistive with a 3A carry rating. Operate time is approx. 20ms at 

25°C and release time is approx. lOms at 250C. Solder lug terminals are standard. 

Type 26 has the same electrical characteristics as the type 20 but is offered in 4 & 8 levels of 26 points 

or 6 le,vels of 52 pOints. 

ALL SWITCHES LISTED HAVE 1 BRIDGING LEVEL WITH THE REMAINING LEVELS BEING NON·BRIDGING. 

2C OFF·NORMAL AND 2C INTERRUPTER CONTACTS ARE STANDARD. 

I SPECIFICATIONS 
CONTACT RATINGS (Resistive Load): O.lA at 115Vac 

or 30Vdc switched, 3A carry only; max. 

CONTACT RESISTANCE (ON Impedance): 0.15 ohm 
typical 

LIFE EXPECTANCY: (See description) 

TYPICAL OPERATE TIME: Approximately 20ms at 
25°C, release time approx. 10ms 

BREAKDOWN VOLTAGE: 1000Vac, 60Hz across open 
contacts 

INSULATION RESISTANCE (OFF Impedance): 10" 
ohms at 500Vdc between levels 

ENVIRONMENTAL: Vibration: 0.06" d.a" 10· 55Hz, 
Shock: 30g's, 11 ±lms. Temperature: OOC to 
+850 C 

Dimensions 
Coil Resistance 

(ohms) Levels Points H W D List Price 

24 3 10 23/, 4Y,. 11%4 $25,25 
24 6 10 23/, 4Y,. l'Y,. 28.85 
20 12 10 23/, 4Y,. 2'Y,. 46,90 

100 3 10 23/. 4Y,. 11%'4 25,25 
100 6 10 23fi1 4Y,. PY,. 28,85 

70 12 10 23/. 4Y,. 2'Y,. 46.90 

600 3 10 23fi1 4Y,. 1'%'4 25.75 
600 6 10 23fi1 4Y,. PY,. 29.40 
400 12 10 23/. 4Y,. 2'Y,. 47.40 

24 3 11 23fi1 4Y" 11%'4 25.25 
24 6 11 23/. 4Y,. PY,. 28.85 
20 12 11 23/. 4Y,. 2'Y,. 46,90 

100 3 11 23/. 4Y,. 1'%'4 25,25 
100 6 11 23/. 4Y,. l'Y,. 28.85 

70 12 11 23/. 4Y,. 2'Y,. 46.90 

600 3 11 23/4 4Y,. 1'%'4 25.75 
600 6 11 23/. 4Y,. 1'Y,. 29.40 
400 12 11 23/4 4Y" 2'Y,. 47.40 

35 4 20 40/8 5Y,. 21J8 36,05 
35 8 20 40/8 5M. 21J8 45,35 

100 4 20 4% 5M. 21J8 36,05 
100 8 20 4% 5M. 21J8 43,35 

600 4 20 40/8 5Y,. 2'/8 36.60 
600 8 20 45/8 5Y,. 21J8 45.85 

35 4 26 47/8 Sy,. 2'/2 37.60 
35 8 26 47/8 Sy,. 2'/2 46.35 

100 4 26 47/8 6Y,. 21J2 37.60 
100 8 26 4",8 6Y,. 21J2 46,35 

600 4 26 4",8 Sy,. 21f2 38.15 
600 8 26 4",8 6',.{. 21J2 46.90 
600 6 52 4",8 6Y,. 23/4 58.75 

Rectifier Unit ......................................................... , .......... , .................... , ................ , ......................................... , .................. 12.90 
Standard Lubrication Kit ............................................................................................ , ............. , ....................................... 9.00 
Tool Kit ............................................................................................................................................................................... 35.00 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645·9200 (IN N. Y. STATE CALL COLLECT (516) 294-0990) 

CATALOG PAGES: (VoU·301 to 1·972) (VoI.2·301 to 2·1196) (Vol.3·301 to 3·1420) eem/1973 



REED 
RELAYS 

Computer Components Inc. HP Series of dry reed and mercury welted relays 
offers the design engineer miniature, low profile, plug-in devices, with mag
netically shielded coils. 

Fast switching speeds and low power consumption make them applicable 
to control and instrumentation, low level switching, counting, high speed 
sampling, computers and associated peripheral equipment. 

In addition to the company's standard dry reed and mercury wetted designs, 
CCI also produces exact replacements for IBM plug-in reed relays. (See Equiva
lency Chart on back page of catalog for specifications and cross reference part 
numbers.) Write or phone for catalog. 

CONTACT RATING - HP-A SERIES - SINGLE POLE, SINGLE THROW, DRY P.EED 

Resistive Load 
Max. Min. Life 

Initial Break- R~ed Contact Max. Max. Max. Contact down Min. Contact 
Dash Amps Volts Watts V.A. Res. Voltage I.R. Load Material Sugl:ested 
No. D.C. D.C. D.C. A.C. (Ohms) D.C. (Ohms) x 10' Plating ApPlication 

Rhodium Instrument 
1 .5 28 10 10 .100 300 10" 10 over Grade 

Gold Low Thermal EMF 
Rhodium General Purpose 2 .5 200 10 12 .200 300 10" 10 or 

Dimet D.C. to 30MHz 

3 I .. 5@20V 
.01@lOOOV 1000 10 10 .100 1500 10" 10 Rhodium High Voltage 

LOW PROFILE 
CONTACT RATING - HP-C SERIES - SINGLE POLE, DOUBLE THROW, DRY REED 

Resistive Load 
Max. Min. Life 
Initial Break· A~ed Contact Max. Max. Max. Contact down Min. Contact 

Dash Amps Volts Watts V.A. Res. Voltage I.R. Load Material Suggested 
No. D.C. D.C. D.C. A.C. (Ohms) D.C. (Ohms) x 10' Plating ApPlication 

Rhodium Instrument 1 .25 28 3 3 .150 250 10' 10 over Grade Gold 
2 .25 150 4 4 .200 200 10' lO Rhodium General Purpose 

3 .50 150 6 10 .150 200 10' 10 Gold General Purpose Rhodium 

CONTACT RATING - MWHP-A SERIES - SINGLE POLE, SINGLE THROW, MERCURY WETTED REED 

Resistive Load Max. Min. Life 
Initial Break· R~ed Contact Max. Max. Max. Contact down Min. Contact 

PLUG-IN 

Dash Amps Volts Watts V.A. Res. Voltage I.R. Load Material Sugl:ested 
No. D.C. D.C. D.C. A.C. (Ohms) D.C. (Ohms) x 10' Plating Application 

1 1.0 100 28 28 .100 1000 10" 100 Mercu~ 
Wette No Bounce 

1.0 
MerculJ 2 Derate to 500 50 50 .100 1500 10" 50 Wette No Bounce 

.02@500V 

OPERATING PARAMETERS - HP·A, HP-C, MWHP-A SERIES 

Max. Max. 

Nominal Coil Max. Min. Operate Nominal Pick·upTime Release Time 
Milliseconds Milliseconds" Contact Coil Resistance Pick-up Release Power Power 
Contact Form Contact Form Arrange· Voltage @ 25°C Voltage Voltage @25OC @25OC 

mentt V.D.C.· Ohms ±100/0 @25°C @25°C Mliliwatts Mllliwatts A B,C,MW A B,C,MW 
6 150 4.5 1.0 

1A 12 600 9.0 2.0 140 240 1.0 1.75 0.5 2.0 
24 2400 18.0 4.0 

2A 6 110 4.5 1.0 
2B 12 440 9.0 2.0 190 330 1.0 1.75 0.5 2.0 
1C 1760 18.0 4.0 

A 90 4.5 1.0 
4B 360 9.0 2.0 230 400 1.5 2.0 0.75 2.5 
2C 1440 18.0 4.0 

~ - ~ 

6A 50 4.5 1.0 
6B 200 9.0 2.0 410 720 1.5 2.5 0.75 2.5 

._ .. _-
3C 800 18.0 4.0 REPLACEABLE 

NOTES: in mixed arrangements. 

MG SERIES 

All Relays above are available with the following features: 
• 6, 12, 24 and 48 VDc coils. 
• Magnetic and/or electrostatic shielding. 
• Higher insulation resistance. 
• Available for + 125°C operation (standard temperature -55°C to +850 C). 

For detailed information write or phone for our latest catalog. 

eem/1973 
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CORNELL· Miniature Relays DUBILIER ___ --'---____ _ 

MINIATURE 

Vol.20 718 

For additional Relay engineering literature, write to Relay Manager, 
CorneIJ-Dubilier, 150 Avenue L, Newal'l., New Jersey 07101. 

CORNELL· 
DUBILIER 150 Avenue L,Newark, N. J. 07101 
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SEC. 450.0.· RELAYS 

CORNELL· 
DUBILIER General Purpose, Bi Stable 

Time Delay Relays 

GENERAL PURPOSE 
TIME 

BI-STABLE DELAY 

For additional Relay engineering literature, write to Relay Manager, 
Cornell-Dubilier, 150 Avenue L, Newark, New Jersey 07101. 

CORNELL· 
DUBILIER 150 AvenueL, Newark, N. J. 07101 

See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2·719 





COTO·COIL MINIATURE REED RELAYS 

105 
420 

1680 
2950 
6720 

63 
250 

575 1000 
1760 
4000 

63 
250 

575 1000 
1760 
4000 

36 
144 

1000 576 
1030 
2300 

36 
144 

1000 576 
1030 
2300 

105 
420 

340 1680 
2950 
6720 

105 
420 

340 1680 
2950 
6720 

63 
250 

575 1000 
1760 
4000 

105 
420 

220 1680 
2950 
6720 

63 
250 

360 1000 
1760 
4000 

105 
420 

340 1680 
2950 
6720 

63 
250 

575 1000 
1760 
4000 

63 
250 

575 1000 
1760 
4000 

Series 1000 

.36 
14' 

650 576 
1030 
2300 

105· 
420 

340 1680 
2950 
6720 

63 
250 

575 1000 
1760 
4000 

3. 
144 

1000 576 
1030 
2300 

63 
250 

360 1000 
1760 

.4000 

63 
250 

575 1000 
1760 
4000 

36 
144 

650 576 
1030 
2300 

105 
420 

340 1680 
2950 
6720 

63 
250 

575 1000 
1760 
4000 

*These relays contain bias magnets and correct input polarity must 
be observed. Red terminal indicates ~ -+) coil input. 

**These relays carry true Form C switches, 
tPositive break before make for Form C switching when joined as pairs. 
;Break before make not guaranteed. 

36 
144 

1000 576 
1030 
2300 

105 
420 

340 1680 
2950 
6720 

63 
250 

575 1000 
1760 
4000 

"These relays contain bias magnets and correct input polarity must 
be observed. Red terminal indicates (+) coil input. 

The Coto Series 1000 Miniature 
PCB Reed Relays offer the most 
comprehensive choice of 
switching parameters with pin 
terminations on the popular 
grid pattern of 1" x .015". In
cluded are 21 contract combi
nations of Form A, Band C dry 
reeds and 11 combinations of 
Form A and B In mercury 
wetted types. The latter offer 
greatly expanded switching cap
ability, and eliminate all con
tact bounce. Up to 6 poles per 
relay and 5 standard coil volt
ages are optional. In addition, 
special purpose reed switches, 
windings and terminal pin op
tions, electrostatic and mag
netic shielding maybe specified. 

Drive coil windings have been 
carefully optomized to assure 
fast contact transfer. This is 
particularly important in relays 
carrying several reeds, since 
the first to close shunts out a 
disproportionate percent of flux 
unless adequate overdrive is 
available. Typical pull-in and 
drop-out ,is 1 mil/sec. and .5 
mil/sec. respectively, including 
bounce and coil rise and fall 
time. Hg wetted reeds are some
what slower, averaging 2 mil/ 
sec. and 1 mil/sec. Operate 
times are exclusive of any delay 
introduced by contact protec
tion devices. Reactive or high 
ihrush loads will require contact 
protection, as with any type 
relay if maximum reliability and 
life are to be realized. 

For information on contact pro
tection request Technical Bul
letin No. CS·1. For engineering 
assistance address Sales En
gineering Dept. and include full 
details. 

COlO-COIL CO., INC. • 57 PAVILION AVE., PROVIDENCE, R. I. 02905 
Telephone (401) 467-4777 

Export Dept.: 13 E. 40th St., Ne·w York, N. Y. 10016 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vo1.2·721 



are YOU consulting lhis 
CODY 01 eem over a 
CO-Iorker's shoulder? 
You may qualify for your own subscription. 
Here's how: 
There's no need to chase after EEM when you need 
vital electronic product data. You can have a set of this 
important four-volume reference system at your own 
desk at all times, at absolutely no charge. 

• If you are an electronic engineer or procurement 
specialist. 

• If you are presently affiliated with a North American 
manufacturer, research laboratory or government 
agency. 

• If you are actively engaged in the application, selec
tion, specification, design or procurement of elec
tronic components, materials, equipment or services. 

• You are eligible to receive EEM regularly at no cost. 
Just send us, on company letterhead, your name, title 
and address. We'll send you our qualification card 
promptly. 
If you qualify, EEM will bring you a wealth of up-to-date 
product data twice a year. 53 product sections will pro
vide you with catalog data organized for quick and easy 
reference and comparison. Four fully updated direc
tories will answer your "who makes it? what is it? 
where can I get it?" product questions fully. 
Qualify as an EEM recipient by writing to us today. 

Address your correspondence to: 
EEM/Circulation Manager 
UNITED TECHNICAL PUBLICATIONS, INC. 
645 Stewart Ave., Garden City, N. Y.11530 
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Type 2X Relay 

,,, , 

\ 4", ~j ' .. 
- INNTIfIED 

INSUlATOR 

Type 2R Relay 

Type 4C36B 

One of six standard 
mounting styles 

STYLE SJR SWITCH 
Couch Type S10 

COUCH TYPE S32 SWITCH 

S. H. COUCH DIVISION 
ESB INCORPORATED 

eem/1973 

SEC. 4500 • RELAYS 

ROTARY RELAYS and MUL TIPOLE ROTARY SWITCHES 
For Industrial and Military Applications 

1 17th SIZE CRYSTAL CAN RELAYS* 

Max. Min. Max. Nom. 
Catalog Coil Pull-In Drop-Out Pull-In Oper. 
Number Resistance Current Current Voltage Voltage 

2X10B430-A 100 ohms 32 MA 2.7 MA 3.6 volts 6.6 volts 
2X10B460-A 400 16 1,3 7.1 13.2 
2X10B490-A 1500 8.0 0.67 13.0 26.5 
1X07B435-A 125 24 2.0 3.3 6.6 
1X07B465-A 500 12 1.0 6.5 13.2 
1X07B495-A 2000 6.0 0.50 13 26.5 

Temperature: ·-65°C to +125°C 
Vibration: 30G to 3000 Hz 
Shock: 100G lor 11 ms 

Contact Rating: 1.0 amp, 30 VDC, resistive load 
Pull-In Sensitivity: 2X, 100 mw; lX, 70 mw 
Dielectric Strength: 500 VRMS 

2R25A420-B 
2R10A440-6 
2R04A460-B 
2R02A470-B 

FULL-SIZE CRYSTAL CAN RELA YS* 
One Size - Four Different Sensitivities 

625 
1500 
4000 
6250 

19 
8.2 
3.2 
2.0 

1.9 
.82 
.32 
.20 

13.0 
13.6 
14.1 
13.8 

24-30 
24-47 
24-76 
24-94 

Temperature: -65°C to +125°C 
Vibration*: 15G-30G to 2000 Hz 
Shock*: 50G-l00G lor 11 ms 

Contact Rating*: 1.0-3.0 amps; 30 VDC resistive load 
Pull-in Sensitivity: 25 to 2,50 mw 
Dielectric Strength*: 500-1000 VRMS 

'Value depends upon pull-in sensitivity. 

SUB-MINIATURE ROTARY RELAYS* 

4C36-B 
2B36-B 

300 
300 

Temperature: -65°C to +125°C 
Vibration: 30G to 3000 Hz 
Shock: 100G lor 11 ms 

41 
41 

5.1 
5.1 

13.0 
13.0 

Contact Rating: 4C, 5 amp; 28,10 amp 
Pull-In Sensitivity: 500 mw 
Dielectric Strength: 1000 VAC 

26.5 
26.5 

*ALL RELAYS AVAILABLE IN A WIDE VARIETY OF TERMINALS, COILS AND MOUNTINGS 

MUL TIPOLE ROTARY SWITCHES 

SJR and SJL switches are built in ac
cordance with U.S. Navy drawings and 
are listed in the Qualified Products List 
of MIL-S-21604. These switches are ex
tremely reliable under severe environ
mental conditions. Detailed data sheets 
give specifications for the many varia
tions available. Write for them, 

Type 832 is a 15 amp multi pole rotary 
switch offered in a wide variety of circuit 
sequences for instrument, selector and 
control app·lications. A typical applica
tion is in voltmeter-ammeter switching 
circuits for which it can be supplied pre
wired. It has double-wipe, self-cleaning 
silver plated contacts enclosed within 
phenolic sections for high reliability and 
long life. 

STYLE SJL SWITCH 
Couch Type S30 

Type S32 Specifications 

Ratings: 15A _. 600V carry 
lOA -125 VAC, 60 - 400 Hz 
Make and break 

Positions: Positive action, 8 positions 
Sections: 1 to 12 
Poles: 1 to 24 
Dielectric: Strength: 2200 VRMS min. 
Action: Break-belore-make (non-shorting) 

and Make-belore-break (shorting) 

36 RIVER STREET, BOSTON, MASSACHUSETTS 02126 
TELEPHONE (617) 298-4147 

See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2·723 



Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

) e 1. ELECTRONIC SPECIAL TV DIVISION 
_ ... DATRON SYSTEMS INC. I 18900 N.E. Sandy Blvd. I Portland, Oregon 97220 I (Area Code 503) 665-0121 / TWX 910-469-8782 

5 0 N SON SERIES, HALF SIZE TYPE 

2PDT /250 MW PICK-UP I DRY-CIRCUIT TO 2 AMP LOADS / WELDED SEAL 

55N 

79N 

Vo1.2·724 

, 
Coil Max. Pick·Up Adjust· 

Nominal Resist· Voltage ment Prices 
Series Voltage ance +125°C +25°C Schedule 1-24 25·49 

6.0 40 4.2 3.0 
12.0 150 8.3 6.0 A 

11.50 50N 26.5 700 18.0 13.0 250 mw 10.50 
48.0 2500 33.9 24.5 

110.0 10000 69.3 50.0 

SPECIFICATIONS 
Ambient Temperature .............. - 65°C to + 125°C 
Shock ........................................ 100 G's 
Contact Life ............................ 100,000 operations 
Vibration .................................. 20 G's maximum 
Contact Rating ........................ 2.0 Amperes at 28 VDC 
Operate Time ........................... .4.0 Milliseconds maximum 
Release Time ............................ 4.0 Milliseconds maximum 

,'hese balanced·armature, half·size crystal can hermetically·sealed relays 
are especially designed for applications demanding fast operating relays 
with dry·circuit to 2 ampere switching capability. The 50N series is QPL 
to MIL·R·5757F (M5757/9). 

HEADER STYLES 

HOW TO ORDER 
50G BON· 1 • A 700 II I IA!;TO~~N~E~~~T:DNUCLi 

HEAD ER STYLE 
CONTACTS: "N" Resilient 
Bifurcated Construction. 

MOUNTING ARRANGEMENTS 
O-Plain Shell 1-2 Top Studs 3/a/l 
2-Flange-4 Hole-Up '18/1 
3 -Side Bracket 
5-Flange-2 Hole-Up '/8/1 

CLASS B TEMPERATURE (-65°C to +125°C) 
SERIES TYPE (2PDT General Purpose) 

SSN SERIES, HALF SIZE SENSITIVE LATCHING TYPE 

2PDT /90 MW TRANSFER / DRY-CIRCUIT TO 2 AMP LOADS / WELDED SEAL 

Coil Max. Transfer Adjust· 
Nominal Resist· Voltage ment Prices 

Series Voltage ance +125°C +25°C Schedule 1-24 25·49 
3.0 25 2.1 1.5 
6.0 100 4.2 3.0 A 

55N 9.0 300 6.9 5.0 90 mw 30.00 27.00 
12.0 500 9.3 6.7 
26.5 1800 17.6 12.7 

SPECIFICATIONS 
Ambient Temperature ...................... - 65°C to + 125°C 
Shock .................................................. 100 G's 
Contact Life ........................................ 100,000 operations 
Vibration ............................................ 20 G's maximum 
Contact Ratings .................................. 2.0 Amperes 
Operate and Reset Time .................... 5.0 MSEC maximum 

These separate-coil, balanced armature, half-size crystal-can sensitive, 
hermetically·sealed relays are especially designed for applications de· 
manding fast latching relays with dry·circuit to 2 ampere switching capa· 
bility. The 55N series is QPL to MIL·R·5757F (M5757/76). 

79N SERIES, CRYSTAL CAN TYPE 

HEADER STYLES 

'*-iTYLE -1 L-eE- 3 

.187 ±.Of!5 3" +0 _ U 
.- -1/16 0 

r-

HOW TO ORDER 
55G BON - 1 • A • 1.8K II I IADJ~~~N~E~~S:::~E 

HEADER STYLE 
. CONTACTS: "N" Resilient 

Bifurcated Construction. 
MOUNTING ARRANGEMENTS: 

O-Plain Shell 1-2 Top Studs 3/a/l 
2-Flange-4 Hole-Up '/8/1 
3-Side Bracket 
5-Flange-2 Hole-Up '18" 

CLASS B TEMPERATURE (-65°C to +125°C) 

SERIES TYPE (2PDT Latching) 

2PDT / 250 MW PULL-IN I DRY-CIRCUIT TO 3 AMP LOADS / WELDED SEAL 

Coil Max. Pick·Up Adjust· 
Nominal Resist· Voltage ment Prices 

Series Voltage ance +125°C +250 C Schedule j·24 25·49 

6.0 35 4.2 3.0 
12.0 140 8.2 5.9 

79N 26.5 600 17.3 12.9 A 
32.0 1000 22.0 15.9 250 mw 8.00 7.00 
48.0 2500 33.9 24.5 

110.0 10,000 69.3 50.0 

SPECIFICATIONS 
Ambient Temperature .......................................... -65°C to +125°C 
Shock .................................................................... 100 G's 
Contact Life ........................................................ 100,000 operations 
Vibration .............................................................. 20 G's maximum 
Contact Ratings .................................................... 3.0 Amperes 
Operate Time ...................................................... 5.0 Milliseconds maximum 
Release Time ........................................................ 5.0 Milliseconds maximum 

These balanced·armature, crystal·can, hermetically·sealed relays are es· 
pecially designed for applications demanding fast operating relays with 
dry·circuit to 3 ampere switching capability. The 79N series is QPL to 
MIL·R·5757F (M5757/1O). 

HEADER STYLES 

-*---~LE-I -*---~E-3 ,...-*,:--~TYLE-4 
.199/.17~ _U 3,,+1132 U !'::.I!. ~ 
.-- -0 0 ~ I 

..--- ~ .00' 
T .060 .072 

HOW TO ORDER 
79G BON· 1 • A • 600 II T T em RESISTANCE 

ADJUSTMENT SCHEDULE 

HEADER STYLE I g.ONTACTS: "N" Resilient . Bifurcated 
tonstruction 

MOUNTING ARRANGEMENTS: 
O-Plain Shell 
3 - Side Bracket 
4 - 2 Side Studs 3fa" 
5-Flange-Up '18" 

CLASS B TEMPERATURE (-65°C to +1250 C) 

SERIES TYPE (2PDT General Purpose) 

CATALOG PAGES: (Vol.1·301 to 1·972) (Vo1.2·301 to 2·1196) (Vo1.3·301 to 3·1420) eem/1973 



SEC. 4500 • RELAYS 

I e) ELECTRONIC SPECIAL TV DIVISION 
.... _ ........... " DATRDN SYSTEMS INC. I 18900 N.E. Sandy Blvd. I Portland, Oregon 97220 /. (Area Code 503) 665-0121 I TWX 910-469-8782 

71N 71N SERIES, MICRO-MINIATURE SENSITIVE TYPE 

2PDT 1 40 MW PULL-IN 1 DRY-CIRCUIT TO 2 AMP LOADS I WELDED SEAL 

Max. Min. 
Pick-Up Drop-Out 

Coil Current Currant Adjust-
Nominal Resist· -65°C- -65°C- ment Prices 

Series Voltage ance +125°C +125°C Schedule 1·24 25·49 

3.6 100 20.0 2.00 
6.0 200 14.2 1.42 A 

71N 9.0 500 9.0 0.90 40 mw 13.50 10.00 
12.0 1000 6.3 0.63 
26.5 5000 2.8 0.28 

SPECIFICATIONS 
Ambient Temperature ...................................... - 65°C to + 125°C 
Shock ................................................................ 50 G's 
Contact Life ...................................................... 100,000 operations 
Vibration .......................................................... 20 G's maximum 
Contact Ratings ................................................ 2.0 Amperes 
Operate Time .................................................... 15.0 Milliseconds maximum 
Release Time .................................................... 10.0 Milliseconds maximum 

These balanced·armature, micro·miniature, sensitive, hermetically·sealed 
relays are especially designed for applications requiring low coil power 
Input with dry·circuit to 2 ampere switching capability. Meet and exceed 
the requrements of MIL-D-5757F (M5757/13). 

~~ 
~4J) 

HEADER STYLES *---iTYlE - ' 1-~E~3 ,...i,;:--~T'(L£-4 
,199/.175 3"+ 10/32 U ~I! ~ - .........., 
,-- .-0 ~ .052 

.060 .on 

HOW TO ORDER 
71 G BON· 1 • A 5K 

T ITT IU~:E~~s~~::~~~E I HEADER STYLE 

CONTACTS: "N" Resilient Construction 

MOUNTING ARRANGEMENTS: 
O-Plain Shell 
3-Side Bracket 
4-2 Side Studs '1'8" 
5-Flange-Up'l8" 

CLASS B TEMPERATURE (-65°C to + 125°C) 

SERIES TYPE (2PDT Sensitive) 

9 3 ' 93 SERIES, MICRO-MINIATURE HIGH CURRENT TYPE 

2PDT 1500 MW PULL-IN 110 AMPERE LOADS 

6aN 

eem/1973 

Nom· Coil Max. Pick·Up Adjust· 
inal Resist- Voltage ment Prices 

Series Voltage ance +125OC +25°C Schedule 1-24 25·49 

6.0 16 4.35 3.0 
12.0 65 8.35 5.8 X 

93 26.5 300 18.0 12.5 500 mw 18.75 16.50 
48.0 950 37.0 22.0 

110.0 5500 I 75.0 53.0 

SPECIFICATIONS 
Ambient Temperature ................................ - 65°C to + 125°C 
Shock .......................................................... 50 G's for 11.0 ±1.0 Millisecond 
Contact life .............................................. 100,000 operations 
Vibration .................................................... 20 G's maximum 
Contact Ratings ........................................ 10.0 Amperes 
Operate Time ............................................ 7.0 Milliseconds maximum 
Release Time ............................................ 3.0. MSEC. maximum 

These balanced·armature microminiature, hermetically·sealed relays are 
especially designed for applications requiring low coil power input with 
10 ampere switching capability. Meet and exceed the requirements of 
MIL·R·5757F (M5757/23). 

*Also available in Latching Series 94. 

68N SERIES, CRYSTAL CAN TYPE 

2PDT I 300 MW PULL-IN 1 DRY-CIRCUIT TO 2 AMP LOADS 

Co:1 Max. Pick-Up Adjust-
Nominal Resist- Voltage ment Prices 

Series Voltage ance +125°C +25°C Schedule 1·24 25·49 

6.0 35 4.4 3.2 
12.0 140 9.0 6.5 A 

6SN 26.5 552 18.0 13.0 300 mw 12.00 10.00 
72.0 5000 53.7 38.8 

110.0 10,000 76.2 55.0 

SPECIFICATIONS 
Ambient Temperature .............. - 65°C to + 125°C 
Shock ........................................ 50 G's 
Contact Life .............................. 100,000 operations 
Vibration .................................. 30 G's maximum 
Contact Ratings ........................ 3.0 Amperes 
Operate Time .......................... 5.0 Milliseconds maximum 
Release Time ............................ 5.0 Milliseconds maximum 

These balanced-armature crysta I-can, hermetically-sea led relays are es· 
pecially designed for applications demanding fast operating relays with 
2 amperes switching capabilities. Meet and exceed the requirements of 
MIL-R-5757D. 

HEADER STYLES 

HOW TO ORDER 
93G B 0·I·X-300 I T 'T T COIL RESISTANCE 

ADJUSTMENT SCHEDULE 
HEADER STYlE 

MOUNTING ARRANGEMENTS: 
O-Plain Shell 
3-Side Bracket 
4-2 Side Studs %" 

61-Flange-Up'/. 
CLASS B TEMPERATURE (-65°C to +125°C) 

SERIES TYPE (2PDT High Current) 

HEADER STYLES 

L-~[.I ~I.!:!.!:[-! i.~!:::..[TYL[-" 
.111 t.OI~ _U 3" -1/16 U ...,Ii ~ 

..---- n + non 1 7 ..-- m MIN 

HOW TO ORDER 
68GBON·l·A·552 

'-1 1 T T C;;( RESISTANCE I ADJUSTMENT SCHEDULE 
HEADER STYLE 

CONTACTS: UN" Resilient Bifurcated 
Construction 

MOUNTING ARRANGEMENTS: 
O-Plain Shell 
3-Side Bracket 
4-2 Side Studs %" 
5 - Flange - Up '18" 

CLASS B TEMPERATURE (-65°C to + 125°C) 
SERIES TYPE (2PDT General Purpose) 

See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2·725 



Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

J e)ELECTRONIC SPECIALTY DIVISION 
"' _____ l1li .. " DATRDN SYSTEMS INC. / 18900 N.E. Sandy Blvd. / Portland, Oregon 97220 / (Area Code 503) 665-0121 / TWX 910-469-8782 

90 N 90N SERIES, MICRO-MINIATURE SENSITIVE 

. 4PDT /80 MW PULL-IN / DRY-CIRCUIT TO 3 AMP LOADS 

TYPE 

-r Max. Min. 
Pick-Up Drop·Out 

Coil Current Current Adjust-
Nominal Resist· -65OClo -65°Cto ment Prices 

Series Voltage ance +125OC +125°C Schedule 1·24 25:49 

6.0 100 28.3 2.83 
9.0 200 20.0 2.00 A 

90N 12.0 500 12.6 1.26 80 mw 35.00 32.00 
26.5 2000 6.3 0.63 
48.0 8000 3.1 0.31 

SPECIFICATIONS 
Ambient Temperature ................. - 65°C to + 125°C 
Shock ........................................... 50 G's 
Contact Life ................................. .100,000 operations 
Vibration ....................................... 20 G's maximum 
Contact Ratings ........................... 3.0 Amperes 
Operate Time ............................... 20.0 Milliseconds maximuml90N) 
Release Time ............................... 5.0 Milliseconds maximum (90N) 
Operate and Reset Time .............. 9.0 Milliseconds maximum (92N) 

These balanced·armature, microminiature, hermetically·sealed relays are 
especially designed for applications requiring low coil power input with 
dry·circuit to 3 ampere switching capabilly. Meet and exceed the reo 
quirements of Mll·R·5757D. 

Co:! Max. Transfer Adjust-
Nominal Resist· Voltage ment Prices 

Series Voltage ance + 125°C + 25°C Schedule 1-24 25-49 

3.6 50 2.8 2.0 
6.,0 100 3.9 2.8 A 

92N 9.0 250 6.2 4.5 80 mw 45.00 42.00 
12.0 500 8.7 6.3 
26.5 2000 17.5 12.6 

HOW TO ORDER 
90H 

92H B 0 I' . t . t .J ""'''~" 
I ADJUSTMENT SCHEDULE 

HEADER STYLE 
CONTACTS: "N" Resilient Bifurcated 
Construction 

MOUNTING ARRANGEMENTS: 
O-Plain Shell 
3-Side Bracket 
4- 2 Side Studs 3/8" 

16-Flange- Bottom Flush 
CLASS B TEMPERATURE (-65°C to +1250C) 

SERIES TYPE (4PDT Sensitive Latching) 

c 
W 
N 

" 0: 
W 
Z 
W 

I

'" ~ 

9 '2 N 92N SERIES, MICRO-MINIATURE SENSITIVE LATCHING TYPE 
4PDT /80 MW TRANSFER / DRY-CIRCUIT TO 3 AMP LOADS 

lOON 

l02N 
Vol.2·72S 

lOON SERIES, MICRO-MINIATURE SENSITIVE TYPE 

SPDT /150 MW PULL-IN / DRY-CIRCUIT TO 3 AMP LOADS 

Max. Min. 
Pick· Up Drop·Out 

Nom- Coil Current Current Adjust-
inal Resist· -65°C- -65°Cto ment Prices 

Series Voltage ance +125"C +125°C Schedule 1·24 25·49 

3.6 20 86.6 8.66 
6.0 50 54.8 5.48 
9.0 100 38.7 3.87 A 

lOON 12.0 200 27.4 2.74 150 mw 46.00 37.00 
26.5 1000 12.2 1.22 
48.0 4000 6.1 0.61 

SPECIFICATIONS 
Ambient Temperature ......................... - 65°C to + 1250C 
Shock ................................................... 50 G's 
Contact Life ......................................... 100,000 operations 
Vibration ............................................. 20 G's maximum 
Contact Ratings ................................... 3.0 Amperes 
Operate Time ....................................... 18.0 Milliseconds maximum above (lOON) 
Release Time ....................................... 5.0 Milliseconds maximum (lOON) 
Operate and Reset Time .................. 8.0 Milliseconds maximum (102N) 

These microminiature, hermetically·sealed relays are especially designed 
for applications requiring low coil power input with dry·circuit to 3 am
pere switching capability. Meet and exceed the requirements of MIL-R· 
57570. 

Nom- Coil Max. Transfer Adjust-
inal Resist- Voltage ment Prices 

Series Voltage ance +125"C +25°C Schedule 1-24 25·49 

3.6 25 2.6 1.9 
6.0 50 3.7 2.7 
9.0 100 5.4 3.9 A 

102N 12.0 250 8.5 6.1 150 mw 54.00 48.00 
26.5 1000 17.0 12.3 
48.0 4000 33.9 24.5 

lOON I02N 

HE AOER STYLES 

*---~E-I ~~E-3 ~~tTYL£-4 
.187 :!:.OI5 _U 3" ~~16 U ~Ii ~ , 
,- ...--D .~ 070 

.060 MIN 

HOW TO ORDER 
IDOl 

o 
W 
N 

" 0: 
W 
Z 
W 

... 
<J> 

" .J 

1021 B I' t· r . .t::!;~;::::: I HEADER STYLE 

CONTACTS: "N" ReSilient Bifurcated 
Construction 

MOUNTING ARRANGEMENTS: 
O-Plain Shell 
3-Side Bracket 

17 - 3 Side Studs %" 
16-Flange-Bottom Flush 

CLASS B TEMPERATURE (-65°C to +1250C) 

SERIES TYPE (6PDT Sensitive Latching) 

l02N SERIES, MICRO-MINIATURE SENSITIVE LATCHING TYPE 

SPDT /150 MW TRANSFER / DRY-CIRCUIT TO 3 AMP LOADS 

CATALOG PAGES: jVol.1·301 to 1·972) (VoI.2·301 to 2'1196) (VoL3'301 to 3,142.0) eem/1973 
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103 

104 
30 

103 SERIES, MICRO·MINIATURE HIGH CURRENT TYPE 

4PDT / 1000 MW PULL·IN / 10 AMP LOADS 

r'~ 
Nom· Coil Max. Pick·Up Adjust· 
inal R"sist· Voltage ment Prices 

Series Voltage ance +125 OC +25OC Schedule 1·24 25·49 !!' C3 
6.0 8 4.35 3.0 

~: 12.0 32 8.35 5.8 X 
103 26.5 150 18.0 12.5 1000 mw 37.00 29.00 

48.5 475 37.0 22.0 
110.0 2750 75.0 53.0 

SPECIFICATIONS 103 
Ambient Temperature ........................................ - 65°C to + 125°C 
Shock .................................................................... 50 G's 
Contact Life .......................................................... 100,000 operations 
Vibration .............................................................. 20 G's maximum 
Contact Ratings .................................................... 10.0 Amperes 
Operate Time ...................................................... 8.0 Milliseconds maximum (103) 
Release Time ...................................................... 5.0 Milliseconds maximum (103) 
Operate and Reset Time.. .. ...... 9.0 Milliseconds maximum (104) 

o .., 
N 

to 
a: 
w 
z .., 
... 
<II .. 
..J 

HEADER STYLES 

HOWTO ORDER 
103H 
104H B o 1 • X • 250 

104 

These balanced·armature micro·miniature, hermetically·sealed relays are 
especially designed for applications requiring low coil power input with 
10 ampere switching capability. Meet and exceed the requirements of 
MIL·R·5757D, type designation RY·4XX4B4. 

Nom· Coil Max. Transfer Adjust· 
inal Resist· Voltage ment Prices 

Series Voltage ance +125°C +25°C Schedule 1·24 25·49 
3.0 10 2.4 1.7 
9.0 60 6.0 4.3 A 

104 12.0 125 8.5 6.1 300 mw 45.00 38.00 

I T T T COIL RESISTANCE 
ADJUSTMENT SCHEDULE 

HEADER STYLE 

MOUNTING ARRANGEMENTS: 
0- Plain Shell 
3-Side Bracket 

17-3 Side Studs 3t1l" 
16-Flange-Bottom Flush 

26.5 500 
72.0 5000 

17.0 
53.7 

12.3 
38.8 

CLASS B TEMPERATURE (-65°C to +1250 C) 
SERIES TYPE (4PDT High Current Latching) 

104 SERIES, MICRO-MINIATURE HIGH CURRENT LATCHING TYPE 

4PDT /300 MW TRANSFER / 10 AMP LOADS 

30 SERIES TIME DELAY, 2 AND 10 AMP CONTACT LOADS 

lPDT·4PDT DELAY OPERATE/RELEASE 
SPECIFICATIONS 

10 AMP LOADS 10 AMP LOADS 2 AMP LOADS 
30·1 Series, Delay on Operate Relay 
30·2 Series, Delay on Release Relay 

30·3 Series, Delay on Operate Relay 
30·4 Series, Delay on Release Relay 

5.5 Ounces Maximum .................................................... Weight ...................................................... 4.0 Ounces Maximum 
Black Lacquer ................................................................ Case Finish ................................................................ Black Lacquer 
30 G's for 11.0 ±1.0 Milliseconds .............................. Shock .............................. 30 G's for 11.0 ±1.0 Milliseconds 
50,000 Operations Min., 100,000 Operations Available.. Contact Life ........................................ 100,000 Operations Minimum 
10 G's 5 to 500 Hz ........................................................ Vibration .......................................................... 10 G's 5 to 500 Hz 
80,000 Ft. ........................................................................ Altitude ........................................................................ 80,000 Ft. 
500 VRMS (Coil Circuit to Case), 1000 VRMS 500 VRMS (Coil Circuit to Case and Open Contacts), 

(All Other Combinations) .......................................... Dielectric Strength .......................... 1000 VRMS (All Other Combinations) 
18 to 30 VDC .................................................................. Operating Voltage ......................................................... 18 to 30 VDC 
28 VDC ............................................................................ Nominal Voltage ................................................................... 28 VDC 
50 Milliseconds Maximum ....... Release Time ................................... 50 Milliseconds Maximum 
2.0 Milliseconds Maximum ..... ......................... ............ Contact Bounce ......................................... 2.0 Milliseconds Maximum 
- 55°C to + 125°C ...................................................... Operating Temp. Range ....................................................... - 55°C to + 125°C 
±5 % at 25°C, 18 to 30 VDC ±5% at 25°C, 18 to 30 VDC 
±10% Over Entire Range of Rated Voltage ±1O% Over Entire Range of Rated Voltage 

and Temperature ......... ................................. Timing Tolerance .............................................. and Temperature 
0.2 to 180 Seconds, Fixed .............................. Time Delay Range ............................. 0.2 to 90 Seconds, Fixed 
Mil· STD . 704 Tr~~;;:~:e~o~~r ............................................. MIL· STD ·704 

50 Milliseconds Maximum to Repeat Delay 50 Milliseconds Maximum to Repeat Delay within 
within 90% of First Cycle ........... ................... Recycle Time ........................................................ 90% of First Cyele 

Max. Operating Current 
at 28 VDC, 25°C 

A. 30·31, 30·32: 75 Milliamperes 
100 Milliamperes 

A. 30·11,30·12, 100 Milliamperes 
200 Milliamperes B. 30·13, 30·14: 

C. 30·21, 30·22: 100 Milliamperes, Supply 
20 Milliamperes, Signal 

D. 30·23, 200 Milliamperes, Supply 
30 Milliamperes, Signal 

CIRCUU; DIAGR~ ~! 

0~ .~ (§) 
~ 6Q) ~}0 
2 TO r'® @ ~4@~ 

+2~.JD.~ ~~ 
+28vDcon3002serieSr 2 PDT 7 4 PDT 

SP'" '" 30·' sO"" ~ 6 COM 00:2 <f .(i) 

+28VOC
3 

,,0;) ~@ ~~~ 
5fG 2 ® ~ ........ ~_ 

JD. 9 'fDC \V - L' (!) 
/ COM..(!).W 

+28 VDC on 30·4 Series 2 PDT 4 PDT 
Spare on 30·3 Series 

B. 30·33, 30·34: 
C. 30·41, 30·42: 

D. 30·43: 

75 Milliamperes, Supply 
5 Milliamperes, Signal 

100 Milliamperes, Supply 
5 Milliamperes, Signal 

HOW TO ORDER 
10 AMP LOADS 

30 • 12 • 750 1 0 

--l-[-llSPECIAL REQUIREMENtS o is Standard, 125°C' 
9 is - 54°C to + 105°C 
8 is -54°C to +85°C 

NUMBER OF ZERDS FOLLOWING (Time Multiplier) 
DPERATE TIME IN MILLISECONDS 

NUMBER OF POLES 
30·1 DELAY ON OPERATE (10 amp contacts) 
30·2 DELAY ON RELEASE (10 amp contacts) 
30·3 DELAY ON OPERATE (2 amp contacts) 
30·4 DELAY ON RELEASE (2 amp contacts) 

See YELLOW SECTION for Local ',ales and Distributors' Offices Vol.2 0 727 
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J '1 ELECTRONIC SPECIAL TV DIVISION 
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25 25 SERIES, TIME DELAY 

2PDT / 3PDT 10 AMP LOAD 
Input Voltages and Limits 

Steady State Prices 
Series Nominal Minimum Maximum Nom. Current 1·9 10·24 

24 VAC 20 VAC 28 VAC 20 MA 
120 VAC 105 VAC 130 VAC 35 MA 

25 220 VAC 208 VAC 330 VAC 35 MA 21.50 18.50 
24VDC 20VDC 32VDC 20 MA 
48VOC 41 VDC 55VDC 20 MA 

SPECIFICATIONS 
Temperature Range .......................................... Operating -10°C to +550 C 
Contact Rating ................................................... 10.0 Amperes @ 120 VRMS 
Repeatability .................................................... ±2% 
Accuracy ............................................................ ±10% 
Reset Time ........................................................ 150 Milliseconds 
Recycle Time .................................................... 150 Milliseconds 
Polarity Protection .......................................... Yes 
Timing Range .................................................... Adjustable/Fixed 

.5 - 30 se~onds 1.0· 300 seconds 

LH LH SERIES, REED RELAY 

SPST N.D. AND S COIL DATA PDT 
Nominal Coil Resistance Max. Pick-up Min. Drop·out 

Coil Voltage -1-10% Voltage @ 25°C Voltage @ 25°C 

5 110 4.0 .40 
6 145 4.8 .48 

12 575 9.6 .96 
24 1100 19.0 1.9 
48 4700 38.0 3.8 

SPECI.FICATIONS 
Temperature Range .......................................... - 55°C to +85°C 

, ~l 
~o~ ~~Q~~ 
~4J ~~ 

+ + 

HOW TO OROER 

.!!..~'.~2·t·t . A-FlXE. 
B - ADJUSTABLE (KNOB) 

1- AS SPECIFIED (in seconds) 
2 - .5 • 30 SECONDS 
3 - 1.0 • 300 SECONDS 

NUMBER OF POLES 
2-2PDT 
3-3PDT 

NPUT VOLTAGE 
. 1- 24 VAC 

2-120 VAC 
3-220 VAC 
4- 24VDC 
5- 48 VDe 

SERIES 
HYDRIC TIME DELAY 
(DELAY ON OPERATE) 

PRINTED CIRCUIT PATTERN 
LH30 LH20 LH10 

:-------E ~ :U 
LH30-1A'* -0* LH20-1A -0' LH10-1A" -0* 

E:-----£ ~E : ~.: E 

LH30-1A" -2' LH20-1A ** ·2' LH10·1A *' -2' 

.. ;=>--E ~ 5~ : ~ 

LH30·1C·* ·0' LH20-1C*' -0' LHlO-C" -0' 

E P'----E ~ E s=t:: E 
~ 

.LH30-C" -2* LH20·1C·· -2 * LH10-1C** -2' 

\ 

Insulation Resistance ...................................... 1000 Megohms min. @ 250C 
Vibration .......................................................... 20 G's to 2000 Hz NOTES: 

3. *Contact Indicator. 

L G LG SERIES, 

Vol.2·728 

Shock ................................................................ 30 G's 
CapaCitance ...................................................... 2 Picofarads typo 
Contact Configuration ...................................... Form A (SPST N.D.) 

Form C (SPOT) 
Designed for low-cost switching applications, the LH series reed relay is 
rugged and reliable. Completely encapsulated and available, with axial 
leads or Radial leads (for PC mounting), for immediate shipment from 
stock or local distributor. Custom designs per your specifications are also 
available upon request. 

TYPICAL REED CHARACTERISTICS 
Min. Lite Initial Dielee-

Expectancy Contact Max. Max. tric 
Reed Max. Initial (Operations Resis- Operate Release Strength 

Capsule Con- Contact x 10') tance Time Time Cont.-
Desig- tact Rating Low (milli- (micro- (micro- Cont. 
nation Contig. Amps Power Rated Level ohms) sec) Sec) (Volts) 

S A .500 lOW 10 100 500 450 50 200 
S C .250 3W 2 50 500 350 250 150 
R A .500 lOW 20 100 100 450 50 200 
R C .250 3W 5 50 100 350 250 150 

REED RELAY 

COIL SELECTION TABLEt 

Power (MW sensitivity)' 
Coil Voltage (~.C.) 

tNon-standard coil voltages· and degrees of sensitivity may be specified 
for multiple packages that utilize common or individual coils. 

'Less power consumption, through careful design and :the winding of 
fine wire, results in greater efficiency and lower temperature rise. 

SPECIFICATIONS 
Temperature Range .......................................... - 55°C to + 85°C 
Insulation Resistance ...................................... 1000 Megohms min. @ 25°C 
Vibration .......................................................... 30 G's to 2000 Hz 
Shock ................................................................ 100 G's 
Ovenoltage ...................................................... 100 % 

TYPICAL REED CHARACTERISTICS - LG SERIES 
Min. Life Initial Dielec-

Expectancy Contact Max. Max. tric 
Reed Max. Initial (Operations Resis- Operate Release Strength 

Capsule Con- Contact xl') tance Time Time Cont.-
Desig- .tact Rating Low (milli- (micro- (micro- Cant. 
nation Contig. Amps Power Rated Level ohms) sec) sec) (Volts) 

s A .50 lOW 20 100 100 450 50 400 
S C .25 3W 5 50 150 350 250 250 
M A 1.0 28W 50 SOO 50 2000 1000 1000 

1. E: Electrostatic shield to be 
grounded. 4. "Coil voltage 

indicator. 2. Electromagnetic 
shielding is available. 

HOW TO ORDER r' H " • 1 ]' I" . [' IS 1mClAL INDICAlOR, WHEN APPLICABLE. C - COAX SWITCH 0 - DIODE COil SUPPRESSION 
H-HIGH VOLTAGE SWITCH 

EED SWITCH CONTACT MATERIAL: 
S-STANOARD, (.500 OHM MAX, CONT. RES.) 
R~SP[CIAl' (150 OHM MAX CONT RES) 
G-GOLD . M-MERCURY Y"":"'TUNGSTEN 

HIElDINDICATOR; 
O-NOSHIElD 2-ElECTRO·STATICSHIElD 
1 - ElECTRO·MAGNETIC 3- ELECTRO·MAGNETIC & 

SHIELD STATlCSHIELDS 
NOMINAL VOLTAGE EXPRESSED IN TWO DIGITS: 06- SVDC 

12-12VDC 
CONTACT FORM, A-MAKE C-BREAK·MAKE 

NUMBER OF REED SWITCHES 
-GRtDSPACING: O-.100"CENTERS,RADIAl '2-.200 lt CENTERS, RADIAL 

..tOIL PIN LOCATlON,l ;--.:I~~;~g!~~ER:~~~~~ S~DZ~~~SITE ENDS 
3-SAMEEND,OPPOSITESIDES 

BASIC MODEL LH .300 HIGH BY .990 LONG, REED RELAY WITH SELF LEADS 

WIDTH AND CONTACT CONFIGURATION 

I 

.flW" Common Coils Individual Coils 
.3 1A 1A 
.4 2A lB 
.5 IA 1A. Ie • 2B 2C 2A 
.7 

" 
4A (2A, 2C)* ~~ H~' t~l: SA C2A 28\* 38 3C 

.9 ~~ ~~~~ ~gl: ~~ H~' ~~~: 
1.3 lOA (SA, ~tI, 1C)' ~~ (1~, 1B, 2C)* 

78 (4A, 2B, 2C)* 7C 

HOW TO ORDER , " llt.. SPECIALINDICATDR.WHEN-APPLlCo\BLE .• C_COAXSWITCfI 
D_DIODEOHMSUPPRESSION 

r = rl~H~~T:fMWITCH 
REED SWITCH CONTACT MAlERIAL: 

S-STANDARD, .100 OflM MAX. CONTACT RES 
R_SPECIAL: .5000flM MAX. CONTACT RfS. 
G-GOLD R-RHODIUM 
M_MERCURV T-TUNGSTEN 

COIL 
1 . I SHiElD 
~ , 
, ~~~;;~~!~J,~'~. 

L-___ ..wOMINAL VOLTAGE EXPRESSED IN TWO DIGITS: ~~ = I: :gf 
L-_--'-_-'CONTACT FORM. A - MAME 8 - 8REAK C - BREAK· MAKE 

GRJD_S~t&~1itNTERS RAOIAl 3 _ 300" CENTERS, RADIAL 6 - .ISO" CENTERS, AXIIIL 
1-.150"CENTERS:RADIAl ·4-.40D"CENTERS. RAOIAl, 7_.200H CENTERS, AXIAL 
2_.200"CFI'ITFRS.RAOIAl5_.100HCENTERS.AXIAl 9_0TH£R 

10TH OF RELAY IN TENTHS OF INCH 

BASIC MODEL .285 HIGH BY 1.000 LONG. LEIIO FRAME:TRANSf~R MOLDED 

CATALOG PAGES: (Y01.1·301 til 1·972) (Y01.2·301 to 2·1196) (Y01.3·301 to 3-1420) eem/1973 
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) .) ELECTRONIC SPECIAL TV DIVISION 
DATRON SYSTEMS INC. I 18900 N.E. Sandy Blvd. I Portland, Oregon 97220 I (Area Code 503) 665-0121 I TWX 910-469-8782 

LM 

, 

LT 

eem/1973 

F SERIES FULL SIZE COAXIAL RELAY 
H SERIES HALF SIZE COAXIAL RELAY 

250 MW PULL-IN (WELDED SEAL) 

F SERIES FULL SIZE COAXIAL 

Coil Rated Maximum Maximum 
Resistance Operate Pickup Drop-Out 

DC Ohms Voltage Voltage Voltage 
+25OC Nom. Max. +125°C +25°C +125°C +25°C 

35 6.0 7.9 4.2 3.0 2.1 1.5 
140 12.0 16.0 8.2 5.9 4.2 3.0 
600 26.5 32.2 17.3 12.5 8.7 6.3 

SPECIFICATIONS 
Ambient Temperature ..............•......•...... - 65°C to + 125°C 

Minimum 
Drop-Out 
Voltage 

+25°C 65°C 
0.5 0.3 

1.0 0.6 
2.3 1.5 

Shock ..............••.......•.............................. 100 G's for 11.0 ±2.0 Milliseconds 
Vibration .••..............•..............•............... 20 G's max. @ 56·2000 Hz 
Contact Life ............................................ R.F. (depends on VSWR) 
Contact Rating •..............•...................... R.F. 50 Watts 
Frequency Range .................................... To 500 MHz 
VSWR ...............................•...................... <1:1.1 typical 
Insertion Loss ...............•........•............... 0.16 DB typical 
Crosstalk ........••.......................•............... 50 DB typical 
Characteristic Impedance ...•••........•..... 50 Ohms 

H SERIES HALF SIZE COAXIAL 

LM SERIES REED RELAY 

SPST NO 

STANDARD COIL DATA 

Nominal Coil Coil Resistance Maximum Pick-up Minimum Drop·Out 
Voltage +10% Voltage at 25°C Voltage at 25°C 
(T'L) 5 3.30 4.0 .40 

6 180 4.8 .48 
12 750 9.6 .96 
24 2300 19.0 1.9 

SPECIFICATIONS 
Temperature Range ............•......••......... - 55°C to + 85°C 
Insulation Resistance ........•.......••.......... 1000 Megohms min. @ 25°C 
Vibration .....••......••......•......................••.. 20 G's @ 2000 Hz 
Shock ...................................................... 30 G's 
Coil Overvoltage .................................... 100% 
Capacitance ............................................ 2 Picofarads typical 

STANDARD TERMINALS 

SOLDER-HOOK COAXIAL LEAD 

'~~~4 ~ .• o·r T 
.112,.,015 I 
~ l .. ·" . .,u 
• 072 CA ILE,' INCH 

MaTI: i 
A\.L, TI:'UIINAL DIANITE'" A"I .010 .... 001 TV ... 

~ 
~. 

Also available with rigid, formed c03)(ial cable, 
for direct mounting on PC boards or hi-density 
packaging 

HOW TO ORDER 
H 13 - 35 • 700 2 

11 -
1 

-I lPECIAL NUMBER (Includes special 
Adjustments, cable and connector 
variations) 

COIL RESISTANCE 
H EADER STYLE - 35 - SPOT: RF, SPOT: Aux. 

36 - OPDT: RF 
MOUNTING ARRANGEMENT - Flange 5, 13, 

RELAY SERIES - H - Half Size Side Bracket, 3 
F - Full Size 

LM'" LM20 

1.T"~I."ol<'""""' .... "elh.'.; ..... co"n.OI; ... arl.l .... 
.." .... IIO.Oo'(_!, 

2.. E.E.ec" ........ 'n.I" ...... ndlO"""' ... 

LMIO 

TYPICAL REED CHARACTERISTICS ICMOOEL:llol.3QOH,thh.915Lo"ll.""dRoIoY w,tt.SoIfL_ 

Reed 
Initial Contact Minimum Life Expectancy 

Initial Max. Max. Max. Dielectricl 
Capsule Contact Contact Operate Release Strength 
Oesig- Contact Rating Max. (operations x 10') Resistance Bounce Time Time 
nation Config. Amps I Power Rated I Intermed. Low Level (milliohms) (microsec.) (miclosec) (micrilsec 

ont.-cont.i (volts) 

S A .500 I 
R A .500 I 

SERIES TIME DELAY RELAY 

MUL TIPOLE TIME DELAY 

lOW 10 I 30 
lOW 20 I 50 

TYPICAL SWITCHING CHARACTERISTIC 

Initial 
Operate 

Initial Time Contact Minimum Life Contact Includ-Rating Expectancy Resist- ing 
Max. (Operation x 10') ance Bounce 

Contact Inter- .Low (milli- (milli-
Contig. Amps Power Rated med. Le~el ohms) sec) 

SPST NO. .500 lOW 20 50 100 100 1.0 
SPST NC. .500 lOW 20 50 100 100 1.0 
SPOT .250 3W 5 10 50 150 NO.1.0 
OPOT NC.1.5 

SPECIFICATIONS 

I 100 

I 100 

Dielec- Maxi-
tric muln 

~!rength Switch-
Cont.- ing 
Cant. Voltage 
(volts) (VDC) 

400 200 
400 200 
250 28 

Temperature Range .................................................. ooC to +60oC 
Reset Time .............................................................. 60 M.S. 
Recycle Time .......................................................... 60 M.S. 
Timing Range .......................................................... Fixed delay.1 to 120 sec. 
Repeatability .......................................................... ±2% 
Accuracy Over Voltage and Temperature Rarige .... ±10% 

500 350 450 50 350 
100 350 450 50 400 

'0 
:: :::A~~~ __ AECN~ :: . . 

LT-X-XXX-F 

HOW TO ORDER 
LT·1-05·f.I·) ill SPECIALR""".".'''''';'' '.m'" 

~: ~~~~I!i~i~~e~f~y 
Minimum del~y 100 Milliseconds 

OMINAtCOJlVOtTAGE-05-5VDC 
D6-6VOC 
12-12VDC 
24-24VDC 
48-48VDC 

CONTACT CONfiGURATION - i: f~g~ 
3·2PSTNO 
4· IIJST NO 
5-1PSTNC 

SERIES TYI'E-Tlme Delay 

J 
I 

See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2·729 



Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

1. VOLTAGE MONITORS 
VOLTAGE BAND MONITOR/RELAY • VB SERIES 
The VB SERIES offers protection to equipment which is re
quired to operate between two voltage limits. The solid state 
monitor determines pre-selected under or over. voltage con
ditions and de-energizes an internal lOA DPDT relay if these 

limits are exceeded. The VB SERIES is equipped with a time 
delay to accommodate start-up transients. Both A.C. and D.C 
units are available. 

~o~ C.~. INPU) 
+ 1 "'VOLTAGE T 1_ 

(D.C. POLARITY INDICATED) 

RESPONSE TIME: Pickup: 30m. sec. Drop·out: O.S sec. 
TEMPERATURE: Operating: ooC to +55°C 

Storage: -4SoC to+8SoC 
RATED OUTPUT: DPDT Relay 

lOA @ 24VDC or 120VAC - SA @ 240VAC Resistive 
POWER REQUIRED: 3 Watts (Approx.) 
ENCLOSURE: A. 1.75 x 2.38 x 2.88 H. Drop·out time 

to 2.S sec. In "A" enclosure, to S.O sec. In "F" en· 
closure available on request. 

~."~"~'. ,tct. ••• 
III ..... " 

_..-AlYOLJ'ACIE 

... ,_ •• t . . 
,Ic •• " 

\.OW VCl.TMiE 

OVER VOLT· UNDER VOLT MONITOR/RELAY • UO SERIES . 

AC KNOB ADJUSTABLE' 

Nominal 
Catalog No. Voltage 

VBA· 24·AKA 24VAC 
VBA·120·AKA 120VAC 
VBA··208·AKA 208VAC 
VBA·240·AKA 240VAC 

DC KNOB ADJUSTABLE' 

VBA· 12·DKA 12VDC 
VBA· 24·DKA 24VDC 
VBA· 28·DKA 28VDC 
VBA· 48·DKA 48VDC 
VBA·110·DKA HOVDC 
VBA·240·DKF 240VDC 
VBA·305·DKF 30SVDC 

Lo·Limit Hi-Limit H71st• 
Pick-up Pi.ck·up Va tage 

19·24 24-29 2 
90·120 120·150 5 

18S·208 208·240 8 
200·240. 240·270 10 

10·12 12-1S 1 
19·24 24·29 1 
22·28 28·34, 1 
38·48 48·S8 2 
85-110 110·135 S 

200·240 240·270 10 
250·305 305·360 10 

The UO SERIES consists of a solid state voltage detector that 
senses a voltage greater than a pre-set "pick-up" voltage and 
causes an internal DPDT relay to operate. When the voltage 
drops to the pre-set level, the output relay will de-energize. 

A hysteresis is set into each unit to allow a differential be
tween pick-up and drop-out. UO SERIES, adjustable, close 
differential relays also available. Both A.C. and D.C. units 

RESPONSE TIME: Pickup: 30m. sec. Drop· 
out: 0.5 sec. 

TEMPERATURE: Operating: 0° to +55°C 
Storage: -45Co to +850 C 

RATED OUTPUT: OPOT Relay 
lOA @ 24VDC or 120VAC - 5A @ 
240 VAC Resistive. 

, available. 
POWER REQUIRED: 3 Watts (Approx.) 
ENCLOSURE: A. 1.75 x 2.38 x 2.88 H. 

Drop·out time to 2.5 sec. in "A" en· 
closure, to 5.0 sec. in "F" enclosure 
available on request. 

OVER VOLTAGE EAof.: 
(.C.,NPU) 

PiCk-UP ............. . 
drop-out -I 

+ I"'VOLTAG' T 1_ 
UNDER VOLTAGE 

(D.C. POLARITY INDICATED) 

3 PHASE VOLTAGE BAND MONITOR/RELAY • PB SERIES 

AC KNOB ADJUSTABLE' 
Drop·out Pull·ln Hyst. 

Catalog No. Voltage Voltage Voltage 

UOA· 24·AKA 19· 27VAC 21· 29VAC 2 
UOA·120·AKA 97·130VAC 102·135VAC S 
UOA·208·AKA 177·222VAC 185·230VAC 8 
UOA·240·AKA 205·250VAC 215·260VAC 10 
UOI\·44O·AKF 370·462VAC 388·480VAC 18 

DC KNOB ADJUSTABLE' 

UOA· 12·DKA 9· 14VDC 10· 15VDC 1 
UOA· 24·DKA 19· 27VDC 21· 29VDC 2 
UOA· 48·DKA 38· 53VDC 40· 55VDC 2 
UOA·ll0·DKA 92·125VDC 97·130VDC 5 
UOA·24O·DKF 205·250VDC 21S·260VDC 10 
UOA·30S·DKF 260·335VDC 272·347VDC 12 

The PB SERIES offers protection to three phase equipment which is 
required to operate between two voltage limits. The three phases are 
monitored for a preselected under or over limit. An internal control 
relay is de-ener!!,zed when the voltage goes outside of these limits. 
This device provides both under and over voltage monitorin!! of each 
. phase of a Delta or Y system in one package. The monItors are 
equipped with a drop out time delay to accommodate start·up tran· 

sients. With normal operating voltages on all phases, an internal relay 
will be ener~ized. If the voltage on any phase goes above or below the 
drop·out limIt, the si~nal to the time delay will be removed. If this out· 
of·llmit condition eXIsts on any phase, for a period longer than the 
release time or the time delay, the output relay will de·energize. PB 
SERIES is offered in A.C. only • 

o . 
UJ ljJ 

~
."'." .. ' AC KNOB ADJUSTABLE: ALL VOLTS tP TO tP :::1 ___ 

NORMAL VOLTAO£ catalog No. Law·Limlt HI·Limlt 

=:::. ---- PBA·120·AK.F·D 90·120 120·150 

LOW VOLTAGE 
PBA·208·AKF·D 185·208 208·240 
PBA·240·AKF·D 200·240 240·270 ., ~---- PBA·208·AKF· Y , 185·208 208·240 

2. CURRENT MONITORS 
CURRENT MONITOR/RELAY • CM SERIES 

c.'::,,, AC KNOB ADJUSTABLE' 

........ __ l"o""J OVER CURRENT Supply 
Catalog No. Voltage 

CMA·120·AKA· 1 120VAC 

lir,st. 
Va tage 

5 
8 
8 
8 

Trip Point 
(Amps) 

0.2- 1.0 ........ H(o)P. 
UNDER CURRENT ~f \: "I ~'----Z 

L-_....,...-_____ r.~ 1 Also avaIlable for 240AC supply voltage. 

The CM SERIES consists of a ""'''''RESPONSE TIME: Operate: 1 sec. Release: 30m. sec. 

CMA·120·AKA· 5 120VAC 1.0· S.O 
CMA·120·AKA·IO 120VAC S.0·10.0 

~~~~~t~:a~~jc,:n::~i!~C'a ~~~~:~t CURRENT DIFFERENTIAL: 5% of T~iP Point 
level. When the monitored cur. TRIP POINT (FIXED): ±10% of setting 

rent exceeds the trip point setting for a period TEMPERATURE: Operating: ooC to +S50 C 
greater than the response time, an internal 10 amp. storage: -45°C to+85°C 
DPDT relay wil! ope~ate .. A current decrease of at RATED OUTPUT: opor Relay _ Resistive 
least .5% of triP pOint IS r~qul!ed for .relay to d~. lOA @ 28VDC or 120VAC _ 5A @ 240VAC 
energize. The momtors are equIpped With approprl· 
ate ~ime delays to accommodate start.up transients SUPPLY POWER (AUXILIARY): 3 Watts (Approx.) 
and short·tlme line variations. ENCLOSURE: A. 1.75 x 2.38 x 2.88 H. 

RESPONSE TIME: Pickup: 30m. sec. Drop·out: 0.5 sec. 
TEMPERATURE: Operating: ooC to +550 C 

storage: -45°C to+85°C 
RATED OUTPUT: DPOT Relay 

lOA @ 24VDC or 120VAC - SA @ 240VAC Resistive 
POWER REQUIRED: 3 Watts (Approx.) 
ENCLOSURE: F. 3.6 x 2.56 x 3.1 H. 

UPA SERIES 3·PHASE 
UNDER VOLTAGE MONITOR 

Also available for under A.C. voltage 
protection. Write for detailed specifi
cations. 

CURRENT TRANSFORMER • CT SERIES 

~he CT SERIES designed to be 
'. used with the CM Series moni· 

~ . . tors, when AC currents above 
, 10 amps. are to be detected. 

This torroldal transformer is used to extend the 
range of the 5 amp. current monitor. The transformer 
slips over a conductor and is provided with a sec· 
ondary lead length of 24 in. . , 

CT SERIES - CURRENT TRANSFORMER 

Max. 
Current Dia. of 

Catalog No. Ratio Accuracy Capacity Primary 
cr 50/5 50/5 6.0% 2V.A. 1" 
CT 100/5 100/5 3.0% 2V.A. 1" 

Also available In 25, 500, 1000 and 2500 amps. 

DIVERSIFIED Electronics Inc. 47712 

Contact us for special .requirements· or modifications 
to these units. Write for Catalog Number 100 for 
more detail and application notes. 

Phones (812) 424·2288 & 424·5596 EVANSVILLE, INDIANA Box.6231 

Vol.2-730 CATALOG PAGES: 1V01.1-301 tD 1-972) (Y01.2-301 to 2-1196) (VoI.3-301 to 3·1420) eem/1973 
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3. PHASE MONITORS 
PHASE SEQUENCE, PHASE LOSS & UNDER VOLTAGE MONITOR/RELAY • SL SERIES - 34> 
The SL SERIES is designed fer use in applications where 
motor rotation or connection to the power line is critical, or 
where loss of one or more phases will cause damage to elec-

trical equipment. If the Phase Sequence is correct and full 
line voltage is present on all three phases, the internal con
trol relay will de-energize. 

ENCLOSURE A ENCLOSURE F ENCLOSURE G 

RESPONSE TIME: Pickup: 30m. sec. Drop·ou!: 0.5 sec. 

TEMPERATURE: Operating: OOC to +550 C 
storage: -45°C to+85°C 

RATED OUTPUT: oPDT Relay 
lOA @ 24VoC or 120VAC-5A@ 240VAC Resistive 

POWER REQUIRED: 3 Walts (Approx.) 

ENCLOSURE: A, F, G. Drop-out time to 2.5 sec. in "Au 
enclosure, to 5.0 sec. in /IF" enclosure. 

ENCLOSURE "G" is a new, lower cost, design for 
applications where the relay does not require as 
much dust and humidity protection. 

DIMENSIONS 
Excluding Flanges, Knobs and Connectors. 

~'C A. 1.75 x 2.38 x 2.88 H. 
.O~~ *=:0 -A F. 3.6 x 2.56 x 3.1 H. 

G. 2.3 square chassis with mounting flange 2.3 high 
including relay. 

4. SOLID STATE TIME DELAY RELAYS 
TDB SERIES • INTERVAL ON OPERATE TOC SERIES • DELAY ON OPERATE 
If voltage is removed before time·out, timer 
will reset. 
KNOB ADJUSTABLE '-Fig. 1 

Catalog No. 

TOB· 24·DKA·01O 
TOB· 24·AKA·01O 
TDB·120·AKA·01O 
TOB·120·AKA·200 

FIXED - Fig. 1 

TOB· 24·DFA·OI0 
TOB· 24·AFA·OI0 
TOB·120·AFA·OI0 

Input 
Voltage 

24VDC 
24VAC 

120VAC 
120VAC 

EXT. RES. ADJUSTABLE - Fig. 2 

Input 
Delay 
Time 

Catalog No. Voltage (Sec) 

TOB· 24·oRA·010 24VOC .1 to 10 
ToB· 24·ARA·OI0 24VAC .1 to 10 
ToB·120·ARA·01O 120VAC .1 to 10 

Delay 
Time (Sec) 

.1 to 10 

.1 to 10 

.1 to 10 
2 to 200 

Ext. Res. 
Max. 
Time 

1 Meg 
1 Meg 
1 Meg 

TOB·120·ARA·200 120VAC 2 to 200 2 Meg 

TOE SERIES • SINGLE SHOT 

If voltage is removed before time·out, timer 
will reset and relay contacts will neit pick·up. 
KNOB ADJUSTABLE - Fig. 1 

Catalog No. 

TOC· 24·oKA·010 
TOC· 24·AKA·OIO 
TOC·120·AKA·OI0 
TOC·120·AKA·200 

FIXED - Fig. 1 

TOC· 24·oFA·010 
TOC· 24·AF A·O 10 
TOC·120·AFA·OI0 

Input 
Voltage 

24VOC 
24VAC 

120VAC 
120VAC 

EXT. RES. ADJUSTABLE - Fig. 1 

Input 
Delay 
Time 

Catalog No. Voltage (Sec) 

TOC· 24·oRA·010 24VOC .1 to 10 
TOC· 24·ARA·0 10 24VAC .1 to 10 
TOC·120·ARA·OI0 120VAC .1 to 10 

Delay 
Time (Sec) 

.1 to 10 

.1 to 10 

.1 to 10 
2 to 200 

Ext.Res. 
Max. 
Time 

1 Meg 
1 Meg 
1 Meg 

TOC·120·ARA'200 120VAC 2 to 200 2 Meg 

Timer resets automatically at end of delay period. 
KNOB ADJUSTABLE - Fig 3 

catalog No. 

TOE· 24·oKA·01O 
TOE· 24·AKA·OIO 
TOE·120·AKA·01O 
TOE·120·AKA·200 

FIXED - Fig. 3 

TOE· 24·0FA·OIO 
TOE· 24·AFA·OI0 
TOE·120·AFA·OIO 

Input 
Voltage 

24VOC 
24VAC 

120VAC 
120VAC 

Delay 
Time (Sec) 

.1 to 10 

.1 to 10 

.1 to 10 
2 to 200 

EXT. RES. ADJUSTABLE - Fig. 4 

Catalog No. 
Input 

Voltage 

TOE· 24·0RA·OI0 24VOC 
TOE· 24·ARA·OI0 24VAC 
TOE·120·ARA·01O 120VAC 
TOE·120·ARA·200 120VAC 

Delay Ext.Res. 
Time Max. 
(Sec) Time 

.1 to 10 1 Meg 

.1 to 10 1 Meg 

.1 to 10 1 Meg 
2 to 200 2 Meg 

D.C. POLARITY 
INDICATED 

AC FIXED' 

Catalog No. 

SLA·208·AFA·A 
SLA·220·AFA·A 
SLA·240·AFA·A 
SLA·440·AFF·A 
SLA·480·AFF·A 
SLA·208·AFG·A 
SLA·220·AFG·A 
SLA·240·AFG·A 

SLA·230·AKA·A 
SLA·230·AKF·A 
SlA·440·AKF·A 

31/> Supply 
Voltage 

208 
220 
240 
440 
480 
208 
220 
240 

Drop·Dut % of 
Nominal Voltage 

One Phase All Phases 
Low Low 

83% 90% 
83% 90% 
83% 90% 
83% 90% 
83% 90% 
83% 90% 
83% 90% 
83% 90% 

160·240 
160·240 
355·480 

Available in 50, 60 and 400 Hz. Specify frequency 
when ordering. 

(Same Enclosure Style As "A" Above) 
TOO SERIES • DELAY ON RELEASE 
If control switch is re·closed before time·out, 
timer will reset. 
KNOB AD.lIJSTABLE - Fig 3 

Catalog No. 

TOO· 24·oKA·01O 
TOO· 24·AKA·01O 
TOO·120·AKA·01O 
TOo·120·AKA·200 

FIXED - Fig. 3 

TOO. 24·oFA·010 
TOO· 24·AFA·01O 
ToO·120·AFA·OI0 

Input Delay 
Voltage Time (Sec) 

24VOC .1 to 10 
24VAC .1 to 10 

120VAC .1 to 10 
120VAC 2 to 200 

EXT. RES. ADJUSTABLE - Fig. 4 

Catalog No. 

TOO· 24·0RA·01O 
TOO· 24·ARA·01O 
TOo·120·ARA·OI0 
TOD·120·ARA·200 

-5\", o'~ r\ojLJ 
(c , ... ~ 

+ 1·'VOLTAGI 1 1_ 
Fig. 1. 

IXT. RIS. 

W 
~O~ 

+ r ~-SUPPLY 
VOLT"aE 

Fig. 2. 

Delay Ext. Res. 
Input Time Max. 

Voltage (Sec) Time 

24VOC 
24VAC 

120VAC 
120VAC 

.1 to 10 1 Meg 

.1 to 10 1 Meg 

.1 to 10 1 Meg 
2 to 200 2 Meg 

i~O~ i~ ~'U •• LY~ -1 ~ VO~TAQII 
Fig. 3. 

Fig. 4. 

s. NEW PRODUCTS (Inquire About Our Other Products Briefly Described Below) 
A. MO~OR MO~ITOR: Monitors several motors in a multiple 
motor InstallatIOn. Will remove all motors from the line when 
a sin~l.e phasing or low voltage condition o~curs. When proper 
conditIOns are restored, all motors re-start In sequence. (Time 
delay between each motor start.) 

B. CRANK CYCLE TIMER. Used to crank engines of stand-by 
M-G sets when primary power is lost and then restored. 

C. ANTI-SHORT CYCLE TIMER. Prevents damage to air con-

DIVERSIFIED Electronics, Inc. 47712 

ditioning compressors by not allowing them to re-start for 5 
minutes if there is a momentary power or thermostat inter
ruption. 

D. SOLID STATE CURRENT OVERLOADS. Features faster re
sponse than thermal overload approach. Used to detect an 
over current or under current conditions. 

E. RELAY SOCKETS. Are now available in stock to accommo
date all applicable products herein. 

Contact us for special requirements or modifications 
to these units. Write for Catalog Number 100 for 
more detail and application notes. 

EVANSVILLE, INDIANA Box 6231 Phones (812) 424·2288 & 424·5596 
eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2 0 731 
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Doualas Randall REED RELAYS K 
DIVISION OF WALTER KIDDE & COMPANY, INC: • 6 PAWCATUCK' AVE., PAWCATUCK, CONN. ,02891 • (203) 599.1750 Kidcle 

Miniature Molded Relays 
SeriesMM 

(Dry Reed) 

Series HgM 
(Mercury Wet) 

.2TYP. 

1.125" L x .560" H: Terminals on 1.0" x .2" centers. 
Terminals can be located to meet other spacing. 

CONTACT ARRANGEMENTS: IA to 6A, IB to 4B, IAIB, 2A2B, IC, 2C, 
I A Latching, 2A Latching. 

Series Form Max. Resistive Load 

MM Aor B lOW, .SA or 2S0VDC 

C 3W, .2SA or 2BVDC 

HgM Aor B 28W, LOA or 28VDC 

Miniature Open Relays 
SeriesMG 

(Dry Reed) 

Series HgMG 
(Mercury Wet) 

.1 TYP. 

1.100" L x .460" H: Terminals on 1.000" x 0.1" centers. 
CONTACT ARRANGEMENTS: IA to 3A, IB to 2B, IAIB, lAIC, IC to 

2C, 1 A Latching, 2A Latching. 

Series Form Max. Resistive Load 

MG A or B lOW, .SA or 2S0VDC 

C 3W, .2SA or 28VDC 

HgMG Aor B 28W, 1.0A or 28VDC 

Standard Open Relays 
Series SG 

(Dry Reed) 
Series HgG 

(Mercury, Wet) 
Series HPG 

(High Power) 

.560 \\ 

1 
2.700" L x .560" H: Terminals on 2.S00" x 0.2" ,centers. 
CONTACT ARRANGEMENTS: IA,2A, IB, IC, 2C, lA Latching, 2A Latch

ing. 

Series Form Max. Resistive Load 

SG Aor B ISW, 1.0A or 2S0VDC 

C lOW, .SA or 2S0VDC 

HgG A or B SOW, 3.0A or 2S0Vge 

HPG-l A or B 11 OVA, LOA or 1l0VAC 

C 20W, I.OA or SOOVDC 

HPG-2 A orB 600VA, 3.0A or 208VAC 

Low Profile Open Relays 
Series LP 

(Dry Reed) 

Series HgLP 
(Mercury Wet) 

1.245" L x .375" W: Terminals on 1.000" x .ISO" centers. 
CONTACT ARR~NGEMENTS: IA to 6A, lB to 4B, lC to 3C, IAIB, 

. 2A2B, 1 Al C, 2A2C. 

Series 'Form Max. Resistive Load 

LP A or B lOW, .SA or 2S0VDC 

C 3W, .2SA or 28VDC 

HgLP Aor B 28W, I.OA or 28VDC 

Compact Open Relays 
SeriesCG 

(Dry Reed) 

Series HPCG 
(High' Power), 

.2 

2.050" L x .560" H: Terminals on 1.9" or 1.7" x .2" centers. 
CONTACT ARRANGEMENTS: lA, 2A, IB, IC, lA Latching, IC Latching. 

Series Form Max. Resistive Load 

CG Aor B ISW, 1 .OA or 2S0VDC 

C lOW, .SA or 2S0VDC 

HPCG·l Aor B 11 OVA, LOA or 11 OVAC 

C 20W, I.OA or SOOVDC 

HPCG·2 Aor B 600VA, 3.0A or 208VAC 

Standard Molded 
Series SM 

(Dry Reed) 
Series Hg 

(Mercury Wet) 
Series HP 

(High Power) .2 

2.750" L x .625" H: Terminals on x 0.2" centers. 
Terminals can be located to meet other spacing. 

CONTACT ARRANGEMENTS: lA to 4A, IB to 4B, IC to 3C, lAIB, 
2A2B, I A Latching, 1 C Latching. 

Series Form Max. Resistive Load 

SM Aor B ISW, LOA or 2S0VDC 

C lOW, .SA or 2S0VDC 

Hg Aor B SOW, 3.0A or 2S0VDC 

HP·l Aor B 11 OVA, LOA or 11 OV AC 

C 20W, LOA or SOOVDC 

HP·2 Aor B 600VA, 3.0A or 208VAC 

VoL2·732 CATALO~ PAGES: (Vol.1·301 to 1·972) (Vol.2·301 to 2·1196) (Vol.3·30lto 3·1420) eem/1973 



SEC. 4500 • RELAYS 

DOuglaS Randall REED RELAYS 
DIVISION OF WALTER KIDDE & COMPANY. INC .• 6 PAWCATUCK AVE., PAWCATUCK, CONN. 02891 • (203) 599-1750 

Low Profile - Series XMG 
SIZE: 1.1 l x .350 H x .350 W. 

CONTACTS: lA, lC, lA, Hg. Wet. 

RATING: lA - 10 W, .5 A, 250 VDe. 
lC - 3 W, .25 A, 100 VDC. 
lA Hg. - 28 W, 1 A, 28 VDe. 

Verti-Reed - Series VR 
FOR LIMITED AREA: .16 sq. in.; .9 H x 

.4 Sq. 

CONTACTS: lA, 2A, lB, lC, lA latch. 

RATING: A & B - 10 W,.5 A, 250 VOe. 
C-3 W, .25 A, 100 VDC. 

Snap-In - Series SI 
Plugs into BERG·PAC 45590 clips. Re· 
places IBM. Removable switch. 

CONTACTS: lA, lA Hg. Wet. 

RATING: lA - 10 W, .5 A, 250 VDe. 
lA Hg. - 28 W, 1 A, 280 VDC. 

Tubular - Series MT 

COIL DATA 

Contact 
Arrange~ 

ment 

lA 

2A 

Nominal 
Voltage 

6 

12 

24 

6 

12 

24 

CONTACT DATA 

Axial le.ds or Prebent 

AREA: 1J{6 l x 3/8 O.D. 

CONTACTS: 1 A, 1 C, 1 A Hg. 

RATING: lA - 10 W, .5A, 250 VDC. 
lC - 3 W, .25 A, 100 VDC. 
lA Hg. - 28 W, 1 A, 28 VDe. 

- Series HV 

Part 
Number 

6 HV1A 

12 HV1A 

24 HV1A 

6 HV2A 

12 HV2A 

24 HV2A 

~ 
:-- --i---r 
I. I_I 

~1.200 
~.700 

:': :,:~ 
~2.500~ 

DCR 
Ohms±10% 

25 

100 

400 

20 

80 

320 

Breakdown Initial 
Series Maximum Resistive Rating Voltage (min.) Resistance 

35 3,500 VDC 3.0A 50W 5,000VDC .100 Ohms 

75 7,500 VDC 3.0A SOW 10,00OVDC .100 Ohms 

100 10,000 VDC 3.0A SOW 12,500 VDC .100 Ohms 

OPTION: 

Relays also available in Form B up to 7500 VDC. 
Note: To order, specify as follows: 6 HV1A 35 is a 6 HV1A relay with 3,500 

VOC switch. 

Special Designs 
Douglas Randall has developed a wide variety of cus
tom relays to meet special requirements. A few de
signs are shown below to illustrate this capability. 
Specia I molding techniques have been perfected 
which make it possible to manufacture any size, shape 
or terminal arrangement with very low tooling cost. 
Rapid engineering and prototype service is available 
for special applications. 

High Insulation Resistance Relays 

:::::::::: 

B 

Two typical designs are shown above: 
A - A miniature reed relay with a floating lead to maintain high I R. 
B - This is a relay using Form A and Form B switches timed to provide 
a Form C (break before make) function with flying leads to maintain 
1013 ohms. Up to 5 Form A contacts. 

High Temperature 
Relays 

The relays shown 
will operate at 
10 MW coil 
power. 

Plug-in Relays 
Reed relays are easily 
adapted to standard 
style headers for socket 
mounting. 

Use of Class H insulation 
throughout and design of 
the coil to provide good 
contact pressure over a 
wide temperature range 
make this relay suitable 
for 180°C operation. 

,:..... 
,-
1 __ .-';; • , -

Special· Mechanical Arrangements 

375214 

Met,,1 housing with 
spade terminals. 

Lead wire 
termination. 

Vertical mounting 
for mercury wgt. 

Proximity Switches 

This is a vane operated switch 
and magnet assembly in an alu· 
minum housing. Switches rated 
from dry circuit to 100 walts 
are available. 

Epoxy molded switch and mag· 
net assemblies are available in 
many sizes, contact ratings and 
terminal arrangements. 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vo1.2·733 
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ELEC-TROL REED RELAYS 

RA3042 
RA3044 

~ RA3021 =@III . .,. 
ORDERING INFORMATION 
To order any ELECwTROL reed relay, a ten digit part number 
can be developed to describe the desired relay from the model 
number and the numbers shown in the shaded columns on 
the data sheets. 
The relay part n'umber is developed as shown at right: 

ELEC-TROL reed relays supply the answer to advanced switch
il)g pro~lel)1~ providin~ fast switching tim~, compact size, 
high reliability, long life, low power operation at low cost. 
Simplicity of design, coupled with 100% inspection and 
attention devoted to minute details of production enable 
ELEC-TROL to supply reed relays of superior performance. 
To be sure that reed switches used in ELEC-TROL reed relays 
are of the finest quality and provide the highest contact relia
bility, a stringent test program is applied to each production lot 

Max. P.U. Min. D.O. 
Volts Volts 

500 3.8 1.0 
500 4.0 1.0 
500 . 8.0 2.0 

1400 16.0 4.0 

200 3.8 1.0 
200 4.0 1.0 
385 8.0 2.0 

1200 16.0 4.0 

200 4.0 0.5 
80 4.0 0.5 

500 8.0 1.0 
2000 16.0 2.0 

500 3.8 0.5 
125 4.0 0.5 
500 8.0 1.0 

2000 16.0 2.0 

200 3.8 0.5 
110 4.0 0.5 
440 8.0 1.0 

1750 16.0 2.0 

3.8 0.5 
4.0 0.5 
8.0 1.0 

16.0 2.0 

0.5 
0,5 
1.0 
2.0 

RAXXXX X XX X 

Model Number---==r-- TJJ 
Number of Poles ____ -'_ 
Operating Volts_· __ :---...,.-_ 
Contact Rating Symbol' Number 

of reed contacts prior to their incorporation in relays. The lot of 
reed contacts is accepted on the basis of a successful life test 
performed on a sample taken from the lot. Each reed contact 
IS then 100% tested for contact resistance and sensitivity. 
ELEC-TROL, INC. has complete design, production and testing 
facilities for fabrication of reed relays 10 a new modern plant 
located in Saugus, California near Los Angeles. Total applica
tion services are available to assist in optimum and economical 
application of these dQvices in your system. 

Contact Rating 
Symbol No. 

Watts 
Max. Amps 
Max. Volts 
Life X 106 

Cont. Res. (0) 
Min. Bkdn. V. 
IR@20oC 

Watts 
Max. Amps 
Max. Volts 
Life X 106 

Cont. R~. (0) 
Min. Bkdn. V. 
IR@20oC 

Watts 
Max. Amps 
Max. Volts 
Life X 106 

Cont. Res. (0) 
Min. Bkdn. V. 
IR@20oc 

Watts 
Max. Amps 
Max. Volts 
Life X 106 

Cgnt. Res. (0) 
Min. Bkdn. V. 
IR@20oC 

10 
0.5 
50 

0.1 
0.3 
200 
1010 

3 
0.25 

28 
5 

0.3 
200 
10' 

10 
0.5 
250 

10 
0.2 
350 
1012 

3 
0.25 

28 
5 

0.2 
200 
10' 

oS: 
:!::'c:: 
~ . ..,. 

c _::s .... 
E..: 
~g-

~~ 
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Co> 

oS: 

i'~ c 
-::s .... 
E..: 
~8" 
'S~ 
0-
Co> 

BOTTOM VIEW END VIEW 
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SEC. 4500 - RELAYS 

ELEC-TROLREED RELAYS 
Coil Mal. P.U. Min. D.O. 

Res. (0) Volts Volts 

500 
95 

385 
1200 

200 
95 

385 
1200 

500 
125 
500 

2000 

250 
110 
440 

1750 

500 
125 
500 

2000 

250 
80 

310 
1250 

125 
500 

2000 

110 
440 

1750 

125 
500 

2000 

80 
310 

1250 

95 
375 

1500 

60 
250 

1000 

ENVIRONMENTAL RATINGS 
Relay Type 

MINIATURE DRY REED 
STANDARD DRY REED 
MINIATURE AND STANDARD MERCURY WETTED 

NOTES 

4.0 
4.0 
8.0 

16.0 

4.0 
4.0 
8.0 

16.0 

4.0 
3.8 
7.5 

15.0 

3.8 
3.8 
7.5 

15.0 

4.0 
3.8 
7.5 

15.0 

4.0 
3.8 
7.5 

15.0 

3.5 
7.0 

14.0 

3.5 
7.0 

14.0 

3.5 
7.0 

14.0 

3.5 
7.0 

14.0 

4.0 
8.0 

16.0 

4.0 
8.0 

16.0 

1.0 
1.0 
2.0 
4.0 

1.0 
1.0 
2.0 
4.0 

0.5 
0.5 
1.0 
2.0 

0.5 
0.5 
1.0 
2.0 

0.5 
0.5 
1.0 
2.0 

0.5 
0.5 
1.0 
2.0 

0.5 
1.0 
2.0 

0.5 
1.0 
2.0 

0.5 
1.0 
2.0 

0.5 
1.0 
2.0 

0.5 
1.0 
2.0 

0.5 
1.0 
2.0 

Temperature 

-55°C to +85°C 
-55°C to +85°C 
-30°C to +85°C 

1. For complete detail information see ELEC-TROL Catalog No. 101. 
2. Electromagnetic and electrostatic shielding available on special order. 
3. Coil res., max. P.U. Volts, minimum D.O. Volts @ 200C. 

Contact Rating 
Symbol No. 

Watts 
Max. Amps 
Max. Volts 
Life X 106 

Cont. Res. (0) 
Min. Bkdn. V. 
IR@20°C 

Watts 
Max. Amps 
Max. Volts 
Life X 106 

Cont. Res. (0) 

Min. Bkdn. V. 
IR@20°C 

Watts 
Max. Amps 
Max. Volts 
Life X 106 

Cont. Res. (0) 

Min. Bkdn. V. 
IR@20°C 

Watts 
Max. Amps 
Max. Volts 
Life X 106 

Cont. Res (0) 

Min. Bkdn. V. 
IR@20oC 

Watts 
Max. Amps 
Max. Volts 
Life X 106 

Cont. Res (0) 
Min. Bkdn. V. 
IR@20°C 

Watts 
Max. Amps 
Max. Volts 
life X 106 

Cont. Res. (0) 
Min. Bkdn. V. 
IR@20°C 

10 
0.5 
100 
10 

0.2 
200 
1010 

10 
0.5 
250 
10 

0.2 
350 
1012 

3 
0.25· 

28 
5 

0.2 
200 
109 

10 
0.5 
250 

10 
0.2 
350 
1012 

3 
0.25 

28 
5 

0.2 
200 
109 

28 
1.0 

100 
100 

0.10 
1000 

lOB 

Vibration 

20G to 2000 Hz 
lOG to 500 Hz 
not applicable 

.c: 
:t::::c: :;::', 

c ..... ~ .... 
E..: 
>- c. 
"'0 

~o 
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BOTTOM VIEW END VIEW 

"""DT ,~ T 
~r==---'ol ~ eoL----/------!e 
.~~ 

Shock Orientation 

50G any position 
50G any position 

not applicable ±30° max. from vertical 

~ ELEC-TROL, INC. 'l 26477 N. GOLDEN VAL. LEY RD. a. SAUGUS, CALIFORNIA 91350 
(805) 252-8330 • (213) 788-7292 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645-9200 UN N.Y. STATE CALL COLLECT (516) 294-09901 TWX 910-336-1556 
eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2-735 



Introducing 

O.l.A.L. EEM: 
Your Instant Source of Product Information 

One swift, toll-free call is all it takes. 

Dial 800-645-9200 
Or, in N. Y. State, call 516 - 294-0990 collect. 

Immediately, our technical operators will tell you where 
you can find the products arid services you need. They 

will provide you with the name of the supplier in your area, 
and direct you to the appropriate white pages of EEM 

for additional product catalog data. 

This vital information is yours, 
at absolutely no cost. 

It's a service of the EEM System: 
Keeping you better informed. 

United Technical Publications 
645 Stewart Ave., Garden City, N. Y. (516) 248-9700 
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MINIATURE 
REED RELAYS 

FULLY 
ENCAPSULATED 
HIGH RELIABILITY 
REED RELAYS 

Electronic Applications Company 
2213 EDWARDS AVE. SO. EL MONTE, CALIF. 91733 (213) 442-3212 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vo1.2·737 



Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

MINIATURE 
REED RELAYS 

lOW 
COST 
COMMERCIAL 

1~950"-I 
1- ~ ~ ---.J;;J;;;------J 

1275~\~,::::..---- . 

r-- 1 FORM A 

.275" \-:.950"-1 ~ 

~~ 
I~' 1 FORMC 

1_ 950"-1 
.275"-1 1-
~{,--~ .375" _ ._. ___ ._::::::::--: 

---" ~ 
~\S" 2 FORMA 

\-c950"-1 r- __ 
- --~,-~:::::::::::: • _." ··t--::----

I ~:~ r--- 2 FORM C 

h- 950"-l r 
.---~:-~ --- --::---::::: 

I -:::::\:J~ 
I _ - ::::::-----. 

~ 1'011 

1 ______ . 3 FORM A 

NOTE: 
Leads may be bent for printed circuit 
board mounting on 1/1 centers. 

NOTE: 
Add 10¢ for Plastic Insulating Sleeve. 
NOTE: 
Add 10% for Optional Diagram Layout. 
TERMS: 
1 %-10/N-30 Days F.O.B. So. EI Monte 

NOTE: 
Add Y to PIN (Example IA5A ~H) 

Electronic Applications Company 
2213 EDWARDS AVE. so. EL MONTE, CALIF. 91733 (213) 442-321.2 

Vo1.2-738 CATALOG PAGES: (Vol.1-301to 1-972) ('101.2-301 to 2-1196) (VoI.3-3Dl to 3-1420) eem/1973 



MINIATURE 
REED RELAYS 

Electronic Applications Coanpany 
2213 EDWARDS AVE. so. EL MONTE, CALIF. 91733 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices 
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HIGH 
RELIABILITY 
TUBULAR 

1_ 950"--1 
275"-1 1- ----= 
-~~ 

~? 
'\. SI! 

~. 2 FORM A 

f-- 950"-1 I- __ 

~-- ----= ---- - :..---:: --- -- ::.--::: 
I --::::S===-:::i 
' --- ~, 
~ \~!' 

1--------· 3 FORM A 

NOTE: 
Leads may be bent for printed circuit 
board mounting on 1" centers. 

a 3"" D 

NOTE: 
Add 10¢ for Plastic Insulating Sleeve. 
NOTE: 
Add 10% for Optional Diagram Layout. 
TERMS: 
1 %-1O/N-30 Days F.O.B. So. EI Monte 

NOTE: y 
Add Y to PIN (Example IA5A j\ H) 

. (213) 442-3212 

Vol.2·739 
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ELECTRONIC INSTRUMENT & SPECIAL TV CORP. 

General Purpose · .15" x 1.35" GRID • DRY REED 

R d R I These ruggedly reliable general purpose reed relays are designed for .. ee e ays "workhorse" applications. Capable of handling 10 watts at "h amp, they 
are widely used in industrial systems such as machine tool controls. 
Metal cases provide excellent magnetic shielding. Available in a wide MAGNETICALLY SHIELDED 

OPTIONS 
For Electrostatic Shield, Add Suffix S (connected to Pin #2) 

variety of contact configuration. Stress free encapsulation is ensured 
by careful engineering and manufacturing. 

Table of Coil Resistance 
Values 20·C 

Coil 
5V BV 

Ohms Ohms 

290 
465 
145 
95 
95 
75 
75 

115 
SO 
49 

4.0 

.8 

Prices subject to change without notice. 
'Form C action. 

290 
465 
145 
95 
95 
75 
75 

115 
SO 
49 

4.S 

.9 

GENERAL SPECIFICATIONS 
Operate Time: 

Form A In the order of 1.0 ms including bounce. 
Form B In the order of .1 ms. 

Release Time: 

Form A In the order of .1 ms. 
Form B In the order of 1.0 ms including bounce. 

Insulation Resistance: 

Typically greater than 1 x 10" ohms. 

Life Expectancy: 

100 x 10' operations at low level: 
10 x 10' at rated load. 

Operate Temperature: OOC to + 650C. 

Storage Temperature: -S5°C to +6SoC. 

CONTACT RATING 
Form A, B 

10S0 
1900 
650 
400 
400 
2S0 
2S0 
490 
300 

9.6 

1.S 

'12 amp. max., 200 volts max. with 10 watt power 
limitation. Initial contact resistance .100 ohms 
max. Breakdown voltage 300 volts. 

ORDERING INFORMATION 
To order, specify Series Number, Contact Arrangement, Coil Voltage and optional 
electrostatic shields if required. 

GP 
Genera I 
Purpose 

lA 
Contact 

Arrangement 

05 
Coil 

Voltage 

S 
With Electrostatic 

Shielding 

PICO SERIES 
ULTRA-MINIATURE REED RELAYS 
Micro·sized reed relays specifically designed lur ultra high speed switching systems and requiring 
minimum coil power. Extremely small in physical size for high density circuit packaging. Use to in· 
terface solid state circuits in instrument, in computer and telemetry applications. 

FORM lA SCHEMATIC/DIMENSIONS 

FORM 2A SCHEMATIC/ 01 MENSIONS 

"",.S ~* 1 -.£.025 -L 

?lromSI·250 U 
.100 Typ. .040:t14-.700 .~1-;;:-.012..../j.- I 

Bottom View -.785· !+-----.I-.210 



SEC. 4500 • RELAYS 

ELECTRONIC INSTRUMENT & SPECIAL TV CORP. 

Mini-Inch 
Reed Relays 

ORDERING INFORMATION 

• .10" x 1.00" GRID 

• DRY REED 

• MERCURY WETTED 

Magnetically shielded, and stress free encap· 
sulated, the Mini·inch series has both dry reed 
and mercury wetted contacts available. More 
compact than the general purpose relay, and 
with a .10" pin grid, these relays have wide 
acceptance for PC board mounting. 

Dimensions Typical of all Units 

lou OD!~ Q 
·101r1.000--l.1 t 12 

1.20 . .10 Type (Pins 

'

0 ~ced on .1" x 1.0" 
~ 0 J::t-::; Grid for all Units) 

t.ll Except Fig. 4 
Pins are .022/.027 Dia. Tinned 

OPTIONS 
For Electros1atic Shield, add Suffix S (connected to Pin #2) 

5V 
Ohms 

100 500 
85 440 
65 340 
45 250 

1 100 500 
2 85 440 
5 100 500 
6 60 310 
7 22 

70 
2 45 60 

To order specify Series Number (MS), Contact Arrangement, Coil Voltage, Mercury 
Welted Contacts if required (Suffix M), 'and electrostatic shielding if required 

)Suffix S). 

4 18 

4.0 

25 

4.8 9.6 
MS 

Series 
lA 

Conlact 
Arrangement 

05 
Coil 

Voltage 

FORM lA PICO SERIES 

Contacts: Dry Reed normally open 

Contact Rating: 
'/4 amp max., 100 volts max., within 10 walt power 
limitation. Initial contact resistance .150 ohm max. 

Operate Time: In the order of 0.3 millisecond 

Release Time: In the order of 0.1 millisecond 

Insulation Resistance: 
Typically greater than 1 x 10" ohms 

All Values @ 20·C 

Coil Pull·in D.O. 
Cat. Resist. Max. Min. 
No. Volts ±10% Volts Volts 

Price 
100 
Qty. 

PS1A05 5 390 4.0 .8 $2.24 

PS1A06 6 390 4.8 .9 2.24 

PSIA12 12 1125 9.6 1.8 2.49 

PS1A24 24 3800 19.2 3.6 2.97 

Prices subject to change without notice. 

M 
Mercury 
Welted 

S 
Electrostatic 

Shielding 

FORM 2A PICO SERIES 

Contacts: Dry Reed normally open 

Contact Rating: 
100 ma max., 28 volts max., within 3 watt power 
limitation. Initial contact resistance .200 ohm max. 

Operate Time: In the order of 0.2 millisecond 

Release Time: In the order of 0.1 millisecond 

Insulation Resistance: 
Typically greater than 1 x 10" ohms 

All Values @ 20·C 

Coil Pull·in D.O. Price 
Cat. Resist. Max. Min. 100 
No. Volts ±10% Volts Volts Qty. 

PS2A05 5 200 4.0 .8 $3.04 

PS2A06 6 200 4.8 .9 3.04 

PS2A12 12 400 9.6 1.8 3.16 

PS2A24 24 1200 19.2 3.6 3.21 

Prices subject to change without notice. 

'Must be mounted vertically. 
Coil pins at boltom. 

GENERAL SPECIFICATIONS 

Speed, Typical' 
Dry Reed, Form A 
Dry Reed, Form B 
Dry Reed, Form C 
Mercury Wetted, 

Form A 

Insulation Resistance: 

Operate Time 
(excluding 
bounce) 

.3 ms 

.1 ms 

.5 ms 
2.0 ms 

Release Time 
(excluding 

b.ounce) 
.1 ms 
.3 ms 
.1 ms 

2.0 ms 

1 x 1012 ohms typical, except Form C (1 x 10") 

Life Expectancy: 
100 x 10' operations at low level 
10 x 10' at rated load, Mercury Welted 10 X higher 

Operate Temperature: OOC to +650 C 

Storage Temperature: - 55°C to +850 C 

CONTACT RATING 
Dry Reed, Form A, B: 

'12 amp. max., 200 volts max. with 10 watts power 
limitation. Initial contact resistance .1 ohm max. 
Breakdown voltage 300 yolts. 

Dry Reed, Form C: 
'/4 amp. max., 28 volts max. with 3 watts power 
limitation. Initial contact resistance .15 ohm max. 
Breakdown voltage 250 volts min. 

Mercury Wetted Form A: 
1 amp max., 100 volts max. with 28 watts power 
limitation. Initial contact resistance .05 ohm max. 
Breakdown voltage 1000 volts min. 

'Consult factory or local representative .for per· 
formance details. 



Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

ELECTR(;>NIC INSTRUMENT ~"SPECIAL TV CQRP. 

DIP Reed Relays 
Featuring high performance in a compact, low profile package, these DIP 
reed relays can be driven directly from TTL and DTL circuits. Magnetic 
shielding is standard with this line. Careful engineering and manufactur
ing ensures ~tress free encapsulation. 

OPTIONS 

DIMENSIONS 
,--__ ---, -.L 
[" ).250 ~Il 
III Hit tM 
j..--.783----.1 .125 1+-.383-.1 

Mold ~ark. I Pins are .016 Dia. ,",",'" -rl~ : I~ ''" r"" Pin #1 I I a or In a e 
I I .300 

_~_' __ - +r 
~:.~JI'" 
'~.600~ 

Coil Pins @ 2 & 6 - Add Suffix C 

For Electrostatic Shield, Add Suffix S (connected to Pin #9) 

For Diode Across Coil, Add Suffix 0 (Pin #13 Negative, Pin #6 Positive) 

• DRY REED 
• MERCURY WETTED 
• MAPNETICALLY SHIELDED 

GENERAL SPECIFICATIONS 

Speed, Typical' 
Dry Reed, Form A 
Dry Reed, Form B 
Dry Reed, Form C 

Mercury Wetted Form A 

Insulation Resistance: 

Operate Time 
(excluding bounce) 

;3 ms 
.1 ms 
.5 ms 

2.0 ms 

Release Time 
(excluding bounce) 

.1 ms 

.3 ms 

.1 ms 
2.0 ms 

Typically greater than 1 x 10" ohms except Form C (1 x 10") 
Life Expectancy: 100 x 10' operations at low level: 10 x 10' at rated load, mercury 

wetted 10 times higher 

CONTACT RATING 
D1i:r~~io~~rl~itli:i ~oAri~~: rr~i:t~~c~~tsb ~~~ v~~~. max., within 10 watt power 

Dry Reed, Form lC: :1,14 amp max., 28 volts max., within 3 watt power limitation. 
Initial contact resistance .150 ohm max. 

Mercury Wetted, Form lA: 1 amP max., 100 volts max., within 28 watt power 
limitation. Initial contact resistance .050 ohm max. 

'Consult factory or local representative for performance details. 

All Values @ 20·C 

I DRY REED CONTACTS 

MERCURY WETTED CONTACTS 

'NOTE: M~st be mounted vertically, Pins 1 & 14 at top. 

Volts 

5 
5 

5 

6 

6 

6 

12 

12 

12 

24 

24 

24 

5 
6 

12 

24 

5 
6 

12 
24 

Coil Resistance Max. 
±10% Pull-in Volts 

500 4.0 

500 4.0 

200 4.0 

500 4.8 

500 4.8 

200 4.8 

1000 9.6 

1000 9.6 

750 9.6 

4000 19.2 

4000 19.2 

3000 19.2 

200 4.0 

200 4.8 

800 9.6 

3000 19.2 

80 4.0 

100 4.8 

400 9.6 

1600 19.2 

Min. 
Drop out Volts 

.8 

.8 

.8 

.9 

.9 

.9 

1.8 

1.8 

1.8 

3.6 

3.6 

3.6 

.8 

.9 

1.8 

3.6 

.8 

.9 

1.8 

3.6 

Prices subject to change\without notice. 

Terms: 1 % 10 Days / Net 30 F~,?B. Factory 



SEC. 4500 • RELAYS 

ELECTRONIC INSTRUMENT & SPECIAL TV CORP. 

Axial Reed Relays • MICROMINIATURE 
• DRY REED 

• MERCURY WETTED 
• MAGNETICALLY SHIELDED 

'Available RF switch (low resistive loss to 100 MHz). 

These tiny axial reed relays, available in dry reed or mercury wetted 
configurations, are fast to operate, take up a minimum of space, yet 
can carry a big load. Ideal for applications where low contact resistance, 
fast operation and long life in a midget packet are required. 

GENERAL SPECIFICATIONS \ 

Speed, Typical" 
Dry Reed, Form 1A 
Dry Reed, Form 1C (N.D.) 
Mercury Wetted, Form 1A 

Operate Time 
(excluding bounce) 

.2 to.5 ms 
.4 ms 
2 ms 

Release Time 

.1 ms 

.1 ms 
2 ms 

Insulation Resistance: Typically greater than 1 x 10" ohms except Form C (1 x 10") 

life Expectancy: 100 x 10' operations at low level; 10 x 10' at rated load, Mercury 
Wetted 10 X higher 

Operate Temperature: DoC to +650 C 

Storage Temperature: -55°C to +850 C 

'Consult factory for performance details. 

OPTIONS 
For Electrostatic Shield, add Suffix S 

15% of nominal voltage 

ORDERING INFORMATION , 
"Available in dry reed contacts for 1000 VDC or 2000 VDC breakdown. 
Prices subject to change without notice. 

To order, specify Catalog Number, Coil Voltage and Optional Electrostatic Shield 
if required. 

Example: 2160S 12 S 
Catalog Number Coil Voltage Electrostatic Shield 

SPECIAL PURPOSE RELAYS 
Electronic Instrument has produced a wide assortment of tailored relays beyond its standard lines. Some of these styles are shown below and are 
available with almost off·the-shelf delivery. If your requirement is not a standard, send us your specifications and let us prove our capability to 
produce the relay for your application at economical prices. 

MULTIPLE FLAT PACK 

Relay designed to permit 0.5 inch PC board stacking; 
will insert easily in standard contact strip. 

Fast switching, low power to operate and miniature 
size are several outstanding features offered in this 
series. 

eem/1973 

MULTIPLE CONTACT 

Pin accessibility from top of PC board along with a 
wide range of contact arrangements are available 
in this low profile relay. 

This relay illustrates one of many low thermal relays 
available. Differential thermals as low as 2 micro
volts. 

HIGH VOLT 

A wide range of high voltage relays capable of 
switching up to 27,500 volts are available. Package 
size varies with ratings. 

LOW COST 

Axial leads 
Size: % dia. x 7/8 long (bobbin) 
Rating: '12 amp., 200 VDC, 10 watts 

SUBMINIATURE FORM B's 

~~ 
These relays offer the ultimate in high density'pack
aging. 
Rating: 1/4 amp., 100 volts, 10 watts 



V~I.2 

II 

Vol.2·744 

ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

ESSEXRBM I lC. D.C. GENERAL PURPOSE RELAY~ 
, : . 

SINGLE POLE DOUBLE THROW 
TWO AND THREE POLE DOUBLE THROW 

93·904 93·934 *93·964 
93·905 93·935 *93·965 . 2PDT 24 55 (50/60 Hz) 

3PDT 93·906 93·936 *93·966 
93·907 93·937 *93·967 
93·908 93·938 *93·968 
93·909 93·939 *93.969 

120 1400 (50/,0 Hz) 

1 PDT 
2PDT 
3PDT 
1 PDT 93·910 .93·940 

93·911 93·941 
93·912 93·942 

208/240 4850 (50/60 Hz) 2PDT 
3PDT 
lPDT 93·916 93·946 *93·976 

93·917 93·947 "93·977 
93·918 93·948 "93·978 

12 96 D.C. 2PDT 
3PDT 
lPDT 93:919 93·949 "93·979 

93·920 93·950 *93·980 24 384 D.C. 2PDT 
3POT 93·921 93·951 *93·981 

The RBM Type 93 relays are used in vending machines, heating, air conditioning, business 
machines, control panels, appliances, data processing equipment, office machines, communlca· 
tions systems and Instruments. 

The coil bobbin and contact terminal block are molded plastic and is reslstan~to arc tracking. 
The contact terminal allows· (a) easy insertion and removal of connectors, (b) stresses caused 
by wiring hook·up cannot change relay adjustment. The contact springs are molded as an 
integral assembly and gives excellent stability in all environmental conditions. The armature 
contact springs are connected to the terminals by flexible insulated leads welded to the 
terminais. Connections for the contacts and coil are located on the front of the relay. 

Solder terminal type has combined front, single hole screw and stud mountin~. Printed"clrcuit 
type may be controlled by SCR if firing angle is no more than 10 degrees. 

The plug.in relay has high Impact case and standard pin connections. 

Quick connect type designed for front mounting or polarized socket mounting. Use 93·153·1 
socket kit. Relay has .20 x .187 terminals. UL & CSA recognized under Component Recognition 
Program: Hardware included in boxed units only. 

120 1400 (50/60 Hz) 

208/240 4850 (50/60 Hz) 

12 96 D.C. 

24 384 D.C. 

CATALOG PAGES: CVol.1·301 to 1·972) CVol.2.301 to 2·11961 CVol.3·301 to 3·1420) eem/l97S 



IA.c. D.C. GENERAL PURPOSE RELAYS I 
SINGLE POLE NORMALLY OPEN AND 
SINGLE POLE DOUBLE THROW 

N.D. 
8 Amps. 

Continuous 
25 Amps. 1 nrush 

D.T. 
8 Amps. 

Continuous 
18 Amps. Inrush 

TWO POLE DOUBLE THROW 

THREE POLE DOUBLE THROW 

N.D. 
16 Amps. 

Continuous 

O.T. 
8 Amps. 

Continuous 

SEC. 4500 0 RELAYS 

ESSEX/RBM II 

eem/1973 See YELLOW SECTION for Local Sales and Oistributors' Offices Vol.2 0 745 



Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

II IFAN RELAY AND TRANSFORMER PK~ 

Vol_2·746 

SINGLE POLE NORMALLY OPEN AND 
SINGLE POLE DOUBLE THROW 
White card listing - U.l. File E33034 fits standard 4-inch junction box. Transformer rated 
40 V.A., 120 V.A.C. primary, 24 V.A.C. secondary. 7 inch lead wires 

15 Amps at 
277 V.A.C. Max. 

A.C. POWER RELAYS 

SINGLE POLE NORMALLY OPEN AND 
SINGLE POLE DOUBLE THROW 

FITS ANY '12" KNOCK-OUT. MEETS STANDARD CODE REQUIREMENTS. 
Underwriters lab. white card listed. File E12139D 184N13.13 7/17/63. 
Aluminum die-cast base and bushing. High impact phenolic enclosure. 
locknuts and position locking washer included. Color coded 8" lead wires. 

t All contact terminals must be wired same polarity. 

25 Amp. 
Continuous 

25 Amp. 
Continuous 

A.C. POWER CONTACTORS 

25 Amp. Cant. 
ISO Amp. Inrush 

CATALOG PAGES: (Vol.1·301 to 1·972) (VoI.2·301 to 2·1196) (VoI.3·301 to 3.1420) 

12.5 Amp. Cont. 
75 Amp. Inrush 

eem/1973 



A.C. POWER CONTACTORS 

TWO POLE NORMALLY OPEN 

24 143·901 20 Amp. Cont. 

120 143·902 100 Amp. Inrush 
@ 277V.A.C. 

208/240 143·903 Per Pole 

25 Amp. Cont. 24 143·914 
150 Amp. Inrush 

120 143·915 @ 277 VAC. 
Per Pole 

208/240 143·916 With Cover 

30 Amp. Cont. 24 143·906 
150 Amp. Inrush 

120 143·907 @ 277V.A.C. 
Per Pole 

208/240 143·908 With Cover 

TWO POLE NORMALLY OPEN 

THREE POLE NORMALLY OPEN 

250 
600 

THREE POLE NORMALLY OPEN 

250 
600 

30 Amp. 
15 Amp. 

40 Amp. 
20 Amp. 

25 Amp. 
@ 600 V.A.C. 

Per Pole 

35 Amp. 
@ 600 V.A.C. 

Per Pole 
With Cover 

35 Amp. 
@ 600V.A.C. 

Per Pole 
With Cover 

180 Amp. 
90 Amp. 

200 Amp. 
100 Amp. 

SEC. 4500 0 RELAYS 

ESSEX/RBM II 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2 0 747 
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Vol.2-748 

ESSEX/RBM~ A.C. POWER CONTACTORS 

THREE POLE NORMALLY OPEN 

30 Amps 
@ 600V. 
A.C. Max. 

Screw Connectors line and load sides for #14 thru #8 wire. '14" Double Quick Connect 
auxiliary and coil terminals. 

THREE POLE NORMALLY OPEN 

35 Amps. 
@ 600 V. 
A.C. Max. 

Screw Connectors line and load sides for #14 thru #8 wire. '14" Double Quick Connect 
auxiliary and coil terminals. 

THREE POLE NORMALLY OPEN 

40 Amps. 
@ 600 V. 
A.C. Max. 

Pressure Connectors on line side for #14 thru #4 wire. Screw Connectors on load side. 
'14" Double Quick Connect auxiliary and coil terminals. 

50 Amps. 
@ 600 V. 
A.C. Max. 

Pressure Connectors on line and load side for #14 thru #4 wire. '14" Double Quick Connect 
auxiliary and coil terminals. 

CATALOG PAGES: (Yol.1-301 to 1·972) (YoI.2-301 to 2'1196) (VoI.3·301 to 3'1420) eem/1973 



D.C. POWER RELAYS 

D.C. POWER CONTACTORS 
CONTACT RATING 

Copper 

Silver 

SINGLE POLE NORMALLY OPEN - 3 TERMINAL 

N.O. 
Copper 

and N.C. 
Silver 

SEC. 4500 • RELAYS 

ESSEXRBM II 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2·749 
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IGLASS REED SWITCHES AND RELAYSI 

Standard 
Test Coil 

Specifications 
See Page 15 

SINGLE POLE NORMALLY OPEN - FIGURE 1 
SV. 3.8 0.5 7.6 MA 500 

.750 6 V. 4.5 0.5 36 MA 125 Watts 
Max. 12V. 9.0 1.0 18 MA SOO @25OC 

24 V. 18.0 3.0 9 MA 2000 

TWO POLE NORMALLY OPEN - FIGURE 2 
5 V. 3.8 0.5 15.2 MA 250 

.750 6 V. 4.5 0.5 45 MA 100 Watts 
Max. 12 V. 9.0 1.0 22.5 MA 400 @2SoC 

24 V. 18.0 2.0 11.3 MA 1600 

SINGLE POLE NORMALLY OPEN - FIGURE 1 
SV. 3.8 0.5 9.SMA 400 

1.250 6 V. 4.5 0.5 4SMA 100 Watts 
Max. 12 V. 9.0 1.0 22.5 MA 400 @2SoC 

24 V. 18.0 3.0 11.3 MA 1600 

TWO POLE NORMALLY OPEN - FIGURE 2 
5 V. 3.8 0.5 19 MA 200 

1.250 6V. 4.5 0.5 56 MA 80 Watts 
Max. 12 V. 9.0 1.0 28 MA 320 @2SoC 

24 V. 18.0 2.0 14 MA 1280 

197·901 

197·902 

197·903 

197·904 

197·907 

197·908 

197·909 

197·910 

97·901 

97·902 

97-903 

97-904 

97·907 

97-908 

97·909 

97·910 

ESSEX/RBM 

Vol.2·750 CATALOG PAGES: (Vol.1·301 to 1.972) ('101.2'301 to 2·1196) (VoI.3·301 to 30 1420) eem/1973 



SEC. 4500 • RELAYS 

II ESSEX/RBM I MINIATURE D.C. SENSITIVE RELAYS I 

SINGLE POLE DOUBLE THROW - TWO POLE DOUBLE THROW - THREE POLE DOUBLE THROW 

SINGLE POLE DOUBLE THROW - OPEN TYPE 
.!. Cuta~tRiatiltg ··1'· . CulhP.wet 

"mo. "."'"";"'~"'""" 0.050 Watts 
28 V .D.C. - 115 V.A.C. CapaCity 1.0 Walts 

••. . "!. IJ.C~ . . .•... 
.: .• mlnaV.I~e.. !'. !.!: IIlIs'st.atl. . eatal" .:~l\lf!&:""'!lt!!.... !VD't .. e!!.~CI\fI'_!~, 'ia!fll!III~::!;;lll% Illllllber 

6 V. 3.5V. 250 MS40·901 

13.5 MA. 10 MA. 500 MS4Q·902 

11.0 MA. 8.2 MA. 750 MS40·S03 

12 V. 7.0V. 1000 MS40·S04 

7.7 MA. 5.8 MA. 1500 MS40·S05 

6.0 MA. 4.5 MA. 2500 MS40·906 

4.3 MA. 3.2 MA. 5000 MS40·907 

24 V. IS.5V. 7500 MS40·S08 

3 MA. 2.3 MA. 10000 MS40·S0S 

The MS64 Miniature Sensitive Relay is specifically designed 
for electronic applications where printed circuit termination 
and enclosed construction are of major importance. It has 
symmetrical configuration providing for minimum mounting 
space requirements and maximum protection to moving parts. 
A snap·on cover provides protection against contaminants 
and prevents damage to moving parts when handling. Mount-

ing bracket versions of the relay are for conventional chassis 
mounting and "solder on" lead wire terminations. 
The MS64 5 Amp. Relay utilizes Va" (.125") diameter Silver 
Alloy Contacts. The Button Contacts are rated 5 Amps. non
inductive @ 28 V.D.C. - 115 V.A.C. Electrical Life is 100,000 
operations at rated load. The MS64 2 Amp. Relay utilizes 
Gold Alloy Cross-Bar Contacts, which are excellent for Switch
ing low level or dry circuit loads. 

SINGLE POLE DOUBLE THROW - ENCLOSED TYPE 

• D.O. Approx. 35% of PU. t Nominal ±10%. 

SINGLE POLE DOUBLE THROW - ENCLOSED TYPE 

• D.O. Approx. 35% of PU. t Nominal ±lO%. 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2·751 
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~ FlIght Systems. Inc. 
P. O. BOX 25, MECHANICSBURG, PA. 17055 
PHONE (717) 69NJ333 
FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645·9200 
(IN N. Y. STATE CALL COLLECT (516) 294·0990) 

Solid state relays feature: 

• High speed 

FLIGHT SYSTEMS, INC. solid state relays are isolated all·silicon 
construction which can perform the switching functions of 
conventional relays, but at a substantial increase in speed and 
versati! ity. Also, they have the abil ity to be .mounted and function 
in any position, and an operation that is unaffected by 'shock, 
vibration, contaminants and humidity. 

• Excellent isolation 

Our general purpose relays are the smallest available 
and are the ideal choice for a wide variety of switching 
applications. In addition to their high-performance 
specifications these IC-compatible relays will usually 
save you money by eliminating driver stages and 
protective devices. Unit can be customer adapted 
(by adding one jumper) to operate from any source, 
including all types of TIL or conventional control: 
They will function as an interface between any logic 
from control circuit. and/or control functions. The 
relay modules are potted in a glass-filled Diallyl 
Phthalate case. Check the table below for speciffcations 
and prices. 

AC STATIC RELAY 

LOAO ACSTATIC 

• Unlimited trouble-free life 
• IC compatibility 

GENERAL PURPOSE RELAYS 
SPST N.O. (Form A) 
SPECIFICATIONS: 
Load Voltage (min-maxI: DC STATIC RELAY: Ot060 VDC 

ACSTATIC RELAY: Oto 3DDV peak, 20 to 450 Hz 

Load Types: RnistiYfl 
Inductive: Max. Transient 10DOVP for 10 ~sec (transient protection recommended) 
Capadtive: Max. inrush 3.5 times male. load curntnt rating for 1 second. 
Reec:tive: Power factor ~O.5 leading or lagging 

5V Control HellIOn .. : On above 3.76V; Off below 2.00V 
Actuating Time: 50 psec, typical 

R ..... Time: DC static relav: SOllsec - AC static relay: 1/2 cycle at Load frequency 
RepetitiOn Rate: Up to 2000 operations/sec. 

Operring Tamper .. re R .... : ·2O"C to +71 GC case temp. 
Mounting: Gold plated pins for eithlll' direct solder-in PCB mounting or Wire Wrap, 

Shock, Vibration, Altitude, Humidity: Per Mil-E-5400 

Isolation: Load·tD-control: 50 MO min. 

DC STATIC RELAY 

OCSTATIC 

SOLID 
STATE 
RELAYS 

• High sensitivity 
• No contact bounce 
• No arcing 
• Noiseless 

PRICE 

CONTROL BIAS CONTROL BIAS SIZE (001 CURRENT REQUIREMENTS REQUIREMENTS RELAY MOOEL REQUIREMENTS REQUIREMENTS RELAY MOOEL LxWxH 
1-10 

RATING NUMBER NUMBER 
300me 3 to eVDCat 2 rnA 5VDCat10mA 11030 19.50 

TTL COMPATIBLE 

lAMP 
3to 6VDC at 2 rnA 

5VCCat 20 rnA 11A10G 
3to svec at 2 rnA 

5VDC at 30 mA 11010G .688"" 1.125" x .750" 19.75 TTL COMPATIBLE TTL COMPATIBLE 

2.5 AMPS 3to6VDCat2mA 5VDCat 20 rnA 11A25G 3to6VOCat2mA 5VDC at 50 mA 11D25G 22.60 
TTL COMPATIBLE TTL COMPATIBLE 

BAMPS 
3to6VDCat2mA 

5VDCat25mA l1A6OG 
3 to svec at 2 mA 

12VDC at 100 rnA 11060G 1.50")( 1.50" x 1.00" 28.50 TTL COMPATIBLE TTL COMPATIBLE 

NEEO A SPECIAL VERSION? WE SPECIALIZE IN SERVICE! 2 TO 3 WEEKS DELIVERY ON CUSTOM-BUILT RELAYS. 

COMMUNICATION RELAYS In addition to those in the table below, many other 
models are available, including side stable, TIL com
patible, complementary, polar and side stable. Com
pletely potted, they Will mount in any position and will 
withstand severe shock and vibration. 

COMPATIBLE WITH AT&T, MILITARY, 
AND PRIVATE WIRE SYSTEMS 
SPECIFICATIONS-FOR BOTH TRANSMIT AND 

Most models are directly interchangeable with existing 
electromechanical relays. Consult the factory for 
additional information and quantity prices. 

RECEIVE RELAYS 

Input to output isolation: 50 Mil min. 

Operating temperature Range: -20" to +71° C 
APPLICATIONS 

• Teletype Circuits 

• Telegraph Circuits 

• Data Concentration 

TRANSMIT 

RECEIVE 

Vol.2·752 

MODEL 
NO. 

1102·115 

1202-101 

1202-102 

MODEL 
NO. 

·1102-113 

1202-245 

1202-106 

• Data Acquisition 

• Computer Peripherals 

• Machine Controls 

• Alarm Circuits 

INPUT 
(CONTROL) 

REQUIREMENTS 

4to 7VOC 
@20mA 
3to 6VOC 
@lmA 

TTL Compatible 

+and-4to 
7VOC@20mA 

INPUT 
(CONTROL) 

REQUIREMENTS 
1 t080mA 

Universal loop 
Neutral 

10t080 mA 
Universal loop 

Neutr I 
10to 80 mA 

Universal loop 
Polar 

Keying (repetition) rate: 0 to 4800 Baud (Up to 
2400 operations/sec.) 

Distortion: Less than 1% @ 400 Baud 

MEETS APPLICABLE PORTIONS MIL-R-27777 
lind MIL-STD-l88. 

OUTPUT (LOAD) PRICE 
RATING DESCRIPTION 

Max Continuous 1 - 10 

260VOC Neutral In- 27.75 @l150mA Neutral Out 

+ and - 130VOC TTL in 39.50 @150mA Polar Out 

+and -13OVOC Polar In- 37.25 @150mA Polar Out 

OUTPUT (LOAD) 
DESCRIPTION 

PRICE 
RATING, 

Max Continuous 1-10 
2to12VOC Neutral In -@50mA 25.70 

TTL Compatible TTL Out 
+ and - 20VOC Neutral In -@150mA Polar Out 29.50 

+ and -130 VOC Polar In-@150mA Polar Out 34.60 
Polar 

CATALOG PAGES: (Vol.1·301 to 1·972) lVol.2·301 to 2·1196) (Vol.3·301 to 3·1420) 

1.36" sq. x 2.172" high 
a-pin octal plug-in 

1.00" x 1.50" x 0.687" high 
PC mount 

TYPICAL APPliCATION 

TYPICAL APPLICATION 

88111/1973 



SEC. 4500 • RELAYS 

~ Fbg"t Systems. Inc. SOLID STATE 
RElA YS 

P. O. BOX 25, MECHANICSBURG, PA. 17055 
PHONE (717) 697-0333 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645·9200 
(IN N. Y. STATE CALL COLLECT (516) 294-0990) 

CIRCUIT BREAKERS 
TIME DELAYS 

INDUSTRIAL RELAYS These 10 horsepower, three phase solid state relays 
are fully·potted in an aluminum housing to with
stand harsh industrial environments. They can be 
actuated directly from TTL circuitry, or by 12 
VDC at 150' mAo Unique proprietary circuitry 
maintains triac dv/dt greater than the dv/dt of the 
impressed voltage and elimates false turn·on, and 
withstands transients up to 800 V peak non
recurring without damage. Models are available 
for 400 Vrms and/or 400 Hz operations, and full 
zero switching. Cost is $145 each in quantities of 
1 to 10. 

10 HORSEPOWER THREE PHASE 
INDUSTRIAL SOLID STATE RELAY 
MODEL 31A250-1 
Contact Configuration: 3 Pole Single Throw Normally Cpen 
Load: 115 to 230 Vrms, 60 Hz. 30, 25 A Max. 
Control: Can be actuated directly from TTL or by 12VDC at 150mA 
Bias: TTL Control; 12VDC at 150mA 

12VDC Control; None req'd 
Power Factor: 0.2 to 1.0 leading or lagging 
Temperature Range: .20" + 60"C flange temp. 
Acturating Tim.: 50 "sec typo 
Relea$8 Time: At next zero crossing (Zero SWitching on release) 
Package Size: 3.25'" x 3.75'" (mounting flange size) x 3.00'" tall 

SOLID STATE CIRCUIT BREAKERS 
750 rnA to 1.75 A Price: 1-10 Pieces $19.75. 
SPECIFICATIONS MODEL SY1000: 
Trip FoIm ....... : 0.75 A. to 1.76 A. programmable. 

trip n .... : 5Opsac. tYPo at 133% overl_. ext. 
capacitance .. 0 

VoIUtteDrop "ON'" StmI: 1.0 VDC 
tyPo 2.0 VDC max. 

Opemi", Vol .... RInga: 10 VDe min., 35 vac max. 

ne.t: Automatic by momentary power interruption. 

Trip Point Temp. Coefficient: Q.15%fC max.. 

0IIarating Temp. AlmIJl: ·20"C. to + 71·C case tamp. 

Flight Systems circuit breakers are fully 

solid state units with nothing to wear 

out, resulting in unlimited lifetime. They 

will mount anywhere, in any position, 

and are easily installed. Completely 

sealed, they are ideal for corrosive or 

explosive environments. Rugged, they 

are built to withstand severe shock and 

vibration. 

l.aabgt QlrNnt "OFF" Slate: SmA. max. at 36 VDC. eon .... uction: Potted module with 0.025" sq. gold plated wirewrap pins. 

2.5,5 AND 10 A 
PRICE 

SPECifiCATIONS: TRIP POINT MOOELNO. 
Opanting Votta .. : 12VDC min., 66VOC max. , ·3 
Trip QIrrent UWI Aacurw:y: :t 5% 

66.75 TriP n.: 500~S8CtyP.r 100'l6 overload 2.5 AMPS 144 
VohagI Drop: 2.DVDC max. 1-----+-----+-----1 
Lealcllge CUrrent .. 65VDC: 30 rnA max. 6.0 AMPS 141 72.50 
ClplratinaTamp.Range:·20"to+70"C 1-____ +-____ +-__ --1 
~mu~i:,=~~C~pply 10AMPS 137. 79.76 
ConstrucIion: Potted moclulain p heat shrink assembly. L...-____ L-__ '--_L-__ --' 

Deliwwy: 2 to 3 'NHks ARO. Automatic Reset Available 

This time delay module may be' connected directly 
to integrated circuit or transistor logic circuits. It is 
compatible with ali logic farnilies in use today. It can 
supply up to 100 mA of output current, enough to 
drive many types of relays directly, including all 
Flight Systems static relays. 

SOLID STATE TIMERS 
Supply voltage: +5VDC to +16VDC ragulated 
"Start" input: starts on first rising edge of pulse or level 

Rise time: 51lsec max. 
Duration: 10llsec min. 
Amplitude: 20 V max., 3 V min. 

Price: Model 31 A250-1 
1-10 $145.00 

Size: 
1.00" X 1.50'" x .687'" 

Delay time is resistor programmable over a 10 to 1 
range on all models. The output may be inhibited or 
reset at any point in a timing cycle, and may be 
recycled almost immediately (up to 98% duty cycle). 
These all solid state timers will withstand severe shock, 
vibration and humidity and may be mounted in any 
position. Timing accuracy and repeatibility is excellent 
over a wide voltage and temperature range. 

Modulation input: timing period may be modulated by applying a modulating 

DELAV 
PERIOD 

MODEL NO. 

50 to 500 msec RD.S 

100msecto 1 RDl 

0.5 sec to 5 sec RD5 

1 sec to 10 sec RD10 

5 sec to 60 sec RD50 

UNIT PRICE SIZE 
(1-101 Lx W x H 

$19.50 1.00'" x 1.60" 
x 0.687" 

voltage to this input 
Reset input: grounding this input inhibits output and resets timer 
Output current: 100mA max. for source current, 50mA for sync current 
Input impedance: 10k n 
Output impedance: 15 n nominal 
Output rise 8t fall timilS: 500 Ilsec max. (no load) 
Timing period range: Programmable from 10% to 100% of rated max. value 
Timing period accuracy: ±2% typo with temp. and voltage 
Timing period repeatability: ± 0.2% typ., ± 0.5% max. 
Recycle time: 2% of max. timing period 
Oper. Temp. range: ·20"C to +70"C 

START , 
I 

-.J. LJ ~ 
I+-- DELAY ---I I-- DELAY 

OUT 

RESET 

TIMING DIAGRAM 

Flight Systems Inc. also offers solid state latching relays, voltage and frequency sensitive relays, zero switching AC relays, AC/DC relays, as well 
as a complete selection of current sensors. Write for complete catalog of standard and special solid state relays, circuit breakers, aOO timers. 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2·753 



Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

RELAYS • CR120 TYPE H GENERAL·PURPOSE RELAYS 

Socket ~~\'in form 
manual operator 

Back·mounted forms in 
optional mounting track 

These compact, economical relays are ideal for the highly repetitive operations 
required in the output of electronic and electric equipment and in small, built-in 
chassis-type control panels where space is at a premium. 

Fo, complete line of CR120 Type H ,elays, w,ite for Bulletin GEA·7882 

PLUG·IN RELAYS WITH DUST COVER 
Tube Plug·in Socket Plug·in 

Coil for Customer Supplied Sockets1[ 0.205" Single Terminal 
Volt· Can· 5 Amp Contacts 10 Amp Contacts 5 Amp Contacts 10 Amp Contacts 
age tact List List List List 
Type Arr CR120 Price CR120 Price CR120 Price CR120 Price 

AC SPOT HG85C'** $15.40* HC85C"* $15.66' HG47C"* $13.48* HC47C"* $13.74' 
Coils OPOT HG85J*'* 17.10' HC85J*** 17.62* HG47J**j 16.30' HC47J*'* 16.82* 

3POT HG95W'*t 21.28* HC95W'** 22.04' HG47W' * 18.86* HC47W*** 19.62* 

OC SPOT HH8SC"* 15.26+ HF85C'** 15.52t HH47C'*t 13.041 HF47C*** 13.30t 
Coils OPOT HH85J*** 16.96 HF85J**t 17.50t HH47J**t 15.04 HF47J*'t 15.54+ 

3POT HH95W**t 21.l4t HF95W"* 21.90t HH47W**t 17.72 HF47W'** 18.50 

BACK·MOUNTED AND FRONT·MOUNTED RELAYS WITH DUST COVER 
0.187" Single Straight Terminal 0.187" Double Straight Terminal 

Coil 5 Amp Contacts 10 Amp Contacts 5 Amp contacts 10 Amp Contacts 
Volt· Can· Back Front Back Front Back Front Back Front 
age tact Mtd. Mtd. List Mtd. Mtd. List Mfd. Mtd. List Mtd. Mtd. List 
Type Arr CR120 CR120 Price CR120 CR120 Price CR120 CR120 Price CR120 CR120 Price 

AC SPOT HG73C** HG74C**t $14.74' HC73C** HC74C'*t $14.98* HG03C** HG04C*·t $14.98* HC03C** HC04C**t $15.22* 
Coil OPOT HG73J** HG74J*** 16.60* HC73J** HC74J**t 17.04' HG03J*' HG04J**t 17.08' HC03J'* HC04J*** 17.52* 

3POT HG73W** HG74W*** 19.14* HC73W** HC74W**t 19.82* HG03W*' HG04W*** 19.86' HC03W'* HC04W*** 20.54* 
DC SPOT HH73C** HH74C*** 14.32i HF73C*' HF74C*** 14.58l HH03C*' HH04C·*t tt~gt HF03C** HF04C .. t 14.82l 

Coil OPOT HH73J** HH74J**1 15.32 fiF73J*' HF74J**1 15.82 HH03J** HH04J**t HF03J'* HF04J*'* 16.30 
3POT HH04W*** 18.74t HF03W** HF04W*** HH73W'* HH74W' * 18.02 HF73W** HF74W* * 18.78 HH03W** 

** See Call Suffix Table at nght. •• COIL SUFFIX TABLE 
* Prices apply to 115·volt, ac max coils. Add $1.10 for 230·volt, 60/50 hertz coil. 
t Prices apply to 24·voll, de max coils. Add $1.68 for 48· or 110 volt dc coil. Suffix No. - Use 

where ** appears 
* Insert modification suffix, if desired, from Modification Suffix Table below. Volt· in Nomenclalure 
~ Single· and double·pole forms are octal (8·pin) type. 3·pole forms are l1·pin 

type. age 
110 

60/SO Hz DC 
12 .... 

:/: MODIFICATION SUFFIX 115 02 .... 
Suffix List Price 230 03 .... 

Feature Use in place of * Addition 6 04 08 
12 05 09 Manual Operator ( A $0.50 

Indicating Light B 2.50 
Manual Operator and Indicating Light C 3.00 

24 06 10 
48 07 11 

Prices subject to change Without notlc.e. OEM quantity prices available on request. 

CR120 TYPE G 

Tube·type 
plug·in 

Enclosed printed·circuit 

open printed·circuit 

Contact ratings (maximum): 
IS watts, resistive 
1.0 ampere 
250 OC volts 
60 milliohms resistance 

Life expectancy (electrical): 
20 million operations at maximum rating 
100 million operations at Y2 max rating 
200 million operations at low load 

Resonant frequency (reed!: 1080 cps 

Operation 
Nominal coil power: 

SPOT 450 mw 
OPOT 680 mw 
3POT 1000 mw 

SPOT latch 270 mw 
OPOT latch 580 mw 

REED SWITCH RELAYS 
CR220 TYPE G 

Plug·ln with 
socket attached 

Contact ratings (maximum): 
15 watts, resistive 
1.0 ampere 
250 OC volts 
60 milliohms resistance 

Life ,expectancy (electrical): 

Open 
prlnted·circult 

20 million operations at maximum rating 
100 million operations at If2 max rating 
200 million operations at low load 

Resonant frequency (reed): 1100 cps 

Operation 
Nominal coil power: 

Printed circuit: IP 350 mw, 2P 600 mw, 
3P 700 mw, 4P 900 mw; 5P 1200 mw, 
6P 1600 mw 

Plug'in & bracket: IP 350 mw, 2P 600 mw, 
3P 770 mw, 4P 1000 mw, 5P 1400 mw, 
6P 2300 mw, 8P 2300 mw, 12P 4000 mw 

For complete information contact your nearby GE Sales Office, or 
write to General Electric Co., Section 998·60. Schenectady, N. Y. 12345. 

19.50 

COIL DATA 
50/60 Hertz Forms DC Forms 

Hold. Hold. 
Volt· Res. in Cur. in Volt· Res. in Cur. in 
age Ohms mA age Ohms mA 

6 3 416 6 32 188 
12 16 208 12 120 100 
24 63 104 24 472 51 
48 255 55 48 1840 26 

115 1250 22 110 10000 11.5 
230 6300 11 220 § § 

§ Use 110 v relay with 10,OOO·ohm, 5 w resistor 
in series. 

CR120 TYPE M 

Enclosed prlnted·clrcult type 

Contact ratings (maximum): 
10 watts, resistive 
0.5 ampere 
200 OC volts 
150 milliohms resistance 

Life expectancy (electrical): 
5 million operations at maximum rating 
15 million operations at If2 max rating 
200 million operations at dry circuit 

Resonant frequency (reed): 2000 cps 

Operation· 
Nominal coil Power: 

IP 250 mw 4P & 5P 800 mw 
2P & 3P 500 mw 

Write for Bulletin SEA 8837 

GENERAL _ ELECTRIC 
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• 
HERMETICALLY 
SEALED RELAYS 

Unmatched for reliability, the light weight, thermal capabilities, 
and high resistance to shock of these hermetically sealed relays 
make them ideally suited for military and industrial electronic 
applications. 
The reliability factor stems from exacting assembly (in a "White 
Room" where necessary), rigid quality control, well·equipped lab 
facilities and precise testing procedures. These manufacturing 
techniques, combined with GE's advanced engineering design, 
produce top·quality relays with dependable characteristics exceed· 
ing those of static switching devices. 

TRANSISTOR SIZE TO·52 (3SBS) 
AII·welded including coils 
High contact forces, overtravel 
Low contact resistance 
High thermal margin 
Meets MIL-5757/40 

TRANSISTOR SIZE TO-52 I3SCS) 
INDUSTRIAL TYPE 
All welded 
Low cost 

150 GRID·SPACE 
(3SBC, 3SBH, 3SBM) 
New small size 
Low profile - only 0.32" high 
Terminals on 0.150" centers 
Meets MIL-5757/37, 80 and 85 
4PDT magnetic latch 

Cantact Cantact 
Fann Hating 

2PDT 1A at 28 Vd·c 
0.2A at 28 Vd·c 

Ind. 

2PDT 1A at 28Vd·c 
0.2A at 28Vd-c 

Ind. 

1PDT 2A at 28Vd·c 
2PDT 2A at 28Vd·c 
~ ¥2 at 115Va·c 

SEC. 4500 • RELAYS 

Contact resistance is held to a minimum by silver contacts (with 
gold Bash) combined with high contact forces. 
All high·temperature components allow the operation of then 
relays in ambient temperatures between - 65°C to + l25·C. 
Units are available with studs or brackets for mounting. The micro 
line has tab brackets for printed·circuit board application. 
Headers can be furnished with solder hooks, three·inch leadl, 
plug·in (with socket availability information) and many apecial 
terminals. "rire lor Bullen" GEA-6628 

Sensl
tlvlly 

120 mw 

160 mw 

50mw 
135mw 
250mw 

Size & Wellht 

0.37/1xO.37/1xO.275" 
0.09 oz. 

0.37/1xO.37"xO.275/1 
0.09 oz. 

0.32/1xO.61'I)(0.31/1 
0.13 oz. 

0.32/1xO.61/1xO.61/1 
0.24 oz. 

Vlbratian 
Capabilities Shack 

30 G's to 100 G's for 
3000 Hz 11 ms 

10 G's to 
2000 Hz 

30G's to 
3000 Hz 

50 G's for 
11 ms 

Operate 
Tlma 

2 ms max 

Haleue 
Time 

1 ms max 

4 ms max 3 ms max 

4 ms max 4 ms max 

HALF-SIZE MICRO (3SAVl 
Terminals on 0.2" centers 
AII·welded construction 
Bifurcated contacts 

2PDT 2A at 28 Vd·c 260 mw 
1A at 115Va·c 

0.4"xO.8/1xO.4" 
0.35 oz. 

30 G's to 50 G's for 4 ma max 4 ma max 
3000 Hz 11 ms 

Power or low·level switching 
Meets MIL-5757/9 

HALF-SIZE MICRO (3SCVl 
INDUSTRIAL TYPE 
100 million life at low level 
Low contact resistance 
Normal ovtrload capability 
Replaces reeds 

2PDT 10' at 340 mw 
2A 28Vd-c 

100 low level 

4·POLE MICRO (3SAH) 
All-welded construction 
No solder, solder flux 
Power or low·level switching 
Terminals on 0.2" centers 
Meets MIL-5757/12 

4PDT 2A at 26.5 Vd-c 400 mw 
1A at 115 Va-c 

HALF·SIZE RF 
Frequency 0 to 2.0 GHz 
Co-ax or PCB terminations 
Low cost 
RF and auxiliary contacts 
50-ohm impedance 

RF RELAY 

2PDT 10' at 15W RF 
10'st 25W RF 
2A at 28 Vd·c 

Frequency 0 to 2.0 GHz 1PDT RF 
50-ohm impedance 1PDT Aux 

2 x 10' at 
15WHF 

4x 104 at 
150W HF 
Aux 2A at 
28 Vd-c 

RF and auxiliary contacts 
SMA, co-ax and PCB termination~ 
Low cost 

For complete information contact your nearby GE Sales Office, or 
write to General Electric Co., Relay Sales, Waynesboro, Va. 22980. 

260mw 

250 mw 

0.4/1xO.8/1XO.4" 
0.35 oz. 

10 G's ta 
2000 Hz 

6 ms max 6 ms max 

0.81/1xl.01/1xO.61/1 
1.0 oz. 

30 G's to 50 G's for 6 ms max 5 ml max 
3000 Hz 11 ms 

0.4" x 0.11" x 0.4" 20 G's to 4ms 4 ms 
0.35 oz. 2000 Hz 

1.1S" X 0.95" x 0.840/1 10 G's to 10 ms 10 ms 
1.0 oz. 500 Hz 

GENERAL _ ELECTRIC 
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Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

MICROMINIATURE DIP REED RELAYS 
SERIES B 
8 AND 14 PIN - .275" PROFILE 

FEATURES 

• INDUSTRY STANDARD TO-116 TERMINAL GRID 
FITS ALL STANDARD DIP SOCKETS 

• OPTIONAL 8 OR 14 TERMINAL FOOTPRINT ASSURES 
MAXIMUM INTERCHANGEABILITY. 

• AUTO-INSERTION COMPATIBLE 
MINIMIZES ASSEMBLY LABOR 

• MOLDED EPOXY PACKAGES 
IMMUNE TO HOSTILE ENVIRONMENTS AND FLUIDS 

OUTLINES 

SERIES 82, 8 PIN 

~_.750 _ 

.020 TYP-1tj,,~. .100 
TYP 

.600 

I~ 

CONTACT OPTIONS 

Power Rating, Watts DC, Max. 

Current Rating, Amperes DC, Max. 

Voltage Rating, Volts DC, Max. 

Breakdown Voltage, DC, Minimum 

Operate Time, Msec. Typical 

Bounce Time, Msec. Typical 

Initial Contact Resistance, fl, Max. 

Life @ Max. Load, 106 Opers., Typ. 

Life @ Low Level, 106 Opers., Typ. 

Open Contact Capacitance, PF, Typ. 

.300 

.320 

• HIGH SENSITIVITY 

INTERFACES DIRECTLY WITH RTL, DTL, TTL, HTL LOGIC 

• CONTACT FLEXIBILITY 

WIDEST VARIETY OF CONTACT CAPABILITIES 

• PACKAGE VERSATILITY 

3 

.100 

20 

250 

.800 

.400 

.200 

5 

20 

.8 

ELECTROSTATIC SHIELDS AND INTERNAL CLAMPING 
DIODES AVAILABLE 

SERIES 84, 14 PIN 

1r===_.750 _ 

10 3 

.250 .250 

100 28 

250 250 

. .400 .250 

.200 .075 

.200 .200 

10 10 

20 100 

.2 .2 

t2 Form A Relay available in Code F Contacts only. 

ORDERING CODE 

B2 lA J 05 2 0 0 

TTTTT\\ 
. Vo1.2-756 

Relay 
Series 

Contact 
Configuration 

Contact 
Code 

Rated 
Coil 
Voltage 

Coil 
Terminal 
Location 

Shielding 

CATALOG PAGES: (VoU-301 to 1-972) (Vol.2-301 to 2-1196) (VoI.3-301 to 3-1420) 

Internal 
Clamping 
Diode 
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RELAY DATA 

1 Form A 

1 Form C 

2 Form A 

All 

RELAY OPTIONS 

Coil Terminal 
Location 

Shielding 

Clamping Diode 

SEC. 4500 • RELAYS 

5 380 .042 4.0 .4 

12 500 185 9.6 1.2 

24 2150 172 19.2 2.4 

5 200 80 4.0 .4 

12 450 205 9.6 1.2 

24 1750 211 19.2 2.4 

5 200 80 4.0 .4 

12 500 185 9.6 1.2 

24 2150 172 19.2 2.4 

Coil to contact breakdown voltage: 500 DC @ < 50% RH 
Coil to contact capacitance (code 3 shielding): .4 picofarads typo 

1 - End 

2 - Side (STANDARD LOCATION) 

3- Diagonal 

4-Common 

0- Internal Magnetic Shielding 

3 - Internal Magnetic Shield + 'Static 
Shield Terminated to Ground Pin 

0- No Diode 

D-Diode 

• At Must Operate Voltage 

Variable location permits optimum routing of circuit 
paths during PC board layout and assures second 
source capability 

Standard internal magnetic shielding minimizes inter
action of adjacent relays and/or other EM I sources 
such as transformers and power lines. Electrostatic 
shielding minimizes capacitive coupling of coil and 
contacts to isolate spurious signals caused by the 
collapsing magnetic field during dropout. 

Internal diode across relay coil performs an arc 
suppressor function to protect the contacts of drivers. 

SCHEMATIC DIAGRAMS (Top View 01 Kelay) 

GORDOS CORP. • 250 GLENWOOD AVENUE, BLOOMFIELD, NEW JERSEY 07003 • (201) 743-6800 

eemf1973 See YELLOW SECTION for Local Sales and Oistributors' Offices Vo1.2·757 



Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

MINIATURE MOLDED REED RELAYS 
SERIES C 
1" X .100" AND 1" X .150" GRIDS 

FEATURES 

• OPTIONAL .100" OR .150" TERMINAL GRID 
ASSURES MAXIMUM INTERCHANGEABILITY 

• LOW .312" PROFILE 
PERMITS STACKING PRINTED CIRCUIT BOARDS ON .400" 
CENTERS 

• EXPOSED TERMINALS 
ALLOW TESTING FROM EITHER SIDE OF BOARD, EASY 
FIELD REPLACEMENT 

OUTLINES 

~t~'----\_' -~-------,------'I' 

• MOLDED EPOXY PACKAGES 
IMMUNE TO HOSTILE ENVIRONMENTS AND FLUIDS 

• INTERNAL MAGNETIC SHIELDING 
MINIMIZES MAGNETIC INTERACTION 

• CONTACT FLEXIBILITY 
WIDEST VARIETY OF CONTACT CAPABILITIES 

• PACKAGE VERSATILITY 
ELECTROSTATIC SHIELDS AND INTERNAL CLAMPING 
DIODES AVAILABLE 

~ ~r--- .010 X .025 TYP 
_ 1.000 

1.020 

TYPICAL TOP VIEW 
SPHERICAL RADIUS 

SERIES C1, .100" GRID 

~:o,o ~~o~ 

---.-
.125 TYP 
~ 

1-,,\ ~100 TYP 

~.200~ 
1 -I 1-.100 TYP 

f.--.300-\ 

ONE POLE TWO POLE 

CONTACT OPTIONS 

Current Rating, Amperes DC, Max. 

Voltage Rating, Volts DC, Max. 

Breakdown Voltage, DC, Minimum 

Operate Time, Msec. Typical 

Bounce Time, Msec. Typical 

Initial Contact Resistance, fI, Max. 

Life @ Max. Load, 106 Opers., Typ. 

Life @ Low Level, 106 Opers., Typ. 

Open Contact Capacitance, PF, Typ. 

ORDERING CODE 

Cl lA 

T T 
Relay 
Series 

Contact 
Configuration 

.500 

200 

350 

.700 

.. 300 

.200 

20 

100 

.2 

H 

Contact 
Code 

SERIES C2, .150" GRID 

I -I I.- .150 TYP 1 -I \.-.150 TYP 

~.300-\ ~.450~ 
ONE POLE TWO POLE 

Note: Unused terminals do not appear on relays. 

.250 .250 1.0 

28 28 1000 

250 250 2000 

.800 .250 2.0 

.400 .750 None 

.200 .200 .050 

5 10 50 

50 100 200 

.8 .2 .3 

05 1 0 D 

T T \ \ 
. Rated 
Coil 
Voltage 

Coil 
Terminal 
Location 

Shielding Internal 
Clamping 
Diode 

Vo1.2·758 CATALOG PAGES: (Vol.1·301 to 1'972) (VoI.2-301 to 2'1196) (Vol.3·3Dl to 3·1420) eem/1973 



RELAY DATA 

One Pole 

Two Pole 

All 

RELAY OPTIONS 

Coil Terminal 
Location 

Shielding 

Clamping Diode 

SEC. 4500 0 RELAYS 

5 150 107 4.0 .5 

12 575 160 9.6 1.2 

24 2150 172 19.2 2.4 

5 80 200 4.0 .5 

12 320 288 9.6 1.2 

24 1500 246 19.2 2.4 

Coil to contact breakdown voltage: 1000 DC @ < 50% RH 
Coil to contact capacitance (code 3 shielding): .4 picofarads typo 

1 - End standard location 

2 - Side 

TOP VIEWS 

0- Internal Magnetic Shielding 

3 - Internal Magnetic Shield + 'Static 
Shield Terminated to Ground Pin 

0- No Diode 

D- Diode 

• At Must Operate Voltage 

Variable location permits optimum routing of circuit 
paths during PC board layout and assures second 
source capability 

Standard internal magnetic shielding minimizes inter
action of adjacent relays and/or other EMI sources 
such as transformers and power lines. Electrostatic 
shielding minimizes capacitive coupling of coil and 
contacts to isolate spurious signals caused by the 
collapsing magnetic field during dropout. 

Internal diode across relay coil performs an arc 
suppressor function to protect the contacts of drivers. 

SCHEMATIC DIAGRAMS (Top View of Relay) 

GORDOS CORP. • 250 GLENWOOD AVENUE, BLOOMFIELD, NEW JERSEY 07003 • (201) 743-6800 
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Vol. 2 ACTIVE COMPONENTS! CIRCUIT ASSEMBLIES! CONTROLS & DRIVES 

MINIATURE REED RELAYS 
SERIES G2 
1 - 5 POLES, 1" X .100" GRID 

FEATURES 

• INDUSTRY STANDARD 1.00" x .100" TERMINAL GRID 
ASSURES MAXIMUM INTERCHANGEABILITY AND 
MULTIPLE SOURCING 

• LOW .350" PROFILE 
PERMITS STACKING PRINTED CIRCUIT BOARDS ON 
STANDARD V2" CENTERS 

• FLEXPIN TERMINALS 
INSURE STRESS FREE SWITCH MOUNTING 

O!-,TLlNES 

• OPTIONAL COIL TERMINAL LOCATION 
FACILITATES OPTIMUM CIRCUIT PATH ROUTING 

• MAGNETIC AND/OR ELECTROSTATIC SHIELDING 
MINIMIZES INTERACTION AND SPURIOUS SIGNALS 

• REMOVABLE SHIELD 
PERMITS FIELD REPLACEMENT OF REED SWITCHES 

• WIDE VARIETY OF CONTACT CAPABILITIES 
PERMIT DIVERSE RELAY FUNCTIONS IN COMMON 
PACKAGES 

Qw ~ ~.~ 
~" •. ~ ~~,,..~ ~" •. ~ ~.~.,..~ ~~ ~ Um.~ 
1 FORM A 2 FORM A DRY 3 FORM A DRY 4 FORM A DRY 5 FORM A DRY 

DRY & MERCURY 1 FORM C DRY 2 FORM, C DRY 3 FORM C DRY 4 FORM C DRY 
2 FORM A MERCURY 3 FORM A MERCURY 4 FORM A MERCURY 

!4-~ --1.230*---.!,1 1 

jJ I~'''' 
.125 TYPT 1r t t 
~ I I .025 I I 14-4 ---1.000 ---~~ STANDOFF 

"+Ii~ 
---.j 1--.025 TYP 

* Over magnetic box shield 

Note: Unused terminals do not appear on relays. 

CONTACT OPTIONS 

Current Rating, Amperes DC, Max. .500 .250 .200 .250 1.0 

Voltage Rating, Volts DC, Max. 200 28 1000 28 1000 

Breakdown Voltage, DC, Minimum 350 250 1700 250 2000 

Operate Time, Msec. Typical .700 .800 .750 .250 2.0 

Bounce Time, Msec. Typical .300 .400 .200 .750 None 

Initial Contact Resistance, 0, Max. .200 .200 .200 .200 .050 

Life @ Max. Load, 106 Opers., Typ. 20 5 10 10 50 

Life @ Low Level, 106 Opers., Typ. 100 50 100 100 200 

Open Contact Capacitance, PF, Typ. .2 .8 .2 .2 .3 

ORDERING CODE 

G2 lA E 05 lID 

VoJ:2-760 

TTTTT\\ 
Relay 
Series 

Contact 
Configuration 

Contact 
Code 

Rated 
Coil 
Voltage 

Coil 
Terminal 
Location 

Shielding 
Combination 

CATALOG PAGES: (Vol.1·301 to 1·972) (VoI.2·301 to 2·1196) (VoI.3·301 to 3-1420) 

Internal 
Clamping 
Diode 

eem/1973 



RELAY DATA 

1 Form A Dry 
1 Form A Mercury 

2 Form A Dry 
1 Form C Dry 

3 Form A Dry 
2 Form C Dry 
2 Form A Mercury 

4 Form A Dry 
3 Form C Dry 
3 Form A Mercury 

5 Form A Dry 
4 Form C Dry 
4 Form A Mercury 

12 
24 

5 
12 
24 

5 
12 

24 

5 
12 
24 

5 
12 

24 

1400 
4340 

105 

730 
2500 

82 
570 

1540 

60 
275 

1090 

45 

320 
790 

SEC. 4500 • RELAYS 

71 4.0 .5 

66 9.6 1.2 

85 19.2 2.4 

152 4.0 .5 

126 9.6 1.2 

147 19.2 2.4 

195 4.0 .5 

162 9.6 1.2 

239 19.2 2.4 

267 4.0 .5 

335 9.6 1.2 

338 19.2 2.4 

356 4.0 .5 

288 9.6 1.2 

467 19.2 2.4 

All 
Coil to contact breakdown voltage: 1000 DC @ < 50% RH 

RELAY OPTIONS 

Coil Terminal 
Location 

Magnetic and 
Electrostatic 
Shielding 
Combinations 

Clamping Diode 

Coil to contact capecitance (code 4 shielding): .4 picofarads typo 

1 - End (STANDARD LOCATION) 0: :1 
2-Side I~-----:I 
3- Diagonal 

0- No Shielding 

1 - Magnetic Box Shield:!: 

2 - Magnetic Foil Shield 

3 - Grounded Electrostatic 

I~I 
BOTTOM VIEWS 

4 - Magnetic Bax + 'Static:!: (1 + 3) 

5 - Magnetic Foil + 'Static (2 + 3) 

+ Preferred configuration 

0- No Diode 

D- Diode 

• At Must Operate Voltage 

Variable location permits optimum routing of circuit 
paths during PC board layout and assures second 
source capability 

Magnetic shields minimize interaction of adjacent 
relays and/or other EMI sources such as transformers 
and power lines. Electrostatic shielding minimizes 
capacitive coupling of coil and contacts to isolate 
spurious signals generated by the collapsing magnetic 
field during dropout. 

Internal diode across relay coil performs an arc 
suppressor function to protect the contacts of drivers. 

SCHEMATIC DIAGRAMS (Bottom View of Relay) 

GORDOS CORP. • 250 GLENWOOD AVENUE, BLOOMFIELD, NEW JERSEY 07003 • (201) 743-6800 
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Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

COMPACT REED RELAYS 
SERIES H1 
1 - 4 POLES, 2" X .200" GRID 

FEATURES 

• RUGGED NYLON FRAME • INDUSTRY STANDARD 2.00" x .200" TERMINAL GRID 

ASSURES MAXIMUM INTERCHANGEABILITY AND 
MULTIPLE SOURCING 

IMMUNE TO SOLVENTS AND CLEANING SOLUTIONS 

• CONTACT FLEXIBILITY 
• OPEN CONSTRUCTION WIDEST VARIETY OF CONTACT CAPABILITIES 

PERMITS FIELD REPLACEMENT OF REED SWITCHES 

OUTLINES r-.87 ---1 I ~4----1.36---~~1 

.200 TypH 

ONE POLE 

H.200TYP 

TWO POLE FOUR POLE 

H·200TYP 

-II- 040TYP 

~ ~.1 
T~ ~~" 
.030 

STANDOFF .. 14f-_14 _____ ~:~~~~==========~~I~~I 

ORIENTATION HOLE 
~ 

~i~ = = = aD = = = aD = = = aD = = 
.025 TYP 

~ 

~14 ______ TY_P_IC_AL_B:=:_M_V_IE_W _____ ~'I~ 
Notes: For electromagnetic box shield add .035 to height and .050 to length and width. 

Unused terminals do not appear on relays. 

CONTACT OPTIONS 

Power Rating, Watts DC, Max. 15 15 100 100 10 50 10 

Current Rating, Amperes DC, Max. 1.0 1.0 3.0 3.0 .25 3.0 .25 

Voltage Rating, Volts DC, Max. 250 250 200 1000 28 400. 28 

Breakdown Voltage, DC, Minimum 300 300 400 2000 250 1000 300 

Operate Time, Msec. Typical 2.0 2.0 3.0 3.0 1.5 2.0 3.5 

Bounce Time, Msec. Typical .3 .3 1.0 1.0 1.5 0 2.0 

Initial Contact Resistance, 0, Max. .100 .100 .5 .5 .2 .05 .2 

Life @ Max. Load, 106 Opers., Typ. 5 5 .1 .1 5 50 5 

Life @ Low Level, 106 Opers., Typ. 200 200 100 100 35 200 35 

Open Contact Capacitance; PF, Typ. 1.0 1.0 1.0 1.0 4.0 • 5.0 

ORDERING CODE 

HI lA M 12 1 0 0 

TTTTT\\ 
Vol.2·762 

Relay 
Series 

Contact 
Configuration 

Contact 
Code 

Rated' 
Coil 
Voltage 

Coil 
Terminal 
Location 

Shielding 

CATALOG PAGES: (Vol.1·301 to 1·972) (\'01.2,301 to 2,1196) (\'01.3,301 to 3.1420) 

Internal 
Clamping 
Diode 
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RELAY DATA 

One Pole 

Two Pole 

Four Pole 

All 

RELAY OPTIONS 

\.; .. ···QP~!~t4 •. :· 

Coil Terminal 
Location 

Magnetic and 
Electros:atic 
Shielding 
Combinations 

Clamping Diode 

SEC. 4500 0 RELAYS 

12 600 153 9.6 1.2 

24 2400 153 19.2 2.4 

5 90 177 4.0 .5 

12 400 230 9.6 1.2 

24 1600 230 19.2 2.4 

5 33 484 4.0 .5 

12 150 614 9.6 1.2 

24 600 614 19.2 2.4 

Coil to contact breakdown voltage: 1000 DC @ < 50% RH 
Coil to contact capacitance (code 4 shielding): 2.0 picofarads typo 

1-End 

2-Side 

(STANDARD 
LOCATION) 

3 - Diagonal 

a - No Shielding 

1 - Magnetic Box Shield 

2 - Magnetic Foil Shield 

3 - Grounded Electrostatic 

BOTTOM VIEWS 

4 - Magnetic Box + 'Static (1 + 3) 

5 - Magnetic Foil + 'Static (2 + 3) 

a - No Diode 

D-Diode 

• At Must Operate Voltage 

Variable location permits optimum routing of circuit 
paths during PC board layout and assures second 
source capability 

Magnetic shields minimize interaction of adjacent 
relays and/ or other EMI sources such as transformers 
and power lines. Electrostatic shielding minimizes 
capacitive coupling of coil and contacts to isolate 
spurious signals generated by the collapsing magnetic 
field during dropout. 

Internal diode across relay coil performs an arc 
suppressor function to protect the contacts of drivers. 

SCHEMATIC DIAGRAMS (Bottom View of Relay) 

GORDOS CORP .• 250 GLENWOOD AVENUE, BLOOMFIELD, NEW JERSEY 07003 • (201) 743-6800 
eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2 0 763 



Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

LARGE REED RELAYS 
SERIES J1 
1 ·12 POLES, 2.5" X .218" GRID 

FEATURES • INTEGRAL MAGNETIC SHIELDING 
MINIMIZES MAGNETIC INTERACTION 

• 1 THROUGH 12 POLES 

• INDUSTRY STANDARD 2.5" x .218" TERMINAL GRID 
ASSURES MAXIMUM INTERCHANGEABILITY AND 
MULTIPLE SOURCING OCCUpy LESS THAN .65 IN2 PER 3 AMP CONTACT 

• LOW .562" PROFILE 
PERMITS STACKING PRINTED CIRCUIT BOARDS ON 
STANDARD 3/4" CENTERS 

• CONTACT VERSATILITY 
WIDE VARIETY OF CONTACT CAPABILITIES 

• SENSITIVE 
REQUIRE ONLY ABOUT 100 MILLIWATTS PER POLE 

OUTLINES 

t=.62j 

~~ m 
1 POLE 

1+---~1.76 

6 POLE 

1"=.84=-1 
~ 
~ 

2 POLE 3 POLE 

2.20------>1 

4 POLE 

TERMINAL SPACING "A" == .258" 
ALL OTHER TERMINALS SPACED .218" 

5 POLE 

12 POLE 

1~'I,---_2.65 _~I--! .56 (EXCEfpT 1 POLE @ .50) 

_" ~ 1 ~ ~~" 
~ ftTYP r' ~~. 2 SOO --------+l,!---:--r. .15 TYP 

ORIENTATION/ -----T-Y-PI-CA-L-B-OT-T-OM-VI-EW-------1.II . .020 TYP 
DOT -.,r 

CONTACT OPTIONS 
Note: Unused terminals do not appear on relays. 

Current Rating, Amperes DC, Max. 1.0 1.0 3.0 3.0 

Voltage Rating, Volts DC, Max. 250 250 200 1000 

Breakdown Voltage, DC, Minimum 300 300 400 2000 

Operate Time, Msec. Typical 2.0 2.0 3.0 3.0 

Bounce Time, Msec. Typical .3 .3 1.0 1.0 

Initial Contact Resistance, 0, Max. .05 .05 .5 .5 

Life @ Max.· Load, 106 Opers., Typ. 5 5 .1 .1 

Life @ Low Level, 106 Opers., Typ. 200 200 100 100 

Open Contact Capacitance, PF, Typ. 1.0 1.0 1.0 1.0 

ORDERING CODE 

Jl 12A M 24 

7 T \\ 
Vol.2·764 

Relay 
Series 

Contact 
Configuration 

Contact 
Code 

Rated 
Coil 
Voltage 

CATALOG PAGES: (Vol.1·301 to 1'9721 (VoI.2·301 to 2·11961 (VoI.3·301 to 3·14201 

3.0 

400 

1000 

2.0 

0 

.05 

50 

200 

• 
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SEC. 4500 • RELAYS 

RELAY DATA 

5 160 121 4.4 .6 

1 Form A 12 600 126 8.7 1.2 

24 2500 130 18.0 2.5 

5 88 230 4.5 .6 

2 Form A 12 350 226 8.9 1.1 

24 1400 231 18.0 2.2 

5 70 302 4.6 .6 

3 Form A 12 300 314 9.7 1.2 

24 1070 303 18.0 2.1 

5 56 411 4.8 .6 

4 Form A 12 218 423 9.6 1.2 

24 835 432 19.0 2.1 

5 40 484 4.4 .5 

5 Form A 12 155 488 8.7 1.0 

24 650 555 19.0 2.0 

5 31 596 4.3 .48 

6 Form A 12 120 588 8.4 .9 

24 510 635 18.0 1.9 

5 25 706 4.2 .35 

8 Form A 12 96 735 8.4 .9 

24 380 760 17.0 1.8 

5 22 1091 4.9 .5 

12 Form A 12 86 1117 9.8 1.0 

24 340 1176 20.0 2.0 

SCHEMATIC DIAGRAMS 



Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

~GRIGSBY
~BARTON~ 
REEDACTM RELAYS 

Reedacs™ are hybrid or solid-state relays employing triacs. 
Most utilize our exclusive "bug" circuitry that prevents pre
mature failure of reed-switch or transistor input caused by 
a previously unknown electrical characteristic of the triac. 
For complete information on Reedacs, write or call 
Grigsby-Barton; or contact your Grigsby-Barton repre
sentative. 

o B870 Serle. 

Basic Package Dimensions 

OB4000 .14000 Serl.s GB920 Series 

G8920 Series SYNCHRO DlpTM. A SPST A.C. Solid 
State Relay mounted in a modified TO-116, 4 lead 
dual-in-line plastic package. Input control terminals 
are L.E.D. coupled (photo isolated) from the output 
load terminals and is T'L compatible. The output is 
zero voltage switching up to 280 VAC. Used for in
dustrial controls, solenoids, fractional horsepower 
motors and actuators. 

G812000 series Synchro-Reedac®. This 4 terminal 
synchronous Reedac is true solid state having 
photo isolation (L.E.D.) input. No halfwave phe
nomina, no minimum Ibad current, maximum noise 
immunity. Does not require across-the-line monitor
ing. Turn on is less than 4V in the cycle, and turn
off is at current zero. 

To 280 

To 280 

To 400 
MA 

To 40 

2.0 to 32 
VDC@ 

16 MA max. 

Photo Isolation (L.E.D. cou
pled). Zero voltage switching. 
All solid state. UL/CSA com
patible. Operates directly from 
AC to 280 VAC. Control any ex
ternal TRIAC/SCR (no min. 
gate current and hard fired). 

Four terminals. Zero voltage 
5 to 24 VDC- turn on. Photo Isolated (L.E.D.) 
Photo-Isolated resistive or reactive loads. Syn-

. (L.E.D.) chronous switching. 

CATALDG PAGES: (V01.1-301 to 1-972) (V01.2-301 to 2-1196) (Vol.3-301 to 3-1420) eem/1973· 



~GRIGSBY
~BARTON~ 
DIP REED RELAYS 
As the originator of DIP reed relays, Grigsby
Barton offers you the most complete selection, 
and the best technical help available. Patented 
(U.S. Pat. 3575678) lead-frame construction 
makes magnetic shielding integral. Transfer
molded housings provide excellent environ
mental protection. 

GB800 Series/T0116 Case 
Compatible mechanically with 
all standard DIP-IC packages 
and conforming to JEDEC T0116 
specifications. They mate with 
conventional 14-pin receptacles, 
as well as fit automatic insertion 
equipment. Models listed: GB-
811A, 812A, 811C. 

GB820 and GB830 Series 
GB820 models have standard 14-
pin configuration, GB830 have 8 
pins. Package height of .275 
allows use of standard miniature 
switches and larger coils to In
crease sensitivity I current~carry

ing capability, and contact 
rating, as well as reduce cost. 
Can be automatically inserted. 

Models listed: GB821A, 831A, 
822A, 832A, 826AL, 821 B, 831 B, 
821 C, 831 C, 823C, 825C, 835C. 

GB840 Series 
These edge-mounted IC relays 
are deSigned for ultra high-den· 
sity asselnblies. They can also 
be used to "double up" by In-
serting them side by side In 
standard DIP sockets. Models 
listed: GB841A, 841B. 

GB850 Series 
These four terminal relays are 
designed for high-density IC as-
semblies. Staggered terminals 
(see drawing) permit tightest 
possible spacing. 1500 VAC mln-
imum insulation breakdown be-
tween coil and switch. Models 
listed: GB851 A, 851 B. 

CJ c::J 

CJ CJ 

For more information on Grigsby-Barton reed relays, contact your 
Grigsby-Barton representative, or call or write: 

The originators of DIP reed relays 

~GRIGSBY
~BARTON~ 

3800 INDUSTRIAL DRIVE • ROLLING MEADOWS, ILLINOIS 60008 
TELEPHONE: AREA (312) 392-5900 TWX 910-687-3789 

C'"1 

I 

I 

1 FORM A 
GB811A 

GB821A*, GB831A* 
GB841A, GB8S1A 

2 FORM A 
GB812A 

G B822A , G B832A 

GB821C , GB831C 

GB82SC , GB835C 

Maximum Switching Voltage 
Breakdown Voltage DC 

SEC. 4500 • RELAYS 

Designed for 5 volt DC nominal coil Voltage. 
200 and 500 ohm COils available. Clamp di-
ode, and electrostatic shield options. Con-
sult factory for complete part number 
description. 

-1 5.0 200 3.7 0.5 
-2 5.0 200 3.7 0.5 Yes 
-3 5.0 ·500 3.7 0.5 
-4 5.0 500 3.7 0.5 Yes 
-5 12.0 500 8.0 1.0 
-6 12.0 500 8.0 1.0 Yes 
-7 24.0 2150 18.0 2.0 
-8 24.0 2150 18.0 2.0 Yes 
-9 12.0 1000 8.0 1.0 

1000 8.0 1.0 Yes 

-1 5.0 200 3.7 0.5 
-2 5.0 200 3.7 0.5 Yes 

-1 5.0 150 3.7 0.5 
-2 5.0 150 3.7 0.5 Yes 
-3 450 8.0 1.0 
-4 450 Yes 
-5 

-·1B 5.0 125 4.0 0.5 
-2B 5.0 125 4.0 0.5 Yes 

-1 5.0 150 4.0 0.5 
-2 5.0 150 4.0 0.5 Yes 
-3 12.0 450 8.0 1.0 
-4 12.0 450 8.0 1.0 Yes 
-5 24.0 1750 18.0 2.0 
-6 24.0 1750 18.0 2.0 Yes 

-1 5.0 150 4.0 0.5 
-2 150 4.0 0.5 Yes 
-3 450 8.0 1.0 
-4 450 8.0 1.0 Yes 
-5 1750 18.0 2.0 
-6 1750 18.0 2.0 Yes 

Initial Contact Resistance 
Typical Operate Time in maec. 
Typical Release Time in msec. 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices 



Vol.2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

GUARDIAN® ELECTRIC 

ALL PRODUCTS IN THIS CATALOG are immediately available from 
any franchised Guardian Distributor. 

CATALOG PRICES: All prices in this catalog are list prices which were in effect at the time 
of printing. Contact your Guardian Distributor for quantity discounts or special bulk pricing. 

index 
I Guardian Series No. 

RELAYS 
ENCLOSED RELAYS 

1210-1215 
1210N 
1220/1220 
1220-1225 
1220M-1225M 
1310-1315 
1310B-1315B 
1310N-1315N 
1310P-1315P 
1330-1335 
1330P-1335P 
1360PC-1365PC 
1435 

OPEN RELAYS 
200 
220 
240U-245U 
625 
640U-645U 
660-665. 
840L-845L 
900-905-910·915 
1200/1200 
12001 1200UB 
1240-1245 

POWER RELAYS 

I Page I 

11 
11 
12 
11 
11 
12 
12 
12 
12 
13 
13 
13 
13 

9 
9 
9 
9 
9 
8 
8 

10 
10 
10 
10 

I· 2600U-2605U liliJO 
2620U-2625U 10 

~----------------~. 

REED RELAYS 
ERR 
GRR 
MOR 
MDX 
MRR 
ORR 

SOLID STATE RELAYS 

1 
6100-6110 

.. 6300-6310 

15 
14 
14 
14 
14 
14 

SOLID STATE/HYBRID RELAYS 
BDT 15 
MET 15 
TD 15 
TOO . 16 

Guardian Series No. I Page I 
SOLID STATE/TIME DELAY 
RELAYS 

6405 
6900-6905 
BDT 
MET 
TO 
TOO 

STEPPERS 
STEPPING RELAYS 

MAS 
MC 
MER 
PAS 
PC 
PER 
SLS 
660-665 
705 ROTOMITE 
840L-845L onloff 

SOLENOIDS 
PULL TYPE SOLENOIDS 

lAI 
2 
2HD 
3HD 
4 
4HD 
9 
10 
11 
12 
14 
16 
18 
NEW 18HD 
22 
24 
26 
28 
34 

17 
16 
15 
15 
15 
16 

7 
7 
7 
7 
7 
7 

17 
8 
8 
8 

2 
2 
2 
2 
2 
2 
2 
2 

3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 

GUARDIAN ELECTRIC MANUFACTURING CO. 
1550 WEST CARROLL AVENUE, CHICAGO, ILLINOIS 60607 - (312) 243-1100 

Guardian Series No. 

TUBULAR SOLENOIDS 
PULL & PUSH TYPES 

I Page I 

T3.5 x 9 5 
T4 x 7 5 
T4 x 12 5 
T4 x 16 5 
T6 x 12 5 
T8 x 9 6 
T8 x 16 6 
Tl2 x 13 6 
Tl2 x 19 6 

PUSH TYPE SOLENOIDS 

I 1* I ! I 
SOLENOID SWITCHES 

I
llS 3 
24S 4 
28S 4 

SOLID STATE CONTROLS 
LEVEL DETECTORS 

I LDP 17 
. LDT 17 

LOGIC STEPPERS 
I SLS 17 I 
PROTECTIVE SENSORS 

AV2 16 
CSI 16 
CTI 16 
FSI 16 
FS2 16 
PRI 16 
VSl 16 
VS2 16 
VS3 16 

"ZERO CROSSOVER" SWITCHES 

6505 I 17 I 

GUARDIAN ELECTRIC MANUFACTURING COMPANY OF CALIFORNIA, INC. 
5755 CAMILLE AVENUE, CULVER CITY, CALIFORNIA 90230 - (213) 870-4642 

Vol.2.768 GUARDIAN PAGE 1 CATALOG PAGES: (Vol.1·301 to 1'9721 ('101.2'301 to 2·11961 (Vol.3·3Dl to 3-14201 eem/1973 



SEC. 4500 0 RELAYS 

GUARDIAN®ELECTRIC SOLENOIDS 

NO. 1A1 AC or DC 
Low cost modified U·frame solenoid in 
six pull type models. Insulation material: 
Class "A" (105°C). Coil finish: Acetate 
yarn, coalesced with acetone. Termina· 
tion: External leads. Shipping weight: 
4.5 oz. 

NO.2 AC* 
Box·frame solenoid in two pull type 
models. Insulation material: Class "A" 
(105°C). Coil finish: Acetate yarn, co· 
alesced with acetone. Termination: Ex· 
ternal leads. Shipping weight: 10 oz. 

NO. 2HD AC or DC * 
Heavy duty, long life box·frame solenoid 
in four pull type models. Insulation rna· 
terial: Class "A" (105°C) Coil finish: 
Acetate yarn. coalesced with acetone. 
Termination: External leads. Shipping 
weight: 13 oz. 

NO. 3HD DC * 
Heavy duty box·frame solenoid in two 
pull type models. Insulation material: 
Class "A" (105°C) standard. Coil finish: 
Acetate yarn, coalesced with acetone. 
Termination: ~M' quick disconnect. Ship· 
ping weight: 14 oz. 

NO.4 AC or DC * 
Box-frame solenoid in six pull type 
models. Insulation material: Class "A" 
U05°C). Coil finish: Acetate yarn, co· 
alesced with acetone. Termination: Ex· 
ternal leads. Shipping weight: 14.5 oz. 

NO. 4HD AC or DC * 
Heavy duty box·frame solenoid in six pull 
type models. Insulation material: Class 
"A" U05°C). Coil finish: Acetate yarn, 
coalesced with acetone . .Termination:· 
External leads. Shipping weight: 15 oz. 

NO.9 AC or DC 
Box·frame solenoid in four pull type 
models. Insulation material: Class "A" 
U05°C). Coi I finish: Acetate yarn, co· 
alesced with acetone. Termination: 3{6" 
quick disconnect. Shipping weight: 4 oz. 

NO. 10 AC or DC 
Box·frame solenoid in four pull type 
models. Insulation material: Class "A" 
U05°C). Coil finish: Acetate yarn, co· 
alesced with acetone. Termination: 3{6" 
quick disconnect. Shipping weight: 6.5 oz. 

• Recognized under the Component Program of Underwriters' Laboratories, Inc • 

PULL TYPE 
Guardian Coil 

No. Duty Voltage Ohms 

lAl- Inter - 120AC 300 
lAI - Cant - 120AC 675 

PULL TYPE 
Guardian Coil 

No. Duty Voltage Ohms 

2 - Inter -120AC 60 
2 - Cant -120AC 166 

PULL TYPE 
Guardian Coil 

No. Duly Voltage Ohms 

2HD - Inter - 120AC 36 
2HD - Cant - 120AC 113 
2HD - Inter - 24DC 20 
2HD - Cant - 24DC 64 

PULL TYPE 
Guardian Coil 

No. Duty Voltage Ohms 

3HD - Inter - 24DC 21 
3HD - Cont - 240C 52 

PULL TYPE 
Guardian Coil 

No. Duly Voltage Ohms 

4 - Inter -120AC 37 
4-Cont -120AC 133 
4-lnler - 24DC 15 
4- Cant - 240C 54 
4-lnler - nODC 346 
4- Cant -110DC 1300 

PULL TYPE 
Guardian Coil 

No. Duty Voltage Ohms 

4HD - Inler - 120AC 15 
4HD - Cant - 120AC 53 
4HD - Inter - 24DC 15 
4HD-Cont - 24DC 50 
4HD -Inter - IlODC 350 
4HD - Cant - IlODC 1200 

PULL TYPE 
Guardian Coil 

No. Duty Voltage Ohms 

9 - Inter - 120AC 220 
9 - Cant - 120AC 350 
9 - Inter - 24DC 52 
9 - Cant - 24DC 90 

PULL TYPE 
Guardian Coil 

No. Duty Voltage Ohms 

10 -Inter -120AC 74 
10 - Cont -120AC 172 
10 -Inter 24DC 37 
10- Cant - 24DC 69 

. eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices 

LIFTS AND STROKES 
(Minimum) I (Maximum) 

8 oz. at 'Is" I 2 oz. at '12" 
3 oz. at 'Is" 0.5 oz. at "AI" 

LIFTS AND STROKES 
(Minimum) I (Maximum) 

33 oz. at 'Is" I 9 oz. at 71s" 
10.5 oz. at 'Is" 3 oz. at 71s" 

LI FTS AND STROKES 
(Minimum) (Maximum) 

38 oz. at 'I." 
17 oz. at 'I." 

100 oz. at 'I." 
50 oz. at 'Is" 

16 oz. at 314" 
4 oz. at "I." 
5 oz. at "I." 
1 oz. at 'Va" 

LIFTS AND STROKES 
(Minimum) f (Maximum) 

160 oz. at X," I 8 oz. at "I." 
100 oz. at X," 3 oz. at 314" 

LI FTS AND STROKES 
(Minimum) (Maximum) 

24 oz. at 'I." 22 oz. at 1" 
8 oz. at 'I." 6 oz. at 1" 

110 oz. at 'I." 4 oz. at 1" 
55 oz. at 'Is" 2.5 oz. at 7/." 
90 oz. at 'I." 4 oz. at 1" 
55 oz. at 'I." 2.5 oz. at 7/." 

LIFTS AN 0 STROKES 
(Minimum) (Maximum) 

107 oz. at X," 30 oz. at 1'1." 
26 oz. at 'I." 8 oz. at 1 '14" 

156 oz. at 'Is" 21 oz. at "I." 
70 oz. at 'I." 4 oz. at "I." 

156 oz. at 'I." 21 oz. at "I." 
70 oz. at 'I." 4 oz. at :v." 

LIFTS AND STROKES 
(Minimum) (Maximum) 

17 oz. at 'Is" 
11 oz. at 'Is" 
16 oz. at 'Is" 
10 oz. at 'Is" 

8 oz. at '12" 
4 oz. at '12" 
1 oz. at '12" 
1 oz. at'M," 

LI FTS AN 0 STROKES 
(Minimum) (Maximum) 

40 oz. at 'I." 25 oz. at '12" 
20 oz. at 'Is" 10 oz. at '12" 
26 oz. at 'I." 4 oz. at '12" 
16 oz. at 'Is" 1 oz. at '12" 

Net Ea. 
1·24 

$3.78 
3.78 

Net Ea. 
1·24 

$5.30 
5.47 

Net Ea. 
1-24 

$10.21 
10.21 
10.52 
10.52 

Net Ea. 
1-24 

$7.07 
7.07 

Net Ea. 
1·24 

$5.81 
5.81 
5.81 
5.81 
6.02 
6.02 

Net Ea. 
1·24 

$7.55 
7.55 
7.55 
7.55 
7.55 
7.55 

Net Ea. 
1-24 

$3.26 
3.26 
3.06 
3.06 

Net Ea. 
1·24 

$3.47 
3.47 
3.26 
3.2& 
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VO,I.2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

GUARDIAN® ELECTRIC SOLENOIDS 

NO. 11 AC or DC* 
Box-frame solenoid in 20 models and a 
choice of pull type, push type or solenoid 
switch. Insulation material: Class "A" 
(lOSOC). Coil finish: New Uni-Guard 
molded polyester. Termination: Dual pur
pose 'K." quick disconnect or solder type 
lugs. Shipping weight: 7.S oz. 
t Further savings available when purchased 

bulk packed in quantities of 250 or more. 

WITH SWITCH 

Efficient laminated solenoid in two pull 
type models. Insulation material: Class 
"A" (lOSOC). Coil finish: Acetate yarn, 
coalesced with acetone. Termination: Ex
ternal leads .. Shipping weight: 6 oz. 

NO. 14AC * 
Efficient laminated solenoid in two pull 
type models. Insulation material: Class 
"A" (I05°C). Coil finish: Acetate yarn, 
coalesced with acet~e. Termination: Ex
ternal leads. Shipping weight: 9 oz. 

NO. 16 AC* 
Efficient laminated solenoid in six 
models and a choice of pull or push 
type. Insulation material: Class "A" 
(lOSoCl. Coil finish: New Uni-Guard 
molded polyester. Termination: Dual pur
pose solder lugs or 'Kl' quick disconnect. 
Shipping weight: 7.S oz. 

1'14" t Further savings available when purchased 
bulk packed in quantities of 250 or more. 

NO. 18 AC* 
Efficient laminated solenoid in six 
models and a choice of pull or push 
type. Insulation material: Class "A" 
(lOS°e). Coil finish: Acetate yarn, co
alesced with acetone. Termination: 
Solder lugs. Shipping weight: 16.5 oz. 

* Recognized under the Component Program of Underwriters' Laboratories. Inc. 

PULL TYPE 
Guardian Coil LIFTS AND STROKES 

No. Duty Voltage Ohms (Minimum) (Maximum) 

11 ~ Inter- 24AC 3.5 25 oz. at 'Is" 6 oz. at 1" 
11- Cont - 24AC 8 12 oz. at I/S" 1 oz. at I" 

til - Inter - 120AC 85 25 oz. at 'Is" 6 oz. at 1" 
til - Cant - 120AC 200 12 oz. at 'Is" 1 oz. at 1" 
II-Inter - 60C 2 40 oz. at I/S" 2 oz. at 3/4" 
11- Cant - 60C 4.5 25 oz. at I/S" 1 oz. at 3(4" 

l11-lnter - 240C 31 40 oz. at 'Is" 2 oz. at 3/4" 
11-Cont - 240C 72 25 oz. at 'Is" 1 oz. at 3(4" 

PUSH TYPE 
liP -Inter- 24AC 3.5 20 oz. at I/S" 4.8 oz. at 1" 
11P- Cont - 24AC 8 9.6 oz. at 'Is" 0.8 oz. at 1" 
11P - Inter - 120AC 85 20 oz. at 'Is" 4.8 oz. at 1" 
11P - Cant - 120AC 200 9.6 oz. at 'Is" 0.8 oz. at 1" 
11P-lnter - 60C 2 32 oz. at 'Is" 1.6 oz. at~" 
11P- Cant - 60C 4.5 20 oz. at I/S" 0.8 oz. at 3,1," 
liP - Inter- 240C 31 32 oz. at Ifs" 1.6 oz. at 3(4" 
11P- Cant - 240C 72 20 oz. at Ifs" 0.8 oz. at 3/4" 

SOLENOID SWITCH - SPDT -10 AMP 
11S - Inter - 120AC 
11S - Cant - 120AC 
11S - Inter - 240C 
11S - Cant - 240C 

PULL TYPE 
Guardian Coil 

No. Duty Voltage 

12 - Inter - 120AC 
12 -- Cont - 120AC 

PULL TYPE 
Guardian Coil 

No. Duty Voltage 

14 - Inter - 120AC 
14 - Cant - 120AC 

PULL TYPE 
Guardian Coil 

No. Duty Voltage 

t 16 - Inter - 120AC 
t 16 - Cont - 120AC 

16 - Inter - 240AC 
16 - Cont - 240AC 

PUSH TYPE 
16P - Inter - 120AC 
16P - Cont - 120AC 

PULL TYPE 
Guardian Coil 

No. Duty Voltage 

18 - Inter - 120AC 
18 - Cant - 120AC 
18 - Inter - 240AC 
18 - Cont - 240AC 

PUSH TYPE 
18P - Inter -120AC 
18P - Cant - 120AC 

LIFTS AND STROKES 
Ohms (Minimum) I (Maximum) 

100 32 oz. at 'Ill" I 4 oz. at 1" 
150 22 oz. at Ifo" 3 oz. at ~o" 

LIFTS AND STROKES 
Ohms (Minimum) I (Maximum) 

11 110 oz. at 'Ill" I 52 oz. at 1'12" 
18 65 oz. at 'Ill" 37 oz. at Ilf2" 

LIFTS AND STROKES 
Ohms (Minimum) (Maximum) 

41 90 oz. at Ifs" 30 oz. at 314" 
85 50 oz. at '10" 10 oz. at 3(4" 

200 90 oz. at 'Is" 30 oz. at 3(4" 
350 50 oz. at 'Is" 10 oz. at 3(," 

LIFTS AND STROKES 
Ohms (Minimum) (Maximum) 

8.8 280 oz. at 'Is" 80 oz. at 1" 
19.7 145 oz. at 'Ill" 40 oz. at 1" 

45 280 oz. at 'Ill" 80 oz. at 1" 
78 145 oz. at Ifs" 40 oz. at I" 

Vol.2- 770 GUARDIAN PAGE 3 CATALOG PAGES: (Vol.1-301 to 1-972) (VoI.2-301 to 2~1196) (Vol.3-301 to 3-1420) 

Net Ea. 
1-24 

$3.71 
3.71 
3.71 
3.71 
3.71 
3.71 
3.71 
3.71 

$4.25 
4.25 
4.25 
4.25 
4.25 
4.25 
4.25 
4.25 

$4.89 
4.89 
4.89 
4.g9 

Net Ea. 
1-24 

$5.26 
5.26 

Net Ea. 
1-24 

$7.11 
7.11 

Net Ea. 
1-24 

$4.44 
4.44 
4.74 
4.74 

$4.98 
4.98 

Net Ea. 
1-24 

$5.88 
5.88 
6.41 
6.41 

$6.42 
6.42 

eem/1973 



SEC. 4500 0 RELAYS 

GUARDIAN®ELECTRIC SOLENOIDS 

PULL TYPE 

NEW NO. 18HD AC* 
Heavy duty laminated solenoid in four 
pull type models. Insulation material: 
Class "A" (105°C). Coil finish: Acetate 
yarn coalesced with acetone. Termina
tion: Solder lugs. Shipping weight: 16 oz. 

NO. 22 DC * 
Box-frame solenoid in four pull type 
models. Insulation material: Class "A" 
(105°C). Coil finish: Acetate yarn co

-----'--alesced with acetone. Termination: Ex-
ternal leads. Shipping weight: 2.5 oz. 

NO. 24 AC or DC * 
U-frame solenoid in six models and 
a choice of pull type or solenoid switch. 
Insulation material: Class "A" (105°C), 
Coil finish: Acetate yarn, coalesced with 
acetone. Termination: Solder lugs on 
pull type; ~t quick disconnect on sole
noid switch. Shipping weight: 3 oz. 

NO. 26 AC or DC* 
U-frame solenoid in four pull type 
models. Insulation material: Class "A" 

(105°C), Coil finish: ~New Uni-Guard 
molded polyester. Termination: Dual pur
pose solder lugs or ~6" quick disconnect. 
Shipping weight: 4 oz. 

NO. 28 AC or DC* 
Box-frame solenoid in 22 models and a 
choice of pull type, push type or solenoid 
switch. Insulation material: Class "An 
(105°C), Coil finish: ~New Uni-Guard 
molded polyester. Termination: Dual pur

·pose solder lugs or ~t quick disconnect. 
Shipping weight: 3.5 oz. 

SOLENOII WITH SWITCH 

NO. 34 AC or DC* 
U-frame solenoid in four pull type 
models. Insulation material: Class "An 
(105°Cl. Coil finish: ~New Uni-Guard 
molded polyester. Termination: Dual pur
pose solder lugs or 'H.l' quick disconnect. 
Shipping weight: 3 oz . 

PULL TYPE 
Guardian Coil 

No. Duty Voltage 

18HO - Inter - 120AC 9.9 
18HO - Cont - 120AC 15.2 
18HO - Inter - 240AC 40 
18HO - Cont - 240AC 60 

PULL TYPE 
Guardian Coil 

No. Duty Voltage 

22-lnter - 6DC 
22-Cont - 60C 
22-lnter - 240C 
22- Cont - 240C 

PULL TYPE 
Guardian Coil 

No. Duty Voltage 
24 Inter - 120AC 
24 - Cont - 120AC 
24-lnter - 240C 
24-Cont - 240C 

24S - Inter -120AC 
24S - Cont - 120AC 

PULL TYPE 
Guardian Coil 

Ohms 

4 
9 

60 
144 

Ohms 

310 
500 

52 
114 

No. Duty Voltage Ohms 

26 - Inter - 120AC 140 
26 - Cont - 120AC 250 
26 - Inter - 240C 33 
26 - Cont - 240C 85 

PULL TYPE 
Guardian Coil 

No. Duty Voltage Ohms 

28 -Inter - 24AC 7.5 
28 - Cont - 24AC 17.4 
28 - Inter -120AC 220 
28 - Cont - 120AC 400 
28-lnter - 60C 3.3 
28-Cont - 60C 7.7 
28 - Inter- 120C 13 
28-Cont - 120C 27 
28 - Inter - 240C 50 
28-Cont - 240C 104 

PUSH TYPE 
28P-lnter - 24AC 7.5 
28P-Cont - 24AC 17.4 
28P - Inter - 120AC 220 
28P - Cont - 120AC 400 
28P-lnter- 60C 3.3 
28P-Cont - 60C 7.7 
28P-lnter - 120C 13 
28P-Cont - 120C 27 
28P -Inter- 24DC 50 
28P-Cont - 240C 104 

STROKES Net Ea. 
(Maximum) 1-24 

200 oz. at '!a" 160 oz. at 1" $14.80 
172 oz. at '!a" 128 oz. at 1" 14.80 
200 oz. at 'Ia" 160 oz. at 1" 14.80 
172 oz. at '!a" 128 oz. at 1" 14.80 

LIFTS AND STROKES 
(Minimum) (Maximum) 

24 oz. at X," 1 oz. at 3/0" 
13 oz. at X," 0.5 oz. at '14" 
24 oz. at X," 1 oz. at U," 
13 oz. at X," 0.5 oz. at 3/0" 

LIFTS AND STROKES 
(Minimum) (Maximum) 

16 oz. at X," 3 oz. at %" 
10.5 oz. at X," 2 oz. at %" 

36 oz. at X," 3 oz. at '12" 
18 oz. at X," 0.5 oz. at 1f211 

LIFTS AND STROKES 
(Minimum) (Maximum) 

28 oz. at X." 
13 oz. at X," 
65 oz. at X," 
36 oz. at X," 

3 oz. at Va" 
4 oz. al%" 
3 oz. at 0/4" 

1.5 oz. at '12" 

LIFTS AND STROKES 
(Minimum) (Maximum) 

35 oz. at X," 5 oz. at 1f211 
20 oz. at X," 2.5 oz. at 1f2" 
35 oz. at X," 5 oz. at '12" 
20 oz. at X," 2.5 oz. at 1f211 
35 oz. at X," 2 oz; at 1f2" 
24 oz. at X," 1 oz. at 3/0" 
35 oz. at X," 2 oz. at 1f2" 
24 oz. at X," 1 oz. at 3/0" 
35 oz. at X," 2 oz. at 1f211 
24 oz. at X," 1 oz. at 3/0" 

28 oz. at X," 4 oz. at 112" 
16 oz. at X," 2 oz. at 112" 
28 oz. at X," 4 oz. at 112" 
16 oz. at X," 2 oz. at 1f2" 
28 oz. at X," 1.6 oz. at 1f2" 
19 oz. at X," 0.8 oz. at 3/0" 
28 oz. at X," 1.6 oz. at 1f2" 
19 oz. at X," 0.8 oz. at 3/0" 
28 oz. at X." 1. 6 oz. at 1f2" 
19 oz. at X." 0.8 oz. at 3/0" 

Net EI. 
1-24 

$3.46 
3.46 
3.46 
3.46 

Net EI. 
1-24 

$4.02 
4.02 
4.02 
4.02 

$8.17 
8.17 

Net Ea. 
1-24 

$4.24 
4.24 
4.02 
4.02 

Net Ea. 
1-24 

$3.72 
3.72 
4.02 
4.02 
3.46 
3.46 
3.46 
3.46 
3.46 
3.46 

$4.25 
4.25 
4.55 
4.55 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 

SOLENOID SWITCH - SPOT -10 AMP 
28S-lnter- 240C 
28S - Cont - 240C 

PULL TYPE 
Guardian Coil 

No. Duty Voltage 

t 34 - Inter - 120AC 
t 34 - Cont - 120AC 
t 34 - Inter - 240C 
t 34 - Cont - 240C 

$4.64 
4.64 

t Further savings available when purchased 
bulk packed in quantities of 250 or more. 

LIFTS AND STROKES Net Ea. 
Ohms (Minimum) (Maximum) 1-24· 

400 15 oz. at X." 1 oz. at 112" $2.65 
865 7 oz. at X.', 0.5 oz. at 1f2" 2.65 

66 17 oz. at X." 1 oz. atU." 2.65 
145 8.5 oz. at X," 0.5 oz. at 114" 2.65 

• Recognized under the Component Program of Underwriters' Laboratories, Inc. ~ Available January 1, 1974 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices lIUARDIAN PAGE 4 Vol.2° 771 



Vol.2 ACTIVE COMPONENTS J CIRCUIT ASSEMBLIES J CONTROLS & DRIVES -----------

GU'-BI>IAN® ELECTRIC TUBULAR SOLENOIDS 

NO. T3.5 x 9* 
Tubular solenoid in eight models includ· 
ing choice of either pull or push type 
operation. Both types include mounting 
bracket. Insulation material: Class "An 
(105°C). Termination: 6 inch leads. 
Mounting thread size: ~l'·32. Shipping 
weight: 3.5 oz. 

NO. T4 X 7* 
Tubular solenoid in six models includ· 
ing choice of either pull or push type 
operation. Both types include mounting 
bracket. Insulation material: Class "An 
(I05°C). Termination: 6 inch leads. 
Mounting thread size: %"·32. Shipping 
weight: 3.5 oz. 

NO. T4 X 12* 
Tubular solenoid in six models includ· 
ing choice of either pull or push type 
operation. Both types include mounting' 
bracket. Insulation material: Class "An 
(105°C). Termination: 6 inch leads. 

PULL TYPE 
Guardian Coil LI FTS AND STROKES ~et Ea. 

No. Duty Voltage (Minimum) (Maximum) !l W. 1·24 

T3.5 x 9 - Inter - 120C 11 oz. at U," 1 oz. at l,2/1 14 10 $3.94 
T3.5 x 9 - Cant - 120C 4 oz. at u,', .250z. at ~,/1 80 2 4.04 
T3.5 x 9 - Inter - 240C 11 oz. at u,', 1 oz. at l,2/1 57 10 3.94 
T3.5 x 9 - Cant - 240C 4.5 oz. at u,', .25 oz. at ~,/1 260 2 4.04 

PUSH TYPE 
TP3.5x9 - Inter - 120C 9 oz. at u,', 0.5 oz. at l,2/1 14 10 $4.67 
TP3.5x9 - Cant - 120C 3 oz. at U,/1 .25 oz. at V4/1 80 2 4.77 
TP3.5x9 - Inter - 240C 9 oz. at U,', 0.5 oz. at V2/1 57 10 4.67 
TP3.5x9 - Cant - 240C 3.5 oz. at}U" .25 oz. at V4" 260 2 4.77 

PULL TYPE 
Guardian Coil 

No. Duty Voltag 

T4 x 7 - Inter -1200 
T4 x 7 - Cant - 120C 
T4 x 7 - Inter - 240C 
T4 x 7 - Cant - 240C 

PUSH TYPE 
TP4 x i-Inter - 240C 
TP4 x i-Cant - 240C 

PULL TYPE 
Guardian Coil 

No. Duty Voltage 

T4 x 12 - Inter - 120C 
T4 x 12 - Cant - 120C 
T4 x 12 - Inter - 240C 
T4 x 12 - Cant - 240C 

LI FTS AND STROKES 
(Minimum) (Maximum) 

10 oz. at u,', 1 oz. at V4/1 
4 oz. at u,', .25 oz. at %," 

10 oz. at U," 1 oz. at V4" 
4 oz. at U," 25 oz. at %,', 

LI FTS AND STROKES 
(Minimum) (Maximum) 

15 oz. at u,', 1 oz. at 3A/I 
8 oz. at U," 1 oz. at ~" 

15 oz. at ).),/1 1 oz. at '¥4/1 
8 oz. at U," 1 oz. at ~," 

!l W. 

20 7 
60 2.4 
80 7 

240 2.4 

!l W. 

10 15 
41 3.5 
38 15 

160 3.5 

Net ea. 
1-24 

4.50 
4.61 
4.50 
4.61 

5.21 
5.32 

~et ea. 
1·24 

$4.82 
4.93 
4.82 
4.93 

Mounting thread size: %"·32. Shipping PUSH TYPE 
weight: 3.5 oz. ,...TP-4-X-I-2---ln-te-r---24-0-C..------.----......,.--.---.-5-.5-6 

NO. T4 X 16* 
Tubular solenoid in eight models includ· 
ing choice of either pull or push type 
operation. Both types include mounting 
bracket. Insulation material: Class "An 
(105°Cl. Termination: 6 inch leads. 

TP4 x 12 - Cant - 240C 5.67 

PULL TYPE 
Guardian Coil LIFTS AND STROKES Net ea. 

No. Duty Voltage (Minimum) (Maximum) (J W. 1·24 

T4 x 16 - Inter - 120C 17 oz. at U," 2 oz. at 11/a/l 6 20 $5.14 
T4 x 16 - Cant - 120C 10 oz. at U," 0.5 oz. at 7/a" 36 4 5.25 
T4 x 16 - Inter - 240C 17 oz. at u,', 2 oz. at 1Va/l 24 20 5.14 
T4 x 16 - Cant - 240C 10 oz. at u,', 0.5 oz. at 71'." 145 4 5.25 

Mounting thread size: %"·32. Shipping PUSH TYPE 
weight: 3.5 oz. 

NO. T6 X 12* 
Tubular solenoid in eight models includ· 
ing choice of either pull or push type 
operation. Both types include mounting 
bracket. Insulation material: .Class "An 
(105°C). Termination: 6 inch leads. 
Mounting thread size: 1~/'·32. Shipping 
weight: 5 oz. 

TP4 x 16 - Inter - 120C ! 14 oz. at u," 1.5 oz. at IV./1 6 20 $5.89 
TP4 x 16 - Cant - 120C 8 oz. at u," 0.5 oz. at 3;411 36 4 5.99 
TP4 x 16 - Inter - 240C \14 oz. at U," 1.5 oz. at IVs" 24 20 1: TP4 x 16 - Cant - 250C 8 oz. at M;" 0.5 oz. aL3;4" 145 4 

PULL TYPE 
Guardian Coil LI FTS AND STROKES Net ea. 

No. Duty Voltage (Minimum) (Maximum) !l W. 1·24 

T6 x 12 - Inter - 120C 30 oz. at X,/1 2 oz. at 71'." 6.5 22 $5.36 
T6 x 12 - Cant - 120C 16 oz. at X,/1 1 oz. at '/2/1 41 3.5 5.47 
T6 x 12 - Inter - 2400 30 oz. at X,/1 2 oz. at "¥a/l 25 22 5.36 
T6 x 12 - Cant - 240C 16 oz. at X,/1 1. 5 oz. at l,2/1 65 3.5 5.47 

PUSH TYPE 
TP6 x 12 - Inter - 120C 25 oz. at 'lfo" 1.5 oz. at ¥s" 6.5 22 $6.10 
TP6 x 12 - Cont - 120C 13 oz. at X," 1 oz. at l,2" 41 3.5 6.20 
TP6 x 12 - Inter - 24DC 25 oz. at X,/1 1.5 oz. at 71'." 25 22 6.10 
TP6 x 12 - Cont - 240C 13 oz. at X," 1 oz. at V2" 165 3.5 6.20 

• Recognized under the Component Program of Underwriters' Laboratories, .Inc. 
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SECTION 4500 
SEC. 4500 • RELAYS 

GUARDIAN®ELECTRIC TUBULAR SOLENOIDS 

PUSH TYPE 

PUSH TYPE 

PUSH TYPE 

PUSH TYPE 

NO. T8 x 9 * 
Tubular solenoid in six models includ· 
ing choice of either pull or push type 
operation. Both types include mounting 
bracket. Insulation material: Class "A" 
n05°Cl. Termination: 6 inch leads. 

PULL TYPE 
Guardian Coil 

No. Duty Voltage 

T8 x 9 - Inter -12DC 
T8 x 9 - Cont - 12DC 
T8 x 9 - Inter - 24DC 
T8 x 9 - Cont - 24DC 

Mounting thread size: W'-24. Shipping PUSH TYPE 
weight: 6 oz. 

NO. T8 X 16* 
Tubular solenoid in eight models includ· 
ing choice of either pull or push type 
operation. Both types include mounting 
bracket. Insulation material: Class "A" 
n05°Cl. Termination: 6 inch leads. 

TP8 x 9 - Inter - 24DC 
TP8 x 9 - Cant - 24DC 

PULL TYPE 
Guardian Coil 

No. Duty Voltage 

T8 x 16 - Inter - 12DC 
T8 x 16 - Cont - 12DC 
TS x 16 - Inter - 24DC 
TS x 16 - Cont - 24DC 

Mounting thread size: %"·24. Shipping PUSH TYPE 
weight: 6 oz. 

NO. T12 X 13 * 
Tubular solenoid in six models includ· 

ing choice of either pull or push type 
operation. Both types include mounting 
bracket. Insulation material: Class "An 
n05°Cl. Termination: 6 inch leads. 
Mounting thread size: 1"·27. Shipping 
weight: 7 oz. 

NO. T12 X 19* 

Tubular solenoid in six models includ· 

ing choice of either pull or push type 
operation. Both types include mounting 
bracket. Insulation material: Class "A" 
(105°Cl. Termination: 6 inch leads. 
Mounting thread size: 1"·27. Shipping 
weight: 8 oz. 

TP8 x 16 - Inter - 12DC 
TP8 x 16 - Cont - 12DC 
TP8 x 16 - Inter - 24DC 
TP8 x 16 - Cont - 24DC 

PULL TYPE 
Guardian Coil 

No. Duty Voltage 

T12 x 13 - Inter - 12DC 
T12 x 13 - Cont - 12DC 
T12 x 13 - Inter - 24DC 
Tl2 x 13 - Cont - 24DC 

PUSH TYPE 

PULL TYPE 
Guardian Coil 

No. Duty Voltage 

Tl2 x 19 - Inter - 12DC 
T12 x 19 - Cont - 12DC 
T12 x 19 - Inter - 24DC 
Tl2 x 19 - Cont - 24DC 

PUSH TYPE 

• Recognized under the Component Program of Underwriters' Laboratories, Inc. 

LI FTS AND STROKES 
(Minimum) (Maximum) Il 

50 oz. at X," 1 oz. at 1{," 7.5 
13 oz. at Xl' 1 oz. at 3fa" 36 
50 oz. at X," 1 oz. at Ul' 30 
13 oz. at Xl' 1 oz. at %" 145 

LI FTS AND STROKES 
(Minimum) (Maximum) Il 

80 oz. at X," 2 oz. at IV," 2.7 
32 oz. at X." 2 oz. at %" 26 
80 oz. at X." 2 oz. at IV," 15 
32 oz. at X," I 2 oz. at 0/8" 105 

65 oz. at X," 1.75 oz. at 1V":j2.7 
26 oz. at X," 1.75 oz. at %" 26 
65 oz. at X," 1.75 oz. at IV," 15 
26 oz. at X," 1.75 oz. at '/a" 1105 

LI FTS AND STROKES 
(Minimum) I (Maximum) Il 

150 oz. at 1fa" IS oz. at 7/8" 3.6 
48 oz. at 1fa" 1 oz. at 3/4" 20 

150 oz. at '/a" 8 oz. at 7/8" 14 
48 oz. at V8" I 1 oz. at 3/4" 85 , 

LI FTS AND STROKES III (Minimum) 

165 oz. at '/8" 
so oz. at V8" 

165 oz. at '/8" 
so oz. at V8" 

(Maximum) 

6 oz. at 1V2" ! 2.4 
1 oz. at 1V4" I 14 
6 oz. at 1V2" 9.5 
1 oz. at 1V4" I 59 

5 oz. at 1'12"19.5 
1 oz. at I" 59 

W. 
~etea. 

1-24 

19 
4 

19 
4 

$5.52 
5.57 
5.52 
5.57 

6.23 
6.28 

Netea. 
W. 1·24 

38 $5.78 
~.5 5.90 
38 5.78 
.5 5.90 

38 $6.50 
5.5 6.61 
38 6.50 
5.5 6.61 

W. 
~et ea. 

1-24 

40 $6.97 
7 

40 
7 

W. 

7.18 
6.97 
7.18 

7.70 
7.S2 

etea. 
1·24 

60 $8.02 
10 8.12 
60 S.02 
10 8.12 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices GUARDIAN PAGE 6 Vol.2·773 



Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

C;UABIlIAN® ELECTRIC STEPPERS 

STEPPING CONTROLS 
For accurate sequence selecting, pulse multiplying, pulse dividing, 
circuit selecting,automatic homing, remote homing, counting and 
latching. Guardian steppers are specified for automatic control of 
electrically operated business machines, accumulators (coin and 
other), animated displays, electrical scoreboards, automatic overhead 

MER 

PAS 

garage doors, assembly line controls, automatic packaging (loading) 
controls, sump pump controls, commercial slide projectors, among 
others. All Guardian steppers except Series 705 are intermittent duty. 
All ar~ d!rect-drive units with switching operations completed upon 
energlzatlOn. 

CONTINUOUS ROTATION 
The circuit selection wiper on Continuous Rotation Steppers moves in one 
direction only, upon energization of the step coil. This type of stepper is 
available in standard 24 point (MC) or 40 point (PC). The Guardian MC 
Midget Continuous Rotation Stepper is particularly adaptable to repetitive 
sequence functions. The 24 bridging contact deck is even,ly divisible by 
eight possible sequences. The PC stepper features self-stepping speeds 
up to 30 steps per second and mechanical life expectancy of over 
4,000,000 steps. 

No. of Max. Shipping 
Volt No. of Active Steps per Weight NetEa. 

Guardian No. Watts Amperes Points Contact Second Ounces 1-24 
PC-120AC 20 35 40 40 20 17 $24.92 
MC-120AC 17 30 24 24 20 91/. 18.45 

ELECTRICAL RESET 
Type MER. A direct drive (steps on energization) with positive mechanical 
reset interlock actuated by the reset magnet and unlocked on the first 
energization of the step magnet. Assures positive reset on as short a 
pulse as one-hundredth of a second. By interconnecting two or more 
Steppers, count can be increased to any desired total counting by tens, 
or any convenient multiple. Will control a sequence of operation and then 
automatically reset to starting position. The circuit selecting wiper on 
Electrical Reset Steppers can be reset to zero or home from any desired 
position, by energization of the reset magnet. They are frequently 
employed to record counts by various numerical groups, then resetting 
automatically. 

Type PER. Operation same as MER but with up to 48 active contacts. 

No. of Max. Shipping 
Volt No. of Active Steps per Weight NetEa. 

Guardian No. Watts Amperes Points Contactl Second Ounces 1-24 -
PER/40-120AC 35-71\' 60-lOlf 40 36 20 22 $32.80 
PER/52-120AC 65-7i 115-lOlf 52 48 20 22 35.90 
MER-120AC 20-7 40-10lf 24 22 20 11'/2 19.69 
MER-24DC 20-8 24 22 20 111/. 19.69 

ADD AND SUBTRACT 
Add and subtract steppers are basically continuous rotation types with the 
added feature of being able to reverse the movement of the selecting 
wiper when required. 
Type MAS. A midget add and subtract stepper incorporating a cam 
actuated switch which operates at zero position. Used primarily to 
indicate a zero balance between pulses supplied to the "add" coil as 
compared to pulses received by the "subtract" coil. 
Type PAS. New Bi-directional steppers whereby the selector wiper moves 
either direction depending on which of the coils is energized. Supplied 
with .058" dia. AMP quick-connect terminals arranged in circle on deck, 
and also includes a form "C" cam switch. 

No. of Max_ Shipping 
Volt No. of Active Steps per Weight Net Ea. 

Guardian No. Watts Amperes Points ~ontacts Second Ounces 1-24 
MAS-120AC 9 12 30 

lot 
10 11 $21.56 

PAS-120AC 35 60 40 29 22 32.80 

NOTES: All stepper contact points are rated 11/2 amps resistive, at 120 V., 60 Hz Coil" Voltages are 120 AC, 60 Hz and 24 DC. 
* steppers will operate satisfactorily at 15% below or 10% above rated voltage. t Includes Zero (0) pOSition. 
If Listings are for stepping coil and reset coil, respectively. t Zero (0) position switch only. 
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SEC. 4500 • RELAYS 

GU"I\RDIAN® STEPPERS 
~ ELECTRIC LEVER SWITCH 

eem/1973 

ROTOMITE STEPPER SERIES 705 
An entirely new concept in stepper design, the Guardian "Rotomite" is 
first with maximum stepper control in minimum space. Offering high 
contact rating of 3 amps resistive, 1 amp inductive (50% PF). Featuring 
continuous duty operation with life well in excess of one million steps, 
the completely enclosed Rotomite is geared for continuous rotation of 
12 positions. A few Rotomite applications presently include computers, 
business machines, lighting and vending controls, counting and sorting 
devices, and model trains. Shipping weight, 5 oz. 

Guardian No. No. Points Coil Voltage Net ea. 1-24 

705·12P-60 12 60C $7.70 
705·12p·120 12 120C 7.70 
705·12p·240 12 240C 7.70 

SERIES 660·665 SEQUENCE 
Intended to perform switching operations in a repetitive transfer 
sequence. Each electrical impulse moves the switch contacts to the 
opposite position in the sequence. Applications include lights, signs, 
motors, appliances and similar units. Contacts rated up to 12lh amps, 
120V., 60 Hz, non-inductive load. Shipping weight, 8 oz. Mounting: 4 holes 
8-32 (NC·2B). 

Guardian No. Coil Voltage Contact Comb. Net ea. 1-24 

660-C·24A ":14AC SPOT $7.84 
660-2C·24A 24AC OPOT 8.47 
660-4C·24A 24AC 4POT 12.31 
660·C-120A 120AC SPOT 7.84 
660-2C-120A 121lAC OPOT 8.47 
660·4C·120A 120AC 4POT 12.31 
665·C·240 240C SPOT 7.84 
665·2C·240 240C OPOT 8.47 
665-4C-24(' 240C 4POT 12.31 

SERIES 840L· 845L ON/OFF STEPPER 
SINGLE COIL IMPULSE OPERATED MECHANICAL LATCHING RELAY STEPPER 
Compact AC or DC latching Relay for positive onloff control of 
positioning devices, remote controls, lighting circuits and many addi
tional applications. SPOT, OPOT or 4POT contact combinations. Impulse 
as short as 20 MS energizes coil to reverse position of switches. Holds 
last position of switch with coil de·energized. Contacts rated for 10 amps 
at 120VAC, 60 Hz non-inductive. Power requirement: 8.2 volt-amperes. 
Solder lug terminals for coils and contacts. Shipping weight, 5.2 oz. 
Mounting: Single mounting hole tapped 8-32 (NC-2B). 

Recognized under the Component Program of Underwriters' Laboratories, Inc. 

Guardian No. Coil Voltage Cant. Comb. Netea.1-24 

840l·C·24A 24AC SPOT $5.33 
840l-2C·24A 24AC OPOT 6.43 
840l-4C·24A 24AC 4POT 9.18 
840l-C-120A 120AC SPOT 5.33 
840l-2C·120A 120AC OPOT 6.43 
840l·4C-120A 120AC 4POT 9.18 
845l·C-120 120C SPOT $5.33 
845l-2C-120 120C OPOT 6.43 
845l-4C-120 12DC 4POT 9.18 
845l-C-240 240C SPOT 5.33 
845l-2C-240 240C OPOT 6.43 
845l·4C·240 240C 4POT 9.18 
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Vol. 2 ACTIVE COMPONENTS { CIRCUIT ASSEMBLIES { CONTROLS & DRIVES 

GUARDIAN® ELECTRIC OPEN RELAYS 

SERIES 200 
RELAY WITH COMPLETELY INTERCHANGEABLE 
COIL AND CONTACT ASSEMBLIES 
The coil consists of the coil and field piece; 
the contact assembly consists of switch 
blades, armature; return spring and mounting 
bracket. The Guardian Midget Contact Assem
bly is interchangeable with the standard 
Series 200 contact assembly. Available with 
SPOT, DPDT or 4PDT contact switch assem
blies, each suitable for use with any AC or 
DC coil. 

SERIES 200 RELAY 

Guardian No. Volts Coil Net ea. 1-24 

200·6A 6 AC 
200·12A 12 AC 
200-24A 24 AC 
200-120A 120 AC 
200-240A 240 AC 
200-60 6 OC 
200-120 12 DC 
200-240 24 DC 
200-32D 32 DC 
200-110D 110 DC 
200-5,000D t DC 
200-10,0000 t DC 

t Plate CirCUit 

CONTACT SWITCH ASSEMBLIES 

Guardian 
No. 

200-1 
200-2 
200-4 
200-5 
200-Ml 
200-M2 
200-M5 

200-3 
200-M3 

Type 

Standard 
Standard 
Standard 
Standard 
Midget 
Midget 
Midget 

Cont. Cont. 
Amps Comb. 

8 SPDT 
8 DPDT 

12.5 DPDT 
8 4PDT 

10 SPDT 
10 DPOT 
8 4POT 

$2.16 
2.16 
2.16 
2.51 
3.34 
2.34 
2.34 
2.34 
2.34 
3.10 
2.68 
3.10 

Net ea. 
1-24 

$1.98 
2.59 
2.91 
4.57 
1.87 
2.28 
3.70 

Use contact switch parts 200-3 for adding poles 
to contact switch assemblies 200-1 and 200-2. 
Use midget contact switch parts 200-M3 for adding 
poles to midget contact sWitch assemblies 200-Ml 
and 200-M2. 

SERIES 240U - 245U 
15 AMPERE RELAY 

SERIES 640U - 645U 

Designed for contact ratings up to 15 amps, 
Guardia_n series 240U AC and 245U DC relays 
are compact, reliable, inexpensive. Factory 
pretested and adjusted to be ready for assem
bly into your product. Contact rating is 15 
amp, 120V., 60 Hz non-inductive load. Easy 
assembly with 8-32 single-screw, center-hole 
mounting. Shipping weight 4.5 oz. 

ALL PURPOSE ECONOMY RELAY 10 AMPERE 
A compact, lightweight relay capable of un
usually heavy power control for its size. Long 
life, high quality relay available in a variety 
of AC and DC voltages with a selection of 
contact combinations. All contact ratings are 
10 amps. Contact ratings at 60 Hz 120V. non
inductive load. 8-32 single screw, center pole 
mounting. Shipping weight, 3.5 oz. 

Recognized under the Component Program of 
Underwriters' Laboratones, Inc. 

Recognized under the Component Program of 
Underwriters' Laboratories, Inc. 

Coil Coil Cont. Net ea. 

Guardian Coil Coil Cont. 
No. Res. Voltage Comb. 

240U-2C-24A 24 24AC OPOT 
240U-4C-24A 24 24AC 4POT 
240U-2C-12DA 550 120AC opor 
240U-4C-120A 550 120AC 4POT 
245U-2C-120 50 120C OPOT 
245U-4C-120 50 120C 4POT 
245U-2C-240 200 240C OPOT 
245U-4C-240 200 240C 4POT 

* Normally open 

SERIES 220 

Guardian No. Res. Voltage Comb. 1-24 
640U-A-24A 24 24AC SPST* $3.39 
640U-C-24A 24 24AC SPDT 3.68 
640U-2C-24A 24 24AC DPDT 3.97 

Net ea. 
1-24 

640U-4C-24A 24 24AC 4PDT 5.83 
640U-A-120A 550 120AC SPST* 3.39 
640U-C-120A 550 120AC SPDT 3.68 
640U-2C-120A 550 120AC DPDT 3.97 

$4.75 
6.97 
4.75 
6.97 640U-4C-12CA 550 120AC 4POT 5.83 

640U-2C-240A 2950 240AC DPOT 4.90 
645U-A-120 50 12DC SPST* 3.39 
645U-C-12D 50 120C SPDT 3.68 
645U-2C-120 50 12DC DPDT 3.97 

4.75 
6.97 
4.75 
6.97 645U-4C-120 50 12DC 4PDT 5.83 

645U-A·24D 200 24DC SPST* 3.39 
645U-C-24D 200 24DC SPOT 3.68 
645U-2C-240 200 240C OPOT 3.75 
645U-4C-24D 200 240C 4POT 5.83 
645U-A-llOO 4000 1100C SPST* 3.75 
645U·C-llOO 4000 1100C SPOT 4.31 
645U-2C-1100 4000 1100C DPOT 4.60 
645U-4C-1100 4000 1100C 4POT 6.13 

* Normally open 

HEAVY DUTY INDUSTRIAL ACRELAY 20 AMPERE 
This rugged unit makes and breaks up to 20 amps, at 
240 volts. Armature is equipped with phenolic contact 
mounting block carrying 'Kt dual contacts. Phenolic is 
tested at 1500 volts breakdown to ground. Contacts 
are silver alloy. Relay is available in dual SPST, nor
mally open contact combination only. Contact rating 
20 amps at 60 Hz, 240VAC non-inductive load. 
Mounting: Mounting holes - clearance for 8-32 with 
21%2" centers. Shipping weight, 5.5 oz. 

Coil Coil Cont. Net ea. 
Guardian No. Voltage Res. Comb. 1·24 . 
220-A-24A 24AC 25 SPST* $5.25 
220·A-120A 120AC 600 SPST* 5.90 
220-A-240A 240AC 2,500 SPST* 6.48 

* Normally Open 

SERIES 625 

Vol.2- 776 GUARDIAN PAGE 9 

PLATE CIRCUIT DC RELAY -10 AMPERE 
Has extra long coil for greater sensitivity. Adapt
able to voltage operation as well as sensitive plate 
circuit control installations. Coil impregnated for 
reliability and longer life. Average power require
ment, 0.2 watt. Contacts, fine silver. Contact 
ratings, 10 amps. Mounting: One 8-32 (NC-2) center 
hole. Shipping weight, 5.5 oz. 

Guardian 
No. 

625-2.5 
625-5 
625-10 

Oper. 
Mils 

9 M.A. 
6.3 M.A. 
4.5 M.A. 

CATALOG PAGES: (\'01.1-301 to 1·972) (VoI.2·301 to 2·1196) (VoI.3-301 to 3·1420) 

Coil Cont. Net ea. 
Res. Comb. 1-24 

2,500 OPOT $5.20 
5,000 OPOT 5.55 

10,000 OPOT 6.57 
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SERIES 900-905 
SERIES 910-915 
10 AMP RELAY 
• Designed with reduced number of parts for 

long, trouble·free service 
• Has keyed and locked lifter 

Series 910 is exactly the same as the 900 
relay, both electrically and mechanically, but 
with 'K6" quick disconnects instead of soldered 
termination. 

Dependable, low cost, DPDT relay featuring 
new, trouble-free design that incorporates a 
minimum of parts. Contacts all rated 10 amps, 
120VAC resistive load. Has molded switches, 
one-piece mounting clip and return spring; 
molded bobbin and coil cover. Average ship
ping weight, 6 oz. 
Recognized under the Component Program of ~ 
Underwriters' Laboratories, Inc. ~ 

Guardian No. Coil Res. Coil Voltage Net ea. 1-9 

900·2C·24A 24 24AC $2.05 
900-2C-120A 750 120AC 2.05 
900-2C-240A 2950 240AC 2.05 
905-2C·60 8 GOC 2.05 
905-2C-120 32 120C 2.05 
905-2C·240 130 240C 2.05 
910-2C·24A 24 24AC 2.05 
910-2C·120A 750 120AC 2.05 
910-2C·240A 2950 240AC 2.05 
915·2C-60 8 60C 2.05 
915-2C-120 32 120C 2.05 
915·2C-240 130 240C 2.05 

Further savings are available when above Series 
relays are purchased in bulk packs of 50 units. 
Relays are supplied nested in new convenient 
"form fitted" asembly line trays. 

~'yl'%."~ 
SERIES 1240 - 1245 
NEW SMALL, EFFICIENT MEDIUM POWER 
RELAY - 1 0 AMPEft.£ 
Highly efficient relay for communications, 
automation, remote control switching circuits 
and laboratory applications. All terminals are 
solder lug type and molded in phenolic panel 
block for coils as well as contacts. Barriers in 
panel block raised to meet U/l over-surface 
spacing. Contacts rated 10 amps at 60 Hz, 
120 VAC, non-inductive load. Mounting: Single 
mounting hole, 6-32 tap. Shipping weight, 
2.5 oz. 
Recognized under the Component Program of ~ 
Underwriters' Laboratories, Inc. ~ 

SERIES 2600U - 2605U 
25 AMPERE POWER RELAY 
Replaces Series 2100-2105 ana series 2300·2305 

New line of power relays with double pole 
double throw contacts rated at 2S amperes. 
Inverted coil construction protects armature 
and contacts from inadvertent mechanical 
damage or electrical shorting. Series 2600U· 
DPDT-AC coils are rated for continuous duty 
at 240VAC, with 7S% power factor; oper
ating power requirement is 9.S volt amperes, 
60 Hz. Series 2600U and 2605U have easily 
accessible screw type terminals as pictured; 
also available are W' AMP quick connect 
terminals as pictured on series 2620U and 
262SU. (Purchase 2600 - a.c. terminal kit 
for easy "do-it-yourself" conversion). "Press 
to Test" armature lever makes for convenient 
manual circuit testing. Recessed SPDT aux
iliary switch as illustrated is not included but 
is simple to mount and may be purchased 
separately if needed; auxiliary switch has 
solder lug blade tails and is rated for 10 
ampere operation. These new 25 ampere 
power relays are very compact with a shipping 
weight of only 8 ounces. For mounting there 
are two .196" diameter holes in the base; 
these are located on 1 'lis" centers. 
Recognized under the Component Program of ~ 
Underwriters' Laboratories, Inc. ~ 

Guardian No. Volts Net ea. 1-24 

2600U·OPOT-24A 24AC $7.80 
2600U-OPOT-120A 120AC 7.80 
2600U-OPOT·240A 240AC 8.20 
2605U-OPOT·120 120C 7.80 
2605U-OPOT·240 240C 7.80 
2605U-OPOT·1100 1100C 8.20 

SEC. 4500 • RELAYS 

SERIES 2620U - 2625U 
25 AMPERE POWER RELAY 
Replaces Series 2110·2115 

Compatible line of power relays with double 
pole single throw contacts (normally open). 
Same inverted coil construction as for 2600U 
and 260SU. Important note: Series 2620U and 
2625U are manufactured with the easily ac
cessible screw type terminals as pictured on 
series 2600U and 260SU. The W' AMP quick 
connect terminals pictured here are available 
in the 2600 a.c. terminal kit for easy "do-it
yourself" installation. Same "Press to Test" 
armature lever as for 2600U and 2605U. 
Auxiliary switch may be added if desired. 
Overall dimensions, shipping weight and 
mounting provisions are identical to the com
patible DPDT units of the 2600U and 260SU 
series. 
Recognized under the Component Program of ~ 
Underwriters' Laboratories, Inc. ~ 

Guardian No. Volts Net ea. 1-24 

2620U-OPST-24A 24AC $5.93 
2620U-OPST-120A 120AC 5.93 
2620U-OPST -240A 240AC 6.48 
2625U-OPST-120 120C 5.99 
2625U-OPST-240 240C 5.99 
2625U-OPST-1100 HOOC 6.48 

2600U-SPOT-Aux.·SW 1.63 
2600U-QC. Terminal Kit .80 

INTERLOCK RELAYS 
SERIES 1200/1200 
SERIES 1200/1200UB 

Coil Coil Cont. 
Guardian No. Res. Voltage Comb. 

1240-2C-6A 2.8 6AC OPOl 
1240·3C-6A 4 6AC 3PDT 
1240-2C-24A 59 24AC OPOT 
1240·3C-24A 50 24AC 3POl 
1240-2C·120A 1190 120AC OPOl 
1240-3C-120A 1000 120AC 3POl 
1240-2C·240A 5340 240AC OPOl 
1240-3C-240A 4750 240AC 3POT 

Two interlocking AC relays in sturdy metal frame 
bracket. Used to maintain circuits continuously without 
coil power consumption. Units are electrically pulse 
operated with mechanical hold and electrical release. 
Contacts rated for 10 amps, at 60 Hz, 120VAC, 
non-inductive load. Coil resistance is 1,100 ohms. 
Shipping weight, 5.5 oz. 

Cont. Coil Net ea. 
Guardian No. Comb. Voltage 1-24 

1200/1200-4C·120A 4PDT 120AC $11.04 
1200/1200UB-4C-120A 4PDT 120AC 11.04 

Net ea. Coil Coil Cont. Net ea. 
1-24 Guardian No. Res. Voltage C·omb. 1-24 

$4.21 1245-2C·60 18 60C OPOT $3.81 
4.77 1245-3C-60 18 60C 3POl 4.32 
4.21 1245-2C-120 75 120C OPOT 3.81 
4.77 1245·3C·120 75 120C 3POT 4.32 
4.21 1245-2C-240 300 240C OPOT 3.81 
4.77 1245·3C·240 300 240C 3POT 4.32 
4.49 1245·2C·1100 6500 1100C OPOT 4.21 
5.05 1245-3C-II00 6500 1100C 3POT 4.77 
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Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

GUARDIAN®ELECTRIC ENCLOSED RELAYS 

8 pin for DPDT II pin for 3PDT 

SERIES 1210 - 1215 
ENCLOSED PLUG·IN RELAY -10 AMPERE 
A powerful and economical relay enclosed in 
a transparent, lightweight Lexan case which 
has high impact strength, is unaffected by 
weather, and is resistant to temperatures of 
200°F. Relay available with 8 pin octal plug 
for DPDT and 11 pin for 3PDT. Contacts rated 
for 10 amps at 60 Hz, 120VAC non·inductive 
load. Shipping weight, 3.5 oz .. 
Recognized under the Component Program of 
Underwriters' Laboratories, Inc. o (5 amp only) 

Guardian Coil Coil Cant. Net ea. 
No. Voltage Res. Comb. 1-24 

1210-2C·6A 6AC 33 DPDT $6.73 
1210·3C·6A 6AC 33 3PDT 8.42 
1210-2C·24A 24AC 54 DPDT 6.73 
121Q.3C·24A 24AC 54 3PDT 8.42 
1210·2C·120A 120AC 1,100 DPDT 6.73 
1210·3C·120A 120AC 1,100 3PDT 8.42 
1210-2C·240A 240AC 5,000 DPDT 7.02 
1210·3C·240A 240AC 5,000 3PDT 8.70 
1215·2C·6D 6DC 18 DPDT 6.73 
1215·3C·6D 6DC 18 3PDT 8.42 
1215·2C·12D 12DC 75 DPOT 6.73 
1215·3C·12D 12DC 75 3PDT 8.42 
1215-2C·24D 24DC 300 DPDT 6.73 
1215·3C·24D 24DC 300 SPDT 8.42 
1215·2C·ll0D 110DC 6,500 DPDT 7.29 
1215·3C·ll0D 110DC 6,500 3PDT 8.98 

ENCLOSED PLATE CIRCUIT PLUG·IN RELAY 

Guardian Coil Coil Cant. Net ea. 
No. Mils Res. Comb. 1·24 

1215·2C·2.5 laMA 2,500 DPDT $6.96 
1215·3C·2.5 12 MA 2,500 3PDT 8.14 
1215·2C·5 7.2 MA 5,000 DPDT 7.07 
1215-3C·5 8.5 MA 5,000 3PDT 8.42 
1215·2C·10 5MA 10,000 DPDT 7.29 
1215·3C-10 6MA 10,000 3PDT 8.70 

Guardian Coil Coil CDRt. Net ea. 
No. Voltage Res. Comb. 1·24 

1220M·2C·24A 24A 54 DPDT $6.42 
1220M·2C·120A 120A 1,110 DPDT 6.42 
1225M·2C·24D 24D 300 DPDT 6.42 

ENCLOSED PLUG·IN AC RELAY WITH 
BUILT,IN NEON LAMP TO INDICATE 
CIRCUIT FAULTS ':""'10 AMPERE 
This plug·in relay utilizes a miniature neon 
lamp connected across coil terminals. The 
lamp lights each time the coil is energized, or 
indicates a circuit fault when lamp is "dark". 
Ideal for detecting circuit faults in relay 
banks, mass arrangements, or where relays 
are visibly located at intermediate switching 

SERIES 1210N 

points of the circuitry. Precludes the use of 
circuit testers. Available with 8 pin octal plug 
for DPDT and 11 pin for 3PDT. Contacts rated 
10 amps at 120VAC 60 Hz, non·inductive 
load. Shipping weight, 3.5 oz. @ 

SERIES 1220 AC - 1225 DC 

(J 

"Above Chassis" Snap Bracket accurately pOSitIons relay for 
quick connects or soldering. 

Modern design of this relay has become the 
standard of the industry. Series 1220 and 
1225 are reduced in height and cost by elimi· 
nating the radio-type plug and all the wiring 
between the relay and the plug. These series 
use the terminal panel itself as the male plug. 
Famous "UNI·GUARD" continuous·loop moving 
blades eliminate soldered connections. Cover 
snap·locks in place with a flush fit that 
guards against shorting. Universal terminals 
function as solder·lug, .110" quick connect, 
or socket plug·in. Mounting bracket for above 
chassis installation included with each relay. 
Contacts will safelv switch 10 amperes at 
120VAC non·inductive in most applications 
and are U / L approved at 7 amperes. 
Recognized under the Component Program of a 
Underwriters' Laboratories, Inc. ~ 

SERIES 
1220M AC - 1225M DC 
MANUAL RESET RELAY 
Basic size and cost advantages of the Series 
1220 AC and 1225 DC are obtainable off-the· 
shelf in a manual reset version. Height and 
cost are reduced through the elimination of 
the radio·type octal plug and the wiring 
between the relay and the plug. Unit is built 
to meet U/L requirements and features the 
"UNI·GUARD" continuous·loop moving blades. 
Double pole double throw contacts transfer 
when coil is energized, locking in the trans· 
ferred position without further coil energy. 
Lock is released and contacts re·transfer only 
when manual reset button is pressed. 
Recognized under the Component Program of 
Underwriters' Laboratories, Inc. 

Guardian 
No 

1220·2C·24A 
I220·2C-120A 
1220·2C·240A 
1220·3C·24A 
1220·3C·120A 
1220·3C-240A 
1225-2C·6D 
1225·2C·12D 
1225-2C·24D 
1225-2C-llOD 
1225·3C·6D 
1225-3C·12D 
1225-3C·24D 
1225·3C·llOD 

Coil Coil Cant. Net ea. 
Voltage Res Comb 1-24 

24AC 54 DPDT $4.67 
I20AC 1,110 DPDT 4.67 
240AC 5,000 DPDT 4.97 

24AC 54 3PDT 5.25 
120AC 1,110 3PDT 5.25 
240AC 5,000 3PDT 5.55 

6DC 18 DPDT 4.67 
12DC 75 DPDT 4.67 
24DC 300 DPDT 4.67 

llODC 6,500 DPDT 4.66 
6DC 18 3PDT 5.25 

12DC 75 3PDT 5.25 
24DC 300 3PDT 5.25 

1l0DC 6,500 3PDT 5.55 

Further SaYings available wben 'purchased in bulk 
packs of 50 units. Relays supplied nested In con· 
venient "form fltted" assembly line trays. 

1220 SOCKETS 

10·up - Net 60~ each 

The 1220 snap·in socket has U/L component 
recognition when used with Guardian Relays. 
Socket terminal lugs can be soldered to or 
will accept AMP Series 110 quick connects. 

Further savings available when purchased in bulk 
packs. 
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SEC. 4500 ° RELAYS 

GUARDIAN®ELECTRIC ENCLOSED RELAYS 

SERIES 1220/1220 
ENCLOSED INTERLOCK 
For an enclosed interlock or electrical reset 
relay the Guardian Series 1220/1220 has all 
the mounting and cost advantages of the 
Series 1220 and Series 1225. Double pole 
double throw contacts on relay transfer when 
relay coil is energized, locking in the trans
ferred position without further coil energy. 
Lock is released and contacts re-transfer only 
when interlock (reset) magnet is energized. 
Contacts are rated for 10 amperes at 120VAC 
non-inductive. 

Guardian Coil Coil Cont. Net ea. 
No_ Voltage Res. Comb. 1-24 

1220/1220-2C-2411 I 2411 54 DPDT $14.59 
1220/1220-2C-12011 120A 1110 DPOT 14.59 
1225/1225-2C-24D 240 300 DPDT 14.59 

SERIES 1310 - 1315 
LONG LIFE 4PDT, 5 AMP - MINIATURE RELAY 
4PDT ... 5 amp Plug-In Relay available AC or 
DC. Contacts rated 5 amps at 30VDC or 
120VAC resistive. Heat resistant, Lexan cover. 
Life in excess of 100 million operations. 
Weight: 1% oz. 
Recognized under the Component Program of ~ 
Underwriters' Laboratories, Inc. \tJ; 

Guardian No_ Coil Voltage Net ea_ 1-24 

1310-4C-6A 611C $5.20 
1310-4C-12A 1211C 5.20 
131O-4C-24A 24AC 5.20 
1310-4C-120A 120AC 5.41 
1315-4C-6D 6DC 4.48 
1315-4C-12D 12DC 4.48 
1315-4C-240 24DC 4.48 
1315-4C-110D 110DC 5.05 

Further savings available when purchased in bulk 
packs of 50 units. Relays supplied nested in con
venient Hform fitted" assembly line trays. 

SERIES 1310 SOCKET 
Select either the 1310-1 ST Series Relay 
Socket with solder terminals or the 1310-2 PC 
Relay Socket with printed circuit terminals 
for mounting your miniature relays. Panel 
cutout for socket should measure 1.015" x 
.858" with .025" radii at all four corners. 

SERIES 13108 - 13158 
PUSH-TO-TEST RELAY 
The same basic characteristics, size and cost 
advantages of the Series 1310-1315 relays, 
now available off-the-shelf in a "push-to-test" 
version. This 4PDT, 5 amp miniature relay is 
equipped with a readily accessible, insulated 
button which provides for checking relay and 

SERIES 1310N - 1315N 
ENCLOSED, LONG LIFE MINIATURE PLUG-IN 
AC OR DC RELAY WITH BUILT-IN NEON LAMP 
TO INDICATE CIRCUIT FAULTS 
This plug-in relay utilizes a miniature neon 
lamp connected across the coil terminals. 
The lamp glows each time the coil is ener
gized, or indicates a circuit fault when lamp 
fails to glow upon circuit energization. Ideal 
for detecting circuit faults in relay banks, 
mass arrangements, or where relays are 

SERIES 1310P - 1315P 
MINIATURE RELAY WITH 
PRINTED CIRCUIT TERMINATION 
4PDT ... 5 Amp Plug-In Relay available AC or 
DC. Contacts rated 5 amps at 30VDC or 
120VAC resistive. Heat resistant Lexan cover. 
Life in excess of 100 million operations. 
Weight: 1% oz. 
Recognized under the Component Program of 1J. 
Underwriters' Laboratories, Inc. \tJ; 

Guardian No. Coil Voltage Net ea. 1-24 

1310P-4C-6A 6AC $5.20 
1310P-4C-12A 12AC 5.20 
1310P-4C-24A 24AC 5.20 
1310P-4C-120A 120AC 5.41 
1315P-4C-6D 6DC 4.48 
1315P-4C-12D 12DC 4.48 
1315P-4C-24D 24DC 4.48 
1315P-4C-110D 110DC 5.05 

Further savings available when purchased in bulk 
packs of 50 units. Relays supplied nested in con
venient "form fitted" assembly line trays. 

1310-1ST Series Relay Socket 
(SOLDER TERMINIILS) ................................ 60¢ ea. 

1310-2 PC Series Relay Socket 
(PRINTED CIRCUIT) .................................. 60¢ ea. 

1310-3SN Series Relay Socket 
(SOLDER TERMINAL SNAP-IN) .................... 60¢ ea. 

Further savings available when purchased in bulk 
packs. 

circuit performance without applying voltage 
to the relay coil. Weight: 1% oz. 

Guardian No. 

131OB-4C-120A 
1315B-4C-24D 
1315B-4C-110D 

Coil Voltage Net ea. 1-24 

120AC . $6.04 
24DC 5.10 

110DC 5.67 

visibly located at intermediate switching 
points of the circuitry. Precludes the use of 
circuit testers. Relay is 4PDT with 120VAC 
operating coil. Contacts rated at 5 amps at 
30VDC or 120VAC resistive. Heat resistant 
Lexan cover. Weight: Pis oz. 

Guardian Coil Cont. Net ea. 
No. Voltage Comb. 1-24 

1310N-4C-120A 120AC 4PDT $6.04 
1315N-4C-24D 24DC 4PDT 5.10 
1315N-4C-llOD 110DC 4PDT 5.67 
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LOW COST OPOT PLUG·IN RR4YS FOR LARGE 

Guardian 
No. 

CONTROL CAPACITY IN A SMALL SIZE 1330.2C.12A 
Compact new DPDT ... 5 amp' Plug·ln Relay 1330.2C.24A 

15 
50 

245 
5400 

30 

$3.96 
3.96 
3.96 

available AC or DC. Ideal for circuitry found 133()'2C.120A 4.16 
3.87 
3.87 
3.87 

in business machines, photocopy equipment, 1335.2C.60 
computers, appliances ... wherever you need 1335.2C·120 125 

500 reliable control with economy of space and 1335.2C.240 
cost. Contacts rated 5 amp at 30VDC or ---. --....... ---..... --'----
120VAC resistive. Heat resistant Lexan cover. Re~ogn:zed under ~he Component Program of Under· 
Weight: %oz. wnters LaboratorIes, Inc. Aft 
"Above Chassis" Snap Bracket included with eacll relay. Similar to Series 1220 Bracket shown on page .1. ~ 
Further savings available when purchased in bulk packs of 100 units. Relays supplied nested in convenient 
"form fitted" assembly line trays. 

SERIES 1330P - 1335P 
COMPACT, LOW COST MINIATURE RELAY WITH 
PRINTED CIRCUIT TERMINATION 

Guardian Coil Coil Net ea. 
No. Voltage Res. 1·24 

1330P·2C·6A 6AC 15 $3.96 
1330P·2C·12A 12AC 50 3.96 
1330P·2C·24A 24AC 245 3.96 

DPDT ... 5 amp Plug·ln Relay available AC 01 1330P·2C·120A 120AC 5400 4.16 
C t t d 5 30VDC 1335P·2C·60 60C 30 3.87 

DC. ontac s ra e amps at or 1335P.2C.120 120C 125 3.87 
120VAC resistive. Heat resistant Lexan cover. 1335p.2c.240 240C 500 3.87 
Weight: % oz. lilt Recognized under the Component Program of U~der. 

~ writers' Laboratories, Inc. 
Further savings available when purchased in bulk packs of 100 units. Relays supplied nested in convenient 
"form fitted" assembly line trays. 

SERIES 1330 SOCKETS 
Select either the 1330·1ST Series Relay 
Socket with solder terminals or the 1330·2PC 
Relay Socket with printed circuit terminals 
for mounting your miniature relays. Panel 
cutout for socket should measure .759" x 
. 830" with .025" radii at all four corners. 
Recommended for .031" to .062" thick chassis. 

1330·1 ST Series Relay Socket 
(Solder Terminals) .".""." .. "" ... "" ... """ ... $.50 ea. 

1330·2 PC Series Relay Socket 
{Printed Circuit) """.""."""""""""""",,$.50 ea . 

Further savings available when purchased in bulk 
packs. 

Socket Retainer Clip and Relay Retainer Clip included with each socket. 

SERIES 1360PC - 1365PC 
PRINTED CIRCUIT RELAYS - OPDT SWITCHING 
For low power solid state circuitry .. 060" dia. 
terminals on .I" grid spacing for standard 
printed circuit board. Solders right on PC board 
or use mating socket. 1 watt normal I'\lwer ... 
3500 ohms coil resistance (120VAC ·60 Hz). 
Mechanical life in excess of 10 million opera· 
tions. 5 amp resistive 120VAC 60 Hz contact 
rating. DPDT switching. Weight: 1 oz. 

Guardian No. 
136()PC·2C·24A 
1360PC·2C·120A 
1365PC·2C·60 
1365PC·2C·120 
1365PC·2C·240 

Coil Voltage 
24AC 

120AC 
60C 

120C 
240C 

Net ea. 1·24 
$3.74 
4.06 
3.74 
3.74 
3.74 

Also available in SPOT and SPST configurations on 
special order. 
Recognized under the Component Program of Under· 
writers' Laboratories, Inc. 

Further savings available when purchased in bulk packs of 100 units. Relays supplied nested in convenient 
"form fitted" assembly line trays. 

SERIES 1360 SOCKET 
May be soldered directly to PC board or snapped 
through underside of chassis. Connections by 
wire wrapping may be made before or after 
insertion of socket into chassis. Panel cutout 
for socket should measure 1.265" x 1.078" with 
.015" radii at all four corners .. 062" chassis 
thickness recommended. 

SERIES 1435 
THIN NEW MINIATURE RELAYS 
IN CHOICE OF SPOT DR DPDT 
Specifically designed for applications with either demand· 
ing space limitations or operating requirements that cannot 
be met with reed relays or conventional contact type relays. 
Contacts rated 1 amp at 26VDC. PC terminals in 0.10" grid 
spacing. Mechanical life in excess of 107• Blue plastic dust 
cover with mylar bottom. Weight: 10 grams. 

1360.1 ................. " .... " ....................................... 50¢ ea. 

Further savings available when purchased in bulk 
packs. 
Recognized under the Component Program of Under· 
writers' Laboratories, Inc. 

Coil Coil Cant. Net ea. 
Guardian No. Res. Voltage Comb. 1·24 
1435·1C·60 66 6DC SPOT $3.46 
1435·2C·60 66 60C OPOT 4.80 
1435·1C·120 330 120C SPOT 3.46 
1435·2C·120 330 120C OPOT 4.86 
1435·1C·240 950 240C SPOT 3.70 
1435·2C·240 950 240C DPOT 5.06 
1435·1C·480 4700 480C SPOT 4.14 
1435·2C·480 4700 480C OPOT 5.18 

CATALOG PAGES: (Vol.1·301 to 1·972) (Vol.2·301 to 2·1196) (Vol.3·301 to.3·1420) eem/1973 



SEC. 4500 • RELAYS 

GUARDIAN®ELECTRIC REED RELAYS 
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.790" P~ SERIES MDR MINI REED RELAYS 
........ , _ .'00',,., Compatible with pin spacing for 14-terminal dual-in-line 

• . ~, integrated circuit sockets or PC board use. The oper-
. 790 ating sensitivity of the 5-volt relay makes this unit L operational with DTL and TTL logic families which will 

give a 3.75VOC minimum output voltage at +25°C. 
Contacts: 1 A only. Rating: 3 watts at 28 VDC or 0.25A. 

It jl Contact Resistance: 200 milliohms max. Breakdown 
t:::::J Voltage: 200VDC min. Capacitance: 0.25 pF max. Oper-

(II) 

i , , 
~ 

- -

(ZA) 

.250" 

,p, 

SERIES MDX MINI REED RELAYS 
Guardian now offers a series of reed relays that are 
compatible with OTL and TTL logic families (5VDC). 
The relays can be inserted into the same printed 
circuit board as a 14 terminal dual-in-line IC. Contacts: 
lA, IB or 2A. Ratings: 3 watts at 28VDC or 0.25A. 
Breakdown Voltage: 200VDC min. Contact Resistance: 
200 milliohms max. Capacitance: 0.25 pF max. Insula
tion Resistance: 109 ohms min. Operate Time: 0.5 ms. 
including contact bounce. Release Time: 0.1 ms. includ
ing contact bounce. Temperature Range: - 55°C to 
+85°C. Pins: .023" dia. x .125" 

SERIES MRR MINI REED RELAYS 
Compact size with 5, 6, 12 or 24VDC coil. The 5-volt 
coil makes the relay compatible with solid state logic. 
Contacts: I, 2, 3 or 4 Form A and 1 Form B. Ratings: 3 
watts at 28VOC or 0.25A. Contact Resistance: 200 III 1\"" ""\lll'~ milliohms max. Breakdown Voltage: 200 VDC min. Capacitance: 0.25 pF max. 

Operate Time: (A) 0.5 ms. (B) 0.1 ms. in-
: i cluding contact bounce. Release Time: 

TiT ITI ITIT {Al 0.1 ms. (B) 0.5 ms. including contact II bounce. Insulation Resistance: 109 ohms 
~",-I 1-.,,--1 L-",--I min_ oTem~erature "Ra~ge: -5~;C to 

(2A) ... , ,.., + 85 C. Pms: .020 dla. x .125 long. 

/f' 
.370" 

~ 

12A) , .. , 

SERIES GRR REED RELAYS 
Encapsulated reed relays capable of switching dry cir
cuit loads to 10 watts and 0.5 amp switching current. 
Isolation between coil and contacts: Immune to false 
operation by transients. Switching speed as fast as 

1.0 ms. Contacts: 1, 2, 3 or 4 Form A; 
1 Form B. Rating: 10 watts at 200VDC or 
0.5A. Contact Resistance: 200 milliohms 
max. Breakdown Voltage: 300VDC min. 
Capacitance: 0.5 pF max. Operate Time: 
(Al 1.0 ms. (8l 0.25 ms. including con
tact bounce. Release Time: {Al 0.25 ms. 
(8l 1.0 ms. including contact bounce. 
Insulation Resistance: 109 ohms min. 
Temperature Range: -55°C to +85°C. 
Pins: .023" dia. x .125" long. 

SERIES ORR ECONOMY REED RELAYS 

LHT i I 
1 1 

PT 
! 

i I I 0 

L-,:. __ ---I 

Open frame economy reed relays that switch dry circuit 
loads to 10 watts and 0.5 amp switching current. 
Switching speed as fast as 1.0 ms. Contacts: 1, 2, 3, 
or 4 Form A. Rating: 10 watts at 200VDC or 0.5 amps. 

1 r-.I0o{t~P.1 

- -.O~O{!,p) 

lliill--' T 

1111 ,;;, nq I j l ( __ i 
'------,---~ ----'-1----.:, ----I 

Contact Resistance: 200 milliohms 
max. Breakdown Voltage: 300VDC 
min. Capacitance: 0.5 pF max. Oper
ate Time: 1.0 ms. including contact 
bounce. Release Time: 0.25 ms. in
cluding contact bounce. Insulation 
Resistance: 109 ohms min. Tempera
ture Range: - 55°C to + 85°C. Pins: 
Fits in .035" dia. hole x .125" long. 

ate Time: 0.5 ms. including contact bounce. 
Release Time: 0.1 ms. including contact 
bounce. Insul. Resistance: 109 ohms min . 
Temp. Range: - 55°C to + 85°C . 

Guardian Nominal Coni. Coil Net ea. 
No. Voltage VUC Comb. Res. 1-24 

MDR-IA005 5 lA 500 $5.46 
MDR-IA006 6 lA 500 5.46 
MDR-IAOI2 12 lA 1400 5.46 
MDR-IA024 24 1A 3600 5.46 

Guardian Nominal Cont. Coil Nel ea. 
No. VollageVUC Comb_ Res_ 1-24 

MDX-IA005 5 1A 350 $5.20 
MDX-1A006 6 lA 350 4.39 
MDX-1AOI2 12 lA 1400 4.39 
MDX-IA024 24 lA 3600 4.90 
MDX-2A005 5 2A 150 6.43 
MDX-2A006 6 2A 150 5.00 
MDX-2AOI2 12 2A 600 5.00 
MDX-2A024 24 2A 2400 5.41 
MDX-IB005 5 IB 150 6.22 
MDX-IB006 6 IB 150 4.79 
MDX-IBOI2 12 IB 600 4.79 
MDX-IB024 24 IB 2400 5.20 

Guardian Nominal Cont. Coil Nel ea. 
No. oltage VDC Comb. Res. 1-24 

MRR-IA005 5 lA 350 $5_20 
MRR-IA006 6 lA 350 4.39 
MRR-IA012 12 lA 1400 4.39 
MRR-IA024 24 lA 3600 4.90 
MRR-2A005 5 2A 150 6.43 
MRR-2A006 6 2A 150 5_00 
MRR-2AOI2 12 2A 600 5.00 
MRR-2A024 24 2A 2400 5.41 
MRR-3A006 6 3A 130 5.71 
MRR-3AOI2 12 3A 520 5.71 
MRR-3A024 24 3A 2000 6.02 
MRR-4A006 6 4A 110 6.83 
MRR-4AOI2 12 4A 450 6.83 
MRR-4A024 24 4A 1600 7.04 
MRR-IBOO5 5 IB 150 6.22 
MRR-IB006 6 IB 150 4.79 
MRR-IBOI2 12 IB 600 4.79 
MRR-IB024 24 IB 2400 5.20 

Guardian Coil Net ea. 
No. Res. 1-24 

GRR-IA005 5 lA 125 $3.57 
GRR-IA006 6 1A 125 3.57 
GRR-IAOI2 12 lA 500 3.57 
GRR-IA024 24 lA 2000 3.98 
GRR-2A005 5 2A 110 4.69 
GRR-2A006 6 2A 110 4.69 
GRR-2AOI2 12 2A 440 4.69 
GRR-2A024 24 2A 1750 5.10 
GRR-3A006 6 3A 75 6.02 
GRR-3A012 12 3A 300 6.02 
GRR-3A024 24 3A 1200 6.22 
GRR-4A006 6 4A 55 7.04 
GRR-4AOI2 12 4A 220 7.04 
GRR-4A024 24 4A 900 7.14 
GRR-IB006 6 1B 110 4.39 
GRR-IB012 12 1B 440 4.39 
GRR-IB024 24 1B 1750 4.79 

Guardian vo~t~~~~~C Cont. Coil Net ea. 
No. Comb. Res. 1-24 

ORR-1A006 6 1A 125 ~2.55 
ORR-IAOI2 12 lA 500 2.55 
ORR-IA024 24 lA 2000 2.96 
ORR-2A006 6 2A 110 3.57 
ORR-2AOI2 12 2A 440 3.57 
ORR-2A024 24 2A 1760 3.98 
ORR-3A006 6 3A 80 4.28 
ORR-3AOI2 12 3A 320 4.28 
ORR-3A024 24 3A 1280 4.69 
ORR-4A006 6 4A 60 5.51 
ORR-4A012 12 4A 240 5.51 
ORR·4A024 24 4A 960 5.92 
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GU.lIRDIAN® ELECTRIC 
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""lit ql SERIES ERR ECONOMY REED RELAYS 
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Open frame reed relay offers high quality at low cost. 
Contacts: lA, 1B or 1C. Switching Voltage: 100VDC. 
Max. Wattage: (A&B) 15 watts, (C) 10 watts. Max. Cur
rent: (A&B) 0.5 amps, (C) 0.25 amps. Capacitance: (A&B) 
0.5 pF, (C) 2.0 pF, Operate Time: (A) 2.0, (B) 0.1, (C) 
1.0 ms, including contact bounce. Release Time: (A) 
0.1, (8) 2.0, (C) 3,0 ms. including contact bounce, Con
tact Resistance: 200 milliohms max. Insulation Resis
tance: 109 ohms min. Pins: .045" x .025" x .180" long. 

(lA) or (18) (lC) 

SOLID STATE 
RELAYS 

SERIES 6100 - 6300 

Universal AC or DC control voltage with complete circuit 
isolation from load switching circuit. Externally adjustable 
pull-in voltage level from 80-130 volts AC or DC with close 
differential between pull-in and drop-out where accurate 
voltage sensing is required. Control of high inrush lamp, 
inductive or normal resistive loads from 10 rnA to 3 amps. 
Internal filtering prevents random turn-on of "off" contacts. 
"0" - Designates Octal Plug "T"· Designates .110 QC base 

MET SERIES TIME DELAY 
The MET Series of Time Delays are designed to replace 
many expensive units now on the market. They offer close 
tolerance repeatability at a low price, Designed for on
operate and on-release, with a range of ,5 to 300 seconds, 
these low cost Time Delavs provide a DPDT relay output of 
10 amp resistive, 120VAC, 50-60 Hz and operate on inputs 
of 120VAC, 50-60 Hz, 24VDC, 50-60 Hz or 24VDC, polarity 
protected, I hese new lime uelays feature accuracy of 
±10% of nominal setting over voltage and temperature 
range, repeatability to 1 % within fixed conditions, a single 
turn potentiometer and time delays of .5 to 100 and 100 
to 300 seconds over a temperature. range of O°C to 55°C. 

BDT SERIES TIME DELAY 
A Time Delay with unusual features which include 
operation on high or low line, replaceable electro-me
chanical relay, repeatability, temperature stability and 
small size, The Time Delay incorporates all silicon tran' 
sistor circuits that operate over a wide input range of 
75-125 VAG, 50-60 Hz and draw only 5 rnA prior to time 
out. 24VDC units also available. Enclosed in a standard 
relay housing, terminated with an octal plug (8 pin), 
they are available with time delay periods from 1-10 
to 10-60 seconds, adjustable. BDT Time Delays operate 
in the most severe industrial applications. The solid 
state circuit is immune to most transient noise found 

SERIES TD TIME DELAY 
The most accurate, compact time-delay relay available 
from stock. Adjustable delays from 1 to 180 seconds. 
15 turn potentiometer provides high adjustment reso
lution. Accurate to 5% of nominal setting over com
plete temp. and voltage range. Repeatability, 2% after 
line interruption of 50 MS. Delays on attract. 3PDT 
contacts rated at 10 amps resistive. 

Guardian Nominal Coil Net ea. 
No. Voltage VDC 

~cont. 
omb. Res. 1-24 

ERR·1A006 6 1A 75 $1.96 
ERR-1A012 12 1A 300 2.14 
ERR-1A024 24 1A 1200 2.28 
ERR·18006 6 18 75 2.61 
ERR·1B012 12 1B 300 2.79 
ERR-1B024 24 18 1200 2.94 
ERR·1C006 6 1C 75 4.79 
ERR·1C012 12 1C 300 4,79 
ERR·1C024 24 1C 1200 5.00 

Guardian No. Weight Net ea. 1-24 

6100-THA·1 Amp-SPST N,O. 4 oz. $18.66 
6110-0HA-1 Amp·SPST N.O. 4 oz. 19.62 
6100-THC-1 Amp·SPOT 4 oz, 24.35 
6110-0HC·1 Amp·SPOT 4 oz, 24.93 
6300·THA·3 Amp-SPST N,O, 8 oz, 21.70 
631O·0HA,3 Amp-SPST N.O. 8 oz. 22.23 
6300-THC-3 Amp-SPOT 8 oz. 29.12 
6310-0HC-3 Amp·SPOT 8 oz. 30.70 

Delay Range Net ea, 
Guardian No. Volts (Sec.) 1-24 

MET-O-100·24A 24 VAC .5 to 100 $18,90 
MET·0-300·24A 24 VAC 100 to 300 20,05 
MET-0·100·120A 120 VAC ,5 to 100 18.48 
MET-0-300·120A 120 VAC 100 to 300 20,05 
MET-0-100·240 24 VOC ,5to 100 18.90 
MET-0-300·240 24VOC 100 to 300 20,05 
MET-R-100-24A 24 VAC ,5to 100 27.51 
MET-R-300-24A 24 VAC 100 to 300 28.24 
MET-R-100-120A 120 VAC ,5 to 100 26.77 
MET-R·300-120A 120 VAC 100 to 300 27.56 
MET-R-100-24D 24 VOC .5 to 100 27,51 
MET -R·300-24D 24 VDC 100 to 300 28.24 

o in part number indicates delay on operate, 
R delay on release. 

on commercial power lines. Voltage up to 
2500 volts peak (short duration) can be tol
erated, In the area of machine control, where 
large numbers of control cycles are ex
pected, the BDT offers another advantage, 
ability to replace the internal relay. The solid 
state timing control has the minimum capa
bility of 5 x 107 operations under normal 
conditions with 5 amp DPDT relay output. 

Guardian No. 
BDT-0-10-120A 
BOT-0-60-120A 
BOT-O-1O-240 
BOT-0-60-240 

Guardian No. 

TD-33C15·240 
TD-33C60-24D 
TO-33C180-24D 
TD-63C1S-120A 
TD-63C60·120A 
TD-63CI80-120A 

Volts 
120 VAC 
120 VAC 
24 VOC 
24 VOC 

Volts 

24 VDC 
24 VOC 
24 VDC 

120 VAC 
120 VAC 
120 VAC 

Delay Range Net ea. 
(Sec,) 1-24 
1 to 10 $17,95 

10 to 60 18.48 
1 to 10 17,74 

10 to 60 17,95 

Delay Range Net ea. 
(Sec.) 1-24 

1 to 15 $25.41 
10 to 60 26.45 
50 to 180 33.69 
1 to 15 31.18 

10 to 60 31.56 
50 to 180 38.69 
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SEC. 4500 0 RELAYS 

G 11\' AN® SOLID STATE U.r...RDI ELECTRIC CONTROLS 

TOO SERIES TIME DELAY 

Series TOO incorporates many features of more expen· 
sive units, but is most economical, offering contacts 
rated at 5 amps, OPDT, 120VAC with adjustable delay 
of 0.5 to 30 seconds on attract with a ten turn 
potentiometer. Repeatability is within 5% after a line 
interruption of 100 milliseconds. Standard unit avail· 
able is 120VAC. 

Guardian No. 

TD062C30·120A 

Yolts 

120 VAC 

Delay Range Netea. 
(Sec.) 1-24 

.5 to 30 $17.14 

SERIES 6900 - 6905 
TIME DELAY MODULES 

REPLACES SERIES TMT TIME DELAY MODULES 
Low cost, totally solid state "long time delay" module - perfectly 
mated to popular Guardian relays. Time delay externally adjustable in 
four ranges: .5 to 10 seconds, 5 to 120 seconds, 10 to 300 seconds, 
and 300 to 2000 seconds. Choice of either delay on operate or delay 
on release. Accuracy and repeatability after first time out: Accuracy, 
±10% of setting for combined variations of ambient temperature and 
power supply regulation; -Repeatability, ±2% for fixed line input. 
Minimum life expectancy is one.million operations. 

Guardian No. Volts Time Range Sec. 

6900·0·10·A 120 VAC .5 to 10 
6900·0·120·A 120 VAC 5 to 120 
6900·0·300·A 120 YAC 10 to 300 
6900·0·2000·A 120 YAC 300 to 2000 
6905·0·10·0 12 to 24 VDC .5 to 10 
6905·0·120·0 12 to 24 VOC 5 to 120 
6905·0·300·D 12 to 24 VDC 10 to 300 

Guardian No. Yolts Time Range Sec. 

6900·R·1Q·A 120 VAC .5 to 10 
6900·R·120·A 120 VAC 5 to 120 
6900·R·300·A 120 VAC 10 to 300 
6905·R·1Q·D 12 to 24 VDC .5 to 10 
6905·R·120·D 12 to 24 VDC 5 to 120 
6905·R·300·D 12 to 24 VDC i 10 to 300 

,n part number Indicates delay on operate, R delay on release. 
Jries 900·905 Relay illustrated is NOT included in prices. 

Net ea. 1·24 

$10.47 
10.53 
12.16 
14.44 
10.24 
10.32 
11.95 

Net ea. 1-24 

$12.51 
12.57 
14.20 
12.28 
12.36 
14.00 

PROTECTIVE SENSORS 
MAX 

'/ 

1.87" ~ 
"'-..1 ... 1.25" 

CTI Y 
SENSOR 

A complete line of industrial sensors is available from Guardian 
including 3-phase UR-AV2l, Close Differential UR-VS3l, Over-Voltage 
(IR-VSll, Under-Voltage UR-VS2l, 4 wire Phase Sequence (IR-PRl), 
Adjustable Frequency (IR-FSl) and AC Current Sensors (CS1 Sensor 
with cn XFormerl. These sensors are bi-products of designs for 
military application with solid state networks. The relav is 3PDT 10 
amps resistive with 24VDC, 24VAC or 120VAC, available. Mounting is 
by socket, chassis mount or directly into a printed circuit (110l. Tem
perature range is from oac to + 50aC. Life is 100,000 operations 
minimum and protection for transient voltages is to 600 volts for the 
3 phase model, 2500 volts for all others. All units come with a dust 
cover enclosure except the cn series which is a transfer molded part. 

Guardian No. Nominal Input Current Sensing Range Net ea. 1-24 

CSl·220 90·125 VAC, $32.76 
50·60 Hz 

CTl·201 .1 to 1.5 amps, 50·60 Hz 15.22 
CTl·202 1 to 10 amps, 50·60 Hz 14.28 
GTl·203 5 to 50 amps, 50·60 Hz 14.28 
CTl·204 10 to 100 amps, 50-60 Hz 14.28 

Guardian No. Nominal Input Sense Point Differential Net 81.1-49 
AV2·611 120 VAG, 60 Hz $35.91 
AV2·621 120 VAC, 400 Hz 35.91 
VS3·610 120 VAG, 60 Hz 105 to 130 VAC 2.5 to 15 VAC 57.54 
VS3·620 120 VAC, 400 Hz 105 to 130 VAC 2.5 to 15 VAC 57.54 
VS3·300 24VDC 23 to 32 VDG 1 to 5 VDC 56.07 
VS3·410 24 VAG, 60 Hz 23 to 32 VAC lto 5 VAG 56.86 
VS3·420 24 VAG,4oo Hz 23 to 32 VAC 1 to 5 VAC 56.86 

Guardian No. Nominal Input Adjustable Yoltage Range Net ea. 1-49 

VS1·610 120 VAG, 60 Hz 90 to 130 VAC $45 •. 04 
VS1·620 120 VAG, 400 Hz 90 to 130 VAC 45.04 
VS1·300 24 VDG 18 to 32 VDC 43.78 
VS1·410 24 VAC, 60Hz 18 to 32 VAC 44.26 
VS1·420 24 VAG, 400 Hz 18 to 32 VAC 44.26 
VS2-610 120 VAC, 60 Hz 90 to 130 VAC 45.04 
VS2·620 120 VAC, 400 Hz 90 to 130 VAC 45.04 
VS2·300 24VDC 18 to 32 VDC 43.78 
VS2-410 24 VAC, 60 Hz 18 to 32 VAC 44.26 
VS2·420 24 VAC, 400 Hz 18 to 32 VAC 44.26 
PR1·610 120 VAC, 60 Hz 41.95 
PR1·620 120 VAG, 400 Hz 41.95 

Guardian No. Nominal Input Adjustable Frequency Range Net ea. 1-49 

FS1·61O 120 VAG, 60 Hz 45 to 66 Hz $57.96 
FS1·620 120 VAC, 400 Hz 360 to 440 Hz 57.96 
FS2-610 120 VAG, 60 Hz 45 to 66 Hz 57.96 
FS2-620 120 VAC, 400 Hz 36010440 Hz 57.96 
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Vol.2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

G III\RDIAN® SOLID STATE U~ ELECTRIC CONTROLS 

LEVEL DETECTORS 

SERIES 6405 "FLAT BOTTOM" INLINE TIME DELAY 
REPLACES SERIES GU INLINE TIME DELAY 
Economical, totally solid state Inline Time Delay
in an ingenious new semi-cylinder configuration that 
combines the low cost of tubular design with a flat
tened bottom for quick, easy PC board installation. 
Available in low (12 to 48VDC) and high (90 to 130 
VOC) voltage versions in your choice of three exter
nally-adjustable time ranges: .1 to 10 seconds, 5 to 
120 seconds and 10 to 300 seconds. Accuracy and 
repeatability after first time out: Accuracy, ±lO%of 
setting for combined variations of ambient tempera
ture and power supply regulation; Repeatability, 
±2% for fixed line input. Operating temperature 
range of -200 t6 +55°C. Minimum operations 107• 
Termination in your choice of ~.', quick connect or 

Guardian No. 
-6405-2L:1O 
6415-2L-1O 
6405-2H-10 
6415-2H-10 
640S-2L-120 
641S-2L-120 
640S-2H-120 
641S-2H-120 
640S-2L-300 
641S-2L·300 
640S-2H-300 
641S-2H-300 

Volls 

12 to 48 VDC 

90 to 130 VDC 

12 to 48 VDC 

90 to 130 VDC 

12 to 48 VDC 

90 to 130 VDC 

Time Range Net ea. 
Sec. 1-24 

.1 to 10 $9.26 
9.34 

.1 to 10 9.26 
9.34 

5 to 120 9.34 
9.42 

5 to 120 9.34 
.9.42 

10 to 300 10.9S 
11.57 

10 to 300 10.9S 
11.57 

solid lead. Delay on operate. Adjustment by 1 meg. 6405 part number = solid lead termination. 
ohm potentiometer. 6415 part number = ~6" QC termination. 

SERIES 6505 ELECTRONIC "ZERO CROSSOVER" SWITCHES 
A low cost module that assures true "zero crossover" 
switching by forming an electrical "cushion" between 
signal input and load power. Solid state output 
switching circuit isolated from input signal through 
a long-life reed relay. Load is normally de-energized 
when "load power" is applied. Application of signal 
input causes load to become energized. Crossover: 
O.OVAC ±1O V. Load Power: 120VAC. (240VAC avail· 
able on special order.) Contac! Combination: SPST-NO. 
Coniact Ratings: 1.0 amp @ 120VAC, 56/60 Hz. 

uperating Temperature: -200 to +S5°C. Minimum 
Operations: 107• Termination: Printed Circuit .047'" x 
dia .. 375" pins. 

Guardian No. 
6505--6D 
6505-120 
650S-240 

Volts 
6 VDC 

12 VDC 
24 VDC 

Net ea. 1-24 
$14.16 

14.16 
14.16 

SLS SOLID STATE LOGIC STEPPER 

4.32 
3.00 

~ 
4.19" 

Inexpensive Voltage Level Detector with unusual operating char
acteristics. These molded modules incorporate circuits comprised 
of silicon semiconductor devices to form a peak detecting voltage 
differential amplifier, signal amplifier and a solid state output 
switch suitable for driving a number of Guardian relays. The 
unit's sense level is adjustable (either fixed or variable) over 
ranges of 85-135VAC, 50-60 Hz, 20-30VAC, 50-60 Hz, 20-30VDC, 
180-250VAC. ,50-60 Hz by external resistance. This broad adjustment 
range permits operation as either an under or over level detector. 
Two units may be used to form band pass or pedestal level sensing. 
When used with Guardian Series 6900-6905 timing modules, they 
provide inexpens.ive time delayed voltage detection systems that 
allow them to ignore normal line fluctuatIOns. fransient suppressed, 
they will withstand 2500 V peak (short duration) without damage or 
malfunction. On DC units, transient protection is 600 volts. 

The SLS 100 Series Solid State Steppers are the only power solid 
state steppers to accept either high level or logic level inputs with 
high noise immunity for industrial applications. The output of each 
step is a 120VAC 2V2 amp switch. They are modularly constructed so 
that many configurations can be accomplished from stacked modules. 
Standard "off the shelf" models have ten or twenty steps. Units may 
be obtained with pulsers to make them self-stepping steppers. They 
can be cascaded or paralleled to perform complex switching 'and 
control functions. These versatile Guardian Steppers are built 
for operation on input power of 120VAC, 50-60 Hz or 400 Hz and 
24VDC. All solid state construction offers the advantages of mechani
cal noise free operation and, under proper operating conditions, 
practically unlimited life. 

Guardian No. Volts Steps Net ea. 1-24 
SLSllO·2Alll * 120 VAC 10 $136.50 

Guardian No. 

LOT-100·24A 
LOT-100-120A 
LDT·100-240A 
LDT-I00-24D 
LDP-I00-24A 
LDP-I00-120A 
LDP-I00-240A 
LDP-I00-24D 

Volts 

24 VAC 
120 VAC 
240 VAC 
24 VOC 
24 VAC 

120 VAC 
240 VAC 
24 VDC 

Net ea. 1-24 

$lS.54 
lS.54 
20.16 
IS.85 
18.79 
18.79 
23.41 
18.43 

SLSllO-1A211 * 24 VDC 10 117.60 
SLS120-2All1 * 120 VAC 20 236.25 
SLS120-1A211 * 24 VDC 20 198.87 
SLS110-25111t 120 VAC 10 144.37 
SLSllO-15211 t 24 VDC 10 12S.47 
SLSI20-25111 t 120 VAC 20 244.12 
SLS120-15211 t 24 VDC 20 206.74 
SLS Connector Kit LOS 

* Step advance by either mechanical switch closure or D.C. Pulse. 
t Self-stepping. 

All units come with Molex connector terminations (3 sets required for 
10 step unit). 
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SEC. 4500 • RELAYS 

HI·G INCORPORATED PRESENTS "THE PROBLEM SOLVER" 

IY INDUS~!D~~~~lo~~~~~:OIDS 
___ CLEVIS, PUSH ROD, NYLON TIP, SHOCK DAMPENER, AND RETURN SPRING. 

HI-G "s" SERIES SOLENOID SHOWN WITH CLEVIS, PUSH ROD, NYLON TIP, SHOCK DAMPENER, AND RETURN SPRING. 

STANDARD FEATURES 
1. 2,304 combinations of size, coil voltage, duty cycle and 

coupling options. 
2. 8 frame sizes from 3/S thru 1 V4 inch. 
3. 4 coil voltage ratings. 
4. 4 duty cycle ratings at each coil voltage. 
5. Optimum force stroke performance. 
6. 5 standard options; a) clevis, b) pushrod, c) pushrod 

nylon tip, d) shock dampener, e) return spring, and/ or 
combinations thereof. 

7. 3 sets of mounting holes. 
8. UL approved materials. 
9. Designed for Extended LIFE with close tolerance parts 

and heavy duty frames. 
10. Basic "A" size solenoid price is S6c each in 1000 lots. 
The Hi-G "S" series solenoid was designed on a state-of-art 
project basis with over 50 years of solenoid engineering 
experience. 

Send for the NEW Hi-G "S" solenoid catalog #S101 or call 
Hi-G direct for immediate service. 

[r~ HI-G, INCORPORATED 
Spring St. & Route 75, Windsor locks, Conn. 06096 
TEL: (203) 623·2481 TWX: 710·420·0592 

SEVERAL NEW CUSTOMERS CALL OUR 
SOLENOID THE "PROBLEM SOLVER" AND 

"MONEY SAVER" 

SPECIAL DESIGN ENGINEER'S 
SOLENOID KIT OFFERED 

@ $19.95 
INTRODUCTORY OFFER 

DESIGN, TEST AND CUSTOMIZE ON THE 
SPOT WITH SPECIAL DESIGN ENGINEER'S 
SOLENOID KIT. 

$36.29 VALUE OFFERED AT $19.95. 
SOLENOID KIT #SK2 INCLUDES: 

• B frame sizes with all coupling options. 
• One of each of the B solenoid sizes pro

viding continuous force·stroke coverage 
from B oz. to 14 Ibs. 

• Each unit is supplied with all standard 
options which may be added or deleted 
as design requirements change. 

• All units rated 24VDC. Continuous duty. 
• Unmatched reliability, performance and 

standard lOW COST options. 

• Kit provides 192 solenoid combinations. 
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Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

[t!I1 MA & MS TO-5 SERIES RELAY 

Qualified 
MIL·R·5757 

GENERAL SPECIFICATIONS 

CONTACT CAPABILITIES 

RATING 
10,000,000 operations at low level. 1,000,000 operations at 0.5 
amp, 28V d·c resistive load. 100,000 operations at 1.0 amp, 
28V d·c resistive load. 

CONTACT RESISTANCE 
0.1 ohm maximum before life (measured Va" from header). 0.2 
ohm maximum after life at maximum rated current (measured 
Va" from header). 

CONTACT BOUNCE 
l.5 milliseconds maximum 

OVERLOAD 
2 amps at 28V d·c for 100 operations minimum 

INSULATION RESISTANCE 
10,000 megohms minimum between mutually insulated terminals 

ENCLOSURE 
Hermetically sealed. All welded. 

ENVIRONMENTAL CHARACTERISTICS 

TEMPERATURE RANGE 
- 65°C to + 125°C. (Higher temperature ratings on special order) 

VIBRATION 
.06" DA or 30G, 10·3000 cps. 

SHOCK 
80 G's 

MILITARY SPECIFICATIONS 

All Hi· G MA and MS Series relays are. man ufactu red in accordance 
with Military Specificatioll MIL·R·5757 and its applicable detail 
specification. 

M 
A 

OPOT 

CONTACTS 

1 
M 
A 

SPOT 

CONTACTS 

M 
S 

OPOT 
CONTACTS 

1 
M 
S 
SPOT 

CONTACTS 

Authorized Hi·G dealers are located throughout the U.S. and Canada 
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HI-G, INC. ELECTRO-MECHANICAL DIVISION Spring Street and Route 75, Windsor Locks, Connecticut 06096 

Attention: Relay Sales Engineering ... or call us at (203) 623·2481. Your inquiry will receive our prompt attention. 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645·9200 (IN N. Y. STATE CALL COLLECT (516) 294·0990) 
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Sensitivity: 
130 mililwatts 

Qualified 
Operate Time: 
3.0 milliseconds maximum at nom. coil 
voltage over temperature range. 

Release Time: 
2.5 milliseconds maximum at nom. coil 
voltage over temperature range. 

Dielectric Strength: 
500V RMS 60 cycles at sea level 
125V RMS 60 cycles at 70.000 feet 
Weight: 
0.07 ounce with leads trimmed to IJs", 
add 0.02 ounce for leads 

Sensitivity: 
100 milliwatts 

Qualified 
Operate Tim~: 
2.0 milliseconds maximum at nom. coil 
voltage over temperature range. 

Release Time: 
2.0 milliseconds' maximum at nom. coil 
voltage over temperature range. 

Dielectric Strength: 
500V RMS 60 cycles at sea level 
300V RMS 60 cycles at 70,000 feet 
Weight: 
0.06 ounce with leads trimmed at Va", 
add 0.02 ounce for leads 

Sensitivity: 
60 1Tlliliwatts 

Operate Time: 

Qualified 
4.5 milliseconds maximum at nom. COil 
voltage over temperature range. 

Release Time: 
2.5 milliseconds maximum at nom. coil 
voltage over temperature range. 

Dielectric Strength: 
500V RMS 60 cycles at sea level 
125V RMS 60 cycles at 70,000 feet 
Weight: 
0.10 ounce With leads trimmed to Ih ", 
add 0.02 ounce for leads 

Sensitivity: 
40 milliwatts 

Operate Time: 

Qualified 
4.0 milliseconds maximum at nom. coil 
voltage over temperature range 

Release Time: 
2.5 milliseconds maximum at nom. coil 
voltage over temperature range 

Dielectric Strength: 
500V RMS 60 cycles at sea level 
300V RMS 60 cycles at 70,000 feet 
Weight: 
.08 ounce With leads trimmed to 1;8 ", 
add 0.02 ounce for leads 

Ordering Information: Standard 

Hi-G 
Part No. 

Wire Terminal 
MAW·6 
MAW9 
MAW·12 
MAW·18 
MAW·26 

Pin Terminal 
MAP·6 
MAp·9 
MAp·12 
MAp·18 
MAP·26 

Hi-G 
Part No. 

Wire Terminal 
1MAW·6 
1MAW·9 
1MAW12 
1MAW·18 
1MAW·26 

Pin Terminal 
1MAP-6 
1MAP-9 
1MAP-12 
1MAP-18 
1MAp·26 

Hi-G 
Part No. 

Wire Terminal 
MSW-6 
MSW·12 
MSW·26 
MSW-36 
MSW-48 

Pin Terminal 
MSP·6 
MSP·12 
MSP26 
MSP·36 
MSP·48 

Hi·G 
Part No. 

Wire Terminal 
1MSW·6 
1MSW-12 
1MSW·26 
1MSW-32 
lMSW·40 

Pin Terminal 
1MSP6 
lMSP12 
1MSP26 
1MSP·32 
1MSP-40 

Military 
Part No. 

M5757 40001 
M5757 40·002 
M5757. 40·003 
M5757 40·004 
M5757. 40 005 

M5757,40·006 
M5757 40·007 
M5757 40·008 
M5757 140·009 
M5757.40·010 

Military 
Part No. 

M5757/38·003 
M5757/38·004 
M5757/38·002 
M5757/38-001 
M5757/38·005 

M5757/38·008 
M5757/38-009 
M5757/38-007 
M5757/38·006 
M5757/38·010 

Military 
Part No. 

M5757/70-001 
M5757/70·002 
M5757/70-003 
M5757/70-004 
M5757/70-005 

M5757/70-006 
M5757/70-007 
M5757/70·008 
M5757/70-009 
M5757 ;70·010 

Military 
Part No. 

M5757, 69·001 
M5757 69·002 
M5757 69·003 
M5757 69004 
M5757/69·005 

M5757 69006 
M5757/69·007 
M5757 '69008 
M5757/69·009 
M5757.'69-010 

items may be ordered by part 

DC COil 
Coil Voltage (VOC) Resistance 

Nom. Max. Ohms 
± 10r( at 25° C 

6 8 98 
9 12 220 

12 16 390 
18 24 880 
26.5 32 1560 

6 8 98 
9 12 220 

12 16 390 
18 24 880 
26.5 32 1560 

DC Coil 
Coil Voltage (VDC) ReSistance 

Nom. Max. Ohms 
± 10c ; al 25° C 

6 8 125 
9 12 280 

12 16 500 
18 24 1130 
26.5 32 2000 

6 8 125 
9 12 280 

12 16 500 
18 24 1130 
26.5 32 2000 

DC Coil 
Coil Voltage (VDC) Resistance 

Nom. M?x. Ohms 
:!: IO''"'!( at 25° C 

6 10 200 
12 20 850 
26 40 3300 
36 57 6500 
48 75 11000 

6 10 200 
12 20 850 
26 40 3300 
36 57 6500 
48 75 11000 

DC Coil 
Coli Voltage (VDC) Resistance 

Nom. Max. Ohms 
:±:: lOr,? at 25° C 

6 11 255 
12 22 1025 
26 45 4000 
32 57 6500 
40 75 11000 

6 11 255 
12 22 1025 
26 45 4000 
32 57 6500 
40 75 11000 

Pullin 
Voltage 

VDCMax, 

4.5 
6.8 
9.0 

13.5 
18.0 

4.5 
6.8 
9.0 

13.5 
18.0 

SEC. 4500 • RELAYS 

Drop Out 
Voltage VDC >( 

Max. Min. 

3.2 .18 
4.9 .35 
6.5 .41 

10.0 .59 
13.0 .89 

3.2 .18 
4.9 .35 
6.5 .41 

10.0 .59 
13.0 .89 

'Over temperature range 

Pullin 
Voltage 

VDC Max. 

4.5 
6.8 
9.0 

13.5 
18.0 

4.5 
6.8 
9.0 

13.5 
18.0 

Drop Out 
Voltage VDC 

Max. Min. 

3.2 .18 
4.9 .35 
6.5 .41 

100 .59 
13.0 .89 

3.2 .18 
4.9 .35 
6.5 .41 

10.0 .59 
13.0 .89 

'Over temperature range 

Pullin Drop Out 
Current Current (MA) 

(Ma) Max. Max. Min. 

17.5 8.7 1.7 
8.4 4.2 0.8 
4.2 2.1 0.4 
3.0 1.5 0.3 
2.4 1.2 0.2 

17.5 8.7 1.7 
8.4 4.2 0.8 
4.2 2.1 0.4 
3.0 1.5 0.3 
2.4 1.2 0.2 

Pullin Drop Out 
Current Current (MA) 

(Ma) Max. Max. Min. 

12.5 6.25 1.2 
6.25 3.12 0.6 
3.16 1.58 0.3 
2.47· 1.23 0.2 
1.91 0.96 0.15 

12.5 6.25 1.2 
6.25 3.12 0.6 
3.16 1.58 0.3 
2.47 1.23 0.2 
1.91 0.96 0.15 

number shown. For variation consult factory. 

Authorized Hi·G dealers are located throughout the U.S. and Canada 

HI-G, INC. ELECTRO-MECHANICAL DIVISION Soring Street and Route 75, Windsor Locks, Gonnecticut 06096 

Attention: Relay Sales Engineering ... or call us at (203) 623·2481. Your inqUiry Will receive our prompt attentiOn, I 
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Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

~ RELAYS WITH EXTRA DIMENSION 

I 

the 
MINI- GCD 

150 GRID RELAY - SERIES G 
Product Bulletin 95 

All welded, DPDT relay manufactured in accordance with MIL-R-5757/37. 

SPECIFICATIONS 
ELECTRICAL CHARACTERISTICS 
SENSITIVITY AT 25°C: 135mW. 
LIFE: 100,000 operations min. at rated load and 125°C. 
OVERLOAO: 4 amps at 30VDC for 100 operations min. 

CONTACT RESISTANCE: 
(a) 50 milliohms initial at rated load. 
(b) 150 milliohms after rated life. 
(c) 30 max. during min. current life. 
(d) 500 max. at lOmA and 30rnV RMS. 

CONTACT BOUNCE: 1.2ms max. at high level; 
2.0ms max. at low level. 

OPERATE TIME: 4.0ms max. at nom. coil voltage at 
25°C.' 
RElEASE TIME: 4.0ms max. at 25°C. 
OIELECTRIC STRENGTH: 500V RMS between all mu
tually insulated points at sea level; 750V RMS between 
contacts and case. 
INSULATION RESISTANCE: 1000Mo min. between mu
tually insulated terminals. 

STANDARD CATALOG RELAYS 
Coil Voltage DC Coil 

(Vdc) Resistance 
Yoltage (ohms ±10% 

Code Max. Nom. @ 25'C) 

106 8 6 56 

112 16 12 210 

126 32 26.5 1350 

CONTACT RATING 
• 1 ampere resistive at 30 volts DC max. 
• 0.125 ampere resistive at 115 volts RMS, 400 Hz, 

case grounded. 
• Low level 0 to 0.1 ampere at 50 mV DC or AC. 
• Minimum Current per MIL-R-5757/37 (100,000 oper

ations min.). 
• 2 ampere resistive at 30 volts DC max. (50,000 

operations min.). 

ENVIRONMENTAL CHARACTERISTICS 
TEMPERATURE RANGE: -65°C to + 125°C. 
VIBRATION: 0.5" DA from 5-34Hz, 30G from 34-
3000Hz, 1OI's max. contact opening. 

SHOCK: 100G, }OI'S max. contact opening. 

ACCELERATION: 100G. 
LEAKAGE RATE: 1 x 10.8 cc/sec max. 

WEIGHT: 0.13 oz . 

Max. P~II-In Min. Drop·Out 
Voltage (Vdc) Vollage (Vdc) 

25°C 125'C 25'C -65'C 

2.7 3.6 0.30 0.17 

5.4 7.2 0.60 0.35 

13.5 18.0 1.50 o ~8 

QUALIFIED TO THE REQUIREMENTS OF MIL-R-5757/37 
Hj-G MIL Hj-G MIL Hi-G MIL Hj-G MIL 
Part Part Part Part Part Part Part Part 

Number Number Number Number Number Number Number Number 

2G-3407·1 M5757/37·001 2G·3407·15 M5757/37-015 2G-3407·29 M5757/37·029 2G-3407·43 M5757/37·043 
2G·3407-2 M5757/37-002 2G·3407·16 M5757/37'()16 2G·3407-30 M5757/37·030 2G-3407-44 M5757/37-044 
2G-3407·3 M5757/37-003 2G·3407-17 M5757/37·017 2G-3407·31 M5757/37·031 2G·3407·45 M5757/37·045 
2G·3407-4 M5757/37·004 2G-3407·18 M5757/37-018 2G·3407-32 M5757/37·032 2G-3407·46 M5757/37-046 
2G·3407·5 M5757/37-005 2G-3407-19 M5757/37-019 2G·3407·33 M5757/37·033 2G-3407·47 M5757/37-047 
2G·3407·6 M5757/37·006 2G-3407·20 M5757/37-020 2G·3407-34 M5757/37·034 2G-3407·48 M5757/37·048 
2G·3407·7 M5757/37·007 2G-3407-21 M5757/37-021 2G·3407-35 . M5757/37·035 2G-3407·49 M5757/37-049 
2G·3407·8 M5757/37·008 2G·3407·22 M5757/37-022 2G·3407-36 M5757/37'()36 2G-3407·50 M5757/37-050 
2G·3407·9 M5757/37-009 2G-3407·23 M5757/37-023 2G·3407·37 M5757/37·037 2G·3407·51 M5757/37·051 
2G-3407·10 M5757/37·010 2G·3407·24 M5757/37·024 2G·3407-38 M5757/37-038 2G·3407·52 M5757/37·052 
2G·3407-11 M5757/37·011 2G·3407-25 M5757/37·025 2G-3407·39 M5757/37-039 2G·3407-53 M5757/37·053 
2G-3407·12 M5757/37-012 2G·3407·26 M575 7/37·026 2G·3407·40 M5757/37·040 2G·3407-54 M5757/37-054 
2G·3401-13 M5757/37·013 2G·3407·27 M5757/37-027 2G·3407-41 M5757/37-041 
2G-3407·14 M5757/37·014 2G·3407·28 M5757/37·028 2G·3407·42 M5757/37·042 

:fl Trademark pending registration 

Authorized Hi-G dealers are located throughout the U.S. and tanada 

HI-G, INC. ELECTRO·MECHANICAL DIVISION Spring Street and Route 75, Windsor Locks, Connecticut 06096 
Attention: Relay Sales Engineering ... or call us at (203) 623-2481. Your inquiry will receive our prompt attention. 

FOR CURRENT SOURCE DATA CALL TOLL-FREE 800-645-9200 (IN N. Y. STATE CALL COLLECT (516) 294·0990) 
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SEC. 4500.· RELAYS 

I] CRYSTAL CAN RELAYS 

RADIO FREQUENCY RELAYS 
Product Bulletin 155 

RF contacts are terminated with RG-196/ U Teflon 
insulated coaxial cable, 6" in length. Other lengths, 
types of cable, or coaxial connector terminations avai lable 
on special order. These relays meet or exceed the 
applicable portions of MIL-R-5757 and MIL-R-3928. 

RADIO FREQUENCY CHARACTERISTICS 

Frequency Range 0 - 500 MHz' 
Voltage Standing Wave Ratio (VSWR) <1.1 :1 typical 
Insertion Loss 0.16db typical 
Characteristic Impedance 500hmst 
Crosstalk - 50db typical 
* Usable to 1000 MHz with reduced RF characteristics 
t Other impedances available on special order 

DICE CUBE RADIO FREQUENCY RELAY - SERIES RFC 

Operate Power 150 mW 

Relay Type 
Size 
Contact Rating 

Maximum Weight 

RFC 
0.5-inch cube 
200 watts RF cold switching 
75 watts RF hot switching 
0.3 ounce (without terminations) 

NOTE: Electncal charactenstlcs same as senes C 

HALF SIZE CRYSTAL-CAN RADIO FREQUENCY RELAY - SERIES RFK 

Operate Power 250 mW 

Relay Type 
Size 
Contact Rating 

Maximum Weight 

RFK 
.4 x .8 x .4 inch 
200 watts RF cold switching 
75 watts RF hot switching 
0.37 ounce (without terminations) 

NOTE: Electrical charactenstJcs same as senes K 

LATCHING HALF SIZE CRYSTAL-CAN RADIO FREQUENCY RELAY - SERIES RFKL 

Operate Power 150 mW 

Relay Type 
Size 
Contact Rating 

Maximum Weight 

RFKL 
.4 x .8 x .4 inch 

200 watts RF cold switching 
75 watts RF hot switching 
0.37 ounce (without terminations) 

NOTE: Electncal charactenstlcs same as senes KL 

CRYSTAL-CAN RADIO FREQUENCY RELAY - SERIES RFB 

Operate Power 250 mW 

Relay Type 
Size 
Contact Rating 

Maximum Weight 

RFB 
.875 x .800 x .400 inch 
200 watts RF cold switching 
75 watts RF hot switching 
0.95 ounce (without terminations) 

NOTE: Electncal charactenstlcs same as senes B 

HIGH SENSITIVITY RADIO FREQUENCY RELAY - SERIES RFBC 

ENVIRONMENTAL 
CHARACTERISTICS 
FOR STANDARD 
CRYSTAL CAN SERIES 

Operate Power 40 mW 

Relay Type 
Size 
Contact Rating 

Maximum Weight 

RFBC 
1.275x .800 x .400 inch 
200 watts RF cold switching 
75 watts RF hot switching 
1.0 ounce (without terminations) 

NOTE: Electrical characteristics same as series BC 

Life: 100,000 operations at 125°C and rated load. 
Temperature: -6SoC to + 125°C, operating. 
Vibration: 10 to 2000 Hz, 20G min. 

Insulation Resistance: 1000 megohms min., except 
coil-to-case at high temperature 500 megohms min. 

Dielectric Strength: Contacts-to-case: 1000 volts rms, 
60 Hz, mutually insulated terminals: 500 volts Shock: 100 G 

Sealing: Hermetic, to 80,000' rms standard. 

Authorized Hi·G dealers are located throughout the U. S. and Canada 

HI-G, INC. ELECTRO-MECHANICAL DIVISION Spring Street and Route 75, Windsor Locks, Connecticut 06096 121 Attention: Relay Sales Engineering .•. or call us at (203) 623-2481. Your inquiry will receive our iJromiJt attention. 

FOR CURRENT SOURCE DATA CALL TOLL-FREE 800·645-9200 (IN N. Y. STATE CALL COLLECT (516) 294-0990) 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2·789 



Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

11 CRYSTAL CAN RELAYS 

HALF-SIZE CRYSTAL CAN RELAY - SERIES 2K Product Bulletin 102 

Qualified 
MIL·R·5757/9 

I ALL WELDED CONSTRUCTION 

CONTACT RATING 
2 amperes resistive at 30 
volts DC. 1 ampere 
resistive at 115 volts rms. 
400 Hz. case grounded 
and dry circuit. 

Vottage 
Code 

106 
112 
126 

Nominal 
DC Coil 
Voltage 

6 
12 
26.5 

Max 
Continuous 

Coil 
Voltage 

7.2 
14.4 
32 

Max Min DC Coil 
Pull·in Drop·out Resistance 
Voltage Voltage Ohms ±10% 
@25'C @ 25'C @25'C 

3.25 .35 40 
6.5 .75 150 

13.5 1.5 675 

HALF·SIZE LATCHING RELAY - DUAL COIL - DPDT - SERIES KL Product Bulletin 103 

~--.800_1 ALL WELDED CONSTRUCTION 
.400 CONTACT RATING 

2 amperes resistive at 30 
volts DC. 1 ampere 
resistive at 115 volts rms. 
400 Hz case grounded 
and dry circuit. 

Voltage 
Code 

112 
126 

Nominal 
DC Coil 
Voltage 

12 
26.5 

Ma. 
Continuous 
Coil Voltage 

14.4 
32 

HALF-PINT® MINIATURE 4 AMP RELAY - SERIES 2HA Product Bullellnl00 

;;;t::1-·800-1 
0400 

CONTACT RATING 

4 amperes resistive at 30 
volts DC. 1 ampere 
resistive at 115 volts rms. 
400 Hz. case grounded 

Voltage 
Code 

106 
112 
126 

Nominal 
DC Coil 
Voltage 

6 
12 
26.5 

Ma. Ma. 
Continuous Pull·ln 

Coil Voltage 
Voltage @25'C 

7.2 3.4 
14.4 6.5 
32 13.0 

Set/Reset 
Voltage 

@ + 25'C 

6.5 
13.5 

Min 
Drop·out 
Voltage 
@25'C 

.35 

.75 
1.5 

DC Coil 
Resistance 

Ohms ±10% 
@ 25'C 

250 
1000 

DC Coil 
Resistance 

Ohms ±10% 
@25'C 

40 
150 
600 

10 AMP CRYSTAL CAN RELAY - SERIES T Product Bullelln 150 

Qualified 
MIL·R·5757/23 & 28 

CONTACT RATING Ma. Ma. Min DC Coil 
Standard rating 10 Nominal Continuous Pull·in Drop·out Resistance 
amperes resistive at 30 Voltage DC Coil Coil Voltage Voltage Ohms ±10% 

VDC. 5 ampere resistive Code Voltage Voltage @25'C @25'C @ 25'C 

at 115 V or 115 V. 400 Hz. 
case grounded. 106 6 7.2 3.3 .5 22 

112 12 14.4 6.7 1.0 90 

[1 ~ r] [====1 
126 26.5 32 13.0 2.0 330 

215 115 125 52.0 5500 

Authorized Hi·G dealers are located throughout the U.S. and Canada 

I HI-G, INC. ELECTRO·MECHANICAL DIVISION Spring Street and Route 75, Windsor Locks, Connecticut 06096 
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SEC. 4500 • RELAYS ra CRYSTAL CAN RELAYS 

ENVIRONMENTAL 
CHARACTERISTICS 
FOR STANDARD 
CRYSTAL CAN SERIES 

Life: 100,000 operations at 125'C and rated load. 
Temperature: -55'C to +125'C, operating. 
Vibration: 10 to 2000 Hz, 20G min. 
Shock: 100 G 
Sealing: Hermetic, to 80,000' 

Insulation Resistance: 1000 megohms min., except 
coil-to-case at high temperature 500 megohms min. 

Dielectric Strength: Contacts-to-case: 1000 volts rms, 
50 Hz, mutually insulated terminals: 500 volts 
rms standard. 

l~ I 

-.800-1 CURRENT SENSITIVE CRYSTAL CAN RELAY - 40 mW - SERIES BC' 

Voltage Coil Res. 
Code at 25'C 

101 20 
102 30 
103 50 
104 75 
105 100 
106 200 
107 300 
109 500 
112 875 
113 1000 
118 2000 
120 2500 
128 5000 
135 8000 
140 10000 

CONTACT RATING 

2 amperes resistive at 30 volts DC. 1 ampere resistive 

at 115 volts rms. 400 Hz. case grounded. 

Product Bulletin 135 

Qualified 
MIL·R·5757/13 

2 BC RELAY - DPDT - 40 mW 1 BC RELAY -SPDT -25 mW 

Nominal Coil Nominal Coil Max p,1. Min D.O. Nominal Coil No'minal Coil Max P.1. Min D.O. 
Voltage (VDC) Current (mA) Current (mA) Current (mA) Voltage (VDC) Current (mA) Current (mA) Current (mA) 

1.8 89.2 44.6 4.5 1.4 70.6 35.3 3.5 
2.2 73.0 36.5 3.7 1.8 57.6 28.8 2.9 
2.8 56.6 28.3 2.8 2.2 44.6 22.3 2.3 
3.5 46.2 23.1 2.3 2.8 36.6 18.3 1.8 
4.0 40.0 20.0 2.0 3.2 31.6 15.8 1.6 
5.7 28.4 14.2 1.4 4.5 22.4 11.2 1.2 
7.0 23.0 11.5 1.2 5.5 18.2 9.1 .90 
9.0 17.8 8.9 .90 7.1 14.2 7.1 .70 

12.0 13.5 6.75 .70 9.4 10.7 5.34 .54 
12.6 12.6 6.32 .64 10.0 10.0 5.0 .50 
18.0 8.9 4.45 .50 14.2 7.1 3.53 .36 
20.0 8.0 4.0 .40 15.8 6.3 3.2 .32 
28.0 5.6 2.8 .30 22.5 4.5 2.23 .23 
36.0 4.5 2.23 .23 29.0 3.6 1.77 .18 
40.0 4.0 2.0 .20 32.0 3.2 1.58 .16 

2 AMP CRYSTAL CAN RELAY -SERIES 2B Product Bullelin 120 

Qualified 
MIL·R·5757/10 

CONTACT RATtNG 
2 amperes resistive at 
30 volts DC. 1 ampere 
resistive at 115 volts rms. 
400 Hz, case grounded 
and dry circuit. 

NOTE: BR types for operation at 50 to 400 Hz with specifications 
shown. Units may be used at higher frequencies, but individual 
values of voltage may change. 
2-pole units only available as standard catalog item. 

5 AMP CRYSTAL CAN RELAY - SERIES 2BN 

1~.800-.. 1 
CONTACT RATING 
5 amperes resistive at 30 
volts DC; 3 ampere 
resistive at 115 volts rms. 
400 Hz, case grounded; 
2 ampere resistive at 
115 volts rms, 60 Hz, case 
grounded. 

NOTE: For AC operation 
BNR types are available 
on request. 

Voltage 
Code 

106 
112 
126 
148 
176 

Nominal 
Voltage DC Coil 

Code Voltage 

Max 
Continuous 

Coil 
Voltage 

Max 
Pull·in 
Voltage 
@ 25'C 

2B (DC only. 2-Pole Only) 

106 6 7.2 3.1 
112 12 14.4 6.3 
126 26.5 32 13.0 
148 48 58 25.0 
176 76 90 35.0 

2BR (AC Only. 2-Pole Only) 

126 26.5 32 15 
148 48 58 28 
176 76 90 44 
215 115 125 66 

Product Bulletin 120A 

Min 
Drop·out 
Voltage 
@ 25'C 

.5 
.75 

1.5 
2.5 
3.0 

2 
3 
4 
5 

ALL WELDED CONSTRUCTION 

Max Max Min 
Nominal Continuous Pull·in Drop·out 
DC Coil Coil Voltage Voltage 
Voltage Voltage @ 25'C @ 25'C 

6 7.2 3.1 .5 
12 14.4 6.3 .75 
26.5 32 13.0 1.5 
48 58 25.0 2.5 
76 90 35.0 3.0 

Authorized Hi·G dealers are located throughout the U. S. and Canada 

DC Coil 
Resistance 

Ohms :±::10% 
@25'C 

40 
160 
675 

2500 
5000 

600 
2500 
5000 

10000 

DC Coil 
Resistance 

Ohms ±10% 
@ 25'C 

35 
140 
600 

2200 
4400 

HI-G, INC. ELECTRO·MECHANICAL DIVISION Spring Street and Route 75, Windsor Locks, Connecticut 06096 

Attention: Relay Sales Engineering ... or call us at (203) 623·2481. Your inquiry will receive our prompt attention. 
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Vol. 2 

I] 

FEATURES 
- Delays fixed and adjustable to 30 sec. 

- True 16 pin DIP package. 

- TTL/DTL compatible. 
- (2) logic models. 

Physical 

MM~. 

"'""'J ~~~'" ~ 
SEATING PlANEJ ~MTG3~T"1~ 

'-tL---1 f--r'0? O~~Oo~_ ~\--gM 
.015-,020 TyP . .....! Y . TYP. 

DESCRIPTION 
Module provides a path to ground at terminal designated 
"Load (-)", during the energized condition. The 6200 provides 
delay-on-energize. The 6300 provides an energized interval 
on. Removal of input resets unit. 

PART SELECTION 
There are 7 delay times available, 6 fixed and 1 adjustable. 
Select code which represents desired delay time, and prefix 
with series number. For example: 6205-11, equals delay-on
energize, 1 second fixed, timing module. 

HI-G INCORPORATED 

LOGIC DIAGRAMS 

B+ OfF~ , , 
6205 

LOAD 
~TIME_L 
,DELAY GROUND 

B+ Off~ 
6305 

LOAD 
~'ME 

-: INTERVAL -
GROUND 

GENERAL SPECIFICATIONS 
INPUT VOLTAGE: 5 VDC ±0.5 V. 
CURRENT DRAIN: 25 ma max. plus load 

current. 
SINK CURRENT: 

FORWARD VOLTAGE DROP: 
PULL-UP RESISTOR: 
ACCURACY: 

20 ma max., transistor 
switch to ground. 
0.25 VDC maximum. 
6000 ohms maximum. 
± 10% over temperature/ 
voltage range. 

REPEATABILITY: ±2%. 
RECYCLE TIME: 100 milliseconds maximum. 
TEMPERATURE RANGE: O°C to + 71°C. 
OVERVOLTAGE PROTECTION: 20 V/l0 milliseconds 

maximum, no damage. 

PART NUMBER DETERMINATION 

6 2 0 5 
Series ____ .... T T T 
Logic __ ---' 
2 = Delay on E~ergize 
3 = Interval-on 

Input 
Voltage 

- 1 0 5 -,-
Timing Code 
105 = 0.5 sec 110 = 10 sec 

11 = 1.0 sec 130 = 30 sec 
13 = 3.0 sec 230 = 0-30 sec 
15 = 5.0 sec 

TERMINAL DESIGNATION 
No. Fixed Adjustable 

1 B+ B+ 
2 NC Ext. Res. 
3-7 NC NC 
8 Load (-) Load (-) 
9-14 NC NC 

15 NC Ext. Res. 
16 B- B-

SPRING ST. AND ROUTE 75, WINDSOR LOCKS, CONN. 06096/ PHONE: (203) 623-2481/ TWX: 710-420-0592 
FOR CURRENT SOURCE DATA CALL TOLL·fREE 800·645·9200 (IN N. Y. STATE CALL COLLECT (516) 294·0990) 
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HVBRI:D .INTEGRATED CIRCUIT 

TIMING DIAGRAM - Delay-On-Make 
ON 

INPUT 
OFF __ ......J 

OUTPUT 
(LOAD) 

I ~ DE·ENERGIZED 
t--DELAY -, 

(GND) ENERGIZED I '--____ _ 

DESCRIPTION 
Hi-G Series 6100 are completely solid state delay-on-make 
timing devices. They use Hybrid thick film integrated circuits 
to provide state-of-the-art performance and reliability. The 
design of the 6100 Series offers smaller, lighter, low profile, 
dual-in-line compatible timers for direct mounting to printed 
circuit boards. This packaging enables these timers to be 
used over a wide range of appl ications. 

ELECTRICAL SPECIFICATIONS 

INPUT VOLTAGE: 18 to 32 volts DC, reverse 
polarity protection provided. 

DELAY TIME: 50millisecondst060seconds. 
Factory set, fixed time. 

DELAY TIME TOLERANCE: ±1O%. 
RESET TIME: 10 microseconds (max). 
RECYCLE TIME: 0.5% (nominal delay time) = 

max. recycle time @ 25°C. 
RECOVERY TIME: 100 milliseconds max. 

OUTPUT SWITCH: S.P.N.O. - solid state. 

OUTPUT RATING: .3 amp resistive at 28 VDC 
(25°C). 
.18 amp resistive at 28 VDC 
(85°C). 

CURRENT DRAIN: 10 ma @ 28 VDC (25°C) plus 
load current. 

OUTPUT LEAKAGE: 1 ma max. in non-conducting 
state 

CONTACT DROP: 2.5 VDC max. in conducting state 
TEMPERATURE RANGE: -55°C to +85°C. 

HI-G INCORPORATED 

SEC. 4500 • RELAYS 

6100 

FEATURES 
• Time delays from 50 ms to 60 sec. 

• State-of-the-art reliability. 

• Package less than 3/8" x 112" X 7/8". 

• Delay-on-make-operation. 

• Dual·in-line compatible. 
• Life 1,000,000 operations minimum. 

• External time adjustment possible. 

PHYSICAL DATA 

HEIGHT: 

WIDTH: 

LENGTH: 

FOOTPRINT: 

CONNECTIONS: 
ENCAPSULATION: 
WEIGHT: 

OPERATION 

0.370 inches. 
0,460 inches. 
0.800 inches. 

Dual -in-Line 
(0.3" wide x 0.1" grid). 

Solder pins, 1/2" long. 

Epoxy. 
Approx. 0.2 ounces. 

Application of power to the input initiates the timing cycle. 
After the preset time delay, the output is energized and re
mains energized until the timer is reset by the removal 01 
power at the input. 

6150 - HERMETICALLY SEALED 

TEMPERATURE RANGE: 

TIMING TOLERANCE: 

SEALING: 

ENCLOSURE: 

(DIMENSIONS MAX.) 

-55°C +125°C 

±10% 

72,000 feet 

Base: .58 x .92 

Height: .42 

Unless otherwise specified, characteristics 
are per 6100 model. 

SPRING ST. AND ROUTE 75, WINDSOR LOCKS, CONN. 06096/ PHONE: (203) 623-2481/ TWX: 710-420-0592 
FOR CURRENT SOURCE OATA CALL TOLL-FREE 800·645·9200 (IN N. Y. STATE CALL COLLECT (516) 294·D990) 
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SOUD STATE rfME:R 

[I 

HI-G INCORPORATED 

FEATURES 
The 1800 and 1900 Series are all Solid-State Timers 
that offer excellent reliability over a useful life well in 
excess of one million operations. They have a fast reset 
time, are remarkably stable over a wide temperature 
range, and can provide delays down to the millisecond 
range. 

Each unit is hermetically sealed and encapsulated with 
a standard crystal-can header which results in an ex
tremely rugged, high performance assembly. All units 
are available in a choice of standard mounfing con
figurations. The 1860 version is directly interchange
able with a crystal can relay. 

S~RIES 

;~40.0: 

FEATURES 
The Series 2400 Time Delay Relay combines a solid
state timing circuit and a Hi-G relay in a package only 
slightly longer than a standard crystal-case housing. 
This combination provides the current-carrying capac
ity and the environmental immunity of Hi-G's electro
mechanical relays with the long life and quick response 
of electronic circuits. 

Delays from 50 milliseconds up to 120 seconds can be 
specified for this rugged DC timing module. The 
solid-state circuit has a voltage regulator circuit that 
permits the use of unregulated power sources. 

4 AND 10 AMPERES RATING CHART 
Type DC, 10 Amp AC or DC, 4 Amp 

Input Voltages 18 to 31 VDC, unregulated DC Units, 18 to 31 volts, 
Unregulated 
AC Units. 105 to 125 volts, 
400 Hz Unregulated 

Delay Time 50 mi" iseconds to 180 seconds 50 milliseconds to 
180 seconds 

Contact Rating 10 amperes, Resistive 4 amperes, Resistive 
at 30 Volts DC 5 amperes, Inductive 

Contact 
Configuration 

1,2 Poles, double-throw 1- 2- 3- and 4-pole, 
double-throw 

Current Drain 135 rna maximum I-pole: 100 ma maximum; 
at 25°C at 2-pole: 150 ma maximum; 
28 volts DC 3 and 4 pole: 200 rna maximum 

SPRING ST. AND ROUTE 75, WINDSOR LOCKS, CONN. 06096/ PHONE: (203) 623-2481/ TWX: 710-420-0592 
FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645·9200 (IN N. Y. STATE CALL COLLECT (516) 294·0990) 
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TIMING DIAGRAM -- Delay-Dn-Release 
ON 

AUXILIARY OFF---.J 

CONTROL g~F--.J 
ON 

OUTPUT OFF--.J 
, .1 I4--DELAY 

ELECTRICAL SPECIFICATIONS 
INPUT: Units will not be damaged by reverse application of input 

volta~e. 
Auxillary-18-31V DC. 
Control-l0-31V DC. Ground common to aux. power line. 
10 volts minimum must be applied for a minimum duration of 
20 milliseconds to energize output and arm the timing circuit. 

DELAY TIMES: Overall, 50 msec to 300 seconds. Units rated 10 
ampere, minimum delay 100 milliseconds. Units rated 125°C, 
maximum delay 180 seconds. 

TIMING TOLERANCE: ±10%. 
CURRENT DRAIN: (@ 25°C @ 28V DC) 

Control line - 15 ma typical, 25 ma maximum. 
Auxiliary - Deenergized (after completion of delay period) 25 
mao Energized. (See Tabulation) 

Configuration 2 and 5 Amp 10 Amp 

1 PDT 100 ma 150 ma 
2 PDT 150 ma 240 ma 

SEC. 4500 • RELAYS 

FEATURES 
• All semiconductors are silicon devices 
• PC board construction, completely encapsulated 
• Hermetically sealed 

FUNCTION 
APplY auxiliary power. Upon application of control power, the out
pu will energize. Remove control power to initiate delay period. 

OPERATION 
The delay period is initiated by removing voltage from the control pin. 
The outpu de-energizes to mark the conclusion of the delay penod. 
Electronic circuitry requires that auxiliary power be applied at all times. 
Offered in a variety of enclosures, contact configurations and ratings, 
the fixed delay series is designated 5600 and the adjustable delay is 
series 5700. 
Delay-on-release is often referred to as Delay-on-break, Delay-on
dropout or Delay-on-de-energization. The output logic remains the 
same, on Iy the terms change. 

Series 

5600 
5700 

RESPONSE TIME: 

Timing 

Factory Set 
Adjustable 

Operate - Rated 2 and 5 amp, 10 msec maximum. 10 amp, 20 
msec maximum. 
Recycle - 0.5% maximum of specified delay. 
Reset - 20 milliseconds maximum. 

CONTACT RATINGS: 
Amperes @ 

30Y DC 
Specified Rating RES / IND 

2 amps 2 1 
5 amps 5 1.5 

10 amps 10 5 

Amperes ~ 
115V 4D0 z 

RES / IND 

1 0.3 
3 1.0 
5 3 

For A Complete List of Part Numbers and Ordering Information, Request Hi-& Bulletin 162. 

TIMING DIAGRAM -- Interval Operation 
POWER 

OUTPUT 

FUNCTION 

ON ~---------------
OFF..J 

ON ,------, 
OFF~ L..--

Apply power and the output will ener~ize immediately. After time 
out, the output will revert to De-Energized State. Remove and Re
apply power to Recycle. 

ELECTRICAL SPECIFICATIONS 
INPUT VOLTAGE: 18-31V DC. AC units 105-125V AC 400 Hz.DC units 

will not be damaged by reverse application of input voltage. 
DELAY TIMES: 100 milliseconds t.o 180 sec. 
TIMING TOLERANCE: ±10%. 
OPERATE TIME: 4 amp. rated units: 7 ms maximum. 

10 amp. rated units: 15 ms maximum. 
RESET TIME: 10 ms maximum. 

The function of an "INTERVAL timer, provides a defined time 
period. This time period or pulse is considered to be the conducting 
state of a solid state timing module· or the energized state when 
utilizing an electromechanical relay for output. 
The Hi-G approach uses precise circuit designs in compact simplicity 
to meet the need for a sound balance between reliabi I ity and economy. 
Standard .devices include both solid state and electromechan ."al out
put configurations. The series 4800 represents the solid state timing 
module. For electromechanical relay output the 4600 series offers 
fixed delay times while the 4700 is an adjustable version. 

CURRENT DRAIN: De-Energized (after timeout and power still 
applied) 75 ma maximum @ 28V DC @ 25°C. 

RECYCLE TIME: 0.5% maximum of the specified delay time. 
CONTACT RATING: Choice of ratings. 

10 amperes resistive, 5 amperes inductive @ 28V DCI 
115V AC 400 Hz; 4 amperes resistive 1 ampere 
Inductive @ 28V DC; 2 amperes resistive 1 ampere 
Inductive @115V AC 400 Hz. 

For A Complete List of Part Numbers and Ordering Information, Request Hi-G Bulletin 161. 

HI-G INCORPORATED 
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Vol. 2 

I 

AC SENSOR - SERIES· 1350 
The Hi-G 1350 Series AC Voltage Sensor provides an output 
"signal" when the monitored power line voltage reaches a 
predetermined level. This rugged unit with reliable solid 
state design, provides precise, repeatable operation over a 
wide temperature extreme. 

The input voltage is fed into a temperature compensated 
comparator circuit. When the input reaches the pre-set level, 

I 

TYPICAL 
APPLICATION 
CONNECTIONS 

300-4_-.,... ___ 0T0+:, a:J,oad 
source 

--r~h--"'" 
I , 

+ 

HI·G INCORPORATED 

FEATURES 
DC SENSOR - SERIES 1310 
The Hi-G 1310 Series DC Voltage Sensor is essentially a 
voltage monitoring device operating on a snap-action tran
sistor circuit with low drift and inherent temperature com
pensation. This device will either open or close a circuit 
when a predetermined voltage is present at the input. 

By using a Hi-G electro-mechanical relay as the output of the 
voltage sensor, a positive switching action can be achieved 
with very close difference between pull-in and drop-out 
voltages. 

transistor amplifiers switch the output relay to provide a 
"signaL" This output may control any external device, process, 
or warning system to protect expensive equipment. 

The units for both series are potted and hermetically sealed 
and are designed to meet the environmental requirements of 
airborne applications. 

FEATURES 
Hi-G Phase Sensors monitor three-phase power sys
tems and protect both the power source and the 
equipment being driven. They are complete units, 
ready to install, designed and manufactured to meet 
the most stringent of requirements of military 
electronics. Broad applications also exist in com
mercial and industrial fields. 

SPRING ST. AND ROUTE 75, WINDSOR LOCKS, CONN. 06096/ PHONE: (203) 623-2481/ TWX: 710-420-0592 
FOR CURRENT SOURCE DATA CALL TOLL-FREE 800·645·9200 (IN N. Y.STATECALL COLLECT (516) 294-0990) 
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SEC. 4500 0 RELAYS 

:H:.A.T:H:.A. ~ .A. -y-
In d u s t r Ie s 

P.O.80X45381 0 S.£. STATION 
(918) 663-0110 

TULSA, OKLAHOMA 74145 
TWX 910-845-2129 D .1. P. Reed Relay ("IDR" Series) 

"lOR" Series Dual in-line Package (DIP) 

1 7501 1 250 r-
m 0?-i A 

.100 l-j f-- -1 l-'00!i 300-=:j\'-, MA' 
The Dual In- Line miniature unit is high density 
and automatically insertable. It can be mounted 
in the standard in line, 14 pin, IC layout and oper
ated from standard 5 volt IC circuitry. 

075~ 1---600 ---1 I 

Mounting: Standard 14 pin, IC layout. 
SPECIAL FEATURES AVAILABLE: 
Diode between pins 6 and 9, cathode to pin 6, Electro
static shield between coil and contacts. pin 2, Both 
diode and electrostatic shield. I ~~ OPERATING SPECIFICATIONS: 
Contact rating: Current; ,250 Amps max. 

Voltage; 50 Volts max. 
Volt Amps; 5 max, 
Carry load, 1 Amp max, 

(non-switching) 
Contact resistance: Initial; 200 milliohms max. 

After life; 2 Ohms max. 
Life expectancy: Low level; 100 X 10' operations, 

COIL CHARACTERISTICS @ 25° C 

PIN 
Nominal 

V DC 

12V DC •. 1 OOAmps; 5X 1 O'operations. 0565053 3.0 
Dielectric strength: 200 V AC. rms. 60 Hz. 
Insulation resistance: 10' Ohms min, @ 25' C, 0565037 5.0 
Operate time (including bounce): 500 microseconds max, 
Releasetime (including bounce): 1 00 microseconds max, 0565038 12.0 

ENVIRONM ENTAL: 
Temperature range: -40' C to +85' C, 
Vibration: 20 G's @ 0-5K Hz. 
Shock: 100 G's 

IOCR" SERIES 

"GP" SERIES ...---
I: 
, I 
I _ 
.~ b 
~ g 
3: ,+ 
,.. 0 

?C 5 

b~ 
~.500 
± .050 Mi,x:-'""1 

NOTE - COIL TERMINALS .028 ±.002 DIA. 
SWITCH TERMINALS .018 x .028 MAlt 

Nylon Case and Bobbin, Epoxy filled. 
Printed Circuit mounting 
Less than 1 ms switch time, 5 x 10' Ohms minimum 
inSUlation resistance. 

0565039 

OPERATING CHARACTERISTICS 
Maximum Continuous Rating @ 25°C 

24,0 

6 volt coils ................................................ 7.5 V doc 
12 volt coils ................................................ 15.0 V d·c 
26 volt coils ..................................... .. 32.5 V d·c 
Must Operate (Maximum) @ 25°C 
6 volt coils ................................................ 4.2 V doc 

12 volt coils ................................................ 8.3 V doc 
26 volt coils ................................................ 16.5 V doc 
Must Release (Minimum) @ 25°C 
6 volt coils ....................................... 0.4 V d·c 

12 volt coils ....................................... 0.8 V d·c 
26 voit coils ....... """" .. " .. ,,...... 1.5 V doc 
Environmental 
AMllIENT TEMP. RANGE I VIBRATION 20 g's to 1000 Hz 
Oper.: -55 to +750 C SHOCK 35 g's 
Storage: -65 to +85°C ALTITUDE 0 to 50,000 feet 

OPERATING CHARACTERISTICS 
Maximum Continuous Rating @ 250C 
6 volt coils ................................................ 7.5 V d·c 

12 volt coils ............................................ " .. 15.0 V doc 
26 volt coils ................................................ 32.5 V d·c 

Must Operate (Maximum) @ 25°C 
6 volt coils ................................................ 4.2 V d·c 

12 volt coils ... "........................................... 8.3 V d·c 
26 volt coils ................................................ 16.5 V d·c 

Must Release (Minimum) @ 25°C 
6 volt coils ................................................ 0.4 V d·c 

12 volt coils ................................................ 0.8 V d·c 
26 volt coils ................................................ 1.5 V d·c 

Environmental 
AMBIENT TEMP. RANGEl VIBRATION 20 g's to 1000 Hz 
Operating: 0 to + 75Co SHOCK 35 g's 
storage: -55to +85Co ALTITUDE 0 to 50,000 feet 

SCHEMATIC 

(Top view) 

Must Must Res. 
Oper. ReI. Ohms 01010% 

2.0 0.2 100 

3.8 0.4 380 

8,0 0.8 530 

16,0 1.6 2000 

ELECTRICAL SPECIFICATIONS 
Contact Resistance - 100 Milliohms max. initial 
2 Ohms End of Life 

Dielectric Strength 
350 VRMS 60 Hz Open Contacts (Form A) 
500 VRMS 60 Hz Between Mutually Isolated Members 

Contact Life - Up to 5 x 10' Operations 
Load Rating 
Gold Alloy Form "A": Dry to 125mA, 4 walts max. 
Gold Alloy Form "C": Dry to 125mA, 2 walts max. 
Rhodium Form "A": lOrnA to lA, 10 walts max. 

Operate Time (Including Bounce) 
One Form A - 1.5 Millisecond 
Insulation Resistance - 10" Ohms Minimum @ 25°C 
Contact Arrangement 
1 Thru 4 ............................................................ Form A 
1 Or 2 ................................................................ Form B 
1 .................................................................. Form1A1B 

ELECTRICAL SPECIFICATIONS 
Contact Resistance - 200 Milliohms max. initial 
2 Ohms End of Life 
Dielectric Strength 
250 VRMS 60 Hz Open Contacts (Form A) 
200 VRMS 60 Hz Open Contacts (Form C) 
500 VRMS 60 Hz Between Mutually Isolated Members 
Contact Life - Up to 5 X 10' Operations 
Load Rating 
Gold Alloy Form "A": Dry to 125mA, 4 walts max. 
Gold Alloy Form "C": Dry to 125mA, 2 walts max. 
Rhodium Form "A": lOrnA to lA, 10 walts max. 
Ojferate Time (Including Bounce) 
One Form A - 1.0 Millisecond 
One Form C - 1.5 Milliseconds 
Insulation Resistance-5 x 10' Ohms Minimum@25°C 
Contact Arrangement 
1 Thru 4 ............................................................ Form A 
lOr 2 ................................................................ Form B 
1 Thru 3 .. .......................................................... Form C 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2 0 797 
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vacuum relays 
INTRODUCTIOK: Vacuum relays as manufactured 
by ITT Jennings are available for utilization in the 
control of high power equipment and circuits. Standard 
units are available for current ratings of 75 amps, 
peak voltage levels to 30 kv, and transferring power 
at frequencies through the VHF band. 

ADV AKTAGES: Because of the higher dielectric 
strength of the vacuum relay ( 1000 volts/mil working), 
small contact spacing and lower resultant travel allows 
the design of small, low-bounce actuating mechanisms 
which lead to minimum size units. 

RB2A RE6B 

RS8 

RF4A 

WRITE FOR CATALOG E102 

28 25 12 75 35 

APPLICATIONS: The majority of applications of 
these units include the switching of antennas, frequency 
bands, transmit-receive modes, power circuits, and 
elements in pulse forming networks. 

RFtOB 

RJ2C 

22 1.5 0.7 .003 30 10 120 

'For Load Switching "Defibrillator Relay ITT FOR CURRENT SOURCE DATA CALL TOLL-FREE 800·645·9200 (IN N. Y. STATE CALL COLLECT (516) 294-0990) 

IENNINGS 970 McLaughlin Ave. - San Jose, Calif. 95116 
~ Telephone: (408) 292-4025 • TWX: 910-338-0159 

DIVISION OF IN~ERNATJDNAL TELEPHONE AND TELEGRAPH CORPORATION 
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RC41 

3 KW CW at 
30 MHz 

o to 500 MHz 

1.1:1 Max. 

Greater than 
30 dB isolation 

at 300 MHz 

0.1 dB Max. 

265 Ohms 

SPOT 

C 

Non-latching 
continuous 
duty coil 

25 Millisecs 
Max. 

14.5 oz. 

RC53 

4 KW CW at 
30 MHz 

a to 600 MHz 

1,1:1 Max. 

Greater than 
30 dB isolation 

at 30 MHz 

0.1 dB Max. 

18 Ohms 

2 pole,2 position 
crossover 
transfer 

SC 

Permanent 
magnet latching 

15 Millisecs 
Typ. 

30 Millisecs 
Max. 

2 Ibs., 12 oz. 

SEC. 4500 0 RELAYS 

vacuum coaxial relays 
INTRODUCTION; The principal feature of the ITT Jennings 

coaxial vacuum relay is its high power handling capability 
at frequencies up to 1.7 ghz, where it is desired to contain 

circuit currents completely within a coax system. 

RC5 

25 KW CW at 
30 MHz 

a to 100 MHz 

1.02: 1 Max. 
to 30 MHz 

1.05: 1 Max. 
to 60 MHz 

Greater than 
70 dB isolation 

at 30 MHz 

0.02 dB Max. 

18.8 Ohms 

SPST 

15/6" 

Permanent 
magnet latching 

15 Millisecs 
Typ. 

30 Millisecs 
Max. 

1 lb., 13 oz. 

ADV AI\TAGES; Coaxial relay advantages include 
low insertion VSWH, high rf power capability, 

high isolation, fast operation, low and stable 
contact resistance, and wide pass band characteristics. 

APPLICATIONS; Typical applications for this 
type of unit include antenna and load 

switching external to a transmitter, 
crossbar switching matrices, and 
general coaxial instrumentation. 

RC6 ReiD RC21 RC31 

90 "KW CW at 
25 KW CW at 90 KW CW at 30 MHz 325 KW CW at 

30 MHz 30 MHz 3 MW Peak 30 MHz 
Spec. Order 

a to 400 MHz a to 100 MHz a to 500 MHz a to 150 MHz 

1.02: 1 Max, 
l.1:1 Max. to 30 MHz l.1:1 Max. 1.1:1 Max. 
to 150 MHz l.05: 1 Max. to 400 MHz 

to 60 MHz 

Greater than Greater than Greater than Greater than 
65 dB isolation 65 dB isolation 60 dB isolation 37 dB isolation 

at 30 MHz at 30 MHz at 30 MHz at 30 MHz 

0.01 dB Max. 0.02 dB Max. 0.05 dB Max. 0.01 dB Max. 

15.4 Ohms 8.3 Ohms 4.8 Ohms 7.8 Ohms 

SPOT SPST SPOT SPOT 

10/6" 31/6" 31/6" 61/6" 

Permanent Permanent Permanent Permanent 
magnet latching magnet latching magnet latching magnet latching 

15 millisecs 
50 Millisecs Typ. 40 Millisecs 50 Millisecs 

Max. 30 Millisecs Max. Max. 
Max. 

8 Ibs. 3 Ibs., 12 oz. 141bs. 48 Ibs., 8 oz. 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645·920D liN N. Y. STATE CALL COLLECT .(516) 294·0990) ITT WRITE FOR CATALOG E1J201A 
970 McLaughlin Ave. 0 San Jose, Calif. 95116 .JENNINGS Telephone: (408) 292-4025 • TWX: 910-338·0159 

DIVISION OF INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 
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ITT JENNINGS 
INDUSTRIAL PRODUCTS 
970 McLAUGHLIN AVENUE, SAN JOSE, CALIFORNIA 95116 
PHONE: (408) 292·4025 TWX: 910·338·0159, TELEX: 34·6311 

RELAYS 

FOR CURRENT SOURCE DATA CALL TOLL-FREE 800-645-9200 (IN N. Y. STATE CALL COLLECT (516) 294-0990) 

2 PDT /1 & 3 AMPS / SERIES JAA 
AC or DC COil 

Nominal 
CATALOG NUMBER Volts Ohms 

JAAD·32AI·120AP 120 AC 2100 

JAAC·32AI·006DP 6 DC 75 
JAAC·32AI·012DP 12 DC 350 
JAAC·32Al·024DP 24 DC 1500 

A low cost, reliable general purpose AC 
or DC operated relay. For either printed 
circuit or chassis mounting .. One inch 
height requires minimal amount of space. 
Excellent for a variety of control and sig. 
naling applications. 5 million operations 
mechanical life. Silver and Silver cad· 
mium oxide contacts standard. Mounting 
by two 4·40 screws on .895 centers. 
Temperature range - 60°C to + 50°C. 
Weight 1.4 oz. Other coils and contacts 
available standard. 

CONTACTS 
Pull·in Arrange- Rating LIST 
Power ment/mat'l (amps) PRICE 

2 Form C 
.756 VA (DPDT) 1.0 $3.80 

Silver 

258 MW 2 Form C 3.35 
236 MW (DPDT) 1.0 3.40 
238 MW Silver 3.55 

SPDT / 1 to 3 AMPS / TYPE JAAH 
DC COil 

Nominal 
CATALOG NUMBER Volts 

JAAH·31Al·006DPP 6 DC 
JAAH·31Al·012DPP 12 DC 
JAAH·31Al·024DPP 24 DC 

JAAH·31Al·006DPS 6 DC 
JAAH·31Al·012DPS 12 DC 
JAAH·31Al·024DPS 24 DC 

JAAH·31Al·006DPH 6 DC 
JAAH·31AI·012DPH 12 DC 
JAAH·3IAI·024DPH 24 DC 

JAAH·3IC3·006DPP 6 DC 
JAAH·3IC3·012DPP 12 DC 
JAAH·31C3·024DPP 24 DC 

Power, sensitive, and high sensitive ver· 
sions of single pole double throw relays. 
Miniature DC operated relay for low cur· 

. rents up to 3 amperes 28 VDC or 115 VAC. 

)

• .11 Printed circuit terminals, chassis mount· 
ing offers low cost, high reliability for a 

. variety of control and signal applications. 
Temperature range, - 60°C to + 50°C. 
Weight 1.4 oz. (Special versions available 
from factory for spade solder lugs, reo 
verse mounting holes, and silver cad· 
mium oxide contacts.) 

UL component recognized file 43220 

COIL DATA CONTACTS 
PUll-in Arrange- Rating LIST 

Ohms Power ment/mat'l (amps) PRICE 

110 176MW 1 Form C $2.10 
410 176 MW (SPOT) 3.0 2.25 

1640 176 MW Silver 2.30 

147 88 MW 1 Form C 2.35 
620 88 MW (SPDT) 2.0 2.40 

2200 88 MW Silver 2.45 

410 44 MW 1 Form C 2.40 
1640 44 MW (SPOT) 1.0 2.45 
6150 44 MW Silver 2.95 

110 176 MW I Form C 2.35 
410 176 MW (SPOT) 3.0 2.40 

1640 176 MW AgCd oxide 2.45 

2.40 
10.0 2.45 

2.50 

~'C 4C~I~ PDT / 4 AMPS / SERIES JAE 
TYPE A B 
JAEB .59 .95 

JAEA .55 .63 

Our most compact relay for PC mounting. Ex· 
tremely. long life, twin contacts, and low 
profile. JAE ideally suited for many applica 
tions in logic, control, and communications 

JAEC .87 1.30 equipment. Printed circuit board mounting. 
Bifurcated contacts. Plastic protective case. 

/""--1 14~ Mechanical life greater than 
/' 200 x !()' operations. Life at 

rated ·Ioad 100 x 10' opera· 
A tions. Rated load 0.4 amperes. 

Ident. 
CATALOG NUMBER Number 

JAEA·32E4·006DP A2400 
JAEA·32E4·012DP A2410 
JAEA·32E4·024DP A2420 
JAEA·32E4·048DP A2440 

JAEB·34E4·006DP A2640 
JAEB·34E4·012DP A2600 
JAEB·34E4·024DP A2610 
JAEB·34E4·048DP A2630 

JAEC·36E4·006DP A2800 
JAEC·36E4·012DP A2810 
JAEC·36E4·024DP A2820 
JAEC·36E4·048DP A2840 

JAEA·32G4·006DP A2405 
JAEA·32G4·012DP A2415 
JAEA·32G4·024DP A2425 
JAEA·32G4·048DP A2445 

JAEB·34G4·006DP A2645 
JAEB·34G4·012DP A2605 
JAEB·34G4·()24DP A2615 
JAEB·34G4·048DP A2635 

JAEC·36G4-0()6DP A2805 
JAEC·36G4·()12DP A2815 
JAEC·3SG4·024DP A2825 
JAEC·36G4·048DP A2845 

) 

Max. current 1 amp. Tempera· 
ture range -20°C to +65°C. 
Weight JAEA 0.5 oz., JAEB 0.7 

. oz. JAEC 1 oz. (Gold alloy can· 
tacts also available from fac· 

~ 
tory.) Specify G4 instead of E4 
in catalog number. 

6 UL component recognized 
file 43220 

COIL DATA CONTACTS 
Nominal Arrange- Rating LIST 

Volts Ohms ment/mat'l (amps) PRICE 

6 DC 60 2 Form C $4.70 
12 DC 210 (DPDT) 4.70 
24 DC 850 Silver·Pd 4.70 
48 DC 3000 Alloy 4.85 

6 DC 40 4 Form C 5.05 
12 DC 210 (4PDT) 5.05 
24 DC 850 Silver·Pd 5.05 
48 DC 3000 Alloy 5.20 

6 DC 70 6 Form C 6.90 
12 DC 270 (6PDT) 6.90 
24 DC 900 Silver·Pd 6.90 
48 DC 3600 Alloy 7.05 

6 DC 60 2 Form C 5.30 
12 DC 210 (DPDT) 5.30 
24 DC 850 Gold 5.3() 
48 DC 300() Alloy 5.45 

6 DC 40 4 Form C 6.25 
12 DC 21() (4PDT) 6.25 
24 DC 850 Gold 6.25 
48 DC 3000 Alloy 6.40 

6 DC 70 6 Form C 8.10 
12 DC 270 (6PDT) 8.10 
24 DC 9()0 Gold 8.W 
48 DC 3600 Alloy 8.25 

~t ~Or~T /2 & 5 AMPS / SERIES JAK 

1. 8 

L 
Nominal 

CATAlOG NUMBER Valts 

JAKB·32Bl·0()6DG 6 DC 
JAKB·32BI·()12DG 12 DC 
JAKB·32Bl·024DG 24 DC 

JAKB·32UI·006DG 6 DC 
JAKB·32Ul·012DG 12 DC 
JAKB·32Ul·024DG 24 DC 

JAKB·32B3·()OSDG 6 DC 
JAKB·32B3·()12DG 12 DC 
JAKB·32B3·()24DG 24 DC 

JAKG·34BI·()OSDG 6 DC 
JAKG·34BI-012DG 12 DC 
JAKG·34B1·024DG 24 DC 

JAKG·34Ul·00SDG 6 DC 
JAKG·~4Ul·012DG 12 DC 
JAKG·34UI·024DG 24 DC 

JAKJ·36Bl·()06DG 6 DC 
JAKJ·36Bl-()12DG 12 DC 
JAKJ·36Bl·024DG 24 DC 

Small plug·in relay suitable for signal, logic, 
general purpose switching and control func· 
tions. Gold plated Single or bifurcated can· 
tacts switch 2 amps at 28 VDC. Single silver 
for 5 amps 28 VDC. Spade terminals standard 
(plug·in or solder); printed circuit terminals 

TYPE DIM. ~~~~ah!e. st~~e f~~K c~~~"J~ 
JAKB .95 mounting on spade terminal 

type only. Temperature range 
-==+1:.:.:::17,- -4()OC to +80oC. Weight: 

1.40 JAKB 0.8 oz., JAKG 0.9 oz. 
(Gold alloy or palladium can· 

COIL DATA 
Pull-in 

Ohms Power 
9() .40 W 

43() .33W 
1250 .46W 

52 .S9W 
185 .77W 
700 .82W 

52 .69W 
185 .77W 
7()0 .82 W 

52 .69 W 
185 .77W 
7()0 .82W 

41 .87W 
130 1.16 W 
600 .96 W 

45 .45W 
23() .45W 
930 .45 W 

tacts also available from 
factory.) 

UL component recognized 
file· 43220 

CONTACTS 
Arrange- Rating LIST 

ment/mat'l (amps) PRICE 

2 Form C $4.4() 
Single 2 4.40 
Silver 4.4() 

2 Form C 5.25 
Bifurcated 2 5.25 
Silver 5.25 

2 Form C 4.6() 
Single 5 4.60 
Silver 4.60 

4 Form C 4.90 
Single 2 4.9() 
Silver 4.90 

4 Form C 6.30 
Bifurcated 2 6.30 
Silver 6.30 

6 Form C 6.90 
Single 2 6.9() 
Silver 6.9() 

All available With other Call voltages. 
Also available with 10 amp AG·CD oxide contacts. 
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JENNINGS RELAYS 
INDUSTRIAL PRODUCTS ITT 970 McLAUGHLIN AVENUE, SAN JOSE, CALIFORNIA 95116 
PHONE, (408) 292-4025 TWX, 910-338-0159, TELEX, 34-6311 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 800-645·9200 UN N. Y. STATE CALL COLLECT (516) 294·0990) 

1,2 & 3 PDT /5 & 10 AMPS / TYPE JBGA 
AC or DC COIL 

CATALOG NUMBER 

J8GA-32A5-120AJ 

J8GA-33A5-120AK 

J8GA-32A5-024IlJ 

JBGA-33A5-024DK 

JBGA-32CI-120AJ 

JBGA-32C1-024DJ 

JBGA-33CI-006AK 
J8GA-33C1-012AK 
JBGA-33CI-024AK 
JBGA-33Cl-120AK 
JBGA-33CI-240AK 

JBGA-33CI-006DK 
JBGA-33CI-012DK 
JBGA-33CI-024DK 
JBGA-33CI-llODK 

-

Economical tube base plug-in multipole 
relay for switching light power loads such 
as motors, solenoids and other relays and 
general automation equipment. Mechani
cal life expectation 30 million operations. 
Solid square laminated contacts of silver 
for 5 amps or silver cadmium oxide for 
10 amp rating. Enclosed in high impact 
plastic dust cover. Temperature range AC 
version -20°C to +45°C. DC version 
-20°C to +50o C. Weight 2.6 oz. 

UL component recognized file 43220 

COllOATA CONTACTS 
Nominal Arrangement! Rating LIST 

Volts Ohms material (amps) PRICE 

120 AC 2300 2 Form C 5 $7.15 

120 AC 2300 3 Form C 5 8.00 

24 DC 460 2 Form C 5 7.15 

24 DC 460 3 Form C 5 8.00 

120 AC 2300 2 Form C 10 7.40 

24 DC 460 2 Form C 10 7.40 

6AC 6 3 Form C 8.25 
12 AC 29 (3PDT) 8.25 
24 AC 120 Silver cad. 10 8.25 

120 AC 2300 oxide 8.25 
240 AC 8400 9.75 

6 DC 34 3 Form C 8.25 
12 DC 135 (3PDT) 8.25 
24 DC 460 Silver cad. 10 8.25 

110 DC 8400 oxide 9.25 

1,2 & 3 PDT /15 AMPS / TYPE JBNG 
AC or DC COIL 

Open version 15 amp relay with AC or DC 
operated coil .. 250 quick connect ter
minals for easy maintenance. Specially 
designed to meet the needs of the appli
ance industry and ideally suited for har
ness wiring. Large arc barriers isolate 
contacts which extends voltage carrying 
capability to 240 Volts AC. Silver cad
mium oxide contacts provide heavy load 
capability. AC or DC actuated coils as 
desired. Mounting by 6-32 stud and .150 

~°o"na_l~nfra~~~;le4~I~s(W~t~;~ieT;t~~~P;~~~; 
available separately. Temperature range 
-35°C to + 50°C. Weight 3.2 oz. 

UL component recognized file 43220 

COil DATA CONTACTS 

CATALOG NUMBER 

JBNG-32CI-012AA 
JBNG-32C1-024AA 
JBNG-32CI-120AA 
JBNG-32Cl-240AA 

JBNG-33CI-012AA 
JBNG-33Cl-240AA 

JBNG-32C1-006DA 
JBNG-32CI-012DA 
JBNG-32C1-024DA 

JBNG-33C1-006DA 
JBNG-33CI-012DA 
J8NG-33CI-024DA 

Nominal 
Volts 

12 AC 
24 AC 

120 AC 
240 AC 

12 AC 
240 AC 

6 DC 
12 DC 
24 DC 

6 DC 
12 DC 
24 DC 

Plastic cover for JBN Relays 

JBNS-I001 

35¢ 

Arrangement! Rating LIST 
Ohms material (amps) PRICE 

• 5 2 Form C $5.35 
19 (DPDT) 15 5.35 

457 Silver cad. 5.35 
1745 oxide 5.75 

5 3 Form C 15 5.95 
1745 Silver cad. 6.35 

16 2 Form C 5.25 
58 (DPDT) 15 5.25 

250 Silver cad. 5.25 

16 3 Form C 15 5.90 
58 (3PDT) 15 5.90 

250 Silver cad. 5.90 

Socket for JBNH 

JBNS-1002 95¢ 

1,2 & 3 PDT /5 & 10 AMPS / TYPE JBGC 
AC or DC COIL 

CATALOG NUMBER 

JBGC-32A5-120AGS 
JBGC-32A5-240AGS 

J8GC-33A5-120AGS 

JBGC-32A5-024DGS 

JBGC-33A5-024DGS 

J8GC-32CI-120AGS 

JBGC-33Cl-006AGS 
JBGC-33C1-012AGS 
J8GC-33C1-024AGS 
JBGC-33Cl-120AGS 
JBGC-33Cl-240AGS 

JBGC-3ICI-006DGS 

JBGC-32CI-0060GS 

JBGC-33CI-006DGS 
JBGC-33CI-012DGS 
J8GC-33C1-024DGS 
JBGC-33C1-110DGS 

Open version, low cost, multi pole relay_ High
ly efficient general purpose relay for switch
ing industrial loads of 5 and 10 amperes or 
actuating small solenoids or other relays. 
Mounted by single 6-32 NC stud and '/8 locat
ing tab on .437 centers. Temperature range 
AC version - 20°C to + 50°C. DC version 
-20°C to +55°C. Weight 2.5 oz. 

UL component recognized file 43220 

COil DATA CDNTACTS 
Nominal Arrangement! Rating LIST 

Volts Ohms material (amps) PRICE 

120 AC 2300 2 Form C 5 $5.95 
240 AC 8400 (DPDT) 5.95 

120 AC 2300 3 Form C 5 6.20 

24 DC 460 2 Form C 5 5.95 

24 DC 460 3 Form C 5 6.20 

120AC 2300 2 Form C 10 6.15 

6 AC 6 3 Form C 6.50 
12 AC 29 (3PDT) 6.50 
24 AC 120 Silver cad. 10 6.50 

120 AC 2300 oxide 6.50 
240 AC 8400 6.50 

6 DC 34 I Form C 10 6.00 

6 DC 34 2 Form C 10 6.15 

6 DC 34 3 Form C 6.50 
12 DC 135 (3 PDT) 6.50 
2.4 DC 460 Silver cad. 10 6.50 

110 DC 8400 oxide 6.80 

2 & 3 PDT / 10 AMPS / TYPE JBNH 
AC or DC COil 

.87~ 

CATALOG NUMBER 

JBNH-32A1-012AF 
JBNH-32AI-240AF 

JBNH-33A1-012AF 
JBNH-33AI-024AF 
JBNH-33Al-120AF 
JBNH-33Al-240AF 

JBNH-32A1-00fiDF 
JBNH-32A1-ll0DF 

JBNH-33AI-006DF 
JBNH-33A1-012DF 
JBNH-33A1-024DF 
JBNH-33AI-1I0DF 

True heavy duty 10 amp relay with long 
leaf springs. Terminals permit direct wire 
soldering, accept .llO Faston quick con
nects or plug into a socket. Recommend 
for high reliability control systems and 
high repetition duty cycles. Open con
struction mounted by 6-32 stud and .150 
locating tab on .437 center. Temperature 
range -35°C to +50oC, weight 3.9 oz. 
Covers recommended when relay mounted 
into socket. 

UL component recognized file 43220 

COIL DATA CONTACTS 
Nominal 

Volts Ohms 
Arrangement! Rating LIST 

material (amps) PRICE 

12 AC 5 2 Form C 10 $5.35 
240 AC 1745 Silver 5.70 

12 AC 5 3 Form C 5.95 
24 AC 19 (3PDT) 10 5.95 

120 AC 457 Silver 5.95 
240 AC 1745 6.30 

6 DC 16 2 Form C 10 5.35 
llO DC 5600 Silver 5.70 

6 DC 16 3 Form C 5.95 
12 DC 58 (3PDT) 10 5.95 
24 DC 250 Silver 5.95 

llO DC 5600 6.30 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2·a01 



Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

ITT JENNINGS 
INDUSTRIAL PRODUCTS 
970 McLAUGHLIN AVENUE, SAN JOSE, CALIFORNIA 95116 
PHONE: (40B) 292-4025 TWX: 910-33B-0159. TELEX: 34-6311 

RELAYS 

FOR CURRENT SOURCE DATA CALL TOLL-FREE 800-645-9200 (IN N. Y_ STATE CALL COLLECT (516) 294·0990) 

1 & 2 PST /10 WATT / TYPE JDCD 
20 WATT TYPE JDAA-40 DC COIL 

Nominal 
CATALOG NUMBER Volts 

JDCD-01R6-003 3 DC 
JDCD-OIR6·006 6 DC 
JDCD-01R6-012 12 DC 
JDCD-OIR6·024 24 DC 

JDCD-02R6-003 3 DC 
JDCD-02R6-006 6 DC 
JDCD-02R6-012 12 DC 
JDCD-02R6·024 24 DC 

Nominal 
CATALOG NUMBER Volts 

JDDD·01GS·006 6 DC 
JDDD·01GS·012 12 DC 
JDDD·OIGS·024 24 DC 

JDDD·02G5·006 6 DC 
JDDD·02G5·012 12 DC 
JDDD·02G5·024 24 DC 

JDDD·03GS·006 6 DC 
JDDD·03G5·012 12 DC 
JDDD·03G5·024 24 DC 

JDDD·04G5·006 6 DC 
JDDD·04G5·012 12 DC 
JDDD·04G5·024 24 DC 

1 Form A .B6 
2 Form A .96 

Nominal 
CATALOG NUMBER Volts 

JDHL·01GB-006 6 DC 
JDHL·01GB·012 12 DC 
JDHL·01GB-024 24 DC 

JDHL-02G8·006 6 DC 
JDHL·02GB·012 12 DC 
JDHL·02GB·024 24 DC 

Vol.2·S02 

COIL DATA 

Ohms 

SO 
230 
760 

2BOO 

36 
150 
610 

23S0 

COIL DATA 

Ohms 

130 
430 

1900 

70 
260 

1000 

45 
170 
650 

43 
150 
600 

COIL DATA 

Ohms 

60 
275 

1050 

35 
140 
SOO 

Small reed relay constructed with 
rigid magnetic iron shield. Semi-rigid 
mounting pins permit easy insertion 
into PC board without permitting 
any change in reed characteristics. 
Rhodium plated reed. 0.6 amp max. 
switched current 10 W or 12 VA max. 
power. 220 Volts max. 

JDCD A 

1 Form A .39 

2 Form A .50 

CONTACTS 
Nominal Arrange- Rating LIST 
Power ment/mat'l PRICE 

.18 W 1 Form A 10 W $2.61 

.1BW SPST-NO or 2.69 

.1B W Rhodium 12 VA 2.74 

.18 W 2.B9 

.23 W 2 Form A 10 W 3.97 
.23 W DPST-NO or 4.05 
.23 W Rhodium 12 VA 4.09 
.23W 4.33 

Economical, dependable. magnetic 
shielded reed relay. Sturdy construc· 
tion proven by years of use in tele· 
phone circuits. Flexible pins prevent 
damage of reed capsule distortion 
during mounting. Employs the JDAA· 
50 standard capsule. 25 watt normal 
rating. Temperature range of -30°C 
to +BSoC. Weight 1 Form .4S oz., 
Form .60 oz. 

A 
1.00 

1.20 

CONTACTS 
Nominal Arrange- Rating LIST 
Power ment/mat'l (amps) PRICE 

.33 W 1 Form A $2.17 

.33 W (SPST·NO) 1 2.17 

.33W Gold 2.2S 

. 55 W 2 Form A 3.06 

.S5W (DPST-NO) 1 3.13 

.5S W Gold 3.25 

.80 W 3.93 

.80W 3 Form A 1 4.09 

.BOW 4.13 

.9SW 4.70 

.95 W 4 Form A 1 4.78 

.95 W 4.85 

Economical standard size reed relay. 
Magnetically shielded construction 
gives higher efficiency while shield· 
ing stray flux fields from adjacent 
parts. Flexible pin connection pro· 
vides protection when mounting and 
prevents changes in the reed relay 
operating characteristics .. 200 grid 
spacing makes this relay desirable 
for PC mounting. Uses standard 
switch capsule JDAA·80. Temperature 
range -20°C to +70oC .. Weight: 
1 Form .6 oz.; 2 Form .BB oz. 

CONTACTS 
Nominal Arrange- Rating LIST 
Power me nt/mat' I PRICE 

.60W 1 Form A 50 W $2.37 

.S2W SPST-NO or 2.41 

.55W Gold 60 VA 2.53 

1.02 W 2 Form A 50W 3.33 
1.02 W DPST-NO or 3.33 
1.l5W Gold 60 VA 3.41 

r'--------1.B4 -----J-....,.. 
1'---; 1.14 -J---.l 
I Itt .mll D 

.157 DIA. 
] 

standard 20 walt single pole single throw reed relay proven superior for telephone 
crosspoint service both in ferreed and normal type crosspoint relays. Form A 
contact. Diffused gold contact surface. 20 VA switching capability. Operation by 
DC coil or permanent magnet. Minimum recommended load 10·' VA. 700 volt flash· 
over between contacts. Maximum switching current 1 amp, AC or DC. Maximum 
switching voltage 90 VDC, 250 VAC. Maximum switching power, 20 VA; mechanical 
life, 40 x 10' ops. minimum. Temperature range -25°C to +B5°C. 

CATALOG NUMBER 

JDAA·40Gl·AA 

LIST 
PRICE 

$.55 

25 WATT TYPE JDAA-50 

1.93 J 
j4-~-L-1I2-"~;;.ilii!ii IJ ---.l 

Standard 25 watt single pole single throw reed proven superior for telephone 
crosspoint service both in ferreed and normal type crosspoint relays. Form A 
contact. Diffused gold contact surface. 24 VA switching capability. Operation by 
DC coil or permanent magnet. Minimum recommended load 10-' VA. 650 volt flash· 
over between contacts. Maximum switching current 1 amp, AC or DC. Maximum 
switching voltage 90 VDC, 2S0 VAC. Maximum switching power, 24 VA; mechanical 
life, 2 x 10' ops. minimum. Temperature range -25°C to +BSoC . 

CATALOG NUMBER 

JDAA-50G1·AA 

LIST 
PRICE 

$.80 

50 WATT TYPE JDAA-80 

/'4--------3. 1 S--------_, \ ! 
I 

A heavy duty reed relay with gold diffused contacts. Excellent life characteristics 
as proven over years of reliable switching in telephone industry. Load can be 
reliably switched from 10-' VA to 1 ampere. Flashover SOO VDC min. between 
contacts. Max. switching current: 1 amp AC or DC; max. switching voltage 
150 VDC, 220 VAC; min. load 10-' VA; max. switching power 60 VA, SO W; mechan· 
ical life 6 x 10' ops. ·min. Temperature range -2SoC to +S5°C. 

Contact AMPERE TURNS LIST 
CATALOG NUMBER Material Close Release PRICE 

JDAA·SOGl-AA 7B to 102 I 26 to 42 $.9S 
JDAA·SOGI-BA GOLD 72 to 110 22 to 46 .95 
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MAIN OFFICES 
POST OFFICE BOX 167 
NEWARK. NEW YORK 14513 
(315) 331-7733 

RELAYS 

INFORMATION TRANSFER. INC. 

SCANNERS/MATRICES 

SEC. 4500 • RELAYS 

ENGINEERING DIVISION 
POST OFFICE BOX 357 

HOLCOMB. NEW YORK 14469 
(315) 657-7074 

LED DISPLAYS 
ITI specializes in solving signal switching problems using many different switching devices and systems. 
Shown here are three product lines developed to solve difficult problems. If you have a switching prob
lem contact our engineering staff. 

MAGNETIC LATCHING 
RELAYS 

The Model OLR Magnetic Latching Relay is 
a proprietary device for difficult switching 
and control problems where circuits, or 
preset data patterns must be maintained 
during primary power failure. The relay con
sumed no power during the holding time. 
Employing advanced technology to close and 
open the magnetic reed switches, no pre
biasing permanent magnets are used in the 
design. There is no requirement to reduce 
the residual magnetic field to zero to open 
the reed switches. A very high residual mag
netic field is generated by the latch pulse 
resulting in a relay which will withstand 
severe shock and vibration. 

~:". ~'."t'~ TT1J 
i I 

00'; ~> ('~ ~;;.:. L t I 

r - ""00 r 

I 1\ 
01111 1111' j 

OPERATING PARAMETERS 
Operate Voltage: 24 VDC (-10%, +100%) 
Release Voltage: 24 VDC (-10%. +100%) 
Pulse Duration: 500 !,sec. Min. (Recommended 

pul se 1 ms.). 
Coil Dissipation: 1 Watt Max. (Combined for both 

latch and unlatch coil). 
Arc Suppression: None Included (lN4001 or 

equiv. recommended). 
Operate Coil Resistance: 85 Ohms, Min. 
Release Coil Resistance: 100 Ohms, Min. 
Operate Current: 300 mao Max. 
Instantaneous Power: 7.2 Watts 
Average Power: 7.2 Milli-Watts for 1 ms. Pulse 

REED SWITCH PARAMETERS 
(Standard Relay) 
Voltage Breakdown: 300 VDC 
Insulation Resistance: 10" Ohms 
Contact Resistance*: .2 Ohms 
Switching Current: .5 Amp. 
Switching Voltage: 200 VAC RMS / 200 VDC 
Switched Power: 12 VA Max. 
Current Carry: l.0 Amp. 
Operate Time: 500 !,sec. 
Contact Material: Rhodium 
Life: 50 x 10' operations 
Capacity Across Contact: .2 pf 
* End of Life Resistance 

STANDARD REED PRICES 
Price 2A 4A 6A 

1-9 $16.82 $18.40 $19.95 
10-24 14.29 15.69 17:09 
25-49** 13.45 14.77 16.09 

** Consult Factory for PrICes above 50. 

SCANNERS I MATRICES 

The Model 7100 family of switching prod
ucts lets you design your own switching 
system for data acquisition, test instrumen
tation, or signal distribution. Designed to be 
compatible with all DTL and TTl logic 
blocks, remote control from other equip
ment is straight forward. 

The SCAN CONTROL contains the necessary 
power supplies and control circuitry to per
mit scanning from one to one-thousand 
channels of information_ Plug-in SCAN 
CARDS 0, 2, 3 or 4 pole} have a ten chan
nel capacity and up to ten cards may be in
stalled in a half-rack width either behind 
the SCAN CONTROL or separate SCAN EX
PANDER modules (also half-rack). Expanding 
the number of signals to be scanned is sim
ply a matter of adding SCAN CARDS for ten
channel increments and SCAN EXPANDERS 
for one-hundred channel increments. 

All scanning functions may be controlled 
from the front panel but for applications 
where remote control is required, the EXT 
control mode disables the front panel to 
prevent conflicts in the operation of the 
unit. 

Leads are provided for remote selection of 
FIRST and LAST channels, remote START, 
STDBY and ADV, and remote readout of the 
channel identification digits, "closure com
plete", "scan complete", and "on last 
channel". 

PRICE LIST 
Scan Control* ............................ $1,250 

Scan Expander* ........................ $ 210 

Scan Cards, each 
1 Pole ................................ $ 75 
2 Pole ......................... _...... 80 
3 Pole ................................ 87 
4 Pole ................................ 99 

Low thermal contacts 
add 20 % per card. 
Enclosure .................................. 95 

LED DISPLAYS 
FRONT REPLACEABLE MODULAR ACCEPTS 
EITHER _27 OR .60 HIGH CHARACTERS 

Model 7108, VERSADISPLAY, is a prepackaged 
LED (light emitting diode) display assembly 
which will accept either a standard DIP 
integrated circuit light package for charac
ter heights of .275 inches or the new en
larged display packages with .6 inch high 
characters. The LED display plug into I.C. 
sockets permitting easy replacement from 
the front of the assembly. The assembly is 
not prepackaged into a given chassis but is 
provided in a form for custom installation. 

The assembly is formed as a series of cir
cuit cards mounted one over the other to 
minimize the amount of panel space occu
pied. The first two layers contain the I.C. 
socket for the display and a seven segment 
decoder package. The third layer can be 
supplied with a number of different options. 
The unit can be provided with only a I.C. 
socket for connecting positive logic inputs 
to drive the seven segment decoder, or a 
I.C. chip can be mounted which can store 
the input information and drive the seven 
segment decoder directly. This I.C. chip can 
be a quad latch or a counti ng module. The 
stored information can also be extended to 
other circuits from the quad latch or the 
counting circuit. In this manner, the display 
module can be used as a counter with at
tached display directly. 

The connection to the display is thru a 
I.C. socket mounted on the back of the third 
layer of the assembly. A 16 pin DIP socket 
is provided. Pre-assembled cables are avail
able for the unit. A panel mounted filter is 
provided which can be engraved or screened 
with the desired nomenclature. This cover 
is designed for application directly to the 
front panel. The digital displays are riveted 
to a special heat dissipating assembly which 
also is the mounting structure for attaching 
the unit to a panel or chassis. 

eem/1973 See YELLOW SECTION for Local Sales and Oistributors' Offices VoI.2·B03 
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vacuum relayS mean reliabilig 
... reliability means KILOV Ie 

t a -• " " 

KILOVAC TYPE H·8 H·9 H·ll/S2 H·12 H·14 

Contact arrangement SPOT SPST, SPST, SPOT OPOT 
N.C. N.D. 

Rated operating voltage 15 15 9 8 12 
(KY DC or 60 Hz peak) 

Test voltage (KYDC) 20 20 12 12 15 

Continuous current, contacts 15 15 15 15 30 
closed, max. 
(amps DC or 60 Hz R'MS) 

*Max. current at rated voltage 
switching under load 

0.5 0.5 0.1 0.1 0.3 
(amps DC) 

Contact resistance, max. (ohms) 0,015 0.015 0.D15 0.D15 0.015 

Operating time, max. (ms) 15 15 18 18 20 

Coil resistance 265 265 250 250 120 
(ohms ±10% @ 25OC) 

Coil voltage (VDC, nominal) 26.5 26.5 26.5 26.5 26.5 

Nominal dimensions (inches) lOx H40x 10 X 10 X 1140 X 
3H 2%H I%H I%H 2%H 

Nominal weight (oz) 3 3 2 2 8 

Mounting style** threaded solder threaded threaded threaded 
base flange base base base 

Approximate unit price (1·9 pcs) $98 $98 $98 $98 $128 

* All ratings are for pure resistive circuits. Contact factory for other circuits vs. ratings. 
# H·24, same spec as H·23, except H·24 is SPST, N.O. 

~ 't f 
H·16 H·17 H·18 H·19 

OPOT SPOT OPOT OPOT 

12 25 8 20 

15 30 10 25 

30 30 10 30 

0.5 0.1 0.1 0.1 

0.030 0.D15 0.020 0.015 

20 25 15 40 

120 120 265 225 

26.5 26.5 26.5 26.5 

10 X 20 X 10 X 20 X 
314H 31f2H 2H 314H 

5 5 4 7 

threaded flange threaded threaded 
base base base base 

$128 $128 $135 $135 

** Other styles available. 

Vol.2·a04 CATALOG PAGES: (Vol.l·3Dl to 1·9721 (VoI.2·3Dl to 2·11961 (Vol.3·3D1 to 3·14201 

1 '?it t • ..",. • H·23# H·25/S10 H·26 

SPST, SPOT 4POT 
N.C. 

30 50 15 

35 60 17 

30 30 30 

0.1 0.1 0.1 

0.015 0.D15 0.02 

30 60 30 

120 120 120 

26.5 26.5 26.5 

20 X 30x 20 X 
3%H 71f2H 4H 

7 30 16 

threaded threaded threaded 
base base base 

$135 factory $19'5 
quote 
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KILOVAC vacuum relays (ceramic or glass) are specified by 
design engineers for performance and rei iabi I ity not avai la ble 
in conventional relays: 

HIGH VOLTAGE ISOLATION: 2000 volts per mil of contact 
gap with predictable, repeatable isolation well in excess of 
rated values. 

LOW AND STABLE CONTACT RESISTANCE: 0.015 ohms typi
cal, with no contact oxidation or maintenance. 

FAST SWITCHING TIME: 10 ms typical, due to small contact 
gap and short armature travel. 

LONG LIFE: Millions of cycles with minimum degradation in 
electrica I performance. 

Anyone of these standard features will justify your selection 
of KILOVAC vacuum relays. KILOVAC design and years of pro
duction experience permits immediate off-the-shelf delivery 
from a broad product line with voltages up to 100 KV. Special 
modifications provided in extremely short order. 

.-
II.l 

~. 
---i 

.. ~ i-
KILOVAC TYPE HC-1t KC-2t KC·3t KC·4t 

Contact arrangement SPOT SPOT SPOT SPST-
Latching 

Rated operating voltage 
(KV DC or 60 Hz peak)' 

2.5 15 8 10 

Test voltage (KVDC) 5 18 11 12 

Continuous current, contacts 18 50 25 28 
closed, max. 
(amps DC or 60 Hz RMS) 

-- f---. 

*Max. current at rated voltage 
switching under load 

0.5 0.5 0.1 0.5 
(amps DC) 

Contact resistance, max. (ohms) 0.010 0.012 0.015 0.015 

Operating time, max. (ms) 6 18 18 3 

Coil resistance 335 265 220 6 
(ohms ±10% @ 25°C) 

Coil voltage (VDC, nominal) 26.5 26.5 26.5 26.5 

Nominal dimensions (inches) %Dx l%Ox %OX %Ox 
1V2H 23JsH 2%H 2%H 

Nominal weight (oz) 1 3 2.5 2 

Mounting style*' threaded flange flange flange 
base base base base 

Approximate unit price (1·9 pcs) $54 $98 $75 factory 
Quote 

SEC. 4500 • RELAYS 

High vacuum technology has made high voltage switching 
practical with considerable savings in space and weight. 
KILOVAC uses the latest in vacuum pumping techniques, 
utilizing the "ion" type pump and achieving, in production, 
hard vacuums to 10 B mm of mercury or better. Special manu
facturing techniques include kovar-to-glass seals, final assem
bly in a dust and contaminant free area, specially selected 
glass and specially developed KILOVAC high voltage aging 
techniques. 

KILOVAC relays are widely used in ECM, communications, 
sonar, radar, pulse-forming networks, medical electronics, and 
other high voltage equipment, or low voltage equipment where 
extreme reliability is a must. Many KILOVAC l)1odels are inter
changeable with other manufacturers' types. 

KILOVAC's broad line and "Quick Reaction Time" is geared 
to your most critical delivery schedule. 

For complete technical information call your nearest KILOVAC 
sales-engineering representative or write directly to us. 

KILOVAC, a company small enough to be responsive, large 
enough to be responsible. 

~ .. '" 'I" c"~;I.. :. _i 1 " ~. 
If;{ it +if .-I .... 

KC·l0t KC-2Dt KM·15 HVS·l HVS-l0 H·4 H·5# H-35 

SPOT SPST, OPOT SPOT SPDT SPOT SPST, SPOT 
N.D. N.D. 

l--. 

15 28 8 17 17 5 5 35 

20 30 18 22 25 7.5 7.5 40 

75 110 10 7 8 10 4 10 

-- _ .. 

0.1 0.1 5.0 3.0 4.0 5.0 2.0 5.0 

0.012 0.005 0.100 0.015 0.015 0.02 0.035 0.015 

35 30 25 25 20 10 10 30 
----

225 120 65 128 65 250 250 50 
.~ 1----

26.5 26.5 40 26.5 40 26.5 26.5 26.5 

l%Dx 10/80 X 21/20 X 4%L~ 5L X B'aL X 2L X 8IAL X 
4%H 3%H 3%H 5H 3IAH 7/BH %H 5IAH 

.. -

16 10 12 15 14 1 1 15 

flange threaded flanged foot foot flange foot foot 
bracket bracket bracket bracket 

$175 $225 $125 $60 $60 $55 $65 $120 

• All ratings are for pure resistive circuits. Contact factory for other circuits vs. ratings. ** Other styles available. 
# H·6, Same Spec as H·5, Except H·G is SPST, N.C. t Ceramic envelope. 
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SERIES 60 SPOT 
Remote Coaxial Relay 

2.55 

I 

1~ 

.. +1 
.62..i 

I 
I 

1 

FEATURES 
The Series 60 are remotely operated, ruggedly 
constructed, SPOT coaxial relays designed for op
eration to one Kw. They are available with or with
out two Form C auxiliary contacts. For transmit
receive applications, they are available with a 
special high-isolation "G" connector at the NC or 
receive position. The "G" connector increases 
the isolation to greater than -100 dB at frequen
cies up to 500 MHz, but reduces the power rating 
of the normally-closed connector to 20 watts. "G" 
connectors will increase VSWR above 400 MHz. 
Data given for the Series 60 is applicable when 
used in a 50-ohm transmission line. UHF connec
tors are not recommended above 400 MHz. Stand
ard coils are 12 Vdc (48 ohms), 26 Vdc (245 ohms) 
and 115 Vac (5000 ohms). 

SERIES 77 SPOT 
Remote Coaxial Relay 

NO 1-.87~ 
r--1.88~ 

2 MTG I~OLES 
.106 DIA. 

c 

FEATURES 
The Series 77 are medium size, light-weight coaxial 
relays for industrial and less critical military appli
cations. The "T" shaped connector configuration 
has the common connector at one end and the NO 
and NC connectors 1800 apart at the other end. 
Available with or without one set of Form C aux
iliary contacts. Coils are available in 12 Vdc (70 
ohms), 26 Vdc (290 ohms) and 115 Vac (6000 ohms). 

SPECIFICATIONS 
Operating Time .................................. 15 ms. max. 

~ =. 

SPECI FICATIONS 
Operating Time .................................. 25 ms. max. 
Auxiliary Contact Rating .......... 5 Amps., 115 Vac 

MECHANICAL DATA 
Life Expectancy ........................ 1,000,000 cycles 
Weight ............................................ 10 oz. Approx. 
Finish 

R.F. Contacts .............. Gold Plated Fine Silver 
Auxiliary Contacts ...... Gold Plated Fine Silver 

CONNECTORS & PART NUMBERS 
Con· 

nector With 2C With NC With 2C Aux. 
Type Std. SPOT Aux. Contacts "G" Conn. & NC "G" 

UHF 60-XX04 60-XX0442 60-XX28 60-XX2842 
50 
ohm 
N 60-XX01 60-XX0142 60-XX25 60-XX2542 
See ordering information for coil data. 

MECHANICAL DATA 
Weight ............................................................ 3 Oz. 
Life Expectancy .......................... 1,000,000 cycles 
Finish 

Connectors .................................. Silver Plated 
Body ........................................................ Irridite 
R.F. Contacts .............. Gold Plated Fine Silver 

CONNECTORS & PART NUMBERS 
Connector Type Standard SPOT With IC Aux. Contacts 

BNC 77-XX02 77-XX0232 
"F" 77-XX32 77-XX3232 

See ordering information for cOil data. 

I In,I'S""'i€ QV 
!JV,-' V I'~ i P.o. BOX 4422 • SANTA BARBARA, CALIF. 93103 • (805) 684·4560 • TWX 910/336·1141 
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SERIES 61 SPOT 
Remote Coaxial Relay 

FEATURES 

COil 
TERMINAlS 

--I 

r------'---"'-tA~ 

The Series 61 are small SPDT relays for military and severe
environment applications. The balanced armature actuator 
prevents contact chatter under high-frequency vibration and 
severe shock. They are offered with one or two Form C micro
switch auxiliary contacts. Gold-finished R.F. contacts provide 
reliable operation at low levels. Coils are available for 12 Vdc 
(60 ohms), 26 Vdc (275 ohms) and 110 Vdc (5000 ohms). 

SPECIFICATIONS 
Operating Time ..................................................... 15 ms. max. 
Auxiliary Contact Rating ..................... 5 amps, 115 Vac 

MECHANICAL DATA 
Life Expectancy ........................................... 1,000,000 cycles 
Weight ................................................................. 4Y2 Oz., max. 
Finish 

Connectors ...................................................... Silver Plated 
Magnetic Parts ................................................ Nickel Plated 

CONNECTORS AND PART NUMBERS 
With 1C 

Microswitch 

61-XX212 

SERIES 163/164 SPOT 
Remote Coaxial 
Relay 

FEATURES 

With 2C 
Microswilch 

61-XX0222 

T.···[g~· 
I 

L 
These are general purpose coaxial relays for use up to 1 GHz, 
and are intended for military and other applications where 
reliability is important. The Series 163 has the common con
nector passing through the mounting surface, while the Series 
164 has all connectors opposite the mounting surface. Gold 
plated contacts are used for reliability at low signal levels. 
Standard coil voltages are 12 Vdc (70 ohms), 26 Vdc (290 
ohms) and 115 Vac (6000 ohms). 

SPECIFICATIONS 
Operating Time ...................................................... 10 ms. max. 

MECHANICAL DATA 
Life Expectancy ............................................ 1,000,000 cycles 
Weight ................................................................. 4 Oz. Approx. 
Finish 

R.F. Surfaces .................................................... Siver Plated 
Magnetic Parts ................................................ Nickel Plated 
R.F. Contacts .................................. Gold Plated Fine Silver 

CONNECTORS AND PART NUMBERS 
Connector Type Series 163 Series 164 

BNC 163-XX02 164-XX02 

See ordering information for coil data. 

SERIES 74 SP8T 
Remote Coaxial Relay 

SEC. 4500 • RELAYS 

'_0 ALL I~PUT5 ~ROUND"O 1M 
O(-'NE~~I1.'O POSITION 

FEATURES 
The Series 74 are small, 8-position, single-pole coaxial relays 
intended for use in 50-ohm circuits at frequencies up to 2 GHz, 
where multiple sources are to be switched to a common out
put. All unused relay terminals are grounded to provide maxi
mum isolation. Coils are available for 12 Vdc (60 ohms), 26 Vdc 
(275 ohms) and 110 Vdc (5000 ohms). 

SPECIFICATIONS 
Operating Time ................... 15 ms. max. 

MECHANICAL DATA 
Life Expectancy........ .. ........................ 1,000,000 cycles 
Weight. . ..................................................... 15 Oz. 
Finish 

Connectors ............. .. ............................... Silver Plated 
Contacts ....................................... Gold Plated Fine Silver 

CONNECTORS AND PART NUMBERS 
Connector Type' Part Number 

BNC 74-XX02 
TNC 74-XX03 
OSM 74-XX08 . Others on request, contact factory. 

See ordering information for coil data. 

SERIES 169 SPOT 
Remote Coaxial Relay 

FEATURES 

1--- , "----I 

"'''I-'''---oj I 
I '. 1 

1---- I 1.03 

1'--: 1 

The Series 169 are small relays for use up to 1 GHz: Gold
finished contacts provide reliable operation at low levels: Coils 
are available in 12 Vdc (70 ohms), 26 Vdc (290 ohms) and 
115 Vac (6000 ohms). 

SPECIFICATIONS 
Operating Time .. ......................... 12 ms. max. 

MECHANICAL DATA 
Life Expectancy............. . .................. 1,000,000 cycles 
Weight ................................................................. 3.5 Oz., max. 
Finish 

Body and Connectors ...................................... Silver Plated 
Magnetic Parts ................................................ Nickel Plated 

CONNECTORS AND PART NUMBERS 
Connector Type 

BNC 
F 

See ordering information for coil data. 

Part Number 

169-XX02 
169-XX32 

- - :iaE"""iii ~. 
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SERIES 260/2608 DPDT 
Remote Coaxial Relay 

FEATURES 
These are remote operation, ruggedly constructed coaxial 
relays designed for use from low level to one KW. There are 
two basic types: The 260 is a standard DPDT switch with six 
connectors. The 260B is similar, except for an internal con
nection between the NC contacts, leaving only four connectors. 
The 260B is widely used for inserting a circuit element, such 
as a power amplifier, between two normally connected ele
ments, such as an exciter and antenna. Both types are avail
able with or without Form 2C auxiliary contacts. Coils are 
available in 12 Vdc (48 ohms), 26 Vdc (245 ohms) and 115 Vac 
(5000 ohms). 

SPECIFICATIONS 
Operating Time .............................................................. 25 ms. 
Auxiliary Contact Rating .............................. 5 amps, 115 Vac 

MECHANICAL DATA 
Life Expectancy ............................................ 1,000,000 cycles 
Weight ................................................................ 12 Oz. approx. 
Finish 

R.F. Contacts .................................. Gold Plated Fine Silver 
Auxiliary Contacts ........................ Gold Plated Fine Silver 

CONNECTORS AND PART NUMBERS 
Con- r-______ se_rires_2_6_0~~--1-----~S-er_Tie-s-26-0~B~--~ 
nector With With 
Type Standard Aux. Contacts Standard 
UHF 260-XX04 260-XX0442 260B-XX04 
BNC 260-XX02 260-XX0242 260B-XX02 

See ordering information for coil data. 

SERIES 71/72 
Multi-Position Coaxial Switch 

FEATURES 

Aux. Contacts 
260B-XX0442 
260B-XX0242 

The Series 71 and 72 are high power, mUlti-position relays 
commonly used for switching antennas, transmitters or re
ceivers at frequencies up to 500 MHz. They are available 
with shorting or non-shorting contacts, and have a separate 
actuating coil for each position. Anyone or more inputs or 
outputs may be conrlected to the common. Coils are available 
in 12 Vdc (48 ohms), 26 Vdc (245 ohms) and 115 Vac 
(5000 ohms). 

SPECI FICATIONS 
Operating Time ............................................................... 25 ms. 

MECHANICAL DATA 
Life Expectancy .......................... 500,000 cycles per position 
Weight ............................ Series 72, 1.5 Ibs.; Series 71, 3 Ibs. 

CONNECTORS AND PART NUMBERS 
3 Position 6 POSition 

Connector I I Type Shorting Non~Shorting Shorting Non-Shorting 
UHF 72-XX0401 I 72-XX0402 71-XX0401 I 71-XX0402 

See ordering information for COil data. 

SERIES 78 
Multi-Position Coaxial Switch 

, R~ .'-, .44...a 7/1~ 2.6 THRD . , 
3 00 ' I ~ 

, 
, '"'. Ltc:l,,<>prN 

FEATURES 
Series 78 are manually operated switches using coaxial switch
ing members rather than wafer switches. They ate offered in 
SPOT, DPDT, 3, 4, and 6 position types. The unused connec
tors are of the open, non-shorting type. 

MECHANICAL DATA 
Life Expectancy ........................................ 100,000 cycles, min. 
Weight .............................................................................. 10 Oz. 
Finish 

Connectors ........................................................ Silver Plated 
Cover ................................................................ Clear Irridite 
Contacts .......................................... Gold Plated Fine Silver 

Mounting: Clearance hole for ?{6 thread and %'4 hole for locat
ing pin. Supplied with mounting nut, lock washer, knob and 
escutcheon plate. 

CONNECTOR LOCATIONS VS. FUNCTION 
Function Connector 

Location 
SPDT 1,6, & C 
1P3T 1,3,5 & C 
1P4T 1,2,3,6 & C 
1P6T 1, 2, 3, 4, 5, 6 & C 
DPDT 1, 2, 3, 4, 5 & 6 

CONNECTORS AND PART NUMBERS 
Connector 

Type SPOT lP3T lP4T 
UHF 78-0204 78-0304 79-0404 
BNC -- 78-0302 --

MODEL 220-2304 SPDT 
Vacuum Coaxial Relay 

FEATURES 

lP6T 
78-0604 
78-0602 

OPOT 

--
78-0702 

~ '''cOVAe P/N HC-I 
VA~U'-'M ~ELAY 

This compact relay, which incorporates a Kilovac HC-1 ce
ramic vacuum relay as the switching element, is intended for 
use in antenna, transmitter, and receiver switching applica
tions. It is capable of carrying two KW of R.F. power at 30 MHz 
and one. KW at 250 MHz. The relay is fitted with UHF connec
tors, and is designed for continuous operation. R.F. impedance 
is 50 ohms. Standard coil voltage is 26 Vdc (335 ohms), but 
other coil voltages are available on special order. 

SPECIFICATIONS 
Switching Time ........................................................ 6 ms. max. 

MECHANiCAL DATA 
Life Expectancy .............................................. 1,000,000 cycles 
Weight ................................................................................ 4 Oz. 
Finish 

Body ................................................................ Nickel Plated 
R.F. Connectors ................................................ Silver Plated 

Do\~<ev P.O. BOX 4422 • SANTA BARBARA, CALIF. 93103 • (805) 684-4560. TWX 910/336"1141 
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SERIES 310 SPOT 
Vacuum Coaxial Relay 

FEATURES 
Series 310 relays have high power capability in a small pack
age, with continuous rating of 3000 watts at frequencies up to 
30 MHz. At 400 MHz, the relay will carry 1000 watts. Reliable 
vacuum-enclosed contacts minimize noise and losses. Stand
ard coils are 12 Vdc (120 ohms), 26 Vdc (340 ohms), 48 Vdc 
(900 ohms), 110 Vdc (6000 ohms) and 115 Vac (6000 ohms). 

SPECIFICATIONS 
Operating Time ..................................................... 6 ms. max. 

ELECTRICAL DATA 
Peak Voltage 

At 30 MHz ........ 1500 V 
At 400 MHz ...... 1000 V 

Peak Current - 1 ,usec. Pulse 
At 30 MHz .......... 40 amps 
At 400 MHz ........ 10 amps 

MECHANICAL DATA 
Life Expectancy Finish 

1,000,000 cycles Connectors .. Silver Plated 
Weight .................... 8 Oz. Block ............ Silver Plated 

CONNECTORS AND PART NUMBERS 
Connector Part I Connector 

Types Numbers Types 

N 310-XX01 1 SC 
HN 310-XX51 BNC' 
C 310-XX05 TNC' 

" Reduced power rating with these connectors 

See ordering information for coil data. 

SERIES 312 
Vacuum Coaxial By-Pass Relay 

FEATURES 

Part 
Numbers 

310-XX53 
310-XX02 
310-XX03 

Series 312 relays are intended for use in circuits where it is 
desired to by-pass an RF power amplifier and connect the 
driVing source directly to the amplifier load. Reliable, low con
tact resistance is provided by the vacuum-enclosed contacts. 
Standard coils are 12 Vdc (60 ohms), 26 Vdc (170 ohms), 
48 Vdc (450 ohms), 110 Vdc (3000 ohms), and 115 Vac (3000 
ohms). Resistance values are for parallel-connected cOils.) 

SPECIFICATIONS 
Operating Time ............................... , ....................... 6 ms. max. 

ELECTRICAL DATA 
Peak Voltage Peak Current - 1 ,usec. Pulse 

At 30 MHz ........ 1500V At 30 MHz .......... 40 amps 
At 400 MHz ...... 1000 V At 400 MHz ........ 10 amps 

MECHANICAL DATA 
Life Expectancy Finish 

1,000,000 cycles Connectors .. Silver Plated 
Weight .................. 12 Oz. Block ............ Silver Plated 

CONNECTORS AND PART NUMBERS 
Connector Part Connector 

Types Numbers Types 

N 312-XX01 SC 
HN 312-XX51 BNC' 
C 312-XX05 TNC' 

* Reduced power rating with these connectors 

See ordering information for coil data. 

Part 
Numbers 

312-XX53 
312-XX02 
312-XX03 

SEC. 4500 • RELAYS 

SERIES 311 OPOT 
Vacuum Coaxial Relay 

FEATURES 
Series 311 relays are capable of handling three KW of R.F. 
power at 30 MHz and one KW at 400 MHz. The use of vacuum
enclosed contacts provides reliable, low contact resistance 
operation. Typical applications for the Series 311 relays in
clude switching R.F. power and radar pulse-forming networks. 
Standard coils are 12 Vdc (60 ohms), 26 Vdc (170 ohms), 
48 Vdc (450 ohms), 110 Vdc (3000 ohms), and 115 Vac (3000 
ohms). (Resistance values are for parallel-connected coils.) 

SPECIFICATIONS 
Operating Time ....................................................... 6 ms. max. 

ELECTRICAL DATA 
Peak Voltage Peak Current - 1 ,usec. Pulse 

At 30 MHz ........ 1500 V At 30 MHz .......... 40 amps 
At 400 MHz ...... 1000 V At 400 MHz ........ 10 amps 

MECHANICAL DATA 
Life Expectancy Finish 

1,000,000 cycles Connectors .. Silver Plated 
Weight .................. 12 Oz. Block ............ Silver Plated 

CONNECTORS AND PART NUMBERS 
Connector Pari Connector 

Types Numbers Types 

N 311-XX01 SC 
HN 311-XX51 BNC' 
C 311-XX05 TNC' 

* Reduced power rating with these connectors 

See ordering information for coil data. 

SERIES 313 
Transfer/Crossover Coaxial 
Vacuum Relay 

. FEATURES 

Part 
Numbers 

311-XX53 
311-XX02 
311-XX03 

These remotely operated, ruggedly constructed transfer relays 
are designed for high-power, high voltage use. The Ser~es 313 
also features Kilovac vacuum-enclosed contacts for high re
liability, low contact resistance and long life. Applications 
include interchanging two transmitters between an antenna 
and a dummy load, reversing feed phase for directional an
tenna, and similar applications. Standard coils are 12 Vdc 
(60 ohms), 26 Vdc (170 ohms), 48 Vdc (450 ohms), 110 Vdc 
(3000 ohms), and 115 Vac (3000 ohms). (ReSistance values 
are for parallel-connected coils.) 

SPECIFICATIONS 
Operating Time ........................................................ 6 ms. max. 

ELECTRICAL DATA 
Isolation Loss (at 30 MHz) .. 35 db min. 
Insertion Loss ................ 0.2 db max. 
R.F. Power Rating .................... 3 KW 

MECHANICAL DATA 
Life Expectancy Finish 

Peak Voltage .. 1500 V 
Peak Current (1 "sec. 

Pulse) ...... 40 amps 

1,000,000 cycles Connectors .. Silver Plated 
Weight .................. 12 Oz. Block ............ Silver Plated 

CONNECTORS AND PART NUMBERS 
Connector Part Connector 

Types Numbers Types 

N 313-XX01 SC 
HN 313-XX51 BNC' 
C 313-XX05 TNC' 

* Reduced power rating with these connectors 

See ordering information for coil data. 

Part 
Numbers 

313-XX53 
313-XX02 
313-XX03 

P.O. BOX 4422. SANTA BARBARA, CALIF. 93103 • (805) 684-4560. TWX 910/336-1141 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 800-645·9200 (IN N. Y. STATE CALL COLLECT(516)294-0990) 

Do\;vi(e- -
DIVISION OF KllDVAC CORPORATION Y 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2·S09 



Vol. 2 ACTIVE COMPONENTS! CIRCUIT ASSEMBLIES! CONTROLS & DRIVES 

OEM SPECIALS 

SERIES 175 
Remote Programmable 
Attenuator 

FEATURES 
The Series 175 is a remotely controlled 50 ohm programmable 
attenuator providing three attenuator networks that are ar
ranged to be inserted in an R.F. circuit to provide attenuation 
from 0 to 42 dB in 6 dB steps. Other attenuator steps, R.F. 
connectors and coils can be supplied on special order. Stand
ard coils are 12 Vdc (120 ohms), 26 Vdc (340 ohms) and 
110 Vdc (5000 ohms). 

SPECIFICATIONS 
Operating Time .................................................... 15 ms. max. 

This catalog covers only the standard, most 
popular Dow-Key relays. We manufacture many 
more products than shown, and invite your inquiries. 

Dow-Key offers the original equipment manu
facturer a diverse background of designing and 
producing special relays to exacting specifications. 

Latching relays, hermetically sealed relays and a 
wide variety of switching arrangements, non-stand
ard connectors, attached cables of various types 
(with or without connectors) and special coils are 
available. 

Your inquiries regarding relays designed to your 
specifications will receive prompt attention from 
our Engineering and Marketing Departments. 
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MECHANICAL DATA 
Life Expectancy ............................................ 1,000,000 cycles 
Weight ................................................................................ 1 lb. 
Power Connector .................................... 4 solder-pin header 
Finish 

Cover .............................................................. Nickel Plated 
Connectors ...................................................... Silver Plated 

CONNECTORS AND PART NUMBERS 
0·250 MHz 

175-XX02A 
175-XX03A 

250·500 MHz 

175-XX02B 
175-XX03B 

See ordering information for coil data. 

500·1200 MHz 

175-XX02C 
175-XX03C 

DIVISION OF KILOVAC CORPORATION 
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Ordering Information 
In the data given for each Dow-Key relay series, 

the first two or three digits denote the series or 

basic relay type. The "XX" following the hyphen 

represents the coil voltage; refer to the coil data 

table and replace XX with the appropriate coil 

number. The next two digits designate the type of 

connector. The final two digits, when used, indi

cate auxiliary contacts or special terminations. 

Using the Series 60 SPOT remote coaxial relay 

as an example, assume a relay with UHF connec-

Coil Data 
Standard coil voltages are 12 Vdc, 26 Vdc, and 

115 Vac, except for vacuum coaxial relays, which 

are also available at 48 Vdc and 110 Vdc in stand
ard models. Other voltages listed in the table below 

are available on special order at a slight premium 

price or in minimum-order quantities. 

Connector Data 
Connectors are 50-ohm female jack type, unless 

otherwise specified. The dimensions, materials and 

finishes are in accordance with applicable military 

specifications. In many cases, standard 50-ohm 

relays and switches may be used without intro

ducing significant discontinuities in 75 and 90-ohm 

impedance circuits at the frequencies where the 

higher impedance cables are normally employed. 

SEC. 4500 • RELAYS 

tors and 2C auxiliary contacts, with a 12 Vdc coil 

is wanted. The numbers shown in the Connectors 

and Part Numbers table are 60-XX0442. Referring 

to the Coil Data, the coil number is found to be 22. 

Thus, the part number would be 60-220442. 

Various other coils and connectors, as well as 

certain other modifications, are available in ad

dition to the standard series shown in this cata
log. Please contact the factory for your special 

requirements. 

Part No. Nominal Pari No. Nominal 
Digits Volls Digits Volls 

21 6 Vdc 25** 110 Vdc 
22* 12 Vdc 26*t 115 Vac 
23* 26 Vdc 64tt 220 Vac 
24** 48 Vdc 

.. Standard Coils 
.... Also standard for vacuum coaxial relays only. 
t External diode rectifier supplied with vacuum coaxial relays (not required 

with other models). 
tt Not available on vacuum coaxial relays. 
(Within normal temperature and voltage ranges, all the listed coils are rated 
for continuous duty.) 

Only the most popular connector types are listed 

with each coaxial relay or switch described in this 

catalogue. Within available space limitations, a 

number of other connectors are available on spe

cial order. These include types TNC, HN, C, SC, 

OSM, and others. Contact the factory for your 

special connector requirements. 

P.O. BOX 4422 • SANTA BARBARA, CALIF. 93103. (805) 684-4560 • TWX 910/336-1141 
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Environmental Data 
Design characteristics of Dow-Key relays and 

switches are generally based on the requirements 
of specification MIL-S-3928 and the test proced
ures of MIL-STD-202. In general, the criteria for 
shock and vibration resistance are operational 
requirements of no contact opening in excess of 
10 microseconds. Non-operating tests may be per
formed at much higher acceleration levels with no 

subsequent electrical or mechanical impairment. 
Shock capability ranges from 15 to 50 g, and vibra
tion capability from 10 g at 55 Hz to 10 g at 2000 Hz. 
Temperature tolerances are from -55° to + 125°C, 
with most relays bracketed between -55° and 
+85°C. Complete, detailed information for indi
vidual r!3lays and switches is available on request. 

VSWR and Isolation Data 
Listed below are typical VSWR and isolation 

values for Dow-Key coaxial relays and switches. 
The VSWR figures indicate the discontinuity intro
duced by the addition of the relay or switch in a 
matched system. Isolation data are in decibels, and 
indicate the magnitude of leakage to an open ter-

VSWR 

50 1.05 1.03 1.06 1.03 1.03 1.05 

200 1.08 1.06 1.18 1.06 1.07 1.08 

400 1.12 1.12 1.2 1.12 1.1 1.15 

1000 1.3 1.2 1.2 1.25 1.3 

Isolation, dB 
50 45 60 58 65 55 60 

200 37 42 42 60 45 50 

400 30 32 32 55 40 45 

1000 25 - - 50 33 30 

=- = AT 

1.03 

1.07 

1.12 

1.25 

60 

45 

40 

30 

minal when that terminal is terminated in a resis
tive load equal to characteristic impedance of the 
system. Type UHF connectors are not recom
mended for use at frequencies above 400 MHz. 
Their use above that frequency may cause a sub
stantial increase in VSWR. 

1.05 1.1 1.05 1.05 1.05 1.05 1.05 

1.08 1.15 1.08 1.08 1.08 1.08 1.08 

1.15 1.12 1.1 1.1 1.1 1.1 

1.3 1.3 

55 35 45 35 35 35 35 

48 25 37 28 28 28 28 

42 - 30 20 20 20 20 

32 - 25 - - - -

a " ......... = .' =".U IJu\r" .'-t:: i P.O. BOX 4422 • SANTA BARBARA, CALIF. 93103 • (805) 684-4560 • TWX 910/336-1141 
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SEC. 4500 • RELAYS 

_E® 
.. LIBER'·Y CONTROLS INC. 

TUBULAR 
SOLENOIDS 

PUSH / PULL CHARACTERISTICS 
DISTANCE FROM STOP IN INCHES (PUSH/PULL IN OZ.) 

CONTINUOUS 
1-21 2 0.5 
T·24 6 3 1.5 0.5 
T·26 6 3 1.5 1 0.8 0.6 0.5 
T·34 16 8 3.5 2 1.5 1 
T·43 13 10 3.5 1 
T·46 26 18 9 6 3 2 
T·55 100 48 18 8 4 2 
T·57 150 80 17 10 

INTERM ITTENT 
T·21 7 3.5 1 
T·24 9 6 4 3.5 3 2 1 
T·26 12 8 5.5 4.5 4 3.8 3.5 3 
T·34 30 22 13 10 7 5 3 1 
T·43 50 35 16 7 3 1 
T·46 72 58 40 28 24 19 16 9 3 
T·55 200 150 92 56 33 20 ~O 3 

78 62 50 30 15 

TUBULAR SOLENOID DIMENSIONS 

HOW TO ORDER TUBULAR SOLENOIDS 
When ordering any of the above tubular solenoids, the part number 
should be specified as follows: 

Specify if intended use is for pull or push application. 

Example: T·3425110 Pull 
This is a tubular solenoid; dia. - %"; length -1¥2"; 25% inter· 
mittent duty, 110 VDe, and pull type. 

If you require any special tubular solenoids other than those listed, 
please contact us for design assistance. 

500 BROOKFOREST AVENUE, SHOREWOOD, ILLINOIS 60431 • PHONE (815) 725-2241 
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LIBER'·Y CONTROLS INC. I SOLID FRAME 
SOLENOIDS 

Liberty Controls, Inc. has a complete line of solid frame 
solenoids which can be tailored to fit your needs. These 
shown below are the standard line which cover a variety 
of applications. Each of the below pull solenoids are com
plimented by a push type with similar characteristics. 
Plungers and plunger stops are made from a special steel 
annealed after all machining for maximum efficiency. 
Continuous rated units should be used whenever possible. 
When the mechanical push/pull required exceeds the 
capabilities of a continuous rated coil, it is important to 

Type 60 

Type 81 

Type 88 

". 

Type 89 8-32TAI' 
'HOl~ 

Type 90 

~ I )" 
11(. :-*-

Llil/ 
~. 

give us complete information regarding the intended duty 
cycle so that we may design and supply the best coil for 
your application. When one of these units will be energized 
for a period of four (4) minutes or longer, a continuous 
duty coil must be used. Where intermittent coils are to be 
used the per cent of "on time" is related to this four (4) 
minute period. 
We have designed and built many special solenoids includ
ing push and pull, very large, and very small units. We are 
interested in looking at your special requirements. 

Type 61 

Type 82 

Plunger Details 

~ 
~ --, 

A o ' d J .-

CDPjSD '5 

Cp'" B Y~<10' 
JDP 

~:r-;r. ]r?'2 ue 
~ ----.( 

ftfjuL 32 
DIMENSIONS (Refer to Drawings Above) 

60 JAil 'fU" %" ~2" %l' JAil 6-32 JAil 
81 & 82 ,!{l' 'Jk" %" ~l' %2" ,!{l' 10-32 JAil 
88,89 & 90 ¥2" 'Jk" %" ~2" %2" ~" 10-32 JAil 

500 BROOKFOREST AVENUE, SHOREWOOD, ILLINOIS 60431 • PHONE (815) 725-2241 
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I.IBER'·Y CDllTROLa INC. 
SOLID FRAME 

SOLENOIDS 

PUSH I PULL CHARACTERISTICS OF SOLID FRAME SOLENOIDS 
DISTANCE FROM STOP IN INCHES (PUSH/PULL IN OZ.) 

lr' Illlli:':""i:1~j!".Jl'.l?FI',.?ll.l,.l'WS~?'L.?lLlllllii?ll.tV.4i·r, ll l "Flll, •••. l';~.l::l:".i.:J Vii. 

CONTINUOUS DUTY 
AC 60 8 4 2 1 .5 - - - -

61 8 6 4 3 2.5 - - - -
81 6 4 2 1 - - - - -
82 20 6 3 2 1 - - - -
88 17 14 9 4 3 - - - -
89 16 8 6 5 5 5 - - -
90 14 7 4 3 3 2 2 2 -

DC 60 10 3 .5 - - - - - -
61 7 

, 
2 1 - - - - - -I 

81 6 ! 4 2 1 - - - - -
82 30 20 10 6 4 2 2 - -
88 96 40 14 7 3 - - - -
89 80 40 12 4 2 1 - - -
90 110 64 27 12 6 3 2. 1 -

INTERMITTENT DUTY 
AC 60 12 6 3.5 2 I 1 - - - ~ 

61 16 11 8 6 5 - - - -
81 20 16 8 4 2 - - - -
82 33 21 12 9 7 6 4 - -
88 54 40 24 16 12 - - - -
89 58 40 28 24 20 20 - - -
90 50 40 24 18 17 17 17 17 17 

DC 60 15 6 2 1.5 .5 - - - -
61 20 12 9 7 6 - - - -
81 27 18 10 5 3 - - - -
82 67 48 32 20 11 6 3 - -
88 190 140 70 40 20 10 - - -
89 184 140 100 60 40 26 16 - -
90 190 140 96 65 45 30 20 - -

HOW TO ORDER 

When ordering any of the above solid frame solenoids, the part number should be specified as follows: 

60 
61 
81 
82 
88 
89 
90 

C - Continuous 
25-25% 
Intermittent 
(% of "on time" compared to 
4 min. continuous duty cycle) 

TELEPHONE TWIN JACKS 
SERIES 1200 

6VDC or AC 
12VDC or AC 
24VDC or AC 
48VDC or AC 

115VDC or AC 
230VDC or AC 

A 
B 
C 
D 
E 

u 
X 
Y 

The twin jacks are assembled in a die cast frame for long life 
characteristics. Designs similar to the Western Electric No. 482A. 
It is arranged for a No. 338 or similar type jack plug. 

Spring pile-up can be tailored to your specifications. 

Available in both solder terminal and wire wrap terminals. 

We also supply mounting strips for the twin jacks as shown. These 
can be tailored to fit your needs on 19/1 or 23/1 equipment racks 
providing 24 or 28 sets of twin jacks for equipment testing. 

Contact us with your specific needs. 

500 BPOOKFOREST AVENUE, SHOREWOOD, ILLINOIS 60431 • 0 PHONE (815) 725-2241 
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LIBER'·Y CONTROLS INC. 
TELEPHONE 

TYPE RELA~S 

Liberty Controls makes high quality telephone type relays 
for many special applications as indicated below. Contact 
materials of the finest quality are used to make any of the 
contact form arrangements. Special engineering is avail
able for any type of telephone relay application. 

wound, and high resistance wound. Copper slugs and 
sleeves can be used to meet your special operate and 
release timing needs. 

Specially annealed heel pieces and armatures are used to 
give the most efficient magnetic properties available and 
bearing pins are used throughout our entire line of tele
phone relays. 

Coil characteristics are tailored to meet your needs and 
are available as single wound, double wound, concentric 

HOW TO ORDER TELEPHONE TYPE RELAYS 

B 
C 
F 
G 
M 

QA - Quick Acting - Available on DC units only 
SO - Slow Operate - Available on DC units only 
SR - Slow Release - Available on DC units only 

AC - Alternating Current in quick acting only 

6VDC or AC 
12VDC or AC 
24VDC or AC 
48VDC or AC 

1l0VDCor AC 
230VDC or AC 

Specify pileup information as to· contact forms (A, B, C, 0, & E) and number of each. 
Also indicate whether one or two pileups are required. 

SERIES B RELAY 

SERIES C RELAY 

The Series B Telephone type relay is very similar to the Series C with the 
following exceptions. It is narrower than the "C" and is therefore better for 
applications where many relays are needed mounted close together. It also 
has bifurcated twin contacts which give a surer "make" contact. The Series B 
is the quality leader of the telephone type relays. This relay is ideal for 
computers, fire control, pulsing, or switching functions . 

• ELECTRICAL CHARACTERISTICS: 
Contacts: Bifurcated contacts standard but single contacts available. Specify the 

electrical characteristics you desire. 
Pileups: Maximum of 20 springs in each pileup (one or two pileups) 
Operating Voltages: Up to 230 V AC or DC 
Voltage Breakdown: 1500 V RMS 60 Hz. (higher is required) 
Terminals: Solder Type 
Mounting: Heelpiece drilled and tapped for two 8-32 screws. 
Special: Mounting hardware and cover are available. Can be provided as a socket 

plug-in relay. Also availabltl hermetically sealed. See special applications. 

The Series C Telephone type relay is recommended for applications which 
require rapid opening and closing of circuits. It is the most sensitive relay 
because of its length. It is available in the quick acting, slow operate, and 
slow release configurations, and thus can be designed to fit many applica
tions. It is also available for AC application. 

• ELECTRICAL CHARACTERISTICS: 
Contacts: Many contact materials are available. Please specify your rating needs. 
Pileups: Maximum of 20 springs in each pileup (one or two pileups) Micro-switch 

available. 
Operating Voltages: CQA up to 230 VDC, CSO & CSR up to 135 YOG, CAC up to 220 VAC 
Voltage Breakdown: 1500 V RMS 60 Hz (higher if required) 
Terminals: Solder Type 
Mounting: Heelpiece drilled and tapped for two 8-32 screws 
Special: Mounting hardware and cover are available. Can be provided as a socket 

plug-in relay. Also available hermetically sealed. See special applications. 
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I.IBER'·Y CONTROLS INC. 
TELEPHONE 

TYPE RELAYS 

SERIES G RELAY 

SERIES M RELAY 

SERIES S RELAY 

The Series G relay combines the best features of the conventional telephone 
type relay, such as, the Series C and the special advantages of extremely 
small size, lightweight, and unusual resistance to vibration. 
It has the same sturdy construction, large contact-spring capacity, sensitivity, 
and adaptability to a wide range of specifications that has made the Type 
"e" so popular. 
It has the feature of independent twin contacts. The long flexible contact 
fingers of the bifurcated stationary springs allow the twin contacts to 
operate independently of each other. This assures that one will close even 
when the other is blocked by dirt or grit. 

• ELECTRICAL CHARACTERISTICS: 
Contacts: Standard contacts are bifurcated, but many materials are available to meet 

your specifications. 
Pileups: Maximum of 20 springs in each pileup (one or two pileups) 
Operating Voltage: GOA up to 150 VDC; GSO and GSR up to 110 VDC; GAC up to 220 VAC 
Terminals: Solder Type, printed circuit type, or GQIN insertable terminals for socket 

mounting. 
Mounting: Heelpiece drilled and tapped for two 6·32 screws. 
Special: Available in 16 pin or 28 pin cover and socket' arrangement. See special 

applications. Hermetically sealed relays also available. 

The Series M has all the features of the Type "C", except that is employs a 
shorter heelpiece and coil. The sensitivity of the M relay is not as great and 
the time delay is smaller when the coil is equipped with a copper slug • 

• ELECTRICAL CHARACTERISTICS: 
Contacts: Many contact materials are available. Please specify your rating needs. 
Pileup: Maximum of 12 springs in pileup (single pileup only) Micro·switch available. 
Operating Voltage: MQA up to 135 VDC; MSO and MSR up to 115 VDC; MAC up to 220 VAC 
Voltage Breakdown: 1500 V RMS 60 Hz. (higher if required) 
Terminals: Solder type. 
Mounting: Heelpiece is drilled and tapped for four 8·32 screws. 
Special: Hermetically sealed relays also available. 

The Series S relay is ideally suited to aircraft and applications requiring high 
resistance to vibration, humidity, and temperature extremes • 

• ELECTRICAL CHARACTERISTICS: 
Contacts: Many contact materials available. Please specify your rating needs. 
Pileups: Maximum of 6 springs in each pileup (one or two pileups) 
Operating Voltages: Up to 150 VDC 
Voltage Breakdown: 1500 V RMS 60 Hz. (higher if required) 
Terminals: Solder Type 
Mounting: Heelpiece drilled and tapped for four 4-40 screws 
Special: Also available with oversized coil for greater sensitivity. Also available 

hermetically sealed. See special applications.· 
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I.IBER'·Y CDNTRDLS ItiC. 
GENERAL 
PURPOSE 

TYPE- RELAYS 

Liberty Controls has an outstanding reputation for its line 
of General Purpose Relays. These relays perform dependably 
in many diverse applications including light to medium 
switching and plate circuit operations, in process controls 
and communication equipment. More recently many of these 
types of relays have been used as safety features on power 
equipment, such as, line monitoring for stray currents, dis
charging voltage on shutdown, and equipment shutdown 
through fault detection. 

A wide variety of contact arrangements and ratings are 
available in our general purpose relay family. Minimum 
contact pressures of 25 grams are maintained on the smaller 
relays while the larger power relays perform at upwards of 
200 grams contact pressure. Standard contacts are made of 
Silver Cadmium Oxide for low resistance qualities and then 
gold flashed to prevent corrosion and retard pitting which 
generally occurs with inductive loads. 

SERIES 210 RELAY 

~ 

SERIES 220 RELAY 

• ELECTRICAL CHARACTERISTICS: 

Contacts: Rated at 5 or 10 amps using silver cadmium oxide as standard. U/l approved. 

Action: SPOT thru 3POT. 

Operating Voltages: 6, 12, 24, 115, 230 VAC; 6, 12, 24, 110 VOC. 

Terminals: Tab, solder, or printed circuit type. 

Mounting: Frame drilled and tapped for one (1) 6·32 screw and locating tab. Optional 
with K6" x 6·32 stud and w /0 locating tab. 

Special: Available with SPST normally open or normally closed action. Also available 
as a manual reset or latching relay. Special plate circuit coils can be provided. 
Sell special applications. 

• ELECTRICAL CHARACTERISTICS: 

Contacts: Rated 5 or 10 amps using silver cadmium oxide· gold flashed as standard. 

Action: SPOT thru 3PDT. 

Operating Voltages: 6, 12, 24, 115, 230 VAC; 6, 12, 24, 110 VDC. 

Terminals: Plug·in type for standard 8 or 11 pin socket. 

Mounting: In standard 8 or 11 pin socket. 

Special: Plate circuit coils available. This relay also available with printed circuit 
terminals and combination solder lug as ~l' quick connect with cover. See 
special applications. 
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I.IBER'·Y CONTROLS INC. 
GENERAL 
PURPOSE 

TYPE RELAYS 

SERIES 218 RELAY 

SERIES 250 RELAY 

SERIES 630 RELAY 

The 218 manual reset relay is UL recognized and is uniquely adaptable to 
safety circuits. 
It allows· for electrical operation of the contact arrangement and then holds 
the operated position until manually released. Pulse to relay coil will set 
the relay and mechanically hold it in the operated position. Relay can be 
reset manually by a button on the front of the unit. 

• ELECTRICAL CHARACTERISTICS: 

Contacts: Rated at 5 or 10 amps using si Iver cadmium oxide as standard. UL 
recognized. 

Action: SPOT thru 3POT. 

Operating Voltages: 6, 12, 24, 115, 230 VAG; 5, 6, 12, 24, 110 VOG. 

Terminals: Tab, solder, or printed circuit type. 

Mounting: Mounted with two (2) 10-32 screws through base plate as shown in line 
drawing. Modify for front mounting. 

Special: Available with single throw normally open or normally closed action. Special 
plate circuit coils available. 

• ELECTRICAL CHARACTERISTICS: 

Contacts: Rated at 25 amps @ 120-240 VAG resistive and 1 HP @ 120-240 VAG 

Action: SPST Normally open, double break 

Operating Voltages: 6, 12, 24, 115, 230 VAG; 6, 12, 24, 110 VOG 

Terminals: W' quick connect for contacts, 'Kl' quick connect for coil. 

Mounting: Frame drilled and tapped for one (1) 6-32 screw and locating tab. Optional 
with ~l' x 6-32 stud and w / a locating tab. 

Special: Available with 5 amps SPOT auxiliary switch. 

• ELECTRICAL CHARACTERISTICS: 

Contacts: Rated at 15 amps. 120V 60 Hz. resistive using gold plated silver contacts as 
standard. 

Action: OPOT thru 5POT 

Operating Voltages: 6, 12, 24, 48, 115, 230 VAG; 5, 6, 12, 24, 48, 110 VOG 

Terminals: Solder or screw type 

Mounting: Frame drilled and tapped for four (4) 6-32 screws 

Special: Available in ST normally open or normally closed action. Also provided in 
8, 12, & 18 pin Jones Plug or 8, 12, a ld 20 pin octal type plug. 
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Magnec:~artcOJ miniature industrial relays 
class 67 miniature industrial relays DPDr - 4PDT - 6PDT - 8PDT / enclosed plug-in 
relays 3 or 5 amp contacts 

2 FORM C 
1.188" x .938" x .734" 

6 Form C 
1.188" x 1.375" x .734" 

4 Form C 
1.188" x 1.156" x .734" 

8 Form C 
1.188" x 1.592" x .734" 

MOUNTING HARDWARE 
.745" x L 

Magnecraft Versa Pac Class 67 Miniature Industrial 
Relays are designed for applications requiring 2 to 
8 form C contacts where space, weight and low 
cost are of prime importance. Ideal for use in busi· 
ness machines, communication equipment, vending 
machines and all applications requiring long life 
and reliable performance. . 
S,ingle and bifurcated, crossbar contacts of silver 
alloy gold flashed rated 3 or 5 amps at 28 VDC or 

IN STOCK FOR IMMEQIATE DELIVERY 

STANDARD ADJUSTMENT 2 FORM C 

Stock Contact Coil Prices 
Part No. Rating Volts Ohms 1·24 

W67CSX·1 6 52 3.30 
W67CSX·2 12 185 3.30 
W67CSX·3 3 Amps 24 700 3.30 
W67CSX·4 48 2,500 3.30 
W67CSX·5 115 15,000 5.00 
W67RCSX·1 6 52 3.40 
W67RCSX·2 12 185 3.40 
W67RCSX·3 5 Amps 24 700 3.40 
W67RCSX·4 48 2,500 3.40 
W67RCSX·5 115 15,000 5.10 
W67TCSX·1 6 52 3.50 
W67TCSX·2 12 185 3.50 
W67TCSX·3 3* Amps 24 700 3.50 
W67TCSX·4 48 2,500 3.50 
W67TCSX·5 115 15,000 5.20 
W67TRCSX·1 6 52 3.50 
W67TRCSX·2 12 185 3.50 
W67TRCSX·3 5* Amps 24 700 3.50 
W67TRCSX·4 48 2,500 3.50 
W67TRCSX·5 115 15,000 5.20 

* Denotes Bifurcated Contacts. 

STANDARD ADJUSTMENT 6 FORM C 
W67CSX·11 6 25 4.70 
W67CSX·12 12 90 4.70 
W67CSX·13 3 Amps 24 420 4.70 
W67CSX·14 48 1,550 4.70 
W67CSX·15 115 9,000 5.60 
W67RCSX·11 6 25 5.10 
W67RCSX·12 12 90 5.10 
W67RCSX·13 5 Amps 24 430 5.10 
W67RCSX·14 48 1,550 5.10 
W67RCSX·15 115 9,000 6.00 
W67TCSX·11 6 25 5.35 
W67TCSX·12 12 90 5.35 
W67TCSX·13 3* Amps 24 430 5.35 
W67TCSX·14 48 1,550 5.35 
W67TCSX·15 115 9,000 6.25 
W67TRCSX·11 6 25 5.50 
W67TRCSX·12 12 90 5.50 
W67TRCSX·13 5* Amps 24 430 5.50 
W67TRCSX·14 48 1,550 5.50 
W67TRCSX·15 115 9,000 6.40 

* Denotes Bifurcated Contacts. 

SENSITIVE ADJUSTMENT 

Stock 2 Amp Coil Prices 
Part NO. Contacts Current Ohms 1·24 

W67SCSX·1 8.5 MA 1,000 3.60 
W67SCSX·2 5.8 MA 2,500 3.60 
W67SCSX·3 DPOT 4.1 MA 5,000 4.10 
W67SCSX·4 3.1 MA 10,000 4.50 
W67SCSX·5 2.6 MA 15,000 4.80 
W67SCSX·6 13.0 MA 1,000 4.00 
W67SCSX·7 8.4 MA 2,500 4.00 
W67SCSX·8 4POT 6.2 MA 5,000 4.50 
W67SCSX·9 4.2 MA 10,000 4.90 
W67SCSX·1O 3.5 MA 15,000 5.20 

class 77CS class 77PC 
Miniature 5 amp 4POT Miniature Printed Circuit Mtg. 
See·thru Dust Cover and Sockets 5 amp 4POT, See·thru Dust Cover 

• Size: 
'%-1' x lu." x 1%2" 

- 70·161-1 solder 
terminal socket 
with retainer .58¢. 

- 70-161-3 printed 
circuit terminal 
socket .58¢. 

- Size, ''N..'' x 1U-I' x 1%." 
_ Telephone type relays having greater contact 

forces, precision hinge·pin armature and 
unitized design assuring stabilized operation 
over very long life. Printed circuit type is 
assembled directly to P.C. board. Solder type 
can be soldered to directly, or used with 
either solder or P.C. socket. 

115 VAC resistive load. All Class 67 relays feature 
plastic dust covers and <:ombination solder/plug-in 
terminals (sockets listed below) with 3-48 NC stud. 
Voltage specified versions operate at 75% of nom
inal coil voltage or less with a coil dissipation of 
1.8 walts max. 
Sensitive versions are also available in 2 or 4 form C 
contacts rated 3 amps at 28 VDC or 115 VAC resis
tive load. 

STANDARD ADJUSTMENT 4 FORM C 

Stock Contact Coil Prices 
Part No. Rating Volts Ohms 1·24 

W67CSX-6 6 52 3.65 
W67CSX-7 12 185 3.65 
W67CSX-8 3 Amps 24 700 3.65 
W67CSX-9 48 2,500 3.65 
W67CSX-1O 115 15,000 5.35 
W67RCSX-6 6 52 3.90 
W67RCSX-7 12 185 3.90 
W67RCSX-8 5 Amps 24 700 3.90 
W67RCSX·9 48 2,500 3.90 
W67RCSX·I0 115 15,000 5.60 
W67TCSX-6 6 52 4.05 
W67TCSX-7 12 185 4.05 
W67TCSX-8 3* Amps 24 700 4.05 
W67TCSX-9 48 2,500 4.05 
W67TCSX-1O 115 15,000 5.75 
W67TRCSX-6 6 52 4.05 
W67TRCSX-7 12 185 4.05 
W67TRCSX-8 5* Amps 24 700 4.05 
W67TRCSX-9 48 2,500 4.05 
W67TRCSX-10 115 15,000 5.75 

* Denotes Bifurcated Contacts. 

STANDARD ADJUSTMENT 8 FORM C 
W67CSX-16 6 20 7.30 
W67CSX-17 12 72 7.30 
W67CSX-18 3 Amps 24 350 7.30 
W67CSX-19 48 1,250 7.30 
W67CSX-20 115 8,000 8.20 
W67RCSX-16 6 20 7.70 
W67RCSX-17 12 72 7.70 
W67RCSX-18 5 Amps 24 350 7.70 
W67RCSX-19 48 1,250 7.70 
W67RCSX-20 115 8,000 8.60 
W67TCSX-16 6 20 8.05 
W67TCSX-17 12 72 8.05 
W67TCSX-18 3* Amps 24 350 8.05 
W67TCSX-19 48 1,250 8.05 
W67TCSX-20 115 8,000 8.95 
W67TRCSX-16 6 20 8.25 
W67TRCSX-17 12 72 8.25 
W67TRCSX-18 5* Amps 24 350 8.25 
W67TRCSX-19 48 1,250 8.25 
W67TRCSX-20 115 8,000 9.15 

* Denotes Bifurcated Contacts. 

SOCKETS AND M,OUNTING HARDWARE 
Stock Dim. Prices 

Part No. Description "L" 1·24 
70-303 2 Pole Solder Terminal .970 .55 
70-304 2 Pole PC Terminal .970 .55 
70-305 4 Pole Solder Terminal 1.188 .70 
70-306 4 Pole PC Terminal 1.188 .70 
70-307 6 Pole Solder Terminal 1.406 .95 
70-308 6 Pole PC Terminal 1.406 .95 
70-309 8 Pole Solder Terminal 1.625 1.72 
70-310 8 Pole PC Terminal 1.625 1.72 

CLASS 77CS 

77CS Socket Terminal 

W77CSX-!t 6VDC 40 5.30 
W77CSX-2t 12VDC 160 5.30 
W77CSX-3t 4PDT 24VDC 600 LOW 5.40 
W77CSX-4t 5 Amps 48VOC 2500 5.55 
W77CSX-5t HOVDC 10000 5.97 
W77ACSX-1t H5VAC - 3VA 5.96 

CLASS 77PC 

Stock Part No." tNom. Coil Volt. 'CoilOhms Prices 1-9 

W77PCX-12 6VDC 40 5.60 
W77PCX-13 12VDC 160 5.60 
W77PCX-14 24VDC 600 5.69 
W77PCX-15 48VDC 2500 5.84 
W77PCX-16 HOVDC 10000 6.25 

** 00 not order thiS part no. when socket IS requIred. * When relays are required to plug into sockets 70-
161-1, 70-161-3, order from this table only. Sockets 
ordered separately. 

* Resistance Values ±10% at 25VDC. 
t Voltage specified relays pull in at 80% of nom· 

inal or less for DC relays and 85% of nominal or 
less for AC relays at 25°C_ 
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SEC. 4500 0 RELAYS 

Magnee~art@ general purpose relays IN STOCK FOR 
IMMEDIATE DELIVERY 

class 388 - open type 
SPOT, DPDT, 3PDT - 10 Amps 

o Small Size: 2", x I'%'. X 1~1/. 

o ~~IWlVXt' ~~lg8f1et~edre~~~irv~tslo~~~ed 10 Amps 

o Easy Mounting: One #6-32 tapped mounting hole 
with locatir.g boss. 

AC or DC operation 

U/L RECOGNIZED 

(File No. E55458) 

class 388CP - plug-in 
SPDT, DPDT, 3PDT - 10 Amps 
AC or DC Operation 
Crackproof, see through plastic dust cover. 

U/L RECOGNIZED 
(Fi Ie No. E55458) 

class 388CQ-flange mount 
SPDT, DPDT, 3PDT - 10 Amps 
AC or DC Operation 
Crackproof, see through plastic dust cover. 

U/L RECDGN IZED 
(File No. E55458) 

class 388 soclcets 

• Three way terminals: Plug-in; Soider; Quick connect. 
o Weight: 2.3 oz. approx • 

W388AX-l 6VAC 3.60 W388X-l 
W388AX·2 12VAC - 3.60 W388X-2 SPDT W388AX-3 SPDT 24VAC - 2.5VA 3.60 
W388AX·4 120VAC - Prox. 3.60 W388X-3 
W388AX·5 240VAC - 4.05 W388X·4 
W388AX·6 6VAC - 4.50 W388X-5 
W388AX-7 12VAC - 4.50 W388X-6 DPDT W388AX-8 DPDT 24VAC - 2.5VA 4.50 
W388AX·9 120VAC - Prox. 4.50 W388X-7 
W388AX-I0 240VAC - 4.95. W388X-8 
W388AX-11 6VAC - 5.10 W388-9 
W388AX-12 12VAC - 5.10 W388-10 3PDT W388AX-13 3PDT 24VAC - 2.5VA 5.10 

W388-11 W388AX-14 120VAC - Prox. 5.10 
W388AX·15 240VAC - 5.55 W388-12 

"Resistance values ±10% at 25°C 
tyoltage specified relays pull in at 75% of nominal or less for DC relays and 
85% of nominal or less for AC relays at 25°C. 

6VDC 
12VDC 
24VDC 

110VDC 
6VDC 

12VDC 
24VDC 

110VDC 
6VDC 

12VDC 
24VDC 

110VAC 

o Sizes: ~.x 1'%, x 1'%,. o Easy plug·in mounting. 
• Silver Alloy, gold flashed contacts; rated 10 Amps 

at 115 VAC or 28 vec resistive load. 
o weight: 3 oz. approx. 

W388ACPX-1 6VAC - 3.85 W388CPX·1 
W388ACPX-2 12VAC - 3.85 W388CPX·2 SPDT W388ACPX-3 SPDT 24VAC - 2.5VA 3.85 
W388ACPX·4 120VAC - Prox. 3.85 W388CPX·3 
W388ACPX-5 240VAC - 4.30 W388CPX·4 
W388ACPX-6 6VAC - 4.75 W388CPX·5 
W388ACPX·7 12VAC - 4.75 W388CPX-6 DPDT 
W388ACPX·8 DPDT 24VAC - 2.5VA 4.75 
W388ACPX·9 120VAC - Prox. 4.75 W388CPX·7 
W388ACPX·10 240VAC - 5.20 W388CPX-8 
W388ACPX-ll 6VAC - 5.35 W388CPX-9 
W388ACPX-12 12VAC - 5.35 W388CPX-I0 3PDT 
W388ACPX-13 3PDT 24VAC - 2.5VA 5.35 

~~~~g~g~ 120VAC - Prox. 5.35 W388CPX-ll 
240VAC - 5.80 W388CPX-12 

"Resistance values ±10% at 25°C 
tVoltage specified relays pull in at 75% of .ominal or less for DC relays and 
85% of nominal or iess for AC relays at 25°C . 

&VDC 
12VDC 
24VDC 

110VDC 
6VDC 

12VDC 
24VDC 

110VDC 
6VDC 

12VDC 
24VDC 

110VAC 

• Size: 2,%. x I'%' x I'%, • Easy flange mount. 
• Silver alloy, gold flashed contacts; rated 10 Amps 

at 115 VAC or 28 VDC resistive load. 
• Weight: 3 oz. approx. 

W388ACQX-l 6VAC - 3.85 W388CQX-1 
W388ACQX-2 12VAC - 3.85 W388CQX-2 SPDT 
W388ACQX-3 SPDT 24VAC - 2.5VA 3.85 

W388CQX-3 W388ACQX-4 120VAC - Prox. 3.85 
W388ACQX-5 240VAC - 4.30 W388CQX-4 
W388ACQX-6 6VAC - 4.75 W388CQX-5 
W388ACQX-7 12VAC - 4.75 W388CQX-6 DPDT 
W388ACQX-8 DPDT 24VAC - 2.5VA 4.75 

W388CQX-7 W3881\CQX-9 120VAC - Prox. 4.75 
W388ACQX-10 240VAC - 5.20 W388CQX-8 
W388ACQX-ll &VAC - 5.35 W388CQX-9 
W388ACQX-12 12VAC - 5.35 W388CQX-10 3PDT 
W388ACQX-13 3PDT 24VAC - 2.5VA 5.35 W388CQX-ll W388ACQX-14 120VAC - Prox. 5.35 
W388ACQX-15 240VAC - 5.80 W388CQX-12· . Resistance vaiues ±10% at 25°C 

tVoltage specified relays pull in at 75% of nominal or less for DC relays and 
85% of nominal or less for AC relays at 25°C. 

Stack 
Part ND_ 

6VDC 
12VDC 
24VDC 

1l0VDC 
6VDC 

12VDC 
24VDC 

nov DC 
6VDC 

12VDC 
24VDC 

nOVAC 

Type 

32 
120 
470 

10000 
32 

120 
470 

10000 
32 

120 
470 

10000 

32 
120 
470 

10000 
32 

120 
470 

10000 
32 

120 
470 

10000 

32 
120 
470 

10000 
32 

120 
470 

10000 
32 

120 
470 

10000 

Nylon sockets rated at 10 Amps. 
Choice of solder, quick-connect, or 
printed circuit terminals. Will 
accept all class 388 type relays. 

This heavy duty molded thermo 
plastic screw terminai 
socket is rated for 10 

Amps. Closed back 
construction re

quires no 
insulation. 

70-124-1 Solder Terminal 
70-124-2 Quick-Connect 
70-178-1 Printed Circuit 
70-233 11 pin screw 

terminal 

3.45 
1.2W 3.45 

3.45 
4.10 
4.00 

1.2W 4.00 
4.00 
4.70 
4.65 

1.2W 4.65 
4.65 
5.10 

3.70 
1.2W 3.70 

3.70 
4.35 
4.25 

1.2W 4.25 
4.25 
4.95 
4.90 

l.2W 4.90 
4.90 
5.35 

3.70 
1.2W 3.70 

3.70 
4.35 
4.25 

1.2W 4.25 
4.25 
4.95 
4.90 

1.2W 4.90 
4.90 
5.35 

Prices 
1-9 

.80 

.90 

.90 
3.50 
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Vol.2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

Ma.gnec~a't® general purpose relays 
class 588 / open type relays / SPDT - DPDT - 3PDT / 5 or J 0 'amps / ac or dc operation 

Class 588 low cost UL recognized continuous duty Open types have axial type ,solder lugs for easy wlr· 
general purpose relays. Engineered for maximum ing. Single 6-32 tapped mounting hole with locating 
efficiency and reliable performance at lowest cost. boss for ease of mounting. 
These relays are Ideal for use In test equipment, 
business machines, automation and communication 
equipment and all applications requirln~ a multi. Voltage specified relays operate at 75% of nominal pole general purpose relay. Contacts are Silver alloy, 
gold flashed rated 5 or 10 amps at 28 VOC or H5 coil power (1.2 watts or less for DC versions and 
VAC resistive load. 85% of nominal coil power (2 VA) for AC versions. 

U/L RECOGNIZEO 

DC Voltage Specified AC VA Itage Specified 

Stock Coil Prices Stock Coil Prices 
Part No. Contacts Volts Ohms 1-24 Part No. Contacts Volts Ohms 1·24 

W588X-1 6VOC 30 3.40 W588AX·1 6VAC 6 3.50 
W588X-2 5 Amp 12VOC 120 3.40 W588AX-2 5 Amp 12VAC 24 3.50 
W588X-3 SPOT 24VOC 480 3.40 W588AX-3 SPOT 24VAC 96 3.50 
W588X-4 HOVOC 10,080 4.00 W588AX-4 115VAC 2,200 3.50 
W588X·5 6VOC 30 3.85 W588AX·5 6VAC 6 4.35 
W588X-6 5 Amp 12VOC 120 3.85 W588AX-6 5ARfP 12VAC 24 4.35 
W588X-7 OPOT 24VOC 480 3.85 W588AX·7 OPO 24VAC 96 4.35 
W588X-8 HOVOC 10,080 4.55 W588AX-8 H5VAC 2,200 4.35 
W588X-9 l~~gg . 30 4.40 W588AX-9 6VAC 6 4.85 
W588X-10 5 Amp 120 4.40 W588AX-10 5 Amp 12VAC 24 4.85 
W588X-ll 3POT 24VOC 480 4.40 W588AX-H 3POT 24VAC 96 4.85 
W588X-12 HOVOC 10,080 4.90 W588AX-12 H5VAC 2,200 4.85 
W588X-13 6VOC 30 3.45 W588AX-13 6VAC 6 3.55 
W588X-14 10 Amp 12VOC 120 3.45 W588AX-14 10 Amp 12VAC 24 3.55 
W588X-15 SPOT 24VOC 480 3.45 W588AX-15 SPOT 24VAC 96 3.55 14U1' X 1U." x 1U1' 
W588X-16 HOVOC 10,080 4.05 W588AX-16 H5VAC 2,200 3.55 
W588X-17 6VOC 30 3.90 W588AX-17 6VAC 6 4.40 
W588X-18 10 Amp 12VOC 120 3.90 W588AX-18 10 Amp 12VAC 24 4.40 
W588X-19 OPDl 24VDC 480 3.90 W588AX-19 DPDT 24VAC 96 4.40 
W588X·20 HOVOC 10,080 4.60 W588AX-20 115VAC 2,200 4.40 
W588X-21 6VDC 30 4.50 W588AX-21 6VAC 6 5.00 
W588X-22 10 Amp 12VDC 120 4.50 W588AX-22 10 Amp 12VAC 24 5.00 
W588X-23 3POT 24VDC 480 4.50 W588AX-23 3POT 24VAC 96 5.00 

IN STOCK FOR IMMEDIATE DELIVERY 

W588X-24 -- HOVDC 10,080 5.00 W588AX-24 115VAC 2,200 5.00 

class 588CP / enclosed plug-in relays / SPDT - DPDT - 3PDT / 5 or J 0 amps 
Class 588CP low cost UL recognized continuous duty bases while the 3PDl types use H·pin plug·in bases. 
general purpose relays are similar'to types shown Voltage specified relays operate at 75% of nominal 
above but utilize plastic dust cover and plug·in base. coil power (1.2 watts or less for OC versions and 
SPOT and OPOT contacts have 8·pin octal plug-in 85% of nominal coil power (2 VA) for AC versions. 

U/L ,RECOGNIZED (U_L. RATED TO 8.5 AMP) 
DC Voltage Specified AC Voltage Specified 

Stock Coli Prices Stock Coil Prices 
Part No. Contacts Volts Ohms 1·24 Part No. Contacts Volts Ohms 1-24 

W588CPX-1 6VDC 30 6.00 W588ACPX-1 6VAC 6 6.20 
W588CPX-2 5 Amp 12VDC 120 6.00 W588ACPX-2 5 Amp 12VAC 24 6.20 
W588CPX-3 SPOT 24VDC 480 6.00 W588ACPX·3 SPOT 24VAC 96 6.20 
W588CPX·4 110VDC 10,080 6.60 W588ACPX-4 H5VAC 2,200 6.20 
W588CPX-5 6VDC 30 6.60 W588ACPX-5 6VAC 6 6.95 
W588CPX-6 5Amp 12VDC 120 6.60 W588ACPX-6 5 Amp 12VAC 24 6.95 
W588CPX-7 DPOT 24VDC 480 6.60 W588ACPX-7 OPOl 24VAC 96 6.95 
W588CPX·8 HOVDC 10,080 7.25 W588ACPX-8 H5VAC 2,200 6.95 
W588CPX-9 6VDC 30 8.30 W588ACPX-9 6VAC 6 8.55 
W588CPX-10 5 Amp 12VDC 120 8.30 W588ACPX-1O 5 Amp 12VAC 24 8.55 
W588CPX-H 3PDT 24VDC 480 8.30 W588ACPX·H 3PDT 24VAC 96 8.55 
W588CPX·12 1l0VDC 10,080 8.90 W588ACPX-12 H5VAC 2,200 8.55 
W588CPX-13 6VOC 30 6.10 W588ACPX-13 6VAC 6 6.30 
W588CPX-14 10 Amp 12VDC 120 6.10 W588ACPX-14 10 Amp 12VAC 24 6.30 
W588CPX-15 SPOT 24VDC 480 6.10 W588ACPX-15 SPDT 24VAC 96 6.30 

211." x 1'%." x 1'%, 
W588CPX-16 HOVDC 10,080 6.70 W588ACPX-16 115VAC 2,200 6.30 
W588CPX-17 6VDC 30 6.70 W588ACPX-17 6VAC 6 7.05 
W588CPX-18 10 Amp 12VDC 120 6.70 W588ACpx-18 10 Amp 12VAC 24 7.05 
W588CPX-19 o PDT 24VDC 480 6.70 W588ACPX-19 OPDT 24VAC 96 7.05 
W588CPX-20 HOVDC 10,080 7.35 W588ACPX·20 H5VAC 2,200 7.05 

IN STOCK FOR IMMEDIATE DELIVERY 
W588CPX-21 6VDC 30 8.40 W588ACPX-21 6VAC 6 8.65 
W588CPX-22 10 Amp 12VDC 120 8.40 W588ACPX-22 10 Amp 12VAC 24 8.65 
W588CPX·23 3PDT ' 24VOC 480 8.40 W588ACPX-23 3POT 24VAC 96 8.65 
W588CPX-24 HOVOC 10,080 9.00 W588ACPX-24 H5VAC 2,200 8.65 

class 488CP / current operated 
enclosed plug-in relays 

industrial screw terminal sockets 

21fe" x 1'%," x 1'%." 

Class 488CP is a plate circuit current operated ~en
eral purpose relay having extremely good sensitiv
Ity. Enclosed in dust cover with either an 8-pin or 
H-pin plug·in base. Nominal power of 125 milliwatts 
per single pole is required. 
Available with SPOT, DPOT, or 3PDT silver alloy, 
gold flashed contacts rated 5 amps at 28 VOC or 115 
VAC resistive load. 

SPOT 7.2 MA 2,500 6.90 
SPOT 5.0 MA 5,000 7.00 
SPOT 3.6 MA 10,000 7.45 
o PDT 10.0 MA 2,500 7.35 
OPDT 7.2 MA 5,000 7.45 
OPOT 5.0 MA 10,000 7.90 
3POT 12.3 MA 2,500 9.05 
3PDT 8.7 MA 5,000 9.15 
3POT 6.1 MA 10,000 9.60 

These heavy duty molded thermo plastic screw ter· 
mlnal sockets are rated at 10 amperes. Closed back 
construction requires no Insulation. 

List 
Part No. Type Price 

70-170 Screw TerminalH pin Octal 3.50 
70-169 Screw Terminal 8 pin Octal 1.75 

IN STOCI< FOR IMMEDIATE DELIVERY 
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SEC. 4500 • RELAYS 

Mag.nec:~aFt® general purpose relays 

IN STOCK FOR IMMEDIATE DELIVERY 
COil COil I 

class 88 open type Stock contacts tVoltor *Res. Nominal Prices Stock Contacts tVolt or "Res. Nominal Price 

SPOT, DPDT, 3PDT - 10 amps. 
Part No. 10 Amps. tCurr. Ohms Power 1·9 Part No. 10 Amps. tCurr. Ohms Power 1-9 

AC or DC operation. 

• Small Size: 11~"" x 1%6" X 11J4" 
• Silver alloy, gold-flashed, contacts rated at 10 amps 

at 115 VAC or 28 VDC resistive load. 
• Solder terminals for easy wiring. 
• Easy mounting: One #6-32 tapped mounting hole with 

locating boss. 
• Rugged hinge-pin armature for long life and stability of 

operation. 
• Weight: 2 oz. approx. 

class 88CP plug in 
,IC or DC operation. 
Crackproof, see through plastic dust cover. 
SPDT, DPDT, 3PDT - 10 amps. 

• Size: I'Ve" x I'Ve" x 21/8" above socket. 
• Silver alloy, gold-flashed, contacts rated 10 amps at 

115 volts AC or 28 volts DC, resistive load. 

W88AX'1 
W88AX-2 
W88AX·3 
W88AX·4 
W88AX·34 

W88AX·5 
W88AX·6 
W88AX-7 
W88AX·8 
W88AX-32 

WsSAX.9 
W88AX-IO 
W88AX-ll 
W88AX-12 
W88AX·36 

W88X-2 I 
W88X-3 
'W88X·4 

Stock 
Part No. 

W88ACPX-l 
W88ACPX-2 
W88ACPX-3 
W88ACPX-4 
W88ACPX-76 
W88ACPX-5 
W88ACPX-6 
W88ACPX-7 
W88ACPX·8 
W88ACPX-32 
W88ACPX·9 
W88ACPX-1O 
W88ACPX-ll 
W88ACPX·12 
W88ACPX-39 

AC Voltage Sp~cified 

6VAC - 4.02 
12VAC - 4.02 

SPOT 24VAC - 3 VA 4.02 
115VAC - 4.02 
230VAC - 4.54 

6VAC 4.70 
12VAC - 4.70 

OPOT 24VAC - 3 VA 4.70 
115VAC - 4.70 
230VAC - 5.22 

6VAC - 5.24 
12VAC - 5.24 

3POT 24VAC - 3 VA 5.24 
115VAC - 5.24 
230VAC - 5.78 

DC Ta:~D~Tfi~il 3.60 
SPOT 12VDC 100 1.5W 3.60 

24VDC 400 3.60 

COil 
Can 

tacts tVol Nom-
10 or "Res inal Prices 

Amps. Crnt. Ohms Pwr. Plug 1-9 

AC Voltage Specified 
6VAC -

12VAC -
SPOT 24VAC - 3 VA 

115VAC -
230VAC -

6.48 
6.48 

8'pin 6.48 
6.48 
7.29 

6VAC - 7.26 
12VAC - 7.26 

DPOT 24VAC - 3 VA 8·pin 7.26 
115VAC - 7.26 
230VAC - 8.07 

6VAC 9.02 
12VAC - 9.02 

3POT 24VAC - 3 VA I-pin 9.02 
115VAC - 9.02 
230VAC 9.83 

DC Voltage Specified 

DC Voltage Specified Cont'd. 
W88X-5 SPOT 1l0VDC 8000 1.5W 4.24 

W88X-6 6VDC 25 4.16 
W88X·7 12VDC 100 4.16 
W88X-8 OPOT 24VDC 400 1.5W 4.16 
'W88X·9 1l0VDC 8000 4.80 

W88X·1O 6VDC 25 4.64 
W88X·ll 3POT 12VDC 100 4.64 
W88X-12 24VDC 400 1.5W 4.64 
W88X·13 110VDC 8000 5.24 

DC Current Specified For Electronic Operation 
W88X·14 7.2 MA 2500 4.12, 
W88X-15 SPOT 5.0 MA 5000 125MW 4.22 
W88X·16 3.6 MA 10000 4.68 

W88X-17 10 MA 2500 4.42 
W88X-18 OPOT 7.2 MA 5000 250MW 4.52 
W88X-19 5.0 MA 10000 4.96 

W88X·20 12.3 MA 2500 4.88' 
W88X-21 3PDT 8.7 MA 5000 375MW 5.00 
W88X-22 6.1 MA 10000 5.44 

COil 
Con-
ta'cts tvolt Nom-

Stock 10 or "Res. inal Prcs 
Part No. Amps.. Crnt. Ohms Pwr. Plug 1-9 

DC Voltage Specified Cont'd. 
W88CPX-4 SPDT HOVDC 8000' 1.5W 8·pin 6.88 

6VDC 25 
OPDT 12VDC 100 

W88CPX·5 
W88CPX-6 
W88CPX-7 
W88CPX-8 

24VDC 400 1.5W 8-pi 

6.88 
6.88 
6.88 
7.52 

W88CPX-9 

~~~m:~~ 3POT 
W88CPX·12 

10VDC 8000 
6VDC 25 

12VDC 100 
24VDC 400 1.5W 
10VDC 8000 

8.53 
8.53 

11-pin 8.53 
9.19 

DC Current Specified for Electronic Operation 
W88CPX-13 7.2MA 2500 6.81 
W88CPX:14 spot 5.0MA 5000125MW 8-pi 6.93 
W88CPX-15 3.6MA 10000 7.39 
W88CPX-16 10MA 2500 7.28 
W88CPX-17 DPOT 7.2MA 500e 250MW 8-pi. 7.39 
W88CPX-18 5.0MA 10000 7.85 • Furnished with 8 or 11 pin std. octal plug. 

• Rugged hinge-pin armature for long life and stability of 
operation. 

• Weight: 3 oz. approx. 

W88CPX-I! !6VD1125i!1 ! ~16.24 W88CPX·2 SPOT 12VDC 100 1.5W 8-pin 6.24 
W88CPX-3 24VDC 400 1.5W 8·pin 6.24 

W88CPX·19 2.3 MA 2500 8.89 
W88CPX-20 3PDT 8.7~~ 50g~ 375MW I·pi 9.01 
W88CPX-21 6.1 MA 10000 9.47 

Stronger magnetic system designed for intermittant actuation. 

class 881 latching relay 
AC or DC operation - 4PDT and 6PDT - 10 amps. 
• Size: 3" x 13/4" xl 'J1'6" 
• Combination of two Class 88 Relays with interlocking latch·in 

levers mounted on a common base. 
• Each armature latches when pulled in. Energizing one 

armature releases or resets the other. 
• Silver alloy, gold·flashed, contacts rated 10 amps at 115 volts 

AC or 28 VDC resistive load. 
• Easy mounting with clearance holes for six #6·32 screws. 
• Rugged hinge-pin armature for long life and stability of operation. 
• Weight: 61/2 oz. approx. 

class 881CP enclosed plug-in 
latching relays - 4 PDT r 0 amp 
AC or DC operation. 
• Size: 23/8" x 13/4" X 3",,, above socket 
• Enclosure: Crackproof, see-through plastic dust cover. 
• Mounting: 20·pin octal style plug mates with std. 

amphenol 77·Mlp·20 socket. 
• Weight: 8 oz. approx. 

class 88HP hermetically sealed 
plug-in relay 
AC or DC operation - DPDT or 3PDT - 10 amps. 
• Size: llY,i'.dia. x 2)12" above socket. 
• Hermetically sealed to afford maximum protection against severe 

ambient conditions. 
• Silver alloy contatts, gold·flashed, rated 10 amps at 115 volts AC or 

28 volts DC, resistive load. 
• Mounting: Standard 8 or l1·pin octal style plug. 
• Weight: 5 oz. approx. 

W88ALX·2 6VAC 12.22 
W88ALX-3 4POT 24VAC - 6VA 12.22 
W88ALX-4 115VAC - prox. 12.22 

W88ALX-5 6VAC - 14.75 
W88ALX·6 6POT 24VAC - 6VA 14.75 
W88ALX-7 115VAC - prox. 14.75 

W88LX-I 6VDC 12 11.13 
W88LX-2 4POT 12VDC 50 11.13 
W88LX·3 24VDC 200 3W 11.13 
W88LX-4 110VDC 4000 12.51 

W88LX-5 6VDC 12 13.55 
W88LX-6 6PDT 12VDC 50 13.55 
W88LX-7 24VDC 200 3W 13.55 
W88LX·8 110VDC 4000 14.92 

CLASS 88lCP 

W88ALCPX·1O 4PDT 6VAC - 6VA 17.26 
W88ALCPX·ll 24VAC - prox. 17.26 
W88ALCPX·12 (20 Pins) 115VAC - 17.26 

W88LCPX-9 6VDC 12 15.99 
W88LCPX-IO 4PDT 12VDC 50 3W 15.99 
W88LCPX·11 (20 Pins) 24VDC 200 15.99 
W88LCPX-12 110VDC 4000 16.26 

CLASS 88HP 
W88AHPX-21 6VAC - 11.87 
W88AHPX-22 DPDT 12VAC - 3VA 11.87 
W88AHPX-23 

(8 Pins) 
24VAC - 11.87 

, W88AHPX-24 115VAC - 11.87 

W88HPX-32 6VDC 25 11.31 
W88HPX-33 OPDT 12VDC 100 1.5W 11.31 

,W88HPX·34 (8 Pins) 
24VDC 400 lUI 

W88HPX-35 110VDC 8000 12.52 

W88AHPX-36 3PDT 115VAC - 3VA 14.10 
W88HPX-51 (11 Pins) 24VDC 400 1.5W 13.52 

'ReSistance Values ±IO% at 25°C. 
tVDltage Specified Relays pull in at 80% of nominal Dr 

less for DC relavs and 85% of nominal or less for AC 
relavs at 25°C. 

ttCurient Specified Relays pull in at Specified Value or less. 
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Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

ll!Tagnea~aFt@ general purpose and power relays 
dass J 2 low cost Class 12 low cost general purpose relay with mul-

tiple contacts. Used widely in commercial applica-
Mounting: 4 6-32 tapped holes on 'V." x V." centers. 

multi-pole general purpose tions such as industrial controls, communications 
Standard Contacts: tit/' silver. Rated 10 amperes 
resistive at 115 VAC. 

DPDT -3PDT -4PDT -6PDT 
equipment, and automatic vending machines. Coil 
diSSipation, 3 watts maximum. IN STOCK fOR IMMEDIATE DELIVERY 

ac or de operation - J 0 amps DC Voltage Specified AC Voltage Specified 
lOAmp 10Amp 

Stock Con- Coil Dim. Prices Stock Con- Coil Dim. Prices 
Part No. tacts Volts Ohms ilL" 1-24 Part No. tacts Volts Ohms "L" 

WI2X-l DPDT 6VDC 17 Uf, 4.05 WI2AX-l DPDT 6VAC 1.2 1", 
W12X-2 DPDT 12VDC 64 1", 4.05 W12AX-2 DPDT 12VAC 9 1", 
W12X-3 DPDT 24VDC 215 1'>, 4.05 W12AX-3 DPDT 24VAC 19 1,,_ 
W12X-4 DPDT 115VDC 5000 Uf, 4.55 WI2AX-4 DPDT 115VAC 645 1", 
W12X-5 3PDT 6VDC 17 IV. 4.95 W12AX-5 3PDT 6VAC 1.2 IV. 
WI2X-6 3PDT 12VDC 64 IV. 4.95 WI2AX-6 3PDT 12VAC 9 1'/. 
W12X-7 3PDT 24VDC 215 IV. 4.95 WI2AX-7 3PDT 24VAC 19 17/. 
W12X-8 3PDT 115VDC 5000 IV. 5.45 W12AX-8 3PDT 115VAC 645 17/. 
W12X-9 4PDT 6VDC 17 IV. 5.85 WI2AX·9 4PDT 6VAC 1.2 1~. 
W12X·1O 4PDT 12VDC 64 17/. 5.85 WI2AX-1O 4PDT 12VAC 9 IV. 
WI2X-ll 4PDT 24VDC 215 IVa 5.85 WI2AX·ll 4PDT 24VAC 19 IV. 
W12X·12 4PDT 115VDC 5000 IVa 6.35 W12AX-12 4PDT 115VAC 645 l~a 

W12X·13 6PDT 6VDC 17 2~, 7.65 W12AX-13 6PDT 6VAC 1.2 2~, 
W12X-14 6PDT 12VDC 64 2~, 7.65 W12AX·14 6POT 12VAC 9 Zlf, 

1,%," x 1" x L W12X-15 SPOT 24VOC 215 2~, 7.65 W12AX-15 6PDT 24VAC 19 2~, 
W12X-16 6PDT 115VDC 5000 2~, 8.15 W12AX-16 6PDT 115VAC 645 2~, 

dass r 9 ultra-small general purpose relays / SPDT or DPDT / less than ~ cubic inch 
ramp / de operation only . . IN STOCK FOR IMMEDIATE DELIVERY 

These ultra-small and feather-light relays feature 
Stock 1 Amp Coil 

cadmium plated and chromate dipped parts to pre-
vent corrosion as well as silicone glass insulation Part No. Contacts Volts 
material and beryllium copper hinges to assure WI9X-l SPOT 6VDC 
stable performance under shock" vibration and tem- W19X-2 SPOT 12VDC 

5fs" x l~l' X SUi' perature extremes. W19X·3 SPOT 24VDC 

Palladium contacts rated 1 amp at 28 VDC or 115 W19X·4 DPDT 6VOC 
VAC resistive load in SPOT or DPDT. Easily mounted W19X·5 DPDT 12VDC 
with one 2-56 screw. W19X·6 DPDT 24VDC 

dass B9CQ IN STOCK FOR IMMEDIATE DELIVERY 

low cost surface mounted power relay 
• Size: 22Ul' x 2ll2" x l1~l' 
• Contacts: DPDT; 20 amps at 115 VAC or 28 VDC res. 
• Terminals: Accepts .250" Amp "Faston" recep

tacles or equivalent 
• Mounting: Surface mounted thru 2 elongated 

mounting holes .170" x .263" 
• Weight: 4.5 oz. approx. 

Crack reSistant, see through plastiC dust cover 

22Ul' x 21/2" x l'~/' 

dass B8R power relays 
DPDT 15 amps AC or DC operation. 

• Small Size: 17/." x 1~." x 1%," 
• Silver alloy, gold-flashed, contacts, rated at 

15 amps at 115 volts AC, or 28 volts DC, 
resistive load. . 

• Solder terminals for easy Wiring. 

· ~~:fi ~g~n~~gbo~~.e #6-32 tapped mounting hole 

• Designed for high current switching In small space. 
• Rug~ed hinge pin armature for long life and 

stability of operation. 
• Weight: 3 oz. approx. 

dass 88K low cost relays 
SPOT 15 amps AC or DC operation. 

• Size: 25/." x 1~," xiV." 
Silver alloY, gold-flashed, contacts, SPOT rated at 
15 amps, 115 volts AC or 28 VDC, resistive load. 

• Mounting base insulator furnished. 
• Terminals accept AMP Faston 250 Quick-Disconnect 

receptacles for contacts, 110 Series for coil, or . 
equivalent, or solder connection can be used. 

• Weight: 3 ozs. approx. 

dass 88KD low cost power relays 
50 amps SPST-NO-DM, 1 HP. AC or DC operation. 

Size: 11~." x lY,," x 1'12" 
• 50 amp resistive, heavy duty silver alloy 

contacts for power switching. . 
• Terminals accept AMP Faston 250 Quick-Disconnect 

receptacles for contacts, 110 Series for coil, or 
equivalent, or solder connections can be used. 

Stock Contacts COIL 
Part No. 20 Amps tvolts 'Ohms 

W89ACQX-l 6 VAC -
W89ACQX-2 12 VAC -
W89ACQX-3 DPDT 24 VAC -
W89ACQX-4 120 VAC -
W89ACQX-5 240 VAC -
W89CQX-l 6 VDC 14 
W89CQX-2 DPOT 12 VDC 53 
W89CQX-3 24 VOC 210 
W89CQX-4 110 VDC 4400 

IN STOCK FOR IMMEDIATE DELIVERY 

Stock Contacts COil 
Part No. 15 Amps tvolts 'Ohms 

W88ARX-2 12VAC -
W88ARX-3 DPDT 24VAC -
W88ARX-4 115VAC -
W88RX-2 DPDT 12VOC 100 
W88RX-3 24VDC 400 

IN STOCK FOR IMMEDIATE DELIVERY 

Stock Contacts CUll 
Part No. 15 Amps tVolts 'Ohms 

W88AKX-l 24VAC 
W88AKX-2 SPOT 115VAC 
W88AKX-3 230VAC 

W88KX-l 6VDC 25 
W88KX-2 SPOT 12VDC 100 
W88KX-3 24VDC 400 
W88KX-4 110VDC 8000 

Stock Contacts COil 
Part No. 50 Amps tvolts 'Ohms 

. W88KADX-1 24VAC 
W88KADX-2 SPST-NO-DM 115VAC 
W88KAOX-3 230VAC 
W88KDX-1 6VOC 25 
W88KOX-2 SPST-NO-DM 12VDC 100 
W88KDX-3 24VDC 400 
W88KDX-4 110VDC 8000 

Ohms 
50 

200 
800 

30 
120 
500 

list 
Price 

6.6VA 

3W 

Nominal 
Power 

3VA 

1.5W 

Nominal 
Power 

3VA 

1.5W 

Nominal 
Power 

3VA 

1.5W 

1-24 
4.05 
4.05 
4.05 
4.05 
4.95 
4.95 
4.95 
4.95 
5.85 
5.85 
5.85 
5.85 
7.65 
7.65 
7.65 
7.65 

Prices 
1-24 

5.85 
5.85 
5.85 
7.50 
7.50 
7.50 

Nominal 
Power 

7.25 
7.25 
7.25 
7.25 
7.50 

7.15 
7.15 
7.15 
7.95 

Prices 
1-9 

7.21 
7.21 
7.40 

7.14 
7.14 

Fi2ces 
1-9 

5.38 
5.38 
6.51 

5.15 
5.15 
5.15 
5.96 

Prices 
1-9 

5.57 
5.57 
5.96 

4.94 
4.94 
4.94 
5.86 

• Easy mounting: One #6-32 tapped mounting 
hole and locating boss. 

'Resistance Values ±10% at 25°C. 
tVoltage Specified Relays pull in at 80% of nominal or less for DC 

relays and 85% of nominal or less for AC relays. at 25°C. 
IN STOCK FOR IMMEDIATE DELIVERY 
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lt6agnec:zraFt@ 
class 94 power relays 
15 amps SPOT to 4POT / AC or DC operation 

DPDT 

~," x 1~'" X 10/4" 

3M." x 1~'" x 2'%," 

class 96 power relays 
15 amp OPOT or 30 amp SPOT·OM 
AC or DC operation 

1'li'," x IVa" x 1112" 

class 93 power relays 
3 PDT or SPOT / 20 amp AC or DC operation 

'2" x 2~." xL 

class 97 enclosed plug-in 
or stud mounting 
Low cost 25 amp power relays / U.L. recognized 
AC or DC operation / U.L. File No. E31481 

11(." x 111'0" x 1~' 

power relays 

Compact and positive·acting relays for either AC or 
~C. Used in air conditioning and lighting systems, 
small motor starting, transformers, garage door 
openers - wherever dependable circuit switching 
is n,ecessary. The 1f4" dia. silver contacts are rated 

Stock 15Amp Coil Prices 
Part No. contacts '1olts Ohms 1·24 

W94AX·1 SPOT 6VAC i 1.6 5.88 
W94AX·2 SPOT 12 VAC 4 5.88 
W94AX·3 SPOT 24VAC 16 5.88 
W94AX·4 SPOT 115 VAC 400 5.88 
W94AX·5 SPOT 220 VAC 1600 6.67 

W94X·1 SPOT 6VOC I 
16 5.88 

W94X·2 SPOT 12 VOC 63 5.88 
W94X·3 SPOT 24VOC 250 5.88 
W94X·4 SPOT 110 VOC 4000 7.19 
W94AX·6 I OPOT 6VAC I 1.6 8.66 
W94AX·7 

I 
OPOT 12 VAC I 4 8.66 

I W94AX·8 OPOT 24 VAC 16 8.66 
W94AX·9 OPOT 115 VAC 400 8.66 
W94AX·10 OPOT 220 VAC 1600 9.45 

W94X·5 OPOT 6 VOC i 16 8.66 
I W94X·6 OPOT 12 VOC 63 8.66 
, W94X·7 1 250 OPOT 24VOC 8.66 

W94X·8 OPOT 110 VOC I 4000 9.98 

A continuous duty general purpose power relay, 
available in AC or DC with OPOT (2C) and SPOT·OB· 
OM (lZ) contact arrangements. Excellent for general 
industrial power control circuits. Silver Cadmium 
oxide contacts rated at 15 or 30 amps at 28 VOC or 
115 'lAC resistive. 

Mounting Data: 4 tapped holes 6·32 NC·2; 'h" x 
1~'" centers. 

Weight: 4.4 oz. 

Designed and constructed with a variety of features 
which contribute to the sensitivity and longevity of 
this relay. Contacts and terminals are mounted on 
molded phenolic blocks with integral barriers. Move· 
able contact blades are made of spring temper phos· 
phor bronze for high conductivity and long life. Ad· 
justing screws on each blade permit close adjust· 
ment. Armature pivots on machined phosphor bronze 
bearing pins and pivot holes are precision reamed. 
Mounting Data: 4 tapped holes 6·32 NC·2; 'h" x 
1~." centers. 

Contacts: If." dia. silver - 20 amps resistive at 115 
VAC or 28 VDC. 

The Class 97 is a low cost 25 amp relay for 1 and 2 
pole, 120/240 VAC applications. It is available with 
socket for plug·in applications or for use with stand· 
ard quick·connect terminals for simplicity and ease 
in wiring. The class 97 relay offers high quality, de· 
pendable performance and long life. 

Holding Circuit permits sustaining operation of the 
relay from momentary switches, without sacrificing 
one of the heavy·duty load contacts where the 
coil voltage may be different from the load circuit 
voltages. 

SOCKETS 

Stock Part No. Prices 1·24 

70·311 2.06 
70·312 2.35 
70·313 (Use with Holding Circuit 3.13 
70·314 (U.L Rec'ognized) 3.18 

SEC. 4500 0 RELAYS 

at 15 amps resistive,S amps inductive at 115 VAC 
or 28 VOC. The large contact surfaces are kept clean 
by good wiping action. 
Mo~nting Data: 2 tapped holes 6·32 NC·2; 2" centers. 
weight: 8 oz. 

Stock 15Amp Call 
Part No. Contacts Volts Ohms 
W94AX·ll 3POT 6VAC I 1.6 
W94AX·12 3POT 12 VAC 4 
W94AX·13 3POT 24VAC 16 

I W94AX.14 3POT 115 VAC 400 
: W94AX·15 3POT 220 VAC 1600 

I W94X·11 3POT 6 VOC 16 
W94X·12 3POT 12VOC 63 
W94X·13 3POT 24 VOC 250 
W94X·14 3POT 110 VOC 4000 
W95AX·16 4POT 6 VAC 1.6 
W94AX·17 4POT 12 VAC 4 
W94AX·18 4POT 24VAC 16 
W94AX·19 4POT 115 VAC 400 
W94AX·20 4POT 220 VAC 1600 

W94X·15 4POT 6 VAC 16 
W94X·16 4POT 12 VOC 63 
W94X·17 4POT 24 VOC 250 

I W94X·18 4POT 110 VOC I 4000 

Stock Contacts Coil 
ParI No. Form Amps Volts Ohms 

W96AX·1 15 6VAC 1.8 
W96AX·2 15 24 'lAC 28.8 
W96AX·3 15 115 'lAC 661 
W96AX·4 DPDT 15 220 'lAC 2647 
W96X·1 15 6 VOC 14 
W96X·2 15 12 VDC 56 
W96X·3 15 24 VDC 230 

W96X·4 SP01· 30 6VOC 14 
W96AX·5 DB·OM 30 115 VAC 661 

W93X·l 3PDT 6VOC 14 1'~. 
W93X·2 SPOT 6VOC 10 2U. 
W93X·3 3PDT 24 VOC 218 1'~. 
W93X·4 5PDT 24 VOC 164 2U. 
W93X·5 3PDT 110 VOC 4580 1~. 
W93X·6 SPOT 110 voe 3430 2~. 

AC VOLTAGE SPECIFIED 
W93AX·l 3POT 6 VAC .8 1'~. 
W93AX·2 SPOT 6 VAC .6 2~. 
W93AX·3 3PDT 24 'lAC 12.5 11~. 
W93AX·4 5PDT 24 VAC 9.6 2U. 
W93AX·5 3PDT 115 'lAC 253 1'~. 
W93AX·6 SPOT 115 VAC 194 2U. 

Stock Coil 
Part No. Volts I Ohms 

STUD MOUNTING 
W97ACSX·l 12 'lAC 4 
W97ACSX·2 24 'lAC 14 
W97ACSX·3 115 VAC 250, 
W97ACSX·4 220 'lAC 1000 
W97CSX·1 12 VDC 50 
W97CSX·2 24 VDC 250 

PLUG IN 
W97ACPX·1 12VAC 4 
W97ACPX·2 24 'lAC 14 
W97ACPX·3 115 VAC 250 
W97ACPX·4 220 VAC 1000 
W97CPX·l 12VOC 50 
W97CPX·2 24VOC 250 

Prices 
1·24 

12.81 
12.81 
12.81 
12.81 
13.60 

12.81 
12.81 
12.81 
13.07 
16.85 
16.85 
16.85 
16.85 
17.64 

16.85 
16.85 
16.85 
18.17 

Prices 
1·24 

8.20 
8.20 
8.20 
8.60 
7.95 
7.95 
7.95 

8.25 
8.50 

7.77 
11.34 
7.77 

11.34 
8.09 

11.66 

7.77 
11.34 
7.77 

11.34 
7.77 

11.34 

Prices 
1·9 

9.98 
9.98 
9.98 

10.30 
9.98 
9.98 

9.98 
9.98 
9.98 

10.30 
9.98 
9.98 
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Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

Msgnec:psrt® power relays 

class 99 heavy duty power relays, 
UL listed (UL File E4364 r ) 

~ AC or DC operation - 25 amps 1 HP. 
SPOT, DPST·NO, and DPOT. 
o Size: SPOT - 2'12/1 X 2'12/1 X 2M,/I 

DPST·NO - 2'12/1 X 2'12/1 X 2%/1, 
DPDT ~ 3~,/I X 2'12/1 X 2%/1 

o Oversize silver a"oy~ gOld·flashed contactsJ rated at 25 
at l1S VAC or 28 VuC, resistive load, or 1 HP, AC. 
Heavy duty hinge·pin armature for long life and stability of 
operation. Screw type terminals and molded phenolic base. 

o Easy mounting: Two M,/I diameter clearance holes on 
1~8/1 centers. 

class 99 power relays 25 amp -
1 hp with 22 amp. aux. snap class 99D power relay 
switch • Size: 50 amps - SPST·NO·DM - 2 HP. 

41/2" x 2112" x 2%" I. Size: 
• Basic Class 99 relay 2'12/1 x 2'12/1 X 2M,/I 

equipped with SPOT 0 AC or DC 
snap switch. operation 

o DPDT Power 0 Oversize silver 
Contacts rated 25 alloy, gold· 
amps or 1 HP, SPOT flashed, 
snap switch rated contacts, 
22 amps. rated at 

o Availability of snap 50 amps 
switch increases at 115 VAC 
relay switching or 28 VDC 
capabilities. resistive 

• Panel or chassis load, or 2 HP. 
mtg.-Two M, dia. 
mtg. holes. 

• Screw terminals. 

class 995 space saver 
power relay 

class 995D space saver 
power relay 

25 amps - SPOT - 1 HP. 
• Size: 

2,¥s" x 2" x I1M6" 
o Power switching 

in small space. 
o One #6·32 tapped 

mtg. hole and 
locating boss. 

o AC or DC 
operation. 

o Screw terminals. 
o SPOT silver alloy, 

gold·flashed, 
contacts rated at 
25 amps or 1 HP. 

50 amps - SPST·NO·DM - 2 HP. 
• Size: 

2'12/1 x 2 x 1'~'" 
o 50 amp switching 

in small space. 
o Screw terminals. 
o One #6·32 tapped 

mtg. hole and 
locating boss. 

o AC or DC 
operation. 

class 998 power relays with blowout magnet 
for de arc-quenching 

10 amp. at 110 VOC - OPOT AC or DC operation 
Magnetic blowouts and the resulting extended DC 
switching capability enable the use of the Class 
99B in applications where larger relays are usually 
used. The net result is a significant reduction in 
size and cost. 

class 99D8 power relays with blowout 
magnet for de arc-quenching 

2'12" X 21/2" X 2M." 

20 amp. at 110 VOC - SPST·NO·OM AC or DC 
operation 
Magnetic blowouts with double make contacts and 
the resulting extended DC switching capability en· 
able the use of the Class 99DB in applications 
where larger relays are usually used. The net result 
is a significant reduction in size and cost. 

24VAC 5.66 
SPDT 115VAC laVA 5.68 

230VAC 5.86 

W99X·l 6VOC 18 5.42 
W99X·2 

~ 
SPDT 12VDC 70 2.0W 5.42 

W99X·3 24VOC 290 5.44 
W99X·4 110VOC 6000 5.83 

W99AX·8 ~ 24VAC 6.65 
W99AX·9 DPST·NO 115VAC laVA 6.67 
W99AX·1O 230VAC 6.8S 

W99X·9 6VDC 18 6.36 
W99X.1O ,!jj,\·DPST.NO 12VOC 70 2.0W 6.36 
W99X·11 \:'Y 24VDC 290 6.38 
W99X·12 110VDC 6000 6.77 

W99AX·4 _ 24VAC 8.43 
W99AX·S (uy DPDT 115VAC lOVA 8.43 
W99AX·6 . 230VAC 8.63 
W99AX·7** 440VAC 8.68 

6VDC 18 8.12 
DPDT 12VDC 70 2.0W 8.12 

24VDC 290 8.14 
110VDC 6000 8.53 

OPDT 115VAC 10VA 14.97 
t (Relay) 230VAC lS.18 

"W99AX·7 440VAC relay 'not UL Listed. 
tWith Aux. Snap Switch. 

W99AOX·l 24VAC - 5.64 
W99ADX·2 SPST·NO·DM l1SVAC - 10VA 5.64 
W99ADX·3 SO Amps 230VAC - 5.85 

W990X·1 6VDC 18 5.3S 
W990X·2 SPST·NO·DM 12VOC 70 2.0W 5.35 
W990X·3 50 Amps 24VDC 290 5.37 
W990X·4 110VOC 6000 5.74 

CLASS 99S 

W99SAX·1 SPDT 24VAC - 7.35 
W99SAX·2 25 Amps 115VAC - lOVA , 7.40 
W99SAX·3 at 115VAC 230VAC - 7.62 

W99SX·l 6VDC 18 7.11 
W99SX·2 SPOT 12VOC 70 2.0W 7.13 
W99SX·3 25 Amps 24VDC 290 7.15 
W99SX·4 at l1SVAC 110VDC 6000 7.47 

CLASS 99S0 

W99SAOX·1 SPST·NO·OM 24VAC - 6.26 
W99SAOX·2 50 Amps 115VAC - 10VA 6.34 
W99SADX·3 at 115VAC 230VAC - 6.S6 

W99SDX-l 6VDC 18 6.10 
W99SDX-2 SPST·NO·OM 12VOC 70 2.0W 6.10 
W99S0X·3 50 Amps 24VDC 290 6.14 
W99SDX·4 at l1SVAC 110VOC 6000 6:44 

'Resistance values ±10% measured at 250 C. 
tVoltage specified relays pull in at 80% of nominal or 

less for DC relays and 85% of nominal or less for AC 
relays, at 25°C. 

MAGNECRAFT R ELECTRIC COMPANY • 5575 NORTH I YNCH AVENUE • CHICAGO ILLINOIS 60630 • 13121 2825500 • TWX 9102215221 
() 

Vol.2 0 S26 CATALOG PAGES: (Vol.1°301 to 1-9721 (Vo1.2 0 301 to 20 11961 (Vo1.3 0 301 to 30 14201 eem/1973 



SEC. 4500 • RELAYS 

Ma.gneaJ:fa't~ mercury displacement power relays 

MOUNTING 
BRACKET _ 

COIL 

ELECTRODES 

I 

OUTER ENCAPSULATING 
TUBE 

INNER SWITCH CAPSULE 

CERAMIC CUP 

CONTACT TERMINALS 

FEATURES: 
• INERT HYDROGEN ATMOSPHERE FOR 

RAPID ARC-QUENCHING 
• 100% INSPECTED 
• DESIGNED FOR U.L. CSA APPROVAL 
• HERMETICALLY SEALED 

NOMALLY OPEN, COIL ENERGIZED: 

• MERCURY·TO·MERCURY CONTACTS 

• SILENT 
• ACCESSIBLE TERMINALS 

• HYBRID RELAY/SOLID STATE .PACKAGES 

COIL DE·ENERGIZED: 
The plunger floats high in the mercury pool causing 
the mercury level to drop sharply, thus breaking the 
liquid mercury contact. 

ALSO AVAILABLE FOR 
NORMALLY CLOSED OPERATION 

TYPE BSX·CUTAWAY VIEW 

Activated coil pulls' the magnetic plunger sharply 
dow~ward, displacing mercury from lower electrode 
reservoir sufficiently to flood the mercury·filled 
ceramic (alumina) cup surrounding the other elec· 
trade. The action produces a sharp, clean contact 
between the two mercury pools. 

"H'-POWER" 
armored shell 

miniature "MR" series 
20 AMPERES - 120 VAC 
(CSA Listed) 

MR·11 

"EM" series 
35 AMPERES - 120 VAC 
(UL and CSA Listed) 

EM·l11 

"HD" series 
60 AMPERES - 120 VAC 
(CSA Listed) 

'HD·l11 

High performance relays have hermetically sealed armored shells with ceramic lined electrode chamber, epoxy insulation. 
Similar to our standard mercury displacement relays, but with maximum reliability. Impervious to physical or thermal 
shock, moisture and dirt. Rated to switch loads up to 550 volts AC. Coils - 120 Vac, 60 Hz. Special coil voltage available. 
TYPE ASX 
MINIATURE ARMORED 
ENCAPSULATED 
POWER R ELA YS 
20 Amp - SPST or DPST 
TYPE BSX 
ARMORED ENCAPSULATED 
POWER RELAYS 
35 Amp-SPST - DPST -3PST 
TYPE CSX 
ARMORED ENCAPSULATED 
POWER RELAYS 
60 Amp - SPST - DPST - 3PST 
TYPE H 
ARMORED ENCAPSULATED 
POWER RELAYS 
100 AMPERES/120 Vac 
90 Amperes/240 Vac 

SPST - DPST - 3PST 

Type Description 
WASX·1 SPST·NO 
WASX·1 SPST·NO 
WASX·2 SPST·NC 
WASX·ll DP~T·NO 

WBSX·1 SPST·NO 
WBSX·1 SPST·NO 
WBSX·2 SPST·NC 
WBSX·ll DPST·NO 
WBSX·111 3PST·NO 
WCSX·1 SPST·NO 
WCSX·1 SPST·NO 
WCSX·2 SPST·NC 
WCSX·ll DPST·NO 
WCSX·111 3PST·NO 
WH·1 SPST·NO 
WH·ll DPST·NO 
WH·111 3PST·NO 

Rated 100A at 120 Vac or 12kW resistive load capacity. 
Coil operating current, .2S0A. Colis, 120 Vac, SO Hz. 

Dimensions: 6lf2"H x 3lf4"W X 3lf2"D 

Compact units capable of handling loads nearly twice that 
of equal size ordinary armature type units. Hermetically 
sealed, mercury·ta-mercury contacts. No contacts to pit, 
stick or corrode. Full 20 ampere rating (per pole) at 120 
Vac with Inductive or resistive loads. 

Coil current at 120 V, 60 Hz: 
WMR·l, ·2, .042A WMR·ll, .084A WMR·ll1, .120A 

Dimensions (H x W x D): 
WMR·1, 3lf2" x 171s" X 13/4" 
WMR·2, 4" x 1%" X 1%" 

WMR·ll, 4Vz" x 3" X 2"· 
WMR·111, 5" x 3lf4" X 2%" 

Rated 35A (per pole) at 120 Vac. Call operating at 120 
Vac 60 Hz: EM.l, EM·2, .050A; EM·ll, .120Ai EM·lll, .200A. 

Dimensions (H x W x Dj: 
WEM.l, 4lf2" X 2%" x 2%" 
WEM·2, 51fs" x 2%" x 2%" 

WEM·ll, 5%" x 3%" x 2lf2" 
WEM·l11, 6lf4" x 4" X 3%" 

Type WHD load rated 60A for 120 Vac and 35A for 230 
Vac, SO Hz. per pole. Coils - 120 Vac 60 Hz. 

Dimensions (H x W x D): 
WHD·l, Sif4" x 411 X 2%" 
WHD·2, 5lf4" x 4" X 2%" 

WHD·ll, 5%" x 4" x 2Vz" 
WHD-lll, 6lf4" x 411 x 3%" 

Coil Volts 
50/60 Hz Size 1·9 
120 VAC 3lf2" x B'e" x 13/4" $10.84 
240 VAC 3lf2" x 1%" X 1%" 10.98 
120 VAC 3lf2" x 171s" X 13/4" 11.18 
120 VAC 3lf2" x 3" X 21fs" 22.03 
120 VAC 51/2" x 2%" x 2%" 13.17 
240 VAC 5lf2"x2%"x2%" 14.07 
120 VAC 5lf2" x 2%" x 2%" 13.52 
120 VAC 6"x 3" x 2lf2" 24.30 
120 VAC 6" x 4" X 3lf4" 3S.70 
120 VAC 5lf2" x 2%" X 2%" 19.4D 
240 VAC 5lf2" x 2%" X 2%" 20.40 
120 VAC 5lf2"·x 2%" x 2%" 19.80 
120 VAC 6" x 3" X 2lf2" 31.S0 
120 VAC 6" x 4" X 3lf4" 45.20 
120 VAC 7lf2" x 4" X 3%" 67.73 
120 VAC 7lf2" x 6lf2" X 4" 135.45 
120 VAC 7·lf2" x Slf2" X 5lf4" 190.05 

Description 

Single Pole, N.O. 

Type Description 1·9 

WMR·1 Norma lIy Open, SPST $14.02 
WMR·2 Normally Closed, SPST 14.60 
WMR·ll 2·Pole, Both N.O. 25.99 
WMR·lll 3·Pole, All N.O. 37.38 

Type Description 1·9 

WEM·l Single Pole, N.O. $15.10 
WEM·2 Single Pole, N.C. lS.50 
WEM·ll 2·Pole, Both N.O. 29.20 
WEM·ll 3·Pole, All N.O. 42.40 

Type Description 1.9 

WHO·l Single Pole, N.D. $22.35 
WHO·2 Single Pole, N.C. 22.50 
WHD·U 2·Pole, Both N.D. 40.50 
WHO·ll 3·Pole, All N.O. 57.50 
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Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

Magnec~a-Ft® time delay relays 
solid state (hybrid) time delay relays Compact 

Size 
2'18 x 
1% X 
1318" 

W211ACPSOX·18 
W21lACPSOX·5 
W211ACPSOX·7 
W211ACPSOX-8 
W211CPSOX-10 
W211CPSOX·l 
W211CPSOX·3 
W211CPSOX·4 

W211ACPSRX·14 
W21IACPSRX·5 
W211ACPSRX-7 
W211ACPSRX-8 
W211CPSRX·9 
W211CPSRX·1 
W211CPSRX·3 
W211CPSRX·4 

CLASS 211CP 
• Size27/8 x 2318 x 13A". 
• OPOT 10 amp output contacts. 
• ±2% repeat accuracy. 

AOJustable delay up to 300 sec. 
8 or 11 pin octal style plug. 

• Solid state timing circuit. 
• Weight: 10 oz. approx. 

.2-1 Second $18.98 
1·10 Second 18.98 

opor 120 VAC 1·1SO Second 18.98 
2-300 Second 18.98 
.2-1 Second 18.98 
1·10 Second 18.98 

opor 24 VoC 1·180 Second 18.98 
2-300 Second 18.98 

Release Delay 
.2·1 Second 22.93 
1·10 Second 22.93 

OPOT 120 VAC 1·180 Second 22.93 
WD·12 2·300 Second 22.93 

.2·1 Second 22.93 
OPDT 1·10 Second 22.93 

WO-12 24 vee 1-180 Second 22.93 
2·300 Second 22.93 

CLASS 214CP 
Now in the size of a general 
purpose relay, Magnecraft has 
developed a fully adjustable 
solid state time ,delay relay. 

• Repeat Accuracy: ±2% at nominal voltage, 25¢C. 
• Contacts: OPOT, 5 amps at 28VOC or 115VAC, res. 
• Steady State Current: 20 mao 
• Mode of Time Delay: Delay on operate. 
• Convenient top screw driver time adjustment. 
• Reset and Recycle Time: Typically 100 ms. 
• Transient protection to twice input voltage for 8 ms. 
• Enclosure: Molded dust cover. 
• Mounting: Standard 8 pin octal style plug·in. 
• Weight: 3 oz. approx. 
• Polarity Protection (DC Models) 

Stock Con· Input Timing Price 
Part No. tact Volts Range 1·9 

W214ACPSOX·1 5amp 120VAC .3 to 30 sec. 22.33 
W214ACPSOX·2 OPDT 120VAC 3 to 240 sec. 22.33 
W214CPSOX·3 OPOT 24VOC .3 to 30 sec. 22.33 
W214CPSOX·4 OPOT 24VOC 3 to 240 sec. 22.33 

CLASS 211M 

W211MASOX·1 
W211MASOX·2 
W211MASOX·3 
W211MASOX·4 
W211MSOX·1 
W211MSOX·2 
W211MSOX·3 
W211MSOX·4 

• Size <lV2 x 4», x 11f211. 
OPOT 10 amp output contacts. 

• ±2% repeat accuracy. 
• Adjustable delay up to 300 sec. 

Mounting: Si,x Ut!' holes 
112" x 41/8" centers. 

• Solid state timing circuit. 
Weight: 10 oz. approx. 

.2·1 $25.79 
OPOT 120 VAC 1.0·10 25.79 

1.0·180 25.79 
2.0·300 25.79 

.2·1 25.79 
opor 24 VOC 1.0·10 25.79 

1.0·180 25.79 
2'.0·300 25.79 

TIME DELAY ON RELEASE 

W211MASRX·1 .2·1 $3D.37 
W211MASRX·2 OPOT 120 VAC 1.0·10 30.37 
W211MASRX·3 1.0·180 30.37 
W211MASRX·4 2.0·300 30.37 
W211MSRX·1 .2·1 30.37 
W211MSRX·2 OPOT 24 VOC 1.0·10 30.37 
W211MSRX·3 1.0·180 30.37 
W211MSRX·4 2.0·300 30.37 

doss 2 J 8, low cost panel - solid state timing - calibrated dial 

• Input Voltage: 120 VAC nominal ... DC input versions also 
available 

IN STOCK FOR IMMEDIAT~ DELIVERY 

Screw Terminals 

• Output Switching: Solder terminals; OPOT, 10 amps @ 120 
VAC 60 Hz resistive load, 1/4 horsepower ... Screw termin· 
als; spor 10 amps @ 120 VAC or 28 VOC resistive load 

• Contact Life: 25 million mechanical min ••.• 5 million at 
half load ... V2 million at full rated load 

Size 3~t!' x 2112" x 4" • Repeatability Accuracy: ±2% under fixed conditions and 
Quick :i~~:i use ... ±10% under voltage and temperature ex· 

~~~~erct or • Calibrated Dial Accuracy: ±1O% of full scale 
Terminals • Reset Time: 1/10 second during timing; 1/10 second after 

timing 
• Electrical Protection: Dielectric 1000 VAC RMS all contacts 

to case ... Input transients to twice nominal, input voltage 
Size 3~." x 2V2" x -3'J{," up to 8 milliseconds 

SLOW OPERATE 

Stock Volts DC Timing 

printed circuit mounting 
CLASS & 503PCSO CLASS 502PCSR & 503PCSR 

"External (Slow (Slow release) Part No. ± 15% Range Adjustment 

SPST·NO '(Form A) 

Prices 
1·9 

W502PCSOX·2 12 100 m sec. to 50Kohm/soc. $19.91 

Size 21/4 x 11!4 X 3/4" 
• 15 VA @ 1 amp SPST·NO, 10 VA @ 

.5 amp SPOT reed output contacts. 
• Repeat Accuracy: Slow release ±2%. 

Slow operate ±5% 
• Adjustable delay up to 5 minutes, 

uSIng a remote pot, or fixed resistor. 
• Printed circuit mtg. 

Encapsulated solid state timing circuit. 

100 sec. 
W502PCSOX-3 24 100 m sec. to 

100 sec. 
W502PCSOX-5 12 3 sec, to 5 min. 
W502PCSOX·6 24 3 sec. to 5 min. 

SPOT (Form C) 

W503PCSOX·2 12 100 m sec. to 
100 sec. 

W503PCSOX·3 24 100 m sec. to 
100 sec. 

W503PCSOX·5 12 3 sec. to 5 min, 
W503PCSQX·6 24 3 sec, to 5 min. 

class 3881D 

SDK ohm/sec. 19.91 

10K ohm/sec. 22.37 
10K ohm/sec. 22.37 

SOK ohm/sec. 21.86 

SOK ohm/sec. 21.86 

10K ohm/sec. 23.43 
10K ohm/sec. 23.43 

SLOW RELEASE 
Stock Volts DC Timing * External Prices 

Part No. ± 15% Range Adjustment 1-9 

SPST·NO (Form A) 

W502PCSRX·2 12 200 m sec. to SQK ohm/sec. $28.07 
100 sec. 

W502PCSRX-3 24 200 m sec. to SOK ohm/sec. 28.07 
100 sec. 

W502PCSRX-5 12 1 sec. to 5 min. 10K ohm/sec. 31.33 
W502PCSRX·6 24 1 sec. to 5 min. 10K ohm/sec. 31.33 

SPOT (Form C) 

W503PCSRX·2 12 200 m sec. to 50K ohm/sec. 30.02 
100 sec. 

W503PCSRX-3 24 200 m sec. to SOK ohm/sec. 30.02 
100 sec. 

W503PCSRX-5 12 1 sec. to 5 min. 10K ohm/sec. 33.29 
W503PCSRX-6 24 1 sec. to 5 min. 10K ohm/sec. 33.29 

"External ReSistor and/or sWitch, not furnished. 

solid state (hybrid) 
time delay relays 
class 2J3CP 

solid state (hybrid) time delay relay 

Size: 27/8 x 23Al X 13/4" 
OPDT 10 Amp output contacts. 
±1 % repeatability. 
Adjustable delay up to 300 sec. 

• 8 or 11 pin octal sty./e plug. 
Solid state timing circuit. 

• Immune to false operation. 
• Weight: 10 oz. approx. 
• Calibrated dial. 

lU, X 11%, X 1'%, 

Repeat Accuracy: ±3% at nominal voltage, 25°C 
• Contacts: OPOT 10 amps @ 28 VOC or 115 VAC, res. 

Immune to false operations 
Steady State Current: 20 ma @ 120 VAC, 75 ma 
@ 24 VOC 
Mode of Time Delay: Delay on operate 
Nominal Input: 120 VAC and 24 VOC 
Transient Protection: To twice input voltage for 
8 ms. Polarity protection (~.C. models) 
Reset and Recycle Time: Less than 100 ms. 
Mounting: Standard style plug·in or surface mount 
Enclosure: Molded dust cover 
Weight: 3 oz. approx. 

IN STOCK FOR IMMEDIATE DELIVERY 

Stock Part Input Time Mode Of Prices 
Number Voltage Delay Operation , .. 

W213ACPSOX·7 120 VAC ,. 10 Sec SloW Operate 37.61 

W213ACPSOX·9 120 VAC I ·180 Sec. Slow Operate 37.61 

W213ACPSOX·I0 120VAC 2·300 Sec. Slow Operate 37.61 

W213ACPSRX·4 120 VAC ,- 10 Sec Slow Release 43.79 

W213ACPSRX·6 120 VAC 1-180 Sec. Slow Release 43.79 
W213ACPSRX·7 120 VAC 2· JOO Sec. Slow Release 43.79 
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Magnec.zrart® 
solid state (hybrid) relays 
class 50 r QCP 

Size: 2'~Z x 1'~z" 
SPST·NO (1 form A) solid 
state output, reed 
triggered triac. 
Load rating: 6 Amps @ 
120 VAC RMS or 
200 VDC peak at 25°C. 
Surge rating: 100 Amps for 
.016 sec. 
Operate time: .003 sec. 
IC compatible. 
8 pin octal size plug·in. 

• Weight: 3 oz. approx. 

class 505QIC 
solid state relay 
dual-inline all solid state 
relay 

The Three·ln·One Relay: 
Switching, Latching, Timing 

dass 38855 
amplifier driven 
general purpose relay 

class r50 
thermal time delay relay 
2 amp NC or NO contacts - ±10% repeatability 

class r58 
high voltage relays ,. 
Up to 5000 Volts 

class 62 
ultra-sensitive relays 
1 amp. SPDT contacts 

special purpose relays 

class 50 r QPC 
Size: 2'14 x 11/4 X 3/4" 
SPST·NO (1 form A) solid 
state output, reed 
triggered triac. 

• Load rating: 3 Amps @ 
120 VAC RMS or 200 VDC 
peak at 25°C. ' 
Surge rating: 100 amps 
for .016 sec. 

• Operate time: .003 sec. 

Contact Load Rating: 0.7 amp at 30 VDC at 25°C. 
Case, maximum at any type of load 

Contact Combination: DPDT (2 form C) 
Sensitive Input Impedance: 50,000 ohms 
Switching Time: 50 microseconds max. 
Isolation Resistance: 30 x 10' ohms, minimum 
Typical Life: Greater than 1 billion operations 
Case Dissipation: 1.35 watts maximum 

Stock 
Part No. 

W505QICX·1 
W505QICX·3 

Must Operate 
Voltage 

2.5 VDC 
9.0 VDC 

Must Release 
Voltage 

1.1 VDC 
4.5 VDC 

New Super Sensitive solid state hybrid device allows 
full 10 amps switching with extremely low power 
(70 microwatts) control. 
A control voltage as small as 2.4 VDC will Signal the 
amplifier to energize the relay, provided the 24 VDC 
driver supply voltage is maintained. Relay drop out 
occurs when the control voltage decreases to 1.5 
VDC or less. 

SPECIFICATIONS: 
Driver Supply Voltage: 24 VDC +15% (applied to ter· 

minal A positive and B negative) 
Nominal Control Power: 70 microwatts at 2.4 VDC 
Nominal Driver Power: 1.5 watts 
Polarity Protection: Standard 
Transient Protection: Standard 
Operate Time: 12 ms. typical 

Efficient, low· cost units used in conjunction with 
various relays for delayed making or breaking of 
controlled circuits. Applicable wherever a time delay 
of 5 to 60 seconds is needed. Operating on the bi· 
metal thermal principle, these types are housed in 
unglazed porcelain, and are obtainable with either 
normally·open or normally·closed contacts. 

The Class 158 relay was developed especially for 
making and breaking high voltage circuits of low 
current capacities. Its excellent insulation charac· 
teristics will permit the relay to handle high volt· 
ages than relays of comparable size. A system of 
levers operating the armature provides the neces· 
sary wide gap for high voltage switching, but keeps 
the size of the relay to a minimum. The contact 
assembly is mounted on ceramic to insure high insu· 
lation plus strength and low energy loss. The 

The Class 62 is an ultra·sensitive, durable, dustlte 
and fully adjustable relay incomparable for use in 
any DC circuit restricted to a few thousandths of a 
watt power consumption. The counter·balanced arm· 
atur,e design permits excellent operation in any 
position. The transparent, molded plastic cover 
guards against dust or dirt reaching the contacts or 
other working parts - yet allows immediate visual 
inspection. The sturdy molded bakelite base has 
both screw and solder terminal connectors. and con· 
venient means of mounting is provided. 
Standard factory adjustment is 5 milliwatt sensitiv· 
ity and field adjustments are easily made by using 
the vernier screws. The silver contacts and spring 
tenion can be accurately and permanently set -
yet easily changed. 
Mounting Data: 2 holes '%4" dia. 

SEC. 4500 0 RELAYS 

• IC compatible. 
• PC package. 
• Weight: 2 oz. approx. 

INPUT V'C 
Stock SWitching Prices 

Part No. VOC Ohms Watts Cap~bil1ly 1,9 

W501QPC;(.l 1000 40 MW 3 Amps ((iJ 120 12.47 
WSOlOPCX·7 24 1500 400 MW 3Amps Ii/) 120 12.47 
W501QPCX·ll 1000 40 MW 3 Amps r(/l 240 13.03 
WSOlOPCX-17 24 1500 400 MW 3 Amos lit' 140 13.03 
W501QCPX·2 5 1000 40 MW 6 Amps «,i 120 15.92 
W501QCPX·5 24 1500 400 MW 6 Amps (iil 120 15.92 
W501QCPX·7 5 1000 40MW 6 Amps @ 240 16.63 
W501QCf>X·I0 24 1500 400 MW 6 Amps 6D 240 16.63 

Standby Voltage: Pin 7 and 4 
Input Coil: Pin 1 and 4 

Latching Jumper: Pin 6 and 2 
Slow Operate Capacitor: Pin 2 and 4 
Slow Release Capacitor: Pin 1 and 4 

AC Switching: Use bridge rectifier 

Ground Jumper: Pin 4 and 11 

Driver Supply 
Voltage 

(VDC) (MA) tContacts 
Prices 
1 ·9 

3.6 @ 45 
12 @ 45* 

1 amp 30 VDC 
750 MA 30 VDC 

25.68 
25.68 

Release Time: 25 ms. typical 
Temperature Range: 

Operate: -10°C to 55°C 
Storage: -54°C to 85°C 

Contact Combination: SPDT and DPDT as a standard 
Contact Rating: 10 amps at 28 VDC or 115 VAC 

resistive load 
Enclosure: Molded red dust cover 
Mounting: Standard plug·in or surface mount 
Weight: 3 oz. approx. 

Stock 
Part No. 

10 Amp 
Contacts 

Prices 
1 ·24 

W388SSCPX·1 
W388SSCPX·2 

SPDT Plug·ln 
DPDT Plug·ln 

$13.70 

W388SSCQX·1 
W388SSCQX·2 

SPDT Surface Mount 
DPDT Surface Mount 

14.15 

Mounting Data: 2 holes .154 dia. for 6·32 NC·2 
screws; 1%" centers. 

Stock 2 Amp Coil Prices 
Part No. Contacts Volts I Ohms 1·24 

W150ASOX·1 SPST·NO 115 VAC: I 7,500 3.96 
W150ASOX·2 SPST·NC 115 VAC 7,500 3.96 

Contacts: 2 amps reslsllve at 115 VAC or 28 VDC. 

specially designed contact assembly provides for 
minimum bounce. The 1/4" diameter silver cadmium 
oxide contacts will break up to 5000 V RMS at 200 
milliamps current. 

Stock 
Part No. 

W158HVX·1 
W158HVX·2 

Stock 
Part No. 

W62SCX·1 
W62SCX·2 
W62SCX·3 
W62SCX·4 
W62SCX·5 
W62SCX·6 
W62SCX-7 
W62SCX·8 
W62SCX·9 
W62SCX·10 
W62SCX·11 
W62SCX·12 

20 MA Coil 
Contacts Volts .1 Ohms 

SPDT DB·DM 24 VDC I 120 
SPDT DB·DM 110 VDC 3,000 

Coil 
Current 

1000 MA 
2.25 MA 
1.80 MA 
1.50 MA 
1.20 MA 
0.95 MA 
0.75 MA 
0.70 MA 
0.60 MA 
0.50 MA 

0.4 MA 
0.35 MA 

Ohms 

.005 
1,000 
1,600 
2,200 
3,500 
5,500 
8,700 

10,000 
14,000 
20,000 
30,000 
40,000 

Prices 
1·24 

25.02 
25.92 

Prices 
1·24 

11.33 
11.79 
11.79 
11.79 
11.99 
12.48 
13.42 
13.42 
14.41 
15.84 
15.84 
16.94 

Contacts: 1 amp resistive at 115 VAC or 28 VDC 
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Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES I CONTROLS. & DRIVES 

Magnsc:zrart@ telephone type relays 
class 33 
Sub-miniature 1114" .x ')10" X 1114" for DPDT 

1114" x 'Uo" x lUo" for 4PDT 

• DPDT ~ 4PDT, 5 amp contacts. 
• Hinge pin assures long life. 
• Telepho'ne type switching versatility. 

.• Fast operate and release time. 
• Rigid mount - Four 4-40 mtg. holes. 
• Weight: 1 oz. 

IN STOCK FOR IMMEDIATE DELIVERY 

class 33HS 
Miniature Hermetically Sealed 
to Allard Maximum 
Protection Against Severe Ambient Conditions. 

• Size: ')s', x l ')s', x l'U." 
• DPDT - 4PDT 5 amp contacts. 
• Telephone versatility and reliability. 
• High resistance to shock and vibration. 
• Widely used in military and civilian equipment. 
• .#4-40 three stud mtg. -

8 or 14 pin solder terminal header. 
• Weight: 3 oz. 

MagnElcJ:fs:Ft"' coaxial relays 
class • 20 class' 28 

• Size: l'~. x l'U. x 'H:l', less cables. 
• DC operation. 
• SPOT RF switching. 
• Sliver alloy, gold flashed contacts. 
• Rated 100 watts of RF power. 
• Impedance matched to 50 ohm cable. 
• VSWR 1.25:1 max from 0 to 470 MHz. 
• Cables: RG58A/U, 12" long. 
• Cables can be equipped with a wide selection of 

connectors on speCial order. 

CLASS 128 
Coaxial Relay with 10 amp 

DPDT Aux. Contacts 
• Size: 27111 x 2% x Hil'. 
• SPDT RF switching Silver alloy contacts. 
• Rated 100 watts of RF power. 
• Impedance matched to 50 ohms cable. 
• Equipped with std. UHF connectors. 
• VSWR 1.25: 1 max. from 0 to 500 MHz. 
• Operate Time: 25 ms. max. 
• Coaxial cavity, with removable 

plug, for contact inspection. 
• AC or DC operation. 
• Release Time: 25 ms. max. 
• 4:40 thd. - 4 mtg. holes. 

IN STOCK FOR IMMEDIATE DELIVERY 

lt6a.gn.ec.zra't~ antenna relays 

Contacts OIL 
Vo ts 'Ohms 

W33X237 6VDC 17 5.11 
W33X238 DPDT 12VDC 75 2.0W 5.11 
W33X239 5Amps 24VDC 280 5.16 
W33X240 HOVDC 6500 5.78 

W33X241 SVDC 17 6.91 
W33X242 4PDT 12VDC 75 2.0W 6.91 
W33X243 5Amps 24VDC 280 6.96 
W33X244 HOVDC S500 7.59 

CLASS 33HS 

W33HSXl77 DPDT SVDC 17 13.87 
W33HSX178 5 Amps 12VDC 75 2.0W 13.87 
W33HSX179 24VDC 280 13.92 
W33HSX180 1l0VDC 6500 14.56 

W33HSX181 4PDT 6VDC 17 17.48 
W33HSX182 12VDC 75 2.0W 17.48 
W33HSX183 5 Amps 24VDC 280 17.54 
W33HSX184 HOVDC 6500 18.23 

I Wl20X-14I 

'Resistance Values ±10% at 25°C. 
tVoltage Specified Relays pull in at 80% of nominal 
or less for DC relays and 85% of nominal or less 
for AC relays at 25°C. 

ttCurrent Specified Relays pull in at Specified Value 
or less. 

class 151 dpdt ~ kilowatt 10 amp. R.f. relays / ac or dc operation 
The Class 151 is designed specifically for Radio Fre
quency operation. The small size of this unit makes 
it ideal for use in compact sets where the load does 
not exceed 112 KW. High contact pressure is obtained 
through the use of long phosphor bronze springs. 
Low-loss handling of radio frequency energy is as
sured by the steatite insulation, and adequate spac
ing between contacts. This relay Is fast and positive 
in action and will operate in any position. Standard 
contact rating is 10 amps resistive at 115 VAC or 
28 VDC. 

Stock 
Part No. 

W151X-l 
W151X-2 
W151X-3 
W151AX-1 
W151AX-2 

10 Amp Coil 
Contacts Volts 

DPDT 6VDC 
DPDT 12VDC 
DPOT 24VOC 
DPDT 115 VAC 
DPDT' 115 VAC 
. . 

Mounting Data: 2 tapped holes; 6-32 NC-2; 2" centers. • With SPDT aUXiliary contacts 

Prices 
Ohms 1-24 

10 23.40 
40 23.40 

160 23.40 
400 25.80 
400 28.32 

class ISS rf relays /·15 amp. dpdt-I kilowatt 

3'%," x 2%" x 1'~2" 

The Class 155 relay is designed especially for heavy 
duty Radio Frequency transmitter antenna change
over, and high voltage switching applications. This 
relay is for fixed-station usage with a conservative 
rating of 1 KW. It is also ideal for switching indus
trial loads because of its 114" diameter sliver con
tacts and wide contact gap. The Class 155 relay 
is built. for easy connection to antenna lines and is 
available with auxiliary single pole single throw 
normally open contacts. Insulated with ceramic stea-

tite. Excellent wlpmg action of contacts assures 
flow of most minute currents for receiving positions. 
Mounting Data: 4 holes .157" dia.; clearance for 

6-32 screws. 
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SEC. 4500 • RELAYS 

Magnec~a£t'~) dual-inline package reed relay 81P 
(I form A) 

EPOXY MOLDED 
CONSTRUCTION 

class 17 I DIP 
- .500 amps 
Size: .750" x .260" x .275" 

SPST-NO 

Contact Load Rating: lOVA or;500 amps max. or 
100 VDC max. resistive 

Contact Combination: SPST·NO (1 form A) 
Operate Time: 500 microseconds average 
Contact Bounce: Less than 200 microseconds average 
Dielectric Withstanding Voltage: Across open con· 

tacts; 250 VDC min. Coil to contact; 750 VAC 
Contact Resistance: 150 milliohms average 
Insulation Resistance: 10" ohms min. 
Typical Life at Rated Load: 25 million operations, 

longer at reduced loads 
Mechanical Characteristics: Shock 100 g's: 1/2 sine 

wave, 11 milliseconds, Vibration 100 g's 10 to 
2000 Hz. 

Temperature Range: - 55°C to +85°C 

class 107DIP 
Size: .750 x .250 x .187 
Contact Load Rating: 3 VA at .110 amps max. or 28 
vac max. resistive 
Contact Combination: SPST·NO (1 form A) 
Operate Time: 200 microseconds typical 
Dielectric Strength between Contacts: 200 vac min. 
Contact Resistance: 200 milliohms average 
Typical Life at Rated Load: 10 million operations, 
longer at reduced loads 
Epoxy molded construction 

(2 form A) 

EPOXY MOLDED 
CONSTRUCTION 

class I 17D'P 
Size: .750 x .260 x .210 
Contact Load Rating: 3 VA at .110 amps max. or 28 
vac max. resistive 
Contact Combination: DPST·NO (2 form A) 
Operate Time: 400 microseconds iypical 
Dielectric Strength between Contacts: 200 VDC min. 
Contact Resistance: 200 milliohms average 
Typical Life at Rated Load: 10 million operations, 
longer at reduced loads 
Epoxy molded construction 

class I 17DIP 
Size: .750 x .260 x .210 
Contact Load Rating: 3 VA at .110 amps max. or 28 
VDC max. resistive 
Contact Combination: SPST·NC (1 form B) 
Operate Time: 200 microseconds typical 
Dielectric Withstanding Voltage between Open Con· 
tacts: 100 VDC min. 
Contact Resistance: 200 milliohms average 
Typical Life at Rated Load: 10 million operations, 
longer at reduced loads. Higher ratings up to .5 amp 
at reduced life 
Epoxy molded construction 

(I form C) 

EPOXY MOLDED 
CONSTRUCTION 

class I 18DIP 
Size: .750 x .260 x .210 
Contact Load Rating: 6 VA at .250 amps max. resistive 
Contact Combination: SPOT (1 form C) 
Operate Time: 500 microseconds typical 
Die lectric withstanding Voltage between Contacts: 
200 VOC min. 
Contact Resistance: 200 milliohms average 
Typical Life: 5 million at rated load. Longer at reo 
duced loads. Higher rating up to .5 amp at reduced 
life 
Epoxy molded construction 

class I 17DIP (I form A) 
Size: .750 x .260 x .210 

fg~~g1 ::::. ~:'~~f~e 10 VA at .250 amps max. or 

Contact Combination: SPST·NO (1 form A) 
Operate Time: 500 microseconds, typical 
Dielectric Withstanding Voltage between Contacts: 
200 VDC min. 
Contact Resistance: 150 milliohms average 
Typical Life at Rated Load: 25 million operations, 
longer at reduced loads. Higher rating up to .5 amp 
at reduced life 
Epoxy molded construction 

class 173DIP - 8-pin position 
free mercury wetted SPST-NO 
-.110 amps 
Size: .750" x .260" x .275" 
Contact Load Rating: 3VA or .110 amps max. or 28 

VDC max. resistive 
Contact Combination: SPST·NO (1 form' A) 
Operate Time: 500 microseconds average 
Contact Bounce: None, with diode suppressed coil 
Dielectric Withstanding Voltage: Across open con· 

tacts; 250 VDC min. Coil to contact: 750 VAC 
Contact Resistance:' 150 milliohms average 
Insulation Resistance: 10" ohms 
Typical Life at Rated Load: 20 million operations, 

longer at reduced loads 
Mechanical Characteristics: Shock 50 g's; '-h sine 

wave, 11 milliseconds, Vibration 50 g's 10 to 
2000 Hz. 

Temperature Range: - 38°C to + 85°C 

class 171DIP - B-pin DPST-NO 
- .110 amps 
Size: .750" x .260" x .275" 
Contact Load Rating: 3VA or .110 amps max. or 

28 vac max. resistive 
Contact Combination: DPST·NO (2 form A) 
Operate Time: 700 microseconds average 
Contact Bounce: Less than 300 microseconds average 
Dielectric Withstanding Voltage: Across open con· 

tacts; 200 VDC min. Coil to contact; 750 VAC, 
Between contact; 750 VAC 

Contact Resistance: 200 milliohms average 
Insulation Resistance: 10'0 ohms min. 
Typical Life at Rated Load: 10 million operations, 

longer at reduced loads 
Mechanical Characteristics: Shock 100 g'Si 112 sine 

wave, 11 millisecends, Vibration 100 g-s 10 to 
2000 Hz. 

Temperature - 55°C to +850 C 

class 171DIP - B-pin SPST-NC 
- .250 amps 
Size: .750" x .260" x .275" 
Contact Load Rating: 10 VA or .250 amps max. or 

100 VOC max. resistive 
Contact Combination: SPST·NC (1 form B) 
Operate Time: 400 microseconds average 
Contact Bounce: Less than 100 microseconds average 
Dielectric Withstanding Voltage: Across open con· 

tacts; 250 VOC min. Coil to contact; 750 VAC 
Contact Resistance: 150 milliohms average 
Insulation Resistance: 10" ohms min. 
Typical Life at Rated Load: 10 million operations, 

longer at reduced loads 
Mechanical Characteristics: Shock 100 g's; 112 sine 

wave, 11 milliseconds, Vibration 100 g's 10 to 
2000 Hz. 

Temperature Range: - 55°C to + 85°C 

class 172DIP - B-pin SPDT_ 
.250 amps 
Size: .750" x .26()1I x .275" 
Contact Load Rating: 8 VA at .250 amps max. or 

100 VOC max. resistive 
Contact Combination: SPOT (1 form C) 
Operate Time: 500 microseconds average 
Contact Bounce: Less than 200 microseconds average 
Dielectric Withstanding Voltage: Across open con· 

tacts; 250 VOC min. 
Contact Resistance: 200 mill i ohms ave rage 
Insulation Resistance: 10'0 ohms min. 
Typical Life at Rated Load: 10 million operations, 

longer at reduced loads 
Mechanical Characteristics: Shock 100 g's; 112 sine 

wave, 11 milliseconds, Vibration 100 g's 10 to 
2000 Hz. 

Temperature Range: - 55°C to + 85°C 

IN STOCK FOR IMMEDIATE DELIVERY 

! Contacts T~pical Internal 
and Max. 

Coil 
Power Clamp-

Stock I Contact Pickup R.· ing Prices 
Part No. 

W171D1P·1 
Wl71DIP-2 
Wl71DIP-3 
Wl71Dlp·4 

~~~~ 
Wl71Dlp·6 
WI71Dlp·7 
Wl71Dlp·8 
Wl71DIP·9 
Wl71Dlp·lO 
WIOlalp·! 
WI07DIP·2 
WI07Dlp·3 

~~~ WI070IP·5 
WI0701p·6 
WI07DI?-7 
WI070IP-B 
W1l7Dlp·l 
W117DIP-2 
WIl7DIP-3 

~~ W11701P-5 
W1l7DIP-£ 
W1l7DI?-7 

~~~~ 
W173DIP-2 
W173DIP-3 
Wl73DIP-4 
w1'73-01P-S 
W173DIP·6 
WI73DIP-7 
W17301p·8 

Stock 
Part No. 

W117DIP-9 
Wl17DIP-lO 
W117DIP-ll 
W1l7DIP-12 
WI7101P-2-1-
W171OIP-22 
W17IDIP-23 
;;;g.~!P~~~ 
Wl710IP-25 
WI71DIP-26 
WI710IP-27 
W17IDIP-28 

Ratings Voltage Volts Oitmst quired Diode· 1·24 

3.8 voe 5 200 125MW 2.80 
3.8 \lDC 5 500 50MW 3.18 
4,5 VDC 6 500 75MW No 2.80 

SPST·NO 
9.01/0C 12 500 290 MW 2.80 

18.0 VDC 24 2200 270MW 3.15 
1 Form A 3.8 VDC 5 200 125MW 3.39 10 VA 3.8 VDC 5 500 50MW 3.73 

4.5 VDC 6 500 75MW Yes 3.39 
9.0 VDC 12 500 290MW 3.39 

18.0 VDC 24 ~. 270MW 3.73 
3.81/DC 5 500 50MW 4.00 
4.5 VDC 6 500 75MW No 3.50 

SPST·NO 
9.0 voe 12 500 300 MW 3.50 

.~~~~~ ~- l~ ~~w 3.75 
1 FormA 

500 50MW 4.70 3 VA 
4.5 VDC 6 500 75MW Yes 4.20 
9.0 VDC 12 500 300 MW 4.20 

1B.O VDC 24 1200 500 MW 4.45 
3.B VOC 5 200 125MW 3.55 
4.5 VDC 6 200 IBOMW No 3.23 

SPST-NIJ 
9.0 VDC 12 500 300MW 3.23 

IB.O VDC 24 ~~~ ~,Q-~W 3.43 
1 FormA 

3.8 VOC 5 4.30 10 VA 125 MW 
4.5 VDC 6 200 180 MW Yes 3.92 
9.0 VOC 12 500 300MW 3.92 

IB.O VDC 24 1200 500MW 4.17 
3.8 VDC 5 100 250MW 6.25 
4.5 VDC 6 100 360MW No 5.98 

SPST·NO 
9.0 VDC 12 350 420 MW 5.98 

~~c ~ ~~ ~~w 6.16 
1 FormA 

3 VA 3.8 VDC 5 100 250MW 6.95 
4.5 VOC 6 100 360MW Yes 6.66 
9.0 VDC 12 350 420 MW 6.66 

18.0 VDC 24 1850 320MW 6.85 

OPST-NO 3.8 VOC 200 '125 MW 5.75 

2 jO~~ A ~:~ ~gg 12 ~ge '§~% ~~ No ~:~: 
DPST-"tfD ~Tv~r--~~-~ ~~~-~;ii~cl----f-i::'i:~;;:-
2 Form A 4.5 VOC 6 200 180 MW No 4.98 

3 VA 9.0 VDC 12 500 290 MW 4.9B 

2A ~~~~Wc-~-~ ~tH~-; * 
4.5 VDC 6 200 180 MW Yes 5.95 
9.0 VDC 12 500 290 MW 5.95 

18.0 VDC 24 2200 270 MW 6.1B 

'TillS diode prevents back flow of high voltage transients. 
tReslstance values =:10% measured at 25°C. 

Conta«:ts Typi«:al 
and Max. 

Coil 
Power 

Stock Contact Pickup 
ToitSrotii11sf 

Re· 
Part No. Ratings Voltage quired 

W117DIP-13 1 form B 4 VDC 5 500 50MW 
3 VA 

-5-c'oo illMW W}71DIP-ll 3.8 VDC 
Wl710IP-12 3.B VDC 5 500 50MW 
WlllDtP-13 4.5 VDC 6 500 75MW 
W17IDIP-14 SPST-NC 9.0 VOC 12 500 290MW 

~t* 1 Form B .-!.t~~~ ~~ 2200 ~~ 10 VA 5 200 125MW 
W1ll01P-17 3.8 VOC 5 500 50MW 
W17101P·18 4.5 VDC 6 500 75MW 
WlllDIP-19 9.0 VOC 12 500 290 MW 
WI71DIP-20 1B.0 VOC 24 2200 270MW 

! Contacts Typical 
and MaJ.. 

v~~ 
Power 

Stock I Contact Pickup R.' 
Part No. Ratings Voltage quiretf 

W1l8DIP-} 3.8VDC 5 200 125MW 
W118DIP-2 4.5 VDC 6 200 180MW 
WIl8Dlp·3 

SPDT 
9.0 VOC 12 500 300MW 

~ 1 Form C 
18.0 VDC 24 1200 

i~~ ~~ W11801P-S 6 VA 3,8 VDC 5 200 
WllBDIP·6 4.5 VDC 6 200 IBO MW 
W11801P-7 9.0 VOC l' 500 300 MW 
WllBOIP-8 18.0 VOC 24 1200 500MW 
WI72oIP-} 3.8 VDC 5 200 175MW 
Wl720lP-2 4.5 VOC 6 200 180MW 
Wl72oIP-3 

SPDT 
9.0 VDC 12 500 290MW 

~ 18.0 VOC 24 2200 270MW 
1 Form C 3.B VOC 5 200 175MW Wl720IP-5 

'VA W172DIP-6 4.5 VDC 6 200 180MW 
WI72DIP-7 9.0 VOC 12 500 290MW 
Wl72oIP-8 18.0 VOC 24 2200 270 MW 

ThiS dIOde prevents back flow of high voltage transients. 
tResistance values ±1O% measured at 25°C. 

lI!'!:ernal 
Clamp-

ing Prices 
Diode* 1-24 

No 4.35 

3.58 
3.78 

No 3.58 
3.58 

---~ 3.85 
4.05 

Yes 3.85 
3.B5 
4.04 

Internal 
Clamp-

ing Prices 
Diode" 1-24 

7.80 
No 7.30 

7.30 

-~-~ 8.50 
Yes 8.00 

8.00 
8.25 
5.25 

No 4.97 
4.97 
5.29 
5.60 

Yes 5.38 
5.38 
5.70 
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Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

mercury wetted relays 
class 137 MPC position-free mercury wetted reed relay 

Size: lIA> x '%, x % 
Conlact Load Rating: I Voll-amperes max_ al _100 amperes max_ or 

10 vee max. resistive 
Nominal Coli Power: 500 MW 
Operate and Release Time: .5 millisecond average 
Contact Bounce: None, with diode suppressed coil 
Dielectric withstanding Voltage between Contacts: 500 voe 

IN STOCK FOR 
IMMEDIATE DELIVERY 

Max_ COIL DC 
Contact Pickup 

Cat. No_ Combination Voltage Volts Ohms 
Price 
1-24 Dielectric withstanding Voltage between Contacts and Coil: 500 VAC, RMS 

Contact· Resistance: 100 milliohms average WI37MPCX-I 
SPST-NO 4.8 VOC 6 70 6_34 

Typical Life at Rated Load: 20,000,000 operations; longer at reduced loads 

Note: To Achieve Bounce-Free Operation Provide Diode Across Coil. 

WI37MPCX-2 
W137MPCX-3 

__ '_~r __ ec~a£t@ miniature dry reed relays 

(1 Form A) 9.6 voe 
19.2 voe 

12 300 6_34 
24 1100 6.34 

IN STOCK FOR IMMEDIATE DELIVERY 

class rOJM & r04M class JOJEP & J04EP 
Mlniature 

• 101M - SPST-NO- Miniature 1 x 112 X ~6" 1 x U6" dia. 
10 VA @ 0.5 amp. 10lEP - SPST-NO-
104M -SPOT- 10 VA @ _5 amp. 
3 VA @ .25 amp. 104EP - SPOT ~ 
In· line axial lead. 3 VA @ _25 amp. 

Molded bobbin. • In-line axial lead, 

Nom'. Power: 101M, 600 MW Encapsulated. 
104M, 500 MW_ Nom, Power: 600 MW. 

Ufe: 10 x IO' at rated load, • life, 10 x 10' at rated load. 
Weight: I oz, apprax, • Weight: 1 oz, approx, 

class JOJPC & J04PC class J 0 J MPC & J 04MPC 
Size 1 

SPST-NO or SPOT 
IVa x I))'~ x %" 

Size 2 
Size 2 3PST-NO or OPOT 

DPST-NO or DPDT 1Vsx 3U"x%" 
IV2x'}J'&xX," 

• 10lPC - 10 VA @ .5 amp. • 10lMPC - 10 VA @ .5 amp, 
• SPST-NO - DPST-NO. • SPST-NO or 3PST-NO. 
• I04PC - 3 VA @ .25 amp. 104M PC - 3 VA @ _25 amp. 
• SPOT, DPDT. SPOT or OPOT. 

Encapsulated -
Printed circuit mtg. 

Printed circuit mtg. -
low profile. 

Nom. Power: Size 1: 600 MW Nom. Power: Size 1: 500 MW 
Size 2, 900 MW. Size 2, 7ooMW. 

• Life: 10 x 10' at rated load. • life: 10 x 10' at rated load. 
• Weight: 1 oz. approx. • Weight: Size I: 1 oz. 

Size 2: 2 oz. approx. 

Magnea:paFt@ standard reed relays 
IN STOCK FOR IMMEDIATE DELIVERY 

class J 02M & J 03M 

Size 
21/a x '%'2X 1/2" 

• 102M - SPST-NO, 
IS VA @ I amp. 

• 103M - SPOT, 10 VA @ .5 amp. 

Size 1 
SPST-NO or SPDT 
21/4 x 2!-:J2 X 5/8" 

• 102PC-
15 VA@ I am 

• SPST-NO or OPST-NO. 
103PC -
10 VA @ _5 amp_ 

• SPOT or OPOT. 
• Encapsulated

Printed circuit mtg. 

Size 2 
DPST-NO or DPDT 
2t;4 x 11/4 X %" 

In·/ine axial lead. 
Molded bobbin. 

• Nom. Power: 300 MW, 
• Nom. Power: Size 1: 400 MW. 

• Life: 20 x 10' at rated IOdd, 
• Weight: 1 oz. approx. 

class J 02MPC & r 03MPC 
• 102MPC - 15 VA @ I amp_ 
• Size I, SPST-NO - Size 2, 3PST-NO

Size _1, 6PST-NO. 
• 103MPC - 10 VA @ .5 amp. 
• Size I, SPOT - Size 2, OPOT-

Size 3, 4POT. 
• Printed circuit mtg. - low profile. 

Size 2: 700 MW. 
life: 20 x 10' at rated load. 
Weight: Size 1: 1 oz. - Size 2: 2 oz. 

• ~~~·rorseo:MW~lSi~~03~r5W. Size 1 

Life, 20' 10' at rated load. S:: ~N~ 0: ~,:1,T 3Ps¥i~~ JPDT 
• ~~~g~~: 3Si~:. ~:ptrg:: - Size 2: 2 oz. - 2% x 1',,",. x 4~" 
*Resistance Values ±10% at 250C. 3% x 1% x 4'JtJI 

tl~~~~e~~ ~~:~\~:~ ~~~:~~ ~~Ill ii~ :~ ~~~iK!l~~m:1 o~r I!::~ for DC relays at 25°C. 

Stoek PlrtNI. Contacts IMA m. Pric:es14 

W1OIMX·l 6 /00 2.20 
WIOIMX·2 SPST·NO 12 250 2.25 
WIOIMX·3 .. 24 SOO 2.25 
WIOIMX·4 2S00 2.43 

WI04MX·l 6 100 5,63 
WI04MX·2 SPOT 12 250 5.68 
Wl04MX·3 .. 24 SOO 5,68 
WID4MX-4 2500 5.87 

WIOlEPX·5 6 65 3.80 
WIOlEP)(·6 SPST·NO 12 225 3,80 
WlOlEPX·7 24 1000 4.45 
WIOlEPX·8 5000 4.91 

SPOT 
6 65 7.74 

12 225 7.74 

"8 2. 1000 8.45 
SOOO B.98 

6 65 5.37 
SPST·NO 12 250 5.42 
Size 1 .... 2. 1000 5.52 

5000 5.96 

6 65 10.57 
SPOT 12 225 10.63 
Size 1 "8 24 1000 10.73 

5000 11.17 

6 40 7.51 
DPST·NO 12 ISO 7,54 
Size 2 "8 24 650 7,60 

5000 8.07 

WI04PCX·3 6 40 15,32 
WI04PCX·4 OPOT 12 ISO 15.35 
WI04PCX·5 Size 2 .. 24 6SO 15.41 
WI04PCX·6 5000 15.89 

6 70 3,60 
SPST·NO 12 300 3.60 

24 1100 3.63 
48 4300 3.77 

6 70 6.82 
SPOT 12 300 6_83 
Size 1 2. 1100 6.85 

48 4300 6.98 
6 50 6.75 

3PST·NO 12 22. 6.75 
Size 2 24 850 6.77 

48 3300 6.85 

6 SO 11.62 
OPOT 12 220 11,63 
Size 2 24 850 11.65 

48 3300 11.73 

4PDT 
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lVIagnec.paFt,i; reed relays 

IC compatible reed relays 
class/101M & 104M Nom. Power, 50 MW 

(Sensitive). SPST·NO, 101M - 10 VA @ 0.5 amp. max. resistive. 
SPOT, 104M - 3 V @ 0.25 amp. max. resistive. 
In-line Axial lead. 

life,S x 10' at rated load. 
Weight: 1 oz. approx. 

Molded Bobbin. 

class 10 I MPC & I04MPC 
SPST·NO 101MPC - 10 VA @ 0.5 amp. max. 
resistive. 
SPOT 104MPC -' 3 VA @ 0.25 amp. max. 
resistive. Printed Circuit ~ low Profile. 
Molded Bobbin and Steel Cover. 

class IOSMPC 
SPST·NO 0.1 VA @ 10 MA. max. resistive. 
Printed Circuit Mtg. - Low Profile. 
Molded Bobbin - Steel Cover. 

Nom. Power, 101MPC 50 MW. 
104MPC 80 MW. 

life: 5 x 106 at rated load. 
Weight: 1 oz. approx. 

Nom. Power, 300 MW. 
life, 10 x 10' al rated load. 
Weight: 1 oz. approx. 

Miniature Size 
21f4 x 112 X }f6" 

Mlcro·Miniature 
5!a x }{6 X l~'h/l 

class IOSEP 
SPST·NO 0.1 VA @ 10 MA. max. resistive. 
Encapsu lated-in-Line 

Nom. Power, 400 MW. ~::':;::::0 
life: 10 x 106 at rated load . ...-~- Micro-Miniature 
Weight: 1 oz, approx. .' !{6 x 1/4" dra. Axial Leads. 

class 10 I MPC low costl 
SPST·NO 10VA @ .5 amp. max. resistive. Nom. Pow, 500MW 
Printed Circuit Mtg. llf~: 5 x 106 at rated load. 
Molded Bobbin. Weight, I oz. approx. 

class I02MPC low costl 
SPST·NO 15VA @ 1 amp. 
Printed Circuit Mtg. 
Molded Bobbin. 

Nom. Pow, 500MW 
Life, 20x 10' at rated load 
Weight: 1 oz. approx. 

class I03CP plug-in mtg. 
10 VA @ 0.5 amp. max. resistive. 
OPOT or 3POT. 
8 or 11 Pin Octal Slyle Plug. 
Nom. Power, OPOT 500 MW - 3PDT 900 MW 
Life, 25 x 10' at raled load. 
Weight: 5 oz. approx. 

Magnetic latching reed relay 
dass 10 I I.MPC 
Uses no biasing magnet - no standby power 
SPS r 3 VA @ .010 amp. or28 VOC max. resistive. 
Double Wound Coil. 
Molded Bobbin and Sleel Cover. 
Printed Circuit Mounting·low Profile 
Intermittent Duty, 50% Duty Cycle, 4 min. max. on time. 
lite: 1 x 106 at rated load. 
Vibration and Shock Resistant. 

ttclass I031.CP plug-in mtg. 
Late h i ng -8 i-Stab Ie. 
SPOT 10 VA @ 0.2 amp. max. resistive. 
Single and Double Wound Coils. 
8 or 11 Pin Octa I Style Plug. 
Nom. Power, Single Coil 150 MW - Double Coil 300 MW. 
Life, 25 x 10' at rated load. 
Weight,S oz. approx. 

t t class I031.MPC 
Lalching·Bi·Stable. 
SPOT 10 VA @ 0.2 amp. max. resistive. 
Single and Double Wound Coils. 
Molded Bobbin and Steel Cover. 
Printed Circuit Mtg. - low Profile. 
Nom. Power, Single Coil ISO MW - Double Coil 300 MW. 
Life, 25 x 10' at rated load. 
Weight, 1 oz. approx. 

t t class 1331.MPC 
Latch i ng·B i·Sla ble. 
SPOT 50 VA @ 2 amp. max. resistive. 
Mercury Wetted Contacts. 
Single and Double Wound Coils. 
Molded Bobbin - Steel Cover. 
Printed Circuit Mtg. 
Nom. Power, Single Coil ISO MW - Double Coil 300 MW. 
Life, 25 x 10' at rated load. 

Miniature Size 
11/8 x 3/8 X 3/8 fI 

Small Size 
25/8 x 5/S X 2%2" 

Small Size 
25/8 x 3/4 X 4!i4fi 

SEC. 4500 • RELAYS 

IN STOCK FOR 
IMMEDIATE DELIVERY 

CLASS 101 MPC 

! W101MPCX.I04!SPST.NO! 4VOC ! 5 ! 450 ! 
CLASS 104MPC 

I W104MPCX·46 ! SPOT 4VOC ! 5 ! 300 ! 

4.331 

7.91 1 

COIL- DC Prices 

Siock Pari No. ;=:r'--:'''''Oh'''m'''s--l 1.24 

WI05MPCX·I 
WI05MPCX·2 SPST·NO 
WI05MPCX·3 

WI03CPX·7 
W103CPX·8 
WI03CPX·9 
W103CPX·IO 

WI03CPX·11 
WI03CPX·12 
WI03CPX·13 
W103CPX·14 

Stock 
Part No. 

W10ILMPCX·10 
WIOILMPCX·ll 
WIOlLMPCX·12 
WIOILMPCX·13 

WI03LMPCX·3 
WI03LMPCX·4 
WI03LMPCX·5· 
WI03LMPCX·6 
W103LMPCX·7 

WI03LMPCX·8 
WI03LMPCX·9 
WI03LMPCX·IO 
WI03LMPCX·1l 
WI03LMPCX·12 

WI33LMPCX·17 
W133LMPCX·18 
WI33LMPCX·19 
WI33LMPCX·20 
WI33LMPCX·21 

W133LMPCX·22 
WI33LMPCX·23 
WI33LMPCX·24 
W 133LMPCX·25 
W 133LMPCX·26 

COIL 
Con~ Min. Nom. Max. 
tacts VOC VDC VOC *Ohms 

RMV. 
4 5 6 9.2/80 

SPS 4 6 8 15/130 
10 12 14 65/525 
22 24 26 300/2000 

40 70 
- 6 250 

SPOT - 12 1000 _. 24 4000 
4 - 7000 

Double Wound Cools 

80 30/30 
6 120/120 

SPOT 12 460/460 
24 1800/1800 

3000/3000 

Single Wound Coils 

40 - 70 
- 6 250 

SPOT - 12 1000 
- 24 4000 

4 - 7000 
Double Wound Cools 

80 30/30 
6 120/120 

SPOT 12 460/460 
24 1800/1800 

3000/3000 

5.72 
5.74 
5.86 

Prices 
1·24 

9.66 

H~ 
7.42 
7.62 
8.41 

8.75 
8.75 
9.45 

10.54 

10.36 
18·~6 1 . 2 
10.57 
10.68 

11.79 
11.g1 
11. 9 
11.99 
12.08 

'Resistance Values ±10% at 25°C. tVollage Specified Relays pull in at 80% of nominal or less for DC relays at 25°C. ttSingle Wound Coil- Switches by reversing 
polarity. Double Wound Coil-Switchin. bv use of dual input. tCurrent specified relays pull·in at specified values or less. 

MAGNECRAFTR ELECTRIC COMPANY. 5575 NORTH LYNCH AVENUE. CHICAGO ILLINOIS 60630 • 13121282·5500 • TWX 9102215,22] 
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VOI.2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

Magnec:part® 

dass 131 NlPC 

Size 1 
SPST·NO 

11/a x 17);: x 318" 

28 VA @ I amp. max. resistive. 
Miniature. 
Mercury Wetted Contacts. 
Molded Bobbin and Steel Cover. 
Printed Circuit Mtg. -

Low Profile. 
Operating Position, Upright. 
Nom. Power, Size 1-500 MW, 

Size 2 - 700 MW. 
Life, SOx 10' at rated load. 
Wt. SIze I, I oz. - Size 2, 2 oz. 

Size 2 
OPST·NO 

lVa x 3%4 X 3/8" 

class 132N1PC & 133N1PC 

mercury wetted relays 

dass 131PC 

28 VA @ I amp. max. resistive. 
Encapsulated - Miniature. 
Mercury Wetted Contacts. 
Printed Circuit Mtg. -

Low Profiie. 
Operation Position, Upright. 
Nom. Power: Size 1-600 MW, 

Size 2 - 900 MW. 
Life, 50 x 10' at rated load. 
Wt. Size I, I oz. - Size 2, 2 oz. 

132M PC - SPST·NO - 50 VA @ 3 amp. max. resistive. Molded Bobbin and Steel Cover. 
133M PC - SPOT - 50 VA @ 2 amp. Nom. Power: 500 MW. 
Operating Position, Upright. Life, 50 x 10' at rated load. 
Printed Circuit Mtg. Weight: 2 oz. approx. 

IN STOCK FOR 
IMMEDIATE DELIVERY 

Stock COIL-DC 

part No. Contacts tVolts 'Ohms 

WI3IMPCX·2 6 70 
WI3IMPCX·3 SPST·NO 12 300 
WI3IMPCX·4 24 1100 
W131MPCX·5 48 4300 

W131MPCX·6 6 50 
W131MPCX·7 OPST·NO 12 220 
W131MPCX·8 24 850 
WI31MPCX·9 48 3300 

Stock COIL-DC 

Part No. Contacts ttMA tVolts 'Ohm, 

W131PCX·8 - 6 65 
W13IPCX·9 SPST·NO - 12 250 
W131PCX·1( - 24 1000 
W131PCX·11 8 - 5000 

W131PCX·12 - 6 40 
W131PCX·13 OPST·NO - 12 150 
W131PCX·14 - 24 650 
W131PCX·15 8 - 5000 
W132MPCX·1 140 30 
W132MPCX·2 - 6 70 
W132MPCX·3 SPST·NO - 12 250 
WI32MPCX·4 - 24 1000 
W132MPCX·5 - 48 4000 
W132MPCX·6 9 - 7000 
W133MPCX·1 140 30 
W133MPCX·2 - 6 70 
W133MPCX·3 SPOT - 12 250 
W133MPCX·4 - 24 1000 
W133MPCX·5 - 48 4000 
W133MPCX·6 9 - 7000 

Magnec:paFt'O) high voltage reed relays IN STOCK FOR 
IMMEDIATE DELIVERY 

PRICES 

1·24 

6.72 
6.80 
6.86 
7.33 

12.11 
12.16 
12.23 
12.53 

PRICES 

1·24 

8.80 
8.86 
8.98 
9.46 

1Ll5 
11.19 
11.25 
11.77 

g~ 
6.12 
6.12 
6.30 
7.01 
8.84. 
8.84 
8.84 
8.84 
9.03 
9.82 

r------.----~------~--~ 

class IOIVNI 

1 VA max. 
1,000 volts Peak @ 

.001 amp. max. resistive. 
SPST·NO - Hi·Voltage. 
In·Line Axial Leads. 
Molded Bobbin. 
Nom. Power 600 MW. 
Life, I x 10' at rated load. 
Weighf, I oz. approx. 

dass I02V 

5.000 volts Pea k or 50 VA or 3 amp. 
max. resistive. , 
SPST·NO or SPST·NC. 
Solder Terminals. 

Miniature 
1 x 1(2 X Yl6" 

Nom. Power, SPST·NO - 500 MW, SPST·NC - 225 MW. 
Life, 10 x 10' at rated load. 
Weight: 3 oz. approx. 

class 101 V NlPC 

1 VA max. 
1,000 volts Peak @ .001 amp. 
max. resistive. 
SPST·NO - Hi·Voltage. 
Printed Circuit Mtg.-

Low Profile. 
Nom. Power, 700 MW. 
Life, 1 x 10' 

at rated load. 
Weight, 2 oz. approx. 

class I02HV & 
J02UHV 

Molded Case - Encapsulated. 
102HV - 10,000 volts Peak 

@ .001 amp. max. resistive. 
102UHV - 20,000 volts Peak 

@ .001 amp. max. resistive. 
SPST-NO - Hi-Voltage. 
102HV Solder Terminals-

102UHV 6" Coil Leads. 
Nom. Power, 1.5 W. 
Life, I x 10' at rated load. 
Weight, 2 oz. approx. 

Miniature 
11/8 x 3%4 X 3/a 1/ 

Magnec:part® power reed relays 

dass I02RNlPC 

100 VA @ 3 amps max. 
resistive. SPST-NO. 
Printed Circuit Mtg. -

Low Profile. 
Molded Bobbin and 

Steel Cover. 
Nom. Power, 

500 MW. 
Weight, 1 oz. approx. 

'Resistance Values ±IO% at 25°C. 

IN STOCK FOR IMMEDIATE DELIVERY 

Small 
25/8 X 3/4 X 4Ui' 

class I02RNI 

100 VA @ 3 am~s max. 
resistive. 

SPST·N-O. 
Molded Bobbin. 
In·Line Axial Leads 
Npm. Power: 500 MW. 
Weight, I oz. approx. 

tVoltage Specified Relays pull in at 80% of nominal or less for DC 
relays at 25°C. 

ttCurrent Specifi~d Relays pull in at Specified Value or less. 

Stock Part No. 

WI01VMX·1 

W101VMX·2 

W101VMX·3 

W101VMX·4 • 

W101VMPCX·l 

W101VMPCX·2 

W101VMPCX-3 

W101VMPCX·4 

W102VX·49 

WI02VX·50 

W102VX·51 

WI02VX-52 

WI02HVX·1 

WI02HVX·2 

W102HVX·3 

WI02UHVX·I 

WI02UHVX·2 

WI02UHVX-3 

Contacts 

SPST·NO 

9 

SPST·NO 

SPST·NO 

SPST·NO 

SPST·NO 

100 

12 250 

24 500 

2500 

50 

12 220 

24 850 

48 3300 

6 70 

12 250 

24 1000 

48 4000 

25 

12 100 

24 400 

25 

12 100 

24 400 

Stock COIL - DC Nominal 
Part No. Contacts tvolts 'Ohms Power 

W102VX·55 SPST·NC 24 2900 225mw 

COIL- DC 
Stock Part No. Contacts *MA ItVoltsl'Ohms 

WI02RMPCX·I 6 70 

WI02RMPCX·2 SPST·NO 12 250 

WI02RMPCX·3 24 1000 

WI02RMPCX-4 48 4000 

WI02RMX·5 6 200 

WI02RMX·6 SPST·NO 12 500 

WI02RMX-7 3·amps. 24 2000 

WI02RMX·8 48 5000 

Prices 
1-24 

11.45 

11.47 

11.48 ' 

11.68 

12.50 

12.57 

12.60 

12.83 

14.37 

14.42 

14.47 

14.86 

20.87 

20.87 

20.87 

35.30 

35.30 

35.30 

Prices 
1·24 

17.60 

Prices 
1-24 

8.26 

8.27 

8.33 

8.59 

4.39 

4.43 

4.55 

4.76 

MAGNECRAFTIRJ ELECTRIC COMPANY. 5575 NORTH LYNCH AVENUE • CHICAGO, ILLINOIS 60630 • (3121 282-5500 • TWX 910·221·522] 
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o RELAYS 

MATRIX ceAXIAL 
SYSTEMS CORPORATION 
9411 Lurline Avenue • Chatsworth, California 91311 SWITCHING 
(213) 882·2008 SYSTEMS 

MODULAR ASSEMBLY 

.. Computer controllable 

* BCD input 
.. TTL/OIL compatible 

Decodes 200 switchpoints 
.. 16 bit parallel input 

Expandable 

SERIES LOGIC MODULE 

Controls 2-20 switchpoints 
TTL/OTL compatible 

* X - Y addressable 
28 VDe control output 

* Latching 
* J - K flipfiops 
.. Hu gate driven 

CROSS STRAPS INT~RCONNECT 
COAXIAL RELAYS TO FORM 
CROSSBAR CONFIGURATION. 

.. 2-20 throws 
106 dB isolation@100MHz 
100 watt switching 

.. DC-300 MHz 
* Switched shield 

Self terminating 
50 or 75 ohm 

* Machined housing 

PUSH·ON CROSS STRAP 

9100 SERIES 

9200 SERIES 

9300 SERIES 

TWO WIRE AUDIO RELAY MODULE 10 X 10 VIDEO RELAY MATRIX PROGRAMMABLE COAXIAL 
ATTENUATOR 

MODEL 6157 

FEATURES: 
Programmable 
Two pole-twenty throw 
Contains four independent 
two pole, five throw relays 

* Dry reed or mercury wetted 
contacts available 
Independent control 

* Compatible with 6100 series 
latching and drive module 
May be connected in a 2 x 10 
or 4 x 5 matrix configuration 

* Reed switches easily accessible 

MODEL 6160 

FEATURES: 
Any of ten inputs may be 
connected to any of ten 
outputs 
Computer programmable 

.. Random addressable 
LowVSWR 

.. Signal circuits isolated from 
control circuitry 
SWitchpoints individually 
field replaceable 

* Stripline construction 
.. SMA connectors 

MODEL 6152 

FEATURES: 
'0 - 63 dB Range 
One dB steps -.5 dB optional 
Pure six bit binary control 
Low VSWR 
Continuous shield continuity 
Signal circuits isolated from 
control circuitry 
Attenuator elements field 
replaceable 
Compatible with 6100 series 
latching logic 

10 X 10 X 2 LEVEL AUOIO RELAY RADIAL RELAY R.F. ROTARY SWITCH 
MATRIX 

FEATURES: 
* Random access 

Balanced switching 
Flexible-format 
1 ms switching 
Scanner capability 
Programmable 

* DC -100 KHz 

MODEL 6210 

FEATURES: 
10 throws 
Matched port to port 
delay 
LowVSWR 
5 VDe control 
50 ohm 

* Machined housing 
* Coaxical construction 

SMA connectors 

MODEL 6172 

FEATURES: 
Two throw 
Center off 

* Self terminating 
* 50 or 75 ohm 

Hermetically sealed 
contacts 

* Panel mount 
* BNC connectors 
* LowVSWR 
* High Isolation 

Matrix Systems Corporation manufactures a variety of Switching Devices. Whether you are Switching VH F, Video, Pulse or AudiO or 
your control requirements are programmable ·or manual. Give. us a call. We specialize in specials. (213) 882·2008 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645·9200 (IN N. Y. STATE CALL COLLECT (516) 294·0990) 
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Introducing 

O.l.A.L. EEM: 
Your Instant Source of Product Information 

One swift, toll-free call is all it takes. 

Dial 800-645-9200 
Or, in N. Y. State, call 516 - 294-0990 collect. 

Immediately, our technical operators will tell you where 
you can find the products and services you need. They 

will provide you with the name of the supplier in your area, 
and direct you to the appropriate white pages of EEM 

for additional product catalog data. 

This vital information is yours, 
at absolutely no cost. 

It's a service of the EEM System: 
Keeping you better informed. 

United Technical Publications 
645 Stewart Ave., Garden City, N. Y. (516) 248-9700 



SEC. 4500 - RELAYS 

THE TOTAL RELAY COMPANY 
We're relay people. Industrial relays? We build 'em! Mercury wetted! We build 
'em! Time Delays and Coaxial Crystal Cans? We build those, too! And many 
more special application relays. We know relays. We understand relays. We 
solve relay problems. Let us prove it. Midtex, the Total Relay Company. 

FOR CURRENT SOURCE DATA CALL TOLL-FREE 800·645·9200 (IN N. Y. STATE CALL COLLECT (516) 294·0990) 

MERCURY",.'WETTED'RE s 
TYPE 155 TYPE 159 

U/L Recognized 1 PDT 1 PDT 
1,2, & 3 PDT Form C or D Form C or D 
5 & 10 amp 2amp 2amp 

6 to 240 VAC 
5 to 48 VDC 0.28 to 120 VDC 0.28 to 120 VDC 

6 to 110 VDC 1 & 2 Coils 1 & 2 Coils 

Open and Dust Cover 
Bi-Stable Bi-Stable Dust Cover 0.340" High 

Monostable Monostable 1-7/16"xl-17/32"x 180:1A"xl.2"xO.34" 
2-9/32" 181 :1.1"xl.2"xO.34" Polar Polar 

Solder, Plug-in, 
Wire-wrap, 3/16" Printed Circuit .040" PCB Pins .025" PCB Pins 
Quick Disconnect 

TYPE 6711-0020 'Trademark Gardner Denver Co. TYPE 670-0034 

First in the Industry. 
Specifically designed for the 
4 PDT 3 Ampere Type 156 Relay. 

NUMBER OF TERMINALS 
14 

TERMINAL SIZE 
.031 "x.062"xO.75" 

NUMBER OF WRAPS (Max.) 
3 

SOCKET BODY 
U/L Approved G.P. Phenolic 
MOUNTING CENTERS 
1.3" (2-0.16" D.A. Holes) 

ACCEPTS 
20 to 26 AWG Solid Leadwires 

1 to 3 PDT, 10 amp, 
120/240 VAC 

Plug-in, Solder 
or Screw 

Delay on Operate 
Delay on Release 

Repeat Cycle Timing 

0.1 to 1 sec., 1-100 
1 to 10 sec., 1-300 

2% at nom. volt. 
10% over range. 

-40° F. to +150°F. 

eem/1973 

TYPE 156 

U/L Recognized 
1,2,3 & 4 PDT 

Low Level to 3 amp 

6 to 240 VAC 
6 to 110 VDC 

Dust Cover and 
Hermetically Sealed' 
1.109"x.859"xl.281" 

Solder/ Plug-in, 
Printed Circuit, 
#78 Taper Tab 

1 to 2 PDT, 10 amp 
120/240 VAC 

Plug-in, solder 
3/16" QDC 

Delay on Operate 

1 to 100 sec. 
3 to 300 sec. 

3% at nom. volt. 
10% over range. 

-40°F. to +150°F. 

TYPE 157 

6 to 240 VAC 
6 to 110 VDC 

Open and 
Dust Cover 

1.525"xl AO"xl.905" 

Solder/Plug-in, 
3/16" Quick 
Disconnect 

First in the industry. 
Specifically designed for the 

3 PDT 5 & 1 0 Amp Type 157 Relay 
and 613 Time Delay. 

NUMBER OF TERMINALS 
11 

TERMINAL SIZE 
.031 "x.062"xO.75" 

NUMBER OF WRAPS (Max.) 
3 

SOCKET BODY 
U/L Approved G.P. Phenolic 
MOUNTING CENTERS 

1.687" (2-.170" Dia. Holes) 
ACCEPTS 

20 to 26 AWG Solid Leadwires 

DPDT 
30 amps @ 240 VAC 
1 H.P. @ 12/240 VAC 

6 to 125 VDC 
6 to 480 VAC 

Screw, v." QDC 

INC 0 R P 0 RAT ED 

10 STATE STREET, MANKATO, MINNESOTA 56001 
PHONE (507) 388-6286 TWX 910-565-2244 

See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2- 837 



ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

Contact Ratings (max.) 
Voltage 
Current (switch) 
Current (carry) 
Power (D.C') 
Power (A.C. suppressed) 
Resistance (initial) 
Peak breakdown voltage 

Operating Parameters 
Pull·in (specify range) 
Drop·out (specify range) 
Operate speed 
Release speed 
Closure rate (maximum) 
Temperature range 
Insulation resistance 
Capacitance 
Shock 
Vibration 

Life and Reliability 
(End·of·Life criteria: contact 
loss of 500 MV max. for Rated 
and Intermediate Loads, 100 
MV max. for Low Level Load, 
50 ohms max. for Dry Circuit 
Loads.) 
Rated Power Load - Life 
Intermediate Load - life 
Low Level Load - Life 
Dry Circuit Load - Life 

Miniature 
Dry Reed Switch 

69-2421 

.IOO~~.750~ 

100 VDC, 150 VAC 
.5 amp 
3 amps 
15 watts 
25 VA 
200 milliohms 
300 volts 

17.5 to 62.5 ampere·turns 
approx. 1/2 of pull·in 
1 msec (inci. bounce) 
0.1 msec 
2000 Hertz 
- 55°C to + 150°C 
1012 ohms min. 
0.5 picofarad 
200G max, 11 ± 1 msec 
30G max@Oto1700Hertz 

20 X 106 

100 X 106 

100 X 106 

500 X 106 

RF Miniature 
Dry Reed Switch 

69·2721 

~'250"=-i 

.IOO~I-.BI5"--l 

28 VDC 
0.010 amps 

0.3 watts 

200 milliohms 
300 volts 

25 to 80 ampere·turns 
close differential 
1.5 msec (incl. bounce) 
0.1 msec 

-55°C to + 150°C 
1010 ohms min. 
0.5 picofarad 
200G max, 11 ±lmsec 
30G max@Oto 1700 Hertz 

Subminiature 
Dry Reed Switch 

69·2821 

~'.OOO":--1 

.070,~t:J 

28 VDC 
0.110 amps 
1.5 amps 
3 watts 
3VA 
200 milliohms 
200 volts 

7.5 to 32.5 ampere·turns 
approx. 1/2 of pull·in 
0.5 msec (incl. bounce) 
0.1 msec 
2000 Hertz 
-55°C to + 150°C 
1010 ohms min. 
0.2 picofarad 
100G max, 11 ±1 msec 
20G max@Ot04000Hertz 

1 X 106 

50 x 106 
50 X 106 

50 X 106 

Standard 
Dry Reed Switch 

69·4321 
I -L 3.'50" I 
=[ :t ' 
.20l:~10938"------l ~.500'~ 

150 VDC, 250 VAC 
1.5 amps 
6 amps 
25 watts 
40 VA 
50 milliohms 
500 volts 

40 to 150 ampere·turns 
approx. lh of pull·in 
2.5 msee (inel. bounce) 
1.0 msec 
400 Hertz 
-55°C to +150°C 
109 ohms min. 
1.5 picofarads 
100G max, 11 ±1 msec 
30G max @ 0 to 600 Hertz 

20 X 106 

100 X 106 

100 X 106 

500 X 106 

All above switches have Form A (SPSTNO) contact arrangement, rhodium contact material, dry inert gas atmosphere. 
Termination is solderable or weldable for all except No. 69·2721 which is solderable only. 

SSR MODULE 

SPECIFICATIONS 

The new 930 series hybrid solid 
state relay module. Provides com
plete isolation between a low con· 
trol power input and a high power 
load. Compatible with TTL logic. 
Can be used to switch inductive, ca· 
pacitive, tungsten or resistive loads. 

Control Voltage (nominal) 5·48 VDC 

Load Voltage (maximum) 200 or 400 Volts (peak) 

Load Current (maximum) 10 amps AC 

Life up to 500 x 10' operations 

Size 2.63"L x 1.52"W x .850"H 

DIP REED RELAY 

SPECIFICATIONS 
Current (switch) 
Voltage 
Power (DC) 
Life 
Configuration 

The new 814· series 14·pin dual-in· 
line relay for high density packag
ing. Epoxy molded unit is auto· 
matically insertable and fits IC 
sockets. Comes as standard prod· 
uct in 1A with nominal coil voltage 
of 5, 6, 12 or 24 volts, options 
available in 2A, 18 and 1C (true 
form) packages. 

0.110 amps 
28VDC 
3 watts 
up to 50 x 10' operations 
.100 x .300 pin centers 

wabash Write for details and design assistance 
Vol.20838 CATALOG PAGES: (Vol.1°301 to 10972) (Vo1.203D1 to 201196) (Vo1.3·301 to 301420) eem/1973 



END (TYP.) AND SIDE VIEWS AVAILABLE CONTACT FORMS 
lA 
2A 
3A 
4A 
5A 
IB 
2B 
lAIB 

~l"f""~ 
.100-1-1 ~ -. I I 
\TYP:) L.025 SQ, (TYP.) I----I.ooo---l 

lA 
2A 
3A 
4A 
5A 
IB 
2B 
lAIB 

lA 
2A 
3A 
4A 
5A 
6A 
IB 
2B 

1*1 ~".O~ 

11]'''[[; J ~.125 
.IOO-H \ ~ I I I I 

(TYp.) L,ols x .022 (TYp.) .10++--.900--1-1-.10 

lA 
2A 
3A 
4A 
5A 
6A 
IB 

f------ *---j 

~ .ISOt..-l .045 X .0231Typ0 
(TYP.) 

2B 

lA 
2A 
3A 
4A 
5A 
6A 
SA 
12A 

lA 
2A 
3A 
4A 
5A 
6A 
SA 

r-*-----J t*1----'·mO"."-'o--41 

I I JO" I I 
u u u u u u u u .,,' ""0 ----------n'U 
i:~t '-.025 SO. (HPJ --, 11----- I 

12A 
lA 

lA2B 
lAIC(2AIB) 
2AIB 
IBIC(1A2B) 
2A2B 
2C (2A2B) 
lC 
2C 

lA2B 
lAIC(2AIB) 
2AIB 
IBIC(IA2B) 
2A2B 
2C (2A2B) 
lC 
2C 

lAIB 
lA2B 
lAlC(2AIB) 
2AIB 
3AIB 
3A2B 
4AIB 
IBIC(IA2B) 

lAIB 
lA2B 
lAIC(2AIB) 
2AIB 
2A2B 
3AIB 
3A2B 
4AIB 

IB 
2B 
lAIB 
lA2B 
lAIC(2AIB) 
2AIB 
2A2B 
3AIB 

IB 
2B 
lAIB 
lA2B 
lAIC(2AIB) 
2AIB 
2A2B 
3AIB 

3C 
lA(mag.latch) 
2A(mag.latch) 

3C 
lA(mag.latch) 
2A(mag.latch) 

lC 
2C 
3C 
4C 
lA(mag.latch) 
2A(mag.latch) 

4A2B 
IBIC(IA2B) 
IC 
2C 
3C 
4C 
IA(mag.latch) 
2A(mag.latch) 

3A2B 
4AIB 
5A2B 
IBIC(IA2B) 
IC 
2C 
IA(mag.latch) 
2A(mag.latch) 

3A2B 
4AIB 
5A2B 
IBIC(IA2B) 
lC 
2C 
lA(mag.latch) 
2A(mag.latch) 

tRecognized under the component program of Underwriters' Laboratories, Inc. 
+This relay is listed by the Canadian Standards Association as certified. 

'Variable dimension depending on series and contact configuration. (Range: 
832 Series: .445 to 1.20; 822 Series: 0405 to .780; 823 Series: .465 to .855; 
824 Series: .382 to .882; 842 Series: .645 to 3.030; 843 Series: .700 to 
3.080 inches.) 

CONTACT RATINGS For miniatures, see pre
ceding page reed switch part number 69-2421; 
for standards see reed switch part number 
69-4321. 

LIFE AND RELIABILITY For Miniatures see 
preceding page reed switch part number 
69-2421; for standards see reed switch part 
number 69-4321. 

NPE/New Product Engineering, Inc. 
A subsidiary of Wabash MagnetiCS, Inc. 

OPERATING 
PARAMETERS 
Temperature: 
Shock: 
Vibration: 
Insulation 

resistance: 
Capacitance: 

MINIATURE 
-SsoC to +lOsoC 
200G max, 11 ± 1 msec 
30G max @ 0 to 1700 Hertz 

1012 ohms min 
.S picofarad 

wabash 
eemj1973 See YEI,LOW SECTION for Local Sales and Distributors' Offices 

STANDARD 
-SsoC to +lOsoC 
100G max, 11 ± 1 msec 
30G max@ 0 to 600 Hertz 

1012 ohms min 
1.S picofarads 

See our expanded line of 
mercury wetted contact 
relays ... next page ~ 

Vo1,2-S39 



ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

SERIES 5501/5101 

STEElCOVER~C531"j~ 
PAINTED .g~i; .4" 

L U 
t 

SHIelD PI~ .025" DI;;-L .125"OA .09" 

~'T~ 0."" . + T'''''" 
'~lJ 

o 0 ,E>- 1" 
lelo/~t 
1-1 1-0'.093" 

OIALl YL .187"..j ~ 
PHTHALATE 8ASE --I .375" I---

SERIES 5504/5104 

""''"''"~] PAINTED --r 
031" .625" MAX . L .468" MIN 

t Ll 
,040" DIA. TINNED COPPER L.125"STD 
WIRE PINS 

D:I'-l 
lIte e--l U~ e~~2 

2'062"L I J 
OIALLYl :1.2" ,-I .1" 

PHTHALATE BASE . ~.4"~ 

SERIES 5505/5105 

STEEL COVER 
CAD. PLATED 

t::====::~; t AND LACQUER 

.744" 

'~;=;;==lPLJ 
.040" OIA 
PINS 

n~ 0:h 
.2" I 

'U. ,'. ,J 
I J ;[.:.28 •••• 1 .3" f--

DlALlVL ~ ~ 
PHTHALATE BASE 

SERIES 5523/5123 SERIES 5524/5124 SERIES 5131 SERIES 5132/5133 

~.~ '0' 1.282" .... L.J. ~.~ '0' 1.282" .... L.,l 

8·PIN OR 11·PIN 
TUSE BASE* 

(:o:i 'r::!" ~ ... t 

k: --*-

SERIES CONTACT FORM TYPE 

5501 1C 
P. C. Mount 

5101 10 
5504 1C 

P. C. Mount 
5104 10 
5505 2C 

P. C. Mount 
5105 20 

5523 1C 
Plug-In (8 pin base) 

5123 10 

5524 1C 
Plug-I n (8 pin base) 

5124 10 

5131 Heavy Duty 10 Plug-In (8 pin base) 

5132 Heavy Duty 20 Plug-In (8, 11 or 
5133 Heavy Duty 3D 14 pin base) 

NPE/New Product Engineering, Inc. 
A subsidiary of Wabash Magnetics. Inc. 

ADJUSTMENT (COIl) 

Single or Dual Wound 
Single Side or Bi·Stable 

Single or Dual Wound 
Single Side or Bi·Stable 

Single Wound 
Single Side or Bi-Stable 

Single or Dual Wound 
Single Side or Bi-Stable 

Single or Dual Wound 
Single Side or Bi-Stable 

Single or Dual Wound 

Single Wound 

*14·Pin Glass-Ta-Metal Header Also Available 

SPECIFICATIONS 
Contact Resistance: 50 milliohms (max) 
Contact Ratings: 2 amps peak (max) 

500 volts peak (max) 

Bounce: 
Life: 

100 VA peak (contact protection required) 
(Up to 5 amps peak max and 250 VA peak in 
neutral Form 0 switches) 
None 
Up to 1 X 109 operations 

Contact Rise Time: (less contact protection) 10 nano seconds 
or less 

Stand Off Voltage: 1000 VAC, 60 Hertz (max) 
Insulation Resistance: 1000 megohms (min) @ 500 VDC 

25°C and 45% RH 
Bridging Time: Form D. 500 microseconds (max) 

neutral Form D. 1 msec (max) 
Transfer (Null) Time: Form C. 600 microseconds (max) 

Write for details and design assistance 

wabash See our full line of 
reed relays and switches ••• 
preceding two pages 

VoJ.2·S40 CATALOG PAGES: (Vol.1·301 to 1·972) (VoI.2·301 to 2·1196) (VoJ.3·301 to 3·1420) eem/1973 



RELAYS FOR EVERY NEED. 
We manufacture one of the world's most complete lines of elec
tro-mechanical and reed relays for both industrial and military 
applications. Some of our more popular lines are described be
low. In addition, we can provide.a wide range of special and 
custom made relay assemblies to meet specific design require
ments. Write for our complete catalog. 

SERIES DESCRIPTION 

proven reliability and economy for industrial and 

minimizes eddy current 
connect terminals. 

29 Stabili2ed memory for remote and sequence control in Appliances and 
Entertainment Devices. 

45 Sensitive 5-pole magnetic latching reed for Computer-Controlled Message 
Switching Systems. 

40 Compatible with standard 14-terminal, dual-in-line IC. Interfaces with 
RTL, HNI L, DTL and TTL logic. 

41 Compact DIP low profile relay for high-speed switching circuits where 
input/output isolation and high density packaging are required. 

42 SPNO miniature reed relay for Communication and Computer 
Equipment. 

43 Rugged, low-cost, standard size for PC mounting. 

FORMS 

SPOT 

SPOT 

SPOT 

1-:3PDT 

1·3PDT 

SP 

1 toGA 

1A 

2 to SA 

1A 

1A 

Dry Relays Up to 6AABAC 
Open type miniature relay for use on 44 
PC boards 

Mercury Wetted Relays Up to 6AAB 

MEET APPLICABLE SECTIONS OF MIL·R-5757 

02 General purpose, hermetically sealed, QPL listed MI L·R-5757 /8 DPDT 

6POT 

Aerospace Industry. QPL listed M5757/23, QPOT 

DPDT 

INDUSTRIAL 

ELECTROMECHANICAL 

10 19 28 12 13 

1 
1 

1<-1531-'>1 

40 
Z15 

41 42 43 44 

~I?o",-

SEC. 4500 • RELAYS 

A NORTH AMERICAN PHILIPS 

E. Church & 2nd Sl' Frederick, Md. 21701' (301)663-5141 

CONTACTS COIL 

VOLTS VOLTS OHMS RES 

28 dc J-24 de 27-7000 

10 28 
115V, 

3-24 de 27·1760 

28 de 3-Lt1 de 27-7000 

10 

5 or 10 

3 or if) 28 dc 3-24 dc 17.5-1760 

0.5 50 dc 5-12 dc 290-1840 

100ma 30de 5,G,12dc 200-1440 

0.5 50dc 3-24 dc 15-1840 

100 ma 28 de 3·24 de 37·2400 

1.5 150dc 6·24 de 75- 1200 

.1 28 de 3-48 de 8·'0500 

.5 200 de 

1.0 '000 de 3·48 de 5-6720 

28 de; 
6-132dc 25-10,000 115V, 400 hz 

28 de; 6-120de 12.5-4800 
115V, 400 hz 

10 
6-120de 19-7600 

115V. 400 hz 1200 

28 de 6-48 de 35-5000 

MILITARY 

LATCHING 02 03 

r 
I 

45 07 CC 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vo1.2·S41 



Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

EJ H MIT E ® electro-mechanical relays 

For Octal Plug I 
GPR Series 

Simple, rugged, low cost relays handling substantial power for 
small size. Uncomplicated design provides unusual flexibility 
for making and changing connection and mounting. 

MODEL DO 

Particularly adaptable to aircraft and mobile equipment appli
cations where severe shock and vibration are encountered. 
Design of molded parts ilround contact arms protects against 
mechanical injury. Stocked in 3-pole or 4-pole type, and also in 
hermetic enclosures and in latching types. 

MODEL DOS 

Wide application, general purpose relay, compact and light
weight. Handles loads usually demanded of much larger relays. 
Meets rigorous aircraft relay standards. 

SENSITIVE MODEL DOSY 

Similar in construction to Model DOS relay but equipped with 
twin coils for increased sensitivity. The DOSY relay is adaptable 
to a wide range of electronic control applications such as plate 
circuit controls, or as overload or underload controls in D.C. 
circuits to signal attainment of predetermined current levels. 

FOR STOCK ITEMS, CALL LOCAL REPRESENTATIVE LISTED IN INDEX 

SPECIFICATIONS 
Coil Data 

Model GPR DO DDS 
GPR 

Latching 

6VAC .334-650 2.33 Amps .890 Amps .650 Amps 
Amps 

12VAC .167-.309 l.28 Amps .460 Amps .309 Amps 
Amps 

24VAC .084-.155 5.7 Amps .269 Amps .155 Amps 
Amps 

115 VAC .0174- 1.10 Amps .043 Amps .0325 
.0325 Amps Amps 

230 VAC .007-.0147 .070 Amps .030 Amps .0147 
Amps Amps 

6VDC .230 Amps .487 Amps .450 Amps .350 Amps 
12 VDC J14Amps .231 Amps .210 Amps .185 Amps 
24 VDC .060 Amps .105 Amps .105 Amps .093 Amps 

110 VDC .011 Amps .022 Amps .022 Amps .022 Amps 
220 VDC - .014 Amps .013 Amps -
Coil AC 1.6-2.4 w. 6W. 3W. 1.6-2.4 W. 
Wattage 

DC 1.4W. 3W. 2.5 W. 2.4W. 

Maximum 
Contact 4PDT 4PDT DPDT 6PDT 
Arrangement 
Contact 5 Amp & lOAmp& 15 Amp & 5Amp Rating 10 Amp 20 Amp 25 Amp 
Weight 2.5-3.5 oz. 5-6 oz. 4 oz. 7 oz. (Unenclosed) 
Enclosures Yes Yes Yes Yes Available 

MANY MODELS ARE UL RECOGNIZED AND CSA LISTED 

MODEL GPR LATCHING RELAYS 

Enclosed Latching 
Relay 

Relay 
6PDT Latching 

DOSY 

Maximum 
Pull In 
Current 
= 5 MA 
to 11 MA 

1 W. 

1 W. 

DPDT 

15 Amp 

4.5 oz. 

No 

Latching relays consist of two GPR relays with armatures linked 
so that the n.o. contacts of one are mechanically latched in 
closed position when, and after, this relay is energized. When 
2nd relay is energized, first relay restores and latches 2nd. 
Permits switching of twice the number of circuits and holding 
without coil current. 

OHMITE MFG. CO., a NORTH AMERICAN PHILIPS company. 3635 Howard St., Skokie, Illinois 60076/ (312) 675-2.600/ TWX: 910-223-0805/ TELEX 72-4433 
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SEC. 4500 • RELAYS 

£3 H M ITE®solid state relays 
• No moving parts for longest life 
• Optically coupled 
• Zero voltage - synchronous switching 

" I 
" I 

• For interfacing I.C. logic with motors, solenoids, lamps, heaters, etc 

~I'~'" 
.t:4=J----tJ 

• False actuation protection 
• Built-in inductive load commutation 
• Competitive prices 

INPUT /CONTROl 
Solid State Relays 

SSB Series 
SPST - N.O. SSC Series SPST • N.O. 

Input 3 to 32 25 to 50 BO to 140 
Voltage VDC VAC VAC 

(Polarized) 
Input 3mA. to 10mA. to 5mA. to 
Current 30mA. 25mA. 15mA. 
Thresh- 4.0V. Max. 20VAC 60VAC 
old Volts 2.5 V. Min. Min. Min. 
Dropout - 10 V. 40V. 
Volts 
Coil Im- - - -
pedance 

Hybrid Relays (Reed Relay Coil TRIAC Contacts) 
SSH Series SPST - N.O. 

SSH3 SSHB SSH12 SSH24 

3 to 9 5 to 9 10 to 18 20 to 30 
VDC VDC VDC VDC 
3.5V. Nom. 6 V. Nom. 12V. Nom. 24V. Nom. 
11.5mA. 33mA. 17mA. 10mA. 

3.5 V. Max. 5 V. Max. 10V. Max. 20V. Max. 
1.0 V. Min. 1 V. Min. 3V. Min. 5V. Min. 
0.5 V. 0.5 V. 1.0 V. 2.0V. 

3000 1500 6000 20000 

Solder/Faston 
Term. 

Style 1 

P.C. Pin 
Term. 

Style 4 

SPDT AND DPST MODELS AVAILABLE - CONSULT FACTORY 

Octal Socket 
Term. 

Style 5 

Octal Socket 
w/Heatsink 

Style 6 

OUTPUT /LOAD 
Load Voltage: 120 or 240 VAC, rms., depending on model. 
Load Ratings: (@ 25Q C ambientl. 

Maximum Load Current: 

Free Air 2A. 3.SA. 4.SA. SA. BA. 
Mounted 2A. 5A. IDA. 15A. 25A. 
Typical Minimum 20mA. 20mA. 20mA. 45mA. 2SmA. 

12A. 
40A. 
6SmA. 

Transient Protection: Ohmite relays and switches are protected from 
transient line voltages which can damage and cause false operation. 
Ohmite's field proven snubber network limits the dV I dT seen by the 
device to IV I !-,sec., in the "off" state. 
Dielectric Strength: 1500 Volts, rms for all units for input or output to 
heat sink. 1500 Volts, rms for input to output on standard non-synchronous 
units only. 
Isolation: 500 Gigaohms between "coil" and "contacts," "contacts" to 
case and case to "coiL" 

Surge Current: Withstand at least 10 times rated current for 1 cycle of 
load current. 

SSH Synchronous: 150Ko @ 120 V. Load - 220Ko @ 240 V Load. 
Speed of Operation: Drop-out (Turn "off"): 1/2 cycle load current, all 
models. Pick-up (Turn "on"): 1f2 cycle load current, Models SSB, SSC, 
SSH synchronous. 1 Msec SSH Standard. Voltage Drop: Closed ("on"), 1.6 volts, typical at rated current. 

8 H MIT E ® OHMITROL solid state power and motor speed controls 
FEATURES: Catalog No. Output Range Load Capacity Rating 

Component Style Portable Style Input Volts Freq. (Nominal) (Maximum) 

• Conserves space & power 
• Smallest 1 & 2 KW control 

PCA-1000-0B PCA-1001-08 
60 Hz 1 KW, B.3 Amps AC 

PCA-1000-15 - 120 VAC 0-120 VAC IS Amps AC 

• AC & DC output types 
• Built-in on-off switch 

PCA-ll OO·OB PCA-llOl-OB 50 Hz 1 KW, B.3 Amps AC 
PCA-1020-08 PCA-1021-08 

240VAC 
60 Hz 

0-240 VAC 2 KW, B.3 Amps AC PCA-ll20-0B PCA-1l21·08 50 Hz 

• Adjustable control range 

• Choice of component & portable styles 

• Long life 

PCD-1000-06 PCD-100l-06 
120 VAC 

60 Hz 0-120 VDC and 6.0 Amp DC 
PCD-llOO-06 PCD-ll01-06 50 Hz Full 120 VDC Resistive 
PCD-1020-06 PCD-l02l-06 

240 VAC 
60 Hz 0-240 VDC and 3.5 Amp DC 

PCD-l120-06 PCD-l12l-06 50 Hz Full 240 VDC Motor Load 

Model PCA-Component Style 

oo
t~ 

;;:"'''' 

Lt 

IN :AR~~~ ~O:GLE 

RECEPTACLE FOR 

FOR STOCK ITEMS, CALL LOCAL REPRESENTATIVE LISTED IN INDEX {I~V~~N~~~I!~~~F) RECEPTACLE FOR RECEPTACLE FOR 
TYPEPCAIOOI TYPEPCAIOZI 

OHMITE MFG. CO .. a NORTH AMERICAN PHILIPS company • 3635 Howard St.. Skokie. Illinois 60076/ (312) 675-2600/ TWX: 9l0-223-0B05 / TELEX 72-4433 
eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vo1.2.S43 



electronic engineers master 

1973-74 

53 product 
sections 
in 4 volumes 

Vol.1 

Vol.2 

Vol.3 

Vol.4 

TEST INSTRUMENTS 
EQUIPMENT & SYSTEMS 

ACTIVE COMPONENTS 
CIRCUIT ASSEMBLIES I FILTERS 
CONTROLS & DRIVES 

PASSIVE COMPONENTS 
MATERIALS I HARDWARE 

COMBINES PRODUCT CATEGORIES 
INCLUDED IN VOLS. 1,2, AND 3 

eem - Electronic Engineers Master saves you 
engineering, specifying and purchasing time. 
Manufacturers' catalogs are grouped under 
easy-to-remember headings. 

The 53 Product Sections categorize related 
electronic components, equipment, materials, 
instruments and systems, and fabrication 
services, enabling you to quickly compare and 
evaluate similar items. 

To find a specific manufacturer's catalog pages 
refer to the Index of Manufacturers which 
appears in two places in this volume, at the 
beginning of the green section and at the be
ginning of the white section. 

UNITED TECHNICAL PUBLICATIONS, INC. 
Division of Cox Broadcasting Corporation • 645 Stewart Avenue, Garden City, New York 11530 • (516) 248-9700 



POTTER & BRUMFIELD RELAYS 
SEC. 4500 • RELAYS 

Princeton, Indiana 47670 (812) 385-5251 TWX: 810-350-2343 

GENERAL PURPOSE RELAYS 

Potter & Brumfield's broad line of standard relays is listed 
on the following pages with dimensions, terminal and mounting 
information. We offer a wide selection of standard relays to fit 
practically any type of physical and electrical contact require
ment you might encounter. You can order any of these relays 
from your local P&B authorized distributor. He will give you 
fast, economical, off-the·shelf service. 

And if a standard model won't meet your requirements, we'll 
make one that will. Unusual requirements such as the so·called 
dry circuit (low voltage circuits with extremely small electron 
flow) cannot be handled by just any relay. Almost without 
exception, this application requires a relay with special adjust
ments, contact materials, or other special features. Non·resistive 
load elements can also cause contact problems. So, check with 
your P&B representative before making a final selection. 

P&B applications engineers, particularly, are at your service 
to help solve any unusual switching problems. Special contact 
forms or materials, coil voltages, terminal configurations, en
closures, or many other non·standard electrical or mechanical 
modifications can be engineered to specifications which meet 
your application requirements. 

GA SERIES Low cost, all purpose, multiple 
contact, voltage switching relay. Used for 
many industrial control applications. Tinned, 
pierced solder type terminals. Contacts: Sil
ver, designed for maximum self-cleaning 
action. Mounting: No. 8-32 tapped core with 
locating boss. Weight: 31, ozs. 
See GF Series for similar relays having 10 
amp ratings. 

KA AND KAP SERIES Small, low cost, highly 
efficient general purpose relays for handling 
light power loads such as small motors, sole
noids and other relays, and general automa
tion work. All KA and KAP relays with "Y" 
suffix bear CSA listing (File No. LR-15734) 
and carry U/L component recognition (File 
No. E22575). Mechanical life expectancy: 10 
million operations. Duty: Continuous Con
tacts: Movable, Gold-flashed silver; station
ary, Silver overlay. 

the KA is the open version of this series. 
Mounting: One No. 6-32 threaded stud and 
locating tab on .438 centers. Wt: 2 ozs. The 
KAP is the enclosed model and is protected 
by a clear polycarbonate dust cover. Termi
nals: 8 or 11-pin plug. Weight: 3 ozs. 
"G" suffix indicates silver-cadmium oxide 
contacts on movable rated 10 amps. 

r
I.Y'I 
~ -, 

'" N 

N 

L 

1.719--.."" ~063 

TYPE 

GAllA 

GAllO 

GA14A 

GA17A 

GA170 

KA5AY 

KA5AG 

KA50Y 

KA50G 

KAllAY 

KAllAG 

KA11DY 

KAllDG 

KA14AY 

KA14AG 

KA140Y 

KA140G 

COILS 

Res. I Input In 
Ohms 

6V 1.7 
12V 6.8 
24V 24 

120V 690 

6V 18 
12V 72 
24V 288 

110V 6,050 

24V 24 
120V 690 

6V 1.7 
12V 6.8 
24V 24 

120V 690 
240V 2,950 

6V 18 
12V 72 
24V 288 

110V 6,050 

6V 6 
12V 21 
24V 85 

120V 2,250 
240V 9,110 

6V 6 
12V 21 
24V 85 

120V 2,250 
240V 9,110 

6V 32.1 
12V 120 
24V 472 

110V 10,000 

6V 32.1 
12V 120 
24V 472 

110V 10,000 

6V 6 
12V 21 
24V 85 

120V 2,250 
240V 9,110 

6V 6 
12V 21 
24V 85 

120V 2,250 
240V 9,110 

6V 32.1 
12V 120 
24V 472 
48V 1,800 

110V 10,000 
. 6V 32.1 
12V 120 
24V 472 

110V 10,000 

6V 6 
12V 21 
24V 85 

120V 2,250 
240V 9,110 

6V 6 
12V 21 
24V 85 

120V 2,250 
240V 9,110 

6V 32.1 
12V 120 
24V 472 

110V 0,000 

6V 32.1 
12V 120 
24V 472 

110V 0,000 

CONTACTS $UGG. 

~rrang •• ~mr. 
RE-

Nom. SALE 
Power ment I:g PRICE 

$4.05 
6VA OPOT 5 4.05 

4.05 
4.05 

4.05 
2.0W OPOT 5 4.05 

4.05 
4.55 

6VA 3POT 5 4.85 
4.85 

5.85 
5.85 

6VA 4POT 5 5.85 
5.85 
6.25 

5.85 
2.0W 4POT 5 5.85 

5.85 
6.35 

3.75 · 3.75 
2VA SPOT 5 3.75 

3.75 
4.25 

3.80 · 3.80 
2VA SPOT 10 3.80 

3.80 
4.30 

0 3.60 
1.2W SPOT 5 3.60 

3.60 
4.30 

0 3.65 
1.2W SPOT 10 3.65 

3.65 
4.35 

0 4.55 
4.55 

2VA OPOT 5 4.55 
4.55 
4.95 

0 4.65 
4.65 

2VA OPOT 10 4.65 
4.65 
5.05 

• 4.00 
4.00 

1.2W OPOT 5 4.00 
4.20 
4.70 

0 4.15 
1.2W OPOT 10 4.15 

4.15 
4.85 

4.95 · 4.95 
2VA 3POT 5 4.95 

4.95 
5.45 

5.15 
0 5.15 

2VA 3POT 10 5.15 
5.15 
5.65 

0 4.50 
1.2W 3POT 5 4.50 

4.50 
5.20 

0 4.70 
1.2W 3POT 10 4.70 

4.70 
5.40 

KAPS KAP14 KAPll KA-KAP Series continued on page 4. 

A-Alternating Current, e.g. KL17A • Denotes U/L § Enclosed Relay t Sealed Relay 
D-Direct Current, e.g. KRP14DN 

FOR CURRENT SOURCE DATA CALL TOLL·FREEBOO-645-92DOUN N. Y. STATE CALL COLLECT (516) 294·0990) 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices p&BPage3 Vol.20S45 



Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

POTTER & BRUMFIELD RELAYS 
GENERAL PURPOSE RELAYS 

COILS CONTACTS 
SUGG. 

KAP HOLD-DOWN SPRING TYPE Res. Amp. RE-
Will accommodate machine screw or rivet. 
Hold-down spring, 20C206 
Box of 50, 9KA1 LIST $6.00 

KDP SERIES This compact, general purpose 
DC relay offers 8 Form C (8PDT) switching 
with bifurcated gold over silver contacts 
rated 1 amp @ 30V DC, resistive, or 0.5 amp 
@ 120V AC. Designed for dense packaging 
applications, the KDP provides electrical iso
lation on both the input and switching sides. 
Operate speed is 15 milliseconds @ nominal 
voltage @ 25°C. Mechanical life expectancy: 
in excess of 10 million operations. Duty: Con
tinuous. Enclosure: Clear polycarbonate dust 
cover. Mounting: Solder terminal sockets 
with snap-lock spring for front insertion into 
chassis or panel. Approximate weight with
out socket: 1.3 ozs. 

KDP SERIES SOCKETS 
8PDT Solder terminal socket, 27E093 
Box of 10, 9KD2 LIST $9.S0 

3~t.t9~ 

1 
] 

Hold-down spring, 20C238 
Box of 50, 9KD3 LIST $S.SO SOCKET WIRING DIAGRAM 

In- in Nom. 
put Ohms Power 

KAP5AG§ 24V 85 2VA 
120V 2,250 

KAP5DG§ 24V 472 1.2W 
110V 10,000 

24V 85 
KAPllAY§ 120V 2,250 2VA 

240V 9,110 

6V 6 
KAPllAG§ 24V 85 2VA 

120V 2,250 

KAPllDG§ 24V 472 1.2W 
110V 10,000 

12V 120 
KAPllDY§ 24V 472 1.2W 

110V 10,000 

24V 85 
KAP14AY§ 120V 2,250 2VA 

240V 9,110 

KAP14AG§ 24V 85 1.2W 
120V 2,250 

KAP14DG§ 24V 472 1.2W 
110V 10,000 

12V 120 
KAP14DY§ 24V 472 1.2W 

110V 10,000 

KDP29Dll§ 24V 580 lW 

SPECIFY COIL VOLTAGE OR 

Rat- SALE 
Arrang. ing PRICE 

SPDT 0 $6.45 
10 6.45 

SPDT 0 6.35 
10 7.05 

0 7.10 
DPDT 5 7.10 

7.50 

0 7.20 
DPDT 10 7.20 

7.20 

DPDT 0 7.15 
10 7.85 

0 7.05 
DPDT 5 7.05 

7.75 

0 8.75 
3PDT 5 8.75 

9.15 

3PDT 0 8.90 
10 8.90 

3PDT 0 8.85 
10 9.55 

0 8.65 
3PDT 5 8.65 

9.35 

8PDT .5 9.40 

KHUlKHP/KHS SERIES Small, rugged, 
4PDT relays available for AC or DC operation. 
Only KHU relays are recognized under the 
Component Program of Underwriters' Lab
oratories, Inc. KHU has clear polycarbonate 
and KHP has nylon dust cover; KHS is her
metically sealed in metal enclosure. Relays 
are designed to meet exacting requirements 
of data processing, computer and process 
control applications. Various contacts availa
ble: suffix "1" denotes gold-flashed silver 
rated 3 amps @ 30 V DC or 120 V AC, resis
tive; suffix "2" denotes silver-cadmium 
oxide rated 3 amperes; suffix "3" indicates 
gold alloy contacts for low level to 2 amp 
applications; suffix "6" indicates gold over
lay on silver, bifurcated contacts rated 1 amp 
@.30V DC, resistive, or 120V AC. Mounting: 

RESISTANCE WHEN ORDERING 

Solder terminals with No. 3-48 stud .312" 
long. All relays fit sockets (below) with 
printed circuit or solder lug terminals.Weight 
without sockets: KHU and KHP 1.12 oz.; KHS 
1.63 oz. 

NOTE KHS RELAYS SHOULD NOT HAVE 
FRAMES GROUNDi::D WITHOUT CON
SUL TING FACTORY FOR LOAD LEVELS. 

KHP SERIES SOCKETS 
KHP, KHS, KHU relays and CD-31 time 
delays 

4PDT Solder .terminal socket" 27E006 with 
socket retainer, 24A032 
Box of 10, 9KH1 LIST $6.60 

4PDT Printed circuit terminal socket, 27E007 
Box of 10, 9KH2 LIST $6.60 

Hold-down spring, 20C217 
Similar to KCP/KRP 
Box of SO, 9KH3 LIST $S.SO 

r 
<0 
II) 

KHU 

k 1.281 

.91<?~ 
.250 

KHS 

">-
.315 

..J-

6V 10., 0 5.60 
KHU17All§ 12V 43 1.2VA 4PDT 3 5.60 

24V 160 5.60 
120V 3,900 6.10 

6V 40 5.10 
12V 160 0 5.10 

KHU17Dll§ 24V 650 900MW 4PDT 3 5.10 
48V 2,600 5.30 
90V 9,000 5.95 

110V 11,000 5.95 

KHU17A12§ 120V 3,900 1.2VA 4PDT 03 6.25 

K HU17D12§ 24V 650 900MW 4PDT • 5.25 
10V 11.000 3 6.10 

KHU17D16§ 12V 160 900MW 4PDT 0 6.05 
24V 650 1 6.05 

6V 10.5 5.60 
KHP17All§ 12V 43 1.2VA 4PDT 3 5.60 

24V 160 5.60 
120V 3,900 6.10 

KHP17A12§ ~20V 3,900 1.2VA 4PDT 3 6.25 

6V 40 5.10 
12V 160 5.10 

KHP17Dl1§ 24V 650 900MW 4PDT 3 5.10 
48V 2,600 5.30 
90V 9,000 5.95 

110V 11.000 5.95 

12V 160 5.25 
KHP17D12§ 24V 650 900MW 4PDT 3 5.25 

48V 2,600 5.45 
110V 11,000 6.10 

KHP17A13§ 120V 3.900 . 900mW 4PDT 2 8.15 

KHP17D13§ 24V 650 900MW 4PDT 2 7.15 
48V 2,600 7.35 

KHPl7D16§ 12V 160 900MW 4PDT 1 6.05 
24V 650 6.05 

KH Series continued. on page 5. 

I I I I I 
A-~Iternating Current, e.g. l<L 17A 0 Denotes U/L § Enclosed Relay t Sealed Relay 
D-Direct Current, e.g. KRP14DN 

FOR CURRENT SOURCE OATA CALL TOLL·FREE800·645·9200 (IN N. Y. STATE CALL COLLECT (516) 294·0990) 
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SEC. 4500 - RELAYS 
POTTER & BRUMFIELD RELAYS 
Princeton, Indiana 47670 (812) 385-5251 TWX: 810-350-2343 

GENERAL PURPOSE R"'LAYS -
KH Series continued. 

KHP SERIES SOCKETS, CONTINUED 

4PDT Screw terminal socket, 27E166 
Rated 3 amperes; molded Lexan 
Box of 5, 9KH5 LIST $25.00 

See Socket Track Mounting Accessories, 
Page 7 

Socket Retainer, 24A032 
Box of 100, 9KH7 NET $2.00 

KL SERIES 4PDT relay has high dielectric 
phenolic insulation and affords broad versa
tility and utility. Widely used in such applica
tions as industrial controls, elevator controls, 
communications equipment and electronic 
measuring devices. Contacts rated 5 or 10 
amps @ 120 volts AC, 50/60 Hz resistive are 
available. Mounting: All models - two No. 
6-:2 tapped holes on 1.438" centers. Weight: 
5 (zs. 

KL T SERIES relays are designed for DC appli
cations that require sensitive coils to operate 
transistors. Contact arrangements to 3PDT 
are rated 3 amperes at 120 volts AC, 50/60 
Hz resistive. Coils are designed for continuous 
duty @ 6 watts @ +25°C on open types. Ex
pected life is 10 million mechanical opera
tions. Mounting: Same as KL Series. Weight: 
Approximately 4 ozs. 

TYPE 

KHS17Allt 

0 (;) KHS17A12t 

e KHS17A13t 

s> KHS17Dllt 

~ ~ 

~ ~ 
KHSl7D12t 

KHS17D13t 

KL17A 

KL17D 

KLT5D 

KLTllD 

KLT14D 

COILS 

Res. 
Input In 

Ohms 

6V 10.5 
12V 43 
24V 160 

120V 3,900 

120V 3,900 

120V 3,900 

6V 40 
12V 160 
24V 650 

nov 11,000 

24V 650 
110V 11,000 

24V 650 

6V 2.25 
12V 7.8 
24V 33 

120V 760 

6V 36 
12V 140 
24V 600 

110V 10,000 

12V 1,080 
24V 4,320 

6V 200 
12V 810 
24V 3,240 
48V 13,000 

12V 540 
24V 2,160 

CONTACTS 
SUGG. 

Amp RE-
Nom. Arrang. Rat- SALE 
Power Ing PRICE 

$9.60 
1.2VA 4PDT 3 9.60 

9.60 
9.95 

1.2VA 4PDT 3 10.15 

1.2VA 4PDT 3 11.75 

8.60 
900MW 4PDT 3 8.60 

8.60 
9.45 

900MW 4PDT 3 8.75 
1.0W 4PDT 3 9.60 

900mW 4PDT 2 10.70 

7.70 
2.9VA 4PDT 5 7.70 

7.70 
7.70 

7.30 
1.0W 4PDT 5 7.30 

7.30 
8.05 

132m .... SPDT 3 4.40 
4.40 

5.60 
178m .... DPDT 3 5.60 

5.60 
6.05 

266m .... 3PDT 3 6.25 
6.25 

KNP SERIES A small general purpose relay 
designed for economizing chassis space. Rec
ommended for a multitude of general purpose 
applications, these relays are recognized 
under the Component Program of Under
writers' Laboratories, Inc. and CSA' for 
ratings of 1/10 HP@ 120V AC; 3 amps@32V 
DC, resistive, or 3 amps @ 240V AC, 80% PF. 
U/L File No. E22575. Contacts are fine silver 
cross bars for low resistance point contact. 
Terminals are .110" quick-connect/solder 
designed to fit solder or printed circuit ter
minal sockets shown below. KNP-11 series 
has a 6-32" tapped hole with locating tab for 
chassis mounting. KNP-21 series has a 3-48" 
stud for chassis mounting. Enclosed in a 
clear polycarbonate dust cover, the KNP 
measures 1.4 5" max. high when seated. 
Weight: 1.4 ozs. approximately, without 
socket. 

SPECIFY COIL VOLTAGE OR 

KNP SERIES SOCKETS 

SPDT/DPDT/3PDT Solder terminal socket, 
27E118 
Box of 10, 9KN1 LIST $7.00 

SPDTIDPDT/3PDT Printed circuit terminal 
socket, 27E119 
Box of 10, 9KN2 LIST $7,00 

Hold-down spring, 20C246 
Box of 50, 9KN3 LIST $5.00 

SPOT - 2,5,8 
DPDT -(1, 4, 7) 
(3,6,9) 

KNP5A21§ 

KNP5D21§ 

KNP11All§ 

KNPllA21§ 

KNP11Dll§ 

KNP11D21§ 

KNP14A21§ 

I 
.437 

-L 
KNP14D21§ 

6V 
12V 
24V 

120V 

6V 
12V 
24V 

110V 

6V 
12V 
24V 

120V 

6V 
12V 
24V 

120V 

6V 
12V 
24V 
48V 

110V 

6V 
12V 
24V 
48V 

110V 

6V 
12V 
24V 

120V 

6V 
12V 
24V 
48V 

110V 

RESISTANCEWHENORDERING 

10.5 - 3.80 
43 1.2VA SPDT 3 3.80 

160 3.80 
3,900 3.80 

40 - 3.65 
160 .9W SPDT 3 3.65 
650 3.65 

11,000 4.20 

10.5 - 4.50 
43 1.2VA DPDT 3 4.50 

160 4.50 
3,900 4.50 

10.5 - 4.50 
43 1.2VA DPDT 3 4.50 

160 4.50 
3,900 4.50 

40 4.05 
160 .9W DPDT -3 4.05 
650 4.05 

2,600 4.20 
11,000 4.70 

40 4.05 
160 4.05 
650 .9W DPDT 3 4.05 

2,600 4.20 
11,000 4.70 

10.5 5.05 
43 1.2VA 3PDT 3 5.05 

160 5.05 
3,900 5.05 

40 4.65 
160 4.65 
650 .9W 3PDT 3 4.65 

2,600 4.80 
11,000 5.30 

'Canadian Standards Association File A-Alternating Current, e.g. KL17A • Denotes U/L § Enclosed Relay tSealed Relay 
No. LR-15734 D-Direct Current, e.g. KRP14DN 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 800-645·9200 liN N. Y. STATE CALL COLLECT (516) 294-0990) 
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Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

POTTER & BRUMFIELD RELAYS 

GENERAL PURPOSE RELAYS 

KR3-H SERIES Ruggedly constructed but of 
small size, KR3-H is a heavy duty relay es
pecially designed for applications where 
limited space is a factor, Its heavy duty cop
per-alloy movable contact carrier has twin 
silver-cadmium oxide contacts rated 20 amps 
@ 120V AC 60 Hz, resistive, or 28V DC; 1 HP 
120/240V 60 Hz, Contact arrangement is 1 
Form X (SPST-NO-DM) only, Terminals: 
suitable for ,250" quick connect, also solder; 
for contacts: solder only for coil. Size: 1,6" x 
1 ,671" x 1,52", Seated height: 1 ,21", Mount
ing: One No, 6-32 stud and locating tab on 
.437" center. Weight: 2 ozs, 

KRP3-H SERIES All electrical specifications 
listed above for the KR3-H series relays apply 
to the KRP3-H, However, the KRP3-H is en
closed in a clear polycarbonate dust cover 
and features an octal plug-in base, Weight: 

-.k:406- ~1.51 

ApprOximately 3 ozs, 

KRP3-H Hold-Down Spring 
Will accommodate machine screws or rivets, 
Hold-down spring, 20C206 
Box of 50, 9KA1 LIST $6.00 

KR11-E and KR14-E SERIES Hermetically 
sealed in a metal can, Has octal-type plug 
and gold-flashed silver contacts rated 5 amps 
resistive, Suffix "G" denotes silver cadmium 
oxide contacts rated 1 0 amps resistive, 

KRP SERIES Versatile, multi-contact arrange
ment. Enclosed in a clear polycarbonate dust 
cover, Standard 8-pin octal-type plug for ./ 
KRP5 and KRP11, 11-pin for KRP-14, Weight: '" 
Approx, 3 ozs, Contacts: 5 amp, Gold flashed 1.~ 
silver, 10 amp silver-cadmium oxide, See 
KCP-KRP hold-down spring for special 
mounting applications, See KRP-N indicator 
lamp relay for current monitoring applica
tions, 

KRP-N INDICATOR 
LAMP RELAY A general purpose relay in
corporating a lamp to indicate current or 
voltage availability in power circuit. Con
tacts: Silver-cadmium oxide rated 10 amps, 
Enclosures: Clear, polycarbonate dust cover. 
Mounting Standard octal plug, 
Weight: Approximately 3 ozs, 
Hold-down spring (Please see Page 4). 

"P"-CASE A clear polycarbonate case for 
mounting rectifiers, capacitors, resistors, or 
a combination of these, Available with octal 
type plug with 8 or 11-pins, Comes complete 
with four screws, Weight: ,5 ozs, each, 

35D070 Case (8-pin plug) 
35D072 Case (11-pin plug) 

KRP Hold-Down Spring 

LIST $.70 
LIST $.85 

Will accommodate machine screws or rivets, 1.406 

KRP3AH 

Hold-down spring, 20C176 "'-
Box of 50, 9KR15 LIST $6.00 

2.281 

J 

KRP5 

KRP14 

TYPE 
Inpul 

12V 
KR3AH 1~~~ 

12V 
KR3DH 24V 

110V 

KR11AEt 120V 

KR11AGE 120V 

KR11DEt 24V 
48V 

KR11DGE 24V 

KR14AGE' 120V 

12V 
KRP3AH§ 24V 

120V 

12V 
KRP3DH§ 24V 

110V 

6V 
KRP5A§ 12V 

24V 
120V 

6V 
12V 

KRP5AG§ 
1~~~ 

6V 
KRP5D§ 12V 

24V 
l110V 

6V 
KRP5DG§ 12V 

24V 
110V 

6V 
12V 

KRP11A§ 24V 
120V 
240V 

6V 
12V 

KRP11AG§ 24V 
120V 
240V 

6V 
12V 

KRP11 D§ 24V 
48V 

110V 

6V 
12V 

KRP11DG§ 24V 
48V 

110V 

6V 
12V 

KRP14A§ 24V 
120V 
240V 

6V 
12V 

KRP14AG§ 24V 
120V 
240V 

6V 
12V 

KRP14D§ 24V 
48V 

110V 

6V 
12V 

KRP14DG§ 24V 
48V 

110V 

COILS CONTACTS 

Res, Amp. 
in Nom. Arrang. Ral-

Ohms Power ing 

21 
85 2VA SPST- 20 

2250 NO-DM 

120 
472 1,2W SPST- 20 

10000 NO-DM 

2,250 2VA DPDT 5 

2250 2VA DPDT 10 

472 1,2W DPDT 5 
1,800 1,3W DPDT 5 

472 1,2W DPDT 10 

2250 2VA 3PDT 10 

21 
85 2VA SPST- 20 

2,250 NO-DM 

120 
472 1,2W SPST- 20 

10,000 NO-DM 

6 
21 2VA SPDT 5 
85 

2250 

6 
21 

? 2~g 2VA SPDT 10 

32,1 
120 1,2W SPDT 5 
472 

10,000 

32,1 
120 1,2W SPDT 10 
472 

10000 

6 
21 
85 2VA DPDT 5 

2,250 
9110 

6 
12 
85 2VA DPDT 10 

2,250 
9 110 

32,1 
120 
472 1,2W DPDT 5 

1,800 
10000 

32,1 
120 
472 1,2W DPDT 10 

1,800 
10000 

6 
21 
85 2VA 3PDT 5 

2,250 
9,110 

6 
21 
85 2VA 3PDT 10 

2,250 
9110 

32,1 
120 
472 1,2W 3PDT 5 

1,800 
10000 

32,1 
120 
472 1,2W 3PDT 10 

1,800 
10,000 

SUGG, 
RE-

SALE 
PRICE 

$ 4,60 
4,60 
4,60 

4,40 
4,40 
5,00 

11,95 

12,15 

11,50 
11,90 

11,70 

14,65 

7,40 
7,40 
7,40 

7,15 
7,15 
7,85 

6,35 
6,35 
6,35 
6,35 

6,50 
6,50 
6,50 
6,50 

6,30 
6,30 
6,30 
7,00 

6,45 
6.45 
5,45 
7,15 

7,05 
7,05 
7,05 
7,05 
7,50 

7,30 
7,30 
7,30 
7,30 
7,75 

7,00 
7,00 
7,00 
7,40 
7,70 

7,25 
7.25 
7.25 
7,65 
7,95 

8.75 
8,75 
8,75 
8,75 
9,20 

9,10 
9,10 
9,10 
9,10 
9,55 

8,65 
8,65 
8,65 
9,05 
9,35 

9,00 
9,00 
9,00 
9,40 
9,70 

KRP Series continued on page 7. 

A-Alternating Current, e,g, KL 17A § Enclosed Relay t Sealed Relay 
D-Direct Current, e,g. KRP14DN 

FOR CURRENT SOURCE DATA CAll TOLL-FREE 800-645·9200 (IN N. Y. STATE CALL COLLECT (516) 294-099OJ 
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SEC. 4500 • RELAYS 

KR SERIES SOCKETS 
(For KRP, KRP3-H, KAP, KBP, KCP, EBT, 
EBA relays; CD-21, CD-38, CH, CK and CR 
time delays; and CP and CS sensors.) 
8-pin Screw terminal socket, 27E122 
Rated 10 amperes; molded Lexan 
Box of 5, 9KR31 LIST $12.50 
11-pin Screw terminal socket, 27E123 
Rated 10 amperes; molded Lexan 
Box of 5, 9KR32 LIST $18.75 

SOCKET TRACK MOUNTING 
ACCESSORIES 

Mounting track, 24A064 
Extruded aluminum; three foot section with 
holes on 6" centers for NO.8 screws 
1 Section, 24A064 NET $2.00 

Mounting clip, 24A072 
Plastic; for mounting 9KR31, 9KR32 and 
9KH5 sockets. 
Box of 25, 9KR42 NET $2.50 

Mounting clip, 24A071 
Aluminum; (1) #4-40 tapped hole for mount
ing 9KH5, 9KU6, 9KR31 and 9KR32 sockets. 
Includes (1) #6-40 x 13/32" screw for each 
clip. (2) required. 
Box of 10, 9KU7 NET $ .60 
Quick-Mount clip, 24A067 
Molded Lexan; no screws required; 
For mounting 9KU6 sockets 
Box of 10, 9KU8 NET $.75 
Hold-down clip, 20C253 
Stainless steel; restricts movement of relay 
inserted in 9KU6 socket. (2) required 
Box of 20, 9KU9 NET $1.50 

KUP SERIES This reliable 10-ampere relay 
for industrial control is available with a 
socket that is also rated 10 amperes. The 
.187" terminals of the relay are of the quick 
connect/solder type. Sockets are priced sep
arately. The KUP with suffix "15" is enclosed 
in a clear polycarbonate dust cover. Silver
cadmium oxide contacts assure long contact 
life. Operation: Continuous. 

KUP SERIES with 5-ampere rated silver con
tacts also available (suffix "11"). Relay has 
.187" quick-connect/solder terminals and 
polycarbonate dust cover. Mounts in sockets 
separately priced and described below. 
These reliable 5-ampere rated relays are 
available with DPDT or 3PDT contact arrange
ments. 

KUP SERIES with slotted flange case (suffix 
"55") for direct-to-chassis mounting. Identi
cal in both electrical and mechanical specifi
cations as the KUP described above, except 
that they are not suitable for socket mount
ing. The .187" terminals are of the quick-con
nect/solder type. Slot width: .156". Weight: 
3 ozs. All KUP Series models shown are recog
nized under the Component Program of 
Underwriters' Laboratories, Inc. (File No. 
E22575). 

KUP SERIES SOCKETS 
(For KUP plain case, KUA, KUL and KUR 
relays; CU and CL time delays.) 

SPDT /DPDT /3PDT Pierced solder terminal 
socket, 27E043 
Rated 10 amperes; molded nylon; (2) .165" 
diameter mounting holes 
Box of 5, 9KU1 LIST $4.00 

SPDT/DPDT/3PDT Printed circuit terminal 
socket, 27E046 
Accepts .187" terminals; molded nylon; (2) 
.165" diameter mounting holes 
Box of 5, 9KU2 LIST $4.75 

Hold-down spring, 20C228 
Box of 50, 9KU3 LIST $5.50 

KU Sockets continued on page 8. 

~~ 
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9KU1 
9KU2 
9KU5 

GENERAL PURPOSE RELAYS 

! COILS CONTACTS 

TYPE Res. Amp 
Input in Nom. Arrang. Rat-

Ohms Power ing 

6V 6 
12V 21 

KRP11AN§ 24V 85 2VA DPDT 10 
120V 2,250 
240V 9,110 

6V 32.1 
KRP11DN§ 12V 120 1.2W DPDT 10 

24V 472 
110V 10,000 

6V 6 
12V 21 

KRP14AN§ 24V 85 2VA 3PDT 10 
120V 2,250 
240V 9.110 

KRP14DN§ 24V 472 1.2W 3PDT 10 

SPECIFY COIL VOLTAGE OR 
RESISTANCE WHEN ORDERING 

6V 5.1 
12V 21 -KUP5A 15§ 24V 85 2VA SPDT 10 

120V 2.250 
240V 9.110 

6V 32.1 
KUP5D15§ 12V 120 1.2W SPDT 10 

24V 472 
110V 10,000 

KUP11A11§ 120V 1.030 2VA DPDT -5 

KUP11D11§ 24V 230 1.2W DPDT -5 

6V 5.1 
12V 21 

KUP11A15§ 24V 85 2VA DPDT 10 
120V 2.250 
240V 9,110 

6V 32.1 
KUP11D15§ 12V 120 1.2W DPDT 10 

24V 472 
110V 10.000 

KUP14A11§ 120V 1.030 2.75VA 3PDT -5 

6V 4.2 
12V 18 

KUP14A15§ 24V 72 2.75VA 3PDT 10 
120V 1.700 
240V 7.200 

6V 32.1 
KUP14D15§ 12V 120 1.2W 3PDT 10 

24V 472 
110V 10,000 

KUP5A55§ 120V 2.250 2VA SPDT -10 

KUP5D55§ 24V 472 1.2W SPDT -10 

KUP11A55§ 24V 85 2VA DPDT -10 
120V 2.250 

6V 32.1 
KUP11D55§ 12V 120 1.2W DPDT 10 

24V 472 
110V 10.000 

6V 4.2 
12V 18 

KUP14A55§ 24V 72 2.75VA 3PDT 10 
120V 1,700 
240V 7,200 

6V 32.1 
KUP14D55§ 12V 120 1.2W 3PDT 10 

24V 472 
110V 10.000 

A-Alternating Current, e.g. KL17A • Denotes U/L § Enclosed Relay 
D-Direct Current, e.g. KRP14DN 

FOR CURRENT SOURCE DATA CALL TOLL-FREE 800·645-9200 (IN N. Y. STATE CALL COLLECT (516) 294-0990) 

SUGG. 
RE-

SALE 
PRICE 

$ 8.35 
8.35 
8.35 
8.35 
8.80 

8.25 
8.25 
8.25 
9.00 

10.15 
10.15 
10.15 
10.15 
10.60 

10.05 

$4.15 
4.15 
4.15 
4.15 
4.60 

4.00 
4.00 
4.00 
4.65 

4.90 

4.40 

5.05 
5.05 
5.05 
5.05 
5.50 

4.55 
4.55 
4.55 
5.25 

5.45 

5.65 
5.65 
5.65 
5.65 
6.10 

5.20 
5.20 
5.20 
5.65 

4.15 

4.00 

5.05 
5.05 

4.55 
4.55 
4.55 
5.25 

5.65 
5.65 
5.65 
5.65 
6.10 

5.20 
5.20 
5.20 
5.65 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices P & B Page 7 Vo1.2·S49 



Vol.2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

POTTER & BRUMFIELD RELAYS 

KU Sockets continued. 

SPDT/DPDT/3PDT Printed circuit terminal 
socket, 27E046 
Accepts .187" terminals; molded nylon; (2) 
.165" diameter mounting holes 
Box of 5, 9KU2 LIST $4.75 

Hold-down spring, 20C228 
Box of 50, 9KU3 LIST $5.50 

SPDT/DPDT/3PDT Quick-connect .187" 
terminal socket, 27E067 
Rated 10 amperes; molded nylon; (2) .165" 
diameter mounting holes 
Box of 5, 9KU5 LIST $6.30 

SPDT/DPDT/3PDT Screw terminal socket, 
27E121 
Rated 10 amperes; molded Lexan; (2) mount
ing slots for No. 6 screws. Accepts .187" 
terminals 
Box of 4, 9KU6 LIST $14.00 

All sockets except 9KU6 are included in the 
Underwriters' Laboratories, Inc. Component 
Recognition of KU Series relays. The 9KU6 
is "a suitable mounting means" when used 
with a U/L recognized relay. 

KUP93 SERIES Provides rectangular termi
nal configuration that has found wide ac
ceptance in heating and air conditioning 
industries. Suited also·to copiers, appliances, 
machine tool controls and many other appli
cations. All AC and DC models are U/L re
cogni;;::ed (File No. E22575) under the Com
ponent Program. Operating specifications, 
outstanding performance and long life identi
cal to standard KUP relays. Contacts: gold
flashed fine silver, up to 3PDT arrangement. 
Enclosure: heat and shock resistant, clear 
polycarbonate dust cover. Terminals: .187" 
quick-connect standard. Mounting: fit spe
cially designed custom sockets with termi
nals arranged in staggered rows. Socket 
terminals for crimp/solder or printed circuit 
mounting. See sockets below. Weight: 3 ozs. 

KUP 93 SERIES SOCKETS 
(For use with plain case KUP93 relays) 

SPDT/DPDT/3PDT Deep Socket, 27E150 
Rated 10 amperes; molded nylon; (2) .205" 
dia. mounting holes. Includes eleven .187" 
crimp/solder terminals (AMP 60250-1); not 
assembled. 
Box of 1, 9KU9301 LIST $.90 

SPDT/DPDT/3PDT Printed circuit terminal 
socket, 27E168 
Rated 10 amperes; molded nylon; (2) .205" 
dia. mounting holes; accepts .187" quick
connect terminals. 
Box of 5, 9KU93-2 LIST $4.75 

LNP SERIES are sensitive AC general pur
pose relays for use where limited control 
power is available. Has sensitivity of 0.75 
volt-ampere at pick-up or nominal voltage. 
Operates from output of light sensitive resis
tors, switches and other low power control 
elements. Double pole, double throw con
tacts are rated 10 amperes@ 28V DC or 240V 
60 Hz, 80% PF. Has same package, termina
tion and mounting advantages of KUP Series 
general purpose relays. Terminals are .187" 
solder/quick-connect and fit all standard KU 
Series sockets. Weight: 3.0 ozs. 

A-Alternating Current, e.g. KL17A 
D-Direct Current, e.g. KRP14DN 
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GENERAL PURPOSE RELAYS 

TYPE 

COILS 

Res. 

CONTACTS SUGG. 
A RE-

Input in mp SALE 
Nom. Arrang ':Iat- PRICE 

Ohms ·Power Ing 

KUP93-5A13§ 120V 2,250 2VA SPOT -10 $4.15 

KUP93-5013§ 24V 

24V 
KUP93-11A13§ 

120V 

12V 
KUP93-11D13§ 24V 

110V 

KUP93-14A13§ 120V 

6V 
12V 

KUP93-14013§ 24V 
48V 

110V 

472 

85 

2,250 

120 
470 

10,000 

1,700 

32.1 
120 
470 

1,800 
10,000 

SPECIFYCOILVOLTAGEOR 

1.2W SPOT -10 

2VA OPOT 10 

1.2W OPOT -10 

2VA 3POT -10 

1.2W 3POT -10 

4.00 

5.05 

5.05 

4.55 
4.55 
5.25 

5.65 

5.20 
5.20 
5.20 
5.40 
5.65 

RESISTANCE WHEN ORDERING 

LNP11A15§ 
12V 
24V 

120V 

§ Enclosed Relay 

33.7 
138 0.75VA OPOT 10 

3,357 

• Denotes U/L 

$6.35 
6.35 
6.35 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645·9200 (IN N. Y. STATE CALL COLLECT (5161 294..(1990) 
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POTTER & BRUMFIELD RELAYS SEC. 4500 • RELAYS 

Princeton, Indiana 47670 (812) 385-5251 TWX: 810-350-2343 

GENERAL PURPOSE RELAYS 

R10-E1 SERIES industrial relays with solder 
terminals and No. 3-48 stud or sockets for 
plug-in mounting U/L recognized, File No. 
E4281 o. Relays provide sensitivity of 125 mW 
per pole. DPDT to 6PDT contact arrangement 
for DC coils are available with four contact 
styles: "W"-10 amps, "X"-5 amps, "Y"-2 
amps, and "Z"-100 mAo Operating tempera
ture: -55° C to + 72° C. R 1 0-E1 AC version also 
available with DPDT, 4PDT, 6PDT and 8PDT 
arrangements and "X" style contacts rated 5 
amps. Sockets shown below fit all R10 relays 
and provide grounded or ungrounded ver
sions with solder or p.c. terminals. Grounding 
provisions are pre-installed and wire hold 
down spring is included. RlO-E1-Z Series 
has bifurcated contacts for low level loads. 
"J" Sensitive Current Adjustment: 85 mW 
(DPDT); 175 mW (4PDT). "SS" Ultrasensitive 
Current Adjustment: 20 mW (SPDT). 

R10-E2 SERIES has printed circuit terminals 
for mounting on p.c. board without sockets. 
Available with "X", "Y", or "z" style contacts 
for DPDT, 4PDT or 6PDT. Other electrical 
and mechanical specifications same as 
R10-E1 above. Weight: .8 to 1.4 oZS. 

R10 SERIES SOCKETS WITH 
GROUNDING STRIP' 

DPDT Solder terminal socket, R10-A10-10 
Hold-down spring, R10-P28-1 
Box of 10 each, 9XR10-1 LIST $5.50 

4PDT Solder terminal socket, R1 O-A 10-20 
Hold-down spring, R10-P28-2 
Box of 10 each, 9XR10-2 LIST $7.00 

4PDT Solder terminal bracket mount socket, 
A10-S020. Hold-down spring, R10-P28-2 
Box of 5 each, 9XR10-14 LIST $5.00 

6PDT Solder terminal socket, R1 O-A 10-30 
Hold-down spring, R10-P28-3 
Box of 10 each, 9XR10-3 LIST $9.00 

8PDT solder terminal socket, R10-A10-110 
Hold-down spring, R10-P28-4 
Box of 10 each, 9XR10-16 LIST $14.00 

*Not recommended for relays carrying 5 amps AC and 
above. 

DPDT Printed circuit terminal socket, R1 O-A 11-
10 Hold-down spring, R10-P28-4 
Box of 10 each, 9XR10-4 LIST $5.50 

4PDT Printed circuit terminal socket, R10-A11-
20 Hold-down spring, R10-P28-2 
Box of 10 each, 9XR10-5 LIST $7.00 

6PDT Printed circuit terminal socket, R10-A11-
30 Hold-down spring, R10-P28-3 
Box 10 each, 9XR10-6 LIST $9.00 

8PDT Printed circuit termi nal socket, R1 O-A 11-
110 Hold-down spring, R10-P28-4 
Box of 10 each, 9XR10-17 L1.ST $14.00 

R10 SOCKETS WITHOUT GROUND" 

DPDT Solder terminal socket, R10-A10-40 
Hold-down spring, R10-P28-1 
Box of 10 each, 9XR10-7 LIST $5.50 

4PDT Solder termi nal socket, R1 O-A 10-50 
Hold-down spring, R10-P28-2 
Box of 10 each, 9XR10-8 LIST $7.00 

6PDT Solder terminal socket, R1 O-A 10-60 
Hold-down spring, R10-P28-3 
Box of 10 each, 9XR10-9 LIST $9.00 
Strap hold-down spring, R10-P49 
For printed circuit sockets 
Box of 50 each, 9XR10-10 LIST $2.50 

R10 Series continued on page 10. 

"For 5 amps AC and above 

x= .950 (2PDT) 

1.165 (4PDT) 

1.375 (6PDT) 

10 6 1 

0-. ?l..-:' 
~~ 

~ !,' '0 0' '6 
+ 

2 POLE 

22 12 13 

16 9 10 

0-. ~ r:? 
~~ 
13 6 7 

0-.,. ':l. r:? 
~~ 

~ 
+ 

4 POLE 

0-. ~..-:: 
~~ 
~ 9 10 

~~ 
16 6 1 

0-.,. ~..-:' 
~~ 

~ 
+ 

6 POLE 

Rl0 RELAY SOCKET 

GROUNDING STRIP 

TYPE 
Input 

Rl0-El-W4 
-V700 24VDC 

Rl0-El-Yl 
-SSl.0K 6VDC 
-SS220 3VDC 

R 10-El-Y2 
-V52 6VDC 
-V185 12VDC 
-V700 24VDC 
-V2.5K 48VDC 
-V15.0K 15VDC 

Rl0-El-Y4 
-V 52 6VDC 
-V185 12VDC 
-V700 24VDC 
-V2.5K 48VDC 
-V15.0K 15VDC 

Rl0-El-Y6 
-V25 6VDC 
-V90 12VDC 
-V430 24VDC 
-Vl.5K 48VDC 
-V90K 15VDC 

Rl0-El-X2 
-V52 6VDC 
-V185 12VDC 
-V700 24VDC 
-V2.5K 48VDC 
-V15.0K 15VDC 

Rl0-El-X4 
-V52 6VDC 
-V185 12VDC 
'-V700 24VDC 
-V2.5K 48VDC 
-V150K 15VDC 

Rl0-El-X6 
-V25 6VDC 
-V90 12VDC 
-V430 24VDC 
-Vl.SK 48VDC 

35O 
-V9.0K 15VDC ..J--

Rl0-El-W2 
-V185 12VDC 
-V700 24VDC 

Rl0-El-Z2 
-V52 6VDC 
-V185 12VDC 
-700 24VDC 
-V2.5K 48VDC 
-V15.0K 15VDC 

Rl0-El-Z4 
-V 52 6VDC 
-V185 12VDC 
-V700 24VDC 
-V2.5K 48VDC 
-V15.0K 15VDC 

Rl0-El-Z6 
-V25 6VDC 
-V90 12VDC 
-V430 24VDC 
-Vl.5K 48VDC 
-V9.0K 15VDC 

Rl0-El-Y2 
-J2.5K 5.8mA 
-J50K 4.1mA 
-Jl00K 3.1mA 

Rl0-El-Y4 
-J2.5K 8,4mA 
-J5.0K 6.2mA 
-Jl0.0K 4.5mA 

Rl0-El-Z4 
-Jl.0K 12.0mA 
-J2.5K 8AmA 
-J5.0K 6.2mA 

Rl0-El-X2 115VAC 
-115VAC 

Rl0-El-X4 115VAC 
-115VAC 

Rl0-El-X6 115VAC 
-115VAC 

Rl0-El-X8 115VAC 
-115VAC 

• Denotes U/L 

COILS CONTACTS SUGG. 
Res. Amp 'lIE-
in Nom. Arrang. Rat- SALE 

Ohms Power ing PRICE 

700 820mW 4PDT ·10 $ 4.90 

1,000 36mW SPDT • 2 4.05 
220 40mW SPOT 2 4.05 

52 690mW 3.30 
185 770mW 3.30 
700 820mW 2PDT 2 3.30 

2,500 920mW 3.30 
15,000 880mW b<\5 

52 690mW 3.65 
185 770mW • 3.65 
700 820mW 4PDT 2 3.65 

2,500 920mW 3.65 
15,000 880mW 5.70 

25 lAW 4.70 
90 16W • 4.70 

430 1.3W 6PDT 2 4.70 
1,500 1.5W 4.70 
9,000 1.5W 5.60 

52 690mW 3,40 
185 nOmW 3,40 
700 820mW 2PDT 5 3,40 

2,500 920mW 3,40 
15,000 880mW 5,45 

52 690mW 3.90 
185 770mW 3.90 
700 820mW 4PDT 5 3.90 

2,500 920mW 3.90 
15,000 880mW 5.95 

25 lAW 5.10 
90 16W • 5.10 

430 1.3W 6PDT 5 5.10 
1,500 1.5W 5.10 
9,000 1.5W 6.00 

185 770mW 2PDT 10 3.95 
700 820mW 3.95 

52 690mW 3.70 
185 770mW 3.70 
700 820mW 2PDT 100 3.70 

2,500 920mW mA 3.70 
15,000 880mW b0l5 

52 690mW 4.15 
185 770mW • 4.15 
700 820mW 4PDT 100 4.15 

2,500 920mW mA 4.15 
15,000 880mW 6.20 

25 lAW 5.35 
90 1.6W 5.35 

430 1.3W· 6PDT 100 5.35 
1,500 1.5W mA 5.35 
9,000 1.5W 6.25 

2,500 85mW 3.60 
5,000 84mW 2PDT 2 4.10 

10,000 96mW 4.50 

2,500 176mW 4.00 
5,000 192mW 4PDT 2 4.50 

10,000 200mW 4.90 

1,000 144mW 4.50 
2,500 176mW 4PDT 100 4.50 
5,000 192mW mA 5.00 

Diodes) 3VA 2PDT • 
(2)9.0K 5 5.15 
Diodes) 3VA 4PDT • 5 (2)9.0 K 6.30 
Diodes) 3VA 6PDT • 
(2)7.5K 5 8.75 
Diodes) 3VA 8PDT • 
(2)7.5K 5 10.55 

See ordering information on page 11. 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645-9200 (IN N. Y. STATE CALL COLLECT (516) 294·0990) 
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Vol.2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIESI CONTROLS & DRIVES 

POTTER .& BRUMFIELD RELAYS 

R10 SERIES SOCKETS WITH GENERAL PURPOSE RELAYS 

GROUNDING TERMINAL· 

DPDT Printed circuit terminal socket, 
R10-A11-70. Hold-down spring, R10-P28-1. 
Box 01 10,9XR10-11 LIST $5.50 
4PDT Printed circuit terminal socket, 
R10-A11-80. Hold-down spring, R10-P28-2. 
Box 01 10, 9XR10·12 LIST $7.00 
6PDT Printed circuit terminal socket, 
R10-A11-90. Hold-down spring, R10-P28-3. 
Box 0110, 9XR10-13 LIST $9.00 

'Not recommended for relays carrying 5 
amps AC and above. 

R10 SERIES HOLD-DOWN SPRINGS 
Hold-down spring for R10-P28-1. 
Box 01 100, 9XR10-19 $5.00 

Hold-down spring for R10-P28-2. 
Box 01100, 9XR10-20 $5.00 
Hold-down spring for R10-P28-3. 
Box 01 100, 9XR10-21 $5.00 
Hold-down spring for R10-P28-4. 
Box of 100, 9XR10-22 $5.00 

R10L SERIES Has a light emitting dioqe (LED) 
indicator. LED produces highly visible red 
light when relay coil is energized. Especially 
useful when troubleshooting an instrument, 
equipment, or system. LED has long oper
ating life and high reliability. Other operating 
characteristics same as standard R10 Series 
relays. LED is available on relays with coils 
up to 48 volts DC. Relays fit standard R10 
Series sockets. 

Note: Observe polarity indicated when 
wiring R10L- with LED. 

MOUNTING STRIP FOR R10 RELAYS 
Contains twenty pre-punched break-away 
mounting plates stamped from .064" alumi
num. Designed to simplify mounting one or 
more R10 relays on chassis or racks. Each 
individual plate accepts a 2, 4, 6, or 8 pole 
solder terminal R10 relay or socket. 

When a socket is used, it is held in place by 
one #3-48 screw and nut in the hole provided. 
Or, the relay may be mounted without a 
socket by inserting its mounting stud through 
the hole in the plate and fastening a #3-48 
nut on relay stud. 

Single plates may be mounted over a rec
tangular hole measuring 1.62" x .750" maxi
mum or a 1.62" round hole. 

For rack or panel installation, the entire 20-
piece strip (approx. 24" long) may be mounted. 
!'leinforcing of the strip will be required de
pending on the number of plates used and 
the particular mounting circumstances. . 

R10 Mounting strip, R10P126 
Box of 12 strips, 9XR10-15 LIST $28.20 

WIRE HOLD-DOWN 
SPRING 

GROUNDING TERMINAL 

x = FROM .95 (2 POLE) TO 
1.580 MAX. (8 POLE) 
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TYPE 
Input 

Rl0-E2-W2 
-V700 24VDC 

Rl0-E2-X 
-V700 24VDC 

Rl0-E2-Y2 
-V185 12VDC 
-V700 24VDC 

Rl0-E2-Y4 
-V185 12VDC 
-V700 24VDC 

Rl0-E2-Y6 
-V90 12VDC 
-V430 24VDC 
-Vl.5K 48VDC 

Rl0-E2-Z4 
-V185 12VDC 
-V700 24VDC 

Rl0-E2-Z4 
-J2.5K 8AmA 
-J5.0K 6.2mA 

Rl0-E2-Z6 
-V90 12VDC 
-V430 24VDC 
-Vl.5K 48VDC 

Rl0L-El-X2 
-V185 12VDC 
-V700 24VDC: 

Rl0L-El-X4 
-V185 12VDC 
-V700 24VDC 
-V2.5K 48VDC 

Rl0L-El-X6 
-V430 24VDC 

Rl0L-El-Y2 
-V52 6VDC 
-V185 12VDC 
-V700 24VDC 
-V2.5K 48VDC 

Rl0L-El-Y4 
-V52 6VDC 
-V185 12VDC 
-V700 24VDC 

Rl0L-El-Y6 
-V430 24VDC 

Rl0L-El-Z4 
-V700 24VDC 

Rl0L-E2-Y2 
-V185 12VDC 

Rl0L-E2-Y4 
-V700 24VDC 

COILS CONTACTS 

Res. Amp 
in Nom. Arrang. Rat-

Ohms Power ing 

• 
700 820mW DPDT 10§ 

• 
700 820mW 2PDT 5 

• 
185 770mW 2PDT 2 
700 8.20mW 

• 
185 770mW 4PDT 2 
700 820mW 

90 1.6W • 
430 1.3W 6PDT 2 

1500 1.5W 

• 
185 770mW 4PDT 100 
700 820mW mA 

• 
2500 176mW 4PDT 100 
5000 192mW mA 

90 1.6W • 
430 1.3W 6PDT 100 

1500 1.5W 

185 770mW 2PDT 5 
700 820mW 

185 770mW 
700 820mW 4PDT 5 

2500 920mW 

430 1.3W SPDT 5 

52 690mW 
185 770mW 2PDT 2 
700 820mW 

2500 920mW 

52 S90mW 
185 770mW 4PDT 2 
700 820mW 

430 1.3W SPDT 2 

100 
700 820mW 4PDT mA 

185 770mW 2PDT 2 

700 820mW 4PDT 2 

SUGG. 
RE-

SALE 
PRICE 

'$3.95 

3.40 

3.30 
3.30 

3.65 
3.65 

4.70 
4.70 
4.70 

4.15 
4.15 

4.50 
5.00 

5.35 
5.35 
5.35 

6.90 
6.90 

7AO 
7AO 
7.40 

8.60 

6.80 
S.80 
6.80 
6.80 

7.15 
7.15 
7.15 

8.20 

7.S5 

6.80 

7.15 

§ Use ungrounded frame for AC loads 5 amps • Denotes U/L See ordering information on page 11. 
and more. 
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SEC. 4500 0 RELAYS 
POTTER & BRUMFIELD RELAYS 
Princeton, Indiana 47670 (812) 385-5251 TWX: 810-350-2343 

R40 SERIES SLiMLINE DC operated 4PDT 
relays are designed for printed circuit board 
use. All are recognized under U/L Compo!1ent 
Program, File No. E46750. Features low pro
file-only .430" height. Allows easy circuit 
board layout and 6" board mounting centers. 
Also available with solder/plug-in terminals 
to fit sockets described below. A variety of 
contact styles provide switching dry circuit 
to 5 ampere loads. A wide range of coils for 
DC voltage is available. Nominal pick-up 
power is 720 mW. Weight: .8 to 1.05 ozs. 

GENERALPURPOSERELAVS 

R40-E1 SERIES provides solder terminals or 
plug-in socket mounting. (See sockets below). 
Bifurcated contacts for low level applications 
available or with cross bar coniacts for dry 
circuit use. 

R40-E2 SERIES has printed circuit pins for 
vertical mounting. 

R40-E3 SERIES is equipped for mounting re
lay flat on a printed circuit board. Weight: 
8 to 1.05 ozs. 

R40 SERIES SOCI~ETS 

4PDT Right angle printed circuit terminal 
socket, R40-S410 
Hold-down spring, R40-P33 
Box of 10 each, 9XR40-1 LIST $14.00 

4PDT Vertical printed circuit terminal socket, 
R40-S420 
Hold-down spring, R40-P33 
Box of 10 each, 9XR40-2 LIST $10.00 

4PDT Chassis mount solder terminal socket, 
R40-S430 
Hold-down spring, R40-P33 and retainer, 
R40-P34 
Box of 10 each, 9XR40-3 LIST $11.00 

TYPE Input 

H_~2g~-X4 12VDC 
-VSOO 24VDC 

R40-E1-Y4 
-V50 6VDC 

-V200 12VDC 
-VSOO 24VDC 
-V3.2K 4SVDC 

R40-E1-Z4 
-V200 12VDC 
-VSOO 24VDC 

R40-E1-L4 
-V200 12VDC 
-V800 24VDC 
-V3.2K 48VDC 

R40-E2-X4 
-V 50 6VDC 
-V200 12VDC 
-V800 24VDC 

R40-E2-Y4 
-V200 12VDC 
-VSOO 24VDC 

K4U-E2-Z4 
V200 12VDC 
-V800 24VDC 
-V3.2K 48VDC 

R40-E3-X4 
-V200 12VDC 
-V800 24VDC 

R40-E3-Y4 
-V200 12VDC 
-V800 24VDC 
-V3.2K 4SVDC 

R40-E3-Z4 
-V200 12VDC 
-V800 24VDC 
-V3.2K 48VDC 

R40-!=_3-L4 
-V200 12VDC 
-V800 24VDC 
-V3.2K 4SVDC 

COILS l,;UNIAl,;Il> 

Res. Amp 
in Nom. Arrang. Rat-

Ohms Power ing 

200 720mW 4PDT 0 
SOD 5* 

50 0 
200 720mW 4PDT 2 
SOD 

3.2K 
0 

200 720mW 4PDT 100mA 
SOO 

0 
200 
800 720mW 4PDT 500llA 

3.2K 
0 

50 720mW 4PDT 5 * 
200 
800 

• 
200 720mW 4PDT 2 
800 

· 200 720mW 4PDT 100mA 
800 

3.2K 

• 
200 720mW 4PDT 5' 
800 

• 
200 
800 720mW 4PDT 2 

3.2K 

· 200 
800 720mW 4PDT 100mA 

3.2K 

• 
200 
SOO 720mW 4PDT 500ilA 

3.2K 

SUGG. 
RE-

SALE 
PRICE 

$5.65 
5.65 

5.40 
5.40 
5.40 
5.40 

5.90 
5.90 

6.S5 
6.85 
6.S5 

5.65 
5.65 
5.65 

5.40 
5.40 

5.90 
5.90 
5.90 

5.65 
5.65 

5.40 
5.40 
5.40 

5.90 
5.90 
5.90 

6.85 
6.S5 
6.85 

• Denotes U/L. ' Use ungrounded frame for AC loads 
5 amps and above. 

ORDERING INFORMATION FOR R10 AND R40 SERIES RELAYS 

To select your relay: 
1. Decide on terminal type and mounting. 
3. Select rating and contact arrangement. 

EXAMPLES: 

R10 
R10 Type Relay 
with Transparent 
Enclosure 

R40 

R40 Slimline 
Series Relay 

E1 

Plug-in Solder 
Terminals and 
Mounting Stud 

E2 
Printed Circuit 
Terminals. No 
Stud Mounting 

2. Choose the proper coil resistance. 
4. Pick a mating socket, if needed. 

Y4 

4 Form C 
Contacts Rated 
2 Amps 

Z4 
.100 amp Contacts 
4 Form C 
Bifurcated 

V700 
700 ohm coil 
for 24V DC 
Operation 

or 
J2.SK 
Sensitive Current 
Adjustment 

V200 
200 Ohm 
Coil for 12V DC 
Operation 

IN STOCK AT LEADING ELECTRONIC PARTS DISTRIBUTORS 

9XR10-2 Socket 
Chassis Mount 
Socket for a 
4 Form C Relay 

9XR40-1 Socket 
Right Angle 
Printed Circuit 
Socket 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645·9200 !IN N. Y. STATE CALL COLLECT (516) 294·0990) 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices P & B Page 11 Vol.20S53 



Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

POTTER & BRUMFIELD RELAYS 
POWER RELAYS AB SERIES For appliance and general pur

pose applications where rugged construction, 
long life and quiet operation are required. All 
equipped with terminals to fit snap-on con
nectors and may be applied to printed cir
cuits using dip soldering. Snap-on screw 
adaptors packed with each relay. All models 
are recognized under the Component Pro
gram of U/L (File No. E29244) and are CSA' 
listed (File No. LR-15734). Mounting: Two 
No. 8-32 tapped holes, on 11." centers. Silver 
contacts. Weight: Approx. 5 ozs. 

COILS CONTACTS 

ABC SERIES Medium duty power relay with 
dust cover. For small motors, industrial con
trol and similar apj:. .• cations. All equipped 
with terminals to fit snap-on connectors and 
may be applied to printed circuits using dip 
soldering. Snap-on screw adaptors packed 
with each relay. All models are recognized 
under the Component Program of U/L (File 
No. E29244) and are CSA' listed (File No. 
LR-15734). Mounting: One No. 8-32 threaded 
stud ra" long and locating tab on .562" centers. 
Contacts: Silver. Weight: Approx. 7 ozs. 

GF SERIES Medium duty power relay for in
dustrial control applications. Long contact 
arms have silver contacts rated at 10 amps at 
120V AC or 28V ~C, resistive. Contacts have 
excellent wipe or self-cleaning action. Tinned, 
pierced solder terminals. Mounting: 8-32 
tapped core with locating boss. Weight: 4.75 
ozs. (See GA series on page 3 for similar 
voltage actuated relays.) 

MR SERIES A medium duty power relay that 
can h, . j!- 'lm"lll motors, transm;'t-·s, and 
genera,' IU, "o"eapplications. Mounting: Two 
.156" dia. holes on 2.250" centers for MR 3 
and 11, 2.625" centers for MR2, 5 and 14. 
Contacts: Silver. Weight: 4 ozs. 

MS/MR SERIES DUST COVER 
Metal dust cover, 350130 
Similarto PM/PR shown below 
Box of 1,350130 LIST $2.30 

PM SERIES A compact 4POT power relay for 
polyphase and heavy duty switching applica
tions. f:rew terminals. Has silver-cadmium 
oxide contacts rated at 25 amps at 240V, 
50/60 Hz resistive AC, 1 HP per movable arm 
at 120V or 240V, AC single phase, U/L (File 
No. E22575) and CSA' listed, except 480V. 
Mounts by one front key-hole and two rear 
channel slots for 8-32 screws on 2" x 2.5" tri
angular centers. Weight: 14 ozs. 

PM SERIES ADAPTOR PLATE 
Adaptor plate, 378370 
For mounting PM on PR mounting holes 
Box of 10, 9PM1 LIST $1.80 

PM AND PR DUST COVERS These dust 
covers have a sheet metal base with knock
outs for .5" dia. conduit and an aluminum 
cover fitted with two screws. Finished in 
gray hammertone. Mounting: Three No. 10 
holes on 1.875" x 4.125" centers. ApPf"ox. 
weight: 1 lb. 

Metal dust cover, 350227 
For PM only 
Box of 1, 350227 

Plastic dust cover, 350203 
For PM only 
Box of 4, 9PM2 

Metal dust cover, 350013 
For PR only 
Box of 1, 350013 

LIST $3.45 

LIST $2.00 

LIST $3.45 

/'-- /'" I. 46 9 

2.7BI ;7 

,{ ~ 

T 
" '" o 

l 
:-1 ....."",,..-.;::b--.::. """-~ 

L-- 1-1.406 I 
I 3.125~ 

;;---

PM: 

T 
.093 MAX. 

(4PDTJ 

-5 
2.531 

L: 5.313 MAX. 
W: 3.812 MAX. 
H: 3.812 IY.AX. 

PR: 
L: 5.312 MAX. 

W: 3.375 MAX. 
H: 3.125 MAX. 

TYPE Res. Amp 
Input in Nom. Arrang. Rat-

Ohms Power ing 

6V 1.3 
AB11AY 24V 23 6.4VA OPOT • 

120V 510 10 
240V 2,050 

12V 72 • 
AB11DY 24V 288 2W OPOT 10 

110V 6,050 

6V 1.3 • 
ABC11AY 24V 23 6.4VA OPOT 10 

120V 510 
240V 2,050 

6V 18 • 
ABC110Y 12V 72 2W OPOT 10 

24V 288 
110V 6,050 

12V 6.8 
GF17A 24V 24 6VA 4POT 10 

120V 690 
240V 2,950 

6V 18 
GF17D 12V 72 2W 4POT 10 

24V 288 
110V 6,050 

SPECIFY COIL VOLTAGE OR 

RESISTANCEWHEN ORDERING 

6V 
MR3A 24V 

120V 

6V 
MR30 12V 

24V 

6V 
12V 

MR5A 24V 
120V 
240V 

6V 
MR50 12V 

24V 
nov 

6V 
12V 

MR11A 24V 
120V 
240V 

6V 
MR11D 12V 

24V 
nov 

6V 
12V 

MR14A 24V 
120V 
240V' 

6V 
MR140 12V 

24V 
nov 

6V 
12V 

PM17AY 24V 
120V 
240V 

PM17A 480V 

6V 
PM170Y 12V 

24V 
nov 

PMT17AY 24V 
120V 

2.75 
50 

1,250 

24 
96 

360 

2.75 
13.25 
50 

1,250 
4,600 

24 
96 

360 
8,000 

2.75 
13.25 
50 

1,250 
4,600 

24 
96 

360 
8,000 

2.75 
13.25 
50 

1,250 
4,600 

24 
96 

360 
8,000 

.37 
1.4 
5 

120 
587 

1,790 

8.2 
33 

132 
2,760 

5 
120 

SPST-
3.25VA NO-OM 10 

SPST-
1.6W NO-OM 10 

3.25VA SPOT 8 

1.6W SPOT 8 

3.25VA OPOT 8 

1.6W OPOT 8 

3.25VA 3POT 8 

1.6W 3POT 8 

• 
14VA 4POT 25 

14VA 4POT 25 

4.4W 4POT 25 

13VA 4POT • 
15VA 25 

'Canadian Standards Association File A-Alternating Current, e.g. KL17A • Denotes U/L § Enclosed Relay 
No. LR-15734 O-Direct Current, e.g. KRP14DN 

FOR CURRENT SOURCE DATA CAlL TOLL·FREE 800·645-9200 liN N. Y. STATE CALL COLLECT (516) 294·0990) 

SUGG. 
RE-

SALE 
PRICE 

$6.20 
6.20 
6.20 
6.70 

6.15 
6.15 
6.65 

7.45 
7.45 
7.45 
7.95 

7.45 
7.45 
7.45 
7.95 

7.65 
7.65 
7.65 
810 

7.65 
7.65 
7.65 
8.20 

$ 4.75 
4.75 
4.75 

4.30 
4.30 
4.30 

4.25 
4.25 
4.25 
4.25 
4.75 

3.95 
3.95 
3.95 
4.50 

6.00 
6.00 
6.00 
6.00 
6.45 

5.65 
5.65 
5.65 
6.25 

7.15 
7.15 
7.15 
7.15 
7.60 

6.70 
6.70 
6.70 
7.30 

14.35 
14.35 
14.35 
14.35 
14.90 

15.80 

13.70 
13.70 
13.70 
14.30 

14.20 
14.20 
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POTTER & BRUMFIELD RELAYS SEC. 4500 • RELAYS 

Princeton, Indiana 47670 (812) 385-5251 TWX: 810-350-2343 

POWER RELAYS 

COILS CONTACTS SUGG. 

PR SERIES Heavy duty relay for industrial 
control applications requiring long life and 
fast action. Industrial screw terminals. All AC 
and DC models shown carry U/L (File No. 
E22575) and CSA' listing. PR11AS models 
have U/L Component Program recognition. 
Mounting Two .188" dia. holes on 1.875" 
centers. Weight: 11 ozs. max. Contacts: Silver. 
Enclosure: See "PR" Dust Cover under PM 
Series. The PR11 AS relay has auxiliary min
iature snap-action switch with SPOT silver 
contacts rated 5 amps@ 120V AC. Open only, 
relay with miniature switch will not fit inside 
cover. 

DESIGNATOR CHANGES 

to PR relays have been made. A zero, indi
cating screw terminals has been added to 
most relays of this series. 

EXAMPLE: PR11 AY becomes PR11AYO 

An exception applies to PR relays having an 
auxiliary switch: 

EXAMPLE: PR 11 AS becomes PRA 11 A Y A 

These designator changes have been made 
throughout the last half of 1972. 

AP SERIES RATCHET, IMPULSE A reliable 
compact unit for applications requiring on
off or reversing action on alternate opera
tions. Positive ratchet operation at all speeds 
on impulses as short as 60 ms. Intermittent 
operation only. Mounting Three .156" dia. 
holes on 3.375" x .875" triangular centers. 
Contacts: Silver. Weight: 7 ozs. Coils for 
intermittent duty only. 

BU BUZZER AC operated coil with a spring 
steel armature which buzzes when coil is 
energized. Used extensively in test equip
ment, laboratories and a host of other applica
tiuns where a small light weight, dependable 
buzzer is required. Recognized under the 
Cumponent Program of Underwriters' Lab
uratories, Inc. (File No. S1154). Weight: 1% 
OLS. Mounting No. 6-32 tapped core. 

GM SERIES Unusually versatile switching 
makes this impulse/sequencing relay es
pecially suitable for single coil latching. The 
2 Form C contact arrangement is switched 
alternately by cam action during drop-out of 
the armature. It can also be furnished with 
additional 2 Form C auxiliary contacts (des
Ignated by "L"). AC version operates on a 
,,0% coil duty cycle (5 Min. max.). Mounting: 
8-32 tapped core with locating boss. Weights: 
With aux. contacts 4:% ozs. Without aux. con
tacts 4 ozs 

The GM1N10 and GM1N12 AC or DC use 
the basic GM structure with uni-directional 
pn nted ci rcuit boards with 10 or 12-steps, 
respectively. The board is attached to an ex
tenslun of the ratchet shaft. The movable 
contact arm advances one position each 
time the armature drops out. Contact rating: 
25 amps. Contact arrangement: SP-10 pos. 
and SP-12 pos Size: 2.312" x 1.875" x 2". 

AUXILIARY 

SWITCH 

2.07 

-<-

~2.0 

TYPE 

PRIAYO 

PR3AYO 

PR3DYO 

PR5AYO 

PR5DYO 

PR7AGO 

PR7AYO 

PR7DYO 

PRllAGO 

PRllAYO 

PRA11AYA 

PR11DYO 

APllA 

AP11D 

AP17A 

API7D 

BU 

GM11A 

GM11ALll 

GMllD 

GM11DL 11 

GM1Nl0A 
GM1N12A 
GM1Nl0D 
GM1N12D 

Res. 
Input in Nom. Arrang. 

Ohms Power 
24V 12 9.BVA SPST-NO 

120V 290 
6V 86 

12V 3.2 
24V 12 9.8VA lST-NO-Dl 

120V 290 
208V 850 
240V 1,200 

6V 18 / 
12V 71 2W SPST-NO-DM 
24V 288 

110V ,050 
6V .86 

12V 3.2 
24V 12 9.8VA SPDT 

120V 290 
208V 850 
240V 1,200 

6V 18 
12V 71 2W SPDT 
24V 288 

110V 5,050 
120V 290 9.8VA DPST-NO 

6V 86 
12V 3.2 
24V 12 9.8VA DPST-NO 

120V 290 
208V 850 
240V 1,200 

6V 18 
12V 71 2W DPST-NO 
24V 288 

110V ~,050 
120V 290 9.8VA DPDT 

6V 86 
12V 3.2 
24V 12 

120V 290 9.8VA DPDT 
208V 850 
240V 1,200 
480V 4500 

12V 32 
24V 12 9.8VA DPDT 

120V 290 & 
240V 1,200 SPDT 

6V 18 
12V 71 2W DPDT 
24V 288 

110V 6,050 

SPECIAL PURPOSE RELAYS 

6V 6 1 
12V 2.2, 
24V 8.8 18.5VA DPDT 

120V 240 
240V 900 

6V 4.0 
12V 15.5 9W DPDT 
24V 65 

110'/ ,350 
24V 8.8 /8.5VA 4PDT 

120V 240 
12V 15.5 
24V 65 9W 4PDT 

110V ,350 
6V 2.7 

12V 13.2 
24V 50 4.6VA -

120V 1,250 
240V 4600 

24V 16 9AVA DPDT 
120V 420 
120V 420 9AVA DPDT/DPDT 

12V 36 
24V 144 4W DPDT 

110V 3050 
12V 36 4W DPDT/DPDT 
24V 144 

120V 510 9AVA SP-l0 pas. 
120V 510 9AVA SP-12 pas. 
24V 144 4W SP-l0pos. 
24V 144 4W SP-12 pas. 

Amp RE-
Rat- SALE 
ina PRICE 

• $ 475 
25 4.75 

4.85 
• 4.85 

25 485 
4.85 
5.35 
5.35 

· 4.85 
25 4.85 

4.85 
5.55 
5.10 · 5.10 

25 5.10 
5.10 
5.60 
5.60 
5.10 · 5.10 

25 5.10 
5.80 

30· 6.00 
5.70 · 5.70 

25 5.70 
5.70 
6.20 
6.20 

• 5.75 
25 5.75 

5.75 
6.45 

30· 7.80 
7.50 
7.50 · 7.50 

25 7.50 
8.00 
8.00 
9.00 

• Sl i5 
25 9.15 

9.15 
9.65 
7.50 

25· 7.50 
7.50 
8.20 

$10.20 
10.20 

5 10.20 
10.20 
10.75 
10.20 

5 10.20 
10.20 
10.95 

5 12.35 
12.35 
12.35 

5 12.35 
13,10 
2.10 · 2.10 

- 2.10 
2.10 
2.55 

3 8.45 
8.45 

3 12.00 
8.10 

3 8,10 
8.65 

3 11.75 
11.75 
10AO 
10.55 

.25 10,15 
10.30 

SPECIFY COIL VOLTAGE OR RESISTANCE WHEN ORDERING 

'Canadian Standards Association File A-Alternating Current. e.g. KL 17A • Denotes U/L 
No. LR-15734 D-Direct Current, e.g. KRP14DN 

FOR CURRENT SOURCE DATA CALL TOLL-FREE 800-645-9200 (IN N_ Y_ STATE CALL COLLECT (5161 294-0990) 
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Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

POTTER & BRUMFIELD RELAYS 

GP SERIES Separate AC and DC coils to 
match with DPDT or 4PDT switches. AC coils 
(GPA) available in 6, 12, 24, 120 and 240 
volts. DC coils (GPO) available in 6, 12, 24 
and 110 volts; current coils: 2,500, 5,000 and 
10,0000hms. Contacts: Silver. 

GP11 Switch Assembly DPDT 5 amps $2.05 
GP17 Switch Assembly 4PDT 5 amps $3.45 

KB SERIES LATCHING RELAY Both release 
and trip coils must be for the same voltage. 
One coi I operates relay to set latch and other 
coil releases it. Ideal for memory work and 
overload applications. Operates on momen
tary impulse to either coil. Mounting: Two 
.156" dia. holes on 1.375" centers. Weight: 6 
ozs. Contacts: Silver, rated 5 amps; "G" suf
fix indicates silver-cadmium oxide contacts 
on movables rated 10 amps. AC relays with 5 
amp contacts are recognized under Compo
nent Program of Underwriters' Laboratories, 
Inc. (File No. 29244) and are CSA' listed. AC 
coil for intermittent duty only. 

KBP SERIES LATCHING RELAY Enclosed in 
a translucent polypropylene dust cover, the 
KBP is furnished with 20-pin octal-type plugs 
for socket mounting. Contact arrangements 
of 4PDT and 5PDT are available. Otherwise 
all specifications are identical to the KB series 
described above. U/L component recognition 
does not apply to the KBP series. Weight: 
80zs. 

KM SERIES Subminiature relay for applica
tions requiring unusually small relays with 
up to 3-poles. Contacts: Silver. Withstands 
30g mechanical shock and .06" excursion 
from 10 to 55 Hz mechanical vibration. Used 
extensively in small business machines, 
alarm systems, automatic toys and communi
cations systems. Mounting: One 2-56 tapped 
core and locating .062" dia. half-punch on 
.187" centers. Solder terminals. Weight: .58 
ozs. 

KT SERIES ANTENNA SWITCHING RELAY 
Glass base insulation for minimum RF loss to 
switch 300 ohm line. Mounting: One No. 6-32 
threaded stud and locating tab on .438" 
centers. Conta.cts: Gold-flashed silver. 
Weight: 1.5 oz. 

KUL SERIES Small, magnetic latching relay 
requiring approximately half the space 
needed for mechanical latching relays. De
Signed for continuous duty in applications 
demanding good memory stability, the KUL 
is ideal for machine tools, process controls 
and business machines. All AC and DC 
models are U/L recognized (File No. E22575) 
Under the Component Program, and are CSA' 
approved. SPOT or DPDT silver-cadmium 
oxide contacts are rated 10 amps @ 28V DC, 
resistive or 120V AC, 80% PF. All AC DPDT 
relays include diodes inside the clear poly
carbonate dust cover. Mounting: Various 10 
amp rated nylon sockets available (see KU 

. sockets pages 7 & 8). Weight: 3.4 ozs. 

KUL SERIES SPRING 
(For KUL relay, CU and CL 51 style timer 
relays.) 

Hold-down spring, 20C247 
Box 01 25, 9KUL21 LIST $4.50 

4POT 

GPA 

GPO 

!f~"' !t' 
"~~~AI.! ~~~~~ .... .! 

lA'C" lUCH 

""KBP 17 "" KBP20 

T 

T 
2.156 

1 
KUL 

SPECIAL PURPOSE RELAYS 

COILS CONTACTS 

TYPE 
~--,-~--,----+------,---~SUGG. 

Res. Amp RE-

GPA 

Input 

6V 
12V 
24V 

120V 
240V 

GPO 6V 
12V 
24V 

110V 

6V 
12V 

KB17AY 24V 
120V 
240V 

6V 
12V 

KB17AG 24V 
120V 
240V 

6V 
KB17D 12V 

24V 
110V 

6V 
KB170G 12V 

24V 
110V 

KB23AY 24V 
120V 

KB23AG 24V 
120V 

KB230 24V 

KB230G 24V 
110V 

KBP11A§ 120V 

KBP11AG§ 120V 

KBP17A§ 120V 

KBP17AG§ 120V 

KBP170§ 24V 

KBP170G§ 12V 
24V 

KBP20A§ 120V 

KBP20AG§ 120V 

KBP200G§ 12V 
24V 
6V 

KM50 12V 
24V 

6V 
KM11D 12V 

24V 

6V 
KM140 12V 

24V 

KT11A 6V 
120V 

KT11D 6V 
12V 

KUL5A15S 120V 

KUL5015S 24V 

12V 
KUL11A15S 24V 

120V 

KUL110150 24V 

KUL11015S 12V 
24V 

in Nom. Arrange. Rat- SALE 
Ohms Power ing PRICE 

1.7 $ 2.00 
6.8 2.00 

24 6VA None 2.00 
690 2.00 

2,950 2.45 

2,500 1.85 
5,000 2.10 

10,000 2.45 
18 2W None 2.45 
72 2W 2.45 

288 2W 2.45 
6,050 2W 3.65 

2.3 
10 
42 

1,030 
4,100 

2.3 
10 
42 

1,030 
4,100 

13.1 
52 

230 
4,560 

13.1 
52 

230 
4,560 

27 
700 

27 
700 

230 

230 
4,560 

1,030 

1,030 

1,030 

1,030 

230 

52 
230 

700 

5VA 4POT 

5VA 4POT 

2.7W 4POT 

2.7W 4POT 

7.8VA 6POT 

7.8VA 6POT 

2.7W 6POT 

2.7W 6POT 

5.3VA OPOT 

5.3VA OPOT 

5VA 4POT 

5VA 4POT 

2.7W 4POT 

2.7W 4POT 

7.8VA 5POT 

700 7.8VA 5POT 

52 2.7W 5POT 
230 
36 

144 1.1W SPOT 
500 

36 
144 1.1W OPOT 
500 

36 
1441.1W 3POT 
500 

6 2VA OPOT 
2,250 

32.1 1.2W OPOT 
120 

3,700 SPOT 

472 1.2W SPOT 

37 
176 

3,700 

350 

OPOT 

2.4W OPOT 

-5 

10 

5 

10 

5 

10 

5 

10 

5 

10 

5 

10 

5 

10 

5 

10 

10 

2 

2 

2 

5 

5 

-10 

-10 

-10 

120 1.2W OPOT -10 
472 1.2W 

12.25 
12.25 
12.25 
12.25 
13.15 

12.35 
12.35 
12.35 
12.35 
13.25 

11.00 
11.00 
11.00 
12.45 

11.25 
11.25 
11.25 
12.70 

14.65 
14.65 

14.85 
14.85 

13.30 

13.65 
15.10 

15.15 

15.25 

17.20 

17.40 

15.95 

16.25 
16.25 

17.70 

17.95 

17.10 
17.10 
4.20 
4.20 
4.20 

4.60 
4.60 
4.60 . 

5.30 
5.30 
5.30 

4.50 
4.50 

4.50 
4.50 

6.35 

5.50 

7.15 
7.15 
7.15 

7.15 

6.10 
6.10 

'Canadian Standards Association File A-Alternating Current, e.g. KL 17A - Denotes U/L § Enclosed Relay 
No. LR-15734 D-Direct Current, e.g. KRP14DN 

FOR CURRENT SOURCE DATA CALL TOLL-FREE 800-645·9200 (IN N. Y. STATE CALL COLLECT (516) 294-0990) 
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POTTER & BRUMFIELD RELAYS SEC. 4500 0 RELAYS 

Princeton, indiana 47670 (812) 385-5251 TWX: 810-350-2343 

MS SERIES MOTOR STARTING RELAYS 
For starting capacitor start, induction-run 
motors. Operates on back EMF of start wind
ing. Armature gap can be altered to change 
pick-up. Recognized under Component Pro
gram of Underwriters' Laboratories, Inc. 
(File No. 29245). Mounting: Two .156" dia. 
holes on 1.563" centers. Contacts: 7. HP, fine 
silver; 3 HP, silver cadmium. Weight: 5 ozs. 
max. 

MS/MR SERIES DUST COVER 
Metal dust cover, 350130 
Similar to PM/PR on page 12 
Box 011, 350130 LIST $2.30 

PC SERIES Single coil impulse latching relay 
for on-off and current reversal switching on 
alternate pulses. Mounting: Two .156" dia. 
holes on 2.625" centers. Weight: 5 ozs. Con
tacts: Gold-flashed silver-cadmium oxide. 
Coils for intermittent duty only. 

SA SERIES STEPPING SWITCH For opera
tion in vertical position only. A twelve posi
tion stepping relay with printed circuit strips 
to switch currents up to 250 milliamps. Arma
ture-driven pawl operates a ratchet wheel to 
drive the movable contact in steps of 30 
degrees over 12 positions. Used widely for 
audio-level switching in TV remote control 
units, scoreboards and process controls. 
Mounting: Two 6-32 holes on 1.813" centers. 
Weight: 4 ozs. AC coil for intermittent duty 
only. 

GB SERIES (See GA series page 3 for similar 
voltage actuated relays.) Sensitivity 115 milli
watts for single pole and 275 milliwatts for 
4 pole. Medium cost, high quality relay. 
Pick-up is not adjustable. Mounting: No. 8-32 
tapped core and locating boss. Contacts: 
Silver. Weight: Approximately 5 ozs. 

KCP SERIES Low cost DC sensitive relay en
closed in clear polycarbonate cover. Sensi
tivity 125 mw single pole; 250 mw double 
pole; 375 mw three pole. Mounting: Standard 
octal plug-in type. Eight pin for KCP5 and 
KCP11. Eleven pin for KCP14. Contacts: Gold 
flashed silver. Weight: Approximately 3 ozs. 
Use KRP hold-down spring when vibration is 
a factor or when using inverted or horizontal 
mounting. (See page 4.) 

LB SERIES Designed for top performance, 
long life at an unusually low cost. Each coil is 
wound with a given coil resistance and fac
tory adjusted to operate on minimum current 
requirements. Mounting: Two .188" holes on 
2.219" centers. Contacts: Silver. Weight: 
Approximately 2 ozs. 

LM SERIES (See KL page 5 for similar volt
age actuated relays.) Sensitivity: 100 milli
watts for single pole and 200 milliwatts for 
double pole. Medium cost, high quality relay 
with gold-flashed silver contacts. Pick-up 
adjustable by tail spring adjusting screw. 
Mounting: Two No. 6-32 tapped holes on 
1.813" centers. Weight: Approximately 5 ozs. 
DC Coils only. 

KCP5 KCP11 KCP14 

SPECIAL PURPOSE RELAYS 

COILS CONTACTS SUGG. 
Res. Amp RE-

TYPE Input in Nom. Arrange. Rat- SALE 
Ohms Power ing PRICE 

MS2AY 120V 530 5.9VA SPST- . $4.25 
240V 2,100 NC 3/4HP 4.75 

MS4AY 120V 530 5.9VA SPST- • 4.95 
240V 2,100 NC-DB 3 HP 5.45 

6V .6 6.60 
12V 2.28 6.60 

PC11A 24V 8.8 18.5V~ DPDT 7.5 6.60 
120V 240 6.60 
240V 900 7.10 

6V 4 6.35 
PC11D 12V 15.5 9W DPDT 7.5 6.35 

24V 65 6.35 

PC17A 24V 8.8 18.5VA 4PDT 7.5 9.05 
120V 240 9.05 

PC17D 24V 65 9W 4PDT 7.5 8.85 

SA-1 N-12A 120V 140 20VA 12Steps .25 7.75 
I 

SPECIFY COIL VOLTAGE OR 

TYPE 

GB5D 

GB11D 

GB17D 

KCP5§ 

KCP11§ 

KCP14§ 

LB5 

LM5 

LM11 

RESISTANCE WHEN ORDERING 

SENSITIVE RELAYS 

COILS CONTACTS SUGG. 

Res. Amp RE-
Input in Nom. Arrange Rat- SALE 

Ohms Power ing PRICE 

6.8 rnA 2,500 
4.8 rnA 5,000 115rnW SPDT 
3.4 rnA 10,000 

7 rnA 2,500 
5 rnA 5,000 125rnW DPDT 
3.53rnA 10,000 

10.5 rnA 2,500 
7.4 rnA 5,000 275rnW 4PDT 
5.25rnA 10,000 

7.2 rnA 2,500 
5.0 rnA 5,000 125rnW SPDT 
3.6 rnA 10,000 

10 rnA 2,500 
7.2 rnA 5,000 250rnW DPDT 
5.0 rnA 10,000 

12.3 rnA 2,500 
8.7 rnA 5,000 375rnW 3PDT 
6.1 rnA 10,000 

$4.15 
5 4.35 

4.90 

5.80 
5 6.05 

6.55 

6.95 
5 7.15 

7.65 

6.90 
2 7.00 

7.45 

7.35 
2 7.45 

2 

7.90 

9.05 
9.15 
9.60 

9.0 rnA 2,500 3.15 
6.3 rnA 5,000 200rnW SPDT 5 3.35 
4.5 rnA 10,000 3.55 

6.3 rnA 2,500 4.80 
4.5 rnA 5,000 100rnW SPDT 5 5.05 
3.2 rnA 10,000 5.40 

9.0 2,500 6.90 
6.3 rnA 5,000 200rnW DPDT 5 7.10 
4.5 rnA 10,000 7.75 

A-Alternating Current, e.g. KL 17 A • Denotes U/L § Enclosed Relay 
D-Direct Current, e.g. KRP140N 

FOR CURRENT SOURCE DATA CALL TOLL-FREE 800-645-9200 (IN N_ Y. STATE CALL COLLECT 1516J 294-0990) 
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Vol.2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

POTTER & BRUMFIELD RELAYS 

ML SERIES A small telephone type relay 
having excellent sensitivity and outstanding 
switching capabilities. Ideal for transistorized 
computer networks, telephone systems and 
battery powered communications equipment. 
Single contact arms have gold-flashed silver 
contacts rated at 3 amps for 100,000 opera
tions. Pierced solder terminals. Mounting: 
Four 3-48 holes on .375" centers. Weight: 
2.50z5. 

PW SERIES (In both voltage and current 
actuated models.) Sensitivity: 40 mw for cur
rent actuated models, 180 mw for voltage 
actuated models. Precision,. lightweight, 
hermetically sealed relay for aircraft and 
missile applications. Will withstand 10g 
vibration to 500 Hz. Mounting: Standard 
7-pin miniature tube base. Weight: Approx. 
1 oz. 

RS SERIES (In both voltage and current actu
ated models.) 60 mw sensitivity. Low-cost, 
small, lightweight, sensitive relay for radio
sonde, light dimmer and model applications. 
Mounting: Two No. 4-40 tapped holes on di
agonal .75" x .625" centers. Contacts: Bar 
palladium. Weight: 1Y, ozs. 

.-
.765 
,OIA. 

~ 

~. ~1.688~ 
PW® 
~ 

~l 
~ - /1;172 

f.O--J-L 

TYPE 
Input 

4.0mA 
ML11D 2.83mA 

2.0mA 

5.65mA 
ML17D 4.0mA 

2.83mA 

ML23D 6.93mA 
3.4mA 

6V 
PW5DSt 12V 

24V 

PW5LSt 2.8mA 
2.0mA 

6V 
12V 

RS5D 5mA 
3.5mA 
2.5mA 

SS5D 1mA 

SENSITIVE RELAYS 

COILS CONTACTS 

Res. Amp 
in Nom. Arrang. Rat-

Ohms Power Ing 

2.500 
5,000 40mW DPDT 3 

10,000 

2.500 
5.000 80mW 4PDT 3 

10,000 

2,500 120mW 6PDT 3 
10.000 

202 
810 180mW SPDT 2 

3,240 

5,000 40mW SPDT 2 
10.000 

335 110mW 
1.350 110mW 
2.500 60mW SPDT 2 
5,000 60mW 

10.000 60mW 

10.000 10mW SPDT 2 

SPECIFYCOILVOLTAGEOR 

SUGG. 
RE-

SALE 
PRICE 

$ 7.70 
7.90 
8.25 

9.15 
9.35 
9.70 

10.35 
10.90 

13.05 
13.05 
13.05 

13.55 
14.00 

3.10 
3.25 
3.35 
3.65 
4.25 

16.85 
SS SERIES Ultra sensitive precision relay. 10 
mw sensitivity. Dual series-connected coils 
with balanced armature on needle-point 
bearings for all low energy circuits such as 
instruments and bridge balancing. May also 
be used as a differential relay by connecting 
the two coils in separate circuits. Mounting: 

RESISTANCE WHEN ORDERING 

Two No. 6-32 tapped holes on .719" centers. 
Contacts: Silver. Weight: Approx. 3Y, ozs. 

TELEPHONE TYPE RELAYS 
BS SERIES Long coil telephone type. Suited 
for computer and automatic test equipment 
applications requiring large numbers of 
poles. Tinned, pierced solder terminals for 
'rear panel wiring. Mounting: Two No. 8-32 
NC 2B tapped holes on .75" centers. Contact 
arms: Bifurcated with twin palladium con
tacts. Weight: Approximately 9 ozs. 

COILS CONTACTS 

LS SERIES Short springs and lightweight 
armature provide fast action without sacri
ficing reliability and long life. Stainless steel 
hinge bearing designed to give 100 million 
operations. Tinned, pierced solder terminals. 
Mounting: Two No. 6-32 tapped holes on .75" 
centers. Bifurcated contact arms with twin 
palladium contacts. Weight: Approx. 4 ozs. 

The LSP version has identical specifications 
as the LS, except that it is enclosed in a clear 
polycarbonate cover and is provided with a 
rectangular socket with combination tap?r 
tab or solder terminations. Enables plug-In 
like any other plug-in component. Two sizes 
of sockets and covers are available: 16-pin 
for 4 Form C (4PDT) or 28-pin for 6 Form C 
(6PDT). Dimensions: LSP17D: 1.71" x 1.39" 
x 2.52" seated; weight 4 ozs. LSP23D: 2.11" 
x 1.39" x 2.52" seated; weight 4Y, ozs. 

TYPE 

BS17A 

BS17D 

BS17L 

BS23A 

BS23D 

LS17D 

LS23D 

LSP17D§ 

LSP23D§ 

Input 

120V 

24V 
110V 

5.5mA 

120V 

24V 
110V 

24V 
48V 

110V 

24V 
110V 

24V 
48V 

110V 

24V 
48V 

110V 

Res. 
in Nom. Arrange. 

Ohms Power 

103 16.5VA 4PDT 

1.000 576mW 4PDT 
6.500 1.8W 

10,000 300mW 4PDT 

103 16.5VA 6PDT 

1,00U 576mW 6PDT 
6,500 1.8W 

300 1.9W 
1,300 1.8W 4PDT 
8,000 1.5W 

300 1.9W 
8,000 1.5W 6PDT 

300 1.9W 
1,300 1.8W 4PDT 
8,000 1.5W 

300 1.9W 
1,300 1.8W 6PDT 
8,000 1.5W 

A-Alternating Current, e.g. KL17A § Enclosed Relay t Sealed Relay 
D-Direct Current, e.g. KRP14DN 

FOR CURRENT SOURCE DAlA CALL TOLL-FREE 800-645-9200 (IN N. V.STATE CALL COLLECT (516) 294·0990) 

Vol.2-858 P & B Page 16 CATALOG PAGES: (Yol.1-301 to 1-972) (Yol.2-301 to 2-11961 (Yol.3-301 to 3-1420) 

Amp 
Rat-
ing 

4 

4 

4 

4 

4 

4 

4 

4 

4 

SUGG. 
RE-

SALE 
PRICE 

$11.20 

9.20 
9.90 

9.90 

13.00 

11.15 
11.85 

6.85 
7.05 
7.30 

8.25 
8.70 

8.85 
9.00 
9.30 

11.05 
11.15 
11.45 
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POTTER & BRUMFIELD RELAYS 
SEC. 4500 • RELAYS 

Princeton, Indiana 47670 (812) 385-5251 TWX: 810-350-2343 

MB SERIES Miniature DC contactor. De
signed for very high current applications. 
Extra rugged construction ensures long life. 
Contact arms: Stationary, heavy brass, silver 
contacts pierced solder terminals. Movable, 
silver bar contact. Mounting: Four No. 3-48 
tapped holes on .375" x .375" centers. Weight: 
20zs. 

MC SERIES Built with ceramic contact 
spacer for RF switching to minimize losses 
at high frequencies. Intercontact capacitance 
1.5 mmfd. max. Tinned, pierced solder type 
terminals. Mounting: Four No. 3-48 tapped 
holes on .375" x .375" centers. Contacts: 
palladium. Weight: 2 ozs. 

MG SERIES Sub-miniature telephone type 
relay can be furnished open, sealed or in 
nylon dust cover. Mounting: Open model has 
four No. 3-48 tapped holes on .375" x .375" 
centers. Sealed model has three No. 4-40 
threaded studs on 1" x .50" centers. Dust 
cover model has plug-in header that fits Am
phenol receptacle 57-20140 or simi lar. Con
tacts: Silver. Weight: Open 1.2 oZS.; Dust 
cover 2.0 ozs.; Sealed 2.75 ozs. 

MH SERIES MINIATURE TYPE Ideal for ap
plications where space and weight are fac
tors. Mounting: Open model, MH11 L, one 
No. 6-32 threaded stud .344" long plus loca
ting boss. All other open models have four 
No. 3-48 holes on .375" x .375" centers. 
Sealed models, M enclosures, three 6-32 NC 
2 threaded studs on 1.250" x .50" centers. D 
enclosures, three 6-32 threaded studs on 
1.188" x .938" centers. All sealed models 
have hook solder terminals. 
All models have gold-flashed silver contacts. 
Weight: Open models 2).; ozs. max. Sealed 
models 5 ozs. max. 

MOP SERIES Small size, ultra-sensitive, 
polarized relays are characterized by high 
speed switching and efficient, bounce-free 
contact action. Their operation depends on 
both the magnitude and direction of the coil 
current. Two types of contact arrangements 
provide the following action when coils are 
de-energized; Bi-Stable-armature remains 
in its last energized position; Center-Stable
armature remains in center-off position with 
contacts open. Contact material as listed. 
Temperature: -60 0 C to +85 0 C. Relays are 
enclosed in a plastiC dust cover and equipped 
with 8-pin plugs for mounting. MDP relays 
measure: 1.500" square by 1.812" high (when 
seated). Weight: 4.25 ozs. 

'____ .750 

;> 
1.7~2.11 

TELEPHONE TYPE RELAYS 

COILS CONTACTS 
Res. Amp 

TYPE Input in .Nom. Arrange. Rat-
Ohms Power ing 

6V 13.3 
MB30 12V 62.3 2.7W SPST-NO 60 

24V 245 OM 
110V 5,000 

MC5A 6V 2.5 4.6VA SPOT 1 

MC50 12V 96 1.6W SPOT 1 
24V 365 

MC11A 120V 680 4.6VA OPOT 1 

MC110 24V 365 1.6W OPOT 1 
----

12V 90 
MG11D 24V 365 1.6W OPOT 2 

110V 7,560 

MG170 12V 90 1.6W 4POT 2 
24V 365 

12V 90 
MG170P§ 24V 365 1.6W 4POT 2 

110V 7,560 

MG17DTt 24V 365 1.6W 4POT 2 
110V 7,560 

MH11L 45mA,1O,000 .2W OPOT 3 

MH11LMt 4.5mA 10,000 .2W OPOT 3 

6V 23 
MH17D 12V 96 1.6W 4P01 5 

24V 365 

MH170M 12V 96 1.6W 4POT 5 
24V 365 

MH17AMRt120V 6,200 2VA 4POT 5 

6V 13.3 
MH230 12V 62.3 2.5W 6POT 5 

24V 245 
110V 5,000 

MH2300t 12V 62.3 2.5W 6POT 5 
24V 245 

SPECIAL RELAYS 
COILS CONTACTS 

Pick- Res. Pick-up Rating 
T YPE up in Power Arrange. in Amps 

inmA Ohms' in}.1W Resist. 

Bi-
stab. 1.5 150 (2) 338 1 Form C .01-1A" 
MOP @ 25-150V 
-300-1 

Cen 
stab. 
MOP 
-1006 0.32 330 (1) 33.8 
-1007 0.27 480 (1) 35.0 
-1011 0.10 3500(1) 35.0 1 FormK 3A@ 
-1013 0.067 7200(1) 32.3 Gl 28VOC 
-2009 0.32 1000(2) 102.0 
-2011 0.17 2300(2) 66.5 

'Each coil. Number of coils in () parentheses. 
"With suitable arc suppression. 

Contact material shown in circle. 
Gl Silver @ Tungsten and Paliney 

A-Alternating Current, e.g. KL17A § Enclosed Relay t Sealed Relay 
D-Direct Current, e.g. KRP140N 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 800,645-9200 (IN N. Y. STATE CALL COLLECT (516) 294·0990) 

SUGG. 
RE-

SALE 
PRICE 

$ 6.55 
6.70 
6.70 
7.15 

640 

5.60 
5.60 

8.80 

8.10 

r--
6.30 
6.30 
6.75 

845 
845 

14.05 
14.05 
14.75 

15.35 
16.00 

7.25 

12.30 

7.30 
7.30 
7.30 

14.65 
14.65 

23.95 

9.15 
9.15 
9.15 
9.70 

19.50 
19.50 

SUGG. 
RE-

SALE 
PRICr 

$24.70 

28.25 
28.25 
28.25 
28.25 
28.25 
28.25 

eem/1973 See YELLOW SECTION for Local Sales and Oistributors' Offices P Be B Page 17 Vol.2·S59 



Vol. i! ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

POTTER & BRUMFIELD RELAYS 
FC SERIES withstands 150g shock, 400g linear ac
celeration, 30g vibration to 2,000 Hz. Range -65° C 
to +125°C. Bifurcated contacts. Plugs in on a .2" 
grid. Meets applicable specifications of MIL-R-5757 
and MSFC-SPEC-339. Weight: .75 oz. 

FL SERIES Dualccoil latching relay has same specs 
as above, except operates by pulsing each coil 
alternately (observing coil polarity); or connecting 
the coils in series from a reversing (polarized) 
source. Remains latched ,without coil power. 

HC SERIES is non-polarized, non-latching. Has 
gOld-plated silver DPDT contacts rated dry circuit 
to amps@28 VDC resistive. Range -65° to +125° C. 
HCll DA has hook-end solder termi nals and shoulder 
brackets; HCll D has plug-in plain case; HCll DB 
has hOOk-end solder terminals and flat mounting 
plate with 2 holes. The HC series meets or exceeds 
all applicable sections of MIL-R-S757 and complies 
with MSFC-SPEG-339. Size: Plain case .8" x .4" x 
.4" (seated). Weight: .5 oz. 

HCM SERIES Military version of HC. Meets or ex
ceeds appropriate sections of MIL-R-5757. Straight 
pins or hook solder terminals. Shoulder bracket 
available. HCM has same mountings as HC Series 
above. Weight: .5 oz. 

HP SERIES is recommended for applications such 
as TV cameras, dictating machines, desk top com
puters, copying machines, etc. Circuit board or 
socket mounting. Encased in a nylon heat-sealed 
(non-hermetic) cover. Terminals on a .2" grid. 
Weight: .3 oz. 

HPS SERIES Hermetically sealed HP above. HPS 
is designed for reliable performance in logic cir
cuits or where p'rolonged submersion of pc boards 
in cleaning solvents may be required. Recommend
ed for use in applications requiring more critical 
specifications than HP relay provides. HP'socket 
may be used for mounting. Sealed metal enclosed 
relay weighs .25 oz. 

HP SERIES SOCKETS 
(For HP, HPS and HCM relays) 

DPDT Solder terminal socket, 27E062 with socket 
retainer, 24A051 
Box of 10, 9HP1 LIST $4.80 

SC SERIES Miniature permanent magnet relay for 
low power, high shock/vibration applications. 
200g shock, 30g vibration to 2000 Hz with no con
tact opening. Ambient temperature range: -65°C 
to +125°C. Mounting: SCll D", -DA, -DB, DC and 
DD correspond to similarly designed SL mountings. 
SCGllD has rectangular header with terminals on 
.2" grid. Weight: Yo oz. 

"Armel No. HRK-l, 8-pin receptacles available 
from distributors for plug-in applications. 

SL SERIES Dual coil miniature magnetic latching 
relay with same shocklvibration, resistance and 
ambient temperature range as SC. Coils may be 
connected in series for polar operation. Mounting: 
SL11D' for plug-in applications: -DA has sHoulder 
jlanges with two .104" x .136" holes on a 1.062" 
center; -DB has a welded bracket with four .125" 
dia. holes on 1.062" x .281" centers; -DC has two 
No. 4-40 NC 2A threaded studs on .488" x .220" 
diagonal centers; -DD has plain case with hook-end 
solder terminals. SLGll D has plug-in terminals on 
.2" grid. Weight: 2 ozs. 

'Armel No. KRKB-l, 10-pin receptacles available 
from distributors for plug-in applications. 

TL SERIES High reliability 4PDT miniature mag
netic latching relay for severe environments. Her
metically welded. Approx. 0.5 ms transfer time. 
Temperature range: -65° to +125° C. Meets or ex
ceeds applicable sections MIL-R-5757 and MSFG
SPEC-339. Weight: Approx. lX ozs. Mountings: 
D-plain case, plug-in header. DA=shoulder bracket. 
300" from base, hook-end solder. DB=flat plate, 
.593" wide x 1,60" long, 4- .125" dia. holes on .281" 
x· 1.30" centers, hook-end solder. 

A-Alternating Current, e.g. KL 17 A 
D-Direct Current, e.g: KRP14DN 

Fe 

.;1(.400 

~- ~~~~ . . ,-
, LAST 

ENERGIZED 

FL 

RED 

-,.. D~T _ I ,,~, 
g .;;. .. -

SL 
-L 

TYPE 

FCllD 

FLllD 

HCllD 
HC11DA 
HC11DB 

HCMllD 
HCMllDA 
HCMllDB 

HP11D§ 

HPS11Dt 

SC11D 

SC11DA 

SC11DB 

SC11DC 

SC11DD 

SCG11D 

SC7141 

SL11D 

SL11DA 

SL11DB 

SL11DC 

SL11DD 

SLG11D 

TLl7D 

TL17DA 

TL17DB 

HIGH RELIABILITY RELAYS 

COILS 

Res. 
Input In 

Ohms 

6V 60 

CONTACTS 

Amp 
Nom. Arrange- Rat
Power ment Ing 

12V, 210 .65W DPDT 3 
24V 900 

6V 67.5 
12V 230 .65W DPDT 
24V 1,000 

24V 814 

24V 814 

6V 55 
12V 218 
24V 870 
48V 3,480 

12V 218 
24V 870 

6V 35 
12V ,135 
24V 550 

12V 135 
24V 550 

6V 35 
12V 135 
24V 550 

24V 550 

24V 550 

24V 550 

26.5V 

6V 40 
12V 160 
24V 630 

6V 40 
12V 160 
24V630 

6V 40 
12V 160 
24V 630 

24V 630 

24V 630 

24V 630 

12V 150 
24V 600 

24V, 600 

24V 600 

.72W DPDT 

.72W DPDT 

.662W DPDT 

.662W DPDT 

lW DPDT 

lW DPDT 

lW DPDT 

lW DPDT 

lW DPDT 

lW DPDT 

MIL-R-5757/10C-141 
or RY 4NA3B3LOl 

lW DPDT 

lW DPDT 

lW DPDT 

lW DPDT 

lW DPDT 

lW DPDT 

lW 4PDT 

lW 4PDT 

lW 4PDT 

3 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

3 

3 

3 

FOR CURRENT SOURCE DATA CALL _TQLL:FREE~QO:~45-9200m~ N,Y. STATE CALL CO~LECT{~16)~94-0990)_ 
Vol,2·S60 P&BPapI8 CATALOG PAGES: (Vol.1·301 to 1·972) (VoI.2·301 to 2·1196) (Vol.3·301 to 3·1420) 

SUGG. 
RE

SALE 
PRICE 

$20.35 
20.35 
20.35 

22.85 
22.85 
22.85 

20.25 
20.25 
20.25 

13.55 
14.20 
14.20 

8.40 
8.40 
8.40 
8.95 

10.15 
10.15 

20.60 
20.60 
20.60 

20.60 
20.60 

20.60 
20.60 
20.60 

20.60 

20.60 

20.60 

20.75 

22.50 
22.50 
22.50 

22.50 
22.50 
22.50 

22.50 
22.50 
22.50 

22.50 

22.50 

;22.50 

33.35 
33.35 

33.35 

33,35 
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POTTER & BRUMFIELD RELAYS SEC. 4500 • RELAYS 

Princeton, Indiana 47670 (812) 385-5251 TWX: 810-350-2343 

EBT SERIES combines input/output isolation 
of reed relay with inrush switching capabi
lities, long life of triac switch. Switches 7 
amps, 60 Hz @ 25°C ambient with nominal 
load voltage of 120 VAC. Rated 5 amps rms 
60 Hz @ 55°C ambient. Minimum operating 
current: 200 mA, 60 Hz. Expected life greater 
than 10 million operations. Bounce free. 
Operate time: 2 msec. maximum. Release 
time: 10 msec. maximum. Typical "Closed 
contact" voltage drop is 1.1 V. Octal termi
nals fit standard 8-pin socket on page 7. 
Weight 5.5 ozs. approx. 

ECT SERIES is a medium power triac con
trolled and isolated by a· reed relay. Input 
power is 290 mw for a 120V, 50-60 Hz line. Ex
pected life is in excess of 10 million opera
tions. Operate time is 2 ms, maximum; re
lease time, 10 ms, maximum @ 25° C. Steady
state rms U/L current ra!ings (at 25° C) range 
from 7-20 amps. When used with the factory 
recommended heatsink area the ECT is rated 
20 amps; without heatsink, 7 amps. Stan
dard models have .250" quick-connect ter
mination (.187" and .205" quick-connect 
terminals available on request). Adaptor is 
available to convert the .250" terminals to 
6-32.screw terminals. Approx. wI. 4.5 oz. 

EBA SERIES has output switching charac
teristics, package, mounting of EBT, plus 
control signal amplifier. Operates from cur
rent sourcing output mode of DTL, TTL logic 
Circuits, 60 microwatt. Contacts are rated 7A 
at 120V, 60 Hz. Must Operate voltage: 2.4 V 
DC @ approx. 25 pamp at 24V DC supply. 
Maximum input is 30 V DC or 1 mAo Release 
occurs at 0.5 V DC or less. Rate of control 
voltage change: 1V/msec. min. Polarity pro
tection provided. Operate Time: 2 msec. 
max. @ Must Operate control voltage: Re
lease time: 10 msec. max. @ Must Release 
control voltage; both rated at nominal supply 
voltage. 

KUA SERIES Amplifier-driven KUP relay, 
offers standard input sensitivity of 60 micro
watts. Operated from low power Signals 
associated with integrated circuits: DTL and 
TTL logic outputs in the current sourcing 

d C t I' I f 2 4 V DC@ mo e. on ro signa 0 approx. 
25!1A controls relay, at specified supply 
voltage. Control voltage change must exceed 
1 V/ms to meet intended operate conditions. 
Maximum control signal: 30 V DC or 1 mao 
Must Release control voltage: 0.5 V DC. 
Polarity protection provided. Gold-flashed 
fine silver contacts switch 5 A @ 28 V DC. 
res. or 120 V 60 Hz. 80% P.F. Terminals: 
.187" O.C.lsolder fit standard KU sockets on 
page 7. Clear polycarbonate case. Weight: 
3.5 ozs. approx. 

KUR SERIES Alternate direct-action, impulse 
relay employs permanent magnet latching 
relay plus flip-flop circuit that switches on 
leading edge of applied pulse. Recommended 
for pulse operation or alternate energizing of 
two loads, has permanent memory, alternate 
action features. Transfers DPDT contacts 
when specified input pulse (25 msec. min. 
duration and 1200 PPM max.) is received. 
Holds mode with or without power. Con-
trolled from single DC source. Contacts: 
gold-flashed fine silver rated 5A @ 28 V DC, 
or 120 V AC, 80% P.F. Terminals: .187" O.C.I 
solder, fit standard KU sockets on page 7. 
Has yellow plastic dust cover. Weight: 3.5 
ozs. approx. 

, ~1.5~olid state hybrid relays 
I ~ I solve many critical 

1.50 L switching problems 

,;~ •• -l 
~CT .. "' 

""" 1.406 
ECT OPERATING DIAGRAM 

EBA I. '1-' 
REED 

1 

-< 1 1.406 
LOAD LINE 

1 
1.906 

1 
EBT 

+ - -1 

~ 
EBA 

HYBRID RELAYS 

~ 
COILS CONTACTS SUGG. 

Res. Amp RE-
TYPE Input In Nom. Arrange. Rat- SALE 

CONTROL: PINS 8+7~ Ohms Power Ing PRICE 
SUPPLY: PINS 2+7· 

6V 125 $16.65 
EBT1DA52§ 12V 500 290mW SPST-NO 7 16.65 

KUA 24V 2000 16.65 

~: .. :SJ 
48V 8000 17.05 

ECT1DC72§ 5V 87 290mW SPST-NO 7'· 14.60 
ECT1DB44§ 24V 2000 290mW SPST-NO 7" 14.35 

A+~B- KUR11D11§ 24V 350 1.2W DPDT 5 $15.05 

CONTROL: 8+ B~ 
SUPPLY: A+ B· COIL CONTACTS 

KUR SUGG. Control Supply 

t: ~ 
Amp RE-

TYPE DC Nom. DC Nom. Arr. Rat- SALE 
Volt. Pwr. Volt. Pwr. Ing PRICE 

EBA1GA52§ 2.4V 60llW 24V 290mW SPST-NO 7 $23.45 

~OIlW KUA5G11§ 2.4V 24V 1.2W SPOT 5 13.75 

124VDCl KUA11G11§ 2.4V ~OIlW 24V 1.2W OPOT 5 14.20 

INPUT SIGNAL 

• Denotes u/L §Enclosed Relay 
*20 amps with factory recommended heatsink area. 

FOR CURRENT SOURCE DATACALL TOLL-FREE 800-645-9200 (IN N. Y. STATE CALL COL!,ECT (5161 294-09901 
eem/1973 See YELLOW SECTION for Local Sales and Oistributors' Offices P & B Page 19 Vol.2·S61 



Vol.2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

POTTER & BRUMFIELD RELAYS 

DRYREED 
JR STANDARD/JRA LOW COST/JRM MINIATURE 

TYPE 

JR1000 
JR1001 
JR1020 
JR1040 
JR1041 
JR1060 

JRA 
-<:... TERMINAL PIN 
.700 1.030 {REF.} 

JR1005 
JR1006 

JR 
and JRM 

Fast response, reliable performance, high 
sensitivity and long life are characteristic of 
the JR Series dry reed relays. JR standard 
and JRM miniature relays are especially 
suited for data processing applications, com
puter equipment, logic circuitry and various 
other sophisticated control circuits. The JRA 
Series low cost relays are limited to applica
tions where stray magnetic fields and inter
action of coils will not interfere with their 
operation. Adequate spacing (not less than 
.75" separation) is recommended. 

TWO TYPES OF CAPSULES 
The JRA Series is available only in a Form A 
(SPST-NO) contact arrangement. Both JR 
and JRM relays have reed switches with 
either Form A (SPST-NO) or Form C (SPOT) 
contact configuration. Biasing with a perma
nent magnet changes Form A to a Form B 
(SPST-NC). This arrangement requires that 
coil polarity be observed. Combining one 
Form A with one Form B results in a single 
Form C (SPOT) break-before-make. A "true" 
Form C (SPOT) uses a reed switch with two 
stationary and one movable contact. The 
movable contact is normally closed until the 
coil is energized. 

SPECIFICATIONS 
Pick-up: 75% of nominal @ 25°C. 
Typical Operate Time: At nominal voltage @ 
25° C.: JR: 3 ms. JRA: 1.5 ms. JRM: 1 ms. 
Release Time: At25° C; JR:.5 ms. JRM: .05 ms. 

Coil Power: Based on nominal voltage and 
resistance. 
JR: 1 capsule - 240 mw; 2 capsules - 360 
mw; 3 capsules - 720mw; 4 capsules -
960mw; 5 capsules - 1.5w. JRA: 1 capsule 
- 550 mw. JRM: 1 capsule - 180 mw; 2 
capsules - 275mw; 3 capsules - 420mw; 
4 capsules - 540mw; 5 capsules - 720mw. 
For.additional specifications see columnar 
listings and drawings. 

OUTLINE DIMENSIONS 
JR Standard Relays 
X = 1 Cavity = .687" 
X = 2 Cavities = .890" 
X = 3 Cavities = 1.094" 
X = 4 Cavities = 1.297" 
X = 5 Cavities = 1.516" 
JRM Miniature Relays 
X = 1 Cavity = .437" 
X = 2 Cavities = .562" 
X = 3 Cavities = .703" 
X = 4 Cavities = .813" 
X = 5 Cavities = .968" 

Weights 
max. - 1 .50 ozs. 
max. - 2.00 ozs. 
max. - 2.50 ozs. 
max. - 3.00 ozs. 
max. - 3.50 ozs. 

max. -
max.
max.
max. -
max. -

.366 oz. 

.395 oz. 

.530 oz. 

.620 oz. 

.781 oz. 

~ 1{<TYP.}x.123MIN. 

1-.250 

MAX. 

TERMINAL PIN 
.030 DIA. MAX. X .13 

r X "1 

~T· •• 1. 

ilt .10 (TYP.) 

-< .'O(TYP.) 

-;1....05 

JRM 3 CAVITIES 

PRINTED CIRCUIT 
STANDOFF 
.025 X .125 X .032 

JR1008 
JR1025 
JR1045 
JR1046 
JR1063 
JR1086 
JR1010 
JR1011 
JR1013 
JR1030 
JR1031 
JR1050 
JR1051 
JR1066 
JR1088 
JR1089 

JRM1000 
JRM1001 
JRM1003 
JRM1036" 
JRM1037 
JRM1048 
JRM1049 
JRM1006 
JRM1007 
JRM1009 
JRM1040 
JRM1041 
JRM1050 
JRM1051 
JRM1012 
JRM1013 
JRM1015 
JRM1044 
JRM1045 
JRM1052 
JRM1053 

JRA1006 
JRA1012 
JRA1024 

PRINTED CIRCUIT 
MTG. PIN 
.025 X .040 X .125 

r-Xi 

JR 
3 CAVITIES 

JR STANDARD SERIES 

COILS 
SUGG. 

Contact Number Sugg. ReSistance Reed RE-
Arrange- of Nom. in Ohms Rating SALE 

ment Cavities Volt. Walts PRICE 

1A 1 6 150 15 $3.25 
2A 2 6 100 15 4.35 
1A r 6 150 50 4.55 
1C' 1 6 150 10 8.10 
2C' 2 6 100 10 8.85 
1B 2 6 100 15 4.35 
1A 1 12 600 15 3.25 
2A 2 12 400 15 4.35 
4A 4 12 150 15 6.05 
1A 1 12 600 50 4.55 
1C' 1 12 600 10 8.10 
2C' 2 12 400 10 8.85 
1B 2 12 400 15 4.35 

1A+1B 3 12 200 15 5.35 
1A 1 24 2,400 15 3.80 
2A 2 24 1,600 15 4.60 
4A 4 24 600 15 6.35 
1A 1 24 2,400 50 4.90 
2A 2 24 1,600 50 7.30 
1C' 1 24 2,400 10 8.45 
2C' 2 24 1,600 10 8.95 
1B 2 24 1,600 15 4.40 

1A+1B 3 24 800 15 5.70 
2A+2B 5 24 384 15 8.80 

JRM MINIATURE SERIES 
1A 1 6 
2A 2 6 
4A 4 6 
1B 2 6 
2B 3 6 

1A+1B 3 6 
2A+2B 5 6 

1A 1 12 
2A 2 12 
4A 4 12 
1B 2 12 
2B 3 12 

1A+1B 3 12 
2A+2B 5 12 

1A 1 24 
2A 2 24 
4A 4 24 
1B 2 24 
2B 3 24 

1A+1B 3 24 
2A+2B 5 24 

200 
130 
67 

130 
86 
86 
50 

800 
520 
268 
520 
344 
344 
200 

3,200 
2,080 
1,072 
2,080 
1,376 
1,376 

800 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

$3.50 
5.10 
8.10 
4.45 
5.95 
5.95 
9.10 
3.50 
5.10 
8.10 
4.45 
5:95 
5.95 
9.10 
3.85 
5.25 
8.20 
4.55-
6.10 
6.10 
9.25 

$1.50 
1.50 
1.50 

TYPICAL WIRING DIAGRAMS 
BOTTOM VIEW 

~ 
~ 

FORM A (SPST, NO) 

MAGNEBT'C :IAS 00 

o 0 ~ ~ 0 0 

~ . .. 
FORM ~ (SPST, NC) 

~ 
~ 

FORM C (SPDT) 

!50~·· 1.865 ±.01O I 
.2~f~067 I 
~~)- '-----'-0--1 

.250 r I 
~FOI42D 

See ordering information on page 29 . 

.fOR CURRENT SOURCE DATA CALL TOLL·FREE 800-645·9200 (IN N. Y. STATE CALL COLLECT (516) 294-0990) 
Vol.2 0 S62 P &1 Pag.20 CATALOG PAGES: (Vol.1-301 to 1'972) (Vol.2·301 to 2·1196) (Yol.3·301 to 3'1420) aam/1973 



POTTER & BRUMFIELD RELAYS 
SEC. 4500 • RELAYS 

Princeton, Indiana 47670 (812) 385-5251 TWX: 810-350-2343 

OPEN STYLE 
JRC MINIATURE OPEN RELAYS 

DRY REED RELAYS 
FOR .100" x 1.00" 
GRID LAYOUTS 

JRC SERIES open style dry reed relays have 
PIC terminals arranged to fit popular .100" x 
1.00" grid layout. Available in 1 to 5 cavity 
packages, these small modules provide an 
array of switching choices including Form A 
(SPST-NO), Form B (SPST-NC), and combi
nations of both. Rhodium is the standard con
tact material rated 10 watts max., .5 amp 
max., and 200 volts max. for DC resistive 
loads. Typical operate speeds are 1 milli
second (including bounce) for pick-up and .05 
millisecond for drop-out. 
Contact protection is recommended to assure 
long operating life. Approximate Weight: .3 
to 1.0 ozs. 

JRC MOUNTING DIMENSIONS 

I- .375 J 
MAX. -, 

o 0 0 

I- .460---.l 
MAX.~ 

o 0 0 0 

I-- .660 --------1 
MAX. ~ 

000000 

TYPE 

JRC1DA1 

JRC7DB1 

JRC15DD1 

JRC2DB1 

JRC50DD1 

JRC60DF1 

~ .760---------.1 
~MAX.~ 

0000000 

Contact 
Arrange-

ment 

1A 
1A 
1A 

2A 
2A 
2A 

:~ 
4A 

1B 
1B 
1B 

1A+ 1B 
1A+ 1B 
1A+1B 

2A+2B 
2A+2B 
2A+2B 

COILS 

Number Sugg. Reed 
of Nominal Resist. Rating 

Cavities Voltage inOhms Walls 

1 6 240 ;g 1 12 960 
1 24 3,840 10 

2 6 155 10 
2 12 625 10 
2 24 2,500 10 

: 1~ 80 ;g 320 
4 24 1,280 10 

2 6 155 10 
2 12 625 10 
2 24 2,500 10 
4 6 80 10 
4 12 320 10 
4 24 1,280 10 

6 6 45 10 
6 12 180 10 
6 24 720 10 

SUGG 
RE-

SALE 
PRIC E 

~~:~~ 
4.20 

4.50 
4.50 
5.20 

~:~g 
7.10 

3.95 
3.95 
4.25 

5.20 
5.20 
5.35 

6.50 
6.50 
6.65 

.. 
PIN CENTERS 10 

1/ 

(II---_-_ -_~_:c_M~X_' -_-I~'T 
l' 1-,~o,o" 
1-1----- 1.00 ----~I 

o 0 0 o 0 o 0 o 0 0 000 0000000 

1 CAVITY 2 CAVITIES 4 CAVITIES 5 CAVITIES 

HYBRID RELAYS 

INPUT CONTACTS 
SOLID STATE/REED 
HYBRID RELAYS Control Supply 

SUGG. 
TYPE Amp RE-

JDA SERIES Sensitive, amplifier-driven reed 
relay features same 0.275" low profile, Dual 
Thin-Line design as JOT reed relays series. 
Control signal is amplified by solid state 
driver circuit with sensitivity of 100 micro
watts. Designed to operate from output of 
DTL and TTL logic circuits in current sourc
ing mode. Control signals between 2.4 and 
30 volts DC will operate the JDA relay when 
specified supply voltage is applied. Release 
occurs when control signal is reduced to 0.5V 
DC, or less. Nominal supply power require
ment approximately 490 mW in the activated 
state. The control voltage change for these 
amplifier-driven reed relays must exceed 
1 v/ms to meet intended operating conditions. 
Contacts are 2 Form A (DPDT-NO) rated 10 
watts maximum resistive (50V DC or 0.5 amp 
max. switching) per contact. Terminals are 
spaced on 0.1" grid centers for printed circuit 
board mounting. Approximate weight: 0.4 oz. 

DC Nom. DC Nom. Arrange. Rat- SALE 

CONTROL: PINS 2+3. 
SUPPLY: PINS 10+3-

~IO+ 

:~:~--C>5 
4:.~====~~====~--~7 
5. ~~6 

JDA7GB1 

Vol I. Power Voll. Power ing PRICE 

JDA7GB1 2.4V 1OOl1W 24V 490mW DPST-NO 10W 
(0.5A $15.30 
MAX.) 

ORDERING INFORMATION 
Select the desired nominal opera
ting voltage and contact arrange
ment. Specify the corresponding 
P&B type number indicated under 
TYPE in the columnar listing. 

DIMENSION DRAWINGS JDA7GB1 r 1.250 M'X'-1 
r-D·'90 ,BOO .210 

MAX. _.--------L 

~ .-' 

L~ (TYP.) 
.110 

1-1.300 ~51 

-;,--+, - - -- - -~.-
.400 =t~ 1 
MAX.L-~ __ ~ ___ ~._ 

T,:~-(TYP-)~':~~Y~~ 
SUGGESTED HOLE 

LAYOUT TOL. ,".005 

1.370 r.- 1.290 j 

J~~~il =======4i~t~ ::~~ 
L.oos jl 4~ ± .-

(TYP) - ~(TYP) .014 
.012. 

.015 

(TYP. ) 

bfh#3 
~JlJl~ 
.110 .023 

(TYP. ) 

(TYP) 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645-9200 (IN N. Y. STATE CALL COLLECT (516) 294·0990) 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices p&BPage21 Vo1.2·S63 



Vol.2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

POTTER & BRUMFIELD RELAYS· 

DRYREED 

JRL LATCHING 
This bi-stable dry reed latching relay re
quires no coil current to maintain contact in 
either position. Reversing the polarity of the 
coil causes the contacts to transfer. Designed 
for reliable memory work, JRL latching re
lays mount on p.c. board and are not position 
sensitive. 1 Form A and 2 Form A contacts 
are rated 15 watts, resistive. Operate time at 
25°C is 1.0 millisecond (including bounce). 
Weight: 2.0 ozs. 

JDT DUAL THIN-LINE 
Low profile (only 0.275" max. height) JOT 
Dual Thin-Line reed relays are ideal for high 
density packaging applications. Feature 
hermetically sealed glass capsules epoxy
encapsulated in four package sizes: JDT7 
(2 pole), JDT15 (4 pole), JDT21 (6 pole), and 
JDT27 (8 pole). All have dual in-line terminals 
on .100" centers for pc board mounting. Con
tacts will switch 10 watts maximum, resis
tive (50V DC or 0.5 amp. max.). Operate time 
is3.5 milliseconds including bounce. Release 
time is 3.5 milliseconds maximum. Approxi
mate weights: JDT7-, .35 oz.; JDT15-, .55 oz.; 
JDT21-, .65 oz.; JDT27-, .70 oz. 

WIRING DIAGRAMS 

2 FORM A (SPST) 

~ 
~ 
~ 

4 FORM A (SPST) 

~ 
---~ 
---~ 

1 

f:" : -~:O"",; "" 
JRL tA + 
SINGLE WOUND LATCH 

.1 

S ~::o~,~ ... , 
JRL 2A + 
SINGLE WOUND LATCH 

JOT 7 (2 POLE) 

JOT 21 16 POLE) 

JOT 27 (8 POLE. 

.017 

JRL LATCHING SERIES 

COILS SUGG. 
Number Contact Sugg. Reed RE-

TYPE ~rrange- of Nominal Resist. Rating SALE 
ment Cavities Voltage nOhms Watts PRICE 

JRL 1000 lA 2 6VDC 400 15 :p4.80 
JRL 1001 lA 2 12VDC 1,600 15 4.80 
JRL 1002 lA 2 24VDC 6,400 15 5.30 

JRL 1012 2A 3 6VDC 300 15 6.80 
JRL 1013 2A 3 12VDC 1,200 15 6.80 
JRL 1014 2A 3 24VDC 4,800 15 7.15 

ORDERING INFORMATION 
Select the desired nominal opera
ti ng voltage and contact arrange
ment. Specify the corresponding 
P&B type number indicated under 
TYPE in the columnar listing. 

TYPE 

JDT7DAI 

JDT15DBI 

JDT21DCl 

JDT27DDI 

JDT DUAL THI'N-LINE SERIES 

Contact 
Arrange-

ment 

2A 

4A 

6A 

8A 

JDT7 

JDT15 

COII.S SUGG. 
Res. Reed RE-

Cav-
.. sugg. 
Nominal in Rating SALE 

ities Voltage Ohms Watts PRICE 

2 

4 

6 

8 

6VDC 115 ~ 5.80 
12VDC 460 10 5.80 
24VDC 1840 6.45 

1~~~~ J~g 7.70 
10 7.70 

24VDC 1840 8.35 

6VDC 100 11.00 
12VDC 400 10 11.00 
24VDC 1600 11.65 

6VDC 60 13.00 
12VDC 240 10 13.00 
24VDC 960 13.75 

.032 DIA. 

CL(TYP) , 

;T.l-t ~ . ~ : E 
(TVP) ~1.300~ .100 

SUGGESTED HOLE 
LAYOUT TOL. .. 005 

.032 CIA. 
r-. (TYP.) 

~:" :=: ==:=:: 
.400 -,- .. ---:----e-

I ~-------.-
.L-...,--~- - - - - - -9-

.100_; ~--1.300 ____ ~ 
(TYP.) 

r·--------~ _---. -- --G-e----- --G-o ___ • i 

---~ 6 FORM A )SPST) 
DIMENS!ON 
DRAWINGS -.. 

,.. 0 

':. N_ 

"'\~ +1 ~ 

. -:O;;;t- -i ~ .090 TYP. 

(T~'"0 

JDT21 .900, I .032 DIA. I 

I. ; ~~~~-. ---=:: -'---,- ---- --~-
.100 "L-- ----r 

Vol.2·S64 

'----------..';--~ 

'----------..';,.------

~--
~,---~ 

'~-------, 

~ 
-~~\, 
~----..J \, 

~===\, ----- \, 
8 FORM A (SPST) 

.140 '0 ~.o I-

rr~-
~l~ 
'" <'l 

1[-
.275 I~~TYPI 
MAX. 1.0 14 

~ SERIES JDT27 

'" 

1 YWWY 

~.800 MAX.~ 

(TVP) 1.300~ 

'---1 :i~ ~ ~ ~ i~ 
-0- I 

! .032. CIA. 1.100 

!:TI _L.-_(TYP.:_· --=:: 
I -.-------.-...1.-.-, ________ 111_ 

j-------r 
.100 I--- 1300 -----i 

(TYP. ) 

FOR CURRENT SOU~CE OATA CALL TOLL·FREE 800-645-9200 UN N. Y. STATE CALL COLLECT (516) 294-0990) 
P&BPage22 CATALOG PAGES: (Yol.1··301 to 1·972) (YoI.2·301 to 2.1196) (YoI.3.301 to 3·1420) eem/1973 



SEC. 4500 0 RELAYS 

POTTER & BRUMFIELD RELAYS 
Princeton, Indiana 47670 (812) 385-5251 TWX: 810-350-2343 

MERCURY-WETTED 
CONTACT RELAYS 
Rare long life, high speed, and unvarying dependabi
lity-ail are the result of the basic component of these 
relays: a hermetically sealed glass capsule. It contains 
the contact arrangement and a small reservoir of mer
cury sealed in a high pressure hydrogen atmosphere. A 
film of mercury is renewed for every operation-that's 
why you can think in terms of billions of operations 
without contact bounce, pits or welds. 

TWO TYPES OF CAPSULES 
The capsule used in JMF and JMF2 (with 2 capsules) 
modules.JMLand JMS relays has aSPDT, break-before
make (Form C), non-bridging contact arrangement. 
Each capsule used in JMD, JMP and JM1 to JM4 relays 
has a SPOT, make-before-break (Form OJ, bridging 
contact arrangement. JMF, JMF2, JML, JMP and JMS 
Series achieve a high rate of sensitivity by factory-ad
justed magnet biasing. 
All JM Series mercury-wetted contact relays except 
theJMF2 relays may be operated up to 5 times the Must 
Operate current shown in the columnar listings. The 
JMF2 may be operated up to a maximum voltage of 
twice the Suggested DC Voltage shown. 
Mounting Position: Upright mounting required, but 
deviation from upright to 30° causes only minor devia
tion in operating characteristics. 

CONTACT RATINGS 
JMF, JMF2, JML and JMS: 500V max., and 2 amps max., 
100VA max: JMP, JMD and JM1 to JM4: 500V max., 
and 5 amps max., 250 VA max. 

'With contact protection unless used in a low level 
circuit. Details of a Simple protection circuit consisting 
of resistor and capacitor in series are packed with each 
relay. 

TERMINATIONS 

$, $" $'. ~'" 
., l ., 2 ., l 1 

I I • I I • 

FIG. 11 FIG. 12 FIG. 21 FIG. 22 

0·, , . 
, . . 

, " 
FIG. 31 FIG. 41 FIG. 81 FIG. 82 

14 PIN MINi. 
PLUG 

OUTLINE DIMENSIONS 

~o---: 
~ .. 0 _ 

o 0 '" 00 ..: 

JM MERCURY-WETTED CONTACT RELAY SERIES 

SERIES COIL CHARACTERISTICS 

Res. in Sugg. SUGG. 
erm.· Ohms Min. Soakt Must Must RE-

TYPE Fig. ±10% ~perate mA Operate Release SALE 
Coil No. ~25°C mADC DC DC DC PRICE 

JMF SINGLE-SIDE-STABLE 
JMF 1070 -61 450 16.13 - 12.9 2.1 ~11.40 

Printed JMF 1080 -61 675 14.50 - 11.6 1.9 11.40 
Circuit JMF 1120 -61 1425 10.50 - 8.4 1.4 11.40 
Module JMF 1150 -61 2400 9.75 - 7.8 1.3 11.40 

Sensitive JMF 1160 -61 4000 5.00 - 4.0 0.67 11.95 
Form C BI-STABLE 

Non-Bridg. JMF 5080 -61 675 +6.75 - ±5.4 11.40 

JMF2 SINGLE-SIDE-STABLE 
JMF2 1000 -71 130 6VDC - 3VDC 0.5VDC 21.80 

Dual JMF2 1001 -71 520 12VDC - 6VDC 1.0VDC 21.80 
Capsllie JMF2 1002 -71 2200 24VDC - 12VDC 2.0VDC 22.35 
Form C 

Non-Bridg. 

SERIES COIL CHARACTERISTICS 
SUGG. 

Term.'" Res. in Ohms Must Max. RE-
TYPE Fig. '10% Operate Volts DC SALE 

Coil No. @25°C DCmA @25'C PRICE 

20 Milliwatts (per winding). Bi-Stable. Dual-Wound Coil 
JMS 

I 5040 I -62 I 325/325 

I 
±7.0 24 $11.40 

JMS JMS 5070 -62 1250/1250 ±3.6 47 11.95 

Sensitive 40 Milliwatts. Single-Side-Stable, Single-Wound Coil 
Form C JMS 1070 -61 34 32 7.7 11.40 Non-Bridg. JMS 1130 -61 620 7 33 11.40 

JMS 1160 -61 2430 3.6 65 11.95 
JMS 1190 -61 8600 2.0 122 11.95 

SERIES COIL CHARACTERISTICS 

Res. in Sugg. SUGG. 
Term.'" Ohms Min. Soakt Must Must RE-

TYPE Fig. ±10% Operate mA Operate Release SALE 
Coil No. @25°C mADC D'C mADC mADC PRICE 

SINGLE-SIDE-STABLE 
JML 1061 -81 40 12.19 36.0 9.75 1.68 $14.05 
JML 1110 -81 350 4.45 13.1 3.56 0.61 14.05 
JML 1160 -81 1,000 2.76 8.1 2.21 0.38 14.05 
JML 1190 -81 2,500 1.79 4.0 1.43 0.17 15.00 

JML 
JML 1200 -81 4,000 q6 3.4 1.25 0.25 15.00 
JML 1240 -81 11,000 .90 2.6 0.72 0.12 15.00 

Sensitive JML 1260 -81 25,000 .65 1.9 0.52 0.09 15.00 
Form C BI-STABLE 

Non-Bridg. JML 5200 -81 4,000 + .66 - ±0.53 15.00 
(1) 

1,100 
JML 5430 -82 (2) +2.20 - ±1.76 16.45 

1.100 Voltage RMS 60 Hz CHOPPER 
JML 8130 -·81 600 - 1>.3V 14.65 

SINGLE-SIDE-STABLE 

JMP JMP 1160 1_11 1,000 7.0 16.2 5.60 0.40 18.45 
JMP 1200 -11 4,000 3.70 8.55 2.96 0.24 19.75 

Polarized 
Form D BI-STABLE 

5200 1-11 Bridging JMP 4,000 +1.88 - ±1.5 19.75 

• See Termination figures on this page. 
t Current to be applied to the coil winding for at least 2 seconds just prior to 

current flow tests. 

APPROXIMATE WEIGHTS: 

JMF - 1.25 OZS. 

JMF2 - 3.25 OZS. 

JMS - 1.25 OZS. 

FIG. 61 
JMF 

FIG. 62 
JMS 

FIG. 71 
JMF2 

See ordering information on page 22. 
FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645·9200 (IN N. Y. STATE CALL COLLECT (516) 294·0990) 
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VOI.2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

POTTER & BRUMFIELD RELAYS 
COMPARISON OF GENERAL SPECIFICATIONS OF TIME DELAY RELAYS 

RECYCLE 
DIAL TOLERANCE· TIMING CYCLE AND APPROX. 

SCALE TEMP. AND TRANSIENT INTERRUPT RELEASE REPEAT- t>OLARITY WEIGHT 
TYPE (IF USED) RANGE DELTA TIME PROTECTION TRANSFER TIME ABILITY PROTECTION IN OZS. 

CD-38 
CD Time, in -40° Tolerance: 1000V (on all None CD-38 ±1% Yes CD-21 4.3 

seconds, to ±5% 120V AC 45 milli- CD-31 2.0 
calibrated +55°C Delta Time: models)t seconds ±2% CD-38 8.0 

±5% typical CD-45 9.0 

CH Reference -10° Tolerance: 1000V (on all Contacts may 125 ±2% Yes 6.0 
only to ±5% 120V AC transfer milli-

+55°C Delta Time: models) momentarily seconds 
±10% if timing 

interval is 
typical 

interrupted 

CK Reference -10° Tolerance: 1000V (on all None 50 ±2% Yes 6.0 
only to ±5% 120V AC milli-

+55°C Delta Time: models) seconds 
±1O% typical 

CU Reference Norm. Tolerance: Twice rated Contacts may '150 ±3% Yes 3.5 
only Room Fixed ±5% input transfer milli-

Temp. Adiustable voltage momentarily seconds 
± 0% if timing typical 

interval is 
interrupted 

CL Reference Norm. Tolerance: Twice rated None 100 ±3% Yes 3.5 
only Room Fixed ±5% input milli-

Temp. Adjustable voltage seconds 
±10% typical 

CJ Not -10° Tolerance: Twice rated None 50 ±2% No CJC & CJH 
appli- to Fixed ±5% input milli- 01 1.3 
cable +55°C Adjust. ±1O% voltage seconds 02 1.4 

Delta Time: typical 03 1.6 
±10% 04 1.8 

05 1.9 

JT Not -10° Tolerance: ::!:;200 volts None 50 ±2% Yes 1.0 
appli- to Fixed ±5% milli-
cable +55°C Adjust. ± 10% seconds 

Delta Time: typical 
±5% 

PT Time, in -10° Tolerance: 1000V (on all None 45 ±1% Yes 17.0 
seconds, to See Dial 120V AC milli-
calibrated +55°C Scale specs. models) seconds 

Delta Time: typical 
±5% 

R12 Not -10° Tolerance: 100 volts None 100 ±2% Yes 1.5 
apgli- to ±5% for 100 milli-
ca Ie +55°C Delta Time: microseconds seconds 

±5% typical 

CR Reference -40°C Tolerance: Twice rated Contacts may 60 ±2% Yes 6.0 transfer 
only to adjust: ±20% input voltage momentarily m ill i-

+55°C Delta time: for 1 ms. if timing seconds 
±10% interval is typical 

interrupted 

R13 Not '-10°C Tolerance: None 
Contacts may 

150 ±3% Not 1.5 transfer 
appli- to ±20% total momentarily milli- required 
cable +55°C over temp. if timing seconds 

range interval is typical 
interrupted 

R14 Not -10°C Tolerance: 100V for None 10C ±2% Yes 1.5 
appli- to Fixed ±5% 

100"s 
milli-

Adjust.±10% seconds 
cable +55°C 

±5% Delta time typical 

R15 Not -10°C Tolerance: 100V for Contacts may ±2% Not 1.5 transfer 100 
appli- to Fixed ±5% 1001'S momentarily milli- appli-
cable +55°C Adjust.±10% if timing seconds cable 

±5% Delta time interval is typical 
interrupted 

, 

• For tolerance on dial type time delays, see individual specifications. tExcept 31 style. 
FOR CURRENT SOURCE OATACALL TOLL·FREE 800-645·9200 (IN N. Y. STATECALL CIILLECT (516) 294·0990) 
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CHOOSE FROM A WIDE 
SELECTION OF TIME DELAYS 

~"'~ 

--r 
.687 MAX. WIRING DIAGRAMS 

(Disregard DC polarity 
for AC relays) 

1.7al~ 
MAX. 1 

CD-38, CH-38, CK-38 

~"~ 

~ '~'~'" ~~ 11' w'~~~~ 

1~781""~ ~ 
MAX,'i----- 2.406 

CD-38, CH-38, CK-38 

r 
III 
r
aJ 

N 

r 
" '" ::;: 

Dia.1 

Dia.2 

r-------------1 
I EXTP&B KR ' 
: RELAY WITH DC COIL: 

~---V----J 
0QO 

("0 00.., 

+1 INPUT 1-
Dia.3 

r-----------......., 
I EXTP&8KR I 

: RELAY WITH ACCOILI 

~-~-3-J 
o Q 0 EXTERNAL. 

(-o~? 
+ I L-\NPUT ~ -1-:-1 Dia.4 

t=::Jl ~;j@ 
+r~UPPL~-

CD-45 

"""~ 859 
MAX. 

I 
,( 

" ::;: 

aJ 

'" 

,NPUT ~y I 
Dia.5 

Dia.6 

+[j3 TOCO'LO' PI.B Pit 
JN~T 2 4 RELAY 

Dia.7 
(Diagrams cont'd. 

next page) 

TYPE 

CDB38-30001 
CKB38-30010 
CLB51-30010 
CDB38-30002 
CHB3S-30001 
CUF41-30010 
CUF42-30010 
CHB3S-30003 
CUA41-30010 
CUA42-30010 

CDB3S-70001 
CDB3S-70002 
CDB21-70003 
CDB3S-70003 
CKB3S-70010 
CKF3S-70010 
CLB51-70010 
CLF41-70010 
CLF42-70010 
CDB3S-70004 
CDB45-70002 
CKB3S-70060 
CHB3S-70001 
CUB51-70010 
CUF41-70010 
CUF42-70010 
CUF41-70030 
CHB3S-70002 
CUBS1-70120 
CUF41-70120 
CUF42-70120 
CHB3S-70003 
CKB3S-70120 
CLBS1-70120 
CDB21-70001 
CDB3S-70005 
CDA3S-70012 
CUA41-70001 
CDF38-70001 
CDF3S-70002 
CDF31-70003 
CDF3S-70003 
CHA3S-70001 
CKA3S-70010 
CLA41-70010 
CUA41-70010 
CUA42-70010 
CUA41-70120 
CUA42-70120 

CHB3S-S0001 

CJH01-20010 
CJH02-20010 
CJH03-20010 
CKD3S-20010 
CJH01-20120 
CJH02-20120 
CJH03-20120 
CJC01-20003 
CJC02-20003 
CJC03-20003 

CDD21-;30003 
CDD3S-30003 
CKH3S-30010 
CJH01-30010 
CJH02-30010 
CJH03-30010 
CLH41-30010 

Time 
Delay in 
Seconds 

O~ 1-1 0 
O~ 1-1 0 
0.1-10 
0.6-6 
1.0-10 
1.0-10 
1.0-10 
1.0-1S0 

10 
10 

0.1-1 
0.1-5 
0.1-10 
0.1-10 
0.1-10 
0.1-10 
0.1-10 
0.1-10 
0.1-10 
0.6-60 
0.6-60 
0.6-60 
1.0-10 
1.0-10 
1.0-10 
1.0-10 
1.0-30 
1.0-60 
1.0-120 
1.0-120 
1.0-120 
1.0-1S0 
1.2-120 
1.2-120 
1.S-1S0 
1.S-1S0 

1.0 
1.0 

1 max. 
Smax. 
10max. 
10max. 

10 
10 
10 
10 
10 

120 
120 

1.0-10 

0.1-10 
0.1-10 
0.1-10 
0.1-10 
1.0-120 
1.0-120 
1.0-120 

3 
3 
3 

0.1-10 
0.1-10 
0.1-10 
0.1-10 
0.1-10 
0.1-10 
0.1-10 

Method 
of 

Control 
Input 

Voltage 

DELAY ON OPERATE 

Knob 
Knob 
Knob 
Knob 
Knob 

Resistor 
Resistor 

Knob 
Fixed 
Fixed 

Knob 
Knob 
Knob 
Knob 
Knob 

Resistor 
Knob 

Resistor 
Resistor 

Knob 
Knob 
Knob 
Knob 
Knob 

Resistor 
Resistor 
Resistor 

Knob 
Krrob 

Resistor 
Resistor 

Knob 
Knob 
Knob 
Knob 
Knob 
Fixed 
Fixed 

Resistor 
Resistor 
Resistor 
Resistor 

Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 

Knob 

Resistor 
Resistor 
Resistor 

Knob 
Resistor 
Resistor 
Resistor 

Fixed 
Fixed 
Fixed 

Knob 
Knob 

Resistor 
Resistor 
Resistor 
Resistor 
Resistor 

24VAC 
24VAC 
24VAC 
24VAC 
24VAC 
24VAC 
24VAC 
24VAC 
24VAC 
24VAC 

120VAC 
120VAC 
120VAC 
120VAC 
120VAC 
120VAC 
120VAC 
120VAC 
120VAC 
120VAC 
120VAC 
120VAC 
120VAC 
120VAC 
120VAC 
120VAC 
120VAC 
120VAC 
120VAC 
120VAC 
120VAC 
120VAC 
120VAC 
120VAC 
120VAC 
120VAC 
120VAC 
120VAC 
120VAC 
120VAC 
120VAC 
120VAC 
120VAC 
120VAC 
120VAC 
120VAC 
120VAC 
120VAC 
120VAC 

240VAC 

12VDC 
12VDC 
12VDC 
12VDC 
12VDC 
12VDC 
12VDC 
12VDC 
12VDC 
12VDC 

24VDC 
24VDC 
24VDC 
24VDC 
24VDC 
24VDC 
24VDC 

SEC. 4500 - RELAYS 

Dia. 
No. 

1 
1 

10 
1 
1 

11 
11 
1 

10 
10 

1 
1 
4 
1 
1 
2 

10 
11 
11 

1 
7 
1 
1 

10 
11 
11 
11 

1 
10 
11 
11 

1 
. 1 
10 
4 
1 
1 

10 
2 
2 
8 
2 
1 
1 

10 
10 
10 
10 
10 

12 
13 
14 

1 
12 
13 
14 
12 
13 
14 

3 
1 
2 

12 
13 
14 
11· 

Notes 

1 
1 
1 
1 
1 

200K*. 
200K*. 

1 
1. 
1. 

1 
1 
2 
1 
1 

1 &S* 
1 

200K* 
200K* 

1 
6 
1 
1 
1 

200K*· 
200K*. 
600K*· 

1 
1 

2.4Meg*. 
2.4Meg'. 

1 
1 
1 
2 
1 
1 

'1. 
1 &9' 
1 & 10' 

11 & 12* 
1 & 12* 

1 
1 
1 
1. 
1. 
1. 
1. 

750K' 
750K* 
750K* 

1 
1.8meg* 
1.Smeg' 
1.8 meg' 

5&7 
5 & 7 
5&7 

3 
1 

1&8 
750K* 
750K* 
750K* 
160K* 

SUGG. 
RE

SALE 
PRICE 

$44.30 
23.00 
19.90 
44.30 
20.00 
15.05 
15.05 
20.00 
14.25 
14.25 

$44.30 
44.30 
39.20 
44.30 
23.00 
22.10 
19.90 
1S.90 
18.90 
44.30 
37.55 
23.00 
20.00 
16.35 
15.05 
15.05 
15.55 
20.00 
17.90 
16.35 
16.35 
20.00 
23.00 
21.20 
39.20 
44.30 
40.05 
14.25 
41.20 
41.20 
39.40 
41.20 
18.95 
21.95 
17.40 
14.25 
14.25 
15.80 
15.80 

$21.00 

$19.S5 
20.50 
21.75 
22.00 
22.60 
23.25 
24.50 
19.35 
20.00 
21.25 

$38.85 
42.05 
21.10 
19.85 
20.50 
21.75 
18.90 

(Time-delay series cont'd. next page) 

Socket information on pg. 29 • Denotes U/L "External resistor (not furnished) for maximum time. Recommend X watt 
Ordering information on pg. 29 minimum resistor. 

FOR CURRENT SOURCE DATA CALL TOLL·FREJ 800·645·9200 (IN N. Y. STATE CALL COLLECT (516) 294·0990) 
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Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

POTTER & BRUMFIELD RELAYS 

SOLID STATE 
TIME DELAYS 

CD-21 

CU-41, CL-41 

---r-
•. 625 

·· .. ·>!·:··J-1 " 7~:< ' 

2.157 

1 
CU-51, CL-51 

~--' 
2.718 1.094 

WIRING DIAGRAMS 
(Disregard DC polarity 
for AC relays) 

Dia.8 

....... 
'.J •• IIII'~ 

~ , DC ".~,,~, ~ 
'"v~ 

[.T[~"~l ~E~IS1011 

Dia.9 

FIXED AND KNOB 
ADJUSTABLE TIME DELAY 

Dia.10 

UT[~""L II!S.UOOI 

e[P~ 

Dia.11 

T 
]. 

DC 

REO DOT 

Ir-4PUT + 

Dia.12 

Dia.13 

TYPE 

CDD38-30004 
CHD38-30001 
CUH41-30010 
CUH42-30010 
CJH01-30120 
CJ H02-30 120 
CJ H03-30 120 
CUH41-30120 
CUH42-30120 
CHD38-30003 
CDD21-30001 
CDD38-30005 
CDH31-30010 
CDH31-30005 
CJC01-30003 
CJC02-30003 
CJC03-30003 
CKC38-30010 
CLC41-30010 
CUC41-30010 
CUC42-30010 
CUC41-30120 
CUC42-30120 

Tinie 
Delay 

in 
Seconds 

0.6-60 
1.0-10 
1.0-10 
1.0-10 
1.0-120 
1.0-120 
1.0-120 
1.0-120 
1.0-120 
1.0-180 
1.8-180 
1.8-180 
5max. 

180max. 
3.0 
3.0 
3.0 
10 
10 
10 
10 

120 
120 

CDD38-40002 0.6-60 

CHB38-70021 1.0-10 
CHB38-70022 1.0-60 
CHB38-70023 1.0-180 

CHD38-30021 1.0-10 

CHB38-30011 

CDB38-70012 
CDB38-70014 
CDB38-70015 
CHB38-70011 
CHB38-70012 
CHB38-70013 

CDD38-30012 
CDD38-30014 
CDD38-30008 
CHD38-30011 
CHD38-30013 

10-10 

0.6-60 
0.1-10 
1.8-180 
1.0-10 
1.0-60 
1.0-180 

0.6-60 
0.1-10 
1.8-18 
1.0-10 
1.0-180 

Method 
of 

Control 

Input 
Voltage 

DELAY ON OPERATE 

Knob 
Knob 

Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 

Knob 
Knob 
Knob 

Resistor 
Resistor 

Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 

Knob 

24VDC 
24VDC 
~4VDC 
24VDC 
24VDC 
24VDC 
24VDC 
24VDC 
24VDC 
24VDC 
24VDC 
24VDC 
24VDC 
24VDC 
24VDC 
24VDC 
24VDC 
24VDC 
24VDC 
24VDC 
24VDC 
24VDC 
24VDC 

48VDC 

INTERVAL ON 

Knob 120VAC 
Knob 120VAC 
Knob 120VAC 

Knob 24 VDC 

DELAY ON RELEASE 

Knob 

Knob 
Knob 
Knob 
Knob 
Knob 
Knob 

Knob 
Knob 
Knob 
Knob 
Knob 

24VAC 

120VAC 
120VAC 
120VAC 
120VAC 
120VAC 
120VAC 

24VDC 
24VDC 
24VDC 
24VDC 
24VDC 

Dia. 
No. 

1 
1 

11 
11 
12 
13 
14 
11 
11 

1 
3 
1 
9 
9 

12 
13 
14 

1 
10 
10 
10 
10 
10 

6 

5 
5 
5 
6 
6 
6 

5 
5 
5 
6 
6 

Notes 

1 
1 

160K'. 
160K'. 

1.8 meg' 
1.8 meg' 
1.8meg' 
2meg'. 
2meg'. 

1 
3 
1 

4& 14 
4&5 
5&7 
5 & 7 
5&7 

1 
1 
1. 
1. 
1. 
1. 

1 & 13 

1 & 13 
1 & 13 
1 & 13 

1 
1 
1 

1 & 13 
1 & 13 

DELAY ON OPERATE AND ON RELEASE 

CRB48-30180 1.8-180 
CRB48-70180 1.8-180 

CR D48-30180 1.8-180 

(RECYCLE TIMER) 

Knob 24VAC 
Knob 120VAC 

Knob 24VDC 

SUGG. 
RESALE 
PRICE 

42.05 
19.00 
15.05 
15.05 
22.60 
23.25 
24.50 
16.35 
16.35 
19.00 
38.85 
42.05 
39.40 
39.40 
19.35 
20.00 
21.25 
20.95 
17.40 
14.25 
14.25 
15.80 
15.80 

$42.05 

$24.00 
24.00 
24.00 

$22.00 

$24.00 

$52.95 
52.95 
52.95 
24.00 
24.00 
24.00 

$50.00 
50.00 
50.00 
22.00 
22.00 

$43.30 
43.30 

NOTES: 1. Has internal relay with DPDT contacts rated at 10 amp
eres. 120V AC. 2. Use with Potter & Brumfield relay KRP5AG-120V 
AC. KRP11AG-120V AC or KRP14AG-120V AC. 3. Use with KRP5DG 
-24 V DC, KRP11DG-24V DC, or KRP14DG-24V DC relay. 4. Use 
with Potter & Brumfield KHP17D11-24V DC relay. 5. Resistor shown 
in diagrams 12. 13 and 14 applies to CJH series only. 6. Use with 

1$37.85 

Potter & Brumfield PRI1AY-120V AC relay. 7. Internal relay con
tacts rated at 10 VA. 8. Use 750K resistor for maximum time. 9. Use 
40K resistor for y, maximum time. 10. Use 200K resistor for y, maxi
mum time. 11. Use with Potter & Brumfield KHP17A11-120V AC 
relay. 12. Use 400K resistor for y, maximum time. 13. An external 
switch or relay is required. See diagram 6. 14. Use 1.6 meg. resistor 
for >, maximum time • 

• Denotes U/L 'External resistor (not furnished) for maximum time. Recommend y, watt 
minimum resistor. 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 800-645-9200 (IN N.Y. STATE CALL COLLECT (516) 294-0990) 
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POTTER & BRUMFIELD RELAYS 
Princeton, Indiana 47670 (812) 385-5251 TWX: 810-350-2343 

SOLID STATE TIME DELAYS Time 

.600 w 

-L "-'. 

WIRING DIAGRAMS 
(Disregard DC polarity 
for AC relays) 

TYPE Delay 
in 

Seconds 
Input 

Voltage 

SEC. 4500 0 RELAYS 

CONTACTS 

Am'p 
Arrange. Rat- Diagram 

ing Number 

SUGG. 
RE

SALE 
PRICE 

--,-- _ • .co. 1.715 

r 
DELAY ON OPERATE 

3.50 

} 
-;:-

2.375 

~ 

T 
..:\l\'~ :r7 

~ 1 J.-
...<'" :r 

. ~3S ">"" 

R12, R13, R14, R15 

Diagram 7: No socket used. 
Diagrams 8-9: Use KH series sockets, Pg. 4. 

Diagrams 10-11: Use KU series sockets, 
Pg.7. 

Diagrams 1-6 incl: Use KR series sockets, 
Pg.7. 

Diagrams 12-14 incl: Pin terminations for PIC 
board mounting. 

Diagrams 15-18 incl: See R12-R15 below. 

R12-R13 SERIES SOCKETS 

DPDT solder terminal socket with grounding 
strip, R10-A10-30T . 
Hold down spring, R10-P28-3 
Box of 10 each, 9XR12-1 LIST $9.00 

DPDT printed circuit terminal socket with 
grounding strip, R10-A11-30T 
Hold down spring, R10-P28-3 
Box of 10 each, 9XR12-2 LIST $9.00 

R13 4PDTsoiderterminai socket with ground
ing strip, R10- A10-110T 
Hold down spring, R10-P28-4 
Box of 10 each, 9XR13-1 . LIST $14.00 

R14-R15 SERIES SOCKETS 

DPDT and 4PDT solder terminal socket with 
. grounding strip, R14-A10-S028 
Hold down spring, R10-P28-4 

RED 
• DOT 

Dia.14 

16 6 7 

0,. ~r? 
~~ 

~ 
- Dia.15 + 

19 6 7 

0,. ~~ 
~~ 

ri 
- Die. 16 + 

22 9 10 
0,. h~ 
~~ 
19 6 ., 

0,. ~~ 
~~ 

~ 
- Dia.17 + 

25 RTD II 

~ 
22 9 10 
0,. h....-<;! 
~~ 
19 6 7 

0,. ~~ 
~~ 

~ 
- Dia.18 + 

Box of 10 each, 9XR14-1 LIST $14.00 R12-R15 SOCKETS 

RI2-2-12- 0.1-2 
X2-El 

RI2-2-24 0.1-2 
X2-El 

RI2-30-12 1.0-30 
X2-El 

RI2-30-24- 1.0-30 
X2-El 

RI2-120-12- 5.0-120 
X2-El 

RI2-120-24- 5.0-120 
X2-El 

RI3-1F-24 
-X2-El 1.0 
-X4-El 1.0 

RI3-5F-24 
-X2-El 5.0 
-X4-El 5.0 

RI3-10F-12 
-X4-El 10 

RI3-10F-24 
-X2-El 10 
-X4-El 10 

RI3-60F-48 
-Y2-El 60 

RI3-120F-12 
-X4-El 120 

RI3-300F-12 
-X4-El 300 

RI3-300F-24 
-X4-El 300 

R 14-2A-12 
-X2-E 1 .25-2 
-X4-E 1 .25-2 

R 14-30A-24 
-X2-E I .5-30 
-X4-E I .5-30 

R 14-120A-24 
-X2-EI 5-120 
-X4-EI 5-120 

R 14A-30A-24 
-X4-E 1 .5-30 

R 14A-300A-12 
-X4-E I 10-300 

R 14A-300A-24 
-X4-El 10-300 

R 14A-600A-24 
-X4-C 1 30-600 

R 15-IOA-24 
-W2-El .5-10 
-W4-El .5-10 

R 15-30A-115 
-X2-E 1 .5-30 
-X4-El .5-30 

R 15-60A-115 
-Y2-EI 1-60 
-Y4-EI 1-60 

R 15A-30A-24 
-X4-E I .5-30 

R 15A-300A-115 
-X4-EI 10-300 

12VDC 

24VDC 

12VDC 

24VDC 

12VDC 

24VDC 

24VDC 
24VDC 

24VDC 
24VDC 

12VDC 

24VDC 
24VDC 

48VDC 

12VDC 

12VDC 

24VDC 

12VDC 
12VDC 

12VDC 
12VDC 

24VDC 
24VDC 

24VDC 

12VDC 

24VDC 

24VDC 

24VAC 
24VAC 

115VAC 
115VAC 

115VAC 
115VAC 

24VAC 

115VAC 

DPDT 5 

DPDT 5 

DPDT 5 

DPDT 5 

DPDT 5 

DPDT 5 

DPDT 5 
4PDT 5 

DPDT 5 
4PDT 5 

4PDT 5 

DPDT 5 
4PDT 5 

DPDT 2 

4PDT 5 

4PDT 5 

4PDT 5 

DPDT 5 
4PDT 5 

DPDT 5 
4PDT 5 

DPDT 5 
4PDT 5 

4PDT 5 

4PDT 5 

4PDT 5 

4PDT 5 

DPDT 10 
4PDT 10 

DPDT 5 
4PDT 5 

DPDT 2 
4PDT 2 

4PDT 5 

4PDT 5 

15 

15 

15 

15 

15 

15 

15 
17 

15 
17 

17 

15 
17 

15 

17 

17 

17 

16 
18 

16 
18 

16 
18 

18 

18 

18 

18 

16 
18 

16 
18 

16 
18 

18 

18 

$18.15 

1
18.15 

18.65 

18.65 

20.15 

20.15 

$10.85 
12.25 

10.85 
12.25 

12.25 

10.85 
12.25 

12.30 

14.25 

15.25 

15.25 

$14.60 
15.75 

15.35 
16.50 

16.10 
17.25 

17.50 

19.25 

19.25 

20.25 

$16.65 
18.25 

16.60 
17.75 

16.50 
17.50 

18.75 

21.25 

ORDERING INFORMATION AND CODE EXPLANATION 

@ 

EXAMPLE: 
<D 

CD 
® 
C 

@ @ ® 
38 -6 0 003 - CD type, with fixed time value, DC input, 38 style 

- enclosure, 110 volts, standard item, for 10 second delay. 

PRODUCT DESIGNATION: ENCLOSURE STYLES: 
@CD - 21, 31,38,45 CJ - 01, 02, 03, 06 and 10 

CH and CK - 38 CU and CL - 41,42, 43, 44, 45, 
CD TYPE (CD, CH, CK,CU, CL, CJ, or CR) 

OPERATION CR -48 

5 ....... 90 VDC 
6 ....... 110 VDC 

INPUT VOLTAGE VALUE 
@ 0 ....... Special DC 

1 ....... Special AC 

® A - Fixed Value .............. AC Input 
B - Knob Adjustable ...... AC Input 
C - Fixed Value .............. DC Input 

7 ....... 120 VAC 
8 ....... 240 VAC 
9 ....... Blank 

2 ....... 12 VAC or. DC 
3 ....... 24 or 28 VAC or DC 
4 ...... .48 VDC 

D - Knob Adjustable ...... AC Input 
F - Resistor Adj ............. DC Input 
H - Resistor Adj ............. DC Input 

DESIGNATION 
® 0 ...................... Standard 

1 ......................... Special 

TIMES: 
@ Numbers assigned by 

manufacturer. 

Please see Table 

(Time-delay series cont'd. next page) 
FOR CURRENT SOURCE DATA CALL TOLL·FREE 800-645-9200 (IN N. Y. STATE CALL COLLECT (516) 294·0990) 
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Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

NO SOCKETS. NO SOLDERING. NO WIRING 
NO SPRINGS. NO MECHANICAL LINKAGE 

o lFO [fl]~~~ 
LATCHING AND NON-LATCHING 

MAGNETIC RELAYS 
Plugs into your PC board . .. 

mates with plated conductors 
The Printact relay, which combines printed cir

cuit board technology with advanced electromag
netic design, offers custom features and economies. 

Unlike conventional relays adapted for PC board 
use with terminal pins or sockets tor solder mount
ing, the Printact relay plugs directly into the PC 
board, reducing costs and production time. The 
plated pads On the board become the fixed contacts. 
They mate with the shorting-bar contacts on the 
pivoting armature assembly, which is the single 
moving part in the relay. Held by a permanent mag
net, this assembly eliminates return springs, pig
tails, electrical and mechanical interconnections, 
which are prone to breakdown and wear, assuring 
reliable performance for millions of cycles. 

The shorting-bar swinger contacts provide for 
isolated switching between break (NC) and make 
(NO) pads. Thus, each blade can perform a two
pole function equivalent to one SPSTNC and one 
SPSTNO. Common switching SPDT (form C) is 
achieved by bridging one NC pad to one NO pad. 

Illustrated above is a Printact 3 blade relay which 
has its conductor pattern printed to perform a four
pole ~unction consisting of lA-lB-2C. 

SEND FOR PC BOARD DESIGN AIDS 

r:t-•• ~ a() ()a 
; ---~:fZIZ?= ;:: ::;-= ,= 

~tc ~ 1;l~ + -. ..: ~ .=-: ..:~ =~ 
~ .•. gs: t t 

-- () • The above patterns, available in 2:1 and 4:1 size, when 
positioned on the layout, provide the artwork for the 
contact pads and also locate the coil clamp and relay 
positioning holes. Thus no layout to dimensions is required. 
These patterns, when used in conjunction with the PC 
board fabrication and area plating procedures, detailed 
in Tech-Notes PR-262D, assure accurate mating of the 
Printact swinger blades to the conductor pattern. 

Design aids, complete catalog and sample with wired test 
board available upon request. 

CATALOG NUMBERS 

Volts I Coil Res. 2 Blades 3 Blades 4 Blades 

Series "G" Standard Non-Latching - Gold Contacts 
6VDC 75n 6-8W2-G 6-8W3-G 6-BW4-G 

12VDC 300n 12-8W2-G 12-BW3·G 12·8W4-G 
24VDC 1200n 24·8W2·G 24·BW3·G 24·8W4·G 

Series "LD" Dual Coil Magnetic Latch - Gold Contacts 
6/6VDC 30/30 n 6·BW2·LD 6·8W3·LD 6·8W4·LD 

12/12VDC 150/150n 12-8W2·LO 12·BW3·LD 12·8W4·LD 
24/24VDC 550/550n 24·8W2·LD 24-8W3·LD 24·8W4-LD 

For Pallad,um Contacts SubstItute BP for BW 

SPECIFICATIONS AT 25°C 
Coil Power - 0.5 watt "G" Series, 1.0 watt "LD" Series. 
Contact Rating - dry circuit or low level with gold contacts; 

up to 2 amps 24v doc res. with palladium contacts. 
Cont. Res. - .050 ohm initial Dielectric -1000 Vrms 
Insulation --' 1000 megohms Temp. -30°C to +80°C 
Operate Time - 10 ms or less Release Time - 5ms or less 
Pick-up max. - 75% of rated Drop-out min. - 10% of rated 
Mech. Life - 100x106 cycles Thermal EMF -10 microvolts 
45db Isolation at220 Mhz Size - ~8 x ~8 X I" h 
60db Isolation at 40 Mhz Weight - 0.8 ounces 

GENERAL PURPOSE 
MODULES AVAILABLE 

Where a custom board is 
not planned, send for cata
log illustrating a variety of 
general purpose PC boards 
with etched and plated 
switch i ng patterns to ac, 
commodate single or multi
ple relays. Can be chassis 
mounted with standoff bush
ings. Solder pads for point
to-point wiring or edge
connector terminals are 
available. 

rD1~o· 11l)~Yf1 rru~ Relay Division lJ U uu l1ru~ l1 Executone, Inc. 
P.O. Box 1430EM • Long Island City. N. Y. 11101 • (212) EX 2·4800 
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HIGH 
VOLTAGE 

SEC. 4500 • RELAYS 

SWITCHES, RELAYS, MEASUREMENT, 
CONTROL, ENERGY STORAGE SYSTEMS, 

SAFETY, AND ACCESSORIES. 

VACUUM POWER 
INTERRUPTING 

CONT ACTORS AND 
CIRCUIT BREAKERS 
5 to 38 KV RMS operate 

50 to 1200 amps continuous 
2,000 to 12,000 amps interrupt 

10,000 to 40,000 amps momentary 

HIGH CURRENT SWITCH 
G SERIES 

HV ROTARY 
SWITCHES 

Hi-r TM 

HIGH VOLTAGE 
VOLTMETER 
High Impedance 

Portable 
Instrumentation 

.001V to 120 KV 

DEVICES 
DC, 60 CYCLES, RF, PULSE, 

FOR ELECTRONIC AND POWER. 
1,000 VOLTS TO 600,000 VOLTS. 

HV RELAYS 
E SERIES 

Open style 
50 to 100 amps 

12 to 300 KV PK 
SPDT RELAYS 

E SERIES 

Economical 

Open Style 
12t070KV 

50 to 100 amps 

100 to 4,000 amps 
Continuous 
Small size 

to 100 KV, PK test 
Air solenoid operated 

R SERIES 

To 100 KV PK 
10 to 100 amps 

Multi-Pole 
Multi-Position 

GROUNDING RElAYS 
LOW CORONA 

D SERIES 
Spring or Gravity operated VOLTAGE DIVIDERS 

to 600 KV, 100 amps VD SERIES 

HV SAFETY GROUNDING INTERLOCKS, SAFETY DEVICES, 
SPECIALTIES. Models pictured are examples of a related 
series. Currents are RMS continuous ratings. Voltages listed 
are Peak 60 Cycle Test values •. Operating values are generally 
1/3 to 2/3 that of peak test values. Spark-over is generally 
10% to 30% higher than peak test listed. Let us quote on 
specific items since most models are available NO, NC, SPDT, 
and latching, with 115 AC actuators. Many items are not listed 
and prices and models can change without notice. 

ROSS ENGINEERING CORPORATION: / 

Compensated 
DC to RF 

to 450. KV, PK 

SPHERE GAPS 
SG SERIES 

Enclosed 
Adjustable 

to 600 KV, PK 

WRITE FOR CATALOG EM 

559 WESTCHESTER DRIVE, CAMPBELL, CALIF. 95008 
PHON E (408) 377-462f 

PHONE AFTER HOURS (408) 253-1572 
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· Vol.2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

DESIGN 

TERMINALS 

CONTACTS 
Number & Form 

Contact Rating 

Contact Material 

Coil Voltage 

For more technical data, 
request catalog No. 

DESIGN 

TERMINALS 

CONTACTS 
Number & Form 

Contact Material 

Rated Contact Voltage 

Rated Continuous Current 

Max. Rated Contact Load 

Special Contact Materials 

RELAYS 

Open Type 

Pierced terminals - soldering 
or _110 fast on or printed 
Circuit. Also mates with 

socket RD78700. 

1,2, or3 form "C" 
(change over) 

Enclosed with dust cover 

Plug-in relay 
Solder lugs 

Printed circuit 

4 form'C" contacts 
(change over) 

350V.90W 

Enclosed with clear 
Dust Cover 

or Open Frame 

Same as CA terminals 
also for plug-in socket 

No. RD78700 

1, 2, or 3 form "C" 
(change over) 

Same as RA 

Same as RA 

4 form 
over) 

Same as RA 

CSA File 
LR31000 

Enclosed with 
Clear Dust Cover 

8 or 11 Pin Base to mate 
with standard tube sockets 

1, 2, or 3 form "C" 
(change over) 

U.L. File 
E38891 

CSA File 
LR31000 

Plastic dust cover 
plug in 

Same as RA 

4form "C" 

Same as RA 

Same as RA 

SEND fOR DISCOUNT SCHEDULES 
FOR FURTHER INFORMATION ASK FOR CATALOG 

\J.L File 
E38891 

terminals for plug-in 
soldering or quick connect 

di 

2 form "C" at 15 amp. 

Enclosed with 
clear dust Cover 

Plug in relay 
Solder lugs 

6 form "C" contacts 
(change over) 

120 VA-(60 VAG) 
90W (30VDC) 

SCHRACK ELECTRICAL SALES CORPORATION. 1140 BROADWAY, NEW YORK, N. Y. 10001 
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RELAY 

TYPE 

ILLUSTRATION 

DESIGN 

TERMINALS 

CONTACTS 
Number a Form 

Contact Material 

Max. Rated Cont. Voltage 

Max. Rated Cant. Current 

COIL COil Voltage 

For more technical data, 
request catalog No. 

RELAY 

TYPE 

ILLUSTRATION 

DESIGN 

TERMINALS 

CONTACTS 

Max. Rated Cant. Voltage 

Max. Rated Cont. Current 

Max. Rated Contact Load 

COIL Coil Voltage 

VoltageR.,ge 

For more technical data. 
request catalog No. 

SEC. 4500 - RELAYS 

RELAVS 
ROTARY STEPPING 

Plastic dust cover 
die cast metal frame 

Pierced terminals suitable 
for soldering or .110 faston 

1 pole - 40 or 48 positions 
2 pole - 20 or 24 positions 
4 pole - 10 or 12 positions 

110vaC-115VAC 

6-110 vac 

5401 

SINGLE COIL 
MAGNETIC LATCHING 

CRD/CRF 

Enclosed with 
clear dust cover 

Plug-in relay 
CRD for Octal or 11 pin 
CRF pierced for Solder 

or .110 Faston or pc board 

2 or 3 form "C" 

250 VAC 

5 amps 10 amps 

1250A 2500 VA 

24-220 VAC 12-110VDC 

80-110% 

S405 

MINIATURE STEPPING 

RTM 

Plastic dust cover 

Complete relay plugs 
into pc board or socket 
Other sockets available 

2 pole - 10 pOSition 
2 pole -12 position 

Gold alloy wiper tips. Gold 
plated bank & socket contacts 

60vac 60VAC 

1 amp, continuously 

6-110 VDC 

5413 

REED RELAY 

RUllO 

Enclosed with 
clear dust cover 

Complete relay plugs 
into pc board 

1 form "C" contact 
(change over) 

AgCdO 

250 VAC 

10 amps 

6-110 vac 

5420 

OVERLOAD WITH SINGLE PHASING PROTECTION 

FA FK 

Open frame Open frame 

3 pole 3 pole 

500 VAC/220 vac 230VAC 

.35 amps-l 00 amps .12 amps-9.0 amps 

Ha70 HD 70 

SEND 'OR DISCOUNT SCHEDULES 
FOR FURTHER INFORMATION ASK FOR CATALOG 

SENSITIVE 

CMD/CSD 

Enclosed with Clear 
Oust Cover or 

Open Frame (CA) 

Same as CA or CAD 

1.2. or3form "C" 
(change over) 

Gold-flashed Silver 

2A 

5-200 VAC 4.9-100VDC 

GP 

LIGHT DUTY 
CONTACTORS 

M 

Open frame 
2 screw mounting 

up to 8 pole 

500 VAC 

10-15 amps 

1.5-5,5 

48, 110,220,440 vac 
110,220, 380, 500 VAC 

AC 80%-110% of rated 
DC 80%-110% of rated 

HD70 

SCHRACK ELECTRICAL SALES CORPORATION 1140 BROADWAY, NEW YORK, N. Y. 10001_ 
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VOI.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

RELAY SOCKETS WITH 
SCREW TYPE TERMINALS 
No. RN 78724·8 Pin No. RN 78725·11 Pin 
For surface type installations and proto' 
type work where screw terminals are con
venient. Adequate barriers for hi·voltage 
installations. 
Body Material: Noryl SEt 
Special attachment for snap-on mounting of 
socket available. 

STANDARD SOLDER LUG SOCKET 
No. RN 78710 - 8 Pin 

No. RN 78711 - 11 Pin 

Conventional type molded socket with 
numbered pins - screw mounting. 

PRINTED CIRCUIT LUG SOCKET 
No. RN 78712 - 8 Pin 

No. RN 78713 - 11 Pin 

Standard type for conventional circuit 
board assemblies - black molded with 
numbered pins. 

MINIATURE SOCKETS FOR 
RA RELAYS 
No. RA 78700 - for screw mounting. 
made specially for mounting Schrack RA 
type relays but may be used for miniature 
modular circuitry with plug base and dust 
cover available on request. Precision type 
with spring·hold grounding terminal. 
No. RA 78701 - for spring mounting. 
No. RA 78702 - for printed circuit 
mounting. 

SOCKETS AND ACCESSORIES 
FORRE RELAYS 

No. RE 78700 Standard Socket 
RE 78702 Printed Circuit Socket 
RE 28800 Hold-down Spring 

SOCKET FOR TYPE RTM 
No. RT 78704 for printed circuits 

RT 78701 -'- wlsolder lugs 
RT 78703 - Screw type term 

SPECIAL SOCKET FOR CAF SERIES 
No. RD 78700 - 8 or 11 Pin 

Exclusive with Schrack. This Sllcket accom· 
modates either 8 or 11 pin base. Its small 
size and design provides for strip mount· 
ing with no loss of space. 

BASE FOR SCHRACK CAF SERIES 
No. RD 78600 - 11 Pins 

May be used with above socket and dust 
cover for building modular component reo 
quiring U. L. specs for spacing. 
for 8 or 11 wiring 

No. RD 78601 - same as above but with 
printed circuit pins. 

RELAVS 

STANDARD MOLDED PLUG 
No. RN 78600 ..,.. 8 Pin 

No. RN 78704 - 11 Pin 
Accommodates RN 16035 or RN 16019 
Dust Covers for building plug is modular 
circuitry. 

SCHRACK TYPE HOODED PLUG 
No. RN 78714 - 8 Pin 

No. RN 78715 - 11 Pin 

Permits any relay or. component to be 
mounted remotely and to be plugged into 
standa.rd socket in circuitry. 

DUST COVER FOR CAD&CAF SERIES 
No. RN 16035 POLYSTYRENE 
with holes in base for screw mounting. 
No. RN 16019 - Same as above but 
molded of Macralone*. 

METAL DUST COVER FOR 
CAF SERIES ONLY 
No. RD 10701 on request. 

LARGE DUST COVER FOR 
METAL PLATE 
No. RN 16022 Polystyrene 
Internal grooves provide means for mount· 
ing circuit boards with components. 
No. RN 16034 
Same as No. RN 16022 but made of 
Macralone* . 
No. RN 16039 
Same as No. RN 16022, but grey 
opaque. 

PLUG MOUNTED ON METAL PLATE 
No. RN 74221 - 8 Pin 
No. RN 74104 - 11 Pin 
Metal plate provides base for oversize dust 
cover in order to install components for 
modular circuitry. 

HIGH POLYSTYRENE DUST COVER 
No. RN 16020 
May be used with CAD Series. 
Two holes ;n top for ventilation. 

HOLD DOWN 
SPRING 
No. RN 28623 

HOLD DOWN 
CLIP 

No. RN 28611 
Provides quick removal of dust cover -
fastens to mounting screws of standard 
type socket. 

·MacraJone is a polycarbonate resistant to 
high temperatures. 

Self tapping screws for dust covers available 
on order. 

SIND FOR DISCOUNr SCHIDU1fS 
FOR 'FURTHER INFORMATION ASK FOR CATALOG 

SCHRACK ELECTRICAL SAL·ESCGRPORATION 1140 BROADWAY, NEW YORK, N. Y. 10001 
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SEC. 4500 • RELAYS 

(g] 
Cieneral Purpose Relays 

TypeK Extended relay life. 
New standard of reliability. 

Variety of terminations. 
2PDT or 3PDT. AC or DC 
operation. 10 amp 
contacts. Options include 
pilot light and manual 
operator. 
Socket Mounted Version 
The Type K general 
purpose relay is designed 
for multi-pole switching 
below 150 volts. Its small 
size makes it perfect for 
industrial or commercial 
control equipment. 
Troublesome solder 
connections and pigtail 
wires have been 
eliminated to give you an 
extremely reliable device. 

Compact Mounting 
Takes up less than 

3 square inches 
of panel space ... 

10 amp relay/socket 
the smallest combination on the market. 

Tube- Type Version 
Designed to fit all 
standard 8 or 11 pin 
sockets. Inter
changeable with 
other tube-type 
general purpose 
relays. 

World Wide Distribution 
For complete listings, prices and application data, 

contact your nearby Square D field office. 
Or, write Square D Company, Dept. SA, 

Milwaukee, Wisconsin 53201. 

Type J ~~~~g 

TypeC 

TypeR 

Integral Type K relay 
and solid state 
timing circuit. 
Solid state timing relays 
give ±1 % accuracy. 
.05 to 180 sec. knob 
adjustable, factory 
fixed or external 
resistor adjustable. 150 
volt. 10 amp DPDT 
output contacts. Plug-in 
tUbe-type mount. 

Most available relay. 
Low cost. 

600 volts maximum. 
Rated up to 11/2 HP. 1 or 
2 poles. Stocked by over 
400 distributors. 

the dependable 
miniature relay. 

The new Type R miniature 
relay from Square D is very 
small, but very superior. It is 
designed to deliver reliable 

performance over an 
extremely long life. 

It is the only one to offer 
all this: 

1. Quality inspection 
and testing before 
shipment for 

dependable operation from the start. 
2. A standard polarity barrier between each pole 

which allows the relay to be used where 
opposite polarity is present on adjacent poles. 

3. A complete line of relays and sockets-and 
we mean complete-which makes the Type 
R ideal in a wide variety of applications. 

In addition you get: 4 poles; double-throw 
contacts; 5 amp rating at 120VAC; an optional 
manual operator to speed circuit testing. 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.20S75 
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STRUTHERS-DUNN, INC., Pitman, N.J. 08071 • (609) 589-7500 

Com mer cia I Re I a y s : G e n era I Pur p 0 s e 

30-AMP POWER RELAYS, U.L. & C.S.A. LISTED 

Frame 425 power relays are modern, low-cost replace
ments for P & B type PR, Oeltrol series 900, Guardian 
series 2100, Magnecraft class 99 and others. Their full 
floating movable contacts with excellent wiping action 
are designed for over 100,000 operations at rated loads. 
Mechanical life exceeds 10 million operations. High im
pact molded phenolics are used for bases and moving 
contact insulations. All magnetic parts are high grade 

electromagnetic steels, hydrogen annealed and nickel 
plated for long, troublefree me. Enclosed, snap-action 
auxiliary contacts are available as standard options. 

U.L. & C.S.A. Status: U.L. file E13224. C.S.A. file LR9494. 
Basic types are U.L. and C.S.A. Listed (U.L. white card). 
Types with features 18 and/or 90 are C.S.A. Listed and 
U.L. Recognized (U.L. yellow card). 

Standard Coils 

(all for continuous duty) 

AC Colis, SO/50 Hz. 9.8 VA, approx. 

VOLTAGE CURRENT RESISTANCE 
(nominal) (mA) (Ohms) 

6 1600 .86 
12 820 3.2 
24 410 12 

120 85 290 
240 43 1200 
480 22 4500 

DC Coils. 2.0 Watts, approx. 

VOLTAGE CURRENT RESISTANCE 
(nominal) (mA) (Ohms) 

6 333 18 
12 169 71 
24 84 288 

110·125 18·21 6050 

"Hot Armature" Types have movable contacts 
electrically common to the armature and mag· 
netic structures. 

Contact Ratings: Resistive-30 amps @ 28 
Vdc or 120-240 Vac; 10 amps @ 125 Vdc for 
types with pm blowouts. 

Motor-l hp @ 120-240 Vac (80% PF). 

Insulated Armature Types have movable con· 
tacts electrically isolated from· armature and 
magnetic structures. Rated for up to 600 volts ac. 

Contact Ratings: Resistive-30 amps @ 28 
Vdc, 120·240 Vac; 10 amps @ 600 Vac, 125 
Vdc for types wi\l1 pm blowouts. 

Motor-l hp @ ~20·240 Vac (80% PF). 

Optional Features-consult factory for prices 
and availability of the following: 

Feature No. 
18 

90 

1890 

69 

, ., I 

Quick·connect terminals, ~'tabs. 

SPOT auxiliary switch; 10 A, 
250 Vac. 

Q·C terminals & SPOT aux. 
switch. 

Permanent magnet blowouts on 
425HXX & 425BXX. 

"HOT ARMATURE" TYPES 

425XAX SPOT 2Y2 x 2¥.! 6,12,24,120 Vac 

425XAX SPOT 2¥.! x 2¥.! 20B, 240 Vac 

425XAX SPOT 2¥.! x 2¥.! 6, 12,24 Vdc 

425XAX SPOT 2¥.! x 2¥.! 110-125 Vdc 

425HXX SPST-NO-OM 2¥.! x 2¥.! 6, 12,24,120 Vac 

425HXX SPST-NO-OM 2Y2 x 2¥.! 20B, 240 Vac 

425HXX SPST-NO·OM 2¥.! x 2¥.! 6.12,24 Vdc 

425HXX SPST-NO·OM 2¥.! x 211 110-125 Vdc 

INSULATED ARMATURE TYPES (600 Volt Ratings) 

425HXX2 SPST-NO-OM 2¥.! x 2¥.! 6, 12, 24, 120 Vac 

425HXX2 SPST·NO·DM 2¥.! x 2¥.! 208,240 Vac 

425HXX2 SPST-NO·OM 2¥.! x 211 6,12,24 Vdc 

425HXX2 SPST-NO-OM 2¥.! x 2¥.! 110·125 Vdc 

425BXX DPST-NO 2¥.! x 2¥.! 6, 12,24, 120 Vac 

425BXX OPST-NO 2¥.! x 2¥.! 208,240 Vac 

425BXX OPST-NO· 2Y2 x 2¥.! 6, 12,24 Vdc 

425BXX OPST-NO 2¥.! x 2¥.! 110-125 Vdc 

425XBX OPOT 2¥.! x 3¥.! 6, 12, 24, 120 Vac 

425XBX OPOT 2~ x3¥.! 208,240 Vac 

425XBX OPOT 2~ x3¥.! 480 Vac 

425XBX OPOT 2¥.! x 3¥.! 6,12,24 Vdc 

425XBX OPOT 21-i x 31-i 110·115 Vdc 

425XBX90' OPOT 21-i x 31-i 24,120 Vac 

425XBX90' OPOT 21-i x 3¥.! 208,240 Vac 

'Has SPOT auxiliary switch extending Yo' beyond base; IDA, 250 Vac. 

Always specify coil voltage and frequency. 

$4.60 

5.05 

4.60 

5.25 

4.60 

5.05 

4.60 

5.25 

5.20 

5.70 

5.20 

5.90 

5.20 

5.70 

5.20 

5.90 

6.90 

7.55 

B.40 

6.90 

7.55 

1.90 

9.55 
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SEC. 4500 • RELAYS 

Open & Enclosed Plug-In Relays 
10-AMP, 1.TO 3 POLES, U.L. RECOGNIZED 

eem/1973 

Frame 283 relays have rugged, gold diffused, silver-cadmium oxide contacts with excellent wip

ing action permitting these relays to be used on a variety of loads ranging from instrument and 

logic circuits to the control of heaters, solenoids, small motors, and other relays. Diverse 

applications such as machine tools, elevator controls, office machines, copy and vending 

machines are among the many products suitable for these relays. 

One, two, or three pole contact combinations are available In many standard open and 

enclosed styles. Clear polycarbonate covers are used on enclosed types. 

All 283 frame relays have 0.187" flat male terminals of the quick-connect type. Terminals 

are properly spaced for standard plug-in 

mounting, and are pierced to accommo

date solder wiring. For plug-in applica

tions, sockets are available with printed 

circuit, quick-connect, or solder ter

minals. 

U.L. Recognized: File E 13224 

Standard Coils-all for continuous duty 

AC Coils, SO/50 Hz 

1 and 2 Pole-2 VA 
VOLTAGE 
(Nominal) Current Resistance 

inmA in Ohms 

6 335. 6 
12 168. 21 
24 84. 75 

120 17.5 2250 
240 8.75 9110 

3 Pole-2.7 VA 

6 460 4.2 
12 230 18. 
24 115 72. 

120 24 1700. 
240 12 7200. 

DC Coils-1.2 Watts 

VOLTAGE Current R'esistance 
(Nominal) inmA in Ohms 

6 188 32.1 
12 100 120. 
24 51 472. 
48 26.6 1800. 

110·125 10.5·12.5 10000. 

NOTE: For 220·250 Vdc use 10,000 ohm,S watt resIstor ,n 
series with ,oil of 110·125 Vd, relay. 

Contact Ratings: 

OPEN, WITH TAPPED 6-32 HOLE 

283XAX SPOT 6, 12,24, 120 Va, 
283XAX SPOT 240 Vac 
283XAX SPOT 6,12,24 Vd, 
283XAX SPOT 110 Vd, 

283XBX 2POT 6, 12,24, 120 Va, 
283XBX 2POT 240 Va, 
283XBX 2POT 6, 12,24 Vd, 
283XBX 2POT 110 Vd, 

283XCX 3POT 6, 12,24, 120 Vire 
283XCX 3POT 240 Va, 
283XCX 3POT 6,12,24Vd, 
283XCX 3POT 110 Vd, 

ENCLOSED, PLUG-IN 

283XAXC SPOT 6, 12,24, 120 Va, 
283XAXC SPOT 240 Va, 
283XAXC SPOT 6, 12,24 Vd, 
283XAXC SPOT 110 Vd, 

283XBXC 2POT 6, 12,24, 120 Va, 
283XBXC 2POT 240 Va, 
283XBXC 2POT 6, 12,24 Vd, 
283XBXC 2POT 110 Vd, 

283XCXC 3POT 6,12,24, 120 Va, 
283XCXC 3POT 240 Va, 
283XCXC 3POT 6, 12,24 Vd, 
283XCXC 3POT 110 Vd, 

SOCKETS, FOR ABOVE PLUG-INS 

$3.50 
3.95 
3.35 
4.00 

4.40 

4.85 
3.90 
4.60 

5.00 
5.45 
4.55 
5.00 

$3.80 
4.25 
3.65 
4.30 

4_70 
5.15 
4.20 
4.90 

5.30 
5.75 
4.85 
5.30 

10 amps resistive, 28 Vdc 36579 P.C. TERMINALS $0.75 List 
10 amps resistive, 120-240 Vac 
Va hi motor, 120 Vac 
liz hp motor, 240 Vac 

36580 
36581 

.187 QU ICK CONNECT 
SOLDER TERM I NALS 

Optional Relay Features-consult factory for price 
and availability of the following: 

ENCLOSED, BRACKET-MOUNTED 
Feature No. 

L 
M 

#37067 

Neon lamp across coil, 120 or 240 volt. 
Manual actuator for enclosed plug-in 
types. 
Hold down wire for sockets. 

Always specify coil 
voltage and frequency. 

283XAXCI SPOT 
283XAXCI SPOT 
283XAXCI SPOT 
283XAXCI SPOT 

283XBXCI 2PDT 
283XBXCI 2POT 
283XBXCI 2POT 
283XBXCI 2POT 

283XCXC1 3POT 
283XCXCI 3POT 
283XCXCI 3POT 
283XCXCI 3POT 

See YEllOW SECTION for Local Sales and Distributors' Offices 

6, 12, 24, 120 Va, 
240 Va, 

6, 12, 24 Vd, 
110 Vd, 

6, 12,24, 120 Vae 
240 Va, 

6, 12,24 Vd, 
110 Vde 

6, 12,24, 120 Va, 
240 Vac 

6, 12,24 Vd, 
110 Vd, 

0.75 list 
0.75 List 

$3.80 
4.25 
3.65 
4.30 

4.70 
5.15 
4.20 
4.90 

5.30 
5.75 
4.85 
5_30 
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ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

STRUTHERS-DUNN, INC., Pitman, N.J. 08071 • (609) 589-7500 

Sensitive & Enclosed Plug-in Relays 

Type 412XBX operates on about 50 mW to 
provide OPOT switching directly from the tran· 
sistor stages bf ICs. load life, 1 million opera· 
tions at 3 amps 120 Vac, 250,000 operations 
at 3 amps 28 Vdc •• Snap-on dust cover, flat 
pack for boards on 112" centers, pin terminals 
for soldering cir plug-in using AMP Z-332-0270-
2 inserts. 

SOLDER OR PLUG-IN MINIATURE 3 AMP 
Type 281XOX relays feature high contact 
packaging density for applications requir
ing large banks of closely mounted relays. 
Nylon cover keeps out dust. Basic relay 
has solder-lab terminals and single mount
ing stud for directly wired applications. 
The same relay-without alteration-be
comes a plug-in relay when provided with 
a socket. 
U.L. Recognized Component-File No. E-7104 
Contact Ratings: 

3 amperes @ 30 Vdc 
3 amperes @ 115 Vac 

Sockets 
Type 32884 

with solder tab terminals-Net $0.60 

Type 32885 
with printed circuit terminals-Net $0.60 

For furtber data: Bulletin 0/4121 

281XDX 

281XDX 

281XDX 

281XDX 

281XDX 

5 
6 

12 
24 

250 
360 

1440 
5760 

4PDT 

4PDT 

4PDT 

4PDT 

4PDT 

100 
100 
100 
100 

14 

14 

14 

14 

14 

4.0 
4.8 
9.6 

19.2 

6, 12,24 

48 

110 

13. 
11.2 
5.6 
2.8 

52 
54 
54 
54 

6,12,24 

115 

$9.00 
9.00 
9.00 

"9.50 

$4.50 

4.65 

4.80 

5.20 

5.60" 



Low Cost, Open Type Relays 
5 AMP CONTROL 
Type 119XBX relays provide highly reliable DPDT switch
ing from low level to 5 amperes. Fine silver contacts on 
long flexing arms are individually adjusted for more than 
adequate gap, pressure and overtravel. Full insulation 
spacing for 150 volts. Three mounting feet with clearance 
holes are integral with relay base. Pierced solder tab 
terminals. Phenolic block contains both coil and contact 
terminals. 

U.L. Recognized Component-File No. E·13224 
Contact Ratings: 

5 amps resistive, 115 Vac 
l4 hp motor, 115 Vac 

COMPACT 10 AMP 
Frame 214 Relays provide reliable I, 2 and 3-pole switch-
ing of resistive loads t.o 10 amperes in minimum space and 
at minimum cost. Metal frame has non-twist tab and single 
mounting stud, Solder tab terminals. 

Contact Ratings: 10 amps, 115 Vac, non-inductive 

INDUSTRIAL 10 AMP 
Frame 314 U.l. recognized relays have gold'plated, silver 
cadmium oxide moveable and stationary contacts. Solder 
lug terminals are aligned in a molded support with integral 
insulating barriers. Mount with single 6-32 threaded stud 
and turn-resistant tab. 

U.L. Recognized Component-File No. E-13224 

Contact Ratings: 
10 amps, 120 V non-inductive (Ii hp motor) 
5 amps, 240 V non-inductive (y, hp motor) 

15 AMP SOLDER TERMINAL 
Frame 215 Relays are inexpensive single and double pole 
relays for handling high current loads to 15 amperes in 
minimum space. Heavy pierced solder-type terminals; 
two-hole metal mounting bracket; 150V insulation spacing. 

Contact Ratings: 
IS amps, 24 Vac or Vdc 
13 amps, 115 Vac 
0.25 amps, 115 Vdc 

15 AMP, INSULATING BASE 
Type 415 molded base relays provide reliable, low-cost, 
long-life, compact power switchingon DPDT silver cadmium 
oxide contacts. Insulation spacing 300V, Epoxyencapsu
lated coils, Screw/hex terminals accommodate up to two 
#14 wites, 

·U.L. White Card listed-File No. E-13224 
Contact Ratings: 

IS amps, 120 V non-inductive (l-I hp motor) 
10 amps, 240 V non·inductive (l-I hp motor) 

Terminals: 
Type 415XBX: Screw/hex, accommodate two #14 wires 
Type 415XBX18: \1" quick-disconnect 

119XBX 

214XAX 

214XAX 

214XBX 

214XBX 

214XCX 

214XCX 

314XAX 

314XAX 

314XBX 

314XBX 

314XCX 

314XCX 

215XAX 

215XBX 

415XBX' 

415XBX18 

SEC. 4500 • RELAYS 

OPOT 115 

SPOT 6. 12.24, 6.12,24 
120,240 

SPOT 115 

OPOT 6, 12,24, 6, 12, 24 
120,240 

OPOT 115 

3POT 6, 12,24, 6,12,24 
120, 240 

3POT 115 

SPOT 6, 12,24, 6, 12,24, 
120, 240 48 

SPOT 115 

OPOT 6,12.24, 6, 12, 
120,240 48 

OPOT 

3POT 6,12,24, 
120,240 

3POT 115 

SPOT 6, 12, 24, 6, 12, 

115,230 

OPOT 6, 12,24, 6, 12, 

115,230 115 

OPOT 6, 12,24, 6,12, 

115,230 

OPOT 6, 12,24, 6,12, 

115,230 48,115 

$7.50 

3.00 

3.30 

3_30 

3_60 

3.70 

4.10 

3.20 

3,70 

3,90 

4.40 

4.40 

4,70 

6,00 

8,40 

8.40 

8.40 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2 0 S79 



ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

STRUTHERS-DUNN, INC., Pitman, N.J. 08071 • (609) 589-7500 

Industrial Plug-in 
Simplify panel design and ,save wiring time with this 
complete line of matched relays that fill the majority 
of industrial control needs. Most fit the same standard 
12-pin socket; new 4-pole double-throw models below 
take a slightly larger 14-pin socket. Front-connected 
socket wiring is on one level, with terminals easily ac
cessible for installation and check-out. 

Standard contacts are gold diffused silver-cadmium 
oxide, nominally rated at 10 amperes when handling 
resistance type loads. 

All relays have clear, burn-resistant plastic covers. 

Standard optional features are listed in the 219 frame 
tables below. Relays combining several of these fea
tures are also available on special order. Many can 
also be applied to the other plug-in relay types on these 
two pages. Refer to nearest sales office, or write 
Struthers-Dunn, Inc., Pitman, New Jersey, for recom
mendation or quotation. 

Keyed plugs insure correct insertion. All units have 
150 V electrical spacing and withstand 1500 V dielectric 
test and normal machine vibration. 

SOCKET FOR ALL 12-PIN PLUG-IN RELAYS 
Type 27390 twelve'terminal socket accepts all 219 frame 12·pin relays shown immediately below and all 211, 236, 
237, A255, 349, and RSX alarm relays on page 17., Front·connect screws with captive clamp plates hold up to two 
#14 wires. Mounted to panel with two 6·32 screws. Price $2.50. 

Optional Features 

GENERAL PURPOSE 
Frame 219 twelve pin relays offer 
three standard contact arrangements 
for signal load·switching circuits, and 
are designed for reliability through 20 
million operations. 
u. l. Recognition: All 12·pin #219 types, 
except those with 230 Vac coils, 

Cont,act Rating: 10 amps, 115 Vac resistive 
Standard Coils: 

ac, 60 Hz (5 VA)-6, 12, 24, J15, 230 V 
dc (1.8 W) -6,12,24, J15·125 V 

Indicator lamp wired across coil indicates 
coil energized. Available from stock with 
115 Vac coils only. 
Manual Actuator on cover allows manual 
operation of relay contacts; spring returns 
contacts to normal. Available on all models. 
Both lamp and actuator can be furnished on' 
115 Vac or dc coil relays. 
For further data: Bulletin B/5219 & B/5219-S1 
Bifurcated contacts can be provided on all standard coil and contact 
combinations for low·level (milliwatt) to 5-ampere loads, Twin con
tacts of gold diffused fine silver, witll adequate pressure and over
travel, assure continuity and reliability. 

NEW 4PDT & 6 POLE 

Basic types 

With indicator 
lamp 

With manual 
actuator 

With' lamp 
and actuator 

Bifurcated 
contacts 

Relay Type 
and Price 

219XBXP 
$15.50 

219XBXPL 
$17.00 

219XBXPM 
$17.00 

219XBXPLM 
$18.50 

219XBXP33 
$20.50 

~~~apJ~~e Relay Type 
and Price 

219BBXP 219ABAP 
$18.50 $18.50 

219BBXPL 219ABAPL 
$20.00 $20.00 

219BBXPM 219ABAPM 
$20.00 $20.00 

219BBXPLM 219ABAPLM 
$21.50 $21.50 

219BBXP33 219ABAP33 
$23.50 $23.50 

NOTE: Most of the features listed above are also available on relays with 230 volt, 60 Hz coils, but 
the type designation will change. 

Price 

These new 219 frame relays provide 
4-pole double-throw or 6-pole 
single-throw switching in a rugged 
plug-in module that is compatible 
in design and appearance with the 
rest of the SoD industrial plug-in 
line shown on these pages. Same 
easy installation and check-out; 
same dependable movement good 
for 20,000,000 operations. The re
lays use a slightly larger 14-pin 
socket to accommodate the two 
additional terminals. Coil and con-

$21.00 
22.50 

tact ratings are the same as shown 
above. 

SOCKET FOR 4PDT & 6-POLE RELAYS 
Type 33377 14 terminal socket 
accepts all Frame 219 4P-DT and 6 
pole models. Front-connected 
screws with captive clamp plates 
hold two #14 wires, Construction 
same as 12 terminal versions above 
except for 2 additional terminals 
and 11" greater length, Price $2.80 

219DXBPM 

219DXBPLM 

219DXBP33 

Options: The new relays are available 
with the same optional features as the 
standard twelve-pin 219's show~ above. 
Conlact Rating: 10 amps, 115 Vac 
resistive 

219FXXPM 

219FXXPLM 

219FXXP33 

219XDXPM 22.50 

219XDXPLM 24.00 

219XDXP33 

Slandard Coils: ac, 60 Hz (5 VA): 
6, 12, 24, 115, 230 V 
de (1.8 W): 6, 12, 24, 
115-125 V 

For further data: Supplementary 
Bulletin S/5219-2 

26.00 
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Relays 

eem/1973 

LATCH 
Frame A255 relays are mechanically
latched, electrically-reset versions of 
the basic 219 relay. Unique latching 
frame assures contact reliability for 10 
million operations. All contacts operate 
from common armature to avoid over
lapping. 
Standard Coils: 

ac, 60 Hz (5 VA): 6,12,24,115,230 V 
dc (1.8 W) : 6, 12, 24, 115-125 V 

Contact Rating: 
10 amps, 115 Vac resistive 

For further data: Bulletin B/5255 

TIME DELAY 
Encapsulated solid-state timing net
work operates 219 frame relay after 
a preset delay. Time lapse adjustable 
over 90:1 range. External resistance 
across terminals 8 and 9 provides re
mote adjustment of delay period. 
Frame 236 "ON DELAY" network energizes 
relay at a preset timing period after power 
is applied. 

Frame 237 "OFF DELAY" network supplies 
power to relay coil for a preset period of time 
after signal circuit is deenergized. Auxiliary 
power source must be continuously available 
to network during operate and delay period. 

SEQUENCE 
Frame 211 relays contain a rugged 
8-tooth ratchet operating two contact 
cams. Contacts change position on 
each impulse; hold last position until 
next impulse. Cam position (but not 
necessarily contact position) changes 
each time coil is energized, and again 
when coil is de-energized. 
Contact Ratings: 

5 amps., 115 Vac resistive 
Standard Coils: 

ae, 60 Hz: 6,12,24,115,230 V 
de : 6,12,24,115 V 

For further data: Bulletin B/5261 

OVER AND 
UNDER-VOLTAGE 
Frame 349 relays contain an adjust
able solid-state voltage sensing mod
ule in the same case with the relay. 
A potentiometer shaft extends through 
the cover for setting pick-up voltage. 
Principal use is in overvoltage or un
dervoltage sensing in engine-generator 
starting systems. 
Contact Ratings: 10 amps, 115 Vae, resistive 
Standard Coils: 85 to 135 Vac adjustable pull· 

in range. 
For further data: Bulletin B/5249 

ALARM 
These units combine the functions of 
two interwired relays. Alarms operate 
from sustained or momentary contacts. 
Relay will operate both alarm and light. 
Operator silences alarm with external 
pushbutton. Signal may be turned off 
manually, or turned off automatically 
when alarm initiating condition clears. 
Type RSX1440Z is initiated by a momentary, 
intermittent, or sustained closure of NO 
trouble contacts; circuit permits testing of 
signal light. Price $24.00 (Circuit at right.) 

Type RSX1440S is similar to RSX1440Z 
except initiated by NC trbuble contact. Price 
$24.00 (See Bulletin B/5274 for circuit.) 

SEC. 4500 • RE.LAYS 

Contact 
arrangement 
Delay Ranges, 

specify one. 

Price 

Contact Ratings: 
10 amps, 115 Vac resistive. 

Type 
Price 

DPDT + I NO 
"ON" delay: 
0.2 to 12 sec., or 
0.2 to 20 sec. or 
2.0 to 200 sec. 

$71.50 

Standard Colis: 
ae, 60Hz: 24, 1I5V 
dc, : 24, I15V 

II 

DPDT 
"OFF" delay: 
0.2 to 20 sec. or 
2.0 to 200 sec. 

Specify coil voltage when ordering. 

Contact 
arrangement 

Differential 
Price 

Normal Off On 

Single. phase 

DPDT + 2 NO 

3 ± 1 V, fixed 
$95_50 

Off Off Off 
Alarm On On On On Flashing 
Acknowledge On Off Off 
Trouble Contact 
Re-opens 

without reset Off On Off 
with reset On Off Off 

Reset Off On Off 
lamp Test Off On Off 

Contacts: 10 amps, 115 Vac resistive 
Coil: 115 Vac, 60 Hz 
For further data: Bulletin B/5274 

Off On 

Off Off 
Off On 
Off Off 
Off On 

Single· phase 

DPDT+ 1 NO 

.. KO ..... I ..... n.n FLASMU 
L~ _ t=' Ull IIt,h,UII 

!t •• Ulli." .. n ...... ...,"Rtfl/J1 
S MO ... $IU .. CIIACIUIOWLlDtill 
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Use 12-pin sbcket type above. 
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Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

STRUTHERS-DUNN, INC., Pitman, N.J. 08071 • (609) 589-7500 

Dry Reed 

BASIC CHARACTERISTICS 
One of the first to produce dry reed relays 
on a production-line basis, Struthers-Dunn 
offers the greatest variety of package.de
signs available. All feature contamination
proof, glass-sealed reed switches, non-crit
fcal mounting, and complete magnetic 
shielding for exceptionally fast low-level 
and light-duty switching. 

Most designs are available with either min
iature or standard size reed switches, in a 
wide selection of Form A (SPST-NO), Form 
B (SPST-NC), or Form C (SPOT) contact 
arrangements. 

OPEN TYPES FOR 
PIC MOUNTING 

Compact inexpensive units for minimum 
cost applications. Coils and reed-switch 
capsules are protected by snap-on metal 
cans that also provide magnetic shielding. 
Reed switch leads connect to "in-line". 
non-magnetic printed circuit terminals. 
Terminal spacing: MRRN types: 0.1"; RRN 
types: 0.2". 

PLASTIC CASE TYPES _ 
FOR PIC MOUNTING 

Series MRRK Miniature 

Combine the low cost of "open" relays 
with the mechanical protection of molded 
or encapsulated units. Ultrasonically 
welded thermoplastic case with high insu
lation characteristics has standoff pads 
near terminations to facilitate production
line soldering and easy cleaning when 
mounted on PIC boards. Internal mag
netic shields. Terminal spacing: 0.1" grid. 

LOW-PROFILE EPOXY-MOUJED 
TYPES FOR , 
PIC MOUNTING 

Series MRRS Miniature 

Standing only 0.350" high, these 1, 2, and 
4-pole reeds are for use on printed-circuit 
boards. All are molded into rigid, homo
geneous structures with internal magnetic 
shielding. In-line PIC terminals are on 
0.172" grid spacing. 

250 
0.5 

10 

1.5-2.0 
0.5-1.5 

4.0 
4.0 

200 
50 
20 

NOTES: (1) Voltage current, & power ratings are independent maximums and no single value is to be exceeded. 
(2) Operate & Release Times do not include bounce time which is shown separately. 

Dielectric Strength: Miniature types, 250 volts rms. Standard types, 400 volts rms 
Operating Ambient Range: -200 to +60D C. Insulation Resistance: 1,000 megohms, min. 

1A .406 x .375 1,100 
2A .535 x .375 1,100 
3A 1.125 x .609 x .375 220 850 
4A 1.125 x .706 x .375 160 640 
1B 1.125 x .535 x .375 300 1,100 
2B 1.125 x .609 x .375 220 850 
lC 1.125 x .406 x .375 300 1,100 
2C 1.125 x .609 x .375 220 850 
3C 1.125 x .706 x .375 160 640 

RRNIA lA 2.500 x. 740 x .641 70 250 1,000 
RRN2A 2A 2.500 x .958 x .641 70 250 1,000 
RRN3A 3A 2.500 x 1.188 x .641 50 175 750 
RRN4A 4A 2.500 x 1.418 x .641 40 150 600 
RRNIB IB 2.500 x .958 x .641 70 250 1,000 
RRN2B 2B 2.500 x 1.188 x .641 50 175 750 
RRNIC lC 2.500 x .740 x.641 70 750 1,000 
RRN2C 2C 2.500 x 1.188 x .641 50 175 750 
RRN3C 3C 2.500 x 1.418 x .641 40 150 600 

MRRKIA lA 1.290 x .660 x .445 100 400 1,600 

MRRK2A 2A 1.290 x .660 x .445 100 400 1,600 

MRRK3A 3A 1.290 x .660 x .445 100 400 1.600 

MRRKIAIB lA & IB 1.290 x .660 x .445 100 400 1,600 

MRRK1B IB 1.290 x .660 x .445 100 400 1,600 

MRRK2B 2B 1.290 x .660 x .445 100 400 1,600 

MRRKIC lC 1.290 x .660 x .445 100 400 1,600 

MRRK2C 2C 1.290 x .660 x .445 100 400 1,600 

With MINIATURE Reed Switches 

MRRSIA lA 1.300 x .500 x .350 144 576 2,300 

MRRS2A 2A 1.300 x .625 x .350 95 380 1,440 

MRRS4A 4A 1.300 x 1.00 x.350 31 125 500 

MRRSIA1B lAIB 1.300 x 1.00 x.350 31 125 500 

MRRSIB 1B 1.300 x .625 x .350 95 380 1,440 

Specify coil voltage when ordering. 

$3.30 $3.70 
4.70 5.00 
6.40 6.40 
8.00 8.00 
3.70 4.10 
5.30 5.60 
6.50 6.50 
9.50 9.50 

12.50 12.50 

$3.00 $3.00 
4.60 4.60 
5.30 5.30 
7.00 7.00 

-3.40 3.40 
5.20 5.20 
5.80 5.80 
8.30 8.30 

11.30 11.30 

$3.60 $4.00 

5.20 5.40 

7.00 7.00 

5.60 5.60 

4.00 4.20 

5.80 5.80 

7.00 7.00 

10.00 10.00 

$4.40 $4.40 

6.10 6.10 

7.70 7.70 

8.40 8.40 

6.10 6.10 
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Relays 
MOLDED CASE "DIP" REEDS 
FOR PIC MOUNTING _ 

Series MRR-D Special ~I ~ i.i· 
Fully compatible with 14-terminal dual-in
line ICs, these highly sensitive relays need 
little or no buffering with DTL & TTL com
puter logic, or HNiL solid state industrial 
control. Terminal spacing, standard 0.1" 
dual-in-line grid. All are 0.750" I by 0.300" 
w by 0.275" h (.350" h for MRR2ADLX) 
above PIC board. 

Max. Switch Ratings (non-inductive) 

Optional Features: Consult factory for 
price and availability of electrostatic 
shields (feature E), and clamping diodes 
(feature V). 

METAL CAN TYPES FOR 
PIC MOUNTING 

iP
~~ 

...... ""'.~ •. :J: .. ' .. •.... '. 

I 

Series MRR - M 
Miniature 

Series RR - M 
Standard 

Steel cases provide magnetic shielding 
and complete mechanical protection. Wide 
selection of single and multi pole contact 
configurations in both miniature and stan
dard sizes. Certain standard-size switch 
packages also accommodate bistable mag
hetic latching types and flip-flop assem
blies. Terminal spacing: MRR-M types: 
0.1 ", RR-M types: 0.2". 

EPOXY MOLDED TYPES WITH 
AXIAL LEADS , '<-~ / 

// ,<-<C<C<:O 

,/ 
,/ 

Series MRR Series RR 
Miniature Standard 

Reed switches, coils, and axial terminal 
leads are rigidly epoxy-molded into one
piece units that provide maximum mechan
ical protection. Leads may be soldered 
directly to terminal studs or supporting 
wiring-or bent at right angles for printed
circuit use. Wrap-around metal cans pro
vide magnetic shielding. Terminill grid 
sl>~cing: MRR types: 0:115", 8R types: 
0.2". 

eemj1973 
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MRRIADt 5 360 4.0 9.3 37 $3.50 
MRRIADSR 1 Form A 5 500 4.5* 9.8* 40* 4.50 
MRRIADS 1 Form A 5 360 4.0 9.3 37 3.50 
MRRIADS 1 Form A 6 100 360 4.8 11.2 54 3.50 
MRRIADS 1 Form A 12 100 1440 9.6 5.6 54 3.50 
MRRIADS 1 Form A 24 100 5760 19.2 2.8 54 3.50 

MRRICDL 1 Form C 5 250 100 4.0 33 132 7.00 
MRRICDL 1 Form C 6 290 125 4.8 32 154 7.00 
MRRICDL 1 Form C 12 290 500 9.6 16 154 7.00 
MRRICDL 1 Form C 24 290 2000 19.2 8 154 8.00 

MRR2ADLX 2 Form A 5 200 125 4.0 37 108 5.50 
MRR2ADLX 2 Form A 6 290 125 4.8 32 154 5.50 
MRR2ADLX 2 Form A 12 290 500 9.6 16 154 5.50 
MRR2ADLX 2 Form A 24 290 2000 19.2 8 154 6.50 

*25°C Max. ambient 
teontact wired to pins 1·8 only 

MRRIAM .500 ,304 
MRR2AM .500 1.152 6.80 
MRR3AM 1.125 x .500 x .500 1.152 7.90 
MRRIBM 1.125 x .500 x .500 144 2.304 5.90 
MRR2BM 28 1.125 x .500 x .500 72 1.152 7.00 
MRRICM lC 1.125 x .5.00 x .500 144 2.304 10.60 
MRRIAIBM lA & 18 1.125 x .500 x .500 72 1.152 7.70 
MRR2A2BM 2A & 28 1.795 x .795 x .495 40 135 80U 14.30 

RR2BM 144 576 $7.00 $7.00 
RRICM 1.152 4.600 12.70 12.70 
RRIAIBM lA & 18 2.938 x .800 x 144 576 7.00 7.00 
RR2A2BM 2A & 28 2.938 x 1.200 x 72 288 12.30 12.30 
RRLM1CM lC (I) 2.938 x .600 x 1.152 4.600 11.80 11.80 
RRLMICM102 lC (2) 2.938 x .600 x 480 1.920 12.70 12.70 

RRFF4A2BM (3) 2.938 x 2.100 x 90 360 
180 720 

Specify coil voltage when ordering. 
NOTES: (3) Flip·flop logic module for 1 or 2 inputs and total of 
(1) Single coil, bistable, magnetic latching type. 4 Form A and 2 Form B contacts, of which 2 Form 

Reversing coil polarity transfers contacts. A and 1 Form B contacts are available for load 
(2) Double coil, bistable, magnetic latching type. handling. 

MRRIA 

MRR2A 

MRR4A 

MRR12A 

RRIA 

RR2A 

RR4AF 

RRlB 

With MINIATURE Reed Switches 

1A 1.062 x .425 dia. 288 1.152 

2A 1.062 x .430 x .515 144 576 

4A 1.062 x .535 x .810 72 288 

12A 1.062 x .635 x 1.805 24 94 

With STANDARD SIZE Reed Switches 

lA 1.875 x .655 dia. 90 360 

2A 1.875 x .670 x .840 36 '145 

4A 1.875 x .810 x 1.385 24 95 

18 1.875 x .655 dia. 90 360 

Specify coil voltage when ordering. 

See YELLOW SECTION for Local Offices, Phones 

4.600 $4.20 

2.300 6.20 7.70 

1,152 10.60 10.60 

384 27.30 27.30 

1,440 $3.20 $3.20 

580 5.00 5.00 

380 8.60 8.60 

1,440 4.10 4.10 

Vol.20SS3 
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ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

STRUTHERS-DUNN, INC., Pitman, ,N.J. 08071 * (609) 589-7500 

Sol id State and Hybrid 
100% SOLID STATE RELAYS-total input/output isolation 

Model SS96* solid state relays offer almost 
unlimited life in difficult industrial applications, 
such as the high inrush loads of solenoid valves. 
They may be intermixed with electro-mechani
cal relays. Contacts handle 1 amp continuously, 
25 amps inrush, 6 to 240 Vac rms, Opto-isolated 
inputs and continuously gated transformer
coupled triac outputs assure total input/output 
isolation. 

90 to 132 Vac 50/60 Hz primary voltage must 
be applied continuously in addition to the ex
ternal120 Vac control signal. Contacts continue 
to carry load with voltage at 65 Vac min. These 
general-purpose relays may be connected for 

latching by using one NO relay contact. HOW
ever, "memory" is lost if power fails. 

Relays have plastic covers, 12-pin industrial
grade piugs. 

SS96BXB 

SS96DXX 

27390 

2 NO + 2 NC 

4 NO 

SOCket 

'Patent protected 

$42.50 

42.50 

2.50 

DC METERING RELAYS-Under and Over Voltage Sensing 

Models 11 & 12: Used for precise monitoring of 
de voltages and currents. Standard units oper
ate at 1 volt and/or 1 mA dc. Add series resis
tors for higher voltages and parallel resistors 
for higher currents. Require 8 Vac primary 
power, 50 to 400 Hz. Model 13 primary power 
supply has 120 Vac primary and two isoiated 
8 Vac secondary windings for powering two 
model 11 's or 12's. 

Model 11 's are latching types reset by removing 
primary ac power. Model 12's are ON-OFF 
types, operating and releasing according to dc 
signal with approximately 1 % differential. 

Load contacts on all models are single pole, 
Form A dry reed switches rated 10 watts maxi
mum at 250 voits maximum or 500 mA maxi
mum non-inductive. 

Further Data, 1973 Relay Catalog 

llA Overvoltage Latching $18.10 
liB Undervoltage Latc;hlng 19.80 
12A Overvoltage On·Off 18.10 
12B Undervoltage On·Off 19.80 
13 Transformer 120 V to 8 V, 

50 to 400 Hz. 12.50 

DC SENSITIVE RELAYS-Ultra Sensitive, 50 IJA & Micro Sensitive. 1 IJA 

Models 16, 20 & 22: Highly sensitive, low power ON-OFF relays operating from low level dc signals. 

All models also require dc primary power supply as indicated in tabulation below. 

Models 16 and S16 have two Form A dry reed load contacts rated 10 watts at 250 volts maximum 

or 500 mA maximum non-inductive. Models 20 and22 have OPOT relay load contacts rated 5 amps 
at 120 Vac non-Inductive. Latching load contacts are available on special order. 

Model 22 relays are mounted on 11 pin octal style' plugs. All others have solder terminals. 

Further Data, 1973 Relay Catalog 

16AAI DPST 6 $ 8.60 
16M2 +0.7 50 +7 10K lOW 12 8.60 
16M3 24 9.20 

S16AA1 DPST 6 8.80 
516M2 +1.4 +35 10K lOW 12 8.80 
516M3 24 9.40 

20-2 12 10.90 
20-3 DPDT 24 10.90 

+0.7 +35 1K 5A 
22-2 12 10.90 
22-3 24 10.90 

CATALOG PAGES: (Vol.1*301 to 10 972) (Vo1.20 301 to 20 11961 (Vol.3·301 to 30 1420) :eem/1973 



SEC. 4500 0 RELAYS 

Relays and Timers II 

eem/1973 

AC NULL SENSING RELAYS-Servo/Differential Controls 
Models 14 & 15: Useful in ac bridge networks and with LVOT's to sense and monitor unbalanced 
conditions. AC primary power supply and ac signal system must be same source since prase relation 
between primary voltage and signal voltage determines level and direction of unbalance. 

Models 14 and 15 differ only in input impedances and signal levels. Primary power is 120 Vac. 50 to 
400 Hz. Pull-in vs. dropout differential of signal voltage is approximately 10%. 

Load contacts for each direction of unbalance are single pole, Form A dry reed switches rated 10 watts 
maximum .at 250 volts maximum or 500 mA maximum. 

Further Data: 1973 Relay Catalog 

·Maximum signal level may be increased to 150 volts by external CiJrrent limiting resistance in series with terminal 17 at values of 100 
ohms per volt. 

AC POWER SWITCHES 

Models 53 & 54 use triacs with high inrush 
capabilities to control ac loads, 18 to 240 
Vac. Trlacs may be fited by external con
tact closure or dc signals as indicated below. 
All models are enclosed in metal enclosures 
and mounted on octal plugs. 

Further Data: 1973 Relay Catalog 

ADJUSTABLE TIME DELAY RELAYS 

5H)00 Contact 
53-101 DC 10·28 

54-000 Contact 10 
54-101 DC 10·28 10 

*Load energized for 10 minutes or more. 

5 
5 

15 
15 

20 $ 9.90 
2Q 11.00 

60 15.40 
60 16.50 

Models 41-45 have adjustable solid state delays designed specifically for industrial service to with· 
stand 8 mS transients of twice rated voltage. Built-in opor relay load contacts are rated 10 amps, 
1/6 hp at 120 Vac; 5 amps, 1/3 hp at 240 Vac. Timing remains stable over a ± 10% nominal voltage 
change. 

Repeat accuracy at 25°C and constant voltage· 
Operating ambient temperature 
Time between fully timed cycles to assure repeat accuracy 
Time after interrupted cycle to assure repeat accuracy 

*NOTE: Load contacts may transfer momentarily if power supply is interrupted during timine period. 

DELAY ON "OPERATE" 
Control voltage energizes output re
lay after preset delay. Octal plug. 

DELAY ON "RELEASE" 
ClOSing pilot switch energizes output 
relay. Next switch opening starts tim
ing; relay de-energizes upon time
out. Requires continuous primary 
voltage. 11-pin tube base plug. 

MONITOR TIMER 
Momentary operation of pilot switch 
energizes output relay. Switch must 
cycle open and closed at least once 
during preset timing period or relay 
de-energizes. Requires continuous 
primary voltage. 11-pin tube base 
plug. 

REPEAT CYCLE TIMER 

41-002 
41-020 
41-200 

45-010 
45-060 
45-180 

44-060 
44-180 

0.2·2 
2.0·20 

20.0·200 

0.1·10 
0.6·60 
1.8·180 

519.80 519.80 
19.80 19.80 
22.00 22.00 

19;50 
19.50 
19.50 

After piiot switch closes, output relay 
cycles accord ing to separate preset 
ON and OFF delays. When switch 
opens, cycle stops after OFF delay. 
Requires continuous primary volt
age. 12-pin plug fits SoD type 27390 
socket (Socket Price $2.50). Always specify supply voltage and frequency 

See 'YELLOW SECTION for Local Sales and Distributors' Offices Vol.20SS5 



ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

STRUTHERS-DUNN, INC., Pitman, N.J. 08071 • (609) 589·7500 

Specifically designed to withstand the adverse operat· 
ing environments of aircraft, missile, undersea, and 
ground-support equipment, the broad SoD military line 
paces the state of the art in reliability of miniature relays. 
They are produced in spotlessly clean "white rooms" 
under rigidly controlled conditions. Flexible, bifurcated 
contacts are used in most types to ,assure dependable 
operation under high shock and vibration. A qualified 
in-plant testing laboratory, approved by NASA, the Air 

HALF-SIZE CRYSTAL CAN RELAYS 

FC·1 FC·1P 

Sockets for plug·in types are 
commercially available. 

FC·l Series features all·welded 
internal construction and gold 
plated OPOT contacts rated low 
level to 2 amps. "MV" models 
are individually miss·tested for 
5,000 operations to insure reli· 
able low level switching. 

FCL·l Series are energy·saving 
magnetic latching relays that pro· 
vide bi·stable operation for logic 
functions. Physically identical to 
FC·l relays, they operate on a 
pulse of 2 milliwatt·seconds. 

ROTARY MULTIPOLE RELAYS-to MIL·R·5757 

r-o--j 

.. 1 

FC·4·250 four pole, and FC·6·250 
six pole, are cylindrical control 
relays with 2·amp double·throw 
contacts. Balanced rotary arma· 
tures; solder hook and plug·in 
terminals. • 1 

I , !!l!"~ I FC·4·250 0·1%'4, F·1% 
I--- F:........j FC·6·250 D·ni" F·1% 

Hermetically Sealed 
Force, Army and Navy, assures compliance with appli
cable MIL specifications. 

Typical Specifications 
Shock: 25 to 50G for 9 to 11 msec. Vibration: 10 to 20G, 
1500 to 2000 cps. Operate Time: 10 to 20 msec. max. 
Release Time: dc types 5 to 20 msec. max.; ac types 50 
msec. max. 

TWO POLE POWER RELAYS 
• I FC·210 Series are ruggedly con· -lt515 rE"41~ structed power rel~ys with OPOT 

I~ -r contacts conservatively rated for 
-.- I , resistive loads to 10 amps. All 

I 4A 1'%. I III Yo welded internal' construction and 
1.015 ~ L. I . balanced rotary armatures give 

I ~ ~ high resistance to shock and vi· 
-t....: . . l~ ~ ~ ~ration .. Choice of solder or plug· 

I'" In terminals. 
--1 .885 1% 

FC·210 &210P FC·215 &215P 

Sockets for plug·in types are 
commercially available. 

FC·215 Series are similar to FC· 
210 in rating, but more power· 
ful and in a slightly larger can. 
Solder hook or plug·in terminals. 

FC·410 packs la-amp 4POT con· 
tacts in a can only slightly larger 
than 2·amp cylindrical types. 
Spaded and pierced tab terminals 
can be soldered directly or used 
for plug·in applications with sock· 
ets available from various manu· 
facturers. 

COMPACT 4-POLE AIR 
FRAME RELAYS-to MIL·R·6106 

"AIR FRAME" CONTROL & POWER RELAYS-to MIL·R·5757 and 6106 

Series FCM·410 is one of the smallest 
relays with lO·amp, 4POT contacts. An 
efficient double·coil magnet assembly com· 
bines low operating power with high resis· 
tance to shock and vibration. Available 
with solder hook or plug·in terminals. 

FCM·410 

FCM·410P 

r- 117h,;t; 
T 

H 

1 

FC·400·1 & 2 
FC·400·60, 61, 62 l1%z l'¥!, FC·406·1 & 2 
FC·406·60, 61, 62 

FC·402-1 & 2 1%. 12%2 
FC·404-1 & 2 IV. 1% 
FC·404·60, 61, 62 IV. 1% 

Series FC·400, FC·402, FC·404, and FC·406 form a complete 
line of two, four and six·pole relays for 28 Vdc or 115 V, 
400 Hz operation. Contact ratings range from 3 to 10 amps. 
Three basic sizes accommodate a variety of terminal and 
mounting options. 

Series FCL·400 are energy·saving magnetic latching ver· 
sions of the FC·400 that trip on a pulse of less than 35 
milliwatt seconds at the guaranteed operating level of 18 
Vdc. 

Vol.2·SS6 CATALOG PAGES: (VoLl·301 to 1-972) (VoI.2·301 to 2·1196) (VoI.3·301 to 3·1420) eem/1973 



Aerospace & Military Relays 
RELAYS LISTED BY GOVERNMENT PART NUMBERS 

26.5 DC 
26.5 DC 
26.5 DC 

M5757/1·013 FC-6-495 6 0.100 26.5 DC 
M5757/1·014 FC-6-495 6 0.100 26.5 DC 
M5757/1·015 FC-6-495 6 0.100 26.5 DC 
M5757/1·019 FC-6-495 6 0.100 26.5 DC 
M5757/1·020 FC-6-495 6 0.100 26.5 DC 
M5757/1.021 FC-6-495 6 0.100 26.5 DC 
M5757/1·103 FC-6-250 6 2 26.5 DC 
M5757/9.002 FC-1-350 2 t 26.5 DC 
M5757/9·004 FC-1-550 2 t 26.5 DC 
M5757/15·001 FC-404-60 4 5" 28 DC 
M5757/15·003 FC-404-61 4 5" 115/400 Hz 
M5757/15.005 FC-404-62 4 5 115/60 Hz 
M5757/16·001 FC-406-60 6 5' 28 DC 
M5757/16·003 FC-406-61 6 5" 115/400 Hz 
M5757/16.005 FC-406-62 6 5" 115/60 Hz 
M5757/18·001 FC-400-60 4 10' 28 DC 
M5757/18.003 FC-400-61 4 10' 115/400 Hz 
M5757/18.005 FC-400-62 4 10" 115~60 Hz 
M5757/23·001 FC-215-350 2 10 26. DC 
M5757/23·002 FC-215-550 2 10 28 DC 
M5757/23·003 FC-215-650 2 10 28 DC 
M5757/23·004 FC-215-750 2 10 28 DC 
M575 7 /23·005 FC-215-850 2 10 28 DC 
M5757 f8.001 FC-215-450 2 10 26.5 DC 
RY4LB B3L01 FC-4-250 4 2 26.5 DC 

MS25627·D1 FC-404-1 4 5 28 DC 
MS25267·A1 FC-404-2 4 5 115/400 Hz 
MS25268·D1 FC-404-48 4 5' 28 DC 
MS25268·A1 FC-404-49 4 5 115/400 Hz 
MS25269·D1 FC-406-1 6 5 28 DC 
MS25269·A1 FC-406-2 6 5 115/400 Hz 
MS25270·D1 FC-406-48 6 3 28 DC 
MS25270·A1 FC-406-49 6 3 115/400 Hz 
MS25271·D1 FC-400-1 4 10 28 DC 
MS25271·A1 FC-400-2 4 10 115/400 Hz 
MS25272·D1 FC-400-48 4 10 28 DC 
MS25272·A1 FC-400-49 4 10 115/400 Hz 
MS25273·D1 FC-402-1 2 10 28 DC 
MS25273·A1 FC-402-Z 2 10 115/400 Hz 
MS25323·D2 FC-402-3 2 10 28 DC 
MS25323·A2 FC-402-4 2 10 115/400 Hz 
MS25325·D1 FC-404-3 4 5 28 DC 
MS25325·A1 FC-404-4 4 5 115/400 Hz 
MS25327·D1 FC-400-3 4 10 28 DC 
MS25327·A1 FC-400-4 4 10 115/400 Hz 
MS25329·D1 FC-406-3 6 5 28 DC 
MS25329·A1 FC-406-4 6 5 115/400 Hz 
MS25917·1 FC-404-41 4 3 28 DC 
MS25917·2 FC-404-42 4 3 28 DC 
MS25918·2 FC-406-42 6 3 28 DC 
MS25919·1 FC-400-4~ 4 10 28 DC 
MS25919·2 FC-400-42 4 10 28 DC 
MS27245·1 FC-210-1:! 2 10 28 DC 
MS27245·2 FC-210-16 2 10 28 DC 
MS27247 FC-210-13 2 10 28 DC 
MS27709·1 FCM-410-1 4 10 28 DC 
MS27709·2 FCM-410-3 4 10 28 DC 

N TYPES NOT LISTED BY GOVERNMENT 

FC-1 MIL·R·5757 
FC-1-P MIL·R·5757 
FC-1-MV MIL·R·5757 
FC-1-PMV MIL·R·5757 
FCL-1 MIL·R·5757 
FCL-1-P MIL·R·5757 
FC-210 MIL·R·5757 
FC-210-P MIL·R·5757 
FC-215 MIL·R·5757 
FC-21S-P MIL·R·5757 
FCL-400-1 MIL·R·6106 
FCL-400-2 MIL'R·6106 
FCL-400-3 MIL·R·6106 
FC-41.0 MIL·R·5757 
FCM-410 MIL·R·6106 
FCM-410-P MIL·R·6106 

Contacts: All contacts are double-throw. Most rat
ings are in maximum amps for non·inductive 
loads at 28 VDC or 115 VAC, 400 Hz except: 

t 0.1 amp, 50 mv DC 
.. Inductive and resistive ratings 

Ambient Temperature Ranges 
MIL-R-5757 Types: -65' to 125' C 
MIL-R-6106 Types: -70' to 120' C 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
4 
4 
4 
4 
4 
4 

2 26.5 DC 
2 26.5 DC 
2 26.5 DC 
2 26.5 DC 
2 28 DC 
2 28 DC 

10 26.5 DC 
10 26.5 DC 
10 26.5 DC 
10 26.5 DC 
10 28 DC 
10 115/400 Hz 
10 ., 
10 26.5 DC 
10 28 DC 
10 28 DC 

•• Two-Coli Magnetic Latching Type: Contacts 
transfer on alternate pulses to 28VDC or 115 
VAC, 400 Hz coils. 

AC Coils: All relays for 115 VAC, 400 Hz opera· 
tion include s.elf-contained rectifier. 

H 
P 
H 
P 
H 
P 
H 
P 
H 
P 
H 
H 
H 
L 
H 
P 

$23.00 
23.00 
23.00 

H 3.5 $25.00 
H 3.5 25.00 
H 3.5 25.00 
H 3.5 25.00 
H 3.5 25.00 
H 3.5 25.00 
H 3.5 25.00 
H 0.35 21.50 
P 0.35 21.50 
H 4.8 22.50 
H 5.1 29.50 
H 5.1 29.50 
H 5.6 26.50 
H 5.9 36.00 
H 5.9 36.00 
H 7.2 23.50 
H 7.2 31.00 
H 7.2 31.00 
H 2.0 19.50 
H 2.0 19.50 
P 2.0 19.50 
P 2.0 19.50 
P 2.0 19.50 
H 2.0 20.50 
H 3.0 23.50 

H 5.1 $23.50 
H 5.1 29.50 
W 9.1 31.00 
W 9.1 38.00 
H 6.0 26.50 
H 6.0 36.00 
W 10.7 37.00 
W 10.7 47.00 
H 6.0 23.50 
H 6.0 31.00 
W 12.3 32.00 
W 12.3 39.50 
H 4.8 20.00 
H 5.1 27.00 
P 4.5 21.00 
P 4.8 28.50 
P 4.5 23.50 
P 4.8 31.00 
P 6.0 26.50 
P 6.0 33.00 
P 6.0 28.00 
P 6.0 34.50 
S 4.0 25.50 
W 8.0 31.00 
W 9.6 37.00 
S 8.0 28.00 
W 12.8 32.00 
H 1.3 19.50 
W 3.7 23.00 
P 1.3 19.50 
H 3.2 34.00 
P 3.2 34.00 

PART NUMBERS 

0.3 $20.50 
0.3 20.50 
0.3 20.50 
0.3 20.50 
0.35 26.00 
0.35 26.00 
1.8 18.00 
1.8 18.00 
2.0 18.0ei 
2.0 18.00 
7.0 29.00 
7.0 36.S0 
7.0 36.S0 
3.5 27.50 
3.2 31.00 
3.2 31.00 

tTerminal Designalions: 

H = hook type for soldering 
L = pierced lugs for soldering 
P = pins for plug-in mounting 
S = solder pot terminals 
W = stranded wire leads in potted header 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices VOI.2 0 887 



Introducing 

O.l.A.L. EEM: 
Your Instant Source of Product Information 

One swift, toll-free call is all it takes. 

Dial 800-645-9200 
Or, in N. Y. State, call 516 - 294-0990 collect. 

Immediately, our technical operators will tell you where 
you can find the products and services you need. They 

will provide you with the name of the supplier in your area, 
and direct you to the appropriate white pages of EEM 

for additional product catalog data. 

This vital information is yours, 
at absolutely no cost. 

It's a service of the EEM System: 
Keeping you better informed. 

United Technical Publications 
645 Stewart Ave., Garden City, N. Y. (516) 248-9700 



Take your choice 
of 2 contacts! 

800 SERIES 
fOr relllllie lIenerel Purpose SWitching 

900 SERIES 

The 800 Series con
tact Is a highly re" 
liable gold·plated 
button contact. With 
its high contact pres· 
sure and I?ositive 
wiping action, It Is 
used In control type 
applications and In 
general purpose 
switching, such as 
relayS, valves .. lamps, 
etc. Contact Katlng. 
up to 5 AMPS max. 

tor reilible Low Level Switching 

IT The 900 Series DATA-RITEN 
contact has the reliabilitY' of 
a bifurcated contact witt; thi 

:r~-rp!n e~~e:$ 
£DGE·Y IUlr· 
Inten a elea which 
Is critical for low levt sl,
n.ls. The 900 Serl,1 Is 

~WCJ~r:e~I,~ ~,:u::{.. 
If.de communicationsl thermocouple and strain 

tputs: Jevel switching. whenever 
Is • or whenlVir Sllr.~~. 

max. 

eem/1973 

36 Poles 48 Poles 

Switch from 4 to 60 circuits with only one T-Bar Relay. 
Available In configurations of 4,8,12,24,36,48 and 52 
poles with "A" or "C" contacts and 60· poles with "A" 
form contacts. For low level applications specify the 
901 Series. For general purpose applications specify 
the SOl Series. 

Contacta: 

Contact Rating: 

Life Expectancy: 
at 20 CPM 

Contact Resistance: 
Ambient Tamperatur .. : 
Termln.I.: 
DI.lectrlc Strength: 

Insulation Resistance: 

Series 80o-general purpose 
gold plated 

Series 90o-low-level bifur
cated gold plated 

Series S00-5 amps max. 
resistive to 
150 watts 

Series 900-1 amp max. 
resistive to 
50 watts 

Series SO()--{3(),OOO,OOO 
mechanical 
'(latching limited 
to 1,000,000) 
20,000,000 @ 
100 mw 
100,000 @ 5 amps 
28 VDC 

Series 900~O,OOO,OOO 
mechanical 
20,000,000 @ 
100 mw 
100,000 @ 1 amp 
at 28 VDC 

20 mliliohnis typical 
-550 to plus 85°C 
Mate with T-Bar Connectors 
1000 VRMS @ SO cycles/sec. 
(higher available) 
5000 megohms min. 
(higher available) 

T -BAR CONNECTORS The T.Bar Series 88601 
Connector has been 
specifically deSigned 
fOr use with T·Bar 
switches and relays, 
The connector contacts 
are crimp tyee which 
ara snapped" nto a 
plastiC Insulator block, 
Altar Installation, con· 
nectors are held In 
place against shock 
and vibration by use 
of a retaining clip. 

Power @ 25°C: 
Poles Form We1t8 

4,80r12 A,BorC 3 
24 A,BorC 3.4 
36 A,BorC 5.2 
48 A 5.2 
48 B arC 6.5 
52 A, B arC 6.5 
60 A 6.5 

4,8 or 12 0 3.4 
24 0 5.2 
36 0 6.5 

NOTE: On all latching standard pulse 
con power is 6 watts, except on bl
filar coils, which is 10 watts. 
Oparat •. and R.lees. Time Typical 
(at nominal Yoltage 25°C): 
Op.rata (Refer to factory for 
faster operation): 
4,8 or 12 poles: 15 MS max. 
24 poles: 25 MS max. 
36 poles: 30 MX max. 
48 poles: 35 MX max. 
52 or 80 poles: 45 MS max. 
for latching types: latch and unlatch 
times are 15 MS typical, all sizes. 
Rei •••• : 5 MS typical 
Contact Bounce: 
2 MS typical N.O. contacts 
6 MS typical N.C. contacts 
4 MS typical for latching units -- "'"" Max. • 

AWG#26 
MS 

P 1 
COnnector Tool 
PIN 8&01·71 

Use 88601 With 801, 802, 803, 805, 807, 
901, 902, 905, 907 

1. Specify Serl'es 2 SpepCify, Numdber 3 If A Relay, Specify 
• of 0 es an • Coil Voltage 

HOW TO ORDER 

Don't forget to order the mating T-Bar Series 
88601 Connectorl One for each 6 poles, 

SERIES Application No. of Poles 

801 Gen, Purpose 4t052 
60 Pole Unit 

901 Low Level "A" Form Only 

805 Gen. Purpose 
4to 24 

805 Low Level 
807 Gen. Purpose 36 to 52 
807 Low Level 

Contact Form 

19011-112CI-~l 
Contsct Forms' Latching or Coli Voltage Non·Latchlng 

Non- 6,12.24, 
"AU orliC" Latching 28. 4l!. 110 vec 

115 VAC 

6,12,24. 
110" Latching 28,4l!,110 

vec 

*Form "A"-normally open contacts, Form "B"--normally closed contacts, Form "C"-cIouble throw, break-belore·make. 

Y-Bar 
INCORPORATED 

Manulacturad under 1 or more of the 
following patents: 3206990, 3228508. 3689856, 

."T-Bar"--Reg: T,M: . 

SWITCHING TECHNOLOGY 141 Danbury Road, Wilton, Conn. 06897 a (203) 762-8351 
See' YELLOW SECTION for Local Sales and Distributors' Offices 



420/422, 
411T 412T 4200/4220, 
SPOT oPoT 420000/42200 

CONTACT RATING 107 at low level 107 at low level 107 at low level 107 at low level 101 at low level 107 at low level 
(OPERATIONS) 106 at 0.5 amp 

105 at 1.0 amp 
106 at 0.5 amp 106 at 0.5 amp 
105 at 1.0 amp 105 at 1.0 amp 

106 at 0.5 amp 
105 at 1.0 amp 

106 at 0.5 amp 
105. at 1.0 amp 

105 at 0.5 amp 

OPERATE POWER 100 MW 130 MW 130 MW 130MW 100MW 100 MW 
(TURN ON)@25°C 

OPERATE TIME 2.0 MS Max. 2 MS Max. 2.0 MS Max. 2.0 MS Max. 1.5 MS Max. 1.5 MS Max. 

RELEASE TIME 411 • 1.5 MS Max. 4.0 MS Max. 412 • 1.5 MS Max. 7.5 MSMax. 
@25°C 4110·4.0 MS Max. 4120·4 MS 

41100·4.0 MS Max. 41200·4 MS 

500 VRMS 500 V RMS 500 V RMS 500 VRMS 500VRMS 500 VRMS 
300 V RMS at 125 V RMS at 125V RMS at 125 V RMS at 125 V RMS at 125 V RMS at 
1.3" Hg 1.3" Hg 1.3" Hg 1.3" Hg 1.3" Hg 1.3" Hg 

NOM. COIL DATA 
(VOC) 

5,6,9, 12, 18,26.5 5,6,9, 12, 18,26.5 5,6,9, 12, 18,26.5 5,6,9,12,18,26.5 5,6,9, 12, 18,26.5 5, 6, 9, 12, 18, 26.5 

COIL RESISTANCE 411 & 4110· 63, 125, 280, 412 & 4120· 50,98,220, 420/422 & 4200/ 61, 120, 280, 
OHMS±10%@ 63,125,280,500 500,1130,2000 50, 98, 220, 390, 390,880,1560 4220·61, 120, 500,1130,2000 
25°C 1130,2000 880,1560 280,500,1130,2000 

41100·50,98, 41200 • 39, 78, 42000/42200· 
280,500,1130,2000 220,390,880,1560 48,97,280,500, 

1130,2000 

NUMBER OF 5 Leads 8leads 8 Leads 9 Leads 420· 9 Leads 421· 7 Leads 
LEADS (.017 dia.) 422 ·10 Leads 424A • 11 Leads 

LEAD LOCATION 

'" 
!VIEWED FROM .031 

~~.--
.031 

J¥ ~--TERMINAL SloEl 

~~ .~ 
"!:.11100'A 

.035 

0 -', 
~. 

36° TYP, :1&"1'" • • ,<' 311"IlI' 3S"TYP" . " . '" lYP. 

COIL SCHEMATIC "'''~ + 
~ + 

IA$,(. 'Q":=:lC: ~~ .:=n ,:=n ' :=n[L~ 
.::u 00 :31U:: 

":3] 411,4110 
41100 
SPOT 



431 432 
431D 432D 
431DD 4311 432DD 432T 
SENSITIVE SENSITIVE SENSITIVE SENSITIVE 
SPDT SPDT DPDT DPDT 

107 at low level 107 at low level 107 at low level 107 at low level 
106 at 0.5 amp 106 at 0.5 amp 106 at 0.5 amp 106 at 0.5 amp 
105 at 1.0 amp 105 at 1.0 amp 105 at 1.0 amp lOS at 1.0 amp 

40MW 40MW 60 MW 60MW 

431 - 3.5 MS Max. 4 MS Max. 4.0 MS Max. 4.0 MS Max. 
4310/43100 
4.0 MS Max. 

431 - 2.0 MS Max. 7.5 MS Max. 7.5 MS Max. 
4310/43100 -
7.5 MS Max. 

500 V RMS 500 V RMS 
350 V RMS 350 V RMS 350 V RMS NC - NO 350 V RMS NC - NO 
300 V RMS at 1.3/1 Hg 125 V RMS at 1.3/1 Hg 125 V RMS at 1.3/1 Hg 125 V RMS at 1.3/1 Hg 

5,6, 9, 12, 18, 5,6,9,12,18,26.5 5,6,9, 12, 18, 5,6,9,12,18,26.5 
26.5, 32, 40 26.5, 36, 48 

431/ 4310 - 125,255,630, 432/4320 - 100, 100,200,400 
125,255,630, 1025,2300,4000 200,400,850, 850,1600,3300 
1025,2300,4000 1600,3300,6500, 
6500,11000 11000 
43100-100,200, 43200 - 64,125, 
630,1025,2300, 400,850,1600, 
4000,6500,11000 3300,6500,11000 

5 Leads 

~'" ~::r/ 
m 

431,431 D, 431 DD 
SENSITIVE 
SPDT 

eem/1973 

8 Leads 8 Leads 

OJ, 

m%,:~ 
@; 36TVP~ 

9 Leads 

712 
712D 
INDUSTRIAL 
DPDT 

107 at low level 
106 at 0.5 amp 
105 at 1.0 amp 

185 MW 

4.0 MS Max. 

712 -3 MS Max. 
7120 - 6 MS Max. 

5,6,9,12,18,26.5 

50, 100,220, 
390, 880, 1560 

8 Leads 

8ASIC~ 

SEC. 4500 • RELAYS 

107 at low level 
106 at 0.5 amp 
105 at 1.0 amp 

9 Leads 

~
ou.·~c,.'''.''. 
r 

" 

+0-----, 

732 
732D 
SENSITIVE 
INDUSTRIAL/ 
DPDT 

107 at low level 
106 at 0.5 amp 
105 at 1.0 amp 

90 MW 

6.0 MS Max. 

732- 3 MS Max. 
7320 - 7.5 MS Max. 

5,6,9, 12, 18,26.5 

100,200,400 
850,1600,3300 

8 Leads 

~'*~1>'''''''''' -, ~ , 
36'TYP 

I 

BASIC~ 



Vol.2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

TELEDYNE 
SOLID STATE 
A. C. RELAYS 

INDUSTRIAL SERIES 601 

MECHANICAL SPECIFICATIONS 
Ambient Temperature Range: 

- 25°C to !lOoC (operating and storage) 

Size: 1" x 2" x .9" 

Weight: 3 oz. max. 

Case Material: Aluminum 

Header Material: Phenolic 

INDUSTRIAL SERIES 6 

MECHANICAL SPECIFICATIONS 
Ambient Temperature Range: 

- 55°C to !lOoC (operating) 
- 550 C to 125°C (storage) 

Size: 2" x 2" x 1.3" max. 
Weight: 6.0 oz. max. 

. Terminal: #8 Binder Head Screw 

Mounting: For maximum load current rating, 
mount unit on a 6" x 6" x .125" Aluminum 
panel, or equivalent. 

~2~~ 13 125DIA 

1-:1 ±:-fT,,:,v'~:d I rr MAX. 1 ANTI ROTATION 

T~O~ ! [I -t :~S~FF VERTICAL 
::; 2 00 CENTER LINE 

~ • ~ I l ~~~:N~~~D 
'n 

TERM SCLk+EW-++M+T...JG HOLE j .06 
#8 BINDER HO TO ACCEPT 
~A~~l~~srREW #10 SCREW 

INDUSTRIAL SERIES 601 
SOLID STATE SPST (N.D.) 60 Hz A.C. RELAY 1, 3, 5, 7 & 10 AMP. 

FEATURES 
- Completely solid state. 
- Total isolation between control and load. 
- Low cost - small size. 

Output (Load) SpeCifications Min. 

Output Current Rating (see part numbering) 
.03 
.100 

Load Voltage Rating (see part numbering) 6 
Freqency Range 10 
Surge Current Rating 
Contact Voltage Drop at Rated Current 
Turn-On Time (60 Hz) 
Turn·Off Time (60 Hz) 
Isolation (contacts to coil, contacts to case) 10' 
Die·lectric Strength (contacts to coil, to case) 1000 
Off-State Leakage (OOC > TA > 1100 ) 

- No external heat sink required on units 
thru 5 AMPS. 

- Zero Voltage turn-on option to minimize 
RFI. 

Economy Zero Voltage Turn·On 
Max. Min. Max. Units 

1,3, 
.05 5, 10 Amps (rms) 

5,7,10 
140, or 250 12 140, or-250 VAC (rms) 

70 50 70 Hz 
1000 1000 % ofratin~ 
1.5 .8(typ) 1.2 VAC 
25 3.0(typ) 16 MS 
35 5.0(typ) 16 MS 

10' Ohms 
1500 VAC 60 Hz 

8 10 MA RMS 
Voltage Across Load at Turn-On Not applicable ±6(typ) V (peak) 

ECONOMY MODEL PART NUMBERING 

I nput (Control) 
Output 

Voltage Output (Load) Current Rating & Part Numbers 
Voltage Range Rating 1 Amp 3 Amp 5Amp 7Amp 10 Amp 

3-10 VDC 140 VAG 601-1001 601-1002 601-1003 601-1004 601·1005 
250 VAC 601-1006 601-1007 601-1008 601-1009 601·1010 

6-32 VDC 140 VAG 601-1011 601-1012 601·1013 601-1014 601·1015 
15-45 VAC 250 VAC 601-1016 601·1017 601-1018 601-1019 601-1020 
20-75 VDC 140 VAC 601-1021 601-1022 601-1023 601-1024 601-1025 
60·.140 VAC 250 VAG 601-1026 601-1027 601-1028 601·1029 601·1030 

ZERO VOLTAGE TURN·ON PART NUMBERING (OPTICALLY ISOLATED) 
Input (Control) Output Voltage Output (Load) Current rating & Part Numbers 
Voltage Range Rating 5 Amp 10 Amp 

140 VAC 601-1401 I 601-1402 
3-32 VDC 

250 VAC 601-1403 I 601-1404 

NOTES: Add "P" to PIN for pin termIOals only. (Example: 601-1001P) 
Add "Q" to PIN for quick disconnect terminals only. (Example: 601-10010) 

INDUSTRIAL SERIES 6 
SOLID STATE SPST (N.D.) 60 Hz A.C. RELAY 14 & 21 AMP. 

FEATURES OUTPUTS (LOAD): 
- Completely solid state 
- Total isolation between control and load 

circuits. 
- Transient protection.on input and output. 
- Ultra-sensitive control 

input - compatible with TTL logic 
- Zero-voltage turn-on option to mininiize 

RFI. 
- 400 Hz military version available 

SPECIFICATIONS: 
INPUT (CONTROL): 
Voltage Ranges: See table 
Pull-in Power: 1.5 mw. typo 
Isolation: 1011 ohms, coil to contacts, and 
coil to mounting plate (minimum). 
Dielectric Strength: 1800 VAC (rms), coil to 
contacts, and coil to mounting plate. 

Part No. Control Voltage Load 

61A-14Al-9(Z) 3-8 VDC 14A, 140 V RMS 
61A-14A1-IO(Z) 7-85 VDC 14A, 140 V RMS 
61A-14Al-11(Z) 90-280 V RMS 14A, 140 V RMS 
61A-14A2-9(Z) 3-8 VDG 14A, 280 V RMS 
61A-14A2-10(Z) 7-85 VDC 14A, 280 V RMS 
61A-14A2-ll(Z) 90-280 V RMS 14A, 280 V RMS 

Voltage Ratings: See table 
Current Ratings: See table 
Minimum Current: 100 MA. 
Surge Current Rating: 1000% of rating for 
one AC cycle. 
"Contact" Resistance: Typically 1 volt drop. 
Response Time: Pull-in within 1.5 AC cycles. 
Drop-out within 1.5 AC cycles max. 
Drop-out occurs at the zero current crossing 
point of the AC line. 
Isolation: 1011 ohms, contacts to coil, con
tacts to mounting plate (minimum) . 
Dielectric Strength: 1800 VAC (rms), con
tacts to coil, contacts to mounting plate. 
Shock/Vibration: Meets requirements of 
Mil-Std-202. 

Part No. Control Voltage Load 

61A-21A1·9(Z) 3-8 VDC 21A, 140 V RMS 
61A-21AI-10(Z) 7-85 VDC 21A, 140 V RMS 
61A-21A1-1l(Z) 90-280 V RMS 21A, 140 V RMS 
61A-21A2-9(Z) 3-8 VDC 21A, 280 V RMS 
61A-21A2-10(Z) 7-85 VDC 21A, 280 V RMS 
61A-21A2-ll(Z) 90-280 V RMS 21A, 280 V RMS 

NOTE: Z added to PIN Indicates ze·ro voltage turn on. 



MILITARY 

COMMERCIAL/INDUSTRIAL • II DIP SOLID STATE RELAYS ; , 
i r, 
I!; 
I 

LOAD VOLTAGE ±50 V MAX. PEAK 140VAC RMS 280VAC RMS 60VDC 250VDC ±50 V MAX. PEAK 

MODEL NO. 640·1 641·1 641·2 . 643·1 643-2 M640-1 

INPUT (CONTROl) SPECIFICATIONS 

CONTROL VOLTAGE 3 -10 VDC 3 -10 VDC 3 -10VDC 3 -10 VDC 3 ·10 VDC 3·7 VDC 

MAX. INPUT CURRENT 22 MADC 15 MA DC 15 MA DC 15 MA DC 15 MA DC 13 MADC 
@5V 

TURN OfF VOLTAGE 0.4 VDC 0.8VDC O.SVDC 0.4VDC 0.4 VDC 1.0 VDC MAX. 

DIELECTRIC STRENGTH 1000 VAC (PP) 1500 VAC (RMS) 1500 VAC (RMS) 1000 VAC (PP) 1000 VAC (PP) 1000 VAC (PP) 

ISOLATION 1O11 {} 1011 () 1011 () 1011 () 1011 () 1011 () 

OUTPUT (LOAD) SPECIFICATIONS 

OUTPUT CURRENT ±100 MA PEAK AT 1.0 AMP 1.0 AMP 400 MAAT 100 MAAT ±100 MA PEAK AT 
RATING 10 VDC INPUT 10VDC INPUT 10 VDC INPUT 7VDC INPUT' 

OUTPUT VOLTAGE ±50 V MAX. PEAK 140VAC RMS 280VAC RMS 60VDC 250VDC ±50 V MAX. PEAK 

OFFSET VOLTAGE ±5.0MVMAX. ±5.0 MVMAX. 

CONTACT "ON" 5.0 MAX. 5.0 MAX. 5.0 MAX. 5.0 MAX. 
RESISTANCE (OHMS) 

CONTACT "OFF" 109 MIN. 2 x 105 MIN. 2 x 105 MIN. lOB MIN. lOB MIN. 107 MIN. 
RESISTANCE (OHMS) 

MAX. DRIVE lOOK 500 500 30K 30K lOOK 
FREQUENCY (Hz) 

MAX. SURGE RATING 0.1 JOULE 10 AMP 10AMP 0.1 JOULE 0.1 JOULE 0.1 JOULE 

CONTACT VOLTAGE 250MV 1.5 V 1.5 V 0.5V 0.5V 250MV 
DROP AT RATED 
CURRENT 



Vol.2 ACTIVE COMPONENTS J CIRCUIT ASSEMBLIES J CONTROLS & DRIVES SEC. 4500 • RELAYS 

~~t~~~NE NEW PRODUCTS 

SPECIFICATIONS 
CONTACTS: Arrangement DPDT 

SUBMINIATURE 
HEAVY·DUTY 
INDUSTRIAL RELAYS 
FEATURES 
• Low price 
• Subminiature size 
• Rugged construction 
• Socket or PC board mounting 
• 1500 volts AC dielectric strength 
• Low power consumption 

Fast operate and release times 
• AC or DC coils 

LIFE EXPECTANCY: 10,000,000 operations (min.) mechanical 
100,000 operations (min.) at rated contact load 

CONTACT RATING: Low level to 2.0 amps, resistive, at 28VDC or 120V RMS, 
60 Hz (Type Y, fine silver contact material) 
1.0 amps to 5.0 amps, resistive, at 28VDC or 120V RMS, 
60 Hz (Type G, silver alloy contact material) 

COIL SENSITIVITY DC COIL: 750 milliwatts to operate 1.5 watt at nominal coil 
voltage 

AC COIL: 1.6VA to operate at 70% power factor 

ELECTRICAL SPECIFICATIONS 
DC CDIL 

Resistance Nominal Current 
Volts (ohms) (Milliamperes) 

6 - 25 240 
12 100 120 
24 400 60 
48 1600 -30 

110 : 8500 13 

AC (50/60Hz) COIL 
Resistance Nominal Current 

Volts IOhll1s) (Milliamperes) 
6 10 420 

12 40 210 
24 160 105 
48 635 52 

120 4,300 19.5 

SCHEMATIC 
(Viewed from Bottom) 

INSULATION RESISTANCE: 10,000 megohms minimum 
TEMPERATURE RANGE: -45°C to + 70°C (- 50°F to 160°F) 
ENCLOSURE: Plastic dust cover 
WEIGHT: 0.5 ounce maximum 
MADE IN U.S.A. 

2.5VA at nominal coil voltage 
OPERATE TIME: 10 milliseconds, maximum 
RElEASE TIME: 8 milliseconds, maximum 
INITIAL BREAKDOWN VOLTAGE: 1500 VRMS, 60 Hz between all elements 

500 VRMS, 60 Hz between open contacts 

r- 875, ~"" iJ~: MAX. 4 .093--11- .• 200 MAX. .200 -'--U155 0"1 ' TYP. .' TYP. 
.690 T T 

S~~RE ..L.100 .045' -II- + 
-L T ". 
PLUG·IN SOCKET J I..-!- .110 PC BOARD 

MINI T* SERIES MOUNTING HARDWARE TERMINALS TERMINALS 

RETAINER 

SOCKET & RETAINER ~P/N TR 
PIN TS 

"TM /lPP. 
·PATENT PENDING 

CLAMP 
PIN TC 

HOW TO ORDER 
T ~ AY -120P 

- 11 TI , = ""''" ,oc". et Terminals; C-PC Board Terminals 
Nominal Coil Voltage: 6, 12, 24, or 110 for DC Coils 

6, 12, 24, or 120 for AC Coils 
Y = Fine Silver Contact material; G = Silver ~lIoy 
A = AC COil; D = DC Coil 

STOCKING DISTRIBUTORS 
ARIZONA 
Kierulff Electronics 
Phoenix, Ariz. 85034 
(602) 273-7331 

Liberty Electronics 
Phoenix, Ariz. 85016 
(602) 264-4438 

CALIFORNIA 
Liberty Electronics 
EI Segundo, Calif. 90245 
(213) 322-8100 

K-Tronics/WESCO 
Los Angeles, Calif. 90022 
(213) 685-9533 

Elmar Electronics 
Mountain View, Calif. 94041 
(415) 961-3611 

Kierulff Electronics 
Palo Alto, Calif. 94303 
(415) 968-6292 

CALIFORNIA (cont'd) 
Kierulff Electronics 
San Diego, Calif. 92123 
(714) 278-2112 

Western Radio 
San Diego, Calif. 92101 
(714) 239-0361 

COLORADO 
Kierulff Electronics 
Denver, Colo. 80204 
(303) 343-7090 

FLORIDA 
Cramer/EW 
Orlando, Fla. 32814 
(305) 841-1550 

ILLINOIS 
Advent Electronics, Inc. 
Rosemont, 111.60018 
(312) 298-4210 
Bodelle Company, Inc. 
Chicago, 111.60627 
(312) 468-1016 

IOWA 
DEECO, Inc. 
Cedar Rapids, Iowa 52404 
(319) 365-7551 

MARYLAND 
Milgray /Washington 
Hyattsville, Md. 20781 
(301) 864-1111 

MASSACHUSETTS 
DeMambro Electronics 
Boston, Mass. 02159 
(617) 787-1200 

M i Igray / New England 
Burlington, Mass. 01803 
(617) 272-2800 

MICHIGAN 
Pioneer Standard 
Electronics 
Romulus, Mich. 48174 
(313) 729-8500 

MINNESOTA OHIO 
Cramer/Bonn PiOneer Standard Electronics 
Edina, Minn. 55435 Cleveland, Ohio 44105 
(612) 941-4860 (216) 587-3600 

NEW JERSEY 
Pioneer Standard Electronics 
Dayton, Ohio 45404 

Milgray/Delaware Valley (513) 236-9900 
Cherry Hill, N. J. 08034 

TEXAS N. J. (609) 424-1300 
Phila. (215) 228-2000 Solid State Electronics 

NEW MEXICO 
Dallas, Texas 75220 
(214) 352-2601 

Kierulff Electronics Solid State Electronics 
Albuquerque, N. M. 87119 Houston, Texas 77027 
(505) 247-1055 (713) 785-5205 

NEW YORK WASHINGTON 
Summit Distributors, Inc. Kierulff Electronics 
Buffalo, N. Y. 14203 Seattle, Wash. 98108 
(716) 884-3450 (206) 763-1550 

Milgray Electronics Liberty Electronics N.W. 
Freeport, N. Y. 11520 Seattle, Wash. 98108 
(516) 646-6000 (206) 763-8200 



electronic engineers master 

1973-74 

53 product 
sections 
in 4 volumes 

Vol.l 

Vol.2 

Vol.3 

Vol.4 

TEST INSTRUMENTS 
EQUIPMENT & SYSTEMS 

ACTIVE COMPONENTS 
CIRCUIT ASSEMBLIES I FILTERS 
CONTROLS & DRIVES 

PASSIVE COMPONENTS 
MATERIALS I HARDWARE 

COMBINES PRODUCT CATEGORIES 
INCLUDED IN VOLS. 1, 2, AND 3 

eem - Electronic Engineers Master saves you 
engineering, specifying and purchasing time. 
Manufacturers' catalogs are grouped under 
easy-to-remember headings. 

The 53 Product Sections categorize related 
electronic components, equipment, materials, 
instruments and systems, and fabrication 
services, enabling you to quickly compare and 
evaluate similar items. 

To find a specific manufacturer's catalog pages 
refer to the Index of Manufacturers which 
appears in two places in, this volume, at the 
beginning of the green section and at the be
ginning of the white section. 

UNITED TECHNICAL PUBLICATIONS,' INC. 
Division of COx Broadcasting Corporation 

• 645 Stewart Avenue, Garden City, New York 11530 • (516) 248-9700 



Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

CENTRALAB SEMICONDUCTOR 

PRIME' SEMICONDUCTOR DEVICES 
Microglass Regulators and Rectifiers, Temperature 
Compensated Reference Diodes and Regulator, 
Rectifier and Temperature Compensated Diode Chips. 

PRIME'MICROGLASS REGULATORS 
Nominal 400mW 1 Watt 1 Watt tWatt 1112 Watt 3 Watt SWatt 
Zener (1) (1) (2) (1) (3)(4) (3) , . (3) (4) 

Nominal 400mW 1 WaH 1 Watt 1 Watt IV. Watt 3 Watt 
Zener (1) (3) (4) (3) 

SWatt 
(3)(4) 

Voltap DO·35 tase TJPe 6 CHI! Type '.Case Type 6 Case Type 6 Case T,pe30 Cate TJpe ZOeasa Voltage 
(1) (1) (2) 

OO·3~ Clse Type & Case Type 6 Case l)'pe S.c.se Type & Case Type 30 Case Type 20 Case 
6.2 IN4460 

IN5063 6.8 HM 6.8 HW 6.8 IN4736 IN5559 IN4461 IN4954 
7.5 HM 7.5 HW 7.5 IN4737 IN5560 IN4462 IN5064 IN4955 
8.2 HM 8.2 HW 8.2 IN4738 INS561 IN4463 IN5065 IN4956 
9.1 HM 9.1 HW 9.1 IN4739 IN5562 IN4464 IN5066 IN49~7 

50 - - - - - INS085 INS121 
51 HM 51 HW 51 IN47S7 IN5580 IN4482 IN5086 IN4975 
56 HM 56 HW 56 IN4758 INS581 IN4483 IN5087 IN4976 
60 - - - - - IN5088 IN5122 

·62 HM 62 HW 62 IN47S9 IN5S82 IN4484 IN5089 IN4977 
10 HM 10 HW 10 IN4740 IN5563 IN4465 IN5067 IN4958 
11 HM 11 HW 11 IN4741 IN5564 IN4466 IN5068 IN4959 
12 HM 12 HW 12 IN4}42 IN5565 IN4467 IN4883 IN4960 
13 HM 13 HW 13 IN4743 IN5566 IN4468 IN5069 IN4961 

68 HM 68 HW 68 IN4760 INS583 IN4485 IN5090 IN4978 
70 - - - - - IN5091 IN5123 
75 HM 7S HW 75 IN4761 INS584 IN4486 INS092 IN4979 

14 - - - -- - INSOlO IN5118 80 - - - - - INS093 IN5124 

IS HM 15 HW 15 IN4744 IN5567 IN4469 IN5071' IN4962 
82 HM 82 HW 82 IN4762 IN5585 IN4487 IN5094 IN4980 

16 HM 16 HW 16 IN4745 IN5568 IN4470 IN5072 IN4963 
18 HM 18 HW HI IN4146 IN5569 IN447 I IN5073 IN4964 
20 HM 20 HW 20 IN4747 IN5570 IN4472 IN4881 IN4965 
22 HM 22 HW 22 IN4748 IN5571 IN4473 IN5074 IN4966 

90 - - - - - - INSI25 
91 HM 91 HW 91 IN4763 IN5586 IN4488 IN5095 IN4981 

100 HMlOO HWlOO IN4764 IN5587 IN4489 IN4097 l~lm 110 HMllO HWI10 - INS588 IN4490 INS096 

24 HM 24 HW 24 IN4749 IN5S72 IN4474 IN5075 IN4967 120 HMI20 HWI20 - IN5S89 IN4491 IN5097 IN4984 

27 HM 27 HW 27 IN4750 IN5573 IN4475 IN5076 IN4968 
30 HM 30 HW 30 IN4751 IN5574 IN4476 IN5077 IN4969 
33 HM 33 HW 33 IN4752 1N5575 IN4477 IN5078 IN4970 
36 HM 36 HW 36 IN4753 IN5576 IN4478 IN5079 IN4971 

130 HM130 HW130 - IN5590 IN4492 INS098 IN4985 
140 - - - - - IN5099 IN5126 
ISO HM150 HW150· - INSS91 IN4493 IN4098 IN4986 
160 HM160 HWI60 -- IN5592 IN4494 IN5100 IN4987 

39 HM 3~ HW 3~ IN47S4 IN5577 IN4479 IN5080 IN4972 170 - - - -- - IN5101 IN~127 
40 - -- - - - IN5081 IN5119 
43 HM 43 HW 43 IN475S IN5S78 IN4480 IN5082 

\w.i73 45 - - - - -- IN5083 IN 120 
-47 !:1M 47 HW 47 IN4756 IN5579 IN4481 IN5084 1 4974 

180 HMI80 HWI80 - IN5593 IN449S IN5102 IN4988 
190 - - - - _. INSI03 IN5128 
200 HM200 HW200 - IN5594 IN4496 IN5104 IN4989 

NOTES: T es available in ±20% ±10 or±5 'Yolta t rane yp. ,% % ge ole es. 
(1) Basic Type ±20% A suffix ±10%, B suffix 5% 

i~l :::i~ t~:: ~~~% A suffix ±5% 

/ (4) JAN AND JAN·TX QUALIFIED. 

PRIME' MICROGLASS RECTIFIERS (1) Type 30 Case (2) Type 20 Case 

Maximum Ratings Electrical Cbaracteristlcs Maximum Ratings Electrical Speclficatiins 

l'Jp. Workin. Pe.k Aver.1I Rectified Pe.k Surp Forward Voltaae Maximum Reverse 
Numlber • evI ... I V.ltIIl 

Warklni: Average .... Rectified Forw.rd CUrrent Current Drop 
V ... (...." 10 I," VffP1 Amp 

Valts Ilftp. IIIIjIS Volts 

(I) 

lIS.oS 50 
H.I·l0 100 1.1 Max. 
HCR·20 200 1.0 @ TA = 7SoC 30 (I Cycle) @ 
HII-30 300 10 (Repetitive) TA = 25·C 
HII-40 400 
HIR-80 600 

11131111(4) 200 1.0@TA=100·C 
.6 to 1.2 

:=:m:l 400 10 (1 Cycle) @ 
600 0.3@T,,=150·C T" = 100·C 

lN4GOt 50 
'_2 100 1.1 Max. 
1_ 200 1.0 @TA=75·C 30 (I Cycle) @ 
IN_ 400 TJ = 2S·C 
,_S 600 

l:m:: ~) 200 
1.0@TA=5S·C 25 (1 Cycle) 

1.2 Max. 
400 @ 

lN4241 (4l 600 0.1 @ TA = 160·C 10 (Repetitive) TA=SS·C 
-

(4' JAN AND JAN· TX QUALIFIED. 

VOLTAGE REFERENCE AMPLIFIER TO-12 Case 

I parameters I Reference Voltage (1) Transconduclance (I) I 

Current 
h IiVkM 

Type Reverse Fo~ard Number Voltage Current 
,I ¥kMlwfi;ll 10 

Volts Imps 

(1) 

10 @TA=2S·C 
50 @ TA = 100·C 

HfR·5 SO 
HFR·l0 100 I @7S·C HFR·15 ISO 
HfR-2D 200 

S @TA:::o2SoC (2) 

300 @ TA = l00-c 1N5185 50 
lN5186 100 

10 @TJ=2S·C 
50 @ TJ~ 100'C 

lN5181 200 3 @25'C 1H518. 400 
1N5189 500 
lN5190 600 

1N5185A 50 

1.0 @ TA::-: 2S·C 
25 @ T,,:::-: 12S·C 

1N5116A 100 
IN5111A 200 4 @ 25-C 
1 "5188A 400 
I NSlllA 500 
lN5190A 600 

Temperature Coefficient of Refer~nce Valtage 
O'C 10 +75'C (%/'C) 

I Limits I CH 2001 CH 2002 CH 2003 CH 2004 
6.8 V ± 5% 2500 J.I. mho min. +.001 +.0025 +.005 +.010 

(I) VCA = 14V, Ic = 100pA, Iz = 3_lmA 

CENTRALAB SEMICONDUCTOR 

Peak Maximum Maximum Renrse Maximum 
surge Forward Current Reyerse Maximum Junction 

Voltage Drop Ik@VRM Recovery Capaclt, 
Current I~:::::: 10 Time CJ@Vk 

"M V, 25'C 1DO·C I" 

Amps Volts ,A .. n sec pI Volts 

25 
100 

1.2 80 75 
(1 Cycle) 1.3 200 60 -I 

60 

250 600 
250 400 

80 1.1 5 100 
250 320 0 (I Cycle) 300 240 
350 200 
400 160 

250 400 
250 300 

80 1.1 2 80 
250 ~gg 0 (1 Cycle) 2S0 
250 160 
300 120 

1 
DC Current Gain I Collector Leakage Current 

Ie = lOOttA, VeE = 5V (Vee = 25V, IE = 0) 

%/"c -I 150 min. T 10 n A max. 

GLOBE-UNION INC. 4501 NOOTH ARDEN DRIVE· EL MONTE, CALIFORNIA 91734· TELEPHONE (213) 579-0700· TWX (910) 587-3429 
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SEC. 4800 0 SEMICONDUCTORS (INCL. MOUNTS & HEAT SINKS) 

CENTRALAB SEMICONDUCTOR 
PRIME'TEMPERATURE COMPENSATED REFERENCE DIODES 00·7 Case 

Nominal Test Maximum Average Temperature Coefficient (%/"c) 
Zener Current Dynamic 

Voltage Resistance Test Temperatures 
@IZT @IZT .01 .005 .002 .001 .0005 

Vz :+::5% IZT "C 
'ZT 

IN821 IN823 IN825 IN82? IN829 
6.2 7.5 15 IN822 (1) IN824 (1) -55, +25, +100 

10 IN821A IN823A IN825A IN827A IN829A 
IN4565 IN4566 IN4567 IN4568 IN4969 0, +75 

0.5 200 IN"4565A IN4566A IN4567A IN4568A IN4569A 55, +100 

1.0 100 
IN4570 1N4571 IN4572 IN4573 IN4574 0, +75 
IN4570A IN4571A IN4572A IN4S73A IN4574A 55, +100 

6.4 
2.0 50 

IN4575 IN4576 IN4577 IN4578 IN4579 0, +75 
IN4575A IN4576A IN4577A IN4578A IN4579A 55, +100 

4.0 25 
IN4580 IN45Bl IN4582 IN4583 IN4584 0, +75 
IN4580A IN4581A IN4582A IN4583A IN4584A 55, ....;...100 

8.4 10.0 15 
IN31S4 IN3155 IN3156 IN31S7 55, +100 
IN3154A IN3155A IN3156A IN3157A 55, +150 

0.5 200 
IN4775 IN4776 IN4777 IN4778 IN4779 0, +25, +75 

IN4775A IN4776A IN4777A IN4778A 1N4779A 55, 0, +25, +75, +100 
8.5 

IN4780 IN4781 IN4782 IN4783 IN4784A 0, -1-25, +75 
1.0 100 

IN4780A IN4781A IN4782A 1N4783A IN4784 55, 0, +25, +75, +100 

IN935 IN936 IN937 IN938 IN939 
d~t;~o 9.0 7.5 20 IN935A IN936A IN937A IN938A IN939A--

IN935B IN936B IN9378 IN938B IN939B 55, +150 
IN4765 IN4766 IN4767 IN4768 1N4769 0, +25, +75 

0.5 350 IN4765A IN4766A IN4767A IN4768A IN4769A 55,0, +25, +75, +100 
9.1 

1N4770 1N4771 1N4772 IN4773 IN4774 0, +25, +75 
1.0 200 IN4770A IN4771A IN4772A IN4773A IN4774A 55,0, +25, +75, +100 

IN941 IN942 IN943 IN944 IN945 0, +75 
11.7 7.5 30 IN941A IN942A IN943A IN944A IN945A 55, +100 

IN941B IN942B IN943B IN944B IN9458 -55, +150 

JAN AND JAN·YX QUALIFIED. lNB21·1NB29, lN935B·1N939B, lN9418·1N944B, lN3154·1N3157, lN4565A·1N4574A 
NOTE: (1) Symmetrica I Types. 

SILICON TUNNEL DIODES (11 TO·18 Case (21 00·17 Case 

Static Characteristics Dynamic Characteristics 

Peak Maximum Maximum Muimum 
Forward Voltage 

Total Valley Point 
Point Valley Point Peak Point Valley Point Series Terminal 

Current Current Voltage Voltage @AppliedCurrent Resistance Capacitance 
Type Ip Iv Vp Vv VF@ IF Rs Freq. = 5 MHz 

Number C 
mA mV 

mA mV mV mA Ohms pF 
Min. Max. Min. Max. Typical 

(1) 
1H2927 .09 .11 .035 75 475 600 1000 .11 10.0 40 
1H2928 .42 .52 .170 80 490 670 1000 .52 3.0 50 
tN2929 .90 1.10 .350 80 500 700 1000 1.10 2.0 75 
1N2929A .98 1.02 .300 75 SOD 730 lOCO 1.02 2.0 75 

1N2930 4.23 5.17 1.70 85 520 740 1000 5.17 1 125 
1N2930A 4.61 4.79 1.45 79 520 750 1000 4.79 1 125 
1N2931 9.0 11.0 3.50 85 530 740 1000 11.0 1 200 
1N2931A 9.8 10.2 3.0 80 530 750 1000 10.2 1 7.00 
1N2932 19.B 242 8.0 90 530 740 1000 24.2 .8 eoo 
1N2932A 21.56 22.44 6.5 82 530 750 lOCO 22Jl4 .8 €OO 

tN2933 42.3 51.7 17.0 90 530 740 1000 51.7 .6 900 
1N2933A 46.06 47.94 14,5 83 530 750 1000 47.94 .6 900 
tN2934 90.0 110.0 35.0 90 530 720 lOro 110.0 .5 1200 
1.N2934A 98.0 102.0 30.0 85 530 730 lOCO 102.0 .5 1200 

(2) 
tN4393 09 .11 .035 75 475 650 1000 .11 10 40 
1N4393A .095 .105 .030 70 475 670 lOCO .105 10 40 
1N4394 .20 .24 .OBO 80 480 660 lOCO .24 7 45 
1N4394A .209 .231 .065 72 480 (80 1000 .231 7 45 

1N4395 .42 .52 '.170 80 490 670 1000 52 3 50 
1N4395A .45 .49 145 74 490 690 lOCO .49 3 50 
1N439S .90 1.10 .350 80 500 680 1000 l.l0 2 75 
1N439SA .95 1.05 .300 75 500 700 1000 1.05 2 75 
1N4396B .98 1.02 .280 70 500 730 1000 1.02 2 75 

1N4397 1.98 2.42: .BOO 80 510 590 1000 2.42 2 100 
1N4397A 2.09 2.31 650 77 510 710 lOGO 2.31 2 100 
1N4397B 2.16 2.24 600 73 510 740 1000 224 2 100 
1N4398 4.23 5.17 170 85 520 700 1000 5.17 1 125 
lN4398A 4.46 4.94 1.45 79 520 720 1000 4.95 1 125 
lN4398B 4.61 4.79 1.30 74 520 750 1000 4.7J 1 125 

tN4399 9.0 11.0 3.50 85 530 700 1000 110 1 200 
1H4399A 9.5 10.5 3.00 80 530 720 1000 10.5 1 200 
1H4399B 9.8 10.2 2.BO 75 530 750 1000 10.2 1 200 

SILICON UNI-TUNNEL DIODES 
Static Characteristics Dynamic Characteristics 

Type Type 
Reverse Operating Maximum Reverse Minimum Forward Minimum Forward Maximum Terminal 

Number Number 
Voltage Voltage Voltage Peak Point Voltage Capacitance 

TO·18 00·11 
Vr@lr Vr max. @ Ir max. Vf@lf Vfp @ I fp max. C 

Case Case mV 
mA mV mA mV mA mV mA pF 

Min. Max. 

1N3539 Ul001 150 250 .47 350 1.25 600 .047 475 .0047 
1N3539A U1002 150 250 .47 350 1.25 700 .047 500 .0047 10 
lN3540 U1003 150 250 1.0 350 200 600 .10 475 010 
1N3540A U1004 150 250 1.0 350 2.50 700 .10 500 .010 20 
1N3541 U1005 150 250 2.2 400 6.25 600 .22 475 .022 

lN3541A U1006 150 250 2.2 400 6.2:5 700 .22 500 .022 50 
1N3542 Ul007 150 250 4.7 400 12.5 600 .47 475 .047 
lH3542A Uloo8 150 250 47 400 12.5 700 .47 500 .047 70 
lN3543 U1009 150 250 10,0 400 25.0 600 1.0 475 100 
1N3543A U1010 150 250 10.0 400 25.0 700 1.0 500 .100 100 

CENTRALAB SEMICONDUCTOR 

MICROGLASS DEVICES 

DIMENSIONS (INCHES) 

CASE TYPE WATTAGE A (MAX) B (MAXi C (:! .002) 0 (MIN) 

0035 16 

16 03 

20 16 

DD·J 

r ""'" PRIME'Centralab semiconductor products 
are available at four levels of 
reliability-at realistic prices to 
meet individual requirements. 

PRIME' 1 For critical applications requiring 
maximum reliability. 100% condi· 
tioning, testing and data profiling 
• in. excess of JAN·YX requirements. 

PRIME' 2 Fo'~ military and industrial applica· 
tions requiring JAN·TJ( or equiva· 
lent reliability. 

PRIME' 3 For applications requiring JAN or 
equivalent performance. 

PRIME' 4 Commercial and industrial grade 
devices. 

You pay only for the grade you need. 
A detailed PRIME' program brochure is available 

\.. upon request. 

GLOBE-UNION INC. 4501 NORTH ARDEN DRIVE' EL MONTE, CALIFORNIA 81734·TELEPHONE (213) 578-0700'TWX (810) 587-3428 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645-9200 liN N. Y. STATE CALL COLLECT (516) 294·0990) 
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Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

CENTRALAB SEMICONDUCTOR 

REGULATOR CHIPS 
Nominal Dynamic Reverse 

Zener Test Resistance leakage Chip 
Voltage Current @IZT Current Number 
@IZT In IR @VR 

Vz Style A 
(Volts) mA Ohms IR VR 

2.7 85Typ 75 Typ C6100 
3.0 70 

1 
50 

1 
C5101 

3.3 60 10 C6102 
3.6 50 10 C6103 
3.9 45 10 C6104 

5 1 

4.3 40 2 C6105 
4.7 30 2 C6106 
5.1 15 1 C6107 
5.6 5 1 C6108 
6.2 10 1 C61Q9 

6.8 20 Typ 5 Typ 4.9 C6112 
7.5 20 5 5.4 C6113 
8.2 20 5 5.9 C61l4 
9.1 25 3 6.6 C61l5 

10 25 1.5 7.2 C6116 

11 30 .5 8.0 C6117 
12 30 .5 8.6 C6118 
13 35 .5 9.4 C6119 
15 40 .1 10,8 C5120 
16 40 .1 11.5 C6121 

1 

18 45 .1 13.0 C6122 
20 50 .1 14A C6123 
22 60 .1 15.8 C6124 
24 70 .1 17.3 C6125 
27 80 .1 19.4 C6126 

30 90 .1 21.6 C6127 
33 100 .1 23.8 C6128 
36 110 .1 25.9 C6129 
39 120 .1 28.1 C6130 
43 130 .1 31.0 C6131 

47 150 .1 33.8 C6132 

(1) 
3.3 28 Max 10 M" CZ746 
3.6 24 10 CZ747 
3.9 23 10 CZ748 
4.3 22 2 CZ749 

4.7 19 2 CZ75Q 
5.1 

20 
17 1 1 ellS1 

5.6 11 1 Cl752 
6.2 7 1 ellS3 
6.8 5 .1 CZ754 

7.5 6 .1 CZ75S 
8.2 8 .1 CZ756 
9.1 10 .1 eZlS7 

10 17 .1 CZ758 
12 30 .1 Cl759 

Available in LID configuration. 

NOTES: (1) Electrically equivalent to IN746· IN759 

Basic type number ~lO% tolerance. :::5% tolerance avail· 
able and designated with "A" suffix. 
All chiPs passivated P/N with top contact aluminum, back 
surface gold. 
N 'P types available from 6.8 through 47 volts. 

Chips equivalent to 1 N957 - 1 N977 
also available as CZ957 - CZ977 

A comprehensive condensed catalog of all Centralab PRIME' semi
conductor products is available upon request 

Contact us for complete data on these devices or for assistance 
from our applications group. 

CENTRA LAB SEMICONDUCTOR 

TEMPERATURE COMPENSATED CHIPS ON CHANNELS 
Nominal Maximum 

lener Test Dynamic Average Temperature Coefficient (%!"C) 
Voltage Current Ruistance Test Temperatures 

@ In 
IZT 

@ IZT .01 .005 .002 .001 .0005 "C 
Vz ::'::5% lZT 

15 
CZ821 CZ823 CZ825 CZ827 CZ829 

6.2 7.5 CZ822 (1) CZ824 (1) -55, +25, +100 

10 CZ821A CZ823A CZ82SA CZ827A CZ829A 

200 
CZ4565 CZ4566 CZ4567 CZ4568 CZ4569 0, +75 

0.5 
CZ4565A CZ4566A CZ4567A CZ4568A CZ4569A 55, +100 6.4 --
CZ4570 CZ4571 CZ4572 CZ4573 CZ4574 0, +75 

1.0 100 
CZ4570A CZ4571A CZ4572A CZ4573A CZ4574A 55, +100 
CZ935 C2936 CZ937 CZ938 CZ939 0, +75 

9.0 7.5 20 CZ935A CZ93£A CZ937A CZ938A CZ939A 55, +100 
CZ93SB CZ936B CZ938B C2938B CZ939B 55, +150 

NOTE. (1) Symmetr;cal Type> CZ941-CZ944B and CZ3154-CZ3157A also available 

PLANAR TEMPERATURE COMPENSATED REFERENCE DIODE CHIPS 
Nominal 

Chip Electrical Zener Test 
Number Equivalent Voltage Current 

JEDEC @IZT 'ZT 
Style B Type Vz+5% 

Volts mA 
C6l30 IN4570 
C6330A IN4570A 6.4 1.0 
CU3l IN4571 
C6331A IN4S71A 

ULTRA-FAST PLANAR DIODE CHIPS 
Chip 

Number, 

Style A 

RECTIFIER CHIPS 

Maximum Maximum 
Dynamic Voltage Maximum Test 

Temperature Resistance Change Coefficient 
Temperature 

lZT ~VZ 

Ohms mV %rC "c 
640 .01 0,+75 

100 640 .01 -55, +100 
320 .005 0, +75 
320 .005 -55, +100 

Maximum Maximum Minimum Chip Electrical Maximum Reverse Current Forward Reverse Breakdown 
Number Equivalent 

.EOEC Voltage 

~tyle C Type BVR @ 100 /LA IR @ 25°C IR @ 100°C 

Volts "A "A 
C639l IN482 50 
C6392 IN483 100 
C6393 IN484 150 
C6394 lN485 200 
C6395 IN645 250 .20 20 
C6396 IN646 300 
C6397 IN647 400 
C6398 IN648 500 
C6399 1N649 600 
C6391A IN482A 50 
C6392A IN483A 100 
C6393A IN484A 150 
C6394A IN485A 200 .025 10 
C6395A IN486A 250 
C6396A IN487A 300 
C6397A IN488A 400 
C6251 60 
C6252 120 1.0 100 C6253 -- 180 
C6254 240 

NOTES, (1) All chips passivated N P WIth top contact aluminum, back surface gold 

(2) Bare silicon or gold over nickel back available at additional cost. 

Chip Style A Chip Style B 

ENCAPSULANT 

Channel Mount 

Voltage Recovery 
Drop Time 

VR VF @ 400mA Irr 
Volts Volts n sec 

50 1.0 --

50 1.0 ~~ 

50 
100 

1.0 250 150 
200 

(3) .037" x .037" chip size also available. 

Chip Style C 

GLOBE-UNION INC. 4501 NORTH ARDEN DRIVE·EL MONTE, CALIFORNIA 91734·TELEPHONE (213) 579-0700'TWX (910) 587-3429 
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~ ~~~. ):. .015" 

MAX. DIA. 

.25" 
STYLE MAX. 

BbJI , 

S~LIE .625" rr-
MAX. I 
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SEC. 4800 - SEMICONDUCTORS (lNCL. MOUNTS & HEAT SINKS) 

ERIE TECHNOLOGICAL PRODUCTS, INC. 
ERIE, PENNSYLVANIA 16501 (613) 392-2581 

HIGH VOLTAGE 
SILICON RECTIFIERS 
These High Voltage Silicon Rectifiers incorporate the latest technologies in diffusion 

and fabrication. Erie's proprietary surface passivation ensures low leakage currents 
with long term stability and reliability. 

STANDARD RECOVERY FAST RECOVERY 
Max. Max. 

Average Reverse Average Reverse 
Forward Current Forward Current 

Series P.R.V. Current @25OC Styla Series P.R.V. Current @25°C Styla 

HV50P lKVThru 50mA .01",A A 'HX50P lKVThru 40mA .1",A A 
5KV 5KV 

HV50M lKVThru 50mA .01J.tA B HX50M lKVThru 40mA .1",A B 
5KV 5KV 

HV50E lKVThru 50mA .02",A C HX50E lKVThru 40mA .1",A C 
5KV 5KV 

HV80ML 5KVThru 20mA .05J.tA B HX80ML 5KVThru 15mA . 1 ",A B 
8KV 8KV 

HV80EL 6KVThru 25mA .05",A C HX80EL 6KVThru 20mA .1",A C 
8KV 8KV 

HV140EO 10KVThru 8mA .05",A C HX140EO 10KVThru 6mA .1",A C 
14KV 14KV 

HV200EP 16KVThru 5mA .05",A C HX200EP 16KV Thru 4mA . 1 ",A C 
20KV 20KV 

HTV150S 12.5KV& 5mA .1",A C . 15KV ~.75"-1 
MIN. . 015" 

DIA . 
• SPECIFICALLY DESIGNED FOR USE IN TV VOLTAGE MULTIPLIERS 

ACTUAL SIZE 

eem/1973 

. 2" 
MAX. 

,- Dt-~4~~~.: 
0", 
",-
1'>0 

i.-tL ... 

...JIQIlQ!L 

2;;"11 t oz 1_ .031" CIA. :.002' 

.!!!!.L 

FULL WAVE 
BRIDGE· RECTIFIERS 
Erie Full Wave Bridge Rectifiers are a series of miniature bridges - double-sealed 
modules designed for printed circuit applications. Available with working voltage 

from 100 to 1000 volts per leg. Operating temperature range from -55°C to + 100°C. 
Double seal ensures moisture rElsistance to MIL-STD-750A. Method 1021.1. . 

ERIE 
Minimum Peak Maximum 

Repetitive Reverse Applied 
Part Number Voltage Per Arm R.M.S. 

(P.R.V.) Voltage 

ELECTRICAL SPECIFICATIONS 

Average rectified forward current.. .. 1.5A 

FWB3001A 100V 70V 
Single cycle 60Hz surge cur ... 25A (min.) 

FWB3002A 200 V 140V 
Vf per leg @ 25°C ........................ 1.1Vdc 

FWB3004A 400 V 280 V 
Ir per leg @ P.R.V. & 25°C ..... : .......... 5J.tA 

FWB3006A 600 V 420 V 
Operating temp ......... -55°C to +loo°C 

FWB3008A 800 V 560 V 

FWB3010A 1000V 700 V 

See YELLOW SECTION for Local Sales and Distributors' Offices VoU-S99 



Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

DELCO POWER SEMICONDUCTORS 

1hlnsistors 
Ic VCBO VCEO hFE@ Ic VCE (sat) @ Ic Ic VCBO VCEO hFE@ Ic VCE (sat) @ Ic 

Type Amps Volts Volts Amps Volts@ Amps Type Amps Volts Volts Amps Volts @ Amps 

NPN SILICON TO-3 (TO-204"A) HIGH VOLTAGE NPN SILICON TO-66 (TO-213MA) HIGH VOLTAGE 

OTS·40I 2.0 400 400 20/100 0.5 0.8 1.0 OTS·660 3.5 200 200 30/90 1.0 O.B 1.0 
OTS·402 3.5 400 4PO 0.8 1.0 OTS·663 3.5 400 400 30/90 1.0 O.B 1.0 
OTS·403 3.5 400 400 2.0 3.5 OTS·665 3.5 700 SOO 30/90 1.0 O.B 1.0 
OTS·409 3.$ 400 400 15/ 1.0 1.2 1.0 

PNP GERMANIUM TO-S (TO-204MA) NU-BASE OTS·410 3.5 200 200 . 30/90 1.0 0.8 1.0 
OTS·411 3.5 300 300 30/90 1.0 0.8 1.0 2N5155 25.0 140(!) 120C!) 25/100 8.0 0.9 25.0 
OTS·413 2.0 400 400 2O/SO 0.5 0.8 0.5 OTG·110A 25.0 110@ 70 50/300 1.0 0.5 5.0 
OTS·423 3.5 400 400 30/90 1.0 0.8 1.0 OTG·110B 25.0 90(!) 40(!) 65/300 1.0 0.5 5.0 
OTS·424 3.5 700(!) 500 30/90 1.0 0.8 1.0 OTG·600 25.0 90® 50(!) 50/1150 5.0 0.75 25.0 
OTS·425 3.5 700® 500 30/90 1.0 0.8 1.0 OTG-601 25.0 90® 60(!) 50/115® 5.0 0.75 25.0 
OTS·430 5.0 400 400 15/45 2.5 0.9 2.5 OTG·602 25.0 lOO® 70(!) 50/1150 5.0 0.75 25.0 
OTS·431 5.0 400 400 15/35 2.5 0.7 2.5 OTG·603 25.0 90(!) BO(7) 50/ 5.0 0.75 25.0 
OTS·43IMt 5.0 400 400 15/35 2.5 0.7 2.5 OTG·603Mt 25.0 90® BO(!) 50/ 5.0 0.75 25.0 
OTS·701 1.0 800 20/ 0.15 OTG·IOIO 15.0 325@ 1I0C!) 100(!) B.O 0.5 12.0 

OTS·702 3.0 1200(!) 1000 2.5/ 2.0 OTG·lllO 15.0 200® BO(!) 0.5 10.0 
OTG·1200 15.0 120(!) 27.5 B.O 0.5 12.0 

OTS·704 3.0 1400® 1000 2.5/ 2.0 OTG·2000 25.0 60(!) 30C!) 25/ 8.0 0.9 25.0 
OTS·708 3.0 900 900 2.0 1.0 OTG·2100 25.0 BO(!) 60(!) 25/ B.O 0.9 25.0 
OTS·709 3.0 900 900 1.0 2.0 OTG·2200 25.0 100® BO(!) 25/ 8.0 0.9 25.0 
OTS·710 3.0 900 900 7 1.0 OTG·2300 25.0 120® 100(!) 25/ B.O 0.9 25.0 
OTS·711 3.0 1000 800 2.5/ 2.0 OTG·2400 25.0 140(!) 120(!) 25/ 8.0 0.9 25.0 
OTS·712 3.0 1200(!) 900 2.5/ 2.0 OTG·2400Mt 25.0 140® 120 25/125 10.0 0.9 25.0 
OTS·714 3.0 1400(!) 900 2.5/ 2.0 OTG·SOOO 50.0 100(!) BO 60/IBO 10.0 1.0 50.0 
OTS·721 3.0 1000® 1000 20/60 0.15 OTG·5100 50.0 120(!) 100 60/1BO 10.0 1.0 50.0 
OTS·723 3.0 1200$ 1000 10/ 0.5 0.8 1.0 OTG·5200 SO.O BO(!) 60 BO/240 10.0 1.0 SO.O 
OTS·SOI 2.0 1000 800 20/ 0.2 OTG·5300 SO.O BO® 50 40/120 10.0 2.0 50.0 
OTS·802 5.0 1200® 1000 2.2/ 3.5 PNP GERMANIUM TO-41 (TO-204MB) NU-BASE 
OTS·804 5.0 14OO® 1000 2.2/ 3.5 

. OTS·812 5.0 12OO® 900 2.2/ 3.5 2NI073 10.0 40C!) 40C!) 20/60 5.0 0.6 5.0 
OTS·814 5.0 1400(!) 900 2.2/ 3.5 2NI073A 10.0 BO(!) BO® 20/60 5.0 0.6 5.0 
OTS·lOO6 10.0 60 500/ 3.0 I.B 5.0 2NI073B 10.0 120(!) 120® 20/60 5.0 0.6 5.0 
OTS·lOOB 10.0 80 500/ 3.0 1.8 5.0 

PNP GERMANIUM TO-S (TO-204MA) ALLOY BASE OTS·IOIO 10.0 120 120 5QO/ 3.0 I.B 5.0 
OTS·I02O 10.0 120 120 1000/ 3.0 1.5 5.0 2N301 3.0 40 32 62.5 0.7 
OTS·404O 15.0 400 400 2SO/ 3.0 I.B 15.0 2N30lA 3.0 60 32 62.5 0.7 
OTS·4045 15.0 400 400 500/ 3.0 1.65 15.0 2N379 7.0 BO(!) 40 20/90 2.0 1.0 2.0 
OTS·4060 15.0 600 600 2SO/ 3.0 I.B 15.0 2N3BO 7.0 60@ 30 20/90 2.0 1.0 2.0 
OTS·4065 15.0 600 600 SOO/ 3.0 1.65 15.0 2N392 5.0 60 45 60/150 3.0 0.5 3.0 
2N3902 3.5 400 400 30/90 1.0 O.B 1.0 2N456A 7.0 40 20 30/90 5.0 0.5 5.0 
JAN2N3902d 3.5 100(!) 400 30/90 1.0 0.8 1.0 2N456B 7.0 40 30 30/90 5.0 0.5 5.0 
2N5157 3.5 700(!) SOO 30/90 1.0 O.B 1.0 2N457A 7.0 60 30 30/90 5.0 0.5 5.0 
JAN2N5157d 3.5 700® 500 30/90 1.0 O.B 1.0 2N457B 7.0 60 40 30/90 5.0 0.5 5.0 
2N5241 5.0 400 400 15/35 2.5 0.7 2.5 2N458A 7.0 80 40 30/90 5.0 0.5 5.0 

JAN2N5241d 5.0 400 400 15/35 2.5 0.7 2.5 
2N45BB 7.0 80 45 30/90 5.0 0.5 5.0 
2N554 5.0 IS 30 30 1.0 

NPN SILICON TO-S6 (TO-207MA) HIGH VOLTAGE 2N669 3.0 30@ 30@ 2S00 0.5 0.40 3.0 
2N1I59 5.0 80 60 30/75 3.0 1.0 3.0 

2N2580 10.0 400 400 { 10/40 5.0 0.7 5.0 2N1160 7.0 SO 60 20/50 5.0 1.0 5.0 
4 min 10.0 2N1I68 5.0 50 30 60® 3.0 0.250 3.0 

2N2581 10.0 400 400 { 25/65 5.0 1.0 10.0 2NI534 5.0 40 20 35/70 3.0 1.2 3.0 
10 min 10.0 2NI535 5.0 60 30 35/70 3.0 1.2 3.0 

2N25B2 10.0 500 SOO { 10/40 5.0 0.7 5.0 2N1536 5.0 BO 40 35/75 3.0 1.2 3.0 
4 min 10.0 2NI539 5.0 25 20 50/100 3.0 0.3 3.0 

2N2583 10.0 500 500 { 25/65 5.0 1.0 1.0 2NI54O 5.0 40 30 SO/IOO 3.0 0.3 3.0 
10 min 10.0 2NI542 5.0 65 50 50/100 3.0 0.3 3.0 

2N3079 5.0 200 200 10/SO 5.0 0.7 5.0 2N1544 5.0 25 20 75/150 3.0 0.2 3.0 
2N3080 5.0 300 300 IO/SO 5.0 0.7 5.0 2NI546 5.0 55 40 75/150 3.0 0.2 3.0 

@ VCES ® VCER ® Power gain db 0 Max.® Typical 0 VCEX C!) VCE Sus @ @ 90° C·REB = 100 ohm @ VCBX tMilitary Type Spec. d JANTX Type Available, 

II DeIcoGlecb'oIID 
GENERAL MOTORS CORPORATION, KOKOMO. INDIANA 

Vol.2·900 CATALOQ PAGES: (Vol.1-301 to 1.972) (Vol.2·301 to 2-1196) (Vol.3-301 to 3·1420) eem/1973 



SEC, 4800 • SEMICONDUCTORS (lNCL. MOUNTS & HEAT SINKS) 

DELCO POWER SEMICONDUCTORS 

Ie VeBO VeEO hFE @ Ie VeE (sal) @ Ie PEAK REPETITIVE 
Type Amps Volls Volls Amps Volls @ Amps MAXIMUM PEAK TRANSIENT FORWARD PEAK 

FORWARD REVERSE REVERSE REVERSE VOLTAGE FORWARD 
PNP GERMANIUM TO-3 (TO-204MA) ALLOY BASE con't TYPE CURRENT VOLTAGE VOLTAGE CURRENT DROP CURRENT 

2N5156 10.0 100 60(!) 25/60 5.0 LO 10.0 250 AMPERE STUD BASE@ 
DTG·1I0 7.0 40 40(1) 74/250 LO 5.0 2.0 

DRS250 250A 800V 1050V 10 mA L55V 4500A@I 
PNP GERMANIUM TO-36 (TO-207MA) ALLOY BASE DRS251 2S0A 1000V 1300V 10 mA LSSV 4S00A@I 

DRS2S2 2S0A 1200V 1600V 10 mA LS5V 4500A@I 
2NI73 IS.O 60 45 35/70 5.0 LO 12.0 DRS253 250A 1400V 2000V IOmA L55V 4S00A@I 
2NI74 15.0 80 55 2S/50 5.0 0.9 12.0 DRS254 2SOA 1600V 2400V 10 mA L5SV 4500A@I 
JAN2NI74A 15.0 80 40 40/80 1.2 0.7 12.0 
2N277 15.0 40 25 35/70 5.0 0.3(1) 12.0 
2N278 15.0 50 30 35/70 5.0 1.0 12.0 Zener Diodes 2N441 IS.O 40 25 20/40 5.0 0.3(1) 12.0 
2N442 15.0 50 30 20/40 5.0 0.3(1) 12.0 
2N443 15.0 60 45 20/40 5.0 1.0 12.0 MIN. ZENER MAX. ZENER MAXIMUM MAXIMUM 
2NI099 15.0 80 55 35/70 5.0 0.7 12.0 VOLTAGE VOLTAGE PULSE CLAMPING REVERSE CURRENT 

2N 1100 15.0 100 65 25/50 5.0 0.7 12.0 
TYPE Vz@ 0.25 Adc WIDTH=lms FACTOR 1.(mA) 

2NI358 15.0 80 40 40/80 L2 0.7 12.0 30 KW POWER ZENERS 00-9 CASE 
2NI358A 15.0 100 60 25/50 5.0 0.7 12.0 

DPZ30·30R 30 43 Vdc@ 700 A 1.4 JAN2NI358 15.0 80 40 25/50 5.0 0.7 12.0 5.0 

2NI412 15.0 100 65 25/50 5.0 0.7 12.0 DPZ30·33R 33 47 Vdc@604A 1.4 5.0 
DPZ30·36R 36 52 Vdc@ 580 A 1.4 5.0 

JAN2NI412A 15.0 100 70 25/50 5.0 0.6 12.0 DP130·39R 39 56 Vdc@ 535 A 1.4 5.0 
2NI518 25.0 50 40 15/60 15.0 0.7 25.0 DP130·43R 43 62 Vdc@485 A 1.4 5.0 
2NI519 25.0 80 60 15/60 15.0 0.7 25.0 DP130·45R 45 65 Vdc@460 A 1.4 5.0 
2NI520 35.0 50 40 17/68 15.0 0.6 35.0 DP130·47R 47 68 Vdc@440 A 1.4 5.0 
2NI521 35.0 80 60 17/68 15.0 0.6 35.0 DP130·50R 50 72Vdc@420A 1.4 5.0 
2NI522 50.0 50 40 25/100 15.0 0.5 50.0 
2NI523 50.0 80 60 25/100 15.0 0.5 50.0 
2NI970 15.0 100 50 17/40 5.0 1.0 12.0 
2N2075 15.0 80 65 20/40 5.0 0.7 12.0 
2N2076 15.0 70 55 20/40 5.0 0.7 12.0 
2N2077 15.0 50 45 20/40 5.0 0.9 12.0 
2N2078 15.0 40 25 20/40 5.0 0.9 12.0 
2N2079 15.0 80 65 35/70 5.0 0.7 12.0 
2N2080 15.0 70 55 35/70 5.0 0.7 12.0 
2N2081 15.0 50 45 35/70 5.0 0.9 12.0 
2N2082 15.0 40 25 35/70 5.0 0.9 12.0 
2N2490 15.0 70 50 20/40 5.0 0.7 12.0 
2N2491 15.0 60 40 35/70 5.0 0.7 12.0 
2N2492 15.0 80 65 25/50 5.0 0.5 12.0 
2N2493 15.0 100 75 25/50 5.0 0.5 12.0 

Silicon Rectifiers 
PEAK REPETITIVE 

MAXIMUM REVERSE TRANSIENT FORWARD PEAK 
FORWARD WORKING REVERSE REVERSE VOLTAGE FORWARD 

TYPE CURRENT VOLTAGE VOLTAGE CURRENT DROP CURRENT 

25 AMPERE PRESS FIT 

DRSI851 25A 100V 10mA 1.15V 1I0A 
DRSI852 25A 200V 10 mA 1.15V 1l0A A complete listing of Delco Electronics DRSI853 25A 300V 10 mA 1.15V 1I0A 
DRSI854 25A 400V 10mA 1.15V 1l0A Semiconductor Distributors can be found 
DRSI855 25A 500V 10mA 1.15V 1l0A in the Manufacturers & Sales Office Directory, 

@ Add R to part number for reverse polarity @I Y2 Cycle non· repetitive 

Sales Offices 
Union, New Jersey 07083, 
Box 1018, Cheslnul Sialion, 
(201) 687·3770, 

eem/1973 

EI Segundo, Calif. 90245, 
354 Coral Circle, 
(213) 640·0443. 

Kokomo, Ind. 46901, 700 E. 
Firmin, (317) 459·2175 
(Home Office). 

See YELLOW SECTION for Local Sales and Distributors' Offices 

MARKOFEXCElLENC[ 
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Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

iii • GENERAL INSTRUMENT CORPORATION. 
INSTRUMENT 

"W" ROUND CASE 
PRV 50 to 600 Volts 

KBP FLAT CASE 
PRV 50 to 600 Volts 

1.5 A @ 2S·C Amb Temp 

PRY Input ....... 8.3 kV 
Output V at 2.5 mA DC ......... 25.0 kV 
Focusing Voltage at 0.5 mA. 8.3 kV 
Overvoltage Capability . 4.5 kV 

1.5 A @ 50·C Amb Temp 

KBPC 
PRV 50 to 600 Volts 

3 A at 50°C Case Temp 

HIGH VOLTAGE DIODES 

TYPE KBH & KBH25 
PRV 50 fo 600 Volts 

At 50°C Case Temperature 
10 and 25 Amperes 

THE WORLD'S LARGEST SUPPLIER OF LEAD MOUNTED RECTIFIERS 
SHIPPING RATE OVER 20,000,000 UNITS per MONTH 

1 AMP (DO-29) G 100 

IN 4383 

IN 4585 

G 1'00A 

1&2AMP GPR 
IN3611 

IN 3866 

IN 4245 

IN 5059 

G1A 

G2A 

IN 4933 - IN 4937 iii IN 4942 - IN 4948 

IN 5055 - IN 5058 10-1 AMP 
RG1A - RG1M V.-1 kV 

GLASS -AMp® 
G40 SILICON (00-7) SOOMA 

IN 483 - IN 486 
- IN~385 

10-500MA - IN4586 
IN 483A - IN486A iii - G 100M 
IN 483B - IN486B ·V.-BOOV 
IN 645 IN 649 

GLASS-AMP II' 

IN 3614 

IN 3868 
IN 3981 

IN 4249 

IN 5062 IN 5624 

G1M G3A 
G2M 

CG1 - DG1 Series 

iii 
10-1AMP 

3AMP GPR 

- IN3983 iii 10-3 AMP 
- IN5627 V.-1 KV 

G3M 

GPR FAST RECOVERY 3 AMP 

IN5185 - IN5190 

RG3A - RG3M 

10-3 AMP 

FOR COMPLETE INFORMATION 516-733-3333 FOR LOCAL CALLS OR USE OUR TOLL FREE LINE 800-645-1247 I 

Vol.2·902 CATALOG PAGES: (Vojj~301 to 1'9721 (1101.2·301 to 2'1196) (Vol.3·301 to 3·1420) eem/lt73 



SEC. 4800 • SEMICONDUCTORS (lNCL. MOUNTS & HEAT SINKS) 

• SEMICONDUCTOR COMPONENTS DIVISION. ill 
[~CJ (l JV E" (=; 1 _J 0 H i'J S T R E E T r 11 C K S V Il L E L N E VV YO P f< INSTRUMENT 

•• FETS'" -General I nstrum. I~II~IT 
ent's top·performance family 

IT of MOSFETs are the industry's 
broadest line. 

• Immediate OFF·THE·SHELF 
availability with these first 
source _PETS. 

P·CHANNEL ENHANCEMENT 
MODE MOSFETS 

MEM511 3N145 

Ittlll~t~H MEM511C 3N146 
MEM517 3N155 
MEM517A 3N155A 
MEM517B 3N156 II MEM517C 3N156A 
MEM520 3N157 
MEM520C 3N157A 
MEM556 3N158 ,\\ttll~HTI MEM556C 3N158A 
MEM560 
MEM560C 3N160 

MEM561 
3N161 
3N162 GENERAL 

MEM561C 
3N163 iii 3N164 

MEM575 3N167 
INSTRUMENT 

MEM803 3N168 
MEM804 3N172 
MEM806 3N173 

I~II~IT MEM806A 3N174 
MEM807 3N178 
MEM807A 3N179 
MEM809 3N180 
MEM814 3N181 

lit 3N182 
2N3608 3N183 
2N4065 3N184 
2N4120 3N185 
2N4352 3N186 
2N4353 

DUAL MOSFETS 
MEM550 MEM955A 
MEM550C· MEM955B 

~N3609 

Ittlll~t~H MEM551 2N4066 
MEM551C 2N4067 

3N147 
MEM954 3.!'H48 II MEM954A 3N151 
MEM9'54B 3N165 
MEM955 3N166 

,\\ttll~HTI 

1 AMP BULLET PLASTIC 1 AMP MINIATURE PLASTIC 

IN 2069 - IN 2071 

IN 2069A - IN 2071A 

IN 4816 

IN 5301 

IN 4822 

IN 5397 

P 100A . P lOOK 

10-1 AMP 

II 
It.lSfRUMENT 

IN 4001 

M100A 

10-1 AMP 

IN 4007 

M 100M 

N·CHANNEl DEPLETION 
MODE MOSFETS 

MEM554 3N139 
MEM554C 3N140 
MEM557 3N141 
MEM557C 3N142 
MEM564C 3N143 
MEM571C 3N152 
MEM614 3N153 
MEM615A 3N154 
MEM616 3N159 
MEM617 3N187 
MEM618 3N192 
MEM655 3N193 
MEM656A 3N200 
MEM660 3N201 

3N202 
3N128 3N203 
3N138 

N·CHANNEL ENHANCEMENT 

MODE MOSFETS 

MEM562 3N169 
MEM562C 3N170 
MEM563 3NI71 
MEM563C 3N175 
2N4038 3N176 
2N4351 3NI77 

MULTIFET SWITCHES 

MEM 780 P, D, Ftt 
MEM 851 P, D, F 
MEM 853 P, D, F 
MEM 855 P, D, F 
MEM 856 P, D, F 
MEM 857 P, D, F 

tt When ordering specify P for Plastic, 
D for Ceramic DIP, F for Flat/Pack 
to designate package desired. 

FOR COMPLETE INFORMATION 

516·733·3333 
FOR LOCAL CALLS 

OR 

USE OUR TOLL FREE LINE 

800-645-1247 

3 AMP BULLET PLASTIC 

IN 5197 - IN 5201 

IN 5400 - IN 5408 

P SODA P300K 

10-1 AMP 

FOR COMPLETE INFORMATION 516·733-3333 FOR LOCAL CALLS OR USE OUR TOLL FREE LINE 800·645·1247 
eem/1973 See YELLOW SECTION for Local Sales' and Distributors' Offices Vol.2·903 



2 ACTIVE 

TRIAC's & SCR's 

DICING INDUC£D FRACTURES CAN SPREAD THRU CHIP 
CAUSING A DEVICE FAILURE 

CIINVEIIllIIW. CONS1lIUCIlOfI 

DI-MESA * CONSTRUCTION 
This unique construction technique, 

patented by Hutson, provides the proven 
advantages of inorganic (glass) passiva
tion while eliminating field breakdown of 
the passjvateddevice. 

A problem encountered in any glass 
passivation is that of minute edge frac
tures, representing incipient failures, 
which frequently occur in the glass as a 
result of laser, saw, scribe or other dic
ing methods. These fractures usually 
escape detection durillg ordinary test
ing; however, during repeated opera
tional cycling, these fractures spread to 
the device junction and result in a de
vice failure. 

This failure mode is eliminated by Hut
son's Oi-Mesa construction, which pro
vides a physical b~rrier to the spread of 
any fracture which may occur. 

The Oi-Mesa construction technique 
also allows, for the first time, unpack
aged thyristor chips to be easily and 
safely handled by chip users for mount
ing on their substrates. 

An applications bulletin on the han
dling and mounting techniques of thyris
tors in chip form and the materials re
quired is available on request from 
Hutson Industries. 

Hutson Industries, with in-depth expe
rience in thyristor applications, provides 
its customers with technical applications 
assistance. Hutson engineers are always 
available to assist in the proper selection 
and application of semiconductor switch
ing d~vices for specific needs. 

til 
HUTSON INDUSTRIES 
BOX 34235 • 2019 W. VALLEY VIEW LANE 
DALLAS, TEXAS 75234 (214) 241-3511 
TWX 91 0-860~5537 ' 

VICE·PRESIDENT, EUROPEAN OPERATIONS: 
30 Rue Pierre Semard, Yarras, 91, France 
Tel: 925·8258 • Telex: 21311 

TRIAC's 

OPERATING TEMP: HUTSON NO's. = -40°C to +100°C, (Tel (5. OPER. TEMP. = -40°C to +125°C) 
. "2N" SERIES= _65°C to +110°C, (Tel VDROM @ TJ=llO°C 

*TRADEMARI<S OF HUTSON INDUSTRIES, INC. 

Vol.2*904 CATALOG PAGES: (Vol.1*301 to 1*9721 '(Vol.2*301 to 2*11961 (Vol.3*301 to 3*14201 88m/1973 



SEC. 4800 • SEMICONDUCTORS (INCL. MOUNTS & HEAT SINKS) 

• SHORTED-EMITTER, CENTER-OATE DESIGN. IMPROVED dv/dt RATINGS 
• dlldt CAPABILITIES • LOW SWITCHING LOSSES • VOID-FREE GLASS
PASSIVATED CHIPS. PATENTED DI-MESA CHIP CONSTRUCTION 

seR's 

OPERATING TEMP= -40°C to +lOO°C, (Te) 

HUTSON TRIAC AND SCR OUTLINE DRAWINGS 

ImRNAl CONNECTIONS 
I. MAIN TERM. I 
Z. MAIN TERM. 2 
3. GATE 

ELECTRICALLY ISOLATED 
ISOTAS 

TERM. I 
TERM. 2 

TO CASE) 

t PARTIAl THRFADS - 0.909 IW. 
2. UNITS SHALL NOT BE DAMAGElI BY 

~~~~DS~~O~I~~R~. 
3. MAIl. PITCH IlIA. OF PlATED THREADS 

SHAlL BE (0.2268) (REF. ASA STD. 'NR BIJ.1960) 
4. INTERNAL CONNECTIONS: 

1. GAT[ 
2. MAIN TERM. I 
3. MAIN TERM. 2. (CONNECTED TO WE) 

¥.o" PRESS-SERIES 
(FLAG; MT·1) 

INTEItNALCOIINECTIONS: 
I. GATE 
2.IMINTEIII.1 
3. MAlI TIRII. 2 

MODIFIED 
TO-5 

\I" STUD MOUNT 

I--~~-l 

rtt]lI 
UL]J~ 

f-.100-l.016 LEAD 

~
SllVE.RPlATEDCOPPER 

(1l~020lEAD 
I Wl,Y" SilVER PlATED 

l.GAl[ 
2. CATHODE (MTI) 
3. I'INODE (MT2) 

COPP[R L50 
MAX 

CERMA·CELL 

Ai2 

, 
42~' .075 
. .040 

. OIA 
(3) 

~~~. 150 550'.0'0 
I. GATE MAIN TERM 2 320'"" L 
2. MAIN TERM. I 
3. MAIN TERM. 2 

ELECTRI~;L~~UI~OLATED ~:~~: ; I 

fit 
HUTSON INDUSTRIES 
2019 W. VALLEY VIEW LANE 
DALLAS. TEXAS 75234 (214) 241·3511 
TWX 910-860-5537 

NOTES: 
1. HUTSON OEVICE NUMBERS: 

TO SPECIFY THE REQUIREO REPETITIVE PEAK Off-STATE VOLT
AGE (VoaoJ RATING, SUBSTITUTE ONE OF THE FOLLOWING 
NUMBERS FOR THE "X" SHOWN IN THE HUTSON NUMBER: 
o for 50V (VoaOM) 5 for 500V (VoaoJ 
1 for 100V (V.ROM) 6 for 600V (VoaoJ 
2 for ZOOV (V.ROM) 8 for 800V (VoaatJ 
3 for 300V (VoaOM) 10 for 100DY (VoaoJ 
4 for 400V (V.ROM) 

Z. HUTSON THYRISTORS AVAILABLE IN CHIP FORM. 
50V TO 400V (VDRO"'> 

3. SENSITIVE GATE THYRISTORS. SENSITIVE GATE SCR's ARE 
RATEO AT VDRJ<t.I and VRROM' 

4. 3mA (1ST) SENSITIVE GATE TRIAC's ARE with Voa"" It TJ = 
90°C. 

•• .. ZN" SERIES (1ST) RATINGS ARE JEDEC REGISTERED INFOR
MATION. 

HUTSON STUO PACKAGE TRIAC'. AND SCR AVAILABLE AT JEDEC 
OUTLINE TO-48 

HUTSON DIACS ARE COMPATIBLE WITH HUTSON TRIAC's & SCR's. 

PACKAGE: 
BREAKOVER VOLTAGE 
BREAKOVER SYMMETRY 

00-7 
3ZV ± 4V 

± 3V 

INTERNAL COHNECTIOfIS: 
l.GATE 
2. MAIN TERM. 1 

STRAIGHT KNURl. 
50 GAYS!IN 

W'f!RESS.m 

INTERNAL mtNECTIONS' 

1 MAIN TERM. 2. (OONN£CTID TO CASE) 

TO·88 

1 2 3 

~ 

I. PARTIAL THR£ADS = O.!I09 MAX. 
2. UNITS SHAll NOT BE MMAGED BY 

30 INCH-POUNDS TORQUE APPLIED TO 
ClASS 28 NUT A$SEMBt[O 011 THR£ADS 

3. MAX. PITCH DIA. OF PlATtO THREADS 
SHAll BE (0.2268) (REF. ASA STD. NR Sll-19tiOl 

4. INTERM1. CONNECTlOfIS 
l.GAT£ 
2. MAIN TERM. I 
3. MAtN TERM. 2. (CONNECTED TO CASE) 

o I PRESS-FlY ¥.o" PRESS-SERIES 

.... 1Wio_-.-- ~~ 
.4, ~::O'51 

~1--}52!!!!!!l!!!!!15'~~' I~ 

L~ 

~':~-'~.~~~~ .~ 
11120 =--".100 

Jar R. MAl( MAX. ~~~ DIA. _ ............... 

30 ,"""OUNDS .875-..6.~1!lI"i=~ 
INTERNAl CONNECTIONS (ACROSS 
1. MAIN TEIIM, 1 HEXAGON 
! ::~ TERM 2 FLATS) • MY 2 

ELECTRICALLY 
ISOLATED 

'!4H 

PRESS-SERIES 

l" STUD-IiOUNT 

'!4 H PRESS-SERIES 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vo.l.2·905 



Vol.2 ACTIVE COMPONENTS! CIRCUIT ASSEMBLIES! CONTROLS & DRIVES 

What we know about solid-state conversion/control 
power products would fill nine books. 

They're yours for the asking. 

Silicon Rectifiers. I R, as the major producer 
in the field since its inception, provides the 
widest array of types including Fast Recov
ery units. IF range is 400 mA-800Amp (AV). 
PRV: 50-3000V. Our neW 50A at 20V 
Schottky device promises' to revolutionize 
low voltage/ high current applications such 
as IC power supplies - particularly in the 
3V-to-5V region. 

Request IR Product Locator PL 2. 

PACE/pak™ Passivated Assembled Circuit 
Elements. Originated by I R, solid-state 
PACE/ paks offer many advantages over 
conventionally fabricated power assem
blies such as: lower costs, electrical isola
tion, greater dissipation efficiency, higher 
reliability and smaller package size. Appli
cations are power supplies, control circuits, 
battery chargers and choppers. Presently, 
standard types come in 25A and 42.5A; 
120V and 230V. 

Request IR Product Locator PL 4. 

Selen ium Rectifiers / Suppressors / Contact 
Protectors. I R offers an extensive assort
ment of standard and custom configura
tions including: power stacks, cartridges, 
miniature stacks, single diodes, universal 
"quick charger" stacks, loose-cell "kits", 
TV replacement cartridges, voltage sup
pressors' ("Klip-Sels") and contact pro
tectors. 

Request IR Product Locator PL 5. 

SEMICONDUCTOR 

Silicon Controlled Rectifiers/Power Logic 
Triacs. IR's broad SCR line ranges from 1.6 
Amp (RMS) units, in TO-5 cases, up to 850 
Amp (RMS) "HOCKEY PUKS". Plastic de
vices for economy applications. Voltages: 
25-1700 PRV. Also special inverter types. 
POWER LOGIC TRIACS - 60 to 200A; 400 
to 1000V. 

Request I R Product Locator PL 3. 

Power Assemblies/Heat Exchangers. From 
tube replacements to single and 3-phase 
power stacks/ AC contactors into the mega
watt range, I R supplies complete packages 
including heat-sinks and control circuitry. 

Request IR Product Locator PL 4. 
DeSigned by power semiconductor spe
cialists, IR heat exchangers are specially 
fabricated to optimize thermal dissipation 
and reduce mounting costs. 

Request Heat Exchanger bulletin 7.001. 

Molded Circuit Assemblies. IR's range of 
compact molded assemblies include half
wave, doubler and bridge rectifier circuits, 
as well as high-power cartridge rectifiers 
from 1.5 to 50KV. They include a variety 
of package and lead configurations - fuse
clip mounting; direct heat-sink mounting; 
square; rectangular; tubular; single-ended 
or axial-lead types. Some types feature RC 
compensation for added system reliability. 

Request IR Product Locator PL 4. 

Zener Voltage Regulators/T.C. Voltage Ref· 
erences. Long a recognized leader in zener 
technology, IR makes a complete line of 
standard, selected and special types. Regu
lators range from 150mW to 50W diSSipa
tion and 2 to 200Vz ratings, in tolerances 
from 20% down to 1%. T.C. devices - 5.9 
to 49.6V in tolerances from 0.015 to 
0.0005%/oC. 

Request IR Product Locator PL 1. 

Semiconductor Protective Fuses. IR's fast
acting AMPKLlP fuses are rated for "worst 
case" conditions by power semiconductor 
specialists to eliminate trial and error test
ing. All-welded ceramic body assures relia
bility under high temperatures. Can't char 
or burn. Superior J2t allows close match 
between the fuse and power semiconduc
tor Circuits. Wide range of ratings: 130-
700V; 10-800A, RMS. 

Write on letterhead for free copy of 
"Semiconductor Fuse Application 

Handbook" 

Opta-Electronic Devices. A pioneer in the 
photo-voltaic sensing field, IR offers a 
variety of silicon and selenium devices and 
arrays for applications such as: card/tape 
readers; analog-to-digital encoding; shaft 
positioning; photo-electric activation; solar 
energy converters; etc. They are available 
for both standard and custom require
ments. 

Request IR Product Locator PL 6. 

Vo1.2-S06 CATALOG PAGES: (VoU-3D1 to 1-972) (VoI.2-3D1 to 2-1196) (VoI.3-3D1 to 3-142D) eem!1973 



SEC. 4800 • SEMICONDUCTORS (INCL. MOUNTS & HEAT SINKS) 

LOOKING FOR THOSE HARD·TO·GET 
SPECIAL AND DISCONTINUED 
TRANSISTORS ... 
INCLUDING PHILCO AND 
SPRAGUE TYPES? 

TYPE TYPE TYPE TYPE TYPE 

2NI28 2N535B 2N795 2N965 2NI200 
2N207 2N536 2N796 2N966 2NI201 

2N107 A 2N588 2N785 2N967 2NI204 

2N107B 2N589 2N828 2N976 2NI104A 

2N223 2N597 2N834 2N977 2NI219 

2N224 2N598 2N835 2N979 2NI220 

2N225 2N599 2N846 2N980 2N1221 

2N226 2N600 2N846A 2N982 1NI222 

2N227 2N601 2N846B 2N983 2NI223 

2N231 2N670 2N858 2N984 2NI267 

2N232 2N671 2N859 2NI024 1NI268 

2N240 2N672 2N860 2NI025 2NI269 

2N317A 2N673 2N861 2NI026 2NI270 

2N344 2N674 2N862 2NI02? 2NI271 

2N345 2N675 2N863 2NI028 2NI272 

2N346 2N696 2N864 2NI034 2NI300 

2N352 2N697 2N865 2NI035 2NI301 

2N353 2N698 2N924 2NIOl6 2NI411 

2N355 2N699 2Nn6 2NI037 2NI416 

2N386 2N699A 2N927 2NII18 2NI427 

2N387 2N706 2N928 2Nlll8A 2NI428 

2N393 IN706A 2Nn9 2NII19 2NI429 

2N39S 2N?06B 2N930 2NI122 2NI436 

2N396 2N?08 2N935 2NI122A 2NI467 
2N396A 2N709 2N936 1N1l23 2N1472 
2N408 2N768 2N937 2NI124 2NI478 
2N428 2N769 2N938 2NI12S 2NI494 
2N49S 2N770 2N939 2NI128 2NI494A 
2N496 2N771 2N940 2NI495 2NI129 
2N499 2Nn2 2N941 2NIlJO 2NI496 
2N499A 2Nn3 2N942 2NI131 2NI499 
2NSOI 2N774 2N943 2NIlJ2 2NI499A 
2NSOIA 2Nns 2N944 2NI13S 2NI499B 
2NS02 2N776 2N94S 2N1l3SA 2NISOO 
2NS02A 2N777 2N946 2NIIS8 2NI606 
2NS01B 2N778 2N947 2NIIS8A 1NI607 
2N503 2N779 2N960 2NII77 2NI608 
2NS04 2Nn9A 2N961 2NI178 2NI613 
2NS34 2N779B 2N962 2NI179 2NI623 
2NS3S 2N784A 2N963 2NI199 1NI643 
2NS3SA 2N794 2N964 2N1l99A 2NI6S4 

YOU JUST FOUND THEM! 

TYPE 

2NI655 
2NI656 
2NI663 
2N16?6 

2N1677 
2NI683 
2NI711 
2NI726 
2NI727 
2NI728 
2NI742 

2NI743 
2NI?44 
2NI745 
2NI746 
2N174? 
2NI748 
2N1748A 
2NI749 

2N1750 
2NI?52 
2NI753 
2NI754 
2NI78S 
2NI786 
2NI787 
2NI788 
2NI789 
2NI790 
2NI864 
2NI86S 
2NI866 
2NI867 
2NI868 
2NI893 
2NI90S 
2NI917 
2NI918 
2NI983 
2NI984 
2NI985 

ALL 
AT 

TYPE 
2NI986 
2NI987 
2NI988 
2NI989 
2NI990 
2N2048 
2N2086 
2N2087 
2N2088 
2N2147 
2N2148 
2N2162 
2N2163 
2N2164 
2N2165 
2N2166 
2N2167 
2N2168 
2N2169 
2N2170 
2N2175 
2N2176 
2N2177 
2N2178 
2N2180 
2N2181 
2N2182 
2N2183 

2N2184 
2N218S 
2N2186 
2N2187 
2N2199 
2N2200 
2N2217 
2N2218 
2N2218A 

2N2219 
2N2219A 
2N2220 

100% 
THE 

TYPE TYPE TYPE 
2N2221 2N2539 2N2967 
2N2221 A 1N1540 2N3011 
2N2212 2N2651 1N3015 
2N2222A 2N2699 1N3133 
2N2274 2N2710 2N3134 

2N1275 1N1795 2N3135 

2N2276 2N2796 2N31J6 

2N2277 1N2904 1N3317 

2N22?8 2N2904A 2N3318 

2N2279 2N2905 2N3319 

2N2280 2N2905A 1N3320 

2N2281 2N2906 2N3321 

2N2282 2N1906A 2N3322 

2N2360 2N2907 2N3342 

2N2361 2N2907 A 2N3343 

2N2362 2N2954 2N3344 

2N2368 2N2966 2N3345 

2N2369 2N3346 

2N2369A 

2N23?4 
2N2375 SPECIALS 
2N2376 TI7S0 T2039 
2N2377 T1872 T2040 
2N2378 TI90S n042 
2N2380 TI943 T2044 
2N2380A n028 non 
2N2398 T2029 T2113 
2N2399 

T2030 T2122 
2N2400 

n038 T2340 
2N2401 
2N2402 

2N2410 
LINEAR INTEGRATED CIRCUITS 

2N24S1 LTE701C LTE710C 

2N2478 LTE 70K LTE711C 

2N2479 

2N2487 
2N2488 
2N2489 
2N2S37 
2N2S38 

TESTED ... GUARANTEED AND 
INDUSTRY'S LOWEST PRICES. 

a dependable source for your transistor requirements. Write for new catalog and compare. 

fLTEl LANSDALE rrT Transistor & Electronics, Inc. 

19 JENKINS AVENUE 0 LANSDALE, PENNA. 19446 0 (215) 855-9002 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2·907 



MH SERIES 

AVALANCHE 
5,000 TO 13,000 
20 MA CURRENT 
STANDARD & 
FAST RECOVERY 

AVALANCHE 
i·SIIMIN.-j 

.125" 

-L 

MINIATURE · ( ) 
T 

.125" HIGH VOL TACE i .01911 

I 
f 14 .60" 

SILICON RECTIFIER STACKS 

STANDARD & FAST RECOVERY 

REVERSE VOLTAGE TRANSIENT PROTECTION 

All rectifier types have built-in reverse avalanche voltage charac
teristics at a minimum of 20% above the rated PIV. Avalanche 
voltage is measured at 100 /La DC in the avalanche region. 

STANDARD 60 HZ FAST RECOVERY 

Average Average Average 
Forward Forward Max. Forward 
Current Current Forward Current 

M&H PIV @2SoC @lOOoC Voltage 
Part No. (Volts) (MA) (MA) @20MA 

M&H PIV @2SoC 
Part No. (Volts) (MA) 

MH5 5,000 20 10 15 MH5F 5,000 20 

MH6 6,000 20 10 15 MH6F 6,000 20 

MH7 7,000 20 10 15 MH7F 7,000 20 

MH8 8,000 20 10 15 MH8F 8,000 20 

MH10 10,000 20 10 15 MH10F 10,000 20 

MH12 12,000 20 10 15 MH12F 15,000 20 

MH13 13,000 20 10 15 ELECTRICAL CHARACTERISTICS 

ELECTRICAL CHARACTERISTICS Max. Reverse Current @ PIV @ 25°C 

Max. Reverse Current @ PIV @ 25°C O.l/La Max. Reverse Current @ PIV @ 90°C 

Max. Reverse Current @ PIV @ 100°C 10.0 /La Max. 8 MS Surge 

I 
'1 

Average 
Forward 
Current 

@ 100°C 
(MA) 

70 

70 

70 

70 

70 

70 

Max. 8 MS Surge 3 AMP Reverse Recovery Time, Tn@ 1,=2 MA to 1.=4 MA 

Storage Temperature: -55°C to + 150aC Storage Temperature: ~ 55°C to + 150°C 

Vol.2·908 
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j 

Max. 
Forward 
Voltage 

@20MA 

18 

18 

18 

18 

18 

18 

2 /La 

10 /La 

3 AMP 

250NS TYP 
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AVALANCHE 
HIGH VOLTAGE 
RECTIFIERS 

20 MA CONTINUOUS CURRENT 

STANDARD & FAST RECOVERY 

REVERSE VOLTAGE TRANSIENT PROTECTION 

.25" 

BULLETIN S11 
HIGH VOLTAGE 
20 MA SERIES 

8,000-45,000 VOLTS 
20 MA CURRENT 
STANDARD & 
FAST RECOVERY 

I ~ J-'"""-+ ~t=--r-~( . I 

.031" I --L 

~I 11==== 
f-L~T, 

CASE STYLE A - L = .75" 
CASE STYLE B - L = 1.5" 
CASE STYLE D - L = 2.5" 

CASE STYLE E - L = 2.0" 
CASE STYLE F - L = 2.5" 
CASE STYLE G - L = 3.5" 

All rectifier types have built-in reverse avalanche voltage characteristic at a minimum of 20% above the 
rated PIV. Avalanche voltage is measured at 100 microamps DC in the avalanche region. 

STANDARD 60 HZ FAST RECOVERY 

Average Max. Average Max. 
Forward Forward Forward Forward 
Current Voltage Case Current Voltage Case 

M&HPartNo. PIV (Volts) @2SoC(MA} @20MA Style M&HPartNo. PIV (Volts) @2S0C(MA} @20MA Style 

20MH8 8,000 20 15 A 20MH8F 8,000 20 18 A 

20MH10 10,000 20 15 A 20MH10F 10,000 20 18 A 

20MH15 15,000 20 30 B 20MH15F 15,000 20 36 B 

20M H20 20,000 20 30 B 20MH20F 20,000 20 36 B 

20MH25 25,000 20 30 E 20MH25F 25,000 20 36 E 

20MH30 30,000 20 45 D&F 20MH30F 30,000 20 54 D&F 

20MH45 45,000 20 60 G 20MH45F 45,000 20 72 G 

ELECTRICAL CHARACTERISTICS ELECTRICAL CHARACTERISTICS 
Max Reverse Current @ 25°C 0.2 Micro A Max. Reverse Current @ 25°C 1 Micro A 

Max. Reverse Current @ 100°C 10 Micro A 

Avg. Forward Current @ 100°C laMA 

Max. Reverse Current @ 90°C 10 Micro A 
Avg. Forward Current @ 90°C 10MA 
Max. 8 MS Surge 3 AMP 

Max. 8 MS Surge 3 AMP Storage Temperature -55°C to 150°C 
Storage Temperature - 55°C to 150°C Reverse Recovery Time, T,,@ 1,=2 MA to 1.=4 MA 

eem/1973 
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ACTIVE COMPONENTS CIRCUIT ASSEMBLIES f CONTROLS & DRIVES 

AVALANCHE 
HIGH VOLTAGE 
RECTIFIERS 

I 

100 MA CONTINUOUS CURREN' 

STANDARD & FAST RECOVERY 

REVERSE VOLTAGE TRANSIENT PROTECTION 

.25" 

BULLETIN S12 
HIGH VOLTAGE 
100 MA SERIES 

8,000-45,000 VOLTS 
100 MA CURRENT 
STANDARD & 
FAST RECOVERY 

CASE STYLE A - L = .75/1 
CASE STYLE B - L = 1.5/1 
CASE STYLE 0 - L = 2.5/1 

CASE STYLE E - L = 2.0/1 
CASE STYLE F - L = 2.5/1 
CASE STYLE G - L = 3.5/1 

All rectifier types have built-in reverse avalanche voltage characteristic at a minimum of 20% above the 
rated PIV. Avalanche voltage is measured at 200 microamps DC in the avalanche region. 

STANDARD 60 HZ FAST RECOVERY 

Average Max. Average Max. 
Forward Forward Forward Forward 
Curr~nt Voltage Case Current Voltage Case 

M&HPartNo. PIV(Volts) @2S0C(MA) @IOOMA Style M & HPart No. PIV (Volts) @2SoC(MA) @IOOMA Style 

100MH8 8,000 100 15 A 100MH8F 8,000 100 18 A 

100MHIO 10,000 100 15 A 100MH10F 10,000 100 18 A 

100MH15 15,000 100 30 B 100MH15F 15,000 100 36 B 

100MH20 20,000 100 30 B 100MH20F 20,000 100 36 B 

100MH25 25,000 100 30 E 100MH25F 25,000 100 36 E 

100MH30 30,000 100 45 D&F 100MH30F 30,000 100 54 D&F 

100MH45 45,000 100 60 G lOOMH45F 45,000 100 72 G 

ELECTRICAL CHARACTERISTICS ELECTRICAL CHARACTERISTICS 
Max. Reverse Current @ 25°C 0.5 Micro A Max. Reverse Current @ 25°C 1 Micro A 

Max. Reverse Current @ 100°C 20 Micro A Max. Reverse Current @ 90°C 20 Micro A 

Avg. Forward Current @ 100°C 50MA Avg. Forward Current @ 90°C 50MA 

Max. 8 MS Surge 10AMP 
Max. 8 MS Surge 10AMP Storage Temperature -65°C to 150°C 
Storage Temperature -65°C to 150°C Reverse Recovery Time, Tn@ IF=2 MA to IR=4 MA 

Vo1.2·91 0 

M & H ELECTRONICS 
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AVALANCHE 
HIGH VOLTAGE 
RECTIFIERS 
350 MA CONTINUOUS CURRENT 

STANDARD & FAST RECOVERY 

REVERSE VOLTAGE TRANSIENT PROTECTION 

SEC. 4800 • SEMICONDUCTORS (lNCL. MOUNTS & HEAT SINKS) 

BULLETIN S 13 
HIGH VOLTAGE 
350 MA SERIES 

3,000-30,000 VOLTS 
350 MA CURRENT 
STANDARD & 
FAST RECOVERY 

All rectifier types have built-in reverse avalanche voltage characteristic at a minimum of 20% above the 
rated PIV. Avalanche voltage is measured at 250 microamps DC in the avalanche region. 

STANDARD 60 HZ FAST RECOVERY 

Average Max. Average Max. 
Forward Forward Case Forward Forward Case 
Current Voltage Length (L) Current Voltage Length (L) 

M & H .Part No. PIV (Volts) @2SoC(MA) @3S0MA (In.) M & H .Part No. PIV (Volts) @2SoC(MA) @3S0MA (In.) 

350MH3 3,000 350 3 0.5 350MH3F 3,000 350 4 0.5 

350MH5 5,000 350 6 1.0 3S0MH5F 5,000 3S0 8 1.0 

350MH8 8,000 350 9 1.5 350MH8F 8,000 350 12 loS 

350MH10 10,000 350 12 1.5 3S0MHlOF 10,000 3S0 16 loS 

350MH15 15,000 350 15 2.0 3S0MHISF 15,000 3S0 20 2.0 

350MH20 20,000 350 18 2.5 3S0MH20F 20,000 3S0 24 2.S 

350MH25 25,000 350 24 3.0 3S0MH2SF 25,000 3S0 32 3.0 

350MH30 30,000 350 30 3.0 3S0MH30F 30,000 3S0 -40 3.0 

ELECTRICAL CHARACTERISTICS ELECTRICAL CHARACTERISTICS 
Max. Reverse Current @ PIV @ 25°C 1 Micro A Max. Reverse Current @ PIV @ 25°C 2 Micro A 

Max. Reverse Current @ PIV @ 100°C 10 Micro A Max. Reverse Current @ PIV @ 90°C 20 Micro A 

Avg. Forward Current @ 100°C 175MA 
Avg. Forward Current @ 90°C 17SMA 

Max. 8 MS Surge 12 AMP 
Max. 8 MS Surge 15AMP Reverse Recovery Time, Tee @ 1,=2 MA to 1.=4 MA 300 NS TYP 
Storage Temperature -55°C to 150°C Storage Temperature - 5SoC to lS0°C 

eem/1973 
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1.0 AMP AVERAGE 

OUTPUT CURRENT 

BULLETIN Bll 
FULL WAVE BRIDGE 

BRIDGE RECTIFIERS 
50 TO 1000 VOLTS 
1 AMPERE 
STANDARD & 
FAST RECOVERY 

50 TO 1000 VOLTS 

25 AMPERES 
CURRENT SURGE 

....-______ 1-- I" MIN'----j 

CONTROLLED 
AVALANCHE TYPES 

STANDARD & 
FASTRECOVERY 

2000 V MIN 

CASE INSULATION 

STANDARD 60 HZ 

M& H Part No. PIV(Volts) 

IBR05 50 

IBRIO 100 

IBR20 200 

IBR40 400 

IBR60 600 

IBR80 800 

IBRIOO 1000 

Avg. DC Forward 
Current (Amps) 

@SOoC @lOOoC 

I 0.5 

I 0.5 

I 0.5 

I 0.5 

I 0.5 

I 0.5 

I 0.5 

CONTROLLED AVALANCHE TYPES 

Avalanche Avg. DC Forward 
Voltage Current (Amps) 

M& H PartNo. Min. Max. @SOoC @lOOoC 

ICBR20 250 700 I 0.5 

ICBR40 450 900 I 0.5 

ICBR60 650 1100 I 0.5 

lCBR80 850 1300 I' 0.5 

ICBRIOO 1050 1400 I 0.5 

ELECTRICAL CHARACTERISTICS 
Max. Inst. Forward Voltage @ I Amp (per Diode) 

r- .20"-1 

PeakS MS 
Surge 

Current 
(Amps) 

25 

25 

25 

25 

25 

25 

25 

PeakS MS 
Surge 

Current 
(Amps) 

25 

25 

25 

25 

25 

1.2 V 

.20" TYP. 

! 
t 

.020" 1"-: ,,:/IT r- DIA.-1 

FAST RECOVERY 

Avg. DC Forward 
Current (Amps) 

M& H Part No. PIV (Volts) @SOoC @8SoC 

I BR05F 50 I 0.5 

IBRIOF 100 I 0.5 

IBR20F 200 I 0.5 

I BR40F 400 I 0.5 

IBR60F 600 I 0.5 

IBR80F 800 I 0.5 

IBRIOOF 1000 I 0.5 

CONTROLLED AVALANCHE TYPES 

Avalanche Avg. DC Forward 
Voltage Current (Amps) 

M& H Part No. Min. Max. @SOoC @8SoC 

ICBR20F 250 700 I 0.5 

IC8R40F 450 900 I 0.5 

ICBR60F 650 1100 I 0.5 

ICBR80F 850 1300 I 0.5 

ICBRIOOF 1050 1400 I 0.5 

ELECTRICAL CHARACTERISTICS 
Max. Inst. Forward Voltage @ I Amp (per Diode) 

PeakSMS 
Surge 

Current 
(Amps) 

20 

20 

20 

20 

20 

20 

20 

PeakSMS 
Surge 

Current 
(Amps) 

20 

20 

20 

20 

20 

1.5 V 
Max. Reverse Current @ PIV @ 50°C 10 Micro A Max. Reverse Current @ PIV @ 50°C 20 Micro A 
Storage Temperature -50°C to 150°C Storage Temperature -50°C to 150°C 

Vo1.2·912 

Reverse Recovery Time, T" @ 1,=1 Ato IR=2A 

M & H ELECTRONICS 
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2.0 AMPS AVERAGE 

OUTPUT CURRENT 

50 TO 1000 VOLTS 

50 AMPERES 

CURRENT SURGE 

CONTROLLED 

AVALANCHE TYPES 

STANDARD & 
FAST RECOVERY 

2000 V MIN 

CASE INSULATION 

STANDARD 60 HZ 

M& H Part No. PIV(Volts) 

2BR05 50 

2BR10 100 

2BR20 200 

2BR40 400 

2BR60 600 

2BRBO BOO 

2BR100 1000 

Avg. DC Forward 
Current (Amps) 

@SOoC @IOOoC 

2 1 

2 1 

2 1 

2 1 

2 1 

2 1 

2 1 

CONTROLLED AVALANCHE TYPES 

Avalanche Avg. DC Forward 
Voltage Current (Amps) 

M& H Part No. Min. Max. @SO°C @IOOoC 

2CBR20 250 700 2 1 

2CBR40 450 900 2 1 

2CBR60 650 1100 2 1 

2CBR80 850 1300 2 1 

2CBR100 1050 1400 2 1 

ELECTRICAL CHARACTERISTICS 
Max. Inst. Forward Voltage @ 2 Amp (per Diode) 

Peak8MS 
Surge 

Current 
(Amps) 

50 

50 

50 

50 

50 

50 

50 

PeakSMS 
Surge 

Current 
(Amps) 

50 

50 

50 

50 

50 

1.2 V 
Max. Reverse Current @ PIV @ 50°C 10 Micro A 
Storage Temperature -50°C to 150°C 

o 

BULLETIN B 12 
FULL WAVE BRIDGE 

BRIDGE RECTIFIERS 
50 TO 1000 VOLTS 
2 AMPERES 
STANDARD & 
FAST RECOVERY 

.152"±.015" HOLE 

I 
.60" 1 

~ ~+'j 
I~ I.! .43"TYP. 

I-- :60"----1 

FAST RECOVERY 

Avg. DC Forward PeakS MS 

Current (Amps) Surge 
Current 

M& H Part No. PIV(Volts) @SOoC @SSoC (Amps) 

2BR05F 50 2 1 35 

2BR10F 100 2 1 35 

2BR20F 200 2 1 35 

2BR40F 400 2 1 35 

2BR60F 600 2 1 35 

2BR80F 800 2 1 35 

2BR100F 1000 2 1 35 

CONTROLLED AVALANCHE TYPES 

Avalanche Avg. DC Forward PeakS MS 

Voltage Current (Amps) Surge 
Current 

M&H Part No. Min. Max. @SOoC @SSoC (Amps) 

2CBR20F 250 700 2 1 35 

2CBR40F 450 900 2 1 35 

2CBR60F 650 1100 2 1 35 

2CBRBOF 850 1300 2 1 35 

2CBR100F 1050 1400 2 1 35 

ELECTRICAL CHARACTERISTICS 
Max. Inst. Forward Voltage @ 2 Amp (per Diode) 1.5 V 
Max. Reverse Current @ PIV @ 50°C 20 Micro A 
Storage Temperature -50°C to 150°C 
Reverse Recovery Time, T" @ IF= 1 A to 1.=2 A 300NS 

M & H ELECTRONICS 

eem/1973 
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6.0 AMPS AVERAGE 

OUTPUT CURRENT 

50 TO 1000 VOLTS 

100 AMPERES 

CURRENT SURGE 

CONTROLLED 

AVALANCHE TYPES 

STANDARD & 
FAST RECOVERY 

2000 V MIN 

CASE INSULATION 

STANDARD 60 HZ 

M& H Part No. PIV(Volts) 

6BR05 50 

6BR10 100 

6BR20 200 

6BR40 400 

6BR60 600 

6BR80 800 

6BR100 1000 

Avg. DC Forward 
Current (Amps) 

@50oC @IOOoC 

6 3 

6 3 

6 3 

6 3 

6 3 

6 3 

6 3 

CONTROLLED AVALANCHE TYPES 

Avalanche Avg. DC Forward 
Voltage Current (Amps) 

M& H Part No. Min. Max. @50oC @IOOoC 

6CBR20 250 700 6 3 

6CBR40 450 900 6 3 

6CBR60 650 1100 6 3 

6CBR80 850 1300 6 3 

6CBR100 1050 1400 6 3 

ELECTRICAL CHARACTERISTICS 
Max. Inst. Forward Voltage @ 6 Amp (per Diode) 

Peak8MS 
Surge 

Current 
(Amps) 

100 

100 

100 

100 

100 

100 

100 

Peak 8 MS 
Surge 

Current 
(Amps) 

100 

100 

100 

100 

100 

1.2 V 
Max. Reverse Current @ P IV @ 50°C 10MicroA 
Storage Temperature - 50°C to 150°C 

f 

BULLETIN B 13 
FULL WAVE BRIDGE 

BRIDGE RECTIFIERS 
50 TO 1000 VOLTS 
6 AMPERES 
STANDARD & 
FAST RECOVERY 

.152//±.015// HOLE 

o 0 I 
0--- -f 60// 

o 0 .301 Typ.1 
I I~ 

I~ 1--+-.43// TYP. 

r--. 60//----l 

FAST RECOVERY 

Avg. DC Forward Peak8MS 

Current (Amps) Surge 
Current 

M& H Part No. PIV (Volts) @50oC @85°C (Amps) 

6BR05F 50 6 3 75 

6BR10F 100 6 3 75 

6BR20F 200 6 3 75 

6BR40F 400 6 3 75 

6BR60F 600 6 3 75 

6BR80F 800 6 3 75 

6BR100F 1000 6 3 75 

CONTROLLED AVALANCHE TYPES 

Avalanche Avg. DC Forward Peak8MS 

Voltage Current (Amps) Surge 
Current 

M& H Part No. Min. Max. @50oC @85°C (Amps) 

6CBR20F 250 700 6 3 75 

6CBR40F 450 900 6 3 75 

6CBR60F 650 1100 6 3 75 

6CBR80F 850 1300 6 3 75 

6CBR100F 1050 1400 6 3 75 

ELECTRICAL CHARACTERISTICS 
Max. Inst. Forward Voltage @ 6 Amp (per Diode) 1.5 V 
Max. Reverse Current @ PIV @ 50°C 20 Micro A 
Storage Temperature -50°C to 150°C 
Reverse Recovery Time, T" @ 1,= 1 A to 1.=2 A 300 NS 

M & H ELECTRONICS 

Vo1.2·914 

500 LONG BRANCH AVENUE, LONG BRANCH NEW JERSEY 07740 PHONE (201) 229-0500 

THE NEW SYMBOL IN HIGH RELIABILITY IN SEMICONDUCTOR DEVICES 
FOR CURRENT SOURCE DATA CALL TOLL-FREE 800-645-9200 (IN N. Y. STATE CALL COLLECT (516) 294-0990) 
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10.0 AMPS AVERAGE 

OUTPUT CURRENT 

50 TO 800 VOLTS 

200 AMPERES 

CURRENT SURGE 

CONTROLLED 

AVALANCHE TYPES 

STANDARD & 
FAST RECOVERY 

2()00 V MIN 

CASE INSULATION 

STANDARD 60 HZ 

M&H Part No. PIV(Volts) 

10BR05 50 

10BR10 100 

10BR20 200 

10BR40 400 

10BR60 600 

10BRBO 800 

Avg. DC Forward 
Current (Amps) 

@50oC @100oC 

10 5 

10 5 

10 5 

10 5 

10 5 

10 5 

CONTROLLED AVALANCHE TYPES 

Avalanche Avg. DC Forward 
Voltage Current (Amps) 

M&HPartNo. Min. Max. @50oC @100oC 

10CBR20 250 700 10 5 

IOCBR40 450 900 10 5 

10CBR60 650 1100 10 5 

10CBR80 850 1300 10 5 

ELECTRICAL CHARACTERISTICS 
Max. Inst. Forward Voltage @ 10 Amp (per Diode) 

Peak8MS 
Surge 

Current 
(Amps) 

200 

200 

200 

200 

200 

200 

Peak8MS 
Surge 

Current 
(Amps) 

200 

200 

200 

200 

1.2 V 
Max. Reverse Current @ PIV @ 50°C 10Micro A 
Stor~ge Temperature -50°C to 150°C 

.2S0"±.003" 

.07S"±.OOS" 
DIA. 

BULLETIN B 14 
FULL WAVE BRIDGE 

BRIDGE RECTIFIERS 
50 TO 800 VO~TS 
10 AMPERES 
STANDARD & 
FAST RECOVERY 

HOLE .187" DIA. 

'T 1.12S" 

, ~l 
~ I .31S"±.010" ~ ~ 

.437" r-
~ I+- 112S" 
.30" I . 

FAST RECOVERY 

Avg. DC Forward Peak8MS 

Current (Amps) Surge 
Current 

M&HPartNo. PIV(Volts) @50oC @85°C (Amps) 

10BR05F 50 10 5 175 

10BR10F 100 10 5 175 

IOBR20F 200 10 5 175 
r-

10BR40F 400 10 5 175 

IOBR60F 600 10 5 175 

10BR80F 800 10 5 175 

CONTROLLED AVALANCHE TYPES 

Avalanche Avg. DC Forward Peak8MS 

Voltage Current (Amps) Surge 
Current 

M&HPartNo. Min. Max. @50oC @a5°C (Amps) 

IOCBR20F 250 700 10 5 175 

10CBR40F 450 900 10 5 175 

IOCBR60F 650 1100 10 5 175 

10CBR80F 850 1300 10 5 175 

ELECTRICAL CHARACTERISTICS 
Max. Inst. Forward Voltage @ 10 Amp (per Diode) 1.5 V 
Max. Reverse Current @ PIV @ 50°C 20 Micro A 
Storage Temperature -50°C to 150°C 
Reverse Recovery Time, T" @ IF= 1 A to 1.=2 A 300 NS 

M & H ELECTRONICS 

eem/1973 

500 LONG BRANCH AVENUE, LONG BRANCH NEW JERSEY 07740 PHONE (201) 229·0500 

THE NEW SYMBOL ~N HIGH REUABIUTY IN SEMICONDUCTOR DEVICES 
FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645·9200 (IN N. Y. STATE CALL COLLECT 151Bl 294.099m 
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Introducing 

O.l.A.L. EEl: 
Your Instant Source of Product Information 

One swift, toll-free call is all it takes. 

Dial 800-645-9200 
Or, in N. Y. State, call 516 - 294-0990 collect. 

Immediately, our technical operators will tell you where 
you can find the products and services you need. They 

will provide you with the name of the supplier in your area, 
and direct you to the appropriate white pages of EEM 

for additional product catalog data. 

This vital information is yours, 
at absolutely no cost. 

It's a service of the EEM System: 
Keeping you better informed. 

United Technical Publications 
645 Stewart Ave., Garden City, N. Y. (516) 248-9700 



SEC. 4800 0 SEMICONDUCTORS (lNCL. MOUNTS & HEAT SINKS) 

TR SERIES TRANSISTOR HEAT RADIATORS 

DIMENSIONS 

TYPE A B C 
C 

O~NG 
RANGE 

~ 

TR 101 .250 
.600 .290 
Eo .400 

TR 120 .185 
.600 ~ 
:6sii .400 

TR 108 .250 
.650 .360 
:825 .525 

• Protect TO-packaged tran
sistors from destructive heat 
rise 

• Provide up to 4 sq. in. ra
diating surface in close 
thermal contact with package 

• Self-adjusting. Sizes for TO 
packages listed with toler
ances as specified by 
JEDEC. 

• May be PC-board mounted 
• Beryllium copper #25 with 

black ebanol finish 

TR 118 .150 
.450 .150 
Fa ToO 

Self-adjusting to the follcwing outlines: 
TR 118 .......... TO-18 
TR 108 .......... TO-8 
TR 101 .......... TO-5, TO-9, TO-11, TO-12, 

TO-16, TO-29, TO-33, 
TO-39, TO-42, TO-43 

TO ORDER: SPECIFY TYPE NUMBER. 

CURRENT-REGULATED 
BATTERY CHARGERS 

• Complete line, 20 mA to 50A 
output cu rrent 

• Chargers available for all 
output voltage ranges 

• Multiple-cell series-charging 
capability 

• PC card, rack, or wall 
mounting 

• Input frequencies available 
from 40 to 400 Hz. 

• Current regulation ±2% 
(1%, 3%, or 5% available) 

• Options include meters, tim
ers, dual charge rates (full 
and trickle) and multiple cur
rent ranges (laboratory-type 
chargers). 

POWER-PAKS 

• Nickel-cadmium batteries integral
ly packaged with Mauratron's 
transistorized, current-regulated 
chargers 

• "Dierdre" Power Paks: Pressed 
pocket-type plates for average dis
charge rates, long cycle life 

• "Sean" Power Paks: Sintered plate 
type for high discharge current 
loads, extremely long cycle life 

• 115 VAC, 60 Hz inputs (25 Hz to 
400 Hz available) 

• Ideal for standby power for con
trols, uninterruptible power sys
tems, etc. 

GELLED·ELECTROL YTE 
BATTERY CHARGERS 

STOCKING DISTRIBUTORS FOR: 

GOULD, INC.: NICKEL-CADMIUM RECHARGEABLE BATTERIES 
Complete line includes individual cells or packaged configurations 
(battery packs) in button, cylindrical and rectangular cell types. 

Complete line of chargers for gelled
electrolyte batteries. 

500 Series provides full recharge in 
16 to 20 hours. 

800 Series for "standby" or "float" 
service automatically provides cur
rent required to maintain full charge. 

GLOBE-UNION, INC. BATTERY DIVISION: GEL/CELL® GELLED
ELECTROLYTE BATTERIES 

SCHAUER MFG. CORP.: 1 W ZENER DIODES, 2.0 to 18.V • 
SILICON VARISTORS, 25 A peak 112 cycle, % W. Types SV1, 
SV1-LR, and V64 • STABISTOR FORWARD REFERENCE DIODES, 
one- and two-junction types, 20 A peak 112 cycle, % W. 

WOOD ELECTRIC: THERMAL & MAGNETIC CIRCUIT BREAKERS. 

For complete literature and spacltlcatlons on all 
Mauratron products, request Catalog No. SDE 73. 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.20 917 



Announcing: 

Ie UPDATE 
HOTLINE· 

Today's information about today's 
fastest-changing products. 

Need current, up-to-the-minute information 
about which manufacturer offers 

certain Ie functions? 

For the newest, most 
up-to-date vendor sources 

It's a service of The EEM System: 
Keeping you better informed. 

United Technical Publications 
645 Stewart Ave., Garden City, N. Y. • 516 - 248-9700 



SEC. 4800 • SEMICONDUCTORS (INCL. MOUNTS & HEAT SINKS) 

01 RECTRON INDUSTRIAL SELENIUM RECTIFIERS, 

SL-8R-F 

SL-PH-F 

FEATURES 
• High Operating Temperature, 190°C 

(Up to 120°C ambient) 
• High Operating Voltage (Up to 600 p.i.v') 
• High Efficiency 

(99% compared to about 75% for selenium) 
• Excellent Regulation 

(4% compared to about 15% for selenium) 

CENTER·TAP 

SI-CT-A 18-0-18 16 40 80 B 
SI-CT-B 36·0-36 32 40 80 B 22.00 
SL-CT-A 18·0-18 16 50 100 B 20.00 
SL-CT-B 36-0·36 32 50 100 B 25.00 
SL·CT-D 72·0·72 64 50 100 B 40.00 
SL-CT-F 140-0·140 125 50 100 B 49.00 
SK·CT-A 18-0-18 16 100 200 C 33.00 
SK-CT·B 36-0·36 32 100 200 C 38.00 
SK-CT-D 72-0-72 64 100 200 C 41.00 
SK-CT·F 140-0·140 125 100 200 C 53.00 
SM·CT-A 18·0·18 16 200 400 D 50.00 
SM·CT·B 36-0·36 32 200 400 D 66.00 
SM·CT·D 72-0·72 64 200 400 D 69.00 
SM·CT·F 140-0·140 125 200 400 D 84.00 
SO·CT·B 36-0-36 32 400 800 E 110.00 

DIMENSIONS WITH BRACKETS 

" B 3" 6" 5" 12 Ol. 

C 3" 6" 6" lib. 
D 4" 8" 7" 2lbs. 
E 4" 9" 8" 6lbs. 
F 6" 5" 5" 11/4 Ibs. 
G 6" 6" 5" 11/2 Ibs. 
H 6" 6" 6" 2lbs. 
J 6" 6" 5" 1'h Ibs. 
K 7" 8" 7" 4lbs. 
L 8" 9" 8" 6lbs. 
M 8" 11" 10" 6lbs. 
N 8" 6" 5" 4lbs. 

*Not sUitable for fan·coollng. 

SA-BR-F 
SC-BR-D 140 125 
SC·BR·F 280 250 2 
SD-BR·A 36 32 6 12 
SD·BR·D 140 125 6 12 
SD·BR-F 280 250 6 12 
SE·BR·A 36 32 10 20 G 24.00 
SE·BR-D 140 125 10 20 G 40.00 
SE-BR·F 280 250 10 20 G 49.00 
SF·BR-A 36 32 20 40 H 27.00 
SF·BR-D 140 125 20 40 H 44.00 

SF-BR·F 280 250 20 40 H 53.00 
SI-BR·A 36 32 40 80 J 33.00 
SI·BR·B 72 64 40 80 J 40.00 
SI-BR·C 105 90 40 80 66.00 
SI-BR·D 140 125 40 80 70.00 
SI·BR-F 280 250 40 80 105.00 
SL-BR·A 36 32 50 100 37.00 
SL·BR·B 72 64 50 100 43.00 
SL-BR·D 140 125 50 100 77.00 
SL·BR·F 280 250 50 . 100 121.00 
SG·BR·A 36 32 70 140 44.00 
SG-BR·B 72 64 70 140 55.00 
SG·BR·D 140 125 70 140 88.00 
SG-BR·F 280 250 70 140 J 143.00 
SK-BR-A 36 32 100 200 K 66.00 
SK-BR·B 72 64 100 200 K 75.00 
SK-BR·D 140 125 100 200 K 100.00 
SK·BR-F 280 250 100 200 K 165.00 
SM·BR·A 36 32 200 400 L 110.00 
SM-BR·B 72 64 200 400 L 132.00 
SM·BR-D 140 125 200 400 L 200.00 
SM·BR-F 280 250 200 400 L 285.00 
SO-BR-B 72 64 400 800 M 300.00 

SO·BR-F 280 250 400 800 M 

3", BRIDGE 
SL-PH-A 36 48 75 150 N $66.00 
SL·PH·B 72 96 75 150 N 94.00 
SL·PH·C 105 144 75 150 N 132.00 
SL·PH-D 140 188 75 150 N 200.00 
SL-PH·E 220 290 75 150 M 240.00 
SK·PH-E 220 290 100 200 M 270.00 
SM-PH·E 220 290 200 400 M 330.00 
SO-PH·E 220 290 400 800 M 410.00 

All above ratings based on 30°C ambient. Fan·cooled ratings 
based on air velocity of 1000 linear ft/minute. For resistive or 
inductive loads, as rated. For capacitive or battery loads, derate 
amperage 20%. Doublers, triplers, 3 phase half wave and 3 phase 
center·tap a Iso available. Custom-built stacks, 24 hour service. 



Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

OPTRON, INC. 
1201 Tappan Circle 
Carrollton, Texas 75006 
214/242-6571 

SILICON PHOTOTRANSISTORS 
.4· 1.1 Micrometer Response 
OP600 Series - Case Type 1 

Paramet~r Light Current 
Test Condition VCE - 5V 

H As Shown 

~mbol IL 
Unit mA 

Min. Max. H 

OP600 O.B - 20 
OP601 0.5 3.0 20 
OP602 2.0 5.0 20 
OP603 4.0 B.O 20 
OP604 7.0 22.0 20 
OP605 15.0 - 20 
OP64O o.B - 20 
OP641 0.5 3.0 20 
OP642 2.0 5.0 20 
OP643 4.0 B.o 20 
OP644 7.0 22.0 20 
OP645 15.0 - 20 
OP666 Calibrated 20 

OPSOO Series - Case Type 2 

OPBoO o.B - 5 
OPB01 0.5 3.0 5 
OPB02 2.0 5.0 5 
OPB03 4.0 B.O 5 
OPB04 7.0 22.0 5 
OPB05 15.0 - 5 

OP700 Series - Case Type 3 

OP7OO 0.15 - 20 
OP701 0.15 0.6 20 
OP702 0.4 1.6 20 
OP703 1.0 4.0 20 
OP704 3.0 12.0 20 
OP705 B.O - 20 

OP400 Series - Case Type 4 

OP4OO 1.0 9.0 
CS7-69 filter 

OP44O 1.0 9.0 
CS7 -69 filter 

PHOTODIODES 

Collector Emitter 
Dark Current Breakdown Breakdown 
Vce = 10V Ie = 100/LA Ic 100/LA 

H=O 

10 BVCEO BVECO 
nA Volts Volts 

Max. Min. Min. 

25 50 7 
25 50 7 
25 50 7 
25 50 7 
25 50 7 
25 50 7 

100 25 5 
100 25 5 
100 25 5 
100 25 5 
100 25 5 
100 25 5 
25 50 7 

100 30 7 
100 30 7 
100 30 7 
100 30 7 
100 30 7 
100 30 7 

100 25 5 
100 25 5 
100 25 5 
100 25 5 
100 25 5 
100 25 5 

25@3OV 50 7 

100 25 5 

Light Current Saturation 
Rise Time Voltage 
RL lK, Ic= 0.4mA 
VCE = 5V, 

IL = O.SmA 
t, VCE(SAT) 

Microseconds Volts 
Typical Typical 

2.5 0.4 
2.0 0.4 
2.0 0.4 
2.5 0.4 
2.5 0.4 
3.0 0.4 
2.5 0.4 
2.0 0.4 
2.0 0.4 
2.5 0.4 
2.5 0.4 
3.0 0.4 
2.5 0.4 

3.0 0.4 
3.0 0.4 
3.0 0.4 
3.0 0.4 
3.0 0.4 
3.0 0.4 

2.5 0.4 
2.0 0.4 
2.0 0.4 
2.5 0.4 
2.5 0.4 
3.0 0.4 

2.5 0.4 

2.5 0.4 

Parameter Light Current Dark Current Forward Drop Reverse Breakdown 
Test Condition VeE - 10V, H As Shown VeE = 10V, H = 0 @lmA 10/LA 

Symbol IL 10 V, BV. 
Unit /LA nA Volts Volts 

Min. I H Max. Max. Min. 

OP900 8 I 20 10 1.0V 100V 
OP79o 13 20 10 l.OV 100V 

SILICON PHOTO DARLINGTON TRANSISTORS 
OP300 Series - Case Type 1 - Note: Also available in TO-1S package similar to Case Type 2 

Collector Emitter Light Current s~~~~:n Parameter Light Current Dark Current Breakdown Breakdown Rise Time 
Test Condition VeE - 5V VeE - 10V IL = 1 mA, Ie = 1 mA 

H As Shown 
IE = 100 uA 

RL = 100 ohms, 
Ie = 100/LA Vee - 5V 

Symbol IL 10 BVCEO BVeco t, VCE(SAT) 
Unit mA nA Volts Volts ,uSec Volts 

Min. Max. H Max. Min_ Min. Typical Max. 

OP3Oo O.B - 1 250 15 5 20 1.1 
OP301 O.B 2.4 1 250 15 5 20 1.1 
OP302 1.B 5.4 1 250 15 5 20 1.1 
OP303 3.6 12.0 1 1.o/<A 15 5 20 1.1 
OP304 7.0 2l.0 1 1.0/<A 15 5 20 1.1 
OP305 14.0 43.0 1 1.0/<A 15 5 20 1.1 

For Case Types See Vol.2-922 

Vo1.2-920 CATALOG PAGES: (V01.1·301 to 1~972) (VoI.2-301 to 2-1196) (VoI.3-301 to 3-1420) 

Angular 
Response 

Peak to Half 
Power Points 

0 

De.~ 
Typical 

24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 

10 
10 
10 
10 
10 
10 

Case Type 

1 
3 

Angular 
Response 

0 
Degrees 
Typical 

24 
24 
24 
24 
24 
24 

eem/1973 



SEC. 4800 ° SEMICONDUCTORS (lNCL. MOUNTS & HEAT SINKS) 

LIGHT EMITTING DIODES 
.935 Micrometer Radiation 

Reverse Radiation Forward Cur. 
Parameter Optical Power Beam Angle Forward Drop Breakdown Risetime Continuous Case Type 

Test Condition @ l,mA Half Power 
Points 

@ l,mA I. - 10 mA 25°C 

Symbol Po 8 V, BV. t, 
Unit mW Degrees Volts Volts /LSec mA 

Min. I, Typical Max. I, Min. Typical Max. 

OP122 0.25 50 IS 1.6 50 2.0 .7 100 5 
OP123 0.4 50 IS 1.6 50 2.0 .7 100 5 
OP124 1.0 50 IS 1.6 50 2.0 .7 100 5 
OP131 3.3 100 10 1.75 100 2.0 .7 200 2 

OPTOELECTRONIC REFLECTIVE READHEAD ASSEMBLIES 
Case Type 6 

Collector Emitter Current Saturation 
~'!I!ter Light Current Dark Current Breakdown Breakdown Risetime Voltage Forward Drop 
Test Condition VCE - 5.0V VCE - 5.0V Ic - 100 /LA I, - 100/LA VCE - 5.0V, Ic - 1 mA @ l,mA 

White Bond Paper Rl = lK, 
Il = 0.8 mA 

S~mbol Il @ 0.20" ID BVcEO BVECO t, VCE(SAT) V, 
Unit mA nA Volts Volts /LSec Volts VoHs 

Min. I Max. I I, Max. I I, Min. Min. Typical Max. Max. I I, 

OPB125 2 I 10 I 40 250 I 0 15 5 20 1.1 1.6 I 50 
OPB253 .025 .25 40 100 0 25 5 2.5 0.4 1.6 50 

OPTOELECTRONIC ENCODER ASSEMBLIES 
Case Type 7 

Collector Emitter Current Saturation 
~~er Light Current Dark Current Breakdown Breakdown Risetime Voltage Forward Drop 
Test Condition VCE - 5.0V VCE - 25V Ic -100/LA IE - 100 /LA VCE - 5.0V, Ie - 1 mA @ l,mA 

Rl = lK, 
Il = 0.8 mA 

Symbol Il 10 BVcEO BVECO t, VCE(SAT) V, 
Unit mA /LA Volts Volts /LSec Volts Volts 

Min. I, mA Max. Min. Min. Typical Max. Max. I, 

OPB120 O.SO 40 .1 25 5 2.5 .4 1.6 50 
OPB243 3.2 40 .3 15 3 20.0 1.1 1.6 50 
OPB121 O.SO 40 .1 25 5 2.5 .4 1.6 50 

OPTICAL COUPLERS -ISOLATORS 
Input Forward Isolation 

~~ter Collector Current On-State Collector Current Off-State Voltage Voltage Risetime Case Type 
Test Condition VCE - 5V @ I, mA I, = OVCE I, = 50 mA Input to Output Vcc = 5V, Rl - 100 ohms, 

@ l,mA 
Symbol Ie ON Ic OFF V, t, 

Unit mA /LA Volts KV /LSAC 
Min. I, Max. VCE Max. Min. Typical I, 

OP1030 4.0 10 1.0 10 1.6 5 20 10 S 
OP1031 4.0 4.0 1.0 10 1.6 5 20 4.0 S 
OP1060 .40 15 0.1 10 1.6 5 2.5 15 S 
OP1061 1.5 15 0.1 10 1.6 5 3.5 15 S 
OP1090 .002 40 .01 30 1.6 5 0.5 40 S 
OP1050-10 .01 30 .01 10 1.6 10 0.5 30 9 
OP1053-10 2.0 20 1.0 10 1.6 10 20 20 9 
OP10S6·10 O.S 20 .025 10 1.6 10 3.5 20 9 
OP105Q-SO .01 30 .01 10 1.6 50 0.5 30 10 
OPlOS3-50 2.0 20 1.0 10 1.6 50 20 20 10 
OP10S6-S0 O.S 20 .025 10 1.6 50 3.5 20 10 
OP1040 .40 15 0.1 10 1.6 IS 2.5 15 11 

LIGHT SENSOR AND EMITTER ARRAYS & PAIRS 
Dark Collector Emitter 

Parameter Light Current Current Breakdown Breakdown Power Output Forward Drop Element No. & Spacing Case Type 
Test VCE - 5V, H As Shown VCE - 10V Il - IE- @I,mA @I'/LA 

Condition 100/LA 100 p,A 
symbol Il Min. - 0 5 M' ID BVcEO BVEco Po Min. = 0.5 V, 

Il Max. -. ,n. Po Max. 
Unit mA nA Volts Volts mW Volts Inches 

Min. I, H Max. Min. Min. Min. I I, Max. I, Non-
+.003 Cumulative 

OPA505 O.S 20 100 25 5 I 6 .100 12 
OPE505 .25 50 1.6 50 6 .100 12 
OPB505 1.6-6.4 30 Paired OPA505 and OPE505 - Sensor to Emitter Spacing - .100 12 
OPA50S O.S 20 100 I 25 I 5 I I 1 9 .100 13 
0PE50S .25 50 1.6 50 9 .100 .13 
OPB50S 1.6-6.4 30 Paired OPA50S and OPE508 - Sensor to Emitter Spacing- .100 13 
OPA512 O.S 2Q 100 I ,25 I 5 I I I 14 .2S0 14 
OPE512 .25 50 1.6 50 14 .250 14 
OPB512 1.6-6.4 30 Paired OPA512 and OPE512 - Sensor to Emitter Iacing- .100 14 
OPA51S O.S 20 100 I 25 I 5 I I 20 .OS7 15 
OPE51S .25 50 1.6 50 20 .OS7 15 
OPB51S 1.6-6.4 30 PairedOPA51S and OPE518 - Sensor to Emitter pacing- .100 15 

For Case Types See Vol.2oS22 

eem/1973 See YELLOW St;C-TION for Locl\l Sales and Distributors' Offices Vol.2 0 921 



Vol.2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

OPTRON, INC. 
1201 Tappan Circle 
Carrollton, Texas 75006 
214/242-6571 

PHYSICAL DESCRIPTION 
Case Type 1 

=-0 o_I~~--j r·m., ... -T 

0.050 .. :::- o,(Ill.a
l 
.t .oo~ -.'" . 1 "'-- ' 

..... ' .... I L, I --
003 --I ,LENS 

'.005! . 1· EMITTER CONTACT 
0.084_ 004 J' +005 l' 

0,005 -.000 ,_ 0.102 ~',~~~ 
• ~:~~ AVAILABLE ON REQUEST 

Case Type 2 

Case Type 3 

L r 1.3 MIN 1- ~:~~ ~~i-l ---1 

r .M)~ 
O.010(~O.OOlILEADOIA Lo.4oo.~ 0.082 {!O,0031 OIA 

Case Type 5 

~~~:~~~. 1---""-r0A'-1"'fr-...""~.O'020.t.OO4 
O.060~·~~5 

'-'~j'--+-lL1""'" . -.003 LENS NEGATIVE 

0.084:",: '0.006+.005 TERMINAL' 

-.000 O.l17~'.~ 

Case Type 6 

""~ 

-~ 
," I ",,,.,,.,,,,, 

rr+~-----::-""'" ,1-_---' 
~,----

Case Type 7 

Case Type 8 

Case Type 9 

=IIF==== 
-"~1-'1'\::--i1 

~ ~:;;::: 
\ 
"-m.·""" 

Case Type 10 

['-r'·---------+--""--I •• I '., I 

0r~~1 J.",,", GoA,a'OOt 'HOTO"ETEClo" 

c:::r C=~EG~HV' 

moo",,,,, 'H:~i~!g!~~H~!!!ilffi 

Case Type 11 

Case Type 12 

Case Type 13 

Case Type 14 

or IcqCl 

NOTE, SENSOR SPACING IS 0,100.1 ,003 
NON.cUM, CENTER·TO·CENTER. 

NOTE: SENSOR SPACING IS 0.250.' ,OQ3NON-CUM. C;ENTEA TO-CENTER 

Case Type 15 

,~OTE SEI~SOA SP,\CING IS O_UB1' ,OU3NON-CU.~1 CENTER TO ~ENTER 

Vol.20922 CATALOG PAGES: (Vol.1°301 to 10972) (Vol.20301 to 201196) (Vol.30301 to 301420) eem/1973 



SEC. 4800 • SEMICONDUCTORS (INCL. MOUNTS & HEAT SINKS) 

HEAT SINKS 
Complete in-house fabrication capabilities for 

custom and standard configurations 

I-+++ ........ ~l 
2.6301 900 

H.D.S, 48.3 sq"Jl" 
T.R. 1.1 QC/W 

1----4.795-----'-; 

1105 
H.D.S. 23.9 sq"/l" 
T.R. 2.7°C;W 

• Hole patterns fabricated 
to specific requirements 

• Choice of finish 

Over 100 
standard heat sink 

extrusions 

500 
H.D.S. 16.3 sq"/l" 
T.R. 2.9°C/W 

1647 
H.D.S. 63.6 sq"/l" 
T.R. O.95°C/W 

1611 
H.D.S. 78.0 sq"/i" 
T.R. O.75°C/W III 11111 11111 Iii III II II III II I Iii 

I •. 875· I I 

1200 

r- 3 .... ------1 
1612 ~ 

~xs. 2~V~~I" IIII111 ~IIIIII Lr 
.100 

t~~~::,"" IITffiTWlIlllIlll 
T.R. O.9°C/W 

:~; "'",, 1 Oil Gl III r11 .... T.R. 2.0 ° C/W 

H.D.S. 36.2 sq"/l" 

IIII ""111 rJ II Il';~ "~~"~ 
f-mJ .1-1~1 -

'~rllllfpdU~ Il \:'--"2.250.-i.!'"·250 
1568 

t~:s. 5ur;f~~ !~~s112.0 •• "/1" 

NN"'-+-"'J!lijN 'i T.R. 5.4°C/W 

~31 
1- 5.344 q~.. .06'fF.';~g~ 

r----F •.• 30• 1-Ji1O 1576 . I lit 'to j!l~ 1623 
Jol .... 1I~1~r;~J. _1_.~,~, ... , .. g+! A61 H.D.S.16.2 0 •• "/I" H.O.S. 67.2 •• "/1" ,_. • • • _ _... _ -'- T.R. 3.3 c/w 1305 T.R. 1.0°C/W 

I 4:~5 51 ~:~:s. ~:15S~'f~" 

1~12 
H.D.S. 34.3 sq"/l" 
T,R. 2.6°C/W 

.188 

~llifJ!!lr 
1705 1727 ---g 1.281 

{oo~~ 
H.D.S. 30.7 sq"/l" 
T.R. 2.0°C/W 

I 
·H.D.S. 71.4 sq"/l" 
T.R. O.85°C/W 

H.D.S. = Heat Dissipating 
Suriace in' /in. 

Thermal Resistance n.R.! is 
calculated per 3" section. 

Write for 
6.750 

complete 
listing and 
specifications 

4.5 JOO 1726 

! ~ 

TO~ HEAT SINK DIVISION / PRECISION DIPBRAZE TOR, INC. 

1--------•. 250'---

A subsidiary of Terminal Data Corporation 

14715 Arminta Street, Van Nuys, California • (213) 786-6524 • TWX: 910-495-1746 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vo1.2·923 



Introducing 

D.I.A.L. EEM: 
Your Instant Source of Product Information 

One swift, toll-free call is all it takes. 

Dial 800-645-9200 
Or, in N. Y. State, call 516 - 294-0990 collect. 

Immediately, our technical operators will tell you where 
you can find the products and services you need. They 

will provide you with the name of the supplier in your area, 
and direct you to the appropriate white pages of EEM 

for additional product catalog data. 

This vital information is yours, 
at absolutely no cost. 

It's a service of the EEM System: 
Keeping you better informed. 

United Technical Publications 
645 Stewart Ave., Garden City, N. Y. (516) 248-9700 



SILICON ASSEMBLIES - FEATURING STATE OF THE ART "GLASSIVATED," DIFFUSED, AVALANCHE DIODE CELLS 
AND WELDED CONSTRUCTION 

• CASE 1 

0.2 AMP/25°C 0.5 AMP J 25°C 
2.5Apk 50Apk 
SURGE SURGE 

Trpe No. Case PRY Type No. Case PRY 

IN1731 1 1500 RC1731 1500 

IN1732 1 2000 RCl732 2000 

IN1733 3000 RC1733 3000 

IN1734 5000 RC1734 5000 

SILICON H.V. BRIDGE RECTIFIERS 
1.5 AMP/75°C - 50A SURGE 

PRY 

Type No. 
(Per) 

Element) 

BRHV1502 2000 --7 :0 

BRHV1503 3000 

BRHV1504 4000 

BRHV1505 5000 

BRHV1506 6000 

--..," 

CASE 3 

1.0 AMP/55°C 
50Apk 
SURGE 

Type No. Case PRY Type No. Case 

RC5482 3 2000 IN5482 

RC5483 3 3000 IN5483 

RC5484 3 . 4000 IN5484 3 

RC5485 3 5000 IN5485 3 5000 

SILICON TUBE RETRO - FIT RECTIFIERS 
HVKll09/866 HVKlll0/872 
0.5 AMP/55°C 1.25 AMP/55°C 
SOApk Surge 60Apk Surge 

10,OOOVpk/PRY 10,OOOVpk/PRV 

.. -'" " . 

Type No. Case PRY Type No. Case PRY 

RC5477 2 5000 IN5477 2 5000 

RC5478 2 6000 IN5478 2 6000 

RC5479 2 7000 IN5479 7000 

RC5480 2 8000 IN5480 8000 

RC5481 2 10,000 IN5481 2 10,000 

SILICON INTEGRAL CONTROLLED BRIDGE 
RECTIFIERS 

3 AMP/40°C 
20Apk Surge 

Type No. PRY 

BCS300.5 50 

BCS301 100 

BCS302 200 

BCS304 400 

SELENIUM ASSEMBLIES - FEATURING "NON·BARRIER" I "NON·AGING" CELL STRUCTURES 

SELENIUM H.V. RECTIFIERS BRIDGE RECTIFIERS FOR SOLENOID, MOTOR, 
a W!lli'. RELAY & BATTERY CHARGER APPLICATIONS 

-------~~-=--.".,Di,...m-en-s:-ion-s--!CASE~~SE 2 
'Max. D.C. 

Type 'PRY Output In Inches 
No. Vpk MAde Length Diam. Max. DC Approximate 

303-248 8000 1.5 2Y,. .200 Type I'utput Dimensions 

303-351 10,000 4.0 2ti. .225 . No .. Case MAde (In Inches) 

303-541 15,000 1.5 23/4 .200 301-173 2 33 120 '14 x '/4 X '/4 

303-347 15,000 4.0 2'~. .225 301-267 2 33 160 3", x '14 X 3fa 

303-539 20,000 1.5 23/4 .283 301-172 2 33 200 3", X 3/8 X 3/8 

303-356 25,000 4.0 4'18 .225 302-137 130 100 %x%xY" 

*Sine Wave Resistive Load. 302-235 250 80 % x 5", X y" 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices 

ASSEMBLIES FOR 
COLOR TV APPLICATIONS 

VOLTAGE MULTIPLIERS 

Vol.2·925 



ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

SEMTECH 
CORPORATION 652 Mitchell Road, Newbury Park, California 91320 (805) 498·2111, (213) 628·5392 / TWX: 910·336·1264 

METOXILITE SILICON RECTIFIERS - ~LSO AVAILABLE.TO NEW MSFC/NASA AND 
MILITARY SPECIFICATIONS (JAN & TX) 

200 TO 1000 VOLTS 
LOW REVERSE LEAkAGE 
SOLID INTERNAL CONSTRUCTION 
SUPERIOR THERMAL SHOCK RESISTANCE 
FOR NEW PACKAGING DESIGN 

A multi·purpose, high current axial lead 
silicon rectifier, ideally suited tc;> maximize 
small electronic package designs. Metox
ilite (fused metal oxides) is fused to the 
metallurgically bonded junction/tungsten' 
pin assembly forming a "tough" subminia· 
ture package. Hermetically sealed and de· 

MEDIUM RECOVERY (t,,) 2 MICROSECONDS 

S2M 200 140 200 1000 750 1.2 I 25 10 50 2 1 
S4M 400 280 400 1000 750 1.2 1 25 10 50 2 1 
S6M 600 420 600 1000 750 1.2 1 25 10 50 2 1 
S8M 800 560 800 1000 750 1.2 1 25 10 50 2 1 
SOM 1000 700 1000 1000 750 1.2 I 25 10 50 2 1 

TECHNICAL BULLETIN R69 

FAST RECOVERY NANOSECOND REVERSE RECOVERY 

S2F 200 140 200 1000 750 1.2 I 25 6 25 .150 100 
S4F 400 280 400 1000 750 1.2 I 25 6 25 .150 100 
S6F 600 420 600 1000 750 1.2 1 25 6 25 .250 175 
S8F 800 560 800 1000 750 1.2 1 25 6 25 .300 200 
SOF 1000 700 1000 1000 750 1.2 I 25 6 25 .500 250 

. TECHNICAL BULLETIN R68 
Operating and storage temperature <D Recovery conditions: 0.5 amp forward current to 1.0 amp reverse current 
-193.8°C to +200oC Recovery time measured when rectifier recovers to.25 amp. 

(IN) TYPE 

MEDIUM RECOVERY (t,,) 2 MICROSECONDS 
IN5614 200 200 1.0 0.5 25 1.2 10 50 2 1 21 38 
IN5616 400 400 1.0 0.5 25 1.2 10 50 2 I 21 38 
IN5618 600 600 1.0 0.5 25 1.2 10 50 2 I 21 38 
IN5620 800 800 1.0 0.5 25 1.2 10 50 2 I 21 38 
IN5622 1000 1000 1.0 0.5 25 J.2 10 50 2 1 21 38 

signed to meet stringent temperature 
cycling, humidity and other environmental 
requirements per MIL·STD·750A. A general 
purpose rectifier for use in military, space, 
industrial and consumer product applica· 
tions, such as: power supplies, AC to DC 
converters and control circuits. 

1 AMP 55°C/NO HEAT SINK 
3 AMP/MIL STANDARD 750 

METOXILITE 

TUNGSTAlOID 

SiliCON JUNCTION 

TUNGSTALOID 

SilVER LEAD 

lEAD MATERIAL: 99.9% PURE SILVER 

IN ACCORDANCE WITH MIL·S·13282A. GRADE A 

THERMAL IMPEDANCE = 133 0 C/W/IN. 

TECHN ICAL BULLETI N R76 

FAST RECOVERY NANOSECOND REVERSE RECOVERY 

IN5615 200 200 1.0 0.5 25 1.2 6 25 .150 .100 21 38 
IN5617 400 400 1.0 0.5 25 1.2 6 25 .150 .100 21 38 
IN5619 600 600 1.0 0.5 25 1.2 6 25 .250 .175 21 38 
IN5621 800 800 l.O 0.5 25 1.2 '6 25 .300 .200 21 38 
IN5623 1000 1000 1.0 0.5 25 1.2 6 25 .500 .250 21 38 

TECHNICAL BULLETIN R77 
All temperatures are local ambient. 250C unless otherwise specified. 
NOTES: <D Types IN5614. Ifi. 18. 20. 22 available in accordance with MIL.S.19500/427 (EL). 

Types IN5615. 17. 19. 21. 23 available in accordance with Mll·S·19500/429 (EL). 
® The 1.0 amp rating @ 550C requires no heat sinking. special mounting. or forced air across the 

body of the device. . . 
CD Recovery conditions: 0.5 amp forward curien! to -1.0 amp reverse current recovery time measured 

when rectifier recovers to -.25 amp. See Semtech Applications note and test procedure for details. 
Operating and Storage Temperature -193.8o C to +200 o C 

For all types on this page: THERMAL RESISTANCE from junction to heat sink eJl 
length of lead from body to heat sink .375 inches. 

38°C/W with (d) 

'lEAD DIAMETER UNCONTROLLED IN THIS AREA 

Semtech reserves the right to change 
specifications without notice. 

Vol.2·926 CATALOG PAGES: (VoI.1·301 to 1·9721 .(VoI.2·301 to 2·119B) (VoI.3·301 to 3·1420) eem/1973 



SEC. 4800 • SEMICONDUCTORS (INCL. MOUNTS & HEAT SINKS) 

SEMTECH 
CORPORATION 652 Mitchell Road, Newbury Park, California 91320 (805) 498·2111, (213) 628·5392 / TWX: 910·336·1264 

METOXILITE SILICON RECTIFIERS 

HIGH CURRENT AXIAL LEADS 3 AMP 55°C/NO HEAT SINK 
6 AMP/MIL STANDARD 750 

MEDIUM RECOVERY (t,,) 2 MICROSECONDS 

3SM2 200 140 200 3 2 1.0 1 20 25 

3SM4 400 280 400 3 2 1.0 1 20 -25 

3SM6 600 420 600 3 '2 1.0 1 20 25 
3SM8 800 560 800 3 2 1.1 1 20 25 
3SMO 1000 700 1000 3 2 1.1 1 20 25 

TECHNICAL BULLETIN R67 

FAST RECOVERY NANOSECOND REVERSE RECOVERY 

LO·VF FAST RECOVERY (t,,) 100 NANOSECONDS 

TECHNICAL BULLETIN R93 

150 2 1 
150 2 1 
150 2 1 
150 2 1 
150 2 1 

200 C/W with (d) 

(IN) TYPE 
MEDIUM RECOVERY (t,,) 2 MICROSECONDS 

IN5550 200 140 200 3 2 1.0 1 20 25 150 2 1 

IN5551 400 280 400 3 2 1.0 1 20 25 150 2 1 

IN5552 600 420 600 3 2 1.0 1 20 25 150 2 1 

IN5553 800 560 800 3 2 1.1 I 20 25 150 2 1 

IN5554 1000 700 1000 3 2 1.1 1 20 25 150 2 1 

TECHNICAL BULLETIN R78 

FAST RECOVERY NANOSECOND REVERSE RECOVERY 

IN5415 50 35 50 3 2 1.1 1 20 25 150 .150 .100 
IN5416 100 70 100 3 2 1.1 1 20 25 150 .150 .100 
IN5417 200 140 200 3 2 1.1 1 20 25 150 .150 .IQO 
IN5418 400 280 400 3 2 1.1 1 20 25 150 .150 .100 
IN5419 500 350 500 3 2 1.1 1 20 25 150 .250 .200 

All temperatures are local ambient, 250C unless otherwise specified. TECHNICAL BULLETIN R79 

NOTES: <D Types IN5550·54 available in accordance with MIL·S·19500/420 (USAF). 
Types IN5415·19 available in accordance with MIL·S·19500/411 (ELl. 

® Recovery conditions: 0.5 amp forward current to 1.0 amp reverse curr'll1t. 
Recovery time measured when rectifier recovers to .25 amp. 

The 3 amp rating @ 550C requires no heat sinking, special mounting, or forced air across the 
body of the device. 
Operating and storage temperature -193.8°C to + 200°C. 

METOXILITE 

SILVER 
LEAD 

TUNGSTALO ID 

METOXILITE 

SILICON' 
JUNCTION 

TUNGSTALOID 

LEAD MATERIAL: 99.9% PURE SILVER 
IN ACCORDANCE WITH MIL·S·13282A, GRADE A 
THERMAL IMPEDANCE"" 80 oC/W/IN. 

T 
.040 ± .002 

DIA. 

'LEAD DIA. 
UNCONTROLLED 
IN THIS AREA 

Semtech reserves the right to change specifications without notice. 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2 0 927 



Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

SEMTECH 
CORPORATION 652 Mitchell Road, Newbury Park, Cailfornia 91320 (805) 498-2111, (213) 628-5392 / TWX: 910-336-1264 

METOXILITE to-CURRENT SILICON RECTIFIERS 
Metoxilite is Semtech's new multipurpose high current axial lead silicon rectifier, ideally 
suited for small electronic package design. Through utilization of new design and manu
facturing techniques, the Metoxilite device provides the ultimate in hermeticity and 

, ruggedness. The metal oxides which form t~e outer case material are fused directly to the 

high temperature metallurgically bonded assembly. The Metoxilite device exceeds environ
mental requirements of current military and space program specifications. A general purpose 
rectifier suitable for all applications. 

MEDIUM RECOVERY (t .. ) 2 MICROSECONDS 

TECHNICAL BULLETIN R99 

FAST RECOVERY 

F1 100 100 0.5 .250 15 1.1 3 12.5 150 100 
F2 200 200 0.5 .250 15 1.1 3 12.5 150 100 
F4 400 400 0.5 .250 15 1.1 3 12.5 150 100 

~ F5 500 500 0.5 .250 15 1.1 3 12.5 150 100 

TECHNICAL BULLETIN R100 

(IN) TYPE 

1N645 225 275 0.5 0.2 15 1.0 5 25 2 
1N646 aoo 360 0.5 0.2 15 1.0 5 25 2 
IN647 400 • 480 0.5 0.2 20 1.0 5 25 2 
1N648 500 600 0.5 0.2 20 1.0 5 25 2 
1N649 600 720 0.5 0.2 25 1.0 5 25 2 

TECHNICAL BULLETIN R101 

All temperatures are local ambient, 25°C unless otherwise specifie~. 

NOTES: 1 RecoverY Conditions: 0.5 amp forward current to -1.0 amp reverse current. Recovery time measured when 
rectifier recovers to - .25 amp. See Semtech Applicatioriil note and test procedure for details. 

operating and storage Temperature -193.8°C to + 2000 1:. 

LEAD MATERIAL: 99.9% PURE SILVER IN 
ACCORDANCE WITH MIL-S-13282A, GRADE A 

"Lead diameter 
ilncontrolled in 
this area. 

Semtech reserves the right to change 
speCifications without notice . 

Vol.2·928 CATALOG PAGES: (Vol.1·301 to 1-972) (Vol.2·301 to 2·1198) (Vol.3·301 to 3·1420) .. m/1973 



SEC. 4800 0 SEMICONDUCTORS (INCL. MOUNTS & HEAT SINKS) 

SEMTECH 
CORPORATION 652 Mitchell Road. Newbury Park, California 91320 (805) 498-2111, (213) 628-5392 / TWX: 910-336-1264 

METOXILITE LOW DYNAMIC IMPEDANCE 
SILICON VOLTAGE REGULATORS 
RADIATION RESISTANT 

METOXILITE 

TUNGSTALOID 

SILICON JUNCTION 

TUNGSTALOID 

SILVER LEAD 

This new series of devices offers significantly lower dynamic impedance when compared 

at the same operating current to those presently available. For a given dynamic impedance 

requirement, these regulator diodes can be operated at a lower bias current. Regulation, 

ripple reduction and efficiency will be improved when these devices are used as regulators. 

Cased in Metoxilite; they provide the ultimate in hermeticity and ruggedness. The metal 

oxides which form the outer case are fused directly to the high temperature metallurgically 

bonded assembly. This Metoxilite device exceeds requirements of current military and 

space program specifications. LEAD MATERIAL: 99_9% PURE SILVER IN 
ACCORDANCE WITH MIL-S-13282A, GRADE A 
THERMAL IMPEDANCE = 133°C/W/IN_ 

SX6_8 
SX7.5 
SX8.2 
SX9.1 
SXI0 
SXll 
SX12 
SX13 
SX15 
SXl6 
SX18 
SX20 
SX22 
SX24 
SX27 
SX30 
SX33 
SX36 
SX39 
SX43 
SX47 
SX51 
SX56 
SX62 
SX68 
SX75 
SX82 
SX91 
SX100 
SX110 
SX120 

6.8 
7.5 
8.2 
9.1 

10 
11 
12 
13 
15 
16 
18 
20 
22 
24 
27 
30 
33 
36 
39 
43 
47 
51 
56 
62 
68 
75 
82 
91 

100 
110 
120 

6.46 
7.13 
7.79 
8.65 
9.50 

10.45 
11.40 
12.35 
14.25 
15.20 
17.10 
19.0 
20.9 
22.8 
25.7 
28.5 
31.4 
34.2 
37.1 
40.9 
44.7 
48.5 
53.2 
58.9 
64.6 
71.3 
77.9 
86.5 
95.0 

104.5 
114.0 

7.14 
7.87 
8.61 
9.55 

10.50 
11.55 
12.60 
13.65 
15.75 
16.80 
18.90 
21.0 
23.1 
25.2 
28.3 
31.5 
34.6 
37.8 
40.9 
45.1 
49.3 
53.5 
58.8 
65.1 
71.4 
78.7 
86.1 
95.5 

105.0 
115.0 
126.0 

175 
175 
150 
150 
125 
125 
100 
100 

75 
75 
65 
65 
50 
50 
50 
40 
40 
30 
30 
30 
25 
25 
20 
20 
20 
20 
15 
15 
12 
12 
10 

.75 

.75 

.75 
1.0 
1.5 
1.5 
1.5 
2.0 
2.5 
2.5 
2.5 
2.5 
2.5 
3.0 
3.0 
3 
4 
5 
5 
6 
7 
8 
9 

10 
15 
20 
30 
35 
40 
55 
70 

'The voltage parameters specified are ·for the 5 watt rating 

110 
100 

95 
82 
75 
68 
62 
58 
50 
46 
42 
37 
34 
31 
28 
25 
20 
20 
20 
15 
15 
15 
10 
10 
10 
10 
10 
8 
5 
5 
5 

1.0 
1.0 
1.0 
1.5 
2.0 
2.0 
2.0 
2.5 
3.5 
3.5 
3.5 
3.5 
3.5 
4.0 
4.0 
6 
7 
7 
8 
9 

10 
11 
12 
15 
30 
35 
40 
50 
60 

100 
200 

METOXILITE RADIATION RESISTANT RECTIFIERS 

Rl 

R2 

R3 

R4 

100 

200 

300 

400 

70 

140 

210 

280 

100 

200 

300 

400 

1000 

1000 

1000 

1000 

Operating and Storage Temperature -193.80 C +200oC 

1.2 

1.2 

1.2 

1.2 

37 
34 
31 
28 
25 
23 
21 
19 
17 
15.5 
14.0 
12.5 
11.5 
10.5 

1.0 

1.0 

1.0 

1.0 

9.5 
8.5 
7.5 
7.0 
6.5 
6.0 
5.5 
5.0 
4.5 
4.0 
3.7 
3.3 
3.0 
2.8 
2.5 
2.5 
2.0 

(1) Recovery Conditions are: 0.5 amps forward to 1.0 amps reverse. Recovery measured when 
rectifier recovers to - 0.25 amps. 

1.5 
1.5 
1.5 
2.0 
2.5 
2.5 
2.5 
3.0 
4.0 
4.0 
4.0 
4.0 
4.0 
5.0 
5.0 

11 
12 
13 
14 
15 
18 
20 
22 
25 
45 
65 
90 

125 
150 
200 
250 

25 

25 

25 

25 

5.2 
5.7 
6.2 
6.9 
7.6 
8.4 
9.1 
9.9 

11.4 
12.2 
13.7 
15.2 
16.7 
18.2 
20.6 
22.8 
25.1 
27.4 
29.7 
32.7 
35.8 
38.8 
42.6 
47.1 
51.7 
56.0 
62.2 
69.2 
76.0 
83.6 
91.2 

5 

5 

5 

5 

150 .05 700 
100 .06 630 

50 .06 580 
25 .06 520 
25 .07 475 
10 .07 430 
10 .07 395 
10 .08 365 
5 .08 315 
5 .08 294 
5 .085 264 
2 .085 237 
2 .085 216 
2 .09 198 
2 .09 176 
2 .09 158 
2 .035 144 
2 .095 132 
2 .095 132 
2 .095 110 
2 .095 100 
2 .095 92 
2 .095 84 
2 .100 76 
2 .100 70 
2 .100 63 
2 .100 58 
2 .100 52.5 
2 .100 47.5 
2 .100 43 
2 .100 39.5 

TECHNICAL BULLETIN Xl 

25 .300 

25 .300 

25 

25 

.300 

1.0 

1.10 r~ 0.90 .040 ±.002 
DIA. 

~.~ 
n~ 

1.10 
ii:9o 

I 
1 I DIA . .:.!.!Q. 

IJ .065 

'LEAD DIAMETER 
UNCONTROLLED IN THIS AREA 

I 
IDIA.~ 

TECHN!CAL BULLETIN R98 

iJ .055 

Semtech reserves the right to change 
specifications without notice. 
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Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

SEMTECH 
CORPORATION 652 Mitchell Road, Newbury Park, California 91320 (805) 498-2111, (213) 628-5392 / TWX: 910-336-1264 

JAN TYPE SILICON RECTIFIERS 
Semtech Corporation provides a multipurpose Hermetic Seal 
Silicon Rectifier incorporating advance design and engineer
ing techniques never before available to the electronics 
industry at a nominal cost This new rectifier utilizes solid 
internal construction with a package combining high mechan
ical strength, superior thermal shock resistance, rugged 

GENERAL PURPOSE MIL-S-19500/286C including TX and TXV 

JAN IN4245 200 140 200 1000 300 

JAN IN4246 400 280 400 1000 300 

JAN IN4247 600 420 600 1000 300 

JAN IN4248 800 560 800 1000 300 

JAN 1N4249 1000 700 1000 1000 300 

hermetic seal, high dielectric strength and excellent thermal 
conductivity properties. 

REFER TO INFORMATION ON METOXILITE SILICON REC
TIFIERS FOR DEVICES THAT ARE AVAILABLE TO NEW 
MSFC/NASA AND MILITARY SPECIFICATIONS. (PAGE 7) 

NOTE: 1 T" 2 I'sec. 

1.3 150 25 50 100,000 

1_3 150 25 50 100,000 

1.3 150 25 50 100,000 

1.3 150 25 50 70,000 

1.3 150 25 50 70,000 

'TA = + 150°C if (surge = 10 Adc) 10 surges of 8.0 msec duration each, at intervals of 1 minute. 10 = 300 mAdc. TECHNICAL BULLETIN R90 

1 Recovery conditions: 0.5 amp forward current to 1.0 amp reverse current 
Recovery time· measured when rectifier recovers to .25 amps. 

FAST RECOVERY MIL-S·1950013598 (USAF) including TX 

JAN 1N4942 200 220 1.0 .75 1.3 1.0 200 

JAN 1N4944 400 440 1.0 .75 1.3 1.0 200 

JAN 1N4946 600 660 1.0 .75 1.3 1.0 200 

JAN 1N4947 800 880 1.0 _75 1.3 1.0 200 

JAN 1N4948 1000 1100 1.0 .75 1.3 1.0 200 

2 10 surges, 1 surge/minute superimposed on 10 = 750mA. 
1 Recovery conditions: 0.5 amp forward current to 1.0 amp reverse current 

Recovery time· measured when rectifier recovers to .25 amps. 

supplied to MIL-S·19500/279A including TX. 

JAN IN3611 240 200 1000 300 1.1 

JAN IN3612 480 400 1000 300 1.1 

JAN IN3613 720 600 1000 300 1.1 

JAN IN3614 920 800 1000 300 1.1 

JAN IN3957 1150 1000 1000 300 1.1 

All temperatures are local ambient, 25°C unless otherwise specified. 

Operating Ambient Temperature - 65°(: to + 175°C 

Storage Temperature - 65° to + 200°C 

Barometric Pressure, Reduced 8 mm Hg - 1N3611, 1N3612 and 1N3613; 54 mm Hg -lN3614; 87 mm Hg - IN3957. 

*TA = + 150°C if (surge = 30 Adc) 10 surges of 8.0 msec duration each, at intervals of 1 minute. 10= 300 mAdc_ 

45 

35 

25 

20 

15 

Vol.2·930 CATALOG PAGES: (Vol.1·301 to 1·972) (1101.2·301 to 2·1196) (VoI.3·301 to 3·1420) 

6 

6 

6 

15 

15 

15 

15 

15 

TECHNICAL 

300 

300 

300 

300 

300 

150 

150 

250 

250 

500 

BULLETIN R89 

30 

30 

30 

30 

30 

TECHNICAL BULLETIN R40 

Semtech reserves the right to change 
specifications without notice. 

eem/1973 



SEC. 4800 0 SEMICONDUCTORS (lNCL. MOUNTS & HEAT SINKS) 

SEMTECH 
CORPORA TlON 652 Mitchell Road, Newbury Park, California 91320 (805) 498-2111, (213) 628-5392 / TWX: 910-336-1264 

SEMTECH METOXILITE SUB-MINIATURE HIGH VOLTAGE SILICON RECTIFIERS 
Available in Metoxilite, Semtech's new sub-miniature multi

purpose high voltage axial lead silicon rectifier, ideally suited 

for small electronic package design. The Metoxilite device 

exceeds environmental requirements of current military and 

space program specifications. 

MEDIUM RECOVERY 

SM20 2000 1400 2000 

SM25 2500 1750 2500 

SM30 3000 2100 3000 

FAST RECOVERY 

S15F 1500 1050 1500 

S20F 2000 1400 2000 

S25F 2500 1750 2500 

'Reverse Recovery (Trr) Conditions. 

50 MA forward current to 100 MA reverse current. 

Recovery time measured when rectifier recovers to 25 MA. 

Operating Temperature -65°C to +175°C 

Storage Temperature -193.8°C to + 2000 C 

JAN can be supplied to meet MIL·S·19500/279A 

1N3643 1000 700 

IN3644 1500 1050 

IN3645 2000 1400 

IN3646 2500 1750 

1N3647 3000 2100 

Operating Temperature -65°C to + 175°C 

Storage Temperature -193.8°C to + 200 0 C 

1000 

1500 

2000 

2500 

3000 

Altitude Operation (Barometric Pressure Reduced) 40,000 ft. 

250 150 

250 150 

250 150 

250 150 

250 150 

250 150 

250 150 

250 150 

250 150 

250 150 

250 150 

50 

50 

50 

50 

50 

50 

-

-

-
-

-

3.5 

3.5 

3.5 

4.0 

4.0 

4.0 

3.5 

3.5 

3.5 

3.5 

3.5 

LEAD MATERIAL: 99.9% PURE SILVER IN 
ACCORDANCE WITH MIL-S·13282A, GRADE A 

.215 
.031 :!: .002 • :IOO' DIA .. 110 

, DIA'l ,~-;-__ ~65 --, 
1--- 1c1.5-------I r.== 1.25_---1 

1.00 1.00 

'LEAD DIAMETER UNCONTROLLED IN THIS AREA 

1 25 

1 25 

1 25 

1 25 

1 25 

1 25 

1 20 

1 20 

1 20 

1 20 

1 20 

2.5 10 

2.5 10 

2.5 10 

TECHNICAL BULLETIN R94 

2.5 10 300 ns 

2.5 10 300 ns 

2.5 10 300 ns 

TECHNICAL BULLETIN R95 

2.5 14 -

2.5 14 -
2.5 14 -

2.5 14 -
2.5 14 -

TECHNICAL BULLETIN R55 

Semtech reserves the right to change 
specifications without notice. 
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SEMTECH 
CORPORATION 652 Mitchell Road, Newbury Park, California 91320 (805) 498-2111, (213) 628-5392 / TWX: 910-336-1264 

"MINISTAC" HIGH VOLTAGE SILICON RECTIFIERS 
Semtech offers "Ministac" a sub-miniature multipurpose high voltage silicon rectifier. 
Cylindrical in design with insulated case and silver leads for simple handling and installation. 
Better electrical characteristics obtained by Semtech's unique construction_ Hermetically 
sealed and designed to meet requirements of military, industrial and consumer-product 
applications, Ideally suited for low current high voltage applications and multiplier circuits_ 

METOXLITE MEDIUM RECOVERY (OUTLINE 011 

@125MA 

M20 2000 5 125 67 10 .100 7.0 7 1.25 2000 2.0 

M30 3000 5 125 67 10 .100 7.0 7 1.25 2000 2.0 

M40 4000 5 125 67 10 .100 7.0 7 1.25 2000 2_0 

M50 5000 5 125 67 10 .250 10.0 7 1.25 2000 2.0 

LEAD MATERIAL: 99.9% PURE SILVER IN 
ACCORDANCE WITH MIL-S-13282A. GRADE A 

1 Recovery conditions: 50 MA forward current to 100 MA reverse current. 
Recovery time· measured when rectifier recovers to 25 MA. 
Operating and storage Temperature -193.8°C to +200oC 

TECHNICAL BULLETIN 
R96 .021 :!: .002 . .~!~. DIA. Jll.O.. 

DIA'l ,"0-11.19011::::0'", :ll5O -. 

METOXILITE FAST RECOVERY NANOSECOND REVERSE RECOVERY (OUTLINE Dl) 

@ 100 MA 

F15 1500 5 100 50 5 .100 7.0 

F20 2000 5 100 50 5 .100 7.0 

F25 2500 5 100 50 5 .100 7.0 

F30 3000 5 100 50 5 .250 10.0 

1 Recovery conditions: 50 MA forward current to 100 MA reverse current. 
Recovery time measured when rectifier recovers to 25 MA.I. 
Operating and Storage Temperature -193.8°C to + 200°C 

"SEMPAC" . MEDIUM RECOVERY (OUTLINE D2) 

@10MA 

SCM30 3000 15 10 5 0 

SCM40 4000 15 10 5 0 

SCM50 5000 15 10 5 0 

SCM60 6000 15 10 5 0 

SCM70 7000 15 10 5 0 

.100 

_100 

.100 

.100 

.100 

.. 
1 Recovery conditions: 5 MA forward current to 10 MA reverse current. 

Recovery time· measured when rectifier recovers to 2.5 MA. 
Operating and Storage Temperature -55°C to +150oC 

"SEMPAC" FAST RECOVERYmuTLINE 02) 

@10MA 

SFM30 3000 15 10 5 0 

SFM40 4000 15 10 5 0 

SFM50 5000 15 10 5 0 

SFM60 6000 15 10 5 0 

SFM70 7000 15 10 5 0 

.100 

.100 

.100 

.100 

.100 

.. 
Recovery conditions: 5 MA forward current to 10 MA reverse current. 
Recovery time measured when rectifier recovers to 2.5' MA. 
Operating and storage Temperature - 55°C to + 1500C 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2_0 

2.0 

2.0 

5 1.25 250 2.0 

5 1.25 250 2.0 

5 1.25 250 2.0 

5 1.25 250 2.0 

TECHNICAL BULLETIN R97 

2 .100 500 1.0 

2 .100 500 1.0 

2 _100 500 1.0 

2 .100 500 1.0 

2 .100 500 1.0 

TECHNICAL BULLETIN R62 

2 .100 100 1.0 

2 .100 100 1.0 

2 .100 150 1.0 

2 .100 250 1.0 

2 .100 250 1.0 

TECHN ICAL BULLETIN R61 

1.25 ~1.25-=': 
1.00 1.00 

OUTLINE 01 

SOLID 
SILVER 
LEADS 

.400 
r±·02~ 

.020 ± .003 I ~I 

l . I I .120 ±.002 

1.25 MIN .. ~ 

OUTLINE 02 

Semtech reserves the right to change 
specifications without notice. 
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SEC. 4800 0 SEMICONDUCTORS (lNCL. MOUNTS & HEAT SINKS) 

SEMTECH 
CORPORATION 652 Mitchell Road, Newbury Park, California 91320 (805) 498-2111, (213) 628-5392 / TWX: 910-336-1264 

"ALPAC'~ SILICON BRIDGE RECTIFIERS 
Semtech Corporation introduces "ALPAC" a complete line of Single Phase Silicon Bridge 
Rectifier circuits. Designed in Aluminum Cases to provide maximum thermal conductivity 
and simple installation_ "ALPAC" universal terminals, insulated from case, provide a 3 way 
electrical connection: fast disconnect, wire wrap around and hole wire insert for soldering. 
Internally the device utilizes the Semtech high performance solid double heat sink junc
tions designed for mechanical strength and eliminating the use of solders for improved 
reliability. The bridges are designed for utilization in power supplies, AC to DC converters 
and motor control circuits. 

SCBA05 50 35 25 18.5 12.5 6.0 5.0 3.0 
SCBAI 100 70 25 18.5 12.5 6.0 5.0 3.0 
SCBA2 200 140 25 18.5 12.5 6.0 5.0 3.0 
SCBA3 300 210 25 18.5 12.5 6.0 5.0 3.0 
SCBM 400 280 25 18.5 12.5 6.0 5.0 3.0 
SCBA6 600 420 25 18.5 12.5 6.0 5.0 3.0 

Maximum thermal Impedance lunctlon to mounting surface 1.5 0 C/Watt. 
Maximum operating and storage temperature -55 0 C to +150 0 C. 

150 
150 
150 
150 
150 
150 

75 1.0 5 100 MB3 
75 1.0 5 100 MB3 
75 1.0 5 100 MB3 
75 1.0 5 100 MB3 
75 1.0 5 100 MB3 
75 1.0 5 100 MB3 

ALSO AVAILABLE IN FAST RECOVERY 
TECH BULLETIN MB15 

"ALPAC" DOUBLERS AND CENTER TAPS AVAILABLE IN FAST RECOVERY 
TECH BULLETIN MB17 & 18 

Semtech Corporation introduces "Alpac," a series of Doublers and Center taps, Rectifier 
circuits. Designed in Aluminum Cases to provide maximum thermal conductivity and simple 
installation. "AI pac" terminals are insulated from case. The Universal Terminals provide a 
3 way electrical connection: fast disconnect, wire wrap around and hole wire insert for 
soldering. Internally the device utilizes the Semtech high performance solid double heat 
sink junctions. • 
The devices are designed to replace stud rectifiers and provide .simple, economical and 
reliable packaging. 

SCDA05 50 35 15 10 5 5 4 2.5 150 75 1.0 5 100 MB4 
SCPA05 50 35 15 10 5 5 4 2.5 150 75 1.0 5 100 MB4 
SCNA05 50 35 15 10 5 5 4 2.5 150 75 1.0 5 100 MB4 
SCDA1 100 70 15 10 5 5 4 2.5 150 75 1.0 5 100 MB4 
SCPAI 100 70 15 10 5 5 4 2.5 150 75 1.0 5 100 MB4 
SCNAI 100 70 15 10 5 5 4 2.5 150 75 1.0 5 100 MB4 
SCDA2 200 140 15 10 5 5 4 2.5 150 75 1.0 5 100 MB4 
SCPA2 200 140 15 10 5 5 4 2.5 150 75 1.0 5 100 MB4 
SCNA2 200 140 15 10 5 5 4 2.5 150 75 1.0 5 100 MB4 
SCDA3 300 210 15 10 5 5 4 2.5 150 75 1.0 5 100 MB4 
SCPA3 300 210 15 10 5 5 4 2.5 150 75 1.0 5 100 MB4 
SCNA3 300 210 15 10 5 5 4 2.5 150 75 1.0 5 100 MB4 
SCDM 400 280 15 10 5 5 4 2.5 150 75 1.0 5 100 MB4 
SCPM 400 280 15 10 5 5 4 2.5 150 75 1.0 5 100 MB4 
SCNM 400 280 15 10 5 5 4 2.5 150 75 1.0 5 100 MB4 
SCDA6 600 420 15 10 5 5 4 2.5 150 75 1.0 5 100 MB4 
SCPA6 600 420 15 10 5 5 4 2.5 150 75 1.0 5 100 MB4 
SCNA6 600 420 15 10 5 5 4 2.5 150 75 1.0 5 100 MB4 

+A_ 
V 

.169DIA. 

TERMINAL DETAIL 

[
.312 
.250 

_t·031-j 450 TYP. 

TTl5s -- ,---' _~070 DIA. I 28iJT' '-, - DEPRESSION 
312l -- ,.109 .003 DEEP 

. ~ -'- •. EACH SIDE 

.046 .093 DIA. THRU 

TERMINAL ORIENTATION 

fiCPA 

nCNA nCDA + - ~ 

+ -
AC AC AC AC 

0 0 
A" 

-r +: 
~" .. 

I - .:.~ AC' 

"6" 
-I. 

AC 
Maximum thermal Impedance luncllon to mounting surface 5.0oC/Watt_ 0 
Maximum open,ting and storage temperature -55 0 C to + 150o C_ Semtech reserves the right to change specifications without notice. 

~C 

0 0 
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SEMTECH 
CORPORATION 652 Mitchell Road, Newbury Park, California 91320 (805) 498-2111, (213) 628-5392 I TWX: 910-336-1264 

"CUPAC" 150 SILICON POWER RECTIFIERS 
Semtech Corporation introduces "CuPac" 150, a new series of high current silicon 
rectifiers with fast recovery characteristics. OFHC** insert base and stud allow the 
internal "Metoxilite" rectifiers to be heat sunk from cathode, an6de or both. The 
secondary Diallyl Phthalate case provides a long external leakage path necessary for 
P.I.V. to 600 volts. 
This series has been specifically designed for high frequency, high power industrial, 
military and space applications. 

FAST RECOVERY (t,,) 200 NANOSECONDS MEDIUM RECOVERY (t,,) 2 MICROSECONDS 
(600 VOLTS, Irr 400 ns) 

25 
25 
25 
25 
25 

For reverse polarity, add "R"-after Type No. 

SCSM05 
SCSMI 
SCSM2 
SCSM4 
SCSM6 

50 1.22 1.17 
100 1.22 1.17 
200 1.22 1.17 
400 1.22 1.17 
600 1.22 1.17 

"CUPAC" also available in DOUBLERS and CENTER TAPS, 3-PHASE '12 WAVE BRIDGE TECHNICAL BULLETIN R75 
• VF is measured at pulse IF duration = 1.0 millisecond. 

DOUBLERS AND CENTER TAPS 
FAST RECOVERY (t,,) 200 NANOSECONDS 
(600 VOLTS, trr 400 ns) 

SCSDF05 50 1.4 1.35 13 
SCSPF05 50 1.4 1.35 13 
SCSNF05 50 1.4 1.35 13 
SCSDFl 100 1.4 1.35 13 
SCSPF! 100 1.4 1.35 13 
SCSNFl 100 1.4 1.35 13 
SCSDF2 200 1.4 1.35 13 
SCSPF2 200 1.4 1.35 13 
SCSNF2 200 1.4 1.35 13 
SCSDF4 400 1.4 1.35 13 
SCSPF4 400 1.4 1.35 13 
SCSNF4 400 1.4 1.35 13 
SCSDF6 600 1.4 1.35 13 
SCSPF6 600 1.4 1.35 13 
SCSNF6 600 1.4 1.35 13 

500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 

'Maximum Operating & Storage Temperature -55 D C to 
+150 D C. 

~5_'fotir;c~ol~~" 
"OFHC-Oxygen Free Hard Copper 

• VF is measured at pulse IF duration = 1.0 millisecond. 

3·PHASE 1h WAVE BRIDGE 

MEDIUM RECOVERY (t,,) 2 MICROSECONDS 

SCSDM05 50 1.22 1.17 13 500 
SCSPM05 50 1.22 1.17 13 500 
SCSNM05 50 1.22 1.17 13 500 
SCSDMI 100 1.22 1.17 13 500 
SCSPMI 100 1.22 1.17 13 500 
SCSNMI 100 1.22 1.17 13 500 
SCSDM2 200 1.22 1.17 13 500 
SCSPM2 200 1.22 1.17 13 500 
SCSNM2 200 1.22 1.17 13 500 
SCSDM4 400 1.22 1.17 13 500 
SCSPM4 400 1:'22 1.17 13 500 
SCSNM4 400 1.22 1.17 13 500 
SCSDM6 600 1.22 1.17 13 500 
SCSPM6 600 1.22 1.17 13 500 
SCSNM6 600 1.22 1.17 13 500 

TECHNICAL BULLETIN MB25 
Standard part comes with No.8 A.W.G. Flex leads 
Add letter W after Type No. 
-Add Letter L after type number to specify lug type. 

Recovery conditions: 0.5 amp forward eurrent to 1.0 amp 
reverse current. Recovery time. measured when rectifier 
recovers to .25 amp and performed on each diode 
prior to assembly. 

Semtech Corporation introduces a new series of "CuPac" 150 high current silicon 3 
phase lf2 wave bridges with fast recovery characteristics. OFHC** insert base allows 
the internal "Metoxilite" rectifiers to be heat sunk. The secondary Diallyl Phthalate 
case provides a long external leakage bath necessary for P.I.V. to 600 volts. 

FAST RECOVERY (q 200 NANOSECONDS 
(600 VOLTS. trr 400 ns) 

SCSHF05 50 1.4 1.35 10 
SCSHFI 100 1.4 1.35 10 
SCSHF2 200 1.4 1.35 10 
SCSHF4 400 1.4 1.35 10 
SCSHF6 600 1.4 1.35 10 

350 
350 
350 
350 
350 

Fo~ Negative Polarity, Add "N" After Type No. 

MEDIUM RECOVERY _(t,,) 2 MICROSECONDS 

SCSHM05 50 1.22 1.17 10 350 
SCSHMI 100 1.22 1.17 10 350 
SCSHM2 200 1.22 1.17 10 350 
SCSHM4' 400 1.22 1.17 10 350 
SCSHM6 600 1.22 1.17 10 350 

TECHNICAL BULLETIN MB26 

Semtech reserves the right to change specifications withQut notice. 

'VF is measured at pulse IF duration = 1.0 millisecond. 

5/16-18 I 

- El -
UNcm 

Insert Mtg. Only 
OlA :0; 0.5°C/W 
stud Mtg. Only 
OlB :::; 0.67°C/W I TOLERANCE 
Insert + Stud Mtg. _1'10 DIA._ ±.030 
OlC :0; 0.28°C/W 

-- 1.0--+ 

~ BASE 

.70 MAX. ~ ............ _-=! 

-i I 

5/16·18 
UNC STUD t 

AC 

+ 
AC AC AC AC 

C·75=0 ~ MAX I . . . 

'~I -T~~-:;-j ru LOO '129--. MAX. IA. 
'j I 

.59 DIA. 1----. -1-- .O~O--l~---
~JA :::; .5°C 

E AC 

U~C~ + AC 

-N1- B AC 

1.12 EAC -DIA.-

T~i~~~ ~ .9 ~ ~ 

NO. 10 A. W.G. 
FLEX LEAD 126DIA. 

II 150 DIA 
5.0 i' 
..L e G5 

elA:O; a.soc 

Semtech reserves the right to change 
specifications without notice. 
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SEC. 4800 0 SEMICONDUCTORS (lNCL. MOUNTS & HEAT SINKS) 

SEMTECH 
CORPORATION 652 Mitchell Road, Newbury Park, California 91320 (805) 498-2111, (213) 628-5392 / TWX: 910-336-1264 

"SLIMPAC" HIGH VOLTAGE -HIGH CURRENT SILICON RECTIFIERS 
The Semtech's "Slimpac" is a new high density high voltage high current silicon 
rectifier for use in industrial and military applications which require small, light
weight rectifiers without compromise on the required high reliability criteria_ De
signed and tooled to be efficiently mass produced, "Slim pac" can be used eco
nomically in existing applications_ The rectifier can be utilized in all standard, 
single and polyphase rectifier circuits. Designed to be corona free, the unit is 
capable of meeting stringent electrical,' mechanical, and environmental specifi
cations. 

SCH5000 5000 .5 .33 50 25 0.1 15 7 1.125 H46 
SCH7500 7500 .5 .33 50 25 0.1 15 10 1.625 H46 
SCHI0000 10000 .5 .33 50 25 0.1 15 14 2.000 H46 
SCHI2500 12500 .5 .33 50 25 0.1 15 17 2.375 H46 
SCHI5000 15000 .5 .33 50 25 0.1 15 20 2.750 H46 
SCH20000 20000 .5 .33 50 25 0.1 15 27 3.500 H46 
SCH25000 25000 .5 .33 50 25 0.1 15 33 4.250 H46 

MEDIUM RECOVERY **(t,,) 1 MICROSECOND 

SCHF5000 5000 .5 .33 50 25 0.1 15 7 1.125 H47 
SCHF7500 7500 .5 .33 50 25 0.1 15 10 1.625 H47 
SCHFlOOOO 10000 .5 .33 50 25 0.1 15 14 2.000 H47 
SCHFl2500 12500 .5 .33 50 25 0.1 15 17 2.375 H47 
SCHFl5000 15000 .5 .33 50 25 0.1 15 20 2.750 H47 
SCHF20000 20000 .5 .33 50 25 0.1 15 27 3.500 H47 
SCHF25000 25000 .5 .33 50 25 0.1 15 33 4.250 H47 

FAST RECOVERY **(Ll 150 NANOSECONDS 
SCF2500 2500 .5 .33 25 12.5 0.1 15 6 1.125 H47 
SCF5000 5000 .5 .33 25 12.5 0.1 15 12 2.000 H47 
SCF7500 7500 .5 .33 25 12.5 0.1 15 18 2.750 H47 
SCFIOOOO 10000 .5 .33 25 12.5 0.1 15 24 3.500 H47 
SCFI2500 12500 .5 .33 25 12.5 0.1 15 30 4.250 H47 

**TRR Reverse Recovery IS measured on each Junction prior to manufacture of assembly. 
0.5 Amp forward' current to 1.0 Amp reverse current. Recovery time measured when rectifier recovers to .25 Amp. 
Operating and storage temperature -550C to +150 o C 

"SLIMPAC SR." ALSO AVAILABLE IN FAST RECOVERY 

Operating and storage temperature -55 0 C to +150 0 C 

"SLIMPAC JR." @5DMA 
SCHJ15K 15000 .050 .030 4 2 0.1 25 20 1.5 H49 
SCHJ22.5K 22500 .050 .030 4 2 0.1 25 30 2 H49 
SCHJ30K 30000 .050 .030 4 2 0.1 25 40 2.5 H49 
SCHJ37.5K 37500 .050 .030 4 2 0.1 25 50 3 H49 
SCHJ45K 45000 .050 .030 4 2 0.1 25 60 3.5 H49 

Operating and storage temperature -550C to + 150 0 C 

H-46 & H-47 TYPES 
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+1 
q 

co +1 
'" "" "! '" § 8 
~ I-
~ 

'" q 
tI 

5 
~ 

I '" 0 
q 

N +1 q 

~~ 
2 MIN. 

1 li 
~ 
c 
0 ..,. 
q 

'r 
'" q 

+1 
5 

~ 
I '" 

-1 i 
~ 

2" MIN:l '" ..: "~ 
.t:J 

:!:", 

_l c:::: 
~'" 
"'0 q", 

+1 
H-48 TYPE H-49 TYPE 

"KV-PAC" HIGH VOLTAGE SILICON RECTIFIERS, DOUBLERS AND CENTER TAPS 

r 

.L ~ ( = ) ~ NOTE: UNITS SHOULD i t = BE MOUNTED WITH -.- ~=============::::::==:j SUITABLE GREASE . . 17" ~ SOH 
;~ 

--j f--- .25" (TYP.) .38" t:-I. SDHO 

SDHC5K 
SDHD5K 
SDHCIOK 
SDHDI0K 
SDHCI5K 
SDHDI5K 

5KV 
5KV 

IOKV 
IOKV 
15KV 
15KV 

1.2 
1.2 
1.2 
1.2 
1.2 
1.2 

35 
35 
35 
35 
35 
35 
35 
35 

10 
10 
10 
10 
10 
10 

TECHNICAL BULLETIN MB27 
On Center Tap Add Suffix P for Positive Output, N for Negative Output 
Operating and Storage Temperature -55°C to + 150°C 

rt 070" (TYP )A .50" W NOrE: SDH WITHOUT 

J.LH ---- r=I==+=-~ 
--i f- .37/1 TYP. .12/1 ~ .63" l-

Tolerance ±.030/l SOHC-P SDHC-N 

Semtech reserves the right to change specifications without notice. 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2 0 935 
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SEMTECH 
CORPORATION 652 Mitchell Road, Newbury Park, California 91320 (805) 498·2111, (213) 628·5392 / TWX: 910·336·1264 

"TUBE-PAC" HIGH VOLTAGE SILICON RECTIFIERS 
"Tube-Pac" is Semtech's new line of 
silicon, high-voltage rectifiers intended 
as a direct plug-in replacement part for 
most popular mercury-vapor and vacuum 
glass tUbe-type rectifiers. 

Designed to last the life of the equip
ment, Semtech's "Tube-Pac" are smaller, 
corona free, dissipate heat more effec
tively and eliminate filament power. 
No special adaptors are required to use 
Semtech's "Tube-Pac." 

STR (SEMTECH TUBE REPLACEMENT PRECEEDS STANDARD EIA TUBE TYPE NUMBER). 

GAS TUBE REPLACEMENTS 

STR3B25 

STR3B28 

STR4B32 

STR249C 

STR575A 

STR576A 

STR250R 

STR253 

STR577 

STR593 

STR615 

STR635 

STR672A 

4.5 

10 

10 

10 

15 

25 

60 

15 

25 

25 

2 

2.5 

0.5 

0.5 

1.25 

0.5 

2.5 

0.5 

0.25 

0.35 

0.3 

0.3 

2.5 

6.4 

3.2 

VACUUM TUBE REPLACEMENTS* 

2 
2 

2 
2 

1 

3 

2 

STR816 

STR866A 

STR872A 

STR5544 

STR5560 

STR5720 

STR6587 

STR6693 

STR6807 

STR6808 

STR6894 

7.5 

10 

10 

1.5 
1.5 

1.0 

16 

15 

1.5 

1.5 

20 

.13 

0.5 

1.25 

3.2 

2.5 

2.5 

0.23 

5 

6.4 

6.4 

2.5 

2 

4 

4 

2 

2 

STR6895 

STR7018 

STR7019 

STR7454 

STR7789 

STR7790 

STR7792 

STR8008 

STR8080 

STR8253 

STR8434 

STR8435 

20 

2 

1 

25 

15 

20 

25 

10 

25 

20 

20 

20 

2.5 

2.5 

6.4 

6.5 

0.4 

1.0 

2.0 

1.25 

2.5 

0.25 

1.8 

1.8 

2 

1 

2 

2 

2 

2 

2 
2 

2 

TECHNICAL BULLETIN H57 

NOTE: FOR OTHER THAN POWER FREQUENCY REQUIREMENTS, UTILIZE DESIGNATION STF IN PLACE OF STR. 

STR561 

STR561F 

STR578 

STR578F 

, STR579B 

STR579BF 

STR582 

STR582F 

STR583 

STR583F 

STR705WA 

STR705WAF 

STR836 

STR836F 

STR1616 

STR1616F 

STR5575 

STR5575F 

STR5576 

25 

25 

40 

40 

20 

20 

17 

17 

30 

30 

5 

5 

6 

6 

150 

150 

150 

750 

750 

150 

150 

30 

30 

210 

210 

60 

60 

150 

150 

250 

250 

130 

130 

160 

160 

400 

3 

3 

7 

STR5576F 

STR5825 

STR5825F 

STR5973 

STR5973F 

STR8013A 

STR8013AF 

STRF8020 

STRF8020F 

STR23102 

StR2·25A 

STR2·25F 

STR2·50A 

STR2·50AF 

STR2·150D 

STR2·150DF 

STR2·240A 

STR2·240AF 

STR2·450A 

150 

60 

60 

75 

75 

55 

55 

40 

40 

75 

25 

25 

30 

30 

30 

30 

25 

25 

30 

400 

2 
2 

loob 
1000 

20 

20 

100 

100 

240 

50 

50 

80 

80 

250 

250 

500 

500 

1000 

1 

2 

*WHEN ORDERING VACUUM TliBE REPLACEMENTS, PLEASE SUPPLY PERTINENT 
ELECTRICAL PARAMETERS FOR THE SPECIFIC APPLICATION. 

STR2·450AF 

STR2X1000A 

STR2X10ooAF 

STR2·2000A 

STR2·2oo0AF 

STR3B24WA 

STR3B24WAF 

STR3B29 

STR3B29F 

STR4831 

STR4B31F 

STRX80 

STRX80F 

STR371B 

STR371BF 

STR543 

STR543F 

STR558 

STR558F 

30 

25 

25 

75 

75 

20 

20 

16 

16 

20 

20 

40 

40 

25 

25 

30 

30 

i5 
15 

1000 

1250 

1250 

750 
750 

60 

60 

70 

70 

300 

300 

750 

750 

300 

300 

1000 

100 

300 

300 

2 

1 

2 

2 

4 

4 

2 
2 

2 

2 

2 

2 

TECHNICAL BULLETIN H57 

SHOULD YOU REQUIRE A RECTIFIER TUBE REPLACEMENT NOT LISTED, PLEASE CONTACT OUR LOCAL REPRESENTATIVE. 

Semtech reserves the right to change specifications without notice. 
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SEC. 4800 0 SEMICONDUCTORS (lNCL. MOUNTS & HEAT SINKS) 

SEMTECH 
CORPORA TlON 652 Mitchell Road, Newbury Park, California 91320 (805) 498-2111, (213) 628-5392 / TWX: 910-336-1264 

SPECIAL "STACPAC" HIGH POWER SILICON RECTIFIERS 
"STACPAC", a new concept in power rectifier stacks for use 
in high voltage, high current applications. Unique in design, 
"STACPAC" completely eliminates all the external compo
nent parts and solder joints usually found in devices of this 
type. All components are encapsulated and connected to 
aluminum discs, that in turn, serve as compensation, cool
ing fins and corona protection. Internally, "STACPAC" util-

izes the Semtech "METOXILITE" Silicon Rectifiers. 
"STACPAC" was designed specifically to streamline packag
ing, replace multiple stud rectifiers and auxiliary compensa
tion in high voltage, high current applications. Semtech has 
immediate capability to produce special high current - high 
voltage assemblies up tb and exceeding 500K volts. Please 
contact our representatives for further details. 

HIGH VOLTAGE RECTIFIER 
PIV - 32KV .10 - 10 AMPS 

4.5" x 12.67" x 2.5" 

HIGH VOLTAGE RECTIFIER 
PIV 820 KV 

CHARGING DIODE 

10 AMPS = 3.0 AMPS 
DIA. 40" - 9' LONG 

PIV - 7KV 10 - 10 AMPS 
4.5" DIA. 7.25" LONG 

eem/1973 

3 PHASE FULL WAVE BRIDGE 
PIV - 5KV 10 - 13.5 AMPS 

4.5" x 25" x 6.875" 

Semtech reserves the right to change specifications without notice. 

See YELLOW SECTION for Local Sales and Distributors' Offices 

3 PHASE FULL WAVE BRIDGE 
PIV - 25KV 10 , 9 AMPS 

14" x 23.18" x 3.75" 

Vol.2 0 937 
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Sensitl1 
sensitrode reliability 
features: 
• lowest leakage 
The Sensitrode process provides reverse leakage 
currents as low as 0.1 microamps at peak in
verse voltage. 

• true avalanche characteristics 
Due to the extremely low surface leakage, aval
anche breakdown in the Sensitrode rectifier 
occurs uniformly across the entire junction area 
offering the best protection possible against 
transient voltage spikes. 

• high operating & storage temperature 
Sensitrode glass passivated rectifier chips are 
metallurgically brazed to the leads allowing 
maximum operating junction temperature of 
200°C and maximum storage temperature of 
300°C. Conventional rectifier chips are soldered 
to the leads and passivated with organic mater
ials limiting their maximum operating tempera
ture to 150°C and storage temperature to 20QoC. 

• temperature cycling & thermal shock 
The unique Sensitrode method of glass passiva
tion makes possible the widest range of temper
ature cycling available. The glass formula used 
provides the closest match to the thermal co
efficient of silicon. 

life-time warranty 
The Sensitrode rectifier is unconditionally war
ranteed for the life of the equipment. For spe
cific warrantee conditions, write or ca II factory. 

sensitrode samples 
For your free Sensitrode evaluation sample, 
write request on your company letterhead. 

the most reliable rectifier 
available today! 

hermetically sealed -195°C to + 300°C temperature range 

PACKAGE OUTLINE "A" PACKAGE OUTLINE "B" 

GENERAL PURPOSE FAST RECOVERY 

SRS 105 50 thru 1.0 60 A 
thru 1000 

SRS 1100 

SRS 205 50 thru 2.0 100 5 A 
thru 1000 

SRS 2100 
SRS 305 50 thru 3.0 150 5 B 

thru 1000 
SRS 3100 

sensitrode power bridge rectifiers 
S6A05 SERIES 
(Single Phase) 

1-~50---l 

T~ T~ ~ 0 0 1 ~[QJ= 
.235 147 

THRU HOLE !---1125-1 

~.~=l '~M J.- 875 0 

~_ "n", ~ l~ i I 
.L " 

MAXIMUM 
RATINGS 

(ALUMINUM) (ALUMINUM) 

11m l~~ 
1-'125-1 

'--00 .B75 0 

~ rl . 
(ALUMINUM) 

S25A-3-05 SERIES 
(3-Phase) 

SSCDA-05 SERIES 
SSCPA-05 SERIES 
SSCNA-05 SERIES 

.169 DIAn- 169 DIArt 

7~Hc:JIDr 17srrHc:mJr I 
Doublers and 
Center Taps 

375 375 

~ 
1.00 . 

MAXr-:- ~' J1D~ '0 
11--1.87------1 I MAX 

2.2S........:.....j t 

.375 

(ALUMINUM) (ALUMINUM) (ALUMINUM) 

RSM Sensitrode Bridge Rectifiers are available in both 
general purpose and fast recovery versions. For complete 
specifications and unit pricing, tall or write: 

SENSITRODE SAMPLES: 
For your free Sensitrode Bridge Rectifier evaluation 
sample, write request on your company letterhead_ 

(~ R8M Sensitron Semiconductor Division 'Voltages above 1000V available, consult factory. 
. 221 West Industry Court • Deer Park, N. Y. 11729 

Tel: (516) 586-7600 Telex: 96-7737 

~ 
Vol.2·938 CATALOG PAGES: (Vol.1·301 to 1·972) (VoI.2·301 to 2·1196) (VoI.3·301 to 3·1420) eem!1973 



SEC. 4800 - SEMICONDUCTORS (INCL. MOUNTS & HEAT SINKS) 

silicon power rectifiers / jan / jantx 

*10 surges of 1/120 sec. duration. 

1 @ .750 
1 @ .750 
1 @ .750 

1.3@3 
1.3@3 
1.3@3 
1.3 3 

25 @ 100 & 1 * 
loo@55&2 
lOo@55&2 
lOo@55&2 
loo@55&2 
loo@55&2 

Contact the RSM representative in your area for data on additional JEDEC devices and epoxy rectifier types that are available. 

fast recovery silicon power rectifiers/jan/jantx 

IN4942 
1N4944 
IN4946 
IN4947 
1N4948 
1N5186 
IN5187 
1N5188 
1N519o 

200 
400 
600 
800 

1000 
100 
200 
400 
600 

l.o@55 
l.o@55 
l.o@55 
l.o@55 
1.0 @55 
3.0 25 
3.0 25 
3.0 25 

15 @ 100 & .75* 
15 @ 100 & .75* 
15 @ 100 & .75* 
15 @ 100 & .75* 
15 @ 100 & .75* 
8o@ 150 & .700 
8o@ 150 & .700 
80 150 & .700 
80 150 & .700 

*10 surges of 1/120 sec. duration. tpeak voltage at iF pulsed, with 1/120 sec. duration pulses at 2% duty cycle. 

npn silicon power transistors / jan / jantx 

2N389 60 3 85@25 TO-53 10 .2N1485 40 3 
2N424 80 3 85@25 TO-53 10 .2N1486 55 3 
2N1016B 100 7.5 150 45 TO-82 25 2N1487 40 6 
2NI016C 150 7.5 150 45 TO-82 25 2N1488 55 6 
2N1016B 200 7.5 150 45 TO-82 25 2N1489 40 6 
2N1047A 80 5 40 25 TO-57 10 2N149o 55 6 
2N1048A 120 5 40 25 TO-57 10 . ·2Nl722 80 5 
2NI049A 80 5 40 25 TO-57 10 ·2NI724 80 5 
2NI05OA 120 5 40 25 TO-57 10 ·2N3055 70 15 

.2N1483 40 3 25 25 TO-8 7 12 2N3442 140 10 

.2N1484 55 3 25 25 TO-8 7 12 
-rx version available. 

1.3@1 
1.3@ 1 
1.3@1 
1.3@ 1 
1.3@1 
1.5@9t 
1.5@9t 
1.5@9t 
1.5 9t 

25@25 TO-8 
25@25 TO-8 
75@25 TO-3 
75@25 TO-3 
75@25 TO·3 
75@25 TO-3 
50@ 100 TO-53 
50@ 100 TO-61 

117@25 TO-3 
117@25 TO-3 

7 
2.33 
2.33 
2.33 
2.33 
1.5 
1.5 
1.5 
1.5 

For information on additional JEDEC types and high voltage, high gain triple diffused mesa devices, contact the local RSM representative. 

single diffused mesa power transistors 

150 
150 
250 
250 
500 
150 
200 
250 
400 

12 
12 
10 
10 
10 
10 
10 
10 
7 
7 

These rugged single diffused mesa transistors exhibit low saturation voltage and are extremely well suited in applications where freedom from secondary 
breakdown is desirable. All devices are 100% safe operating area tested (S.O.A.RJ at maximum BVCEO, wattage, and Ie condition for one second. 

2N3054 90 7 25/100@ .5 
2N3441 140 7 25/100 @ .5 
2N3442 140 7 20/70@3 
2N3771 40 5 15/60 @ 15 
2N3772 60 7 15/60 @ 10 
2N3773 140 7 15/60 @ 8 
2N4347 120 7 20/70 2 
2N4348 120 7 1 5 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645·9200 
(IN N. Y. STATE CALL COLLECT (516) 294·0990) 

1.0@.5 6 4 29@25 TO-66 
1@.5 6 3.0 29@25 TO-66 
1@3 1.5 10 117@25 TO·3 
2 15 1.17 30 150@25 TO-3 

1.4 10 1.17 30 15O@25 TO·3 
1.4 8 1.17 30 150 25 TO-3 

1 2 1.5 10 100 25 TO·3 
1.0 5 1.17 30 120 25 TO-3 

Sensitron Semiconductor Division 
221 West Industry Court • Deer Park, N. Y. 11729 

Tel: (516) 586-7600 Telex.: 96-7737 

(Xl 
R8M 

\.XJ 
eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2-939 
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SEC. 4800 0 SEMICONDUCTORS (lNCL. MOUNTS & HEAT SINKS) 

SILICON TRANSISTORS, RECTIFIERS, DIODES 
SOLID STATE DEVICES, INC. produces a wide selection of 
popular, "off the shelf" semiconductor devices which will 
meet a wide variety of applications in military and commercial 

electronic equipment. SSDI also manufactures and stocks 
many silicon semiconductor devices not listed here. Refer 
to the D.A.T.A. BOOK for complete listings. 

TRANSISTORS 
SILICON DIFFUSED PNP POWER TRANSISTORS UP TO 30A IC, VCEO = BOV SILICON DIFFUSED NPN HI VOLTAGE TRANSISTORS UP TO lA lC AND VCEO = 
IN T03, T05, T059 AND T066 JEDEC OUTLINES. 1 KV IN MD14, T05 AND T066 JEDEC OUTLINES. 

2N3719·20 2N5009 2N3114 2N5010·15 
2N3740·41 

t 
2N5147,49,51,53 2N3439·40 

fl 
2N5058·59 

2N3789·92 2N5323 2N3498·3501 

~ 
2N5092 

2N3867·68 

~ 
2N5333 2N3590·93 2N5095 

2N4234·36 2N5384·85 2N3712 2N5097 
2N4398·99 2N5404·7 2N3738-39 2N5098 
2N4898·4900 2N5679·80 2N3742 2N5099 
2N4901·09 2N5867·68 2N4063·64 2N5101 
2N5001 2N5871·72 2N4296·98 2N5252·53 
2N5003 2N5875·76 2N4926·27 2N5279·80 
2N5005 2N5879·80 
2N5007 2N5883·84 

SILICON DIFFUSED SMALL SIGNAL PNP CHOPPERS IN T05, T018, T046 
JEDEC OUTLINES, 

~ 
SILICON DIFFUSED NPN POWER TRANSISTORS UP TO 30A IC, VCEO = 140V 2N941·46 2N2332·7 
IN T03, T05, T059 AND T066 JEDEC OUTLINES. 2N1917·22 , 2N2944·46 
2N2657·58 2N4910·15 2N2002·7 2N3060·61 
2N2850·56 2N5000 2N2162·67 2N3217·19 
2N2890·93 2N5002 2N2185·88 2N3910·15 
2N2984·94 

H 
2N5004 2N2274·81 2N5229·31 

2N3054·55 2N5006 
2N3138·41 2N5008 
2N3232·34 

~ AI l 
2N5067·69 UNIJUNCTION TRANSISTORS IN A T05 JEDEC OUTLINE PN·TYPES. 

2N3265·66 2N5083·85 
2N489,A,B,C, - 2N494,A,B,C 

~ 2N3418·21 2N5148,50,52,54 g 2N3713·16 2N5301·3 2N1671,A,B,C, 
2N3766·67 Y 2N5334·39 2N2160 
2N3771·73 2N5681·82 
2N3878·79 2N5869·70 

SILICON DIFFUSED SMALL SIGNAL PNP TRANSISTORS IN A T046 JEDEC OUTLINE. 2N4000·5 2N5873·74 
2N4111·14 2N5877·78 2N2459·62 2N2599A·2600A 
2N4225·26 2N5881·82 2N2514·22 ~ 2N2604·5A 
2N4231·33 2N5885·86 2N2590·3 2N3579·82 
2N4237·39 2N2597·2605 2N3798·99 

SILICON DIFFUSED PNP HI VOLTAGE TRANSISTORS UP TO lA IC, VCEO = DARLINGTON TRANSISTORS FEATURING ULTRA HIGH GAIN TO lOA IC, VCEO = 
400V IN MD14, T05 JEDEC OUTLINES. 200V IN T018, T072 AND T082 JEDEC OUTLINES. 

2N3743 

(Q; 
2N5094 2N997·999 

~ ~ E 2N4929·31 ; 2N5100 2N2226·33 
2N5091 2N5281·82 2N2723·25 
2N5093 2N2785 

DIODES AND RECTIFIERS 
HERMETICALLY SEALED AXIAL LEAD RECTIFIERS TO 3 AMPS, 3000 VOLTS. DO 4 AND DO 5, DO B, DO 9, DO 10, STUD PACKAGES TO 275 AMPS, 2000 VOLTS. 

IN3611·14 IN5197·5201 IN1183,A·1l90,A 

~ 
IN2598·2608 

IN3644·47 
(]) 

IN5400·08 IN1200,A·1206,A IN3085·3092 
IN4245·49 ' IN5550·54 IN2535·2545 IN3164·3170 
IN4383·85 IN5614·22 IN2546·2556 IN3263·3269 
IN5059·62 IN5624·27 IN2565·2575 IN3288·3296,A 

IN2576·2586 IN4044·4056 

FAST RECOVERY (1 DO NSEC) TO 30 AMPS, 1000 VOLTS. TEMPERATURE COMPENSATED REFERENCE ZENERS. 

IN3874·3893 

~ 
IN5186·5190 IN429,A·430,A,B 

~ 
1 N2620·24, B 

IN3909·3913 IN5415·5420 INI735,A·1742,A IN2765,A·2770,A 
1N4942·4948 1N5615·5623 1N2163,A·2171,A 1N4057,A-4085,A 

HIGH VOLTAGE SILICON RECTIFIERS TO 5 AMPS, 40K VOLTS. BRIDGE RECTIFIER ASSEMBLIES - TO 50 AMPS, 1000 VOLTS. ,,,,,.,,, !~r""'"'''' SOA 117 series, 2A to 1K V AC 

,""",mo., """."" SOA 129 series, 15A to IK V +<) 1N1237·1239 IN2630·2636 SOA 130 series, 25A to lK V 
1ti11406·1413 . 1N2878·2900 SOA 132 series, 50A to 1K V 
1N1730·1734 1N2914·2924 SOA 138 series, 5A to 1K V 
11'j1745·1762 1N5595·5604 

AC 

i ION IMPLANTED DIODES AND RECTIFIERS C'II .. ,· " ;: 

The Ion Implanted fast recovery rectifiers and diodes 100 volts. A variety of package sizes are available from 
li~ted below are produced by a newly developed Ion Im- DO 20 to DO 5. High efficiency at frequencies of 10 MHz 
plantation process. They feature fast switching types and higher are standard with typical recovery times of 9 
f~om 500 milliamps to 30 amperes and voltages up to , nanoseconds. 

; 

SWITCHING DIODES. FAST RECOVERY RECTIFIERS. 

HSA Vfl = 275 mV max. - 200 to 600 mA Trr = 3 nsec HSR·O 

I~-
10 = 1 Amp Trr = 9 nsec 

HSB Vfl = 375 mV max. - 400 to 700 mA Trr = 9 nsec HSR·1 10 = 1.5 Amps Trr = 9 nsec 
HSC Vfl = 450 mV max. - 400 to 700 mA Trr = 9 nsec HSR·2 

I J 
10 = 3 Amps Trr = 10 nsec 

,.-100_ HSR·3 10 = 8 Amps Trr = 15 nsec 
~ ~- HSR·4 10 = 20 Amps Trr = 20 nsec 

8A$t~5g~~~~V~A~~ON A HSR·5 10 = 30 Amps Trr = 25 nsec 

'" 
~ -

-1111- SOLID STATE DEVICES INCORPORATED 
14830 VALLEY VIEW AVENUE 

LA MIRADA, CALIFORNIA 90638 
(213) 921-9660 

---
eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2 0 941 
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I ~ solltron del-Ices -Inc 256 Oak Tree Road, Tappan, N. Y. 10983 
8808 Balboa Ave., San Diego, Calif. 92123 1 , • 1177 Blue Heron Blvd., Riviera Beach, Fla. 33492 

(914) 359-5050 TWX: 710-576-2654 
(714) 278-8780 TWX: 910-335-1221 
(305) 848-4311 TWX: 510-952-7610 

Leader in silicon power transistors and rectifiersj microwave film resistors, DC blocks, pill terminations. 

rectifier assemblies 
1.5 Amp. F799 Series 

8.3 msec. surge rating 50 Amp. 

PlY/LEG YF/LEG IR/LEG 
PIN (volts) (volts) Max. (ILA) 

F799-1 100 1.1 1.0 

F799-2 200 1.1 1.0 

F799-3 300 1.1 1.0 

F799·4 400 1.1 1.0 

F799-5 500 1.1 1.0 

~ 285 MAX 

F799·6 600 
-------'-

1.1 1.0 
03D'A WIRE 

F799-6 600 1.1 1.0 

F799·8 800 1.1 1.0 

F799-1O 1000 1.1 1.0 

2 Amp. F903C Series 
8.3 msec. surge rating 75 Amp. 

PlY/LEG YF/LEG IR/LEG 
PIN (volts) (volts) Max. (ILA) 

loooo[} 
F903C-20 50 1.0 1.0 t-- 68 -----I 
F903C-21 100 1.0 1.0 

F903C·22 200 1.0 1.0 

F903C-23 300 1.0 1.0 

F903C·24 400 1.0 1.0 

F903C·25 500 1.0 1.0 .030DIA.WIRE 

F903C·26 600 1.0 1.0 

F903C·28 800 1.0 1.0 

2 Amp. K760 Series 
8.3 msec. surge rating 50 Amp. 

t 4251 PlY/LEG YF/LEG IR/LEG "U~"""'U ~ 'co",,,, 
PIN (volts) (volts) Max. (ILA) --.T 

o 425600+015 

K760-1 100 1.0 1.0 _~---.L 
BLACK DOT ( ) 1 ~ YELlDWQOT(ACf 

K760-2 200 1.0 1.0 t*- 600 

K760-4 400 1.0 1.0 

OO""'''~T K760-6 600 1.0 1.0 Yo MIN . 

. 152±OOS- + 
K760-8 800 1.0 1.0 

OIA. THRU HOLE , , 

:: ~ 
K760-10 1000 1.0 1.0 MARK SOUTRON PIN ' 

SEE CHART 

5 Amp. K595 Series 
8.3 msec. surge rating 50 Amp. 

PlY/LEG YF/LEG IR/LEG 
P/N (volts) (volts) Max. (ILA) 

RED DOT(+) 

K595-1 100 1.1 1.0 
YELLOW DOT . I : m-r 

(AC) -t 1 ';25 MAX K595·2 200 1.1 1.0 

K595·3 300 1.1 1.0 

K595-4 400 1.1 1.0 

K595·5 500 1.1 1.0 

K595·6 600 1.1 1.0 

K595·7 700 1.1 1.0 

K595-8 800 1.1 1.0 

10 Amp.* BHC Series 
8.3 msec. surge rating 100 Amp. 

PlY/LEG YF/LEG IR/LEG 
P/N (volts) (volts) Max. (ILA) 

BHCOOOI 100 1.2 25 

BHCOO02 200 1.2 25 

BHCOO03 300 1.2 25 

BHCOO04 400 1.2 25 

BHCOO05 600 1.2 25 

15 Amp.* E814 Series 
8.3 msec. surge rating 250 Amp. 

PlY/LEG YF/LEG IR/LEG 
P/N (volts) (volts) Max. (ILA) 

E814-0 50 1.0 25 

E814-1 100 1.0 25 

E814·2 200 1.0 25 

E814·3 300 1.0 25 

E814-4 400 1.0 25 

E814-5 500 1.0 25 

E814·6 600 1.0 25 

= ~ 

f.-'125MAX ~ 

~~ 
.55 MAX 

: ~AX 
15601A. THRU HOLE 

O,12501A.TYP 

*Output current defined by specified case temperature (Te). 
Detailed specification sheets available upon request. 

FOR CURRENT SOURCE DATA CALL TOLL-FREE 800-645·9200 (IN N. Y. STATE CALL COLLECT (516) 294-0990) 
Vol.2-S42 CATALOG PAGES: (VoU-301 to 1-972) (\101.2-301 to 2-1196) (VoI.3-301 to 3-1420) eem/1973 



SEC. 4800 • SEMICONDUCTORS (lNCL. MOUNTS & HEAT SINKS) 

~ i solllnn deVICetlnc. 256 Oak Tree Road, Tappan, N. Y. 10983 (914) 359-5050 TWX: 710-576-2654 
8808 Balboa Ave., San Diego, Calif. 92123 (714) 278-8780 TWX: 910-335-1221 
1177 Blue Heron Blvd., Riviera Beach, Fla. 33492 (305) 848-4311 TWX: 510-952-7610 

Leader in silicon power transistors and rectifiers; microwave film resistors, DC blocks, pill terminations. 

25 Amp.* J-527 Series 
8.3 msec. surge rating 300 Amp. 

J-527-A (Common Anode) 
J-527-C (Common Cathode) 
J-527-D (Voltage Doubler) 

PIY/LEG YF/LEG IR/LEG 
PIN (volts) (volts) Mal. (",A) 

J527-0 (A,C,O) 50 U) 25 
r'L 1815 -: r 1690lA 

I 1490 -I' I 

J527-1 (A,C,O) 100 1.0 25 
J527-2 (A,C,O) 200 1.0 25 
J527-3 (A,C,O) 300 1.0 25 
J527-4 (A,C,O) 400 1.0 25 
J527-5 (A,C,O) 500 1.0 25 
J527-6 (A,C,O) 600 1.0 25 

25 Amp.* J775 Series Full Wave Bridge 
8.3 msec. surge rating 300 Amp. 
(LP Series with locating pin optional) rl r POST 

n=7~'flth-
PIN 

J775-0 (LP) 
J775-1 (LP) 
J775-2 (LP) 
J775-3 (LP) 
J775-4 (LP) 
J775-5 (LP) 
J775-6 (LP) 

PIY/LEG 
(volts) 

50 
100 
200 
300 
400 
500 
600 

~F/LEG 
(Volts) 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

IR/LEG 
Mal. (,...A) 

25 
25 
25 
25 
25 
25 
25 

I I- AC 1.6~5 
1.150 MAi- I ID I 'i-L ,AC Irf--L--

l' ~.62,-i I 
1.150 MAX.""" 

~
&32ClEAfiANCEHOLE 

T-;- F2!~iD~~1! 
I.rM~ II 
~ 1'1 

OPTIONAL 06201A. 

'Output current defined by specified case temperature (Tc). 
Detailed specification sheets available upon request. 

K.1l62 
HIGH 

5 Amp. F927 Series 
8.3 msec. surge rating 50 Amp. 

PIN PIV 
YF Max. 
(volts) 

I~Mal. 
,...A) 

F927-11 5KV 7 0.5 
F927-21 7.5KV 10 0.5 
F927-31 10KV 14 0.5 
F927-41 12.5KV 17 0.5 
F927-51 15KV 20 0.5 
F927-61 20KV 27 0.5 
F927-71 25KV 33 0.5 

.75 - 1.1 Amp. SLD Series 
8.3 msec. surge rating 50 Amp. 

PIN PIV 
VF Max_ 
(Volts) 

IR Max_ 
(,...A) 

SLD5 5KV 9 5.0 
SLDlO 10KV 17 5.0 
SLD15 15KV 25 5.0 
SLD20 20KV 34 5.0 
SLD25 25KV 42 5.0 
SLD30 30KV 50 5.0 
SLD35 35KV 59 5.0 
SLD40 40KV 67 5.0 
SLD45 45KV 75 5.0 
SLD50 50KV 84 5.0 

"' 

1-c14--- L.------' 

:1 
I. 

?w 3/4 '. 

l~ 
1-314~ 

6 - 32 THREAD X % DEEP 

.1 

Power Hybrid Modules 
15 Watt Hybrid Audio Amplifier 
(Class B) 

PIN BHAOO02 

Rated Output Power 15W RMS 
Frequency Response 25-20,000 Hz 
Power Gain 60db 
Input Vo Itage .35V RMS 

7;;;;TI 12}45 

140 ,ill 'no 1.19 2.05 MAX. 

"f 6789] II ... 
t-:j+' .210 TYP 

Quiescent Current 7 MA 140 :J9iI . 
.51 REF. 'no ITO I.. 1--. .J NON. ACGU.) 

Efficiency 60% 
Distortion @ 1 KHz 1% 
I nput Impedance 18K ohms 

Detailed specification sheet available. 

5 Watt Hybrid Audio Amplifier 
(Class B) 

PIN BHAOD04 

Rated Output Power 5W RMS 
Frequency Response 25-15,000 Hz 
Power Gain 85db 
Input Voltage 20MV RMS 
Quiescent Current 20 MA 
Efficiency 65% 
Distortion @ 1 KHz 2% 
Input Impedance 20K ohms 

Detailed specification sheet available. 

.L~ 
IT 0.28 MAX. 

.330 
MAX. 

1.05 MAX. 

~R 
~--:::-:::::-l---~t 
12345:~IN'1 I 

.140 I f.% 2T6SMAX. 
:ITO I....L.. I 
LI9~~~~ 
-CR I-- .210 TYP. 

.140 :J9iI 

:ITO -.-1 
.k- ,DlllIlD.:" 
MAX.~ .280 T I I MAX. 

-!1.15MAXt-

Temperature Compensated Reference Diodes 
Max. Max. Max. mY 

Refer- TC Iz DVN. @ 7.5 mA 
JEDEC ente (%/ Resis- -55°C to Izm 
Type Voltage °C) tanee +25°C (ma) 

1N821 6.2 .01 15 50 46 60 
1N821A 6.2 .01 10 50 46 60 1 
1N823 6.2 .005 15 25 23 60 -~-
1N823A 6.2 .005 10 25 23 60 -11 ~0.092 

I 0.104 
1N825 6.2 . 002 15 10 9.2 &0 ~! DIA . 

1N825A 6.2 .002 10 10 9.2 60 
1N827 6.2 .001 15 5 4.6 60 
1N827A 6.2 .001 10 5 4.6 60 l--

Consult factory for types not listed. 1--0.018 

Noise Diodes 1.00 MIN. 
0.022 
OIA. 

TyP. TYP· Min. ~-C RL Out- r-:-T-
(",fd)e (ohms) (",vi 0.300 MAX root 

1 PIN Frequency eye.) 

SD10W 10 Hz to 20 KHz 1 20K 1.5 
SDlOWE 10 Hz to 100 KHz 22 2.2K 1.5 1.00 MIN. 

SDlOWEE 10 Hz to 500 KHz 68 600 1.5 ~ SD20 100 Hz to 3 MHz 68 600 0.1 
SD20L 100 Hz to 10 MHz 68 600 0.1 
SD20LE 100 Hz to 25 MHz 100 50 0.05 
SD20LEE 100 Hz to 100 MHz 100 50 0.05 

SD4 1MHz to 500 MHz 0.1 50 0.01 
FOR CURRENT SOURCE DATA CALL TOLL-FREE 800-645-9200 (IN N_ Y. STATE CALL COLLECT (516) 294-0990) . 
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-SSS1 
Number 

2N3375 
2N3553 
2N3632 
2N3733 
2N3866 

2N3924 
2N3926 
2N3927 
2N4427 

2N4428 
2N4429 
2N4430 
2N4431 
2N4440 

2N5016 
2N5090 
2N51 09 
2N5589 

2N5590 
2N5591 
2N5635 
2N5636 
2N5637 

2N5641 
2N5642 
2N5643 

2N6OBO 
2N6081 
2N6!l82 

2N50B3 
2N6084 

Voi.2-944 

RF POWER TRANSISTORS 
Solid State Scientific is a recognized leader in the development and production of 
RF power semiconductor devices for mobile, marine and avionics communications 
and for CATV applications. This chart represents the largest selection of RF Power 
devices from a single source. Since our line of devices is continually expanding, we 
suggest you contact the factory for special applications. 

JEDEC RF POWER TRANSISTORS 

Package Description 

TO-60 3.0 watts min. at 400 MHz - 28 V 
NON.JEDEC RF POWER TRANSISTORS TO·39 2.5 watts min. at 175 MHz - 28 V 

TO-60 13.5 watts min. at 175 MHz - 28 V 
TO·50 10 watts min. at 400 MHz - 28 V SSSI 

TO·39 1.0 watt min. at 400 MHz - 28 V Number Package O_ription 

TO-39 4.0 watts min. at 175 MHz - 13.6 V 501023 TO-60 Dual chip 2N3866 - 28 V 
TO·60 7.0 watts min. at 175 MHz -13.6 V 501031 TO·46 1.0 watt min. at 400 MHz - 28 V 
TO·50 12.0 watts min. at 175 MHz - 13.6 V 501032 TO-46 2N3866 with f t = 1.2 GHz 
TO·39 1.0 watt min. at 175 MHz - 13.6 V 501038 TO-39 2N3866 with f t = 1.2 GHz 
TO·39 750 mW min. at 500 MHz - 28 V S01043 MT59 2N5109 chip/Stripline package 
MT59 1.0 watt min. at 1.0 GHz - 28 V S01045 TO·39 1.0 watt min. at 175 MHz·- 13.6 V 
MT66 2.5 watts min. at 1.0 GHz - 28 V S01100 TO-39 Wideband amplifier - 0.5 W min. at 0.75 GHz 
MT66 5.0 watts min. at 1.0 GHz - 28 V S01115 MT59 Hi-gain VHF/UHF amplifier -1.0 W max. at 1.7 GHz 
TO-60 5.0 watts min. at 400 MHz - 28 V 

MT66 3.0 watts min. at 1.0 GHz - 28 V S01120 
TO-60 15.0 watts min. at 400 MHz - 28 V S01156 TO·131 1.5 watts min. at 175 MHz - 12.5 V 
TO-60 1.2 watts min. at 400 MHz - 28 V SOI174 TO-39 3.0 watts min. at 175 MHz -13.6 V 
TO·39 Wideband amplifier - CATV - 28 V 501177 MT59 3.0 watts min. at 175 MHz -13.6 V 
MT71 3.0 watts min. at 175 MHz -13.6 V 501180 TO-39 1.8 watts tYP. at 400 MHz - 28 V 
MT72 10.0 watts·min. at 175 MHz -13.6 V 501263 MT81 4.0 watts min. at 470 MHz':" 12.5 V 
MT72 25.0 watts min. at 175 MHz -13.6 V S01270 TO·39 1.0 watt min. at 470 MHz -12.5 V 
MT71 2.5 watts min. at 400 MHz - 28 V 
MT71 7.5 watts min. at 400 MHz - 28 V CATV 
MT72 20.0 watts min. at 400 MHz - 28 V 

MT71 7.0 watts min. at 175 MHz - 28 V SSSI 
MT72 20.0 watts min. at 175 MHz - 28 V Number Package D_ription 
MT72 40.0 watts min. at 175 MHz - 28 V 

Broadband IinBar amplifier 
4.0 watts min. at 175 MHz -12.5 V 

SOl 005 MT59 
MT72 SOl 006 TO·39 Broadbend linaar amplifier 
MT72 15.0 watts min. at 175 MHz - 12.5 V 501116 MT59 Broadband linear amplifier 
MT72 25.0 watts min. at 175 MHz - 12.5 V S01118 TO-6O Broadband lina .. amplifier 
MT72 30.0 watts min. at 175 MHz - 12.5 V S01119 TO-39 Broadband linear amplifier 
MT72 40.0 watts min. at 175 MHz - 12.5 V SD1232 TO·39 Broadband linear amplifier 

CATALOG PAGES: !YoI.1-301 to 1-972) !YoI.2-301 to 2-1196) !YoU-301 to 3-1420) aam/1973 



SEC. 4800 0 SEMICONDUCTORS (INCL. MOUNTS & HEAT SINKS) 

P.O. BOX 34829/2021 W. VALLEY VIEW LANE/DALLAS, TEXAS 75234 

214-243-4321/ TWX 910-860-5542 

TO-5 HEAT SINKS 
Part No. (II Package ROI'I 1·24 25·99 100·499 

Typ. 
1101 A TO·5 8 1.05 .85 .65 
1115 B TO·5 48 * * .10 
2207/PR 11 TO-5 40 1.55 1.25 1.05 
2211 B TO-5 48 .35 .28 .26 
2215 B TO-5 41 1.20 .95 .75 
2225 B TO-5 45 •• .20 .18 
2226 B TO-5 50 .. .19 .17 
2227 B TO-5 30 *" .25 _23 
2228 B TO-5 40 ** .25 .23 
2230 B5 TO-5 30 • • _16 

MEDIUM POWER 
HEAT SINKS 1-49 50-99 100-499 
6025 B 1'1 Plastic 26 .28 .23 .18 
6103 B TO-3 7 .56 .45 ·41 
6106 B-13 Plastic 16 .26 .21 .16 
6107 B·14 Plastic 18 .19 .15 _13 
6166 B/Base TO-66 11 .29 .23 21 

(1) Suffixes indicate finish. A = Hard Anodize; B = Black Chromate. Many also available 
in Gold Chromate or unfinished 

(2) • C per Watt Natu rei Convection 
(3) Also available nickel-plated 
• Sold in even hundreds only 
•• 25 pc minimum order 

CARD PULLI:RS and EJECTORS 

Part No. Description 1-24 25-99 
5005-8 Card Ejector .35 _28 
5005-9 Card Puller .35 .28 

TRANSISTOR MOUNTING PADS 

Part No. 
7717- Package 1'1 DIA. THK. 100-400 500-900 

3 N III TO-5 .344 .075 5_50/C 4.00/C 
4 N TO-5 .375 .075 5.50/C 4.00/C 
5 N TO-5 .350 .125 5.50/C 4.00/C 
6 N Dual TO-5 .375 .175 6_OD/C 5_00/C 
7 N TO-18 *. .350 .038 5.50/C 4.oo/C 
8 N 8 lead IC .375 .075 6.00/C 5.00/C 
15 N TO-5 .350 .020 5.50/C 4.00/C 
16 N TO-18 .200 .020 5.50/C 4.00/C 
18 N TO-18 .200 .100 5.50/C 4.00/C 
19 N 8 lead IC .500 .275 12.00/C 10_00/C 
22 N TO-5 *. .344 .075 5.50/C 4.00/C 
44N TO-18 ** .305 .125 5.50/C 4.00/C 
46 N TO-18 .200 .060 5.50/C 4_00/C 
107 N 1'1 8 lead IC ** .430 .130 12.OD/C lO_OO/C 

100-249 
.22 
.25 

1000-4900 

3.00/C 
3.00/C 
3.00/C 
4.OO/C 
3.00/C 
4.00/C 
3.00/C 
B.OO/C 
3.00/C 
9.00/C 
3_ODIC 
3.00/C 
3.00/C 
9_OD/C 

(1) Suffix "N" indicates nylon. For OAP add $l.OD/C on all pads except -19 & -107, 
add $2.00/C for less than 1000 quantity. 

(2) 3 or 4 leads unless otherwise .pacified. TO 3 
(3) Configuration .ame as 19N - TO-66 
• For 3 leads ~ 

:~~:~~~:RS ~ 0 
Part No. Material Package 100-400 500-900 1000-4900 

43-03-3 .002" Thermafilm TO-3 6.00 3.50 2.00 
43-66-2 .002" Thermafilm TO-66 6.00 3.50 2_00 

1-49 50-99 100-499 
4703 A Hard Anodized TO-3 _40 _25 _15 
4003 BeO TO-3 1.56 1.25 _98 
4066 BeO TO-66 1.19 .95 .70 

5005- B 5005 - 9 

.015 TYP. 

7717-3N 7717-4N 7717-5N 

~11"'''' ~ ~ . --. 
I ww ~~ 

.D6ODIA '+ +---L .350otA •• : .' • 

.. 'LACES / 

-:-~ .2ODDIA' • 

,ao ... 
7717-BN 
7717-6N 7717-7N 7717·15N 

7717-I6N 77I7-1BN 

7717-22N 77I7-44N 77I7-46N 

eem/1973 ,Sed YELLOW SECTION for Local Sales and Distributors' Offices Vol.2 0 945 



Vol. 2 ACTIVE COMPONENTS' CIRCUIT ASSEMBLIES' CONTROLS & DRIVES 

TRW. SEMICONDUCTORS 
FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645-9200 (IN N. Y. STATE CALL COLLECT (516) 294-0990) 

RF 
COMMUNICATIONS 

ULTRA·CERAMIC 

MLP 

MRA 

TRW MICROWAVE TRANSISTORS 
Since TRW designed, developed and registered the first 2N4428-29-30-31 series, its world 
leadership in the microwave transistor field has been unquestioned. In 1968, the 2N5481-
82-83 series gave industry. its first high power, 2 GHz chain of devices available from a 
distributor's shelf. Subsequent developments range from the 10 and 20 watt 2N5595-96 
series, to electrically rugged (VSWR protected) 1 and 2 GHz units to the new 3 GHz 
series. These devices are available in a variety of TRW package designs including the 
TO-117, TO-129, Microstrip, Ultra-Ceramic, and HLP (hermetic-low parasitic). 

Amp. Min. 
TRW Type fo(GHz) PO*(W) Efficiency Gain (dB) Case Remarks 
2N4429 1 1.0 35% 5.0 TO·ll7 General Purpose Osciilator' Amplifier 
2N4430 1 2.5 35% 5.0 TO·129 General Purpose Osciilator' Amplifier 
2N4431 1 5.0 35% 5.0 TO·129 General Purpose Oscillator/Amplifier 
2N5764 1 3.0 40% 6.0 tUL·Cer Ruggedized ( VSWR Protected) 
2N5765 1 5.0 40% 6.0 tuL·Cer Ruggedized ( VSWR Protected) 
2N5595 1 10.0 55% 6.0 UL·Cer General Purpose, High Power 
2N5596 1 20.0 55% 5.0 UL·Cer General Purpose, High Power 
2N5715 2 .25 15%** 10.0 Mi-5tp High Gain Oscillator' Amplifier 
2N4976 2 1.0 25% 5.0 TO·129 General Purpose Oscillator/Amplifier 
2N5481 2 1.0 25% 6.0 UL·Cer General Purpose Oscillator/Amplifier 
2N5482 2 2.5 30% 5.0 UL·Cer General Purpose Oscillator/ Amplifier 
2N5483 2 5.0 33% 4.0 UL·Cer General Purpose Oscillator, Amplifier 
2N5766 2 1.0 30% 8.0 tuL·Cer For Common Base Amplifier Service 
2N5767 2 2.5 30% 8.0 ttuL·Cer For Common Base Amplifier Service 
2N5768 2 5.0 33% 7.0 ttUL·Cer For Common Base Amplifier Service 
TRW2010 2 10.0 33% 7.0 HLp·8 For Common Base Amplifier Service 
TRW2005 2 5.0 33% 7.0 HLP-8 For Common Base Amplifier Service 
TRW2003 2 2.5 33% 8.0 HLp·8 For Common Base Amplifier Service 
TRW2001 2 1.0 30% 8.0 HLp·8 For Common Base Amplifier Service 
PT6669 3 0.3 15%*' 6.0 HLp·8 For Common Base Amplifier Service 
2N6194 3 1.0 25% 5.0 HLp·8 For Common Base Amplifier Service 
2N6195 3 2.5 25% 5.0 HLp·8 For Common Base Amplifier Service 
2N6196 3 5.0 30% 5.0 HLp·8 For Common Base Amplifier Service 

* 
.. As grounded emitter amplifier unless otherWise specified. 

**In class "A" service. t VSWR protected. tt3:1 VSWR protected. 

TRW MICROAMP TRANSISTORS 
TRW now introduces to the microwave industry the microwave amplifier which is dis
guised as a transistor. The MICroAMP allows the design engineer to obtain power band
width and efficiency. The MICroAMP has a 500 Input and input VSWR of less than 2.0:1. 
MAXIMUM RATINGS (@ 25°C) ALL MRA SERIES 

VC80 VCES V'BO TST6 & TJ 
45V 45V 3.5V - 65°C to + 2000C 

Symbol Characteristic Test Conditions Value 
BVEBO Emitter to Base Voltage IE - 1 rnA, Ic - 0 4VDC 
BVcBo Collector to Base Voltage Ic = 2.5 rnA, IE = 0 45 VDC 
BVc,s Collector to Emitter Voltage Ic = 5.0 rnA 45VDC 
BVc,o Collector to Emitter Voltage Ic = 5.0 rnA, 18 = 0 30VDC 
h., DC Current Gain VCE = 5.0, Ic = 100 rnA 20·150 

DETAILED SPECIFICATIONS 

Fre7;uency Instan· Power 
tanaous output Power Broadband Ic Hz Bandwidth (Watts) In Gain Hjc Efficiency (Amps) 

TRW Type f1 f2 (Min.) Min.@ (Watts) (dB) °C/W Min. Cob (2aV) Max. 
MRA0610·3 0.6 1.0 50% 3.0 0.3 10.0 8.0 50% 4.5 pf 0.35 
MRA061O·18 0.6 1.0 50% 18.0 3.0 9.5 2.5 50% 14.0 pf 1.4 
MRA1014-2 1.0 1.4 33% 2.0 0.2 10.0 8.0 50% 4.5 pf 0.35 
MRA1014·12 1.0 1.4 33% 12.0 2.0 7.8 2.5 50% 14.0 pf 1.4 
MRA1417·2 1.4 1.7 20% 2.0 0.2 10.0 8.0 45% 4.5 pf 0.35 
MRA1417·11 1.4 1.7 20% 11.0 2.0 7.4 2.5 45% 14.0 pf 1.4 
MRA1720·2 1.7 2.0 16% 2.0 0.25 9.0 8.0 40% 4.5 pf 0.35 
MRAl720·9 1.7 2.0 16% 9.0 2.0 6.5 3.5 40% 14.0 pf 1.4 
MRA2023·1.5 2.0 2.3 14% 1.5 0.25 7.8 11.0 35% 4.0 pf 0.35 
MRA2023·3 2.0 2.3 14% 3.0 0.60 6.0 8.0 35% 5.0 pf 0.7 
MRA2023·6 2.0 2.3 14% 6.0 1.5 6.0 5.0 35% 7.5 pf 1.4 
MRA2327·1.5 2.3 2.7 16% 1.5 0.2 7.5 11.0 35% 3.5 pf 0.35 
MRA2327·5 2.3 2.7 16% 5.0 1.5 5.0 5.0 35% 7.5 pf 1.0 
MRA2731·1.5 2.7 3.1 14% 1.5 0.3 7.0 11.0 30% 3.5 pf 0.35 
MRA2731·5.0 2.7 3.1 14% 5.0 1.5 5.0 5.0 30% 7.5 pf 1.0 
NUTE: Powers are nonsaturated minimums. 

TRW SEMICONDUCTORS 0 14520 AVIATION BOULEVARD 0 LAWNDALE, CALIFORNIA 90260 • (213) 679-4561 • TWX 910·325·6206 0 T~LEX 67·7148 

Vol.20 946 CATALOG PAGES: tVal.1 0 301 to 10 972) (Va1.2 0 30Ua 20 1196) !Val.30 301tD 30 1420) eem'1973 



SEC. 4800 • SEMICONDUCTORS (INCL. MOUNTS & HEAT SINKS) 

TRW. SEMICONDUCTORS 
FOR CURRENT SOURCE DATA CALL TOLL-FREE 800-645-9200 (IN N. Y. STATE CALL COLLECT (516) 294-0990) 

RF 
COMMUNICATIONS 

CA 

8-8AND 

J-ZERO 

TO-60 

TO-39 

TRW MICROELECTRONIC LINEAR BROADBAND RF AMPLIFIERS 
CA801 /601: Thin film hybrid integrated circuit techniques give these amplifiers excep
tional performance characteristics in a wide variety of applications. The CA801 operates 
Class A for use in instrumentation, radio and wideband power amplifiers. CA601 ampli
fiers are designed for very low cross modulation, second order beat and noise demanded 
by CATV systems. Vee for all units is 24 volts. 

Impedance Noise Harmonic 
TRW Type Power Out Frequency (MHz) Gain (dB) (Ohms) (dB) Distortion 

CA801 400mW 10-400 ± 1 dB 25 50 12 down 30 dB 
CA860 500 mW 10-200 ± 1 dB 29 50 12 down?? dB 
CA870 400mW 100-400 ± 1 dB 29 50 12 down 11 4B 
CA880 250 mW 5-500 ± 1 dB 26 50 12 down?? dB . NCTA Standards, 57 dB Crossmodulatlon, 12 channels Flat. 

225-400 MHz BROADBAND MEDIUM AND HIGH POWER TRANSISTORS 
Frequency Power Gain 

TRW Type (MHz) (Watts) (dB) Vcc VCBO Ie (Max.) 

2N5773 400 1.5 11 28 65 0.5 
PT5749* 400 5.0 8 28 65 1.5 
PT5750' 400 10.0 7 28 65 1.7 
J02005 400 20.0 6 28 65 3.0 
J02000 400 30.0 6 28 60 6.0 
J02001 400 40.0 5 28 60 9.0 
102007 400 50.0 6.5 28 60 14.0 
J02009 400 20.0" 7.5 28 60 7.0 
J02401 400 35.0 7 28 60 9.0 . These deVices fulfill reqUirements for the 2N5635, 2N5636 and 2N5637 respectively . 

TRW 28V COMMUNICATIONS TRANSISTORS 
VHF/UHF POWER RF TRANSISTORS - GENERAL APPLICATION 

Bi (OC/W) Package 

35.0 TO-117 
9.5 B-Band-2 
6.0 B-Band-2 
4.5 B-Band-2 
2.5 B-Band-2 
1.5 J-zero 
1.4 J-zero 
1.3 J-zero 
1.5 J-zero 

The transistors listed below find wide applications as oscillators, amplifiers, and drivers 
in the VHF/UHF region. Typical equipment applications are: Sonobuoy, Rescue Beacon, 
CATV, military tactical radio, ECM, Mobile Base Stations, and various civil communica
tions applications 

Power Gain Ie (Max.) Oi 
TRW Type Frequency (Watts) (dB) Vec VCBO VCEO (Amps) (OC/W) Package 

2N1506A 70 1.5 10 28 80 50 0.5 50.0 TO-5 
2N5071 76 24.0 9 24 65 30 3.3 2.5 TO-60 
PT5602 80 5.0 11 25 60 40 0.5 17.0 TO-117 
PT5603 80 13.0 10 25 60 40 2.0 7.0 TO-117 
PT6731 80 50.0 10 25 80 50 6.0 2.7 DIA-4L 
PT6732 80 30.0 11 25 70 40 4.0 2.5 TO-128 
2N4933 88 20.0 7.6 24 70 35 3.3 2.5 TO-60 
2N5102 136 15.0 4 24 90 35 3.3 2.5 TO-60 
2N2887 150 2.5 9 45 100 80 1.2 7.0 TO-61 
PT3500 150 2.5 10 28 60 40 0.5 35.0 TO-39 
PT6728 150 80.0 7 28 65 45 8.0 1.75 DIA-2L 
PT6729 150 120.0 6 28 65 45 10.0 1.5 DIA-4L 
2N3632 175 13.5 6 28 65 40 3.0 7.6 TO-60 
2N4127 175 13.5 7 25 60 40 2.0 7.0 TO-117 
2N4128 175 24.0 6 25 60 40 4.0 4.3 TO-117 
2N5109 200 1.2 11 15 40 20 0.4 50.0 TO-39 
2N3866 250 1.5 12 28 55 30 0.5 50.0 TO-39 
2N4428 500 0.75 10 28 55 35 0.4 50.0 TO-39 
2N5177 500 25.0 5 28 55 35 4.0 4.4 DIA-2L 
2N5178 500 50.0 4 28 55 35 8.0 2.5 DIA-2L 

TRW SINGLE SIDEBAND LINEAR TRANSISTORS 
TRW offers the only complete line of transistors for reliable SSB service. The 12.5V 
types withstand open and short circuit loads at 16V operation. The 28V types withstand 
3:1 load VSWR. All types provide I.M.D. of -30dB across the 2-30MHz band. 

Power Gain Ic (Max.) Oi 
TRW Type Frequency PEP (dB) Vcc VCBO VCEO (Amps) (OC/W) Package 

23 28 
PT5604 15 1.0 18 12.5 60 40 0.5 35.0 TO-39 

20 28 
30 1.0 15 12.5 
15 14 

PT5740 15 12.5 40 18 5 1.75 TO-128 
30 17 

Power IS PEP for Intermodulatlon distortion of 32 dB or less. 
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Vol.2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

TRW. SEMICONDUCTORS 
FOR CURRENT SOURCE DATA CALL TOLL-FREE 800-645-9200 (IN N_ Y_ STATE CALL COLLECT (516) 294-0990) 

RF 
COMMUNICATIONS 

DIA-4L 

MX 

TO-117 

TRW SINGLE SIDEBAND LINEAR TRANSISTORS (CONT'D) 
Power Gain Ie (Max.) Oi 

TRW Type Frequency PEP (dB) Vee VCBO Vew (Amps) (OC/W) Package 

15 16 
PT5741 30 12.5 40 18 8 1.25 TO-128 

30 13 
15 16 

PT5742 60 12.5 40 18 12 0.9 DIA-4L 
30 13 

10 23 28 
PT6619 15 5 18 12.5 

10 20 28 60 40 - 7.0 TO-117 
30 5 15 12.5 

2N5707 28 20 14 28.0 70 50 4.0 2.5 TO-128 
2N5708 28 40 13 28.0 70 50 6.0 1.75 TO-128 
2N5709 28 80 13 28.0 70 50 12.0 1.25 DIA-4L 
PT6665* 28 80 13 28.0 70 50 12.0 1.25 DIA-4L 
2N5070 30 25.0 13 28.0 65 30 3.3 2.5 TO-60 

Power ,s PEP for Intermodulat,on d,stort,on of -32 dB or less. 'Same as 2N5709 w,th em,tter connected to case. 

TRW MICROELECTRONIC BROADBAND UHF POWER AMPLIFIERS 
TRW announces a first in power at frequency technology with the introduction of two 
microelectronic broadband amplifier modules. These modules feature: 50 Ohm input 
and output impedance, operate off 12V batteries, cover the complete mobile UHF radio 
bands, are capable of withstanding infinite VSWR at 14V and are stable under all operat
ing conditions of voltage and drive. Some of the advantages of using these modules are 
improved reliability, size reduction, reduction of production labor, shorter design cycles 
and cost savings. 

TRW Frequency Power Output Power Input Operating Storage Power Derating Minimum 
Type MHz @ 12.6V (W) (mW) Temperature Temperature -30 to +700C Efficiency 

MX7.5 403-512 7.5 125 -30°C to -30°C to 2.0 dB 33% 
MX12.0 403-512 12.0 150 +80oC + 100°C 2.0 dB 35% .. 

1 The ampllf,ers w,lI be suppl,ed ,n the following frequency ranges per customer request 403·420 MHz, 420·440 
MHz, 440·470 MHz and 470-512 MHz. Harmonic Content (Min.): 30 dB. 

TRW LOW VOLTAGE MOBILE RADIO AND 
INDUSTRIAL RF POWER TRANSISTORS 
TRW ... First in Power Frequency Technology and first to offer a complete line of ELEC
TRICALL Y RUGGEDIZED transistors for both AM and FM service in all the U. S. and 
European communications bands. Simplified, single device output circuitry operating 
directly from 12.5V battery potentials with output powers to 40 watts are possible. Sur
vival is assured in the face of sudden infinite VSWR's without the aid of expensive 
protective circuitry. 
30-50 MHz, FM SERVICE 

Power Power Frequency 
TRW Type Output (W) Input (W) (MHz) Gain (dB) Voltage (V) Package 

2N5687 1.5 .03 50 17.0 12.5 TO-39 
2N5688 5.0 0.2 50 14.0 12.5 TO-ll7 
2N5689 10.0 0.9 50 10.5 12.5 TO-ll7 
2N5690 25.0 3.5 50 8.5 12.5 TO-128 
2N5691 40.0 6.0 50 8.0 12.5 01A-4L 

50-SS MHz, FM SERVICE 
PT3501 1.0 0.04 88 14.0 12.5 TO-39 
PT8717 2.2 0.1 88 13.5 12.5 TO-l3l 
PT3503 5.0 0.3 88 8 12.5 TO-ll7 
PT5695 10.0 1.2 88 9.2 12.5 TO-ll7 
PT8769 15.0 1.5 88 10.0 12.5 B-Band-2 
PT4555 25.0 6.2 88 6.0 12.5 TO-128 
PT4556 40.0 11.0 88 5.5 12.5 DIA-4L 
PT8771 40.0 11.0 88 5.5 12.5 SOE-2 

150-175 MHz FM SERVICE , 
TRW Type Power Output (W) Power Input (W) Frequency (MHz) Gain (dB) Voltage (V) Package 

2N4427 1.0 0.1 175 10.0 12.5 TO-39 
2N5913 1.75 0.1 175 12.4 12.5 TO-39 
PT4537 2.5 0.1 175 14.0 12.5 TO-l3l 
2N5589 3.0 0.45 175 8.2 13.6 SOE-1 
2N6080 4.0 .25 175 12.0 12.5 SOE-2 
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SEC. 4800 0 SEMICONDUCTORS (lNCL. MOUNTS & HEAT SINKS) 

TRW. SEMICONDUCTORS 
FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645·9200 (IN N. Y. STATE CALL COLLECT (516) 2~~·D99D) 

RF 
COMMUNICATIONS 

SOE·2 

SWITCHING 
TRANSISTORS 

TD-3 

150-175 MHz FM SERVICE (CONT'D) , 
TRW Type Power Output (W) Power Input (W) Frequency (MHz) Gain (dB) Voltage (V) Package 

PT8725 5.5 1.2 175 6.2 13.5 Studless 
TO·129 

PT4544 10.0 1.2 175 9.2 12.5 B·Band·1 
2N559o 10.0 3.0 175 5.2 13.6 SOE-2 
2N6081 15.0 3.5 175 6.4 12.5 SOE-2 
PT5649 15.0 2.5 175 7.8 12.5 B-Band-2 
J0402o 20.0 2.5 175 9.0 12.5 J-ZERO 
2N6082 25.0 6.0 175 6.2 12.5 SOE-2 
PT8710 25.0 8.0 175 5.0 12.5 B-Band-2 
2N5591 25.0 9.0 175 4.4 13.6 SOE-2 
2N6083 30.0 8.0 175 5.7 12.5 SOE-2 
J04030 30.0 5.0 175 7.8 12.5 J-ZERO 
J04040 40.0 7.5 175 7.3 12.5 HERO 
2N6084 40.0 14.0 175 4.6 12.5 SOE-2 

450-470 MHz FM SERVICE , 
2N5697 0.25 0.06 470 6.2 12.5 TO-39 
2N5698 1.0 0.2 470 7.0 12.5 TO-131 
2N5644 1.0 0.2 470 7.0 12.5 SOE-2 
PT8809 2.0 0.2 470 10.0 12.5 280-S0E 
PT8740 2.0 0.6 470 5.2 12.5 TO-39 
PT3537 2.5 0.74 470 5.3 12.5 TO-ll7 
2N5645 4.0 1.0 470 6.0 12.5 SOE-2 
PT8810 5.0 0.7 470 8.6 12.5 280-S0E 
PT8741 5.0 1.0 470 7.0 12.5 B·Band-1 
PT8743 7.0 2.0 470 5.4 12.5 B·Band-1 
PT8811 10.0 2.5 470 6.1 12.5 280-S0E 
2N5646 12.0 4.1 470 4.7 12.5 SOE-2 
PT8742 12.0 4.0 470 4.8 12.5 B-Band-2 
PT4535 25.0 11.0 470 3.5 12.5 B·Band-2 
J03025 25.0 10.0 470 4.0 12.5 HERO 
J03030 30.0 12.0 470 4.0 12.5 HERO 
J03040 40.0 15.0 470 4.3 12.5 J-ZERO 

TRW HIGH SPEED 6-AMP NPN SILICON SWITCHING TRANSISTORS 
Typical Values: to. = 200nsec, toff = 300nsec @ 3A, Cob = 400pF @ 10V, f t = 30MHz 

YC@!ltJ HFE@ PT@ 
VCEO Vc.o Ic I. Ie VCE Tc=25°C OJC 

TRW Type Vdc Vdc Vdc Adc Adc Adc Vdc W °C/W Pkg. 

SVT350-3 350 350 0.8 3.0 0.6 15 3.0 5.0 75 1.5 TO-3 
SVT400-3 400 400 1.0 3.0 0.6 15 3.0 5.0 75 1.5 TO-3 
SVT450-3 450 450 1.2 3.0 0.6 15 3.0 5.0 75 1.5 TO-3 

TRW HIGH SPEED 10-AMP NPN SILICON SWITCHING TRANSISTORS 
Typical Values: to. = 200nsec, toff = 800nsec @ 1A, Cob = 150pF @ 10V, ft = 100MHz 

SVT200-5 200 225 1.0 5.0 0.5 15 5.0 5.0 125 1.0 TO-3t 
SVT250-5 250 275 1.0 5.0 0.5 15 5.0 5.0 125 1.0 TO-3t 
SVT300-5 300 325 1.0 5.0 0.5 15 5.0 5.0 125 1.0 TO-3t 

·SVT350-5 350 350 0.8 5.0 1.0 15 5.0 5.0 100 1.2 TO-3 
·SVT400·5 400 400 0.8 5.0 1.0 15 5.0 5.0 100 1.2 TO·3 
·SVT450-5 450 450 1.2 5.0 1.0 15 5.0 5.0 100 1.2 TO-3 . TYPical Values: to. - 200nsec, toff - 300nsec @ 5A, Cob - 450pF @ lOV, It - 30MHz. 
tAlso available in stud TO·63 and TO·61 isolated packages by designating suffix A and B respectively. 
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Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

TRW. SEMICONDUCTORS 
FOR CURRENT SOURCE OATA CALL TOLL·.FREE 800·645·9200 (IN N. Y. STATE CALL COLLECT (516) 294·0990) 

DIODES 

00·14 

00·4 

00·5 

TRW LVA DIODES 
The LVA device exhibits considerably sharper breakdown characteristics than zeners 
in the 4-10V range. Above 10V the breakdown mechanism of zener regulators is ava-

.Ianche which produces a very sharp knee and provides good voltage regulation. Below 
10V the field emission phenomenon starts, and as the operating voltage decreases 
field emission accounts for an increasingly higher percentage of the device breakdown 
mechanism. 

GENERAL PURPOSE LVA DIODES 
Maximum Dynamic Maximum Noise Maximum Reverse Nominal Zener Density 

Voltage @ Iz Impedance' Zz @ Iz @ 25D",A Leakage I. @ V. 
TRW Type 1 Vdc Ohms mA ' , ",V/VHz !'A Vdc 
LVA43A 4.3 12 20 4 4.0 1.5 
LVA47A 4.7 15 10 4 4.0 2.0 
LVA51A 5.1 15 5 4 0.1 2.0 
LVA56A 5.6 40 1 4 0.05 3.0 
LVA62A 6.2 50 1 4 0.05 4.0 
LVA68A 6.8 50 1 4 0.05 5.0 
LVA75A 7.5 100 1 4 0.01 6.0 
LVA82A 8.2 100 1 4 0.01 6.5 
LVA91A 9.1 100 1 4 0.01 8.0 
LVA100A 10.0 100 1 4 0.01 9.0 

TRW TUNING VARACTOR DIODES - EIA "1N" TYPES 
The EIA 1 N5139 type tuning Varicap® is manufactured by a proprietary alloy process 
assuring consistent ,capacitance tracking and abrupt junction characteristics. These Vari
caps are designed for tuning appliations where high Q's, consistent tracking, and low 
leakages are required. The 1N5139 types are suitable for military, industrial and com
mercial applications and are packaged in the DO-7 package. Supplied in ±10% and 
±5% (Suffix "A") capacitance tolerances. 

GENERAL ELECTRICAL CHARACTERISTICS (25°C unless noted)
TUNING VARICAP, EIA IN5139 SERIES 

S,ymbol Characteristics INgllNDJINJ INJ INJ INJ INJ INJ INJ IN 5139 5140 5141 5142 5143 5144 5145 5146 5147 5148 

VB. Reverse Breakdown Voltage (I. 100",A) • 65V Min. • 
Pd Power Dissipation • 400mW Max. • 
Top Operating Temperature 65°C to + 150°C. • 
T.t9 Storage Temperature 65°C to + 150°C • 
Cc Case Capacitance 0.2pF Typ. • 
Lc Case and Lead Inductance • 5nH Typ. • 
MWV Maximum Working Voltage • 60V • 
I. Reverse Current @ MWV • 20nA Max. · 
I. Reverse Current @ MWV (150°C) • 20",A Max. • 

ELECTRICAL CHARACTERISTICS (25°C unless noted)-
TUNING VARICAP EIA IN5139 SERIES , 

IN INDI INIJIN!IIN IN 11 IN J IN J IN J IN Symbol Characteristics 5139 5140 5141 5142 5143 5144 5145 5146 5147 5148 
C, Capacitance C-4Vdc, f = 1 MHz (pF) 6.8 10 I 12 1 15 1 18 22 1 27 1 33 I 39 1 47 

.·Cc• Capacitance Ratio C-4/C-MWV (Min,) 2.7 -2.8- 3.2 • 
Q Quality Factor Q-4Vdc, f 50MHz (Min,) 350 30012501 250 • 200 • 

POWER SCHOTTKY DIODES 
These devices are designed for operation in low voltage, high current Power Supplies. 
Improved Barrier formation techniques allow operation at higher temperatures than pre- , 
viously possible. 

Min. Reverse 
Forward Forward Voltage Max. Reverse Max. Reverse Package Max. Reverse 
Current Voltage (Tested @ Current @ Current @ (Cathode Recovery 

TRW Type Rating (10) @Io 25mA) 20V & 250 C 2DV & 125°C to Case) Time 

SD51 25 .550 25V 12mA 50 DO-5 IOnS 

SD50 10 .550 25V lOrnA 40 DO-4 IOnS 
Operating Temperature Range: -65°C to 150°C. 

TRW SEMICONDUCTORS • 14520 AVIATION BOULEVARD • LAWNDALE, CALIFORNIA 90260 • (213) 679-4561 • TWX 910-325-6206 • TELEX 67·7148 

Vol.2·950 CATALOG PAGES: (Vol.l·301 to 1-972) (VoI.2·301 to 2-1196) (Vo1.3-301 to 3'1420) eem/1973 



SEC. 4800 0 SEMICONDUCTORS (lNCL. MOUNTS & HEAT SINKS) 

TRW. SEMICONDUCTORS 
FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645·9200 (IN N. Y. STATE CALL COLLECT (5161 294·09901 

DIODES 

POWER 
DARLINGTON 

TO·3 

TRW HIGH SPEED POWER DIODES 
Electrical Characteristics 

Maximum Ratings @ 25°C 
VFmax. IRmax. r. Is urg8 V. OJC TRRmillC. @ I. BVmirt. @PRV 

TRW Type (Amps) (Amps) (Volts) (OC/W) Std. Pkg. Style (nsec) (Volts) @lmA (pAmps) 
SVD50·1 1 10 50 402 A 20 1.0 60 
SVDI00-l 1 10 100 402 A 20 1.0 120 
SVD50-3 3 30 50 202 B 20 1.0 60 
SVD100-3 3 30 100 202 B 20 1.0 120 
SVD300-3 3 30 300 2.5 Mod. 00-4 70 1.5 360 
SV0350-3 3 30 350 2.5 Mod. 00·4 70 1.5 420 
SVD400-3 3 30 400 2_5 Mod_ 00-4 70 1.5 480 
SV0450-3 3 30 450 2_5 Mod_ 00·4 70 1.5 540 
SV0300·5 5 50 300 2.5 Mod. 00-4 70 1.5 360 
SV0350-5 5 50 350 2.5 Mod_ 00-4 70 1.5 420 
SV0400-5 5 50 400 2.5 Mod. 00-4 70 1.5 440 
SV0450-5 5 50 450 2.5 Mod_ DO-4 70 1.5 540 
SVD50-6 6 60 50 2_5 Mod. 00-4 25 1.0 60 
SVDI00-6 6 60 100 2.5 Mod. 00-4 25 1.2 120 
SVD50-12 12 120 50 2.5 Mod_ 00-4 25 1.0 60 
SVDI00-12 12 120 100 2_5 Mod_ 00-4 25 1.2 120 
IN5410 12 200 150 2.0 00-4 70 1.0 175 
SV050-30 30 300 50 1.5 Mod. DO-5 35 1.0 60 
SV0100-30 30 300 100 1.5 Mod. 00-5 35 1.2 120 
1N5409 30 500 150 1.5 00·5 70 1.2 175 

MONOLITHIC HIGH VOLTAGE DARLINGTON FAMILY 
FOR USE IN SWITCHING POWER SUPPLIES, SWITCHING REGULATORS, 
CONVERTERSIINVERTERS, MOTOR CONTROLS., DEFLECTION CIRCUITS 
AND AUTOMOTIVE IGNITIONS. 

5 
5 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
75 
75 

125 
125 
100 
200 
200 
100 

The SVT 6000 Series are NPN, High Voltage, High Gain, Monolithic Darlington amplifiers 
for use in high speed power circuits at switching frequencies to 40KHz and higher. The 
units are mounted in the EIA standard TO-3 package. An internal diode provides rapid 
device turn-off. 
BVebo to 650 Volts ••• Switch times typo 300 NanoSec. 

TRW Type BVe. (Sustaining) Ie V" (Sat) 
SVT6060 300 Volts 20 Amps 2.0 Volts (le=20A, h=2A) 
SVT6061 350 Volts 20 Amps 2.0 Volts (I,=20A, h=2A) 
SVT6062 400 Volts 20 Amps 2_0 Volts (I,=20A, h=2A) 
SVT6000 300 Volts 10 Amps 1.4 Volts (I,=10A, h=500mA) 
SVT6001 350 Volts 10 Amps 1.4 Volts (1,= lOA, h=500mA) 
SVT6002 400 Volts 10 Amps 1.4 Volts (1,= IDA, h=500mA) 
SVT6251 350 Volts 5 Amps 1.4 Volts !I,=5A, Ib=500mA) 
SVT6252 400 Volts 5Amps 1.4 Volts (I,=5A, Ib=500mAJ 
SVT6253 450 Volts 5 Amps 1.4 Volts (le=5A, Ib= 500mA) 

"All products on these pages are production parts and available from any of our industrial distributors. For the name of the local distributor 
serving you see the yellow pages of this volume or call toll·free 800·645·9200 (in New York State call collect (5161 294-09901." 
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Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

TUNG-SOL 

BRIDGE 8-10 SERIES 
30 AMP 

CENTER 
TAP 

C-I0 SERIES 
30 AMP 

SINGLE PHASE BRIDGES 

DC OUTPUT SERIES 

30 A (75°C CASE) 8-10 

15 A (75°C CASE) 8-40 

10 A (75°C CASE) 8-50 

8RIDGE 

CENTER 
TAP 

8-40 SERIES 
15 AMP 

C-40 SERIES 
20 AMP 

8RIDGE 

CENTER 
TAP 

8-50 SERIES 
10 AMP 

C-50 SERIES 
15 AMP 

RATINGS AND CHARACTERISTICS 

SINGLE CYCLE SURGE 
PRV RATINGS (AT FULL LOAD) 

50 V to 1,000 V 400 A 

50 V to 1,000 V 300A 

50V to 600V 300 A 

TUNG-SOL DIVISION I WAGNER ELECTRIC CORPORATION 
630 WEST MT. PLEASANT AVE., LIVINGSTON, N. J. 07039 

MODULAR 
RECTIFIER 
ASSEMBLIES 

8RIDGE 

HAlF
WAVE 

8-20 SERIES 
35 AMP 

H-20 SERIES 
35 AMP 

MAXIMUM REVERSE CURRENT 
-PER DIODE-

AT 25°C & RATED PRY 
20 U", DC 

AT 100°C & RATED PRY 
400 ua DC 
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se:C. 4800 0 SEMICONDUCTORS (lNCL. MOUNTS & HEAT SlNKS) 

TUNG-SOL / MODULAR RECTIFIER ASSEMBLIES 

SINGLE PHASE CENTER TAP ASSEMBLIES 

DC OUTPUT SERIES PRV RATINGS 

30 A (lOO°C CASE) C-10 50V to 1,000 V 

20 A (lOO°C CASE) C-40 50 V to 1,000 V 

15 A (lOO°C CASE) C-50 50V to 600 V 

THREE PHASE BRIDGE - HALF WAVE RECTIFIERS 

DC OUTPUT SERIES PRV RATINGS 

35 A (75°C CASE) 8-20 50V to 1,000 V 

35 A (lOO°C CASE) H-20 50 V to 1,000 V 

SINGLE CYCLE SURGE 
(AT FULL LDAD) 

400 A 

300·A 

300 A 

SINGLE CYCLE SURGE 
(AT FULL LOAD) 

400 A 

400 A 

MAXIMUM REVERSE CURRENT 
-PER DIODE-

AT 25°C & RATED PRY 
20 ua DC 

AT 100°C & RATED PRY 
400 ua DC 

MAXIMUM REVERSE CilRIlENT 
-PER DIODE-

AT 25°C & RATED PRY 
20 ua DC 

AT 100°C & RATED PRY 
400 ua DC 

For additional Tungsol Catalog Data on High and Low Voltage Silicon Rectifiers, Sta~ks and Assemblies, see Vol.209S4:2o9S6. 
Also refer to Tungsol Catalog Data on Displays and Lamps, Vol.2oS39-2oS41. 

TUNG-SOL DIVISION I WAGNER ELECTRIC CORPORATION 
630 WEST MT. PLEASANT AVE •• LIVINGSTON. N. J. 07039 
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Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

TUNG-SOL SILICON RECTIFIER 
STACKS .AND ASSEIVIBLIES 

RECTIFIERS 
00-4 STUD MOUNTED RECTIFIER TUNG·SOL RECTIFIER ASSEMBLIES 

Tung-Sol provides high voltage and high current assemblies for a wide 
variety of applications that involve both ordinary and extraordinary 
requirements. 

Pictured here are several examples of these products. 

Please consult Tung·Sol regarding your rectifier assembly needs. 

00-5' STUD MOUNTED RECTIFIER 

SE. 
NOff , 

MAX. 

NOTE .. 
.175 
lTD ijo.o: 

~ ~ , -.--r=-.-~ 
,~~; 1-- ~ MAX. 

.1.56 
MIN. .200_1 
flAT .115-' 

00-8 STUD MOUNTED RECTIFIER 
".800 ~ 

650 ~ .310 •. 300 1.000" .",. --:.jilil--
MAX 1 j r {:d .MAX. L r 0 ~ 

SEE J I· .'50 fao11-1 .645 

_ 1.062_ 

1.031 

NOTE 7 ~:- ."j00 MAX. I. I ~'~~AX_ .605 
.100 ~ ~ I 1.675' %-2oC·UNf·2A 
050 _.1 ~ ~ t-- MAX. P1TCH OtA. WHEN 

1", c.T. 
10 = 125 AMPS 

PRV = 600V 
6" x 6" x 5" (APPROX.) 

--f - \ FINISHED .3479 M.AX 

"-- flEXIBLE LEAD 

00-9 STUD MOUNTED RECTIFIER 

"I 

PnCH ou.. WHEN 
fNStWI> .709. MAX 

SEE NOtE 3 

00-21 PRESS FIT RECTIFIER 

500 MIN 

JEOEC 00-4 CONSTRUCTION 
NOTES: 
1. Unit must not be damaged by torque of 15 in.· 

lb. applied to 10·32 NF 26 nut assembled on 
thread. 

2. Ola. of unthreaded portion .189 max., 163 min. 
3. Complete threads to extend to within 2V2 

threads of head. 
4. Angular orientation of this terminal is unde· 

fined. 
5. Max. pitch dia. of plated threads shall be basic 

pitch dia. (.1697) Ref. (Screw Thread Standards 
for Federal Services 1957) Handbook H28 
1957 PI. 

12 
12 
12 
12 

12 
12 
12 
12 

3", BRIDGE 
PRY = 14KV, 10 = 9.0 AMPS 
DIM. - 20" x 12" x 5" 

3", BRIDGE 
PRY = 24KV, 10 = 24.0 AMPS 
DIM. - 37" x 16" x 7" 

700 240 
800 240 
900 240 

1000 240 

50 1.0 250 
100 1.0 250 
150 1.0 250 
200 1.0 250 

CONTROLLED DATA 

TM2 SERIES 

6", STAR 
10 = 345 AMPS 
PRY = 600V 
13" X 6" x 5" (APPROX.) 

TUNG-SOL DIVISION I Wagner E1e"'ctric Corporation 
630 w. Mt. Pleasant Avenue, Livingston, N.J. 07039 / TWX: 710-994-4865 Phone: (201') 992-1100; (212) 732-5426 
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TUNG-SOL 
JEDEC DO-5 CONSTRUCTION 

NOTES: 
1. Unit must not be damaged by torque of 30 in.

lb. applied to 14-28 UNF-2B nut assembled on 
thread. 

2. Dia. of unthreaded portion .249 max., .220 min. 
3. Complete threads to extend to within 2'h 

threads of head. 
4. Angular orientation of this terminal Is unde

fined. 
S. Max. pitch dia. of plated threads shall be basic 

pitch dia. (.2268) Ref. (Screw ThreaC\ Standards 
for Federal Services 1957) Handbook H28 
1957 Pl. 

5 
5 
5 

5 
5 

10 

10 
10 
10 
10 

15 
15 
15 
15 

15 
15 

15 

18 
18 
18 

18 
18 
18 
18 
18 

22 
22 
22 

22 

100 5 

150 5 
200 5 
250 5 
300 5 
350 5 
400 5 

150 5 
200 5 

300 5 
350 5 

400 5 

so 10 
100 10 

200 10 
300 10 

400 10 

500 10 
SOO 10 

75 

75 
75 
75 
75 
75 
75 

110 

110 

110 
110 

110 

250 
250 

250 
250 
2SO 

250 

250 

SOD 5 220 

100 5 220 
150 5 220 

200 5 220 
300 5 220 

400 5 220 
500 5 220 
SOO 5 220 

50 5.0 350 

100 5.0 350 
150 5.0 350 
200 5.0 350 

20 300 3.2 350 
2.5 350 20 400 

20 500 

20 SOO 

25 (145°C) 50 
25 (1450 C) 100 
25 (145°C) 200 
25 (145°C) 300 

25 (1450 C) 400 
25 (145°C) SOO 
25 (1450 C) SOO 

30 (250 C) 50 

30 (250 C) 100 

30 (250 C) 200 

30 (250 Cj 400 

3.0 (25°C) SOO 

2.2 350 
1.5 350 

5.0 400 
4.5 400 
4.0 400 

3.5 400 
3.0 400 
2.5 400 

2.0 400 

5 400 

5 400 
5 400 

5 400 

5 400 

SEC. 4800 0 SEMICONDUCTORS (lNCL. MOUNTS & HEAT SINKS) 

35 (25°C) 
35 (25°C) 

35 (1400 C) 

35 (1400 C) 
35 (1400 C) 

35 (1400 C) 
35 (1400 C) 

35 (1400 C) 
35 (1400 C) 

400 
500 5 
600 5 

50 10 
100 10 

150 10 
200 10 

300 10 

400 10 
500 10 

400 

400 

500 
500 

500 

500 
500 

500 
500 

35 (1400 C) 600 10 500 

40 50 5.0 800 

40 100 5.0 800 

40 150 5.0 800 
40 200 5.0 800 

40 300 5.0 800 
40 400 4.4 800 
40 500 4.0 800 

40 sao 3.S 800 

45 (600 C) 50 5 500 

45 (SOOC) 100 5 500 
45 (BOOC) 150 5 500 

45 (SOOC) 200 5 500 
45 (BOOC) 250 5 

45 (SOOC) 300 5 

45 (SOOC) 350 5 
45 (SOOC) 400 5 
45 (SOOC) 500 5 

45 (SOOC) SOO 5 
45 (SOOC) 700 5 

45 (BOOC) 800 5 

AVALANCHE 
50 (1200 C) 200 2 
50 (1200 C) 400 2 

50 (1200 C) SOO 2 
so (1200 C) 800 2 

50 (140 0 C) 200 12 
50 (1400 C) 400 12 

50 (1400 C) SOO 12 

CONTROLLED AVALANCHE 

500 

500 

500 
500 
SOO 

500 
500 

500 

SOO 
600 

600 

600 

750 
750 
750 

--~--~-=~~~~-

50 800 2.0 SOO 
50 1000 2.0 SOO 

SO (SOOC) 50 5 450 
SO (SOOC) 100 5 450 
60 (SOOC) 150 5 450 
BO (SOOC) 200 5 450 
BO (SOOC) 250 5 450 
60 (SOOC) 300 5 450 
SO (SOOC) 3SO 5 450 
SO (SOOC) 400 5 450 
BO (SOOC) 500 5 450 
so (SOOC) SOO 5 450 
So (BOOC) 700 5 450 
SO (BOOC) 800 5 450 

10 
(1511·C 
Case) 
Amps 

60 (1000 C) 

60 (1000 C) 

60 (1000 C) 
60 (1000 C) 
60 (1000 C) 

SO (1000 C) 
60 (1000 C) 
60 (1000 C) 

60 (1000 C) 
60 (1000 C) 
60 (lOOOC) 

V... II'M 
!Will) 10 (Surge) 
Valts Ma. 

50 10 700 
100 10 700 

150 10 700 

200 10 700 
250 10 700 

300 10 700 
350 10 700 
400 10 700 

450 10 700 
500 10 700 
600 10 700 

JEDEC DO-21 CONSTRUCTION 

NOTES: 

1. 50 T.P.I. Knurl. 
2. MAXIMUM INSERTION PRESSURE: 

1000 Ibs. evenly distributed around ·the outer 
perimeter on top of the base. 

3. Types 127350 and 127351: Terminal lead diam
eter equals 0.093". 

10 
(150·C VOM II'M 
Case) (will) 10 (Surl') 
Amps Volts Ma. 

18 
18 

18 
18 
18 

25 

25 
25 
25 

25 
25 
25 

50 10 300 
100 10 300 

200 8 300 
300 6 300 
400 4 300 

50 5.0 400 

100 4.5 400 

200 4.0 400 
300 3.5 400 

400 3.0 400 
500 2.5 400 

600 2.0 400 

200 4.0 400 
400 3.0 400 

SOO 2.0 400 
800 2.0 400 

1000 2.0 400 

50 5.0 500 

100 5.0 500 
150 5.0 500 
200 5.0 500 

300 500 
400 4.0 500 
500 3.5 500 

600 3.0 500 

50 5.0 700 
100 5.0 700 

150 5.0 700 
200 5.0 700 

300 4.5 700 
400 4.0 700 
SOO 3.5 700 
600 3.0 700 

TUNG-SOL DIVISION I Wagner Electric CorporatIon 
630 w. Mt. Pleasant Avenlle, UvinQston, N.J. 01039 I TWX: 110-994-4865 Phone: (201) 992-1100: (212) 732-5426 
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Vol.2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

TUNG-SOL 
JEOEC 00-8 CONSTRUCTION 

NOTES: 

1. Complete threads to extend to within 2'12 
threads of head. 

2. Dia. of unthreaded portion .373 max., .344 min. 
3. Screw Thd. Standards for Federal Services 

(1957 Handbook H28 PI. 1) apply to UNF-2A 
Thd. 

4. Angular orientation of this terminal is unde
fined. 

5. Unit will not be damaged by torque of 100 Ib.
in. applied to a non-lubricated %-24 UNF-2B 
nut assembled on thd. 

6. A chamfer (or undercut) on one or both ends 
of hexagonal portions is optional. 

7. Square or radius on end of terminal is optional. 

10 
(1500 C 
Case) 
Amps 

70 

V.M 
(wkg) I. 
Volts Ma. 

50 15 

100 15 

150 15 

200 15 

300 15 

400 15 

500 15 

600 15 

200 24 

300 24 

400 24 

500 21 

600 17 

50 15 

100 15 

150 15 

200 15 

300 15 

400 15 

500 15 

600 15 

50 10 

100 10 

150 10 

200 10 

IFM 
(Surge) 
Amps 

1200 

1200 

1200 

1200 

1200 

1200 

1200 

1200 

1600 

1600 

1600 

1600 

1600 

1750 

1750 

1750 

1750 

1750 

1750 

1750 

1750 

1200 

1200 

1200 

1200 

250 

300 

350 

400 

500 

600 

10 1200 

10 1200 

10 1200 

10 1200 

10 1200 

10 1200 

100 9.5 3000 

200 9.5 3000 

300 

400 

500 

600 

9.0 3000 

9.0 3000 

8.0 3000 

6.5 3000 

50 15.0 4000 

100 15.0 4000 

150 13.0 4000 

200 13.0 4000 

300 12.0 4000 

400 10.0 4000 

500 8.5 4000 

600 7.0 4000 

JEOEC 00-9 CONSTRUCTION 

NOTES: 

1. Complete threads to extend within 2V2 threads 
of head. 

2. Dia. of unthreaded portion .670 max., .660 min. 

3. Screw Thd. Standards for Federal Services 
(1957 Handbook H28 PI. 1) apply to UNF-2A 
Thd. (plated). . 

4. Angular orientation of this terminal is unde
fined. 

5. A chamfer (or undercut) on one or both ends 
of hexagonal portions is optional. 

6. Square or radius on end of terminal is unde: 
fined. 

10 
(1500 C 
Case) 
Amps 

116 (120°C) 

116 (120°C) 

V.M 
(wkg) I. 
Volts Ma. 

50 10 

100 10 

116 (120°C) 150 10 

116 (120°C) 200 10 

116 (120°C) 300 10 

116 (120°C) 400 10 

116 (120°C) 500 10 

160 (125°C) 50 12 

160 (125°C) 100 12 

160 (125°C) 150 12 

160 (125°C) 200 12 

160 (125°C) 250 12 

160 (125°C) 300 12 

160 (125°C) 350 12 

160 (l250 C) 400 12 

160 (125°C) 500 12 

160 (125°C) 600 12 

IFM 
(Surge) 
Amps 

3000 

3000 

3000 

3000 

3000 

3000 

3000 

2000 

2000 

2000 

2000 

2000 

2000 

2000 

2000 

2000 

2000 

240 (1200 C) 50 16 3000 

240 (120°C) 100 16 3000 

240 (120°C) 150 16 3000 

240 (120°C) 200 16 3000 

240 (120°C) 250 16 3000 

240 (120°C) 300 16 3000 

240 (120°C) 350 16 

240 (120°C) 400 16 

240 (120°C) 500 16 

240 (120°C) 600 16 

240 (120°C) 50 

240 (120°C) 100 

240 (120°C) 150 

240 (120°C) 200 

240 (120°C) 300 

240 (120°C) 400 

50 

50 

50 

50 

50 

50 

240 (120°C) 500 50 

250 (100°C) 

250 (100°C) 

250 (100°C) 

50 55 

100 55 

150 55 

3000 

3000 

3000 

3000 

1800 

1800 

1800 

1800 

1800 

1800 

1800 

4500 

4500 

4500 

250 (100°C) 200 55 4500 

250 (100°C) 250 55 

250 (100°C) 300 55 

250 (100°C) 350 55 

250 (100°C) 400 55 

250 (100°C) 450 55 

250 (100°C) 500 55 

250 (100°C) 600 55 

4500 

4500 

4500 

4500 

4500 

4500 

4500 

NOTES: 

10 
(150oC V.M 
Case) (Wkg) 
Amps Volts 

275 (120°C) 50 

275 (120°C) 100 

275 (120°C) 150 

275 (120°C) 200 

275 (120°C) 300 

275 (120°C) 400 

275 (120°C) 500 

275 (120°C) 600 

IFM 
I. (Surge) 

Ma. Amps 

4000 

4000 

16.0 4000 

16.0 4000 

16.0 4000 

16.0 4000 

15.0 4000 

12.5 4000 

1000 10 

1200 10 

1400 10 

1600 10 

1800 10 

2000 10 

2400 10 

3000 10 

6000 

5300 

4500 

4500 

3500 

3500 

3500 

3500 

1. All diodes are available in reverse polarity. 

2. Unless otherwise specified current ratings 
are at 150°C. case with the exception of 
1511, 1611 and 1621 series. Refer to data 
sheets for ratings on these types. 

I", (Surge) Peak one-cycle surge current, un
der same condiUons as 10 rating. 

10 Max. recUfied avg. d.c. output cur
rent, resisUve or inductive load, 
60 cps sine wave input. 

Wagner lectric Corporation· 
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SEC. 4800 0 SEMICONDUCTORS (lNCL. MOUNTS & HEAT SINKS) 

UNITRODElliD 
ZENER DIODES 

Industrial Military 

• • • • -- Military Approved 
Zener Diodes 

Package Body A Body B Body A Body B Body C 

Voltage 10 Watt 
10% 6 Watt 

JAN & JANTX Y nom at 
Part No. lZ 1250 mY 

Tolerance 1 Watt 5 Watt 3 Watt 5 Watt (in lead mount version) 1.5 Watt 5 Watt 

6.8 UZ8806 UZ4806 UZ806 UZ5806 UZ7806 IN4461* IN4954* 6.8V 
7.5 UZ8807 UZ4807 UZ807 UZ5807 UZ7807 
8.2 UZ8808 UZ4808 UZ808 UZ5808 UZ7808 
9.1 UZ8809 UZ4809 UZ809 UZ5809 UZ7809 

10 UZ8810 UZ4810 UZ810 UZ5810 UZ7810 
12 UZ8812 UZ4812 UZ812 UZ5.812 UZ7812 
13 UZ8813 UZ4813 UZ813 UZ5813 UZ7813 
14 UZ8814 UZ814 UZ5814 UZ7814 
15 UZ8815 UZ4815 UZ815 UZ5815 UZ7815 
16 UZ8816 UZ4816 UZ816 UZ5816 UZ7816 
18 UZ8818 UZ4818 UZ818 UZ5818 UZ7818 

1 N4462 * IN4955* 2.5 
IN4463* IN4956* 8.2 
IN4464* IN4957* 9.1 
1 N4465 * IN4958* 10 
IN4466* IN4959* 11 
IN4467* 1N4960* 12 
1N4468* 1N4961* 13 
IN4469* 1N4962* 15 
IN4470* IN4963* 16 
1 N4471 * IN4964* 18 
1N4472* 1N4965* 20 

20 UZ8820 UZ4820 UZ820 UZ5820 UZ7820 IN4473* IN4966* 22 
22 UZ8822 UZ4822 UZ822 UZ5822 UZ7822 
24 UZ8824 UZ4824 UZ824 UZ5824 UZ7824 

1N4474* IN4967~ 24 
1N4475* IN4968* 27 

27 UZ8827 UZ4827 UZ827 UZ5827 UZ78.27 1N4476* 1N4969* 30 
30 UZ8830 UZ4830 UZ830 UZ5830 UZ7830 
33 UZ8833 UZ4833 UZ833 UZ5833 UZ7833 
36 UZ8836 UZ4836 UZ836 UZ5836 UZ7836 
40 UZ8840 UZ4839* UZ840 UZ5840 UZ7840 
45 UZ8845 UZ4843 * UZ845 UZ5845 UZ7845 
47 UZ4847 
50 UZ8850 UZ4851* UZ850 UZ5850 UZ7850 
56 UZ8856 UZ4856 UZ856 UZ5856 UZ7856 

IN4477* 1N4970* 33 
IN4478* 1N4971 * 36 
IN4479* IN4972* 39 
IN4480* IN4973* 43 
IN4481* IN4974* 47 
IN4482* IN4975* 51 
IN4483* 1N4976* 56 
1N4484 1N4977* 62 
1N4485 IN4978* 68 

60 UZ8860 UZ4862* UZ860 UZ5860 UZ7860 
70 UZ8870 UZ4868* UZ870 UZ5870 UZ7870 

IN4486 IN4979* 75 
1N4487 IN4980 82 

75 UZ8875 UZ4875 UZ875 UZ5875 UZ7875 IN4488 IN4981 91 
80 UZ8880 UZ4882* UZ880 UZ5880 UZ7880 
90 UZ8890 UZ4891* UZ890 UZ5890 UZ7890 

IN4489 IN4982 100 
IN4983 110 

100 UZ8210 UZ4210 UZ210 UZ5210 UZ7210 
110 UZ8211 UZ4211 UZ211 UZ5211 
120 UZ8212 UZ4212 UZ212 UZ5212 
130 UZ8213 UZ4213 UZ213 UZ5213 
140 UZ8214 UZ214 UZ5214 
150 UZ8215 UZ4215 UZ215 UZ5215 
160 UZ8216 UZ4216 UZ216 UZ5216 
170 UZ8217 UZ217 UZ5217 
180 UZ8218 UZ4218 UZ218 UZ5218 
190 UZ8219 UZ219 UZ5219 
200 UZ8220 UZ220 UZ5220 
220 UZ4220 UZ222 UZ5222 

1N4984 120 
IN4985 130 
IN4986 150 
IN4987 160 
1N4988 180 
1N4989 200 
IN4990 220 
1N4991 240 
IN4992 270 
IN4993 300 
IN4994 330 
1N4995 360 
IN4996 390 

240 UZ224 UZ5224 
260 UZ226 UZ5226 
280 UZ228 UZ5228 
300 UZ230 UZ5230 
320 UZ232 ,UZ5232 
340 UZ234 UZ5234 
360 UZ236 UZ5236 
380 UZ238 UZ5238 
400 UZ240 UZ5240 

Specify 20% voltage tolerance by changing third digit from right Polarity is cathode to stud. 
up one digit. (UZ809 becomes UZ909). For reverse polarity use suffix 
Specify 5% voltage tolerance by changing third digit from right "R" with part numbers. 
down one digit. (UZ2820 becomes UZ2720). e.g. UZ7818R 
"Voltage ratings for these Models are 39, 43. 51, 62, 68, 82. and 91 respectively. "Available as JAN & JANTX 

UNITRODE CORPORATION. 580 PLEASANT ST .• WATERTOWN. MASS. 02172 • TEL. (617) 926-0404 • TWX (710) 327-1296 • TELEX 922-414 
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Yol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

ruJ] 
. UNITRODE 

INDUSTRIAL POWER SWITCHING TRANSISTORS 
D.C. M ... imum Minimum Typical Typical Typical 

Collector Elllit1llt' Collector Gain-Collector Sustaining Voltage Type Saturation D.C.Cu,rent Tu,n·on Tu, .... off Bandwidth Current 
Voltage Gain Time Time Pl'1)CIuct 

Ie VCER VCEO VCE fsail 
Package/Power 

hFE len toff IT 

A V V 100°C Case V ns ns Ml1z 

TO·5/4W TO·66/16W 
200 150 UPT011 UPT021 

0.5 250 200 UPT012 UPT022 1 @0.5A 10@0.5A 50 400 40 
300 250 UPT013 UPT023 
350 300 UPT014 UPT024 
400 300 UPT015 UPT025 

TO·5/4W TO·66/16W 

60 40 UPT111 UPT121 
1 80 60 UPT112 UPT122 1@IA 20@IA 100 250 50 

100 80 UPT113 UPT123 
120 100 UPT114 UPT124 
150 120 UPT115 UPT125 

TO·514W TO·66/16W 
60 40 UPT211 UPT221 
80 60 UPT212 UPT222 1@2A 20@2A 130 300 70 

100 80 UPT213 UPT223 
120 100 UPT214 UPT224 

2 
150 120 UPT215 UPT225 

TO·5110W TO·66/16W 
200 150 UPT311 UPT321 
250 200 UPT312 UPT322 1@2A 10@2A 200 BOO 40 300 250 UPT313 UPT323 
350 300 UPT314 UPT324 
400 . 300 UPT315 UPT325 

TO·3/50W TO-66/2SW 
200 150 UPT531 UPT521 

3 250 200 UPT532 UPT522 1@3A 10@3A 200 900 30 
300 250 UPT533 UPT523 
350 300 UPT534 UPT524 
400 300 UPT535 UPT525 

TO·5/SW TO-66/2SW 
60 40 UPT611 UPT621 1.0@5A 
80 60 UPT612 UPT622 1.0@5A 15@5A 250 550 40 

100 80 UPT613 UPT623 1.0@5A 
120 100 UPT614 UPT624 1.5@5A 
150 100 UPT615 UPT625 1.5@5A 

5 

TO·3/SOW TO-6612SW 
200 150 UPT731 UPT721 
250 200 UPT732 UPT722 1@5A 10@5A 250 800 30 
300 250 UPT733 UPT723 
350 300 UPT734 UPT724 
400 300 UPT735 UPT725 

TO·3/SIMI TO-66/2SW 
60 40 UPT831 UPT821 1.0@10A 
80 60 UPT832 UPTB22 1.0@10A 20@ lOA 250 550 60 

100 80 UPT833 UPT823 1,0@10A 
120 100 UPT834 UPT824 1.5@10A 
150 100 UPT835 UP1'825 I.S@ll0A 

10 
TO·31700 

200 150 UPT931 
250 200 UPT932 1.5@10A 10@ lOA 500 l20P 30 
300 250 UPT933 
350 300 UPT934 
400 300 UPT935 

TO-3/60W TO·66/300 
60 40 UPT1031 UPT1021 1.5@15A 

15 80 60 UPT 1 032 UPT1022 1.5@15A 15@15A 450 350 50 
100 80 UPT1033 UPT1023 1_5@15A 
120 100 UPT 1 034 UPT1024 2.0@15A 
150 100 UPT1035 UPT 1 025 2.0@15A 

TO-3I7OW 
60 40 UPT1131 

20 80 60 UPT1132 1.5@12OA 15@2OA 300 600 60 
100 aO UPT1133 
120 100 UPT11;J4t 
150 100 UPT1135 

UNITRODE CORPORATION • 580 .PLEASANT ST. • WATERTOWN. MASS. 02172 • TEL. 1617l 926-0404. TWX 17101 327.1296 • TELEX 922-414 
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300 2N5663 2N5661 

t Also available in: 1 Also available In: 
TO-SLow Profile TO-5 7/16 stud 
TO-5 Low Profile 7/16 Stud 
TO-5 7/16 Stud 

SEC. 4800 • SEMICONDUCTORS (lNCL. MOUNTS & HEAT SINKS) 

UNITROOE I1W 
POWER TRANSISTORS 

, Also available In: 
TO-5 Low Profile 7/16 Stud 
TO·5 
TO-5 7/16 Stud 

2N5667 I 2N5665 

MILITARY APPROVED POWER TRANSISTORS 

JAN & JANTX 2N2151 
JAN & JANTX 2N3996-9 
JAN & JANTX 2N4150 
JAN & JANTX 2N5660-3 
JAN & JANTX 2N5664-7 

UNITRODE CORPORATION - 580 PLEASANT ST_ - WATERTOWN. MASS. 02172 - TEL. (617) 926-0404 - TWX (7101327-1296 - TELEX 922-414 
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VO •• 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLlE$/ CONTROLS & DRIVES 

[illJUNITRODE 
POWER DARLINGTON TRANSISTORS 

Collector Current 

DC 

Ie; 

A 

2 

Z 
Do. 
Z 

S 

10 

2 

Do. 
Z 
Do. 

5 

*4 Leaded TO-5 
**3 Pin TO-66 
t3 Pin TO-3 

Type 

PICooO 

PICoo1 * 
PIC502U 

Peak 

Ie 

A 

S 

10 

20 

5 

10 

Type 

U2T3Ol 
U2T401 
U2T30S 
U2T405 

U2TlOl 
U2T201 
U2TlOS 
U2T20S 

U2TSOl 
U2T60l 
U2TS05 
U2T605 

U2T351 
U2T451 
U2T355 
U2T455 

U2Tl51 
U2T251 
U2Tl55 
U2T255 

Power Rating 
per Darlington 

25OCC,se 

Po 
W 

30 

20 

20 

Power Collectar Minimum Maximum Typical Collectar Package Dissipation Emitter DC Current Saturation Tum·on 
lDO·C Case Voltage Gain Voltage Time 

PD V_ hoe VelllOtl to. 

W V V ns 

TO·33* 4 60 1000 1.S 300 TO·66·· 16 
. 

TO·33 4 
TO·66 16 ISO 1000 2.S 400 

TO·33 5 80 2000 1.5 400 T0-66 25 
TO·33 5 150 1000 2.S SOO TO-66 25 

TO·66 , 30 80 2000 1.5 400 
TO·3t 50 
TO·66 30 
TO·3 50 150 1000 2.S 500 

TO·33 4 60 1000 2.0 250 
TO-66 16 
TO-33 4 120 1000 2.5 300 
T0-66 16 

TO-33 5 
80 2000 2.5 300 

TO·66 25 
TO·33 5 
TO-66 25 

120 1000 3.0 400 

DUAL DARLINGTON TRANSISTORS 
5 Amp D.C., 10 Amp Peak NPN 

Minimum Minimum Maximum Maximum Maximum 
D_C. Current Saturation Turn-on Turn-off Operating Gain Voltage Time Time Voltage 5A 5A 5A 5A 

VCEO hFE VCE(satl ton toff 
V V liS liS 

100 2000 1.5 0.55 2.0 

100 1000 2.0 0.65 3.6 

80 750 2.0 '0.65 3.6 

* Replaces OPS 1000 U Replaces OPS2ooo, HC3000 
2 

Consult factory for higher current ratings and for comp!em!lntary devices. 

3 

4 

Typical Typical 
Gain-Turn-off Bandwidth Time Product 

to" fT 

ns MHz 

1000 80 

1000 70 

1000 100 

1000 80 

1000 100 

1000 80 

900 70 

900 60 

900 80 

900 70 

T0-33 

Package 

6 

5 
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The programmable Unijunction Transistor is today's preferred device for 
low cost timing circuits, oscillators, sensing circuits. and a wide range 
of other applications where a variable voltage level threshold is desired. 
Functionally equivalent to standard Unijunction Transistors, Unitrode 
PUTs offer the superior advantage of versatile programming. External 

SEC. 4800 • SEMICONDUCTORS (lNCL. MOUNTS & HEAT SINKS) 

UNITROOEQ![] 
resistors can be added to meet designers' needs in programming Ip, 

I., R", and Eta. All units are fully planar passivated and are constructed 
to the same high quality standards expected from all Unitrode semi· 
conductors. 

PROGRAMMABLE UNIJUNCTION TRANSISTORS (PUTs) 
VAK I. Iv 

Anode to Peak Valley 
Cathode Point Point 

Type Voltage Current Current 
min. max. min. 

(Volts) (JtA) (pAl 

¢-Line Industrial Plastic Types 
Pl3T! 40 2 70 
P13T2 40 0.15 25 

2N6027 40 2 1.5mA* 
2N6028 0.15 1.0mA* 

¢-Line Industrial Metal Can Types 
Ul3T1 40 2 70 
U13T2 40 0.15 25 
U13T3 100 2 70 
U13T4 100 0.15 25 

Premium Industrial Types 

2N6116 2 70 
2N6117 0.3 50 
2N6118 40 0.15 50 
2N6119 2 1.5mA* 
2N6120 0.15 1.0mA* 

Military Types 

2N6137 40 10 (1) 40 (2) 
2N6138 100 10 (1) 40(2) 

NOTES: (1) T=55°C (2) T=+125°C *RG = 2000 

LIGHT ACTIVATED SCRs 
These light activated SCRs can often perform the dual role of light 
sensing and load actuating. Simple bias adjustment adapts for a wide 
variety of light sources, from ultrasensitive to well above 'any undesired 
ambient illumination. They are ideal for use in isolation switches, 

Vo 
Pulse 
Output 
Voltage PACKAGE 

min. 
(Volts) 

9 • TO·92 

6 ,. :::::::::::. TO·98 

6 ,,, TO·18 

6 
6 
6 • TO·18 
9 
9 

9 • TO·18 

punched paper tape and card readers, meter position sensing, intrusion 
alarms, slave flashes, and a wide variety of other light sensing 
applications. 

LIGHT ACTIVATED SCRs 
V,X VRX Light trigger intensity 

IHx 

Type max 
Package min min max mA 

Volts foot candles foot candles RGK = 4.7K 

PR30 30 
PR60 60 2 10 1 PRI00 100 
PR200 200 el ROUND 

PR30A 30 
LENS 
TO·18 

PR60A 60 4 10 1 PRI00A 100 
PR200A 200 

PF30 30 
PF60 60 10 50 1 PFlOO 100 
PF200 200 • FLAT 

LENS 
PF30A 30 TO·18 
PF60A 60 20 50 1 PFlOOA 100 
PF200A 200 

UNITRODE CORPORATION. 580 PLEASANT ST .• WATERTOWN. MASS. 02172 • TEL. 16171 926-0404 • TWX 1710\ 327-1296 • TELEX 922-414 
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Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

lliDUNITRODE 
THYRISTORS, SILICON CONTROLLED RECTIFIERS (SCRs) 

¢-line Industrial 
Standard Grade High Speed Premium Grade 

Package t r m t , t m 
TO·18 TO·92 TO·5 TO·18 TO·59 TO·18 TO·5 

VFX Vax 
0.5A 0.8A 1.6A 0.5A 5.0A 0.5A 1.6A 

min Volts @100°C @25°C @70°C @100°C @IOO°C @ 100°C @S5°C 
case case case case case case case 

30 10100 IP100 10600* BA150 C0200 
2N5060 CB200 

50 10200 
10601 * 

60 10101 IP101 GA300 GB300 AA100 AOIOO 
2N5061 GA300A GB300A AAI07 AOI07 

AAIl4 AOIl4 
BA151 C0201 
CB201 

100 10102 IPI02 10201 GA301 GB301 AA101 A0101 
2N5062 10602* GA301A GB301A AA10S AOIOS 

AAll5 AOIl5 
BA152 C0202 
CB202 

150 10103 IP103 10202 
2N5063 10603* 

200 10104 IP104 10203 AAI02 A0102 
2N5064 10604* AAI09 AOI09 

AAIl6 ADIl6 
CB203 C0203 

300 10300 AA103 AOI03 
10605* AAIlO ADIlO 

AAll7 AOll7 
400 10301 AAI04 AOI04 

10606* AAlll :gm AA118 
-Electrically equivalent hermetic replacement for the GE CI06 with the same lead seauence. 

Package 
Military Aerospace Military High Speed 

TO·18 TO·46 TO·5 TO·59 TO·18 TO·18 TO·46 TO·59 t 

VFX Vox 0.5A 0.5A 1.6A 5.0A 0.4A 0.5A 0.5A 5.0A 
min Volts @100°C @ 100°C @85°C @ 100°C @IOO°C @100°C @lOO°C @100·C 

case case case case case case case case 

30 2N3027 3027·1 2N3027 3027·1 
2N3030 3030·1 2N3030 3030·1 

60 2N5719 3028-1 2N5724 CM100 GA200 2N3028 3028·1 GB200 
2N3028 3031·1 GA200A 2N3031 3031·1 GB200A 
2N3031 

100 2N5720 3029·1 2N5725 CMIOI GA201 2N3029 3029·1 GB201 
2N3029 3032·1 GA201A 2N3032 3032·1 GB201A 
2N3032 

200 2N5721 2N5726 CM102 

300 2N5722 2N5727 CM103 

400 2N5723 2N5728 CM104 

MILITARY APPROVED SCRs 
JAN 2N1870A JAN & JANTX 2N2323 JAN & JANTX 2N2326 JAN & JANTX 2N2329 JAN & JANTX 2N3030 
JAN 2N1871A JAN & JANTX 2N2323A JAN & JANTX 2N2326A JAN & JANTX 2N3027 JAN & JANTX 2N3031 
JAN 2N1872A JAN & JANTX 2N2324 JAN & JANTX 2N2328 JAN & JANTX 2N3028 JAN & JANTX 2N3032 
JAN 2N1874A JAN & JANTX 2324A JAN & JANTX 2N2328A JAN & JANTX 2N3029 

UNITRODE CORPORATION. 580 PLEASANT ST .• WATERTOWN. MASS. 02172 • TEL. (617) 926·0404 • TWX (710) 327·1296 • TELEX 922·414 
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Peak 
Inverse 

Type 
Voltage 
Per Leg 

PIV 
V 

IN5802 50 
IN5803 75 
IN5804 100 
IN5805 125 
1N5806 150 
1N5807 50 
IN5808 75 
1N5809 100 
IN5810 125 
1N5811 150 
1N5812 50 
IN5813 75 
IN5814 100 
1N5815 125 
1N5816 150 

UES501 50 
UES502 75 
UES503 100 
UES504 125 
UES505 150 

Package 

Max. Av. D.C. 
output current 
25°C 

50 
100 

200 

225 

300 

> 400 i: 

500 

600 

800 

1000 

'Low Leakage Types 

Maximum 
Average 

D.C. 
Output 
Current 

10 
A 

2.5 

6 

20 

50 

General 
Purpose 

• 

Body A 

3/4 A 

UTIlI 
UTI12 

UT113 
'UT21I 

UT114 
'UT212 

UT115 
'UT213 

UT117 
'UT214 

UTI18 
'UT215 

UT119 

UTI 20 

SEC. 4800 0 SEMICONDUCTORS (lNCL. MOUNTS & HEAT SINKS) 

UNITROOE[1W 
HIGH EFFICIENCY ESP RECTIFIERS 
Non· Maximum Maximum 

Repetitive Forward Leakage Current Maximum 
Sinusoidal Voltage Per Leg @ PIV Reverse 

Surge Drop Recovery 
(8.3 mS) Per Leg I. @ 25°C I. @ 100°C Time Package 

IF VF t" A V@rnA pA p.A ns 

35 0,875 @ 1 50 25 • A 

125 0.875 @ 4 5 150 30 • B 

250 0.900 @ 10 10 500 35 00-4 

600 0.95 @50 25 1.5 rnA 50 00·5 

STANDARD RECOVERY RECTIFIERS 
2 Amp Series 4 Amp Series 12 Amp Series 

• 2SL2 • TW. 

Body A Body B C (Stud) 

7.5 A 9.0 A 12.0 A 
1.0 A 1.25 A 1.5 A 2.0 A 2.0 A 4.0 A 100°C 100°C 100°C 

UT2005 UT4005 UT5105 UT6105 UT8105 
UT236 UT249 UT251 UT261 UT2010 UT4010 UT5110 UT6110 UT8110 
UT234 UT242 UT252 UT262 UT2020 UT4020 UT5120 UT6120 UT8120 

UT235 UT244 UT254 UT264 UT2040 UT4040 UT5140 UT6140 UT8140 

UT237 UT245 UT255 UT265 

UT238 UT247 UT257 UT267 UT2060 UT4060 UT5160 UT6160 UT8160 

UT361 UT362 UT258 UT268 

UT347 UT363 UT364 

UNITRODE CORPORATION. 580 PLEASANT ST .• WATERTOWN. MASS. 02172 • TEL. (617) 926-0404 • TWX (710) 327-1296 • TELEX 922-414 
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Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

illJJUNITROOE 

HIGH SPEED RECTIFIERS - 9 Amp Series 

Maximum 
Average 

Maximum D.C. Non-
Peak Output Repetitive Minimum Leakage Current 

Inverse Currentt Sinusoidal Forward PerLeg@PIV 
Voltage 100°C Case Surge Current at 

Type; Per Leg Temp. (8.3 mS) 1.1 V 25°C 1.@25°C I.@ 100°C 
PIV 10 I, 
V A A A p.A !LA 

UTR6405 50 
UTR6410 100 9.0 150 6.0 10 300 
UTR6420 200 
UTR6440 400 
UTR5405 50 
UTR5410 100 7.5 135 5.0 10 300 
UTR5420 200 
UTR5440 400 
UTR4405 50 
UTR4410 100 6.0 120 4.0 10 300 
UTR4420 200 
UTR4440 400 

tPolarity is cathode to stud. For reverse polarity, use suffix "R" with part numbers, e.g. UTR 6405R. 

tRating is based on E.I.A. Standards RS.248 and RS.289 covering ratings for hex base silicon rectifiers. 

§Recovery is measured frQm 1A to lA, recovery to 'I2A. In the 1A to 30Y circuit of MIL·STD·750 Method 4031, recovery 
times are approximately 40% of those shown in the table above. 

ttAlso available with insulated stud at the same ratings. 

HIGH SPEED RECTIFIERS - 4 Amp Series 

Maximum 
Average Non· 

D.C. Repetitive Minimum Maximum 
Peak Output Sinusoidal Forward Leakage Current 

Inverse Current Surge Current at PerLeg@PIV 
Voltage 25°C (8.3 mS) 1.lV 25°C 

Type Per Leg Temp. .. 1.@25°C I.@ 100°C 
UTX4I05 50 
UTX41l0 100 4.0 80 3.0 5 75 
UTX4115 150 
UTX4120 200 
U!X3105 50 
UTX3110 100 3.0 60 2.0 5 75 
UTX3115 150 
UTX3120 200 

*Measured in a reverse recovery circuit switching from 1A forward current to lA reverse current recovery to 'I2A. 

**Forward voltage drop is measured at least 1 sec after application of current. 

MILITARY APPROVED RECTIF~ERS 

Maximum 
Reverse 
Recovery 

Time§ 

t" 
ns 

~~~ 
400 
500 
300 
300 
400 
500 
300 
300 
400 
,500 

Maximum 
Reverse 

Recovery 
Time . 
100 

100 

General Purpose -1 Amp Types Fast Recovery - 1 Amp Types 

JAN & JANTX 1N4245, 46, 47 JAN & JANTX IN4942, 44, 46 

General Purpose - 2 Amp Types Fast Recovery - 3 Amp Types 

JAN & JANTX 1N3611, 12, 13, 14 JAN & JANTX 1N5186, 87, 88, 90 

General Purpose - 3 Amp Types 

JAN & JANTX 1 N5550, I, 2, 3 

Package 

Body 

C 
(Stud) 
tt 

Package 

Body 
B 

UNITRODE CORPORATION. 580 PLEASANT ST .• WATERTOWN. MASS. 02172 • TEL. (617) 926-0404 .. TWX (710) 327-1296 • TELEX 922-414 
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SEC. 4800 0 SEMICONDUCTORS (lNCL. MOUNTS & HEAT SINKS) 

lli!JUNITRODE 

HIGH VOLTAGE STACKS 

0uIput 1= .. VOLlKGE 

1200 1500 1800 2000 2500 3000 3500 4000 4500 5000 6000 7000 7500 8000 10.000 12.000 15.000 18.000 20.000 25.000 

US60A US70A US80A US100A US120A US1SOA USI80A 688·20 
.25 - - - - - - - - - USRSOA I I - I I I I I F 688-25 

I USR60A USR70A USR80A USR100A USR120A USR1SOA USRI80A US200A F 
I I I I I I I I 

US3S US40 US4SA UFS7.5-C USB1()"C USSI5-C 
.25- - - - - USR2S USR30 A A I USSOA - - USS7.5-C - UFS1()"C 688-12 UDCI5-j 688-18 - -
.5 A USR3S USR40A USR4SA I UFB7.5-C USS1()"C F 688·15-F F 

A I I 

US18 US20 USBS·C 688-10 
.5- - - A A US2S US30 - - - UFS5-C - - USB7.S - F - UDA1S - - -
.75 USR18 USR20 A A USS5-C C UDClO j 

A A UFB5-C j 

US15 UDC7.S 
.75 - A - - UFB2.S - - - - - - - j - UDAlO - - - - -
1.0 USR1S C UDD7.S j 

A j 

US12 UDCS UDA7.S 
1.()" A - - - USB2.S - - - - j - - j - - - - - - -
1.5 USR12 C UDDS UDB7.S 

A j j 

UDAS 
1.5- - - - - - - - - - j - - - - UGD10 - - - - -
2.0 UDBS j 

j 

UGD7.S 
2.0· - - - - UDD2.S - - - - - - - j - UGBIO - - - - -
2.5 j UGF7.S j 

j 

2.5· - - - - UDB2.S - - - - - - - UGB7.S - - - - - - -
3.0 j j 

UGDS·j 
3.0· - - - - - - - - - UGfS·j - - UGE7.S - - - - - - -
4.0 UDFS·j j 

UGBS·j 
4.0 - - - - UDF2.S - - - - UDES·j - - - - - - - - - -
S.O j UGE5-7 

UDE2.S 
5.0· - - - - j - - - - - - - - - - - - - - -
6.0 UGF2.S 

j 

6.0 - - - - UGE2.S - - - - - - - - - - - - - - -
7.0 j 

NOTE: READ type numbers and package code letters under appropnate output current. SEE package Illustratoons below at proper code letter. 

I .- A 
c 

',.' "", 
~ . ,',--~ 

J ... 
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VOI.2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

lliDUNITROOE 
SINGLE PHASE FULL WAVE BRIDGES 

Output 
Current VOLTAGE 
AmDeres 

100 200 300 400 500 600 1200 1800 2400 2500 3000 3600 4000 4200 4800 5000 7000 
673-12 

.250 - - - - - - - - - - 676-30 673-9 - 673-10 673-11 686-5 -
B 676-36 676-42 676-48 676-50 

B B B B 
673-75 673-8 

.25- - - - - - - 673-12 676-18 676-24 - 673-85 - - - - 686-5 686-7 
.5 B B B B F F 
.5- - - - - - - 673-7 - - - - - 6864 - - - -
.75 B F 
.75- 676-1 676-2 676-3 676-4 676-5 676-6 - - - 686-2.5 - - - - - - -
1.0 677-2 677-4 B B B B F 

B B 

1.0- 673-1 673-2 673-3 673-4 673-5 673-6 - - - - - - - - - - -
1.5 B B B B B B 
1.5- 697-1 697-2 697-3 697-4 697-5 697-6 
2.5 698-1 698-2 698-3 698-4 698-5 698-6 - - - - - - - - - - -

B B B B B B 

2.5- 694-1 694-2 694-3 694-4 694-5 694-6 - - - - - - - - - - -
5.0 H H H H H H 

5.0- 693-1 693-2 693-3 693-4 693-5 693-6 - - - - - - - - - - -
7.5 H H H H H H 
7.5- 680-1 680-2 680-3 680-4 680-5 680-6 
10 684-1 684-2 684-3 684-4 684-5 684-6 - - - - - - - - - - -

E E E E E E 
10- 679-1 679-2 679-3 679-4 679-5 679-6 
25 683-1 683-2 683-3 683-4 683-5 683-6 - - - - - - - - - - -

E E E E E E 
NOTE: READ type numbers and package code letters under appropriate output current. SEE package IllustratIOns below at proper code letter. 

THREE PHASE FULL WAVE BRIDGES 
Outout 
Current VOLTAGE 

AmDeres 
100 200 300 400 500 600 2500 3000 4000 5000 7000 8000 10,000 12,000 15,000 

.5 - - - - - - - - - - 685-7 690-8 690-10 690-12 690-15 
F G G G G 

.5- - 685-2.5 685-3 685-4 685-5 - - - -- - - - - - -
1.0 F F F F 

1.0- 700-1 700-2 700-3 700-4 700-5 700-6 
2.5 70H 701-2 701-3 701-4 701-5 701-6 - - - - - - - - -

K K K K K K 

2.5- 692-1 692-2 692-3 692-4 692-5 692-6 - - - - - - - - -
3.5 H H H H H H 

3.5- 69H 691-2 691-3 691-4 691-5 691-6 - - - - - - - - -
4.5 H H H H H H 

4.5- 696-1 696-2 696-3 696-4 696-5 696-6 - - - - - - - - -
15 D D D D D D 

15- 682-1 682-2 682-3 682-4 682-5 682-6 - - - - - - - - -
20 D D D D D D 

20- 678-1 678-2 678-3 678-4 678-5 678-6 - - - - - - - - -
25 D D D D D D 

NOTE: READ type numbers and package code letters under appropriate output current. SEE package Illustrations below at proper code letter. 

E 
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HOW TO USE 

electronic engineers master 

1973-74 
Need directory information? 
EEM contains four complete 
directories which provide the 
most up-to-date information 
available. These directories 
are listed and described at 
the right. They appear in all 
three volumes, with the 
exception of the Trade Mark 
Directory which appears only in 
Volume 1. Directory references 
to Volume 4 indicate the 1973 
edition, which you received in 
January. That copy of Volume 4 
should be retained to 
complete the 4-volume set. 

Add Volume 4/1973 to your 
copies of Volumes I, 2 and 3 
to make a complete set of 
EEM for 1973-74. 

UNITED 
TECHNICAL 

PUBLICATIONS 

Included in this volume are: 

The Product 
Index and 
Directory 

The 
Manufacturers 
and Sales 
Office 
Directory 

The 
Distributor 
Directory 

Need catalog information? 

The Product Index and Directory 
(green section, page 9) lists more 
than 6,000 types of electronic 
products alphabetically, by product. 
Under each product heading is a 
complete, alphabetical listing of 
manufacturers who make that 
product. Bold face listings indicate 
which manufacturers have provided 
catalog data on that product 
in the white pages. 

The Manufacturers and Sales 
Office Directory (starts yellow section 
of each volume) lists more than 3,000 
manufacturers of electronic 
components, materials, instruments, 
assemblies, systems, and key 
services. Provided are complete 
addresses, phone numbers, sales 
managers' names, names of 
application engineers, TWX numbers 
where applicable, selected 
distributors. Bold face listings 
indicate that manufacturers have 
provided catalog data in the white 
pages and that sales offices 
are listed. 

The Distributor Directory (yellow 
section, page 1594, with black edge 
marking) lists more than 1,000 
electronic distributors and branch 
locations, alphabetically by 
distributor'S name, geographically 
by state and city. 

For complete catalog information on any product, refer to the Product Index and 
Directory (green section, page 9, all volumes) which provides a complete listing of 
all the manufacturers who supply a particular product. Those manufacturers listed in 
bold face with page and volume number references have provided catalog data on 
this product in the catalog section (white pages) where you can find the information 
you need. References to Volume 4 indicate the Volume 4 you received in January 
and which should be retained to complete your 4-volume set of EEM. 

Need additional information in a hurry? 
Two special telephone services are being maintained for EEM users to provide extra 
information you need. If you need to determine a local source of supply, just D.I.A.L. EEM. 
This toll-free service (Distributor Information And Listings), provides you with the name 
of a sales office or distributor in your area who can provide a needed product. 
For up-to-the-minute listings of manufacturers who provide certain IC functions, call the 
IC UPDATE HOTLINE. Listings of IC functions are updated daily by manufacturers 
throughout the country. For information in a hurry, just D.I.A.L. EEM - call toll-free 
800-645-9200.(in N. Y. State call collect (516) 294-0990). Or call The IC UPDATE 
HOTLINE, Dial toll-free 800-645-9201. 

Need additional assistance? 
Contact the EEM editorial staff, at United Technical Publications, Inc., 645 Stewart Avenue, 
Garden City, N. Y. 11530, or phone (516) 248-9700. 



Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

VARO SEMICONDUCTOR~ INC. \9 
SILICON INTEGRATED BRIDGE RECTIFIERS VARO :IRB CONTROLLED AVALANCHE TYPES WITH 2S0V, 450V, & 650V MIN AVALANCHE VOLTAGE 
FAST RECOVERY TYPES WITH 200 NANOSECONDS RECOVERY TIME 

POSD
EO 

. 
AC AC 

NEG 

ELECTRICALLY INSULATED CASE/FULL RATED DC OUTPUT TO 100°C CASE TEMPERATURE 
YARO Integrated Bridge Rectifiers offer single·phase full·wave rectification in rigidly constructed, 
welded packages. 
The specified minimum and maximum avalanche characteristics of controlled avalanche types permit 
selection of decreased PRY safety factors in design considerations without greatly reduced transient 
voltage vulnerability. The avalanche characteristics insure that the avalanche voltages in the IBR® 
occur below the point that would degrade or destroy the junction perimeter under transient 
overvoltage conditions. 
The 200 nanoseconds recovery time permits operation of fast recovery types in such high· 
frequ~ncy applications as ultrasonic systems, choppers, inverters, power supplies and low RF 
interference applications. 
Proper heat sinking allows great flexibility in DC output current range. This feature, coupled with 
the electrically insulated case (insulation strength of 2000 volts minimum) allows the IBR® to be 
used in many applications where space, current, and cost requirements have not allowed the 
application of semiconductors. 

MAXIMUM RATINGS (60 HZ RESISTIVE AND INDUCTIVE LOAD) 

10 AMP CONTROLLED AVALANCHE FULL WAVE BRIDGE 
IN4436 200 -65to +160 10 
IN4437 400 -65 to +160 10 
IN4438 600 -65 to +160 10 

10 AMP FAST RECOVERY FULL WAVE BRIDGE (31 

VRlOOX 100 -65 to +150 10 
VR2()OX 200 -65 to +150 10 
VR400X 400 -65 to +150 10 

25 AMP CONTROLLED AVALANCHE FULL WAVE BRIDGE 
VT200 200 -65 to +180 25 
VT400 400 -65 to +180 25 
VT600 600 -65 to +180 25 

25 AMP FAST RECOVERY FULL WAVE BRIDGE (3) 

VYlOOX 100 65 to +150 25 
VY200X 200 -65 to +150 25 
VY400X MlO -65 to +150 25 

ELECTRICAL CHARACTERISTICS AT Te = 25°C (UNLESS OTHERWISE SPECIFIED) 

10 AMP CONTROLLED AVALANCHE FULL WAVE BRIDGE 
IN4436 
IN4437 
IN4438 

10 AMP FAST RECOVERY FULL WAVE BRIDGE (3) 

VRlOOX 
VR200X 
VR400X 

NA 
NA 
NA 

200 
200 
200 

25 AMP CONTROLLED AVALANCHE FULL WAVE BRIDGE 

25 AMP FAST RECOVERY FULL WAVE BRIDGE (3) 

NA 
NA 
NA 

1.3 
1.3 
1.3 

1.5 
1.5 
1.5 

1.5 
1.5 
1.5 

1.5 
1.5 
1.5 

1.5 
1.5 
1.5 

1.0 
1.0 
1.0 

1.0 
1.0 
1.0 

100 
lOa 
lOa 

75 
75 
75 

250 
250 
250 

150 
150 
150 

NOTES. (II Case temperature is measured on the bottom of the case within 0.125 Inches of center. 'Also see mounting Adapter Price Adders. 
(2) At IF = 1 Amp, I. = 2 Amps max. Recovery to 10 =.5 Amp. 
P) For VRM (Non.Repetitive)--add 20% to device VR. ,. 

VARO SEMICONDUCTOR, INC. INC. P. O. BOX 676, 1000 NORTH SHILOH, GARLAND, TEXAS 75040, (214) 272·4551, TWX 910·860·5178 

600 
600 
600 

NA 
NA 
NA 

1500 
1500 
1500 

NA 
NA 
NA 
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SEC. 4800 • SEMICONDUCTORS (lNCL. MOUNTS & HEAT SINKS) 

VARO SEMICONDUCTOR, INC. G 
SILICON INTEGRATED BRIDGE RECTIFIERS VARO 

:IRK CONTROLLED AVALANCHE TYPES WITH 250V, 450V, & 650V MIN AVALANCHE VOLTAGE 
FAST RECOVERY TYPES WITH 200 NANOSECONDS RECOVERY TIME 

TYPICAL CASE STYLES 
DD'fjJ55,o" 
001 _" OPTIONAL 
L-'" FLAG 
J, '" > TERMINAL 
IIVP! 

130R 

. W10~ 12) :TYPI r-IO"MAXlfr400ITYP, 

~nQN l 093 :fYp. 
'"w . .,,, ~ 

1-110 . - H')--.- 187 
OIA (TYPj, • l-------r 

925070 ' 8?5 
MAX I -, ~',AX 

PRESS MOUNTING 
(Standard) 

1--7525"')01 ..; 
~ 

TO ORDER OPTIONAL TERMINALS OR MOUNTS: 

flAG TERMINALS: ADD "IF" TO PART NO. (STANDARD ON 25 AMP DEVICES) 
TO-3 MOUNT: ADD "IT" TO PART NO. 

~o J~ ----. , . .., 
40'1"' 0101 

.'" I1J 
I L I~l) Rlf -I I I \'1- MAX 

TO-3 OUTliNE 
MOUNTING FLANGE 

(Optional) 

MOUNTING ADAPTOR PRICE ADDERS 

I~ 1050 
MAX,..-- 1112 

~ - ~ 
- 0]4 

1,'420=~ 

SINGLE STUD 
(Optional) 

SINGLE STUD MOUNT: ADD "IS" TO PART NO. Flag terminals standard on 25 Amp devices; optional at no extra charge on 10 
Amp devices. Specify by adding "IF" to part number. 

OTHER CIRCUITS AVAILABLE IN ABOVE CASE STYLES 

W 
NEG BLAC~ 

Fla. A Fig: B 

ReD 

VULOW 

BLACK 

Fla. E Fig. F 

DERATING CURVES/MAXIMUM ALLOWABLE DC OUTPUT CURRENT 

Fig. C 

C'Sf 

Fig. G 

NEG BlACK 

Fig. D 

m 
.U f 

Fig. H 

10 AMP RECTIFIERS 25 AMP RECTIFIERS 15 AMP, 3 PHASE, BRIDGES 
11 

Full w~ve 
" 

J' 
Full Lave 

15 

, \ 
6 

'\ 
Half Wave 'f\ . '\. 

F~ST RECOVERY ~\ 1 . ,.~~ 

10 ~ 
\ 

" 
'. 

Half Wave , ,\ 
10 

~ 

F~ST RECOVERV ~ ~\ , 
, \ 

~ . \~\ . 15 . 15 '00 '15 . 17 0 15 " 75 100 1,5 150 115 200 
CASE TEMPERATURE (OC) CASE TEMPERATURE (OC' 

• CASE STYLE FOR 
THREE PHASE, FULL WAVE BRIDGE 

36 AMP, 3 PHASE, BRIDGES 

YARD SEMICONDUCTOR, INC. INC, p, D. BOX 676, 1000 NORTH SHilOH, GARLAND, TEXAS 75040, (214) 272-4551, TWX 910-860-5178 
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Vol.2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

__ V_A_R_O_S_E_M_IC_O_N_D_U_C_T_O_R_~ _IN_C_" G 
SILICON INTEGRATED BRIDGE RECTIFIERS 
15 AMP & 36 AMP - 3 PHASE FULL WAVE 

VARO 

CONTROLLED AVALANCHE TYPES WITH 250V, 450V, & 650V MIN AVALANCHE VOLTAGE 
FAST RECOVERY TYPES WITH 200 NANOSECONDS RECOVERY TIME 

DC NEGATIVE TO CASE/FULL RATED DC OUTPUT TO 100°C CASE TEMPERATURE 
. :n OO~756 ,00, OPTIONAL 

~C:CI\ DOT FLAG 
.ii: ~\ TERMINAL 

RE~~OT ~ 756 :tOO; oj ~ \ ~ _~I 
BlA~~GDOT1~ (TYp) @ 130R 

t< -- ~ 10" MA~ 400 (TYp) 

020' ~. . SIIPO~ 125 (TYPJ !3~2~;OIO:-~'-·-......-060zmo . r~,. ¥r."", 
fifol- - T I 1IlO=' HI>- 181 

315:!:GlO "OIArTYP) I I I 1--,-

1.171" 
TT9P 

J050 

MAA.,.-- OIl" 

~" .J. 

L825 925 070 MAX 1 , , . 825 
I MAX MAX T ---, MAX 

I~ 
== 01" 

MAX UNLUBRICAIED 10 == 04if. 
STUD TORQUE!l4 ---L.. 

,4~5·owl SI~IIG"I_NU~1 405,,~OID I - L~'~~ ~ 
,. - 7525"001---<\ I- 7525,,001 ., 

POSITIVE PRESS MOUNTING 
(Standard) 

TO ORDER OPTIONAL TERMINALS OR MOUNTS: 

1-1525 REF- I LW'MAX 

TO-3 OUTLINE 
MOUNTING FLANGE 

(Optional) 

til FLAG TERMINALS, ADD "IF" TO PART NO. (STANDARD ON 36 AMP DEVICES) 
TO-3 MOUNT, ADD" IT" TO PART NO. 

CASE NEGATIVE SINGLE STUD MOUNT, ADD "IS" TO PART NO. 

15 AMP CONTROLLED AVALANCHE THREE PHASE FULL WAVE BRIDGE 
R602 200 65 to +160 15 
R604 400 -65to +160 15 
R606 600 -65 to +160 15 

15 AMP FAST RECOVERY THREE PHASE FULL WAVE BRIDGE(3) 
R611X 100 -65 to +150 15 
R612X 200 -65 to +150 15 
R614X 400 -65 to +150 15 

36 AMP CONTROLLED AVALANCHE THREE PHASE FULL WAVE BRIDGE 
R622 200 -65to +160 36 
R624 400 -65to +160 36 
R626 600 -65 to +160 36 

38 AMP FAST RECOVERY THREE PHASE FULL WAVE BRIDGE (3) 
R631X 100 65 to +150 36 
R632X 200 -65 to +150 36 
R634X 400 -65 to +150 36 

ELECTRICAL CHARACTERISTICS AT Tc = 25°C (UNLESS OTHERWISE SPECIFIED) 

15 AMP CONTROLLED AVALANCHE THREE PHASE FULL WAVE BRIDGE 
R602 
R604 
R606 

15 AMP FAST RECOVERY THREE PHASE FULL WAVE BRIDGE 
R6UX 
R612X 
R614X 

0.2 at 160°C 
0.2 at 160°C 
0.2 at 160°C 

5 at 150°C 
5 at 150°C 
5 at 150°C 

36 AMP CONTROLLED AVALANCHE THREE PHASE FULL WAVE BRIDGE 
R622 
R624 
R626 

NA 
NA 
NA 

36 AMP FAST RECOVERY THREE PHASE FULL WAVE BRIDGE 
R631X 
R632X 
R634X 

5 at 180°C 
5 at 180°C 
5 at 180°C 

5at 150°C 
5 at 150°C 
5at 1500 C 

1.3 
1.3 
1.3 

1.5 
1.5 
1.5 

1.5 
1.5 
1.5 

1.8 
1.8 
1.8 

100 
100 
100. 

75 
75 
75 

250 
250 
250 

150 
150 
150 

1.0 DLS035 
1.0 DLS035 
1.0 DLS035 

1.0 DLS035 
1.0 DLS035 
1.0 DLS035 

.75 DLS036 

.75 OLS036 

.75 DLS036 

.75 DLS036 

.75 DLS036 

.75 DL~036 

NOTES: Ii) Case temperature (Te) is measured on the bottom of the case within 0.125 inches of center. 'Also see mounting Adapter Price Adders. 
(2) At IF = lAmp, I, = 2 Amps max. Recovery to I, = .5 Amp. 
il) For V'M (Non·Repetitive) add 20% to device V,. 

30 INCH POUNDS 

SINGLE STUD 
(Optional) 

600 
600 
600 

NA 
NA 
NA 

1500 
1500 
1500 

NA 
NA 
NA 

VARO SEMICONDUCTOR, INC. INC. P. O. BOX 676, 1000 NORTH SHILOH, GARLAND, TEXAS 75040, (214) 272-4551, TWX 910-860-5178 
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SEC. 4800 0 SEMICONDUCTORS (INCL. MOUNTS & HEAT SINKS) 

VARO SEMICONDUCTOR, 
EPOXY BRIDGE RECTIFIERS 1 AMP, 2 AMP, 6 AMP 

15'±_OiSDlj 

6 ... 
·m I 

I I 
""I r"" .087TYP ... ~ U-.. ~- OIA YYP"""f OO3 

I I. 
"'N 
I, 

+VS247'1'" 

MAXIMUM RATINGS 

WllO 
Wll1 
VEl8 
VE28 
I/E48 
VE68 

T AMP FAST RECOVERY 

V5148 
1/5248 
1/5448 
1/5648 

2 AMP FAST RECOVERY 

VH247 
VH447 
VH647 

POS. Red or + 

AcA 
V AC 

NEG 

25 
50 

100 
200 
400 
600 

100 
200 
400 

200 
400 
600 

100 
200 
400 
600 

100 
200 
400 

200 
400 
600 

6 AMP'" NON·CONTROLLED AVALANCHE 
VH148 100 
VH248 200 
VH448 400 
VH648 600 

~~;1 
03 1 1 TYP' 

PDi~ ~ 

II 
_Ij~ I 

* --'-

VE 27·47·67: CONTROLLED AVALANCHE EBR 
VE 18·28·48-68: NON-CONTROLLED AVALANCHE EBR 
VE 18X-28X·48X: FAST RECOVERY TIME EBR 

2 AMP 
VS 247·447·647: CONTROLLED AVALANCHE EBR 
VS 148·248-448·648: NON-CONTROLLED AVALANCHE EBR 
VS 148X-248X·448X: FAST RECOVERY TIME EBR 

1 at 65°C 
1 at 65°C 
1 at 65°C 

17 1 at 65°C 
35 1 at 65°C 
70 1 at 65°C 

140 1 at 65°C 
280 1 at 65°C 
420 1 at 65°C 

70 1 at 400 C 
140 1 at 40 0 C 
280 1 at 400 C 

140 2 at Boac 
280 2 at GoaG 
420 2 at GOae 

70 2 at SOae 
140 2 at Boac 
280 2 at &OOC 
420 2 at soac 

70 2 at 45°C 
140 2 at 45°C 
280 2 at 45°C 

140 6 at THS Boac 
280 6 at THS == BOoC 
420 6 at THS = Boac 

70 6 at THS BODC 
140 6 at THS = Boac 
280 6 at THS = 80°C 
420 6 at THS = 80°C 

ELECTRICAL CHARACTERISTICS TA = 25°C (UNLESS OTHERWISE SPECIFIED) 

INC. \9 
VARO 

6 AMP 
VH 247-447-647: CONTROLLED AVALANCHE EBR 
VH 148·248-448-648: NON-CONTROLLED 

AVALANCHE EBR 

Controlled Avalanche Series with 250 V, 450 V and 
650 V Minimum Avalanche Ratings. 

Non·controlled Avalanche Series with 100 V, 200 V, 
400 V and 600 V PRY Ratings. 

Fast Recovery Series with 200 nanosee. Reverse 
Recovery Time in 100 V, 200 V and 400 V PRY 
Ratings. 

2000 V Minimum Circuit to Case Insulation. (2 Amp. 
& 6 Amp Only). 

25 NA 
25 NA 
25 NA 
25 NA 
25 NA 
25 NA 

25 NA 
25 NA 
25 NA 

50 300 
50 300 
50 300 

50 NA 
50 NA 
50 NA 
50 NA 

35 NA 
35 NA 
35 NA 

100 400 
100 400 
100 400 

100 NA 
100 NA 
100 NA 
100 NA 

VARO SEMICONDUCTOR, INC. INC. P. O. BOX 676, 1000 NORTH SHILOH, GARLAND, TEXAS 75040, (214) 272-4551, TWX 910-860-5178 
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Vol. 2 ACTIVE COMPONENTS I CI~CUIT ASSEMBLIES I CONTROLS & DRIVES 

V ARO SEMICOND~CTOR~ INC. 
HIGH VOLTAGE DIFFUSED SILICON POWER RECTIFIERS 
SERIES VC • VF 

+. I --~, I 
D L -- C -+- A EPOXY BODY B r-- SILVER OR SILVER 

PLATED WIRES 

VARO 

'Ferrule End Caps Available. 

SERIES VF 

1. Suffix (X) denotes Fast Recovery Series. 
2. Maximum lead and terminal temperature for soldering, 318 inch from case, 5 seconds at 2500 C. 
3. If operated over 10,000 V/inch in length, devices should be immersed in oil or re-encapsulated. 

HIGH VOLTAGE SILICON FULL WAVE BRIDGES 

Terminals are standard .250 spade 
SPECIFICA nONS 

IFSM Peak Surge Current, '/2 Cycle @ 60 Hz 20 Amps 

Storage Temperature Range - 30 0 C to 1500 C 

Operating Temperature Range - 30 0 C to 1000 C 

VARO SEMICONDUCTOR, INC. INC. P. O. BOX 676, 1000 NORTH SHILOH, GARLAND, TEXAS 75040, (214) 272·4551, TWX 910·860·5178 
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SEC. 4800 • SEMICONDUCTORS (INCL. MOUNTS & HEAT SINKS) 

V ARO SEMICONDUCTOR, INC. G HIGH VOLTAGE DIFFUSED SILICON POWER RECTIFIERS VARO 
SERIES VA • VB • IN4441 • VG 

~====~~. -=====~ 
VB,1N4441 

VG 

=====91:::1~===== 

! I , I -M- I 'B 

'I . I I EPOXY BODY , 
Dr- C --r-- A ~ SILVER OR SILVER 

PLATED WIRES 

*Ferrule End Caps Available. 

SERIES VA- VB • IN4441 

Varo high voltage and high voltage fast recovery time diffused silicon rectifiers are designed for 
industrial and commercial applications that require high reliability at an economical cost. 

These rectifiers offer high voltage ranges in minimum·sized, epoxy-encapsulated packages with low 
leakage current. All ratings are obtained without the use of special heat sinks or mounting tech
niques (except VC Series). 

They are designed to withstand 500 G's shock and vibration of 100 Hz with a peak acceleration of 10 G's. 

Applications: television receivers, electrostatic power supplies, electrostatic copiers, electrostatic 
air filters and precipitators, cathode ray tube power supplies, transmitters, and microwave ovens. 

Max_ DC Reverse Current @ 
PIV and 100o C/85°C*, 10M 

Max. Reverse Recovery 
Time, tcc, Recovery to 1.0 rnA 

Ambient Operating 
Temperature Range, TA 

Max_ One-Half Cycle Surge 
Current, IFSM @ 60 Hz 

*Fast Recovery Series. 

5.0ILA 
60ILA* 

250 nanosec* 
(IF = 2mA & 

10 = 4mA) 

3 Amps 

SERIES VG 

40ILA 
60ILA* 

250 nanosec* 
(IF = 2 rnA & 

10 = 4 rnA) 

° +150oC 
-55 C to +850 C* 

3 Amps 

1_ Suffix (X) denotes Fast Recovery Series. 

40ILA 
60ILA* 

250 nanosec* 300 nanosec* 
(IF = 2 rnA & (IF = 1A & 

10 = 4 rnA) 10 = 2A 

° +150oC -50°C to 
-55 C to +850 C* +125°C 

3 Amps 

2. Maximum lead and terminal temperature for soldering, "AI inch from case, 5 
seconds at 250°C. 

3. If operated over 10,000 V/inch in length, devices should be immersed in oil 
or re-encapsulated. 

VARD SEMICONDUCTOR, INC. INC. P. O. BOX 676, 1000 NORTH SHILOH, GARLAND, TEXAS 75040, (214) 272-4551, TWX 910-860-5178 
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Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

VARO SEMICONDUCTOR, INC. G 
HIGH VOLTAGE RECTIFIERS FOR X·RAY APPARATUS VARO 

The required peak reverse voltage determines the 

number of individual diode packages used in series 
for the completed, unencapsulated rectifier. Each 
diode package contains a stack of controlled ava· 
lanche chips. In order to achieve the rated voltage 

and current, the diodes should be submerged in 
Shell Oiala Oil AX electrical Insulating oil or 

equivalent. 

tf#tltJ## ff~f1 + c'oo -
'tl t""" """'''''"'''''"'''''' ~"'. .soT ' . , "'k 
,.- #6·32 NC (CATHODE) #% 24 NF (ANODE)'>-

SPECIFICATIONS 
IF Average in 55°C Oil* 220 mA Max. 

IF Peak 10 Cycles @ 60 Hz Rate 6 A Max. 

Max .. '12 Cycle Surge Current @ 60 Hz, Non·Rep, IFSM 20 A Max. 

Max. DC Reverse Current @ PRV Test, I'M 1 /LA Max. 

Operating and Storage Temperature Range - 55°C to + 125°C 

'Derate linearity from 55°C to zero current @ 1250 C. 

All specifications at Te = 25°C unless noted. 

HIGH VOLTAGE MULTIPLIERS 
APPLICATIONS: CRT terminal display systems, electrostatic power sup· 
plies, television receivers, monitors and other high voltage aDplications. 

TYPICAL REGULATION AT TA = 25°C (TV TYPE GENERATOR) 
NOMINAL OUTPUT VOLTAGE WITH 

RATINGS SPECIFIED PEAK·TO·PEAK MAINTAINED 

CASE STYLE AND CIRCUIT fO'R: QUAD 

DOUBLER 

TRIPLER ~ 

.190IA. 

~'3~ffi: _.06 :;:, I 
<±--+---,---Jt---, 450 

1.63 

lbbff----'-~~ 
.20 (TYP.) 

FULL R 
.19. 

IN'~:Jl-~03 
+-~~~ ,GND C1 C3 OUT 

IN ~-"if---,,---l~~ 
01 LJ~ 

. CS OUT 

IN 

C7 

FOCUS 
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.19 
(TYP.) 

OUT 

Vol.2 0 974 CATALOG PAGES: (Y01.1·3ot to 1·972) (Vol.2·301 to 2·1196) (Vol.3·301 to 3·1420) eem/1973 



Introducing 

O.l.A.L. EEM: 
Your Instant Source of Product Information 

One swift, toll-free call is all it takes. 

Dial 800-645-9200 
Or, in N. Y. State, call 516 - 294-0990 collect. 

Immediately, our technical operators will tell you where 
you can find the products and services you need. They 

will provide you with the name of the supplier in your areal 
and direct you to the appropriate white pages of EEM 

for additional product catalog data. 

This vital information is yours, 
at absolutely no cost. 

It's a service of the EEM System: 
Keeping you better informed. 

United Technical Publications 
645 Stewart Ave., Garden City, N. Y. (516) 248-9700 



Vol. 2 ACTivE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

Westinghouse 

'" w .................. c......... r'ect-.f-.ers Semiconductor Division, Youngwood, Pa. 15697 
(412) 925-7272 TWX 510-468-2840 . 
. FOR CURRENT SOURCE DATA CALL TOLL·FREE 81JO..645·9200 (IN N. Y. STATE CALL COLLECT (516) 294·0990) 

Westinghouse offers more than 1,000 sil· 
icon rectifiers to meet your application 
requirements. Standard types range from 
1 to 2,000 amperes average, and from 50 
to 4,000 volts. All standard rectifiers are 
available in both standard and reverse 
polarity. High power rectifiers are also 
available in the POW·R·DISC package. 

LEAD MOUNT RECTIFIERS 
Family Type R040 

Rating (Amps) 1.0 
Package Outline DO-41 
T Ambient 75°C 
1 ... 01 (Amps) 30 
T" ...... 
Old Type No. ...... 

SO Volts lN4001 
100 lN4002 
200 lN4003 
300 ............ 
400 lN4004 

500 ............ 
6QO lN4005. 
700 ............ 
800 lN4006 

1000 lN4007 
Data Sheet 54-171: 5, 6 

Westinghouse preferred types shown in 
bold print offer economy and are readily 
available from your local distributor or 
directly from Westinghouse. 
Choose from low cost, low power, lead 
mount rectifiers; hermeti cally seal ed 
glass to metal case medium power recti· 
fiers; and the exclusive Westinghouse 

R152 R140 
1.0 1.5 

DO·15 DO·27 
400C 400C 
35 50 
200ns ...... 
388 359 

R1520010 lN4816 
R1520110 lN4817 
R1520210 lN4818 
R1520310 lN4819 
R1520410 lN4820 

R1520510 lN482l 
R1520610 lN4822 
................ 1N5052 
................ 1N5053 
................ lN5054 

New Product Bulletin 54·161: 3, 4 

Compression Bonded Encapsulation 
(CBE), ceramic seal high power rectifiers 
for the ultimate in reliability. 
Specify a rectifier marked with this 
symbol- the rectifier with a Lifetime 
Guarantee - available only from 
Westi nghouse. 

R150 R240 
1.5 3.0 

DO·15 A·36 
400C 500C 
50 200 
. ..... ...... 
384 398 

lN5391 1 NS400 
lN5392 lN5401 
lN5393 1 N5402 
1N5394 1N5403 
lN5395 lN5404 

1N5396 1N5405 
1 N5397 lN5406 
R1500715 R2400730 
1N5398 1N5407 
1N5399 1N5408 

54·171: 1,2 54·171: 3, 4 

MEDIUM CURRENT RECTIFIERS -3·70 AMP Stud Mount Rectifier 
"Reverse polarity units are available for all types listed below 
Family Type R310 R302 R310 R302 R310 R410 
Rating (Amps) 3 3.3 3 5 6 6 12 12 15 
Package 
Outline DO-4 DO-4 DO-4 DO-4 DO-4 DO-4 DO-4 DO-4 DO-4 00·4 DO·4 DO·4 DO·5 
TCase 500C 500C 1500C 1500C 1000C 1500C 1500C 1500C 1000C 1500C 1500C 1500C 1500C 
IFsM (Amps) 25 25 40 150 75 150 150 160 150 240 240 250 250 
T" ...... ...... ...... ...... 200ns ...... ...... ...... 200ns .. .... . ..... 51's .. .... 

50 Volts ............ ............ lN1581 1N1612 lN3879 lN1341 1N1341A 1N1341B lN3889 lN1199 1N1199A 1N1199B lN3208 
100 ............ ............ lN1582 1N1613 lN3880 lN1342 lN1342A 1N1342B lN3890 lN1200 1N1200A lN1200B lN3209 
150 ............ ............ ............ ............ . ........... 1N1343 1N1343A 1N1343B . ........... 1N1201 1N1201A 1N1201B ............ 
200 1N1124 1N1124A 1 N1583 1N1614 1 N3881 lN1344 1N1344A 1N1344B lN3891 1 N1202 1N1202A 1N1202B 1 N3210 
300 1N1125 1N1125A 1N1584 ............ 1N3882 lN1345 1N1345A lN1345B 1N3892 lN1203 1N1203A 1N1203B 1N3211 
400 lN1126 1N1126A lN1585 1N1Si5 1 N3883 lN1346 1N1346A 1N1346B lN3893 lN1204 1N1204A 1N1204B lN3212 

500 1N1127 1N1127A 1N1586 ............ ............ 1N1347 1N1347A 1N1347B . ........... 1N1205 IN1205A 1N1205B 1N3213 
600 1N1128 1N1128A lN1587 1N1616 R3020606 lN1348 1N1348A 1N1348B R3020612 lN1206 1N1206A 1N1206B 1 N3214 
700 ............ ............ ............ ............ ............ ............ 1N3987 . ........... ............ 1N3670 1N3670A .. .......... . ........... 
800 ............ ............ ............ 1N4458 ............ ............ 1N3988 ............ ............ 1 N3671 1N3671A .. .......... . ........... 
900 ............ ............ . ........... ............ ............ . ........... 1N3989 . ........... ............ 1N3672 1N3672A ............ .. .......... 

1000 ............ ............ . ........... 1N4459 ............ .. .......... 1N3990 ............ ............ lN3673 1N3673A .. .......... . ........... 
Data Sheet Catalog 54·100 

Family Type R310 R410 R402 R410 R402 R410 
Rating (Amps) 16 18 20 20 22 25 30 ,'. 35 40 60 70 

..-
Package 
Outline 00-4 DO·5 DO·5 DOoS DOoS DO·5 DOoS DO·5 DO·5 DO·5 DO·5 DO·5 DO·5 
TCase 1500C 15()oC 1000C 1500C 1500C 1500C 1500C l45°C 1000C 1400C 1500C 1150C 1000C 
IFsM (Amps) 300 220 225 300 300 350 500 400 300 500 800 700 750 
T" ...... .. .... 200n5 ...... ...... ...... ...... ...... 200n5 ...... . ..... . ..... .. .... 

50 Volts lN3615 1N1191 lN3899 1N248A 1N248B 1N248C lN1191A 1N2154 lN3909 lN1183 1N1183A lN2128 R4100070 
100 lN3616 1N1192 1N3900 1N249A 1N249B 1N249C lN1192A 1N2155 lN3910 lN1184 1N1184A lN2129 R4100170 
150 1N3617 1N1193 ............ ............ ............ .. .......... 1N1193A ............ . ........... 1N1185 IN 1185A 1N2130 .. .......... 
200 lN3618 1Nl194 1 N3901 1N250A 1N250B 1N250C lN1194A 1N2156 lN3911 lN1186 1N1186A lN2131 lN4136 
300 1N3619 1N1195 1N3902 ............ ............ ............ 1N1195A 1N2157 1N3912 1N1187 lN1187A 1N2133 .. .......... 
400 lN3620 1N1196 lN3903 ............ ............ ............ lN1196A 1N2158 1~3913 lN1188 1N1188A lN2135 lN4137 

500 1N3621 1N1197 ............ ............ ............ ............ 1N1197A 1N2159 . ........... 1N1189 1N1189A 1N2137 . ........... 
600 lN3622 1Nl198 R402062 ............ ............ ............ lN1198A 1N2160 R4020630 1 N1190 1N1190A lN2138 lN4138 
700 ............ ............ . ........... ............ ............ ............ ............ ............ .. .......... 1N3765 . ........... ............ .. .......... 
800 lN3623 ............ ............ ............ ............ ............ R4100822 ............ ............ 1 N3766 R4100840 .. .......... ............ 
900 ............ ............ ............ ............ ............ ............ ............ ............ .. .......... 1N3767 . ........... ............ . ........... 

1000 lN3624 ............ ............ ............ ............ .. .......... R4101022 . ........... . ........... lN3768 R4101040 .. .......... ............ 
Data Sheet Catalog 54·100 

Bold face numbers indicate preferred types. 

Vol.2·976 CATALOG PAGES: (Y01.1·3Dl to 1·9721 (Y01.2·301 to 2·11961 (Vo1,3·3Dl to 3·1420) eem/1973 



SEC, 4800 • SEMICONDUCTORS (iNCL. MOUNTS & HEAT SINKS) 

Westinghouse 

• 
Westinghouse Electric Corporation 
Semiconductor Division, Youngwood, Pa. 15697 
(412) 925-7272 TWX 510-468-2840 rectifiers 
FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645·92DO (IN N, y, STATE CALL COLLECT (516) 294·0990) 

HIGH CURRENT RECTIFIERS Reverse polarity units are available for all stud types listed below. 

Family Type 
Rating (Amps) 

Package 0 uti i n e 
ISURGE (Amps) 
Type 

50 Volts 
100 
150 
200 
250 
300 
350 
400 
500 
600 
700 
800 

900 
1000 
1200 
1400 
1600 
1800 

2000 
2200 
2400 
2600 
2800 
3000 

Data Sheet 

Family Type 
Rating (Amps) 

Package Outline 
I;URGE (Amps) 

}ype 

600 Volts 
800 

1000 
1200 

·1400 
1600 
1800 
2000 
2200 
2400 
2600 
2800 
3000 
3200 
3400 
3600 
3800 
4000 

Oata Sheet 

R500 R600 
100 150 160 240 250 250 275 200 250 300 

008 008 009 009 009 009 009, 009 009 009 
2300 3000 2000 3000 4500 4500 5000 5000 5500 6250 
JEOEC JEDEC JEDEC JEDEC JEDEC JEDEC JEDEC R600 _20 R600 __ 25 R600 __ 30 

t'iii3"2'iisA ,'iii45iii 
1N3260 1N3161 

IN3735 
1N2054 1N4044 

R'S'OOO', 20 RSOOO125 RS'OOO',30 1N3261 1N3162 1N2055 1 N4045 

t·j.j·:j·2'S·SA. ,·j.j·45S8 
1N3262 1N3163 

IN3736 
lN2056 1N4046 

RSOOO220 RSOOO225 R'SOOO230 1N3263· 1N3164. 1N2057 1 N4047 

,·j.j·3"2·iioA ,·j.j·45S9 
1N3264 1N3165 

IN3737 
lN2058 lN4048 

RSOOO320 RSOOO330 1N3265 1N3166 1N2059 1N4049 R6000325 

,·j.j·3"2·iii A. ,·j.j·4590 
1N3266 1N3167 

IN3738 
1N2060 

,·j.j·4050 RSOOO420 RSOOO425 R'S'OOO430 1N3267. 1N3168. 1N2061 
1N3292B 1N4591 1N3268 1N3169 1N3739 1N2063 1N4051 R6000520 R6000525 R6000530 
1N3293A. 1 N4592 1N3269. 1N3l70· lN3740 1N2064 1 N4052 R6000620 R6000625 R6000630 

,·j.j'3"2·ii4A. ,'N4593 
1N3270 1N3171 

IN374i 
1N2065 1N4053 R6000720 R6000725 R6000730 

1N3271· 1N3172. 1N2066 1N4054 R6000820 R6000825 R6000830 

,·j.j·3"2'iiSA. 1'N4594 
1N3272 1N3173 

'iN3742 
1N2067 1N4055 R6000920 R6000925 R6000930 

1N3273· 1N3174. 1N2068 1 N4056 R6001020 R6001025 R6001030 
1N3296A 1N4595 1N3274 1N3743 R6001220 R6001225 R6001230 
1N3297A 1 N4596 1N3275 1N3744 R6001420 R6001425 

1N3276 R6001620 R6001625 
R6001820 R6001825 

R6002020 R6002025 
R6002220 
R6002420 
R6002620 
R6002820 
R6003020 

54·166: 54·166: 54-166: Contact Factory 54·166: 54-166: 15·18 
1,2 3,4 11,12 13,14 

R620 R700 R720 R920 
300 400 500 300 450 550 500 800 1000 1100 1600 2000 

R62 R62 R62 R70 R70 R70 R72 R72 R72 R92 R92 R92 
5000 5500 6000 6000 8500 10000 6000 8500 10000 12000 16000 22000 
R620 __ 30 R620 __ 40 R620 __ 5D R700 __ 03 R700 __ d4 R700 __ 05 R720 __ 05 R720 __ 08 R720 __ 10 R920 __ 11 R920 __ 16 R920_-20 

R6200640 
R6200840 
R6201040 
R6201240 

Rs2'O'1'S30 =:~g~::g 
R6201830 R6201840 
R6202030 R6202040 
R6202230 
R6202430 .......... .. 
R6202630 .......... .. 
R6202830 
R6203030 

54-168: 1·4 

R6200650 .......... .. R7000604 R7000605 .......... .. R7200608 
R7200808 
R7201008 
R7201208 
R7201408 
R7201608 

R6200850 .......... .. R7000804 R7000805 .......... .. 
R6201050 
R6201250 

R7001004 R7001005 .......... .. 
R7001204 R7001205 .......... .. 

............ R7001404 ........... . 
R7001603 R7001604 ............ R7201605 
R7001803 R7001804 .......... .. 

=~gg~~g~ ~.~.~.~~.~04 :::::::::::: 
R7002403 .......... .. 
R7002603 .......... .. 
R7002803 .......... .. 
R7003003 .......... .. 
R7003203 .......... .. 
R7003403 .......... .. 
R7003603 .......... .. 
R7003803 .......... .. 
R7004003 .......... .. 

54·166: 21·24 

R7201805 R7201808 
R7202005 R7202008 
R7202205 ............ . 
R7202405 .......... .. 
R7202605 .......... .. 
R7202805 
R7203005 

54-168: 11·14 

R7200610 .......... .. 
R7200810 .......... .. 
R7201010 .......... .. 
R7201210 .......... .. 

R'ii2'o'i'S11 
R9201811 
R9202011 
R9202211 
R9202411 
R9202611 
R9202811 
R9203011 

R9200616 R9200620 
R9200816 R9200820 
R9201016 R9201020 
R9201216 R9201220 
R9201416 
R9201616 
R9201816 
R9202016 

54-168: 21·24 

FAST RECOVERY RECTIFIERS - High Current 

Size RS 

125 
157 

Size R6 

315 
400 

550 
625 

Size R7 

470 
625 

950 
1250 

Stud 
200 00·9 
250 00·9 

Disc 
350 R62 
400 R62 

Stud 
300 R70 
400 R70 

Disc 
600 R72 
BOO R72 

R602....20 e::1.5p;s e::1.5p;s e::1.5p;s e::1.5p;s e::1.5p;s 
R602.._25 e::1.5p;S e::1.5p;s e::1.5p;s e::1.5p;s e::1.5p;s 

R622..-35 e::1.5p;s e::1.5p;s e::1.5p;S e::1.5p;s e::1.5p;s 
R622.._40 e::1.5p;s e::1.5p;S e::1.5p;s e::1.5p;S e::1.5p;s 

R702..-30 e::2.0p;s e::2.Op;s e::2.Op;S e::2.Op;s e::2.Op;S 
R702.._4O e::2.Op;s e::2.0p;s e::2.Op;S e::2.0p;s e::2.Op;s 

R722.._60 e::2.0p;s e::2~0p;S e::2.Op;S e::2.0p;s e::2.Op;s 
R722..-BO >2.01"5 >2.0p;S >2.01"5 >2.0J.ls >2.01"5 

Bold face numbers indicate preferred types. • Military types available. 

eem/1973 See YEI,LOW SECTION for Local Sales and Distributors' Offices 

e::1.5p;s e::2 .Op;s 
e::1.5p;s e::2.0p;s 

e::1.5p;s e::2.Op;s 
e:: l .5p;s e::2.Op;s 

e::2.Op;s e::3.0p;s 
e::2.Op;S e::3 .Op;S 

>2.0p;S e::3.0p;s 
>2.01"5 >3.0p;S 

Data 
Sheet 

54·170: 1·4 
54·170: 1-4 

54-170: 11·14 
54-170: 11·14 

54-172: 1-4 
54-172: 1-4 

54·170: 21-24 
54-170: 21·24 

54-172: 11·14 
54-172: 11·14 
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Vol.2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

Westinghouse 
• W ...... ho~ •• , ..... C ..... _ 

Semiconductor Division, Youngwood, Pa. 15697 h.-gh power thyr.-stors 
(412) 925-7272 • TWX 510-468-2840 

FOR CURRENT SO~RCE DATA CALL TOLL·FREE 801).645·9200 (IN N. Y. STATE CALL COLLECT (516) 294-0990) , 

Phase Control SCR's 
16-1570 Amps. RMS/50-3000V, 

Full Capacity Series Features 

• All Diffused Design 

• Center Fired Gate 

• Compression Bonded 
Encapsulation 

which provides 

• High Surge Current Capability 

Low Power Dissipation 

• Low Thermal Resistance 

• High dv/dt 

All Medium and High Current Types 
are available in a POW-R-DISC 
Package. 

POW-R-DISC thyristor package offers: 

• Single or double-sided cooling 

Reversible mounting polarity 

• Compact size and weight 

• Long creepage and strike paths 

• Hermetic seal 

Most product families can be sup
plied in an integral heat sink or flat 
base package as well. 

SCR's can be selected for higher 
junction temperature operation (j.e., 
TJ = 150°C) on special request. 

PHASE CONTROL SCR's 

Low Current - Size T4 

Stud 

16 10 25 to 500 TO-48 

16 10 25 to 500 TO-48 

25 16 25 to 600 TO-48 

35 22 50 to 600 TO-48 

Medium Current - Size T5 

Stud 

63 40 50 to 1500 ~O-94, TO-83 
110 70 25 to 800 TO·83 
110 70 25 to 800 TO-49 
110 70 100 to 1400 TO·94 
110 70 100 to 1400 TO-83 

125 80 50 to 1500 O·94,TO·83 

Disc 
200 125 50 to 1500 T62 

High Current - Size T6 

Stud 
200 125 100 to 1500 TO·93 

235 150 100 to 1500 TO·93 
275 175 100 to 1500 TO·93 
275 175 50 to 1200 TO·93 

Disc 
200 125 100 to 1500 T62 

315 200 100 to 1500 T62 
470 300 100 to 1500 T62 

Integral 
Heat Sink 

470 300 100 to 1500 T66 

Flat Base 
470 ~OO 100 to 1500 T68 ' 

Bold f,ace numbers IndIcate preferred types. 

Type 
Number 

2N 1842-2N 1850 

2N1842A-2N1850A 

2N681·2N690 
T400 __ 22 

T500 __ 40 

2N1792-2N1798 

2N1909-2N1916 

2N4361·2N4368 

2N4371-2N4378 
T500 __ 80 

T520 __ 13 

TGOO __ 13 

T600 __ 15 

T600 __ 18 

2N3884-2N3895 

T620 __ 13 

T620_....,20 
TG20 __ 30 

T660 __ 30 

T680_-30 

High Frequency SCR's 
63-700 Amps. RMS/50-1.800V/60-25K Hz 
These Full Capacity High Frequency SCR's fea
ture dil namic gate construction which provides 

• Low Dynamic Forward Voltage Drops 

• High di/dt 

• Low Gate Trigger Current 

Special Devices 
The RSR is designed for pulse modulator appli
cation where narrow current pulsewidths and 
high rates of current rise (di/dt) are required. 
This product is available for voltages from 600 
to 1000 volts and di/dt in excess of 2000 AIl's. 

All Full Capacity and JEDEC Products carry the 
Westinghouse Lifetime Guarantee. 

Old 
Type Number Features 

202 JEDEC TJ = 100°C 

203 JEDEC TJ = 125QC 

201 JEDEC 

...... Standard Series 

251 Full Capacity Series 

809 JEDEC 

809 JEDEC 

254 JEDEC 

254 JEDEC 

250 Full Capacity Series 

...... Full Capacity Series 

261 Fu II Capacity Series 

...... Full Capacity Series 

260 Fu II Capacity Series 

220 JEDEC 

263 Full Capacity Series 

273 Full Capacity Series 

272 Full Capacity Series 

276 Full Capacity Series 

2248 Full Capacity Series 

Data 
Sheet 

54-563: 1-2 

54-563: 1·2 

54-564: 1·2 

54-564: 3-4 

54·566: 1-4 

54-566: 5·6 

54-566: 5·6 

54-566: 7·8 

54-566: 7·8 

54-566: 1-4 

54-568: 1·2 

54-566: 11·14 

54·566: 11·14 

54-566: 11·14 

54-566: 15·16 

54-568: 11·14 

54-568: 11·14 

54-568: 11-14 

54-574: 1·2 

54-578: 1·2 

Vol.2·978 ' CATALOG PAGES: (Vol.1·301to 1·972) (VoI.2·301 to 2·1196) (VoI.3·301 to 3·1420) eem/1973 



SEC. 4800 ° SEMICONDUCTORS (INCL. MOUNTS & HEAT SINKS) 

Westinghouse 

• 
Westinghouse Electric Corporation 
Semiconductor Division, Youngwood, Pa. 15697' 
(412) 925-7272 TWX 510-468-2840 high power thyristors 
FOR CURRENT SOURCE DATA CALL TOLL-FREE 800-645-9200 (IN N. Y. STATE CALL COLLECT (516) 294-0990) 

PHASE CONTROL SCR's Continued 

High Current - Size T7 
Stud 

400 250 100 to 1500 T70 
470 300 600 to 2000 T70 
550 350 100 to 1500 T70 

Disc 
550 350 100 to 2000 T72 
700 450 600 to 2000 T72 
850 550 100 to 1500 T72 

Integral 
Heat Sink 

470 300 600 to 2000 T76 
Flat Base 

625 400 100 to 1500 T78 

High Current - Size T9 
Disc 

940 600 2000 to 3000 T92 
1100 70Ci 100 to 2000 T92 
1255 800 100 to 2000 T92 
1410 900 100 to 1200 T92 
1570 1000 100 to 1200 T92 

Type 
Number 

T700_-25 
T700 __ 30 
T700 __ 35 

T720 __ 35 
T720 __ 45 
T720 __ 55 

T760 __ 30 

T7BO __ 40 

T92CL_06 
T920 __ 07 
T920 __ 0B 
T920 __ 09 
T920 __ 10 

Old 
Type Number 

271 
270-Y30 
270 

282-Y40 
282,283 

286-Y30 

288 

............ 

............ 

............ 

............ 

............ 

HIGH FREQUENCY SCR1s - di/namic Gate Design 

Medium Current - Size T5 
Stud 

63 40 T0-94, TO-83 TS07 __ 40 ~101-'s ~101-'s ~101-'s ~101-'s 
110 70 TO-94, TO-83 T507 __ 70 ~lOl-'s 2: 1 Ol-'S ~10",s ~15",s 
125 80 TO-94, TO-83 T507 __ BO ~101-'s ~lOl-'s ~lOl-'s ~20p.S 

Disc 
95 60 T62 T527 __ 60 ~10",s ~10",s ~101-'s ~10",s 

180 115 T62 T527 __ 12 ~101-'s ~lO",s ~101-'s 2:15p.S 
200 125 T62 T527 __ 13 >101-'s >101-'s >10p.S >20",s 

High Current - Size T6 
5tud 

200 125 TO-93 T607 __ 13 ~10",s ~151-'s ~15p.S ~15",s 
235 150 T0-93 T607 __ 15 ~15",s ~151-'s ~151-'s ~15",s 
275 175 TO-93 T607 __ 1B ~151-'s ~151-'s ~15",s ~20",s 

Di$c 
235 150 T62 T627 __ 15 ~101-'s ~151-'s ~151-'s ~15",s 
315 200 T62 T627 __ 20 ~151-'s ~15",s ~151-'s ~15",s 
400 250 T62 T62L_25 > 151-'s > 151-'s >15",s >201-'s 

High Current - Size T7 
Stud 

315 200 T70 T707_-20 ~151-'s ~151-'s ~15",s ~201-'s 
400 250 T70 T707_-25 ~151-'s ~151-'s ~151-'s ~20",s 
475 300 T70 T707 __ 30 ~15/LS ~151-'s ~151-'s ~30",s 

Disc 
400 250 T72 T72L...25 ~15/Ls ~151-'s ~15",s ~20",s 
550 350 T72 T727--35 ~151-'s ~151-'s ~15",s ~20",s 
700 450 T72 T727 __ 45 >151-'s >151-'5 >151-'s >30",s 

SPECIAL DEVICES - Size T4 
Current (Amps) Voltage Package Type Old 

RMS AVE. (Volts) Outline Number Type Number 
Stud \ 35 22 600 to 1000 00-5 T4OR_-22 423 

Bold face numbers indicate preferred types. 

" 

Features 

FllII Capacity Series 
Full Capacity Series 
Full Capacity Series 

Full Capacity Series 
Full Capacity Series 
Full CapaCity Series 

Full Capacity Series 

Full Capacity Series 

Full Capacity Series 
Full Capacity Series 
Full Capacity Series 
Full Capacity Series 
Full Capacity Series 

~101-'s ~201-'s ~301-'s 
~201-'s ~30Jis ~401-'s 

~30",s ~301-'s ~40",s 

~lOl-'s ~201-'s ~30",s 
2:20",s ~301-'s ~40",s 

>301-'s >301-'s >401-'s 

~20",s ~30",s ~401-'s 

~201-'s ~301-'s ~501-'s 
~30",s ~401-'s ~60",s 

~201-'s ~301-'s ~40",s 
~20",s ~301-'s ~501-'s 
>30",s >401-'s >60",s 

~30",s ~301-'s ~4O/tS 
~30",s ~301-'s ~50p.S 

~401-'s ~501-'s ~601-'s 

~30",s ~301-'s ~401-'s 
~30p.S ~301-'s ~50",s 

>401-'s >501-'s >601-'s 

Features 
RSR/Reverse Blocking 
Diode Thyristor. 
Very High di/dt Pulse 
Modulator Applications. 

eem/l?73 See YELLOW SECTI'QN for Local 5ales and DIstrIbutors' Offices 

Data 
Sheet 

54-566: 21-24 
54-566: 21-24 
54-566: 21-24 

54-568: 21-24 
54-568: 21-24 
54-568: 21-24 

54-574: 11-12 

54-578: 11.:12_ 

54-568: 31-38 
54-568: 31-38 
54-568: 31-38 
54-568: 31-38 
54-568: 31-38 

Data 
Sheet 

54-570: 1-4 
54-570: 1-4 
54-570: 1-4 

54-572: 1-4 
54-572: 1-4 
54-572: 1-4 

54-570: 11-14 
54-570: 11-14 
54-570: 11-14 

54-572: 11-14 
54-572: 11-14 
54-572: 11-14 

54-570: 21-24 
54-570: 21-24 
54-570: 21-24 

54-572: 21-24 
54-572: 21-24 
54-572: 21-24 

Data 
Sheet 

Consult 
Factory 
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Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

Westinghouse 
WestInghouse Electric Corporation 
Semiconductor Division, Youngwood, Pa. 15697 
(412) 925-7272 TWX 510-468-2840 transistors • FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645-9200 (IN N. Y. STATE CALL COLLECT (516) 294-0990) 

Westinghouse NPN silicon transistors 
are designed for high power applications 
in industrial systems, high reliability 
military and space systems, computers, 
communication systems and power sup
plies. These devices offer the outstand· 
ing advantages of freedom from thermal 
fatigue and second breakdown and are 
100% power tested. All production lots 
are tested in accordance with MIL-S-
19500. All JEDEC registered devices 

GENERAL PURPOSE 

bear the Westinghouse Lifetime Guar
antee symbol. 
The broad variety of power transistors 
are grouped into general purpose, indus
trial and military categories and by max
imum collector current ratings from 4A 
to 250A. VeEO CM) ranges from 40 to 375 
volts. Saturation resistance limits apply 
at the collector currents given for the 
gain rating. Typical gain bandwidth prod
uct (f,) ranges from .5 MHz for the alloy 

devices, to 1 MHz for the single diffused, 
to 60 MHz for epitaxial base product. 
The industrial and general purpose low 
cost transistors are designed expressly 
to meet the needs of original eqUipment 
manufacturers of electronic apparatus. 
Their low saturation resistance, high 
collector voltage and high temperature 
characteristics make them ideally suited 
for use in regulators, power supplies, in
verters and amplifiers. 

Low Current/Medium Freq. Medium Current/Medium Freq. 
Family Type 0390 0480 0480 

Ic Rating 4 Amperes 15 Amperes 30 Amperes 
Package Outline TO·66 TO·66 TO-3 TO·3 TO-3 TO-3 TO-3 
Old Type No. 1571 1571 1561 1561 1561 1561 1561 
hfemm. 20@'I2Amp 25@1I2Amp 20@3A 20@4A 15@8A 15 ~ lOA 15 @ 15A 
Vee (sat) max. 1.0 V 1.0 V 1.1 V 1.1 V 1.4 V 2.0 2.0 V 
fTtypical 1.0 MHz 1.0 MHz 1.0 MHz 1.0 MHz 1.0 MHz 1.0 MHz 1.0 MHz 
Vee. (sus) 40 1571·0420 1571-0452 1561-0403 1561·0404 1561·0408 1561-0410 2N3771 

60 1571·0620 2N3054 2N3232 2N3055 1561-0608 2N3772 1561-0615 
80 1571-0820 1571-0825 1561-0803 1561·0804 1561·0808 1561-0810 1561-0815 

100 1571-1020 1571-1025 2N3233 2N3236 1561·1008 1561-1010 1561·1015 
120 1571·1220 1571-1225 2N4347 2N4348 1561·1208 1561·1210 1561-1215 
140 2N3441 1571·1425 2N3442 1561·1404 2N3773 1561·1410 ................ 

Max. Ratings V .. - 7 V, I. - 2A, V .. - 7 V, I. - 7A, p, - 115W @ V .. -7V,I. - 7A, p, - 150W@ 
TJ = -65°C to +2000 C, TJ = -65°C to Tc = 25°C, TJ = -65°C to Tc = 25°C 
p, = 29 W 1( Tc = 25°C, 200°C R8JC = 1.5°C/W 200°C R8JC = 1.17°C/W 
R8JC = 6°C watt 

Data Sheet 54·673: 11, 12 54·673: 15, 16 154-673: 1,2,13, 14 54-673: 33, 361 54-673: 29·321 54-673: 25·28 

INDUSTRIAL & GENERAL PURPOSE - Low Current/Low Freq. 
Family Type A500 A510 A670 

Ic Rating 6 Amperes 7.5 Amperes 20 Amperes 
Package Outline MT-1 MT·1 MT-52 MT-52 MT-33 MT-33 
OldT),pe No. 151 152 153 154 163 164 
hfemm. 11 @ 1.5A 18 @ 1.5A 15 @ 1.5A 25@ 1.5A 15@5A 25@5A 
Ve. (sat) max. 1.3 V 1.25 V 1.3 V 1.25 V 1.1 V 1.0 V 
fr typical 0.5 MHz 0.5 MHz 0.5 MHz 0.5 MHz 0.5 MHz 0.5 MHz 
Ve •• (sus) 40 151·04 152-04 153-04 154-04 163-04 164-04 

50 151-05 152·05 153-05 154-05 163-05 164-05 
60 151-06 152-06 153-06 154·06 163-06 164-06 
70 151·07 152·07 153·07 154-07 163-07 164-07 
80 151·08 152-08 153-08 153-08 163-08 164-08 
90 151·09 152-09 153-09 154·09 163-09 164·09 

100 151·10 152·10 153·10 154-10 163·10 164·10 
120 151·12 152·12 153·12 154-12 163·12 164-12 
140 151·14 152·14 153·14 154-14 163-14 164·14 
160 151·16 152·16 153·16 154-16 163-16 164-16 
180 151·18 152·18 153-18 154-18 163·18 164-18 
200 151·20 152·20 153·20 154-20 163·20 164-20 
220 151·22 152·22 153·22 154·22 163·22 164-22 

Maximum Ratings Vea - 25 V, I. - 3A 
TJ&S'& = -65°C to +1500 C 

V .. = 25 V, I. = 3A 
TJ&STS = -65°C to +175OC 

V .. - 15 V, I. - 7.5A 
TJ&STS = -65°C to +175OC 

PT = 100 W @ 80°C 
R8JC = 0.7°C/Watt 

PT = 200 W ~ 25°C 
ROJC = 0.75° /Watt 

PT = 200W@ 75°C 
R8JC = 0.5°C/Watt 

Data Sheet 54-672: 1,2 54-672: 3, 4 54-672: 5, 6 

MILITARY -Low Current/Low Freq. 
Family Type A50H A51H A60G A67G A60H 
Ic Rating 7.5 Amperes 7.5 Amperes 10 Amperes (High Gain) 10 Amperes (High Gain) 20 Amperes 
Package 
Outline 

MT-1 MT-1 MT-52 MT-1 MT-1 MT-33 MT-33 MT-1A MT-1A MT-1A 
Old Type No. 107 108 113 118 118 120 120 109 109 109 
hfemln. 10@2A 10@5A 10~ 5A 100 @ lOA 400@ lOA 100@ lOA 400@10A 10 @ lOA 10@ 15A 10 ~ 20A 
Vee (sat) max. 1.5 V 2.5V 1.0 3.5 V 3.5V 3.5V 3.5V 1.5 V 1.5 V 1.5 
fT typical 0.5 MHz 0.5 MHz 0.5 MHz 0.5 MHz 0.5 MHz 0.5 MHz 0.5 MHz 0.5 MHz 0.5 MHz 0.5 MHz 
Ve •• (sus) 30 2N1015 2N1016 2i,jg'429 2iij22'2'S 2N'2:i'gO 2N'3470 2N'3474 2i,j:i1':3"9 2N2745 2N27Si 50 2N1015A 2N1016A 

100 2N1015B 2N1016B 2N3430 2N2227 2N2231 2N3471 2N3475 2N2740 2N2746 2N2752 
150 2N1015C 2NI016C 2N3431 2N2228 2N2232 2N3472 2N3476 2N2741 2N2747 2N2753 
200 2N1015D 2NI016D 2N3432 2N2229 2N2233 2N3473 2N3477 2N2742 2N2748 2N2754 

Maximum V .. - 25V,I. = 5A V .. = 25 V, VE. = 15 V, I. = 1A VE. = 15 V, I. = 7.5A 
Ra~ings TJ&STS = -65°C to 1.= 3A TJ&STS = -65°C to +1500 C TJ&STS = -65°C to +175°C 

+150oC TJlSTS = -65°C PT = 150 W @ 75°C PT = 200 W @ 75°C 
Pr = 150 W @ 45°C to +175OC ROJC = 0.5°C/W ROJC = 0.5°C/Watt 
R8JC = 0.7°C/Watt p, = 150W@ 

60°C 
ROJc= 
0.750 C/W 

Data Sheets 54-661: 1,2 54-661: 3-6 54·663: 1·4 54·661: 9·12 
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SEC. 4800 • SEMICONDUCTORS (lNCL. MOUNTS & HEAT SINKS) 

Westinghouse 

• WH ......... "ocoric C •• p •• ".' 
Semiconductor Division, Youngwood, Pa. 15697 t· t 
(412) 925-7272 • TWX 510-468-2840 ransis ors 
FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645·9200 (IN N. Y. STATE CALL COLLECT (516) 294·0990) 

MILITARY -Medium Current/Low Freq. 
Family Type A67H 

Ie Rating 30 Amperes 

Package Outline MT-33 MT·33 MT·33 MT·33 
110 110 110 110. Old Type No. 

hfe mm. 10 @ lOA 10 @ 15A 1O@ 20A 10 @ 25A 
V"o (sat) max. 1.5 V 1.5 V 1.5 V 1.5 V 
fr typical 0.5 MHz 0.5 MHz 0.5 MHz 0.5 MHz 

V"o (sus) 50 2N2757 2N2763 2N2769 2N2775 
100 2N2758 2N2764 2N2770 2N2776 
150 2N2759 2N2765 2N2771 2N2777 
200 2N2760 2N2766 2N2772 2N2778 
250 2N2761 ............ . ........... . ........... 

Maximum TJ&STG = -65°C to + 175°C 
Ratings VEO = 15 V, I, = 7.5A 

Pr = 200 W @ 75°C 
R8JC = 0.50 C/Watt 

Data Sheet 54·662: 5·12 

MILITARY & INDUSTRIAL-Low Current/High Freq. 
Family Type E490 E58S 

Ie Rating 10 Amperes 20 Amperes 

Package 0 utline TO·66 TO·66 TO·3A TO·3A 
Old Type No. 1714 1714 1723 1723 
hfe min. 20@2A 20@5A 20@ 5A 20@ lOA 
Vo. (sat) max. 0.60 V 0.75 V 1.0 V 1.25 V 
fr typical 60 MHz 60 MHz 40 MHz 40 MHz 

Vooo (sus) 40 1714·0402 1714·0405 ............ 1723·0405 1723·0410 ............ 
60 1714·0602 1714·0605 . . . . . . . . . . . . 1723·0605 1723·0610 

2iiisii3'9 80 1714·0802 1714-0805 
2NSiii2 

1723·0805 1723·0810 
100 1714·1002 1714-1005 1723·1005 1723·1010 2N5038 
120 1714·1202 1714·1205 2N3879 1723-1205 1723-1210 ............ 
140 1714·1402 1714·1405 ............ 1723·1405 1723-1410 ............ 
160 1714·1602 ............ ............ 1723-1605 ................ . ........... 

Maximum VEO = 7 V, I, = 2A VEO = 7 V, I, = 5A 
Ratings TJ&STG = -65°C to +2000 C TJ&SrG = -65°C to +2000 C 

Pr = 44 W @ Tc = 25°C Pr = 150W ~ Tc = 25°C 
R8JC = 4.00 C/Watt R8JC = 1.170 /Watt 

Data Sheet 54·673: 17·20 54·661: 37, 38 54-673: 21·24 54·661: 9·12 

Medium Current/High Freq. 
Family Type E580 E58L 

Ic Rating 40 Amperes 40 Amperes 

Package Outline TO·3A TO·3A TO·3A TO·3A TO·3A TO·3A 
Old Type No. 1743 1743 1743 1763 1763 1763 
hfe min. 20@ lOA 20@ 20A 20 ~ 30A 20@ lOA 20@ 20A 20@30A 
Veo (sat) max. 2.0 V 2.0V 2.0 1.0 V 1.25 V 1.50 V 
fr typical 40 MHz 40 MHz 40 MHz 40 MHz 40 MHz 40 MHz 

Vceo (sus) 60 1743·0510 2N5932 1743·0630 1763·0610 1763-0620 1763·0630 
80 2N5929 1743·0820 2N5935 1763·0810 1763·0820 1763·0830 

100 1743-1010 2N5933 1743·1030 1763·1010 1763·1020 1763-1030 
120 2N5930 1743-1220 2N5935 1763-1210 1763-1220 1763·1230 
140 1743-1410 2N5934 ... , ............ 1763-1410 1763-1420 ................ 
160 2N5931 ................ ................ 1763-1610 ................ ................ 

Maximum V" = 7 V, I, = lOA V" = 7 V, I. = lOA 
Ratings T J&STG = - 65°C to + 200°C TJ&STG = -65°C to +2000 C 

Pr = 100 W @ Tc = 100°C Pr = 100W @ Tc = 100°C 
ROJC = 1.00 C/Watt R8JC = 1.00 C/Watt 

Data Sheet 54-651: 13-24 New Product Bulletin 

High Current/High Freq. 
MILITARY & INDUSTRIAL HIGH VOLTAGE 
Low and Medium Current/High Freq. 

Family Type E670 Family Type E49V E58V 
Ic Rating 90 Amperes Ie Rating 10 Amperes 30 Amperes 

Package Outline TO·114 TO·114 Package Outline TO·66 TO·66 TO·3 TO·3 TO·3 
Old Type No. 1781 1781 Old Type No. 1814 1814 1843 1843 1843 
hfemm. 10@40A 10@60A hfe min. 20@ 1A 20@2A 20@5A 15 @ IDA 10@ 20A 
Vo. (sat) max. 1.5 V 1.5 V V" (sat) max. 0.60 V 0.60 V 1.0 V 1.25 V 1.75 V 
fr typical 30 MHz 30 MHz fr typical 50 MHz 50 MHz 25 MHz 25 MHz 25 MHz 

Vo" (sus) 40 1781-0440 1781-0460 Vooo. (sus) 200 1814-2001 1814-2002 1843-2005 1843-2010 1843-2020 
60 1781-0640 1781-0660 225 1814·2201 1814·2202 1843-2205 1843·2210 1843-2220 
80 1781-0840 1781·0860 250 1814-2501 1814-2502 1843·2505 1843-2510 1843·2520 

100 1781-1040 1781-1060 275 1814-2701 1814-2702 1843·2705 1843·2710 1843·2720 
120 1781-1240 1781·1260 300 1814-3001 1814-3002 1843·3005 1843·3010 ................ 

325 1814·3201 ................ 1843-3205 ................ ................ 
Maximum TJ&STG = -65°C to +2000 C Maximum VES = 7 V, I, = 2A VES = 7 V, IB = IDA 
Ratings VES = 7 V, I, = 15A Ratings TJ&STG = -65°C to +2000 C TJ&STG = -65°C to +200oC 

PT = 200W @ Tc = 100°C PT = 44 W ~ Tc = 25°C PT = 85 W @ Tc = 100°C 
ROJC = .450 C/Watt ROJC = 4.0° /Watt ROJC = 1°C/Watt 

Data Sheet TD54·653: 1-4 Data Sheet 54·652: 1,2 54-652: 9·16 

eem/1973 See YELLOW SECTION for Local Sales and Dlstrobutors' OffIces Vol.2·981 



Vol.2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

, Westinghouse "8 W_'-E__ assembl-es ' Semiconductor Division, Youngwood, Pa. 15697 . I 
. (412) 925-7272 TWX 510-468-2840 

FOR CURRENT SOURCE DATA CAlL TOLL-FREE 800-645-9200 (IN N. Y. STATE CALL COLLECT (516) 294-0990) 

Build or Buy? 
Compare your cost for 
engineering design and 
development, inventories, parts, 
labor, and test cost with our 
assembly prices. Save valuable 
time and moneyl Buy a complete 
functional Westinghouse assembly! 
We offer the broadest line . 
in the industry! 

All devices and heat sinks used 
in ou(assemblies are matched for 
optimum electrical and thermal 
performance. All ratings are 
guaranteed; all assemblies 
are fully tested. In addition, these 
assemblies are compact, light 
weight, and easy to mount. Many 
types are available from stock. 

Compare, and you 
will buy Westinghousel 

Modular Outline. 
A·l, A-2 

Gold Line 

Pow-R-Bridge 

H. V. Stacks 

Water Cooled Disc 

Air Cooled Disc 

Custom Designs 

'fflll'1~~;: ~ h Y ~:if 6 4 ~ I ~ ~~. ~4. I I ~ cI J» ... : r;p ~~ ~t/ :",Cft/ H 
X X X 2·20 50-600 54-310 

X X X X X X X 12·2500 100·2000 54-300 

X X X X X X X 160-700 100·600 54-410 

X X X .5-400 15KV-400KV 54-200 

X X X X .300-3800 100-3000 54-450 

X X X X 250·3200 100-3000 54-420 

X X X X X X X - - Consult 
Factory 

Vol.2·982 CATALOG PAGES: (Vol.1·301 to 1·9721 (VoI.2·301 to 2·11961 (VoI.3·301 to 3·1420) eem/1973 



Announcing: 

Ie UPDATE 
HOTll E 

Today's information about today's 
fastest-changing products. 

Need current, up-to-the-minute information 
about which manufacturer offers 

certain Ie functions? 

For the newest, most 
up-to-date vendor sources 

It's a service of The EEM System: 
Keeping you better informed. 

United Technical Publications 
645 Stewart Ave., Garden City, N. Y. • 516 - 248-9700 



Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 400 Hz Servo 
Amplifiers BULOVA LJ SERVO PRODUCTS 2 to 40 Watts 

Miniature, Solid State For 
Military and Industrial 
Applications 

POWER OUTPUT 
PHASE SHIFT 

MODEL NUMBER 

2 WATT 
O· or 90· 
54121 
54131 
54141 
54161 

3.5 WATT 6 WATT 
o· or 90· O· or 90· 
54221 54321 54322 
54231 54331 54332 
54241 54341 54342, 
54261 54351 

L'lBuLOYAI Sp 
Vol.20984 

INPUT SIGNAL 
26 26 26 26 (vrms max. at max. gain) 

VOLTAGE 
(linear region) 0-25 0-25 0-25 0-18 OUTPUT 

(vrms 
(at rated power) 40 40 40 26 nomlnall 

Model # Gain Model # Gain Model # Gain Model # Gain 
VOLTAGE GAIN ±ldb 54121 1000 54221 1000 54321 1000 54322 1000 

54131 2500 54231 2500 54331 2500 54332 2500 
(vlv max. adjustable down) 54141 5000 54241 5000 54341 SOOO 54342 SOOO 

54161 25000 54261 2SOOO 54351 10000 
OUT IMPEDANCE 

100 100 100 10 (ohms typicall 
POWER SUPPLY 

28V DC 28V DC 28V DC 26VRM5 (voltage .... 10%) 
INPUT (at zero signall 1 1 2 2 
POWER 
(watts) (at rated load) 5 7 12 12 

winding TCT" TCT" TeT" USE"""'* 
MOTOR voltage 33-40 33-40 33-40 26 LOAD 

eftec. resistance 800 .... 25% 460 .... 25% 270 +25% 100-350 
AMBIENT operating -55°C to 1250C -55°C to 125°C -55°C to 125°C -55°C to 125°C 
TEMP. 
RANGE storage -65°C to lSOac -65°C to lSOoC -65°C to 150°C -65°C to IS00 C 

TYPICAL DIMENSIONS .81'" x .43'" x 1.1'" .81'" x .43'" x 1.1'" .81'" x .43'" x 1.1" 1.2" x 1.2'" x 1.3" 

WEIGHT 
1.5 1.5 1.5 2 (ounces, approximate) 

POWER OUTPUT 9 WATT 16 WATT 25 WATT 40 WATT 
PHASE SHIFT O· or 90· o· or 90· O· or 90· 

54421 54521 54621 54721 54722 

MODEL NUMBER 
54431 54531 54631 54731 54732 
54441 54541 54641 54741 54742 
54461 54551 S46S1 54751 

INPUT SIGNAL 
26 26 26 26 26 (vrms max. at max. gain) 

VOLTAGE 
(linear region) 0·25 0·25 0-25 0-25 0-18 OUTPUT 

(ynns 
(at rated power) 40 40 40 40 26 nominall 

Model # Gain Model # Gain Model # Gain Model # Gain Model # Gain 
VOLT~GE GAIN ±ldb 54421 1000 54521 1000 54621 1000 54721 1000 54722 1000 

54431 2500 54531 2S00 54631 2500 54731 2500 54732 2500 
(y/y max. adjustable down) 54441 SOOO 54541 SOOO 54641 SOOO 54741 5000 S4742 5000 

54461 2SOOO 54551 10000 54651 10000 54751 10000 
OUT IMPEDANCE 

SO SO 40 25 2 (ohms iyplcall 
POWER SUPPLY 

28V DC 28V DC 28 V DC 28 V DC 26VRM5 (voltage .... 10%) 
INPUT (at zero signall 3 3 3 3 3 
POWER 
(watts) (at rated load) 20 32 50 100 100 

winding TCT" TeT" TCP' TCT" USE*** 
MOTOR voltage 33-40 33-40 33-40 33-40 26 
LOAD 

elfec. resistance 177 .... 25% 100 .... 25% 60 .... 25% 40 .... 20% 20-100 
AMBIENT operating -550C to 125°C -55°C to 125°C -55°C to 125°C -55°C to 12SOC -55°C to 125°C 
TEMP. 
RANGE storage -65°C to 150°C -65°C to 1 SOoC -65°C to IS0ae -65°C to IS0aC -65°C to 150°C 

TYPICAL DIMENSIONS 1.43" x 1.87" 1.43'" x 1.87" 2.21'" x 2.51" 2.21'" x 2.51'" 2.21'" x 2.51" 
x 2.03" x 2.03" x 2.37" x 2.37'" x 2.37" 

WEIGHT 
8 8 12 12 12 (ounces, approximate) 

Notes: 1. Operating frequency: 400Hz ±20. 60Hz available. 2. Input Signal 
(Max): 26V. 3. Gain Stability: ±2 db over environment. 4. Input Impedance: 
10K ohms minimum. 5. Deadband: 500/V. Gain. [mv, no output referred to 
input.] 6. Noise: 250 MV, max, output with input shorted. 7. Bandwidth: 200Hz 
minimum. 8. **TCT - Tuned center tap; ***USE - untuned single ended. 9. 
Mechanical Configuration: Con5ult factory over 25 Standard Package5 available 
for, units shown. 

Fro,!! Bulova EI!lctronics Division: Fr'!'9uency CO!1trol Co~ponen!s • Cry~tal Oscillators. Crystal Filters • LC Filters· Fork 
OscIllators· Colis· Servo D.C. AmplifIers· OptIcal DevIces· TIme Penod Generators. Time of Day Systems. Inverters. 
Frequency Changers· Frequency Deviation Counters 

BULOYA SERVO 
ELECTRONICS DIVISION 
OF BULOVA WATCH COMPANY, INC. 

PRODUCTS 
61-20 WOODSIDE AVENUE 
WOODSIDE, N, Y. 1,1377 ° 2,12335-6000 

CATALOG PAGES: (Vol.1°3D1 to 10972) (Vo1.20301 to 201196) (Vo1.30301 to 301420) eem/1973 



BULOVA { r'SERVO PRODucitRvoMECHAN'SMS&:M::;;TS 
Y AMPLIFIERS 

TYPICAL CONFIGURATIONS 25 to 1000 

DCA 25/60 
DCA 50/60 

SPECIFICATIONS 
SPECIFICATIONS (Nominal @ 25°C) 

OUTPUT (at nominal power supply voltage) 
Current, Amperes Continuous 
Voltage, peak 
Current, Amperes peak 
Current Limit Adjust Range, Amperes 
INPUT 
Supply Voltage (VDC) 
Supply Quiescent Current (ADC) 
Bias Supply Voltage (VDC) 
Bias Supply Current (MADC) 
POWER AMPLIFIER PARA~IETERS 
Input Impedance K ohms 
Gain (adjustable) 

As voltage amplifier (V/V) 
As current amplifier (A/V) 

Frequency Response (KHz) 
Small signal 
Full output 

Output Impedance (Dynamic, ohms) 
Output Offset Null (MVDC) 
Offset Drift (micro V;oC) (4) 
DC Dead Band (micro volts) 
PREAMPLIFIER 
INTERNAL DISSIPATION 
Operating Temp. Range (·C) 
Continuous, at 25·C (watts) 
Derating for Temperature (watts/"C) 
WEIGHT 

SPECIFICATIONS (Nominal @ 25°C) 

OUTPUT (at nominal power supply voltage) 
Current, Amperes Continuous 
Voltage, peak 
Current, Amperes peak 
Current Limit Adjust Range, Amperes 
INPUT 
Supply Voltage (VDC) 
Supply Quiescent Current (ADC) 
Bias Supply Voltage (VDC) 
Bias Supply Current (MADC) 
POWER AMPLIFIER PARAMETERS 
Input Impedance K ohms 
Gain (adjustable) 

As voltage amplifier (V/V) 
As current amplifier (A/V) 

Frequency Response (KHz) 
Small signal 
Full output 

Output Impedance (Dynamic, ohms) 
Output Offset Null (MVDC) 
Offset Drift (micro V/"C) (4) 
DC Dead Band (micro volts) 
PREAMPLIFIER 
INTERNAL DISSIPATION 
Operating Temp. Range (OC) 
Continuous, at 25°C (watts) 
Derating for Temperature (watts/"C) 
WEIGHT 

Models DCA 200 & 300 

DCA 25 

±1.25 
±20 
±1.25 
0.2 to 1.25 

+28 ±3 
0.05 
-15 ±2 
20 

10 

20 
0.5 

10 
1 
0.1 
100 
10 
±50 
(7) 

-55 to + 125(5) 
25 (5) 
.15 
3 oz. 

DCA 300/60 

±6 
±50 
±6 
0.2 to 6 

+60 ±5 
0.05 
-15 ±2 
20 

10 

20 
0.5 

10 
1 
0.1 
100 
10 
±50 
(7) 

-55 to + 125(5) 
300 (5) 
1.75 
9 oz. 

WATTS 

Models DCA 1000 

FEATURES: 

• Adjustable Gain DESIGNED TO DRIVE: 

• Current Limiting • DC Torque Motors 
• Voltage or Current Feedback' Low Inertia Motors 
• Wide Bandwidth • DC Servo Motors 
• Low Cost • Deflection Coils 

DCA 25/60 DCA 50/60 DCA 200 DCA 300 

±0.5 ±1 ±5 ±6 
±50 ±50 ±20 ±20 
±0.5 ±1 ±1O ±15 
0.2 to .5 0.2 to 1 0.2 to 10 0.2 to 15 

+60 ±5 +60 ±5 +28 ±3 +28 ±3 
0.05 0.05 0.05 0.05 
-15 ±2 -15 ±2 -15 ±2 -15 ±2 
20 20 20 20 

10 10 10 10 

20 20 20 20 
0.5 0.5 0.5 0.5 

10 10 10 10 
1 1 1 1 
0.1 0.1 0.1 0.1 
100 100 100 100 
10 10 10 10 
±50 ±50 ±50 ±50 
(7) (7) (7) (7) 

-55 to +125(5) -55 to +125(5) -55 to +125(5) -55 to +125(5) 
25 (5) 50 (5) 200 (5) 300 (5) 
.15 .3 1.2 1.75 
3 oz. 6. oz. 9 oz. 9 oz. 

DCA 600/60 DCA 1000·1 DCA 1000·2 DCA 1000·3 

±6 ±15 ±15 ±15 
±50 ±65 ±65 ±65 
±12 ±15 ±15 ±15 
0.2 to 12 1.5 to 15(1) 1.5 to 15(1) 1.5 to 15(1) 

+60 ±5 +75 ±5 +75 +5 +7 +5 
0.05 0.1 0.1 0.15 
-15 ±2 (8) -15 ±2 (8) 
20 (8) 20 (8) 

10 10 

20 10 10 10 
0.5 2.5 2.5 2.5 

10 10 10 10 
1 1 1 1 
0.1 0.1 0.1 0.1 
100 100 100 100 
10 10 10 10 
±50 ±50 ±50 ±50 
(7) uA 741 (2) (3) uA 741 (2) (3) uA 741 (2) (3) 

-55 to + 125(5) -20 to + 70(6) -20 to + 70(6) -20 to +70(6) 
600 (5) 1,000 (6) 1,000 (6) 1,000 (6) 
3.5 10 10 10 
16 oz. 141bs. 141bs. 141bs. 

From Bulova Electronics Division: Frequency Control Components' Crystal Oscillators' Crystal Filters' LC Filters' .Fork 
Oscillators. Coils' Servo D.C. Amplifiers' Optical Devices' Time Period Generators' Time of Day Systems' Inverters' 
Frequency Changers' Frequency Deviation Counters 

L,YULOVAI Sp BULOVA SERVO PRODUCTS 
ELECTRONICS DIVISION 
OF BULOVA WATCH COMPANY. INC. 

61·20 WOODSIDE AVENUE 
WOOD~IDE, N. Y. 11377 • 212335·6000 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vo1.2·985 



ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

• Standard units available which will meet'applicable'MIL Specs. 
• Amplifiers available which utilize state of the art Integrated Cir· 

cuits, Chips and Hybrids. 

• Units for industrial applications available 

• SPECIAL electronics designed to your detailed specification 

916 (Flat Pack) 

Input 
Temperature Output Output Output Signal Input Power 

Power Voltage Frequency Frequency Impedance Gain Required Range 

200·HP 3.5W 40VCT 400 CPS 400 CPS 10K 2,500 28VDC -55°C + 125°C 

200·5 3.5W 40VCT 400 CPS 400 CPS 10K 5,000 28VDC -55°C + 125°C 

930 3.5W 40VCT 400 CPS 400 CPS 250K 2,000 28VDC _55°C +125°C 

200·8 3.5W 40VCT 400 CPS 400 CPS 10K 2,500 115V 400 CPS _55°C +125°C 

2168 6W 40VCT 60 CPS 60 CPS 10K 1,000 28VDC _55°C +85°C 

140 6W 40VCT 400 CPS 400 CPS 50K 1,000 28VDC -55°C +125°C 

141 6W (90°) 40VCT 400 CPS 400 CPS 30K 1,000 28VDC -55°C +125°C 
416·3 16W 40VCT 400 CPS 400 CPS 10K 1,000 28VDC -55°C +71°C 
416A/D 16 W (0° /90°) 40VCT 400 CPS 400 CPS (2) 10K 1.000 28VDC _55°C +1OO°C 

416E 16W (9OO) 40VCT 400 CPS DC(2) 50K 1000 28VDC -55°C + 125°C 

16W 40VCT 60 'CPS 60 CPS 
115V 4QOCPS 

10K 1,000 28VDC _55°C +100°C 
16W 40VCT 60 CPS DC lOOK 1000 28VDC -55"C + 100°C 
40W (900 ) 40VCT 60 CPS 60epS 20K 1000 28VDC -55°C +11°C . 
40W (90°) 40VCT 400 CPS 400 CPS 10K 1,000 28VDC _55°C +100°C 
40W (90°) 40VCT 400 CPS DC 10K 500 28VDC -55°C HOO°C 

115V 400 CPS 

HOW 20V DC (2) 10K 3xlO' 28VDC - 55°C + 100°C 
(Flat Pack· Short Circuit Proof) -15VDC 

996·5 20W 22V DC DC (2) 10K 500 28VDC -55°C +85°C 
998·6 40 W (Short Proof) 22V DC DC (2) 10K 500 28VDC -55°C +85°C 

987 125 W (Short Proof) 20V DC DC{l) lOOK 10 28VDC -55<iC +7i<iC 

914·3 220 W (Short Proof) 20V' DC DC(2) 25K 200 28VDC -55°C +71°C 

500 W (Short Procf)50V DC DC . 10K 100 -55°C +71°C 
Available.) 

800W 50V DC DC 10K 100 -55°C +71°C 
Available.) 

MODIFICATIONS, to gain, input impedance, &ignal freque-ncy, power level and operating temperature available. 

6.5W 23 VDC DC DC 
-55°C +71°C 

Full Wave 10V DC 60 CPS 

Full Wave 50V DC 400 CPS 10K -55°C + 125°C 

Full Wave 10V DC 60 to 5000 CPS 10K 

~ATALOG PAGES: (Vol.1·3D1 to 1·972) (Vol.2·3D1 to 2'119~) (VoI.3·3D1 to 3'1420) eem/1973 



• Units available which will meet applicable MIL Specifications 

• Devices designed to operate with A.C .• D.C .• synchro or resolver 
command signals. 

• All units feature self·contained solid state high reliability elec· 
tronics and power supplies. 

SEC. 4900 • SERVOMECHANISMS &. COMPONENTS 

• Units now in use on numerous systems involving: 
Simulators Ground Support Aircraft instrumentation 
Fire Control Missile Tracking Missile instrumentation 
ASW High Accuracy Positioning Stable Platforms 

• Special systems can be designed in accordance to your detailed 
specifications. CTC will also design "Interface" equipment to 
integrate major control systems. 

INDICATORS 

Simulated Altimeter 
CS·l06 Single Pointer Indicator 1:5·109 Dual Pointer Indicator 

SERVO ACTUATORS 

CS-202-2 300 lb. in. actuator 

C5-198 250 oz. in. 0.1 % accuracy actuator Custom Servo Actuator 

_SPECIAL SYSTEMS 

Digital Control System Dual Channel Resolver Anglll Computer 

CONTROL TECHNOLOGY CO., inC.,41·16 29th Street, Long Island City, N.Y. 11101.212 EMpire 1-2133 

eem/1973 See YELLOW Sf:CTION for Local Sales and Distributors' Offices Vol.2·987 



INSTRUMENTS, AMPLIFIERS and ACCESSORIES 
FOR MILITARY AND INDUSTRIAL CONTROL SYSTEMS 

SERVO AMPLIFIERS 

• DC, pot and synchro inputs 

• 60 and 400'V outputs 
• Hybrid 972A (.5 cu in, 9 watts) to Triac 

893A (800 watts) 

• 160 different models 

SERVO TESTERS 

• 100C, general purpose use 

• 103A, prod and field test 
• Frequency and transient response 

• For DC and AC servos 

SVNCHRO AMPLIFIERS 

• 929R, 90V./line, 400,",", stators 

• 820A, 90V./line, 60,",", stators 

• Buffer CX's from CT and TR loads 

• High accuracy and fast response 

SERVO DEMONSTRATORS 

• Laboratory experiments 

• Industrial training 

• Synchro and pot data 

• 60 and 400 '"'"' models. 

SVNCHRO DIRECTORS 

• Generate 1 and 36 speed stator voltages 

• Constant velocity and harmonic motion modes 

• Computer programmed 

• 60 and 400 '"'"' stator outputs. 

Write lor Catalog 01 our COMPLETE Servo Line .. 



STANDARD MODULES or SPECIALS 
MIL-GRADE AND FAST DELIVERY 

High Torque 
SYNCHRO REPEATERS 

• 770 Series for 400 "" 
• 847 Series for 60"" 

• 8' error 
• 300 oz in shaft torque 
• 117V. line power 

Two Speed 
SYNCHRO REPEATERS 

• 771 Series for 400 'V 

• 921 Series for 60"" 
• 16, 25 and 36 speed 
• Shaft at hi speed 
• 117V. line power 

DC and AC 
POT FOLLOWERS 

• 900 Series 
• DC, 60 or 400 "" inputs 
• 1, 3 or 10 turn pots 
• Torques to 300 oz in 
• 117V. 60 or 400 "" power 

Precision DC 
VELOCITY SERVOS 

• 982 Series for 60,..., 
• 983 Series for 400,..., 

• +10V.DCcommand 

• 117V. line power 
• Wide range of torques 

and speed. 

3 Axis 
SERVO INDICATOR 

• type 909A 

Bi-Directional 
PRECISION SPEED 
CONTROL 

• type 923A 

Process Control 
DELAYED SIGNAL 
GENERATOR 

• type 849B 

Custom Assemblies 
TO CUSTOMER 
SPECS. 

• type 869A (typ.) 

Modifications from Standards readily available. 



ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

~ SERVO MECHANISMS & COMPONENTS 
PREDESIGNED 
MECHANISMS 

A complete line of off-the-shelf components for 
assembling an unlimited variety of geared mecha
nisms. Gear ratios to 78,125: 1, zero-backlash 
spring-loaded gears and torque-limiting slip 
clutches are featured. Assembled units meet de
sign and materials requirements of MIL-E-5400 
and MIL-E-16400. 

ASSEMBLY COMPLETED MECHANISM 

For complete data and catalog of stocked compo
nents, request Bulletin 102. 

CUSTOM DESIGNS 
PMC specializes in design and manufacture servo 
mechanisms and mechanical modules to user re
quirements for airborne, ground support, com
munications, fire control and other critical appli
cations. The units shown below are typical of the 
mechanisms designed and manufactured for mili
tary and industrial equipments. 

Short lead time delivery on both prototypes and pro
duction quantities. 

ADJUSTABLE LIMIT 
SWITCHES & STOPS 

0-10, -20, -40 revolutions without snap action 
switch, 0-25 revolutions with snap action switches 
actuated just before 'mechanical stops. All models 
infinitely adjustable with single external screw. 
SPDT snap action switch rated 7A, 250V. 

Lil)'lit Stop Limit Stop And Switch 
Series LS 100 Series LS 300 

% and Ys" dia, 1'X,' dia. 

For complete data, request Bulletins 103 and 104 

CAM SWITCHES 
Adjustable-In-Motion 

PMC's patented cam switch design incorporates 
in a single component all the functions of a con
ventional plate cam, cam follower and snap
action switch, eliminating the need for separately
mounted cam mechanisms and switches and their 
associated hardware. Externally-adjustable dwell 
angles can be set to any position with respect to 
the shaft. All models available as single- or multi
switch types, with ganged switches independently 
adjustable. 

Model CS 402 Miniature Cam Switches 

Miniature units designed and manufactured to 
military and aerospace specifications. 

Diameter: 1-1/ 16", equivalent to 
to BuOrd Size 11 

Length: 0.8", one switch, plus 0.5" 
per switch 

Dwell Angle: 3° to 357 0 

Switch: SPDT 
Rating: 5A, 250V AC, 30VDC 
Multi-Switch Models: up to 10 

switches 
Shaft: 0.125" dia. 

For complete data, request Bulletin 106 

Model CS 601 Subminiature Cam Switches 

Subminiature units for airborne, space vehicl!! 
and other applications where size and weight are 
critical. 

Diameter: 0.75", equivalent to 
BuOrd Size 8 

Length: 0.730" one switch, plus 
0.437" per switch 

, Dwell Angle: 3" to 357 ° 
Switch: SPDT 

" Rating: 7A, 250VAC, 30VDC 
"Shaft: 0.125" dia. 

Multi·Switch Models: up to 8 
switches 

For complete data, request Bulletin 109 

Model CS 501 High-Power Cam Switches 
Industrial types for control, cycling and se
quencing of machine operations. End- or side
mounting, with or without switch covers. Dials 
permit visual adjustment of switching points and 

dwell angles. 
Dwell Angle: 5° to 355° 
Diameter: 3.5" 
Length: 3" one switch, plus 

1.5" per switch 
Shaft: 0.5" dia. 
Switches: SPDT, DPD1. 

Special 'types to 
requirements. 

Ratings: to 25A and 600 V, 
inrush current 
to 75A. 

For complete data, request Bulletin 108 

PRECISION M ECHAN ISMS CORPORATION 
44 BROOKLYN AVENUE, WESTBURY, L.I., NEW YORK 11590 .(516) ED 3·5955 
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SEC. 4900 0 SERVOMECHANISMS & COMPONENTS 

Snapper Series Wide Bandwidth 

SPEED/POSITION 
CONTROL SYSTEMS 
(FOR SNAPPER MOTOR AND AMPLIFIER COMPONENTS, SEE EEM Vol.2 0 322 & 20 668) 

115VAC 

! 
POWERSUPP~ ,,,m,&, l,JI 

! 
AMPLIFIER 

MOTOR/TACH [ """d."O 
~;:~ So ~ 

Speedal 
continuous 51 _ 

torque rating 

Speed at 
peak torque S 2 -

rating 

MAX SPEED/TORQUE CURVE 
AT SERVO SATURATION 

, 
, 
, 
, , 

---1-----------

Continuous torque rating Peak torque rating 

STANDARD SPEED CONTROL SYSTEMS 

Motor /Tach/ I Rated Torque Peak Torque No Load Rated Speed 
Amp Rate Loop oz·in oz·in RPM RPM 

Model No. T, T, S, 5, 

RL-3201B 30 30 800 Stall 

RL-3211C 30 30 2400 1500 

RL-3211B 30 44 1200 350 

RL-3260A 30 90 3500 2500 

RL-5011A 150 150 400 Stall 

RL-5060A 150 390 2800 2400 

RL-5060B 150 600 1750 1350 

RL-5060C 400 960 1100 650 

RL-5060D 400 500 2100 1700 

The SNAPPER Series of wideband, direct drive, servo systems 
consists of a low inertia, permanent magnet, DC motor/tach
ometer and a transistorized servo controller. In contrast to an 
SCR control system, the high gain and wide bandwidth of the 
SNAPPER system assures response to rapidly varying com
mand signals, rejection of torque disturbances and freedom 
from parameter variations. In addition to precise average speed 
regulation, it minimizes instantaneous speed fluctuations. 

Features include: 

Choice of Output Power - .01 to .5 HP 
Wide Speed Range - 2000 to 1 bidirectional 

Precise speed regulation - 1 RPM from no load to full load 
Low Flutter - 1 % instantaneous speed variation 

Excellent Linearity - 1 % of set speed or 1 RPM 

Fast Dynamic Response - Over 200 Hz servo bandwidth 

In addition to its use as a speed control system, the SNAPPER 
can be used as the inner loop of a wideband, high gain position 
control system. For such applications, provisions are included 
for adding related position loop circuitry. 

The SNAPPER system is modular in concept. Available options 
include power supply, DC reference, and panel mount. The 
motor/tachometer can be furnished with an integral optical 
encoder and a brake. 

Listed below are several standard speed control systems. 
These, however, represent only a few configurations. Many 
other speed/torque combinations can be supplied. 

Motor/Tach' Power 
RPM@ Inertia Motor Price Supply 

Peak Torque oz~in-sec2 Frame Amplifier 100 (Optional) at 
S, X 10" Includedt Includedt Lot Extra Cost 

Stall 5.0 3210 PA-Oll 177 DPS-24-3 

1500 5.0 3210 PA-1l2 217 DPS-24-3 

Stall 5.0 3210 PA-112 217 DPS-24-3 

500 5.0 3210 PA-601 311 DPS-24-15 

Stall 50 5010 PA-1l2 236 DPS-24-3 

1700 50 5010 PA-601 331 I DPS-40-25 

Stall 50 5010 PA-601 331 DPS-40-25 

Stall 120 5030 PA-601 398 PDS-40-25 

1550 120 5030 PA-601 398 DPS-40-25 

*The servo compensation is based upon load inertias of zero to twice the motor/tach inertia. Higher load inertias may require the adjustment of a single feedback 
resistor. 

tFor Motor Details see Vol.2·668, for Amplifiers Details see Vo1.2·322 

Torque Systems Inc. 
P.O. Box 167, 225 Crescent Street, Waltham, Mass. 02154 (617) 891-0230 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2 0 991 



Vol.2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES SEC. 4900 

.JlIf~~)i REMOTE POSITIONERS 

The Torqsyn Remote Positioner is a complete gearless servo 
system in one small package. It is an integrated system that com
bines a synchro transformer, torque motor, amplifier, stabilization 
network in a single package. The Torqsyn thus can simplify design, 
procurement, assembly and maintenance, and improve reliability. 

Torqsyn converts input synchro data into accurate shaft posi
tion. High input impedance allows it to be driven by low power 
signal sources. The Torqsyn Remote Positioner may be used to 
drive potentiometers, encoders, resolvers, indicators, etc. Size 16, 
23 and 37 housings are available. 

Complete subsystems and assemblies incorporating Torqsyn 
units can be designed and or produced to requirements. These 
include synchro signal amplifiers, synchro signal position-indica
tors and error detectors. In most cases, these subsystem packages 
are more compact and reliable than conventional systems. 

VERNITRON 

Typical Torqsyn Performance Characteristics @ 25°C 
OIAM. LENGTH VOLTS FREQ STATIC STALL TORQUE POWER INO LOAD INPUT VELOCITY -_. _._- --,' Ace. Torque Gradient Stall Quiescent, Speed Impedance Constant 

MODEL ("I (In) Primary Signal (Hz) (±Min.) (Oz-In) (Oz-In) (Watts (Walls) I (Rpm) (Ohms) (1/Sec) 

VTSN16-4A2 1.600 3.478 26.0 11.8 360-440 15 2.7 10 9 2.5 650 600 15,000 

VTSN23-4A2 2.250 3.445 26.0 11.8 380-440 15 30 7 4 2.5 I 400 2200 4,000 

VTSN23-64E2 2.250 3.445 115 90 50-440 10 4.0 20 16 5.0 I 500 4600/24,500 10,000/13,000 

NOTE. Length IS from front face to terminal block not Including terminal screws 

lfIJtlti.Jt~ LIMITED ROTATION 
BRUSH LESS DC TORQUE MOTORS 

These versatile, wide angle, two and four-pole motors combine 
accuracy, quality and economy for positioning, drive, actuation 
or tensioning systems. 

Their high torque to power ratio and rapid acceleration at slow 
speeds allows direct coupling without gears, with resulting smooth, 
quiet, reliable operation and compact packaging. 

Brushless design of VERNITORO motors provides infinite 
resolution, high linearity and sensitivity. Ripple slot-lock effect, 
electrical/mechanical noise and wear are eliminated. 

Many models are available with peak torque ratings from 2 to 
500 oz-in. Typical angular excursions are approximately 50 de
grees for four-pole designs and 120 degrees for two-pole designs. 

Space saving pancake units are only 1.7 to 5.2 inches in diam
eter. Housed versions also are available. Special designs to 
individual requirements can be provided. 

Brushless AC tachs are also available in these same sizes. 

VERNITRON SYNCHROS & RESOLVERS 
Standard synchros include frame sizes 8 thru 45, with accura

cies down to 3 minutes, in the latest Mil-Spec designs. 
Standard resolvers can be furnished in BuWeps frame sizes 

8, 11, 15 and 23. Accuracies are to .05% on computing types and 
20 seconds on data transmission units. Additional features include 
temperature compensation, varying voltage, frequency and im
pedance levels. 

Pancake synchros and resolvers are available in single speed, 
mUlti-speed (2X to 72X), and dual or triple combinations of speeds. 
Single speed units have accuracies to 1 o seconds, mUlti-speed 
units have accuracies to 3 seconds. 

(;;;,,~ VERNITRON CORPORATION 
\1/--/ Control Components Division . 

2440 West Carson Stree1. Torrance, California 90501 / (213) 328·2504, TWX: 910·349·6250 

Vol.2·992 CATALOG PAGES: (Vol.1·301 to 1·972) (VoI.2·301 to 2·1196) (VoI.3·301 to 3·1420) eem/1973 



SEC. 5100 • SWITCHES/ FUSES/ PROTECTIVE DEVICES 

ArcolectricTM 
SW'ITCHES • INDICATOR LIGHTS 

Serving Industry Since 1932 

The very finest switches, indicator lights, and accessories for manufacturers of electronic, automotive, 
electrical, marine, appliance, industrial control, and allied equipment. 

Illustrated here are but a few of the many styles, circuit arrangements, and colors available. For specifications 
on our full line, ask for Catalog 140A. 

Overall Length .45" 

SL40/12V 
Low Voltage Filament Bulb 

Red, green, amber, 
blue, clear 
SL41/WL 

Neon 125V 
Red, amber 

SL 42 
LED Solid State 

Red 

SL17 125V 
Nylon threaded barrel; 

8" leads 
Max. panel thickness 11/16" 

3A1" mounting dia. 
Red, amber 

MINIATURE SWITCHES 
1A 125/250V AC 
1.19x.355" dia. 

SL267B 125V 
Snap·in mounting 
3/a" mounting dia. 

Red, amber 

ARCOLECTRIC SWITCH CORPORATION 
P. O. Box 348 / North Hollywood, California 91603 / Phone (213) 985-3130 / TELEX 65-1349 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vo1.2·993 
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. 

SPDT SPDT ~
ST'115 ~ST'105D'50 ALCDSWITE:H® 4PDT ~ t MSTE.406 

.... , ... , 
r~ t('~ 

~)h. 
~~ 
MST·l05 MSJ.205 
SPDT DPDT 

MST MINIATURE TOGGLE SWITCHES " 
( 

'- .-/ .' 

~lce '01' 

We" 
MSTG·206 

MSTG·l06 DPDT 
SPDT 

MSTG·406 
4PDT 

MSTE4Q8 (~e ~~'()' '. 
SPDT 

MSTE·206 
DPDT 

The original Alcoswitch Series of high quality ultra·miniature toggle switches at 115 VAC. SPOT and OPOT types have life cycle of over 80,000 on·off opera· 
combines hi~h current capacity and long life in a '12" case. Slim, bat handle or tions. High voltage· barriers between terminals and contacts. F·1 and R·1 have 
optional whIte caps (*) are provided. Terminals and contacts are solid silver. full thraN of 28° no center position. Hardware supplied mounted. 
Case material is black phenolic resin; '14·40 threaded bushing. Rated 5 amps (On) Indicates momentary positions. 
MINIATURE TOGGLE SWITCHES Available with gold plate at 25* additional per pole. (All Columns) 

Model Type Description One· 25· 100· 500· 
Y' (Pkg.) 24 99 499 999 

Madel Type Description One· 25· 100· 500· 
Y' (Pkg.) 24 99 499 999 

MST·1150 SPOT On·None·On. White Cap (25) 1.70 1.16 1.02 .85 
MSJ.215N OPOT On·None·On, White Cap (25) 2.25 1.53 1.35 1.13 
MST·3150 3POT On·None·On. White Cap (25) 3.75 2.55 2.25 1.87 
MST-415N 4POT On·None·On. White Cap (25) 4.80 3.26 2.88 2.40 

MST·1050 SPOT On·None·On (25) 1.65 1.12 .99 .83 
MSJ.105E SPOT On·Off·On (25) 1.95 1.33 1.17 .98 
MST·105F SPOT None·On·(On) (25) 1.95 1.33 1.17 .98 
MST·105G SPOT (On)·Off·(On) (25) 1.95 1.33 1.17 .98 

JYI~T·I05H SPOT On·Off·(On) (25) 1.95 1.33 1.17 .98 

~.ST·205N OPOT On·None-On (25) 2.20 1.50 1.32 1.10 
MST·205P OPOT On·Off·On (25) 2.55 1.74 1.53 1.28 
MST·205PA OPOT On·On·On (25) 2.80 1.90 1.68 1.40 
MST·205R OPOT None·On·(On) (25) 2.55 1.74 1.53 1.28 
MST·205S OPOT (On)·Off·(On) (25) 2.55 1.74 1.53 1.28 
MST·205SA OPOT (On)·On·(On) (25) 3.10 2.11 1.86 1.55 
MST·205T OPOT On·Off·(On) (25) 2.55 1.74 1.53 1.28 
MST·205TA OPOT (On)·On·On (25) 3.10 2.11 1.86 1.55 

MST·I05F·l SPOT On·None·(On) Long Throw (25) 1.95 1.33 1.17 .98 
MST·205R·l OPOT On·None·(On) Long Throw (25) 2.55 1.74 1.53 1.28 

MST·1050·30 SPOT On·None·On Rocker (25) 2.00 1.36 1.20 1.00 
MST·205N·30 OPOT On·None·On Rocker (25) 2.55 1.74 1.53 1.28 

MST·1050·40 SPOT On·None·On Paddle (25) 2.00 1.36 1.20 1.00 
MST·205N·40 OPOT On·None·On Paddle (25) 2.55 1.74 1.53 1.28 

MST·1050·49 SPOT On·None.On Flat Lever (25) 2.25 1.53 1.35 1.13 
MST·I05E·49 SPOT On·Off·On Flat Lever (25) 2.55 1.74 1.53 1.28 
MST·I05G·49 SPOT (On)·Off·(On) Flat Lever (25) 2.55 1.74 1.53 1.28 

MST·205N·49 OPOT On·None·On Flat Lever (25) 2.80 1.90 1.68 1.40 
MST·205p·49 OPOT On·Off·On Flat Lever (25) 3.15 2.14 1.89 1.58 

MST·1050·50' SPOT On·None·On Long Lever (25) 1.90 1.29 1.14 .95 
MST·I05E·50' SPOT On·Off·On Long Lever (25) 2.20 1.50 1.32 1.10 
MST·I05F·50* SPOT None·On·(On) Long Lever (25) 2.20 1.50 1.32 1.10 

MST·3050 On·None·On 3POT (25) 3.70 2.52 2.22 1.85 
MST·305E 3POT On·Off·On (25) 4.00 2.72 2.40 2.00 
MST·305F 3POT None·On·(On) (25) 4.00 2.72 2.40 2.00 
MST·305H 3POT On·Off·(On) (25) 4.00 2.72 2.40 2.00 
MST·305HA 3POT (On).On·On (25) 4.25 2.89 2.55 2.12 

MST·205N·50* OPOT On·None·On Long Lever (25) 2.45 1.67 1.47 1.23 
MST·205P·50* OPOT On·Off·On Long lever (25) 2.80 1.90 1.68 1.40 
MST·205T·50' OPOT On·Off·(On) Lang Lever (25) 2.80 1.90 1.68 1.40 

MST ·3050·50' 3POT On·None·On Long Lever (25) 3.95 2.69 2.37 1.98 

MST·405N 4POT On·None·On (25) 4.75 3.23 2.85 2.38 
MST·405P 4POT On·Off·On (25) 5.15 3.50 3.09 2.58 

MST·405N·50' 4POT On·None·On Long Lever (25) 5.00 3.40 3.00 2.50 

* Patent Pending. 

MSTA SERIES MINIATURE TOGGLE SWITCHES T Indicates Keyway. 

Similar in specs to Alco "E" Series but without waterproof feature. "No Tear" shoulder or bushing. 6A 125V/3A 250 VAC. Hardware supplied mounted. 
'A' SERIES MINIATURE TOGGLE SWITCHES Available with gold plate at 25* additional per pole. (All Columns) (On) Indicates momentary positions. 

MSTA·I060 SPOT On·None·On (25) 1.80 1.22 1.08 .90 
MSTA·I06E SPOT On·Off·On (25) 2.25 1.53 1.35 1.13 
MSTA·106F SPOT None·On·(On) (25) 2.25 1.53 1.35 1.13 
MSTA·I06G SPOT (On)·Off·(On) (25) 2.25 1.53 1.35 1.13 
MSTA·106H SPOT On·Off·(On) (25) 2.25 1.53 1.35 1.13 

MSTA·206S OPOT (On)·Off·(On) (25) 2.85 1.94 1.71 1.43 
MSTA·206T OPOT On·Off·(On) (25) 2.85 1.94 1.71 1.43 
MSTA·206PA OPOT On·On·On (25) 3.15 2.14 1.89 1.58 

MSTA·3060 3POT On·None·On (25) 4.05 2.75 2.43 2.03 
MSTA·306E 3POT On·Off·On (25) 4.45 3.03 2.67 2.22 

MSTA·206N DPOT On·None·On (25) 2.35 1.60 1.41 1.18 
MSTA·206P OPOT On·Off·On (25) 2.85 1.94 1.71 1.43 
MSTA·206R OPOT None·On·(On) (25) 2.85 1.94 1.71 1.43 

MSTA·406N 4POT On·None·On (25) 5.10 3.47 3.06 2.55 
MSTA·406P 4PDT On·Off·On (25) 5.65 3.84 3.39 2.83 
MSTA·406PA 4POT On·On·On (25) &.15 4.18 3.69 3.08 

MSTE SERIES MINIATURE TOGGLE SWITCHES 
"E" Series has the most·wanted features. Waterproof '0' rings are located case ground, and its high temperature coefficient is ideally suited for pro· 
inside toggle and on shoulder. A mechanical shoulder on the bottom of bushing longed soldering and printed c.ircuits. Turret type terminals are used for 
prevents "tear·offs" when single mounting nut is employed. High voltage bar· simplified wiring or for P.C. Extra·wide, solid silver contacts are bonded, not 
riers between terminals inside as well as outside. Case has superior plastic riveted, on copper·silver plated terminals. Long life cycle over 100,000 
material capable of Withstanding higher impact; guards against accidental On·Off operatons. (SPOT). 6 amps @ 125 VAC. Hardware supplied mounted. 
damage. Low·loss case has extremely high resistance between terminals and (On) Indicates momentary pOSitions. 
'E' SERIES WATERPROOF TOGGLE SWITCHES Available with gold plate at 25* additional per pole. (All Columns) 

MSTE·1060 SPOT On·None·On (25) 1.95 1.33 1.17 .97 
MSTE·I06E SPOT On·Off·On (25) 2.55 1.74 1.53 1.28 
MSTE·I06F SPOT None·On·(On) (25) 2.55 1.74 1.53 1.28 
MSTE·I06G SPOT (On)·Off·(On) (25) 2.55 1.74 1.53 1.28 
MSTE·106H SPOT On·Off·(On) (25) 2.55 1.74 1.53 1.28 
MSTE·206N OPOT On·None·On (25) 2.55 1.74 1.53 1.28 
MSTE·206P OPOT On·Off·On (25) 3.15 2.14 1.89 1.58 
MSTE·206PA OPOT On·On·On (25) 3.45 2.35 2.07 1.73 

MSTE·206R OPOT None·On·(On) (25) 3.15 2.14 1.89 1.58 
MSTE·20&S OPOT (On)·Off·(On) (25) 3.15 2.14 1.89 1.58 
MSTE·206T OPOT On·Off·(On) (25) 3.15 2.14 1.89 1.58 

MSTE·3060 3POT On·None·On (25) 4.25 2.89 2.55 2.13 
MStE·306E 3POT On·Off·On (25) 4.75 3.23 2.85 2.38 

MSTE·406N 4POT On·NoM·On (25) 5.35 3.64 3.21 2.68 
MSTE·406P 4PDT On·Off·On (25) 5.95 4.05 3.57 2.98 

MSTG SERIES MINIATURE TOGGLE SWITCHES 
Mustang Series is for designers who prefer the feel of a larger toggle switch switches are bulky in size. Mustang switches have the mQst·wanted features 
but have space limitations behind today's compact panel. Alcoswitch 1/2" case as itemized in the "En Series story with the exception of waterproof 'a' rings. 
is utilized, however Mustang mounting requirements are the same as larger Case construction is of low.lo~s, high impact and high temperature materials 
switches with '%," bushings. This concept is a space·saver in all Mustang with turret terminals and silver contacts. 6 amps @ 125 VAC. Hardware 
models and is especia:ly true in 3 Pole and 4 Pole Series where non·miniature supplied mounted. 

'MUSTANG' TOGGLE SWITCHES Available with gold plate at 25* additional per pOle;.;. • ..:(;.;.AI;;,I,..;C;.;.o;.;.lu.:,:m .... n .... s)T-='T""..,....,.-_..,-___ ..,..=,-r--,.".-t=..,-~~r:__:_::_ 
MSTG·I060 SPOT On·None·On (25) 2.15 1.46 1.29 1.08 MSTG·3060 3POT On·None·On (25) 4.45 3.03 2.67 2.23 
MSTG·I06E SPOT On·Off·On (25) 2.75 1.87 1.65 1.38 MSTG·306E 3POT On·Off·On (25) 4.95 3.37 2.97 2.48 

MSTG·206N OPOT On·None·On (25) 2.75 1.87 1.65 1.38 MSTG·406N 4POT On·None·On (25) 5.55 3.78 3.33 2.78 
MSTG·206P OPOT On·Off·On (25) 3.35 2.28 2.01 1.68 MSTG·406P 4POT On·Off·On (25) 6.15 4.18 3.69 3.08 
MSTG·206PA OPOT On·On·On (25) 3.&5 2.48 2.19 1.83 

R LC a ® FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645·9200 UN N. Y. STATE CALL COLLECT (516) 294·0990) 

R Prices and specifications are subject to change without notice. 

ELECTRONIC PRODUCTS, INC. TEL: (617) 685-4371 
1551 OSGOOD ST., NO. ANDOVER, MASS. 01845 TWX: 710 342-0652 

Vol.2·994 CATALOG PAGES: (V01.1·3Dl to 1·972) (VoI.2·3D1 to 2·1196) IVol.3·3Dl to 3'1420) eeml1973 



SEC. 5100 - SWITCHES! FUSES! PROTECTIVE DEVICES 
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MSTL SERIES LOCKING TOGGLE SWITCHES 
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, 
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OPOT 
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Lever-Lock Alcoswitch is the world's first "pull-to·unlock"toggle switch for accidents. Optional interchangeable color·coded toggle tips available. Rated 
use in hazardous applications, The toggle locks in position to safeguard against 6 amps @ 125 VAC. Hardware supplied mounted. 
MINIATURE SWITCHES WITH LOCKING TOGGLES Available with gold plate at 25¢ additional per pole. (All columns) (On) Indicates momentary positions. 

Model Type Oescription One- 25- 11111- 500-
y (Pkg.) 24 99 499 999 

Model Type Description One· 25· 1011· 500· 
y. (Pkg.) 24 99 499 999 

MSTL·l060 SPOT On·None·On (25) 3.15 2,14 1.89 1.58 
MSTL·106E SPOT On·Off·On (25) 3.85 2.62 2.31 1.93 
MSTL·106F SPOT (On)·On·None (25) 3.85 2.62 2.31 1.93 
MSTL·106G SPOT (On)·Off·(On) (25) 3.85 2.62 2.31 1.93 

MSTL·206N OPOT On·None·On (25) 3.85 2.62 2.31 1.93 
MSTL·206P OPOT On·Off·On (25) 4.45 3.03 2.67 2.22 
MSTL·206PA DPOT On·On·On (25) 4.75 3.23 2.85 2.38 
MSTL·206R OPOT (On)·On·None (25) 4.45 3.03 2.67 2.22 

MSTL·3060 3POT On·None·On (25) 5.65 3.84 3.39 2.83 
MSTL·306E 3POT On·Off·On (25) 6.25 4.25 3.75 3.13 

MSTL·406N 4POT On·None·On (25) 6.95 4.73 4.17 3.48 
MSTL·406P 4POT On·Off·On (25) 7.45 5,07 4.47 3.73 
MSTL·406PA 4POT On·On·On (25) 7.95 5.41 4.77 3.98 

C16+ Colored Anodized Caps (25) ,20 ,12 .11 .10 
C16Kj: Knurled Natural Aluminum Cap (25) ,25 ,17 .15 .14 

MSTL·206S OPOT (On)·Off·(On) (25) 4,45 3.03 2.67 2.22 j: Hardware 
Stocked with natural aluminum caps. Extra caps available In anodized red, blue, green, black. (Specify color), 

MINIATURE CYLINDRICAL TOGGLE SWITCHES 
All metal construction, high impact terminal insulator. 10 amps @ 125 VAC. available. New Baton Lever is available in the MCT series. The toggle lever is 
Internal contact resistance; under 20 milliohms @ 2·4 VOC, 1 amp. Life .618/1 long with black tip for distinctive look. Hardware supplied mounted. 
250,000 on·off operations. Contact material, silver on copper. U/L listing 
MINIATURE CYLINORICAL TOGGLE SWITCHES 

MCT·1100 SPOT On·None·On (25) 1.95 1.33 1.17 .98 
MCT·210N OPOT On·None·On (25) 2.55 1.74 1.53 1.28 

MCTG·1100 SPOT On·None·On (25) 1.95 1.33 1.17 .98 
MCTG·210N DPDT On·None·On (25) 2.55 1.74 1.53 1.28 

ILLUMINATED PUSH BUTTON SWITCHES 
MSPN Illuminated Push Button Switches are snap·action types capable of 
handling a high current rating for its small size. OPOT action in a miniature 
case with separate connections to its replaceable T·g.'. grooved base lamps, 
Side terminals for simplified wiring or P.C. use. Metal construction, phenolic 
ILLUMINATED PUSH BUTTON SWITCHES, LENS BUTTON. Price less lens button. 

MSPN·206N·4 OPOi I Push On· Push Off (25) 5.65 3.84 3.39 2.83 
MSPN·206R·4 OPOT Momentary (25) 5,65 3.84 3.39 2.83 

RSj: '/2/1 Round Lens Button (25) .15 .10 .09 .08 
RMj: 51 a" Round Lens Button (25) .18 ,12 .11 .10 
RLj: 3/." Round Lens Button (25) .20 .14 ,12 ,11 
SSj: V2" Square Lens Button (25) .15 .10 .09 .08 
SMt o/a/l Square Lens Button (25) .18 .12 .11 .10 

j: Hardware Specify Lens Color 

MINIATURE PUSH BUTTON SWITCHES 
MSP Miniature Pushbutton SWitches, snap·action, 5 amps @ 115 VAC. Solid 
Silver contacts, terminals. Bushing size, '/.·40 with keyway. Black phenolic 
case. 25,000 life cycle. 
MSPE Waterproof Pushbutton SWitches, 6 amps resistive, 2 amps.inductive @ 
125 VAC. Oouble "0" waterseals, low·loss "E" Series case; turret terminals, 
Versatile "double·throw". 

'E' SERIES WATERPROOF PUSH BUTTON 

MSPE·1060 SPOT Push On·Push Off (25) 2.75 
MSPE·106F SPDT Push Button (Mom) (25) 2.75 

MSPE·206N DPOT Push On·Push Off (25) 3.65 
MSPE·206R OPDT Push Button (Mom) (25) 3.65 

MSPE·406N 4POT Push On·Push Off (25) 5,95 
MSPE·406R 4POT Push Button (Mom) (25) 5.95 

Normally shipped with black top unless otherwise stated. 

1.87 1.65 
1.87 1.65 

2.48 2.19 
2.48 2,19 

4,05 3.57 
4.05 3.57 

1.18 
1.18 
1.60 
1.60 

1.38 
1.38 

1.83 
1.83 

2.98 
2.98 

MCT·1100·49 SPOT On·None·On (25) 2.55 1.74 1.53 1.28 
MCT·21ON·49 OPOT On·None·On (25) 3.15 2.14 1.89 1.58 
MCT·1100·50 SPOT On·None·On (25) 2.30 1.57 1.38 1.15 
MCT·210N·50 OPOT On·None·On (25) 2.90 1.97 1.74 1.45 

case hole. Wide choice of plastic buttons. TRANSPARENT colors: Red, Amber, 
Blue, Green, Clear. TRANSLUCENT: Red, Yellow, Green, White. Uses grooved 
base lamps, listed below. 

SLj: ;'4" Square Lens Button (25) .20 ,14 .12 ,11 
CGR,V2 V2" Chrome Guard, Round (25) .35 ,24 .21 .19 
CGR·5/. 0/8" Chrome Guard, Round (25) .45 .31 ,27 ,25 
CGR·3/. 3/4" Chrome Guard, Round (25) .55 .37 ,33 ,30 
CGS·V2 V2" Chrome Guard, Square (25) .35 .24 .21 .19 
CGS·5/a 5/8" Chrome Guard, Square (25) .45 .31 ,27 .25 
CGS·S;. 3,11" Chrome Guard, Square (25) .55 ,37 ,33 ,30 

MSP·l03 Economy Pushbutton SWitches, 3 amps @ 125 VAC, Low·Pressure. 
Silverplated brass contacts, terminals, Plunger travels .098", Oepth behind 
panel, 3/.". l·pe. '/4·40 bushing. 
MSPS·l03C is similar to MSp·103C except smaller diameter .310. Rated 0.1 
amps @ 125 VAC. 
MSPG Mustang Push Button Switches rated 6 amps @ 125 VAC (Specs same as 
MSPE series, less waterproof). '%," bushings. 

ULTRA MINIATURE PUSH BUTTON SWITCHES 

MSp·103B SPST Normally Closed (Black) (25) .85 .58 .51 .47 
MSP·103C SPST Normally Open (Red) (25) .85 ,58 ,51 .47 
MSP·I03C·B SPST Normally Open (Black) (25) .85 .58 .51 .47 

MSPS·103B SPST Normally Closed (Black) (25) .65 .44 .39 .36 
MSPS·103C SPST Normally Open (Red) (25) .65 .44 .39 ,36 

'MUSTANG' PUSH BUTTON SWITCHES Supplied with either black or red top. Specify 

MSPG·206N 
MSPG·206R 

Normally shipped with C·12 black button unless otherwise stated, 

1.83 
1.83 

R LC a ® FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645·9200 (IN N. Y. STATE CALL COLLECT (516) 294·0991' 

Prices and specifications are subject to change without notice. 

ELECTRONIC PRODUCTS. INC. TEL: (617) 685-4371 
1551 OSGOOD ST., NO. ANDOVER, MASS. 01845 TWX: 710 342-0552 

eem!1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vo1.2-995 



Vol. 2 ACTIVE COMPONENTS! CIRCUIT ASSEMBLIES! CONTROLS & DRIVES 
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SPST 
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MRA( IS 
Less Knob 

MSRE! ) 
Less Knob 

MRA( I 
With Knob 

MAGNETIC REPULSION PUSH BUnON SWITCHES 
Momentary switches designed for data entry_ Ceramic magnets eliminate 
springs. Contacts are glass-encapsulated reeds. Plunger is keyed, non-rotating. 
Metal case withstands abuse, serves as shield. Rated 100 mA @ 50 VOC, resist-

... 
MSL·203 

,0 .-11' 
OPOT .' 

MSH-203 
OPDT 

MSL·l06 

ance 100 milliohms. Contact bounce 1 m/sec. Plunger travel %.". Operating 
force, under 2 ozs. Life, 10 million cycles. 

MAGNETIC KEYBOARD PUSH BUTTON SWITCHES - Supplied with C-12 cap. All SPST. 

I One· 25- 100· SOD-
Model Description (Pkg.) 24 99 499 999 

MSPM-101B 1_ N.C. (Blk Cap) Solder Lug (25) 4.25 3.40 2.98 2.76 
MSPM-101C N.O. (Red Cap) Solder Lug (25) 3.90 3.12 2.73 2.54 

MSPM Series also accepts C-13, C-14 and C-14L. 

ILLUMINATED ROCKER SWITCHES 
New brilliance in a miniature rocker featuring convenient front panel lamp 
replacement. Entire switch simply snaps into a .655" x .728" hole. Choice of 
3 double pole switching actions, 4 lens colors & 3 voltages. Rated 6 amps @ 
125 VAC. Supplied with one red, green, amber or white lens cap; specify. 

MINIATURE ROCKER SWITCHES 
New series of economy "snap-in" switches ave unusually high 6 amps @ 
125 VAC rating. Features ease of installing in .50" x .60" hole. Exclusive 
molded silver terminals and contacts. Supplied wihh one red, black, gray or 
IYhite cap; specify. 

MINIATURE LEVER SWITCHES 
Adds distinction to the front panel. "Snap-in" miniature switches have 6 amps 
@ 125 VAC rating. Ease of installation in .50" x .60" hole. H.as molded silver 
terminals and contacts. Supplied with red, black, gray or white lever; specify. 

UIL LISTED ROCKER SWITCHES 
10 Amps @ 125 VAC, 6A @ 250 VAC. Over 100,000 operations. Extra-wide 
surface silver-clad contacts; tab terminals. Black. 

MSH LEVER AND MSL ROCKER SWITCHES 
Versatile DPDT action. Rated 3 amps @ 125 VAC; 25,000 life cycle; contacts 
silverplated. 
Natural & Black anodized aluminum Switch Frames are available for MSO & 
MSL-106 switches. Plastic Switch Frames are available for MSO-106, MSL-106 
& MSLN switches (not illustrated). 

ILLUMINATED ROCKER SWITCHES 

MSLN-206N OPOT On-None-On 2.22 
MSLN,206P OPOT On-Oft·On 2.38 
MSLN·206R OPOT None-On·(On) 2.38 

MINIATURE ROTARY SWITCHES 
MRA Adjustable·Stop Rotary Switches are miniature types rated 500 mA @ 
125 VAC. Features: adjustable·stop; non·shorting; 36° spacin~; up to 4 poles 
on single deck; solid silver terminals and contacts. Types with suffix S, 'Is" 
dia. shaft less knob. Bushing, '14·40. 
MRA 30· Position Rotary Switches are slightly larger than standard MRA Series 
and have lis" shaft. Other specs similar to MRA Series. Knobs not included. 
Type MRA 300 can be converted to an adjustable·stop switch when used with 
KCVS·500 knob (see Alco miniature knob listings). 
MRA Printed Circuit Rotary switches are miniature versions of above types 

MINIATURE ROTARY - These switches have no adjllstable stops 

MRA·1·10 l·Pole, 2 to 10 positions (25) 4.95 3.37 2.97 2.48 
MRA·2·5 2·Pole, 2 to 5 POSitionS! (25) 4.95 3.37 2.97 2.48 
MRA·3·3 3·Pole, 2 to 3 pOSitions (25) 4.95 3.37 2.97 2.48 
MSRA·4·2* 4·Pole, 2 pOSitions (25) 4.95 3.37 2.97 2.48 
MRA·1·10S l·Pole, 2 to 10 positions (25) 4.90 3.33 2.94 2.45 
MRA·1-10S·PCt l·Pole, 2 to 10 pOSitions (25) 5.60 3.81 3.36 2.80 
MRA·1·10SC· l·Pole, 10 positions (Cont.) (25) 4.90 3.33 2.94 2.45 
MRA-1·10SC·PC*t l·Pole, 10 positions (Cont.) (25) Special Production 
MRA·2·5S 2·Pole, 2 to 5 positions (25) 4.90 3.33 2.94 2.45 
MRA·2·5S·PCt 2·Pole, 2 to 5 positions (25) 5.60 3.81 3.36 2.80 
MRA·3·3S 3·Pole, 2 to 3 positions (25) 4.90 3.33 2.94 2.45 
MRA-3·3S·PCt 3·Pole, 2 to 3 positions (25) 5.60 3.81 3.36 2.80 
MSRA-4·2S* 4·Pole, 2 positions (25) 4.90 3.33 2.94 2.45 
MSRA-4·2S·PC*t 4·Pole, 2 positions (25) 5.60 3.81 3.36 2.80 

One· 25- 100-
Madel Description (Pkg.) 24 99 499 

MSPM·101B·1 N.C. (Blk Cap) .110" Term. (25) 4.25 3.40 2.98 
MSPM·101C·1 N.O. (Red Cap) .110" Term. (25) 3.90 3.12 2.73 

MINIATURE ROCKER SWITCHES 

MSL·1060 SPOT On·None·On (25) 1.90 1.29 1.14 
MSL·106E SPOT On·Oft·On (25) 2.10 1.43 1.26 

MSL·206N OPOT On·None·On (25) 2.25 1.53 1.35 
MSL·206P OPOT On·Oft-On (25) 2.70 1.84 1.62 

Specify Rocker Color: Red, Black, White, Gray, Amber, Green, Blue or Pink 

MINIATURE LEVER SWITCHES 

MSO-1060 SPOT On·None·On (25) 1.90 1.29 1.14 
MSO·106E SPOT On·Oft·On (25) 2.10 1.43 1.26 
MSO·106F SPOT On·None·(On) (25) 2.25 1.53 1.35 
MSO-206N OPOT On·None·On (25) 2.25 1.53 1.35 
MSO-206P OPOT On·Oft·On (25) 2.70 1.84 1.62 
MSO-206R OPOT On·None·(On) (25) 2.85 1.94 1.71 

Specify Lever Color: Red, Black, White, Gray, Amber, Green, Blue or Pink 

Push On·Oft 
Push On·On 

LEVER & ROCKER SWITCHES 

MSH·203N·3 OPOT Lever (On·On) 
MSL-203N·7 OPOT Rocker (On·On) 

SOD· 
999 

2.76 
2.54 

.95 
1.05 

1.13 
1.35 

.95 
1.05 
1.13 
1.13 
1.35 
1.43 

.48 

.55 

.83 

.78 

creaied for printed circuit mounting. Terminals are silver clad and deSigned 
to facilitate firm anchoring to the P.C. board. Available in I, 2, 3 or 4 poles on 
a single deck with a maximum of 12 pOSitions. The 1, 2 and 3 pole models have 
an adjustable·stop feature. 'Is" dia. s~aft, less knob. See MRA story for specs. 

MSRE Waterproof Rotary Switches are non·adjustable. Similar to MRA Series 
but feature internal and external '0' rings. One·piece metal case construction, 
and molded in terminals. 'Is" shaft. Ideal for printed circuits. Supplied less 
knob. Rated 500 mA @ 125 VAC. Can be converted to an adjustable· stop 
switch when used with KCVS·500 knob (see knob listings). 

MRA·1·12S l·Pole, 2·12 positlons§ 
MRA·1·12S·PC*t l·Pole, 2·12 posltions§ 
MRA·l·12SC* l·Pole, 12 positions (Cont.) 
MRA·l·12SC·PC*t l·Pole, 12 positions (Cont.) 

MRA·4·3S 4·Pole, 2·3 positions§ 
MRA·4·3S·PCt 4·Pole, 2·3 positions§ 

MSRE·1·10 l·Pole, 10 positions 
MSRE·2·5 2·Pole, 5 positions 
MSRE·3·3 3·Pole, 3 positions 
MSRE·4·2 4·Pole, 2 positions 

t Printed circuit connections * With Knob 
§ With stop 

(25) 6.25 4.25 3.75 3.13 
(25) 6.95 4.73 4.17 3.48 
(25) 6.25 4.25 3.75 3.13 
(25) 0.95 4.73 4.17 3.48 

(25) 6.25 4.25 3.75 3.13 
(25) 6.95 4.73 4.17 3.48 

(25) 5.95 4.05 3.57 2.98 
(25) 5.95 4.05 3.57 2.98 
(25) 5.95 4.05 3.57 2.98 
(25) 5.95 4.05 3.57 2.98 

SEE FULL LINE SWITCH CATALOG AS 1·73 FOR ACCESSORIES AND HARDWARE. WRITE ALCO FOR YOUR FREE COPY. 

R L FOR CURRENT SOURCE DATA CALL TOLL·FREE 800-645·9200 (IN N. Y. STATE CALL COlLECT (516) 294·0990) C a ® Prices and specifications are subject to change without notice. 

. ELECTRONIC PRODUCTS, INC. TEL: (617) 685-4371 
1551 OSGOOD ST., NO. ANDOVER, MASS. 01845 TWX: 710 342-0552 

Vol.2·996 CATALOG PAGES: (YoU·301 to 1·972) (YoI.2·301 to 2·1196) (VoI.3·301 to 3·1420) eem/1973 
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MINIATURE PRINTED CIRCUIT SLIDE SWITCHES (All switches make before break). 

Two mounting styles are available: The MSS·1200R, 2250R, 4200R and 4300R 
are furnished with right angle levers for side mounting. MSS-1200, 2200, 2250, 
4200, 4300 and 6300 with upright levers are for direct mounting to the printed 
circuit board. The MSS·4300 and 6200 have threaded screw holes on the top 
of the mounting frame for 4-40 screws. Metal tabs extend downward into the 
printed circuit board for a firm mounting. 
MINIATURE PRINTED CIRCUIT SLIDE SWITCHES 

One· 25· 100· 500· 
Model Type Description (Pkg.) 24 99 499 999 

MSS·1200R SPDT Right Angle (25) .60 .41 .36 .30 
MSS·1200RG" SPOT Right Angle, Gold (25) .80 .54 .48 .40 
MSS·2200 OPOT Upright (25) .65 .44 .39 .33 
MSS-2200G* OPDT Upright, Gold (25) 1.05 .71 .63 .53 
MSS·2220 OPDT Upright, .200" Lever (25) .65 .44 .39 .33 
MSS·2220G* DPOT Upright, .200" Lever, Gld. (25) 1.05 .71 .63 .53 

MSS-2250 OPOT Upright, Long Handle (25) .70 .48 .42 .35 
MSS·2250G" OPOT Uprt., Long Handle, Gold (25) 1.10 .75 .66 .55 
MSS-2250R OPOT Right Angle, Long Handle (25) .80 .54 .48 .40 
MSS·2250RG* OPOT Rt. An., Long Handle, Gld. (25) 1.20 .82 .72 .60 
MSS-2450 OP4T Upright, Long Handle (25) .95 .65 .57 .48 
MSS-2450G* OP4T Uprt., Long Handle, Gold (25) 1.55 1.05 .93 .78 

MSS·4200 4POT Upright (25) .75 .51 .45 .38 
MSS-4200G" 4POT Upright, Gold (25) 1.55 1.05 .93 .78 
MSS-4200R 4PDT Right Angle (25) .85 .58 .51 .43 
MSS-4200RG* 4POT Right Angle, Gold (25) 1.65 1.12 .99 .83 
MSS·4300 4P3T Upright (25) .95 .65 .57 .48 
MSS-4300G 4P3T Upright, Gold (25) 1.95 1.33 1.17 .98 

* Gold Contacts t Minimum order of 1,000 pieces 

MSS SERIES MINIATURE SLIDE SWITCHES 
Anti·tease deSign. Rated 2 amps @ 120 VAC. Gold on nickel or silver-plated 
brass contacts. 250,000 operations .• 500" x .305". 

MINIATURE SLIDE SWITCHES - BREAK BEFORE MAKE 

MSS-22 SPOT 2 Circuit N.D.-N.C. wlo tabs (25) 1.75 1.17 .88 .73 
MSS·22-1 SPOT 2 Circuit N.D.-N.C. wlo tabs (25) 1.75 1.17 .88 .73 
MSS-22·2 SPOT 2 Circuit N.D.-N.C. wlo tabs* (25) 1.75 1.17 .88 .73 
MSS-44 OPOT On-None·On wltabs (25) 3.15 2.11 1.58 1.31 

BATON LEVER SWITCH SERIES 
Selection of terminals for PIC or hand wired use. Available in a wide range of 
poles (2 to 8 circuits) in two or three active positions. Rated to carry 300 ma 
@ 30 VDC. They are make before break, have silver terminals and all terminals 
are sealed against solder flux to limit wicking. A mating power switch rated 
at 10 @ 125 VAC is also provided to complete the series and further enhance 
your front panel appearance. 

STB-012 1 Pole, 2 Positions (10) 1.85 1.26 1.11 .93 
STB·042 4 Pole, 2 Positions (10) 3.45 2.35 2.07 1.73 
STB-082 8 Pole, 2 Positions (10) 3.65 2.48 2.19 1.83 
STB·023 2 Pole, 3 Positions (10) 3.65 2.48 2.19 1.83 
STB·043 4 Pole, 3 Positions (10) 4.15 2.82 2.49 2.08 

STB·042·PC 4 Pole, 2 Positions, PC Terminals (10) 3.45 2.35 2.07 1.73 
STB-082-PC 8 Pole, 2 Positions, PC Terminals (10) 3.65 2.48 2.19 1.83 

ECONOMY BATON SERIES 
CST Series switches 'will modernize your control panel with the new toggle 
action baton lever. OPOT, rated .3 am~- 'Y 125V. Features positive wiping 
action and low contact resistance. Sealed terminals to prevent wicking. 

CST Break Before Make and CSS Make Before Break Series is made for your 
slide applications. OPOT, rated .3 amps @ 125V. Both features printed circuit 
sealed terminals and are self-cleaning. 

ECONOMY SWITCHES 

CST·022 
CSS·022 

.48 

.43 

All contact, movable parts and terminals are silver or gold plated. The 
standard models have silverplated brass with the movable contact of plated 
beryllium brass. The others are gold-plated over nickel. The positive wiping 
action assures a low contact resistance over the life of 15,000 cycles at rated 
load Rated at 0.3 amp @ 125 VAC 

One· 25· 100· 500· 
Model Type Description (Pkg.) 24 99 499 999 

MSS4350R 4P3T Right Angle, Long Handle (25) UO .82 .72 .60 
MSS·4350RG" 4P3T Rt. An., Long Handle, Gld. (25) 2.20 1.50 1.32 1.10 
MSS·6200 6PDT Upright (25) .95 .65 .57 .48 
MSS·6200G" 6PDT Upright, Gold (25) 2.15 1.46 1.29 1.08 
MSS-6300 6P3T Upright (25) 1.25 ,85 ,75 .63 
MSS-6300G . 6P3T Upright, Gold (25) 2.75 1.87 1.65 1.38 

MSS-8200t 8PDT Upright (25) 1.15 .78 .69 .58 
MSS-8200G*t 8PDT Upright, Gold (25) 2-75 1.87 1.65 1.38 
MSS-8300 8P3T Upright (25) 1.55 1.05 .93 .78 
MSS-8300G* 8P3T Upright, Gold (25) 3,55 2.41 2.13 1.78 
MSS-10200t 10PDT Upright (25) 1.35 .92 .81 .68 
MSS-10200G"t 10PDT Upright, Gold (25) 3.35 2.28 2.01 1.68 

MSS-10300 10P3T Upright (25) US 1.26 1.11 .93 
MSS-10300G" 10P3T Upright, Gold (25) 4.35 2.96 2.61 2.18 
MSS-12200t 12PDT Upright (25) 1.55 1.05 .93 .78 
MSS-12200G*t 12PDT Upright, Gold (25) 3,95 2.69 2.37 1.98 
MSS-12300 12P3T Upright (25) 2.15 1.46 1.29 1,08 
MSS·12300G* 12P3T Upright, Gold (25) 5.15 3.50 3.09 2.58 

MULTIPLE-POLE SLIDE SWITCH SERIES 
The SS series is designed for printed circuit boards, saving space plus time 
and errors in wiring. They offer operational versatility, high density, light 
weight, and a broad variety of control functions. Rated to carry 300 ma @ 
30 VDC, they are make before break, silver contacts, and sealed terminals. 
Uses, matrix applications, adjustable voltage dividers, x-y positioning 
applications and others. 
MULTI-POSITION SLIDE SWITCHES 

SS-110-13" 
SS-lll" 
SS-24 

Single Pole, 10 +3 Positions 
Single Pole, 11 Positions 
Double Pole, 4 Positions 

*Shipped less knobs. See below. 
KSS ACTUATOR KNOBS 

Model Description 

KSS·IA Actuator Knob w.o./hairline, Small 
KSS-IB Actuator Knob w.o./hairline, Small 
KSS-2A Actuator Knob w.o./hairline, Large 
KSS-2B Actuator Knob w.o./hairline, Large 
KSS-3A Actuator Knob Double hairline, Large 
KSS-3B Actuator Knob Double hairline, Large 

STB-023-PC 2 Pole, 3 Positions, PC Terminals 
STB-043-PC 4 Pole, 3 Positions, PC Terminals 

STBR-022-PC 2 Pole, 2 Pos., PC Term., Rt. Angle 
STBR-042-PC 4 Pole, 2 Pos., PC Term., Rt. Angle 
STBR-062·PC 6 Pole, 2 Pos., PC Term., Rt. Angil! 
STBR·023-PC 2 Pole, 3 Pos., PC Term., Rt. Angle 
STBR-043-PC 4 Pole, 3 Pos., PC Term., Rt. Angle 
STBR·063·PC 6 Pole, 3 Pos., PC Term., Rt. Angle 

(Pkg.) 

(100) 
(100) 
(100) 
(100) 
(100) 
(100) 

(10) 
(10) 

(10) 
(10) 
(10) 
(10) 
(10) 
(10) 

One- 100- 250-
99 249 499 

.30 .27 .26 

.30 .27 .26 
,35 ,32 .30 
.35 .32 .30 
.40 .36 .34 
.40 .36 .34 

3.65 2.48 2.19 
4.15 2.82 2.49 

2.95 2.01 1.77 
3.55 2.41 2.13 
4.15 2.82 2.49 
3.65 2.48 2.19 
4.25 2.89 2.55 
4,85 3.30 2.91 

PROXIMITY MAGNETIC REED SWITCH ASSEMBLIES 

1.33 
.98 
.63 

500-
999 

.24 
,24 
.28. 
.28 
.32 
.32 

1.83 
2.08 

1.48 
1.78 
2.08 
1.83 
2.12 
2.43 

RS·24 - Alnico-5 magnet actuates reed switch within distance of I". Rated 
0.5 amps break, 1.0 amps carry, over 5-million operations. 
Miniature RS·11 - Alnico-5 magnet actuates reed switch within distance of 
.39". Current rating @ 50 VDC: .15 amps breaks, .5 amps carry. 200 VOC 
breakdown. Life: la-million cycles. 
PROXIMITY MAGNETIC SWITCHES 

RS·24-NC Normally Closed (Apart) (Pr.) 3.15 2.14 1.89 1.58 
RS-24·NO Normally Open (Apart) (Pr.) 2.85 1.94 1.71 1.43 

RS·ll-NC Normally Closed (Apart) (Pr.) 3.05 2.08 1.83 1.53 
RS-ll·NO Normally Open (Apart) (Pr.) 2.75 1.87 1.65 1.38 

RS-51-NO Normally Closed (Apart) (Pr.) 1.95 1.33 1.17 .98 
RS-51·NC Normally Open (Apart) (Pr.) 2.25 1.53 1.35 1.13 

R LC a ® FOR CURRENT SOURCE DATA CALL TOll·FREE 800·645·9200 (IN N. Y. STATE CAll COllECT (516) 294·0990) 
Prices and specifications are subject to change without notice. 

ELECTRONIC PRODUCTS, INC. TEL: (617) 685-4371 
1551 OSGOOD ST., NO. ANDOVER, MASS. 01845 TWX: 710 342-0552 
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Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

~ ALCDSUVITCH· 
FRp·l04 SPDT 

FR·l02 

~,~ 
SU·251 

FRL·201 
SPST 

REMOTE CONTROL RELAYS 
All units are capable of handling up to 7 Amps @ 117 VAC and may be oper· 
ated from remote switches located up to several hundred feet away. The 
REMOTE CONTROL ISOLATION RELAYS 

One· 100· 500· 
Model Type Description (Pkg.) 99 499 999 

FR·102 SPOT Basic Relay for 117 VAC (10) 4.45 3.47 3.03 
FR·102·230 SPOT Basic Relay for 230 VAC (10) 4.95 3.82 3.37 

FRE·103 SPOT Plug·in for 117 VAC (10) 5.95 4.64 4.05 
FRp·104 SPOT Octal for 117 VAC (10) 5.45 4.25 3.71 

REED SWITCH OPERATED KEYBOARD BANKS 
Now designers can be assured of highest reliability in data processing equip. 
ment. Short strokes provide a smooth operatipn of the switch plunger resulting 
in one of the finest keyboard actions obtainable. It is also suitable for test 
.equipment, communication gear, and many other applications. All details of 
this switch line are designed for light pressure (5 ounces), operator's con
venience, and positive input of data with long life under heavy office type of 
usage. Highly efficient "single·pole open circuit" reed switches are used 
assuring reliability and extremely long life expectancy. Square light grey 
keys ('%,") have an industry standard 0-9 marking and format. All switch 
KEYBOARD SWITCHES 

One· 25· 100· 
Model Description (Pkg.) 24 99 499 

SB-032 Lockout 0·9 ("0" Triple Bar) (1) 28.50 22.80 19.95 
SB·033 Lockout 0·9 and Period (1) 28.50 22.80 19.95 
SB·034 Lockout 1·12 Numerals (1) 29.95 23.96 20.67 
SB·035 Momentary 1·12 Numerals (1) 28.50 22.80 19.95 

ECONOMY·PRICED"MECHANICAL KEYBOARDS 
"CR" Series has norm. open momentary action; also features unique contact 
system that utilizes spring resilience of wire contacts. Uniform spacing of 
gold·clad contacts. Specs, Current, 100 ma @ .24 VDC; Contact Resistance, 
below 100 mn; Resistance, over 500 megn @ 500 VDC; Operating Force, 
90 ±30 grams. Over 2 million operations @ 30 ma, 24 VDC. Dimensions, 
3.040" W. x 3.750" L. x 1.612" O. 
BOARDS AND CS SERIES REED KEYBOARDS 

CR·04 
CR-OH 
CR·015 

1 x 4 Keyboard Module, Momentary 
Momentary 0-9 Numerals & Decimal 
Momentary 1·12 Numerals 

BASE MOUNTED KEYBOARD SWITCH 

3.47 
9.07 
9.77 

Reed actuated low profile, single pole Normally Open unit provides the low 
operating force and high reliability required in keyboards. RSM·6l/lA is suit
able for an 0.75 inch matrix, and is free from interaction between units. 
The switch is molded In high quality glass filled nylon and acetal resin, and 
is an FR Hamlin reed switch actuated by a permanent magnet. 
Black Key tops - Specify Choice of Figures, 1 through 12. 

MINIATURE PUSH BUTTON MOTOR START SWITCHES 
Mounts in a I" hole. Rated on carry 6 amps @ 230 VAC. These switches may 
be used to control circuits independently or with optional relays. All models 
supplied with a singe (N.O.·N.C.) contact block but have provisions for addi· 
tional (SU) blocks thereby converting to OPDT, 3PDT, 4POT. 
3·Way Selector Power Switch is the same basic model as above but instead 
has a bar knob with painter. Electrical and physical specifications are the 
same available in black only. 
Key·Lock Push Button type is an accident·proof power switch that has its own 
key lock to prevent unwanted operations of machines and controls. The switch 

MINIATURE POWER SWITCHES 

One· 25· 100· 500· 
Model Description (Pkg.) 24 99 499 999 

SWK·251 Key/Lock Switch - On-Off-On (10) 8.95 6.09 5.37 4.48 
SW·251* Standard Button - Momentary (10) 3.95 2.69 2.37 1.98 
SW-2510* Mushroom Head - Momentary (10) 4.45 3.03 2.67 2.23 
SW·251L* Long Button - Momentary (10) 4.35 2.96 2.61 2.18 
SW-251S·2 Selector, N.O.·None·N.C. (10) 3.65 2.48 2.19 1.83 
SW·251S·3 Selector, N.O.-Off·N.C. (10) 3.95 2.69 2.37 1.98 
SU·251 Extra Block (NO·NC) for 251 Ser. (10) 1.95 1.35 1.17 .98 

RSM· 
61/1A 

SB·034 

remote circuit carries a low voltage which is fully isolated to minimize any 
possibility of shock hazards. 

One· 100· 500· 
Model Type Description (Pkg.) 99 499 999 

FR-105A1* SPST Basic Relay for 117 VAC (10) 3.95 3.08 2.69 
FR·105·230 SPST Basic Relay for 230 VAC (10) 4.45 3.47 3.03 

FRL·201 SPST P.B. Switch Relay for 117 VAC (1) 5.95 4.64 4.05 
FRL·201·6 SPST P.B. Switch Relay for 6 VAC (1) 5.95 4.64 4.05 
FRL·201-12 SPST P.B. Switch Relay for 12 VDC (1) 5.95 4.64 4.05 

U. L. Listed. 

positions contain a "positive lockout" betweeh sections and rows. This 
feature prevents more than one position from operating at the· same time. 
This basic keyboard system is designed for flexibility and can be customized 
to meet the special needs of quantity users. Up to 12 switches may be 
installed In the basic module in any combination including momentary, or 
lockout design. FRL must be reset after power failure. 
Keyboard switches are supplied with Light Grey Key Tops. Colored Blank Key 
Tops are available separately (see below); Key Tops with special markings .are 
quoted on request. 

One· 25· 100· 
Model Description (Pkg. 24 99 499 

SB-032PC Lockout 0·9 ("0" Triple Bar)w/PC Term. (1) 29.50 23.60 20.65 
SB-033PC Lockout 0·9 and Period, w/PC Tetm. (1) 29.50 23.60 20.65 
SB·034PC Lockous 1·12 Numerals, w/PC Term. (1) 30.95 24.76 21.67 
SB-035PC Momentary 1·12 Numerals, w/PC Term. (1) 29.50 23.60 20.65 

LOW·PROFILE REED KEYBOARDS 
Uses Single pole "open circuit" reed modular switches mounted as keyboard 
assembly. May be ordered as complete assembly with gray, 2·shot, molded 
key tops or as single switches. Blank key tops are available in a selection of 
colors. Specs, Current, 100 ma @ 48 VOC; Operating Force, 5 ozs., Reed 
Switch Life, 10,000,000 cy. Dimensions: 2.375" W. x 3.375" L. x 1.946" D. 

CS-04 
CS·021 
CS·025 
CSM 

1 x 4 Reed Assembly, Momentary 
Momentary 0-9 Numerals & Oeclmal 
Momentary 1·12 Numerals 
Sin Ie Keyswitch w/o Key top 

BASE MOUNTED KEYBOARD PUSH BUTTON SWITCHES 

Model Description (Pkg.) 

RSM-61/1A 2·Shot Molded Key top, Black~ (25) 
RSB·1t Keyboard Switch (Flat Base) (25) 
RSB·1N Blank Key top (SpeCify Color) (25) 

One· 25- 100· 
24 99 499 

1.95 1.46 1.37 
.15 .11 .105 
.20 .16 .14 

t SpeCify chOice of color: Black, White, Blue, Red, Gray· blank keys only. 

4.87 
12.78 
13.90 
1.02 

500· 
999 

1.30 
.10 
.13 

functions only when the key disengages the lock. Same specs as the series 
described above. 

KEYLOCK SWITCH 
Keylotk switch - A roller-action switch. Positive contact, mechanical action, 
and key removal at both positions. Flatted barrel - 314" 0 - for panels up to 
3/4". Choice of 25 keys. Current rating; 115 VAC, 5 amp resistive load; 24 VDC, 
15 amp resistive load. 

One· 25· 100· 500· 
Model Description (Pkg.) 24 99 499 999 

C·251·00* "ON-OFF" Buttons (Pr.) .50 .34 .30 .25 
C.251.SSt "STOP-START" Buttons (Pr.) .50 .34 .30 .25 
C·251-HL "HIGH·LOW" Buttons (Pr.) .50 .34 .30 .25 
C·251·UD* "UP·DOWN" Buttons (Pr.) .50 .34 .30 .25 

SWK·12 Remove key/OFF orON Position (10) 4.95 3.37 2.97 2.48 
SWK·12·1 Remove key/OFF Position (10) 4.95 3.37 2.97 2.48 
SWK-12·3 Remove key/ON Position (10) 4.95 3.37 2.97 2.48 

* Push button models are equipped with spare (snap·on) colored buttons offering a choice of use in red, black or green. 

R LC a ® FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645·9200 UN N. Y. STATE CALL COLLECT (516) 294-0990) 
R Prices and specifications are subject to change without notice. 
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RF SERIES 
FRONT 

MOUNTING 
SWITCH 

Model PLH 

Model S-IA 

Model 4HLB 

Model HLBS 

SEC. 5100 • SWITCHES/ FUSES/ PROTECTIVE DEVICES 

Flush Panel Mount . Installed from Front of Panel. 

Model S 

Model PSL-IC 

Model HLB 

Model S-IDR 

Model HPC 
CAPITOL SWITCHES are rated at 3 amps, 110 v. AC, non inductive. 

Capitol manufactures many standard and special switches in addition to those shown. 
features New illuminated 

square button 

eemi1973 See YELLOW SECTION for Local Sales and' Distributors' Offices Vo1.2·999 



B~:~~r)AMPHENOL 

303 Series/ High Isolation Miniature & Standard Size Microwave Coaxial Switches 
GENERAL CHARACTERISTICS 

AMPHENOL 303 SERIES 
High Isolation Miniature 
Fail-Safe IP2T 

Broadband Miniature Switch Series Offering State-of-the-Art 
Characteristics through 18 GHz 
Ideally suited for applications where crosstalk interference must 
be kept to an absolute minimum, Amphenol's miniature 303 
Series provides uniform characteristics through KU band (18 
GHz) with isolation of 60 dB minimum, VSWR of 1.5:1 maxi
mum and insertion loss of 0.5 dB maximum. When operating at 
lower frequencies, isolation can be greater than 90 dB with 
0.2 dB insertion loss and VSWR of 1.2:1. 

New Amphenol SMA connectors ... offering significantly better 
electrical and mechanical performance than competitive designs 
... contribute to the switch's high reliability and fine electrical 
performance. The miniature IP2T weight only 2 ozs. and, 
excluding terminals, is less than 11;2 inches high by 1111:12 inches 
wide by '12 inch. In addition to its compact design and reliable 
RF performance, this switch is capable of operating in environ
ments where temperatures reach 100°C. 

Standard Size 303 Series Switches offering High Isolation 
Qualities through 12.4 GHz 
Amphenol's 303 Series of standard size switches is constantly 
expanding. Cataloged here are a representative collection of the 
more popular variations. Many combinations of these basic 
items are available. The ideal switching device tailored for your 
specific application can be selected from the options described 
in the table of General Characteristics. This is true of the mini
ature size 303 Series as well. Whatever combination of specifi
cations you select ... whether other coil voltage, hermetic 
sealing, auxiliary contacts, cut-throat latching, etc .... the same 
high isolation and uniform RF performance characteristic of 
Amphenol's 303 Switch Series will prevail. 

RF PERFORMANCE 
Frequency 

(GHz) 

3.0·8.0 
8.0·12.4 

Isolation 
(dB) 

MINIATURE SIZE 

1.2 
1.3 
1.4 
1.5 

>90 dB 
>80 dB 
>70 dB 
>60 dB 

Insertion 
Loss (Max.) 

0.2 dB 
0.3 dB 
0.4 dB 
0.5 dB 

0·3.0 ] 

__ 12.4.~_ 
~ _______ ~L-__________ i-________ ___ 

0·3.0 
3.0·6.0 
6.0·10.0 

10.0·12.4 

0·3.0 
3.0·8.0 
8.0·12.4 

STANDARD SIZE 

1.3 
1.4 
1.5 
1.5 

>80 dB 
>75 dB 
>65 dB 
>60 dB 

MINIATURE ECONOMY AND 1PlT SHUTTER 

>80 dB 
>70 dB 
>60 dB 

RF POWER @ STP (watts CW) 
Freq. Freq. 
(GHz) SMA N & TNC (GHz) SMA 

0.1 400W 1000W 5.0 50W 
0.4 200W 500W 10.0 35W 
1.0 120W 280W 12.0 30W 
3.0 70W 145W 18.0 24W 

0.25 dB 
0.35 dB 
0.50 dB 
0.50 dB 

0.25 dB 
0.35 dB 
0.50 dB 

N & TNC 

100W 
70W 
60W 
45W 

ELECTRICAL 
FREQUENCY RANGE 

Miniature Size: 
Others: 

CONNECTORS 
Miniature Size: 

Standard Size: 
SWITCHING TIME: 

0-18.0 GHz 
0-12.4 GHz 

SMA 
N, TNC, SMA 
15 mS (maximum) 

SWITCHING ACTION: Break before make 
28 VDC COIL RESISTANCE 

IP2T Fail-Safe: 

IP2T Latching: 

Miniature 250 ohms 

Standard 200 ohms 
Miniature 150 ohms 

Transfer: Miniature Latching 18 ohms 
Standard Fail-Safe 90 ohms 

IP2T Economy: 200 ohms 

IPlT Shutter: 135 ohms 

(Also available with 6, 12, 48, 110 VOC and 115 VAC coils.) 

MECHANICAL 
LIFE: 1 x 106 cycles minimum 
WEIGHT 

IP2T: Miniature 2 oz., standard 7 oz. 
Transfer: Miniature 5 oz., standard 8 oz. 
IP2T economy 31/2 oz. 
IPlT shutter 4 oz. 

ENVIRONMENTAL (MIL-S·3928B) 
TEMPERATURE RANGE 

IP2T Miniature -55°C to 100°C. Others -55°C to 85°C 
(higher temperature operation available upon request). 

MOISTURE RESISTANCE: 10 day cycle 
SHOCK 

MIL-STD-2020, Method 202C 
Test Condition A, 15 G's peak 

VIBRATION 
Test Condition A 
55 to 2000 Hz @ ± 10 G's 

HERMETIC SEALING: Available when required 

MINIATURE SIZE 
(28 VDe COl L.) 

Fail·Sale I I Fail·Sale 1 . 
(Non, Cut·Throat with Aux. 

Latching) . Latching Contacts Manual 

Connector Function AMPHENOL PART NUMBERS 
1P2T 303.10179.~ 1303.10179.231303.10179.531 -

SMA i~a2:sf~ronomy ~g~:t~m:~ 1303.1 W22.23 1303.1U122.53 1303:I1028 

STANDARD SIZE Fail·Sale 
(28 VDe COIL_) Fail·Sale with Aux. 

(Non, Latching) Contacts Manual 

Connectors Function AMPHENOL PART NUMBERS 
1PlT Shutter 303·10969·3 - -

TNC 1P2T 303·10168·3 303·10168·53 303'10171 
Transfer 303·11020·3 303·11020·53 -

N 1P2T 303·10167·3 303·10167·53 303·10170 
Transfer 303·11017·3 303·11017·53 -

SMA 1P2T 303·10166·3 303·10166·53 303·10175 
Transfer 303·11016·3 303·11016·53 -

• Also available with 6. 12. 48. 110 VDC and .115 VAC Coils. 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645·9200 (IN N. Y. STATE CALL COLLECT (516) 294·0990) 
Vol.2·1000 CATALOG PAGES: (VoU·301 to 1-972) (VoI.2·301 to 2·1196) (VoI.3·301 to 3·1420) eem/1973 



II . . . • 

COAXIAL SWITCHES ~AMPHENOL 

303 Series/ High Isolation Miniature & Standard Size Microwave Coaxial Switches (cont'd) 
MINIATURE SIZE 1 P2T FAIL·SAFE MINIATURE. SIZE TRANSFER MANUAL 

2 MTG. HOLES 

T~
· ~093 DIA. THRU . 

>\, I 1')1, -$-+ 1.190 

1 -~, l~·_ 
~'I,..I'/4 3 TYPE y,~~4,),(] 

SMA 64 

TERM INA 

CONNECTORS 303·10179-3 

MINIATURE SIZE 1 P2T ECONOMY VERSION 

1.125 TERMINALS 
#4·40 NC-28 TH'D. 

2 MTG. HOLES 

303-10116-3 

2 MTG. 

~~~~5 1 2 
4 TYPE SMA '/4 DIA. NC-28 POS. POS. 

It 'fli"ID'"" (;"0 
I' ~ 4),(., '1

4

)(4 I--- 11/2 ---I-7/.J . . 
1--11/4 -----" MAX. 

SQ. 

STANDARD SIZE 1 P1T SHUTTER 
±.020 
.750 

~H __ I-DIA'1 
1.620 \ TERM INALS 
MAX. 2 TYPE TNC 

I r-- CONNECTORS 
±.620 
.750 

.Ll..-=. --I ~ ±4~~0 
TYP. 

-r-+=.~ 780±.060 1 
.750 [)j -Ja±'020 
±.~ .-..Jj00 

4·40 NC-28 THREAD ~±.020..j +' 020 
.250 ±.020 DEEP .890 -i20 

2 MOUNTI NG HOLES . 

303-11028 

303-10969-3 

~3 TYPE SMA ilW~ e e CONNECTORS = I I 
MOUNTING r 13/8 

STANDARD SIZE 1 P2T FAIL·SAFE AND 
AUXILIARY CONTACT VERSION 

SURFACE 7/8 J 
/ L . 

MINIATURE SIZE 1 P2T LATCHING AND 
FAIL·SAFE WITH AUXILIARY CONTACTS 

2 MTG. HOLES 

T~'; ;,~. ~f~ 1),(4 TERMINALS 

l1X2~T ~~ 

L 7,'6 ...; ~ 
~..L '-' 

1-1/2~ -'-;S17('Y,=,J:j~l~r.,-L-AT-C-HI-NG--'i~ ~.350 
3 TYPE (1'12 FAIL·SAFE MAX. 

SMA WITH AUX. TYP. 
CONNECTORS CONTACTS) TERM. 

303-10179-23 

MINIATURE SIZE TRANSFER LATCHING 

3 MTG. 

15~4 .1~~\~rA. 
.., ~ y" .375frf1.187--l TERM INALS 

J':~'31~ t- Trl ~g e- '. I 1.812 
N~ .640 e-'~~--I 

N A TYP. I "' 
1 YiilJT ~ 320 ~ r O;-YP. 4 TYPE' --+-d~ 

1--. 961--1 SMA I.. --1.594 MAx 
1---±.01 CONNECT' 

1.273 

303-11022-23 

TERM I NAL.-+, ................. _21Y,_" =1 

303-10168-3 

STANDARD SIZE TRANSFER 

.g 
11 . ;;, 

)(y ~ 3 ~ 4 CONNECTORS 1r7/8::;::' I ilg. .: 1.437 ;($"~~' t .. IENTERED,~ ~. 

TERMINALS ..: ~.285 MOUNTING 
2 MTG. HOLES SURFACES 
.173 DIA. THRU 

STANDARD SIZE 1P2T MANUAL 
2 MTG. HOLES 

.180 DIA. 3 .. 

~ 
Tf1THRU CON1NECTORmS'i

l8 

I 23/8 I ~. ''lL _I · % 

e- 1 - L 1'12 :....jUY., 

FOR CURRENT SOURCE DATA CALL TOLL-FREE 800-645-9200 (IN N. Y. STATE CALL COLLECT (516) 294-0990) 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices 
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IBJi::JAMPHENOL 

MINlform I Sub-Miniature, High Power, Microwave Coaxial Switches 

For Applications Requiring Minimum Size, 
High Power, Minimum Crosstalk and Low Cost 

GENERAL CHARACTERISTICS 
ELECTRICAL 

Frequency Range: 0·6.0 GHz 
Connectors: SMA, SUB·Minax 27 Series and 

Printed Circuit Pins 
Switching Time: 15 ms Maximum 
Switching Action: Break Before Make 
Call Resistance: 

12 VDC Coil: 65 ohms, 28 VDC Coil: 250 ohms 
(Also available in other DC coil voltages) 
Function: IP2T Failsafe 

ENVIRONMENTAL (per MIL·S·3928B) 
Temperature Range: -55°C to 100°C 
Moisture Resistance: 10 Day Cycle 
Shock. MIL·STD·202D, Method 202C, 

Test Condition A, 15 G's Peak 
Vibration. MIL·STD·202D, Test Condition A, 

55 to 2000 Hz at :t10 G's 

Rf. PERFORMANCE (SMA) 
VSWR 

0·2 GHz. 1.1 max. 
2-4 GHz. 1.2 max. 
4·6 GHz. 1.3 max. 

Isolation 
0·1 GHz. >80 dB 
1·3 GHz. >70 dB 
3·6 GHz. >50 dB 

Insertion Loss 
0·3 GHz. 0.1 dB max. 
3·5 GHz. 0.2 dB max. 
5·6 GHz. 0.3 dB max. 

RF Power 
0.1 GHz. 400 watts 
1.0 GHz. 120 watts 
3.0 GHz. 70 watts 
6.0 GHz. 45 watts 

MECHANICAL 
Life. 1 million cycles min. 
Weight. 1.2 oz. 

Amphenol 303 Series MINIform is the industry's most inexpen· 
sive miniature high-power, high-performance line of microwave 
coaxial switches - offering for the first time superior opera
tional performance through six G Hz in an economical unit 
weighing only 1.2 ounces. 

SMA connectors, Amphenol SUB-Minax 27 Series connectors, 
or printed circuit contacts suitable for solder and solderless 
wrap board termination. All switches can be provided with coil 
voltages of 6, 12, 26, 48 and 120 VDC. 

The switches are the smallest and least expensive of this type 
ever introduced by Amphenol and are designed to outperform 
all comparable offerings by industry available until now. Dis· 
placing less than one·half cubic inch volume, the tiny switches' 
ratings include performance through 150 watts below specified 
frequency limitations, offering immediate physical and opera
tional compatibility for a host of signalling, communications 
and EDP matrix switching applications. 

Amphenol 303 Series MINIform switches are IP2T configur
ations offered in choice of three popular t~rmination styles: 

PRINTED 
CIRCUIT 

Coaxial Relays 

Coil Volts 
12 VDC 
28 VDC 

AM PHENOL Part No. 
303·10001·2 
303·10001·3 

U-r;j '~"-5:;"~,,, 
i ::,,~'.= 

,," 0 , 
-I 

" r-:-:.::--i 

Precision coax units. Maximum time to operate and release is 
20 milliseconds. Gold-plated, fine silver contacts assure reliable 
low-level operation. Minimum life expectancy is 1,000,000 
cycles, when switch is operated at speeds of less than 10 Hz. 
Switches are impedance matched to 50-ohm cable, though loss 

315 319 321 

Although ideal for typical microwave applications through six 
GHz where 60 dB isolation is offered by new units, Amphenol's 
MINIform switches also offer unusually high power handling 
capabilities for communciations applications for the first time. 
Through 0 to 1.0 G Hz, for example, the MINIform can switch 
up to 150 watts CW While maintaining maximum VSWR of 
only 1.1, 0.1 dB insertion loss and 80 dB minimum crosstalk 
attenuation. Over the range of 1.1 through 3 GHz, VSWR 
climbs only to 1.2 with power handling capacity of up to 70 
watts CW while maintaining 75 dB minimum crosstalk attenua
tion and 0.1 dB maximum insertion loss. 

CONNECTORS 
(SMA shown) 

Coil Volts 
12 VDC 
28 VDC 

27 Series 
303·10003·2 
303-10003·3 

is negligible with 75:ohm cable. Operation is break-before
make. All materials are corrosion resistant. 

Units meet applicable portions of military connector specs as 
follows: BNC - Mil-C-3608 and N - Mil-C-71_ 

Fre' RF 
Termina· Connec· qUIRCY Power Coil Call 

Part NI. tiun FUlctiol tors (MHz) (WI Volts Ohms 
315·10002·3 ogen SPDT BNC 1000 100 26DC 280 
316·10082·3 Sort SPliT BNC 2000 100 26 DC 260 
316·10082·6 Short SPDT BNC 2000 100 120 DC 6000 
316·10102·8 Short SPIlT BNC 2000 100 115AC 550 
317·10202·3 Short SPDT BNe 2000 100 26 DC 280 
317·10215·8 Short SPDT BNC 2000 100 115 AC 550 
317·10242·3 Short SPDT N 2000 100 26 DC 260. 
317·10255·8 Short SPDT ·N 2000 100 115AC 550 
318·10407-3 Open SPDT BNC 2000 100 26 DC 280 
318·10381 Short ~~gt BNC 2000 100 levermanual 
318·10382·3 Short BNC 2000 100 26 DC 280 
318·11165·3 Res. Sl'OT BNC 2000 100 26 DC 280 
318·11576-8 Res. SPDT BNC 2000 100 115AC 550 
319·11141 Open SPDT BNC 2000 100 rotary manual -
320·10931·3 Open SPDT N 3000 1000 26 DC 200 
321·11062 Open DPIlT BNC 1000 100 lever manual -
321·11064·3 Open DPDT BNC 1000 100 26 DC 200 
322·11431 Open 1P4T BNe 3000 100 rotary manual -
323-11651·3 Qllen IP4T BNC 1000 100 26 DC 280 
322·11442 Open 1P6T BNe 3000 100 rotatymanual -
325·11635·3 Short 1P6T BNC 400 100 26 DC 280 
325·11641·3 Open IP6T BNC 400 100 26 DC 280 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 800-645·9200 liN N. Y. STATE CALL COLLECT (516) 294-0990> 
Vol.2·1002 CATALOG PAGES: (VoI.1·301 to 1·972) (VoI.2·301 to 2·1196) (Vol.3·3li1 to 3.1420) eem/1973 



Series 360 DYNAFORM FUNCTIONS AND PART NUMBERS 

Coil SPOT SPOT OPOT OPOT Transfer 
Conn. Term. Schematic Volts Outline Dwg.A Outline Dwg. B Outline Dwg. C Outline OWg. D Outline Dwg. E 

26 DC 360·11891-12 360·11891·13 360·11896·12 360·11896·13 
SH 1 10 DC 360·11891·34 360-11891·35 360·11896·34 360·11896·35 

115 AC 360·11891·45 360·11891·46 360·11896·45 360·11896·46 
26 DC 360·11891·14 360·11891·15 360·11896·14 360-11896·15 

NS 2 110 DC 36G-11891·36 360-11891·37 360·11896·36 360·11896·37 
115 AC 360·11891·47 360·11891·48 360·11896·47 360·11896·48 

~NC 
26 DC 360·11891·16 360·11891·17 360·11896·16 360·11896·17 

50 n RT 3 110 DC 360·11891·38 360·11891·39 360·11896·38 360·11896·39 
115 AC 360·11891·49 360·11891·50 360·11896·49 360·11896·50 
26 DC 360·11891·18 360·11891·19 360·11896·18 360·11896·19 

75 n RT 3 110 DC 360·11891·40 360·11891·41 360·11896·40 360·11896·41 
115 AC 360·11891·51 360·11891·52 360·11896·51 360·11896·52 
26 DC 360·11891·20 360·11891·21 360·11896·20 360·11896·21 

95 n RT 3 110 DC 360·11891·42 360·11891·43 360·11896·42 360·11896·43 
115 AC 360·11891·53 360·11891·54 360·11896·53 360-11896·54 
26 DC 360·11891·22 

TRANS 4 110 DC 360·11891·44 
115 AC 360·11891·55 

26 DC 360·118Q2·12 360·11892·13 360·11897·12 360·11897·13 
SH 1 110 DC 360·11892·34 360·11892·35- 360·11897·34 360-11897·35 

115 AC 360·11892·45 ~92'46 360·11897·45 360·11897·46 
26 DC 360·11892·14 360·11892·15 360·11897·14 360·11897·15 

NS 2 110 DC 360·11892·36 360·11892·37 360·11897·36 360·11897·37 
115 AC 360·11892·47 360·11892·48 360·11897·47 360·11897·48 
26 DC 360·11892·16 360·11892·17 360·11897 ·16 360·11897·17 

TNC 50 n RT 3 110 DC 360·11892·38 360·11892·39 360·11897·38 360·11897·39 
115 AC 360·11892·49 360·11892·50 360·11897·49 360·11897·50 
26 DC 360·11892·18 360·11892·19 360·11897·18 360·11897·19 

75 n RT 3 110 DC 360·11892·40 360·11892·41 360·11897·40 360-11897·41 
115 AC 360·11892·51 360·11892·52 360·11897·51 360·11897·52 
26 DC 360·11892·20 360.11892·21 360·11897·20 360·11897·21 

95 n RT 3 110 DC 360'11892·42 360·11892·43 360·11897·42 360·11897·43 
115 AC 360·11892·53 360·11892·54 360-11897·53 360·11897·54 
26 DC 360·11892·22 

TRANS 4 110 DC 360·11892·44 
115 AC 360·11892·55 

26 DC 360·11890·12 360·11890·13 360·11895·12 360·11895·13 
SH 1 110 DC 360·11890·34 360·11890·35 360·11895·34 360·11895·3S 

115AC 360·11890·45 360·11890·4~ 360·11895·45 360·11895·46 
26 DC 360·11890·14 360·11890·15 360·11895·14 360·11895·15 

NS 2 110 DC 360-11890·36 360·11890·37 360·11895·36 360-11895-37 
115AC 360·11890·47 360·11890·48 360·11895·47 360·11895·48 
26 DC 360·11890·16 360·11890·17 360·11895·16 360·11895·17 

N 50 n RT 3 110 DC 360·11890·38 360·11890·39 360·11895·38 360·11895·39 
115 AC 360·11890·49 360·11890·50 360·11895-49 360·11895·50 
26 DC 360·11890·18 360·11890·19 360·11895·18 360·11895·19 

75 n RT 3 110 DC 360·11890·40 360·11890·41 360·11895-40 360·11895·41 
115 AC 360·11890·51 360·11890·52 360·11895·51 360-11895·52 
26 DC 360·11890·20 360·11890·21 360·11895·20 360·11895-21 

95 n RT 3 110 DC 360·11890·42 360·11890·43 360·11895·42 360·11895·43 
115 AC 360·11890·53 360·11890·54 360·11895·53 360·11895·54 
26 DC 360·11890·22 

TRANS 4 110 DC 360·11890·44 
115 AC 360·11890·55 

COIL Nominal Voltage Operating Range Resistance, ohms ±10% 

CHARACTERISTICS 26 DC 20· 32 260 ohms 

110 DC 85·130 5100 ohms 
@ 20°C 

115 AC (50 • 400 Hz) 90· 130 1500 ohms thru diodes 

ELECTRICAL CHARACTERISTICS SCHEMATICS 
Typical VSWR Typical Crosstalk· db CD tf (FrequencJ GHz) (FrequncJ GHz) 

Conn. Term. .03 8.2 0.4 1.1 2.D 4.0 6.D .03 U 0.4 1.0 2-D U •. 0 SHORTING 
,- .....;--r<>-...... 

SH 1.03 1.06 1.08 1.10 1.20 1.25 1.35 70 66 60 53 42 30 20 
~r" 

NS 1.03 1.06 1.08 1.10 1.21 1.27 1.40 50 45 41 3D 27 24. 18 
[II o~ 50 n RT 1.03 1.06 1.08 1.14 1.25 1.50 .. ..:..:...; ... 40 35 31 24 17 14 -

BNC 750 RT 1.03 1.06 1.08 1.14 1.25 1.50 - 40 35 31 24 17 14 -
950 RT 1.03 1.06 1.08 1.14 1.25 1.50 - 40 35 31 24 17 14 - NON·SHORTING ~: 
TRANS 1.05 1,10 1.15 1.20 1.50 - - 45 38 32 24 17 ~ -

SH 1.03 1.06 1.08 1.10 1.20 1.25 1.35 70 66 60 53 42 35 25 0 1~ NS 1.03 1.06 1.08 1.10 1.21 1.27 1.;10 51 43 41 30 27 26 21 
5011 RT 1.03 1.06 1.08 1.14 1.25 1.50 40 35 31 24 17 14 ~. - - RESISTOR r" TNC 750RT 1.03 1.06 1.08 1.14 1.25 1.50 - 40 35 31 24 17 14 - TERMINATED 
9511 RT 1.03 1.06 1.08 1.14 1.25 1.50 - 40 35 31 24 17 14 -
TRANS 1.05 1.10 1.15 1.20 1.50 - - 45 38 32 24 17 - -

SH 1.03 1.04 1.07 1.10 1.15 1.18 1.30 70 66 60 53 42 35 25 0 JE. NS 1.03 1.04 1.07 1.10 1.17 1.20 1.35 51 43 41 30 27 26 21 
5011 RT 1.03 1.05 1.08 1.12 1.18 1.50 - 41 35 31 24 17 14 - TRANSFER '---r' , N 750 RT 1.03 1.05 1.08 1.12 1.18 1.50 - 39 32 30 23 16 14 - -
9511 RT 1.03 1.05 1.08 1.12 1.18 1.50 - 37 31 29 22 15 14 - ". """'j":"';'" 

1.05 1.10 1.15 1.20 1.50 - - 45 38 32 24 17 - - ,., , .. 

IVE DEVICES 

A SPDT 

B SPDT 

_8 mlj. holes 4·40 NC·2B thd 
\ '(40n each Side) 

-0156210-

C DPDT 

r 32~164 8NC & TNC - 3112N~ 
jo-."64-t1BNC & TNC 
fot-1!8~N 

'--~~ 

NC G) G) NO 
~l---~. Jf1 

~111l1 

8 mig. holes 4·40 NC·28 thd 
(4 on each side) 

ffi LOlli" 

!<-111164 -tt-BNC & TNC 
1t-.. 17/!6-----tt- N 

D DPDT 

E TRANSFER 

B ---'tl~ 
H-* 2'" 

~~---*.I 
NOTE: High frequency electncal charactenstlcs are tYPical values (not maximum) as measured In a 50 ohm - ---L 

circuit and may be used for most design analyses. For more exacting applications, maximum values in the .-<1"& ioBNC&TNC 10-111/16 !t-'''~ 

TRANS 
., 

frequency range may be obtained upon request. SWR measured to common with a matched 50 ohm termina· ____ -'i...!-"_"2..c~_NN ___________ _ 
tion. For IIdditianal specifications request Amphenol RF Switches Catalog 55·1. 

. FOR CURRENT SOURCE DATA CALL ToLL·FREE Bo0-645·92oo (IN N. Y. STATE CALL i:oLLECT (516) 294-0990) 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2·1003 



Yol.2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

~ American Zettler, inc. 
PUSH BUTTOtr 
SWITCHES 
SERIES K500 

SERIES K-500PUSHBUTTON SWITCHES 
For chassis or PC board mounting only. No front panel screws. 
Six PDT silver alloy self-cleaning slide-action contacts. Occu
pies less one square inch of panel space. Only 11/2" depth 
behind panel. Long-life special nylon parts used throughout. 
Pushbutton switches can be furnished with round %" diameter 

or %" square button in white (W), black (BK), red (R), yellow 
(V), green (G), or blue (B). Square buttons may be engraved or 
hot stamped. Illuminated pushbutton switches are available 
using lamps which are accessible from front. Special unbased 
lamps in 6, 12, 24 v 1 watt are available all over the world. 

FEATURES 
• Six PDT contacts in less than one square inch 
• Overall depth behind panel only 1.5 inches 
• No mountingscrew$ needed on front panel 
• Self-cleaning, slide-action contacts 
• Long.life special nylon parts used throughout 
• No lubricant needed; metal parts rub against nylon 
• All pushbutton switches can be illuminated 
• -Lamps are accessible from front 
• Available with solder lugs or PC pins 

PUSHBUTTON 
SWITCHES 

PUSHBUTTON SWITCHES, SOLENOID 
(SQUARE AND ROUND) 

1.34~ 

~"'" -t--. 

. , ., .. 050 DIA • 
• 070 DIA. ~ 255 I j HOLES HOLES FOR • r--
LAMP TeRM. .67 

CONTACTS SECTION 
2 pole 1+4 
4 pole 1+3+4+6 

. ___ . ...... .10 6 pole all 

fTc 1ERM:-LiiiiC .82. 
I * SUGGESTED PANEL CUT OUT OIMENSIONS 

-----FOR CURRENT SOURCE DATA CALL TOLL-FREE 80Q.645-9200 (IN N. Y. STATE CALL COLLECT (516) 294-0990)-----
SPECIFICATIONS PART NUMBERS FOR PUSHBUTTON SWITCHES 
Contact Rating: 1 amp at 30 vdc or 0.2 amp at 115 vac 
Contact Arrangement: Two, four, and six form C contacts 
Life Expectancy: 106 mechanical; 5 x 104 at rated load 
Ambient Temperature Range: -20°C to 60°C 
Dielectric Strength: Under room conditions, 500V rms 
Insulation Resistance: Under room conditions, 109 ohms. 
Terminals: Solder lugs or PC pins 

HOW TO ORDER 
Vour part number consists of the switch part number, color of 
button, contact arrangement and PC if printed circuit termi
nals are desired. Add letters "PC' 'at end of part number. 

PART NUMBERS 
For Incandescent Lamps and Aqcessories 

6 - 7V, 1 W Unbased Lamp 
12 - 15V, lW Unbased Lamp 
24·30V, lW Unbased Lamp 
Lamp Inserter 
Button Remover 

For example: to order a pushbutton switch with a push lock, 
push release function, a non-illuminated square black button, 
four form C contacts, and printed circuit terminals, the 
following part number would be used: K560 BK-4C-PC. 
Note: Solder temperature: Max. 2700 C (500°F) Solder time: Max. 5 sec. 

• Standard solenoid is for 24 vac or vdc (200 ohms); other coils can be 
supplied to special order. 

American Zettler, inc. 
16881 HALE AVE. •• IRVINE, CALIF. 92705 • PHONE (714) 540·4190 • TELEX: 67-8472 

ALL SPECIFICATIONS IN THIS CATALOG SUBJECT TO CHANGE WITHOUT NOTICE' 

Vo1.2·1004 CATALOG PAGES: (Vol.1·301 to 1·972) tvol.2ii3111 to 2-1196) (VoI.3·301 to 3-1420) eem/1973 



SEC. 5100 • SWITCHES/FUSES/PROTECTIVE DEVICES 

~ American Zettler, inc. 
MULTIPLE 
SWITCH 
SERIES T-596 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·&45·9200 
UN N. Y. STATE CALL COLLECT (516) 294-0990) SERIES T596 MULTIPLE SWITCHES 

i-

THROW .200 1 
(MOMENTARY) \1 

118~ 1--_.590 

4. 

For front panel, chassis, or PC board mounting using 4-40 screws. Up to 6 PDT 
silver-nickel self-cleaning slide-action contacts. Occupies less than one square 
inch of panel space. Only 1112" depth behind panel. Long-life special nylon 
parts used throughout. Pushbutton switch can be furnished with round %" 
diameter or square 'l'a" x 1~6" with 0.827" center-to-center spacing, in white, 
black, red, yellow, green, or blue buttons. Square buttons may be engraved or 
hot stamped. Illuminated pushbutton switches are available using lamps, 
which are accessible from front. Special unbased lamps in 6, 12, 24 v 1 watt 
are available all over the world. 

FEATURES 
• Illuminated or non-illuminated 
• Up to 6 PDT contacts per station 
• All contacts are ins1de of switch 
• Self-cleaning slide action contacts 

590'(827XNQOFSTATIONS) 

.821 X (NO. OF STATIONS MINUSOJ([J 

4'40TAPP€OHOLES 

2 PLACES FOR fRONT 
PANEL MTG. 

• From 2 to 11 stations in one frame 
• Easy front or back panel mounting 
• PC or solder lug terminals 
• Square buttons can be mounted in 

tight parallel rows to form a block. 

SPECIFICATIONS 
Contact Rating: 1 amp at 30 vdc or 

0.2 amp at 115 vac '120LOCKEO ' 
r I (AlHRNAHI 

M 'I ~:'~L-~L-~~,~r±=c~c±~~~ 
"' 

Contact Arrangement: Two, four, and six 
form C contacts 

Life expectancy: lOS mechanical; 5 x 104 

at rated load. 
... 
~ 

I 
I /FORCHASSISMTG. 

~J 

Ambient Temperature Range: -20°C to 
60°C 

Dielectric Strength: Under room condi
tions, 500v rms 

Insulation Resistance: Under room con-, I 

~I 
~-+-\-~-~~f ditions, 109 ohms 

Terminals: Solder lugs or PC terminals 

Dimensions in parenthesis for square button PC·Version only. 

P CTERMINAlS SOLDER TERMINALS ~ 

MOUNTING 

SUGGESTED PANEL LAYOUT 
1------.:::::"'-" ."'Hc.::82c.:":::N:c.O.:::.".::STA::::""'ON"''' ____ -l (J4~o~~~') 

PIC BOARD PATTERN FOR ONE STATION 
6 FORM C CONTACTS 

2 holes 4-40 NC-2B in front 
2 holes 4-40 NC-2B in back 
Required Screw Length: .125 Max., .080 

Min. + Material Thickness 

'/ 
~ ---- -/---- --- ka- * 

___ ~~.---~O=~~I~"~27~XN=O~."~S~'''~IO=NS~1 ____ .. 

, .0500IA . 
. ~.HOlES ,( r ) r IX ?" ... i 

~ ... 
. 100 TYP. 

_.160DIA . 

PART NUMBERS 
For Incandescent Lamps and Accessories 

PIN Description 

2305 6-7V, 1W Unbased Lamp 
. 155 TVP. .... Hole for PC . Center Guide 2321 12-15V, 1W Unbased Lamp 

SQUARE BUTTONS 

ROUND BUTTONS f...... . JS411"'XNO"""'ON"~l ~
27 

14001A. c,...$ ._-
.5901YP 

. SWITCH CHARACTERISTICS 

Switch Function Frame Part Number 

Non-lock (momentary) Push lock, push release T596.10 

Interlock T596.20 

Interlock with one non-locking reset button T596.30 

FOR EXAMPLE, TO ORDER: 
A multiple-station pushbutton switch with: Ten interlock. non· 
illumnated stations with white round buttons, four form C contacts, 
and printed circuit terminals, the following part number would be 
developed: (See example at right) 

Note: Solder temp.: Max. 270°C (5000 F) Solder time: Max . .5 sec. 

2341 24-30V, 1W Unbased Lamp 
LTallOZ1 Lamp Inserter 

SOCKET DIAGRAM 

$', 
, . 

S 

CONTACTS 

2 pole 

4 pole 

6 pole 

SECTION 

1 + 4 

1+3+4+6 

all 

STATION PART NUMBERS 
Non-illuminated 

Function Round Square 

Button colors: 
white 
black 
red 
yellow 
green 
blue 

Illuminated 
Round Square 

W 
BK 
R 
Y 
G 
B 

Non-lock (momentary) 500.1 520.1 600.1 6~~4-
Interlock 500.2 520.2 600.2 620.2 
Push lock, push release 540.4 • 560.4 640.4 660.4 
Reset 500.0 520.0 600.0 620.0 

T 596.20-10 500.2W 4C I PC 

Frame#-----'=:Jr TT I 
Number of stat_ions _-----I 

Station part # - _ 
Color of buttons ---------------' 
Contacts on each station ------------..... PC pins ____________________ --1 

American Zettler, inc. 
16881 HALE AVE. • IRVINE, CALIF. 92705 • PHONE (714) 540-4190 • TELEX: 67-8472 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2·1005 



Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

Qy,§~,tll~{.ln,.,In~(Udlff7s:turing diVe 
fuses and holders 

TRON® SUBMINIATURE PIG-TAIL FUSES 

~GLN~ 
Glass-tube construction with 1-1/2" leads of #24 tinned 
copper for 1/100-5 amp ratings, #18 tinned copper for 
7 -15 amp ratings. Hermetically sealed. Color coded to 
indicate amp ratings. :F'or circuits with fault current of 
50 amps or less 0/100-5 amps for 125 V or less, 7-15 
amps for 32 VOl' less). GLN, GLX body size, ,140" x .3"; 
GFA body size, .145" x .3", 

Buss Net Price For 
No. Amperes Ten 100 

GLN 1/10ll $14.60 $122.00 
GLN 1/32. 1/20. 1/16. 1/10. 1/8. 

3/10. 4/10. 7. 8. 15 12.40 103.00 
GLX 15/100. 2/10. 1/4. 1/2. 6/10. 

3/4. 1. 1·1/2. 2. 3. 4. 5 16.00 133.00 
GFA 1/100. 1/32. 1/20. 1/16. 1/10. 

1/8. 15/100. 2/10. 1/4. 3/10, 
4/10, 1/2, 6/10 5,30 44.00 

GFA 3/4. ). 1·1/2. 2. 3, 4. 5. 7. 8. 
15 4.50' 38.00 

SUBMINIATURE PRONG TYPE UNIT 

Hated 12.) Y or Je~s, fault ('Ul'rent not 0\"('1' :100 ampc;; 
open at 20()% within 10 88(' or less, Use AF knoll for 
waterproof Size 2iO" dia 2'iO"]g (bony) 

Buss Net Price For 
No. Amperes Ten 100 

GMW 1/200. 1/100. 1/64. 1/32. 1/16 $8.80 $74.00 
GMW 1/10. 2/10. 1/4. 3/10. 4/10. 

1/2. 6/10. 3/4. 1. 1-1/2. 2. 
3. 4. 5 6.80 57.00 

HWA* Holder, fits all GMW 8.60 72.00 
HWAt Holder, fits all GMW 7.50 63.00 
AF Knob only, fits HWA 1.10 9.00 

"With AF knob. tWithout AF knob. 

13/64 X 45/64 inch FUSES .. 

(5mm x 20mm) 

Protection ot miniaturized circuits - commonly used in 
foreign equipment Carr:y 100%, open at 200% in 10 sec 

Buss I NotP~~~ 
No. Amperes Volts Five 100 

GMA 1/8 125 $2.00 $33.00 
GMA 1/4. 1/2. 7/10 125 1.60 27.00 

1. 1-2/10. 1-1/2. 2. 3. 4. 
GMA 5. 6. 10 125 1.30 22.00 

1/4 X SIB inch FUSES 

FAST ACTING FUSE 

~ 
Glass tube, 1/4" x 5/8". Carry 1100/0, open at 135% in 
1 hour. 

Buss I Not P';'.'!For 
No. Amperes Volts Five 100 

AGA 1. 1·1/2. 2. 2-1/2 32 $0.48 $8.50 
AGA 3 32 .48 8.50 
AGA 5. 6. 7-1/2 .. 10. 15, 20 32 .38 6.50 
AGA 25, 30 32 .38 6.50 

1/4 X 7/8 inch FUSES 

FAST ACTING' FUSE 

a:tc:;J 
Glass tube. carry 110%, open at 135% in 1 hour. 

Buss 
~~-r~ No. Amperes Volts Five 100 

AGW 1. 2-1/2. 3. 4 32 $0.4~ I $8.50 AGW 5. 6. 7-1/2. 15. 20. 30 32 .38 6.50 

1/4 X 1 inch FUSES 

FAST ACTING FUSES 

Glass tube, 1/4" x 1". Carry 100%, open at 200% in 5 
second~. 1/500 to 1/32 amp sizes have bridge construc~ 
tion; all others straight-through element u /L Approved 

Buss ~~~~tor 
No. Amperes Volts Five 100 

AGX 1/500 250 $7.15 $119.00 
AGX 1/200 250 3.10 52.00 
AGX 1/100 250 2.65 44.00 
AGX 1/32 250 2.25 38.00 
AGX 1/16 250 1.50 25.00 
AGX 1/10. 1/8. 3/16. 2/10 250 1.15 19.00 
AGX 1/4. 3/8. 4/10. 1/2. 3/4 250 .70 12.00 
AGX 1. 1·1/2. 2. 3. 4 125* .48 8.50 
AGX 5, 8, 10, 15, 20 32t .38 6.50 
AGX 25. 30 32 .38 6.50 

*1 A. 250. t5 A, 125. 

1/4 X 1-1/4 inch FUSES 

FAST ACTING FUSES 
Glass tube, 1/4" x 1-1/4". Carry 110%. open at 135% 
in 1 hour or less. 1/500 to 2 amp sizes will open at 200% 
in 5 seconds or less. 1/500 to 1/32 amp have bridge con
struction; all others straight-through element. U /L Ap
proved 

Buss N~!!~ 
No. Amperes Volts Fivo 100 

AGC 1/500 250 $7.15 $119.00 
AGC 1/200 250 3.10 52.00 
AGC 1/100 250 2.65 44.00 
AGC 1/32 250 2.25 38.00 
AGC 1/16.1/8.15/100.175/1000, 

3/16. 1/10. 2/10 250 1.15 19.00 
AGC 1/4,3/10.3/8.45/100. 

1/2, 6/10. 3/4 250 .70 12.00 
AGC 1.1·1/4. 1-1/2. 1·6/10. 2 250 .48 8.50 
AGC 2-1/2.3 250 .48 8.50 
AGC 4 32* .48 8.50 
MTH 4. 5. 6 250 .55 9.50 
AGC 5.6.7-1/2.8.10.15 32* .38 6.50 
AGC 20 32* .38 6.50 
AGC 25. 30 32* .38 6.50 

*Not U /L listed. 

1/4 X 1-1/4 inch FUSES 

CERAMIC TUBE FUSES 

Ii -j) 
High interrupting capacity tor use on circuit delivering 
as high as 25,000 amps at 125 V, or 10,000 amps at 
250 V. 1/4" x 1-1/4". Carry 110%, open at 135% in 
1 hour Up to 15 amp size U/L Approved 

Buss I NetPr~e F~ 
No. Amperes Volts Five 100 

ABC 1/4 250 $0.95 $16.00 
ABC 1.2,3 250 .95 16.00 
ABC 5.B.8.10 250 .80 14.00 
ABC 12. 15, 20 250 .95 16.00 
ABC 25.30 125 1.25 21.00 

1/4 X 1-1/4 inch FUSES 

VISUAL INDICATING FUSES 

(J ::DO 
For use with HLD (useholder. Bright red dot on indicat
ing pin extends from end of fuse when fuse is open even 
after power is off. Rated 125 V or less, carries 110%, 
opens at 135% in 1 hour or less. Only 1/4" x 1-1/4". 

Buss 
No. Amperes 

GBA 3/4 
GBA 1. 1·1/2.2.3.4. 5 

Net Price For 

Fivo I 100 

$3. 10 1$52.00 
2.25 38.00 

Fiber tube with silver plated indicating pin which ex-
tends when fuse is blown. May be used to actuate a sig-
nal when used in HKA fuseholder or Signal Fuse Block. 
Dual tube construction in sizes larger than 5 amps (cannot 
be used in HKA fuseholder). Voltage, 125 volts, except 
8 amp and over which are 32 volts. S.ize, 1/4" x 1-1/4". 

Buss Net Price For 

No. Amperes Five 100 

GLD 3/4 $2.80 $47.00 
GLD 1. 1-1/2. 2. 3. 4. 5 2.15 36.00 
GLD 6.8. 10. 12. 15. 20 3.10 52.00 

1/4 X 1-1/4 inch FUSES 

FUSETRON PIG·TAIL FUSES 

Body 1/4" x 1-1/4", #20 tinned leads, 1-1/4". 1/100 
to 2-8/10 same as MDL type; 3 to 7 amps same as MDX 
type. U /L Approved. 

Buss Net Price For 
No. Amperes Volts Five 100 

MDV 1/100. 1/32 250 $2.35 $39.00 
MDV 1/16. 1/10. 1/8. 15/100. 

175/1000.3/16.2/10. 
1/4.3/10. 3/8. 4/10. 
1/2. 6/10. 3/4. 8/10. 1 250 1.75 30.00 

MDV 1-1/4. 1-1/2. 1·6/10, 2 125 1.70 28.00 
MDV 2-1/2. 2·8/10. 3, 3-2/10, 

4.5. 6·1/4. 7 125 1.50 25.00 

FAST ACTING FUSE 

PIG·TAIL FUSES 

Glass tlihe 1/4" x 1-1/4" with 1-1/4" leads of #20 
tinned wire. Carry 110%, open 135% in 1 hour. 250 V. 
U IL APProved. 

Buss Net Price For 

No. Amperes Five 100 

GJV 1/16 $1.75 $30.00 
GJV 1/8 1.40 24.00 
GJV 1/4.3/10. 3/8. 1/2. 3/4 1.15 19.00 
GJV 1.1-1/2.2,3 .85 14.00 
GJV 4. 5. 6 .85 15.00 

1/4 X 1-1/4 inch FUSES 

FUSETRON GLASS TUBE FUSES 

Dual-element slow-blowing type, 1/4" x 1-1/4". Fuse 
link operates only on very high overloads or short-circuits; 
thermal cutout functions on low overloads (cannot operate 
Quickly on any load, thus providing long time-lag). 
Carry 110%. open at 135% in 1 hour. MDL 1/100 to 
2-8/10 amp and MDX 3 to 7 amp sizes. U/L Approved. 
MDL type has longer time-lag than MDX type. 

Buss Net Price For 

No. Amperes Volts Five 100 

MDL 1/100.1/32 250 $2.00 $33.00 
MDL 1/16. 1/10. 1/8. 15/100. 

175/1000.3/16. 2/10. 
1/4.3/10.3/8.4/10. 
1/2.6/10.7/10.3/4. 
8/10.1 1.50 25.00 

MDX 1-1/4.1·1/2. 1-6/10. 2 250 1.60 27.00 
MDL 1·2/10.1-1/4. 1-1/2. 

1-6/10,2 125 1.40 24.00 
MDL 2-1/2.2·8/10 125 1.15 19.00 
MDX 3. 3-2/10. 4. 5 125 1.15 '19.00 
MDX 6-1/4. 7 125 1.30 22.00 
MDL 3. 3-2/10. 4. 5. 6-1/4. 8. 

10.15.20.25.30 32 1.15 19.00 

1/4 X 1-1/4 inch FUSES 

i j 4) 
Fusetron dual-element tuse. slow-blowing type, ceramic 
tube. Carry 110%. open at 135% in 1 hour. 

Buss Net Price For 

No. Amperes Volts Five 100 

MDA 1/100.1/32 250 $2.45 $41.00 
MDA 1/16. 1/10. 1/8, 15/100. 

175/1000. 3/16. 2/10. 
1/4.3/10.3/8.4/10, 
1/2.6/10.3/4.8/10.1. 
1·1/4.1-1/2. 1-6/10. 2 250 2.05 35.00 

MDA 2-1/2.2-8/10.3.3-2/10.4. 
5,6-1/4. 7.8. 10. 15. 20 250 1.50 25.00 

MDA 25.30 125 1.50 25.00 
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SEC. 5100 • SWITCHES! FUSES! PROTECTIVE DEVICES 

~;~;~~,!!!~DIt!U~n~.!~~turing div. 
fuses and holders 

9/32 x 1-1/4 inch FUSES 

AGS GLASS TUBE FUSES 

'l'est spef'ification; earry. 110%, oprl1 at 13."}'/(! within 1 
hour except 3.) and 40 amp units whir'h open at 300% in 2 
to 4 sef'onds when tested in standard 30-amp te~t ('inuit. 
Note: Thc,;e units in sizes larger than 30 amps are not 
recommended for u~e in fuse clips or fus('holders a~ 
clips will not carry the high cUl'rcnb 

Buss NetPrice For 
No. Aml]eres Volts FlVe-'Ioo 

AGS 1/16 230 $2.05 $35.00 
AGS 1/8 2:'lO 1.60 27.00 
AGS 1/4, 1/2 2,30 75 13.00 
AGS 1, 2, 2-1/2, 3 2;)0 .70 12.00 
AGS 5, 10, 1;-), 20 ,25, 30 32 .60 10.00 
AGS 35. 40. 50 32 .70 12,00 

9/32 x 1-1/4 inch FUSES 

CERAMIC TUBE FUSES 

Carrry 110%, at 133% in 1 hour. 35 and 40 alllp. open 
at 300% in 2 to 4 second!; when tested in a standard 30 
amp test circuit. 

Buss Net Price For 

No. Amperes Volts Five 100 

ABS 1, 2, 3 2::;0 $1.50 $25.00 
ABS 5, 8, 10, 15, 20 250 1.40 24.00 
ABS 25,30 12[) 1.40 24.00 
ABS 35,40 32 1.50 25.00 

9/32 X 1-1/4 inch FUSES 

FUSETRON DUAL-ELEMENT FUSES 

Glass tube, slow~blowing. A'roid needless blows from 
starting currents or surges, yet provides protection agaimt 
~hort-circuits or continuous overloads. Carry 110%, open 
at 135% in 1 hour. Approximate blowing time: at 200% 
load, 2::1 seconds; at 300% load, 8 seconds; at 500% 
load, 3 seconds. 

Buss NetPrice For 

No. Amperes Volts t--F~IOO 
MOM 1/10, 15/100, 2/10, 1/4. 

3/10,4/10, 1/2,6/10, 
3/4, 8/10, 1 250 $1.90 $32.00 

MOM 1-1/4, 1-6/10, 2 125 1.90 32.00 
MOM 2-1/2, 2·8/10, 3 123 1.50 25.00 
MOM 3-2/10, 4, 5, 6-1/4, 8, 10, 

10, 15, 20, 25, 30, 35, 40 32 1.50 25.00 

13/32 X 1-3/8 inch FUSES 

"QUICK-BLOWING" 600 V FUSES 

Designed to protect control circuits, tiuores('ent lighting 
circuits or similar uses where Quick-blowing rhararteris
tics are desired. esc HPC-L fuseholder or 3845 fuse 
block. U/L Approved. Fiber tube 13/32" x 1-3/8", 

Buss 

No. Amperes 

BBS 4/10, 3/4, 8/10 
BBS 1,2,3,4,5 

$2,70 1$23,00 
2,50 21.00 

13/32 x 1-1/2 inch FUSES 

\-==' 

Glass tube, carry 110%, open at 135% in 1 hour. 
and smaner sizes U/L listed. 

3 amp. 

Buss Net Price For 
No. Amperes Volts 'Te"Tioo-

AGU 1,2,3,4 2.")0 $1.70 1$15.00 
AGU 5, 10, 15, 20, 25. 30 32 1.70 15,00 

13132 x 1-1/2 inch FUSES 

MIDGET TYPE FUSES 
Up to 15 amp size n /L Approved. 

Buss 

No, Amperes 

BAF 1,3,::;,6.10 
SA F 1.'), 20, 25, 30 

Volts 

2.')0 
12iJ 

_~~i~For 
Ten I 100 

$1.50 1$13.00' 
1.501 13,00 

13/32 X 1-1/2 inch FUSES 

INDICATING, LAMINATED TUBE FUSES 

!ted button on indicating pin extends from eud of fUliC 
when fuse is olown. Units are built in areordance with 
Navy Specifications. These units may be used in Bu~;, 
IlPC-C fuseholders. Voltage, (1-15 amps). 2.)0, others. 
125 V. 

Buss 
No. Amperes 

MIN 1. 2, 3, 5, 10, 15, 20, 23, 30 

SIGNAL OR VISUAL INDICATING FUSES 
M Ie fu~es have silver-plated indicating pin. Pin may be 
used as visual indicator or may be used to actuate a signal. 
M JJ fURes are similar to l\HC types except they have been 
sperial1y designed for complex circuitry as in computen. 
Voltage, 250 except 20 amps and oyer which are 32 V 

Buss 
No. Amperes 

MIC 1,2,3,5,10,15,20,25,30 
MIll, 2, 3,5,10,15,20,25,30 

Ne~~~~For 
Ten I 100 

$5.30 I $44,00 
6.20 I 52.00 

13/32 X 1-1/2 inch FUSES 

HIGH INTERRUPTING CAPACITY FUSES 

(rJJ .. :=tJ 
Type KTK - For usc on circuits as high a~ 100,000 
amps and sand filler surrounding a silver fuse nt 
600 volts or less, AC only. Glass fiber melamine tubes 
element. Amperes: 1/10.1/8,2/10,1/4,3/10, ]/2,3/4. 
1, 1-1/2, 2. 3. 4, 5, G, 8. 10, 12. 15. 20. 25, 30. Lot of 
10. Net $ [1.20. Lot 100. Net $94.00. 

13/32 X 1-1/2 inch FUSES 

FUSETRON FIBER TUBE FUSES 

(Um»»1J 
Dual-element slow-blowing type. 13/32" x 1-1/2" over
all. ]~use link opeL'atcs only on vcry high overloads or 
short circuits; thermal cutout fUnctions on low overloads 
(l'annot operate quickly on any overload, thus providing: 
longer time lag). Carry 110%, open at 13~% in 1 hour. 
123 and 250 volt sizes U /L Approved 

Buss N.t.F'~_ 
No. Amperes Volts Ten 100 

FNM 1/10, 15/100, 2/10, 3/10, 
4/10, 1/2, 6/10, 8/10, 1, 
1-1/8, 1·1/4, 1-4/10, 
1-6/10, 1-8/10, 2, 2-1/4, 
2-1/2,2-8/10.3-2/10, 
3-1/2,4,4-1/2,5, 

$4,00 $34.00 5-6/10,6-1/4,7,8,9,10 250 
FNM 12, 15 125 4.00 34.00 
FNM 20, 25, 30 32 4.00 34,00 

Same as series FNM above, except glass tube in~tead of 
fibre tube 

Buss Net Price For 

No. Amperes Volts Ten 100 

MDR 1/10, 13/100.2/10. ;Jill) 
4/10, 1/2. G/10, 8/10 230 4,50 38,00 

MDR 1,1/2,1-6/10 12;) 4.50 38,00 
MDR 2-1/2, 3, 3-2/10. 4, 3, 

6~1/4, 8, 10, 1."1, 20 32 3.80 32,00 
MDR 2.,), 30, 3:), 40 32 4.10 35.00 

13132 X 1-1/2 inch FUSES 

INDICATING FUSETRON FUSES 

Similar to F?o\}I types. Indicating pin extends from fuse 
when fuse hlo\V,~. esc in signal fuse block or HPC-C fuse
holder (larger than 10 amps units cannot oe used in 
lIPC-C) lJ/L Approved in 0-1.') amp sizt's 

Buss NetPrice For 

No, Amperes Ten 100 

FNA l/lI), 15/100, 2/10, 3/10,4/10, 
1/2, 6/10, 8/10, 1, 1-1/8, 
1-1/4,1-4/10,1-6/10,1-8/10, 
2, 2-1/4, 2-1/2, 2~8/10, 3, 
3-2/10,2-1/2, 4, 4·1/2, 5, 

$7.50 5-6/10. 6. 6-1/4, 7.8, 10 $62.00 
FNA 12, IS, 20, 25, 30 8,40 70.00 

TYPE C AND N FUSES, HOLDERS 

C, N 

:Matchcd glas~ fuses and fuseholders for specific size 
ranges. Type N fuses are dual-element time-delay or 
slow-blowing type. 0 to 1-1/4 amp sizes, 1/4" x 1-1/4"; 
1-3/10 to 7 amp sizes, 1/4" x 1-7/16". Type C fusf's are 
::lingle~el('ment Quick-blowing type. 0 to 3-1/2 amp sizes, 
1/1" x I-J/ll]"; 3-6/10 to 10 amp sizes, 1/4" x 1-1/4". 
Holders rated at 250 volt!;. 

TYPE N FUSES 

Holder ~:etpriceFor 

Amperes No. HN- Volts Fi~~-'100-

1/100, 1/32 o to 3/10 2:;0 $2.00 $33,00 
l/Ui, 1/10. 1.3/100, 

2/l0, J/4, 3/l0 o to 3/10 2S0 1.50 25,00 
4/10 3/IOto 1/2 250 1.50 25.00 
1/2 3/10 to 1/2 230 1.50 25,00 
6/10 1/2t03/4 2;30 1.50 25,00 
7/10,3/4 1/2t03/4 250 1.50 25,00 
8/10, I 3/4tol-I/4 230 1.50 25,00 
1-1/4 3/4 to 1·1/4 250 1.40 24,00 
1-6/10 1-3/10 to 123 1.40 24.00 
1·3/4 1-3/4 125 1.40 24.00 
2 1-3/4 to 2-1/2 12;) 1.40 24.00 
2·1/2 1-3/4 to 2-1/2 123 1.40 24.00 
2-8/10 2-1/2 to 3-1/2 12;') 1.40 24,00 
3-2/10 2-1/2 to 3·1/2 12.') 1.40 24.00 
3-1/2 2-1/2 to 3-1/2 125 1.40 24,00 
4 3-1/2 to 5 125 1,40 24,00 
5 3-1/2 to 5 125 1.40 24,00 
6-1/4 5 to 7 123 1,40 24.00 
7 5 to 7 125 1.40 24.00 

TYPE C FUSES 

Holder Net Price For 

Amperes No, HC- Volts Five 100 

1/32 0103/10 230 $2,15 $36.00 
1/16 0103/10 250 1.50 25,00 
1/8,3/16 0103/10 2GO 1.15 19,00 
1/4 0103/10 230 ,85 15,00 
3/10 0103/10 250 .85 15,00 
3/8 3/10101/2 2:50 .85 15.00 
1/2 3/10101/2 230 ,85 15,00 
3/4 1/2103/4 250 .85 15,00 
1 3/4101·1/4 2,')0 ,55 9.00 
1-1/4 3/4101·1/4 230 ,55 9.00 
1-1/2 1-1/4101-3/4 230 .55 9.00 
1-3/4 1-1/4101-3/4 2;)0 .55 9.00 
,> 1·3/4102-1/2 2.")0 ,55 9,00 
2-1/2 1-3/4102·1/2 2.')0 .55 9.00 

" 2-1/2103·1/2 250 .55 9,00 
:l-I/2 2-1/2103-1/2 250 ,60 10.00 
4 3-6/10105 2;)0 .60 10.00 
5 3-6/10105 230 ,60 10.00 
6 5 to 7 2,')0 .60 10.00 
7 5 to 7 250 .60 10,00 
8 710 10 2:30 .60 10.00 
10 710 10 250 .60 10,00 

Type He and Type HN Fuseholders--All sizes (specify). 
Ket fat 10 $2.00 Xet for 100 $17.00 

HIGH VOLTAGE FUSES 

Designed for protection of circuits up to 20 kW on DC 
and 30 kVo1 on AC 

Buss Net Price For 

No. Amperes Volts Ten 100 

HVA 3/8,1/2,3/4, 1, 1·1/2, 2 1000 $3,20 $26.00 
HVB 1/2,3/4, 1, 1-1/2, 2 2500 4.50 38,00 
HVl 1/16,1/8,1/4,3/8,1/2, 

~/4, 1, 1-1/2, 2 5000 8.10 68,00 
HVL 1/16, 1/8, 1/4, 3/8, 1/2, 

3/4, 1, 1·1/2, 2 10K 15.80 131.00 

eem!1973 See YELLOW SECTION for Local Sales and DIstributors' Offices Vo1.2·1007 



Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

buM§y~!!!,~r;MIMorn~~lYl~7s:turing div. 
fuses and holders 

SFE STANDARD FUSES 

Different amperages: are different lengths, making it 
impossible to oyer-fuse. Glass tube, 1/4" dia. Carry 
110%. open at 135% in 1 hour. Made to SAE specifiea
tions and r /L ApproYed 32 yolts or les~ 

Buss Length Net Price For 

No. Amperes In. ~'--ioo 

SFE ~ 3/8 $0.38 $6.50 
SFE 6 3/4 .38 6.50 
SFE 7·1/2,9 7/8 .38 6.50 
SFE 14 1-1/16 .38 6.50 
SFE 20 1-1/4 .38 6.50 
SFE 30 1-7/16 .38 6.50 

SIGNAL-INDICATING 
ALARM ACTIVATING TYPE UNIT 

HLT 
Holder 
GMT 
Fuse 

Takes only 1/4" x 1-15/3211" space, Color indicator. Rated 
300 V or less; 100% for 10 min.; open at 150% within 
5 min. 

Buss Amperes and Color Net Price For 
No. of Indicator Ten 100 

GMT 18/100*, 1/4t, 1/2*, 65/100§, 
3/4#,1<,1-1/31\, 2n, 3..,., 

$4,90 $41,00 500,7-1/24.10** 
HLT Holder, fits all GMT 5,30 44.00 

Color of I nd Icator: *Yellow; tviolet; tred; §black: 
#brown; • gray; A. white; norange; ..... blue; oogreen; 
4black-white; **red-white. 

FUSETRDN DUAL-ELEMENT FUSES 

Long time-lag prevents useless shut-downs caused by 
ordinary tuses opening on starting currents or other 
harmless overloads, yet protects against short-circuits. 
On normal installations will guard motors against burn
out trom overloads or single phasing. U /L Listed for 
motor running and circuit protection up to 2,')0 volts. 

Buss Net Price For 

...!'1o. Amperes -~'IOo 

FRN 1/10,15/100.2/10.3/10,4/10, 
1/2, 6/10,8/10,1, 1-1/8, 
1-1/4. 1-4/10. 1-6/10. 1-8/10. 
2, 2-1/4. 2-1/2. 2-8/10, 3-2/10, 
3-1/2, 4. 4-1/2, 5, 5-6/10. 

$5.40 $46.00 6-1/4,7,8,9 
10, 12, 15. 17-1/2, 20. 25, 30 5.10' 43.00 

FRN 35. 40, 45, 50, 60 9.40 78.00 

_F_R_N __ ~7~0,_8_0~._9~0,_1_0_0 _____________ ~~0 

BUSS ONE-TIME FUSES 

FAST ACTING FUSE 

(D)i~8 
Get same care in engineering and manufacture as other 
BUSS products. Each can be depended upon to operate 
as intended under all service conditions. Carry U /L 
label. For voltage up to 250. 

Buss 
No. Amp-eres 

NON 1, 3. 6, 10, 15, 20, 25, 30 
NON 35, 40, 45. 50. 60 

NON 70, 80, 90, 100 

Net Price ~or 

Ten J 100 

$1.50 IS13.00 
2.70 I 23.00 

Buss 
No. 

35A* 
35B* 
35B* 
35C* 
350* 
35E 
35F* 
35G* 
35H* 
35lt 
35Kt 
35Lt 
35Mt 
35Nt 
35Pt 
35R* 
35St 
35T* 

GRASSHDPPER FUSES 

Amperes 

1-1/3# 
1-1/3** 
2** 
2# 
1-1/3" 
3** 
1/2# 
3** 
5** 
1/2# 
1-1/3# 
2# 
3** 
5** 
3/4# 
18/100# 
1/4# 
65/100# 

Alarm activating and sig
nal indicating. Length: 
1-43/64", except 3:'iD 
(1-5/8"). 35E (1-63/64"), 

~_,low.Ll!g 1"JI11~ 
Amp Sec. 

_Netl'rl-!~ F~ 
Ten 100 

2 90 S3.50 $29.0,0 

2 90 3.50 29.00 

3 180 3.50 29.00 

3 180 3.50 29.00 

2 90 6.70 56.00 

4 300 3.70 31.00 

3/4 9 3.50 29.00 
4-1/2 300 3.50 29.00 

6-1/2 300 3.50 29.00 

3/4 90 4.80 40.00 

2 180 6.70 56.00 

3 180 6.70 56.00 
4-1/2 300 6.10 , 1.00 

6-1/2 300 6.10 ljl.OO 

1-1/8 90 4.50 37.00 
.270 90 4.50 37.00 
.375 90 4.80 40.00 
1.1 180 4.80 40.00 

Yolts: *90 or less. t160 or less. MountIng Screw. #No. 
10. **No. 6. 

TRDN RECTIFIER FUSES 

For Protection 01 Semiconductor Rectiflers a!1d 
Similar Applications 

Especially designed for protection ot semiconductor rec
tifiers, thyristors and other solid state devices. High 
interrupting capacity and very fast clearing to restrict 
let-through current and energy to very low values. Give 
safe short-circuit protection tor systems with fault cur~ 
rent to 200 kA at 600 volts or, less. Carry 100%, open 
at 1000 sees between 150% and 180% of rating; open 
within 1 sec at 250% ot rating. 

GBB SERIES 
Size, 1-1/411 length x 1/411" diameter. 

Buss 
No. Amperes 

GBB 1,1-1/4,2,3,4.5,6,7,8,9,10 
GBB 12, 15, 20, 25, 30 

KAA SERIES 

Max. Net 
Volts Each 

130 0.79 
65 .79 

Size, 1-1/211 length x 13/32" diameter. Also available up 
to 1000 amps; prices on request. 

KAA 1/2. 1, 2,3,4. G, 6, 7,8, 9. 10, 
1.08 12, 15, 20, 25, 30 130 

KAW SERIES 
Size, 1-1/2" length x 13/32H diameter. 

KAWI 1. 2, 3, 4. 5, 7. 8, 10, 12, 
15, 20. 25, SO 130 I 1.08 

KAB SERIES 
Size, 9/16" diameter x 211 length, values to 30 amps; 
1-7/32" diameter x 3-1/811" length. 70 amps to 200 amps. 
Also available up to SOO amps; prices: on request.. 

KAB 1/2, 1, 2, 3, 4, 5, 6. 7.8, 9, 10, 
12,15, 17-1/2, 20, 25, 30 

KAB 70,80,90, 100, 150,200 

KAC SERIES 

1.22 
6.16 

Size, 2-7/S'" length x 9/16" diameter. Also available 
up to 800 amps; prices on request. 

1, 2, 3, 4, 5, 6, 7, 8. 9, 10. 12, 
15,17-1/2.20,25,30 600 1.63 

BLOCKS FOR TRON RECTIFIER FUSES 

Buss No. For Fuse-)(o Base Size Net 
No. Poles Symbol Amp. In. Each 

4515 1 KAA 3/4 x 2-9/16 $0.68 
4525 2 or 1 to 30 1-5/16 x 2-9/16 1.30 
4535 3 KAW 2-1/16 x 2-9/16 1.91 _. 
4386 1 3/4x3-1/4 .98 
4287 2 KAB 1 to 30 2 x 3-1/2 1.91 
3959 3 3 x 3-1/2 2.98 

3556 1 1-1/2 x 3-1/8 2.17 
3521 3 KAB 10 to 100 5-23/32 x 3-1/8 6.50 

3595 1 1-1/4 x.3-1/2 1.58 
3528 2 KAC I to SO 2-1/2 x 3-1/2 3.15 
2795 3 3-1/2 x 3-1/2 4.73 

*GBB series - use any BUSS block for 1/4" x 1-1/4" 
tuse. 

BLDCKS FOR 1/4 X 1 inch FUSES 

No. 4520 - 1 pole, small bake
lite base, solder terminals. Spring 
bronze albaloy plated clips. Ba.se 
dimensions, .500 x 1.375 inches. Net Each $0.25 

No. 39'92 - 1 pole, small bake
lite hase, one piece solder ter
minals and spring bronze alba loy 
plated clips. Base dimensions, 
.500 x 1.375 inches. Net Each ... $0.30 

No. 2698 -1 pole, small bakelite 
base, 14 in. quick-connect ter
minals, spring bronze albaloy 
plated clips:, Base dimensions, 
.500 x 1.375 inches. 

No. 4399 - 1 pole, smal1 bakelite 
base, screw terminals. Spring 
bronze albaloy plated clips. Base 
dimensions, .500 x 1.375 inches. 

Net Each 

Net Each 

$0.31 

$0.35 

BLDCKS FOR 1/4 X 1-1/4 inch FUSES 

No. 44Q5 - 1 pole, small bakelite 
base, solder terminals. Spring 
bronze albaloy plated clips. Base 
dimensions, .500 x 1.625 inches. Net :Each 

~ 
~ 

$0.25 

No. 3998 - 1 pole, ·small bakelite 
base, one piece solder terminals 
and suring bronze albaloy plated 
clips. Base dimensions, .300 x 
1.625 inches. Net Earh .... ~0.25 
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BLOCKS FOR 1/4x1-1/4 inch FUSES (cont'd) 

G~ .f~ 
No. 4406 - 1 pole, small bakelite 
base, side solder terminals. 
Spring bronze albaloy plated 
clips. Base dimemiont'!, .500 x 
1.£i25 inches. 

No. 4408 - 2 pole, small bake
lite base, solder terminals. Spring 
hronze albaloy plated clips, Base 
dimensions, 1.000 x 1.625 inche!!. 

Net Each .. $0.25 

Net Each .... $0.41 

~ 
No. 2799 - 1 pole, small bake
lite base, 3/16 In. Qulck-connect 
terminals. Beryllium copper al
haloy plated clips. Base dimen-
sions, .500 x 1.625 inches. Net Each .... $0.48 

No. 2841 - 1 pole. small hake
lite base, 1/4 in. qUick-connect 
terminals. Spring bronze alba10y 
plated clips. Base dimensions, 
.300 x 1.625 inches. 

No. 2839 - 1 pole. small bake
Jite base, 1/4 in. qUick-connect 
terminals. Spring bronze albaloy 
plated cUps. Base dimensions, 
.500 x 1.623 inrhes. 

No. 2958 - 1 pole. small bake
lite base, screW side terminals. 
Spring bronze albaloy plated 
clips. Base dimensions. .500 x 
1. 625 inches. 

Net Each .... $0.31 

Net Each .... $0.31 

Net Each .... $0.37 

~ 
No. 4407 - 1 pole, small bake-
lite base, screw terminals. Spring 
bronze albaloy plated clips. Base 
dimensions, .500 x 1.632 inches. Net Each .. $0.35 

, 
No. 4512 - 1 pole. fp.ll bakelite 
base, screw terminals. Spring 
bronze albaloy plated clips. Base 
dimensions •. 750 x 2.1875 iurhes. Net Each .... $0.43 

SEC. 5100 • SWITCHES/FUSES/PROTECTIVE DEVICES 

BLOCKS FOR 1/4x1-1/4 inch FUSES (cont'd) 

No. 4532 - 3 pole. full bakelite 
hase. srl'ew terminals. Spring 
hronze alhaloy plated clips. Base 
dimenflions, 1.6875 x 2.1875 
inchcH. 

No. 4161 - 2 pole, full porcelain 
base with side barriers, screw 
terminals. Spring bronze albaloy 
plated dips. Base dimensiom, 
1.3125 x 2.2500 inches. 

Net Each .... $1.31 

Net ~;ach .... $1.01 

Buss No. Base Size* Net 
No. Poles In. Each 

3823-1 I 1/2 $0.22 
3823-2 2 1-1/8 .40 
3823-3 3 1-3/4 .62 
3823-4 4 2-3/8 .77 
3823-5 5 3 .95 
3823-6 6 3-5/8 1.12 
3823-7 7 4-1/4 1.27 
3823-8 8 4-7/8 1.43 
3823-9 9 !l-1/2 1.63 
3823-10 10 6-1/8 1.81 
3823-11 11 0-3/4 1.99 
3823-12 12 7-3/8 2.17 

-
BLOCKS FOR 13/32 X 1-1/2 Inch FUSES 

No. 4421 -1 pole. small bakelite 
hase. solder terminals. Beryllium 
copper silver plated clips. Base 
dimensions, .6250x2.3125 inches. 'Net Each .... $0.50 , 
No. 4515 - 1 pole, full bakelite 
base. screw terminals. Beryllium 
coppel" silver plated clips. Base 
dim€mtions, .7500 x 2.562;) iorhes. Net Each. .. $0.68 

, 
No. 2807 - 1 pole, molded phe-
nolie base with stde barriers. 
screw terminals. Spring bronze 
allJaloy plated clips. Base di-

.... $0:68 mensions, .859 x 3.000 inrhes. Net Each 

BLOCKS FOR 13/32 X 1-1(,2 inch FUSES (cont'd) 

No. 280fJ - 2 pole. molded phe
nolic base with side harriers, 
screw terminals. Spring bronze 
alba loy plated clip:!. Base Di
memions. 1.625 x 3.000 inches. 

Add-On Fuse Block - Each pole 
locks into each other. New poles 
can he added at any time. each 
has end harrier. 
No. 3742 Specify End Barrier 
Only. 
No. 3743 Specify One-Pole Only 
- Base dimensions •. 787 x2.562 
inches. Marking strip in 50 inch 
lengths. 

Net Each $1.12 

Net Each .... $0.14 

Net Each .... $1.01 

Net Each .... $0.45 

TRON FUSE CLIPS FOR P.C. BOAROS 

For *" diameter fuses - offel;' economical way ·to mount 
fuses on printed circuit boards. Clips with two tabs. 
especially bowed that snap in .;P.C. board to hold clip 
firmlY while being wane soldered. eliminates riveting. 
Clips available with end stops and Single tabs. 

BUSS No. Clip Clip Net 
No. Tabs Material Finish Each 

IA1310-05 I Beryllium Tin $0.12 
Copper 

IA0581-01 I Spring Bronze Alb~loy .12 
I A0581-05 1 Berylli1,lm Tin .12 

COPP<if 
IA1119-05 2 BeryllLum Silver .11 

Copper 
IA1119·10 2 Spring Bronze Albaloy .083 
IA1120-05 2 Beryllium Silver .09 

C()pper 
IA1120-10 2 Spring Bron:ze Albaloy .083 

BUSS FUSE CLIPS 

Buss For Dia Fuse Net 
No. Description In. Each 

3434 Insulated Twin C1ip 1/4 $0.19 
5.681-15 Clip l/~ .038 
5678-14 Clip and Terminal 1/4 .043 
4431 Clip Assembly 1/4 .11 
4432 Clip Assembly 1/4 .14 
56112-0 I Clip 1/4 _066 
5682-41 Clip 1/4 .034 
5682-44 Clip 1/4 .034 
4567 Clip Assembly 1/4 .11 
4583 Clip Assembly 1/4 .13 
5682-02 Clip 1/4 .• 066 
5672-11 Clip 9/32 .058 
5674-41 Clip 9/32 .058 
4560 Clip Assembly 9/32 .17 
4585 Clip Assembly 9/32 .25 
5674-01 Clip 9/32 .11 
5956-16 Clip 111/82 .058 
5960-61: Clip 13/32 .075 

• 5600-07 Clip 13/32 .17 
6960-63 Clip 13/32 .075 
4561 Clip Assembly ~3/32 .17 
4586 Clip Assembly JJl/32 .30 
5960-09 Clip 13/32 .17 

eem/1973 
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Vol. 2 ACTIVE COMPONENTS j CIRCUIT ASSEMBLIES j CONTROLS & DRIVES 

bussmann manufacturing div. 
University at Jefferson· St. Louis, Mo. 63107 • Tel: (314) 421-1740 

'BUSS FUSEHOLDERS 

Type HC and HN 

Series H J and H K 

Series HeM 

Series H Hand HI 

NON-INOICATING FOR 1/4 X 1 inch FUSES 

Buss Type *Fuse Current Net 
No. Mounting Voltage Capacity Each 

HOI In-line 2jO or less 15A $0.19 
HHI In-line 250 or less IGA .28 
HJM Panel 125 or less 30A .47 
HJM·CC Panel 125 or less 30A .47 
HJM·H Panel 125 or less SOA .50 
9969 Spring nut for panel mounting in-line hold(>r .,0'38 

LAMp·INDICATING FOR 1/4 X 1 inch FUSES 

Buss Net 
No, EMh 

HJL $2.03 

SHIELDED 
NON-INDICATING FOR 1/4 X 1 inch FUSES 

Buss 
No. 

HMS 

Buss 
No. 

HMR 

SHIELDED NON-INDICATING 
FOR 1/4 X 1-1/4 INCH FUSES 

Net 
Each 

$5.60 

Net 
Each 

'5.60 

SIGNAL ACTIVATING·LAMP INDICATING 
'FOR 114 X 1·1/4 inch INDICATING FUSES 

Buss Type *Fuse Current Net 
No. Mounting Voltage Capacity Each 

HKA Panel 125 or less 5A 54.40 

Corton Quontity lOon 011 Fuseholders 

Buss 
No. 

HGA 
HGA·C 
HGB 
HGB·C 
HKL 
HKL·X 
HKR 
HKT 
HKU 
HKX 

BUIS 
No. 

HLO 
5437 

Buss 
No. 

HCM 
HCM·H 
HOJ 
HHJ 
HKP 
H KP·CC 
HKP.H 
HLF 
HMB 
HMJ 
HRJ 
HTA 
9969 

Buss 
No. 

HCM 
HCM·H 

Type HLQ and HLR 

LAMP INDICATING 
FOR 1/4 X 1-1/4 inch FUSES 

Type *Fuse Current 
Mounting Voltage Capacity 

Panel 10:) to 250 30A 
Panel 100 to 250 30A 
Panel 100 to 250 30A 
Panel 100 to 250 30A 
Panel 100 to 250 20A 
Panel 100 to 250 2DA 
Panel 24 to 32 2DA 
Panel 10 to 14 20A 
Panel 4 to 6 20A 
Panel 24 to 32 2DA 

VISUAL INDICATING 
FOR 1/4 X 1·1/4 inc'" FUSES 

Type I *Fuse I Current 
Mounting I Voltage Capacity 

Panel I 125 or less I SOA 
ICnob assembly for HLD holder 

NON-INDICATING 
FOR 1/4 X 1·1/4 inch FUSES 

Type *Fuse Current 
Mounting Voltage Capacity 

Panel 250 or less lSA 
Panel 250 or less lSA 
In-line 250 or less 15A 
In-line 250 or less 15A 
Panel 250 or less BOA 
Panel 250 or less 30A 
Panel 250 or less 3DA 
Panel 250 or less 30A 
Panel 250 or less 30A 

HDJ holder w/SFE 20 fuse & wire leads 
HHJ holder \"jSFE 20 fuse & wire leads 

Panel I 250 or less I 15A 
Spring nut (or 

Danel mounting in-line holders 

NON-INDICATING 
FOR 9/32 X 1-1/4 inch FUSES 

Type *Fuse Current 
Mounting Voltage Capacity 

Par.el 250 or less lSA 
Panel 250 or less lSA 

Type HGC 

Type H M Rand HMS 
Y ;; ~ .. 8 . . .. ~ (FHLI2U) 

. (~[. ¥~ 

Net 
Each 

$4.41 
4.85 
3.75 
4.13 
2.06 
2.03 
3.28 
3.28 
3.28 
3.28 

Net 
Each 

$0.53 
.28 

Net 
Each 

$0.70 
.74 
.19 
.28 
.47 
.47 
.50 
.47 
.47 
.38 
.47 
.47 

.038 

Net 
Each 

$0.70 
.74 

Type HGA-C 
(FHLIOU) 

.~" 
Type HGB·C 
(FHLlIU) 

*VOLTAGE' On lamp indicatmg holders shows operat
ing range for lamp indication, On non-indicating holder~ 
shows maximum voltage of fuses commercially available 
that will fit holders. 

Buss 
No. 

HPC·L 

Buss 
No. 

HPC 
HPC·O 

Buss 
No. 

HPC·C 

Buss 
No. 

HGC 

NON·INDICATING 
FOR 13/32 X 1·3/8 inch FUSES 

NON-INDICATING 
FOR 13/32 X 1-1/2 inch FUSES 

Type *Fuse Current 
Mounting Voltage Capacity 

Panel 250 or less 3DA 
Panel 250 or less 3DA 

VISUAL INDICATING 
FOR 13/32 X 1-1/2 inch FUSES 

LAMP INDICATING 
FOR 13/32 X 1-1/2 inch FUSES 

OTHER STANDARD AND SPECIAL 
FUSES, BLOCKS AND HOLDERS 

Net 
Each 

$0.75 

Net 
Each 

$0.75 
1.52 

Net 
Each 

$0.94 

Net 
Each 

$4.70 

If the (uses, fuse blocks and holders shown do not 
fit your requirements ask for information on other 
types. Fuses and fuse mountings to meet JAN and 
Military specifications also available, If you have a 
special problem in protection, send description or 
sketch giving number of circuits, type of fuse, 
terminals, etc., desired. We welcome such inquiries, 
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SEC. 5100 0 SWITCHES/FUSES/PROTECTIVE DEVICES 

bYt~t~.m ~t~Ul. 63r;p.cu;ud~o ctu r in 9 d iv. 
military fuses and holders 

BUSS FUSES LISTED UNDER MIL·F-1S160D 
Suffix S on Military type designation (e.g .• FOIA2:l0Vl/ 
fiOOA-S) indicates silver platinu: if sill-"er plating is not 
required, omit (e.g., FOIA250Vl/iiOOA). 

Military 
Type DeSignation 

F03B250VI/4A·S 

Military Nearest Price 
Type Designation Buss Equiv. Each 

FOIA2S0VI/SOOA S AGXI/;;OO 11.43" 
FOIA2S0V I /200A-S AGXI/200 .62* 
FOI A2S0VI / 100A-S AGXI/100 .53* 
FOI A2S0V I /32A-S AGX1/32 .45* 
FOIA2S0VI/16A-S AGX1/16 .30* 
FOIA250VI/8A-S AGX1/S .23' 
FOIA250VI/4A-S AGXI/4 .14* 
FOIA250V3/8A-S AGX3/8 .096* 
FOIA250VI/2A-S AGXI/2 .090" 
FOIAI2SV3/4A-S AGX3/4 .090' 
FOIAI2SVIA-S AGX1 .096* 
FOIAI2SV-I/2A-S AGX1-1/2 .096* 
FOIAI2SV2A-S AGX2 .096* 
F02A2S0V I / 100A-S AG01/100 .53* 
F02A2S0V I /32A-S AG01/32 .45* 
F02A2S0V I / 16A-S AG01/1S .23* 
F02A2S0V' . AG01/S .2"3* 
F02A2S0V I /4A-S _1OCI/4 .14* 
F02A2S0V3/8A·S AG03/S .14* 
F02A2S0V I /2A-S AG01/2 .14* 
F02A2S0V3/4A-S AG03/4 .14* 
F02A2S0V I A-S AG01 .096* 
F02A2S0V I-I 12A-S ,\GCI-1/2 .096* 
F02A2S0V2A-S AGL"2 .096* 
F02A2S0V3A-S AGC3 .096* 
F02A2S0V4A-S MTH4 .11* 
F02A2S0VSA-S MTH5 .11* 
F02A2S0V6A-S MTH6 .11* 
F02AI2SVIOA-S GLlI10 .17" 
F02A32V ISA-S AGC15 .075* 
F02A32V20A-S AGC20 .075· 
F02B2S0V I / I 00A-5 MDLI/100 .40* 
F02B2S0VI/32A-S MDLI/32 .40* 
F02B250V I / 16A-S MDL1/16 .30.* 
F02B2S0VI/8A·S MDL1/S .30* 
F02B250VI/4A-S MDLI/4 .30.* 
F02B2S0V3/8A-S MDL3/S .30*' 
F02B2S0VI/2A-S MDLI/2 .30* 
F02B2S0V3/4A-S MDL3/4 .30*' 
F02B2S0VI A-S MDL1 .30* 
F02B250V I-I /2A.S MDX1-1/2 .32* 
F02B250V2A·S MDX2I .32* 
F02B 12SV3A·S MDX3 .2,.q* 
F02B 12SVSA·S MDX5 .23* 
F02B32VSA·S MDL8 .23* 
F02B32VIOA-S MDLIO .23" 
F02B32VISA-S MDI~15 .23*" 
F02B32V20A·S MDL20 .23* 
F03A2S0VIA·S ABCI .19* 
F03A2S0V3A-S ABC3 .19* 
F03A2S0VSA-S ABC5 .16* 
F03A250V8A·S ABC8 .16* 
F03A250V IOA-S ABL"lO .16* 
F03A2S0VI2A·S ABC12 .19* 
F03A250V 15A·S ABCl5 .19* 
F03A 125V20A-S ABC20 .19* 
F03A125V30A·S ABC30 .25* 
F03B2S0VI / IOOA.S MDA1/100 .49* 
F03B250V I /32A·S MDA1/32 .49* 
F03B250V I /16A-S MDAI/IS .41* 
F03B2S0VI/8A-S MDAI/S .41* 
F03B250V 1.1/ 100A-S MDA15/100 .41* 
F03B2S0V3/IOA_S MDA3/1S .41* 

F03B250V3/8A·S 
F03B2S0V 1/2A·S 
F03B2S0V3/4A·S 
F03B2S0V I A-S 
FO'3BI25V3A-S 
F03BI25VSA·S 
F03B 12SVSA·S 
F03BI25VIOA-S 
F03R125V12A·S 
F03B 125V 15A·S 
F03B 125V20A-S 
F03BI25V30A-S 
FOSA32VIOA-S 
F05A32V15A·S 
F05A32V20A·S 
FOSA32V25A-S 
F05A32V30A-S 
F05B32VIOA·S 
F05B32V15A·S 
FOSB32V20A·S 
F05B32V25A·S 
FOSB32V30A·S 
F06A250VIA-S 
F06A250V2A-S 
F06A250V3A-S 
F06A2S0V5A-S 
F06A250V IOA·S 
F06A250VI5A-S 
F07A250VIA·S 
F07A250V2A·S 
F07A250V3A·S 
F07A32VSA·S 
F07A32VIOA·S 
F07A32VISA·S 
F07A32V20A-S 
F07A32V30A·S 
F07BI25VIA·S 
F07B125V2A·S 
F07B125V3A·S 
F07B32V5A-S 
F07BB2VIOA-S 
F07B32V 15A-S 
F07B32V20A·S 
F07B32V30A-S 
F09A250VIA·S 
F09A250V2A·S 
F09A250V3A.S 
F09A250V3·1/2A-S 
F09A250VSA-S 
F09A250V6A-S 
F09A250V6·1/4A·S 
F09A250V7A-S 
F09A250V8A-S 
F09A250V IOA·S 
F09A250V IOA·S 
F09A250V20A-S 
F09A250V25A·S 
F09A250V30A·S 
F09B250V I / 10A·S 
F09B250VI5/100A-S 
F09B2S0V2/IOA-S 
F09B250V3/IOA·S 
F09B2S0V4/IOA·S 
F09B2S0VI/ZA-S 
F09B2S0V6/1OA-S 
F09B2S0V8/IOA·S 
F09B2S0VIA·S 

INSTRUMENT TYPE FUSES LISTED UNDER MIL·F-23419A, 
DATED 19 DEC. 1966 

Type Nearest Buss Price 
Part No. Designation Equivalent Each 

M23419/1·001 FMOI 1/200A GMU 1/200A $0.95 
M23419/1·002 FMOII/IOOA GMU 1/100A .95 
M23419/1·006 FMOI 1/64A GBU 1/64A .9.1 
M23419/1·004 FMOI 1/32A GMU 1/32A .95 
M23419/1·OO5 FMOI 1/16A GMU 1/16A .9S 
M23419 1-006 FMOI I/IOA GMU I/IOA .73 
M23419/1·007 FMOI 1/8A GMU l/BA .73 
M23419/1·00B FMOI 2/IOA GMU 2/IOA .73 
M23419/1·009 FMOI 1/4A GMU 1/4A .73 
M23419/1·0IO FMOI 3/IOA GMU3/1OA .73 
M23419/1·01I FMOI4/IOA GMU 4/10A .73 
M23419/1·012 FMOI 1/2A GMU 1/2A .73 
M23419/I·OI3 FMOI6/IOA GMU 6/IOA .73 
M23419/1-014 FMOI 3/4A GMU 3/4A .73 
M23419/1·0IS FMOIIA GMUIA .73 
M23419/1·016 FMOI 1-1/2A GMU 1-1/2A .73 
M23419/1·017 FMOl2A GMU2A .73 
M23419/1-018 FMOI 3A GMU3A .73 
M23419/I·OI9 FMOl4A GMU4A .73 
M23419/1·020 FMOI SA GMU5A .73 

FM03 listed under MIL·F·23419A. 1/100 to 25 amps. 

OTHER BUSS MIL FUSES AND BLOCKS 

Fuses to MIL·F·15160D also avid lab Ie in style.: 

FIOA FISA F20B F27A F36B F39B F62C 
FilA Fl6B F21A F2SA F3TA F40A F63C 
Fl4A FI9A F21B F29A F37B F40B F64C 
FI4B Fl9B F22A F30A F3SA F50A FS5C 
F15B F20A F22B F36A F39A F61C F66C 

Fuse Blocks 10 MIL·F·21346. Aircraft Limiblrs 10 MIL·F·5372C and Aircraft Blocks 
10 MIL· F ·5372C are also available. 

Nearest Price 
Buss Equiv. Each 

MDAI/4 $0.41* 
MDA3/8 .41* 
MDAI/2 .41* 
MDA3/4 .41* 
MDAI .41* 
MDA3 .SO* 
MDA5 .30* 
MDA8 .30* 
MDAIO .30* 
MDAI2 .30* 
MDA15 .30* 
MDA20 .30* 
MDA30 .30" 
AGS10 .12* 
AGSl5 .12* 
AGS20 .12* 
AGS2;; .12* 
AGS30 .12* 
MDMIO .30* 
MDM1,; .SO· 
MDM20 .30· 
MDM25 .30* 
MDM30 .30· 
ABS1 .30* 
ABS2 .30* 
ABS3 .30* 
ABS5 .28* 
ABSIO .28* 
ABS15 .2S* 
AGUl .17* 
AGU2 .17* 
AGU3 .17* 
AGU;j .17* 
AGUlO .17* 
AGTJHi .17* 
AGU20 .17* 
AGU30 .17* 
MDR1 .45* 
MDR2 .45* 
lIDR3 .38* 
MDR5 .38* 
MDRIO .38* 
MDR15 .3S" 
MDR20 .38* 
MDR30 .41* 
BANI .17 
BAN2 .17 
BANS .17 
BAN3-1/2 .17 
BAN5 .17 
BANS .17 
BAN6-1/4 .17 
BAN7 .17 
BANS .17 
BANIO .17 
BANI5 .17 
BAN20 .17 
BAN2S .17 
BAN30 .17 
FNMI/IO .40 
FNM15/100 .40 
FNM2/10 .40 
FNM3/10 .40 
FNM4/10 .40 
FNM1/2 .40 
FNM6/10 .40 
FNMS/IO .40 
FNM1 .40 

Military Nearest Price 
Type Designation Buss Equiv. Each 

F09B250V 1·1 /4A·S Fl\.U-I/4 $0.40 
F09B250V 1·6/ IQA-S FNl\fl-6/10 .40 
F09B2S0V2A·S l1'NM2 .40 
F09B250V2-1/2A·S FNM2-1/2 .40 
F09B2S0V3-2/IOA·S FNM3-2/10 .40 
F09B250V4A·S FNM4 .40 
F09B250VSA-S FNM5 .40 
F09B250V6-1/4A·S FNMS-1/4 .40 
F09B250V8A-S FNMS .40 
F09B250V 10A·S FNMIO .40 
F09BI2SVI5A·S FNM15 .40 
F09B32V20A-S FNM20 .40 
F09B32V25A-S FNM25 .40 
F09B32V30A·S FNM30 .40 
FISA2S0VIA·S NFAI .19 
F15A250V3A·S NFA3 .19 
F ISA250V6A-S NFAS .19 
FISA250VIOA·S NFA10 .19 
FISA250VI5A·S NFA15 .19 
F 15A250V20A·S NFA20 .19 
F 15A250V25A-S NFA25 .19 
F ISA250V30A.S NFA30 .19 
FISB250VIA-S FRNI .54 
FI5B250V 1·1 / 10A·S FRN1·6/10 .54 
F 15B250V2A-S FRN2 .54 
FISB250V2·1/2A·S FRN2-1/2 .54 
F 15B250V 1·6/ 10A·S FRN3-2/10 .54 
F15B250V4A·S FRN4 .54 
FISB250VSA-S FRNS .54 
F ISB250V6-1 /4A·S FRN6-1/4 .S4 
F 15B250V8A-S FRNS . .14 
FISB250VIOA·S FRNIO .51 
FISB2S0VI2A-S FRNI2 .51 
FI5B2S0VI5A·S FRNI5 .51 
F ISB250V20A·S FRN20 .51 
F 15 B2S0V25A-S FRN25 .51 
F15B250V30A·S FRN30 .51 
F60C500V I /SA·S KLMI/S .90 
F60C500VI/4A·S KL~n/4 .90 
F60C500V3/8A·S KLM3/S .90 
FOOC'OOV I /2A·S KLMI/2 .90 
F6GC500V3/4A·S KLM3/4 .90 
F6GC500VIA·S KLM1 .90 
F6GC500V3A·S KLM3 .90 

~~gggmt~· KLM6 .90 
KLMS .90 

F60C500VIOA·!; KLMIO .90 
FOOC500VI5A·S KLMll) .90 
F60CSOOV20A-S KLM20 .90 
F60C500V25A·S KLM2C, .90 
F6GCSOOV30A·S KLM30 .90 

* Add $9.00 Stamping Charge and a mimmum $6.00 
per thounnd Silver Plating Charge per item. 

FUSE CLIPS LISTED MIL·F·21346 
DATED 24 APRIL 19S8 

FC21AN 
FC21BN 
FC21CN 
FC22AN 
FC22CN 

56S2-11 
5674-10 
5960-23 
567S-0~ 
5623-11 

$0.068 
.11 
.17 
.11 
.26 

I BUSS FUSEHOLDERS LISTED UNDER MIL-F-19207B, 
DATED 31 AUG. 1966 

1<~xtra("tor post blown fuse indicating and non-indicating types. 

Buss and Military Electrical Price Each. Lots 0-1 
Type Designation Rating 1·99 100·499 SOO·999 

FHLIOU 30A. 90-250V $4.10 S3.56t -
FHLIIU 30A. 90-250V 3.30 2.7St -
FHLI2U 30A. 90-500V 3.75 3.25t -
FHLI7GI 20A. 90-250V 2.12 I.S3 $1.S2 
FHLIBGI·I 20A. 12-22V 3.24 2.79 2.33 
FHLI8GI·2 20A.23-33V 3.24 2.79 2.33 
FHLISGI·3 20A.34-45V 3.24 2.79 2.33 
FHLI8GI·4 20A.46-60V 3.24 2.79 2.33 
FHLISGI-5 20A.61·S0V 3.24 2.79 2.33 
FHLISGI·6 2M. SI-90V 3.24 2.79 2.33 
FHLI8GI·7 20A.2.S·4V 3.24 2.79 2.33 
FHLISGI·8 20A.5-TV 3.24 2.79 2.33 
FHLI8GI·9 20A. S-12V 3.24 2.79 2.33 
FHNI9G 15A.250V 1.02 .S8 .74 
FHL22W 20A.250V 1.46 1.26 1.06 
FHN23W 30A.250V 1.74 1.49 1.25 
FHN26GI 30A.250V .SO .69 • .17 
FHL29G·1 30A.12-22V 5.38 4.6St -
FHL29G·2 30A.23-33V S.38 4.68t -
FHL29G·3 30A.84-45V 5.38 4.68t -
FHL29G·4 30A.46-60V S.3S 4.68t -
FHL29G·5 30A.61-S0V .1.38 4.68t -
FHL29G·6 30A. Bl-90V S.38 4068i' -
FHL30G·1 30A.12-22V 5.55 4.63t -
FHL30G·2 30A.23-33V 5.55 4.63t -
FHL30G·3 30A.34-45V 5.55 4.63t -
FHL30G·4 30A.46-60V 5.55 4.63t -
FHL30G·5 30A.61-BOV S.55 4.63t -
FHL30G·8 30A. Sl-90V S.5S 4.63t -
FHN31GI 5A.250V 1.00. .S5 .68 
FHN42W 5A.125V 1.07 .. 89 .71 

tLots 100 UP. 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2 0 1011 



Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

CTS CORPORATIONEIWRT.I •• ~. Rotary 
Selector Switches 

WHY ENGINEERS SPECIFY CTS ROTARY SWITCHES 

eTS Reliability: The heart of selector switch reliability is the wafer. CTS 
oilers three wafer c(;mstructlons with uniquely reliable characteristics: 
The CTS SELECTOR SWITCH 212 WAFER is of a molded, glass alkyd, rlvet
free construction which will not break if dropped or jarred. The one-piece 
molded deSign eliminates mechanical shifting of stator circuitry and termi
nals and allows the construction of more compact switches. Automated 
manufacture provides unprecedented uniformity. In each production run, all 
switches are identical, terminal placement is exact and permanent -the 
result is trouble-free assembly into your circuit. The CTS 216 WAFER 
employs the more conventional "clip" terminals but utilizes unbreakable 
glass reinforced alkyd for both the rotor and stator. The precision molded 
stator incorporates strut spacers to evenly space the wafers. An integral 
molded rib design eliminates radial shifting of contacts and Insures 
increased circuit path insulation. The CTS 223 WAFER features a more 
compact switch construction. Designed along conventional lines, the 223 
wafer can also incorporate back to back clip terminals. The rotor is of a 
molded Lexan material; the stator is made of molded, glass filled diallyl 
phthalate. Tight quality control on both wafers and detents from the raw 
material stage through final assembly and packaging assures you of the fine 
quality and reliability associated with all CTS products; 

WAFERS 

MOLDED GLASS ALKYD 
INSULATION WON'T BREAK 
EVEN IF DROPPED 

I PIECE MOLDED 
CONSTRUCTION 

DETENTS 

eTS Design Flexibility: CTS selector switches provide thousands of varia
tions of shorting and non-shorting circuitry including mixed shorting and 
non-shorting circuit combinations within the same pole. Design flexibility is 
further enhanced by a wide selectiqn of Index assemblies, three wafer 
constructions (CTS 212 and 216 wafer constructions can be Intermixed on 
the same switch) and attachable CTS manufactured AC power switches and 
variable resistors. CTS truly offers a one-source supply for the complete 
switch package. 

eTS Military Switches: CTS types 211, 212 and 215 are available to meet 
the requirements of MIL-S-3786C, Style' SR03/D. CTS type 223 will meet 
performance specifications of MIL-S-3786C, Style SR05. 

eTS Switches are Made to Your Exact Specifications: All orders received for 
CTS selector switches are handled Individually and are custom manufac
tur~d to your exact specifications. The majority of applications can be met 
with switches which are custom designed from parts shown in this catalog, 
giving you the advantages of lower cost and faster delivery. 
On speCial applications our engineering stall is at your disposal for 
designing the best and most economical switch to meet your exact 
reauirements. 

PRECISION MOLDED 
GLASS ALKYD STATOR 
AND ROTOR 

INCREASED CIRCUIT 
PATH INSULATION 
DUE TO RIB DESIGN 

STATOR CONTACTS 
TI ER MOUNTED 

TOTAL ANGULAR 
ACCURACY OF STATOR 
CONTACTS DUE TO 
TAPER RIB DESIGN 

COMPATI BlE WITH crs 
212 WAFER 

216 WAFER 

INTEGRAL MOLDED 
ROTOR CONTACTS 
ELIMINATE RADIAL 
SHIFTING 

CONTROllED FLOAT 

I NTEGRAl MOLDED 
STRUT SPACERS 

Adjustable stops available on all detents except Types 222 & 227 

STAR WHEEL DETENT Data Order HILL AND VALLEY DETENT 
fype 211 

HIGHEST QUALITY • 
POSITIVE FEEL. 250,· 
000 CYCLE LIFE. FREE 
FROM END AND SIDE 
THRUST. HIGH 
~~Ig~bt-tz~ TORQUE 

Description 

J1!a" diameter rotary wafer switch 
with star wheel detent 

ll/a" diameter rotary wafer switch 
with hill and valley detent 

1'18" diameter rotary wafer switch 
with double ball detent 

1'14" diameter rotary wafer switch 
with hill and valley detent 

Series Sheet 

2ll 4001 

212 4001 

215 4001 

216 4001 

Form Jype 212 
LOW COST. DESIGNED 
FOR HOME ENTER· 

Keene TAINMENT AND LOW 
COST INSTRUMENT 
APPLICATIONS • 25,· 

EI khart' 000 CYCLE LI FE • 
SWITCHING TORQUE 

Keene 20-4B" OZ. 

Keene 

DIE CAST DETENT 
1'14" diameter rotary wafer switch 
with star wheel index 217 4001 Keene DOUBLE BALL DETENT 

fype 222 
LOWEST COST OF ALL 
DETENTS. LOW COST 
STAKED CONSTRUC· 
TION • AVAILABLE FOR 
1 AND 2 WAFER 
SWITCHES. 20,000 
CYCLE LIFE. SWITCH· 
ING TORQUE 20".,..-40" 
OZ. ' 

1'14" diameter rotary wafer switch 
with double ball detent 218 4001 Keene 

fype 215 

1'Ia" diameter rotary wafer switch 
with die cast detent 222 4001 Elkhart 

I" diameter rotary wafer switch 
with double ball detent 223 4223 Keene 

1'14" diameter rotary wafer switch 
with die cast detent 226 4001 Canada 

ll/a" diameter rotary wafer switch 
with new enclosed die cast detent 227 4227 Elkhart 

"West of ,the Mississippi River,excludlng Mlnnesota,orde(.from cis Ke,ene, 

DESIGNED PRIMARILY 
FOR INSTRUMENT 
MARKET. HIGH &UAL. 
ITY • CRISP FE L • 
25,000 CYCLE LIFE • 
~~19HJ~.G TORQUE 6 

ORDERING INFORMATION: Place orders ~t locations shown above, using the following addresses: 
CTS Df Elkhart Div., 1142 W. Beardsley Ave., Elkhart, Indiana 46514 • Telephone 219-523-0210 • TWX 810-294-2256 
CTS Keene, Inc., P.O. Box 1977, Paso Robles, Calif. 93446 • Telephone 805-238-0350 • TWX 510-842-1085 
In Canada, order from: ' 
CTS Df Canada, Ltd., 80 Thomas Street. Streetsville, Ontario, Canada. Telephone 416-826~1141 

Vol.2·1012 CATALOG PAGES: (Vol.1·301 to 1·972) (VoI.2·301 to 2·1196) (VoI.3·301 to 3·1420) eem/1973 



SEC. 5100 • SWITCHES/ FUSES/ PROTECTIVE DEVICES 

Toggle, Rocker, Pushbutton Switches 
Paddle Handle Switches 

The Switch is on to C & K 
C & K produces the widest possible variety of switch com
binations to meet every requirement. Toggles, Rockers, Paddle 
Handle, Pushbutton. Miniature, subminiature and micromini
ature sizes are available in many circuit/position configura
tions. This catalog highlights the flexibility possible in switch 
design with C & K units. Dimensions are given for many 
popular styles. If you do not find what you are looking for 
contact the factory or {)ur local reps and distributors. Remem-

Price Lists 
F.O.B. Watertown, Mass. Prices subject to change without notice. 

Toggle, Rocker, Paddle Handle Switches 
INDUSTRIAL NET PRICE SCHEDULE 

UL No. Model Number 1-24 Each 25-99 Each 100-499 Each 
Switch Units 

7101 $1.50 $1.00 $0.88 Ull 
7103 to 7109 1.77 1.18 1.06 U13-U19 
7201 1.95 1.30 1.18 U21 
7203 to 7209 2.32 1.55 1.39 U23·U29 
7211 2.60 1.73 1.56 U211 
7213 2.87 1.92 1.72 U213 
7215 2.87 1.92 1.72 U215 
7301 3.50 2.34 2.12 U3i 
7303 to 7309 3.78 2.52 2.28 U33·U39 
7401 4.41 2.88 2.67 U41 
7403 to 7409 4.86 3.29 2.93 U43·U49# 
7411 6.27 3.92 3.78 U411 
7413 6.27 3.92 3.78 U413 
7415 6.27 3.92 3.78 U415 

ber most of the switches listed here are available through 
our wide network of distributors (DIAL EEM 800-645-9200 
for toll-free information on the sales outlet nearest you). 
Quality, craftsmanship, and care make each C & K switch a 
precision component. Most switch models are available with 
UL listing. And every switch is made in America. That's why 
the switch is on to C & K. 

Pushbutton Switches 
Momentary 
Switches 

Poles & 
Model No. Ul No. Throw 

8121 U811 SPOT 

I 
8221 U821 OPOT 
8121R None SPOT 
8121R·2 None SPOT 
8121V None SPST(N.O.} 

INDUSTRIAL NET PRICE SCHEDULE 
1-24 25·99 100·499 
Each Each Each 

$2.55 $1.70 $1.52 
3.45 2.30 2.06 
3.05 2.20 2.15 
3.05 2.20 2.15 
3.05 2.20 2.15 

OPTions - Suff.x 
.. Add Option Pnces to SWltch.Un.t Price # U47 not available Options 

Toggles 
L1. l2 No Charge No Charge No Charge 
M, S, l No Charge No Charge No Charge 
l3 0.10 0.10 0.10 
p. PI 0.50 0.50 0.50 
T 0.75 0.75 0.75 

lever lock 
K 1.25 1.00 0.80 

Rocker 
n 0.35 0.35 0.35 

Paddle 
J2 0.35 0.35 0.35 

Rocker 
J3 0.35 0.35 0.35 

Paddle 
J4 0.35 0.35 0.35 

large Rocker 
no 0.35 0.35 0.35 

Snap·ln Rocker 
J50 0.35 0.35 0.35 

Snap·ln Paddle 
J60 0.35 0.35 0.35 

Bushings 
y, O,H, U No Charge No Charge No Charge 
VI 0.50 0.50 0.50 
CKW 0.35 0.35 0.35 

Pinning 
P 0.50 0.50 0.50 

Terminations 
Z No Charge No Charge No Charge 
C, W, W1,Z3 0.10 0.10 0.10 

Per Pole Per Pole Per Pole 
R, R·2 orVW 1.20 1.15 
(7101 only} 
R, R·2 orVW 1.33 1.27 
(7103 to 7109) 
A 0.35 0.35 0.35 
(all SPOT, OPOn 
AV, AV·2 0.35 0.35 0.35 
(all models) 

Materials 
B,Q No Charge No Charge No Charge 
G, 0.25 0.25 0.25 

Per Pole Per Pole Per Pole 
WG 0.75 0.75 0.75 

Per Pole Per Pole Per Pole 
WQ 0.50 0.50 0.50 

Per Pole Per Pole Per Pole 
Seal 

E 0.10 0.10 0.10 
Per Pole Per Pole Per Pole 

I 0.25 0.25 0.25 
Per Pole Per Pole Per Pole 

Bezels 
7645 0.35 0.35 0.35 
for H, J2 
7810 0.50 0.50 0.50 
for HO 

Suffix 

C 
I 

Subminiature 
Switches 

Model No. 

8531 
8532 
8533 
8534 

All Models are Ul listed 

Options 

Suffix 

*0 
G 
C 
E 

* Option B not UL listed 

Microminiature 
Switches 

Model No. 

*8631 
*8632 
8633 

I 
I i 

INDUSTRIAL NET PRICE SCHEDULE 
1·999 Each per Pole 1000 or More Each per Pole 

$.10 

I 
$.10 

.25 .20 

INDUSTRIAL NET PRICE SCHEDULE 
1·24 Each 25·99 Each 100-499 Each 

$.90 $.60 $.53 
.90 .60 .53 
.90 .60 .53 
.90 .60 .53 

INDUSTRIAL NET PRICE SCHEDULE 
1·999 Each 1000 or More Each 

No Charge No Charge 
$.25 $.20 

.10 .10 

.10 .10 

INDUSTRIAL NET PRICE SCHEDULE 
1·24 Each 25·99 Each 100-499 Each 

$1.15 

1 

$.77 

I· 

$.67 
1.30 .86 .77 
1.60 1.06 .94 

+ Models 8631 and 8632 are Ul listed 

Options 

INDUSTRIAL NET PRICE SCHEDULE 
Suffix 1-999 Each 1000 or More Each 

to No Charge 

I 
No Charge 

G $.25 $.20 
E .10 .10 

t Option B not Ul listed 

C & K COMPONENTS, INC. FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645·9200 (IN N. Y. STATE CALL COLLECT (516) 294·0990) 

103 MORSE STREET {WATERTOWN, MASS. 02172/ (617) 926-0800/ TWX: 710-327-0460 
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ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

T oggle, Rocker, 
Paddle Handle Switches 

How to select the right switch 
Because there are so many combinations possible with the 
switches offered by C & K this catalog has been designed to 
enable you to identify the best one for your application. The 
table below is constructed so that you can generate the 
correct order number based on the essential characteristics 
of the desired switch. 

General Specifications 
Contact Ratings: Coin Silver Contacts - 5 amps resistive load @ 120 VAC or 
28 VDC, or 2 amps @ 250 VAC. 
Brass contacts with gold over nickel plate - 0.4 volt·amps @ 20 V Max. 
(AC or DC). 
Coin Silver Contacts with gold over nickel, plate -5 amps resistive load @ 
120 VAC or 28 VDC, or 2 amps @ 250 VAC - and O.4volt·amps Max. @ 20 V 
Max. (AC or DC). . . . . 
Electric Life: 100,000 make·and·break cycles minimum on all models ending In 
01 only; all other models 40,000 cycles. 
Initial Contact Resistance For Silver: 10 milliohms max. @ 2·4 VDC, 1 amp. 
Insulation Resistance: 1,000 megohms minimum. 
Dielectric Strength: 1,000 volts rms @ sea level. 

Materials and Finishes 
Case Material: General purpose phenolic or melamine. 
Operating lever: Bright chrome·plated brass. 
Mounting Bushing: Cadmium wlclear chromate over brass. 
Housing: Stainless steel. 
Standard Hardware Supplied: 2 hex mounting nuts; 1 internal tooth lockwasher; 
1 locking ring. 
See page 9 for hardware, panel layouts and mounting information. 

SWITCHING FUNCTION 

TOGGLE ACTION 

FlaUed Toggle 

05, 08, and 09 action 
similar to 07 except 
shorting contact 
configuration different. 

C&K SWITCHES - MADE IN AMERICA 

SELECTION GUIDE 
Ordering Number Construction 

Paddle Handle 

Model .. .. KEYWA~/ 

~ UL 
Select alpha numeric identifiers from selection guide and fill in the assigned boxes, 

No. No. 

I I I I IDIJDJJDDIJDDOJI I I I I SPOT 
7101 ON NONE ON Ull Switching Actuator Bushing .. Termi· c;c; .. Handle Mounting c 7103 ON OFF ON U13 function 'c nations ,='~ .: color hardware 
7105 (ON) OFF (ON) U15 c Sa> .. 

:0'; a> 
7107 ON OFF (ON) U17 ;;: 

'" 7108 ON NONE (ON) U1B ... S 

7109 NONE ON (ON) U19 

OPOT Example 7101 L3 y P C B E -1 
7201 ON . NONE ON \)21 
7203 ON OFF ON U23 

I 

7205 (ON) OFF (ON) U25 This is a SPDT switch with a long plastic toggle, a standard bushing, a pinned toggle, with Printed Circuitterminals 
7207 ON OFF (ON) U27 
7208 ON NONE (ON) U28 

of gold plated brass, epoxy sealing, a white plastic sleeve on the toggle, and equipped with standard mounting hardware. 

7209 NONE ON (ON) U29 
*7211 ON ON ON U211 ACTUATORS BUSHINGS PINNING 
*7213 ON ON (ON) U213 
*7215 (ON) ON (ON) U215 

Terminals 2-3 2-3 1-2 
Connected 5-6 4-5 4-5 

Option P Pinning 
* To obtain 3 position switch see Wiring 
Diagram for external wiring. See Page Pinning option for 
3POT 

6 anti-rotation of toggle 
7301 ON NONE ON U31 I tl 

long Toggle (.840) 
6 

is available for all 
7303 ON OFF ON U33 

long Toggle (.642) toggle·bushing 
7305 (ON) OFF (ON) U35 L2 long Toggle (.550) 6 combinations by adding 

L3 long Toggle (.840) 6 suffix P. 7307 ON OFF (ON) U37 
I~ Short Toggle (.200) 6 

7308 ON NONE (ON) U38 Flatted Toggle (.450) 6 

m 
7309 NONE ON (ON) U39 PI Flatted Toggle (.840) 6 \'\\ I 4POT S Standard Toggle (.410) 6 

7401 ON NONE ON U41 T large Toggle 6 \'~iIVOT 
7403 ON OFF ON U43 K Locking Lever 6 See Page 

n Rocker 4 ' PIN 
7405 (ON) OFF (ON) U45 J2 Paddle Handle 4' 0 Short Bushing 6 7407 ON OfF (ON) NIA J3 Rocker 4 H High Torque 6 7408 ON NONE (ON) U48 J4 I Paddle Handle 5 U Special Bushing 6 

r 1 
7409 NONE ON (ON) U49 no Rocker .. 5 Y Standard Bushing 6 *7411 ON ON ON U411 150 I Snap-In Rocker 5 Yl Long Bushing 6 *7413 ON ON (ON) U413 J60 Snap-In Paddle Handle 5 CKW Splash proof Bushing 3 ~ 

*7415 (ON) ON (ON) U415 
Terminals 2-3 2-3 1-2 If 
Connected 5-6 4-5 4-5 I 8-9 8·9 7-8 

11-12 10·11 10-11 -
For l3, 11, 12, J3, J4, Jl0, 150, J60, If option Jl, 12, J3, J4, no, 150, J60, If option Jl, J2, J3, J4, Jl0, 150, J60, 

* To obtain 3 position switch see Wiring and K specify color after order no. K or T has been specified the bush- K, or CKW has been specified the 
Diagram for external wiring, page 3. ing options are not applicable and Pinning option is not applicable and 

( ) Indicates Momentary Contact this space should be left blank. this space should be left blank. 

C & K COMPONENTS, INC. FOR CURRENT SOURCE DATA CALL TOLL-FREE BOIJ..645-9200 (IN N. Y. STATE CALL COLLECT (516) 294-0990) 

103 MORSE STREET / WATERTOWN, MASS. 02172/ (617) 926-0800/ TWX: 710-327-0460 

Vol.201014 C&K Pg, 2 CATALOG PAGES: !V01.1°301 to 10972) !Vol.20301 to 201196) (Vo1.30301 to 301420) eem/1973 



SEC. 5100 - SWITCHES/ FUSES/ PROTECTIVE DEVICES 

Toggle, Rocker, £J 
Paddle Handle Switches ~ 

Option CKW Splashproof 

~"O"R!NG 1I~-~% ~IO~~'::i 1/4-4QNS-2ATHD 

PANI;.L 294 .060 
SEAL - ~1~ L- ~J. 

OIA 1: 020 
__ ---1 I - "BOSS HEIGHT , 

Special seal around 
toggle and bushing. 

Gives splashproof model tight panel 
seal. To order, add prefix CKW. 

Wiring Diagram 
Wiring for Single Pole 3 Position 

Switch - Models 7211, 7213 & 7215 

POSITIONI~ 
POSITION 2::: _ .. 

POSITION 3 '.:-->' ~E~W_Y 

OUT3~OUT2 

JUMPER 
(CUSTOMER ADD 
EXTERNALLY) 

IN OUT I 

Wiring for 2 Pole 3 Position 

Switch - Models 7411, 7413, 7415 

OUT 3_ OUT 28 

POSITION I JUMPERS 

OU~TA OUT 38 

POSITION 2 "F1P:~~"~~ (CUSTOMER ADO POSITION 3 •..... -- ••• EXTERNALLY) 

KEYWAY IN A OUT 16 

OUT IA IN 6 

Color Chart, 
plastic handles/ bezels 

Color No. 
-1 
-2 
-3 
-4 
-5 
-6 
-7 
-8 
-9 

Color 

White 
Black 
Red 
Orange 
Yellow 
Green 
Blue 
Brown 
Gray 

Panel Seals 
Flexib Ie Rubber Seal Boots are 
available from APM-Hexseal 
Corp. 41 Honeck St, Englewood, 
New Jersey, and Multi-Flex 
Seals, Inc., 1170 Commerce Ave., 
Bronx, N. Y. 
These boots come in various 
styles and meet a number of 
MIL Specs for front panel switch 
seals. 

Terminal Options 

Option C Printed Circuit 

Option Z Standard 

1 .1116 t
!.OIO In 

~~; o -t--1.~ -, 
-JI L .04~ 
-l.l2~ .048 
t.OI~ 

11031 
~ MAX. 

SEALING 

For J50 - 160 Bezel specify PIN Option E ...... 1.062 ±.015 
7890 and Color No. I EP"XY HEIGHT 

•
_.Fo.r.R.o.c.ke.r., .pa.d.d.le.H.a.n.d.le.o.r.L •. 3 __ .. _____________ .. Terminal Seal ~D v Specify Color No. 

TERMINATIONS TERMINAL MATERIAL 1--------------.. -------------4 Option I Potted Base 

1-.51°1 I MAX 

Options W, W1 Wirewrap 

-
t-7:'~!~lr031 

--B:~~~ HE~I ~ 
o 

LL 080 WIDTH Of TERM •• , 
SHOULDER 

-l 062 HT Of TERM SHOULOER 

Option Z-3 Quick Connect 

+0"-
.062- WT OF £POxr 
ER)xy SEAL. IS ..sTMOiRD 

MATING "FASTON" RECEPTACLE FROM 
AMP INC. HARRISBURG, PA., AMP PIN 
SINGLE PIECES 61454 SERIES; STRIP 
FORM 60900 SERIES. 

HANDLE 
COLOR 

MOUNTING 
HARDWARE 

See Page 

A Right Angle Mounting 4 
AV Vertical Mounting 5 

Option B '12 hd. brass with 50 mil
lionths min. Gold plate over 200 
millionths min. Nickel. Rating: 0.4 
VA max. @ 20 V max. (AC or DC). 

Option G Coin Silver (90% Ag-10% 
Cu) with 50 millionths min. gold 
plate over 50 millionths min. nickel. 

EPOx;gv
l

. BASE . . 
SEAL . f 
L I A 

1- -_. -- .-l 
!:,::~-:-:::J·1 ~-----...j 

GB 

Plastic toggle 
for L-3 option 
See Color Chart 
Anodized cap for 
K option 

See Page 
11,12, and 
110 metal 
bezels 

AV-2 Vertical Mounting 5 
R Right Angle Mounting 4 
R-2 Right Angle Mounting 4 
VW Right Angle Mounting P.C. 5 
Z Standard 3 
C Printed Circuit 3 
W Wirewrap 3 
W-l Wirewrap 3 
Z3 Quick Connect 3 

If option Yl, H, U, Jl, 12, 13, 14, Jl0, 
150, 160, K, T, or CKW has been soe
cified, optIOns A, AV, AV·2, R, 11-2, 
and VW are not applicable and this 
space should be left blank. 

Rating: 5 amps resistive load @ 
120 VAC or 28 VDC or 2 amps @ 
250 VAC - and 0.4 VA max. @ 20 V 
max. (AC or DC). 

Note: The only advantage of coin 
silver with gold plating is that it 
may be used for either of preceding 
ratings. However, when dry circuit 
rating is exceeded, gold plating is 
effectively removed from contact 
interfaces and switch cannot then 
be used for dry circuit. 

Option Q Coin Silver (90% Ag-10% 
Cu). Rating: 5 amps resistive load 
@ 120 VAC or 28 VDC or 2 amps @ 
250 VAC. 

RI B PROJECTION ON 
2.3, a 4 POLE MODELS 

Notes: 

.... ------".1 ~------I 
1.... __ .----0 

1. Min. length of surface path be
tween exposed terminal and metal 
housing equals .118 inch (3mm). 
REF. International Electrotechnical 
Commission (I.E.C.) Specification 
131-1. 

SPDT 
DPDT 
3PDT 
4PDT 

A Max. 
.395 
.395 
.460 
.460 

B Max. 
.290 
.470 
.670 
.870 

If options A, AV, AV-2, R, R·2, or VW 
has been specified, option I is not 
applicable and this space should be 
left blank. 

See Page 6 
Rocker and 
Paddle Handle 
See Color Chart 
this page 

Specify color 
required. Unless 
otherwise 
specified, L-3 is 
black, K is 
natural aluminum 
and J options 
are black. 

specify PIN 6 
150, and 160 
plastic 
bezels 
spec ify PIN 6 
Standard 
mounting 
hardware 
no PIN 
required 9 
Optional 
mounting 
hardware 9 

C & K COMPONENTS, INC. FOR CURRENT SOURCE DATA CALL TOLL-FREE 800-645-9200 (IN N. Y. STATE CALL COLLECT (516) 294-0990) 

103 MORSE STREET / WATERTOWN, MASS. 02172/ (617) 926-0800/ TWX: 710-327-0460 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices C&K Pg. 3 Vol.2-1 015 



Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

Toggle, Rocker, 
Paddle Handle Switches 

Standard Toggle Switches with standard terminal (Z) 

KEYWAY .040 WIDE i.D03 

'''~Jit .500 I I 

D PDT / 1-'5~ --1 
/ iDlO 

1/4-40NS- 2A THO. 

KEYWAY.040 WIDE t,003 KEYWAY ,040 WIOE :1:.003 

3PDT 4PDT 

Right Angle Mounting Horizontal Style 
Option R or R-2 (Single pole only) 

3PDT/4PDT 

P.C, BOARD 

_1 
.185 

t.002 
TYP. 

p.e. BOARD 

R SEENOm" CONTACTS 
MAKE ON 
SAME SIDE 
TOGGLE 

R-2 SEE N0fm1" 
CONTACTS 
MAKE ON 
OPPOSITE 
SIDE 

THROWN TOGGLE 

Option A (Single and double pole shown. Three pole available, Note 6) 

SPDT 

Rocker and Panel Handle Switches 
All switching functions available. 

Option J-l Rocker Option J-2 Paddle Handle 

m-j r-

'.'513 8 I ,2 
7 I I I 

I 

3PDT 

PRINTED CIRCUIT 
PANEL LAYOUT 

.190-1 r-

6~3 I I 
5 2 

4 I 

Std. Terminal 

DPDT 

4PDT 

NOTES: For A and R options 
1. Terminal support is '/2 hd. brass 
Electrotin plated. 
2. Contacts and terminals normally sup· 
plied are brass w/50 millionths gold 
plate. 
3. For R only - P.C. Board is GlO epoxy 
with 1 oz. Electrotin plated copper. 
Projecting fingers only have copper both 
sides. Circuit on P.C. Board has copper 
outside only. 
4. For A only - non-threaded bushing is 
standard. 
5. All terminals are .031" thick by .05011 

wide. (Terminal width is shown in side 
View.) 
6.3 pole A option also available. For 
details contact factory. 

Option J·3 Rocker 

~'i +003 
[~1.375-~ ~96~~R 

~-,c=f-l 
T- -:- : --- <f> ± :5b~ .505 

125t..0020IA - MOU~~;~~J 
. ,BRACKET 
2 PLACES WIDTH 

EXTERIOR RIB 
2,3 e. 4 POLE 
ONLY 

C & K COMPONENTS, INC. FOR CURRENT SOURCE OATA CALL TOLl·FREE 800-645-9200 (IN N. Y. STATE CALL COLLECT (516) 294·0990) 

103 MORSE STREET / WATERTOWN, MASS. 02172/ (617) 926-0800/ TWX: 710-327-0460 

Vol.201016 C&K Pg. 4 CATALOG PAGES: (Vol.1°301 to 10972) (Vol.20301 to 201196) (Vo1.3·301 to 301420) eem/1973 



SEC. 5100 • SWITCHES; FUSES; PROTECTIVE DEVICES 

Toggle, Rocker, 
Paddle Handle Switches 

Right Angle Mounting Vertical Style 

Option VW (Single pole only) 

jftl270r NS~fE 

.500 

PRINTED CIRCUIT 
PANEL LAYOUT 

1-434--1 1-.200 

L~ __ ~-+_J 
.200 I I -G>--, 
f~ _. -'R,-.IOOJ 

1l 
! 

.245 DIA .093 
.062 DIA.TYP~ 
.067 SPDT 120 

Option AV and AV-2 Terminal spacing AV, 0.100", AV·2, 0.150" 

* FOR DPDT ONLY 

wr.JoJ'E rB50J~;EE r-.~ .. 2~~t.015 J ... l27T 
N~~~E I 4 500 

.LL 
245 OIA 1 

093 
SPOT 120 

~
'51 ,sOyE r;~B~1[5!.o~~o~;ty 

500 r-~~r ~ I~ I 
11 

"
5 OlA 109'2 105 OIA 

I t)[J1 25."~" -500 .500 1-
jJ 11 .105 OIA .. 

I I 3PDTI 't~~6-=i I 1,00 
2450lA .093 245 DIA. '9~6 4PDT \ Jt 

r-:5OO ~ [--.100 
100ll' lJ 1--.100 

L 0- I i I 
.200 , +--7' 0 -r-I-~- I I I 

:g;~ OIA. TYP 

SPOT 

-500 -! ~--150 
100l I , 

: ~ :--·-.150 
1 0- I I I 

.200.- +---7'-0-+r-i-~- 'I I 

,.g;~ DI A. TYP 

o SPDTI tt-,5gg-l I. I.IOC 
DPDT 120 OPDT \ -1 r:-' 

TERMINAL --t h 
3POT .120 4PDT ~5~~6~~L .100 

-, :-.100 

"-'-1001 r500--i : : .100 

l ~_ _~H.l 
200 T +- .- --+--+ +-,190 

T 1-0- -ff,If"T I )1 
6;~ OIA. TYp 

DPDT 

l-t '50 
.10°1 1-":500---1 i 1,150 

l. ~_ -~~el 
200 T +- -- -+- +-+.190 

T. -1~0~ -°7"" T i I I I I 

070 DIA. TYp 
015 

~~rpt?o~TE I 100 
.IOO~ r 

IDOL 1--. 565- '1.100 

1 I -~~0-.1 
. Gl- I' '.1.190 

200 r +--'000 1 
T r~- _~~~~O 

~II 
.'g;~ OIA. TVP 

3PDT 

L.. r· 150 100.l ~.565- j-r.150 

1 I -~~e. .1 
0- I I I j ,190 

.200 T--+--~ '0-0-e-L'1 
T· -0- "I 

I . ~>:''rf 
010 DIA, TYP ~' .190 
015 

SEE NOTE I 

.100-1 r-
.100 1·56~ H-'OO l · ~ 

L f- ,I; 1 
200, .- l·t· 190 

fl-" • i i1TYP 

:g;~ biA. TYP. " 

4POT 

NOTES: For AV 
and VW options 
1. Terminal 
support is '12 hd. 
brass, electrotin 
plated. 
2. Contacts and 
terminals nor
mally supplied 
are brass w/50 
millionths gOld 
plate. 
3. Contacts 
make on side 
opposite toggle 
thrown . 
4. Non·threaded 
bushing is 
standard. 
5. P.C. board is 
is G10 epoxy 
with 10z, 
electrotin plated 
copper. 
6. All terminals 
are ,031" thick 
by .050" wide. 
(Terminal thick
ness is shown in 
side view.) 

Option J-4 Paddle Handle Option J-10 Rocker 
Option J-50 Snap-In-Rocker 
Option J-60 Snap-In-Paddle 

Snap-In Spring Steel Bezel 
(1.750 x .937) Available. 

Specify Desired 
Bezel Finish 

(See Bezel 
Finishes 
Page 6). 

+ ROCKER ~"875~ 
t=; I 625- 003---::b =f~~g~H 

~+ 0 ,59~5 

PANEL 
THICKNESS 

062TO 125 

C & K COMPONENTS, INC. FOR CURRENT SOURCE DATA CALL TOLL-FREE 800-645-9200 (IN N. Y. STATE CALL COLLECT (516) 294·0990) 

103 MORSE STREET; WATERTOWN, MASS. 02172 I (617) 926-0800; TWX: 710-327-0460 
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Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

Toggle, Rocker, UL 
Listed 

most models Paddle Handle Switches 
Toggle I Bushing Options 

Toggle Switch Options 
TOGGLES - S STANDARD 

M SHORT 

L, L1, L2 LONG L3, LONG PLASTIC P, P1 FLATTED 

S .115 DIA. 

LrO:l 
r-t?t_-_-_-_-_6 NYLON 

For color option see color chart p. 3 

L-c:o----.200 DIA. r-- -----
f r- A1 ANTI-ROTATE 
~Ir-- PINS 

r-,~h 
.100 Ir----~ 

\,.~- ... 

Toggle pinning is available for all toggle/bushing combinations (except CKW, J and is designated a Pl. (Toggle pinning is standard on flatted toggles, Y1 and K options:) 

BUSH INGS - *0 SHORT 
*V STANDARD 

1/4-40 
NS-2A 
THREAD 

;1~
026 
.031 Lr 

"G37~~ 
.043 

Bezel Options 

Specify desired bezel finish 
by placing the Bezel P/N 
after the order number (see 
page 3). Unless otherwise 
specified a black finish bezel 
(P/N 7645-2 or P/N 7810-2) 
will be supplied. 

J-1 and 
J-2 Bezel 

PIN 
7645-1 

7645-2 
7645-3 

J-10 
Bezel 

Finish PIN 
Bright 
Chrome Plate 

7810-1 

Black 7810-2 
Satin 7810-3 
Chrome Plate 

U SPECIAL BUSHING 

::;f~,~. 
I ' DIA. 

.037 '--

.043 ---r i 026 

.031 

L ;;---. r .255~.004 
.037 ~,--l 

.043 .343'" 
DIA. 

1/4-~4~ NS-2A A 
THREAD. • L 

, -:i731 
i ~50±OIO 

For Toggle Lengths used with Specific 
Bushings 

HA" 'Y m '0 tH U 
Dim. (.350) (.378) (,280) (.298) (.350) 

S .410 .410 .480 .410 .410 
M .200 .200 .270 .200 .200 
L ,840 .840 .910 .840 .840 
L1 .642 .642 .712 .642 .642 
L2 .550 .550 .620 .550 .550 
L3 .840 .840 .910 .840 .840 
P .450 .450 .520 .450 .450 
P1 .840 .840 .920 .840 .840 

, A tolerance of .010 IS required on stand
ard Y and D bushing. 

t All high torque bushings will withstand 
torque of 12 in/lb. with no distortion. * Offered only with pinning option. 

Option K Locking Lever 

RECOMMENDED A 
BEZEL PANEL +CJ/ 45"TY" Tl 
LAYOUT C· B 

TV!? U 
i:==A~ 

SWITCH 'A' 'B' ·C· TYPE 

JI a J2 
.746 .408 

.033 
'51 .413 

CAP POSTTION 
LOCK~ 

(FOR MOOELS 

@ 
FIG. I 

2 pos. LOCK 
FOR MODEL 

-01 

Materials: Bezel - Spring Steel. Bezel Spring· Beryllium 
Copper, Bright Dipped 

JIO 
1.522 

1.52~ 

64' 
.651 

.037 

J
~::'OO2 

.

LOCKBOD't -OJ, -II) 

1/<1-<10 : : KEI'WAY 
NS-2A : : 040 .. .Q03 
THREAD' • WIDE 

Bezel 7645 for J1 or J2 

~~l 
~ 16'25TYP 

t 
~ .6'-

...L 

~ J-1ROCKER 
I v?,J"2 PADDLE HANDLE 

·~t~~~·1 ~~~~~~.\ '.~". ~ff\~lBLE 
_HEIG_HT LHE!§..!:0" '; \. ____ ---.l 

PANEL .470 
THICKNESS MAX , 

L INSTALL SPRING IN UPPER 

.880 MAXj ~~~~SF~~~~~~i~6~~~' 
.962 MAX-~ APPROX, INSTALL SPRING 
(WHEN liN LOWER SLOTS FOR 

SPRING IS PANEL THICKNESS FROM 
FLAT) ,084 APPROX. TO .125 

INSTALLATION SEQUENCE 
I. INSERT BEZEL INTO PANEL OPENING FROM FRONT OF PANEL. 
2.ASSEMBLE SPRING ON BEZEL FROM BEHIND PANEL. 
3.SNAP SWITCH IN PLAC£ FROM BEHIND PANEL. 

J50SJ60 
.595 .495 

NONE 50' 505 

Bezel 7890 for J-50 and J·60 

I ~,--~ 
! I Ii .61S 
I~JJ 
I I -

L~65~~~-=J 
I'\-J'60 

, J-SO 

. 098 .Jilt::::;:~~ 
PIVOT-~t 

182 
rt--.1'~=~ 

,~~ II: 
~~~~~~N~~~~. b?g ~ -t_ -.Ju I TERMINALS- Lj: ". I-U' I 

NOTE' 

060 RIB ~690-----l 
2 POLE ONLY MAX WHEN SPRING LEGS 

ARE IN FREE POSITION 

SPECIFY BEZEL PIN 7B90 AND COLOR. 
USE COLOR CHART ON PAGE·3 FOR 
COLOR NUMBER. EKAMPLE A RED 
BEZEL IS PIN 7890-3. 

NOTE: BEZEL SPRING ASSEMBLY WILL ACCOMMODATE ALII PANEL THICKNESSES FROM .062" TO .125" 

NOTE: 
1_ 3 position 
lock detail 
shown. See 
fig's 1 thru 
4 for other 
lock details. 
2. Caps are 
normally sup
plied natural 
aluminum. 
Anodized red, 
blue, or black 
caps are 
available on 
request-

SPOT 
DPDT 
3PDT 
4PDT 

A 
+.015 

.580 

.580 

.645 

.645 

B 
....... 015 

.425 

.425 

.490 

.490 

FIG. 2 
Z POS. LOCK 
FOR MODELS 

-07. ~I" 

@ 
FIG. " 

I POS, LOCK 
FOR MODELS 
-05,-09.-15 

specify color if desired after order no . 
3. Lock body is nickel plated brass. 

I POS. LOCK 
FOR MODEL 

-0' 

Option T Large Toggle 

PANEL LAYOUTS 

WITHOUT LOCKING RING 

:g~~ ~+4gg4DIA' 
L + ~.ooo 
lJli WITH LOCKING RING 

.029 L .378 
,033 ~~610 

.149 DI~Z9DIA. 
+.003 +.004 
-.000 -:000 

C & K COMPONENTS, INC. FOR CURRENT SOURCE DATA CALL TOLL-FREE 800-645-9200 (IN N. Y. STATE CALL COLLECT (516) 294-0990) 

103 MORSE STREET f WATERTOWN, MASS. 02172 / (617) 926-0800 f TWX: 710-327-0460 
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SEC. 5100 • SWITCHES/FUSES/PROTECTIVE DEVICES 

UL 
Listed 

most models Pushbutton Switches a 
Momentary Pushbutton Switches I Available 1 and 2 poles 
General Specifications 
Contact Ratings: Gold contact surfaces on copper alloy ter
minals (epoxy sealed terminals are standard). 1 ampere 
resistive load @ 120 VAC - 28 VDC. Designed for use in dry 
(very low energy) ci rcuits. 
Insulation Resistance: 1000 megohms minimum. 
Dielectric Strength: 1000 volts rms at sea level. 
Electric Life: 60,000 cycles minimum at full load. 
Mechanical Life: 100,000 make-and-break cycles minimum. 
Max. Allowable Force on Plunger: 10 lb. 
UL Listing: All models except 8121R, 8121R-2 and 8121V avail
able with UL Listing. 

Standard Configurations 

SPDT 8121 

1 r·122DIA. 

II I 

I 

I 
....J 

Right Angle Mounting 

11 
16 

MAX. 

SPDT 
8121 

Std. Term. 

T 
.110 

!.OI5 

1 
-l ~.080:!-.003 

Materials and Finishes 
Plunger: Nylon plunger and cap. 

Cross Section 
Momentary 
PB Action 

Mounting Bushing: Cadmium w/ clear chromate over brass. 
High torque to withstand 12 in.-Ibs. with no distortion or 
loosening of parts. 
Housing: Stainless Steel. 
Case Material: General purpose phenolic or melamine. 
Standard Hardware Supplied: 2 Hex mounting nuts, 1 Internal 
lockwasher, 1 Locking ring. On request 1 hex nut, and 1 spe
cial nut may be substituted at no charge. 
Standard locking ring is normally supplied - on request small 
locking ring may be substituted at no charge. 

DPDT !l221 

1/4 - 40NS -YA 
THOr-' .500 DPDT 

.220 312 DIA . 

. 230 .316 
. I 

/'..d::"-'\Ir-t=::ry 
.450 
t.OIO 

~::q-~ 
I 

1 f-.I22DIA. 

I I i 
I .240 
: MAX. 

• I~ 
;==~~.2If~OT MAX. 

t:: J~I 
J 
.LmG-=-11 

T -
.190 COMMON 

Ne NO 

Caps for 8121, and B221 

Cap supplied unassembled. Specify Cap No. and Color 
No. after Order No. 

--1 .200 r- '1 .375DIA. i 
_1.--' .DIA I I L~ .120 

.155lfj -'-- _25O~-.l 
Tp/N 70s;T .120 T PIN 7527 f 

Color Chart 
Cap No. Cap No. 

7089 7089 
or or 

7527 Color 7527 Color 

-1 White -6 Green 
-2 81ack -7 Blue 
-3 Red -8 Brown 
-4 Orange -9 Gray 
-5 Yellow 

Options 
C Printed Circuit Terminals 

f~~~!·~~ D~r 
R ...Il.031 

J EPOXY PRE-FORM 

.062f015 HT. OF EPOXY 

I Potted Base 

~~~E '. ------r EPDXY~" I. 

L-I~ 
Ii --- --

Std. Term. 

8121R,8121R2 ""''1..:n 4 
SPST ONLY ....-b ,,,.,, I I L''ir.1 

8121V 
SPST N.O. 

RIB PROJECTION ON 
2- POLE MODELS 

\-.510-1 
I MAX I 

~ 2411EDll _ ~~~L 
-'m.r- ·bU. :!::~~ oro SEE NOTE I 

I 011 '!:.o31 ~ 
PRINTED CIRCUIT p.e.80ARD--

PANELLAYO\JT SEE NOTE 2 SEE NOTE:1: 
.Ii2 1 OIA. 

TERMINAL ~t.02l1- ~.OIO 
SUPPORT .535 t.~(3 
SEE NOTE I 1.011 

B~ 

,~.L+:~"1,; co •• )ft" Jit .... 
Tt+ +'~ R2 .iooJ \. .o7~ OIA. R • 

PRINTED CIRCUIT P.C.BOARD -t.·2z:'5 j-
PANEL LAYOUT SEE NOTE 2 .:I r-

.080 VIEW A'" VIEW A-A 

NOTES: 
1. Terminal Support is 'h 
hd. brass. electrotin plated. 
2. P.C. Board is GIO epoxy with 
1 oz. electrotin plated copper. 
Projecting Fingers, only have 
copper botl> sides. Circuit on P.C. 
Board has copper outside only. 

11,,,,~R·~ 
.0751.0BO DIA. 

Notes: 
1. Min. length of surface path between 
exposed terminal and metal housing 
equals .118 inch (3mm). REF. 
International Electrotechnical Com
mission (I.E.C.) Specification 131-1. 

C & K COMPONENTS INC FOR CURRENT SOURCE DATA CALL TOLL-FREE 800-645-9200 How to Order: Use switch model numbers 
, • (IN N. Y. STATE CALL COLLECT (5161 294-09901 followed by option letter (EXAMPLE: B121C) 

.103 MORSE STREET / WATERTOWN, MASS. 02172 / (617) 926-0800/ TWX: 710-327-0460 

eem/1973· See YELLOW SECTION for Local Sales and Distributors' Offices C&K PI. 7 Vol.2·1019 



Vol.2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

Pushbutton Switches 
UL 

Listed 
most models 

Momentary Pushbutton Switches SPSTButt Contact 
General Specifications 
Subminiature - 8500 Series 
Contact Ratings: Coin Silver Contacts - 1 amp resistive load @ 120 VAC 
or 28 VDC or 0.5 amps @ 250 VAC, or Brass Contacts with gold over 
nickel plate - 0.4 volt·amps max. @ 20 V max. (AC or DC), 
Insulation Resistance: 10,000 Megohms, min. 
Dielectric Strength: 1,000 VOLTS rms at sea level. 
Electric Life: 1,000,000 make-and-break cycles. 
Initial Contact Resistance: 10 Milliohms, max. 
Terminal Type: Solder. 
Mounting Hole: 1,4" Dia. 
UL Listing: All models are UL listed except Option B. 

Materials and Finishes 
Bushing: Brass, Cadmium Plated with Clear Chromate Finish. 
Mounting Nut: Brass, Bright Nickel Plated. Hex nut is standard. On 
request, panel dress nut may be substituted at no extra charge. 
Lockwasher, Internal Tooth: Bright Nickel Plated CRS. 
Base: Diallyl Phthalate mAP). Color, Green. 
Plunger: General Purpose Phenolic. Black supplied unless otherwise 
specified. Red is available. 
Contacts and Terminals: Coin Silver Standard. 

Subminiature 8500 Series 

8531 
N.O. with 
Overtravel 
Total Travel: 
.110 
Overtravel: 
.020 Min. 
Actuation 
Force: 
8 oz. ±4 

8533 
N.C. with 
Pretravet 
Total Travel: 
.055 
Pretravel: 
. 020 Min. 
Actuation 
Force: 
8 oz. ±4 

+.002 

t 1 r·160- OIA 

rD' I 

~, "'ON~S=- .093 
A~ .040 1 ~ ,j~O .080 '-j (l.oso 

• .2.0'·020 I til 
t ." \ ~.IOO 

'002 III "r-01"'-· ~! ___ SIDE VIEW OF 

:t.OlO I! f TERMINAL 

209 ~L..L~ TOU:.005 
±oo5 

.375 CIA. 

8532 

N.O. Total 
Travel: .060 
Actuation 
Force: 
10 oz. ±4 

8534 

N.C. Total 
Travel: .040 
Actuation 
Force: 
8.5 oz. ±4 

OPTIONS 
TERMINATION 

C Printed Circuit 

.lY .I0J}-l q (J ~ 
.....I ko,l,OOZ 1:,046 

MATERIALS (TERMINALS) 
A B For V2 hd. brass with 50 millionths 

Model (Ref. BCD min. Gold over 200 millionths min. 
No. Only) ±O.015 ±O.OI0 ±O.015 Nickel, add "B" suffix. 

8531 1.047 0.407 0.227 0.173 G For Coin Silver (90% Ag-10% Cu) 
8532 0.935 0.295 0.250 0.150 with 50 millionths min. Gold over 
8533 1.047 0.407 0.250 0.150 50 millionths min. Nickel, add "G" 
8534 0.935 0.295 0.250 0.150 suffix. l-=:::::::::::::::::::====:::::..L--, 

CAP FOR 8500 SERIES
Supplied on request. 
Specify Cap. No. and 

Color No. after Order No. 

,~ 
l4=lLBJ 

-L250 DIAJ 

Color Chart 
Cap No. 
A7795 Color 

·1 White 
-2 Black 
-3 Red 
·5 Yellow 
·6 Green 

SEALING 
E Terminal Seal 

1 r·OS2'''5 
EPOXY HEIGHT 

~ 
How to Order: Use switch model numbers followed by option letter 
(EXAMPLE: 8531BE) 

Microminiature - 8600 Series 
Contact Ratings: See individual models. 
Insulation Resistance: 10,000 Megohms Min. 
Dielectric Strength: 500 VOLTS Min. at sea level. 
Electric Life: 1,000,000 make-and-break cycles (8631) 

100,000 make-and-break cycles (8632) 
250,000 make-and-break-cycles (8633) 

Initial Contact Resistance: 10 Milliohms Max. 
Terminal Type: Solder 
Mounting Hole: l)'(i' Dia. 
UL Listing: Models 8631 and 8632 are UL Listed except for Option B. 

Materials and Finishes 
Bushing: Brass, Cadmium Plated with Clear Chromate Finish. 
Mounting Nut: Brass, Bright Nickel Finish. 
Base: General Purpose Phenolic (Red) or Melamine (Red). 
Plunger: General Purpose Phenolic. Black supplied unless otherwise 
specified. Red is available. 
Contacts and Terminals: Coin Silver Standard. 

Microminiature 8600 Series 

8631 

N.O. Total 
Travel: 
.040 ±.015 
Actuation 
Force: 
5 oz. ±3 
Contact Ratings: Coin 
Silver Contacts 'h amp 
resistive load @ 120 VAC 
or 28 VDC: or V4 amp 
@ 250VAC. 

'8&32 
'JI 
N.O. With Overtravel 
(.015 Min, O.T.) Total 
Travel: .OBO ±.025 
Actuation Force: 
5 oz. ±3 
Contact Ratings: Coin 
Silver Contacts 'h amp 
resistive load @ 120 VAC 
or 28 VDC; or V4 amp 
@ 250VAC . 

N.C. Total 
Travel: 
.040 ±.015 
Actuation 
Force: 
5 oz. ±3 

Contact Ratings: Coin 
Silver Contacts 1/4 amp 
resistive load @ 120 VAC 
or 28 VDC; or V. amp 
@ 250 VAC. 

8-40 UNS-ZATHREAD 
HEX NUT 062 THICK Options 

A IZr·OIO.. .218 ACRS]oSS FLATS 

r . ~ .tk- -.r0lO 

.100 I <: .~. .040lJ Ll' 
:86~t+·:· ~O~~I;OF 
.OB"~ ~ TEAMINAL 

~'25101A. {8631686321 

.lJ;~r1,.1020 L.:r-:U 
06~'IO~; 

Model 
ND_ 

8631 
8632 
8633 

SIDE VIEW OF 
TERMINAL 

(86331 

A (Ref. 
Only) 

0.635 
0.755 
0.745 

B 
+0.015 

0.235 
0.355 
0.345 

MATERIALS (TERMINALS) 
B For 'h hd. brass with 50 millionths min. gold 

over 200 millionths min. nickel, add "B" suffix. 
G For coin silver (90%Ag-1O% Cu) with 50 

millionths min. gold over 50 millionths min, 
nickel; add "G" suffix . 

TERMINATIONS 
E Terminal Seal 

--l r,040 MAX, 
I EPOXY 

~ ""'"' 

CAP FOR 8600 SERIES - Supplied 
on request. Specify Cap. No. and 

Hex Nul (sId) 

~
8-40UNS r--' 28 THO. 

Color No. after Order No. .375 R 
Color Chart 

CIIINo. 
A7B51 Color 

-1 White 
-2 Black 
-3 Red 
-5 Yellow 
-6 Green 

L ," ~ 
32 'I + 'I 

~-~' 

How to Order: Use switch model numbers followed by option letter 
(EXAMPLE: 8631BE) . 

C & K COMPONENTS, INC. FOR CURRENT SOURCE DATA CALL TOLL-FREE 800-645-9200 (IN N. Y. STATE CALL COLLECT (516) 294-0990) 

103 MORSE STREET I WATERTOWN, MASS. 02172 I (617) 926-0800 I TWX: 710-327-0460 
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Mounting Hardware 
For All Switches 

Mounting Hardware for Toggle and Double Throw (DT) Pushbutton Switches 

Standard 

Mounting Information 

Nuts Hex Nut (std) Locking Rings (Std) Lockwashers (Std) 

L 40NS W/H BUSHING AND 

~~4THO.-28 DT PUSHBUTTON \ 

J 
.4080-0 

.312 : -\- , @(.468~ -'-----" , 

.062 .025 TK 
~I WITH STANDARD .065...1l.. 

c::.r::;::::t) TOGGLE BUSHING 'I PIN A7003-1 
PI N A7002 PIN A7007 PINA7572 

Nuts Hex Nut ('%, thd) Locking Ring (1%, thd) Lockwashers ('%, thd) 
(Supplied with T Option Only) (Supplied with T Option Only) 

(Supplied with T Option Only) 
~-32 NS 

.''"" j '~"~ T/"j' , 
32 THO.-28 

.562: _. ~ -- I .078 ·m "," ,,",,_,-1 ~\J ~/ o=po.-l 
PIN A 7072 090--1 I...-PIN A70171 t .021 TK 

Options 

Nuts Panel Dress Nut (Blind thd) Nuts Knurled Face Nut Nuts 
~.350(FLATS) 

~L40NS 
Panel Dress Nut (Thru thd) 

~I l'_~OO""'" 
, " --40NS ~ " 4 THO.-28 I ~-40NS-28 .375 ','" 4 THO.-28 .375 ' .. + 
.205n 25· 

I ~.' .375. + _ THO. THRU 

L {l .062 '\ 1-25• 
,~! PI N A7099 ~1IIl!IlIIIIIIII PIN A702B ~Cj r- .120 . I 

.120 .087 PIN A7B07 T" 

Nuts Decorative Knurled Nut Nuts Oecorative Dress Nut Locking Rings - Small 
(Blind thd) 

~i~ 
W/H BUSHING AND 

FINE STRAIGHT DT PUSHBUTTON 

~ Q.34~J 4'-40 NS 
THO. -28 .030 .090 

. 312' -. r-t205 - .4600IA . 

L' ~*~ 
PIN A7760 

WITH STANDARD .J L .082 
PIN A77BO .080 .055 .070 ~-40 NS THO-28 TOGGLE BUSHING 

PINA7537 PIN A7573 

MATERIALS 
1. NUTS - Bright nickel plated brass - 2 hex nuts supplied - on request, 1 hex nut and 1 special nut may 

be substituted. 
2. lOCKING RINGS - Bright nickel plated brass. Standard locking ring normally supplied - on request small 

locking ring may be substituted. 
3. lOCKWASHER - Bright nickel plated CRS. 1 normally supplied. 

Mounting Hardware for Rocker and Paddle Handle Switches 

Switch 
Type 'A' 'B' 

n & J2 .705 .416 
.710 .421 

J3 & J4 1.093 .646 
1.098 .651 

J3 & J4 1.093 .646 
ALT. 1.098 .651 
110 1.375 .646 

l.380 .651 
J50 & J60 .595 .495 

.605 . 505 

STAND-OFF 
LENGTH (SEE 

• TABLE) 

RECOMMENDED 
PANEL lAYOUT 

'C' '0' 
.932 .093 
.942 .096 

1.370 .120 
1.380 .123 
1.620 .147 
1.630 .150 
1.620 .147 
1.630 .150 
NONE NONE 

STAND·OFF CHART 

Binder Head 
Panel Switch Stand-Off Stand-Off Stand-Off Screw 

Thickness Style PIN length Dia. Size length 

Jl&J2 7611-1 .295 71, 2 '12 
J3 7706-1 .295 %, 4 lI, 

'!16" J4 7750-1 .375 %, 4 5/8 
J3 ALT .• JlO 7707-1 .295 'I, 6 lI, 
J4 ~lT. 7751-1 .3IL 'I, 6 5", 

J1 & J2 7611-2 .264 -~, 2 '12 
J3 7706·2 .264 }32 4 lI, 

%2" J4 7750·2 .344 %2 4 5/8 
J3 ALT., no 7707·2 .264 '/, 6 :K6 
J4AlT. 7751·2 .344 'I, 6 5/8 

J1 & J2 7611-3 .233 JI, 2 '12 
J3 7760-3 .233 %2 4 lI, 

V8" J4 7750-3 .312 %2 4 5", 

STD J3 ALT., no 7707-3 .233 'I, 6 lI, 
J4 ALT. 7751·3 .312 'I, 6 5/8 

Specify desired stand·off by placing the stand-off PIN after the 
order number (see page 3). Unless otherwise specified stand-offs for 
1/8 inch thick panel will be supplied. 

Standard hardware (except for bezel mounting) 2 al. alloy stand·offs, 
2 stainless steel binder head screws,. 2 stainless steel hex nuts, 
and 2 stainless steel split lock washers. 

Toggle 

LOCK NUT 
LOCKING RING 
(IF USED J 

Normal panel asembly when using locking ring. 

WARNING: 
Do not torque face nut when lock nut is not in place. 
(Except for high·torque bushing.) 

FACE 
NUT LOCKWASHER 

Pushbutton 

LOCK NUT 
LOCKING RING 
!IF USED J 

Normal panel assembly when using locking ring, and 
lock nut. 

Bushing will withstand torque of 12 IN-Lbs with no 
distortion or loosening of parts. 

Panel Layouts 
TOGGLE W/O 
lOCKING RING 

,030 +.003 

0t=y.2so_.0 ODIA. 

.020 
023 

TOGGLE AND 

W/H BUSHING AND 
DT PUSHBUTTON 
W/O lOCKING RING 

TOGGLE AND 
DT PUSHBUTTON 
W/STD. lOCKING RING 

DT PUSHBUTTON 
W/SMAlL lOCKING RING _· .. ··cJ:r 

.D78±.OO3 DIA 

Cap Options (Toggle) 

Color Caps 

:/O~20 
STANDARD 

Color·Caps (Vinyl 
Plastisol) available 
for standard and 
long toggles. 

PIN A7637 

A7062 
or 

A7637 
-1 
-2 
·3 
-4 
-5 

Hardware End Wrench 
(Available on request) 

A7062 
or 

Color A7637 
Black -6 
Brown -7 
Red -9 
Orange -10 
Yellow 

C~IJS~=--

Color 
Green 
Blue 
Gray 
White 

Switches are held in place by two mounting 
nuts - one front-of-panel, one back-of·panel. 
Tighten the back-of-panel nut to avoid stratch
ing or damaging the panel's front. This thin, 
e & K wrench is designed to facilitate back-of
panel tightening. The wrench fits a standard 
1;4·40 hex nut and the panel dress nuts . 

C & K COMPONENTS, INC. FOR CURRENT SOURCE DATA CALL TOLL·FREE 800-645-9200 (IN N. Y. STATE CALL COLLECT (516) 294-0990) 

103 MORSE STREET / WATERTOWN, MASS. 02172 / (617) 926-0800/ TWX: 710-327-0460 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices e&K Pg. 9 Vol.2·1021 



Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

INJJUSTRIES 

SLIDE SWITCHES 
QUASTAMOAib'HSllDE CSWltCH'ES·'NG 

Wide Range of Basic Types Available 

TOP ACTUATED SLIDE SWITCHES 
Available from current rating of 3.0 amps AC 0.5 amps DC 
at 125 volts to 11.0 amps AC at 125 volts, and 8.0 amps DC at 12 volts. 
Types include 1 pole, 2 pole,3 pole and 4 pole in two positions, three 
positions and four positions. Detent or spring return action. 
Variety of mounting options, terminal choice and supplemental features 
available. Request bulletin 2096. 

"SYDEWYNDER®" SIDE -ACTUATED 
SLIDE SWITCHES 
Available as single and double pole in 2 positions or 3 positions. 
Current rating 3.0 amps AC 0.5 amp DC at 125 volts. Mount with two mounting 
holes on 11fa" centers or snap into printed circuit board. Variety of knob 
lengths and colors available. Particularly suitable for applications where switch 
actuation from side of switch saves extra mechanical assembly. 
Request bulletin 2096. 

SWIDGET® MINIATURE SLIDE SWITCHES 
Available in types having up to 3 poles and 4 positions. 2-position switches 
mount on .812" centers; other switches have slightly longer mounting centers. 
Side or top actuated. Detent or spring return. Variety of terminals and knob 
sizes. Rated at 0.5 amp AC/DC at 125 volts. Request bulletin 2096. 

"SWIDGET® JR." SUB-MINIATURE 
SLIDE SWITCHES 
Available as SPOT and DPDT. Mount on 0.562" centers. 
Overall length .762". Rated 0.5 amp AC/DC at 125 volts. 
Request bulletin 2096. 

ROCKER SWITCHES 
Dress up.your unit with handsome CW rocker switches. Four basic rocker 
superstructures can be added to most CW models. Types include 2-position 
switches with one, two, three or four poles, in a variety of mountings, rocker 
knobs and featwes. Rated from 3.0 amps AC 0.5 amp DC at 125 volts, 
to 11.0 amps AC at 125 volts and 8.0 amps DC at 12 volts. Request 
bulletin 2085-68. 

Additional types of components manufactured by CW Industries include Precision Film Resistors, Wirewound Poten
tiometers and Automotive Spark Suppressors. Commercial and military type Precision Resistors qualified to MIL-R-10509 
are available in'1/10 through 1 watt (RN55 through RN75) and are fully described in Bulletin 2094, 

Wirewound Potentiometers described in Bulletin 2080 (3/4" diameter) are designed for commercial applications requiring 
exacting electrical characteristics at competitive cost. They feature simplicity of design and construction aimed at trouble
free operation. 

Automotive Spark Suppressors effective in suppressing ignition noises on automotive and marine radio equipment are 
detailed in Bulletin 2095. 

CW Research and Engineering facilities are always at your service, to consult with you on any development or engineer· 
ing problem. Engineering bulletins describing in detail our products are also readily available on request. Call or write 

time for consultation. 

eem/1973 



CJIIRL'NGSwi"rCH 
THE BIGGEST SINGLE NAME IN SWITCHES 

MINI TIPPETTE 
SERIES 

110 
SERIES 

800 
SERIES 

MINI TIPPETTE 
SERIES 

SERIES 

SL-110 
SERIES 

LIGHTED 
MINI T1PPETTE 

SERIES 

D & F 
SERIES 

P-27 
SERIES 

SPECIAL 
LIGHTED TIPPETTE 

H SERIES 

TIPPETTE 
SERIES 

PUSH • SLIDE • TOGGLE • ROTARY • TRIGGER 

300 SERIES 

215 
SERIES 

LIGHTED 
TIPPETTE 

SERIES 

• TIPPETTE and LIGHTED TIPPETTE SWITCHES 
for Appliance, Aircraft, Automotive, Electronic, 
Marine, Military, Motor Control, Special Applications 

In addition to the items shown above are thousands of 
variations and adaptations designed for our customers' specific 

needs. We are constantly engaged in the development of 
new products and welcome the opportunity to serve your needs. 

Please contact one of our distributors to discuss your 
requirements in detail or write for our latest catalog. 

FOR CURRENT SOURCE DATA CALL TOLL-FREE 800-645-9200 (IN N_ Y_ STATE CALL COLLECT (516) 294-0990) 
505 New Park Avenue, West Hartford, Conn. 06110. Telephone: (203) 233-5551 TWX 710-425-0034 

ATLANTIC SWITCH CONTROLS, INC. 
520 Oa kwood Ave. 

West Hartford, Conn. 06110 

eem/1973 

MASTER STOCKING DISTRIBUTORS 
PACIFIC SWITCH CONTROLS, INC. 

14048 Burbank Blvd. 
Van Nuys, Calif. 91401 

CONNECTRIX, INC. 
201 North Gables Blvd. 

Wheaton, III. 60187 

SWITCH CONTROLS, INC. 
7792 West Second Court 

Hialeah, Fla. 33014 

See YELLOW SECTION for Local Sales and Distributors' Offices 

TEXASWITCH, INCORPORATED 
2942 Congressman lane 

Dallas, Texas 75220 

Vol.2·1023 



Vol.2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

CENTRALAB ROTARY SWITCHES • • • 

The table below depicts the standard Rotary Switch products and available standard options. 
Many custom variations are offered to meet your industrial, commercial, and military applications. 

1" SERIES 1 00 

1" SERIES 160 

1" SERIES 800 

1%," SERIES 500 

1%," SERIES 600 

1 W' SERIES 020·040 

lW' SERIES 050 

1 W' SERIES 070·090 

1 Vz" SERIES 550 

1~/' SERIES 140 

1 Yo" SERIES 300 

Wa" SERIES 710 

2X/, SER IES 650 

2'K/, SERIES 670 

2X/, SER,IES 720 

2W/, SERIES 230 

3Vz" SERIES 236 

SERIES 200 & 214 

SLIDE SWITCHES 

LEVER SWITCHES 

• • 

lXi' • • 
• • • 
• •• 

• • 

• • • 
IJ<1l' 

2" 

2" 

2" 

• 
3" • 

• • 
• 

• • 
• 
• 

5 pos. 
ma)!. 

• 
• • 

• 

• 

• 

• 
• 

• 

• • • • • 
• 

• 
• 

• • 
• 

• 
• • 
• • 

• • • • 
• • • 

• Durez • 
• • • 

Economy switches for limited switching applications. One piece die cast index frame or conventional stamped steel 
front plate with staked bushing. 

linear actuation. Available without detent, with positive detent, or spring return, in several sizes. 

Coil spring/cam and roller or formed spring de tents available; available as single units or ganged. 

• • 
OBO 

• 

VERSATILITY IS ••• • .• OUR SPECIALTY 

Design freedom to select the best insu
lation materials. Phenolic, ceramic, glass 
epoxy, glass silicone, Kel F and diallyl 
phthalate. 

Standard index styles - Single and 
double ball hill and valley flat spring 
and dual ball side thrust to provide vari
able torque, positive detent and opera
tionto satisfy your switching and human 
factor requirements. 

CENTRALA8 Electronics Division' GLOBE-UNION INC. 

Switch design versatility to accommo
date add on features such as: AIC line 
switches, potentiometers and push but
ton actuation. 

5757 NORTH GREEN BAY AVENUE. MILWAUKEE, WISCONSIN 53201 • (414) 228-1200 

(FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645·9200. IN N. Y. STATE CALL COLLECT 516;294·0990.) 
1 
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SEC. 5100 • SWITCHES/FUSES/PROTECTIVE DEVICES 

• • • IN LINE WITH YDUR DESIGN REQUIREMENTS 

Over twenty-five years of engineering "Know How" in solving switch design applications is available 
to you upon request. 

• 
• 
• 
• 

.125 & .078 
. 250 ~ 

.078 
.250 .250 

.250 

. 250 

.125 
J!so 

• • • • 
• • SR05 

• • • • 
• • • SR" • 

• • .250 • • • • • SR02 • 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

.250 :::~ • • • 

• .250 .125 
.250 • • 

.250 -:!~~ • • • 

.2SO :::~ • • • 

. 250 • • • 
.'5O .'" • • 

.250 

.250 .125 • • • 
"150 

.2SO :::~ • • • 

.250 .125 
T5if • • 

.250 • 
.250 • 

• 
• 

• • 

• 
• 

• 
• • 

• 
• 

• 
• 

• 
• 
• 
• 

• 

• 

Centra lab also offers a complete line of 
pushbutton switches for industrial and 
commercial applications. See EEM pages 
Vol.2·1026 and Vo1.2·1027. 

Brass Silver Plate - .170 Amp @ 115 VAC - .550 Amp @ 28 VDC 
Coin Silver - .335 Amp @ 115 VAC -1.100 Amp @ 28 VDC 

Brass Silver Plate - .170 Amp @ 115 VAC - .550 Amp @ 28 VDC 
Coin Silver - .335 Amp @ 115 VAC - 1.100 Amp @ 28 VDC 

Brass Silver Plate - .170 Amp @ 115 VAC - .550 Amp @ 28 VQO 
Coin Silver - .335 Amp @ 115 VAC -1.100 Amp @ 28 VDC 

Brass Si Iver Plate - .230 Amp @ 115 VAC - 1.5 Amp @ 28 VDC 
Coin Silver - .450 Amp @ 115 VAC - 2.6 Ar"p @ 28 VDC 

Brass Silver Plate - .230 Amp @ 115 VAC -1.5 Amp @ 28 VDC 
Coin Silver - .450 Amp @ 115 VAC - 2.6 Amp @ 28 VDC 

Br.ass Silver Plate - .230 Amp @ 115 VAC -1.5 Amp @ 28 VDC 
Coin Silver - .450 Amp @ 115 VAC - 2.6 Amp @ 28 VDC 

Brass Silver Plate - .230 Amp @ 115 VAC -1.5 Amp @ 28 VDC 
Coin Silver - .450 Amp @ 115 VAC - 2.6 Amp @ 28 VDC 

Brass Silver Plate - .230 Amp @ 115 VAC - 1.5 Amp @ 28 VDC 
Cain Silver - .450 Amp @ 115 VAC - 2.6 Amp @ 28 VDC 

Brass Silver Plate - .230 Amp @ 115 VAC - 1.5 Amp @ 28 VDC 
Coin Silver - .450 Amp @ 115 VAC - 2.6 Amp @ 28 VDC 

Brass Silver Plate - .170 Amp @ 115 VAC - .550 Amp @ 28 VDC 
Cain Silver - .335 Amp @ 115 VAC -1.100 Amp @ 28 VDC 

Brass Silver Plate - .350 Amp @ 115 VAC - 2.25 Amp @ 28 VDC 
Coin Silver - .675 Amp @ 115 VAC - 3.9 Amp @ 28 VDC 

Brass Si Iver Plate - .. 'J"' ""'" ." 
Coin Silver - .450 

Amp @ 28 VDC 
28 VDC 

Brass Silver Plate - .350 Amp @ 115 VPC - 2.25 Amp @ 28 VDC 
Coin Silver - .675 Amp @ 115 VAC - 3.9 Amp @ 28 VDC 

Brass Silver Plate - .230 Amp @ 115 VAC - 1.5 Amp @ 28 VDC 
Coin Silver - .450 Amp @ 115 VAC - 2.6 Amp @ 28 VDC 

Brass Silver Plate - .230 Amp @ 115 VAC - @ 28 VDC 
Coin Silver - .450 Amp @ 115 VAC - 2.6 vac 

Coin Silver Only - 9 Amp @ 115 VAC -11 Amp @ 28 VDC 
231 Series - 5 Amp @ 115 VAC - 6 Amp @ 28 VAC 

Coin Silver Only - 9 Amp @ 115 VAC - 11 Amp @ 28 vac 

You have an OEM sales representative in your area. Contact him for assistance with your switch applications. 

Availability? There's flexibility there too. You can get immediate delivery on custom assembled. switche~ fr,om your Centra lab 
SelectashaftTM Distributor or standard types from any Centralab Industrial Distributor. For design application help, write for 
Centra lab Bulletin 1101S. 
For immediate factory assistance call 414/228-2963. 

Printed circuit and plug in mount
Various printed circuit board and plug 
in clip designs available in I", 1JI2" and 
2~l' diameter switch types. 

1" printed circuit 
board now available 
in three terminations. 

TERMINATIONS AVAILABLE 

D 

.040 .859 

.025 .859 
1.538 .181 .025 1.062 

CENTRALAB Electronics Division • GLOBE-UNION INC. 
5757 NORTH GREEN BAY AVENUE • MILWAUKEE, WISCONSIN 53201 • (414) 228·1200 

(FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645-8200. IN N. Y. STATE CALL COLLECT 516/294·0990.) 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices 

NEW OPTIONS FOR YOU 

16 and 20 position switches now !Ivai lable. 
See Series 710 and 720 in ab.ove chart. 

Vol.2·1025 
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~ CENTRALAB PU,SH BUTTON SWITCHES 
CENTRALAB'S COMPLETE LINE OF PUSH BUTTON SWITCHES' ARE DESIGNED TO MEET 
INDUSTRIAL & COMMERCIAL APPLICATIONS 
• RELIABLE • INDIVIDUAL OR GANG ASSEMBLED 
• LONG LIFE • LIGHTED OR NON·LlGHTED 
• LOW COST • LINE AND FUNCTION SWITCHES 
• INTERLOCK AND LOCKOUTS • PRINTED CIRCUIT OR SOLDER LUG PINS 
• SEALED OR • SElECTIVE PIN CUTTING 

UNSEALED MODULES • LARGE SELECTION OF BUTTON STYLES 

Custom assembled standard push button switches are avai lable from 
Centra lab Push Button Switch Field Assembly Distributors. 

BASIC MODULE MOMENTARY CONTACT 

Printed Circuit Mounting 

LINE SWITCH 

INTERLOCKING AND LOCKOUTS 
Standard Interlocking enables the con
nection of a group of modules so that 
when any button of the interlock group 
is pressed, it automatically disengages 
any other button of the group that was 
engaged. 

Type A - With one button depressed, no 
other button can be depressed until the 
first one has been "cleared," or released, 
by a clearing module. 

REAR COUPLING 

When desired, 
a coupling can 
be provided that 
will permit the 
switch to perform 
additional functions. 
This· consists of an adapter ring which 
is attached to the rear end of the sl ider 
bar and may be used to provide an alter
nate source of activation. 

BACK TO BACK COUPLING 

Switches are double throw, non-shorting 
slide switches available in 2, 4, 6 or 8 
pole designs. Basic modules may be 
mounted by plugging into a printed cir
cuit board, or panel mounted by use of a 
standard mounting bracket. Modules may 
be furnished into assemblies of up to 29 
stations. Terminal lengths up to .236" on 
top, to .472" on bottom are standard. 
Stator materiais of phenolic or diallyl 
phthalate, may be selected. Gold plate, 
of 50 millionths. is offered for longer 
life and low level circuit applications. 
A few of the buttons available to fit 
the basic module are listed in the table. 
Many other button options are offered 
- consult the factory for entire selec
tion. The epoxy seal option provides 
a conformal protective coat around the 
terminals to prevent flux or other con
tamination within the contact area. 

Type C - For a group (2 or more) of 
PUSH -PUSH switches. Any button de
pressed has to be released by pushing 
this same button again before any other 
button can be depressed. 

Type O-An "Interlocking Lockout," used 
in conjunction with the standard inter
lock, prevents depressing any two but
tons at one time (applicable to a maxi
mum of 8 adjacent positions). 

CLEARING MODULES 

A clearing module can be provided for 
releasing an engaged switch when inter
locking switching is used. This module 
has no contacts but it provides a me
chanical means of activating the inter
locking mechanism. It is available with 
either momentary or interlocking action. 

When desired, two modules may be con
nected back-to-back, to permit a maxi
mum of sixteen poles to be operated by 
a single button. This is accomplished by 
connecting the slider bars with a slide 
bar coupler. 

'Isostat licensed - Available from Centra lab in North and Central America. 

CENTRALAB Electronics Division • GLOBE-UNION INC. 

In this type of operation the button re
mains in only as long as it is pressed, 
and it returns to its original position as 
soon as pressure is released. The switch
ing function is maintained by pressure 
on the button. 

PUSH-PUSH 
In this type of operation the button 
remains in when pressed and must be 
pressed again to return to its original 
position. The switching function con
tinues as long as the button is engaged. 

PUSH-PULL 
In this type of operation the button 
remains in when pressed and must be 
pulled out to return to its original posi
tion. The switching function continues 
as long as the button is engaged. 

Type 01 - Uses "Interlocking Lockout." 
Same as Type 0 except two row interlock 
with lockout. Available only with inter
locking modules. Lockout will function 
in any row but not row to row. 

NOTE: Also use Type C for "momentary" 
switches. Wi" lock out or prevent de
pressing any two adjacent modules. 

KEY SWITCH 

The lighted 
feature is an add-on to the 
basic module. All standard specif:cations 
and functions of the non-lighted switch 
apply. Detailed light assembly specs and 
features are available at your Centralab 
distributor and factory. Ask for latest 
catalog. 
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SEC. 5100 • SWITCHES/ FUSES/ PROTECTIVE DEVICES 

CENTRALAB PUSH BUTTON SWITCHES 

MECHANICAL, ELECTRICAL & ENVIRONMENTAL SPECIFICATIONS 
MECHANICAL 
Stator Block: 

Function Switch: Phenolic or Diallyl 
Phthalate 

Line Switch: Phenolic 
Slider Bar: Thermoplastic 
Fixed Contacts:' Si Iver Plated Copper 

Wire 
Moving Contacts:" Nickel Silver Alloy 

with Silver Overlay 

Lubrication: During assembly; no further 
required 

Standard Activating Force 

ELECTRICAL 
Contact Resistance: 4 milliohms, initial 

10 milliohms after 25,000 cycles 
Current and Voltage Ratings (at 25,000 

cycles): 0.45 Amp at 115 VAC 
1.00 Amp at 28 VDC 

ENVIRONMENTAL 

Dielectric Strength (VAC, R.M.S.) 
(Ratings for factory new condition) 

CONSULT FACTORY FOR OTHER RATINGS 

'Optional gold plate 50 or 200 millionths. 

Temperature: The switches withstand temperatures up to 180°F in continuous 
operation. The slider bar wi II tolerate a maximum of 550°F for a maximum of 9 
seconds. This is well within the standard dwell time for soldering terminals by either 
conventional hand methods or wave soldering techniques. 

ASSEMBLY DIMENSIONS BRACKET MOUNTING SINGLE SWITCH 
NOTE 1. THE STANDARD LENGTH OF THE 
BOTTOM TERMINALS IS .236", THE MAX
IMUM LENGTH IS .472 AND MAY BE 
REDUCED IN .078 INCREMENTS TO A 
.078 MINIMUM. TOP VIEW 

BUTTON DIMENSIONS .905 

!, 1 1 . ~~~~~rl 
B~~:~ ~~P393" for PB~10r- J ' ~ 

.492" for PB·12.5 

.590" for PB·15 

.689" for PB·17.5 

.787" for PB·20 
Consult Factory for Detailed Information or ask for latest Catalog. 

NEW FEATURES 

Selective Pin Cutting: Invaluable for appli
cations using top and bottom PC boards 
because only active terminals need enter 
PC board. 

Dust Cover: Pro
vides additional 
protection from 
airborne contam· 
inants. 

Style 

~, 

(1', 

tEl· 
[j', 

nj' 
rJ· 

Solder Lug Terminals: Available for 
hand soldering applications. 

Wrap-Around Support Bracket: Pro
vides additional support for single 
module applications. 

CENTRALAB Electronics Division • GLOBE-UNION INC. 

Max. 
A 

.221 

.332 

.298 

.229 

.293 

.221 

Max. 
B C Style A B C 

.395 .395 ~', .295 .677 .580 

.551 .784 ~, .405 .476 .583 

.434 .466 ©', .399 .476 -.780 

.547 .472 !E;l" .223 .433 .472 

.435 .580 Itt', .403 .475 .583 

.425 .394 ~, .479 .. 471 

PUSH BUTTON SPECIFIER 
Helps you select from twenty-six button 
styles and eighteen colors. Write for cata
log 42-00-1532 PBS. 

Dog-Bone Spacer:-Allows for adequate module
to-PC-board spacing when using automated 
solder methods. 
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Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

1,000,0000ETENTS 

THUMBWHEEL SWITCHES * YOUR BONUS FEATURES: (1) Up to 17 poles or 
more if required. (2) Reset, lock, unlock, with or with

out remote control. (3) Special engravings, special wheel 
colors. (4) Double width wheels for increased data readout. 

Miniature 
binary or 

Completely 
sealed against 
hostile environ· 
ments. Also panel 
sealed only, or 
unsealed. 

decimal switch with 
extended circuit board. Low 
cost utility version avail 

Tab·type decimal or binary switch. 
Removable wafer for quick 
replacement from front of panel. 

Retrofits most miniature thumbwheel 
switch panel openings. Only .900"x.980" 

front panel size for single module 
assembly. Mounts on 1/2" centers. 

Other CDI Thumbwheel Switch Features: (1) Switch sizes 
1", 1112", 2" mount on 112", 5/S " centers. (2) Solder lugs, 
solder dip pins, pc connectors. (3) Over 100 binary codes. 
(4) Lighted or unlighted. (5) 8, 10, 12, 16, 17 positions. 
(6) RFI shielding. (7) Various custom assemblies. (8) 
Switches are available with these bezel styles in standard 
black or gray: 

Instrument Stamped 

1,000,000 OETENTS VERSATILE 

ROTARY SWITCHES * YOUR BONUS FEATURES: (1) With or without 
motors. (2) 1 to 32 positions per pole; up to 6 poles 

per wafer; up to 36 wafers in a given switch. (3) Snap-in, 
snap-out modules in seconds, eliminating downtime. 
(4) Covered by Tabet Pat. 2841660, 2971066, 3015000, 
2956131, 2988607. (5) Binary coded wafers available. 

Think of all you could do with 
a unique motor·driven switch 

with up to 
400 circuits. 

1,000,0000ETENTS 

PUSHBUTTON ""ITCHES 
FEATURES: (1) Digital or binary 
codes. (2) Completely sealed, 
panel sealed, unsealed. (3) 
Lighted or unlighted. 

Shorting or 
non-shorting 
types available. 
Uni-directional 
only. 3" high, 
mounts on Available in bi-

directional or 
uni-directional 
models. Retrofits 
most miniature 
thumbwheel 
panel openings. 

OTHER COMPONENTS 
Counter Switch 
with decimal or 
coded electrical 
readout. Multiple 
decade models 
available. 

Counter with 2 
to 6 digits. 
Overall size for 
2 digits is 
2~" H x 3~" 0 
x 1%" W. Add 
%" to width 
for each 
additional digit. 

Uni-directional 
Step-Up Switch. 
Complete reset or 
one-step-at-a-time 
reset. Available in 
many combinations. 

1" centers. 

CUSTOM ASSEMBLIES 

This modified thumbwheel switch 
with Geneva movement is just one 
example of the versatility of COl's 
Custom Design Department. Contact 
them for your special switching ap
plications. 

* YOUR BONUS FEATURE: 
Everyday COl earns anew its 

reputation for conSistently high 
quality, consistently excellent de
livery, consistent preference from 
engineers and procurement people. 

CONTACT COl-the Custom Switch House whose Complete Line covers the Switching Spectrum. 

-<@- CHICAGO DYNAMIC INDUSTRIES,-' INC. 
PRECISION PRODUCTS DIVISION 

1725 D,versey Blvd., Chicago, illinOIS 60614 • Phone: 312, 935-4600 Telex 25-4689 
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SEC. 5100 • SWITCHES/ FUSES/ PROTECTIVE DEVICES 

CHERRY'" product / price list 
DISCOUNT, SCHEDULE FOR ALL SNAP-ACTION SWITCHES 

Quantity DiscDunt 

1 to 49 List 
50 to 99 27% 

100 to 499 37% 
500 to 999 43% 

1000 to 1999 48% 
2000 to 4999 54% 
.. 

For quantities of 5000 and over consult factory 

Multiplier 

1.00 
0.73 
0.63 
0.57 
0.52 
0.46 

NOTES (apply to all products in this product/price list) 

1. Cash Terms - ¥2% 10 days, net 30 days. 
2. Shipments- F.O.B. Shipping Point, Waukegan, III. 
3. Prices and Discounts - Are subject to change without 

notice. 
4. Multiplier- Net Price can be determined by multiplying 

list price and multiplier shown in discount schedule. 
5. Discounts - Are offered on basis of volume production. 

To warrant discount each shipment must consist of 2000 
pieces minimum, or complete order if less than 2000 pieces. 

GENERAL PURPOSE· SINGLE POLE E13 SERIES/E14 
E13·00E 
Basic 

A rugged switch with large overtravel, wear resistant nylon button 
many integral hinged actuator variations, and choice of two electrical 
ratings. 

E13 SERIES-15 AMPS., 125-250 VAC,~ H.P., 125 VAC-
1V2 H.P., 250 VAC 

E14 SERIES - 25 AMPS., 125-250 VAC, 1 H.P., 125 VAC-
2 H.P., 250 VAC 

SWITCH BODY -1'K6" X 4'44" X 4'4/' 

Part No. Circuitry List Price Part No. Circuitry List Price 

E13·00E SPOT $0.75 E13·50K SPOT $1.36 
E13·0lE SPST NO .72 E13·51K SPST NO 1.33 
E13·02E SPST NC .72 E13·52K SPST NC 1.33 
E13·00R SPOT 1.67 E14·00A SPOT 1.04 
E13·01R SPST NO 1.61 E14-01A SPST NO 1.01 
E13·02R SPST NC 1.6 E14·02A SPST NC 1.01 
E13·001 SPOT .85 E14·00H SPOT 1.37 
E13·01l SPST NO .82 E14·01H SPST NO 1.34 
E13·021 SPST NC .82 E14·02H SPST NC 1.34 
E13·00M SPOT 1.04 E14·50H SPOT 1.37 
E13·01M SPST NO 1.111 E14·51H SPST NO 1.34 
E13·02M SPSJ NC 1.01 E14·52H SPST NC 1.34 
E13·00H SPOT 1.08 E14·00K SPOT 1.65 
E13-OlH SPST NO 1.05 E14·01K SPST NO 1.62 
E13·02H SPST NC 1.05 E14·02K SPST NC 1.62 
El3·5OH SPOT 1.08 El4·50K SPOT 1.65 
E13·51H SPST NO 1.05 El4·51K SPST NO 1.62 
E13·52H SPST NC 1.05 E14·52K SPST NC 1.62 
E13·00K SPOT 1.36 
E13·0lK SPST NO 1.33 
E13·02K SPST NC 1.33 

GENERAL PURPOSE· DOUBLE POLE E19 SERIES/E20 

E19·00A 
Basic 
Double Pole 

E19·ODR 
Reset Type 

E19·oo1 
Push Button 

E19'OOM 
ilvertravel 
PUsh Button 

E19-OOH 
Std. Ratio 

Lever' 

E19·50K 
Roller 

High Ratio 

E19-GOK 
Roller 

Std. Ratio 

A compact switch with double pole electrical control, large overtravel l sturdy construction and wide range of actuators in two electrica 
ratings. 

CHERRY ELECTRICAL PRODUCTS CORPORATION 

E19 SERIES - 15 AMPS., 125-250 VAC, ~ H.P., 125 VAC-
1% H. P., 250 VAC 

E20 SERIES-20 AMPS., 125·250 VAC, 1 H.P., 125 VAC-
2 H.P., 250 VAC 

SWITCH BODY -l'Kl' X lYe" X 4'44" 

Part No. Circuitry List Price Part No. Circuitry UstPrl:e 

E19·00A OPOT $1.80 E19·00M OPOT $2.10 
E19·01A OPST NO 1.75 E19·01M OPST NO 2.05 
E19-02A OPST NC 1.75 E19·02M OPST NC 2.05 
£19-00R .OPDT 2.64 E20-00A OPOT 2.67 
E19·0lR OPST NO 2.59 E20·01A OPST NO 2.62 
E19·02R OPST NC 2.59 E20·02A OPST NC 2.62 
E19·00H OPOT 2.00 E20·00H OPOT 2.87 
E19-01H OPST NO 1.95 E20·01H OPST NO 2.82 
£19·02H OPST NC 1.95 E20·02H OPST NC 2.82 
E19·50H OPOT 2.00 E20·50H OPOT 2.87 
E19·51H OPST NO 1.95 E20·51H OPST NO 2.82 
E19·52H OPST NC 1.95 E20·52H OPST .C 2.82 
E19·00K OPOT 2.13 E20·00K OPOT 3.00 
E19'01K OPST NO 2.08 E20·01K OPST NO 2.95 
E19-02K OPST NC 2.08 E20·02K OPST NC 2.95 
E19·5OK OPOT 2.13 E20·50K OPOT 3.00 
E19·51K OPST NO 2.08 E20-51K OPST NO 2.95 
El9·52K OPST NC 2.08 E20·52K OPST NC 2.95 
E19·001 OPOT 1.90 E20·001 OPOT 2.77 
E19·011 OPST NO 1.85 E20·01l OPST NO 2.72 
£19·021 OPST NC 1.85 E20-021 OPST NC 2.72 
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VOI.2 ACTIVE COMPONENTS I,CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

CHERRY. 
PANEL MOUNT PUSHBUTTON-SINGLE POLE/E69 SERIES 

ELECTRICAL RATING: 10 AMP., V3 H.P. 1251250 VAC 

SWITCH BODY -1¥4" x 1" x WI' 
E69·50A Exclusive stainless steel coil spring, long·life· mechanism. Snap·in 
~~~:::H~a,:' mounting in choice of momentary contact action, push·pull (reset), 

momentary "cheat" interlock, push·push (alternate action). 

Part No. Circuitry List Price Part No. Circuitry List Price 

E69-00A SPOT $0.95 E69·40A SPOT $1.00 
E69·01A SPST NO .95 E69·41A SPST NO 1.00 
E69·02A SPST NC .95 E6942A SPST NC 1.00 

E69·20A SPOT .92 E69·50A SPOT .95 
E69·21A SPST NO .92 E69·51A SPSTNO .95 
E69·22A SPST NC .92 E69·52A SPST NC .95 

E69-30A SPOT 1.25 E69-60A SPOT 2.20 
E69-31A SPST NO 1.25 E69-61A SPST NO 2.20 
E69·32A SPST NC 1.25 E69-62A SPST NC 2.20 

PANEL MOUNT PUSHBUTTON - DOUBLE POLE/E79 SERIES 

E79-4OA 
Short Button 
Momentary 

LOW TORQUE/E51 SERIES 

E51·BOt: 
Counter 
ClockWise 

CHERRY ELECTRICAL PRODUCTS CORPORATION 

ELECTRICAL RATING-l0 AMP., 125/250 VAC V3 H.P., 
125/250 VAC 

E79·50A SWITCH BODY -1'/2" X 1" X lKI' 
FOr Auxiliary 
Pushbutton Two circuit controls from'a single actuator is contained in this 

snap-in panel mount switch. White nylon switch case, rock-wipe 
contact action, large overtravel, white acetal actuating button and 
long-life coil spring mechaniSm. 

E79-BOA 
Push·Push 
(Alt. Action) 

Part No. Circuitry List Price Part No. Circuitry List Price 

E79·00A OPOT $1.55 E79·40A DPOT $1.60 
E79·01A OPST NO 1.55 E79·41A OPST NO 1.60 
E79·02A OPST NC 1.55 E79·42A OPST NC 1.60 

E79·20A OPOT 1.52 E79·50A OPOT 1.55 
E79·21A OPST NO 1.52 E79·51A OPST NO 1.55 
E79·22A OPST ric 1.52 E79-52A OPST Ne 1.55 

E79·30A OPOT 2.25 E79·60A OPOT 2.80 
E79-31A OPST NO 2.25 E79-61A OPST NO 2.80 
E79·32A OPST Ne 2.25 E79·62A OPST Ne 2.80 

ELECTRICAL RATING - 5 AMP., 125/250 VAC V3 H.P. 
125/250 VAC 
SWITCH BODY - 1 W' xl" X %" 
Rotary action, coin switch with sensitive feather light operation. 
Same coil spring, long·life Cherry mechanism. Available in clock· 
wise or counter clockwise actuation and a wide choice of terminal 
configurations. 

Part No. Circuitry List Price Part No. Circuitry List Price 

E51-00B SPOT $2.12 E51·50E SPOT $2.12 
E51·01B SPSTNO 2.12 E51·51E SPSTNO 2.12 
E51·02B SPST NC 2.12 E51·52E SPST Ne 2.12 

E51·ODE SPOT 2.12 E51·50R SPOT 2.12 
E51-01E SPSTNO 2.12 E51·51R SPSTNO 2.12 
E51·02E SPST NC 2.12 E51·52R SPST Ne 2.12 

E51·00R SPOT 2.12 E51·SOT SPOT 2.12 
E51·01R SPST NO 2.12 E51·5lT SPST NO 2.12 
E51-02R SPST NC 2.12 E51-52T SPST Ne 2.12 

E51·00T SPOT 2.12 E51·60B SPOT 2.12 
E51·0lT SPST NO 2.12 E51·61B SPST NO 2.12 
E51·02T SPST Ne 2.12 E51·62B SPST Ne 2.12 

E51·SOB SPOT 2.12 E51·60E SPOT 2.12 
E51·51B SPST NO 2.12 E51·61E SPST NO 2.12 
E51·52B SPST Ne 2.12 E51·62E SPST NC 2.12 
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CHERRY'" 
SEC. 5100 • SWITCHES/ FUSES/ PROTECTIVE DEVICES 

SUBMINIATURE SERIES E61-LlGHT FORCE/SERIES E62-STANDARD FORCE 

E6HIOA 
E62·00A 
Basic' 

E61.00H 
E62·00H 
Lever 
Std. Ratio 

E61 SERIES - 5 AMPS., 125/250 VAC 
SWITCH BODY - 2%2" X '%/' X 1/4" 

m:ggf 
Roller 

Std. RatiO, 

E62 SERIES-l0.l AMPS., 125/250 VAC.,1/4 H.P., 125 VAC 
SWITCH BODY -2%,2" X Wi' X 1/4" 
A switch with large overtravel, integral hinged actuators, and choice of 
.093" QC, .110" QC, or solder terminals with two force and rating ranges. 

List List 
Part No. Circuitry Tenninal Price Part No. Circuitry Terminal Price 
E61-00A SPOT QC .093" $1.22 E61-30K SPOT .110" QC $1.50 
E61-01A SPST NO QC .093" 1.22 E61-31K SPST NO .110" QC 1.50 
E61-02A SPST NC QC .093" 1.22 E61-32K SPSA NC .1ICI" QC 1.50 
E61-o0H SPOT QC .093" 1.32 E61-50H SPOT QC .093" 1.32 
E61-01H SPST NO QC .093" 1.32 E61-51H SPST NO QC .093" 1.32 
E61-02H SPST NC QC .093" 1.32 E61-52H SPST NC QC .093" 1.32 
E61-ooK SPOT QC .093" 1.50 E61-SDK SPOT QC .093" 1.50 
E61-01K SPST NO QC .093" 1.50 E61-51K SPST NO QC.093" LSO 
E61-02K SPST NC QC .093" 1.50 E61-S2K SPST NC QC.093" 1.50 
E61-10A SPOT Solder 1.22 E61-60H SPOT Solder 1.32 
E61-11A SPST NO Solder 1.22 E61-61H SPST NO Solder 1.32 
E61-12A SPST NC Solder 1.22 E61-62H SPST NC Solder 1.32 
E61-10H SPOT Solder 1.32 E61-60K SPOT Solder 1.50 
E61-11H SPST NO Solder 1.32 E61-61K SPST NO Solder 1.50 
E61-12H SPST NC Solder 1.32 E61-62K SPST NC Solder 1.50 
E61-10K SPOT Solder 1.50 E61-80H SPOT .110" QC 1.32 
E61-11K SPST NO Solder 1.50 E61·81H SPST NO .110" QC 1.32 
E61-12K SPST NC Solder 1.50 E61-82H SPST NC .110" QC 1.32 
E61-30A SPOT .110" QC 1.22 E61·80K SPOT .110" QC 1.50 
E61-31A SPST NO .110" QC 1.22 ESl·81K SPST NO .110" QC LSD 
E61-32A SPST NC .110" QC 1.22 E61-82K SPST NC .110" QC 1.50 
E61-30H SPOT .110" QC 1.32 
E61-31H SPST NO .110" QC 1.32 
E61-32H SPST NC .110" QC 1.32 
Note: To speCify 10 amp change part number prefIX from E61 to E62 
(example,: E61-00A Basic 5 amp becomes E62-00A for 10 amp). Prices are 
same on both E61 and E62 series. 

SUBMINIATURE MODULES/SERIES E61/SERIES E62 

'Me..-E62·02HM 
2PDT 3PDT 

ELECTRICAL RATING: 
E61 SERIES-5 AMPS., 125/250 VAC 
E62 SERIES -10.1 AMPS., 125/250 VAC 1/4 H.P. 125 VAC 

For applications requiring 2, 3, 4, or 5-circuit control in a compact 
space. The subminiature switch modules have all the features of the 
regular subminiature switch described above. 

r-----~----~----~~Li~st~~------r----~-----;~L~is~t 

Part No. 
E61-02HM 
E61-12HM 
E61-32HM 
E61-03HM 
E61-13HM 
E61-33HM 
E61-04HM 
ESl-14HM 
E61-34HM 
E61-oSHM 
E61-15HM 
E61-35HM 

ircuitry Terminal 
2POT QC .093" 
2POT Solder 
2POT .110" QC 
3POT QC .093" 
3POT Solder 
3POT .110" QC 
4POT QC .093" 
4POT Solder 
4POT .110" QC 
SPOT QC .093" 
SPOT Solder 
SPOT .110" QC 

Price Part No. Circuitry Terminal Price 
$2.90 E61-52HM 2POT QC .093" $2.90 
2.90 E61·62HM 2POT Solder 2.90 
2.90 E61-82HM 2POT .110" QC 2.90 
4.50 E61-53HM 3POT QC .093" 4.50 
4.50 E61·63HM 3POT Solder 4.50 
4.50 E61-83HM 3POT .110" QC 4.50 
6.23 E61-54HM 4POT QC .093" 6.23 
6.23 E61-64HM 4POT Solder S.23 
6.23 E61-84HM 4POT .110" QC 6.23 
7.96 E61-5SHM SPOT QC .093" 7.96 
7.96 E61-65HM SPOT Solder 7.9S 
7.96 E61-85HM SPOT .110" QC 7.96 

STANDARD FORCE-MINIATURE SERIES E22/E23/E33/E34 

·DOA 
Basic 

-DOH 
Short Lever 

-50H 
Lever 
Std. Ratio 

-50HL 
Lever 
High Ratio 

·SOp 
One·Way 

E22-3 AMPS., 125 VAC ' Actuator 

E23 - 5 AMPS., 1/4 H.P., 125/250 VAC 
E33 -10 AMPS., 1/2 H.P., 125/250 VAC 
E34 -15 AMPS., 1/2 H.P., 125/250 VAC 
SWITCH BODY - %" X %/1 X l%l' 
Compact miniature switch with long-life coil spring mechanism, 
integral hinged actuators, choice of three terminal types and four 
force rating ranges. 

CHERRY ELECTRICAL PRODUCTS CORPORATION 

(E22 series switches are 20 cents higher than those shown in the table below 
for E23 series) 

List List 
Part No. Circuitry Terminal Price Part No. Circuitry Terminal Price 
E23-00A SPOT QC $0.85 E23-00K SPOT QC $1.20 
E23-OlA SPST NO QC .82 E23-01K SPST NO QC 1.17 
E23-02A SPST NC QC .82 E23-02K SPST NC QC 1.17 
E23-1OA SPOT Screw 1.36 E23-lOK SPOT Screw 1.11 
E23-11A SPST NO Screw 1.19 E23-11K SPST NO Screw 1.54 
E23-12A SPST NC Screw 1.19 E23-12K SPST NC Screw 1.54 
E23-20A SPOT Solder .85 E23-20K SPOT Solder 1.20 
E23-21A SPST NO Solder .82 E23-21K SPST NO Solder 1.17 
E23-22A SPST NC Solder .82 E23-22K SPST NC Solder 1.17 
E23-00H SPOT QC 1.00 E23-SDK SPOT QC 1.20 
E23-01H SPST NO QC .97 E23·51K SPST NO QC 1.17 
E23-02H SPST NC QC .97 E23-52K SPST NC QC 1.17 
E23-10H SPOT Screw 1.51 E23-60K SPOT Screw 1.71 
E23-11H SPST NO Screw 1.34· E23-61K SPST NO Screw 1.54 
E23-12H SPST NC Screw 1.34 ' E23-62K SPST NC Screw 1.54 
E23-20H SPOT Solder 1.00 E23-70K SPOT Solder 1.20 
E23-21H SPST NO Solder .97 E23·11K SPST NO Solder 1.17 
E23-22H SPST NC Solder .97 E23-12K SPST NC Solder 1.17 
E23-50H SPOT QC 1.00 E23-50KL SPOT QC 1.20 
E23-51H SPST NO QC .97 E23-51KL SPST NO QC 1.17 
E23-52H SPST NC QC .97 E23-52KL SPST NC QC 1.17 
E23-60H SPOT Screw 1.51 E23-60KL SPOT Screw 1.71 
E23-61H SPST NO Screw 1.34 E23-61KL SPST NO Screw 1.54 
E23-62H SPST,NC Screw 1.34 E23·62KL SPST NC Screw 1.54 
E23-70H SPOT Solder 1.00 E23·70KL SPOT Solder 1.20 
E23-71H SPST NO Solder .• 97 E23-71KL SPST NO Solder 1.17 
E23-72H SPST NC Solder .97 E23-72KL SPST NC Solder 1.17 
E23-50HL SPOT QC LOP E23·50P SPOT QC 1.55 
E23-51HL SPST NO QC .97 E23-51P SPST NO QC 1.52 
E23-52HL SPST NC QC .97 E23-52P SPST NC QC 1.52 
E23-60HL SPOT Screw 1.51 E23-60P SPOT Screw 2.06 
E23-61HL SPST NO Screw 1.34 E23-61P SPST NO Screw 1.89 
E23-62HL SPST NC Screw 1.34 E23-62P SPST NC Screw 1.89 
E23-70HL SPOT Solder 1.00 E23-70P SPOT Solder 1.55 
E23-11HL SPST NO Solder .97 E23-71P SPST NO Solder 1.52 
E23-72HL SPST NC Solder .97 E23·12P SPST NC Solder 1.52 

Note: To speCify E33, 10 amp. series, E34, 15 amp. series or E22, 3 amp. 
series, merely change the E23 series prefix to the desired series (i.e. E22, 
E33, E34). Prices on E33 and E34 are the same as the E23 series. The E22 
series list price·s are 20 cents higher on every switch. 
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Vol.2 !\WIVE COMPONENTS / CIRCUiT ASSEMBLIES / CONTROLS & DRIVES 

CHERRY' 
LIGHT FORCE - MINIATURE/E22/E231E33/E34 SERIES 

'OOAl( 
Basic 

·501lX 
Lever 

std. Ratto 

·75HX 
Lever 

High Ratio 

·85HX 
Extended Lever 

High Ratio 

Added ',internal actuator increases life' range, red'uces operating force 
while (ii!lintaining high contact pressure. " 

BASIC OPEN SWITCH - S23/S25 SERIES 

·DOT ·3OT 

-20T -40T 

-60T 

Many va'riations in actuators, terminals, and panels. 

MINIATURE OPEN - S30 SERIES 

S30·20W 

ELECTRICAL RATINGS 
10 AMPS., 125 VAC - 5 AMPS. 250 VAC - Y& HP 125/250 VAC 
SWITCH PANEL - lJ{l' X %/1 X %l' 
Many variations in actuators, termfnals, lind panels. 

ELECTRICAL RATINGS SERIES OPERATING FORCE 
15 GRAMS, MAX. 
45 GRAMS, MAX. 
75 GRAMS, MAX. 

3 AMP., 125 VAC E22 
5 AMP., Y4 H.P., 125/250 VAC E23 
10 AMP., Y2 H.P., 125/250 VAC E33 
15 AMP., Y2 H.P., 125/250 VAC E34 
SWITCH BODY - 1%2" X SAl" X 1%2" 

100 GRAMS, MAX. 

List List 
Part No. Circuitry Terminal Price Part No. Circuitry Terminal Price 
E33·DDAX SPOT QC $0.88 E33·75HX SPOT QC $1.03 
E33·01AX SPST NO QC .85 E33·7SHX SPST NO QC 1.00 
E33-02AX SPST NC Qc .85 E33-77HX SPST NC QC 1.00 
E33·lOAX SPOT Screw 1.39 E33-85HX SPOT QC 1.08 
E33·HAl( SPST NO Screw 1.22 E33·8SHX SPST NO QC 1.05 
E33-12AX SPST NC Screw 1.22 E33-87HX SPST NC QC 1.05 
E33·20Al( SPOT Solder ,.88 .E33-50KX SPOT QC 1.23 
E33-21AX SPST NO Solder .85 E33-51KX SpsT NO QC 1.20 
E33·22AX SPST NC Solder .85 E33-52KX SPST NC QC 1.20 
E33-SOHX SPOT QC 1.03 E33-S0KX SPOT Screw 1.74 
E33-51HX SPST NO QC 1.00 E33·61KX SPST NO Screw 1.57 
E33-52HX SPST NC QC 1.00 E33-S2KX SPST NC Scn,w 1.57 
E33-60HX SPOT Screw 1.54 E33-70KX SPOT Solder 1.23 
E33-S1HX SPST NO Screw 1.37 E33-71KX SPST NO Solder 1.20 
E33-S2HX SPST NC Screw 1.37 E33-72KX SPST NC Solder 1.20 
E33-70HX SPOT Solder 1.03 E33-75KX SPOT QC 1.23 
E33-71HX SPST NO Solder 1.00 E33-7SKX SPSTNO QC 1.20 
E33-72HX SPST NC Solder 1.00 E33-77KX SPST NC QC 1.20 
E33-55HX SPOT QC 1.08 
E33-5SHX SPST NO QC 1.05 
E33-57HX SPST NC QC 1.05 
Note: To specify 3 amp E22 senes, 5 amp E23 senes, or 15 amp E34 senes 
merely change the E33 series prefix to the desired series (i.e. E22, E23, 
E34.) The E23 series is 5¢ more, the E34 series is 12¢ more and the E22 is 
20¢ more than the E33 series on every switch. 

LIGHT FORCE-S23 SERIES-5 AMPS., 125 VAC 
SWITCH PANEL - 2%" X Kl' X %2" 
STANDARD FORCE-S25 SERIES-l0 AMPS., 125 VAC-
5 AMPS., 250 VAC - Y4 H.P., 125/250 VAC 
SWITCH PANEL - 2%" X Kl' X %{' 

Descrip- List Descrip· List 
Part No. Circuitry tion Price Part No. Circuitry tion Price 
S23-00T SPOT Flat solder $1.02 S23-30W SPOT In!. solder $1.02 
S23-0lT SPST NO Flat solder 1.02 S23-31W SPST NO In!. solder 1.02 
S23-02T SPST NC Flat solder 1.02 S23-32W SPST NC In!. solder 1.02 
S23-00Z SPOT QC 1.02 S23-40T SPOT Flat solder 1.02 
S23-01Z SPST NO QC 1.02 S23-4lT SPST NO Flat solder 1.02 
S23·02Z SPST NC QC 1.02 S23-42T SPST NC Flat solder 1.02 
S23·00W SPOT In!. solder 1.02 S23-40Z SPOT QC 1.02 
S23-01W SPST NO In!. solder 1.02 S23-41Z SPST NO QC 1.02 
S23-02W SPST NC In!. solder 1.02 S23-42Z SPST NC QC 1.02 
S23-20T SPOT Flat solder 1.02 S23-40W SPOT In!. solder 1.02 
S23·2lT SPST NO Flat solder 1.02 S23-41W SPST NO In!. solder 1.02 
S23-22T SPST NC Flat solder 1.02 S23-42W SPST NC In!. solder 1.02 
S23-20Z SPOT QC 1.02 S23-S0T SPOT Flat solder 1.02 
S23-21Z SPST NO QC 1.02 S23-SlT SPST NO Flat solder 1.02 
S23-22Z SPST NC QC 1.02 S23-S2T SPST NC Flat solder 1.02 
S23-20W SPOT In!. solder 1.02 S23-S0Z SPOT QC 1.02 
S23-21W SPST NO In!. solder 1.02 S23-61Z SPST NO QC 1.02 
S23·22W SPST NC In!. solder 1.02 S23-S2Z SPST NC QC 1.02 
S23-30T SPOT Flat solder 1.02 S23-S0W SPOT In!. solder 1.02 
S23-3lT SPST NO Flat solder 1.02 S23-S1W SPST NO In!. solder 1.02 
S23-32T SPST NC Flat solder 1.02 S23-S2W SPST NC In!. solder 1.02 
S23-30Z SPOT QC 1.02 
S23-31Z SPST NO QC 1.02 
S23-32Z SPST NC QC 1.02 
Note: To specify 10 amp. S25 senes merely change the S23 prefiX to S25. 
For example, S23-0lT SPST NO 5 amp becomes S25-0lT SPST NO 10 amp. 
Prices are the same on S23 and S25 series. 

Part No. Circuitry 
S30-00W SPOT 
S30-01W SPST NO 
S30-02W SPST NC 
S30-00T SPOT 
S30-0lT SPST NO 
S30-02T SPST NC 
S30-00Z SPOT 
S30-01Z SPST NO 
S30·02Z SPST NC 
S30-20W SPOT 
S30-21W SPST NO 
S30-22W SPST NC 
S30-20T SPOT 
30-2lT SPST NO 

S30-22T SPST NC 
S30-20Z SPOT 
S30-21Z SPST NO 
30-22Z SPST NC 

Descrip- List 
tion Price 

In!. solder $1.02 
In!. solder 1.02 
In!. solder 1.02 
Flat solder 1.02 
Flat solder 1.02 
Flat solder 1.02 
QC 1.02 
QC 1.02 
QC 1.02 
Int. solder 1.02 
In!. solder 1.02 
In!. solder 1.02 
Flatsolder 1.02 
Flat solder 1.02 
Flat solder 1.02 
QC 1.02 
QC 1.02 
QC 1.02 

Part No. Circuitry 
S30-50W SPOT 
S30-51 W SPST NO 
S30-52W SPST NC 
S30-50T SPOT 
S30-51T SPST NO 
S30-52T SPST NC 
S30-50Z SPOT 
S30-51Z SPST NO 
S30-52Z SPST NC 
S30-20P SPOT 
S30-21P SPST NO 
S30-22P SPST NC 
S30-20T SPOT 
S30-21T SPST NO 
S30-22T SPST NC 
S30-50Z SPOT 
S30-51Z SPST NO 
S30-52Z SPST NC 

Descrip- List 
tion Price 

In!. solder $1.02 
In!. solder 1.02 
In!. solder 1.02 
Flat solder 1.02 
Flat solder 1.02 
Flat solder 1.02 
QC 1.02 
QC 1.02 
QC 1.02 
PC Term. 1.14 
PC Term. 1.14 
PC Term. 1.14 
Flat sold"r 1.02 
Flat solder 1.02 
Flat solder 1.02 
QC 1.02 
QC 1.02 
QC 1.02 

CHERRY£LECTR~CAL PRODUCTS CORP~RATIt'iN 
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SEC. 5100 ° SWITCHES/ FUSES/ PROTECTIVE DEVICES 

CHERRY 
ENCLOSED·SINGLE THROW/El0/E15/E16/E18 SERIES 

El0·00M E15·00M E16·00M E18·00M 

A single pole, single throw switch with light force and large overtravel. 
Solderable QC '/4" terminals. Switch body: 1'18" x 'U," x y,.". 

STACK SWITCHES/S36/S37 SERIES 

S36 Series 
Double Pole 

S37 Series 
Single Pole 

CHERRY GOLD "CROSSPOINT" 
CONTACT SWITCHES 

E21·00A 

E21·50H 

E21·50K 

E68·00A 

E63·00A E63·00H 

E78·00A 

S31·20P 

E53·00B 

,.~ 

E63·00K 

Cherry Gold "Crosspoint" Contact switches are available in a wide 
variety of switch types and mountings as shown above. These provide 
extremely low insertion resistance and long life ... measured in 
millions of operations. The contact material is W/E Alloy #1 •.. 69% 
Gold, 25% Silver, 6% Platinum. 

CHERRY ELECTRICAL PRODUCTS CORPORATION 

E10-00M-NC, 10 AMPS., 1fJ H.P., 125 VAC- 5 AMPS., 
250 VAC 
E15-00M-NC, 6 AMPS., 125 VAC-3 AMPS., 250 VAC 
E16-00M-NO, 2 AMPS., 125 VAC-1 AMP., 250 VAC 
E18-00M-NO, 3% AMPS., 125 VAC 

Part No. 

ElO·OOM 
E15·00M 

ELECTRICAL RATING: 
7Y2 AM PS., 125 VAC 
5 AMPS., 250 VAC 
Available in single or double pole with momentary or reset (main· 
tained) contact action. 

SWITCH BODY: 14Ji't X 3?ii' X 'Xt 
Part No. Circuitry List Price Part No. Circuitry List Price 

S36·20E OPOT (R) $2.40 S37·IOE SPOT (R) $1.53 
S36·21E OPST NO (R) 2.35 S37·11E SPST NO (R) 1.50 
S36·22E OPST NC (R) 2.35 S37·12E SPST NC (R) 1.50 
S36·40E DPOT (M) 2.40 S37·20E SPOT (M) 1.53 
S36·41E OPST NO (M) 2.35 S37·21E SPST NO (M) 1.50 
S36·42E OPST NC (M) 2.35 S37·22E SPST NC (M) 1.50 

Note: (R) Denotes reset (maintained) contact action. 
(M) Denotes momentary contact action. 

For positive 
switching of low 

energy solid state 
circuits. 

The Cherry "Cross~ 
poi nt" contact con· 
figuration ... (two 
gold contact prisms 
at right angles to 
each other) provide 
maximum contact 
pressure and mini· 
mum hazard of can· 
tact closure inter-
fe·rence. 

List List 
Part No. Circuitry Terminal Price Part No. Circuitry Terminal Price 

E2l·00A SPOT QC $1.57 S31·20P SPOT PC $1.50 
E2l·0IA SPST NO QC 1.25 S31·21P SPST NO PC Ll8 
E21·02A SPST NC QC 1.25 S31·22P SPST NC PC Ll8 

E2l·IOA SPOT Screw 2.08 E53·00B SPOT 2.76 
E21·l1A SPST NO Screw 1.59 E53·01B SPST NO 2.76 
E21·12A SPST NC Screw 1.59 E53·02B SPST NC 2.76 

E21·20A SPOT Solder 1.57 E53·00A SPOT QC .093" 1.85 
E21·21A SPST NO Solder 1.25 E53·01A SPST NO QC .093" 1.86 
E21·22A SPST NC Solder 1.25 E63·02A SPST NC QC .093" 1.86 

E21·50H SPOT QC 1.72 E63·IOA SPOT Solder 1.86 
E21·51H SPST NO QC 1.40 E63·11A SPST NO Solder 1.86 
E21·52H SPST NC QC 1.40 E63·12A SPST NC Solder 1.86 

E21·60H SPOT Screw 2.23 E53·30A SPOT QC .110" 1.86 
E21·61H SPST NO Screw 1.74 E63·31A SPST NO QC .110" 1.86 
E21·62H SPST NC Screw 1.74 E53·32A SPST NC QC .110" 1.86 

E21·70H SPOT Solder 1.72 E53·00H SPOT QC .093" 1.96 
E21·71H SPST NO Solder 1.40 E63·01H SPST NO QC .093" 1.96 
E21·72H SPST NC Solde·r 1.40 E63·02H SPST NC QC .093" 1.96 

E21·50K SPOT QC 1.92 E63·IOH SPOT Solder 1.95 
E21-5IK SPST NO QC 1.60 E63·11H SPST NO Solder 1.96 
E21·52K SPST NC QC 1.60 E63·12H SPST NC Solder 1.96 
E21·60K SPOT Screw 2.43 E63·30H SPOT QC .110" 1.96 
E21·61K SPST NO Screw 1.94 E63·31H SPST NO QC .110" 1.96 
E21·62K SPST NC Screw 1.94 E63·32H SPST NC QC .110" 1.96 
E21·70K SPOT Solder 1.92 E63·00K SPOT QC .093" 2.14 
E21·71K SPST NO Solder 1.60 E63·01K SPST NO QC .093" 2.14 
E21·72K SPST NC Solder 1.60 E63·02K SPST NC QC .093" 2.14 
E68·00A SPOT QC 1.59 E53·IOK SPOT Solder 2.14 
E68·01A SPST NO QC 1.59 E53·11K SPST NO Solder 2.14 
E68·02A SPST NC QC 1.59 E63·12K SPST NC Solder 2.14 
E78·00A OPOT QC 2.83 E63·30K SPOT QC .110"- 2.14 
E78·01A OPST NO QC 2.83 E63·31K SPST NO QC .110" 2.14 
E78·02A OPST NC QC 2.83 E63·32K SPST NC QC .110" 2.14 
G13·00E SPOT QC 1.39 
G13·01E SPST NO QC 1.07 
G13·02E SPST NC QC 1.07 
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FOR CURRENT SOURCE DATA CALL TOLL·FREE 800-645-9200 (IN N. Y. STATE CALL COLLECT (516) 294-0990) 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2 0 1033 



Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEM8L1ES / CONTROLS & DRIVES 

CHERRY" 

KEYBOARD SWITCHES 
for modern electronic desk top calcula
tors ... computer terminals ... credit 
card validators. NEW Gold "Crosspoint" 
contact key. 
This proven design concept (crossed 
knife edge contact configuration) pro
vides high force per unit of contact area, 
and virtually eliminates contact closure 
interference by contaminates. Contacts 
are normally held apart for greater shock 
resistance. No microphonics or bounce 
during turn-off or at rest. 
Three types with straight or angled 
stems for sloped or stepped keyboards. 

THREE TYPES TO CHOOSE FROM WITH STRAIGHT OR 
ANGLED STEMS FOR SLOPED OR STEPPED KEYBOARDS 

Write for this handy, 
six-page KEYBOARD 
DESIGNERS' 
SPECIFICATION 
SHEET 

CHERRY ELECTRICAL PRODUCTS CORPORATION 

880·3766 
Keyboard enclosure available 
at nominal extra cost. 

ELECTRONIC DATA 
ENTRY KEYBOARDS 
Straightforward electronics adapt readily to customer specifi
cations. Custom design in mono, dual, tri and quad mode 
operation are available in volume application with modest 
engineering, tooling, and art work charges. 

Standard units include: 

880-3766, 66 Key Tri Mode ASCII negative logic with provi
sion to add 4 extra keys. 

870-4753, 53 Key Quad Mode ASCII (ASR 33) positive logic. 

865-1712, 12 Key Numeric straight output. 

KEYBOARD PRICE LIST 

Net Price 880·3766 870·4753 865·1712 
For 66·Key ASCII 53·Key ASCII 12·Key Numeric 

Quantity Tri·Mode Quad·Mode Non·Encoded 

1·9 $228.00 each $214.00 each $32.50 each 
10·24 209.00 each 196.00 each 29.75 each 
25 ·49 190.00 each 178.00 each 27.10 each 
50·99 158.00 each 148.00 each 22.60 each 

100·249 127.00 each 119.00 each 18.05 each 
250·499 95.50 each 89.10 each 13.60 each 
500·999 82.50 each 77.25 each 11.75 each 

For prices on quantities greater than shown in price list, consult factory. 

KEYBOARD SWITCH PRICE LIST 

Net Price M61·0100 M62·0100 M61·0800 
For Single Form A Dual Form A Alternate Action 

Quantify (SPST NO) (DPST NO) (SPST) 

1· 49 $1.27 each $1.97 each $1.88 each 
50·99 0.90 each 1.44 each 1.37 each 

100·499 0.78 each 1.24 each 1.18 each 
500·999 0.70 each 1.12 each 1.07 each 

1000 - 1999 0.65 each 1.03 each 0.98 each 
2000 - 4999 0.57 each 0.91 each 0.87 each 
5000 -9999 0.50 each 0.81 each 0.77 each 

8 REASONS YOU SPECIFY CHERRY WITH CONFIDENCE: 

1. Cherry keyboard and key switch components as well as 
assembled keyboards are made under one roof. 2. We make 
our own printed circuit board. 3. We make our own two-shot 
molded key caps. 4. We have a large assortment of tooled key 
cap legends in two type faces and a variety of sizes. 5. We 
offer a wide choice of standard key cap colors. 6. We install 
and wave solder the electronics to the pc board. 7. We provide 
a choice of MOS or TTL. 8. Cherry Keyboards are backed by 
20 years experience in the design and manufacture of preci
sion snap-action switches, matrix selector switches, gold 
"crosspoint" contact switches and leverwheel/thumbwheel 
switches. 
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SEC. 5100 • SWITCHES/ FUSES/ PROTECTIVE DEVICES 

CHERRY 
THUMBWHEEL AND LEVERWHEEL SWITCHES 
DISCOUNT SCHEDULE 

Quantity Discount Multiplier 

1-49 List 1.00 
50-99 20% .80 

100-199 25% .73 
200-499 27% .73 
500-999 30% .70 

1000-1999 32% .68 
2000-4999 34% .66 

For prices on quantities of 5000 pieces and over, consult factory 
or contact nearest representative. 

LIST PRICE ADDERS FOR OPTIONS AND SPECIAL FEATURES 

Two Sided Printed Circuit Board $1.25 
Specia I Code 1.00 
Extended PC Board (one side) 1.00 
Spacers 1(4" or '/2" (blank, gloss or matte) 0.50 
Adding Symbol to Spacer 0.50 
Adding Stops (per switch) 0.75 
Matte Finish (per switch) 0.30 
End Caps (per set) 0.80 
Assembly of Modules labor only, no parts) for first switch - $0.50 
$0.30 each additional switch or spacer in the Module ($3.00 maximum) 
Assembly Hardware (per set-unassembled) 0.50 

Thumbwheel and Leverwheel switches are available in nine basic configurations - in a broad range of coded outputs
in individual digits- in assemblies of several digits mounted side-by-side complete with end caps- in gloss or matte finish. 
T71 Series Decimal Point switch for calculators not listed in table below is available in all the same output codes shown 
for T60 and T70 except Hexadecimal. For complete information and prices on T71, consult factory. 

T20 L20 

Thumbwheel 
T20 

Back Mount 
Subminiature 

7 Gang Assembly 

T10 T11 L10 L11 

Note: All list prices shown in the following table are subject to discount schedule shown above. 

Suffix No. Position Description Readout T20 

-94A 2 Single pole, repeating (-,+) $4.00 

-95A 2 Single pole, repeating (0-1) 4.00 
-96A 2 Single pole, repeating (0-5) 4.00 
-97A 2 Double Pole, Repeating (+,1) 
-07A 8 Binary Coded Octal (0-7) 4.00 
-47A 8 BCO with separate common To not true bits (0-7) 7.50 
-17A 8 Decimal (0·7) 4.00 
·57A 8 BCO with diode provision (0·7) 5.00 
·77A 8 BCO complement only (0·7) 4.50 
·OlA 10 Decimal (0·9) 4.00 
·l1A 10 Double pole decimal (0·9) 8.60 
·69A ho Decimal (0·9) 4.00 
·02A 10 Binary Coded Decimal (0·9) 4.00 
·04A 10 BCD plus complement, 1 common (0·9) 5.00 
·05A 10 BCD plus complement, 2 commons (0·9) 
·06A 10 BCD plus odd parity (0·9) 5.15 

CHERRY ELECTRICAL PRODUCTS CORPORATION 

T60 

L20 T10 

$5.00 $4.50 

5.00 4.50 
5.00 4.50 

5.00 5.00 
8.50 
5.00 
6.00 
5.50 
5.00 4.50 
9.20 8.60 
5.00 
5.00 4.50 
6.00 6.80 

6.10 

Leverwheel 
L20 

Back Mount 
Subminiature 

6 Gang Assembly 

T70 

T11 L10 L 11 

$4.50 $5.00 $5.00 
4.50 5.00 5.00 
4.50 5.00 5.00 

5.00 5.50 5.50 

4.50 5.10 5.10 
8.60 9.20 9.20 

4.50 5.10 5.10 
6.80 7.80 7.80 

9.50 9.50 

T71 

T60 T70 

$3.50 $3.50 

3.50 3.50 
3.50 3.50 
4.50 4.50 

3.50 3.50 

4.00 4.00 
3.00 3.00 

3.00 3.00 
4.00 4.00 

5.00 5.00 

3600 SUNSET AVENUE / WAUKEGAN, ILLINOIS 60085/(312) 689-7703/ TWX (910) 235-1572/ CABLE: CHERRY, WAUKEGAN 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645·9200 (IN N. Y. STATE CALL COLLECT (516) 294·09901 

eem/1973 See YELLDW SECTION for Local Sales and Distributors' Offices VDI.2·1035 



Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

CB~RRY 
THUMBWHEEL AND LEVERWHEEL SWITCHES (Cont'd.) 

Suffix No. Position Description Readout 120 L20 110 111 Ll0 Lll 160 170 

·10A 10 BCD plus even parity (0·9) $5.15 $6,10 $7.10 $7.10 $5.00 $5.00 
·12A 10 BCD complement only (0·9) 4.50 5.50 4.00 4.00 
·15A 10 BCD with separate common To not true bits (0·9) 7.50 8.50 
·14A 10 9's complement of BCD (0·9) 5.00 6.00 
·52A 10 BCD with diode provisions (0·0) 5.00 6.00 $5.50 $5.50 4.00 4.00 
·54A 10 BCD plus complement, 1 common with diode provision (0·9) 6.00 7.00 7.80 7.80 
·68A 10 Two out of five code with diode provision (0·9) 6.00 7.00 
·72A 10 Complement of 9's complement with diode provision (0·9) 6.00 7.00 
·65A 10 Kelvin·Varley voltage divider (0·9) 8.50 9.50 
·67A 10 1·2·2·2·2 resistive decade (0·9) 8.00 9.00 
·20A 12 Decimal (0·11) 5.00 
·03A 16 Hexadecimal (0·15) 6.50 7.50 7.50 5.50 5.50 
·08A 16 Hexadecimal plus complement, 1 common (0·15) 7.50 8.50 8.50 
·09A 16 Hexadecimal plus complement, 2 commons (0·15) 8.50 9.50 9.50 
·13A 16 Hexadecimal (0·9,A·F) 6.50 7.50 7.50 5.50 5.50 
·53A 16 Hexadecimal with diode provision (0·15) 7.50 
·19A 16 Hexadecima I plus complement, 2 commons (0·9,A-F) 9.50 9.50 
·63 16 Hexadecimal with diode provision (0·9,A-F) 7.50 
·88A 16 Hexadecimal plus complement, 1 common (0·9,A-F) 7.50 
·89A 16 Hexadecima I plus complement, 2 commons (0·9,A·F) 8.50 
·50A 10 Excess 3 gray code positive (0·9) 5.00 5.00 
·49A 10 Excess 3 gray code negative (0·9) 5.00 5.00 
·70A 10 Aiken code 1·2·4·2 (0·9) 5.00 5.00 
·71A 10 Aiken code modern 1·2·4·2 (0·9) 5.00 5.00 

(Note: T71 Integral Bezel DeCimal POint Set 1humbwheel IS available In output codes same as all T60 and 170 except It IS not available In HexadeCimal.) 

MATRIX SELECTOR SWITCH 

DISCOUNT SCHEDULE 
Quantity Discount 

1·9 List 
10·24 10% 
25·49 15% 
50·99 20% 

100·249 25% 
250·499 30% 

Manual programming and switching for complex control equipment. Each of two 
standard types is expandable up to five modules, providing 500 to 1,000 crosspoints. 
Custom design available up to 2,784 crosspoints. 
Electrical capacity: 
1. Make and break 48 volts DC at 0.50 Amp. 125 Volts AC at 0.15 Amp. 
2. Current carrying only (no make and break) 2 Amp. AC or DC. 
Insertion Resistances: 
50 milliohms plus 6 milliohms per inch of printed circuit. 

Note: Overall width of basic 10 x 10 and 20 x 10 Selector Switch is 31/2 inches. For each 10 sliders 
addeu to the basic unit add 3 inches to overall width. A 20 slider unit measures 61/2 inches wide, 
a 30 slider unit measures 91/2 inches wide, a 40 slider unit measures 12'/2 inches wide and a 
50 slider unit measures 151/2 inches wide. 

Switch No. Circuitry List Price Switch No. Circuitry List Price 
Multiplier 

1.00 
0.90 

C10·01A 20 x 10 $35.00 C10·20A 10 x 10 $25.00 

C10·02A 20 x 20 40.00 C10·42A 10 x 20 32.50 
0.85 
0.80 
0.75 

C10·03A 20 x 30 60.00 ClO·43A 10 x 30 43.00 

C10·04A 20 x 40 65.00 CI0·44A 10 x 40 55.00 
0.70 ClO·05A 20 x 50 75.00 ClO·45A 10 x 50 67.00 .. 

For quantities of 500 and over consult factory or contact nearest 
representative. C10·56A 48 x 58 204.00 

for complete specifications 
on all cherry products request 

CATALOG C-73 
for the cherry sales office 

and representative nearest you 
DIAL (800) 645-9200 TOLL FREE~, 

CHERRYI~ 
CHERRY ELECTRICAL PRODUCTS CORPORATION 

3600 SUNSET AVENUE / WAUKEGAN, ILLINOIS 60085/ (312) 689-7703/ TWX (910) 235-1572/ CABLE: CHERRY, WAUKEGAN GD Cherry affiliates worldwide· Hirose Cherry Precision Co" Ltd," Tokyo· G. W. Engineering Pty. Ltd., Sydney 
'.' Cherry Electrical Products (U.K.) Ltd .. St. Albans, Herts • Cherry Mikroschalter GmbH, Bayreuth, Germany 

FOR CURRENT SOURCE DATA CALL TOLL-FREE 800·645·9200 UN N. Y. STATE CALL COLLECT (516) 294·09901 

Vo1.2·1036 CATALOG PAGES: (Vol.1·301 to 1·972) (VoI.2·301 to 2·1196) (Vo1.3·301 to 3·1420) eem/1973 



SEC. 5100 • SWITCHES! FUSES! PROTECTIVE DEVICES 

No. 4901 

4900 SERIES 
Underwriters Listed 

ACE® Locks 

SPOT Switch Lock 

"'4188 ACE'" lock and wafer switch, 
can be furnished with 
double bitted lock Spec. 2242 

';'Wafer switches will permit 
various circuit combinations 

EXO-9S' 
Heavy duty 
switch lock 

Multi-pole available. 
U L listed switch. 

EXA-112-25' 
Heavy duty switch 
lock 
Switch SPOT; 25 
amps; 125, 250 or 
480 VAC; UL and 
CSA listed. 
Multi-pole also 
available. 

2174 (SPST) 
Double bitted lock 
with screw terminals 
For momentary contact, 
spring return, specify 2174-70 

4073 Basic ACE® (SPST) switch lock 

SWITCH CONTACT RATINGS 

3535 Double bitted lock 
with UL listed SPOT switch 

Also furnish with ACE 
LOCK-Part No. 4235 

'When ordering, specify if for ap
pliance requiring ·T.V. approved 
switches. Only available on EXD-98 
or EXA-lI2 series. 

eem/1973 

CURRENT RATINGS LOCK NUMBER 
125-250V AC- 5 AMP 30V DC- 3 AMP 4901-4902 Silver Plated Contacts 
125·250V AC- 7 AMP 28V DC- 7 AMP 3535--3535A--4235 Silver Plated Contacts 
1l0-120V AC-10 AMP 10V DC-lO AMP 2174-2174-70-3039-4101-4073-4079 
125·250V AC-I0 AMP 125V DC-~ AMP EXD-98-EXA-112 

CHICAGO LOCK CO. For further data on the above 

locks, write for catalog. 4275 W. Belmont Ave. • Chicago, III. 60641 

See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2·1037 
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the mini mike line 

low bounce 
spst-slide action switches
maintained 
Specifications 

Stroke: .085" 
Operating Force: 300 - 500 Grams 
Mechanical Life: 500,000 Actuations 
Contact Rating: 2.5 Amps Inductive at 

125 VAC. 
Contact Bounce: 0.5 Milliseconds 

Panel 
Part Number Terminal Type Mtg. Tabs 

23-021-013 Straight No 

23-021-017 Straight Yes 

23-021-019 Straight Yes 

23-021-020 Straight No 

23-021-023 HT" Yes 

23-021-024 liT" No 

23-021-025 "T" Yes 

23-021-026 HT" No 

23-021-031 Rt. Angle No 

23-021-032 Rt. Angle Yes 

23-021-033 Rt. Angle No 

23-021-034 Rt. Angle Yes 
23-021-040 P.C. No 

Consult factory for other versions_ 

low bounce 

Contact Resistance: 0.02 ohms Max. 
Initially 

Breakdown Voltage: 1500 V, 60 Hz. 

Contact Material: Hard Gold 

Temperature R.ange: -40°C to + 100°C 

Button BuHon Terminal 
Height Color Length 

.20 Black _20 

.20 Black .20 

.20 White .20 

.20 White .20 

.20 White _08 

_20 White _08 

_20 Black _08 

_20 Black _08 

_20 Black .07 

_20 Black .07 

.20 White .07 

_20 White .07 
.20 Black .12 

spst slide action switches 
for p-c applications 
momentary (spring return) 
or maintained 
Specifications 

Stroke: .085" 
Operating Force: 150 - 300 Grams 
Mechanical Life: 500,000 Actuations 

Contact Material: Hard Gold 
Contact Rating: 2.5 Amps Inductive at 

125 VAC. 

, 

Part Number Type 

23-021-601 Momentary 

23-021-602 Maintained 

Contact Bounce: 0.5 Milliseconds 

Contact Resistance: 0.02 ohms Max. 
Initially 

Breakdown Voltage: 1500 V, 60 Hz. 

Temperature Range: -40°C to + 100°C 

Button Button Terminal 
Height Color Length 

.20 Black .12 

.20 Black .12 

FOR CURRENT SOURCE DATA CALL TOLL-FREE 800-645-9200 (IN N. Y. STATE CALL COLLECT (516) 294-0990) 

CHICAGO SWITCH, INC. I 2035 WABANSIA I CHICAGO, ILLINOIS 60647 I (312) 489-5500 
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SEC. 5100 • SWITCHES! FUSES! PROTECTIVE DEVICES 

the mini mike line 
spdt-slide switches 
with snap action contacts 
Specifications 
Stroke: .085" 
Operating Force:, :>vu - 500 Grams 
Mechanical Life: 1,000,000 Actuations 
Contact Material: Hard Gold 
Contact Rating: 0.5 Amps Resistive at 

125 VAC 

"X" 
Button 

Part Number Mounting Height 

23-021-103 Panel .20 
23-021-105 P.C. .20 
23-021-106 P.C. .20 
23-021-109 Panel .25 
23-021·112 Panel .20 
23-021-126 P.C. .20 
23-021·127 Panel .20 

Contact Bounce: 1 Millisecond Max. 

Contact Resistance: 0.02 ohms Max. 
Initially 

Breakdown Voltage: 1500 V, 60 Hz. 

Temperature Range: -40°C to + 100°C 

Button Terminal 
Color Length Contacts 

Black .08 Gold 
Black .12 Gold 
Black .08 Gold 
Black .12 Gold 
Black 

I 
.12 Gold 

White .12 Gold 
White .12 Gold 

dpdt slide switches with 
snap action contacts 
Specifications 
.stroke: .085" 
Operating Force: 300 - 500 Grams 
Mechanical Life: 1,000,000 Actuations 
Contact Material: Hard Gold 
Contact Rating: 0.5 Amps Resistive at 

125 VAC 

Part Number Mountint! 

23-021-113 Panel 
23-021-114 P.C. 
23-021-117 P.C. 
23-021 -118' Panel 
23·021-124 Panel 
23-021-125 P.C. 
23·021-303-- P.C. 

'White Dot 

Contact Bounce: 2 Milliseconds Max . 

Contact Resistance: 0.02 ohms Max. 
Initially 

Breakdown Voltage: 1000 V, 60 Hz. 

Temperature Range: -40°C to + 100°C 

HX" 
Button Button Terminal 
Heil!ht Color Length 

.20 Black .12 

.20 Black .12 

.20 Black .12 

.25 Black .12 

.20 White .12 

.20 White .12 

.20 White .12 

•• Insert molded pins. Consult factory for details. 

spdt 4 terminal "form z" 
slide switches spst, no + spst, 
nc "alternate circuit" slide switches 
Specifications 
Stroke: .120" 
Operati ng Force: 100 - 500 Grams 
Life: 50,000 Actuations at 9 volts DC 

10 mao 
Contact Rating: 0.5 Amp Resistive at 

125 VAC 

"X" 
Button 

Part Number Mounting Height 

23-021-005 P.C. .20 
23-021-006 Panel .14 
23-021-008 P.C. .14 
23-021-009 Panel .20 
23-021-016 Panel .14 
23-021-027' Panel .14 

-HIgh ActuatIon Force 

Contact Material: Hard Gold 
Contact Resistance: 0.02 ohms Max. 

Initially 
Breakdown Voltage: 250 V, 60 Hz. 
Temperature Range: -54°C to + 177°C 

Button Terminal 
Color Length Contacts 

Black .12 Gold 
Black .12 Gold 
Black .12 Gold 
Black .12 Gold 
Black .12 Heavy Gold 
Black .12 Gold 

CHICAGO SWITCH, INC. I 2035 WABANSIA I CHICAGO, ILLINOIS 60647 I (312) 489-5500 
eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2·1039 



Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

tapitTM keyboard subminiature 
push-button switch 

4 terminal printed circuit 
mounting momentary switch with 
bi-furcated contacts 
for high-reliability 
Specifications 

Circuit: SPST-NO +SPST-NC "Form Z" 
alternate circuits 

Stroke: .080" 
Operating Force: 3 -Oz. 
Electrical Life: 10,000,000 actuations 
Contact Material: Hard Gold plated 

over nickel barrier. 

Contact Rating: 50 milliamps resistive 
at 12 VDC 

Contact Resistance: 0.05 ohms initially 
Temperature Range: -40°C to + 100°C 

UX"* 
Button 

Part Number Description Height Stroke 

34·500·001 With Mounting Tabs .093 .080 

34·500·002 P.C. Mount .093 .080 

34·500·003 With Mounting Tabs .680 .080 

34·500·004 P.C. Mount .680 .080 

'Other Button Heights Available Upon Request 

TO-5 rotaryspasaver™ switch 
Specifications 
Circuit: SP7T, 8 position max., one 

position off. Off position indicated 
by tab on header flange. 

Contacts: Hard Gold plated over nickel 
barrier. 

Contact Rating: 100 Ilia resistive at 
5 VDC 

Leakage Resistance: 100 Megohms 
Min 

Part Number Shaft Lenl!th 

30·000-002 .030 

30·000·003 .500 

30·000·006 .180 

30-400-002 .030 

30-400-003 .500 

Breakdown Voltage: 500 Volts RMS. 

Contact Resistance: 0.05 ohms Max. 
Initially 

Actuation: Bidirectional, stops avail
able 

Leakage Resistance: 100 Megohms 
Min. 

Description 

8 position 7 live 

8 position 7 live 

8 position 7 live 
4 position all live 

4. position all live 

Consult factory for optional: 30-400-006 .180 4 position all live 

30-500-002 .030 5 position ali live 

30-500-003 .500 5 position all live 

30'500-006 .180 5 position all live 

30-900-002 .030 OPOT Rotary 

• Terminal configurations 
• Shaft length 
• Actuation knobs 
• Thumb wheels 

30-900-003 .500 OPOT Rotary 

30-900-006 .180 OPOT Rotary 
• Threaded mounting bushings ¥4-40 

FOR CURRENT SOURCE DATA CALL TOLL-FREE 800-645-9200 liN N. Y. STATE CALL COLLECT (516) 294-0990) 

CHICAGO SWITCH. INC. / 2035 WABANSIA / CHICAGO, ILLINOIS 60647 I (312) 489-5500 
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J~-' --------------------
~.!!!! 

module series 
momentary subminiature 
slide switch-spdt or dpdt 
Specifications 
Stroke: .090" Contact Resistance: 0.01 ohms Max. 

Initially Operating Force: 16 oz. 

Life: 150,000 actuations 

Contacts*: Solid Silver 

Leakage Resistance: 10,000 megohms 
Min. 

Contact Rating: 250 Milliamps resis
tive at 9 VDC 

Voltage Breakdown: 250 VRMS, 60 Hz. 
Temperature Rang:e -30°C to +65°C 
Humidity: 200 Hrs. at 90% Relative 

and 40°C 

Part Number Description 
23·020·002 Fine Silver Contacts. OPOT 

23·020·003 Fine Si Iver Contacts. SPOT 

* Special contact material available on request. 

4 pdt and 6 pdt, p-c mount 
Specifications 
Stroke: .136" 
Mechanical Life: 5,000,000 actuations 
Contact Rating: 0.5 Amp Resistive at 

50 VDC 
Contact Resistance: .025 ohms, Max. 

Initially 

Part No. Identification Chart 

Contacts: Hard Gold 
Leakage Resistance: 10,000 megohms 

Min. 
Temperature Range: -30°C to +150oC 
Humidity: 96 hrs. at 90% Relative and 

35°C 

Shown below are non·shorting (break before make) variations only. All shorting (make before break) and 
combinations of shorting and non·shorting are available. 

Part Number Poles Description 
23·004·000 4 Momentary Action. Basic Switch Module. Plug·ln 
23·006·000 6 Momentary Action. Basic Switch Module. Plug·ln 
23·010·000 4 Push·On - Push·Off. Alternate Action. Plug·ln 
23·011·000 6 Push·On - Push·Off. Alternate Action. Plug·ln 
23·012·000 4 Push Button. Panel Mount. Momentary. Round Button 
23·013·000 6 Push Button. Panel Mount. Momentary. Round Button 
23·016·000 4 Push·On. Push·Off. Panel Mount. Round Button 
23·017·000 6 Push·On. Push·Off. Panel Mount. Round Button 
23·024·000 4 Rocker Actuated. Momentary. Plug·ln 
23·025·000 6 Rocker Actuated. Momentary. Plug·ln 
23·026·000 4 Rocker Actuated. Push·On. Push·Off. Plug·ln 
23·027·000 6 Rocker Actuated. Push·On. Push·Off. Plug·ln 

TO-5 pushbutton spasaver ™ switch 
Specifications 

Circuit: SPST-NO momentary 

Contacts: Gold 

Contact Rating: 100 ma resistive at 6 VDC 
Contact Resistance: 50 milliohms Max. initially 

Breakdown Voltage: 1000 Volts RMS, 60 Hz 

Leakage Resistance: 100 Megohms, Min. 

Actuation Force: 100 grams standard 

I 

I 
Part Number 

34·550·001 

34·550·002 

Shaft Length 

.060 

.500 

Description 

SPST·NO momentary 

SPST·NO momentary 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645·9200 
UN N. Y. STATE CALL COLLECT (516) 294·0990) 

I 
! 
i 

CHICAGO SWITCH, INC. I 2035 WABANSIA I CHICAGO, ILLINOIS 60647 I. (312) 489-5500 
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klipsocket™ 
For all T-1% Midget Flange Based 
and Neon lamps. 

Incandescent 

Engage and disengage from the lamp base with a 
·snap. Terminals are designed for soldering or quick
connectors such a: AMP terminal no. 61005-1. 

Specifications 

Holding Force: 1 lb. Min. 
Breakdown Voltage: 2000 V, 

60 Hz. 

leaf and snap switches 
leaf switches 

Chicago Switch custom designed leaf switches provide for 
low-cost, long life switching in phonographs, hi-fi's, radios, 
tv's, computers, business machines, electronic organs, vend
ing machines, and appliances. Following are just a few 
"standards" that are available. We would be pleased to 
custom-design standard switches to fit your application
without costly retooling or special designing. Because of our 
engineering, production and design facilities - and the ver
satility of our tooling-you can get the exact leaf switch to 
meet your requirements. 
Actuation can be furnished in cam, roller, push button, rotor 
actuated - or any mechanical situation you require. 
Contacts and lifters can be located on your switch anywhere 

Specifications 
Stroke: .125/1 

along the blade length with increments of .001 of an inch, 
if necessary. 
Contacts can be made of palladium, gold, silver, silver cad
mium 90-10, silver-plated - whatever material will do the 
best job. 
Blade profile - Most industry standards and many specials 
are available from stock. Any profile can be made to your 
specifications. Blade material can be any of either the 
standard or exotic materials. 
No matter what your requirements - Chicago Switch has the 
experience and facilities to produce leaf switches for you on 
both large and small orders - switches that are guaranteed 
to perform and produce to blueprint. . 

Contacts: Fine Silver 
Voltage Breakdown: 1000 VRMS, 60 Hz 
Contact Arrangements: May be stacked 

in any combination 

Vo1.2·1042 

Contact Rating: 3 Amps, 120 V, 60 Hz, 
360 watts resistive 

Part No. 

20-001-333 
20-001-334 
20-001-335 

snap switches 
Specifications 

Contact Form 
SPST-NO (IA) 
SPST-NC (18) 
SPOT (IC) 

Contacts: Silver Cad. Oxide 
Contact Rating: 5 Amps Inductive at 

Operating differential: .031/1 (single 
pole) 

120 VAC, 60 Hz 
Voltage Breakdown: 500 VRMS, 60 Hz 
Transfer Time: 4 ms Max. 
Actuating Force: 60 grams Max. per 

pole 

Part No. 

20-000-051 
20-000-052 
20-000-053 

Variations Available: 
Low energy switching 
Maintained 
Low Bounce 

Contact Form 
SPOT (IC) 
OPOT (2C) 
3POT (3C) 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 800-645·9200 
(IN N. Y. STATE CALL COLLECT (516) 294-0990) 

CHICAGO, ILLINOIS 60647 / (312) 489-5500 
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rocker switches 
series 26 - small case 
series 27 - large case 
• Snap-In Installation 

• Attractive Styling 

• U/L Listed (26 Series) 

• Matching lighted switches and panel lights available. 

• Special colors, hot stamping and metal bezels avail'able. 

• Compact size, numbered terminals. 

• Solder, Screw or slip-on terminals. 

Specifications 

Contact Rating: 26 Series-10 Amps 
inductive at 120 VAC 
27 'Series-6 Amps inductive at 120 VAC 

Breakdown Voltage: 2000V, 60 Hz. Min. 
Features: Heavy Duty versions available 

How to order: 

Small Case Versions 
26-XXX-10X 

TERMINAL CODE -----...... TTT TL-____ CIRCUIT CODE 
ROCKER CODE - - CASE CODE 

26-Series Circuit Code 
a -- SPST on-off 
1-SPST N.O. Momentary-on 
2 - SPOT Maintained 
3 - SPOT Momentary 
4 - SPOT 3 Position Center-off 
5 - SPST N.C. MomentarY'off 
6 - SPOT 3-Position Center-off Momentary-both sides 
7 - SPST On-Off, terminals in slots #1 and #3 
8 - Refer to lighted rocker switch series 
9 - SPOT 3-Position Center-off Momentary-one side 

L.arge Case Versions 
27-1XX-XXX 

CIRCUIT CODE _______ d...l· TTT,,-----CASECODE 

TERMINAL CODE - - ROCKER CODE 

27-Series Circuit Code 
00 - SPST on·off 
01 - SPST N.O. Momentary-on 
02 - SPDT Maintained 
03 - SPDT Momentary 
04 - SPDT 3 Position Center-off 
05 - SPST N.C. Momentary-off 
06 - SPDT 3-Position Center-off Momentary-both sides 
10 - DPST On-Off 
11 - DPST N.O. Momentary On 
12 - DPDT Maintained 
13 - DPDT Momentary 
14 - DPDT 3 Position Center-off 
15 - DPST N.C. Momentary-Off 

Codes common to both 26-Series 6& 27-Serles 

TERMINAL CODE 
0- 114" wide slip-on 
1-Screw 
2-Solder 
6 - 'Ii':' wide slip-on 

ROCKER COLOR CODE 
a-White 
2-Red 
4-lvory 
5-Green 
6 - Light Blue 
8-Gray 
9-Black 

Outline Dimensions 

CASE COLOR CODE 
O-White 
1-CHROME BEZEL 
2-Red . 
3 - GOLD BEZEL 
4-lvory 
5- Green 
6 - Light Blue 
8-Gray 
9-Black 

Panel Thickness: Snaps Into panels from .031" to .125/1 thick. 

Also Available: 

• Two switches in one case. Specify by two part numbers. 
Such as "26-290-102 + 26·280-103." Panel cutout 1.08" 
x .96". 

16 - DPDT 3 Position Center-off Momentary-both sides • Switch plus a lens in one case • 
. FOR CURRENT SOURCE DATA CAlL TOLL-FREE 800-645·9200 (IN N- Y. STATE CALL COLLECT (516) 294-0990) 
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FOR CURRENT SOURCE DATA CALL TOLL-FREE 800·645-9200 (IN N. Y. STATE CALL COLLECT (516) 294-0990) 

lighted rocker switches 
series 26 
(neon & incandescent) 
series 27 
(incandescent) 
• Snap in Installation 
• Positive Actuation 
• Silver Cadmium Contacts 
• Available with slip-on connectors, solder lugs, screw ter

minals, metal bezels and in heavy duty versions. 

HOW to order: 26 Series 
Small Case Version 

26-XXX-XX8 

TERMINAL CODE -------lIfT Tf ... --- LAMP CODE 
ROCKER CODE --------'. I '-------- CIRCUIT CODE 
CASE CODE 

CIRCUIT CODE 

1 - SPST on-off 
3 - SPST N.O. momentary-on 
4 - SPST N.C. momentary-off 

ROCKER COLOR CODE 

0- Serrated White 
1 - Smooth White 
2 - Serrated Red 
3 - Smooth Clear 
4 - Serrated Amber 
5 - Serrated Green 
6 - Smooth Amber 
7 - Smooth Red 
a - Serrated Clear 
9 - Smooth Green 

CASE COLOR CODE 

O-White 
1 - CHROME BEZEL 
2-Red 
3 - GOLD BEZEL 
4-lvory 
5 - Green 
6 - Light blue 
a-Gray 
9-Black 

series 27· 
3-spdt· 
lighted 
With lamp inside 
case (neon). 
How to order: 

27-3XX-XXX 

::::''I'111i1,...:rTTJ, 
TERMINAL CODE 
ROCKER CODE 
CASE CODE 

series 26·8 
Lighted, Shallow Depth. (neon) 

TERMINAL CODE 

o -If4" slip-on 
I-Screw 
2- Solder 
6 - 'XI' slip-on 
8 - Special small-size on-off SWitch; 

see Series No. 26-8 

.J.. 
.36. rQ1 

MAX. ~ 

T 1(, 
SLlP·ON 

.1. 
¥~~. 

T 
SOLDER 

..L 
.31~ 

TYP. L!J 
T Jf • 

SllP·ON 

How to order: 

Outline Dimensions 

MOUNTING HOLE: Same as Unlighted switches 

HOW to order: 27 Series 
Large Case Version 

27-XXX-XXX 

CIRCUIT CODEE ======T="JT IT~~T===~~: CASE CODE LAMP CODE - • - ROCKER CODE 
TERMINAL CODE 

CIRCUIT CODE 
70 - SPST on-off 
71 - SPST N.O. momentary·on 
72 - SPOT maintained 
73 - SPOT momentary 
74 - SPOT 3·position center·off 
75 - SPST N.C. momentary·off 

LAMP CODE 
2 - 4·6V incandescent & 

standard termination' 
3 - 18;28V incandescent & 

standard termination* 
4 - 9-i4V incandescent & 

standard termination' 

76 - SPOT 3-position 
momentary·both sides 

80 - DPST on·off 
81 - DPST N.O. momentary·on 
85 - DPst N.C. momentarY'off 

6 - NE2H neon & 22K resistor, 
Insulated leads on lamp 

7 - NE2H neon & 68K resistor, 
insulated leads on lamp 

8 - NE2H neon & 33K resistor, 
insulated leads on lamp 

9- NO LAMP 

, Standard Lamp Terminations: Klipsocket 40-000·001 on incandescents, 
no lamp leads on "lightable" (no·lamp) versions. 

CIRCUIT CODE 
0- SPST (on·off) 
1 - SPST N.O. momentary·on 
2-SPDT 
3 - SPOT momentary 
4 - SPOT 3·position cenler·off 
5 - SPST N.C. momentary·off 
6 - SPOT 3·position center·off 

momentary-both sides 
7 - SPOT 3·position center·off 

momentary·one side 
8-DPST 
9 - DPST N.O. momentary-on 
CASE CODE 
O-White 
1 - CHROME BEZEL 
2-Red 
3 - GOLD BEZEL 
4-lvory 
5-Green 
6 - Light BI ue 
8- Gray 
9- Black 

ROCKER CODE 
0- Serrated White 
1 - Smooth White 
2 - Serrated Red 
3 - Smooth Clear 

ROCKER CODE 
o - Serrated White 
1 - Smooth White 
2 - Serrated Red 
3 - Smooth Clear 
4 - Serrated Amber 
6 - Smooth Amber 
7 - Smooth Red 
8 - Serrated Clear 

TERMINAL CODE 
0- 1f4" wide Slip·On 
1-Screw 
2 - Solder 
6 - 'X." wide Slip·On 

LAMP CODE 
o -llOV Neon 
1- nov Neon 
6- 380V Neon 

CASE CODE 
O-White 
1- CHROME BEZEl 
2-Red 

• Same features and electrical specs. 
as standard lighted switches. 

26-8XX-XXX 
CIRCUIT CODE ----"l"T TT"'t- CASE CODE 
LAMP CODE - ROCKER CODE 
TERMINAL CODE----..I 

4 - Serrated Amber 
6 - Smooth Amber 
'7 - Smooth Red 

3 - GOLD BEZEL 
4-lvory 
5 - Green 

• Same outline and mounting dimen
sions as standard unlighted switches. 

CIRCUIT CODE 
8 - SPST on·off 

8 - Serrated Clear 

TERMINAL CODE 
o - 1f4" wide slip·on 
1- Screw 
2 - Solder 
6 - 'XI' wide slip·on 

6 - Light Blue 
8- Gray 
9- Black 

LAMP CODE 
o -1l0V neon 
1-220V neon 

CHICAGO SWITCH, INC'. / 2035 WABANSIA / CHICAGO, ILLINOIS 60647 / (312) 489-5500 
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SEC. 5100 • SWITCHES/ FUSES/ PROTECTIVE DEVICES 

paddle switches 

series P26 - small case 
series P27 - large case 

• Snap-In Installation 

• Modern styling 
• Wide range of color combinations 
• Special colors, hot stamping and metal bezels available 
• Matching panel lights and lighted switches available 
• Solder, screw or slip-on terminals 

• Low Cost 

Specifications 

Contacts: Silver-cadmium 
Contact rating: P26 series - 10 Amps inductive at 120 VAC 

P27 series - 6 Amps inductive at 120 VAC 
Mechanical Life: 100,000 Actuations 
Breakdown Voltage: 2,000 V, 60 Hz. Min. 

How to order: - P26 Series 

P26-XXX-IOX 

TERMINAL CODE --------JTTT T .. ____ CIRCUIT CODE 
PADDLE CODE - - CASE CODE 

CIRCUIT CODE 

o - SPST on·off 
1- SPST-N.O. momentary-on 
2 - SPOT 
3 - SPOT momentary 
4 - SPOT 3-position center-off 
5 - SPST-N.C. momentary-off 

6 - SPOT 3·position center·off 
momentary-bath-sides 

7 - SPST on-off, terminals in slots 
#1 and #3 

8 - coming soon - Jigt l.ed versions 
9 - SPOT 3·position cen 'er-off 

momentary-onJ-side 

PADDLE COLOR CODE 

0- White 2- Red 9 - Black 

How to order: - P27 Series Lighted 

P27-3XX-XXX 

CIRCUIT CODE------...... TT TTT""_--ROCKER CODE 
LAMP CODE - I - CASE CODE 
TERMI NAL CODE 

CIRCUIT CODE 
0- SPST (on-off) 
1 - SPST N.D. momentary-on 
2-SPDT 
3 - SPOT momentary 
4 - SPOT 3-position center·off 
5 - SPST N.C. momentary-off 
6 - SPOT 3-position center-off 

momentary-both sides 
7 - SPOT 3-position center-off 

momentary-one side 
8 - DPST 
9 - DPST N.D. momentary-on 

PADDLE COLOR CODE 
0- Serrated White 
1 - Smooth White 
2 - Serrated Red 
3 - Smooth Clear 
4 - Serrated Amber 
6 - Smooth Amber 
7 - Smooth Red 
8 - Serrated Clear 

LAMP CODE 
0- nov Neon 
1 - 220V Neon 
6 - 380V Neon 

Panel Thickness: Snaps into panels from .031" to .125" thick. 

How to order: - P27 Series 

P27-1XX-XXX 

CIRCUIT CODE _______ T... TTT ... -----CASE CODE 

TERMINAL CODE - - PADDLE CODE 

CIRCUIT CODE 

00 - SPST on-off 
02 - SPOT maintained 
04 - SPOT 3-position center-off 
06 - SPOT 3-position center-off 

momentary-bath-sides 

PADDLE COLOR CODE 

0- White 
2-Red 

4-lvory 
5 - Green 

10 - DPST on-off 
12 - DPDT maintained 
14 - DPDT 3-position center-off 
16 - DPDT 3-position center-off 

momentary-bath-sides 

6 - Light Blue 
8-Gray 

9-Black 

Codes common to both P26-Series & P27-Series 
TERMINAL CODE 

o - IJ." wide slip-on 1- Screw 2 - Solder 6 - ~." wide slip-on 

CASE COLOR CODE 

0- White 2 - Red 4 - Ivory 6 - Light Blue 9 - Black 
1 - Chrome Bezel 3 - Gold Bezel 5 - Green 8 - Gray 

ALSO AVAILABLE 

Two switches in one case. Specify by two part numbers, for example: 
"P26-020-102 + P26-020-103" 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645·9200 
liN N. Y. STATE CALL COLLECT (516) 294-0990) 

CHICAGO SWITCH, INC. / 2035 WABANSIA / CHICAGO, ILLINOIS 60647 / (312) 489-5500 
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ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

MATRIX 

APPLICATIONS 
• Computer memories 
• Cordless patch panels 
• Function generators (Analog/ Digital) 
• Power distributors 
• Thermocouple signal selectors 
• Circuit/Component test programmers 
• Lighting systems (Special effects) 
• Variable sequence selectors 
• Variable diode matrices 
• Code generators 
• Traffic control panels 
• Decade switches 
• Vending machine control 
• Numeric controlled machinery 
• Data channeling and logging 
• Communications distributors 

FEATURES 
• Closed entry contacts 
• High mechanical environment capacity 
• Low interlead capacitance 
• Attractive and uncluttered 
• Compact package 
• Standard sizes available 
• Permits insertion of components into 

network without soldering 
• Wide variety of switching combinations 

SPECIFICATIONS 
• Contact Resistance 

a Total Pin Resistance: 
.004 OHM MAX. 

b Volume Resistivity of Strip: 
.003 OHM/IN 

• Breakdown Voltage: 
1000 VRMS MIN. 

• Current Capacity: 
5 AMPS Continuous 
(up to 100 amps on special application) 

• Materia Is: 
a Plastic Parts: Black Phenolic XXX 
b Flexible Contacts: Heat Treated 

Beryllium Copper 
c Terminals: Brass 
d Finishes: Gold, Silver or Nickel 

PROGRAM BOARDS 
CO-ORD Matrix Program Boards are composed of 2 to 8 decks of 
contacts that are bussed on .250 centers. The contact rows of one 
deck are usually oriented perpendicular to the rows of adjacent 
deck(s) so as to obtain switching crosspoints. Electrical connec
tions of the bussed contact rows are effected by inserting shorting 
pins at the desired crosspointsj "CO-AX", phone plug type pins are 
available for networks which require component insertion (Diodes, 
resistors, etc.). Single board matrices of up to 11,000 crosspoints 
are available in standard or special arrangements. Bussed and iso
lated contacts can be had alone or in combination. Panels may be 
screened, engraved, or fitted with pre-punched templates for rapid 
program changing. 
u. S. Patent No. 3,349,361 

PROGRAM BOARD KIT S 
KIT BPS-1 consists of a 10 x 10 matrix 
board similar to #63014·1, below. 10 short· 
ing pins and 10 "CO·AX" diode pins with 
1N270's installed .............................. $27.00 

KIT BPS-2 is the same as BPS-1 but with· 
out diodes .......................................... $22.25 

10 x 10 matrix board .......... $17.00 ea. 
Shorting pin .......................... .12 ea. 

Diode pin w/lN270 ............ .99 ea. 

Diode pin w/o diode ............ .51 ea. 
AVAILABLE FROM STOCK 

STANDARD MATRIX BOARDS - SERIES 63014 

DASH -1 ·2 -3 -4 ·5 -6 -7 -8 -9 

MATRIX 10 x 10 10 x 15 10 x 20 10 x 25 15 x 20 15 x25 20x20 10 x 50 25x25 

AVAILABLE FROM STOCK. ADD DASH NO. (1 Thru 9) MATRIX SIZE. 

MINIATURE PROGRAM BOARD 
.100 and .125 inch Center Line 

These Matrix Program Boards are designed 
to meet the increased technological re
quirements for miniaturization in electronic 
systems and equipment. They have all the 
same features of the larger matrices and 
can be supplied in from 2 to 4 decks of 
bussed contacts. Single matrix boards of 
up to 2500 crosspoints can be furnished 
in one solid unit, with rugged Shorting 
and CO-AX (diode) pins available for pro
gramming functions. A standard 2 deck 
matrix measures .315 inches thick from 
the front to rear panel; program pins are 
.280 inches long by .063 inches in diame
ter. Termination Qf the bussed contacts 
are to .040 diameter pin terminals, which 
a 1I0w the matrix to be plugged into mating 
female receptacles or connected to directly 
by wave, dip, or hard soldering. Contact 
resistance is on Iy .005 ohms per cross
point; breakdown voltage 600 VRMS; cur
rent capacity 3 amps continuous. 

See Our 11DI1!][!I.I!DDIiII Lighting Devices • Section 2400 
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• SERIES LVP-6 Low Voltage Protector 
Designed to mount on printed circuit boards to protect solid state circuitry from transients 
appearing on low voltage DC circuits. Nanosecond response. Automatically restores cir
cuit to' normal when transient has passed. Transients substantially above rated surge 
current cause failure of the LVP-6 in a shorted condition -still safeguarding valuable cir
cuit components. 

PROTECTIVE CAPABILITIES 
Clamping Voltage: 6.2, 6.8, 7.5, 8.2, 9.1, 10, 11, 12,13, 15 volts. 
Shunt Capacity: 15 p.f. 
Operating Temperature: - 55° C to 85° C 
Storage Temperature: - 55° C to 125° C 

PHYSICAL SPECIFICATIONS 
Body Dimensions = .500" Lx .500" W x .312" H. 
Lead Dimensions = 1" ::':: 1/32" Lx .032" dia. 

i; 
II 
:1 

Ii 
• SERIES SPA Secondary Power Arrester-UL Listed (Model SPA-100) 

Designed for fuse or junction box mounting to protect against direct or indirect lightning and 
other transient voltages. Unit has hermetically sealed pre-ionized spark gap for increased sen
sitivity and stable breakdown voltage level. Exceeds applicable NEMA, USAS, and IEEE stan
dards. Conforms to lightning protection requirements of Occupational Health and Safety Act. 

PROTECTIVE CAPABILITIES 

DC Arc-Over Voltage: SPA-100 (120 VAC) 500-700 volts; SPA-200 
(277 VAC) 600-900 volts. Fast Rise Arc-Over Characteristics: 
Typically 1500 volts with 10KV/p.sec. pulse applied; Bypass 
Capability: Will withstand repeated lOKA (10x20 p.sec.) current 
surges. Power follow current extinguished in 1/2 cycle or less. 
Voltage between terminals less than 2000 volts when conduct
ing 10,000 amps of surge current Insulation Resistance: Greater 
than 100 megohms. Shunt Capacity: Less than 25 pf. 

PHYSICAL 
SPECIFICATIONS 
Overall dimensions: 
1-3/4"Dx3" L. Two 18" 
leads provided for cir
cuit connection. Has 
1/2"-14 NPSL conduit 
fitting with nut for 
mounting in any posi
tion indoors or outdoors. 

• SERIES LA Miniature Size-Maximum Circuit Protection 

LVP·68 
Flat Mount 

Patented design insures much greater reliability and repeatability than standard spark 
gap designs. Widely used to protect communications equipment from lightning and to 
guard industrial controls and electronic equipment from heavy transient spikes. 

• ADDITIONAL MODELS 

PROTECTIVE CAPABILITIES 
Spark·Gap Arc·Over Voltage: LA20 = Factory adjustable from 500 to 6000 VDC, ::'::20% 
standard (10% available). LA9 = Factory adjustable from 500 to 5000 VDC, ::'::20% 
(10% available). Bypass Capability: LA20 = 50 current surges of 2000 amps peak 1x2 
millisecond wave shape (2 coulombs). LA9 = 100 current surges of 300 amps peak 
2x4 millisecond wave shape. Insulation Resistance: Greater than 1000 megohms ini
tially and greater than 10 megohms after rated current surges. Shunt Capacity: LA20 = 
8 mmfd, LA9 = 3.5 mmfd. 

PHYSICAL SPECIFICATIONS 
LA20 = 3-3/8" outside length. Body 2-1/16" Lx 1-1/4" D. Weight: 5 oz. LA9 = 1-5/8" 
outside length. Body: 1" Lx 3/4" D. Weight: 2 oz. Mounting: Clip, stud or flange. Ter· 
minal: LA20 = 6-32, 8-32, 10-32 stud or wire; LA9 = 4-40 stud or wire. Seal: LA20 and 
LA9 hermetic. 

• Aircraft lightning arresters of all types 
• Arresters for high voltage circuits 
• Miniature transient suppressors for circuit board mounting. 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 800-645-9200 
UN N. Y. STATE CALL COLLECT (516) 294-0990) 

Complete lightning laboratory facilities 
and engineering assistance available 
to develop your applications. 

Submit your specifications to 
DALE ELECTRONICS, INC. 

Box 180, Yankton, South Dakota 57078· Phone: 605-665-9301 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2·1047 
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NATIONWIDE 
DISTRIBUTION tHROUGH 
AUTHORIZED DISTRIBUTORS 

I 
1.88 

I 

DIGISWITCH® 
• Hundreds of codes available 
• PIC board terminations 
• .025" sq wire wrap posts 
• Wire bundle terminations 
• Replaceable dial lighting 
• Special dial markings 
• Series 300,13000 & 9000 

OPL approved 

Modular Construction 

Series 300 
8,10,12 & 16 
DIAL POSITIONS 
This one module shown is our stand
ard, general purpose unit. When 
grouped together with end flanges, 
the assembly is installed through a 
cut-out from the rear of the panel. 
Si mple mounting screws are re
quired. Note that the DIGISWITCH, 
which is the largest of all our 
switches, can be supplied with up 
to 16 dial positions. 

The Series 300 is QPL approved 
to MIL-S-22710/11. 

MINISWITCH® 
• Hundreds of codes available 
• PIC board terminations 
• .025" sq.wire wrap posts 
• Wire bundle terminations 
• Replaceable dial lighting 
• Special dial markings 
• Miniature 
• Series 200 & 700 OPL approved 

Series 200 & 700 
SEALED 8,10 & 12 
DIAL POSITIONS 
The Series 200 has potted wire lead 
terminations, and the Series 700 has 
a PIC board extending from the 
rear of the switch. Both are com
pletely sealed. The 700 Series can 
be furnished unsealed but with the 
dust proof feature for commercial 
or non-critical applications. Note 
that both are physically identical, 
and therefore may be mixed in one 
complete assembly with end mount
ing flanges. 

Series 200 is QPL approved to MI L-
S-22710C/15. . 

Series 700 is QPL approved to MI L
S-22710C/20. 

DIGITAL 

T 
1.150 

I 

r----l.69 
I 

Series 13000 
FRONT PANEL MOUNT 
8,10,12 & 16 
DIAL POSITIONS 
This series is identical to .the Series 
300 , except that the case is 
designed to allow mounting from 
the front of the panel. Four mount
ing screws required. 

The Series 13000 is QPL approved 
to MIL-S-22710/14. 

Series 9000 & 
19000 
SEALED & DUST 
PROOF 8,10,12 & 16 
DIAL POSITIONS 
The Series 9000 is completely 
sealed. Excellent for use on ma
chines or equipment that are ex
posed to heavy concentrations of 
liquids such as oils or water. Fur
ther on, you will see that our 
MINISWITCH also comes in a sealed 
version. Consider this, however, if 
your application requires the opera
tor to wear heavy protective gloves, 
this larger (.6" wide) switch might 
be more practical. 

The Series 9000 is QPL approved 
to MIL-S-22710C/12. 

Series 19000 is unsealed, but is con
sidered "dust proof". 

Series 8000 
8,10 & 16 
DIAL POSITIONS 
This switch is a miniaturized version 
of the Series 300 DIGISWITCH. It 
is mounted from the rear of the 
panel with four mounting screws 
and, like the DIGISWITCH, can be 
grouped with end mounting flanges 
into as many switching units in 
a row as desired. Like most of 
our thumbwheel switches, the 
MINISWITCH will give you over 
1,000,000 reliable detent opera
tions. 

Series 28000 
MINILEVER 10 & 
12 DJAL POSITIONS 
Each module is actuated by a geared 
type lever. By moving the lever in 
either direction, you can instantly 
position the digits from zero (0) to 
ten (10), or zero (0) to twelve (12). 
For instance, they have been used 
on credit checking machines. The 
operator can set up the customers' 
credit card number rapidly, then 
push a button and check the cus
tomers' credit. He can then instantly 
reset all digits back to zero with 
one sweep of the hand. 
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SWITCHES THE LARGEST 
SELECTION OF 

CODES AVAILABLE 

Series B29 
PURE BINARY 

ECONOMY MINISWITCH 
Series 29000 
Here is our new little money saver. Although slightly derated electrically from 
our Series 8000 MINISWITCH, certain mechanical and material changes have 
reduced the selling price considerably without reducing quality. If you have an 
application where the ultimate in low cost is mandatory, this is the switch. This 
switch is also sealed against normal exposure to dust and other dry contaminants. 

10 DIAL POSITIONS 

Series 24000 
SEALED, BI
DIRECTIONAL SWITCH 
10 DIAL POSITIONS Using the basic Series 29000 con· 

struction, this switch has been de-
veloped for systems which must I 
convert binary-coded decimal input 1.000 

to pure binary output. It auto· (25.41 

matically converts any decimal from 1 
from 0 to 999,999 to its binary 
equivalent. Compatible with both 
TTL and DTL circuitry, the Series 
B29 is available with either positive 
or negative logic output. Mechanical 
operation, mounting, etc., is the 
same as the Series 29000. 

Series 25000 
"SNAP-IN" UNIT 
10 DIAL POSITIONS 
Here's a unit that simply snaps into 
a panel cut-out. No mounting screws 
are required. They do not assemble 
together with end flanges like most 
of our other standard switches, but 
are mounted side-by-side in one 
large cut·out, or snapped into indi
vidual cut·outs. They also snap-in 
from the front of the panel too, 
which makes assembly very simple 
and very attractive. This is a very 
economical unit that costs even less 
to install. 

This little toggle or paddle handle 
switch mounts in a panel cut-out 
with two screws. You can mount 
a row of them in one large cut-out, 
or mount them in a series of indi
vidual cut-outs. By actuating the 
toggle in either direction, the digits 
click in view, in sequence. And, you 
wi II Ii ke the short arc between each 
position. It's faster than ordinary 
toggle and thumbwheel switches. 
The front face is completely sealed 
so that with a mounting gasket, 
your equipment will be properly 
protected against contami nation. 

Series 26000 
"DIGIDIP" 10 DETENT 
POSITIONS 
The DIGIDIP is a tiny switch that 
can be plugged into a dual inline IC 
socket, or dip soldered to a printed 
circuit board. You can order them 
as BCD with one common and sin
gle pole/decimal as standard. Other 
special outputs are available on 
request. 

DIGIVIDER/DIGIDECADE 

THE 

DIGIVIDER is a thumbwheel switch that has been converted into a voltage 
divider. When you dial the voltage setting you desire, that's precisely what you 
get as an output. You can also order a model that provides high resolution 
trimming in the least significant digit. 

DIGIDECADE is also a thumbwheel switch, only it has been converted to a 
resistance decade. You dial the output resistance you want and that's precisely 
what you get. 

SEND FOR OUR COMPLETE CATALOG 

DIGITRAN~OMPANY 
855 South Arroyo Parkway / Pasadena, California 91105/ Phone: (213) 449-3110 / TWX 910-588-3794 

eem/1973 See YELLOW SECTION fC/r Local Sales and Distributors' Offices Vo1.2·1049 
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electro-mech illuminated 
inc. 

PUSHBUTTON SWITCHES 

Mom. 

2 PDT 2650 
3 PDT 2651 
4 PDT 2652 
5 PDT 2653 
6 PDT 2654 

- Ratings: 30 volts DC or 115 volts AC 
2 amps resistive; 1 amp inductive 

- Weight: 0.8 oz. (approx.) 
- Operating Pressure: 2 Ibs. ±1 lb. 
- Plunger Travel: M." (approx.) 
- Actuations: 100,000 
- Accommodates all "swltchllne" standard lenses 
- Uses one n0/4, AN3140·327, 328, 330 bulb or 

neon lamp. 3 actuation modes standard also 
in 2, 3, 4 and 5·pole configuration. 

ILLUMINATED NONILLUMINATED 

Push On Snap 
Push On Remain In Feel 
Push 011 Push 011 Mom. Mom. 

2750 2850 2550 1650 
2751 2851 2551 1651 
2752 2852 2552 1652 
2753 2853 2553 1653 
2754 2854 2554 1654 

Push On Snar Push On Remain In F. 
Push 011 Push 011 Mom. 

1750 1850 1550 
1751 1851 1551 
1752 1852 1552 
1753 1853 1553 
1754 1854 1554 

MOUNTING 
HOLE 

LENSES: Available in '12", 0/4", I" dia., '12", %", 0/4" square. Translucent Lexan 
in green, blue and yellow. 

NEW Slimline by tlswitchline" 

MOMENTARY 
PUSH ON/PUSH OFF 

MOMENTARY 

A new 2100 series Slimline version of our stan
dard Illuminated Pushbutton Switch featuring 
silver slide bar action_ Add BR after part num-, 
ber for mounting on 'Is" centers. Utilizes 
AN3140-T 1-'A or ALC-100 bulb_ All other spe
cifications same as standard. 

1 PST 2 PST 

N.D. 

2128 
2228 

N.C. 

2129 
2229 

Z Z 1 N.D. 1 Z 
N.D. N.C_ 1 N.C. PDT PDT 

2130 2131 2132 2149 2150 
2230 2231 223'2 2249 2250 

1r08O 

~ .. 
0567 

MOUNTING HOLE 

Switch line Illuminated Pushbutton switches 
with an integral hold-down coil which is 
activated with switch. Holds the push
button in the depressed position until coil 
is de-energized returning it to relaxed 
position. Available in all circuit configura
tions- up to 6 PDT. Same secifications as 
standard model. 

FRONT PANEL MOUNT 
MINIATURE MOMENTARY SWITCHES 
An exceptionally short momentary switch avail
able in circuit configurations up to 2 PDT. Clear 
anodized case. All specifications same as stand· 
ard model except plunger travel which is 3/32". 

1 Z 
PDT PDT 

5149 5150 

0.630 

MOUNTING HOLE 

Model 65 
0.94" sq. flange 
0.75" sq. Lens 

600 SERIES 
DUAL L1TE·QUAD LITE 

This series features our 2100 switch incor· 
porated as an integral part of the assembly. 
Accommodates either 2 or 4 n '¥4 bulbs. Snaps 
into '¥a" sRuare hole or may be mounted in a 
row. Up to 2POT momentary or alternate action. 

60 SERIES 
LOW COST SELF MOUNTING 
SWITCH ASSEMBLY 
This series features our, 2100 switch incorpo-
rated as ,an part of the mounting hard-
ware. All front mounting case with 
barriers. channel bracket is easilY 
attached and switch is instal..., 
with two Circuitry and specifica-
tions as 

"switch line" MOUNTING ADAPTERS 
- Snaps in from front panel 
- Mounts in panel thickness up to JAi"; 

for thick'er panel mounting add "Z" to Model No. 
- Fingernai'-groove in lens for easy removal 
- Bezel available in white, gray or black lexan_ 

0.75" dia_ 
Lens 

Model 73 
0.75" x 1.50" 

lens 

MULTI·STATION ASSEMBLiES -INDEPENDENT OR INTERLOCKED 

SERIES 400 

Multi-station switch assemblies designed 
for sub-panel mounting by means of a 
flanged "u" channel. All standard 
Switchline switches can be incorporated 
with several types of mechanical inter
locking/lockout actions between stations. 
Up to 12 stations in one or two row 
configurations. 

SERIES 500 

A new line of front panel mounting as
semblies featuring long-,Iasting chrome 
barriers between each switch. All stan
dard Switchlin. switches in ten types of 
tracking action and switching sequences. 
Up to 12 switches in single or dual row 
on fa" or I" centers. 

60 SERIES ·210 
1.57" length 

0.75" sq. Lens 
Channel mount 

Model 3210 
1.84" length 

0.33" dia. shaft 
0.75" dia. lens 
9/16 -32 THO. 

Model 3220 
1.81" length 

0.75" sq. lens 
15/32 -32 THO. 

Accommodates all "swl!Cblln," lenses. Utilizes AN3140-T 1-% or AlC-IOO bulb. 

Write, wire or phone for complete literature. We invite your 
inquiries regarding our capabilities in custom switch design 
and production. Ell) e e ro-mec 

components, inc. 
1826 NO. FlORAOAlE AVE. - SOUTH El MONTE, CALIF. 91733 

TELEPHONE (213) 442-7180 
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SEC. 5100 • SWITCHES/FUSES/PROTECTIVE DEVICES 

RDTARV 
PDWER 
SWITCHES? 

MULTIPOLE 
ROTARY 

SWITCHES 

PRE-WIRED 
SPECIAL 

APPLICATION 
SWITCHES 

INSTRUMENT 
AND 

CONTROL 
SWITCHES 

HEAVY DUTY 
CAM-OPERATED 

SWITCHES 

SWITCH SPEC 

RATING 

POSITIONS 

CONTACTS (Poles) 

ACTION 

OPTIONS 

Minimum Maximum 

1/2 amp 200 amp 

2 16 

1 72 

SNAP-DETENT-CAM 

Key-o perated ... Key-lock
ing ... Tandem units ... Gear
train units ... Solenoid-lock-
in g ... P ush-to-turn opera-
tion ... Waterproof mount-
ing ... Base & Panel mount-
i ng ... Explosion-proof 
housing ... AND MANY 
MORE! 

So far, we've built 132,892 types 
of Rotary Power Switches within 
these parameters. 
Your application may be number 
132,893! 

Send for Bulletin C-l_ .. 0ur "catalog of available cata
logs" or give specific needs for detailed information. 

Chances are, there are several switches you can 
profitably choose from among our literally 
hundreds of stock units. But if you do require a 
special, you can have it assembled to order from 
a few thousand basiccomponents ... off-the-shelf! 
From simple pushbuttons to complex gear-train 
models .. .from light to heavy duty ... from stock 
to custom ... there's bound to be a perfect match 
to your specifications and applications. 

ELECTRO SWITCH 
CORP. 

Weymouth, Massachusetts 02188 
Telephone: 617/335/5200 TWX: 710/388/0377 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2·1051 



Vol.2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

• SWITCHES 
CR 103 TYi'E F THUMBWHEEL SWITCHES 

GENERAL·PURPOSE FORMS 

RATINGS 
Contacts 
Carry continuously ......... ; ........................................ 3 ampere max., a-cl doc 
Voltage .................................................................... ISO volts max., a-cl doc 
Make ......... 30 va a-c inductive, 7.S va doc inductive, 30 va a-cl doc resistive 
Break ...... IS va a-c inductive, 7.S va doc inductive, 30 va a-c/d-c resistive 
Resistance ............................................ 100 milliohms max. (6 v@ 100 mAl 
Torque Force .................................................................... 16 oz. max. force 
Dielectric Test .................. Frame to terminal: 1300 V rms, 60 Hz -1 min. 

Between open circuit terminals: SOD V rms, 60 Hz - 1 min. 
Insulation Resistance ...................................... 100 megohms at max. temp. 
Temperature Range ...................................................................... 0 to S5°C 

Oiltight forms and components for customer assembly of 
general-purpose thumbwheel switches are also available. 

Write for Bulletin GEA-8124 

t HOUSING COLOR SUFFIX 

Single Module Complete Units - Factory Assembled 
Circuit Only Number of Modules - List Price 
Board Terminal List 
Type Type CR103 Price CR103 1 2 

Decimal Solder/Taper Tab 
Wire Wrap 

FX1 tAt $10.50 FA1 tAt" $15.40 $26.30 
FX3tA 11.50 FA3tAr 16.40 

Plug-in FX5tA 10.50 FAS A " 15.40 

Binary Solder/Taper Tab FX1tBi 18.00 FAlter' 22.90 
Coded Wire Wrap FX3tB 19.00 FA3 B " 23.90 

Plug-in FX5tB 18.00 FAStB " 22.90 

Binary with Solder/Taper Tab FX1 tCI 22.00 FAltCr 26.90 
Complement Wire Wrap FX3tC 23.00 FA3 C " 27.90 

Plug-in FX5tCt 22.00 FAStCt·· 26.90 

Binary with Solder/Taper Tab FX1 tOt 20.00 FA1 tOt" 24.90 
Odd-bit Wire Wrap FX3tO! 21.00 FA3tDr* 25.90 
Parity Plug-in FX5 0 20.00 FAStD •• 24.90 

Binary Solder/Taper Tab FX1 tEt 20.00 FA1 tEt*· 24.90 
Complement Wire Wrap FX3tE! 21.00 FA3tEt·· 25.90 

Plug-in FX5tE 20.00 FA5tEt·· 24.90 

NOTE: Decade coded forms available at same prices as binary coded, to order, 
substitute "F" in place of "B" in basic binary nomenclature. 

28.30 
26.30 

41.30 
43.30 
41.30 

49.30 
51.30 
49.30 

45.30 
47.30 
45.30 

45.30 
47.30 
45.30 

3 4 5 6 

$37.20 $48.10 $59.00 $69.90 
40.20 52.10 64.00 75.90 
37.20 48.10 59.00 69.90 

59.70 78.10 96.50 114.90 
62.70 82.10 101.50 120.90 
59.70 78.10 96.50 114.90 

71.70 94.10 116.50 138.90 
74.70 98.10 121.50 144.90 
71.70 94.10 116.50 138.90 

65.70 86.10 106.50 126.90 
68.70 90.10 111.50 132.90 
65.70 86.10 106.50 126.90 

65.70 86.10 106.50 126.90 
68.70 90.10 111.50 132.90 
65.70 86.10 106.50 126.90 

7 

$80.80 
87.80 
80.80 

133.30 
140.30 
133.30 

161.30 
168.30 
161.30 

147.30 
154.30 
147.30 

147.30 
154.30 
147.30 

•• NO. OF MODULES (Use in place of 
double asterisk for factory assembled 
forms). Use 01, 02, 03, etc. up to 0.7. 
Units with 8 to 24 modules are also 
available. 

* WHEEL COLOR COMBINATION 
Substitute suffix letter for t in nomen
clature. 

Numerals 
Back-

ground 
Suffix Marking Color Color 

A 0-9 White Black 
B 0-9 Red White 
C 0-9 Black White 
0 +- White Black 
E +- Red White 
F +- Black White 

Prices subject to change without notice. OEM quantity ,rices available on request. 

CR103 TYPE D ILLUMINATED PUSH-BUTTON SWITCHES 

illuminated push button/light with 
horizontal lens caps installed 

Illuminated magnetically-held 
push button with vertical lens 

caps installed 

Solid or split color fields 
give added fIIIxibilily. Colors 
can be mixed In the split 
field forms for even more 
combinations_ 

General Electric's new line of eRI03 Type 0 illuminated push 
buttons are designed for a wide variety of applications sllch a, 
control and instrument panels, office machines, laborator~ 
instruments, computers and other data processing equipment. 
I\latching indicating lights are shown in Section 3900 on page 
of General Electric indicating lights. 
Push buttons are rated 5 amp carry and break, 30 amp make 
at 125 volts a-c; 3 amp inductive make and break at 30 volts 
doc; 0.55 amp inductive make and break at .125 volts doc. 
Lamps are rated 28 volts maximum. 

FEATURES 

• Units snap into panels from front without tools, and can be gang· 
mounted horizonta lIy to save space or for group functions. 

• Convenient slide-on lens caps in five colors; four housing colors. 

• Units are single button only, and have solid, horizontally- or vertically· 
split color fields. 

• Legend inserts for all forms can be printed or engraved on acetate or 
similar material of 10 mils or less thickness. 

• Three types of contact action are available: momentary contact with 
or without audible indication, maintained contact (push-on, push-off), 
and magnetically held contacts with or without audible indication. 
Terminals are designed for either quick-connect or solder connections. 
Miniature flange-base incandescent lamps such as GE No. 327 (28 
volts) or GE NO. 328 (6 volts) are easily replaced without tools; 
without removing housing from panel. Lamps are supplied by customer. 

• i-lamp and 4-lamp forms are avai lab Ie. 
Write for Bulletin GEA-7390 

For complete information contact your nearby GE Sales Office. or 
write to General Electric Co., Section 998-60. Schenectady, N. Y. 12345. GENERAL _ ELECTRIC 
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SEC. 5100 • SWITCHES I FUSES I PROTECTIVE DEVICES 

GO I t:~ ) 0 S Representatives Throughout The World 

COR P 0 RAT ION 12S:GLENWOOD AVENUE • BLOOMFIELD, NEW JERSEY 07003 U.S.A. • 201·743·6800 

GORDOS MERCURY SWITCHE.S • SEALED CONTACTS 

• RELIABLE OPERATION 

• ANY OPERATING ANGLE .. 
t:-~fti a. 

E .... -c I!:E .. _ .. 
OI_:E 

".I: ii :E .. t:-
" 

Abbreviations: .. - 1;.!! .... ~ .. t.!! .. .... .... t;-':S .; MBB - Make Before Break Action 
~I ~" = ~~t!u 

.... 
~c ...... 2 ... ~'ii. PtE - Platinum Electrodes ..... E ~tj~ !:c .. "a. .. Nominal ... .. 

Switch -> z Dimensions '!;:E I I .!! .. PtTE - Platinum Tipped Electrodes 
Part No. .5:;! (Degrees) ... (Inches) .. I:E:=; ... .. .. J3.1! Without E- -; --:.- ~-- ~~- a.:=;~ .. ';'0 

Lead Wire 0- Max. Min. ... 0 L H ~:=;:E:E NOTES zc en en> 

• POSITION SENSING 

• LOW CONTACT RESISTANCE 

• HEAVY OVERLOAD 

• LONG LIFE 

• MINIATURIZATION 

SPST 

HG 414 LO 0.1 5 - 8 .350 1~. - MWM v PtTE 

HG 220 LO 0.1 10 ~ 4 .155 '/2 -- MOM - Under 6 volts HG 520LO Is 
Recommended. 

HG 520 LO 0.1 10 - 4 .155 '/2 - MOM v -
HG 221 LO 0.1 15 - 4 . 155 7/ • - MWM v ptTE 

~ N.C. Conical Tipover Series. Angles 

HG 242 LO 0.1 25 15 11 .275 Y. - MOM - are Measured from Horizontal 
(A' on Sketch No. 11) 

HG 245 LO 0.3 50 10 11 .275 3/. - MOM - l Contact is 0rcen at Min. Degree 
Angle and Cased at Max. Degree 

HG 243 LO 0.5 See See 37 .350 1 - MDM v 
Angle Shown in Table. 

Note Note {"" ,,,;," ,;""' ............ 
HG 244 LO 0.5 See See 37 .495 1'/2 - MOM v 

are Measured from Vertical 
(A' on Sketch No. 37) 

Note Note Min. Angle: 20' ±5', Max. Angle: 
65' ±5·. 

HG 253 LO 0.3 3 - 8 .325 1~. - MWM v PtTE 

HG 260 LO 0.3 180· ~ 1 .325 23/_ ~ MWM v' PtE. Nonmagnetic 

HG 261 LO 0.3 15 ~ 1 .325 11(_ ~ MWM v PtE. Nonmagnetic 

HG 402 LO 0.3 .25 - 2 . 400 11/ • - MOM - Slow Tilting Action 

HG 251 LO 1 2 - 1 .325 1 - MOM - -
HG 252 LO 2 14 - 1 .325 1 ~ MWM v General Purpose Switch 

HG 407 LO 2 5 - 1 .325 1'h ~ MOM - -
HG 256 LO 2 15 - 12 .325 1 ~ MWM - Make 2 Ckts. to Common 

HG 217 LO 3 10 - 8 .325 1% - MOM v -
HG 708 LO 2 15 5 36 .400 PAl - MOM \1 Splash Resistant 

HG 566 LO 4 10 ~ 16 .495 2 ~ MOM - N.C. 2 Ckts. to Common 
Lead End Down 

HG 567 LO 4 10 - 17 .495 2 - MOM - N.C. 2 Cllts. to Common 
Lead End Up 

HG 431 LO 5 4 ~ 7 .495 2 ~ MDM v -
HG 447 LO 7 1.5 - 10 .600 2% - MOM v Slow Tilting Action 

HG 457 LO 10 See - 32 .435 See - MOM - High Diff. Angle Switch 
HG 259 LO 2 Note - 32 .325 Note ~ MDM Make to Customer specifications 

HG 445 LO 10 8 - 10 .600 2 - MOM v -
HG 455 LO 10 5 - 1 .435 11M. - MOM v General Purpose Switch 

HG 454 LO 10 5 - 10 .600 21(. - MOM v -
HG 412 LO 15 8 - 23 . 520 21/ • - MM yl -
HG 421 LO 15 10 - 27 .450 1% 11(2 MM v High Load Reliability 

HG 721 LO 25 8 - 27 . 520 21( • I'M. MM yl -
HG 482 LO 45 5 - 28 . 675 21( • 2 MM v -
HG 803 LO 0.2 1.4 ~ 5 . 325 P/ • - MWM v PtTE. Thermostat Control Switch 

SPDT 

HG 804 LO 0.2 2 - 14 .350 1".. - MWM v PtTE. Thermostat Control Switch 

HG 569 LO 4 10 - 18 .495 2 - MOM - -
HG 621 LO 8 7 - 13 .435 21(. - MOM v -
HG 427 LO 10 14 - 25 .520 21(_ - MM v MBBr 
HG 420 LO 15 10 ~ 24 .520 2 % MM v MBBr, MOM Contact 

MOM Rating 5 Amp at 115 VAC 

HG 461 LO 15 14 9 29 .450 1% 1'h MM v Momentary MBBr 

HG 719 LO 25 15 ~ 29 .520 2% I'M. MM v MBBr 

TWO CKT. 

HG 209 LO 1 6 ~ 19 .230 1 - MOM - -
HG 628 LO 5 6 - 20 .530 2% - MOM v MBBr 

HG 322 LO 5 13 7 21 .495 21/. lX, MDM v MBBr 
Pilot Cilt. 2 Amp 115V 

HG 638 LO 10 10 ~ 22 .600 21(. - MDM - Overlap Angle 30 to 80 

PULSE 

HG 381 LO 1 ~ 8 33 .225 1 - MOM - Duty Cycle 20 to 50 Milliseconds 

HG 702 LO 3 20 15 31 .495 11(2 % MOM - Duty Cycle 30 to 70 Milliseconds 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2·1053 



Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

GO I ~ ) 0 S REPRESENTATIVES THROUGHOUT TH' WORLD 

C 0" R P 0 RAT ION . 2: GLENWOOD AVENUE • BLOOMFIELD, NEW JERSEY 07003 U.S.A. • 201·743·6800 

SUB-MINIATURE AND MINIATURE REED SWITCHES 
• GENERAL SPECIFICATIONS 
MOUNTING POSITION: Any Plane (WR·126 mercury wetted contacts limlled to 

±30o from ve rtica I) 
INTERNAL ATMOSPHERE: Inert gas (WR·126, MR·138 ~lessurized) 
INSULATION RESISTANCE: (Higher. values attained by s1\ecial treatment) 

SPST Form A-I X 10'2 ohms Typical 
SPOT Form C - 1 x 10' ohms Typical 

Mercury Wetted Form A-I X 10" ohms Typical 

CAPACITANCE: SPST Form A - 0.2 picofarad Typical 
SPOT Form C -1.2 picofarad Typical 

SHOCK: 50 g's @ Ums 
VIBRATION: 35 g's from 50 to 2000 Hz 

STANDARD TEST COIL: R - 5105. Exceptions: MR2203·1 #R532, MR2204 #R5109 

AVAILABLE SENSITIVITY: 15170 ampere turns; 40/80 ampere turns (WR·126); 
10/50 ampere turns (MR1077, MR1078); 15/45 ampere 
turns (MR2203·1, MR2204) . 

Part # 
SUB·MINIATURE 
SPST-FORM A 

OFFSET !lAP 
MR·456 

MR·458 

CENTER GAP 
MR·1157 

MR·l077 
MR· 1 078 

MINIATURE 
SPST-FORM A 

OFFSET GAP 
MR·406 

MR·408 

CENTER GAP 
MR·087 
MRo088 
MR·086 
MR·089 
MIH07 
MR·l08 

MR·l06 
MR·l1a 
MR·138 
MR·306 
MR·307 
MR·308 
MR·318 
MR·1148 

MERCURY WETTED 
WR·126·1 
WR·126·20 

SPOT - fORM C (5) 

MR·22Q3,1 
MR·2204 

.. 
~ 

I 
~ 
~ 

<1 
$ 

I 
$i1 
/'8 

. ..,.~ 

.090 .560 

.090 .560 

.105 .673 

.070 .455 

.070 .455 

. 105 .885 

.105 . 885 

.090 .785 

.090 .785 

.090 .785 

.090 .785 

.105 .785 

.105 .785 

.105 .785 

.105 .785 

.105 .815 

.125 .785 

.125 .785 

.125 .785 

.125 .785 

.105 .785 

.125 .690 

.125 .690 

.125 . 600 

.125 . 600 

1.90 0.810 

1.90 0.810 

1.98 . 923 

1.98 .705 
1.98 .705 

2.15 . 1.13 

2.75 1.13 

2.10 1.03 
2.10 1.03 
2.10 1.03 
2.10 1.03 
2.10 1.03 
2.10 1.03 

2.10 1.03 
2.10 1.03 
2.10 1.25 
2.10 1.03 
2.10 1.03 
2.10 1.03 
2.10 1.03 
2.10 1.0~ 

1.62 1.08 
2.10 1.08 

2.10 . 850 
2.10 .850 

1.045 

1.045 

.992 

.990 

.990 

1.238 

1.238 

1.043 
1.043 
1.043 
1.043 

1.043 
.043 

1.043 
1.043 
1.043 
1.043 
1.043 
1.043 
1.043 
1.043 

.740 
1.240 

1.048 
1.048 

.0230ia. 

.0230ia. 

.0230ia . 

.0200ia. 

.0200ia. 

Pole 
.0280ia. 

Arm • 
.015 x .030 

.0230ia. 

.023 Oia. 
.015 x .030 
.023 Dia. 
.023 Oia. 
.0230Ia. 

.015 x .030 
.0230Ia. 

.023 Oia.'" 

.015 x .030 
.0230ia. 
.0230ia. 
.0230ia. 
.0230ia. 

Pale 
.0230Ia. 
Arm. '" 

.0230Ia . 

.0230Ia . 

Iii Consult factory before exceeding minimum. 
121 D-Dimet - dropout normal; R·Rhodium - dropout normal; Hg· 

Mercury - dropout normal; P·Precious Metal - dropout high. 

.250 

.250 

.125 

.250 

.250 

.500 

.500 

100 

100 

28 

28 
28 

200 

200 

.500 200 

.500 200 

.500 200 

.500 200 

.500 200 

.500 200 

.500 200 

.500 200 

.500(4) 1000 

.500 200 

..500 200 

.500 200 

.500 200 

.500 200 

1.0'" 1000 
1.0(4) 1000 

.100 20 

.100 20 

7 250 

7 250 

3 100 

3 200 
3 200 

10 250 

10 250 

10 250 
10 250 
10 250 
10 250 
10 250 
10 250 

10 250 
10 250 
10 1200 
10 250 
10 250 
10 250 
10 250 
10 250 

50 1500 
50 1500 

200 
200 

.100 

.100 

.150 

.150 

.150 

.100 

.100 

.100 

.100 

.100 

.200 

.100 

.100 

.100 

.200 

.100 

.100 

.100 

.100 

.200 

.100 

.050 
:050 

N.O.IN.C. 
.15/.2 
.15/.2 

0.6 

0.6 

0.75 

0.25 
0.25 

1.0 

1.0 

0.75 
0.75 
0.75 
0.75 
0.75 . 
0.75 

0.75 
0.75 
0.75 
0.75 
0.75 
0.75 
0.75 
0.5 

No Bounce 
1.75 
1.75 

N.O./N.C. 
0.5/0.4 
0.5/0.4 

o 
R 

o 
o 
R 

o 
R 

o 
R 
o 
P 
o 
R 

o 
P 
R 
o 
o 
R 
P 
R 

Hg 
Hg 

N.O./ARM./N.C • 
R/R/P 
R/R/P 

'" WR·126 Hollow TUDe: .040" Dia.; WR·126·20 Solid Lead •. 023" 
Dia.; MR·138 Hollow Tube: .040" Dia. 

C4) Derate to .010 amp. @ 1000 VDC. 
c" N.C. contact designated by shorter lead on MR·2203·1 and bent 

lead on MR-2204, 

$PST - Form A Offset Gap 
SPS;T -- Form A Mercury Wetted 

SPST-FDrm A 
Centll\' G.P SPDT-FDrm C 
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SEC. 5100 • SWITCHES/ FUSES/ PROTECTIVE DEVICES 

250 GLENWOOD AVENUE • BLOOMFIELD, NEW JERSEY o~,~!-~ ~ 2-~ 
COMPACT/STANDARD/LARGE REED SWITCHES 

• GENERAL SPECIFICATIONS 
MOUNTING POSITION: Any Plane 
INTERNAL ATMOSPHERE: Inert Gas: (MR-893, 938, 2208: 

Pressurized) 
(MR-830: Vacuum) 

INSULATION RESISTANCE: (Higher values attained by special 
treatment) 
SPST Form A-I X 10" ohms Typical 
SPOT Form C - 1 X 10" ohms Typical 

CAPACITANCE: SPST Form A - 0.8 picofarad Typical 
SPOT Form C - 4.0 picofarad Typical 

SHOCK: 50 g's @ 11ms (MR-990: 30 g's @ 11ms) 
VIBRATION: 35 g's 50 to 2000 Hz (MR-990: 20 g's 50 to 2000 Hz) 
STANDARD TEST COIL: COMPACT - R·580 

STANDARD - R-580 
LARGE - R-584 

AVAILABLE SENSITIVITY: COMPACT 
STANDARD 
(Except MR-890, 830, 893, 
MR-200-1, 200-2) 
LARGE 

./; ;S 

I ~ 

30/80 
30/80 
60/100 
20/50 
40/100 

;J 
~ 

MR-890 

;S !!' 
.,4C ~ 

..j' .! ~ ~ ~ ..j' q ~ ~ ~ ~ .~ ~ ~ ~ ~ ;, 
~ <> ~ ~ 

~~;;;.. ~~ <> .::s", !!' $ ~t> $ ~ $ $ l ·S~ s~.;::o. ~~ <.J <.J 
~ :i~<§ .~~ 1:> $ 

$:;;;- ~." ~~ 1$";::; .... :{» . ." 
I~ Itf I~ :of"" I~ 

. .§";;.. 
Iii 

MR-200-1 

& & 
~ ~ ~ .... i§ i§ ~ .,. ~ ... 

~$ 
.., 

~ ~ ~'" ~ 
~ :--.,(j", ,j§- ~ ~& .~ ~ .~~ 

~ ~ ~~ 
~§ .! <.J f:' ~lQt:);;;.. 

$ $ 
~ $1 <:>~~ 

I$" ~.~~ 
.~ ~~ $ .... .~~ ;f$.~ ~r.:;- A..~~.~ I<J ~~ <.J~ q~ 

Part # ~:§ ;::; ..., ;::; ""..j' 
... ~ ;::; ~$-

~ :t#~ ~~., il '#~~ 
~ ,,~ Contact Material (2) 

, 

COMPACT 
SPST - FORM A 

OFFSET GAP Pole 
MR·606 .190 1.45 3.20 1.70 1.79 .055Dia. 
MR-608 .190 1.45 3.20 1.70 1.79 Arm. 
MR-618 .190 lAS 3.20 1.70 1.79 .035 x .061 

CENTER GAP 
MR-506 .190 lAO 3.12 1.65 1.56 .022 x .061 
MR-508 .190 lAO 3.12 1.65 1.56 .022 x .061 
MR·518 .190 lAO 3.12 1.65 1.56 .022 x .061 

STANOARD 
SPST - FORM A 

OFFSET GAP 
MR·806 .195 1.70 3.20 1.95 1.79 Pole 
MR-808 .195 1.70 3.20 1.95 1.79 .055 Oia. 
MR-818 .195 1.70 3.20 1.95 1.79 Arm. 
MR·890 .195 1.70 3.20 1.95 1.79 .035 x .061 
MR-830 .215 1.70 3.20 1.95 1.79 
MR-B93 .195 1.70 3.20 2.50 1.79 (4) 

CENTER GAP 
MR·706 .190 1.65 3040 1.90 1.70 .035 x .061 

MR-708 .190 1.<;5 3040 1.90 1.70 .035 x .Ub1 
MR-718 .190 1.65 3040 1.90 1.70 .035 x .061 

SPOT - FORM C (5) 

MR·2208 .218 1.50 3.50 2.10 2.093 .045 Oia. (4) 

MR·201 .190 1.20 3.15 lAS 1.923 Pole 
MR·200·1 .190 1.20 3.15 1.45 1.923 .030 x .055 
MR·200·2 (Late her) .190 1.20 3.15 lAS 1.923 Arm. 

.0450ia. 
(4) 

LARGE 
SPST- FORM A 

CENTER GAP 
MR·906 .210 2.07 3.20 2.32 1.60 .021 x .100 
MR·908 .210 2.07 3.20 2.32 1.60 .021 x .100 
MR·918 .210 2.07 3.20 2.32 1.60 .021 x .100 
MR·956 .195 2.07 3.20 2.32 1.60 .021 x .100 

MR-958 .195 2.07 3.20 2.32 1.60 .021 x .100 
MR-920 .210 2.07 3.20 2.32 1.60 .021 x .100 
MR-938 .210 2.07 3.20 2.50 1.60 .021 x .100(4) 
MR-990 .210 2.07 3.20 2.32 1.60 .021 x .100 , 
I'i Consult factory before exceeding minimum. 
(2) D-Dimet - dropout normal; R-Rhodium - dropout normal; P

Precious Metal - dropout high; M-Molybdenum - dropout high; 
W-Tungsten - dropout high; S-Silver - dropout high. 

1.0 250 15 300 .050 
1.0 250 15 300 .050 
1.0 250 15 300 .100 

1.0 250 15 300 .050 
1.0 250 15 300 .050 
1.0 250 15 300 .100 

1.0 250 15 500 .050 
1.0 250 15 500 .050 
1.0 250 15 500 .100 
3.0 200 100 400 .500 
3.0(3) 3500 50 5000 .500 
3.0(3) 1500 100 2000 .500 

1.0 250 15 300 .050 

1.0 250 15 300 .050 
1.0 250 15 300 .100 

.500 250 10 1000 .100 

.250 100 10 250 .200 

.250 100 10 250 .200 

.250 100 10 250 .200 

1.0 250 15 500 .050 
1.0 250 15 500 .050 
1.0 250 15 500 .100 

1.0 250 15 500 .050 

1.0 250 15 500 .050 
1.0 250 25 500 .035 
1.0(3) 1200 25 1400 .050 
3.0 250 100 300 .050 

0) Derate to .010 amp. @ 1000 VDC. 
(4) Hollow Tube: .. 075" Dia. 

2.0 0 
2.0 R 
2.0 P 

2.0 0 
2.0 R 
2.0 P 

2.0 0 
2.0 R 
2.0 P 
2.5 W 
2.5 M 
2.5 W 

2.0 0 

2.0 R 
2.0 P 

N.O./N.C. N.O./ARM./N.C. 
2.5/3.5 R/R/P 
2.5/3.5 G/O/P 
3.5/2.5 G/O/G 
3.5/3.5 G/O/G 

2.5 0 
2.5 R 
2.5 P 
2.5 0 

2.5 R 
2.5 S 
2.5 R 
3.0 D-W 

m N.C. contact designated by color dot. MR-200-1, 200-2 are mag
net biased and polarity sensitive. 

SPST- Form A 
Offset Gap 

SPST- Form A 
Center Gap SPDT- Form C 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2·1055 



Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

Jirz~;//. 
10 AMP SNAP ACTION .312 ±.005'1 dla. r .0~:Y~~~e 

. 273 ± .020 .040 Deep +- '%, UNS-2A 

.454 li;~~ Thread ± .015 

1.966~ 
Ref. I ( 

. 796 
± .015 

.454 ±.015 

.95 Max . 
OVer Pin Heads 

Keyway 
.068 Wide 
. 040 Deep 

Thread 

-- Over Pin 
§~~~~'%, UNS-2A TrJ .95 Max. 

1.903 Heads 
Ref. 

I .. ±.J-:6~~ ~ Hex Mounting Nuts 
.094 ± .010 Thick 

.380 1.562 ± .010 
± .015 Across Flats 

--'L...t--"".880 ± .010.J 

1 AMP WIPING CONTACT 

!.160±.015 

i • + I .375_.010 Q:::t> 
1.500 ..L....---:.C:::.==~ 
Ref. 1 ~ 

. 668 ~ ± .015 

~~~ ~~i~~ting Nut 

. 563 Across Flais 

.L.._--r-+-
. 800 

± .015 Dia. 

The Series 4000 wiping contact push button switches are available in 
standard and positive feel contact action versions. Contact factory for 
positive fee I versions. 

RATING: 
Rating at 115 VAC Resistive: 1 Amp. 
Contact Resistance: Less than 25 milliohms on new switch. 
Voltage Breakdown: 1,000 VAC between mutually insulated parts. 

% AMP WIPING CONTACT l t- .187 Ola. I ± .005 

rl_~~~5 
\ .250~ .010 ~j;;;;2 

1.059 t __ _ 

T '~10'. ~±.010dia. 
RATING: 
Rating at 115 VAC Resistive: 1A Amp. 

f..-32UNEF-2A 
Thread 

Contact Resistance: Less than 25 milliohms on new switch. 
Voltage Breakdown: 1,000 VAC between mutually insulated parts. 

PUSHBUTTON SWITCHES 
RAlING: 
Rating at 115 VAC Resistive: 10 Amps . 
Contact Resistance: Less than 25 milliohms on new switch . 
Voltage Breakdown: 1,000 VAC between mutually insulated parts. 
Insulation Resistance: 1,000 megohms minimum. 
Life Expectancy: 25,000 operations. 

OPERATING FEATURES: 
Circuitry: SPST and SPDT, momentary contact. Audible "Click" is pro

duced by the snap action mechanism featuring extremely fast make 
and break, minimum contact "bounce." 

Total Button Travel: .065" approximately. 
overtravel: .008" approximately. 
Actuating Force: 36 ounces approximately. 
Mounting Hole: 3)£4" 
Terminal Type: Solder. Also available with FASTON Terminals . 

ORDERING INFORMATION: 
List Price 

Part Button Terminal Subject to 
Number Color Type Qty. Disc. 

2201 (N.O.) Red Solder $2.85 Ea. 
7·7 (N.O.) Black Solder 2.85 Ea. 

2202 (N.C.·) Black Solder 2.85 Ea. 
7-8 (N.C.) Red solder 2.85 Ea. 

7·26R (SPDT) Red Solder 4.05 Ea. 
7-26B (SPDT) Black Solder 4.05 Ea. 

Insulation Resistance: 1,000 megohms minimum. 
Life Expectancy: 100,000 operations. 

OPERATING FEATURES: 
Circuitry: SPST (N.O') or (N.C') momentary contact. 
Total Button Travel: .140" ±.032 (4001,10-9). 

.110/1 +.020 -.010 (4002, 101m . 
overtravel: .020/1 minimum (4001 10-9), 
Pretravel: .0lD" minimum (4002 10-10). 
Actuating Force: 22 ounces ±8 (4001, 4002, lD-9, 10-10) . 
Mounting Hole: 3)£/' . 
Terminal Type: Solder . 

ORDERING INFORMATION: 

Part Number Button Color 
List Price Subject 

to Qty. Disc. 

4001 * (N.O.) Red $1.05 Ea. 
10·9 (N.O.) Black 1.05 Ea. 
4002* (N.C.) Black 1.05 Ea. 
10-10 (N.C.) Red 1.05 Ea. 

* Add UL to part number for UL listed sWitches. 

Net Price For 
100 Pieces 

$1.71 Ea. 
1.71 Ea. 
1.71 Ea. 
1.71 Ea. 
2.43 Ea. 
2.43 Ea. 

Net Price For 
100 Pieces 

$0.63 Ea. 
0.63 Ea. 
0.63 Ea. 
0.63 Ea. 

DISCOUNTS AND PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

Insulated Resistance: 1,000 megohms minimum. 
Life Expectancy: 100,000 operations. 

OPERATING FEATURES: 
Circuitry: SPST (N.O') momentary contact switch. 
Total Button Travel: .095/1 ±.01O. 
Overtravel: .005 minimum. 
Actuating Force: 16 ounces ±4. 
Mounting Hole: 2)£/'. 
Terminal Type: Solder. 

ORDERING INFORMATION: 

Part Number Button Color 
List Price Subject 

to Qty. Disc. 

23-1 (N.O.) Red Button $1.20 Ea. 
23-4 (N.D.) Black Button 1.20 Ea. 

Nel Price For 
100 Pieces 

$0.72 Ea. 
0.72 Ea. 

"GRAYHILL ... the Difference Between Excellent and Adequate" 
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1 AMP BUTT CONTACT 1
_ .162 

± .005 

~---'-~.c=: V. ·32 

30-1 (N.O) 
30-3 (N.O.) 

UNEF·2A 
Thread 

HEX MOUNTING NUT, .109 Thick, .375 Across Flats 

30·2 (N.C.) 
30·6 (N.C.) 

% AMP WIPING CONTACT 

ir----;;;;;~§~~ '%,·32UNS·2A 
Thread 

35-1 (N.O.) 

RATING: 

. 743 

j +.025 I 
- .015 t 

~ .234 ::= .020 

fk 

Rated at 115 VAC, Resistive: 1/2 Amp. 
Contact Resistance: Less than 25 milliohms on new switch. 

% AMP BUTT CONTACT 
. 175 

. 1101 I-- + .025 

6 u;-~~~a .125 ~ .010-:·
02
r 

Thread • .615 
.215 ± .015 Ref. 

t 1 
39-1' (N.O.) ~.250~ t 
39·3 (N.O.) + .010 ± :rigg 39-2 

- .005 (N.C.) 
HEX MOUNTING NUT 
.063 Thick .219 Across Flats #8-40 UNS-2A Thread 

GOLD PLATED CONTACT SYSTEM 
MOLDED·IN TERMINALS (N.D. VERSIONS) PREVENTS flUX CONTAMINATION 

The Series 39 butt contact push button switches are available in stand
ard, normally open with overtravel and PC mountable (right angle 
actuated) versions. Contact factory for part numbers of overtravel and 
PC mountable versions. 

SEC. 5100 • SWITCHES/ FUSES/ PROTECTIVE DEVICES 

PUSH BUTTON SWITCHES 
The Series 3D butt contact push button switches are available in stand· 
ard, normally open with overtravel, positive feel and push·pull versions. 
Contact factory for part numbers of overtravel, positive feel and push
pull versions. 

RATING: 
Rating at 115 VAC Resistive: 1 Amp. 
Contact Resistance: 25 milliohms or less on a new switch. 
Voltage Breakdown: 1,000 VAC between mutually insulated parts. 
Insulation Resistance: 1,000 megohms minimum. 
Life Expectancy: 1,000,000 operations. 

OPERATING FEATURES: 
Circuitry: SPST (N.D.) or (N.CJ, Momentary Contact. 
Total Travel: .062" ±.01O" (30-1,30-3) . 

. 065" + .010" - .015" (30-2, 30-6), 
Actuating Force: 10 ounces ±4 (30-1, 30-3). 

8 ounces ±4 (30-2, 30-6). 
Mounting Hole: IU/ . 
Terminal Type: Solder. 

ORDERING INFORMATION: 
List Price Subject 

Part Number Button Color to Oty. Disc. 
30-1 * (N.O.) Red $0.90 Ea. 
30-2* (N.C.) Black 0.90 Ea. 
30-3 (N.O.) Black 0.90 Ea. 
30-6 (N.C.) Red 0.90 Ea. 

* Add UL to part number for UL listed sWitches. 

Net Price For 
100 Pieces 

$0.54 Ea. 
0.54 Ea. 
0.54 Ea. 
0.54 Ea. 

DISCOUNTS AND PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 

Voltage Breakdown: 1,000 VAC between mutually insulated parts. 
Insulation Resistance: 1,000 megohms minimum. 
Life Expectancy: 100,000 operations. 

OPERATING FEATURES: 
Circuitry: DPST (N.OJ momentary contact switch. 
Total Button Travel: .062 ±.015. 
Overtravel: .005 minimum. 
Actuating Force: 20 ounces ±8 . 
Mounting Hole: 3)(/'. 
Terminal Type: Solder. 

ORDERING INFORMATION: 

Part Number Button Color 
List Price Subject 

to Oty. Disc. 
35-1 (N.O.) Red Button $1.50 Ea. 
35-3 (N.O.) Black Button 1.50 Ea. 

RATING: 

Net Price For 
100 Pieces 

$0.90 Ea. 
0.90 Ea. 

Current Rating at 115 VAC Resistive: 1/2 Amp. (39-1, 39-3) % Amp. (39·2) . 
Contact Resistance: Less than 25 milliohms on a new switch . 
Voltage Breakdown: 500 VAC between mutually insulated parts. 
Insulation Resistance: 1,000 megohms minimum. 
Life Expectancy: 1,000,000 operations (39-1, 39-3), 

250,000 operations (39-2). 

OPERATING FEATURES: 
Circuitry: SPST (N.OJ or (N.C.J, Momentary Contact. 
Total Travel: .035" ±.015" (39-1,39-3), 

.042" ±.010" (39-2). 
Actuating Force: 4 ounces +4, -2 (39-1, 39-3), 

4 ounces ±2 (39-2). 
Mounting Hole: ')(4". 
Terminal Type: Solder. 

ORnERING INFORMATION: 

Part Number Button Color 
List Price Subject 

to Oty. Disc. 
39·1 (N.O.) Red Button $1.15 Ea. 
39·3 (N.O.) Black Button 1.15 Ea. 
39-2 (N.C.) Black 1.60 Ea. 

Net Price For 
100 Pieces 

$0.69 Ea. 
0.69 Ea. 
0.96 Ea. 

GRAYHILL, INC. • 569 Hillgrove Avenue, LaGrange, illinois 60525 • (312) 354-1040 • TWX 910-683-1850 
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Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

Aafl.'lll@ 

ILLUMINATED 1 AMP BUTT CONTACT 

%-32UNEF-2AThread 

RATING: 
Rating at 115 VAC Resistive: 1 Amp. 
Contact Resistance: 25 milliohms or less on a new switch. 
Voltage Breakdown: 1,000 VAC between mutually insulated parts. 
Insulation Resistance: 1,000 megohms minimum. 
Life Expectancy: 500,000 operations. 

OPERATING FEATURES: 
Circuitry: SPST (N.O') or (N.C.), momentary contact. 
Button Travel: .062" ±.010" for N.O. Switches. 

. 050" ±.015" for N.C. Switches. 
Actuating Force: 16 ounces + 8, -4 for N.O. Switches. 

7 ounces ±3 for N.C. Switches. 

Y2 AMP WIPING CONTACT 

46-101 

RATING: 
Rating at 115 VAC Resistive: % Amp. 

V.-32UNEF-2A 
Thread 

Hex Nut 
.109 Thk 

.375 Across 
Flats 

Contact Resistance: Less than 25 milliohms on a new switch. 
Voltage Breakdown: 1,000 VAC between mutually insulated parts. 
Insulation Resistance: 1,000 megohms minimum. 
Life Expectancy: 250,000 operations. 

OPERATING FEATURES: 
Circuitry: SPDT (break before make), momentary contact. 
Button Travel: Total Travel .180" minimum. 

Break before Make: Rest Position to N.O. Break .020" min. 
Rest Position to N.O. Make .140" max. 

Actuating Force: Momentary Contact 17 ounces ±5. 
Mounting Hole: lUi'. 
Terminal Type: Solder. 

46-502 

Knurled Ring Nut 
% -32UNEF-2A Hex. Nut .500 

. 375 Thread 
± .010 

i 

. 187 
± .015 

Series 46-502 provides an alternate action (push-onl push-off) version of 
the Series 46 contact system. The ratings and operating features listed 
above for the Series 46 are applicable to the 46-502 with the following 
exceptions: 

PUSH BUTTON SWITCHES 
Mounting Hole: 25,(,/'. 
Switch Terminals: Solder. 
Lamp: Neon, General Electric A9A or equivalent. 

Incandescent, General Electric 1764 (20 VDC Max.) or equivalent. 
. Independent Lamp and Switch Circuits. 

EXTENDED LAMPLlFE: Lamp does not move during actuation of the switch. 
Incandescent operation at the voltage stated above provides lamp life 
commensurate with the switch life. 
lamp Terminals: Neon anrj Incandescent - Lead Tin Fused. 

LED: Cathode - Steel, Gold Plated. 
Anode - Steel, Tin Plated. 

EXTERNAL LIMIT RESISTOR REQUIRED 

ORDERING INFORMATION: 

Part Number 
List Price Subject 

to Qty. Disc. 

40-1 (Specify Color*) (N.D.) $2.65 Ea. 
40-2 (Specify Color*) (N.C.) 2.90 Ea. 

INCANDESCENT LAMP 

40-100 (Specify Col art) (N.D.) 
40-102 (Specify Colort) (N.C.) 

40-200 (Red) (N_O.) 
40-202 (Red) (N.C.) 

LED 

$2.95 Ea. 
3.20 Ea. 

$4.40 Ea. 
4.40 Ea. 

* Clear, Transparent Amber, Transparent Red, and Frosted White . 
t Clear, Transparent Amber, Transparent Red, Frosted White, 

Frosted Green, and Frosted Yellow_ 

Companion indicator lights are available for the Series 40. 

Frosted Red, 

Circuitry: SPDT (break before make only) maintained contact. 
Button Travel: Rest Position to Bottom Position .210" ±.015". 

Rest Position to Lock-down Position .085 ±.015". 

IHex Nut .109 Thk. 
1J4-32UNEF-2A '.375IAcross Flats 

T~read 1,;;1-.m ~ 0 "tR 

±':91: .391Ig '\, .734J ~<q+i ~t. 
'" .010 Ref. ti L± .015 .187 .453 

tG ± .015 ± .015 
~1.56'Ref.---.., 

Series 46-200 and 46-201 provide DPDT circuitry in the Series 46 contact 
system. The ratings and operating features listed above for the Series 46 
are applicable to the 46-200 and 46-201 with the following exceptions: 

Circuitry: DPDT (break before make), momentary contact. 
Actuating Force: 35 ounces ±9. 

ORDERING INFORMATION: 

46-101R 
46-101B 
46-102R 
46-102B 

Button Color 
List Price Subject 

to Qty. Disc. 

MOMENTARY BREAK BEFORE MAKE' 

Red Button 
Black Button 
Red Button Cap 
Black Button Cap 

ALTERNATE ACTION 

Red Button Cap 
Black Button Cap 

$1.40 Ea. 
1.40 Ea. 
1.50 Ea . 
1.50 Ea. 

$3.50 Ea. 
3.50 Ea . 

MOMENTARY BREAK BEFORE MAKE 

Red Button Cap 
Black Button Cap 

$3.10 Ea. 
3.10 Ea. 

, Available in Momentary Make Before Break versions. 

$0.84 Ea. 
0.84 Ea. 
0.90 Ea. 
0.90 Ea. 

DISCOUNTS AND PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 

, "GRAYHILL ... the Difference Between Excellent and Adequate" 
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SEC. 5100 • SWITCHES! FUSES! PROTECTIVE DEVICES 

PUSH BUTTON SWITCHES 
LIGHTED DECORATOR LINE - % AMP RATINGS 

FRONT PANEL BEZEL MOUNTING SUB·PANEL MOUNTING 

ROUND SQUARE m I.- .687 -J 
Sq. .250 

485 Sq.~ Ref. 
± .010 c---- ___ --------1 .093 

± .005 

Circuitry Dim. A Dim. B 

SPST - N.D. Momentary 1.883 1.159 
SPST - N.C. Momentary 1.883 1.159 
SPOT (Break before Make) Momentary 1.883 1.159 
SPOT (Break before Make) Alternate Action 2.240 1.516 
DPDT (Break before Make) Momentary 1.883 1.159 
DPOT (Break before Make) Alternate Action 2.240 1.516 

RATING: 
Rating at 115 VAC Resistive: Y4 Amp. 
Contact Resistance: Less than 25 milliohms on a new switch. 
Voltage Breakdown: 1,000 VAC between mutually insulated parts. 
Insulation Resistance: 1,000 megohms minimum. 
Life Expectancy: 250,000 operations. 

LAMPS: 
All button caps accept standard T·l3;4 midget flange base lamps. Lamps 
are not supplied with button caps or assemblies of caps and switches. 
Companion indicator lights are available for the Series 80. 

LEGENDS: 
To order, contact factory. 

HOW TO ORDER: 
Part number is stylized to select desired switch and cap. Switches and 
button caps can be ordered separately or as an assembly. 
For Switches Select-

Style of Mounting. 
Circuitry and Characteristics. 

For Button Caps Select-
Proper or desired Button Cap Shape. 
Keyed or non-keyed Caps (Keyed preferable on legended buttons to 

ensure proper alignment). 
Button Cap Color and Top Cap Color - Button can be made in one 

color or in two colors, such that the lower half of the button is one 
color and the top half is another. When assembled, the lower color 
forms a color ring. This color ring disappears in the down position. 
This effect is particularly useful with alternate action switches as an 
indication of switch position. 

I 

DIM. A 
± .040 

EXAMPLE OF SWITCH WITH BUTTON CAP: 

,..---- Identifies the GRAYHILL Lighted Decorator Line 

style-
01 = 112" Square Bezel Front Panel Mount 
02 = 112" Round Bezel Front Panel Mount 
03 = Sub-Panel Mount 

r Circuitry and Characteristics -
01 = SPST - N.D. Momentary 
02 = SPST - N.C. Momentary 
05 = SPOT (Break before Make) Momentary 
07 = SPOT (Break before Make) Alternate Action 
08 = OPOT (Break before Make) Momentary 
09 = OPDT (Break before Make) Alternate Action 

"::.- "" ,:~.:.O:.~ ~::r r t",,", - ::': :,:. 
used when Switch Style 62 = Amber 
is 01) 63 = .Red 

501 = 112" Round Cap (must be 64 = Green 
used when Switch Style Bottom Color _ 66 = Yellow 
is 02) 

Keying - --------' 
A = Non-Keyed B = Keyed 

PRICES: 

Note: Solid color buttons are ordered 
by the same number in both 
color positions 

Part Number shown is for basic switch. Price includes switch and cap. 

Switch List Switch List Switch List 
Part No. Part Part No. Part Part No. Part 

80·01·01 $4.70 80·02-01 $4.70 80-03-01 $3.80 
80·01-02 4.70 80·02-02 4.70 80-03·02 3.80 
80-01·05 4.70 80-02-05 4.70 80-03·05 3.80 
80-01-07 6.05 80-02-07 6.05 80-03-07 4.80 
80-01-08 5.25 80-02-08 5.25 80-03-08 4.35 
80-01-09 6.60 80-02-09 6.60 80-03-09 5.35 

All prices are subject to quantity discount. For example, 100 pieces of a 
single part number (button cap, basic switch, or combination) are dis, 
counted 40% from the above prices. Contact factory for specific quantity. 

DISCOUNTS AND PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 

GRAYHILL, INC. • 569 Hillgrove Avenue, LaGrange, Illinois 60525 • (312) 354-1040 • TWX 910-683-1850 
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ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

PUSH BUTTON SWITCHES 
DECORATOR LINE - V<J AND 1 AMP RATINGS 

FRONT PANEL BEZEL MOUNTING - ROUND BUTTONS 

Internal Tooth ?,,=::;==,.., ,Lockwasher 

Part No. 

SPST-
(N.O.) Momentary 30·05-01 
(N.C.) Momentary 30·05-02 
(N.O.Overtravel) 

Momentary 30-05·03 
Knurled Ring Nut 
.640 ± .010 Ole. 
.094 ± ~9~O Thk. H~~ (N.O. Positive Feel) 

SPST (NO INSULATING POST) 
SPOT 

"12-32 UN-2A Thr'd. 
Full Thr'd. To 
Within .050 Max. 
From Shoulder 

DIM. A 

FRONT PANEl BEZEL MOUNTING - SQUARE BUTTONS 
r~-6l!L ax. 

. 687 .485 
Max. . ± .010 

.687 .485 
Max. ± .010 

Knurled Ring Nut 
,765 ± .010 oia. 
.094 ± .010 Thk. 

OPOT 

Momentary 30·05-04 

SPDT-
Momentary 46-05-05 
Alternate Action 46-05-07 

DPDT-
Momentary 46·05-08 
Alternate Action 46-05·09 

Part No . 

(N.O.) Momentary 30-01·01 
(N.C.) Momentary 30-01-02 
(N.O. Overtravel) 30-01-03 

Momentary r-i= 
.281 .093 Switch Fits Panel 

(N.D. Positive Feel) 30-01-04 

SPST (NO INSULATING POST) 
SPOT 

r .032'j 'O~'0 T~~~~~~~:,~~m 

r r 
2.287 1.194 U_' 

SUB-PANEL MOUNT - ROUND OR SQUARE BUTTONS 

OPOT 

OPOT 

Momentary 

SPDT-
Momentary 46-01-05 
Alternate Action 46-01·07 

Momentary 46-01-08 
Alternate Action 46-01-09 

Part No. 

SPST-
(N.O.) Momentary 30-03-01 
(N.C.) Momentary 30-03·02 
(N.O. Overtravel) 

Momentary 30.Q3-03 SPST (NO INSULATING POST) 
SPOT (N.O. Positive Feel) 

Momentary 
SQUARE Hex. Nut SQUARE Hex. Nl,lt 
SUTTON THREAO f'. .500 ± -.010 Across Flats BUTTON • THREAp A .500 ± .010 Across, 

r '485 i Full Th'd. To Within .093 ± .010 Thick r .485 i Full Th d. To WIthin Flats .093 ± .010 Th k. 
~PDT-

-+ 010 .050 Max. From Shoulder. ± .010 ,050 Max. FromJShouJder. Internal Tooth Momentary 
Alternate Action 

-·'a~~~~~- 'f~~ fEf.r '0'" LI,j L'~:: 1+1 l-$;;. '0'" I.'J I", .,'" 
DPDT-

± .010 BUTTON ~ .875 ~+" DIM. A III ± .010 BUnON C..j..1 .875 (')~DIM. A::...±LJ l... 
± .032 ±.01S- . -± ,032'- ±.015 DIM. B 

~ ±ms 

RATING: 
Rating at 115 VAC Resistive: 1 Amp. (Series 30); !fiI Amp. (Series 46), 
Contact Resistance: 25 milliohms or less on a new switch. 

Voltage Breakdown: 1,000 VAC between mutually insulated parts. 
Insulation Resistance: 1,000 megohms minimum. 

Life Expectancy: Series 30; minimum of 200,000. 
Series 46; 250,000 operations, all circuitry versions. 

PRICES: 

Part No.' 

30-01-01 
30-01·02 
30-01-03 
30-01-04 
30-03-01 
30-03-02 
30-03-03 
30-03-04 
30-05-01 
30-05-02 
30-05-03 
30·05-04 

List Price 
Subject to 
Qty. Disc. 

$2.10 Ea. 
2.35 Ea. 
2.20 Ea. 
2.95 Ea. 
1.25 Ea. 
1.50 Ea. 
1.50 Ea. 
2.30 Ea. 
2.10 Ea. 
2.35 Ea. 
2.20 Ea. 
2.95 Ea. 

Momentary 
Alternate Action 

Net Price 
100 Pieces 

$1.26 Ea. 
1.41 Ea. 
1.32 Ea. 
1.77 Ea. 
.75 Ea. 
.90 Ea. 
.90 Ea. 

1.38 Ea. 
1.26 Ea. 
1.41 Ea. 
1.32 Ea. 
1.77 Ea. 

30-03-04 

46-03-05 
46-03-07 

46·03-08 
46-03-09 

Part No.' 

46-01-05 
46-01-07 
46-01-08 
46-01-09 
46-03·05 
46-03-07 
46-03-08 
46-03-09 
46·05-05 
46-05-07 
46-05-08 
46-05-09 

Dim. A Dim. B 

.710 ±.015 .222 ±.020 

.690 ±.015 .230 ±.015 

.780 ±.015 .222 ±.020 

.910 ±.020 .222 ±.020 

.992 ±.015 .187 ±.015 
1.278 ±.015 .187 ±.015 

1.001 ±.015 .187 ±.015 
1.130 ±.015 .187±.015 

Dim. A Dim. B 

.880 ±.020 .222 ±.020 

.830 ±.020 .230 ±.015 

.920 ±.020 .222 ±.020 

1.037 ±.020 .222 ±.020 

1.174 ±.015 .187 ±.015 
1.264 ±.015 .187 ±.015 

As Shown 

Thread A Dim. A Dim. B 

3/.-32 .359 .222 
%-32 .308 .230 

3/.-32 .387 .222 

'%2-32 .377 .222 

3/.-32 .703 .187 
3/.-32 .750 .187 

3/.-32 .701 .187 
3/.-32 .750 .187 

List Price 
Subject to Net Price 
Qty. Disc. 100 Pieces 

$2.35 Ea. $1.41 Ea. 
3.90 Ea. 2.34 Ea. 
3.40 Ea. 2.04 Ea. 
4.85 Ea. 2.91 Ea. 
2.00 Ea. 1.20 Ea. 
3.50 Ea. 2.10 Ea. 
3.10 Ea. 1.86 Ea. 
4.20 Ea. 2.52 Ea. 
2.35 Ea. 1.41 Ea. 
3.90 Ea. 2.34 Ea. 
3.40 Ea. 2.04 Ea. 
4.85 Ea. 2.91 Ea. 

LEGENDS: 
To order, contact factory. 

* Part No. shows series, mounting and circuitry for price purposes only. Com
plete Part No. must contain button cap information. 

Prices shown include switch and button cap. 

DISCOUNTS AND PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 

"GRAYHILL ... the Difference Between Excellent and Adequate" . 
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DECORATOR LINE - 1fil & 1 AMP RATINGS (Continued) 

HOW TO ORDER: 
Select -

Switch Series. 

Style of Mounting. 

Circuitry. 

Proper or desired Button Cap shape. 

Bottom Cap Color and Top Cap Color - Buttons for the round and 
square bezel mounted switches and the square sub-panel mounted 
switches can be made in two colors. When assembled, the lower 
color forms a color ring. This color ring disappears in the down 
position. This effect is particularly adaptable to alternate action 
switches as an indication of switch position. Additionally, a trans
lucent top cap can be ordered for the 1/2" square caps. Contact 
factory for two color caps. 

The example part number to the right, describes a Series 30, lj2" square 
button, front bezel mount, SPST-N.O., momentary push button switch with 
a solid white button cap. 

Part number 30-03·04-500-0707 describes a Series 30, sub-panel mount, 
SPST-N.O., positive feel, momentary push button switch with a square 
solid black button cap. 

PUSH BUTTON SWITCH MODULES 

SEC. 5100 • SWITCHES! FUSES! PROTECTIVE DEVICES 

PUSH BUTTON SWITCHES 
SWITCH SELECTION: 

Series 30 - 1 Amp Rating (Circuitry 01, 02, 03, & 04) 
r---- Series 46 --1/4 Amp Rating (Circuitry 05, 07, 08, & 09) 

Style -
01 = '12" Square Button, Front Panel Bezel Mounting 
as = 3Al" Round Button, Front Panel Bezel Mounting 
03 = Sub·Panel Mount 

Circuitry -
SERIES 30 
01 = SPST - N.a. Momentary 
02 = SPST - N.C. Momentary 
03 = SPoT - N.a., avertravel, Momentary 
04 = SPST - N.a., Positive Feel, Momentary 

SERIES 46 
05 = SPDT (Break before Make) Momentary 
07 = SPDT (Break before Make) Alternate Action 
08 = DPDT (Break before Make) Momentary 
09 = DPDT (Break before Make) Alternate Action 

30 - 01 ·01 - 500 . 01 01 1 T ~.~~:~~ _CAP ~.~~,E,~!:ON 
01 = White 
03 = Red 
04 = Green 
as = Blue 
06 = Yellow 
07 = Black 

Bottom Color-
Note: Solid color buttons are ordered by the 

same number in both color positions. 

Type-
500 = '12" Square Cap (Must Be Used 

With ·01 Switch Style) 
502 = 3/8" Round Cap (Must Be Used 

With ·05 Switch Style) 

CIRCUIT DIAGRAMS 
Each switch in the module can 
be provided with one of the fol
lowing configuration. 

S.P.S.T.-N.D 

~"------o 
0-----/"------0 

2.P,S,T.-N,Q. 

~~ 
~ 

o----Y ::::::: 
S,P,S.T.-N,Q. 

~ 2.057 + .005 ~ r + .005 ~ ~ .683 - .010 1.370 _ .010 + .005 
I.-. .687 --1--.687 -...I ~ - .010 

£~trPl-Q$f ~ .. 
D-----('~ 
0----/. 
~::::::: 

RATING: 
Rating at 5 VDC: 100 milliamps. 
Contact Resistance: 25 milliohms or less on a new switch. 
Voltage Breakdown: 250 VAC between mutually insulated parts. 
Insulation Resistance: 1,000 megohms minimum. 
Life Expectancy: 1,000,000 operations. 

OPERATING FEATURES: 
Button Travel: 0.150" total travel. 
Overtravel: 0.100" nominal. 
Operating Force: 4-7 ounces (dependent on number of poles). 

LEGENDS: 
To order, contact factory. 

MOUNTING: 
Modules are designed to plug into any printed circuit board from ){6 inch 
to 1fs inch thick. 
Modules can be stacked horizontally or vertically for any combination of 
button array and still maintain 1){6 inch button centers. 

o----Y "------0 
4.P.S.T.-N.O 

ORDERING INFORMATION: 
To order a Series 82 push button module, there are five areas in which 
information is required: 

1. Type of module: 1-, 2-, 3-, or 6-button. 

2. Type of mounting: either horizontal or vertical. 

3. Circuitry required for each button (A = SPST; B = 2PST; C = 3PST, etc.l. 

4. Color for each internal button (GRAY is standard; other available 
colors are WHITE, RED, GREEN, and BLACK. Colors can be intermixed. 
For example, Buttons A thru E are GRAY and F is WHITEl. 

5. I-fot-stamping required on buttons (Button A legend #1, Button B 
legend #2, etc.). 

Upon receipt of your order, a part number will be assigned to facilitate 
future identification of this part. These numbers are sequentially assigned 
as the need arises and are non-descriptive. 

PRICES: 
Contact GRAYHILL or our local representative. 

GRAYHILL, INC. • 569 .HillQrove Avenue, LaGrange, Illinois 60525 • (312) 354-1040 • TWX 910-683-1850 
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Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

Jfr..Z~J//@ ROTARY SWITCHES 
SMALL .3" DIAMETER STYLE BP = SHAFT OPERATED, PC MOUNT 

__ .298 
± .010 

, .203 { .250 .500 
± .003 r375 ± .015 ± .015 

Flats + 015 .• 031 Across .2501 032Ref ~ 
1080 

_. , I' J.~ OS ± .002 / 

Common 
Location For A 
Two-Pole 
Switch Located 
On .065 Dia. 
Circle 

..; __ ,J ./' , =---it= ==-! Common Locat,on'36°'S,.. 3 0J 
-r-.

125 
:::::--:-gg-~- _. - -- t --- For A Single Pole TYP-

• --, Switch .187 ± .010 Dia: 
.015 ± .002 Circle of Terminal ~ .'M 

.• _'±.015 

Cf Centers 

RATING: . 
Life Expectancy: 

300 [f 
" 3200 
:; 
!Z100 
w 
a; 
a; 

a 0 ~--+5---.!'0;;---~,1.-5-
CYCLES X 1,000 

%-28UN F-2A Thread 

CIRCUIT DIAGRAM 
(Switch is viewed from shaft end 
and shown in position 1.) 

~'~+' ~*~. 
4° ~ °2 4° ~ °2 

ONE POLE TWO POLE 

Chart shown for non-shorting contacts (break before make). Voltage: 115 
VAC or 30 VDC, resistive load. 

One cycle is 360° rotation and a return through all switch positions to 
the starting position. The data for the above curve was measured at sea 
level, 25°C. and 68% relative humidity with the following life limiting 
criteria. 
Contact Resistance: 50 milliohms maximum. (15 milliohms initially). 
Insulation Resistance: 10,000 megohms minimum between mutually 

insulated parts. (50,000 megohms initiallyJ 
Voltage Breakdown: 500 VAC minimum between mutually insulated parts. 

ORDERING INFORMATION AND NOTES: 
1. This switch is available in one or two pole configuration with non

shorting type contacts. All switches are one pole, two thru ten posi
tions or two pole, two thru five positions. 
Suffix "C" or "F" must be added to part number of a 1 Pole/ Deck, 
10 Position Switches to indicat~ continuous rotation (C) or a fixed 
stop (F) between positions 10 an 1 1. 

2. Style "AP" = screwdriver operated with printed circuit terminals: 
Style "BP" = shaft operated with printed circuit terminals. 
Style "CP" = Integral knob operated with printed circuit terminals.' 

3. How to determine part number: "Suffix "C" or "F" is required for a 
complete part number when ordering single pole/ deck switches with 
maximum number of positions. 
Sample part number for a 1 pole, 10 position continuous rotation 
Style "AP," 36° angle of throw, screwdriver operated non-shorting 
type switch. 
r-------- General Description 

~ 
No. of Decks (One Deck Only) m No. of Poles Per Deck (See Note 1) lli No. of Positions (See Note 1) 

fi :ype of Contacts (See Note 1) 
r stop Arrangement, Single Pole/Deck 

_ ...... _~ .L Maximum Positions (See Note 1) 

75 AP 36 - 01 - 1 - 10 - N -C 

TTL. Angle of Throw 
- Style 

'------____ Series 

4. Sample part number for a 2 pole, 2 position, Style "BP," 36° angle of 
throw, shaft operated, non-shorting type switch: 75BP36-01-2-2N. 

'Contact Factory 
PRICES: 

list Price 
Style ~-Pole/DeCk I 2 Pole/Deck 
AP $4.70 Ea. I $6.30 Ea. 
BP 5.85 Ea. 7.45 Ea. 

ALL PRICES SUBJECT TO QUANTITY DISCOUNT. 
For example, quantities of 100 switches of a single part number are 
discounted 50% from the above prices. 

SMALL VERSATILE % AMP RATING .500 
± .015Dia 

SERIES 51 
, 203 t" ,375 1.,:250 1,.617±'JOO 

, '.,:'25 SERIES 50 + 003 ± .015 - .015 _ .015 

,-" .250 ~6±.O~5 G'562±.015~ 

, ~_'015 e ' 00 00 A 1 ~ 15' ~ " ~\ 
o 0 L :" ~ ~ ±3" 0 ,_ k ~n 

---=~-=--, . ,.... --- 0 1BO ± 3° 

')0 of .125±:gg~ (\I -- 30o±30 ~<;-.."V' o. 
Pes Ona Y4-28 UNF~Thread __ .~ 36 ± 3 

Common location for a single pole switch. For approximate / Common location 

CIRCUIT DIAGRAMS 
Switches are viewed from 
shaft end and shown in 
Position 1. 

RATING: Life Expectancy: .... [f300L 
~~200 ~ 
§j 100 
u-

:I: °0 10 20 30 
CYCLES X t ,000 

SERIES 51 - 300 ANGLE OF THROW 
9 10 9 10 

8 00 11 ~o 0 11 o 0 0 0 

70 _~. 012 _7_~ 2~2 
6 0 1 60 ~' 
50 02 50 I 02 

4° °3 4° Os 
ONE POLE TWO POLE 

SERIES 50 - 360 ANGLE OF THROW 

7 ~ 9 

60_~10 
5"~1 

4° 3 0 2 

ONE POLE 

B 
7 0 9,0 9 6¥010 
5.Jo~1 

4 ~ 2 

TWO POLE 

Chart shown for non-shorting contacts (break before make) Voltage: 115 
VAC or 30 VDC, resistive load. 
One cycle is 360° rotation and a return through all switch positions to 
the starting position. The data for the above curve as measured at sea 
level, 25°C and 68% relative humidity with the following life limiting 
criteria. 
Contact Resistance: 50 milliohms maximum. no milliohms initially.) 
Insulation Resistance: 10,000 megohms minimum between mutually insu-

lated parts. (50,000 megohms initiallyJ 

commons on a multi-oole" 5witch see circuit diaqram. for a single pole switch Common location for a two pole switch 

ORDERING INFORMATION: 
How to determine part number: sample part number for fixed stop, 
unsealed style, 36° angle of throw, 1 deck, 2 pole, 4 position switch 
with shorting contacts, and solder lug terminals: 

fr::;:=== No. of Decks (One Deck Only) ~ 
General Description 

1 Nb. of Poles (lor 2) 1 No. of Positions 1 Type of Contacts -..r--- N = Non-Shorting; S = Shorting 

50 A 36 - 01 - 2- 4 S 

~_-~~=:' ===== Angle of Throw (See Series) _ Style A = Standard,Solder Lug Terminals 
Series 50 (36°) or Series 51 (30°) 

For other angles of throw; 3 or 4 poles per switch; military, 
adjustable stop, or PC mountable styles, contact factory. 

PRICES· STYLE A 

Non-Shorting Shorting 

sealed, 

No. of Poles Series 50 Series 51 Series 50 I Series 51 

1 $6.20 I $6.75 $6.50 I $7.05 
2 8.75 9.30 9.35 9.90 

Voltage Breakdown: 600 VAC minimum between mutually insulated parts. ALL PRICES SUBJECT TO QUANTITY DISCOUNT. 
Contact Carry Rating: Switch will carry 6 amperes continuously with a For example, quantities of 100 switches of a single part number are 

maximum contact temperature rise of 20°C. discounted 50% from the above prices. 

"GRAYHILL ... the Difference Between Excellent and Adequate" 
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POSITIVE DETENT 1 AMP RATING 

Single Deck 
Construction 

70 I J 
60 0 9 

-50-~~--O C, 
I 10 

o 
, 0 10 ' 3 2 

ONE POLE 

3A1-32 
NEF-2 

Thread 

NOTE: Common Terminal 
located above Base Termi
nals as shown. 

CIRCUIT DIAGRAM 
(Switch is viewed from shaft end.) 

RATING: 
Rated: To break 1 amp. at 115 VAC, resistive circuit, or to carry ten 

amps. Ratings (make and break) at other voltages are as follows: V4 
amp., 115 VAC inductive; 1/50 amp., 115 VDC inductive; 1/10 amp., 
6 to 28 VDC inductive; 1/10 amp., 115 VDC resistive; 1 amp., 6 to 
28 VDC resistive. 

Contact Resistance: .010 ohms initial. After 25,000 cycles of operation 
.020 ohms maximum. 

Insulation Resistance: 50,000 megohms. 

15 AMP - 1800 WATTS 

C 
.2 

" 

V 0 I. 
0 

• 0 

0 

0 0 
0 

• 

SEC. 5100 • SWITCHES/ FUSES/ PROTECTIVE DEVICES 

ROTARY SWITCHES 
.250 dia. 

+ .001 - .002 

Bushing Keyway t 
.250 3,'2 .066 ± .002 wide by 

.036 ± .003 deep from 
a .375 diameter 

± .020 ± :020 
~_-L-L 

.250 

0 

3Jo-32NEF-2A 
Thread ± .020 

'I---+--~T];8f-
'r---t---,..,± .030 

rA"lLJ'"""L-'.r1--"",,, -L 
-r,109± .015 

f.- I Approx .. 750 dia. over 
terminal ends at 

---- --~insertion end 

Voltage Breakdown: 1,000 VAC, (500 VAC, or better after most environ-
menta I tests), 

Life Expectancy: 100,000 mechanical cycles of operation normally. 

Stop Strength: 12 pound-inches. 

Rotational Torque: 12 ounce-inches. 
Contacts: Shorting or non-shorting contacts. All are wiping contacts with 

over 300 grams contact force. 
Shaft Flat Orientation: Opposite point of contact of pole number one. 

(See circuit diagram.) 

ORDERING INFORMATION AND PRICES: 
Price Subject to 

Part Number Description Quantity Discount 

24·00l-X· Solder lug $4.65 Ea.t 
24·878-X· PC Mountable 5.25 Ea. 

* Replace "XII with number of poslttons and add "S'! for shorting contacts. 
Without an "S/' switches are non-shorting type. 

t Deduct 1O¢ for each position less than 10 from list price. 

Shaft flat 
opposite contacting 

i=iD~ position. 

~ Keyway is .066 ± .003 wide 
- by .036 ± .005 deep 

(from .375 dis.) 

o 1 

o 4 

/
"F8ston" 
Terminals 

CIRCUIT DIAGRAM For AMP 250 Series Receptacles 
or equivalent 

Drawings and Spec. For Ref. Only WIRE HOLE .0801/ 

RATING: 
Rated: 15 amps. at 125 VAC resistive. 

Contact Resistance: (Measured at 2 VDC and approx. 100 MAl for new 
switch approx .. 010 ohms. 

Insulation Resistance: Between mutually insulated parts, approx. 100,000 
megohms. 

Voltage Breakdown: Between mutually insulated parts, approx. 2500 VAC. 

Rotational Torque: 30 to 75 ounce-inches on a new switch. Approx. 22 
ounce-inches after 25,000 cycles of operation. 

No. of Positions 

PRICES 

ALL PRICES SUBJECT TO QUANTITY DISCOUNT. 

Contact Force: Approx. 12 ounces. 
Life Expectancy: In excess of 50,000 cycles of operation at rated load. 

CONSTRUCTION: 
Single pole, single deck: 300 indexing. With from 2 to 11 positions plus 

common. Built-in stops omit common, unless otherwise specified. 
Non-shorting contacts only. 

HOW TO ORDER: 
Part Number 19101~ UL. 
• (Indicate number of positions - 2, 3, 4, etc.) 

For example, quantities of 100 switches of a single part number are discounted 50% from the above prices. 

GRAYHILL, INC. • 569 Hillqrove Avenue, LaGrange, Illinois 60525 • (312) 354-1040 • TWX 910-683-1850 
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Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

~Z~J//® ROTARY SWITCHES 
VERSATILE CIRCUITRY - 1 AMP 

RATING: 
Rated: To make and break the following loads with 30° or 36° angle of 

throw: 1 amp., 115VAC resistive; 1 amp., 6 to 28 VDC resistive; 
0.25 amp., 115 VAC inductive; 0.02 amp., 115 VDC inductive; 0.10 amp., 
6 to 28 VDC inductive; 0.10 amp., 115 VDC resistive. To carry 10 amps 
continuously. 

Contact Resistance: .010 ohms initial. After 25,000 cycles of operation 
.020 ohms maximum. 

Insulation Resistance: 50,000 megohms minimum (initially). 
Voltage Breakdown: 1,000 VAC initially (500 VAC or better after most 

environmental tests), 
Life Expectancy: 100,000 mechanical cycles of operation. 
Stop Strength: 15 pound-inches minimum. 
Rotational Torque: 20-96 ounce-inches, depending on the number of 

poles per deck and the number of decks. 
Contacts: Shorting or non-shorting wiping contacts with over 150 grams 

contact force. 
Shaft Flat Orientation: Flat opposite contacting position of pole number 

one. (See circuit diagram.) 

PRICES: 
ONE POLE PER DECK 

SERIES 42A 36 AND 44A 30 

No. of Number of Positions 
Decks Dim. A 2 I 3 I 4 I 5 I 6 I 7 I 8 I 9 I 

SERIES 42 SERIES 44 CIRCUIT DIAGRAMS 
SERIES 42 - 36° 

stOlES 44 - 30° 

ORDERING INFORMATION 
~,~:,T:::'"'~~~ 

ONeeOlE rwoP()lE 

How to determine part number - Sample part number for a standard 
style, fixed stop, 2 deck, 2 poles per deck, 2 position per pole, 30° angle 
of throw rotary switch with non-shorting contacts. 

lw 
44 A 30-02·2·2 N 

ITT 

General Description 
Number of Decks (1 thru 3) 
Number of Poles per Deck (lor 2) 

Number of Positions per Pole 
Type of Contacts -

N = Non-Shorting, S = Shorting 

Angle of Throw (See Series) 
Style -

A = Standard, Solder Lug Terminals 
Series 42 (36°) or Series 44 (300) 

For other angles of throw; 3 to 6 poles per deck; 4 thru 12 decks; 
military, sealed, adjustable stop, or PC mountable styles, contact factory. 

TWO POLES PER DECK 

JSERIES 44A 30 .SERIES 42A 36 AND 44A 30 
! SERIES 
44A 30 

No. of Number of Positions 
10 I 11 I 12 Decks 2 I 3 I 4 I 5 I 6 

1 1.025 $7.20 I $7.30 I $7.40 I $7.50 I $7.60 I $7.70 I $7.80 I $7.90 I $8.00 I $8.10 I $8.20 1 $8.20 I $8.40 I $8.60 I $8.80 I $9.00 
2 1.375 8.40 8.60 8.80 9.00 9.20 9.40 9.60 9.80 10.00 10.20 10.40 2 10.40 10.80 11.20 11.60 12.00 
3 1.717 9.60 9.90 10.20 10.50 10.80 11.10 11.40 11.70 12.00 12.30 12.60 3 12.60 13.20 13.80 14.40 15.00 

QUANTITY DISCOUNTS APPLY. For example 100 pieces of one part number carry a 50% discount from list prices shown. 

ECONOMICAL ENCLOSED 
±.015 

.6870ia.---! 

I ' 

A = .250" OIA. BUSHING; .125" OIA. SHAFT 
±02Q 

3751312 r-o,m 
A + 046 ~ l d ±020 -

"020 iI "Or ~I ~ I 
. 0 0'1 

112S :!:.88Jola 
1J4-32 UNEf-2A Thread 

STYLE A 

B = .375" OIA. BUSHING; ,250" OIA. SHAn --l::!:.020 

['5~706~a J~3~~O ~2 
±.020 

~ .250 

STYLE B 

RATING: 
Life Expectancy: 

~ Resistive 25 \ (2501~~~~~~v~rles) 
Voltage 115 VAC or 30 VDC L Voltage 30 VDC 

maximum number of positions. Sample part number for a 2 deck, 
1 pole/ deck, 12 position, Style "A," 30° angle of throw, non-shorting 
contact switch without stops: 

Current 4 20 ~ (Amps) 3 Current 15 
2 (Amps) 10 
1 05 

10 25 50 10' 25 I , 50 
Cycle X 1.000 Cvcle X 1.000 

Switch rating for break before make contacts. 
Curve data based on test data conducted at sea level, 25°C, and 68% 
relative humidity. 
Cycle equals 360° rotation and return. 
Cycling rate is 10 cycles per minute. 
These switches will carry 4 amperes with a maximum contact temper
ature rise of 20°C. 
life limiting or failure criteria for these curves are: 
Contact Resistance: 50 milliohms maximum no milliohms initially}. 
Insulation Resistance: 10,000 megohms minimum between mutually insu-

lated parts. (50,000 megohms initially.) 
Voltage Breakdown: 500 VAC minimum between mutually insulated parts_ 
Rotational Torque: 4 - 32 ounce-inches, depending on the number of 

poles per deck and the number of decks. 
Contacts: Shorting or non-shorting wiping contacts with over 100 grams 

of contact force. 
Shaft Flat Orientation: Flat opposite contacting position pole #1 (See 

Circuit Diagrams). 

ORDERING AND PRICING INFORMATION: 

71 A 30·02 -1 -12 N - C 

Gerieral Description 
Number of Decks (1 thru 3) 
Number of Poles per Deck (lor 2) 
Number of Positions per Pole 
Type of Contacts -

N = Non-Shorting, S = Shorting 
stop Arrangement, Single Pole per Deck 

Maximum Positions (See Note) 

TTT Angle of Throw (30° or 36°) 
- Style A or Style B 

....... -------- Series 

Sample part number for a 2 deck, 1 pole/ deck, 12 position, style "8," 
30° angle of throw, non-shorting contact switch with a stop between 
positions 1 and 12: 71830-02-1-12N-F. 
Same part number for a 1 deck, 1 pole/ deck, 6 position, style "A," 30° 
angle of throw, shorting contact switch: 71A30-0I-l-GS_ 

NUMBER OF POLES PER DECK 
Dim. 30° or 36° Throw 

No. of Decks A 1 2 

1 .761 $4.70 I $4.95 
2 .979 6.70 7.20 
3 1.197 8.70 9.45 

.. 
Note: Number of posItIOns does not affect proce. 

How to determine part number: Suffix "C" or "F" is required for a For 3 to 6 poles per deck; 4 thru 12 decks; sealed or PC mountable 
complete part number when ordering single pole/deck switches with styles, contact factory. 

"GRAYHILL ... the Difference Between Excellent and Adequate" 
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SEC. 5100 • SWITCHES/ FUSES/ PROTECTIVE DEVICES 

ROTARY SWITCHES 
ECONOMICAL - 1 AMP RATING ~:Y0'3"l : :gg~ c1;,e~,~~r~~e.375 Dia.) 

. \ .823 Shaft ¢.250" 
3/8-32 NEF-2 Thread t--T± .015 .219 across flat 

7 I 8 <i. OF BUSHING KEYWAY 

60 0 9 o 0 L 1,-1\ -50-~2;),Cl 
~lO-

,0 0 I 0 1 
3 2 

ONE POLE 
CIRCUIT DIAGRAM 

Rtf. ;90 ~~~==L-~ 
± .~20_ 

==~~T-~""'== 

(Switch is viewed from Shaft End and shown in Position No.1) 
All Common Terminals are located above Base Terminals. as shown. ~ Term. 9 I 

1.015 Dia _ I 
± .015 .---! 

RATING: 
Rated: To break 1 amp. at 115 VAC, resistive circuit, or carry 5 amps. 

Rating (make or break) at other voltages are as follows: 14 ampere, 
115 VAC inductive; I/S0 ampere, 115 VDC inductive; 1/10 amp., 6 to 28 
VDC inductive; 1/10 amp., 115 VDC resistive; 1 amp., 6 to 28 VDC resistive. 

Contact Resistance: .010 ohms initial. After 25,000.cycles of operation 
.020 ohms, maximum. 

Insulation Resistance: 30,000 megohms initially. 
Voltage Breakdown: 1,000 VAC, (500 VAC, or better after most environ

mental tests). 
life Expectancy: 100,000 mechanical cycles of operation. 

Stop Strength: 12 pound-inches. 

Rotational Torque: 12 ounce-inches. 
Contacts: Shorting or non-shorting wiping contacts with over 500 grams 

contact force. 
Shaft Flat Orientation: Opposite point of contact. 

ORDERING INFORMATION AND PRICES: 

Part Number Price Subject to Quantity Discount 

500l-X' $3.25t 

• Replace "X" with number of positions and add "s" for designating shorting 
type switch. 

t Deduct 10¢ from list price for each position less than 10. 

MILITARY QUALIFIED M = MILITARY QUALIFIED TO MIL-S-3786/13 AND LISTED ON QPL 

S£RIES 9 
/ r .781 ± .~20 I 

/ ":","'mm",; 
.562 (Sar. 8) _ ~: 1-
,625 (Sar. 9) _ 

±.015 

SERIES 8 

r~~~~-L ,. 
SERIES 9 - 300 SERIES 8 - 360 .094 ~~'~9jNe';.:;~~:bIY Nut. Common lug ~ I 

'110 <i.T'iJR~OT~B 91 W , 1 8 ctT~R~~~'B 7 1 8 ± .010 Non-turn tab .062 ± .005 wide by .020 ± .003 thick. ~2·~'·5 
8000011 l cz )80 0 a all 00 0 0 0 '1 L C'l>&'.~O 0'1 V .. -32-NEF-2Athread.. . 18. 718 ± 020" 

over terminals 
70 ~ ol2 E% 012!i f-&d ~0> i Common location for a Single pole per deck SWitch For common location on multi-pole sWitches see Circuit diagram. 

~~Cl -600~~5:~~?O-Cl -5~;~O-
, ofl 03 2 , of I OJ 2 30 I 02 1 30 I ~ 1 C1 

ONE POLE TWO POLE ONE POLE TWO POLE 

RATING: 
Rated: To make and break the following loads: 14 amp. at 115 VAC re

sistive; 14 amp. 6.28 VDC resistive; 20 MA. 115 VDC resistive; 50 MA. 
115 VAC inductive; 20 MA. 28 VDC inductive; to carry 4 amps. con
tinuous. 

Contact Resistance: .010 ohms initial. After 25,000 cycles of operation 
.020 ohms maximum. 

Insulation Resistance: 50,000 megohms minimum (initially). 
Voltage Breakdown: 1000 VAC (initiallyl. 
Life Expectancy: 50,000 cycles of operation. 
Contacts: Shorting or Non-Shorting wiping contacts with over 100 grams 

of contact force. 
Stop Strength: 12 pound-inches minimum. 

Rotational Torque: 8 - 64 ounce-inches depending upon the number of 
poles per deck and the number of decks. 

Shaft Flat Orientation: Flat opposite contacting position of pole number 
one (see circuit diagraml. 

PRICES 
ONE POLE PER DECK 

SER~8M 36 AND 9M 30 -
No. of Number of Positions 
Decks Dim. A 2 3 4 5 6 7 8 9 

1 9.60 $ 9.40 $ 9.55 $ 9.70 $ 9.85 $10.00 $10.15 $10.30 $10.45 
2 1.228 11.30 11.60 11.90 12.20 12.50 12.80 13.10 13.40 
3 1.496 13.20 13.65 14.10 14.55 15.00 15.45 15.90 16.35 

ORDERING INFORMATION 
How to determine part number: Sample part number for a 2 deck, 2 pole 
per deck, 2 position Style "M," 300 angle of throw, non-shorling con
tact switch. 

r-------- General Description flF Number of Decks (1 thru 3) IFr= Number of Poles per Deck (lor 2) 

IF Number of Positions per Pole 

r- Type of Contacts -
.L N = Non-shorting, S = Shorting 

9 M 30-02-2-2 N 

TTT Angle of Throw (See Series) 

Style - M = Military Qualified 
Series 8 (3S0 ) or Series 9 (30 0 ) 

For other angles of throw; 3 to 6 poles per deck; 4 thru 12 decks; 
industrial quality, PC mountable, sealed styles, contact factory. 

TWO POLES PER DECK 

SERIES 9M30 SERIES 8M 36 AND 9M 30 S9~I:i 
Number Number of Positions 

10 11 12 of Decks 2 3 4 5 6 

$10.60 $10.75 $10.90 1 $10.20 $10.50 $10.80 $11.10 $11.40 
13.70 14.00 14.30 2 12.90 13.50 14.10 14.70 15.30 
1S.8D 17.25 17.70 3 15.60 lS.50 17.40 18.30 19.20 

QUANTITY DISCOUNTS APPLY. For example 100 pieces of one part number carry a 50% discount from list price shown. 

GRAYHILL, INC. • 569 Hillgrove Avenue, LaGrange, Illinois 60525 • (312) 354-1040 • TWX 910-683-1850 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2·1065 
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~ZA;lIe ROTARY SWITCHES 

24 POSITIONS/POLE 

RATING: 
Life Expectancy: 

" Co 

~.25 
-.20 
1:.15 
~ .10 

1.281 ±.010 

Voltage 30 VDC 
Inductive 

(250 Millihenries) 

-+-<-+-........ __ --..-<->-<-8.054 _____ ........... 

10 25 50 10 25 50 Cyc Ie X 1,000 Cycle X 1,000 
Switch rating for break before make contacts. 
Curve data based on test data conducted at sea level, 25°C, and 68% 
relative humidity. 
Cycle equals 360° rotation and return. 
Cycling rate is 10 cycles per minute. 
Life limiting or failure criteria for these curves are: 
Contact Resistance: 50 milliohms maximum (15 milliohms initially). 
Insulation Resistance: 10,000 megohms minimum between mutually 

insulated parts. (50,000 megohms initially.) 
Voltage Breakdown: 500 VAC minimum b~tween m~tually insulated parts. 
These switches will carry 4 amperes with a maximum contact temper
ature rise of 20°C. 

ORDERING INFORMATION AND PRICES: 
How to determine part number: Suff!x "e" or "F" is re9uired f~r a corl!
plete part number when ordering single polel deck sWitches with maxI
mum number of positions. Samle part number for a 2 deck, 1 polel deck, 
24 position, Style M, 15° angle of throw, non-shorting contact switch 
without stops: 

OTHER SWITCH TYPES 

ISOLATED POSITION ROTARY SWITCHES 
Isolated position(s) require Push-to-Turn or Pull-to-Turn action to 
rotate shaft. 

SPRING RETURN ROTARY SWITCHES 
Momentary position(s) included within switch's normal rotation. 

KEYLOCK ROTARY SWITCHES 
Switch rotation can only be accomplished with the proper key. 

CONCENTRIC ROTARY SWITCHES 
Shaft within a shaft permits two separate rotary switches in the same 
panel space. 

i± 
.250 -.J 

± .020 I 

.437 

of position 
No. one. Integral assembly nut. Do not remove. 

%-32 NEF-2A Thread. 

General Description 

~ 
Number of Decks (1 thru 3) 
Number of Poles per Deck (1 or 2) 11 ,"mO" " ~.;,;'" .. " "" Type of Contacts -.rr N = Non-shorting, S = Shorting r stop Arrangement, Single Pole per Deck 

Maximum Positions (See Note) 

53 M 15 -02 -1 - 24 N - C TLT". _____ Angle of Throw 
Style -- M = Military Style 
Series 

For other angles of throw; 3 to 12 poles per deck; 4 thru 12 decksj 
military qualified, sealed styles, contact factory. 

SERIES 53 LIST PRICES 

Polesl Deck and Positionsl Pole 
No. of Decks Dim. 1 2 

A (2·24) (2-12) 

1 .916 $14.40 $15.25 
2 1.249 20.40 22.10 
3 1.582 26.40 28.95 

ALL PRICES SUBJECT TO QUANTITY DISCOUNT. For example, quantities of 
100 switches ofa single part number are discounted 50% from the 
above prices. 
DISCOUNTS AND PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 

ADD-A-POT ROTARY SWITCHES 
Concentric shafts with center shaft free to drive pot to be mounted 
at rear of rotary section. 

YOUR OWN CATALOG 
For FREE complete Engineering Catalog, which includes dirl!ensions, 
ratings, materials and finishes, ~ircuitry, operating fea~ures, prices. and 
discounts as well as other sWitch features, accessories and optional 
modifications - contact 

§raz~;// 
569 Hillgrove Avenue • P.O. Box 373 
LaGrange, Illinois 60525 
Area Code 312, Phone 354·1040 
TWX: 910-683-1850 

"GRAYHILL ... the Difference Between Excellent and Adequate" 

Vol.201066 CATALOG PAGES: (Vol.1°301 to.1 0972) (Vo1.20301 to 201196) (VDI.30301 to 301420) eem/1973 



In d u s t r Ie s 

P.O. BOX 45381 • S.E. STATION 
(918) 663-0110 

TULSA. OKLAHOMA 74145 
TWX 910-845-2129 

MINIATURE SPST (Form A) 

CA-jr 
(§ D I 

, 1.97" +.03 
Hathaway Part No. 

Gold Rhodium A B 
68262 330-0007 .800 x .090 Inches Max. ---,-- --
59128 65375 .800 x .135 Inches Max. ------
59636 64668 .850 x .106 Inches Max. 

Standard Magnet: PIN 62139 

INTERMEDIATE SPST NO (Form A) 
t:--1.l5" MAX'~I MAX. 

I ~ 'f) 
'2.25" ±.05 ~ 

HATHAWAY PART NUMBER 66982 ' 
Standard Magnet: PIN 61007 

ELECTRICAL & ENVIRONMENTAL CHARACTERISTICS 
OPERATING TEMPERATURE RANGE (ALL SWITCHES): -65'C TO +150OC 

, I 

Max. DC Current Initial Contact 
Characteristic Switching Carry Only Resistancet 

Unit Amperes, Watts Amperes 
Milliohms, 

Max. 

Miniature SPST I Gold .l25A,4W 1.5 200 
(Form A) I Rhodium 1.0A, lOW 1.5 
Intermediate SPST (Form A) 2.0A,25W 3.0 100 
Subminiature SPST (Form A) .l25A,2W 1.0 200 
Miniature SPOT (Form C) .125A,2W 1.0 200 

+ Measured With 10 rnA doc thru contact 
Note 1 - "A" Designates: Meets MIL-STD-202C, Method 204A, 

Test Condition A. (lOG, 10-500 Hz) 

GENERAL CHARACTERISTICS 
TERMINAL FINISH (ALL SWITCHES): TIN PLATE 

Terminal Cross Pull-In Drop Out 
Section Ampere-Turns Ampere-Turns 

Inches Max. (AT) Standard (AT) % of Pull-In 

Miniature SPST (Form A) .028" x .018" 
Rhodium 30 to 95% 

41 ±14 ------
Gold 30 to 75 % 

Intermediate SPST (Form A) .045" x .025" 65 -+-15 30 to 75% 
Subminiature SPST (Form A) .028" x .018" 30 +10 30 to 75% 
Miniature SPST (Form C) ,028" x .018" 41 +14 10% Min. 

ORDER BY HATHAWAY PART NUMBER 

SEC. 5100 • SWITCHES/ FUSES/ PROTECTIVE DEVICES 

DRIREED SWITCHES 
SUB MINIATURE SPST (Form A) 

t:::::.500" MAX'~--.fA DIA. 

I - .. 

r t IF' ~ 
-1.97" +.03 =T .. I 

Hathaway Part No. 
Gold I Rhodium A (Max.) 

.090" 
63300 I 0330005 .106" 

Standard Magnet: 
PIN 62139 0330001 I 0330015 

MINIATURE SPDT (Form C) 
NORMALLY "CLOSEIl." NORMALLY "OPEN" 

I f= .800" MAX. ::I __ ~e" MAX./ 

,=:f:;:~\=( ~ )f======'-~ 
I , COMMON 1.98" ±.03 --~-1 

HATHAWAY PART NUMBER 64068 standard Magnet: PIN 62139 

Dielectric Insulation 
Strength Resistance Operate Time Release Time Shock 

Milliseconds Milliseconds 
Volts, Megohms, Min. Max. Max. G Duration 

60 Hz RMS @ 85'C (Inc_ Bounce) (Inc. Bounce) of 11 -+-1 ms 
250 10,000 1.0 0.5 50 

(P /N0330022-
600 VDC) 

350 10,000 1.5 0.5 35 

200 5000 1.0 0.5 50 
200 500 1.0 1.5 35 

"8" Designates: Meets MIL-STO-202C, Method 204A, 
Test Condition 8. (l5G, 10-2000 Hz) 

Vibration 

See Note 
1 

8 

A 
8 
8 

• MEASURED in a coil of 10,000 turns of #48 AWG magnet wire with a 
length of .76 ±.01 and an ID of .170 maximum. 

" MISS LEVEL is defined as a contact resistance greater than specified for 
any closure, or failure to open after any closure. 

". FAILURE is defined as five (5) or more misses in 100,000 consecutive 
operations, 

H" MEASURED in a coil of 10.000 turns of #41 AWG magnet wire with a 
length of 1.03 ±.01 and an 10 of ,210 maximum, 

This page includes only a portion of our Drireed Switch Line_ For switches with other characteristics (size, configuration, rating) contact the factory. 

HATHAWAY KEYBOARD SWITCHES • High reliability at low cost 

• Space-saving compact design 
• Unique Drireed design eliminates switch 

interference 

• Positive touch action with no teasing 

• Operating force between 50 to 60 grams 

• Operate in any mounting plane 

• Interlocking case design for mounting 
rigidity 

Hathaway's Drireed Keyboard Switches are avail
able singly or mounted on PC boards ready for 
installation. Contact your Hathaway Representa
tive for complete specifications. He's listed in the 
yellow section. 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vo1.2·1067 
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,c op,££o s", 

t~'C~ 
~7;,~E M A IIIMIIII.I_: 

LAKE AND GROVE STREETS 

LAKE MILLS, WISCONSIN 53551 
Phone Sales: 414/648·2361 ° TWX: 910·260·3740 

o('\ .... 'I\b°:::J 
------------------------- <f,,~o S'A.rTC~ t'l~ -------------------

MMRR·2 
MINI·2 
MTRR·2 
MORR-4 
MSRR·2 
MSRR·2CO 
MSRR-2WO 
MRR·2 
MRR-5 
SRR-2 
ORG-2 
ORR-J 
ORS-2 
DRR-5 
DRT-5 

Vol.201068 CATALOG PAGES: (Vol.1°301 to 1·972) (Vol.20301 to 2·1196) (VoI.3·301 to 301420) eem/1973 



SEC. 5100 • SWITCHES/ FUSES/ PROTECTIVE DEVICES 

LAKE AND GROVE STREETS 
LAKE MILLS, WISCONSIN 53551 
PHONE: (414) 648-2361 TWX: 910-260-3740 

Hamlin now offers the extreme reliability and long life associated with magnetic reed switches in 
our family of temperature sensing reed switches and reed proximity switches. All models listed 
are available from stock for immediate delivery. Please consult your local HAMLIN representative 
or distributor for more information. 

REED PROXIMITY SWITCHES 
These reed proximity switches offer all the advantages of magnetic reed 
switches and come packaged ready for mounting. Epoxy packaging and 
Teflon coated wires resist solvents, acids and salts. These sensors are com
pletely safe for use in hazardous environments and the shock and vibration 
characteristics are comparable with that of the basic reed switch. 

FORM A AND C MODELS - For AC or DC Operation 

Contact Contact Switchin,: Current Breakdown EACH 
Arrangement Rating Max. Voltage MID. Rating Max. Voltage Max. 1·24 25·49 So.~4;· 100.249 

SPST-FormA 10 watts 500 VOC .• 500 amp 400 V $3.75 $3.40 $3.00 $2.60 

SPOT-Form C 3 watts 28VOC .250 amp 200 V 7.75 7.00 6.20 5.35 

FORM A - 1 Y2 Amp Reed/Triac Combination - AC only 

Contact Current Voltage Blocking EACH 
Arrangement Rating Max. Rating Voltage 1·24 25-49 50-99 100-249 

SPST-Form A 1.5 amps* l20-24OVAC 
50-60 Hz 

400 V peak $7.751 $7.00 I $6.20 I $5.35 

.. 'At 25°C-peak smgle cycle surge (non-repet,t,ve)-15 amps 

MAGNETIC ACTUATOR - For Form A and C Models 

Differential Release Distance 

to %//* Va// to V4//* 1{,// to 1~,//* 

'Head-On Mode 

FERROUS OPERATED FORM B - 1Y2 Amp Reed/Triac Combination.,.... AC Only 
Contact Current Voltage Blocking 

Arrangement Rating Max. * Rating Voltage EACH 

120-240 VAC 1-24 25-49 50-99 100-249 
SPST-Form B 1.5 amps 50-60 Hz 400 V peak !ji~./!> I !ji~.!>U I :ji9.25 I $8.50 

*At 25°C peak smgle cycle surge (non·repetitive) 15 amps 

TEMPERATURE SENSING REED SWITCHES-

SPDT 
FORM C 

L. 1.235" x .250" 
Wt. 1.6 grams 

Hamlin temperature sensing reed switches feature automatic resetting, high 
repeatability, compact size and very long life. Hermetically sealed, safe for 
use in hazardous environments. Reed switch dependability permits millions 
of cycles. Standard units from -20°C to +120°Cj specials up to 300°C. 
Applications include temperature sensing in air, liquids, semi-solids, or 
solids or anywhere that temperature control is needed. 

AVAILABLE IN SPST FORM A AND B OR SPDT FORM C 
EACH 

Contact Contact Voltage Current (Amps) .. Toler- Reset 
··50.99 100· 

Arrangement Rating A.C. D.C. Carry Break Make ance Differential 1-24 25·49 249 
SPST-Form A (NO) lOW 12VA 120 max. 100 max. 2max. 1 max. .500 max. ±5°C 10°C max. 2.45 $2.20 $2.00 $1.70 

SPST-Form B (NC) lOW l2VA l20max. 100 max. 1 max. 1 max. .506rnax. ±5OC 10°C max. 2.10 1.90 1.70 1.43 

SPOT-Form C 3W 3VA 24 max. 28 max. 1 max. 1 max • . 250 max. ±5°C 10°C max. 5.65 5.101 4.55 3.90 

CALL TOLL FREE for the name and number of your nearest HAMLIN sales representative or distributor. 
FOR CURRENT SOURCE DATA CALL TOLL-FREE 800·645-9~00 (IN N. Y. STATE CALL COLLECT (516) 294-0990) 

eem/1973 See YELLOW SECTION for Vol.2·1069 
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HEiNEMANN 
HYDRAULIC-MAGNETIC CIRCUIT BREAKERS 

E-FRAME SERIES AMI SERIES JA SERIES JL SERIES Je 

Heinemann breakers offer almost unlimited 
options: integral or fractional ratings from 10 
milliamp to' 100 amp, and in steps to 225 amp; 
single and multi pole models; breakers for 60 or 
400 Hz AC, or DC service; breakers that meet 
Mil Specs; and models with special internal 
circuits like relay-trip and calibrating-tap for 
control functions. Hydraulic-magnetic actua
tion assures that ratings and trip points are 
unaffected by ambient temperature changes. 
A wide selection of time-delay characteristics 
permits close match of breaker to equipment 
requirements. Request the Heinemann Engi
neering Guide (Bulletin 202), or the Condensed 
Guide (303), or contact your Heinemann 
representative. Individual product bulletins 
listed below. 

E-FRAME: Smaller than other E-Frame breakers, 
competitively priced. Approx. 5~h x 2w x 
2 Ysd (2-pole). Available in I to 6 poles. 
SERIES AMI: I, 2, 3 poles. UL-component
recognized. Special circuits available. Approx. 
2.5h x 2.5d, .75w per pole. 
SERIES JA: Compact OEM breaker. Only 2.5 
oz/pole. I, 2, or 3 pole. Approx. 2h x 1.875d, 
.75w per pole. 
JA VARIANTS. Snap-In JB (I to 3 poles) installs 
in rectangular panel cutout without screws. JC 
(I to 3 poles-single-pole shown) has white or 
gray rocker handle. JD has round button for 
push-push operation. JE has moisture-sealed 
bat-type toggle for marine applications. Square 
pushbutton of JL (shown) lights in both "on" 
and "off" modes. 

CROWBAR 
IN A CIRCUIT
BREAKER 
PACKAGE 

SERIES JA/Q 

The newest Heinemann JA/Q Electronics 
Protector is nearly all-encompassing in its 
ability to prevent damage to solid-state 
components. In one standard Series JA 
package it provides: 
• transient/overvoltage crowbar protection, 

response time 500 nanoseconds; 
• electromechanical equipment disconnect 

(protection for the crowbar) in 10 milli
seconds; 

• normal overcurrent protection 
A thick-film hybrid SCR crowbar micro

circuit is packaged into the rear of a Series 
JA hydraulic-magnetic circuit breaker. A 
transient or overvoltage on the AC or DC 
supply line will cause the SCR to fire, 
placing a dead short across the load to 
common. The short opens the breaker, 
removing the equipment from the line. 
Current ratings 0.020 to 10 A (DC), firing 
voltages 4.5 to 50 V (DC). Dimensions 
2h x .75w x I.Sd. Bulletin 3371. 

CONDENSED QUIDE TO HEINEMANN CIRCUIT BREAKERS 

Type Series Bulletin Poles Maximum'" I nterru ptinf Current 
Voltages Cap. (amp (amp) 

240AC 5,000 0.01 to lDO 
E-Frame CF·3104 1,2,3,4,5,6 480AC 5,000 0.01 to 100 

240 AC (400-) 5,000 0.15 to 100 
125 DC 5,000 0.05 to 50 

PANEL 
MOUNTING EH·Frame 3441 2,3 480AC 15,000 0.5 to 100 

2 120/240 AC 10,000 125 to 200 
CJ 3111 

3 240AC 10.000 100 to 225 

GENERAL 1163 3412 1,2,3 250AC 5,000 0.01 to 100 
PURPOSE 125 DC 5,000 0.016 to 100 

AUXILIARY 0111 3201 1 250AC 1,500 0.01 to 50 

250AC 1,000 0.02 to 60 
AMl,2,3,4 AM-3306 1,2,3,4 250 AC (400-) 1,000 0.02 to 60 

AM 65 DC 1,000 0.02 to 60 
SERIES 250AC 1,500 0.01 to 70 

AMI000 3305 1,2,3 250 AC (400-) 1,500 0.15 to 65 
125 DC 2,000 0.015 to 100 

JA, JB, JC, 250AC 1,000 0.020 to 30 
MINIATURE J·3333 1,2,3 250 AC (400-) 1,000 0.100 to 30 JD,JE,JL 65 DC 1,000 0.020 to 20 

250AC 300 0.05 to 30 
SUBMINIATURE HE HE·3504 1,2,3 250 AC (400-) 300 0.05 to 30 

50 DC 500 0.05 to 30 

*AC voltages are 60 Hz unless marked With (400-). 

TIME-DELAY AND OVERLOAD RELAYS 

Silic-O-Netic® overload relays: close-tolerance overload protection. Al
ways carry 100% of rated current, trip as low as 115% of load. Up to 70 
amp. Bulletin 5104. . 
Silic-O-Netic time-delay relays: dependable, economical, for delays from 
1A to 120 seconds. Five models: open or enclosed contacts, dust-proof 
covers, hermetic, or trip-indication. Continuous-duty coils, DPDT con
tacts eliminate slave circuits, reduce equipment costs. Bulletin 5006. 

STEPPING MOTORS 

Roto-Netic® stepping motors operate on a totally new principle: simple 
linear force (solenoid-actuated) converted to discrete rotary motion. 
Starting torque from 1.4 to 25 oz-in. with avg. power consumption less 
than 12 watts. Eight, ten, or twelve steps per shaft revolution with no 
cumulative error. Minimum life iO million steps, typical life 30 million 
steps. Priced substantially below motors of comparable performance. 
Bulletin 702. 

~ HEINEMANN ELECTRIC COMPANY 2636 Brunswick Pike, Trenton, N.J. 08602 
5630 
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vacuum contactors 
INTRODUCTION: Vacuum contactors offer the most 
reliable means available to control large amounts of 
power at high voltage. Units designed for dc, power 
frequency, and rf currents are available in voltage 
ratings to 50 kv and current ratings to 900 

of motors, switching in induction heating and mining 
equipment, tap changing in rf systems, and fault 

amperes continuous. 

ADVANTAGES: The advantages of this type of unit 
include a high voltage capability, small physical size, 
high speed quiet operation, long life with minimum 
maintenance, 11Gu-exposed high voltage arcs, and low 
stable internal losses. 

APPLICA nONS: Contactor applications include 
primary control of power supplies, industrial control 

protection of transmitters. 

Alternating and Direct Current Contactors- For industrial control applications. 

RP1 01 F4903021 B20 50 30 200 rol/A 300 N/A N/O 115 
RP1 01 F4904021 B20 DC (10 A Max.) N/C 60 Hz 

RP1 01 F4302026B20 50 30 200 N/A 300 N/A N/O 100 
RP1 01 F4304026B20 DC (10 A Max.) N/C DC 

RP103 F4903021 820 50 30 200 2000 N/A 50 N/O 115 
RP10JF4904021820 RMS KAmps N/C 60 Hz 

RP10J F4302026020 50 30 200 2000 N/A 50 N/O 100 
RMS KAmps 

RP901 K490J021 B30 70 50 400 N/A 500 N/A N/O 115 
RP901 K4904021 B30 DC (10 A Max.) N/C 60 Hz 

RP901 K4601 026B30 70 50 400 N/A 500 N/A N/O 100 
RP901 K4602026B30 DC (10 A Max.) N/C DC 

RP900K4903021 B30 70 50 400 4000 N/A 100 N/O 115 
RP900K4904021030 RMS at 13 KV RMS KAmps N/C 60 Hz 

RP900K4601026B30 70 50 400 4000 N/A 100 N/O 100 
RP900K4602026B30 RMS at 13 KV RMS KAmps N/C DC 

High Voltage RF Contactors- For high power rf load control. 

RP233X4513004MOO 25 35 .0005 2 25 N/O 17 Ms. 

RF2084319D31 GOO 25 200 .0001 10 2.5 latch- 7 Sec. 
ing 

75 Ms. .7 .09 10 100 N/A 
VDC 

7 Sec. N/A N/A N/A 115 .11A 
VAC 

3 Ibs. 

Sibs. 
6 oz. 

RF Contactor 

60 50 

75 17 
55 42 

60 50 

75 17 

60 50 

34 11 
27 17 

60 50 

34 11 
27 17 

1 X 10' 

1 X 10' 

Three Pole Vacuum Contactors- For three-phase and multi-pole power control applications. 

RP151 84541 X44R20 

RP154B4549X41TXO (60 Hz) 
RP154B4549X4KTXO (50 Hz) 

600 

1500 

250 

300 

3000 1 x 10' 

3000 1 x 10' 

26.5 
VOC 

115 
VAC 

2.8 .4 

22.0 1.9 

Less than 
1 Cycle 

Less than 
2 Cycles 

2 SPOT 
230 VAC/10 A 

4 SPOT 
230 VAC/5 A 

AC or DC Contactor 

83/. 

83/4 

83/. 

83/. 

15 

15 

15 

15 

Form C 
230/7 

Form C 
230/7 

16.lbs. 

25 Ibs. 

FOR CURRENT SOURCE DATA CALL TOLL-FREE 800-645-9200 (IN N. Y. STATE CALL COLLECT (516) 294-0990) 

ITT WRITE FOR CATALOG E1J203A 

970 McLaughlin Ave •• San Jose, Calif. 95116 ...JENNINGS Telephone: (408)292-4025 • TWX: 910-338-0159 

DIVISION OF INTEI=INATIONAL TELEPHONE AND TELEGRAPH CORPORATION 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2·1071 



Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

JENNINGS SWITCHES 
INDUSTRIAL PRODUCTS ITT 970 McLAUGHLIN AVENUE, SAN JOSE, CALIFORNIA 95116 
PHONE: (408) 292-4025 TWX: 910-338-0159, TELEX: 34-6311 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645·9200 (IN N_ y, STATE CALL COLLECT (516) 294·0990) 

P.C. ROTARY SWITCH TYPE JSR-325 

JSR-325 is a miniature, low profile rotary switch specifically designed for printed 
circuit application. Completely enclosed sections insure uniformly low contact 
resistance below 30 milliohms for non-shorting contacts. Current rating 50 
milliamps switching max. 2 amps max. carry, 60 volts or 3 walts max. All 12 
spring loaded, silver bridging contacts insure 50,000 cycle life. Double ball 30° 
detent, and angle of throw mechanism. Up to five sliding switch sections per 
switch offer maximum flexibility. Twist tabs provide secure mounting to PC board. 
Shaft .125 inch diameter,l inch long. Temperature range -40°C to +500 C. (Other 
combinations are available directly from factory including shorting switches.) 

CATALOG NUMBER Number Poles Total Number Inner 
(All contacts of per No. of of Shaft LIST 
non-shorting) Sections Section Poles Positions Length PRICE 

JSR-325-30-1100NA 1 1 I Cont. rot 1.04 $6.70 
JSR-325-30-1112NA I 1 1 12 1.04 6.70 
JSR-325-30-1206NA 1 2 2 6 1.04 7.05 
JSR-325-30-1204NA I 3 3 4 1.04 7.40 
JSR-325-30-1403NA 1 4 4 3 .1.04 7.65 
JSR-325-30-1602NA 1 6 6 2 1.04 8.30 

JSR-325-30-2100NA 2 1 2 Cont. rot. 1.81 9.60 
JSR-325-30-2112NA 2 I 2 12 1.81 9.60 
JSR-325-30·2206NA 2 2 4 6 1.81 10.20 
JSR-325-30-2304NA 2 3 6 4 1.81 10.85 
JSR-325-30-2403NA 2 4 8 3 1.81 11.50 

JSR-325-30-3100NA 3 I 3 Cont. rot. 2.56 12.40 
JSR-325-30-3112NA 3 1 3 12 2.56 12.40 
JSR-325-30-3206NA 3 2 6 6 2.56 13.35 
JSR-325-30-3304NA 3 3 9 4 2.56 14.30 
JSR-325-30-3403NA 3 4 12 3 2.56 15.25 

JSR-325-30-4l00NA 4 1 4 Cont. rot. 3.50 15.25 
JSR-325-30-4112NA 4 I 4 12 3.50 15.25 
JSR-325-30-4206NA 4 2 8 6 3.50 16.55 
JSR-325-30-4304NA 4 3 12 4 3.50 17.80 
JSR-325-30-4403NA 4 4 16 3 3.50 19.00 

JSR-325-30-5100NA 5 1 5 Cont. rot. 4.05 18.10 
JSR-325-30-5112NA 5 1 5 12 4.05 18.10 
JSR-325-30-5206NA 5 2 10 6 4.05 19.70 
JSR-325-30-5304NA 5 3 15 4 4.05 21.25 
JSR-325-30-5403NA 5 4 20 3 4.05 23.60 

PoCo ROTARY SWITCH TYPE JSR 106 
MINIATURE -

The JSR-106 is a miniature, low pro
file PC rotary switch with up to three 
poles and up to six positions. De. 
signed with both PC and chassis 
mounting, the switch is available 
with up to five sliding soctions. Con
tact resistance is below 30 milli
ohms, current rating is 50 mi II iamps 
switching, 1.5 amps carry, 60 volts 
or 3 watts max. Open type bridging 
contacts gold flash for 50,000 cycle 
life. Double ball 30° detent angle. 
Standard shaft .156 inch diameter, 
1(2 inch length from chassis. Tem
perature range -40°C to + 50°C 
(other combinations available from 
factory include shorting contacts). 

TYPE JSR-106 continued 

CATALOG NUMBER Number Poles Total Number Inner 
(All contacts of per No. of of Shaft LIST 
non·shorting) Sections Section Poles Positions Length A PRICE 

JSR-106-30-1100NA I 1 I Cont. rot. .87 $6.30 
JSR-106-30-1106NA I 1 1 6 .87 6.30 
JSR-lOG-30-1203NA 1 2 2 3 .87 6.45 
JSR-106-30-1302NA I 3 3 2 .87 6.55 

JSR-106-30-2100NA 2 1 2 Cont. rot. 1.26 8.30 
JSR-106-30-2106NA 2 1 2 6 1.26 8.30 
JSR-106-30-2203NA 2 2 4 3 1.26 8.55 
JSR-I06-30-2302NA 2 3 6 2 1.26 8.85 

JSR-I06-30-3100NA 3 1 3 Cont. rot. 1.65 10.30 
JSR-I06-30-3106NA 3 1 3 6 1.65 10.30 
JSR-I06-30-3203NA 3 2 6 3 1.65 10.75 
JSR-I06-30·3302NA 3 3 9 2 1.65 11.10 

JSR-106-30-4100NA 4 1 4 Cant. rot. 2.04 12.35 
JSR-106-30-4106NA 4 1 4 6 2.04 12.35 
JSR-106-30-4203NA 4 2 8 3 2.04 12.85 
JSR-I06-30-4302NA 4 3 12 2 2.04 13.30 

JSR-106-30-5100NA 5 1 5 Cont. rot. 2.43 14.55 
JSR-106-30-5106NA 5 1 5 6 2.43 14.55 
JSR-106-30-5203NA 5 2 10 3 2.43 15.00 
JSR-106-30-5302NA 5 3 15 2 2.43 15.60 

ROTARY SWITCH TYPE JSR-170 

L.71~1 
CATALOG NUMBER No. of Poles 

JSR-170-30-1100NA 1 
JSR-170-30-1112NA 1 
JSR-170-30-1206NA 2 
JSR-170·30-1304NA 3 
JSR-170-30-1403NA 4 
JSR-170-30-1602NA 6 

Built in accordance with MIL-S-
3786 for resistance to vibration to 
a level greater than lOG, this 
switch is suitable for switching 
very low signal voltages or current 
up to 2 amperes at 30 Volts AC/DC 
for over 20,000 cycles. Insulation 
resistance of the ceramic wafer 
between contacts is greater than 
2xlO" ohms. Carry current 2.5 amp. 
Solid silver movable contacts, each 
pressured by a long life coil spring, 
insure uniformly low contact re
sistance. Positive· 30° snap action 
detenting provides accurate posi
tioning through its life. 

No. of Pos. PRICE 

Cant. Rot. $4.60 
12 4.60 

6 4.75 
4 5.05 
3 5.20 
2 5.50 

TRACK SWITCH TYPE J RT A 

Contact 
CATALOG Button Arrange- Rating 
NUMBER Color ment (amps) 

JRTA-I001W White I Form A 1.5 
JRTA-1001R Red (SPST) 1.5 
JRTA-1001Y Yellow 1.5 
JRTA-1001G Green 1.5 
JRTA-100IB Blue 1.5 

This switch is designed to mount 
directly on a conductive track on a 
printed circuit board. The wafer 
thin design avoids distortion of the 
circuit layout when sWitches are 
mounted side-by-side. Bifurcated 
contacts insure low contact resist
ance in the range of 10 milliohm. 
Plastic body with white slide but
ton standard. Red, yellow, green, 
and blue slide buttons also a.vail
able. Temperature range -40°C to 
+500 C. 

Contact 
Life Resistance Contact LIST 

(ops.) (ohms) Material PRICE 

10,000 0.010 Gold $.65 
10,000 0.010 .over .65 
10,000 0.010 Silver .65 
10,000 0.010 .65 
10,000 0.010 .65 

Vo1.2·1072 CATALOG PAGES: (Vol.1·301 to 1·972) ('101.2·301 to 2·1196) (Vol.3·301 to 3·1420) eem/1973 



ITT 
SEC. 5100 • SWITCHES/ FUSES/ PROTECTIVE DEVICES 

JENNINGS 
INDUSTRIAL PRODUCTS 
970 McLAUGHLIN AVENUE, SAN JOSE, CALIFORNIA 95116 
PHONE: (408) 292-4025 TWX: 910-338-0159, TELEX: 34·6311 

SWITCHES 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645·9200 (IN N. Y. STATE CALL COLLECT (516) 294·0990) 

PROGRAMMED TYPE JAEP 
4 PDT SWITCH 

10 COUNTS/ 
DC or AC ACTUATED TYPE JKAA 

CATALOG Contact Program 
NUMBER Material Position 1 

1 ,/ 
JAEP·3750A Ag/Pd " 31 

2 2---... , 

,C 

3 ,/ 
'I 
31 

JAEP·3770G Au/Ag 4 2~_ 

;C 

JAEP·3752A Ag/Pd 

JAEp·3772G Au/Ag 4 

Hand or mechanical actuated printed 
circuit switch. Ideal for changing 
programs on boards. Switches may 
be mounted side by side and up to 
three coupled to common shafting. 
Twin contacts rated 50 VA, 1 amp 
max. switching load. 100 volts max. 
Life greater than 5x105 ops. lOG 
vibration resistance. 100°C max. 
ambient. 

Two standard programs available 
with 3600 rotation. 1) all contacts 
off·on·off-on. 2) Every 900 turn mo· 
mentarily on. 1, 2,3,4. 

Output Contacts 
2 3 4 PRICE 

,Y 8Y " J 
$2.30 

'I 71 WI 
61 91 "I 

5-~ 8-__ " 
11~ ~ if' 

5Y BY " J 
41 71 '0' 
6 9 1:2i 

3.10 
5·-~ 

8-- ___ , 

41' 7t 

2.30 

3.10 

DETENT IN KNOB J-MIKE 

CATALOG NUMBER 

J·MIKE·l 

A complete detenting mechanism 
bui It into a knob. For designers reo 
qUiring to reduce space directly 
behind control panels. Knob contains 
click detent mechanism for 1 through 
12 positions. 30 degree throw. Sup· 
plied ready for using in positions 
2, 4, 5, 7, 8, 10, 11 and 12 as stops. 
Accessory ring available when 3, 6 
and 9 positions are desired. With 
J·MIKE all click torque is contained 
in the knob and click assembly and 
is not transmitted along the shaft to 
contacts or potentiometer. 300 de· 
tent, 10 to 20 in·oz torque. Adjust· 
able stops, 0.125 shaft diameter. 
Mounted by hexagonal nut or locking 
spring. 

PRICE 

$2.65 

CATALOG 
NUMBER 

JKAA-1036 
JKAA-1040 
JKAA·1044 
J KAA· 1048 

JKAA·I037 
JKAA·1041 
JKAA·1045 
JKAA·1049 

JKAS·1000 

JKAS·lOOl 

Nominal CQil Power 
Volts Ohms Walts 

12 DC 9 12 to 19.5 
24 DC 37 pulsed 
48 DC 96 power 
60 DC 145 

12 DC 9 12 to 19.5 
24 DC 37 pulsed 
48 DC 96 power 
60 DC 145 

A DC or 1/2 wave AC operate<l 
counting and storing relay rated 
.3 amps @ 30 VDC or 10 W resis
tive max. Its compact size, and 
telephone system reliability render 
it invaluable for appl ications such 
as machine tool control, sending 
and packaging systems, traffic con
trol, etc. Mount to either chassis 
or by bar or plug into socket. 
Transparent dust cover standard. 
10 normally open (Form A) indio 
vidually operated counting can· 
tacts plus one set of auxiliary can· 
tacts in choice of Form A or B. The 
contacts are electrically insulated 
from each other and therfore can 
be used to control different cir· 
cuits. Counts on each pulse to coil. 
Reset coil erases count anytime 
desired. Long I ife is assured as 
there is effectively no mechanical 
wear. Temperature range -lOoC 
to +50 0 C. Weight 17.5 oz. 

CONTACT 
Arrangement! Rating LIST 

material (amps) PRICE 

10 Form A 200 rnA $25.60 
+ 1 aux. 200 rnA 25.6.0 
break 200 rnA 25.60 

25.60 

10 Form A 200 rnA 25.60 
+ 1 aux. 200 rnA 25.60 
make 200 rnA 25.60 

25.60 

Mounting kit (necessary when mounting 1.10 
directly to any magnetic material) 

Socket with accessories 5.60 

MINIATURE ROTARY TYPE JSZVPL 
PC SWITCHES 

4mm 

I 
1.2/1 

1-

NEW standard miniature PRINTED CIRCUIT rotary switches with 10 positions 
12 positions, shorting or non·shorting, 36 degree or 30 degree detent up to 
3 poles max (360 ) and 4 poles max (3(}O) Single section shown but multi·sections 
available as required (add $1.95 per each added section). Detent available with 
adjustable stop contacts rated 1 amp/150 Volts. 

1 Pole, 10 Position '160 Throw Non·Shorting $4.55 
1 Pole, 12 Position 300 Throw Non·Shorting 4.55 

eem/1973 See YELLOW SECTION for Local Sales and Oistributors' Offices Vo1.2·1073 



Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

JENNINGS SWITCHES 
INDUSTRIAL PRODUCTS ITT 970 McLAUGHLIN AVENUE, SAN JOSE, CALIFORNIA 95116 
PHONE: (408) 292-4025 TWX: 910-338-0159, TELEX: 34-6311 

FOR CURRENT SOURCE DATA CALL TOLL-FREE 800-645-9200 (IN N_ Y_ STATE CALL COLLECT (516) 294-0990) 

SUB-MINIATURE 
ROTARY KNOB SWITCHES TYPE JRBP 

JRBP 12ADP 

.241 . .---Q.9if 
10.1 ±o.li 

"'iQAif--l-

FITTED ON PC BOARD 

NEW sub-miniature PRINTED CIRCUIT rotary knob switches designed for 
PC boards both axial and radial design. Detent and contacts in a single 
knob up to 6 poles, and 2 to 12 positions. Various styles available 
including thumbwheel, coin slot, concentric and added section
check factory. 

Type JRBP 12M-I012N 
Type JRBP 12AD-I012N 
Type JRBP 12ADP-I012N 

1 Pole, 12 Position 

1 Pole, 12 Position 
1 Pole, 12 Position 

$2.50 
1.25 

3.25 

MINIATURE 
SLIDE SWITCHES TYPE JSCL 

.36/1 

NEW miniature slide switches. Vertical button standard (horizontal button 
available), contacts 5 amps carry, 0.1 amps switched, 120/240 VAC, 
0.2 inch pin spacing, PC or solder terminal (specify). 

Type JSCL 12V-IX12 
Type JSCL 6V-IX6 

1 Pole, 12 Position 

1 Pole, 6 Position 
$3.00 

3.50 

SUB-MINIATURE 
SLIDE SWITCHES TYPE JS-50 

JS50MT JS50MP JS50M 

NEW subminiature slide switch, either single or double pole double throw 
PC or solder lug terminals. Carry 1 amp on contacts or switch max. 
0.3 amp, 2.5 watts to 500 VDC or AC. Also available w/ spring return_ 

Type JSSOM (Solder Lug) Single Pole $.35 
Type JS51M (Solder Lug) Double Pole .45 
Type JS50MP (Pri nted Circuit Pins) Single Pole .35 
Type JSSIMP I (Printed Circuit Pins) Double Pole .45 

KEY BOARD I 
PUSH BUTTONS TYPE JTFB 

JTFB 

NEW small momentary touch button or push on/ push off type. Both for 
keyboards. Either 2 pole normally open or 2PDT. Both designed for PC 
board with operating pressure approx. 130 grams (perfect for human 
factor!. Contacts rated 20 mA at 24 VDC. Life 5 million for FB and 
100 K for FB-ID. Standard color button light grey (others available!. 

Type JTFB-2NO 
Type JTFB-ID-2NO 
Type JTFB-2RT 
Type JTFB-lO-2RT 

Momentary 
Latching 
Momentary 
Latching 

2 Pole NO 
2 Pole NO 
2PDT 
2PDT 

$1.00 
1.30 
1.15 
1.45 

MINIATURE MODULE TYPE JTFR 
PUSHBUTTON 

NEW miniature keyboard pushbutton WITH REED CONTACT. Momentary 
action single pole - normally open reed rated for 10 watts switching. Life 
expectancy of 107 operations. Button travel 0.120" with progressive 
operating pressure (0.4 - 0.8 newton). Standard button color dark grey, 
other colors available. Mounting on 1J{/ centers thru 0.610 inch dia. hole. 

Type JTFR-OIG $2.70 
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SEC. 5100 • SWITCHES/ FUSES/ PROTECTIVE DEVICES 

JENNINGS SWITCHES 
INDUSTRIAL PRODUCTS ITT 970 McLAUGHLIN AVENUE, SAN JOSE, CALIFORNIA 95116 
PHONE: (408) 292·4025 TWX: 910·338·0159, TELEX: 34·6311 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645·9200 (IN N. Y. STATE CALL COLLECT (516) 294·09901 

9.2 

~ < . 
@12y/ 

@) Standard 

Standard 

lUF 88 

~ 
M 

CHASSIS MOUNT 
JTJXD 

'2.6 

PUSHBUTTON SWITCHES TYPE JT J 
o 

MINIATURE style pushbutton switches, with patented contact style which 
results in extremely long life and reliability. Also modules are designed 
with solder lug terminals on one side and PC pins on the other. Pins are 
0.20 inch grid spaced for flexibility of design. 
Standard center spacing is 0.5 inch or 0.4 inch. Also available is 0.6 inch 
centers and 0.8 inch centers. 

Number of Keys: 1· 13 for 0.5", 0.4", and 0.6" center. 
1·6 for 0.8 inch center. 

Panel mounting by 2 holes WI dia through front panel. 

Either shorting or non'shorting contacts. 

2POT 
4POT 
6POT 

JTJM 
JTJ 
JTJX 

Mounted· Price 
Per Station 

$ .75 
1.00 
1.20 

Threaded bushing available for single button (suffix D) adder $.70 ea. 

Mechanical functions (suffix): 
10 - push on, push off 
N - normal interlock 
R - release button 
FU - momentary contact 

$.30 adder 
.10 adder 
.80 adder 
.20 adder 

Illuminated buttons (suffix LUn includes lamp, socket and LUF88 button. 
Specify 12 or 24 VOC (standard color black), LUF (adder per station) $.40 

Standard buttons: No. 81 and 85 (0.5 in center) 

Colors: red, green, blue, black, white, pale grey, dark grey. 

Ask for detailed spec. sheets. 

$.10 ea. 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2·1075 



Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

I111 + I + I +1 11 T I + II_T_HU_M_BW_H_EE_L _SW_~~_~_Hi_~C_E_SS_O_RIE_S 
ONE OF THE PURDY GROUP OF COMPANIES 

FRONT PANEL SNAP-IN MOUNTING BACK PANEL SCREW MOUNTING 

Type M Type H 
Type P+PBY2.7 

Interchangeable with 
Industry !tin std •• 

• Thinnest thumbwheel switch 

• Easy front panel snap-In mounting 

• Featherweight rotary action 

• Solder, P.C.B. Pin, or connector termination 

• Unlimited choice of options and accessories 

• Back panel mounting 

• Featherweight rotary action 

• Two switches in one 

Minimum panel area (.395" per switch) 

With spacer retro fits .500" Industry 

standard switches 

• Large character readout • Solder, P.C.B. Pin, or connector termination 

• Over 250 codes to choose from • Unlimited codes, options and accessories 

SPECIFICATIONS 
Working Voltage: 0 to 50 V AC or VDC 
Switching Capacity: 0.1 amp at rated voltage 
Contact Resistance: 0.01 ohms maximum 
Insulation Resistance: WOK megohms minimum 
Dielectric Strength: 500 VAC rms at 250 C 
Housing: ABS polymlde plastic 

Type Size 

DIMENSIONS 

Circuit Board: NEMA Grade FR-3 
Contact Rotor: Precious metal alloy 

Contact Stator: .0003 Gold over Nickel 
Temperature Range: -400 C to +80· C 

Life: Exceeds 1 million detent operations 

Type Size 
M 
H 

.315" w. x 1.5" d. x 1.3" h. 

.394" w. x 1.5" d. x 1.3" h. 
P 
P+PBY2.7 

.3 4" w. x 1.5" d. x 1.22" h. 

.500" w. x 1.5" d. x 1.22" h. 

PRICE TABLE 
Inters witch Number Net Each, Lots of 

Descri ption Type M Type H Type P 1-49 58-99 

Rr~~t~~ag~~fci~' ) (0, 5) (0, 1) MBOOl HBOOl PBOOl 54.95 54.50 
MB010 HB010 PBOlO 3.30 3.00 

10 position BCD MB731 HB731 PB731 3.30 3.00 
10 position BCD complement only MBS61 HBS61 PBS61 3.30 3.00 
10 position BCD* MB731/L HB731/L PB731/L 3.85 3.30 
10 position BCD, true not true MB140 HB140 PB140 4.95 4.50 
10 position BCD with complement MB531 HB531 PB531 7.35 6.68 10 position BCD with complement* MB531/L HB531/L PB531/L 7.70 6.9 

ACCESSORIES 
Interswltch Number Net Each, Lots of 

Descri ption Type M Type H Type P 1-99 108-499 
Mounting Hardware (Assembled) MBW HBW PBW 51.80 51'10 Blank Spacer Module MBY HBY PBY • 0 .78 Spacer tor .500" P switch ·····MJiy·· .. · ··· .. H8y .. ···· PBY2.7 .3 .25 
Division Plates (Pair) .............. 1.00 .90 

*Long P.C.B. tor component mounting. 

Interswitch 
Number 

CU400215U 
CU400216U 
CU400217U 
CU400218U 
CU400354U 

CONNECTORS 

Description 
Solder lugs, with mtg. ears 
Wire wrap, with mtg. ears 
Solder lugs, without mtg. ears 
Wire wrap, without mtg. ears 
Printed circuit pins 

SPECIAL ORDER OPTIONS 

Net Ea. 
1-499 
$1.40 
1.40 
1.10 
1.40 
1.10 

Description Net Ea. 
Make-Before-Break Contacts Write 
Dial-Only Modules: Ten-position (0-9) only. for 

Seven Characters per Position: Double width modules I!~~~_ 
for multl·characters. . 

;;S::p=ec:;ia::iI;:'C"'o:::'li-:o:::re:::d:;:iC';::h:::a~ra:::ct"'e::-::r-s-: "'T""h-:'er:-:m---='al"'IY":'.-;:b-:'o"'n"'d':'"ed""""co::-;lc:'o::"re""d;-1 m:~~n 
Ink characters. priCing 

OPTIONS 

Interswltch 
Suffix Descrl ptlon 

A __ Limit stops 
B Blind slave 
D Decimal point (Hot stamp) 
G Decimal point illuminated (External 

source) 
R Decimal point illuminated (LED) 
H Illuminated dial readout 
L Long P.C.B. component mounting 
M Custom wheel marking 
P P.C.B. Pin mounting (BCD) 
1 ~~Wonwt~:~::~:~\,'b~~~k c~tf':i~~~r 2 
3 Red thumbwheeli white character 
4 Blue thumbwhee , white character 
5 White thumb wheel, black character 

.Prlced same as regular module. 
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108-499 
54.25 

2.85 
2.85 
2.85 
3.15 
4.25 
8.25 
6.55 

508-999 
51.25 

.50 

.22 

.80 

Net Ea. 
1-499 
$0.50 • 

.25 

.50 

3.00 
.75 
.50 
.50 
.50 
.50 
.50 
.50 
.50 
.50 
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SEC. 5100 • SWITCHES! FUSES/ i'ROTECTIVE DEVICES 

11 11+ H + HI I + HI_D_AT_A _MO_D_UL_ES_A_N~ __ A_TR_IX_B_OA_RD_S 
ONE OF THE PURDY GROUP OF COMPANIES 

DATA MODULES 

Small Input devIce compared to thumhwheel switches or matrIx 
boards that make It a very versatile device for test equipment, 
machIne tool controls and other programming applications. In
expensive and miniature coding device uses binary coding tech
niques. Data module consists of four miniature contact switches, 
four sUlcon diodes and a plastic housIng. The programming keys 
actuate the swItches when Inserted In the data module body. Keys 
wIth numerals 0 to 15 are available; I.e., a #3 key closes the 1 and 2 
lines, a #14 key closes the 2, 4 and 8 lines. Numerical characters 
are standard In 7mm (.276") height to offer a large numeric readout 
In the smallest possible area. Each switch has four output ter
minals and common. Data programming module Is a lowest
common denominator panel element for data entry. Wiping action 
set up during key Insertion ensures contact rellabUity. For quick, 
error-free programming of many characters at once, flexlble
plastic program-storing templates enable a complete set of keys 
to be Inserted or removed simultaneously. Switch body Is available 
with or without four Internally mounted IN 4148 silicon diodes. 
Data modules are designed to mount on a printed circuit board 
and protrude through a rectangular cutout In the front panel. 
Working Current: 1 amp max. Working Voltage: 50 V AC/DC 
max. Contact Resistance: 50 mllllohms. Temperature Rating: 
-20° to +70° C. Operating Life: 10,000 switching cycles min. 
Keys: Molded plastic with black numerals. Other colors and 
Inscriptions also available on special order. Codes: 8-4-2-1; Excess 

3; Aiken 2-4-2-1 or virtually any 4-hlt binary codc. Body Size: 
12mm (0 469") square x 22mrn (844") (not Including terminals) 

Net Ea., Lots 

10 x 10 x 4.5 
Program Board 

Interswitch 100-
Number Descri ption 1-99 499 

675-022-100 Without diodes, hcxldccilllal $2.60 $2.22 
675-022-150 Without diodes, 4PHT normally open 2.60 2.22 
675-022-200 Without diodes, hexidecimal with 4.60 3.94 

complement 
675-022-400 Without diodes, hexIdccimai 90° 

terminals 
2.80 2.40 

675-022-131 With dIodes anode to common, 
hexidecimal 

3.00 2.57 

675-022-141 WIth dIodes cathode to common, 
hexideclmal 

3.00 2.57 

675-022-431 675-022-131 but 90° termInals 3.20 2.74 
675-022-441 675-022-141 hut 90° terminals 3.20 2.74 
675-022-211 Hextdecimal but with complement 5.00 4.30 
675-043-190* Keys .18 .15 
* Add to part number, the key number (0 15) desIred, c.g., 675 
043-190-02 for number 2 marked on the face of the key. 

MATRIX PROGRAM BOARDS, PROGRAMMING PINS 

20 x 20 x 3 
Program Board 

MATRIX PR~GRAM BOARDS 

, d 
Programming Pins 

-

Most advanced,rellable and convenient device that Isfundamenta 1 bers. Each contact bar has a solder terminal at the rear of the 
to the programming of thousands of different kinds of Instruments, matrix. Board features gold plated beryU!um contact strips, gold-
computers, machines and control systems. Important application. plated terminals and an Imprinted panel. The front panel Is a 
advantages are design simplicity, programming ease and flexl- laminated board, composed of multiple layers of paper and 
bUlty, high area and volumetric denSity, visual presentation of phenolic resin. The top layer, covering the Imprinted paper foll, 
circuit linkages. Standard matrix boards are an array' of X and Y Is a transparbnt melamine resin. Current Rating (per contact 
coordinates that locate circuit Intersections. The horizontal con- bar): 10 amps for 6mm spacing; 5 amps for 3mm or 4.5mm 
tact bars, "rows", are mounted directly behind the panel and are spacing. Working Voltage: 220 V AC/DC max. Contact Resist-
Identified by letters; the vertical contact bars, "columns", are ance: 7 mllllohms with short circuit pins. Terminals: Solder lug. 
mounted beneath the horizontal bars and are Identified by num-

I nterswitch Size, Net Each, Lots of 
Number Descri ption * Marking Overall 1-9 10-24 25-49 50-99 

673-11-007-01 lOxlOx3 With 2.24" square $22.00 $20.00 $17.50 $16.50 
673-11-008-02 20x20x3 With 3.43" square 49.00 44.00 39.00 36.80 
676-11-086-02 10 x 10 x 4.5 With 2.76" square 24.00 22.00 19.00 18.00 
676-116-148-02t 10 x 10 x 4.5 With 2.28" square 25.00 23.00 19.80 18.70 
676-116-112-02 20 x 20 x 4.5 With 5.61" square 74.00 70.00 66.80 63.00 
674-11-806-02 15 x 15 x 6 With 5.20" square 54.00 49.00 43.00 38.50 
674-111-280-02 16 x 16 x 6 With 5.31" square 68.00 65.00 61.00 57.60 

*Rows x columns x spacing (in mm) between centers 0:1 holes. tSlmllar to 676-11-080-02, except without boarder and having pins for 
PC board mounting. 

PROGRAMMING PINS 
Standard elements for use with matrix program boards. Shorting Cable Plugs: One sided or two sided; convert the matrix board 
Pins: For direct connection between horizontal and vertical con- Into a diagnostic center by converting each hole Into a test pOint, 
tact bars. Stocked In black and red colored handles. Also avallable permitting connection of that Intersection to external trouble-
with sho.·ter handles In brown, yellow, green, blue, gray or white shooting equipment from the front 0:1 panel. Dual and Triple-
colors on special order. Diode Pins: Have a IN4148 fast switching Segment Shorting Pins. Programming Templates. 
rfel~~egl~g~st~;gnc~f~~~~r~~e~I~~~~~~darg f~~v:gle~,§~~~le~t~~ Write for pricing Information on Custom Accessories. 

Net Each, Lots of black and red colored handles with the diodes soldered anode-to
tip making the polarity from column (+) to row (-). Diode pins 
having oppOSite current direction, other color handles (specified 
above) or different diodes also avallable on special order. CUSTOM 
ACCESSORIES: Dummy Plugs: Insulated plugs used to connect 
forbidden Intersections. Plug-In-Lamps: Available In 6mm spac
Ing only. Connect 12-volt lamp between line and column when 

Interswitch 
Number* Deseri ption 1-249 256-999 

673-31-106-00 3mm or 4.5mm shorting pin $0.25 $0.20 
673-21-301-00 3mm or 4.5mm diode pin 1.50 1.20 
674-31-100-00 6mm shorting pin .40 .32 
674-21-301-00 6mm diode pin 1.25 1.00 

Inserted In any hole. Available In red, green and white colors and *Part numbers shown are with black handle, :lor red handle change 
indicate which equipment or circuit Is on, even from a distance. last two digits of part number to 02, e.g., 674-21-301-02; same price. 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2·1077 
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SEC. 5100' SWITCHES/FUSES/PROTECTIVE DEVICES 

PUSH BUTTON SWITCHES 
The Switch Used by Manufacturers of 

Home Entertainment Products and Test Equipment 

SERIES "F" - MINIATURE MODULAR PUSH-BUTTON SWITCHES 

FEATURES 

1. Individual coil spring loaded sliding contacts. 
2. Solder AND printed circuit terminals provided. 
3. Molded stand-ofts on printed circuit terminal side to 

hold switch parallel on PC board. 
4. Designed for compatibility with flo-soldering 

techniques. 
5. Completely enclos,ed switch housing protects internal 

contact area. 
6. Smooth slide action. terminal spacing is 0.157" 
7. Competitively priced. 
8. Modular design - 2PDT thru 10PDT. 
9. Switch plunger with sliding contacts removable from 

front without disturbing electrical connections. 
10. UL and CSA approved 4 amp 250 volt power switch 

available. 
11. TV rated power switches available TV3 thru TV5 -

SPST thru DPDT. 

SWITCH ASSEMBLY DIMENSIONS 
ALL DIMENSIONS SHOWN IN INCHES 

DIM.C 

SERIES 10 DIMENSION A 

(.394") DIMENSION B 
SERIES 12.5 DIMENSION A 

(.492") DIMENSION B 

SERIES 15 DIMENSION A 

~ ~ 
(.590") DIMENSION B 

SERIES 17.5 DIMENSION A 

(.689") DIMENSION B 

SERIES 20 DIMENSION A 
(.787") DIMENSION B 

1.181 

1.417 

1.280 

1.516 

1.378 

1.614 

1.476 

1.713 

1.575 
1.811 

1.575 

1.811 

1.712 

2.008 

1.968 

2.205 

2.165 

2.402 

2.362 
2.598 

PLUNGER SHOWN PARTIALLY REMOVED 
TO ILLUSTRATE SPRING LOADED SLIDING CONTACTS 

TECHNICAL OAT A 
Current & Voltage Ratings. 

Contact Resistance (max) 
after 25,000 cycles. 

Lifeti me Expectation 
Contact Material: 

. .............. 0.5A11 OOVAC 
0.2A1250VAC 

lA125VDC 

. .................. 6 - 20 mOhms 
....... 50,000 - 100,000 cycles 

Fixed contact surfaces ....... Silver coated .0002" 
Moving contact surfaces. . .silver coated .0004" 

Housing Material.. . ................ Fiberglas reinforced Nylon 
Plunger Material ...... Delrin 
Terminal Board Material.. . .Hard paper grade IV 
Contacts . . ... Non-Shorting ONLY 

NUMBER OF STATIONS 

4 10 11 12 13 14 15 

1.969 2.362 2.756 3.150 3.543 3.937 4.331 4.724 5.118 5.512 5.906 6.299 

2.206 2.598 2.992 3.386 3.780 4.173 4.567 4.961 5.354 5.748 6.142 6.536 

2.264 2.756 3.246 3.740 4,232 4.724 5.217 

2.500 2.992 3.484 3.976 4.468 4.961 5.453 
2.559 3.150 3.740 4.331 4.921 5.512 6.102 6.693 7.283 

2.795 3.386 3.976 4.567 5.157 5.748 6.339 6.929 7.520 

2.854 3.543 4.232 4.921 5.610 6.299 6.988 

3.091 3.780 4.468 5.157 5.846 6.535 7.224 

3.150 3.937 4.724 5.512 6.299 7.087 7.874 
3.386 4.173 4.961 5.748 6.535 7.323 8.110 

BUTTONS FOR "F" SERIES SWITCHES 

Dimensions 
in inches 

•"" " 

, : 

I,:~ , 

" ' 

lEE WELCOMES INQUIRIES ... DIMENSIONAL DRAWINGS AND QUOTES UPON REQUEST 
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Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

II!I!®E@ PUSH BUTTON SWITCHES 
The Switch Used by Manufacturers of 

Home Entertainment Products and Test Equipment 

SWITCHES WITH MECHANICAL REFLECTING INDICATOR BUTTONS 

MECHANICAL REFLECTING INDICATOR 

1. Works on the prinCiple of reflecting ambient light through a 
clear plastiC lens. 

2. Not sensitive to vibration or shock. Generates no heat and 
eliminates costly lamp replacement. 

3. Reflects more brightly as ambient light increases. Even in 
direct sunlight, where conventional lamps are hardly visible, 
the reflecting indicator button shines brightly. 

STANDARD BUTTON COLORS: Black, White, Grey, Chrome, Nickel. 
STANDARD INDICATOR COLORS: (Button Depressed) Green, Orange, Yellow, 

Blue. (Button Released) Same colors as standard button colors. 

SPECIAL COLORS: 25,000 pcs. minimum order. 

SERIES FA, ZF, AND FL ... are same as F series switches, except for buttons 
and mountings. 

r- 26•l , rrr 17 -i ' 
I 

1-- 27,8 --136i 
, 

r- -$ 
I 

2,5 Metric 

MOUNTING: Single hole .547" (14mm). 
FACE PLATE: Black, grey, or chrome. 
STANDARD BUTTON COLORS: Black. 
White, Grey. 
INDICATOR COLORS: (Button 
depressed) Green, Orange, Yellow. 

__ -29,1 ~--+----12,5-1 

1-----22,5 -- 5 i"'" ! 

~_,4__ -15[ " 
Metric 
Dimensions I 

Dimensions 
Metric 
Dimensions 

SERIES "FA105" 
REFLECTING RECTANGULAR 

BUTTON 

11 

SERIES "FA201" 
REFLECTING ROUND BUTTON 

Uses 1 Omm Round Indicating Button, for use 
on 12.5 chassis or larger. 

SERIES "ZF" 
REFLECTING ROUND BUTTON 
THREADED BUSHING MOUNT 

Uses 17,5 X 8mm Indicating Button, for use 
on standard 17.5mm chassis or larger. 

SERIES "FL" 
MINIATURE ILLUMINATED SWITCHES 

Series F switches can be illuminated simply by installing a snap-fit 
lampholder, a lamp, and an illuminated-type button, Only the basic 
front dimensions change, The only additional cost is the 
lampholder, bulb, and the illuminated button. 

Illuminated buttons are available with clear or colored front
mounted lens (yellow, red, green, light green, blue, grey, orange), 
with a white translucent insert behind. The button centerline is 
for .689" (17,5mm chassis). Lamps are replaceable from front. 
Uses Albrecht Lamp type: (A-810-3K -- 5V, 60 mA,), (A-812-3K 
-- 6V. 35 mA.), (A-814-3K -- 12V, 35mA.), (A-816-3K -- 24 V, 
35mA.), 

WITH FA200 
BUnON 

MOUNTING: Single hole .547" (14mm) 
FACE PLATE: Black, grey, or chrome 
STANDARD BUTTON COLORS: Black. 
White, Grey 
INDICATOR COLORS: (Button 
depressed) Green, Orange, Yellow 

SERIES "G" 
COMPACT MODULAR SWITCH 

1, NEW", Compact '" modular push-button switch, where space 
is a problem, 
2, Similar to Series F switch, except shorter ". and terminal spac
ing is closer ". 0.131" vs 0,157" for Series F, 
3. Uses same buttons as Series F '" including the Mechanical 
Reflecting Indicator Buttons, 
4, Uses same chassis dimensions. 
5, Terminal configuration is same as Series F. 

Illustration shows SERIES G 
1 XGA01-0003-00 FA201/Chrome-Green 8UEE 

lEE WELCOMES INQUIRIES '" DIMENSIONAL DRAWINGS AND QUOTES UPON REQUEST 
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SEC. 5100 • SWITCHES/ FUSES/ PROTECTIVE DEVICES 

PUSH BUTTON SWITCHES 

INTERNATIONAL ELECTRO EXCHANGE CORP. 

SERIES "C" & "Cl" - HIGH QUALITY PUSH-BUTTON SWITCHES 

This push-button switch is for use in high quality commercial applications. 
The sophistication of the Series "C" & "CL" in terms of electrical construction 
(bifurcated contacts - coil spring loaded) and mechanical actions available 
will satisfy the most demanding switching requirements. 

SERIES "C" - NON-ILLUMINATED 
SERIES "CL" - ILLUMINATED 

MECHANICAL DATA 
Key travel = .315/1 Contact travel = .197/1 
Life 300,000 cycles depending upon load. 
Key pressure - 2 & 4PDT = 35 oz.; 6 & 8PDT = 49 oz. 

MECHANICAL ACTIONS AVAILABLE 
r==tlL~ = Interlocking. 

I Gr1 Gr2 I = Two independent interlocking groups. 

~:=J = Momentary. 

CW~ = Momentary release button for interlocking. 

CX~ = Push to make push to break 

[ Z I = Central release for individual latching. 

Sp =:J = Blocking action only one key down. Switching is 
delayed to increase margin of safety. 

Gr + Sp I = Interlocking with blocking. Maximum 15 button (sta
tions) in one row. 

= Two groups of interlocking with blocking. (Group 1 
can be blocked independent of Group 2,) 

I = Momentary action with blocking. 

:=QIT:;:EE;;=;+::;:~;;;SP===: = Push to engage, push again to release - with blocking, 
The depressed button must first be released before 
another button can be depressed. 

= Interlocking with blocking and locking of button with 
one central momentary release button. The depressed 
button must first be released by central release button 
or solenoid remote release, before another one button 
can be depressed. 

= Locked -Interlocking with Blocking. A central release 
button must first be depressed before any of one inter
locked buttons can be depressed; this button remains 
latched after release button is allowed to return. The 
main circuit can be interrupted, if necessary, through 
the release button ·contacts. In this way, a 4 Amp. 
circuit can be switched, without current, through 
standard C·module switch contacts. 

Tableau or stacked switches available either "C" or "CL" Series, 15 per 
chassis X 10 high. With the designation Series "CL" this switch is also available 
with slip·on lamp holder. Use Type 5522 lamp (see lamp table). Key spacing 
is .689" (17.5 mm) and .886" (22.5 mm). 

TABLEAU SWITCH SERIES C, CL 

W IK 

8XT8XCL 17.5·CRB/BL·CL·2U·TGr. 

CHASSIS AND STATION DATA 
Model Number ........................................ 17.5 
Center to center spacing ............................. 0.689" 
Number of stations .................................. 1 - 15 
Standard Buttons - Series "C" (Non-illuminated) .... CSX, CB 
Standard Buttons - Series "CL" (Illuminated) . .. . .CSR, CRR 

CONTACT TYPES 
Standard: Non-shorting - Solder Terminals Top, 

P.C. Terminals Bottom. 
Shorting: ks Short PC top, Standard PC bottom: SI 
Leading: V Short PC terminals both sides: SC 
Lagging: N Special cut off terminals either side .036/1 long. 

INSULATION MATERIAL 
Contact Plate: Phenolic 20.62.8 KLIV 
Module: Polycarbonate (Makrolon) 
Contact Plunger 2u,4u: Polycarbonate (Makrolon) 
Contact Plunger 6u,8u: Polyamid 
Outer Plunger: Azetalharz 

ELECTRICAL DATA 
Voltage Max.: 1000 volts. 
Curtent Max.: 2 amps cosp = 1. 
Load Max.: 100 watts ac. 
Load Max.: 25 watts dc. 
Test Voltages: Contact to ground 300 

volts ac. 
Terminal to terminal: 2000 volts ac. 
Auxiliary terminals to outer-terminals: 

1000 volts ac. 
Lamp holder contacts to ground: 1500 

volts ac. 
Insulation Resistance: 10120 after 96 

hours storage in 95·100% humidity. 
Contact Resistance: < 5 milli 0. 
Contact Resistance: After 25,000 

switching cycles - about 15 milli 0 
(depends on loadl. 

Dielectric loss: tga 4 x 10.3 (300 kHzl. 

POWER SWITCH NC17 
(UL APPROVED) 
Max. Voltage - 250 ac. 
Max. Current - 6A (Cosp = 0.75) 
Max. Current - 3A (I nductive load) 
Max. Voltage - 250 dc. 
Max. Current - 4A dc. 
Test voltage between terminals 

& chassis: 3000V ac. 
Test voltage between terminals 

& contacts: 2000V ac. 
Contact Resistance: 50 mIl (With 

rated loadl. 

lEE WELCOMES INQUIRIES ... DIMENSIONAL DRAWINGS AND QUOTES UPON REQUEST 
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Vol.2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

11-1-~ PUSH BUTTON SWITCHES II .®~ 
INTERNATIONAL ELECTRO EXCHANGE CORP. 

SERIES "CL" - TABLEAU SWITCHES 

TABLEAU MECHANICAL FEATURES 
EGr I = I nterlocking independent of each row. 

I=i::EG~r~+~ESE'p=l1 = Interlocking with Blocking independent of each row. 
~---,-TGW.lr __ 1 = Interlocking of several (maximum 10) rows up to 150 

buttons without blocking. 

TGr + ESp 

TGr + TSD 

I = Interlocking of all buttons, but blocking of buttons in 
each individual row of switch banks only. 

I = Interlocking and blocking of all buttons (only one 
button can be depressed at a time). 

= Central release button, or solenoid release, interlock· 
ing with blocking. Only one button can be depressed in 
entire Tableau until central release button is depressed 
to release previously depressed button. 

I TEE + TVSp I = Push to engage· Push to release with blocking of tab· 
leau section referred to. The only one depressed button 
must be depressed again to release before any other 
one button can be depressed (see yellow button caps). 

TABLEAU - CL SERIES 

3T8XCl17.5·CRB/BlK·Cl·4U·GR + SP 
with 24V DC Solenoid Release Each Row. 

= Locked - interlocking with blocking. A central release 
button must first be depressed and held in its position 
before any of one interlocked buttons can be depressed. 
This button remains latched after release button is 
allowed to return. The main circuit can be interrupted, 
if necessary, through the release button contacts. In 
this way 4 amp. can be switched, without current, 
through the Standard C·Module switch contacts. 

= Central release button in each row (right·hand side) 
with pre·locking of entire keyboard. Only one button 
can be depressed in the Tableau, and only in that row, 
the central release button previously has been de· 
pressed. The central release buttons are connected as 
one lock. Each row of interlocked switch banks are 
independent of each other. 

PILOT LAMPS AND ACCESSORIES 

PILOT LAMP SOCKETS PILOT LAMP LENSES MODULAR LAMP SOCKET 

cV,3!J! 1394"1~\7" 
#288.1 Single round pilot lamp socket. Uses 288·4 lens. #2884 R d II t t-r-, t· I I- -l . oun a op p as IC ens. 

1.4!7" -/.433"1-
~.~ 

#389.1 Single square pilot lamp socket. #3883 Square flat tTp plastic lens 
Uses 388.3 lens. • . 

~:~:; :.:: :C;ii~~ .)V",;"Cli:l 1\;;:4\.1;11::: .-tV"'" lIIuunuog nOie. 
Use type 5530 lamps. 

1I0le: All lenses available in red, green, blue, yellow, 
clear, and white colors. 

#388.1 Panel lamp indicator assembly. Building 
block design. Removable colored lenses, 
square or round. Up to 10 modules may be 
locked together into one bank. Small space 
~".:'~~::-:: ::-:~j' ~:o" ~ :: .. ~ :.;~ .. \UI:;",i.ilj .VI 

10 lamp bank. Two mounting brackets 
(388.2) are required. 

MINIATURE TELECOMMUNICATION LAMPS - Type, 5530 MINIATURE TELECOMMUNICATION LAMPS- Type 5522 
6V • 20, 40, 200 ........................................ mA 

12V· 20, 50, 100 ........................................ mA ~_1.i.l. } 
18V·25 ....................................................... mA ~. I' ?; 
24V· 20, 30, 50 ........................................... mA __ ._. _:_+ .: 
30V·20,40 ................................................ mA [ . U 
36V·20 ...................................................... mA :J 
48V • 20, 30 ................................................ mA 
60V • 20 ...................................................... mA .433" .... Dimensions 
THESE LAMPS BY TAUNUSlICHT - GERMANY. • in inches 

6V·40 ...................................................... mA 
12V • 20, 50 ................................................ mA 
24V·20 ...................................................... mA 
30V·20 ...................................................... mA 

LAMP EXTRACTORS 
#110 for Type 5530 & 5522 lamps. 

• 

WE INVITE REQUESTS FOR QUOTATIONS 
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SEC. 5100 • SWITCHES! FUSES! PROTECTIVE DEVICES 

14=1. SWITCHES* 14=1. 
34th Year J-8-T INSTRUMENTS, INC. 34th Year 

In the I-B-T line of switches are: 1-,2-,3-, and 4-pole toggles-rockers and paddle levers-I2-, 14-, 
and 20-position rotary and lever switches-sub-miniature and standard sizes-sealed and not sealed 
-general purpose and military-with various finishes, configurations and constructions, standard 
and special. It's a broad line of instrument type switches built in Connecticut to high quality standards. 

SUB-MINIATURE TOGGLE, ROCKER 
AND PADDLE LEVER SWITCHES ••• 
... Combine drastic reduction in size and weight with trouble-free 
performance of J-B-T standard size general purpose toggle switches. 
Distinctive green bodies are only V<!" x V2" for single pole models; 
2-, 3-, and 4-pole models are proportionately small. Nominal rating 
is 5 amp/125 VAC for the series with coin silver switching parts; 
0.5 watt, 28 VAC or VDC for series with gold plated brass parts. 
High torque bushings are standard. Most popular models are UL 
listed. Choice of lever types, including push-button, rocker and 
paddle lever types, bushing sizes, terminals, circuit configurations, 
and finishes. Catalog MT-40E 

SUB-MINIATURE 12·POSITION ROTARY 
AND LEVER SWITCHES ••• 
. . . 1" nominal size for low current usage where size, weight, and 
reliability are important. With patented wafer design, Series 7000, 
1-6 decks can have full 12 live switching positions per deck; Series 
5000, 11 live switching contacts on each side of a dual-duty deck, 
with a· maximum of 8 poles per deck. Lever types, panel sealed 
typeS, and MIL variations available as SR05 and SR31 to many 
performance levels of MIL-S-3786C. Catalog SM-33E 

STANDARD SIZE TOGGLE SWITCHES
GENERAL PURPOSE, INDUSTRIAL, INSTRUMENT 
AND MILITARY TYPES. • • . 

· .. 20 amp rating @ 125 VAC for Group I, SP and DP; and for 
Group III, 3-pole and 4-pole. General purpose types, VL listed, 
available with many options in levers, bushings, terminals, finishes 
and circuit configurations. MIL types to MIL-S-837 31 meet or ex
ceed requirements of the specifications. 

· .. 6 amp rating @ 125 VAC or VDC for Group II SP and DP 
fast make-and-break models. Many options available for general 
purpose use; MIL types meet or exceed requirement of MIL-S-83 7 31. 

Catalog TS-7E 

STANDARD SIZE 12., 14-, AND 20·POSITION ROTARY 
AND LEVER SWITCHES .•• 

· .. For instruments and test equipment, 14- and 20-position fully 
enclosed molded and bonded switches provide extra switching capa
bility, up to 4 poles per deck. Lever switches in this series provide 
up to 5 live positions, 2 circuits per deck. Nominal rating is 1 amp/ 
125 VAC inductive. . Catalog 1172E 
· .. V /M series, 12-position fully enclosed 11%6" dia. switch carries 
5 amp/125 VAC and breaks 2 amp. Features include adjustable 
torque, initial contact resistance under .002 ohms, and parasitic 
emf under 1 microvolt. Catalog VM-68E 

J-B-T FREQUENCY AND EI~APSED TIME METERS 

Model 34-FG 
9-Reeds, 60 cps. 

... J-B-T Vibrating Refd Frequency Meters are made in a wide variety of case styles and siZes, 
standard and sealed, panel and portable; in many frequency ranges and reed groupings. Permanently 
accurate within ±0.3% or better, if required. Elapsed Time Meters are cased in styles compatible 
with other panel instruments in 5- or 6-digit models, reading in hours and tenths @ 60 cps/125 VAC. 
Variations for other frequencies and voltages available. Catalog 1172E 

See J·B-T Catalog Pages in The Radio Electronic Master 
Model '31-EGW-5 
0.9,999.9 hours 

J-B-T INSTRUMENTS, INC. · P. O. BOX 1818 • NEW HAVEN, CONN. 06508 
FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645·9200 (203) 772·2220 or 787-5824 TWX 710·465·3165 

(IN N. Y. STATE CALL COLLECT (516) 294·09901 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2·1083 



SPACE· SAVER \ 
PUSH BUTTON ROTARY SWITCHES 

TOTALLY ENCLOSED EXPLOSION PROOF CONSTRUCTION 
AVAILABLE IN ALL STANDARD CODED OUTPUTS 

81·DIRECTIONAL 
Maximum 

Index Part No. Positions 

45° 28088 8 
36° 28108 10 
30° 28128 12 

Maximum 
Index Part No. Positions 

22V2° 28168* 16 
221/2° 2816U** 16 

*BI-DIRECTIONAl 
**UNI·DIRECTIONAl 

Electrical Rating: 
.125 amp Res. at 28 v dc 
.125 amp Res. at 115 v ac 
.05 amp Ind. at 28 v dc 
Current carrying capacity 

3 amps continuous. 
Will meet or exceed 
the requirements of 

M I L·S-22710/18 
(For all 3 models) 

Electrical Rating: 
.125 amp Res. at 28 v dc 
.125 amp Res. at 115 vac 
.05 amp Ind. at 28 v dc 
Current carrying capacity 

3 amps continuous. 
Will meet or exceed 
the requirements of 

M I L·S-22710 
(for both models) 

Light if required 5 v dc .06 amp. 

Life expectancy 100,000 hours. Removable for easy replacement. 

Series 2800B micro-miniature pushbutton rotary switches (see above) 
are available in green, red, yellow, blue, white and gray for color co
ordinating and coding on panel controls. All models also offer replace
able colored pushbutton caps. 
Optional features include radio frequency interference shielding, lighted 
digit positions, and a bezel mount for ease of panel mounting. 

UNI·DIRECTIONAL 
Maximum Electrica I Rating: 

Index Part No. Positions .125 amp Res. at 28 v dc 

45° 29D8U 8 .125 amp Res. at 115 v ac 
_05 amp Ind. at 28 v dc 
Current carrying capacity 

36° 2910U 10 3 amps continuous. 
Will meet or exceed 

30° 2912U 12 the requirements of 
M I L·S·22710/23 

(For all 3 models) 

Maximum Electrical Rating: 
Index Part No. Positions .125 amp Res. at 28 v dc 

45° 28D8U 8 .125 amp Res. at 115 v ac 
.05 amp Ind. at 28 v dc 
Current carrying capacity 

36° 2810U 10 3 amps continuous. 
Will meet or exceed 

30° 2812U 12 
the requirements of 

Mll·S·22710/18 
(For all 3 models) 

TYPICAL UNIQUE APPLICATIONS 
OF JANCO ROTARY SWITCHES 

WITHSTANDS HIGH 
RANDOM VIBRATION LEVELS 

This rotary switch is capable 
of successfully withstanding 
random vibration characteris· 
tics of 10 to 3,000 Hz in ex
cess of 100 G's. Meets shock 
requirements of 384 G's of 
sawtooth shock pulses. 

MORE SWITCHING 
IN LESS SPACE 

Circuit board construction is 
featured in this switch. Offers 
the same switching capabili· 
ties normally associated with 
switches having 2 to 3 times 
more decks. Also features iso· 
lated positions and custom 
codes. 

I 
MINIATURE PIN·TYPE 

ROTARY SWITCHES 
Designed for printed circuit 
boards and front panel mount· 
ing. Available in various num· 
bers of positions and poles. 

EXTERNAL 
AMMETER 
SHUNTS 

MIL·S·61B 

BUS BARS 

MINIATURE POWER SWITCH 
CUTS COSTS BY 50% 

Janco's line of miniature roo 
tary switches is available with 
an auxiliary snap action switch 
affixed to the back. Coupled 
with an isolated positions fea
ture, it enables the user to 
switch 10 amps with no danger 
to the switch. Cost reduction 
is approximately 50% over 
conventional power switches. 

Features instant release but· 
ton, which automatically reo 
turns to predetermined desig
nated home position. Has four 
positions with visual indicator. 
Variations available. 

FEATURES UNIQUE 
ON·OFF OPERATION 

Actuated by pulling knob out 
of "off" pOSition and rotating 
to "on" positions. While in 
I'on" pOSitions, circuitry can
not be shut off until knob is 
returned to "off" pOSition and 
depressed. Number of posi
tions optional. 

8ft 

.JANCO COR PORATION 
Box 3038' Burbank CA 91504' 3111 Winona Avenue. \:?131 84q 2107· 1213; 845 7473 ~ TWX 9104982701 
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Max. Pas.: 16 
Body Dia.: 3" 

Electrical Rating: 
10 amps 115 v ac Res. 
10 amps 28 v dc Res. 
5 amps 28 v dc Ind. 

Available only in single pole 
per deck construction. 
Screw terminals only. 

SERIES 6·1900 
150 

Max. Pos.: 24 
Body Dia.: 2" 

Electrical Rating: 
5 amps 115 v ac Res. 
3 amps 28 v dc Res. 
2 amps 28 v dc Ind. 

6·1900 Series 1 pole/deck 
6·1912 Series 2 pole/deck 
6·1980 Series 3 pole/deck 
6·1914 Series 4 pole/deck 
6·1913 Series 6 pole/deck 

Max. Pas.: 10 
Body Dia.: 1.036" 

Electrical Rating: 
5 amps 115 v ae Res. 
3 amps 28 v dc Res. 
2 amps 28 v dc Ind. 

1900 Series 1 pole/deck 
1960 Series 2 pole/deck 

Max. Pas.: 11 glus off 
Body Dla.: 2.1 0" 

Electrical Rating: 
10 amps 115 v ac Res. 
10 amps 28 v dc Res. 
5 amps 28 v dc Ind. 

Available In 1 and 3 poles 
per deck construction. 
Screw terminals only. 

Max. Pos.: 18 
Body Dia.: 2" 

Electrical Rating: 
5 amps 115 v ac Res. 
3 amps 28 v dc Res. 
2 amps 28 v dc Ind. 

Available only in single 
pole per deck 
construction. 

Max. Pos.: 8 
Body Dia.: 1.036" 

Electrical Rating: 
5 amps 115 v ac Res. 
5 amps 28 v dc Res. 
2.5 amps 28 v dc Ind. 
1906 Series 1 pole/deck 

1·1910 Series 2 pole/deck 

GENERAL SPECIFICATIONS 
All switches offer maximum protection 
against radio frequency interference. 
ELECTRIC RATING: 

Carry 10 amps continuous. 
Make & Break-see individual switch data. 

VOLTAGE DROP: 
0.1 volt or less at rated amperage. 
Initial Contact Resistance .003 OHM. 

LIFE: 
10,000 double cycles make and break 
rated amperage. 

TORQUE: 
1 to 3 inch Ibs. 

SWITCHES DESIGNED AND BUILT IN 
ACCORDANCE WITH THE FOLLOWING 
SPECIFICATIONS: 

MIL·S·6807 (rotary switches enclosed) 
MIL·S·3786 (rotary switches) 
Mll·E·5272 (environmental testing) 

SERIES 1750 
360 

Max. Pas.: 9 flUS off 
Body' Dla.: 2. 75" 

Electrica I Rating: 
10 amps 115 v ac Res. 
10 amps 28 v dc Res. 
5 amps 28 v dc Ind. 

Available only in slngie pole 
per deck construction. 
Screw terminals only. 

Max. Pos.: 16 
Body Dla.: 1.5" 

Electrical Rating: 
5 amps 115 v ac Res. 
3 amps 28 v dc Res. 
2 amps 28 v dc Ind. 

3·1900 Series 1 pole/deck 
3·1912 Series 2 pole/deck 
3·1914 Series 4 pole/deck 

Max. Pos.: 6 
Body Dia.: 1.036" 

Electrical Rating: 
5 amps 115 v ac Res. 
3 amps 28 v dc Res. 
2 amps 28 v dc Ind. 

Available only in single pole 
per deck construction. 

• TOTALLY ENCLOSED 

• EXPLOSION PROOF 

• UNITIZED CONSTRUCTION 

Max. Pas.: 8 
Body Dia.: 1.93" 

Electrical Rating: 
10 amps 115 v ac Res. 
10 amps 28 v dc Res. 
5 amps 28 v dc Ind. 

Available in 1 and 2 poles 
per deck construction. 
Screw terminals only. 

Max. Pas.: 12 
Body Dia.: 1.036" 

Electrical Rating: 
2 amps 115 v ac Res. 
1 amp 28 v dc Res. 
0.5 amp 28 v dc Ind. 
1905 Series 1 pole/deck 

1·1909 Series 2 pole/deck 
4·1900 Series 3 pole/deck 

67·1940 Series 4 pole/deck 
67·1900 Series 6 pole/deck 

Max. Pas.: 4 
Body Dia.: 1.036" 

Electrical Rating: 
5 amps 115 v ac Res. 
5 amps 28 v dc Res. 
2.5 amps 28 v dc Ind. 

Available only in single pole 
per deck construction. 

All switches offer maximum protection 
against radio frequency interference. 

Body Diameter: .623" 

Electrical rating continuous: 
8 amps at 28 v dc. 

Switching rate: 
o to 0.25 amp resistive 0 to 28 v dc. 
o to 0.25 amp resistive 0 to 115 vac. 
o to 0.12 amp inductive 0 to 28 v dc. 

TORQUE: 5 to 9" ounces. 

CONTACT RESISTANCE: 
.005 ohms average. 
INSULATION RESISTANCE: 
100,000 megohms minimum at 100 volts. 
10,000 megohms minimum at 500 volts. 

DESIGNED AND BUILT to meet the 
environmental and functional 
requirements of MIL·S·3786. 

Max. Pas.: 12 

SERIES 1·2500 

3~ 
Max. Pas.: 10 

SERIES 2·2500 

4~ 
Max. Pas.: 8 

JANCO CORPORATION 

Max. Pas.: 4 
Body Dia.: 2.125" 

Electrica I Ratin~: 
1 pole construc ion 

15 amps Res. 115 v ac 
15 amps Res. 28 v dc 
10 amps Ind. 28 v dc 

2 pole construction 
7.5 amps Res. 115 v ac 
7.5 amps Res. 28 v dc 
5 amps Ind. 28 v dc 

Screw terminals only. 

On most of the switches 
listed, the following 
features are available: 

1. Deck Identification 

2. Extended Thru Bolt 
for Rear Mounting 

3. O·ring Shaft and 
Panel Seal 

4. Combination of 
Decks 
a) Nonshorting and 

shorting 
b) Shorting, 

shorting and 
bridging 

c) Nonshorting and 
shorting and 
bridging 

5. Bridging contacts 

6. Momentary positions 

7. Isolated positions 

8. Adjustable stops 

9. Solenoid driven 

10. Keylock 

11. Gang switches 

12. Concentric shaft 
switches 

For switches that 
incorporate these 
features, a unique 
Janco part number must 
be aSSigned at the plant. 

2500 Series 
2530 Series 
2531 Series 

1 pole/deck 
2 pole/deck 
3 pole/deck 

"M" SERIES 
2500M Series 1 pole/deck 
2530M Series 2 pole/deck 
2531M Series 3 pole/deck 

1·2500 Series 1 pole/deck 
1·2530 Series 2 pole/deck 

"M" SERIES 
1·2500M Series 1 pole/deck 
1·2530M Series 2 pole/deck 

2·2500 Series 1 pole/deck 
2·2530 Series 2 pole/deck 

"M" SERIES 
2·2500M Series 1 pole/deck 
2·2530M Series 2 pole/deck 

Box 3038 • Burbank CA 91504' 3111 Winona Avenue. (213) 849 2107 • (213) 845 7473 • TWX 910498·2701 
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Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

LEDEX ING., 126 WEBSTER STREET, DAYTON, OHIO 4,54,01 

phone (513) 224,-9891 

SWITCHES & SIGNAL LIGHTS 
SERIES 1400-ILLUMINATED PUSH BUTTON CONTROLS 

A versatile concept that gives 
you interrelated switching com
binations ... plus prototypes in 
72 hours. 

Momentary ... push/push ... 
reciprocal release ... master re-

LIGHTED & UNLIGHTED MINIATURE 
PUSH BUTTONS 

110107 

Part No. 15106 has double break con
tacts, with one set NO and one NC. 
Electrical life is 100,000 operations at 
contact rating of .lA/24VDC. Built-in 
lamp life is 10,000 hours. 

Part No. J10107 has single throw NO 
contacts. Push button measures ap
prox. 14" dia. and has minimum elec" 
tricallife of 50,000 operations at .1A/ 
24V AC, resistive load. 

SERIES 1700 -ILLUMINATED 
PUSH BUTTONS 

Lighted momentary and maintained 
with matching indicating lights, 2A/ 
250V AC, 2 to 4 poles. Square, round 
or rectangular lens. Bulb, lens, and 
legend insert easily from front end 
of panel. Bulb life span 50,000 hours 
minimum. 

lease ... interlock ... one assem
bly does the job of several. 

DPDT contacts, 2 amps, 250 
VAC. Two to 20 stations ona 
frame. Mount vertically or hori
zontally. Single button and indi
cator lights to match. 

MOMENTARY PUSH BUTTONS 

Round or square bezel 1P1 T silver 
plated contacts, 2A/250VAC. Trans
parent or opaque caps available for 
legend display. Other momentary and 
maintained switches stocked, with a 
choice of size and colors, ratings up to 
10A/250V AC. 

DUAL BULB PUSH BUTTONS 

Lighted dual bulb push buttons with 
either momentary or maintained ac
tion. Available with 1P2T or 2P2T con
tacts, 6A/115V AC or 2A/250VAC. 

License rights by Rafi of West Germany. 

CONTACTLESS SWITCHES 

K115XX 

Contactless, miniature, push button 
and keyboard switches for highly re
liable solid state operation, with tran
sistor or Schmitt Trigger output, 
positive or negative logic. Solid state 
thumbwheel switches also available. 

SIGNAL LIGHTS 

Wide variety of attractiv,ely styled 
lights, from miniature pilot to large 
signal. Options include opaque or 
transparent lens, grid patterns, built
in or replaceable bulbs, solder, spade 
or PC terminals, and ratings from 6 
to 220 volts. 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645·9200 ,(IN N. Y. STATE CALL COLLECT (516) 294·0990) 
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SEC. 5100 • SWITCHES! FUSES! PROTECTIVE DEVICES 

LEDEX INC., 126 WEBSTER STREET, DAYTON, OHIO 45401 
phone (513) 224-9891 

STEPPING SWITCHES/CIRCUIT SELECTORS 

Versatility, Economy, and Reliability 
are the main benefits offered by Ledex 
manual rotary switches. Sizes range 
from V2" diameter multi-deck designs 
to 24-position switches measuring 2%:' 
in diameter. For your more complex 
requirements, switches are available 
with concentric shafts or as complete 
switching packages. To simplify wiring 
and reduce your assembly costs, you 
can specify designs to include pre
wired components, wiring harnesses, 
or PC terminals. 

PACKAGED CONTROL SOLUTIONS 

30 Off-The-Shelf Models 
Ledex Stepping Switches are used for 
transfer switching, remote control of 
predetermined circuit patterns, re
mote sequencing of complex switch
ing arrangements, or in programming 
checkout and sequential operations. 
They are known best for their ability 
to perform multiple switching func
tions reliably, in limited space, and 
under severe operating and environ
mental conditions. Available in open 
construction, pre-wired modules or 
as packaged control solutions. 

Here are examples of Ledex Stepping Switches designed into compact, reliable 
control packages that combine the best characteristics of solid state and electro
mechanical technologies. 

Whether your problem involves 
armament controls or commercial con
trol functions, there's a good chance 
Ledex has already solved a similar 
problem. Our Packaged Switches 
Catalog, B-3252, shows several more 
detailed examples and also includes 
specifications for 19 hermetically 
sealed switches available from the 
shelf. 

Miniaturized Armament Control 
Intervalometer 
Flat, compact, 12 - position stepping 
switch measures only 1h" x 1'%," x 
414", fires 19 rockets, sequentially in 
pairs. It includes a Ledex pulser to 
control time intervals over mil-spec. 
temperature and voltage ranges. 

40-position Intervalometer with single 
or optional 5-speed ripple fire control 
40-position intervalometer has 5 ad
justable control speeds for rocket fir
ing at intervals of 100, 200, 300, 400 
or 500 milliseconds. Hybrid design 
combines best characteristics of solid 
state and electromechanical products 
for optimum performance, minimum 
weight, maximum reliability and low
est cost. Firing time intervals are 
maintained at ±5% through a voltage 
range of 22 to 31 vdc. 

Ledex Hermetically Sealed Switches 
are engineered to withstand severe 
shock and vibration, such as encoun
tered in aircraft, missile and military 
applications, and to provide added 
switching reliability in adverse en
vironments. Used extensively in aero/ 
space and underwater guidance con
trols, as mode selectors, in rocket fir
ing devices, and in a variety of mili
tary control functions that demand a 
high degree of reliability. There are 
19 models available from the shelf. 

Universal Stores Dispenser 
Intervals Variable on Digital Basis 

All solid state and among the most 
flexible of Ledex intervalometer de
signs, this one permits the pilot to 
vary release intervals to any rate 
ranging from 30 ms to 9.99 seconds 
in increments of 10 ms. It includes a 
stepping switch to distribute sequen
tial fire commands. Timing tolerance 
is ±10% over a voltage range of 22 
to 32 volts and temperature to -55°C 
to +85°C. The package includes built
in suppression to protect solid state 
circuitry when switching inductive 
loads. 

For engineering assistance and technical literature, write or phone. 
FOR CURRENT SOURCE OATA CALL TOLL·FREE 800·645·9200 

(IN N. Y. STATE CALL COLLECT (516) 294·0990) 
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Introducing 

OJ.I.L. EEM: 
Your Instant Source of Product Information -

One swift, toll ... free call is all it takes. 

Dial 800-645-9200 
Or, in N. Y. State, call 516 - 294-0990 collect. 

Immediately, our technical operators will tell you where 
you can find the products and services you need. They 

will provide you with the name of the supplier in your area, 
and direct you to the appropriate white pages of EEM 

for additional product catalog data. 

This vital information is yours, 
at absolutely no cost. 

It's a service of the EEM System: 
Ke~ping you better informed. 

United Technical Publications 
645 Stewart Ave., Garden City, N. Y. (516) 248-9700 



SEC. 5100 • SWITCHES 1 FUSESI PROTECTIVE DEVICES 

L ICON General Information BASIC SWITCH 

TYPE 16 SPDT 

The heart of a lighted pushbutton switch 
is the basic switch. All Licon® lighted 
switches employ patented Butterfly® 
double-break basic switches offering 
unequaled capability in contact rating, 
circuitry, performance, and terminal 
options. 

The exclusive Butterfly® double-break 
switch mechanism consists of a twin 
blade and spring design which simul
taneously makes or breaks a circuit at 
two points. Double-break action distri
butes arc heat over twice as many con
tact surfaces and air gaps as conven
tional single break switches, resulting in 
a higher contact rating for a given pack
age size. The A-frame design of the 
Butterfly® mechanism provides substan
tial contact wiping action during opera
tion which serves to clean contact sur
faces (important in low level applica
tions) and shear minor contact welds 
(important in power applications). The 
spring loaded mechanism provides rapid 
transfer time, positive tactile feel, mini
mized contact bounce, and excellent 

resistance to shock and vibration. When 
compared to stressed blade single break 
switches, Butterfly® double-break basics 
offer increased mechanical and electri
cal life because operating stress is 
absorbed by the coil springs. 
Double break basic switches are avail
able in subminiature single pole (Type 
16) double pole (Type 26) and triple pole 
(Type 36) versions, allowing lighted 
switch circuitry ranging from one to six 
poles with minimum behind panel space 
required. Each pole of a double break 
switch mechanism has al'l Isolated two 
circuit handling capacity, for added cir
cuit flexibility. 
Double-break basics are available with 
a variety of case and contact materials, 
and a complete selection of terminal 
styles, including Integrated Wire Termi
nation Systems (i.W.T.S.) The sub
miniature double-break basic switches 
are also offered in military approved 
versions, under MIL-S-880S. Electrical 
ratings and physical dimensions are 
shown on this page. . 

BASIC SWITCH • OUTLINE DIMENSIONS 1 ELECTRICAL RATINGS 

TYPE 16 

10 Amps @ 125/250 VAC (U.L 
Listed) 28 VDC LI R = .026 

CIRCUITRY LOAO SEALEVEL 
Form X DrY Res. 10 Amps 
Single Ind. 7.5 Amps 
Circuit Lamp 4 Amps 
Form Z Res. 10 Amps 
Two Circuit Ind. 5 Amps 

Lamp 3 Amps 
Form C Res. 10 Amps 

Ind. 3 Amps 

TYPE 26 

~LJ ""F:;::;::=i", 
,~ 08001' ,~ ........ (SHOLESI 

8 Amps @ 125/250 VAC m.L. 
Listed) 28 VDC L/ R = .026 

CIRCUITRY LOAD SEA LEVEL 
Form.XXX Res. 10 Amps 
orVYY Ind. 7.5 Amps 
Form ZZZ Res. 10 Amps 

Ind. 5 Amps 

TYPE 36 

8 Amps @ 125/250 VAC 
28 VDC L/R = .026 

CIRCUITRY LOAD 
Form XX Res. 
or YY Ind. 
Form ZZ Res. 

Ind. 

363PDT 

TYPE 16 IWTS..sPDT 

TERMINATIONS 

SOLDER .110 FASTON P.C. BOARD 

~ 0 ~ 0 ~ 

SEA LEVEL 
8 Amps 

7.5 Amps 
8 Amps 
5 Amps 

TURRET 

250±.()15 

.125±.015 

TAPER TAB 
"78" SERIES 

TYPE 16 I.W.I.S. 
.093 ±.015 
FREE 

r==~::rIC~=; POSITION 

~
TERMINALS 

ACCEPT PIN 
+ + + M39029/01-20 

(4 PLACES) 

.216:!:,O1O 

.lao± .D1O 

Ratings apply to use with 
20 gauge wire. 

CIR· 
CUITRY LOAD SEA LEVEL 
FormZ 115 VAC 
(SPOT 2BVDC 60 Hz 
double· Res. 7.5 Amps 5.0 Amps break) Ind. 5.0Amps 5.0 Amps 

Lamp 3.0 Amps 1.5 Amps 

LICON/DIVISION ILLINOIS TOOL WORKS, INC. 6615 WEST IRVING PARK ROAD I CHICAGO, ILLINOIS 60634 I (312) 282·4040 I TWX 910-221·0275 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 8011-645·9200 liN N. Y. STATE CALL COLLECT (5161 294.09901 
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Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

OM LICON S_w_it_ch_es __ _ 
TYPE 10 BASIC SWITCHES 

Type 10-Highly sensitive switch utilizes 
one-piece mechanism. Assures long li!e with 
excellent repeatability and positive snap 
action. Wide choice of actuators. Rated 15 
amps, 125, 250, 460 VAC; Yz amp, 125 
VDC. 113 hp, 125 V AC; Yz hp, 250 V AC. 
Size, 2" x I" x lY16"; I" mtg. centers. rL 
Listed; CSA Approved. 

Licon Microswitch 
Number Description Equivalent 

10-122 Pin plunger, .020' gap BZ-2RT 
10-127 Pin plunger, .070' gap BZ-R31 
10-222 Spring plunger BZ-2RST 
10-j22 Panel mount plunger BZ-2RQIT 
10-422 Leaf spring BZ-2RLT 
10-522 Roller lea! spring BZ-2RL2T 
10-622 Pivoted lever 

. iiz-'2RW82T' .... 10-722 Pivoted roller lever 
10-822 Compact plunger BZ-2RDT 
10-922 ROller plunger BZ-2RQlST 
10-72207 One way roller '" . " . 

I List 
~ 

$2.15 
2.10 
2.65 
4.50 
2.30 
3.15 
2.65 
3.30 
2.70 
8.00 
3.95 

Also avaIlable In Type 08 heavy duty 22.5 amp verSIon. WrIte 
for information and prices. 

TYPE 11 MINIATURE TWO·CIRCUIT BASIC SWITCH 
Type 11-High capacity two-circuit basic 
switch combines long life and high electrical 
rating into a compact package. Rated 10 
amps. 125,250 V AC or 30 VDC. Yz hp, 125 
VAC; Y. hp, 250 VAC. Tested to 20 million 
operations. ChOice of actuators. Reset 
models available in all terminal styles. Size, 
11;4" x Yz" x Yz ". ULLlsted; CSA Approved. 

Licon Microswitch 
Number Description Equivalent 

11-104 
11-204 
11-304 
11-504 
11-114 
11-214 
11-314 

End solder terminal ITB2 
End screw terminal ITBI 
Side solder terminal ITB3 
1;4" quick-disconnect end '., . 
Reset-end solder term. ... . . . . . . . . . . . . . . 
Reset-end screw term. ................. 
Reset-side solder term. ................. 

MS PART NUMBERS FOR TYPE 11 

Licon 
Number Description 

List 
Price* 

List 
Price * 
"'$i":65 

1.80 
1.75 
1.70 
2.00 
2.10 
2.05 

11-188051 
11-288051 
11-388051 

MS25342-1 
MS25344-1 
MS25343-1 

$2.90 
2.90 
2.90 

AUXILIARY ACTUATORS ONLY FOR TYPE 11 

Licon Actuator No. of List 
Number Type Poles Price * 
71-1030 Rigid lever 1 $0.45 
71-1040 Rigid roller lever 1 .95 
71-2010 Overtravel plunger 1 1.50 
71-2077 Straight-line plunger 2 2.55 
71-2657 Pushbutton (Yz" dia.) 1 2.30 

TYPE 14 HEAVY DUTY TWO·CIRCUIT SWITCH 
Type 14-HeavY-duty industrial limit 
switch. Uses double break mechanism for 
high electrical rating. Nylon button re
duces mechanical wear. Well-spaced elec
trical tenninals. Horizontal rnounting holes 
permit multiple side mounting. Rated 20 
amps, 125/250 V AC. Size, '0/16" x l' 0/16" 
X 1)1,6". UL Listed; CSA Approved. 

Licon 
Number 

14-12403 
14-124 
14-1241 
14-12804 
14-324 
14-624 
14-724 
14-72403 

Description 
Basic switch, vertical mounting 
BasiC switch. horizontal mounting 
Reset switch 
Heavy duty. vertical mounting 
Overtravel plunger actuator switch 
Pivoted lever actuator switch 
Pivoted roller lever actuator 
Pivoted roller, vertical mounting 

$3.20 
3.00 
3.50 
3.20 
4.60 
3.60 
4.10 
4.30 

TYPE 30 DIECAST ENCLOSED SWITCH 
(DISCOUNT SCHEDULE "A") 

Type.30-0ffers versatility for wide appli
cations. Superior mounting and variety 
of infinitely adjustable actuators. Alu
minum housing is rugged permits ade
quate Wiring room; has '12-14 internal tap 
conduit hub. Rated 15 amps, 125, 250 and 
480 VAC; '12 amp, 115 VDC. Size, 3:u.4" x 
1" x 2V2". 

DIECAST HOUSINGS 
Licon No. Description List Pro * 

30-100 
30-120 
30-200 
30-220 
30-300 
30-320 
30-400 
30-420 
30-500 
30-520 
30-600 
30-620 
30-700 
30-720 
30-800 
30-820 
30-900 
30-920 
30-200010 

30-220010 

30-140 
30-150 
30-240 
30-250 
30-340 
30-350 
30-440 
30-450 
30-540 
30-550 
30-640 
30-650 
30-740 
30-750 
30-840 
30-850 
30-940 
30-950 

Overtravel plunger, side mount 
Overtravel plunger, base mount· 
Internal sealed O.T. plunger. side mount 
Internal sealed O.T. plunger, base mount 
Roller lever actuator, side mount 
Roller lever actuator, base mount 
Internal sealed roller lever, Side mount 
Internal sealed roller lever, base mount 
Roller pi unger actuator, side mo un t 
Roller plunger actuator, base mount 
Palm button actuator, side mount 
Palm button actuator, base mount 
Internal sealed roller plunger, side mt. 
Internal Sealed roller plunger, base mt. 
Internal sealed I-way roller, side mount 
Internal sealed I-way roller, base mount 
One-way roller, side mount 
One-way roller, base mount 
Sealed O. T. plunger with external boot 

seal, side mount 
Sealed O.T. plunger, seal, base mount 

SPLIT HOUSINGS 
Overtravel plunger, side mount 
Overtravel plunger, base mount 
Internal sealed O.T. plunger, side mount 
Internal sealed O.T. plunger, base mount 
Roller lever actuator, side mount 
Roller lever actuator, base mount 
Internal sealed roller lever, side mount 
Internal sealed roller lever, base mount 
Roller plullger actuator, side mount 
Roller plunger actuator, base mount 
Palm button actuator, side mount 
Palm button actuator, base mount 
Internal sealed roller plunger, side mt. 
Internal sealed roller plunger, base mt. 
Internal sealed I-way roller, side mount 
Internal sealed I-way roller, base mount 
Oue-way roller, side mount 
One-way roller, base mount 

INDIVIDUAL COMPONENTS FOR TYPE 30 
73-1900 
73-1910 
73-1920 
80-300610 
80-300609 
80-300502 
80-300508 
30-030 

Roller lever actuator (alone) 
Palm button actuator (alone) 
One-way roller actuator (alone) 
Split case housing bottom half, base mt. 
Split case housing bottom half, side mt. 
Die cast housing bottom plate, side mt. 
Die cast housing bottom plate, base mt. 
Die cast terminal enclosure, side mount 

*QUANTITY DISCOUNT SCHEDULE "A" 
These discounts apply to all Items on this page. 

$5.55 
5.55 
7.30 
7.30 
9.95 
9.95 

11.25 
11.25 

9.95 
9.95 

11.85 
11.85 
10.80 
10.80 
13.05 
13.05 
11.85 
11.85 

8.70 

8.70 

$5.65 
5.65 
7.35 
7.35 
9.95 
9.95 

11.25 
11.25 

9.95 
9.95 

11.85 
11.85 
10.80 
10.80 
13.05 
13.05 
11.85 
11.85 

$3.90 
4.45 
5.50 

.85 

.85 

.55 

.55 
2.15 

Quantity Discount Multiplier 
1-24 

25-49 
50-99 

35% .65 
37% .63 

LICON/DIVISION ILLINOIS TOOL WORKS, INC. 6615 WEST IRVING PARK ROAD I CHICAGO, ILLINOIS 60634 I (312) 282-4040 I TWX 910·221·0275 
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SEC. 5100 • SWITCHES/ FUSES/ PROTECTIVE DEVICES 

OM LICON Switches 
TYPE 16 SUBMINIATURE 

TWO·CIRCUIT BASIC SWITCH 
Type 16-Two-circuit subminiature. 
Double break mechanism tested over 20 
mUllon mechanical cycles. Rated 10 amps 
125/250 V AC or 30 VDC. Exceptional 
shock and vibration resistance. Solder, 
screw or taper tab terminals extending from 
various unit faces. Aux!llary actuators 
Include levers, roller levers and toggles. 
Size, Z%," x \1,6" x \4". UL Listed; CSA 
Approved. 

Licon 
Number Descri ption Circuit 

16-104 End solder terminal SPDT, Form Z 
16-304 Side solder terminal SPDT, Form Z 
16-404 Bottom solder terminal SPDT, Form Z 
16-114 Reset-end solder term. SPDT, Form Z 
16-504 Bottom taper tab term. SPDT, Form Z 
16-204 Screw end terminal SPDT, Form Z 
16-4042 HI-temperature case SPDT, Form Z 
16-40401 Gold-plated contacts SPDT, Form Z 
16-40421 HI-temp case, gold-

plated contacts 
SPDT, Form Z 

16-188051 MS25476-1 
----

SPDT-;-Form Z 
16-388051 MS27217-2 SPDT, Form Z 
16-488051 MS27217-1 SPDT, Form Z 

List 
Priee* 
$2.50 

2.50 
2.50 
2.75 
2.50 
2.50 
2.90 
3.00 
3.40 

'3.~ 
3.60 
3.60 

AUXILIARY ACTUATORS ONLY FOR TYPE 16 

76-1200 Rigid roller lever 1 pole $1.00 
76-1210 Rigid lever 1 pole .55 
76-3200 Spring lever 1 pole .40 
76-3210 Spring roller lever 1 pole .85 
76-2190 Pushbutton 2 pole 2.35 
76-2220 Pushbutton 1 pole 2.20 
76-2260 Overtravel pushbutton 1 pole 2.30 
76-4210 Two-position toggle 2 pole 4.95 
76-4220 Two-position toggle 3 pole 5.25 
76-2100 Maintained pushbutton 2 pole 4.00 

TYPE 76 SNAP.TOGETHER PUSHBUTTON SWITCHES 
Non-lighted, snap-together pushbutton deSign 
offers choice of %" or 15A.!" bushings, four but
ton colors and a wide variety of snap-on switch 
modules with high performance, lO-amp sub
miniature double break switches. Unit price 
Includes the three Individual components. 

SWITCH MODULES 

Licon Actuator No. of Contact List 
Number Type Poles Form Price * 
76-2711 Maintained 1 --C-- $4.35 
76-2713 Maintained 1 Z 4.60 
76-2721 Maintained 2 C 5.30 
76-2723 Maintained 2 Z 5.85 
76-2751 Momentary 1 C 2.80 
76-2753 Momentary 1 Z 3.05 
76-2761 Momentary 2 C 3.55 
76-2763 Momentary 2 Z 4.10 

BUSHINGS 

Licon N0'I~IList price-I Licon No. '1~IListprlce-
76-2530 "A," $1.20 76-2550 %" $1:40 

PUSHBunONS 

Licon N0'I~I~I Licon N°'I~I~ 
80-700903 White $0.25 80-700909 Green $0.25 
80-700908 Red .25 80-700910 Black .25. 

TYPE 18 SUB·SUBMINIATURE SWITC.HES 
Type 18-Double-break switch has same 
rellability and precision performance of 
Type 16 switches. Features big switch rat
Ing. Rated 7 amps, 125/250 V AC. Size, 
.200" x .500" x .350". UL Listed. 

Licon 
Number 

18-40121 
18-40221 
18-40421 
18-488051 

Description 
SPST-NC-DB, solder terminals 
SPST-NO-DB, solder terminals 
SPDT-DB, solder terminals 
MS27257-1(B) 

$3.35 
3.35 
3.35 
3.75 

ALWAYS SPECIFY LICON PRECISION, SNAP-ACTION 

SWITCHES-MADE TO MEET MIL RELIABILITY, 

CAPACITY AND LIFE REQUIREMENTS. 

TYPE 22 FOUR·CIRCUIT BASIC SWITCH 
Type 22-Features high current interrup
tion, tested to over 10 million cycles 
mechanical life. DPDT, 4 independent cir
cuits permit Simultaneous multiple circuit 
control without compllcated mechanisms. 
Rated 10 amps, 125, 250 V AC or 30 VDC. 
Yz hp, 125 VAC; % hp, 250 VAC. Size, 
Va" x 1 y." x Yz". UL Listed. 

BASIC SWITCH 

Licon Mlcroswitch 
Number Description Equivalent 

22-304 DPDT side solder 41TB5-3 
terminal 

22-114 DPDT-slde solder . . .. , ..... .. 
terminal-reset 

22-204 DPDT screw end . ' .... - .. 
22-104 DPDT-solder end .... . ... . .. 
22-504 DPDT-\4" qulck- ... . ..... 

disconnect term. 
22-188051 MS25348-1 ... . . . . . . .. 
22-388051 MS25349-1 '" . ... 

Lilt 
Price" 
$5.30 

5.50 

5.45 
5.30 
5.30 

7.55 
7.55 

AUXILIARY ACTUATORS FOR TYPE 22 

72-1150 
72-1160 
72-2080 

Rigid lever 
Rigid roller lever 
Overtravel plunger 

$0.60 
1.25 
1.75 

TYPE 26 DOUBLE POLE SUBMINIATURE SWITCHES 
Type 26--Submlnlature double pole switch 
utlllzes two Licon Butterlly® double-break 
mechanisms. Simultaneity of operation of 
both poles Insured by special llnkage be
tween mechanisms. Switch ellmlnates need 
for dual components and actuating mech
anism; requires less space than two single 
pole miniature switches. Type 76 actuators 
fit type 26 switches. Pushbutton and toggle 
actuators fit 26-800 switch series only. 
Rated 8 amps, 125/250 V AC; 10 amps 
resistive, 5 amps inductive, 28 VDC. 
Size, Z%," x .761" x \4". UL Listed. 

Licon 
Number 

26-801 
26-802 
26-804 
26-80401 
26-8042 
26-80421 
26-901 
26-902 
26-904 
26-90401 
26-9042 
26-90421 
26-888051 
26-988051 

Descri ptlon 
DPST-NC-DB, end solder terminals 
DPST-NO-DB, end solder terminals 
DPDT-DB, end solder terminals 
Same, but non-simultaneous 
DPDT-DB, hi-temp., end solder 
Same, but non-simultaneous 
DPST-NC-DB, side solder terminals 
DPST-NO-DB, side solder terminals 
DPDT-DB, side solder terminals 
Same, but non-simultaneous 
DPDT-DB, hi-temp., side solder 
Same, but non-simultaneous 
M8805/77-001 
M8805/77-002 

TYPE 36 TRIPLE.POLE 
SUBMINIATURE SWITCHES 

Type 36-Utlllzes three Licon Butterlly® 
double-break mechanisms with simulta
neous operation. Greatly reduces space re
Quirements. Uses same actuators as Types 
16 and 26. Contacts 3PDT-DB, momen
tary action; rated 10 amps resistive, 5 
amps Inductive (8 amps, U/L Listed) at 
125/250 VAC or 28 VDC. Size, 2%,' x 1716" 
x \4", excluding terminals. 

Licon No. 
36-604 
36-704 
36-60401 
36-70401 
36-688051 
36-788051 

Description 
End solder terminals, simultaneous action 
Side solder terminals, simUltaneous 
End solder terminals, non-simultaneous 
Side solder terminals, non-simultaneous 
M8805/78cOOI 
M8805/78-002 

List 
Price' 
$6.05 

6.05 
6.05 
5.00 
6.80 
5.80 
6.05 
6.05 
6.05 
5.00 
6.80 
5.80 
7.80 
7.80 

List* 
$9.20 

9.20 
8.15 
8.15 

11.50 
11.50 

*QUANTITY DISCOUNT SCHEDULE "A" 
These discounts apply to all Items on this page. 

Quantity 
1 24 

25-49 
50-99 

Write for additional discounts on larger quantities. 

Multiplier 
.65 
.63 
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Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

DB LICON _Sw_it_ch_es __ _ 
TYPE 01 LIGHTED PUSHBUTTON SWITCH 

WITH SINGLE LAMP INDICATOR 
(DISCOUNT SCHEDULE "8") 

Type 01 pushbutton switch combines single bulb 
panel Indicator with multi-pole pushbutton switch. 
For original equipment or replacement of toggles 
with color-lit or legend-coded button. Provides a 
visual reminder that a circuit is on or off at a 
glance. Available In red, white, yellow, green, or 
blue pushbutton, o/a" and %" round or square, and 
1 Yo" diameter round lens caps; solid or projected 
color illumination. Order le"s capsepa.ately. Avail-

:~~:~~e~:n~~~~%~iP~~t~gr~ 16'~;;:~~ ~5bO~t'6 
or 30 VDC. Momentary, maintained, solenOid held 
and indicator mOdels. One hole mounting with 
choice of 1 %z" or o/a" bushing. Uses T-l % lamp 

with screw or flange base (not Included in price). Overall size: 
12%2" x %" X 2%2" UL Listed 

Licon Unit Bush- Lamp No. of Contactl List 
Number Type ing Base Poles Form Price-

01-145000 Indicator 10";-32 Screw ---1---"." "i $4.00 
01-36500e Indicator %-24 Flange """. 4.00 
01-145510 Momentary 10";-32 Screw --1---C- 5.90 
01-145530 Momentary 15";-32 Screw 1 Z 6.15 
01-365510 Momentary %-24 Flange 1 C 5.90 
01-365530 Momentary %-24 Flange 1 Z 6.15 
01-145610 Momentary 10";-32 Screw 2 C 7.95 
01-145630 Momentary 15";-32 Screw 2 Z 8.50 
01-365610 Momentary %-24 Flange 2 C 7.95 
01-365630 Momentary %-24 Flange 2 Z 8.50 
01-145110 Maintained 15",-32 Screw --1--~ 8.60 
01-145130 Maintained 15",-32 Screw 1 Z 

! 
8.95 

01-365110 Maintained %-24 Flange 1 C 8.60 
01-365130 Maintained %-24 Flange 1 Z 8.95 
01-145210 Maintained 15";-32 Screw 2 C 10.65 
01-145230 Maintained 15";-32 Screw 2 Z 11.25 
01-365210 Maintained %-24 Flange 2 C 10.65 
01-365230 Maintained %-24 Flange 2 Z 11.25 
01-145531 15",-32 Screw --1----z- -:rEs 
01-365531 } Solenoid %-24 Flange 1 Z 13.15 
01-145631 held, 28 V ",.;-32 Flange 2 Z 1 15.30 
01-365631 %-24 Flange 2 Z I 15.3,2 

*LENS CAP (SOLID COLOR) ORDERING INFORMATION 
Licon Cap For List Cap Color 

Number Shape Size Bushing Price- Indication 
01-93131X Round -W ~ $0.45 Add proper suffix to 
01-94131X Round %" %-24 .45 replace X for cap 
01-93141X Round %" "";-32 . 55 color Indication . 
01-94141X Round %" %-24 .55 White: Suffix 1 
01-93181X Round 131" 15";-32 .75 Red: Suffix 2 
01-94181X Round 1%" %-24 .75 Green: Suffix 3 
01-91131X Square %" 10";-32 ----:45 Blue: Suffix 4 
01-92131X Square %" %-24 .45 Yellow: Suffix 5 
01-91141X Square ~" 15";-32 .55 Example: 01-9313l1 
01-92141X Square ~" % .. 24 .55 White cap, solid color 

* Solid color, projected color types on request. 

TYPE 01-800 SNAP-IN ILLUMINATED MATRIX 
MOUNTING SWITCH-WITH SINGLE LAMP INDICATOR 

(DISCOUNT SCHEDULE "8") 
Type 01-S00 single· lamp lighted 
pushbutton switch offers time-sav
Ing snap-in front mounting on panels. 
Combination bezel-barrier elimi
nates misguided actuation. Choice 
of screen colors with solid or pro
jected illumination. Choice of mo
mentary or maintained con tact types 
In Form C (SPDT) and Form Z 
(SPDT, double break); or, Indlcator
only units. Switch rated 10 amps, 
125/250 V AC; UL Listed. Uses 
T-l % flange bulbs (not Included in 
price); simple front-panel lamp ser

vicing without tools. Compact 1 Yo" x Va" lens cap gives ample 
space for engraving or hot stamping 

Indicator ...... Mod.'" j ...... M. 
Licon List Licon List 

Number Description Price Number Color Price" 
01-865000 Indicator only $2.15 01-951911 "Wiiite $il.7ii' 
01-865130 I-pole, maintained 5.80 01-951912 Red .70 
01-865230 2-pole, maintained 7.50 01-951913 Green .70 
01-865530 I-pole, momentary 3.85 01-951914 Blue .70 
01-865630 2-pole, momentary 5.55 01-951915 Yellow .70 

01-951916 Amber .70 
01-951917 Orange .70 

*Sohd color, prOjected color types on request. 

.QUANTITY DISCOUNT SCHEDULE "B" 
Quantity 1 Discount [MUltiPlier, Quantity .1 Discount 1 Multiplier 

1-49 0% None 100-499 15% .S5 
50-99 10% .90 500-999 26% .74 

*QUANTITY DISCOUNT SCHEDULE liD" 

1 49 0% None 500-999 26% .74 
'Quantity I DiscountjMultiPlierl·Quantity 1~!.IMultiPlier 

50-99 10% .90 1000-1999 30% .70 
100-499 IS% .S2 

TYPE 01-600 SWITCH HOUSING (FOR USE 
WITH TYPE 01-748 LIGHTED SWITCH) 

Licon No. 
01-600001 
01-600002 
01-600003 
01-600004 
01-600005 
01-600006 

(DISCOUNT SCHEDULE "D") 
Type 01-600-Easy-to-install, snap-In 
housing for use with Type 01-74S 
switch (listed below, under 01-700 
series). Complete lighted switch offers 
versatility and flexibility at low cost. 
Available in bezel, single barrier or 
double barrier design. Individual or 
matrix mounting is possible with a 
single panel cutout. Uses lens cap 
01-9U41X as listed in Type 01 lens 
cap section. Panel cutout, .875" sq. 

Descri ption List,.. 
~V~e~r~t~ic~a~l~r~o=w~m~t=g~.,~v=e~r~t~.~b=ar=r~ie=r~-------~ 

Horizontal row mtg., vert. barrier 1.20 
Vertical row mtg., single vert. barrier 1.20 
Horizontal row mtg., single vert. barrier 1,20 
Vertical row mtg., no barrier 1.20 
Horizontal row mtg., no barrier 1.20 

TYPE 01-700 ONE-LITE PUSHBUTTON SWITCHES 
(DISCOUNT SCHEDULE "D") 

Type 01-700-Low cost, momentary or maintained, lighted 
pushbutton combines long life, double-break switch and lamp 
base in one plastiC housing. Choice of cylindrical, translucent 
lens caps or regular 01 Series lens caps (If plunger converter Is 
used). Bulb replaceable from front of panel; uses screw-base 
T-l% lamp, not supplied. Switch mechanism 
Is one or two-pole momentary with SPDT 
(Form Z or C) contact. UL Listed at 10 A, 
125/250 V AC. 

SWITCHES WITHOUT LENS CAPS 
Licon I No. IContact List 

Number Actuator Poles, Form Price * 
01-745000 Indicator only ~no switch) .$1.8Q. 
01-745510 Momentary 1 C 3.10 
01-745530 Momentary 1 Z 3.30 
01-745610 Momentary 2 C 3.80 
01-745630 Momentary 2 Z 4.20 
01-745110 Maintained 1 C 4.10 
01-745130 Maintained 1 Z 4.30 
01-745210 Mal.ntalned 2 C 4.80 
01-745230 Maintained 2 Z 5.20 

PLUNGER CONVERTER INSTALLED 
For use with 01 Series lens caps. 1%," bushing only. 

Licon I No. of I Contact 
Number Actuator Poles Form 

01-748000 Indicator only (no switch) 
01-748510 Momentary 1 C 
01-748530 Momentary 1 Z 
01-748610 Momentary 2 C 
01-748630 Momentary 2 Z 
01-748110 Maintained 1 C 
01-748130 Maintained 1 Z 
01-748210 Maintained 2 C 
01-748230 Maintained 2 Z 

TRANSLUCENT LENS CAPS 

List 
Price * 
52.00-

3.30 
3.50 
4.00 
4.40 
4.40 
4.60 
5.10 
5.50 

Momentary-Specify number. List Price ................ 20c* 

Licon No. I Color I Licon No. I Color I Licon No. I Color 
80-010764 "'G'reeil 80-0107.66 YeiiO'W 80-010768 "Wiiite 
80-010765 Red 80-010767 Blue 

Maintained-Specify number. List Price ................. 20c* 
86-010890 I Green I 86-010892 I Yellow I 86-010580 I White 
86-010891 Red 86-0:1,0893 Blue 

TYPE 02-800 TWO-LIGHT SWITCH 
(DISCOUNT SCHEDULE "8") 

Ecollomlcal twocllght version of the 01-S00 
with efficient snap-in mounting and attrac
tive bezel barrier appearance. Size, 1 Yo" 
x %". Employs 76-27XX series snap-on 
switch module. To order complete unit, 
select a lens cap, housing, and switch mo
dule (76.27XX, as shown in 04 section). 

LENS CAPS 
Licon No.* Description List-
02-61XX Full screen t $D.'iO 
02-62XX Vertical splitt 1.25 
02-63XX Horizontal splitt 1.25 
02-64XX Full proj. color 1.25 
02-65XX Vert proj. color 1.80 
02-66XX Horiz. proj. color 1.80 
*IndICate desired colors by substituting 
appropriate numbers for XX In Licon No.: 
1 = white, 2 = red, 3 = green, 4 = blue, 5 = 
yellow, 6= amber, 7= orange. tSolid color. 

02-73 

02-76 

HOUSINGS 

I Snap-In, flange I 
base lamp sockets 

Indicator only 

$1.95 

1.95 

LICON/DIVISION ILLINOIS TOOL WORKS, INC. 6615 WEST IRVING PARK ROAD I CHICAGO, ILLINOIS 60634 I (312) 282·4040 
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SEC. 5100 • SWITCHES/ FUSES/ PROTECTIVE DEVICES 

OM LICON _Sw_it_ch_es __ _ 
TYPE 03 - THE CONVERTIBLE III 

LIGHTED PUSHBUnON SWITCH 
Licon's 03 series lighted 
pushbutton switches of
fer both momentary and 
alternate action In one 
switch. Mode choice is 
made by sliding a selec
tor tab located between 
the terminals. 
In momentary action, 
depressing the lens cap 
actuates the switch. 
When the cap Is re
leased, switch resets Im-
mediately and the cap returns to Its rest position. Alternate 
action requires a press to actuate and a second press to re
lease. Either action in the same compact size. 
This low-cost switch features thermoplastic housing and ac
cepts Tl:y., base lamps. Lamps are easily replaced by pulling 
out lens cap, Inserting new lamp, and snapping cap back on. 
Small In size (2lA1 x % Inch square), the switch's symmetry 
makes It Ideal for matrix mounting and PC board applica
tions. Available with standard .110 in. Faston quick connect 
terminals. 
Switch can be panel mounted from either rear or front with 
bezel or bezel barrier time saving snap in mounting. 

ALL UNITS BELOW, 5 AMPS 1251250 VAC 

Licon 
Number Description Poles 

03·100010 Indicator only, bushing mount 
03·113110 Momentary bushing mount 1 

soft touch 
03·123110 Momentary bushing mount, 2 

soft touch 
03-112110 Alternate action bushing 

mount, tactile feel 
1 

03·122110 Alternate action bushing 2 
mount, tactile feel 

03·115110 Convertible actuator bushing 
mount, tactile feel 

1 

03·125110 Convertible actuator bushing 
mount, tactile feel 

2 

ALL UNITS BELOW, GOLD LOW LEVEL 

03·113210 

03-123210 

03-112210 

03·122210 

03·115210 

03·125210 

Licon 
Number 

03·911 XI 
03·912Xl 

(1 AMP 12S VAC RESISTIVE MAX.) 
Momentary bushing mount 
soft touch 
Momentary bushing mount 
soft touch 
Alternate action bushing 
mount, tactile feel 
Alternate action bushing 
mount, tactile feel 
Convertible actuator bushing 
mount, tactile feel 
Convertible actuator bushing 
mount, tactile feel 

LENS CAPS 

Button Size 

% sq. Flat top 
% x:y., Flattop 

2 

2 

2 

List 
Price 

$1.10 

1.65 
2.00 

1.90 

2.25 

1.90 

2.25 

1.79 

2.28 

2.04 

2.53 

2.04 

2.53 

List 
Price 

$.38 
.38 

Above lens caps solid color. (X) indicate color by listing the 
following numbers: (1) white, (2) red, (3) green, (4) blue, (5) 
yellow, (6) amber, (7) orange. For engraving consult factory. 

BEZELS AND BARRIERS 

Licon List 
Number Description Price 

03-600001 Bezel mount % sq. button $.60 
03·600002. Single barrier % sq. button .60 
03·600003· Double barrier % sq. button .60 
03-600004 Bezel mount % x :y., button .60 
03·600005 Single barrier % x :y., button .60 
03·600006 Double barrier % x :y., button .60 

TYPE 65 SUBMIN. SEALED SWITCH 
(DISCOUNT SCHEDULE "A") 

Type 65-Dependable, environment-free 
snap-action switching with ratings up to 
·10 amps, 30 VDC. SPOT 2-Circuit con
figuration. Solder terminals and potted 
leads available on special order. Size, 
.850" x .875" x .375" mtg. centers, %". 
UL Listed. 
Licon N0'1 Description I List Pr.' 
65-101 Rigid lever $9.20 
65-201 Pin plunger 7.95 
65-301 Roller lever 9.85 
65-401 Overttavlil plung. 11.15 

TYPE 04 LIGHTED PUSHBUTTON 
SWITCH-WITH FOUR-LAMP INDICATOR 
Type 04 illuminated pushbutton switches com-
bine four-bulb panel Indicator Yo' square with 
multlpole switching. Choice of full or split 
screens: Projected or solid color illumination. 
Four different styles: Momentary or maln- 'fl:I 
talned contact; solenoid held switch models, lnJ 
with form C or form Z contact arrangements; 
and Indicator-only units. Switch rated at 10 
amps, 250 VAC or 30 VDC. Uses T-l% lIange 
bulbs (not Included In price). Simple front of 
panel lamp servicing without tools. Choice of 
lIange, barrier, bezel or bezel barrier mounts. 
Order each module Individually. A light mod-
ule, a housing module and a switch module 
make a complete assembly. A light module and 
a housing only makes an Indicator only. 

LIGHT MODULE (FIG. A) 
(DISCOUNT "."-SEE PREVIOUS PAGE) 
Licon Screen Color For List 

Number Split or Full (Specify) ~ Price' 
04-601* Full Proj, ~ Indi-

$2.75 
04-602* Vert. split Proj. cator- 3.15 
04-603* Horlz. split Proj. 

} Bwltch 
3.15 

04-604* Full Solid 2.75 
04-631* Full Proj. Indlc. 2.75 
04-634* Full Solid only 2.75 
"Indicate color filter combination tor projected 
color mOdule by listing color designating let
ters (R=red, 0= green, A=amber, Y=yellow, 
W = white, B = blue, 0 = orange) clockwise In 
accordance with Color Key IIgure at right e.g., 
04-602 ROOR. 

HOUSING MODULE (FIG. B) 
(DISCOUNT "."-SEE PREVIOUS PAGE) @ 

Flush and protruding barriers also available. 
Ucon Ust 

Number Description Price-
04-71 Flange mount. ~" panel $4.15 
04-72 Flange mount, ~. paoel 4.15 
04-73 Flange mount, '." panel 4.15 
04-74 ~~r~fe~ r:;,~~~ W panel 04-75 
04-76 Bezel, black 

4.15 
3.90 
4.15 

Type 04 
Indicator ISwltch 

04-77 Bezel, clear 
04-78 Bezel barrier, black 
04-79 Bezel barrier, clear 

swnCH MODULE (FIG. C) 
(DISCOUNT SCHEDULE "A") 

Licon Unit No. of Contact 
Number Type Poles Form 
76-2711 Maintained 1 C 
76-2713 Maintained 1 Z 
76-2721 Maintained 2 C 
76-2723 Maintained 2 Z 
76-2751 Momentary 1 C 
76-2753 Momentary 1 Z 
76-2761 Momentary 2 C 
76-2763 Momentary 2 Z 

4.1S 
4.15 
4.15 

List 
Price' 
$4.35 

4.60 
5.30 
5.85 
2.80 
3.05 
3.55 Color Key 
4.1g 

TYPE 70-700 PROXIMITY SWITCH 
(DISCOUNT SCHEDULE "Cn ) 

Ultra compact switch for preci
sion control without physical 
contact. Consists of a control 
module (2.53" x 3.75" x 1.35") 
which contains a 10 amp 
DPDT relay, plug-Io terminal 
block (2.19" x 2.66" x .84"), 
potted sensor with 20' cable, 
and potentiometer for sensi
tivity control. Senses both fer
rous and non-ferrous metals. Up 
to 1000 operations per minute 
possible. Sensing range tor .665" 
dla, sensor Is .110" to .261"; for 
.440" dla. sensor, .048" to ,148" 
(sensing ranges based on .235" 
dla. stainless steel target). 

Licon No. 
31·11001 
31·12001 
31·13001 
31·14001 
3",4002 
31·14003 
31·9002 

Description 
Component, Controls Module 
Component, Terminal Block 
Component. Potentiometer 
Component, .440" Dill.. Sensor 
Component, .665" Dia. Sensor 
Hollow Coil Sensor 
NEMA Class 1 Enclosure 

Ust Pr.-
$60.00 

6.50 
5.50 

18.00 
25.00 
50.00 
14.00 

.QUANTITY DISCOUNT SCHEDULE "C" 

Quantity I Discount I MUltiPlierl Quantity I Discount'l Multiplier 
1 2 0% None 10 24 20% .80 
3-5 5% .95 25-49 25% .75 
6-9 10% .90 

... QUANTITY DISCOUNT SCHEDULE "E" 
1 4 0% I None I 50-99 I 33% I .67 5-19 18% .82 100-499 38% .62 

20-49 27% .73 500-990 400/, .60 

LICON/DIVISION ILLINOIS TOOL WORKS, INC. 6615 WEST IRVING PARK ROAD I CHICAGO, ILLINOIS 60634 I (3)2) 282·4040 

FOR tORRENT SOURCE DATA CALL TOLL·FREE 800-645·9200 (IN N. Y. STATE CALL COLLECT (516) 294-(990) 
TWX 910-221·0275 

eem/1973 See YELLOW SECTION for Local Sales and DistributDrs' Offices Vol.2·1093 



VOI~ 2· ·ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

LITTELFUSE 
275000 Picofuse 276000 Picofuse 

- Pigtail Microtuse 

ta=:: (--6 --"\) 
Plug-in Microtuse lAG 301000 

(f [l 
3AG 250 V 312000 

( hre 3"=0 
3AG Sio-Blo 313000 

SUBMINIATURE FUSES 
A must for servicing European electronic 
equipment. Size: 20 mm x 5 mm (.8' x .2'). 

FAST ACTING (250 V) TYPE F 

L.F. Amp Net Net per 100 
No. Rating per 5 100 500 

212.100 '"iii:o-~ $31.50"' $25.20 
212.125 1/8 1.89 31.50 25.20 
212.200 2/10 1.50 25.00 20.00 
212.250 1/4 1.50 25.00 20.00 
212.300 3/10 1.50 25.00 20.00 
212.400 4/10 1.50 25.00 20.00 
212.500 1/2 1.50 25.00 20.00 
212.600 6/10 1.50 25.00 20.00 
212.700 7/10 1.50 25.00 20.00 
212.800 8/10 1.50 25.00 20.00 
212001 1 1.20 20.00 16.00 
212L25 1-1/4 1.20 20.00 16.00 
2120L6 1-6/10 1.20 20.00 16.00 
212002 2 1.20 20.00 16.00 
21202.5 2-1/2 1.20 20.00 16.00 
212003 3 1.20 20.00 16.00 
212004 4 1.20 20.00 16.00 
212005 5 1.20 20.00 16.00 
212006 6 1.20 20.00 16.00 

MEDIUM ACTING (250 V) TYPE M 
Net per 5 ....................... $ 1.53 
Net per 100: 100 ... $25.50; 500 ... 20.40 

L.F. Am! L.F. Amp~, L.F. I Amp No. Rtg. No. Rtg. No. Rtg. 
m:ii2o 1'i5o 2iLsiiii 1i2 2iiiiii3 3--
211.031 1/32211.600 6/1 211004 4 
21Ll00 1/1 211.800 8/10211005 5 
211.200 2/1 211001 1 
211.250 1/4 2111.251-1/4 
211.300 3/10 21101.61-6/10 I 
;111.400 4/10 211002 2 , 

SLO BLO FUSES (250 V) TYPE T 
Net per 5 ....................... $ 1.53 
Net per 100: 100 ... $25.50; 500 ... 20.40 

213'1011/1~213'600 , 6,/1~21302'512_1/2 213.125 1/8 213.700 7/1 21~003 3 
213.200 2/1 213.800 8/1 213004 4 
213.250 1/4 213001 1 213005 5 
213.300 3/1 2131.2$1-1/4 213006 6 
213.400 4/1 21301.6 1-6/1 
213.500 1/2 213002 2 

SUBMINIATURE (125 V MAX.) 

Net per 100: 100 ... $34.50; 500. :: : 27:60 
275015-Net per 5 ............... 2.46 
Net per 100: 100 ... $41.00; 500 . . •. 32.80 

I::F. "!,mp 1::1". '''!,mp 1::1". I!.mp 
No. !ltD. No. Rtg. No. Rtg. 

m:ii2iii6 ffiiiiii" r-- moos 5'" 
275.125 1/8 27501.5 1-1/2 275007 7 
275.2501/4 275002 2 275010 10 
275.3753/8 275003 3 275015 15 
275.5001/2 27503.53-1/2 
275.750314 275004 4 

Quality Fuses 
MICRO FUSE SUBMINIATURE FUSES 

For PC and other min. space uses. Plug-in 
types use holder (listed on another page); 
pigtail types for soldering. Short circuit 
Interrupting capacity 125 V. 10.000 amps 
DC. Blow Specs: 100%. 4-hour min.; 
200% 5-sec. max. Size: l/.i" dill.. X 1).1." 
(fuse bOdy). Plug-In. transparent cap type 
listed. Use prefix 272 for plug-In. metal 
cap; prefix 279 tor pigtail. transparent cap; 
prefix 278 tor pigtail metal cap . 
Plug-In Amp Net Net per 100 
L.F.No. Rating per 5 100 ~ 2'ii:ii'02 liOOOrs:i3 m::so $68.40 
273.005 1/200 5.13 85.50 68.40 
273.010 1/100 5.13 85.50 68.40 
273.015 1/64 5.13 85.50 68.40 
273.031 1/32 5.13 85.50 68.40 
273.0$Q 1/20 4.29 71.50 57.20 
2J3.062 1/16 4.29 71.50 57.20 
2 3.100 1/10 4.29 71.50 57.20 
273.125 1/8 4.29 71.50 57.20 
273.200 2/10 4.29 71.50 57.20 
273.250 1/4 4.29 71.50 57.20 
273.300 3/10 4.29 71.50 57.20 
273.400 4/10 4.29 71.50 57.20 
271.500 1/2 4.29 71.50 57.20 
27 .600 6/10 4.29 71.50 57.20 
273.700 7/10 4.29 71.50 57.20 
273.750 3/4 4.29 71.50 57.20 
273.800 8/10 4.29 71.50 57.20 
273001 1 4.29 71.50 57.20 
27301.5 1-1/2 4.29 71.50 57.20 
273002 2 4.29 71.50 57.20 
273003 3 4.29 71.50 57.20 
273004 4 4.29 71.50 57.20 
273005 5 4.29 71.50 57.20 

HIGH RELIABILITY MICRO FUSES 
For zero defect programs. Hermetically 
sealed; gold-plated terminals for soldered 
or plug-in connections. Fuse rating Identi
lled on each fuse. Test data and traceability 
records are supplied and maintained. 
Rating 125 V, blow time same as 273 series; 
time/current characteristics certified to 
1 % AQL per MIL-Std-l05. Inspection 
Level II. Short circuit interrupting capac
Ityat 125 V, 10.000 amps DC. Size: Fuse 
cap and body, .290" Ig'!Ileads for 262 "plug
In" series .170". Pigta on 268 series 1.0'. 
Useprellx 268 for plgtall type (e.g ., 268.Q02). 
Net per 5 ...................... $ 15.00 
Net per 100: 100 $300.00; 500 300.00 . . .. 
Plllg-in Amp Plllg-in Amp 
L.F. No. Rating L.F. No. Rating 
262.002 1/500 262.400 4/10 
262.005 1/200 262.500 1/2 
262.010 1/100 262.600 6/10 
262.015 1/64 262.700 7/10 
262.031 1/32 262.750 3/4 
262.050 1/20 262.800 1 8/10 
262.062 1/16 262001 
262.100 1/10 26201.5 ~-1/2 
262.125 1/8 262002 
262.200 2/10 262003 3 
262.250 1/4 262004 4 
262.300 3/10 262005 5 

HIGH RELIABILITY PICOFUSES 
For soldering Into circuits or Insertion Into 
diode type clips and mtgs. Fuses rated at 
125 V or less and will Interrupt short circuit 
currents to 300 amps at 125 VDC. Non
hygroscopic ceramiC bodies. Withstands 5-
lb. axial pull test. Blow time 4 hours min •• 
100% rating; 5 secs. max .• 200% ratlug. In
sulation resistance Is 1 meg min, measured 
with 100 V supply. Size: Body~" 19 ... 078" 
dla. Leads are .025" dia .• 1~6" 19 .• gold
plated copper. 
Net per 5 ...................... $ 15.00 
Net per 100' 100 $30000' 500 30000 .. , . . 

Amp 
L.F. No. Rating L.F. No. 

Amp 
Rating 

265.125 1/8 265002 ---:r 
265.;150 1/4 265003 3 
265.375 3/8 265004 4 
265.500 1/2 265005 5 
265.750 1 3/4 265007 7 
265001 265010 10 
26501.5 1-1/2 265015 15 

.. o. 

7 AG FUSES (32 V OR LESS) 
Blow Time: 110%. 4-hr. min.: 135%. 1 hr. 
max' 2000/, 2o-sec max Lg Va" dill. l/.i" 

L.F. Amp Net Net per 100 
No. Rating per 5 ----no---soo 

'ffi'iiOi"" -,-- $OTs' "$f.'5i" $6.iO 
30302.5 ~-1/2 .45 7.50 6.00 
303003 .45 7.50 6.00 
303004 4 .45 7.50 6.00 
303005 5 .33 5.50 4.40 
303006 6 .33 5.50 4.40 

.303015 IS .33 5.50 4.40 
303020 20 .33 5.50 4.40 
303030 30 .33 5.50 4.40 

I AG FUSES (32 V OR LESS) 
Blow Time: 110%. 4-hr. min.; 135%. 1 hr. 
max.; 200% 20-sec max Lg Va" dla It'." . 4 • 

L.F. Amp Net Net per 100 
No. Rating per 5 100 500 
~ --1-- $G.45 $'7.5ii" $6.00 
30101.5 1-1/2 .45 7.50 6.00 
301002 2 .45 7.50 6.00 
30102.5 2-1/2 .45 7.511 6.00 
301003 3 .45 7.50 6.00 
301005 5 .33 5.50 4.40 
301006 6 .33 5.50 4.40 
30107.5 7-1/2 .33 5.50 4.40 
301010 10 .33 5.50 4.40 
301015 15 .33 5.50 4,40 
301020 20 .33 5.50 4.40 
301025 25 .33 5.50 4.40 
301030 30 .33 5.50 4.40 

3AG FUSES (U V OR LESS) 
Blow Time: 110%. 4-hour min.; 135%. 
1 hour max.; 200%. 2!l-1lec. max. Length 
ll/.i' dla l/.i' . 
311004 4 $0.45 $7.50 $6.00 
311005 5 .33 5.50 4.40 
311006 6 .33 5.50 4.40 
31107.5 7-1/2 .33 5.50 4.40 
311008 8 .33 5.50 4.40 
311010 10 .33 5.50 4.40 
311015 15 .33 5.50 4.40 
311025 25 .33 5.50 4.40 
311030 30 .33 5.50 4.40 
311035 35 .45 7.50 6.00 

3AG FUSES (250 V OR LESS) 
Blow Time: 110%. 4-hour min.; 135%. 
1 hour max.; 200%, lO-sec. max. Length 
ll/.i", dill.. l/.i". UL Listed thru 8 amps. 
312-':010 --17100 $2.49-$41;50 $33.20 
312.031 1/32 2.19 36.50 29.20 
312.062 1/16 .99 16.50 13.20 
312.100 1/10 .99 16.50 13.20 
312.125 1/8 .99 16.50 13.20 
312.150 15/100 .99 16.50 13.20 
312.175 .175 .99 16.50 13.20 
312.187 3/16 .99 16.50 13.20 
312.200 2/10 .99 16.50 13.20 
312.250 1/4 .63 10.50 8.40 
312.300 3/10 .63 10.50 8.40 
312.375 3/8 .63 10.50 8.40 
312.500 1/2 .63 10.50 8.40 
312.600 6/10 .63 10.50 8.40 
312.750 3/4 .63 10.50 8.40 
312001 1 .45 7.50 6.00 
3121.25 1-1/4 .45 7.50 6.00 
31201.5 1-1/2 .45 7.50 6.00 
31201.6 1-6/10 .45 7.50 6.00 
312002 2 .45 7.50 6.00 
31202.5 2-1/2 .45 7.50 6.00 
312003 3 .45 7.50 6.00 
312004 4 .54 9.00 7.20 
312005 5 .54 9.00 7.20 
312006 6 .54 9.00 7.20 
312007 7 .54 9.00 7.20 
312008 8 .81 13.50 10.80 
312010 10 .81 13.50 10.80 

3AG sLO BLO FUSES 
Blow Time: 110%. 4-hour min.; 135%, 
1 hour max.; 200%. 5-sec. min. Length 
1\4", dla. \4". UL Listed thru 5 amps. 
313.010 ---i/100--$1:SS-$3"1;SO-$2S:20" 
313.031 1/32 1.89 31.50 25.20 
313.062 1/16 1.38 23.00 18.40 
313.100 1/10 1.38 23.00 18.40 
313.125 1/8 1.38 23.00 18.40 
313.150 15/100 1.38 23.00 18.40 
313.175 .175 1.38 23.00 18.40 
313.187 3/16 1.38 23.00 18.40 
313.200 2/10 1.38 23.00 18.40 
313.250 1/4 1.38 23.00 18.40 
313.300 3/10 1.38 23.00 18.40 
313.375 3/8 1.38 23.00 18.40 
313.400 4/10 1.38 23.00 18.40 
313.500 1/2 1.38 23.00 18.40 
313.600 6/10 1.38 23.00 18.~0 
313.700 7/10 1.38 23.00 18.40 
313.750 3/4 1.38 23.00 18.40 
313.800 8/10 L38 23.00 18.40 
313001 1 1.38 23.00 18.40 
31301.2 1-2/10 1.29 21.50 17.20 
3131.25 1-1/4 1.29 21.50 17.20 
31301.5 1-1/2 1.29 21.50 17.20 
31301.6 1-6/10 1.29 21.50 17.20 
313002 2 1.29 21.50 17.20 
31302.5 2-1/2 .99 16.50 13.20 
31302 8 2-8/10 99 16 50 13 20 
313003 3 16:50 .99 13.20 
31303.2 3-2/10 .99 16.50 13.20 
313004 4 .99 16.50 13.20 
313005 5 .99 16.50 13.20 
3136.25 6-1/4 .99 16.50 13.20 
313007 7 .99 16.50 13.20 
313008 8 .99 16.50 13.20 
313010 10 .99 16.50 13.20 
313015 15 .99 16.50 13.20 
313020 20 .99 16.50 13.20 
313025 25 .99 16.50 13.20 
313030 30 .99 16.50 13.20 
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LIT TEL FUSE 
3AG SLO BLO PIGTAIL FUSES (125 V) 
Blow Time: 110%. 4-hr. min.; 135%. 1 hr. 
max.; 200%. 5-sec. min. Lg. 1Yo". dla. Yo". 
1 '12" pigtails UL Listed thru 5 amps 

L.F. Amp Net Net per 100 
No. Rating per 5 100 500 

3i5.'iiiO 1/100 $2.28 '$'3i.Oii" $3Q..iO 
315.031 1/32 2.28 38.00 30.40 
315.062 1/16 1.80 28.00 22.40 
315.100 1/10 1.80 28.00 22.40 
315.125 1/8 1.80 28.00 22.40 
315.150 15/100 1.80 28.00 22.40 
315.175 .175 1.80 28.00 22.40 
315.187 3/16 1.80 28.00 22.40 
315.200 2/10 1.80 28.00 22.40 
315.250 1/4 1.80 28.00 22.40 
315.300 3/10 1.80 28.00 22.40 
315.375 3/8 1.80 28.00 22.40 
315.400 4/10 1.80 28.00 22.40 
315.500 1/2 1.80 28.00 22.40 
315.600 6/10 1.80 28.00 22.40 
315.700 7/10 1.80 28.00 22.40 
315.750 3/4 1.80 28.00 22.40 
315.800 8/10 1.80 28.00 22.40 
315001 1 1.80 28.00 22.40 
31501.2 1-2/10 1.59 26.50 21.20 
3151.25 1-1/4 1.59 26.50 21.20 
31501.5 1-1/2 1.59 26.50 21.20 
31501.6 1-6/10 1.59 26.50 21.20 
315002 2 1.59 26.50 21.20 
31502.5 2-1/2 1.38 23.00 18.40 
31502.8 2-8/10 1.38 23.00 18.40 
315003 3 1.38 23.00 18.40 
31503~2 3-2/10 1.38 23.00 18.40 
315004 4 1.38 23.00 18.40 
315005 5 1.38 23.00 18.40 

3AG PIGTAIL FUSES (250 V) 
Blow Time: 110%. 4-hour min.; 135%. 
1 hour max.; 200%. 5-sec. max. Length 
1 \-,,~(II:1 •. 1I.,"'.}11" pigtails. _ ._ 
318.010 1/100 $3.03 $50.5'0 $411~4C1 
318.031 1/32 2.79 46.50 37.20 
318.062 1116 1.68 28.00 22.40 
318.100 1/10 1.68 28.00 22.40 
318.125 1/8 1.68 28.00 22.40 
318.150 15/100 1.68 28.00 22.40 
318.175 .175 1.68 28.00 22.40 
318.187 3/16 1.68 28.00 22.40 
318.200 2/10 1.68 28.00 22.40 
318.250 1/4 .99 16.50 13.20 
318.300 3/10 .99 16.50 13.20 
318.375 3/8 .99 16.50 13.20 
318.500 1/2 .99 16.50 13.20 
318.750 3/4 .99 16.50 13.20 
318001 1 .81 13.50 10.80 
3181.25 1-1/4 .81 13.50 10.80 
31801.5 1-1/2 .81 13.50 10.80 
31801.6 1-6/10 .81 13.50 10.80 
318002 2 .81 13.50 10.80 
31802.5 2-1/2 .81 13.50 10.80 
318003 3 .81 13.50 10.80 
318004 4 .84 14.00 11.20 
318005 5 .84 14.00 11.20 
318006 6 .84 14.00 11.20 
318007 7t .84 14.00 11.20 
318008 St .99 16.50 13.20 

3AG INDICATING FUSES (125 V) 
Blow Time: 110%. 4-hour min.; 135%. 
1 hour max. Length 1 Yo'. dla. Yo". 
334:750---374--$2~67- $44.50 $-35.60 
334001 1 2.10 35.00 28.00 
33401.5 1-1/2 2.10 35.00 28.00 
334002 2 2.10 35.00 28.00 
334003 3 2.10 35.00 28.00 
334004 4 2.10 35.00 28.00 
334005 5 2.10 35.00 28.00 
334006 6* 2.88 48.00 38.40 
334008 8* 2.88 48.00 38.40 
33 OlD 1 • 4 0 2 88 48 00 38 40 
334012 12* 2.88 48.00 38.40 
334015 15* 2.88 48.00 38.40 
334020 20* 2.88 48.00 38.40 
*32 volt. t125 volt. 
3AB TINY MIGHTY (250 V OR LESS) 
Blow Time: 110%. 4-hour min.; 135%. 
1 hour max.; 200%. 30-sec. max. Length 
1Yo". dia. Yo". UL Listed thru 15 A. 
3i.UZ5 . ·--.178---$0.87-$14:50--$11.60 
314.250 1/4 .87 14.50 11.60 
314.375 3/8 .87 14.50 11.60 
314.500 1/2 .87 14.50 11.60 
314.750 3/4 .87 14.50 11.60 
314001 1 .87 14.50 11.60 
314002 2 .87 14.50 11.60 
314003 3 .87 14.50 11.60 
314004 4 .87 14.50 11.60 
314005 5 .78 13.00 10.40 
314006 6 .78 13.00 10.40 
314007 7 .78 13.00 10.40 
314008 8 .78 13.00 10.40 
314010 10 .78 13.00 10.40 
314012 12 .87 14.50 11.60 
314015 15 .87 14.50 11.60 
314020 20 .87 14.50 11.60 
314025 25 1.08 18.00 14.40 
314030 30 1.08 18.00 14.40 

SEC. 5100 • SWITCHESI FUSES TPROTECTIVE DEVICt;::> 

Quality Fuses 
3AB SLO 8LO FUSES (250 V) CERAMIC 
Blow Time: 110%. 4-hr. min.; 135%. 1 hr. 
max' 200% 5-sec min Lg 1 Yo" dla Yo" .. . .. . . 

L.F. Amp Net Net per 100 
No. Rating per 5 100 500 

'ffi:Oiii'"" 1/100 i2.iii" m:Oo m:oo 
323.031 1/32 2.40 40.00 32.00 
323.062 1/16 1.98 33.00 26.40 
323.100 1/10 1.98 33.00 26.40 
323.125 1/8 1.98 33.00 26.40 
323.150 15/100 1.98 33.00 26.40 
323.175 .175 L98 33.00 26.40 
323.187 3/16 L98 33.00 26.40 
323.200 2/10 1.98 33.00 26.40 
323.250 1/4 1.98 33.00 26.40 
323.300 3/10 1.98 33.00 26.40 
323.375 3/8 1.98 33.00 26.40 
323.400 4/10 1.98 33.00 26.40 
323.500 1/2 1.98 33.00 26.40 
323.600 6/10 1.98 33.00 26.40 
323.700 7/10 1.98 33.00 26.40 
323.750 3/4 1.98 33.00 26.40 
323.800 8/10 1.98 33.00 26.40 
323.001 1 1.98 33.00 26.40 
32301.2 1-2/10 1.98 33.00 26.40 
3231.25 1-1/4 1.98 33.00 26.40 
32301.5 1-1/2 1.98 33.00 26.40 
32301.6 1-6/10 1.98 33.00 26.40 
323002 2 1.98 33.00 26.40 
32302.8 2-8/10 1.38 23.00 18.40 
323003 3 1.38 23.00 18.40 
32303.2 3-2/10 * 1.38 23.00 18.40 
323004 4* 1.38 23.00 18.40 
323005 5* 1.38 23.00 18.40 
3236.25 6-1/4* 1.38 23.00 18.40 
323007 7* 1.38 23.00 18.40 
323008 8t 1.38 23.00 18.40 
323010 lOt 1.38 23.00 18.40 
323015 15t 1.38 23.00 18.40 
323020 20t 1.38 23.00 18.40 
323025 25t 1.38 23.00 18.40 
323030 30t 1.38 23.00 18.40 
*125 volt. t32 volt. 

LIMITED CURRENT (250 V) TYPE C 
Blow Time: 110%. 4-hour min.; 135%. 
1 hour max.; 200%. 5-sec. max. Prices tor 
applicable fuse holders upon request. 
332.031 1/32 $2.10 $35.00 $28.00 
332.062 1/16 1.38 23.00 18.40 
332.125 1/8 .99 16.50 13.20 
332.187 3/16 .99 16.50 13.20 
332.250 1/4 .84 14.00 11.20 
332.300 3/10 .84 14.00 11.20 
332.375 3/8 .84 14.00 11.20 
332.400 4/10 .84 14.00 11.20 
332.500 1/2 .84 14.00 11.20 
332.700 7/10 .84 14.00 11.20 
332.750 3/4 .84 14.00 11.20 
332001 1 .51 8.50 6.80 
3321.25 1-1/4 .51 8.50 6.80 
33201.5 1-1/2 .51 8.50 6.80 
3321.75 ~-3/4 .51 8.50 6.80 
332002 .51 8.50 6.80 
33202.5 2-1/2 .51 8.50 6.80 
332003 3 .51 8.50 6.80 
33203.5 3-1/2 .57 9.50 7.60 
332004 4 .57 9.50 7.60 
332005 5 .57 9.50 7.60 
332006 6 .57 9.50 7.60 
332007 7* .57 9.50 7.60 
332008 8* .87 14.50 11.60 
332010 10* .87 14.50 11.60 
*125 volt. 

LC SLO 8LO (125 V) TYPE N 
Blow Time: 110%. 4-hour min.; 135%. 
1 hour max.; 200%. 5-sec. min. Prices tor 
applicable fuse holders upon request 
333.010 1/100 $1.89 $31.50 $25.20 
333.031 1/32 1.89 31.50 25.20 
333.062 1/16 1.38 23.00 18.40 
333.100 1/10 1.38 23.00 18.40 
333.150 15/100 1.38 23.00 18.40 
333.200 2/10 1.38 23.00 18.40 
333.250 1/4 1.38 23.00 18.40 
333.300 3/lO 1.38 23.00 18.40 
333.400 4/lO 1.38 23.00 18.40 
333.500 1/2 1.38 23.00 18.40 
333.600 6/10 1.38 23.00 18.40 
333.700 7/10 1.38 23.00 18.40 
333.750 3/4 1.38 23.00 18.40 
333.800 8/10 1.38 23.00 18.40 
333001 1 1.38 23.00 18.40 
3331.25 1-1/4 L38 23.00 18.40 
33301.6 1-6/10 1.38 23.00 18.40 
3331.75 1-3/4 L38 23.00 18.40 
333002 2 1.38 23.00 18.40 
33302.5 2-1/2 1.38 23.00 18.40 
33302.8 2-8/10 1.38 23.00 18.40 
333003 3 1.38 23.00 18.40 
33303.2 3-2/10 1.38 23.00 18.40 
33303.5 3-1/2 1.38 23.00 18.40 
333004 4 1.38 23.00 18.40 
333005 5 1.38 23.00 18.40 
3336.25 6-1/4 1.38 23.00 18.40 
333007 7 1.38 23.00 18.40 

3AG Pin-Indicating 334000 

Q Ul4i,O 
3AB Steatite 314000 

Limited Current Type C 332000 

o::owrwa: 
Limited Current Type N 333000 

8AG Instrument 361000 

SFE Series Q3 CO 
SFE AUTO FUSES (32 V OR LESS) 

Blow Time: 110%. 4-hour min.; 135%.0-1 
hour; 150%. 20 amps or less 0-15 sec •• 30 
amps 0-30 sec Dia V-!" 

L.F. Amp '1th• 
Net Net per 100 

No. Rating n. per 5 100 500 
307004 4 ~ $G.33 $5.5iI $iTo 
307006 6 3 4 .33 5.50 4.40 
30707.5 7-1/2 % .33 5.50 4.40 
307009 9 % .33 5.50 4.40 
307014 14 1M6 .33 5.50 4..40 
307020 20 IV-! .33 5.50 4.40 
307030 30 1'l'16 .33 5.50 4.40 

8AG FUSES 
Blow Time: 110%. 4-hour min.; 135%. 
1 hour max.; 200%. 10-sec. max. Length 
1" dia Yo" UL Listed thru 5 amps 

Net Net per 100 L.F. Amp 
No. Rating per 5 100 500 

'i'62.'i25 ~ $ii.99 $i'6.'5ii" $i3.2o"" 
362.250 1/4 .63 10.50 8.40 
362.375 3/8 .63 10.50 8.40 
362.500 1/2 .63 10.50 8.40 
362.750 3/4 .63 10.50 8.40 
362001 1 .45 7.50 6.00 
36201.5 1-1/2 .45 7.50 6.00 
362002 2 .45 7.50 6.00 
36202.5 2-1/2 .45 7.50 6.00 
362003 3 .45 7.50 6.00 
362005 5 .33 5.50 4.40 
362006 6 .33 5.50 4.40 
362008 S .33 5.50 4.40 
362010 10 .33 5.50 4.40 
362012 12 .33 5.50 4.40 
362015 15 .33 5.50 4.40 
362020 20 .33 5.50 4.40 
362025 25 .33 5.50 4.40 
362030 30 .33 5.50 4.40 

8AG INSTRUMENT FUSES 
Blow Time: 100%. 4-hour min.; 200%. 
5-sec. max. Length I". dla. V-!". 
361.002 1/500 $6.75 $112.50 $90.00 
361.005 1/200 2.88 48.00 38.40 
361.010 1/100 2.49 41.50 33.20 
361.031 1/32 2.19 36.50 29.20 
361.062 1/16 1.38 23.00 18.40 
361.100 1/10 .99 16.50 13.20 
361.125 1/8 .99 16.50 13.20 
361.187 3/16 .99 16.50 13.20 
361.200 2/10 .99 16.50 13.20 
361.250 1/4 .63 10.50 8.40 
361.375 3/8 .63 10.50 8.40 
361.400 4/10 .63 10.50 8.40 
361.500 1/2 .63 10.50 8.40 
361.750 3/4 .63 10.50 8.40 
361001 1 .45 7.50 6.00 
36101.5 1-1/2 .45 7.50 6.00 
361002 2 .45 7.50 6.00 
361003 3 .45 7.50 6.00 
361004 4 .45 7.50 6.00 
361005 5 .45 7.50 6.00 

9AG FUSES (32 V OR LESS) 
Blow Time: 100%. 4-hour min.; 125%.0-1 
hour; 200%. 0-25 seconds. Lg.1~6·.dla. V-!II. 
306050 I 50 1$0.63 1 $10.50 1$8.40 
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VI_ 2 ACTIVE COMpONENTS I CIRCU,T ASSEMBLIES I CONTROLS & DRIVES 

I 11111'1'4 Quality Fuses 
[ a 
4AG Aircraft 411000 

4AG Sio-Blo 413000 

4A B Ceramic 414000 

( 
5AG Aircraft 511000 

( • J 
5AG Sio-Blo 513000 

5AB Aircraft 514000 

4AG QUICK-ACTING FUSES (250 V) 
Blow Time: 110%. 4-hour min.; 135%. 
1 hour max.; 200%. 5-sec. max. Length 
1\4". dia. %,". 

L.F. Amp Net Net per 100 
No. Rating per 5 100 500 

ii2.li'62 "l;i6 $L9'8 m:oo m:ro 
412.125 1/8 1.50 25.00 21i.00 
412.150 15/100 1.50 25.00 20.00 
412.250 1/4 .69 11.50 9.20 
412.500 1/2 .69 11.50 9.20 
412001 1 .66 11.00 8.80 
41201.5 1-1/2 .66 11.00 8.80 
412002 2 .66 11.00 8.80 
41202.5 2-1/2 .66 11.00 8.80 
412003 3 • 66 11.00 8.80 
412005 5 • 57 9.50 7.60 
412008 8* • 57 9.50 7.60 
*125 volt. 

4AG SLO BLO AIRCRAFT FUSES 
(125 V OR LESS) 

Blow Time: 110%. 4-hour min.; 135%. 
1 hour max.; 200%. 5-sec. max. Length 
1\4". dia. %,". 
413.062 1/16 $1.80 $30.00 $24.00 
413.100 1/10 1.80 30.00 24.00 
413.125 1/8 1.80 30.00 24.00 
413.150 15/100 1.80 30.00 24.00 
413.200 2/10 1.80 30.00 24.00 
413.250 1/4 1.80 30.00 24.00 
413.300 3/10 1.80 30.00 24.00 
413.400 4/10 1.80 30.00 24.00 
413.500 1/2 1.80 30.00 24.00 
413.600 6/10 1.80 30.00 24.00 
413.750 3/4 1.80 30.00 24.00 
413.800 8/10 1.80 30.00 24.00 
413001 1 1.80 30.00 24.00 
4131.25 1-1/4 1.80 30.00 24.00 
41301.5 1-1/2 1.80 30.00 24.00 
41301.6 1-6/10 1.80 30.00 24.00 
413002 2 1.80 30.00 24.00 
41302.5 2-1/2 1.38 23.00 18.40 
413003 3 1.38 23.00 18.40 
41303.2 3-2/10 1.38 23.00 18.40 
413004 4 1.38 23.00 18.40 
413005 5 1.38 23.00 18.40 
4136.25 6-1/4 1.38 23.00 18.40 
413008 8* 1.38 23.00 18.40 
413010 10* 1.38 23.00 18.40 
413015 15* 1.38 23.00 18.40 
413020 20* 1.38 23.00 18.40 
413025 25* 1.38 23.00 18.40 
413030 30* 1.38 23.00 18.40 
*32 volt. 

4AG AIRCRAFT FUSES (32 V) 
Blow Time: 110%. 4-hour mIn.; 135%. 
1 hour max.; 200%. 10-sec. max. Length 
1\4". dla. %z". 
411010 10 $0.57 $ 9.50 $7.60 
411015 15 .57 9.50 7.60 
411020 20 .57 9.50 7.60 
411025 25 .57 9.50 7.60 
411030 30 .57 9.50 7.60 
411035 35 .66 11.00 8.80 
411040 40 .66 11.00 8.80 

4AB FUSES (250 V) CERAMIC 
Blow Time: 110%. 4-hour min.; 135%. 
1 hour max.; 200%. 15-sec. max. Length 
l\4h• dla %zh 

L.F. Amp Net Net per 100 
No. Rating per 5 100 500 

ii4o'01 --1- $1.38 '$'2'3.'00 $i'f.iil 
414002 2 1.38 23.00 18.40 
414003 3 1.38 23.00 18.40 
414005 5 1.29 21.50 17.20 
414006 6 1.29 21.50 17.20 
414008 8 1.29 21.50 17.20 
414010 10 1.29 21.50 17.20 
414015 15 1.29 21.50 17.20 
414020 20 1.29 21.50 17.20 
414025 25* 1.29 21.50 17.20 
414030 30* 1.29 21.50 17.20 
414035 35t 1.38 23.00 18.411 
414040 40t 1.38 23.00 18.40 
*125 V; t32 V. 

4AB SLO BLO FUSES (250 V) CERAMIC 
Blow Time: 110%. 4-hr. max.; 135%. 1 hr. 
max.; 200%. 5-sec. min. Lg .• 1 lI," dia %," 

L.F. Amp Net Net per 100 
No. Rating per 5 100 500 

'i'2'3.O'ii2 1/16 $2.10 m:oo $'2'8.00 
423.100 1/10 2.10 35.00 28.00 
423.125 1/8 2,10 35.00 28.00 
423.150 15/100 2.10 35.00 28.00 
423.200 2/10 2.10 35.00 28.00 
423.250 1/4 2.10 35.00 28.110 
423.300 3/10 2.10 35.00 28.00 
423.400 4/10 2.10 35.00 28.00 
423.500 1/2 2.10 35.00 28.00 
423.600 6/10 2.10 35.00 28.00 
423.750 3/4 2.10 35.00 28.00 
423.800 8/10 2.10 35.00 28.00 
423001 1 2.10 35.00 28.00 
4231.25 1-1/4 2.10 35.00 28.00 
42301.5 1-1/2 2.10 35.00 28.00 
42301.6 1-6/10 2.10 35.00 28.00 
423002 2 2.10 35.00 28.00 
42302.5 2-1/2 1.50 25.00 20.00 
423003 3 1.50 25.00 20.00 
42303.2 3-2/10* 1.50 25.00 20.00 
423004 4* 1.50 25.00 20.00 
423005 5* 1.50 25.00 20.00 
4236.25 6-1/4* 1.50 25.00 20.00 
423008 8t 1.50 25.00 20.00 
423010 lOt 1.50 25.00 20.00 
423015 15t 1.50 25.00 20.00 
423020 20t 1.50 25.00 20.00 
423025 25t 1.50 25.00 20.011 
423030 30t 1.50 25.00 20.00 

*125 volt; t32 volt. 

5AG AIRCRAFT FUSES 
Blow Time: 110%. 4-hour min.; 135%. 
1 hour max.; 200%. 20-sec. max. Length 
Il1,". dia. l%z". 

L.F. Amp Net Net per 100 
No. Rating per 5 100 500 

5iIiiiii'"" ---w- $D.84 m:oo $iI'2ii" 
511015 15 .84 14.00 11.20 
511020 20 .84 14.00 11.20 
511025 25 .84 14.00 11.20 
511030 30 .84 14.00 11.20 
511035 35 .84 14.00 11.20 
511040 40 .84 14.00 11.20 
511050 50 .84 14.00 11.20 
511060 60 .84 14.00 11.20 

5AG QUICK-ACTING FUSES 
(250 V OR LESS) 

Blow Time: 110%. 4-hour min.; 135%. 1 
hour max.; 200%. 100sec. max. Length 
1 lI," dla 1 %z" . 
512001 1 $0.84 $14.00 $11.20 
512002 2 .84 14.00 11.20 
512003 3 .84 14.00 11.20 
512004 4 .84 14.00 11.20 
512005 5 .84 14.00 11.20 
512008 8* .84 14.00 11.20 

*125 volt. 

5AG SLO BLO FUSES (250 V OR LESS) 
Blow Time: 110%. 4-hour min.; 135%. 
1 hour max.; 200%. 5-sec. min. Length 
1 lI,h dla 1 %zh . 
513.500 1/2 $2.19 $36.50 $29.20 
513001 1 2.19 36.50 29.20 
513002 2 2.19 36.50 29.20 
513003 3 1.80 30.00 24.00 
513004 4 1.80 30.00 24.00 
513005 5 1.80 30.00 24.00 
513010 10 1.80 30.00 24.00 
513015 15 1.80 30.00 24.00 
513020 20 1.80 30.00 24.00 
513025 25 1.98 33.00 26.40 
513030 30 1.98 33.00 26.40 

5AB AIRCRAFT FUSES 
Blow Time: 110%. 4-hour min.; 135%. 
1 hour max.; 200%. 30-sec. max. Length 
1 lI,h. dla. l%z". 
Net per 5 ....................... $ 0.99 
Net per 100' 100 $1650' 500 1320 . . , . ... 
L.F. No. Amp Rtg. L.F. No. Amp Rtg. 
514001 1 514007 7 
514002 2 514008 8 
514003 3 514010 10 
51403.5 3-1/2 514015 15 
514005 5 514020 20 
514006 6 514025 25 
5146.25 6-1/4 514030 30 

5AB SLO BLO FUSES (CERAMIC) 
Blow Time: 110%. 4-hr. min.; 135%. 1 hr. 
max.; 200%; 5 sec. min. Lg.ll1,". dia. 1%,". 
Voltage rating 250 V except as noted. 
Net per 5 ....................... $ 2.94 
Net per 100' 100 $4900' 500 3920 . . , . ... 
523.100 1/10 523003 3 
523.150 15/100 52303.2 3-2/10 
523.200 2/10 52303.5 3-1/2 
523.300 3/10 523004 4 
523.400 4/10 52304.5 4-1/2 
523.500 1/2 523005 5 
523.600 6/10 52305.6 5-6/10 
523.800 8/10 5236.25 6-1/4 
523001 1 523007 7 
5231.12 1-1/8 523008 8 
5231.25 1-1/4 523009 9 
52301.4 1-4/10 523010 10 
52301.6 1-6/10 523012 12* 
52301.8 1-8/10 523015 15* 
523002 2 523020 20t 
5232.25 2-1/4 523025 25t 
52302.5 2-1/2 523030 30t 
52302.8 2-8/10 

*125 volt. t32 volt. 

HIGH VOLTAGE FUSES 
Designed for use in aircraft radio equip
ment. transmitting equipment. X-ray ap
paratus. high voltage rectifiers. etc. For 
use in circuits rated up to 20 kW DC or 
30 kV A AC. Fuses are fiber enclosed with 
cadmium plated end caps; 612000-623000 
caps are nickel plated. Two prinCiples of 
arc suppression are employed: (1) Multi
break fuse wire which blows at each half 
Inch of its length; (2) Ceramic baffles break 
the arc into several parts and quench It . 
Blow Time: 110%. 4-hour min.; 135% • 
1 hour max.; 200%. 10 sec. max . 

1000 VOLT (3" x 1%,") -
L.F. Amp L.F. Amp 
No. Rating No. Rating 

621.375 3/8 621001 1 
621.500 1/2 62101.5 1-1/2 
621.750 3/4 621002 2 

2500-VOLT (4l1," x 1%,") 

622.750 3/4 622002 2 
622.500 I 1/2 I 62201.5 I 1-1/2 

622001 1 

3000-VOLT (5l1," x 1%,") 
623.500, 1/2 I 61301.5 I 1-1/2 
:~~il0510 i/4 613002 2 

1000-VOLT (3" x IY,6") 

701.06211/16 1701.750 1 701.125 1/8 701001 
701.250 1/4 70101.5 
701.375 3/8 701002 
701.500 1/2 

5000-VOLT (5" x IY,6") 

702.062 1/16 702001 
702.125 1/8 70201.5 
702.250 1/4 702002 
702.375 3/8 70202.5 
702.500 1/2 702003 
702.750 3/4 

3/4 
1 
1-1/2 
2 

1 
1-1/2 
2 
2-1/2 
3 

10.000-VOL T (10" x 1 Y,6") 

703.125 1/8 703001 
703.250 1/4 70301.5 
703.06211/16 1703.750 1 

703.375 3/8 703002 
703 500 1/2 703003 

3/4 
1 
1-1/2 
2 
3 

HIGH VOLTAGE FUSE PRICING 

L.F. Net Net per 100 
No. Each 100 500 

621000 Series """$G.3'5 $'""29.50 $""23.iiI 
622000 Series .50 42.00 33.60 
623000 Series .77 64.00 51.20 
701000 Series .94 78.00 62.40 
702000 Series .94 78.50 62.80 
703000 Series 1.86 155.00 124.00 
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SEC. 5100 • SWITCHES/ FUSES/ PROTECTIVE DEVICES 

LITTELFUSE CIRCUIT BREAKERS, 
MOUNTINGS AND CLIPS 

MOUNTINGS, FUSE CLIPS AND FUSE HOLDERS 
MOUNTINGS FOR RECTIFIERS 

LF. Net Each, Net per 100 
No. Description Lot. of 5 100 500 

099062 Single pole, ~s' base 50.22 518.00 514·40 
099063 Double pole, ~. base .40 33·00 26·20 
099065 Double pole, n base .28 23·00 18·40 
099065-3 !-is' Bakelite Insulator .03 2·20 1.80 
099067 Single pole !-is' base .13 11.00 8.80 
099067-3 !-is' Bakelite Insulator .02 1.50 1.20 

3AG MOUNTINGS 
351009 I H1nged can cover, 2 pole I 51.93 I 5160·50 I 5128.40 
351010 Spare, 1 pole .22 1 8.00 14.40 
352001 Through panel, 1 pole .37 31.00 24·80 
353001 Panel, 1 pole .64 53.50 42.80 

3AG MOUNTINGS 4AG FUSE MOUNTINGS 
WITH SCREW TERMINALS-TYPE T WITH SCREW TERMINALs-TYPE T 

L.F. 
No. 

356001 
356002 
356003 
356004 
356005 
356006 
356007 
356008 
356009 
356010 
356011 
356012 

Deserlp- Net Ea. Net per 100 
tion Lots of 5 100 

"""Tiiiiie ""iD.i2 i35.iii 
2 pole .82 68.00 
3 pole 1.23 102.50 
4 pole 1.69 141.00 
5 pole 2.11 176.00 
6 pole 2.53 211.00 
7 pole 2.94 245.00 
8 pole 3.38 282.00 
9 pole 3.80 317.00 

10 pole 4.21 35LOO 
II pole 4.63 386.00 
12 pole 5.05 421.00 

500 
$ 28.0 

54.4 
82.0 

112.8 

~ 
o 
o 
o 

140.80 
168.8 
196.0 
225.6 
253.6 
280.8 
308.8 
336.8 

o 
o 
o 
o 
o 
o 
o 

L.F. Descrlp- Net Ea. Net per 100 
No. tlon Lots of 5 100 500 

miiiii """Tiiiiie $0.58 rra:Oo 'f"'3iTo 
456002 2 pole 1.06 88.00 70.40 
456003 3 pole 1.55 129.00 103.20 
456004 4 pole 2.65 220.50 176.40 
456005 5 pole 3.32 277.00 22L60 
456006 6 pole 3.93 327.50 262.00 
456007 7 pole 4.62 385.00 308.00 
456008 8 pole 5.26 438.50 350.80 
456009 9 pole 5.90 492.00 393.60 
456010 10 pole 6.55 545.50 436.40 
456011 II pole 7.16 597.00 477.60 
456012 12 pole 7.73 644.00 515.20 

3AG MOUNTINGS SAG MOUNTINGS 
WITH SOLDER TERMINALS-TYPE S WITH SCREW TERMINALs-TYPE T 

357001 1 pole \ $0.22 1 $ 18.00 $ 14.40 556001 1 pole $0.64 $ 53.00 $ 42.40 
357002 2 pole .40 33.00 26.40 556002 2 pole 1.24 103.00 82.40 
357003 3 pole 62 51.50 41.20 556003 3 pole L80 150.00 120.00 
357004 4 pole .78 65.00 52.00 556004 4 pole 3.22 268.00 214.40 
357005 5 pole .96 80.00 64.00 556005 5 pole 4.00 333.50 266.80 
357006 6 pole 1.12 93.00 74.40 556006 6 pole 4.75 395.50 316.40 
357007 7 pole L27 106.00 84.80 556007 7 pole 5.57 464.50 371.60 
357008 8 pole 1.44 120.00 96.00 556008 8 pole 6.35 529.00 423.20 
357009 9 pole 1.63 136.00 108.80 556009 9 pole 7.13 594.50 475.60 
357010 10 pole 1.81 15LOO 120.80 556010 10 pole 7.87 656.00 524.80 
357011 II pole 1.99 166.00 132.80 556011 11 pole 8.64 720.00 576.00 
357012 12 pole 2.17 181.00 144.80 556012 12 pole 9.29 774.50 619.60 

HIGH VOLT AGE FUSE HOLDERS 
lAG MOUNTINGS For 701000 Series Fuses. 

3830011 1 pole*1 $0.64 I $53.501 $42.80 L.F., Size, In., Net I Net per 100 
383002 1 polet .43 36.00 28.80 No. L. x H. Each 100 I 500 
*Thru-panel. tMeter back. ~ 2lh x 1% $2:26 mm mm 

lAG MOUNTINGS For 702000 Serles Fuses. 
WITH SOLDER TERMINALS-TYPE S 711002 16lh x 1%1$2.35 1$196.001$156.80 
L.F. Descrlp- Net Ea. Net per 100 For 703000 Series Fuses. 
No. tion Lots 015 100 500 711003 112 x 3 I $6.04 1$503.001 $402.40 

iiiiiiii """"i'Poiii' ~ $ 18.00 $"'i4.4o For 621000 Series Fuses. 
387002 2 pole .40 33.00 26.40 631001 14 x 1%41 $1.15 I $96.001 $76.80 
387003 3 pole .62 51.50 41.20 For 622000 Series Fuses. 
387004 4 pole .78 65.00 52.00 631002 1514 x 1%41$1.69 1$141.001$112.80 387005 5 pole .96 80.00 64.00 
387006 6 pole 1.12 93.00 74.40 For 623000 Series Fuses. 
387007 7 pole 1.27 106.00 84.80 831003 1614 x 1%4I$L95 1$162.501$130.00 
387008 8 pole 1.44 120.00 96.00 TV SNAP-ON FUSE HOLDERS 387009 9 pole 1.63 136.00 108.80 
387010 10 pole 1.81 151.00 120.80 094025110 hOlders*1 $2.47 I" .. "I" .... 
387011 11 pole 1.99 166.00 132.80 350130 Holderst .21 $17.00 $14.00 
387012 12 pole 2.17 18LOO 144.80 *In plastic box of 10. tBulk. 

STANDARD FUSE CLIPS (PHOSPHOR BRONZE, NICKEL PLATED) 

LF. 
No. Fuse Adaptation 

101001 SFE, 3AG, 8AG, 3AB 
101002 SFE, 3AG, 8AG, 3AB 
101003* SFE, 3AG, 8AG, 3AB 
103001 4AG, 4AB 
104002 4AG, 4AB 
105001 SAG 
105002 5AG 
107001 ~s' dla. 
107002 • sn dla. 
109001 ~s' dla. 
109002 I ~s" dla. 

NLotset Eoafch5, 1 __ ~~N~et~per~l~O~O~ __ 
Type 100 500 

I~E~a~r~--I-=;5;0~.0;3~b5~2;.;6~5 5 2.12 
Earless .04 3.00 2.40 
Lug .04 3.50 2.80 
Ear .05 4.45 3.56 
Earless .05 4.45 3.56 
Ear .07 5.50 4.40 
Earless .05 4.45 3.56 
Ear .08 7.00 5-60 
Earless .09 7.50 6.00 
Ear .32 27.00 21.60 
Earless .32 27.00 21.60 

*Unplated, bright dip. 
STANDARD FUSE CLIPS (BERYLLIUM COPPER, SILVER PLATED) 

121001 SFE, 3AG, 8AG, 3AB Ear 50.06 5 5.00 5 4.00 
121002 SFE, 3AG, 8AG, 3AB Earless .07 6.00 4.80 
121004 SFE, 3AG, 8AG, 3AB Lug .1 9 1 5.50 1 2.40 
123001 4AG,4AB Ear .11 9.00 7.20 
123002 4AG, 4AB Earless .11 9.00 7.20 
125001 5AG, hi-volt Ear .1 6 13.50 1 0.80 
125002 5AG, hi-volt Earless.l 6 1 3.50 1 0.80 
127001 %i" dla. Ear .40 33.50 26.80 
127002 %on dia. Earless .40 33.50 26.80 
129001 i*s' dla. Ear .94 78.50 62.80 
129002 I~s" dia. Earless .94 78.50 62.80 

PC BOARD FUSE CLIPS (SPRING BRONZE) 
102068 I lAG, 3AG, SAG I Ear I 50.05 1 54.50 I S3.60 
102069 lAG, 3AG, 8AG Earless .05 4.50 3.60 

MANUAL RESET 
CIRCUIT BREAKERS 

Exact replacement protector for TV cir
cuits. Ideal for current overload protection 
for model railroads, toy transformers, hair 
dryers, small appliances, tools, wiring, etc. 
For 125 VAC. Size, 1%' x I~s' x lh". 
Net Each, Skin Pack* ........... 50.84 
Bulk Pkg Box of 5 3 90 .. ............. 

Trip Trip 
L.F. Rating L.F. Rating 
No.* Amps No.* Amps 

8150650 .650 815003+ ~ 
815.800 .SOO 8153.25t 3.25 
815001 1 81503.5 3.5 
815L25 1.25 8153.75 3.75 
81501.5 1.5 815004t 4 
8151.75t 1.75 81504.5t 4.5 
815002t 2 851005 5 
8152.25t 2.25 815006 6 
81502.5t 2.5 815007t 7 
8152.75t 2.75 

*AddCtoL.F. No. for Skin Pack (S15002C). 
L.F. No. 094084 Bulk A •• ortment-Ten 
circuit breakers from the above listing as 
Indicated by (t). Net Each ...... 57.80 
LF. No. 094085 Card Assortment-Same, 
but card packaging. Net Each .... 58.40 
LF. No. 094073 Card Assortment for 
Color TV-One each 8151.75, 8152.25, 
8152.75, 815003, 815007; two 81504.5, 
three 8153.25. Net Each ......... 59.30 
LF. No. 094074 Bulk Assortment for 
Color TV-Same, but bulk packaging. 
Net Each ..................... 58.70 
LF. No. 815(000) PA-Clrcult Breaker 
Adapter Plate--Net Each 50.1 8: 100 
Net: $15.00 (S100 lots): $12.011 ($500 lots). 

DUAL CIRCUIT BREAKERS 
Exact replacements for RCA. 
Net per bubble packed card ..... ·51 42 

Term. Term. 
LF. RCA 1 and 2 3 and 4 
No. No. Hold --.ror.r 

816100 120784 1.30 A "":37'5"A 
816101 121719 .900 A .325 A 
816102 1471912-4 .950 A .400 A 
816103 130077 .175 A .400 A 

Fuse 
Clips 

815000 

n I Series _B 

~""#j U 1--=0, /lITTElFUSE INC. ~ 
~I~ "5/.SER'U PAT. "30380.7 J 
P/~ If #/,$#-" 

Earless 

~~~~ ~;} ~ ~ i~ I ~ 

~ln_~ 

~f.! .~ 
Terminal~ Clip 

~, 
.. 

357000, 
387000 

456001, 
556001 

~ Pb 
631001 

099062 

~ ~ 
Holder 

~=. ::. 
0-

- e -= . 
099063 
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LITTELFUSE Fuses, Holders 
PLUG FUSES 

ECON TIME-DELAY PLUG FUSES 
Dual-element plug type tuses provide addi
tional protection against blowing during 
motor starting cycle. UL Recognized. For 
125-volt operation 

L.F. Amp Net per Net 
No. Rating Box of 4 per 100 

TE3/10 3/10 $0.92 $20.00 
TE4/10 4/10 .92 20.00 
TE8/10 i/lO .92 20.00 
TEl .92 20.00 
TEl-1/8 1-1/8 .92 20.00 
TEl-1/4 1-1/4 .92 20.00 
TEl-4/10 1-4/10 .92 20.00 
TEl-6/1O 1-6/10 .92 20.00 
~g-8/1O ~-8/10 .92 20.00 

.92 20.00 
TE2-1/4 2-1/4 .92 20.00 
TE2-1/2 2-1/2 .92 20.00 
TE3-2/10 3-2/10 .92 20.00 
~~:-1/2 3-1/2 .92 20.00 

4 .92 20.00 
~~~-1/2 4-1/2 .92 20.00 

5 .92 20.00 
TE5-6/10 5-6/10 .92 20.00 
~~~-1/4 6-1/4 .92 20.00 

7 .92 20.00 
TE8 8 .92 20.00 
TE9 9 .92 20.00 
TE10 10 .92 20.00 
TE12 12 .92 20.00 
TE14 14 .92 20.00 
TE15 15 .52 11.00 
TE20 20 .52 11.00 
TE25 25 .52 11.00 
TE30 30 .52 11.00 

Ol~t: 01 j 
3AG Fuse Extractor Post 341001 

go 0) 1 
3AG Fuse Extractor Post 342001 

!fJd "CF_ Extractor Post 
342004 

~3AGFUSe . . 0 Extractor 
,_ Post 

342012 

~ 
3AG Fuse 
Extractor 

Post 
34201. 

III]Cd 3AC Fw. 
Extractor Post 

342022 

~ OO~ 
8AG Fuse 

Extractor Post 
37:y.00l 

~ 09~ 
8AG Fuse 

Extractor Post 
372001 

~a:=o ~4AG Fuse 
" Extractor 

Post 
442001 

CLEARSITE ONE-TIME 
PLUG HOUSE FUSES 

For 125 VAC or DC. UL Listed. Use with 
standard Edison base fuse holders. 

L.F. Amp Net per Net 
No. Rating Box of 5 per 100 

CPU 10 ""iD.S5 $10.00 
CP15 15 .50 9.00 
CP20 20 .50 9.00 
CP25 25 .50 9.00 
CPU 30 .50 9.00 

FUSE HOLDERS, RETAINERS 
MICRO FUSE HOLDERS 

For mounting of 273000 Series Mlcrotuse. 
Type 281006 Is front panel mounting; 
281005 Ideal PC board mtg.; 284000 Series 
tront panel mtg with Indicator bulb 

L.F. Voltage Net Net per 100 
No. Range Each 100 500 

281001 .......... $0.29 f24.Oo $i9.2ii 
281005 .......... .26 21.50 17.20 
281006 .......... .77 64.00 51.20 
282001 .......... 1.31 109.00 87.20 
282002 'i!'y,:"j'" . 1.24 103.00 82.40 
284004 2.21 184.00 147.20 
284005 7-16 2.21 184.00 147.20 
284006 16-32 2.21 184.00 147.20 
284003 100-125 1.55 129.00 103.20 

MICRO FUSE INDICATING HOLDER5-
RF SHIELDED 

284121 2'12-7 V $7.82 $651.50 $521.20 
284122 7-16 V 7.82 651.50 521.20 
284107 12-22 V 7.82 651.50 521.20 
284108 23-33 V 8.83 735.50 588.40 
284109 34-45 V 8.83 735.50 588.40 
284110 46-60 V 8.83 735.50 588.40 
284111 6J-80V 8.83 735.50 588.40 
284112 81-90 V 8.83 735.50 588.40 
284113 90-125 V 6.07 505.50 404.40 

3AG FUSE EXTRACTOR POSTS 

L.F. Net Net per 100 
No. Type Each 100 500 

340255A R/}' shld'd $5.35 iii5."5o $3s'6.iO 
(FHN26G2) 

340256A R/F shld'd 5.35 445.50 356.40 

341001A 
(FHN20G) 

53·U 42.40 Screw .64 
342001A Finger .64 53.0 42.40 
342004A Miniature .53 44.5 35.60 
342005A Mlnlature* .64 53.00 42.40 
342006 Watertight 2.60 216.50 173.20 
342012A Miniature .46 38.00 30.40 
342013A Mlnlature* .54 45.00 36.00 
342014A Miniature .46 38.00 30.40 
342015A Miniature" .54 45.00 36.00 
342021A FHN26W 3.20 266.50 213.20 
342022A Miniature .53 44.50 35.60 
342023A Mlnlature* .64 53.00 42.40 
342024A FHN 26G2 1.32 110.00 88.00 
342025A FHN 20G 1.36 113.50 90.80 
*Dust-proot. 

8AG FUSE EXTRACTOR POSTS 

37200lA Finger .68 56.50 45.20 
371001Alscrew 1$0.681$ 56.501$ 45.20 

372003 FHN31G2 2.65 221.00 176.80 

4AG FUSE EXTRACTOR POSTS 

442006 Watertight 2.60 216.50 173.20 
442001AIFInger 1$1.381$115.001$ 92.00 

442008A Watertight 3.20 266.50 213.20 

SAG FUSE EXTRACTOR POSTS 

5700011 Non- . 1$1,341$111.501 $89.20 
waterilght 

571004 Watertight 1.46 122.00 97.60 

3AG QUICK-CONNECT POSTS 

L.F. Net 1 Net per 100 
No. Description Each 100 500 

3i2ii2iiA 0/1." terminals $0.53I$i4.S0I$35.'6ii 
342038A o/1.H terminals .53 44.50 35.60 
342048A 0/1." terminals .53 014.50 35.60 
342058A 0/1." terminals .53 014.50 35.60 

Econ Plug Fuse CI~rslte Fuse 

Microfuse Holden 

~. 
284000 

281005 Indicating 281001 

281006 

.-- i§ Indicat -

4 r.:::bing @I ~ Fuse 
............. ~ Post 

I....~ 344000 

ce Db 
Bakelite In-Line Fuse Retainer 

Assembled With Lead 

3AG INDICATING FUSE POSTS 

L.F. Net Net per 100 
No. Voltage I~ 100 500 

344006A 2'12-7 V mrso $209.20 $3.14 
344012A 7-16 V 3.14 261.50 21::20 
344024A 16-32 V 3.14 261.50 2 20 
344125A 100-125 V 1.93 160.50 128.40 
344250AI200-250 V 1.93 160.50 128.40 

SERIES 346000 LIMITED CURRENT 
FUSE HOLDERS 

For use with regular· and Sio-Blo Type C 
and N limited current tuses. Specify 
amperage when ordering. 51600 
Net per 100 ....•..•...•••.•.. 
Net per 500 •.......•...•••... $64.00 

UNIVERSAL FUSE RETAINER 
Comes with three dltlerent len~th springs 
for tuse sizes 7'12 S}'E thru 3A. 46C 
LF. No. 150145-Net Each .•....• 
Net 100 .. $38.00; Lots 500, Net 100. $30.40 

BAKELITE® IN-LINE FUSE RETAINERS 
ASSEMBLED WITH 19" LEAD 

L.F. I Use with INet Ea. I Net per 100 
No. Fuses Lots of 5 100 500 

155004A SFE 4, $0.46 $'3'i:iO $3W 
lAG 

155006A SFE6 .46 38.00 30.40 
15507.5A SFE'1'12 .46 38000 30.40 
155009A SFE9, .46 38.00 30.40 

7AG 
155014A SFE 14 .46 38.00 30.40 
:l.55020A SFE 20, .46 38.00 30.40 

3AG 
®Bakellte Corp. 
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LITTELFUSE FUSEHOLDERS 

NEW 
P.C~ MOUNTED HOLDER 

NEW 
TWIN MICROFUSE HOLDER 

LOW PROFILE FUSEHOLDER 
Square cap fuseholder snaps into chassis, eliminating need 
for mounting hardware. The cap snaps open for quick and 
easy fuse insertion and removal. Aesthetically styled to com· 
plement modern instrument panels, the holder is available 
in several color combinations. 

HOW TO ORDER LOW PROFILE FUSEHOLDERS 
Six digit number is a coded description of fuseholder 

348 6 4 5 

T 1 ~ lj 
@ Series Number 348 for 3AG Standard fuses, 347 for Pin 

Indicating. 
tID Terminal Style: 6, 0/16" w. quick·connect and solder type; 

8, %" w. qUick-connect and solder type. 
@] Bezel. Color: Specify 1, red; 2, green; 3, yellow; 4, blue; 

5, white; 7, black; 9, gray. 
@ Cap ~olor: Specify 1, red; 2, green; 3, yellow; 4, blue; 

5, white; 7, black; 9, gray. 
NOTE: To order a cap assembly only for 3AG Standard fuses, use 
348 series number and insert a 0 in the terminal style and bezel 
color locations (348 0 0 1). To order a cap assembly for 3AG Pin 
Indicating fuses, use 347 series number and insert a 0 in the ter
minal style and bezel color locations (347 00 1). To order a body 
assembly only, use 348 (for 3AG fuses) and insert a 0 in the cap 
color location (348 8 5 0). The body assembly only for 3AG Pin 
Indicating fuses is identical to 348 series. 

LOW PROFILE FUSEHOLDERS
INDIVIDUALLY CARDED 

L.F. Net Net per 100 
No. Description Each 100 I 500 

347 Series 3AG Pin Indicating $0.73 $61.0~ I $49.00 
348 Series 3AG Standard .71 59.00 47.00 

LOW PROFILE ASSEMBLIES AND CAPS
BULK 50 PER PACK 

L.F. Net Net per 100 
No. Description Each 100 500 

348_0 3AG Body Assembly $0.42 $35.00 $28.00 
34700_ 3AG Pin Indicating Cap .16 14.00 11.20 

Assembly 
34800_ 3AG Cap Assembly .14 12.00 9.60 

NEW 
LOW PROFILE FUSEHOLDER 

IN·LlNE FUSEHOLDER-
No. 155100 

A low-cost holder with "twist-lock" allowing easy fuse extrac
tion and replacement. Accepts all %" x 1%" fuses and SFE 
fuses to 20 amps_ Available in black, transparent or six other 
standard colors. Universal in-line fuseholder No. 155100 is 
assembled with 8" lead and two springs to accommodate 
any %" diameter fuses. Fuseholders No. 155104A thru 
155120A are assembled with 19" lead and fuse as indicated. 

Net Ea_ Net per 100 
L.F. No. Fuse Lotsof5 100 500 
155104A SFE4 $0.42 $34.50 $27.60 
155106A SFE6 .42 34.50 27.60 
15517.5A SFE 7V2 .42 34.50 27.60 
155109A SFE9 .42 34.50 27.60 
155114A SFE 14 .42 34.50 27.60 
155120A SFE20 .42 34.50 27.60 
155100 - .32 26.50 21.20 

TWIN MICROFUSE HOLDER-
No. 280021 

A versatile twin or single circuit holder for space-tight appli
cations. Accepts two microfuses or a combination of micro 
and picofuse. Rated at 5 amps to 125 volts. 

Net Each ............ $0.98; Net per 100 ............ $82.00 
Net per 500 ......................................... 65.60 

P.C. MOUNTED HOLDER-
No. 281007 

A low-profile, plug-in fuseholder accommodating Littelfuse 
picofuses and microfuses. Edge-mounted, the holder per
mits easy and rapid fuse removal and replacement. Rated 
at 5 amps to 125 volts. 

Net Each ............ $0.26; Net per 100 ............ $21.15 
Net per 500. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 17.20 

LITTELFUSE 
SUBSIDIARY o F TRACOR 
800 E. NORTHWEST HIGHWAY • DES PLAINES, ILLINOIS 60016 

PHONE: (312) 824-1188 
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innovative, high-reliability 
switching technology 

Magic Dot solid-state lifetime switches utilize integrated 
circuits and hybrid technology to provide a practical 
'touch operated'. switch with a TOTAL ABSENCE OF 
MOVING PARTS. Series 200 switch~s are currently 
available in momentary, latching and touch-on/touch
off (toggle) configurations with and without LED visual 
indication, in both standard and customer-specific 
designs. 

These 'person sensors' offer unique design and opera
tional advantages not available with even the finest 
electromechanical switches. 

Magic Dot switches function on a truly modern concept 
that permits the touch of an operator's finger to trigger 
an NPN transistor and effect switching. Electrical and 
physical advantages are unparalleled. 

SERIES 200 SOLID-STATE LIFETIME SWITCHES 

~.530~ 

T 
.530 

~ 
Momentary or 

Latching 
Lighted 

Momentary 
or Latching 

Toggle LIghted 
Toggle 

Typical Characteristics 
Activation 
Life Expectancy 
(MTBF) 
Current-On (I e) 
Operating Voltage 
Bounce 
Noise Immunity 
Voltage Drop (V •• t ) 

Ie = 50 Ma. 
Current-Off (Ieeo) 
Switch Breakdown 
Voltage (V~eo) 
Operating 
Temperature Range 

Touch Operable 

Hundreds of Millions of cycles 
50 Ma. Maximum 

5 to 30 VDC 
Absolutely Zero 

Excellent 

.4 Volts 
100 nanoamps Max. 

30VDC 

-55 to +125°C. 

PWR SUPPLY PWR SUPPLY 

+ r---------------------, 
I S COG I 
I I 

I I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I I _ L ___ ~ ________________ _ 

BASIC MAGIC DOT SWITCH CONFIGURATION 

Applications 
Magic Dot switches are suited to a full range of modern appli
cations in Communications, Instrumentation & Control, 
Consumer & Industrial Electronics Equipment and Data Proc
essing. Totally-sealed construction permits reliable long-term 
operation even in difficult contaminated environments where 
most electromechanical switches are subject to a high fail
ure rate. 

Other Innovations .•. 
Magic Dot's concept is being 
successfully applied to a wide 
spectrum of other state-of
the~art products such as the 
sealed, erlcoded and lowpro
file keyboard shown to the 
right. It also permits designs 
with enlarged remote touch 
plates f~Photo processing 
laboratd"ries, machine shops, 
hand-held probes and other 
emergency disable applica
tions. 

For complete technical and applicationsinformatio.n on Magic Dot solid-state lifetime switches 
write or telephone Magic Dot today! 

MAGIC DPT, INC. 40 Washington Avenue South, Minneapolis, Minnesota 55401. Tel: 612-333-8161 
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MARCD-DAK 
Marco-Oak, a leader in the design and production of illu

minated pushbutton switches and indicators for more than a 
quarter-century, recommends evaluating the switch in your 
circuit before you buy. This switch selection guide is only an 
outline. Please request our free catalog, or call upon our 
sales or engineering services whenever you require switch or 
indicator products. 

Marco-Oak illuminated pushbutton switches are offered in 
a variety of styles: friction caps, low profile, snap-in, Rain
bow, water-tight, splashproof, and EMI suppressed. The 
Presslite switch offers the convenience of a toggle switch 
combined with Ught indication abilities. Switch bases, mount
ing hardware, and cap sizes, shapes and colors are designed 
in modular units ... more than 25,000 variations are possible. 

Friction Cap 
Presslites 

MATCHING INDICATOR BASES 

DESCRIPTION 

General Purpose 

Press-to-Test 

TYPE 

33~532· 
52.i! 

533,535 

MOMENTARY ACTION SWITCH BASES 

DESCRIPTION 

Low level S.P.D.T. 2 circuit form Z 

3 Amp S.P.D.T. 2 circuit lorm Z 

TYPE 

Jl:J()L8§~ 
545 

546 
567 

568 

542' 
~---543·--·* 

562 

563 

10.5 Amp S.P.D.T. 2 circuit 100r'11 z, __ .___ 581 

1..0.5 Aml'.[):.F'..S.T-N.O:..form )(_ 586 

1()~!,j'rle-'2.P.D.T. 2 cir.cLJit~o'-rT1_z. _ 582 
15 Amp S.P.D.T form C 319,519·' 

ALTERNATE ACTION SWITCH BASES 

DESCRIPTION TYPE 

_5~'J1E...S.:!',D:Lfo!rn _c:_____ ____ 316,516' • 

5 Amp DPDT fO-'-rT1...C, _________ ~Cl.-:S..2O-:*: 
10.5 Amp S.P.S.T.-N.O~"'.2< 575 

.l.~Amp SJ>,Q,~ooircuit form Z'--__ +--_.571 

10.5 Amp D.P.S:!,=N.O,~"-,,,,-><_____ 576 

,.1Q.5 Amp D.P.D.T.,3 circuijfo..'rT1..z",_____ 572 
f-15_A __ m-,-p_S_. P __ ._D __ .T __ . __ fo_rm ____ C _____ ~-'-317, 517'· 

PUSHBUTTONS 

DESCRIPTION 

Round, square, and rectangular. 
Various styles and colors 

MOUNTING HARDWARE 

DESCRIPTION 

Surface or recess mounting. 

SWITCH SELECTION GUIDE 

Low Profile 
Presslites 

MOMENTARY ACTION 

DESCRIPTION TYPE 

3_~J1.§.:F'.:[JcT..:.3. circuit~<>.rf11_z",____ 565,566 
5 Amp S:F'.J2..~form..c:....-____ 418~618' 
.1():_5 Amp S.P.S.T.-N.O. form X :::-__ -+-----'6-=-85 ____ --1 
1Q:.5 Amp S.P.D.T .. 2 circuit form Z 681 
_10.5 Amp D.P.S.T.-N.O. form X 686 

10.5 Amp D.P.D.T. 2 circuit form Z 682 

ALTERNATE ACTION 

DESCRIPTION TYPE 

5Amp S.P.D.T. form C . 416~616: 
10.5 Amp S.P.S.T:..:._-....:N"' . .=O.:... f:c:0::,:rmc.:..:..x'--___ --+_:..67"'5=-------1 

10.5A~S.P.D·L~'-'rc~u~it~fo~r~m:..:Z~ __ 4_~6.:..71~ 
10.5 Amp D.P.S.T.-N.O. form X 676 

10.5 Amp D.P.D.T. 2 circuit form Z 672 

Snipel™I 

Switches 

MOMENTARY ACTION 

DESCRIPTION 

10.5 Amp single pole form X 
10.5 Amp single pole, 2 circuit form Z 

Snap-in 
Press lites 

TYPE 

669 

670 

MOMENTARY ACTION SWITCH 

DESCRIPTION TYPE 

590 
Y~A_m_p_S_.P.S.~._-_N_.~~_X _____ +_~59~1___1 

Matching indicators 
592 

593 

RainbowlTMI 

Presslites 

MOMENTARY ACTION 

DESCRIPTION 

10.5 Amp S.P.S.T.-N.O. form X 

~~~i~~ ~f~}~~~~~~~=~_:~ 
10.5 Am D.P.D.T. 2 circuit lorm Z 

ALTERNATE ACTION 

DESCRIPTION 

10.5 Amp S.P.S.T.-N.O. form X 

TYPE 

11.~1.1..3 
111.1.., 2111 
1114,2114 

1112,2112 

TYPE 

1123,2123 

10.5 Amp S.P.D.T.,3--"ir.c.u.ilfor~_._._. 1.1J1 , 2121 
10.5 Amp D.P.S.T.-N.O. form X 11124,2124 
--------~-----------------~1---

10.5 Amp D.P.D.T. 2 circuit form Z 1122,2122 

Watertight and 
E.M.I. Suppressed 
Presslites 

MOMENTARY ACTION 

DESCRIPTION 

Watertight, 3 Amp S.P.D.T. 2 circuit 

TYPE 

643' • 

WATERTIGHT ADAPTERS FOR 
MOMENTARY OR ALTERNATE ACTION 

DESCRIPTION 

Splashproof or oiltight 

Splashproof and E.M.I. suppressed 

'UL Recognized. 

•• QPL 22885 Listed. Switches vary slightly from 
those shown to conform to MIL-S-22885 

MARCO-OAK P.O. Box 4011 207 S. Helena Street, Anaheim, Calif. 92803 
A Subsidiary of OAK Industries Inc. Tel. (714) 535-6037 • TWX - 910-591-1185 

FOR INDICATORS - SEE MARCO-OAK'S INDICATOR SELECTION GUIDE, EEM Vo1.2·519 
eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2 0 1101 



Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

° SWITCH 
KEYSTRIPS AND KEYBOARDS 

The Maxi-Switch Company is a leading producer of pushbutton switch 
components and switch assemblies for the computer, photo-copy, busi
ness machine, automation and peripheral equipment industries. 

The Maxi-Switch Keystrip construction technique facilitates the design 
and production of custom keyboards. Individual push-button stations may 
be purchased singly, in Keystrips, numeric blocks, or as completed Key
boards, with or without encoding circuitry. The wide range of features, 
options and accessories complement Keyboard adaptability. (Maxi-Switch 
Bulletin 1600/1800.) 

1600 & 1800 KEYSTRIPS 

1800 KEYSTRIP 

Maxi-Switch Keystrips present an unique approach to switch construc
tion. These modular units offer long mechanical life and high quality in 
readily available, off-the-shelf assemblies. Combinations of different con
tact types, contact forms and plunger actions may be used within a 
single Keystrip. Up to 20 or more stations may be accommodated per 
Keystrip with standard spacing of % or % inch between stations. Other 
spacings are optionally available. 

Standard Series 1600 and Series 1800 switches are equipped with 
glass reed contacts, and differ only in frame height and available options 
0600 -1.5" high, 1800 -1.1" high). Contact options (1600 only) in
clude cross-bar palladium leaf contacts and 15 ampere snap-action power 
contacts. Reset and lockout solenoids may also be used with Series 1600 
Keystrips. 

Individual reeds may be tied to a common bus on one side, or brought 
out to seperate terminals, depending on the requirements of the appli
cation. The common bus feature saves component and mother-board 
space, and requires fewer solder connections. 

1600 KEYSTRIP 

SPECIFICATIONS 
BUTTONS: 

A variety of lighted and unlighted buttons available in several colors. 
Ask for Maxi-Switch Bulletin MS 2500 for information on buttons and 
Keystrip/ Keyboard illumination. 

TERMINALS: 

Printed circuit, pierced solder lug, plug-in male/female contacts, 
wire-wrap, .110 quick connect. 

CONTACTS: 
Glass Reed, form A or B, single or dual station. 28 VDC @ 250 Ma. 

Cross-Bar Palladium leaf contacts, Form A, B or C (1600 only). 3 Ampere 
@ 28 VDC, 3 Ampere @ 115 VAC. 

Snap-Action Power Contacts (1600 only). 10 Ampere @ 250 VAC, V2 Am
pere @ 125 VDC; or 15 Ampere @ 250 VAC, 1/2 Ampere @ 125 VDC. 

PLUNGER ACTIONS: 
Momentary Contact (standard) 

Alternate Action (push-push) 

Interlatch and Lockout 

Lockout Only 

Key Motion Sensing 

Cross-Bank Interlatch and Lockout (between Keystrips). 

KEYBOARDS 

KEYBOARD ASSEMBL Y 
Maxi-Switch offers three different keyboard construction methods. 

Keyboards can be constructed .using ~eystr!ps mounte~ 9~ a precision-
fabricated steel frame. Spacing IS precise, With no possibility of cocked 
or twisted buttons,. or switch misalignment. Keyboard orientation may be 
flat, stepped or sloped. 

Keyboards also are availabl.e conslructed from our. new 2700 ~eries 
Reed Switch and 3100 Mechanical SWitch modules. Series 2700 sWitches 
feature pre-tested reeds t~at are .machine adjuste~ fo~ ~onsistent ope~a
tion. Series 3100 mechanical sWitches feature simplicity and long life 
in a low cost switch that incorporates contact wiping action as the switch 
is operated_ 

Maxi-Switch encoded keyboards may be ordered with either USASCII or 
EBCDIC standard formats. Encoding may be modified to meet special 
customer requirements. Output is compatible with DTL/TTL or MOS logic 
circuits, and is transmitted in up to 9 bits. 

Vol.2·1102 CATALOG PAGES: (Vol.1·301 to 1·972) (Vo1.2·301 to 20 1196) (Vo1.3·301 to 3·1420) eem/1973 



1200/1400 KEYSTRIPS 
Series 1200 and 1400 Keystrips feature two·piece steel frames as the 
basic structure, with push·button components mounted between two 
frame halves. Precision tooling and the highest quality materials are 
used in Maxi·Switch construction for long life and trouble·free operation. 
Careful attention to tolerances gives smooth action with low operating 
force. These Keystrips may be supplied as completed individual keystrips, 
assemblies of several keystrips, or in custom panel assemblies, wired 
and tested. 

Series 1200 and 1400 Keystrips may be lighted with one or two lamps 
per switch station (form A lamp contact not available on 1400 switches 
with more than 3 bits). Both midget groove and midget flange T·l % 
bulbs are available. Lamp sockets may be furnished with solder lugs, 
AMP 78 Series taper tabs, 3·inch pigtail lead wires, or with common 
bussing. 

1400 BINARY KEYSTRIPS 

1400 KEYSTR I P 

Maxi·Switch offers the newest concept in binary coded decimal switching. 
Series 1400 switches represent a significant advancement in the develop· 
ment of simplified mechanical encoding techniques, eliminating the 
maze of contacts, diodes, and interconnections normally associated with 
switch encoding. Wiring, bussing and solder connections are reduced to 
a minimum, with appearance and reliability enhanced by simplified can· 
struction. Up to 20 buttons can be accommodated on a single 1400 
Keystrip. 

BCD encoding is accomplished by means of movable bit bars fitted 
with snap·in acetyl resin coding cams. These cams cause the bit bars to 
close the proper contacts for a discrete code when a button is depressed. 
Coding may be modified in the field or by the customer simply by 
repositioning the bit cams. 

The Maxi Binary Switch will provide 3, 4, 5 or G·bit binary output 
through snap·action contacts rated at 3 amperes, 300 watts, form "A" 
(SPST/ NO) or form "Cn (SPDT). 

IJ ~ l[ ( ( ~ .4·40 NC·2 
~~.~, . 1-...... ~-Il!!!II~~~~~~=-I) 1-) ~~~~=---, 14, PLACES 

.187~ ~ --j ~.187 

1 

-".500-

[

,187 TO LAT, CH 
(lYPICAl) 

-_.050 

I; 

o 

~--,-"~,"",,,,~j 

. 675 MAX. 
OVP) 

FOR BUTTON DIMENSIONS SEE TECHNICAL BULLETIN MS2500 

SEC. 5100 • SWITCHES/FUSES/PROTECTIVE DEVICES 

1200 KEYSTRIPS 

1200 KEYSTRIP 

1200 KEYSTRIP 

Series 1200 Keystrips provide circuit switching of up to 20 positions 
per keystrip. Many action options are available, and variations of stand· 
ard design may be quickly accomplished using basic shelf stock for fast 
prototype and production service. Maxi Keystrip construction is strong 
and durable. The heavy duty frame members eliminate problems of 
cocked or twisted buttons and imperfect spacing. Our Keystrips add a 
touch of lasting quality to the appearance of any equipment. 

The range of available contact forms (A, AA, B, C or F), plunger actions, 
terminals and buttons allow the designer to specify switches which are 
exactly suited to the application. With Maxi·Switch there need be no 
compromise with quality or capability. 

THE 

~HI-I-=-~ ~ 
18

7 
--1"..500 ~~~) r
~ I 1.347 

j II r·2010 

~
'4'40NC.2 

. _~ (4) PLACES 

-~ 

1-.187 

1.500 

I 11J )1 

~ /I 
~~~~~ 

AMP 78 SER(ES TAPER TAB 

/I 

D' .187 TO LATCH 
(TYP(CALl 

11,050 
JI • 

.480 TYP 
IlA CONTACT) 

SOLDER TERMINALS 

-SWITCH CD . 
3121 WASHINGTON AVE. NO.' MINNEAPOLIS. MINNESOTA 55411 

612-529-7601 ~ 
612-529-7515 
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Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

MICRO SWITCH LIGHTED PUSHBUTTONS 

LIGHTED PUSH BUTTONS AND INDICATORS FEATURING. 
• FRONT OF PANEL MOUNTING AND RELAMPING 
• DISTINCTIVE ILLUMINATED DISPLAY IN TRANSMITTED 

OR PROJECTED COLORS 

SERIES 1 

SERIES 2 

• Bushing Mounting Simplifies 
Installation 

• Panel Seal Option 
• Precision Switching Reliabili

ty 
• Stationary Lamp Socket Pro

tects Filaments During Ac
tuation 

• Front Of Panel Relamping 

• MOMENTARY OR ALTERNATE ACTION 
• PRECISION SNAP-ACTION SPDT BASIC SWITCHES 

Series 1 pushbutton switches are available with square dis
plays in a choice of five colors with or without hot stamp leg
ending. Switching modules for 1, 2, 3, or 4-pole double-throw 
contact arrangements. Heavy duty (5 amps) and low energy (1 
amp) ratings; momentary and alternate action; and solder or 

. quick-connect termination. 
TYPICAL CATALOG LISTINGS: 
1 B1 00-2 - Sealed, 1-pole momentary action-switch with silver con

tacts and a 28 volt lamp. 
1 B026-2 - Sealed, 2-pole alternate action-switch with silver contacts 

and a 28 volt lamp. 
1 C005-1 - Unsealed, 3-pole momentary action-switch with silver con

tacts and a 6 volt lamp. 
1 BOO 1-1 - Sealed, 2-pole momentary action-switch with gold contacts 

and a 6 volt lamp. 

Request Product Sheet Series 1 

• Up To Four Lamps • Wide Choice Of Switch Modules CATALOG LISTINGS FOR COMPONENTS OF A TYPI-
• Round Or RectangularOisplay -Up To 4 SPOT Circuits CAL ROUND DISPLAY INDICATOR: 
Rectangular or round displays available with snap-in flange or 
barrier mounting. Up to four lamp capability and a wide choice 
of switch modules including 1, 2, 3, or 4-pole double-throw and 
twin break contact arrangements. Heavy duty (5 amp), and low 
energy (1 amp) ratings; momentary and alternate action; sol
der, screw or quick-connect terminals. 
CATALOG LISTINGS FOR COMPONENTS OF A TYPI
CAL RECTANGULAR DISPLAY PUSHBUTTON: 
2C3~ Rectangular lighted pushbutton housing, barrier mount, 

4 lamp sockets. 
2C200- Same as above, but with "no-tool" relamping. 
2B10- White barrier. 
2A 1- Red, one-piece display screen. 
2D9- Type SM switch module, with four SPDT circuits. 

SERIES 3 

INDIVIDUAL MOUNT SWITCH 

• One Or Two Lamps 
• Up To 2 SPOT Circuits 
• Individual, Strip Or Matrix 

Mounting 

SWITCHES ASSEMBLED IN 
MOUNTING HARDWARE 

2R1- Round, lighted indicator housing, snap-in mount, with 2 lamp 
sockets. 

2J12'- Green 3-piece display screen, relegendable. 
2K4- Black guard ring. 

Request Catalog 51 

FLANGE MOUNT BARRIER MOUNT ROUND DISPLAY 

Lighted pushbutton switches with five display colors and momentary 
or 2-level alternate-action. Wide circuit design flexibility from 5 amp 
power switches with Form X, Y, and Z as well as electronic duty Form 
A reed switches. 

TYPICAL CATALOG LISTINGS: 
3A 11 F- Powerswitch, matrix or strip mount, momentary action, 2 

lamp sockets, SPNO, black barriers. 
3J10A- Indicator, individual or strip mount, 2 lamp circuits, black 

bezel. 
3B40G- Reed switch, matrix or strip mount, alternate action, 2 lamp 

circuits, 2-pole NO, red barriers. 

Request Catalog 51 

MICRO SWITCH A Division of Honeywell / FREEPORT, ILLINOIS 61032 
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SEC. 5100 • SWITCHES / FUSES / PROTECTIVE DEVICES 

MICRO SWITCH SERIES 4 PUSH BUTTONS 

DESCRIPTION 

FEATURES 
• LOW INSTALLED COST-

Series 4 pushbutton switches and indicators feature low in
stalled cost, easy wiring, precise switching, distinctive display 
and vivid colors. Units can be furnished assembled, ready for 
installation, or as separate components. The unit, when as
sembled, allows simple re-Iamping from the panel front. 

Switches and indicators can be ordered from the chart 
shown on page 1110, and an ordering guide for buttons is 
illustrated on page 1109, in EEM Vol. 2. 

Within this section covering Series 4, items are arranged as 
shown on the ordering guide, i.e. housing style, color, illumina
tion, button details, etc. Adjacent to each drawing or discus
sion is the appropriate ordering symbol for each item. 

Snap-in mounting for panels up to .200" thick. Standard price includes assembled product, with lamp. Front of panel 
mounting and relamping. 

• EASY WIRING-
Lead wires are readily attached to 110 QC terminals. Lamp and switch terminals are on same level. 

• PRECISION SWITCHING RELIABILlTY-
Long life dependability assured by time-proven SM basic switches. UL listed low energy (1 amp, 250 vac) versions. 

• DISTINCTIVE LIGHTED DISPLAY COLORS-
Transmitted color, projected color, and hidden legend/hidden color options. 

• MATCHING INDICATORS-
Indicators feature the same buttons and housing styles as the pushbutton switches. 

ASSEMBLY 
Assembled units are fur

nished, ready to install in your 
panels, with choice of button 
color, lamp and housing style. 

Indicators are identical in 
appearance, but have no 
provision for switching. 

MOUNTING AND 
RELAMPING 

Indicators or switches are 
mounted, and lamps re
placed, from the panel front. 
Lamps are replaced by simply 
removing the button and in
serting a new lamp. 

TERMINALS 

Pushbutton-Choice of 
transmitted color, projected 
color, and hidden legend/hid
den color. 

1. Snap-in mounting. Switch 
or indicator is easily inserted 
into the cutout. Mounting 
clips grip the panel. No tools 
are needed. 

Lamp-T-3'!. wedge base 
lamp available in choice of 
6.3, 14 and 28 voltages. 

2. Lamps and legends can 
be changed from panel 
front. When button is 
removed, lamp is extracted 
from its socket and retained 
in button. 

HOUSing-Choice of bezel or 
barrier styles, momentary or 
alternate action. Contains 
lamp socket and one or two 
SPDT switches. 

3. Ease of lamp replace
ment. After the inoperative 
lamp is automatically 
removed with the button, the 
new lamp is inserted without 
the use of tools. 

Terminals are .110" wide by .020" thick quick-connect type. Slot size is .130" long by .048" wide. Terminals are plated to 
permit soldering. 

MICRO SWITCH A Division of Honeywell/FREEPORT, ILLINOIS 61032 
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Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

SERIES 4 lighted pushbutton switches (4A) and indicators (4C) 

PANEL ARRANGEMENT AND CUTOUTS PANEL THICKNESS .040· - .200· 

Switches and indicators can 
be arranged either horizontal
ly or vertically to take advan
tage of optimum space and 
human engineering require
ments. Housing styles have 
been designed to allow max
imum flexibility in arrange
ment, and visual and physical 
isolation of the button. 

Panel Cutout for 
Individual Mount 
(any housing style) 

Panel Cutout for Strip Mount 

I. W'Jf~'." 
.790 

I + .015 
-.---l -.000 

HOUSING STYLES 
BEZEL ON ALL SIDES 

11, 12 

BARRIERS ON SHORT SIDES 

21,22 

BARRIERS ON LONG SrDES 

31,32 

BARRIER ON ONE SIDE 

23,24 Short Side 33,34 

STYLES 
Short 
Sides 
Abutting 
Long 
Sides 
Abutting 

Long Side 

HOUSING DIMENSIONS (INCHES)* 
WIDTH LENGTH 

Bezel .790 (No. of units x 1.032)-.054 
Short Barrier .790 (No. of units x 1.094)-.116 

Bezel .978 (No. of units x .844)-.054 
Long Barrier .978 (No. of units x .906)-.116 

*+.015-.000 

BEZEL TYPE housings can be top-of
panel or subpanel mounted, individually 
or in strips. A bezel surrounds four sides. 

BARRIER TYPE HOUSINGS are nor
mally mounted top-of-panel in strips, but 
can also be individually mounted. Barri
ers are on either the short or long sides. 

The drawing below shows how hous
ings with a barrier on one side are used 
in a strip of two or more units. The first 
has a barrier on two sides, and all other 
units have a barrier on one side and butt 
against each other. 

BARRIERS 
ON BOTH SIDES 

A D L 

BARRIERS 
ON ONE SIDE 

MICRO SWITCH A Division of Honeywell I FREEPORT, ILLINOIS 61032 
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· SEC. 5100 • SWITCHES/ FUSES/ PROTECTIVE DEVICES 

MICRO SWITCH SERIES 4 PUSHBUTTONS 

ILLUMINATION 

BUTTON METAL SHELL 

TYPE A (5 sides lighted) 
LEGEND 
AREA 

TRANSLUCENT COLORED BUTTON 

TYPE B (5 sides lighted) 
LEGEND 
AREA 

TRANSLUCENT WHITE BUTTON 

TYPES C & E (5 sides lighted) 
LEGEND 
AREA 

TRANSPARENT BUTTON 
TYPE C - BLACK TYPE E - COLORLESS 

TYPE D & F (only face lighted) 
TRANSPARENT BUTTON 

TYPE 0 - BLACK TYPE F - COLORLESS 

LEGEND 
AREA 

Series 4 has vivid color lighted buttons, featuring a choice of 
six button types which can be used to meet your individual 
display requirements. 

The button assembly consists of a plastic button which 
snaps into a metal shell. The shell acts as a lamp removal tool 
and provides a heat sink for the lamp. Construction details of 
the various button types are shown below. The A through F 
button type designations correspond to the code letters in the 
ordering guides. 

BUTTON ASSEMBLED TO METAL SHELL 

TRANSPARENT COLORED INSERT 

OPAQUE BLACK INSERT WITH 
TRANSLUCENT COLORED FACE 

.'~~~570 
'<. &> 

FILM * 

Type A button may be used with trans
mitted color. The display can be distin
guished whether the lamp is ON or OFF. 
Type A is a one-piece colored button 
with all five sides lighted. 

Type B button is for use with projected 
color. The white button with color inserts 
appears white when the lamp is OFF and 
colored when illuminated. All five sides 
are lighted. 

Type C button appears black when lamp 
is OFF. Legend and color appear when 
illuminated. This effect is achieved with 
a transparent black (smoke gray) button 
and color insert. All five sides are lighted. 
Type E is a water-clear colorless trans
parent button, with smooth face and 
matte finish sides, and has a color insert. 
All five sides are lighted. 

Type D button is similar to type C button 
except only the face is lighted. Type F 
button is a water-clear colorless trans
parent button, with smooth face and 
matte finish sides, and has a color insert. 
Only the face is lighted. 

MICRO SWITCH A Division of Honeywell / FREEPORT. ILLINOIS 61032 
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Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

SERIES 4 lighted pushbutton switches (4A) and indicators (4C) 

LAMPS 
T-31/4 wedge base lamps are available in 6.3, 14, and 28 volt 
versions. The life figures shown in the specification chart are 
conservative values provided by lamp manufacturers. Lamp 
manufacturers should be consulted if additional performance 
data is desired. 

LISTING 
CODE 

12 

13 

21 

31 

INDUSTRY 
LAMP NO. 

259 

159 

161 

656 

LEGENDING 
HOT STAMP LEGENDS 

CATALOG 
LISTING 

42212 

42213 

42221 

42231 

DESIGN 
VOLTS 

6.3 

6.3 

14 

28 

Use the Legend Order Sheet FO-63039 to specify hot stamp 
legending from MICRO SWITCH. Request a pad of forms from 
our branch office nearest you. Legends are oversprayed for 
maximum durability. 

The drawing at right provides information to build a simple 
holding fixture (horn) if you prefer to do your own legending of 
buttons or inserts, by hot stamp or engraving. 

FILM LEGENDS 
Film legends are not supplied by MICRO SWITCH. However, 
this service is readily available from commercial photographic 
or contact printing sources. Films offer the flexibility of using 
either a positive or negative approach, and enable special 
characters to be easily produced. The film should be polyester 
type to withstand lamp heat and must be precision cut, per the 
dimensions shown on the previous page, to insure proper 
alignment. 

The film fits into a shallow undercut on the face of the button 
insert. The film is held securely when the outer button and 
insert are snapped together. (Note: It is difficult to disassemble 
for legend changes without damaging the parts.) Button and 
insert should be snapped together prior to being assembled to 
the button shell. 

HOW TO ORDER LAMPS 
Lamps can be ordered from MICRO SWITCH, using 42 desig
nations. Lamps are subject to Discount R. However, quantities 
of different lamp listings cannot be combined for discounting. 
Minimum Schedule Quantity is 10 pieces. 

SOCKET AMPS 
VOLTS 

6.3 .25 

6.0 .24 

5.5 .225 

5.0 .21 

6.3 .15 

6.0 .14 
5.5 .135 

5.0 .12 

14 .19 
12 .17 
11 .16 
10 .1 5 
28 .06 

27 .057 

26 .054 

24 .05 

FIXTURE FOR HOLD
ING BUTTONS AND IN
SERTS WHILE HOT 
STAMPING OR EN
GRAVING LEGENDS 

DIMENSIONS (IN.)±.005 

INSERT 

BUTTON 
TYPE A 

BUTTON 
TYPES B, C, 
&0 

MSCP RATED LIFE 
HOURS AVG. 

.65 9,000 

.52 16,000 

.39 44,500 

.29 50,000 

.34 9,000 

.27 16,500 

.24 28,000 

.17 28,000 

1.0 4,000 

.60 25,000 

.4 26,500 

.3 28,000 

.65 5,000 

.52 7,500 

.49 10,000 

.39 10,000 

lID·O§O 
.060 RTYP ~. R TYP 

f--L~ 

IJD 
H L W 

.550 .640 .425 

.620 .668 .480 

.620 .688 .500 

BUTTON ORIENTATION 
The legended button should be assembled to the button in the 
orientation shown below, with the button notch keyed to the 
lamp removal slot in the metal shell. This will reduce the possi
bility of lamp droppage when the button is removed from the 
housing. All buttons are legended by MICRO SWITCH in this 
manner. 

LAMP REMOVAL SLOT IN SHELL 

NOTCH IN BUTTON 

r , 

t LEGEND' 

~--~ 
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SEC. 5100 • SWITCHES/ FUSES/ PROTECTIVE DEVICES 

MICRO SWITCH SERIES 4 BUTTONS (4B) 

HOW TO ORDER 
4B buttons may be ordered with or without the metal shell, 
assembled or unassembled, and with or without legending. 
When type B, C, D, E, or F buttons are ordered unassembled, 
the insert is also unassembled. 

EXAMPLE: 

4B 
BUTTON 

CATEGORY 

WITH OR 

2 
BUTTON AND 
METAL SHELL 

PROVIDED 

B 
PROJECTED 

COLOR 

PRICING 
The list price of an item is determined by whether or not the 
button shell is provided and which option is selected in the 
"Display Color" and "Legend" columns. 
QUANTITY DISCOUNT 
Type 4A and 4C items are combinable for quantity discount. 
Check with your nearest MICRO SWITCH Branch Office or 
Authorized Distributor (Listed in the Yellow Pages under Swit
ches, Electric). 

R 
STD. RED 

U 
NO LEGEND 

BUTTON 
UNASSEMBLED 

4B2BRU 
COMPLETE 

LISTING: 

LEGEND (Legend Order Sheet 
WITHOUT BUTTON DISPLAY must accompany all orders for 

METAL SHELL TYPE COLOR I~ended button§l 

1 A B U 
Button Transmitted color. 5 sides Std. Blue No legend. button unassembled. 
only lighted 1 -piece 

G 
(For customer who does his own 

(without translucent button. legending.) Use with any button 
metal E Std. Green except 4B1A-. 
shell} 

Transmitted color 5 sides R N 
lighted. Transparent Std. Red No legend. button assembled. 2 colorless button & (For applications not requiring 

Both translucent color insert. V legends.) Use with any button 
button F Std. Yellow 
and 

Transmitted color. Only 
metal 

face lighted. Transparent W L 
shell 

colorless button & 
Std. White Legend on button only. button 

provided. 
color insert. assembled. (For customer who 

B 
prefers to have MICRO SWITCH 
provide legending.) 

Projected color. 5 sides Use with any button. 
lighted. Translucent 
white button & color insert. K 
C Legend on insert only. button 

Hidden color! hidden assembled. (For C. D. E and F 

legend. 5 sides lighted. button types.) 

Transparent black button J & translucent color insert. 
Legends on both button and 

0 insert, button assembled. Use 
Hidden color! hidden with C & D button types. 
legend. Only face lighted. 
Transparent black button 
& translucent color insert. 
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Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

MICRO SWITCH SERIES 4 PUSHBUTTONS 

HOW TO ORDER 
(1) COMPLETELY ASSEMBLED 4A PUSHBUTTON SWITCH. 

Follow all steps, as shown in the example at top of the 
chart, to determine the complete catalog listing. 

(2) 4A SWITCH HOUSING ONLY. When you have entered the 
code number from the "Illumination" column, you have a 
complete listing for a switch housing, less button and shell. 

(3) COMPLETELY ASSEMBLED 4C INDICATOR. Follow the 
steps shown in the example below, but do not enter a letter 
code from the "Switching Element" column. 

(4) 4C INDICATOR HOUSING ONLY. Listing is complete 
when you have entered the "Illumination" code number. 
Do not enter a letter code from the "Switching Element" 
column. Unit is supplied less button and shell. 

EXAMPLE: 

4A 21 
PUSHBUTTON BARRIERS ON 

SWITCH SHORT 
SIDES, MOUNTING 

CLIPS 
ON LONG SIDES. 

HOUSING HOUSING 
STYLE COLOR 

4A 11 B 
PUSHBUTTON Bezel on all sides, Black 
SWITCH mounting clips on long 

sides G 
12 Gray 

4C Bezel on all sides, 

INDICATOR mounting clips on short Contact 
ONLY sides your 

21 nearest 

Barriers on short sides. MICRO 
mounting clips on long SWITCH 

sides branch 

22 
office 
for 

Barriers and mounting avail-
clips on short sides ability 

23 of 
Barrier on one short other 

side, mounting clips on colors 

long sides 

24 
Barrier on one short 
side, mounting clips on 
short sides 

31 
Barriers and mounting 
clips on long sides 

32 
Barriers on long sides, 
mounting clips on short 
sides 

33 
Barrier on one long 
side, mounting clips on 
long sides 

34 
Barrier on one long 
side, mounting clips on 
short sides 

PRICING 
(1) 4A COMPLETELY ASSEMBLED PUSHBUTTON SWIT

cHEs AND SWITCH HOUSINGS ONLY. 
(2) 4C COMPLETELY ASSEMBLED INDICATORS AND IN

DICATOR HOUSINGS ONLY. Apply additions for "Illumi
nation," "Button Type," and "Legend," where applicable. 

QUANTITY DISCOUNT 
Type 4A and 4C items are combinable for quantity discount. 
Chec.k with your nearest MICRO SWITCH Branch Office or 
Authorized Distributor (Listed in the Yellow Pages under Swit
ches, Electric). 

B BA 12 
BLACK 1-POLE SWITCH 6 VOLT LAMP. 

HOUSING WITH ASA #259 
5·AMP SILVER CON-

TACTS, 
ALTERNATE-ACTION. 

SWITCHING ELEMENT ILLUMINATION 
Omit Code letters if include addition to list 

ordering 4C indicator price, where applicable 

AA Momentary 1-Pole (SPDT), 11 
5 a. silver No lamp, 

BA AI!. Action 
contacts has lamp socket 

12 
EA Momentary 2-Pole 6 volt lamp. ASA # 259 

(DPDT), 13 
FA AI!. Action 

5 a. silver 
6 volt lamp. ASA # 159 

contacts 
21 

CA Momentary 1-Pole 12 volt lamp. ASA # 161 

(SPDT), 31 
DA AI!. Action 

gold 28 volt lamp. ASA # 656 
contacts 91 

GA Momentary 2-Pole 
Unlighted, 
no lamp socket 

(DPDT)8 

HA AI!. Action 
gold 
contacts 

JA Momentary 2-Pole 
combination 
gold (SPDT) KA AI!. Action 
and 5 a. 
silver (SPDT) 
contacts 

LA Momentary I-Pole 
(SPDT), 

MA AI!. Action 
10 a. silver 
contacts 

NA Momentary 2-Pole 
(SPDT), 

PA AI!. Action 
10 a. silver 
contacts 

LIGHTED INDICATOR ONLY 
(No switching element) 
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SEC. 5100 • SWITCHES! FUSES! PROTECTIVE DEVICES 

SERIES 4 lighted pushbutton switches (4A) and indicators (4C) 

TERMINAL VIEW 

I 
c:::::::J 

NC 
c:::::::J 

4 

A c:::::J LAMP 

2 3 
c:::::::J c:::::::J 

NO C 
c:::::::J c:::::::J 
5 6 

Bc:::::J LAMP 

V L 

ELECTRICAL RATING: 
5-Amp Silver Contacts- 5 a. res., 3 a. indo 30 vdc. UL Listed: 

5 a., 250 vac. 
10-Amp Silver Contacts- UL Listed: 10 a., '/4hp, 125 or 250 

vac. 
Gold Contacts- 1 a. res., 0.5 a. ind., 30 vdc. UL Listed: 1 a., 

125 vac. 

B 
PROJECTED 

COLOR 
STD. YELLOW LEGEND ON BunON 

BunON ASSEM
BLED 

4A21BBA12BYL 
COMPLETE 

LISTING 

A 

BUTTON (Incl. Metal Shell) 
Include addition to list 

price. where applicable 

Transmitted color. 
5 sides lighted. 
1-piece translucent button. 

E 
Transmitted color 5 sides 
lighted. 
Transparent colorless 
button w/translucent color 
insert. 

F 
Transmitted color. Only 
face lighted. 
Transparent colorless 
button w/translucent color 
insert. 

B 
Projected color. 5 sides 
lighted. 
Translucent white button 
w/color insert. 

C 
Hidden color Ihidden 
legend. 5 sides lighted. 
Transparent black button 
w Itranslucent color insert. 

o 
Hidden color Ihidden 
legend. Only face lighted. 
Transparent black button 
w/translucent color insert. 

B 

DISPLAY 
COLOR 

Std. Blue 

G 
Std. Green 

R 
Std. Red 

V 
Std. Yellow 

W 
Std. White 

U 

LEGEND (Legend Order Sheet 
must accompany all orders 

for legended buttons) 

No legend. button unassembled. 
(For customer who does his own 
legending.) 
Use with any button. 

N 
No legend. button assembled. 
(For applications not requiring 
legends.) 
Use with any button. 

L 
Legend on button only. button 
assembled.(For customer who 
prefers to have MICRO SWITCH 
provide legending.) 
Use with any button. 

K 
Legend on insert only, button 
assembled.(For C. D. E and F 
button types.) 

J 
Legends on both button and 
insert, button assembled. Use 
with C & D button types. 

Mounting clips on the long sides of the housing are 
specified when individually mounted or when the 
long sides of strip mounted housings parallel the 
long sides of the panel cutout slot. 

The most secure mounting is achieved when the 
mounting clips are on the long sides. 

Mounting clips on the short sides of the housing 
are specified when short sides of strip mounted 
housings parallel the long sides of the panel cutout 
slot. 
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Vol.2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

MICRO SWITCH SERIES 8 MINIATURE MANUAL SWITCHES 

QUALITY CONSTRUCTION 
Series 8 offers an outstanding variety of electrical and structur
al features throughout this line of commercial miniature manu
al switches. 

5. 

6. 

7. 

The MICRO SWITCH Series 8 line of miniature manual swit
ches is ideally suited for commercial applications which have 
limited space requirements and demand high quality and per
formance standards. There is a wide choice of operator op
tions: toggles - with small, large, flatted, long, and 
pull-to-unlock levers; rockers - in lighted and unlighted ver
sions; paddles; and pushbutton switches - with a choice of two 
button sizes. Accessories, such as colored plastic lever 
sleeves for small lever toggle switches and colored bezels for 
rocker and paddle switches, can be used to enhance panel 
appearance and to identify control functions. 

Switches are normally supplied with fine silver contacts, ter
minals for solder or quiCk-connect wiring, and mounting hard
ware. 

TYPICAL APPLICATIONS 
COMMUNICATION EQUIPMENT 
COMPUTER AND RELATED PERIPHERALS 
ELECTRICAL AND ELECTRONIC TEST AND MEASUR
ING EQUIPMENT 
PORTABLE ELECTRICAL DEVICES 
BUSINESS MACHINES 
PHOTOGRAPHIC AND REPRODUCTION DEVICES 
MEDICAL EQUIPMENT 

Features/Benefits 
1. HIGH TORQUE BUSHING. Prevents toggle switch bushing 

from rotating or separating from case during assembly. . 
2. ARC-RESISTANT CASE. Constructed of high strength plas

tic and compartmented to assure isolation of circuits in mul
ti-pole devices. 

3. CONTACTS. Choice of fine silver, gold/nickel plated brass, 
or gold/nickel plated fine silver contacts for handling a var
iety of electrical loads. 

4. OPERATORS. Choice of levers, i.e., small, large, flatted, 
and long levers; and rocker, paddle, and pushbutton opera
tors, to provide maximum flexibility in panel appearance. 

5. LEVER STOP. Toggle switch bushings have a built-in lever 
stop to prevent contact transfer or switch damage should a 
downward force be applied to the lever. 

6. RECESSED COVER ATTACHMENT. All Series 8 switches 
have the stainless steel cover attached to the case away 
from close proximity to the switch terminals. This isolation 
aids in preventing shorting between the terminals and case 
during assembly or use. 

7. TERMINALS. Choice of solder terminals, which will accept 
two No. 22 AWG wires; quick-connect; printed circuit; or 
wire wrap type. 

UL LISTED 
Series 8 switches with fine silver contacts are listed by Under
writers' Laboratories, Inc., for 6 amps at 125 vac. 

LEVER/CIRCUIT RELATIONSHIP 

KEYWAY 
SIDE 

CENTER 
POSITION 

OPPOSITE 
KEYWAY 

The operating sequence shown above is repeated in multi
pole devices. Each pole has double-throw circuitry and con
sists of three terminals which exit at the bottom of the switch 
case. 

When the lever is thrown towards the keyway side, the cen
ter terminal of each pole is connected to the terminal at the 
end of the switch opposite the keyway and vice versa. 

The keyway is a helpful reference when you are applying a 
switch with the momentary (ON) circuit at one of the extreme 
lever positions. 
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SEC. 5100 0 SWITCHES/FUSES/PROTECTIVE DEVICES 

MICRO SWITCH SERIES 8 MINIATURE MANUAL SWITCHES 

SPECIFICATIONS 
GENERAL 
Contacts: Fine silver are standard. See page 1118 (EEM Vol. 
2) for optional contact material choices. 
Electrical Ratings: Fine silver contacts-6 amps res., 2 amps 
ind., 125 vac and 28 vdc; 

UL listed-6 amps, 125 vac. 
Optional gold/nickel plated brass or fine silver contacts-

0.5 VA max. at 20 volts max. 
Switch Terminals: Silver plated terminals are standard and 
may be used for manual solder or quick-connect wiring. See 
page 1118 for optional terminal plating. 
Metal Housing: Stainless steel 
Case: Epoxy resin 

TOGGLE SWITCHES 
(SA, SB, SC and SE) 

Bushing: Nickel plated brass 
Mounting Hardware (Unassembled): Two hexnuts, one lock
ing ring, and one lockwasher 
Anti-rotation mount: Keyway slot on bushing prevents rot:!
tion of switch in panel 
Toggle Lever: Chrome-plated brass except 8C switches have 
nickel-plated brass lever 
Lever Sleeve: Vinyl 

PADDLE AND ROCKER SWITCHES 
(SH and SK) 
Spring Mounting Clips: Stainless steel 
Operators: Polycarbonate 
Lamp Terminals: 8K switches have silver plated phosphor 
bronze terminals which will accept two No. 22 AWG wires 

PUSHBUTTON SWITCHES 
Buttons: Nylon 

MOUNTING DETAIL 
Types SA, SC, SO, SE and SN 

@ 257DIA 

, -.l 
1.033 

~
.'.'093DIA& 

(;",\,.r.,257 DIA 

+y 
.230 . 

J.246 1-
NOTE-
&.045 MIN DEEP TO ACCOMMODATE 

LOCKING RING 

WITH LOCKING RING WITHOUT LOCKING RING 

Type SB 

I r125DIA& cRj.485DIA 

'~J 
[ff_ .. + ---.1

485 
DIA 

-L.064 

.445 
NOTE-
& .055 MIN DEEP TO ACCOMMODATE 

LOCKING RI NG 

WITH LOCKING RING WITHOUT LOCKING RING 

Types SH and SK 

0 _"'-1 
BK :7'55 

_J 
.755' j 

MOUNTING HARDWARE 
Types SA, SO, SE and SN: 

2 hexnuts, 1 lockwasher, and 1 locking ring 
Type BC: 1 dressnut, 1 hexnut, and 1 locking ring 

Type SB 

DRESSNUT LOCKWASHER 

t43ir"4'40UNS 
.~+:~AO 

1102 2601.0. 

li&l 
LOCKING RING HEXNUT 

110 .. 

~ 
~1--04 

110". . "4·40 UNS ,"~AO~ 
~, 1 /~ 

+ '--DIMENSIONS + 
TO f"IT 
KEYWAY IN 
BUSHING 

47 DIA . 062 

11- '"~~ 1'- $ , 
~ ::» I ~t 

I 
.HEXNUT LOCKWASHER 

11090 11"0 
~ ~ 

LOCKING RING ~ 

-H-o" 
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Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

SERIES 8 MINIATURE MANUAL SWITCHES 

All Series 8A and 88 catalog listings shown are normally 
stocked. The Series 8e is not carried in stock and requires a 
minimum order of 1000 switches per listing. All these listings 
have fine silver contacts and terminals that can be used for 
manual solder or quick-connect wiring. 

8A SMALL LEVER 
TOGGLE SWITCHES 

1 POLE 2 POLE 3 POLE 4 POLE 

Series 8A Small Lever Toggle Switches 

• Small Lever 
• 1/4" Dia. Bushing 
.1 to 4-Pole Double-Throw 
• Colored Lever Sleeves 

OPPOSITE 
KEYWAY CENTER 

ON NONE 
ON OFF 
(ON) OFF 
ON OFF 
ON NONE 

Series 88 Toggle Switches 

• Large Lever 
• 15/32 " Dia. Bushing 
• 1 to 4 Pole Double-Throw 

CENTER 

ON NONE 
ON OFF 
(ON) OFF 
ON OFF 
ON NONE 

Series 8C Toggle Switches 

• Flatted Lever 
.1/4" Dia. Bushing 
• 1 to 4 Pole Double-Throw 

OPPOSITE 
KEYWAY CENTER 

ON NONE 
ON OFF 
(ON) OFF 
ON OFF 
ON NONE 

KEYWAY 

ON 
ON 

(ON) 
(ON) 
(ON) 

KEYWAY 

ON 
ON 

(ON) 
(ON) 
(ON) 

KEYWAY 

ON 
ON 

(ON) 
(ON) 
(ON) 

( ) Parenthesis denotes momentary position 

8A 1 SERIES 8A2 SERIES 8A3 SERIES 8A4 SERIES 

CATALOG LISTINGS 

8A1011 8A2011 8A3011 8A4011 
8A1021 8A2021 8A3021 8A4021 
8A1041 8A2041 8A3041 8A4041 
8A1051 8A2051 8A3051 8A4051 
8A1061 8A2061 8A3061 8A4061 

CATALOG LISTINGS 

8B1011 8B2011 8B3011 8B4011 
8B1021 8B2021 8B3021 8B4021 
8B1041 8B2041 8B3041 8B4041 
8B1051 8B2051 8B3051 8B4051 
8B1061 8B2061 8B3061 8B4061 

1 POLE 2 POLE 3 POLE 4 POLE 
BCl SERIES 8C2 SERIES 8C3 SERIES 8C4 SERIES 

CATALOG LISTINGS 

8C1011 8C2011 8C3011 8C4011 
8C1021 8C2021 8C3021 8C4021 
8C1041 8C2041 8C3041 8C4041 
8C1051 8C2051 8C3051 8C4051 
8C1061 8C2061 8C3061 8C4061 

L 08 LONG X O'l WIOE HOLE 

W = .331 pole 
.552 poles 
.733 poles 
.934 poles 

X= .55 1 + 2 poles 
.64 3 + 4 poles 

W = .331 pole 
.532 poles 
.733 poles 
.934 poles 

X= .55 1 + 2 poles 
.60 3 + 4 poles 

W = .331 pole 
.532 poles 
.733 poles 
.934 poles 

X = .55 1 + 2 poles 
.64 3 + 4 poles 
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SEC. 5100 • SWITCHES! FUSES! PROTECTIVE DEVICES 

MICRO SWITCH SERIES 8 MINIATURE MANUAL SWITCHES 
Series 8D catalog listings are not carried in stock and require 
a minimum order or 1000 switches per listing. The 8E and 8H 
listings are normally stocked. All these listings have fine silver 
contacts and terminals that can be used for manual solder or 
quick-connect. wiring. 

1 POLE 2 POLE 3 POLE 4 POLE 
801 SERIES 802 SERIES 803 SERIES 804 SERIES 

Series 80 Long Lever Toggle Switches 

• Long Lever 
• 1/4" Dia. Bushing 
.1 to 4 Pole Double-Throw 

ON 
(ON) 
ON 
ON 

OFF 
OFF 
OFF 

NONE 

Series 8E Toggle Switches 

• Pul\-To-Unlock Levers 
o 1/4" Dia. Bushing 
01 to 4 Pole Double-Throw 

ON 
(ON) 
(ON) 
(ON) 

LOCK 
OPPOSITE CENTER KEYWAY LEVER 
KEYWAY TYPE 

NONE 
OFF 

ON 
ON 

"D" 
"A" 

8D1011 
8Dl02l 
8Dl04l 
8Dl051 
8Dl06l 

1 POLE 
8E1 SERIES 

8El011 
8El02l 

Pull-to-Unlock levers are a guard against accidental lever 
movement. To change lever positions, a spring-loaded 
locking mechanism must be released by pulling outward 
on the knob lever. 
Two-position switches have a type D locking configura
tion which locks the lever in either of the two extreme 
positions. Three-position switches have a type A configu
ration which locks the lever in any of the three ositions. 

CATALOG LISTINGS 

8D20l1 
8D202l 
8D204l 
8D205l 
8D206l 

2 POLE 
8E2 SERIES 

TYPE "A" 

8D30l1 
8D302l 
8D304l 
8D305l 
8D306l 

3 POLE 
8E3 SERIES 

8D40ll 
8D402l 
8D4041 
8D405l 
8D406l 

4 POLE 
8E4 SERIES 

8E40ll 
8E4021 

TYPE "D" 

1 POLE 
8A1 SERIES 

2 POLE 
8A2 SERIES 

Series 8H Paddle and Rocker Operated 
Switches 

o Colored Paddles and Rockers 
o Snap-In Mount 
01 or 2-Pole 
o Colored Bezels 

LEVER/CIRCUIT ACTION 
ONE OTHER 

EXTREME CENTER EXTREME 
ON NONE ON 
ON OFF ON 

CATALOG LISTINGS 

W = .331 pole 
.532 pole 
.733 pole 
.934 pole 

X= .551 + 2 pole 
.643 + 4 pole 

W = .331 pole 
.532 pole 
.733 pole 
.934 pole 

X = .58 1 + 2 pole 
.683 + 4 pole 

_73 MAX_ 

.08 LONG x D4 WIDE HOLE 

(ON) OFF (ON) 
ON NONE (ON) 

8H1011 
8H102l 
8Hl04l 
8H106l 

8H20ll 
8H202l 
8H2041 
8H206l 

WITH PADDLE OPERATOR 
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Vol.2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

SERIES 8 MINIATURE MANUAL SWITCHES 

8H (Cont'd) 

To simplify user parts inventories and provide versatility in 
operator options, SH switches, paddles, and rockers are sold 
separately. 

Switches snap into panels, held secure by spring clips on the 
mounting flanges. They can be mounted individually or in 
strips. Both 1 and 2-pole versions can be used with either 
paddle or rocker operators, which are available in eight attrac
tive colors. 

The photos below show how paddles and rockers are easily 
assembled to the switches by simply pressing them into place 
in the recesses of the switch operator socket. They are not 
intended to be easily removed. 

PADDLE BEING ASSEMBLED ROCKER BEING ASSEMBLED 

LAMP INFORMATION 

Bezel Accessory 
An optional colored bezel accessory is available for use with 
individual mount units (see photo) to enhance panel appear
ance and identify control functions. The bezel is assembled by 
snapping it into the flanges on two sides of the switch. They 
can be removed and replaced if color changes are necessary. 

WITH BEZEL 

OPERATOR" BEZEL 
COLOR PADDLE ROCKER (OPTIONAL) 

White SZOOOl SZ002l SZ0191 

Red SZOO02 SZ0022 SZ0192 

Black SZOO03 SZ0023 SZ0193 

Gray SZOO04 SZ0024 SZ0194 
Green SZOO05 SZ0025 SZ0195 

Blue SZOO06 SZ0026 SZ0196 

Amber SZOO07 SZ0027 SZ0197 

Yellow SZOOOS SZ002S SZ019S 

"Specify 1 and 2-pole SH switch catalog listings from the ordering charts under 
the mounting dimension drawings. 

These are a number of type T-l 3/4 sub
miniature screw-base lamps which will fit 
the socket of SK switches. 

Lamps that are rated for 2S volts or 
less are recommended. 

Lamps which are below .S watt or 
above 1.5 watts should not be used in 
these devices. The former will be too dim 
for adequate illumination of the rockers 
and the latter will be too warm for the 

plastic or the finger's touch, especially if 
used with over-VOltage. 

Lamps are not furnished with SK swit
ches. However, MICRO SWITCH will 
stock and sell limited quantities of the 
following types: 

WITH ROCKER OPERATOR Series 8K 
Lighted Rocker SWitches 

- Colored Rockers 
- Snap-In Mount 
- 2 pole 

2 POLE 
8K2 SERIES 

-66-----1 f-- ----,76 MAX- --

71 4 CATALOG 
LISTING 

SZ0101 

SZ0103 

8Z0102 

LAMP RATED NOMINAL 
NO. VOLTAGE CURRENT 

(AMPS) 

37S 6.3 .20 

399 2S.0 .040 

362 14.0 .OS 
o ~~ J~~J 

------------'---~-I-~----I,-- JLo,------,-- . _~ - ~.08 

OPERATOR/CIRCUIT ACTION r--69---j ~o. ~2;09:'DE HOlE 

Users having lamp contracts may prefer to pur
chase large quantities, by that means. 

CATALOG r+-=n""''''t7'~I--, ~ ~ X .04 WIDE I-KX..E 

Order by catalog listing, rather than lamp number. 

ONE OTHER LISTING 
EXTREME CENTER EXTREME 

ON NONE ON 8K2011 
ON OFF ON SK2021 
ON NONE (ON) SK2061 

SK switches feature one-lamp illumination and relamping from 
the front of panel. They snap into the panel, held secure by 
spring clips on the mounting flanges. Switches can be mount
ed in an individual panel hole or mounted in a strip, in a com
mon panel slot. 

Rocker operators, available in eight colors, are ordered 
separately. 
EASY TO RELAMP 
Relamping of 8K switches is accomplished by (1) grasping the rocker 
and removing it with an outward pull and (2) extracting lamp by un
screwing or by pulling it out with a lamp tool. The lamp is installed by 
inserting it in the lamp socket. 

MICRO SWITCH lamp tool, catalog listing 15PA7, or a short length 
of plastic tubing (.220-inch 1.0.) can also be used for lamp removal. 

BEZEL ACCESSORY 

'-'-'f 
21 

. ___ 1. 

REMOVE ROCKER 

COLOR 

White 
Red 
Green 
Blue 
Amber 
Yellow 

REPLACE LAMP 

ROCKER 
OPERATOR" 

8Z0041 
SZ0042 
SZ0045 
8Z0046 
SZ0047 
SZ004S An optional colored bezel accessory is available for use with individual 

mount units (see photo). It snaps into flanges on two sides of the 
switch. The bezel can be removed if color changes or relamping is 
necessary. 

"Specify 2-pole 8H switch catalog listings from the ordering, charts under the 
mounting dimension drawings. 
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SEC. 5100 ° SWITCHES/ FUSES/ PROTECTIVE DEVICES 

MICRO SWITCH SERIES 8 MINIATURE MANUAL SWITCHES 

All 8N catalog listings shown are normally stocked. They have 
fine silver contacts and terminals that can be used for manual 
solder or quick-connect wiring. 

1 POLE 2 POLE 3 POLE 4 POLE f 
8Nt SERIES 8N2 SERIES 8N3 SERIES 8N4 SERIES 47 

Series 8N Pushbutton Switches 
° Colored Buttons (2 Sizes) 
° 1/4" Dia. Bushing 
01 to 4 Pole 

ACTION 
ALTERNATE 

MOMENTARY 
8Nl0l1 
8Nl02l 

8N switches are furnished with momentary (push-on, release
off) or alternate action (push-on, push-off). A double-headed 
arrow ( t ) on the switch case identifies momentary switches, 
while a single-headed arrow identifies alternate-action types. 

Buttons, available in two sizes and eight colors, are ordered 
separately. They press-fit to the switch plunger after the switch 
is mounted. 

CONTACT ACTION 
When the button is depressed, alternate-action 8N devices 
transfer the circuit between the center (common) terminal(s) 
and the terminal(s) on one side of the switch. When the button 
is released, the circuit is maintained. The next operation trans
fers the circuit to the terminal(s) on the other side of the switch. 

Momentary action switches have the normally closed termi
nal(s) located on the keyway side of the switch. When the 
button is depressed, the circuit transfers the circuit to the ter
minal(s) opposite the keyway Releasing the button transfers 
the circuit to the terminal(s) on the keyway side. 

8N40ll 
8N4021 

+---,.!"..!;;;; 

i 

I 
.S6 

i 

W= .331 pole 
.532 pole 
.733 pole 
.934 pole 

/ 

1/4-40 UNS 
THREADS 

.32"'0 

L,08 LONG X .04 WIDE HOLE 

x = .861+2 pole 
.953+4 pole 

Order switches from the charts under the mounting dimension 
drawings and buttons from the chart below. Buttons are inter
changeable. 

LARGE 
BUTTON 

SMALL 
BUTTON 

DIMENSIONS 

.59" DIA. 
BY.39" 
HEIGHT 

.39" DIA. 
BY.30" 
HEIGHT 

CATALOG LISTING 
8Z006l 
8Z0062 
8Z0063 
8Z0064 
8Z0065 
8Z0066 
8Z0067 
8Z0068 
8Z008l 
8Z0082 
8Z0083 
8Z0084 
8Z0085 
8Z0086 
8Z0087 
8Z0088 

COLOR 
WHITE 
RED 

BLACK 
GRAY 

GREEN 
BLUE 

AMBER 
YELLOW 
WHITE 
RED 

BLACK 
GRAY 

GREEN 
BLUE 

AMBER 
YELLOW 

COLORED LEVER SLEEVE ACCESSORY 
FOR 8A SMALL LEVER TOGGLE SWITCHES 

.eem/1973 

ROUND TIP CONE TIP Plastic sleeves, available in two styles and nine colors can be 
easily slipped on 8A toggle switch levers and will fit firmly 
thereafter. They are ordered separately, in packets of 25 of 
each color and style combination. 

These sleeves assist in identifying control functions and will be 
acceptable to most industrial design needs. 

CATALOG LISTING 
COLOR ROUND TIP CONE TIP 
White 
Red 
Black 
Gray 
Green 
Blue 
Amber 
Yellow 
Pink 

8Z0ll1 
8Z0l12 
8Z01l3 
8Z0l14 
8Z0115 
8Z0ll6 
8Z0117 
8Z0118 
8Z0119 

Sold Only in 25 Piece Multiples 

8Z0151 
8Z0152 
8Z0153 
8Z0154 
8Z0155 
8Z0l56 
8Z0157 
8Z0158 
8Z0159 

MICRO SWITCH A Division of Honeywell / FREEPORT, ILLINOIS 61032 . 
FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645·9200 (IN N. Y. STATE CALL COLLECT (516) 294-099m 
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SERIES 8 MINIATURE MANUAL SWITCHES 

ORDERING POLICY 
Most of the Series 8 switches shown are available from stock. 

At the present time, 8C Flatted Lever and 8D Long Lever 
Toggle Switches, plus the 1 B, 1 C, 2A, 2B, 2C and 3B terminal/ 
contact variations (shown below), are not available from stock. 
These items are subject to a minimum ordering and shipping 
quantity of 1,000 pieces per catalog listing. However, limited 

quantities may be obtained for evaluation and/or prototype 
requirements, through your nearest MICRO SWITCH Branch 
Office. 
ORDERING INFORMATION 
For further technical data and assistance in specifying and 
entering your order for Series 8 switches, please contact your 
nearest MICRO SWITCH Branch Office or Authorized Distribu
tor. 

HOW TO ORDER TERMINAL/CONTACT VARIATIONS 
CATALOGING SYSTEM 
All switches shown have fine silver contacts and solder termi
nals. This is indicated by a number l' at the end of the catalog 
listings, i.e., 8A 1011, 8B3021, etc. 

The terminal/contact code for other variations consists of a 
number and a letter, i.e., 1B, 2C, 3B, etc. To speqify these 
variations, substitute the appropriate codes (bold type) from 
the chart below. 

EXAMPLE: Catalog Listing 8A2041 can be converted to 8A2042B 

SMALL Lever } T SMALL LeVer} T 
Toggle Switch ~ Toggle Switch ~ 
2-Pole 2-Pole 
(ON)-OFF-(ON) (ON)-OFF-(ON) 

Solder Terminals t 
Silver Contacts 5 _____ -1 

Gold/Nickel Plated ~ 
Brass Contacts and -_ .... 
PC Terminals 

TERMINAL/CONTACT CODE CHART 

Type 2 
P.C. Terminals' 

Type 3 

Wire 
Wrap# 
Terminal 

.OB LONG X 

04WID~~ 

.03 THIC~· ~}'4 

:l±. 
• ----, .25 

I 
.03 THICK~ 1--05 

Type A 
Silver Contacts 

1 
Copper end terminals 
Brass center terminal. 

Silver terminal 
plating. 

2A 
Brass terminals. 

Silver terminal 
plating. 

1-=*1 
I .75 

.03 THICK '~ 
~~05 

6 May also be used for quick-connect termination. 
• May also be used for manual solder, wire wrap, or quick·connect termination. 
# May also be used for printed circuit termination. 

PRODUCT MODIFICATION OPTIONS 

Type B 
Gold/Nickel Plated 

Brass 

1B 
Brass contacts and 
terminals, plated 
with .0001" min. gold 
over .0002" min. nickel 

2B 
Brass contacts and 
terminals, plated with 
.0001" min. gold over 
.0002" min. nickel 

3B 

Brass contacts and 
terminals plated, with 
.0001" min. gold over 
.0002" min. nickel. 
Has epoxy terminal seals. 

Type C 
Gold/Nickel Plated 

Fine Silver 

1C 
Brass terminals 
and fine silver 
contacts, 
plated with .0001 " 
min. gold over .0002" 
min. nickel. 

2C 
Brass terminal and 
fine silver contacts, 
plated with .0001" 
min. gold over .0002" 
min. nickel. 

If your application requires modifications of the Series 8 products shown, contact your nearest MICRO SWITCH Branch Office. 
Our experienced field engineers will work with you in developing the proper solution to your specific needs. 

MICRO SWITCH A Division of Honeywell I FREEPORT, ILLINOIS 61032 
FOR CURRENT SOURCE DATA CALL ToLL·FREEBoIJ.645·9200 ON N. Y. STATE CALL COLLECT (516) 294-09901 
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MICRO SWITCH 
KEYBOARDS AND SOLID STATE PUSHBUTTON SWITCHES 

2.990 

SW Solid State Keyboards 
MOS Or DTL Encoding 

NW Numeric Keyboards 
High Reliability And Long Life At Low Cost 
Low Profile Design Conserves Space 
Off-The-Shelf Availability 
With Or Without Solid State Encoding 

Request Product Brochure NW 

Solid State Keys For High Reliability 
USASCII Code Assignment 
Two Key Or "n" Key Rollover 
Also available; 12 or 16 key numeric 
keyboards featuring solid state keys. 

Request Keyboard Packet 

Solid State Pushbutton Switches 
Direct Circuit Board Mounting 
Lighted Or Unlighted Buttons 
Momentary Or Alternate Action Modules 
Wide Selection Of Button Colors And Legends 

Request Product Brochure SN 

TYPE SV LOW ENERGY MINIATURE BASIC SWITCH 
Type SV is the first precision snap-action switch designed for low voltage and low power 
systems. It features a new rolling wave spring with gold contacts and unique multi-point gold 
stationary contacts for reliable interfacing with DTL, TTL, and MOS logic systems. Type SV 
enclosures have the same length, height and mounting hole locations as the popular MICRO 
SWITCH Series V3, but a thinner profile. 

END PLUNGER 
1SV1 

CENTER PLUNGER 
11SV1 

I ROLLER LEVER 
301SV2 

FEATURES 
• THIN PROFILE- .25" WIDE • HIGH RETURN FORCE 
• LOW OPERATING FORCE • RELIABILITY-MULTI-POINT CON-
• LOW AND STABLE RESISTANCE TACTS 

• INTEGRAL LEVER ACTUATORS 

ELECTRICAL DATA: Contact Arrangement-Single-Pole Double-Throw Form C 

ELECTRICAL RATINGS 

VDC RATINGS 
15 Watts Max-Resistive only 

Max Voltage: 250 VDC 
Max Current: 750 Milliamps 

VDC Max Current In Milliamps 

.5-11 750 
11-30 500 
30-125 80 

125-250 40 

TYPICAL CATALOG LISTINGS 
301 SV3-Short integral lever 
301 SV4-Long integral lever 

Request Product Sheet SV 

VAC RATINGS 

12VA Max-Inrush or Resistive 
Max Voltage: 250 VAC 

Max Current: 500 Milliamps 

VAC 60 Hz Max Current In Milliamps 

.5-11 500 
11-30 250 
30-125 100 

125-250 50 

301 SV2-Roller lever 
301 SV5-Long wire lever 

SERIES TW TOGGLE 
SWITCHES 
Small 2 & position, light weight toggle swit
ches that meet MIL-S-3950 requirements. 
Plated, molded-in terminals, choice of SPOT 
or DPDT circuitry and two bushing sizes. Spe
cial "ON-ON-ON" circuitries and pull-to-un
lock options available. 5 amps resistive at 115 
vac. 

-t 

TYPICAL CATALOG 
LISTINGS 
1TW1-3-1/4" diameter bushing, 1-pole, ON
ON circuitry 
12TW1-1-15/32" diameter bushing, 2-pole, 
ON-OFF-ON circuitry 
12TW1-1A-Same as 12TW1-1, but with lev
er lock in all three positions. 

Other MICRO SWITCH 
Toggle Switch Assemblies 

t 

• Silver (5 amps) Or 
Gold (1 amp) Contacts 

• Choice of Terminals 
And Bushings 

• 1 To 4 Pole Versions 

Request Catalog 51 

-t - .. 

.140 

-t 

SERIES 23AT 

SERIES SS MAGNETICALLY 
OPERATED SOLID 
STATE SWITCHES 
Series 5S switches provide a digital output 
that can be used directly with most electronic 
circuits: discrete transistor circuits, integrated 
logic circuits, or SCR's. They have no moving 
parts and can be operated indefinitely at very 
high speeds; there is no physical contact be
tween the switch and its operating magnet. 
The bounce free output signal is 3 volts at 10 
milliamps eliminating the need for amplifiers 
in most applications. 

1551 

TYPICAL CATALOG LISTINGS 
1 SS 1-Solid state switch without magnetic 
flux concentrator 
1 SS2, 1 SS3 & 1 SS4-These listings include 
magnetic flux concentrators of various sizes 
Request Product Sheet SS Packet 

MICRO SWITCH A Division of Honeywell / FREEPORT, ILLINOIS 61032 
FOR CURRENT SOURCE DATA CALL TOLL·FREE 801).645·9200 (IN N. Y. STATE CALL COLLECT (516) 294·0990) 
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MICRO SWITCH 
NO-TOUCH CONTROLS 
No-touch controls fill an industrial switching need unanswered 
by electro-mechanical switches. Both photoelectric and prox
imity no-touch controls do not mar or move objects in their 

path, are practically wear-proof, there is no operating force to 
vary, and they are characterized by high speed response. 

PHOTOELECTRIC 
SWITCHES 
Photoelectric controls generally include 
a separate light source, photoelectric re
ceiver, amplifier and an output source, 
yet all these components may also be 
combined into one compact package. 
Complete offerings are described in 
Catalog NTC. 

A choice of 21 LOG plug-in cards will 
perform many functions, including ON/ 
OFF control, electronic latch-in, OFF 
delay, ON delay, stop-motion control 
and "one-shot" output. 

MLS1 is a retroreflective unit with a light 
source that produces an invisible infra
red modulated light beam which permits 
use in sunlight and other high ambient 
surroundings. 

This group includes a control base with 
an output relay, a plug-in LOG function 
card, a tubular TLS light source and a 
TPC photocell receiver (the smallest on
line components available). 

PROXIMITY SWITCHES 
Type FM proximity switches offer unusu
al flexibility and versatility. These units 
use sealed sensors that detect all metals 
and/or metal-clad sealed sensors that 
detect only ferromagnetic materials. The 
modular construction with interchangea
ble components is offered as a complete 
factory assembled switching system or 
as a grouP. of components from which 
the user may build his own system. 

Features include: separate, changeable, 
plug-in circuit cards for amplifier, power 
supply and function circuits. The circuit 
cards fit securely into firm grip connec
tion sockets and slide in and out quickly 
for testing or exchange. The wide selec
tion of function circuit cards include logic 
cards, time delay cards, and counting 
functions. Request Catalog 50. 

sensor 

housing with relay module 
attachment 

housing with relay and 
counter drive attachments 

amplifier circuit card 

typical listings: 

FMA 111 01-AV: General purpose all 
metals, 105-130 vac input, 50/60 Hz, 
relay output, response (operate-20 ms, 
release-15 ms), use with one sealed 
sensor. 

FMA112T704-VA: All-metals On & Off 
delay, 105-130 vac, 50/60 Hz relay out
put, response (.06 to 0.7 sec.), use with 
one sensor. 

type FR 

External magnetic actuated switches 
have a basic internal reed switch. These 
units can be used in many demanding 
environments. The identical size magnet 
and reed switch packages offer long life 
and operating flexibility. Request Cata
log 50. 

typical listings: 
20FR1-6B: Switch with 6 foot wire leads 
for light loads-milliampere range. 
20FR3-25B: Switch with 25 foot wire 
leads for heavy loads-ampere range. 
20FR4-50B: Switch with 50 foot heavy 
duty cable for heavy duty loads-am
pere range. 
21 FR1-B: Magnet for use with the above 
reed switches. 

FMFll1 L550-VA: Ferromagnetic 
"AND" logic, 105-130 vac, 50/60 Hz, 
relay output, response (operate-20 ms, 
release-i5 ms), use with two sensors. 

FMF112Kl05-VC: Ferromagnetic can 
counter, 105-130 vac, 50/60 Hz, pulse 
output, response (operate-3 ms, re
lease-1 ms), use with one sensor. 

type 10FL 

The low cost 1 OFL series self-contained 
proximity switches are compact, have 
solid state circuitry, are completely 
epoxy sealed, and are al.l-metals sensi
tive. Speed of operation is to 2,000 cy
cles per second. Listings 10FL5004 (12 
VDC and 1 OFL5005 (24 VDC) have three 
color-coded leadwires in a vinyl jacket. 
Request Catalog 50. 

MICRO SWITCH A Division of Honeywell / FREEPORT, ILLINOIS 61032 
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MICRO SWITCH 

TYPE V3 SMALL BASIC SWITCHES 
V3 switches have the same length, height, and mounting hole dimensions 
as the SV low energy basic switch. Their size and shape meet design 
requirements for all types of applications. They feature high electrical 
capacity and long life. Auxiliary and integral actuators are available. Ter
minals styles include screw, solder, and quick connect. 

V3l-101-DS 
SHORT INTEGRAL lEVER 

V3l·6·DS 
lONG STRAIGHT 
INTEGRAL lEVER 

FEATURES 
• POWER LOAD SWITCHING CAPABILITY UP TO 15 

AMPERES 
• GOLD ALLOY CONTACTS FOR SPECIAL APPLICA

TIONS 
• LONG MECHANICAL LIFE OF 10,000,000 CYCLES 
• HIGH TEMPERATURE CONSTRUCTION FOR USE UP 

TO +600"F 

....L...-l---'.4.4 __ I 
V3·101·DS 
STANDARD 

V3l·139·DS 
SHORT INTEGRAL 
ROLLER LEVER 

V3l·111-DS 
lONG INTEGRAL 
ROllER LEVER Request Catalog 50 PLUNGER 

SUBMINIATURE BASIC SWITCHES 
FEATURES 
• LOW OPERATING FORCE 
• LONG MECHANICAL LIFE OF 10,000,000 CYCLES 
• VARIETY OF INTEGRAL AND AUXILIARY ACTUATORS 
• BIFURCATED GOLD CONTACTS FOR BEST RELIABILITY 

TYPE 1SX 
The 1 SX series of basic switches is ideal 
where savings in space and weight are 
most important. These tiny devices have 
up to 7 amps capacity. 

311SXS·T 
INTEGRAL SIMULATED 
ROllER lEVER 

JX·2S* 
AUXILIARY 
ROllER lEVER 

311SX3·T 
INTEGRAL lONG 
STRAIGHT lEVER 

STRAIGHT lEVER 

* Switch ordered as separate item. 

Request Catalog 50 

llSX21·T 
STANDARD PLUNGER 

311SX2·T 
INTEGRAL STRAIGHT 
LEVER 

JX·40* 
AUXILIARY 
STRAIGHT lEAF 

STANDARD BASIC SWITCHES 
Standard basic switches come in a wide 
variety of electrical capacities, termina
tions, actuators, and SPDT or DPDT. 
Changes in materials and switch design 
provide operating characteristics, tem
perature tolerances, and sealing to cover 
many requirements. Typical listings 
shown are the Z type which meet most 
application needs. 

.... -. 
PIN PLUNGER 

BZ-2R-A2 

PANEL MOUNT 
ROllER lEVER 
BZ-2RWS2-A2 

STRAIGHT lEVER FORMED lEVER ROllER PLUNGER 
BZ-2RWSO-A2 BZ-2RWS0196-A2 BZ-2R01Sl-A2 

• SENSITIVE DIFFERENTIAL TRAVEL OF .001" MAXIMUM 
• TEMPERATURE TOLERANCE UP TO 180"F 
• CHOICE OF SEVERAL TERMINAL STYLES 
• UL AND CSA LISTED 

TYPE SM 
Slightly larger than the type 1 SX swit
ches, SM switches combine small size 
and light weight with ample 1 0 amp elec
trical capacity, precision operation and 
long life. 

311SMS·T lllSM2·T 
.535' lONG SIMULATED FLEXIBLE lEAF 
ROllER LEVER WITH ROLLER 

JS-33* 
TANDEM 
lEAF 

JS-S* 
ROllER lEAF 
(BRONZE ROllER) 

* Switch ordered as separate item. 

Request Catalog 50 

.356 

311SM3-T 
1.765" lONG STRAIGHT 
lEVER, lOWER FORCE 

JS-31 * 
TANDEM ROllER lEAF 
(BRONZE ROllER) 

MICRO SWITCH products are available Off-the-shelf at our 
Authorized Distributors coast to coast. For pricing and discount 
information or helpful assistance check with our nearest Dis
tributor or Branch Office. Both are listed in the Yellow Pages, 
under "Switches, Electric." 

MICRO SWITCH 
FREEPORT, ILLINOIS 61032 

A DIVISION OF HONEYWELL 

84-540 42-A 673 PRINTED IN USA 

MICRO SWITCH A Division of Honeywell / FREEPORT, ILLINOIS 61032 
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Announcing: 

Ie UPDATE 
HOTLINE 

Today's information about today's 
fastest-changing products. 

Need current, up-to-the-minute information 
about which manufacturer offers 

certain Ie functions? 

For the newest, most 
up-to-date vendor sources 

It's a service of The EEM System: 
Keeping you better informed. 

United Technical Publications 
645 Stewart Ave., Garden City, N. Y. • 516 - 248-9700 



These solid state switches offer 
normally-open or normally-closed 
contacts that are compatible with TTL, 
DTL, or MOS inputs (8mW at 4 volts). 
That's for DC. For AC applications, 
they'll handle 120 or 240 VAC input. 
The output of either variety switches 
140 volts AC at 10 amps. 

There are many more features: zero 
voltage turn-on; zero current 
turn-off; they eliminate electrical 
noise from arcing contacts, 
transients from contact bounce, 
high voltage transients with 
inductive loads, and derating 
because of inductive or lamp loads. 

MSR100 
DC input, N.O. contacts 

MSR101 
DC input, N.C. contacts 

MSR102 
AC input, N.O. contacts 

MSR103 
AC input, N.C. contacts 

They also have high noise immunity; 
they're protected from false 
actuation; they don't need electro
magnetic shielding, coil-suppression 
diodes, transistor buffers 
or magnets. 

And they're small (2Y4" x 1%" x 
1 ¥s "), 4 ounces, with rugged screw 
terminals and a wide operating 
range. Ask for our new data sheet 
on the MSR Series of solid state 
relays from Monsanto Commercial 
Products Co., Electronic Special 
Products, 10131 Bubb Road, 
Cupertino, California 95014. 
Phone (408) 257-2140. 

Distributed by: Alta Electronics, Elmar Electronics, Hammond ElectroniCS, Kierulff Electronics, Kierulff/Schley, Liberty Electronics, 
Schweber Electronics, Semiconductor Specialists, Wesco ElectroniCS, Western Radio; Canada: Canadian Dynamics, Ltd., 

Cesco Electronics, Ltd. 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645·9200 liN N. Y. STATE CALL COLLECT (516) 294.(J990) 
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SUBMINIATURE 1/%" SWITCH 
· .. also provides superior insulation and dimensional 
stability-even under severe environments, where small 
size is essential. 

AND THE 1" ACORN SWITCH 
· .. an engineered combination of molded diallyl 
phthalate stators and Oak's exclusive Unidex'Mindexing. 

MULTIDEXCt ROTARIES 
· .. these universal rotary switches will put a lot of the 
older and bigger ones out of business. They're smaller, 
more economical and still offer all of the features and 
options of expensive custom-made OEM switches. 
What's more, they cut engineering design expenses. 

HEAVY-DUTY SWITCHES 
... U.L. approved. Far appliances, air conditioners, 
ranges, medical and lab equipment, ovens, etc. Three
wire or two, up to 38 amps., 240 volts and 250°F. Many 
positions, SP or OP. 

Oak Engineered 
Custom OEM 
Switches 
Oak offers you the broadest line of custom 
OEM switches available ... engineered to 
give you the best switch that can be as
sembled to meet your design problems. 
Here are the customized variables-tailored 
to your needs: Insulations include phenolic, 

KEYBOARD SWITCHES fOR 
PRINTED-CIRCUIT BOARDS 
Enjoy the inherent reliability of Oak 
electro~mechanical operation plus the 
cost-savings of a switch that sells for 
less than 30¢ each in quantity. 
CHOOSE: SPST - N.O •• SPST - N.O. 
+ Dummy. SPST - N.C •• SPST - N.C. 
+ Dummy. SPST-N.O. + SPST-N.C • 
• DPST - N.O •• DPST - N.C. (Equiv
alent to SPOT) 

MOLDED PUSH BUTTONS 
... designed especially for peripheral 

EOP, data entry and instrumentation, 
where fast response, short stroke and 

light touch are required. High reli
ability, optional actions. lighted 

and models. 

ECONO-L1NE'· PUSHBUTTON 
One of the most versatile, low~cost pushbuttons avail
able anywhere. More switching and more contacts in 
less space ... direct panel mounting ... rugged "U" 
shaped frame provides extra switching capability. 

LIGHTED PUSH BUTTONS 
Save 75¢ to $3.75 per button with Oak Series 300 
switches. Features include front re-Iamping, snap-on 
lamp circuiting. Up to 12 un,its per module. Choice of 
seven lens colors, split legends, lamping (including 
redundant types). Switch actions to order. 

silicone-glass, ceramic, Mycalex, Kel-F and 
,diallyl phthalate. Temperature ranges from 
Standard Commercial (-25° to +85°C.) to 
Military (-65° to +85°C.) Contacts are 
Oak-pioneered double-wiping to provide 
self-cleaning, long life. Five choices fit each 
application best, shorting and non-shorting, 
rated from 10,000 to 200,000 cycles. Fin
ishes are Standard Commercial, 50- or 200-
hour salt spray. Electrically, these switches 
break 1 amp. @ 28 vdc or 0.5 amp. @ 
110vac. 

OAK HAS MORE SWITCHES THAT MEET MIL-S-3786 (latest issue) 
. 1t 
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ROTARY SOLENOIDS & 
STEPPING SWITCHES 
Four basic sizes from 1.125 to 2.250 inches diam
eter. Wide choice of stroke angles. Torque from 0.1 
to 31 pound inches. Rotary solenoids available for 
50,000,000 operations. Stepping switches offer 
choice of ganged sections, switching positions, 
contact materials. Designed for commercial, indus
trial and military. 

LAMINATED FRAME SOLENOIDS 
Two basic sizes: 2'A." x 1'0/,." x 3%" and 
2%" x 1'0/,." x 3W. Stocked in six AC 
voltage ratings. 
Forces to 20 Ibs. Stroke lengths to 1 inch. 

TUBULAR SOLENOIDS 
Powerful linear motion in the smallest possible 
package. Nine basic sizes offer thrust strengths 
ranging from % oz. to 12 Ibs. with strokes up 
to 1 % inches. Smallest unit is only 'A." x 1 %" 
long. All Oak tubular solenoids have a life 
expectancy of 10 million cycles at rated load. 
Stocked in 6, 12, 24 or 110 VDC. 

SOLID FRAME SOLENOIDS 
Five sizes from 1 x %2" X 1 %" to 10/,." x 1271..." x 
2%". Forces to 300 oz. Stocked in five DC 
voltage ratings, six AC voltage ratings. 
Stroke lengths to ~". 

Oak-Designed Solenoids and Stepping Switches 

Take your pick from this broad-ranging selection of compact, 
fast response solenoids. Each type-rotary, tubular, and solid
frame-is backed by Oak's extensive solenoid manufacturing 
experience. Oak solenoids are ideal for rugged, reliable remote 
control of a wide variety of product applications. 

Remember, Oak distributors stock the broadest available line 
of solenoids, pushbutton, keyboard and slide switches. 
Prompt delivery assured. Write for a complete catalog 
on the switch of your choice. Then get what you want in a 
hurry from your Oak distributor. 

OD[[jD~ Iluhlstries hl£. 
SWITCH DIVISION/cRYSTAL LAKE, ILLINOIS $0014 
TELEPHONE:81S·4S9·S000 • TWX:910·e34·3353 • TELE)(:72·2A.7 
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Vol. 2 ACTIVE COMPONENTS 1 CIRCUIT ASSEMBLIES 1 CONTROLS & DRIVES 

lEI H M ITE®power tap switches, high current, non-shorting type 

AIiOhmite switches feature the slow-break, quick-make action 
deemed so desirable for switching of AC current. 
All models except 711 feature all ceramic, arc-proof bodies and 
solid silver alloy, fixed and movable contacts_ The large, thick, 
silver-alloy fixed contact disks are permanently welded to 
copper studs_ These, in turn, are riveted and soldered to sturdy 
terminal lugs, assuring a permanent mechanical and electrical 
joint. The rotor (moving) contact, also of solid silver-alloy, is 
riveted and soldered to the contact arm_ Face of the rotor con
tact is slightly rounded assuring a perfect seating of the con
tacts with a sligh~ rubbing, self-cleaning motion on every 
operation. Models 111, 212, 312 and 412 are UL listed. 
The new Model 711 tap switch was designed to achieve high 
current capability with small size. It is actually smaller than 

ALL CERAMIC OPEN TYPE TAP SWITCHES 

INTRODUCING 
MODEL 711 
Smallest Switch for Its Rating 
7 Amps, 125 Volts 

many low current instrument switches. It interriJpts 7 amperEts 
at 125 VAC and can carry 15 amperes AC or DC. The Modal 711 
features a melamine phenolic body with solid silver-alloy fixed 
and movable contacts. 

Alternate Current Max. 
Panel Rating Shaft Thick· No. of 

Model 'Amps. Volts Diameter Diameter ness Weight Taps 

711 7 125 IVa" ~" !fa" .047 lb. 3-11 
III 15 125 1%" ~" ~" .I61b. 3-11 
212 20 150 2~" ~" ~" .4 lb. 3-12 
312 30 300 3~t 1,4" ~" .75 lb. 3·12 
412 50 300 43</' ~" ~" 1.4 lb. 3·12 
60S 100 300 6" %" I" 51b. 3-S 

Designed to transfer currents of several amperes in circuits requiring high voltage 
insulation. Ceramic body construction. Monel metal taps; silver-graphite brush. 

Switches up to 8 taps are approximately 314" diameter including lugs; 9 to 12 
tap switches are approximately 41,4" diameter. Switches can be ordered assem
bled 2 to 3 in tandem. Single hole mounting by means of 3fg" diameter bushing 
and hexagon nut accommodates panels up to 1,4" thick (maximum). 

Maximum current capacity is 7 amperes but only 3 amperes at 120 V.A.C. 
should be interrupted. Current ratings are less for all direct current circuits 
above 20 volts, for inductive circuits and high voltages. 

8 H MIT E ® solid state switches 

MODEL SSS 

NO MOVING PARTS MEAN: 
• EXTREMELY LONG LIFE 
• HIGH RELIABILITY 
• NO ARCING 
• NO NOISE 

PLUS HIGH CURRENT CAPABILITY IN 
A SMALL PACKAGE 

Load 
Volts 

120 VAC 
or 

240VAC 

Maximum Load Current 
Mounted Free Air 

2A. 2A. 
5A. 3.5A. 

10 A. 4.5A. 
15 A. 5 A. 
25 A. SA. 
40A. 12 A. 

Minimum 
Load 

Ratings Terminal Style Switching 
Solderl Faston, Any external contact closure P.C. Pins, 

40 rnA. Octal Socket. capable of carrying 50 rnA. 
Octal Socket current and insulated to 
w/Heat Sink, withstand the line voltage 
or High Current being used. 

FOR STOCK ITEMS, CALL LOCAL REPRESENTATIVE LISTED IN INDEX 

OHMITE MFG. CO., a NORTH AMERICAN PHILIPS company. 3635 Howard St., Skokie, Illinois 600761 (312) ~75·2,600 1 TWX: 910-?23:08051 TELEX 72-4433 
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OTTO 
CONTROLS 

SEC. 5100 • SWITCHES/ FUSES/ PROTECTIVE DEVICES 

OTTO 
CONTROLS 

OTTO snap-action switches MAKE & BREAK every time 
because the OTTO design features inherent rocking-action that breaks welds and wipes contacts clean. 

PUSH BUTTONS* miniature & moistureproof 
TYPE P1 (MIL-S-8805/3) TYPE P3 Commercial Grade 

•... " ...•. ' .. 
' . 

" P1-1 P1-2 P1-3 

FEATURES 
• 250,000 mech. cycles. 
• High contact pressure: 120 gr. 
• Low contact resist: <10 

milliohms. 
• Repeatable trip pOint within 

.001". 
• Rolling sleeve principle seals 

button. 
• Sealed case and terminals. 

t 
P1-5 P1-6 P1-7 P1-8 

Pushbutton is sealed by silicone rubber boot 
operating on a "rolling sleeve" principle to 
give long life and smooth operation, Case & 
terminals sealed against environment and 
solder flux. Load ratings: 10 A. res., 5 A. ind., 
3A. lamp. Contact forms: N.O., N.C., 2-cir
cuit. Red or black button. 

P3-3 P3-6 P3-7 P3-8 

Momentary or push-pull double-break ac
tion. Same specs as P1 military series. 
Choice of solder or screw terminals. De
signed for use in panel boards, computers, 
business machines, instruments. Can be 
used as limit switch. 

TM twOgtep for applications requiring 3 modes of operation 

FEATURES 
• Unique 2-position design. 
• Sequential contact action. 
• 12 contact arrangements. 
• Make- before-break contact 

option. 
• Moistureproof construction. 
• 100,000 mechanical cycles. P2-1 P2-3 P2-6 

Ideal for "off-high-Iow", "off-slow
fast", "Stop-fine-cou rse" applica
tions. Each level operates an inde
pendent set of SPOT circuits rated to 
5 A. Twelve contact arrangements are 
offered to satisfy just about any cir
cuit requirement. Also available as 
DPDT single detent. 

BASICS* unique patented design assures extraordinary long life 
less than 10 milliohms contact resistance 

SUB-SUBMINIATURE 
TYPE 83 for low level circuits 

MIL-S-8805/76 MIL-S-8805/101 

CHARACTERISTICS 
• Contact Resistance: .010n max. 
• 10 million mech. cycles. 
• 100,000 cycles at full load. 
• Operating Force: 5:J::~ oz. 
• Release Force: 1.5 oz. min. 
• Pretravel: .035" max. 
• Overtravel: .006" min. 
• Move. Diff.: .015 ±.005 in. 
• Temp. Range: -65° to +125°C. 
• Size: .200" or .156" wide x .350" h. 

x .510" Ig. 

Mll-S-8805/76 THIN 83-4140 

For your run-of-the- "MIL" projects, 
OTTO's 83-4140 series is only .200" 
thick. Contact resistance less than 
10 milliohms, contact pressure 
higher than normal, minimal contact 
bounce. Gold flashed contacts, 
solder terminals in diallyl case. 
Rated 4A Res. SPOT; 8A. Res., 
SPDT-D8. 

Mll-S-8805/101 THINNER 83-1140 

8rand new, OTTO inspired military 
spec. Only .156" thin, yet all the rat
ing, life, and reliability of the /76 
version. You can get five 83-1140 
series in the space of four 83-4140 
with room to spare. Your choice of 
double-break form X, Y, Z and single 
break form C. 83-1140 turret termi
nals, 83-2140 solder terminals. Also 
commercial versions. 

OTTO CONTROLS Division, OTTO engineering, Inc. 
36 Main St., Carpentersville, Illinois 60110 Phone: 312/428-7171 

TOGGLE/ PUSHBUTTON ACTUATORS 
Tl-OOOl. Four position, 6-pole 
toggle featuring MIL-S-8805/4 
basic switches. Positions #1 & 
#3 are 2PDT maintained action 
each, position #4 is 2PDT mo
mentary, position #2 is center 
"off". Rated 7A. res. each pole. 
T1-0004. Same except 3-position, 
4-pole toggle. Position #1 is 
2PDT momentary, position #2 is 
center "off", position #3 is 2PDT 

maintained action. T1-0005. Same as T1-0001 
except all four positions are maintained action. 

T2-000l. Combo toggle & pushbutton. It's a 2-
position toggle and a pushbutton switch all in 
one. 30° toggle throw, .135" total pushbutton 
travel with 4.5 Ibs. operating force. Rated 10A 
res. & indo 

T4-000l. Four-way toggle with 4-pole N.O. dou
ble-break momentary action. Rated 5A. res. 
Dims.: 1.156 dia. X 1.160 behind panel. 

'U.S. Pat. No. 3,612,793. 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2·1127 



ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

ELECTRONICS, INC. 
General Sales Office: 
700 South 21st Street, Irvington, N. J. 07111 (Area Code 201) 374-3311 • TWX 710-999-5511 

series "c" miniature rotary switches 
• Up to 12 active positions per deck shorting or non-shorting, with 30° spacing_ 
• Shorting AND non-shorting poles may be grouped on one deck in any combination. 
• As many as 6 poles per deck. 
• All individual deck parts are self-contained, and are permanently molded into place. 
• Available with adjustable stops. 

FRONT VIEW 
POLE (Common) LOCATION 

POLES AT TERM. # 

1 1 
2 1,7 
3 1,5,9 
4 1, 4, 7, 10 
5 l.3, 5, 7, 9 
6 1,3,5,7,9,11 

U.S. Pat. #3352979 
"OFF-THE-SHELF DELIVERY" 

SERIES "CC" (LOW COST COMMERCIAL VERSION OF SERIES "C") 
All specifications and features remain essentially the same 
as in the Series "C" switch. Electrical specifications are 
derated by approximately 40%. 

Priced at the same level as open frame or wafer switches. 
Off-the-shelf delivery. 

For ordering information see below, but i.ndicate CC. (For 
example: ll-CCM-2J. Materials and tooling are modified to reduce cost. 

Priced at $1.96 each in quantities of 1,000. 

ELECTRICAL FEATURES 
1. Initial contact resishmce - ,Olon max. 
2. Current carrying capacity - 5.5 amps. 
3. CUrrent breaking capacities 

'/4 amp -115 V.A.C. resistive 
114 amp - 28 V.D.C. resistive 'I. amp - 28 V.D.C. inductive. 

4. Dielectric strength (voltage breakdown)-
a. between any two adjacent positions - 800 v 

RMs (60 cycles). 
b. between any active position to ground 1500 V 

(60 cycles). 
5. Insulation resistance (measured at 250 C, 50% RH 

at sea level) - 10' megohms. 
6. Thermal EMF - 1 microvolt/DC maximum. 
7. Capacitance - between adjacent active contacts 

.5 PFD Max. 
8. Capacitance - between contact and common 

terminal .9 PFD Max. 

MECHANICAL FEATURES 
1. Life expectancy - in excess of 50,000 mechanical 

operations. 
2. Detent - stainless steel roller-type detent snaps 

from position to position. Detent housing made 
of special high-strength plastic, providing posi
tive action and minimal wear. 

3. Stop strength - Designed to withstand 10 
pounds~jnches of torque. 

4. "Molded in" terminals give exceptional terminal 
strength, completely eliminating movement. 

5. Terminal locations 'clearly marked on rear cover 
plate. 

6. On anyone deck of a multi~pole switch, a variety 
of combinations of shorting (MBS) and non~short~ 
ing (BBM) actions may be obtained. 

7. Materials and finishes: 

~~\o;r bi}d':~ Beryllium copper (silver plated) 
Contacts & solder terminals - solid silver alloy 
Housing - Diallyl Phthalate 
Stator - Diaflyl Phthalate 
Shaft - stainless steel 
All brass parts nickel plated 

8. One piece contact terminal construction has 
holes large enough to accept two #22 AWG wires. 

9. Shaft and panel seal at additional cost may be 
specified by using prefix "s" before switch type 
numbers. Bushing and snaft stick-out from 
mounting surface is reduced by Xi'. Overall 
length of switch from mounting surface is in
creased by 316". 

10. ~~fJ~~.on proof per paragraph 4, p. 12 of MIL-

ENGINEERING KaTE 
Series UA" avai.lable with above specifications 
hut with "wrap-around" turret-type solder lugs. 
"Across,terminal" dimension is .820 (-+-.002). 

SINGLE DECK 
Spacing: 30· between positions 

SHORTING NON-SHORTING 
SINGLE POLE 2 POLES PER DECK SINGLE POLE 2 POLES PER DECK 

Positions Type 

2 11-CM-2 

Positions Type 

2 12-CM-2 
3 12-CM-3 

3 II-CM-3 4 12-CM-4 

4 II-CM-4 5 12-CM-5 
6 12-CM-6 

5 Il-CM-5 3 POLES 

S----
II-CM-6 Positions Type 

2 13-CM-2 
7 Il-CM-7 3 13-CM-3 
8 II·CM-8 4 13-CM-4 

9 II-CM-9 
4 POLES 

10 11-CM-1O 

11 ll-CM-ll 

12 11-CM-12 
with stops) 

1l·CM·12-
12 CR 

(continuous 
rotation) 

For multi~deck version of these switches, 
indkate number of decks as follows. 
Merely change first number of coding 
as shown: 

Number of decks 
One deck I 11-CB-4 
Two decks 1 21-CB-4 
Three decks I 31-CB-4 

" " M Shortong action (MBB) 
"B" = Non-shorting action (BBM) 
Supplied unless otherwise specified. 

Position Type 

2 !l-CB-2 

Positions Type 

2 12-CB-2 
3 12-CB-3 

3 !l-CB-3 4 12-CB·4 

4 !l-CB-4 5 12-CB-5 
6 12-CB-6 

5 11-CB-S 3 POLES PER DECK 

6 11-CB-6 Positions Type 

2 13-CB-2 
7 11·CB-7 3 13-CB-3 

8 11-CB-8 4 13-CB·4 

9 11-CB-9 
4 POLES PER DECK 

10 !l·CB-I0 

!l ll-CB-!l 

12 ll-CB-12 
with stops) 

ll-CB-12-
12 CR 

(continuous 
rotation) 

12 DECKS AVAILABLE 

Code: 2 6-CM-2 

~lE
l .... ::~:~ions per 

L- short,ng 
Series 

poles per deck 

number of decks 

e.g. this is 2 decks, 6 poles per deck, Series 
"e" shorting action, 2 positions per pole. 
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SEC. 5100 0 SWITCHES/FUSES/PROTECTIVE DEVICES 

ELECTRONICS, INC. 
General Sales Office: 
700 South 21st Street, Irvington, N. J. 07111 (Area Code 201) 374·3311 • TWX 710-999-5511 

miniature rotary switches Off-THE-SHEl.f 
DELIVERY 

RCL SERIES !IF" lO-POSITION SWITCHES MILITARY QUALIFIED TO MIL-S-3786/20 
W' DIAMETER AND LISTED ON QPL 
This new subminiature rotary switch has been designed to offer the 
features of larger switches in a fraction of the space formerly required. 

'14·28 UNF 
2A Thread 

Available with shortened behind panel depth of .563 max. 
(instead of .640 ± .0lD, specify Series "FF".) 

Commor. 
locations 

for 2110le 
SWItch 

NEW PRODUCT NOTE ____________ -----. 

NOW AVAILABLE 
SERIES uG" 6·POSITION SWITCHES 

Specifications are the same as RCL's "F" series, but with 60° throw 
and non·shorting only. Up to 1 pole·S position, or 2 pole·3 position. 

Available with standard solder lugs or printed circuit terminals. 

SPECIFICATIONS FOR BOTH "F" AND "R" SERIES 
Contact Resistance: 10 milliohms maximum initial. 
Insulation Resistance: 50,000 megohms initial; 10,000 megohms min. 
between mutually insulated parts. 
Voltage Breakdown: 600 VAC min. between mutually insulated parts. 
Electrical Rating: Will make and break 50 milliamperes: 115 VAC for 
25,000 cycles or 200 milliamperes 115 VAC for 10,000 cycles. 
Contacts: Shorting or non·shorting contacts. 
Deck and Terminal Arrangement: Available only in one deck with 
terminals projecting from rear of switch. 
Shaft Length, Flat and Orientation: Available in accordance with in· 
dividual requirements. 
Materials and Finishes: In accordance with applicable MIL specs. 
Contact Terminals: Solid silver alloy gold plated. Will accept Two #22 
AWG wires. 
Common: Terminal brass gold plated. 
Wipers: Solid silver alloy. 
Environmental requirements: Meets or exceeds MI~:S·3786. 
Explosion proof per paragraph 4.8.12 of MIL·S·3786. 

SERIES "F" SINGLE DECK - 36° BETWEEN 

SHORTING 

POSITIONS 

NON-SHORTING 
SINGLE POLE 2 POLES SINGLE POLE 2 POLES 

Positions Type Positions Type Positions Type Positions Type 

2 1l·FM·2 2 12·FM·2 2 1l·FB·2 2 12·FB·2 

3 11-FM·3 3 12·FM·3 3 1l·FB·3 3 12·FB·3 

4 1l·FM·4 4 12·FM·4 4 1l·FB-4 4 12·FB·4 

5 1l·FM·5 5 12·FM·5 5 1l·FB·5 5 12·FB·5 

6 n·FM·6 3 POLES 6 1l·FB·6 3 POLES 

7 1l·FM·7 Positions Type 7 11·FB·7 Positions Type 

8 1l·FM·8 2 13·FM·2 8 n·FB·8 2 13·FB·2 

9 11-FM·9 3 13·FM·3 9 11·FB·9 3 13·FB·3 

10 ll·FM·lO (*contlnuous rotatIon) 10 l1·FB·lQ (*continuous rotation) 

*10 1l·FM·10·CR *10 1l·FB·10·CR 

'" Shortened bushing and shaft stick·out available with screwdriver slot for P.C. applications. Specify PCA 
ORDERING INFORMATION: '" Shaft and panel seals may be specified by using Prefix "S". . 

'" Standard terminal With shortened bushing and shaft stick·out available. Contact factory. 

SERIES uR" 12-POSITION SWITCHES 
MILITARY QUALIFIED TO MIL-S-3786/35 

AND LISTED ON QPL 

Shaft Lee,gth & 

Flat As Rel.1'd .250 

SPECIAL -ENGIN-EERING NOTE 

BOTH SERIES ("F" and "R") 

AVAILABLE WITH PRINTED CIRCUIT 
TERMINALS! (To order specify prefix "PC") 

'!fl' DIAMETER 

SHORTING 
SINGLE POLE 2 POLES 

Positions Type Positions Type 

2 11·RM·2 2 2·RM·2 

3 11·RM·3 3 2·RM·3 

4 2·RM·4 
4 11·RM·4 

5 2·RM·5 
5 1l·RM·5 6 2·RM·6 

6 1l·RM·6 3 POLES 

7 n·RM·7 Positions Type 
8 1l·RM·8 2 13·RM·2 
9 11·RM·9 3 3·RM·3 

10 1l·RM·10 4 13·RM·4 

11 n·RM·11 4 POLES 

12 11·RM·12 !Positions Type 

I *12 ll-RM·12·CR 2 14·RM·2 

(*continuous rotation) 
3 14·RM·3 

eem/1973 See YELLOW SECTION for Local' Sales and Distributors' Offices 

NON-SHORTING 
SINGLE POLE 2 POLES 

Positions Type 

2 11·RB·2 

3 11·RB·3 

4 11·RB·4 

5 n·RB·5 

6 n·RB·6 

7 11·RB·7 

8 1·RB·8 

9 11·RB·9 

10 ll·RB·lO 

11 ll·RB·11 

12 1l·RB·12 

*12 1l·RB·12·CR 

(*continuous rotation) 

t 6 POLE SERIES 
AVAILABLE WITH 
STANDARD 
TERMINALS ONLI( 

Positions Type 

2 12·RB·2 

3 12·RB·3 

4 12·RB·4 

5 12·RB·5 I 
6 12·RB·6 

3 POLES 

ositions Type 

2 13·RB·2 

3 13·RB·3 

4 13·RB·4 

4 POLES 

Positions Type 

2 14·RB·2 

3 14·RB·3 

Vol.20 1129 



ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

ELECTRONICS, INC. 
General Sales Office: 
700 South 21st Street, Irvington, N. J. 07111 (Area Code 201)374-3311 • TWX 710-999-5511 

miniature rotary switches 
SERIES liE" 1%" BODY DIAMETER 

Off-THE-SHELf 
DELIVERY 

• up to 24 active positions per deck, shorting or non-shorting, and up to 12 poles per deck 
• Meets all applicable requirements of Mil $-3786 
• Available with concentric shaft TOl. ~lM ON All FRACTIONAL DIMENSIONS 

• Available with adiustable stops #%·32 THREAD 

Pole (Common) Location 

Poles At Term. # (#AWG 20) 

1 1 

2 1,13 

3 1,9, 17 

4 1, 7, 13, 19 

5 1 5 9 13 17 

6 1, 5, 9, 13, 17,21 

7 1, 3, 5, 7, 9 11 13 

8 13579111315 

9 1 3 5 7 9 11 1315 17 

10 1 3 5 7 9 11 13 15 17 19 

11 1 3 5 7 9 11 13 15 17 19 21 

12 1 3 5 7 9 11 13 15 17 19 21 23 

FRONT VIEW if, EACH ADDED DECK 

SERIES "EC" (LOW COST COMMERCIAL VERSION OF SERIES "E") 
OFF-THE-SHELF ~ELIVERY 
All specifications and features remain essentially the same 
as in the Series "E" switch. Materials and tooling are modi
fied to reduce cost. Electrical specifications are derated by 
approximately 40%. 

Priced at $1.96 each in quantities of 1,000. Priced at the 
same level as open frame or wafer switches. For ordering in
formation see below but indicate EC. (For example: ll-ECM-2) 

SINGLE DECK SPACING 15° BETWEEN POSITIONS 
SINGLE POLE 2 POLES PER DECK 6 POLES PER DECK 

ELECTRICAL FEATURES 
o Contact resistance: .010 ohms max. initial 
o Current carrying capacity: 10 amps 

o Current breaking capacity 

2 amps - 115 VAC Resistive 
1 amp - 28 VDC Resistive 
.5 amps - 28 VDC Inductive 

MECHANICAL FEATURES 
o Life expectancy: in excess of 50,000 mechanical 

operations. 

o Rotational Torque: 20 to 80 ounce-inches 
depending on number of poles per deck and 
number of decks. 

o Stop Strength: 15 pound-inches. 

o Solder terminals will accept two .032 diam. 
(AWG #20) wires. 

o "Molded-in" terminals result in exceptionally 
high contact stability, completely eliminating 
movement. 

o Shaft and Panel Seals at additional cost may 
be specified by using Prefix "s" before 
Switch Type Numbers. This reduces bushing 
and shaft stick-out from mounting surace 
by U.". Overall lengths of switch from 
mounting surface is increased by 7<...". 

o Explosion Proof per paragraph 4.8.12 of 
MiI-S-3786. 

• Weight: 1. Deck Switch 1.75 oz. For each 
additional deck add .500 oz. 

I'osi-
tiaRS 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

24 

Sborti., 
Type 

"'.n-Sbertin, 
T}.~ 

11-EM-2 11-£8-2 

11-EM-3 11-E8-3 

11-EM-4 11-E8-4 

11-EM-S 11-E8-5 

11-EM-6 11-E8-6 

11-EM-7 11-E8-7 

. 11-EM-8 11-E8-8 

11-EM-9 11-E8-9 

11-EM-I0 11-E8-10 

11-EM-11 11-E8-11 

11-EM-12 11-E8-12 

11-EM-13 11-E8-13 

11-EM-14 11-E8-14 

11-EM-15 11-E8-1S 

11-EM-16 11-E8-16 

11-EM-17 11-E8-17 

11-EM-18 11-E8-18 

11-EM-19 11-E8-19 

11-EM-20 11-E8-20 

11-EM-21 11-E8-21 

11-EM-22 11-E8-22 

11-EM-23 1l-E8-23 

11-EM-24 11-E8-24 

11-EM-24CR 11-E8-24CR 
Continuous Continuous 

Rotation Rotation 

Posi- Sborti_. NOR-Sbertin, 
tions Typi T}PI 

2 12-EM-2 12-E8-2 

Posi- Sbortin, ' NDI-Shrtill 
tions TJP!..,.- T}p' 

2 16-EM'2 '16-E84 
3 12-EM-3 12-E8-3 3 16-EM-3 16-EB-3 
4 12-EM-4 12-E8-4 
S 12-EM·5 12-E8-5 

4 16-EM-4 16-E8-4 

6 lHM-6 12·E8·6 
7 12-EM-7 12-E8-7 
8 12-EM-8 . 12-E8-8 
9 12·EM-9 12-E8-9 

10 l2-EM-10 12-E8-10 
11 12-EM-11 12-E8-11 
12 12-EM-12 12-E8-12 

3 POLES PER DECK 
Posi· Sbortin, Non-Sborti., 
tiDns Type Type 

2 13·EM-2 13·E8-2 
3 13-EM-3 13-E8-3 
4 13-EM-4 13·E8-4 
S 13-EM·5 13-E8-5 
6 13·EM-6 l3-E8-6 
7 l3·EM-7 13-E8-7 
8 13-EM-8 13·E8-8 

4 POLES PER DECK 10 POLES PER DECK 
Posi- Sbortin, Non-Sbortin, 
tiols TJPe Type 

2 14-EM-2 
; . ......-

14-E8-2 
3 14-EM-3 14-E8·3 
4 14-EM-4 ~::~~ 5 14-EM-5 
6 14-EM-6 

,~ 
14-E8-6 

5 POLES PER DECK 
Posi- Sbortin, N.n-Shortin, 
tiDns TJPe TJ~In-

2 15-EM-2 15·E8-2 

12 POLES PER DECK 

3 15-EM-3 lS·E8-3 
4 lS-EM-4 15·E8-4 

ALSO AVAILABLE IN 12 POSITION 
VERSION AS SERIES "Tn 

ALTHOUGH ONLY.! DECK IS SHOWN FOR ILLUSTRATIVE 
PURPOSES, UP TO 20 DECKS ARE AVAILABLE. 
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SEC. 5100 • SWITCHES/ FUSES/ PROTECTIVE DEVICES 

ELECTRONICS, INC. 

miniature rotary switches 

(LOW COST COMMERCIAL VERSIONS) 

Completely automated facilities and mass production tooling, 
now makes RCL highly competitive in commercial applications 
with "obsolete" wafer-type and open frame switches. 

Material and tooling are modified to reduce cost, but com
parable performance is maintained with our "standard" series 
of switches, to correspond with "instrument type" switches. 

MODIFICATIONS OF ELECTRICAL FEATURES 
COMMERCIAL TYPE "CC", "DC", "HC", "AC", "FC", 
"GC", "RC" 
• Initial contact resistance - .0150 max. 

• Current breaking capacities 
Va amp -115 V.A.C. resistive 
Va amp - 28 V.D.C. resistive 
Va amp - 28 V.D.C. inductive 

SERIES "CC", 
"DC", "HC" (Typ.) 

SERIES "AC", "Fe", 
"GC", "RC" (Typ.) SERIES "EC", "TC" (Typ.) • Dielectric strength (voltage breakdown)-

a. between any two adjacent positions - 500V (60 cycles) 

RCL 
STANDARD 

TYPE 
A 
C 
D 
E 
F 
G 
H 
R 
T 

eem/1973 

b. between any active position to ground 1000V (60 cycles) 
MAX. POSITIONS 

RCL PER DECK MAX. MAX. 
COMMERCIAL (Shorting or POLES DECKS COMMERCIAL TYPES "EC", "TC" 

TYPE non·shorting) PER DECK AVAIL 
AC 12 6 12 • Current carrying capacity; 6 amps 
CC 12 
DC 10 
EC 2<1-

6 
2 

12 

12 
12 
20 

• Current breaking capacity (Rated Load at 125°C) 
1 amp - 115 V.A.C. resistive 

FC 10 3 1 
GC 6 2 1 

% amp - 28 V.D.C. resistive 
V4 amp - 28 V.D.C. inductive 

HC 6 3 12. 
RC 12 6 1 
TC 12 6 20 

SPECIAL MODIFICATIONS AVAILABLE: 

All commercial version RCL switches are available with the following features at additional cost: 

• Spring return feature (Series AC, CC and DC only) 

• "Push-to-turn" and "pull-to-turn" spring loaded action where an isolated position is required . 

• Shaft and panel seals (specify by using prefix "S" when ordering) . 

• Non-standard shaft and bushing lengths . 

• Specially coded outputs, including decimal to binary for digital applications . 

• V4" diameter shaft and :Ya"-32 threaded bushing (Series CC, DC, HC, AC only) 

CONTACT FACTORY FOR COMPLETE SPECIFICATIONS 

OFF-THE-SHELF DELIVERY 
See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2·1131 



Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & OR!VI'"S 

SWITCHES 

~WDli~CriJ~~ 
SWITCHES 

IF IT'S A SWITCH WE ALMOST CERTAINLY HAVE IT. 

VoJ.2·1132 

Seacor offers one of the widest lines of switches available; pushbutton. rotary. thumbwheel. 
toggle. slide. lever. etc .. etc. Whatever your need in a switch. Seacor probably has it. Exactly. 
Along with top quality. reliability proven over the years. Combine this with top-flight con
sUlting engineering when you need it and rock-bottom prices and you have the best single 
source for any switch requirement. Typical Seacor switches are described. They're a mi
nute fraction of switches available. From Seacor. And Seacor delivers. 

PUSHBUTTON SWITCHES 
The most flexible high quality pushbutton switch "systems" available. Illuminated or 
non-illuminated. One to 24 stations in a single frame. Unlimited arrangements result 
from modular design. Wide selection of button styles with or without legends. Button 
spacing 10 mm to 20 mm. Up to 8PDT per button. Double wiping contacts can be 
shorting or non-shorting. UL rated TV-3 power switches or UL rated 6A/125 VAC in 
same frame. Some types under 1 Oct per pole in production quantities. "All Metal" con
struction. All combinations of latching with/without lockout. 

ROTARY SWITCHES 
Widest range of types. Detent indexing from 15 0 to 30 0 • in double ball or ratchet rol
ler construction. Unique design permits up to 24 contacts per single 12-position wafer. 
Custom made to your specs-bushing. shaft and wafer spacing. Concentric shaft 
arrangements available. PC lug parallel to shaft optional. Custom design optimizes 
every switch. results in best value. maximum utility. 

THUMBWHEEL SWITCHES 
The thinnest thumbwheel switches in the world! Infinite switching combinations. Con
version of dial settings to coded output. Best price/performance values. Top quality: 
finest materials; guaranteed for 1.000.000 operations. Outputs on PC board plus pin 
connectors or hand wired. Space provided for component mounting. Standard positions: 
B. 10. 1 2. Ultraminiature to standard sizes. 

TOGGLE SWITCHES 
SERIES 5000. SUBMINIATURE SPOT. DPOT. 3PDT. Typical ratings include 5A @ 

125 VAC to BA @ 6 VDC. Hundreds of models in 3 types. All standard functions. Pinned 
handles; diallylphthalate bodies. Wide range of hardware. accessories. options includ
ing handle shapes. sizes. caps. Excellent performance. Superior specs. top quality. 
Highly competitive prices. 

SERIES 21.000 MINIATURE high humidity. high insulation resistance types. SPOT. 
DPDT. Most standard functions. All models have right-angled PC lugs. Diallylphthalate 
body. solid silver contacts. Ratings: 2A @ 250V. 4A @ 125V. 4A @ 30V. Wide range 
of options. accessories. hardware including handle shapes. dimensions. caps. 

OTHER SWITCHES 
Wide range of slide switch types up to 8PDT. double wiping. shorting or non-shorting. 
Virtually any lever type from low cost 2-position to 4P. 6-position switches. Guaranteed 
for 1.000.000 operations. Wide range of ratings. sizes. materials. 

SEACOR, INC. 
598 Broadway • Norwood. New Jersey 07648 • (201) 76B-6070 • TELEX 135354 

SEACOR DELIVERS 
CATALOG PAGES: (Vol.1·301 to 1-972) ('101.2·301 to 2·1196) (Vol.3·301 to 3·1420) eem/1973 



t~xAL~CTROBOARD® 
CORDLESS PROGRAMMING BOARDS 

"Sealectroboard" programming and switching provides com
plete ease and simplicity of operation with drastic reductions 
in hardware and space. A single pin is used to complete the 
program circuit or insertion of a component ... move the 
pin to a new location and you have a new program function. 
"Sealectroboards" are made in 2 to 5 deck versions and with 
a variety of pin styles such as shorting pins, diode holders 
and skip pins as well as with engraved or silk-screened panel 
marking and color coded program areas: 
Modular "Sealectroboard" are designed to facilitate program 
board expansion in prototype and design applications and are 
offered off-the-shelf from Sealectro Distributors. Each modular 
board is a 10 x 10 matrix with two contact decks in bussed 
upper and lower or bussed upper, individual lower contact 

OUTPUTS 

A I C I !:=gttt t 
.
.-

Bussed Upper and 
Lower Contacts 
The Modular Sealectroboard is 
available with bussed upper and 
lower contacts and provides an 
ideal means for input / output 
switching. The standard 10 x 
10 hole Modular Sealectroboard 
may be considered 10 Single 
Pole, Single Throw, Normally 
Open switches with 10 inputs 
each. 

Pack a lOx 
10 hole for· 
mat (100 
crosspoints) 
into a 1 inch 
square. These 
new microminiature boards have 
all of the standard features of 
the larger size Sealectroboard, 
including modular, expandable 
construction, shorting and diode 
pins, and Sealectro's built - in 
reliability. 

U.S. Pat. No. 3,027,534 

configurations. Companion 
mounting and panel pieces 
are designed for 19" relay 
rack mounting and allow ex
pansion from a single board 
up to 6 boards in just 5V2" 
of rack space. Write for our 
complete catalog and tech
nical specifications .... 

7 7 7 IOUTPUTS .... .... 3 ••••• ••• .,:..10-

7 7 7 /OUTPU(S 
m' .. .... _3.······· .... 10_ 
~. 

z· 

J 

7 7 7 IOUTPuTs .... _3····· ....... 10_ 

Bussed Upper and 
Individual Lower Contacts 
The Modular Sealectroboard is 
also available with bussed upper 
and individual lower contacts 
which provide individual elec
trical access to each program 
hole and a path between many 
terminals and a lesser number 
of bussed terminals. The stand
ard 10 x 10 hole Modular Sealec
troboard with this contact con
figuration may be considered a 
10 Pole, Single Throw, Normally 
Open switch with 10 positions 
per pole. 

SEC. 5100 0 SWITCHES! FUSES I PROTECTIVE DEVICES 

PROGRAM SWITCHING 
SEALECTROSWITCH® 

PROGRAMMING SWITCHES 

Programs may be changed in seconds without special tools and 
with 100% reproducibility. The Sealectroswitch programming 
switch provides a degree of versatility that can't be met by 
comparable devices ... and in half the space and half the cost. 
Extremely high "built-in accuracies" are provided through pre
cision machined drums while flexibility is obtained through 
unique, field-adjustable, sliding contact actuators. Check these 
features· Field Adjustable Cams with Multiple ON/OFF Func
tions or Poi nt-to-Poi nt Switches· Manual or RAmote Operation 
with Timing Motor or Solenoid Drive • Transfer Speeds to 50 
Milliseconds without Appreciable Contact Bounce • Remov
able Drums • Form A, B, and C Contacts in a Single Unit 
• Up to 57 Circuit Controls in a Single Unit • Contacts Rated 
for Dry Circuit to 2 Amps, 24 VDC or 115 VAC 0 Optional 10 
Amp or 20 Amp, 115 VAC U.L. Approved Contacts. 

Enclosed, snap·action 60 program positions, 
contacts and timing 60 contacts and step· 
motor drive. ping motor drive. 

U.S. Pat. No. 3,330,917 Also protected by foreign patents 

LeT SEALECTRO TIMER 
Field adjustable • Multiple function 

• Economical, precise programming 
• Sets up in seconds with 100% repeatability 

Up to 60 On/Off functions per revolution 
• 15 Amp contact rating • U.L. approved 

60 drum positions, precisely fabricated at 
factory, permit up to 60 On/Off functions 
in a single 3600 operation on a single 
contact. The drum is indexed, eliminating 

gUesswork in set-ups, and also guaranteeing 100% repeat
ability when re-setting to a former program. 
Actuators are merely slid by hand, to or out of operational 
position. In seconds, set up a complex timing program with 
varying time dwells for On/Off functions. In seconds, set up a 
pulse generator capable for supplying precisely timed pulses 
in various groups. 

SEALECTRO SLI D.~'NSWITCH'· 
• Exclusive random access to • Economical, costs far 

any circuit from any circuit. less than average 
Up to 10 times as fast as thumbwheel switch. 
thumbwheel switches. • Guaranteed for 250,000 

• Modular expandable design. operations per contact 
• Compact, 2%" high. Each minimum. 

switch module 'U," wide. 0 Terminates in standard 
o Reduced contact wear. PC card connector, 

or hard wire. 

.-__ ---, Write today for our complete catalog .. , 
® 

PROGRAMMING DEVICES DIVISION 

SEALECTRO 
CORPORATION 
MAMARONECK. N. Y. 10543 
PHONE: (914) 698-5600 TWX: 710-566-1110 

SULlerRO . Sealectro Ltd., Portsmouth, Hants, England 
Sealectro S,A" P,O, Box 24, . 

Zone Industrielle de la Garde, la Garde 83, France 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.20 1133 



Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

~~na.l.de your single source for 

TranSient Protectors 
ADVANTAGES 
Signalite's five specialized lines of 
protectors against spurious voltage 
and current transients offer a full 
range of advantages to the circuit 
designer including reliability, high 
speed, low cost, small size, long life 
and wide operating voltage range. 
Whether unwanted surges are gen
erated by short circuits, switching 
of inductive components, motor 
starting, contactor arcing, lightning 
effects or EMP, a Signalite transient 
protector can be selected to solve 
the problem. 

APPLICATIONS 
Typical applications of Signalite 
transient protectors are found in a 
number of industries including 
telephone, entertainment, security, 
aircraft, aerospace, CATV, general 
manufacturing, and in the military 
sector. Reliable protection against 
surge transients is provided for 
sblid-state circuitry, telephone and 
CATV circuits, microwave and radio 
equipment, intrusion detection and 
other alarm systems, traffic con
trollers, and a wide variety of 
electrical/electronic equipment. They 
are also used as active switches, 
starters, timers and pulse generators. 

[II" DIV.ISION OF G.ENI;RAL 
INSTRUMENT 

CORPORATION 

SERVICE 
Whether you antici~te a transient 
surge problem or require fast help 
with an existing condition, make use 
of the comprehensive Signalite sales 
and technica.1 service organization. 
Field sales representatives are 
located in every geographical area. 
Our factory engineering staff will 
assist you with circuit analyses, 
protector selection, testing under 
your specific conditions, develop
ment of special purpose devices, 
and special packaging. Price and 
delivery information, samples, and 
literature are available on request. 

1933 Heck Ave., Neptune, N. J. 07753 • Area Coda 201 -775-2490 • TWX 201 - 775-2255 
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UNI·IMp® TRANSIENT SURGE PROTECTORS 
_ Ultra·Fast Protection _ Trip Voltage Constant From DC 
To 200 kV / p..sec. _ No Overshoot _ Trip Voltages Avail· 
able From 500 V to 20 kV _ Life Thousands Of Operations 
Uni-Imp, the fastest transient protector in existence, protects 
sensitive components against overvoltages without regard to rate 
of voltage rise. The voltage at which the Uni-Imp trips does not 
vary by more than ±10 percent from slow DC overvoltages to 
200 kV / /Lsec transients over the lifetime of the device. Any trip 
voltage is available from 550 Volt to 20 kV. 
Uni-Imp has energy, peak current and di/dt capabilities far exceed
ing those of solid state protectors. They pass peak-current pulses 
of thousands of amps at 100 joule energy and di/dt 500 amp/ /Lsec. 
Infinite resistance is preserved up to the trip voltage, and capac
itance is in the picofarad range. 

"ZERO" REACTION TIME ..• 
IDEAL FOR EMP PROTECTION 
Test~ were made at two independent laboratories with sub-nano
second rise-time pulse generators at 4000 and 5600 kV / /Lsec. The 
documented results show the limiting transition time to be two 
nanoseconds from the time the pulse is applied, regardless of the 
particular trip voltage of the Uni-Imp tested (0.55, 2.0, 4.0, 6.0 and 
8.0 kV). 
Thus, if the transient is sufficiently fast that the tri~ voltage is 
reached in less than 2 nsec, the Uni-Imp will allow the voltage to 
overshoot. The limiting ramp speed for zero overshoot as a function 
of the trip voltage is given by: 

VT 

SL = --10' kV//Lsec. 
2.0 

where VT is the trip voltage, in kV. For transients faster than this, 
the voltage overshoot is given by: 

A V = 2.0 X 10" S - VT 

where S is the pulse rise-time in kV/ /Lsec. 

Operating temperature range -80'C to +85'C. 
Insulation Resistance: 10,000 Mil for UBD, UGT and UBT Series. 
Resistance measurement at 100 VDC. 

NOTES: 

1. Any trip voltage within the indicated range may be selected. 
The part number is obtained by adding the trip voltage to the 
series type (e.g., UBD-1.5 is UBD Series with trip voltage of 
1.5 kV). 

2. The maximum pulse breakdown and the minimum DC holdoff 
over the lifetime of the protector are defined in terms of the 
trip voltage, V T: 

Max. Pulse Breakdown = VT + 10 percent 
Min. DC Holdoff = VT - 10 percent 

OUTLINE DRAWINGS 

, 24gl r-.SI2 --! r .562 _.oe 1_ _.063 I !06~ 

-EJJ ~o 
tOll 

UBD SERIES' .589· L 

"'2~ r--.I.IB7 ---r r·312 
_.063 I I -.063 J -.063 

t-~ j{O)),05S9~'O" 
UBT SERIES" I::.t 

.3121 r----- 2.137 ---[ r·312 
:t.o" I ±.063 _I :!.oe5 

b{ ---ta- 0 
UGT SERIES' ~ .560 ~ 

.. END CAPS ALSO AI/AIL ABLE INSTEAD 
OF INDICATED 'TERMINATIONS: 

A: 0.380 ± O.DOlI 0.0. X 0.406 NOM. 
8: 0.2'0 ± 0.005 0.0. X 0.270 NOM. 

~nalite Iil'·o~ DIVISION OF GENERAL 

• • liD INSTRUMENT 
, COAPORATION 

1933 Heck Ave., Neptune, N.J. 07753 
334 Area Code 201·775-2490 _ TWX 201-775-2255 
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COMM GAP SUBMINIATURE LOW VOLTAGE 
SURGE PROTECTORS - CG SERIES 
_ Low Voltages (75·1000 VDC) _ Subminiature Size 
_ Low Cost _ Fast Protection _ Low Capacitance « 1.5 pf) _ High I'eak Current Capability (> 1 0 ka) _ 
Rugged Ceramic Construction 

The CG-Series, "Comm Gap," protectors find their principal applica
tion in the telecommunications industry as high quality, reliable 
transient protectors. They provide transient protection at minimum 
cost and size in other applications as well, such as industrial instru
mentation and control systems, radio equipment intrusion detec
tion and other alarm systems, traffic controls, and flash tube trig
gers. Protection is provided wherever unwanted voltage transients 
occur. 

They are available as Type CGL with welded leads. Both series 
feature rugged miniaturized ceramic construction, picofarad cap
acitance and high peak current and energy capability. Comm Gap 
Mounting Clips (CGH-1) are available. 

COMM GAP LIFE 
The Comm Gap life specifications, below, indicate the typical 
number of times that the gap can be subjected to a 1000 ampere 
10/250 microsecond wavefront at 30 second intervals without 
causing the DC breakdown to vary: 

A. ~~rt~~d 18 percent of nominal value for 15 percent tolerance 

B. ~~l't~~d 25 percent of nominal value for 20 percent tolerance 

The CG-350 and CG-350L devices typically will withstand 750 surges 
of a 500 ampere 10/1000 microsecond wavefront at 30 second in
tervals. 
The life of the CG Series of transient voltage protectors, in number 
of operations, is a function of the anticipated transient pulse, e.g. 
peak current and pulse duration. The very nature of transients, how
ever, is the unpredictable aspect of their magnitude and energy con
tent. Accumulation of test data at Signa lite is a constant effort 
undertaken to provide the most up-to-date performance character
istics of our products, For CG Series life data at levels other than 
those specified, please contact our factory for assistance. 

Operating temperature range _55' to + 125'C 
Insulation Resistance: 10,000 MD. the resistance of the protector 
@ 100 VDC (except @ 50 V for units rated 90 V and below). 
*To specify Leads, add suffix "L". 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2 0 1135 



Vol.2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

~SlacKPOLE 
J ® ;a~klp~: th~~d~ar~s~r:~~~lid~~~~~H ES 

switches for the appliance, power tool and electronic industries. 
For a complete specification guide to all types of Stackpole 
slide and rocker switches, request Bulletin 78/79-102. 

SINGLE POLE - SINGLE THROW, DOUBLE THROW & THREE POSITION 
f~13/S===j 

17/32 'D- III1!I!!IIl + G_ lUIill1lLl 
.562~.562 

~ 
11/32 , 
L' I 

I I -:Is 

~ '3 Ik 
I) r~ t 

7/s--+I 

DOUBLE POLE - DOUBLE THROW 

DOUBLE POLE - DOUBLE THROW, THREE POSITION, FOUR POSITION 

TRIPLE POLE - TWO POSITION, THREE POSITION 

r:::: 1;:::'21/32=LJ 
25/325E~lJUl ',. L __ 

i+-- U 06 

Ratingsfrom4amp 125 
VAC to 10 amp 125 VAC. 
Variable knob styles in a wide 
spectrum of colors. Detent, 
smooth, and momentary 
actions. Types available with 
fire resistant material and 
TV ratings. Rocker switches 
available with flat or 
offset brackets. 

Ratings from 1 amp 125 VAC 
to 4 amp 125 VAC. Double 
wipe contacts and gold plating 
available on request for low 
curret'lt applications. Detent 
and smooth action. Rocker 
switches come with flat 
or offset brackets. 

Ratings at 6 amp 125 VAC, 
3 amp 250 VAC. Variable knob 
heights and colors. Solder lug 
and PC terminals. Rugged 
performance and long life. 
Detent, smooth, and 
momentary actions. Rocker 
knob lettering available on 
request. Flat or offset rocker 
brackets. 

Double wipe contact 
series. I deal for low current 
applications. 

TV RATED SWITCHES WIRE LEADS AND OTHER FEATURES 

For TV Rated Switch require
ments, Stackpole is the sole 
producer of both slide and 
rocker switches and snap-over· 
center rotary action switches. 
The basic slide switch with 
TV·1 Rating inSP-8TorSP·DT 
can be modified with glamour 
caps, toggles and mounting 
brackets. The basic TV·3 
Rated, snap-over-center rotary 
action switch is SP-5T or 
SP-DT. 

Standard Stackpole slide and 
rocker switches can be pro
vided with additional features 
which lower assembly cost and 
tailor units for specific applica
tions. Switches are available 
with wire leads, diodes and 
rectifiers preassembled at the 
factory. The diode switch be
comes a multiple speed control 
or rating device, eliminating 
multiple tap windings and com
plex circuitry. 

STACKPOLE COMPONENTS CO_ / P. O. BOX 14466/ RALEIGH, N. C. 27610/ PHONE: 919-828-6201 
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MINIATURE SLIDE SWITCHES 
Stackpole miniature switches carry the same reliability as the regular 
line and provide an efficient answer where space is at a premium. For 
specifications by type number. request Bulletin 78-902. 

SINGLE POLE - SINGLE THROW, DOUBLE THROW 
DOUBLE POLE - DOUBLE THROW 

SINGLE POLE - THREE POSITION 
DOUBLE POLE - THREE POSITION 

ROTARY SWITCHES 

RELIABILITY 

Series 600 1-5/S" dia. Environ
ment Proof Rotary Switch. 

",~LABLE 

~i !.= .618 

~~THI~~ LENGTHS AVAILABLE 

T 
.160 

~'.' .,-+ .140 
.!.......L 

.BOO~ 

Series 100 1-1/S" dia_ Environ
ment Proof Rotary Switch_ 

Completely enclosed design provides 
an environ ment proof assembly _ DELIVERY 

Ratings from 1 amp 125 VAC 
to 3 amp 125 VAC_ Push
button, momentary contact, 
normally open is available 
in SP-5T. Spring return from 
each end available as SP-3 POS_ 
Triggers are available in 
variable heights and a spectrum 
of colors. 3/16" long is stand
ard and material is nylon_ 
Solder guards are available 
assembled or unassembled to 
switch. C.5.A_ listing is avail
able only when solder guard 
is used. Contact arrangement 
is break before make (non
shorting). Standard terminals 
are solder lug; printed 
circuit terminals and space
saver terminals are available. 

VERSATILITY 
Modular design in both diameters, 
coupled with external devices, 
provides incomparable switching 
variations. 
• internal and external intercon
nections reduce costly hand wiring. 
• contact materials of silver plated 
brass, silver alloy and gold_ 
• terminations can be solder lugs, 
quick connect, vertical PC board, 
front and rear PC pins. 
• special configurations include line 
switches and potentiometers in dual 
and tri-concentric rotaries, added key
locks, electrostatic shields, spacers and 
coded outputs. 

• dust, dirt, moisture, and corrosive 
atmospheres are sealed out while lu
bricants are sealed in. "0" ring seals 
are available. 
• production damage is virtually el im
inated ... the switch is solder and 
flux-proof . . . terminals are per
manently locked in position. 

Stackpole rotary switch delivery is the best in the industry ... 
within one vveek on standard configurations, within two weeks on 
special configurations, two to three days on no-charge samples. 
Get all the specifications. Write for Bulletin 73-103 for standard 
configurations. Bulletin 73-102 for special configurations. 

• Stackpole rotaries conform to 
M I L-5-3786B for shock, vibration and 
explosion proofing. 

Vertical PC Board Switch has 
12 terminals ending at a common 
junction point for vertical or 
horizontal mounting. 

Front or Rear PC Pins 
Switch plugs in instantly to 
your PC Board, is available 
with binary codes and special 
switching sequences. 

STACKPOLE COMPONENTS CO. I P. O. BOX 14466/ RALEIGH, N. C. 27610/ PHONE: 919-828-6201 
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BUY THE RIBBON SWITCH IN THE 
SIZE YOU NEED! 
SUCCESSFULLY PROVEN IN ALL IN
DUSTRIES_ PATENTED CONSTRUCTION 
WITHSTANDS MANY TONS OF FORCE 
YET CLOSES ON LIGHT FINGER PRES
SURE_TAPESWITCHES ARE UNEX-
CELLED FOR - SAFETY ___ AUTOMA-
TION ... ANTIBURGLAR SYSTEMS _ .. 
COUNTING ... TIMING ... DOOR 'CON
TROL ... LIGHT SWITCHING ... 
MACHINE CONTROL ... MATERIAL 
HANDLING INSTRUMENTATION ... 
COMPUTER AND CONSOLE SWITCH
ING ... AND MANY OTHER APPLICA
TIONS. 

These versatile sensing 
switches may be used directly 

121.-BP 

cO:=:> 
1-%6"-1 

c:::G-:n 
RIBBON SWITCHES 141-BPH 
Factory sealed units with t------i 
18 inch connecting wire 107 -LS 
at one end. Styles shown 
in box have 8 oz. nominal 
finger sensitivity. 131-A 
- 40 oz.; 101-8 - 12 oz. 
sensitivity. Standard 
lengths: 1, 2, 5, 8, 10, 12, 
15, 18, 20 ft. 

1-%"-1 
• 

107-RS 

with electro-mechanical devices t---------------t 
and solid state devices. 
pressu re at a ny po i nt from 
hand, foot, or vehicle will cause 
contact. These are ideal for 
instrumentation and control 
tasks because of their flat con
figuration, "Press-at-anY-Point" oper· 

TAPESWITCH RELAY R-1 
FOR NORMALLY CLOSED OR 
NORMALLY OPEN OPERATION OF 
ANY TAPESWITCH. Plug-in unit 
gives NC or NO control of 117 
Volts AC, 5 Amperes. Built-in low 
voltage transformer. 

ation, and sealed qualities_ t---------

PE-30 
UNDER CARPET 
SWITCHING RUNNER 
30 inches wide x %2 inches thick and can 
be cut to any length from 25 ft. or 5 ft. roll. 
For indoor use under carpeting. Tape
switches in parallel between Polyethylene 
sheets. Tinned wires for easy twisting or 
soldering connections. , 

108 ASTRAGAL 
SAFETY EDGE 

Unique patented design universal safety 
cushion switch for leading edge of doors, 
machinery, etc. Responds to side thrust and 
head-on thrust. Std. lengths: 6, 8, 10, 12, 
15, 20, 25, 30 ft. OTHER STYLES ALSO 
AVAILABLE. Mounts on edges I" to 2'12" 
wide. Cushion depth 1 Ys"_ 

NC·3 NO·1 FOOTSWITCH 111 

TAPESWITCHES are designed 
in accordance with the best 
principles of switch and cable 
design, with jacketing and in
sulation meeting the require
ments of MIL-C-9154 and MIL-
I 631 C . I R It NC-3 is a unique normally closed wafer 
- respective y. esu s style switch 1%" diameter, by %6" thick. 

are exceptional stand-by re- CVP SWITCHltfG MATS Designed to sound alarm when object is 
liability (required in alarms) as CVP style mats are durable yet flexible and lifted off switch. NO-1 similar form but 
well as excellent contact per- only % inch thick (approx.). Available in normally open. 20 oz. nominal sensitivity. 
formance_ sizes 23 x 35 inches, 17 x 23 inches and Footswitch 111 normally open flat rugged, 

6 x 23 inches. Very popular items. sealed switch, 2" x 5" X IA" thick. 
Typical life tests with repeated t-------------~+-------------___I 
impacts at ONE POINT on a 
Tapeswitch have given over 
three million operations with
out failure. (24 Volt AC relay 
coil 0.3 Amperes) " 
RATINGS: All Tapeswitch products 
are rated 117 VAC, at 1 Ampere. 
However for floor switching, 30 VAC 
or less is recommended. 
NOTE: U.L. classification for Ribbon 
Switches does not presently exist. 

Vol_2 0 1138 

RBMA ROAD SWITCH 
Successful, rugged roadway switch for 
counting, timing, controlling by vehicles. 
Replaceable sealed switch element. 2" wide, 
~6" thick. Std. lengths: 2, 3, 5, 8, 10 ft. 
Cast iron end protectors available. 

SENSITIVE 
AIRWAVE 
SWITCH 
MODELAW Pneum. 

push 
button 

High quality diaphragm switch with adjust
able sensitivity. For operation by tubing 
squeeze I impact, air motion, vacuum. Re
mote push-buttons for explosive environ
ments, etc. Silver contacts operate normally 
open or normally closed. 



Take your choice 
of 2 contacts! 

800 SERIES 
for reliable General Purpose Switching 

900 SERIES 

The 800 Series con· 
tact is a highly re
liable gold·plated 
button contact. With 
its high contact pres
su re and positive 
wipln\l action, it Is 
used In control type 
applications and In 
general purpose 
switching, such as 
relays, valves, lamps, 
etc. Contact Rating: 
up to 5 AMPS max. 

for rellabla Low Leve.1 Switching 

11Ie 900 Series DATA·RITUM 

. ntact witn the 
degrees 
unique U contact has the reliability of 

h 
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Switch from 4 to 36 cir
cuits with one T-Bar 
Momentary Push-But
ton Switch. Available 
in configurations of 4, 
8, 12, 24 and 36 poles. 

Switch from 4 to 144 
circuits with one T-Bar 
Toggle Switch. Avail
able in configurations 
of 4, 8, 12, 24, 36, 48, 
72, 108 and 144 poles. 
For low level applica
tions specify the 902 
Series. 

lOlA. 

PANEL CUTOUT FOR 
TOGGLE AND 

PUSH-BUTTON 
SWITCHES 

Contacts: Series 800-general" purpose gold plated 
Series 900-low-level bifurcated gold plated 

Contact Rating: Series 800-5 amps max. resistive to 
150 watts 

SWITCH 
SPECIFICATIONS Life 

Series 900-1 amp maximum resistive to 
50 watts 

Expectancy: Series 800--50,000 cycles 
at 20 CPM Series 900-50,000 cycles 

Contact Resistance: 20 milliohms typical 
Ambient Temperatures: -55" to plus 8S"C 

Terminals: Mate with T-Bar Connectors 
Dielectric Strength: 1000 VRMS @ 60 cycles/sec. 

(higher available) 
Insulation: 5000 megohms min. (higher available) 

T-BAR CONNECTORS The T.Bar Series 88601 
Connector has been 

. specifically designed 
for use with T·Bar 
switches and relays. 
The connector contacts 
are crimp type which 
are snapped into a 
plastic Insulator block. 
After installation, con
nectors are held In 
place against shock 
and vibration by use 
of a retaining clip. 

~~o"! 
Y,Y 

Max. 
AWG#2& • 

RMS 
100,000 Meaahms 

. Min. 
Ambient Tempera ure -55 D C to +8S"C 

Weight 0.3 Oz. 
Recommended Tools Ratchet Crimping 

PIN 8601·51 
Extraction 
PIN 8601-61 
Connector Tool 
PIN 8601·71 

Use 88601 With 801,802,803,805.807. 
901. 902. 905. 907 

HOW TO ORDER 1 Specify Series 2 Specify Number of Poles 
• • and Contact Form 

Don't forget to order the mating T-Bar Series 19021--112 C 1 
88601 Connectorl One for each 6 poles. 

1 SERIES Application No. of Poles Contact Forms· 
T-Bar® TOGGLE SWITCHES 

802 Gen. Purpose 
4to 144 "An or "en 902 LOw Level· 

T-Bar® PUSHBUTTON SWITCHES 
I 803 I Gen. Purpose 4to36 "An or "e" 
·Form "A" __ normally open contacts. Form "C" - double throw, break-belore;make. 

Y-Bar 
INCORPORATED 

Mllnulactured under 1 or more of the 
following patenlS: 3206990, 3226508, 
."T-Bar"-Reg. t.M. 3689856. 

SWITCHING TECHNOLOGY 141 Danbury Road, Wilton, Conn. 06897 • (203) 762-8351 

See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2*1139 



I THUMBWHEEL SWITCHES I 

Miniature, precision thumbwheel switch, requiring a 
panel cutout of 0.980" in height, highly legible readol,lt, 
excellent switching characteristics, and absolutely posi
tive detent. PIC boards are glass laminate with precious 
metal contacts and plating. Available in lighted modules 
and completely sealed against hostile environments. 
Various logic codes and component mounting boards, 
which can contain complete circuit modules and logic 
elements, are available. Rated operating life in excess 
of 1,000,000 detent operations. 

TAP SWITCHES 

TYPE 3A MINIATURE, 
ENCLOSED TAP SWITCH 

Totally enclosed with molded-in terminals uti
lizin!! Diallyl Phthalate. 11/4" 0.0., up to 12 
pOSitIons, up to 6 poles per deck, with multi
decks available. Low contact resistance. Long 
life - up to 300,000 mechanical operations. 
Intermix of shorting and non-shorting action 
available on the same deck. Rating: 1200 Volts 
RMS, 5 Amp., 115 Volts. 

TYPE2A & 2C 
TAP SWITCHES 

The 2A is a standard control switch 
for precision instruments and equip
ment. Up to 24 positions, 1-4 poles 
per deck, with multi-decks avail
able. Precious metal contacts for 
low resistance. The 2C has ceramic 
insulation. Both types have positive 
"stall-free" detents and adjustable 
stops. 

STEPPING SWITCHES PROGRAMMING SWITCHES 

Versatile Tech Labs. motor and so
lenoid driven stepping switches 
permit multiple switching functions 
with a single component. All Tech 
Labs. switches can· be adapted as 
stepping switches and can be used 
for transfer switching, sequencing 
of complex switching arrangements, 
and programming of sequential 
operations. A wide choice of multi
pole designs from 2-120 electrical 
positions are available. 

Adjustable programming switches 
for sequencing, timing, scanning, 
multiplexing, general programming, 
and code generation. Drum actu
ated series of contacts with 2-24 
positions per drum and constructed 
In 10 drum modules. Contact rat
ings up to 20 Amps. Versatile de
si&n allows manual, motor, or sole
nOId operation, depending upon ap
plication requirements. I 

"PANEL-MITE" 

This versatile, finger-actuated thumbwheel 
switch is avaIlable in either front or back 
panel mounting confiljlurations. Compact 
printed circuit logic deSign permits easy in
stallation in limited space. Modular con
struction permits ganging of modules in
to unitized assemblies. Also available is 
a larger, high current carrying version de
signed to meet special industrial appli
cations. Panel cutout 1.375" in height. 

SQUARE SWITCHES 

Square switches available from stock 
parts, as standards or assembled to 
specifications. Top quality features 
include glass laminate contact panels 
with precious metal contacts. Var
ious standard sizes include up to 120 
pOSitions, up to 12 poles - 10 pOSi
tions per deck - with multi-decks 
available. 

ATTENUATORS 

A comprehensive group of standard 
audio, video, and RF variable atten
uator types can be furnished for 
motor, solenoid, or remote operation. 
Tech Labs. will design special atten
uators to meet specific requirements. 

SPECIAL DESIGN/PROTOTYPE/MANUFACTURING CAPABILITIES 

For special applications, Tech Labs. will design and manu
facture prototype, pre-production and production switching 
systems to customer specifications. Tech will also prepare 
enjilineering specifications for switch applications without 
eXIsting specs. Our design engineers have developed spe
cialty switches for many unique applications, s!Jch a!l high 
voltage switches· (l00KV), RF types and specIalty instru-
mentation switches. . 

Two· switches representative of 
" Tech'scapabilities. Theremotecon-

~
. ,''', trolled, solenoid-operated stepping 

switch shown in Figure 1 has a total 
of 28 outputs and 168 inputs while rotat-

ing at 10,000 RPM in a turbine. This switch's 
.. . . contacts are rated fOr low level signals. The rotary 
switch shown in Fil\ure 2 met the requirements for an inexpensive 
three pole-six posItion high voltage switch capable of carrying 
2 amps at 100,000 volts. 
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Overvoltage 
Protection Equipment 
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TII·300 SINGLE PAIR 

Using a three electrode gas tube arrest· 
er, this protector instantaneously and 
simultaneously grounds both sides of a 
communicatid'll line, then self-restores 
when the surge is dissipated. Permanent 
grounding is effected under power cross· 
conditions. Replacement of TII-304-7 
FAI LSAFE spacer restores protector to 
service. 

TII·400 MULTIPLE PAIRS 

Identical to the TII-300 protector except 
available in 2, 4, or 6 pair assemblies. 
Expandable up to six pairs by adding 
TII-405( )* two pair mounting blocks 
in field or shop. Used to eliminate over
voltage surge damage to key system line 
cards, PABX trunk relays, data terminals, 
tone dials and ringers. 

TII·400 SERIES 
RACK MOUNTED PROTECTORS 

Three electrode tube arresters are used 
on a two pair FAILSAFE mounting block 
to instantaneously and simultaneously 
ground both sides of a communication 
line, then self-restore when the surge is 
dissipated. Up to 7 two pair blocks can 
be put on TII-400-14 19/1 rack mounting 
plate (3Vz/l high) to protect 14 circuit 
pairs. 

POWER LINE PROTECTORS 

Designed to prevent surges caused by 
lightning or power fault voltages from 
damaging equipment connected to the 
A.C. line by simultaneously grounding 
both conductors through the TII-16 gas 
arrester. Surges of longer duratior. cause 
two circuit breakers to open the circuit. 
The arrester and breakers self-restore 
and return the circuit to normal after 
surge dissipation. 

TII-710 TEN PAIR PACK 
(TII-720 twenty pair pack; TII-730 thirty 
pair pack). 
Compact and simple to incorporate into 
repeater housings, carrier equipment, 
signaling, data processing, security 
equipment, wherever multiple pair pro
tection is needed. Mount 10, 20, 30, or 
more arresters in a wire-wrap pin lead 
package and cradle-type board. Dim. 
4%" long x 2W' wide x 1%/1 thick 
(including wirewrap pins) for the ten 
pair T11-710( )* unit: width is pro
portionately larger for TII-720( )* and 
T11-730( ) * sizes. 

T11-316 PRIMARY ARRESTER 

The TII-316( )* arrester has a protec
tive coating and insulated wire leads 
with spade terminals. Designed to pro
vide self-restoring gas tube protection 
on existing fuseless and fused type 
protectors using carbon blocks as the 
failsafe backup. 

TII·16 ARRESTERS 

Three nickel alloy electrodes separated 
by alumina ceramic are simultaneously 
fired when excess voltages appear be
tween any two electrodes. Operating de
lay is less than 1 microsecond when 
1500 V.D.C. is applied with a rise time 
of less than 0.1 microsecond. Will with
stand without damage 20 amp A.C. for 1 
second repeatedly on anyone section, or 
more than 150mA a.c. for 3 hours. Not 
affected by light, heat, dust or moisture. 

TII·53 MOUNTING 

Used to mount one Type 16 Arrester. A 
parallel air gap set to a nominal spacing 
of 0.01 inch is provided between each 
line connection and ground. The base is 
of glazed ceramic providing high insula
tion resistance and stability in humid 
conditions. Can be used on panels up to 
0.093 in. 11:l{6" x ?{6" x 11%,". Wt. 1% oz. 

TII-340 LOW VOLTAGE 
PROTECTOR 

Transistorized communications, process 
control and computer equipment are 
protected from surge by a new low 
voltage protector. Maintaining balance 
between two wires, the protector re
stricts the voltage difference to a pre
determined value and simultaneously 
prevents either line voltage from ex
ceeding a given line-to-ground speci
fication. Eight standard models have 
been designed and all units can with
stand 20 kilo-amperes surge current 
as defined by 8/20 waveform. 

TII·100 GAS TUBE TESTER 
A GO / NO-GO tester used in the field 
to visually check all gas arresters and 
carbon blocks to see if they (1) fire 
at their rated striking voltage, (2) 
have an open circuit or (3) are 
shorted. Especially important after 
power cross conditions. Weather and 
shock-proof, a single button operates 
a D.C. voltage generator which pulses 
700 peak volts at 500 volts per micro
second wavefront across the arrester 
simulating a steep wavefront found in 
lightning strokes. Neon lamp provides 
immediate indication of condition. 
Sealed nonrechargeable battery in
sures 20 hours of continuous opera
tion. Dim. 1 x 2 X 41!2. Wt. 7 oz. 

~ TELECOMMUNICATIONS INDUSTRIES, INC. 
ill 1375 Akron Street, Copiague, N.Y. 11726 • 516 842-5000 

See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2·1141 



NEW PRODUCT CATALOG SUPPLEMENT 
On the following pages are new items and cap
abi lities that have been added to the Trompeter 
Electronic's line of high quality coax patching, 
connecting and switching devices. This infor
mation supplements the product information 
to be found in Trompeter Electronic's full-line 
catalog T-9 or EEM 72/73 Volume 2 pages 
2191 to 2204 and Volume 3 pages 3118 to 
3157. 

These items are designed, like all Trompeter 
Electronic products, to provide standard system 
interface patching and switching so that the 
many end equipments available from other 
manufacturers can be interconnected with a 
minimum of additional engineering design. De
sign consideration was also given to problems 
of space, cost, reliability and quality. 

TECHNICAL PAPER ON NOISE IN ELECTRONIC SYSTEM WIRING AND CABLING 

A complete paper on this subject covering the 
problems of noise in interconnect systems and 
its affect on overall system performance can 
be found on pages 1 - 8 of full-line catalog T-9 
or in EEM 72/73 Volume 3 pages 3118 to 3125. 

APPLICATIONS 
Computers • TV Broadcast • CATV • CCTV • 
ETV • Communications. Telephone • Missile 
and Space ·Telemetry • Aircraft. Nuclear and 
Industrial Instrumentation • Process Controls 
• Security Equipment. Automatic Testing • 
Information Retrieval '. Microwave Data Trans
mission. 

Federal Stock Numbers: Federal Stock and 
Airforce GEEIA Catalog numbers have been 

assigned to most Trompeter parts. Each list 
is available upon request. 

The complete Trompeter line includes: 
Patch Panels, Patch Cords, Jacks, Looping 
Plugs, Power Dividers, RF Connectors, 
Switches, Matrices and Systems. 

See EEM pages Vo1.3·946 to Vol.3·95lfor new 
patching and connector developments. 

Vo1.2·1142 CATALOG PAGES: (VoU·301 to 1-9721 (Vol.2·301 to 2·11961 (Vol.3·301 to 3-1420) eem/1973 



10 x 10 COAXIAL MATRIX 
This new switching system contains three standard 
CMAZlOx10B modules packaged to provide a program
mable switching unit for use in complex systems, such 
as high speed component testing, check out systems, 
automated machine control, etc. Three 10 x 10 modules 
fit into a 31/2" standard 19" rack chassis and the 
modular construction provides the flexibility needed 
to meet a wide number of individual applications. 

1 x 8 COAXIAL SWITCH 

ACCESSORIES FOR THE MODULAR UNITS 

Modules are available with or without interface con
trol logic. The interface control logic provides for 
decoding, storage, and coaxial relay drive. The stand·· 
ard logic accepts X-Y coordinate 4-bit BCD, plus a 
strobe latch pulse and a clear-all pulse. Units without 
the interface control logic are available with or without 
transient suppression diodes. 

TYPICAL SPECIFICATIONS FOR MODULAR 
UNITS 

Frequency DC to 10 MHz 20 MHz 
Crosstalk ~-95db ~-95 db 
Isolation -62db -58db 
VSWR 1.35:1 2.0:1 
I nsertion Loss 0.3 db 0.6db 

Data will vary with the frequency of the test signal and 
the crosspoint tested. 

Rack Chassis MC-2: A 3V2" by 19" 
standard rack chassis that can accept 
up to three 10 x 10 modules includ
ing 3 coax connector shells. 

1-0 Cableing MPCX-L-Z: Coax cable fo~ 
connecting the customer's equipment 
to the matrix inputs and outputs. A 
matrix coax connector on one end 
and no connector on the other end. 

I ntercableing MPC-L-Z: Coax cable. 
jumpers for connecting one module 
to another module to expand the 
matrix to larger than 10 x 10. ego 
10 x 20. 

RACK CHASSIS MC-3: 7" X 19" 
Standard Rack Chassis that can accept up to eight 
1 x 8 modules including eight coar. connertor shells. 

eem/1973 



Trompeter Electronics manufactures precision 75 ohm 
broadband coaxial matrices and multipole, multithrow 
switches having high isolation and high return loss 
for use in microwave carrier systems for baseband and 
I.F. restoration, protection and maintenance switching. 
These products are also usable in CATV and CCTV R.F. 

cable distribution systems where origination or routing 
switching is required. Through the use of optional expan
sion ports, these matrices may be configured to meet 
a variety of matrix sizes and will permit future expan
sion as required. 

GENERAL SPECIFICATIONS FOR HIGH-FREQUENCY MATRICES AND SWITCHES 
Signal Power: 

Control Voltage: 

50 watts carry 

48 VDC nominal (other 
voltages available) 

Actuation Pull-in Time: 8 milliseconds 

Transfer Time: Less than 5 milliseconds 

TYPICAL SPECIFICATIONS HFMB3X5B* 

Frequency DC to 10 MHz 60 MHz 
Isolation >-130db >-130db 
Crosstalk >-130 db >-130db 
VSWR 1.1:1 1.14:1 
I nsertion Loss -0.7 db -1.3 db 

Signal Connectors: 

Power Connector: 
Mechanical Life: 

80 MHz 
-120db 

>-130db 
1.14:1 

-1.5 db 

Data will vary with the size of the matrix and the crosspoint tested. 
*See Catalog T-9 

75 ohms, BNC; N; F; and 
subminiature snap on 

Winchester (mate is supplied) 
1 x 106 cycles (electrical life 

is a function of operating 
rate and load) 

260 MHz 500 MHz 
-100 db -72db 

>-130 db >-130db 
1.15:1 1.15:1 
-1.55 -1.65 
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The 10 x 10 expandable coaxial matrix utilizes micro
strip transmission line technology with dry-reed switches 
to provide excellent performance in the DC to 20 MHz 
range at very reasonable cost. The microstrip transmis
sion line technique used compensates for the impedance 
mismatches of the various switching arrangements en
countered within the matrix. Special matrix cut-off 
switches (see schematic) are provided at both the input 
and output ports to allow the use of additional 10 x 10 
modules to make a larger switching unit with minimum 
of loss and degradation of signa I due to stub action. 

TYPICAL SPECIFICATIONS CMAPC10Xl0B 

Frequency 
Crosstalk 
Isolation 
VSWR 
Insertion Loss 

DC to 12 MHz 
~-47 db 
~-70db 

1.15:1 
0.2 db 

Data will vary with the frequency of the test signal 
and the crosspoint tested. 

INPUT EXPANSION OR 
TERMINATION PORT 



This 50 ohm circular switch is designed for operation 
from DC to 700 MHz. Particular attention is given to 
equalizing line lengths and maintaining constant im
pedance transmission paths. The CSAZlx8B includes 
long life dry reed switches, and is equipped with 

SCHEMATIC 

CIRCULAR SWITCH CSAZ1X8B 

transient protection diodes to protect logic drive. 
Available with either BNC or TNC 50 ohm connectors. 
In addition to the 1 x 8 version, a 1 x 4 (CSAZlx4B) 
and a 1 x 6 (CSAZlx6B) are available. 

TYPICAL SPECIFICATIONS CSAZ1X8B 
(refer to Catalog T-9) 

Frequency DC to 300 MHz 650 MHz 
Isolationt -39db -33db 
Isolationt ~-70db ~-70db 

VSWR 1.2:1 1.25:1 
I nsertion Loss -0.6 db -1.0db 

Data will vary with the size of the switch and the 
cross poi nt tested. 
t Adjacent Port * Non-Adjacent Ports 



Tr~mpeter engineers have the capability of designing 
to customer requirements complete switching and 
control systems. Complete systems can be assembled 
using standard Trompeter connectors, patch panels, 
and matrix switches, plus design of special manual or 

remote logic controls. 
Pictured (below) is a system illustrative of Trompeter's 
ability to meet a customer's specification - in this case 
a computer controlled automatic aircraft avionics check 
out system. 

FOR THIS SYSTEM 

1. Nine matrices of varying sizes were integrated to 
simulate a 50 x 50 matrix but without the size, 
cross-points, cost and problems inherent in a matrix 
of such massive size. 

2. A digital interface was built to handle switching 
control signals coming from either the computer or 
the manual control panel. 

3. A manual control system was designed using as 
appropriate, thumbwheel,· pushbutton, and rotary 
switches to provide local control should the binary 
control signal fail. 

4. 5 patch panels of two different sizes were used to 
provide manual signal path control as additional 
flexibility and backup in case of complete power 
failure. 

5. A status panel using LEOs was designed and built 
to give the operators a visible matrix cross-point 
closure indication. 

6. Power source and package integration. 



Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 
(SECTION 5100 eem File System) 

The most complete line of solid-state 
Low cost, high speed, high quality, solid·state protectors prevent 
electrical/electronic component, circuit, equipment or system 
burn·outs, malfunctions, or misregistration of logic information. 
Protect against all transients arising from hookup, startup, 
shutdown. switching, stray pickup, lightning. Higher surge capa
cities, reliability and more accurate trip points than zeners, spark 
gaps or low voltage relays. Be prepared for forthcoming OSHA 
requirements against electrical transient pollution . CIRCUIT PROTECTORS 

AC TRANSI ENT 
SUPPRESSOR 

7200 watts! Permits safe, 
continued operation 

of equipment! 

Bi-directlonal suppressor clips 
incoming surges and prevents 
your equipment from polluting" 
line with transients. Capable of 
handling 7200 watts for 10 ms. 
Clips surge within 500 nS 
whenever transient reaches 
143 Vrms (200V peakl. 110 
VAC plug-In and OEM models. 
50 to 400 Hz, 20 amp rating. 

Model ACPo100 

Request Bulletin No. 100 

NEW! 
AC TRANSIENT 
SUPPRESSOR 

Two·stage suppression 
for lo,w and high 

energy surges! 

Capable of handling 4600 watts 
for 10 ms. Unique 2-stage unit 
senses transient, computes sup
pression required and reacts 
accordingly. First stage handles 
transient energy to 1 KWr 
second stage to 4.6 KW. Clips 
surge at 143 Vrms (200V peak~ 
110 VAC, 50 to 400 Hz, 10 
amp rating. Standard models 
for 220 VAC also available. 

Model ACPo10 
Request Bulletin No. 104 

• 
AC CROWBARS 

Low cost fault 
protaction against 

misapplied voltages 
and regulator failure! 

Protects equipment from over
Yoltages due to generator run
away· or misapplied voltages. 
Higher surge eapaclfy, accuracy 
and reliability than any others 
on the market. Complete line 
of bl·dlrectlonal, heavy·duty 
units for 110 or 220 VAC, 
single or three phase. 

Request Bulletin No. 11 0 

AC LOW VOLTAGE 
PROTECTOR 

Plug·in and OEM 
low AC line protectors 

Protect Inductive motors, 
Instrumentation, monitoring 
eqUipment, series regulated 
power supplies and other elec-. 
tronies affected by -brownout" 
conditions. Trips when line 
remains between 80 and 108 
Yolts for 2 to 5 seconds. 
Longer response times avail
able. Models with automatic 
reset or resettable breaker. 110 
VAC, 50 to 400 Hz, 20 amp 
ratIng. 220 VAC models also 
available. 
Model LV·100 
Request Bulletin No. 1 D2 

NEW! 
AC LOW VOLTAGE 

DETECTOR 
Senses "brownout" 

conditions,and provides 
two signal outputs! 

Inexpensive. Accurate. Upon 
sensIng continuous low line 
between 80 and 108 volts, 
solid .. state switch energizes and 
provides output Signal to oper
ate relay coil, contactor, circuit 
breaker or alarm. Signal can 
operate 24, 110 or 220 VAC 
units. Response time Is 2 to 5 
seconds. Longer response times 
available. When line returns to 
normal switch de-energlzes, re
setting coli or contactor. 110 
or 220 VAC. 50 to 400 Hz. 
Model LV·10A 
Request Bulletin No. 105 

AC units protect against transient pollution which OSHA IS moving to regulate. 

At or DC 
SUPPRESSOR/CROWBAR 

COMBINATIONS 

The ultimate in transient voltage protection! 

AC or DC models combine the best features of Trans
tector Crowbars and Voltage Suppressors. Suppressor 
portion clips nuisance transients, minimizing fuse or 
breaker clearing. If tranSient continues or has sufficient 
energy, crowbar fires, causing circuit's fuse or breaker 
to open. 

Request Bulletin No.1 08 

INDUSTRIAL PLANT 
SURGE SUPPRESSORS 

Heavy·duty ACline transient suppressors! 

Models available for 110 or" .220· VAC, g..phase, 
4-wlre lines carrying up to 150 amp service. Capable 
of dissipating up to 600,000 watts of tranSient 
energy for 8.3 ms. Largest suppressor is an auta. 
matlc variable impedance device which can handle 
7 separate 3-phase circuits. 

Request Bulletin No.1 01 for ACP·1 000 
Request Bulletin No. 1000 for VZ200 

ACP-IOOO 

ASK US ABOUT GROUND FAULT INTERUPTERS IN EARLY 1974! 

DC HYBRI D CROWBARS 

Low cost protaction 
for power supplies up to 

5ampsl 

Thick film hybrid units using thy· 
rlstor (SCR) crowbar circuitry give 
maximum protection at minim!Jm 
cost. Capable of handling 40 amps 
for 10 ms. When tranSient reaches 
trip pOint, crowbar shunts line to 
ground within 500 ns, causing circuit's 
fuse or breaker to open~ Recovers 
automatically when line is restored. 
Typical standard trip points: 5, 6.5, 
14, or 16.5 VDC. 

Request Bulletin No.1 03 

NEW! 
Hermetically sealed 
hybrid crowbar 

with remote sense and 
logic output! 

Crowbars line when transient reaches 
trip point, and provides TTL condi
tioned output signal for light driver 
circuits or computer command. Can 
handle 40 amps for 10 ms. For use 
on 5 amp power supplies. Typical 
standard trip points: 5, 6.5, 14, 
16.5 VDC. 14-pln DIP case for PC 
moul1tlng. Low cost epoxy.case also 
available. 

Model VHS 
Request Bulletin No. 106 

DC DISCRETE 
CROWBARS 

For power supplies 
up to 150 amps! 

Heavy-duty crowbars have brute 
strength for handling highest surges. 
Capable of handling 2000 amps for 
10 ms. Typical standard trip points: 
5, 6.5, 14 or 16.5 VDC. Adjustable 
trip pOint, multiple remote sense, 
and logic output models available. 
No other protection device can com
pare with the surge ratings, accuracy 
and speed of these units. 

Reql!est Bulletin No. 111 

You name the protection problem 
•.. we'll provide the answer! 

TRANSTECTOR" 
--SYSTEMS 

ABSOLUTE 
TRANSIENT 
PROTECTION 

division of Konic International Corporation 

---------NEW! 
DC SURGE SUPPRESSOR 

Clips transients to permit 
continued operation 

ollC's! 

Specifically designed to protect TTL, 
EeL., DTL, MOS, and MSI integrated 
circuits. High quality Silicon semi
conductors give high speed, high 
power zener·type prQtection. Rated 
for peak pulse power of 1200 watts 
for 1 ms.:: 5 ns resptinse time. Auta. 
matically recovers after suppressing 
transient. Models for IC's operating 
on 5 or 15 volt power supplies. 

Model VZ 
Request Bulletin No. 107 

532 Monterey Pass Road 
Monterey Park, Calif. 91754 

Phone: (213) 283·9278 
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Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

Unimax ® Switch 
The complete line of snap-acting Standard, Miniature, Subminiature and 

Miniature Subminiature switches for commercial and military applications. 

Basic 
precision 
switches 
Type2HB 

Low-Force miniature switches Type TM 
17 standard models feature low operating 

force with negative force gradient, and a 
complete line of lever and roller lever 
actuators. Four terminal styles include 
¥4" quick-connect. Molded-in overtravel 
stop limits button movement, prevent

ing overstress and shock loading of blade. 
Mounting holes are independent of cover for improved 
electrical insulation and high case strength. Two lever 
pivot locations provide either low actuating motion or 
forces as low as 8 wams. Ratings from dry circuit to 15 
amps. Detailed speCifications in our Catalog 60. 

Basic subminiature switches Type LM 
long life subminiature switches provide reliable 

switching in limited space. Variations avail
able include integral or auxiliary actuators, 
ratings to 10 amperes, silver or gold cross bar 
contacts and choice of four terminal styles. 
Detailed speCifications in our Catalog 60. 

General purpose switches Type A 

The basic switch for close control of electrical 
circuits requiring combinations of small mo
tions, high repeatability and long life. Switches 
can be sealed or unsealed and all types of ac
tuators are available. Ratings start at 20 amps 
to 480 VAC. UL and CSA listed. Detailed speci
fications in our Catalog 60. 

Designed for applications that require 
fully enclosed, high performance, 
low-cost, snap-acting switches with 

ick-connect terminals. Stall free, 
with high repeatability. Single or 

double pole, sealed or unsealed 
with a full range of actuators. 
Rated 15 or 25 amps at 125/250 
VAC. Detailed specifications in 
our Catalog 60. 

I LP B I Lighted Pushbutton Controls 

I LPB I Series 9 Lighted 
Pushbutton Switches 

Unimax lPB Series 9 are four lamp 
lighted pushbutton panel controls de
signed to meet the requirements of Mll
S-22885/9-12 (for QPl approved con
trols designate series 9M). They are 
offered in a wide range of display styles. 
Color coding and customized messages 
can be easily changed or modified in the 
field. For more technical information re
quest OUr Catalqg 50. 

I LPB I EAO Series Lighted 
. Pushbutton Controls 

The EAO Series 01, 02, 03 .lPB's offer 
you an exceptionally large selection of 
high quality illuminated pushbutton 
switches with a wide range of styles, ca
pabilities and prices. All models are 
available in momentary or alternate ac
tions or as indicators only. All EAO Series 
LPB's are quickly and easily installed, 
and relampable from the front of the 
panel. Ratmgs, and electrical and me
chanical performance are uniformly high. 
The EAO switches provide a complete 
choice of lens cap colors in all models. 
For more technical information request 
our BUlletin 515. . 

Unimax®·~ 
A Riker-Maxson Subsidiary, Ives Roa<!z.~allingfordl. Connecticut 06492 

Phone (203) 269-8701, I vvX (710) 470-1397, 

Free Catalogs! 
At your request . 

44 page catalog #60 
on snap-acting switches. 

12 page catalog #50 6 page bulletin #515 
on LPB Series 9. on EAO Series. 
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SEC. 5100 • SWITCHES/ FUSES/ PROTECTIVE DEVICES 

~ 
molex ~"-'p ~ ...... ~ 4633 WEST 53rd STREET I CHICAGO, ILLINOIS 60632 I (312) 585·1212 \......./-,--~- ~~ .... ..-;. 

LIGHTED PUSH-BUTTON SWITCHES ~ .... •• .",6fI' 

I \VAYI<mDcdJ@fi'i1l 'Y 1820 SERIES LIGHTED PUSH BUTTON SWITCH 
l"A/ Panel Cut·out Dimensions 1.215" x .500" 

The WALDOM/MOLEX 1175 model is a high quality lighted push 

~ button switch that's sturdy, well designed and offers a wide choice 
of features. Bezels are high quality chrome plated. Housings are 

~ precision molded of durable phenolic, and the buttons are mar-
resistant nylon. V 'Ji." / 

The WALDOM/MOLEX 1820 Model lighted push button switch proves / that a switch can be extremely attractive yet meet rigid extraordinary 
~ 1 versatility and limitless design possibilities. You can use one switch 

or gang them together ... depending on installation requirements. 11/4" 

~ ".' 
Its housing is made from highest quality nylon, ultrasonically welded '< "~ 
for a secure, quality assembly. No rivets or screw heads protrude 1175 SERIES LIGHTED PUSH BUTTON SWITCH '~I" 
from the housing, 125 volts are UL & CSA recognized. Panel Cut-out Dimensions 1.115" x .9151/ 

... W11lte Button Red Button Amber ,Button Grean Button Pri~. Each 

~II\I.P/II 
Swlfeh 
ACtIon ¥. I_S II!lWP/N Naw PIN New PIN New P/II Legend ,.g 10·24 2H9 ~.9 100 up 

117510 PP 6 2 01-10-6001 01-10-6002 01-10-6008 01-10-6003 - 3.38 2,76 2,46 2.34 2,03 
117510 MNO 6 2 01-11-6006 01-11-6007 01-11-6001 01-11-6002 - 3,41 2.80 2,49 2,37 2,05 
117510 MNC 6 2 01-12-6006 01-12-6007 01-12-6001 01-12-6002 - 3,42 2.80 2,49 2.37 2,05 
117520 PP 14 2 01-10-4013 01-10-4014 01-10-4015 01-10-4016 - 3,33 2.73 2.42 2.30 1.98 
117520 MNO 14 2 01-11-4003 01-11-4004 01-11-4005 01-114006 - 3,38 2.76 2,46 2.34 2.00 

117520 MNC 14 2 01-12-4001 01-12-4002 01-12-4003 01-12-4004 - 3.38 2.76 2,46 2.34 2.00 
117530 PP 28 2 01-10-3003 01-10-3004 01-10-3005 01-10-3006 - 3,45 2.83 2.51 2.38 2.10 
117530 MNO 28 2 01-11-3008 01-11-3009 01-11-3010 01-11-3011 - 3.50 2.86 2.54 2,41 2.12 
117530 MNC 28 2 01-12-3002 01-12-3003 01-12-3004 01-12·3005 - 3.50 2.86 2.54 2.41 2.12 
117540 PP 125 8.5 01-15-1061 01-15-1062 01-15-1067 01-15-1068 - 3.61 2.95 2.62 2,49 2.03 

117540 MNO 125 8.5 01-16-1049 01-16-1050 01-16-1045 01-16-1051 - 3.70 3.02 2.69 2.56 2_06 
117540 MNC 125 8.5 01-17-1006 01·17-1007 01-17-1002 01-17-1008 - 3.70 3.02 2.69 2.56 2.06 
117560 PP 6 2 01-10-6004 01-10-6009 01-10-6010 01-10·6005 ON 3.62 2.96 2.63 2.50 2.05 
117560 PP 6 2 01-10-6006 01-10-6007 01-10-6011 01-10-6012 OFF 3.62 2.96 2.63 2.50 2.05 
117560 MNO 6 2 01-11-6009 01-11-6008 01-11-6003 01-11-6004 ON 3.66 3.00 2.66 2.53 2.07 

117560 MNO 6 2 01-11-6010 01-11-6011 01-11-6005 01-11-6012 OFF 3.66 3.00 2.66 2.53 2_07 
117560 MNC 6 2 01-12-6008 01-12-6009 01-12-6003 01-12·6004 ON 3.66 3.00 2.66 2.53 2.07 
117560 MNC 6 2 01-12-6010 01-12-6011 01-12-6005 01-12-6012 OFF 3.66 3.00 2.66 2.53 2.07 
117570 PP 14 2 01-10-4017 01-10-4018 01-10-4019 01-10-4020 ON 3.58 2.93 2.60 2.47 1.99 
117570 PP 14 2 01-10-4021 01-10-4022 01-10-4023 01-10-4024 OFF 3.58 2.93 2.60 2,47 1.99 

117570 MNO 14 2 01-11-4007 01-11-4008 01-11-4009 01-11-4010 ON 3.62 2.96 2,63 2.50 2.01 
117570 MNO 14 2 01-11-4011 01-11-4012 01-11-4013 01-11-4014 OFF 3.62 2.96 2.63 2.50 2.01 
117570 MNC 14 2 01-12-4005 01-12-4006 01-12·4007 01-12-4008 ON ·l.62 2.96 2.63 2.50 2.01 
117570 MNC 14 2 01-12-4009 01-12-4010 01-12-4011 01-12-4012 OFF 3.62 2.96 2.63 2.50 2.01 
117580 PP 28 2 01-10-3007 01-10-3008 01-10-3009 01-10-3010 ON 3.70 3.02 2.69 2.56 2,12 

117580 PP 28 2 01-10-3011 01-10-3012 01-10-3013 01-10-3014 OFF 3.70 3.02 2.69 2.56 2.12 
117580 MNO 28 2 01-11-3012 01-11-3013 01-11-3014 01-11-3015 ON 3.74 3.06 2.72 2.58 2.14 
117580 MNO 28 2 01-11'3016 01-11-3017 01-11-3018 01-11-3019 OFF 3.74 3.06 2.72 2.58 2,14 
117580 MNC 28 2 01-12-3006 01-12-3007 01-12-3008 01-12·3009 ON 3.74 3.06 2.72 2.58 2.14 
117580 MNC 28 2 01·12·3010 01-12-3011 01·12·3012 01·12·3013 OFF 3.74 3.06 I 2.72 2.58 2,14 

------
117590 PP 125 8.5 '01·15·1069 2.04 01-15-1063 01-15-1070 01-15-1064 ON 3.85 3.15 2.80 

l~~ I 117590 PP 125 8.5 01-15-1065 01-15-1066 01-15-1071 01-15-1072 OFF 3.85 3.15 2.80 2.04 
117590 MNO 125 8.5 01-16-1052 01-16-1053 01-16-1047 01-16-1048 ON 3.94 3.22 2.86 2.72 2.08 
117590 MNO 125 8.5 01-16-1054 01·16-1055 01·16-1046 01-16-1056 OFF 3.94 3.22 2.86 2.72 2.08 
117590 MNC 125 8.5 01-17-1009 01-17-1010 01-17-1004 01-17-1005 ON 3.94 3.22 2.86 2.72 2.08 
117590 MNC 125 8.5 01-17-1011 01-17-1012 01-17-1003 01-17·1013 OFF 3.94 3.22 2.86 2.72 2.08 

1820 SERI ES SWITCHES For larger quantity pricing, contact Waldom Electronics 
182010 PP 6 2 01-50-6001 01-50-6002 01-50-6008 01-50-6003 - I 3.84 I 3.14 2.79 2.65 2,57 
182010 MNO 6 2 01-52-6006 01-52-6007 01-52-6001 01-52-6002 - 3.99 3.27 2.90 2.76 2.69 
182010 MNC 6 2 01-53-6006 01-53-6007 01-53-6001 01-53-6002 - 3.99 3.27 2.90 2.76 2.69 
182020 PP 14 2 01-50-4001 01-50-4002 01-50-4003 01-50-4004 - 3.86 3.16 2.81 2.67 2.53 
182020 MNO 14 2 01-52-4001 01-52-4002 01-52-4003 01-52-4004 - 4.02 3.29 2.92 2.77 2.57 

182020 MNC 14 2 01-53-4001 01-53-4002 01-53-4003 01-53-4004 - 4.02 3.29 2.92 2.77 2.57 
182030 PP 28 2 01-50-3002 01-50·3003 01-50-3004 01-50-3005 - 3.84 3.14 2.79 2.65 2.57 
182030 MNO 28 2 01-52-3001 01-52-3002 01-52-3003 01-52-3004 - 3.99 3.27 2.90 2.76 2.69 
182030 MNC 28 2 01-53-3001 01-53-3002 01-53-3003 01-53-3004 - 3.99 3.27 2.90 2.76 2.69 
182040 PP 125 9 01-55-1002 01-55-1003 01-55·1008 01-55-1009 - 3.73 3.05 2.71 2.57 2.33 

182040 MNO 125 9 01-57-1006 01·57-1007 01-57-1002 01-57-1008 - 3.88 3.18 2.82 2.68 2.38 
182040 MNC 125 9 01-58-1005 01-58-1006 01-58-1001 01-58-1007 - 3.88 3.18 2.82 2.68 2.38 
182060 PP 6 2 01-50-6004 01-50-6009 01-50-6010 01-50-6005 ON 4.08 3.34 2.97 2.82 2.66 
182060 PP 6 2 01-50-6006 01-50-6007 01-50-6011 01-50-6012 OFF 4.08 3.34 2.97 2.82 2.66 
182060 MNO 6 2 01-52-6008 01-52-6009 01-52-6003 01-52-6004 ON 4.24 3.47 3.08 2.93 2.70 

182060 MNO 6 2 01-52-6010 01-52-6011 01-52-6005 01-52-6012 OFF 4.24 3.47 3.08 2.93 2.70 
182060 MNC 6 2 01-53-6008 01-53-6009 01-53-6003 01-53-6004 ON 4.24 3.47 

I 

3.08 2.93 2.70 
182060 MNC 6 2 01-53·6010 01-53-6011 01-53-6005 01-53-6012 OFF 4.24 3.47 3.08 2.93 2.70 
182070 PP 14 2 01-50-4005 01-50-4006 01-50-4007 01-50-4008 ON 4.10 3.36 2.98 2.83 2.55 
182070 PP 14 2 01-50-4009 01-50-4010 01·50-4011 01-50-4012 OFF 4.10 3.36 2.98 2.83 2.55 

182070 MNO 14 2 01-52-4005 01-52-4006 01-52-4007 01-52-4008 ON 4.26 3,48 3.10 2.95 2.59 
182070 MNO 14 2 01-52-4009 01-52-4010 01-52-4011 01-52-4012 OFF 4.26 3.48 3.10 2.95 2.59 
182070 MNC 14 2 01-5304005 01-53-4006 01-53-4007 01-53-4008 ON 4.26 3.48 3.10 2.95 2,59 
182070 MNC 14 2 01-53-4009 01-53-4010 01-53-4011 01-53-4012 OFF 4.26 3.48 3.10 2.95 2.59 
182080 PP 28 2 01-50-3006 01-50-3007 01-50-3008 01-50-3009 ON 4.08 3.34 2.97 2.82 2.66 

182080 PP 28 2 01-50-3010 01-50-3011 01-50-3012 01-50-3013 OFF 4.08 3.34 2.97 2.82 2,66 
182080 MNO 28 2 01-52-3005 01-52-3006 01-52-3007 01-52-3008 ON 4.24 3.47 3.08 2.93 2.70 
182080 MNO 28 2 01-52·3009 01-52-3010 01-52-3011 01-52·3012 OFF 4.24 3.47 3.08 2.93 2.70 
182080 MNC 28 2 01-53-3005 01-53-3006 01-53-3007 01-53-3008 ON 4.24 3.47 3.08 2.93 2.70 
182080 MNC 28 2 01-53-3009 01-53-3010 01-53-3011 01-53-3012 OFF 4.24 3.47 3.08 2.93 2.70 

182090 PP 125 9 01-55-1004 01-55·1010 01-55-1011 01-55-1005 ON 3.97 3.25 2.89 2.75 2.35 
182090 PP 125 9 01·55-1006 01-55-1007 01-55-1012 01-55-1013 OFF 3.97 3.25 2.89 2.75 2.35 
182090 MNO 125 9 01-57-1009 01-57-1010 01-57-1003 01-57-1005 ON 4.13 3.38 3.00 2.85 2.40 
182090 MNO 125 9 01-57-1011 01-57-1012 01-57-1004 01-57·1013 OFF 4.13 3.38 3.00 2.85 2.40 
182090 MNC 125 9 01-58-1008 01-58-1009 01-58-1002 01-58-1004 ON 4.13 3.38 3.00 2.85 2,40 
182090 MNC 125 9 01-58-1010 01-58-1011 01-58-1003 01-58-1012 OFF 4.13 3.38 3.00 2.85 2,40 

Engineering Part Nos. are to be used as a Reference No. only. Order by proper B digit Part No. shown. 
Manufactured by Molex Products Co. These items are made available from leading electronic distributors through Waldol)1 Electronics Inc. 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645-9200 liN N. Y. STATE CALL COLLECT (516) 294.099.0) 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2·1151 



Vol.2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

WILDHOVEHT~ TOUCH ACTIVATED SWITCHES 

O The remarkable?cc~a~ of ,t5c~c:!e~wQsA"Bc~ivat~ ~c~el a~)::rofit for any mo-
and keyboards can be attributed to the unique, patented mentary switch and are basic to our Mono-lithic'" and Mini-
"Electrical grating" contact design. This exclusive develop- lithic'· keyboards. They are rugged, dependable, durllble-
ment enables transient energy to be distributed evenly over operating with 'consistent reliability under rigorous environ-
a multipliCity of contact points-a first in switch technology! mental or human abuse conditions. Turn-on/turn-off time 
Add to this extremely small, low profile,contemporary de- is extremely fast and clean. Inductive, dry circuit or low 
sign, sealed packaging and a significant level of economy. level applications are handled with ease. A wide choice of 
This obsoletes all conventional switch devices and opens an styles, colors, surface designs, illuminations, legends 
unlimited variety of applications for alert design engineers. and mounting possibilities are offered . 

TC-1 Standard 
Touch Switches 
Series S 

TC-t"sealed 
Touch Switches 
Series Se • TC-1 Mini-Lithic™ 

Touch Switches .... 
Series M ~ 

Available in 4 attractive Ideal for industrial use and These ocono.mical, mini-
styles, in a wide color choice 
with unbreakable Lexan® cases 
and specifically suited to consume 
oriented control functions, e.g., office 
machines, elevators, vending machines, 

, tested under the most servere 
conditions, these sealed switches 
are immune to outdoor, chemical, 
water-oil-dust-Iaden environments. 

sized sealed switches are espe
Cially useful where space is at a 
premium and striking appearance plus 
functional reliability are imperative. They 
offer ample finger area, no appreCiable 

"panic buttons", etc. They are dust-proof, They will function under extremes of thickness and are virtually maintenance-
oil and water resistant. Style SI offers a shock and vibration .. Accidental turn-on free. Inherently sealed, they can withstand 
finger guiding"contoured face with raised 
corners for a bumper effect. Style S2 has a 
more formal, unsculptured appearance and a 
flat face. Style S3 is a traditional circular 
switch, compatible with most equipment. Style 
S4 offers a metallic circular frame to accent 
function within any product design. LED or 
incandescent illumination is optional. Legendi
zing is available in our standard format. 
Specifications Switch Ratings: 12VAC to 220 
VAC, 50ma to 1.6 amp; 12VDC to 24VDC, 200 
ma to 1 amp. Resistance: 30 milliohms nomi-

cannot occur due to a local disturbance and 
the switches will not support combustion. 
They are available as Styles Sel, Se2, and Se3 
in a wide choice of colors, illumination options 
and standard legends. Physically, each has the 
same look, size and weight of the standard 
touch switches (SI,S2,S3), but they are fully 
sealed devices. 

severe physical shock and offer "coffee and 
soda-proof" benefits. Suited to PC board mount
ing, they offer a broad range of application 
from intercoms to minicomputers and appliances. 
In 3 styles: Style M7 is square-shaped; Style 
M9 is the same, with recessed face; and both 
can be arrayed into keyboards' Style MB is round. 
All are offered in variety of legends and color 
combinations. 

Specifications Switch Ratings: 24VAC to 220 
VAC, 50ma to 1.6 amps; 24VDC, 200ma to 

Specifications Switch Ratings: 12VAC to 115 
VAG, 0.05 amp to 1.6 amps; 12VDC to 24VDC, 
0.05 amp to 1.0 amp. Contract Resistance: 30 
milliohms typical. Temperature Range: -50°F al. Life: I n excess of 10,000,000 cycles, low '1 amp. Resistance: 30 milliohms nominal. 

load; 1,000,000, high load. Operating Temper
ature: -65°F to +167°F. Size & Weight: 
1" x l"lx W'; 9gr. 

Life: In excess of 10,000,000 cycles, low load; 
1,000,000, high load. Operating Temperature: 
-65° to +167°F. Size & Weight: 1" x 1" xW' 9gr. 

to +167° F. Life: Conservatively rated at 1,000,000 
cycles. Size & Weight: .75" x .75" (M7); .75"dia 
(MB); .875" x .B75" (M9); 3gr. 

TC-1™Ruggedized 
Touch Switches 
Series R 

Touch operation in a sealed housing to withstand ham-
mer blows and continuous exposure to rigorous elements! Gloved 
hand operation! Serie, R switches are offered in 2 styles suited to 
heavy duty use, e.g., materials handling, data entry from hazardous 
areas. They are also useful as machine safety inter-locks, having 
sealed-in contacts encapsulated into anodized, aluminum bodies. The 
thick recessed aluminum touch plate prevents accidental operation 
and has a Mylar overlay for various colors and legends. Style R6 
has a round frame. The square framed Style R5 is offered with il
lumination options. 
Specifications Switch Ratings: 24VAC to 220VAC, 0.5 amp to 6.0 
amps; 24 VDC to 220VDG, 0.2 amp to 1 amp. Resistance: 30 
milliohms typical. Temperature Range:-BO°F to +200°F. 
Size: 1.50" (square) x 1.50"d (w/threaded body); 1.50"dia. 
(round) x 1.50"d (w/threaded body). 

Tc-1"Mini-Lithic·· 
Keyboard Systems 
Series TC-K/M7-12 

The unique appearance and func
tional advantages of Mini-lithic 
"touch" switches are now in key
board forms for such space-saving 
applications as minicomputers, industrial 
panels, vending machines, etc. Maintenance
free durability, small size, and intrinsic 
economy are featured. They are also in-
herently sealed and survive severe physical shock. Key
board style M7-12 is available in 12 key array and is 
mounted on a printed circuit board with standard 
legendizing from 0 to 9. Standard key colors are avail-
able at a nominal, non-recurring engineering cost. 
Specifications Mini-Lithic Keyboard Systems relate to Switch 
Style M7 employed in a standard 12 key array. See Series M 
specifications for specific details. 

TC_1TM 
Switch Capsule 
Series C 

Our basic switch element in a disc-shaped 
capsule, offering design engineers a low cost, 
easy-to-install switch without cosmetic frills. If offers a 
broad range of application and is suited for PC board installation. 
The switch capsule adapts easily to automatic insertion and flow
soldering techniques, interfacing readily with a variety of actuating 
systems. It offers the significant advantages of the "electrical grat-
ing" principle; is shock and heat resistant; and combines rugged 
construction with long-term life expectancy. A highly automatable 
package, it offers an unprecedented combination of outstanding per
formance and low cost. 
Specifications Switch Ratings: 12VAC to 220VAC, 50ma to 1.6 
amps; 12VDC to 24VDC, 200m a to 1 amp. Resistance: 30 milli
ohms nominal. Life: In excess of 10,000,000 cycles, low load; 
1,000,000 cycles, high load; Operating Temperatures: 
-BO°F to +200°F. Size & Weight: .615"dia. x 160"; l.4gr. 

MicrothikTM 1&]I 
Moving Key 
Keyboard Systems 

Featured is our patented "Elec-
trical Grating" contact design in a 
special form that is ideally suited to 
numerical data entry devices, e.g. 
pocket calculators, for the Microthik I 
and for most communications applica
tions with Microthik II. Microthik I is 
available in standard 17 to 20 key arrays 
with many options for special formats. Mic-
rothik II has a basic 12 keyboard, again with 
many options. Both offer a full, 1/16" key travel plus 
an ultra-slim, .330" board profile. Performance and 
furability is unfailing. Arrayed on a PC board, the keys 
travel in a smooth linear motion without rocker effect. Opera
tional tactile sense is minimal and typical of the most expensive, 
7rger boards. Key and frame assemblies are permanently injection 
molded. Legendizing is achieved through the use of a double 
layer of vinyl and mylor for total color and legend flexibility. 
Specifications SwitcI"l'Rating: 24VAGIVDC, 200mA. 
Resistance: 30 milliohms, nominal Transient noise: 1 msec. 
Life: to 10,000,000 cycles, low duty. Temperature Range: -65° to +167°F. 
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PRODUCT SPECIFICATIONS 

Designation Style Type of Code* Con- Con- Temp. Termi- ilium 
Seal (Power tact tact Range nation Capa-

Rating) Form** Imped. bility 

Square Moisture A, B, C, 
TC-1/S1 Concave Resistant DO, E 

Face Dust proof 

TC-1/S2 
Square 

" " Flat 
Face 

TC-1/S3 Round 
Flat " " 
Face 

Round 

TC-1/S4 Metal " " Flat 
Face 

Water & Oil 

TC-1/SE1 
Square Proof A,C,E Concave (Atmospheric Face Pressure) 

Square TC-1/SE2 " Flat " 
Face 

TC-1/SE3 
Round 

Flat " " 
Face 

Flat Water, Oil Face " TC-1/RS Square & Solvent 

Frame Proof 

Flat 

TC-1/R6 
Face 

" " Round 
Frame 

TC-1/M7 
Water A, B, C Square Dust & Oil 
Proof D° 

Water, 
TC-1/MS Round Dust & Oil A,B,C, 

Proof D' 

Rectan-

TC-1/M9 gular " " Recessed 
Key 

Basic 

TC-1/c Element Dust A,B,C, 
.61S"Di8, Proof D°, E 
x .130" 

TCK/ 'II" sq, Dust 
17-20 Barrier C 

Mlcrothlk I keys 

TCK/ 'II" sq. 
" C 

MI.crothlk IE 12 keys 

TC-K/ Water, 
0.7S" sq. Dust & Oil C M7-12 Proof 

"'Rated for Inductive loads 
Code A 115 VAC, 1.6 Amp.; 24 VDC, 1 Amp' 
Code B 48 VAC, 1.6 Amp.; 24 VDC, 1 Amp' 
Code C 24 VAC, 1 Amp.; 24 VDC, 200ma' 
Code E 220 VAC, .5 Amp.' 

°Code D VAC. SOma; 12 VDC, SOma; 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A, B 
C 

A,B, 
C 

A, B, 
C 

A,B,C, 
11h·· 

A 

A 

A 

(Specifically engineered for dry circuit applications) 

-6soF Screw or 
to Solder 

+180°F lug 

" " 

" " 

30 
milliohms 
nominal 

Code A, B, " " 
C, E, 

10 
milliohrns 
nominal 
Code D " " 

Same 
Impedance 
Maintained 

Switch 
" " Life 

" " 

-80°F 
Screw, 
Solder to lug 

+200° F leads 

1 
" " 

-SO°F Solder 
to pin 

+167°F 
30 

milliohms 
nominal -SO°F Solder Code·A, B to pin C,E, +167°F 

10 
milliohms 
nominal 
Code 0 " " 

Same 
Impedance 
Maintained 
Throughout -80°F Solder 

Switch to Terminal 
Life +200°F 

-6soF 
to PC board 

+167° F 

" " 

-SO°F 
to " 

+167° F 

-Form A Normally open 
Form B Normally closed 

"'fl E D 
or 

ttlNCD 

" 

none 

none 

"'fl E D 
or 

ttlNCD 

" 

none 

"'flED 
or 

1tINCD' 

none 

none. 

none 

"flED 

none 

none 

none 

none 

Form C Sinqle pole, double throw 

oOForm lV,-3pole, single throw, 
Sequenced A to B then AB to C 

"flED = Light Emitting Diode 
ttlNCD = Incandescent Indicator • 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.201153 



Vol. 2 ACTIVE· COMPONENTS / CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

8(WARNER THERMOELECTRIC COOLERS 
Boi'g~Warner Thermoelectrics 
DEPA.RTMENT OF BORG·WARNER CORPORATION WOLF AND ALGONQUIN ROADS, DES PLAINES, ILLINOIS 60018, PHONE 312/827·3131 

INTRODUCTION TO THERMOELECTRIC PRODUCTS 
Thermoelectric cooling units have many unique advantages 
over other types of coolers in their application area. 

LOGISTICS 
There are no requirements at the load for pumping refrigerant 
or for a source of coolant such as liquid nitrogen to be added 
during operation of the system., ·SIZE 

They can be tailored to fit the application by easy addition or 
subtraction of modules to fill the need accurately and avoid 
waste. 

REMOTE CONTROL 
The unit and heat sink are required in the cooling areaj the 
power supply and most other control equipment can be 
mounted and operated remotely. POWER INPUT 

Due to tailored modular construction, power requirements can 
be reduced to a minimum. Power is provided through a single 
pair of leads. 

COOLING RANGE 
Thermoelectric coolers are capable of operating from any 
heat-sink temperature from + 100°C to -100°C. 

RELIABILITY 
There are no parts that wear or clog, and no delicate moving 
parts. Gases, corrosive liquids or chemicals that will leak 
or dissipate with age are also eliminated. These features 
result in greatly reduced maintenance requirements. 

TEMPERATURE CONTROL 
Simple electronic control schemes allow control within a frac
tion of a degree of desired load temperatures above or below 
ambient. 

SINGLE STAGE MODULE SPECIFICATION CHART - T H 27°C IN VACUUM 

(+) LEAD RED ~ 

(-) LEAD BLACK Jl 
18 GAGE. INSULATED 
WIRE 4- LONG 

fCOLD SIDE 

B 
~ __ -.l--1 HOT SIDE 

I-A --1 -leI-

Model Number 932·70·17 
Standard Two Stage Cascade· 

Model Number 
954·70·16·4·1 Standard 

Four stage Cascaije 

Special 1450 K Eight stage 
High Performance Cascade 

MAX. AT MAX. Q, MAX. MAX. 
MODULE Q, = 0 AT = 0 CURRENT VOLTAGE DIM DIM. 
MODEL AT _ 0C Q, - Watts AMPS. VOLTS A B 

920-3 68 1.8 8.5 .34 .26 .51 
920-7 68 4.3 8.5 .80 .51 .51 
920-15 68 9.2 8.5 1.70 .51 1.10 
920-31 68 19.0 8.5 3.50 1.20 1.20 
930-7 68 1.8 3.7 .84 .34 .34 
930-11 68 2.9 3.7 1.30 .34 .51 
930-17 68 4.5 3.7 2.00 .51 .51 
930-35 68 9.4 3.7 4.20 .51 1.10 
930-71 68 19.0 3.7 8.50 1.20 1.20 
940·3 66 3.0 14.0 .34 .26 .51 
940·7 66 6.7 14.0 .80 .51 .51 
940-15 66 14.5 14.0 1.70 .51 1.10 
940·31 66 30.0 14.0 3.60 1.20 1.20 
950-7 66 3.0 6.0 .90 .34 .34 
950-11 66 4.6 6.0 1.40 .34 .51 
950-17 66 7.2 6.0 2.20 .51 .51 
950-35 66 14.7 6.0 4.50 .51 1.10 
950-71 66 30.0 6.0 9.20 1.20 1.20 
837-8 68 1.2 1.75 1.00 .25 .35 
838-8 68 1.5 2.75 1.00 .25 .35 
840·31 68 3.3 1.00 3.00 .53 .60 

CASCADE THERMOELECTRIC COOLERS 
STANDARD 
2·5 Stages 
From TH 27°C 
Teto 1800 K 

HIGH PERFORMANCE 
2 ·14 Stages 
From TH 27°C 
Teto 1300 K 

DIM. 
C 

.22 

.22 

.22 

.22 

.21 

.21 

.21 

.21 

.21 

.18 

.18 

.18 

.18 

.17 

.17 

.17 

.17 

.17 

.16 

.12 

.19 

Over 7000 Optimized Cascade Designs 
Using Partial Standard Borg·Warner 
Thermoelectric rnodules 

Individual Computer Aided Cascade De· 
sign Using Standard or High Perform
ance Thermoelectric Materials 

- Custom Design at Standard Cooler 
Prices 

- Lowest Price Per Watt of Heat 
Pumped 

- Quick Delivery, Usually one 
Week ARO 

- Highest Heat Pumping Capability 
- Lowest Temperatures 
- Lowest Power Input 

For Rapid Quotations Call Your Nearest Rep or the Factory 
SPECIFY: Qc -Active Heat Load to be Pumped 

TH -Ambient or Hot Side Temperature 
Tc -Cold Side Temperature Required 
V - Operating Voltage Desired 
P - Max. Power Available 
Environment - Vacuum or Dry Air 
Size Requirements 

Vol.2·1154 CATALOG PAGES: lVol.t·301 to 1·972) (VoI.2·301 to 2·1196) (Vol.3·301 to 3·1420) eem/1973 



SEC. 5300 - THERMAL DEVICES, COMPONENTS & ACCESSORIES 

STANDARD THERMOELECTRIC DEVICES !3<WARNER 

HEAT PUMP SPECIFICATION CHART T H 77°F IN DRY AIR 
950HP·l 940Hp·2 940HP-4 950HP·S 950Hp·9 

Max Heat Pumping 
.:IT = 0, Qc - Watts 20 50 100 150 225 

Max .:IT, Qc = 0 72 72 72 72 72 .:IT - OF 
Input Current Amps 6 14 14 12 18 
Input Voltage Volts 9 7 14 28 28 
Dimension A 1.5 1.5 3.8 3.8 6.0 
Dimension B 2.0 3.8 3.8 6.0 6.0 
Dimension C 4.1 4.1 4.1 4.1 6.6 
Dimension D 4.1 4.1 4.1 6.6 6.6 

Other Borg-Warner Heat Pumps are available that will operate with larger or smaller 
heat pumping capacities and current and input voltage. Power supplies, on/off 
temperature controllers with set point, and proportional reverse controllers are 
available to fit these pumps. Please contact our representative or the factory for 
further information. 

HEAT SINKS 
The design of the heat sink or heat exchanger is a very important as· 
pect of a good thermoelectric system. 
Figure below illustrates the steady-state temperature profile across a 

, typical thermoelectric device from the load sirle to the ambient. 
The total steady-state heat which must be rejected by the heat sink to 
the ambient may be expressed as follows: 

heat rejected (Q,) = heat absorbed from load (Qe) + 
power input (V 1) + heat leakage (Q,) 

ELECTRICAL 
INSULATION 

L 
LOAD TO BE COOLED 

If the heat sink is not capable of rejecting the required Q. from a 
given system, the temperature of the entire system will rise and the 
load temperature wi II increase. If the thermoelectric current is in
creased to maintain the load temperature, the COP ends to decrease. 
Thus, a good heat sink contributes to improved COP. 
Energy may be transformed to or from the thermoelectric system by 
three basic modes: conduction, convection, and radiation. The values 
Q. and Q, may easily be estimated; their total along with the power 
input gives Q., the energy the hot-junction tin must dissipate. 

RELATIVE TEMPERATURE 

:'--TLoAo I-TH I.- ""---! INSULATION :"! Te ~r-T INSU .. t-T SINK 

LATION 

~ ELECTRICAL CONDUCTOR 
0 ~ 

ELECTRICAL 
INSULATION 

I 

'" 

N P 

AMBIEN~ \ 

+1 -

« g 
ELECTRICAL :;; CONDUCTOR 0 a: 

w 
u z « HEAT SINK f-
</) 

is 

D..TOFSYSTE~ 

t--.. > - -------- ------- _-li - --------

D.. T ACROSS ElEMENTS V T AMBIENT---+ 

--------

I Typical Temperature Relationship in a Thermoelectric Cooler. 

TIME TO COOL OR HEAT VARIOUS MATERIALS 
Figure below shows the heat transfer required to cool or heat a given 
weight of known material in one hour without a change of state. When 
a change of state occurs (freezing, melting or vaporizing) the addi
tional heating or cooling capacity required can be estimated by 
multiplying the weight of the given material by the appropriate latent' 
heat. The equation ploted in Figure is: 

QjlljT = m1L..._c1_P_ll_t ______ required temperature change (::: 
_ L.....-------average specific heat (BTU/lb-OF) 

weight of material (lbs) 

time interval (assume = to 1 hour) 

I--------------heat removed or supplied (BTU/hr) 

Using this formula, it is easy to design a photographic bath fo'r proc
essing film rapidly. The bath consists of 2 Ibs of water in a 1 Ib 
stainless steel container. The bath must be cooled from 1100 F to 600F 
in 1 hour. How much heat must be removed? 

The temperature change is (110-60) = 50oF. 

Enter Figure below on the horizontal axis at 500F. Move vertically to 

the stainless steel and water curves and read on the vertical axis: 
15 watts/lb X 21bs of water = 30 watts 

1.6 watts/lb X 1 Ib of stainless = 1.6 watts 

Thus, for 1 hr, 31.6 watts are required. 

The time provided by this graph is based on a constant heat transfer 
during the one hour period. Actually, a thermoelectric cooler would 
not pump heat at a constant level due to change in llT and this should 
be taken into account in a design. An effective heat pumping capacity 
of a thermoelectric cooler can be estimated as the heat pumping 
capacity at a temperature difference equal to one·half of the final 
operating llT (usually, initial llT = 0). Borg-Warner can provide assist
ance in more accurate transient design. 

'00 NOTE: 
1. IF ENERGY FOR III HOUR IS NEEDED, MUlTirV WATTS/LB BY 2 
2. IF ENERGY FOR 2 HOURS IS NEEDED, / 

_DIVIDE WAn/LB BY 2 
3. MULTIPLY BY 3.413 TOGET~ J.;I"" 

HR-lS _ -:.~"", 

:Pr 

V 
/' Jl\"~ 
~ 

l./ V <l,J.~ 
V ~ ~ V "EOIl' 

~\~J.l /~~ A, STEEL STAINLESS STEEL 
~ COPPER. BRASS 

so 100 150 200 2SO 300 
REQUIRED TEMPERATURE CHANGE = 1'"11111 - 1" ... 1' "F 

Energy to be Added or Removed 
'Thermoelectrically in One Hour for Various Materials. 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2-1155 
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O.l.I.L. EEM: 
Your Instant Source of Product Information 

One swift, toll-free call is all it takes. 

Dial 800-645-9200 
Or, in N. Y. State, call 516 - 294-0990 collect. 

Immediately, our technical operators will tell you where 
you can find the products and services you need. They 

wit! provide you with the name of the supplier in your area, 
and direct you to the appropriate white pages of EEM 

for additional product catalog data. 

This vital information is yours, 
at absolutely no cost. 

It's a service of the EEM System: 
Keeping you better informed. 

United Technical Publications 
645 Stewart Ave., Garden City, N. Y. (516) 248-9700 



SEC. 5300 0 THERMAL DEVICES, COMPONENTS & ACCESSORIES 

CARBORUNDUM THERMISTORS 
MEDIUM AND HIGH SENSITIVITY NTC RODS 

Carborundum therm istors are temperature dependent resis
tors, offered in a wide variety of resistance-temperature char-
acteristics. NTC (negative temperature coefficient) thermistors 
are available with temperature coefficients at 25°C ranging 
from -0.3%/oC to -5.4%/oC; PTC (positive temperature co
efficient) thermistors have temperature coefficients of 10%/oC 
and higher over limited ranges. These parts are made from 
ceramic materials, bonded in a high-temperature firing process 
into disc and rod configurations. They are available in a large 
range of sizes, thermal characteristics, resistance values, and 
temperature coefficients to suit the needs of many types of 
electrical and electronic circuits. 
Carborundum offers long experience in the design of special 
resistance devices. This together with expertise in the field of 
ceramic technology, assures a stable and uniform product to 
meet your thermistor requirements. All materials used in the 
manufacture of Carborundum thermistors are of the highest 
quality. Strict quality control is maintained over all stages of 
manufacture, and a minimum of two calibrations at the speci
fied reference temperature is standard. 
On Carborundum rod thermistor product lines, insulating 
coatings, color codes, and crimped and/or bent leads are 
available as options. 

"8" (MAX) eR'A" DIA. (MAL LEAD _ S'A" DIA. (MAX) 

" " I. .r:==:!. • .1 C (MIN) "C" (MIN) "8" (MAX) "C" (MIN) 
LEAD -..l 

FIGURE 1 FIGURE 2 

Dimensions (inches) 
Dissipation Time 

Constant Constant 
Style Figure A B C AWe (mw(OC) (seconds) 

0325F5- 1 0.12 0.30 1.00 24 6.0 10 0325H5-
0540F4- 2 0.20 0.50 1.25 20 9.5 22 
0550H4- 2 0.20 0.63 1.25 20 11.0 25 
0550F5- 1 0.22 0.63 1.38 20 11.0 25 0550H5-
1099F5- 1 0.38 1.13 1.38 20 24.0 90 

TEMPERATURE COEFFICIENTS 
Of a variety of possible ways in which temperature coefficients 
may be expressed, "8eta" (8) is chosen as being the most 
nearly universal. It is defined in the equation 

RdR2 = <(:3 (l/T,-1/T2) 
where < is the base of natural logarithms and (:3, TT, and T2 are 
in Kelvin. 
Although this relationship allows prediction of resistance over 
a wide range of temperature, (:3 does not remain exactly con
stant as temperature is varied. To avoid ambiguity, it is wise 
to specify the temperatures for measurement when beta is 
computed: these are 25.0°C and 73.2°C. 
Several other means of expressing temperature coefficients 
are resistance ratio and alpha (a). Alpha, the temperature 
coefficient of resistance, is highly dependent upon tempera
ture; it is usually expressed in percent per degree C. The 
table below relates ratio and a to various values of (:3. 

TYPICAL RESISTANCE·TEMPERATURE CHARACTERISTICS (Nominal) 

Beta a at a at a at R @ -40°C R@ DoC R @ 75°C R @ 125°C 
(f3l +25°C -40°C 100°C R@ 25°C R @ 25°C R @ 25°C R @ 25°C 

1300 ·1.43 -2.4 -0.93 3.8 1.56 0.535 0.336 

~ 
1450 ·1.60 -2.7 -1.04 4.1 1.59 0.497 0.294 
1600 -1.76 -2.9 ·1.15 4.5 1.64 0.463 0.262 ... 
1800 -1.98 -3.3 -1.30 5.2 1.72 0.420 0.219 .... 

>-.... 2000 -2.20 -3.7 ·1.44 6.2 1.83 0.382 0.182 
2200 ·2.42 ·4.0 :1.58 7.5 1.95 0.347 0.152 
3000 -3.3 ·5.5 -2.1 20. 2.51 0.236 0.074 

§c 3400 -3.8 ·6.3 -2.4 24. 2.84 0.194 0.055 ... 3800 -4.2 ·7.0 ·2.7 30. 3.21 0.160 0.039 .... 
4100 ·4.5 ·7.5 ·3.0 36. 3.47 0.139 0.030 >-.... 
4400 ·4.9 ·8.1 -3.2 45. 3.71 0.120 0.023 

MEDIUM TEMPERATURE HIGH TEMPERATURE 
COEFFICIENT COEFFICIENT 

Type "F" Rods Type "H" Rods 
Beta ±10% Beta ±5% 

Resistance Styles Styles 
Ohms±10% Dash Style 0540F4· Style Style 0550H4· 

@25°C Number 0325F5 055DF5- 1099F5- 0325H5· 05511H5· 

2.2 -402 - - 1300 - -
3.3 -403 - - 1350 - -
4.7* ·404 - 1300 1400 - -
6.8 -406 - 1350 1450 - -

10.0' ·410 1300 1400 1500 - -
15.0 ·411 1350 1450 1550 - -
22.0* -412 1400 1500 1600 - -
33.0 -413 1450 1550 1600 - -
47.0* -414 1500 1600 1650 - -
68.0 -416 1550 1600 1650 - -
100* -420 1600 1650 1700 - -
150 -421 1600 1650 1700 - -
220* -422 1650 1700 1750 - -
330 -423 1650 1700 1750 - -
470* -424 1700 1750 1800 - -
680 -426 1700 1750 1800 - -

1,000' -430 1750 1800 1850 - 3000 
1,500 -431 1750 1800 1850 - 3100 
2,200' -432 1800 1850 1900 3000 3150 
3,300 -433 1800 1850 1900 3100 3200 
4,700' -434 1850 1900 1950 3150 3300 
6,800 -436 1850 1900 1950 3200 3400 

10,000' -440 1900 1950 2000 3300 3500 
15,000 -441 1900 1950 2000 3400 3600 
22,000' -442 1950 2000 2050 3500 3700 
33,000 -443 1950 2000 2050 3600 3800 
47,000' -444 2000 2050 2100 3700 3900 
68,000 -446 2000 2050 2100 3800 4000 

100,000' -450 2050 2100 2150 3900 4100 
150,000 -451 2050 2100 2150 4000 4150 
220,000' -452 2100 2150 2200 4100 4200 
330,000 -453 2100 2150 2200 4150 4250 
470,000' -454 2150 2200 2200 4200 4300 
680,000 -456 2150 2200 - 4250 4350 

1,000,000' -460 2200 2200 - 4300 4400 
1,500,000 -461 2200 - - 4350 -
2,200,000 -462 2200 - - 4400 -

Order by the style number followed by the dash number. For 
example, part number 0540F4-404 is a thermistor of style 
0540F4-, of 4.7 ± 10% ohms resistance, and with a beta of 
1300 ±10% K. 

STOCK ITEMS, carried by Carborundum distributors, are styles 
0540F4- and 0550H4- of those resistance values marked with 
an asterisk (*). . 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2 0 1157 
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CARBORUNDUM 'THERMISTORS 
HIGH SENSITIVITY NTC DISCS 

Notes: 

1. Dielectric coating and marking are extra-cost options. 

2. Kinked leads for printed circuit use available upon request. 

TYPICAL PARTS 
Carborundum 

Part 
Number 

Specifications 

R@ 25°C 
R @ 125°C 

P(K)±5% 
(25.0oC·73.2°C) 

Temp. Coef. (a) 
%/oC @250C 

Carborund!lm I. 
Part 

Number 

Ill, 
MINIMUM 

~ 
<i t , , 

--i C I--

Type A Type B Type C 

28.5 14.2 18.7 

3980 3070 3415 

-4.4 -3.4 -3.8 

Resistance Dimensions at 25°C 
in Ohms I A I B I C 

Type D Type M 

35.3 62.0 

4200 4900 

-4,7 -5.4 

I ; I Dissi· ;tll Lead pation Time 
Wires Constant Constant 

I AWG mw/oC Seconds 

TYPE "C" HIGH NEGATIVE TEMPERATURE COEFFICIENT THERMISTORS 
A3305J·16 

-A3306J·16 
A2606J·16 
A2004J·16 
A3311J·16 

-A2207J·16 
-A3312J·16 

A1604J·16 
* A1203J·16 

A2612J·i6 
*A1204J·16 
* A0803J·16 

A1612J·16 
*A0805J·16 
*A0807J·16 

A1212J·16 
A0809J-16 
A0810J·16 
A0405H·16 
A0407H·16 

Carborundum 
Part 

Number 

93305J-16 
-93306J·16 

82605J·16 
-81804J·16 
*82004J-16 

833121-16 
*81604J·16 
*81203J·16 

82612J·16 
*91205H6 

*B1206J·16 
82012J.l6 

-B0804J-16 
B0807J-16 
81212J-l6 

B0809J·16 
80810J·16 
80405H·16 
80407H·16 

Vol.2·1158 

40 ±20% 
50 ±20% 
75 ±20% 

100 ±10% 
100 ±20% 
120 ±20% 
120 ±20% 
150 ±10% 
200 ±10% 
200 ±20% 
300 ±10% 
500 ±10% 
500±10% 
750 ±10% 

1,000 ±10% 
1,000 ±10% 
1,500 ±10% 
2,000 ±10% 
3,000 ±10% 
5,000 ±10% 

1.5 ±20% 
2.0 ±20% 
3.0±20% 
3.8 ±20% 
5.0±1O% 

5.0±20% 
7.5 ±10% 

10.0 ±10% 
10.0 ±20% 
15.0 ±10% 

20.0 ±10% 
20.0 ±1O% 
30.0 ±1O% 
50.0 ±10% 
50.0 ±10% 

75.0 ±10% 
100.0 ±10% 
150.0 ±10% 
200.0 ±10% 

0.82 0.05 % 18 29.0 100 
0.82 0.06 3k 18 29.0 100 
0.65 0.0(; % 20 20.0 80 
0.50 0.04 !f4 20 15.0 60 
0.82 0.11 % 18 29.0 150 

C3305J·16 7.5 ±20% 0.82 0.05 3k 18 29.0 100 
-C2604J·16 10.0 ±10% 0.65 0.04 3/a 20 20.0 80 

C2004J·16 15.0 ±1O% 0.50 0.04 1/4 20 15.0 60 
C1603J·16 20.0 ±1O% 0040 0.03 !f4 20 9.0 38 
C3312J·16 20.0 ±20% 0.82 0.12 3/. 18 29.0 150 

0.55 0.07 !f4 20 17.0 75 
0.82 0.12 ~ 18 29.0 150 
0.40 0.04 20 9.0 38 
0.30 0.03 !f4 24 8.0 30 
0.65 0.12 % 20 22.0 100 

C1605J·16 30.0 ±10% 0040 0.05 1/4 20 9.0 38 
-C1205J·16 50.0 ±10% 0.30 0.05 1/4 24 8.5 35 

C2012J·16 50.0 ±1O% 0.50 0.12 1/4 20 16.0 80 
-C0803J·16 75.0 ±10% 0.20 0.03 If. 24 7.0 20 
-C0804J·16 100.0 ±10% 0.20 0.04 1/. 24 7.0 20 

0.30 0.04 !f4 24 8.0 30 
0.20 0.03 1/8 24 7.0 20 
0.40 0.12 1f4 20 11.0 60 
0.20 0.05 If. 24 7.0 23 
0.20 0.07 If. 24 7.2 26 

C1612J·16 100.0 ±10% 0.40 0.12 1/4 20 11.0 60 
-C0807J·16 150.0 ±1O% 0.20 0.07 If. 24 7.2 26 
C0808J·16 200.0 ±10% 0.20 0.08 1/. 24 7.2 26 
C1212J·16 200.0 ±1O% 0.30 0.12 1/_ 24 9.0 40 
C0810J·16 300.0 ±1O% 0.20 0.10 !f. 24 7.5 30 

0.30 0.12 1/4 24 9.0 40 
0.20 0.09 If. 24 7.5 30 
0.20 0.10 If. 24 7.5 30 

C0405H·16 500.0 ±1O% 0.10 0.05 0 26 4.0 9 
C0407H·16 750.0 ±10% 0.10 0.07 0 26 4.0 10 

0.10 0.05 0 26 4.0 9 
0.10 0.07 0 26 4.0 10 

TYPE "0" HIGH NEGATIVE TEMPERATURE COEFFICIENT THERMISTORS 

03305J·16 75 ±20% 0.82 0.05 :va 18 29.0 100 
02604J-16 100 ±20% 0.65 0.04 :va 20 20.0 80 
D2003J·16 150 ±10% 0.50 0.03 1/_ 20 15.0 60 
01804J·16 200 ±10% 0.45 0.04 1/_ 20 12.0 48 
03312J·16 200 ±20% 0.82 0.12 3k 18 29.0 150 
01604J·16 300 ±10% 0.40 0.04 '/. 20 9.0 38 

_01204J·16 500 ±1O% 0.30 0.04 1/_ 24 8.0 30 
02612J·16 500 ±20% 0.65 0.12 3k 20 22.0 100 
01206J·16 750 ±1O% 0.30 0.06 1/_ 24 8.5 35 

,01207J·16 1,000 ±1O% 0.30 0.07 1/_ 24 8.5 35 

0.82 0.05 % 18 29.0 100 
0.82 0.06 % 18 29.0 100 
0.65 0.05 % 20 20.0 80 
0.45 0.04 :v. 22 12.0 48 

01612J·16 1,000 ±10% 0.40 0.12 1/. 20 11.0 pO 
'00806J·16 1,500 ±10% 0.20 0.06 lk 24 7.0 23 
-00807J·16 2,000 ±1O% 0.20 0.07 1/. 24 7.2 26 

01212J·16 2,000 ±1O% 0.30 0.12 1/_ 24 9.0 40 
-00810J·16 3,000 ±10% 0.20 0.10 1/. 24 7.5 30 

0.50 0.04 !f4 20 15.0 60 

0.82 0.12 :v. 18 29.0 150 

D0405H·16 5,000 ±10% 0.10 0.05 0 26 4.0 9 
00407H·16 7,500 ±10% 0.10 0.07 0 26 4.0 10 

0.40 0.04 !f4 20 9.0 38 
0.30 0.03 1f4 24 8.0 30 TYPE "M" HIGH NEGATIVE TEMPERATURE COEFFICIENT THERMISTORS 
0.65 0.12 :va 20 22.0 100 
0.30 0.05 !f4 24 8.5 35 

0.30 0.06 !f4 24 8.5 35 

M2005J·16 3,000 ±10% 0.50 0.05 1/_ 20 15.0 60 
*M1604J·16 5,000 ±10% 0.40 0.04 !f_ 20 9.0 38 
*M1203J·16 7,500 ±1O% 0.30 0.03 !f4 24 8.0 30 

0.50 0.12 !f4 20 16.0 80 
0.20 0.04 If. 24 7.0 20 
0.20 0.07 1/. 24 7.2 26 
0.30 0.12 !f4 24 9.0 40 

0.20 0.09 1fs 24 7.5 30 
0.20 0.10 If. 24 7.5 30 

*MI204J·16 10,000 ±10% 0.30 0.04 1/4 24 8.5 35 
M2012J·16 10,000 ±10% 0.50 0.12 !f4 20 16.0 80 

*M1207J·16 15,000 ±10% 0.30 0.07 !f4 24 8.5 35 
'M0803J·16 20,000 ±10% 0.20 0.D3 !f. 24 7.0 20 
M1209J·16 20,000 ±100/0 0.30 0.09 1/4 24 9.0 40 

*M0805J-16 30,000 ±10% 0.20 0.05 1/. 24 7.0 23 
0.10 0.05 0 26 4.0 9 
0.10 0.07 0 26 4.0 10 

*M0809J·16 50,000 ±10% 0.20 0.09 If. 24 7.5 30 
*M0810J·16 75,000 ±10% 0.20 0.10 !fa 24 7.5 30 

* Disc thermistors carried by Carborundum distributors are indicated by asterisk. 
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SEC. 5300 • THERMAL DEVICES, COMPONENTS & ACCESSORIES 

CARBDRUNDUM THERMISTDRS 
NTC CHIPS AND PTC DISCS 

-...,~ 
0.015 

T 

STYLE 1 

C~ 
STYLE 2 

Notes: 

1. Time and dissipation constants measured using 26 gao 
tinned copper leads attached with solder. 

2. Standard parts furnished without leads. Leads optional at 
extra cost. 

3. Contacts - 8032 DuPont conductive silver. 

4. See facing page (NTC Disc Thermistors) for resistance
temperature characteristics. 

Nominal Oissi· 
Resistance Dimensions pation Time 

Carborundum at 25°C Constant Constant 
Part Number In Ohms A I B I C Style mw/oC Seconds 

TYPE "A" NTC CHIP THERMISTORS 

AlSI5C·l 300 ±10% O.IS 0.15 1 4.5 . 8.5 
AI0I0C·1 680 ±1O% 0.10 0.10 1 3.0 6.0 
A050SC·l 2,800 ±10% 0.05 0.05 1 1.5 4.0 

AI00S0·1 53,000 ±10% 0.10 0.05 0.015 2 2.5 5.0 
A20100·1 53,000 ±10% 0.20 0.10 O.O~O 2 6.0 18.0 

TYPE "8" NTC CHIP THERMISTORS 

B1515C·l 26 ±10% 0.15 0.15 1 4.5 8.5 
BI01OC·l 60±10% 0.10 0.10 1 3.0 6.0 
B0505C·l 240 ±10% 0.05 0.05 1 1.5 4.0 

BI0050·1 3,000 ±10% 0.10 0.05 0.015 2 2.5 5.0 
B20100·1 3,000 ±10% 0.20 0.10 0.030 2 6.0 18.0 

TYPE "C" NTC CHIP THERMISTORS 

C1515C·1 55 ±1O% 0.15 0.15 1 4.5 8.5 
ClOlOC·l 130 ±10% 0.10 0.10 1 3.0 6.0 
C0505C·l 520±10% 0.05 0.05 1 I.S 4.0 

CI0050·1 9,200 ±1O% 0.10 0.05 0.015 2 2.5 S.O 
C20100·1 9,200 ±1O% 0.20 0.10 0.030 2 6.0 18.0 

TYPE "0" NTC CHIP THERMISTORS 

01515C·1 500 ±10% 0.15 0.15 1 4.5 8.5 
0101OC·l 1,100 ±10% 0.10 0.10 1 3.0 6.0 
oo505C·l 4,400 ±10% 0.05 0.05 1 1.5 4.0 

010050·1 88,000 ±10% 0.10 0.05 0.015 2 2.5 5.0 
020100·1 88,000 ±10% 0.20 0.10 0.030 2 S.O 18.0 

POSITIVE TEMPERATURE COEFFICIENT THERMISTOR 
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TEMPERATURE IN DEGREES C 

Specifications Type A Type B Type 0 Type E 

Ratio: RSOoC/ RI25OC/ R25°C/ R900C/ 
R25°C = R900C = ROoe = R600C = 

14+6 45 +15 7.2 +2.5 14+6 

Temp. Coeff. 8%/oC lO%/oC 8%/oC 8.5%/oC 
@ 37.8°C @ 125°C @ 25°C @ 90°C 

Notes: 
1. Dimensions A and B are maximum over coating; dimension 

C is nominal. Dimensions apply to disc thermistor figure on 
facing page. 

2. Dielectric coating and marking are extra·cost options. 

3. Kinked leads for printed circuit use available upon request. 
4. First letter in Carborundum Part Number denotes Type. 

POSITIVE TEMPERATURE COEFFICIENT THERMISTORS - TYPICAL PARTS 

Lead 
Dissipa· 

tion Time 
Carborundum. Resistance nimensions Wires Constant Constant 
Part Number in Ohms A B C AWG mw/oC Seconds 

A1406p·13 250 ±20% 0.45 0.20 'I. 24 12 75 
@25°C 

A0905p·1O 450 ±20% 0.32 0.20 'Is 24 10 60 
@25°e 

A091Op·14 850 ±20% 0.32 0.25 'Is 24 12 75 
@25°C 

A061Op·13 2,000 ±20% 
@25°C 

0.25 0.25 I/S 24 8 45 

B1406p·1O 20 ±25% 0.45 0.20 'I. 24 12 75 
@900e 

B0906p·1O 48±25% 0.32 0.20 'Is 24 10 SO 
@900C 

DI406p·1O 8,000 ±20% 
@25OC 

0.45 0.20 'I. 24 12 75 

00904P·12 24,OOO'±20% 
@25°C 

0.32 0.20 'Is 24 10 60 

00910P·1O 50,000 ±20% 
@25OC 

0.32 0.25 'Is 24 12 75 

DOSlOP·lO 100,000 ±20% 
@ 25°C 

0.25 0.25 1/, 24 8 45 

El406P·I0 50 ±40% 0.45 0.20 'I. 24 12 75 
@ 60°C 

E0606P-09 115 ±30% 0.32 0.20 'Is 24 7 40 
@ 60°C 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645·9200 liN N. Y. STATE CALL COLLECT (516) 294·0990) 

CAR BaR UNa U M ~ Tho C"b"on'OID Comp'",. E1"'rooi" '1='. N'",m F,ll,. N. Y. """. ,,~,~'''' 
eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2·1159 



Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

TEMPERATURE CONTROL FOR 
INDUSTRY AND AEROSPACE 

Since 1950 Cox & Company, Inc. has been a pioneer in 
virtually all new types of aerospace heaters and tempera
ture control systems. Since the middle fifties we have been 
a major supplier of electrical ice-protection equipment for 
aircraft. Today, having produced military and space quali
fied hardware in thousands of different designs, Cox is a 

leader in the aerospace temperature control field. Our 
design, testing and manufacturing facilities are in many 
respects unequaled in the custom temperature control field. 
We believe that our products have performance and reli-
ability records that are unrivaled. ' 

Va1.2·11S0 

HEATING ELEMENTS 

Cox-designed heating elements can be made to fit virtually any surface, 
including surfaces with compound curvature. They can be made with 
any desired wattage distribution, with densities as high as heat transfer 
conditions permit. Cox heaters are made from a wide variety of materials 
and processes, the choices depending on the characteristics of the 
parts to which they will be mounted and on customer specifications. 

TEMPERATURE CONTROLLERS AND SENSORS 

Cox solid-state controllers in a wide range of designs have been quali
fied for many military and aerospace applications. 

Cox produces a variety of temperature sensors, including designs 
that combine mechanical flexibility and unusual ruggedness with high 
stability. If desired, a sensing element can be combined integrally with 
a heating elemeht. 

Cox has also developed precision mercury-in-glass thermostats, large 
numbers of which have been successfully tested for over 50 million on-off 
cycles and at over 500 G's. Thousands of these thermostats have been 
used in aircraft navigation systems. They are also used on Apollo, Sky-
lab and other manned space programs. 

OVENS FOR CRYSTALS AND COMPONENTS 

Cox is a major source for custom ovens to meet previously unobtainable 
performance requirements, such as a warm-up of under 2 minutes for 
temperature excursions exceeding 150°C. Ovens can be supplied with 
stability of ±.001°C over a 60°C ambient range. 

COX #28 ADHESIVE 

Cox #28 is the original room temperature-curing two-part adhesive. It 
was originally formulated as a heating element adhesive. Additional 
uses are for mounting thermostats, thermistors, and temperature sen
sors, and for general areospace assembly applications: At temperatures 
over 225°F the adhesive does not flow, but softens sufficiently so that 
disassembly of delicate equipment is feasible. 

COX & COMPANY, INC. 
TEMPERATURE CONTROL FOR INDUSTRY AND AEROSPACE 

215 Park Avenue South, New York, N. Y. 10003 (212) 674-4727 
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:i~~:vg::~ SUB-MINIATURE SNAP-ACTION THERMOSTATS 
ElmwOOd thermostats are engineered for quick thermal response. 
Their heart is the bimetallic snap-actina disc which has proven 
highly reliable and serviceable over hundreds of thousands of 
cycles. Elmwood precision thermostats are manufactured and 
tested to conform to military specifications MIL·E·5272. Nickel 
plating is standard; other plating available. A variety of 
brackets and studs. as shown, are standard. 

• Many mounting -arranllements 
• Exposure from -65° F 

to +551i'F 
• Proven Military and Civilian 

Performanee Record 

• Narrow or Wide Differential 

• Rated to 15 Amps. 
• Immediate Delivery from Stoek 

• Custom Packaging 

Precise, reliable unit for electronic com· 
munications, missile and aircraft controls, 

When contacts are closed, current passes from terminal to 
terminal through the stationary contact to the movable con· 
tact. which is actuated by the snap movement of bimetal disc. 
This disc, which is fully insulated from the switch chamber 
by the pin and disc retainer, is affected by surface or ambient 
temperature changes only. Upon reaching the· opening tem
perature, the disc snaps from a concave to a convex shape, 
releasing the pin which opens the contacts. The open circuit 
allows the temperature to drop and causes the disc to snap to 
its onginal position. closing the contacts. A thermostat which 
closes on a rise In temperature operates in a similar manner, 
but in reverse action. ELMWOOD #3100 

AVAILABLE 
MOUNTING BRACKETS 

30 
AC/DC 

FIG. to--- .937 __ 

6 

~~~t~~e~I:;~~:;oun~~~li~ ~~~o~;'~~\b~~~~:.I---t---I STD 

I' 1.187~ 

'~l 125 
AC 6 

has the highest quality operating parts, a 
phenolic base and metal closure. These 
assure maximum dust protection and high 
thermal and electrical dependability. It ~--~--I 
is available with a variety of mountings 
and terminals. 

.... "'" .640 

'09 DIA J 

t. 
Narrow +350'F 

Min. 

Terminal 23 

250 
AC 

Narrow 

6'F 
Max. 

Avail. I' 1.203~ 
&~g9al .937 !-~ 

200'F 

3100 

Terminal T-116 

Terminal T-109 

3450 

3400M 0; 
A ' 

....,.~,~~~. 

Terminal T-IOI 

Terminal T-133 

3000 

eem/1973 

This thermostat is hermetically sealed 
with High compression gloss and heliarc 
welded steel case. It is so construcred as 

30 
AC/DC 6 

:~n;!~~~tsa~~c~h~s s~~~;~~:, e2hv~~~~~7~:~~ 1---+---1 
125 
AC 6 

tion and corrosive atmosphere. It has 
been extensively tested by government 
agencies, and has been used for many 
government and civilian purposes, such ~---+---II 
as aircraft warning controls, de-icing 
equipment, etc. Ideal for packaging in 
special enc1~sures. 

low silhouette SPST switch, hermeticolly 
sealed, available narrow or wide differ
ential as standard. Temperature calibra
tions pre·set at factory, 100% inspected. 
Open or close on temperature rise. Heli

250 
AC 

·30 
AC/DC 4 

drc welded in steel housing, glass-to- 1---+---11 
metal seol at terminal junction. Maximum 
resistance to shock and vibration. Ideal 
for use in heater blankets, computers, 
crystal ovens. electronic and radar equip
ment, gyros, airborne de-icers, etc. 

125 
AC 4 

t. 

STD 

Narrow 
6'F 
Ma~,: 
Avail. 

Max. 

Avail. 

STD 

Narrow 
±3°F 
STD 

225'F 

Wide 
±5°F 
STD 

~ 
30 

~ This inexpensive control unit is designed Ac/DC 
I I with either phenolic (up to 300~F) or 1-__ +-_-1 

1

_ r·e.l'·· mami< ba,e, and has a ';gh,.f,,,;ng du.'· 

~~~~tc:7~~~ c:~~;:. i~: i~;~:~me~eec~~~dc~~~ 125 
struction makes it ideal to control high AC 
amperage uses. Also availoble for Euro- 1---+--'; 
peon applications thot require 4mm or 

15 

15 

+O'F 

•• 

1..-.. 390:J 8mm spacing. 250 
AC 8 

LtW· 
0-';0 
l344f~ 

Manual reset snap-acting non-adjustable 30 
thermostat designed for computers, elec- AC/DC 12.5 ±15°F 
tricol' equipment and military applications. STD 
Opens on rise only. Once opened, it will +100'F 
not recycle automatically at room temper-
ature until the reset button is pushed, snap· 125 Manual 

AC 12.5 t. Reset ping 'he disc and closing 'he circuit. 
+350'F ±6°F 

Dustproof, with a high-temp phenolic base Min. 
protected by metal closure. 100% temper. at 150°F 
ature inspected. Also available for Euro· 250 

6.25 or I.ss 
peon applications requiring 4mm spacing. AC 

sntlp-tlction 
Wid • . 430" ;n ditlmeter. ; Wid. 

tolerance .nd ntlrrow 30 20'F ±8°F 
I6'F) Hermetictlily sealed AC/DC Max. 
steel housing, glalss-to-metal seal, all weld- +100'F 
ed construction. Faist, relil!lble, excellent •• for crystal ovens, gyro pltltforms, heater 
blan~e+S. computers, test equipment, etc. +250'F 
Three terminals "nd two brackets /lIvtlil- 125 
/lIble. Temper/llture c/lilibrations /lire fac- ,AC Narrow Narrow 
tory preset. 100% therm/lll!y and mechen- ,'F ±3°F 
ically inspected. Max. 

NOTE: Electrical ratings, life cycles and performance charac
teristics have been established after testin~ and review of 
standard operating conditions. The specifications outlined in 
this buUetin suggest the performance characteristics when the 
units. are subject to these standard conditions. To ensure that 
our laboratory test conditions duplicate the performance 
requirements for the application, all thermostats should be 

~~W:~~~~I:~~~a~e~:~~~~~~ita~~ :~~C!:~ ~r~~:~h1~~e~~~c;;i 
specified or standard, please consult the factory. Warranty is 
limited as provided in Elmwood Sensors Inc. standard terms 
of sale. 

Li . )40
1 

--+ .... .640 

'40~A ~ 

FIG. .062 

8211 ~ 

~Ii~ .375 Std. == _ ~~ I 
Other lengths avail. = .. 6-32 

I = 
I 1.375-----'"1 

&~~2 r==_'_.0_00 __ ~"J 

1 

I-
FIG. 
8213· 

I 

Samples and Ordering - please furnish 
complete information on application, ex· 
posure, electrical reqUirements, and tem· 
perature set pOints to facilitate the fur· 
nishing of proper samples. 

Also Available: 

MAGNETIC 
CONTACTORS 

Definite 
Purpose 

and 
Resistive 

Rated 

Elmwood also features a U. L. approved 
line of low-cost thermostats for Com· 
mercial Applications. Ask for folder. 

Custom designed pac~age houses 
tl non-tldjustt!ble, snap action "Elm
wood Sensors #3100 single-pole 
single-throw or #3700 single-pole, 
double·throw thermostat. Penor
mal·nce char"cteristics alre outlined 
in #3100 "nd #3700 information 
above. Housing material is sttlin
less steel, all-welded construction. 
Customized connectors, size, and 
threads may be designed to suit 
requirements. Qualified ~y "'many 
military and aircraft applications; 
complete proposals are "vail"ble 
upon request. 

EL:M::","OOD SENSOR-S INC. 
1653 ELMWOOD AVENUE • CRANSTO~J RHODE ISLAND 02907 

PHONE (401) 781·6500 • TWA 710·381·6413 

See YELLOW SECTION for LDcal Sales and Distributors' Offices Vol.2·1161 



1. Glass Coated Beads - used where small size, fast re
sponse, high precision, stability, and temperatures to 
600°F are required. 
2. Glass Probes'- medium-small in size. Many of the, 
advantages of beads but rugged, more easily mounted, 
useful in liquid media. 
3. Iso-Curve-Interchangeable Thermistors.1. these· units 
available in bead or glass probe configurations, follow 
standard curves over wide temperature range, and are 
completely interchangeable. Units match standard curves 
as close as ±¥4% of resistance or as required. 
*R.T.M. 

4. Discs - used where medium power dissipation is a 
requirement and space not a problem. Useful to 300°F. 

5. Washers - used where high power dissipation is a 
prime requirement. 

6. Rods-these units have power dissipation intermedi
ate between discs and washers and are also used where 
their physical shape is an asset. 

7. Mounted Beads - provide ease in using glass beads in 
such appl ications as gas chromatography, flow and vacuum 
measurement, etc. 

8. Vacuum and Gas Filled Assemblies - high power sen
sitivity for specialized ci.rcuit applications. 

9. Probe Assemblies - standard catalog types or built to 
specific military or commercial requirements. We are ex
perience.d in. desig!1 of . probe .assemblies for a 1.1 fi~ld~ of 
application including industrial control and Indication, 

ISD-CURVE® Interchangeable Thermistors 

F.E. Iso-curve* thermistors are special bead and glass 
probe thermistors that have been precIsion matched at 
the factory to standardized resistance-temperature curves. 
They have the unique and valuable characterist.ic of com
plete electrical interchangeability. In addition they offer 
all of the functional advantages associated with standard 
thermistors, including large resistance change per degree 
of temperature change which provides high accuracy and 
resolution. < 

Thermistors are 'normally rated by the value of their re
sistance at 77°F Standard units having the same rated 
resistance, however, will not exhibit identical resistance
versus-temperature characteristics over their full tempera
ture range. Iso-curve thermistors, on the other hand, will 
match a specified R-T curve over full temperature range 
required. Iso-curve thermistors are available at the present 
time in six standardized R-T curve values: 500~ lK, 2K, 
4K, 15K, and lOOK ohms. These standard curves represent 
permanent specifications and an F.E. Iso-curve thermis
tor purchased five years from now will be perfectly inter
changeable with one of the same value purchased today. 

"'MADE UNDER PAT. 3109227 A"fD OTHERS. 

Here's help in applying F.E. Thermistors ... 

"Thermistors: Thermistor Iso-Curve Thermistor New 24-page 
Thermistors (L·2). Manual (EMC-5). Capsule 
Complete data Most complete Thermistor 
on patented up-tJ-date listing Course 8oak. 
Interchangeable of thermistors A complete 
units with identi- available. Theory, primer on 

aerospace - specializing in applications, and 
oceanographic - featuring fast response, very high pres
sure, and interchangeability using our Iso-Curve Thermis-
tors. ' 
10. NEW "LOW COST" 
Uni-Curve* Interchangeable Thermistors - completely in
terchangeable units having an accuracy of ±O.2°C over a 
temperature range of O°C to 70°C and available on special 
order to other tolerances and ranges. 
*TM, 

Thermistor Probe Assemblies. 

Standardized thermistor assemblies, provided in complete, 
ready-to-mount housings, enable you to take advantage of 
the precision and interchangeability of Fenwal Electronics 
thermistors. A 'complete line of thermistor probes is avail
able for a variety of missile, aircraft, and industrial appli
cations, including liquid level indication and control, 
temperature measurement and control of fluids and gases 
and many other applications. Precise calibration can be 
supplied with individual probes at all desired tempera
tures. Completely interchangeable probes with identical 
resistance-temperature curves are available to any desired 
tolerance down to O.loC over the full temperature range. 
Most of these housings can be made to meet military 
specifications if required. 

G-700. (Above) Kit conta ins 
4 thermistors. PRICE $4.95. 

Their Character- Housing Manual 
istics and Uses." (L-5). Detailed 
Detailed bulletin information on 
gives basiC infor- how Fen~al 
mati on and many Ei"ectronlcs 
applications. can build 
Bulletin l-l. tnermistor sr.nsor 

assemblies to 
fit your 
re(Tuirements. 

cal resistance/ engineering data, thermistors, 
temperature complete their character-
curves. specifications. istics and uses. 

G-200. Kit contains 12 dif
ferent thermistors with 
complete specs. 

Now available ... UNI
CURVE G-500 KIT containing 
6 completely interchangeable 
thermistors ranging from 3K 
to lOOK ohms. PRICE $19.95. 

Thermistor Data & Curve 
Computer-{G300A} Provides 
resistance temperature char
acteristics for all F.E. 
Thermistors. 'Simplifies se
lection of the right ther
mistor for every application. 

PRICE $19.95. PRICE $1,50. 

FENWAL ELECTRONICS 63 FOUNTAIN STREET, FRAMINGHAM, MASS. 01701 • (617) 872-8841 
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RABBll PRECISION 
TEMPERATURE CONTROLS 

PROPORTIONAL TEMPERATURE 
CONTROLS 
* RELIABLE: Completely solid state_ No tubes, relays or 

moving parts to wear out 
* CLOSE CONTROL: Proportional plus automatic reset 

plus rate action eliminates temperature "droop" and 
ensures closer temperature control. * HIGH POWER: From a few watts to 3DD KW; single 
phase or three phase; 115, 230, or 480 volts_ * ANY TEMPERATURE RANGE: Control either heaters or 
coolers from - 2DDo to + 11 DDoC. 

SINGLE TURN DIAL: Convenient 
direct reading dial for general pur
pose use_ 

TEN-TURN, DIRECT READING DIAL: 
Higher sensitivity than above plus 
lO-turn setting potentiometer for 
even closer temperature control. 
Direct read-out of temperature on 
large, 4'h" dial. 

DIGITAL DIAL: Ten-turn potentiometer 
plus digital dial with '%,,, high 
numerals readable from· 30 ft. away! 
Includes front panel on-off switch, 
pilot light and power output meter. 

PROPORTIONAL VALVE CONTROLS 

For process control applica
tions where temperature is 
varied by means of motor
driven proportional valves. 
Three mode, heavy duty con
struction. 

INFRARED SENSING 
Where temperature must be 
controlled without touching the 
controlled body_ Temperature 
ranges 25°C to 3000°C. 

FIXED TEMPERATURE CONTROllERS 
HIGH RELIABILITY MILIT 4RY TYPES 

Precision temperature control to a 
single selected temperature. Ideal 
for close temperature control of 
floated gyros, delay lines, or other 
military or industrial applications. 
Available for operation from a-c or 
doc. Output true proportional or 
RFI-free. 

COMPUTER CONTROllED SYSTEMS 

Complete computer control and 
monitoring systems of temperature, 
pressure, time sequencing, etc. in 
an entire plant full of extruders, 
injection molding machines, envi
ronmental test equipment, etc. 
PLUS - tape programmers, arbi
trary function programmers, cam 
programmers and switching type 
programmers_ 

TEMPERATURE INDICATORS 
DIGITAL STYLE: 

Direct digital read-out of tem
perature in large, 'Kif numerals. 
Automatic polarity change. BCD 
electrical output optional. Also 
available in conventional meter 
style. 

TEMPERATURE RECORDERS 
LABORATORY TYPE: Ex
panded scale readout 
spreads ranges as small as 
%OC over entire scale. 
Eleven ranges give 0.02% 

PANEL MOUNT, STRIP CHART TYPE: 
For continuous indication and re
cording of temperature at remote 
points. 

TEMPERATURE ALARMS 
Continuous monitoring of tempera
ture at a remote point. Initiates 
high or low alarm whenever tem
perature deviates more than a pre
scribed amount. 

TEMPERATURE SENSORS 
Wire type resistance sensors pro
vide maximum sensitivity, linearity, 
& long term stability. Available in 
patch type for surface measurement, 
tubular styles, bayonet mount styles, 
or for air sensing. 

PRESSURE INSTRUMENTATION 

A complete line of pressure in
dicators, pressure recorders, 
pressure alarms, and pressure 
sensors. 

PLUS ... special controllers for heating and cooling; relay 
styles; controls for thermoelectronic coolers; humidity 
controls; complete temperature control systems and con
soles. SEND US YOUR REQUIREMENTS. 

DARRIL incorporated 16 FITCH STREET, EAST NORWALK, CONN. 06855; PHONE: (203) 866-2573 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.201163 



Announcing: 

Ie UPDATE 
HOTLINE 

Today's information about today's 
fastest-changing products. 

Need current, up-to-the-minute information 
about which manufacturer offers 

certain Ie functions? 

For the newest, most 
up-to-date vendor sources 

It's a service of The EEM System: 
Keeping you better informed. 

United Technical Publications 
645 Stewart Ave., Garden City, N. Y. • 516 - 248-9700 
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CARBON COMPANY 

CRYOGENIC THERMISTORS 
Low Temperature Types-Designed for operation in vari
ous cryogenic liquids these units are especially useful for 
I iquid level detection_ I n this type of appl ication the therm
istor is slightly self-heated by passing a small current 
through the unit_ The heat developed in the unit is dissi
pated more rapidly in the liquid than when the thermistor 
is above the liquid_ The resulting change in body tem
perature results in a change in resistance which is easily 
detected because of the high temperature coefficient of 
the therm istor_ The un its I isted in the table are standard 
low temperature thermistors. 

ROD TYPE THERMISTORS 

For Operation Temperature 
TYPE In Liquids ReSistance Coefficient 

Rll OX04-1 OK-315-S5 Oxygen 10K - 8.4%/oC 
Nitrogen 31.5K -10.4%/oC 

RLOSXOS28-31.7K-315-S5 Oxygen 31.7K - 8.4%/oC 
Nitrogen lOOK -10.4%/oC 

L0904-S.SK-H-T2 Hydrogen 6.6K -13.0%/oC 

L0904-125K-H-T2 Hydrogen 125K -17.0%/oC 

L0904-180K-H-T2 Hydrogen 180K -18.0%/oC 

L0904-1 OOK-H E -T2 Helium lOOK -275 %/oC 

L0904-3meg-HE-T2 Helium 3 meg. -300 %/oC 

Physical size of these units is approximately .\' diameter, and .04' thick, except the 
RLOSXOS28, which is a rod, .OS' square and .28' long. Units are also available in TO-5 
can mountings. 

·485 j .030 

I ,I ~ 

c=====90r---_---l~F==== .210· M.,. 

I· 
L5~ ~ Va" 

Leads: T.e. AWG #20 Dissipation Constant: 9MW/oC Approx. Time Constant: 45 seconds approx. 
-t 

Tolnrance: ±.10% at 25°C Max. Operating Temperature: 12SoC 

RESISTANCE AT °C I BETA ±10% R @ iF.f{,Neg. Temp. 
TYPE 0 I 25 37.8 I 50 I 75 I 104.4 I 125 I (37.8-104.4°C) R@ 125°C Coef.@25°C 

LOW/MEDIUM TEMPERATURE COEFFICIENT 
IS·20-3S·51 30.6 20 16.4 13.8 9.90 7.01 5.65 1500 3.5 1.59 

15-50-42-51 80.6 50 40.1 32.9 22.6 15.3 11.9 1700 4.2 1.78 

15-100-42-51 1.,1 100 80.2 65.8 45.3 30.6 23.8 1700 4.2 1.78 

15-200-42-51 322 200 160 132 90.6 61.2 47.7 1700 4.2 1.78 

1 5-500-50-51 847 SOD 391 314 206 133 100 1900 5.0 1.98 

15-1 K-SO·5 1 1690 lK 782 628 413 266 201 1900 5.0 1.98 

! 15-2K-52-S 1 3430 2K 1560 1240 808 515 387 19S0 5.2 2.03 

15-5K-S4-51 8680 SK 3860 3060 1980 1240 924 2000 5.4 2.07 

IS-1 OK·54-5 1 17.4K 10K 7730 6130 39S0 2480 18S0 2000 5.4 2.07 

1 5-20K·S9·5 1 35.6K 20K IS.3K 12K 7560 4640 3400 2100 5.9 2.17 

1 5-S0K·62-5 1 90K SOK 37.9K 29.SK 18.SK 11.2K 8120 2150 6.2 2.22 

HIGH TEMPERATURE COEFFICIENT 
RESISTANCE AT °C BETA ±10% R@ 25°C Neg. Temp. 

TYPE 0 25 37.8 50 75 104.4 125 (37.8-104.4°C) R@125OC Coef.@25·C 

IS· 1 K· 1 39-S 1 * 2500 lK 656 451 227 111 71.9 31S0 13.9 3.38 

15-2K-139-S1* 4990 2K 1310 902 454 222 144 3150 13.9 3.38 

lS-SK-181·S1 13.7K 5K 3150 2100 979 4S0 276 3425 18.1 3.74 

IS-10K-192-S1 28.2K 10K 6240 4100 1890 85S 520 3S00 19.2 3.83 

15-20K-292·S 1 67.2K 20K 11.6K 7140 2920 1190 68S 4000 29.2 4.46 

15-S0K-292-S 1 168K SOK 28.9K 17.8K 7320 2980 1710 4000 29.2 4.46 

IS-1 00K·404-S 1 372K lOOK 55K 32.4K 12.2K 4S40 2080 4400 40.4 4.86 

15-200K·424·S1 7S3K 200K 109K 63.9K 23.9K 8740 4720 4450 42.4 4.91 

IS-S00K·482·S 1 1.9Smeg SOOK 268K 154K 55.6K 19.7K 10.4K 4600 48.2 5.03 

15-1 meg-583-S 1 4.06meg lmeg 523K 294K lOOK 33.7K 17.1 K 4830 58.3 5.22 

*Supplied with ±20% tolerance at 25°C only. 

\~eNstone CARBON COMPANY 

Thermistor Division. St. Marys, Pa. 15857 
814/781-1591. Telex No. 91-4517 
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Vol.2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

V<'8J.t~!~!!e DISC TYPE THERMISTORS 
SERIES NO.1 

TYPE E 5 F B 
MAX. WATTAGE RATING (WATTS) R 0.36 0.82 0.88 1.00 

I_D_'S_S_'_PA~T~'~O~N~C_O~N~S~T_A_N~T~(~M~W~/~'~C~) __ ~ 0 r_-----2~.9----_+----~6~.6~----+_-----7~.~0------r_----~8~.0----~ 
I ___ ~TI~M~E~C~O~N=S~TA~N~T~(S~E~C=O~N~D=S~) __ ~ W r_----'0~~--_+-----4-5~----_+------50~~----r_----60~~--~ w =~ 

.10 .12 .20 .30 v w i:! 15 
THERMISTOR DIA. (IN.) A N ±.01O ±.01O ±.020 ±.020 Z ~ ~ U 

1------------------'---'-------+ U « ... w iO: 

THERMISTOR THK. (IN.) 8 

MAX. THK. OVER LEADS (IN.) C 

LEAD SIZE (A.W.G.) 

TEMPERATURE ·C 

=81 
RL Radial Leads 

C B 

===;===-:::*=., --L I I 

TT 

OL Opposite Leads C 

~ 
I I 

B 
... 
t 

Units on this list are available 
in the two lead configurations 
shown above. Standard toler· 
ance is ±10% at 37.8°C, with 
±10% @ 25°C also available. 
Tolerance on resistance ratio is 
±.3. Maximum operation tem· 
perature is 150°C. To specify 
a unit on this list, first indicate 
RL or OL for lead configuration. 
Next list the row number, the 
column number and the num· 
ber 1 for series" 1". If the toler· 
ance is to be 3t 25 rather than 
37.8, add a "T". For example, 
an RL23SIT is a unit having 
radial leads and a resistance of 
54000 ohms ±10% at 25'C. 

Keystone also supplies larger 
size disc units up to and includ· 
ing 1.00 inch in diameter. For 
more information on these larger 
discs, request the complete 
Keystone catalog. 

M .03 .15 .06 .06; g « L ... 

8 ±.01O ±.025 ±.015 ±.015::: « ~ i! ~ 
E r-__ ~~.-I00-----t----~.-2~9-0----t_----~.~18~0----_r----~.-1-8-0----i--~--~-+_Z_"' __ V_I 
R 1_-,--::-30=-----::-::--+----..:2'::'4-----::-::--+----~24-'---~:__I___:c::_=2....:4----__:_; 37.8 "C, % /0 C 

37.8 25 37.8 25 37.8 25 37.8 25 104.4"C @25'C 

1 196 311.0 682 1082 98.0 155.4 43.6 69.1 7.0 3.74 
--- -----+-------+_------+------- --~-----r__-----r____---+-----_+----_+------I 

2 248 397.5 862 1382 124 198.8 55.0 88.2 7.3 3.83 
--4~----4_-----~r_--------------- ------4_------r_----~------+_----+-----

3 304 492 1060 1717 152 246.0 67.5 109.4 7.6 3.92 
1--_+_----4-------+------r--~- --r-----+-------------~-- --- --+------+----1 

4 356 581 1240 2020 178 290.5 79.0 128_8 7.8 3.98 
I-~_+_----+_---~_+--- - --1------ - r__------+_----__j-------_+_------t-~----r_----I 

S 432 712 1500 2470 216 

6 489 811 1700 2820 244 
--+----+_---- --------r--~---

7 600 1006 2090 3500 300 
--+----4_------f---------- -----.-

8 718 1215 2500 4230 359 

356.0 95.9 158.0 8.1 4.06 

405 109 180.8 8.3 4.12 
-.~---+_----_+--- ----+-----+---1 

223.0 133 8.6 4.20 503 
--------r---~-__j------~----~-----I 

607 160 270.5 8.9 4.28 
I---+----;-------i--------r------ --.---- ----_·---+·------+------+-----+------1 

9 860 1 469 2990 511 0 430 734 191 326.0 9.2 4.35 

10 993 1712 3460 5970 497 857 221 381.0 9.5 4.43 

11 1070 1850 3720 6430 535 925 238 412 9.7 4.46 

12 1340 2330 4650 8100 668 1163 297 517 10.0 4.51 
1-_+----~--·----~----4_-----__j------_+_------+_----_+------_+_----_+_-----1 

13 1550 2710 5390 9430 774 1354 344 602 10.2 4.55 
--.f-.-----4----- - -----
14 1930 3400 6730 11850 966 1701 429 755 10.5 4.60 
1---r--~r_----+-----+_----_+----_1------r-----+_----+_--_1--~-1 

15 2240 3960 7800 13800 1120 1981 498 881 10.7 4.63 

16 2600 4620 9040 16060 1300 2310 577 1025 10.9 4.67 

17 3010 5370 10500 18730 1510 2695 669 1193 11.1 4.70 
I--+~----+_----- ~--r-----

18 3490 6250 12200 21850 1740 3115 776 1390 11.3 4.73 

19 4050 7280 14100 25350 2020 3630 899 1616 11.5 4.76 

20 5050 9140 17600 31850 2520 4560 1120 2025 11.8 4.81 

21 5860 10640 20400 37050 2930 5320 1300 2360 12.0 4.84 

22 7310 13350 25500 46600 3660 6680 1620 2960 12.3 4.88 

23 8470 15520 29500 54000 4240 7770 1880 3445 12.5 4.91 

24 10600 19510 36800 67700 5290 9740 2350 4330 12.8 4.94 

2S 13200 24400 46000 85100 6600 12210 2940 5440 13.1 4.98 

26 16500 30650 57400 106700 8240 15320 3660 6800 13.4 5.01 

27 20600 38450 71600 133700 10300 19230 4570 8530 13.7 5.05 

28 25700 48200 89400 167600 12800 24000 5710 10710 14.0 5.08 

29 32100 60400 112000 211000 16000 30100 7130 13420 14.3 5.11 

30 40000 75600 139000 263000 20000 37800 8900 16830 14.6 5.14 

31 46400 88000 162000 307000 23200 44000 10300 19530 14.8 5.16 
----+----r--~--+--~-_1 

32 53800 102300 187000 355500 26900 51 100 12000 22800 15.0 5.18 

33 62300 118700 217000 414000 31200 59500 13900 26500 15.2 5.20 
1- --+-----~----_+----_4------+_~--_r----_;·----~---1 

34 77900 149000 271000 518000 38900 74400 17300 33100 15.5 5.22 

\KeNstone CARBON COMPANY 

FOR CURRENT SOURCE DATA CALL TOLL.FREE 800-645.9200 Thermistor Division. St. Marys, Pa. 15857 
(IN N. Y. STATE CALL COLLECT (516) 294-0990) 814/781-1591. Telex No. 91-4517 
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A (Max.) ~I 

Tinned Copper 
AWG #26 
(.016" Dia.)4 

Fig. 1 

.? 

r ~I r Dim. B 

T 
1W'Min. 

1 
~ .100" Ref. C/C 

A (Max.) 

Tinned Copper 
AWG cpc24 
(.020" Dia.)4 

Fig. 3 

All parts dip soldered 

KCC TYPE 

RLl004-65.6-59- Dl 
RLlO03312-73-DI 
RLl007 -624-73 Dl 
RLlOI3-1248-73- Dl 
RLl003-17 46-97 -Dl 
RLl004-291097 Dl 
RLl009-582097 Dl 
RL2004-16.4-59- Dl 
RL2007 -32.8-~9- Dl 
RL2003-62.4 73- Dl 
RL2005-124.8-73- Dl 
RL2008-187.1-73- Dl 

---~-

RL2013312 -73- Dl 
RL2004-582 -97 Dl 
RL2007 -116497 -Dl 
RL2010-1746-97 -D1 
RL3004-6.5G59- Dl 
RL3504-3L2-73- D 1 
RL4004-174.6-97 -Dl 
RL4504-3. 28-59-01 
RL450415.6-73- Dl 
RL4504-11G.497 -D 1 
RL7605-G.24 73- D1 
RL7605-58. 2 -97 -Dl 

r 1 r Dim. B 

T 
1W'Min. 

1 
It- .250" Ref. C/C 

R (u 25°C 

100 ohms, 20% 
500 ohms, 10% 

1000 ohms, 10% 
2000 ohms ,10% 
3000 oilms 10% 
5000 ohms i 10% 

10000 ohms! 10% 
25 ohms. 20% 
500hrns 1 20% 

100 ohms 1 10% 
--

200 ohms 1 10% 
300 ohms ; 10% 
500 ohms 1 10% 

1000 ohms, 10% 
20000hrns 1 10% 
3000 ohms -I 10% 

10 ohms 1 20% 
50 ohms .1 10% 

300 ohms 110% 
5 ohms , 20% 

250hrns i 10% 
200 ohrns 1 10% 

10 ohms I 20% 
100 ohms 1 10% 

Mil XllllU III opert1tlllg temperature: 125' C 

SEC. 5300 • THERMAL DEVICES, COMPONENTS & ACCESSORIES 

DISC TYPE THERMISTORS 
WITH CROSSED LEADS 

A (Max.) ~I 

Tinned Copper 
AWG ==24 
(.020" Dia.)4 

1W'Min. 
I 

J Fig. 2 
I.-- .156" Ref. C/C 

A (Max.) 

Tinned Copper 
AWG =22 
(.025" Dia.)4 

Fig. 4 

41 

Fig. 1 A 
Max. 

1 .110" 
1 .llO" 
1 .110" 
1 .110" 
1 .110" 
1 .110" 
1 .110" 
2 .220" 
2 .220" 
2 .220" 
2 .220" 
2 .220" 
2 .220" 
2 .220" 
2 .220" 
2 .220" 
3 .320" 
3 .370" 
3 .420" 
4 .475" 
4 .475" 
4 .475" 
5 .795" 
5 .795" 

T 
1W'Min. 

1 
14- .328" Ref. C/C 

B 
Max. 

.120" 

.110" 

.160" 
.225" 
.110" 
.120" 
.180" 
.125" 
.165" 
.115" 
.140" 
.175" 
. 230" 
.125" 
.165" 
.195" 
.125" 
.125" 
.125" 
.130" 
.130" 
.130" 
.150" 
.150" 

• Improved stability at 
higher temperatures 

• Fast time response 

• Low cost reliable unit 
for intermediate power 
ranges 

Tinned Copper 
AWG =20 
(.032" Dia.)4 

Fig. 5 

Ratio 
R (u 25°C/R ~I l25°C 

13.91 
19.22 
19.22 
19.22 
29.28 
29.28 
29.28 
13.91 
13.91 
19.22 
19.22 
19.22 
19.22 
29.28 
29.28 
29.28 
13.91 
19.22 
29.28 
13.91 
19.22 
29.28 
19.22 
29.28 

T 
1ljz"Min. 

1 
it-328" Ref. C/C 

Temp. Coel. 
% per °C at 25'C 

-3.38 
-3.83 
-3.83 
-3.83 
-4.39 
-4.39 
-4.39 
-3.38 
-3.38 
-3.83 
-3.83 
-3.83 
-183 
-4.39 
-4.39 
-4.39 
-3.38 
-3.83 
-4.39 
-3.38 
-3.83 
-4.39 
-3.83 
-4.39 

FOR CURRENT SOURCE OAf A CALL TOLL·FREE 800·645·9200 
(IN N. Y. STATE CALL COLLECT (516) 294·0990) 

\Kehstone CARBON COMPANY 

Thermistor Division. St. Marys, Pa. 15857 
814/781-1591. Telex No. 91-4517 
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Vol.2 ·ACTIVE COMPONENTS f CIRCUIT ASSEMBLIES f CONTROLS & DRIVES 

, 

stone FOR CURRENT SOURCE DATA CALL TOLL-FREE 800-645-9200 
CARBON COMPANY . UN N. Y. STATE CALL COLL£CT (516) 294-09901 

MOLDED-IN-LEAD BEAD AND ROD THERMISTORS 
Using a technique developed at Keystone, thesd units feature leads which are molded directly into the body 
of the thermistor. This technique yields a more r~liable thermistor and by eliminating several operations permits 
lower prices. These units are particularly intende for applications where small size and fast response are major 
requirements. 

Physical size: .065" dia. max., .085" long max. 
Leads: .004"platinum, 1/2" long 
Dissipation Constant: 0.6 MW f °c Approx. 
Time Constant: 7.5 seconds Approx. 
All units are coated with a protective green glaze. 

RESISTANCE AT ·C: 
TYPE 

0 25 37.8 75 t04.4 

l0504-329-59-M2 1245 500 329 114 56 

l0504-550·71-M2 24BO B7B 550 169 77 

l0504-1220-81-M2 . 6210 2000 1220 344 151 

l0504-1248·73·M2 5520 1984 1248 376 171 

l0504-1500-85·M2 8010 2515 1500 409 176 

l0504-5000-95-M2 27.7K 8560 5000 1290 526 

t50 280 

22.4 ! . 
29 i 5.5 

53 9 

62 . 
61 10.5 

168 23.4 

Physical size: .120" dia. max .. 420" long max. 
Leads: .010" platinum, 3M" long 
Dissipation Constant: 2.8 MW 1°C Approx. 
Time Constant: 35 seconds Approx. 
Maximum Operating Temperature: 260°C. 
All units are coated with a protective green glaze. 

RESISTANCE AT ·C: 
TYPE 

0 25 37.' 75 

L060637-6K-85-M2 31.8K 10.1K SOOO 1640 

lOS0637 -1 OK-85-M2 52.2K 16.7K 10K 2750 

lOS0637-22K-95-M2 122K 37_5K 22K 5700 

l060637 -45K-1 03-M2 266K 78_2K 45K 11.lK 

l060637 -60K-103-M2 355K l04K 60K 14.8K 

l060S37-200K-120-M2 1.3 meg 363K 200K 45K 

104.4 150 280 

706 242 40.7 

1175 403 67.8 

2315 739 104 

4370 1314 lS6 

5830 1750 222 

lS.7K 4520 520 

l0504-33.3K-125-M2 221K 60.4K 33.3K 7380 2665 711 70.6 l060S37 -350K-125-M2 2.35 meg 637K 350K 76.5K 28K 7630 793 

l0504-55K-120-M2 360K lOOK 55K 12.5K 4.58K 1246 127.S lOSOS37-1.4 meg-145-M2 10.2 meg 2.S2meg 1.4 meg 284K 96.SK 23.8K 2070 
* These Units processed for operation to 1500C .maxlmUmj All others, to 2600C Max. 

"M2" in the above type numbers designates ±10% tolerance on resistance at 250 C. 
"M2" in the above type numbers deSignates ±lO% tolerance on resls.tance at 250C. 

GLASS BEADS· GLASS PROBES. GLASS BEAD ASSEMBLIES 
Glass bead thermistors are exceptionally stable because the glass seal protects the thermistor from hostile 
environments. 

GLASS BEADS 

--I 1--.100" MAX. 

~ 
I-W' NOM,.! 1...1-W· NOM:4 

.100" MAX'T-§§i======-_£~ 

1.~.254" ±.007 

L.152" ± .007 

GLASS BEAD 
ASSEMBLIES 

RESISTANCE/TEMPERATURE CHARACTERISTICS HOW TO ORDER 

TYPE -21.5OC DOC 250C 37.8"': 5DOC 104.4OC 

RlO504-614.8-71-6_- 7687 2775 lK 614.8 398.8 86.59 

Rl0504-8783-95-B~- 154.5K 48.48K 15K 8783 5484 924.5 

Rl0504-16.92K-112-B_ 370.3K 105.3K 30K 18.92K 10.18K 1511 

Rl0504-27.76K-120-B_ 643.1K 182.2K 50K 27.76K 16.50K 2313 

RL0504-55.53K-120-6_ 1.286 meg 364.5K lOOK 55.53K 32-.99K 4628 

Rl0504-111.3K-125-6 _ 2.699 meg 743.5K 200K 111.3K 65.78K 8904 

.Rl0504-272_6K-142-B_ 7.391 meg 1.9,16 meg 500K 272.6K 158.6K 19.20K 

Rl0504-530.5K-148-6_ 15.04 meg 3_939 meg 1 meg 530.5K 301.7K 35.84K 

*Not presently available in Glass Probes. 
Tolerance on resistance values ±20% @25°C. Closer tolerances available. 

1500C 2320C 

32.85 8.865 

290.3 59.55 

426.9 83.08 

642.0 109.7 

1284 219.5 

2415 407.4 

4706 682.0 

8780 1252 

TEMP. COEFF. 
AT 250C 

-3.88% 

-4.36% 

-4.67% 

-4.80% 

-4.80% 

-4.85% 

-5.04% 

-5.14% 

First select the basic type 
number from the table 
above and suffix the ap
propriate G,number" from 
this list: 
-G 1 for Glass Beads with 
platinum leads 
-G15 for Glass Probes 
-G20 for Glass Bead 
Assemblies 
Example: An RL0504-
16.92K-112-G15 is a Glass 
Probe having a resistance 
value of 30K @ 25°C. 

\~eHstone CARBON COMPANY 

Thermistor Division. St. Marys, Pa_ 15857 
814/781-1591-Telex No_ 97-4517 
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SEC. 5300 • THERMAL DEVICES, COMPONENTS & ACCESSORIES 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 8DO·645·920D 
(IN N. Y. STATE CALL COLLECT (516) 294·D990) 

VERSATILITY YOU CAN USE 
IN THERMISTOR PROBES 
The probes illustrated above include stainless steel, alumi
num, and chrome plated materials in a variety of configura
tions. Any thermistor listed in the table can be provided in 
one or all of the probes pictured. In addition, a variety of 
other designs are available. These probes are used in con
junction with solid state circuitry for liquid level measure
ment, and for use as sensors to measure the temperature of 
liquids or surface temperatures. For full particulars, write 
detailing your proposed application. 

LINISTOR™ ASSEMBLIES 
Keystone developed Linistor Assemblies to give an accurate 
resistance response over a temperature span of OOG to 
lOooG. Because Linistor Assemblies have flattened out the 
thermistor resistance curve to a constant and predictable 
straight-line plot, they are valuable in a wide range of ap
plications. Four standard encasements are available. 

KEYSTONE TYPE THERMISTOR RESISTANCE 
O°C 25°C 37.8°C 104.4°C 15DoC 232°C 

370603-62.66-71-S 282.6 100 62.66 8.825 3.308 .8910 
370603-119.1-85-S 631.2 200 119.1 14.01 4.800 1.174 
370603-375.3-95-S 2132 650 375.3 39.48 12.76 2.826 
0503-630-71-S 2750 lK 630.0 88.80 33.26 8.800 
370603-1145-103-S 6733 2K 1145 111.1 33.78 6.607 

51< 
1-----

m6 370603-2801-120-S 18.23K 2801 64.42 11.18 
370603-4452-125-S 29.74K 8K 4452 356.2 96.61 16.29 
060337-6266-71-S 2a.26K 10K 6266 882.5 330.8 89.10 
060337 -11910 -85-S 63.12K 20K 11.91K 1401 480.0 117.4 
0503-16920-112-S 105.3K 30K 16.92K 1511 426.4 83.20 
060337 -37.53K-95-S 213.2K 65K 37.53K 3948 1276 282.6 
0503-55.3K·125-S 361.0K lOOK 55.30K 4420 1153 189.6 
060337-114.5K-l03-S 673.3K 200K 114.5K 11.11K 3378 660.7 
060337 -280.1 K -120-S 1.823 meg 500K 280.1K 23.36K 6442 1118 
060337-445.2K-125-S 2.974 meg 800K 445.2K 35.62K 9661 1629 
050446-556.5K-125-S 3.717 meg 1 meg 556.5K 44.52K 12.08K 2037 

All parts 260°C Max. operating temperature. 

Linear 
Negative Resistance /Temperature Characteristic 

Temperature 
Coefficient DoC 25°C 50°C 75°C 100°C 

200hmstC 3392 2892 2392 1892 1392 

400hms/oC 6995 5995 4995 3995 2995 

600hmstC 10224 8724 7224 5724 4224 

800hms/oC 13506 11506 9506 7506 5506 

1000hmstC 17002 14502 12002 9502 7002 

200 ohms/oC 32800 27800 22800 17800 12800 

400ohms/oC 64693 54693 44693 34693 24693 

Tolerance on Resistance at 25°C is ± 2% 

\KeHstone CARBON COMPANY 

Thermistor Division. St. Marys, Pa. 15857 
814/781-1591 e Telex No. 91-4517 

See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2·1169 



BEAD ~ 043 Nom L •• dsAWG #38 
• • (.004 Pt·lr) 

Glass coated bead Thermistors. These are I 
small size with fast response, and improved f- I 
high-temperature stability up to 400"C. ±20% 1/4 min. ..., 

Tol. Leads are fired-in platinum iridium. 

Zero Power 
Resistance Res. Ratio Diss. Const. Time 

Cat. No. at 25°C, 25°C/125°C InWrC Const. 

81B-202 2,000 19.8 
81B-503 50,000 35.0 0.7 2 Sec. 
81B-154 150,000 39.7 
81B-504 500,000 46.5 

. 81B-I05 1,000,000 51.5 

BEAD PROBES 5:"'.'" ;S .g;~:::::. 
Rugged glass bead probes. Tinned Dumet leads. TF=",-......J----- ".-\ 
Max temp 400"C + "0% Tol 'B •• d p .. bas also avallabl. In 2" lengths. ,- -- Zero Power 

Resistance Res. Ratio Diss. Const. 
Cat. No. at 25°C, 25°C/125°C inWrC 

81G-20250 2,000 19.8 
81G-50350 50,000 35.0 1.0 
8IG-15450 150,000 39.7 
81G-50450 500,000 46.5 
81G-I0550 1,000,000 51.5 

DISCS 
Disc shaped Thermistors with Close Electrical 
Tolerances. 

Resistance Res. Ratio Diss. Const Time D 
Cat. No. 25°C ± 10% 25°C/125°C inWrC Const. (sec.) (Norm) 

4D051 200,000 48.78 4.5 
4D053 100,000 48.78 3.5 
ID051 20,000 29.85 4.5 
ID053 10,000 29.85 2 3.5 0.050 
2D052 2,000 19.80 4 
2D054 1,000 19.80 3 
3D052 200 12.95 4 
3D054 100 12.95 3 
IDI01 10,000 29.85 12 
IDI03 5,000 29.85 8 
2DI02 1,000 19.80 4 10 I 0.1 
2DI04 500 19.80 6 
31>102 100 12.95 10 
3D 104 50 12.95 6 
ID201 3,000 29.85 8 34 
ID203 1,000 29.85 7.5 19 
2D202 300 19.80 8 28 0.2 
2D204 100 19.80 7.5 16 
3D202 30 12.95 8 28 
3D204 10 12.95 7.5 16 
ID301 3,000 29.85 11.5 85 
ID303 1,000 29.85 9.0 48 
2D302 300 19.80 10.5 75 0.3 
2D304 100 19.80 8.5 38 
3D302 30 12.95 10.5 75 
3D304 10 12.95 8.5 38 
ID401 1,000 29.85· 15.5 80 
ID403 250 29.85 14 35 
2D402 100 19.80 15.5 70 
2D404 25 19.80 14 25 0.4 
3D402 10 12.95 15.5 70 
3D404 2.5 12.95 14 25 
ID501 1,000 29.85 19 140 
10503 500 29.85 16.5 90 
2D502 100 19.80 17.5 120 0.5 
2D504 50 19.80 15.5 70 

·3D502 10 12.95 17.5 120 
3D504 5 12.95 15.5 70 
ID751 250 29.85 26 150 
ID753 100 29.85 22 80 
2D752 25 19.80 24 120 0.75 

Time 
Const. 

25 Sec. 

, 

T 
(Norm) 

0.048 
.024 
.048 
.024 
.034 
.017 
.034 
.017 
.095 
.048 
.070 
.035 
.070 
.035 
.114 
.038 
.084 
.028 
.084 
.028 
.256 
.086 
.189 
. 063 
.189 
.063 
.152 
.038 
.112 
.028 
.112 
.028 
.238 
.119. 
.175 
.088 
.175 
.088 
.134 
.053 
. 098 

DISCS (Contd.) 

Res. Ratio Diss.Const. Time D T 
Cat. No. 

Resista~g; 
25°C ± 1 25°CI125°C inWrC Const. (sec.) (Norm) (Norm) 

2D754 10 19.80 20 50 .039 
3D752 2.5 12.95 24 120 0.75 .098 
3D754 1.0 12.95 20 50 .039 
ID901 250 29.85 37 260 .238 
ID903 100 29.85 32 155 .095 
2D902 25 19.80 34 230 1.0 .175 
2D904 10 19.80 30 120 .070 
3D902 2.5 12.75 34 230 .175 
3D904 1.0 12.75 30 120 .070 

I--A~ 

CHIPS lur-----Chip size thermistors available as: electroded, 
electroded with leads, electroded with leads .l~I.=::;::=!::C===~.1 
and insulated coating B I 

""f 
Resistance Resistance Resistance 

Cat. No. 25°C +10% Cat. No. 25°C +10% Cat. No. 25°C +10% 

NCT 101 100 NCT 202 2,000 NCT 303 30,000 
NCT 201 200 NCT 302 3,000 NeT 403 40,000 
NCT 301 300 NCT 402 4,000 NCT 503 50,000 
NCT 401 400 NCT 502 5,000 NCT 603 60,000 
NCT 501 500 NCT 602 6,000 NCT 703 70,000 
NCT 601 600 NCT 702 7,000 NCT 803 80,aOO 
NCT 701 700 NCT 802 8,000 NCT 903 90,000 
NCT 801 800 NCT 902 9,000 NCT 104 100,000 
NCT 901 900 NCT 103 10,000 
NCT 102 1,000 NCT 203 20,000 

A B C Time Const Diss Const 
(Nom) (Nom) (Nom) (sec) in M wrc 

0.04· 0.012- l.97 1· 1-
0.10 0.035 8 4 

H SERIES F'~ I"L' +-1 
"===-~~----ICJE;;;;""'--

Small, rugged, hemetically sealed. Gold plated L:"~~;p~I'U 
Dumet leads. Use up to 400!lC. 

Resistance Res. Ratio Diss. Const. 
Cat. No. 25°C± 10% 25°C/125°C inWrC 

IHI04 100,000 29.85 
IH503 50,000 29.85 2 
IH203 20,000 29.85 
2HI03 10,060 19.80 
2H502 5,000 19.80 
2H202 2,000 19.80 

WASHERS 
Large size rugged Thermistors where large 
mass is required . 

Resistance Res. Ratio Diss. Const. 
Cat. No. 25°C ± 10% 25°C/125°C 

4W751 4,150 48.78 
4W753 3,150 48.78 
4W755 1,000 48.78 
IW751 415 29.85 
IW753 315 29.85 
IW755 100 29.85 
2W752 41.5 19.80 
2W754 3l.5 19.80 
2W756 10 19.80 
3W752 4.15 12.95 
3W754 3.15 12.95 
3W756 1 12.95 

These washers may also be obtained in either 
bolted or soldered assemblies . 

inWrC 

55 

Time Const. 
(sec.) 

8 

B (Norm) 

.191 

.145 

.046 

.191 

.145 

.046 

.140 

.106 

.034 

.140 

.106 

.034 

NL INDUSTRIES ELECTRONICS DEPARTMENT. Sales Office: Box 420, Hightstown, New Jersey 08520 • 609-448-3200 
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SEC. 5300 • THERMAL DEVICES, COMPONENTS & ACCESSORIES 

TYPICAL PTC THERMISTOR CURVE 

The 
Positive Way 

to 
SENSE 

MEASURE 
CONTROL 
REGULATE 
PROTECT 

" ~ 
:t o , 
w 

WOK 

10K 

tl 1K 
Z 
~ 
III 
iii 
w 

'" 
100 

10 

/ 

• • , 

20 40 60 80 100 120 140 160 

TEMPERATURE °C 

Positive Temperature Coefficient Thermistors (PTC) as manufactured by 
NL Industries Electronics Department are doped Barium Titanate solid 
state semiconductor devices. They are available in various configurations 
all with or without leads and with or without protective coating. 

CHIPS 
Featuring a range of sizes as low as forty-mil 
square. Chips are ideally utilized as tempera
ture sensors in motor windings or similar equip
ment, where over-heating causes equipment 
damage. The PTC chip features a fast increase 

lD~---
.1i-=-c~ 
BI I 
T 

of resistance, which linked with associated circuitry could cause a relay to 
open or a triac shutdown to save your equipment when overheating begins. 

DISCS 
PTC Discs range in diameters of 0.2" to 0.5" and 
are ideally used in switching or time delay appli-
cations. An increase of up to two decades of re- .1~I.:;;;;;;;::;:=:!C~==~.1 
sistance over just a few degrees of temperature 8 I 
increase is possible. The switching emperature T'-----"----
can be tailored for a given device over the range 
of -20QC to + 125QC. The base resistance can be chosen within limits, as 
well as the slope after switching. PTC Discs can also be used as a time 
delay by use of inherent self-regulation in the high resistance mode. 

HEATER 
A unique, low-cost, highly stable application of the PTC Thermistor is the 
component oven heater. In this application, the device is placed outside 
or inside a component oven and deliberately self heated to operate in the 
high resistqnce mode. They can be produced to give as close as plus or 
minus one degree Centigrade temperature regulation. The same device 
can also be used as a solid state thermostat to sense and regulate the oven 
temperature when a resistance coil is used as the heater, and it will pro
duce the same regulation as if a heater itself. 

DISCS 
NL Industries varistors protect circuits and 
components from inductive voltage surges 
by limiting peak discharge voltage to a safe 
value when AC or DC magnetic or inductive 
circuit current is suddenly interrupted. Black 
dielectric coating applied after impregnation 
for moisture protection. 

0== 
f-~-r:=== 

Continuous Continuous 
Operating Volts Catalog Power 

Number DC AC 

700-5010 150 135 
680-5010 60 54 
670-5010 30 27 
650-5010 15 13.5 
710-7000 150 135 
680-7000 60 54 
660-7000 30 27 
630-7000 15 13.5 
710-10000 300 270 
680-10000 150 135 
660-10000 60 54 
630-10000 30 27 

WASHERS 
NL Industries varistors protects circuits and 
components from inductive voltage surges 
by limiting peak discharge to a safe value when 
AC or DC magnetic or inductive circuit current 
is suddenly interrupted. Silicone impregnation 
provided to insure protection against moisture. 

Watts 

.25 

.25 

.25 

.25 

.75 

.75 

.75 

.75 
1.5 
1.5 
1.5 
1.5 

Continuous Continuous 
Order Operating Volts Power 

Number DC AC Watts 

71W-30100 1500 1350 3.5 
69W-30100 300 270 3.0 
68W-30100 150 135 3.0 
67W-30100 60 54 3.0 
66W-30100 30 27 3.0 
63W-30100 15 13.5 3.0 
62W-30100 7 6.3 3.0 
69W-60100 275 250 10 
68W-60200 200 180 10 
68W-60100 150 135 10 

ASSEMBLIES 

Discharge 
Capacity 

Watts-Seconds 

30 
30 
30 
30 
50 
50 
50 
50 

275 
275 
275 
275 

Discharge 
Capacity 

Watt-Seconds 

9,250 
5,100 
5,100 
1,700 
1,700 
1,350 
1,100 

22,500 
22,500 
22,500 

NL Industries varistors protect circuits and components from inductive 
voltage surges by limiting peak discharge voltage to a safe value when 
AC or DC magnetic or inductive circuit current is suddenly interrupted. 

These assembles have one or more NL Industries washers connected 
in series or parallel. Washers are bracket-mounted on a horizontal 
bolt with spring lock washer for contact pressure. Washers are insulated 
from central bolt and mounting brackets. Bracket mounted assemblies 
available for stud mounting. Substitute "c" for "A" in type number. 
All varistors moisture protected with silicone impregnation. 

DC Operating Power loss in Discharge 
Catalog Number Volts Oper. Watts Capacity 

Watts-Seconds 

9RV3AIO 50 12 6800 
9RV3AI2 150 3 5100 
9RV3AI4 300 3 5100 
9RV3AI5 600 6 10200 
9RV3A52 3000 7 18500 
9RV3A53 4500 10.5 27750 
9RV6AI 150 10 22500 

9RV6A2 150 20 45000 
9RV6A6 275 10 22500 
9RV6A7 275 20 45000 
9RV6A8 275 30 67500 
9RV6A9 275 40 9000 

NL INDUSTRIES ELECTRONICS DEPARTMENT. Sales Office: Box 420, Hightstown, New Jersey 08520 • 609·448·3200 
eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2·1171 



Vol. 2 ACTIVE COMPONENTS I CIHCUIT ASSEMBLIES I CONTROLS & DRIVES 

OMEGA ENGINEERING, INC. 
P.o. Box 4047, Stamford, Connecticut 06907 

WRITE OR PHONE ... 

NEW! FREE! 
THERMOCOUPLE 
HANDBOOKS 

OMEGA'S HANDBOOK 
and CATALOG ... 
Most complete listing of 
over 5,000 temperature 
measurement products. 
All prices included. 

OMEGA 
ONE COMPLETE SOURCE FOR ALL 

FOR IMMEDIATE OFF-THE-SHELF DELIVERY 
Ask about "Speed Service": orders shipped within 24 hours when requested. Minimum Order: $10.00. 

Vo1.2·1172 CATALOG PAGES: (Vol.1·a01 to 1·972) (VoI.2·301 to 2·1196) (VoI.3·301 to 3·1420) eem/1973 



SEC. 5300 • THERMAL DEVICES, COMPONENTS & ACCESSORIES 

THERMOCOUPLES 
YOUR OFF-THE-SHELF THERMOCOUPLE REQUIREMENTS ... 

CALL OMEGA . .. (203)359-1660 
eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2·'173 



Vol. 2 SEC. 5300 - THERMAL DEVICES, COMPONENTS & ACCESSORIES 

THERMOCONTROL DIVISION Since 1922 

Temperature Measurement and Control Equipment 
MINIATURE 
COMPONENT· TYPE 
PROPORTIONAL 
CONTROLLERS 
RFL Models 70 and 72 are compact, 
non indicating units capable of preci. 
sion control of electrically energized 
heating applications. Units feature 
proportional bandwidth and coarse and fine temperature set point adjust· 
ments. Current to heating load is controlled by all solid·state compo· 
nents for reliable long life performance. Operates into resistive loads 
ranging from 1 to 15 amperes using a negative temperature coefficient 
sensor (Thermistor) as the sensing element. 

LOW COST 
ZERO·VOLtAGE· 
FIRING 
CONTROLLER 
RFL MODEL 75 Is a low cost, com· 
pletely solid·state zero·voltage·flring 
proportional controller capable of 
precision control of electrically en· 
ergized heating applications. The Model 75 features an Internal set 
point adjustment, or can also be used with an external temperature 
set point adjustment without unit modification. The unit minimizes 
RFI generation while controlling resistive loads from 1 to 15 amperes. 

9200 WITTS 
AT LESS THAN 
A PENNY PER WATT 

LAB TYPE 
CONTROLLERS 
WITH 
CONVENIENCE 
OUTLET 

RFL MODEL 7870 (phase firing) and 7872 (zero voltage firing) are 
solid·state nonindicating proportional controllers. Both models pre· 
cisely deliver power required to maintain desired temperatures to 
control resistive loads from 1 to 10 amperes. Both units include 
line cord, grounded outlet for load, power SWitch. power indicating 
light, output monitor light, sensor jack, and 10·to-l tandem shaft set 
point adjustment potentiometer. Grounded metal case ,supported by 
rubber feet. 

Direct·setting 
control dial 

DIRECT·SETTING, 
RTD (WIRE) SENSING, 

PRECISION 
CONTROLLER 

RFL MODEL 71 is a completely solid·state, null 
balance, visual set point, proportional tempera· 
ture controller. The controller is capable of pre
cisely controlling resistive heaters with one RTD 
type sensor throughout a visual set point temper· 
ature range of O'C to +500'C(+32'Fto+932'F). 
The controller, while small in size, will control 
resistive loads from 100 to 3000 watts. 

RFL MODEL 7040 is a completely solid·state, high load capability{ proportional controller. 
The controller, while small in size, will control resistive loads rom 100 to 9,200 watts. 
Thermistor sensors operating between 8000 ohms and 100 ohms are used providing an 
operating range of -70'C to +325'C. 

RFL SENSORS 

RANGE ('C) 

o to +500 

Models 70, 75, 7040 Model 72 
Overall Accuracy Probe Price (less probe) 

Model Range ('C) to Load Resistance Sensors 115V 208/230V 
27687·3 -5 to +120 -30 to +80 9.50 

70 -70 to +325 ±0.05'C t03 kW 8000 to 100 ohms' Series $37.80 $45.00 27687 
27687·5 +30 to +160 +10 to +130 11.00 

27687·7 +80 to +250 +40 to +200 11.00 
71 o to +500 ±0.05'C t03 kW RTD Type (100 Ohm) 24928 70.00 75.00 Sensor 27687·13 +220 to +325 +165 to +325 19.00 

72 -90 to +325 ±O.l'C t03 kW 30,000 to 300 ohms Series 60.00 62.50 27687 

75 -70 to +325 ±O.2'C t03 kW 8000 to 100 ohms Series 39.50 42.00 27687 

27687·15 -70 to +10 ~90 to +10 19.00 

Madel 7870 Model 7872 

35960·3 -IHo +120 -30 to +80 12.80 

7040 -70 to +325 ±0.05'C to 9.2 kW 8000 to 100 ohms Series - 90.00 27687 
35960·7 +80 to +250 +40 to +200 14.00 

7870 - 5 to +325 ±0.05'C to 1.2 kW 8000 to 100 ohms Series 90.00 -35960 

7872 -30 to +325 ±O.l'C to 1.2 kW 30,000 to 300 ohms Series 105.00 -35960 

35960·13 +220 to +325 +165 to +325 20.00 

34739 Stainless Steel Immersion Adaptor 
(for Models 70, 72, 75 & 7040) ............................ $ 5.00 

Also - Custom Temperature Control and Monitoring Systems 
37746 Direct Setting Control Dial (For Model 71) .......... 20.00 

DIRECT 
READING 
ELECTRICAL 
THERMOMETER 
Available 
in °C or OF 

Highly accurate Indicating thermometer provides meas· 
urement span of -60'C (-76'F) to +130'C (+266'F) 
in 3 ranges selected by push buttons color·coded to the 
multiple scale taut·band meter. Built·in calibration check 
and adjustment assures long·term accuracy. Storage well 

, in panel assures probe availability. Probe selector module 
(optional) accommodates 5 probes, selected by 5 push 
buttons. 

Model 290 (with 35500 probe,) ................ $ 99.95 
Probe selector module 

35065 ...................................................... $ 35.00 
Liquid immersion adaptor well 

34739 for 35500 probe ......................... .$ 5.00 

SPECIFICATIONS 
Accuracy: ±1.5'C (±2.5'F) with ambient temperatures 
at 25'C ±10'C 
Ranges: (3) overlapping scales: -60'C to +10'C, 
O'C to + 70'C, and +60'C to +130'C. 
Indicator: 4V2" Taut-band meter 
Power Source: 9·volt "transistor" battery 
Size: 8112" W x 4" H x r' ,0 
Weight: 13/4 Ibs. 

Probes: 
35500 General Purpose ............................ $ 17.00 
35501 Surface Temperature .................... $ 28.00 
35502 General Purpose Immersion ........ $ 28.00 
35503 Fast Response ................................ $ 28.00 

~ T .. !!~D'!"..'!!!!!~!'!~O!!~ ...... 
Tel. (201) 334·3100 / TWX: 710·987·8352 / CABLE: RADAIRCO, N. J. 

I 
II Se· e Vol.1-49' 7 Instrumentation Division 

Metrology, MagnetiCS 
I 
I 
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SEC. 5500 • TRANSDUCERS & ASSOCIATED EQUIPMENT 

PRECISION PRESSURE TRANSDUCERS I TRANSMITTERS 
LINEAR WITH PRESSURE / ALTITUDE / AIRSPEED / FLOW / SQUARE ROOT 

#7100 
Air Speed Transducer 

Model 
No_ Pressure Range 

1000& 0-10 to 0-500 PSI 
1100 Gage, Absolute, 

Differentia I 

1200 0-300 to 
0-10,000 PSI 

1300 0-15 to 0-500 PSI 

2000 0-10 to 0-500 PSI 

3000 0-100 to 
0-10,000 PSI 

32(0 0-100 to 
0-10,000 PSI 

40CO 0-3 to 0-200 PSI 

4105& 0-2 to 
4120 0-10,000 PSI 

Current Output 

4500 0-2 to 0-200 PSI 

4500F 0-3 to 
0-200 PSID 
Flow transmitter 

4600 0-200 to 
0-10,000 PSI 

6000 0-.1 to 0-2 PSI 

6100 0-2 to 0-200 PS I 

6200 0-50 to 
0-10,000 PSI 

7000 o to SO,OOO feet 

7100 o to 1,000 knots 

eem/1973 

(J 
WEATHER-PROOF 

(Available in All Models) 

Gage, Absolute, Repeat-
Differential Pressure Media Linearity ability 

Gage, Absolute, Absolute, Differential To ±.5% F.S. ±.1% F.S. 
Differentia I Air or Oil- Non-corrosive 

Gage: Any media compatible 
with Ni-Span-C 

Gage, Absolute Any media compatible with To ±.5% F.S. ±.l%F.S. 
Ni-Span-C 

Gage Any compatible with To ±.5% F.S. ±.1% F.S. 
Inconel X-750 

Gage, Absolute, Absolute, Differential: Air or To ±.5% F.S. ±.1% F.S. 
Differentia I Oil, Non-corrosive; Gage: Any 

compatible with Ni-Span-C 

Gage, Absolute Any compatible with To ±.5% F.S. ±.1% F.S. 
Ni-Span-C 

Gage, Absolute Any compatible with To ±.3% F.S. ±.1% F.S. 
Ni-Span-C 

Gage, Absolute, Absolute, Differential: Air or To ±.3% F.S. ±.05% F.S. 
Differential Oil, Non-corrosive; Gage: Any 

compatible with Ni-Span-C 

Gage, Absolute, Absolute, Differential: Air or To ±.5% F.S. ±.1% F.S. 
Differential Oil, Non-corrosive; Gage: Any 
1-5 or compatible with Ni-Span-C 
4-20 M.A.D.C. 

Differential High side: Any compatible To ±.3% F.S. ±.1% F.S. 
with Ni-Span-C. Low side: 
Any compatible with 
isolating diaphragm 

Linearity of High side: Any compatible To ±.5% F.S. ±.1% F.S. 
Voltage Output with Ni-Span-C. Low side: 
(Proportional to Any compatible with 

vi b. P) isolating diaphragm 

Differentia I High side: Any compatible To ±.3% F.S. ±.1% F.S. 
with Ni-Span-C. Low side: 
any compatible with 
isolating diaphragm 

Gage, Absolute, Differential: Air or To ±.3% F.S. ±.05% F.S. 
Differential; oil - Non-corrosive; Gage: 
0-0.5 to 0-5 PSI Any compatible with 
Absolute Ni-Span-C 

Gage, Absolute, Differential: Air or To ±.3% F.S. ±.05% F.S. 
Differential; oil- Non-corrosive; Gage: 
0-5 to 0-200 PS I Any compatible with 
Absolute Ni-Span-C 

Gage, Absolute, Gage, Absolute: Any To ±.3% ±.O5% 
Differentia I compatible with Ni-Span-C. 

Differential: Air, oil -
Non-corrosive 

Altitude Absolute: Air To ±.3% 5 feet 

Airspeed Differential: Air To ±.3% ±.15 knots 

Lgth. 
Temp. Dia_ A B 

±.02%/Co 1.156 1.55 

±.02%/Co 1.00 2.00 

±.02%/Co 1.156 2.60 

±.Ol%/Co 1.25 Hex. 1.75 

±.02%/Co 1.62 .71 

±.02%/Co 2.3S .72 

±.02%/Co 2.06 2.16 

±.02%/Co 5.00 4.625 
Explosion 
or 
Weather-
proof 

±.02%/Co 2.00 3.20 

±.02%/Fo 2.00 3.20 

±.02%/Co 2.63 2.1S 

±.02%/Co 3.20 2.S4 

±.02%/Co 2.63 2.84 

,±.02%/Co 2.63 1.09 

±.02%/Co 2.63 2.S4 

±.02%!CO 2.63 2.S4 

EXPLOSION-PROOF 
(Available in All Models) 

Case Temp. 
Press_ Weight Range 

200 PSIA 2 oz. -55°C to 
+85OC 

200 PSIA 4 oz. -55°C to 
+85°C 

500 PSIA 6 oz. -55°C to 
+S5OC 

500 PSIA 3 oz. -55°C to 
+S5°C 

- 3 oz. -55°C to 
+S5°C 

- 3 oz. -55°C to 
+S5°C 

200 PSIA 12 oz. -55°C to 
+S5°C 

200 PSIA 6 lb. -40°F to 
+150oF 

1000 PSIA 14 oz. -20°C to 
+S5°C 

1000 PSIA 14 oz. OOF to 
+ 185°F 

1000 PSIA 14 oZ. -20°C to 
+S5°C 

100 PSIA 12 oZ. -55°C to 
+S5°C 

150 PSIA 10 oz. -55°C to 
+S5°C 

500 PSIA 6 oz. -55°C to 
+S5OC 

- 10 oz. -55oe to 
+85°e 

- 10 oz. -55°e to 
+S5°e 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645-9200 (IN N. Y. STATE CALL COLLECT (516) 294-0990) 

See YELLOW SECTION for Local Sales and Distributors' Offices VoI.2·1175 



HOW TO USE 

electronic engineers master 

1973-74 
Need· directory information? 
EEM contains four complete 
directories which provide the 
most up-to-date information 
available. These directories 
are listed and described at 
the right. They appear in all 
three volumes, with the 
exception of the Trade Mark 
Directory which appears only in 
Volume 1. Directory references 
to Volume 4 indicate the 1973 
edition, which you received in 
January. That copy of Volume 4 
should be retained to 
complete the 4-volume set. 

Add Volume 4/1973 to your 
copies of Volumes 1, 2 and 3 
to make a complete set of 
EEM for 1973-74. 

UNITED 
TECHNICAL 

PUBLICATIONS 

Included in this volume are: 

The Product 
Index and 
Directory 

The 
Manufacturers 
and Sales 
Office 
Directory 

The 
Distributor 
Directory 

Need catalog information? 

The Produc;t Index and Directory 
(green section, page 9) lists more 
than 6,000 types of electronic 
products alphabetically, by product. 
Under each product heading is a 
complete, alphabetical listing of 
manufacturers who make that 
product. Bold face listings indicate 
which manufacturers have provided 
catalog data on that product 
in the white pages. 

The Manufacturers and Sales 
Office Directory (starts yellow section 
of each volume) lists more than 3,000 
manufacturers of electronic 
components, materials, instruments, 
assemblies, systems, and key 
services. Provided are complete 
addresses, phone numbers, sales 
managers' names, names of 
application engineers, TWX numbers 
where applicable, selected 
distributors. Bold face listings 
indicate that manufacturers have 
provided catalog data in the white 
pages and that sales offices 
are listed. 

The Distributor Directory (yellow 
section, page 1594, with black edge 
marking) lists more than 1,000 
electronic distributors and branch 
locations, alphabetically by 
distributor'S name, geographically 
by state and city. 

For complete catalog information on any product, refer to the Product Index and 
Directory (green section, page 9, all volumes) which provides a complete listing of 
all the manufacturers who supply a particular product. Those manufacturers listed in 
bold face with page and volume number references have provided catalog data on 
this product in the catalog section (white pages) where you can find the information 
you need. References to Volume 4 indicate the Volume 4 you received in January 
and which should be retained to complete your 4-volume set of EEM. 

Need additional information in a hurry? 
Two special telephone services are being maintained for EEM users to provide extra 
information you need. If you need to determine a local source of supply, just D.I.A.L. EEM. 
This toll-free service (Distributor Information And Listings), provides you with the name 
of a sales office or distributor in your area who can provide a needed product. 
For up-to-the-minute listings of manufacturers who provide certain IC functions, call the 
IC UPDATE HOTLINE. Listings of IC functions are updated daily by manufacturers 
throughout the country. For information in a hurry, just D.I.A.L. EEM - call toll-free 
800-645-9200. (in N. Y. State call collect (516) 294-0990). Or call The IC UPDATE 
HOTLINE, Dial toll-free 800-645-9201. 

Need additional assistance? 
Contact the EEM editorial staff, at United Technical Publications, Inc., 645 Stewart Avenue, 
GC!rden City, N. Y. 11530, or phone (516) 248-9700. 
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The Metrisite Angular Position 
Transducer from Brush. 

• A change in 
angular position 
here 

gives a 
proportional 
voltage output 

0.20 

Itt 0.18 
a: 
~ 0.16 

~ 0.14 

~ 0.12 

;; 0.10 
c 
~ 0.06 

~ 0.06 

50.04 
0 

0.02 

L..-____ • here. 0 

This direct position sensing transducer is the most 
perfect combination of ideal transducer character
istics you can buy. It gives you extreme resolution. 
It will measure one ten-millionth of an inch with 
ease. And its minute operating force gives you an 
absolute minimum of bearing friction. The reactive 

SpeCifications 
Models: Specifications 
31-38-05 Model TA34 
31-38-10 

Displacement ±20° 
Repeatibility .01% Displacement 
Linearity 0.1% ±10° 
Scale factor 0.28 volts/degree Repeatability 
Impedance Linearity 

input 60 + j 310 ohms 
@ 20KHz Impedance 

output 320 + j 1370 ohms input 
@ 20KHz output 

Load 10 K or higher 
@ 20KHz Load 

Restoring Restoring 
forces < 7 x 10-' oz in 
Dimensions 05: 13\6/1 wide %/1 high forces 

1%" long Dimensions 
10: 13\6" wide HiI"high Weight 2}{/' long 

Weight 05: % oz 
10: 2 oz 

/' 
/' • Low Torque 

/' (practically zero) 
./ 

/' • Excellent linearity 

V • No contacts 
./' • Extremely stable 

" • Low price 
5 10 15 20 25 30 35 40 

D-C SUPPLY VOLTAGE 

force is almost negligible at a fraction of a milli
gram. You also get true linearity with a proven ac
curacy of 1/10%. Electrical output is high - up to 
100 volts without amplification. Whatever shape or 
size you need, the rugged Metrisite will meet your 
needs. 

±40° 

.01% 

0.1% ±10° 

250 + j 140 ohms 
930 + j 550 ohms 

10K (at 40°) 

<6x10-" ozin 

3/1 X 2%/1 x1 Yo" 
200z 

SpeCifications 
Type 19 

Displacement 

Repeatibility 

Linearity 

Scale factor 

Impedance 
input 
output 

Restoring 
forces 

Dimensions 

Weight 

±45° 

.01% 

>1% 

0.013 volts/degree 

300 + j 4300 ohms 
11 + j 29 

< .04 dyne cm/degree 

2%"x2%"x1J4" 

5~ oz 

Custom designs on request. 

You can also buy the Metripak, consisting of the 
Metrisite and its associated electronic apparatus. 

POWER 
SUPPLY OSCILLATOR 

,------, 
I 
I 
I 

I 
I 
I 

/--------' 
METRISITEO 

3 

OEMODULATOR OUTPUT 

4 

BRUSH INSTRUMENTS 

FOR CURRENT SOURCE DATA CALL TOLL-FREE 800·645·9200 
ON N. Y. STATE CAll COLLECT (516) 294-0990) -} GOULD 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2 0 1177 
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VARIABLE RELUCTANCE TRANSDUCERS 
MDXDN 

TORQUE. Since pioneering variable reluctance trans
ducer measurement in 1938, Moxon Inc./ SRC 
Division (Crescent Technology) has continually 
paced the industry by developing new trans
ducer types and systems. The expanded line 
presently includes a complete range of preci
sion sensors in the following types. ROTARY 
POSITION • LINEAR POSITION • VELOCITY • 

SRC transducers are currently used in the 
following programs: ATLAS, CENTAUR, SPARTAN, 
MINUTEMAN, C-5A, F-14, F-15, B-1, MBT-70 and 
SPACE SHUTTLE. 

fit most applications, SRC engineers have the 
know-how to develop custom systems for spe
cial requirements. 

To find the right transducer system for your 
application, simply contact the factory giving 
specs. and qtys. Drawings and price quotations 
will be supplied in return. 

In addition to the transducer line, SRC pro
ducers a complete line of complimentary elec
tronic components. While the standard systems 

PRECISION LINEAR 
TRANSDUCERS 

The SRC DC-DC Linear Variable Differential Transformer type 
(LVDn Transducer, Models 1104 and 1110 have the advantage of 
DC voltage operation with the accuracy of devices that are more 
expensive and which require more support circuits and equipment. 

A regulated DC Power Supply is all that this instrument needs to 
operate, along with a method of reading, recording, or otherwise 
using its output. Output power is sufficient to operate meters, ana· 
log to digital converters, recorders and many other instruments or 
control circuits. 

Thesa instruments have become increasingly popular as direct 
replacements of potentiometers. The advantages are great, such 
as, infinite resolution, sealed electronics, high speed response and 
no friction (by use of an isolated core) or electrical wearing parts 
(brushes or slip rings) which means the transducer life will far 
exceed the associated mechanical hardware. 

SYSTEM BLOCK DIAGRAM SHOWING INTERNAL .ELECTRONICS 

SPECIFICATIONS 

ELECTRICAL 
Excitation 
Sensitivity, at 

Full Stroke into a 
500 K ohm load 

Linearity 
Ripple 
Output Impedance 
Insulation Resistance 
Dielectric Strength 
Shielding 
Temperature Coefficient 

MODEL 1104 
MODEL 1105" 
24 VDC Regulated 
±5.000 VDC ±1.0% I 

MODEL 1110 
MODEL 1111" 
6 VDC Regulated 
±.400 VDC ±1.0% 

0.25% of Full Range (.1 % Optional') 
50 mv RMS I 4 mv RMS 
Less than 4 K ohms I Less than 1 K ohms 
50 Megohms @ 50 VDC 100 Megohms @ 50 VDC 
100 VAC, RMS, 60 Hz for 60 Seconds 
Electromagnetic and Electrostatic 
.02% per of '1 .01% per of 

.. 0 . Repeatability 0.01 *' 
'The 1105 and 1111 have.1 % linearity. All other specs remain as shown. 

MECHANICAL 
Construction Corrosion Resistant Steel - .75 Inch Diameter 
Lead Wires 26 AWG, Teflon, 12 Inches Long 
Probe Extension %, I nch Diameter with a 2·56 Threaded End 

ENVIRONMENTAL 
Operating Temperature -20°F to +2500 F 
Storage Temperature - 65°F to + 250°F 

PRICE 

Housing Input .. Additional 
Stroke Length Current mao 1·5 6-10 for 1105 

(Inches) (Inches) 1104 1110 Quan. Quan. and 1111 
-1 ±0.050 3.00 45 40 $107.00 $ 94.00 + $25.00 
-2 ±0.100 3.00 35 40 $114.00 $105.00 + $29.00 
-3 ±0.250 3.50 30 35 $146.00 $127.00 + $33.00 
-4 ±0.500 4.25 25 35 $169.00 $145.00 + $38.00 
-5 ±1.000 5.00 25 30 $180.00 $158.00 + $42.00 
-6 . ±2.000 9.00 25 30 $209.00 $182.00 + $46.00 
-7 ±3.000 14.00 25 25 $239.00 $212.00 + $50.00 

TORQUE 
TRANSDUCERS 

SRC Torque Transducers are preCISion electronic torque measur
ing instruments for making static and dynamic measurements. They 
employ a linear variable reluctance principle to provide an AC or 
DC output signal proportional to the amount of torque applied. 

The DC versions contain an integral electronic package. A nom· 
inal 24 volt DC excitation voltage generates an output of 0-5 VDC 
proportional to the torque applied. For high temperature require
ments an AC Transducer with a SRC Model 150lT Signal Conditioner 
can be used to obtain a DC output. 

FEATURES 
NO SLIP RINGS NOISE OR WEAR. INFINITE LIFE. INFINITE RESOLU· 
TI ON • COM PA'CT • ~ASY TO USE 

TYPICAL APPLICATIONS 
Automotive, process control, earth moving, oil drilling, nuclear reac· 
tors, farm equipment and manufacturing, aircraft, shipboard, chemical, 
baking etc. industries. 

PHYSICAL CHARACTERISTICS 
TORQUE RANGE: 10 to 100,000 inch·.lbs. 
OVERLOAD RANGE: 200% of full scale. 
TEMPERATURE RANGE: -65° F to 200°F. 
SPEED: 0 to 6000 RPM STD; optional to 25,000 RPM. 

ELECTRICAL DC AC 
Excitation 22·34 VDC unregulated 5 Vrms 400 to 1,000 Hz 
Sensitivity 5 VDC ±10 mV full 15 to 20 mV IV full 

range range 
Ripple Less than 20 mV N/A 
Linearity 0.25% half-range, 0.75% full range 
Hysteresis Less than 0.25% 
Repeatability Better than 0.15% 
Resolution Infinite 
Output Impedance Less than 100 ohms 
Thermal Sensitivity Shift Less than 0.02%/F 
Shielding Electromagnetic 

STANDARD SIZES AVAILABLE 
TORQUE IN AC·AC DC·DC 

INCH POUNDS MODEL 1202 MODEL 1203 
10, 50, 100, 300 $ 860 $1,200 
500, 1000, 3000 940 1,290 

5,000, 10,000, 20,000 1,220 1,490 
50,000, 100,000 1,450 ' 1,750 

MOXON INC. / SRC DIVISION • 2222 Michelson Drive • Irvine, California 92664 • (714) 833-2000 • (213) 623-1892 

Vol.2·1178 CATALOG PAGES: (Vol.1-301 to 1·972) (VoI.2·301 to 2·1196) (\101.3·301 to 3·1420) eem/1973 
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Sensor.s-Wattmeter,Currenfand MaglJ.etig\\fi~ld~~;;\~\:\\. .. 
Thermoelectric· Devices .and EnergyConversio~·:\Mat'ri8,I$~~ 

WATTMETER 
TRANSDUCERS 

Halltron wattmeter Transducers, 
when used with a meter, indi
cate true power consumed in 
single or three-phase circuits. 
The isolated d.c. output, pro
portional to EI cos 0, or true 
power, can be used for monitoring or control purposes. Units have fast 
response needed for sinusoidal or chopped waveforms. Four of our 36 
standard models for power and industrial requirements are listed. 

(Volts) (Ampere) (Millivolts) 
MODEL APPLICATION VOLTAGE CURRENT OUTPUT 

PC-51 1¢ 2 Wire 120 5 50 @ .5KW 
PC-54-3 3(p 3 Wire 440 5 100@ 4KW 
PC-C2 1¢ 2 Wire 240 100 50 @ 20KW 
PC-C4-3 3¢ 3 Wire 440 100 100@80KW 

Stock Amplifier Units are available to provide high level d.c. output. 
Wattmeter transducers can be tailored to meet speCial customer re
quirements. 

HALL TRON d.c. to Kilohertz CURRENT TRANSDUCERS 

These Halltron Current Transducers provide flat d.c. to 5 Ki lohertz 
response and require no electrical connection to the circuit being 
monitored. The circuit isolation makes many measuring and control 
applications simple, especially where conductors are at high voltage 
with respect to measuring or control circuits. 

Models with better than 1 % linearity and temperature effects less 
than 1 % are stock items in current ranges to 2000 Amperes. Special 
units for higher currents or split-core configuration can be supplied 
fot specific requirements. Auxiliary amplifier-power supply units arEl 
available to provide 10 volt output when desired instead of 50 milli
volt. output of transducer alone. 

WIDEBAND d.c. to Megahertz 
CURRENT SENSORS 

GT Series Current Transducers introduce neg
ligible circuit interaction nd require no phys
ical or electrical connection to circuit being 
measured. An output voltage is provided which 
is directly proportional to the instantaneous 
current flow through the window. The flat d.c. 
to Megahertz frequency response together 
with the less - than - 1 - microsecond - risetime 
makes the units ideally suited for monitoring, 
control, or analysis of d.c., steady-state or 
transient currents. 

MODEL 

CT-7W 
CT-100W 
CT-200W 
CT-600W 
CT-1000W 

eem/1973 

PEAK CURRENT 
AMPERES 

30 
100 
200 
600 

1000 

BIAS CURRENT 
MI LLiAMPERES 

100 
100 
100 
100 
100 

FULL SCALE 
OUTPUT 

MILLIVOLTS 

60 
60 

100 
60 
60 

THERMOELECTRIC DEVICES FOR 
COOLING AND TEMPERATURE CONTROL 

0.5.1. offers a variety of thermoelectric cooling units ranging from 
the TC Series, used in spot-cooling applications where up to 115 
degree Centigrade temperature depression is needed, to the TA Series 
which can remove up to 85 watts from chemical bath, electronic 
package, or enclosure. The controllable, reversible heat pumping 
properties of thermoelectric devices make them ideally suited for 
temperature control. 

MODEL 

TM-12 
TM-20 
TM-20M 
TC-44 
TC-1851 
TA-6F 

tlT DEG. C. 

65 
65 
65 
90 

115 
55* 

HEAT PUMP 
WATTS 

3 
20 
20 

6 
3 

85 

INPUT CURRENT 
AMPERES 

30 
30 
30 
30 
25 
30 

* Specified as cold plate temperature depression from ambient air temperature. 

HALLTRON, MAGNETIC FIELD SENSORS 

A wide variety of Hall effect probes for use in magnetic sensing or 
measuring applications are maintained in stock. Units feature high· 
linearity, low-noise, excellent stability and ruggedness . .physical 
size/device characteristic combinations permit optimum use of 0.5.1. 
sensors in critical applications. 

CONTROL 
CURRENT OUTPUT 

MILLI- IN 10 Kg. DIMENSIONS 
MODEL TYPE AMPERES MILLIVOLTS ItlCHES 

HP-325 Miniature 25 200 .187/.075/.015 
HP-330 Micro 25 150 .040/ .040/ .012 
HP-340 Gaussmeter 100 100 .280/.125/ .020 
HR-36 High-linearity 350 350 .500/.375/ .025 
HR-66 Low-cost 200 500 .200/.250/.028 
HR-72 High-sensitivity 100 700 .200/ .250/ .028 
HS-84 Low Temperature* 350 30,000 .500/.375/.015 

* The HS·84 is designed for high sensitivity at -196°C. 

ENERGY CONVERSION MATERIALS AND SENSORS 

High purity elements, optimized energy conversion materials and 
infrared sensors of the following types are available: 
• Indium Arsenide and Indium Antimonide for magnetic sensors 
and infrared filters. Bismuth Telluride alloys for thermoelectric 
COOling and power generation • Lead Telluride for high quality 
optical and infrared coatings. Model RS Radiation Sensors which , 
offer self-generating and wideband characteristics at low cost • 
Research grade Bismuth, Indium, Arsenic, Tellurium and Antimony. 

Vol.2·1179 
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Instrumentation to Measure All Electric Power Parameters 

Halltiplier (TM) Watt Transducers 

• Util ity Tested and Approved 
• Voltage or Current Outputs 
• Minimal Space Requirements 
• Calibrated Output 

Scientific Columbus can provide off-the-shelf delivery of Halitiplier™ 
transducers to measure all of your parameters. _ . volts, amps, watts, 
power factor, phase angle, and frequency_ We also offer voltage out
puts, especially calibrated to your requirements, or the popular con
stant current outputs of O-Ima, 1-5ma, 4-20ma or 10-50ma, which 
simplifies your own calibrating or scaling networks. 

WATT TRANSDUCERS (Calibration instructions, typical characteristic curves and application assistance are available on request). 

MlIllnlum .,. 
~!",inal 1I0mln.1 

Tlmperl- lccurac:rl 
A.C. C.llbr.t. ... , yene. ... " tur,U· 

liZi1.1 
OMfllut.t Output R~r::I' Dltlectrlc Full Voltllt Yllt,,1 '10111,1 '1011'1' Currlnt Cllff.nt Iffr.nl F.ct.- T_,If.IUrl flCtson hIISClI, IN. Com,lfIlnt Ioll}llll· IdJust· Exttm.IAnlplifler 

Sc.l. Inpllt •• np On,11I1I ~urtl ... Input Gnrlud lurdln (~n~. ..... bl,lleCI Acellr.c. (d.c.) Required (p.,II) (totl%l m ... mOft' ,.w"R, .. i,.d TlSt 

6512 500/1000 120/ 13S/270V 50% IVA SI10A 25OA/l Sec. 3VA 60 .0-1-.7 _ 00{+500 ±1% ±I% 1I0MV loon 100% <SMS NONE NONE NONE ISOOVRMS 
2000W 240V 

WTSCS SOOW 120V 0-13SV ISOV 2VA SA 250A/l Sec. 2VA 50-70 0-1-0 _20Cl/+600 ±l% ±O.5% SOMV 1000 100% <SMS ±ID% NONE NONE ISOOVRMS 
WTSCSAI SOOW 120V 0-13SV ISOV 2VA SA 250A!l Sec. 2VA S~70 0-1-0 -20'/+60' ±l% ±O.S% SOMV ?:50Kn <1% <400MS ~IIO% NONE NONE ISOOVRMS 
WTSCSA2 SIIOW 120V 0-13SV ISOV 2VA SA 250A/l Sec. 2VA S~70 0-1-0 _20°/+60° ±l% ±0.5% I MA ·O·lOKP. <1% <4I1OMS ±10% ±2% 8S·13SV/60HZ 2W ISIIOVRMS 
WTSCSA3 SOOW 120V 0·135V 150V 2VA SA 250A/l Sec. 2VA S~70 0-1·0 -20 i+600 ±1% ±O.S% I MA O·IOKf! <1% <400MS 0-110% ±2% 8S-135V/60HZ2W 1500VRMS 
WTSC5A4 SOOW 120V 8S-13SV ISOV 4VA SA 250A/l Sec. 2VA SO-70 0-1·0 _20°/+60° ±l% ±O.5% I MA 0·10K!! <1% <400 MS ±IO% :!::2% NONE ISOOVRMS 
WT5C5AS SOOW 120V 8S-135V lSOV 4VA SA 250A1I Sec. 2VA 50-70 0-1-0 _20°/+60° :!::I% :!::O.5% IMA O-IOK" <1% <400 MS 0-110% ±2% NONE 1500 VRMS 

WT3-IKS 10llOW 120V 0-13SV ISOV 2VA SA 250A1l Sec. 2VA S~70 0-1-0 _20°/+60° ±I% ±O.5% llIOMV loon uptolOO% <SMS ±10% NONE NONE lSOOVRMS 
WT3-IKSAI 10llOW 120V 0·13SV ISOV 2VA SA 2S0A/I Sec. 2VA SO-70 ~-I-O _20°/+60° ±I% ±O.5% 100 MV ?:501H2 <1% <400MS 0-110% NONE NONE ISOOVRMS 
WT3-IKSA2 10llOW 120V 0-13SV lSOV 2VA SA 2S0A/! Sec_, 2VA SO-70 0-1-0 -20'/+60' ±I% :!::0.5% I MA O-IOKn <1% <400MS :!::10% :!::2% 8S-13SV/60HZ 2W ISOOVMRS 
WT3-IKSA3 1000W 120V 0·13SV ISOV 2VA SA 250A/I Sec_' 2VA SO-70 0-1-0 _20°/+60° ±l% :!::0.5% I MA O-IOKn <1% <400 MS 0-110% ±2% 8S-13SV/60HZ2W ISIIOVRMS 
WT3-IKSA4 1000W 120V 8S-13SV ISOV 4VA SA . 25OA/I Sec. I 2VA 50-70 0-1-0 _20°/+60° ±I% :!::O.S% I MA O-IOKn <1% <400MS ±10% ±2% NONE ISOO VRMS 
WT3-IK5AS lOOOW 120V 8S-13SV ISOV 4VA SA 2SOA/I Sec_I 2VA SO-70 0-1-0 _20°/+60° ~I% +0.5% I MA O-IOKn <1% <400MS 0-110% +2% NONE ISIIOVRMS 

WTJ.IK5 1000/ 120V 0-13SV ISOV 3VA SA 2S0Ml Sec. 2VA S~70 0-1-0 _20°/+60° =1% ±O.S% 66.7/100 M lOon uplolOO% <SMS ±IO% NONE NONE ISOOVRMS 
2\; ISOOW 
WT3·1K5 1000/ 120V 0-13SV ISOV 3VA SA 250MI Sec. 2VA 5070 0-1-0 _20°/+60° ±I% ±O_S% 66_7/100 M ?:SOK!! <1% <400MS 0-110% NONE NONE ISIIOVRMS 
mAl ISIIOW 
WT3·!KS 1000/ 120V 0-13SV ISOV 3VA SA 250AIl Sec. 2VA SO-70 0-1-0 _20°/+60° ±l% ±O.S% 0_667/1 MA O·lOK!! <1% <400MS ±10% ±2% 8S-13SV /60HZ 2W lSOOVllMS 
2\;A2 ISIIOW 
WT3-IKS 1000/ 120V 0-13SV ISOV 3VA SA 250A/l Sec. 2VA 5070 0-1-0 _20°/+60° ±I% ±0.5% 0_667/1 MA O-IOK" <1% <400MS 0-110% ±2% 8S-13SV/60HZ2W 1500 VllMS 
mA3 ISOOW 
WT3-IKS 1000/ 120V 8S-13SV ISOV 4VA SA 250A/l Sec. 2VA S~70 0-1-0 _20°/+60° ±l% ±O.S% 0.667/1 MA a-10K!:! <1% <400MS ±IO% ±2% NONE lSOOVRMS 
2\;A4 ISIIOW 
WT3·IK5 1000/ 120V 85-135V 150V 4VA SA 250AIl Sec. 2VA SO·70 0·1-0 _20°/+60° =1% ±O.5% 0.667/1 MA 0·10 KG <1% <400MS 0·110% ±2% NONE 1500VRMS 
2112A5 ISIIOW 

I 
WT34-2KS ISOOW 120V 0-13SV i50V 2VA SA 250A!1 Sec. 2VA 5070 0-1-0 -20°f +60° ±l% ±0.5% ISOMV lOon uplolO~'% <SMS ±IO% NONE NONE ISOOVRMS 
WT34-2KSAI ISOOW 120V 0-13SV ISOV 2VA SA 250A/l Sec. 2VA 5070 0-1-0 _20°f +60° ±1% ±O.S% ISOMV ~50Kn <1% <411OM 0-110% NONE NONE ISIIOVRMS 
WT34-2KSA ISOOW 120V 0-13SV ISOV 2VA SA 250A/l Sec. 2VA S~70 0-1-0 _20°1 +60° ±1% ±O.S% I MA O-IOK" <1% <400Ml ±IO% ±2% 8S-135V/60HZ 2W 1500VRMS 
WT34-2KSA ISOOW 120V 0-13SV ISOV 2VA SA 2SOA/I Sec. 2VA 5070 0-1-0 _20°/+60° ±I% ±O.S% I filA O-IOK" <1% <411OM '0-110% ±2% 8S-13SV/60HZ2W 1500 VRMS 
WT34-2KSA< ISOOW 120V 8S-13SV ISOV 4VA SA 250A/I Sec. 2VA 5070 0-1-0 -200f +60° ±l% ±0.5%. I MA 0·10K(1 <1% <411OM ±ID% ±2% NONE ISIIOVRMS 
WT34-2KSA ISOOW 120V 8S-13SV ISOV 4VA SA 250A 1 Sec. 2VA 5070 0-1-0 20° ~600 ~I% -to_S% I MA O-IOK" <1% k4110M 0-10% +2% NON 1500 VRM 

VAR TRANSDUCERS 
-.-1n.1 

v.n· 
Vllt- N •• lul ... " MDlm_ Accllflle,1 :v..W 

Full 
III F ... Temp'rat"rl Llnllrlt, A.C. ZIrO 

Vr!:u\' 
hltII •• .. ". .p Cun.1It Ctlrt.t Cllrr.1It IIII.nCl Foetor T_,.rllur. Eff.ctlOft @2!1°C SCII • Olllp.tllad C .... p ..... 1 

a':r::" 
ClII.., ... '''JIIII· Elt.rnolAmpllfltr DI.I.clflc Sco', aln.1 'H' I ...... n l .. p.1 OWlrlull lurdln .Z Rln •• 1a" •• (OC) "'ccurlCY (%OIF.S.) (d.c.) _ ... ulrlll UIIIII) AllllllbllIIt m.nl hW.,a ... lr.d THI, 

VTSCS sao VARS 120V p-13SV 150V 2VA SA 250A/l Sec. O.SVA 60 0-1-0 _20°/+60' ±I% ±O.S% 50 MV 100 I! 100% <5MS ±IO% NONE NONE ISOQVRMS 
VTSeSAI 500 VARS 120V 0-13SV ISOV 2VA SA 250A/l Sec. 0_5 VA 60 0-1-0 _20°/+60' ±I% ±0.5% SO MV ~50Kn <1% <400 MS 010110% NONE NONE ISIIOVRMS 
VTSCSA2 500 VARS 120V p-13SV ISOV 2VA SA 250A/l Sec. O.SVA 60 0-1-0 _20°/+60° ±I% :!:0.5% I MA Oto 10 Kl! <1% <400MS ±IO% ±2% 8S-13SV/60 HZ 2W ISOOVRMS 
VTSCSA3 500 VAR 120V 0-13SV 150V 2VA SA 250Ail Sec. O_SVA 60 0-1·0 _200 J+600 ±I% :!::O.S% I MA o to 10 f(~! <1% <400 MS 010110% ±2% 8S-13SV/60 HZ 2W ISOOVRMS 
VTSCSA4 500 VARS 120V ~S-13SV 150V 4VA SA 250AIl Sec. O.SVA 60 0-1-0 _20°/+60' ±l% ",0.,% I MA o to 10 K 1! <1% <400 MS ±IO% ±Z% NONE ISOOVRMS 
VTSCSAS 500 VARS 120V ~S-13SV 150V 4VA SA 250All Sec. O.SVA 60 0-1-0 _20°/+60' ±I% ±0.5% I MA Oto 10 Kn <1% <400 MS 010110% ±2% NONE 15110VRMS 

VT3·IKS 1000 VARS 120V ~-13SV ISOV 2VA SA 250All Sec. 0_5 VA 60 0-1-0 _20°/+60° ±I% ±0.5% 100MV 100H uptoIOO% <SMS ±IO% NONE NONE ISOOVRMS 
VT3-IKSAI 1000 VARS 120V P-13SV ISOV 2VA SA 250AIl Sec. O.SVA 60 0·1-0 _20°/+60° ±I% ±O.S% 100 MV 250K!! <1% <400 MS 010110% NONE NONE ISOOVRMS 
VT3-IKSA2 1000 VARS 120V p.13SV ISOV 2VA SA 250A/l Sec. O.SVA 60 0-1-0 _20°/+60° ±1% ±0.5% I MA Oto.l0 K1l <1% <400 MS ±IO% ±2% 8S-13SV/60 HZ 2W 15110VRMS 
VT3-IK5A3 1000 VARS 120V -13SV lSOV 2VA SA 25OA/I Sec. 0.5 VA 60 0-1-0 _20°/+60° ",1% ±O_S% I MA Oto 10K I! <1% <400 MS Oto 110% ±2% B5-135V/60 HZ 2W ISOOVRMS 
VT3-IKSA4 1000 VARS 120V S-13SV ISOV 4VA SA 250Al! Sec. 0.5 VA 60 0·1·0 _20°/+60° ±1% ±O.S% I MA o to 10 K!! <1% <400 MS ±lO% ±2% NONE ISOOVRMS 
VT3-IK5A5 I000VARS 120V 5-135V I~V 4VA SA 250A!1 Sec. O.SVA 60 0-1-0 _20°/+60° ±l% ±0.5% I MA 01010 K~! <1% <400MS 010110% ±2% NONE ISIIOVRMS 

VT34·2KS ISOO VARS 120V 135V lSOV 2VA SA 25{JA/I Sec. 0.5 VA 60 0-1-0 _20°/+60° ±1%. ±0.5% ISO MV 100 !! uptolOO% <5MS ±IO% NONE NONE ISOOVRMS 
VT34-2KSAI 1500 VARS 120V -mv 150V 2VA SA 250Ail Sec. O_SVA 60 0-1-0 _20°/+60' ±I% ±O.S% 1,50 MV 2::50 K r. <1% <400 MS Oto110% NONE NONE ISOOVRMS 
VT34-2KSA2 1500 VARS 120V 13SV 150V 2VA SA . 250A/1 Sec. 0.5 VA 60 0-1-0 _20'/+60° ±I% ±05% I MA 01010 K {! <1% <400 MS ±IO% :!:2% 8S-13SV/60 HZ 2W 1500VRMS 
VT34-2KSA3 1500 VARS 120V -13SV 150V 2VA SA 250MI Sec. 0.5VA 60 0-1-0 _20°/+60° ",1% :!:0.5% I MA 01010 KI! <1% <400 MS 010110% ±2% BS·13SV/60 HZ 2W 1500VRMS 
VT43-2KSA4 .1500 VARS 120V S-13SV ISOV 4VA SA 250A/l Sec. O.SVA 60 0-1-0 _20°/+60' ±l% :!:0.5% I MA Oto 10 K n <1% <400MS ±10% ±2% NONE ISOOVRM 
VT34-2KSAS 1500 VARS 120V S-135V lSOV 4VA SA 250A1I Sec. 0.5 VA 60 0-1-0 -20'/ 50' ~I% ~O.S% I MA 010 10K!! <1% <400MS 010110% ~2% NONE ISOOVRM 

CURRENT AND VOLTAGE TRANSDUCERS 
FilII ..... In.1 lurll .. 

MllimllmTem,.ra· 

~if 
DulJullt 

:::-:1 1""'Ilrllu" luroEHKtlI" Full$cale OutpulL"d .... C. a-:r:l • CIII'flllI .. DltllClrlt 
SCII. V.I .... Onl'l_ @12D. al"p{-C) Accllrlc, fD.C.) al .. lr.d C.mplnlnt AlljUlbn.nt Tilt 

CT·SIO 5. 250A/i Sec. I" SO-70 20'/+60° -+l%ofF.S. ±0.5% 10volls IKn 48% <Sms NONE 1500 rms 
CT-51OA2 S. - 250A/l Sec. I" SO-70' _20'/+60° +-1%ofF.S. ±0.5% 1m. Oto 10K n <1% <400 ms ±IO% 1500rms 
CT-SlOAJ S. - 250A/l Sec. I •• 50-10 . -20'/+60' f l%ofF.S. ±O.S% 3m. 01010 K n <1% <400ms ±10% 1500vrms 
VT-110 i50v 120. 180 v 4 .. 5070 _20°/+60° +1% :!:0.5% 10 volts I Kn 4B% <5ms NONE 1500vrms 
VT-IIOA2 IS0v 120, 180 v 2.5 va S~70 _20°1+60° '1% ±O.5% 1m. 01010 K 0 <1% <400ms :ilO% 1500vrms 
VT-110A3 150. 120, 180 v 2.5 va SO·70 _20°/+60° -·1% +0.5% 3m. 010 10K 0 <1% <400 ms +10% 1500 vrmS 

SCIENTIFIC COLUMBUS 
THE POWER INSTRUMENTATION PEOPLE 

A UNIT OF ESTERLINE CORPORATION 

SCIENTIFIC COLUMBUS. 1035 WEST THIRD AVIONUE, COLUMBUS, OHIO 43212 TELEPHONE 614-294-5671 

Vol.2-1180 CATALOG PAGES: (Vol.1-301 to 1-972) (Vol.20301 to 2-1196) (Vol.3-301 to 3-1420) eem/1973 



Flat·faced, mono-accelerator CRT's intended 
primarily for use in inexpensive oscilloscopes, 
read·outs, and monitors for industrial and medical 
instrumentation. 

Amperex CRT's are ruggedly constructed and are 
designed to be mounted in any position; thus they 
are suitable for use in portable and mobile instru
ments as well as in fixed equipment. Special low
wattage heaters are available in most types to reduce 
power consumption of portable equipment_ 

These are electrostatic deflection tubes, electro-

SEC. 5700 0 TUBES & PARTS (lNCL. SHIELDS) 

statically focussed and with symmetrical X and Y 
deflection plates. Orthogonality between X and Y 
plates is 90· ± 1 • _ Deflection linearity from 25% to 
75% of full deflection is better than 1 %. 

No external astigmatism control is needed for 
equipment in which these CRT's are used; initial 
adjustment at the time of manufacture is all that is 
required if mean X and Y plate potentials are cor
rectly set. 

Each tube is supplied with an Amperex 55566 
14-pin socket. 

PHOSPHOR CHARACTERISTICS 

jlMPEREX 
PHOSPHOR SUFFIX COLOR PERSISTENCE 

P31 GH green medium short 

P7 GM yellow-green long 

P2 GP blue-green medium short 

D7 SERIES 

AMPERE~e~t~!:;~i~~.1 !~~e~~~:2RATION! A~ ~~~!tll 
Slatersville, Rhode Island 02876 d h h 

Telephone: 401-762-3800 TWX: 710-382-6332 N thA - Ph'l' SoEI1 tt ro~gc tCo' , or menean I IpS ee rome omponen rporatlOn 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2 0 1181 
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Individual catalogs for any of the six Applications Areas 
listed on facing page, or sets of catalogs In any combination 
may be obtained from Amperex Electronic Corporation, 
Hicksville Division, Hicksville, New York 11802 

In 
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COMMUNICATION 
COMPONENTS 

MICROWAVE 
DEVICES 

INDUSTRIAL 
POWER COMPONENTS 

INSTRUMENTATION 
COMPONENTS 

SCIENTIFIC 
AND RESEARCH 
PRODUCTS 

COMPUTER 
COMPONENTS 

SEC. 5700 • TUBES & PARTS (lNCL SHIELDS) 

RF POWER TRANSISTORS 
UHF RF POWER SEMICONDUCTOR MODULES 
SMALL TRANSMITTING TUBES 
LARGE TRANSMITTING TUBES 
TV TETRODE CAVITIES 
VARIABLE VACUUM CAPACITORS (See Pages 344,345) 
RF CIRCULATORS 
HIGH FREQUENCY SMA-TYPE CONNECTORS 

RADAR TUBES: 
Transmitter Magnetrons 
Receiver Klystrons 
Modulator Switch Tubes 

UHF TV KLYSTRONS 
MICROWAVE DIODES: 

Gunn Effect 
Silicon Impatt 
Tuning Varactors 
Schottky Barriers 

MICROWAVE IC ASSEMBLIES 

INDUSTRIAL MAGNETRONS 
RF POWER TUBES: 

Radiation, Water, Air-Cooled Triodes 
RECTIFIERS: 

Solid State, Gas and Vacuum Tubes 
THYRATRONS and SCR's 
IGNITRONS and IGNISTORS 

TEMP-COMPENSATED CRYSTAL OSCILLATORS 
PREMIUM QUALITY TUBES 

PHOTOMULTIPLIER TUBES 
RADIATION COUNTER TUBES 
CHANNEL ELECTRON MULTIPLIERS 
COAXIAL THERMOCOUPLE AND HEATER WIRE 
SEMICONDUCTOR RADIATION DETECTORS 
X-RAY TUBES 
X-RAY COMPONENTS· 

REED SWITCHES 
TRIGGER TUBES 

Six separate catalogs, each designed to simplify component-searches within the 
six Applications Areas listed above are available upon request. Each of the six 
market-oriented catalogs contains condensedspecifications for all of the product 
lines available for that specific market from the Amperex Hicksville Division. You 
may request individual catalogs for anyone of the six different applications areas or 
sets of catalogs in any combination, from one market to all six. 

AMPEREX ELECTRONIC CORPORATION 
Hicksville Division Alnperell 

230 Duffy Avenue, Hicksville, New York 11802 TOMORROW'S THINKING IN TODAY'S PRODUCTS 

Telephone: 516-931-6200 TWX: 516-433-9045 Sold through 
North American Philips Electronic Component Corporation 

eem/1973 See YELLOW SECTION for Local Sales and Distributors' Offices Vol.2·1183 



electronic engineers master 

1973-74 

53 product 
sections 
in 4 volumes 
Vol.1 

Vol.2 

Vol.3 

TEST INSTRUMENTS 
EQUIPMENT & SYSTEMS 

ACTIVE COMPONENTS 
CIRCUIT ASSEMBLIES I FILTERS 
CONTROLS & DRIVES 

PASSIVE COMPONENTS 
MATERIALS I HARDWARE 

Vol.4 COMBINES PRODUCT CATEGORIES 
INCLUDED IN VOLS. 1, 2, AND 3 

eem - Electronic Engineers Master saves you 
engineering,. specifying and purchasing time. 
Manufacturers' catalogs are grouped under 
easy-to-remember headings. 

The 53 Product Sections categorize related 
electronic components, equipment, materials, 
instruments and systems, and fabrication 
services, enabling you to quickly compare and 
evaluate similar items. 

To find a specific manufacturer's catalog pages 
refer to the Index of Manufacturers which 
appears in two places in this volume, at the 
beginning of the green section and at the be
ginning of the white section. 

UNITED TECHNICAL PUBLICATIONS, INC. 
Division of Cox Broadcasting Corporation • 645 Stewart Avenue, Garden City, New York 11530 • (516) 248-9700 



DETECTING, MEASURING, CONTROLLING, FUNCTIONING of LIGHT or by LIGHT .... HAMAMATSU 
supplies the tube that supplies the solution. 

II 

I 

eem/1973 

" ......• ~ ..........• ' .. "'. 

I i 
I ' 

I, 

PHOTOMULTIPLIER TUBES 
100 Head-On and 100 Side-On varieties in 1/2",3/4",1-1/8",1-1/2",2" and 3" in diameter size and 
4,9,10,11 and 12 mUltiplying stages-spectral response from 1600 to 12000A-Sb-Cs, Cs-Te, Ag-O-Cs, 
GaAs (Cs), Bialkali and Multialkali photocathodes- UV-glass, Fused-Quartz and Borosilicate-glass 
window materials, Tubes cover physical, chemical and industrial applications such as spectroscopy 
from infrared to ultraviolet regions, mass analysis, photon counting, scintillation counting and spec
trometry, chemiluminescence measurement of pollutants, and Laser field applications. Special photo
multiplier tubes can be tailored to your specifications. 

ELECTRON MULTIPLIER TUBES 
5 types available, including 16 and 20 multiplying stage types. Tubes feature interchangeable first 
dynode, enabling easy replacement when damaged by particle bombardment. Cover fully applications 
for detection of electron charged particles, ultraviolet I ight and soft X-rays. 

PHOTOTUBES 
VACUUM and GAS-FILLED types available. Selection from 50 VACUUM and 20 GAS-FILLED types. 
Various dimensions and spectral response to meet a wide range of precise applications. UVtron® - a 
solar blind gas diode, normally used as flame detector in furnace control, fire alarm systems, and fog 
detectors. Spectral response, 1600 to 2900A. 

PICKUP TUBES AND MEMORY TUBES 
4 IMAGE DISSECTOR TUBES for observation of high speed movement, O.CR. sensors in computers,- 2 
IMAGE MEMORY TUBES for optical information storage and retrieval systems, space applications- 2 
MEMORY TUBES for scan convertors,-4 INFRARED VIDICONS for noctvision, observation and measure
ment of temperature over 200°C, observation of dislocation, laser patterns and hydrogen flame-4 
X-RAY VIDICONS for observation of X-ray images, non-destructive inspection X-ray diffraction- And, 
ULTRA-STATIC VIDICON for TV cameras and ELECTRO-STATIC VIDICON for industrial TV cameras. 
VISIBLE VIDICON is a performance proven HTV unit widely used with CCTV cameras, Color TV film 
pickups, Data transmission, and TV telephones. 11 vidicons and 3 Si Vidicons are available in four 
different diameter sizes. 
HOLLOW CATHODE LAMPS 
For exact applications in atom ic absorption spectrometry, available in 42 single cathode element types 
and 5 double cathode element types. Intensive luminosity, superior linearity, a plus long service life 
are a few of the proven advantages of Hamamatsu Hollow Cathode Lamps. 

DEUTERIUM LAMPS 
9 types available. Emission spectrum, 1600 to 4000A. Features excellent stability of radiant energy 
and competitive life time. 

PHOTOCONDUCTIVE CELLS 
Each cell represents the highest possible standard of technical know-how. Cds, Cd (S, Se), CdSe cells, 
Lamp-photocells, LED-photocells, LED-SPD Coupling element, and PbS cells ...... these essential elements 
of modern machinery and equipment are recommended whenever measuring,controlling,detecting and 
functioning by "Light" is better. 
SILICON PHOTOCELLS 
Five .types of diffused junction Si cells are available. All feature high quantum efficiency and low drift. 
and are ideally suited for use in card readers, ALC cameras, light switches and in scores of other creative 
applications. 

VIDEO EQUIPMENT 
Where non-contact measurement of static or dynamic objects with simultaneous high speed response 
is a "must'; Hamamatsu Video Equipment is an ideal choice. VIDEO ANALYZER, X-Y ANALYZER, HIGH 
SPEED X-Y TR-+'CKER, AREA ANALYZER, IRISCORDER, INFRARED TV CAMERA and STORECT VISION. 

VIDEO DATA CODER 
Simultaneously recording of various data related to visual observation and synchronized with the video 
signal. Both data and display are perfectly recorded on a single VTR Tape. Popular type VTR's and 
standard Tape can be used. Unit largely facilitates complex analysis and measurement in medical and 
industrial research applications. With two video data coder units, can be transmitted or received over 
up to 16 channels simultaneously with the video signal using one coaxial cable. 
WRITE FOR COMPLETE TECHNICAL INFORMATION ON INDIVIDUAL PHOTOSENSITIVE DEVICES AND 
OPTO-ELECTRONIC EQUIPMENTS. 

See YELLOW SECTION for Local Sales and Distributors' Offices 
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The INTER· TECHNICAL Group, Inc. P. O. BOX 23 
IRVINGTON', N.Y. 10533 

TEL: (914) 591·8822 
TWX: 710·564·0802 u.s. AGENCY FOR THORN RADIO VALVES & TUBES LTD. 

I 
I 

high quality 
·MONITOR TUBES I RADAR TUBES I 
INSTRUMENT TUBES SEE OUR AD ON Yop·1018 . 

SEVENTEEN DIFFERENT PHOSPHORS / INTERNAL & EXTERNAL GRATICULES / FLASHOVER PROTECTION / IMPLOSION PROTECTION (5 Different Constructions) 

Accessories offered for Brimar cathode ray tubes include sockets, con· 
nectors, yokes, focusing coils and twist coils. Substantial savings can be 
offered when Magnetic Shields and Tubes are purchased as assemblies. 

MONITOR TUBES 
.,:.~ ~." .? > 

Short overall length (I2·inch) / Rectangular 3.9 x 3.15 inch display (10 x 
8 em.) / Spiral p.d.a. for bright trace / Internal graticule available / Good 
price / Performance specification / For general purpose oscilloscopes 
and electro·medical equipment / Shown above with TELFORM shield. 

Substantial savings can be offered when TELCON SHIELDS and TUBES are 
purchased as assemblies. Also see shields described in EEM VoI.3.1018. 

Thorn Radio Valves and Tubes limited is one of Britain's largest manufac· 
turers of industrial cathode ray tubes. Examine a BRIMAR catalog and you 
will find about the widest range of tubes, one of which is likely to be a 
perfp.ct fit for your requirement. But if you have something unusual in 
mind it is probable that BRIMAR can make it. 

Selected 
Types Application and Oescription 

FLYING·SPOT SCANNER TUBES 

Q8·1DOAA Magnetic focus. Educational EVR video reproducers 

Q13·200GS Electrostatic focus. Document readers or telecine 
EHT connection by CTa socket 

SMALL ELECTROSTATIC OISPLAY TUBES 

03·130 General purpose indicating device 
07·200 Indicators. Oscilloscopes. CCTV. Alpha·riumerical 

readout 

INSTRUMENT TUBES - SINGLE GUN 

010·210' Battery oscilloscopes. Heater llV, 68mA. 
Mesh p.d.a. Aluminized 

013·47 Medium bandwidth. For transistor scan circuits. 
Spiral p.d.a. 

013·51 High bandwidth. Mesh p.d.a. Transistor scan. 
Aluminized screen 

013·600 General purpose. Short length. large screen area. 

014·170 General purpose. Short length. 
014·180 Medium bandwidth for transistor scan circuits 
014·200 High bandwidth. Mesh p.d.a. Ultra square face. 
014·210 75 MHz for very high writing' speed. 

Aluminized mesh p.d.a. 

016·100 X·Y plotter. Square faced tube 

RAOAR TUBES 

F17·10 Small boat radar. American type (7AB) 
F27·100 General marine use. American equivalent (lOW) 
F28·130 Rimguard III 'push·through' protection. 

Private yacht radar 
F31·10 General marine use 
F31-14 Rimband protected. Private yacht transportable 

radar 
F41·12 Major radars for ships, port, and aircraft control 

OISPLAY ANO PICTURE MONITOR TUBES 

M17·10 Medical waveform display. Television camera 
viewfinder 

M21·13 Medical waveform data display. Industrial monitors 

M31·100 Alpha numerical or graphical; computer read·out 
Bonded face·plate 

M36·141 Television studio monitor (8im 14 BAP) 

M36·142 Television studio monitor. Protected version of 
M36·141. Bonded face·plate (Sim 14 BOP) 

M38·100 Industrial monitors. Data displays. Rimguard III 

M38·140 Industrial monitor. Data display. . 
.High voltage electrostatic .focus. AlumiRlzed 

M44·120 Data displays. Ind. picture monitors. Squared·off 
screen. Rimguard III 

M61·120 Industrial monitors. Data displays. Squared up 
screen. Rimguard III. 

NEW LONG PERSISTENCE GV PHOSPHOR 
FOR MEDICAL INSTRUMENTATION 

Face 
Shape 
& Oia. 
(Min.) 

4. 

5. 

5. 

5. 
5'12. 
5'12. 
5'12. 
5'12. 

5'12 • 

Useful 
Min. 

Screen 
Area 
(inch) 

1.1 
2x1.6 

2.8x2 

4x2.4 

4x2.4 

4x3.1 
4x3.1 
4x3.1 

4x3.1 

4x3.1 

4x4 

Oell. Angle 

7. 50 10. 50 

11. 90 

12 • 40 

12. 110 

16 • 50 

7 • 70 

8'12. 90 

12. 70 

14. 70 

14. 70 

15. 90 

15 • 11~ 

17. 110 

24. 110 

Improves display qualities - Information visible 1 to 10 seconds. 
Initial flash and trace colors similar, eases eye fatigue. More resistant 
to burn damage than other long persistence screens. Reduces replace· 
ment cost where tubes must display same unmodulated base lines 
and other display for long intervals. 

eem/1973 CATALOG PAGES: (VoJ.1·301 to 1·972) (V01.2·301 to 2·1196) (V01.3·301 to 3·1420) Vol.2·1187 
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PERFECTION MICA COMPANY 
MAIN OFFICE & PLANT 

740 THOMAS DRIVE. BENSENVILLE. ILL. 60106 (312) 766·7800 twx (910) 256-4815 
FOR CURRENT .SOURCE DATA CALL TOLL·FREE aDlJ.645.9200 (IN N. Y. STATE CALL COLLECT (516) 294-11190) 

Co-Netic Precision 
Magnetic 
Shields for 
Photomultiplier 
Tubes 
Co·Netic shields are not significantly affected 
by shock or vibration. They have minimal reo 
tentivity and do not require periodic reo 
annealing. When grounded, they effectively 
shield from electrostatic as well as magnetic 
fields over a wide range of intensity. 
Shields can be custom engineered to your 
specifications and desired quantities. 

The largest line available 
Covers over 90% of currently manufactured PM Tubes 

SHIELDED DIMENSIONS 1 
~~h~rt~N~o.~r.D~n=w~lq=r~A~~~B~~~C~-'Dr-r-~E~·'-·F'-~G.,rNU.M~H=i 

D6P25 1 % 2lh 
07P13V1 2 ~ 1% ,,,. lh 1/4 
10P25 1 1 2lh 
10P40 1 1 4 
llP42X18 5 11A1 41/4 1% 
12P31V1 2 11/4 31A1 
12P351 11/4 3lh 
12P45 1 11/4 4lh 
13P23V1 2 1% 2% 
13P28V1 2 1% 2'''. 
13P32V1 2 1% 31/4 
13P52V1 2 1% 51/4 
15P27 1 1lh 2~ 
15P40 1 1lh 4 
15P50 1 1lh 5 
17P30 1 1~ 3 
17P33V1 2 W4 3% 
17P45 1 W4 4lh 
17P53V1 4. 1~ 5% 
2OP50 1 2 5 
21P45V1 3 2,,_ 4lh 
21P55V13 2,,_ 5lh 
22P4O 1 21/4 4 

, 22p5O 1 21/4 5 
22P60 1 21/4 6 
22P70 1 21/4 7 
23P55X32 6 2% 5~_ 3~ 3% 'U_ 1lh 

a 

d 
a 

a 
a 
a 
a 

a 

b 

c 
c 

3 

I 
B 

I 
I-A-I 

g~U~~ ~ ~~ g¥: ~t gl/4 1~ ~IAI B 
23P101X57 6 2% 101A1 5~ lh 2~ 6% I 
25P4O 1 2lh 4 
25P5O 1 2lh 5 

~~~g 1 ,~~ ~ , -IFI-
SOP67X57 6 3 6~ 5~ 31/4 1lh 2 ~ * _ 27P73V1 2 2~ 7% 3% 4% 3 a I - n:h 
32P80 1 31/4 8 D tl I 32P100X55 6 31/4 10 5lh 3lh 1 5lh 

r-=35~P~70:"""-L~1~~3lh~~~7 __ ~ __ ~r--L __ ~~ __ ~ __ L-~ It ~A~ 
NOTES. 6 
Unless otherwise noted, 
Dlmenslons- All 10 
Material - .040" Thick Co-Netic AA 

flnlsl! - Black baked enamel; texture out· 
side, flat inside. 

a - Upper end closed. 
b - Dimensions 0 & E are measured from 

the outside of the outer shell. Dimen
sion G is the maximum DD. Materlal
Three layers, separable; outer .049 
Netic S3-6 two Inner .031 Co·Netlc AA 
Finish - Netic S3·6, black oxide;· Co
Netic AA, none. 

c - Has three tebs spaced 120" apart, 
to grip the metel collar of the PM tube. 

d - Material - .031" Co·Netlc AA. 

;..-1-" ~_D~~--('·I;.I- Q -II 
T 
A e 

I I 
1 •• ---- B _ ......... :::::::.J1• :.... 

5 

2 

I-A-I 
4 

1 t 
E D _A_ 
! 1 B 

I-D-I-E-I 
f "F + il.L e A 

I u· r 
I. B • 
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PERFECTION MICA COMPANY 
MAIN OFFICE " PLANT 

740 THOMAS DRIVE, BENSENVILLE, ILL. 60106 (312) 766·7800 TWX (910) 256·4815 
FOR CURRENT SOURCE DATA CALL TOLL·FREE 800-645·9200 liN N. Y. STATE CALL COLLECT (5161 294·09901 

Semiconductor Mica Isolators 
-IMPROVED SEMICONDUCTOR 

EFFICIENCY from proper 
heat dissipation. 

- EXTREMELY HIGH 

f(i DIELECTRIC STRENGTH. 

. - THICKNESSES range 
from .001" to .003". 
Other thicknesses can be 
furnished. 
MANY CONFIGURATIONS 
available within .002" 
tolerance. 

- Custom Mica insulators 
manufactured to your 
specifications. 

Unique Inter-8 Weave Cables 
reduce magnetic field 
picku p or rad iation 
Cables can be fabricated with compatible alloy wires for thermocouple appli
cations, with plain copper wire for applications where junction EMFs are a 
problem, or with tinned wire. Increased magnetic or electrostatic shielding 
effectiveness can be realized by weaving outer shielding braids of Co-Netic 
or copper over the basic cable. Dielectric separation between dual layer 
sheaths is normally PVC but other insulating media may be used. On braided 
shields, a final insulating outer jacket is used. Wire sizes range from 22 to 
32 AWG. Wire insulation can be PVC, Teflon or any other desired dielectric. 
Cables are available in continuous lengths up to 500 feet. Continuous length 
limitation is a function of wire size. Inter-8 cables using special wire can be 
fabricated in small lots for experimental and special application requirements. 

Inter-8 Weave Cable - Plain, Copper Shielded, or Co
Netic Shielded. 

AC Magnetic Field 
Evaluator Probe 

The ma~netic field evaluation probe Part No. EP-IOl, is very useful for 
the initial determination of fields present either in equipment or in 
areas where ma~netic fields are generated, such as from transformers, 
reactors, solenoids, etc. Since it is basically an air core inductor, if 
oriented for maximum indication, its axis will point to the source of the 
field as well as give an indication of the field intensity at the plane 
through the color band. 

The probe uses a small random wound multi-layer coil on a standard 
bobbin, such as is used in commercial 110 volt medium. size solenoid 
structures. 4100 turns of No. 36 enamel covered wire are used. Coil leads 
are connected to a twisted pair copper shielded cable. The coil is centrally 
located within a brass can with flanged cover, large enough to accom
modate the bobbin, with the bobbin axis concentric with that of the can. 

Any laboratory type AC V.T.V.M. may be used, preferably one with a 
full scale sensitivity of 1 millivolt. The output at 60 Hz is 20 millivolts 
per gauss (RMS). The evaluator is usable up to 3 KHz, with a correction 
formula which appears on the plug housing of each probe: 

3 [Voltage (Mvll 
B (Gauss) = -=:----''--:-:-:--:---

Frequency (Hz) 
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O.l.A.L. EEM: 
Your Instant Source of Product Information 

One swift; toll-free call is all it takes. 

Dial 800-645-9200 
Or, in N. Y. State, call 516 - 294-0990 collect. 

Immediately, our technical operators will tell you where 
you can find the products and services you need. They 

will provide you with the name of the supplier in your area, 
and direct you to the appropriate white pages of EEM 

for additional product catalog data. 

This vital information is yours, 
at absolutely no cost. 

It's a service of the EEM System: 
Keeping you better informed. 

United Technical Publications 
645 Stewart Ave., Garden City, N. Y. (516) 248-9700 
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Reliable Raytheon components for 
data display. optoelectronics • microelectronics. 

The CK1498P - is a 23" diameter, all 
glass, virtually flat-faced CRT for com
puter graphics or scan-converted radar. 
A precise electron gun gives a very 
small, well-shaped spot for great resolu
tion at uniform high brightness over the 
entire screen. The tube is ideally suited 
where a high degree of legibility is criti
cal. Electro-static focus and magnetic 
deflection are used. An aluminized 
screen has high brightness and contrast. 
The bonded safety panel and fiberglass
reinforced, steel tension-banded bulb 
add strength. Mounting brackets are in
tegrally assembled, allowing for simple 
and low cost installation. 
Write for data sheet. 

RAY-PAK'M thick film hybrid circuits
available in a wide variety of package 
combinations - in coated, potted or 
hermetically sealed types. Exclusive 
RAY-PAK fabrications use fired-on sub
strate-to-package conductors for greater 
strength and reliability, reduced weight 
and size, lower cost. Internal circuit 
area is 25% greater than in circuits 
using conventional techniques. Thirteen 
package sizes range from o/a" x I" to 
1%,' x 2%". Available in plug-in and 
planar ribbon lead versions. Beam
leaded modules are also available for 
minimum - connection applications. All 
RAY-PAK thick film hybrid modules 
meet MIL-Q-9858A and MIL-STO-883 
specifications. Write for Data Sheet. 

Telefunken CRT's-are now available
the entire electrostatic deflection line 
-from Raytheon. With the Ray theon/ 
Telefunken combination there is no 
broader high-quality CRT line sold and 
serviced from a single source. Top per
formance in brightness, deflection sen
sitivity, post-deflection magnification, 
spot size and resolution are offered. 
Plus a full line of accessories such as 
shields, sockets, anode caps, special 
graticules and a complete range of 
phosphors. Samples can be delivered 
immediately, with rapid turn-around on 
production orders. Write for data and 
applications assistance. 

New Keyboard Switches - an original 
Raytheon design - are low cost yet ex
tremely reliable. Just a feather-light 
(2V2-0Z.) touch activates the switch 
which is designed for switching at logic 
levels. Life expectancy of the dry reed 
type is more than 800 million cycles. 
Bounce is less than 250 microseconds. 
Costs less than $1.00 in production 
quantities. Write for Bulletin MC182B. 

More Than 2000 Optoelectronic Devices 
are avai lable from Raytheon to improve 
your product, cut its cost. RAYSISTORS® 
operate on the principle of controlled 
light acti ng on a photo-resistive ele
ment - provide a variety of control 
functions as variable resistors, solid
state switches, relays, voltage or signal 
isolators. Standard And Special Raytheon 
Photocells feature rugged mechanical 
construction, small size, light weight, 
low noise. They're available with cad
mium sulfide or selenide sensors, TO-5 
case or glass vial packaging. Write for 
data and circuit applications brochure 
SP-1149 and SP-llS0. 

CAPSCAN'M Keyboard - has Raytheon's 
unique combination of capacitive cou
pling plus a scanning technique for en
coding. With contact less, solid state 
keyswitches. And the entire package is 
sealed. Logic is DTL-TTL compatible, 
with odd or even parity, single through 
quad modes and input power at MaS 
and bipolar circuit levels. All key sizes 
and colors - including illuminated
are available. Send for complete data. 

For data sheets, application notes, price informa
tion, call your Raytheon regional sales office. Or 
write: Raytheon Company, I ndustrial Components 
Operation, 465 Centre Street, Quincy, Massa
chusetts 02169. 

tRAYTHEON~ 
Industrial Components Operation - A reliable source for Circuit Modules I Display Devices 

Filters I Hybrid Thick-Film Circuits I Industrial Tubes I Optoelectronic Devices / Panel Hardware 
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Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

VICTOREEN COROTRONS 
HIGH VOLTAGE REGULATING AND REFERENCE DIODES 
The COROTRON* may best be described as the high voltage, gaseous equiv· 
alent of the Zener diode. At high voltage, it can perform all the functions 
performed by the Zener at low voltages. It may be used as a simple shunt 
voltage regulator, precise high voltage reference, DC coupling element 
or portion of a divider string. 

COROTRONS operate in the Corona mode of gaseous discharge and should 
not be confused with the older "Glow Discharge Tubes." Unlike glow 
tubes but like the Zener, there is no spread between "firing" voltage 
and "operating" voltage. They're available at any desired nominal voltage 
from 350 to 30,000 volts and are not restricted to certain "natural" 
voltages. They exhibit a positive slope to their regulation cure rather than 
a negative slope and, therefore, are not subject to relaxation oscillation 
when used with shunt capacitance to reduce dynamic impedance, nor are 
they subject to "jumps" and "jitter" or noises due to "glow area shift." 
COROTRONS are unaffected by ambient light conditions and can operate 
in total darkness at exactly the same voltage as in daylight. 

NOMINAL OPERATING VOLTAGE 
Since the tube has a positive slope to its regulation characteristics, the 
nominal voltage must be measured at some predetermined test point. 
This test point is selected as an appropriate quiescent condition for 
typical circuits in which this particular tube type has been employed. 

TOLERANCE 
This is the value by which the voltage for the specific tube type may 
vary from its nominal value at the test point. 

*Registered Trademark of VICTOREEN INSTRUMENT DIV. 

WIDE SELECTION OF COROTRONS 

GV1A 
GV3A, B 
GV3S 
GV4S 
GV5A, B, C 
GV6C 
GV6A 

TYPICAL COROTRONS 
TYPES GV3A, GV3B 

MINIMUM CURRENT 
This is that value of current below which noise may be encountered 
unless the COROTRON is by·passed by a small value of capacitance and 
above which quiet operation may be expected. 

MAXIMUM CURRENT 
This is the highest value of current at which the tube may safely be 
operated in a steady state condition without effecting the life of the tube. 

PEAK CURRENT 
Peak current is that value of current to which transients or other low 
duty cycle phenomena may cause current excursions without introducing 
malfunctions. 

REGULATION 
Regulation is assumed to be the change in operating voltage as the cur· 
rent through the tube is increased from its minimum value to its maximum 
value. Since this total excursion is rarely, if ever, encountered in a well 
designed circuit, the output voltage of the supply will always be held 
to a lower value than that listed in the column headed "REGULATION." 
Since the regulation curve is linear, one may readily compute the change 
in voltage to be anticipated for any fractional value of the previously 
mentioned current excursion. 

100 
300·700 
250·650 
200·1000 
400·1000 
500·600 
750·2000 

1500·3000 

200·350 
400·1400 
300·1200 
300·1900 
600·1800 

900 
900·2900 

2000·6000 

4·18V 
20·85V 
14·65V 

8·100V 
18·105V 

55V 
25·120V 
25·80V 

Current capabilities to 700.ua. 

VICTOREEN 

Vo1.2·1192 

Regulation of the order of 10 volts per 100 micro·amps. 
Designed to regulate high voltage power supplies for portable radiation detection instruments 
and photo·multiplier tubes, as DC coupling elements and for other high voltage - low current 
applications. 
Shock: lOOg·l1ms per MIL·STD·202C method 202B. 
Vibration: 1O·55cps·lOg. 

COMMONLY USED TYPES 

GV3B·400 400V ±lOV 5 
GV3B·500 500V ±lOV 5 
GV3B·600 600V ±12V 5 
GV3B·700 700V ±14V 5 
GV3B·800 800V ±16V 5 
GV3A·900 900V ±13V 10 
GV3A·I000 1000V ±15V 10 
GV3A·1200 1200V ±18V 15 
GV3A·1400 1400V ±21V 15 
GV3A·1800 1800V ±27V 20 
GV3A·2000 2000V ±30V 20 
GV3A·2200 2200V ±33V 25 

2500V ±37V 25 

300 
300 400 30V 
300 400 32V 
300 400 35V 
400 500 35V 
500 700 35V 
500 750 40V 
600 800 60V 
700 850 85V 
550 1000 85V 
500 1100 85V 
450 1200 85V 
400 1400 85V 

*This regulation is the change in voltage over useful range of current from Min. to Max. 

FOR ADDITIONAL INFORMATION REQUEST BULLETIN 3183·7·65 

,000 
70,000 
69,000 
68,000 
66,000 
65,000 
63,000 
60,000 
57,000 
55,000 
53,000 

FOR CURRENT SOURCE DATA CALL TOLL·FREE 800·645·9200 (IN N. Y. STATE CALL COLLECT (516) 294·0990) 

VICTOREEN INSTRUMENT DIV. of VLN 
10101 WOODLAND AVENUE. CLEVELAND, OHIO 44104 

CATALOG PAGES: (Yol.1·301 to 1·972) (VeI.2·301 t02·1196) (VoI.3·301 to 3·1420) eem/1973 



SEC. 5700 • TUBES & PARTS (JNCL. SHIELDS) 

VICTOREEN VACUUM TUBES-MINIATURE HIGH VOLTAGE 
Victoreen offers a complete line of high voltage vacuum tubes with plate 
voltages as high as 10 Kv and plate dissipations as high as 15 watts. 
The high voltage current saving capacity of these vacuum tubes suggests 
their use as shunt or pass tube regulators. The characteristics of these 
vacuum tubes suggest their use in high voltage switching applications 
or as high voltage amplifiers. Manufactured to meet the requirements 
of MIL·E·l, Victoreen can supply life test and MTBF data on many types. 

TYPES OF TUBES 

10mA avg. 
100mA peak 

SmA 

20mA 

S walts -100 volts 

6 walts -100 volts 

15 watts -100 volts 

VICTOREEN SPARK GAPS-SURGE PROTECTION & ACTIVATION 
SGSP FOR PROTECTIVE APPLICATIONS 
The SGSP series of spark gaps is a rugged glass encapsulated series of 
protective devices capable of handling as much as 10 times the energy 
of the familiar "button" gaps. Their construction lends them to either 

circuit board mounting or insertion in a suitable socket. This type spark 
gap is available in any firing voltage from 150 to 5000 volts. Parameters 
on some of the more common types are listed below. 

SGSP·150 150 360 550 15 100 Joules 
SGL 215 470 730 15 100 Joules 
SGSP·350 350 6S0 1050 15 100 Joules 
SGSP-470 470 920 1400 15 100 Joules 
SGSP·600 600 1150 1750 20 100 Joules 
SGSP·soo sao 1530 2350 40 100 Joules 

'Maximum energy capable of being dissipated in a Single pulse. 

VICTOREEN COMPONENTS-HIGH VOLTAGE-HIGH RESISTANCE 
LOW CURRENT 
Victoreen's special purpose components encompass a wide range of 
high voltage, high resistance and low current applications. 
Victoreen subminiature glow discharge devices are ideal for accurate 
regulation in low power situations as voltage regulators in reference 
voltage networks, in DC coupling units and in sawtooth generators. 
Victoreen Geiger·Muelier tubes are ideal for beta and gamma radiation 
detection and exhibit superior shock and vibration resistance. 
Calibration of low current, high impedance instrumentation is readily 
accomplished by means of Victoreen constant current tubes. 
~hese ideally suited, accurate and stable current sources provide a 
linear ramp rather than an exponential ramp for more precise timing 
intervals. Thermal Time Delay Relays in subminiature envelopes, to regu· 
late emission current flow when filaments are below operating tempera, 
ture, is another example of special purpose component capability. We 
invite your special inquiries. For further detail on any of the enclosed 
or in·depth discussion of your particular needs contact our Applications 
Engineering Department. 

FOR ADDITIONAL INFORMATION REQUEST BULLETINS 5580·8·70 & 5582·8·70 
FOR CURRENT SOURCE DATA CALL TOLL·FREE 800-645·9200 (IN N. Y. STATE CALL COLLECT (516) 294·0990) 

VICTDREEN VICTOREEN INSTRUMENT DIV. of VLN 
10101 
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CONTROLS 
(COMPONENTS & 
SYSTEMS) 
Electrical Counters 
Reset Counters 
Hand Tally Counters 

Allied components are made for us 
by the foremost manufacturers in the 
industry. They meet or exceed all the 
specifications demanded of standard 
types. You always are. assured of get
ting top quality and the exact com
ponent you specify. 

SELECTION 
Our Merchandise Managers have cho
sen lines that are in high demand by 
our customers. We are able to keep 
large ,quantities of components in 
stock at all times to fill your needs. 
One or a thousand - Allied is ready. 

PRICES 
Our quantity prrcmg gives you the 
lowest OEM prices available. 

SERVICE 
We have sales offices throughout the 
country. Your order is shipped from 
one of our three warehouses - in 
Chicago, Fort Worth, or Garden Grove, 
California - to always assure prompt 
delivery of your requirements. 

PANEL COMPONENTS RELAYS SEMICONDUCTORS Ribbon Switches 
Mat and Foot Switches 

(INCLUDING LIGHTS General·Purpose Open·Type (INCLUDING MOUNTS Fuseholder, Switch & 
Relays Pilot Light & READOUTS) General·Purpose Enclosed & HEAT SINKS) Standard and Slo·Blo Fuses 

Knobs 
Pilot Lights 

Relays Epoxy Bridge Rectifiers 
Plug·ln Relays 

SWITCHES/FUSES/ 
TUBES & PARTS 

stud·Mount Relays (lNCL. SHIELDS) 
Bracket·Mount Relays PROTECTIVE DEVICES Special·Purpose Tubes 
Reed Relays Rocker Switches Industrial Tubes 
Printed Circuit Relays Paddle Lever Switches Receiving Tubes 

ALLIED ELECTRONICS' CATALOG NOW AVAILABLE 
A comprehensive buying guide to just about everything In industrial electronic parts and supplies. 
Compiled to meet the needs of industry, schools, institutions and government agencies, it's also the 
catalog lor anyone looking for one dependable source for hard-to-get items ... one or a thousanri. 
Merchandise is grouped by sections and numerical covet margin tabs guide you quickly to the prorl
ucts you need. Write on company letterhead to: Allied Electronics,·Dept. EEM, 2400 West Washington 
Blvd., Chicago, III. 60612. 



Manufacturers and Sales Offices Directory 
This is ~n alp~abetical listing of more than 3,000 manufacturers supplying 
electronic equipment, instrumentation, components, materials and fabrication 
services. Included for each company are name, address, telephone number, 
name of the key sales executive and TWX numbers, where available. In addition, 
companies have provided the name or names of individuals who may be contacted 
by the EEM user for additional product information. Listings may also include 
names of certain distributors who have paid to be included as part of the 
manufacturer's listing. For complete alphabetical and geographical listings of all 
distributors, see the Distributors Directory, on page 1594, yellow section. 
Bold face listings indicate those manufacturers who have provided catalog data in 
the white pages. Page and volume numbers are indicated for these manufacturers. 
Sales offic~ listings are provided for key electronic manufacturers. 

This directory was completely revised and updated for this edition prior to 
publication. Thus the information is current as of Spring 1973. 
This same index appears in all three volumes of EEM. 

AARON·DAVIS co~ 1720 22nd St., Santa Monica. cal., 
90404, Tel: 213-829-1834; Sis. Mgr: R.A. Walden 

Vol~445' 
Local Sales Offices & Reps. 
Ariz Phoenix, Cleveland Entprs. 602·264·1969 
Cal San Diego, Rochette & Assocs. 714·282-4616 
Cal San Gabriel, Rochette & Assocs, ~'3·285·'25' 
Colo Littleton, Cleveland Entprs. 303·77HI242 
Md Silver Spring, Rep·Tron 301·593-4844 
NM Albuquerque, Cleveland Entprs. 505·298·7671ABA 

INDUSTRIES, INC., Box 517, Pinellas Pk., Fla, 33565, 
Tel: 813·546-3571; V.P. Eng: B. Harting; Dir. Mktg: D. 
Morrison 

ABACUS ELCTRNS. CORP., 10 Hudson Terr., Dobbs 
Ferry, N.Y., 10522. Tel: 914-693·1450; Sis. Mgr: M. 
Meola 

ABBOTT TRANSISTOR LABS., 5200 W. JeHerson Blvd., 
L.A., C.I~ 90016, Tel: 213-938-8185; Mktg. Mgr: R. 
Balderrama; Sis. Dlr: A. Hilbert; Sis. Eng: W. Roctart 

Vol l e581-593; Vol 3e1248,1247 
Local Sales Offices & Reps. 
NJ Ft. Lee, Abbott Transistor Labs. 201·224-6900 

ABRAMS INSTR., 606 E. Shiawassee St., Lansing, Mich., 
48901, Tel: 517-484·9441, TWX: 810·251·0785; Sis. 
Mgr: M. Gales 

ACCURATE ELCTRNS. CORP., Box 935J, Elyria, Ohio, 
44035, Tel: 216·365·1211; Pres: J.F. Seybold; V.P: O.J. 
Seybold 

ACCUTRONICS, A Hammond Corp., Co., 628 North St., 
Geneva, III~, 60134, Tel: 312-232·2600, TWX: 
910.237·1680; SIs, Eng: D.C. Griffin; Dlr. of Sis: W.C. 
Benson .............................. _ .................. _ .... Vol zesao.383 

ACDC' ELCTRNS., Oceanside Ind'i. ctr., OceanaIde, 
cal., 92054, Tet 714-757-1880, TWX: 910-322-1470; 
Nat'l. Sis. Mgr: R.E. DletrIcI!; Prod. Mgr: D.C. Gray; Mktg. 
Mgr. (Comps): F.W. NusaJock .. ~_._._.Volles7t-1i75 
Local Sales Offices & Reps. 
Ariz Scottsdale, O.E.M. Spec. 602·948-5565 
Cal Palo A~o, ElCtrn. Mktg. SpeCialists 415-326-1710 
Cal San Diego, Elctrn. Mktg. Specialists 

714·273·3773 
Cal Torrance, Miltronics Inds. 213·323·7934 
Cal Van Nuys, Elctm. Mktg. Speciillists 213·787·9050 
Colo Denver,PLS Assocs. 303-771-0140 
Conn Hamden, J. & J. Assocs. 203-624·7800 

Fla Maitland, Beacon Bctm. 305-647·3498 
Fla Palm Beach Gardens, Beacon Elctm. Assoc. 

305-622·2770 
Ga Atlanta, Beacon Elctm. 404-351·3654 
III Chicago, Data Elctrns. Co. 312·283-0300 
Ind Indianapolis, Data Elctms. Co. 317·784-6360 
Kans Shawnee Mission, EIR Co. 913-362·0919 
Md Kensington, Electronic Mktg. Assocs., Inc. 

301·744·7700 
Mass Burlington, J. & J. Assocs. 617·272·2606 
Mich Detroit, WKM Assocs., Inc. 313-692·2500 
Minn St. Paul, Norlhport Engrg .• Inc. 612·698-3841 
Mo Hazelwood, EIR Co. 314·895·4100 
NJ Ridgewood, Hansen Assocs. 201-652·7055 
NM Albuquerque, PLS Assocs. 505-255-2330 
NY East Syracuse, Ossmann InSlrs. 315-437-6666 
NY Huntington. Hansen Assocs. 212·947-0379 
NY Rochesler, Ossmann Instrs. 716-328-2230 
NY Vestal, Ossmann Inslrs. 607·785-9947 
Ohio Cleveland, WKM Assocs., Inc. 216-267-0445 
Ohio Dayton, WKM Assocs .• lnc. 513-434·7500 
Pa King of Prussia. Electronic Mktg. Assocs., Inc. 

. 215·265·1800 
Pa Pittsburgh, WKM Assocs., Inc. 412-692-2963 
SC Spartanburg, Beacon Elclm. Assoc. 

803-576-7462 
Utah Sa~ Lake City. PLS Assocs., Inc. 801·272·3681 
For: Can., Montreal, Que., Aeromotive Engrg. Prods. 

514-695-6413 
For: Can., Toronto, Ont., Aeromotive Engrg. Prods .. 

Ltd. 416-782-8835 
ACE PLASTIC CO., INC., 91·54 Van Wyck Expwy .• 

Jamacia, N.Y., 11435, Tel: 212·523·5500; Sis. Mgr: S. 
Seidman 

ACKERMAN GOULOCO., INC., 10 Neil Ct, Box 168. 
Oceanside·, N.Y., 11572, Tel: 518-678-4110; S.M: A.P, 
Fiorey; V.P: B. Gould 

ACME BATIERY CORP., 700 Canal St,. Stamford, Conn" 
06904, Tel: 203·324-4125; Pres: L. Schub 

ACME CHEMICAL & INSULATION CO., 186 Chapel St., 
New Haven, Conn., 06513, Tel: 203-562·2171. TWX: 
710-465-0019; SIS, Mgr: R. Von Horn 

ACMEELEC. CORP., 28 Water St, Cuba. N.Y., 14727, Tel: 
716-968-2400, TWX: 510.245·2700; Sis. Mgr: R.O. 
Milne; Sis. Mgr: R.D. Milne; Asst. Mgr.·Distr. SIS: D.J. 
Dillenbeck 

Local Sales Offices & Reps. 
Ala Birmingham, Hopper & McCoy 205-822·2536 
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Ariz Phoenix. Abbott Sis. 602-252-6171 
Cal Oakland. Baxter Co. 415-654-3177 
Fla Jacksonville, J. Floyd 904-744·1247 
Fla Miami, Glenn Assocs., Inc. 305·633-4606 
Fla Orlando, Glenn Assocs .• Inc. 305-293·7482 
Ga Atla/lta, Hopper & McCoy 404-972-5802 
III Chicago. Weinstein & White,lnc. 312·243·1155 
Ind IndianapolIS. Wilder,KleIn.Mayhall & Logan. 

317-632·9379 
Iowa Ceder Rapids, A. Sell & Assocs. 319-393-4225 
Kans Prairie Village, R.E. Gooley Co. 913·642·3233 
Ky Louisville. Wilder, Klein,Mayhall & Logan, 

502·935·1937 
La New Orleans, Assoc. Manufacturers Agents 

. 504·522-6287 
Mich Detroit, Busc/1egan, Geldarsma. Cralch 

313·535-6550 
Mich Grand Rapids, Busch8gen, Geldersma .& Crolch 

616-361·5335 
Minn S1. Paul, H, Cullen & Assocs. 612-646-7371 
Miss Jackson, R. MorriSon & Assoc. 601-948-4415 
Neb Omaha, 0.1. Wahl 402·451-4276 
NH Nashua. R. P. Reese 603-883·2407 
NJ Princeton. George Dannecker 609-799-0005 
NY Binghamton. W.J. Frey 607-748-8053 
NY Menllus, E.O. Sweeney 315-682-6915 
NY New York City. R.W. Noal & Co. 212·786-1919 
NY ROChester. G.N. Mergel 716-334-6909 
NC Greensboro. Barber-Ayers & Assocs. 

919·273·3629 
Ohio Cleveland, Lusty-Thomson 216-621·6900 
Ohio Westerville. P. Collier 80().362·2279 
Olda Oklahoma City, J. Pitts 405·232-0011 
Pa Pittsburg. M.F. Smith Assoc. 412·276-6383 
SCColumbia, E, White 803·782-6325 
Tenn Memphis, B, Carson Co. 901·398-4553 
Tenn Nashville. Hopper & McCoy 615-983-7557 
Tex Dallas •. Burrus & Matthews 214·741-6241 
Tex Houston. Burrus & Matth~ 713·227-5205 
Tex Longview. J, Wallace 214·758·9841 
Va Richmond, Barber Ayers & Assoc. 703·288·7772 
Wash Seattle. H.M. Denny 206-282·7200 
WVa Pittsburg Area. M. F. Smith & Assoc. 

412·276-5363 
For: Can., Ontario, John H. Mckechnie 416-465·5409 

ACMEMQDEL ENGRG. CO .• 654 Bergen Blvd,. Ridgefield, 
N.J., 07657, Tel: 291·943·7650; Sis. Mgr: A. Asfar 
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ACMI 

ACMI IND'L. DIV., American Cystoscope Makel'$, 1500 
.. Basseli Ave., Bronx,. N.Y., 10461, Tel: 212-824-4600, 
:::rwX: 12~19 Cylltniakers; Sls.·Mgr;C.J. Hickis; Sis. 

", '~gr: V. COltlln: .:. ' ...•. ;;.>: 
A~OPIAN CORP:, P;0.:B6li565,EasI0ll/Pa., 16042, Tel: 

-4115.258-5444, TWX: 51,~51;41119; ·Assl. Sis. Mgr: 
. T.E>Sk~i;Sls.Mgr:.J.F. Whitaker' 
ACROMAG, INC., 30765 wixom Rd.; ~i~IMiCh., 48096, 

Tel: 313-624·1541; Sis. Mgr: R,~,Henrilngs 
Local Sales Offices & Rej)$.·· .:/ 
Cal Pacheco (Mal]lnez), Campbell Engrg. Co. 
. " 415-887-8474 

Cal . Santa Fe Springs, D.A. Matthews! Associates 
213-693·5432 

Colo Denver, Control Equip. Corp. 303·399·6931 
Fla Ruskin, L E. Rogers Co. 813-845·1453 
Ga Atlanta, R. Freeman Associates, Inc. 

404·261·9065 
III Wheaton, D. Hausten Co. 312:eea·7312 
La Bstlln Rouge, Petro·Chem. Equip. Co. 

504·348-0593 
Mass Braintree, Bordewieck Engrg. Sis. 617-843·0845 
Mich Ann Arbor, H. C. Heym Associates 313·971·6552 
Mich Marquette, NWR Elctms. Corp. 906·226-7578 
Min!! Virginia, NWR Elctrns. Corp. 218·741·5080 
Mo' SI. Louis, Scherrer Instr., Inc.· 314-844·5362 
Neb Omaha, Control SiS., Inc. 402·342·1717 
NJ Montclair, E.C. Smith & Assoc., Inc. 

201·793·6668 
NY Buffalo, O.R. Lawrence Co. 716·839-4422 
NY New York, E.C. Smith & Assoc., Inc. 

212-882-8890 
NC Matthews, W.K. Hile Co. 704·847·9125 
Ohio Chagrin Falls, J. Kilroy Corp. 216-247-8997 
Okla Tulsa, D. Allert Co. 918·743·7705 
Ore Portland, Mclaren, Inc. 503·297·2248 
Pa Philadelphia, B & A Associates 215·688·5173 
Tenn Memphis, Mel Watson Co. 901·725·7088 
Tex Houston, Gay Engrg. & Sis. 713-869·3306 
Utah Salt Lake City, Specialty Sis. Co. 801·262·2979 
Wash Bellevue, Mclaren, Inc. 206·454·3400 
WVa' SI. Albans, Instrument Services, Inc. 

304-722·2953 
Wise Oconomowoc, Booker Co. 414·873-4000 

ACTIVE CONTROL INSTRUMENTATION, Box 194, E. 
Northport, NV, 11731, Tet 516-86402111; SIs. Mgr: J. 
Gordon .......................................................... Vol P326,3a7 

AD AUTOMATION, 930 Unden Ave., Rochester, N.V., 
16825, Tel: 716-381·2370; Pres: H. Turner; Sis. Mgr: R. 
Van Gelder .......................................................... Vol leu& 
Local Sales Offices & Reps. 
Cal Van Nuys, Gordon Elliot 
Fla Clearwater .. Reynolds & Assocs. 
Fla Melboume, Reynolds & Assocs. 
Ga Atlanta, Reynolds & Assocs. 
Md Owings Mills, R. Higbee 
Mass Chelmsford, S&S Elctms. 
Mich Farmington, Tallman Assoc. 
Mo lSI. Louis, Data Technology 
NY Binghamton, B. M. Segal 
NC Greensboro, Reynolds & Assoc. 

213-873·6862 
813-726-2373 
305·727-3205 
404·252-5360 
301-833-6264 
617·256-8731 
313-477-6094 
314-872·9167 
607·723-4121 
919·275-3725 

A. D. DATA SVS., INC., 830 Linden Ave., Rocheater, 
N.V., 14825, Tel: 716-381·2370; Slil.Mgr: R. Van Gelder 

Volle325 
LoCal Sales Offices & Reps. 
Cal Van Nuys, Gordon Elliot 213·873·6862 
Conn Millord, S&S Elctins. 203·877·1114 
FlaClearwater, Reynolds & Assoc. 813·726·2373 
Fla Fort Lauderdale, Reynolds & Assoc. 

305·581-6611 
Fla 
Fla 
Fla 

Hollywood, Reynolds & Assoc. 305·987·6720 
Melboume, Reynolds & Assoc. 305·727·3205 
Palm Beach Gardens, Reynolds & Assoc. 

305-622-8850 
Fla'. Palm Beach Gardens, Reynolds & Assoc. 

305·987-6720 
404·252·5360 
301-833·6264 
617·256-8731 
313-477-6094 
314-872·9167 
607~723·4121 
919·275·3725 

Ga Atlanta, Reynolds & Assoc. 
Md Owings Mills, R. Hjgbee 
Mass Chelmsford, S&S Elctms. 

. Mich Farmington, Tallman Assoc. 
Mo Crece Coeur, Data TechnolOgy 
NY. Binghamton, B.M. Segal 
NC Greensboro, Reynolds & Assoc. 

AD-VANCE MAGNETICS, 226E. 71h St., ROchester,lnd., 
46975, Tel; 2111-223-3158, TWX: 810.290-0294; Sis. Mgr: 
J. Lcieblg ~ •• _ .................... ~ ...... __ ... _ ............. _VoI 3etOO6 
Local Sales Offices & Reps. 
Cal Los Altos, Frauman Assocs. 415·941-D660 
Cal Pasadena, A·F Sis. 213·681-5631 
Cal San Diego, R Tauber 714-274·7242 
Conn Merid8n, Abbott·Allison Co. . 203~237·9232 
III Westchester, W.G,Brouilletle Assocs. 

. 312·345-6500 
Md Bsltimote, D.K.Jones & Assocs. 301·752-D577 . . 
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NJ Cherry Hill; Shielding & Technology 
609-424·2176 

NJ Fairlawn, G.o. Harris Co. ·201'·796-5200' 
TexDallas, Techno Assocs. 214-357·9213 

ADALET MFG., Div. Scott & Fetzer, 4801 West l50th St, 
Cleveland, Ohio, 44135, Tel: 216·267·9000;' Sis. Mgr: 
J.L. Smelko; Mktg. Mgr: j.C.H. Larsen 

ADAMS RITE MFG. CO., 540 W. Chevy Chase Dr., 
Glendale, Calif., 91209, Tel: 213-241·5121, TWX: 
910-497·227a; Sis. Mgrt J. Smith 

ADAMS·RUSSELL CO., INC., AR· WALTHAM DIV., 280 
Bear Hill Rd., Waltham, Mass., 02154, Tel: 
617·890-2540, TWX: ·710·324-D618; Dir. Mktg: G.H. 
Sacra 

ADAMS & WESTLAKE, 1025 N. Micl1igan SI., Elkhart, Ind., 
46514, Tel: 219-00-4'.1141; Sis. V.P: A.C. Johnson 

Local Sales Offices & Reps. 
Cal Concord, PW. Jasin Co. 415-935-6339 
Cal Downey, Sierra Pacillc Engrg. 213·928-1815 
Conn Berlin, Whtte Sis. Co. 203-224-D423 
Fla Hollywood, W.B. Wimberly Co.. 305-961-0227 
Fia Orlando, W.B. Wimberly Co. 305-425-3083 
III Chicago, Adams & Westlake Co. 312·346-6232 
Mass Needham, White Sis. Co. 617-444-3676 
Mich Royal Oak, R.H. JacksOn Co. 313·542·5059 
Minn Minneapolis, EB. Hill Co. 612·941-5270 
Mo Independence, Wells·WMe Co. 816-SY-6-4333 
Mo SI. Louis, Wells'White Co. 314·726·2511 
NJ Newark, Adams & Westlake Co. 201-623-6532 
NY Fayetteville, M.P. Andrews, Inc. 315-837-3144 
Ohio Cincinnati, Beedle Equip. Co. 513-793-0140 
Pa Pittsburgh, R.F. Clark Co. 412·242·9500 
Pa Radnor, W. Henry Cordray Sis. 215-887·1366 
Tex Addison, Southland Engrg. 214·233-D603 
Tex Houston, Southland Engrg. 713·782-4575 
Wash Seattle, Eicher·Richards Co. 206·523·7888 
For: Can., Toronto 15, Onl., Usle Instr. Sys., Ltd. 

416·249·9151 
ADAR ASSOCS., 85 Bolton SI., Cambridge, Mass., 02140, 

Tel: 617·492·7110, TWX: 710-320·0368; Mktg. Mgr: F. 
Bigda . 

Local Sales Offices & Reps. 
Cal Sunnyvale, ADAR Assocs., Inc. 408·734·3937 
Cal Thousand Oaks, Systems Marketing Co. 

805-492·1929 
III Chicago, P. Und Elctrns. Co., Inc. 312·774-1246 
Mass Stoneham, K & 0 Elctrns. 617·438-3121 
Minn Circle Pines, P. Und Elctms. Co., Inc. 

. NJ 
NY 

Wayne, K & J Assocs. 
E. Setauket, K & J Assocs. 
--- Advertisement 

612·786-5770 
201-694-3334 
516-751-8686 

Adar manufactures a complete line of 
high speed digital test equipment and 
systems for use with devices, cards, 
modules and systems. DOCTOR n·1I 
and 64 systems perform functional, 
parametric, dynamic tests on MOS/· 
Bipolar/Hybrid SSI, MSI and LSI 
memories and logic arrays. Doctor 12 
tests complete. core and semiconduc· 
tor memory systems. The modular 
D.D.T. series tests logic devices, 
cards, modules by comparison or tran· 
sition counting. Other equipment in· 
cludes Byte Generators, Data 
Generators, Multiphase Clocks, high 
resolution Discriminators. 

ADC PRODS., 4900 W. 78th St., MlnneapoUs, Minn., 
55435, Tel: 612-835-6800, TWX: 910-576-2832; Dlr. OEM 
SIs: M.G. Langer; Prod. Mgr. C.C: G.E. Rue 

Vol ae544-551,1244,1245; Vol 4"356* 
Local Sales Offices & Reps. 
Ala' Huntsville, 20th Century Mktg; 205·772·9237 
Cal Burbank, AoC 213-849-5821 
Cal Burbank, ADC 213-849-5821 
Colo Denver, Parker Webster' 303·770·1972 
Conn BloOmIield, Zaslow Sis. 203·242-7781 
Conn Fairfield, ADC 203·366-8754 
Conn Milford, Zaslow Sis. 203-878·1094 
Fla Sanford, ADC 305·322·5422 
III Chicago, J. Angel 312-878-D653 
Mass Lowell, Zaslow Sis. 617-458-8452 
Mass Northboro, Zaslow Sis. 617-393-8150 
Mich Southfield, Sterling:Lowell 313·352·8881 
Minn SI. Paul, R. Ragon 612-488-D201 
NM Albuquerque, A. Q. Elctrns. 505·255-8701 
NY Great Neck, E.R.A.· 516-482·9320 
Ohio Cincinnati, J. Murray 513-882-1616 
Ohio Cleveland, C. Robinson 216-381.9049 
Pa Fairview. Village, Danco Corp. 215·539·9300 
Tex Dallas 214-24H1783 
Wash Seattle, J.B. Jolly 206-938·4166 
For: Can., Montreal, Que., Willer Engrg. 514-747·9316 
For: can, Toronto, Ont., Willer Engrg. 416-783-3373 

*Vol. 4-1973 

ADC Local Distributors 
Ariz Tucson, Inland Elctm Supply Co., I~c, .Box 4010,· 

715 E. Broadway . '. 
III' Chicago, Alliad Elctms.,24OQ W. Washington 

Blvd. . .' . 312-421·2400 
III Chicago, Newark Elctrns, 500 N. Pulaski Rd. 

. . . 312·638-4411 
Ind hidianapolis, Ra·Dis·Co., Inc., 814 N. Senate 

Ave., Box 1064 . 317-837·5571 
Mass Newton, Cramer Elctm. Inc., as Wells Avenue 

. . 617·969·7700 
Neb Omaha, J-B Disiributing Co., 1616 Cass SI 

402-341·5525 
NY New York, Harvey Radio Co. Inc., 2 W. 45th SI. 

212-582·1500 
NY New York, Terminal·Hudson, 236 W. 17th SI. 
NY Woodbury, Harvey Radio, 60 Crossways Park W. 

516-921·8700 
Ohio Dayton, ESCO, 221 Crane SI. 513·224·9192 
Pa Philadelphia, Phila Electronics Inc.: 1225 Vine St 

215-568·7444 
Tex Houston, Gulf Tele & Elctms. Inc., 3718 Art Dale 

713-781-3066 
For Local Source Data Call ToIl-Free 800-&45-9200 
(In N.V. Sl81e Call 516-294-D990 Collect) 
ADDINGTON LABS., INC., Microwave Comps. Div., 1043 

DiGiulio Ave., Santa Clara, Calif., 95050, Tel: 
408·248·5511, TWX: 910-338-0138; Sis. Mgr: M.L. 
Jaggars 

Local Sales Offices & Reps. 
Ariz Phoenix, Elctrn. EnterpriseS 602·946·9860 
Cal Los Altlls, Stout Assoc. 415·948·3265 
Cal Los Angeles, Interstate Mktg. Assoe. 

213·883·7606 
Cal Palo Alto, Calif. Internat'l. Trade 415-328·1480 
Colo Boulder, H. Bsss Assoc. 303-499·7509 
DC Washington, Appliad Eng. Consultants 

202·783·7319 
Ga Atlanta, Oeltech Assoc. 404-766-8822 
III Chicago; Midwest Microwave 312·283-4900 
Kans Wichita, G. Carbiener Assoc. 316-682·5782 
Md Ellicott City, Applied Engrg. Consultants 

301-465·1272 
Mass Wellesley, Reptron, Inc. 617-4411-4141 
NJ Westfield, Gray & Reed Assoc. 201·233-6116 
NM . Las Cruces, Elctm. Enterprises 505-524·0126 
NY Huntington, Gray & Reed Assoc. 516-433-3333 
NY Syracuse, Ughtstone Corp. 315-454-3208 
Pa Newtown Square, SWR Assoc. 215-358-8550 
Tex Dallas, Texas Avionics 214-368-3566 

ADDINGTON LABS., INC., Solid State Prods. Div., 680 W. 
Maude Ave., SunnYvale, Cal., 94086, Tel: 
408-245-6810, TWX: 910-339·9230; Sis. Mgr: D. 
Wyand 

Refer to Addington Labs., Microwave Comps. Div. for 
sales office information 

ADHESIVE PRODS. CORP., 1660 Boone Ave., Bronx, 
N.Y., 10460, Tel: 212·542-4600; Sis. Mgr: M.S. Peters 

ADTROL DIV., Electro·Tel Corp., 1600 N. Main SI., 
Blackburg, Va., 24060,Tel: 703·552·2111, TWX: 
710-875·3698; Sis. Mgr: J.J. Daly 

ADVANCE INSTR. CORP., 1707 F. St., Belmar, N.J., 
07719, Tel: 201-881·2700; Sis. Mgr: M. Tepper 

ADVANCE ROSS ELCTRNS. CORP .. 135 S. La Salle SI., 
Chicago, III., 60603, Tel: 312·KI-3·660; Pres: H.C. 
Buckingham 

ADVANCED CIRCUITRY DIV., Litton Inds., 4811 W. 
Kearney SI., Springfield, Mo., 65803, Tel: 
417-862·0751, TWX: 910·775·4705; Mktg: N. Hales; 
SM: J. Kleier; GM: W.C. Guyette 

ADVANCED DYNAMIC INSTRS. DIV., Electodyne, Inc., 
Box 358, Alexandria, Va, 22313, Tel: 703·936-4641; 
Sis. Mgr: C.C. Vincentz 

ADVANCED ENERGY CONVERSION, 1502 Old County 
Rd., Belmont, Cal., 94002, Tel: 415·591-4400; Pres: R. 
Kaylor; V.P: L.L. Rickard . 

AI)VANCED HIGH VOLTAGE INC., 14532 AnIIlnte·St., 
Van Nuys, Cal., 91402, Tet 213-997·7222; Pres: M.J. 
Alexander; Mrkt. Mgr: W.B. WIUlllmSoR 

Local Sales Offtces & Reps. 
Ariz Scottsdale, J. Smtth & Assoc. 
Cal Los Altos, Westec 
Mass Burlington, Burlington Sis. Co. 
Minn Minneapolis, Revere Assocs. 

602·943-4131 
415-948-8880 
617·272·7655 

612-781·2615, 935-4274 
NM Albuquerque, J. Smith & Assoc. 505·256-2111 
NY Cazenovia, P. OeCew Assoc. 315·655·6602 
Pa Norristllwn, Dacom 215·277·5358 
Tex Dallas, Bouco Sis. Assocs. 214·247-8708 
Va Annandale, J. Hopkins & Assoc. 703·280-2086 
For: Can., Laval, (Chornadey) Quebec, Scientee 

514-867·7104 
ADVANCED KINETICS, 1231 Victoria St., Costa Mass, 

Calif., 92627, Tel: 714-846,7165; Sis. Mgr: R.L. 
Gradishar 



MANUFACTURERS. SALES OFFICES DIRECTORY 

ADVANCED MEMORY SYSTEMS, INC., 1276 
Hammerwood Ave., Sunnyvale, Cal, 94066, Tel: 
408-734-4330, lWX: 910-339-9289; Prod. Mktg. Mgr; 
Compo MIs: H. Woo; Program Mgr.'()EM: J. Guyett 

Local Sales Offices & Reps. 
Ariz Phoenix, Hecht-Henschen Co. 602-275-4411 
Cal Encino, Advanced Memory Sys. 213-986-3895 
Cal Min. View, Trident Assocs. 415-967'7031 
'" Arlington HIS., Advanced Memory Sys. 

312-593-6717 
Mass Medfield, H. A. Cohen Assoc. 817-359-2618 
Mass Randolph, Advanced Memory SitS. 617.828-2182 
Minn SI. Paul, Cahill Assocs. Inc. 812-739-8445 
NJ Livingston, Varrelman-Gorman Co. 201-892-2505 
NY Plainview, Central Assocs. 516-433-0808 
Ohio Dayton, D. Steller & Assoc. Inc. 
Ohio Wickliffe, D. Steller & Assoc. Inc. 
Tex Dallas, Norvell Assocs., Inc. 
Tex Houston, Norvell Assocs., Inc. 
Va Arlington, H. J. Heffeman CO. 

ADVANCED Local Distributors 

214-350-6nl 
713-n4-2588 
703'522-8666 

Ala Huntsville, Powell Elctms/Huntsville, Box 1095, 
803 Oster Dr. 205-539-2731 

Cal Mt. View, Powell Etctms/CalHomIa, Box 997, 411 
Fairchild Dr. 415-964-0820 

Fla Miami Springs, Powell Elctms/Florlda, Box 514, 
1740 NW 69th Ave . 305-885-8761 

Fla Orlando, Powell Elctms/Florlda, Box 5604, 2032 
Palmridge Way .. 305-859'1450 

Md Bettsville, Powetl Elctrns/WashIngton, 10728 
Hanna St. 301-li37-4030 

Pa Philadelphia, Powell EIctms, Inc., Box 8785, S. 
Island Rd & Enterprise Ave 215-365-1900 

AEL COMMUNICATIONS CORP., SUB. OF AMER. 
ELCTRN. LABS. INC., Box 507, Lansdale, Pa., 19446, 
Tel: 215-822-2929, lWX: 510-861-4976; V.P.-Mktng: 
1.11.. Faye 

AEROFLEX LABS_, Torque Motor Prod.. DIY_, S
ServIce Rd" Plainview, N_Y., 11803, Tel: 516-6114-8700, 
TWX: 510-224-6417; SIB. Mgr: J.H. LeWIs __ VOl ~ 
Local Sales Offices & Reps. 
Cal Claremont, W. Roth & Assoc. 714-621-1019 
'" Lombard, Quad1ron Assocs. 312-627-6800 
Kans Wichita, 0 & 0 Engrg. Co. 316-284-7358 
Md Lutherville, Phil Knox & Co. 301-252-1288 
Mass Woburn, All Star Engrg. Co. 617-449-2634 
Mich Southfield, Sterling-Lowell Co. 313-352-8881 
Mlnn St. Paul, Vikeland Sis. Inc. 612-645-4647 
NJ Somerville, J & L Assocs. 201-722~2 
NY Plainview, Aeroflex Labs. 516-694-6700 
Ohio Cleveland, Tech. Assocs. Inc. 216-333-0035 
OhIo Fairbome, Tech. Assocs. Inc. 513-878-2484 
Tex Houston, AID Elctrns. Inc. 713-n7-3882 
Tex Irving, AID EIctms., Inc. 214·259-4761 
Wash Seattle, G.M. Gillett & Assoc. 206-284-3344 
Exp: NY, New York, Frathom 212-667-9390 
For: Can., Burlington, Onl., White R8C\iO 416-634-1845 
For: Can., Montreal, Que., White RadIo "Ltd. 

514-482-8091 
AERONAUTICAL ELEC. CO., INC., 5856 Northwest Hwy., 

Chicago, III., 60546, Tel: 312-SP-4-52OO; Pres: W.A. 
Youngstrom 

AEROSPACE AVIONICS, INC., 1500 Ocean Ave., 
Bohemia, N.Y., 11716, Tel: 516-589-9200; Sis. Mgr: 
R.H. Kittel 

AEROSPACE KNOB CO., 9835 Dupree St., So. EtMonta, 
Calif .. 91733, Tel: 213-442-4700; Sis: J.D. Pon 

AEROTRONIC ASSOCS., INC., Riverside Dr., 
Contoocook, N.H., 03229,1e1: 603-148-3141; V.P. SIs: 
M.R. Longley • 

--_.- Advertisement ---.-

MANUFACTURER OF QUALITY 
SEMICONDUCTOR BURN-IN 
AND LIFE TEST EQUIPMENT IN
CLUDING HOT/COLD MODULE 
TESTERS, PULSERS. AND'HIGH 
VOLTAGE SYSTEMS. 

AERTECH INDS., 625 Stewart Dr., Sunnyvale, CaIH., 
94066, Tel: 408-732-0860, lWX: 910-339-9207; Dir •. of 
Mktg: F. Brewer 

Local Sales Offices & Reps: 
Cal Los Altos, J. Slone & Assocs. 415-848-4563 
Cal Los Angeles, Fetty-Schoenduve, Inc. 

213-851..<1050 
Colo Denver, Checkmate Sis. 303-771-4920 
Fla FI. Lauderdale, Snow. Co. '. 305-563-2448 
Ga Chamblee, E. G. Hotmes&, Assocs. 

404-451-6181 
III Highland Park, Feller Assocs. 312-433-3651 
Kans Sha_ Mission, Tech. SIs.Assocs. 

913-888-3330 
Md ellicott City, Doss EIcttns.~1nc. 301-844-1900 
Mass ~ Chelmsford, Independent Mktg. Reps. 

817-256-8251 
NM Albuquerque, I!owden Assocs. 505-288-7676 
NY Jericho, DaI-Tech Devices 516-433-7449 

NY Syracuse, Syracuse Tech Reps. 
Tex Richsrdson, Lear Assocs. 
Wash Seattle, Delcom Sis. Co. 

315-488-0222 
214-231-7898 
206-248-0090 

AFlINDuSTRIES INC., 400 Warburton PL, Long Branc.., 
N.J~ on4O, Tel: 201-J3.83OOI ~ J. Szafranakl; V.P: 
J. Tumpey __ 'N ___ ._~ ___ ' __ Vol .s12,513· 

AGASTAT ON., See Controls Div. Amerace Esna 
AGFA-GEVAERT, INC .. 275 Nor1h St., Teterboro, N.J., 

07608, T~: 201-288-4.100; SIs. Mgr: K. Dowell 
AGNEW-HIGGINS, INC., Box 857, Garden Grove, Cain., 

92642, Tel: 714-893-1301; SIs.Mgr: M.L Burleson; 
Treasurer: M. Visznekl; Mfg. Mgr: K. Carpenter· 

--- Advertise~ent -. --, 
CLEAN AIR TO WORK IN - From 
the manufacturers of the world's first 
laminar flow clean rooms. Laminar/
Flow Oean Work Stations - Modular 
sizes: tabletop mOdels, floor models, 
downflow fume hoods, with a full 
range of accessories: stainless steel 
counter tops, filter service gauges, etc. 
Blower-Filter Modules for converting 
existing rooms into CLEAN rooms. 
Blower-Filter stand units for convert
ing existing work stations into 
CLEAN work stations. Clean Room 
Kits - Everything needed to construct 
a low' cost Class 100 clean room. Free 
factory consultation on your clean 
room needs. All equipment guaran
teed in writing to meet Fed. Std. 209. 

AIL, DIV. CUTLER-HAMMER, INC., Deer Park, NY .. 
11729, Tel: 516-595-6471, lWX: 510-227-6073; Sis. 
Mgr: G.F. McCarthy 

AILTECH, Western Opers., 19535 E. Walnut Dr., City of 
Industry, Cal., 91748, Tel: 213-965-4911, lWX: 
910-588-3788; Sis. Mgr: R.J. Horak 

AIR ELECTRO COMM. CORP" 65 Westwood Circle, 
Roslyn HeighlS, N.Y., 11577 

AIR-LOC PRODUCTS, Div. of Clark-CuUer McDermott 
Co., Franklin, Mass., 02038, Tel: 617-528-0022 

AIR-Q-TRONICS PRODS., Box "K", MorrlSv~le, N.Y., 
13408, Tel: 315-684-3705; Pres: S.F. Tfush 

AIR PRODS. & CHEMS., INC., Box 538, Allentown, Pa., 
18105, Tel: 215-395-4911, lWX: 510-851-3686; Sis. 
Mgr: L. Patten ' 

AlR-VAC ENGRG. CO., 100 Gulf St., Milford, Conn., 08460, 
Tel: 203-874-2541; Sis. Mgr: C.S. Laslo 

Local Sales Offices & Reps. 
Ariz Chandler, Southwest Tech. Prods. ,602-963-5135 
Cal Alameda, WILNAT Co: 415-463-9629 
Cal Northridge, P. Dooley Co. 213-360-2231 
Colo Arvada, (:Qast Tool Co. 303-422-3413 
Conn Guilford, The Ober Co. 203-453-4361 
Fla Miami, Ludlum Assocs. 305-885-2514 
Ga, Roswell, Electro Rep Assocs. 404-893-1332 
III DoWners Grove, The Tipler Corp. 312-989-4343 
Mich Detroit, E & E Engrg., Inc. 313-371-2000 
Minn Minneapolis, Air Engrg. & Supply 612-335-4181 
Mo Kansas City, Burke SIs. Co. 816-642-5511 
NH Spofford, Bahr Sis. Co. 603-352-5444 
NM Albuquerque, TOLTEC Corp. 505-268-4366 
NY Syracuse, Mr. J. V. Costello 315-472-0322 
NC Charlotte, Electro Rep Assocs. 704-527-2530 
Ohio Medina, McShane 216-725-4588 
Tex Dallas, PESO 214-369-3181 
Wise Brookfield, D. R. Manecke Co. 414-782-2525 
Exp: Hallandale, Florida, EMEC, Inc. 305-925-6366 
For:· Can., Toronto, Ontario, Willer Engrg. Ltd. 

416-763-3373 

AIRBORN, INc.. 2618 M_na Dr., Dalla .. Tex~ 75220, 
Tet 214457-0274; SIs. IIgr: W.A-~ , 

VOl 310554,555 
Local Sales Offices & Reps. 
Cal Los Angetes, AirBorn 213-87D-7983 
Cal San Mateo, Melvin SIs; 415-349-7445 
Mass Haverhill, L-K Assocs. 617-373-1313 
NJ Old Bridge, R. V{. Keen Assocs. 201-727-5854 
NY E. Northport, R. W. Keen Assocs. 518-757-7642 
Wash. Baltevue, B. Waddell 208-822-0211 

AIRCOSPEER CARBON-GRAPHlTE; CARBON PRODS. 
DEPT., Div. Airco, Inc., 900 Theresia 81., SI. Marys, Pa., 
15857, Tel: 814-781-2811, TWX: 51D-883-4515; Mktg. 
Sve. Mgr: C. Bryan 

AIReO SPEER ELCTRNS, Dni. AIRCO, INC., ResIstor 
PIt., Foetet: Brook Ad., Bradford, Pa.,·· 16701, Tel: 
81"""" TWX:.51......at1; GaR, Sls.1Igr: R.M. Butler . ...;.,... ____ . ____ ~yol "18,1_ 

. AlRCO Local Distributors .' 
Cal Goteta, Radio Prods. SIs., 350 S. Kellogg Ave 

8OH64-BB23 
.CalLos Angeles, Radio Prods. SiS., 1501 S. Hill St. 

213-748~1271 

··VoI.4-1973 

AIRPAX 

Cal San DIego, Hamilton/Avnet Corp., 5589 Kearny 
Villa Rd. 714-279-1550,279-2421 

Cal San DIego, Radio Pr9ds. Sis., 7889 Clalre!nont 
Mesa Blvd.. 714-292-5811 

Minn Minneapolis, Harnllton/Avnel Elctms. 
812-854-6400 

Ore Porttand, Almac/Stroum Etctms, 8888 SW 
Canyon Rd 503-292-3534 

Pa Philadelphia, Simco Inc., 3907-11 N. Broad SI. 
215-BA-9-1880 

Tex Dallas, Hamiltonl Avnel. Elctrns., 2403 Farrington 
Wash Seattle, Almac/Stroum EIctms, 5811 Sixth Ave 

S. 206-763-2300 
Wash Seattle, Hamiltonl Avnel EIctrncs., 2320 6th Ave. 

208-624-5930 
AIRCOM, INC., Rte. 168, Union, N.H., 03887, Tel: 

603-473-2323; Pres: R. Rivers 

AIRFL YTE ELCTRNS- CO., Box 207, Bayonne, N.J .. 
07002, Tet 201-43&-2230, TWX: 7100,......... SIB. Mgr: 
M. FeInman; ChIef. Engr: J; Ptret • ____ Vol 1"131 
Local Sales Offices & Reps. 
Cal Pasadena,.RDX Corp. . 213-881-3451 
Cal Sunnyvale, RDX Corp. 408-734-4500 
Conn No. Haven, KItchen & Kutchln 203-239-0212 
Fla Miami Sch., Gaertner Assocs. 305-981-3881 
Fla Orlando, Geartner Assocs. 305-299-1000 
III Park Ridge, RF Specialists 312-898-2044 
Ind Indianapolis, R.F. Specialists 317-783-7630 
Mass l.exington, Kitchen & Kutchln 617-982-8230 
Minn Mipts., R.F. Speciailies 612-58D-1222 
NJ Clifton, Avionics Equip .. Inc. 201-n2-1956 
NY New Hyde Park, R.P. Luce & Co. 516-437-4550 
NY Rochester, R.P. KeMedy Co. 716-271-6322 
Pa Philadelphia, R.P. Luce & Co. 215-884-8365 
Tex Dallas, Jacobson Co. 214-363-7564 
For: Can., Ottawa, Ont., Aero Sis. Engrg. Co. 

613-928-8560 
For: Can., Rexdale, Ont., Aero Sis. Engrg. Co. 

416-249-9139 
AIRPAX ELCTRNS., INC., Cambridge Div., Woods Rd., 

Cambridge, Md., 21613, Tel: 301-228-4800, lWX: 
710-865-9655; Sis. Mgr: B. Kouzoulas 

Local Sales Offices & RePs. 
Ariz Phoenix, Gramer & Company 602-279-1231 
Cal Los Altos, Alrpax Elctms., Inc. 415-965-0355 
Cal Pico Rivero, Westrep . 213-949-2551 
Fla Fern Park, Airpax Etctrn. 305-841-8793 
III Hinsdale, Momak Sis. 312-854-4524 
Ind Indianapolis, A.D. Moore Co. 317-291-8550 
Iowa Cedar'Rapids, Reid Assocs., Inc. 319-362-6302 
La Bossier City, Deeco Controls 318-746-2141 
Md Cambridge, Airpax Cambridge Div. 301-228-4800 
Md Silver Spring, Rep-Tron Inc. 301-593-4844 
Mass Wellesley Hills, Airpax Elctms., Inc. 617-237-2600 
Mich Southfield, Automatic Controls 313-354-1190 
Minn Hopkins, Fred Petarson Co. 612-941-5400 
Mo St. Louis, Harris-Hanson Co. 314-432-3611 
NJ Cherry Hill, Jack McCoy Co. 609-428-3444 
NY Great Neck, J. Di Blasi Assocs., Inc. 

516-482-4040 
NY Syracuse, C.W. Floring 315-478-2149 
NY Syracuse, H.R. Murray 315-448-5555 
NC Winston-Salem, L. Whita 919-725-3612 
Ohio Cleveland, Baehr, Greenleaf & Assoc. 

216-221-9030 
ohio Dayton, C.P. Haskell 513-298-3331 
Okla Tulsa, T.J. Ray Co. 916-627-1515 
Pa Pittsburgh, Friday Engrg. SIs. 412-341-1444 
Tex Dallas, Slevens Sis. 214-350-2476 
Tex Houston, Haltom Co. 713-782-5625 
Tex Odessa, Bamco Co. 915-332-0293 . 
Wash Seattle, Don Smith Sill. 208-633-3160 
WiSe Wauwatosa, Larsen Assocs. 414-258-0528 
For: Can., Port Credit, Ont., Leonard Etec., Ltd. 

418-274-3454 
For: Can., Vancouver, B.C:, Southwell Controls, Ltd. 

!104-325-3201 
AlRPAX ELCTRNS., Controls PlY., 8801 W. SLI'Irise Blvd., 

Fl Lauderdale, FI.a., 33313, Tel: 305-587-1100, TWX: 
510-956-9886; Sis. Mgr: P. Webster 

Local Sales Offices & Reps. . . 
Cal Mountain V_, Airpax Elctrns. 415-965-0355 
Cal Santa Fe Springs, Sales Engrs. Ltd. 

, 213-921-4337 
Cal sciuth EI Manta, Airpax Elctms. . 21~ 
Conn West Hartford, lnatr. Dynamics Inc. 203-233-5503 
Fia Fern Park, M. G. Assocs., Inc. 305-841-8793 
01 Chicago, K-W Assocs. 312-792-2818 
Ind Indianapofis, Electro Engrg. & Sis. 317-547-5273 
Iowa Cedar Rapids, Reid Assocs. Inc. 319-362-6302 
La Baton' Rouge, AitenAssocs. 504-828-4887 
La Bosai8r City, Deeco Controls. 318-748-2141 
Md Baltimore, Jobe & Co. 301-235-3502 
Mass Wellesley 1-iHIs, Airpax Etctrns.· 817-237-2600 
Mich Southfield, Automa1Ic Controls Co •. 313-354-1190 
Minn ~,E. J. Doyle Co. 612-721-3393 
Mo St. louis, Harrls-Hanson Co. 314-432-3611 
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NM AlbUquerQ\l8,Aztec Entp/'s .. ' 505-255-2440 
NY . Buffalo, R.M. Newell Co. 716-732-0662 
NY . Great Neck, J. Oi Blasi Assocs. 515-482-4040 
NY" Syracuse, C. w. Floring & Assocs. Inc. 

• 315-478-2149 
NC Charlotte, MacGuire & Crawford Instr. Co. 

704-366-3454 
Ohio Medina, Airpax Elctrns. 216-725-7989 
Okla Tulsa, Lucas ContrOls Co. 91IH43-7557 
·Pa Harleysville, Airpax Elctrns. 215-643~560 
Pa Pittsburgh, Fridayl:ngrg. Sls.- 412-341-1444 
Tenn HixSOn, G. Grant Co. 615-875-4633 
TexDallas, Stevens Sis. 214-350-2476 
TeX Houston, The Haltom Co. 713-782-5625 
Tex Odassa, Bamco Inc. 915-332-0293 
Wise Wauwatosa, Larsen Assocs. 414-258-0529 
For: Can., North Vancouver, (B.C.l, Southwell 

Controls. Ltd. 604-980-3688 
FlIr:. Can., Pt. Credn, Ontario, Leonard Elec. Ltd. 

. 416-274:.s454 
AIATRON, Dlv. Litton Inds.,200 E. Hanover Ave., Morris 

. Plains, N.J., 07950, Tel: 201-539-5500, TWX: 
710-986-7473; SIM Microwave CompS: E. Strong; SIM 
Waveguide Prods: C. Marr; SIM Comm. Prods: T. DoIar 

AJAX MAGNETHERMIC CORP., 1745 Overland Ave., 
N.E., Wairen, Ohio, 44482, Tel: 216-372-2529; Mktg. 
Mgr: M.E. Hackstedde . 

AKG, DIY. North American Philips Corp., 100. E. 42nd St., 
New York, N.Y., 10017, Tel: 212-697-3600; Sis. Mgr: 

.. R.W. Miller 
AKRO-MILS, INC., Box 989, Akron, Ohio, 44309, Tel: 

216-253-5593; Ind. Prod. Mgr: M. Epstein; Sis. Mgr: G. 
McDonald 

AKRO-MILS, Local Distributors 
Ariz Tucson, Inland Elctrn Supply Co., Inc, Box 4010, 

715 E. Broadway 
Cal Mt. View, Abacus Elctms. Co., Inc., 1065 Terra 

Bella Ave. 415-961-1500 
Cal San Jose, Quementlnd'l. Elctrns., 1000 S. 

Bascom Ave. 
III ChicagO, Elctrn. Distr. Co., Inc., 4900 N. Elston 

Ave. . 
Ky Louisville, Burks, P.I., 842 S. 7th ·502-589-3960 
Minn Duluth, Northwest RadiO, 123 E. First St. 

'. 218-727-1685 
Mo St. Louis, Van Sickle RadioElctms, Inc, 1915 

Washington Ave 314-MA-I-50oo 
Ohio Akron, Akron Elctm. Supply, 167 S. Arlington St 

. . . 21i!-162-8818 
. Va Norfolk, Priest Elctm., 6431 Tidewater Dr. 

. 703-855-2021 
Wise MadiSon, Satterfield Elctrn., 1900 S.Park St. 

608-257-4\101 

ALADDIN ELCTRNS~ 701 Murfreesboro Rd~ Nashville. 
Tenn.. 37210. Tel: 815-748-3335; Sis. Mgr: F. G. Baslller; Ch., Engr: J.F. Marshall; DI •• N_ Prod. Dev: P.E. 
Dicker ... ~ •• ~ .... ~ .... ~_. __ ._ ...... _ •• _.~ __ ._ •• Vol' 30>1248.1248 

Local Sales Offices & Reps. 
Ala Huntsville, Young & lawnince Assoc. 

205-539-6575 
Cal Los Altos, Ewing-Foley· 415-941-4525 
Cal So. Pasadena, Alta Engrg. 213-882-3814 
Colo Denver, E. W. Johnson Co. 303-985-4810 
Fla Wonter Park, Young & Lawrence Assoc. 

305-647-6929 
III . Chicago, Electro-Comp. SeJes 312-763-3636 
Ind Indianapolis, Schroeder & Loomis 317-251-4571 
Iowa' Cedar'Rapids, Sellee Sales Corp. 319-382-8155 
Md Glen Arm, Bamhill & Assoc... . 301-252-5610 
Mass Needham, Deveer Sis. Engrti. 617-444-4200 
Mlnn Minneapolis, F. B. Hill 612-941-5270 
Mo J<at,sas City, AutomatiC General Sis. 

816-333-8206 
NY Hyde Park, R.P. Kennedy Co. 914-229-2269 
NY Rochester, R.P. Kennedy Co. 716-271-8322 
NC Raleigh, Bamhill & Assoc. 919-787-5744 
Ohio 'Cincinnati, Luebbe Sis. Co. 513-871-4211 
PI' Delmont, Luebbe Sis. Co. 412-468-4019 
Tex Dellas, G. Weinreich & Assoc. 214-321-2800 
Va Lynchburg, Barnhill & Assoc. 703-245-4824 

ALBEROX CORP., New Bedford Ind'i. Pk., New Bedford, 
Mass., 20745, Tel: 617-995-1725; Sis. Mgr: J.A. Braun 

ALCO ELCTRN. PRODS.. '1551 Osgood sf.. North 
Andover; Ma88.. 01845, Tel: 817-885-4371, TWX: 
71C1-3GG552; OEM Sis. Mar: T.J. Clark; Prod. PI. Spec: 
J. Smartglilll DJatr. Sis. Mgr: L,V; Murphy 

. . . Vol N58 46C1,894 ... 

Local Sales offices & Reps. 
Alas Magnolia, J.Y. Schoonmaker Co. 918-936-1423 
Cal Inglewood, W. Bert Knight, Inc. 213-878-4711 
Cal San Carlos, La-Dan/Dei Bucchia 415·592-4800 
Caron NeW Haven, Gerber 203-m'8279 
Fla No~ Miami Beach, Irby & Connolly, Inc. 

. 503-949-51V7 
Fla Orl8ndo, Irby & Connolly 305-894-8471 
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Ga ..·Marietta, Electro Rep: Assocs. 404-435-0079 
Ga Roswell, Electro Rep .. AsSOCS.404-993-1332 
III ' GlenE11yn, Rockford Controls Co. 312-489-8016 
Iowa Marion, ThoMaS & Modrclfi Assoc .. 3111-377-8261 
Kilns Shawnee Mission, Thomas & Modrcin 
,., . . . 913-432-2131' 

Md' TOWson, Habco Elctrns. 301 ~25-963T 
Mass E. Longmeadow, Gerber 'SIs. 413-525-3069 
MassWal~, Gerber Sis, . 617-890-8040 
Mich Southlield, Champagne Sis: Co. 313-354-0270 
Mlnn SI. Paul. COIjnIrynlan Assocs. 612-845-9151 
Mo Hazelwood, ThOmas. & MOdt¢in Assoc. 

314-838-8446 
NJ Keasbey, Addemll 
NY Dewitt, Tri.TechElctms., Inc. ;115-446-2881 
NY Huntinglon SIB., Addem.- I 516-567-5900 
NY Larchmont, TrHech Elctrns., Inc. 914-834-4423 
NC Charlotte, Electro-Rep Assocs. ,704-527-2530 
Ohio Cleveland, Midwest Sis. 216-234-9200 
Okla Tulsa, J.Y. Schoonmaker Co. \118-936-1423 
pa Phila., Professional Svc. Assoc. 215-722-8222 
Pa Pittsburg, Trymax Co. 412-823-8400. 
Tex Dallas, J.Y. Schoonmaker Co. 214-357-8481 
Tex Houston, J.Y. Schoonmaker Co. 713-922-9510 
Tex San AntoniO. J.Y. Schoonmaker Co. 

. 512-342-0251 
Va Lynchburg, Habco Elctms. 703-384-5236 
Wash Seattle, D. Smith Sis. 206-633-3160' 
Exp: Thomeston, Conn., Norcon DIY. Intrade 

203-283-5563 
For: Can., Toronto, ant" Canadian General Elee. 

416-537-4481 
For Local Sourca Data Call ToIl-I'ree 8CJO-645.8200 
(In N.Y. Ste1e Call 51&-294-0890 Collect) 
ALDEN ELCTRN. & IMPULSE RECORD. EQUIP., Wash. 

St., Westboro. Mass., 01581, Tel: 617-366-8851; Sis. 
Mgr: L.A. Farrington 

Local Sales Offices & Reps. 
Mass Westboro, Alden Electronic & Impulse Recording 

Equip. Co. 617-366-8851 
Va Arlington, Alden Washington Lab & Service 

Facility . 703-549-5198 
ALDEIII SVS. CO.,INC., Box A, Dept. 282. Westboro, 

Mass., 01581, Tel: 617-366-6556; Gen'L. Mgr: N.A. 
Duhamel 

ALERT TECHNOLOGY, IIIIC., 2910 MacArthur Blvd., 
Northbrook, III., 60062, Tel: 312-498-0940; Pres: M. 
Baumeister; V.P: A. Cutshaw 

ALFORD MFG. CO., 120 Cross SI., WinChester, Mass., 
01890, Tel: 617-729-8060, TWX: 710-349-1063; Sis. 
Mgr: G. Cohen 

Local Sales Offices.& Reps. 
For: Can., Montreal, Qui!., Milej: Elctrns. Ltd. 
. 514-334-9140 

ALL AMERICAN TOOL & MFG. CO., INC., 8027 Lawndale, 
Skokie, 111.,60076, Tel: 312-873-7084; Gen. Mgr: J.E. 
McMenamin . 

ALL STATES PLASTIC MFG. CO., INC.; 2931 N. Elston 
. Ave., Chicago, III .. 60618, Tel: 312-539-9555; Sis. Mgr: 
S. Schmeisser '.' . 

ALL·TRONICS INC.. 45 Bond St .• Westbury. N.Y •• 11580, 
Tel: 516-333-3090. TWX: 510-222-3655 

Vol2e548-550 
Local Sales Offices & Reps. 
Cal Menlo Park, Long & Assocs. . . 415-327-1300 
Fla Largo, Massey Assocs. 813-595-8950 
III Chicago, Communications Engrs. 312-761-0548 
NY Syracuse, Lenard Co. 315-GR-9-9191 
Pa Philadelphia, Mid·Eastem Aasocs. 215-DA~-881'0 
Tex Houston, Chester BIJII . 713-526-3101 
Wash Sesttle, R Drake Assocs. 206-783-98108 
For: Can., Misaissauga, Ont, D. R. Beattie 

416-822-4414 
ALLACO PRODSDIV., Bacon Inds., Inc., 192 PleaSantSt., 

Watertown, Mos., 02172, T,I: 617-92&-2550; Sis: Mgr: 
R.S. Cass; Oper. Mgr: D.G. R!rd 

ALLARDINSTA. CORP •• 770Meln St.. W_lbury; NY. 
1151C1, Tel: 518-334-8742; SI8. Mar: P. SorrentinO; Cust 
Serv. Mgr: P. Sorrentino ._. __ ._._. __ • ___ • __ .Vol N6.' 

Local Sales Offices & Heps. 
Cal Berkley, P. Rosen Co. 415-526-8286 
Cal Pico Rivera, Westrep 213-949-2551 
Fla Melbourne, Tech-Rap Assoc.' 305-723-9140 
Ind Columbus, Miltronics 812-376-8321 

ALLEGHENY LUDLUM STEEL CO., 2000 Oliver Bldg., 
Pittsburgh, Pa, 15222, Tel: 412-281-5300, TWX: 412 
642 3045; Sis •. ~gr: R,D. M~r . 

ALLEN AVIONICS. DIY. A.K. Allen ~ 224 East 2nd St; 
Mineola,' N,Y •• 11501. Tet 518-248-8080; SIs. 'Mgr: L. 
Jacobson .6.; _______ • Vol P544,545; Vol 30>17 .... 1 

Local Sales otfices & Reps. . .. . 
Ala Birmingham, F. C. Nickerson Co. ' 205-853-2852 
Cal ~.UiS Angeles, E.V. Roberts & Assoc. 
.'... 213'-1170-9581 

Cal Palo' Alto, Adtek Assoc. 415-323-5414 

·Vol. 4-1873· 

Cal San Diego, E. V.Roberts'· 714-282'7891 
Colo Golden, J: Hurlbut 303-279-7138 
Fla Oldsmar, F. C. Nickerson Co. 813-868-4209 
Ge Decatur, F. C.,Nlckerson Co. 404-377-1575 
III Chicago, EiecIro-'Tech Mktg.Assoc. 

.312-568-4535 
Kana WoChlta, E. Caibiener Assoc. 316-882-5782 
Md' ·Baltimore, D. Jones 301-752-0577 
Mass Wayland, Wayland Engrg. Sis. 617-855-6080 
Minn Anoka, K. Haugeil & Assoc. 612-421-3395 
NY WOOdbury, J. Sweeney 516-892-4222 
NC KannapoliS, F; C. Nickerson Co: 704-932-8772 
Pa Phila., Mid-Eastem Assocs. 215-842-2810 
Tex O8Ilas. Texas Avionics 214-388-3568 
W8$h Sestlle, Underwood & Underwood Inc. 

. 206.243-2133 
Exp: Stamford, C1., Dage Corp. 203-324-3123' 
For: Can., Don Mill, Ont .• Tech Assoc. 416-445-7480 

ALLEN-BAADLEY CO~ 1201 S. 2nd St~ MIlWaukee, 
WIse.. 53204, Tet 41 .... 71-2000. TWX: '1G-2B2-3451; 
Sis. Mgr: C. Ryder •• _ •••• __ •• ___ • __ •• __ Vol 30>1083-1_ 

Local Sales Offices & Reps. 
Ala Birmingham, Allen-Bradley 205-879-4641 
Ark Wtlle Rock, C.H. Stout 501-374-8201 
Cal Inglewood, W. B. Knight 213-878-4711 
Cal San Francisco, Hunter 415-826-8576 
Colo Denver, Allen-Bradley Co.303c936-7303 
COM. Stratford, Allen-Bradley 203-378-7364 
FIa Jacksonville, Van & Smith 904-384-2376 
FI~ Miami, C: Lee & Assocs. 305-444-7414 
Fla Orlando, Van & Smith 305-425-7028 
Fla Tampa, Van & Smith 813-877-8393 
Ga Atlante. R. E. Wilson Co. 404-876-8833 
Haw Honolulu, R. J. Austin & Assoc. 808-395-4011 
III Chicago, Allen-Bradley Co. 31;!-822-9302 
III Rockford, Allen-Bredley . 815-965-8795 
Ind FI. Wayne, Allen-Bradley Co. 219-745-7068 
Ind Indpls., Allen-Bradley 317-293-'5223 
Iowa Bettendorf, Allen-Bradley 319-355-2831', 
Ky Louisville, Rletze Co. 502-893-2571 
La Metairie, Allen-Bredley 504-888-2281 
La Shreveport, C; Stout· 318-425-5485 
Me Portland, Allen-Bradley 207-772-3555 
Md Baltimore, Allen-Bradley 301-265-5600 
Mass Framingham, Allen-Bredley 617-879-5900 
Mass Springfield, Allen-Bredley 413-732-3430 
Mich Flint~ Allen-Bradley 313-232-9341 
Mlch Gland Rapids, E.B. Dewey 616-454-1825 
Mich Kalamazoo, E.B. Dewey 81 &-344-8183 
'Mich Lansing, Allen-Bradley 517-393-8600 
Mich Madison Hgts., Allen-Bradley 313-583-9400 
Mlnn St. Paul, Allen-Bradley 612-645-4523 
Mo Kansas CiIy, Allen-Bredley 815-421-4595 
Mo Maryland Hgts., Allen-Bradley 314-567-8326 
Neb Omaha, Midwest Equip. 402-341-7600 
NJ Bloomfield, Allen-Bredley 201-338-4600 
NM Albuquerque, W. Oolde Sis. 505-256-0307 
NY Albany, Allen-Bradley 516-869-5373 
NY Buffalo, Allen-Bredley 718-873-7617 

. NY Rochester, Allen-Bradley 716-48200010 
NY Syracuse, Allen-Bradley' 315.463-4501 
NC Charlotte, Allen-Bredley Co. 704-372-3287 
NC Greensboro, Allen-Bradley 919-288-2134 
Ohio Akron, Allen-Bradley 216-253-2106 
Ohio Cincinnati, Allen-Bradley 513-793-7580 
Ohio Cleveland, Allen-Bradley 21 &-391-2855 
Ohio Columbus, Allen-Bredley 614-263-8981 
Ohio Dayton, Allen-Bradley 513-298-6121 
Ohio Toledo, Allen-Bradley 419-641-7726 
Okla Tulsa, J. W. Elder Co. 91&-583-9149 
bre Eugene, J.A. Tudor 503-866-1252 
Ore Portland, J. Tudor 503-288-5154 
Pa Allentown, Allen-Bredley 215-437-2401 
Pa Erie, Allen-Bradley Co. 814-838-6100 
Pa King of Prussia, Aflen-Brildley Co. 215-337-1990 
Pa Pittsburgh, Allen-Bradley Co. 412-923-1844 
Pa Yolk, Allen-Bradley 717-848-2239 
SC Taylors, Allen-Bradley 803-268-1391 
Tenn Knoxville, Allen-Bradley . 615-588-0591 
Tenn Memphis, C. H. Stout of Tenn. 901-382-1816 
Tenn Nashville, Allen-Bredley 615-934-1860 
Tex Dallas, Allen-Bredley Co. 214-748-8356 
·Tex Houston, Allen-Bradley 713-225-0747 
Tex San Antonio, Allen-Bradley 512-732-4382 
Utah Salt Lake Cy., Stevens Sis. 801-487-5489 
Va Norfolk, Allen-Bredley 703-499-0218 
Va RichmOnd, Allen-Bradley 703-282-4285 
Wash Sestlle, JATudor 206-682-7444 
Wash Spokane, J.A. Tudor 509-327-3328 
WVa· Charieston, H. E. Payne 304-343-1393 
Wise Appleton, Allen-Bradley' 414·734-8262 
Wise Milwaukee, Allen-Bradley Co. 414-871-2000 
Exi>: N.J., Bloomfield, AIIer\-BradIey 201-338-8282 
For:. can., Calgary, Alberta"R. l. Brews & Son, Ltd. 
". ' 403-282-0151 

I"or: .can .• Edmonton, Alberta, R •. l. 8rews & Son, Ltd . 
, 403-482-3732 . 
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For: 

For: 

For: 

For: 

For: 

For: 

For: 

For: 

For: 

For: 

For: 

For: 

For: 

Can., Fredericton, N.B., FouIis Engrg. SIs., lit!. 
506-475-6012 

Can., Halifax, N.B., FouIis Engrg. SIs., Ltd. 
1102-429-3330 

Can .. Hamilton, Ont., Allen-Bradley Can., Ltd. 
416-544-2876 

Can .. London, Onl., Allen-Bradley Can., Ltd. 
519-471-5150 

Can., Montreal, Que., Allen-Bradley Can., lid. 
514-271-2461 

Can., No. Bay, Ont., Allen-Bradley Can., Ltd. 
705-474-4120 

Can., Ottawa, Ont, Allen-Bredley Can., lid. 
613-728-3355 

Can., Que., Que., Allen-Bradley Can., Lid. 
418-529-7584 

Can., Regina, Saskatchewan, Thurman Supply 
Co., Ltd. 306-527-11501 
Can., st. Johns, Newfoundland, fOUIis Engrg. 
Sis., Ltd. 709-728-3212 
Can., Toronto, Ont., Allen-Bradley Can., Ltd. 

416-445-3740 
Can., Vancouver, B.C., KHW Seppala, Ltd. 

604-879-4541 
Can., Winnipeg, Man., N. L. Haney Agency, Ltd. 

204-786-8756 
ALLEN-BRADLEY Local Distributors 
Cal EI SegundO, Liberty EIctms., 124 Maryland St. 

213-322-8100 
Cal Irvine, Cramer /L. A., 17201 Daimler St. 

714-979-3000 
Cal MI. View, Elmar Elctrn., 2288 ChBrieston Rd. 

415-961-3611 
FIB Hollywood, Cramer /Ew Hollywood, 4035 North 

29th Avenue 305-923-8181 
FIB Hollywood, Schweber Elctrns. 305-927-11511 
Ga Atlanta, Schweber Elctrns. 404-449-8170 
III Chicago, Schweber Elctrns. 312-593-2740 
HI MI Prospect. Cramer/Chicago, 1911 South 

Busse Road 312-593-8230 
MdGailhersburg, Cramer/Ew WashingtOn, 18021 

Industrial Drive 3OHI46-0110 
Md Rockville, Schweber Elctrns. 301-881-2970 
Mass Newton, Cramer EIctm. InC., 85 Wells Avenue 

617-969-7700 
Mass Newton, Cramer/lntemaI\On8l, 85 Wells Ave. 

617-969-7700 
Mass Waltham, Schweber Elctrns. 617-890-8464 
MIch DeIroiI, Schwebar EIctms. 313-563-9242 
NJ Sornsreet, Schweber Elctrns. 201-469-6008 
NY Rochester, Cramer/Rochester, 3259 Winton 

Road South 716-275-0300 
NY Rochester, Schweber Elctrns. 716-328-4180 
NY Wsatbury, Schweber E1ctrns., Jericho Tpka 

516-334-7474 
NC Raleigh, Schweber Elctms. 919-832-8881 
Ohio Beachwood, Schweber E1ctms. 216-464-2970 
Tex Houston, Harrison Equip. Co. Inc., 1616 

McGowen St. 713-224-9131 
ALLEN-BRADLEY, Systems Div., 747 Alpha. Dr., Highland 

HgIS., ONo, 44143, Tal: 216-449-6700, 'TWX: 
810-427-2975; Mktg. Mgr: R.J. Fradrickson 

ALLEN ELCTRNS. DIV., Allen Organ Co., Macungie, Pa., 
18062, Tel: 215-965-9801; Mgr: M.F. Nelson 

ALLEN MFG. CO., Drawer 570, Hartford, Conn., 06101, 
Tel: 203-242-85", 'TWX: 710-425-0099; Sis. Mgr: L. G. 
Ullring 

ALLIANCE MFG. CO., North American PhIlips Co., Alliance, 
Ohio, 44601, Tel: 216-821-5380, TWX: 216 823 8100; 
D1st Sis. Mgr: H.F. Cockrill; OEM Sis: J. Beettura 

Local Sales Offices & Reps. 
Cal San Francisco, W.J. Purdy Co. 
Conn Madison, L. Carr 
III Chicago, Mallh8Ws-Mldwest Co. 
III Chicago, T.B. Hunter 
Ind Columbus, A.J. Bolenbaugh 
Kana Des Plalnes, Mathews & Co. 
Mich Grand RapIds, J.J. Orr Co. 
MIm MinneapOfis, H.M. Richardson Co. 
Mo St. Louis, T.L. Dowell & Co. 
NY Flushing, Bettan Sis. 
NY Pittsford, Dynatherm, Inc. 
NC Charlotte, Hollingsworth & Still 
Ohio Cincinnsti, F.J. Campisano 
Term NashvIlle, J. Cottrell 
Tex Dallas, Lund & Co. 
Exp: NY, New York, J. Plasencia Co. 

UN 3-3300 
AT 6-4269 
283-5333 

SP 7-2500 
&12-372-3960 
312-298-3600 

LE 4-4029 
335-7734 
VI 2-1588 

212-969-7600 
716-566-0080 
704-536-7047 

662-1616 
CY 2-8997 
RI8-9839 

For: Can., oakville, Ont., H. Daymond Sales, Ltd. 
644-6721 

ALLIANCE Local Distributors 
Ky LouIsville, Burks, P.I., 842 S.7th 502-589-3960 
Mass Woburn, Abbott Elctm., 902 Main St. 

617-935-2040 
ALUED CHEMICAL CORP., Specialty Chemicals Div., Box 

1087R, Morristown, N.J., 07960, Tel: 201-455-2000, 
TWX: (201) 538-6855; Sis. Mgr: D.L. Ouster1ing 

AWED CONTROL co., 100 Relay Rd., Pl8ntavltle. 
Conn., 08479, Tel: 203-828-9854, TWX: 710-473-0079 

Vol 20883417 
Local Sates Offices & Reps. 
Cal Cupertino, P.M. SIs. , 
Cal Los Angeles, EI-Com Inc. 
Cillo Denver, Electronic Sis. 
Fla MaimI Beach, Geartner Assocs. 
FIa Orlando, Gasrtner Assocs. 
Ga Chamblee, O'Hara Assocs. 
III Chicago, D. Dolin Sis. Co. 
Kana Overland Park, Penzner-MankuS Assocs. 
Kana WochiIa, Penxner-Mankus Assocs. 
Md Baltimore, J. R. DanIel & .Co. 
Mass Millis, Selmark Assocs. 
Minn MinneepollS, E.C.R., Inc. 
NJ Wayne, R. Horns Assocs. 
NY Syracuse, L D. Allen, Inc. 
NC Burlington, P.J. Nahser Co. 
OhIo Aurora, E.M.A., Inc .. 
Ohio Centerville, E.M.A., In.c. 
Ohio Dayton, G. P. L8S$iS Assoc. 
Pa PIttsburgh, Gene S. Root & Co. 
Pa Willow Grove, J. R. Daniel & Co. 
Tex Dallas, Ammon & Rizos 
Tex Houston, Ammon & RIzos 
Wash Sesllle, D. Smith SIS. Co. 
For: can., Pointe ClaII'e, Que., Siemens Canada, Ltd. 
For: Stamford, Conn., Dage Corp. 
For: Westbury, N.Y., Minthorne 1nt&maI'1. 

AWED Local Distributors 
Ariz PhoenIx, MoIlronics,lnc., 2746 W. Palm LA. 

602-272-7951 
Cel San Diego, Moltronics, Inc., 7969 Enginesr Rd. 

714-276-5020 
Cal Santa Clara, Mo1tronics, Inc., 337 Mathews SI. 

408-244-7600 
Cal South GBte, Mollronics, Inc., 5610 E. Imperial 

Hwy. 213-773-6621 
Minn MinneapoliS, ICI-Industrlal Comps. Inc., 

812-927-9991 91 
Ohio Akron, Akron E1ctm. Supply, 107 S. ArJing10n St 

216-762-8818 
Tenn Nashville, Electra Ois1ributing, 1914 W. End Ave. 

615-329-3971 
Tex Houston, Geophysical Supply Co., Box 52230. 

713-224-0821 

ALUm ELCTRNs., DIY. of TIIICI, Corp., 2400 W_ 
Wallington Blvd., Clilcago, HI., 60812, Tet 
312-421"2400; V_P, SIc Do Yanlko; NIt'L Mid .. lIor: J..C
Herve, _. Vol 1"387; Vol 20888,818; Vol :te125O, 1251 
Local 8aIes Offices & R~. ' . 
Cal Garden Grove, Allied EIctms./DiY. of Tandy Corp. 

. 213-598-8805 
FIa Fort Lauderdale, Allied Elctms.lDiv. of Tandy 

Corp. 305-772-6404 
Md CoUege Park, Allied Elctrns.lDiv. of Tandy Corp. 

301-345-4600 
Mass Braintree, Allied E1ctms./Div. of Tandy Corp. 

617-848-4150 

ALLIED SYSTEMS CORP" Box 11005, Grean8boro, 
N..C., 27408, Tat 919-211So22114; V.P: E.V, S8ude . 

Vol :te&53 
Local salas Offices & Reps. . 
Ala Huntsville, Tech-Rep Aasocs., Inc. 205-881-5925 
Cal Long Beech, Cairns Engrg. Sis. CO/P. 

, 213-432-7444 
Cal San Carlos, Electro Pacific 415-593-1334 
FIB Indlan Rocks Beach, Tech-Flap Assocs., Inc. 

813-595-2834 
Fla MeIborne, Tech-Rep Assocs.,Inc. 305-723-9140 
Md Arlington, H. J. Heffeman Co. 703-522-8866 
Mass Waltham, ICM Co. 617-691-6059 
NY HycIe Park, R.P. Kennedy Co. 914-229-2269 
NY' Rocheater, R. P.Kennedy Co. 716-271-8322 

AW5-CHALMERS, Box 512, Mllwaukes, Wise., 53201, 
Tel: 414-475-2000, TWX: 910-262-3445; SwiIchg&ar 
Div: D. Gibson; Ind. Controls Div: D. Smith; Motor & 
Gen. OIv:J.W. Donnelly. 

ALLIS, lOUIS DIV., Utton Industrial Proda., Inc., 427 E. 
Stewart St., MilWaukee. WISe.;. 53201, Tel: 
414-461-6000, TWX: 91()"161-3160 . 

AWSON LABS., INC., Box 884P, Austin, Tex., 78766, Tel: 
512-836-5160; Sis. t,4gr: E.U. Paraons 

Local S8tes Offices & Reps. 
Mass WaIIhIm, Tech. EnterprIses 617-891-5300 
Exp: N.Y., New York, B. Freudenberg, InC. 

212-PL-7-913O 

ALMOND INSTRS. co., 1010 Eo Cyprwa St.. Covine, 
CII, '1722, Tel: 21M87-4181; SIa. Mgr: G.A. Almond 

VoIlet138 
ALNOR INSTR. CO.,' 420 N. LaSSIIe St., Q/)Icago, III., 

60810, Tel: 312-467-1331;AssI. Sis Mgr: J.J. Kuska; 
SIs: W.J. BaIley 
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ALPHA COMPONENTS CORP., 115 Eucalyptus Dr., EI 
Segundo, Cal .. 90245, Tel: 213-322-7780; Pres: J.T. 
Ca1aldo; VP:J.D. VIckrey , 

Local 8aIes Offices & Reps. 
Ariz Phoenix, B.G. Sis. 802-288-7252 
Cal Los Angeles, Wayne Dinsmore Co. 213-622-2849 
111 SkOkie, M. Berman Co. 312-675-3740 
Minn MinneapolIS, White S18. Co. 612-9211-4881 
NY Brooklyn, I. Blown Co. 212-493-1379 
Exp: Beverly Hills, Calif., ItonI'a Intemational 

. 213-272-0011 
ALPHA INSTA. INC .. 20 Sylvan Rd., Woburn, Mass., 

01601, Tel: 617-935-5150, 'TWX: 710-393-1236; Mktg. 
Svcs. Mgr: R.B. Moffett 

ALPHA METALS, INC., 56 Water SI., Jersey CIty, N.J." 
07304, Tel: 201-434-6778 

ALPHA METALS Local Distributors 
, Mass Boston, De M8I'Ilbro E1ctrns, 1095 

Commonwealth Ave. 817-787-1200 
Tex Houston, LeIIert Co., Box 2164 713-225-1465 

ALPHA WIRE CORP .. 711 Ud.erwaod Ave., I!IIz8Mlh, 
N.J .. onm, Tel: 201-925-8000, TWX: 710 818 -5; V_P: 
N. 1Im.r Vol 3OIIOI,3GI, 1311·1348 
Local Salsa Offices & Reps. 
Ariz PhoenIx, SheIIer-Kahn 602-258-7893 
Cal Inglewood, J. Berman Co. 213-878-1281 
Cal Oakland, F. Moulthrop 415-281-7676 
FIa MalIIand, Hawkins Hutto 305-831-2474 
Fla Pompano Beach, Hawkins-Hutto 305-943-9593 
Ga Atlanta, Minar Elctms. 404-281-6160 
Haw Waiamae,. Earl Assocs. 808-696-3283 
III Chicago, Dolin Sis. Co. 312-286-8200 
Ind IndianapolIS, Marketing Engrs. 317-546-1532 
Kana WIchIta, L. Florence 316-838-7226 
La New Orleans, Texport Co. 504-486-8073 
Mich St. Clair Shores, J.M. Thorpe Co. 

Minn Minneapolis, C.R. Gibb 
Mo Kansas City, L. FIorenoe 
NJ Elizabeth, Alpha Wire 

313-779-6383 or 6384 
812-377-1200 
816-561-7222 
201-925-8000 
201-925-8000 
505-285-7077 

NJ Eliz&beth, Alpha Wire CO/P. 
NM Albuquerque, Sheller-Kahn 
NY Rochester, Marsey Sis. 
NC Raleigh, Millar Elctms. 
Ohio Cleveland, Marlow Aasocs. 
Tenn Memphis, Texport Co. 
Tax Dallas, Texport Co. 
Tex Houston, Texport Co. 
Wash Sesllle, Earl & Blown 
For: Can., Downsvlew, Onl., F. EAkin 

ALPHA WIRE Local Distributors . 

716-442-9700 
919-787-9584 
216-381-4500 
1101-883-0880 
214-356-3435 
713-484-2828 
208-284-1121 
416-838-0451 

Ala BirmIngham, J.W. Clary Co., 1713 Second Ave. 
S. 205-322-2488 

Ariz Phoenix, Mollronlcs, Inc., 2748 W. Palm LA. 
602-272-7951 

Ariz Tucson, Inland Elctm Supply Co., Inc, Box 4010, 
715 E. Broadway 

cal Garden Grove, AHled E1ctms., 12311 Industry St. 
213-598-8805 

Cal Mt. View, Abacus Elctms. Co., InC., 1065 Terra 
Bella Ave. 415-961-1500 

Cal MI. VI8W, Powell Elctrns/Califomia, Box 997, 411 
Fairchild Dr. . 415-964-0620 

cal San Diego, Moltronics, Inc., 7969 Engineer Rd. 
714-276-5020 

Cal San Diego, Shanks and Wright Inc., 2045 Kettner 
Blvd. 714-239-0176 

Cal Santa Clara, MoItronics, InC., 337 MaIheWs St. 
. 408-244-7600 

Cal South Gate, MoItronics, Inc., 5610 E. Imperial 
Hwy. 213-773-8521 

Conn Fairfield, Utronic InC., 273 Unwood Ave. 
203-255-4521 

Conn Hamden, Arrow EIctmcs., 296 Treadwell St. 
203-246-3801 

Conn HB/ndlln, Connecticut Electro Sis., 1601 0ixwaI1 
Ave. 203-286-8266 

Conn Hamden, Wilshire Elctms., 2554 State St. 
. 203-281-1188 

Ga Allanta, Jackson E1ctmcs., 1135 Chattahoochee 
Ave. NW 404-355-2223 

III 'Chicago, AlIiedElctrns., 2400 W. Washington 
Blvd. 3·12-421-2400 

III Schiller Park, HamiIIon-Avnet Elctrs., 3900 N. 
25th Ave. 

Ind Ft. Wayne, Ft. Wayne E1ctms. Supply, 3608 
Maumee Ave. 2·19-742-4346 

Ind South Bend, Radio DisIr Co Ir)c, 1212 High St 
219-287-2911 

La Shrevej:Jort, Interstate EIec. Co., 1419 Culpepper, 
Box 1094' 318-423-8131 

Mel Baltimore, Arrow EIctms., 5207 E. DrIve 
. 301-247-5200. 

Md Baltimore, RadIoE1eC. Senilce Co., 1026 
Cromwell Bridge Rd. 301-823-0070 

Milas Boston, De Mambro EIctrns. 1095 
. Coriwnonwea1Ih Ava. 617-797-1200 
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Mass Burlington, Arrow Elctms., 15 A Street 
617-273-0100 

Mass Cambridge, Wilshire Elctms.lNew England, 205 
Alewife Brook Pkwy. 617-491-3300 

Mass Woburn, Abbott Elctm., 902 Main St. 
617-935-2040 

Mich Livonia, Hamilton/Avnet Elctms. 313-522-4700 
Mich Muskegon, Western Elctm Supply, 1781 5th St 

616-722-7628 
Minn Duluth, Northwest Radio, 123 E. First St. 

218-727-1565 
Mo 51. Louis, Van Sickle Radio Elc;tms, Inc, 1915 

Washington Ave 314-MA-1-5ooo 
Neb Lincoln, Scott Elctm Supply Corp., 4040 Adams 

St 403-434-8308 
NJ Cinnaminson, Wilshire Elctms/Phila., 855 Industry 

Hwy 609-786-8990 
NJ Moorestown, Arrow Elctms., Pleasant Valley Rd. 

609-235-1900 
NJ Saddlebrook, Arrow Elctms. Inc., 285 Midland 

Ave. 201-797-5800 
NJ Springfield, Federated Elctms. Div. Federated 

Purchaser, Inc., 155 Rte. 22 201-376-8900 
NY Binghamton, Wilshire Elctms., 617 Main St., 

Westover Plaza 607-797-1236 
NY Brooklyn, LACO Ind'l. Elctrns. Corp., 4924 4th 

Ave. 212-492-9590 
NY Buffalo, Summit Dist. Inc., 916 Main St. 

716-884-3450 
NY Farmingdale, Arrow Elctrns., Inc., 900 Broad 

Hollow Rd., Rte. 11 0 516-694-6800 
NY Farmingdale, Harrison Elctnc., 20 Smith St. 

516-293-7990 
NY Lynbrook, Peerless Radio, 19 Wilbur St. 

516-593-2121 
NY New York, Midway Ind'l. Elec., 38 E. 29th St. 

212-889-0370 
NY Rochester, Rochester Radio, 140 Main St. 

716-454-6300 
NY Rochester, Simcona Elctrncs. Corp., 275 Mt. 

Read Blvd. 716-328-3230 
NY White Plains, Westchester Elctms., 602 

Mamaroneck Ave. 914-949-2400 
Ohio Akron, Akron Elctrn. Supply, 107 S. Arlington St 

216-762-8818 
Ohio Akron, Sun Radio Co., 11 0 E. Market St. 

216-HE-4-2171 
Ohio Cincinnati, United Radio CO.,Summit & Reinhold 

Dr. 800-582-7080 
Ohio Cleveland, Arrow Elctms., 23945 Merchantile Rd. 

216-464-2000 
Ohio Cleveland, Pattison Supply Co., 4550 Willow 

Pkwy. 216-441-3000 
Ohio Dayton, Arrow Elctrns., 3100 Plainfield Rd. 

513-253-9176 
Ohio Solon, REPCO, 6835 Cochran Rd. 216-248-8900 
Okla Tulsa, Oil Capitol Elec., 708 S. Sheridan 

918-836-2541 
Ore Portland, Almac/Stroum Elctrns, 8888 SW 

Canyon Rd 503-292-3534 
Pa Erie, Mace Elctm., 2631 W.8th St. 814-838-3544 
Pa Philadelphia, Simco Inc., 3907-11 N. Broad st. 

215-BA-9-1880 
Pa Pittsburgh, Cameradio Co., 2801 Liberty Ave. 

412-391-7400 
Pa Reading, Barbey Elctm., 333 N. 4th St. 
Tenn Nashville, Electra Distributing, 1914 W. End Ave. 

615-329-3971 
Tex Ft. Worth, Allied Elctms., 401 E. 8th St. 

817-336-5401 
Tex Ft. Worth, Swieco, Inc., Box 670,1518 E. 

Lancaster St 817-335-6521 
Tex Houston, Harrison Equip. Co. Inc., 1616 

McGowen St. 713-224-9131 
Va Norfolk, Priest Elctm., 6431 TIdewater Dr. 

703-855-2021 
Wash Seattle, Almac/Stroum Elctms, 5811 Sixth Ave 

S. 206-763-2300 
Wisc Milwaukee, Electronic Expedltors, Inc., 6045 N. 

Green Bay Ave. 414-228-8100 

A L S ELECTRONICS CORP., 733 E. Edna Pl., Covina, 
Cal., 81723, Tel: 213-866-7431, TWX: 810-584-1812; Sis. 
Mgr: S. Kurzet ........................ __ ......................... Vol ,.Sn 
ALTAIR RESCH. & MFG. CO., 1241 E. State St., Ontario, 

Calif., 91761, Tel: 714-983-2418; Sis. Mgr: J.D. Askew 
ALTEC DIV., Altec Corp, 1515 S. Manchester Ave., 

Anaheim, Calif., 92803, Tel: 714-774-2900, TWX: 
910-591-1142; Dir., New Product Development: J. 
Eargle 

ALTHOR PRODS., 2260 Benson Ave., Brooklyn, N.Y., 
11214, Tel: 212-373-7444; Sis. Mgr: J. Kessler 

AMCO ENGRG. CO., 7333 W. Ainslie St., Chicago, III., 
60656, Tel: 312-867-8500, TWX: 910-221-5192; Sis. 
Mgr: F.A. Johnson; Dir. of Mktg: R.C. Komarek 

Local Sales Offices & Reps. 
Ala Huntsville, Ridge Instr. Co. 205-837-3211 
Alas Anchorage, Arva, Inc. 907-272-5231 
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Ariz 'Phoenix, Gramer & Co. 602-279-1231 
Ark EI Dorado, Dick Bellew SiS., Inc. 501-863-8325 
Cal Los Angeles, Ed Landa Co. 213-879-0770 
Cal San FranCiSCO, Hunter Assocs. 415-626-8576 
Colo Denver, Williams Assocs. 303-343-2911 
Conn West Hartford, Instrument DynamiCS, Inc. 

203-233-5503 
Fla Altamonte Springs, WMM Assocs. 305-831-4645 
Fla Clearwater, WMM ASSocs., Inc. 813-726-8871 
Fla Pompano Beach, WMM Assocs. 305-943-3091 
Ga Tucker, Ridge Instr. Co. 404-939-1554 
III Chicago, R. L. Lang & Assocs. 312-867-4241 
Ind Ft. Wayne, McDonald Sis. Co. 219-745·9214 
La Kenner, D. Bellew SiS., Inc. 504-729-4550 
Md Silver Spring, L. G. White & Co. 301-585-3141 
Mass Wakefield, Instrument Dynamics, Inc. 

617-245-5100 
Mich DetrOit, WKM Assocs. 313-892-2500 
Minn St. Paul, 800ament Heyda Co. 612-484-8531 
Mo Kansas City, Forristal-Young Sis. Co. 

816-358-6771 
Mo St. Louis, Forristal-Young Sis. Co. 314-645-2360 
NJ Woodcliff Lake, F&F Assocs. 201-778-6767 
NM Albuquerque, Williams Assocs. 505-255-1638 
NY Flushing, F&F Assocs. 516-334-1160 
NY North Syracuse, NACO Elctrns. 315-699-2651 
NC Winston Salem, L. G. WMe & Co. 919-725-3612 
Ohio Cleveland, WKM Assocs. 216-267-0445 
Ohio Dayton, WKM Assocs. 513-434-7500 
Okla Tulsa, D. Shuhart Co. 918-747-4136 
Ore Portland, Arva, Inc. 503-292-6762 
Pa King of Prussia, White-Keystone Inc. 

215-265-1817 
Pa Pittsburgh, WKM Assocs. 412-892-2953 
Tenn Oak Ridge, Ridge Instr. Co. 615-483-1311 
Tex Bellaire, Brice Co. 713-666-1788 
Tex Dallas, D. Shuhart Co. 214-239-0185 
Wash Seattle, Arva, Inc. 206-622-0177 
Exp: Mahwah, New Jersey, Transconco, lric. 

201-825-0473 
For: Can., OntariO, Mountain, Ransberry & Assocs. 

613-989-5664 
For: Can., Ontario, Weston, Vibron Ltd. 416-741-5200 

-. -- Advertisement ---

Cabinets, Consoles and Racks - Modu
lar - for Electronic or Electrical Sys
tems ' OEM, Computer, Military, 
Test, Educational, Medical, T.V. and 
Broadcast. Unlimited color and Sty
ling variations are· standard within 
these modular systems. Complete with 
extensive chassis mounting and cool
ing accessories. RFI Modular Enclo
sures also available. 

AMERICAN AEROSPACE CONTROLS INC., 131 Verdi 
St, Farmingdale, N.Y., 11735, Tel: 516-MY-4-5100; SIs. 
Mgr: R.M. Gitlin; Sis. Engr: G.O. O'Abramo 

Vol 2-328-332 
Local Sales Offices & Reps. 
Cal Los Angeles, Dyna Sis. 213-268-1175 
Kans Prairie Village, Engrg. Services Co. 913-649-4000 
Mass Newton Centre, Dawer-Hayes 617-969-4650 
Mass Newton Ctr, Daner 617-969-4650 
Mo St. Louis, Engrg. Services Co. 314-726-2233 
NY Rochester, Dawer-Hayes 716-467-5100 
NY Scarsdale, Bassin Tech. Sis. Co. 914-SC-3 -3334 

AMERICAN ALUMINUM CO., 230 Sheffield St., Depl. EEM, 
Mountainside, N.J., 07092, Tel: 201-AD-3-3500; Dir. 
Mktg: W.F. Lowry, III 

Local Sales Offices & Reps. 
Ariz Scottsdale, F. Schoeffler Assocs. 602-948-3470 
Cal Mountain View, Connolly & Co. 415-967-6988 
Colo Littleton, W. Purdy Co. 303-794-4225 
Fla Orlando, Hi-Co Assocs. 305-273-0571 
III Chicago, H. S. Tollaksen Co. 312-236-2964 
Ind Fort Wayne, M & N Prods. Co. 219-432-6192 
Md Cockeysville, Tobias Sis. 301-666-1436 
Minn Minnetonka, Schlenker & Assocs. 612-474-4974 
Mo St. Louis, R. Pratt & Assocs. 314-MI-7-2632 
NJ Collingswood, K. Randall Co. 609-854-3323 
NJ Wyckoff, J. T. Chandler 201-891-7866 
NY Massapequa Park, Flower Hill Prods. 

NY 
NY 
NC 
Ohio 

516-541-9888 
Rochester, Stampress Comp., Inc. 716-381-2620 
Troy, New-Co Assocs. 518·BE-5-0539 
Greensboro, Mfr. Sis. Co. 919-274-2474 
Rocky River, C.L. VanNatta & Assocs .. 

216-333-7750 
Pa Allentown, R. D. Knorr Inds. 215-433-8683 

214-351-5534 
713-782-8234 

Tex Dallas, J. M. Spell Co. 
Tex Houston, Traton, Inc. 

*Vol.4·1973 

AMERICAN ASTRIONICS, Olv. of Technlcolor, 291 
Kalmus Or~ Costa Mesa, Cal, 92626, Tet 714-557-8480; 
Gen. Mgr: N.H. Vogel ........................................ VoIl-a21 
Local Sales Offices & Reps. 
Ariz Phoenix, Thorson Co. 
Colo Denver, Thorson Co. 
Mass Waltham, I.C.M. 
NM Albuquerque, Thorson Co. 
Ohio Dayton, Rep/Corp. 
Pa Norristown, Denco, Inc. 
Tex Dallas, Thorson Co. 
Tex Houston, Thorson Co. 
Utah Salt Lake City, Thorson Co. 

602-956-5300 
303-355-3521 
617-891-8059 
505-265-5655 

. 513-278-5885 
215-272-1444 
214-631-5440 
713-771-3504 

Va Springfield, E-Tech. Corp. 703-451-6500 
Wash Seattle, Thorson Co. 206-632-0710 

AMERICAN BEARING DIV., NL Inds., Inc., 429 S. Harding 
St., Indianapolis, Ind., 46221, Tel: 317-632-5588; Sis. 
Mgr: J.H. Crawford; Estimator: T. Tumer 

AMERICAN ELEC. HEATER, 6110 Cass Ave., Detroit, 
Mich., 48202, Tel: 313-TR-5-2505, TWX: 
810-221-5369; Sis. Mgr: R.S. Edwards 

Local Sales Offices & Reps. 
Ariz Phoenix, Maddox Sis. Co. 602-274-3807 
Cal Los Angeles, Maddox Sis. Co. 213-269-7291 
Cal San FranCiSCO, Maddox Sis. Co. 415-431-2953 
Colo Denver, G. E. Metcalf Co. 303-222-2062 
Fla Clearwater, H. R. Gross & Co. 813-446-6649 
Ga Atlanta, Millar Electronics 404-261-6160 
III Mt. Prospect, L. F. Brooks 312-253-6813 
La Metairie, J. F. McKinney Sis. Co. 504-887-1723 
Md Reston, W.C. Smith & Assocs. 703-471-1440 
Mass Wayland, Ellingwood, Inc. 617-423-4075 
Mo 51. Louis, N. W. Kathrinus & Co. 314-968-3800 
NM Albuquerque, Maddox Sis. Co. 505-298-2422 
NY Endicott, Advanced Components Inc. 

607-785-3191 
NY New York, Wilson Assocs. 212-889-0370 
NY Rochester, Advanced Components Inc. 

716-889-1429 
NY Syracuse, Advanced Components Inc. 

315-699-2671 
Okla Tulsa, J. F. McKinney Sis. Co. 918-742-6791 
Ore Portland, J. W. Eckersley Co. 503-246-3183 
Pa Norristown, E. Edwards 215-272-4818 
Tex Dallas, J. F. McKinney Sis. Co. 214-631-9450 
Tex Houston, J. F. McKinney Sis. Co. 713-774-3232 
For: Can., Downsville 462, Onl., L. Finkler, Ltd. 

416-630-9103 
AMERICAN ELEC. Local Distributors 
Ariz Tucson, Inland Elctrn Supply Co., Inc, Box 4010, 

715 E. Broadway 
Cal San Diego, Shanks and Wright Inc., 2045 Kettner 

Blvd. 714-239-0176 
Conn Fairfield, Utronic Inc., 273 Linwood Ave. 

203-255-4521 
III Chicago, Elctrn. Distr. Co., Inc., '4900 N. Elston 

Ave. 
III Palatine, Ohm/Elctrns, 645 Vermont Ave 

312-359-5500 
Iowa Cedar Rapids, Iowa Radio Supply Co. Inc., 719 

'Center Point Rd. NE 319-364-6154 
Ky Louisville, Burks, P.I., 842 S. 7th 502-589-3960 
La Baton Rouge, Ralph's, Inc .. 1732 Plank Rd. 

504-344-3761 
La Lafayette, Ralph's Inc., 3004 Cameron St. 

318-234-4507 
La New Orleans, Ralph's, Inc., 4334 Stemway Dr. 

504·242-2731 
Minn Duluth, Northwest Radio, 123 E. First St. 

218-727-1565 
Neb Omaha, Radio Equipment Co., Box 3843, 625 N. 

18th St. . 402-341-7700 
NY Buffalo, Genesee Radio & Parts Co., 2550 

Delaware Ave. 716-873-9661 
NY Lynbrook, Peerless Radio, 19 Wilbur St. 

516-593-2121 
NY New York, Midway Ind'l. Elec., 38 E. 29th St. 

212-889-0370 
Ohio Solon, REPCO, 6835 Cochran Rd. 216-248-8900 
Okla Tulsa, Oil Capitol Elec., 708 S. Sheridan 

918-836-2541 
Tenn Nashville, Electra Distribuling, 1914 W. End Ave. 

615-329-3971 
Tex Beaumont, Ralph's, Inc., 1270 Broadway 

713-833-9443 
Tex FI. Worth, Swieco, Inc., Box 670,1518 E. 

Lancaster St 817-335-6521 
Tex Houston, Geophysical Supply Co., Box 52230 

713-224-0621 
Va Norfolk, Priest Elctrn., 6431 TIdewater Dr. 

703-855-2021 
Wisc Madison, Satterfield Elctrn., 1900 S.Park St. 

608-257-4801 
AMERICAN ELCTRN .. LABS., INC., Box 552, LSnsdale, Pa., 

19446, Tel: 215-822-2929, TWX: 510-661-4976; Mgr., 
Adv: A. Rosset 



MANUFACTURERS. SALES OFFICES DIRECTORY 

Local Sates Offices & Reps. 
Ala Huntsville, Reynolds & AS8OCS., Inc. 

205-536-1941 
Ariz Phoenix, Shetler-Kahn Co. 602-258-7893 
cal Anaheim, Blair Assocs. 714-6:$5-.1350 
Cal Inglewood, L & M Engrg. 213-674-6850 
cal Santa Clara, L & M Engrg. 408-243-2981 
Colo Denver, Sheller-Kahn Co. 303-232-0873 
Fla Clearwater, Reynolds & Assocs., Inc. 

813-726-2373 
Fla A. Lauderdale, Reynolds & Asaocs., Inc. 

. 305-581-6611 
FIa Hollywood, Reynolds & Assoes., Inc. 

305-g&7 -6720 
Fla Meiboume, Reynolds & Assocs., Inc. 

305-727-3205 
Fla Palm Beach, Reynolds & AS8OCS., Inc. 

305-622-6850 
Ga Atlanta, Reynolds & Assocs., Inc. 404-252-5360 
Haw HOnolulU, Har-Korn Hawaii, Inc. 587-178 
III Northfield, Pretat-Travts Co. 312-441-6055 
Mass Needham, Addelco Corp. 817-444-4754 
Mo St Louis, Kemco, Inc. 314-524-0820 
NM Albuquerque, Sheller-Kahn Co. 505-285-7077 
NY Hicksville, Salsbury Assocs. 516-936-1080 
NY Syracuse, Lightstone Corp. 315-454-3209 
NO GrealSboro, Reynolds & AS8OCS., Inc. 

919-275-3125 
Pa Plymouth Meeting, ScientiIk: Devices 

215-825-9515 
Tex Irving, Kemco, Inc. 214-255-0537 
Wash Seattle, R. Drake Assocs. 206-763-2755 

AMERICAN ElCTRNS., INC., 1600 E. Valencia Dr., 
Fullerton, Cal., 92631, Tel: 714-811-3020, TWX: 
910-592-1255; Sis. Mgr: B.G. Guy 

Local Sales Offices & Reps. . 
Cal San Gabriel, RochettelHannam Associates 

. 213-285-1251 
III Chicago, Engineered SIs. Co. 312-867-8434 
Mass Woburn, Stockwell Sales 817-935-5770 
NJ . Englewood Cliffs, Power Conversion & .controls 

. 201-589-0015 
NY New York, Schwartz, Joe 212-799-5616 
Ohio Cincinnati, Luebbe Sales Co. 513-871-4211 
OhiO Lakewood, power Engr. Sales 215-221-9090 
Tex DaHas, Mark KruvandCo. 214-827-8043 
Exp: Los AngekIs, ca., Products Supply 213-659-1858 
Exp: Los Angeles, ca., Surni1omo Shoji Amer., Inc. 

213-627-4783 
AMERICAN GAS & CHEMICALS; 511 E. 72nd St, New 

York, N.V., 10021; Tel: 212-535-7338; SIs. Mgr: D.O. 
Rawn . 

AMERICAN INSTR. CO., DiY. Trlivenol Lab$. ·Inc., 8030 
Georgia Ave. - Dept. 015-2, SlIver Spring, Md., 20910, 
Tel: 3Ot-JU-9-1727, TWX: 110-825-9821; Sls,Engr: A. 
LaCour!; SIS. Engr: H. Good; Enll. S. Engr: F. Hutzell 

Local Sates Offices & Reps. 
cal Santa Ana, American Instr. Co. 714-557-2120 
Cal Sausalito, American Instr. Co. 415-332-4726 
Colo Denver, American Instr. Co. 303-422-6313 
Fla Gainesville, AmerIcan Instr. Co. 904-378-4612 
Haw Kailua, American InStr. Co. 808-254-2491 
III Barrington, American Instr. Co. 312-361-5120 
Mass Bedford, AmerIcan Instr. Co. 617-275-0014 
NJ Collingswood, AmerIcan Instr. Co. 609-854-8633 
NY Babylon, American Instr. Co. 212-353-3663 
NV Pittsford, Ameriean Instr. Co. 715-334-0110 
NO Black Mountain, American Inslr. Co. 

704-669-8100 
Ohio Cleveland, American Inslr. Co. 216-248-5920 
Tex DeSoto, American InSlr. Co. 214-224-1222 
Tex Humble, American Instr. Co. 713-445-7551 
For: Can., eon MUIS, 'Ont., Ameriean Instr. Co. 

415-247-0485 

AMERICAN LAVA CORP., Sub. 3M Co-, Cherok .. Blvd. 
• MfnI. ReI.,' Chalt8noOgll, TIIIIII-, 37405, Tel: 
815-285-3411, TWX: 810-673-5218; SIs. Mgr: W.s. Adam8. _._ •• _. ___ • _______ • _____ VoI aet074 

Local Sales Offices & Reps. 
Cal Los Angeles. Minnesota Mining & Mig. Co. 

213-726-1511 
Cal So. San Francisco. Minnesota Mining & MIg. Co. 

415-761-1155 
Conn Orange. Ameriean Lava 203-795-3254 
III 8edfbrd Perk. Ameriean Leve. Minnesota Mining 

& MIg. Co. 312-585-7600 
Ind IndpIs., American Leva 317-888-2196 
Man N~ HIJIS.. Mlnneaota MIning & Mig. Co. 

817-449-0300 
Mich FIirmington, American Leve Corp. 313-477-5000 
MInn SlPauI, American Lava Corporation. 

812.733-8407 
NJ West Caldwell. Minnesota MInIng & MIg. Co. 

201-227-9100 
NY Phoenix. American Lava 315-885-3335 
Ohio Cleveland. American Lava Corp. 3M Co. 

216-287-1600 

Pa Philadelphia, MiM8SOta Mining & Mfg. Co. 
215-742-0200 

Tann Chattanooga. American Lava Corp. 
615-877-1677 

Tex Dallas, American Lava 214-327-7311 
Va Salem, American Lava 703-389-3730 

AMERICAN MAGNETICS CORP .. P.O. Box 8, Carterville. 
111.,62918, Tel: 615-985-4838; Pres: V.R. Stoner; V.P. 
Engr: R. Hume 

AMERICAN MAGNETICS. Box R. Oak Ridge, Tenn •• 
37830. Tel: 615-482-1056; Pres: D.l. Coffey 

AMERICAN MICRO-SVS .• INC .• 3800 Homestead Rd .• 
Santa Clara, Cal., 95051. Tel: 408-248-0330; V.P. of 
Mktg: E.T. Frasch 

AMERICAN MICRO-SYS. Local Distributors 
Fla Hollywood, Schweber Elctrns. 305-927-0511 
Ga Atlanta, Schweber Elctrns. 404-449-9170 
III Chicago. Schweber Elctrns. 312-593-2740 
Md Rockville. Schweber Elctrns. 301-881-2970 
Mass Waltham. Schweber Elctms. 817-890-8484 
Mich Detroit, Schweber Elctms. 313-583-9242 
NJ Somerset. Schweber Elctms. 201-469-6008 
NV Rochester. Schweber Elctrns. 718-328-4180 
NV Westbury, Schweber Elctrns .. Jericho Tpke 

518-334-7474 
NC Raleigh. Schweber Elctrns.919-832-6881 
Ohio Beachwood, Schweber Elctms. 215-484-2870 

AMERICAN NUCLEONICS CORP.. 6036 Varlel Ave.;' 
Woodland Hills, Cal. 91364. Tel: 213-347-4500, TWX: 
910-494-2090; Dir. Mktg: R. Williams; Mgr. Mktg: V. 
Moore 

Local Sales Offices & Reps. 
Cal Costa Mesa, Engineered Systems & Products 

. 714-842-8441 
cal Encino. international Technology 

Systerns(EXPORT) 213-966-5383 
Mo St Louis. Arthur Williams 314-844-5199 
NV Guilderland, Electro-Modular Sys. 518-355-0818 
NY Melville. Astrorep. Inc. 516-423-2266 
Ohio Daylon. Charles Haskell 513-298-3331 
Tex Dallas, Airep Elctrns., Inc. 214-363-5291 
Va Fairfax, Schibley 703-591-3008 

AMERICAN POWER SYSTEMS CORP .• 51 Jackson St.. 
Worcas1er. Mass .• 01608, Tel: 617-753-8103; Pres:R. 
Feinstein 

Local Sates Offices & .Reps. 
Mass Waltham. Corn-Sale Assocs. 617-890-0011 
Pa Elkin Park. Snow Assocs. 

AMERICAN RADIO RELAY lEAGUE, INC., 225 Main St, 
Newington, Conn .• 06111. Tel: 203-666-1543; Cir. Mgr: 
J.A. Moskey; Ass·1. Cir. Mgr: J.H. Nelson 

AMERICAN RESCH. CORP .• Rte. 6 & New Britain Ave., 
Farmington, Conn., 06032, Tel, 203-877-2693; Pres: J. 
Shamroth 

AMERICAN SAFETY RAZOR, Ind'i Prods. Div., Box 500, 
Staunton. Va. 24401, Tel: 703-886-6893; Mgr: B. 
Raybin 

AMERICAN SWITCH CORP .• Sadler St.. Gloucester, 
Mass:. 01930, Tel: 617-281-2224; Pres: R.T. Armitage 

Local Sates Offices & Reps. 
Cal Inglewood, Val Assoc. 213-871-7688 
Cal San Carlos, D.H. Ross Co. 415-591-4411 
Fla Hollywood, W. B. Wimberly Co. 305-g&1-0227 
Fla Orlando. W. B. Wimberly Co. 305-425-2083 
Ga Smyrna, F. Fausett & Co. 404-435-5169 
III Streamwood, AI Ho~e & Assoes. 312-837-4066 
Ind Fort Wayne, Needler Sis. Co. 219-447-2123 
Iowa Cedar Rapids, J. Vrbik Co. 319-377-8244 
Md Baltimore. B. White & CO. 301-484-5400 
Mass Waltham. Corn-$ale Assoc. 617-890-0011 
Minn Minneapolis, Hesse & Assoc. 612-585-0551 
Mo SI. Louis, G. F"lXman Engrg. Co. 314-725-5219 
NJ Haddonfield, T. M. Mills Co. 609-429-1005 
NM AlbuqUerque. Cleveland Entrprs. 505-298-7671 
NV Pt. Washington, P. D. Aaron Assoc. 

.' 515-767-2600 
NV Syracuse. Nyconi Inc. 315-437-8343 
Ohio DaYton. W. J. Brauer & Assoc. 513-898-1224 
Ohio Wickliffe. W. J. Brauer & Assoc. 215-943-0801 
PaPittsburgh •. W. J. Brauer & Assoc. 412-921-3213 
Tex Dallas, McCoy AssOcs., Inc. 214-350-9931 
Va Roanoke, F. Fausett & Co. 404-435-5169 
Wash Seattle. R. K. Squlbb 208-632-2450 

AMERICAN SWITCH Local Distributors 
Minn Minneapolis, ICI-Industrial Cornps. Inc .• 

612-927-9991 rnps. Inc. 

AMERICAN TECH. CERAMIcs, Norden La., HuntIngton 
Sta., No Y. 11748, Tet 515-271-8800, TWX: 510-228-81193; 
Mgr. AppI. Engr'g: 8.J- Klein; PIIInt IIgi: H. Seamen 

Local Sates Offices & Reps. 
Ala Huntsville, FM Assocs. 
ArIz Tempe, Jerid Mktg. Specialists 
Cal Burbank. Wright Engrg,. Co. 
Cal San Jose. AllgOOd North 
Fla Orlando. FM Assocs. 
'111 ~go. Comm. Engrs. 

*Vol. 4·1973 
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205-535-9990 
802-967-8661 
213-843-7240 
408-288-8131 
305-851-5110 
312·761-0548 

AMERIC 

Md Randallstown, C. Malinow & Co. 301-922-2092 
Mass Wayland. Wayland Engrg. Sis. 617-655-6080 
Mo Kansas City, Harris-Hanson Co. 816-444-9494 
Mo SI. louis, Harris-Hanson Co. 314-432-3611 
NJ Pennsauken, MegargellHimmelstein Assoc. 

609-682-3081 
NY Huntington Station, Gray & Reed Assocs., Inc. 

NY liverpool, R&D AS8OCS. 
NY Syracuse. Nycorn. Inc. 
NC Greensboro, FM A_. 
Tex Addison. Parvin Sis. 

515-271-6677 
315-822-2350 
315-437-8343 
919-294-2754 
214-239-9148 

AMERICAN TIME PRODUCTS, Bulova Watch, 61. 
WoodIIlde Ave., WOOCIaIde, N_Y~ 11377, Tel: 
212-335-6000, TWX: 710-582-2837; Sa ... MSr: Rober! R-
An.ell _______ • _____ Vol 10618; Vol P386,88O 

Local Sales Offices & Reps. 
Cal Palo Alto. A Barauck Co 415-327-7711 
Cal Van Nuys, Cardinal Assocs. 213-787-5511 
III Chicago, Techrep 312-761-0548 
Kans Prairie Village. Engrg Sves 913-649-4000 
Md Baltimore. J.R. Daniel 301-825-3330 
Mass Bedford. Deco Sis 617-275-1860 
Minn Mpls, Torkelson Assocs. 612-920-1046 
Mo St Louis, Engrg Sves 314-725-2233 
NV Buffalo. H.C. Johnson Agencies 716-832-7880 
NV Mamaroneck, C_ Tech Sis 914-698-4411 
Ore Portland. J.J. Backer Co 503-297-3778 
Pa Glen Shaw, HC Johnson Agencies 412-961-0414 
Pa Glenshaw. H.C. Johnson Agencies 412-961-0414 
Pa Willow Grove, J.R. Daniel & Co 215-674-3850 
Tex Richardson, C. Tinch 214-ADI-1322 
Wash Seattle. J.J. Backer 206-285-1300 
Exp: N.V .• N.V. City. C. Tennant 212-8$9-8530 
For: Can., Quebec. Electrodesign Ltd. 514-363·5120 

AMERICAN TRANS-COil CORP., 124-06 101st Ave. 
RIchmond Hill, N.V., 11419, Tel: 212-441-5207; V.P. 
Sis: W.T. Clancy 

--- Advertisement ---

American Trans-Coil Specializes in 
Military type Coils Transformers and 
Filters Tolerances within one quarter 
of one percent. For prototype and pro
duction quantities of l,inear permeable 
tuned R.F. and I.F. transformers. 
B.F.O.'s diseriminator transformers. 
R.F. oscillators, toroids, networks and 
tilters-active and passive, send your 
specifications or drawings for respon
sive quotations. 

AMERICAN VECTOR INC., 58 Eo Brown Ave., 
Sprlngftelcl, N.J., 07081, Tel: 201-379-7800, TWX: 
710-963-4448; Gen'L Mgr: T.D. Gordon; Chief £ngr: F. 
Lorenz ___ ••• _~_ .... ___ •• _. ___ •• __ ._ Vol 1.4-928 

Local Sates Offices & Reps. 
Cal Inglewood, L & M Engrg. Inc. 213-674-6850 
Cal San DIegO. QualtroniCS 714-224-6555 
Cal Santa Clara. L & M Engrg. Inc. 408-243-2891 
Fla Orlando, Datarep 305-843-5224 
Fla Pompano Beach. Datarep 305-781-9279 
Mass Attleboro. Electronic Sis. of New England 

617-222-4078 
NJ Englewood, Central Assocs. 201-568-0808 
NV Plainview, Canlral Asaocs. 516-433-0808 
Ohio Cleveland. F.R. Sharp Co., Inc. 216-464·3620 
Tex Houston. Scientific Sis. Co. 713-781-2711 
Tex Richardson. Scientific Sis. Co. 214-231-6541 

For ~ Source Data Cal, Tol .... ,.. 800-845-9200 
(In N.Y_ State call 518-284-G890 Collect) 

AMERICAN ZETTLER, 16881 Hale Ave., Irvine, Ce., 
92705, Tei: 714-540-4190; SIs.. Mgr: S. TIerney; Cuat. 
Serv: a; Wood. __ ~._. ___ ~._._ Vol 2OfI9O-898,10Q4, 10C)5 

Local Sales Offices & Reps.' . 
Ala Tempe. J.F. Hurlbut Co. 802-gea-5982 
Cal Mountain V_. G.C. Woernpner 415-964·5454 
cal Santa Monica. Rep. AS8OCS. 213-829-5401 
Colo Golden, J.F. Hurlbut 303-279-7136 
Conn N. Haven, Forsberg Sis. . 213-239-5111 
Fla Maitland, Barrett Assoc. 305-678-0172 
Fla Miami, Barrett 305-681-4957 
Ga Atlanta, Elmer Assoc. 404-281-4345 
III Elk Grove VIg .• Knoblock 312-593-5940 
Indlndpls .. Quad-EI. Inc. 317-355-5449 
Kans ShewneaMission. F & Meyer 913-722-5210 
Kana Wichita, F & Meyer 316-838-7228 
Mass Brocklon. Forsberg Sis. 617-522-6300 
Minn Minneapolis, Robert W. Marshall 612-929-0457 
Mo St. Louis. F & Mayer 314-423-7200 
NV lynbrook, MWM Asaocs. 515-593-8190 
NV Pompey. S.F. Foster 315-677-3333 
NV Webster. S.F. Foster 716-872-5220 
NO Raleigh, Elmar Assoc. 919-787-2841 

Cleveland, 1M Tech Inc. 218-382-909Ci 
Ohio Cincinnati. Makln Co. 513-231-5181 
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Pa Fairview Vlg:, Danco Corp. 
Teno· Memphis, EImar Assoc. ' 
Tex Dallas, R. Marlin Assoc. 
Tex Houston, R. Martin Assocs. 
Wash Seattle, Reeve Mktg. Assoc. 
Wise Milwaukee, DeVos/Prinz SIS. 

AMERICAN ZETILER Local Distributors 

215-639-9300 
901-458-6263 
214-358-3704 
713-482-4077 
206-632-4290 
414-272..(1356 

Cal San Oiegci, Shanks and Wright Inc., 2045 Kettner 
Blvd. . 714-239..(1176 

For Local SOurce DIItII Cell ToII-Free 8OO-I4MaOO 
(In N.Y. State Call 518-ft4.011O Collect) 

--- Advertisement ---
Aloia Zettler, a Swiss company, is one 
of the largest relay and switch manu
facturers in Europe. American Zettler, 
a wholly owned subsidiary, follows the 
traditional Swiss observance of quality 
and precision. Assembly and checkout 
facilities in the· United Ststes are 
staffed by highly skilled and ex
perienced circuit analysts who are on 
call to assist you in specifying any 
relay or switch application. A com
plete stock of products assures you of 
immediate, off-the-shelf delivery. Our 
engineers will be glad to provide you 
with free samples of American Zettler 
relays and switches and discuss your 
problems at no cost or obligation. Sim
ply call or write one of the Sales-Engi
neering Representstives listed, or 
contact our headquarters in Irvine, 
California. 

AMERICON MICROWAVE INDS., INC., 67 Rumfoi"d Ave., 
Waltham, Mass., 02154, Tel: 617-891-5230, TWX: 
710-324-6377 

Local Sales Offices & Reps. 
Ariz Scottsdale, Fryco 602-945-3281 
Cal Anaheim, Americon Microwave Ind. S/W 

714-856-1800 
Cal Palo Alto, Americon Microwave Ind. N/W . 

415-327-3340 
Colo Den_, Franklin Sis. Co. 303-922-3623 
Fla Melbourne, Hanson Assocs., Inc. 305-727-7474 
Ga Smyma, Spartech Assoc. 404-432-3644 
Kans Shawnee Mission, Tech. Sis. Assoc. 

813-888-3330 
Md Lanham, Brimberg Assoc, Inc. 301-552-2200 
Mass Burlington, Burlington Sales 617-272-7655 
Mo St. Louis, Tech. SIs. Assccs. 314-725-6200 
NY. Hicksville, Salsbury Assocs. 516-938-1080 
NY Syracuse, C. W. Floring & Assoc. 315-418-2149 
Ohio Dayton, ~co 613-299-1819 
Ore Beaverton, Arneson Assoc. 503-848-6064 
Pe Plymouth Meeting, R. Mar Co. 215-825-2941 
Tex Ft. Worth, W. Pat Fralia Co., Inc. 817-736-2394 
Wash Seettle, Arneson Assoc. 205-762~7664 

AMERSIL, INC., 685 Ramsey Ave .. Hillside, N.J., 07205, 
Tel: 201-688-4500; Sis. Mgr: J.J. Breunig 

Local Sales Offices & Reps. 
Cal Burlingame, Engelhard Inds. DIv. 
Cal Los Angeles, Engelhard Inds. Dlv. 
Mass Plymouth, R Sulnvan 
Ohio Cleveland, N LaRocca 
Tex Dallas, Engelhard Inds. DIY •. 
Tex Houston, Engelhard Inds. DiY. 
Wash Bellevue, Engelhard Inds. Dlv. 
For: Can., Toronto, Engelhard Inds. DIY. 

AMETEKIINSTRS. & CONTROLS, ~ Penn$Ylvanla 
Blvd., Feasterville, Pa., 19047, Tel: 215-355-8900; Sis; 
Mgr: J •. Dell ... ... 

AMETEK/LAMB ruC.,.827 Lake St., Kent, OhIo, 44240, 
Tel: 216-873-3451, TWX: 810-437-2332; Sis. Mgr: R.O. 
Swift; Mktg. Mgr: C.R. Woodward . 

Local Sales Offices & Reps. 
Cal Los Angeles 805-497-2817 
Colo Denver 303-771-6611 
III· Elk Grove, III. (312)255-.3097 
Minn Minneapolis 612-922-3324 
NY RodIaster, N.Y. 716-436-5700 
Ohio Ravenna 216-296-8867 
Exp: Kent, Ohio, AMETEK/Lamb EI8c. 216-673-3451 

AMF ELECTICAL PRODS., Development DiY" 1025 N. 
Royal St., Alexandria, Va., 22314, Tel: 703-549-7221, 
TWX: 703-931-4209; Sis. Mgr: K.C. Cannon . 

AMICON CORP., 25 Hartwell Ave., Lexington, Mass., 
02173, Tel: 617-661-9600; Gen'I. Mgr: J .. C. EiqIger .. 

AMMON INSTRS., INC., 345 Kelley St., Mandleater, N.H., 
.03105, .TeI: 603-669-1531; Sis. Mgr: C.W: Heath III 

Local Sales OffiCes & Reps. 
Ala Huntsville, J.L .. Highsmith & Co. 205-381-3294 
'~z Scottsdale, Fryco 602-945-3281' 
Cal Inglewood, W.B. Knight Co. 213-67~4711 
Cal Menlo Park, G.R. MCKnight Co., Inc. 

415-325-2~ 
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Conn North Haven, Kitchen & Kutchin, Inc. 
203-238..(1212 

Fla Clearwater, H.R. Gross & Co. 813-446-8649 
III Chicago, D.J.M. Elctm. SIs., Inc. 312-774-1212 
Iowa Des Moines, BEAMS 515-282..Q292 
Kens MiSSion, Mesa, Inc. 913-282-8565 
Mesa Lexington, Kitchen & Kutchin, Inc. 617-862-8230 
MlCh Utica, Hulferd Co. 313-731-8003 
Mlnn St. Paul, Repor 612-645-9818 
NJ . Collingswood, K. Randall Co. 609-654-3323 
NY Buffalo, R.F; Lamb Co. 716-674-4900 
NY Great Neck, Pacent.Engrg. Corp. 516-492-4878 
NY Klngaton,R.F. Lamb Co., Inc. 914-338-3333 
NY Rochester, R.F. Lamb Co. 716-544-5580 
NY . Syracuse, R.F.Lamb Co., Inc. 315-454-2469 
NO Charlotte, J.l. Highsmith & Co. 704-333-7743 
Ohio Aurora, EMA Inc. 216-582-6104 
Ohio Centerville, EMA, Inc. 513-433-2800 
Ore Portland, C.K. Shanks & Assocs. 503-292-5656 
Tex Dallas, Southland Engrg. & Sis., Inc. 

214-838-8264 
Tex Houaton, Southland Engrg. & SiS., Inc. 

713-782-4575 
Exp: N.Y., New York, Milano Bros. 212-246-3210 
For: Can., Toronto, Ont., Electrodesign Ltd .. 
For: Can., Vanier, Ont, Electrodeslgn Ltd. 

613-745-0541 
For: Can., Ville laSalle, Electrodeslgn Ltd. . 

514-363-5120 
AMOCO CHEMICALS CORP., 130 E. Randolph Dr., 

Chicago,· III, 60601, Tel: 312-656-6200, TWX: 
910-221-1280; SIs. Mgr: R. Wonters 

AMP CAPiTRON DlVJAMP INCORPORATED, 1595 S. 
Mount Joy St., ElIZabethtown, P." 17022, Tal: 
717-367-1106, TWX: 510.&&7-4561; SIB. Mar: W. L. 
Pllatmar 

Vol 1"1122,323,578,579; Vol N46,547; Vol :Je556, 
557 

Local Sales Offices & Reps. 
Cal Ben Lomond, J. Faulkner 
Cal Compton, J.B. Miller 
Cal Cupertino, J. Faulkner 
Fla Orlando, E. Kyles 

406-335-7423 
213-537-4490 
406-255-3830 

III DeerfIeld, l.M. RBis 312-845-4061 
Mass Neadham, J.B. Sullivan 817-444-4839 
NJ Fairlawn, E. R. Kelly 201-791-6617 
NJ Wlllingboro,B.P. Kulwin 608-877-2358 
NY Ronkonkoma, J. Auletta 516-588-6330 
Ohio Centerville; D.C. Dyer 513-433-1912 
Tex RiChardson, R.L. Perrenot 214-AD-1-2118 
Va Alexandria, AMP Inc. 703-931..Q66i) 
Va Alexandria, J. Greenmuo 703-931..Q660 

AMP INC.,lnd'l. Div., Box 3608; Harrisburg, Pa, 17105, Tel: 
717-564..(1101, TWX: 510-857-4110; Vice Pres: W.B. 
Connor 

Local Sales Offices & RepS. 
Cal Compton 
Cal Cupertino 
DC Washington 
Ga Atlanta 
III Elk Grove VUlage 
Mass Weston 
MiCh ,Southfield 
Mlnn Minnaapolis 
NJ Camden 
NJ Cranford 
Ohio COlumbus 
Pa Berwyn 
Tax Dallas 

213-537-4490 ' 
408-255-3830 
202-484-9596 
404-934-8363 
312-438-5800 
710-324..Q887 
313-645-5590 
612-920-8210 
609-1164-5055 
201-276-4382 
614-486-0276 
215-647-8060 
214-352-4652 

AMPEREX ELCTRONIC CORP:, Electro-OptIcaI Devices 
DIv~ Box 278, $latera""., R.I., 021178,. Tel: 
401·762-3800, TWX: 710-38H332; Mktg. Mar: L. ArpIno; 
Prod/MId Mar: Do MItteIdorf ._ ........ VoI zeI181-1183 
Local Sales Offices & Reps. 
Cal North Hollywood, No. American Philips Elee. 

. Comp. Corp. 213-762-2118 
Cal San Diego, No. American Philips Elee. Compo 

Corp. 714-453-9250 
Clil Santa Clare, No. American Philips Elee. Compo 

Corp. .406-248-1134 
Colo Den_, No. American Philips EIec. Compo Corp .. 
. . 303-922-8434 

Fla Ft Lauderdale, No. American Philips Elee. Comp. 
Corp. 305-772-2840 

FIB Winter Park, No. American Philips Elee. Compo 
Corp. 305-676-2522 

III . Sk Grove Village. No. American Philips Elee. ' 
Compo Corp. .. 312-593-8220 

Mass Needham Heights, North American Philips Elec. 
Comp. Corp. 617-449-1406 

Mlch Southfield, No. American Philips EIec. Compo 
Corp. 313-357-4288 

NY Hicksville, No. American Philips, Elee. Comp. 
Corp. . 5.16.931-8200 

Pa' King of Prussia, No. American Philips Elec. 
Compo Corp. 215-265-4240 
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Tex Dallas, No. AmerIcan Pt)HIps. EIe4,.Comp. Corp. 
2t0H81·2141 

Va Richn1ond, No. American PhHlps EIec. Compo 
Corp. 703-292-6515 

!,' , " 

~PE;REX ELECTRONIC COAP~.HIckavIIIe DIY~ 230 
DQtfy Ave.; HIclcavlIIe, N. Y ~ 11802, Tal: 5180831.ezoo, 
~ 510-221-1839; Adv. Mar: M. $mOIler ' 

Vol 1"308; Vol 3"1144.34S,S21 
Local Sales Offices & Reps. 
. ArIz Phoenix, Shephard Comps. of Arizona 

. 602-277-5264 
Cal No. Hollywood 213-762-2118 
Cal . S~ Diego, No. Amer. Philips EIec. Comp. Corp. 

. 714-453-9250 
elll Santa Clare 408-248-1134 
COlo D8nver .303-922-8434 
Conn ~, Comark AssOcs: 203-928-4864 
FIB Ft. Lauderdale 305-772-2840 
Fla ,Winter Park, No. AlI)er. Philips Eiee. Comp. Corp. 

. 305;.e78-2522 
III Aurora, D. SmIth & Assocs. 312-898-0828 
III . Chicago, Bemdt Assocs. 312-293..Q713 
III Elk Grove Village, No. Amar. Philips Elee. Comp. 

Corp. 312-693-8220 
Ind Indianapolis, R.E. Marquart & Assccs. 

. , 317-257-8547 
low. Cedar Rapids, Palatine Engrg. Sis. 318-365-6071 
Kens Andove~, Pliiatine. Engineering Sales 

316-893-7512 
Kens Overland Park, Palatine Engrg. Sis. '. . 

913-282-5643/6620 
Mass Cambridge, Vector Sales 617-491-5700 
Mesa Needham Heights 617-448-1406 
Minn Minneapolis, $Iedare Assocs. 612-533-2294 
Mo St. Louis, Palatine Engrg. SiS., Inc. 314-426-7055 
NY Endicott, .Tech-Mark, Inc. 60.7-74&:7473 
NY Fairport, Tech-Mark,lnc. 716-223-1252 
NY Hempstead, Kahgan Sis. 516-636-2300 
NY Purchase, Radiation Elctma., Inc. 914-948-2900 
NC Raleigh, Candor Co. 919-787-2652 
NC Winston-Salem, Candor Co. 919-924-1460 
Ohio Columbus, T. Mulligan 614-457-2242 

.Pa Camp Hill, Bell & Whitaker 717-233-1254 
Pa Harrisburg, Bell & Whitaker .117-8$2..(1184 
Pa Philadelphia, Paragon S.ls. 215-563-7060 
Pa Reading, Bell & Whitaker 215-779-2910 
Tex Dallas 214-891-2141 
Va· RiChmond 703-292-8515 
Wash Bellevue, Western Tech. Sis. 206-454-3906 
Wise Wauwatosa, Bernot Associates 414-478-1500 

AMPEREX Local Distributors 
Ala Birmingham, ~.W. Clary Cp., .1713 Second Ave. 

S. 205-322-2488 
Ariz Tucson,lnland Elctm Supply CO.,lnc, Box 4010, 

715 E. Broadway 
Cal GolSts, Radio Prods. Sis., 350S. Kellogg Ave 

8CJ5.984-8823 
Cal Los Angeles, Radio Prods. Sis., 1501 S. HAl St 

. 213-748-1271 
Cal Mt. View, Abacus Elctma. Co., Inc., 1065 Terra 

Bella Ave. 415-961-1500 
Cal San Diego, Radio Prods. Sis., 7889 Clairemont 

Mesa Blvd. 714-292-5611 
Cal San. Diego, Western Radio, 1415 India si. 

. 714-235-6571 
Cal San Jose, Ouement Ind'l. EIctms., 1000 S. 

Bascom Ave. 
Ind Ft. Wayne, Ft. Wayne'Elctma. Supply, 3806 

Maumee Ave. , 218-742-4346 
. Ind South Bend, Radio Distr Co Inc" 1l!12 High St' 

219-287-2911 
Mass Cambridge, Wll!lhlre Elctma.lNew England, 205 

Alewife Brook Pkwy. 817-4191-3300 
MiCh Muskegon, Westem Elctm Supply, 1761 5th St 

616-722-7628 
Minn Dullllh, Northwast RadIo .. 123 E. First St .. 

218-727-1585 
Mo ·St. Louis, Van Sickle Radio E/ctms, Inc, 1915 

Washington Ave 314-MA.1-5000 
Neb Omaha, Radio Equipment Co., Box 3843, 625 N. 

18thSt. 402-341-7700 
NJ Paterson, UnHed-Page, 1nc,481 Getty Ave 

201-279-7500 
NY Lynbrook, Peerleas RadIo, 19 WIlbur St. 

516-593-2121 
NY New York, Midway Ind'l. Elee., 38 E.29th' St. 

212-888-0370 
NY Rochester, Rochester RadIo, 140 Main St. 

716-454-8300 
Ore Portland, AlmaclStroum EIctma, 8888 SW 

Canyon Rd 503-292-3534 
Pa Altoona, Allegheny E/ctma, Inc, 800 Chestnut Ave 
Pa Philadelphia, $imco Inc., 3907-11 N,'Broad St. 

215-BA~8-1880 
Pa' Reading, Barbey Elctm., 333 N. 4th St. 
Utah SaH Lake City', Standard Supply 'Co:, 225 E. 6th 

. So. 901-355-2971 
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Va Norfolk, Priest Elctm .. 6431 Tidewater Dr. 
703-855-2021 

Wash Seattle, Almac/Stroum Elctms, 5811 Sixth Ave 
S. 206-763-2300 

Wise Madison, Satterfield Elctm., 1900 S.Park SI. 
608-257-4801 

AMPEREX ELCTRN., Solid State & Active Devices Div., 
Providence Pike, Slatersville, R.I., 02876, Tel: 
401-762-9000, TWX: 710-387-1591; Mgr. Sis. Adm: J. 
Cannella 

AMPERITE CO., INC., 600 Palisade Ave., Union City, N.J., 
07087, Tel: 201-UN-4-9504; Sis. Mgr: T. Whalen 

AMPERITE Local Distributors 
Ariz Tucson, Inland Elctm Supply Co., Inc, Box 4010, 

715 E. Broadway 
Cal San Diego, Shanks and Wright Inc., 2045 Kettner 

Blvd. 714-239-0176 
Cal San Jose, Quement Ind'l. Elctms., 1000 S. 

Bascom Ave. 
Ga Atlanta, Jackson Elctmcs., 1135 ChattahoOChee 

Ave. NW 404-355-2223 
III Chicago, Elctrn. Distr. Co., Inc., 4900 N. Elston 

Ave. 
Ind FI. Wayne, FI. Wayne Elctrns. Supply, 3606 

Maumee Ave. 219-742-4346 
Iowa Cedar Rapids, Iowa Radio Supply Co. Inc., 719 

Center Point Rd. NE 319-364-6154 
Ky Louisville, Burks, P.I., 842 S. 7th 502-589-3960 
Mass Woburn, Abbott Elctm., 902 Main SI. 

617-935-2040 
Minn Duluth, Northwest Radio, 123 E. First SI. 

218-727-1565 
Mo SI. Louis, Van Sickle Radio Elctrns, Inc, 1915 

Washington Ave 314-MA+5000 
Neb Omaha, J-B Distributing Co., 1616 Cass St 

402-341-5525 
Neb Omaha, Radio Equipment Co., Box 3843, 625 N. 

18th SI. 402-341-7700 
NY Brooklyn, LACO Ind'l. Elctms. Corp., 4924 4th 

Ave. 212-492-9590 
NY Lynbrook, Peerless Radio, 19 Wilbur SI. 

516-593-2121 
Ohio Cincinnati, United Radio Co., Summit & Reinhold 

Dr. 800-582-7080 
Pa Altoona, Allegheny Elctrns, Inc, 800 Chestnut Ave 
Tex FI. Worth, Swieco, Inc., Box 670, 1518 E. 

Lancaster St 817·335-6521 
Tex Houston, Harrison Equip. Co. Inc., 1616 

McGowen SI. 713-224-9131 
Va Norfolk, Priest Elctm., 6431 Tidewater Dr. 

703-855-2021 
Wisc Madison, Satterfield Elctrn., 1900 S.Park SI. 

608-257·4801 
Wisc Milwaukee, Marsh Elctms" 6047 W. Beloit Rd. 

414·545-6500 
AMPEX CORP., 401 Broadway, Redwood City, Calif., 

94063, Tel: 415·367·2011, TWX: 415-364-9034; Pres: 
A.H. Hausman; Mktng. Servo Mgr: A.A. Sroka 

AMPEX Local Distributors 
Ky Louisville, Burks, P.I., 842 S. 7th 502-589-3960 
Md Baltimore, Radio Elec. Service Co., 1026 

Cromwell Bridge Rd. 301-823-0070 
Neb Omaha, Radio Equipment Co., Box 3843, 625 N. 

18th SI. 402-341-7700 
Wisc Madison, Satterfield Elctrn., 1900 S.Park SI. 

608·257-4801 

AMPHENOL CADRE DIV., Bunker Ramo Corp., 20 
Valley St., Endicott, N.Y., 13760, Te~ 607-754-4444, 
TWX: 510-252-0898; Mktg. Mgr: G.M. Potochnlk; Mktg. 
Mgr: J.L Pratt; Mktg. Mgr: P.A. Tagllola 

Vol3e558,646,647,1040-1043,1090,1091 
(Refer to Amphenol Sales Div for sales office 
information) 

AMPHENOL CANADA LTD., 44 "etropolltan Rd., 
Scarborough, (Ont.), Can., Tel: 416-291-1621, TWX: 
06-217-676; Mktg. Mgr: J. Perna; Mktg. Mgr: R. Newbold 

Vol 30646 
Refer to Amphenol Sales Diy. for sales office information 
AMPHENOL COMPS. GRP. MKTG., Bunker Ramo Corp., 

1 Oakbrook N., Oak Brook, III., 60521, Tel: 
312-325·8180, TWX: 910-651-3053; V.P. Mtg: R.E. Hall 

Refer to Amphenol Sales Div. lor sales office information 

AMPHENOL CONNECTOR DIV~ Bunker Ramo Corp~ 
2801 S. 25th Ave., Broadview, III~ 60153, Tel: 
312-261-2000, TWX: 910-229-1974; Sales Prom, Mgr: 
D.ll Holt 

Vol 30559,560-567,570-583,585,587-li94,585-627 
(Refer to Amphenol Sales Diy. for sales offICe 
information.) 

AMPHENOLCONTRDLS OPER. OF CONNECTOR DIV~ 
Bunker Ramo Corp., 2901 S. 25th Ave., Broadview, III., 
80153, Tel: 312-261-2000, TWX: 910-226-1974; Salas 
Prom. Mgt: D.A. HoH .. Vol N82,463; Vol 3e1202-1207 
(Refer to Amphenol Sales Div. for sales office 
information.) 

AMPHENOL IND'L DIV., Bunker Ramo Corp., 1830 S. 
54th Ava., ChiCago, III., 60650, Tel: 312-242-1000, TWX: 
910-229-1541; SIB. Mgr: R. Con ...... Vol 3<'568,569,584 
(Refer to Amphenol Sales Div. for sales office 
information.) 

AMPHENOL RF DlV., Bunker Ramo Corp., 33 E. Franklin 
SI., Danbury, Conn., 06810. Tel: 203-743-9272, TWX: 
71C1-456-0281; V.P. Mktg: s.G. Woodward 

Vol :le1000-1003; Vol 30628-645 
(Refer to Amphenol Sales Diy. for sales office 
information.) 

AM PHENOL SALES DlV~ Bunker Ramo Corp., 2875 S, 
25th Ave .. Broadview, III., 80153, Tel: 312-281-2020, 
TWX: 910-226-1961; VP SIs: D. O'Connell 

Vol N62,463,IQOO.1003; Vol 3"559-567,570-583, 
585,587-603,80H4&, 1202-1207 

Local Sales Offices & Reps. 
Cal Los Angeles 213-649·5015 
Cal San Jose 408·732·8990 
Colo Uttleton 303·794-4269 
Fla Orlando 305·647-5504 
Haw Honolulu, Earl & Blackwell Assocs. 808·847·3028 
III Westchester 312·261·2010 
Ind Indianapolis, L.M. DeVoe 317-257·1227 
Mass Andover, R. Purinton, Inc. 617-475·7055 
Minn MinneapoliS 612-835-4595 
Mo Hazelwood 314·895-1400 
Mo Raytown 816·358·4875 
NJ Moorestown 609-234·3434 
NY Lake Success 518-488-1700 
NY Syracuse 315-455-5786 
Ohio Dayton 513-294·0461 
T ex Dallas 214·235-8318 
Va Arlington 703-524-8700 
Wash Seattle 206·455-2525 

AMPHENOL Local Distributors 
Ala Birmingham, J.w. Clary Co., 1713 Second Ave. 

S. 205·322·2488 
Ala Huntsviile, Cramer/Ew Huntsville, 2310 Bob 

Wallace Ave.SW 205-539·5722 
Ariz Phoenix, Mottronics, Inc., 2746 W. Palm LA. 

602·272·7951 
Ariz Tucson, Inland Elctm Supply Co., Inc, Box 4010, 

715 E. Broadway 
Cal EI Segundo, Liberty Elctrns" 124 Maryland SI. 

213·322-8100 
Cal Irvine, CramerlL. A., 17201 Daimler SI. 

714·979·3000 
Cal Los Angeles, Kierulff-LOS Angeles, 2585 

Commerce Way 213·685-5511 
Cal MI. View, Elmar Elctrn., 2288 Charleston Rd. 

415-961·3611 
Cal San Carlos, Sterling Electronics, 1061 Industrial 

Rd. 415·592-2353 
Cal San Diego, Hamilton/ Avnet Corp .. 5569 Kearny 

Villa Rd. 714·279·1550,279-2421 
Cal San Diego, Kierulff-San Diego, 8797 Balboa Ave. 

714·278-2112 
Cal San Diego, Moltronics, Inc., 7969 Engineer Rd. 

714-278·5020 
Cal San Jose, Quemant Ind'l. Elctrns., 1000 S. 

Bascom Ave. 
Cal Santa Clara, Moltranlcs, Inc., 337 Mathews SI. 

408·244·7600 
Cal South Gate, Moltronics, Inc., 5610 E. Imperial 

Hwy. 213·773-6521 
Colo Denver, Hamilton/Avnet ElectroniCS 

303-534·1212 
COlo Denver, Newark·Denver Elctrns., 2170 $0. Grape 

SI. 303·757-3351 
Conn Hamden, Arrow EIctmcs., 295 Treadwell SI. 

203·248·3801 
Aa Hollywood, Cramer/Ew Hollywood, 4035 North 

29th Avenue 305·923-8181 
Fla Hollywood, Schweber Elctms. 305-927-0511 
Fla Orlando, Cramer lEw Orlando, 345 North 

Graham AYenue, Box 20214 305-894·1511 
Ga Atlanta, HamiitonlAvnet Elctmcs., 67.00 1-85 

Access Rd. 404-446-0800 
Ga Atlanta, Jackson Elctmcs., 1135 ChattahoOChee 

Ave. NW 404-355-2223 
Ga Atlanta, Schweber Elctms. 404-449·9170 
III Chicago, Allied Elctms., 2400 W. Washington 

Blvd. 312-421-2400 
III Chicago, Elctrn. Distr. Co., Inc., 4900 N. Elston 

Ave. 
III Chicago, Newark Elctrns, 500 N. Pulaski Rd. 

312-638-4411 
III Chicago, Schwaber Elctrns. 312·593·2740 
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III Mt Prospect, Cramer/Chicago, 1911 South 
Busse Road 312·593-8230 

III Palatine, Ohm/Elctms, 645 Vermont Ave 
312·359-5500 

III Peoria, Klaus Radio & Elec. Co., 8400 N. Pioneer 
Pkwy 309-691-4840 

III Schiller Park, Hamilton·Avnet Elctrs., 3900 N. 
25th AYe. 

III Skokie, Bell Inds. Elctrn. Distr. DiY" 7701 N. 
Austin Ave. 312·282-5400 

Ind FI. Wayne, Ft. Wayne Elctrns. Supply, 3606 
Maumee Ave. 219·742-4346 

Ind Indianapolis, Graham Elctrncs., 133 S. Penn. SI. 
317-634-8480 

Ind South Bend, Radio Distr Co Inc, 1212 High St 
219-287·2911 

Kans Prairie Village, Hamillon/Avnet Elctrncs., 3500 W. 
75th SI. 913·362·3250 

Kans Wichita, Interstate Elec. Supply Co., Box 2018, 
230 IDA 316·264·8317 

La Beton Rouge, Ralph's, Inc., 1732 Plank Rd. 
504-344·3761 

La Lafayette, Ralph's Inc., 3004 Cameron SI. 
318-234-4607 

La Shreveport, Interstate Elec. Co., 1419 Culpepper, 
Box 1094 318-423-6131 

Md Baltimore, Arrow Elctrns., 5207 E. Drive 
301·247·5200 

Md Baltimore, Radio Elec. Servlca Co., 1026 
Cromwell Bridge Rd. 301-823-0070 

Md Gaithersburg, Cramer/Ew Washington, 16021 
Industrial Drive 301-949-0110 

Md Rockville, Pioneer/Washington, 1037 Taft SI. 
301-427·3300 

Md Rockville, Schwaber Elctrns. 301-881·2970 
Mass Burlington, Arrow Elctms., 15 A Street 

617·273-0100 
Mass Cambridge, Wilshire Elctrns.lNew England, 205 

Alewife Brook Pkwy. 617-491-3300 
Mass Newton, Cramer Elctrn. Inc., 85 Wells Avenue 

617-969·77oo 
Mass Newton, Crarnerllnternational, 85 Wells Ave. 

617·989·7700 
Mass N. Wilbraham, Industrial Components, 2551 

Boston Rd. 413-596·3854 
Mass Waltham, Schwaber Elctrns. 617-890-8484 
Mass Wobum, Abbott Elctm., 902 Main SI. 

617-935-2040 
Mich Ann Arbor, Wedemeyer Elctrn. Supply Co., 2280 

S. Ind'l. Hwy. 313-665-8611 
Mich Detroit, RS Elctrns., 12775 Lyndon SI. 

313-491·1000 
Mich Detroit, Schwaber Elctrns. 313·583·9242 
Mich Grand Rapids, Newark Ind'i. Elctrns. Of America, 

2114 S. Division 616-452-1411 
Mich Romulus, Pioneer/Michigan, 6337 N. Beverly 

Plaza 313-729-8500 
Minn Duluth, Northwest Radio, 123 E. First SI. 

218-727·1565 
Minn Edina, Cramer/Bonn, 7275 Bush Lake Road 

612·835·7811 
Minn Minneapolis, Elctm Center Inc., 127 3rd Ave. N. 

612-338·5881 
Mlnn Minneapolis, Hamilton/ AYnet Elctrns. 

612-854-8400 
Minn Minneapolis, Newark·Minneapolis Elec Corp., 336 

Hoover SI. NE 612·331-6350 
Mo Kansas City, Walters Radio Supply Inc., 3635 

Main SI. 816-531-7015 
Mo St. Ann, Interstate Ind Elctm, 10525 SI. Charles 

Rock Rd 314-428-8522 
Mo SI. Louis, Olive Ind'i Elctrns., 6662 Olive Blvd. 

314-863-7800 
MO SI. Louis, Van Sickle Radio Elctrns, Inc, 1915 

Washington Ave 314·MA-I-5ooo 
Neb Omaha, J-B Distributing Co., 1616 Cass St 

402-341·6525 
Nab Omaha, Radio Equipment Co., Box 3843, 625 N. 

18th SI. 402·341·7700 
NJ Clifton, Eastern Radio, 312 Clifton Ave. 

201-471-6800 
NJ Moorestown, Arrow Elctms., Pleasant Valley Rd. 

609·235-1900 
NJ Saddlebrook, Arrow Elctms. Inc., 285 Midland 

Ave. 201·797-5800 
NJ Somerset, Schwaber Elctrns. 201-469-6008 
NJ Springfield, Federated Elctrns. DiY. Federated 

Purchaser, Inc., 155 Rle. 22 201·376-8900 
NM Albuquerque, Kierulff-New Mexico, 2524 Baylor 

Dr., S.E. 505-247-1055 
NY Buffalo, Genesee Radio & Parts Co., 25.50 

Delaware Ave. 716-873-9661 
NY East Syracuse, Cramer/Syracuse, 6716 Joy 

Road 315-437-6671 
NY Farmingdale, Arrow Elctms., Inc., 900 Broad 

Hollow Rd., Rle. 110 516-694-8800 
NY Jamaica, Norman f\adio, 94·29 Merrick 
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NY Lynbrook, Peerless Radio, 19 Wilbur SI. 
516-593-2121 

NY New York, Midway Ind'i. Elec., 38 E. 29th SI. 
212-889-0370 

NY New York, Terminal-Hudson, 236 W. 17th SI. 
NY Plainview, Progress Elctrns, Inc., 205 Express SI. 

516-433-1700 
NY Rochester, Schweber Elctrns. 716-328-4180 
NY Rochester, Simcona Elctrncs. Corp., 275 MI. 

Read Blvd. 716-328-3230 
NY Vestal, Federal Elctrn., Vestal Pkwy. 
NY Westbury, Schweber Elctrns., Jericho Tpke 

516-334-7474 
NC Raleigh, Schweber Elctrns. 919-832-8881 
NC Winston-Salem, Cramer/EW, 938 Burke Street 

919-725-8711 
Ohio Akron, Akron Elctrn. Supply, 107 S. Arlington St 

216-762-8818 
Ohio Akron, Sun Radio Co., 110 E. Market SI. 

216-HE-4-2171 
Ohio Beachwood, Schweber Elctrns. 216-464-2970 
Ohio Cincinnati, Schuster Elec. Co .. 2410 Gilbert Ave. 

513-221-5040 
Ohio Cleveland, Arrow Elctrns., 23945 Merchantile Rd. 

216-464-2000 
Ohio Cleveland, Pioneer Standard Elctrns., Inc., 4800 

E. 131st SI. 216587-3600 
Ohio Dayton, Arrow Elctrns., 3100 Plainfield Rd. 

513-253-9176 
Ohio Dayton, Pioneer/Dayton, 1900 Troy SI. 

513-236-9900 
Ohio Warren. REM Elctrns. Supply Co., 264 W. Market 

SI. 216-399-2777 
Okla Tulsa, Oil Capitol Elec., 708 S. Sheridan 

918-836-2541 
Pa Erie, Mace Elctrn., 2631 W. 8th SI. 814-838-3544 
Pa Harrisburg, Pyttronic Inds. Inc., 2325 No. 7th SI. 

717-233-6591 
Pa Montgomeryville, Pyttronic Inds. Inc., Stump Rd., 

Box 433 215-643-2850 
Pa Philadelphia, Simco Inc., 3907-11 N. Broad SI. 

215-BA-9-1880 
Pa Pittsburgh, Cameradio Co., 2801 Liberty Ave. 

412-391-7400 
Pa Reading, Barbey Elctrn., 333 N. 4th SI. 
Tenn Chattanooga, Curle Elctrns" 1813-S. Market 
Tenn Nashville, Electra Distributing, 1914 W. End Ave. 

615-329-3971 
Tex Beaumont, Ralph's, Inc., 1270 Broadway· 

713-833-9443 
Tex Dallas, Hamilton/ Avnet Elctrns., 2403. Farrington 
Tax Dallas, Sterling Elctrns., 2875 Merrell Rd. 

214-357-9131 
Tax Dallas, Texas Instrs. Supply, 6000 Denton Dr. 

214-238-6850 
Tax FI. Worth, Swieco, Inc .. Box 670,1518 E. 

Lancaster St 817-335-6521 
Tex Houston, Hamilton/Avnet Elctrns., 1216 W. Clay 
Tex Houston, Harrison Equip. Co. Inc., 1616 

McGowen SI. 713-224-9131 
Tex Houston, Sterling Electronics, Box 1229 

713-623-6600 
Utah Salt Lake City, Bintz Co., W.H., 433 W. 3rd St 
Utah Salt Lake City, Hamilton/ A vnet Elctrns. 

801-262-8451 
Va Norfolk, Priest Elctrn., 6431 Tidewater Dr. 

703-855-2021 
Wash Bellevue, Farwest Elctrns. Co., 1240 S.E. 32nd 

SI. 
Wash Seattle, Almac/Stroum Elctrns, 5811 Sixth Ave 

S. 206-763-2300 
Wisc Madison, Satterfield Elctrn., 1900 S.Park SI. 

608-257-4801 
Wisc Milwaukee, Elctrn. Expeditors Inc., 6045 N. Green 

Bay Ave. 414-228-8100 
Wisc Milwaukee, Electronic Expeditors, Inc., 6045 N. 

Green Bay Ave. 414-228-8100 
Wisc Milwaukee, Marsh Elctrns., 6047 W. Beloit Rd. 

414-545-6500 
For Local Source Data Call Toll-Free S0Cl-645-9200 
(In N_Y. Stete Call 516-294-0990 Collect) 
AMPHENOL SALES DIV., Component Mktg. Svc., 2875 S. 

25th Ave., Broadview, III., 60153, Tel: 312-3.45-4260, 
TWX: 910-226-1961; Prod. Mgr: l.F. Edwards 

AMPHENOL SAMS DIV., Bunker Ramo Corp., 9201 
Independence Ave., Chatsworth, Cal., 91311, Tel: 
213-341-0710, TWX: 910-494-1211; Mkt. Mgr. Nuclear: 
J. Goodsell; Cables & Conns: J. DeMille; Access 
Process: W. Meixner 

(Refer to Amphenol Sales Div. for sales office 
information.) 

AMPROBE INSTR., Div. SOS Consolidated lric., 630 
Merrick Rd:, Lynbrook, N.Y.. 11563, Tel: 
516-LY-3-5600; V.P. Sis: G. Behrens 

AMPROBE local Distributors 
Ari% Tucson, Inland Elctrn Supply Co., Inc, Box 4010, 

715 E. Broadway 

1430 

MANUFACTURERS & SALES OFFICES DIRECTORY 

Cal San Jose, Quement Ind'l. Elctrns., 1000 S. 
Bascom Ave. 

Ind FI. Wayne, FI. Wayne Elctrns. Supply, 3606 
Maumee Ave. 219-742-4346 

Ky Louisville, Burks, P.I., 842 S. 7th 502-589-3960 
La Baton Rouge, Ralph's, Inc., 1732 Plank Rd. 

504-344-3761 
La Lafayette, Ralph's Inc., 3004 Cameron SI. 

318-234-4507 
La New Orleans, Ralph's, Inc., 4334 Stemway Dr. 

504-242-2731 
Minn Duluth, Northwest Radio, 123 E. First SI. 

218-727-1565 
Ohio Akron, Sun Radio Co., 110 E. Market SI. 

216-HE·4-2171 
Pa Altoona, Allegheny Elctrns, Inc, 800 Chestnut Ave 
Pa Pittsburgh, Cameradio Co., 2801 Liberty Ave. 

412-391-7400 
Pa Reading, Barbey Elctrn., 333 N. 4th SI. 
Tenn Nashville, Electra Distributing, 1914 W. End Ave. 

615-329-3971 
Tex Beaumont, Ralph's, Inc., 1270 Broadway 

713-833-9443 
Tex Houston, Harrison Equip. Co. Inc., 1619 

McGowen SI. 713-224-9131 
AMTRON INC., 14820 S. Kedzie, Midlothian, III., 60445, Tel: 

312-389-3955, TWX: 910-689-4494; Sis. Mgr: J.C. 
Fagan; Adv. Mgr: Lou Burdick 

AMUNEAL MFG. CORP., 2900 E. Tioga SI., Philadelphia, 
Pa., 19134, Tel: 215-423-4717; Pres: S.M. Kamens 

--- Advertisement ---

Amuneal offers a complete line of 
standard and custom shields for mag
netic-sensitive tubes and components, 
including weld-fabricated or spun 
CRT shields, printed circuit shields, 
drawn can shields, and foil Wrap
Around Shielding, supplied in roUs. 
Amuneal "U-Tile-Mu" Shielding 
Tiles, 6"x6" or 12"xI2", with pres
sure-sensitive adhesive backing, pro
vide a simple, versatile means for 
do-it-yourself magnetic shielding of 
rooms, test chambers, cabinets, etc. 
Ask for literature .. Free sample of 
wrap~around shielding included. 

ANACONDA AMERICAN BRASS CO., 414 Meadow 51., 
Waterbury, Conn., 06720, Tel: 203-757-2021, TWX: 
710-477-0925; V.P. Sis: E.V. Pierce 

ANACONDA WIRE AND CABLE CO., 605 Third Ave., New 
York, N.Y., 10016, Tel: 212-867-8000; Exec. V.P. Sis: 
R. Mcllvane 

ANADEX INSTRS., INC., 7833 Haskell Ave., Van Nuys, 
Calif., 91406, Tel: 213-782-9527, TWX: 910-495-1762; 
Sis. Mgr: KA Mathews 

local Sales Offices & Reps. 
Ala HuntSVille, Currie Aerospace 205-536-5650 
Ariz Phoenix, Hytronic Meas. 602-253-6104 
Cal Los Altos, J. Stone & Assocs. 415-948-4563 
Cal Los Angeles, Basic Systems 213-938-2833 
Cal San Diego, Mesa Electronics 714-278-8021 
Colo Denver, Hytronic Meas. 303-770-4400 
Conn Hartford, Instr. Assoc. 203-525-9367 
Fla Orlando, Currie Aerospace 305-855-0843 
III Chicago,. Pivan Engrg. 312-539-4838 
Ind Indpls., Pivan Engrg. 317-253-1681 
Kans Mission, Pivan Engrg. 913·722-1030 
Md Wheaton, SONCO 301-942-9420 
Mass Bedford, Instr. Assocs. 617-275-0700 
Mich Farmington, Carter, McCormic & Peirce, Inc. 

313-477-7700 
Minn Mpls., Pivan Engrg. 612-537-4501 
Mo Manchester, Pivan Engrg. 314-227-3501 
NJ FI. Lee, Tech. Mktg. 201-224-6911 
NM Albuquerque, Hytronic Meas., Inc. 505-268-3941 
NY E. Syracuse, Ossmann Instrs .. Inc. 315-437-6666 
NY Rochester, Ossmann Instrs. 716-328-2230 
NY Vestal, Ossmann Instrs. 607-785-9947 
NC Greensboro, Currie Aerospace 919-273-3040 
Ohio Cleveland, Carter, McCormic & Peirce, Inc. 

216-333-5650 
Ohio Columbus, Carter, McCorrnic & Peirce, Inc. 

614-888-4466 
Ohio Dayton, Carter, McCormic & Peirce, Inc. 

513-278-5873 
Okla Norman, Data Mktg. 405-364-8320 
Pa King of Prussia, SONCO 21 ~-CH-2-8460 
Pa Pittsburgh, Carter, McCorrnic & Peirce, Inc. 

Tex Dallas, Data Mktg. 
Tex Houston, Data Mktg. 
Tex San Antonio, Data Mktg. 
Utah Salt Lake Cy., Hytronic Meas. 
Wash Seattle, R. S. Drake Assocs. 
Wisc Brookfield, Pivan Engrg. 
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412-824-3760 
214-358-4643 
713-886-9627 
512-828-0937 
801-466-4924 
206-763-2755 
414,786-1940 

For: Can., Burnaby, B.C., Aheam & Soper 
604-291-0214 

For: Can., Montreal, Que., Ahearn & Soper 
514-487-5702 

For: Can., Ottawa, Onl., Ahearn & Soper 
613-232-4518 

For: Can., Rexdale, Onl., Ahearn & Soper 
416-247-7t41 

ANADYNE, 12741 Los Nietos Rd., Santa Fe Springs, Cal., 
90607, Tel: 213-698-7991, TWX: 910-586-1881; Sis 
Mgr: D. Soscia 

ANALOGIC, Audubon Rd., Wakefield, Mass., 01880, Tel: 
617-246-0300, TWX: 710-348-0425; V.P., Marketing: 
Fred Molinari; Prod. Mktg. Spec: R. Rosenbaum 

local Sales Offices & Reps. 
Ala HuntSVille. Gentry Assocs., Inc. 205·534-9771 
Ariz Scottsdale, BFA Corp. of Ariz. 602-946-4215 
Cal Campbell, Sedillo Co. Inc. 408-374-5220 
Cal Costa Mesa, Meas. Assocs. 714-540-7160 
Colo Denver, BFA Corp. of Ariz. 303·744-3301 
Conn New Canaan, R.H. Sturdy Co., Inc. 203-966-2580 
Fla Orlando, Gentry Assocs., Inc. 305·894-4401 
III Chicago, Berndt Assocs., Inc. 312-283-0713 
Kans Shawnee Mission, EIR Co. 913-362-0919 
Mass Wellesley Hills, R. H. Sturdy Co., Inc. 

Mich DetrOit, WKM Assocs., Inc. 
Mo Hazelwood, EIR Co. 
NJ Ridgewobd, Hansen Assocs. 
NM Las Cruces, BFA Corp. of Ariz. 
NY DeWitt, DB Assocs., Inc. 
NY Huntington, Hansen Assocs. 
NC Burlington, Gentry Assocs., Inc. 
Ohio Cleveland, WKM Assocs. 
Ore Beaverton, Arneson Assocs., Inc. 
Pa Norristown, Data Engrg. Co. 
Tex Houston, Data Aids Assocs. 
Wash Seattle, Arneson Assocs., Inc. 
Wisc Milwaukee, Berndt Assoc. 
Exp: Wakefield, Analogic Corp. 

617-235-2330 
313-892·2500 
314-895-4 t 00 
201-652-7055 
505-523-0601 
315-446-0220 
212-947·0379 
919-227-3639 
216-267-0445 
503-646-6064 
215-272·1444 
713-785·0581 
206-762-7664 
414-476-1500 
617-246-0300 

ANAREN MICROWAVE, INC., 185 Ainsley Drive, 
Syracuse, N.Y., 13205, Tel: 315-476-7901, TWX: 
710-541-1507; Mgr. Mktg: R.A. Worden; Applications 
Engr: LE. Buckrldge ........................................ Vol 4043S" 
Local Sales Offices & Reps. 
Ariz Phoenix, The Thorson Co. 602-956-5300 
Cal Los Angeles, Cain & Co. 2t 3-476-2251 
Cal Palo Alto, Waldman Assocs. 415-961-4100 
Colo Denver, The Thorson Co. 303-355-3521 
Fla Palm Bay, Spar Tech Assocs. 305-727-8045 
Ga Smyrna, Spar Tech Assocs. 404-432-3644 
'" . Park Ridge, R.F. Specialists 312-898-2044 
Ind Indianapolis, R. F. Specialsist 317-783-7630 
Md Upper Marlboro, R.L. Engrg. 301-760-5533 
Mass Reading, Geder-Rotondi Assocs. 617-944-3105 
NM Albuquerque, The Thorson Co. 505-265-5655 
NY Greenvale, Bertram D. Aaron & Co. 

516-621-0630 
NY Skaneateles, Robtron 315-685-5731 
Pa Philadelphia, Eastern Instrumentation of Phila., 

Inc. 215-927-7777 
Tex Houston, Kemco, Inc. 713-498-t768 
Tex Irving, Kemco, Inc. 214-255-0537 
Wash Seattle, Rush S. Drake Assocs., Inc. 

206-763-2755 
ANCHOR ALLOYS, INC., 968 Meeker Ave., Brooklyn, 

N.Y., 11222, Tel: 212-782-7090; Sis. Mgr: I. Levinthal 
ANCHOR SPECIAL TV MFG., 300 Hollister Rd., Teterboro, 

N.J., 07608, Tel: 201-288-1939; Pres: W. Zablocky 

ANDERSEN LABS. INC., 1280 Blue Hills Ave., 
Bloomfield, Conn., 06002, Tel: 203-242-0761, TWX: 
710-425-2390; Sis. Mgr: B. Wagner ........ Vol 30982,983 
Local Sales Offices & Reps. 
Cal Woodland Hills, Interstate Mktg. Assocs. 

213-883-7606 
Iowa Cedar Rapids, H.R. Brown Sis. Co. 319-366-0635 
Mass Newton, V. J. Huntoon Assocs., Inc. 

Mich Ann Arbor, H. C. Heym Assocs. 
Minn Minneapolis, Hasse & Assocs. 
Minn SI. Paul, R. G. Ragon, Inc., Mfg. 
NJ Wallington; COMP-TECH 
NY New Hyde Park, COMP-TECH 
Pa Berwyn, Tucker Assocs.· 
Tex Dallas, Gillett Inds., Co. 
Tex Richardson, P. J. Scanlon CO. 

ANDERSEN Local Distributors" 

617-244-5871 
313-971-6552 
612-588-0551 
612-488-0201 
201-935-5454 
516-593-2628 
215-844-0142 
214-363-0107 
214-231-4661 

Cal Woodland Hills, Interstate Mktg. Assoc., 22030 
Ventura Blvd. 213-883-7606 

Mass Newton, V. J. Huntoon Assoc. Inc., 272 Centre 
SI. 617-244-5871 

Mich Ann Arbor, H. C. Heym Assocs .• 1615 Charlmers 
Dr. 313-971-6552 

Minn SI. Paul, Ragon, 1136 W. Larpenteur S1. 
612-488-0201 
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NJ Wallington, Comp-Tech, 437 Paterson Ave. 
201-935-5454 

NY New Hyde Park, Comp-Tech, Box 237 
516-593-2628 

Pa Berwyn, Tucker Assocs., 1018 Derwydd Lane 
215-644-0142 

Tex Richardson, P. J. Scanlon Co., Inc., 724C S. 
Sherman St. 214-231-4661 

For Local Source Data Cell Toll-Free 800-645-9200 
(In N,Y. State Call 516-294-0990 Collect) 
ANDERSON, W.E., INC., 320E West 80th St., Kansas City, 

Mo., 64114, Tel: 816-333-9882; Sis. Mgr: E. Charles 
ANDREWCORP .. l05ooW.153SI.,OrlandPk.,III.,60462, 

Tel: 312-349-3300, TWX: 910-651-3340; Sis. Mgr: H.L. 
Woodbury 

Local Sales Offices & Reps. 
Cal Claremont, Andrew Califomia Corp. 

Cal Palo Allo, Andrew California Corp. 
Colo Denver, Andrew Corp. 
III Orland Park, Andrew Corp. 
Md Rockville, Andrew Corp. 
NJ Hawthorne, Andrew Corp. 
Tex Richardson, Andrew Corp. 

ANDREW Local Distributors 

714-626-3505 
415-323-3139 
303-222-1579 
312-349-3300 
301-762-1900 
201-423-0715 
214-235-1279 

NY Lynbrook, Peerless Radio, 19 Wilbur 51. 
516-593-2121 

ANGELICA UNIFORM CO., 700 Rosedale Ave., St. Louis, 
MO.,63112, Tel: 314-863-0500; V.P. Sis: B.H. Saunders 

Local Sales Offices & Reps. 
C&I Los Angeles, Angelica Un~orm Co. 213-381-1361 
Ga Atlanta, Angelica Uniform Co. 404-355-1875 
III Chicago, Angelica Uniform Co. 312-677-9710 
NJ Cherry Hill, Angelica Uniform Co. 215-528-5455 
NY Long Island City, Angelica Unnorm Co. 

212-937-0800 
Tex Dallas, Angelica Uniform Co. 214-358-5171 

ANSLEY ELCTRNS. CORP., Sub. Thomas & Betts Corp., 
Old Easton Rd., Doylestown, Pa., 18901, Tel: 
215-345-1800, TWX: 510-665-8105; Sis. Service Dept: 

ANTEX INDS., INC., 1059 E. Meadow,Cir., Palo Alto, Cal., 
94303, Tel: 415-326-2441; Sis. Mgr: D.A. Holst; Pres: 
K.T. Chow 

ANZAC ELCTRNS., 39 Green 51., Waltham, Mass., 02154, 
Tel: 617-899-1900, TWX: 710-324-6484; Sis. Mgr: A. L. 
LeMay 

A. P. CIRCUIT CORP., 865 West End Ave., New York, 
N.Y_, 10025, Tel: 212-222-0876; SIs. Mgr: 0_ Ellern 

VoI2e5S1 
Local Sales Offices & Reps. 
Va Fairfax, Schibley 703-591-3008 
For: Can., Vancouver 15, B.C., Canadian DynamiCS, 

Ltd. 325-6014 
APAHOUSER CORP. OF N.E., 1312 Boylston SI., Boston, 

Mass., 02215, Tel: 617-KE-6-1223; Sis. Mgr: J.F. 
Gately 

APM-HEXSEAL, 44 Honeck St, Englewood, N.J., 07631, 
Tel: 201-LO-9-57oo; Mktg. Mgr: C. Czapinski 

Local Sales Offices & Reps. 
Ariz PhOenix, Elctrn. Coms. Sis. 602-267-1348 
C,al Encino, Porter Co. 213-788-2350 
Cal San Lorenzo, W. Parks Assocs. 415-357-4240 
Colo Denver, Elctrn. Coms. Sis. 303-771-6200 
Conn Waltham, Gerber Sis. Co. 617-891-8040 
Fla Orlando, Buchanan & Abrams 305-423-8995 
III Hinsdale, Hill & Gray, Inc. 312-325-4810 
Ind Ft. Wayne, Val-Skol Sis., Inc. 219-742-9122 
Kans Overland Park, Penzner Assocs., Inc. 

913-381-0004 
Md Silver Spring, N. Kronstadt Assocs. 301-585-6141 
Mass E. Long Meadow, Gerber Sales Co. 

413-525-3059 
Mass New Haven, Gerber Sis. Co. 203-777-6279 
Mich Troy, C. B. Jensen & Assocs. 313-645-0240 
Minn 51. Paul, Northport Engrg. 612-898-3841 
Mo Hazelwood, Penzner Assocs., InC. 314-731-4334 
NM Albuquerque, Elctm. Components Sis. 

505-256-9831 
NY Great Neck, F. Tylinski Co., Inc. 516-466-9070 
NY Syracuse, Rep Tech, Inc. 315-437-2845 
Ohio Cleveland Hgts., Val-Skol Sis., Inc. 216-462-2622 
Pa PaOli, T. Griffin Co. 215-647-1550 
Pa Pittsburgh, G. S. Root & Co. 412-561-4125 
Tex Dallas, R.P. Votteler 214-823-2320 
Utah Salt Lake City, Elctm. Components Sis. 

801-486-2317 
Wash Seattle, Blum & Assocs. 206-782-1600 

APM-HEXSEAL Local Distributors 
NY Farmingdale, Harrison Elctnc., 20 Smith SI. 

516-293-7990 
NY Lynbrook, Peerless Radio, 19 WHbur SI. 

. 516-593-2121 
Okla Tulsa, Oil C~ol Elec., 708 S. Sheridan 

918-836-2541 

APOLLO CORP., 5-1, Togoshi 6-Chome, Shinagawa-Ku, 
Tokyo, Japan, Tel: 786-2001; Mgr: M. Kohmoto; Mgr: M. 
Kishita 

APPLIED CONTROL CO., 1275 Bloomfield Ave., Fairfield, 
N.J., 07006, Tel: 201-227-5454; Sis. Mgr: W. Merel 

APPLIED DIGITAL DATA SYSTEMS, INC., 100 Marcus 
Blvd., Hauppauge, N.Y., 11787, Tel: 516-231-5400; Sis. 
Mgr: R. Kaufman 

APPLIED MAGNETICS CORP., 75 Robin Hill Rd., Goleta, 
Cain., 93017, Tel: 805-964-4881, TWX: 910-334-1195; 
V.P. Sis: W.P. Graham 

APPLIED MATERIALS TECH., 2999 San Ysidro Way, 
Santa Clara, Cal., 95051, Tel: 408-738-0600; Sis. Mgr: 
T. Rafalovich 

APPLIED MICROWAVE, Dlv. EPSCO, Inc., 411 
Providence Hwy" Westwood, Mass., 020lI0, Tel: 
617-329-1500, TWX: 710-348-0484; Pres: H.I<. Clark 

VQI 1es44 
Local Sales Offices & Reps. 
Cal Anaheim, Blair Assocs. 714-635-1350 
Cal Partola Valley, Kipp Assocs. 415-851-0123 
Colo Denver, Walter Engr. 303-777-5585 
Fla Fort Lauderdale, Modems Plus 305-587-3849 
III Highland Park, Feller Assoc. 312-433-3651 
Mass Stoneham, REPCO 617-438-3113 
Mo St. LOUiS, G Fixman Engr. 314·725-5219 
NJ Ridgewood, Damon/Engel 201-444-1400 
NY New York, DB Assocs. 315-446-0220 
Okla Tulsa, Carey-WOlf Co. 918-622-9233 
Tex Fort Worth, Carey-Wolf Co, 817-738-1996 
Tex Houston, Carey-Wolf Co. 716-643-2114 
Va Annandale, J Hopkins 703-280-2086 
Wash Seattle, Showalter-Judd 206-762-2310 
Exp: Hallandale, Fla., Emec, Inc. 305-925-5366 
For: Can., Montreal, Componetics 514-342-4117 

For Local Source Data Call Toll-Free 800-645-9200 
(In N.Y. State Call 516-294-0990 Collect) 

APPLIED RESEARCH INC., 76 S. aayles Ave., Port 
Washington, N_Y., 11050, Tel: 516-883-5700, TWX: 
510.223-0822; SIs_ Mgr: C.G. Costas _ ....... _ .. _. Vol M07 
Local Sales Offices & Reps. 
Cal Anaheim, Blair Assocs. 714-635-1350 
Cal Portola Valley, Kipp Assocs. 415-851-0123 
Mass Waban, Bawer Assocs. 617-244-6572 
NJ Westfield, Gray & Reed Assocs. Inc. 

201-233-6116 
NY Huntington Sta, Gray & Reed 516-433-3333 
NY Syracuse, Lightstone Corp. 315-454-3209 
Pa Newtown Sq, SWR Assocs. 215-356-8550 
Tex Dallas, Texas Avionics 214-368-3566 
Va Fairfax, Schibley Assocs. 703-591-3008 

A P PRODUCTS, INC., 72 Corwin Dr., Painesville, Ohio, 
44077, Tel: 216-357-5597; Sis. Mgr: J. Venaleck 

Local Sales Offices & Reps. 
Ala Huntsville 205-539-8476 
Ariz Scottsdale 602-947-4336 
Cal Burlingame 415-347-5411 
Cal Gardena 213-327-6550 
Conn Hamden 203-288-9276 
III Des Plaines 312-824-0104 
Ind Fort Wayne, Compar Midwest 219-747-0402 
Kans Wichita, Compar Midwest 314-542-3657 
Md Baltimore 301-484-5400 
Mass Newton Highlands 617-969-7140 
Mich Utica 313-781-3900 
Minn Minneapolis 612-922-7011 
Mo 51. Louis 314-567-3399 
NJ Clifton 201-546-3660 
NJ Haddonfield 609-429-1526 
NM Albuquerque 505-242-3633 
NY Albany 518-489-7408 
NY Endwell 607-723-8743 
NY Fairport 716-271-2230 
NY Liverpool 315-471-3356 
NC Winston-Salem 919-723-1002 
Ohio Dayton 513-435-1301 
Ohio Fairview Pk. 216-333-4120 
Tex Dallas 214-328-6211 
Tex Houston 713-667-3420 
Wash Kirkland 206-822-4191 

ARCIDY ASSOCS., 370 Commercial 51., Manchester, 
N. H., 03101, Tel: 603-668-2111; M/M: Louis J. Arcidy 

ARCO ELCTRNS-, INC., PFC MIg. Div., Community Dr., 
Great Neck, N.Y., 11022, Tel: 516-487-0500, TWX: 
S1OO223-0804; Sis, Mgr. PFC Only: M,Samuels; G. Mgr: 
A. R_nblum; Prod. Mgr: C. Feln.ot __ • Vol 38357·361 
Local Sales Offices & Reps. 
Ariz Phoenix, Shetler-Kahn 602-258-7893 
Cal Redwood City, Sinai-JOhnson, Inc. 415-365-6263 
Cal Torrance, Area Elctms. 213-775-8916 
Cal Van Nuys, Obie Mktg. Co. Dealer Only 

213-997-1124 
Fla No. Miami, L. Haas Co., Inc. 305-949-9143 
Ga Jonesboro, Wallace Elctrn. Sis. 404-471-6297 
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Haw Honolulu, Pegart International 808-538-7818 
III Chicago, G. McL. Cole Co. 312-774-3535 
Ind Indianapolis, C. Scheffler Co. 317-253-6337 
Kans Overland Park, Penzner-Mankus Assoc. 

913-381-0004 
Md KenSington, Forti-Austin Assoc. 301-949-1706 
Mass Brookline, Technology Prods. (PFC Prods.) 

617-731-0858 
Mass Lynn, Keene Sis. Co. 617-595-2300 
Mich Southfield, Representatives Electr. Prod. 

313-354-9066 
Minn 51. Paul, Northport Engrg. Inc. 612-698-3941 
Miss Greenwood, L.R. Massey Co. 601-453·3038 
NJ Teaneck, S. Fisher Elec. Sis. 201-836-6661 
NJ Trenton, Krlegner Sis. Co. 609-882-6330 
NY Great Neck, N.Y., Areo Elctrns. 516-487-0500 
NY Rochester, L-Mar Assocs. 716-328-5240 
NC Kernersville, Wallace Elctm. Sis. 919-993-3993 
Ohio Cleveland, Marlow Assocs. Inc. 216-361-4500 
Tenn MemphiS, Wallace Elctrn. Sis. 801-682-2281 
Tex Dallas, Berthold Sis. Co. 214-526-8329 
Wash Seattle, Underwood & Underwood 206-243-2133 
For: Can., Toronto, 19, Malectro-Reps Ltd. 

416-789-7431 
ARCO Local Distributors 
Cal Garden Grove, Allied Elctrns., 12311 Industry 51. 

213-598-6605 
Cal Mt. View, Elmar Elctrn .. 2288 Charleston Rd. 

415-961-3611 
Cal No. Hollywood, Distro Inc., 12517 Burbank Blvd. 

213-980-8888 
Cal San Diego, Western Radio, 1415 India st. 

714-235-6571 
Cal San Jose, Quemant Ind'i. Elctrns., 1000 S. 

Bascom Ave. 
Colo Commerce City, Elmar Electronics Inc., 6777 E. 

50th Ave. 303-287-9611 
Conn Hamden, Arrow Elctrncs., 295 Treadwell St. 

203·248-3801 
III Chicago, Allied Elctrns., 2400 W. Washington 

Blvd. 312-421-2400 
Md Baltimore, Arrow Elctms., 5207 E. Drive 

301-247-5200 
Mass Burlington, Arrow Elctrns., 15 A Street 

617-273-0100 
Mass Cambridge, Wilshire Elctms.lNew England, 205 

Alewife Brook Pkwy. 617-491-3300 
Mass Woburn, Abbott Elctrn., 902 Main St. 

617-935-2040 
NJ Moorestown, Arrow Elctrns., Pleasant Valley Rd. 

609-235-1900 
NJ Saddlebrook, Arrow Elctrns. Inc., 285 Midland 

Ave. 201-797-5800 
NY Farmingdale, Arrow Elctrns., Inc., 900 Broad 

Hollow Rd., Rte. 110 516-694-6800 
NY Westbury, Hamilton-Avnet Electrns .. 70 State 51. 
Ohio Cleveland, Arrow Elctms., 23945 Merchantile Rd. 

216-464-2000 
Ohio Dayton, Arrow Elctrns., 3100 Plainfield Rd. 

513-253-9176 
Ohio Solon, REPCO, 6835 Cochran Rd. 216-248-8900 
Tex Ft. Worth, Allied Elctrns., 401 E. 8th St. 

817-336-5401 
Tex Houston, Geophysical S\Jpply Co., Box 52230 

713-224-0621 

ARCOLECTRIC SWITCH CORP" Box 348, No. 
Hollywood, Cal_, 91603, Tet 213-985-3130; Off. Mgr: J. 
Thomson __ ............... _ .... _ .. _ .................. _ .... _ ...... _. __ Vol 20993 
AREMCO PRODS., INC., Box 145, Briarcliff Manor, N.Y., 

105.10, Tel: 914-762-0685; Sis. Mgr: H. Schwartz 
Local Sales Offices & Reps, 
Ariz Scottsdale, E.J. Toley & Assoc. 609-945-2665 
Cal Los Altos, Omega West 415-967-0111 
Cal Torrance, Cal. Tech. Svcs. 213-320-1310 
Fla Tequesta, J. Alexander 305-746-4129 
III Highland Park, Teller Assocs. 312-433-3651 
Kans Mission, Inland Assocs. 913-382-2366 
Tex Dallas, S. Hamilton 214-350-4344 

A.R.F. PRODUCTS, INC., Box 3226, BoUlder, Colo., 80303, 
Tel: 303-443-4844, TWX: 910-940-3446; Sis. Mgr: J.D. 
Ellington 

ARGOS PRODS. CO., INC., 600 S. Sycamore 51., Genoa, 
III., 60135, Tel: 815-784-5118; Sis. Mgr: A. Hoyne 

ARGOS Local Distributors 
Ky Louisville, Burks, P.I., 842 S. 7th 502-589-3960 
Minn Duluth, Northwesl Radio, 123 E. First 51. 

218-727-1565 
Neb Omaha, Radio Equipment Co., Box 3843, 625 N. 

18th 51. 402-341-7700 
Va Norfolk, Priest Elctm., 6431 Tidewater Dr. 

703-855-2021 
ARIINDS., INC., 9000 King SI., Franklin Pk., III., 60131.. Tel: 

312-671-0511, TWX: 910-227-0052; Prod. Mgr: G. 
SChauner; Prod. Mgr: S. Steinberg; Prod. Mgr:· O. 
MacKenzie 

Local Sales Offices & Reps. 
Ala Huntsville, Col-ins-Co., Inc. 205-539-1771 
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ARK-LE 

Ariz Scottsdale, Inter-Mountain Engrg. 602-947-7379 
Cal Laguna Beach, Marchi-Barus Assocs. 

714-497-1815 
Cal Redwood City, Marchi Assocs. 415-364-3411 
Colo Denver, Davis Assocs. 303-744-6644 
Conn North Haven, Forsberg Sis. 203-239-5111 
Fla Orlando, Col-Ins Co., Inc. 305-423-7615 
III Lake Zurich, Branum Sales Co. 312-438-2356 
Ind Indianapolis, Electro Engrg. & Sis., Inc. 

317-547-5273 
Mass Brockton, Forsberg Sis. 617-522-6300 
Mass Newton Centre, Daner-Hayes 617-969-4650 
Mich Clawson, Instr. Specialties 313-435-3311 
Minn Minneapolis, Industra 612-929-6224 
Mo SI. Louis, Maise Equip. Co. 314-241-4351 
NJ Fair Lawn, Par Assocs. 201-447-3722 
NM Albuquerque, Rusteo Entprs. 505-296-6474 
NC Raleigh, Col-Ins-Co., Inc. . 919-834-6591 
Ohio Chagrin Fall, The Jerry Kilroy Corp. 

216-247-8997 
Ohio Cincinnati, Schlemmer Assoes. 513-522-8340 
Ore Portland, Branom Instr. 503-285-9861 
Pa Blue Bell, W. Gregory & Co. 215-643-4702 
Tex Houston, Instrs. 713-225-6626 
Wash Seattle, Branom Instr. 206-762-6050 

ARK-LES SWITCH CORP., 51 Water SI., Watertown, 
Mass., 02172, Tel: 617-924-2330; Gen. Sis. Mgr: R.w. 
Swift 

Local Sales Offices & Reps. 
Ala Mountain Brook, Applebee-Church Co. 

205-870-4417 
Ark Little Rock, Industrial Sis. Co. 501-562-5852 
Cal Chatsworth, Hansen Sis. Co. 213-882-8181 
Conn Bethany, The Representatives Corp. 

203-393-0024 
Fla Clearwater, J.J. Galleher Co. 813-446-7706 
Ga Atlanta, Applebee-Church Co. 404-451-2747 
III Chicago, Stevens Engrg. Co. 312-775-8410 
Ind Indianapolis, Neal Engrg. Co. 317-849-4201 
Ky Louisville, Neal Engrg. Co. 502-459-7330 
Mass Topsfield, The Representatives Corp. 

617-426-0541 
Mich Detroit, R. C. Dakin Co. 313-647-2262 
Minn Hopkins, J.B. Wright & Assoc. 612-335-7833 
Mo SI. Louis, C. B. Fall Co. 314-968-3850 
NY Rye, C. Avery Assoc. Ltd. 914-967-7610 
Ohio Kent, Norco Sis. Co. 216-678-8462 
Pa Glenside, Shelmar Elctrns. Co. 215-885-0800 
Tenn Chattanooga, Neal Engrg. Co. 615-894-4697 
Tex Dallas, D. Shuhart Co. 214-239-0185 
Va Lynchburg, Royelec 703-846-7117 
Wisc Milwaukee, G. Hatch Co. 414-671-6550 

ARMOUR ELCTRNS., See American Power Systems 
ARMSTRONG CORK CO., W. Liberty SI., Lancaster, Pa., 

17604, Tel: 717-397-0611, TWX: 717-560-4405; Prod. 
Info: R.H. McKowen; Prod. Info: J.P. Heinrich 

ARMSTRONG PRODS. CO., Box 657, Warsaw, Ind., 
46580, Tel: 219-267-3226, TWX: 810-298-0790; Sis. 
Mgr: M.V. Rothschild 

ARNOLD ENGINEERING CO., Box G, Marengo, III" 
60152, Tel: 815-568-2000, TWX: 910-642-2790; Dlr, of 
Mrktg, Permanent Magnet Diy: D,R, Crandall; Dlr. of 
Mrktg, Metal Prods. Diy: F.L Spalla; Dlr •. of Mrktg. 
Powder Prods. Diy: M,C. Johnson .... Vol :Jel004,loo5 
Local Sales Offices & Reps. 
Ariz Scottsdale, C. T. Fink & Assocs. 602-992-9884 
Cal Fullerton, Arnold Engrg. Co. 714-871-1560 
Cal Palo Alto, Arnold Engrg. Co. 415-326-9302 
III Chicago, Arnold Engrg. Co. 312-AN·3-63oo 
III Marengo, Arnold Engrg. 815-568-2000 
Mass Lexington, Arnold Engrg. Co. 617-862-2804 
Mich Jackson, Arnold Engrg. Co. 517-784-5663 
Minn Minneapolis, Arnold Engrg. Co. 612-545-1494 
Mo Hazelwood, Centech Sis. 314-731-4220 
Mo Raytown, CenTech Sis. 816-358-8100 
NJ Leonia, Arnold Engrg. Co. 201-461-8150 
NY E. Syracuse, Young & Co. 315-437-7733 
NC Raleigh, Arnold Engrg. Co. 919-828-3270 
Ohio Shaker Heights, Arnold Engrg. Co. 216-283-7580 
Pa Pittsburgh, Arnold Engrg. Co. 412-366-5443 
Tex Dallas, Arnold Engrg. Co. 214-821-4654 
Wisc Milwaukee, Arnold Engrg. Co. 414-964-8060 
Exp: Marengo, III., Arnold Eilgrg. Co. 815-568-2267 
Exp: New York, N.Y., S. Ginsbury, ltd. 212-689-5212 

ARNOLD MAGNETICS, 11520 W, Jefferson, Culyer 
CRy, Cal., 9023O,Tel: 213-870-7014, TWX: 910-343-8468; 
Mkl. Mgr: R. Plzor ...................................... Vol 1-598-607 
Local Sales Offices & Reps. 
Cal Mtn. View, Nor-Cai Assocs. 
Conn North Haven, Kitchen & Kutchin 
III . . Chicago, Comms. Engrs. 
Ind FI. Wayne, Comms. Engrs. 
Mass LeXington, Kitchen & Kutchin 
Minn Minneapolis, Scott Elctrn. Sis. 
Mo 51. Louis, PEM Sis. 
NJ Wallington, Com Tech Sis. 
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415-961-8121 
203-239-0212 
312-761-0548 
219-743-9866 
617-862-8230 
612-929-2985 
314-427-7200 
201-935-5454 

MANUFACTURERS & SALES OFFICES DIRECTORY 

NY Lynbrook, Compo Tech. Sis. 516-593-2628 
Ohio Cleveland, E. Bock 216-331-5212 
Ohio Dayton, Sculley & Ingling Assoc. 513-298-9575 

. Pa Media, W. Reeves Assoes., Inc. 215-LO-6-6709 
Tex Dallas, Tesco Co. 214-358-3521 
Va Annandale, Nine Assocs. 703-256-9105 
Wisc Milwaukee, Larsen Assoc. 414-258-0529 
For: Can., Montreal, Que., Electrodesign Ltd. 

. 514-363-5120 
For: Can., Ottawa, Onl., Electrodesign Ltd. 

613-745-0541 
For: Can., Toronto, Onl., Electrodesign Ltd. 

. 416-787-0991 
For Local Source Data Call Toll-Free 800-645-9200 
(In N.Y, State Call 516-294-0990 Collect) 

ARNOUX CORP., 35 Anacapa SI., Santa B.arbara, Cal, 
931'01, Tel: 805-963-3476; Mgr: C. Canfield 

Volle390 

ARRA INC., Antenna & Radome Resch. A.soca., 15 
Harold Ct., Bay Shore, N.Y., 11706, Tel: 516-231-8400, 
TWX: 510-227-6231; Sis. Mgr: P.L Bleifer .... Vol 2e608 
Local Sales Offices & Reps. 
Ariz Phoenix, R.A. Mayes Co. 602-279-5243 
Cal Los Angeles, Thorson Co. 213-937-0790 
Cal Palo Alto, Thorson Co. 415-321-2414 
Cal San Diego, Thorson Co. 714-298-8385 
Cal Tustin, Thorson Co. 714-544-5121 
Colo Broomfield, R. A. Mayes Co. 303-466-6311 
Fla Lighthouse POint, Saber Assoc. 305-943-3076 
III Highland Pk., Feller 312-433-3646 
Ind Rochester, Feller Assocs. 219-223-2377 
Kans Merriam, Tech. Reps. 913-432-4110 
Md Ellicott City, Doss Elctrns. 301-465-1336 
Mass Cochituate, Micronic Assocs. 617·872-6561 
Mo Hazelwood, Tech. Reps. 314-524-6900 
NM Albuquerque, R. A. Mayes 505-265-7989 
NY Great Neck, EAC 516-466-9798 
NY Syracuse, Tesco Assocs. 315-463-4566 
Pa Newton Sq., SWR Assocs. Corp. 215-356-8550 
Wash Seattle, Thorson Co. 206-ME-2-0710 
Exp: Fla., Hallandale 305-925-6366 
For: Can., Montreal 252, Quebec, Componeties Ltd. 

ARROW-HART, INC., 103.Hawthorn 51., Hartford, Conn., 
06106, Tel: 203-249-8471; Mgr. Mktg. Svcs: G. Heiden; 
Promotions Mgr: H.O. Weunberg 

Local Sales Offices & Reps. 
Cal Cerritos, Arrow-Hart, Inc. 213-773-1736 
Cal EI Cajon, Arrow-Hart, Inc. 714-442-9608 
Cal San FranciSCO 415-824-4620 
Ga Atlanta, Arrow-Hart, Inc. 404-355-8862 
III Niles, Arrow·Hart, Inc. 312-802-3838 
Ind Indianapolis, ArrOW-Hart, Inc. 317-632·6456 
Mass Norwood, Arrow-Hart, Inc. 617-762-3660 
Mich Southfield, Arrow-Hart, Inc. 313-352-6810 
Minn Minnetonka, Arrow-Hart, Inc. 612-935-0173 
Mo 51. Louis, ArrOW-Hart, Inc. 314-351·0770 
NJ Cinnaminson, Arrow-Hart, Inc. 609-829-4777 
NY East Syracuse, ArrOW-Hart, Inc. 315-437·2648 
NY New York, ArrOW-Hart, Inc. 201-935-4141 
NY New York, Buchen Advertising, Inc. 
Ohio CinCinnati, Arrow-Hart, Inc. 513-793-8300 
Ohio Cleveland, Arrow-Hart, Inc. 216-651-7733 
Pa Philadelphia, Arrow-Hart, Inc. 215-561·4814 
Tex Garland, Arrow-Hart, Inc. 214-270-5441 
Wisc Milwaukee, Arrow-Hart, Inc. 414-351-0840 

ARROW-HART, Local Distributors 
Ky Louisville, Burks, P.I., 842 S. 7th 502-589-3960 
La Baton Rouge, Ralph's, Inc., 1732 Plank Rd. 

504-344·3761 
La Lafayette, Ralph's Inc., 3004 Cameron SI. 

318-234-4507 
La New Orleans, Ralph's, Inc., 4334 Stemway Dr. 

504-242-2731 
Mich Romulus, Pioneer/Michigan, 6337 N. Beverly 

Plaza 313-729-8500 
NY Lynbrook, Peerless Radio, 19 Wilbur 51. 

516-593-2121 
NY Rochester, Rochester Radio, 140 Main 51. 

716-454-6300 
Ohio Cleveland, Pioneer Standard Elctrns., Inc., 4800 

E. 131st 51. 216587-3600 
Ohio Dayton, Pioneer/Dayton, 1900 Troy 51. 

513-236-9900 
Ohio Solon, REPCO, 6835 Cochran Rd. 216-248-8900 
Tex Beaumont, Ralph's, Inc., 1270 Broadway 

713-833-9443 
Tex Houston, Harrison Equip. Co. Inc., 1616 

McGowen SI. 713-224-9131 
ART WIRE & STAMPING CO., 9 Wing Dr., Cedar Knolls, 

N.J., 07927, Tel: 201-267-2000; Sis. Mgr: P. Strazza' 
Local Sales Offices & Reps. 
Ariz Scottsdale, J. Hagestad 
Cal Downey, Corbett-Sm.ith 
Cal Sausalito, E.C. Miller 
Ind Indpls, Hoster & SielOff 
Kans Kansas Cily, L Bruns 

*VOI.4-1973 

602-945-8415 
213-927-2788 
415-332-4360 
317-846-6555 

913-AT-9-5242 

Minn.SI. Paul, R. Bittrick 612~226-6178 

Tex Dallas, P. Scanlon 214-AD-I-4661 
ARTISAN ELCTRNS. CORP., 5 Eastmans Rd., Parsippany, 

N.J., '07054, Tel: 201-887-7100; Mktg. Mgr: A. Seman 
Local Sales Offices & Reps. 
Cal San Marino, Van Gott & Assocs. 213-282-1125 
Conn Bloomfield, Zaslow Sis. 203-242-7781 
Conn Milford, Zaslow Sis. 203-878-1094 
Fla Orlando, F. Fausett & Co. 305-424-0701 
Ga Smyran, F. Fausett & .Co. 404-436-5169 
III Northfield, Such-Bohmer Inc. 312-446-8934 
Md Lanham, Eastern Components 301-294-8610 
Mass Lowell, Zaslow Sis. 617-458-8452 
Mass Northboro, Zaslow Sis. 617-393-8150 
Minn Minneapolis, Delta Assoc. 612-560-6240 
NJ E. Orange, Masin-Esco 201-674-6505 
NY Chappaqua, Masin-Esco 914-CE-8-8337 
NY Syosset, Masin-Esco 516-364-0310 
Ohio Cincinna~, G & H Sis. Co. 513-771-8231 
Ohio Grove Cily, G & H Sis. Co. 614-878-1128 
Pa Philadelphia, Eastern Comps. 215-927-6262 
Tex Dallas, E. B. Robertson 214-942-2711 
Tex Houston, Elgin B. Robertson 713-571-1079 
Va Vinton, F. Fausett & Co. 703-890-1128 
For: Can., Downsview, Ontario, Zaslow Sis. 

416-727-1211 
ARTOS ENGRG. CO., 15600 W. Lincoln Ave., New Berlin, 

Wisc., 53151, Tel: 414-782-3300; Sis. Mgr: H.T. Randar 

ARTRONIC INSTR. CO., 11232 Triangle La., SHYer 
Spring, Md., 20902, Tel: 301-949-1131; Sis. Mgr: M.E. 
Pugh ................................ , .. , .................................. Vol "84 
ARVEE ENGRG. CO., Box 3759, Torrance, Calif., 90510, 

Tel: 213-535-0190; Sis. Mgr: R.V. Allee 

ARVIN FREQUENCY DEVICES, Elctm. Sys. Diy., Arvin 
Inds" 15th SI. Plant, Columbus, Ind., 47201, Tel: 
812-379-3842, TWX: 810-352-1272; S18. Mgr: L Bower 

Vol2e379 
Local Sales Offices & Reps. 
Cal Los Angeles, E. Landa 213-879-0770 
Cal San Diego, Tauber Assocs. 714-274-7242 
Iowa Cedar RapidS, HR Brown Sis. Co. 319-366-0635 
Mass Needham, Addelco 617-444-4754 
NY Great Neck, EAC Assocs., Inc. 516-466-9798 
Exp: Chicago, III., E.D. Magnus Assocs. 312-334-1502 

ARVIN SYS., INC., 1771 Springfield 51., Dayton, Ohio, 
45403, Tel: 513-254-6177; P.M: E.D. Krewt; P.M: B. 
Anello; P.M: E. Waldspurger 

ASCO WIRE & CABLE CO., 412 Housatonic Ave., 
Bridgeport, Conn., 06608, Tel: 203-366-5294; Sis. Mgr: 
M. Madow 

ASHLAND ELEC. PRODS., 32-02 Queens Blvd., L.I.C .. 
N. Y., 11101, Tel: 212-EX-2-4010; Sis. Mgr: J.R. Lukasik 

Local S~les Offices & Reps. 
Cal Burlingame, W.J. Purdy 415-347-7701 
Cal Los Angeles, C. Repp 213-GR-7'4475 
Cal Sacramento, Wm. J. Purdy Co. 916-481-0971 
Colo Englewood, Wm. J. Purdy Co. 303-770-5311 
Fla Pompano Beach, Varrelman-Gorman Co. 

305-941-5544 
Mass Brookline, Harman 617-232-6687 
NJ Cherry Hill, Bi-Tech 609-667-7374 
NM Albuquerque, W.J. Purdy Co. 505-266-7959 
NY Binghamton, Elcom Sis. 607-723-9270 
NY Brooklyn, Eastem Elctrn. Sis. 212-763-5180 
NY Fulton, Elcom Sis. 315-454-9581 
NY Rochester, Elcom Sis. 716-385-1400 
NY Utica, Elcom Sis. 315-732-6445 
Ohio Akron, Augnat Assocs. 216-725-6087 
Pa Pittsburgh, Augnat AssOcs. 412-281-8283 
Tex Dallas, Mero Corp. 214-272-0683 
For: Can., Montreal West, Hooker Elec. Canada 

514-487-5151 
ASM CORP., 525 Truck La., Smithfield, N,C., 27577, Tel: 

919-934-3104, TWX: 510-939-1455: Pres: L.L. 
Armstrong 

ASM Local Distributors 
Mass Woburn, Abbott Elctrn., 1102 Main 51. 

617-935-2040 
Tex Houston, Lenert Co., Box 2184 713-225-1465 

ASSOCIATE GENERAL LABS., INC., 8934 W. Ogden Ave., 
Brookfield, III., 60513, Tel: 312-485-1135; Sis. Mgr: A. 
Schroeder 

ASSOCIATED ENGRG. & MFG. CORP., 546 Valley Rd., 
Upper Montclair,H, J., 07043, Tel: 201-783-7800: Sis. 
Mgr: D.M. FOx 
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ASSOCIATED ENGRG. &: MFG. CORP. cont'd 
--- Advertisement ---

Metais-Chemicais-Alloys-Parts 
Tungsten - Molybdenum - Bases - Fila
ments - Leads for Electronic Indus
tries - Precision Metal Components 
for Electronics, Nucleonics, Avionics 
and Rocketry - Specialists in forming. 
deep drawing. accurately. molyb
denum. tungsten. tantalum. kovar. 
nickel. brass. copper. and mu metals 

ASSOCIATED RESCH~ 8125 W. Howard Sf., ChIcago, 
nt., 80848, Tel: 312-147-7850; SI .. Mgr: R.S. Barn.rd 

Vollesaa,aae 
Local Sales Offices & Reps. 
Ariz Scottsdale. Engrg. Sis. Assoc. 602-945-5781 
Ark Uttle ROCk. Electra-Tech Htdaouth 501-582-4090 
Cal Paramount, Brenner-Fiedler 213-531-7222 
Cal San Francisco, CaHf. InSir. 415-883-0350 
Conn Middletown, Mancib Co. 203-347-5829 
Fla Miami. Ludlum Assocs. 305-885-2514 
Fla Orlando, Ludlum Assoc. 305-894-7761 
Ga Atlanta. Hoirnen-Lobsinger 404-256-9120 
Ind Indpls .. C. M. Buck 317-251-1281 
Mass Burlington. Mancib 617-272-9450 
Mich Birmingham. Electro-Malion 313-564-6517 
Minn Edina, Ainslie Co. 612-920-2968 
Mo Kansas City. Cieaves-Bessrner, Inc. 

616-353-6011 
MO St. Louis. Fitzgereld Sis. 314-241-4066 
Neb UncoIn, F.C. Clatterbaugh Co. 402-489-5912 
NJ E. Orange. Friedman 201-873-2500 
NC Charlotte. J. RudisiH 704-3n-6901 
Ohio Brecksville, 0 & B Engrg. Sis. Co. 218-528-8320 
Pa PiI1sburgh. Bollinger & Richards 412-581-2340 
Pa Wayne. Bartlatt Assoc .. lne. 215-688-7325 
Tex Dallas, J. Schoonmaker 214-357-8481 
Wash Seattle. D. A. Olson Co. 206-522-6594 
Wisc Milwaukee, T.R. Bickler Assoc. 414-453-3772 
For: Can, Calgary, Alb., ShOwalter Agencies, Lid. 

403-289-5411 
For: Can., Don MUls, Ont., G.M. Fraser, Lid. 

416-449-6600 
For: Can, Montreal, Que., lnalro-Test Lid. 

514-637-1231 
For: Can., New Westmlnster, B.C .. ShOwalter 

Agencies. Lid. 604-524-1434 
ASSOCIATED SPECIALTIES CO., 1751 Main St., Orefield, 

Pa., 18069, Tel: 215-395-9172; SIs. Mgt: V. 
Laudenslager . 

ASTATIC CORP., Box 120, Corineaut, Ohio, 44030, Tel: 
218-593-1111 

ASTATIC Local Distributors 
Ky LouiSville, Burks, P.I., 842 S. 7th 502-589-3960 
Mass Woburn, Abbott EIetrn., 902 Main St. 

617-935-2040 
Minn Duluth. Northwest Radio, 123 E. Firs! St. 

218-727-1565 
·Mo St. LOUiS, Van Sickle Radio EIetrns, Inc, 1915 

Washington Ave 314-MA-1-5000 
Va Norfolk, Priest Elctm., 6431 Tidewater Dr. 

703-855-2021 
ASTRO COMM. LAB., Div. Aiken IneIs., 9125 Gaither Rd., 

Gaithersburg, Md., 20760, Tel: 391-948-5210, TWX: 
7QI-8?B-9708; Sis. Mgr: C.L. Costolo 

ASTRO ELCTRNS., INC., 1160 E. Ash, Fullerton, CaHf., 
92831, Tel: 714-526-5581; Pres: G. Ertel 

local Sales Offices & Reps. 
Ohio Cincinnati, B. Stephens Manufacturers' Rep. 

513-921-0350 
A$TRO-METRIX, 125 W. Providencia Ave., Burbank, Cal., 

91502, Tel: 213-849-4759; Sis. ~gr: J.K. Floyd 
ASTRODYNE, INC., Sub. Roanwell Corp., 353 Middlesex 

Ave., Wilmington, Mass., 01887. Tel: 617-358-9191, 
TWX: 710-347-0704; VP & GM: W. HeinzeImann; Sis. 
Coord:R.L~ 

Local Sales OffIces & ReDs.. 
Ariz Scottsdale, S. C.mBker Co. 602-948-3081 
Cal Anaheim, LoOan,lnc. 714-958-1560 
Cal Redwood City, Parks & Pruitt Assocs. 

Cal San Diego, Earle Asaocs. 
COlo Boulder. Mile High EIctrns. 
Fla Eau Gailie, J.J. Smith & Asaocs 
III Chk:ago, Ellinger Sis. Corp. 
Kans Prairie Vdlage, Engrg. SVCB. Co. 
Md Baltimore, KaufhoIz Asaocs. 
Mass BrookHne, Harman 
MidI 8irmlngham, Comp/InIIuI$tiOn 
Mlnn 81. Louis Park, Bata Engrg. 
Mo St. lOuIs, Engrg. SVcs, Co. 
NJ HarrIngton Park, MeIro Tech. SIs. 
NY Endicott, Tech Mark 
NY Fairport, Tech/Mark 
NY Jericho. Metro Tech. 
NO Burlington, P. Nah8er Co. 

415-364-1640 
714-278-5441 
303-444-5815 
305-254-4208 
312-763-1570 
913-659-4000 . 
301-486-6561 
617-232-8687 
313-644-oOB7 
612-92s..1422 
314-726-2233 
201-768-8495 
607-748-7473 
716-223-1252 
516-935-3330 
919-226-8053 

Ohio Cleveland, CornpllnSUlaIion 216-521-3570 
Pa Newtown Square, Kaufholz Assocs. 

215-356·5000 
Pa Pittsburgh, J.W. Kight 412-781-8304 
Tex Garland, G.V. Peck 214-341-8311 
Tex Houston, G.V. Peck 713-864-1435 
Wash Seattle, G.M. Gillett 208-284-3344 
Exp: Com, Stamford, J.P. Int'!. 203-348-2691 
For: Can., Rexdele, Ont., Douglas Randal 

416-878-2890 

ASTROSYSTEMS, 'NC~ 8 NeVIKIII Dr_ ...... Succen. 
N.Y~ 11040, Tel: 518-328-1eoo. TWX: 510-223-0411; V.P. 
Mldg: "-1_ Wheatcroft M. ________ Val 1"328,327 

Local Sales Offices & Reps. 
Ala HuntsvUle,Kemp lnalr. 205-837-4304 
Ariz Scottsdale, BFA Corp. 602-946-4215 
Cal Campbell, Sedillo Co. 408-374-5220 
Cal Costa Mesa, Measurement Assocs. 

714-540-7160 
Cal Fullerton, Astrosysterns 714-523-0820 
Cal Palo Alto, Priz Co. 415-326-9333 
Colo Denver, BFA Corp. 303-744-3301 
DC Waah .. Astrosystems 202-296-4380 
Fla Orlando, Datarep, Inc. 305-843-5224,5225 
III Chk:ago, Automation Equip. 312-631-9673 
Kens Prairie VUlage, Engrg. Sves. Co. 913-849-4000 
Mass Lexington, DImensional Systems 617-862-2700 
Mass Sudbury, DIgital Mktg. 617-890-7148 
Minn Minneapolis, Engrg. Prods. 812-925-1883 
Mo SI. LOUiS, Engrg. Sves. Co. 314-726-2233 
NJ RIdgewood, Damon Engel, Inc. 201-444-1400 
NM Albuquerque, BFA Corp. 505-298-8303 
NM Las Cruces. BFA Corp. 505-523-0801 
NY Cazet1OVia, P. DIicew, Inc. 315-655-8602 
Ohio Day1on; LllCorp. 513-278-0788 
Olda Tulsa, Kemp Eng. Co. 915-828-0309 
Pa Hatboro. Damon Engel Inc. 215-922-3270 
SC Greenville, Greentron, Inc. 803-277-3537 
Tex AddIsOn, Kemp Engrg. 214-651-0400 
Tex Houston, Kemp Engrg. Co. 713-868-1431 
Wash Seattle, Hayes Technical 208-763-2210 
For: Can., Montreal, Radionics 514-735-4565 

For Local Source Date CIII ToII-Frte 800-845-9200 
(In "-Y. SIete ~ 51H14-o911O CoIIec:t) 
ATC, See AmariCan Technical Ceramics 
ATKOMATIC VALVE CO., Box 11258, 141 Sherman Dr., 

IndianapoliS, Ind., 48201, Tel: 317-357-8421; V.P. 
Sal_ A.E. Richardson; SIs. Dept: R.L. Thompson; 
Chief Engr: R.B. Spear 

ATLANTIC INSTRS. CORP., 50 Hunt St, Watertown, 
Mass., 02172, T8I: 617-926-2400; Sis. Mgr: D. Downey 

Local Sales Offices & Reos. . . 
Ariz Phoenix, PhoenIx EIetrn. SIs. Assocs. 

602-244-1592 
Cal Newport BeaCh, Weatherman Enterprises 

714-557-8922 
Cal Redwqod City, Corn-KyI, Inc. 415-365-6666 
COlo ArVada, Arrowhead Sis. Corp. 303-423-5556 
FIa Orlando,'Gre-Mar,lnc. 305-894-3351 
tn Itascil, English Sis. Co. 312-773-9449 
Md Baltimore, O.K. Jones & Assocs. 301-752-0577 
Mass Marlboro, Ken Parker Assocs. 817-485-7096 
Mich DetroIt, Electro Enterprises, Inc. 313-521-1500 
Minn Minneapolis, Dick Swanson Co. 812-789-5636 
NJ Haddonfield, Mills Equip. Co. 609-426-1005 
NY Floral Park, Elm Assocs.,Inc. 518-352-2798 
NY Skaneateles, Spar-Kleen Prods., Inc. 

315-885-5711 
Ohio Cleveland, Electro Enterpria8s, Inc. 216-281-7670 
Waah Bellevue, Bill Waddell Co. ' 208-822-0211 
Exp: Burbank, Cal., Tech-Ser, Inc. 213-846-9631 
Exp: Paris. France, Anglade S.A. 

ATLANTIC OPTICAL MOULDING CO., EIHs St., Dudley, 
Mass., 01570; Tel: 617-943-1746; G.M: J.F. Krysiak 

ATLAS ELECTRIC DEVICES, 4114 N. Ravenswood Ave., 
ChIcago, tn., 60813, Tel: 312-327-4520; Sis. Mgr: A. 
Metzinger 

ATLAS SOUND DlV., AmarIcari TredIng& Production 
Corp., 10 Pomeroy Ad., Parsippany. N.J., 07054, Tel: 
201-887-7900; Gen. Sis. Mgr: H.M. Jaffe 

ATLAS Local Distributors 
Ariz Tucson, Inland EIctm Supply Co., Inc, Box 4010, 

715 E. Broadway 
Cal Garden Grove, Allied Elctrns., 12311 Industry St. 

213-598-8605 
Ga Allanta, Jackson Elctrncs., 1135 Chattahoochee 

Ave. NW 404-355-2223 
III ChIcago, AHIed EIetrns., 2400 W. Washington 

Blvd. 312-421-2400 
'" ChIcago, EIctm. DIstr. Co., Inc., 4900 N. Elston 

Ave. 
Ky .LouIsvIIIe, BurI!S, P.I., 842 S. 71h 502-589-3960 
Mass Woburn, Abbott EIctm., 902 Main 81. 

. ~17-935-2040 
Mo St; LOUiS, Van SIckle Radio EIetrns, Inc, 1915 

Washington Ave 314-MA-1-5000 
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Tex Ft. Worth, Allied Elctms., 401 E. 8th St 
817-336-54Q1 

Tex Ft. Worth, Swieco, Inc., Box 870, 1518 E. 
Lancaster St 817-335-8521 

Va Nor1oIk, PrIest Elctrn .. 6431 Tldewater Dr. 
703-855-2021 

Wise Milwaukee, Marsh EIetrns., 6047 W. Beloit Rd. 
414-545-6500 

ATLEE CORP .. 8 Gal Street, Wobum. Mass., 01601, Tel: 
817-729-5600, TWX: 710-393-0176; Elctm. Hardware 
Sis. Engr: W.J. Carroll; Elctm. Hardware SIs. Engr: N. 
Bougas; Busbars Sis. Mgr: W. Scott 

Local Sales Offices & Reps. 
Cal Burllngama, J. Logan Assoc. 415-697-8100 
Cal Los Angeles, EI-Com. 213-223-135i 
Colo Denver, tW. Strong Assoc., Inc. 303-292-8900 
Conn Milford, Conti-Younger Assoc., Inc. 203-929-3294 
Fla Largo, Massay Assocs. 813-595-8950' 
III Chicago, EIHnger Sis. Corp. 315-763-1570 
Iowa Clarion, Ellinger Sis. Corp. 515-532-3218 
Mass Waltham, Conte & Younger Assoc. 617-890-4852 
Mo SI. LouiS, Ellinger SIs. Corp. 314-352-2027 
NJ Madison, A. L Livera & Assocs. 201-377-3220 
NY Roslyn HeightS, A. L. Uvera & Assoc., lne. 

516-464-1276 
Ohio Toledo, Deo Volenta Assocs. 419-882-2830 
Pa Newtown Square. Kaufholz Assocs. 

215-358-5000 
Tex Irving, Lee Sis. Co. 214-255-5Q43 
For: Can., Malton, Ont. .. Hooker Canada, Lid. 

416-877-3554 
For: Can., Nontreal, Que., Hooker Montreal, Lid. 

514-487-5151 
A TLEE Local Distributors 
Ind Ft. Wayne, Ft. Wayne Elctrns. Supply, 3608 

Maumee Ave. 219-742-4346 

ATR ELCTRNs., INC., 300 E- 4tII St., st. Paul. Mlnn., 
55101, Tel: 812-222-3791; SIa. Mgr: A-A. GoffateIn 

VoI1-s&C1 
A TR Local Distributors 
Minn Duluth, Northwest Radio, 123 E. Firs! St. 

218-727-1565 
AUBIN, A.E .. CO., P.O. Box 29, Glastonbury, Conn., 08033, 

Tel: 203-525-n47; SIs. Mgr: A.E. Aubin 
AUDIO DEVICES, INC~, A CapitoIlneIs., Co:, 100 RenwCh 

Or., GlenbrOOk, Conn., 08908, T8I:203-327-65oo, TWX: 
710-474-2045; Sis. Mgr: W. Goldstein 

AUDIO Loca/ Distributors 
NY Lynbrook, Peerless Radio, 19 Wilbur S1. 

516-593-2121 
AUDIO EQUIP. CO., INC., Div. W. Kidde & Co., Inc., 708 

Forrest St., Charfottesville, Va., 22901, Tel: 
804-293-5148, TWX: 510-587-5461; V.P. Mtg: L.D. 
Armentrout; Pres: W.L Stowers 

AUDIOTRONICS, 7428 Bellaire Ave., N. Hollywood, Cal., 
91605, Tel: 213-877-1308; Video AM: L. Aron; Mklg. 
Sves. Mgr: J. Steorts 

AUGAT INC., 33 Perry Ave .• Attleboro, Mass., 02703. Tel: 
617-222-2202, TWX: 710-391-0844; Sis. Mgr: E. 
Red9ate 

Local Sales Offices & Raps. 
ArIz Phoenix, Howe & Howe SiS., Inc. 602-264-7971 
Cal Los Angeles. P. Wiley 213-663-8028 
Cal San Carlos, D. Ross 415-591-4411 
Colo Uttleton, SirrIIIs9n 303-788-9439 
Conn New Canaan, S. Pierce 203-968-4630 

. Fla Clearwater, H.R. Gross & Co. 813-445-6649 
Ga Atlanta, Cartwright & Bean 404-237-2273 
III Chicago, R. Krueger 312-282-9444 
Ind Fort Wayne, Ryan SIB. Co. 219-745·7334 
Kans Overland ParI\, Lowail-Kangas & Assocs.. Inc. 

913-888-3200 
La Chelmatte, Cartwright & Bean, InC. 504-279-4598 
Mass Norwood, S. Pierce, Inc. 617-782-3164 
Mich Detroit, HIlItronIcs, Inc. 313-398-5556 
MInn . Edina, M. Foster Co; 812-835-2252 
MoSt. Louis, LowIII-Kanga & AIIociates, Inc. 

314-821-4050 
NJ Cherry Hill. Trinkle SIs., Inc. 609-887-:1500 
NY MI. Vernon. D. Sonkin Assocs. 914-688-8809 
NY N. Syracuse, L. O. Allen, Inc. 315-458-7470 
NC Charlotte, Cartwright & Bean Inc. 704-333-6457 
NC Raleigh. Cartwright & Bean. Inc. 919-832-7128 
Ohio Brecksville, A. Nace Co .• Inc. 216-526-4323 
Ohio Dayton, A. Nace Co., Inc. 513-836-7548 
Ore Portland, C.K. Shanks 503-292-5856 
Pa Pittsburgh, A. Nace Co.. 412-922-7225 
term Memphis, Cartwright & Bean 901-276-4442 
Tex Dallas, J~B. Guenther 214-528-6288 
Tex. Houston, J.B. Guenther, Inc. 713-468-0232 
lIIah~ Lake City, SImpson Assoce., Inc. 

1101-521-3622 
For: Can., Ottawa, Ont. K2E825, Whittaker ElCI/nS •• 

Lid. 613-224-1221 
AUGA T local Distributors 
Cal Irvine, Cremer/L "A., 17201 DafrnIer.81. 

·714-979-3000 
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Cal Mt. View, E1mar Elctm., 2288'Charleston Rd. 
415-961-3611 

Colo Canvnerce· City, Elmar Electronics Inc., 6777 E: 
50th Ave. 303-287-11611 

Conn Hamden, Arrow Elctrncs.,295 Treadwell SI. 
203-248-3801 

III ChicagO, Allied E1ctm1i., 2400 W. Washington 
Blvd. . 312-421-2400 

III Chicago, Semiconductor Specialists, Inc. 
. 312-279-,1000 

Inc! FI. Wayne, FI. Wayne Elctrns. Supply, 3806 
Maumee Ave.' 219-742.,4346 

Md Baltimore, Arrow Elctms., 5207 E. Drive 
301-247-5200 

Md Hanover, Hamilton/Avnet EIctms. 301-796'5000 
Md Hyaitsville, Milgray/Washington, 5405 Lafayette 

PI. 301-664-1111 
Mass Boston, De Marnbro Elctms, 1095 

Commonwealth Ave. 617-787-1200 
Mass Burlington, Arrow Elctms .. 15 A Street 

. 617-273-0100 
Mass Newton, Cramer/lntemational, 85 Wells Ave. 

617-969-7700 
Minn Minneapolis, Hamilton/ Avnet Elctms. 

612-854-8400 
NJ Cedar Grove, Hamilton/ Avnet Elctms. 

201-239-0800 
NJ Cherry HIli, Hamilton/ Avnet "'lctms. 

609-862-9337 
NJ Moorestown, Arrow Elctrns., Pleasant Valley Rd. 

609-235-1900 
NJ Saddlebrook, Arrow Elctms. Inc., 285 Midland 

Ave. 201-797-5800 
NY Buffalo, SummR Disl. Inc., 916 Main SI. 

716-864-3450 
·NY East Syracuse, Cramer/SyracusE!, 6716 Joy· 

Road 315-437-8671 
NY Farmingdale, Arrow Elctrns., Inc., 900 Broad 

Hollow Rd., Rte. 110 516-894-8600 
NY Westbury, Hamiiton:Avnet E1ectrns .. 70 Stete St. 
Ohio Cleveland, Arrow Elctms., 23945 Merchantile Rd. 

216-464-2000 . 
Ohio Cleveland, Milgray/Cleveland, 1821 E. 40th ST. 

. 216-881-8800 
OhIO Cleveland,Plittison SUpply Co., 4550 Willow 

Pkwy. . 216-441-3000 
Ohio Dayton, Arrow E1ctms., 3100 Plainfield Rd. 

.. 513-253-9176 
Pa Pittsburgh, Cameradio Co., 2801 Liberty Ave. 

412-391-7400 
Utah Salt Lake CRy, Cramer/Utah, 391 West 2500 
. South 801-487-3681 
Utah Salt Lake City, Standard Supply Co., 225 E. 6th 

So; 801-355-2971 
For: Can., Montreal, Hamilton/ Avnet Elctms. 

. 51'4-735-8393 
For:' Can., Ottawa, Ont., Hamllton/Avnet Elctmcs., 

880 Lady Ellen PI. 
For: Can., Toronto,Onl, Hamiltonl Avnet I:lctms. 

416-789-18;18 
AUL INSTRS., INC., 139-30 34th Rd., Flushng, N.Y .. 11354, 

Tei: 212-888-0800; Sis. Mgr: E. Saul 
AUSTIN ELCTRNS., 450 W. First Ave., Roselle, N.J., 

07023, . Tel: 201-241,-3300, TWX: 710-996-5881; 
Asst.lDv. Mgr: K.F. o'ConnOr . 

AUSTRON, INC-, ,.15 Kramer Lane, ~atln, Tex., 78758, 
Tel: 612-838 3523, TWX: 910-874-'358; SIL Mgr: R. 
MIIlona; Cuat. Svce: V_ Bode n" Vol 1esel; Vol "'5 
Local Sales Offices & Reps .. 

Del Newark, Brisco 302,731-5000 
Md Rockville, T.E. Corp. 301-340-0303 
Mass Waltham, Technical Entprs. 617-890-5300 
NJ Heddonfie.Id, Brisco 215-923-1075 

... , NC Winston-Salem, W.A. Brown Instrs. Co. 
. 919-766-3800 

Ohio. Dayton, L.D. Bruno Co. 513-434-1847 
Tex Austin, Austron, Inc. . 512-836-3523 
Tax Houston, Pan-Tech Engrg. Co. 713-623~0 

AUTOCON INDS., INC., Sub. Control Date, 2300 Berkshire 
La. N., Minneapolis, Minn., 55441, Tel: 612-545-2851; 
Mktg. Mgr: J.S. Tart '. .' 

AUTOMATi:O MEAS., Dlv. E.H.Research Labs, Box 12119, 
Oakland, CalH., 94604, Tel: 415-834$30, Ext 319, 
TWX: 910-366-7258; Sis. Mgr: R.L. Aston . . 

(Reier to E-H Resch. Labs. for sales· offIce Infofmation) 
AUTOMATIC COIL, Dlv. OesIgriatronlCs Inc., 55 S. o,nton 

Ave., New HyIl8 Pk., N.Y., 11040, Tel: 516-328-3300, 
TWX: 51C!:'223-0642; Gen. Mgr: J.Kei1h 

Localsaies Offices & Reps. " 
Cal san Mateo, Melvin Sis. Co. 415-349-7444 
Cal Van NuYS,G81Iin ~ . 213-785-0596 
Ohio Trotwood, A1kind Assocs. 513-837-4750 
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AUTOMATIC COIL cont'd 
--- Advertisement 

Automatic Coil Company offers the 
industry complete facilities for the effi
cient production of qll!l1ity cusUlm en
gineered electronic ,coils and ,related 
Windings. A full line of IF-RF Coils, 
cnokes. toroids and assemblies, both 
military and commercial, are offered, 
in quantity, and at competitive prices. 
Write for fully illustrated catalog •. 

AUTOMATIC PRODUCTION SYSTEMS INC., 1602 Hylton 
Rd., pennsauken, N.J., 08011, Tel: 609-683-7812; V.P. 
Mktg: E. Hoeg; Pres: A. Summers . 

l.dcaI SaleS Offices & Reps. . , 
Ala Huntsville, W.A. Brown, Inc. 205-539-4411 
Cal N. Hollywood, Crown Elct. 213-877-3550 
Conn Hartford, Victor Assoc. 203-246-5643 
Fla Orlando, W.A. Brown 305-425-5505 
III Chicago, Solid Stete E1ee. 312-889-8033 

, Mass Framingham, Victor Assoc. . 617-879-5710 
. Minn Bloomington, E.C. Elctm .. Sis. 612-831-0229 
NY N.Y., H. ZIon Co. 212-744-3382 
NC Winston-Salem, W.A. Brown 919-725-5384 
Tex Dallas, Data Marketing ASSOC. 214-358-4643 

AUTOMATIC TIMING & CONTROLS, INC., King of PrUSSia, 
Pa., 19406, Tel: 215-265-0200; Appl. Eng. Ch: W. 
Popjoy' 

Local Sales Offices & Reps. . . 
Cal San Francisco, Automated Process COhtrols Co. 

415-467-6162 
Cal Van Nuys 213-873-5151 
Colo Denver, Electronic SiS., Inc. 303-771-6300 
III Glen Ellyn, Rockford Controls Co. 312-489-6016 
III Glen Ellyn, Rockford Controls Co. 312-469-8016 
Ind Indianapolis, Rockwllil Engrg.Co. 317-CL-1-9453 
Ky. Louisville, Air-Hydro Power Co. .502-451-1000 
Mass Needham, Cowperthwalt & Brodhead 

617 -HI-4-941 0 
Mich Brighlon, H. H. Barnum Co. . 313,229-2961 
'Mich Lowell, H. H. Barnum Co. 616-451-0980 
Minn Minneapolis, Automaled Controls, Inc. 

. . 612-377-7727 
MiM Minneapolis, Autiimated Controls, Inc. 

612-377-7727 
Mo Kansas CRy, Duncan Sales & Engrg .. Inc. 

816-523-2908 
Mo UniversRy CRy, E. Mooney Co. 314-725-8875 
NJ Newark, Norman Bragar Co. 201-344-11 00 
NY Buffalo, Niagara E.lectric Sis. Co. 716-886-4000 
NY Rochester; Niagara ElectriC Sis. Co. 

716-271-1223 
NY Syracuse, Niagara Elec. Sis. Co. 315-422-9177 
Ohio Cincinnati,. Anderson-BoldS, Inc. 513-272-3351 

.. Ohio Cleveland, Andarson-BoldS, Inc. 216-229-4700 
Ohio Worthington, Anderson-BoldS, Inc. 614-865-3933 
Ore Eugene, J. A. Tudor & Assoc. 503-344-9212 
Ore Portland, J. A. Tudor & AssOc., Inc. 

503-288-5154 
Pa King of Prussia,.Applied Controls, Inc. 

21.5-265-3832 
Pa Pittsburgh, Gilson Engrg. Sis. Inc, 412-.931-6114 
Uteh Salt .Lake CRy, Control Equip. Co. of Salt Lake 

801-467-7741 
Wash Seattle, J. A. Tudor & Assoc. 206-MU-2-7444 
Wash Spokane, J. A. Tudor & Assoc. 509-FA-7-3328 
Wise' Cedarburg, Automalion Engrg. Co. 414-377-7500 

AUTOMATION DEVICES,INC., Box A.D., Automation Pk., 
Fairview, Pa., 16415, Tel: 1114-474-5581; Pres: F.E. 
Smith; V.P: L.V. SmRh; Sec: D.G. Buseck 

AUTOMATION DYNAMICS, Div. . ReseIab, Inc.. 35 
Industrial Pkwy., Northvale, N.J., 07647, Tel: 
201-768-9200; Sis. Mgr: C.E.Bariow 

AUTOMATION INDS;, Sperry Div, Shelter Rock Rd., 
Danbury, Conn., 08810, Tel: 203-746-3581, TWX: 
710-456-0392; Sis. Mgr: R.J. Bouvette " 

Local Sales Offices & Reps. . 
Cal Chatsworth, Automation Ind~stries, Inc., Sperry 

Dlv. 213-882-2800 
Cal Downey, Automation Industries, Inc., Sperry Div. 

213-7~133 
Cal san Jose, Automation Industries, Inc., Sperry Dlv. 

408-244-4520 
Conn. oanbury, Automation Industries, Inc., Sperry Div. 

203-746-3581 
Conn Glastonbury, Automation InduSlrles, Inc., Sperry 

DiY; 203-833-5246 
Ga AUanta, Automation Industries, Inc., Sperry Dlv. 

404-836-0155 
III . Rosemont, Automation Industries, Inc., Sperry 

Div. 312-671-1670 
Mich Warren. Automation Industries, Inc., Sperry DiY. 

313-756-5940 
Ohio Dayton, Automation Industries, Inc., Sperry Div. 

513-27.4-0892 
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Pa Malvern, Automation Indus1r1es, Inc., Sperry Div. 
- 215-847-4680 

Pa PllO,nlxvllle, Automation Industries, Inc., Sperry 
Dlv. . . 215-933-8961 

Pa Pittsburgh, Automation Industries, Inc., Sperry 
Dlv. 412-371-3335 

Tenn Nashville, Automation Industries, Inc., Sperry Div. 
615-256-6607 

Tex Dallas, Automation Industries, Inc., Sperry DiY. 
. . 214-351-5381 

Tex Houston, Automation Industries, Inc., Sperry DiY. 
713-774-9650 

Va Falls Church, Automation Industries, Inc .. Sperry 
Dlv. . 703-536-8800 

Wash !'lenton, Automation Industries, 100., SperrY Oiv. 
206-226-3170 

For: Can., Scarborough, Toronto, Ontario, Canadian 
AutomatiOn Testing, Ltd. 416-291-2943 

AUTOMATION SERVICES DIV., The Union Corp., 10 
Industrial. Perk, Windsor, N, Y., 13865, Tel: 
807-775-2740, TWX: 510-252-1930; Exec. V.P: H. 
Callaway 

AUTOMEDlA, INC .. 154 san Lazaro Ave., Sunnyvale, Cal .. 
94086, Tel: 408-732-0461; Gen. Mgr: W.J. Smith; Pres: 
W.J. SmRh 

AUTOTRON, INC., 3629 N. Vermilion, Danville, ill., 61832, 
Tel: 217-446-0550; Pres: W.J. Gieseke 

AUTOTRON, Local DistrIbutors . 
Ind F1. Wayne, F1. Wayne Elctrns. Supply, 3806 

Maumee' Ave. 219-742-4346 
Pa Altoona, Allegheny Elctms, Inc, 800 Chestnut Ave 
Pa Reeding, Barbey Elctm., 333 N. 4th S1. 
Tenn Nashville, Electra Distributing, 1914 W. End Ave. 

615-329-3971 

AUTRONICS CORP~ 180 N. V1nedo Ave~ PlISIIdena, 
Calif" 91107, Tel: 213-881-3545, TWX: 213-449-2854; SIL 
Mgr: J.F, Hayward; Teeh. DIr: C,8, Barnes 

VoI2e333 
Local Sales Offices & Reps. 
Ariz Phoenix, Thorson Co. 602-956-5300 
cal Los Angeles, Thorson Co. 213-937-0790 
Cal Palo Alto, Thorson Co. 415-321-2414 
Cal San Diego, Thorson Co. 714-298-8385 
Cal Tustin, Thorson Co. 714-554-5121 
Colo Denver, Thorson Co. 303-355-3521 
Md Baltimore, R. P. LUc8 & Co. 301-752-8200 
NJ Berkeley Hgts., R. P. Luce & Co. 30 Locust Ave. 

. 201-464,6440 
NM Albuquerque, Thorson Co. 505-265-5655 
NY New Hyde Pk., R. P. Luce & Co 516-437-4550 
Pa Phila., R. P. Luce & Co. 215-864-8365 
Tex Dallas, Thorson Co. 214-233-5744 
Tex Houston, Thorson Co. 713-771-3504 
Wash Seattle, Thorson Co. 206-832-0710 

AUTRONICS L.oc8I DIstrIbutors 
Mo S1. Ann, Interstete Ind Elctm, 10525 SI. Charles 

Rock Rd 314-428-8522 
NY Woodbury, Harvey Radio, 60 CrosswayS Park W. 

516-921-8700 
'AVANTEK, INC., 3175 Bowers Ave., Santa Clara, Cal., 

95051, Tel: 406-249-0700, TWX: 910-339-9274; V.P. 
Mktg: W.E. Evans 

Local Sales Offices & Reps. 
Ala Huntsville, Gentry. Assocs., Inc. 205-534-9771 
Ariz Phoenix, The Thorson Co. 602-958-5300 
cal Los Angeles, The Thorson Co. 213-937-0790 
Cal Palo Alto, The Thorson Co. 415-321-24.14 
Cal San Diego, Ttoe Thorson Co. 714-288-8385 
Cal Tustin, The Thorson Co. 714-544-5121 
Colo Denver, The Thorson Co. 303-355-3521 
DC Washington, Applied Engrg. Conslts. 

\ 202-783-7319 
Fia Orlando, Gentry Assocs., Inc. 305-894'4401 
III Dee Plaines, Cozzens/Cudahy, Inc. 

. . 312-288-3600 
100 Indianapolis, Cozzens/Cudahy, Inc. 31'1-244-2458 
Kans Shawnee Mission, Av8lltek 913C362-9511 
Kans Shawnee Mission, E.I.R. Co. 913-382-0919 
Md Ellicott City, Applied Engrg. conSilii. 

301-4.65-1272 
Mass Burlington, Tritek,lnc. .. 611-272-4550 
MiM Minneapolis, c:ozZens/Cudahy, Inc. 

612-884,4336/4337 
Mo Hazelwood, E.I.R. Co. 314-837-0597 
NJ Fort Lee, Technical Mktg. Assocs. 201-224-8911 
NM Albuquerque, The Thorson Co. 505-265-5655 
NY Skaneateles,Robtron 315-6s5-5731 
.Ne Burlington, Gentry Assocs., Inc. 91 9-227 -36~9 
Pa Comwells Heigbts, Appiled Engrg. Conslts; 

Tex Dallas, The Thorson Co. 
-.Tex Houston, The Thorson Co. 

Va Falls Church, Avantek 
. Wash .Seattle, The Thorson Co; 

215-757-9001 
214-233-5744 
713-771-3504 
703-533-2280 
206-632-0710 
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AVIATION ELEC .. LTD., SUb. Bendix Corp., 200 Laurentien 
Blvd., Box 2140, Montreal 379, Que., Can., Tel: 
514-744-2811; Sis. Dir: C.D. Garbutt 

AVIBANK MFG. INC., 210 S. Victory Blvd., Burbank, Calif., 
91503, Tel: 213-843-4330, TWX: 910-498-2215; Sis. 
Off. Mgr: D. Ladin 

Local Sales Offices & Reps. 
NY Smithtown, Avibank Mfg. Inc. 516-979-8045 

AVIONIC INSTRS. INC., 937 E. Hazelwood Ave., Rahway, 
N.J., 07065, Tel: 201-388-3500; Sis. Mgr: F.W. Gibson, 
Jr.; Div. Mgr: M.A. Althausen 

AYTEL CORP_. DIY. Alrtronlca, 1130 E. Cypress St~ 
Celvln., Cal., 81724, Tal: 213-331-0681, TWX: 
810-584-1311; Sis. Mgr: C. Boda; V.P., Mktg: J.J. 
Wat.rman ." ..... _ ....... " ... _" .... _" ..... _". Vol 10608-613 
Local Sales Offices & Reps. 
Ariz Phoenix. Zeus. Inc. 602-253-6104 
Cal Covina, AlI1el Corp. 213-331-0661 
Colo Denver. Zeus. Inc. 303-710-4400 
Fla Tallahassee. Power Systems. Inc. 904-877-2279 
Haw Kailua, A.R. De Bolt Co. 808-261-9196 
III Chicago. Rich. Inc. 312-678-3100 
Kans Leavenworth, Mid-West Mktg. Assoc. 

913-651-2929 
Md Annapolis, Hayden 202-296-6059 
Mass Holbrook, McLellan 6'7-963-8812 
Mich Detroit, WKM Assocs. 313-892-2500 
Mo Florissant, Mid-West Mktg. Assocs. 314-831-0342 
NJ livingston, G & A Sis. 201-982-3087 
NM Albuquerque, Zeus, Inc. 505-268-3941 
NY Syracuse, Ossman Instr. Co. 3'5-437-6666 
Ohio Cleveland, WKM Assocs. 218-267-0445 
Pa Ambler, W.M. Assocs. 215-643-4119 
Pa Pittsburgh, Frame Elec. 412-322-'500 
Tex Dallas, Data Aids Assocs. 2'4-620-155' 
Tex Houston, Data Aids Assocs. 713-785-0581 
Utah Salt Lake City, Zeus, Inc. 801-466-4924 
Wash Seattle, Instrument Lab. Inc. 206-283-5850 

AVTRON MFG., INC., 10409 Meech Ave., Cleveland, Ohio, 
44'05, Tel: 2'6-641-8310, TWX: 810-421-8435; Sis. 
Mgr: J.R. O'Lenick 

AVX CERAMICS CORP., Box 867, Myrtfa Beach, S.C~ 
28577, Tel: 803-448-3191, TWX: 8111-681-2252; SIs. Mgr: 
J. Wlnn; Vice Pretlldant-satee: D. Thostanson; Cust. 
Svc. Mgr: J. Bodine ...... Vol 2e552,553; Vol a-346-355 
Local Sales Offices & Reps. 
Ala Huntsville, 20th Century Mktg. 205-772-9237 
Ariz Phoenix, Elcom Div. of Zeus 602-258-7519 
Cal Mt. View, Quadrep 415-964-3532 
Cal San Diego, Interstate Mktg. Assocs. 

714-278-0870 
Cal Woodland Hills, Interstate Mktg. Assocs. 

213-883-7606 
Colo Denver, Elcom Div. of Zeus 303-771-6200 
Conn West Haven, Nannis Assocs. 203-932-5656 
Fla Oviedo, Conley & Assocs. 305-365-3283 
III Chicago, T.B. Hunter Assocs. 312-777-2500 
Ind Indpls., F. J. CampiSano Company 317-247-8623 
Iowa Cedar Rapids, J. R. Sales Engrg. Inc. 

Md Baltimore, Burgln-Kreh Assocs. 
Mass Lexington, J.E. Boeing Co. 
Mich Southfield, Carrier & Gable 
Mim Minneapolis, Coms\rand Inc. 
Mo Grandview, Beneke & McCaul 
NJ Cherry Hill, J. N. Barrett Assoc. 
NM AlbuquerqUe, Elcom Div. of Zeus 
NY Garden City, Comtronic Assocs. 
NY Ithaca, B. Dean 

319-377-8211 
301-788'5200 
617-862-2500 
313-444-8980 
612-560-2006 
616-765-2998 
609-429-1551 
505-256-9831 
516-741-8966 
607-272-2187 

Ohio Cincinnati, F. J. Campisano Assocs. 
513-662-1616 

Ohio So. Euclid, F. J. Campisano Assocs. 
216-381-4949 

Okla Okla City, Ammon & Rizos 
Okla Oklahoma City, Ammon & Rizos 405-947-1051 
Pa Pittsburgh, G. S. Root & Co. 412-561-4125 
Tex Dallas, Ammon & Rizos 214-233-559' 
Tex Houston, Ammon & Rizos 713-729-1233 
Utah Salt Lake City, Elcom Div. of Zeus 801-486-2317 
Va Lynchburg, Burgln-Kreh Assocs. 703-239-4656 
Wash Bellevue, Westem Tech. Sis. 206-GL4-3906 
Exp: N.Y., New York, Aur~a Int'l Group 

212-466-2500 
For: Can., Downslliew, Ont., Kaytronics Ltd. 

416-638-5511 
For: Can., Montreal, Que., Kaytronics Ltd. 

514-487-3434 
AVX Local Distributors 
Cal . Irvine, Cramer/L. A., 17201 Daimler St. 

714-979-3000 
Cal San Diego, Cramer ISan DIego, 8975 Complex 

Drive 714-565-1861 
Fla Orlando, Cramer/Ew Orlando, 345 North 

Graham Avenue, Box 20214 305-894-1511 
III Palatine, Ohm/Elctms, 645 Vermont Ave 

312-359-5500 

Md Gaithersburg, Cramer/Ew Washington, 16021 
Industrial Drive 301-948-0110 

Mass Newton, Cramer Elctrn. Inc., 85 Wells Avenue 
617-969-7700 

Mass Newton, Cramer/International, 85 Wells Ave. 
6'7-969-7700 

NY Lynbrook, Peerless Radio, 19 Wilbur SI. 
516-593-2121 

B & B MOTOR & CONTROL, 96 Spring SI., New York, NY, 
10012, Tel: 212·966-5777; Pres: P. Berson; Sis. Mgr: P. 
McLaughlin; ChI. Engr: D. Shaw 

Local Sales Offices & Reps. 
NY Rochester, B & B Motor & Control Corp. 

716-473-6640 
B & F INSTRS., INC., Cornwells Hgts., Pa., 19020, Tel: 

2'5-639-7100, TWX: 510-667-1516; Sis. Mgr: B. 
Pogach 

Local Sales Offices. & Reps. 
Ala Huntsville, Kemp Instrs., Inc. 205-837-4304 
Cal North Hollywood, B. J. Wolfe Entprs. 

213-677-5518 
Cal Walnut Creek, D. Dahl Assocs. 415-933-9595 
Colo Arvada, Cleveland Entprs., Inc. 303-423-3707 
III Evanston, Mauer Co. 312-869-1644 
Iowa Cedar Rapids, Palatine Engrg. Sis. 319-365-8071 
Kans Andover, Palatine Engrg. Sis. 316-683-7512 
Kans Overland Park, Palatine Engrg. Sis. 

913-262-5643 
Mass Natick, Andruss·Peskin Corp. 617-653-3919 
Mich Plymouth, Measurement Instrs. 313-352-2144 
Mo SI. LOUiS, Palatine Engrg. Sis. 314-426-7055 
NM Albuquerque, Cleveland Entprs., Inc. 

505-298-7671 
NY Melville, Astrorep Incorp. 516-423-2266 
NC Charlotte, Systems Svc. Corp. 704-377-3407 
Ohio Cincinnati, Measurementlnstrs. 513-531-2729 
Ohio Columbus, Measurement Instrs. 614-488-9753 
Pa Jenkintown, POC Corp. 215-887-9610 
Pa Monroeville, Measurement Instrs. 412-366-1906 
Tex Houston, Palatine Engrg. Sis. 713-777-4477 
TIIX Richardson, Palatine Engrg. Sis. 214-231-9489 
Wash Seattle, Brett Assocs., Inc. 206-935-8054 

B & K INSTRS., INC., 5111 W 164th SI., Cleveland, Ohio, 
44142, Tel: 216-267-4800, TWX: 810-421-8266; Sis. 
Mgr: H. Lawrence 

Local Sales Offices & Reps. 
Ala Huntsville, Lee ASSociates, Inc. 205-883-2530 
Ariz Scottsdale, Bamhill Three, Inc. 602-947-7841 
Cal Anaheim, B & K Instrs., Inc. 714-778-2450 
Cal San Mateo, B & K Inslrs., Inc. 415-948-9519 
Colo Denver, Barnhill Three, Inc. 303-934-5505 
Conn Hamden, Equipment Sis. Co. 203-248-5581 
Fla Orlando, Lee Assocs., Inc. 305-241-4445 
Ga Chamblee, Lee Assocs., Inc. 404-457-7117 
III Chicago, Carter Elctrns., Inc. 312-585-5485 
100 Indianapolis, Carter Elctrns., Inc. 317-293-0696 
Md Rockville, Farrell Assocs. 301-424-9460 
Mass Chelmsford, Equipment Sis. Co. 617-256-8547 
Mich Detroit, Electro Sis. Assocs. 313-526-6800 
Minn Minneapolis, Carter Elctrns., Inc. 612-544-9393 
Mo Hazelwood, Carter Elctrns., Inc. 314-731-2237 
NM Albuquerque, Barnhill Three, Inc. 505-299-7658 
NY DeWitt, DB Assocs. 315-446-0220 
NY Great Neck, Measurement Tech., Inc. 

NC Raleigh, Lee Assocs., Inc. 
Ohio Cleveland, Electro Sis. Assocs. 
Ohio Dayton, Electro Sis. Assocs. 
Pa King of Prussia, LeTronix Inc. 
Pa Pittsburgh, Electro Sis. Assocs. 
Tex Houston, Barnhill Two, Inc. 
Tex Richardson, Barnhill Two, Inc. 
Wash Seattle, H. Levinson Co. 
Wisc Milwaukee, Carter Elctrns., Inc. 

B & K INSTRS Local Distributors 

212-895-7177 
919-787-5818 
216-261-5440 
513-426-5551 
215-242-6223 
412-371-9449 
713-621-0040 
214-231-2573 
206-323-5100 
414-464-5555 

III Chicago, Elctrn. Distr. Co., Inc., 4900 N. Elston 
Ave. 

Pa Reading, Barbey Elctm., 333 N. 4th SI. 

BABCOCK CONTROL PRODS., Babcock Elctm. Sub. 
EsterUne Corp., 3501 Harbor Blvd~ Costa Mesa, Cellf., 
92626, Tel: 714-5411-1234, TWX: 910-595-1517; Dir. of 
Mktg: E.F. Bryant .. " .................................. " Vol :ze700,701 
Local Sales Offices & Reps. 
Cal L A, E. Landa Co. 213-879-0770 
Cal Los Altos, E. Landa 415-948-0788 
Colo Denver, Checkmate Sis. 303-771-4920 
Conn Haven, Kitchen & Kutchin 203-239-0212 
Fla FI. Lauderdale, G. Bohman 305-564-3081 
Fla Orlando, G. Bohman 305-655-0274 
III Chicago, Carlson Elctm. 312-774-4812 
Ind Greenwood, Valentine/Schillinger & Assoc. 

317-888-2260 
Ind South Bend, Valentine/Schillinger & Assoc. 

Kans Overland Park, Ensco Rep. Inc. 
Md Bethesda, W. Mount 
Mass Lexington, Kitchen & Kutchin 
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219-291-6258 
913-381-7557 
301-657-9312 
617-862-8230 

Minn Minneapolis, J-EX Electra Sis. 
NJ Teaneck, R. T. Reid 
NM Albuquerque, Data Handling 
NY Cicero, Advanced Comps. 

BACHAR 

612-566-5340 
201-692-0200 
505-268-0928 

NY Endicott, Advanced Comps. 607-7115-3191 
NY No. Syracuse, Advanced Comps. 315-699-2671 
NY Poughkeepsie, Advanced Comps. 914-471-1623 
NY ScottSVille, Advanced Comps. 716-889-1429 
NC Winston Salem, Ensco Rep. Inc. 314-567-3935 
Ohio Cincinnati, Giesting Assocs. 513-931-0812 
Ohio Dayton, Giesting Assocs. 513-293-4044 
Ore Beaverton, Ameson 503-646-3416 
Pa Glenside, Precision Elctrns. 215-646-8383 
Pa Jenkintown, W. Mount 215-886-0383 
SC Greenville, Elctm. Mktg. Assocs. 803-268-1125 
Tex Houston, Aid Elctms. 713-777-3882 
Tex Irving, Aid Elec. 214-259-4761 
Wash Seattle, Arneson 206-762-7664 
Wisc Milwaukee, Carlson ElectroniC Sales 

414-476-2790 
BABCOCK Local Distributors 
Ala Huntsville, Powell Elctrns/Huntsville, Box 1095, 

803 Oster Dr. 205-539-2731 
Ariz Phoenix, Hamilton/ Avnet Elctrncs., 1739 N. 28th 

Ave. 602-269-1391 
Cal Hollywood, Hamilton/ Avnet EIc1rncs. 

305-925-5401 
Cal Mt View, Hamilton/Avnet Corp., 340 Middlefield 

Rd. 415-961-7000 
Cal MI. View, Powell Elctrns/Califomia, Box 997, 411 

Fairchild Dr. 415-964-0820 
Cal San Diego, Hamilton/ Avnet Corp., 5569 Keamy 

Villa Rd. 714-279-1550,279-2421 
Colo Denver, Hamilton/ Avnet Electronics 

303-534-1212 
Conn Hamden, Arrow Elctrncs., 295 Treadwell SI. 

203-248-3801 
Fla Miami Springs, Powell Elctrns/Florida, Box 514, 

1740 NW 69th Ave 305-885-8761 
Fla Orlando, Powell Elctrns/Florida, Box 5604, 2032 

Palmridge Way 305-859-1450 
Ga Atlanta, Hamilton/ Avnet Elctrncs., 6700 1-85 

Access Rd. 404-448-0800 
III Schiller Park, Hamilton-Avnet Elctrs., 3900 N. 

25th Ave. 
Ind South Bend, Radio Distr Co Inc, 1212 High St 

219-287-2911 
Kans Prairie Village, Hamilton/Avnet Elctrncs., 3500 W. 

75th SI. 913-362-3250 
Md Baltimore, Arrow Elctrns., 5207 E. Drive 

301-247-5200 
Md Beltsville, Powell Elctrns/Washington, 10728 

Hanna SI. 301-937-4030 
Md Hanover, Hamilton/Avnet Elctrns. 301-796-5000 
Mass Burlington, Arrow Elctrns., 15 A Street 

617-273-0100 
Mass Burlington, Hamilton/Avnet Elctrns. 617-273-2120 
Mich Livonia, Hamilton/ Avnet Elctms. 313-522-4700 
Minn Minneapolis, Hamilton/ Avnet Elctrns. 

612-854-8400 
Mo Hazelwood, Hamilton/Avnet Electronics 

314-731-1144 
NJ Cedar Grove. Hamilton/ Avnet Elctrns. 

201-239-0800 
NJ Cherry Hill, Hamilton/ Avnet Elctms. 

609-662-9337 
NJ Moorestown, Arrow Elctrns., Pleasant Valley Rd. 

609-235-1900 
NJ Saddlebrook, Arrow Elctrns. Inc., 285 Midland 

Ave. 201-797-5800 
NY Farmingdale. Arrow Elctrns., Inc .. 900 Broad 

Hollow Rd., Rte. 110 516-694-6800 
NY Syracuse, Hamilton/Avnet Elctrns. 315-437-2642 
NY Westbury, Hamilton-Avnet Electrns., 70 State SI. 
OhiO Cleveland, Arrow Elctms., 23945 Merchantile Rd. 

216-464-2000 
OhiO Dayton, Arrow EIc1ms., 3100 Plainfield Rd. 

513-253-9176 
Pa Philadelphia. Powell Elctrns. Inc., Box 8765, S. 

Island Rd & Enterprise Ave 215-365-1900 
Tex Dallas, Hamilton/ Avnet Elctrns., 2403 Farrington 
Tex Houston, Hamilton/ Avnet Elctrns., 1216 W. Clay 
Utah Salt Lake City, Hamilton/Avnet Elctrns. 

801-262-8451 
Wash Seattle, Hamilton/ Avnet Elctrncs., 2320 6th Ave. 

206-624-5930 
For: Can., Montreal, Hamilton/ Avnet Elctrns. 

514-735-6393 
For: Can., Ottawa, Onl., Hamilton/Avnet Elctrncs., 

880 Lady Ellen PI. 
For: Can., Toronto, Onl., Hamilton/ Avnet Elctrns. 

416-789-1838 
BABCOCK & WILCOX CO., Tubular Prods. Dlv., Box 401, 

Beaver Falls, Pa., 150'0, Tel: 412-846-0'00 
BACHARACH INSTR. CO., Diy. AMBAC Inds., Inc., 625 

Alpha Dr., Pittsburgh, Pa., 15238, Tel; 412-782-3500, 
TWX: 710-664-2085; Gen. SIs. Mgr: J.N. Durham 
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BACON 

BACON INDS., 192 Pleasant St., Watertown, Mass., 
02172, Tel: 617-926-2550; Sis. Mgr: A.S. Cass 

8AFCO, INC., 717 Mearns Rei., Warmlnsler, Pa" 18974, 
Tel: 2150674-1700,. TWX: 51CJ.665-686O; Pres: J,C. 
8oon8haft; V,P: A.M. Fuchs ............................ Vol 1~93 
Local Sales Offices & Reps. 
Cal Carson, ABCO Co. 213-537-5152 
Cal Palo Alto, Mauldin 415-326-5291 
Conn Newtown, Daner-Hayes Inc. '203-426-9094 
Fla Orlando, Truex 305-859-2160 
Mass Newton Centre, .Daner-Hayes Inc. 617-969-4650 
NY Rochester, Daner-Hayes Inc. 716-467-5100 
Ohio Dayton. P. Glavinos 513-433-1010 
Pa Melrose Park, A. Meyers Assoc. 215-224-1663 

BAGANOFF ASSOCS., INC., 6809 W. FlOrissant, SI. Louis, 
Mo., 63136, Tel: 314-383-2432; Pres: F. Baganoff 

BAILEY INSTRS., INC., 515 Victor St.. Saddle Brook, N.J .. 
07682, Tel: 201-845-7252; Sis. Mgr: A.J Bailey; 
Applications Mgr: A.H. MoSSip 

BAILEY METER CO., Sub. Babcock & Wilcox. Wickliffe, 
Ohio, 44092, Tel: 216-943-5500, TWX: 216-944-4160; 
Sis. Mgr: C.E. Bergman 

BAKER CO., INC., Drawer E - Sanford Airport, Sanford, 
Me .. 04073, Tel: 207-324-8773 

BAKER. J.T. CHEMICAL CO., Phillipsburg, N.J., 08865, 
Tel: 201-859-2151, TWX: 510-235-2924; Mgr.-Tech. 
Svc.-lnd'l. Prods: D.A. Duffy 

BALCO CAPACITORS, DIY. Balco Elctrns., Inc., 307 
washlnglon St" Orange, N.J" 07050, Tel: 201-677-1200, 
TWX: 710-194-5812; Sis. Mgr: R.W. Hagerty; Sis. Ass'l: 
R. Koch .................................... Vol a-362,393,11oo,1101 
Local Sales Offices & Reps. 
Ariz Scottsdale, F. Schoeffler Assocs. 
Cal Culver City, Sodaro Co. 213-478-7733 
Conn Meriden, Abbitt-Allison 203-237-9232 
III Northbrook, R.T. Howlett & Assocs. 

312-498-5444 
Kans Overland Park, Bob Rush Assocs. 913-831-4259 
Md Gaithersburg, Wright Co. 301-948-5588 
NJ Harrington Pk., Metro·Tech. Sis. 201-768-8495 
NJ Moorestown, AA Foley Assoc. 609-663-4545 
NY JerichO, Metro Tech. Sis. 516-935-3330 
Ohio Columbus, McFadden Sis. 614-221-3363 
Wash Seattle, J.B. Jolly 206-938-4166 
Wisc Milwaukee, Gentron Corp. 414-543-8110 
Exp: New York, Multiparts Corp. 212-944-4372 
For: Can., Montreal, Electro Design 514-389-5914 
For: Can., Ottowa, Electro Design 613-745-0541 
For: Can., Toronto, Ont., Electrodesign Ltd. 

416-787-0991 
For: Can., Ville Lasalle, Que., Electrodesign Ltd. 

514-363-5120 
BALeO Local Distributors 
Tex Houston, Lenart Co., Box 2184 713-225-1465 

For Local Source Data call Toll-Free 800-645-9200 
(In N.Y. St.'e can 516-294-0990 Conecl) 
BALDWIN ELCTRNS., 1101 McAlmont St., Little Rock, 

Ark., 72203, Tel: 501-375-7351, TWX: 910-722-7384; 
Mktg. Mgr: M.T. Jordan 

Local Salas Offices & Reps. 
Ark Little Rock, Baldwin Elctrns., Inc. 501-375-7351 
Cal Granada Hills, Baldwin Elctrns., Inc. 

213-368-1716 
Cal Palo Alto, Baldwin Elctrns., Inc. 415-321-7840 
Fla Oviedo, Conley Associates 305-365-3283 
III Chicago, Carlson Elctms. Sis. Co. 312-774-0277 
Md Arnold, S. Jordan, Reg. Sis. Mgr. 301-757-5904 
Mass Needham Heights, Northeast Representatives, 

Inc.' 617-449-3034 
Minn Minneapolis, J-Ex Elctrn. Sis. Co. 612-586-5340 
NJ Ridgewood, Instrumentation Sis. Co. 

201-445-5210 
NM Albuquerque, A.A. Mayes Co. 505-265-7889 
NY Rochester, H.C. Johnson Agencies 716-482-3000 
Ohio Cincinnati, Baldwin Elctrns., Inc. 513-231-1786 
Ore Portland. Brett Associates, Inc. 503-232-4184 
Tex Fort Worth/Dallas, Carey, Wolf & Associates 

817-738-1996 
Wash Seattle, Breit Associates, Inc. 206-935-8054 

BALLANTINE LABORATORIES, INC., Box 97, Boonton .. 
N. J., 07005, Tel: 201-335-0900, TWX: 710-987-8380; 
V.P. Mkgt: M.J. Lichensteln; Mktg. Svcs. Mgr: R.A. 
Stagnal 

LOcal Salas Offices & Reps. 
Ala Huntsville, Gentry Assoc. Inc. 
Ariz Scottsdale, Williams Assoc. 
Cal Irvine, Moxon Elctrns. 
Cal San Diego, Moxon Elctrns. 
Cal Sunnyvale, Moxon Elctrns. 
Colo Denver, Williams Assocs. 
Fla Melbourne, Gentry Assocs. 
Fla Orlando, Gentry Assocs. 
Fla St. Petersburg, Gentry Assocs. 
III Chicago, Scientific Sis. 
Ind Indianapolis, Scientific Sis. 
Kans Shawnee Mission, Eir Co. 
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205-536-5306 
602-947-4297 
714-833-2000 
714-292-4820 
409-734-4352 
303-343-2911 
305-773-3411 
305-894-4401 
813-867-7820 
312-775-7594 
317-253-4609 
913-362-0919 

MANUFACTURERS & SALES OFFICES DIRECTORV 

Mass Newtonville, H. J. Schult 617-527-5304 
Mich Royal Oak, Satullo Co. 313-549-3910 
Minn Bloomington, Scientific Sis. 612-881-3300 
Mo Hazelwood, Eir Co. 314-895-4100 
NJ Bordentown, Dyna Rep Co. 609-298-6700 
NM Albuquerque, Williams Assocs. 505-255-1638 
NY Mt. Vernon, Q.E.D. Elctrns. 914-664-0080 
NY North Syracuse, NACO Elctrns. 315-699-2651 
NY Schenectady, NACO Elctrns. 518-244-4720 
NY Utica. NACO Elctrns. 315-732-1801 
NC Burlington, Gentry Assocs. 919-227-3639 
Ohio Cleveland, Satullo Co. 216-486-2800 
Ohio Dayton, Satullo Co. 513-293-7061 
Okla Norman, Data Mktg. Assoc. Inc. 405-364-8320 
Tex Dallas, Data Mktg. Assocs. 214;358-4643 
Tex Houston, Data Mktg. Assocs. 713-686-9627 
Tex San Antonio, Data Mktg. Assoc. Inc. 

'.' 512-828-0937 
Va Springfield, Dyna Rep Co. 703-321-8630 

BALSTON,INC., 185 Bedford St., Lexington, Mass. 02173, 
Tel: 617-862-7455; Sis. Mgr: R. Strauss 

BARBER-COLMAN CO., Motor DiY., Dept. S, 12116 
Rock St., Rockford,lIl., 61101, Tel: 815-877-0241, TWX: 
815-398-0341; SIs. Mgr: M. Scheider .... _ Vol ae632,633 
Local Sales Officas & Reps. 
Ala Huntsville, Candor Co. 205-539-6575 
Cal Menlo Park, Long & Assocs., Inc. 415-327-1300 
Cal Sherman Oaks, A. Meussdorffer & Assoc. 

213-788-0771 
Colo Denver, Todd & Assocs., Inc. 303-744-2313 
Conn Berlin. White Sis. Co. 203-224-0423 
III Chicago, Newman-Krause Co. 312-736-6800 
Ind Ft. Wayne, Menze Sis. 219-747-5616 
Kans Overland Park, Penzner-Mankus Assocs. 

913-381-0004 
Md Baltimore, Machinery & Equip. Sis. Inc. 

301-889-2070 
Mass Needham, White Sis. Co. 617-444-3676 
Minn 51. Paul, Northport Engrg. 612-698-3841 
Mo Hazelwood, Penzner-Mankus Assocs. 

314-731-4334 
NJ Mt. Laurel, Naudain Assocs. 609-235-1801 
NJ Springfield, P. H. Werner, Inc. 201-376-9440 
NY East Aurora, Harries & Hershaw 716-652-1221 
NC Winston-Salem, Candor Co. 919-924-1480 
SC Myrtle Beach, Candor Co. 603-448-5213 
Tex Ft. Worth, Barber-COlman Co. 817-732-2818 
Va Lynchburg, Candor Co. 703-239-5265 
Wisc Milwaukee, Barber-Colman Co. 414-464-5900 
Exp: Milwaukee, Wis., Dummann World Trade Co. 

414-464-0100 
BARBER-COLMAN CO.,lndustriallnstrs. Div., 1300 Rock 

St., Rockford, III., 61101, Tel: 815-877-0241, TWX: 
815-398-0341; Dir. Mktg. W.F. pAetz 

Local Sales Offices & Reps. 
Ala Birmingham, Control !=quip. Co. 205-879-8211 
Ala Huntsville, Control Equip. Co. 205-883-1330 
Cal Monterey Park, Barber-Colman Co., Industrial 

Instrs.Div. 213-268-8422 
Cal Redwood City, CB Controls 415-364-2313 
Cal San Diego, R. Brainard Co. 714-274-1333 
Colo Denver,.Technical Engrg. Sls.-Svc. (TESSCO) 

303·744-1119 
Conn Hamden, Barber-Colman Co., Industriallnstrs. 

Div. 203-288-2644 
Fla Miami, G. Brophy Assoc. 305-444-6253 
Fla Winter Park, Control Equip. Co. 305-647-4496 
Ga Atlanta, Barber-Colman Co .. Industriallnstrs. Div. 

404-633-2566 
III Uncolnwood, Barber-Colman Co., Industrial 

InSlrs.Div. 312-673-4550 
III Loves Park, Barber-Colman Co., Industriallnstrs. 

Div. 815-633-9585 
III Rock Island, Barber-Colman Co., Industriallnstrs. 

Div. 309-786-3351 
Ind IndianapoliS, Barber-Colman Co., Industrial Instrs. 

Div. 317-293-4700 
Ind Lanesville, Barber-Colman Co., Industriallnstrs. 

Div. 502-585-4027 
Kans Prairie Village, Parker & Foster, Inc. 

913-381-9330 
La Baton Rouge, Allen Assocs. 504-926-4687 
La Shreveport, JDJ Sis. Co. 318-865-2393 
Md Laurel, Barber-Colman Co., Industriallnstrs. Div. 

301-742-7377 
Mass Canton, Barber-Colman Co., Industriallnstr. Div. 

617-828-9496 
Mich Grand Rapids, Barber-Colman Co., Industrial 

Instrs.Div. 616-245-9217 
Mich Southfield, Barber-Colman Co., Industriallnstrso 

Div. 313-358-4210 
Minn Minneapolis, Pyro-Matic Industrials, Inc. 

612-338-4703 
Mo St. LouiS, Barber-Colman Co., Industrial Instrs. 

Div. 314-781-9009 
NJ Rochelle Park. Barber-Colrnan Co., Industrial 

Instrs. Div. 201-845-8607 

*Vol. 4-1973 

NY Buffalo, Barber-Colman Co., Industriallnstr. Div. 
716-875-4413 

NC . Charlotte, Barber-Colman Co., IndustriallnStrs. 
Div. 704-372-5492 

Ohio Cincinnati, Barber-Colman Co., Industriallnstrs. 
Div. 513-281-0360 

Ohio Columbus, Industrial Data Control Co. 
614-228-1352 

Ohio Highland Hgts., Barber-Colman Co., Industrial 
Instrs. Div. 216-461-2480 

Ohio Toledo, Barber-Colman Co., Industriallnstrs. Div. 
. 419-472-1157 

Okla Tulsa, Automatic Engrg. Inc. 918-585-5705 
Pa Frazer, Barber-Colman Co., Industriallnstrs. Div. 

215-647-4650 
Pa Pittsburgh, Barber-Colman Co., Industriallnstrs. 

Div. 412-885-2200 
Tenn Memphis, Combustion & Controls Co. 

901-525-7402 
Tex EI Paso, Delta Instr. Co. 915-5;13-4207 
Tex Fort Worth, Barber-Colman Co., Industriallnstrs. 

Div. 817-732-2818 
Tex Pasadena, ASKCO Instr. Co. 713-472-3688 
Utah Salt Lake City, Control Sys., Inc. 801-364-6425 
Va Richmond, Indamation Co. 703-222-3049 
Wash Bellevue, KAKar Corp. 208-454-1318 
WVa Charleston, Chemac Co. 304-788-0991 
Wisc Appleton, Pyro-Matic Industrials, Inc. 

414-739-4247 
Wisc Brookfield, Pyro-Matic Industrials, Inc. 

414-781-2222 
For: Can., Dorval, Quebec, Barber-Colman of 

Canada, Ltd., Industriallnstrs. Div. 514-631-9064 
For: Can., Vancouver 10, British Columbia, Instrument 

Service Labs 604-876-3361 
For: Can., Weston, OntariO, Barber-Colman of 

Canada, Ltd., Industriallnstrs. Div. 416-742-6210 
BARBER CORP., Box 271, Waynesville, Ohio, 45068, Tel: 

513-897-2926; Pres: C.M. Barber; Ch. Engr: R.W. 
Boyer 

--- Advertisemeflt --

Manufacturer of rotary and linear 
solenoids, high' speed stepping devices, 
unidirectional and bi-directional step
ping actuators. Professionals in the de
sign and development Of special 
electro-mechanical applications made 
to customer requirements if desired. 

BARCO CHEM. PRODS. CO., 701-703 S. laSalle, 
Chicago, III., 60605, Tel: 312-427-2957; Sis. Mgr: R.A. 
Barewin 

BARDEN CORP .. 200 Park Ave., Danbury, Conn., 06810, 
Tel: 203-744-2211, TWX: 203-744-0097; V.P. Mktg: 
G.J. Hopkins 

BARIOD DIV., N L Inds., Inc., Box 1675, Houston, Tex., 
77001, Tel: 713-524-6381 

BARKER ELEC. SLS., Box 405, Ship Bottom. NJ, 09009, 
Tel: 609-494-8209; Sis. Mgr: T. Robinson-Cox 

--- Advertisement ---

Vacuum Thermocouples, Mfr. L.R. 
Graham Co. UHF and STANDARD 
Low Frequency styles from ImA up. 
Accurate RMSand true SQUARE 
LAW outputs with Low Reversal Er
rors and Compensated Temperature 
Coefficients. Wide current tracking 
ratios, long to fast time responses. Sin
gle units and matched parameters. 
Complete technical catalog available. 

BARKER PRODS. CO., 344 Central St" Saugus, Mass., 
01906, Tel: 617-233-9070, 233-6676; Sis. Mgr: W.A. 
Brackett 

--- Advertisement ---

BARKER 
Our exclusive Molded-On Venar proc
ess permanently embeds every COIt
tact, solder joint and wire end into a 
high impact body. No shifting of inter
nal parts. Water, moisture and dust are 
virtually sealed out of every unit. 2S 

YEARS' EXPERIENCE FROM 
THE WORLD'S LARGEST 

MANUFACTURERS OF 
MOLDED-ON AUDIO AND 
HI-FIDELITY CABLES AND 

. ADAPTERS. 

BARKER & WILUAMSON, INd., Canal St., BrIstol. Pa., 
19007, Tel: 215-788-5581; Sis. Mgr: E. Bush 

BARKER Local Distributors 
Ky Louisville, Burks, P.I., 842 S. 7th 502-589-3960 

BARNES ENGRG. CO., 3012 S Halladay SI, Santa Ana, 
CalH" 92705, Tel: 714-545-5561; Sis. Mgr: G.W. 
Barnes; Chief Engr: W. Balch; Pch'g. Agent W.L. 
Barnes 



MANUFACTURERS & SALES OFFICES DIRECTORY 

BARNES Local Distributors 
Fla Hollywood,' SChweber Elctrns. 305-927..(l511 
Ga Atlanta, SChwebar Elctrns. 404-449-9170 
III Chicago, SChwebar Elctrns. 312-593-2740 
Md Rockville, SChwebar Elctrns. 301-881-2970 
Mass Waltham, SChwebar Elctrns. 617-890-8484 
MiCh Detroit, Schwebar Elctrns. 313-583-9242 
NJ Somerset, SChweber Elctrns. 201-469-6008 
NY Rochester, SChweber Elctrns. 716-328-4180 
NC Raleigh, SChwebar Elctrns. 919-832-8881 
Ohio BeaChwood, SChweber Elctrns. 216-464-2970 

BARNES ENGRG. CO., 30 Commerce Rd., Stamford, 
Conn., 06902, Tel: 203-348-5381 ,TWX: 710-474-3367; 
Adv. Mgr: N. Buitenkant; Mktg. Mgr: S. Haffner 

BARNES & REINECKE, INC., 351 E. OhioSl., Chicago, III., 
60611, Tel: 312-321..(l350; Sis. Mgr: J.E. Smart; Staff 
Engr: G. Landes; Admin. Engr: J.G. Ferkan 

BARON-BLAKESLEE, DIV. PUREX CORP., 1620 S. 
Laramie Ave., Chicago, III., 60650, Tel: 312-656-7300; 
Prod. Mgr: P.W. Johnson 

BARTH ELCTRNS., INC., 7777 Wall SI., Cleveland, Ohio, 
44125, Tel: 216-524-5136; Pres: J.E. Barth 

BASIC CERAMICS INC., SUb. Basic Inc., 221 Seventh 
Ave., Hawthome, N.J., 07507, Tel: 201-427-4211, 
TWX: 710-988-4133 

Local Sales Offices & Reps. 
Cal Van Nuys, Wesk Assocs. 213-989-3070 
III Northfield, Basic Ceramics 312-446-6004 
Pa Wayne, R. Williams 215-688-2807 
RI Warwick, SchumaCher-Yarrington 401-884-5671 

BASLER ELEC. CO., Box 269, Rte. 143, Highland, III., 
62249, Tel: 618-654-2341, TWX: 910-996-2522; Sis. 
Mgr: D.L. Ginther 

BAUSCH & LOMB, 87973 BausCh SI., Rochester, N_Y., 
14602, Tel: 716-232-6000, TWX: 716-97-8231; 
Mgr.·Mktg. Comm: H. Lettau 

BAY LABS., INC., 20160 Center Ridge Rd., Cleveland, 
Ohio, 44116, Tel: 216-333-3898; Pres: G.J. Prusha; 
V.P: D. Richards 

Local Sales Offices & Reps. 
Cal Los Angeles, SABER Entprs., Inc. 213-534-2876 
Cal San Diego, SABER Entprs., Inc. 714-272-5743 
MiCh DetrOit, WKM Assoc., Inc. 313-892-2500 
NY Northport, Lindgren Assoc., Inc. 516-261-7937 
Ohio Cleveland, WKM, Assoc., Inc. 216-267-0445 
Ohio Dayton, WKM, Assoc., Inc. 513-434-7500 
Pa PittSburgh, WKM, Assoc., Inc. 412-892-2953 

BAY PRODS., Div. American Metal Works, Somerset & 
Gurney Sts., Phila., Pa., 19134, Tel: 215-426-6050; 
Mktg. Dir: H.S. Gardner; V.P.-Sls: G. Somes; Ass'1. Sis. 
Mgr: T. Ford 

BEAD ELCTRNS., Div. Bead Chain Mfg. Co., 110 Mountain 
Grove SI., Bridgeport, Conn., 06605, Tel: 
203-334-4124; Mgr. Off. Sis: B.M. Krafcik 

Local Sales Offices & Reps. 
Cal Los Angeles, Yarbrough Sis. Co. 213-254-5101 
Conn Vernon, Manu-Rep 
Fla Volcrening/Southeast, Voickening/Southeast 

305-584-9390 
III Chicago, Gene F. Sis. Co. 312-545-5562 
Ind Indianapolis, Hoster & Sieloff Assocs., Inc. 

317-547-5230 
Mass Needham, Mr. A. G. Anderson 617-449-1418 
MiCh Orchard Lake, Fox Industries, Inc. 313-363-3105 
Minn 51. Paul, Ed Melius & Assocs., Inc. 612-854-4270 
Mo Kirkwood, Mr. Tim W. Miller 314-821-5500 
NJ Cherry Hill, Dyneers, Inc. 609-667-4484 
NJ Princeton, Krone & Rubin Assocs., Inc. 

609-924-0200 
NJ Union City, The Alton Co., Inc. 201-865-4080 
NY Webster, Krone & Rubin Assocs., Inc. 

716-671-6709 
Va Williamsburg, Dyneers, Inc. 703-229-3612 
Wash Seattte, FW. Aurich & Co: 206-284-5561 

BEARING INSPECTION, 10041 Shoemaker Ave., Santa Fe 
Springs, Cal., 90670, Tel: 213-944-6251; V.P. D.L. 
Hutton 

BECKMAN INSTRS., (AISSD), 2500 HarbOr Blvd., 
Fullerton, Cal., 92634, Tel: 714-871-4848, TWX: 
910-592-1260; Sis. Mgr: H. Peper 

BECKMAN INSTRS., Cedar Grove Opers., 89 Commerce 
Rd., Cedar Grove, N.J., 07009, Tel: 201-239-6200, 
TWX: 710-994-5781; Adv. Mgr: N. Uptegrove 

Local Sales Offices & Reps. 
Cal Fullerton, Kendall Co. 
Cal Palo Alto, Kendall 00. 
Colo Denver, Williams-Assocs. 
Fla Miami, Brinkley-Pallatz 
III Chicago, Megatek, Inc. 
Kans Mission, Mid-America Elctrns. 
Md Silver Spring, Gawler-Knoop 
Mass Newtonville, H. SChult 
NJ Roseland, Gawler-Knoop 
NY Cortland, RJC Assocs. 
Ore Portland, R. Legg 
Pa Doylestown, Gawler-Knoope 
Pa PittSburgh, K. J. Lesker 

714-870-4110 
415-322-6338 
303-388-4391 
305-238-0864 
312-889-1277 
913-432-8678 
301-589-4406 
617-527-5304 
201-226-4545 
607-753-3909 
503-292-8824 
215-348-4646 
412-892-2996 

Tex Dallas, Crockett Engrg. Co. 214-637-6120 
BECKMAN INSTRS., Ectrn. Instrs. Div. Ectrn. 

Instrumentation, 3900 N. River Rd., Schiller Park, III., 
60176, Tel: 312-671-3300, TWX: 910-253-1820; Prod. 
Line Mgr: D. Levingston 

BECKMAN INSTRS., Hellpot Dlv., 2500 Harbor Blvd., 
Fullerton, Cal., 92634, Tet 714-871-4848, TWX: 
910-592·1260; Adv. Mgr: H.D. Frazier 

Vol 10614; Vol ze588,599; Vol ae1102,1208-1212 
Local Sales Offices & Reps. 
Ala Huntsville, Murphy & Cota 205-539-8476 
Ariz Scottsdale, Barnhill Five 602-947·7841 
cal EI Monte, G.S. Marshall 213-686-0141 
Cal Palo Alto, Beckman Instrs. 415-326-1970 
Cal San Diego, G.S. Marshall 714·278-6350 
Cal Sunnyvale, G.S. Marshall 408-732-1100 
Colo Denver, Barnhill Five 303·934-5505 
Conn Hamden, Compar New Eng. 203·288-9276 
Fla SI. Petersburg, LynCh-Gentry Assocs. 

813-347·5131 
Fla Winter Park, Lynch-Gentry Assocs. 305-671·7649 
Ga Atlanta, Murphy & Cota 404-875-2525 
III MI. Prospect, Magnuson 312-956·0700 
Md Beltsville, Angus 301·792-4743 
Md Silver Spring, Beckman 301-622·2500 
Mass Newton Highlands, Compar New Eng. 

Mass Newton Highlands, Helipot 
Mich Farmington, Sheridan Assocs. 
Minn SI. Paul, Magnuson 
NJ Clilton, Beckman 
NJ Moorestown, Angus 
NJ Moorestown, Helipot 
NJ Rutherford, Kierulff/Schley 
NM Albuquerque, Barnhill Five 
NY Kingston, Ossmann Compo 
NY Rochester, Ossmann 
NY Syracuse,Ossmann 
NY Vestal,Ossmann 
NC Winston-Salem, Murphy & Cota 
Ohio Cincinnati, Sheridan Assocs. 
Ohio Cleveland, Sheridan Assocs. 
Ohio Dayton, Sheridan Assocs., Inc. 
Ohio Florissant, Sheridan 
Ore Portland, Almae/Stroum 
Pa Monroeville, Sheridan 
Tex Dallas, Norvell 
Tex Houston, Norvell 
Wash Seattle, Almae/Stroum 
For: Can., Toronto, Onl., Beckman 

BECKMAN Local Distributors 

617-969-7140 
617-969-7357 
313·477-3800 
612·227·8495 
201-778·8888 
609·235-,1900 
609·235·3314 
201 935-2120 
505-299·76.58 
914·338-5505 
716-442-3290 
315-454-4477 
607-785·9949 
919·723-1001 
513-761·5432 
216·524-8120 
513-277-8911 
314-837-5200 
503-292·3534 
412-373·1070 
214·350-6771 
713-774·2568 
206-763-2300 
416·251-5251 

Ala Huntsville, M & C Sales, Inc., 904 Bob Wallace 
Ave. 205·539-8476 

Ariz Scottsdale, Barnhill Five, Inc., 7329 E. Stetson 
Dr. 602-947-7841 

Cal EI Monte, Marshall Co., G.S., 9674 Telstar Ave 
213-686·0141 

Cal San Diego, Marshall Co., G.S., 7990 Engineer Rd 
714-278-6350 

Cal Sunnyvale, Marshall Co., G.S., 732 N. Pastoria 
Ave 408·732-1100 

Colo Denver, Barnhill Five, Inc., 1107 S. Sheridan 
Blvd. 303-934-5505 

Conn Hamden, Arrow Elctrncs., 295 Treadwell SI. 
203-248-3801 

Conn Hamden, Compar New England, 2531 Whitney 
Ave. 203-288-9276 

Fla SI. Petersburg, Lynch-Gentry Assocs., 6731 First 
Ave. 813-347-5131 

Fla Winter Park, Lynch·Gentry Assocs., 3470 
Bowman Dr. 303-671·7649 

Ga Atianta,'M & C Sales, Inc., 500 Plasamour Dr. 
NE 404-875-2525 

III MI. Prospect, Magnuson Elctrns., 2420 Oakden 
SI. 312-956..(l700 

Md Baltimore, Arrow Elctms., 5207 E. Drive 
301-247·5200 

Mass Burlington, Arrow Eletrns., 15 A Street 
617·273-0100 

Mass Newton Highlands, Compar New England, 88 
Needham SI. 617-696·7140 

Minn SI. Paul, Magnuson Elctms, 1246 W. 7th SI. 
612-227-8495 

Mo Florissant, Sheridan Sales Co., 110 South Hwy 
140 314·837-5200 

NJ Moorestown, Arrow Elctms., Pleasant Valley Rd. 
609·235-1900 

NJ Rutherford, Klerulff·N.J., 5 Industrial Dr. 
201·935-2120 

NJ Saddlebrook, Arrow Elctrns. Inc., 285 Midland 
Ave. 201-797-5800 

NM Albuquerque, Barnhill Five Inc., 1410·0 Wyoming, 
N.E. 505-299-7658 

NY Buffalo, Ossmann Compo Sis., 395 Cleveland Dr. 
716-832-4271 

NY Farmingdale, Arrow Elctrns., Inc., 900 Broad 
Hollow Rd., Rte. 11 0 516-694-6800 
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NY Hicksville, Kierulff - Hicksville, 49 Bethpage Rd. 
516-433-5530 

NY Kingston, Ossmann Compo Sis., 411 Washington 
Ave. 914-338-5505 

NY Rochester, Ossmann Comp.Sls., 280 Metro Park 
716-442·3290 

NY Syracuse, Ossmann Compo Sis., 132 Pickard 
Bldg. 315-454-4477 

NY Vestal, Ossmann Compo SiS., 1911 Vestal Pkwy 
E. 607·785-9949 

NC Winston-Salem, M & C Sales, Inc., 1106 Burke 
SI. 919-723-1001 

Ohio Cleveland, Arrow Elctms., 23945 MerChantlle Rd. 
216-464·2000 

Ohio Dayton, Arrow Elctrns., 3100 Plainfield Rd. 
513-253-9176 

Okla Tulsa, Norvell Elctrns. Inc .. 3340 So. Memorial 
Dr. 918·663-1247 

Ore Portland, Almac/Stroum Elctrns, 8888 SW 
Canyon Rd 503-292-3534 

Tex Dallas, Norvell Elctrns. Inc., 10210 Monroe 
214·350-6771 

Tex HoustOn, Norvell Elctrns. Inc., 5440 Hillcrolt 
713·774-2568 

Wash Seattle, Almac/SIroum Elctrns, 5811 Sixth Ave 
S. 2Q6. 763·2300 

BECO, INC., 740 Kesler Mill Rd., Salem, Va.,.24153, Tel: 
703-389·3053; Sis. Mgr: A.T. Ball 

BEECHWOOD MFG., 360 S. Downey Ave., Indpls., Ind., 
46219, Tel: 317-356-2493; G.M: R.E. Cox 

BEEDE ELECTRICAL INSTR. CO., INC., S, Main SI., 
Penacook, N.H., 03301, Tet 603-75H362, TWX: 
710-364-8977; Mkt Mgr: L.H. I_I ....... : .. Vol 1e394,395 
Local Sales Offices & Reps. 
Ala Huntsville, Components Sis. 205-883-7794 
Ariz Phoenix, M. RiChardson Assoc. Inc. 602-278·6296 
Cal LA, Universal Compo 213-474-1537 
Cal San Carlos, Elctrn. Engrg. 415-593-2189 
Colo Denver, Electronic Sis. Inc. 303-771-6300 
Conn Farmington, R. Perron 203·673-4825 
Conn Trumbull, R. Perron 203·268-9631 
Fla Ind"l8lantic, Camps. Sis. Corp. 305·727-2681 
Fla Terra Ceia, Components Sis. Corp. 

813·722-6376 
III Skokie, Saffro & ASSOC. 312-588..()905 
Iowa Marion, Thomas & Modrcin 319·377-6261 
Kans Shawnee Mission, Thomas & Modrcin Assoc., Inc. 

913-HE-2-2131 
Mass Norwood, R. Perron 617-762-8114 
MiCh DetrOit, Burcaw 313-533·7700 
Minn Mpls, Wanco Sis. 612-866-3639 
Mo Hazelwood, Thomas & Modrcin 314-838-6446 
NH Dover, R. Perron & Co., Inc. 603-742·2321 
NJ Ridgewood, Ballou Inc. 201-444-6990 
NY Buffalo, Ossmann Compo Sis. Corp. 

716-832-4271 
NY Kingston, Ossmann Component Sis. 

914·338·5505 
NY Rochester, Osmann Compo 716-442·3290 
NY Syracuse, Ossmann Compo 315-454-4477 
NY Vestal, Ossman Compo 607-785-9949 
NC Raleigh, Camp.. 919·832-1897 
Ohio Cleveland, D. Steffen & Assoc. 216-461·8333 
Ohio Dayton, D. Steffan & Assoc. 513·293-3146 
Pa Devon, B & A Assoc. 215·688·5173 
Tex Dallas, Southwest Elctrn.lnds. 214-233·9816 
Tex Houston, Southl1'est Elctm. Inds. 713·621·3760 
Wash Mercer Island, J.H. Andersen, Assoc. 

206-232-0484 
Exp: Bramplon. Onl., Can., Mod Tronic Instrus. Ltd. 

416-457-6322 
BEHLMAN DIV., CALIFORNIA INSTRS., Div. Aiken Ind., 

5150 Convoy SI., San Diego, Cal, 92111, Tel: 
714-279-8620; Product Appl. Eng: W.W. Hanford 

Local Sales Offices & Reps. 
Ala Huntsville, Currie Aerospace 205-536-5650 
Ariz Scottsdale, Williams Assocs. Inc. 602-947-4297 
Cal Cupertino, T. L. Snitzer Co. 408-257-8333 
Cal Los Angeles, T. L. Snitzer Co. 213-836-8170 
Colo Denver, Williams Assocs. Inc. 303-343·2911 
Fla Orlando, Currie Aerospace 305-855..()843 
Haw Honolulu, Aloha Assocs. 808·941-1574 
1\1 Chicago, Megatek, Inc. 312-889-1277 
Iowa Cedar Rapids, Palatine I<ngrg. Sis. Co. 

319-365-6071 
Kans Andover, Palatine Engrg. Sis. Co. 316-683·7512 
Kans Overland Pk., Palatine Engrg. Sis. Co. 

913·262-5643 
La Baton Rouge, SESCO 504-927-7574 
Mass Needham, Addelco Corp. 617-444-4754 
MiCh Detroit, Hocker Assocs. 313·531·1403 
Minn Minneapolis, Megatek, Inc. 612-925·4242 
Mo SI. Louis, Palatine Engrg. Sis. 314-426-7055 
NJ Fairfield. KLS Assocs. 201·227.,2900 
NJ Hazlel, Mer Man (2M) Elctrn. Instru~ 

201-264·1851 
NM Albuquerque, Williams Assocs. Inc. 505-255-1638 
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NY 
NY 
NY 
NY 
NC 

Depew, Labtronics, Inc. 716-685-4111 
Endicott, Labtronics, Inc. 607-748-0509 
Syracuse, Labtronics315-454-9314 
Ulster Pk., Labtronics, Inc. 914-883-6279 
Greensboro, Currie Aerospece Assocs. 

919-273-3040 
Ohio Cleveland, Hocker Assocs. 216-734-4433 
Ohio Dayton, Hocker Assocs. 513-298-8638 
Pa MI. Penn, Mer-Mon (2M) Elctm. Instr. 

Tex, Houston,Sesco 
Tex Richardson,Sesco 
Va Annandale, Nine Assocs. 
Wash Seattle, Datacom Assocs. 

215-779-1640 
713-668-7840 
214-231-9364 
703-256-9105 
206-329-2989 

BEHLMAN ENGRG. CORP., Box 4518, 427 N. Nopal St, 
Santa Barbara, Cal., 93103, Tel: 805-963-9019; SIs. Mgr: 
J. Behlman ................................... _ ............. Vol 10616,617 
Local Sales Offices & Reps. 
Ariz Phoenix, R. L. Davis Co. 602-955-2266 
Cal Glendale, Instrument Specialists Inc. 

213-245·9404 
Fla Melbourne, Reynolds & Assocs., Inc. 

305-727-3205 
Ga Atlanta, Reynolds & Assocs., Inc. 404'252-5360 
Md Rockville, Farrell Assocs. 301-424·9460 
NJ Hackensack, SJS Assocs. 201·488-2444 
Pa King of Prussia, Letronix 215·265-1020 
For: Canada, West Hill, Onl., Electromechanical 

Prods. 416·282·3870 

BEL FUSE, INC., 203 Van Vorst St., Jersey City, N.J., 
07302, Tel: 201-432.Q463, TWX: 71()''730-5301; SIs. Mgr: 
A.L. Sutta; V.P: H. Bernstein; Engr: R. King 

Vol 3<0986-991 
Local Sales Offices & Reps. 
Cal Burlingame, Leddy 415-347·5247 
Cal Escondido, Andrew Elctm. Sis. 714·743-3015 
Cal Los Angeles, Universal Compo Co. 213·641-4255 
Colo Littleton, Alden Sis. 303-794·1531 
Colo Littleton, Leddy Assoc. 303-795-1973 
Conn Norwalk, Eastern Tech. Sis. 203-853-8350 
Fla Clearwater, Southeastern Compl. Sis. 

813-531·8324 
III Chicago, Memac Sis. 312·545·1033 
Mass Newton, ORC Co. 617·332·9600 
Minn Hopkins, Beta Engrg. 612·925·4422 
NY Hempstead; Kahgan Sis. 516·538-2300 
NY Pompey, S. Foster 315·677-3333 
Pa Bala Cynwyd, M. Friedman 215-839·3450 
Tex Addison, Parvin Sis. Co. 214·239-9148 
Utah Salt Lake City, Leddy Assoc. 801·299-4382 

BELDEN CORP. ELCTRN. ON., Box 1100, Richmond, Ind., 
47374, Tel: 317·966·6881, TWX: 810·345·1393; Gen. 
Mgr: J.F. WOhlhueter; Sis. Svc. Mgr: G.T. Novak 

BELDEN Local Distributors 
Ala Birmingham, JW. Clary Co., 1713 Second Ave. 

S. 205·322-2488 
Ariz Tucson, Inland Elctrn Supply Co., Inc, Box 4010, 

715 E. Broadway 
Cal Goleta, Radio Prods. Sis., 350 S. Kellogg Ave 

805·964·6823 
Cal Los Angeles, Radio Prods. Sis., 1501 S. Hill 51. 

213-748-1271 
Cal MI. View, Abacus Elctrns. Co., Inc., 1085 Terra 

Bella Ave. 415-961-1500 
Cal MI. View, Elmar Elctrn., 2288 Charleston Rd. 

415-961·3611 
Cal San Diego, Radio Prods. SiS., 7889 Clairemont 

Mesa Blvd. 714·292·5611 
Cal San Diego, Shanks and Wright Inc., 2045 Kettner 

Blvd. 714-239.0176 
Cal San Diego, Western Radio, 1415 India SI. 

714-235·6571 
Cal San Jose, Ouemant Ind'l. Elctms., 1000 S. 

Bascom Ave. 
Colo Commerce City, Elmar Electronics Inc., 6777 E. 

50th Ave. 303-287·9611 
Colo Denver, Burstein·Applebee 303·244·3336 
III Chicago, Burstein-Applebee 312-763-4848 

'In Chicago, Elctrn. Distr. Co .. Inc., 4900 N. Elston 
Ave. 

III Palatine, Ohm/Elctrns. 645 Vermont Ave 
312·359-5500 

Ind FI. Wayne, FI. Wayne Elctrns. Supply, 3608 
Maumee Ave. 219·742·4346 

Ind South Bend, Radio Distr Co Inc, 1212 High St 
219-287·2911 

Kans Kansas City. Burstein·Applebee 816-561·5460 
Ky Louisville, Burks, P.I., 842 S. 7th 502-589·3960 
La Shreveport, Interstate Elec. Co., 1419 Culpepper, 

Box 1094 318-423-6131 
Md Baltimore, Radio Elec.Service Co., 1026 

Cromwell Bridge Rd. 301·823-0070 
Mass Boston, De Marnbro Elctrns, 1095 

Commonwealth Ave. 617·787·1200 
Mass Cambridge, W~shire Elctrns.lNew England, 205 

Alewife Brook Pkwy. 617-491-3300 
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Mioh Muskegon, Western Elctrn Supply. 17815th St 
616·722-7628 

Mich Romulus, Pioneer/Michigan, 6337 N. Beverly 
Plaza 313·729-8500 

Minn Duluth, Northwest Radio, 123 E .. First 51. 
218·727-1565 

Minn Minneapolis, Elctrn Center Inc., 127 3rdAve. N. 
. 612·3a8-5881 

Mo Kansas City, Burstein Applebee 816-561-5460 
Mo 51. Ann, Interstate Ind Elctrn, 10525 SI. Charles 

Rock Rd 314·428-8522 
Mo 51. LOUiS, Van Sickle Radio Elctrns, Inc, 1915 

Washington Ave 314-MA-1-5ooo 
Neb linCOln, Burstein Applebee 402-434·0878 
Neb Lincoln, Scott Elctrn Supply Corp., 4040 Adams 

St 403·434-8308 
Neb Omaha, J-B Distributing Co., 1616 Cass St 

402-341·5525 
Neb Omaha, Radio Equipment Co .. Box 3843, 625 N. 

18th 51. 402-341·7700 
NJ Pennsauken, Recso Eltrns.·Div. of Astex, Airport 

& Central Hwys. 609-662-4000 
NJ Springfield, Federated Elctrns. Div. Federated 

Purchaser, Inc., 155 Rte. 22 201-376-8900 
NY Brooklyn, LACO Ind'l. Elctrns. Corp., 4924 4th 

Ave. 21'2-492·9590 
NY Buffalo, Genesee Radio & Parts Co., 2550 

Delaware Ave. 716·873·9661 
NY Buffalo, Radio Equip. Corp., 196 Vulcan St 

716-874·2690 
NY Buffalo, Summit Disl. Inc., 916 Main 51. 

, 716·884-3450 
NY Elmsford, Melville RadiO, 1 NepperHam Ave. 

914-592·7100 
NY New York, Midway Ind'l. Elec., 38 E. 29th 51. 

212·889-0370 
NY Rochester, Rochester Radio, 140 Main 51. 

716-454·6300 
NY Rochester,Simeona Elctrncs. Corp., 275 MI. 

Read Blvd. 716·328-3230 
Ohio Akron, Akron Elctrn. Supply, 107 S. Arlington St 

216-762·8818 
Ohio Akron, Sun Radio Co., 110 E. Market 51. 

216·HE-4·2171 
Ohio Cincinnati, United Radio Co., Summit & Reinhold 

Dr. 800-582·7080 
Ohio Cleveland, Farr Elctrns, 5403 Prospect Ave. 

216-881-7403 
Ohio Cleveland, Pattison Supply Co., 4550 Willow 

Pkwy. 216-441·3000 
Ohio Cleveland, Pioneer Standard Elctrns .. Inc., 4800 

E. 131st 51. 216587·3600 
Ohio Dayton, Pioneer/Dayton, 1900 Troy SI. 

513-236·9900 
Ohio Solon, REPCO, 6835 Cochl'8n Rd. 216-248-8900 
Ohio Warren, REM Elctrns. Supply Co., 264 W: Market 

51. 216·399·2777 
Ore Portland, Almac/Stroum Elctrns, 8888 SW 

Canyon Rd 503-292·3534 
Pa Altoona, Allegheny Elctms, Inc, 800 Chestnut Ave 
Pa Erie, Mace Elctrn., 2631 W. 8th 51. 814-838-3544 
Pa Pittsburgh, Cameradio Co., 2801 libarty Ave. 

412-391·7400 
Pa Reading, Barbey Elctrn., 333 N. 4thSt. 
Tenn Chattanooga, Curle Elctrns., 1813·5. Market 
Tenn Nashville, Electra Distributing, 1914 W. End Ave. 

615·329·3971 
Tex Dallas, Hamiltonl Avnet Elctrns., 2403 Farrington 
Tex Ft. Worth, Swieco, Inc., Box 670, 1518 E. 

Lanoaster St 817·335-6521 
Tex Houston, Geophysical Supply Co .. Box 52230 

713·224.0621 
Tex Houston, Harn~ton/Avnet Elctrns., 1216 W. Clay 
Tex Houston, Harrison Equip. Co. Inc., 1616 

McGowen SI. 713·224·9131 
Tex Houston, Lenert Co., Box 2184 713·225·1465 
Tex Lubbock, R & R Elctrn Supply Co, 1607 Ave. G, 

Box 1860 808·765·7727 
Utah Salt Lake City, Standard Supply Co., 225 E. 6th 

So. 801-355·2971 
Va Norfolk. Priest Elctrn .. 6431 Tidewater Dr. 

703-855·2021 
Wash Seattle, Almac/Stroum Elctrns, 5811 Sixth Ave 

S. 208·763-2300 
Wash Seattle, Liberty Elctrns., 5303 2nd Ave. S. 

208-763-8200 
Wisc Madison, Satterfield Elctrn., 1900 S.Park 51. 

608-257-4801 
Wisc Milwaukee, Marsh Elctrns.,6047 W. BelOit Rd. 

414·545-6500 
BELL CO., INC., 108 Morrow Ave., Trussville, Ala., 35173, 

Tel: 205-655-2135; V.P, N.H. Bell; V.P: H.C. Bell; Pres: 
R.C. Bell 

BELL & HOWELL, 708 Bostwick Ave., Bridgeport, Conn., 
06605, Tel: 203-368-6751, TWX: (710) 453-2997; Prod. 
Sis. Mgr: I. Isdale; Prod. Sis. Mgr: T. Tomasko 

·Vol. 4-1973 

BELL & HOWELL CO., Bctrns. & lmltr. Grp. 360 Sierra 
Madre Vflla. Pasadena, Calif., 91109, Tel: 
213·796·9381, TWX: 213-577-G087 

BELla INDUSTRIES, ELECTRONIC COMPONENTS DIV., 
150 W. Cypress Ave.;. Burbank, . Cat, .91502, Tel: 
213-846-9302, .TWX: 91 ()..498-2207; Sis: Mgr: '. J. 
Cammiso 

BELL INDUSTRIES, J.W. MlUef Dlv:. 19070 Re,.. Ave., 
Compton, Cal., 90221, Tel:. 213-537-5200, TWX: 
910-346-8740; SIs Mgr: O,E" Hall; IncIuI SIs Mgr: J. 
JOhnson; I*tr. Sis. 1Igr: A. Bufford _ VOl 30528-532 
Local Sales Offices & Reps. 
Ariz Phoenix, H.A. Moore 602·274-Q080 
Ark EI Dorado, D. Bellew 501.863-8325 
Cal Gardena, Bidwell Sis. 213·770-0300 
Cal Redwood City, Logan 415·369-6726 
Colo Denver. R. Bowen 303-722-4641 
Fla Maitland. Hutlo-Hawkins·Peregoy 305-831·2474 
Fla Pompano Sch., Hutto-Hawklns·Peregoy 

Ga Atlanta,MUlar Elctrns. 
III Chicago, Markel 
Ind Indianapolis, J. Merritt 
Iowa Cedar Rapids, Palatine Sis. Inc. 
Kans Andover, Palatine Sis., Inc. 
Kans Overland Park, Palatine Sis. Inc. 
La Kenner, D. Bellew 
Md Baltimore, Par·Nell Sis. 
Mess N. Scituate, W. Hendrickson 
Mich DetrOit, Markal Sis. Corp. 
Minn Minneapolis, C.R. Gibb 
Mo 51. Louis, Palatine Sis. Inc. 
NJ Englewood, J.J. Bressler 
NM Albuquerque, C. Carlbarg 
NC Raleigh, Millar Elctrns., Inc. 
Ohio SI. Marys, T. Shelby 
Ore Portland, Earl & Brown 
Pa Holland, Par-Nell Sis. Co. 
Tex Addison, Campion Sis. 
Wash Seattle, Earl & Brown 
Exp: N.Y., N.Y., Roburn Agencies 
For: Can., Montreal,Oue., Atlas Radio 
For: Can., Toronto, Onl., Atlas Radio 

BEI.L Local Distributors 

305·943-8593 
404·261-8160 
312,282-6800 
317·291-9674 
319-365-8071 
316-683·7512 
913·262-5643 
504.729·4550 
301-655·2944 
617-545-0652 
313·341·1000 
612-377-1200 
314-426-7055 
201·569-7600 
505·265-1579 
919·787·9564 
419·394·3377 
503·292-9145 
215·355-9330 
214-239-9196 
206-284·1121 
212·989·5939 
514-489·8495 
416·781-6174 

Ala Birminfl1am, J.W. Clary Co., 1713 Second Ave. 
S. 205·322·2488 

Ariz Tucson. Inland Eletrn Supply Co., Inc, Box 4010, 
715 E.Broadway 

Cal MI. View. Abacus Elctrns. Co .. Inc., 1065 Terra 
Bella Ave. 415-961·1500 

Cal San Diego, Shanks and Wright Inc .. 2045. Kettner 
Blvd. 714-239-0176 

Cal San Diego, Western Radio, 1415 India St: 
714·235-6571 

Cal San Jose, Ouement Ind'i. Elctrns., 1000 S. 
Bascom Ave. 

Conn Fairfield, UtrOnic Inc., 273 Linwood Ave. 
203·255-4521 

III Chicago, Elctrn. Distr. Co., Inc., 4900 N. Elston 
Ave. 

Ind FI. Wayne, Ft. Wayne Elctrns. Supply, 3606 
Maumae Ave. 219·742·4346 

Ky LOUisville, Burks, P.I., 842 S. 7th 502·589·3960 
Mass Woburn, Abbott Elctrn .• 902 Main 51. 

617·935·2040 
Mo SI. Louis, Van Sickle Radio Elctrns, Inc, 1915 

Washington Ave 314·MA-l-SOOO 
Neb Omaha, Radio Equipment Co., Box 3843, 625 N. 

18th 51. 402·341-7700 
NY Lynbrook, Peeriess Radio, 19 Wilbur 51. 

516-593·2121 
NY New York, Mid~ay Ind'l. EIeC., 38 E. 29th St. 

212-889-0370 
Utah Salt Lake City. Standard Supply Co., 225 E. 6th 

So. 801·355·2971 
Va Norfolk, Priest Elctrn., 6431 Tidewater Dr. 

703-855·2021 
BELL PIA PRODS. CORP.,I200 N. Fifth St.. Columbus, 

Ohio, 43201, Tel: 814·299-1487; Sis. Mgr: P. cartmille 
BELTONE ELECTRONICS CORP., 4201 W. VictOria, 

Chicago, III .• 60646, Tel: 312-583·3600; Sis. Mgr: S. 
Lebow 

BEMAN MFG~ INC., New Cumberland, PL, 17070, Tel: 
717-938-1451, TWX: 510065II-3538; SIs. Mgr: R.J, 
BehneY .............. _ ........... __ .... __ .• _ ... ---•• VOI 311649 
BEMCO. INC., 9908 San Fernando Rd., Pacoima, Cal., 

91331, Tel: 213-899·5296, TWX: 910-496-1520; Mktg. 
Mgr;, J. Riddle; Applicalion$.Engr: F. GaraCci 

BENDIX AEROSPACE·ELCTRNS .• Navigation & Control, 
Teterboro, N.J., 07608, Tel: 201-288-2000, TWX: 
710·99()..6136; Sis. 0Ir: E. Metzler 

BENDIX CORP., AetO$pllCe Sys. Div., 3300 Plymouth Rd., 
Ann Arbor, Mich., 48.107, Tel: 313-665-7166, TWX: 
810-223-6041; S/M: W. WIlson 



MANUFACTURERS & SALES OFFICES DIRECTORY 

BENDIX CORP., Avionics Div, Box 9414, FI. Lauderdale, 
Fla., 33310, Tel: 305-776-4100, TWX: 510-955-9884; 
Dir. Mktg: A.M. Winston; Program Mgr.-Trophy Prod: 
W.H. Greene; Dir. Mktg. Adm: F.C. Gebhardt 

BENDIX CORP, Communications Div, East Joppa Rd., 
Towson, Md., 21204, Tel: 301-823-2200, TWX: 
710-232-1824; Dir. of Mktg: J.H. Murphy; Mktg. Mgr. 
Communs: A. Bikis; Mktg. Mgr. Radar: W.B. Edwards 

BENDIX, Elec. Power, Hwy. 35, Eatontown, N.J., 07724, 
Tel: 201-542-2000, TWX: 710-722-6686; S/M: G.P. 
Clericuzio; Dir.lMktg: H.I. Nadler; AIM: S.A. Chase 

BENDIX CORP., Elec. Camp. Div., Sidney, N.Y., 13838, Tel: 
607-563-9511, TWX: 510-261-7550; Adv. & Pub. Mgr: 
OW. Radley 

Local Sales Offices & Reps. 
Cal Lakewood, The Bendix Corp., Electrical 

Components Div. 213-920-1711 
Cal Palo Alto, The Bendix Corp., Electrical 

Components Div. 415-327-4511 
Fla Orlando, The Bendix Corp., Electrical 

Components Div. 305-894-6932 
III Des Plaines, The Bendix Corp., Electrical 

Components Div. 312-296-7791 
Mass Lexington, The Bendix Corp., Electrical 

Components Div. 617-861-8900 
NJ Teterboro, The Bendix Corp., Electrical 

Components Div. 20t-288-1710 
Ohio Dayton, The Bendix Corp., Electrical Components 

Div. 513-224-9211 
Tex Dallas, The Bendix Corp., Electrical Components 

Div. 214-243-4394 
Wash Tukwila, The Bendix Corp., Electrical 

Components Div. 206-246-8100 
BENDIX ELEC. COMPo DIV. Local Distributors 
Ala Huntsville, Powell Elctrns/Huntsville, Box 1095, 

803 Oster Dr. 205-539-2731 
Ariz Phoenix, Hamilton/Avnet Elctrncs., 1739 N. 28th 

Ave. 602-269-1391 
Cal Hollywood, Hamilton/ Avnet Elctrncs. 

305-925-5401 
Cal Mt. View, Hamilton/Avnet Corp., 340 Middlefield 

Rd. 415-961-7000 
Cal Mt. View, Powell Elctrns/California, Box 997, 411 

Fairchild Dr. 415-964-0820 
Cal San Diego, Hamilton/ Avnet Corp., 5569 Kearny 

Villa Rd. 714-279-1550,279-2421 
Colo Denver, Hamilton/ Avnet Electronics 

303-534-1212 
Fla Miami Springs, Powell Elctrns/Florida, Box 514, 

1740 NW 69th Ave 305-885-8761 
Fla Orlando, Powell Elctrns/Florida, Box 5604, 2032 

Palmridge Way 305-859-1450 
Ga Atlanta, Hamilton/Avnet Elctrncs., 6700 1-85 

Access Rd. 404-448-0800 
III Schiller Park, Hamilton-Avnet Elctrs., 3900 N. 

25th Ave. 
Kans Prairie Village, Hamilton/Avnet Elctrncs., 3500 W. 

75th St. 913-362-3250 
Md Beltsville, Powell Elctrns/Washington, 10728 

Hanna SI. 301-937-4030 
Md Hanover, Hamilton/Avnet Elctrns. 301-796-5000 
Mass Burlington, Hamilton/Avnet Elctrns. 617-273-2120 
Mich Livonia, Hamilton/Avnet Elctrns. 313-522-4700 
Minn Minneapolis, Hamilton/ Avnet Elctrns. 

612-854-8400 
Mo Hazelwood, Hamiltonl Avnet Electronics 

314-731-1t44 
NJ Cedar Grove, Hamiltonl Avnet Elctrns. 

201-239-0800 
NJ Cherry Hill, Hamilton/ Avnet Elctrns. 

609-662-9337 
NY Syracuse, Hamilton/Avnet Elctrns. 315-437-2642 
NY Westbury, Hamilton-Avnet Electrns., 70 State St. 
Pa Philadelphia, Powell Elctrns, Inc., Box 8765. S. 

Island Rd & Enterprise Ave 215-365-1900 
Tex Dallas, Hamiltonl Avnet' Elctrns .• 2403 Farrington 
Tex Houston, Hamiltonl Avnet Elctrns .• 1216 W. Clay 
Utah Salt Lake City. Hamilton/Avnet Elctrns. 

801-262-8451 
Wash Seattle. Hamilton/ Avnet Elctrncs .• 2320 6th Ave. 

206-624-5930 
BENDIX CORP., Electro-Optics Div., Galileo Pk .• 

Sturbridge, Mass., 01518, Tel: 617-347-9191, TWX: 
710-347-1190; Sis. Mgr: J.M. O'Neil; Mktg. Mgr: L.D. 
Owen 

BENDIX CORP., Electrodynamics Div., 11600 Sherman 
Way. N. Hollywood. Calif .• 91605. Tel: 213-765-1010. 
TWX: 910-499-2151; Dir. Mktg: J.F. Rice 

BENDIX CORP. ENVIRONMTL. SCI.. 1400 Taylor Ave .• 
Dept. 81, Baltimore. Md., 21204, Tel: 301-825-5200. 
TWX: 710-232-1805; Mgr. Srv. Sis: G. Kerr; Sis. Rep: 
T. Lassiter; Prod. Mgr. Oceanog: J. Berres 

Local Sales Offices & Reps. 
Exp: N.Y .• New York. Bendix Corp. 
For: Can .• Montreal, Que., Aviation Elec. Ltd. 

514-744-2811 

BENDIX. Fluid Power, 211 Seward Ave .• Utica. N.Y., 13503. 
Tel: 315-797-2500, TWX: 510-242-0284; Contracts 
Mgr: W.D. Kay 

BENDIX CORP., Ind·1. Controls Div .• 12843 Greenfield. 
Detroit, Mich.. 48227, Tel: 313-272-3710. TWX: 
810-243-4028; Dir. Mktg: J. Price 

BENDIX CORP .• Instr. & Life Support Div., 2734 Hickory 
Grove Rd .• Davenport, Iowa. 52808, Tel: 319-324-9101. 
TWX: 910-525-1197; Dir. Sis: I.H. MacMillan 

BENDIX, Microwave Devices, Hurricane Rd., Franklin, 
Ind., 46131, Tel: 317-736-6136, TWX: 810-260-2600; Sis. 
Mgr: W.H, Canfield .............. Vol 2"609; Vol 3"654,1007 
Local Sales Offices & Reps. 
Ariz Scottsdale. K. Martin & Assoc. 
Cal No. Hollywood, Jewett 
Cal Oakland, Moulthrop Sis. 
Colo Denver, Gossard 
Conn No. Haven, Forsberg Sis. 
Fla Orlando, Gra-Mar 
III Chicago, Techrep 
La Metairie. McKinney Sis. 
Mass Brockton, Forsberg Sis. 
Minn Minneapolis, FB. Hill Co. 
Mo St. Charles, Buse Sis. Co. 
NJ Trenton, Kriegner Sis. 
NY E Aurora. EE. Harries & Co. 
NY Fayetteville, EE Harries & Co. 
NY Melville. Astrorep Inc. 
NY Webster. EE Harries & Co. 
Okla Tulsa, McKinney Sis. Co. 
Ore Portland, C.K. Shanks 
Tex Bellaire. McKinney Sis. Co. 
Tex Dallas. J. McKinney Sis. 
Va Fairfax, Schibley 
Exp: N.Y., N.Y., Bendix Int'l. 

602-949-8432 
213-789-8103 
415-261-7676 
303-985-0602 
203-239-51 I I 
305-894-3351 
312-761-0548 
504-887-1723 
617-522-6300 
612-94 1-5270 
314-946-6430 
609-882-6330 
716-652-1221 
315-637-9871 
516-432-2266 
716-671 -6365 
918-742-6791 
503-292-5656 
713-774-3232 
214-631 -9450 
703-591 -3008 

BENDIX MICROWAVE DEVICES Local Distributors 
Ala Huntsville. Powell Elctrns/Huntsville, Box 1095, 

803 Oster Dr. 205-539-2731 
Cal Mt. View, Powell Elctrns/California, Box 997. 41 I 

Fairchild Dr. 415-964-0820 
Fla Miami Springs, Powell Elctrns/Florida, Box 514, 

I 740 NW 69th Ave 305-885-876 I 
Fla Orlando, Powell Elctrns/Florida. Box 5604. 2032 

Palmridge Way 305-859-1450 
Md Beltsville, Powell Elctrns/Washington. 10728 

Hanna SI. 301-937-4030 
Pa Philadelphia, Powell Elctrns, Inc., Box 8765, S. 

Island Rd & Enterprise Ave 215-365-1900 
BENDIX, Motor Comps., Elmira, N.Y., 14903, Tel: 

607-733-9121, TWX: 510-252-1594; S/M: W.S. Korzon 
BENTHOS, INC., Edgerton Dr., N. Falmouth, Mass., 02556, 

'Tel: 617-563-5917; Sis. Engineer: L.E Miner; Pres: S.U. 
Raymond; Chief Engr: G. Hayward 

BERG ELECTRONICS, Division, E.I. du Pont de 
Nemours & Co. (InC.), York Expwy., New Cumberland, 
Pa., 17070, Tel: 717-938-6711, TWX: 510-6511-3538 

Vol 30650-653 
Local Sales Offices & Reps. 
Cal Woodland Hills 213-347-8830 
III Elmhurst 3 I 2-832-2050 
Ind Indpls. 317-251 -7245 
Minn Minneapolis 612-835-4820 

BERK TEK, INC., Box 60, RD 1, Reading, Pa., 19607, Tel: 
215-376-8071; Pres: J.L. Boscov 

BERK Local Distributors 
OhiO Solon, REPCO, 6835 Cochran Rd. 216-248-8900 

BERKELEY NUCLEONICS CORP .• 1198 Tenth SI., 
Berkeley, Calif., 94710, Tel: 415-527-1 121; Sis. Mgr: M. 
Brown 

BERKELEY INSTRS., INC., 1701 Reynolds, Senta Ana, 
Cal., 92705, Tel: 714-556-0623; S/M: E.M. Zimmer, Jr. 

Volle392 
--- Advertisement ---

Manufacturer of a complete line of 
high-quality electronic programmable 
counters, timers and controllers as 
well as programmable frequency me
ters, digital printers, line noise genera
tors, and linear and digital IC testers. 
Berkeley Instruments, Inc., has a toll
free number for calls from outside of 
California - 800,854-3253. 

BERTAN ASSDCS., INC., 180 Miller Pl., Hicksville, N.Y., . 
11801, Tel: 516-433-3110; Sis. Mgr: L Bertan 

Vol 10615 
BEST ELECS. DIV., Harry Levinson Co., 1211 E. Denny 

Way. Seattle, Wash., 98122, Tel: 206-323-5100. TWX: 
910-444-2154; Sis. Mgr: H. Levinson 

Local Sales Offices & Reps. 
Cal Menlo Park, Straube Assocs .• Inc. 415-323·2476 
Colo Boulder, Straube Assocs., Inc. 303-443-8600 
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BEST ELECS. DIV. cont'd 
--- Advertisement 

VACUUM THERMOCOUPLES 
UHF - STANDARD PA TIERN 
MULTIJUNCfION,.lV OUTPUT 
TRUE DIFFERENTIAL 
SPECIALS AND MATCHED 
PAIRS 

BEUKERS LABS .• INC., 1324 Motor Pkwy .• Hauppauge, 
N.Y., 11787, Tel: 516-234-2200; Sis. Mgr: F. Fetkowitz 

BF ELCTRNS., 415 S. Nardo, Solana Beach, Calif., 92075. 
Tel: 714-755-1881; Pres: W. Blair 

B.H. INDS., 5794 Venice Blvd., Los Angeles, Cal., 90019, 
Tel: 213-937-4763 

BICRON ELCTRNS. CO., Box 807, Barlow St., Canaan, 
Conn., 06018. Tel: 203-824-5125; Adv. Mgr: M.J. Biron 

--- Advertisement ---

BICRON's solenoid line includes Box 
Frame Series, BFlO09, BFl212, 
BF1515 and BF1616 AC or DC. We 
specialize in custom designed sole
noids, coil assembly and toroidal 
winding work. BICRON instrument 
Dept. produces X-ray non-contact 
thickness gage, Multipulse, Square 
Wave Generators and DC to DC Con
verters. Also Sell & Service Vollmer 
Contact Gage. 

BIDDLE, JAMES G., Township Line & Jolly Rds., 
Plymouth Meeting, Pa., 19462, Tel: 215-4146-9200; SIs. 
Mgr: R.S. Kennedy; Adv. Mgr: R.E. Voeks •• Volle399 
Local Sales Offices & Reps. 
Ala Huntsville. Col-ins-Co., Inc. 205-539-1771 
Cal Burbank, Tech-Ser, Inc. 213-846-9631 
Cal Mountainview, Tech-Ser., Inc. 415-969-9020 
Cal San Diego, Tech-Ser .• Inc. 714-222-1121 
Colo Denver. Tessco, Inc. 303-744-1119 
Fla Orlando, Col-ins-Co., Inc. 305-423-7615 
Ga Atlanta, Williams & Assocs. 404-261-3434 
III Chicago, KW. Meyers Co. 312-774-6440 
III Geneva. J.G. Biddle Co. 312-232-8485 
Ind Indianapolis, K.W. Meyers Co. 317-243-6681 
La New Orleans, Butler & Land, Inc. 504-524-0688 
Md Silver Spring, Sel-Tronics, Inc. 301-589-3391 
Mass Needham Hgts., Cowperthwait & Brodhead 

617-444-9410 
Mich Royal Oak, Satullo Co. 313-549-3910 
Minn Minneapolis, K. W. Meyers Co. 612-920-7080 
Mo SI. Louis, C.B. Fall Co. 314-968-3850 
NJ Saddlebrook, L & M Assoc. 201-843-8700 
NM Albuquerque, Tech. Marketing Asso. 

505-298-4321 
NY 
NY 
NC 

Brentwood, L & M Assoc. 516-231-8363 
Rochester, Savage Sis. Co. 716-473-4205 
Charlotte, Ranson, Wallace & Co., Inc. 

Ohio Cleveland, P.E Lax Co. 
Okla Tulsa, Butler & Land 
Ore Portland, Instr. Lab., Inc. 
Pa AndalUSia, L & M Assoc. 
Pa Pittsburgh, P.E. Lax Co. 
Tex Dallas, Butler & Land, Inc. 
Tex Houston, Butler & Land, Inc. 
Tex Lubbock, Butler & Land, Inc. 
Va Richmond, Virginia Tech. Assoc. 
Wash Seattle, Instr. Lab., Inc. 

BIDDLE, Local Distributors 

704-334-4244 
216-226-8815 
918-743-8921 
503-234-6683 
215-639-3100 
412-833-5477 
214-361-6631 
713-464-4662 
806-744-8449 
703-266-9654 
206-283-5850 

La Lafayette, Ralph's Inc., 3004 Cameron St. 
318-234-4507 

BIOCOM, INC., 9522 W. Jeffer.son Blvd., Culver City, Cal., 
90230, Tel: 213-836-7263; Sis. Mgr: B. Dickey; Ch. 
Engr: H. Hanish 

BIOELECTRIC INSTRS., Div. Gen. Microwave, 155 Marine 
St., Farmingdale, N.Y., 11735, Tel: 516-694-4545, 
TWX: 510-224-6406; VP: M. Wind; Tech. Director: E. 
Amatniek 

BIOMATION CORP., 10411 Bubb Rd .• Cupertino, Calif., 
95014, Tel: 408-255-9500. TWX: 910 338 0226; Mktg. 
Mgr: D. Blecki 

Local Sales Offices & Reps. 
Cal Lawndale, Ward Davis Asso. 213-542-7740 
Cal San Diego, Ward Davis Asso. 714-277-8081 
Cal Santa Clara. Ward Davis Asso. 408-246-9202 
Colo Denver, C. W. Fowler Co. 303-744-9595 
Conn Hamden. instrument Consll. Inc. 203-288-5246 
Fla Orlando, E. G. Holmes & Assocs. 305-894-8901 
Ga Chamblee, E G. Holmes & Assocs. 

III Chicago, Pivan Engrg. 
Ind Indianapolis, Pivan Engrg. 
Kans Mission, Pivan Engrg. 
Md Beltsville, R. Davies Assocs. 
Mass Waban, Instrument Cons Its. , Inc. 
Mich Detroit. Electro Sis. Assocs. 
Minn Minneapolis, Pivan Engrg. 

404-451-6161 
312-539-4838 
317-253-1681 
913·722-1030 
301-937-2215 
617-969-9881 
313-526-8800 
612-537-4501 
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NM Albuquerque. C. W. Fowler Co. 505·299-7676 
NY DeWitt. D. B. Assocs.· 315-446-0220 
NY Purchase. Radiauon Elctrns. 914·948·2600 
Ohio Cleveland. Electro Sis. Asso. 216-261·5440 
Ohio Dayton. Electro Sis .. ASSO. 513-426-5551 
Okla Norman, Data Mktg. Assocs. 405·364-8320 
Pa Norristown. Data Engrg. Co. 215·937·2215 
Pa Pittsburgh, Electro Sis. Asso. 412·371·9449 
Tex Dallas, Data Mktg. Asso. 214·358-4643 
Tex Houston, Data Mktg. Asso. 713-696-9627 
Tex San Antonio, Data Mktg. Asso. 512-828·0937 
Va Virginia Beach. E. G. Holmes & Assots. 

703·340-6556 
Wash Bellevue. C. W. Fowler Co. 206-454-8600 
Wisc BrOOkfield. Pivan Engtg. 414·786·1940 

B.IOMETRICS INSTRUMENT CORP., Sub. Varo, Inc., 2201 
Walnut, Garland, Tex., 75040. Tel: 214·272-8511, TWX: 
910-860-5093 A. Ellis 

Local Sales Offices & Reps. 
NJ Eatontown 
Ohio Dayton 
Va Arlington 

201·229·1400 
513·253·8935 
703·920:.4500 

BIRD ELCTRN" 30303 Aurora Rd., Cleveland, Ohio, 
44139, Tet 216-248-1200, TWX: 810-427-2687; Dlr. SIs: 
R. Neltzelt ......................................... _ ••• _ .. Vol 1~397 
Local Sales Offices & Reps. 
Cal Ojai, Bird Electrn. 805·646·7255 
Cal San Francisco. Bird ElectrOnic Corp. 

415-558·1110 
Iowa Cedar Rapids, Bird Elctm. Corp. 319·364-8454 
NY Syracuse, Bird Elctm. Corp. 315·422-0494 
Pa' Lancaster, Bird Elctrn. Corp. 717·394·3735 

BIRD, RICHARD H. & CO., INC., 1 Spruce SI., Waltham, 
Mass.,02154, Tel: eI7-894·0160; Mgr. Sis: R. Lee 

BIRNBACH CO., INC., 177 Hanse Ave .. Freeport, N.Y., 
11520, Tel: 516·223-8400; Gen. Mgr: N. Frost 

Local Sales Offices & Reps. 
Aa No. Miami, L. Haas Co. 305·949·9143 

BlRNBACH Local Distributors 
Minn Duluth, Northwest Radio, 123 E. First SI. 

218·727·1565 
Mo SI. louis, Van Sickle Radio Elctms, Inc, 1915 

Washington AV$ 314·MA+5000 
NY Farmingdale, Harrison Elctnc., 20 Smith SI. 

516·293-7990 
NY Lynbrook, Peerless Radio, 19 Wilbur SI. 

516-593·2121 
Va Norfolk, Priest Elctm.,6431 Tidewater Dr. 

703·855·2021 
BISHOP GRAPHICS, 7300 Radford AV$, No. Hollywood, 

Cal., 91605, Tel: 213·982·2000; Sis. Mgr: A. Crosby; V. 
Pres: J.A. Swanson 

BISHOP Local Distributors 
Ky Louisvill$, Burks, P.I., 842 S. 7th 502·589·3960 

BIVAR, INC., 1500 S. Lyon St., Santa Ana, Cal., 92705, 
Tel: 714-547.5832; Pres: E.M. Muldoon 

VoIa-l070,1071; VoI4e311' 
Local Sales Offices & Reps. 
Ariz Scottsdale, Jack Osll9m 602·948"()501 

. Cal Mountain View, L.A. Woods 415·948-0615 
Fla Winter Park, Young & Lawrence 305·647·6929 
III Chicago, Kennlldy Engrg. 312-631-8283 
Mass Boston, Manford Sis. Co. 617·426·2058 
Mich betroit, Heick & Ralph Assocs. 313·538·3350 
Minn Minneapolis, Thurston Assocs. 612·827·1506 
NY Jericho, HRC Marchand 516-627·4644 
NY Williamsville, RJR Assocs. 716-632-8913 
Ohio Cincinnati, Tri·State Mktg. 5'13·761·7993 
Pa Elkins Park, K.B. Erdman Co. 215·224·1833 
Tex Dallas, Elcom Co. 214·352·5006 
Wash Seattle, Blum & Assocs. 206·782'1600 
Exp: R_a, Cal., Dynatronics International 

213-881·8700 
For Local Source Oata Can ToJI..Free 8OQ.645.92OO 
(In N.Y. Slate Can 516-29+0990 Collect) 
BLACK LIGHT CORP. AMER, 5100 Walnut Grove Ave., 

San Gabriel, Cal., 91778, Tel: 213-285·3123; Dir. Mktg: 
A.F. Vogelsang; National Sis. Mgr: C. Host$tt$r 

BLACK & WEBSTER, INC., 281 Winter St., Waltham, 
Mass., 02154, Tel: 617·890·9100, TWX: 710-324·1959; 
V.P: J. Barber 

BLACKHAWK NETWORKS CORP., 14 N. Parker Dr., 
Janesville, Wisc., 53545, Tel: 608·752·8701; Sis. Mgr: 
R.W. Brandt 

Local Sales Offices & Reps. 
III Chicago, E. Schm$ich$1 Co. 312·524-0307 
Exp: Wise., Milwaukee, Dummann World Trad$ Co. 

414·464·0100 
BLH ELCTRNS., INC., 42 FQU&1h Ave;, Waltham, Mass., 

02154, Tel: 617-890-8700, TwX: 710·324·0683; v.P. 
Mktg: G.D. Rummell; Product Mgr.·lnstruments: R. 
Smith; Product ~ .• Transducers: G. Welch 
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BLiLEY ELECTRIC, 2545 W. GrandView Blvd., &ie, Pa., 
16512, Tel: 814-836-3571, TWX: 51Q-896-68816; V.P. 
Mktg: D.M. 81Uev; SIs. Mgr: H.A. Yocum Vol ~39Q; 
Vol.3'1985 

, Local Sales Offices & Reps. 
Cal L.A., Elsrulr-Rambo '213-694·2928 
Fla Melbourrie, Hanson Assocs. 305·727·7474 
Iowa Cedar Rapids, J, Vrbik 319-377-8244 
Mass Chestnut Hill, P. Sturgeon 617·734·7710 
NY Buffalo, R. Mitsch$r 716-854·2517 
NY Elmont, F. Schmitt 516-437-8150 
Ore Portland, C.K. Shanks 503·292·5656 
Tex Grand Prairie, Howell Sis. . 214·262·5153 
Exp: N.Y., Roslyn, Tel$sco Inl'l. 516-484·4920 

Special Representatives for Ultrasonic Delay Lines: 
Exp: Conn., Stamford, Dage Corp. 203·324·3123 

BLOC·LlTE, See LVC Ind's. 
BLONDER·TONGUE LABS., INC., One Jake Brown Rd., 

Old Bridge, N.J., 08857, Tel: 201·679-4010; Dir. of 
Mktg: S. Stone 

BLONDER· TONGUE Local Distributors 
Ky Louisville, Burks, P.I., 842 S. 7th 502·589·3960 
Mass WOburn, Abbott Elctrn., 902 Main SI. 

617·935·2040 
Va NorfOlk, Priest Elctrn., 6431 Tidewater Dr. 

703-855·2021 

BLUE M ENGRG. CO., Dlv. Blue M Electric Co., 138th & 
Chatham St., Blue Island, III., 60406, Tel: 312-385-8000, 
TWX: 910.688-3398; Sis. Mgr: A. Lazzara .... Vol 1.a2 
Local Sales Offices & Reps. 
Ariz Scottsdaie 602·947·7026 
Cal EI Monte 213-442-6672 
Cal Sunnyvale 408·734·8734 
Ga Atlanta 404·237·7644 
Mass Framingham 617·235·8320 
Mich Oak Park 3 t 3·399-4660 
NY New Rochelle 914-832·1465 
OhiO Cincinnati 513·821-6278 
Pa Ardmor$ 215-649·1448 
Tex Garland 214·272·2509 

BLUM, JULIUS & CO., INC., Box 292, Carlstadt, N.J., 
07072, Tel: 201-438·4600, TWX, 710:.989-0112 

BLUM, Local Distributors 
Minn Duluth, Northwest RadiO, 123 E. First St. 

218>727·1565 
Neb Omaha, Radio Equipment Co., Box 3843, 625 N. 

18th SI. 402-341·7700 

BODINE ELEC. CO., 2542 W. Bradley PI., Chicago, III., 
60618, Tet 312-478-3515; Sis. Mgr: H.M. Fulmer 

VoIM34 
Local Sales Offices & Reps. 
Cal Los Angeles, C.E. Mello 213·626-9159 
Cal San Francisco, J.F. Cady 415-692-2581 
Mass Bedford, F. Olson & Son 617·275·7644 
Mich Grosse lie, P.S. Miller 313·386-0900 
Minn Minn$apolis, E. R. Kaye 612·588·2821 
Mo Kansas City, Automation SpeCialties, Inc. 

816-421·6646 
NY Buffalo, H.H. Cardozo 716·834·3377 
NY E Syracuse, R. H. Nichols 315-437·2813 
NY Massapequa, D. V. Mayorga 516·541-1611 
NY ROch$st$r, J. F. S$rr 716·586-6226 
Ohio Chagrin Falls, D.E. DeWolf 216·543·1591 
Ore Portland, Donal Co. 503·246-3131 
Tex Dallas, General Pow$!' Equip. Co. 214·358-4655 
Tex Houston, G$neral Power Equip. Co. 

713·524·1895 
Va Lynchburg, Electro Mechanical Handling, Inc .. 

703-847-5811 
Exp: N.Y., New York, Export Dept.·Bodin.. 

212·432-0450 
BOGEN DIV., L..ar Siegler, Inc., P.O. Box 500, Paramus, 

N.J., 07652, Tel: 201-343·5700, TWX: 710:.990·5047; 
Sound & Intercom Mgr: A.J. Callahan; Engr. Sound 
Mgr: J.F. Walthier, Jr.; Radio Paging Dlr: D.W. 
Sh$rwood 

Local Sales Offices & Reps. 
Ariz Phoenix, Marshank Sis. Co. 
Cal los Angeles, Marshank Sis. Co. 
Cal San Mat$o, Elctrns. Mktg. Assocs. 
Colo Denver, Ron Bowen & Assocs. 
Fla Miami, Hollingsworth & Stili 
Fla Orlando, Hollingsworth & Still Inc. 

213·655·2591 
415~341·6666 
303-744-2501 

Ga Atlanta, Hollingsworth & Still Inc. 404-394·3270 
Haw Honolulu, G. Piety Factors, Inc. 806·839·9059 
III Chicago, A. R. Hutmacher Assocs. 312·631·3248 
Ind Carmel, Weeks Assocs., Inc. 317·846"()296 
La New Orl..ans,TOO Texport Co. 504·486-6073 
Md Baltim()re, D. H. Brothers Co. 301·764·7189 
Mass W$llesley Hills, M. Scott Co. 617c235..()102 
Mich Buchanan, RUey & Patchell, Inc. 616-695-6356 
Mich Detro~, Riley & Petchell. Inc. 313-838·9100 
Minn SI. Paul, Skor 612·645-6461 
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Me Kansas City, Fornstal.Young Sis. Co. 
816-358-8771 

Mo SI. LOuis,Forristal·Young Sis. Co. 314·645·2360 
NJ Ridgefield, Bi·State Marketers Inc. .201-943-5888 
NM Albuqwrque, C.T. Carlberg & Assocs. 

505·266-1579 
NY Brooklyn, Bi·State Marketers Inc. 
NY Buffalo, Waxman·Currant Sis. Co. 716-873-0442 
NC Charlotte, HOllingsworth & Still Jnc. 704·536-7047 
OhiO Columbus, McFadden Sis. Co. 614·221·3363 
Ohio. N. Olmstead, Avcom,lnc. 
Okla Tulsa, Th$ Texport Co. 918·939'1727 
Ore Salem, MK Widdekind Co. 503-363-6445 
Pa Lauerock, M. Weinberg Assocs. 215-885·1918 
Pa Pittsburgh, F. P. Yarussi .co. 412·221-4676 
Pa pittsburgh, F. P. Yarussi Co. 412·221·7425 
Tenn MemphiS, The Texport Co. 901-693-0880 
Tex Dallas, The T$xport Co. 214-358·3435 
T$x Houston, The Texport Co. 713,464·2828 
Utah Salt Lake City, R. Bowen & Assocs. 

Wash Seattle, MK Widdekind Co. 
Exp: New York, N.Y., Genex Corp. 

BOGEN Local Distributors 

801·299·3920 
206·284-8020 
212·524·2557 

Ala Birmingham, J.w. Clary Co., 1713 Second Ave. 
S. 205·322·2488 

Ariz Tucson, Inland Elctm Supply Co., Inc, Box 4010, 
715 E. Broadway 

Cal Garden Grove, Allied Elctrns., 12311 Industry SI. 
213·598-6605 

Cal MI. View, Abacus Elctms. Co., Inc., 1065 Terra 
Bella Ave. 415·961·1500 

Cal San Jose, Quem$nt Ind·1. Elctrns., 1000 S. 
Bascom Ave. 

Colo Denver, Burstein·Applebee 303·244-3336 
III Chicago, Allied Elctms., 2400 W. Washington 

Blvd. 312-421·2400 
III Chicago, Burstein·Applebee 312·763-4848 
III Chicago, Elctrn. Distr. Co., Inc., 4900 N. Elston 

Ave. 
Ind South Bend, Radio Distr Co Inc, 1212 High St 

219·287·2911 
Kans Kansas City, Burstein·Applebee 816·561·5460 
Ky louisville, Burks. P.I., 842 S. 7th 502·589·3960 
Md Balumore, Radio Elec. Servica Co .• 1026 

Cromwell Bridge Rd. 301-823·0070 
Mass Woburn, Abbott Elctrn., 902 Main St. 

617·935·2040 
Minn Duluth, Northw$sl Radio, 123 E. First Sl 

218-727·1565 
Mo Kansas City, Burstein Applebee 816-561·5460 
Mo SI. Louis, Van Sickle Radio Elctrns, Inc, 1915 

Washington Ave 314·MA+5ooo 
Neb Lincoln. Burstein Applebee 402·434-0678 
Neb Omaha, J·B Distributing Co .. 1616 Cass St 

402·341·5525 
NY Lynbrook, Peerless Radio, 19 Wilbur SI: 

516-593·2121 
Ohio Akron, Sun Radio Co., 110 E. Market SI. 

216-HE-4·2171 
Ohio Cincinnati, United Radio Co., Summit & Reinhold 

Dr. 800-582·7080 
Ohio CI$Veland, Farr Elctms, 5403 Prospect Ave. 

216·881·7403 
Pa Altoona, Allegheny Elctrns, Inc, 800 Chestnut Ave 
Tenn Nashville, Electra Distributing, 1914 W. End AV$. 

615·329-3971 
T$x FI. WOrth. Allied Elctrns., 401 E. 8th SI. 

817·336-5401 
Va Norfolk, Priest Elctrn., 6431 Tidewater Dr. 

703-855·2021 
Va Roanoke, Peoples Radio & Tv Supply Co., 1015 

Moorman Rd 
BOMAC ELCTRNS., INC., 18755 Napa St., Northridge, 

Cal., .91324, Tel: 213·886-2161; Gen. Mgr: A.B. 
McKnight 

SOMAC Local Distributors 
Neb Omaha, Radio Equipment Co., Box 3843, 625 N. 

18th SI. 402·341·7700 
NY New York, Midway Ind'i. Elec., 38 E. 29th SI. 

212-889·0370 

BOONTON ELCTRNS., Rle. 287 & Smith, Parsippany, 
N.J., 07054, Tat 201-1187-6110; TWX: 710-988-8241; SIs. 
Mgr: J.L. GarthwaHe; Sis. Engr: E. Voae 

Local Sales Offices & Reps. 
Ala HuntsVille, J.' Highsmith 
Ariz Phoenix, Hytronic M_. 
Cal N. HollywOod, O'Halloran 
Cal Palo Alto, O'Hailoran 
Cal San Diego, O'Halloran 
Colo Denver, Hytronic Meas. 
Conn Hamden, Sclenufic Devices 
Fia Orlando, J. Highsmith 

. III Chicago. K. Mayers 
Ind Indpls., K.W. Meyars 
Kens Prairie Vlg., Engrg. Svcs. 

VoIle402-408 

205-881·3294 
602·l!53-6104 
213-871"()173 
415·326·1493 
714·224-2824 
303·388-4061 
203-248-9361 
305·293·5202 
312·774-6440 
317-243-6581 
913-849·4000 
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Md Silver Spg., Sel-Tronics 301-589-3391 
Mass Burlington, R. J. Sickles Assocs. 
Mich Franklin, Scientific Devices 313-851-5945 
Minn Mpls., KW. Meyers 612-920-7080 
Mo St. Louis, Engrg. Svcs. 314-726-2233 
NJ Palisades Park, Scientific Devices 201-945-3962 
NM Albuquerque, Hytronic Meas. 505-268-3941 
NY Rochester, Scientific Devices 716-334-2445 
rilc Charlotte, J.L. Highsmith 704-333-7743 
Ohio Cleveland, Scientific Devices 216-261-2000 
Ohio Dayton, Scientific Devices 513-298-9904 
Pa Melrose Pk., Meyers 215-224-1663 
Tex Dallas, Airep Elctrns. 214-363-5291 
Utah Salt Lake Cy., HytronicMeas. 801-466-4924 
Va Richmond, J.L. Highsmith 703-272-5888 
Wash Bellevue, Scientific Devices 206-454-0901 
Wise Milwaukee, KW. Meyers 414-482-1313 
Exp: N.J .. Parsippany, Boonton Elctrns. Corp. 

210-887-5110 
For: Can., Montreal, Que., Canadian-Marconi Co. 

514-343-3411 
For Local Source Data Call Toll-Free 800-645-9200 
(In N.Y. State Call 516-294-0990 Collect) 
BOONTON ELECTRONICS CORP., Automation Prods. 

Div .. 1279 U.S. Rte. 46, Parsippany, N.J., 07054, Tel: 
201-335-9550, TWX: 710-986-8241; Sis. Mgr: RW. 
Sierk 

Local Sales Offices & Reps. 
Ala Huntsville, J. Highsmith 205-881-3294 
Ariz Phoenix, Hytronic Meas. 602-253-6104 
Cal N. Hollywood, O'Halioran Assocs. 213-877-0173 
Cal Palo Alto, O'Halioran Assocs. 415-326-1493 
Cal San Diego, O'Halioran Assocs. 714-224-2824 
Colo Denver, Hytronic Meas. 303-388-4081 
Fla Orlando, J. Highsmith 305-293-5202 
III Chicago, K. Meyers 312-774-6440 
Ind Indianapolis, K. Meyers 317-243-6681 
Md Silver Spg., Sel-Tronics 301-589-6554 
Mass Burlington, R.J. Sickles Assocs. 617-272-7285 
Mich DetrOit, Micro Sis. 313-482-1229 
Minn Minneapolis, K. Meyers 612-920-7080 
NJ Parsippany, Boonton Elctrns. 201-335-9550 
NM Albuquerque, Hytronics Meas. 505-268-3941 
NY Elmont, Crane & Egert 516-488-2100 
NY Rochester, Scientific Devices-N.Y. 716-334-2445 
NC Charlotte, J. Highsmith 704-333-7743 
Ohio Cleveland, Micro Sis. Corp. 216-371-0522 
Ohio Dayton, Micro Sis. 513-298-3033 
Pa Melrose Park, R. Meyers Assocs. 215-224-1663 
Tex Dallas, Airep Elctrns. 214-363-5291 
Utah Salt Lake City, Hytronic Meas. 801-466-4924 
Va Richmond, J. Highsmith 703-272-5888 
WaSh Bellevue, Scientific Devices-Northwest 

206-454-0900 

BORG-WARNER THERMOELECTRICS, Dept. 
Borg-Warner, Wolf & Algonquin Rds., Des Plaines, III., 
60018, Tel: 312-827-3131; Sis. Mgr: J.W. Fenton; Eng. 
Mgr: R.J. Boist ............... _ ...... _ ................. Vol 201154,1155 
Local Sales Offices & Reps. 
Cal Menlo Park, West Engrg. Sis. 415-325-2885 
Cal Sun Valley, Weightman & Assocs. 213-768-5750 
Colo Wheatridge, Waugaman & Assocs. 303-423-1020 
Conn Waterton, R.P. Mahan Co., Inc. 203-274-2363 
III La Grange, Olson Engrg. & Sis. Corp. 

312-482-3300 
Mass Wellesly, R.P. Mahan Co., Inc. 617-237-1040 
Mo Kansas City, Harris Hanson Co. 8'16-444-9494 
Mo St. Louis, Harris-Hanson Co. 314-432-3611 
NJ Sommerville, Left Sis. Assocs. 201-744-0712 
Ohio Cincin~ati, Loesch Assocs. 216-241-4581 
Ohio Cleveland, Loesch Assocs. 216-241-4581 
Tex Dallas, J.A. Green Co. 214-631-7450 
Tex Houston, John A. Green Co. 713-526-2959 
Wash Seattle, G.M. Gillett & Assocs. 206-284-3344 
Exp: Franklin Park, III., Borg-Warner Aerospace Prods. 

International 312-455-3120 
BOSTITCH, Div. of Textron, Inc., Briggs Dr., E. Greenwich, 

R.I., 02818, Tel: 401-TU-4-2500; Ad. Mgr: G.P. Feeley; 
Gen. Mgr: MW. Budzenski 

BOSTON INSULATED WIRE & CABLE CO., 65 Bay St., 
Dorchester, Mass., 02125, Tei: 617-265-2102; V.P. & 
Field Sis. Mgr: W.A. Chapin 

BOURNS, ·INC., Instr. Div., 6135 MagnOlia, Rlveraide, 
Calif., 92506, Tel: 714-684-1700, TWX: 91G-332-6103; Sis. 
Dlr: E-C. Belfrey ....... _.. .. _.._._ .......... _.. ............ _ .... Vol3e1201 
Local Sales Offices & Reps. 
Ala Huntsville, Kemp Instrs., Inc. 205-837-4304 
Cal Hayward, Avionics Liaison, Inc. 415-783-1131 
Colo Arvada, Cleveland Entprs. 303-423-3707 
Fla Orlando, Milne Assocs. 305-855-1533 
Fla Orlando, Truex Assocs., Inc. 305-859-2160 
Kans Merriam, Tech. Reps., Inc. 913-432-4110 
La Baton Rouge, Oil & Gas Specialties Co. 

504-926-2023 
La Harvey, Oil & Gas Specialties, Co. 504-367-7914 

La Lafayette, Oil & Gas Specialties Co. 
318-235-4444 

Md Gaithersburg, Wright Co. 202-296-0979 
Mass Natick, Andruss-Peskin Corp. 617-653-3919 
Mich Farmington, Carter, McCormic & Peirce 

313-477-7700 
Minn Hazelwood, Tech. Reps., Inc. 314-524-6900 
NJ Stirling, NBS Assocs. 201-647-0330 
NM Albuquerque, Cleveland Entprs. 505-298-7671 
NY Fayetteville, H. C. Johnson Agency, Inc. 

315-637-9383 
NY Guilderland, H.C. Johnson Agency, Inc. 

518-456-9681 
NY Melville, Astrorep, Inc. 516-423-2266 
NY Rochester, H. C. Johnson Agency, Inc. 

716-482-3000 
NY Williamsville, H. C. Johnson Agency, Inc. 

716,632-7880 
Ohio Cleveland, Carter McCormic & Peirce 

216-333-5650 
Ohio Dayton, Carter McCormic & Peirce 513-278-5873 
Ohio Worthington, Carter McCormic & Peirce 

614-888-4466 
Okla Tulsa, Kemp Engrg. Co. 918-628-0309 
Ore Portland, Brett Assocs., Inc.. 503-232-4184 
Pa Glenshaw, H. C. Johnson Agency, Inc. 

412-486-6593 
Pa GlenSide, Elcom .. lnc. 215-885-1325 
Pa Jenkintown, PDC Corp. 215-887-9610 
T ex Addison, Kemp Engrg. Co. 214-661-0400 
Tex Houston, Kemp Engrg. Co. 713-688-1431 
Tex Houston, Oil & Gas Specialties Co. 713-686-3444 
Wash Seattle, Brett Assocs., Inc. 206-935-8054 

BOURNS, INC., Trimpot Prods. Dlv., 1200 Columbia 
Ave., Riverside, Cal., 92507, Tel: 714-684-1700, TWX: 
714-682-9582; V.P. Mktg: R.C. McColloch 

Vo13e ll99,12OO 
Local Sales Offices & Reps. 
Ariz Phoenix, Shefler-Kahn Co. 602-258-7893 
Ark EI Dorado, D. Bellew Sis. 501-863-8325 
Cal Long Beach, Bourns, Inc. 213-774-8000 
Cal Mt. View, Quad Rep. 415-964-3532 
Colo Denver, Electro-Rep., Inc. 303-744-2821 
Fla Casselberry, Dyne-A-Mark 305-831-5100 
Fla Clearwater, Dyne-A-Mark 813-446-3229 
Fla Pompano Beach, Dyne-A-Mark 305-942-5850 
Ga Atlanta, Beacon Elctrns. Assoc. 404-351-3654 
III Chicago, D. Dolin Sis. 312-286-6200 
Ind Ft. Wayne, G&D Electrn. Sis. 219-432-5585 
La Kenner, D. Bellew Sis. 504-729-4550 
Md Glen Burnie, Micro-Comp .. Inc. 301-761-4600 
Mass Hingham, Bourns, Inc. 617-749-5800 
Mich Dearborn, Villani-Pitcher, Inc. 313-271-4600 
Minn Edina, Mel Foster Co., Inc. 612-835-2252 
Mo Hazelwood, Centech 314-731-4220 
Mo Raytown, Centech 816-358-8100 
NJ Haddenfield, Thomas Assoc. 609-854-3011 
NM Albuquerque, Electro-Rep, Inc. 505-256-1749 
NY Ithaca, B. Dean, Inc. 607-272-2187 
NY Melville, Bourns, Inc. 516-271-3500 
Ohio Dayton, Neal Bear Corp. 513-299-3566 
Ohio Richfield, Neal Bear Corp. 216-659-3131 
Ore Portland, J.J. Backer Co. 503-297-3776 
Pa Enon Valley, Nebco Assocs. 216-457-2333 
Pa Philadelphia, Thomas Assoc. 215-627-6613 
Tex Dallas, Allied Comps., Inc. 214-348-6660 
Tex Houston, Allied Comps., Inc. 713-782-5406 
Wash Seattle, J. J. Backer Co. 206-285-1300 
For: Can., Montreal, Que., Kaytronics, Ltd. 

514-487-3434 
For: Can., Toronto, Ont., Kaytronics, Ltd. 

416-638-5511 
For: Can., Vancouver, B.C., L.A. Varah, Ltd. 

604-736-6411 
BOURNS, Local Distributors 
Ala HuntSVille, Hall-Mark Elctms., Box 1133 

205-539-0691 
Ariz Phoenix, Hamilton/ Avnet Elctrncs., 1739 N. 28th 

Ave. 602-269-1391 
Ariz Phoenix, Kierulft - Phoenix, 2633 E. Buckeye Rd. I' 

602-273-7331 
Ariz Phoenix, Liberty Electrns., 3612 N. 16th 5t. 

602-264-4438 
Cal Chatsworth, Westates Elctrns. Corp., 20151 

Bahama St. 213-341-4411 
Cal Culver City, Hamilton Electro Sales 

213-870-7171 
Cal EI Segundo, Liberty Elctrns., 124 Maryland st. 

213-322-8100 
Cal Hollywood, Hamilton/ Avnet Elctrncs. 

305-925-5401 
Cal Mt. View, Elmar Elctrn., 2288 Charleston Rd. 

415-961-3611 
Cal Mt. View, Hamilton/Avnet Co~., 340 Middlefield 

Rd. 415-961-7000 
Cal San Diego, Hamilton/ Avnet Corp., 5569 Kearny 

Villa Rd. 714-279-1550, 279-2421 
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BOURNS 

Cal San Diego, Western Radio, 1415 India St. 
714-235-6571 

Colo Denver, Hamilton/Avnet ElectroniCS 
303-534-1212 

Colo Denver, Kierulff-Denver, 10890 E. 47th Ave. 
303-343-7090 

Conn Hamden, Connecticut Electro SiS., 1601 Dixwell 
Ave. 203-288-8266 

Conn Hamden, Wilshire Elctrns., 2554 State St. 
203-281-1166 

Fla Hollywood, Cramer /Ew Hollywood, 4035 North 
29th Avenue 305-923-8181 

Fla Hollywood, Schweber Elctrns. 305-927-0511 
Ga Atlanta, Hamilton/ Avnet Elctrncs., 6700 1-85 

Access Rd. 404-448-0800 
Ga Atlanta, Schweber Elctrns. 404-449-9170 
III Chicago, Allied Elctrns .. 2400 W. Washington 

Blvd. 312-421-2400 
III Chicago, Schweber Elctrns. 312-593-2740 
III Mt Prospect, Cramer/Chicago, 1911 South 

Busse Road 312-593-8230 
III Schiller Park, Hamilton-Avnet Elctrs.; 3900 N. 

25th Ave. 
Ind FI. Wayne, Ft Wayne Elctrns. Supply, 3606 

Maumee Ave. 219-742-4346 
Kans Lenexa, Hall-Mark Elctrn., 9006 Rosehill Rd. 

913-888-4747 
Kans Prairie Village, Hamilton/ Avnet Elctrncs., 3500 W. 

75th St. 913-362-3250 
La Lafayette, Ralph's Inc., 3004 Cameron St. 

318-234-4507 
Md GaithersbUrg, Cramer/Ew Washington, 16021 

Industrial Drive 301-948-0110 
Md Hanover, Hamilton/Avnet Elctrns. 301-796-5000 
Md Rockville, Schweber Elctrns. 301-881-2970 
Mass Burlington, Hamilton/Avnet Elctrns. 617-273-2120 
Mass Cambridge, Wilshire Elctrns.lNew England, 205 

Alewife Brook Pkwy. 617-491-3300 
Mass Newton, Cramer Elctrn. Inc., 85 Wells Avenue 

617-969-7700 
Mass Newton, Cramerllnternational, 85 Wells Ave. 

617-969-7700 
Mass Waltham, Schweber Elctrns. 617-890-8484 
Mich Detroit, Schweber Elctrns. 313-583-9242 
Mich Livonia, Hamilton/Avnet Elctrns. 313-522-4700 
Mich Romulus, Pioneer/Michigan, 6337 N. Beverly 

Plaza 313-729-8500 
Minn Minneapolis, Hamilton/ Avnet Elctrns. 

612-854-8400 
Mo Hazelwood, Hamilton/ Avnet Electronics 

314-731-1144 
Mo St. Louis, Hall-Mark Elctrn. Corp., 6100 Madison 

Ave. 314-521-3800 
NJ Cedar Grove, Hamilton/Avnet Elctrns. 

201-239-0800 
NJ Cherry Hill, Hamilton/ Avnet Elctrns. 

609-662-9337 
NJ Clifton, Eastern RadiO, 312 Clifton Ave. 

201-471-6600 
NJ Somerset, Schweber Elctrns. 201-469-6008 
NY Rochester, Cramer/Rochester, 3259 Winton 

Road South 716-275-0300 
NY Rochester, Schweber Elctrns. 716-328-4180 
NY Syracuse, Hamilton/Avnet Elctrns. 315-437-2642 
NY Westbury, Hamilton-Avnet Electrns., 70 State St. 
NY Westbury, Schweber Elctrns., Jericho Tpke 

516-334-7474 
NC Raleigh, Schweber Elctrns. 919-832-8881 
Ohio Beachwood, Schweber Elctrns. 216-464,2970 
Ohio Cleveland, Pioneer Standard Elctrns., Inc., 4800 

E. 131st St. 216587-3600 
Ohio Dayton, Pioneer/Dayton, 1900 Troy SI. 

513-236-9900 
Okla Tulsa, Hall-Mark Elctrn .. 4846 S. 83rd Ave. 

918-835-8458 
Pa Philadelphia, Powell Elctrns, Inc., Box 8765, S. 

Island Rd & Enterprise Ave 215-365-1900 
Pa Pittsburgh, Cameradio Co., 2801' Liberty Ave. 

412-391-7400 
T ex Dallas, Hall-Mark Elcton Co~., 9333 Forest La. 

214-231-5101 
Tex Dallas, Hamilton/Avnet Elctrns .. 2403 Farrington 
Tex Houston, Hamilton/Avnet Elctrns., 1216 W. Clay 
Tex Houston, Harrison Equip. Co. Inc., 1616 

McGowen SI. 713-224-9131 
Utah Salt Lake City, Hamilton/Avnet Elctms. 

801,-262-8451 
Wash Seattle; Hamilton/ Avnet Elctrncs., 2320 6th Ave. 

206-624-5930 
Wash Seattle, Liberty Elctrns., 5303 2nd Ave. S. 

206-763-8200 
For: Can., Montreal, Hamilton/ Avnet Elctrns. 

514-735-6393 
For: Can., Ottawa, Ont., Hamilton/ Avnet Elctrncs., 

880 Lady Ellen PI. 
For: Can .. Toronto, Ont., Hamilton/Avnet Elctrns. 

416-789-1838 
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BOURNS 

BOURNS PACIFIC' MAGNETIC CORP" Diy, .Bourns, Inc., 
Box 1398, Romoland, Calil" 92380, Tel: 714-651-5195, 
TWX: 910-332-1252; Western Regional Sis. Mgr: P. 
AltshUler 

SOW SOLDER PRODUCTS, 25 Amsterdam St., Newark, 
N.J., .07105, Tel: 201-621-6996; Sis. Mgr: S. Turkus 

--- Advertisement -. -. --. 

Manufacturers of: . QPL approved 
rosin core solders; acid core and solid 
wire solders; extruded bar solders; fus
ible alloys in wire and ribbon forlll; 
QPL approved rosin fluxes; acid and 
organic fluxes; flux thinners and 
removers; speciality retail packages. 

BOWMARI ALI, INC., SUb. Bowmar Instr. Corp., 531 Main 
St:, Acton, Mass.,01720, Tel: '617-263-7756, TWX: 
710-347-1441; Sis. Mgr: D. Kenyon 

BOWUAR.lNSTR. CORP., 8000 Bluffton Rd., Ft. Wayne, 
Ind~. 46809, Tet 219-747-3121, TWX: 810-332-1510; 
Compa. Mktg: R.A. lonnl; Comml •. Prod. Mgr: D. Garvin 

Vol 2"334 
Local Sales Offices & Reps. 
Cal Burbank, Bowmar Instr. Corp. 213-843-4545 
Cal . Dublin, Airsupply Co. 415-829-0070 
Cal Santa MOnica, Airsupply Co. 213·829-1781 
Conn Suffield, J.P. Dunn Assoc. 203-668-0446 
Fla Lighthouse Point, Saber Assoc. 305-943-3076 
Fla Longwood, Saber Assoc. 305-422-3686 
Ga Smyrna, SparTech Inc. 404-432-3644 
Ind Fort Wayne, J & B Engrg. Sis .. Co. 219-483-2813 
Mass Medway, Gallager Sis. 617-533-7292 
Mich Southfield, Sterling Lowell Co. 313-352-8881 
Minn Hopkins, F. Peterson Co. 612-941-5400 
Mo SI. Charles, Bowmer ln$lf. 314-724·7335 
NJ Matawan, Bowmar Instr. Corp. 201-526-D400 
NY Bronx, Addem Three 516,567-5900 
NY Clinton, Airsupply Co. 315-735-8341 
NY Huntington Station, Addem One 516-567-5900 
Wash Bellevue' Airsupply Co. 206-454-7922 

BOWMAR/TIC, INC., 850.Lawrence Dr., Newbury Park, 
Calif., 91320, Tel: 805-498-2161 ,TWX: 910-336-1265; 
VP/GM Comps. Diy: H.w. Bauer 

BRADY, WH. CO., 710. W. Glendale. AYe., Milwaukee, 
Wise., 53201,.Tel: 414-332-8100, TWX: 910,262-3161; 
Adv. Dir: W.J. Fick 

BRADY, Local Distributors 
Ind Ft. Wayne, Ft. Wayne Elctrns. Supply, 3606 

Maumee Ave. 219-742-4346 
BRAM METALLURGICAL-CHEM. CO., 245 W. Chelten 

Ave., Phila., Pa., 19144, Tel: 215-GE-8-4900; Mgr: H.H. 
Bram 

BRAMCO CONTROLS, Dlv. Ledex, College & South 
Sts., Piqua, Ohio, 45356, Tel: 513-773-8271; Mktg. Ugr: 
T.C. RlStoff .......................... _ ............................. Vol2e419 
Local SaleS Offices & Reps. 
Cal Burbank. RTS Communications 213-843-3111 
Cal Los Gatos, RTS Communications 408-354-1411 
Cal Palo Alto, O'Donnell Assocs. 415-327-9260 . 
Cal Torrance, O'Ponneli Assocs. 213-323-9243 
Colo· Deriver, Koether-Cox Co. 303-733-5561 
Conn Trumbull, K.C. Stevens & Co. Inc. 203-268-2560 
Ra Hollywood, W. Ben Wimberly Co. 305'961-6962 
Fla Orlando, W.B. Wimberly Co. 305-425-3083 
III laGrange Park, Bierhaus Sis., Inc. 312-354-5100 
III Roselle, Reshal Assocs. 312-894·7610 
Kans Shawnee Mission, M. E. Bettis Co. 913-362-0772 
Kans WiChita, M. E. SeWs Co. 316-685-7441 
Mass Lexington, K.C. Stevens & Co., Inc. 617-862-1812 
Mich Lathrup Village, R.C. Nordstrom & Co. 

313-444-4417 
Minn Minnetonka, T. H. Ayre Assoc. 612-474-4125 
Mo Saint Louis, M. E. BeWsCe). 314-429-2099 
NY Oceanside, Bittan Assocs. 516-678-6222 
NC Raleigh, A.B. Andrews & Co. 919-833-5565 
Ohio Dayton, Dynel Co. 513-434-6467 
Ore Beayerton, Tarbell Communications Inc. 

503-643-1631 
Pa Philadelphia, V.S. Malta 215-836-5122 
Pa Pittsburgh. R.F. Clark Co., Inc. 412-242-9500 
Tex Dallas, Elcom Co. 214-352-5006 
Wash Bellevue, Tarbell Communications Inc. 

206-454-9716 
BRAND DIELECTRICS, INC., Route 203, N: Windham, 

Conn., 06256, Tel: 203-423-6321;8Is. Mgr: P.B. Harvey 
BRAND-REX CO., Box 498, Willimantic, Conn., 06226, Tel: 

203-423-7771, TWX: 710-440-2247; V.P. Mktg: J.P. 
O'Conntir 

Local SaleS Offices & Reps. 
Alas Anchorage, Roster Company 
Cal Santa Ana, Brand-Rex 
Cal . Sunnyvale, Brand-Rex 
Colo Denyer, Brand-Rex 
Conn Willimantic, Brand-Rex 
Fla Winter Park, Brand-Rex 
Ga Atlanta, Brand-Rex 

1442 

344-9247 
714-540-7806 
408-245-3564 
303-759-2751 
203-423-7771 
305-671-5500 
404-451-6318 

MANUFACTURERS & SALES OFFICES DIRECTORY 

Ga Roswell, Emmett Rushin Co. 404-993-6498 
'111 Des Plaines, Brand-Rex 312-729-5600 
Ind Carmel, Brand-Rex 317-844-2860 
·Iowa Des Moines, KSW Assocs. . 515-279-9235 
La Metairie, Aneson Assocs. 504-835-6445 
Md Baltimore, J.A. Maguire & Co. 301-377-D223 
Mass Clinton, Brand-Rex' 617·368-8234 
Mich' Grand Rapids, Elko Sales Corp. 616-949-1451 
MiCh Grosse Pointe Woods, ElM Sales Corp. 

313-884-7893 
Minn Hopkins, Grayden & Flemmer 612-941-1120 
Mo Kansas Oity, KSW Assocs. 816-363-5651 
Mo St.louis, KSW Assocs. 314-781-6111 
NJ Pennsauken, J.A. Maguire & Co. 609-865-5136 
NJ Plainfield, J.A. Maguire & Co. 201-754-6400 
NY Camillus, Brand-Rex 315-474-8281 
NY Island Park,Brand-Rex 212-661-0944 
NY Rhinebeck, Brand-Rex 914-297-6296 
Ohio Aurora, Clark SIs. Co. 216-543-5856 

BRANSON CORP., Box W, Denville, N.J., 07834, Tel: 
201-625-0a00, TWX: 710-987-8466; Sis: J.A. Witzler 

Local Sales Offices & Reps. 
Fla Orlando, Perrott Assoc. Inc. 305-275-1132 
Ohio Columbus, T. Mulligan & Assoc. 614-457-2242 

BRANSON . INSTRUMENTS CO., 76 Prpgress .Dr., 
Stamford, Conn., 06904, Tel: 203-324'6721, TWX: 
710.i474-D893; Sis. Mgr: G.P. Shaw 

BRELONIX, INC., 106 North 36th St., Seattle, Wash, 
98103, Tel: 206-ME-3-1964; V.P: T.A.Rommel 

BREW RICHARD D. & CO., INC., 90 Airport Rd., Concord, 
N.H., 03301, Tel: 603-225-6605; Sis. Mgr: D.E. 
Hemingway 

Local Sales Offices & Reps. 
Cal Menlo Park, Long & .Assocs., Inc. 415-327-1300 
Cal Newport Beach, Fieldtec Inc. 213-860-4000 
Wash Seattle, EustiS Co. 206-623-7060 

BRINKMANN INSTRS., 'INC., Canllague Rd .. Westbury, 
N.Y., 11590, Tel: 516-334-7500, TWX: 510-222-8254; 
Sis .. Mgr: J. Brown 

BRISTOL DIV, American Chein & Cable, Waterbury, COnn, 
06720, Tel: 203-756-4451, TWX: 203-754-1477; Sis. 
Mgr: R.C. Bechert 

BRISTOL SAYBROOK CO., Oiv. Pratt Read, COulter St .. 
Old Saybrook, Conn., 06475, Tel: 203-388-3414; Sis. 
Eng: C. Gill 

BRboKS INSTR. DIV., Emerson Elec.Co., Halfield, Pa., 
19440, Tel: 215-368-2000; Sis. Mgr: R. Edsall 

Local Sales Offices & Reps. 
Ariz Scottsdale, Brooks Instr. Div .. Emerson Elec. Co. 

602-947-8073 
Cal Stanton, BrookS InSlr. Div. Emerson Elec. Co. 

213-860-4460 
Def Wilmlrlgton, Brooks Inslr. Div. Emerson Elec. Co. 

215-724-7373 
III We$tchester, Brooks Instr, -piv. Emerson Elec. 

Co. 312-345-2740 
NJ Teaneck, Brooks Inslr. DiY .. Emerson Elec. Co. 

" . 212-753-4628 
Ohio Cleveland, Btooks Instr. Div. Emerson Elec. Co. 

. 216-884-7036 
Pa 
Tex 

Hatfield, Brooks Instr. Div. Emerson Eisc. Co. 
Houston, Brooks Inslr. Div. Emerson Elec. Co. 

713-526-8366 

BROWN ELECTRO-MEAS. CORP., 11060 118th Pl., 
Kirkland, Wash., 98033, Tel: 206-822-8092; S/M: W. 
Pennington ... __ ............................ _ ................. _. Vol 100398 

BUCHANAN ELEC. PRODS., Sub. Amerace Esna, 1085 
Aoral Ave" Union, N,J~ 07083, Tel: 201-289-8200; V.P. 
Mktg: E. Kane ..... , ...... _ .................................... Vol 3-558 
Local Sales Offices & Reps. 
(Terminal Blocks) 
Ala Birmingham, J.E. Heusser 205-836-3896 
Ariz. Scottsdale, N.F. Ross 602-945-7262 
Cal Concord, P.w. Jasin Co. 415.-686-0905 
Cal La Mirada, H. Van Ysseldyk 213-921-7953 
Colo Denver, Paul A. Douden 303-744-1497 
Conn Prospect, P. Yoder 203-758-4221 
Fla Coral Springs, O.C. Puckett Co. 305-974-3722 
Fla Jacksonville, O.C. Puckett Co. 904-733-D505 
Fla Orlando, O.C. Puckett Co. 305-422-7197 
Fla Temple Terrace, O.C. Puckett Co. 813-988-7077 
Haw Honolulu, D. Schwab 800-537-1658 
III Glen Ellyn, Andersen Elec. Sis. 312-469-7805 
III Wheaton, Andersen Elec. Sis. 312-688-5056 
Ind Indianapolis, Ralph A. Wandel 317-845-5833 
Iowa Cedar Rapids, Bertsch Elec. SIs. Co. 

Ky Jeffersontown, A. Pickens Co. 
Ky Louisville, Fultz & Co. 
La Metairie, Strickland 
Md PikesYille, A.D. W~son Assoc. 
Mass Dedham, R. Carll 
Mich Flint, Undor Assoc. 
Mich lansing, Linder 
Mich Southfield, Under 
Mlnn MptS., Lee-Noonan Co. 

·Vol. 4-1973 

319-366-7719 
502-267-8213 
502-897-9605 
504-833·2543 

301-SA-7-1424 
617-326-8686 
313-789-1'275 
517-489-D292 
313-353-4334 
612-920-7851 

Miss' Jackson, Slrickland601-366-8195 
Mo Kirkwood, Martin Elee. 314-966-8659 
Mo. Raytown, Anshart·Barnds Sis. 816-356-3488 
Neb Uncoln, E. Taber & Sons 402-423-4420 
NJ Berkeley HgIs. 201-464-D334 
NM' Albuquerque, T. Deskin 505-242-3581 
NY Buffalo, A.C. Schultz Co. 716-839-1010 
NY Manhasset, G. Gavalakis 516-869-8113 
NC Matthews, C.C. Niedringhau$ 704-847-9288 
OhiO Cincinnati, Goldschmidt Electric sales 

Ohio Cleyeland, V. O'Neill 
Okla Moore, J. Morton & Assocs. 
Ore Portland, M. Gerrard 
Pa Oreland, W. Cusick Elec. Sis. 
Pa Pittsburgh, M.F. Smith & Assocs. 
Tenn Memphis, H. Beard 
Tex Dallas, J.E. Morton 
Tex Houston, Mciver & Siayin Co. 
Utah Salt Lake City, B.E. Blomquist 
Wash Seattle, Tal Agencies, Inc. 
Wisc Milwaukee, Andersen Elec. Sis. 

(Crimping Tools) 
Cal··. Los Angeles, W. Green 
NJ Union, Larry Bourdeau 

BUCHANAN Local Distributors 

513-641-1708 
216-331-4273 
405-794-2157 
503-224-0se4 

215-TU-6-21 00 
412-276-5363 
901-274-1744 
214-341-1414 
713-861-3898 
801-359-7074 
206-624-3355 
414-332-2948 

213-268-1824 
201-289-8200 

Okla Tulsa, Oil capitol Elec., 700 S. Sheridan 
• 918-836-2541 

BUCKBEE-MEARS CO., 245 E. 6th SI., SI. Paul, Minn., 
55101, Jel,612-228-6371; Ady. Mgr: C.M .. Lund 

Local Sales Offices & Reps. 
Cal Los Angeles, Buckbee Mears Co. Sis. Office 

213-889-9962 
Cal San Jose, Buckbee Mears Co. Sis. Office 

• 400-248-2750 
Colo Lakewood, Buckbee Mears Co. Sis. Office 

303-534-7858 
Elk Grove Village, Buckbee Me~s Co. Sis. Office 

312-439-6433 
III 

Ind indianapoliS, Buckbee Mears Co. Sis. Office 
317-255-5501 

NH Nashua, Buckbee Mears Co. Sis. Office 
603-883-0316 

NJ East Windsor, Buckbee Mears Co. Sis. Office 
609-443-3340 

NY Manlius; Buckbee Means Co. Sis. Office 
315-469-7394 

Ohio Sylvania, Buckbee Mears Co. Sis. Office 
419-882-6918 

Pa Huntington Valley, Buckbee Mears Co. SIs. 
Office 215-525-3000 

Tex RiChardson, Buckbee Mears Co. Sis. Office 
214-231-7401 

BUCKEYE STAMPING CO., 555 Marion Rd., Columbus, 
Ohio, 43207, Tel: 614-443-9458; Sis. Mgr: R.E. 
Osborne 

Local Sales Offices & Reps. 
Cal Palo Alto, Engrg. AsSOCS. 415-326-7842 
cal Pasadena, P. Nurches Co. 213-MU-I-8957 
Colo Greeley, G. Moss Elctrns., Inc. 303-353-1452 
Aa SI. Petersburg, Orbe, Inc. 813-894..()687 
III Chicago, W.J. Doyle Co. 312-BR-4-8685 
Mass Belmont, Elctrn. Comps. & Syc. 617-484-8680 
MiCh Lathrup Village, R.C. NordstrOm Co. 

313-444-4417 
Minn Minneapolis, A.J. Warner Co. 612-729-7371 
Mo Kansas City. Production Automation 

NY New York, P. Sattler Assoc. 
Ohio Columbus, Elctrns. Mktg. 
Pa Paoli, T. Griffin Co. 
Tex Houston, Southland Engrg. & Sis. 
Tex Houston, Southland Engrg. & SIS. 
Wash Seattle, Underwood & Underwood 

913-236-6600 
212-CI' 7 -3855 
614-299-4161 
215-647-1550 
713-782-4575 
713-782-4575 
206-243-2133 

BUD RADIO, 4805 E. 355thSt, Willoughby, Ohio, 44094, 
Tat 216-946-3200, TWX: 810.427-2604; Ex. V,P: M. 
Blumberg '"''' ___ ''.''_''''''._'' ___ '_''''''''''' Vol 3"310-313 
Local Sales Offices & Reps. 
Ariz Tempe, Jack Berman Co., Inc. 
Cal Inglewood, Jack Berman Co., Inc. 
Cal San Carlos, David H. Ross Co. 
Colo Denver, Undberg Co. 
Fla Orlando, Cartwright & Bean Co. 

602-966,5440 
213-678-1281 
415·591-4411 
303-758-9033 

Ga Atlanta, Cartwright & Bean Co. 404-237-2273 
III .Chicago, GNB Assocs., Inc. 312-673-4050 
Ind Angola, Southern SIs. Co. 219-685-3691 
Ind Indianapolis, Southem Sis. Co. 317-257-7575 
Iowa Ceder Rapids, Palatine Engrg. Sis. Inc. 

319-465-8071 
Kans Andover, Palatine Engrg. Sis. Inc. 316-683-7512 
Kans . Overland Park, Palatine Engrg. Sis. Inc. 

913·262-5643 
Ky Louisyille, Southern SIs. Co. 502-582-6902 
La Chalmette, Cartwright & Bean Co. 504-279-4598 
Mass Needham, Mullin Technical Sis. Co., inc. 

617-444-4700 



MANUFACTURERS & SALES OFFICES DIRECTORY 

Mich 

Minn 

Mo 
NJ 
NM 
NY 
NY 

SI. Clair Shores, Jack M. Thorpe Co. 
313-779-6363 

Minneapolis, The Clark R. Gibb Co. 
612-377-1200 

SI. Louis, Palatine Engrg. Sis. Inc. 314-426-7055 
Cherry Hill, Trinkle Sales, Inc. 609-667-3500 
Albuquerque, Lindberg Co. 505-345-2489 
Rochester, Marsey Sis .. Inc. 716-442-9700 
Rockville Centre, Willgold Elctrn. Sis. Corp. 

516-764-4022 
NC Charlotte, Cartwright & Bean Co. 
NC Raleigh, Cartwright & Bean Co. 
Ohio Cleveland, Marlow Assocs., Inc. 
Ohio Dayton, Marlow Assocs., Inc. 
Ore Portland, Earl & Brown Co., Inc. 
Tenn Memphis, Cartwright & Bean Co. 
Tex Dallas, Lund & Co. 

704-333-6457 
919-832-7128 
216-381 -4500 
513-426-6270 
503-292-9145 
901 -276-4442 
214-358-4335 
801 -364-6409 
206-284-1121 

Utah Salt Lake City, Lindberg Co. 
Wash Seattle, Earl & Brown Co., Inc. 

BUD Local Distributors 
Ala Birmingham, J.W. Clary Co., 1713 Second Ave. 

S. 205-322-2488 
Cal Garden Grove, Allied Elctrns., 12311 Industry SI. 

213-598-6605 
Cal Goleta, Radio Prods. Sis., 350 S. Kellogg Ave 

805-964-6823 
Cal Los Angeles, Radio Prods. Sis., 1501 S. Hill SI. 

213-748-1271 
Cal MI. View, Elmar Elctrn., 2288 Charleston Rd. 

415-961-3611 
Cal San Diego, Radio Prods. SiS., 7889 Clairemont 

Mesa Blvd. 714-292-5611 
Colo Commerce City, Elmar Electronics Inc., 6777 E. 

50th Ave. 303-287-9611 
Ga Atlanta, Jackson Elctrncs., 1135 Chattahoochee 

Ave. NW 404-355-2223 
III Chicago, Allied Elctrns., 2400 W. Washington 

Blvd. 312-421-2400 
III Palatine, Ohm/Elctrns, 645 Vermont Ave 

312-359-5500 
Ind Ft. Wayne, FI. Wayne Elctrns. Supply, 3606 

Maumee Ave. 219-742-4346 
Ky Louisville, Burks, P.I., 842 S. 7th 502-589-3960 
Mass Boston, De Mambro Elctrns, 1095 

Commonwealth Ave. 617-787-1200 
Mass Cambridge, Wilshire Elctrns.lNew England, 205 

Alewife Brook Pkwy. 617-491-3300 
Mich Muskegon, Western Elctm Supply, 1781 5th SI 

616-722-7628 
Mich Romulus, Pioneer/Michigan, 6337 N. Beverly 

Plaza 313-729-8500 
Minn Duluth, Northwest Radio, 123 E. First SI. 

218-727-1565 
Minn Minneapolis, Elctrn Center Inc., 127 3rd Ave. N. 

612-338-5881 
Mo Kansas City, Burstein Applebee 816-561-5460 
Mo St. Ann, Interstate Ind Elctrn, 10525 SI. Charles 

Rock Rd 314-428-8522 
Mo SI. Louis, Van Sickle Radio Elctrns, Inc, 1915 

Washington Ave 314-MA-I-5000 
Neb Omaha, J-B Distributing Co., 1616 Cass St 

402-341 -5525 
Neb Omaha, Radio Equipment Co., Box 3843, 625 N. 

18th SI. 402-341-7700 
NJ Pennsauken, Recso Eltrns.-Div. of Astex, Airport 

& Central Hwys. 609-662-4000 
NJ Springfield, Federated Elctrns. Div. Federated 

Purchaser, Inc., 155 Rte. 22 201 -376-8900 
NY Binghamton, Wilshire Elctrns., 617 Main SI., 

Westover Plaza 607-797-1236 
NY Buffalo, Genesee Radio & Parts Co .• 2550 

Delaware Ave. 716-873-9661 
NY Buffalo, Radio Equip. Corp., 196 Vulcan St 

716-874-2690 
NY Farmingdale, Harrison Elctnc., 20 Smith St. 

516-293-7990 
NY Lynbrook, Peerless RadiO, 19 Wilbur St. 

516-593-2121 
NY Rochester, Rochester Radio, 140 Main SI. 

716-454-6300 
NY Rochester, Simcona Elctrncs. Corp., 275 Mt. 

Read Blvd. 716-328-3230 
NY White Plains, Westchester Elctrns., 602 

Mamaroneck Ave. 914-949-2400 
Ohio Akron, Akron Elctrn. Supply, 107 S. Arlington St 

216-762-8818 
Ohio Akron, Sun Radio Co., 110 E. Market SI. 

216-HE-4-2171 
Ohio Cleveland, Pioneer Standard Elctrns., Inc., 4800 

E. 131 st SI. 216587-3600 
Ohio Dayton, Pioneer/Dayton, 1900 Troy St. 

513-236-9900 
Ohio Solon, REPCO, 6835 Cochran Rd. 216-248-8900 
Ohio Warren, REM Elctrns. Supply Co., 264 W. Market 

SI. 216-399-2777 
Okla Tulsa, Oil Capitol Elec., 708 S. Sheridan 

918-836-2541 

Ore Portland, Almac/Stroum Elctrns, 8888 SW 
Canyon Rd 503-292-3534 

Pa Pittsburgh, Cameradio Co., 2801 Liberty Ave. 
412-391-7400 

Tenn Chattanooga, Curle Elctrns., 1813-S. Market 
Tenn Nashville, Electra Distributing, 1914 W. End Ave. 

615-329-3971 
Tex Ft. Worth, Allied Elctrns., 401 E. 8th SI. 

817-336-5401 
Tex Ft. Worth, Swieco, Inc., Box 670, 1518 E. 

Lancaster St 817-335-6521 
Tex Houston, Harrison Equip. Co. Inc., 1616 

MCGowen St. 713-224-9131 
Utah Salt Lake City, Standard Supply Co., 225 E. 6th 

So. 801-355-2971 
Va Norfolk, Priest Elctrn., 6431 Tidewater Dr. 

703-855-2021 
Va Roanoke, Peoples Radio & Tv Supply Co., 1015 

Moorman Rd 
Wash Seattle, Almac/Stroum Elctrns, 5811 Sixth Ave 

S. 206-763-2300 
Wash Seattle, Liberty Elctrns., 5303 2nd Ave. S. 

206-763-8200 
Wisc Madison, Satterfield Elctrn., 1900 S.Park St. 

608-257-4801 
Wisc Milwaukee, Electronic Expeditors, Inc., 6045 N. 

Green Bay Ave. 414-228-8100 
Wisc Milwaukee, Marsh Elctms., 6047 W. Beloit Rd. 

414-545-6500 
For Local Source Dala Call TolI·Free 800-645-9200 
(In N.Y_ Stale Call 516-294-0990 Collect) 
BUDD CO., Polychem Div., Front & Ford Sts., Bridgeport, 

Pa .. 19405, Tel: 215-275-0800; Sis. Mgr: J.N. Quinn 
BUDWIG MFG. CO., P.O. Box 97, Ramona, Calif., 92065, 

Tel: 714-789-0900; Sis. Mgr: E. Hoss 

BULOVA WATCH co., FREQ. CONTROL PRODS., 
Elctms. Dlv., 61-20 Woodside Ave., WoodSide, N.Y., 
11317, Tet 212-335-6000, TWX: 71()O582-2637; Sis. Mgr: 
W.J. Carnes •••••••••• _ •••• _._ •• _._ ••• _ ... _._. Voll!e392-395,554,681 

Local Sales Offices & Reps. 
Ariz Scottsdale, Carter Assoc. 602-947-4355 
Cal Menlo Park, Straube 415-323-2476 
Cal Van Nuys, Cardinal Assoc. 213-787-5511 
Colo Boulder, Straube Assocs-Mountain States, Inc. 

303-443-8600 
Conn Suffield, T. P. Dunn Co. 203-688-0446 
Fla Orlando, Perrott Assocs. 305-275-1132 
III Chicago, Techrep 3t2-761-0548 
Iowa Cedar Rapids, J. R. Sis. Engrg. 3t9-377-8211 
Kans Prairie Village, Engineering Svcs. 9t 3-649-4000 
Md Baltimore, Callas Elctms., Inc. 301-744-7711 
Mass Bedford, Deco Sis. 617-275-1860 
Minn Mpls., Torkelson ASSOciates, Inc. 612-92()O1046 
Mo St. Louis, Engineering Svcs. 314-726-2233 
NY New York, E. Glass Assoc. 212-586-8440 
NY Rochester, H.C. Johnson Agencies, Inc. 

Ohio Akron, Augnat Assoc. 
Pa Philadelphia, Eastem Comps., Inc. 
Tex Dallas, United Comps. 
Wash Seattle, J.J. Backer Co. 
Exp: N.Y., C. Tennant 
For: Can., Quebec, Electrodesign 

716-482-3000 
216-725-6087 
215-927-6262 
214-324-1448 
206-285-1300 
212-889-8530 
514-363-5120 

BULOVA WATCH CO., SERVO PRODS. ELCTRNS. DIV_, 
61·20 Woodside Ave., Woodside, N.Y., 11317, Tel: 
212-335-6000, TWX: 71 ()O582-2637; Sis. Mgr: E. Cohen 

Vol~,985 

Local Sales Offices & Reps. 
Cal Palo Alto, A Barauck Co. 415-327-7711 
Cal Van Nuys, Cardinal Assocs. 213-787-5511 
Conn Guilford, R. Whitehead Jr. 203-453-3762 
III Chicago, Techrep 312-761-0548 
Kans Prairie Village, Engineering Svcs. 913-649-4000 
Md Baltimore, Callas Elctrns. 301 -744-7711. 
Minn Minneapolis, Torkelson Assocs. 612-920-1046 
Mo St. Louis, Engineering Svcs. 314-726-2233 
NY Mamaroneck, Cane Techn. Sis. 914-698-4411 
NY Syracuse, Rep. Tech. 315-437-2845 
Pa Phila., Sencor 215-342-0223 
Tex Dallas, Blackburn 214-351-9991 
Exp: N.Y. City, N.Y., C. Tennant, Sons 212-889-8530 
For: Can., Quebec, Electrodesign 514-363-5120 

BULOVA WATCH CO., Sys. & Instrs. Div., Green Acres 
Rd .. W., Valley Stream, N.Y.. 11582, Tel: 
516-561 -2600, TWX: 510-225-8409; Mgr: S.B. 
Schulman 

BULOVA WATCH CO., Timer Lab., Bulova Pk., Flushing, 
N.Y., 11370, Tel: 212-DE-5-6ooo, TWX: 212-672-0344; 
Sis. Mgr: A. Craig 

BUNKER-RAMO CORP., Elctm. Sys. Div., 31717 La 
Tienda Dr., Westlake Village, Cal, 91361, Tel: 
213-889-2211, TWX: 910-494-1234; V.P. Mktg: F.J. 
Cunningham 
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BUNTING, BRASS & BRONZE CO., Sub. N L Indus., Inc., 
715 Spencer St., Toledo, Ohio, 43609, Tel: 
419-382-3451; Sis. Mgr: R.A. Peterson; Asst. Sis. Mgr: 
J.R. Schultz; Gen. Sis. Mgr: R.H. Brown 

BUNTING MAGNETICS CO., 9245 Cherry SI., Franklin 
Park, III., 60131, Tel: 312-455-7050; Sis. Mgr: Dale J. 
Thortsen 

BUREAU ENGRAVING,INC., Ind'l. Div., 219 N. Second SI., 
Minneapolis, Minn., 55401, Tel: 612-339-6001, TWX: 
910-576-2733; Sis. Mgr: J. Patterson 

BURGESS BATTERY, See Gould Inc. Burgess Div. 
BURGESS SWITCH CO., 777 Warden Ave., Scarborough, 

Ont., Can., Tel: 416-751-8280; Sis. Mgr: R.A.S. Dick 
BURLING INSTR, CO., 21 River Rd., Box 298, Chatham, 

N.J., 07928, Tel: 201-635-9481; Sis. Mgr: A.F. 
Barrowclough 

BURLINGTON OPERS. DIV., Electronized Chams. Corp., 
S. Bedford SI., Burlington, Mass., 01803, Tel: 
617-272-2850, TWX: 710-332-0502; Sis. Mgr: C.A, 
Brown Jr. 

BURNDY CORP., Richards Ave., Norwalk, Conn., 06856, 
Teb 203-838-4444, TWX: 710-468-2546; Mktg. Mgr: J. 
Bradley . 

BURNDY Local Distributors 
Ariz Phoenix, Moltronics, Inc., 2746 W. Palm LA. 

602-272-7951 
Cal Los Angeles, Kierulff Airline Supply-L.A., 5668 

Jillson St. 213-724-6600 
Cal Los Angeles, WESCO Elctms.-L.A., 5650 Jillson 

SI. 213-685-9525 
Cal Palo Alto, WESCO Elctns.-Palo Alto, 3973 E. 

Bayshore Rd. 415-968-3475 
Cal San Diego, Kierulff-San Diego, 8797 Balboa Ave. 

714-278-2112 
Colo Denver, Kierulff-Denver, 10890 E. 47th Ave. 

303-343-7090 
Conn Hamden, Arrow Elctmcs., 295 Treadwell SI. 

203-248-3801 
Conn North Haven, Cramer/Conn., 35 Dodge Ave. 

203-239-5641 
Fla Hollywood, Cramer/Ew Hollywood, 4035 North 

29th Avenue 305-923-8181 
III Rosemont, Kierulff - Chicago, 9340 William St. 

312-676-8560 
Md Baltimore, Arrow Elctrns., 5207 E. Drive 

301-247-5200 
Md Baltimore, Cramer/Baltimore, 922-24 Patapsco 

Avenue 301-354-0100 
Mass Burlington, Arrow Elctrns., 15 A Street 

617-273-0100 
Mo St. Ann, Interstate Ind Elctm, 10525 St. Charles 

Rock Rd 314-428-8522 
NJ Moorestown, Arrow Elctrns., Pleasant Valley Rd. 

609-235-1900 
NJ Rutherford, Kierulff-N.J., 5 Industrial Dr. 

201 -935-2120 
NJ Saddlebrook, Arrow Elctms. Inc .. 285 Midland 

Ave. 201 -797-5600 
NY Endwell, Cramer/Binghamtom, 3220 Watson 

Blvd. 807-754-6661 
NY Farmingdale, Arrow Elctms., Inc., 900 Broad 

Hollow Rd., Rte. 110 516-694-6800 
NY Hicksville, Kierulff Airline Supply-N.Y., 12 Midland 

Ave. 516-822-4650 
NY Hicksville, Kierulff - Hicksville, 49 Bethpage Rd. 

516-433-5530 
Ohio Cleveland, Arrow Elctrns., 23945 Merchantile Rd. 

216-464-2000 
Ohio Dayton, Arrow Elctms., 3100 Plainfield Rd. 

513-253-9176 
Ohio Dayton, Kierulff - Dayton, 2030 Drill Ave. 

. 513-278-9411 
Wash Seattle, Kierulff - Seattle, 5940 6th Ave. S. 

206-763-1550 
BURNS ENGRG., INC., 5301 Edina Industrial Blvd., 

Minneapolis, Minn., 55435, Tel: 612-835-7244; Pres: 
J.D. Burns; Ch. Elec. Engr: K. Gladen 

--- Advertisement ---
Platinum, Nickel & special RTD's, In
terchangeability O.loP or 0, I % of tem
perature (Precision Series) or 3/4"F or 
1/2% of temperature (Relia Bulb Se
ries). Also 1I4°P Interchangeability 
over any span of 7SoP or less. 
Thermocouples and specia1ized.elec
tronics. STOCK DELIVERY ON 
SEVERAL MODELS 

BURR-BROWN RESCH. CORP_, Int'!. A1rportlnd'L Pic., 
Tucson, Ariz., 85706, Tel: 602-29401431, TWX:. 
910-952-1111; SIs. Mgr: D. Haynes; V.P. SIs: T_ Fern 

Vol lea28,329; Vol ~51O 
Local Sales Offices & Reps. 
Ala Huntsville, BCS Assocs. 205-881-6220 
Ala Mobile, BCS AssoCs. 205-342-9670 
Cal Palo Alto, Electronic Mktg. Specialists 

415-326-1710 
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Cal San Diego, Electronic Mktg. Specialists Tex HOuston, Hamilton/Avnet Elctrns., 1216 W. Clay Tex Dallas, E. B. Robertson, Inc. 214-942·2716 
714·273·3773 Utah Salt Lake City, Hamiltonl Avnel Elctms. Tex Houston, E. B. Robertson, Inc. 713·785-6800 

Cal Van Nuys, Electronic Mktg. Specialists 801·262·8451 Va McLean, Carwithen Assoc. 703·821-3131 
213·787·9050 Wash Seattle, Hamiltonl Avnet Elctrncs., 2320 61h Ave. Wash Bellevue, H. Paulman Sis. 206·827-2421 

Conn East Hartford, Measurement Equip. Co. 206-624-5930 For: Can., Burlington, White Radio Ltd. 416-632·1845 
203·528-6192 For: Can., Montreal, Hamiltonl Avnet Elctrns. For: Can., Montreal, White RadiO Ltd. 514.482-8091 

Fla Ft. Lauderdale, BCS Assocs. 305·735-7641 514-735·6393 
BUSSMANN MFG. DIY., McGraw·Edlson Co., University Fla Orlando, BCS Assoes. 305-896·4881 For: Can .. , Ottawa, Ont., Hamilton/ Avnet Elctrncs., 

Ga Atlanta, BCS AssOcs. 404-874·9925 880 Lady Ellen PI. at Jefferson, St. Louis, Mo., 63107, Te~ 314-GA-I-174O; 

III Addison, Burr·Brown Research Corp. For: Can., Toronto, Ont., Hamilton/Avnet Elctrns. SIs. Mgt: N. Schmitz .............................. Yol ~10Q6.1011 

312-832-6520 416-789-1838 Local Sales Offices & Reps. 

Md Silver Spring; OED Elctrns. Inc. 301·588-8134 Ala Alabaster 205-328·9623 

Mass Wakefield, Measurement Equip. Co. BURROUGHS CORP., OEM Sales, 460 Sierra Madre Cal Los Angeles 213-263-7105 

617·245-4870 VUla, Pasadena, Cal., 91109, Tel: 213-351-6551; Sis. Mgr: Cal San Francisco 415·282-8220 

Mich Farmington, Sheridan Assocs. Inc. 313-477-3800 E.L. Lyons ... _ ...................................................... Vol l-a30 Colo Denver 303-322-2189 

Minn Minneapolis, ECR Inc. 612·927·4547 Local Sales Offices & Reps. Conn Cheshire 203-624·2440 

Mo Florissant, Sheridan Assocs. Inc. 314·837·5200 Ala HuntsvHle 205-539·4433 Fla Clearwater 813-531-5112 
Ariz Phoenix 602-AL ·4·5566 Ga Chamblee 404·457-1356 

NJ Camden, OED Elctrns. Inc. 215-925-8711 
Ark Little Rock 501 ·FR-2·4 121 Haw Honolulu, Dougherty Enterprises 531-7548 

NY Cicero, Advanced Comps. Corp. 315-699-2671 
NY Clinton, Advanced Comps. Corp. 315-853-6438 Cal los Angeles 213-483·4520 III Northlake 3 I 2·562·3370 

NY Endicott, Advanced Comps. Corp. 607-785-3191 Cal San Diego 714-BE-9-9496 Ind carmel 317·637-9606 
Cal San Francisco 415-UN-3-4062 Iowa Davenport 319-355-6400 

NY Mt. Vemon, OED Elctms. Inc. 914-664-0080 
Colo Denver 303·MA-3-3284 Kans Overland Pk. 816·EM-3-3700 

NY Scottsville, Advanced Comps. Corp. 
Conn Hartford 203·AD·3·9871 Ky louisville 502·45 I -7652 

716-889-1429 Del Wilmington 302-PO·4-7200 La New Orleans 504-488·5333 
NC Greensboro, BCS Assocs. Inc. 919·273-1918 
Ohio Cincinnati, Sheridan Assocs. Inc. 513·761-5432 

DC WaShington 202·298-6060 Md Baltimore 301-CH·3-1717 
Fla Jacksonville 305·EX-8-1551 Mass Winchester 617-HA-6·2122 

Ohio Cleveland, Sheridan Assocs. Inc. 216·524·8120 Fla Orlando 305-GA·2·0785 Mich Southfield 313·961·9704 
Ohio Dayton, Sheridan Assocs. Inc. 513-277-8911 Ga Atlanta 404-673-5531 Minn Minneapolis 612-561-4841 
Okla Tulsa, Norvell Assocs. Inc. 918·663-1247 Haw Honolulu 808·99-4171 Mo St. Louis 314-421-1740 
Pa Monroeville, Sheridan Assoes. Inc. 412-373·1070 Idaho Boise 208·342-6533 Neb Bellevue 402·314-9224 
Tex Dallas, Norvell Assocs. Inc. 214-350-6771 III Chicago 217-WA·2-7600 NJ Newark 201-484·3500 
Tex Houston, Norvell Assocs. Inc. 713·774·2568 III Springfield 217-528-3455 NY Fairport 716·377·7591 
Wash Seattle, Hayes Tech. 206-763·2210 Ind Indianapolis 317 -ME-5-8682 NY Syracuse 315-422-1929 

BURROUGHS CORP., Elctrn. Comps. Div., Box 1226, Iowa Cedar Rapids 319·364·7171 NC Greensboro 919·299-3348 
Plainfield, N.J., 07061, Tel: 201-757·3400, TWX: Iowa Sioux City 712-258-7552 OhiO Cincinnati 513-241-1740 
710·997·9539; Adv. Mgr: E. Lord Kans Wichita 913·MU-2-6536 Ohio Grove City 614-237-9810 

Local Sales Offices & Reps. Ky Lexington 606-277-2309 Ohio Strongsville 216-561-4875 
Cal Palo Alto, Burroughs Corp. 415·321-5363 La Baton Rouge 504-01·2·4791 OhiO Toledo 419-241-114.1 
Cal Santa Ana, Burroughs Corp. 714-835·7335 Me Portland 207·SP-3·8119 Okla Oklahoma City 405-SK·!-4996 
Fla FI. Lauderdale, Reynolds & Assocs., Inc. Md Baltimore 301· TU·9-9665 Okla Tulsa 918·RI·2·5914 

305·581·6611 Mass Lexington 617-862·9821 Ore Lake Oswego 503·234·0281 
III Palatine, Burroughs Corp. 312·359-6330 Mich Detroit 313-875·2260 Pa Pittsburgh 412-371-3956 
Ind Fort Wayne, R.O. Whrtesell & Assoc .. Inc. Mich lansing 517·IV·5·9401 Pa Radnor 215-KI·6·0644 

219-432-5591 Minn Minneapolis 218·FE-9·7891 Pa St. Davids 215-KI-6-0644 
Ind Indianapolis, R.O. Whitesell & Assoc., Inc. Miss Jackson 601·Fl·2-0835 Pa Wexford 412-WE-5-1695 

317·359·9283 Mo Kansas City 816-VI·2·0610 Tenn Memphis 901·397-2306 
Ind Kokomo, R.O. Whitesell & Assocs., Inc. Mo SI. Louis 314·652-0750 Tex Dallas 214·FL·7-8357 

317-453·6868 Neb Omaha 402·556-0700 Tex Houston 713·526·3101 
Ky Louisville, R.O. Whitesell & Assoc., Inc. NH Manchester 603·NA-7·7686 Utah Salt lake City 801·278-9759 

502-893·7303 NJ Bloomfield 609-PI-8-2200 Va Hayes 703-642-5550 
Mass Brockton, Burroughs Corp. 617·364-3220 NJ Paterson 609-AR·4·2866 Wash Seattle 206-RO-3·1350 
Minn ·St. Paul, Burroughs Corp. 612-227·8515 NJ Trenton 609·L Y ·9·4588 Wisc Milwaukee 414-964-3185 
NJ Plainfield, Burroughs Corp. 201-757-3400 NM Albuquerque 505·247-1594 BUSSMANN Local Distributors 
NY Henrietta, Burroughs Corp. 716·544-8582 NY Buffalo 716-877·4774 Ala Birmingham, J,W. Clary Co., 1713 Second Ave. 
Ohio Cincinnati. R.O. Whitesell & Assoes., Inc. NY New York 212·972·3000 S. 205·322·2488 

513-521·2290 NY Syracuse 315·HA·2·7283 Ariz Tucson, Inland Elctrn Supply Co., Inc, Box 4010, 
Ohio Columbus, R.O. Whitesell & Assoc. NY W. Hempstead 516-IV-3·6625 715 E. Broadway 

614·888-9396 NC Raleigh 919·TE·2-0317 Cal Mt. View, Abacus Elctrns. Co., Inc., 1065 Terra 
Ohio Dayton, R.O. Whitesell & Assoc .. Inc. NO Fargo 701·AD-2-7135 Bella Ave. 415-961-1500 

513-298·9546 Ohio Cincinatti 513-242·3790 cal Mt. View, Elmar Elotrn., 2288 Charleston Rd. 
Ohio Lakewood, R.O. Whitesell & Assoc., Inc. Ohio Cleveland 216-391·9500 415-961-3611 

216·228-7525 Ohio Columbus 614·224·7248 Cal San Diego, Shanks and Wright Inc .. 2045 Kettner 
Pa Pittsburgh, R.O. Whitesell & Assoc., Inc. Okla Oklahoma City 405·843-9437 Blvd. 714·239-0176 

412·242·0100 Okla Tulsa 91S·LU-7·513S Cal San Diego, Western RadiO, 1415 India St. 
Pa Valley Forge, Burroughs Corp. 215-666-5599 Ore Portland 503·CA-6·7901 714-235-6571 
Tex Dallas, Burroughs Corp. 214·748·9863 Pa Philadelphia 215-l0·8·1400 Cal San Jose, Ouement Ind'!. Elctrns., 1000 S. 
Va McLean, Burroughs Corp. 703-893-2950 Pa Pittsburgh 4 12-343·3622 Bascom Ave. 

BURROUGHS ELCTRN. COMPS. Local Distributors RI E. Providence 401·GE·4-1811 Colo Denver, Burstein·Apl/leboo 303·244-3336 
Ariz Phoenix, HamiltOn/Avnet Elctrnes., 1739 N. 28th SC Columbia 803-252-9387 Conn Fairfield, Utronic Inc:, 273 linwood Ave. 

Ave. 602-269·1391 Tenn Knoxville 615-524·1831 203-255-4521 
Cal Hollywood, Hamiltonl Avnet Elctrnc$. Tenn Nashville 615-255-7765 III Chicago, Burstein·Applebee 312-763-4848 

305-925-5401 Tex Dallas 214·RI-8·9863 III Chicago, Elctrn. Distr. Co., Inc., 4900 N. Elston 
Cal Mt. View, Hamilton/Avnet Corp., 340 Middlefield Tex Houston 713-666·2411 Ave. 

Rd. 415-961·7000 Utah Salt Lake City 801 ·DA·8-8947 III Palatine, Ohm/Elctrns, 645 Vermont Ave 
Cal San Diego, Hamiltonl Avnet Corp., 5569 Kearny Vt Burlington 802-864·686 I 312·359-5500 

Villa Rd. 714-279-1550,279-2421 Va Roanoke 703-01-3-1537 Ind Ft. Wayne, Ft. Wayne Elctrns. Supply, 3606 
Colo Denver, Hamilton/Avnet Electronies Wash Seattle 206·MA-3-1780 Maumee Ave. 219-742-4346 

303-5:;14-1212 WVa Wheeling 304-CE-2-0690 Ind South Bend, Radio Distr Co Inc, 1212 High St 
Ga Atlanta, Hamlltonl Avnet Elctrnes., 6700 1-85 Wise Milwaukee 414-UP·3-8600 219-287·2911 

Access Rd. 404·448-0800 BUSSCO ENGRG., 119 Standard St., EI Segundo, Cal., Iowa Cedar Rapids, Iowa RadiO Supply Co. Inc, 719 
III Schiller Park. Hamilton·Avnet Elctrs., 3900 N. 90245, Tel: 213-322-6560, TWX: 910-348·6295; Sis. Center Point Rd. NE; 319·364-6154 

25th Ave. Mgr: R. Farm Kans Kansas City, Burstein·Applebee 816-561-5460 
Kans Prairie Village, Hamllton/Avnet Elctrncs., 3500 W. Local Sales Offices & Reps. Ky Louisville, Burks, P.t., 842 S. 7th 502-589-3960 

75th St. 913-362-3250 Cal San Carlos, lodan, Inc. 415-592-4600 la Shreveport, Interstate Elec. Co., 1419 Culpepper, 
Md Hanover, Hamiltonl Avnet Elctrns. 301-796-5000 Cal San Diego, AAA Sis. 714·565-0122 Box 1094 318-423-6131 
Mich livonia, Hamiltonl Avnet Elctms. 313-522-4700 COlo Denver, Todd Assoc., Inc. 303-744.2313 Md Baltimore, Radio Elec. Service Co., 1026 
Minn Minneapolis, Hamiltonl Avnet Elctrns. Conn North Haven, Forsberg Sis. 203·239·5111 Cromwell Bridge Rd. 301·823-0070 

612-854·8400 Fla Eau Gallie, J. J. Smith & Assoc. 305·254-4206 Mass Cambridge, Wilshire Elctrns.lNew Ehgland, 205 
Mo Hazelwood, Hamiltonl Avnet Electronics III Oak Park, M. Reith 312-383·5728 Alewife Brook Pkwy. 617-491-3300 

314-731-1144 Mass Brockton, Forsberg Sis. 617·522·6300 Mass Woburn, Abbott Elctm., 902 Main St. 
NJ Cedar Grove, Hamiltonl Avnet Elctrns. Mich Grand Rapids, R. P. Urban & Assoc. 617-935-2040 

201·239·0800 616·245-0511 Mich Romulus, Pioneer/Michigan, 6337 N. Beverly 
NJ Cherry Hill, Hamilton/ Avnet Elctrns. Minn SI. Paul, Countryman & Assoc. 612·645·9151 Plaza 313-729-8500 

609-662-9337 NJ Somerville, Jolt Elctrn. Sis. 201·526-1857 Minn Duluth, Northwest Radio, 123 E. First SI. 
NY Syracuse, Hamilton/Avnet Elctrns. 315-437-2642 NY Hyde Park, R. P. Kennedy Co. 914-229-2269 218-727-1565 
NY Westbury, Hamilton·Avnet Electrns .. 70 State St. NY Rochester, R. P. Kennedy Co. 716·271·6322 Minn ~jnneapolis, Etc!rn Center Inc., 127 Srd Ave. N. 
Tex Dallas, Hamilton/ Avnet Elctrns., 2403 Farrington Pa LaFayette Hill, M.e.D. Assoc. 215-828-0560 612-338-5881 
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Mo Kansas City,Burstein Applebee 816-561-5460 
Mo SI. Ann, Interstate Ind Elctrn, 10525 SI. Charles 

Rock Rd 314-428-8522 
Mo SI. Louis, Van Sickle Radio Elctrns, Inc, 1915 

Washington Ave 314-MA-1-5000 
Neb Lincoln, Burstein Applebee 402-434-0678 
Neb Omaha, Radio Equipment Co., Box 3843, 625 N. 

18th 51. 402-341-7700 
NJ Pennsauken, Recso Eltrns.-Div. of Astex, Airport 

& Central Hwys. 609-662-4000 
NJ Springfield, Federated Elctrns. Oiv. Federated 

Purchaser, .Inc., 155 Rte. 22 201-376-8900 
NY Binghamton, Wilshire Elctrns., 617 Main St .. 

Westover Plaza 607-797-1236 
NY Buffalo, Genesee Radio & Parts Co., 2550 

Delaware Ave. 716-873-9661 
NY Elmsford, Melville Radio, 1 Nepperham Ave. 

914-592-7100 
NY Farmingdale, Harrison Elctnc., 20 Smith 51. 

5 t 6-293-7990 
NY Lynbrook, Peerless. Radio, 19 Wilbur 51. 

516-593-2121 
NY New York, Midway Ind'l. Elec., 38 E 29th St. 

212-889-0370 
NY Rochester, Rochester RadiO, 140 Main St. 

716-454-6300 
NY . Rochester, Simcona Elctrncs. Corp., 275 MI. 

Read Blvd. 716-328-3230 
Ohio Akron, Akron Elctrn. Supply, 107 S. Arlington St 

216-762-8818 
Ohio Akron, Sun Radio Co., 110 E. Market 51. 

216-HE-4-2171 
Ohio Cincinnati, United Radio Co., Summit & Reinhold 

Dr. 800-582-7080 
Ohio Cleveland, Farr Elctrns, 5403 Prospect Ave. 

216-881-7403 
Ohio Cleveland, Pioneer Standard Elctrns., Inc., 4800 

E. 131st St. 216587-3600 
Ol'lio Dayton, Pioneer/Dayton, 1900 Troy SI. 

513-236-9900 
Ohio Solon, REPCO, 6835 Cochran Rd. 216-248-8900 
Ohio Warren, REM Elctrns. Supply Co., 264 W. Market 

SI. 216-399-2777 
Ore Portland, Almac/Stroum Elctrns, 8888 SW 

Canyon Rd 503-292-3534 
Pa Altoona, Allegheny Elctrns, Inc, 800 Chestnut Ave 
Pa Erie, Mace Elctrn., 2631 W. 8th 51. 814-838-3544 
Pa Philadelphia, Simco Inc., 3907-11 N. Broad 51. 

215-BA-9-188Q 
Pa Reading, Barbey Elctrn., 333 N. 4th 51. 
Tenn Chattanooga, Curle Elctrns., 1813-5. Market 
Tenn Nashville, Electra Distribubng, 1914 W. End Ave. 

615-329-3971 
Va Norfolk, Priest Elctrn., 6431 Tidewater Dr. 

703-855-2021 
Wash Seattle, Almac/Stroum Elctrns, 5811 Sixth Ave 

S. 206-763-2300 
Wash Seattle, Liberty Elctrns., 5303 2nd Ave. S. 

206-763-8200 
Wisc Milwaukee, Marsh Elctrns., 6047 W. Beloit Rd. 

414-545-6500 

C & A PRODUCTS, INC-, 37-12 58th Street, WoodSide, 
N. V., 113n, Tel: 212-n!l-4303; Pres: W. Erbs; V.P: R. 
Bogin .......... _ ..... _ ............. _ .......... __ ................ _ ........ Vol 1ea31 
C-COR ELCTRNS., D., 60 Decibel Rd .. State College, Pa., 

16801, Tel: 814-238-2461, TWX: 510-691-1933; Pres: 
J.R. Palmer; Sis. Support: G. Rachau; Ind. Prod. Dev: 
G. Cummings 

Local Sales Offices & Reps. 
Cal Canoga Park, C-COR Elctrns., Western 

213-887-0754 
Cal Los Altos, Astroel, Inc. 415-948-3636 
Cal No. Hollywood, Crown Elctrns. 213-877-3550 
DC Wash., Eastern Instr. 301-839-3800 
Fla Orlando; Gra-Mar, Inc. 305-841-2330 
Ga Atlanta, C-Cor Elctrns Southeast 404-233-1748 
Ga Atlanta, P. J. Nahser Co., Inc. 404-993-2726 
III Chicago, Comms. Engrs. 312-761-0548 
Ind Franklin, Comm. Engrs. 317-783-7143 
Ind FI. Wayne, Comms. Engrs. 219-743-9866 
Mass Needham, Addelco Corp. 617-444-4754 
NY Great Neck, Eastern Instr. 516-466-9505 
NY Syracuse, T esco Assocs. 315-463-4566 
NC Burlington, P. Nahser Co., Inc. 919-226-8053 
Ohio Dayton, Comms. Engrs. 513-434-6871 
Pa Phila., Eastern Instr. 215-927-7777 
Va Richmond, Eastern Instr .. Inc. 703-644-6622 
Wash Seattle, R. S. Drake 206-763-2755 
Exp: NY, N.Y., S. Ginsbury 212-689-5212 
For: Can, Downsview,Ont., Componetics, Ltd. 

416-636-3673 
For: Can, Montreal, Que., Componetics, Ltd. 

514-342-4112 
For: Can., Ottawa, Componetics 613-733-3781 

C & K COMPONENTS, 103 Morse St., Watertown, 
Mass., 02172, Tel: 617-926-0800, TWX: 710-327-0460; 
S/M: S. Trocki; Sales: M. Kincaid; Sales: J. Martinec 

Local Sales Offices & Reps. 
Cal Los Altos, Ewing-Foley, Inc. 
Cal Los Angeles, Universal Camp. 
Colo Arvada, Arrowhead Sis. Corp. 
Conn Madison, A & M Elctrn. Reps. 
Fla Maitland, Beacon Mfg. 

VOl ze1013-1021 

Fla Palmbeach Gardens, Beacon Mfg. 

415-941-4525 
213-474-1537 
303-423-5556 
203-245-1031 
305-647-3498 
305-622-2770 
404-351-3654 
312-763-1570 
301-933-1623 
617-444-8170 
612-925-4422 
816-471-1355 
816-471-1355 

Ga Atlanta, Beacon Mfg. Rep. 
III Chicago, Ellinger Sis. 
Md Wheaton, Quality Compo 
Mass Needham, A & M Elctrn. Reps. 
Minn Hopkins, Beta Engrg. 
Mo Kansas City, K & M Sales 
Mo St. Louis, K & M Sales 

Ann Arbor, R.C. Nordstrom 
NJ Cherry Hill, Quality Compo 
NY Elbridge, L-Tron Corp. 
NY Latham, L-TRON Corp. 

609-428-6266 

NY Mt. Vernon, D. Sonkin 914-666-9809 
NY Rochester, L-Tron Corp. 716-436-4410 
Ohio CinCinnati, F. E Kahsar Sis. 513-471-9011 
Tex Richardson, R. F. Kimball Co. 214-231-3447 
Utah Salt Lake City, Arrowhead 801-298-2751 
Wash Seattle, J. B. Jolly Co. 206-938-4166 
For: Can., Dorval 760 Quebec, Avotronics Ltd. 

416-449-1847 
C & K Local Distributors 
Cal Menlo Park, Bell Inds., Elctrn Distr. Div., 1070 

Obrien Dr 415-323-9431 
Conn Fairfield, Utronic Inc., 273 Linwood Ave. 

203-255-4521 
Fla Orlando, Hall-Mark Elctm., 7233 Lake Ellenor Dr. 

305-855-4020 
III Chicago, Elctrn. Distr. Co .. Inc., 4900 N. Elston 

Ave. 
Ind FI. Wayne, Ft. Wayne Elctrns. Supply, 3606 

Maumee Ave. 219-742-4346 
Neb Lincoln, Scott Elctrn Supply Corp., 4040 Adams 

St 403-434-8308 
NY Lynbrook, Peerless RadiO, 19 Wilbur SI. 

516-593-2121 
NY Rochester, Simcona Elctrncs. Corp., 275 Mt. 

Read Blvd. 716-328-3230 
Ohio Akron, Akron Elctrn. Supply, 107 S. Arlington St 

216-762-8818 
Ohio Akron, Sun Radio Co., 110 E. Market St. 

216-HE-4-2171 
Okla Tul~a, Hall-Mark Elctrn., 4846 S. 83rd Ave. 

918-835-8458 
Pa Trevose, Hall-Mark Elctrns., Box 125 

215-355-7300 
Tex Dallas, Hall,Mark Elcton Corp., 9333 Forest La. 

214-231-5101 
Tex Houston, Hall-Mark Elctrn., Box 36739 

713-781-6100 
Wisc Madison, Satterfield Elctrn., 1900 S.Park SI. 

608-257-4801 
For Local Source Data Call Toll-Free 800-646-9200 
(In N.V. Stete call 516-294-0990 Collact) 
CABLE SYS. & ASSEMBLY CO., INC., 210 Broadway, 

Everett, Mass., 02149, Tel: 617-387-7550; Sis. Mgr: 
EF. Vecchia 

---. Advertisement ---
Special Multi-Conductor Cable, RFI
EMI Shielding, Braided Cables & Har
nesses, Inter Connecting Cables, 
Flexible & Semi Rigid R.F. Assem
blies, Wire Cutting, Stripping and 
Marking, Molding & Potting, Custom 
Wire & Cable Processing 

CABLEMASTER DIV., Accurate Elctrns. Corp., 7350 Atoll 
St., No. Hollywood, Cal., 91605, Tel: 213-875-0500 

Local Sales Offices & Reps. 
Cal San Jose, White & Co. 408-292-8229 
Fla Orlando, R. Attaway Co. 305-424-9983 
Md Lutherville-Timonium, Naudain Assocs. 

301 '252-5378 
Mich Detroit, Electro Enterprises, Inc. 313-886-2280 
NJ Ridgewood, Hansen Assocs. 201-652-7055 
NC Winston-Salem, Radco Co. 919-722-9671 
Ohio Cleveland, Electro Enterprises, Inc. 216-261-7670 
Ohio Dayton, Electro Enterprises, Inc. 513-426-6071 
Pa Phildelphia, Naudain Assocs. 215-564-3194 
Pa Pittsburgh, Electro Enterprises, Inc. 412-371-8497 
Tex Houston, Brice Co. 713-526-3197 
Va Lynchburg, Naudain Assocs. 703-846-8044 
Wash Seattle, paratech' 206-783-3900 
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CADILA 

CABTRON SVs., INC. 200 Aneta Dr_, Northbrook, tn., 
60062, Tel: 312-498-6090; Sl8. Mgr: D.V_ Fury 

VoI3ea14 
Local Sales Offices & Reps. 
Cal Santa Clara, Nova-T ronix 409-243-9530 
Cal Tustin, Spaulding Sis . .co. 714-832-1384 
Colo Golden, F. R. Campbell Assocs. 303-238-4174 
Conn E. Hartlord, Meas. Equip. Co. 203-528-8192 
Fla Miami, S. K. Wallace Assoc. 305-691-1854 
Fla Tampa, S.K. Wallace Assocs. 813-932-3568 
Ga Jonesboro, S.K. Wallace Assoc. 404-471-6297 
\II Hinsdale, Momak Sis. 312-654-4524 
\II Northbrook, Cabtron Sys. 312-498-6090 
Ind Ft. Wayne, Delesa Sis. 219-483-9537 
Md Silver Spring, Ansell Engrg. 301-949-1655 
Mass Wakefield, Meas. Equip. Co. 617-245-4870 
Mich Southfield, Sterling-Lowell 313-352-8881 
Minn SI. Paul, Countryman Assocs. 612-645-9151 
Mo Kansas City, Prod. Automation 913-236-6600 
Mo St. Louis, Prod. Automation 314-426-2331 
NY Roslyn Heights, HOE Assocs. 516-484-4010 
NY Syracuse, Tesco Assocs. 315-463-4566 
NC Greensboro, S.K. Wallace Assoc. 919-292-0487 
NC Kernersville, S. K. Wallace Assoc. 919-993-3993 
Ohio EUClid, Sys. SiS., Inc. 216-731-5050 
Pa Phila" Professional Svc. 215-722-8222 
Pa Pittsburgh, Waggoner-Verhill Assocs. 

412-241-5202 
Tenn MemphiS, S.K. Wallace Assoc. 901-682-2281 
Tex Addison, Dunbar Assocs. 214-239-7151 
Wash Renton, S. Wilson Co. 206-226-0650 

CADDEL-BURNS MFG. CO., INC., 40 E. 2nd St., Mineola, 
N. Y., 11501, Tel: 516-746-2310 

CADDOCK ELCTRN5., 3127 ChIcago Ave., Riverside, 
Cal. 92507, Tel: 714-683-5361, TWX: 910-332-6108; 511-
Mgr: R_ Caddock ... _ .................... _ ... _ .... _ .. Vol .,103-",2 
Local Sales Offices & Reps. 
Ariz Phoenix, Toward Engrg. 
Cal Tarzana, R. Capell 
Mass Bedford, Deco Sales Inc. 
Minn Mpls., F.B. Hill 
Ore Portland, Alrnac-Stroum Elct. 
Tex Houston, Unidyne, Inc. 
Wash Seattle, Alrnac-StroumElct. 
Exp: NY, Schenectady, EMB Elct. 

CADDOCK Local Dlstribulors 

602-955-3193 
213-987-2233 
617-275-1860 
612-941-5270 
503-292-3534 
713-782-0218 
206-763-2300 
518-372-5841 

Ore Porband, Almac/Stroum Elctrns, 8888 SW 
Canyon Rd 503-292-3534 

Tex Houston, Lenart Co., Box 2184 713-225-1465 
Wash Seattle, Almac/Stroum Elctrns, 5811 Sixth Ave 

S. 206-763-2300 
CADILAC PLASnCS & CHEMS., Dayco Co., Box 810, 

Detroit, Mich., 48232, Tel: 313-869-9500 
Local Sales Offices & Reps. 
Ala Mobile, Cadillac Plastic & Chemical Co. 

Ariz Phoenix, CPC 
Cal Anaheim, CPC 
Cal North Hollywood, CPC 
Cal South San FranCiSCO, CPC 
Conn Hartlord, CPC 
Ga Atlanta, CP.C 
III Chicago, CPC 
Ind Indianapolis, CPC 
Ind South Bend, CPC 
Iowa Davenport, CPC 
Kans Lenexa, CPC 
Ky Louisville, CPC 
La New Orleans, CPC 
Md Balbmore, CPC 
Mass Somerville (Boston), CPC 
Mich DetrOit, CPC 
Mich Flint, CP.C 
Mich Grand Rapids, CPC 
Mich Kalamazoo, CPC 
Minn Minneapolis, CPC 
Mo SI. Louis, CPC 
NJ Linden, CPC 
NJ Pennsauken, CPC 
NY Cheektowaga (Buffalo), CPC 
NY Long Island City, CPC 
NY Rochester, CPC 
Ohio Akron, CPC 
Ohio Cincinnati, CPC 
Ohio Cleveland, CPC 
Ohio Columbus, CPC 
Ohio Toledo, CPC 
Okla Tulsa, CPC 
Pa Pittsburgh (Monroeville), CPC 
Tenn Memphis, CP.C 
Tex Dallas, CPC 
Tex Fort Worth, CPC 
Tex Houston, CPC 
Va Richmond, CPC 
Wash Seattle, CPC 
Wisc Milwaukee, CPC 

205-456-8481 
602-264-0861 
714-538-0021 
213-980-0940 
415-761-0740 
203-278-6900 
404-351-9800 
312-243-2500 
317-639-5343 
219-272-1200 
319-391-2224 
913-888-5950 
502-448-6444 
504-834-6222 
301-485-4200 
617-666-8840 
313-669-9500 
313-238-0411 
616-452-6926 
616-343-1341 
612-339-7941 
314-991-1790 
201-862-8900 
609'-662-41.00 
716-684-9200 
212-721-8484 
716-235-2260 
216-644-7183 
513-271-2780 

216-441-220 
614-228-6991 
419-244-6757 
918-836-6556 
412-372-2202 
901-365-6600 
214-631-4460 
817-332-4421 
713-928-2581 
703-276-2791 
206-682-7252 
414-444-7650 
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CAHNMA 

CAHNMAN, HUGO N. ASSOqS., See Casso-Solar Inc. 
CAl DIV. BOURNS INC., 550 W.· Northwest Hwy., 

Barrington, III., 60010, Tel: 312-381-2400, TWX: 
910-651-1904; V.P. Dir. of Sis: G. J. Lohuis 

CAIG LABS .• INC •• 455A Union Ave. Box 788). 
Westbury, N.Y •• 11590, Tel: 516-334-1940; 518. Mgt: O. 
Lohkemper .... _ ••• _ ... _ ........... __ ... __ ~ ... Vol 4"324,558' 

l.ocal Sales Offices & Reps. 
Cal Northridge, P DOoley 
III Palatine, J Clark 
Tex Dallas, M. Loss 

CAIG Local Distributors 

213-360-2231 
312-358-5095 
214-691-6039 

Va Norfolk, Priest Elctm., 6431 Tidewater Dr. 
703-855-2021 

CAL-METEX CORP •• 509 Hlndry Ave •• Inglewood, Cal •• 
90301. 'Tel: 213-641-11000. TWX: 910-328-6100 

Vol4e402' 
CAL-POWER CORP., 140 Kansas 51., EI SeglJndo, Calif., 

90245, Tel: 213-772-2171, TWX: 910-348-6678; 515. 
Mgr: L. Berggren 

CAL-R, INC., 1601 Olympic Blvd., Santa Monica, Cal., 
90404, Tel: 213-451-9761, TWX: 910-343-6986; V.P. 
515: J. Waldal 

Local Sales Offices & Reps. 
Ariz Phoenix, Toward Engrg. 602-955-3193 
Cal Santa Monica, Cal-R 213-451-9761 
Colo Boulder, Mile High Elctms. 303-444-5615 
III Northbrook, Raines-Brin Assoc. 312-498-0890 
Ind Greenwood, Valentine Schillinger 317-881-3547 
Kans Prairie Vlg., Engrg. Svc. 913-649-4000 
Mass Winchester, Blake Assocs. 617-729-7890 
Minn Hopkins, Beta Engrg. 612-928-2551 
Mo 51. Louis, Engrg. Svc. 314-726-2233 
NY Huntington Station, KIR Marketing 516-549-4301 
Ohio Cleveland, Del Steffen 216-486-7078 
Pa Glenside, Elcom Inc. 215-885-1325 
Tex Dallas, Hillman Entprs. 214-521-9907 
Exp: Cal., Santa Monica, Trans World Trade 

213-472-0444 
Exp: N.Y., N.Y., Multiparts 212-WH-4-4370 

CAL-R, INC., CapaCitor Div., 1601 Olympic Blvd., Santa 
Monica, Cal., 90404, Tel: 213-451-9761, TWX: 
910-343-6966; Sis. V.P: J.C. Waldal 

Local Sales Offices & Reps. 
Ariz Phoenix, Toward Engrg. 602-955-3193 
Cal Santa Monica, Cal-R 213-451-9761 
Colo Boulder, Mile High Elctrns. 303-444-5615 
III Northbrook, Raines-Brin Assoc. 312-498-0890 
100 Greenwood, Valentine Schillinger 317-881-3547 
Kans Prairie Vlg., Engrg. Svc. 913-649-4000 
Mass Winchester, Blake Assocs. 617-729-7890 
Minn Hopkins, Beta Engrg. 612-928-2551 
Mo SI. Louis, Engrg. Svc. 314-726-2233 
NY Huntington Station, KIR Marketing 516-549-4301 
Ohio Cleveland, Del Steffen 216-486-7078 
Pa GlenSide, Elcom 215-685-1325 
Tex Dallas, United Comps. 214-321-1222 
Exp: LA, TransWorld Trade 213-472-0444 
Exp: N.Y., N.Y., Multiparts 212-WH4-4370 

CAL-R, INC., 1601 Olympic Blvd .. Santa Monica, Cal., 
90404, Tel: 213-451-9761, TWX: 910-343-6966; V.P. 
Sis: L.F. Rovtar 

CAL-R, INC., Thermonetics Div., 1601 Olympic Blvd., Santa 
Monica, Cal., 90404, Tel: 213-451-9761, TWX: 
910-343-6966; V.P.Sls: J.C. Waldal 

Local Sales Offices & Reps. 
Ariz Phoenix, Toward Engrg. 602-955-3193 
Cal San Lorenzo, William Parks Assoc. 415-357-4240 
Cal Santa Monica, Cal-R 213-451-9761 
Colo Boulder, Mile High Elctrns. 303-444-5615 
Conn West Haven, Elctrn. Mktg. Reps Inc. 

203-934-0261 
Fla No. Miami, L. Haas Co. Inc. 305-949-9143 
III Northbrook, Raines-Brin Assoc. 312-498-0890 
100 Greenwood, Valentine Schillinger 317-881-3547 
Md Baltimore, Wafer AssOcs. 301-744-1133 
Minn Hopkins, Beta Engrg. 612-928-2551 
NY Huntington Station, KIR Marketing 516-549-4301 
Ohio Cleveland, Del Steffen 216-486-7078 
Pa GlenSide, Elcom 215-885-1325 
Wash Bellevue, Ruggles Tech. Sis. 206-455-2778 
Exp: Cal., L.A., Trans World Trade 213-472-0444 
Exp: N.Y .. N.Y .. Multiparts 212-WH4-4370 

CAL-TEX SEMICONDUCTOR, 3090 Alfred 51., Santa 
Clara, Cal., 95050, Tel: 408-247-7660, TWX: 357424; 
Dir. Mktg: C.M. Christoff 

CALABRO .UNITRACK, Div. Calabro Plastics,lnc., 8738 W. 
Chester Pike, Upper Darby, Pa., 19082, Tel: 
215-789-3820; Sis. Mgr: A.D. Calabro 

CALEX (CALIFORNIA ELCTRN. MFG. CO.), Box 555, 
Alamo, Calif., 94507, Tel: 415-932-3911; Sis. Mgr: S.P. 
Cuff 

l.ocal Sales Offices & Reps. 
Cal Mountain View, Gado Instr. Sis. 
Cal Torrance, Saber Entrps. 
Conn Middletown, Mancib 
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415-961-2222 
213-534-2876 
203-347-5829 

MANUfACTURERS & SALES OFfICES DIRECTORY 

Mass Burlington, Mancib 617-272-9450 
Minn 'Wayzata, Wm. A. Stemad 612-473-4700 
NY Utica, B. Hummel Co. 315-736-7821 
Ohio Cleveland, Teplitz 216-371-2044 
Ohio Clayton. H. Teplitz & Co. 513-277-6531 
Wash Bellevue, Topp Engr. Sis. Co. 206-747-5401 

CALICO DlV .. Califomia Instrvs. Co., Div. Aiken lods., Inc., 
5150 Convoy 51., San Diego, Cal.,. 92111, Till: 
714-279-8620; Prod. Appls. Engr: W.W. Hanford 

Local Sales Offices & Reps. 
Ala HuntsVille, Currie Aerospace Assocs .. Inc. 

205-536-5650 
Ari~ Scottsdale, Williarns-Assocs., Inc. 602-947-4297 
Cal Los Angeles, Basic Sys. Co. 213-938-2833 
Cal San Diego, Mesa Elctms. 714-278-8021 
Cal . Santa Clara, Rodgers Assocs. 408-984-6110 
Colo Denver, Williams-Assocs., Inc. 303-343-2911 
Fla Orlando, Currie Aerospace Assocs., Inc. 

305-855-0843 
Haw Honolulu, Aloha Assocs. 808-941-1574 
III Chicago, Megatek, Inc. 312-889-1277 
La Baton Rouge, Systems Engrg. Sis. Co., Inc. 

504-927-7574 
Mass Needham, Addelco Corp. 617-444-1931 
Mich Detroit, Hocker Assocs. 313-531-1403 
Minn Minneapolis, Megatek, Inc. 612-925-4242 
Mb 51. Louis, Arentsen Elctrns, 314-434-3605 
NJ Fairfield, KLS AssOCS .. Inc. 201-227-2900 
NJ Hazlet, Mer Mon Elctm. Instr. 201-264-1851 
NM Albuquerque, Williams-Assocs., Inc. . 

505-255-1638 
NY Binghamton, Labtronics, Inc. 607-748-0509 
NY Dapew, LabtroniCS, Inc. 716-685-4111 
NY Syracuse, LabtroniCS, Inc. 315-454-9314 
NY Ulster Park, Labtronics, Inc. 914-471-2808 
NC Greensboro,Currie Aerospace, Inc. 

919-273-3040 
Ohio Cleveland, Hocker Assocs., InC. 216-734-4433 
Ohio Dayton, Hocker Assocs., Inc. 513-298-8638 
Pa MI. Penn, Mer Mon Elctrn. Instr. 215-779-1640 
Tex Houston, Systems Engrg. Sis. Co., Inc. 

713-668-7840 
Tex Richardson, Systems Engrg. Sis. Co .. Inc. 

214-231-9364 
Va Annandale, Nine Assocs., Inc. 703-256-9105 
Wash Seattle, Datacom Assocs. 206-285-2525 

CALIFORNIA COMPUTER PRODS .. 2411 W. La Palma 
Ave.,. Anaheim, Cal, 92801, Tel: 714-821-2011, TWX: 
910-591-1154; Sis. Mgr: R. Murray 

Local Sales Offices & Reps. 
Cal EI Segundo, California Computer Prods., Inc. 

(CaIComp) 714-523-7081,213-679-0691 
Cal San Diego, Califomia Computer Prods., Inc. 

(CaIComp) 714-291-2010 
Cal Sunnyvale, Califomla Computer Prods., Inc. 

(CaIComp) 408-732-8421 
,Colo Denver, California Computer Prods., Inc. 

(CaIComp) 303-433-7136 
Conn Rocky Hill, California Computer Prods .. Inc. 

(CaIComp) 203-663-1481 
Fla Orlando, California Computer Prods .. , Inc. 

(CaIComp) 305-851-1580 
Ga Atlanta, California Computer Prods., Inc. 

(CalComp)' 404-458-0168 
III Rosemont, California Computer Prods., Inc. 

(CaIComp) 312-696-0820,825-2125 
Kans Shawnee Mission, California Computer Prods., 

Inc. (CaIComp) 913-382-0707 
Md Rockville, California Computer Prods., Inc. 

(CaIComp) 301-948-6870,948-1580 
Mass Waltham, California Computer Prods., Inc. 

(CaIComp) 617-890-6626,890-0484 
Mich Southfield, CalHomia Computer Prods., Inc. 

(CaIComp) 313-358-3130 
Minn Minneapolis, California Computer Prods., Inc. 

(CaIComp) 612-835-5644 
Mo SI. Louis, California Computer Prods., Inc. 

(CaIComp) 314-567-5215 
NJ Union, California Computer Prods., Inc. 

(CaIComp) 201-686-7100 
NY Hicksville, Califomia Computer Prods., Inc. 

(CaIComp) 816-938-7255 
NY Rochester, California Computer Prods., Inc. 

(CaIComp) 716-271-3080 
NC Charlotte, California Computer Prods., Inc. 

(CaIComp) 704-525-9986 
Ohio Cleveland, California Computer Prods., Inc. 

(CaIComp) 216-243-7180 
Ohio Dayton, Caiffornia Computer Prods., Inc. 

(CaIComp) 513-276-3915 
Ore Tigard, California Computer Prods., Inc. 

(CaIComp) 503-620-2415 
Pa Bala Cynwyd, California Computer Prods., Inc. 

(CaIComp) 215-667-1740 
Pa Pittsburgh, California Computer Prods., Inc. 

(CaIComp) 412-922-3430 
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Pa Wayne, camomta Computer Prods.,lnc. 
{CalComp) . 215-687-2910 

Tex Dallas. California Computer .Prods., Inc. 
(CaIComp) 214-681-2326 

Tex Ho!J$ton, California Computer Prods., Inc. 
(CalComp) 713-781-6133 

. Wash Bellevue, California Computer Prods., Inc. 
. (CalComp) 206-747-9321 

Exp: Anaheim, Cal., California Computer Prods .. Inc. 
(CIIIComp) International Mktg. 714-821-2686 

CAUFORNIA IN$TRS. CO •• 01,,_ Aiken Im:I8.. Inc~ 5150 
Convoy St.. San Otego, Cal" 92111,T8I: 7140279-8820; 
Prod. Appll; Engr: W.W: Hanford ,'" VOl 1 ..... 648,647 
Local Sales· Offices &. Reps. 
Ala Huntsville,Currie Aerospace Assocs .. Inc. 

205-536-5650 
Ariz Scottsdale, Williams-Assocs .• Inc. 602-947-4297 
Cal Cupertino, T. Louis Snitzer Co. 408-257-8333 
Cal Del Mar, T. Louis' Snitzer Co. 714-454-2191 
Cal Los Angeles, Basic Sys. Co. 213-933-2833 
Cal Los Angeles, T. LOUis Snitzer Co. 213-836-6170 
Colo Denver, Williams-Assocs., Inc. 303-343-2911 
Fla Orlando, Currie Aerospace Assocs., Inc. 

305-855-0843 
Haw Honolulu. Aloha Assocs. .808-941-1574 
III Chicago, Megatak.lnc. 312-889-1277 
Iowa Cedar Rapids, Palatine Engrg. Sis,. Co. 

319-365-8071 
Kans Andover, Palatine Engrg. Sis. Co. 316-683-7512 
Kans Overland Park, Palatine Engrg. Sis. Co. 

913-262-5643 
La Baton Rouge, Systems Engrg. 515. Co., Inc. 

504-927-7574 
Mass Needham, Addelco Corp. 617-444-1931 
Mich Detroit, Hocker Assocs., Inc. 313-531-1403 
Minn Minneapolis, Megatek, 100. 612-925-4242 
Mo 51. Louis, Arentsen Elctrns. 314-434-3605 
Mo SI. Louis, Palatine Engrg. Sis. Co. 314-426-7055 
NJ Fairfield, KLS Assocs., Inc. 201-227-2900 
NJ Hazlet. Mer Mon Elctm. Instr. 201-254-1851 
NM Albuquerque, Williams-Assocs., Inc. 

505-255-1638 
NY 
NY 
NY 
NY 
NC 

Binghamton, Labtronics, Inc. 607-748-0509 
Depew, Labtronics, Inc. 716-685-4111 
Syracuse, Labtronics, Inc. 315-454-9314 
Ulster Park, Labtronics, Inc. 914-471-2808 
Greensboro, Currie Aerospace Assocs., Inc. 

919-273-3040 
Ohio Cleveland, Hocker Assocs., Inc. 216-734-4433 
Ohio Dayton, Hocker Assocs., Inc. 513-298-8638 
Pa MI. Penn, Mer Mon Elctm. InSIr. 215-779-1640 
Tex Houston, Systems Engrg. Sis. Co., Inc. 

713-668-7640 
Tex Richardson, Systems Engrg. Sis. Co., Inc. 

214-231-9364 
Va Annandale, Nine AssOcs .. Inc. 703-258-8105 
Wash Seattle, Datacom Assocs. 208-285-2525 

CALVERT ELCTRNS., INC., 220 E. 23rd St., New York, 
N.Y., 10010, Tel: 212-679-1340, TWX: 710-581-011088; 
Sis. M9r: M.E. Klopert; Distr. Sis. Mgr: J. McBride; Semi 
Conductor Sis. Mgr: H. Blumberg 

Local Sales Offices & Reps, 
Cal San Jose, Calvert Electronics, Inc. 408-265-0521 

CALVERT Local DistriOOtors 
Mo 51. Louis, Van Sickl!! RadioEIctrns, Inc, 1915 

Washington Ave 314-MA-1-5000 
CAMBRIDGE MEMORIES,INC".698 Virginia Rd., Concord, 

Mass .. 01742, Tel: 617-259-9880, TWX: 92-2405; VP 
Mklg: R.J. Egan; Natl. Sis. Mgr: C. Breen; Mktg. Mgr: W. 
Nimee 

Local Sales Offices & Reps. 
Ala Talledega, Technical Assocs. 
Ariz Phoenix, South West Peripherals 
Cal Los Altos, Casey Assocs. 
Cal Los Altos, Casey Assocs. 
Cal Torrllnce, Mitronics 
Conn Hartford, Victor Assocs. 
Fla Orlando; Technical Assocs. 
Haw Honolulu, Aloha Assocs. 

205-681-8494 
602-975-1508 
415-941-6829 
415-941-6892 
213-323-7934 
203-246-5643 
305-894-7531 

100 Columbus, Miltronics 812-376-6321 
Kans Misslon,lnland Assocs. 913-362-2366 
Md Greenbelt, J.E. Cuesta & Co., Inc. 301-552-1200 
Mass Framingham, Victor Assocs. 817-879-5710 
Mich Southfield, Reps. Elctrn. Prod. 313-354-9066 
1.40 Florissant, Inland Assocs. 314-355-1851 
NY East Syracuse, Ossmann Instrs. 315-437-6666 
NY Great Neck, Meas. Technology, Inc. 

. 516-482-3500 
NY Rochester, Ossmann instrs. 716-328-2230 
NY Vestal, Ossmann Inslrs. 607-785-9947 
Ohio Cleveland, Dietrich & Assocs., Inc; 216-781-1855 
Ohio Dayton, Dielrich & Assocs. 513-233-6042 
Pa King of PI'IISSia. J.E. Cuesta & Co., Inc. 

215-242-0150 
Pa Pittsburgh. Dietrich & Assocs. 4 j 2-892-2992 
Pa Valley Forge, J.E. Cuesta & Co. Inc. 

216-265-5800 
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SC Spartanburg, Technical Assoes. 803-579-2904 
Tex Dallas, Remtek, lnc. 214-369-8146 
Tex Houston, Remtek, lnc. 713-664-2113 
Va Alexandria, W.A. Brown lnstr. 703-836-1800 
Wash Bellevue, L.B. Robbins 206-455-1246 

CAMBRIDGE THERMIONIC, 445 Concord Ave, 
Cambridge, Mass, 02138, Tel: 617-491-5400, TWX: 
710-320-6399; Sis. Mgr: W.G. Nowlin 

Local Sales Offices & Reps. 
Cal Los Angeles, Cambridge TMrmionic Corp. 

213-776-0472 
Cal Orinda, Cambridge Thermionic Corp. 

415·254·4565 
Colo Denver, Elcom, Div. of Zeus Inc. 303-771-6200 
Fla Casselberry, Publicover Assoes. 305-834·5775 
III Chicago, J. C. Angel Co. 312-878-0653 
Kans Overland Park, Ensco-Rep Inc. 913-381-7557 
Mass Cambridge, Cambridge Thermionic Corp. 

617-491-5400 
Mich Dearborne, Villani-Pitcher Inc. 313·271-4600 
Minn Minneapolis, F. B. Hill Co. 612-941-5270 
Mo SI. Louis, Ensco-Rep Inc. 314-567-3935 
NJ Pompton Plains, Cambridge Thermionic Corp. 

201-839-4393 
NM Albuquerque, Elcom, Div. of Zeus Inc. 

505-256-9831 
NY 

NC 
NC 
Ohio 
Ohio 
Ore 
Pa 
Pa 
SC 
Tex 
Utah 

Napanoch, Cambridge Thermionic Corp. 
914-647-8209 

Raleigh, Candor Co. 919-787-2652 
Winston-Salem, Candor Co. 919-924-1480 
Cleveland, K. W. Elctrn. Sis. 216-831-8292 
Dayton, K. W. Elctrn. Sis. 513-890-2150 
Portland, J. J. Backer Co. 503-297-3232 
Philadelphia, K. B. Erdman Co. 215-224-1833 
Waterford, K. W. Elctrn; Sis. 814-796-6714 
Mrytle Beach, Candor Co. 803-448-5213 
Richardson, R. F. Kimball Co. 214-231-3447 
Salt Lake City, Elcom, Div. of Zeus lnc. 

Wash Seattle, J. J. Backer CO. 
CAMBRIDGE Local Distributors 

801-486-2317 
206-285-1300 

Cal Garden Grove, Allied Elctrns., 12311 Industry SI. 
213-598-6605 

Cal Menlo Park, Belllnds .. Elctrn Distr. Div., 1070 
Obrien Dr 415-323-9431 

Conn Hamden, Connecticut Electro SiS., 1601 Dixwell 
Ave. 203-288-8266 

Fla Orlando, Hall-Mark Elctrn., 7233 Lake Ellenor Dr. 

III 

III 

305-855-4020 
Chicago, Allied Elctrns., 2400 W. Washington 
Blvd. 312-421-2400 
Skokie, Bell Inds. Elctrn. Distr. Div., 7701 N. 
Austin Ave. 312-282·5400 

Kans Lenexa, Hall-Mark Elctrn., 9006 Rosehill Rd. 
913-888-4747 

Mich Romulus, Pioneer/Michigan, 6337 N. Beverly 
Plaza 313-729-8500 

NY Buffalo, Summit Disl. Inc., 916 Main SI. 
716-884-3450 

Ohio Cleveland, Pioneer Standard Elctrns., Inc., 4800 
E. 131st SI. 216587-3600 

Ohio Dayton, Pioneer/Dayton, 1900 Troy SI. 
513-236-9900 

Okla Tulsa, Hall-Mark Elctrn., 4846 S. 83rd Ave. 
918-835-8458 

Pa Pittsburgh, Cameradio Co., 2801 liberty Ave. 
412·391-7400 

Tex Dallas, Hall-Mark. Elcton Corp., 9333 Forest La. 
214-231-5101 

Tex FI. Worth, Allied Elctrns., 401 E. 8th 51. 
817-336-5401 

Tex Houston, Hall-Mark Elctrn., Box 36739 
713·781-6100 

CAMCAR SCREW & MFG., 600 18th Ave., Rockford, III., 
61101, Tel: 815-226-3600; Mktg: J.B. Reaves; Ad. Mgr: 
G .. L. Towell; Ass'1. to Dir. of Mktg: T.l. Dempsey 

CAMUSAT GUEGUEN TELECOM. INT'L., 2 Windward 
Ave., White Plains, N.Y., 10605, Tel: 914-949-3719, 
TWX: 710 568 1305; Sis. Mgr: G.N. Snider 

--- Advertisement ---
-Towers for Microwave, Radio, TV: 
Guyed & Self-supporting. 
-Troposcatter Antennas 20' to 120' 
Lightweight Patented Design. 
-Passive Reflectors to 325 sq. ft. 
-Buried Equipment Tanks. 
-Portable Temporary Towers 
-Civil Engineering, Erection, installa-
tion Overseas 
-Plants in Europe and Africa 

CAMWIL. INC., 835 Keeaumoku, Honolulu, Haw., 96814, 
Tel: 955-0766; Sis. Mgr: l.B. Campbell 

CANNON, C.F. CO., Springwater, N.Y., 14560, Tel: 
716-669-2550; Sis. Mgr: A.W. Shriner 

CANNON, Local Distributors 
Cal San Diego, Hamiltonl Avnet Corp., 5569 Kearny 

Villa Rd. 714-279-1550, 279-2421 

CAPlTOL MACHINE" SWITCH CO., Box 651, Danbury, 
Conn., 06810, Tel: 203-744-3300, TWX: 71Cl-456-G365; 
SIs. Mgr: A.E. Wilson ........................................ Vol :z-999 
Local Sales Offices & Reps. 
Cal' Gardena, Compar Corp. 213-327-6550 
Cal Los Altos, Frauman Assoes. 415-941-0660 
Colo Denver, Franklin Sis. Co. 303-922-3623 
Conn N. Haven. Compo Rep. 203-239-9762 
Fla Orlando, F. Fausett 305-894-6071 
Ga Smyrna, F. Fausett 404-436-5169 
III Oak Pk., G. Petitt 312-261-0342 
Kans Overland Pk., Lowell, Kangas 913-888-3200 
Mass Needham, Compo Rep. 617-444-2484 
Mich Detroit, Heick & Ralph Assocs. 313-538-3350 
Minn So. Minneapolis, Bitronics Sis. Co. 612-866-3035 
Mo 51. Louis, Lowell, Kangas & Assocs., Inc. 

314-821-4050 
NJ livingston, Varrelman-Gorman Co. 201-992-2505 
Ohio Cleveland, E. Frost 216-831-1442 
Pa Philadelphia, J. Biernbaum 215-635-1030 
Tex Dallas, Blackburn Assoc. 214-351-9991 
Wash Seattle, John McClamrock Co. 206-244-9391 
For: Can., Montreal, Que., HW. Brieger Sls. Co. 

514-482-0722 
For: Can., Toronto, Onl., J.R. Tilton, Ltd. 

416-762-7571 
CAPSONIC GROUP, INC., 1000 Bluff City Blvd., Elgin,llI .. 

60120, Tel: 312-695-6200; V. P: W.E. Ball III; Pres: J.P. 
liautaud 

Local Sales Offices & Reps. 
Cal Glendale, Meko Instr. Co. 213-240-4664 
Colo Boulder, Mile High Elctrns. 303-444-5615 
Ga Atlanta, A. J. Ross & Assocs. 404-457-8866 
III Hoffman Estates, Technical Reps., Inc. 

312-894-5189 
Ind lndianapolis, EMSCO 317-849-2769 
Mass Newton, Normell Assoes. 617-969-5478 
Minn Mound, MacNamara Assocs. 612-472-4919 
Mo 51. Louis, Mundy Metal Comps.314-849-0022 
NJ Cherry Hill, B & G Assocs. 609-235-4878 
Ohio Woodville, REM Ind'l. Sis. 419-849-3913 
Tex Dallas, Waddle Sis. Co. 214-638-2860 

CAPTOR CORP., 5040 S. County Rd. (25A), Tipp City, 
Ohio, 45371, Tel: 513-667-8484; Sls. Mgr: O.B. Bruns 

CARBONE CORP., 400 Myrtle Ave., Boonton, N.J., 07005, 
Tel: 201-DE-4-0700 

CARBORUNDUM CO., Elec. Prods. Branch, Box 339, 
Niagara Falls, N.Y., 14302, Tel: 716-278-2521; Mktg. Mgr: 
E.P. Lunghofer •••••• Vol 2e1157-1159; Vol se1116-1118 
Local Sales Offices & Reps. 
Cal Los Angeles, Trepco 213-641-7411 
Cal Palo Alto, O'Donnell Assoc., Inc. 415-327-9260 
Colo Boulder, Intermountain Assoc. 303-449-1473 
III Berkeley 312-547-8800 
III Chicago, T. B. Hunter 312-777-2500 
Ind Indianapolis, Tech. Reps. 317-546-4967 
Iowa Marion, C & M Sis. 319-377-6313 
Mass W. Springfield 413-739-7361 
Mich Southfield, Rep Assoc. 313-354-9066 
NM Albuquerque, Intermountain Assoc. 505-247-9193 
NY Elmont, Crane and Egert 516-488-2100 
NY Niagara Falls, Carborundum Co. 716-278-2731 
NC Cary, FBD Sales 919-467-7595 
Ohio Dayton, R. G. Sidnell 513-885-4161 
Ohio Mentor. Sidnell Co. 216-942-3304 
Okla Tulsa, Vista Assocs. 918-627-7557 
Pa Horsham, Carborundum Co. 215-677-7500 
Tex Richardson, Vista Assoc. 214-235-4547 
Va Charlottesville, FBD Sis. 703-973-5428 
Va Portsmouth, FBD Sis. 703-484-3162 
Exp: MontnOlal 307, Que., Space Elctrn. Sis. 

514-735-5775 
For: Can .. Rexdale, Ontario, SpaceElctrn. Sis. 

416-741-6362 
CARBORUNDUM Local Distributors 
Cal No. Hollywood; Distro Inc .• 12517 Burbank Blvd. 

213-980-8888 
For: Can., Montreal, Que., Future Electrns. Corp., 

5647 Ferrier SI. 514-735-5775 
For Local Source Data Call Toll-Free 800-645-9200 
(In N.Y. State Call 516·294-0990 COllect) 
CARCO ELCTRNS., 1180 O'Brien Dr., Menlo Park, Calif., 

94025, Tel: 415-321-8174; Pres: J.M. Carter; V.P.-Sls: 
W.M. Spont; V.P.-Engnr: J.A. Watson 

CARDION ELCTRNS., Unit General Signal Corp., Long 
Island Expwy., Woodbury, N.Y., 11797, Tel: 
516-921-7300, TWX: 510-221-2179; Mktg. Mgr: J.F. 
Riley; Sis. Mgr. Display Sy: J.O. Brunor; Sis. Mgr. 
Aviation Sys: W.C. Hackonberg 

CAREY ELCTRN. ENGRG. CO., 1880 Clifton Ave., 
Springfield, Ohio, 45505, Tel: 513-323-6300; Sis. Mgr: 
R.M. Carey, Jr. 
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CARLING ELECTRIC, 505 New Park Ave., W. Hartford, 
Conn., 06110, Tel: 203-233-5551, TWX: 71Cl-425-0034; 
Sis. Mgr: R.H. Smith ........................................ Vol2e1023 
Local Sales Offices & Reps. 
Cal Van Nuys, Pacific Switch Controls, Inc. 

Fla Hialeah, Switch Controls, Inc. 
III Wheaton, Carling Elec., lnc. 
Tex Dallas, Texaswitch, Inc. 

CARLING Local Distributors 

213-873-4802 
305-822-0892 
312-653-1130 
214-357-1768 

Cal Van Nuys, Pacific Switch Controls, 14048 
Burbank Blvd. 213-873-4802 

Colo Denver, Burstein-Applebee 303-244-3336 
Fla Hialeah, Switch Controls Inc., 7792 W. 2nd CI. 

305-822-0892 
Fla Miami, Elctrn. Equip. Co., 2701 NW 42nd Ave. 

305-871-3500 
III 
III 

Chicago, Burstein-Applebee 312-763-4848 
Wheaton, Carling Elec. Inc., 201 N. Gables Blvd. 

312-653-1130 
Kans Kansas City, Burstein-Applebee 816-561-5460 
Ky Louisville, Burks, P.I., 842 S. 7th 502-589-3960 
Minn Duluth, Northwest Radio, 123 E. First SI. 

218-727-1565 
Mo Kansas City, Burstein Applebee 816-561-5460 
Neb Lincoln, Burstein Applebee 402-434-0678 
NY Brooklyn, LACO Ind'!. Elctrns. Corp., 4924 4th 

Ave. 212-492-9590 
NY New York, Center Ind'l. Elctrn., 15 E. 16th SI. 

212-989-6363 
Pa Philadelphia, Arch ElectroniCS, 1318 Arch St 
Tex Dallas, Texaswitch Inc., 2942 Congressman La. 

214-357-1768 
Wisc Madison, Satterfield Elctrn., 1900 S. Park 51. 

608-257-4801 
Wisc Madison, Satterfield Elctrn., 1900 S.Park 51. 

608-257-4801 
Wisc Milwaukee, Marsh Elctrns., 6047 W. Beloit Rd. 

414-545-6500 
For Local Source Data Call Toll-Free 80CMi45-9200 
(In N.Y. State Call 516-294-G990 Collect) 
CAROLINA MEDICAL ELCTRNS., INC., U.S. 52 Expwy., 

Box 307, King, N.C., 27021, Tel: 919-983-5132; Sis. 
Mgr: C.R. Jones 

CARPENTER MFG. CO., INC., Fairgrounds Dr., ManliUS, 
N.Y., 13104, Tel: 315-682-9176 

CARSON MFG. CO., 5451 N. Rural 51., Indianapolis, Ind., 
46220, Tel: 317-257-3191; Sis. Mgr: G.L. Lockwood 

CARTER MFG. CORP., 23 Washington St., Hudson, 
Mass., 01749, Tel: 617·562-6987; Pit. Mgr: R.A. Pietro 

Vol se1213 
Local Sales Offices & Reps. 
Cal Milbrae, Polach & Bensinger 415-697-2525 
Conn Glastonbury, C.K. Barton Assocs., Inc. 

203-633-9417 
III Chicago, Comm. Engrs. 312-761-0548 
Mass Auburndale, C.K. Barton Assocs., Inc. 

NJ 
NY 
Ohio 
Tex 

Kinnelon, Butler & Podeyn 
Great Neck, Butler & Podeyn 
Dayton, Bek Assoes., Inc. 
Dallas, Southem Engrg. & Sis. Co. 

617-332-2021 
201-438-2780 
516-487-1173 
513-278-1343 
214-748-5760 

CARTER MOTOR CO., 2707 W. George St., Chicago, III., 
60618, Tel: 312-588-7700; Sis. Mgr: E.J. Mitchell 

Vol2e635 
Local Sales Offices & Reps. 
Cal Sherman Oaks, R. Meussdorffer & Assoes. 

213-788-0771 
Colo Denver, H. Kaub & Co. 303-399-1520 
Conn Rocky Hill, Aid Engrg. Sis. 203-673-3692 
Fla Orlando, Fausett of Fla. 305-894-6071 
Ga Smyrna, Fausett of Georgia 404-436-5169 
III Oak Brook, A.G. Erickson & Assocs. 

La New Orleans, M. F. Klicpera Co. 
Md Baltimore, Clisby & Associates 
Mass Westborough, Aid Engrg. Sls. 
Mich Marshall, R. Reed 
Minn Minneapolis, A.J. Warner Co. 
NY Buffalo, R. W. Mitscher Co. 
NY Floral Park, Cushing Electro Sis. 
NC Raleigh, R.W. Mitscher Co. 
Ohio Cleveland, Electro Com Inc. 
Okla Tulsa, M. F. Klicpera Co. 
Pa Philadelphia, Clisby. & Assocs. 
Tex Houston, M.F. Klicpera Co. 
Va Virginia Beach, RW. Mitscher Co. 
Wash Seattle, R. Johnston Co., Inc. 
Exp: Wheaton, III., CHS International 

CARTER MOTOR Local Distributors 

312-323-1367 
504-282-2897 
301-235-3726 
617-893-8181 
616-781-7287 
612-729-7371 
716-633-7970 
516-775-7170 
919-828·0575 
216-886-2404 
918-939-5956 
215-425-7724 
713-747-3868 
703-464-0500 
206-524-5170 
312-665-3402 

Ariz Tucson, Inland Elctrn Supply Co., lnc, Box 4010, 
715 E. Broadway 

Cal Los Angeles, Electronic Sales, 2829 W. Pico 
Blvd. 213-737-1945 

Cal Palo Alto, Zack Elctrns., 654 High 51. 
415-326-5432 
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Cal San Francisco, ZallhElclrn$., 1444 Market SI" 
415·626·1444 

Colo Denver, Newark·Denver Elctms., 2170 So. Grape 
SI. 303·757·3351 

Fla Miami, Elctrn. Equip. Co., 2701 NW 42nd Ave. 
305-871-3500 

Ga Atlanta, Specialty Distributing, 763 Juniper 51. 
NW. 404-873·2521 

III Chicago, Newark Elctrns, 500 N. Pulaski Rd. 
312..&38-4411 

III Chicago, Wayne Electric, 3162 N. Elston Ave. 
312·267·5400 

Ind Indianapolis, Ra·Ois-Co., Inc., 814 N. Senate 
Ave., Box 1064 317·637·5571 

Mass Somerville, Electro Sales, 100 Fellsway W. at 
Mystic 617-666-0500 

Mich Detroit, RS Elctrns., 12775 Lyndon St. 
313·491-1000 

NJ Westfield, Mac Pherson Control Prods., 526 
North Ave. 201·233-4010 

NY Jamestown, Westburgh Elec., 16 Scott SI. 
716-483·1539 

Ohio Cleveland, Pioneer Standljrd Elctrns., Inc., 4800 .. 
E. 131st 51. 216587·3600 

Ohio Dayton, Srepco Div·Pioneer, 314 Leo 51. 
513·224-0871 

Okla Tulsa, Oil Capitol Elec., 708 S. Sheridan 
918-836-2541 

P!l Pittsburgh, came,adio Co., 2801 Liberty Ave. 
412·391·7400 

SC Greenville, Bond Transmission, Jimmy Doo"ttle 
Rd. 803·288·4590 

Tex Dallas, Wholeslae Elctrns., 2809 Ross Ave. 
214-824·3001 

Va Norfolk, Avec Elctrns., 711 Grandby Ave. 
703.627-3502 

Va Richmond, Avec Elctrns., 2002 Staples Mill Rd. 
703-359·6071 

For: Can., Onl., Toronto, Electro Sonic, 543 Yonge 51. 
416·924·9301 

For: Can., Que., Montreal, Payette Radio Ltd" 730 51. 
Jacques 514·866-6681 

For: Can., Vancouver, B. C., L. A. Varah Ltd., 1250 W. 
6th Ave. 604.736-6411 

CARTER SEMICONDUCTOR, 6901 Jericho Tpk., 
Syossett, N.Y., 11701, Tel: 516·598·0660, TWX: 
510-224·6691; Sis. Mgr: J. Carter, Jr. 

CARTER SEMICONDUCTOR local Dlstributors 
NY Rochester, Simcona Elctrncs. Corp., 275 Mt. 

Read Blvd. 716·328·3230 
CASSO·SOLAR INC., 125·10 Queens BI., Kew Gardens, 

N.Y.,11415, Tel: 212·544·2424; V.P·Sls: F. Sterne; Ch. 
Engr: D. Canfield 

CBS LABORATORIES, High Ridge Rd., Stamford, Com., 
06905, Tel: 203·327·2000, TWX: 710·474·0694; Dir. 
Mktg: R. Cochran 

local Sales Offices & Reps. 
Cal San Francisco, CBS Laboratories 415·982·7000 

CBS local Distributors 
Md Baltimore, Radio Elec. Service Co., 1026 

Cromwell Bridge Rd. 301-823·0070 
CCA ELCTRNS. CORP., 716 Jersey Ave., Gloucesler, 

N.J .. 08030, Tel: 609-456·1716; V.P.lSls: R. Sidwell 

CEA, Dlv, Berkleonlcs, Inc" 1 AerovlstaPk., San Luis 
ObiSpo, Cal" 93401, Tel: 800-235-4150, 800-592-5910; 
Mklg. Mgr: F,W. Davis; Customer Svc: L Dearda 

local Sales Offices & Reps. 
Ala Huntsville, Mekeo 
Ariz Phoenix, Hytronic Meas. 
Cal Menlo Pk., Long & Assoc. 
Cal Van Nuys, Tri·Tek 
Colo Denver, Hytronic Meas. 
Fla Casselberry, Mekco Assocs. 
III Palatine, C & C Elctrn. Sis .. 
Kans Prairie Village, Engrg. Svcs. Co. 
Md Betheseda, 5 & 5 Assocs. 
Mo St. Louis, Engrg. Svcs. Co. 
NH Manchester, Engrg. Assoc. of N.E. 
NJ Hackensack, SJS Assocs. 
NM Albuquerque, HytronicMeas. 
NC Burlington, Mekco Assocs: 
Pa King of Prussia, 5 & 5 Assoes. 
Pa Pittsburgh, R. F. Clark Co. 
Tex Houston, Lear & Assocs. 
Tex RiChardson, Lear & Assoc. 
Utah Salt Lake Cy., Hytronic Meas. 
Exp: Cal .. L.A., Trans·World Tr. 
For: Can., Montreal, Que., MicroteCh 

C.E.l., See Calvert Electronics 

Vol 10618..&39 

205·881·3721 
602·253-6104 
415·327·1300 
213-997-8340 
303·388-4081 
305-831·3355 
312·359·9599 
913·649-4000 
301-654·1434 
314·726-2233 
603-623·7294 
201·488·2444 
505'265·1493 
919·226·7177 
215·265·3450 
412·242·9500 
713·649-7727 
214·231·5388 
801·466-4924 
213-472·0444 
514·744·6143 

CELCO, Constantine Engrg. Laba., Co., 70 Constantine 
Dr., Mahwah, ",.J., 07430, Tet 201-327-1123, TWX: 
710-988-1018; Sis. 1Igr: E. Ryder ............ _ .. _.VoI1~ 
CENTRAL PLASTICS DISTS., 2701 N. Pulaski Rd., 

Chicago, III., 60639, Tel: 312·235·3300; Pres: HR. 
Greenwald 
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CENTRALAB ELCTRNS, DIV .. 'Giobe-UnJon, 5757 N 
Green Bay Ave,. MIlwaukee, WIse, .53201, Tel: 
414428·1200, TWX: 414-228-2315; IIgr Uktg Sves: A.J. 
Koschnlck 

Vol :ze592, 1024-1027;Vol·~ 1075, 1216, 1217 
Local sates Offices & Reps. .' 
Ariz Phoenix, Clemick·Neenan & Assocs. 

602·254·2327 
Cal Los. Angeles, Clemick·Neenan & Assocs. 

213-476-1272 
Cal Redwood City, Logan Sis. Co. 415·369-6726 
Colo OeOver, Electro-Rep. Inc. 303·744·2821 
Fla Orlando, Cartwright&. Bean of Fla. 305·896-2031 
Fla Plantation, Cartwright & Bean of Fla. 

305·791-3989 
Ga Atlanta, Cartwright & Bean of Ga. 404·237·2273 
Haw Honolulu, Dougherty Entprs. 808.847·4144 
III Des Plaines, Centraiab Dist. Sis. Office 

312-827-4487 
Ind Indianapolis, L.M. DeVoe Co. 317·257·1227 
Iowa Cedar Rapids, J. Vrbik Co. 319-377·8244 
Kans Overland Park, Lowell, Kangas & Assoc .. , Inc. 

913·888·3200 
La Chalmette, Cartwright & Bean of Tennessee 

504·279·4598 
Md Elkridge, Jerry Bresson Assoc. 301·796-5220 
Mass Needham, Centralab Disl. Sis. Office 

617-444·4847 
MiCh DetrOit, Fj. C. MerChant & Co. 313·535·6000 
Mich St. Joseph, R. C. Merchant & Co. 616·Q83·7378 
Minn Minneapolis, Centralab Dist. Sis. Office 

612'920-4130 
Miss Jackson, Cartwright & Bean of Tenn. 

601·354·1368 
Mo St. Louis, Lowell, Kangas & Assoc., Inc. 

314·821·4050 
NJ Clifton, Centralab District Sis. Office 

201·778·5900 
NM Albuquerque, Electro·Rep. Inc. 505·256-1749 
NY Albany, Compar Albany 518'489·7408 
NY Endwell, Compar Albany 607·723·8743 
NY Fairport, Compar Albany 716-271·2230 
NY Liverpool, Compar Albany 315·471·3356 
NC Charlotte, Cartwright & Bean of Ga. 

704·333-6457 
NC Raleigh,Cartwright & .Bean of Ga. 919-832·7128 
Ohio Cleveland, Imtech Inc. 216·382·9090 
Ohio Dayton, IrhTech Inc. 513·837·5610 
Ore Portland, J. J. Backer Co. 503·297·3776 
Pa Narberth, J. Bresson Assoc. 215·839-6770 
Pa Pittsburgh, ImTech Inc. 412-431·7375 
Tenn Memphis, Cartwrlght& Bean 901·276-4442 
Tex Dallas, R. E. Nesbitt Co. 214·357-4601 
Tex Houston, R. E. Nesbitt Co. 713'224·3633 
Va Lynchburg, J. Bresson Assoc. 703·237-0829 
Wash Seattle, J. J. Backer Co. 206-285·1300 
Wisc Milwaukee, Centralab District Sis. Office 

414·228·2122 
Exp: OntariO, Centralab Canada Limited 416·942·1540 

--- Advertisement ---

Most Centralab products are also 
available through a national network 
of Authorized Industrial Electronic 
Distributors. These Distributors offer 
immediate delivery of a wide range of 
standard Centralab components at fac· 
tory prices. For the name of the Dis· 
tributor in your area, write Centralab 
Distributor Products, Dept. EM·2, 
5757N. Green Bay Ave., Milwaukee, 
Wisconsin 53201. 

CENTRALAB SEMICONDUCTOR, Globe-Union, 4501 
Arden Dr., £1 Monte, Cal., 91734, Tel: 213-579-0700, 
TWX: 910-587-3429; Mktg; SVC8, Mgr: G,E. Ewald 

Vol 20670,671,896-898 
local Sates Offices & Reps. 
Ariz Phoenix, Toward Engg. 
Cal Los Altos, ReCht 
Cal Los Angeles, Clemick·Neenan 
Cal Orange, Clemick·Neenan 
Colo Denver, Mcloud & Raymond 
Fla Orlando, Cartwright & Bean 
Ga Atlanta, Cartwright & Bean 
11.1 Des Plaines, Centralab 
III Des Plalnes, Coombs Assoc. 
Ind Indpls., L.M .. DeVoe 
Md Baltimore, Component Sis. 
Mass Burlington, Contact Sis. 
Mich Southfield, REP Assocs. 
Minn Minneapolis, Furber Sis. 
Mo St. Louis, Coombs 
NJ Clifton, Centralab 
NY Rochester, W.H. Zimmerman 
NY Syracuse, W.H. Zimmerman 
Ohio Cleveland,lmtech 
Pa Glenside, Elcom Inc. 
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602·955-3193 
415·941-0336 
213·476·1272 
714·998-2525 
303·756·1589 
305·425-8284 
404,237·2273 
312·827·4467 
312·775-0170 
317·257·1227 
301,484·3647 
617·273·1520 
313-354·9066 
612·861-1518 
314·542·3636 
201·778·5900 
716-586-4450 
315-474-4889 
216-382·9090 
215,885·1325 

Tenn Memphis, cartwright & Bean 901·276-4442 
Tex Dallas, R.E. Nesbitt 214·357-4601 
Tex Houston, R. Nesbitt Co. 713-224·3633 
Wash SeaWe, J. Backer Co. 206-285·1300 
For: Toronto 18, Ont Can., Wilson Entprs. 

416-231·7536 
CENTRALAB SEMICONDUCTOR. local Distributors 
Ariz Phoenix, Kierulff • Phoenix, 2633 E. Buckeye Rd. 

602·273·7331 
Cal Garden Grove, Allied Elctms., 12311 industry St. 

213-588-6605 
Cal Goleta, Radio Prods. SiS., 350 S. Kellogg Ave 

805·964-6823 
Cal Los Angeles, Kierulff·Los Angeles, 2585 

Commerce Way 213-685-5511 
Cal Los Angeles, Radio Prods. SiS., 1501 S. Hill St. 

213-748-1271 
Cal Mt. View, Elmar Elctrn., 2288 Charleston Rd. 

415·961-3611 
Cal San Diego, Kierulff·San Diego, 8797 Balboa Ave. 

714-278·2112 
Cal San Diego, Radio Prods. Sis., 7889 Clalremont 

Mesa Blvd. 714·292·5611 
Cal San Jose, Quernent Ind'i. Elctrns., 1000 S. 

Bascom Ave. 
Colo Commerce City, Elmar Electronics Inc., 6777 E. 

50th Ave. 303·287-9611 
Colo Denver, Burstein·Applebee 303·244·3336 
Colo Denver, Kierulff·Denver, 10890E. 47th Ave. 

303·343·7090 
Conn Hamden, Arrow Elctrncs., 295 Treadwell St. 

203·248·3801 
III Chicago, Allied Elctrns., 2400 W. Washington 

Blvd. 312·421·2400 
III Chicago, Burstein·Applebee 312·763-4848 
III Palatine, Ohm/Elctrns, 645 Vermont Ave 

312·359·5500 
Ind Ft. Wayne, Ft. Wayne Elctrns. Supply, 3608 

Maumee Ave. 219·742-4346 
Ind South Bend, Radio Distr Co Inc, 1212 High St 

219-287·2911 
Kans Kansas City, Burstein·Applebee 816·561·5460 
Ky Louisville, Burks, P.I., 842 S. 7th 502·589·3960 
Md BaltimOre, Arrow Elctrns;, 5207 E. Drive 

301·247·5200 
Md Baltimore, Radio Elee. ServiCe Co., 1026 

Cromwell Bridge Rd. 301-623-0070 
Mass Burlington, Arrow Elctrns., 15 A Street 

617·273·0100 
MiCh Romulus, Pioneer/MiChigan, 6337 N. Beverly 

Plaza 313·729·8500 
Mo Kansas City, Burstein Applebee 816-561·5460 
Mo St. Louis, Van Sickle Radio Elctms, Inc, 1915 

Washington Ave 314·MA·l·5000 
Neb Lincoln, Burstein Applebee 402·434-0878 
Neb Omaha, Radio Equipment Co., Box 3843, 625 N. 

18th SI. 402·341·7700 
NJ Moorestown, Arrow Elctrns., Pleasant Valley Rd. 

609·235·1900 
NJ Saddlebrook, Arrow Elctrns. Inc., 285 Midland 

Ave. 201·797·5800 
NM Albuquerque, Kierulff·New Mexico, 2524 Baylor 

Dr.,S.!:. 505-247·1055 
NY Buffalo, Radio Equip. Corp., 196 Vulcan St 

716-874-2690 
NY Farmingdale, Arrow Elctrns., Inc., 900 Broad 

Hollow Rd., Rte. 110 516-694·8800 
NY Farmingdale, Harrison Elctnc., 20 Smith St. 

516-293·7990 
NY Lynbrook, Peerless Radio, \ 9 Wilbur St. 

516-593·2121 
Ohio Akron, Akron 8ctrn. Supply, 107 S. Arlington St 

216·762-8818 
Ohio Akron, Sun Radio Co., 110 E. Market St. 

216-HE·4·2171 
Ohio Cincinnati, United Radio Co., Summit & Reinhold 

Dr. 800·582·7080 
Ohio Cleveland, Arrow Elctrns., 23945 Merchantile .Rd. 

216·464·2000 
Ohio Cleveland, Pioneer Standard Elctrns., Inc., 4800 

E. 131st 51. 216587;3600 
Ohio Dayton, Arrow E.lctrns., 3100 Plainfield Rd. 

513·253·9176 
Ohio Dayton, Pioneer/Dayton, 1900 Troy St. 

513·236·9900 
Ohio Solon, REPCO,6835 COChran Rd. 216-248·8900 
Ohio Warren, REM Elctrns. Supply Co., 264 W. Market 

St 216-399·2777 
Ore Portland, Almac/Stroum Elctrns, 8888 SW 

Canyon Rd 503·292-3534 
Pa Pittsburgh: Cameradio Co., 2801 Liberty Ave. 

412-391·7400 
Pa Reading, Barbey Elctrn .. 333 N. 4th St. 
Tex Ft. Worth, Allied 8ctrns., 401 E. 8th 51. 

817·336·5401 
Tex Ft. Worth, Swleco, Inc., Box 670, 1518 E. 

Lancaster St 817·335·6521 



MANUFACTURERS & SALES OFFICES DIRECTORY 

Tex Houston, Geophysical Supply Co., Box 52230 
713-224-0621 

Tex Houston, Harrison Equip. Co. Inc., 1616 
McGowen SI. 713-224-9131 

Utah Salt Lake City, Standard Supply Co., 225 E. 6th 
So. 801-355-2971 

Va Norfolk, Priest Elctrn., 6431 Tidewater Dr. 
703-855-2021 

Va Roanoke, Peoples Radio & Tv Supply Co., 1015 
Moorman.Rd 

Wash Seattle, Almac/Stroum Elctrns, 5811 Sixth Ave 
S. 206-763-2300 

Wisc Madison, Satterfield Elctrn., 1900 S.Park SI. 
608-257-4801 

Wisc Milwaukee, Electronic Expeditors, Inc., 6045 N. 
Green Bay Ave. 414-228-8100 

For Local SOurce Data Call Toll-Free 800-645-9200 
(In N.Y. State Call 518-294-0990 Collect) 
CENTRON ENGRG., 24015 Garnier SI., Torrance, Cal., 

90510, Tel: 213-530-4410; Sis. Mgr: N. Levesque 
Local Sales Offices & Reps. 
Ariz Scottsdale, F. Board Assocs. 
Ark Magnolia, J.V. Schoonmaker Co. 
Cal Burlingame, W. J. Purdy Co. 
Cal Los Angeles, W.B. Knight Co. 
Colo Littleton, W.J. Purdy Co. 
Conn Meriden, P.A. Sturgeon Co. 
III Hinsdale, Hill-Gray Assoc. 
Ind, Indianapolis, Delta Sis. 
Iowa, Des Moines, T.l. Dowell 
Kans Overland Pk., T. L. Dowell 
Md Baltimore, Trinkle Sis. 

602-949-9561 
505-234-3778 
415-347-7701 
213-678-4711 
303-794-4283 
203-237-1112 
312-325-4810 
317-631-4136 
515-255-6580 
913-649-6069 

Mass Chestnut Hill, P.R. Sturgeon Co. 617-734-7710 
Mich DetrOit, R.C. Merchant Co. 614-535-6000 
Minn Edina, M. Foster Co. 612-941-7600 
Mo SI. Louis, T.l. Dowell 314-892-2859 
NJ Cherry Hill 609-667-3500 
NM Albuquerque, C.T. Carlberg & Assocs. 

NY Syracuse, Mar-Com Assocs. 
Ohio Dayton, Neal Bear Co. 
Pa Allison Pk., Trinkle Sis. 
Tenn Memphis, Cartwright & Bean 
Tex Dallas, J.Y.Schoonmaker Co. 
Wash Seattle, Earl & Brown, CO. 

CENTRON Local Distributors 

505-265-1579 
415-437-2992 
513-299-3566 

901-276-4442 
314-357-8481 
206-284-1121 

NJ Paterson, United-Page, Inc, 481 Getty Ave 
201-279-7500 

CERAC, INC., Box 597, Butler, Wisc., 53007, Tel: 
414-781-5525; Sis. Mgr: E. Colton 

CERAMASEAL, INC., Sub. Interpace Corp., Box 20, New 
Lebanon Center, N.Y., 12126, Tel: 518-794-6101; Sis. 
Mgr: G.D. Sawin 

Local Sales Offices & Reps. 
Ark Little Rock, C.H. Stout, Inc. 501-374-8201 
Cal Atherton, Wadsworth-Pacific Mfg. Assoc. 

415-321-3619 
Cal Pacific Palisades, Wadsworth-Pacific Mfg. Assoc. 

213-454-4313 
Colo Denver, Continental Divide Prods. 303-443-8320 
La New Orleans, C.H. Stout of La., Inc. 

504-482-3183 
La Shreveport, C.H. Stout of La., Inc. 318-425-5485 
Mass Boston, P-J Engrg. Sis. Co. 617-783-0510 
Miss Jackson, C.H. Stout of Miss., Inc. (101-354-4326 
NJ Parsippany, Lapp Insulator Di.. '201-335-1111 
NY Binghamton, Canavan-Scanlon Assoc: 

607-724-7220 
NY Buffalo, Canavan-Scanlon Assoc. 716-839-3373 
NY Rochester, Canavan-Scanlon Assoc. 

716-442-0720 
NY Syracuse, Canavan-Scanlon Assoc. 

315-437-1271 
NC Charlotte, J. Rudisill Assoc. 704-377-6901 
Ohio Chagrin Falls, Bray Assocs. 216-247'4474 
Pa Pittsburgh, Muller-Harper & Assoc. 412-931-6460 
Tenn Knoxville, C.E. Fox 615-522-4404 
Tex Dallas, E.B. Robertson, Inc. 214-942-8486 
Tex Houston, E.B. Robertson, Inc. 713-785-6800 
Tex Lubbock, E.B. Robertson, Inc. 806-792-6143 
Exp: Can., Islington, Toronto, D.T. Shaw Co. ltd. 

231-2706 
Exp: Can., Montreal 379, D.T. Shaw Co. ltd. 

514-332-1163 
CERAMIC MAGNETICS, INC., 87 Fairfield Rd., Fairfield, 

N.J., 07006, Tel: 201-227-4222; Sis. Mgr: B.C. lannotta 
CERMETEK,INC., 660 National Ave., Mountain View, Cal., 

94040, Tel: 415:969'9433, TWX: 910-379-6931;V.P: C. 
McCarroll; Sis. Mgr: W. Curtice 

CERRO WIRE & CABLE CO., Div. Cerro Corp., 285 Nicoll 
St., New Haven, Conn., 06504, Tel: 203-772-2250, 
TWX: 710-465-2149; Order Mgr: L.P. Greiner 

CES ELCTRNS., 2968 Avenue Z, Brooklyn, N.Y., 11235; 
Sis. Mgr: S. Chase 

CETRON ELCTRN. CORP., 715 Hamilton St., Geneva, III., 
60134, Tel: 312-232.4140; Sis. Mgr: T.R. Sweet 

CGS UNITS, INC., 73 Saginaw Dr., Rochester, N.Y., 14623, 
Tel: 716-244-2080; Sis. Mgr: A.B. Taylor 

CHADWICK-HELMUTH CO., INC., 111 E. Railroad Ave., 
Monrovia, Calif., 91016, Tel: 213-358-4567; Sis. Mgr: B. 
Minteer 

CHALCO ENGRG. CORP., 15126 S. Broadway, Gardena, 
Cal., 90248, Tel: 213-FA-l-0121, TWX: 910-346-7026; 
Sis. Mgr: J. Cox 

Local Sales Offices & Reps. 
Fla Melbourne, Reynolds & Assocs. 305-727-3205 
Ga Atlanta, Reynolds & Assocs. 404-252-5360 
III Chicago, Pat Lind Elctrns. 312-774-1246 
Kans Prairie Village, Gans-Fryling, Svc. Co. 

913-649-4000 
Md Ellicott City, Gans-Frying, Inc. 301-465-7171 
Mass Needham, W.E. Weeton Co. Inc. 617-444-1012 
Minn Circle Pines, Pat Lind Elctrns. 612-786-5770 
Mo SI. Louis, Engrg. Svcs. Co. 314-726-2233 
NJ Wayne, K & J Assocs. 201-694-3334 
NY EastSetauket, K & J Assocs. 516-751-8686 
SC Greensboro, Reynolds & Assocs. 919-275-3725 
Tex Dallas, Bradenco 214-358-3278 
Va Arlington, Gans-Fryling, Inc. 703-527-3262 

CHANNEL INDS., 839 Ward Dr., Santa Barbara, Cal., 
93105, Tel: 805-967-0171; Sis. Mgr: R.M. Callahan 

Local Sales Offices & Reps. 
Ohio Newbury, Channel Prods., Inc. 216-564-2245 

CHANNELLOCK,INC., S. Main St., Meadville, Pa., 16335, 
Tel: 814-336-1175; Sis. Mgr: W.A. DeArment 

Vol Je1235 
Local Sales Offices & Reps. 
Cal Alhambra, J.J. Brown Co. 213-283-1322 
Cal San Francisco, J.J. Brown Co. 415-589-5775 
Colo Denver, Western Ind'!. Sis. & Svcs. Co. 

303-758-3972 
Fla FI. Lauderdale, G. A. Palmer 305-764-3487 
Ga Atlanta, J. C. Lyle & Assocs. 404-688-5544 
III Chicago, Muzzy & Peters 312-287-1360-1 
Mass Wellesley, T. Sawyer Sis. Co. 617-235-2667 
Mich DetrOit, H. Wixson & A. Nehls 313-871-8815 
Minn Minneapolis, R.L. Perrin & Assoc., Inc. 

612-929-1111 
Mo Kansas City, D. Schmelzinger Co. 816-942-5562 
NJ Summit, A. P. Henricks Co. 201-273-0555 
Ohio Cleveland, H. W. Murray, J. W. Murray & M. H. 

Murray 216-333-2977 
Pa Pittsburgh, E. D. McGinley 412-561-7979 
Tex Dallas, Lynn & Hemphill, Inc. 214-747-4745 
Va Richmond, D. Miller & Assocs. 703-353-5324 
Wash Port Orchard (Seattle), A. G. Sullivan Co. 

206-871-0872 
Exp: South Bend, Ind., Export Sis. Div. 219-232-8286 

For Local SOurce Data Call Toll-Free 800-645-9200 
(In N.Y. State CaU 516-294-0990 Collect) 
CHARTPAK, Div.Avery Prods., 1 River Rd., Leeds, Mass., 

01053, Tel: 413-584-5446 
CHASE BRASS & COPPER CO., 20600 Chagrin Blvd., 

Cleveland, Ohio, 44122, Tel: 216-283-3900, TWX: 
216-486-5689; Sis. Mgr: T.J.S. Waterbury; Sis. Mgr. 
Sheet Div: T.E. Cox 

CHASSIS·TRAK, DIV., General Devices Co., Inc., 525 S. 
Webster Ave., Indianapolis, Ind., 46219, Tel: 
317·359-5407; V.P. Sis: R.K. Holwlck ••••.• Vol 3-318-321 
Local Sales Offices & Reps. 
Ariz Scottsdale, Schoeffler Assoc. 602-948-3470 
Cal Los Angeles, Groh Assocs. 213-338-8217 
Cal Mtn. View, G. Woempner Co. 415-964-5454 
Cal Van Nuys, J. Thomas 213-782-3820 
Conn Waterbury, Coakley, Boyd & Abbett, Inc. 

203-756-8766 
Fla Winter Pk., Young & Lawrence Assocs. 

305-647-6929 
III Chicago, R.M. Krueger Co_ 312-282-8444 
Ind Indianapolis, Mktg. Engineers. Inc. 317-546-1523 
Kans Overland Pk., Lowell, Kangas & Assoc. 

913-888-3200 
Md Bethesda, G. Rosen Assocs., Inc. 301-365-5113 
Mass Needham, Coakley, Boyd & Abbett, Inc. 

617-444-5470 
Minn Minneapolis, Hasse & Assocs. 612-588-0551 
Mo SI. Louis, Lowell, Kangas & Assocs. 

314-MI-7-1111 
NM Albuquerque, TolTec Corp. 505-268~4366 
NY Fayetteville, H.G. Richter Inc. 315-637-671.3 
NY Manhassett, Kalber & Mack 516-627-6620 
NC Paw Creek, Ward Tech. Sis. Co. 704-399-3481 
Ohio Cleveland, Components, Inc. 216-842-2737 
Tex Dallas, A. Martin Assoc. 214-358-3704 
Tex Houston, R. Martin Assoc. 713-462-4077 
Wash Seattle, Bergford 206-936-6664 

CHATHAM CONTROLS CORP., 33 River Rd., Chatham, 
N.J., 07928, Tel: 201-635-8892; Sis. Mgr: D.C. Perst 

Local Sales Offices & Reps. 
Cal Pasadena, Cornponents Corp. 213-681-7448 
NJ Fairlawn, PAR Assocs., Inc. 201-447-3722 
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CHESAP 

CHATILLON JOHN & SONS, 83-30 Kew Gardens Rd., 
Kew Gardens, N.Y., 11415, Tel: 212-847-5000; V.P. 
Sis: N. Lavenda; Sis. Engr: R. Eklund 

CHEM AERO, INC., 231 E. Lomita Blvd., Wilmington, Cal., 
90744, Tel: 213-775-2581, TWX: 910-345-6267; Mktg. 
Mgr: E. Swanson 

CHEMCUT CORP., 500 Science Pk., Stete College, Pa., 
16801, Tel: 814-238-0514; Disl. Mgr. East: L. Moyer; 
Disl. Mgr. Central: B. Reish; Sis. Mgr., West Coast Off: 
W. Mullins 

Local Sales Offices & Reps. 
Cal Anaheim, Chemcut Corp., Western Dist. Office 

714-630-1700 
CHEMETRON CORP., Welding Prods., 111 E. Wacker SI., 

Chicago, 111.,60601, Tel: 312-565-5000; V.P. Sis: C.l. 
Reinecke; Mktg. Mgr. Gas Equip: D. Kelker 

CHEMICAL ETCHING EQUIP. & SUPPLY, 7629 Crawford 
CI., Alexandria, Va., 22310, Tel: 703-971-2646; Sis. 
Mgr: A.E. Hunt 

CHEMICAL PRODS. CORP., King Philip . Rd:, E. 
Providence, A.I., 02914, Tel: 401-434-1770, TWX: 
401-438-2607; Pres: H.B. Allison; V.P. Sis: J.S. Hawes; 
Sis. Office Mgr: H.B. Davenport 

CHEMPLAST, INC., 31-150 Dey Rd., Wayne, N.J., 07470, 
Tel: 201-696-4700, TWX: 710-988-5834; Exec. V.P: M. 
Powell, Jr. 

CHEMPLAST, Local Distributors 
Tex Houston, Geophysical Supply Co., Box 52230 

713-224-0621 
CHEMTRONICS, INC., 1260 Ralph Ave., Brooklyn, N.Y., 

11236, Tel: 212-NA-9-13OO; Sis. Mgr: J. Eber1 
Local Sales Offices & Reps. 
Cal Los Angeles, Erlanger Sis. Co. 213-RE-I-2238 
Colo Englewood, Electronix Spec. Co. 303-781-4409 
Fla FI. Lauderdale, Jack Sproch Sis. Corp. 

305-886-0927 
Ga Norcross, B. Cooper Co. 404-448-5460 
III Chicago, Markal Sis. Corp. 312-282-5800 
Ind Indianapolis, New/Era Sis. 317-257-7333 
Mass N. Scituate, IN.A. HendriCkson 617-545-0652 
Minn SI. PaUl, Carl-M Co. 612-699-8004 
Mo Raytown, Taraski Sis. Corp. 816-358-4590 
NY Grand Island, L.J. McTaggart AssOC. 

716'773-9222 
Ohio SI. Mary's, Repp Co. 419-394-4724 
Pa Pittsburgh, R. Tanner Co. 412-561-4687 
Tex Richardson, Willoughby-Fouler Co. 214-235-3664 
Wash Seattle, Fleehart & Sullivan 206-LA-2-1533 

CHEMTRONICS, Local Distributors 
Ariz Tucson, Inland Elctrn Supply Co., Inc, Box 4010, 

715 E. Broadway 
Ind FI. Wayne, FI. Wayne Elctrns. Supply, 3606 

Maumee Ave. 219-742.4346 
Ky Louisville, Burks, P.I., 842 S. 7th 502-589.-3960 
Va Norfolk, Priest Elctrn., 6431 Tidewater Dr. 

703-855-2021 

CHERRY ELECTRICAL PRODS., 3623 Sunaet Ave., 
Waukegan, III, 60085, Tel: 312-689-7702, TWX: 
910-235-1572; Sis. Prom. Mgr: F. Amendola 

Vol :zel029-1036 
Local Sales Offices & Reps. 
Ala Huntsville, Powertronics 205-852-6347 
Ariz Scottsdale, Intermountain Engrg. Co. 

602-947-7379 
Cal Palo Alto, Abbott Engrg. 415-327-0830 
Cal Torrance, O'Donnell 213-323-9243 
Colo Arvada, Arrowhead Sis. 303-423-5556 
Conn Mllriden, Electro-Products Sis. 203-235-4040 
Fla Pompano Beach, CBC Elctrns., Inc. 

305-782-0804 
Ind FI. Wayne, Menze Sis. 219-747-5616 
Mass Waltham, Electro-Products Sis. 617-899-1570 
Mich Novi, Miltimore Sis. 313-349-5820 
Mich Troy, McPhail 313-689-6444 
Minn SI. Paul, Cahill 612-739-8445 
Mo Prairie Village, Thro Industrial Sis. 913-362-2533 
NJ Ft. Lee, S. Justin 201-947-4371 
NJ Pitman, Colrud Co. 609-589-5866 
NM Albuquerque, Inter-Mountain Engrg. Co. 

505-344-2212 
NY Rochester, Andres Sis. 716-244-2445 
NC Thomasville, Powertronics 919-476-4257 
Ore Portland, J.J. Backer Co. 503-297-3776 
Tex Dallas, Reese Assoc. 214-638-6575 
Tex Houston, Reese Assoc. 713-621-3134 
Wash Seattle, Jas. J. Backer Co. 206-285-1300 
Wisc Pewaukee: D. Herrick 414-691-2770 

For Local SOurce Data Call ToIl-Free 800-645-9200 
(In N.Y. State Call 516-294-0990 Collect) 
CHERRY RIVET & BOOTS NUT DIVS., Townsend Co., 

P.O. Box 2157, Santa Ana, Calif., 92707, Tel: 
714-545-5511, TWX: 910-595-1500; Sis. Mgr: D.J. 
Sauser 

CHESAPEAKE INSTR. CORP., Shadyside, Md., 20867, 
Tel: 301-867-2151; Mktg. Mgr: J.F. Luckey 
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CHESTE 

CHESTERFIELDPAODS. INC;, '!IlIA Victor St., Saddle 
Brook; N. J.,07662, Tet 20101145-6886; Pres: M. SlIver; 
Chf. Elee. engr: A. Spencer ................ _ ... ; ..... Vol ~556 
Local Sales Offices & Reps. 
COlo Golden. Comm·well Sis. & Engrg. 303·277·0807 
III Chicago. K. W. Meyers Co. ·312·774-6440 
Ind Indianapolis, K. W: Meyers Co. 317·243-6&81 
Md Edgewater. Commart, Inc. 301· 79S-0607 
Mass Acton. E.E. Specialists. lno. 617·259·9200 
Minn Minneapolis. K. W. Meyers Co. 612·920·7080 
NJ Saddle Brook, L&M Assocs. 201·843-8700 
NY Brentwood. L & M Assocs. 516-231-8363 
NY New York City. L & M Assocs. 212·675·7486 
Pa Andalusia. L & M Assocs. 215·639·3100 
T ex Dallas, Bradanco 214·358·3278 
Tex Houston. Bradenco 713-529·9881 
Wisc Milwaukee. K; W. Meyers Co. 414·482-1313 

CHICAGO CONDENSER CORP .• 3255 W. Armitage Ave., 
Chicago. III .• 60647, Tel: 312·227·7070; Sis. Mgr: P. 
Philips 

CHICAGO DYNAMIC INDS., Precision Prods. Div., 1725 
W. Dlversey Blvd., Chicago, ilL, 60614, Tel: 
312~935-46OO; Sis Mgr: J.M. Early ................ Vol ~1028 
Local Sales Offices & Reps. 
Ala Huntsville, Craft Assocs. 205·837·0221 
Cal Menlo Pk., West Engrg. Sis. 415·325·2885 
Cal Sun Valley. Weightman 213·768·5750 
Colo Denver, TESSCO 303·744·1119 
Conn Waterbury, Coakley. Boyd & Abbett 

203·756-8766 
Fla Maitland, Craft Assoc. 305·645·2242 
Ga Atlanta. Craft Assoc. 404·237·2282 
III Rolling Meadows, Sumer 312·394·4900 
Ind FI. Wayne, Temple Eng. 219·744·4331 
Md Glen Arm, Billis Sis. Co. 301·592·7047 
Mass Needham, Coakley. Boyd & Abbett 617·444·5470 
Mich Derott, L. Dickelman 313·255·3300 
Minn Edina, M. Foster 612,941·7600 
Mo Kansas City. Harris·Hanson Co 816·HI·4·9494 
Mo St. Louis, Harris·Hanson 314·962-0111 
NJ Cherry Hill, J. Sillis Sis. 609·HA-8·3651 
NM Albuquerque. TESSCO 505·298·0024 
NY Albany, Compar·Albany 518·489·4777 
NY Jamaica, S.A.M. Assocs. 212·0L·8·B881 
NC, Greensboro, L & D. Inc. 919·292·3201 
,Ohio Cleveland, L. Dickelman 216-831-1039 
Tex Dallas, Glidden Electro Equip. 214·EM-3·6539 
Tex Houston, Glidden Electro Equip. 713-681-1415 
Exp: N.Y" Westbury, Minthome Int'l.. Co. 212-695-3120 
For: Ville Lasalle 650, Que .• Electrodesign. Ltd. 

514-363-5120 

CHICAGO LOCK CO., 4275 W. Belmont Ave., Chicago, 
10., 60641, tel: 312·282-7177; Pres: LB. Shinn, Jr.; Dir. 
Tech. Engrg: W.S. Chriatopl!er .................... VoI ~1037 
Local Sales Offices & Reps. 
NY New Rochelle 914·636·1311 

CHICAGO MINIATURE LAMP WORKS, 4433 N. 
Rav_wood Ave., Chicago, III., 60640, Tet 
312-78401020, TWX: 910-221-5445; Sis. Mgt: It. 
Galameau .................................................... Vol ~464-475 
Local Sales Offices & Reps. 
Ariz Phoenix, Howe & Howe Sis. 602-264·7971 
Cal Freemont. CMLC 415-391-1096 
Cal No. Hollywood. CMLC 213·877-0158 
Colo Denver, Lindberg Co. 303·758-9033 
Conn New Haven. Gerber Sis. 203·777-6279 
Fla N. Miami Bch., Cartwright & Bean 305-945-2962 
Fla Orlando, Cartwright & Bean 305·896-2031 
Ga Atlanta, Cartwright & Bean 404-237·3106 
III Chicago, CMLW 312-784·1020 
Ind Indianapolis, L. M. DeVoe Co. 31.7·257·1227 
Iowa Cedar Rapids. J. G. Twist Co. 319·365-1401 
Kans Prairie Village. J. G. Twist Co. 913-236-4646 
La Chalmette, Cartwright & Bean 504-279·4598 
Mass E. Longmeadow, Gerber Sis. 413·525-3059 
Mass Waltham, Gerber Sis. 617-890-6040 
Mich DetrOit, A.C. Merchant 313·535-6000 
Mich SI. Joseph, R.C. Merchant 616-983-7378 
Minn Edina. M. Foster Co. 612-835-2252 
Mo St. LouiS, J. G. Twist Co. 314-432·2830 
NJ Cherry Hill. Trinkle Sis. 609-667-3500 
NY PI, Washington, T.M.A., Inc. 516-883-2432 
NY syracuse, L. D. Allen. Inc. 315-458-7470 
NC Charlotte. Cartwright & Bean 704-333-6457 
Ohio St. Marys 419·394-3377 
Tenn Memphis, Cartwright & Bean 901-276-4442 
Tex Dallas.Techno 21.4-357-9213 
Utah Salt Lake City. Lindberg Co. 801·364-6409 
Wash Seattle. J.J. Backer Co. 206·285·1300 
Exp: III .• Chicago, E.D .. Magnus & Assoc. Inc, 

312-334·1503 
For: Can., Toronto, Onl., General Instr. Can. 

416-763-4133 
CHICAGO MINIATURE Local Distributors 
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Ala Birmingham, J.W. Clary Co .. 1713 Second Ave. 
S. 205,322-2486 

Ariz Phoenix, Liberty Electms., 3612 N. 16th SI. 
602·264·4438 

Cal Garden Grove, Allied Elctms., 12311 Industry SI. 
213-598·6605 

Cal Goleta, Radio Prods. SiS., 350 S. Kellogg Ave 
805-964-6823 

Cal Los Angeles, Radio Prods. SiS., 1501 S. Hill SI. 
213·748·1271 

Cal MI. View, Abacus Elctrns. Co., Inc., 1065 Terra 
Bella Ave. 415·961-1500 

Cal MI. View, Elmar Elctm., 2288 Charleston Rd. 
415·961-3611 

Cal San Diego, Radio Prods. Sis., 7889 Clairemont 
Mesa Blvd. 714·292·5611 

Cal San Diego, ShankS and Wright Inc., 2045 Kettner 
Blvd. 714-239-0176 

Colo Commerce City, Elmar EleCtronics Inc., 6777 E. 
50th Ave. 303·287·9611 

COnn Fairfield. Utronic Inc., 273 Linwood Ave. 
203-255·4521 

Conn Hamdan, Arrow Elctrncs., 295 Treadwell SI. 
203·248·3801 

Ga Manta, Jackson Elctrncs .• 1135 Chattahoochee 
Ave. NW 404·355-2223 

III Chicago, Allied Elctms., 2400 W. Washington 
Blvd. 312·421·2400 

III Chicago, Elctrn. Distr. Co., Inc .• 4900 N. Elston 
Ave. 

III Palatine, Ohm/Elctrns, 645 Vermont Ave 
312-359·5500 

Ind FI. Wayne. FI. Wayne Elctrns .. Supply, 3608 
Maumee Ave. 21.9-742-4346 

Ind South Bend, Radio Distr Co Inc. 1212 HIgh St 
219·287·2911 

Iowa Cedar Rapids, Iowa Radio Supply Co. Inc., 719 
Center Point Rd .. NE 319-364-6154 

Ky Louisville, Burks, P.I.. 842 S. 7th 502·589-3960 
La Baton Rouge, Ralph's, Inc., 1732 Plank Rd. 

504-344-3761 
La Lafayette, Ralph's Inc., 3004 Cameron SI. 

318·234-4507 
La New Orleans; Ralph's. Inc., 4334 Stemway Or. 

504·242·2731 
La Shreveport, Interstate Elec. Co., 1419 Culpepper, 

Sox 1094 319-423·6131 
Md Baltimore. Arrow Elctrns., 5207 E. Drive 

301·247·5200 
Md Baltimore. Radio Elec. Service Co., 1026 

Cromwell Bridge Rd. 301·823-0070 
Mass Burlington, Arrow Elctrns., 15 A Street 

617-273-0100 
Mass Cambridge, Wilshire Elctrns.lNew England,205 

Alewife Brook Pkwy. 617-491-3300 
Mass Woburn, Abbott Elctrn., 902 Main SI. 

617-935'2040 
Mich Muskegon.Western Elctrn Supply. 1781.5th St 

616-722·7628 
Minn Minneapolis. Elctrn Center Inc., 127 3rd Ave. N. 

612-338-5881 
Mo SI. Louis. Van Sickle Radio Elctrns, Inc. 1915 

Washington Ave 314·MA-1-5000 
Neb Lincoln, Scott Elctm Supply Corp .• 4040 Adams 

St 403·434-8308 
Neb Omaha. J-B Distributing Co., 1616 Cass St 

402·341-5525 
Neb Omaha, Radio Equipment Co., Box 3843, 625 N. 

18th SI. 402-341·7700 
NJ Moorestown, Arrow Elctrns., Pleasant Valley Rd. 

609·235·1900 
NJ Pennsauken. Recso Eltrns.-Div. of Astex. Airport 

& Central Hwys. 609·662-4000 
NJ Saddlebrook, Arrow Elctrns. Inc., 285 Midland 

Ave. . 201-797.·5800 
NJ Springfield, Federated Bctrns. Div. Federated 

Purchaser, Inc., 155 Rte. 22 201·376-8900 
NY Binghamton, Wilshire Elctrns., 617 Main SI., 

WeStover Plaza 607-797-1236 
NY Farmingdale, Arrow Elctrns .• Inc., 900 Broad 

Hollow Rd., Rte. 110 516-694-6800 
NY Farmingdale. Harrison Elctnc., 20 Smith St. 

516·293-7990 
NY Lynbrook, Peerless RadiO, 19 Wilbur SI. 

516-593·2121 
NY New York, Midway Ind'i. Elec., 38 E. 29th SI. 

212·889-0370 
NY Rochester. Simcona Elctrncs. Corp., 275 MI. 

Read Blvd. 716-328·3230 
Ohio Akron. Akron Elctrn. Supply, 107 S. Arlington St 

216-762-8818 
Ohio Akron. Sun Radio Co .. 110 E. Market SI. 

. 216·HE-4·2171 
Ohio Cincinnati, United Radio Co., Summtt& Reinhold 

Dr. 800-582-7080 
Ohio Cleveland, Arrow Elctrns., 23945 Merchantile Rd. 

216·464·2000 . 

Wo1.4·1973 

Ohio Cleveland, Farr Elctrns, 5403 Prospect Ave. 
216-881·7403 

Ohio DaytOn, Arrow Elctrns., 3100 Plainfield Rd. 
513·253·917e 

OhiO Solon, REPCO. 6835 Cochran Rd. 216·248·8900 
Okla Tulsa, Oil Capitol Bec., 708 S. Sheridan 

918-836-2541 
Ore Portland, Almac/ Stroum Elctrns. 8888 SW 

Canyon Rd 503-292·3534 
Pa Erie, Mace Elctrn .• 2631 W. 8th SI. 814·838-3544 
Pa Philadelphia, Simco inc .• 3907-11 N. Broad St; 

215·BA·9·1880 
Pa Reading, Barbey Elctrn., 333 N. 4th SI. 
Tenn Chattanooga, Curle Elctrns., 1813·S. Maiket 
Tenn 'Nashville, Electra Distributing, 1914 W. End Ave.; 

615·329-397~ 
Tex Beaumont, Ralph's, Inc., 1270 Broadway 

713-833-9443 
Tex FI. Worth, Allied Elclrns., 401 E. 8th SI. 

817·336-5401 
Tex FI. Worth. Swleco. Inc., Box 670, 1518 E. 

Lancaster St 817-335-6521 
Tex Houston, Harrison Equip. Co. Inc., 1616 

McGowen SI. 71$,224-9131 
Utah Selt Lake City. Standard Supply Co., 225 E. 6th 

So. 801·355·2971 
Va Norfolk, Priest Elctrn .• 6431 Tidewater Dr. 

703-855·2021 
Wash Seattle, AlmacfStroum Elctrns. 5811 Sixth Ave 

S. 206·763-2300 
Wash Seattle, Uberty Elctrns., 5303 2nd Ave. S. 

206·763·8200 
Wisc Madison. Satterfield Elctrn., 1900. S.Park SI. 

608·257-4801 
Wisc Milwaukee, Electronic Expeditors. Inc., 6045 N. 

Green Bay Ave. 414-228·8100 
Wisc Milwaukee. Marsh Elctrns .• 6047W. Beloit Rd. 

414·545-6500 
For Local Source Oats Call Toll-Free 800-645·9200 
(In N.Y. State Cell 516-294-0990 Collect) 

CHICAGO SWITCH, 2035 W. Wabansla Ave., Chlcagq, 
111.,60647, Tel: 312-489-5500; SIs. Mgr: M. Podgorski 

Vol 2<0476,477,1038-1045 
Local Sales Offices & Reps. 
Cal San Marino, Van Gott & Assoc. 213·282-1125 
Fla Indian Rocks Bch., Tech-Rep. 813-595-2834 
Fla Melbourne. Tech·Rep.' 305-723·9140 
Ga Atlanta, Tech Rep. 404·963-8651 
Mass Newton Upper Falls, Brookdale/RiChter Engrg. 

617-244·6969 
Mich Southfield. J. Montgomery 313-358·2616 
NJ River Edge, MEG Elctrn. Sis. 201·265·9887 
NY Syracuse. Nycom 315-437-8343 
Ohio Chagrin Falls, Elctrn. Salesmasters 216-247-8201 
Ore Beaverton, N. R. SChultz Co. 503·646·1345 
Tex Addison. Campion Sis. 214-239·9196 
Wash Bellevue. N. Schultz 206·GL-4-5224 

For Local Source Data Call Toll-Free 800-645-9200 
(In N.Y. State Call 516-294-0"0 Collect) 
CHOMERICS, INC., 77 Dragon CI., Woburn. Mass .• 01801. 

Tel: 617·935·4850, TWX: 710·393·0173; Sis. Mgr: K. 
Dunne; Sis. Engr: A. Benoit; Sis. Engr: A. Stahl 

CHRISTIANSEN RADIO INC., 3034 Neatell, Laguna 
B88j:h, Cal., 92651, Tel: 714-497-1506 .......... VoI2'l323 

CHRISTIE ELEC., 3404A W. 67th St., Loa Angeles, Cal., 
90060, Tat 213-75Cl-l1S1, TWX: 910-321-3867; V.P: F. 
Benjamin; Applications Engr: Herm Rudman 

Voll0Ci48,649 
Local Sales Offices & Reps. 
Ala Huntsville. Ridge Instr. 205-837·3211 
Ariz Phoenix, R.A. Mayes 602·279·5243 
Cal Los Angeles. Halbar Assocs. 213-387-8283 
Cal Santa Clara, Thomas-Hartman Assoc. 

408'247·1252 
Colo Broomfield, A.A. Mayes Co. 303·466-6311 
Fla Winter Park. Ridge Instr. Co. 305;239-4111 
Ga Tucker. Ridge Instr. 404-939-1554 
Haw Honolulu, Victor Kim Elctrns. 507·132 
Kans Prairie Vlg .• Engrg. Svcs.· 913·649-4000 
Md Silver Spg., L. White 301·585-3141 
Mass Burlington, W.M. Hague Co. 617·273-2450 
Mich Farmington. Carter, McCormic & Pierce 

313-477·7700 
Mo Dayton. Carter. McCormiC & Pierce 

51 $,278-5873 
Mo St. Louis. Engrg. Svcs. 314-726-2233 
NJ Ridgewood,lnstr. Sis. Co. 201-445-5210 
NM Albuquerque, A. Mayes 505·265·7989 
NY Syracuse, Rep. Tech., Inc. 315-437·2845 
NC Winston-Salem, L. WMe & Co. 919·725-3612 
Ohio Cleveland. Carter, McCormic & Pierce 

216,333-5650 
Ohio Worthington, Carter. McCormic&Pierce, Inc. 

614·888-4466 
Pa King of Prussia. L. Whit9'-Keystone 215·265·1817 
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Pa Pittsburgh, Carter, McCormic & Pierce 

Tenn Oak Ridge, Ridge Instr. 
Tex Richardson, C. Tinch 
Wash Bellevue, A. Smilh Co. 
Exp: Cal., L.A., Trans·Worid Trade 

412-824-3760 
615-483-1311 
214-231-1322 
206-746-6770 
213-472-0444 

CHROMALLOY-ALCON INC., 1750 N Kimball Ave., 
Chicago, III., 60647, Tel: 312-BE-5-5030 .•.•.... Vol :Je552 
Local Sales Offices & Reps. 
Cal Reseda, M. J. Cozzi 213-DI-2-7383 
Fla 51. Petersburg, Comps. Sis. 813-360-7460 
III Chicago, Alcon Metal Prods. 312-BE-5-5030 
III Rolling Meadows, Sumer, Inc. 312-394-4900 
Ind Indianapolis, Marquart & Assocs. 317-253-3997 
Mass Acton, G Dick Assocs. 617-899-2364 
Minn Minneapolis, Siedare Assocs. 612-533-2294 
NJ Englewood Cliffs, Sprung·Nussbaum 

201-947-6767 
NY Brockport, G. J. Gay, Inc. 716-637-2846 
Pa Philadelphia, Paragon Sis. Co. 215-LO-3-7060 
Tex Richardson, Corwin Assocs. 214-424-8333 
Va Lynchburg, J. A. Griffin 703-384-5236 

For Local Source Data Call TOil-Free 800-645-9200 
(In N.Y. State Call 516-294-0990 Collect) 

CHRONETICS, INC., 600 Nuber Ave., Mt. Vernon, N.Y., 
10560, Tel: 914-699-4400, TWX: 710-560-0014; Sis. Mgr: 
S. Gordon ............................................................ Vol le4tO 
Local Sales Offices & Reps. 
Cal Sherman Oaks, Windsor Dynamics 213-989-3631 
Cal Woodside, Windsor Dynamics 415-854-4870 
Colo Arvado, Technology Mktg. Assoc. 303-322-6844 
Fla Clearwater, Brennan Assocs., Inc. 813-446-5006 
III Chicago, L.F. Green & Assocs. 312-286-6824 
III Mt. Prospect, Contemporary Science 

312-255-3793 
Ind Indianapolis, L.F. Green & Assocs. 317-253-2087 
Md Bethesda, Powell-Pendergraph, Inc. 

301-656-4535 
Mass Waltham, McBar Assocs. 617-890-0233 
Minn Minneapolis, L.F. Green & Assocs. 612-781-1611 
NM Albuquerque, Technology Mktg. Assoc. 

505-298-4321 
NY Dewitt, DB Assocs. 315-446-0220 
NY MI. Vernon, Q.E.D. Elctrns., Inc. 914-664-0080 
Ohio Dayton, Rixan Assocs. 513-278-4216 
Pa King of Prussia, Letronix 215-265-1020 
Tenn Knoxville, Pulcir, Inc. 615-693-3641 
Tex Dallas, R Martin Assocs, Inc. 214-358-3704 
Tex Houston, R. Martin Assocs., Inc. 713-462-4077 
Va Richmond, Powell·Pendergraph, Inc. 

703-264-2341 
Wash Seattle:H. Levinson Co. 206-EA-3-5100 

CHRONO-LOG CORP., 2583 W. Chester Pike, Broomall, 
Pa., 19008, Tel: 215-EL-6-6771; Sis. Mgr: D. Biberman 

Vol lea33 
Local Sales Offices & Reps. 
Cal Los Angeles, Thorson Co. 213-WE-7-0790 
Cal Palo Alto, Thorson Co. 415-DA-l-2414 
Cal San Diego, Thorson Co. 714-CY-8-8385 
Cal Tustin, Thorson Co. 714-544-5121 
Colo Broomfield, R. A. Mayes Co. 303-466-6311 
Mass Needham, Wild & Assocs. 617-HI-4-2366 
NJ Mendham, J. J. Wild, Inc. 201-543-4782 
NM Albuquerque, RA Mayes Co. 505-265-7989 
NY Hastings on Hudson, Wild & Assocs. 

914-963-3803 
NY Jericho, J. J. Wild, Inc. 516-963-6600 
Ohio Worthington, Ohio Instr. Co. 614-885-0743 
Pa Southampton, Wild & Assocs. 215-EL-7-.6645 
Tex Houston, R A. Mayes Co. 713-466-8325 
Tex Richardson, R. A. Mayes Co. 214-235-3043 
Va Arlington, H.J. Heffernan Co. 703-JA-2-6666 
Wash Seattle, Thorson Co. 206-ME-2-0710 
For: Can., Don Mills, Onl., York Instrs. 416-445-1255 

CIMCO WIRE & CABLE, 250 W. Crescent Ave., 
Allendale, N.J., 07401, Tel: 201-327-2522; Sis. Mgr: J.B. 
Monaghan; Asst. Sis. Mgr: J. Ryan .............. Vol :Je1347 
Local Sales Offices & Reps. 
Ariz Phoenix, Electrical Specialty 602-275-5736 
Cal Chatsworth, Cal·Ward Sis. Co. 213-885-1771 
Cal Palo Alto, Lockwood Assocs/No. 415-328-3999 
Colo Denver, Electrical Specialty 303-321-0226 
Fla Orlando, Royce Elctrn. Sis., Inc. 305-843-6030 
III Chicago, Kennedy Engrg. 312-631-8283 
Ind FI. Wayne, Component/Insulation Corp. 

219-485-7114 
Mass Weston, F.C. Talbot Co. 617-893-6877 
Mich Birmingham, Corilp.llnsulation 313-644-0087 
Mo Springfield, Del·Tech Assocs. 417-881-3667 
NY Mineola, RA. Colucci Co. 516-746-0397 
NY Rochester, . Simeona Elctrns. 716-328-3230 
Ohio Cleveland, Component/Insulation Corp. 

Pa 
Pa 

Bala Cynwyd. Vantage Sis. Co. 
Pittsburgh, J.W: Kight Co. 

216-521-3570 
215-667-0990 
412-781-8303 

Tex Dallas, RE. Nesbitt Co. 214-357-460t 
Va McLean, Paragram Sis. Co. 703-356-0808 
For: Can., Montreal, Que., Allied Elctrn. Sis. 

514-488-5547 
CIMCO Local Distributors 
NY Rochester, Simcona Elctrncs. Corp., 275 MI. 

Read Blvd. 716-328-3230 

CINCH CONNECTORS, OPER OF TRW ELCTRN. 
COMPS., 1501 Morse Ave., Elk Grove Village, III., 60007, 
Tel: 312-439-8800, TWX: 910-222-1796; SiS.' Mgr: K.E. 
Meyers .......................................................... Vol 30854-924 
Local Sales Offices & Reps. 
Ala Hunlsville 
Cal Cerritos 
Cal Mounlain View 
Fla Orlando 
III Elk Grove Village 
Ind Indianapolis 
Mass Reading 
Mich Detroit 
Minn Minneapolis 
Mo 51. Louis 
NJ Clifton 
NY Melville 
NY Rochester 
Ohio Dayton 
Pa Glenside 
Tex Dallas 
Wash Seattle 

CINCH Local Distributors 

205-772-9656 
213-924-5711 
415-969-2252 
305-894-6881 
312-437-5110 
317-547-9411 
611'-944-3020 
313-873'1150 
612-835-5454 
314-727-7370 
201-545-0990 
516-293-9000 
716-461-3070 
513-298-9862 
215-887-7520 
214-637-6650 
206-633-3160 

Ariz Phoenix, Kierulff • Phoenix, 2633 E. Buckeye Rd. 
602-273-7331 

Ariz Tucson, Inland Elctrn Supply Co., Inc, Box 4010, 
715 E. Broadway 

Cal Garden Grove, Allied Elctrns., 12311 Industry 51. 
213-598-6605 

Cal Los Angeles, Kierulff·Los Angeles, 2585 
Commerce Way 213-685-5511 

Cal MI. View, Elmar Elctrn., 2288 Charleston Rd. 
415-961-3611 

Cal Palo Alto, Kierulff·Palo Alto, 3969 E. Bayshore 
Rd. 415-968-6292 

Cal San Diego, Kierulff·San Diego, 8797 Balboa Ave. 
714-278-2112 

Cal San Diego, Western Radio, 1415 India 51. 
714-235-6571 

Cal Woodland Hill, Rampart Components, 21201 
Oxnard 51. 213-887-7260 

Colo Commerce Cily, Elmar Electronics Inc., 6777 E. 
50th Ave. 303-287-9611 

Colo Denver, Burstein·Applebee 303-244-3336 
Conn Hamden, Arrow Elctrncs., 295 Treadwell SI. 

III 

III 
III 

III 

III 

203-248-3801 
Chicago, Allied Elctrns., 2400 W. Washington 
Blvd. 312-421-2400 
Chicago, Burstein·Applebee 312-763-4848 
Chicago, Elctrn. Dislr. Co., Inc., 4900 N. Elston 
Ave. 
Palatine, Ohm/Elctrns, 645 Vermonl Ave 

312-359-5500 
Skokie, Bell Inds. Elctrn. Dislr. Div., 7701 N. 
Austin Ave. 312-282-5400 

Ind Ft. Wayne, Ft. Wayne Elctrns. Supply, 3606 
Maumee Ave. 219-742-4346 

Ind South Bend, Radio Dislr Co Inc, 1212 High St 
219-287-2911 

Kans Kansas City, Burstein·Applebee 816-561-5460 
Ky LouisVille. Burks, P.I., 842 S. 7th 502-589-3960 
La Baton Rouge, Ralph's, Inc., 1732 Plank Rd. 

504-344-3761 
La Lafayette, Ralph's Inc., 3004 Cameron 51. 

318-234-4507 
La New Orleans, Ralph's, Inc., 4334 Stemway Dr. 

504-242-2731 
La Shreveport, Inlerstate Elec. Co., 1419 Culpepper, 

Box 1094 318-423-6131 
Md Baltimore, Arrow Elctrns., 5207 E. Drive 

301-247-5200 
Md Baltimore, Radio Elec. Service Co., 1026 

Cromwell Bridge Rd. 301-823-0070 
Mass Boston, De Mambro Elctrns, 1095 

Commonwealth Ave. 617-787-1200 
Mass Burlington, Arrow Elctrns., 15 A Street 

617-273-0100 
Mass Cambridge; Wilshire Elctrns.lNew England, 205 

Alewife Brook Pkwy. 617-491-3300 
Mass Woburn, Abbott Elctrn., 902 Main 51. 

617-935-2040 
Mich Romulus, Pioneer/Michigan, 6337 N. Beverly 

Plaza 313-729-8500 
Minn Duluth, Northwest RadiO, 123 E. First 51. 

218-727-1565 
Minn Minneapolis, Hall·Mark Elctrns., 4555 W. 77th 51. 

612-925-2944 
Mo Kansas City, Burstein Applebee 816-561-5460 
Mo 51. Ann, Interstate Ind Elctrn, 10525 51. Charles 

Rock Rd 314-428-8522 
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Mo 51. Louis, Van Sickle Radio Elctrns, Inc, 1915 
Washington Ave 314-MA-l-6000 

Neb Lincoln, Burstein Applebee 402-434-0678 
Neb Lincoln, Scott Elctrn Supply Corp., 4040 Adams 

5t 403-434-8308 
Neb Omaha, J·B Distributing Co., 1616 Cass St 

402-341-5525 
Neb Omaha, Radio Equipment Co., Box 3843, 625 N. 

18th 51. 402-341-7700 
NJ Clifton, Eastern Radio, 312 Clifton Ave. 

201-471-6600 
NJ Moorestown, Arrow Elctrns., Pleasant Valley Rd. 

609-235-1900 
NJ Pennsauken, Recso Eltrns.·Div. of Astex, Airport 

& Central Hwys. 609-662-4000 
NJ Saddlebrook, Arrow Elctrns; Inc., 285 Midland 

Ave. 201-797-5800 
NM Albuquerque, Kierulff·New Mexico, 2524 Baylor 

Dr.,S.E. 505-247-1055 
NY Buffalo, Summit Dist. Inc., 916 Main 51. 

716-884-3450 
NY Farmingdale, Arrow Elctrns., Inc., 900 Broad 

Hollow Rd., Rte. 110 516-694-6800 
NY Farmingdhle, Harrison Elctnc., 20 Smith 51. 

516-293-7990 
NY Hauppauge, Rampart Components, Engineers 

Rd. 516-273-1111 
NY Lynbrook, Peerless Radio, 19 Wilbur 51. 

516-593-2121 
NY Rochester, Rochester Radio, 140 Main 51. 

716-454-6300 
NY Rochester, Simcona Elctrncs. Corp., 275 Mt. 

Read Blvd. 716-328-3230 
Ohio Akron, Akron Elctrn. Supply, 107 S. Arlington St 

216-762-8818 
Ohio Cincinnati, United Radio Co .. Summit & Reinhold 

Dr. 800-582-7080 
Ohio Cleveland, Arrow Elclrns., 23945 Merchantile Rd. 

. 216-464'2000 
Ohio Cleveland, Pattison Supply Co., 4550 Willow 

Pkwy. 216-441-3000 
Ohio Cleveland, Pioneer Standard Elctrns., Inc., 4800 

E. 131st 51. 216587-3600 
Ohio Dayton, Arrow Elctrns., 3100 Plainfield Rd. 

513-253-9176 
Ohio Dayton, Pioneer/Dayton, 1900 Troy 51. 

513-236-9900 
Ohio Warren, REM Elctrns. Supply Co., 264 W. Market 

51. 216-399-2777 
Okla Tulsa, Oil Capitol Elec., 708 S. Sheridan 

918-836-2541 
Ore Portland, Almac/Stroum Elclrns, 8888 SW 

Canyon Rd 503-292-3534 
Pa Pittsburgh, Cameradio Co .. 2801 Liberty Ave. 

412-391-7400 
Pa Reading, Barbey Elctrn., 333 N. 4th SI. 
Tenn Nashville, Electra Distributing, 1914 W. End Ave. 

615-329-3971 
Tex Beaumont, Ralph's, Inc., 1270 Broadway 

713-833-9443 
Tex Dallas, Hall·Mark Elcton Corp., 9333 Foresl La. 

214-231-5101 
Tex FI. Worth, Allied Elctrns., 401 E. 8th SI. 

817-336-5401 
Tex FI. Worth, Swieco, Inc., Box 670, 1518 E. 

Lancaster St 817-335-6521 
Tex Houston, Harrisbn Equip. Co. Inc., 1616 

McGowen 51. 713-224-9131 
Tex Lubbock, R & R Elctrn Supply Co, 1607 Ave. G, 

Box 1860 806-765-7727 
Utah Salt Lake City, Standard Supply Co., 225 E. 6th 

So. 801-355-2971 
Va Norfolk, Priest Elclrn., 6431 Tidewater Dr. 

703-855-2021 
Va Roanoke, Peoples Radio & Tv Supply Co., 1015 

Moorman Rd 
Wash Seattle, Almac/Stroum Elctrns, 5811 Sixth Ave 

S. 206-763-2300 
Wash Seattle, Liberty Elctrns., 5303 2nd Ave. S. 

206-763-8200 
Wisc Milwaukee; Electronic Expeditors, Inc .. 6045 N. 

Green Bay Ave. 414-228-8100 
Wisc Milwaukee, Marsh Elct".s., 6047 W. Beloit Rd. 

414-545-6500 
For Local Source Data Call Toll-Free 800-645-9200 
(In N.Y. State Call 516-294-0990 Collect) 

CINCH-GRAPHIK, OPER. OF TRW ELCTRN. COMPS., 
Dlv. TRW INC., 200 S. Turnbull Canyon Rd., City of 
Industry, Cal., 91744, Tet 213-333-1201, TWX: 
910-584-1861; Sis. Mgr: G. Holmes ................ VoI ~25 
(Refer to Cinch' Connectors for Sales Office Information) 
CINCH·MONADNOCK, OPER OF TRW ELCTRN. 

COMPS., Div. TRW INC., 18300 E. Valley Blvd., Box 
1222, City of Industry, Cal., 91747, Tel: 213-964-6581, 
TWX: 910-584-1303; 51s. Mgr: G. Holmes 
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CINCIN 

CINCINNATI DEY; & MFG. CO .• 5614 wooster Pike. 
Cinclrtnati. Ohio. 45227. Tel: 513-271-7260; Sis. Mgr: E. 
Mooney 

CINCINNATI ELCmNS. CORP .• 2630 Glendale Milford 
Rd .• Cincinnati. Ohio. 45241. Tel: 513-563-6000. TWX: 
810 464-8151; Mktg. Mgr. - Commun: .F.G. Biscardi; 
Mktg. Mgr. - EW: J.H. Newman; Mktg. Mgr. - IR: D.F. 
Coates . 

CINCINNATI MILACRON. Process Controls Div.; Lebanon. 
Ohio. 45036. Tel: 513-494-5444. TWX: (810) 460-8761; 
Sis. Mgr: M. Radeke 

Local Sales Offices & Reps. 
cal Los Angeles. CinCInnati Milacron 
Cal San Franciscc. Cincinnati Milaeron 
Ga Atlanta. Cincinnati Milaeron 
III Chicago. Cincinnati Milacron 
Mich Detroit. Cincinnati Mllacron 
NY New York. Cincinnati Milaeron 
Tex Houston. Cincinnati Milacron 

213-582-8361 
408-735-0701 
404-634-6312 
312-439-5726 
313-557-2700 
201-687-4500 
713-622-4620 

CINCINNATI SUB-ZERO PRODS., 2612 Gilbert Ave., 
Cinclnnat~ OhIO, 45208, Tel: 513-751-8810; Chief Engr: 
T.J. Frederick ~u •• u.~ •••• u_ ••• ~._~_ ••••••••••• ~~u_ Vol 1e383 
CINEFOT INTERNATIONAL CORP .• One Park Ave .• New 

York. N.Y .• 10016. Te.l: 212·532·2323; Sis. Mgr: W.S. 
Victor 

ClA-Q.. TEL, 10504 Wheatley SI., Kenlllnglon, Md., 
207115, Tel: 301-146-1800; SIs. Mgr: R. Wainwright 

Vol 2eSS6,557 
CIRCON CORP .• 749 Ward Drive; Santa Barbara. Ca .• 

93111. Tel: 805·967·0404 
Local Sales Offices & Reps. 
Ariz Phoenix. Jensen Tools & Alloys 
Cal Ana Loma. Metro-Line Western 714·987·4 t 12 
Cal Palo Alto. Andot Tech. Sis. 415·325·0058 
Aa Miami. Elctrn. Equip. 
Mass Boston.lndl Equip. & Sis. 617·227·8112 
NJ Saddle River. B. Most Assocs. 201-625·0033 
NY BInghamton. Stack Ind·1. Elctrns. 607·723-6326 
NY Hempstead. Davis Elctrns. 516-483·9200 
NY New York. Terminal·Hudson Elctrns. 

212·243·5200 
Pa Cornwells Heights. H. Mann 21.5·639-6200 
Pa Phila .• Techni-Tool 212-569·4457 
Tex Dallas. Metron Central 214-234·1411 

CIRCUIT ASSEMBLY CORP .• 3025 S. Kilson Dr .. Santa 
Ana. Cal.. 92707. Tel: 714·540·5490 

CIRCUIT POWER. INC .• 227 Main SI.. Portland. Conn .• 
0648.0. Tel: 203·342·2520; Sis. Mgr: P.C. Hooper 

Local Sales Offices & Reps. 
Cal Los Altos. Cain & Co. 415-948·6533 
Cal LOS Angeles. Cain & Co. 213-476-2251 
Conn Milford. Westwood Assocs. 203·878·8528 
III MI. Prospect. Cain 312·253·3578 
Mass Reading. Geder 617·944·3105 
NJ Montville. G & A Sis. 201·227-3926 
NY Cortland. RJC Assocs. 607·753·3909 
Ohio Reynoldsburg. Cain 614·861·2119 
Pa Lafryette Hill. M. Lader 215·825·3177 
Tex Dallas. Cain 214·369-2897 
Va Woodbridge. M. Lader 202·296-2497 

CIRCUIT·STIK. INC .• 24015 Garnier SI.. Torrance. Cal., 
90510. Tel: 213·530·5530; Sis. Mgr: D. Harper; Pres: 
N.R. Levesque; Operations Mgr: G.L. McCray 

Local Sales Offices & Reps. 
Ariz Scottsdale. F. Board Assocs. 602-949·9561 
Cal Burlingarne. W.J. Purdy Co. 415·347·7101 
Cal Los Angeles. W. B. Knight. Inc. 213-678·4711 
Colo Littleton. W.J. Purdy Co. 303·794-4225 
Aa Miami. Cartwright & Bean. Inc. 305·945-2962 
Ga Atlanta. Cartwright & Bean 404·237·2273 
III Hinsdale. HiII·Gray Assoc. 312·325-4810 
Kans Overland Pk .• T.L. Dowell 913-649·6089 
Mass Babson Park. P.R. Sturgeon Co. 617·237·3506 
Mich DetrOit. R.C. Merchant Co. 313·535·6000 
NJ Teaneck. Steve Fisher Sis. Corp. 201-836-6661 
NM Albuquerque. C.T. Carlberg & Assocs. 

NY Syraeuse. Mar·Com Assocs. 
Ohio SI. Marys. Thomas Shelby & Co. 
Teno MemphiS. Cartwright & Bean 
Tex Dallas. J.Y. Schoonmaker Co. 
Wash Seattle •. Earl & Brown Co. 

CIRCUIT -STIK. Local Distributors 

505·265·1579 
415·437·2943 
419-394-3377 
901·276-4442 
2140357-6481 
206-284·1121 

Ariz Phoenix. Liberty Electrns .• 3612 N. 16th SI. 
602·264-4438 

Cal San Jose, Quement Ind·1. Elctrns .• 1000 S. 
Bascom Ave. . 

Md Baltimore. Radio Elec. Service Co .• 1026 
Cromwell Bridge Rd. 301·823-0070 

Ohio Akron. Sun Radio Co .• 110 E. Market SI. 
216-HE-4·2171 

Ore Portland. AlmacfStroum Elctrns. 8888 SW 
Canyon Rd 503·292-3534 

Pa Erie. Mace Elctm .• 2631 W. 8th SI. 814-838-3544 
Tex Houston. HllrriSon Equip. Co. Inc .• 1616 

McGowen SI. 713·224·9131 I 
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Utah Salt Lake City, Standard Supply Co .. 225 E. 6th 
So. 801·355·2971 

Va Norfolk. Priest Elctm .• 6431 Tidewater Or. 
703-855·2021 

Wash Seattle. Almac/Stroum Elctrns. 5811 Sixth Ave 
S. 206-763·2300 

Wash Seattle. Liberty Elctrns .• 5303 2nd Ave. S. 
206·763-6200 

CIRCUIT STRUCTURES LAB .• Div. Lincoln Instr. Co .• Inc .• 
3200 N. San Fernando Blvd .. Burbank. calif., 91504. 
Tel: 213-849·6341; Pres: E.L. Deatrick; V.P: .F.V. 
Criswell; sales: G. Vogel 

CIRCUIT TECHNOLOGY. 160 Smfih SI.. Farmingdale. 
N.Y .• 11735. Tel: 516·293·8686, TWX: 510 224 6555; 
Mkl. !>tgr: M. Spitz 

Local Sales Offices & Reps. 
Cal Manhattan Beach. Circuit Technology Inc. 

213·374·7446 
CIRCUITS. INC .• 59 Deming Rd .• Berlin. Conn .• 06037. Tel: 

203·828·3526; Sis. Mgr: R.E. Johnson; Pres: G.A. 
Johnson 

CIRTECH CORP., 3802 W. 95th St., Leawood, Kans., 
86208, Tet 913-649-2800, TWX: 910-749-8808; Pres: M. 
V1emla •• _____ ••• _~_ ......... _ •• _. __ .. _~ .. _._ ...... Vol 2e402 

Local Sales Offices & Reps. 
Ariz Phoenix. Runyon Co. 602·959-6060 
Cal Los Angeles. Westaironics. Inc. 213-466·6201 
Fla Clearwater. WMM Assoc .. Inc. 8)3·446·0075 
Mass Braintree. Bordewieck Eng. Sales 617·843·0845 
NY Buffalo. Telesco Assoc .• Inc. 716-834·1026 
NY New York. F & F Assoc. 516·ED-4·1160 
Ohio Dayton. Barberich & Assoc. 513·252·9981 
Tex Dallas. Tinch Sis. Co.' 214·231-1322 

CITIES SVC. CO .• Chester Cable Opers .. Oakland Ave .• 
Chester. N.Y .• 10918. Tel: 914-469·2141. TWX: 
510·249-4813; Sis. Mgr: H.J. Coffey; Mktg. Mgr: G.L. 
Jaccbson; Engrg. Mgr: B. Levinson 

Local Sales Offices & Reps. 
Ariz Sccttsdale. Inter·Mountain Engrg. 602·947·7379 
Cal Chatsworth. Cal·Ward Sis. Co. 213·885·1771 
Fla Orlando. Fausett of Florida 305.·894·6071 
'" Elk Grove ViII .• Knoblock & Assocs. 

312·593·5940 
Ind So. Whitley. Warner. Kesler & Assocs. 

219·723·5353 
Kens Shawnee Mission. Kathrinus. Kelly. & Co. 

913·722·0000 
Ky Ft. Mitchell. G. W. Thelen 606·341-6181 
Mo SI. Louis. Kathrinus. Kelly & Co. 314·968·3800 
NJ Haddonfield, Keefe Elctrn. 609·429·4650 
NM Albuquerque. Inter·Mountain Engrg. 505'344'22121 
NY Brooklyn. J. D. Coury 212·836·7387 
NY Great Neck. Cooper·Simon 516·487·1142 
NY Rochester. B. H. Tollefson Assocs. 716-271·4141 
NY Woodmere. I. G. Strauss 51'6·374·5273 
NC Charlotte. B. Jackson 704·366·6678 
Pa Delmont. T. F. Laslo & Assocs. 412·468·5045 
Tenn Memphis. W. L. Porler Co. 901·386·7714 
Tex Dallas. R. E. Nesbitt 214·357-4601 
Tex Houston. R. E. Nesbitt Co. 713·224·3633 
Wlsc Milwaukee. Gentron Co. 414·351-1660 
For: Can .• Montreal 307. Que .• Space Elctrns. Corp. 

514·735·1108 

CLAIREX ELCTRNS., 580 S. Third Ave., MI. Vernon, 
N.Y., 10550, Tel: 914-664-8602; Sl8. Mer: GA. Smith 

Vol 2e672,673 
Local Sales Offices & Reps. 
Ariz Scottsdale. E.V. Roberts & Ass. 602·945·2531 
Cal Culver Cy .• E. Roberts 213-670·9561 
Cal Palo Alto. E. Roberts 415·324·1671 
Cal San Diego. E.V; Roberts & ASSOC. 714·282·7691 
Colo Eastlake. Jensen Rep. 303-466-6061 
Conn Bethel. A.L. Livera 203·748·4639 
Fla North Miami Beach. Irby & Connolly Inc. 

305·948·5197 
Fla Orlando. Irby & COMoily Inc. 305·894·8471 
'" Chicago. L·Tee. Inc. 312·286·1500 
Kans Overland Park. Ensco-Rep 913·381·7557 
Md Phoenix. Cunningham Assoc. 301·823-4220 
Mass S. Braintree. Bordewieck Sis. Engrg. 

617-843-0845 
Mich Detroit. Hilltronics 313-342·3243 
Minn Mpls .• H.M.R. Inc. 612·920·8200 
Mo SI. Louis. Enscc·Rep 314·542·3935 
NJ Fort Lee. Tecnimet 201·461'11686 
NY Cato, Clairex Electronics 315-626·6426 
NY MI. Vernon 914·664·6602 
NY Roslyn Heights. A.L. Livera & Assoc. 

NC Charlotte. Electro Rep Inc. 
Ohio Chardon, Clairex Elctrns. 
Pa Media, Reeves 
Tex Dallas. J.B. Guenther Inc. 
Tex Houston. J.B. Guenther Inc. 
Wash Seattle. H. Levinson Co. 

*Vol. 4-1973 

516-484·1276 
704·333·0451 
216-285·3415 

215·L0-6-6709 
214·528·6286 
713-468-0232 
208,323·5100 

CLAIREX Local Distributors 
Ky Louisville. Burks. P.I.. 842 S. 7th 502·589·3960 
TennNashville. Electra Distributing. 1914 W. End Ave. 

615·329·3971 

CLARE, C.P. " CO., 3101 Prall Blvd., Chicago, III., 
60645, Tel: 312-262-7700; V.p. Sle: f.H. B.ihler 

Vol ~702-716; Vol 4-"74-418" 
Local Sales Offices & Reps. 
Ala Huntsville. C.P. Clare 205·534·5438 
Ariz Phoenix. Spectrum Assocs. 602·277-6168 
Ark Fort Smith. J. R. Masterson 501·646-7756 
Cal Mountain View. ·C.P. Clare 415·968·2831 
Cal Santa Ana. Spectrum Assocs. 714·835-4114 
Colo Denver. Walker Assocs. 303·623-6713 
Fla FI. Lauderdale. R.I. Smith Assocs. 305·772·5100 
Ge Atlanta, A. Brown Assocs. 404·457-6381 
III Chicago. C.P. Clare & Co. 312·262·7700 
Ind F1. Wayne. Baehr. Greenleaf 219·483·6864 
Iowa Des Moines. C.P. Clare 515·276-4147 
Kans Overland Park. Lowell·Kangas & ~ssocs. 

913·888·3200 
Md Ellicott City. Doss Electronics 301·465·1336 
Mass Needham. C.P. Clare & Co. 617·449·4780 
Mich MI. Clemens. C.P. Clare 313·468·1784 
Minn SI. Paul. REPOR.lnc. 612·645·8618 
Mo SI. LouiS. Lowell·Kangas & Assocs. 314·821·4050 
NY Fayetteville. C.P: Clare 315·637·3939 
NY Great Neck. C.P. Clare 516·466·2100 
NC Charlotte. R.W. Chapman 704·525·2421 
NC . Raleigh. R.W. Chapman & Co. 919·782·2624 
Ohio Cincinnati. Baehr. Greenleaf 513·891·3826 
Ohio Cleveland. Baehr. Greenleaf 216·221·9030 
Ohio Columbus. Baehr. Greenleaf 614·486·4046 
Pa Erie. Foster·Mc Clinton 814·455·9111 
Pa Ft Wash .• C.P. Clare & Co. 215·643·5321 
Pa Pittsburgh. Foster·McClinton 412·561·4803 
SC Greenville. R.W. Chapman & Co. 803·233-0053 
Tex Dallas. R.E. Nesbitt Co. 214·357·4601 
Tex Houston. Getty·Eads·Adair 713·781·3005 
Va Richmond. Advance Control Equip 703·288·0124 
Wash Bellevue. C.P. Clare 206-747·5600 
WVa Huntington. Foster·Me Clinton 304·736·5161 
Wisc Wauwatosa. Larsen Assocs. 414·258·0529 
For: Can .• Montreal. Que .• C.P. Clare Can. Div. 

514-482·9750 
For: Can. Toronto. Onl.. C.P. Clare Canada. Div. 

416·762·8154 
CLARE. C.P. Local Distributors 

Ala Huntsville. Powell Elctrns/Huntsville. Box 1095. 
803 Oster Dr. 205·539·2731 

Fla Miami Springs. PoweU ElctrnsfFlorida. Box 514. 
1740 NW 691h Ave 305-885-6761 

Ind FI. Wayne. FI. Wayne Elctrns. Supply. 3606 
Maumee Ave. 219-742·4346 

Mass Cambridge. Wilshire Elctrns.lNew England. 205 
AleWife Brook Pkwy. .617·491·3300 

Mich Romulus. PioneerfMichigan. 6337 N. Beverly 
Plaza 313·729·8500 

Neb Lincoln. Scott Elctrn Supply Corp .• 4040 Adams 
St 403-434·8308 

NJ Clifton. Eastern Radio. 312 Clifton Ave. 
201·471·6600 

NY Binghamton. Wilshire Eletrns .• 617 Main SI.. 
Westover Plaza 607·797·1236 

NY Buff;llo. Genesee Radio & Parts Co .• 2550 
Delaware Ave. 716-873·9661 

NY Rochester. Simcona Elctrncs. Corp .• 275 Mt 
Read Blvd. 716·328·3230 

Ohio Cleveland. Pioneer Standard Elctrns .• Inc .• 4800 
E. 131st SI. 216587·3600 

Ohio Dayton. Pioneer/Dayton. 1900 Troy SI. 
513·236·9900 

Pa Philadelphia. Powell Elctrns. Inc .• Box 8765. S. 
Island Rd & Enterprise Ave 215·365-1900 

Tenn Nashville. Electra Distributing. 1914 W. End Ave. 
615·329·3971 

Wash Seattle. Almac/Stroum Elctrns. 5811 Sixth Ave 
S. 206·763·2300 

Wisc Milwaukee, Marsh Elctrns., 6047 W. Belofi Rd. 
414·545-6500 

For Local ',Source Data Call Toll-Free 800-645-9200 
(In N.Y. Slale call 516-294-0990 CoHect) 
CLARE.PENDAR CO .• Box 785. Post Falls. Idaho. 83854. 

Tel:. 208·773·4541; Mktg. Mgr: S.F. Meyer 
Local Sales Offices & Reps. 
Ala Huntsville. C. P. Clare & Co. 
Ark FI. Smilh. J.R.Masterson 
Cal Mountain View. C. P. Clare & Co. 
Cal Santa Ana. C. P. Clare & Co. 
Cal Sun Valley. Richey Elctdns. 
Colo Denver. Omega Ltd. 
Fla FI. Lauderdal.e. C.P. Clare & Co. 
Ga Atlanla. Hooker Reid Co. 
m Chicago. C. P. Clare & Co. 
III Palatine. OHMfElctrns. 

2Q5·534·5438 
501-646-7756 
415·968·2831 
714-835·4114 
213·983·0222 
303·758·1508 
305-772·5100 
404·237·9385 
312·262·7700 
312·359·5500 
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Ind FI. Wayne, Baehr, Greenleaf & Assoc. 
219·483·6864 

Iowa Des Moines, C. P. Clare & Co. 515-276-4147 
Kans Overland Park, Lowell-Kangas & Assoc. 

913-888-3200 
Mass Needham, C.P. Clare & Co. 617-449-4780 
Mich MI. Clemens, C. P. Clare & Co. 313-468-1784 
Minn SI. Paul, Repor Inc. 612-645-8618 
Mo SI. Louis, Lowell-Kangas & Assoc. 314-821-4050 
NJ Moorestown, Angus Inc. 609-235-1900 
NY Buffalo, Genesee Radio & Parts 716-873-9661 
NY Fayetteville, C. P. Clare & Co. 315-637-3939 
NY Great Neck, C. P. Clare & Co. 516-466-2100 
NY Huntington, Caravan Sis. 516-692-2839 
NY Syosset, Milo Elctrns. 516-364-1400 
NC Charlotte, R.W. Chapman & Co. 704-525-2421 
Ohio Cincinnati, Baehr, Greenleaf & Assoc., Inc. 

513-891-3826 
Ohio Cleveland, Baehr, Greenleaf & Assoc., Inc. 

216-221-9030 
Ohio Columbus, Baehr, Greenleaf & Assoc., Inc. 

614-486-4046 
Pa Erie, Foster-McClinton 814-455-9111 
Pa FI. Washington, C.P. Clare & Co. 215-643-5321 
Pa Pittsburgh, Foster-McClinton 412-561-4803 
Tex Dallas, R. E. Nesbitt Co. 214-357-4601 
Tex Houston, Gettys-Eads-Adair Inc. 713-781-3005 
Wash Bellevue, C. P. Clare & Co. 206-747-5600 
WVa Huntington, Foster-McClinton 304-736-5161 
Wisc. Wauwatosa, Larsen Assoc. 414-258-0529 
For: Can., Toronto, Onl., C. P. Clare Can., Ltd. 

416-762-8154 

CLARKE - HESS, Comm. Resch_ Corp., 43 W. 16th St, 
New York, N.Y., 10011, Tel: 212-255-2940; Sis. Mgr: K.K. 
Clarke .................................................................... Vol 1"411 
Local Sales Offices & Reps. 
Ala Huntsville, J.L. Highsmith 
Fla Orlando, J.L. Highsmith 
III Chicago, P. Lind Elctrns. 
Ind Indpls., P. Lind Elctrns. 
Kans Leawood, Leemark Engrs. 
Mich Royal Oak, Satullo 
Minn Circle Pines, P. Lind Elctrns. 
NJ Hazlet, Mer Mon 
NY N.Y., Clarke-Hess Comm. Resch. 

205-881-3294 
305-293-5202 
312-774-1246 
317-547-9178 
913-NI-8-0124 
313-549-3910 
612-786-5770 
201-264-1851 
212-255-2940 
704-333-7743 
216-486-2800 
5 13-293-7061 
215-779-1640 

NC Charlotte, J.L. Highsmith 
Ohio Cleveland, Satullo 
Ohio Dayton, Satullo 
Pa MI. Penn, Mer Mon 

CLAROSTAT MFG. CO., INC., Washington St., Dover, 
N.H., 03820, Tel: 603-742-1120, TWX: 510-297-4455; SIs. 
Mgr: H. Taylor .......................................... Vol 3-1218,1219 
Local Sales Offices & Reps. 
Ariz , . Jack Berman Co. Enterprize 1281 
Ark Magnolia, J.Y. Schoonmaker Co. 
Cal Inglewood, J Berman Co. 213-678-1281 
Cal Menlo Park, Straube Assocs. 4 15-323-2476 
Colo Boulder, Straube Assocs. MI. States 

303-443-8600 
Fla Maitland, Hutto-Hawkins-Peregoy 305-831-2474 
Fla Pompano Beach, Hutto-Hawkins-Pereguy 
Fla TamPa, Hutto-Hawkins-Peregoy 813-837-2512 
Ga Atlanta, Millar Elctrns. 404-261-6160-61 
Haw Honolulu, Pagart Inl'l. Hawaii 
III Chicago, Clarostat Mfg. Co., Inc. 

312-792-3898-99 
Ind FI. Wayne, Needler Sales Co. 219-447-2123 
Ind Indianapolis, New/Era Sales, Inc. 317-257-7333 
Iowa Cedar Rapids, Palatine Engrg. Sis. 31~365-8071 
Kans Andover, Palatine Engrg. Sis. 316-683-7512 
Kans Overland Park, Palatine Engrg. Sis. 

Md Lutherville, L.D. Lowery, Inc. 
9 13-262-5643 

301-VA-3-2172 
301-HE-9-3542 Md Silver Spring, Lowery Assocs, 

Mass Concord, Clarostat Mfg. Co. Inc. 

Mich 
Minn 
Mo 
NY 
NY 
NY 
NC 
Ohio 
Ohio 
Okla 
Ore 
Pa 
Pa 
Pa 
Pa 

Tex 
Tex 
Tex 

Ferndale, Hilltronics 
Minneapolis, A.J. Warner Co. 
St Louis, Palatine Engrg. Sis. 
Manhasset, Win-Cor Elctrn. Sis. 
N. Syracuse, L. D. Allen 
Snyder, L. D. Allen 
Raleigh, Millar Elctrns. 
Cleveland; K.w. Elctrns. Sis. 
Dayton, K.W. Elctrns. Sis. 
TUlsa, J.Y. Schoonmaker Co. 

617-369-7933-34 
313-342-3242 
612-729-7371 
314-426-7055 
516-627-9474 
315-458-7470 

919-787-9564 
216-831-8292 
513-890-2150 

Portland, Almac/Stroum Elctrns. 503-292-3534 
Broomal, L. D. Lowery 215-356-5300 
Harrisburg, Beil & Whitaker 717-652-0184 
Reading, Beil& Whitaker 215-779-2610 
Waterford, K.W. Electronic Sales Inc. 

Dallas, J.Y. Schoonmaker Co. 
Houston, J.Y. Schoonmaker Co. 
San Antonia, J.Y. SchoOnmaker Co. 

814-786-6093 
214-357-8481 

512-342-0251 

Utah Morgan, Straube Assocs/MI. States 
801-829-6448 

Va Charlottesville, L.D. Lowery, Inc. 703·973-6672 
Wash Seattle, Almac/Stroum Co. 206-763-2300 
Exp: N.Y .. New York, M. Simons & Son Co. 

212-227-5513 
For: Can., Downsview, Onl., Tri-Tel Assocs. Ltd. 

4 16-633-4325 
CLAROSTAT Local Distributors 
Ala Birmingham, Ack RadiO Supply, 3101 4th Ave., S. 

205-322-0588 
Ala Birminqham, J.W. Clary Co., 1713 Second Ave. 

S. 205-322-2488 
Ala HuntsVille, Cramer /Ew Huntsville, 2310 Bob 

Wallace Ave.SW 205-539-5722 
Ariz Phoenix. Sterling Elctrns .. Inc .. 1930 No. 22nd 

Ave. 602-258-4531 
Cal Garden Grove, Allied Elctrns., 12311 Industry SI. 

213-598-6605 
Cal Hollywood, Hollywood Radio & Electr., 5250 

Hollywood Blvd. 213-466-3 181 
Cal Irvine, Cramer/L. A .. 17201 Daimler SI. 

714-979-3000 
Cal Los Angeles, WESCO Elctrns.-L.A., 5650 Jillson 

SI. 213-685-9525 
Cal Mountain View, Terminal Hudson Electrns., 880 

Maude Ave. 415-969-9240 
Cal Palo Alto, WESCO Elctns.-Palo Alto, 3973 E. 

Bayshore Rd. 415·968-3475 
Cal Riverside, Electronic Supply, 2486 Third 

714-683-8110 
Cal San Carlos, Sterling ElectroniCS, 1061 Industrial 

Rd. 4 15-592-2353 
Cal San Diego, Richey Elctrn., 5258 Kearny Villa 

Way 714-565-4444 
Cal San Diego, Sterling Electronics, 6158 Mission 

Gorge Rd. 714-283-6575 
Cal Sunnyvale, Cramer/San Fran., 720 Palomar Ave. 

408-739-3011 
Cal Sun Valley, Richey Elctrn. Inc., 10871 La Tuna 

Canyon Rd. 213-875-2862 
Colo Denver, Acacia Sales Inc., 785 S. Jason SI. 

303-744-6356 
Colo Denver, Elctrn. Parts Co., 1212 S. Broadway 

303-744-1992 
Colo Denver, Newark-Denver Elctrns., 2170 So. Grape 

SI. 303-757-3351 
Conn East Haven, J. V. Electronics, 690 Main SI. 

203-469·2321 
Conn Fairfield, Utronic Inc., 273 Linwood Ave. 

203-255-4521 
Conn Hamden, Arrow Elctrncs., 295 Treadwell SI. 

203-248-3801 
Conn North Haven, Cramer/Conn., 35 Dodge Ave. 

203-239-5641 
Conn Stratford, Greene-Shaw Co., 90 Morningside Dr. 

203·378-9948 
Fla FI. Lauderdale, Cramer/Florida Elec., 4141 N.E. 

6th Ave., Cinico Bayou 
Fla Miami, Elctrn. Equip. Co., 2701 NW 42nd Ave. 

305-871-3500 
Fla Miami, Electro Standard Labs., 3560 N W 34th 

SI. 305-633-6973 
Fla Oakland Park, Peerless Radio/Fla., 1040 N.E. 

43rd Ct. 305-566·5966 
Fla Orlando, Hammond Electms., 91 I W. Central 

Blvd. 305-241-6601 
Fla Pensacola, Grice ElectroniCS, 320 E. Gregory SI. 

904-433-4616 
Fla Tampa, Lykes Elctrns Corp., 121 S. Ashley Dr. 

813-229-1885 
Ga Atlanta, Ack Radio Supply Co., 554 Deering Rd. 

N.w. 
Ga Atlanta, Cramer/Atlanta, 3923 Oakcliff Industrial 

Court 404-448-9050 
Ga Atlanta, Lykes-Jackson Electrns., 1135 

Chattahoochee 404-355-2223 
III Chicago, Allied Elctrns., 2400 W. Washington 

Blvd. 312-421-2400 
III Chicago, Allied Radio Corp., 2400 W. Lake SI. 

312-421-2400 
III Chicago, Newark Elctrns, 500 N. Pulaski Rd. 

312-638-4411 
III Palatine, Ohm/Elctrns, 645 Vermont Ave 

312-359-5500 
Ind Evansville, Hutch & Son, Inc., 200 No. Main SI. 

812-425-7155 
Ind Indianapolis, Ra-Dis-Co., Inc., 814 N. Senate 

Ave., Box 1064 317-637-5571 
Iowa Cedar Rapids, Deeco, Inc., 2500 16th Ave. S.W. 

319-365-7551 
Iowa Davenport, Klaus Radio & Elec., 322 E. Fourth 

SI. 319-323-9761 
Kans Wichita, Radio Supply Co., 115 Laura 

316-267·5216 
Ky louisville, Burks, P.I., 842 S. 7th 502-589-3960 
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La Baton Rouge, Ralph's, Inc., 1732 Plank Rd. 
504-344-3761 

La Lafayette, Ralph's Inc., 3004 Cameron SI. 
318-234-4507 

La New Orleans, Epcor/Lykes, 3308 Orleans Ave. 
504-486-3777 

La Shreveport, Interstate Elec. Co., 1419 Culpepper, 
Box 1094 318-423-6131 

Md Baltimore, Arrow Elctrns., 5207 E. Drive 
301-247-5200 

Md Baltimore, Radio Elec. Service Co., 1026 
Cromwell Bridge Rd. 301-823-0070 

Md Gaithersburg, Cramer/Ew Washington, 16021 
Industrial Drive 301-948-0110 

Md Rockville, Pioneer/Washington, 1037 Taft SI. 
301-427-3300 

Md Savage, Pyttronic Ind., 8200 Wellmoor CI. 
Mass Boston, De Mambro Elctrns, 1095 

Commonwealth Ave. 617-787-1200 
Mass Boston, Sager Elec. Sup. Co., 172 High SI. 

617"542-2281 
Mass Burlington, Arrow Elclrns., t 5 A Street 

617-273-0100 
Mass Dedham, Gerber Elctrn., 852 Providence Hwy 

617-329-2400 
Mass Newton, Cramer Elctrn. Inc .. 85 Wells Avenue 

617-969-7700 
Mass N. Wilbraham, Industrial Components, 2551 

Boston Rd. 4 13-596-3854 
Mass Watertown, Sterling ElectroniCS, 51 Spring SI. 

617-926-9720 
Mich Ann Arbor, Wedemeyer Elctrn. Supply Co., 2280 

S. Ind'l. Hwy. 313-665-8611 
Mich Augusta, Great Lakes Elctrns, Box 217 

616-731-4156 
Mich Oak Park, Newark-Detroit Elec., Inc., 20700 

Hubbell Ave. 313-548-0250 
Mich Romulus, Pioneer/Michigan, 6337 N. Beverly 

Plaza 313-729-8500 
Mich Wyoming, Newark Elctrns., 3645 Linden S.E. 

616-241-6651 
Minn Minneapolis, Harry Stark Electrns. Supply, 112 

3rd Ave., N. 612-332-1325 
Minn Minneapolis, Newark-Minneapolis Elec Corp., 336 

Hoover SI. NE 612-331 -6350 
Mo No: Kansas City, LCOMP-Kan City, 1520 Taney 

SI. 910-221-2400 
Mo SI. Louis, Olive Ind'i Elctrns Inc, 6662 Olive Blvd 

314-863-7800 
Neb Lincoln, Scott Elctrn Supply Corp., 4040 Adams 

St 403-434-8308 
NH Concord, Evans Radio, Box 893 
NJ Edison, William Elctrnc. Supply, 1863 

Woodbridge Ave. 201-985-3700 
NJ Hanover, State Elctrn. Parts Corp., 36 Ate 10 

201-887-2550 
NJ Moorestown, Arrow Elctrns., Pleasant Valley Rd. 

609-235-1900 
NJ Saddlebrook, Arrow Elctrns. Inc., 285 Midland 

Ave. 201-797-5800 
NJ Springfield, Federated Elctrns. Div. Federated 

Purchaser, Inc., 155 Rte. 22 201-376-8900 
NM Albuquerque, Elctrn Parts Co., 222 Truman SI. 

N.E. 505-265-8401 
NY Albany, E. E. Taylor, 465 Central Ave. 

518-436-4461 
NY Brooklyn, LACO Ind'l. Elctrns. Corp., 4924 4th 

Ave. 212-492-9590 
NY Buffalo, Standard Elctrns., 3519 Union Rd. 
NY Endwell, Cramer/Binghamtom, 3220 Watson 

Blvd. 607-754-6661 
NY Farmingdale, Arrow Elctrns., Inc., 900 Broad 

Hollow Rd., Rte. 110 516-694-6800 
NY Long Island City, Dalis Ind'l. Elctrn., 35-35 24th 

SI. 212·EM1-1117 
NY Lynbrook, Peerless RadiO, 19 Wilbur SI. 

, 516-593-2121 
NY New York, Calvert Elctrns. Inl'l., 220 E: 23 SI. 

212-679-1340 
NY New York, Terminal-Hudson, 236 W. 17th SI. 
NY Plainview, Fairmont Elctrns., 35 S. Service Rd. 

516-694-8200 
NY Rochester, Simcona Elctrncs. Corp., 275 MI. 

Read Blvd. 716-328-3230 
NY Rome, Rome Elctrncs., 108-110 Spnng SI. 

315-337.5400 
NC Charlotte, Dixie Radio, 2220 Tryon St. 

704'377-5413 
NC Greensboro, Hammond Elctrns. of Carolina, 2923 

Pacific Ave. 919-275-6391 
NC Winston-Salem, Kirkman Elctrns., Inc., 901 W. 

Second SI. 919-724-0541 
Ohio Akron, Akron Elctrn. Supply, 107 S. Arlington St 

216-762-8818 
Ohio Cincinnati, Cramer/Tn-States, 666 Redna Terr. 

513-771-8441 
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Ohio Cincinnati, Hughes-Peters, Inc., 4865 Duck Creek 
Rd. 5t3-351-2ooo 

Ohio Cleveland, Arrow Elctms., 23945 Merchantile Rd. 
216-464-2000 

Ohip Cleveland, Pioneer Standard Elctrns., Inc., 4800 
E. 131st 51. 216587-3600 

Ohio Columbus, Hughes-Peters, Inc., 461 E. 11th Ave. 
614-294-5351 

Ohio Dayton, Arrow Elctrns., 3100 Plainfield Rd. 
513-253-9176 

Ohio Dayton, Pioneer/Dayton, 1900 Troy 51. 
513-236-9900 

Ohio Dayton, .Stotts-Friedman Co., 106 N. Jefferson St 
513-224-1111 

Okla Oklahoma City, Trice WhOlesale Electr., 4701 
No. Stiles 405-524-4411 

Okla Tulsa, Cramer/Tulsa, 6336 East 13th Street 
916-636-3371 

Okla Tulsa, Radio Inc., 1000 S. Main SI. 918-587-9123 
Ore Portland, Almac/Stroum Elctrns, 8868 SW 

Canyon Rd 503-292-3534 
Pa Allentown, A.A. Peters, 404 Union Blvd. 
Pa Erie, Erie Corporate Contractors, 1968 Buffalo 

Rd. 814-455-8110 
Pa Erie, Mace Elctrn., 2631 W. 8th 51. 814-838-3544 
Pa Harrisburg, Cumberland Electrns., 1345 S. 12th 

51. 717-233-5883 
Pa Philadelphia, Almo Elctrns, 9815 Roosevelt Blvd. 

215-676-6000 
Pa Philadelphia, Phila Electronics Inc., 1225 Vine SI. 

215-568-7444 
Pa Pittsburgh, Cameradio Co .. 2601 Liberty Ave. 

412-391-7400 
Pa Pittsburgh, RPC Elctrns., 620 Alpha Dr. 

412-782-3770 
Pa Reading, Barbey Elctrn., 333 N. 4th 51. 
Pa Scranton, Fred Pursell Co., 122-37 N. 

Washington Ave. 717-346-2011 
Pa Trevose, Hall-Mark Elctrns., Box 125 

215-355-7300 
Pa West Chester, West Chester Elec. Supply, 716 E. 

Market 51. 215-923-1520 
RI Providence, Wm. Dandreta & Co., 28 Wolcott SI. 

401-861-2800 
RI Warwick, W. H. Edwards Co., 55 Electronic Dr. 

401-781-8000 
SC Columbia, Dixie Radio Supply, Box 406 

803-253-5333 
SC Greenville, Dixie Radio Supply, 500 Pendleton 51. 

803-232-5357 
SC Greenville, Hammond Elctms. of Carolina, 100 

Augusta SI. 803-233-4121 
Tenn Memphis, Bluff City Distr. Co., Box 418, 234 East 

SI. 901-725-9500 
Tenn Nashville, Electra Distributing, 1914 W. End Ave. 

615-329-3971 
Tex Dallas, All State OEM, 510 S. Good Latimer 

214-651-0242 
Tex FI. Worth, Allied Elctrns., 401 E. 8th SI. 

817-336-5401 
Tex FI. Worth, Swieco, Inc., Box 670,1518 E. 

Lancaster St 617-335-6521 
Tex Garland, Newark Elctrns., 707 Easy 51. 

214-271-2511 
Tex Houston, Lenert Co., Box 2184 713-225-1465 
Tex Houston, Sterling Electronics, Box 1229 

713-623-6800 
Utah Salt Lake City, Bintz Co., W.H., 433 W. 3rd St 
Va Charlottesville, Virginia Radio Supply, 717 Henry 

Ave. 703-296-4184 
Va Richmond, Meridian Electrns., 1001 W. Broad 51. 

703-355-0669 
Wash Seattle, Almac/Stroum Elctrns, 5811 Sixth Ave 

S. 206-763-2300 
Wash Seattle, Sterling Electronics, 5608 6th Ave., S. 

206-762-9100 
Wisc Milwaukee, Cramer/Wisconsin, 5626 North 91st 

Street 414-462-6300 
Wisc Milwaukee, Electronic Expeditors, Inc., 6045 N. 

Green Bay Ave. 414-228-8100 
CLARY CORP., Precision Instrs. Div., 320 W. Clary Ave., 

San Gabriel, Calif., 91776, Tel: 213-287-6111; Mktg. 
Mgr: E.w. Cook 

CLAUSS CUTLERY CO., P.O. Box 667, Fremont, Ohio, 
43420, Tel: 419-332-7344; V.P: J. Hart 

CLAUSS Local Distributors 
Utah Salt Lake City, Standard Supply Co., 225 E. 6th 

So. 801-355-2971 
CLEAN ROOM PRODS., 55W Central Ave., Farmingdale, 

N.Y.,11735, Tel: 516-293-6555; Pres: L. Hertzson; Sis. 
Mgr: W. Duncan 

CLEMENS MFG. CO., 630 S. Berry Rd., SI. LouiS, Mo., 
63122, Tel: 314-WO-I-7228; Owner: J. Clemmens 

CLEMENTS MFG, CO., 6656 S. Narragansett Ave., 
Chicago, III., 60636, Tel: 312-767-7900; Sis. Mgr: J.B. 
Handy 
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Local Sales Offices & Reps. 
Cal Brisbane, B. Gillies 415-467-5640 
Cal Los Angeles, Bob Gillies/Lectrowest 

213-627-4188 
Colo Lakewood, R.H. Emich/Electro Sis. 

303-232-3070 
Ga Atlanta, Cobb & Lester, Inc. 404-688-3191 
III Chicago, D. Baker 312-352-1032 
III Wheaton, D. Dewolf 312-668-4397 
Mass Reading, F. G. Banester Co. 617-944-3776 
Mich Dearborn, Reynolds Machine & Tool Distributors 

NJ 
NY 
NC 

313-565-0300 
Carlstadt, Hoyt Equip. Co. 20t -935-0044 
Rome, G. C. Carley Co. 315-336-6630 
Charlotte, B. Henry/Berrington Collins Corp. 

704-333-8397 
Pa Camp Hill, A. L. Slade & Co. 717-761-1311 
Utah Bountiful, P. E. Anderson 801-295-2842 
Wash Seattle, J. J. Backer Co. 206-285-1300 
Wisc Milwaukee, D. Deering Co. 414-421-0857 
Exp: Westchester, III., Subent Co. G. Lacina 

312-343-6425 
CLEVELAND ELCTRNS., INC., 17877 51. Clair Ave., 

Cleveland, Ohio, 44110, Tel: 216-249-3700; Gen. Sis 
Mgr: M.K. Smith 

CLEVELAND MICA CO., 1360 Hird Ave., Lakewood, Ohio, 
44107, Tel: 216-226-1360; Sis. Mgr: W.O. Burton 

CLEVELAND REFRACTORY METALS DIV., Chase Brass 
& Copper Co., 28850 Aurora Rd., Solon, Ohio, 44139, 
Tel: 216-248-0300; Sis. Supv: O.K. Telzrow; Sis. 
Corresp: H. Stephens; Sis. Corresp: R. Golden 

CLIFTON PRECISION, Litton Systems, Inc., Marple at 
Brdway., Clifton Hgts., Pa., 19018, Tel: 215-622-1000, 
TWX: 510-669-9782; Pres: A. Owen 

Local Sales Offices & Reps. 
Ariz Phoenix, Clifton Precision 602-242-0,910 
Cal Norwalk, Comar Co. 213-921-8695 
Cal Sunnyvale, Comar 408-245-3193 
Fla Altamonte Springs, Clifton Precision 

305-831-1441 
Iowa Cedar Rapids, Midwest Meridian 319-365-6561 
Mass W. Newton, Darbury Corp. 617-244-2053 
Mich E. Grand Rapids, Midwest Meridian 616-949-7798 
Mo Maryland Hgts., Midwest Meridian 314-878-4441 
NY Greenlawn, Reflex Elctrn. 516-549-1888 
Ohio Dayton, Midwest Meridian 513-276-4137 

CLiMATRONICS CORP., 1324 Motor Pkwy .. Hauppauge, 
N.Y., 11787, Tel: 516-234-2772; Sis. Mgr: T. Schreiber 

CLIPPARD INSTR., INC., 7350-90 Colerain Rd., Cincinnati, 
Ohio, 45239, rei: 513-521-4261 

CML-MACARR, INC" 167 National Rd" Edison, N.J., 
08817, Tel: 201-287-2810, TWX: 710-998-0560; Mktg, Dir: 
H. Modzelewski _""""""."_""""""""."",_,, Vol 10641-645 
Local Sales Offices & Reps. 
Cal Costa Mesa, Meas. Assocs. 714-540-7160 
Cal Sunnyvale, RDP InSlrs. 408-735-9040 
Colo Evergreen, Fahnestock Assoc. 303-674-5255 
Fla Orlando, Datarep 305-843-5224 
Fla Pomrano Bch., Datarep 305-781-9279 
III Chicago, L. Green 312-286-6824 
III Des Plaines, Marsland Assoc. 312-298-2620 
Ind IndianapoliS, L. Green 317-293-9827 
Md Ellicot Cy., Gans-Fryling 301-837-6311 
Mich DetrOit, H. Teplitz 313-537-9058 
Minn Mpls., L. Green 612-781-1611 
Mo Florissant. Marsland Assocs. 314-278-6949 
NJ Woodbury, Sweeney & Co. 516-692-4222 
NY Fayetteville, M. P. Andrews 315-637-3144 
NY Woodbury, Sweeney & Co. 516-692-4222 
NC Winston-Salem, RADCO Co. 919-722-9671 
Ohio Cleveland, H. Teplitz & Co. 216-371-2044 
Ohio Dayton, H. Teplitz & Co. 513·277-6531 
Pa Exton, Scientific Mktg. 215-363-7377 
Tex Dallas, True Technology 214-691-7870 
Va Arlington, Gans-Fryling 703-527-3262 

CO-OPERATIVE INDS., INC., 100 Oakdale Rd .. Chester, 
N.J., 07930, Tel: 201-879-5151, TWX: 510-235-1277; 
Sis. Mgr: V.C. Bonardel 

eO-ORO SWITCH, See LVC Ind's. 
COAST COIL CO., 5333 W. Washington Blvd., Los 

Angeles, Calif., 90016, Tel: 213-936-6188; Sis. Mgr: 
W.L. Queen 

COBEHN, INC., 226 Passaic Ave., Fairfield, N.J., 07006, 
Tel: 201-227-6675; Sis. Mgr; D.F. Cook 

Local Sales Offices & Reps. 
Cal Fullerton, John Broadbent, Jr. 714-879-4974 
Cal San Diego, J. C. Henberger Co. 714-223-7114 
III Das Plaines, Marsland Assocs., Inc. 

312-298-2620 
Ind Indianapolis, Marsland Assocs., Inc. 

317-924-3568 
Md KenSington, Aeron Assocs. 301-946-0070 
Mass Boston, R. E. Bailey 617-426-0846 
Mich Cedar, C & 0 Assocs. 616-334-3722 
Minn Minneapolis, Marsland Assocs., Inc. 

612-545-4481 
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Mo SI. Peters, Marsland Assocs., Inc. 314-278-6949 
NJ Montclair, Ameresco, Inc. 201-746-5300 
NY .Rochester, Rochester Ind'i. Supply Co. 

716-325-2386 
Pa Reading, Chemtronics Div., Ind'i. Abrasives 

Tex EI Paso, Test Equip. Co. 
215-372-2826 
915-755-9192 
801-292-4965 Utah Bountiful, Bert Randall Assocs. 

COBER ELCTRNS" INC., 7 Gleason Ave., Stamford, 
Conn" 06902, Tel: 203-327-0003, TWX: 710-474-3371; 
Mktg, Mgr: B, Zarkower """""""""'_"""_,._,_"" Vol 1-545 
Local Sales Offices & Reps. 
Ariz Phoenix, Hytronic Meas. 602-253-6104 
Cal Los Altos, J. Stone 415-948-4563 
Cal Los Angeles, Cain 213-476-2251 
Colo Denver, Hytronic Meas. 303-770-4400 
DC Wash, Eastern Instr. 301-839-3800 
Fla Palm Bay, SparTech Assocs. 305-727-8045 
Ga Smyrna, SparTech Assocs. 404-432-3644 
Mass Waban, Instrument Conslls. 617-969-9881 
Mass Waltham, Meas. Conslts. 617-890-4400 
Mich Detroit, Micro Sis. 313-482-1229 
NM Albuquerque, Hytronic Meas. 505-268-3941 
NY E. Syracuse, Ossmann Instr. 315-437-6666 
NY Great Neck, Eastern Instr. 516-466-9505 
Ohio Dayton, Micro Sis. 513-298-3033 
Pa Phila., Eastern Instr. 215-927-7777 
Tex Fort Worth, Carey, Wolf & Assoc. 817-738-1996 
Utah Salt Lake,Gity, Hytronic Meas. 801-466-4924 
For: Calgary 21, Alberta, Can., Canadian Dynamics, 

Ltd. 403-243-2018 
For: Tokyo, Japan, Industrial Imports 
For: Vancouver, B.C., Can., Canadian Dynamics, Ltd. 

. 604-325-6014 
CODEX CORP., 15 Riverdale Ave., Newton, Mass., 02195, 

Tel: 617-969-0600; Dir-Mktg: J Pugh 
COGNITRONICS CORP., 25 Crescent 51., Stamford, 

Conn., 06906, Tel: 203-327-5307; Sis. Mgr: 1.6. 
Goldberg 

Local Sales Offices & Reps. 
Ala Huntsville, Col-Ins-Co., Inc. 205-539-1771 
Ariz PhOenix, The Thorson Co. 602-956-5300 
Cal Los Angeles, The Thorson Co. 213-937-0790 
Cal Palo Alto, The Thorson Co. 415-321-2414 
Cal San Diego, The Thorson Co. 714-298-8385 
Cal Santa Anna, The Thorson Co. 714-544-5121 
Colo Denver, The Thorson Co. 303-355-3521 
Fla North Palm Beach, Col-Ins-Co., Inc. 

305-423-7615 
Fla Orlando, Col-ins-Co., Inc. 305-423-7615 
NM Albuquerque, The Thorson Co. 505-265-5655 
NC Raleigh, Col-Ins-Co., Inc. 919-834-6591 
Tex Dallas, The Thorson Co. 214-233-5744 
Tex Houston, The Thorson Co. 713-771-3506 
Utah Sail Lake City, The Thorson Co. 801-322-2127 
Wash Seattle, The Thorson Co. 206-632-0710 

COHN, SIGMUND, 121 S. Columbus Ave., MI. Vernon, 
N.Y., 10553, Tel: 914-664-5300, TWX: 710-562-0112; 
Sis. Mgr: R. Cohn 

Local Sales Offices & Reps. 
Cal Burbank, S. Cohn Corp. of Calif. 213-VI-9-6777 

COIL CO. OF AMER., 221 Washington 51., Northvale, N.J., 
07647, Tel: 201-768-3434; Pres: M.E. Gottlieb; Chief 
Eng: R. Yedavalli 

COIL CRAFT INC., 340 Bronxville Rd., Bronxville, N.Y., 
10708, Tel: 914-337-4775; Sis. Mgr: J. Julie; Mgr: H. 
Julie 

--- Advertisement ---

Our line of turnable RF coils affords 
highest Q and stability in filter applica
tions from audio thTU VHF, Values of 
.027 to 100,OOQ uH spaced in a 10% 
series have overlapping tuning ranges. 
We also make wideband matching 
transformers, power splitter-combin
ers, Directional couplers, audio trans
formers, fixed and tunable filters. We 
will also design and fabricate any of 
the above items to your specific re
quirements. 

COIL SPECIALTY CO., Box 120, Route 322, Boalsburg, 
. Pa., 16827, Tel: 814-466-6244; Pres: H. Hoffman 

COIL WINDERS DIV. CADDELL-BURNS, 40 E, Second 
St" Mineola, N, y" 11501, Tel: 516-746-2310 

Vol ~522,523 
COIL WINDING EQUIP. CO., Railroad Plaza & Hamilton 

Ave., Oyster Bay, N.Y., 11771, Tel: 516-922-5660; Sis. 
Mgr: H. Snider 

COLE-FLEX CORP., 91 Cabot 51., W. Babylon, N.Y., 
11704, Tel: 516-249-6150; Sis. Mgr: J. Kirschbaum 

COLE-FLEX Local Distributors 
III Palatine, Ohm/Elctrns, 645 Vermont Ave 

312-359-5500 
Wisc Milwaukee, Marsh Elctrns., 6047 W. Beloit Rd. 

414-545-6500 
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COLE INSTRUMENT CORP., Div. F.H. Cole Enterprises, 
2034 Placentia Ave., Costa Mesa, Cal., 92627, Tel: 
714-642-8080; Mktg. Mgr: P. Hanson; V.P. Mfg: B.H. 
Corzine 

COLE-PARMER INSTR. CO., 7425 N. Oak Park Ave., 
Chicago,lIl., 60648, Tel: 312-647-0272; Dir. Mktg. Mgr: 
T. Cesar 

COLEMAN INSTR. DIV., 2000 York Road, Oak Brook, III., 
60521, Tel: 312-887-0770; Adv. Mgr: P.H. lobik 

COLLINS, G.L. CORP., 5875 Obispo Ave., long Beach, 
Calif., 90805, Tel: 213-630-3121, TWX: 910-346-6707; 
Sis. Mgr: R. Asher 

COLLINS RADIO CO., Cedar Rapids, Iowa, 52406, Tel: 
319-395-1000, TWX: 319-366-5917 C.1. Rice 

COLLINS RADIO CO., Dallas, Tex., 75207, Tel: 
214-235-9511, TWX: 910-867-4709; P.R: B. Knott; P.R: 
J. Brown 

Local Sales Offices & Reps. 
Ariz Nogales, Collins Radio Co. 602-287-2101 
Ark Limestone, Collins Radio Co. 501-428-5257 
Cal Long Beach, Collins Radio Co. 213-593-8722 
Cal Los Angeles, Collins Radio Co. 213-647-5611 
Cal San Carlos, Collins Radio Co.' 415-343-3224 
Colo Colorado Springs, Collins Radio Co. 

303-471-0282 
Fla Madeira Beach, Collins Radio Co. 813-391-8065 
Fla Miami, Collins Radio Co. 305-888-0611 
Ga Atlanta, Collins RadiO Co. 404-761-0607 
Kans Wichita, Collins Radio Co. 316-942-4201 
la Pineville, Collins Radio Co. 318-443-1228 
Md Baltimore, Collins Radio Co. 301-675-5438 
Mass Boston, Collins Radio Co. 617-272-7930 
Minn Maple Plain, Collins Radio Co. 612'479-2633 
Minn Minneapolis, Collins Radio Co. 612-922-2876 
Mo Kansas City, Collins Radio Co. 816-763-3928 
NJ Red Bank, Collins Radio Co. 201-741-5379 
NY New York, Collins Radio Co. 212-661-6530 
Ohio Cincinnati, Collins Radio Co. 513-825-3802 
Okla Oklahoma City, Collins Radio Co. 405-732-6801 
Ore Portland, Collins Radio Co. 503-654-1189 
Pa Philadelphia, Collins Radio Co. 215-672-7797 
SC Rock Hill, Collins Radio Co. 803-366-7322 
Tenn Knoxville, Collins Radio Co. 615-525-4966 
Va Arlington, Collins Radio Co. 703-524-9503 
Wash Seattle, Collins Radio Co. 206-725-1000 

COlliNS RADIO CO., Comps. Mktg., Newport Beach, 
Calff., 92663 

COLLINS Local Distributors 
Cal Garden Grove, Allied Elctrns., 12311 Industry SI. 

213-598-6605 
III Chicago, Allied Elctrns., 2400 W. Washington 

Blvd. 312-421-2400 
Tex FI. Worth, Allied Elctrns., 401 E. 8th SI. 

817-336-5401 

COLORADO VIDEO, INC., Box 928, Boulder, Colo., 
80302, Tel: 303-444-3972, TWX: 910-940-3248; Sis. Mgr: 
G_ Soutllworth ............................................ Vol 1 ... 13-416 
Local Sales Offices & Reps. 
Ala Huntsville, BCS Assocs., Inc. 205-881-6220 
Cal San Diego, Perspective Meas. 714-278-8931 
Colo Littleton, Cropley, Inc. 303-794-4231 
Fla Orlando, BCS Assocs., Inc. 305-843-1510 
NJ Clifton, Doran Assoc. 201-661-0440 
NC GreensbOro, BCS Assocs. Inc. 919-273-1918 
Pa Exton, Scientific Mktg. 215-363-7377 
Tex Dallas, Perception Sys. 214-233-5497 

COLT INDUSTRIES, Crucible Magnetics Div .. Box 100, 
Elizabethtown, Ky., 42701, Tel: 502-769-1333; V.P. 
Mktg: A.E. Budde 

COLUMBIA COMPONENTS, Diy. Computer Instrs., 60 
Madison AYe., Hempstead, N.Y., 11550, Te~ 
518-483-8200, TWX: 510-222-4189; Delay Une Sis. Mgr: 
L. Eagle; Hybrid Microcircuit S.M: A. Goldstein 

Vol ~593; Vol :P1221 
Local Sales Offices & Reps. 
Hybrid Microcircuit Div. See Computer Instruments Corp. 
Delay Une Div. 
Ala Huntsville, Inn Seien. Instr. 205-837-1601 
Cal Los Angeles, E. Landa 213-897-0770 
Cal Menlo Park, Frauman 415-322-8461 
Cal San Diego, B. Tauber a.. Assoc. Inc. 

714-274-7242 
Fla Orlando, F. Baetzman 305-295-4817 
III Chicago, Lightner Assoc. 312-SP-4-1500 
Md Pimonium, Barn Hill & Assoc. 301-252-5610 
Mo Kansas City, Automatic General Elec. ' 

816-333-8206 
NY Huntington, Andrews & Andrews 516-692-8686 
NY Rochester, Semple 716-342-1413 
Ohio FairbOrn, Technical Assoc. 513-878-2484 
Utah Salt Lake City, Cannon Eng. & Sis. 206-454-2514 
Va Lynchburg, Glen White 703-846-4624 

COLUMBIA ELEC. MFG. CO., 4519 Hamilton Ave., 
Cleveland, Ohio, 44114, Tel: 216-361-8060; Sis. Mgr: 
H.W. Sussman 

COLUMBIA ELETRN. CABLES, 11 Cove SL, New 
Bedford, Ma ••• , 02744, Tet. 617-999-4456; VP-sIs: S. 
Rudolph; G. M: H. Stem _ ............ _ .......... Vol ael348-1353 
Local Sales Offices & Reps. 
Ariz Phoenix, J.R. Morgan Agency 602-252-3089 
Cal Gardena, Bidwell Sis. Assocs. 213-770-0300 
Cal San Francisco, Technical Sis. Assocs. 

415-467-1434 
Colo Englewood, ESP Co. 303-781-4409 
Conn Waterbury, Coakley, Boyd & Abbett 

203-756-8766 
Fla Miami, Winfield Electronic Sis. 305-945-6544 
Ga Atlanta, Winfield Southeast 404-636-3023 
Haw Honolulu, Gene Piety Factors 808-841-0185 
III Chicago, GNB Assocs. 312-673-4050 
Ind Indianapolis, F. J. McSweeney & Assoc. 

317-255-3777 
Kans Overland Park, Lowell-Kangas & Assoc. 

913-888-3200 
La Metaire, J. F. McKinney Sis. 504-887-1723 
Md Silver Springs, Mid-Atlantic Sis. Co. 

301-593-7749 
Mass Needham, Coakley, Boyd & Abbett 617-444-5470 
Mich DetrOit, A. C. Merchant & Co. 313-535-8000 
Mich St. Joseph, A. C. Merchant & Co. 616-983-7378 
Minn' Minneapolis, H. M. A. Inc. 612-920-8200 
Mo 51. Louis, Loweil-Kangas & Assoc. 314-821-4050 
NY Port Washington, T.M.A., Inc. 516-883-2432 
NY Rochester, J. Brown Elctrn. Sis. 716-266-2728 
NY Yonkers, J. Brown Elctrn. Sis. 914-779-7330 
NC Raleigh, Winfield {SE Co. 404-636-3023 
Ohio Richfield, Neal Bear Corp. 216-859-3131 
Okla Tulsa, J. F. McKinney Sis. 918-742-6791 
Ore Salem, M.K. Widdekind Co. 503-363-6445 
Pa Monroeville, Nebco Assocs. 412-824-2111 
Pa Philadelphia, S.K. MacDonald, Inc. 215-545-1205 
Pa Reading, Beil-Whitaker 215-779-2610 
Tex Dallas, J. F. McKinney Sis. 214-831-9450 
Tex Houston, J. F. McKinney Sis. 713-774-3232 
Wash Seattle, M. K. Widdekind Co. 206-284-8020 

COLUMBIA Local Distributors 
La Shreveport, Interstate Elec. Co., 1419 Culpepper, 

Box 1094 318-423-6131 
Pa Erie, Mace Elctrn., 2631 W. 8th 51. 814-838-3544 

COLUMBIA RESCH. LABS., Macdade Blvd. & Bullens La., 
Woodlyn, Pa., 19094, Tel: 215-532-9464; Sis. Mgt: J. 
Sarty 

Local Sales Offices & Reps. 
Ariz Phoenix, R. A. Mayes Co. 602-279-5243 
Colo Broomfield, R. A. Mayes Co. 303-466-6311 
III Des Plaines, Marsland Assocs., Inc. 

312-298-2620 
Ind Indianapolis, Marsland Assocs., Inc. 

317-924-3568 
Md Greenbelt, J. E. Cuesta & Co. 301-552-1200 
Mich DetrOit, Electro Sis. Assocs., Inc. 313-526-8800 
Minn Minneapolis, Marsland Assocs., Inc. 

612-545-4481 
Mo Florrisant, Marsland Assocs., Inc. 314-278-6949 
NM Albuquerque, R. A. Mayes Co. 505-265-7989 
NY Mamaroneck, Cane Tech SiS., Inc. 914-898-4411 
Ohio Cleveland, Electro Sis. Assocs., Inc. 

216-261-5440 
Ohio Dayton, Electro 515. Assocs., Inc. 513-426-5551 
Pa Pittsburgh, Electro 515. Assacs. 412-371-9449 
Pa Valley Forge, J. E. Cuesta & Co., Inc. 

215-265-5800 
Tex Richardson, R. A. Mayes Co. 214-235-3043 
Wash Bellevue, Topp Engrg. SiS., Inc. 206-747-5401 

COLUMBIA SUPERCONDUCTOR & CRYOGENICS CO., 
Box 365, Allentown, Pa., 18105, Tel: 215-791-1531; 
Pres: W.E. Roebuck 

COLUMBIA TECH., Humlseal Diy., Dept. 77, 26-60 
BklynoQueen8 Expwy., Woodside, N.Y., 11377, Tel: 
212-932-0800; SIs. Mgr: V. leIbmann; Gen_ Mgr: J. 
Warvold .......................... _ ....... _ ......... Vol :PS16,517,1078 
Local Sales Offices & Reps. 
Cal Alhambra, M.W. Riedel Co. 213-283-7694 
Cal Mountain View, Weseloh & AssoCiates 

415-961-0565 
Fla Maitland, Barrett Assocs. 305-878-0172 
III Elmwood Pk., Malovac 312-854-4110 
Mass Waltham, Betronic Assocs. 617-894-8400 
NJ Livingston, H. Thaw 201-992-2711 
NY Rochester, Gislason 716-454-4741 
Ohio CinCinnati, Irvin W. Grothouse 513-661-8814 
Ohio Cleveland, A.H. Baier 216-461-8161 
Tex Dallas, A. D. Spooner 214-357-5525 
Va Lynchburg. Barnhill & Assoc. 703-384-2062 
Wash Kirkland, A.A. Chase & Assoc. 206-454-2514 

COLUMBUS ELEC. MFG. CO., 621 N. Hamilton Rd., 
Columbus, Ohio, 43219, Tel: 614-237-8441; Pres: F.G. 
McCloskey 

Local Sales Offices & Reps. 
Cal Los Angeles, F. Alleman 
Conn Glastonbury, C.K. Barton 203-833-9417 
ill Chicago, Jay Cangel Co. 
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NY Far Rockaway, Ed Mann 201-725-8848 
COMAl TEST, Commerce Dr., Danbury, Conn., 06810, Tel: 

203-792-3777,3781; V.P: P.W. Quinn 
Local Sales Offices & Reps. 
Ariz Scottsdale, E.J. Foley & Assoc. 602-945-2665 
Cal Burlingame, Leddy Assocs. 415-347-5247 
Conn Danbury, Comaltest, Inc. 203-792-3777 
Mass Waban, Instrument Consultants, Inc. 

617-989-3372 
Pa Devon, Electech 215-887-5305 
Tex Addison, Campion Sis. Co. 214-239-9196 
Va Annandale, Nine Assocs. 703-256-9105 
For: Can., Villa La Salle 650, Quebec, Electrodesign 

514-363-5120 
COMCO PLASnCS, INC., 98-36 C. Jamaica Ave., 

Richmond Hill, N.Y., 11418, Tel: '212-849-9000; Sis. 
Mgr: J.C. Steele 

COMDEL, INC., Beverly Airport, Beverly, Mass., 01915, 
Tel: 617-927-3144; Pres: T. Johnson, Jr.; Ch. Engr: E. 
W. Dahn 

COMMERCIAL ELEC. HEATING DEVICES & MFG., INC., 
1008 E. Garvey Blvd., Monterey Park, Cal., 91754, Tel: 
213-288-9445; Pres: J.G. Diaz Sr.; V.P.-Sls. Mgr: H. 
Biernetzky; Sis. Engr: J.G. Diaz Jr. 

COMMUNICATIONS EQUIP. CO., 1727 N. Meridian St., 
Indianapolis, Ind., 46202, Tel: 317-924-4201; Pres: H. 
Morris; Sis. Mgr: T. Garmhausen; V. Pres: R. Linkel 

COMMUNICATIONS TECHNOLOGY CORP., 2237 Colby 
Ave., los Angeles, Cal., 90064, Tel: 213-478-5061, 
TWX: 910-342-6983; Engr: L. Foreman 

COMMUNICATIONS TRANSISTOR CORP~ 301 Ind'i. 
Way, San Carlos, Cal, 94070, Tel: 415-591-8921, TWX: 
910-376-4893; Sis. Mgr: M.J. Mallinger; Mktg. Mgr: G. L. 
Bishop ................................................... _ .. Vol 4-504,505' 
Local Sales Offices & Reps. 
Ariz Scottsdale, DeAngelo, Rothman & Cheever 

602-847-8626 
Cal 
Cal 
Cal 

Los Altos, Varian Assocs, 
San Diego, Trans Dynamics 
Whittier, DeAngelo, .Rothman & Co. 

213-945-2341 
Fla 
Fla 
Fla 

Clearwaler, Dyne-A-Mark Corp. 813-446-3229 
Orlando, Dyne-A-Mark Corp. .305-831-5100 
Pompano Beach, Dyne-A-Mark Corp. 

Ga Manta, Varian Assocs. 
III Park Ridge, Varian Assocs. 
Ind Fort Wayne, G & 0 Elctrn. Sis. 
Ind Indianapolis, G & D Electronic Sis. 

305-942-5870 
404-252-0045 
312-825-8686 
219-432-5585 

Md Cheverly, Varian Assocs. 301-773-7010 
Mass Waltham, Com Sale 617-890-0011 
NJ Cherry Hill, Varian Assocs. 609-428-6800 
NM Albuquerque, Varian Assocs. 505-296-1248 
NY Huntington, COB Entprs. 516-692-5200 
NY Syracuse, Varian Assocs. 315-437-2568 
Ohio Dayton, Varian Assocs. 513-298-7318 
Tex Richardson, Varian Assocs. 214-235-2385 
Wash Bellevue, General Elctrns. 206-885-4148 

For Local Source Data Can ToIi-Free 800-645-9200 
(In N.Y. State Call 516-294-0990 Collect) 

COMPONENT RESCH., 1717 19th St., Santa Monica, 
Cal., 90404, Tel: 213-829-3615, TWX: 910-343-6864; SIs: 
H. Wlbel; SIs: S. Kellerman 

Vol 3e:185-405,Back CoYer Vol 3 
Local Sales Offices & Reps. 
Exp: Cal., Beverly Hills, M. Stewart & Co. 

213-272-0103 
COMPONENT SPECIALTIES, 9143 E. la Rosa Dr., 

Temple City, Cal., 91780, Tel: 213-283-0015; Sis. Mgt: 
D.A. Heins 

COMPONENTS CORP., '06 Main SI., Denville, N.J., 
07834, Tel: 201-827-0290; Sis. Mgt: M. A. Minter 

COMPONENTS, INC., Biddeford, Me... 04005, Tel: 
207-282-5111, TWX: 710-229-1559; Sis. Mgr: K.J. 
Keller 

Local Sales Offices & Reps. 
Ala Huntsville, Rep., Inc. 
Aril Phoenix, W. Knight 
Cal Inglewood, W. Knight 
Cal Redwood Cy., logan Sis. 
Colo Littleton, Simpson Assocs. 
Conn Madison, A & M Elcirn. Rep, 
Fla Pompano Bcll., Dyne-A-Mark 
Ga Atlanta, Rep., Inc. 
III Chicago, Memac Sis. 
Kans leawood, H.C. Heyde 
Md Baltimore, Doss Elctrn. 
Mass Needham, A & M Elctm. Reps. 
Mich Farmington, W.A. Hummon 
Minn Mpls., Comstrand 
NJ Haddonfield, Sunday & O'Brien 
NY Ithaca, B. Dean, Inc. 
NY Manhasset, WIN-COR Elctm. Sis. 
NC Bethania, Candor Co., Inc. 
Ohio Columbus, McFadden Sis. 
Pa Pittsburgh, Covert & Newman Co. 

205-881-9270 
602-264-3678 
213-878-4711 
415-368-6726 
303-798-8439 
203-245-1031 
305-942-4041 
404-876-1591 . 
312-545-1033 
913-649-8828 
301-944-1900 
617-444-8170 
313-474-0661 
612-560-5300 
609-429-4013 
607-272-2187 
516-827-9474 
919-924-1480 
614-221-3363 
412-563-0303 
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Tenn Bristol, Candor Co., Inc: 615-764-6215 
Tex Ft. Worth, W. Fralia 817-738-1294 
Vt Vergennes, A &M Elctrn. 802-877-2644 
Va lynchburg, Candor 703-239-5265 
Wash Seattle, J.J. Backer Co. 206-285-1300 
For: Can:, Ottawa, Canadian Gen'l Elec. 

613-722-6511 
COMPONENTS INC. Local Distributors 
Md Hyattsville, Milgray/Washington, 5405 lafayette 

PI. . 301-864-1111 
NY Freeport, Milgray/New York, 191 Hanse Ave 

516-546-6000 
Ore Portland, Almac/Stroum Elctrns, 8888 SW 

Canyon Rd 503-292-3534 
Wash .Seattle, Almac/Stroum Elctrns., 5811 Sixth Ave 

S. 206-763-2300 
COMPONENTS SPECIALTIES, 39 St. Mary's PI., Freeport, 

N.Y., 11520, Tel: 516-868-9100; Sis. Mgr: E. Berliant 
COMPONENTS SPECIAL TIES Local Distributors 
Ky louisville, Burks, P.L, 842 S. 7th 502-589,3960 
Minn Duluth, Northwest Radio, 123 E. First St. 

218-727-1565 
COMPOSITE MICROCIRCUITS, 130 First Ave., Waltham, 

Mass .. 02154, Tel: 617-890-2500, TWX: 92-3322; V.P. 
Std. Prods: P.J. Sanders; Package Prods: D. 
Fenerschneider 

COMPUllNE CORP .. 215 Plank Ave" PaOli, Pa., 19301, 
Tel: 215-647-5060; Pres: J.P. Jones, Jr.; Sis. Mgr: E.T. 
Polini, Jr. 

COMPUMOD, INC., 306 River. St., Haverhill, Mass_, 
01830, Tiel: 617·374-0541; Sis. Mgr: J.R. Kroitzsh 

Vol 10650; Vol 4e452,453* 
Local Sales Offices & Reps. 
Conn East Hartford, Measurement Equip. Co. 

203-528-8192 
Mass Wakefield, Measurement Equip. Co. 

617-245-4870 
Va Arlington, Gans-Fryling, Inc. 703-527-3262 

For local Source Data Call TolI·Free 800-645-9200 
(In N.Y. State Call 516-294-0990 Collect) 
COMPUTER AUTOMATION, INC., 18.651 Von Karman, 

Irvine, Cal., 92664, Tel: 714-833-8830, TWX: 
910-596·1377; Sis. Mgr: R.H. Drew; V.P. Mktg: S. 
Zasloff; Pres: D. Methvin 

COMPUTER COMPS., 88-06 Van Wyck Expwy., 
Jamaica, N.Y., 11418, Tel: 212·AX-I-3500; Sis. Mgr: H. 
Weinberg .............................................................. Vol ~17 
Local Sales Offices & Reps. 
Colo Denver, Walker Assocs. 303·623-8713 
III Bellwood, Fiat Eng. Assocs. .312-547-6200 
NJ Springfield, Svc. & Tech. Inc. 201-232-2666 
NY Commack, Svc. & Tech. Inc. 516-543·1061 
NY Rochester, L-Ma' Assocs. 716-328-5240 
Ohio Cincinnatti,Comps. Inc. 513-721-2997 
Ohio Cleveland, Comps. Inc. 216-842-2737 
Pa King of Prussia, White-Keystone Inc. 

215-265-1817 

COMPUTER CONVERSIONS CORP., 6 Dunton Ct". East 
Northport, N.Y., 11731, Tel: 516-261·3300; Sis. Mgr: S. 
Renard .................................................................. Voll~36 
Local Sales Offices & Reps. 
Cal Burlingame, Leddy Assoes. 415-347-5247 
Cal N. Hollywood, Crown Elctrns. 213-877-3550 
Fla Clearwater, Brennan Assoes. 813·446-5006 
III Elmhurst, Scott Assocs. 312-279·5681 
Mass Brookline, Technology Prods. Grp. 617-731-0858 
Minn Minneapolis, L.F. Green & Assoc. 612-781-1611 
Mo Creve Coeur, Data Tech. 314-872-9167 
NJ Fort Lee, Technimat 201-461-8686 
NM Albuquerque, F.Y. Gates Co. 505·298-1875 
NY Fayett$ville, Doolittle Elctrns .• Co. 315-637·3222 
Ore Eugene, Leddy Assocs. 503-343-5559 
Tex Dallas, The Jacobson Co. 214-363-7584 
Va Annafldale, Nine Assocs. Inc. 703-256-9105 

. For local Source Data Call TolI·Free 800-645-9200 
(In N.Y. State Call 516-294-0990 Collect) 

--- Advertisement ---

CCC manufactures a complete line of 
low cost, solid state, shaft and syn.chro 
to digital or DC ($295), and digital or 
DC to synchro converters for the mili
tary and commercial market. Other 
related products are rectangular to po
lar co-ordinate con.verters, digital 
phase meters ($295), digital angle in· 
dicators ($595), digital data. convert· 
ers, computer modulators and 
demodulators. Evaluation units sup
plied on request. Write for further in· 
formation and free data conversion 
chart. 
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MANUFACTURERS & SALES OFFICES DIRECTORY 

COMPUTER DEVICES, 63 Austin Blvd., Commack, N;Y •• 
11725, Tel: 516-543-4220; Sis. Mgr: K.R. Dunne 

Vol 3"993-995 
Local Sales Offices & Reps. 
Cal Arcadia, Mar-Land Entprs. 213-681-9440 
Md Baltimore, R.A. Wafer Assoes. 301-744-1133 
Mass Needham, Garrettson Co. 617-449-2640 
NJ Tenafly, Garrettson 201-568-2354 
NY Utica, B.D. Hummel 315-736-7821 
NY White Plains, Garrettson 914-725-3133 
NY Wi'lIiston Pk., Garrettson 516-PI·7-661C 
Pa Bethayres, Garrettson 215·HO-4-2275 
Tex Dallas, 8ouco Sis, Assoes. 214-247·1749 
Exp: N.Y., Larchmont, Montclair Elctrns.914-834-8905 
For: Can .. Rexdale, Ont., Aero Sis. Eng. 

416·249-9139 

COMPUTER DEVICES OF CALIF., 11901 Burke St, 
Santa Fe Springs, Cal., 90670, Tel: 213-698-2595; Sis. 
Mgr: J. Rock ........................................................ Vol 20636 
Local Sales Offices & Reps. 
Cal Menlo Park, Long & Assocs. 415-327-1300 
Cal Santa Fe Springs, Computer Devices of Cal. 

213-723-6593 
Colo Denver, Camel Elctrns. 303·757-6191 
Conn Old Saybrook, M.L Assoes. 203-388-9718 
DC Washington,. Arco Engrg. 202-393·5991 
Fla Orlando, MacKay, Smith & Assocs. 

305-277·1513 
III Barrington, G. A. Cridland Co. 312-381-7044 
Mas.s Marlboro, M.L. Assoes. 617-485-6190 
Mich Birmingham, J.C. Hofstetter Co. 313-643-7203 
Minn 51. Paul, W.E. Taubert 612-636-6414 
NJ Cherry Hill, R.E. Winter Assocs. 609-429·0696 
NJ Tenafly, ABC Elctrn. Sis. Co. 201-568-2354 
NY Sodus, A.E. Decew Agency 315-483-3261 
NY Williston Park, ABC Elctrn. Sis. Co. 

516-747-6610 
Ohio Dayton, J.C. Hofstetter Co. 513-298·0662 
Ohio Medina, J.C. Hofstetter Co. 216-241-4880 
Okla Oklahoma City, Johnson-Coates & Assoc., Inc. 

405-732·2141 
Tex Houston, Oeler & Menelaides 713-772-0730 
Tex Richardson, Oeler & Menelaides 214-239-1121 
Wash Bellevue, Ruggles Tech, Sis. 206'455-2778 

COMPUTER DIODE, Pollitt Dr., Fairlawn, N.J .. 07410, Tel: 
201-797-3900, TWX: 710-988-2241; Sis. Mgr: J.S. 
LaBruna 

Local Sales Offices & Reps. 
Ala Huntsville, BJR Ind's. 205-881-3569 
Ariz ScottSdale, Leddy Assocs. 602-947-4379 
Cal Burlingame, Leddy 415-347-5247 
Cal Santa Ana, Rical 714-557-6543 
Colo Littleton, Leddy Assoc. 303-795-1973 
Fla Pompano Beach, CBC Elctrns., Inc. 

III Franklin Pk .. Dekotech, Inc. 
Ind Fort Wayne, Delesa Sis. Co. 
Iowa Cedar Rapids, 5 & 0 Sis. Co. 
Kans Shawnee, J.F. Guernsey 

. Md Lanham, Eastern Components 
Mass NorwOOd, J.M.G. 
Mich Utica, Hufferd 
Mo Shawnee, J.F, Guernsey 
NY Melville, l.I .. K/R Mktg. Corp. 
NY Williamsville, Ramcom. Inc. 
Ohio Dayton; The Whelan Corp. 
Ore Portland, Leddy Assoes. 
Pa Phila., Eastern Comps. 
Tex Dallas, Stevens Sis. 

305-782-0804 
312-455-5100 
219-483-9537 
319-393-1845 
913-631-2414 
301-794-8610 
617-762-5333 
313-731-6003 
913-631-2414 
516-420-8484 
716.632·6913 
513-434-7551 
503-643-3502 
215-927-6262 
214-350-2476 
801-299-4382 Utah Kearns, Leddy Assocs. 

Wash Seattle, Carlyle Tech. Sis, 
Exp: N.Y., N. Y., Singer Prods. 

206-ME-2-4290 
212·432-1400 

COMPUTER INSTRS .. 92 Madison Ave., Hempstead, 
N.Y., 11550,. Tel: 516-483-8200, TWX: 510·222-4189; 
Instrs. & Controls SM: J. Krlstofferson; Potentiometer 
& Hybrid Microcircuit Sis. Mgr: A. Goldstein 

Vo1N93,1175; Vol ae1220,1221 
Local Sales Offices & Reps . 
Instrument & Controls Div. 
Ala Huntsville, Int'!. Sci. Instr. 205-837-1601 
Cal Glendale, Meko Instr. 213-240-4664 
Cal Los Altos, Servo Data 415-964-1325 
Colo Denver, Technical Engrg. Sls.-Serv. 

303-744-1119 
Conn E. Hartford, Measurement Equip. Co. 

203-528-8192 
Fla Orlando, R.J. Cheney & Assoes. 305-894-7371 
III' lanSing, North Central Engrg. 312-474-3580 
Kans Andover, Palatine Engrg. 316-683-7512 
Kans Andover, Palatine Engrg. Sis. 316-683-7512 
Kans Overland Pk., Palatine Engrg. 913-262·5643 
Md Greenbelt, J.E. Cuesta 301 552-1200 
MassWakefield, Measurement Equip. Co. 

Mich Trenton, North Central Eng. 
Minn MinneapOlis, R.J. Sis. 
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617-245-4870 
313-675-3157 
612'922-1425 

Mo SI. Louis, Palatine Engrg. 314-426-7055 
Neb Overland Park, Palatine Engrg. Sis. 

913·262-5643 
NY New Hyde Park, Tech-Rep Engrg. Sis. 

. 516-354-3024 
Ohio Dayton, J. Hofstetter 513-298·0662 
Ohio Medina, J. Hofstetter 216-241-4880 
Pa Valley Forge, J.E. Cuesta & Co. 215-265-5800 
Tex Arlington, Pan Tech Engrg. 817-261·4111 
Tex Houston, Pan Tech Engrg. 713-623-0640 
Wash Seattle, Barrett Equip. Co. 206-522-8325 

Columbia Comp., Hybrid Microcircuits Div. 
Cal Los Angeles, Ed Landa Co. 213-879-0770 
Cal San Diego, B. Tauber & Assoc. 714-274-7242 
Conn Milford, Conti & Younger 203-929-3294 
Ind Ft. Wayne, Temple Engrg. 219-744-4331 
Mass Waltham, Conti & Younger 617-890·4582 
Mich Brimingham, J. C. Hofstetter Co. 313-642-0590 
NJ East Orange, Masin ESCO 201-674-6505 
NY Jericho, Electro-Rep Inc. 516-938-0640 
Ohio Medina, J. C. Hofstetter Co. 216-241-4880 
Pa Pittsburgh, J. C. Hofstetter Cq. 412-561-5454 
Va Fairfax, Schibley Assocs. 703-591-3008 

Potentiometer Div. 
Ala Huntsville, Int'!. Sci. Instrs. 
Ariz Phoenix', Gramer & Co. 
Cal Los Altos, Servo,Data 
Cal Los Angeles, E. Landa Co. 
Cal San Diego, B.Tauber & Assoc. 
Colo Denver, Camel Elctrns. 
III ROiling Meadows, Sumer, Inc. 
Ind Ft. Wayne, Temple Engrg. 
Kans Overland Pk., Palatine Engrg. 
Md Baltimore, Callas Elctms. 
Mass Millis, Selmark Assoes. 
Mich Birmingham, J. Hofstetter 
Minn Mpls" R.J. Sis. 
Mo St. Louis, Palatine Engrg. 
NJ E. Orange, Masin-Esco 
NY Massapequa Pk., Metro Tech. 
NY Penfield, A & 0 Devices 
Ohio Dayton, J. Hofstetter 
Ohio Medina, J. Hofstetter 
Pa Valley Forge, J. E. Cuesta 
Tex Garland, Carter Assocs. 
Wash Seattle, Gillett & Assocs. 

COMPUTER INSTRS. Local Distributors 

205-837-1601 
602-279-1221 
415·964·1325 
213-879-0770 

. 714-274-7242 
303-757-6191 
312-394-4900 
219-744-4331 
913-262-5643 
301-744-7711 
617-376-2914 
313·642·0590 
612-922-1425 
314-426-7055 
201-574-6505 
516-798·1066 
716-586-8033 
513·298·0662 
216-241-4880 
215-265-5800 
214-276-7151 
206-284-3344 

NY Lynbrook, Peerless Radio, 19 Wilbur St. 
. 516-593-2121 

For local Source Data Call TolI·Free 800-645-9200 
(In N.Y. State Call 516-294-0990 Collect) 

COMPUTER LABS, 1108 S. Chapman St., Greensboro, 
N.C., 27403, Tel: 919-292·6427, TWX: 510-922·7954; Sis, 
Mgr: D.W. Brockman ...... _ .......................... Vol 1~34,335 
Local Sales Offices & Reps. 
Ariz Phoenix, R.A. Mayes Co. 
Cal EnCino, Cardinal Assoes. 
Colo Denver, R.A. Mayes Co. 
Conn Hamden, J & J Assocs. 
III Wheaton, Engrg. Prods. 
Md Caytonsville, G-T Assoes. 
Mass Burlington, J & J Assocs. 
Minn Minneapolis, Engrg. Prods. 
NJ Fairfield, KLS Assocs. 
NM Albuquerque, R.A. Mayes Co. 
NY Penfield, A & 0 Devices 
Pa King of Prussia, Rivco 
Tex Dallas, .A.A. Mayes Co. 

602-279-5243 
213-877·6641 
303-4.66-6311 
203-624-7800 
312-653-6826 
301-949-8060 
617-272-2606 
612-925-1883 
201-227-2900 
505-265-7989 
716·586-8033 
215-265-5211 
214-235-3043 

COMPUTER PRODS.,Box 23849, Ft. Lauderdale, Fla., 
33307,Tel: 305-974-5500, TWX: 51D-956-9895; Prod. 
Mgr: W.G. Ford Sys. Mgr: LK. Buck .............. Voll0651 
Local Sales Offices & Reps. 
Ala Huntsville, lee Assocs. 205-883'2530 
Cal Los Altos, Pen-StOCk, Ine. 415-948-5533 
Cal No. Hollywood, B.J. Wolfe Entprs, 213-877-5518, 
Colo Denver, PLS Assoc. 303-771-0140 
Conn Hartford, Power Mart Assoes. 203-525-8592 
Fla Ft. Lauderdale, lee Assoes. 305-563·8056 
Fla Orlando, Lee Assoes. 305-241-44.45 
Ga Chamblee, Lee Assoes. 404-457-7117 
III Chicago, S. E. A. Inc. 312-282-6694 
Ind Carmel, S. E. A. Inc, 317-846·2593 
Ind Munster, Bexdata Ltd. 312-221-1411 
Mich Southfield, Whitesell Assoes. 313-358-2020 
Minn Minneapolis, S. E. A. Inc. 612-425-4455 
Mo 51. Louis, Bexdata 314-872'3357 
NJ Wayne, R. Home Assoc. 201-835-7400 
NM Albuquerque, PlS Assoc. 505-255-2330 
NY Fayetteville, M. P. Andrews 710-545·0242 
NC Raleigh, Lee Assoes. 919-787-5818 
Ohio Cleveland, J. O. Olsen Co. 216-752-5444 
Ore Portland, Earl & Brown Co. 503·292-9145 
Pa Pittsburgh, Compo Graph 412-366-5056 
Tex Garland, G. V, Peck Co. 214-341·8311 
Va Alexandria, W. A. Brown Equip. Compo 

103-836·1800 



MANUFACTURERS" SALES OFFICES DIRECTORY 

Wash Seattle. Earl & Brown Co. 206-284-1121 
WiSe Waukesha. S. E. A. Inc. 414-547-6637 

COMPUTER TERMINAL SYS.. 52 NewlOwn Plaza. 
Plainview. N.Y .• 11803. Tel: 516-293-6611; Sis. Mgr: 
R.J. Bruno 

COMSTRON CORP., 120-30 Jamaica Ave., Richmond 
Hili, N.Y., 11418, Tel: 212-441-3200; Pres: P. 8asee; Sis. 
Mgr: R.W. Tramposch ......... _. Vol lesoo; Vol :ze576,Sn 
CONAP.INC .• 184 E. Union SI.. Allegany. N.Y .• 14706. Tel: 

716-372-9650. TWX: 510-245-2769; Dir. of Mktg: J.R. 
Houghton; Mktg. Sev. Mgr: D.A. Williamson; Customer 
Svc. Specialists: R. Cornell. P. Aaron 

Local Sales Offices & Reps. 
Cal Anaheim. Advance Elect. Sis .• Inc. 714-870-0304 
Cal San Carlos. Advance Elect. Sis .• Inc. 

415-591-9651 
Ga Macon. Stoneco Assocs. 912-745-4652 
III Wllstern Springs. Electrolplastics Co. 

312-246-1417 
Kans Overland Park. Ensco-Rep. Inc. 913-381-7557 
Mass Marshfield. CONAP. Inc. 617-837-1459 
Minn Burnsville. W. J. Koness 612-890-9159 
Mo St. Louis. Ensco-Rep. Inc. 314-542-3935 
NJ Riverton. Given Assocs .• Inc. 609-829-7249 
NY Allegany. CONAP. Inc. 716-372-9650 
NY Bayside. L.I .• Davis & Co. 212-229-7987 
Pa Meadville. CONAP. Inc. 814-336-1998 
SC Myrtle Beach. J. D. Morrison Assocs. 

803-448-8021 
Tex Garland. Cogburn & Assocs. 214-271-1147 
Wisc Brookfield. Techno·lnd·1. Sis. Co. 414-783-4385 

CONAX CORP .• Unit Esterline Corp .• 2300 Walden Ave .• 
Buffalo. N.Y .• 14225. Tel: 716-684-4500; Mktg. Mgr: 
W.L. Jones 

CONCORD COMMUNICATIONS SYS .• Div. Benjamin 
Elec. Sound. 40 Smith St.. Farmingdale. N.Y .• 11735. 
Tel: 516-694-7960; Sis. Mgr: R.P. Boyd 

Local Sales Offices & Reps. 
Ariz Phoenix. CCS of Phoenix 602-248-8150 
Cal Los Angeles. CCS of Los Angeles 213-466-9783 
Cal San FranciSCO. CCS of California No, 

Colo Denver, CCS of Denver 
Conn Stamford, CCS of Stamford 
Fla Jacksonville, CCS of Jacksonville 
Fla Miami, CCS of Miami 

415-285-8883 
303-744-6229 
203-846-9575 
904-724-6844 

Ga Atlanta. CCS of Atlanta 404-872-7357 
Haw Honolulu, CCS of Hawaii 808-847-1138 
III Chicago, CCS of Chicago 312-828-0662 
Ind South Bend. CCS of Indiana 219-289-6709 
Iowa Sioux City 712-252-4494 
Ky Louisville. CCS of Kentucky 502-454-5076 
Mass Lowell, CCS of Mass, 617-256-3726 
Mich Southfield, CCS of Mich. 313-559-5255 
Minn Minneapolis. CCS of Minneapolis 612-729-7301 
Mo Kansas City, CCS of Kansas City 816-221-4944 
Mo SI. Louis. CCS of SI. Louis 314-644-4434 
NY Albany, CCS of Albany 518-482-4435 
NY Long Island City, CCS of NYC 212-937-9100 
NC Raleigh. CCS of N. C. 919-832-3901 
Ohio Cincinnati. CCS of Cincinnati 513-661-8670 
Ohio Columbus, CCS of Columbus 614-486-4786 
Ohio Elyria. CCS of Cleveland 216-277-1218 
Ohio Fairborn. CCS odf Dayton 513-878-9012 
Okla Oklahoma City. CCS of Okla. 405-236-4449 
Ore Portland, CCS of Ore. 503-232-4632 
Pa Bethel Park. CCS of Pittsburgh 412-563-0559 
Pa Flourtown, CCS of Philadelphia 215-242-6660 
Tenn Nashville, CCS of Nashville 615-327-9309 
Tex Arlington. CCS of Dallas 817-265-7141 
Tex EI Paso. CCS of New Mexico/West Texas 

915-544-7949 
Tex Houston, CCS of Houston 713-695-5858 
Utah Salt Lake City. CCS of Salt Lake City 

801-486-8417 
Va Arlington, CCS of Wahington D.C. 703-525-5777 
Wash Mountlake Terrace, CCS of Northwest 

206-364-9910 
Wise Wauwatosa, CCS of Milwaukee 414-475-0111 

CONCORD COMMUNICATIONS Local Distributors 
Va Norfolk, Priest Elctrn .• 6431 TIdewater Dr, 

703-855-2021 

CONCORD ELCTRNS., 37 Great Jones St., Dept. JE, 
New York, N.Y., 10012, Tel: 212-777-6571, TWX: 
710-581-4930; Sis. Mgr: J. Wheaton .............. VoI:te655 
Local Sales Offices & Reps. 
Cal Fremont. H. Foraker 
Colo Denver. Camel Elctrns. 
Fla Miami Bch .. L, Hass Co, 
III StreamWOOd. AI Holte & Co. 
Iowa Cedar Rapids. Snider Sis. Co. 
Kans Leawood. Vasen Sis. Co. 
Mass Woburn. Jalco Assocs. 
Minn Mpls .• Hasse & Assocs. 
Ohio Terrace Park. J, U. Hudnall Co, 

415-657-2213 
303-757-6191 
305-949-9143 
312-837-4066 
319-362-4410 
816-842-1760 
617-227-1515 
612-588-0551 
513-831-4613 

For: Can .• Downsvlew, ont., Kaytronics Engrg. 
416-638-5511 

For: Can" Montreal. Que .• Kaytronlcs Engrg, 
514-489-9335 

CONDENSER PRODS. CORP .• Box 997, Brooksville, Fla .• 
33512. Tel: 904-796-3562; PRE: G. Randolph 

CONDOR PACIFIC INDS, CALIF .• 8740 Remmet Ave., 
Canoga Park. Cal., 91304, Tel: 213-882-0550; Sis. & 
Mktg. Mgr: Mr. E,J. Smfth 

CONFORMING MATRIX CORP .• Box 37. 5ta. "G", Toledo, 
Ohio. 43601. Tel: 419-729-3777; Sis. Mgr: D. Molly 

CONIC CORP., 9020 Balboa Ave .• San Diego. Calif.. 
92123, Tel: 714-279-0411. TWX: 910-335-1183; V.P. 
Mktg: G. Gregory 

CONKLIN INSTA. CORP .• Main SI., Pleasant Valley, N.Y .• 
12569, Tel: 914-835-2136 

CONNECTOR CORP., 6025 N. Keystone, ChIcago, 10., 
60846, Tel: 312·539-3108 ._. __ •• _ .......... Vol 3<1656,657 
Local Sales Offices & Reps. 
Cal Altadena. 0, Wagner 
Colo Denver. A. Paradise 

213-681-4060 

Conn Waterbury, J, Cormier 203-756-8766 
III Chicago. Bauman Sis. 312-539-3108 
Kans Leawood. Vasen Sis. Co. 913-649-0679 
La New Orleans. G. V. Peck Co. 504-282-1553 
Mass Needham, Coakley. Boyd & Abbett 617-444-5470 
Mich Jackson. E.H. Jordon 517-782-0694 
Minn Minneapolis, E. Melius & Assoc. Inc, 

NY DeWitt. A, Bowser 
NY Snyder, H,J. Sapecky 
NC Raleigh. J, Nagle 
Okla Tulsa. G. V. Peck Co. 
Tenn Shelbyville, Carl McLanahan 
Tex Garland, G, Peck 
Va Virginia Beach, C, Bludau 

615·854-4270 
315-446-5920 
716-839-4170 
919-782-0213 
918-585-5853 
615-684-4544 
214-341-3311 
703-464-0500 

CONNOR-WINFIELD CORP., Box 297, West Chicago, 
III~ 60185, Tel: 312-231-1i270; SIll. Mgr: J. lIoag 

\/01 NOO,401 
Local Sales Offices & Reps. 
Cal Encino. CDH 213-345-3111 
Cal Los Altos. Frauman 415-941-0660 
Cal San Diego, R, Tauber 714-274-7242 

CONRAC CORP., Instrs/Controls Div .• 1700 S. Mountain 
Ave .• Duarte, Cal.. 91010, Tel: 213-359-9141 

CONFiAC CORP" Machine Tool Div .• 9200 Bolsa Ave,. 
Westminister. Cal.. 92683, Tel: 714-894-4711 

CONRAC CORP., New Jersey Div .• Sherwood La,. 
Fairfield. N.J .• 07006. Tel: 201-226-7777 

CONRAC DIV .• Conrac Corp,. 600 N. Rimsdale Ave .• 
Covina, Calif" 91722. Tel: 213-966-3511 

CONRAC CORP .• Turner Div .• 909 17th SI. N,E., Cedar 
Rapids, Iowa. 52402 

CONSOLIDATED CONTROLS CORP., 12 Durant Ave .• 
Bethel. Conn., 06801. Tel: 203-743-6721, TWX: 
710-456-0446; Prod, Mgt: H.A. Druker 

Local Sales Offices & Reps, 
Ala Huntsville, VESCO 
Cal Redwood City. Marchi Assocs. 
Colo Denver. D. E. Bond Assocs, 
Conn Meriden. Abbott·Allison Inc. 
Fla Cocoa Beach. Vesco 
Haw Honolulu. Atecs Corp. 
III La Grange, Olson Engrg. & Sis. Co, 

205-881-8830 
415-364-3411 
303-756-1234 
203-237-9232 
305-784-0784 

312-482-3301 
Mass Boston. Abbott·Allison Inc, 617-245-0250 
Mich Southfield. Automatic Controls Co. 313-354-1190 
Minn Minneapolis. JD Co, 612-835-2944 
Mo St. LOUiS, Boweng Representatives 314-429-7327 
NJ Stirling, NBS Assocs. 201-647-0330 
Ohio Cleveland, Jay Industrial Sis. Co. 216-831.93931 
pa Melrose Park. A. Meyers Assocs. 215-224-1663 
Pa Pittsburgh, Arcadia Controls Inc. 412-931-0111 
Tex Houston. C. M. Asfahl Agency 713-523-3764 
Va Alexandria. W. A. Brown Instrs. 703-836-1800 
Wash Bellevue, M. Poggi Co. 206-454-2026 
Exp: New York, N. Y .• Technitron Inc. 212-758-2790 

CONSOLIDATED OHMIC DEVICES, 115 Old Country Ad .• 
Carle PI.. N.Y .• 11514. Tel: 516-141-1500. TWX: 
510-222-3789; Mktg. Mgr: M.S. Lazarus 

CONSOLIDATED REFINING CO., 5eeCRM, Dlv. 
Consolidated Refining Co.. 
CONSOLIDATED RESISTANCE AMER.. 222 Lake Ave .. 

Yonkers. N,Y., 10701. Tel: 914-YO-3-5900; Gen. Mgr: 
J.J, Wilentchik 

CONSOLIDATED WIRE & ASSOC. CORPS., 1633 S. 
Clinton St., Chicago, III~ 60616, Tel: 312-421-4441; SIs. 
Mgr: J.G. Mann __ ...... _ ..................... _ ••• Vol3e135+1373 
Local Sales Offices & Reps. 
Cal Glendale, Armstrong Sis. Co. 
Colo Arvada. Arrowhead Sis. Corp, 
Fla Tampa, S. K, Wallace Assoc, 
III Chicago. A.A. Hutmacher 
Ind Zionsville, J. Keith & Assoc. 
Kans Overland Pk., Palatine Engrg. Sis. 

·Vol. 4-1973 

213'245-5344 
303-423-5556 
813-932-3568 
312-831-3248 
317-873-4079 
913-262-5643 

CONTRO 

Md KenSington, Forti·Austin Assoc. 301-949-1707 
Mass Wellesley Hills. JOhnson 611-235-3977 
Mich DetrOit. Burcaw Co, & Assoc, 313-533-7700 
Minn MpIS .• R.W, Marshall Co, 812·929-0457 
Mo SI. Louis, Palatine Engrg. Sis. 314-426-7055 
NM Albuquerque, Arrowhead Sis. 505-268-9706 
NY Buffalo. Maury Farber 716-856-3543 
NY Flushing, Bettan Sis. 212-969-7600 
NC Kernersville. M. F. Motsinger 919-993-3993 
Ohio Cleveland. J,O. Olsen 216-752-5444 
Pa Phila., Forti·Austin Assoc. 609-871-9290 
Tem Memphis. A.F. Howard OL 9-0704 
Tex Dallas. E, L. Wilks Co. 214-242-5321 
Utah Salt Lake Cy" Arrowhead 801-487-3444 
Wash Seattle, Fleehart & Sullivan 206-522-1533 
For: Can .• Montreal. Que .• Atlas Elctrns., ltd. 

514-489-8495 
For: Can .• Toronto. Onl., Atlas Elctrns .. Ltd, 

416-781-6174 
CONSOLIDATED WIRE Local Distributors 
Mass Woburn. Abbott Elctm .• 902 Main 5t. 

617-935-2040 
Minn Duluth. Northwest Radio. 123 E. First SI. 

218-727-1565 
CONSTANT VOLTAGE CO,. 4114 N. Ravenswood Ave., 

Chicago, 111..60613. Tel: 312-327-2700 
CONSTANTA CO. OF CAN., 280 Regina Ave .• Montreal. 

Can" Tel: 514-766-8569 
--- Advertisement ---

Manufacturer of metal film and carbon 
film resistors size from 1/10 Watt to 5 
Watt, with temperature co-efficient 
25,50, 100 and up to 500PPM. Special 
temperature can be matched to 2PPM. 
Constanta also manufactures R·C 
modules, resistor networks and special 
electrical assembly, tailor made to the 
customer's specification. 

CONSTANTINE ENGINEERING LABS., See CELCO 

CONTINENTAL CONNECTOR, 34-63 56th St., 
Woodside, N.Y., 11377, Tet 212-889-4422, TWX: 
710-582-2565; Adv. Mgr: D.A. Harkevy 

Vol se&58,658 
Local Sales Offices & Reps. 
Cal Los Altos. Continental Connector Corp. 

415-948-0211 
Cal Los Angeles. Continental Connector Corp, 

213-381-2285 
Ind Fort Wayne, G & 0 Elctrn. Sis, 219-432-5585 
Mass Chestnut Hill, M. Ross 617-469-0674 
Pa Langhorne. Continental Connector Corp. 

215-757-1728 
Wash Bellevue. H.S. Thorpe Co, 206-454-0667 
For: Can., Willow Dale. Onl., Continental Connector 

Corp. 416-499-0842 
CONTINENTAL CONNECTOR Local Distributors 
Cal Chatsworth, Westates Elctrns. Corp., 20151 

Bahama SI. 213-341-4411 
NJ Cedar Grove. Hamiltonl Avnet Elctrns. 

201-239-0800 
NY Westbury. Hamilton·Avnet Electrns., 70 State St. 

CONTINENTAL DATA SYS., 40 W. 4th SI.. Dayton. Ohio, 
45402, Tel: 513-222-8626; Pres: H.E. Folkerth 

CONTINENTAL ELCTRNS. MFG. CO,. Box 17040, Dallas, 
Tex" 75217. Tel: 214-381-7161. TWX: 910-861-4437; 
V. P: W.O. Mitchell; Mgr, Best Sis: AV. Collins 

CONTINENTAL RENTALS DIV .• Continental Leasing, 175 
Middlesex Tpke.. Bedford, Mass.. 01730. Tel: 
617-275-0850; Sis. Mgr: F, Neri 

CONTROL DATA CORP .• Printed Circuits Oper., 3965 
Meadowbrook Rd .• SI. Louis Pk,. Minn .• 55426, Tel: 
612-935-0366; Gen. Mgr: W.W. Undemann 

CONTROL DATA. Connector Di •.• 31829 W. TIenda Dr .• 
Westlake Village. Cal.. 91361, Tel: 213-889-3536. 
TWX: 910-494-1224; Sis. Mgr: D.R. Davidson 

Local Sales Offices & Reps. 
Cal Northridge. Orion Sis, 213-886-4761 
Cal Santa Clara. Cindel Sis, 408-249-4424 
Colo Denver. Rope & Williamson. Inc. 303-756-0011 
Conn Hartford. Cable Assocs .• Inc. 203-525-5016 
Fla Ft. Lauderdale, Orbe, Inc. 305-771-8915 
Ga Atlanta. Grady·Duckett SiS., Inc. 404-451-3529 
Mass Boston. Cable Assocs .• Inc. 617-207-7322 
Minn Edina. CDC 612-883-5922 
Mo SI. Charles. Chaseo 314-946-6677 
NY Mamaroneck, Cane Tech. Sis., Inc. 914-698-4411 
Okla Bixby. CDC 918-369-5688 
~Ore Portland. J, J. Backer Co. 503-297-3776 
Pa Paoli. T. Griffin Co, 215-647-1550 
Tex Dallas. Techno Assocs. 214-351-9213 
Wash Seattle, J. J. Backer Co. 206-285-1300 

CONTROL DATA CORP .• Magnetic Components Div .• 
7801 Computer Ave. South. Minneapolis. Minn .• 55435. 
Tel: 612-920-8600. TWX: 910-576-2978; Power Supply 
Sis. Mgr: TK Mark; Servo, Prod, Sis. Mgr: N.M. 
McCullough 
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CONTRO 

Local Sales Offices & Reps. 
Ala. Huntsville, W. Brown 205-539-4411 
Ariz Scottsdale, Williams Assocs. 602-947-4297 
Cal San Mateo, J. Pyle Co. 415-347-1401 
Cal Yorba Linda, E. Grabowski 712-5?8-5555 
Colo Denver, Williams Assocs. 303-343-2911 
Conn. Weathersfield, Underwood Sis. Corp. 

203-563-3046 
Fla Ft. Lauderdale, W. Brown 305-776-4800 
Fla Orlando, W.A. Brown 305-425-5505 
La Metairie, McKinney Sis. Co. 504-887-1.723 
Mass Chelmsford, Underwood Sis. Corp. 617-256-8191 
Minn Minneapolis, R. F. Roof 612-920-8600 
NM Albuquerque, Williams Assocs. 505-255-1638 
NY Mamaroneck, Cane Tech. Sis. 914-698-4411 
NC Winston-Salem, W. Brown 919-725-5384 
Ohio Cleveland, Research Dev. Prods. 216-526-5260 
Ohio Dayton, Research Dev. Prodn. 513-253-6175 
·Okla Bixby, B. H. Thompson 918-369-5688 
Okla Tulsa, McKinney Sis. Co. 918-742-6791 
Tex Bellaire, McKinney Sis. Co. 713-774-3232 
Tex Dallas, McKinney Sis. Co. 214-631-9450 
Va Alexandria, W.A. Brown 703-836-1800 
Wash Seattle, Avionics Liaison 206-767-3870 
Wisc Racine. E. Wojcik 414-554-7167 
For: Can., Ottawa, Ont., Aero Sis. Engrg. 

613-828-8560 
For: Can., Rexdale, Ont., Aero Sis. Engrg. Co. 

416-743-9130 
CONTROL DEVICES, 204 New Boston St., Wobum, Mass., 

01801, Tel: 617-935-1105; Sis. Mgr: R. Grimes 

CONTROL ELCTRNS. CO., INC., 153 Florida St., 
Farmingdale, N.Y., 11735, Tel: 516-694-0125; Sis. Mgr: H. 
Goldstein .............................................................. Vol 3e992 
Local Sales Offices & Reps. 
Cal Sherman Oaks, R.T. Assocs. 213-788-7588 
III Chicago, LGS Elctm. 312-622-8183 
Md Ellicott City, VPI 301 ,465-4060 
Mass W. Medway, J. Gallagher 617·533-7292 
NJ E. Brunswick, VPI 201·821-8977 
Exp: Fla., Hallandale, Emec 305-925-6366 

CONTROl:. EQUIP. CORP., 171 Lincoln St., Lowell, Mass., 
01851, Tel: 617-459-0573; Sis. Mgr: G. Stephens; Syst. 
Eng: L. Pouliot 

CONTROL INDS. INC., 530 Bumside Ave., Inwood, N.Y., 
11696, Tel: 212-471-9800; Sis. Mgr: F. Bleckner 

CONTROL PRODS., INC., Box 72, E. Hanover, N. J., 
07936, Tel: 201-887-9400, TWX: 710-986-82t3; Sis. 
Mgr: J.R. Nile 

CONTROL SCIENCES, INC., 10315 Woodley Ave., 
Granada Hills, Cal., 91344, Tel: 213-342-3067; Sis. 
Mgr: H.C. Ericsson 

CONTROL SWITCH, INC., SUb. Culler Hammer, 1420 
Delmar Dr., Folcroft, Pa., 19032, Tel: 215-LU-6-7500, 
TWX: 510-669-2136; Sis. Mgr: HW. Cole 

CONTROL TECHNOLOGY CO., 41-16 29th St., L.I.C., 
N.Y., 11101, Tel: 212-EM-I-2133; Sis. Mgr: H. Cooper 

Vol :ze986,987 
CONTROL TECHNOLOGY Local Distributors 
Conn Hamden, Wilshire Elctms., 2554 State St. 

203-281-1166 
Mass Boston, De Mambro Elctms, 1095 

Commonwealth Ave. 617-787-1200 
CONTROLCRAFTCORP., 213 Main St., West Chicago, III., 

60185, Tel: 312-231-7511; Sls.Mgr.: T. McCOllum 
Local Sales Offices & Reps. 
Ark Little Rock, Electra-Tech Midsouth, Inc. 

5QI-562-4090 
Cal Sherman Oaks, Windsor Dynamics, Inc. 

213-989-3631 
Cal WoodSide, Windsor DynamiCS, Inc. 415-854-4870 
Colo Denver, Tessco Co. 
III Glen Ellyn, MacGregor Co. 312-858-5752 
Ind Indianapolis, National Engrg. Co. 317-251-1132 
Mass Braintree, Bordewieck Engrg. Sis. Co. 

617-843-0845 
Minn Minneapolis, Bican Co. 612-827-4734 
Mo St. Louis, Wells-White Co. . 314-726-2511 
NY Syracuse, B. Fleckenstein 315-488-7883 
Ohio Cleveland, Harvey Teplilz & Co. 216-371-2044 
Ohio Dayton, Harvey Teplitz & Co. 513-277-6531 
Ore Beaverton, D. Fry Co. 503-643-5448 

CONTROLS DIV., Amerace Esna Corp, 1 027 Newark Ave., 
Elizabeth, N.J., 07207, Tel: 201-352-2900,TWX: 
710-741-4788; Sis. Mgr: J. Wilhoit 

Local Sales Offices & Reps. 
Cal Los Angeles, Agastat Div. 213-863-5753 
Cal Palo Alto, Agastat Div. 415-325-4486 
Cal San. Diego, J. C. Henberger 714·223-7114 
Colo Denver, C. Beabout Co. 244-3151 
Conn Waterbury, Agastat Timing Instrnts. 203-758-4221 
Fla Merritt Island, Agastat Timing Instrs. 

305-631'1719 
Haw Honolulu, H. C. Burgess & Assocs. 808-623-3118 
III Chicago, Agastat Div.· 312-583-8131 
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Kans Prairie Village, G. H. Pearson 
·Mass Dedham, Agastat Div. 
Mich DetrOit, Hilltronics, Inc. 
Minn Minneapolis, Agaslat Timing Instr. 
Mo St. LouiS, J. Durbin Co. 
Neb Omaha, B. Gumey & Assocs., Inc. 
NJ Medford Lakes, Agastat Div. 
NY Buffalo, R. F. Lamb Co., Inc. 
NY Manhasset, Agastat Div. 
NY Rochester, T. Ferguson SiS., Inc. 
NC Charlotte, Agastat Timing Instrs. 
Ohio CinCinnati, Agastat Div. 
Ohio Solon, Agastat Div. 
Pa Erie, Foster-McClinton, Inc. 
Pa Pittsburgh, Foster-McClinton, Inc. 
Tex Houston, Agastat Div. 
Tex Plano, Agastat Div. 
WVa Huntington, Foster-McClinton, Inc. 
For: Can, Markham, Ont., ESNA, Ltd. 

CONTROLS Local Distributors 

913-722-3410 
617-326-8686 
313-398-5556 
612-560-5640 
314-544-4400 
402-342-8445 
215-985-0242 
716-874-4900 
516-627-8809 
716-482-7757 
704-377-3164 
513-729-2904 
216-692-2452 
814-455-9111 
412-561-4803 
713-666-8421 
214-424-4431 
304-736-5161 
416-499-1221 

La Baton Rouge, Ralph's, Inc., 1732 Plank Rd. 
504-344-3761 

La Lafayette, Ralph's Inc., 3004 Cameron St. 
318-234-4507 

NY Buffalo, Genesee Radio & Pl!rts Co., 2550 
Delaware Ave. 716-873-9661 

NY Scarsdale, Logicomp Elctms. Inc" Box 37H 
914-723-3334 

Ohio Akron, Akron Elctrn. Supply, 107 S. Arlington St 
216-762-8818 

Okla Tulsa, Oil Capitol Elec., 708 S. Sheridan 
918-836-2541 

Pa Pittsburgh, Cameradio Co., 2801 Liberty Ave. 
412-391-7400 

Tenn Nashville, Electra Distributing, 1914 W. End Ave. 
615-329-3971 

Wisc Milwaukee, Marsh Elctrns., 6047 W. BelOit Rd. 
414-545-6500 

CONVERSION CHEM. CORP., 210 E. Main St., Rockville, 
Conn., 06066, Tel: 203-872-0541 , TWX: 710-435-2336; 
Sis. Mgr: G.B. Rynne 

Local Sales Officss & Reps. 
Cal La Mirada, J. J. Manzella 213-944-4832 
Conn Waterbury, R. R. Brouillard 203-(55-4692 
III Chicago, Conversion Chemical Corp. 

. 312-247-7117 
III Lansing, G. A. Hobbs 312-474-5264 
Mass Dudley. J. A. Cristina 617-943-3096 
Mich Albion, l. Calicotte 517-629-3502 
NY East Syracuse, K. R. MacDonald 315-463-0685 
NC Charlotte, Conversion Chemical Corp. 

NC 
Ohio 
Ohio 
Ohio 

Statesville, B. G. Deal 
Canfield, G. Reuter 
Sylvania, E. P. Agnew 
Toledo, Conversion Chemical Corp. 

704-394-1378 
704-872-3256 
216-533-4690 
419-882-1282 

419-531-3703 
COOK ELEC. CO., 6201. Oakton St., Morton Grove, III., 

60053, Te': 312-967-6600, TWX: 910-223-3654; Sis. 
Mgr: D.D. Hutchinson; Mgr. Sis. Eng: R.H. Troxell 

Local Sales Offices & Reps. 
Cal Inglewood, V & L Assocs. 
Cal Menlo Park, Frauman 
Ga Atlanta, G. Duckett Sis. 
Iowa Cedar Rapids, Palatine Engrg. 
Kans Andover, Palatine Engrg. 
Kans Overland Pk., Palatine Engrg. 
Md Baltimore, Milan Assocs. 
Mich Fenton, Kundinger Fluid Power, Inc. 

Mo 
NY 
NY 
NY 
NC 

St. Louis, Palatine Engrg. 
Binghamton, Canavan-Scanlon . 
Rochester, Canavan-Scanlon 
Syracuse, Canavan-Scanlon 
Greensboro, G. Duckett Sis. 
Cleveland, D. Steffen 
Dayton, D. Steffen 

213-671-7688 
322-8461 

404-451-3529 
319-365-8071 
316-683-7512 
913-262-5643 

825-1120 

313-629-2248 
314-426·7055 
607-724-7720 
716-442-0720 
315-463-9161 
919-273-4617 

Ohio 
Ohio 
Tex 
Wisc 

Dallas, T. M. Curtis Co., Inc. 
Appleton, Kundinger Fluid Power, Inc. 

261-5055. 
293-3145 
361-1666 

414-739-7463 
Exp: 111.., Chicago, E. Magnus 312-334-1503 

COOPER GROUP, Elctrns. Div., Box 728, Apex, N.C., 
27502, Tel: 919-362-7511; Sis. Mgr: J.Barrese 

COOPER Local Distributors 
Cal San Jose, Quementlnd'l. Elctrns .. , 1000 S. 

Bascom Ave. . 
Conn Fairfield, Utronic Inc., 273 Linwood Ave. 

203-255-4521 
Ga Atlanta, Jackson Elctrncs., 1135 Chattahoochee 

III 
Ave. NW 404-355-2223 
Chicago, Elctrn. Distr. Co., Inc., 4900 N. Elston 
Ave .. 

MichRomulus, Pioneer/Michigan,6337 N. Beverly 
Plaza 313-729-8500 

NY Lynbrook, Peerless RadiO, 19 Wilbur St. 
516-593-2121 

*Vol. 4-1973 

Ohio CinCinnati, United Radio Co., Summ~ &.Reinhold 
Dr. 800-582-7080 

Ohio Cleveland, Pioneer Standard Elctrns., Inc., 4800 
E. 131st St. 216567-3600 

Ohio Dayton, Pioneer/Dayton, 1900 Troy St. 
513-236-9900 

Pa Reading, Barbey Elctrn., 333 N. 4th St. 
Utah Salt Lake City, Standard Supply Co., 225 E. 6th 

So. 801-355-2971 
COORS PORCELAIN CO., 600 Ninth St., Golden, Colo., 

80401, Tel: 303-279-6565; Mgr., Mktg. Svcs: R. 
Barnhart 

Local Sales Officss & Reps. 
Ariz Phoenix, Hecht, Henschen & Assocs. 

602-275-4411 
Cal Goleta, J. N. Paxson 714-535-4000 
Cal Los Angeles, T. R. Bumett 714-772-9500 
Cal San Francisco, L. R. Valek 408-245-2595 
Colo Denver, D. L. Kuhlke 303-238-2125 
Conn Watertown, J. D. Grady 914-946-4122 
Fla Melboume, Reynolds & Assocs., Inc. 

305-727-3205 
III Chicago, A. L. Tonn 312-726-2421 
III McHenry, R. J. Ranney 815-385-6880 
Ind Indianapolis, J. T. Gagnon 317-783-2856 
Kans Kansas City, Mid-America Elctrns. Mktg. 

913-236-4800 
Md Derwood, W. H. Voth 202-783-5426 
Mass Whitman, H. F. Peters 617-222-9520 
Mich Southfield, Eynon-Weyand Assocs. 313-354-3430 
Minn Minneapolis, D. G. Perry & Co. 612-920-3212 
NJ Hopatcong, R. P. COllins 201-526-9050 
NY Ithaca, .sob Dean, Inc. 607-272-2187 
NC Winston-Salem, Dula Assocs., Inc. 919-768-7166 
Ohio Dayton, G. D. Clark 513-293-2818 
Pa Allentown, J. Wade 215-432-2721 
Tex Hurst, H. L. Moschel 817-336-4721 
Tex Richardson, P. J. Scanlon Co. 214-231-4661 
Wash Seattle, Carlyle Tech. Sis. 206-632-4290 

COPPERWELD BIMETALLICS, Div. Copperweld Corp., 
Glassport, Pa., 15045, Tel: 412-864-7131, TWX: 
710-794-4806; Mgr. Mktg. & Sis: JW. Atman; Mgr. 
T&D: D.T. Jones; Mgr. Indust. Sis: A. Pudlak 

CORCOM INC., 2635 N. Kildare Ave., Chicago, III., 
60639, Tel: 312-384-7400, TWX: 910-221-5308; Sis. Mgr: 
J. Emma ........ " ...................................................... Vol :ze5sa 
Local Sales Offices & Reps. 
Ariz Phoenix, Gramer & Co. 602-279-1231 
Cal Hawthorne, Sutherland Sis. 213-679-0757 
Cal Menlo Park, Straube Assocs. 415-323-2476 
Colo Boulder, Straube Assocs. 303-443-8600 
Conn Milford, Conti-Younger Assocs. 203-929-3294 
Fla Altramonte Springs, W. M. M. Assocs. 

305-831-4645 
Fla Clearwater, W. M. W. Assocs. 813-726-8871 
Fla Pompano Beach, N. M: M. Assocs. 305-943-3091 
Ga Atlanta, G.S. O'Hara 404-237-0600 
III Hinsdale, Mo-Mak Sis. 312-654-4524 
Iowa Cedar Rapids, Palatine Engrg. Sis. 319-365-8071 
Kans Andover, Palatine Engrg. Sis. 316-683-7512 
Kans Overland Park, Palatine Engrg. Sis. 

913-262-6820 
Md Baltimore, D.K. Jones & Assocs. 301-752-0577 
Mass Waltham, Conti-Younger Assocs. 617-890-4582 
Mich Farmington, Sheridan Assocs. 313-477-3800 
Minn Edina, M. Foster Co. 612-835-2252 
Mo Kansas City, Palatine Engrg. Sis. 913-262-6820 
Mo St. Louis, Palatine Engrg. Sis. 314-426-7055 
NJ Haddonfield, Mesa Tech ASSOC.. 609-429-9531 
NM Albuquerque, Straube Assocs. 505-294-1880 
NY Buffalo, Telesco Assocs. 716-834-1026 
NY Manhasset, Win-Cor Sis. 516-627-9474 
NY Vestal, Telesco Assocs. 607-729-6339 
Ohio CinCinnati, Sheridan Assocs. 513-761-5432 
Ohio Cleveland, Sheridan Assocs. 216-524-8120 
Pa Monroeville, Sheridan Assocs. 412-373-1070 
Tex Plano, K & H Sis. 214-238-0336 
Utah Salt Lake City, Straube Assocs. 801-328-4513 
For: Can., Montreal, Quebec, Atlas Elctrns., Ltd. 

514-489-8495 
For: Can., Toronto, OntariO, Atlas Elctrns., Ltd. 

416-781-6174 
CORCOM Local Distributors 
Ariz Phoenix, Moltronics, Inc., 2746 W. Palm LA. 

602-272-7951 
Cal Garden Grove, Allied Elctrns., 12311 Industry St. 

213·598-8605 
Cal Mountain View, Terminal Hudson Electrns., 880 

Maude Ave. 415-969-9240 
Cal San Diego, Moltronics, Inc" 7969 Engineer Rd. 

714-278-5020 
Cal Santa Clara, Moltronics, Inc., 337 Mathews St. 

408-244-7600 
Cal South Gate, Moltronics, Inc., 5610 E. Imperial 

Hwy. . 213-773-6521 
Cal SunnYvale, Westland Elctms. Inc., 1118 Elko Dr. 

408-734-1900 



MANUFACTURERS & SALES OFFICES DIRECTORY 

COlo Denver, Elctrn. Parts Co., 1212 S.' Broadway 
303-744-1992 

Fla Orlando, Hammond Electms., 911 W. Central 
Blvd. 305-241-6601 

Ga Atlanta, Lykes-Jackson Electms., 1135 
Chattahoochee 404-355-2223 

III Chicago, Allied Elctms .. 2400 W. Washington 
Blvd. 312-421-2400 

III Palatine, Ohm/Elctms, 645 Vermont Ave 
312-359-5500 

Md Savage, Pyttronic Ind., 8200 Wellmoor CI. 
Mass Dedham, Gerber Elctrn., 852 Providence Hwy 

617-329-2400 
NJ Haddonfield, Mid-Atlantic Elctms. Corp., 140 

Haddon Ave. 609-428-8288, 215-923-6868 
NY Farmingdale, Arrow Elctms .. Inc., 900 Broad 

Hollow Rd., Rte. 110 516-694-6800 
Tex FI. Worth, Allied Elctrns., 401 E. 8th SI. 

817-336-5401 
Utah Salt Lake City, Alta-Land Elctrns., Inc., 2280 S. 

Main SI. 801-486-7227 
For: Can., Toronto, Onl., Atlas Elctrns. Ltd., 50 

Wingold Ave. 416-781-6174 
CORDOVER, CARL & CO., 104 Liberty Ave., Mineola, 

N.Y., 11501, Tel: 516-747-5150; Plnr: J. Cordover 

CORNELL-OUBILIER ELCTRNS" Olv. Fed. Pacific Elec. 
Co., 150 Ave. L, Newark, N.J., 07101; Olr. Sis: J.M. 
Kaplan •••••• _ ••• _. Vol ~559-561,718,719; Vol 3-..06-410 
Local Sales Offices & Reps. 
Ark EI Dorado, Bellew Sis. Co. 
Cal Los Altos 
Cal Venice 
Colo Denver 
Haw Honolulu 
III Des Plaines 
Ind Indianapolis 
Mass Norwood 
Mich Detroit 
Minn Minneapolis 
Mo Florissant 
NJ Newark 
NM Albuquerque 
NY Rochester 
NC Sanford 
Ohio Cleveland 
Ohio Dayton 
Ore Portland 
Pa Norristown 
Pa Pittsburgh 
Tenn Nashville 
Tex Dallas 
Utah Salt Lake City 
Wash Seattle 
For: Can., Montreal 379, Quebec 
For: Can., Scarborough 733, Onl. 
For: Can., Vancouver 9, B.C. 

CORNELL -DUBIUER Local Distributors 

501-863-8325 
415-941-3399 
213-821-5001 
303-722-4641 

312-299-7761 
317-545-6247 
617-762-5333 
313-882-1717 
612-546-5361 
314-831-1155 
201-589-7500 
505-298-1875 
716-544-9580 
919-775-2211 
216-271-5429 
513-298-7224 
503-297-3776 
215-272-0118 
412-563-0303 
615-242-5621 
214-638-1035 
801-364-4632 
206-285-1300 
514-331-2722 
416-755-9346 
604-731-1013 

Ala Birmingham, JW. Clary Co., 1713 Second Ave. 
S. 205-322-2488 

Ariz Phoenix, Moltronics, Inc., 2746 W. Palm LA. 
602-272-7951 

Cal Garden Grove, Allied Elctms., 12311 Industry SI. 
213-598-6605 

Cal Los Angeles, Kierulff-Los Angeles, 2585 
Commerce Way 213-685-5511 

Cal MI. View, Abacus Elctrns. Co., Inc., 1065 Terra 
Bella Ave. 415-961-1500 

Colo Denver, Burstein-Applebee 303-244-3336 
Conn Hamden, Arrow Elctmcs., 295 Treadwell SI. 

III 

III 
III 

III 

III 

III 

203-248-3801 
Chicago, Allied Elctrns., 2400 W. Washington 
Blvd. 312-421-2400 
Chicago, Burstein-Applebee 312·763-4848 
Chicago, Elctrn. Distr. Co., Inc., 4900 N. Elston 
Ave. 
Elk Grove Vi, Hall-Mark Elctrns. Corp., 180 
Crossen Ave 312-437-8800 
Schiller Park, Hamilton-Avnet Elctrs., 3900 N. 
25th Ave. 
Skokie, Bell Inds. Elctrn. Distr. Div., 7701 N. 
Austin Ave. 312-282-5400 

Ind FI. Wayne, FI. Wayne Elctrns. Supply, 3806 
Maumee Ave. 219-742-4346 

Ind South Bend, Radio Distr Co Inc, 1212 High St 
219-287-2911 

Kans Kansas City, Burstein-Applebee 816-561-5460 
Kans Prairie Village, Hamilton/Avnet Elctrncs., 3500 W. 

75th SI. 913-362-3250 
Ky Louisville, Burks, P.I., 842 S. 7th 502-589-3960 
Md Baltimore, Arrow Elctrns., 5207 E. Drive 

301·247-5200 
Mass Burlington, ArrowElctrns., 15 A Street 

617·273-0100 
Mass Cambridge, Wilshire Elctrns.lNew England, 205 

Alewife Brook Pkwy. 617-491·3300 
Mass Woburn, Abbott Elctrn., 902 Main SI. 

617·935-2040 

Mich Livonia, Hamilton/ Avnet Elctrns. 313-522-4700 
Mich Muskegon, Western Elctrn Supply, 1781 5th St 

616-722-7628 
Mich Romulus, Pioneer/Michigan, 6337 N. Beverly 

Plaza 313-729-8500 
Mo Kansas City, Burstein Applebee 816-561-5460 
Mo SI. Louis, Hall·Mark Elctrn. Corp .. 6100 Madison 

Ave. 314-521-3800 
Neb Lincoln, Burstein Applebee 402-434-0678 
Neb Lincoln, Scott Elctrn Supply Corp., 4040 Adams 

St 403-434-8308 
Neb Omaha, Radio Equipment Co., Box 3843, 625 N. 

18th SI. 402-341-7700 
NJ Cinnaminson, Wilshire Elctrns/Phila., 855 Industry 

Hwy 609-786-8990 
NJ Moorestown, Arrow Elctrns., Pleasant Valley Rd. 

609-235-1900 
NJ Pennsauken, Recso Eltrns.-Div. of Astex, Airport 

& Central Hwys. ~2-4000 
NJ Saddlebrook, Arrow Elctrns. Inc., 285 Midland 

Ave. 201-797-5800 
NJ Springfield, Federated Elctrns. Div. Federated 

Purchaser, Inc., 155 Rte. 22 201-376-8900 
NY Brooklyn, LACO Ind'l. Elctrns. Corp., 4924 4th 

Ave. 212-492-9590 
NY Buffalo, Summit Disl. Inc., 916 Main SI. 

716-884-3450 
NY Elmsford, Melville RadiO, 1 Nepperham Ave. 

914-592-7100 
NY Farmingdale, Arrow Elctrns., Inc., 900 Broad. 

Hollow Rd., Rte. 110 516-694-6800 
NY Farmingdale, Harrison Elctnc., 20 Smilh SI. 

516-293-7990 
NY Lynbrook, Peerless Radio, 19 Wilbur SI. 

516-593-2121 
NY New York, Midway Ind'l. Elee., 38 E. 29th SI. 

212-889-0370 
NY Rochester, Rochester Radio, 140 Main SI. 

716-454-6300 
NY Rochester, Simcona Elctrncs. Corp., 275 MI. 

Read Blvd. 716-326-3230 
Ohio Akron, Akron Elctrn. Supply, 107 S. Arlington St 

216-762-8818 
Ohio Cleveland, Arrow Elctrns., 23945 Merchantile Rd. 

216-464-2000 
Ohio Cleveland, Pioneer Standard Elctrns .. Inc., 4800 

E. 131 Sl SI. 216587-3600 
Ohio Dayton, Arrow Elctrns., 3100 Plainfield Rd. 

513-253-9176 
Ohio Dayton, Pioneer IDayton, 1900 Troy SI. 

513-236-9900 
Ohio Warren, REM Elctrns. Supply Co., 264 W. Market 

SI. 216-399-2777 
Okla Tulsa, Oil Capitol Elee., 708 S. Sheridan 

918-836-2541 
Ore Portland, Almac/Stroum Elctrns, 6888 SW 

Canyon Rd 503-292-3534 
Pa Altoona, Allegheny Elctrns, Inc, 800 Chestnut Ave 
Pa Erie, Mace Elctrn., 2631 W. 8th SI. 814-838-3544 
Pa Philadelphia, Simco Inc., 3907-11 N. Broad SI. 

215-BA-9-1880 
Pa Pittsburgh, Cameradio Co., 2801 Liberty Ave. 

412-391-7400 
Pa Trevose, Hall-Mark Elctrns., Box 125 

215-355-7300 
Tex Dallas, Hall-Mark Elcton Corp., 9333 Forest La. 

214-231-5101 
Tex FI. Worth, Allied Elctrns., 401 E. 8th SI. 

817·336-5401 
Tex FI. Worth, Swleco, Inc., Box 670, 1518 E. 

Lancaster St 817-335-6521 
T ex Houston, Hall-Mark Elctrn., Box 36739 

713-781-6100 
Tex Houston, Harrison Equip. Co. Inc., 1616 

McGowen SI. 7.13·224-9131 
Va Norfolk, Priest Elctrn .. 6431 Tidewater Dr. 

703·855-2021 
Wash Seattle, Almac/Stroum Elctrns, 5811 Sixth Ave 

S. 206-763-2300 
Wise Milwaukee, Electronic Expeditors, Inc., 6045 N. 

Green Bay Ave. 414-228-8100 
Wisc Milwaukee, Marsh Elctrns., 6047 W. Beloit Rd. 

414-545-6500 

CORNING GLASS WORKS, Elctm. Prods. Dlv., 
Houghton Pk., Coming, N.Y., 14830, Tel: 607-962-4444, 
TWX: 5100252-1384; SIs. Mgr: R.E. Rahill 

Vol 3e412-435, 1120-1125 
Local Sales Offices & Reps. 
Cal Sunnyvale 
III Chicago 
Md Hyattsville, Lowery Assocs. 
NY New York 
NC Raleigh 
Pa Bradford 
Pa Broomall, Lowery 
Exp: Fla., Coral Gables 
Exp: N.Y., Corning 

·Vol.4-1973 

408-732-5050 
312-337-6600 

212-752-1100 
919-876-1100 
814-362-5571 
215-356-5300 
305-666-3334 
607-962-4444 

CORNIN 

For: Can .. Leaside, Onl. 416-421·1500 
CORNING Local Distributors 
Ala Huntsville, Cramer/Ew Huntsville, 2310 Bob 

Wallace Ave.SW . 205-539-5722 
Ariz Phoenix, Liberty Eleetrns., 3612 N. 16th SI. 

602·264-4436 
Cal Culver City, Avnet Electrns. Div., 10916 

Washington Blvd. 213-836-7200 
Cal EI Segundo, Liberty Elctrns., 124 Maryland SI. 

213-322-8100 
Cal Gardena, Bell Industries, 306 E. Alondra Blvd. 

213-321-5802 
Cal Hollywood, Hamilton/ Avnet Elctrncs. 

305-925-5401 
Cal MI. View, Elmar Elctrn., 2288 Charleston Rd. 

415-961-3611 
Cal San Diego, Western Radio, 1415 India SI. 

714-235-6571 
Cal Sunnyvale, Acacia Sales, 384 San Aleso 
Colo Denver, Cramer/Denver, 5465 E. Evans Place at 

Hudson 303-758-2100 
Conn North Haven, Cramer/Conn., 35 Dodge Ave. 

203-239-5641 
Fla Hollywood, Cramer/Ew Hollywood, 4035 North 

29th Avenue 305-923-8181 
Fla Hollywood, Schweber Elctrns. 305-927-0511 
Fla Orlando, Cramer/Ew Orlando, 345 North 

Graham Avenue, Box 20214 305-894-1511 
Ga Atlanta, Schweber Elctrns. 404-449-9170 
III Chicago, Schweber Elctrns. 312-593-2740 
III Skokie, Bell Inds. Elctrn. Distr. Div., 7701 N. 

Auslin Ave. 312-282-5400 
Ind Indianapolis, Graham Elctrncs., 133 S. Penn. SI. 

317-634-8480 
Md Baltimore, Radio Elee. Service Co., 1026 

Cromwell Bridge Rd. 301-823-0070 
Md Gaithersburg, Cramer /Ew Washington, 16021 

Industrial Drive 301-948-0110 
Md Hyattsville, Milgray/Washington, 5405 Lafayette 

PI. 301-864-1111 
Md Rockville, Schweber Elctrns. 301-881-2970 
Mass Newton, Cramer Elctrn. Inc., 85 Wells Avehue 

617-969-7700 
Mass Newton, Cramerllnternational, 85 Wells Ave. 

617-969-7700 
Mass Waltham, Schweber Elctrns. 617-890-8484 
Mass Watertown, Sterling ElectroniCS, 51 Spring SI. 

617-926-9720 
Mich Detroit, Schweber Elctrns. 313-583-9242 
Minn SI. Paul, Ragon, 1136 W. Larpenteur SI. 

612-488-0201 
NJ Pennsauken, Cramer/Pa., 7300 Rte. 130 No. 

215-923-5950 
NJ Somerset, Schweber Elctrns. 201-469-6008 
NM Albuquerque, Cramer/N.M., 1.37 Vermont N.E. 

505-265-5767 
NY Buffalo, Sumrnit Disl. Inc., 916 Main SI. 

716-884-3450 
NY East Syracuse, Cramer/Syracuse, 6716 Joy 

Road 31.5-437-6671 
NY Freeport, Milgray/New York, 191 Hanse Ave 

516-546-6000 
NY Hauppauge. L.I.. Cramer/Long Island, 29 Oser 

Avenue 516-231-5682 
NY Rochester, Cramer/Rochester, 3259 Winton 

Road South 716-275-0300 
NY Rochester, Schweber Elctrns. 716-328-4180 
NY Westbury, Schweber Elctrns., Jericho Tpke 

516-334·7474 
NY Woodbury, Harvey Radio, 60 Crossways Park W. 

516-921-8700 
NC Raleigh, Schweber Elctrns. 919-832-8881 
NC Winston-Salem, Cramer/EW, 938 Burke Street 

919-725-8711 
Ohio Beachwood, Schweber Elctrns, 216-464-2970 
Ohio Cincinnati, Sheridan Sales Co., 10 Kradleerest 

Dr. 513·761-5432 
Ohio Columbus, Hughes-Peters, Inc., 481 E. 11th Ave. 

614-294-5351 
Pa Philadelphia, Almo Elctrns, 9815 Roosevelt Blvd. 

215-676-6000 
Tex Dallas, Solid State Elctll'ls. 214-352-2601 
Tex Houston, Harnilton/Avnet Eletrns., 1216 W. Clay 
Utah Salt Lake City, Cramer/Utah, 391 West 2500 

South 801-487-3681 
Wash Seattle, Almac/Stroum Elctrns, 5811 Sixth Ave 

S. 206-763·2300 
Wash Seattle, Liberty Elctrns .. 5303 2nd Ave. S. 

206-763-8200 
For: Can., Montreal, CESCO ltd" 4050 Jean Talon 

SI., W. 514-735-5511 
For: Can., Toronto, Onl., CESCO Ltd., 24 Martin Roos 

Ave. 416-628-5353 
For Local Source Data Call Toil-Free 800-645-9200 
(In N.Y. State Call 516-294-0990 Collect) 

1459 



CORNIN 

CORNING GLASS WORKS. FLUIDIC PRODUCTS DEPT .• 
Coming. N.Y.. 14830. Tel: 607-962-4444. TWX: 
510-252-1384; "SIs. Mgr: W.T. Greenfield 

CORNING GLASS WORKS. Memory Prods. Depl.. 3900 
EI~ronics Dr.. Raleigh. N.C.. 21602. Tel: 
919-828-0511; Sis. Mgr: H.S. Craumer 

CORNING GLASS WORKS. Coming Scientific 
Instruments. Medfield. Mass.. 02052. Tel: 
607-962-4444. TWX: 510-252-1384; Sis. Mgr: R.G. 

Morrison ' I 
CORNING GLASS WORKS. Tech. Prods. Div .• Corning. 

N.Y .. 14830. Tel: 601-962-4444. TWX: 510-252-1384; 
Sis Mgr. Advanced Prods: W.M. Baldwin; Sis Mgr. Indl 
Mats: F.B. Leibold 

CORNING GLASS WORKS. TELEVISION PRODS. DIV .• 
Corning. N.Y.. 14830. Tel: 601-962-4444. TWX: 
510-252-1384; Sis. Mgr: D.R. Dolan 

CORTEC. 890 Production PI.. Newport Beach. Cal.. 92660. 
Tel: 714-642-1877; Pres: H.H. Milligan; V.P. Mfg: A. 
Herbert 

CORVAIR ELCTRNS. 150 Fifth Ave .• New York. N.Y .• 
10011. Tel: 212-255-7007; Sis. Mgr: S. Kass 

COSAR CORP .• 3121 Benton Street. Garland. TeKas. 
15042. Tel: 214-BR-6-9487; Sis. Mgr: D.N. Dukes 

Local Sales Offices & Reps. 
Cal Los Angeles. P. Wiley Co. 213-663-8028 
Cal Palo Alto. Testco 415-326-5320 
Conn GreenWich. Cosar Corp. 203-661-2325 
III Chicago. Cosar Corp. 312-539-6181 
Ohio Vandalia. W.J. Brauer 513-898-1224 
Ohio Wickliffe. W.J. Brauer 216-943-0601 
Pa Newtown Sq .• Holdsworth 215-356-8550 
Pa Pittsburgh. W.J. Brauer 412-921-3213 
Wash Bellevue. Testco 206-454-7422 

COSMICAR OPTICAL CO.. LTD.. 424. 
Higashi-Oizumimachi. Nerima-Ku. Tokyo. Japan. Tel: 
03-921-1441; Sis. Mgr: N. Amano 

Local Sales Offices & Reps. 
NY NY. Asahi Optical (America) Inc. 212-532-4876 

COSMO PLASTICS CO .• 3239 West 14th 51.. Cleveland. 
Ohio. 44109. Tel: 216-861-5594. TWX: 810-421-8444; 
Sis. Mgr: B. Gordon 

COTO-COIL CO., INC., 51 Pavilion Ave., Providence, 
R.I., 02905, Tel: 401-941-3355; SIs. Mgr: R.L Bellem 

Vol 2"120,121 

Local Sales Offices & Reps. 
Cal Palo Alto. P. Nurches 
Cal Pasadena. P. Nurches 
Corin Plantsville. Parnetics Co. 
NJ Sparta. Eastern Elctrn. 
NY Brookline. Eastern Elctrn. 
Ohio Cincinnati. J. Olsen 
Ohio Cleveland. J. Olsen 
Pa Pittsburgh. J. Olsen Co. 
Wash Seattle. H. Levinson 
EKP:. N.Y .• N.Y .. Coto-Coil 

415-DA-6-7842 
213-MU-I-8957 

203-621-3911 

212-763-5160 
513-922-2176 
216-752-5444 
412-279-2550 
206-323-5100 

COUCH S.H. DIV., ESB Inc., 36 River St., Boston, Mass., 
02126, Tel: 611-298-4141; V.P: B.W. Gray; S.M: E.F. 
Baker; Sis: J.A. Taber •••••••••••••• .-••••• .-............... Vol 2"123 
Local Sales Offices & Reps. 
Ariz Scottsdale. Mercury Engrg. Sis. 602-945-1927 
Cal Burbank. TransDynamics. Inc. 213-849-6261 
Cal Palo Alto. Engrg. Assoc. 415-326-7842 
Cal San Diego. TransDynamics. Inc. 714-298-8215 
Colo Denver. I. W. Strong 303-292-6900 
Conn Madison. A&M Elctrn. Reps. 203-245-1031 
Fla Orlando. Buchanan & Abrams Assocs. 

305-423-8995 
III Wheaton. H.J. Batha 312-668-4740 
Iowa Cedar Rapids. Snider Sis. 319-362-4410 
Mich Grand Rapids. Elko Sis. 616-949-1451 
Mich Grosse Pointe WOods. Elko Sis. 313-684-7693 
Minn MpIS .• Int'l. Sis. Co. 218-681-6683 , 
Mo 51. Louis. Pem Sis. 314-427-7200 
NY Rochester. J. G. Welch 716-244-1100 
NY Syracuse. H.R. Murray 315-446-5555 
NC Winston-Salem. Radco 919-722-9671 
Ohio Cincinnati. Phister Equip. Co. 513-421-3850 
Ore Portland. J.W. Eckersley 503-246-3183 
Pa Phila. Technicraft Co. 215-483-4700 
TeK Dallas. Hillman Enl. 214-827-4790 

COUNTERSCAN SYSTEMS, Box 536, SUnon, Neb_, 
68919, Tet 402-773-3875; Mktg. Mgr: Eo Wach 

Vol 1 .. 11 
For Local Source Data call TolJ.Free 8000645-9200 
(In N.Y. State Call 516-294-0990 Collec:t) 
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COUNTERSCAN SYSTEMScont'd 
--- Advertisement --'-

Manufacturer of sophisticated cable 
and wiring harness test equipment. 
Uses a self contained mini-computer 

. with an internel electrically repro
grammable LSI-MOS memory and all 
COS/MOS integrated circuit con
struction. Also used for testing back
planes, relay systems, or any 
multiconductor device. Modest Cost. I 
Call Collect for info. 

COUNTIS INDS .• BOK 1444. San Luis Obispo. Cal.. 93401. 
Tel: '805-544-1770; Sis. Mgr: T.J. Countis 

COX & CO., lNC~ 215 Pa.k Ave., S., New York, N_Y_, 
10003, Tet 212-oR-4-4121, TWX: 110-581-2839; S.M: Eo 
R. Mertz ... _:_._._ .. _._ ............... _ .. _._ .. _ ..... _ ................. Vol 2"1160 

Local Sales Offices & Reps. 
Cal Los Angeles. Fetty-Schoenduve 
Cal Palo Alto. Ferry Schoenduve 
Kans Merriam. Technical Reps. Inc. 
Mo St.Louis. Technical Hep. 
NY Syracuse. Lenard Co. 
Vt Vergennes. M. Benton 
Wash Mukilteo. Uni-Sales 

213-651-4050 
415-321-7041 
913-432-4110 
314-524-6900 

31S-GR-9-9191 
802-877-2656 
206-782-1600 

CPS, 122 E. Evelyn Ave., Sunnyvale, CiIIlf., 94086, Tel: 
408-736-0$30 Ext. 26; V.P. Mktg: F. Martin 

Vol 10652 
Local Sales Offices & Reps. 
III Northfield. Torkelson Associates 312-446-9085 
Ind Indianapolis. Torkelson Associates 317-244-7867 
Md Silver Spring. Sel-Tronics 301-589-3391 
Mass'Burlington. Tekdata Inc. 617-273-0196 
Mich Wvonia. Dietrich & Assocs. 313-425-4110 
Minn Minneapolis. Torkelson Assocs. 612-835-2414 
NY Schenectady. N. AleKander 518-377-0581 
Ohio Cleveland. Dietrich & Assocs. 216-781-1855 
Ohio Dayton. Dietrich & Assocs. 513-223-6042 
Pa Norristown. Holmes Assocs. 215-219-8210 
Pa Pittsburgh.' Dietrich & Assocs. 412-892-2992 
For: Can .• Downsview. Ont.. Aptec Engrg. Ltd. 

416-661-9722 
For Local Source Data Call Toll-Free 800-645-9200 
(In N.Y. State call 516-294-0990 Collect) 
CRAIG SYS. CORP .• 360 Merrimack SI.. Lawrence, Mass .• 

01842. Tel: 617-688-6961. TWX: 710-342-0765; Dir. 
Mktg: A.E. Koptuck 

CRAMER DIVISION. Conrac Corporation. Old Saybrook. 
Conn .• 06475. Tel: 203-388-3574 

CRAMER Local Distributors 
Cal Garden Grove. Allied Elctrns .. 12311 Industry SI. 

213-598-6605 
III Chicago. Allied Elctms .• 2400 W. Washington 

Blvd. 312-421-2400 
NJ Springfield, Federated Elctrns. Div. Federated 

Purchaser. Inc .• 155 Rte. 22 201-3.76-8900 
Ohio Solon. REPCO. 6635 Cochran Rd. 216-248-8900 
Pa Reading. Barbey Elctrn .• 333 N. 4th SI. 
Tex Ft. Worth. Allied Elctrns .• 401 E. 8th SI. 

817-336-5401 
Wisc Milwaukee. Marsh Elctrns .• 6047 W. Beloit Rd. 

414-545-6500 
CRATEX RUBBERIZED ABRASIVES. 1600 Rollins Rd., 

Burlingame. Calif .• 94010. Tel: 415-697-1600; Sis. Mgr: 
J.C. Craven. Jr. 

CRESTRONICS, INC., 23539 Crest Forest Dr. Box "S", 
Crestline, Cal., 92325, Tel: 114-338-1122; Pres: R.W. 
Torell ............... _ ............... _ ........ _._ ........ _ ................ Vol 10653 

CRM, DIV. CONSOLIDATED REFINING CO., 116 Hoyt 
Ave., Mamaroneck, N_Y ~ 1054;l, Tel: 914-898-2300, 
TWX: 710-566-1112; Sis. Mgr: R. Gordon .... Vol :tel092 
Local Sales Offices & Reps. . 
NJ Belleville. R.H.B. Sis. Co. 201-667-6220 
NY Liverpool. Jones & Sudders 315-437-9118 
TeK Richardson. C. Price 214-AD-I-4321 

CROSS ELECTRONICS INC .• 100 Commonwealth Dr .. 
Warrendale. Pa .• 15086. Tel: 412-776-1591; Sis. Mgr: 
M.H. Wainwright 

CROVEN,lTD.,5OO Beech St., Whitby, Ont., Can., Tet 
418-868-3324, TWX: 610-384-2750; Sis. Mgr: R.A. 
McCormick .. _._ ... _ ..... _ ... _ ..... _ ..... _ ........ _ ......... _ ........ Vol 2"403 

Local Sales Offices & Reps. 
Ariz Phoenix. J. Heaton Co. Inc. 
Cal San Mateo. Melvin Sis. Co. 
Cal Sepulveda. R.L. Assocs. 
Cal Van Nuys. R.L. Assocs. 
Colo Denver. Walter Engrg. 
Fla Maitland. Ellis & Assocs. 
Md Baltimore, C. Emrich 
Mass Sharborn. Nalon Assoc. 
Minn SI. Paul. Countryman Assocs. 
Mo Kansas Cy .• K.S.W. Assocs. 
NJ Haddonfield. Mesa Tech. 

·Vol. 4-1973 

602-264-7887 

213-780-1666 
303-777-5585 
305-644-9014 
301-747-8348 
617-235-1966 
612-645-9151 
816-363-5651 
609-429-4675 

NY Buffalo; Quality Comps. 716-839-4170 
516-741-8966 
919-292-3201 
214-350-2476 

NY Garden City. Comtronic Assoc. 
NC Greensboro. L & D. Inc. 
Tex Dallas. Stevens Sis. 

CROWN INT'L., Box 1000, Dept EEM, Elkhart, Ind., 
46514, Tel: 216-294-5571; Sis. Mgr: C_ Moore; Ind. SIs. 
Mgr: M.H. Stoll _ ..... _ ............. _ ... _ ........... _ .... _ .. _ ..... Vol le309 
CRYSTAL NETWORK PRODS. CORP .• 818 Parade St.. 

Erie. Pa .• 16503. Tel: 814-525-0124; Sis. Mgr: R.H. 
Tuznik 

CRYSTAL TECHNOLOGY, 2510 Old Middlefield Way. 
Mountain View. Cal. 94040. Tel: 415-961-9311; Mkl. 
Mgr: R.L. Carlson; Assl. Mkl. Mgr: L.J. Castelli 

Local Sales Offices & Reps. 
Ariz Phoenix. Griot Associates 602-275-4991 
Cal EI Segundo. Griot ASsociates 213-322-8383 
Cal Los Altos. Griot Associates 415-941-2533 
Cal Tustin, Griot Associates 714-838-2330 
Fla Longwood. Lenz Engrg. Co. " 305-831-9797 
III Chicago. Brooks Engrg. Co. 312-944-1227 
Md Silver Spring. Spectroscopy Sys. 301-949-8261 
Mass Billerica. Drew Associates 617-667-6643 
NJ E Windsor. Cook & Weil. Inc. 609-448-7409 
NM Albuquerque. Southwestern Engrg. & Equip. Co. 

505-265-6775 
TeK Dallas. Southwestern Engrg. & Equip. Co. 

214-826-8661 
TeK Houston. Southwestern Engr. & Equip. Co. 

113-666-2313 
Wash Beilevue. Griot Associates 206-454-8592 

CRVSTALONICS DIV., See Teledyne Crystalonics 
CRYSTEK DIV .• Whitehall Elctrns .• 1000 Crystal Dr .• Ft. 

Myers. Fla.. 3390t. Tel: 813-936-2109. TWX: 
510-951-7373; Sis. Mgr: B.C. Lochner; Sis. Reps: L. 
Stacey 

CRYSTEK Local Distributors 
Mass Woburn. Abbott Elctrn .• 902 Main SI. 

617-935-2040 
CSR INDUSTRIES INC .• Semiconductor Div .• 59 Central 

Ave .. E. Farmingdale. N.Y .• 11735. Tel: 516-894-3404. 
TWX: 510-224-6444; Sis. Mgr: D. Russell 

CTS CORP, 805 N. West Blvd., Elkhart, Ind., 48514, Tel: 
219-293-1511, TWX: 810-294-2258; V.P. Corp. SIs: R.A. 
Stackhouse 

Volle310,311; Vol 2"397-391,591,1012; Vol 
:te1113-1115,1214,1215 

Local Sales Offices & Reps. 
Ala Huntsville. W. A. Brown Comps. 205-539-4411 
Ariz PhoeniK. Hecht. Henschen & Assoc. 

602-275-4411 
cal Burlingame. J. Logan 415-697-6100 
Cal S. Pasadena. CTS Corp. 213-682-1137 
Colo Denver. Elctrn. Comps. Sis. 303-771-6200 
Conn North Haven. CompRep 203-239-9762 
Fla FI. Lauderdale. Orbe. Inc. 305-771-8915 
Fla 51. Petersburg. Orbe. Inc. 813-894-0687 
III Sandwich.CTS Knights 815-786-8411 
Ind Elkhart. CTS Corp. 219-293-7511 
Iowa Marion. Thomas & Modrcin Assocs. 

319-377-6261 
Kans Shawnee Mission. Thomas & Modrcin Assocs. 

913-432-2~31 
Mass Needham. CompRep 617-444-2484 
Mich Southfield. J. L. Montgomery. Inc. 313-358-2616 
Minn Mpls .• RW. Marshall 612-929-0457 
Minn Mpls .• Stoss Assocs. 
Mo Hazelwood. Thomas & Modrcin Assocs. 

314-838-8446 
NJ Cherry Hill. CTS Corp. 609-424-1207 
NM Albuquerque. Elctrn. Compo 505-256-9831 
NY Jamaica. S-J Sis. 212-291-3232 
NY Syracuse. Nycom. Inc. 315-437-8343 
NC Skyland. CTS of Asheville 704-694-6451 
Ohio CinCinnati. Baehr. Greenleaf & Assoc. 

513-891-3827 
Ohio Cleveland. Baehr. Greenleaf & Assoc. 

216-221-9030 
Ohio Columbus. Baehr. Greenleaf & Assoc. 

614-486-4046 
Pa Pittsburgh. Covert & Newman Co. 412-563-0303 
Tex Addi'son. Parvin Sales Co. 214-239-9148 
TeK Houston. Parvin Sis. Co. 713-121-1054 
Utah Salt Lake Cy .• Elctrn. Compo 801-486-2317 
Wash Bellevue. SD-R2 Prods. & Sis. 206-147-9424 
For: Can .• Streetsville. Onl., CTS 01 Can., Ltd. 

For: P.R .• San Juan. Moriss Saliss 
CTS'Local Distributors 

416-826-1141 
809-164-1842 

III Chicago. Allied Elctrns .• 2400 W. Washington 
Blvd. 312-421-2400 

III Skokie. Bell Inds. Elctrn. Distr. Div .• 7701 N. 
Austin Ave. 312-282-5400 

Neb Lincoln. Scott Elctrn Supply Corp., 4040 Adams 
St 403-434-8308 

NJ Pennsauken. Recso Eltrns.-Div. of Astex. Airport 
. & Central Hwys. 609-662-4000 
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NY Rochester, Rochester Radio, 140 Main 51. 
716·454·6300 

Ohio Akron, Sun Radio Co., 110 E. Market 51. 
216·HE·4·2171 

CUBIC CORP., 9233 Balboa Ave., San Diego, Cal., 92123, 
Tel: 714·277·6780, TWX: 714·279·0267; Mgr. Adv: J. 
Ringer; Sis. Mgr: T. Grady; V.P. Mktg: C.C. Wellborn 

CUNNINGHAM, Sub. Gleason Works, 10 Carriage St., 
Honeoye Fans, N.Y., 14472, Tel: 716-624-2000; 
SWitching Eqmpt: G,A. Appleton; CCTV Eqmpt: F.E. 
Schleslng ................................ Vol 1-337; Vol 4-327-334· 
Local Sales Offices & Reps. 
Ala Huntsville, Gentry 205·534·9771 
Cal Pasadena, Luscombe Engrg. Pasadena 

213·684·2000 
Cal San Mateo, Luscombe Engrg. San Francisco 

415·342·7057 
Colo Wheat Ridge, Technology Mktg. Assocs. 

303·423-6106 
Conn Hamden, Instr. Conslts. 203·288·5246 
Fla Orlando, Gentry Assocs. 305·894·4401 
III Des Plaines, Cozzens & Cudahy 312·298·3600 
Ind Indianapolis, Cozzens & Cudahy 317·244·2456 
Md Bethesda, Bartlett 301·656·3061 
Mass Waban, Instrument Conslts., Inc. 617·969·9881 
Minn Minneapolis, Cozzens & Cudahy 612·884·4336 
Mo 51. Louis, Cozzens & Cudahy 314·423·1234 
NM Albuquerque, Tech. Mktg. Assocs. 505·298·4321 
NY White Plains, Bartlett 914·949·6476 
NC Burlington, Gentry 919·227·3639 
Pa Wayne, Bartlett 215·688·7325 
Tex Houston, Scien. Sis. 713·781·2711 
Tex Richardson, Scien. Sis. 214·231·6541 
Wash Seattle, Delcom Sis. Corp. 206·248-0090 

For Local Source Data can Toll-Free 800-645-9200 
(In N.Y. State can 516-294-0990 Collect) 

CURTIS DEV. & MFG., 3278 N. 33rd St., Milwaukee, 
Wise., 53216, Tel: 414-445-1817, TWX: 910-262-3125; 
Sis. Mgr: R.K. Johnson .............................. Vol "60,661 
Local Sales Offices & Reps. 
Cal Los Altos, Ewing·Foley, Inc. 415·941·4525 
Cal Santa Fe Springs, Sis. Engrs. Ltd. 213·921-4337 
Colo Boulder, Components Prods. Sis. Co. 

303·444·2730 
Fla Orlando, Buchanan & Abrams Assoc., Inc. 

305·423·8995 
Haw Honolulu, Dougherty Enterprises 
III Downers Grove, Richmar Elctrn. Co. 

312·968·0118 
Ind FI. Wayne, Val·Skol Sis., Inc. 219·742·9122 
Ind Indianapolis, Vai·Skol SiS., Inc. 317·926·5063 
Md Lutherville· Timonium, Naudain Assocs. 

301·252-5378 
Mass Boston, Elec. Apparatus Co., Inc. 617·782·7440 
Mich Farmington, Electro·Matic 313·851-6265 
Minn 51. Paul, Kenco 612·645·7717 
NJ MI. Laurel, Naudain Assoc. 609-235· t 801 
NY Great Neck, Cooper·Simon & Co., Inc. 

516·487·1142 
NY Kingston, Ossmann Compo Sis. Corp. 

914·338·5505 
NY Rochester, Ossmann Compo Sis. Corp. 

716·442·3290 
NY Syracuse, Ossmann Compo Sis. Corp. 

315·454-4477 
NY Vestal, Ossmann Compo Sis. Corp. 607·785·9949 
NC Winston·Salem, l. G. White & Co .. Inc. 

919·725·3612 
Ohio Cincinnali, Val·Skol SiS., Inc. 513-563·6790 
Ohio Cleveland Hgts., Val·Skol Sis .. Inc. 216·462·2822 
Ohio Columbus, Val·Skol SiS., Inc. 614·291·4123 
Okla Tulsa, T. J. Ray Co. 918·627·1515 
Pa Pittsburgh, A.F. Clark Co. 412·242·9500 
Tex Dallas, R.F. Kimball Co. 214·363·5431 
Wash Seattle, C. B. Parsons & Co. 206·762·7373 
Wisc Milwaukee, CurtiS Dev. & Mfg. Co. 414·445·1817 
For:· Can., Willowdale, Ont .. A. C. Simmonds & Sons, 

Ltd. 416·491-1010 
CURTIS DEV. & MFG. Local Distributors 
Ala Birmingham, MG Electric & Equip. Co., 3112 6th 

Ave. So. 205-326·4525 
Cal Burlingame, Rose Elec. Distributing Co., 846 

Stanton Rd. 415·697-0224 
Cal Commerce, California Wholesale Elec. Co., 3237 

S. Garfield Ave. 213·723·6711 
Cal Garden Grove, Allied Elctrns., 12311 Industry 51. 

213·598·6605 
Cal Los Angeles, Master Distrs" Box 25662 

213·395·2637 
Cal San Diego, A.E. Yale Enterprises, 4031 Pacific 

Hwy. 714·296·6148 
Cal San Francisco, Plough Elec. Supply Co., 1155 

Bryant SI. 415·431·6300 
Cal San Jose, Buckles·Smith Elecl. Co., 885 

Auzerais Ave. 408·294·8482 

Cal Stockton, Valley Elec. Co., 945 E. Lindsay, Box 
431 209·464·9474 

Conn Bridgeport, Tower·Olschan Corp., 15 Dewey 51. 
203·367·7401 

Conn Harttord, Electrical Supplies Inc., 3466 Main 51. 
203·527·7111 

Fla Miami, Elctrn. Equip. Co., 2701 NW 42nd Ave. 
305·871·3500 

Fla Tampa, Leader Elctrncs. Disl., 3411 S. Dale 
Mabry Hwy. 

Ga Dalton, Dick Henderson Ind'l. Equip., 441 N. 
Hamillon 51., Box 773 404·279·8307 

III Arlington Heights,S & R Corp., 2420 E. Oakton 
312·593·2545 

III Chicago, Allied Elctrns., 2400 W. Washington 
Blvd. 312·421·2400 

III Chicago, Electro·Kinebcs Inc., 4114 N. Nashville 
Ave. 312·286·4200 

III Peoria, Klaus Radio & Elec. Co., 8400 N. Pioneer 
Pkwy 309·691·4840 

III Rockford, Muntz Electric Supply Co .. 1211 23rd 
Ave., Box 1028 815·968·8866 

Ind Elkhart, Elkhart Supply, 1129 N. Nappanee 
219·264·4156 

Ind Evansville, Superior Elec. & Distrg. Co., 721 W. 
Franklin 51., Box 3156 812·423·7838 

Ind Indianapolis, Farrell·Argast Elec. Co., 6905 E. 
32nd 51. 317·546·5041 

Ind Indianapolis, Peerless Elec. Supply Co., 1401 
Stadium Dr. 317·635·2361 

Ind Mishawaka, X·Cel Controls Inc., 1600 W. 61h 51. 
219·259·7804 

Ind South Bend, Koontz·Wagner Elee. Co., 3801 
Voorde Dr. 219·232·2051, Exl. 33 

Ind Wabash, Wabash Elec. Supply, 1400 S. Wabash 
51. 219·563·4146 

Iowa Wesl Des MOines, Ramco Co., 1207 Maple 51., 
Box 310 515·274·2548 

La Lafayette, Ralph's Inc., 3004 Cameron 51. 
318·234·4507 

Md Timonium, Earl B. Beach Co., 2003 Greenspring 
Dr. 301·252·5260 

Mass Allston, Apparatus Service Co., 355 Everitt 51. 
617·787·1300 

Mass Boston, Graybar Elec. Co., 345 Harrison Ave. 
617·482·9320 

Mass Cambridge, Brownell Electro 'nc .. 271 Vassar 51. 
617·864·7500 

Mass Springfield, T.F. Cushing Inc., 1026 Bay St., Box 
2049 413·788·7341 

Mich Detroit, LaSalle Elec. Supply Co., 470 Brainard 
51. 313·831·0470 

Mieh Madison Heights, McNaughton·McKay Elec. Co., 
1357 E. Lincoln Ave. 313·399·7500 

Mich Marquette, NWR Elctrns. Corp., 1010 W. 
Washington 51. 906·226·7578 

Mich Muskegon, Fitzpatrick Elec. Supply Co., 444 Irwin 
Ave. 616·722·6621 

Minn Minneapolis, Control DeSign, Inc., 3433 E. 25 St 
612·721-1629 

Minn Minneapolis, Harry Stark Electrns. Supply, 112 
3rd Ave., N. 612·332·1325 

Minn MinneapOliS, J.E Braas .. Co., 84 W. 78th 51. 
612·869·3246 

Mo SI. Louis, Butler Elec. Co., 5715 Elizabeth Ave. 
314·647·5333 

Mo 51. Louis, Electric Controls Co., 2735 Mercantile 
Dr. 314·645·2400 

Neb Omaha, Schneider Elec. & Equip. Co., 1102·08 
Farnam SI. 402·346·5500 

NJ Edison, Pamco Elctrns. Inc., 146 U.S. Hwy. (I 1 
201·985·6950 

NY Buffalo, Summit Disl. Int., 916 Main 51. 
716·884·3450 

NY Buffalo, Wehle Elec. Co., 475 Ellicott 51. 
716·854·3270 

NY New York, Knickerbocker Annunciator Co., 75 
Murray 51. 212·227·5306 

NY Rochester, Masline Elctrnes., 511 Clinton Ave. S. 
NY Scarsdale, Logicomp Elctrns. Inc., Box 37H 

914·723·3334 
NY Vestal, Wholesale Elec. Supply Co., Sycamore 

Rd. 607·729·1526 
NC Greensboro, Hammond Elctrns. of Carolina, 2923 

Pacific Ave. 919·275-6391 
NC Greensboro, Maddux Supply, Box 6787 

919·275·9603 
NC Winston,Salem, Kirkman Elctrns., Inc., 901 W. 

Second 51. 919·724·0541 
Ohio Akron, Akron Elctrnc. Supply, 107 S. Arlington 

51. 
Ohio Akron, Akron Elctrn. Supply, 107 S. Arlington St 

. . 216·762-8818 
Ohio Akron, Sun Radio Co., 110 E. Market 51. 

216·HE·4·2171 
Ohio Cincinnati, Hughes·Peters, Inc., 4865 Duck Creek 

Rd. 513·351·2000 
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Ohio Cleveland, Gateway Megalech Inc., 30214 
Lakeland Blvd. 216·944·8565 

Ohio Cleveland, Milner Elec. Co .. 1320 SI. Clair Ave. 
216·696·9300 

Ohio Columbus, Basic Elec. Corp., 999 Kinnear Rd. 
614-486·0621 

Ohio Columbus, Mc Junkin Corp., Box 2119 
614·294·3711 

Ohio Cuyahoga Falls, The Willmott Elec. Co., 257 
Huddleston Ave. 216·923·4821 

Ohio Dayton, ESCO, 221 Crane 51. 513·224·9192 
Ohio Toledo, F.N. Cuthbert Inc., 2909 N. Detro~ Ave. 

419·242·7311 
Ohio Toledo, Girkins Elec. Corp., 2056 Canton 51. 

419·243·9238 
Ohio Warren, REM Elctrns. Supply Co., 264 W. Market 

51. 216·399·2777 
Okla Tulsa, Oil Capitol Elee., 708 S. Sheridan 

918·836·2541 
Pa Erie, Mace Elctrn., 2631 W. 8th 51. 814-838·3544 
Pa Pittsburgh, Cameradio Co., 2801 Liberty Ave. 

412·391·7400 
Pa Yeadon, Earl B. Beach Co., 546 Penn 51. 

512-622·2210 
Tenn Memphis, Brownell Electro Inc., 217 Cumberland 

Ave. 901·323·8554 
Tex FI. Worth, Allied Elctrns., 401 E 8th 51. 

817·336·5401 
Tex Houston, Altair Co., 6345 Beverly Hill 

713·781·5300 
Tex Odessa, Automation Engrg., 2310 Stevens Rd. 

915-362·2596 
Tex Richardson, Altair Co., 405 N. Plano Rd. 

214·231·5166 
Utah Salt Lake City, Bintz Co., W.H., 433 W. 3rd St 
Va Richmond, Meridian Electrns., 1001 W. Broad 51. 

703,355-0669 
Wash Seattle, Puget Electro Prods., 5319 Fourth Ave. 

S. 206·762·7373 
WVa Beckley, Control Prods. Inc" Box 1087, Stanford 

Rd. 304·252·5378 
Wisc Cedarburg, A.A. Electric Inc., 1220 Hwy. (I 

143,Box 322 414·377·8000 
Wisc Menomonee Falls, Hydro·Electro Equip. Inc" 

13740 W. Silver Spring Dr., Box 231 
414·781·3015 

Wisc Milwaukee, Marsh Elctrns., 6047 W. Beloit Rd. 
414·545·6500 

Wisc Milwaukee, Midwestern Elec. Co., 3801 N. 35th 
51. 414·871·9700 

For: Can., Willowdale, Onl., A.C. Simmonds & Sons 
Ltd., 285 Yorkland Blvd. 416·491-1010 

CURTIS INSTRS., INC., 200 Kisco Ave., Mt. Kisco, N.Y., 
10549, Tel: 914-666-2971, TWX: 710-571-2163; SIs. Mgr: 
M. Eichenbaum .................................................... Vol 1-41. 
Local Sales Offices & Reps. 
Ala Huntsville, Murphy & Cola 205·539·8476 
Cal Long Beach, Cairns Engrg. Sis. Co. 

213·432·7444 
Cal Santa Clara, Richards Assocs. 408·246·5860 
Colo Littleton, Aztec Entprs. 303·798-4573 
Fla 51. Peterburgh, Lynch·Gentry 813·347·5131 
III Palatine, Butor Sis. 312·358·2988 
Ind FI. Wayne, McDonald Sis. Co. 219·745·9214 
Md Timonium, Heller·Freedman Assoc. 301·252-4780 
Mass Brookline, Harman Assocs. 617·232-6687 
Minn MinneapOlis, EC. Eletrn. Sis. 612·831-0229 
NM Albuquerque, Aztec Enlerprises 505·255·2440 
NY Greenvale, B. D. Aaron, Inc. 516·621-0630 
NY Syracuse, Rep. Tech .. Inc. 315-437·2845 
NC Winston·Salem, Murphy & Cota 510·931·3101 
Ore Portland, J. J. Backer 503·297·3776 
Pa Media, W. Reeves Assocs" Inc. 215·L0-6-6709 
Tex Dallas, Techno Assocs. 214·FL·7·9213 

.Wash Seattle, J.J. Backer Co. 206·285·1300 
Wise Milwaukee, Star Engrg. Co. 414·543·3469 

CURTIS INSTRS. Local Distributors 
Wisc Milwaukee, Marsh Elctrns., 6047 W. Beloit Rd. 

414·545·6500 
CUSTOM COIL & TRANSFORMER CO., Box 2624, 

Zanesville, Ohio, 43701, Tel: 614·452·6973; Sis. Mgr: 
G. Mills; V.P. Engrg: D. Young 

CUSTOM CONNECTOR CORP., 1.738 E. 30th St., 
Cleveland, Ohio, 44114, Tel: 216·241-1679; Pres: J.R. 
Crosby; V.P: D.G. Harper 

CUSTOM ELCTANS., Browne 51., Oneonta, N.Y., 13820, 
Tel: 607-432-3880, TWX: 510-241-8292; Gen. Mgr: Mr. 
W.P. Harris; Sis. Mgr: S. Vance; Sis. Mgr: D. Hathaway 

Local Sales Offices & Reps. 
Cal Los Angeles, M.A. Stolaroff Co. 
Cal Santa Clara, Richards Ass. 
III Chicago, Rozner Sales 
Iowa Cedar Rapids, Sellec Sis. Corp. 
Mass Stow, Mosello Ass. 
Mo Grand View; LA. Harry & Ass. 

Vol 3-411 

213·295·7781 
408-246-5860 
312·283-0022 
319·362-8155 
617-369·5900 
816-763-3634 
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CUSTOM 

Tex Dallas, Hillman Entprs. 214-827-4790 
For: Can., Quebec, Villa La Salle 650, Electrodesign 

Ltd. 514-363-5120 
. CUSTOM ELCTRNS. Local Distributors 

Tex Houston, Lenert Co., Box 2184 713-225-1465 
CUSTOM SCI. INSTRS., INC., Box A, Whippany, N.J., 

07981, Tel: 201-538-8500; Sis. Mgr: H.J. Bultman, Jr. 
CUTLER-HAMMER, 4201 N. 27th SI., Milwaukee, Wisc., 

53216, Tel: 414-442-7800, TWX: 910-262-3089; Sis. 
Mgr: W.G. Cudlip 

CUTLER-HAMMER Local Distributors 
Cal. Los'Angeles, Kierulff-Los Angeles, 2585 

Commerce Way 213-685-5511 
Cal San Diego, Hamilton/Avnet Corp., 5569 Kearny 

Villa Rd. 714-279-1550,279-2421 
Cal San Diego, Kierulff-San Diego, 8797 Balboa Ave. 

714-278-2112 
III Chicago, Allied Elctrns., 2400 W. Washington 

Blvd. 312-421-2400 
III Palatine, Ohm/Elctrns, 645 Vermont Ave 

312-359-5500 
III Schiller Park, Hamilton-Avnet Elctrs., 3900 N. 

25th Ave. 
Ind FI. Wayne, FI. Wayne Elctrns. Supply, .3606 

Maumee Ave. 219-742-4346 
Kans Prairie Village, Hamilton/Avnet Elctrncs., 3500 W. 

75th SI. 913-362-3250 
Mich Livonia, Hamilton/Avnet Elctrns. 313-522-4700 
Minn Minneapolis, Hamilton/ Avnet Elctrns. 

612-854-8400 
NJ Pennsauken, Recso Eltrns.-Div. of Astex, Airport 

& Central Hwys. 609-662-4000 
NY Lynbrook, Peerless Radio, 19 Wilbur SI. 

516-593-2121 
NY Rochester, Simcona Elctrncs. Corp., 275 MI. 

Read Blvd. 716-328-3230 
NY Westbury, Hamilton-Avnet Electrns., 70 State SI. 
Pa Reading, Barbey Elctrn., 333 N. 4th SI. 
Tenn Nashville, Electra Distributing, 1914 W. End Ave. 

615.329-3971 
Wash Seattle, Almac/Stroum Elctrns, 581 I Sixth Ave 

S. 206-763-2300 
Wash Seattle, Kierulff - Seattle, 5940 6th Ave. S. 

206-763-1550 
Wisc Milwaukee, Electronic Expeditors, Inc., 6045 N. 

Green Bay Ave. 414-228-8100 
For: Can., Montreal, Hamilton/ Avnet Elctrns. 

5 14-735-6393 
For: Can., Ottawa, Onl., Hamilton/Avnet Elctrncs., 

880 Lady Ellen PI. 
For: Can., Toronto, Onl., Hamilton/Avnet Elctrns. 

416-789-1838 

CW INDUSTRIES, 550 Davisville Rd., Warminster, Pa., 
18974, Tel: 215-355-7080, TWX: 510-667-1875; Sis. Mgrs. 
Switches: J. Purisky; Resistors: H. Cohen 

Local Sales Offices & Reps. 
Cai Redwood City, W. Hickey Sis. 
Cal Van Nuys, Shephard Comps. 
Colo Denver, L.G. Moss 
Colo Greeley, G. Moss Elctrns. 
Fla SI. Petersburg, Orbe 
III Chicago, G. Mcl Cole 
Ind Indpls., Southern Sis. 
Md Pikesville, J. Nichols 
Mass Needham, A & M Elctrn. Reps. 
Mich Dearborn, Pitcher Poulin 
Minn Minneapolis, E. Melius 
Miss Meridian, Herron Assoc. 
Mo SI. Louis, E. Hill 
NJ Oaklyn, A. Wetterhahn 
NM Albuquerque, Electro Rep. 
NY Elmont, F.E. Schmitt 
NY Elmont, S.S. Egert 
NY Syracuse, WA Franklin Sis. Corp. 
NY Whitesboro, H. Lessman 
Ohio CinCinnati, H. Behrends 
Ohio Rocky River, G. Herrick 
Tex Dallas, Stasco 
Va Chesapeake, F.B.D. Sis. 
Wash Seattle, Carlyle Tech. 
Wisc Racine, L. Lucas 
Exp: N.Y., N.Y., ROburn Agencies 
For: Can., Weston, Onl., C. Pipe 

CW Local Distributors 

Vol 2-1022 

415-368-3849 
213-787-4610 
303-985-9815 
303-353-1452 
813-894-0687 
312-774-3535 
317-253-3359 
301 -484-6376 
617-444-8170 
313-582-5450 
612-854-4270 
SOl -483-9306 
314-621-1818 
609-858-3003 
303-744-2821 
516-437-8150 
516-488-2255 
315-474-2954 
315-736-5460 
513-351-4441 
216-333-0333 
21 4-239-5054 
703-484-3162 
206-632-4290 
414-933-2733 
513-294-1648 
415-249-1766 

Ind South Bend, Radio Dislr Co Inc, 1212 High St 
219-287-2911 

NY Lynbrook, Peerless Radio, 19 Wilbur SI. 
516-593-2121 

CYCLE-DYNE, INC., Sub. Axel Elctrns., Inc., 134-20 
Jamaica Ave., Jamaica, N.Y., 11418, Tel: 
212-AX-1-3907, TWX: 710-582-2618; Sis. Mgr: G. 
McCook; Appl. Mgr: N. Gagliardi; Sis. Correspdt: A.H. 
Fisher 

CYCLO-TRONICS, INC., 3858 N. Cicero Ave., Chicago, III., 
60641, Tel: 312-282-6141; Pres: D. Goldware· 
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CYCON, INC., 1080E Duane Ave" Sunnyvale, Cal., 
94086, Tel: 408-732-8311, TWX: 910-339-9216; V.P. 
Mktg: W. Peacock; Prod. Mktg. Mng: R. Solomon 

Vol 4e327,335' 
Local Sales Offices & Reps. 
Ala Huntsville, South Central Mktg. 205-852-4600 
Ariz Tempe, J. F. Hurlbut Co. 602-968-5962 
Cal Culver City, De Angelo, Rothman & Co., Inc. 

213-398-6239 
Cal San Carlos, Elctrn. Engrg. Assoc. 415-593-2189 
Colo Golden, J. F. Hurlbut Co. 303-279-7138 
Oonn Hamden, Instrument Conslts. 203-248-4 I 74 
Fla Orlando, Truex Asso. 305-359-2160 
III Des Plaines, Coombs Assoc. 312-298-4830 
Mass Waban, Instrument Conslts., Inc. 617-9bJ-9881 
Minn Minneapolis, Arjay Sis. 612-925-1833 
Mo SI. Louis, Coombs Assoc. 314-567-3657 
NJ Wallington, Comp-Tech Sis. 201 -935-5454 
NY New Hyde Park, Comp-Tech Sis. 5 16-593-2628 
NY Syracuse, T Elctrns. 315-463-8592 
Ohio CinCinnati, R.O. Whitesell & Assocs., Inc. 

513-521 -2290 
Ohio Cleveland, R.O. Whitesell & Assocs., Inc. 

. 216-228-7525 
Ohio Columbus, R.O. Whitesell & Assocs., Inc. 

614-888-9396 
Ohio Dayton, A.O. Whitesell & Assocs., Inc. 

5 I 3-298-9546 
Pa Abington, Bach-Stewart Assocs. 215-885-1550 
Pa Pittsburgh, A.D. Whitesell & Assocs., Inc. 

4 12-242-0100 
Tenn Bristol, R.O. WMesell & Assoc., Inc. 

Tex Dallas, McCoy Assocs. 
Tex Houston, Carter Assocs. 
Va Fairfax, Schibley 
Wash Seattle, Rush S. Drake Assoc. 
Exp: London, England. Rastra 
Exp: Milano, Italy, Banto 

615-968-4195 
21 4-352-9517 
713-644-1307 
703-591 -3008 
206-763-2755 
01-748-31-43 

639-751 
Exp: Munchen, Germany, Neumuller, GmbH 

081.1 -59-24-21 
Exp: Tel-Aviv, Israel, Talviton 44-45-72 
Exp: Tokyo, Japan, Protech 03-384-0225 
Exp: Victoria, Australia, R&D Electronics 94-1176 
Exp: Zurich, Switzerland, Dimos 051 -62-61 -40 
For: Can., Vancouver, Intek Electronics 604-873-2477 

For Local Source Data Cali Tali-Free 800-645-9200 
(In N.Y. State Call 516-294-0990 Collect) 
D-CEMCO, INC., 3200 N. San Fernando Blvd., Burbank, 

Calif., 91504, Tel: 213-849-6341; Pres: EL Deatrick; 
V.P: F.V. Criswell; Sales: G. Vogel 

DABURN ELCTRNS. & CABLE CORP., 2360A Hoffman 
St., Bronx, N.Y., 10458, Tel: 212-295-0050 

Vol 3-1374-1377 
Local Sales Office~ & Reps. 
Ala Birmingham, F.C. Nickerson 205-853·2852 
Cal Culver City, DeAngelo Rothman & Co. 

213-398-6239 
Cal San Diego, De Angelo, Rothman Co. 

Cal San Mateo, Elctrns. Mktg. 
Colo Aurora, AE.S., Inc. 
Conn Waterbury, Anderson Sis. 
Del Wilmington, Tom Davis Marketers 
Fla Oldsmar, FC. Nickerson 
Fla Tampa, F.C. Nickerson 
Ga Decatur, F.C. Nickerson 
Mass Boston, Anderson Sis. 
Mo Hazelwood, Dy-Tronix 
Mo Kansas City, Dy-T ronix 
NY Liverpool, L Dunnigan Co. 
NY Plainview, R. Smith Assoc. 
NY Spring Valley, R. Smith Assoc. 
NC Concord, F.C. Nickerson 
Ohio Cleveland, Industrial Sis. Assoc. 
Tex Garland, Gordon V. Peck Co. 
Tex Houston, Grodon V. Peck Co. 

714-225-1800 
415-341·6666 
303-366-0208 
203-753-2487 
302-998-0123 
813-855-4209 
813-833-4321 
404-631 -4481 
617-227-2980 
314-731-5799 
816-761-6543 
315-622-213.3 
516-681-3155 
914-352-1067 
704-786-7000 
216-721-7500 
214-341-8311 

Va Fairfax, Tom Davis Mkts. 703-591-7390 
Wisc Milwaukee, Mueller Elctrn. 4 14-464-4210 
Exp: N.Y., N.Y., Roburn Agencies 212-989-5939 
For: Can., Montreal, Samuel C. Hooker Ltd. 

514-487-5151 
DABURN Local Distributors 
Ariz Tucson, Inland Elctrn Supply Co., Inc, Box 4010, 

715 E. Broadway 
Minn Duluth, Nort.hwest RadiO, 123 E. First SI. 

218-727-1565 

DACO INSTR. CO., 30 Stran Rd., Milford, Conn., 06460, 
Tel: 203-874-2515, TWX: 710-462.1049; Engr: p, Brodt 

Vol 2e478; Vol ael039 

DAICO INDS. INC., 2351 E. Del Amo Blvd., Compton, 
Cal., 90220, Tel: 213-631-1143, TWX: 910-346-6741; 
Pres: P. Nooteboom ...................... _ ................... Vol 2e610 
Local Sales Offices & Reps. 
Cal Los Altos, H. Stout Assocs. . 415-948-3265 

*Vol. 4-1973 

Fla Palm Bay. Spartech Assocs. . 305-727-8045 
Ga Smyrna, Spartech Assocs. 404-432-3644 
Md Randallstown, C. Malinow & Co. 301 -922-2092 
Mass Cochituate, Micronic Assocs. 617-872-6561 
NY Huntington Sta., Gray & Reed Assocs. 

NY Syracuse, Syracuse Tech Reps 
Ohio Dayton, F.L Ohmer & Assocs. 
Pa Newtown Square, SWR Assocs. 

516-GE-3-3333 
315-488-0222 
513-434-1454 

215-El-6-8550 

DALE ELCTRN5., INC., Sub, Lionel Corp., 1342 28th 
Ave., Box 609, Columbus, Neb., 68601, Tel: 
402-564-3131, TWX: 910-626-8314; Wlrewound-Sls. Mgr: 
N. Newman; Film-Sis. Mgr: B. Means; Trimmer-Sis. Mgr: 
R. Lecklnger 

Vol 2e594,595; Vol aeI127-1141,1222, 1223 
Local Sales Offices & Reps. 
Ariz Scottsdale. Williams & Assocs. 602-947-4297 
Cal Los Alamitos, J. S. Heaton Co. S. 213-598-6676 
Cal Menlo Pk., J.S. Heaton Co. 415-369-4671 
Cal San Diego, J. S. Heaton Co. S. 714-283-6211 
Colo Denver, Williams & Assocs. 303-343-2911 
Fla Palm Beach Gardens, W. J. Reasor & Assoc. 

305-622-4049 
Fla Tampa, W.J. Reasor & Assoc. 813-877-2886 
III Chicago, D.J.M. Elctrn. SiS., Inc. 312-774-1212 
Ind FI. Wayne, Scott Elctrns., Inc. 219-743-1586 
Ind Indianapolis, Scott Elctrns., Inc. 317-635-8951 
Ky louisville, Scott Elctrns., Inc. 502-583-3220 
Md Towson, R.l. Wilkinson 301 -377-7800 
Mass Wakefield, Kaelber & Mack, Inc. 617-245-9359 
Mich DetrOit, Burcaw Co. & Assoc. 313-533-7700 
Minn Minneapolis, Merrill Franklin Co. 612-835-6422 
Mo Kansas City, R. Deane 816-942-0130 
NJ Fairlawn, Kaelber & Mack, Inc. 201 -797-7782 
NM Albuquerque, Williams & Assoc. 505-255-1638 
NY Buffalo, M. Farber Assoc. 716-856-3543 
NY Manhasset. Kaelber & Mack 516-627-6620 
NC Charlotte, J. Rudisill Assoc. 704-377-6901 
Ohio Cleveland, Scott Elclrns. 216-291 -2600 
Ohio Columbus, Scott Elctrns. 614-236-8619 
Ohio Dayton, Scott Elctrns. 513-223-2652 
Ore Beaverton, ES/Chase Co. 503-649-6177 
Pa GlenSide, R.L Wilkinson 215-424-8400 
Pa Pittsburgh, Scott Elctrns. 412-781-3112 
Tex Dallas, E. F. Aymond Co. 214-826-7620 
Wash Edmonds, ES/Chase Co. 206-744-3586 
Exp: COlumbus, Neb., Dale Elctrns., Inc. 402-564-3131 

DALE Local Distributors 
Ariz Phoenix, Hamilton/ Avnet Elctrncs., 1.739 N. 28th 

Ave. 602-269-1391 
Cal Culver City, Avnet Electrns. Div., 10916 

Washington Blvd. 213-836-7200 
Cal Los Angeles, Frank Shelley Elctrns·. Inc., 11803 

W. Pico Blvd. 213-478-0613 
Cal Mn. View, Shelley-Rodabaugh, Inc .. 2455 Old 

Middlefield Way 415-969-1820 
Cal MI. View, Hamilton/ Avnet Corp., 340 Middlefield 

Rd. 415-961-7000 
Cal San Diego, Frank Shelley Elctrns. Inc., 3347 

Industrial CI. 714-459-3701 
Cal San Diego, Hamilton/Avnet Corp., 5569 Kearny 

Villa Rd. 714-279-1550,279-2421 
Cal San Diego, Shanks and Wright Inc., 2045 Kettner 

Blvd. 714-239-0176 
Colo Denver, Burstein-Applebee 303-244-3336 
Colo Denver, Hamilton/ Avnet Electronics 

303-534-121 2 
Colo Denver, Newark-Denver Elctrns., 2170 So. Grape 

SI. 303-757-3351 
Colo Denver, Waco Elctrns., 4975 Jackson SI. 

303-322-7708 
Conn Hamden, Arrow Elctrncs., 295 Treadwell SI. 

203-248-3801 
Fla Palm Beach Gardens, G.S. Marshall Co., 10385 

Riverside Dr. 
Ga Atlanta, Jackson Elctrncs., 1135 Chattahoochee 

Ave. NW 404-355-2223 
III Chicago, Allied Radio Corp., 2400 W. Lake SI. 

312-421-2400 
III Chicago, Burstein-Applebee 312-763-4848 
III Chicago, Newark Elctrns, 500 N. Pulaski Rd. 

312-638-4411 
Des Plaines, Newark Elctrns. Corp., 2500 E. 
Devon 
Elk Grove Village, GBl Elctrns .• 75 Gaylord SI. 

312-593-3220 
Palatine. Ohm/Elctrns. 645 Vermont Ave 

312-359-5500 
Schiller Park, Hamilton-Avnet Elctrs., 3900 N. 
25th Ave. 
Skokie, Bell Inds. Elctrn. Distr. Div., 7701 N. 
Austin Ave. 312-282-5400 

nd Evansville, Ohio Valley Sound, Inc., 20 E. 
Sycamore SI. 812-425-6173 

Ind FI. Wayne, Fl.. Wayne Elctrns. Supply, 3606 
Maumee Ave. 219-742·4346 



MANUFACTURERS & SALES OFFICES DIRECTORY 

Ind Indianapolis, Graham Elctrncs., 133 S. Penn. SI. 
317-634-8480 

Ind South Bend, Radio Distr Co Inc, 1212 High St 
219-287-2911 

Iowa Cedar Rapids, Deeco, Inc., 2500 16th Ave. SW. 
319-365-7551 

Kans Kansas City, Burstein-Applebee 816-561-5460 
Kans Prairie Village, Hamilton/Avnet Elctrncs., 3500 w. 

75ih SI. 913-362-3250 
Kans Wichita, Radio Supply Co., t 15 Laura 

316-267-5216 
Ky Lexington, Radio Elctrnic. Equip. Co., 480 Skain 

Ave. 606-255-6661 
La New Orleans, Southern Radio Supply Co., 1909 

Tulane Ave. 504-524-2343 
Md Baltimore, Arrow Elctrns., 5207 E. Drive 

301-247-5200 
Md Baltimore, Radio Elec. Service Co., 1026 

Cromwell Bridge Rd. 301-823-0070 
Mass Burlington, Arrow Elctrns., 15 A Street 

617-273-0100 
Mass Watertown, Sterling Electronics, 51 Spring SI. 

617-926-9720 
Mass West Newton, AW. Mayer Co., 38 Border SI. 

617-965-1111 
Mich 

Mich 

Mich 
Mich 

MiCh 

Mich 

Minn 

Minn 

Minn 

Miss 

Mo 
Mo 

Mo 

Nett 
NJ 

NJ 
NJ 

NJ 

NJ 

NJ 

NJ 

NM 

NY 

NY 

NY 

NY 

NY 

NY 

NY 
NY 

NY 

NY 

NY 

NY 

NY 

NC 

NC 

Ohio 

Ann Arbor, Wedemeyer Elctrn. Supply Co., 2280 
S. Indl Hwy. 313-665-8611 
Detroit, RS Elctrns., 12775 Lyndon SI. 

313-491-1000 
Livonia, Hamilton/Avnet Elctrns. 313-522-4700 
Oak Park, Newark-Detroit Elec., Inc., 20700 
Hubbell Ave. 313-548-0250 
Romulus, Pioneer/Michigan, 6337 N. Beverly 
Plaza 313-729-8500 
Wyoming, Newark Elctrns., 3645 Linden S.E. 

616-241-6651 
DUluth, Northwest RadiO, 123 E. First SI. 

218-727-1565 
Minneapolis, Hamilton/Avnet Elctrns. 

612-854-8400 
Minneapolis, Harry Stark Electrns. Supply, 112 
3rd Ave., N. 612-332-1325 
SI. Paul, Gopher Elctrn. Co., 2520 W. Larpenteur 
Ave. 612-645-0889 
Kansas City, Burstein Applebee 816-561-5460 
Kansas City, Radiolab, Inc., 3814 Main SI. 

B 16-561-9935 
SI. Charles, Lectronix, Inc., 214 N. 2nd SI. 

314-946-6424 
Lincoln, Burstein Applebee 402-434-0678 
Clifton, Eastern Radio, 312 Clifton Ave. 

201-471-6600 
Kenilworth, Newark Elctrns .. 303 Monroe Ave. 
Moorestown, Arrow Elctrns., Pleasant Valley Rd. 

609-235-1900 
Saddlebrook, Arrow Elctrns. Inc., 285 Midland 
Ave. 201-797-5800 
Springfield, Federated Elctrns. Div. Federated 
Purchaser, Inc., 155 Rte. 22 201-376-8900 
Springfield, Route Electr. Inc., Echo Plaza, Rte. 
#22 201-379-7710 
Trenton, Allen & Hurley, 23 S. Warren SI. 

609-393-3300 
Albuquerque, Kierulff-New Mexico, 2524 Baylor 
Dr., S.E. 505-247-1055 
Binghamton, Stack Ind'l. Elctrn., 45 Washington 
SI. . 607-723-6326 
Buffalo, Radio Equip. Corp., 196 Vulcan St 

716-874-2690 
Buffalo, Summit Disl. Inc., 916 Main SI. 

716-664-3450 
Farmingdale, Arrow Elctrns., Inc., 900 Broad 
Hollow Rd., Rte. 110 516-694-6800 
Farmingdale, Harrison Elctnc., 20 Smith SI. 

516-293-7990 
New York, Midwaylnd'l. Elec., 38 E. 29th SI. 

212-889-0370 
New York, Terminal-Hudson, 236 W. 17th SI. 
Plainview, Fairmont Elctrns., 35 S. Service Rd. 

516-694-8200 
Poughkeepsie, Higgins & Sheer, 123 Dutchess 
Tpke. 914-471-3510 
Rochester, Simcona Elctmcs. Corp., 275 MI.. 
Read Blvd. 716-328-3230 
Rome, Rome Elctrncs., 108-110 Spring SI. 

315-337-5400 
Syosset, Milo Elctrns., Inc., 170 Eileen Way 

516-364-1400 
Yorkville, Valley Indl Elctrns., Commercial Dr. 

315-736-3393 
Charlotte, Electro-Tech, Inc., 5141 Belhaven Blvd. 

704-394-4341 
Winston-Salem, Kirkman Elctrns., Inc., 901 W. 
Second SI. 919-724-0541 I 
Cincin. nab, Hughes-Peters, Inc., 4865 Duck Creek 
Rd. 513-351-2000 

Ohio Cleveland, Arrow Elctrns., 23945 Merchantile Rd. 
216-464-2000 

Ohio Cleveland, Pattison Supply Co .. 4550 Willow 
Pkwy. 216-441-3000 

Ohio Cleveland, Pioneer Standard Elctrns., Inc., 4800 
E. 131st SI. 216587-3600 

Ohio Cleveland, Winteradio Elctrns. Supply, 1468 W. 
25th SI. 216-621-9383 

Ohio Columbus, Hughes-Peters, Inc., 481 E. 11th Ave. 
614-294-5351 

Ohio Dayton, Arrow Elctrns., 3100 Plainfield. Rd. 
513-253-9176 

Ohio Dayton, Pioneer/Dayton, 1900 Troy SI. 
513-236-9900 

Ohio Kettering, Plaintronics Co., Box 2265, 3100 
Plainfield Rd. 513-253-9176 

Ohio Lima, Lima RadiO, 150 W. Grand Ave. 
Okla Tulsa, Oil Capitol Elec., 708 S. Sheridan 

918-836-2541 
Pa Phil a., Herbach & Rademan, Inc., 401 E. Erie 

Ave. 215-426-1700 
Pa Pittsburgh, Cameradio Co., 2801 Liberty Ave. 

412-391-7400 
Pa Pittsburgh, APC Elctrns., 620 Alpha Dr. 

412-782-3770 
RI Providence, Wm. Dandreta & Co., 28 Wolcott SI. 

401-861-2800 
Tenn Nashville, Electra Distributing, 1914 W. End Ave. 

615-329-3971 
Tex Dallas, Sterling Elctrns., 2875 Merrell Rd. ' 

214-357-9131 
Tax EI Paso, McNichol, Inc .. 3012 E. Yandell Dr. 

915"566-2936 
Tax Houston, Hamilton/Avnet Elctms., 1216 W. Clay 
Tex Houston, Lenert Co., Box 2184 713-225-1465 
Utah Salt Lake City, Hamilton/Avnet Elctrns. 

801-262-8451 
Wash Seattle, Hamilton/ Avnet Elctmcs., 2320 6th Ave. 

206-624-5930 
Wash Seattle, Radar Electric Co., 166 Western Ave., 

W. 206-282-2511 
WVa Charleston, Charleston Elec. Supply, 312 Mac 

Corcle Ave. S.E. 304-348-5211 
For: Can., Montreal, Hamilton/ Avnet Elctrns. 

514-735-6393 
For: Can., Ottawa, Onl., Hamilton/ Avnet Elctrncs., 

880 Lady Ellen PI. 
For: Can., Toronto, Onl., Hamilton/Avnet Elctrns. 

416-789-1838 
For Local Source Data Call Toll-F,ee 8Q0..645-9200 
(In N.Y. State Call 516-294-0990 COllect) 

DALE ELECTRONICS, INC., Box 74, Norfolk, Nebr., 
68701, Tel: 402-371-0080; S/M: W. Means 

Vol ~594,595; Vol ae1127-1141,1222,1223 
Refer 10 Dale Elctrns., Columbus, Neb. for sales off. 
Information 

DALE ELCTRNS_, INC., Yankton Div., E. Hwy. 50, Box 
180, Yankton, S.D., 57078, Tel: 605-4165-9301, TWX: 
910-668-3605; SIs- Mgr: F. Coe 

Vol 20637,1047; Vol 3-524,525,662,663 
Refer to Dale Elctms., Columbus, Neb. for sales off. 
Information 

DALE ELCTRNS. CANADA, LTD_, 18 Howden Rd., 
Scarborough, Ont., Can_, Tet 416-759-5631, TWX: 
610-492-1318; S/M: K. Beeby 

Vol 20637; Vol 3-524,525,662,663,1127-1141 
Refer to Dale Elctrns., Columbus, Neb. for sales olf. 
Information 

DAMON CORP., Elctrns. Div~ 80 Wilson Way, 
Westwood, Mass., 02090, Tel: 617-449-0800, TWX: 
710-348-6722; Sles. Mgr: E. Doherty; Slea. Eng: B. 
Bailey ....... ..-...... ..-........ _..-..-_ .... _ ... _._ ....... _ ............ Vol 4'1389" 

Local Sales Offices & Reps. 
Cal Menlo Park, Long Assocs.lnc. 415-327-1300 
Cal N. Hollywood, Jewett 213-789-8103 
Fla Melborne, Reynolds & Assocs. Inc. 305-727-3205 
NM Albuquerque, ALS Elctrns. 505-298-2575 
NY Tuckahoe, Spectrum Sis. 914-793-1660 
NY Utica, B.D. Hummel 315-736-7821 
Ohio Dayton, Downs Engrg. Co. 513-885-2238 
Pa .. Cherry Hill, Stemler Assocs. Inc. 609-966-4070 
Tex Addison, Souihland Eng. & Sis. Inc. 

. 713-782-4575 
Va Springfield, E-Tech 703-451-6500 
For: Can., Ville Lasalle, Que., Elecrodesign Ltd. 

514-363-5120 
DANA LABS., INC., 2401 Campus Dr., Irvine, Calif., 92664, 

Tel: 714-833-1234, TWX: 910-595-1136; Sis. Mgr: H. 
Beech; Regional Sis. Mgr: C.E. Everett; Regional Sis. 
Mgr: W.R. Magee 

Local Sales Offices & Reps. 
Ala Huntsville, Gentry Assocs., In<:. 
Ariz Phoenix, PLS 
Cal Irvine, Dana LabS., Inc. 

·Vol_ 4-1973 

205-534-9771 
602-957-9110 
714-633-1234 
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Cal Lawndale, Ward-Davis Assocs. 213-542-7740 
Cal San Diego, Ward-Davis Assocs. 714-277-6081 
Cal Santa Clara, Ward-Davis Assocs. 408-246-9202 
Colo Denver, PLS 303-771-0140 
Conn Hamden, P. Jenks'Assocs. 203·281-0810 
DC Wheaton, Sonco, Inc. 301-942-9420 
Fla Orlando, Gentry Assocs .. Inc. 305-694-4401 
III Chi~.ago, Pivan Engrg. Co. 312-539-4838 
Ind Indianapolis, Pivan Engrg. Co. 317-253-1661 
Kans Shawnee Mission, Pivan Engrg. Co. 

913-722-1030 
Md Wheaton, Sonco, Inc. 301-942-9420 
Mass Wakefield, P. Jenks Assocs. 617-246-1590 
Mich Farmington, Carter, McCormic & Peirce, Inc. 

313-477-7700 
Minn MinneapoliS, Pivan Engrg. Co. 612-537-4501 
Mo Manchester, Pivan Engrg. Co. 314-227-3501 
NJ FI. Lee, Tech. Mktg. Assocs. 201-224-6911 
NM Albuquerque, PLS 505-255-2330 
NY Rochester, Ossmann Instruments, Inc. 

716-328-2230 
NY Syracuse, Ossmann Instruments, Inc. 

315-437-6666 
NY Vestal, Ossmann Instruments, Inc. 607-785-9947 
NC BurlingtOll, Gentry Assocs. Inc. 919-227-2581 
Ohio Cleveland, Carter, McCormic & Peirce, Inc. 

216-333-5650 
Ohio Dayton, Carter, McCormic & Peirce, Inc. 

513-278-5873 
Okla Norman, Data Mktg. Assocs. 405-364-8320 
Pa Philadelphia, Sonco, Inc. 215-242-8460 
Pa Pittsburgh, Carter, McCormic & Peirce, Inc. 

412-824-3760 
Tex Dallas, Data Mktg. Assocs. 214-358-4643 
Tex Houston. Data Mktg. Assocs. 713-686-9627 
Tex San Antonio, Data Mktg. Assocs. 512-828-0937 
Utah Salt Lake City, PLS 801-272-3681 
Wash Seattle, R. Drake Assocs., Inc. 206-763-2755 
Wisc Brookfield, Pivan Engrg. Co. 414-786-8497 
Wyo Worthington, Carter, McCormic & Peirce, Inc. 

614-888-4466 
DATA INC., 32 Lincoln Ave., Orange, N.J., 07050, Tel: 

201-673-8030, TWX: 710-994-5839; Dir. of Mktg: H.D. 
Sanderson 

DATA, INC., 130 S. Mason, Box 2074, Ft. Collins, Col., 
80521, Tel: 303-493-1222; Sis. Mgr: B. Shilling 

DATA-CONTROL SYSTEMS, Commerce Dr., Danbury, 
Conn., 06810, Tel: 203-743-9241, TWX: 710-456-0376; 
Mkl. Mgr: J.S. Lombordo; Dig. Pro Mgr: J.J. Keegan; 
Analog Pro Mgr: J. O'Niell 

Local Sales Offices & Reps. 
Ala HuntsVille, Data-Control Sys. 205-536-0784 
Cal Westminister, Data-ControL Sys. 714-894-4471 
Conn Danbury, Data-Control Sys. 203-743-9241 
Md Laytonville, G T Assocs. 301 '9'49-8060 
NM Las Cruces, BFA Corp. 505-523-0601 
Tex Dallas, Data Mktg. Assoc. 214-358-4643 
Tex Houston, Data-Mktg. Assocs. 713-686-9627 
Tex San AntoniO, Data Mktg. Assocs. 512-628-0937 
For: Can., Montreal, Darral, P.Q., Instronics 

Techno-Prods. Ltd. 514-636-0525 
For: Can., Stittsville, Onl., Instronics 613-836-4411 
For: Can., Toronto, Don Mills, Onl., Instronics 

Techno-Prods. Ltd. 416-444-9111 
For: Can., Vancouver, Instronics Vancouver, B.C. Ltd. 

DATA DELAY DEVICES, 253 Crooks Ave., Clifton, N.J_. 
07011, Tel: 201-772-1106; Pres: W. Lupi 

Vol :ze562; Vol M86-998 
Local Sales Offices & Reps. 
Md Baltimore, Stemler Assocs. 
Mass Framingham, Victor Assocs. 
Tex Houston, Engrg. Assocs. 

301-944-8262 
203-246-5643 
713-644-5397 

--- Advertisement 
We manufacture, Design, Develop: 
_Electromagnetic Delay lines fixed; 
variable, lumped, distributed, electri
cally variable. 
.Filters Low-Pass, High-Pass, Band
Pass 
.Inductors, Fixed, variable, toroids. 
electrically variable 
.oscillators, Low-Freq. modular 
.Magnetostrictive Delay Lines 

DATA DISC, INC., 686 Maudo Ave., Sunnyvale, Cal., 
94086, Tel: 408-732-7330, TWX: 910-339-9244; Sis. 
Mgr: C. Masters 

DATA DISPLAY PRODUCTS, 5428 W. l04th St., Los 
Angeles, Cal., 90045, Tel: 213-641-1232; Sill- Mgr: Q. 
Lodhle ___ .. _~. _____ ........ ___ ...... __ ._, .. _ • ..-..... Vol ze48O,481 

Local Sales Offices & Reps. 
Ariz Tempe, G. R. McKnight Co. 602-949-0809 
Cal Menlo Park, G. R. McKnight Co. 415-325-2844 
Cal Sun Valley, Weightman & AssOCS. 213-766-5750 
Colo Boulder, Intermountain Assocs. 303-449-2473 
Mass Northboro, W. B. Meredith Assocs. 617-393-3127 
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NH Barnstead. W. B. Meredith As$Ocs .. 603-224-6642 
NJ Fair Lawn. Gao. D. Harris Assoc. 201-796-5200 
Ohio Cincinnati. J. O. Olsen Co. 513-922-2176 
Ohio Cleveland. J. O. Olsen Co. 216-752-5444 
Pa Jenkintown. Arnold Assocs. 

215-742-0600.887-7870 
Tex Dallas. E. B. Robertson. Inc. 214-942-2716 

DATA DYNAMICS DIV.. Elctrn. Counters.. Inc.. 240 
_ Humphrey St.. Englewood. N.J.. 07631. Tel: 

201-567-5300; Sis. Mgr: L. Rosendahl 
Local Sales Offices & Reps. 
Ala Huntsville. James L. Highsmith & Co. 

295-881-3294 
Ariz Phoenix. Moxon Electronics. Inc. 602-273-7363 
Colo Loveland. Kelley Entprs. 303-667-1376 
Conn Hamden. Pat Jenks Associates. Inc. 

203-248-9361 
DC Washington. Eastern Instru. 301-839-3800 
Fla Orlando. James L. Highsmith & Co. 

305-293-5202 
III Chicago. K. W. Meyers Co. 312-774-6440 
III Edwardsville. Lee Mark Engrs. 618-462-8609 
Ind Indianapolis. K.W. Meyers Co. 317-243-6681 
Kans Leawood. Lee Mark Engrs. 913-NI-8-0124 
Mass Wakefield. Pat Jenks Associates. Inc. 

617-246-1590 
"linn Minneapolis. K. W. Meyers Co. 612-920-7080 
NY Fayetteville. M. P. Andrews. Inc. 315-637-3144 
NY Great Neck. E. I. Inc. 516-466-9505 
'NC Charlotte. James L. Highsmith & Co. 

704-333-7743 
Ohio Dayton. H. TeplilZ & Co. 513-277-6531 
Pa Philadelphia. Eastern Instru. 215-927-7777 
Tex Dallas. Airep Elctrn. 214-363-5291 
Va Richmond. Eastern Instru. 703-644-6622 

DATA GENERAL CORP. (E), Route 9. Southboro. Ma .• 
01772. Tel: 617-485-9100. TWX: 710-390-0309; Sis. 
Mgr: E. Geithner 

DATA GRAPHICS. 8402 Speedway Dr .• San Antonio. Tex .• 
78230. Tel: 512-342-9486; Sis. Mgr: J. Peddie 

Local Sales Offices & Reps. 
Ariz Scottsdale. BennewilZ Assocs .• Inc. 

602-947-7379 
Cal Los Altos. Sys. Mktg. Conslt. 415-941-4777 
Cal Newport Bch •. F.L.W .• Inc. 714-540-4412 
Cal San Diego. F.L.W .• Inc. 714-227-0993 
Colo Denver. BennewilZ Assocs .• Inc. 303-399-1131 
Conn Hamden. Equip. Sis. Co .• Inc. 203-248-5581 
DC Washington. Scien. Sys. Sis. 202-726-4161 
III Chicago. Data Elctrns. 312-774-1452 
Kans Leavenworth. Midwest Mktg. 913-651-2929 
Mass Bedford. Equip. Sis. Co. 617-275-7730 
MiCh Detroit. Electro Sis. Assocs. 313-526-8800 
Minn Minneapolis. Kirkeby Assoc. 612-377-8383 
Mo Florissant. Midwest Mktg. 314-831-0342 
NM Albuquerque. Bennewitz Assocs .• Inc. 

NY Great Neck. Seien. Sys. 515. 
Ohio Cleveland. Electro 515. Assocs. 
Ohio Dayton •. Electro Sis. Assocs. 
Pa Pittsburgh. Electro Sis. Assocs. 
Tex Houston. Sci. Sis. Co. 
Tex Richardson. Sci. Sis. Co. 
Wash Seattle. Delcom Sis. Co. 

505-298-6775 
516-466-0053 
216-261-5440 
513-426-5551 
412-371-9449 
713-781-2711 
214-231-6541 
206-248-0090 

DATA PRECISION CORPORATION. Audubon Rd •• 
Wakefield. Mass •• 01880. Tel: 617-246-1600. TWX: 
710-346-0425; Sis. Mgr: R.M. Schelnleln •••••• Voll ... 19. 
Local Sales Offices & Reps. 
Ala Huntsville. Lee Assocs. 205-883-2530 
Ariz Scottsdale. Measurement Consultants 

602-946-7252 
Cal Costa Mesa. Measunt. Assocs. 213-671·7651 
Cal Palo Alto. Bert Oddeilheim Inc. 415-321-7323 
Colo Bloomfield. Measurement Consultants 

303-466-1402 
Colo Boulder. Measu. Conslts. 303-449·5294 
Conn Hartford. Tekdata 203·527·1245 
Fla Ft Lauderdale. Lee Assoc. 305-771-3761 
Fla Orlando. Lee Assocs. 305-241-4445 
Ga Chamblee. Lee Assocs. 404-457-7117 
III Chicago. L. F. Green & Assoc. 312-286-8824 
Ind Indianapolis. L. F. Green & Assoc. 317-293-9827 
Md Lanham. Brimberg Assocs. 301-552-2200 
Mass Burlington. Tekdata 617-273-0198 
Mich DetrOit. Micro Sis. 313-482-1229 
Minn Minneapolis. L. F. Green & Assoc. 612-781-1611 
Mo Kansas City. Pr!)duction Automation 

Mo 
NJ 
NY 
NY 
NC 
Ohio 
Ohio 
Tex 
Tex 

St. Louis. Production Automation 
Camden. QED Elctrns. Inc. of PA 
DeWitt. DB As$Ocs. 
Great Neck. Meas. Tech. 
Raleigh. Lee Assocs. 
Cleveland. Micro Sis. 
Dayton. Micro Sis. 
Dallas. Comspec 
Houston. Comspec 
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913-236-6600 
314-426-2331 
215-925-8711 
315-446-0220 
212-895-7177 
919-787-5818 
216-371-0522 
513-298-3033 
214-234-4137 
713-461-4487 

MANUFACTURERS & SALES OFFICES DIRECTORY 

Wash Seattle. Seatronics 206-767-4330 
--- Advertisement 

Equipped with the newest Tri-Phasic 
automatic zero conversion techniques 
and other 1973 features the Data 
Precision 5 112 and 4 112 digit digital 
multimeters provide all the features of 
the expensive units at a fraction of 
their cost. With a basic d.c. accuracy of 
0.004% of range the model 2540. 5 112 
digit unit without extra cost options 
measures full range d.c. volts. a.c. 
volts. ohms. and ratio. The standard 
unit also automatically ranges. pro
vides both isolated BCD outputs and 
remote control inputs. At better than 
0.01% accuracy the 4 112 digit model 
2440 has the same features. Options 
include an extremely low level preamp 
and rechargeable battery operation ca
pability. 

DATA RECORDING SYS .• Sub. American Videonetics 
Corp.. 795 Kifer Rd.. Sunnyvale. Cal.. 94086. Tel: 
408-732-2000. TWX: 910-339-9362; S.M: J.H. Black 

DATA SPECIALTIES INC .• 1548 Old Skokie Rd .• Highland 
Park. III .• 60035. Tel: 312-831-3750; Sis. Mgr: E. Kaplan 

DATA TECHNOLOGY. 2700 S. Fairview. Santa Ana. Cal.. 
92706. Tel: 714-546-7160; Dir. of Mktg: S. Brown 

DATA TECHNOLOGY INC .• 65 Grove St.. Watertown. 
Mass .• 02172. Tel: 617-924-1773. TWX: 922-473-22; 
Sis. Mgr: D.E. Skenderian 

Local Sales Offices & Reps. 
Cal San Marino. Dale-Dahl Assoc. 213-682-3417 
Cal Walnut Creek. Dale-Dahl Assoc. 415-933-9595 
III Deerfield. Traco Eng. Co. 312-945-3520 
Md Gaithersburg. Wright Co. 202-296-0979 
Mass Framingham. Victor Assocs. 617-879-5710 
MiCh Southfield. Sterling-lowell Co. 313-352-8881 
Mo St. Louis. Coombs Assocs. 314-542-3399 
NM Albuquerque. W. Oolde SiS Co. 505-256-0307 
NY Albany. J.A. Reagan Co. 518-489-4777 
NY Mamoroneck. Neville & Vespo 212-539-1515 
NY New Hartford. JA Reagan Co. 315-732-3775 
NY RoChester. J.A. Reagan Co. 716-473-2115 
Ohio Cleveland. Geotronix Mktg. Assoc. 216-238-8520 
Okla Tulsa. J.w. Elder Co. 918-583-9149 
Ore Eugene. J. Tudor & Assocs. 503-344-9212 
Ore Portland. J. Tudor & Asso~. 503-288-5154 
Pa Exton. Scientific Mktg .• Inc. 215-363-7377 
Wash Seattle. J. Tudor & Assocs. 206-682-7444 
Wash Spokane. J. Tudor & Assocs 509-327-3328 

DATACOM. INC .• Box 278. Ft. Walton BCh .• Fla .• 32548. 
Tel: 904-242-3113. TWX: 510-730-7693; Dir. Mktg:T.D. 
Jaye 

Local Sales Offices & Reps. 
Ala Huntsville. Currie Aetrospace Assocs. 

Cal 
Cal 
Cal 
Colo 
Fla 

No. Hollywood. O'Halioran 
Palo Alto. O'Halioran 
San Diego. O'Halioran 
Engelwood. PLS Assocs. 
Orlando. Currie Aerospace Assocs. 

205-536-5650 
213-877-0173 
415-326-1493 
714-224-2824 
303-771-0140 

305-855-0843 
Md Green Belt. J. E. Cuesta 301-552-1200 
Mich DetrOit. Electro Sis. 313-886-2280-
Nev Las Vegas. O'Halioran 361-5084 
NM Albuquerque. PLS Assocs. 505-255-2330 
NC Greensboro. Currie Aerospace Assocs. 

919-273-3040 
Ohio Cleveland. Electro Sis. 216-261-5440 
Ohio Dayton. Electro Sis. 513-426-5551 
Pa Pittsburgh. Electro Sis. 412-371-9449 
Pa Valley Forge. J. E. Cuesta 215-265-5800 

. Utah Salt Lake City. PLS Assocs. 801-262-2866 
DATADYNE CORP .• Valley Forge Ctr.-Bldg. 37A. King of 

Prussia. Pa .• 19406. Tel: 215-265-1793; Sis. Mgr: R.J. 
Gardner; Asst. Sis. Mgr: Jim Riggs 

Local Sales Offices & Reps. 
Cal Mt. View. IFM-Inc. 415-961-2828 
Cal San Pedro. IFM-Inc. 213-547-0629 
Conn Hartford. Newmar Assocs. Inc. 203-523-0402 
III Chicago. Scie. Sis. 312-775-7594 
Ind Indpls .• Scie. Sis. 317-253-4606 
Md Silver Springs. Rep-Tron 301-593-4844 
Mass Lynnfield. Newmar Assocs. Inc. 617-245-7960 
Minn Bloomington. Scientific Sis. Corp. 612-881-3300 
NY Tuckahoe. Spectrum Sis. Inc. 914-793-1660 
Pa Newtown Square. Holdsworth & Co. 

215-356-8550 
Exp: Cambridge. Mass .• Techexport Inc. 617-661-9424 

DATAK CORP •• 85 Highland Ave •• Passaic. N ..... 07055. 
Tel: 201-"773-3399; Sis-Mgr: C. Cay •••••.•••••••••• VoI N79 
Local Sales Offices & Reps. 
Cal Gardena. Bidwell Sis. Assoc. 213-770-0300 
Cal Millbrae. Polach & BenSinger 415-697-2525 
Colo Denver. Elctrn. Sis .• Inc. 303-756-4148 

·Vol. 4-1973 

Conn Wallingfd .• Adams-McGregor 
III River Forest. Petitt Co. 
Md Kensington. Forti-Austin 
Mass SCituate. K. Walsh 
NJ Teaneck. Compo Mktrs. 
NM Albuquerque. J.F. Quirk 
Ohio Cleveland. C.H. Oolfuss, Jr. & Co: 
Ohio Dayton. C.H. Oolfus. Jr. & Co. 

203-269-0225 
312-369-9040 
301-949-1707 
617-545-2213 

201-TE-6-9595 
255-8881 

PR 1-1270 

Ore Lake Oswego. McMillan Elctrns. 503-636-7954 
RI Lincoln. Adams-McGregor 401-726-1300 
SC Taylors. H.C. Norman 

DA T AK Local Distributors 
Colo Denver. Burstein-Applebee 303-244-3336 
III Chicago. Burstein-Applebee 312-763-4848 
Kans Kansas City. Burstein-Applebee 816-561-5480 
Minn Duluth. Northwest Radio. 123 E. First St. 

218-727-1565 
Mo Kansas City. Burstein Applebee 816-561-5460 
Neb Lincoln. Burstein Applebee 402-434-0878 

DATALIGHT INC .• 77 Dudleytown Rd .• Bloomfield. Conn .• 
06002. Tel: 203-243-2554. TWX: 710-425-2390; Sis. 
Mgr: R. Andersen 

DATALOG DIV .• L1nON SYS .• 1770 Walt Whitman Rd .• 
Melville. N. Y.. 11746. Tel: 516-694-8326. TWX: 
510-224.-6477; Dir. Mktg: B.M. Lloyd; PrOd. Mgr: F.C. 
Sepp 

DATAMETRICS INC .• 340 Fordham Road, Wilmington. 
Mass .• 01887. Tel: 617-658-5410; Sis. Mgr: H. Gray; 
Digital Prod. Mgr: P. Micciche; Sis. Engr: S. Locke 

Local Sales Offices & Reps. 
Cal N. Hollywood. Pi Instruments 213-983-0151 
Cal Palo Alto. R. W. Thompson Assocs. 

213-677-6105 
Colo Littleton. RAOCO Elctrns. 303-794-4279 
DC Washington. Scientific Sys. Sis. Corp. 

202-726-4161 
Ga Atlanta. W. L. SChoonover 404-255-0761 
Kans Lenexa. S. Sterling Co. 913-888-2995 
Mass Burlington. Scientific Sys. Sis. Corp. 

617-273-1680 
Mass Natick. Andruss-Peskin Corp. 617-653-3919 
MiCh Detroit. S. Sterling Co. 313-255-1970 
Mo St. Louis. S. Sterling Co. 314-542-3636 
NY Syosset. ScientifiC Sys. Sis. Corp. 516-921-3737 
NC Winston-Salem. RADCO Co. 919-722-9671 
Ohio Dayton. S. Sterling Co. 513-298-7573 
Tex Dallas. True Tech. Co. 214-691-7870 
Wash Bellevue. Topp Engrg. Sis. Corp. 206-747-5401 

DATAPAC. INC .• 3180 Redhill Ave .• Costa Mesa. Cal.. 
92626. Tel: 714-546-7781. TWX: 910-595-7781; Gen. 
Mgr: D.P. Rieth; Mgr. Mktg. Svc: K. Bomalick; Mgr. 
Mktg: R. Helmick 

Local Sales Offices & Reps. 
Ariz Phoenix. The Thorson Co. 602-956-5300 
Cal Los Altos. Cain & Co. 415-948-6533 
Colo Denver. The Thorson Co. 203-355-3521 
Conn No. Haven. Kitchen & Kutchen 203-239-0212 
Fla Oviedo. Conley Associates Inc. 305-385-3283 
III Chicago. L.F. Green Assoc. 312-286-6824 
Ind Indianapolis. L.F. Green Assoc. 317-293-9827 
Md Temple Hills. Wyncote Instruments 301-423-8523 
Mass Lexington. KitChen & Kutchen 617-862-8230 
Minn Minneapolis. L.F. Green Assoc. 612-781-1611 
NJ Medford. Wyncote Instruments 609-654-8131 
NM Albuquerque. The Thorson Co. 505-265-5655 
NY Baldwinsville. Scibetta Representatives 

NY 
Ohio 
Pa 
SC 

Long Island. H & E Associates 
Dayton. G.L. Ashby Assoc. 
Ambler. Wyncote Intrurnents 
Greenville. J. Egan Associates 

Tex Dallas. Houston. The Thorson Co. 

315-622-3993 
212-445-3231 
513-252-5627 
215-643-2440 
803-288-4450 

713-233-5744.771-3504 
Va Alexandria. Wyncote Instruments 703-532-3364 
Wash Seattle. The Thorson Co. 206-632-0710 
Exp: Los Angeles, Munzig International 213-382-8435 

DATAPROBE. INC .• 290 Huyler St.. So. Hackensack. N.J .• 
07606. Tel: 201-489-5588; Sis. Mgr:.B. Kelly 

DATASCAN. INC •• Box 785. Clifton. N. .... 07013, Tel: 
201-478-2800; Sis. Mgr: Arnold Cohen .Q ••••••• Vol 1 ... 21 
Local Sales Offices & Reps. 
Cal Los Altos. Sys. Mktg. Conslt. 415-328-5180 
Cal Torrence. Mnronics Ind. 213-323-7934 
Colo Littleton. Cropley. Inc. 303-794-4231 
Fla Orlando. Lee Assocs .• Inc. 305-241-4445 
Haw Honolulu. Aloha Assoc. 808-941-1574 
III Wilmette. Crest Assoc. 312-256-5202 
Mass Newton Center. Daner-Hayes 617-969-4650 
MiCh Farmington. Anderson Elctrns .• Inc. 313-476-9161 
Minn Minneapolis. R-J Inc. 612-922-1425 
NJ Cherry Hill. Williams Assocs. 609-424-4110 
NJ Ft. Lee. TeCh. Mktg. AssoC. 201-224-6911 
Ohio Dayton. B. Hocker & Assoc. 513-298-8638 
Pa Pittsburgh. R.F. Clark Co. 412-242-9500 
Tex Houston. L. P. Spencer & Assoc. 713-337-2751 
Wash Seattle. Del Com Sis. 206-248-0090 
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For: Can., Ville La Salle 650, Que., Electrodesign, Ltd. 
514-363-5120 

DATATRON,INC., 1562 Reynolds Ave., Santa Ana, Cal, 
92711, Tel: 714-540-9330, TWX: 910-595-1589; Prod. 
Mgr: J.M. Dietz; Sts. Mgr: S. Duran; Prod. Mgr: R. Moore 

Vol 1-338; Vol 2"525 

DATEL SYSTEMS INC., 1020 Turnpike St., Canton, 
Mass" 02021, Tet 617-1128-6395, TWX: 710-348-0135; 
Salee Mgr: James Zaros ........... _._ ................ Vol 1-339 
Local Sales Offices & Reps. 
Ala Huntsville, Inl. ScientifIC Instr's. 205-837-1601 
Cal Culver City, JSH International, Ltd. 213-870-4616 
Cal Los Altos Hills, Hooke-Reeser Assocs. 

415-941-4080 
Cal Los Angeles, Cain Tech. Inc. 213-476-2251 
Cal Los Angeles, Consolidated Trading Co. 

. 213-397-6231 
Cal San Diego, Cain Tech. Inc. 714-461-1033 
Colo Denver , Telemetry Sis. 303-424-5574 
Fla Lighthouse Point, Saber Assocs. 305-943-3076 
Fla Longwood, Saber Assoc's. 305-422-3686 
Fla' Temple Terrace, Saber Assocs. 813-988-8686 
Haw Honolulu, Harkom Hawaii 538-7178 
III Chicago, Carter Elctrns. 312-585-5485 
Ind Indianapolis, Carter Elctrns. 317-293-0696 
Mich Berkley, Peters Assocs. 313-546-6325 
Mich Portage, Peters Assocs. 616-327-8390 
Minn Minneapolis, Carter Elctrns. 612-544-9393 
Mo Hazelwood, Carter Elctrns. 314-731-2237 
NJ Fort Lee, K. Hughes Co. 201-944-1600 
NM Albuquerque, Telemetry Sis. 505-265-7861 
NY Liverpool, R&D Assoc's. 315-622-2350 
NY New York, European Elctrns. 212-682-5343 
NC Winston Salem, Internat'l. Scientific 919-722-1783 
Ohio Cleveland, Instrumentation Sys., Inc. 

Ohio Dayton, Instrumentation Sis. 
Okla Tulsa. Palatine Sis., Inc. 
Pa King of Prussia, Rivco 
T ex Richardson, Palatine SiS., Inc. 
Va Arlington, H.J. Heffernan Co. 
Wash Seattle, Datacom Assocs. 
Wise Milwaukee, Carter Elctrns. 

--- Advertisement 

216-486-0782 
513-294-2838 
918-622-0321 
215-265-5211 
214-231-9489 
703-522-6666 
206-285-2525 
414-464-5555 

Datel Systems Inc manufactures a 
complete line of: 

• D / A Converters - from $9.95 each 
• AID Converters - from $22.95 

each 
• Analog Multiplexers - from $99.00 

each 
• Sample/Hold Amplifiers - from 

$29.00 each 
• Modular Data Systems - from 

$395.00 each 
• DC power supplies - from $29.00 

each 
• DC to DC Converters - from 

$39.00 each. Digital Panel Meters 
from $89.00 each. 
Off shelf delivery for most items. For 
OEM pricing and new 50 page catalog 
contact Mr. James Zaros AT(617) 
828-6395 

DATEX DIV., Conrac Corp., 1600 S. Mountain Ave., Duarte, 
Cal., 91010, Tel: 213-395-9141 

DATRON SYSTEMS, 20716 Plummer St., Chatsworth, 
Cal .. 9,31" Tel: 213-882-9616, TWX: 910-494-2787; 
V. P: R.A. Potter 

DATUM, INC., 170 E. Uberty Ave., Anaheim, Calif., 
92801, Tel: 714-879-3070, TWX: 910-592-1289; Mktg. 
Mgr: W.E. Baldwin; Prod. Line Mgr: R. Manclet; Staff 
Engr: R. Nadow .......................................... Vol 1-s40,341 
Local Sales Offices & Reps. 
Ala Huntsville, King Assocs. 
Ariz Scottsdale, BFA of Arizona, Inc. 
Cal Cupertino, Datum, Inc. 
Cal San Diego, Datum, Inc. 
Colo Denver, BFA of Arizona, Inc. 
Conn Hamdan, P. Jenks, Inc. 
Fla Brandenton, Reynolds Assocs. 
Fla Orlando, TA Instruments, Inc. 
III Chicago, SEA, Inc. 
Ind Carmel, SEA, Inc. 
Md Wheaton, K-G Elctrns. 
Mass Waltham, Datum, Inc. 
Minn Minneapolis, SEA, Inc. 
NJ Cherry Hill, Williams Assocs. 
NM Albuquerque, BFA of Arizona, Inc. 
NY Great Neck, Krasner Assocs. 
NY Melville, Astrorep, Inc. 
NC Greensboro, Reynolds Assoc. 
Ohio Centerville, EMA, Inc. 

516-487-0690 
602-946-4215 
408-995-0330 
714-453-1633 
303-744-3301 
203-281"()810 
813-778-5219 
803-579-2904 
312-282-6694 
317-846-2593 
301-946-4055 
617-899-7474 
612-425-4455 
609-424-4110 
505-296-8303 
516-487-0690 
516-423-2266 
919-275-3725 
513-433-2800 

Pa Norristown, Denca, Data Engrg. Co. 
215-272-1444 

Tex Dallas, Datum 214-352'7411 
For Local SOurce Dati Can Toil-Free 8OQ..&45-92OO 
(In N.Y. State Call 516-294-09lI0 Collect) 
DAVIDSON ELCTRN. DEV. CO., 2211 Peninsula Dr., Erie, 

Pa, 16506, Tel: 814-833-9818; Pres: A.R. Davidson 
--- Advertisement ---

Davidson designs and builds to your 
requirements: automatic test equip
ment, data acquisition systems, auto
matic adjust equipment, and special 
devices for the electrical and elec
tronic industry. 

DAVIES. HARRY MOLDING CO., 4920 W. Bloomingdale 
Ave., Chicago, III., 60639, Tel: 312-622-8966; Sis. Mgr: 
R.C. Appleby 

DAVEN, See Edison Elctrns. Dlv. 
DAVIS ELEC. CO., Box 38, Cape Girardeau, Mo., 63701, 

Tel: 314-ED-5-5547; Pres: B.D. Davis 
DAVIS J,W. & CO .. P.O. Box 35313, Dallas, Texas, 75235, 

Tel: 214-352-8405; Sis. Mgr: J,W. Davis 
DAVIS, J.W. Local Distributors 
Tex Ft. Worth, Swieco, Inc .. Box 670, 1518 E. 

Lancaster St 817-335-8521 
DE COURSEY ENGRG. LAB., 11828 W. Jefferson, Culver 

City, Cal., 90230, Tel: 213-EX-7-9668; Pres: W.E. De 
Coursey 

--- Advertisement ---

Manufacturing of Custom Active and 
Passive Electrical Filters. MIL or 
Commercial Filters low frequency 
through to 50 MegHtz. 

High Pass, Low Pass, 
Band and Noise Rejection Filters. 

Also small Power Supplies & Toroidal 
Coils. Active - crossover network fil
ters for Hi-Fi 

DE SOTO ELEC. PRODS., 219 E. Third St., De Soto, Mo., 
63020, Tel: 314-586-3381; Sis. Mgr: G.H. Solomon 

DEARBORN WIRE & CABLE CO., 9299 Everhouse Dr., 
Rosemont, III., 60018, Tel: 312-688-0090; Pres: B. Green; 
V_P: D. Rosenberg; Mktg. Mgr: L Par1yka 

Vol 3.1381·1390 
DEARBORN Local Distributors 
III Chicago, Allied Elctrns., 2400 W. Washington 

Blvd. 312-421-2400 
III Chicego, Newark Elctrns, 500 N. Pulaski Rd. 

312-638-4411 
III Rosemont, Advent Elctrns, 7110 N. Lyndon Ave. 

312-298-4210 
III Schiller Park, Hamilton-Avnet Elctrs., 3900 N. 

25th Ave. 
Ind Ft. Wayne, Ft. Wayne Elctrns. Supply, 3606 

Maumee Ave. 219-742-4346 
Mich Grand Rapids, StottS-Friedman, 2035 Eastern 

Ave. S.E. 616-241-6731 
Minn Minneapolis, Elctro Com., 3816 Chandler Dr. 

612-788-8601 
NY Rochester, Simcona Elctrncs. Corp., 275 MI. 

Read Blvd. 716-328-3230 
Tem Knoxville, Ind'l. Elec. Inc .. Gov. J. Sevier Hwy. 

615-573-7135 
Tex Houston, HISCO, 1815 Dallas SI. 713-228-6662 
Va Portsmouth, Distributors Inc., 710-712 County SI. 

703-399-2446 
Va Richmond, Avec Elctrns .. 2002 Staples Mill Rd. 

703-359-6071 
Wisc Milwaukee, Electronic Expeditors, Inc., 6045 N. 

Green Bay Ave. 414-228-8100 
For Local SOurce Data Can Toll-Free 8OQ..&45-92OO 

<In N.Y. State Call 515-294-0980 Collect) 
DECALCRAFT CORP., Rte. 309, Hatfield, Pa., 19440, Tel: 

215-822"()517; G.M: N.R. Hill; S.M: C.W. Harding 
DEFIANCE CIRCUIT CORP., 12 Shepard St., Lawrence, 

Mass., 01843, Tel: 617-688-1856, TWX: 710-342-1246; 
Sis. Mgr: W. Imlach 

DEL ELECTRONICS CORP., 250 E. Sandford Blvd., Mt. 
Vernon, N.Y., 10550, Tel: 914-699-2000, TWX: 
710-562.0130; SIB. Mgr: Waller Young 

Vol lee64-657; Vol 3e436 
Local Sales Offices & Reps. 
Ala Huntsville, Lee Assocs. 205-883-2530 
Cal Burlingame, Compar-San Franc. 415-347-5411 
Cal Pasadena, 0 Ellis Co. 213-681-9108 
Cal San Carlos, Winco Sis. 415-365-6082 
Cal South Pasadena, QPL Inc. 213-682-3705 
Fla Orlando, Lee Assocs. 305-241-4445 
Fla Winter Park, Young & Lawrence Assoc. 

Ga 
Haw 
III 
Md 

Chamblee, Lee Assocs. 
Honolulu, Aloha Assocs. 
Elmhurst, Scott Assocs. 
Ellic;ott City, Whltco 

*.vol; 4-1973 

305-647-6929 
404-457-7117 

941-1574 
312-279-5681 
301-937-1122 

DELCO 

Mass Burlington, TriTek Inc. 617-272-4550 
Mlch Dearborn, Pncher-Poulin 313-582-5450 
Mlch Lathrup Villege, R.C. Nordstrom & Co. 

313-444-4417 
Minn Mpls., Scott Elctm. Sis. 612-939-2985 
Mo SI. Louis, Scherrer Instrs. 314-644-5362 
NJ Nutley, I. Brill 201-667..()853 
NY Commack, L.K. Haner Assocs. 516-864-2220 
NC Raleigh, Lee Assocs. 919-787-5818 
Ohio Cincinnati, F.J. Campisano 513-662-1616 
Ohio Fairborn, Tech. Assocs. 513-878-2484 
Ore Portland, J.E. Edstrom 503-775-8527 
Pa Ardmore, Martin Elec. Co. 215-649-6332 
Pa Pittsburgh, A. MeArn Co. 412-795-4130 
Tex Richardson, Athans Sis. Co. 214-241-7791 
For: Can., Oownsview, Ont .. Datamax 416-661-1404 
For: Can .. Ville La Salle, Que., Electrodesign 

514-363-5120 
DELBERT BLINN. CO., Box 2007, Pomona, Calif., 91766, 

Tel: 714-623-1257; Sis. Mgr: HA Manning 
DELBERT Local Distributors 
III Chicago, Semiconductor Specialists, Inc. 

312-279-1000 

DELCO ELCTRN5. DlV., General Motora Corp., 700 E. 
FIrmIn St~ Kokomo, Ind., 46901, Tel: 317-459-2175, 
TWX: 317-452-6747; Gen. SIll. IIgr: A.B, Goodspeed 

Vol :ae9OO,I01 
Local Sales Offices & Reps. 
Cal EI Segundo 213-64Q..0443 

805-968-1011 
201-667-3770 
414-762-7000 
212-486-3723 

Cal Goleta, Delco Elctrns. Dlv., GMC 
NJ Union 
Wise Milwaukee, Avionics Sis. 
Exp: N.Y., New York, GMOO 

DELCO Local Distributors 
Ala Birmingham, Forbes Disl. Co., 1416 Fourth Ave. 

S. 
Ala Huntsville, Powell Elctms/Huntsville, Box 1095, 

803 Oster Dr. 205-539-2731 
Ariz Phoenix, Sterling Elctrns., Inc., 1930 No. 22nd 

Ave. 602-258-4531 
Cal Goleta, Radio Prods. SiS., 350 S. Kellogg Ave 

805-964-6823 
Cal Los Angeles, Kierulff-Los Angeles, 2585 

Commerce Way 213-685-5511 
Cal Los Angeles, Radio Prods. Sis .. 1501 S. Hill SI. 

213-748-1271 
Cal Palo Alto, Kierulff-Palo A~o, 3969 E. Bayshore 

Rd. 415-968-6292 
Cal San Diego, Cramer/San DIego, 8975 Complex 

Drive 714-565-1881 
Cal San Diego, Radio Prods. Sis., 7889 Clairemont 

Mesa Blvd. 714-292-5611 
Cal Sunnyvale, Cramer/San Fran., 720 Palomar Ave. 

408-739-3011 
Colo Denver, Cramer/Denver, 5465 E. Evans Place at 

Hudson 303-758-2100 
Conn Norwalk, Harvey/Conn. 203-853-1515 
Fla Miami Springs, Powell Elctrns/Florida, Box 514, 

1740 NW 69th Ava 305-885-8761 
Fla Miami Springs, Powell Elctrns. Inc., 1740 N.W. 69 

Ave., Box 514 
Fla Orlando, Powell Elctms/Florida, Box 5604, 2032 

Palm ridge Way 305-859-1450 
Fla Orlando, Powell Elctrns. Inc., 2032 Palmridge 

III 

III 

Way, Box 5604 305-859-1450 
Rosemont, Kierulff - Chicago, 9340 William St. 

312-678-8560 
Skokie, Bell Inds. Elctm. Distr. Dlv., 7701 N. 
Austin Ave. 312-282-5400 

Ind Indianapolis, Graham Elctrncs., 133 S. Penn. SI. 
317-834-8480 

Md Baltimore, Radio Elec. Service Co., 1026 
Cromwell Bridge Rd. 301-823-0070 

Mass Needham Hgts., Kierulff - Boston, 14 Charles SI. 
617-449-3600 

Mass Newton, Greene-Shaw Co., 70 Bridge St 
617-969-8900 

MIch Farmington, Harvey - Michigan Inc., 23461 Ind'i 
Pk Dr. 313-477-1650 

Minn Minneapolis, Harry Stark Electrns. Supply, 112 
3rd Ave., N. 612-332-1325 

Mo No. Kansas City, LCOMP-Kan City, 1520 Taney 
SI. 910-221-2400 

Mo SI. Louis, LCOMP-SI. Louis Inc., 2605 S. Hanley 
Rd. 314-647-5505 

NJ Clifton, Eastern Radio, 312 Clifton Ave. 
201-471-6600 

NY East Syracuse, Cramer/Syracuse, 6716 Joy 
Roed 315-437-6671 

NY Rochester, Cramer/Rochester, 3259 Winton 
Road South 716-275-0300 

NY Vestal, Federal Elctrn., Vestal Pkwy. 
NY Woodbury, Harvey Radio, 60 Crossways Park W. 

516-921-8700 
Ohio Cincinnati, United Radio Co., Summit & Reinhold 

Dr. 800-582-7080 
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DELEVA 

Ohio Cleveland, Pattison Supply Co., 4550 Willow 
Pkwy. 216-441-3000 

Ohio Dayton, Kierulff - Dayton,2030 Drill Ave. 
513-278-9411 

Pa Philadelphia, Almo Elctrns, 9815 Roosevelt Blvd. 
215-676-6000 

Pa Pittsburgh, RPC Elctrns., 620 Alpha Dr. 
412-782-3770 

SC Columbia, Dixie Radio Supply, Box 408 
803-253-5333 

Tex Dallas, Adleta Elctrns. Co., 214-741-3151 3151 
Tex Garland, Kierulff-Dallas, 2815 National Dr. 

214-271-2472 
Tex Houston, Harrison Equip. Co. Inc., 1616 

Mc;Gowen SI. 713-224-9131 
Utah Salt Lake City, Cramer/Utah, 391 West 2500 

South 801-487-3681 
Va Richmond, Meridian Electrns., 1001 W. Broad SI. 

703-355-0669 
Wash Seattle, Kierulff - Seattle, 5940 6th Ave. S. 

206-763-1550 
For: Can., Onl., Scarborough, Lake Engrg. Co. Ltd., 

123 Manville Rd. 416-751-5980 

DELEVAN DIV. AMERICAN PRECISION IND., Clutch Be 
Brake Prods., 272 Quaker Rd., E. Aurora, N.V., 14052, 
Tel: 716-652-3600; Dlr. of SIs. J. Mendolia; SIs. Engr: J. 
Holmes ............................................ Vol 20638; Vol 3e526 
Local Sales Offices & Reps. 
Ariz Phoenix, Southwest Engrg., Inc. 
Cal Los Altos, Servo-Data 
Cal 'Los Angeles, L-Tronix 
Colo Denver, Waller Engrg. Assoc. 
Fla Boca Raton, Conley & Assocs. 
Fla Oviedo, Conley 
Fla Tampa, Conley & Assoc. 
III Hinsdale, Momak Sis. 
Kans Leawood, H.C. Heyde 
Md Towson, J.A. Dougherty 
Mass Boston, P.J. Engrg. Sales 
Minn Minneapolis, E.C. Elctrn. Sis. 
NJ Cranford, Martech Assoc. 
NY Manhasset, Martech Assoc. 
Pa Phila., Loman 
Tex Dallas, Scott Technical 
For: Can., Montreal. Que., J. Weiss 
For: Can., Rexdale, Onl., J. Weiss 
For: Can., Vancouver, B.C., J. Weiss 

602-944-1521 
415-964-1326 
213-256-2224 
303-777-5585 
305-395-6108 
305-365-3283 
813-933.3183 
312-654-4524 
913.649-8628 
301-823-0431 
617-924-5950 
612-831-0229 
201-272-5510 
516-627-1151 
215-732-8888 

214-FL-2-7698 
514-489-6887 
416-742-5195 
604-987-3833 

DELEVAN DIV., COIL PRODS., American Precision 
Inds., 270 Quaker Rd., E. Aurora, N. V., 14052, Tel: 
716-652-3600; Sis. Mgr: F. Riehle 

Vol 2e638; Vol ae526 
Local Sales Offices & Reps. 
Ariz Phoenix, Toward Engrg. 
Cal Los Angeles, L-Tronix Assoc. 
Cal Menlo Park, Long & Assoc. 
Colo Denver, Walter-Engrg. 
Fla Boca Raton, Conley & Assc. 
Fla OViedo, Conley & Assoc. 
Fla Tampa, Conley & Assoc. 
III Hinsdale, MO-MAK Sis. 
Ind FI. Wayne, WW. Bieberich 
Iowa Cedar Rapids, Lorenz Sis. 
Kans Leawood, H.C. Heyde Co. 
.Md Towson, J. Dougherty Sis. 
Mass Boston, P.J. Engrg. 
NJ Cranford, Martech Assc. 
NJ Haddonfield, Thomas Assocs. 
NY Endicott, Tech-Mark 
NY Fairport, Tech;Mark 
NY Manhasset, Martech Assc. 
Ohio Cleveland, C. Robinson 
Ohio Dayton, C. Robinson 
Okla Broken Arrow, P.J. Scanlon Co. 
Ore Portland, D.G. Weber Co. 
Tenn Shelbyville, R. Mitscher 
Tex Houston, P.J. Scanlon 
Tex Richardson, P. Scanlon 
Wash Seattle, D. G. Weber Co. 
For: Can., Montreal, Oue:, J. Weiss 

DELEVAN Local Distributors 

602-955-3193 
213-256-2224 
415-327-1300 
303-777-5585 
305-395-6108 
305-365-3283 
813-933-3183 
312-654-4524 
219-432-2537 
319-366-0774 
913-649-8628 
301-823-0431 
617-924-5950 
201-272-5510 
609-854-3011 
607-748-7473 
716-223-1252 
516-627-1151 
216-381-9049 
513-275-2412 
918-251-1427 
503-234-7671 
615-684-4544 
713-466-6897 
214-231-4661 
206-623-5990 
514-489-6887 

Cal. Glendale, R. V. Weatherford, 6921 San Fernando 
Rd. 213-849-3451 

Cal MI. View, Elmar Elctrn., 2288 Charleston Rd. 
415-961-3611 

Cal Pasadena, Dow Radio - Milo, 1759 E. Colorado 
Blvd. 213-681-8111 

Cal Sunnyvale, Cramer/San Fran .. 720 Palomar Ave. 
408-739-3011 

Cal Woodland Hill, Rampart Components, 21201 
Oxnard SI. 213-887-7260 

Fla Tampa, Lykes Elctrns Corp., 121 S. Ashley Dr. 
813-229-1885 

Ind South Bend, Radio Distr Co Inc, 1212 High St 
219-287-2911 

Md Savage, Pyttronic Ind., 8200 Wellmoor CI. 

MANUFACTURERS" SALES OFFICES DIRECTORY 

Mass Boston, P. J. Engrg. Supply Co., 360 N .. Beacon 
SI. 617-783-0510 

Minn Minneapolis, Hall-Mark Elctrns., 4555 W. 77th SI. 
612-925-2944 

NJ Pennsauken, Reeso Eltrns.-Div. of Astex, Airport 
& Central Hwys. 609-662-4000 

NY Buffalo, Summit Disl. Inc., 916 Main SI. 
716-884-3450 

NY Farmingdale, Arrow Elctrns., Inc., 900 Broad 
Hollow Rd., Rte. 110 516-694-6800 

NY Freeport, Milgray/New York, 191 Hanse Ave 
516-546-6000 

NY Hauppauge, 'Rampart Components, Engineers 
Rd. . 516:273-1111 

Okla Tulsa, Hall-Mark Elctrn., 4846 S. 83rd Ave. 
918-835-8458 

Te~ Dallas, Hall-Mark Elcton Corp .. 9333 Forest La. 
214-231-5101 

Tex Houston, Hall-Mark Elctrn .. Box 36739 
713-781-6100 

Wash Seattle, Liberty Elctrns., 5303 2nd Ave. S. 
206-763-8200 

DELAVAN ELECTRONICS, 14441 No. jJ3rd SI., 
Scottsdale, Ariz., 85260, Tel: 602-948-6350; Pres. & 
Gen. Mgr: H.P. Andreasen 

DEL TA-BENCO LTD., 70 Ronson Dr., Rexdale, Onl., Can., 
Tel: 416-241-2651; Sis. Mgr: D. Fear 

DELTA DESIGN, 5725 Kearny Villa Road, San Diego, Cal, 
92123, Tel: 714-292-5000, TWX: 910-335-1215; Sis. 
Mgr: E. Kersting; Sis. Spvr: G. Whitlock 

DELTARAY CORP., lOA Henshaw SI., Woburn, Mass., 
01801, Tel: 617-935-3114; Pres: W.D. Bygrave; V.P: B. 
Skillicorn 

Local Sales Offices & Reps. 
Cal Los Angeles, West KenSington Engrg. 

213-221-4104 
For: Can., Downsview Onl., Aptec Engineering Ltd. 

416-661-9722 

DELTEC CORP., 2775 Kurtz SI., San'Diego, CsI., 92110, 
Tel: 71 .... 297-4466; S.M: G. Thomas ........ Vol 1-&58,659 
Local Salas Offices & Raps. 
Cal Los Angeles, Basic Sys. 213-938-2833 
Cal Palo Alto, Mauldin Co. 415-326-5291 
Cal So. Pasadena, O.P.L. Inc. 213-682-3705 
Md Silver Spring, Sel-Tronics, Inc. 301-589-3391 
Mass Waltham, McBar Assoc., Inc. 617-890-0233 
NJ Pennsauken, Megargal Himmelstein Assoc. 

609-662-3081 
Tex Houston, SESCO 713-668-7840 
Tex Richardson, SESCO 214-231-9364 

For Local Source Dala Call Toll-Free 800-645-9200 
(In N. V. Siale Call 516-294-0990 COllect) 
DELTROL CONTROLS, 2745 S. 19th SI., Milwaukee, 

Wisc., 53215, Tel: 414-671-6800; V.P. Sis: F. Wolf, G. 
Shepherd 

Local Sales Offices & Raps. 
Cal Los Angeles, Cummings & Assoc. 213-340-6035 
'Cal Palos Verdes Estates, Dellrol Controls 

213-377-4294 
Cal San Francisco, Cummings & Assoc. 

408-378-0777 
Conn Thomaston, Nelson & Schoonmaker 

203-283-5959 
Fla 
Ga 
III 
Ind 
Ind 
Md 

Orlando, Gra-Mar Inc. 305-894-3351 
Decatur, Dellrol Conlrols 404-243-1964 
Chicago, Deltrol Controls 312-544-5505 
FI. Wayne, W. Bieberich Co. 219-432-2537 
New Albany, W. W. Bieberich 812-945-3187 
Lutherville, Timonium, Naudain Assoc. 

Mich Benton. Harbor, Ken-Mor Assoc. 
Mich Rochester, Ken-Mor Assoc. 
Minn SI. Paul, Kenco Co. 
Mo Hazelwood, Dy-Tronix 
Mo Kansas City, Dy-Tronix 
NH Milford, NelSQn & Schoonmaker 
NJ Marlton, A. E. Luba & Assoc. 
NY Plainview, Deltrol Controls 
NY Rochester, Deltrol Controls 
Ohio Cleveland, Deltrol Controls 
Ohio Dayton, Deltrol Controls 
Okla Tulsa, T. J. Ray Co. 
Ore Portland, Almac/Slroum EIC1rns. 
Tex Dallas, E. F. Aymond Co. 
Tex Houston, E. F. Aymond Co. 
Wash Seattle, Almac/Stroum Elctrns. 
Wisc Wauwalosa, F.C. DuBois & Assoc. 

DEL TROL Local Distributors 

301-252-5378 
616-927-3134 
313-651-1890 
612-645-7717 
314-731-5799 
816-761-6543 
603-673-5333 
609-983-6660 
516-931-3815 
716-473-3340 
216-421-4080 
513'223-3502 
918-627-1515 
503-292-3534 
214-826-7620 
713-783-3640 
206-763-2300 
414-774-3100 

Mo SI. Louis, Van Sickle Radio Elctrns, Inc, 1915 
Washington Ave 314-MA-1-50oo 

Ohio CinCinnati, United Radio Co., Summit & Reinhold 
Dr. 800-582,7080 

Ore Portland, Almac/Stroum Elctrns, 8888 SW 
Canyon Rd 503-292-3534 

Pa Erie, Mace Elctrn., 2631 W. 8th SI. 814-838-3544 
Pa Philadelphia, Simco Inc., 3907-11 N. Broad SI. 

215-BA-9-1880 

·Vol. 4-1973 

Wash'S.eattle, Almac/Stroum Elctrns, 5811 Sixth Ave 
S. 206-763-2300 

DELTRON, INC., Wissahickon Ave., N. Wales, Pa., 19454, 
Tel: 215-699-9261, TWX: 510-661-8061; Foeld Sis. 
EIlgr: B. Webb; Sis. Engr: J. Phillips 

Local Sales Offices & Flaps. 
Ariz Scottsdale, Inter-Mountain Engrg. 910-950-0082 
Cal Palos Verdes Peninsula, R. Carretta Co. 

213-375-6648 
Cal Santa Clara, Richards Assoc. 408-246-5860 
Colo Littleton, Inter-Mountain Engrg. 303-794-9111 
Fla Orlando, F. Fausett & Co., Inc. 305-894-6071 
Ga Smyrna, F. Fausett. & Co., Inc. 404,436-5169 
Haw Honolulu, Aloha Assocs. 808-941-1574 
III Mt. Prospect, Magnuson Assocs. 312-956-0700 
Kans Merriam,Technical Reps. 913-432-4110 
Md Silver Spring, Sel-Tronics Corp. 301-589-3391 
Mich Delroit, Micro Sis. Corp. 313-482-1229 
Mlnn SI. Paul, Magnuson Assocs. 612-227-8495 
Mo Hazelwood, Technical Reps. 314-524-6900 
NM Albuquerque, Inter-Mountain Engrg. 505-344-2212 
NY Baldwinsville, Scibetta Reps. 315-622-3993 
NY Tuckahoe, Spectrum Sis. 914-793-1660 
NY Tuckahoe, Spectrum Sis. 914-793-1660 
Ohio Cleveland, Micro Sis. Corp. 216-243-7430 
Ohio Dayton, Micro Sis. Corp. 5 13-298-3033 
Ore Portland, Mclaren, Inc. 503-297-2248 
Tex Dallas, Da'ta Aids Assocs. 214-620-1551 
Tex Houston, Data Aids Assoc. 713-785-0581 
Va Vinton, F. Fausett & Co., Inc. 703-890-1128 
Wash Bellevue, McLaren, Inc. 206-454-3400 
For: Can., Don Mills, OntariO, Componetics Ltd. 

416-445-3230 
For: Can., Montreal, Quebec, Componetics Ltd. 

514-342-4117 
DEMEX, INC., 2130 Jefferson, Kansas City, Mo., 64108, 

Tel: 816-421-3181; Sis. Mgr: J. Clawson 
DENISON, A.B., INC., 103 Broadway, Bedford, Ohio, 

44146, Tel: 216-232-8200; V.P. Sis: W.H. Houghlon 
Local Sales Offices & Reps. 
Ala Birmingham, J. Spader Co. 205-879-1366 
Ariz Scottsdale, J.T. Aldrich 602-945-8598 
Ark Fort Smith, J.R. Masterson 501-646-7756 
Cal , Artwel Elec. Inc. 415-467-1880 
Cal Los Angeles, A.B. Clapp Co. 213-225-2395 
Colo Denver, TESSCO 303-744-1119 
Conn Hartford, R. Sawtell Assoc. 413-562-6627 
Fla Indian Rocks Beach, Kirk Sis. Co. 813-595-7353 
Ga Buford, W.E. Cook 404-945-7572 
III Chicago, G.H. Anderson 312-728-3827 
Ind Indianapolis, L.W. Loyen Co. 317-359-0311 
Kans Prairie Village, Vern Marlo 913-432-0933 
Mass Norwood, R.P. Hyland Co. 617-762-0345 
Mich Delroit, R. McBride Co. 313-532-8040 
Minn Minneapolis, W.A. Hallock Co. 612-920-6100 
Mo SI. Louis, R. Greene Co. 314-644-2666 
NJ Moorestown, Miller & Dietz Co. 609-234-1050 
NY East Amherst, Overs Assoc., Inc. 716-633-8889 
NY Flushing, Tri State Comps., Inc. 212-358-1010 
NCCharlotte, W.E. Cook & Assoc. 704-525-3384 
Ohio Cleveland, J.L. Finnicum & Assoc. 216-226-7076 
Pa Pittsburgh, A.F. Clark Co. 412-242-9500 
Tex Dallas, Stout Schmidt Co. 214-241-4435 
Va Richmond, Reynolds Cowardin Assoc. 

703-266-3457 
Wash Seattle, H. Campbell Co. 206-634-1200 

DERINGER MFG. CO., 1250 Town Line Rd., Mundelein, III., 
60060, Tel: 312-566-4100, TWX: 910-685-4321; Sis. 
Mgr: G. Brown 

DESCO MFG. CO., 1530 Flower St.. Glendale, CaIH., 
91201, Tel: 213-241;9560; Sis. Mgr: J.A. MacDonald 

DESIGN AUTOMATION, INC., 809 Massachusetts Ave., 
Lexington, Mass., 02173, Tel: 617-862-8998; Sis. Mgr: 
N.O. Sokal 

DESIGN ELEMENTS, 1356 Norton Ave., Columbus, Ohio, 
43212, Tel: 614-294-2694; Sis. Mgr: G. Gerhard 

Local Sales Offices & Reps. 
Cal Los Angeles, Ml Data Sys. 213-641-7092 
Pa Philadelphia, Ml Data Sys. 215-647-0797 

DESPATCH OVEN CO., P.O. Box 1320, Minneapolis, 
Minn., 55440, Tel: 612-331-1873; V.P. Dev: H. 
Melgaard 

DETECTO SCALES, INC., 103-00 Foster Ave., Brooklyn, 
N.Y., 11236, Tel: 212-272-4500; Sis. Mgr: M. Rapp 

DEUTSCH FASTENER CORP.; 7001 W. Imperial Hwy., 
Los Angeles, Cal., 90045, Tel: 213-649-1400, TWX: 
213-673-1000; V.P: B. Gulistan; V.P: E. Baumgarten 

DEUTSCH RELA VS INC., 65 Daly Rd., E. Northport, N.V., 
11731, Tel: 516-864-6000, TWX: 510-226-0233; SIs. EIlg: 
R. Graeb; Sis. Eng: W. Radzvllla ............ Vol 2e698,899 
Local Sales Offices & Reps. 
Cal Upland, W. Salveson 714-985-9931 
Aa Altamonte Springs, Semtronic Assocs. 

Fla 
Ga 
III 

FI.Lauderdale, Semtronic Assocs. 
Smyrna, F. Fausett & Co. 
Chicago, Berndt Assocs; Inc. 

305-831-8233 
305-586-9917 
404-436-51 eg 
312-283-0713 



MANUFACTURERS & SALES OFFICES DIRECTORY 

Iowa Cedar Rapids, J.R. Sales Engrg. 319-377-8211 
Kans Wichita, 0 & 0 Engrg. 316-AM-4-735l1 
Mo SI. Louis, Hitt & Assocs. 314-426-2322 
NY Hyde Park, R.P. Kennedy Co. 914-229-2269 
NY Rochester, R.P. Kennedy Co., Inc. 716-271-8322 
Ohio Cleveland, Electro-Com 216-886-2404 
Ohio Dayton, Electro-Com 513-276-3993 
Ore Portland, Norwest Co. 503-287-5050 
Pa King of Prussia, Monteiro Assocs. 215-265-0634 
Tex Dallas, Allied Comps. Inc. 214-348-6660 
Tex' Houston, Allied Components Inc. 713-782-5406 
Va Vinton, Fausett of Georgia 703-890-1128 
Wash Seattle, N6rwest Co. 206-AT-2-3707 
For: Can., Toronto, Patlon Aircraft & Ind. Ltd. 

416-239-7389 
DEVCO ENGRG., Control Sys. Dlv., Pier La .. W. Caldwell, 

N.J., 07006, Tel: 201-CA-8.Q321; Sis. Mgr: R.S. West 
DI-ACRO, Div. Houdaille Inds., Inc., 316 8th Ave., Lake City, 

Minn .. 55041, Tel: 612-345-3331; V.P.-Mktg: E.T. Moe 
DI/AN CONTROLS, INC., 944 Dorchester Ave .. Boston, 

Mass., 02125, Tel: 617-298-7700, TWX: 710-333-1732; 
Sis. Mgr: H.R. Smith, Jr. 

DIAL PRODS. CO., 19-21 Cottage SI., Bayonne, N.J., 
07002, Tel: 201-HE-7-0720; Sis. Mgr: G. Markert 

Local Sales Offices & Reps. 
Me Uberty, Adcour - A.H. Undsay 207-589-3290 
Mass Sharon, Adcour 617-784-3996 

DIALiGHT CORP. 60 Stewart AYe., Brooklyn, N.Y., 
11237, Tel: 212-497-7600, TWX: 710-564-5487; Sis. Eng: 
C. Dombruskl; Sis: H, Goodman ............ Vol 2e482,483 
Local Sales Offices & Reps. 
Ariz Phoenix, R. Stitzer Co. 602-944-6808 
Cal Oakland, F. Moulthrop 415-261-7676 
Cal Pico Rivera, Westrep 213-949-2551 
Colo Denver, R. Bowen 303-722-4641 
Fla N. Miami, Cartwright & Bean 305-945-2962 
Fla Orlando, Cartwright & Bean 305-425-8284 
Ga Atlanta, Cartwright & Bean 404-237-2273 
III Hinsdale, Hill-Gray 312-325-4810 
Ind Angola, Southern Sis. Co. 219-665-3961 
Ind FI. Wayne, K-W Elctrn. Sis. 219-744-0589 
Ind Indpls., Southern Sis. 317-257-7575 
Ky Louisville, Southern Sis. 502-583-6902 
La Charlette, Cartwright & Bean 504-279-4598 
Mass Newtonville, C. Segel 617-969-6900 
Mich Detroit, Hilltronics 313-342-3242 
Minn St. Paul, R.G. Ragon 612-498.Q20l 
Mo Kansas City, K & M Sis. 816-471-1355 
NJ Wayne, R. Horne 201-835-7400 
NM Albuquerque, Staley Co. 505-294-2660 
NY Cazenovia, A. Perkins 315-682-5005 
NC Charlotte, Cartwright & Bean 704-333-6457 
Ohio Cleveland, KW Elctrn. Sis. 216-831-8292 
Ohio Dayton, KW Elctrn. Sis. 513-890-2150 
Ore Portiand, Almac/ Stroum 503-292-3534 
Pa Broomall, L. Lowery 215-528-5170 
Tenn Memphis, Cartwright & Bean 90h276-4442 
Tex Dallas, Texport Co. 214-358-3435 
Tex Houston, Texport Co. 713-464-2828 
Utah Salt Lake City, R. Bowen 801-364-4632 
Wash Seattle, Almac/Stroum 206-763-2300 
For: Can., Scarborough, Onl., Lake Eng. Co. Ltd. 

416-751-5980 
DIALIGHT Local Distributors 
Ariz Phoenix, Moltronlcs, Inc., 2746 W. Palm LA. 

602-272-7951 
Cal Menlo Park, Bell Inds., Elctrn Distr. Dlv., HI70 

Obrien Dr 415-323-9431 
Conn Hamden, Arrow Elctrncs., 295 Treadwell SI. 

203-248-3801 
III Chicago, Elctrn. Dlstr. Co., Inc., 4900 N. Elston 

Ave. 
Ind FI. Wayne, FI. Wayne Elctrns. Supply, 3606 

Maumee Ave. 219-742-4346 
Ind South Bend, Radio Distr Co Inc, 1212 High St 

219-287-2911 
Ky Louisville, Burks, P.I., 842 S. 7th 502-589-3960 
La Baton Rouge, Ralph's, Inc., 1732 Plank Rd. 

504-344-3761 
La Lafayette, Ralph's Inc., 3004 Cameron SI. 

318-234-4507 
La New Orleans, Ralph's, Inc., 4334 Stemway Dr. 

504-242-2731 
Md Baltimore, Arrow Elctrns., 5207 E. Drive 

301-247-5200 
Md Baltimore, Radio Elec. Service Co., 1026 

Cromwell Bridge Rd. 301-823-0070 
Mass Boston, De Mambro Elctrns, 1095 

Commonwealth Ave. 617-787-1200 
Mass Burlington, Arrow Elctms., 15 A Street 

617 -273.Ql 00 
Mich Romulus, Pioneer/Michigan, 6337 N. Beverly 

Plaza 313-729-8500 
Neb Uncoln, Scott Elctrn Supply Corp., 4040 Adams 

St 403~8308 
NJ Moorestown, Arrow Elctrns., Pleasant Valley Rd. 

6Q9.235-19OO 

NJ Pennsauken, Recso Eltrns.-Dlv. of Astex, Airport 
& Central Hwys. 609-662-4000 

NJ Saddlebrook, Arrow Elctrns. Inc., 285 Midland 
Ave. 201-797-5800 

NY Buffalo, Summit Dlst. Inc., 916 Main SI. 
716-884-3450 

NY Elmsford, Melville Radio, 1 Nepperham Ave. 
914-592-7100 

NY Farmingdale, Arrow Elctrns., Inc., 900 Broad 
Hollow Rd., Rte. 110 516-694-6800 

NY Farmingdale, Harrison Eictne., 20 Smith SI. 
516-293-7990 

NY Lynbrook, Peerless Radio, 19 Wilbur SI. 
516-593-2121 

NY Woodbury, Harvey Radio, 60 Crossways Park W. 
516-921-8700 

Ohio Akron, Akron Elctrn. Supply, 107 S. Arlington St 
216-762-8818 

Ohio Akron, Sun Radio Co .. 110 E. Market St. 
216-HE-4-2171 

Ohio Cincinnati, United Radio Co .. Summit & Reinhold 
Dr. 800-5lI2-7060 

Ohio Cleveland, Arrow Elctrns., 23945 Merchantile Rd. 
216-464-2000 

Ohio Cleveland, Pioneer Standard Elctrns., Inc., 4800 
E. 131st SI. 216587-3600 

Ohio Dayton, Arrow Elctrns., 3100 Plainfield Rd. 
513-253-9176 

Ohio Dayton, Pioneer/Dayton, 1900 Troy SI. 
513-236-9900 

Ohio Solon, REPCO, 6835 Cochran Rd. 216-248-8900 
Ore Portland, Almac/Stroum Elctrns, 8898 SW 

Canyon Rd 503-292-3534 
Pa Pittsburgh, Cameradio Co., 2801 Liberty Ave. 

412-391-7400 
Pa Reading, Barbey Elctrn., 333 N. 4th SI. 
Tenn Nashville, Electra Distributing, 1914 W. End Ave. 

615-329-3971 
Tex Beaumont, Ralph's, Inc .. 1270 Broadway 

713-833-9443 
Tex Houston, Harrison Equip. Co. Inc., 1616 

McGowen St. 713-224-9131 
Tex Houston, Lenert Co., Box 2184 713-225-1465 
Utah Salt Lake City, Standard Supply Co., 225 E. 6th 

So. 801-355-2971 
Va Norfolk, Priest Elctrn., 6431 Tidewater Dr. 

703-855-2021 
Wash Seattle, Almac/Stroum Elctrns, 5811 Sixth Ave 

S. 206-763-2300 
Wise Milwaukee, Electronic Expeditors, Inc., 6045 N. 

Green Bey Ave. 414-228-8100 
DICKSON ELCTRNS. CORP., Box 1390, Scottsdale, Ariz, 

85252, Tel: 602-947-2231, TWX: 910-950-1292; Mktg. 
Mgr: F.T. Trollo 

DICKSON Local Distributors 
Ala Huntsville, Powell Elctrns/Huntsville, Box 1095, 

803 Oster Dr. 205-539-2731 
Ariz Phoenix, Moltronlcs, Inc., 2746 W. Palm LA. 

602-272-7951 
III Chicago, Semiconductor Specialists, Inc. 

312-279-1000 
Ind FI. Wayne, FI. Wayne Elctrns. Supply, 3606 

Maumee Ave. 219-742-4346 
Kans Lenexa, Hall-Mark Elctrn., 9006 Rosahill Rd. 

913-888-4747 
Md Baltimore, Radio Elec. Service Co., 1026 

Cromwell Bridge Rd. 301-823-0070 
Minn Minneapolis, ICI-Industrial Comps. Inc., 

612-927-9991 
Mo St. Louis, Hall-Mark Elctrn. Corp., 6100 Madison 

Ave. 314-521-3800 
NY Farmingdale, Hall-Mark Elctrns., 167 Marine St. 

516-293-7500 
NY Freeport, Milgray Elctrns, 191 Hanse Ave 

516-546-6000 
NY New Hyde Park, Lafayette Ind'i. Elctms., Inc., 

1327 Second Ave. 516-488-6600 
NY Rochester, Simeona Elctrncs. Corp., 275 MI. 

Read Blvd. 716-328-3230 
Pa Trevose, Hall-Mark Elctrns., Box 125 

215-355-7300 
Tex Dallas, Hall-Mark Elcton Corp., 9333 Forest La. 

214-231-5101 
Tex Houston, Lenert Co., Box 2184 713-225-1465 

DIELECTRIC INSTR. CORP., 761 Franklin Ave., Pittsburgh, 
Pa., 15221, Tel: 412-731-6566; Vice Pres: W.M. 
Wyman 

DIELECTRIC SCIENCES, 111 Terrace Hall Ave., 
Burlington, Mass, 01803, Tel: 617-272-8960; Pres: J.A. 
GOldlust 

DIETZ DESIGN,INC., 100 Electronics Pkwy., Belton, Mo., 
64012, Tel: 816-331-4911; Sis. Mgr: E.C. Dietz; Pur. 
Ag!: L.M. Dietz; Oper. Mgr: W.A. Priest 

DIETZ, HENRY G. CO., INC., 14-26 28th Ave., Long Island 
City,N.Y., 11102, Tel: 212-RA-6-3347; Pres: H.G. Dietz 

DIETZGEN CORP., 2425 N. Sheffield Ave., Chicago, III., 
80614, Tel: 312-549-3300 
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DIGITA 

DIGIAC CORP., Ames CI., Plainview, N.Y., 11803, Tel: 
516-GE-3-7800; Sis. Mgr: V. Randazzo 

DIGILlN, INC., 1007 Ai, Way, Glendale, Cal., 91201, Tel: 
213-240-1200, TWX: 910-497-2085; Pres: E.B. Hibbs; 
Sis. Mgr: M. McLeish 

--- Advertisement ---

Digilin manufactures a complete line 
of digital panet instruments. These 
range from low cost instruments using 
large scale integrated circuits, to sys
tems of instruments operating directly 
from transducers and providing digitet 
control points. 
First to introduce the Light Emmitting 
Diode and Liquid Crystal digital panel 
meters, Digilin is a leader in .the new 
technology. The high performance per 
dollar achieved has enabled the com
pany to rapidly achieve a strong posi
tion in the digital panel instrument 
market. 
Products include non-linear trans
ducer indicators for use with ther
mocouptes, resistance bulbs, 
thermistors, and flow transducers. 
Complete with internal amplifiers and 
excitation power, instruments' are 
availabte to display outputs from strain 
gauges, L VDT's, and other units. 

DIGITAL DEV. CORP., 5575 Kearny Villa Rd., San Diego, 
Calif., 92123, Tel: 714-278-9920; Sis. Mgr: L.R. Mallory; 
Mgr. Product Support: W.L. Westlake 

DIGITAL EQUIP. CORP., 146 Main SI., Maynard, Mass., 
01754, Tel: 617-897-5111, TWX: 710-347-0212; V.P. 
Sis: T.G. Johnson 

Local Sales Offices & Reps. 
Ala Huntsville 205-881-7730 
Ariz Tempe 602-967-1618 
Cal Anaheim 714-776-6932 
Cal Oakland 415-326-5640 
Cal Palo Alto 415-326-5640 
Cal W. Los Angeles 213-479-3791 
Colo Denver 303-757-3332 
Conn Meridan 203-237-8441 
Fla Orlando 305-851-4450 
Ga Atlanta 404-458-3133 
III Northbrook 312-498-2500 
'" Rockford 815-965-5557 
Ind Indianapolis 317-243-8341 
Md Riverdale 301-779-1600 
Mass Cambridge 617-491-6130 
Mass Maynard 617-897-5111 
Mass Waltham 617-891-1030 
Mich Ann Arbor 313-761-1150 
Minn Mpls. 612-884-4092 
Mo Maryland Hgts. 314-872-7520 
NJ Palisades Pk. 201-871-4984 
NJ Parsippany 201-335-3300 
NJ Princeton 609-452-2940 
NM Albuquerque 505-296-5411 
NY Centereach 516-585-5410 
NY Rochester 716-461-1700 
NC Durham 919-489-3347 
Ohio Dayton 513-299-7377 
Ohio Willoughby 216-946-8484 
Ore Tigard 503-639-8632 
Pa Paoli 215-647-4900 
Pa Pittsburgh 412-243-8500 
Tenn Knoxville 615-588-6571 
Tex Dallas 214-638-4880 
Tex Houston 713-524-2961 
Utah Salt Lake City 801-328-9838 
Wash Bellevue 206-454-4058 
Wise Milwaukee 414-453-3400 

DIGITAL GEN'L. CORP., Univ. Cir. Resch. Ctr .. 11000 
Cedar Ave., Cleveland, Ohio, 44106, Tel: 
216-721-0440; Sis. Mgr: W. Rittman 

DIGITECH DATA INDS., INC., 66 Grove St., Ridgefield, 
Conn., 06877, Tel: 203-438-3731; V.P: W.C. Andrews 

DIGITECH DATA INDS., INC., 66 Grove SI., Box 547, 
Ridgefield, Conn., 06877, Tel: 203-438-3731, TWX: 
969-623; Mgr. Sis. Adm: J. Petty; Exec. V.P: B. Warne; 
V.P. Sis: W.C. Andrews 

DIGITRAN C01 Diy. Becton-Dickinson & Co., 855 S. 
Arroyo PkwY1 Pasadena, Cal., 91105, Tet 
213-449-3110, TWX: 910-588-3794; Mkt, Mgr: R.N. 
Alexander; Sales Mgr: C.I. Phillips .... Vol ~1048,1049 
Local Sales Offices & Reps. 
Ala Huntsville, Beacon Elctrn. 205-881-5031 
Ariz Phoenix, Howe & Howe 602-264-7971 
Cal Los Altos, Shannon Assoc. 415-941-2217 
Cal San DIego, Celtec Co. 714-279-7961 
Colo Denver, Todd Assocs. 303-744-2313 
Fla Maitland, Beacon Elctrn. Assocs. 305-647-3498 
Fia Palm Beach Gardens, Beacon Elctrn. 

305-622-2770 
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DIGITR 

Ga 
III 
Ind 

Atlanta, BeaCQl'lElctm. 404-351-3654 
. Chicago, Sci. ,Sis. 312·77~7594 
Ft.'Wayne, R.O. Whitesell & ASsocs .. 

219-432-5591 
Ind Indpls., R.O. WMesell 317-359-9283 
Iowa Des Moines, Beams 515'282-0292 
Kans Lenexa, Beams. 314-781-6855 
Ky Louisville, R,O: Whitesell 8. Assocs." 

'502-893-7303 
Md Rockville, Marktron 301-762-6210 
Md Towson, Marktron 301-825-8222 
Mass Waltham, Digitran, G. AmoId617-969-8806 
Mich Grl!/ld Rapids, R.O, WMesell & Assoc. 

, 616-451-8901 
Mich Southfield, R.O. WMesell & Assoc, . 

313-358-2020 
Mich St. Joseph,RO. Whitesell 616-983-7337 
Millo Bloomington, Sci. S81es612-881-3330 
Mo St. Louis, Beams 314-781-6855 
NJ Haddonfield, Sunday & O'Brien 809-429-4013 
NJ Summit, Digitran, D. Ciccone '201-273-6140 
NM Albuquerque, bata Halidling Co, 505-268-0928 
NY Buffalo, Telesco 716-834-1026 
NY Vestal, Telesco 607"729-6339 
0l1Io Cincinnati, R.O, Whitesell & Assocs .. 

. 513-521-2290 
Ohio Dayton, R. O. Whitesell 513-298-9546 
Ohio Lakewood, R.O. Whitesell & Assocs, 

216-228-7525 
Ore Beaverton, Arneson Assocs" Inc. . 503-646-3416 
Pa Pittsburgh, R.O. Whnesell & ASsocS. . 

412-242-0100 
SC Spartanburg, Beacon Elctm. Assoc. 

803-582-4613 
Tex Dallas, Allied Comps., Inc. 214-348'6660 
Tex Houston, Allied Comps. 713-782-5406 
Wash Seattle, Arneson Assocs. 208-762-7664 
For: Can., Malton, Ont., Deskin Sis. 416-239-4329 
For: . Can" Montreal, Que., Deskin Sis. 514-384-1420 
For: CI!/l., Vancouver, B.C, Deskin Sis. 804-253-6398 

DIGITRAN Local Distributors . 
Cs:! MI. View, Powell Elctrns/CalWornia, Box 997, 411 

Fairchild Dr. 415-964-0620 
NY Lynbrook, PeerleSs Radio, 19 Wilbur St. 

'516-593-2121 
DIGtTRON CORP., 2544 W, Main St., Norristown, Pa" 

19401, Tel: 215-277-5800; Sis. Mgr. H.A, Druker 
Local Salas OffICeS & Reps. . 
Cal Redwqod City, Caltronic AsSOCS. 415-365-2545 
Conn Meriden, Abbott-Allison Co., Inc. 203-237-9232 
La New Orleans, IBL Engrg. & SiS., Inc. 

. 804-895-4793 
Md Silver Spring, L.G. WMe & Co .. Inc. 

301-585-3141 
Mass No. AndOver, Abbott-Allison Co", Inc, 

617-245-0250 
Mich Detran, Electro Sis. Assoc. 313-886-2280 
NY Fayetteville, Comps. for Ind. 315-637-9601 
NY Lancaster, ComPs. for Ind. 716-884-6336 
NC Matthews, W.K, Hile Co. 704-847-9125 
Ohio Cleveland, Electro Sis. Assocs. 216-261-5440 
Ohio Dayton, Electro Sis, . Assoc. 513-426-5551 
Okla Tulsa, IBL Engrg. & SiS., Inc. 918-938-6305 
Ore Portland, J.E. Edstrom Co. 503-227-5311 
Pa Narberth, L,G. WMe-Keystone, Inc. . 

215-664-6505 
Pa Pittsburgh, Electro Sis. Assoc. 412-371-9449 
Tex Austin, IBL Engrg. & Sis" Inc. 513-452-2064 
Tex Dallas,lBL Engrg. & SiS., Inc. 214-363-2921 
Tex Houston, IBL Engrg.& SiS., Inc. 713-523-8360 
For. N.Y" New York, Hamos Co. 212-524-4411 

DlGITRONICS CORP., 1 Albertson Ave., Albertson, N.Y., 
11507, Tel: 516-484-1'000, TWX: 510-223-0607; V.P. 
Mktg: K. Whitehouse 

DILLON, W.C. & CO., 14620-EP Keswick St., Van Nuys 
340, Calif., 91407, Tel: 213-786-8812; Dir. Sis: GA 
Dillon 

DIMCO-GRAY CO., 207 East 6th St., Dayton, Ohip, 45402, 
Tel: 513-224-1913; Sis. Mgr: R. Cramer 

Local Sales Offices & Reps. 
Cal Downey, Corbett-Smnh Co. 213-927-2677 
Conn Verlion, Manu-Rep 203-643-4485 
Ga Atlanta, Electro-Mach Sis, Engrg. Co. 

404-256-4414 
III Des Plaines, Uncoln-Hodges & Assocs. 

.312-297-3810 
Mich Birmingham, Barribeau-Simmons Co. 

313-646-7800 
Mim Minneapolis, The Christian-Richards Co. 

612-929-7574 
Mo Kansas City, Automatic General Elctm. Sis., Co. 

. 816-333-8206 
NJ Forked River, Feralne Metals CorP. 

NY Rochester, W. Stevenson 
Ohio Cincinnati, A.C. Wahl & Assocs. 
Pa Jenkintown, Sanford & Co. 
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609-893-8575 
716-271-2200 
513-821-3270 
215-887-8780. 

MANUFACTURERS,& SALES. OFFICES DIRECTORY 

'Tex .Hurst. Edmar Technical Sis. Co. 817-292-5561 
Wash Seattle, The National Co. 206-623-7060 
Wosc Waukesha, Uncoln-Hodges & ASsocs. . 

. 414-542-3087 
For: Can., Toronto, Ontario M4P-2G9, Precision 

Expresa Supply, Ltd. 416-481-5211 
OIPLOHMATIC DlV., Harry Levinson Co., 1211 E.Demy 

Way, Seattle, Wash .. 98122, Tel: 206-323-5100, TWX: 
910-444-2154; Sis. Mgr: H, Levinson 

DISC INSTRUMENTS,INC., 102 E. Baker St., Costa Mesa, 
Ca., 92626,TeI: 714'979-5300; Sis. Mgr: E.L. Mcelroy 

Local Salas. Offices & Reps. 
Cal MI. V'l8w,TRI REP. 41~965-1822 
Cal ,N. Hollywood, Pi Instr. 213-983-0151 
III Barrington, Control Equip. Corp, 312-381-7333 
Mich Farmington,. Carter, MCcormic & Peirce, Inc. 

313-477-7700 
Minn Minneapolis, Waytek, Inc. 612-925-4242 
Mo Kailsas City, PrOduction Automation 

913-236-6600 
Mo St. Louis, Production Automation 314-416-2331 
NY WMe Plains, Swedelco,lnc. 914-948-1122 

. NY Williamsville, Good Components Corp. 
716-634-4400 

Ohio ·Cleveland; Carter, McCormic & Peirce, Inc. 
216-333-5650 

Ohio Dayton,Carter, McCormlc & Peirce 
513-278-5873 

Ohio· Worthington, Carter, McCormic & Peirce 
. . 614-888-4466 

Ore Beaverton, David Fry Assocs. 503-643-5448 
Pa Glenside, C. A, Briggs Co. 215-885-2244 
Pa Pittsburgh, Carter, McCormic & Peirce 

412-824-3780 
Tex Dallas, Gipe Assocs. 214-241-8271 

DISPLAY DEVICES, INC~ Box 667, Enclnttas, Cal., 
92024, Tel: 714-753-0113; SIs. Mgr: C. Rosa 

VoI~5 
Local Sales Offices & Reps. 
Ala Huntsville, South Eastern Assocs, 205-539-9816 
Ariz Phoenix, Thorson Co, 602-856-5300 
Cal Santa Clara, Nova-Tronix 408-243-9530 
Cal Torrance, Cutlass Elctrns, 213-324-7360 
Fla Orlando, Scott & Assocs. 305-841-4840' 
Md Towson, Kralit Elctm. 301-828-5838 
Mich Plymouth, Romarc 313-455-0300 
Minn Sl Paul, Northport Engrg. 612-698-3841 
Mo St. Louis, Aerotronics 314-739-3947 
NH Nashua, Bell Controls, Inc. 603-882-6984 
NY Fairport, BeI~Knigh1 Controls 71.6-381-3921 
NY North Salem, Lodol Bell Controls 203-438-7808 
NC Winston·Salem, Oula Assocs. 919-768-7166 
Pa Newton Square,' Holdsworth .. Co. 215-356-8550 
Tex Dallas, Thorson 214-233-5744 
Tax Houston, Thorson Co. 713-771-3504 

DIT-MCO .INTERNATIONAL, Div. X~ Corp., 5612 
Brighton Terr, , Kansas cny, Mo., 64130, Tel: 
816-383-6268; Sis. Mgr: W.C. Comer, Jr. 

DIVA, INC .. 607 Industrial Way West, Eatontown, N.J" 
07724, Tel: 201-544-9000, TWX: 710.722-6645; Oir, 
Mktg: G.D. Roessler; Pres: D. Britton 

DIVERSIFIED ELCTRNS., Box 8231. Evansville, IncI, 
47712,Tet 812-424-2288, 424-55116; AppL Engr: C_J, 
Weber; Sales: J_ Erlctcaon 

Vol 2e73O,731; Vol N79* 
Local Sales Offices & Reps. 
Cal Los Angeles, Dash Sis, Inc. 213-487-0585 
Cal San Franci!lQO, Artwel Elec. 415-467-1880 
COM Meriden, Abbott-Allison Co., Inc. 203-237-9232 
DC Washington, ARCO Engrg. Co. 202-393-5991 
Fla Ft. Lauderdale, Armor Investment Corp. 

305-733-7767 
III Des Plaines, LinCOln Hodges & Assoc. 

. 312-297-3810 
Mich Detrott, Ceako Sales 313-255-4440 
Mo St. Louis, Industrial Svc. Labs, Inc. 314-535-5760 
NC Charlotte, LP. Spoon Co. 704-372-3290 
Pa Pittsburgh, Brown Elec. Equip. Co. 412-563-4444 
Tex Dallas, G.W .. Freise Co. 214-241-7381 
Wise Janesville, Diversified Elctms. Mktg. Grp. 

808-758-2306 
Wise Milwaukee, Automation Prods. Co. 414-258-2299 

DIVERSIAED Local Distributors 
Alas Nome, Kellers Refrigeration, Box 906 

907-443-2340 
Fia Ft.· Lauderdale, GOndes Corp.lFla., 3070 N.E. 

Terrace ~564-5291 
Fia Miami, ACR Supply Inc., 301 N.W. 38th St., Box 

#1 305-751-2291 
Fla Orlando, Eleotric Specialty Inc., 8505 Edgewater 

Or. 305-293-3840 
Fla Tampa, Southern Pump & Supply,Box 1223-

Washington & Meridian St. 813-229-8145 
III Countryside, Krueger & Krueger Inc., 5330 East 

Ave. 312-354-8810 

·Vol . . 4-1973 

Ind Evansville, Hutch & Son, Inc., 200 No. Main St. 
812-42~7155 

Ind "indianapolis. ~Dis-Co .. Inc" 814 N, Senate. 
Ave., Box 1064 317-637-5571 

Mich Detrott, J, C. Electric Co., Inc., 6870 E. Davison 
1I.13-3~250 , 

Mo St. Louis, Ind'i Service Labs. Inc., 4354 Otive SI: 
. 314-535-6760 

DIXON. CORP .. Metacom Ave., BristoI,R.I., 02809, Tel: 
401-253-7500; Pres: B. Katzanek 

DIXSON INC .. Meter Dlv., Box 1449, Grand Junction, Colo., 
81501, Tel: 303-242-8863, TWX: 910.929-8991; Sis. 
Mgr: K. Rogers . 

Local Sales Offices 3. Reps. 
Cal Long Beach, Emerson Kirk Engrg. 213-439-9569 
Cal Menlo Park, Sttaube Assocs. 415-323-2476 
Colo Llttlelon, Simpson ASsocs., Inc. 303-794-8381 
Conn Milford, COfIti-Younger Assocs. 203,929-3294 
III Des Plaines" E. Flaxman Co. . 312-298-8580 
III Streamwood, A, Holte & Assocs. 312-837-4058 
Kans Overland Park, BC Elctm. Sill., Inc. ' 

913.,831-2922 
Md Pikesville, A. Wetterhahn Co. 301-484-6376 
Mass Waltham, Conti-Younger Assocs. 617-890-4582 
Mo SI. LOUis, BC Elctm. Sis" 1riC. 314-426-3231 
NJ Oaklyn, A. Wetterhahn Co. 809-858-3003 
NY Mount Vernon, D. Sonkin AssQcs. 914-868-8809 
NY Syracuse, Nycom Inc. 315-437-8343 
Ohio Cleveland, J. O. Olsen Co. 218-752-5444 
Pa Pittsburgh', J. O. Olsen Co. 412-279-2550 
Tex Dallas, Unned Comps, 214-324-1448 
Uteh Salt Lake cny, Simpson ASSOCS., Inc. 

801-521-3622 
Wash Bellevue, SD-R2 208-747-9424 

DIXSON Local Distributors 
Mass Cambridge, Wilshire Elctms.lNew England, 205 

Alew~e Brook Pkwy. 617-491-3300 
DOERR ELECTRIC CORP., 1201 Doerr Way, Cedarburg, 

Wise., 53012, Tel: 414-377-0500; V.P. MIItg: J.H, Park 
DOHRMANN DIV., Envirotech, 1082 UncIa Vista Ave .. 

Mountain View, Cal,., 94040, Tel: 415-968-9710, TWX: 
345 538; Sis. Mgr: J.A, McNulty; In-House Sis. Mgr: J. 
McCutchen 

Local Sales Offices & Reps. 
Cal Anaheim, Pacnic Lab. Equip. Co. 714-870-5491 
Cal SUMyvale, Pacific Lab, Equip. Co. 408-739-7273 
,III Joliet, Utopia Instr. 815·727-5431 
Md Rockville, Aadco 202-298-8175 
Mass HOlliston, Richman Assocs., Inc. '. 617-879-5011 
Ohio Cincinnati, Witt Sales Co. 513-761-5602 
T8M Loudon, M, B. Nathanson & Assocs. 

815-458-4977 
Tex Houston, Envirotech 713-484-8386 

OOLAN.JENNER INDS" INC" 1 0 Ingalls Ct., Melroea, 
Mass., 02176, TIll: 617-682-8200; SIs. Mer. B.J. Dolan 

--- Advertisement ---
, Manufacturer of Glass snd Plastic Op-. 
. tical Fibers 

Complete fiber optic line with over 
200 variations available from stock. 
Custom designed glass or plastic fiber 
optic components with or without in· 
terfacing lamps, . photosensors, 
L.E.D.'s, amplifiers and outputs. 

Also manufacturer of MICRO
OPTIC Fiber Optic Controls, 
PHOTO-OPTIC Light Sources/
Receivers, FIBER-LITE Fiber Optic 
lIIuminstors. 

DOLPH, JOHN C. CO., New Rd., Monmouth Junction, N.J., 
08852, Tel: 201-DA-1-2333; Sis. Mgr. J.D. Mayes 

DORIC SCI. CORP., 7601 Convoy Ct., San Diego, Calif" 
92111, Tel: 714-277-8421; Asst. Sis. Mgr: T. McColl; 
Asst Sis, Mgr: D. Andersen; ASS!. SIs. Mgr: R, Lagrand 

--- Advertisement --
Dorio digital instruments sc;sn, meas
ure, log, alarm on. low-level voltages 
and .current. Thermocouple, thermis
tor, plstinum and RTD outputs condi
tioned and displayed in. degrees. 
Strain, force, pressure, torque, load 
and weight transducer conditionina, 
measurement and batch control. Diai
tal multipoint seannina snd. alarms. 
Digital and analog outputs. 0.01% di~ 
plays. Prices from 5395. Nationwide 
Reps. Detailed catalogs. CaII714-277-
8421 COLLECf. 

DORMEYER INDS., 3418 Milwaukee Ave., CIIicago, In" 
60641, Tel: 312-283-4000; preis: M.K. Armour; 
Treasurer: J. Craig; V.P. Dir. of Mrktg: J.J. Jesaup 

DOUGLAS ELECTRONICS, INC., 718 Marina Bivd .. San 
. Lealidro, Cal" 94577, Tel: 41~770; SIs. Mgr: 

Mrs. Nancy Cain 



MANUFACTURERS & SALES OFFICES DIRECTORY 

DOUGLAS RANDALL DIV., Walter Kidde, 6 Pawcatuck 
Ave., Pawcatuck, Conn., 02881, Tel: 203-599-1750; SIs. 
Mgr: E.J. Goehring ...... Vol 2-404,732,733; Vol a-1252 
Local Sales Offices & Reps. 
Ala Huntsville, Powertronics 205·852·6347 
Cal Los Altos, The Parsons Co. 415·941·4745 
Fla Ma~land, Ellis 305·645·1101 
III Chicago, Ropek·Cahill 312·287·7292 
Mass Norwood, JMG, Inc. 617·762·5333 
Minn SI. Paul, Cahill 612·739·8445 
NY Great Neck, F. Tylinski 516-HN·6·9070 
NY Rochester, H.R. Murray, Inc. 716-244'1100 
NY Syracuse, H.R. Murray, Inc. 315-446-5555 
NC Raleigh, Powertronics 919-787-9090 
Ohio Cleveland, Geotronix 216·238-8520 
Ohio Columbus, Geotronix 614-457-8472 
Pa Glenside, Elcom, Inc. 215·885-1325 
Tex Dallas, Basco Boullion Engrg. Sales Co. 

214·376-1929 
Wash Seattle, Carlyle Tech. Sis. 206-632-4290 
For: Can .. Pierre Fonds, Oue., Avotronics Ltd. 

514-626-6511 
For: Can., Willowdale, Onl., Avotronics Ltd. 

416-491-7491 
DOW CHEMICAL CO., Box 2020, Midland, Mich., 48640, 

Tel: 517-636-1000 
DOW CORNING CORP., Electrical/Electronic Mktg., 

Midland, Mich., 48640, Tel: 517-636·8000, TWX: 
810·266-9006; Sis. Mgr: J.W. Hayden; Supv., 
Encapsulants & Sealants: D.L. Bennett; Supv .. Fluids & 
Compounds: C.W. Paxton 

DOW Local Distributors 
NY Buffalo, Summit Dis1. Inc., 916 Main S1. 

716-884-3450 

DRAKE MFG., 4826 N. Olcott Ave., Harwood Hgts., III., 
60656, Tel: 312-867-7227, TWX: 910-221-0236; Sis. Mgr: 
J. Krutek, V.P ............................................... Vol ze486,487 
Local Sales Offices & Reps. 
Cal Inglewood, V & L 213·671·7688 
Cal Menlo Pk., Straube 415-323-2476 
Colo Boulder, Straube Assocs., Inc. 303-443-8600 
Conn N. Haven, Camp. Rep. 203-239-9762 
Fla N. Miami, Winfield Elctrn. 305-751·5566 
Fla Tampa, Winfield Elctrn. Sis. Co. 813-884-6500 
Ga Atlanta, Winfield/Southeast 404-636-3023 
III Chicago, G. Mc. L. Cole 312-774-3535 
Ind Ft. Wayne, W.W. Bieberich 219-432-2537 
Ind New Albany, W. W. Bieberich Co. 812-945-3187 
Iowa W. Des Moines, Thomas L. Dowell Co. 

515-225-1620 
Kans Overland Park, Thomas L. Dowell Co. 

913-649-6069 
Md Baltimore, Kaufholz Assoc. 301-488-6561 
Mass Needham, Compo Rep. 617-444-2484 
Mass Pittsfield, B. H. Tollefson Assoc. Inc. 

413-443-3451 
Mich Dearborn, Pitcher-Poulin 313-582-5450 
Minn Minneapolis, C.E. Bohlig Co. 612-922-7011 
Mo Shrewsbury, Thomas L. Dowell Co. 

314-647-7067 
NM Albuquerque, Straube M1. States 505-294-1880 
NY Alexander, B. H. Tollefson Assoc. Inc. 

716-591-1219 
NY 
NY 
NY 

Mahopac, H. Smith 914-628-8577 
Rochester, B.H. Tollefson 716-271-4141 
Syracuse, B. H. Tollefson Assoc. Inc. 

NY W. Winfield, B. Tollefson 
Ohio Cleveland, Goory Sis. 
Ohio Dayton, Goory Sis. Co. 
Ohio Medina, J. Podolny 
Pa Newtown Sq., Kaulholz Assocs. 
Pa Pittsburg, J. H. Podolny Co. 
Tex Dallas, Techno Assocs. 
Utah Salt Lake City, Straube 
Wash Seattle, F. Haight Co. 
Wise Racine, L.w. Lucas 
Exp: III .. Chicago, E. Magnus 
For: Can., Toronto, On1., Atlas Elc1. 

DRAKE Local Distributors 

315-463-4507 
315-822-5916 
216-331-2055 
513-294-3747 
2;6-723-1546 
215-356-5000 
412-343-5877 
214-357-9213 
801-328-4513 
206-322-1818 
414-933-2733 
312-334-1503 
416-781-6174 

Ala Birmingham, J.W. Clary Co., 1713 Second Ave. 
S. 205-322-2488 

Ariz Tucson, Inland Elctrn Supply Co., Inc, Box 4010, 
715 E. Broadway 

Cal Mt. View, Abacus Elctrns. Co., Inc., 1065 Terra 
Bella Ave. 415-961-1500 

Cal San Jose, Ouement Ind'l. Elctrns .• 1000 S. 

III 
Bascom Ave. 
Palatine, Ohm/Elctrns, 645 Vermont Ave 

312-359-5500 
Ind F1. Wayne, FI. Wayne Elctms. Supply, 3606 

Maumee Ave. 219-742-4346 
Ind South Bend, Radio Distr Co Inc, 1212 High St 

219-287-2911 
Ky LouiSville, Burks, P.I .. 842 S. 7th 502-589-3960 
Minn Duluth, Northwest Radio, 123 E. First S1. 

218-727-1565 

Minn Minneapolis, Elctrn Center Inc., 127 3rd Ave. N. 
612-338-5881 

Mo S1. Louis, Van Sickle Radio Elctrns, Inc, 1915 
Washington Ave 314-MA-I-5ooo 

Neb Omaha, Radio Equipment Co., Box 3643, 625 N. 
18th S1. 402-341-7700 

NY New York, Midway Ind'!. Elec., 38 E. 29th S1. 
212-889-0370 

Ohio Cleveland, Pattison Supply Co., 4550 Willow 
Pkwy. 216-441-3000 

Okla Tulsa, Oil Capitol Elec., 708 S. Shendan 
918-836-2541 

Pa Philadelphia, Simco Inc., 3907-11 N. Broad S1. 
215-BA-9-1880 

Tex F1. Worth, Swieco, Inc., Box 670, 1518 E. 
Lancaster St 817-335-6521 

Wisc Milwaukee, Electronic Expeditors, Inc .. 6045 N. 
Green Bay Ave. 414-228-8100 

Wisc Milwaukee, Marsh Elctrns., 6047 W. Beloit Rd. 
414-545-6500 

For Local Source Data Call Toll-Free 800-645-9200 
(In N.Y. State Call 516-294-1l990 Collect) 
DRAKE, R.L., CO., 540 Richard S1., Miamisburg, Ohio, 

45342, Tel: 513-866-2421; Sis. Mgr: P.w. Drake 

DRANETZ ENGRG. LABS., 2385 S Clinton Ave., So. 
Plainfield, N.J" 07080, Tet 201-755-7080; SIs. Mgr: A. 
Ackerman ............................................. _ ..... Vol 1 ... 23-427 
Local Sales Offices & Reps. 
Ala Huntsville, Kemp Instrs. 205-837-4304 
Ariz Tempe, Tan Engrg. 602-275-1372 
Cal Newport Beach, F. L. Feeger, Lucas & Wolle 

714-540-4412 
Cal No Hollywood, F. L. Feeger, Lucas & Wolle 

213-877-5518 
Cal Palo Alto, Coherent Mktg. Assoc. 415-327-2217 
Cal San Diego, Oualtronics 714-244-6555 
Fla Maitland, Greenstein Assocs. 305-831-5380 
Haw Honolulu, Aloha Assocs. 808-941-1574 
III Chicago. L. F. Green & Assocs. 312-286-6824 
Ind Indianapolis, L. F. Green & Assocs. 317-253-2087 
Md Wheaton, Sonco 301-942-9420 
Mass Newtonville, H. J. Schuft Co. 617-527-5304 
Mich Royal Oak, Satullo Co. 313-Ll-9-3910 
Minn Minneapolis, L. F. Green & Assoc. 612-781-1611 
Mo Maryland Heights, Delltron Co. 314-434-3804 
NJ Fairfield, KLS Assocs. 201-227-2900 
NY Rochester, Scientific Devices 716-334-2445 
NC Charlotte, Ranson, Wallace & Co. 704-334-4244 
Ohio Cleveland, Salullo Co. 216-486-2800 
Ohio Dayton, Satullo Co. 513-293-7061 
Pa King of Prussia, Sonco 215-CH-2-8460 
Pa Norristown, Holmes Assocs. 215-279-8210 
Tex Fort Worth, C Wolle Assocs. 817-738-1996 
Tex Houston, CWolle Assocs. 713-643-2114 
Wash Bellevue, Topp Engrg. Sis. 206-747-5401 
For: Can., Kanata, On1., Kenwood Controls 

613-836-4202 
--- Advertisement ---

Dr~netz Engineering Laboratories is 
expert in the field of AC Measure
ments including Impedance, Admit
tance, Phase Angle, Voltage and 
Directivity under pulsed or CW condi
tions over wide dynamic ranges of Fre
quency and Magnitude. Analog or 
Digital outputs are available. In
dividual instruments or complete sys
tems as required. 

DRESSEN-BARNES ELCTRNS., 250 N. Vinedo Ave., 
Pasadena, Cal., 91107, Tel: 213-681-0643, TWX: 
910-588·3780; V.P. Mktg: M.L. O'Connor; Prod. Mgr: R. 
Haag 

Local Sales Offices & Reps. 
Ala HuntSVille, Young & Lawrence Assoc. 

205-539-6575 
Cal Los Altos, E. Landa Co. 415-948-0564 
Cal Pasadena, Dressen-Bames 213-795-7731 
Cal San Diego, Vistronics 714-283-3946 
Fla F1. Lauderdale, Young & Lawrence Assoc. 

305-563-6717 
Fla S1. Petersburg, Young & Lawrence Assoc. 

813-894-0026 
Fla Winter Park, Young & Lawrence Assoc. 

III Wheaton, Engrg. Prods. 
Kans Merriam, Technical Reps. 
Md Rockville, Eastronics 
Mass Bedford, D. Greene Org. 
Mich DetrOit, Hocker Assocs. 
Minn S1. Paul, Engrg. Prods. 
Mo Hazelwood, Technical Reps. 
NY Elmira, A & 0 Dey. 
NY Hartsdale, Camp. Sis. 
NY Rochester, A & 0 Devices 
NY Verona, A & 0 Devices 
Ohio Dayton, Hocker Assocs. 
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305-647-6929 
312-653-6826 
913-432-4110 
301-762-8445 
617-275-6400 
313-431-1403 
612-646-8819 
314-524-6900 
607-733-0405 
914-725-1050 
716-586-8033 
315-337-7321 
513-298-8638 

DUNCAN 

Tex Dallas, Stevens Sis. Co. 214-350-2476 
Wash Seattle, Avionics-Liaison 206-767-3870 

DUKANE CORP., 2900 DuKane Dr., SI. Charles, 111.,60174, 
Tel: 312-JU-4-2300; Dir. of Sis: G.B. Shawn 

DUMONT ELECTRON TUBES, Div. of Fairchild Camera & 
Instr. Corp., 750 Bloomfield Ave., Clifton, N.J., 07015, 
Tel: 201-773-2000, TWX: 710-989-7149; Mk1. Svc. Mgr: 
G. Petro; Sis. Engr: M. Nakazono; Sis. Engr: J. Chako 

DUMONT OSCILLOSCOPE LABS., INC., 40 Fairfield PI., 
W. Caldwell, N.J., 07006, Tel: 201-575-8666, TWX: 
710-734-4308; Sis. Mgr: P. Zagaria 

DUNCAN ELCTRNS., 2865 Fairview Rd., COBta Mesa, 
Cal., 92626, Tel: 714-545-8261, TWX: 910-595-1128; Reg. 
Sis. Mgr: R.L Rissler, Reg. SIB. Mgr: J. laughlin 

Vol a-1224, 1225 
Local Sales Offices & Reps. 
Ariz Phoenix, Southwest elm Engrg .. Inc. 

602-944-1521 
Cal Costa Mesa, Duncan Elctms., Inc. 714-545-8261 
Cal Glendora, The Telemart Co. 213-334-7119 
Cal San Mateo, Jack Pyle Co. 415-347-1401 
Colo Wheatridge, Waugaman Assocs., Inc. 

303-423-1020 
Conn New Haven, Gerber Sis. Corp. 203-777-6279 
Fla F1. Lauderdale, Orbe, Inc. 305-771-8915 
Fla Palm Beach Gardens, Orba, Inc. 305-622-6464 
Fla S1. Petersburg, Orba, Inc. 813-894-0687 
Ga Atlan18, Grady Duckett Sis. Co. 404-451-3529 
III Chicago, Carlson Elctrn. Sis. Co. 312-774-0277 
Md Rockville, Marktron, Inc. 301-762-6210 
Md Towson, Marktron. Inc. 301-825-8222 
Mass East Longmeadow, Gerber Sis. Corp. 
. 413-LA-5 -3059 

Mass Waltham, Gerber Sis. Corp. 617-890-8040 
Mich DetrOit, Greiner Assocs., Inc. 313-499-0188 
Minn Minneapolis, J-Ex Elctrns. Sis. Co. 612-566-5340 
Mo S1. Louis, Carlson Elctrn. Sis. Co. 314-991-0262 
NJ Irvington, Sencor, Inc. 201-371-6927 
NY Binghamton, Reed Elctrns., Inc. 607-722-7929 
NY Copiague, Sencor, Inc. 516-691-2204 
NY Rochester, Reed Elctrns., Inc. 716-473-2767 
Ohio Columbus, Rockford Controls Ohio, Inc. 

614-231-5890 
Ohio Dayton, Rockford Controls Ohio, Inc. 

513-278-7362 
Ohio EUClid, Rockford Controls Ohio, Inc. 

Okla Tulsa, Kemp Engrg. Co. Inc. 
216-731-5250 
91.8-628-0309 
814·452-3762 
215-342-0223 
214-357-6663 
713-688-1431 

Pa Erie, Rockford Control Ohio, Inc. 
Pa Pa., Sencor, Inc. 
Tex Dallas, Kemp Engrg. Co., Inc. 
Tex Houston, Kemp Engrg. Co .. Inc. 
Wash Seattle, Carlyle Tech. Sis. 

DUNCAN Locel Distributors 
206-ME-2 -4290 

Cal Garden Gro¥e, Allied Elctrns., 12311 Industry S1. 
, 213-598-6605 

Cal Moun18in View, Terminal Hudson Electrns., 880 
Maude Ave. 415-969-9240 

Cal San Carlos, Sterling ElectroniCS, 1061 Industrial 
Rd. 415·592-2353 

Cal Sun Valley, Richey Elctrn. Inc .. 10871 La Tuna 
Canyon Rd. 2r3-875-2862 

Fla Miami, Lykes Elctrns. Corp., 1800 N.w. 23 S1. 
Fla Tampa, Lykes Elctrns Corp., 121 S. Ashley Dr. 

.. 813-229-1885 
III Chicago,~lIied Elctrns., 2400 W.'Washington 

Blvd. 312-421-2400 
III Chicago, Bodelle Co., Inc., 13803 S. School SI. 
Ind F1. Wayne, Bodelle Co., Inc., 3342 Terry La. 
Mass Watertown, Sterling ElectroniCS, 51 Spring S1. 

. 617-926-9720 
Mich DetrOit, Bodelle Co., Inc., 20441 James Couzens 

Hwy. 
Minn Minneapolis, Harry Stark Electrns. Supply, 112 

. 3rd Ave., N. 612-332-1325 
NJ Clifton, Parts Master, 411 Main Ave. 
NJ Perth Amboy, Sterling Elctrns., 774 Pfieffer Blvd. 
Ohio Akron, Akron Elctrnc. Supply, 107 S. Arlington 

S1. 
Ohio Akron, Akron Elctm. Supply, 107 S. Arlington St 

216-762-8818 
Ohio Akron, Sun Radio Co., 110 E. Market SI. 

216-HE-4-2171 
Ohio Dayton, J. A. Becker Co., 1341 E. 4th S1. 

513-224-1071 
Ohio Warren, REM Elctrns. Supply Co., 264 W. Market 

S1. 216-399-2777 
Ohio Warren, REM Elctrns. Supply Co., 264 W. Market 

S1. 
Pa Allentown, A.A. Peters, 404 Union Blvd. 
Pa Braddock, M. Leff Radio Parts Co., 223 Braddock 

Ave. 
Pa Erie, Mace Elctrn., 2631 W. 8th S1. 814-838-3544 
Tex F1. Worth, Allied Elctrns., 401 E. 8th S1. 

817-336-5401 
Tex Houston, Southwest Elctrns. Inc., 5700 Savoy La. 
T ex Irving, Southwest Elctrns. Inc., 2005 Exeter 
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DUNTON 

Wash Seattle, Radar Electric Co., 168 Westem Ave:, 
W. 20&-282-2511 

For local Source Data Call Tall-Free 800-645-9200 
(In N.Y. State Call 5.16-294-0990 Collect) 
DUNTON, M.W. CO., $50 Kinsley Ave" Providence, FI.I., 

02903, Tel: 401-331-3600; Sis. Mgr: J.J. Caner 
DURA PLASTICS N.Y .. , . INC., 49 Richmondville Ave., 

Westpon, Conn., 06880, Tel: 203-227-9588; $Is. Mgr: 
J.F. Layman 

DURANT DIGITAL INSTRS., ClitlerHammer Co., 901 S. 
12th St., Watertown, Wlse.,.53094, Tel: 414-261-4070, 
TWX: 910-260-3713; Sis. Mgr: H.L Sisson ~ .. Vol 2<'335 
Local Sales Offices & Reps. 
Ala Birmingham, J. Spader Inc. 205-879-1366 
Cal Belmont, Durant 415-592-5238 
Cal Los Angeles, Durant 213'876-4000 
Colo Denver, Vinson Assoc. 303-757-5151 
Conn Stamford, Durant 203-327-1750 
Fla Clearwater, H. Gross Inc. 813-446-6649 
/II Chicago, Durant Co. 312-237-1222 
Kans Mission, Durant 913-262-2199 
Md Baltimore. Durant Co. 301-825-6626 
Mass Wakefield, Durant 617-246-0024 
MiCh Detroit. Durant 313-535-3630 
Minn Minneapolis, Durant 612-926-0919 
Mo SI. Louis, Durant 314-423-3431 
NY Rochester, Durant Co. 716-328-5700 
NC Charlotte, Durant 704-525-3149' 
Ohio CinCinnati, Durant 513-531-5073 
Ohio Cleveland, Durant 216-464-8787 
Ore Beaverton, N.R. Schultz Co. 503-646-1345 
Pa PaOli, Durant 215-688-5055 
Tex Houston, Durant 713-528-4183 
Wash Bellevue, N. SChultz Co. 206-454-0300 
Wisc Watertown, Durant 414-261-4070 
For: Can. London, Onl., Wainbee 519-433-7881 
For: Can. Montreal, Que.; Wainbee 514-636-4870 
For: Can. Toronto, Onl., Wainbee 416-248-5621 
For: Can., Vancouver, B.C., WainBee Ltd. 

604-266-6351 
DUTREX INDS .. INC., 150 Filth Ave., New York, N.Y., 

10011, Tel: 212-989-5000; Sis. Mgr: H.H. Friedman 

DYNA-MOD POWER PRODS., Box 152, LHtle Ferry, N.J., 
07643, Tel: 201-44()''9112; Mktg. Mgr: D. Western 

Vol 10662,663 
[)YNACO, INC., 3060 Jefferson SI., Philadelphia, Pa., 

19106, Tel: 215-232-8000, TWX: 831-493; Dir. Mktg: 
F.D. Lintern 

DYNACOR, . Div. Vectrol, Inc., 1010 Westmore Ave., 
Rockville, Md .• 20850, Tel: 301-424-6900; Pres: R 
Vollmer; V.P: R. MitChell 

DYNAGE, 1331 Blue Hills Ave., Bloomfield, Conn., 
06002, Tel: 203-243-0315, TWX: 710-425-6063; SIs. Mgr: 
J.A. Pfingsten; Appllc. Eng': D. Poland; V.P: S. Oaldeaf 

Vol 10&60 
Local Sales Offices & Reps. 
Ariz Scottsdale, Meas. Conslts. 
Cal Burbank, Tech. Sources 
Cal Palo Alia,. Engrg. Assoes. 
Colo. Broomfield, Measurement Conslts. 
Conn Bloomfield, Dynage, Inc. 

602,946-7252 
213-649-6864 
415-326-7842 
303-466-1402 

Fla Melbourne, Markasell Entprs. 305-727-0081 
Ga Atlanta, Electro-Mech Sis. Engrg. Co. 

404-256-4414 
III Des Plaines, Control Sis. 312-296-5595 
Mass Norfolk, Dynage Regional Sis. Office 

617-528-4477 
Mich SI. Clair Shores. J. Thorpe 313-779-6363 
Minn SI. Paul, Countryman Assoc. 612-645-9151 
Mo SI. Charles, Cairns & Hayes Elec. Sis. Co. 

314-946-6671 
NM Albuquerque, Measurement Conslls. 

505'344-3575 
NY Melville, Astrorep. Inc. 516-423-2266 
NY Rochester, Daner-Hayes 716-467-5100 
Ohio Dayton, Midwest Mktg. 513-433-2511 
Pa PaOli, Stitzer Assoes. 215-644-5500 
Tex Dallas, Merit Co. 214-352-8040 
Va Fairfax, Tom Davis Mkts. 703-591-7390 

DYNAIR ELCTFINS. INC., 6360 Federal Blvd., San Diego. 
Calif., 92114, Tel: 714-582-9211, TWX: 910-335-2040; 
Sis. Mgr: DA Keller 

DYNALAB CORP., 7808 Gloria Ave., Van Nuya, Cal., 
91406, Tel: 213-781-3151; SIs. Mgr: M. Caston 

Vol 2<'312 
DYNAMIC CONTROLS CORP., 8 Nutmeg Rd., S. WindSOr. 

Conn., 06074, Tel: 203-289-6807, TWX: 710-425-1994; 
Sis. Engr: R. Kowalski . 

Local Sales Offices & Reps. 
Cal Los Angeles, Ledbetter Assoes. 213-454-2421 
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DYNAMIC CONTI10LS CORP~ ~ SUPPI'l DiV., 8 
Nutmeg Rd~ So, Windsor, Conn., 06074, Tel: 
203-289-6807, TWx: 710-425'1t84; Gen. Mgr: B .. MaCk; 
Engr: P. lanlnl; Sales: J. Dutton _, ...... _ ... ~; ... VoI 10661 
Local Sales Off tees & Reps. 
Cal L<>s Angeles. Ledbetter Assoc. 
Fla Clearwater, W. Wimberly 813-446-7072 
Fla Orlando, W. Wimberly 305-425-3083 
Mo SI. louis, Zak & Assocs. 314-872-3191 
NJ englewood, Andrews & Andrews Inc. 

201-569-8800 
NY Huntington, Andrews &. Andrews Inc. 

. 516-692-8686 
NY Massapequa, C.B-Hopkins Co. 516-796-0066 
NY Syracuse, Rept9Ch 316-437-2645 
Ohio Cleveland, Automated Equip. & Engrg. 

216-371-5244 
Pa Pittsburgh, Automated Equip. & Engrg. 

412-931-7616 
DYNAMIC DATA CORP., 1183 Chesapeake Ave .. , 

Columbus. Ohio, 43212, Tel: 614-488-3189; Chief Ex. 
Officer: R. Arpino 

DYNAMIC INSTR. CORP., 115 E. B!t1hpage Rd., 
Plainview, . N. Y., 11803, Tel: 516-894-6000, TWX: 
51Q..224-6482; Sales Mgr: J. Gildea 

Vol 10665; Vol 20639 
Local Sales Offices & Reps. 
Omni-Action Control Div. Reps 

Ariz Phoenix, RunYon Co. 
Ariz Scottsdale, Runyon Co. 

602,959-6060 

Cal Monrovia. Electro MeChanical Instrs: 

Conn Bloomfield, Zaslow Sis. Co. 
III Northfield,SuCh-8ohmer. Inc. 
Ind Fort. Wayne, TX SiS., Inc. 
Kans Shawnee MiSSion, M. E. Bettis Co. 
Kans Wichita, M. E. Bettis Co. 
Md Baltimore, R. P. Luce & Co. 
Mass Lowell, zaslow Sis. Co. 
Mass Northboro, Zaslow Sis. Co. 
Minn Anoka, SUCh-Bohmer, Inc. 

, Mo SI. Louis, M. E. Bettis Co. 
NJ Berkeley Hgts., R. P. Luce & Co. 
NY New Hyde Park, R.P. Luce& Co. 
NY Plainview, O.E.M. Mectronix Sis. 
NY Syracuse, Naylor Elec. Co. 
Pa Philadelphia, R. P. Luce & Co. 
Tex Dallas, E. B. Robertson, In~. 
Tex Houston, E. B. Robertson, Inc. 
For: Can., Ottawa, Onl., Orion Elctrns. 

Power Conversion Prods. Div. Reps 

213-358-1881 
203-242-7781 
312-446-6934 
219-485-0805 
913-362-0772 
316-685-1441 

617-458-8452 
617-393-8150 
612-421-0751 
314-429-2099 
201-464-6440 
516-437-4550 
516-293-1530 
315-472-9183 
215-884-8365 
214-942-2711 

785-6800 
613-746-3100 

Cal Burlingame, J. Logan & Assocs. 415-697-6100 
Cal Pasadena, Electro-Mechanical Inslrs. 

213-681-2748 
Cal Sunnyvale, (Export) IMAI Mktg. Assocs. 

COlo Arvada, Arrowhead Sis. 
Colo Sroomfield, Arrowhead Sis. Corp. 

408-245-3511 
303-423-5556 

Colo Denver, Arrowhead Sis. Corp. 303-222-6462 
Conn Bloomfield, Zaslow Sis. Co. 203-242-7781 
Fla Maitland. Hutto, Hawkins & Peregoy 

305-831-2474 
Ga Atlanta, Millar Elctrns. 404-261-6160 
III Oakbrook, Whitmore Assocs. 312-325-4727 
Minn SI. paUl, H. A. Cullen & Assoes. 612-646-7371 
NY Plainview, O.E.M. Mectronix Sis. 516-293-1530 
NY Syracuse, Naylor Elec. Co. 315-GR-2-9183 
OhiO Englewood, Ad-EI-Tek Co. 513-836-2741 
Tex Dallas, E. B. Robertson 214-942-2711 
For: Can., Downsview, Onl.. Zaslow Sis. Co. 

416-633-5068 
DYNAMIC MEASUREMENTS CORP., 6 Lowell Ave., 

WinChester, Ma., 01890, Tel: 617-729-7870;V.P. Mktg: 
K.M. Corbett; Pres: C.M. Hayward 

DYNAMICS ELCTRNC.1>RODs., INc., 12117 E. Slauson 
Ave.,Santa Fe Springs, C"~ 90670, Tel: 213-845-2493; 
AM D.E. Cantrell; Oper MgrD.E. Centre"· 

LO~I Sales Offices & Reps. 
Ariz Scottsdale, J: Smith & Assocs. 
Cal PalO Alto, Egbert Engrg. Assocs. 
Cal San Diego, L. L. Stoakes, Inc. 
Colo Boulder, J. Smith & Assocs. 

./11 Chicago, P. Lind Elctrns. 
Kans Lenexa, P. Lind Elctins. 
Md Wheaton, K - G Elctrns., Inc. 
Mass Bedford. Webb Assocs. 
Mich Detroit, S. Sterling Co. 
Minn Circle Pines, P. Lind EIctrns. 
Mo 51. Louis, S. Sterling Co. 
NM Albuquerque, J. Smith & Assocs. 
NY Great Neck, RDI R. Diamond. Inc. 
Ohio Cleveland, S. Sterling Co. 
Ohio Dayton. S. Sterling Co. 
Pe . Pittsburgh. S. Sterling Co. 
Wash Bellevue, Tapp Engrg. Sis. Corp. 

*VoI. 4-1973 

Vol 2<'310,311 

602-943-4131 
415'326-1387 
714-274-6281 
303-449-7509 
312-774-1246 
317-547-9178 
301-946-4055 
617-275-8310 
313-255-1970 
612-786-5770 
314-567-3636 
505.255-2111 
516-482-8387 
216-442-8080 
513-298-7573 
412-922-5720 
206-747-5401 

For Local· Source Data caJI Toll-Free ~eaoo 
(In N_Y. State call 51~284-0990 Collect) 
DYNAPAR CORP., 1675 Delany ,Rd., Gurnee, III:, 60031, 

Tel: 312-662-2666; Sis. Mgr! J.Apj)elgren 
Local Sales Offices & Reps. 
NJ Westfield, Oynapar Corp. 201-654-3111 
Ohio Willowick, Dynapar Corp. 216-944-961~ 

DYNASCANCORP~ 1801 W.e.UePialneAve"ChlCllgo, 
IlL, 80813, Tel: 312-327-7270; Adv. Mgr: J. Pas.lnI; Mktg. 
Mgr: M. Bond; Off. Mgr: C. Annella .. N .... Vol 1e4QO,401 
DYNASCAN Local Distributors 
Cal Goleta. Radio Prods. Sis., 350 S. Kellogg Ave 

805-964-6823 
Cal Los Angeles, Radio Prods; Sis .• 1501 S. Hili SI. 

213-748-1271 
Cal San Diego, Radio Prods. Sis., 7889 Clairemont 

Mesa Blvd. 714-292-5611 
Ind FI. Wayne, FI. Wayne Elctrns. Supply, 3808 

Maumee Ave. 219-742-4346 
Ind South Bend, Radio Distr Co Inc, 1212 High St 

219-287-2911 
Minn Duluth, Northwest Radio, 123 E. First SI. 

218-727-1565 
Minn Minneapolis, Elctrn Center Inc., 127 3rd Ave. N. 

612-338-5881 
Pa Altoona, Allegheny Elctrns, Inc, 800 Chestnut Ave 
Tenn Nashville, Electra DIstributing, 1914 W. End Ave. 

615-329-3971 
For local Source Data CaR Toll-Free 800-845-9200 
(In N.Y. State call 516-294-0990 COllect) 
DYNISCO, 20 S. West Pk., Westwood, Mass., 02090, Tel: 

617-326-8210; V.P. Mktg. Mgr: R.T. Carrara; Nail. Sis. 
Mgr: A.R. Firenze 

Local. Sales Offices & Reps. 
Cal Long Beach, E. Kirk Engrg. Co. 213;439-9559 
Cal Sunnyvale, Industrial Mktg. Assocs. 

408-245-3431 
Conn Newtown, D. Hayes Inc. 203-426-9094 
Fla Palm Beach Gardens, Beacon Elctrn. Assocs.-

Inc. 305-622-2770 
Ga Atlanta, Beacon Elctm. Assocs. Inc. 

/II 
404-351-3654 

Park Ridge, Electrical Materials & Equip. Co. 
312-696-1540 

Kans Shawnee Mission, Florence & Meyer Inc. 
913-722-5210 

Mass Newton Centre, D. Hayes Inc. 617-969-4650 
Minn MinneapOliS, Automated Controls Inc. 

Mo SI. Louis, Florence & Meyer 
NJ Englewood, Trldon Sis. Co. 
NY Rochester, D. Hayes Inc. 

612-377-7727 
314-423-7200 
201-569-8011 

Ohio CinCinnati, Schlemmer Assocs. 513-522-8340 
bhio Cleveland, Orr Assocs. 216-885-1324 
Pa Jenkintown, POC Corp. 215-887-9610 
Pa Pittsburgh, Gilson Engrg. Sis. 412-931-6114 
SC Spartanburg. Beacon Elctrn. Assoes. Inc. 

803-582-4613 
Tex Arlington, D. Dawson Co. 817-265-6426 
Utah Salt Lake City, Applied Engrg. Prods. Co. 

801-582-4942 

DYTRO CORP., 63 Tec St., Hicksville, N.Y., 11801, Tet 
516-622-2130, TWX: 71()"593-4135; Sis. Mgr: F_ Braley 

Vol 1"342 
Local Sales Offices & Reps. 
Cal No. Hollywood, Crown Elctfns. 213-877-3550 
Mass Waltham, Instr., Control & Meas. 617-891-8059 
Mich Detroit, H. Teplitz 313-537-9058 
NY Bronx, Bradley 212-Kl-9-85oo 
Ohio Cleveland, Teplitz 216-371-2044 
Ohio Dayton, H. TeplilZ 513-277-6531 
SC Columbia, J.L.H. Electrodynamics, In~. 

803~772-4856 
Tex Houston, Leeco 713-649-7727 
Tex RiChardson, Leeco 214-231-7696 

DYTRONICS CO., 4600 Eva_It Dr., Columbus. 
Ohio, 43229, Tet 614-885-3303; SIs.Mgr: P.A. Ryan 

Local Sales Offices & Reps. 
Instrument. Div. 
Cal Downey, Wieler 
Fla FI. Lauderdale, Beacon Elctrn. 
Fla Maitland, Beacon Elctrn. 
Ga Atlanta, Beacon Elctrn. 
III Des Plaines, Marsland Assoc. 
Ind Indpls., Marsland 
Minn MpIS., Marsland ' 
Mo SI. Louis, Marsland 
NJ Englewood, Central 
NV Buffalo, Angus InSlr. 
NY New York, J. Plasencia 
NY Plainview, Central 
Tex Dallas, Airep Elctrns. 

Industrial Div. 
Ala Huntsville, TeCh. Sis. 

VolleG2 

213-861-2534 
305-622-2770 
305-647-3498 
404-351-3654 
312-775-1309 
317-924-3568 
612-545-4481 
314-278-6949 
201-588-0808 
716-835-0223 

. 212-867-8084 
516-433-0808 
214-363-5291 

205-681-1750 
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Cal Costa Mesa, Robinson Tech. Assoc. 

Cal 

Colo 

714-557-1622 
San Mateo, Dayton Assocs., Inc. (Instrumentation 
only) 415-347-9419 
Wheatridge (Denver), Tech. Mktg. Assoc. 

303-423-6106 
Fla Orlando, MacKay, Smith & Assoc. (Ind'i. only) 

III Des Plaines, S. Sterling Co. 
Ind Indianapolis, Meas. Instr. Inc. 
Kans Lenexa, S. Sterling Co. 
Ky Paducak, Lynn McGuffey Co. 

305-277-1513 
312-298-8454 
317-631-0909 
913-888-2995 

La Shreveport, A.R. Johnson & Assocs. 
318-865-1511 

Mass Wellesley, Meas. Instr. Inc. 617-235-4577 
Mich Marquette, N.W.R. Elctrn. Corp. 906-226-7578 
Mich Plymouth, Meas. Instr. Inc. 313-352-2144 
Minn Minneapolis, Automated Svcs. Corp. 

612-929-1118 
Mo St. Louis, S. Sterling Co. 314-567-3636 
NM Albuquerque, Tech. Mktg. Assoc. 505-298-4321 
NC Charlotte, MacKay Smith & Assoc. (Ind'l. only) 

704-527-0240 
Ohio Columbus, Meas. Instrs. 614-488-9753 
Pa Monroeville (Pitts), Meas. Instr. 412-366-1906 
Tex Houston, Lynn McGuffy Co. 713-464-2761 
Va Arlington, Gans-Fryling, Inc. (Ind'l. & 

• Instrumentation) 703-527-3262 
Wash Seattle, J. B. Jolly, Inc. (Ind'i. & Instrumentation) 

206-938-4166 
DZUS FASTENER CO., INC., 425 Union Blvd., West Islip, 

N.Y., 11795, Tel: 516-669-0494, TWX: 96 1454; Dir. 
Mktg: G.M. Blaney; Bus. Mgr: V. Barth; Des. Engr: P. 
Schenk 

E-HRESCH. LABS., INC., Dept. A., 51511th St., Oakland, 
Cal., 94604, Tel: 415-834-3030, Ext. 353, TWX: 
910-366-7258; Sis. Mgr: D. Carney 

Local Sales Offices & Reps. 
Ala Huntsville, BCS Assocs. 
Ariz Phoenix, Hytronic Meas. 
Cal Oakland, E-H Research Labs. 
Colo Denver, Hytronic Meas., Inc. 
Conn W. Hartford, Inslr. Dynamics 
Fla Orlando, BCS Assocs. 
III Chicago, Carter Elctrns. 
Md Baltimore, E-H Research Labs. 
Md Silver Spgs., Brimberg 
Mass Wakefield, Instr. DynamiCS 
Minn Mpls., Carter Elctrns. 
Mo St,. LouiS, Carter Elctrns. 
NJ Camden, QED Elctrns. 
NJ Union, SBM Assocs. 
NM Albuquerque, Hytronic Meas. 
NY Pleasantville, SBM Assocs. 
NY Rochester, SBM Assocs. 
NC Greensboro, BCS Assocs. 
Ohio Cleveland, WKM Assocs. 
Ohio Dayton, WKM Assocs. 
Ore Portland, McLaren-Topp 
Pa Pittsburgh, WKM Assocs. 
Tex Oallas, Data Mktg. 
Tex Houston, Data Mktg. 
Wash Bellevue, McLaren-Topp 
Wisc Milwaukee, Carter Elctrns. 

205-881-6220 
602-253-6104 
415-834-3030 
303-388-4081 
203-233-5503 
305-843-1510 
312-585-5485 
301-532-7400 

617-245-5100 
612-544-9393 
314-731-2237 

201-687-8737 
505-268-3941 
914-769-1811 
716-381-8330 
919-273-1918 
216-267-0445 
513-434-7500 
503-297-2248 
412-892-2953 
214-358-4843 
713-686-9627 
206-746-5750 

E & M LABORATORIES, INC., 5388 Sterling Ctr. Dr., 
Westlake Village, Cal., 91361, Tel: 213-889-1470, 
TWX: 910-494-1953; Sis. Mgr: M.K. Elliott; Export Sis. 
Mgr: C.C. Carnegie 

Local Sales Offices & Reps. 
Ala Huntsville, Southeastern Compo Sis. 

813-531-8324 
Ariz Tempe, Jarko Assocs. 602-966-3020 
Cal Menlo Park, Straube Assoc. 415-323-2476 
Cal Westlake Village, 3 DBM, Inc. 213-889-2300 
Colo Wheatridge, TMA, Inc. 303-423-8106 
Fla Orlando, Southeastern Compo Sis. 813-531-8324 
III Park Ridge, RF Specialists 312-698-2044 
Ind Indianapolis, R.F. Specialists 317-183-7630 
NJ Englewood, Central Assocs., Inc. 201-568-0808 
NJ Pennsauken, Megargel/Himmelstein Assoc. 

215-629-1072 
NJ Pennsauken, Megargel/Himmelstein Assoc. 

609-662-3081 
NM Albuquerque, TMA, Inc. 505-298-4321 
NY No. Syracuse, Naco Elctrns. 315-699-2651 
NY Plainview, Central Assocs., Inc. 516-433-0808 
NY Rochester, NACO Elctrns. 716-223-4490 
NY Utica, Naco Elctrns. Corp. 315-732-1801 
Okla Oklahoma City, Airep Elctrns. EN-1795 
Tex Dallas, Airep Elctrns. 214-363-5291 
Tex Houston, Airep Electronics EN-1795 
Wash Seattle, Datacom Assoc. 206-329-2989 
For: Can., Quebec, Microwave Tech. 514-334-9140 

E-SYSTEMS INC., Garland Div .. Box 6118, Dallas, Tex .. 
75222, Tel: 214-BR-6-7111, TWX: 21.4-276-8576; A.M: 
D. Dirks 

E·SYSTEMS, INC., MEMCOR DIV., Comps, Oper., 1320 
Flaxmlll Rd., Huntington, Ind., 46750, Tel: 219-356-4300, 
TWX: 810-333-1530; Dlr. Mktg: J. Baskett; Regional Mgr: 
R. Vanderapool; Mgr.-Cust Svc: R. Bollman 

Vol 3-1146,1226 
Local Sales Offices & Reps. 
Ala Huntsville, Murphy & Cota 205-539-8476 
Cal San Carlos, D. Ross 415-591-4411 
Colo Denver, Gossard 303-985-0602 
Fla Boca Raton, Southeastern Compo Sis." Inc. 

305-391-9067 
Fla Clearwaler, Southeastern Compo SiS., Inc. 

813-531-8324 
Ga Atlanta, Murphy & Cota 404-875-2525 
Ind Lafontaine, Kirsch Sis. Co. 317-981-2801 
Iowa Marion, Thomas-Modrcin 319-377-6261 
Kans Shawnee Mission, Thomas-Modrcin 913-432-2131 
Md Baltimore, D. H. Brothers Co., Inc. 301-823-5063 
Md Baltimore, D. H. Brothers Co., Inc. 301-764-7189 
Md Baltimore, D. H. Brothers Co .. Inc. 301-486-6127 
Mass Randolph, O. H. Marks 617-963-8464 
Mich SI. Clair Shores, J. Thorpe 313-779-6363 
Minn SI. Paul, H. Cullen 612-646·7371 
Mo Hazelwood, Thomas-Modrcln 314-838-6446 
NJ Cinnaminson, G. M. Conneen Co. 609-829-9325 
NJ Union, H. Strand 201-687-8484 
NC Burlington, Murphy & Cota 919·584-1577 
NC Winston-Salem, Murphy & Cota 919·723-1001 
Ohio Cleveland, Glover 216-842-4520 
Pa Newton Sq., G. M. Conneen Co. 215-353·2241 
Tex Dallas, Southwest Elctrn. Inds. 214-233-9816 
Tex Houston, Southwest Elctrn. Inds. 713-621-3760 

E-SYSTEMS, Local Distributors 
Pa Erie, Mace Elctrn., 2631 W. 8th SI. 814-838-3544 
Pa Philadelphia, Simco Inc., 3907-11 N. Broad SI. 

215-BA-9' 1880 
E-T-A PRODS. CO. AMERICA, 6284 N. Cicero Ave., 

Chicago, III., 60646, Tel: 312-545-1553; Sis. Mgr: G. 
Conrad 

E-TRONICS, 16774 Schoenborn, Sepulveda, Cal., 91343, 
Tel: 213-787-5581; Sis. Mgr: F. Black 

Local Sales Offices & Reps. 
Cal Van Nuys, E.E. Enterprises 213-787-5360 
Conn West Haven, Techmar 203-934-0261 
III Hoffman Estates, Lectron Controls Co. 

Mass Newton, T echmar 
Minn Minneapolis, Volco 
NJ Harrington Pk., Metro Tech. 
NY Jericho, Metro Sis. Co. 
NY Utica, B.D. Hummel Co. 
Ohio Cleveland, Automated Equip. 
Pa Pittsburgh, Automated Equip. 
Tex Dallas, Bovco Sis. Assoc. 
Tex Dallas, Bovco Sis. Assoc. 
Va Fairfax, Schibley Assocs. 

312-894-6688 
617-444-8130 
612-336-6631 
201-768-8495 
516-935-3330 
315-736-7821 
216-462-2855 
412-931-7616 
214-247-1749 
214-247-6700 
703-591-3008 

E-Z HOOK, TEST PRODS., Dlv. of Tektest, lru::., Box 
1405, Arcadia, Cal., 91006, Tel: 213-285-8154, TWX: 
910-582-1614; SIs. Mgr: C. Haskin .......... Vol a-687-678 
Local Sales Offices & Reps. 
For: Can., Downsview, Onl., L. Finkler 416-630-9103 

E-Z Local Distributors 
Ariz Tucson, Inland Elctrn Supply Co., Inc, Box 4010, 

715 E. Broadway 
Cal Goleta, Radio PrOds. SiS., 350 S. Kellogg Ave 

805-964-6823 
Cal' Los Angeles, Radio Prods. Sis., 1501 S. Hill SI. 

213-748-1271 
Cal San Diego, Radio Prods. SiS., 7889 Clairemont 

Mesa Blvd. 714-292-5611 
Minn Duluth, Northwest Radio, 123 E. First SI. 

218-727-1565 
NY New York, Midway Indl Elec., 38 E. 29th St. 

212-889-0370 
Va Norfolk, Priest Elctrn., 6431 Tidewater Dr. 

703-855-2021 
EAGLE SIGNAL, Sys. Div. Gulf & Western Inds., 736 

Federal St., Davenport, Iowa, 52803, Tel: 
319-326-8111; Sis. Mgr: J.A. Carlin 

Local Sales Offices & Reps. 
Ala Birmingham, McConnell Sis. & Engrg. Corp. 

205-871-3501 
Ariz Phoenix, Bews & Wallace Co., Inc. 602-275-4496 
Cal Burlingame, Campbell & George Co. 

415-697-2965 
Cal Los Angeles, Hundley Co., Inc. 213-240-3600 
Colo Denver, C. W. Silver Inc. 303-399-7440 
Fla Jacksonville, Ward Engrg. Co., Inc. 904-388-7656 
Ga Atlanta, B. Fancher & Assocs. 404-448-7078 
Idaho Twin Falls, C.W. Silver Inc. 208-733-0460 
III Chicago, Kelburn Engrg. Co. 312-775-8383 
III MOline, J. Otis & Assocs. Inc. 309-762-931.1 
Ind Indianapolis, Kelburn Engrg. Co. 317-846-5574 
La New Orleans, Thompson Equip. Co. 

Md Baltimore, H. M. Wood & Co. 
Mass Norwood, Gibson Engrg. Co. 
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504-833-6381 
301-276-1505 
617-769-3600 

Mich 
Mich 

Minn 
Mo 
Mo 
NJ 
NY 
NC 
Ohio 

Ohio 
Okla 
Ore 
Pa 
Pa 
Tex 

ECCCO 

Detroit, R. D. Ernest Assocs. Inc. 313-861-7311 
Grand Rapids, Mackinaw Engrg. Co. 

Minneapolis, Hallock Co., Inc. 
Kansas City, Conrow Co. 
St. Louis, R. Greene Co. 
Hackensack, C. H. Ribble Co. 
Buffalo, Munhall Co. 

616-453-6361 
612-920-6100 
816-531-6065 
314-644-2666 
201-342-2602 
716-856-1212 
704-376-1753 Charlotte, B. Fancher & Assocs. 

Cleveland, J. L. Finnicum & Assocs. 
216-226-7076 

Dayton, Thal-Mor Assocs., Inc. 513-298-9939 
Tulsa, C. B. Anderson Elec. Co. 918-836-4661 
Portland, 'Branom Instr. Co. 503-285-9861 
Havertown, W. F. Keegan & Co. 215-528-6640 
Monroeville, H. A. Deevers & Co. 412-372-7900 
Missouri City (Houston), L. Elliott Co. 

Utah Salt Lake City, C. W. Silver Inc. 
Wash Seattle, Branom Instr. Co. 

713-499-1571 
801-355-5377 
206-762-6050 
304-342-0131 
414-786-5630 

WVa Charleston, Skaff Engrg. Co. 
Wisc New Berlin, Kelburn Engrg. Co. 

EAGLE Local Distributors 
Ohio Warren, REM Elctrns. Supply Co., 264 W. Market 

St. 216-399-2777 
EASTCRAFT SECURITY SYSTEMS CORP., Box 876, 

Melbourne, Fla .. 32901, Tel: 305-724-0500; Sis. Mgr: 
N.P. Dodd 

EASTERN AIR DEVICES, INC., 385 Central Ave., Dover, 
N.H., 03820, Tel: 603-742-3330, TWX: 510-287-4454; SIs. 
Coord: L Lane ............................................ Vol M4O,641 
Local Sales Offices & Reps. 
Cal L.A., Winters & Co. 213-879-9045 
Cal Los Altos, Servo-Data 415-964-1325 
III Chicago, Gassner & Clark Co. 312-764·6121 
Ind Indianapolis, D. M. Brase & Assoc. 317-926-2439 
Md Baltimore, Compo SiS., Inc. 301-484-3647 
Mass Millis, Selmark Assocs. 617-376-2914 
Mich DetrOit, A. Blumenberg Assocs. 313-557-1934 
Minn SI. Paul, Ragon 612-488-0201 
NY No. Syracuse, L. D. Allen, Inc. 315-458-7470 
NY NY, Haber-Ramp 212-799-4040 
NY Rochester, H. Johnson 716-482-300 
Ohio Dayton, Midwest Mktg. Assoc. 513-433-2511 
Pa Newtown Sq., Hagy Assocs. 215-459-0504 
Pa Pittsburgh, H. Johnson 412-923-2877 
Tex Dallas, Blair Engrg. 214-FL-2-2556 

EASTERN DELTA CORP., 29-09 S. Broadway, Fair Lawn, 
N.J., 07410, Tel: 201-797-4200; Sis. Mgr: F. Steele 

Local Sales Offices & Reps. 
Conn Thomaston, Nelson & Schoonmaker 

203-283-5959 
Fla Merritt Island, J. Evans 205-632-8679 
III Chicago, Balhorn & Welch 312-889-5011 
NJ Fair Lawn, Eastern Delta Corp. 201-797-4200 
Exp: N.Y., Lindenhurst, Delmar Elctrns. 516-884-7100 

EASTERN INDUSTRIES, LFE Corp., 100 Skiff St., 
Hamden, Conn., 06514, Tel: 203-248-3841 

EASTMAN CHEM. PRODS., Sub. Eastman Kodak Co., 
Kingsport, Tenn., 37662, Tel: 800-251-0351, TWX: 
810-574-5174 

EATON CORP., Engired. Fasteners Div., Box 6688, 
Cleveland, Ohio, 44101, Tel: 216-523·5363, TWX: 
810-421-8678; Mktg. Mgr: V.E. Allen; Regional Mktg. 
Mgr: R.H. Hansen; Regional Mktg. Mgr: M.O. Hooton 

ECC CORP., Box 689, Euless, Tex., 76039, Tel: 
817-267-2601, TWX: 910 890 5706 ........ Vol ~50a-511· 
Local Sales Offices & Reps. 
Ala Huntsville, Interep Asso., Inc. 205-881-3617 
Ariz Scottsdale, Fred Board Asso. 602-949-9561 
Cal Los Angeles, Black & Strong Inc. 213-870-9191 
Cal Palo Alto, O'Donnell Asso. North, Inc. 

415-327-9260 
Cal San Diego, Black & Strong Inc. 714-278-2150 
Col6 Arvada, Arrowhead Sales 303-222-5645 
Fla Orlando, Perrott Asso., Inc. 305-275-1132 
III Elk Grove Village, The John G. Twist Co. 

312-593-0200 
Ind Fort Wayne, Robt O. Whitesell & Asso. Inc. 

219-432-5591 
Ind IndianapoliS, Robt. O. Whitesell & Asso. Inc. 

317-359-9283 
Ind Kokomo, Robt. O. Whitesell & Asso. Inc. 

317-453-6868 
Iowa Cedar Rapids, The John G. TwiSt Co. 

319-365-1401 
Ky Louisville, Robl. O. WMesell & Asso. Inc. 

002-893-7303 
Mass Lexington, KCA Components, Inc. 6174361-9024 
Mich Grand Rapids, Rob!, O. Wh~esell & Asso. Inc. 

616-451-8901 
Mich Southfield, Robt. O. Whitesell & Asso. Inc. 

313-358-2020 
Mich St. Joseph, Robt. O. Whttesell & Asso. Inc. 

616-983-7337 
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ECMMO 

Minn Minneapolis, Electric Component Sales 
612-933-2594 

Mo Raytown, Centech Sales 816-356-8100 
Mo SI. LOuis, Centech Sales 816-356-8100 
NY Binghamton, EICom Sales, tnc. 607-723-9270 
NY Great Neck, L.I., Cooper Simon & CO., Inc. 

516-487-1142 
NY ROChester, Elcom Sales, Inc. 716-385-1400 
NY Whitesboro, Elcom Sales, 100. 315-732-8445 
NC Charlotte, Robt. W. Chapman & Co. 

704-525-2421 
NC Raleigh, Rob!. W. Chapman & Co. 919-782-2624 
Ohio Cincinnati, Robl. O. Whitesell & Asso. Inc. 

513-521-2290 
Ohio Columbus, Robl. O. Whitesell & Asso. Inc. 

614-888-9396 
Ohio Dayton, RObt. O. Whitesell & Asso. Inc. 

513-298-9546 
Ohio Lakewood, Robl. O. Whitesell & Asso. Inc. 

216-229-7525 
Ore Portiand, K&M Produol$ Co. 503-236-7263 
Pa Bala Cynwyd, Martin Friedman Asso. 

215-839-3450 
Pa Pittsburgh, Robl. O. Whitesell & AsSo.lnc. 

412-242-0100 
SC Greenville, Robl. W. Chapman & Co. 

803-233-0053 
Tenn Bristol, Rob!. O. Whitesell & Asso. Inc. 

615-968-4195 
Tex Garland, Gordon V. Peck Co. 214-341-8311 
Utah Salt Lake City, Arrowhead Sales 801-487-3444 
Wash Bellevue, Vantege Corp. 206-455-3460 
Wlsc Oak Creek, Erdman Sales Co. 414-761-2120 
WiSc Waukesha, The John G. Twist Co. 414-786-6330 
For: Can., Downsview, Onl., Cantronics Ltd. 

416-636-8311 
For: Can., Montreal, Que., Cantronics Ltd. 

514-733-0749 
ECC Local Distributors 
Cal Garden Grove, Allied Elctrns., 12311 Industry SI. 

213-598-6605 
Fla Hollywood, Schwebe, Elctms. 305-927-0511 
Ga Atlanta, Schweber EIClms. 404-449-9170 
III Chicago, Allied Elctrns., 2400 W. Washington 

Blvd. • 312-421-2400 
III Chicago, Schwaber Elctrns. 312-593-2740 
Mil Rockville, Schwaber EIClms. 301-881-2970 
Mass Waltham, Schwaber Elctrns. 617-890-8484 
Mich Detroit, Schwaber EIClms. 313-583-9242 
NJ Somerset, SchwE)ber EIClms. 201-469-6008 
NY Rochester, Schwaber EIClrns. 716-328-4180 
NY Rochester, Simeona EIClrncs. Corp., 275 MI. 

Read Blvd. 716-328-3230 
NY Westbury, Schweber EIClms .. Jericho Tpke 

516-334-7474 
NC Raleigh, Schwaber EIClrns. 919-832-8881 
Ohio Beachwood, Schweber Elctms. 216-464-2970 
Tex F!. Worth, Allied Elctms., 401 E. 8th SI. 

817-336-5401 
For Local Source Data Cell Toll-Free 81JO-645.9200 
(In N, Y. State Call 516-294-0990 Collect) 
ECM MOTOR CO., Box 66358-AMF O'Hare, Chicago, III., 

60666, Tel: 312-894-4000; V.P: L.D. Falk; Sis. Mgr: C. 
Kaufman 

ECONOMY FUSE DIV., Federal Pacific Elec. Co., 2070 
Maple SI., Des Plaines, III., 80016, Tel: 312-299-2211; 
Sis. Mgr: RA Pasco 

ECTRON CORP., 8133 Engineer Rd" San Diego, CaI~ 
92111, Tel: 714-276-0600, TWX: 910-335-1259; SIa. Mgr: 
J,W. JaQuay ........................ _ ............. __ ........... Vol zea13 
Local Sales Offices & Reps. 
Ala Huntsville, Ineotech, Inc. 205-837-6061 
Cal Los Angeles, Sci. Devices 213-641-4800 
Cal Mtn. View, Sci. Devices 415-964-4230 
Cal San Diego, Scientific Devices 714-279-8642 
Colo Littleton, Aztec Enter. 303-795-0250 
Fla Orlando,Datarep 305-855-8945 
Fla Pompano Beach, Daljlrep 305-781 -9279 
Fia SI. Petersburg, Oatarep 813-345-8503 
III . Chicago, S.E.A. Inc. 312-282-6694 
Ind Carmel, S.E.A. Inc. 317-846-2593 
Kans ShaV(nee Mission, E.I.R. Co. 913-362-0919 
Mass Burlington, Tekdata 617-273-0198 

'Mlch Royal Oak, SatUtlo 313-549-3910 
Minn Minneapolis, S.E.A. 'Inc. 612-425-4455 
Mo Hazelwood, E.I.R. Co. 312-831-0597 
NJ Bcrdentown, Dyna Rep Co. 609-296-6100 
NM Albuquerque, Aztec Entprs. 505-255-2440 
NC Winston-Salem, Radco Co. 91 g.!722-9671 
Ohio Cleveland, Instrumentation Sys. Inc. 

Ohio 
Okla 
Tex 
Tel< 
Tex 
Va 

Dayton, Instrumentation Sys. Inc. ' 
Norman, Data Mktg. Assocs. 
Danas, Data Mktg. Assocs. 
Houston, Data Mktg. Assocs. 
San Antonio, Data Mktg. Assocs. 
Springfield, Dyna Rep. 
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216-486-0782 
513-294-2836 
405-364-8320 
214-358-4843 
713-686-9627 
512-828-0931 
703-321-8630 

MANUFACTURERS II SALES OFFICES DIRECTORY 

Wash Seattte, A.S. Drake Assocs. 206-763-2755 
Wise' Waukesha, S.E.A. Inc. 414-547-6637 
For: Can., Scarborough, Ont., J. DeGroot 

416-264-2991 
EDAL INDS., INC., 4 Short Beech Rd., E. Haven, Conn., 

06512, Tel: 203-467-2591; Sis. Mgr: D. Vagmini 
Local Sales Offices & Raps. 
Ala Huntsville, Component Sis. 205-883-7794 
Conn Madison, A&M 203-245-1031 
Fia Terra Ceia, Component 813-722-6376 
III Chicago, Brock & Cushman 312-622-4110 
Kans Mission, Maurey & Bettis 913-362-0772 
Md Pikesville, Wetlerhahn Sis. 301-484-6376 
Mass Needham, A&M Sis. 617-444-8170 
Minn Minneapolis, Furber Sis. 612-861-1518 
Mo 81. LOUis, Maurey Bettis 314-429-2099 
NJ Nutley, I. Brill 201-667-0653 
NY Glen Cove, S. Glassman 516-676-1039 
NY Rochester, H.C. Johnson 716-482-3000 
NC Raleigh, Component 919·832-1897 
Ohio Cleveland, Brauer 216-943-0601 
Ohio Vandalia, Brauer & Assoc. 513-896-1224 
Pa Radnor, Cordray Sis. 215-878-3737 
RI Needham, A & M 617-444-8170 
Tex Dallas, Mega 214-369-6845 

E.D.I. INC., Box 66, Cairo, III., 62914, Tel: 618-734-1694; 
Mgr: E. Badran . 

--- Advertisement --

B.D.I. Inc manufactures prototype 
printed circuits for commercial & in
dustrial applications, offering same 
day service on small orders. A special 
order forll\, available upon request, has 
been prepared with a simplified for-

, mula for determining .prices without 
requesting quotes. Ask us for quota
tion on photo Silk Screens. 

EDISON ELCTRNS. DIY., McGraw-Edison (Daven/Meas. 
Prods.), Dept. EEM 71, ManChester, N.H., 03103, Tel: 
603-669-0940, TWX: 710-220-1147; Sis. Adm. Spec. 
Prod: D. Richards; Sis. Adm. Tele Mobile Instruments: 
F. Krauss 

EDISON, INSTR. DlV., McGraw Edison Co., 2 Babcock PI., 
W. Orange, N.J., 07051, Tel: 201-736-1000, TWX: 
710-994-5810; Sis. Mgr: R.R. Schramm 

EDMUND SCIENTIFIC CO., 555 Ellscorp Bldg., Barrington, 
N.J., 08007, Tel: 609-547-3488; Pres: N.W. Edmund 

EDO WESTERN CORP., 2645 S. 2nd W., Salt Lake City, 
Utah, 84115, Tel: 801-486-7481; Adv. Mgr: D. Davis 

EDSYN, INC., 15954 Arminta St., Van Nuys, Cal., 91406, 
Tel: 213-989-2324 Ext. 33; Sis. Mgr: Y. Shigemura; 
Asst. ·Sls. Mgt: K. Kelly 

EDSYN, Local Distributors 
Ariz Tucson, Inland Elctm SuPPly Co., Inc, Box 4010, 

715 E. Broadway 
Minn Duluth, Northwest Radio, 123 E. First SI. 

218-727-1565 
Nab Omaha, Radio Equipment Co., Box 3843, 625 N. 

18th SI. 402-341-7700 
NY New York, Midway Ind'i. Elec., 38 E. 29th SI. 

212-889-0370 
Teno Nashville, Electra Distributing, 1914 W. End Ave. 

615-329-3971 
EDWARDS HIGH VACUUM, 3279 Grand Is. Blvd., Grand 

Isfand, N.Y., 14072, Tel: 716-773-7552; Sis. Off. Mgr: 
H.F. Stry 

Local Sales Offices & Reps. 
Cal EI Segundo, Edwards High Vacuum, Inc. 

213-322-7699 
Colo Denver, Continental Divide Prod. 303-443-8320 
Ga Atlanta, Physimetrics, Inc. 404-261-8720 
III Oak Lawn, Edwards High Vacuum, Inc. 

" 312-423-0443 
Mass South Weymouth, Edwards High Vacuum, Inc. 

617-337-8931 
Mlch Dearborn, Anger Assocs., Inc. 313-584-9853 
NJ Sussex, Edwards High Vacuum, Inc. 

201-835-3925 
NM Albuquerque, Southwestern Engr'g. & Equip. Co. 

505-265-6715 
NY Grand Island, Edwards High Vacuum, Inc. 

116-773-7552 
Tex Dallas, Southwestern Engr'g. & EQUip. Co. 

214-826-6661 
EG & G,INC., 35 Congress St., Salem, Mass., 01970, Tel: 

611-745-3200, TWX: 110-347-6741; Sis. Mgr: S. 
Rubinovitz 

EG & G Local Distributors 
NJ Paterson, United-Page, Inc, 481 Getty Ave 

201-279-7500 
EG&G, INC., Bedford Div., Crosby Or., Bedford. Mass., 

01730, Tel: 617-271-5129, TWX: 710-348-0412; 
Graphics Mktg. C.G. Beaudette 

E.t. DUPONT DENEMOURS & CO., 1007 Market St., 
Wilmington, Del., 19898, Tel: 302-PR-4-2421; Prod. 
Info. Exped: A.M. Glaping 

·VoI.4-01973 

EJ. DUPONT Local Distributors 
Va Norfolk. Priest Elctm., 6431 Tidewater Dr. 

703-855-2021 
EIMAC, Div. Varian Assocs., 301 Industrial Way, San 

Carlos, Calif., 94070, Tel: 415-592-1221, TWX: 
910-376-4893; Mktg. Mgr: J.R. Quinn; Prod. Mgr: G. 
Badger 

Local Sales Offices & Reps. 
Ariz Scottsdale, Varian Assocs., Eimac Dlv. 

602-947-5461 
Cal Los Altos, Varian Assocs., Eimac Div. 

415-968-7630 
Cal Santa Monica, Varian Assocs., Eimac Div. 

213-828-5588 
Fla Clearwater, Varian Assocs., Eimac Div. 

813-446-8513 
Fla Lighthcuse Point, Varian Assocs., Eimac Div. 

305-943-9495 
Ga Atlanta, Varian Assocs., Eimac Div. 404-252-0045 
III Park Ridge, Varian Assocs., Eimac Div. 

312-825-6686 
Md Cheverly, Varian Assocs .. Eimac Div. 

301-773-7010 
Mass Waltham, Varian Assocs., ",imac Div. 

617-890-4560 
NJ Cherry Hill, Varian Assocs., Eimac Div. 

609-428-8800 
NJ Springfield, Varian Assocs., Elmac Dlv. 

201-316-6600 
NM Albuquerque, Varian Assocs., Eimac Div. 

505-345-3827 
NY Syracuse, Varian Assocs., Eimac Div. 

315-437-2568 
Ohio Dayton, Varian Assocs .. Eimac Div. 513-296-7318 
Tex Richardson, Varian Assocs., Eimac Div. 

214-235-2385 
EIMAC Local Distributors 
Ala Birmingham, J.W. Clary Co .. 1713 Second Ave. 

S. 205-322-2488 
Cal Los Angeles, Radio Prods. SiS., 1501 S. Hill St. 

213-148-1271 
Cal MI. View, Abecus EIClrns. Co., Inc., 1065 Terra 

Bella Ave. 415-961-1500 
Cal MI. View, Elmsr Elctm., 2288 Charleston Rd. 

415-961-3611 
Cal San Diego, Western Radio, 1415 India St. 

714-235-8571 
LII Baton Rouge, Ralph's, Inc., 1732 Plank Rd. 

504-344-3761 
La Shreveport, Interstate Elec. Co., 1419 Culpepper, 

Box 1094 318-423-6131 
Mich Muskegon, Westem Elctrn Supply, 1781 5th St 

616-722-1628 
Minn Duluth, Northwest Radio, 123 E. First SI. 

218-727-1565 
Mlnn MinneapoliS, Elctrn Cenler Inc., 127 3rd Ave. N. 

612-338-5881 
Mo SI. Louis, Van Sickle Radio Elctms, Inc, 1915 

Washington Ave 314-MA-I-5ooo 
Neb Omaha, Radio Equipment Co., Box 3843, 625 N. 

18th 51. 402-341-7100 
NJ Springfield, Federated Elctms. Div. Federated 

Purchaser, Inc., 155 Rte. 22 201-376-8900 
NY Lynbrook, Peerless RadiO, 19 WilbUr SI. 

516-593-2121 
NY New York, Midway Ind'i. Elec., 38 E. 2911) SI. 

212-889-0370 
Ohio Akron, Sun Radio Co., 110 E. Market SI. 

216-HE-4-2171 
Ohio Cincinnati, United Radio Co., Summit & Reinhold 

Dr. . 800-582-1080 
Pa Reading, Barbey Elctrn .. 333 N. 4th 51. 
Utah Salt Lake City, Standard Supply Co., 225 E. 6th 

So. 801-355-2971 
Va Norfolk, Priest EIClrn., 6431 TIdewater Dr. 

703-855-2021 
Wash Seattle, AlmaC/Stroum Elctms, 5611 Sixth Ave 

S. 206-763-2300 
Wosc Madison, Satterfield EIClm., 1900 S.Park St. 

608-257-4801 
EIP, INC., 3130 Alfred Ave., Santa Clara, Cal., 95050, Tel: 

406-244-1975, TWX: 910-338-0155; Pres: JA Nelson; 
Mkt. Mgr: A.M. Schiavo; Sis. COord: R.W. Mangold 

Local Sales Offices & Reps. 
Ala Huntsville, Gentry Assoes., Inc. 205-534-9771 
Ariz Phoenix, Hytronlc Measurements, Inc. 

602-253-6104 
Cal Lawndale, Ward/Davis Assocs. 213-542-1740 
Cal Santa Clara, Ward/Davis Assocs. 406-246-9202 
Colo Denver, Hytronlc Measurements, Inc. 

303·770-4400 
Conn Hamden, P. Jenks Assocs. 203-281-0610 
Fla Orlando, Gentry Assocs. 305-894-4401 
III Chicago, Plvan Engrg. Co. 312-539-4838 
Ind Indianapolis, Pi.an Engrg.Co. 311-253-1681 
Kans (Kansas City) Shawnee Mission, EIR Co. 

913-362-0919 



MANUFACTURERS & SALES OFFICES DIRECTORY 

Md Wheaton, Sonco Inc. 301-942-9420 
Mass Wakefield, P. Jenks Assocs., Inc. 617-246-1590 
Mich Farmington, Carter, McCormic & Pierce, Inc. 

313-477-7700 
Minn Minneapolis, Pivan Engrg. Co. 612-537-4501 
Mo (SI. Louis) Hazelwood, EIR Co. 314-837-0597 
NJ Fort Lee, Technical Mktg. Assoc. 201-224-6911 
NM Albuquerque, Hytronic Measurements, Inc. 

505-268-3941 
NY East Syracuse, Ossmann Instrs. Inc. 

315-437-6666 
NY Rochester, Ossmann Instrs. Inc. 716-328-2230 
NC Burlington, Gentry Assocs. Inc. 919-227-2581 
Ohio Cleveland, Carter McCormic & Peirce Inc. 

216-333-5650 
Ohio Dayton, Carter McCormic & Peirce Inc. 

513-278-5873 
Pa King of Prussia, Carter McCormic & Peirce Inc. 

215-242-8460 
Pa Pittsburg, Carter McCormic & Peirce Inc. 

412-824-3760 
Tex Dallas, Data Mktg. Assocs. Inc. 214-358-4643 
Tex Houston, Data Mktg. Assocs. Inc. 713-686-9627 
Utah Salt Lake City, Hytronic Measurements 

801-466-4924 
Wash Seattle, Rush Drake Assocs. Inc. 206-763-2755 
Wisc Brookfield, Pivan Engrg. Co. 414-786-1948 

EL INSTRUMENTS, 61 First St., Derby, Conn., 06418, 
Tel: 203-735-8774; Pres: ·M. Gallant; V.P: R. Vulliequez 

Vol ~324 
Local Sales Offices & Reps. 
Cal Harbor City, Edwards Assocs. 213-530-4940 
Cal San Mateo, J. E. Lape Co. 415-345-3021 
Conn West Haven, ElectroniC Mktg. Co. 203-934-0261 
Fla Casselberry, Mekco Assocs. 305·831-3355 
Haw Kailu, Corris Assocs. 808-261-4756 
'" Des Plaines, Martec Assocs. 312-296-3331 
Minn Minneapolis, D. Borrett Co. 612·929-0028 
Mo Florissant, Midwest Mktg. Co. 314·831-0342 
NJ Perth Amboy, Shortess-Rawson & Assocs. 

201-442-8000 
NY Baldwinsville, Scibetta Representatives 

315-622-3993 
Ohio Dayton, Rixan Assocs. 513-222-0011 
Pa Valley Forge, J. E. Cuesta & Co. 215-265·5800 
Tex Dallas, Texport Elctrn. Sis. Co. 214-358-3521 
Va Annandale. Nine Assocs. 703-256-9105 
For: Can., Edmonton, Alb., Cardinal Ind'l. Elctrns. Ltd. 

403-455·4122 
For: Can., Vancouver, B.C., RAE Ind'l. Elctrns. Ltd. 

604·687-2621 
For: Can., Winnipeg, Man., J. Fortin Co. 204-284-5813 

For Local Source Data Call TOil-Free 80~5-9200 
(In N.Y. State Call 516-294-0990 Collect) 
EL-RAD MFG. CO., 4300 N. California, Chicago, III., 60618, 

Tel: 312-478-7300; Sis. Mgr: J.T. Clark 

ELASCO-DIV. BUCHBINDER CORP., 5 Northwood Rd., 
Bloomfield, Conn., 06002, Tel: 203-242-0708; Sis. Mgr: 
H. Corson .................................................... Vol 10666,667 
Local Sales Offices & Reps. 
Ariz Phoenix, Advanced Techniques 602-959-0702 
Cal Los Angeles, Advanced Techniques 

213-351-9160 
Cal San Diego, Advanced Techniques 714-448-8986 
Cal San FranciSCO, Advanced Techniques 

415-322-9584 
Conn Bloomfield 203-242-0708 
Mass Burlington, Burlington Sis. Co. 617-272-7655 
Mich Plymouth, Romarc 313-455-0300 
NJ Ft. Lee, K.E. Hughes Co. 201-944-1600 
Ohio Cleveland, Geotronix 216-238-8520 
Pa King of Prussia, Rivco 215-265-5211 

ELASTIC STOP NUT DIV., Amerace Esna Corp., 2330 
Vauxhall Rd .. Union, N.J., 07083, Tel: 201-686'6000, 
TWX: 710-985-4677; Sis. Mgr: W.H. Riley 

Local Sales Offices & Reps. 
Cal San Francisco 
Cal Van Nuys 
Ga Marietta 
III Chicago 
Ind Indianapolis 
Mass Boston 
Mich Southfield 
Minn Minneapolis 
Mo Kansas City 
Mo St. Louis 
NJ Union 
NY Rochester 
Ohio Cincinnati 
Ohio Dayton 
Ohio Strongsville 
Pa Ardmore 
Tex Dallas 
Wisc Milwaukee 
For: Can., Dorval, Quebec, Esna Ltd. 
For: Can., Markham, OntariO 

415-323-6709 
213-873-7420 
404-427-5744 
312-777-2929 
317-253-6526 
617-545-3424 
813-646-6700 
612-922-1686 
816-333-8394 
314-968-1336 
201-686-6000 
716-473-5088 
513-825-8135 
513-298-2346 
216-238-3351 
215-642-8667 
214-231-2391 
414-786-4456 
514-631-9013 
416-499-1221 

ELCO, Maryland Rd. & Computer Ave., Willow Grove, Pa., 
19090, Tel: 215-659-7000, TWX: 510-665-5573; AIM: 
L.D. Roberts 

Local Sal.es Offices & Reps. 
Ala Huntsville, EMA 205-859-1016 
Ariz Phoenix, Ralph Stitzer Co. 
Cal EI Segundo, Elco Pacific 213-675-3311 
Cal Oakland, Moulthrop Sis. 415-261-7676 
Colo Denver, Camel Elctrns. 303-757-6191 
Fla Casselberry 305-831-5100 
Fla Clearwater, Dyne-A-Mark Corp. 813-446-3229 
Fla Fern Park, Dyne-A-Mark Corp. 305-831-5100 
Fla Pompano Beach, Dyne-A-Mark Corp. 

305-942-4041 
III Chicago, Carlson Elctrn. Sis. Co. 312-774-4812 
Ind Ft. Wayne, Baehr, Greenleaf & Assocs. 

219-483-6864 
Md Rockville, Marktron Inc. 301-762-6210 
Md Towson, Marktron Inc. 301-825-8222 
Mass Burlington, Datcom, Inc. 617-273-2990 
Mich Farmington, Sheridan Assocs. 313-477-3800 
Minn St. Paul, Cahill 612-739-8445 
Mo Kansas City, Nevco Inc. 816-421-1751 
NJ Jericho, Electro Rep. 516-938-0540 
NY Binghamton, Canavan-Scanlon Assocs. 

607-724-7220 
NY Buffalo, Canavan-Scanlon Assocs. 716-839-3373 
NY Rochester, Canavan-Scanlon Assocs. 

716-442-0720 
NY Syracuse, Canavan-Scanlon Assocs. 

315-463-9161 
NC 
Ohio 
Ohio 

Winston-Salem, EMA 919-722-5151 
CinCinnati, Baehr-Greenleaf 513-891 -3826 
Columbus, Baehr, Greenleaf & Assocs. 

Ohio Lakewood, Baehr-Greenleaf 
Okla Tulsa, H. Daly 
Ore Portland, Almac/ Stroum 
Pa Pittsburgh, Covert & Newman Co. 
Pa Willow Grove, Elco Corp. 
SC Greenville, EMA 
Tex Houston, Aid Elctrns. 
Tex Irving, Aid Elctrns. 
Wash Seattle, Almac/Stroum 

ELCO Local Distributors 

614-486-4046 
216-221-9030 
918-627-4159 
503-292-3534 
412-563-0303 
215-659-7000 
803-268-1125 
713-777-3882 
214-259-4761 
206-763-2300 

Ala Huntsville, Powell Elctrns/Huntsville, Box 1095, 
803 Oster Dr. 205-539-2731 

Ariz Phoenix, Moltronics, Inc., 2746 W. Palm LA. 
602-272-7951 

Cal Los Angeles, Kierulff-Los Angeles, 2585 
Commerce Way 213-685-5511 

Cal Mt. View, Powell Elctrns/California, Box 997, 411 
Fairchild Dr. 415-964-0820 

Fla Miami Springs, Powell Elctrns/Florida, Box 514, 
1740 NW 69th Ave 305-885-8761 

Fla Orlando, Powell Elctrns/Florida, Box 5604, 2032 
Palmridge Way 305-859-1450 

Md Beltsville, Powell Elctrns/Washington, 10728 
Hanna SI. 301-937-4030 

Mich Romulus, Pioneer/Michigan, 6337 N. Beverly 
Plaza 313-729-8500 

NY Buffalo, Summit Dis!. Inc., 916 Main SI. 
716-884-3450 

Ohio Cleveland, Pioneer Standard Elctrns .. Inc., 4800 
E. 131st S!. 216587-3600 

Ohio Dayton, Pioneer/Dayton, 1900 Troy SI. 
513-236-9900 

Ore Portland, Almac/Stroum Elctrns, 8888 SW 
Canyon Rd 503-292-3534 

Pa Philadelphia, Powell Elctrns, Inc., Box 8765, S. 
Island Rd & Enterprise Ave 215-365-1900 

Wash Seattle, Almac/Stroum Elctrns. 5811 Sixth Ave 
S. 206-763-2300 

Wisc Milwaukee, Electronic Expeditors, Inc., 6045 N. 
Green Bay Ave. 414-228-8100 

ELCO PACIFIC, 2200 Park PI., EI Segundo, Cal., 90245, 
Tel: 213-675-3311, TWX: 910-325-6802 

ELCO PACIFIC Local Distributors 
Ore Portland, Almac/Stroum Elctrns, 8888 SW 

Canyon Rd 503-292-3534 
Wash Seattle, Almac/Stroum Elctrns, 5811 Sixth Ave 

S. 206-763-2300 
ELCOM SYS., 151-15 W. Industry Ct., Deer Pk., N.Y .. 

11729, Tel: 516-667-5800; Pres: L. Pollachek 

ELCOR PRODS_ WELEX ELCTRNS., Halliburton Co., 
Box 986, Sliver Spring, Md., 20910, Tet 301-589-6614; 
Mktg. Mgr: M.R.Evans ....................................... Vol 10669 
Local Sales Offices & Reps. 
Cal San Mateo, J. E. Lape Co, 
'" Addison, R E. Stemm, Inc., 
Mass Lexington, Zieco, Inc., 
NJ Hillsdale, B. Cameron Assoc. 
NM Albuquerque, Elctrn. Entrprs. 
NM Las Cruces, Elctrn. Enterprises 
NY Guilderland, Electro Modular Sys, 

. Pa King of Prussia, Letronix 
Exp: N.Y., N.Y., Henley & Co. 

·Yol. 4-1973 

415-345-3021 
312-279-2440 
617-861-8300 
201-664-2525 
505-256-1585 
505-524-0126 
518-489-7724 
215-265-1020 

212-YU-6-5544 

ELECTR 

ELDORADO ELECTRODATA, 601 Chalomar Rd., 
Concord, Cal., 94518, Tel: 415-686-4200, TWX: 
910-481-9476; Mktg. Mgr. Instrumentation: J.A. Roth; 
Appl. Engr: Stan Cooper 

Local Sales Offices & Reps. 
Cal Cupertino, T. Louis Snitzer Co. 408-257-8333 
Cal Del Mar, Snitzer 714-454-2191 
Cal Los Angeles, Snitzer 213-836-6170 
Colo Littleton, Aztec Entprs. 303-795-0250 
Fla Orlando, E. Holmes 305-894-8901 
Ga Chamblee, E. Holmes 404-451-6161 
III Chicago, Carter Elctrns. 312-585-5485 
Ind Indpls., Carter Elctms. 317-293-0696 
Kans Leawood, Leemark Engrs. 913-648-0124 
Md Kensington, Electronic Mktg. Assocs. 

301-881-5300 
Mass Waltham, Measurement Consultants Corp. 

617-890-4400 
Mich Farmington, Anderson Elctrns. 313-476-9161 
Minn Mpls., Carter Elctrns. 612-544-9393 
Mo Hazelwood, Carter Elctrns. 314-731-2237 
NJ Fairfield, KLS Assocs. 201-227-2900 
NM Albuquerque, Aztec Entprs. 505-255-2440 
NY N. Syracuse, NACO Elctrns. 315-699-2651 
NY NY, KLS Assoes. 212-233-4849 
Pa King of Prussia, Electronic Mktg. Assoes. 

Tex Austin, Crockett Engrg. 
Tex Dallas, Crockett Engrg. 
Va Virginia Bch., E.G. Holmes 
Wash Bellevue, Brennan 
Wisc Milwaukee, Carter Elctrns. 

215-265-1600 
512-476-6801 
214-637-6120 
703-340-6556 
206-454-9332 
414-464-5555 

ELEC-TROL, INC., 26477 N. Golden Valley Rd., Saugus, 
Cal., 91350, Tel: 805-252-8330, TWX: 910-336-1556; V.P. 
Mktg: K.E. Doriot; Sis. Engr: G.T. Stockton; Sis. Engr: M. 
Walness ........................................................ Vol ~34,735 
For Local Source Data Call Toll-Free 800-645-9200 
(In N.Y. State Call 516-294-0980 Collect) 
ELECTRA/MIDLAND CORP., Box 760, Mineral Wells, 

Tex., 76067, Tel: 817-325-7871, TWX: 910-890-5855; 
Sis. Mgr: W.R. Ayers 

ELECTRAC, INC., 1614 Orangethrope Way, Anaheim, 
Calif., 92801, Tel: 714-879-6021; Sis. Mgr: L. Katz 

ELECTRIC INDICATOR CO., INC., 272 Main Avenue, 
Norwalk, Conn., 06851. Tel: 203-847-5861; V.P: W.L. 
Sly; Sis. Coord: F.J. Drake 

ELECTRIC SOLDERING IRON CO., INC., P.O. Box 247, 
Deep River, Conn., 06417, Tel: 203-526-5361; Sis. Mgr: 
A.H. Meyers 

Local Sales Offices & Reps. 
Colo Lakewood, Pathway, Inc. 303-232-7730 
Ga Atlanta, Electro Mech Sis. Eng. Co. 

III 
404-256-4414 

Chicago, Harry Halinton Eng. Assoc. 
312-763-2131 

NC Raleigh, Electro Mech Sis. Eng., Inc. 
919-782-6452 

Ohio Dayton, Ames Corp. 513-435-9730 
Tex Dallas, Production Engrg. Sis. Org. 214-369-3181 
Exp: Mexico, Materiales Electricos 512-3858 
For: Downsview, OntariO, Canada, Tri-Tel Assocs., 

Ltd. 416-661-1325 
ELECTRIC TACHOMETER CORP., 68th & Upland Sts., 

Philadelphia, Pa., 19142, Tel: 21 5-SA-6-7723; Sis. Mgr: 
F.M. Porter 

ELECTRICAL INDS., Div. Philips Elctrns. Inc., 691 Central 
Ave., Murray Hill, N.J., 07974, Tel: 201-464-3200, TWX: 
701-984-7979; Sales Mgr: D.V. Wilson 

Local Sales Offices & Reps. 
Ariz Scottsdale, E. E. Black 602-947-2007 
Cal Culver City, E. V. Roberts & Assoc. 

Cal 
Fla 
III 

213-870-9561 
Palo Alto, E. V. Roberts & Assoc. 415-324-1671 
Winter Park, P. J. Costa 305_644-4467 
Chicago, J. Golten Co. 312-725-7870 

Ind Indianapolis, R.O. Whitesell & Assoc. 
• 317-359-9283 

Ky Louisville, RO. Whnesell & Assoc. 502-893-7303 
Mass Arlington, Hathaway Elctrns. 617-646-1380 
Mich Grand Rapids, R.O. Whitesell & Assoc. 

616-451-8901 
Mich SI. Joseph, R.O. Whitesell & Assoc. 

616-983-7337 
Minn SI. Paul, Murnco 612-484-8200 
Mo St. Louis, Engrg. Services Co. 314-726-2233 
NJ Madison, Livera-Polk Assocs., Inc. 201-377-3220 
NY Roslyn Heights, Livera-Polk Assocs., Inc. 

516-484-1276 
NY Syracuse, C. W. Beach Co. 315-446-9587 
NC Charlotte, McLean Sis. Co. 704-254-8013 
Ohio Dayton, RO. Whitesell & Assoc. 513-298-9546 
Ore Beaverton, Elec. Sel. Corp. 503-649-6177 
Pa Pittsburgh, R.O. Whitesell & Assoc. 

Tenn Bristol, R.O. Whitesell & Assoc. 
412-242-0100 
615-968-4195 
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Tex RichMfSOn. 1'1. F. Kimball Co. 21 ... -231'-3447 
Wash 8eIiev!Je. Elee. Set. Corp. 206-8~-6073 

ElECTRtCAL INSTR. SVC •• INC •• 2500Ck st..Mt. Vernon. 
N.Y .• 10550. Tel: 914-699-11717; Sis. Mgt: F.P. 
Johnston 

Local sales Offices & Reps. , 
Ala HuntsvHle. J. L Highsmith Co. 205-881-3294 
Ariz Scottsdale. Wdltam Assocs. 6b2-947-4297 
C8I Lawndale. W. DaviS Assocso 2t3-S42-n40 
Cal Santa Clara. W. DavisAssocs. 408-246-9202 
Colo Denver. WilfifI/TIS Assocs. 303-343-2911 
Ra Orlando. J. L. Highsmith Co. 305-293"5202 
III Skokie. Sallro & Assocs~ 312-588-0905 
Ind Angola. Law tnstrument Co. 2111-665-6016 
Kans Laj1exa. S. SterlinII Co. 913-688-2995 
Md Lanham. Brimberg Assocs .• Inc. 301-552-2200 
Mass WaI1ham. Measurement Consultants Corp. 

617-890-4400 
MiCh DetrOit. S. Sterling Co. 313-255-1970 
Minn MinneapoUs. The Heimann Co. 612-861-6051 
Mo SI. Louis. S. Sterling Co. 3t 4-567-3636 
NJ UniOn. S8M Assocs. 20t-867-8737 
NM Albuquerque. Williams Assocs. '505-256-1838 
NY BuffalO. R. F. Lamb Co. 716-974-<1900 
NY PleasantvUle. S8M Assocs. 914.769-1811 
NC Charlotte. J. L. Highsmith Co. 704-333-n43 
Ohio Cleveland; S. Sterling Co. 216-442-6080 
Pa Plymouth Meeting. Scientific DevIces·Phlla. 

215'825-9515 
Tex HOuston. Date Mktg. Assocs .• Inc. 713-688-9627 
Va Richmond. J. L HighSmith Co. 703-272-5888 
Wash Seattle. R. S. Drake Assocs .• Inc. 206-725-2700 

ELECTRICAL PLASTICS CORP .• 500 Long BranCh Ave •• 
Long BranCh. N.J .• on40. Tel: 201-670:9500; Pres: A. 
Merritt V.P.~ktg: J.E. Harrison 

Local Sales Offices & Reps. 
Cal Los Angeles. E.A. Wilcox 
Cal San Francisco. E.A. Wilcox 
Colo Arvada. Arrowhead Sis. 
Fia Orlando.9uchannan-& Abrams 
III ChiCago., J. Gotten Co. 

213-723_ 
415-671-5350 
303-423-5556 
305-423-8995 

Kans Laawood, Vasail Sis. Co. 913-849-0879 
Md Randallstown, J.M. Chavis Assocs. 301-484-6399 
Mass No. Andovar, R.C. Ashworth & Assocs. 

617-688-4333 
Minn SI. Paul; Knox Assocs. 612-48a.5402 
NJ Uvingston, H. Thaw SIs. Co. 201-992-2711 
NY RoChester, SChmitz Brothers 716-546-7828 
Ohio Cleveland, Midwest Sis. Assocs. 216-234-9200 

. Pa Haverlord, 0 Humes Sis. 215~1-9~76 

Tex Houston. Hisco 713-228-6562 
Wash Seattle, National Co. 206-623-7080 

ELECTRICAL TESTING LABS., INC., 2 East End Ave., New 
York, . N.Y., 10021, Tel: 212-288-2600, TWX: 
710:581-2440; Mgr. E/E Oiv: W.G. Pracejus 

Local Sales Offices & RepS. 
Ge Chamblee, ETL Georgia DIv. 404-458-n53 
NY Elmhurst, KAL DIv. of ETL ' 212-446-1550 

ELECTRO CORP., 1845 57th St, Sarasota, Ra., 33580, 
Tel: 813-355-6411; Sis. Mgr: E.J. Jasik; Asst. Sis. Mgr: 
J. DeLaurentlis; Asst. Sis. Mgr: P. Smith 

Local Sales Offices & Reps. 
Ala Huntsville, Vesco 205-881-8830 
Ariz ScottSdale, Component Specialty Co. 

802-994-1112 
Cal Los Angeles. Basic Sys. 213-638-2833 
Cal Redwood City, Logan Sis. Co. 415-3611-6726 
Cal San Di8g0, Mess Elctrns. 714-278-6021 
Cal Santa Ana, Electramatkin 714-541-6142 
Colo Denver, Bond Assocs. 303-756-1234 
Conn Waterbury, CoakleY, Boyd & Abbett . 

203-756-6766 
III Chicago, Electro 312-543-5288 
III La Grange, Olson Engrg. & Sis. Corp. 

312-482-3300 
,bid Anderson, F. R. Sharp.Co. 317-644-1690 
Kans MIseIon, J. Durbin Co. 913-282-8888 
Mass Needham, Coakley, Boyd & Abbett 817-444-&470 
Mjch Birt)1ingham, Elect~tian Assocs. 

313-564-6517 
Mlnn MInneapolis, Ar~y Sls .• inc. 812-925-1833 
Mo Sl LOUis, J. Durbin Co. 314-S44-<I4OO 
NY E. Syracuse. Ossmanlnstrs., Inc. 315-437-6668 
NY RoChester. Ossman InSlrs., Inc. 716-326-2230 

,NY Vestal, Ossman Inslrs., Inc. 807-786-9947 
. NY White Plains, SwedeIco, Inc.. 914-946'1122 

NC Charlotte, S~temsService Corp., 704-377-3407 
Ohio Cleveland, F.R. $harp Co. 216-484-3820 
.Ohio DaytOn, F.R. Sharp Co. 513-266-0011 
Ore Oregon City, Cannady Co. 503-655-2542 
Tex HOuston, WhItson Engrg. Co. 713-646'1801 
Tex Plano, WhItson Engrg. Co. 214-<123-6255 
Wash Kennewick. Carmody Co. 5OII-S88-3469 
Wash Seattle, C&rITIOdY Co. 206-882-2330 
WiscMllwaukas, OlsOn Engrg. & SIs. Corp. 

414-673·7330 
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MANUFACTURERS a SAUS OFFICES DIRECTORY 

ELECTF,IO.cRAFT CORP, 1600 2I!d, St SW\h, .HQPkins, 
, Minn;55343, Tel: 612-935-8226, TWX: 91()"576-3489; 

V.P. Sis: J.R. UtIle 

ELECTRO/DATA, INC., 1821 Jupiter, Garland, 'Tex.. 
7S042, Tel: 214-341-2100; Mgr. Spec.' Prod. Dlv: F.E. 
~ _____ • __ • __ • __ • ___ ._. Val1~547 

Local Sales Offices & Reps. 
Mel 8eth8sda, Byrne Assocs. 
NY Plainview, Eastem Metro 
01:110 Dayton, BerberICh &Assos. 
TexRicli8rdson, C. Hoffman 

301-1154-8814 
616-333-1414 
513-252-9981 
214-235-3600 

ELECTRO DEVELOPMENT CO~P~ Box 100, 16700 13th 
Ave. W., Lynnwood, W ...... 88036, Tet 206-743-1313, 
TWX: 910-448-2855; MktlJ. Mgr. Power Conversion: 1(. HIIII _______ ._. ___ ._~ ____ ~_. ____ Val 10f170,671 

Loeal Sales Offices & Reps. 
Ala HuntsVille, Astra Tee 205-881-1861 
Cal Cenoga Park, EDC 213-687-9150 
Cal Palo AltO, Egbert Engrg. Ailsocs. 415-326-1387 
Cal Palo Alto, Waldman Assocs. 415-961-4100 . 
Ge Atlanta, Astro-Tee 404-237-0943 
Kans Wjchita, 0 & 0 Engrg. Co. 318-264-7358 
La New Orleans, Astra-Tee 504-581-2099 
Md EIUcott City, Gans-Fryllng, Inc. 301-637-6311 
Mass Stoneham, Robertson EIctril. Prods. Co. 

. 617-438-3113 
Mo Bridgeton, D & 0 Engrg. Co. 314-731-3800 
NJ Dover, R.L Diamond, Inc. 
NY Great Neck, R.L. Diamond, Inc. '516-482-8387 
Tex Arllngtan, 0 & 0 Engrg. Co., Inc. 817-261-2300 
Tex Bedford, Astro Tec 817-267-5845 
Va Arllnlltan, Astro Tee 703-979-2498 
Va Arlington, Gans-Fryling, Inc. 703-527-3262 
Exp: Seattle, Wash., Nossho·lwal Amer. Corp. 

206-822-4810 
ELECTRO-DEVICES, INC., 4-6 Godwin Ave., Paterson, 

N.~ .. 07509, Tel: 201-274-8989; Sis. Mgr: O.E. Carlson 
--- Advertisement ---

ELECTRIC MOTOR SPEED 
CONTROL SYSTEMS 

SOLID STATE· MODULAR 
CONTROLS 

For use in Blue Print Machines • 
Machine Tools. 

Laboratory Equipment. White 
Printers . etc. 

1I100th to 3 Horsepower Controls 
Our Engineers Will Assist You in 

Your 
Electronic Control Pmblems 

Controls for Shunt, Ptrmanent 
Magnet and 

Universal Motors. 

ELECTRO IMPULSE, INC., Box 870, Red Benk, N.J:, 
. onG1, Tel: 201·741-11404; SIs. Mgr: M. Rubin 

VoI1e.a2,548,S49; Vol 3"1044 
Local Sales Offices & Reps. 
Cal' Los Angeles; Bsmard & Assoc. 213-645-4801 
Fla Orlando, Gra·Mar, Inc. 305-894-3351 
III Park RIdge, RF Spec. 312-698-2044 
Ind IndlanapoHs, RF Spec. 317-783-7630 
Md Ellicott City, VPI, Inc. 301-485-4060 
Mass ReadIng, Geder.flotondi Assoc. 617-944-3105 
Minn Mpls., RF Spec, 612-560-1222 
NJ Greenvale, Bertram D. Aaron & Co. 

516-621-0830 
NY Syracuse, Ughtstone 315-454-3209 
Pa Montgomeryville, VPI, Inc. 215-474-3200 
Tex Mesquite, C. Hollman 214-270:5200 
Exp: N.Y., Sylvan Ginsbury 212-6811-5212 

ELECTRO MAT'LS., DIv. illinois Tool Works, Inc., 11620 
$Orrento Valley Rd., SanOlego, Cal.. 92121, Tel: 
714-<158-4355, TWX: 910:322-1130; Sis. Mgr: L Smith 

Local Sales Offices & Reps. 
Cal Mt VIew, Go C. Woempner Co. 415-964-5454 
Cal Santa Ana, Weatherman EntpS, 714-557-8922 
COlo DelIver, CamelEIi:tms. 303-757:&191 
Fla Altamonte Springs, WMM Assocs. 305-831-4645 
Ril Clearwater, WMM Assocs. 813-726-8871 
Fla Pompano BeaCh, WMM Assocs. 305-943-3091 
III ChiCago, Paktron • DiY. ITW 312-282-7383 
,Ind 1ndiariapoI1s, E.M.D. R~ionaI Off. 31 N55,-9858 
Mass, Burllngtofl, E.M.D. flegional Off; 617-273-0385 
MlCh Lathrup Vge .. R.C. Nordstrom 313-444-4417 
NY EInIont, F. E. SChmItt Co. ,516-437-6150 
Ohio Columbus, ROCkford ControlS 614-231-5890 
Ohio Dayton, Rockjord ControlS 513-278-7362 
OhIo EiIc:Iid, Rockford ContrOls 216.731-5250 
Ore Portland, C.K. Shanks 503-292-5656 
Tenn Memphis, E.M.D~ Regional Off .. ' 901-386-7252 
Tex ,Richardson, R.F.Kimball , 214-231-3447 
For: Can., .MOntreal, Quebec, H.W. BrIeger Sis. Inc. 

514-482-0722 

Wo(.,4-1$73 

aECTflO MATS. CORP. AMER., ,605 Center AoIe., 
Mtlma(O(leck,N.Y., 10543, Tel: 914-698-6434, TWX: 
710566 1128; Sis. Mg.: D.A. Davis 

:local Sales Offices & Reps. 
Cal Burbank, Sacsna Corp .. 
Cal Uvermore, R. Meade 
Fia ' Longwood, Lanz Engrg. Co. 
III Lake VHla, R. Venn & Assocs. 
Ind Noblesville, D-M Assocs. 
Mass Newton, Normell Assocs. 
Mich Southfield, Rep. Elctm. Prods. 
Minn MinneapOlis, D.G. Perry & Co. 
NJ Belleville, R. H. B. Sis. Co. 
NC Bethania, Las Ltd. 
Tex Richardson, Mero Corp. 

ELECTRO LOcal Distributors 

213-649-88<18 
415-447-6300 
305-631-9797 
312-395-2873 
317-773-1788 
617-9611-5478 
313-354-9086 
612-920-3212 
201-887-8220 
919-924-6245 
214-234.$85 

Cal Goleta, Radio Prods. SiS., 350 S. Kellogg Ave 
, 805-964-6823 

Cal LOS Angeles, RadiO Prods. SI$., 1501 S. Hili St 
, 213-748-1271 

cal San Diego, Radio Prods. SiS., 7889 Clairemont 
Mess Blvd. 714-292-5611 

ELECTRo-MECH COMPS. INC., 1826 N. Roradale Ave~ 
S. EI Monte, CaL, 91733, Tel: 213-442-7180; V.P: W. 
TrwiIbuIl; Sal .. : M. Ambrose • __ ._~._ .. _ .... ".VoI ze1050 
Local Sales Offices & Reps. , ' 
Cal Los Angeles, Rep Assocs. 213-6211-5401 
Cal Palo Altd, EnginasnAg Assocs. 415-326-784;2 
Colo Denver, Franklin Sis. 303-922-3823 
Conn Milford, Todlno Engrg. 203-TR-4-6643 
III Chicago, OJM Elctrns. Sis. 312.774-1212 
Ind Fort Wayne, Scott Elctms. 2111-743-1586 
Ind Indianapolis, Scott Elctms. 317-635-8951 
Ky LOUi!Wille .. Scott Elctrns. 502-583-3220 
Md Rockville, Quality Comps. 301-933-1623 
Mass Neadham Heights, Todlno Engrg. Sis. 

617-444-7925 
Mich Southfield, Scott EICtms. 313-357-2088 
Minn ,Minneapolis, R. W. Marshall Co. 612-92Q.0457 
NJ Cherry Hill, Quality Comps. of N.J. 609-426-8266 
NY Scarsdale, Bassin Teehnical Sis. 914.SC-3-3334 
Ohio Cieveland, Scott Elctrns. 216-291-2600 
Ohio Columbus, Scott Elctrns. 614-236-9619 
Ohio Dayton, Scott Elctrns. 513-223-2652 
Pa PftlSburgh, Scott Elctms. 412-781-3112 
TeX Dallas, McCoy Assocs; 214-350:9931 
Tex Houston, E. Smith Sis. Co. 713-649-5756 
For: Can., Ontario, Leonard Electric Ltd. 

416-274-3454 
ELECTRO·MECH Local Distributors 
NY Scarsdale, Logicomp Elctrns. Inc., Box 37H 

91,4-723-3334 
--- Advertisement --" --

IMMEDIATE DELIVERY 
IMMEDIATE DELIVERY 

East Coast StoCking Distributor 
l:OGICOMP ELECfRONICS I~C . 

Box 37H, Scarsdale, N. Y. lOS83 
Phone· 914 SC3-3334 

Off the shelf delivery of Electro· Mech 
Components switches and indicator 
lights. Fast custom engraving service 
for lenses, incandescent & neon lamps. 

ELECTRO-MECHANICAL INSTfl. DIV~ 8th" Chestnut 
St., Perkasie, Pa., 18944, Tel: 215-257-6561, TWX: 
510:881-5170; Sis. Mgr: R. JoMB .. _~ ....... __ .. Val1-.ss 
Local Sales Offices & Reps. 
Cal ,Los Angeles, C.E. Holmes Co. 213-256-2255 
Cal San Carlos, DH. Ross Co. 415·591-4411 
Colo Denver, K·C Marketers, Inc. 303-PE-3-5561 
FIa Clearwater,lndustronics 813-531-2956 
III Chicago, Ropek & Cahill, Inc. 312-287-7292 
Ind indianapolis, 1'1.0. WhHeseIl & ,Assoc. 

, . 317-359-9283 
Kans ShaWnee Mission, Robinson & Assocs. 

913-282-1374 
Ky Louisville, 1'1.0. Whitesell & Assoc. 502-893-7303 
Md Silver Spring, Globe Assocs. 301-587-0060 
Mass Boston, Anderson SIs. Co. 617.cA-7-2980 -
Mlnn Minneapolis. H.M.R.,lnc. 612-920:8200 
NJ Haddonfield, T A I 8OII-UL-4 -3011 
NY MI. Vernon; D. Sonkin Assocs. 914-Mo-li'8809 
NY Syracuse, NyCOlTl, Inc. 315-437-6343 
NC Charlotte, Electro·Rep. Assocs .• Inc. 

704-527-2530 
Ohio Cleveland, LoasCh Assocs.; Inc. 216-241-4581 
Tenn BristOl, R. O. WhHessIl Assocs. 815.Q66-4195 
Tex Addison, Campion SIs. Co. 214-239-9196 
Wash Seattie, F.H. Haight Co. 206-322-1818 

ElECTRO-MECHANICAL Local Distributors 
Ariz Tucson, Inlend Elctm Supply Co., Inc, Box 4010, 

715 E. Broadway 
Minn Duluth, Northwest RadIo, 123 E. Rrst St 

21&-727-1585 



MANUFACTURERS & SALES OFFICES DIRECTORY 

ELECTRO-MECHANICS CO .• Box 1546. Austin. Tex .. 
78767. Tel: 512-345-2660; Sis. Mgr: T. Carlisle; Mktg. 
Mgr: R.l. Waters 

Local Sales Offices & Reps. 
Cal Yarba linda. D. Black Assocs. 714-524-0141 
Md Silver Springs. Gawler-Knoop '301-589-4406 
NJ Roseland. Gawler-Knoop 201-226-4545 
NY Guiderland. Electro-Modular Sys. 518-489-7724 
Tex Dallas. Com .• Data & Control Sys. 214-350-7200 
Tex EI Paso. Com .• Data & Control Sys. 

915-533-2860 
Tex Houston. Com .• Data and Control Sys. 

713-524-8371 
Exp: N.Y .• N.Y .• Ad. Auriema 212-446-2500 

ELECTRO-MECHANISMS. INC .• 975 W. First SI.. Azusa. 
Cal.. 91702. Tel: 213-334-4927. TWX: 910-584-1877; 
Pres: Mr. Guy M. Martin Jr. 

ELECTRO-MODULE, INC., 2855 Metropolitan Place, 
Pomona, Cal_, 91767, Tel: 71 .... 593-3565; Mkl. Mgr: D. 
Glynn; Gen. Mgr: D. Dixon ................... _ .......... Voll0672 
Local Sales Offices & Reps. 
NY Commack. Lawrence K. Haner. Assoc. 

516·864·2220 
Ohio Dayton. Rockford Controls·Ohio 513-278-7362 

ELECTRO MOTIVE MFG., S. Park St., Willlman1lc, Conn., 
06226, Tel: 203-423-9231, TWX: 203-423-5284; SIs. Mgr: 
K. Foley ................................................................ Vol 3e441 
Local Sales, Offices & Reps. 
Cal Los Altos. Collins & Hyde Co. 415-941·3361 
Cal Los Angeles. Collins & Hyde Co. 213-685-7975 
111 Arlington Hgts .• Electro Motive Mfg. Co .• Inc. 

312-392·1074 
Ore Beaverton. Arneson Assocs. 503-646·3416 
Tex Dallas. Blackburn Assocs. ' 214-351·9991 
Wash Seattle. Arneson Assocs. 206-762·7664 

ELECTRO-NUCLEAR LABS .• INC .. 115 Independence Dr .• 
Menlo Park. Calif .• 94025. Tel: 415·322-8451. TWX: 
910-373·1183; Applications Mgr: E.L. Hubbard; Chief 
Eng: K.B. Kaiser 

ELECTRO-NUMERICS, 2961 Corvin Dr., Santa Clara, 
Cal., 95051, Tel: 408-738-1840; Mktg. Mgr: J. Chernus; 
Scale Prods. M.M: R. Short .............................. Vol 1-434 
Local Sales Offices & Reps. 
Ariz Scottsdale. O.E.M. Specialties 602·948·3360 
Cal Belmont. Fisher Assocs. 408·245-0986 
Cal So. Pasadena. Cameron G. Pierce Assocs. 

Colo Denver. Omega Ltd. 
Conn Hamden. Applied Meas .• Inc. 
Fla Miami. Ludlum Assoc. 

213-682-1166 
303-758-1508 
203·288-5288 

Fla Orlando. Ludlum Assoc. 305·894-7761 
Ga Marietta. IMMCO. Inc. 404-435-0079 
III Chicago. lighiner Assocs. Inc. 312-774-1500 
Mass Acton. Applied Meas .• Inc. 617·263·2766 
Mich Farmington. Carter. McCormic & Peirce. Inc. 

313-477-7700 
Minn SI. Paul. Northpoint Engrg .• Inc. 612-698·3841 
NJ Camden. QED Elctrns .• Inc. 215·925-8711 
NJ Fort Lee. Tecnimat 201-461-8686 
NY liverpool. Rayelco Elctms .• Inc. 315·652·5272 
NC Charlotte. IMMCO. Inc. 704·523-0324 
Ohio Cleveland. Carter. McCormic & Peirce 

216·333·5650 
Ohio Dayton. Carter. McCormic & Peirce 

513·278·5873 
Ore 
Pa 

Portland. Brett & Assocs .• Inc. 503·232-4184 
Pittsburg. Carter. McCormic & Peirce 

Tex Dallas. A. T. Martin Assoc. 
Tex Houston. R. T. Martin Assoc. 
Wash Seattle. Brett & Assoc. 

412-824-3760 
214-358·3704 
713-462-4077 

For Local Source Data Call Toll-Frae 800-&45-9200 
(In N.Y. Slate Call 516-294-0990 CoIlec1) 
ELECTRO·OPTICAL INDS .• INC .• 839 Ward Dr .• Santa 

Barbara. Cal.. 93111. Tel: 805-964-6701; Sis. Mgr: A.J. 
Cussen 

ELECTRO-PACIFIC. INC .• 5782 ThornWOOd Dr .• Goleta. 
Calif .• 93017. Tel: 805·964-4878; Mgr: J.R. lindbery 

ELECTRO-SCIENCE LABS.. 1601 Sherman Ave .• 
Pennsauken. N. J.,08110. Tel: 609-663-7777; Sis. Mgr: 
Dr. S.J. Stein 

ELECTRO SCI. INDS., 13902 N.W. Science Pic. Dr., 
Portland, Ore., 97229, Tet 503-646-4141; Mgr. Mktg. 
Comm: J. Henderaon .... _ ... ~ .............. _ ........... VoIl~ 
Local Sales Offices & Reps. 
Cal Orange. Bill Lyon 714-633-4704 
Cal Palo Alto. T. WMe 415-327-1571 
Fla Lighthouse Point. Saber Assocs .• Inc. 

305-943-3076 
Fla LongWOOd. Saber Assocs .• Inc. 305-241-3359 
Fla Temple Terrace. Saber Assocs .• Inc. 
III Rosemont. Electro Sci. Ind. 312·696-4322 
Mass Waltham. D. Erickson 617-899-6633 
NJ Bergenfield; Electro Sci. lrids. 201-385·9493 
Ohio Cleveland. Instr. Sys. 216-486-0782 

Ohio Dayton. Instr. Sys. 513-293-8095 
Tex Austin. Crockett Engrg. 512-476-6801 
Tex Dallas. Crockett Engrg. Co. 214·637-6120 
For: Can .• Stittsville, Onl.. Instronics. Ltd. 

613-836-4411 
ELECTRO STYLUS. 31 Cheyenne Blvd.. Colorado 

Springs. Colo .• 80906. Tel: 303-633-5969; Pres. Ger. 
Mgr: L.F. Murray 

ELEcTRO SWITCH CORP., King Ave., Weymouth, 
Mass., 02188, Tel: 617-335-5200, TWX: 710-388-0377; 
Mktg. Mgr: H.A. Grey ...................... _ ............. Vol ~1051 
Local Sales Offices & Reps. 
Ala Montgomery. Holman-Lobsinger Co. 

205-264·8592 
Ariz Scottsdale. OEM Specialties 602-948-3360 
Cal Oakland. W. Nott 415·654·3747 
Cal Pico Rivera. Westrep 213-949·2551 
Colo Denver. Tesseo 303-744·1119 
Fla Winter Park. Flornronics. Inc. 305·886-4818 
Ga Atlanta. Holman·Lobsinger Co. 404-256-9120 
III Glen Ellyn. Rockford Controls Co. 312-469-6016 
Md Lutherville· Timonium. Naudain 301 '252·5378 
Mich Ferndale. Hilltronics. Inc. 313-398-5556 
Minn SI. Paul. Kenco 612-645-7717 
Mo Kansas Cy .• H.,Weisler & Assoc. 816·454·5096 
Mo SI. Louis. H.J. Weisler 314-428-3934 
NJ MI. Laurel. Naudaln 609·235-1801 
NM Albuquerque. Tessco 505·298-0024 
NY Great Neck. F. Tylinski 516-466·9070 
NY Rochester. T.Ferguson Sis. 716-482-7757 
NC Winston-Salem. L. G. White Southern. Inc. 

919-725·3612 
Ohio Columbus. Rockford Controls 614·231-5890 
Ohio Dayton. Rockford Controls Ohio 513·278-7362 
Ohio Euclid. Rockford Controls Ohio 216-731-5250 
Pa Pittsburgh. R.F. Clark Co. 412·242-9500 
Tex Bellaire. Brice Co. 713-666-1788 
Tex Richardson. Brice Co. 214·235·7281 
Wash Seattle. C. B. Parsons & Co. 206-762-7373 
Wisc Wauwatosa. Larsen Assocs. 414·258-0529 
Exp: Conn .• Thomaston. Norcon Div. 203-283-5563 
For: Can .• Don Mills. Onl.. G.M. Fraser. Ltd. 

416·449-6600 
ELECTRO-VOICE. INC .• Sub. Gulton Inds .• Inc .• 600 Cecil 

St.. Buchanan. Mich .• 49107. Tel: 616-695-6831. TWX: 
810-270-3135; V.P.-Distr. Mktg: M. Simmons; 
V.P.-O.EM. Mktg: M. Johnson 

Local Sales Offices & Reps. 
Ark Visalia. Electro-Voice. West 209·734·8131 

ELECTRO-VOICE, Local Distributors 
Ariz Tucson. Inland Elctrn Supply Co .• Inc. Box 4010. 

715 E Broadway 
Colo Denver. Burstein-Applebee 303-244-3336 
Ga Atlanta. Jackson Elctrncs .• 1135 Chattahoochee 

Ave. NW 404-355-2223 
III Chicago. Elctrn. Distr. Co .• Inc .• 4900 N. Elston 

Ave. 
Ind South Bend. Radio Distr Co Inc. 1212 High St 

219-287-2911 
Kans Kansas City. Burstein·Applebee 816-561-5460 
Md Baltimore, Radio Elec. Service Co .. 1026 

Cromwell Bridge Rd. 301-823-0070 
Minn Duluth. Northwest Radio. 123 E. First SI. 

218-727-1565 
Mo Kansas City. Burstein Applebee 816-561-5460 
Mo SI. Louis. Van Sickle Radio Elctrns, Inc. 1915 

Washington Ave 314-MA-I-5OO0 
Neb Omaha. J-B Distributing Co .• 1616 Cass St 

402-341·5525 
Neb Omaha. Radio Equipment Co .• Box 3843. 625 N. 

18th SI. 402-341-7700 
NY Lynbrook. Peerless Radio. 19 Wilbur SI. 

516·593-2121 
NY New York, Midway Ind·1. Elec .• 38 E. 29th SI. 

212-889-0370 
Ohio Cincinnati. United Radio Co .• Summn & Reinhold 

Dr. 800·582-7080 
Pa Altoona, Allegheny Elctms. Inc. 800 Chestnut Ave 
Tex 'FI. Worth. Swieco.lnc .• Box 670. 1518 E. , 

Lancaster St ·817·335-6521 
Utah Salt Lake City. Standard Supply Co., 225 E. 6tih 

So. 801·355-2971 
Va Norfolk. Priest Elctrn., 6431 Tidewater Dr. 

703'855-2021 
Va Roanoke. Peoples Radio & Tv Supply Co .• 1015 

Moorman Rd 
ELECTROCOM INDS .• 1105 N. Ironwood Dr .• So. Bend. 

Indiana. 46615. Tel: 219·232-2743; Sis. Mgr: B. Jaffe 

ELECTROCUBE, 1710 S. Del Mar Ave., San Gabriel, Ca~ 
91776, Tel: 213-283-0511, TWX: 910-5811-1609; Sis. Mgr: 
W.R. Bishop ...................................... Vol 3e437-439,I253 
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Local Sales Offices & Reps. 
Ariz Phoenix. Pierce Elctms. 602-996-3235 
Cal Mtn. View, Daniels-Padgett 415-969-1700 
Cal San Diego. Celtac Co. 714-279-7961 
Cal San Marino, Van Gott 213-282-1125 
.Colo Denver, Daniels-Padgett 303-433-7181 
Fla Pompano Beach. CBC. Inc. 305-782-0804 
Ge Chamblee. K. Ekmark 404-457-5703 
III Downers Grove. Richmar Elec. Comps. 

Md Fulton, T. Griffin Co. 
Mass Reading. C. Godfrey Co. 
Mich Detroit. S. Greiner 
Minn Mpls .• Electro-Serv. 
Mo Raytown. Centech Sis. 
NY Floral Pk .• MOS Assocs. 
NY Rochester. Gislason 
Ohio Dayton. K.W. Elctm. Sis. 
Pa Paoli, T. Griffin 
Pa Waterford. K. W. Electronic Sis. 
T ex Richardson. Whneside Sis. Co. 
Wash Seattle. H. Levinson 

ELECTROCUBE Local Distributors 

312-968-0118 
301-725-1633 
617-944-2230 
313-882-7570 
612-827-2907 
816-358-8100 
516-694-5923 
716-454-4741 
513-890-2150 
216-647-1550 
814-796-6093 
214-231-9771 
206-323-5100 

Pa Erie. Mace Elctrn .• 2631 W. 8th St. 814-838-3644 
Pa Pittsburgh. Cameradio Co .• 2801 Liberty Ave. 

412-391-7400 
ELECTROL CO .• INC .• 771 Spring La .• York. Pa .• 17403. 

Tel: 717-843-0242; Sis. Mgr: R.T. Dudley 
ELECTRON-MACHINE CORP.. Box M, Umatilla, F1a .. 

32784. Tel: 904-669-3101; Sis: C.A. Vossberg III; Mktg. 
Mgr: S.K. Kemp; Mktg: J. Batch 

ELECTRONAUTICS. Depl. Dielectric Comm .• Newtown 
Rd., Littleton. Mass .. 01480, Tel: 617-486-3575', TWX: 
710-347-0650; Depl. Mgr: N.J. Diehm 

--- Advertisement ---
Designing, Engineering &; Manufac
turing Loads from Waveguide Sizes 
WR28 thru WR6S0 ·Low Power Ter
minations, Tongue Loads, Step Loads 
Cone Loads 
·Hi Pow Dummy Loads from 40 watts 
to 8000 watis avg. power 
·Special Configurations, Stripline 
Load Elements Attenuators Bushings, 
Damping Rings 
-Bar Stock Material: Round, Square &; 
Waveguide Size . 
W rite for new catalog and price lists 

ELCTRN. APPLICATIONS, '2213 Edwards Ave., S. EI 
Monte, CaL, 81733, Tel: 213-442-3212; SIll. Mgr: W .... 
Podolece • __ ....... _ .................. _ ..... _ •• Vol 201737-738 
Local Sales Offices & Reps. 
Ala Huntsville.lncotech 205-837-6060 
Cal Altadena. Dorr Wagner Assoc. 213-681-4060 
Cal Menlo Pk .• G.R. McKnight Co. 415-325-2844 
Fla Clearwater. Brennan Assoc. 813-446-5006 
III Barrington. Perhats Assoc. 312-381-6360 
Ind laFontaine. Kirsch Sis. 317-981-2801 
Md Baltimore, ME & Assoc. 301-825-1130 
Mass Lexington. KC Stevens & Co. 617-862-1812 
Mich Birmingham. OEM Sis. Co. 313-647-1172 
Minn Mpls .• Tec Sis.' 612-884-1180 
NJ little Falls. Carbone Assoc. 201-256-9191 
Pa Jenkintown. Arnold 215-887-7870 
Va 'Richmond. ME & Assoc. 703-266-3457 

ELCTRN. ASSOCS., Comps. Div., 187 Monmouth Pkwy., 
W. Long Branch, N.J., 07764. Tel: 201-229-1100. TWX: 
710-722-6597; Sis. Mgr: R.J. Bums 

Local Sales Offices & Reps. 
Cal Burbank. Weightman 213-849-7711 
Cal Menlo Pk., Weightman 415-325-2885 
Fla Orlando, Buchanan & Abrams 305-423-8995 
III Chicago. Electro-Tech Mktg. 312-568-4535 
III Hinsdale, Hill·Gray Assocs. 312-325-4810 
Kans Leawood. Vasen Sis. Co. 913-649-0879 
Mass Canton, New England Elec. 617-828-4835 
Minn Minneapolis, Clark Gibb Co. 812-377-1200 
NY Utica. B.P. Hummel Co. 315-736-7821 
Pa Flourtown. Avenir, Inc. 215-836-4400 
Tex Dallas, Stasco 214-238-5054 
Wash Seattle, F. Haight Co. 206-322-1818 

ELCTRN. CHEMICAL CORP .• 813 Communlpaw Ave .• 
Jersey City, N.J .• 07304. Tel: 201-332-2877; Pres: Wm. 
Gottlieb 

ELECTRONIC COIL CORP.. 329 New Britain Ave., 
Plainville. Conn .• 06062. Tel: 203-747-1213; Sis; Mgr: 
A.B. Gorski 

ELCTRN. COMM .• INC .• Sub. NCR,I501 72nd St.. N., SL 
Petersburg. Fla .• 33733. Tel: 813-347-1121, TWX: 
810-863-0377; Asst. V.P: K.L. Carlson 

ELCTRN. CONCEPTS, INC .. Box 627. Eatontown, N.J., 
07724. Tel: 201-542-7880, TWX: 710-722-6891; Sis. 
Mgr: A.J. Muscillo 

Local Sales Offices & Reps. 
Cal Monrovia, Caitronli: SIs. 213-359-2628 
Cal Mt. View. Tri-Rep 415-965-1822 
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Conn New Canaan, S. Pierce 203.-966-4630 
Fla Maitland, Hutto-Hawkins-Peregoy 305-831-2474 
III Highland Park, Feller Assoes. 312-433-3651 
Mass Norwood, S. Pierce, Inc. 817-762-3164 
NJ Neptune, Com-Tek Elctrns. 201-477-6992 
NJ Napturn, Com-Tek Electr. 201-477-6992 
Ohio Dayton, A. Mayne & Co. 513-298-8492 
Pa Ambler, GCM Assoes. 215-646-7535 
Wash Seattle, Underwood & Underwood 206-243-2133 

ELCTRN. CONTROL CO., Box S150, Dresher, Pa., 19025, 
Tel: 215-TU-4-4450; Sis. Mgr: J. Sullivan 

ELECTRONIC DEV. CORP., 11 Hamlin SI., Boston, 
Mass., 02127, Tel: 617-268-9898; Sis. Mgr: R.B. Ross 

Vol l e428,429 
Local sales Offices & Reps. 
Ala Huntsville. Scien. Devices/SE 305-536-1969 
Ariz Phoenix, R.A. Mayes Co. 602-279-5243 
Cal Burbank. Wright/omnia 213-843-7240 
Cal Huntington Beach. Wright Engrg. 714-962-8887 
Cal La Jolla, Wright Engrg. 714-276-8619 
Cal Los Altos, Wright Engrg. 415-941-4405 
Colo Denver, A.A. Mayes Co. 303-466-63t 1 
Conn Hamden, Applied Meas. 203-288-5288 
Fla FI. Lauderdale, Scientific Devices/SE 

305-721-4260 
Fla Orlando, Scien. Devices/SE 303-424-7932 
III Des Plaines, Marsland Assocs. 312-298-2620 
Ind Indpls., Marsl<md Assocs. 317-924-3568 
Md Bethesda, Powell-Pendergraph Inc. 301-656-4535 
Mass Acton, Applied Meas., Inc. 617-646-7250 
Mich Ferndale, Tiby Co. 313-547-3550 
Minn "Mpls., Marsland Assocs. 612-545-4481 
Mo Florrissant, Marsland Assocs. 314-278-6949 
NM Albuquerque, R.A. Mayes Co. 505-265-7989 
NY E. Syracuse, Ossmann Instrs., Inc. 315-437-6666 
NY Great Neck, Industron Assoes. 516-487-2620 
NY Rochester, Ossmann Instrs. 716-328-2230 
NY Vestal, Ossmann Instrs. 607-785-9947 
NC Burlington, Scien. Devices/SE 919-228-6279 
Ohio cleveland, Tiby 216-371-5335 
Ohio Dayton, Tiby Co. 513-277-3822 
pa Abington, Powell-Pendergraph, Inc. 215-657-0330 
Tex Dallas, A.A. Mayes Co. 214-235-3043 
Tex EI Paso, R.A. Mayes Co. Enterprise 750 
Tex Houston, R.A. Mayes Co. 713-466-8325 
Utah Salt Lake City, R.A. Mayes Co. Enterprise 750 
Va Richmond, Powell-Pendergraph, Inc. 

703-264-2341 
Exp: Fla., Hannandale, EMEC, Inc. 305-925-6366 
For: Can., Weston, Onl., Conway Elctrn. Enterprises 

ELCTRN. DEVICES, 21 Gray Oaks Ave., Yonkers, N.Y., 
10710, Tel: 914-965-4400, TWX: 710-560-0021; Sis. 
Mgr: D. Deon G. Goldberg J. Wasserman 

Local Sales Offices & Reps. 
Ariz Scottsdale, Mercury Engrg. Sis. 602-945-1927 
Cal Los Angeles, M. Stolaroff 213-295-7781 
Cal 'Sunnyvale, RDX 408-734-4500 
Colo Denver, Walter Engrg. 303-777-5585 
Fla Maitland. Beacon 305-647-3496 
Fla Palm Beach Gardens, Beacon 305-622-2770 
Ga Atlanta, Beacon 404-351-3654 
III Chicago, Berndt Assoes. 312-283-0713 
III Chicago, Rozner Sis. 312-283-0022 
KansOveiland Pk .. Penzner-Mankus 913-DU+0004 
Mass Waltham, Betronic Assocs. 617-894-8400 
Mich Southfield, Rep In~. 313-354-9066 
Minn SI. Paul, Cahill Assocs. 612-739-8445 
Mo Hazelwood, Penzner-Mankus 314-731-4334 
NY Syracuse. Dan Duyre 315-472-8282 
Ohio Aurora, EMA, Inc. 216-562-6104 
Ohio Centerville, EMA, Inc. 513-433-2800 
Pa Oreland, Brown-F,,:.derick & Assocs. 

215-TU-7-1325 
SC Spartanburg, Beacon 803-582-4613 
Tex Dallas, Dunbar Assocs. 214-239-7151 
Va Falls Church, Beacon North 703-534-1673 
Wash Seattle, F. Jackson & Co. 206-782-2211 
Exp: N.Y., Yonkers, Elctrn. Devices, N.Y. 

914-965-4400 
For: Can .. Montreal, Allied Elctrns. 514-488-5547 

ELECTRONIC eNCLOSURES, Div. Wyle Labs.. Box 
90978, Los Angeles, Cal., 90009, Tel: 213-679-0181; Sis. 
Adm: A. Blinder .................................................. Vol 3ea15 
Local Sales Offices & Reps. 
Cal EI Segundo, Elctrn. Enclosures 
Cal Monte Sereno, R. McGee 408-364-8466 
Conn Trumbull, H. Belanger 203-268-5352 
Md Rockville, Marktron 301-762-6210 
Md Towson, Marktron 301-825-8222 
NJ Pennsauken, Elctrn. Enclosures, Inc. 

609-665-6810 
ELCTRN. ENGRG. CO. CAL., 1441 E. Chestnut Ave., 

Santa Ana, Cal., 92701, Tel: 714-547-5651, TWX: 
.910-595-1550; Mgr. EICtrn. Pkg: R.T. Hunter; Mgr. 
Switches: T. Price; Mgr. Tape Readers: W. Weisman 
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Local Sales Offices & Reps. 
Ala Huntsville, Col-ins-Co., Inc. 205-539-1771 
Ariz Phoenix, Zeus Inc. 602-253-6104 
Cal Los Altos, Recht Assocs. 415-941-0336 
Colo Denver, Zeus Inc. 303-770-4400 
Conn Farmington, R. Perron & Co. 203-673-4825 
Conn Trumbull, A. Perron & Co. 203-268-9631 
Fla Orlando, Col-ins-Co 305-423-7615 
III Northfield, Torkelson Assocs. 312-446-9085 
Ind Indianapolis, Torkelson Assocs. 317-244-7868 
Kans Andover, Palatine Engrg. Sis. Inc. 316-683-7512 
Kans Overland Park, Palatine Engrg. Sis. 

913-262-5643 
Md KenSington, EMA(Elec. Mktg. Assts.) 

301-881-5300 
Mass Norwood, R. Perron & Co. 617-762-8114 
Mich Southfield, Sterling-Lowell Co. 313-352-8881 
Minn Minneapolis, Torkelson Assocs. 612-835-2414 
Mo SI. Louis, Palatine Engrg. Sis. 314-426-7055 
NH Dover, A. Perron & Co. 603-742-2321 
NJ FI. Lee, Tecnimat 201-461-8686 
NJ Hewitt, EECO 201-444-3220 
NM Albuquerque, Zeus Inc. 505-288-3941 
NY Rochester, EECO 716-621-2410 
NC Raleigh, Col-ins-Co. 919-834-6591 
Ohio Aurora. Engrg. Mktg. AsSIS. 216-562-6104 
Ohio Centerville, En9rg. Mktg. Assts. 513-433-2800 
Pa King of Prussia, EMA(Elec. Mktg. Assts.) 

Tex Houston, Palatine Engrg. Sis. 
Tex Richardson, Palatine Engrg. Sis. 
Utah Salt Lake City, Zeus Inc. 

215-265-1600 
713-747-6537 
214-231-9489 
801-466-4924 
206-783-3423 Wash Seattle, Blair Hirsh CO. 

ELCTRN. ENGRG. Local Distributors 
Ala Huntsville, Hall-Mark Elctrns., Box 1133 

205-539-0691 
Fla Hollywood, Schweber Elctrns. 305-927-0511 
Fla Orlando, Hall-Mark Elctrn., 7233 Lake Ellenar Dr. 

Ga 
III 
III 

305-855-4020 
Atlanta, Schweber Elctrns. 404-449-9170 
Chicago, Schweber Elctrns. 312-593-2740 
Elk Grove Vi, Hall-Mark Elctrns. Corp., 180 
Crossen Ave 312-437-8800 

Kans Lenexa, Hall-Mark Elctrn., 9006 Rosehill Rd. 
913-888-4747 

Md Rockville, Schweber Elctrns. 301-881-2970 
Mass Waltham, Schweber Elctrns. 617-890-8484 
Mich Delroil, Schweber Elclrns. 313-583-9242 
Minn Minneapolis, Hall-Mark Elctrns., 4555 W. 77th SI. 

612-925-2944 
Mo SI. Louis, Hall-Mark Elctrn. Corp., 6100 Madison 

NJ 
NY 
NY 

Ave. 314-521-3800 
Somerset, Schweber Elctrns. 201-469-6008 
Rochester, Schweber Elctrns. 716-328-4180 
Westbury, Schweber Elctms., Jericho Tpke 

516-334-7474 
NC Raleigh, Schweber Elclrns. 919-832-8881 
Ohio Beachwood, Schweber Elctrns. 216-464-2970 
Okla Tulsa, Hall-Mark Elctrn., 4846 S. 83rd Ave. 

918-835-8458 
Tex Dallas, Hall-Mark Elclon Corp., 9333 Forest La. 

214-231-5101 
T ex Houston, Hall-Mark Elctrn., Box 36739 

713-781-6100 
Wisc Milwaukee, Hall-Mark Elclrns., 11925 Ripley Ave. 

414-476-1270 
ELECTRONIC ENGRG. CO. CAL., Computer Equip., 1601 

E. Cheslnut Ave., Santa Ana, Cal., 92702. Tel: 
714-547-5501, TWX: 910-595-1550; Sis. Mgt: R.T. 
Clark 

ELCTRN. ENTERPRISES, 65 7th Ave., Newark, N.J., 
07104, Tel: 201-485-8500 

Local Sales Offices & Reps. 
Exp: N.Y., Westbury, MInthorne Int'l. 516-334-3303 
For: Can., Montreal, Que., Future Elctrns. Corp. 

514-481-7701 

ELECTRONIC EQUIP., See OmtronlC8 

ELECTRONIC HARDWARE CORP., Dlv. HHech 
Industries, Inc., 18G-l0 Liberty Ave., Jamaica, N.Y., 
11433, Tet 212-29"2710; V.P: H. Goodman 

Vol :ze489 
Local Sales Offices & Reps. 
Cal Hawthorne, Electro-Sonic Comps. 213-679-9781 
Colo Denver, A. G. Electronies 303-759-4790 
Conn Hamden, Impact Sis. Co. 203-248-9368 
Fla Miami Beach, Geartner Assocs., Inc. 

305-531-0200 
Fla Orlando, Geartner Assocs., Inc. 305-299-1000 
III Chicago. McBride Sis. Co. 312-775-1080 
Kans Overland, Penzner Mankus Assoc. 913-381-0004 
La New Orleans, G.V. Peck Co. 604-282-1553 
Md Pikeville, A Wetterhahn Co. 301-484-6376 
Mass Waltham, Impact Sis. Co. 617-893-2850 
Minn Minneapolis, Bitronies Sis. Co. 612-925-2944 
Mo Hazelwood, Penzner Mankus Assoc. 

314-731-4334 

*Vol.4-1973 

NJ Oaklyn, A. Wetterhahn Co., Inc. 609-858-3003 
NJ River Edge, MEG Sales 201·265-9887 
NY Buffalo, Telesco Assoc. 716-834-1026 
Ohio Cincinnati, F.E. Kahsar Sis. 513-471-9011 
Okla Tulsa, G.V. Peck Co. 918-585-5853 
Tenn Nashville, John L. Cottrell Co. 615-269-9890 
Tex Dallas, G.V. Peck Co. 214-328-3511 
Tex Houston, G.V. Peck Co. 713-664-1435 
Wash Mercer Island, J.H. Andersen Assoc. 

206-232-0484 

ELCTRN. INSTR. & SPECIALTY, 42 Pleasant St., 
Stoneham, Mass., 02180, Tel: 617-438-53.00; Gen. Mgr: 
R.A. Painter; Mktg. Mgr: W.K. Crawford 

Vol :ze740-743 
Local Sales Offices & Reps. 
Cal Anaheim, L & M Sis. 714-774-0492 
Cal San Jose, GroSken, Inc. 408-293-3108 
Md Lutherville-Timonium, Naudain Assocs. 

301-252-5378 
NJ Mount Laurel, Naudain Assoes. 

609-235-1801,215-564-3194 
NJ Nutley, I. Brill 201-667-0653 
Tex Houston, Texas Special Elctrn. Comps. 

713-666-5871 

ELECTRONIC LABORATORY SUPPLY, 7208 
Germantown Ave., Philadelphia, Pa., 19119, Tel: 
215-248-2700 ............ _ ......... _ ................ __ •••••••••• Vol :ze596 

ELCTRN. MEAS. INC., 405 Essex Rd., Neptune, N.J., 
0'7753, Tel: 201-922-9300; SIs. Mgr. R.J. HIli 

Vol le&73-675 
Local Sales Offices & Reps. 
Ala Huntsville, W. A. Brown 215-539-4411 
Ariz Scottsdale, Williams-Assoes. 602-947-4297 
Cal Sunnyvale, RDP InslS. Inc. 408-735-9040 
Cal Van Nuys, Gordon-Elliot Inc. 213-873-8862 
Colo Denver, Williams-Assocs. 303-343-2911 
Conn Hamden, Applied Measurements 203-288-5288 
Fla Fort Lauderdale, W. A. Brown 305-564-8000 
Fla Fort Walton Beach, W. A. Brown 904-243-6426 
Fla Orlando, W. A. Brown 305-425-5505 
Ga Tucker, W. A. Brown 404-939-1674 
Haw Honolulu, Aloha Assocs. 808-941-1574 
III Des Plaines, Marsland Assocs. 312-298-2620 
Ind IndianapoliS, Marsland Assocs. 317-924-3588 
La Grelna, W. A. Brown 604-367-4971 
Md Rockville, Farrell Assoc. 301-424-9460 
Mass Acton, Applied Measurements 617-263-2766 
Mich Royal Oak, The Salullo Co. 313-549-3910 
Minn Mpls., Marsland Assocs. 612-545-4481 
Mo SI. Peters, Marsland Assoes. 314-278-6949 
NJ Hackensack, SJS Assoc. 201-488-2444 
NM Albuquerque, Williams Assocs. 505-255-1638 
NY E. Syracuse, Ossmann Instr. 315-437-6666 
NY Rochester, Ossmann Instr. 716-328-2230 
NY Vestal, Ossmann Inslr. 607-785-9947 
NC Research Triangle Park, WA Brown Instrs. 

919-489-1546 
NC Winston-Salem, W.A. Brown Instrs. 919-788-3600 
Ohio Cleveland, Satullo Co. 216-486-2800 
Ohio Dayton, The Sautullo Co. 
Pa Melrose Park, RBT Meyers Assoc. 215-224-1663 

ELCTRN. MEMORIES, 12621 Chadron Blvd., Hawthorne, 
Cal., 90252, Tel: 213-644-9881, TWX: 910-325-6213; 
Dir. Mktg. Comm. Prod: P. Harding; Dir. Mktg. Mil. Prod: 
D. Knutson 

Local Sales Offices & Reps. 
III Des Plaines, EMM 312-297-3110 
Mass Wellesley, EMM 617-237-4800 
Mich Southfield, EMM 313-352-1040 
Minn Minneapolis, EMM 612-941-1843 
Mo Clayton, EMM 314-863-0015 
NJ Saddle Brook, EMM 201-845-0450 
Ohio Cleveland, EMM 216-884-1980 
Pa Pittsburgh, EMM 412-921-1221 

. Tenn Memphis, EMM· 901-362-9180 
T ex Dallas, EMM 214-243-2374 
Tex Houston, EMM 713-626-3592 
Va Annandale, EMM 703·941-2100 
Wash Seattle, EMM 206-623-1477 

ELECTRONIC MODULES, INC., 2500 E. Foolhill Blvd., 
Pasadena, Cal., 91107, Tel: 213-795-4231; App. Eng: 
A. Anderson 

ELCTRN. MOLDING CORP~ 88 Mill St., Woonsocket, 
R.I .. 02895, Tel: 800-556-6969, 401-76N8oo, TWX: 
71Q.387-136O; V.P: J. Murphy; SIs. Mgr: I. Dulude; V.P. 
Mktg: A. Klepper •••••••••.•••••••••••••••.• _ ........... _ •••••• Vol 3e&66 

Local Sales Offices & Reps. 
Cal Gardena, Compar, Coron Corp. 213-327-6650 
Conn Hamden, Compar, N.E. 203-288-9276 
Fla Orlando, G.F. Bohman Assocs. 305-855-0274 
Mass Newton Highlands, Compar, New England 

NY 
NC 
SC 

Plainview, R. Smith Assocs. 
Thomasville, Powe,lronies, Inc. 
Greenville, Powert,onies, Inc. 

617-969-7140 
516-681-3155 
919-476-6727 
803-244-1336 



MANUFACTURERS. SALES OFFICES DIRECTORY 

Tex Richardson, Semiconductor Sis. Assoc. 
214-231-6181 

ELCTRN. MOLDING Local Distributors 
Tex Houston, Lenerl Co., Box 2184 713-225-1465 

ELCTRN. NAVIGATION INDS., INC., 3000 Winton ReI. S. 
FIocheIter, N.Y ~ 14123, Tet 716-473-6800; SIll: L.II. 
Salmen ••••• ___ •••••••• __ •• _ .......... _VoI2e314 

Local Sales 0fIIces & Reps. 
Ala HuntsvHle, Scientific Devices 200-536-1969 
Ariz Scottsdale, Williams Assocs. 602-947-4297 
Cal Burbank, OMNIA 213-843-7240 
Cal Portola Valley, K1pp Assocs. 415-851-0123 
ColO Denver. Williams Assocs. 303-388-4391 
Aa Orlando, Scientiflc Devices 305-424-6792 
III Chicago, Carter Elctrns. 312-585-5485 
Ind Indianapolis, Carter Elctrns. 317-293-0696 
Md Silver Springs, Gawler-Knoop Co. 301-589-4406 
Mass So. Chelmsford. Independent Mktg. Rep. 

617-256-8251 
Mich Ferndale, Tiby Co. 313-547-3550 
Minn Minneapolis, Carter Elctrns. 612-544-9393 
Mo Hazelwood, Carter Elctrns. 314-731-2237 
NM Albuquerque. Williams Assocs. 505-255-1638 
NY Greenvale, B. D. Aaron & Co. 516-621-0630 
NC Burlington. Scientific Devices 919-584-8311 
OhiO Cleveland. Tiby Co. 216-371-5335 
Pa New10wn Sq., SWR Assocs. 215-356-6550 
Tex Richardson. Lear Assocs. 214-231-5388 
Wash Seattle. Underwood & Underwood 206-243-2133 
Wise Milwaukee. Cerler Elctrns. 414-464-5555 

ELCTRN. PRECISION COMPS .• 11 W. Sandford Blvd., MI. 
Vernon, N.Y., 10550, Tel: 914-664-2333; Pres: D.R. 
Edwards; Sis. Mgr: J.V. Daughtrey 

Local Sales Offices & Reps. 
Mass Burlington, Burlington Sis., Inc. 617-272-7655 
NJ Nutley, I. Brill 201-667-0653 

ELECTRONIC RESCH. ASSOCS., 311 E. Park St., 
Moonachie, N.J., 07074, Tel: 201-641-3650, TWX: 
710-994-5789; Sis. Mgr: P. Greco 

Local Sales Offices & Reps. 
Cal Mountain View, Telemetry Sis. Corp. 

, 408-732-9033 
Cal Whittier, DeAngelo, Rothman & Co. ' 

213-945-2341 
Colo Denver, Telemetry Sis. Corp. 303-424-5574 
III Park Ridge, R. F. Specialists 312-696-2044 
Md BsI1Irnore, Stemler 301-944-9262 
Mass Canton, New England Elctrn. Sis. 617-826-4835 
Mo St louis, Ensco-Rep 314-567-3935 
NJ Cherry Hill, Stemier Assoc., Inc. 608-966-4070 
NM Albuquerque, Telemetry Sis. Corp. 505-268-7861 
NY Fayetteville, M. P. Andrews 315-637-3144 
NY Plainview, R. Smith, Assocs. 516-681-3155 
NY Spring Valley, R. Smith Assocs. 914-352-1067 
Pa Paoli, Stemler Assoc .. Inc. 215-644-3477 
Tex Dallas, E. B. Robertson, Inc. 214-942-2711 
Va Alexandrlil, Stemler 703-548-7818 

ELECTRONIC RESEARCH CO~ DIY. Textron,lnc., Box 
113, Sb_ IlIuIon, Kan~ 66202, Tel: 113-631-6700, 
TWX: 118-741-6477; Sis. Mgr: G.J. Dehnert, Freq. Con. 
Prods. Slll.Mgr: R.L. Rush, Instra.; Sis. Mgr., Digital 
Prod: C.s. Cech _ .............. VoI1e.c3O,431; VoI:NOS 
Local Sales 0fIIces & Reps. 
FreQuency Control Prods. Div. 
Car Menlo Park, J. S. Heaton Co. 415-369-4671 
Cal Van Nuys, Shephard Camps. 213-787-4610 
Conn New Canaan, S Pierce. Inc. 203-966-4630 
Fla Casselberry, Dyne-A-Mark 305-831-5100 
Fla Clearwater. Dyne-A-Mark 813-446-3229 
Fla Pompano Beach. Dyne-A-Mark 305-942-5870 
III Oak Brook. Whitmore Assocs. 312-325-4727 
Ky Fort Mitchell, G. W. Thelen Co. 806-341-8181 
Mass Norwood. S Pierce, Inc. 617-762-3164 
Minn Minneapolis, Nortec Sis. 612-835-7414 
Mo Hazelwood, Centech 314-731-4220 
Mo RaylOWn. Centech Inc. 816-358-8100 
NJ Cherry HUI, H. J. White Co. 609-428-4544 
NJ Riverdale, Comp-Tech Sis. 201-935-5454 
NY DeWitt, H. R. Murray 315-446-5555 
NY New Hyde Park, Comp-Tech Sis. 516-593-2628 
NY Rochester, H. R. Murray 716-244-1100 
Wash Seattle, Blum & Assocs. 206-782-1600 

, For: Can .• Don Mills. Onl., Space EICIrn. Sis. 
416-447-5021 

For: Can., Montreal, Que., Space Elctm. Sis. 
514-735-5775 

1nsbU11ent Div. 
Ala Huntsville, Vesco 
Ariz Scottsdale, Williams Assocs. 
Cal Cupertino, T.L. Snitzer 
Cal Del Mar, T.L. Snitzer 
Cal Los Angeles, T.L. Snitzer 
ColO Denver, Williams Assocs. 
AI Orlando, Diltarep 
AI Pompano Beach, Datarep 
III Palatine, Bu-NeIiEngrg. 

205-881-8830 
602-947-4297 
408-257-8333 
714-454-2191 
213-836-6170 
308-343-2911 
305-843-5224 
305-781-9279 
312-358-2300 

Ind Incfoanapolis, Couchman-Conant 317-849-9890 
Md Rockville, Farrell Assocs. 301-424-9460 
Mass Cambridge, Ken Corp. 617-491-5700 
Mich Clawson, George Instr. Co. 313-585-7050 
Minn Minneapolis. ProductiOn Automation 

612-868-1893 
Mo Kansas City, Production Automation 

913-236-6600 
Mo SI. Louis. ProductiOn Automation 314-426-2331 
NM Albuquerque, Williams Assocs. 505-255-1638 
NY Elbridge, L-Tron Corp. 315-689-3787 
NY Greal Neck, Measurement Tech. 516-462-3500 
NY Lalham, L-Tron Corp. 518-785-5032 
NY Tonawanda, L-Tron Corp. 7·16-691-8887 
NC Winston-Salem, Radco Co. 919-722-9671 
Ohio Aurore, EMA, Inc. 216-562-6104 
OhiO Centerville, EMA. Inc. 513-433-2800 
Pa Abington, Powell-Pendergraph 215-657-0330 
Tex Houston, Palatine Engrg. 713-777-4477 
Tex Richardson, Palatine Engrg. 214-231-9489 
For: Can~, Downsview, Ont .• Whittaker Elctms. 

416-247-7454 
For: Can., Ottawa, Onl., Whittaker Elctrns. 

613-224-1221 
For: Can .• Roxboro, Que., Whittaker Elctrns. 

514-683-3621 
For: Can .. W Vancouver, B.C .• Whittaker EICtrns. 

604-926-3411 
ELCTRN. SEALS, 13766 Saticoy St, Van Nuys, Cal., 

91402, Tel: 213-873-4982; Sis. Mgr: H. Adelman 

ELECTRONIC SPECIALTY DlV~ Da1ron System, 18900 
N.E. Sandy Blvd., Portland, Ore, 17220, Tel: 
503-685-0121, TWX: 918-481-8782; Relay Prod. Mgr: R. 
UBdero .~-••• - .... - ••• - ••••• --... - ••••••• _. Vol 2e724-721 
Local Sales Offices & Reps. 
Ariz Scottsdale, F. Schoeffler 602-946-3470 
Cal Pico Rivera, Westrep 213-949-2551 
Cal San Jose, Westrep 408-265-7811 
Fla Seminole, Spartak 813-393-5402 
Ga Atlanta, Grady Duckett Sis. 404-451-3529 
III Hinsdale. J. O. Allyn 312-325-0495 
Md Hyattsville, L.D: Lowery , 301-439-3542 
Mass Brockton, Forsberg Sis. 617-522-6300 
Minn St Paul. Countryman Assoc. 612-645-9151 
Mo SI. Louis, Engrg. Srvc. 314-726-2233 
NY Smi1htown, TX Sales 516-979-9750 
NY Syosset, Masin - Esco 516-364-0310 
NY Syracuse, C. W. Aoring 315-478-2149 
Ohio Dayton, Berberich Assoc. 513-252-9981 
Pa Broomall, L. D. Lowery 215-356-5300 
Pa Harrisburg, L. D. Lowery . 717-233-0917 
Tex Dallas, R. R. Thomas 214-363-8591 
Wash Bellevue, H. Thorp Co. 206-454-0667 
For: Roxboro, Que., Can .• Wilson Entprs. 

514-684-0383 
For: Toronto, Onl., Can .• Wislon Entprs. 416-231-7536 

ELECTRONIC TRANSISTORS, 153-13 Northern Blvd., 
Flushing, N.Y., 11354, Tel: 212-539-6700; Eng: A. 
Sarkissian; Orders: M. Upton 

; ELECTRONIC SPECIAL TV Local Distributors 
NY Lynbrook. Peerless Radio, 19 Wilbur SI. 

516-593-2121 
ELECTRONS CO., Unit of, General Signal Corp., 65 

Passaic Ave .• Fairfield, N.J., 07006, Tel: 201-227-3830; 
V.P. Sis: D.J. Hall; Sls.lSvc: Mrs. J. Yost 

Local Sales Offices & Reps. 
Ala Birmingham, Whitman Assoc. 205-252-3079 
Cal EI Monte, Randolph Ind., hic. 213-283-7901 
Cal San Francisco, Artwell Elec., Inc. 415-467-1880 
Colo Denver, Gaer Sis. 303-758-3223 
AI Coconut Grove, Whitman Assoc. 305-448-6770 
Aa Gulf Breeze, Whitman Assoc. 904-932-5670 
Fla JackSonville. Whitman Assoc. 904-354-5985 
Fla Tampa, Whitman Assoc. 813-877-6081 
Ga Atlanta, Whitman Assocs. 404-521-0977 
III Chicago. Weldy-Lamont Assoc., Inc. 

312-777-8575 
Ky COVington, HaCkman Electrical Sis. Co. 

806-291-3800 
La New Orleans, Southern Mig. Rep,. Inc. 

504-944-7484 
Md Baltimore, A. L. Daniels 301-752-0982 
Mass West Roxbury, Northeast Mlrs. Assocs. 

617-325-3252 
Mlch Royal Oak, Continental Products Co. 

313-546-4520 
Me 51. .Louis. H. J. WeiBler & Assoc. 314-428-3934 
Mont Missoula, Pacific Western Agencies 

406-543-5296 
NJ Old Bridge, R. W. Duffy & Assocs. 201·721-1756 
NC Charlotte, WhItman Assoc. 704-334-4776 
NC Raleigh, Whitman Assoc. 919-787-2437 
Ore Portland, Pacific Westem Agencies 503-228-7281 
Pa Pittsburgh, Brown Elec. Equip. Co. 412-563-4444 
SC Columbia, George W. Greene Agency 

803-252-3032 
Tem Knoxville, Whitman Assoc. 614-687-3578 

·Vol. 4-1973 

Tex Houston, J Edwards Co. 
Va Richmond, Whitman Assoc. 
Va Roanoke, Whitman Assoc. 
Va Va Beach, Whitman Assoc. 
Wash Seattle, Pacific Western Agencies 

ELECTR 

713-223-4731 
703-268-3185 
703-774-6029 
703-428-8717 

206-MA-3-3483 
Wash Spokane, Pacific Western Agencies ' 

509-FA-8-4242 
For: Can., Streetsville. Onl., J. Wm. Henson 

418-626-3628 
ELECTRONS Local Distributors 
Cal Garden Grove, Allied Elctrns., 12311 Industry St 

213-598-6605 
III Chicago, Allied EIctms., 2400 W. Washington 

Blvd. 312-421-2400 
Minn Duluth. Northwest RadiO, 123 E. First St. 

218-727-1585 
Mo SI. Louis, Van Sickle Radio Elctrns, Inc, 1915 

Washington Ave 314-MA-I-5000 
Ohio Solon, REPCO, 6635 Cochran Rd. 216-248-8900 
Tex Ft. Worth, Allied Elctms., 401 E. 8th SI. 

817-336-6401 
Tex FI. Worth. Swieco, Inc., Box 670, 1518 E. 

Lancaster St' 817-335-8521 
ELECTROSPACE SYSTEMS INC., Box 1359, RichardSon. 

Tex., 75060, Tel: 214-231-9303, TWX: 910-667-4768; 
Sis. Mgr: B.H. Gardner 

ELECTROSTATIcs, IN~ 7718 Clalremonl M_ Blvd., 
San DIego, CA, 92111, Tat 714-279-1414; SIs. Mgr: R.D. 
McCartney •• _ •••• _._ •• _ .. _ ...... _.VoI 1"878 
ELECTROVERT, 88 Hartford Ave., MI. Vernon. N.Y., 

10553, Tel: 914-664-6090; Dlr. Tech. Info: F.J. Farrell; 
Chf. Eng: H. Tawil; Tech. Dlr: P.J. Bud 

Local Sales Offices & Reps. 
Ala Huntsville. BJR Reseerch Reps 
Ariz Phoenix, R. Anderson Co. 
Ariz Scottsdale, E. J. Foley & Assoc. 
Cal Burbank, Electrovert. Inc. 
Cal EncIno, CDH 
Cal Glendale, Tooltronics, Inc. 
Cal Los Angeles, K. Anderson Co. 
Cal Oakland, Hank Gabriel 
Cal Saratoga, Enterprise Engrg. Reps 
Colo Boulder. Mile High Elctrns. 
Colo Boulder, Straube Assoc. 
Colo Denver, B. T. Clark Inc. 
Fla Cleerwater, H. R. Gross & Co. 
Fla Maitland, Rowe Engrg. Sis. 
Ga Atlanta, Hopper & McCoy 
Ga Atlanta, J. Spears AssoC. 
Haw MakaIta, Pacific Mktg. Assoc. 

205-881-1841 
602-252-3965 
602-945-2667 
213-649-7833 
213-345-3111 
213-248-4000 
213-268-6771 
415-465-5361 
408-255-7272 
303-444-5615 
303-443-6600 ' 
303-623-2011 
813-446-6649 
305-834-2700 
404-872-5802 
404-237-4531 

686-3283 
III Chicago, Cumming & Foley Sis. Co. 

312-725-8110 
III 
III 
lnil 

Chicago, EMF Co. 312-689-8323 
Northlake, Electrovert, Inc. 312-562-1700 
Indianapolis, Central States Machinery Co. 

317-923-5433 
Ind IndianapoliS, Phillips Sis. of Ind. 317-547-5291 
Iowa Cedar Rapids, A. Sell & Assoc. 319-393-3225 
Ky Lo~isville. Phillips Sis. of Ky. 502-459-0796 
Md Bethesda, ARA Elctrns. Inc. 301-657-2585 
Mass NewtonvUle, Edcom. Inc. 617-969-9710 
Mass Norwood. JMG, Inc. 617-762-5333 
Mich Grosse Point Park, J. L. Miner Assoc. 

313-886-5878 
Mich Lathrup Village, R. C. Nordstrom & Co. 

313-444-4417 
Mich Southfield, M. A. Percival Co. 313-356-5710 
Minn Minneapolis, Servco 812-339-8611 
Mim SI. Paul, Countryman Assoc. Co. 612-645-9151 
Mo Raytown, Marty Taraski 816-356-4590 
Mo SI. LOUis, Engrg. Svc. Co. 314-726-2233 
Neb Omaha,A. Sell & Assoc. 402-331-1658 
NM Albuquerque, Straube Assoc. 505-294-1880 
NY DeWitt, F. W. Taylor Co. 315-446-0422 
NY Guiderland, Solder Pot 518-355-1829 
NY MeMlle, K/R Mktg. Corp. 516-420-8484 
NY Plainview, R. Smi1h Assoc. 516-681-3155 
NY Rockville Ctr., Plunkett & Lynch Assoc. 

NC Greensboro, W. P. Byrd Inc. 
Ohio Cincinnati, Phillips Sis. 
Ohio Cleveland, J. B. Clough Co. 
Ohio Cleveland. K. R. Dodge 
Ohio Cleveland, Marlow Assoc. 
Ohio Kettering. Bauer Industrial Sis. 
Ore Portland, VantJy Corp. 
Pa Enon Valley, NEBco Assoc. 
Pa Glenside, ARA Elctrns. Inc. 
Pa Narberth, S. A. Jeffries, Inc. 
Pa Philadelphia, Locust Elec. Sis. Inc. 
Pa Pittsburgh, H. E. Ransford Co. 
Pa Reading, Beil & Whitaker 
Tem ,Memphis. Strickland Assoc. 
Tex Dallas, J. Tuite Co. 
Tex Dallas, R. Matthews Elctrns. 
Tex Irving. Electrovert, Inc. 

516-0R-8-3098 
919-273-9387 
513-791-3926 
216-431-2700 
216-241-3307 
216-381-4600 
513-294-7070 
503-292-6833 
216-457-2333 
215-687-5250 
215-664-8500 
215-238-0121 
412-664-3428 
215-779-2610 
901-332-6578 
214-381-2103 
214-341-7989 
214-256-1516 
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Tex Richardson. P. J. Scanlon Co. 
Utah .Salt. Lake City. Straube Assoc. 
Wash Seattle. Electrical Agents NW Inc. 
Wash Seattle, Vandy Corp. 
Wisc Milwaukee. Electrovert. Inc. 
For: Can .• Montreal. Electrovert. Mfg. 

ELECTROVERT Local Distributors 

214-231-4661 
801-328-4513 
206-285-3560 
206-789-3300 
414-321-4840 
514-488-2521 

Cal Garden Grove. Allied Elctrns .• 12311 Industry St. 
213-598-6605 

Chicago. Allied Elctrns .• 2400 W. Washington III 
Blvd. 312-421-2400 

Ind Ft. Wayne. Ft. Wayne Elctrns. Supply, 3606 
Maumee Ave. 219-742-4346 

Ky Louisville. Burks. P.I., 842 S. 7th 502-589-3960 
Minn Duluth. Northwest Radio. 123 E. First SI. 

218-727-1565 
NY Farmingdale. Harrison Elctnc .• 20 Smith St. 

516-293-7990 
NY Rochester. Simcona Elctrncs. Corp .• 275 Mt. 

Read Blvd. 716-328-3230 
Ohio Cincinnati. United Radio Co .• Summit & Reinhold 

Dr. 800-582-7080 
Ohio Warren. REM Elctrns. Supply Co .• 264 W. Market 

SI. 216-399-2777 
Pa Altoona. Allegheny Elctrns. Inc, 800 Chestnut Ave 
Pa Reading. Barbey Elctrn .• 333 N. 4th St. 
Tex FI. Worth. Allied Elctrns., 401 E. 8th SI. 

. 817-336-5401 

ELGAR CORP., 8159 Engineer Rd., San DIego, Cal. 
93:111, Tel: 714-565-1155, TWX: 910-335-1246; V.P. 
Mktg: R.H. Wheelock; Chief Applications Engr: W.E. 
Foy ••••••••••••••••••••••••••••••••••••••••••• __ •••••••••••••••••••••• VOl 10677 
Local Sales Offices & Reps. 
Ala Huntsville. BCS 205-881-6220 
Ariz Scottsdale. BarnhUi 602-947-7841 
Cal Lawndale. Ward/Davis Assocs. 213-542-7740 
Cal San DiegO. Ward/Davis Assocs. 714-277-8081 
Cal Santa Clara. Ward/Davis Assocs. 408-246-9202 
Colo Denver. Barnhill 303-934-5505 
Conn Hamden. P. JenkS Assocs .• Inc. 203-281-0810 
Fla Orlando. BCS 305-896-4881 
III Des Plaines. Cozzens & Cudahy 312-298-3600 
Ind Indianapolis. Cozzens & Cudahy 317-244-2456 
Md Kensington. Eletrn. Mktg. Assoc .• Inc. 

301-881-5300 
Mass Wakefield. P. Jenks Assocs. 617-246-1590 
Mich Farmington, Carter, McCormic & Peirce 

313-477-7700 
Mim Mpls .• Cozzens & Cudahy 612-884-4336 
Mo Edmundson, Cozzens & Cudahy 314-423-1234 
NM Albuquerque. Bamhill 505-299-7658 
NY Albany, J. Reagan 518-489-4777 
NY Great Neck, Meas. Technology 516-482-3500 
NY New Hartford, J. Reagan 315·732-3775 for Utica 
NY Rochester, J. Reagan 716-473-2115 
NC Greensboro, BCS 9111-273-1918 
Ohio Cleveland, Carter, MeCormic & Peirce 

216-333-5650 
Ohio Dayton, Carter, MeGormie & Peirce 

513-278-5873 
Ohio Worthington, Carter, MeCormle & Peirce, Inc. 

614-888-4466 
Pa King of Prussia, Elctrn. Mktg. Assoc., Inc. 

215-265-1600 
Pa Pittsburgh, Carter, McCormic & Peirce 

Tex Houston, Barnhill 
Tex Richardson, Barnhill 
Wash ·Bellevue, Brennan 
Exp: San Diego, Elgar 

412-824-3760 
713-621-0040 
214-231-2573 
206-454-9332 
714-565-1155 

ELGENCO, INC., 1550 Euclid St., Santa Monica, Cal., 
90404, Tel: 213-451-1635; S.M: D.B. Cusworth 

Vol le.Q6-441 
Local Sales Offices & Reps. 
Ala . Huntsville. Lee Assocs. . 205-883-2530 
Cal Sherman Oaks. Windsor Dynamics 213-989-3631 
Cal Woodside. Windsor Dynamics 415-854-4870 
Conn Glastonbury. Instrs. Reps .• Inc. 203-633-0777 
DC Washington. R. Davies Assoc. 301-937-2215 
As Orlando. Lee Assocs. 306-843-6200 
Ge Chamblee. Lee Assocs. 404-457-7117 
Md Silv.er Spg .• R. Davies Assoc. 301-937-2215 
Mass Arlington. Instrs. Reps. 617-861-8620 
NM Albuquerque. Tech. Mktg. Assoc. 505-298-4321 
NY Great Neck. H. Krasner Assoc. 516-487-0690 
NC Raleigh. Lee Assocs. 919-787-5818 
Pa Newtown Square. Holdsworth & Co. 

215-EL-6-8550 
ELGIN ELCTRNS. INC.. SUb. Basic. Inc.. Walnut St.. 

Waterford. Pa .• 16441. Tel: 814-796-2501. TWX: 
510-699-6859; Sis. Mgr: L.C. Stuller 

EUN DIV .• Calnomia InSlrs. Co .• Div. of Aiken Ind .• 5150 
Convoy St.. San Diego. Cal.. 92111. Tel: 714-279-8620; 
Prod. Appl. Eng: W.W. Hanford 

Local Sales Offices & Reps. 
Ala Huntsville, Currie Aerospace 205-536-5650 
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Ariz Scottsdale. Williams .Associates. Inc. 
602-947-4297 

Cal Cupertino. T. Louis Snitzer Co. 408-257-8333 
Cal Los Angeles. T. Louis Snitzer Co. 213-836-6170 
Colo Denver, Williams Associates. Inc. 303-343-2911 
Ra Orlando. Currie Aerospace 305-855-0643 
Haw Honolulu, Aloha Associates 808-941-1574 
III Chicago. Megatek. Inc. 312-889-1277 
Iowa Cedar Rapids. Palatine Engrg. Sis. Co. 

319-365-8071 
Kans Andover. Palatine Engrg. Sis. Co. 316-683-7512 
Kans Overland Pk .• Palatine Engrg. Sis. Co. 

913-252-5643 
La Baton Rouge. SESCO 504-927-7574 
Mass Needham, Addelco Corp. 617-444-4754 
Mich Detron, Hocker Assocs. 313-531-1403 
Minn Minneapolis. Megatek, Inc. 612-925-4242 
Mo St. Louis. Palatine Engrg. Sis: Co. 314-426-7055 
NJ Fairfield. KLS Assocs. 201-227-2900 
NJ Hazlet. Mer Mon (2M) Elctm. Instru. 

201-264-1851 
NM Albuquerque. Williams Associates. Inc. 

NY 
NY 
NY 
NY 
NC 

505-255-1638 
Depew, Labtronics. Inc. 716-685-4111 
EndiCott. Labtronics. Inc. 507-748-0509 
Syracuse. LabtroniCs 315-454-9314 
Ulster Pk .• Labtronics. Inc. 914-883-6279 
Greensboro. Currie Aerospace Assocs. 

919-273-3040 
Ohio Cleveland. Hocker Assocs. 216-734-4433 
Ohio Dayton. Hocker Aasocs. 513-296-8638 
Pa Mt. Penn, Mer-Mon (2M) Electr. Instrum. 

Tex Houston. SESCO 
Tex Richardson. SESCO 
Va Annandale. Nine Assocs. 

215-779-1640 
713-668-7840 

,214-231-9364 
703-256-9105 

ELMWOOD SENSORS, INC., 1855 Elmwood Av.~ 
Cranston, R.I., 02907, Tet 401-781-8500, TWX: 
710-381-8413; VP SIs: A.W. Cannon ... _ ..... VoI ze1181 
Local Sales Offices & Reps. 
Ala Decatur. Tenn. Tech. Sales Inc. 205-350-0630 
Ark Hot Springs. M. Young Assocs. 501·262-1365 
Cal Palo Alto. O'Donnell 415-327-9081 
Cal Torrance. O'Donnell 213-323-9243 
Colo Denver. O'Brien Sis. 303-477-4713 
Conn Cheshire. G. Forman Co. 203-272-8509 
Fla Maitiand. 0 & E Assocs. 305-644-3039 
Ge Kennesaw. K & E Asso. 404-974-4264 
III Hoffman Estates. Tech. Reps. 312-894-5189 
Ind Marion. O. Bromberg 317-664-5384 
Iowa Cedar Rapids. S & 0 Sis. 319-393-1845 
Ky Louisville. O. Bromberg 502-245-8916 
Mlch Farmington. Davis & Martensen 313-474-8300 
Minn MpIS .• C. Listug Sis. 612-537-6740 
Mo St. Louis. E.J. Hill Co. 314-621-1818 
NH Durham. G. Forman 603-868-2282 
NJ Pitman. Col.oo Co. 609-589-5886 
NY Elinghamton. Canavan-Scanlon 607-724-7220 
NY Buffalo. Canavan-Scanlon 716-839-3373 
NY Larchmont. G.M. Moch Co. 914-834-3530 
NY Latham. L-Tron Corp. 518-785-5032 
NY Rochester. Canavan-Scanlon 716-442-0720 
NY Syracuse. Canavan-Scanlon 315-437-1271 
Ohio Cincinnati. O. Bromberg 513-381-5728 
Ohio Cleveland. Allied Entprs. 216-234-3838 
Pa Pittsburg. Allied Entprs. 216-234-3838 
RI Edgewood. G.H. Forman 401-781-1230 
Tex Fort Worth, T.J. Small Co. 817-332-6352 
Wash Bellevue. M. Poggi Co. 208-454-2026 
Wash Federal Way, Temco Northwest 206-838-0588 
Wise Milwaukee. R. Zingler 414-964-8120 
Exp: Can .• Vancouver. B.C., BollOn, Ltd. 504-736-0351 
For: Can .• Montreal. Braydon Electro 514-341-3330 
For: Can .• Nobleton. Ont., Braydon Electro 

416-859-0712 
ELSYTEC, INC .• 212 Michael Dr .• Syosset. N.Y .• 11791. 

Tel: 516-364-0550; V.P. & G.M: L Maimed 
EMC TECHNOLOGY INC. 1971 Old Cuthbert Rd., Cherry 

Hill. N.J .• 08034. Tel: 609-429-7800. TWX: 710 886 
0193; Pres: S.H. Rollin; Sis. Mgr: M: Trethaway 

EMERGENCY BEACON CORP., 13 River St., Naw 
RocheR., N. Y .10801, Tel: 814-235-9400; sta. Mgr: R. 
Scappatura .... __ .. ___ ,_._ •• _._ .... _._ .. VOI lea38 

EMERSON & CUMING. INC .• Dielectric Mat'IS. Div., 869 
Washington St.. Canton. Mass.. 02021, Tel: 
617-828-3300. TWX: 710-348-1324; V.P. Sis: W.R. 
Cuming 

Local Sales Offices & Reps. 
Cal Gardena. Emerson & Cummings Inc. 

213-321-8650 
III Northbrook. Emerson & Cummings 312-272-6700 
Md Silver Spring. Emerson & Cummings 

301-849-2777 
Mass Canton, Emerson & CummIngs 617-828-3300 
NY Kings Park. Emerson & Cummings 516-724-5216 
Ohio Cleveland. E&C DIal "Operator" Enterprise 2576 

·vor. 4-1973 

Pa Philadelphia. Emerson & Cummings 
215-848-2040 

Tex Richardson, Emerson & Cummings 214-235-7394 

EMPRO MFG. CO., INC., Box 26064, IndianapolIS, Ind., 
48226, Tel: 317-823-4478; SIs. Mgr: D. Hughes 

Vol .... • 
Local Sales Offices & Reps. 
Ala Huntsville. Electro-Tech. 205-539-3718 
Conn Middletown. Mancib Co. 203-347-5629 
Fla Orlando. ElectrO-Tech .• Inc. 305-423-5589 
Ga Atlanta. Electro-Tech. 404-767-8761 
III Chicago. Pacific Indicators 312-G0-1-1330 
Md Elkr~. Sunshine Sci. Il1strs. 301-796-5600 
Mass Burlington. The Mancib Co. 617-272-9450 
NY RuShing. Tobias & Co. 212-886-2020 
NC Charlotte. Electro-Tech. 704-392-7451 
Ohio Cleveland. Weschler Elec. 216-251-4509 
Pa Phlla .• Sunshine Sci. InSirs. 215-0R-S-56QO 

ENCOM PRODS. CO .. INC .• Box 300. Oxford. Pa., 19363. 
Tel: 215-932-9265; Sis. Mgr: R.P. Mallalieu 

ENCODER DIVISION. Utton Sys. Ine .• 20745 Nordhoff St.. 
Chatsworth. Cal.. 91311. Tel: 213-341-6161. TWX: 
910-494-1229; Mgr. Prod. Sis: C.R. Dering 

ENDEVCO.801 S. Arroyo Pkwy .• Pasadena. CaIW .• 91109. 
Tel: 213-681-2401, TWX: 910-588-3272; Natl. Sis. Mgr: 
V.L. McKelvy 

ENDICOTT COIL CO., 24 Charlotte St.. Binghamton. N. Y .• 
13905. Tel: 607-797-1263; Sis. Mgr: R.L. Beebe 

--- Advertisement ---
Reliable specialists in creative design 
and volume production of coils and 
coil assemblies. Engineering of coils 
for applications in solenoids, relays, 
reed switches, buzzers, controls, etc. 
Vacuum impregnation. Encapsula
tions by both UNIWELD, and transfer 
molding processes. New DC Power 
Supply to 200 volts activates computer 
readouts with minimal accessories. 

ENERGY SYSTEMS. 3180 Hanover SI.. Palo Alto. Cal.. 
94303. Tel: 415-493-3900. TWX: 910-373-1238; 
V.P-Mktg: R.T. AShcroft 

ENGDAHL ENTERPRISES. 2850 Monterey Ave .• Costa 
Mesa. Cal .• 92526. Tel: 714-540-0398; Pres: P.O. 
Engdahl 

ENGELMANN MICROWAVE. Skyline Dr .• Mon1ville. N.J., 
07045. Tel: 201-334-5700. TWX: 710 987-8344; Sis. 
Mgr: C. Schraulnagl . 

Local Sales Offices & Reps. 
Ariz Scottsdele. J. Smith & Assoc. 502-943-4131 
Cal Inglewood. L & M Engrg .• Inc. 213-674·6850 
Cal Santa Clara. L & M Engrg. Inc. 408-243-2891 
Cal Westlake Village. 3 dbm. Inc. 213-889-2300 
Colo Boulder. J. Smith & AssOC. 303-499-7509 
Conn Stamford. Dage Corp. 203-324-3125 
Fla Fort Lauderdale. Snow Co. 305-563-2448 
Ga Smyrna. SparTech Assocs. 404-432-3644 
III Highland Park. Feller Assocs. 312-433-3651 
Ind Rochester. Feller Assocs. 219-223-2377 
Kans Andover. Palatine Engrg. Sis. 316-683-7512 
Md Glen Burnie; MGN Enterprises Inc. 301-766-4263 
Mass Boston. P-J Engrg. Sis. Corp. 617-783-0510 
NM Albuquerque, J. Smith & Assoc. 505-255-2111 
NY Huntington. COB Enterprises. Inc. 516-692-5200 
NY Kingston. Ossmann ComP9nent Sis. Corp. 

91.4-338-5505 
NY Rochester. Ossmann Compo Sis. Corp. 

716-442-3290 
NY Syracuse. Ossmann Compo Sis. Corp. 

315-454-4477 
NY Vestal. Ossmann Comp. Sis. Corp. 607-785-9949 
Okla Tulsa. Palatine Engrg. Sis. 918-622·0321 
Pa Lafayette Hill, M. Lader Co. 215-825-3177 
Tex Houston. Palatine Engrg. Sis. 713-777-4477 
Tex Richardson. Palatine Engrg. Sis. 214-231-9489 
Va Woodbridge. M. Lader Co. 703-494-4731 
Wash Bellevue. Ray Over Sis. 206-454-4551. 454-9187 

ENGINEERED COMPONENTS CO .• 2134 W. Rosecrans 
Ave .• Gardena. Cal.. 902119. Tel: 213-321-6565; Sis. 
Mgr: J.F. Robison 

Local Sales Offices & Reps. 
Ariz Phoenix. Dorton Entprs. 502-263-0414 
Cal West Covina. Groh AssOCS. 213-338-8217 
Md Timonium. Hell.r Sis. Co. 301-252-4780 
Mass Woburn. Jalco Assocs. 617·227-1515 
NY Lynbrook. H. B. Hett Aasocs. 516-599-3351 
Pa Ardmore. R. D. Freedman Assocs. 216-649-3679 

ENGINEERING & ELCTRN. DEVICES. INC .• ·1024 N. 
McCadden PI.. Los Angeles. CaIH .• 90038, Tel: 
213-463-4175; Sis. Mgr: A.H. Alexander 

ENGIS CORP .• 8035 Austin Ave .• Morton Grove. III .• 60053. 
Tel: 312-966-5600; Sis. Mgr.-Hypotz DIv: A. Leaver; 
Sis. Mgr.-Diamond Tool Div: C. Stevens 

ENM CO .• 5350 Northwest Hwy .• Chicago. III .• 60630. rei: 
312-775-8400. TWX: 25-4088 



MANUFACTURERS & SALES OFFICES DIRECTORY 

Local Sales Offices & Reps. 
Ark Hot Springs, M. Young Assocs. 501-262-1365 
Cal Fremont, Kennan & Assocs. 415-863-2200 
Cal Los Angeles, Hartfield, Kennan & Freytag 

213-225-1318 
Conn Old Saybrook, M.L. Assocs. 203-388-9718 
Fla FI. Lauderdale, R.F. Carlson & Co. 305-733-0811 
Ind Indianapolis, Pacer Sis. & Engrg. Co. 

317-849-1481 
Mass Marlboro, M.L. Assocs. 617-485-8190 
Minn Minneapolis, ENM-F. Gertz 612-489-8747 
NJ Barring1on, Milt Carter 609-547-4691 
NY Baldwinsville, Scibetta Reps. 315-822-3993 
NC Charlotte, B. M. Triggs 704-525-7782 
Tenn Cleveland, Vaughn Sis. Co. 615-472-0501 
Tex ,Industrial Equip. 214-368-588t 
Tex ,Unidyne, Inc. 713-782-3060 
Wash Vancouver, Freytag & Assocs. 206-895-0326 

ENTERPRISE DEVELOPMENT CORP., 5127 E. 65th St, 
Indianapolis, Ind., 46220, Tel: 317-251-1231; Gen. Mgr: 
R.L. Kopernak; SIB. Mgr: L. Kopernak ........ Vol aet236 
Local Sales Offices & Reps. 
Cal Van Nuys, A. Szerlip Sis. Co. 213-782-1765 
Fla Ormond Beach, J. F. Thompson Co. 

904-677-2298 
Ind Carmel, Weeks Assoc. Inc. 317-846-0296 
Mo Ballwin. R. J. Throckmorton Sis. Co. 

314-227-7222 
Exp: San Juan. Puerto Rico. C. A. Vega & Assocs. 

766-8727 
ENTERPRISE Local Distributors 
Cal San Jose. Quement Ind·1. Elctrns .• 1000 S. 

Bascom Ave. 
For Local Source Data Call Toll-Free 800-645-8200 
(In N.Y. State Call 516-29+0990 Collect) 

ENVIRONMENTAL COMMUNICATIONS INC., 2718 S. 
Grand AYe., Santa Ana, CaL, 92705, Tel: 714-557-7800, 
TWX: 910-595-1781 .. _ ...... _ .. _ ...... _ ........................ Vol Mll 
For Local Source Data Call Toll-Free 800-645-9200 
(In N. y_ State Call 516-294-0990 Collect) 
EPIC. INC .• 150 Nassau SI.. New York. N.Y .• 10038. Tel: 

212-349-2470; Sis. Mgr: P. Letica 
EPOXY TECHNOLOGY. 65 Grove SI.. Watertown. Mass .• 

02172. Tel: 617-926-0136; Sis. Mgr: A. Delrnarsh 
Local Sales Offices .& Reps. 
Cal Atherton, Wadsworth-Pacific Mfg. Assoc. Inc. 

415-321-3619 
Cal Pacific Palisades. Wadsworth'Pacific Mfg. Assoc. 

Inc. 213-454-4313 
Conn Thomaston. Norcon (Div. of Intrade Inc.) 

203-283-5563 
Fla Longwood. Lenz Engrg. Co. 305-831-9797 
III Lake Villa. R.W. Venn Co. 312-395-5353 
NJ Clifton, C.W. Price Co. 201-395-5353 
NY LiVerpool. Wadsworth Mfg. Assoc. Inc. 

315-852-8865 
Ohio Dayton, The Sidnell Co. 513-885-4161 
Tex Dallas. Metron-Central 214-234-1411 
Wash SeatIIe 206-938-4166 
Exp: Plainville, Mass., Teknis 617-695-3591 

EPOXYLITE CORP .• 1901 Via Burton. Anaheim, Calif., 
92806. Tel: 714-956-9300; Sis. Mgr: P.A. TImmins 

EPSCO, INC~ 920 Westwood Dr., Addison, ilL, 80101, 
Tel: 312-543-0410; V.P./Sls: J_W_ Storch; Treas.lG_M: P. 
Arnerena; Pres: A. Sgrlgnoll _ ... _ ...................... Vol 10679 
Local Sales Offices & Reps. 

III Addison. EPSCO. lnc. 312-543-0410 
EPSCO, Local Distributors 

III Chicago. Elctrn. Distr. Co .• Inc .• 4900 N. Elston 
Ave. 

EPSCO. INC .• 411 Providence Hwy .• Westwood. Mass., 
02090. Tel: 617-329-1500. TWX: 710-348-0484; Mgr. 
Comml. Mklg: H. Clark; V.P. Mktg: J. Dhimos 

EQUIPTO, 225 S. Highland Ave., Aurora, In., 60507, Te~ 
312-TW-8-4641; A.M: R.H.. Stanford .. _ ..... _ ....... VoI30316 

EQUIPTO ENCLOSURE SYS., DiY. Equipto ElC1ma., 435 
Woodlawn Aye., Aurora, III., 80507, Tel: 312-897-4691; 
SIa. Mgr: Carl W. Peterson _ .... _ ........................ Vol :tealS 
Local Sales Offices & Reps. 
Ala Huntsville. J.L. Highsmith & Co. 205-881-3294 
Cal Fullerton. Kendall Mktg. Co. 714-870-4110 
Cal Los Altos. Kendall Mktg. Co. 415-961-3800 
Conn North Haven. Edcom. Inc. 203-288-3204 
Fla Hollywood. W. Ben Wimberly Co. 305-961-8962 
Fla Orlando. W. Ben Wimberly Co. 305-425-3083 
III Palatine, J. Clark Co. 312-358-5095 
Mass Newtonvine. Edcom 617-969-8710 
Mich Royal Oak. Satuno 313-549-3910 
Minn SI. Paul. Howard A. Cullen & Assocs. 

. 612-646-7371 
Mo Blue Springs. Caims & Hayes Elctrn. Sis. Co. 

, 816-229-1404 
Mo Sl Charles, Caims & Hayes Elctm. Sis. Co. 

. 314-946-8877 
NJ Bordentown. Dyna Rep Co. 609-298-8700 

NM Albuquerque. Data Handling 505-268-0928 
NY Purchase. Radiation Elctrns .• Inc. 914-948-2600 
NY Syracuse. Labtronics 315-454-9314 
NC Charlotte. J.L. Highsmith & Co. 704-333-7743 
Ohio Cleveland, Satullo 216-486-2800 
Ohio Dayton. Satullo 513-293-7061 
Tex Alvin. M. Kruvand Co. 713-331-3755 
Tex Dellas, M. Kruvand Co. 214-827-8043 
Utah Salt Lake City. Peirce Bowthorpe Agency 

801-521-9677 
Va Richmond. J.L. Highsmith & Co. 703-272-5868 
Va Springfield. Dyna Rep. Co. 703-321-8630 

For Local Source Data Caliloll·Free 800-845-8200 
(In N.Y. State Call 516-2&4-0990 Collect) 
ERA ACOUSTICS. 311 E. Park St.. Moonachie, N.J .• 

07074. Tel: 201-641-3650, TWX: 710-990-5064; Sis. 
Mgr: J. Grieg 

ERASER CO., Box 1342. Syracuse. N.Y .• 13201. Tel: 
315-454-3237; Sis. Mgr: J.F. Muhl 

Local Sales Offices & Reps. 
Ariz Scottadale. Fryco 802-945-3281 
Ark Hot Springs, Meredith Young Assoc. 

501-262-1365 
Fla Orlando. W.A. Brown Comps. 305-425-5505 
III Chicago. EMF Co .• Inc. 312-889-8323 
Md Silver Spring, Berkley Fuller 301-593-8986 
Mass Stoneham. Production Devices Corp. 

617-438-2772 
Mich Hillsdale. J. E. zaiser 517-437-4589 
Minn 51. Paul. Nordic ·Elctrns. 612-226-2210 
NJ Bayonne. Selstar Prods. 201-437-1220 
NY Guilderland. Solder Pot 518-355-1829 
NC Raleigh. F. G. Speidel 919-787-4521 
Ohio Clevland. J.O. Olsen Co. 216-752-5444 
Tex Bellaire. Hepco Corp. 713-867-2947 
Wash Seattle, Fleehart & Sullivan Inc. 206-522-1533 
Wisc Milwaukee, Wakefield-Krauthoff Co. 

414-871-3381 
Exp: N.Y .• New York. American Trading Co .• Inc. 

212-943-5100 
For: Can., Willowdale. Onl.. R. Neill Co. 416-225-5200 

ERDCO ENGRG. CORP .• 136 Official Rd .• Addison. III.. 
60101. Tel: 312-543-8733; Pres: J.S. Bogen; Exec. V.P: 
E.M. Nesvig 

ERIE FREQUENCY CONTROL, Diy. erie Technological 
·ProdL, 453 Uncoln St., Carlisle, PL, 17013, Tel: 
717-248-2232; Sis. Mgr: K_ Dance ...... _ .. _ Vol 2e406,407 
Refer to Erie Technological Prod. for sales office 
information 

ERIE TECHNOLOGICAL PRODS. (EEM), 644 Weal 12 
St., erie, I>a_, 18512, Tel: 814-453-5611, TWX: 
510-696-6607; SIS_ Mgr: PoE. Snyder ...... Vol 2e564,899 
Local Sales Offices & Reps. 
Cal Palo Alto. Erie Tech. Prod. 415-327-1520 
Cal Santa Ana, Erie Tech. Prod. 714-835-4822 
Fla Winter Pk .• Erie Tech. Prods. 305-844-0954 
III Des Plaines, Erie Tech. Prod. 312-297-5560 
Ind FI. Wayne. Erie Tech. Prod. 219-484-1528 
Mass Wakefield. Erie Tech. Prod. 617-245-7880 
Mo N. Kansas City. Lcompllnc 816-421-8400 
NJ Pennsauken. Erie Tech. Prod. 609-665-4787 
NC Greensboro. Erie Tech. Prod. 919-299-1905 
Pa Erie. Erie Tech. Prods. 814-453-5611 
Exp: Erie. Pa. T. O. Brown 814-453-5611 
For: Can .• Trenton. Onl.. Erie ·Tech. Prod. 

613-392-2581 
ERIE TECHNOLOGY Local Distributors 
Ala Huntsville. Powell'Elctrns/Huntsvine. Box 1095. 

803 Oster Dr. 205-539-2731 
Ariz Phoenix. Uberty Electms .• 3612 N. 16th SI. 

602-264-4438 
Cal EI Segundo. Uberty Elctrns .• 124 Maryland 51. 

213-322-8100 
Cal Ml View.Elmar Elctrn., 2288 Charleston Rd. 

415-961-3611 
Cal MI. View, Powell Elctrns/CaIHornia. Box 997. 411 

Fairchild Dr. 415-964-0820 
Cal San Diego. Western Radio. 1415 India 51. 

714-235-8571 
Colo Commerce City. Elmar Electronics Inc .• 6777 E. 

50th Ave. 303-287-9611 
Conn Hamden. Arrow Elctrncs .• 295 Treadwell SI. 

. 203-248-3801 
Fla Miami Springs. Powell Elctrns/Florida. Box 514. 

1740 NW 69th Ave 305-885-8761 
Fla Orlando. Powen Elctrns/Florlda. Box 5604. 2032 

Palmridge Way 305-859-1450 
Md Baltimore. Arrow Elctrns., 5207 E. Drive 

301-247-5200 
Md Baltimore. Radio Elec. Service Co .• 1026 

Cromwell Bridge Rd. 301-823-0070 
Md Beltsville. Powell Elctrns/Washlngton. 10728 

Hanna SI. 301-937-4030 
Md Hyattsvine. Milgray/Washington. 5405 Lafayette 

PI. 301-864-1111 
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Mass Boston, De Mambro Elctrns. 1095 
Commonwealth Ave. 617-787-1200 

Mass Burlington. Arrow Elctms •• 15 A Street 
617-273-0100 

NJ Charry Hin. Milgray/Delaware Valley. 1165 
Marlkress Rd. 609-424-1300 

NJ Moorestown. Arrow Elctrns .• Pleasant Vaney Rd. 
609-235-1900 

·NJ Saddlebrook. Arrow Elctrns. Inc .• 285 Midland 
Ave. 201-797-5800 

NY· Buffalo. Summit Disl. Inc .• 916 Main SI. 
716-884-3450 

NY Farmingdale. Arrow Elctrns .• Inc .• 900 Broad 
Hollow Rd., Rte. 110 516-694-8800 

NY Freeport. Milgray/New York. 191 Hense Ave 
516-546-8000 

Ohio Cleveland. Arrow Elctrns .• 23945 Merchantile Rd. 
. 216-464-2000 

Ohio Dayton. Arrow Elctms.. 3100 Plainfield Rd. 
513-253-9176 

Pa Erie. Mace Elctm .• 2631 W. 8th 51. 814-838-3544 
Pa Philadelphia. Milgray/Delaware Valley 

215-228-2000 
Pa Philadelphia. Powell Elctrns. Inc .• Box 8765, S. 

Island Rd & Enterprise Ave 215-365-1900 
Wash Seattle. Uberty Elctrns .• 5303 2nd Ave. S. 

206-763-8200 
ERIKSON SPECIALIZED TOOL CO.. Box 424. 

Pico-Rivera. Cal.. 90660. Tel: 213-899-3719; Sis. Mgr: 
J.R. Erikson 

ERIKSON Local Distributors 
Minn Duluth. Northwest Radio. 123 E. First SI. 

218-727-1565 

ESE, 10418 La Clenega, Inglewood, Cal_, 90304, Te~ 
213-772-8178; V_P: R. Mayers _ ........................ Vol 2e337 
Local Sales Offices & Reps. 
Cal Los Angeles. M. A. Stolaroff Co. 213-295-7781 
Haw Honolulu, D. Auston 
III Northfield. Torkelson Assoc. 
Ind Indianapolis. Torkelson Assoc. 
Minn Minneapolis. Torkelson Assoc. 
Mo Creve-Coeur, Data Technology 
NJ Plainfield. Allied Sales Corp. 
Ohio Dayton. Ashby Assocs. 
Tex Fort Worth. Dyna-Reps 

312-448-9085 
317-244-7867 
612-920-1046 
314-872-9167 
201-756-7125 
512-252-5627 
817-451-1392 

ESC ELCTRNS. CORP., 534 Bergen Blvd., Pallaades 
Pk., N.J~076S0, Tel: 201-947-0400, TWX: 710-991-8780; 
Pres: s.s. Packer, SIs.. Mgr: R. Carr 

Vol 2e583; Vol 30999 
Local Sales Offices & Reps. 
Ariz Phoenix, Toward Eng. Assoc. 602-955~1 93 
Cal Cupertino. P M Sis. 408-255-1771 
Cal Los Alamitos. Westaironics Inc. 714-832-4841 
Cal Marina Del Ray. Westaironics Inc. 213-821-7958 
Colo Arveda. Arrowhead Sis. Corp. 303-423-5556 
III Chicago. Carlson Elctms. Sis. Co. 312-774-0277 
Md Baltimore. H. J. Wh~e Co. 301-828-8373 
Mass Waltham. Betronic Assocs. 617-894-8400 
Mich Livonia. Compass Assocs .• Inc. 313-425-1133 
Minn Minneapolis. J-EX Elctrn. Sis. Co. 612-566-5340 
Mo SI. Louis. Carlson Elctm. Sis. Co. 314-991-0262 
NJ Cherry Hill. H.J. Wh~e Co. 609-428-4544 
NJ Clifton. Avionics Equip. Co. 201-772-1956 
NY Syracuse. Nycom 315-437-8343 
NY Yonkers. J. Brown Elctrn .. Sis. Rep .• Inc. 

914-779-7330 
Ohio Dayton. Compass Assocs. 513-252-9939 
Pa Philadelphia, Mid-Eastern Assocs. 215-842-2810 
Tex Richardson. Vista Assocs. 214-235-4547 
Utah Salt Lake City. Arrowhead Sis. 801-487-3444 
Wash Benevue. SD-R2 Prod. & Sis. 206-747-9424 
For: Can .• Downsvlew. OntariO. Zaslow Sis. Co. 

416-727-1211 
ESCO PRODUCTS. Oak Ridge Rd.; Oak Ridge. NJ. 07438. 

Tel: 201-897-3700; Pres: F.R. Stuhler 
ESSEX INTERNATioNAL, INC., Distributor Mrktg. Controls 

Dlv .• 131 'Godfrey SI.. Logansport. Ind.: 46947, Tel: 
219-753-7521. TWX: 810-295-0699; Dist. Sis. Mgr: C.E. 
Dunderman; Sis. Engr: M. Maloy; Sales Engr: R. Erb 

ESSEX INT·L. INC .• Ind·1. Wire Prods. Div .• 445 Park Ave .• 
Sycamore. III .• 60178. Tel: 815-895-4501. TWX: 
910-839-0611; V.P. & Gen. Mgr: G.w. Probst; Sis. Mgr: 
E.J.O·Reilly 

ESSEX INT'L.. INC .• Magnet Wire Div .• 1801 Wall SI., Fort 
Wayne. Ind.. 46804. Tel: 219-743-0311. TWX: 
219-241-4272; V.P. Sis: J. Gerber 

ESSEX, MAGNET WIRE Local Distributors 
Minn Duluth. Northwest Radio. 123 E. First Sl 

218-727-1565 
NY Rochester. Siincona Elctrncs. Corp .• 275 MI. 

Read Blvd. 716-328-3230 
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ESSEX INT'L, RBM COntrols, 131 Godfrey St., 
Logansport, Ind~ 46947, Tel: 219-753-7521, TWX: 
219-732-8235 D. Kampenga .M .. _."" .. _. Vol 2"744-751 
local Sales OffIces & Reps. . 
Cal Corona. Essex Conlrols.Div. 714-737-3511 
III Chicago. RBM Controls 312-478-9151 
M8Sl1 Needham. A&M Electronic Rep. Inc. 

617-444-8170 
MiCh Berrien SpringS, RBM Controls 616-473-4811 
Minn Mipls., RBM Controls 612-331-6370 
Mo SI. Louis, Controls Div., Essex Wire Corp. 

314-371-2616 
NJ HaCkensaCk. RBM Controls 201-641-4407 
NY DeWitt, RBM Controls 315-446-0600 
Ohio Cleveland, RBM Controls 216-781-2310 
OhiO Dayton. RBM Controls 513-277-8964 
Pa Blue Bell, RBM Controls 215-542-8476 
Tenn Franklin, Controls Div., Essex Wire Corp. 

615-794-8451 
Tex Dallas. RBM Controls 214-369-6541 
Exp: Can., Renfrew, Ont. K7V4A6, RW. Stark 

Exp: N.Y .• N.Y., Roburn Agency 
NY N.Y., Roburn Agencies 

ESSEX RBM local Distributors 

613-432-5221 
212-989-5939 

212-W0-6-2130 

Ala Huntsville. PoweliElctrns/Huntsville, Box 1095, 
803 Osler Dr. 205-539-2731 

Ariz Phoenix, Kierulff - Phoenix, 2633 E. BuCkeye Rd. 
602-273-7331 

Ariz Tucson, Inland Elctrn Supply Co., Inc, Box 4010, 
715 E. Broadway 

Ark Jonesboro, Bluff Cily Distrg. Co., 324 Huntington 
501-932-7811 

Cal Garden Grove. Allied Elctrns., 12311 Industry SI. 
213-598-6605 

Cal Hayward, Dunlap Elctrns., 25354 Cypress SI. 
415-352-1933 

Cal Hollywood, Hollywood Radio & Electr., 5250 
Hollywood Blvd. 213-466-3181 

Cal Los Angeles, Kierulff-Los Angeles, 2585 
Commerce Way 213-685-5511 

Cal MI. View, Powell Elctrnsl CalHornia. Box 997, 411 
Fairchild Dr. 415-964-0820 

Cal Redwood Cily, Electrical Sales Prod., 465 
Convention Way 415-384-2621 

Cal San Diego, Kierulff-San Diego, 8797 Balboa Ave. 
714-278-2112 

Cal Santa Clara, Fisher Switches Inc., 3381 Edward 
Ave. 406-244-6182 

Colo Denver, Burstein-Applebee 303-244-3336 
Colo Denver, Newark-Denver Elctrns., 2170 So. Grape 

SI. 303-757-3351 
Conn Stamford, Gerber Elctrns. & Radio Supply, 111 

Dunn Ave. 203-322-3253 
Fla Daytona Beach, Hammond Elctrns. Inc., 719 

Ridgewood Ave. 904-253-0531 
Fla FI. Myers, Hammond Elctrns Inc., 2563 4th SI. 

813-334-2277 
Fla Jacksonville, Hammond Elctms. Inc., 250 E. First 

SI. 904-356-4851 
Fla Lakeland, Hammond Elctrns. Inc., 930 E. Oak Sl 

813-688-4145 
Fla Miami, Elctrn. Equip. Co., 2701 NW 42nd Ave. 

305-871-3500 
Fla Miami Springs, Powell Elctrns/Florida, Box 514, 

1740 NW 69th Ave 305-885-8761 
Fla Orlando, Hammond Electrns., 911 W. Central 

Blvd. 305-241-6601 
Fla Orlando, Powell Elctrns/Flonda, Box 5604, 2032· 

Palmridge Way 305-859-1450 
Fla Tampa, Hammond Elctrns. Inc., 1516 Cypress SI. 

813-253"()104 
Ga Atlanta, Specialty Distributing. 763 Juniper SI. 

III 

III 
III 

III 

N.W. 404-873-2521 
Chicago, Allied Radio Corp., 2400 W. Lake SI. 

312-421-2400 
ChiCago, Burstein-Applebee 312-763-4848 
Chicago, Newark Elctms, 500 N. Pulaski Rd. 

312-638-4411 
Peoria, Klaus Radio & Eloo. Co., 8400 N. Pioneer 
Pkwy 309-691 -4840 

Ind FI. Wayne, FI. Wayne Elctrns. Supply, 3606 
Maumee Ave. 219-742-4346 

Ind Indianapolis, Graham Elctrncs., 133 S. Penn. SI. 
317-634-8480 

Iowa Cedar Rapids, Deeco, Inc., 2500 16th Ave. S.W. 
319-365-7551 

Kans Kansas City, Burstein-Applebes 816-561-5460 
Kans WIChita, RadiO Supply Co., 115 Laura 

316-267-5216 
La Metairie, Ind'i Distrs. Inc., 710 Papworth Ave. 

504-835-7281 
Md Baltimore, ASI Elctrn.l Astrex, 1728 Whitehead 

Rd. 301-265-6100 
Md Beltsville, Powell EIctrns/WashingtOn, 10728 

Hanna St. 301-937-4030 
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Md RoCkville, Pioneer/Washington, 1037 Taft SI. 
301-427-3300 

Mass Dedham, Gerber Elctrn., 852 Providence Hwy 
617-329-2400 

Mich Detroit, RS Elctrns., 12775 Lyndon St. 
313-491-1000 

Mich Grand Rapids, Stotts-Friedman, 2035 Eastern 
Ave. S.E. 616-241-6731 

Miss Columbue, Bluff City Distrg. Co., 116 S. 22nd SI., 
Box 2186 601-328-6212 

Miss Greenville, Bluff City Distrg. Co., Box 5606 
601-334-4412 

Miss SI. Paul, Gopher Elctrn. Co .. 2520 W. Larpenteur 
Ave. 612-64S..()889 

Miss Tupelo, Bluff City Distrg. Co., 210 S. Glaster 
601-842-6832 

Mo Kansas Cily, Burstein Applebee 816-561-5460 
Mo No. Kansas CIIIy, LCOMP-Kan Cily, 1520 Taney 

SI. 910-221-2400 
Mo SI. Ann, Inlerstate Ind Elctm, 10525 SI. Charles 

Rock Rd 314-428-6522 
Mo SI. Louis, Olive Ind'i Elctrns., 6662 Olive Blvd. 

314-863-7800 
Neb Uncoln, Burstein Applebee 402-434..()678 
NJ So. Plainfield, Brownell-Electro Inc., 500 Hadley 

Rd. & Durham Ave 201-753-4600 
NM Albuquerque, Klerulff-New MexiCO, 2524 Baylor 

Dr., S.E. 505-247-1055 
NY Buffalo, Summit Dist.Inc., 916 Mein SI. 

718-884-3450 
NY Farmingdale, Arrow Elctrns., Inc., 900 Broild 

Hollow Rd., Rte. 110 516-694-6800 
NY New York, Brownell Electro InC., 85 10th Ave. 

212-924-6000 
NY New York, Roburn Agencies Inc., 509-NW. W. 

14th SI. 212-989-5939 
NY Rochester, Summit Dtstrs., 292 Commerce Dr. 

716-884-3450 
NC Charlotte, Dixie Radio, 2220 Tryon SI. 

704-377-5413 
Ohio Cincinnati, Hughes-Peters, Inc., 4865 Duck Creek 

Rd. 513-351-2000 
Ohio Cleveland, Pioneer Standard Elctms., Inc .. 4800 

E. 131st SI. 216587-3600 
OhiO Columbus, Hughes-Peters, Inc., 481 E. 11th Ave. 

614-284-5351 
Okla Tulsa, Oil Capitol Eloo., 706 S. Sheriden 

918-836-2541 
Ore Portland, Eoff Eloo. Co., 509-N.E. 10th Ave. 

503-222-941 1 
Pa Philadelphia, Powell Elctrns, Inc., Box 8765, S. 

·Island Rd & Enterprise Ave 21 &-365-1900 
Pa Pittsburgh, RPC Elctrns., 620 Alpha Dr. 

412-782-3770 
Pa Reading, Barbey Elctrn., 333 N. 4th SI. 
SC Columbia, Dixie Radio Supply, Box 408 

803-253-5333 
Tenn MemphiS, Bluff Cily Distr. Co., Box 418, 234 East 

SI. 901-725-9500 
Tann Nashville, Electra. Distributing, 1914 W. End Ave. 

615-329-3971 
Tex Dallas, Texas Inslrs. Supply, 6000 Denton Dr. 

214-238-6850 
Tex Ft. WOrlll, Allied Elctrns., 401 E.8th SI. 

817-336-5401 
Tex Houston, SOlad State Elctrns./Tex., 6400 

Westpark Dr. 713-785-5205 
Tex Houston, Texas Instrs. Supply, 3939 Ann Arbor 

Dr. 713-785-4800 
Va Charlottesville, Piedmont Elec. Supply, 1 I 50 

Rose Hill Dr. 703-296-6167 
Wash Seattle, Sterling Electronics, 5608 6th Ave .. S. 

206-762-9100 
Wisc Milwaukee, Marsh Elctrns .. 6047 W. Beloit Rd. 

414-545-6500 
Wisc Milwaukee, Parts Mart, 1314 N. 7th SI. 

414-276-4160 
ESSEX INTERNATIONAL, Stemco Controls, Box 1007, 

Mansfield, Ohio, 44903, Tel: 419-884-1311; Prod. Mgr: 
J. Shoughnessy; Prod. Mgr: Mel Deerdorf 

ESSEX, STEMCO Local DistribU10rs 
Colo Denver, Burstein-Applebee 303-244-3336 
III Chicago, Burstein-Applebee 312-763-4848 
Kans Kansas Cily, Burstein-Applebee 816-561-5460 
Mo Kansas CIIIy, Burstein Applebee 816-561-5460 
Mo SI. Ann, Interstate Ind Elctrn, 10525 SI. Charles 

ROCk Rd 314-428-8522 
Neb Lincoln, Burstein Applebee 402-434-0678 

ESTERLINE ANGUS DIV" Esterline Corp., Box 24000, 
Inclllln8poll8, lnet., 46224, Tel: 317-2 .... 7611; DIg. Prod. 
Mgr: R. Moore; Servo. ProcL Mgr: P. Peek; DIrect 
Writing Mgr: B. !'eUck __ • ____ .... _._ Vol 1es38,539 

local Sales OffIces & Reps. 
Ala Birmingham, J. Spader Co. 
Ariz Scottsdale, BFA Corp. of Ariz. 
Ark Little ROCk, Electra-Tech Midsouth 
Cal Cily 01 Industry , EsterUne Angus 
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205-879-1366 
602-946-4215 
501-562-4090 
213-33()"1621 

Cal Hayward, Esterline Angus 415-785-8232 
Colo Denver, C. Beabout Co. 303-244-3151 
Fla Orlando, Datarep, Inc. 305'855-8945 
Fla Pompano Beach, Datarep, Ino. 305-781-9279 
Ga WOOdstock, James Spader Co. 404-429"()366 
Haw Honolulu, Berkley Eng. & Equip. Co. 

808-538-1921 
III Elmhurst, Esterline Angus 312-833-4410 
Ind IndianapoUs, C.D. Arnold Co. 317-546-4053 
Iowa Cedar Rapids, H. E. Ferris Co. 319-362-9156 
Iowa Des MOines, H.E. Ferris Co. 515-255-6008 
La New Orleans, Mid-South Sis. Co. 504-822-3030 
Mass Holliston, Esterline Angus 617-235-5343 
Mich Berkley, G.R. Peters Assocs. 313-564-6325 
Mich Marquette, NWR Elctrns. 906-226-7578 
Mlnn Minneapolis, Elec. Jobbers 612-377-7904 
Minn Virginia, NWR Elctms. 218-741-5060 
Mo Crestwood, C. B. Fall Co. 314-968-3850 
NJ Lodi, Esterline Angus 201-471-0084 
NM Albuquerque, BFA Corp. of Ariz. 505-296-8303 
NM Las Cruces, BFA Corp. of Ariz. 505-523-0601 
NY Buffalo, R.F. Lamb Co. 716-874-4900 
NY Kingston, R.F. Lamb Co. 914-338-8833 
NY Rochester, R. F. Lamb Co. 716-544-5580 
NY. Syracuse, R.F. Lamb Co. 315-454-2469 
NC Charlotte, Ranson, Wallace & Co. 704-334-4244 
Ohio Brecksville, Waldrip, Blankenburg & Co. 

216-526-1100 
Ohio Cincinnati, Beedle Equip. Co. 513-793-0140 
Okla Oklahoma City, Kennedy Engrg. 405-524-6048' 
Ore Portland, Mclaren, Inc. 503-297-2248 
Pa Jenkintown, Esterline Angus 215-887-2268 
Pa Pittsburgh, Bollinger & Richards 412-LO+2340 
Tenn Knoxville, G.W. Massey Co. 615-577-9553 
Tex Borger, Kennedy Engrg. 806-273-2871 
Tex Euless, Data Aids Assocs, 817-268-3505 
Tex Houston, Data Aids Assocs. 713-785-0581 
Va Fairfax, Hildenbrand Co. 703-28()"2330 
Wash Bellevue, McLaren Inc. 206-454-3400 
WVa Charleston, Vynock Engr. Co. 304-722-3525 
Wisc Milwaukee, T. R. Bickler Assocs. 414-453-3772 
For: Can., Burnaby 2, B.C., Aheam & Soper, Ltd. 

604-291-0214 
For: Can., Calgary, Alberta, Showalter Agencies Ltd. 

403-269-6411 
For: Can., Montreal, Que., Instra-Test, Ltd. 

514-837-1231 
For: Can., Toronto, Ont., Ahearn & Soper, Ltd. 

416-789-4325 
ESTERLINE Local Distributors 
Pa Reading, Barbey Elctrn., 333 N. 4th SI. 

ESTES ENGRG. CO., 543 West 184th SI., Gardena, CaIH., 
90248, Tel: 213-321-9811; Sis. Mgr: S. Estes 

ETC, DIV. ITT, 990 East 67 St~ Cleveland, Ohio, 44103, 
Tel: 216-HE-2..()855, TWX: 81G-421-8264; SIs. Mgr: F. 
Hoyle, Jr. ._ ...... _ .................. _."_ .. "." .. ,, .... _ Vol 30664,665 
Local Sales Offices & Reps. 
Ariz Phoenix, Toward Engrg. Assoc. 602-955-3193 
Ark Hot Springs, M. Young 501-262-1365 
Cal Anaheim, Lodan South 714-956-1560 
Cal San Carlos, Lo-Dan Inc. 415-592-4600 
ColQ Denver, Camel Elctrns. 303-757-6191 
Conn W Simsbury, Anchor Engrg. 203-658-6261 
Aa Pompano Beach, CBC, Inc. 305-782..()804 
Ga Roswell, E. Rushin Co. 404-993-8498 
III Chicago, A. J. Ellis 312-262-2706 
Iowa Cedar Rapids, J. Vrbik 319-317-8244 
Kans Leawood, Thunderbird Tech. Sis. & Sves. 

913-642-7220 
Kans Wichita, Thunderbird Tech. Sis. 316-684-3941 
Ky Louisville, B. T. Clark & Assoc. (GE accounts 

only) 502-425-0746 
Mass Wellesley Hills, Anchor Engrg. 617-235-6330 
MiCh DetrOit, R. C. Merchant & Co. 313-535-6000 
Minn Hopkins, Grayden & Aemmer 612-941-1120 
Mo SI. Louis, Thunderbird Tech. Sis. 314-567-8488 
NY Mount Vernon, Friedman-Smith Sis. 

NY Rochester, L. Marchese· 
Ohio Cleveland 
Ore Beaverton, ES/Chase Co. 
Pa Harrisburg, A. Rados 
Pa Pittsburgh, C. Dibble 
Tex Irving, AID Elctrns. 
Va Roanoke, J. Ramsey 
Wash Edmonds, ES/Chase Co. 
Wlsc Milwaukee, Devoz-Prinz 

ETC, local Distributors 

914-684-4866 
716-342-7684 
216-432..()855 
503-849-6177 

215-LO-3-4415 
412-391-3149 
214-259-4761 
703-362-9749 
206-774-3586 
414-272-0356 

Ariz Phoenix, Faspaco, 2935 McDowell Rd. 
602-273-<>460 

Ariz Phoenix, Liberty Elootms., 3612 N. 16th SI. 
602-264-4438 

Cal MI. View, Elmar Elctrn., 2288 Charleston Rd. 
41 5-961-361 1 

Cal San Carlos, Advance Electrical Sis., 850 
Montgomery La" Box 516 415-591-9651 



MANUFACTURERS lie SALES OFFICES DIRECTORY 

Cal Sun Valley, Richey Elctm. Inc., 10871 La Tuna 
Canyon Rd. 213-875-2862 

·Colo Commerce City, Elmar Electronics Inc., 6777 E .. 
50th Ave. 303-287-9611 

Colo Denver, Acacia Sales Inc., 785 S. Jason SI. 
. 303-744-6356 

Fla Miami, Rorida Aviation Corp., Box 235 Miami Inl'l 
Airport 305-887-7571 

iii Chicago, Hyland Elec. Supply Co., 623 W. 
Monroe SI. 312-263-4100 

Iowa Cedar Rapids, Jerry Vrbik Co., 3 - 50th SI., N.E. 
319-377-8244 

Mass Wellesley Hills, In-Stock Products Co., 40 
Washington SI. 617-235-6549 

Mich Detroit, RS Elctrns., 12775 Lyndon SI. 
313-491-1000 

Mich Romulus, Pioneer/Michigan, 6337 N. Beverly 
Plaza 313-729-8500 

Mich Troy, Terminal Supply Co., 500 Oliver SI. 
313-669-4200 

Minn Minneapolis, Berquist Co., 4350 W. 78th SI. 
612-925-2322 

Mo Creve Coeur, Coron Corp., 2260 Grissom Rd. 
314-432-3444 

NJ Jersey City, Cuny-Guerber, Inc., 3466 Kennedy 
Blvd 201-227-7722 

NJ Pennsauken, Recso Eltrns.-Div. of Aslex, Airport 
& Central Hwys. 609-662-4000 

NM Albuquerque, Industrial Elctms, Inc., 310 Val 
Verde S.E. 505-266-8721 

NY Binghamton, Wilshire Elctms., 617 Main SI., 
Westover Plaza 607-797-1236 

NY Plainview, Progress Elctms, Inc., 205 Express SI. 
516-433-1700 

NY Rochester, Rochester Radio, 140 Main SI. 
716-454-6300 

NY Rome, Rome Elctmes., 108-110 Spring SI. 
315-337-5400 

NC Charlotte, J. O. King, Inc., 3300 A Cessna Rd. 
704-527-0054 

Ohio Cleveland, Pioneer Standard Elctrns., Inc., 4800 
E. 131st SI. 216587-3600 

Ohio Dayton, Pioneer/Dayton, 1900 Troy 51. 
513-236-9900 

Ohio Menter, Menter Elec. Co., 7444 Tyler Blvd. 
216 946-8950 

Ore Portland, Almac/Slroum Elctrns, 8888 SW 
Canyon Rd 503-292-3534 

Pa Erie, Erie Corporate Contractors, 1968 Buffalo 
Rd. 814-455-8110 

Pa PittSburgh, Carneradio Co., 2801 Liberty Ave. 
412-391-7400 

Tex Dallas, National Precisi.on Prods., 10549 Denton 
Dr. 214-357-3921 

Tex Houston, Altair Co., 6345 Beverly Hill 
713-781-5300 

Tex Houston, Houston Elec. Distr. Co., 1609 Velasco 
SI. 713-224-4771 

Tex Houston, Nappco Fastners, 11260 Hempstead 
Hwy. 713-888-2521 

Tex Richardson, Altair Co., 405 N. Plano Rd. 
214-231-5166 

Utah Salt Lake City,S & H Terminals, Inc., 323 W. 
1410 South 801-484-7649 

Wash Seattle, Almac/Stroum Elctrns, 5811 Sixth Ave 
S. 206-763-2300 

WVa Beckley, Halley Elctms, 713 S. Oakwood Ave. 
304-253-2561 

EUBANKS ENGRG., 225 W. Duarte Rd., Monrovia, Calil., 
91016, Tel: 213-359-4531; Sis. Mgr: N.C. Sallemi 

Local Sales Offices & Reps. 
Ala Huntsville, Powertronles, Inc. 
Cal Glendale, Tool Tronics, Inc. 

205-852-6347 

Cal Los Angeles, IFM, Inc. 213-851-5641 
Cal Mountain View, Char1es Morse 415-960-7722 
Cal Mountain View, Tool Tronics, Inc. 415-967-5305 
Cal Pasadena, O.E.M. Sis. Co. 213-796-9937 
Colo Denver, Y. W. Slrong & Assocs., Inc. 

303-292-6900 
Conn Bridgeport, Technicallnstrs., Inc. 203-368-4592 
Fla Tilusville, Powertronics, Inc. 305-267-5699 
iii Lake Forest, Marsland Distributing Corp. 

312-295-1616 
Md Bethesda, Ara Elctms. Inc. 301-857-2585 
Mass Wilmington, Technicallnstrs., Inc. 617-944-3930 
Mich Detroit, Electro Entprs., Inc. 313-521-1500'2 
Minn Minneapolis, Production .Automation Corp. 

612-866-5700 
Mo Kansas City, Production Automation Corp. 

913-236-6600 
Mo SI. Louis, Production Automation Corp. 

NJ Livingston, Argo Engrg. Co: 
NY Spring Valley, Salit Assocs. 
NY Syracuse, Maloney Sis. Co. 
NC Raleigh, Powertronics, Inc. 
NC Thomasville, Powertronlcs, Inc. 

314-426-2331 
201-992-4367 
914-352-4443 
315-488-3440 
919-787-9090 
919-476-6727 

Ohio Cleveland, Electro Entprs., Inc. 216-261-7670 
Ohio Dayton, Electro Entprs., Inc. 513-426-6071 
Ore Portland, Vandy, Inc. 503-292-8633 
Pa GlenSide, Ara Elctrns. Inc. 215-887-5250 
Pa Pittsburgh, Electro Entprs., Inc. 412-371-8497 
Tex Dallas, Sivrighl Co. 214-357-6681 
Wash Seattle, Vandy, Inc. 206-789-3300 
For: Can., Thornhill, Ontario, Robert Neill Co. 

416-889-9971 

EVANS, GEORGE CORP., 121-37th St., Moline, III., 
61265, Tel: 309-762-9456; S18. Mgr: H_C. Easter 

Vol :'-1045 
EVAPORATED COATINGS, INC., 798 Welsh Rd., 

Huntingdon Valley, Pa., 19006, Tel: 215-WI-7-1465; 
Sis. Mgr: C.H. Barto; Business Mgr: R. Schaffer 

EWALD INSTRS. CORP., Rte. 7R, Kent, Conn., 06757, Tel: 
203-927-3278; Sis. Mgr: M.K. Ewald 

EWC, INC., 725 Faderal Ave., Kenilworth, N.J., 07033, Tel: 
201-245-3200, TWX: 7109965993; Sis. Mgr: D.E. Mac 
Millan 
--- Advertisement ---

POWER TRANSFORMERS are 
manufactured to cover the frequency 
range from SO Hz to above 20 KHz. 
The power capacity varies from a frac
tion of a VA to typically I KVA; IN
VERTER TRANSFORMERS are 
custom made to cover the full range 
from micro miniature units supplying a 

. fraction of a watt to units of I KW or 
more; PRECISION RATIO TRANS
FORMERS are designed to meet a 
wide range of requirements. Transfor
mation Ratio accuracy can be held to 
very tight tolerances, typical +.0 I %. 
Other parameters are usually limited 
by size, frequency of operation, im
pendance levels, etc.; CURRENT 
TRANSFORMERS are custom made 
to your requirements. EWC is design
ing and producing units that span the 
range from 60 Hz commercial units to 
30 MHz RF units for submarineserv
ice; L-C FILTERS are produced for 
lowpass, highpass, bandpass and band
stop application. The filters are custom 
made to meet individual requirements 
in the frequency range of 400 Hz to 
200 KHz. The filter size will depend 
upon the source and load impedances, 
attenuation, bandwidth, cutoff fre
quency and the input signal level; IN
DUcrORS manufactured are of 
Laminated construction for DC and 
low frequency filtering. Toroidal in
ductors for high stability and high Q 
for mid band application. Ferrite cup 
core inductors for high frequency and
lor adjustable applications. 

EXACT ELCTRNS., INC., 455 S.E. 2nd Ave., Box 160. 
Hillsboro, Ore., 97123, Tel: 503-648-6661, TWX: 
910-460-8811; V.P. Gen. Mgr: J.F. Fostsr; Sis. Mgr: R. 
Hill 

Local Sales Offices & Reps. 
Ala Huntsville, BCS Assoc. 205-881-6220 
Ariz Phoenix, PLS Assoes., Inc. 602-947-9110 
Cal Newport Beach, Feeger, Lucas; Wolfe 

714-540-4412 
Cal N. Hollywood, Feeger, Lucas, Wolfe . 

213-877-5518 
Cal Palo Alto, Coherent Mktg. Assocs. 415-327-2217 
Cal San Diego, Feeger, Lucas, Wolle 714-277-0993 
Colo Denver, PLS Assocs., Inc. 303-771-0140 
COM Hamden, P Jenks Assocs. 203-281-0810 
Fla Orlando, BCS Assocs. 305-896-4881 
III Chicago, Pivan Engrg. 312-539-4838 
Ind Indianapolis, Pivan Engrg. 317-253-1681 
Kans Shawnee Misson, Pivan Engrg. 913-722-1030 
Md Kensington, Elec. Mktg. Assoc. 301-881-5300 
Mass Wakefield, P Jenks Assocs. 617-246-1590 
Mich Farmington, Carter-McCormic & Pierce 

Minn 
, Mo 

NM 
NY 
NY 
NY 
NY 
NC 
Ohio 

313-477-7700 
Minneapolis, Pivan Engrg. 612-537-4501 
Manchester, Pivan Engrg. 314-227-3.501 
Albuquerque, PLS Assocs., Inc. 505-255-2330 
Greai Neck, Meas. Tech. 516-482-3500 
New Hartford, KLM Assoc. 315-735-8525 
North Syracuse, KLM Assoc. 315-458-6214 
Rochester, KLM Assocs. 716-442-0820 
Greensboro, BCS Assoc. 919-273-1918 
Cleveland, Carter-McCormic & Pierce 

216-333-5650 
Ohio Dayton, Carter-McCormic & Pierce 513-278;5873 
Ohio Worthinglon, Carter, McCormic and Peirce Inc. 

614-888-4466,4469 
Pa King of Prussia, Etec. Mklg. Asaoc. 215-265-1600 
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Pa Pittsburgh, Carter-McCormic & Pierce 
412-824-3760 

Tex Houston, Barnhill Assoc. 713-621 '0040 
Tex Richardson, Barnhill Assocs. 214-231-2573 
Ulah Salt Lake C~y, PLS Assocs., Inc. 801-272-3681 
Wash Seattle, Hayes Technical 206-783-2210 
Wisc Brookfield, Pivan Engrg. 414-786-1940 

EXCEL SPECIALTY CORP .• 6335 N. BroadWay. Chicago. 
111.,60660, Tel: 312-262-4781; Sis. Mgr: M. Bank 

EXECUTONE,INC., 29-1 0 Thomson Ave., Long Island City, 
N.Y., 11101, Tel: 212-392-4800, TWX: 710-582-2610; 
V.P. Mktg. & Sis: H. Hellering 

F-DYNE ELCTRNS., 441 Howard Ave., Bridgeport, 
Conn., 0&e05, Tel: 203467-6431; Ch. Eng: A. Home; SIs. 
Mgr: M. Koenlgaberg ._ ••• _._._ ....... _ ...... _ .... Vol :te442-444 

Local Sales Offices & Reps. 
Ariz Scottsdale, S. C. Blaker Co. 602-948-3061 
Ark HoI Springs, M. Young 501-262-1365 
Cal Redwood City, Parks & Pruitt 415-364-1640 
Colo Denver, Walter Engrg. 303-777-5585 
Conn Wethersfield, Con/Pak 203-563-4784 
~I Wilminglon, T. Davis Marketeers 302-998-0123 
Fla Maitland, Ellis & Assoes.· 305-645-1101 
III Northfield, Pretal & Travis 312-441-6055 
Ind Indianapolis, Electric Sis. & Engrg. 317-251-7245 
Kans Shawnee, J. Guernsey Co. 913-631-2414 
Mass Needham, Com/Pak 617-444-1259 
Mich St. Clair Shores, J. M. Thorpe Co. 313-779-6363 
Minn Mpls., Inl'l. Sis. Co. 612-881-6663 
NY Hempstead, Kahgan Sis. 516-538-2300 
NY Syracuse, Naylor Elec. 315-472-9183 
NC Greensboro, L & 0, Inc. 919-292-3201 
Ohio Cleveland, Marlow Assocs. 216-381-4500 
Tex Dallas, J. A. Green Co. 214-631-7450 
Va Fairfax, T. Davis Marketeers 703-591-7390 
For: Can., Oon Mills, Ontario, B. D. Vallillee Elctrns. 

416-447-8482 
F-DYNE Local Distributors 
III Palatine, Ohm/Elctms, 645 Vermont Ave 

312-359-5500 
FABRI-TEK, INC., 5901 5 County Rd. #18, Minn8apolis, 

Minn., 55436, Tel: 6,2-935-88", TWX: 910-576-2913; 
Dir. of End User Sis: K. Geeson; Dir. of OEM Sis: G. 
Larsen 

FABRI-TEK, INC., Memory Products Div, 5901 S. County 
Rd. 18, Minneapolis, Minn., 55438, Tel: 612-935-8811, 
TWX: 910-576-2403; Sis. Mgr: G. Larsen 

FABRICAST, INC_, 2517 Seaman Ave., So. EI Monte, 
Cal_, 91733, Tet 213-443-3247; Pres: H.P. Wood; V.P: T. 
Elam • __ • __ •• _._ .......... _ ...... __ •• __ •• _._ •• __ ._._ •• _ ••• _ Vol Z064Z4C4 

Local Sales Offices & Reps. 
Wash Seattle, J.J. Backer Co. 206-283-6470 

FACIT-ADDO, INC., 501 Winsor Dr., Secaucus, N.J., 
07094, Tel: 20,-966-5"" TWX: 710-992-8927; Sis. 
Mgr: T. Jahn 

FAIR-RITE PRODS. CORP., Wallkill, N.Y_, 12589, Tel: 
914-895-2055, TWX: 510-2411-4819; P .... : ItG. Parker 

Vol :'-1008 
Local Sales Offices & R~s. 
Cal City of Industry, M,cromstals 213-968-4718 
Colo Denver, A-G Electronics 303-759-4790 
Conn W Hartford, R. s. Pettigrew & Assoc. 

203-233-6533 
Fla Maitland, J Barrett 305-678-0172 
III Palestine, Fair-R~e Prod. 618-566-2556 
NJ Summit, H Delaney 201-673-7660 
Ohio CinCinnati, F. J. Campisano & Assoc. 

513-662-1616 
Tex Dallas, Stasco 214-239-5054 
Va Roanoke, A. B. Kreger & Assoc. 703-345-7011 
Wash Seattle, J. Bergford & Assoc. 206-937-6664 

FAIRCHILD SEMICONDUCTOR COMPS. GRP., Div. 
Fairchild Camera & Inslr. Corp., 464 Ellis Street, 
Mountain View, Cal., 94040, Tel: 415-962-5011 

FAIRCHILD SEMICONDUCTOR Local Distributors 
Ala Huntsville, Hall-Mark Elctrns., Box 1133 

205-539-0691 
Ariz Phoenix, Uberty Electrns., 3612 N. 16th 51. 

602-264-4438 
Cal EI Segundo, Liberty Elctrns., 124 Maryland 81. 

. 213-322-9100 
Cal Mt. VieW, Elmar Elctrn., 2288 Charleston Rd. 

415-961-3611 
Cal San Diego, Western Radio, 1415 India St. 

714-235-8571 
Colo Commerce City, Elmar ElectroniCS Inc., 6777 E. 

50th Ave. 303-287-8611 
Fla Orlando, Hall-Mark Elctm., 7233 Lake Ellenar Or. 

305-855-4020 
III Chicago, Semiconductor SpecialiSts,lnc. 

312-279-1000 
NC Raleigh, Hall-Mark Elctms., 3000 Indust. Or. 

919-832-4465 
Okla :rulsa, Hall-Mark Elctm., 48465. 83rd Ave. 

918-835-6459 
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Pa Phlla,delptiiai PqweII EklIr/I8, 1IIc .• Box 8765. So 
Island Ad & Enterprise Ave 215-366-1900 

. w.~.Seattle. Liberty Elctms .• saoa 2nd AVIjI. S. 
. • ' ,208-763-8200 

FAIRCHILD SOUND EQU!F1 .. Sub. Robins IneIs., 76 Austin 
,Blvd •• Commack. N.Y .• 11726. Tel: 616-543.&200; V.P. 
Engrg: G. Alexandrovlch. Sr.; S,is. Mgr: R.C. Belmont 

Local SaIe& Offices & Reps. 
Ala Birmingham, Adams & I\SSOCS .• Inc. 

205-822-8109 
cal oakland, Hank Gabriel 415-466-5361 
Colo Westminster, Elec;tro-Tell Sis .• ,Inc. 
Ra Tampa. Repelect 813-227-6051 
Ga Decatur, Adams & Assocs., inc. 404-981 ;2207 
Haw Honolulu, Gene Piety Factors. Inc. 808-8311-9069 
III Chica9o. Gordon Duvall Co. 312-774.&115 
III ChICagO, Ray R. Hutmacher'l\SSOCS. 

312-631-3248 
Ind Indianapolis. Robert MIisk Co. 
Iowa Pes Moines, KSW As8ocs. 515-279-8235 
MIch Detroit. Robert MIIsk Co. ' 313-342-8860 
Minn Minneapolis. Clark R. GIbb Co. 812-377-1200 
Me. Kansas City. K & W Assocs. 816-356-5240 
Mo St. louis, KSW I\SSOCS. 314-781-8111 
NY East Aurora. LSM Assocs. 716-652-0878 
NY FlUShing. MartyBettan Sis .• Inc. 212-989-7800 
NY Phelps, LSM Assocs.315-548-4891 
NY Port WashingtOn. Joseph As8ocs. 518-883-1829 
NY Roslyn, Telesco I~mational Corp. 516-484-4920 
NY Schenectady. LSM AasocS. ' 
tile Greensboro, Adams & Assocs .• Inc. 

919-272-6838 
Ohio Columbus, Mandabach Assocs. 814-235-0265 
Tenn Knoxville, Adams & Assoc$ .• lnc. 615.&17-4241 
Tex Dallas. WyrtKJrny Sis. Co. 
Tex Houston, Wyborny Sis. Co. 918-775-9242 

FAIRCHILO'SPACE & DEFENSE SYS., DiY. Fairchild 
Camera & InStr., 300 Robbins La, Syoaset, N.Y., 
11781. Tel: 516-931-4500. TWX: 510-221-1836; DiY. 
vp. GM: C.I': Lay 

f:AlRCHIlO SYS. TECHNOLOGY, 3500 Deer Creek Rd .• 
. :PaIo Alto., Cal., 94304, Tel: 415-493-5011. TWX: 

910-373-12Ct4; Mgr. Mk1g. Sve:.(3. Daggy 
AFlINOUSTRIESiNC:. 400 Warburton Ave., Long Branch, 

N. J •• 01740. Tel: 201-229-8300; Pres: J. S~; 
V.P:J.T~ 

FALSTROM CO .. 17~ FalstromCt .• PassaiC. N.J., 07056. 
Tel: 201-m-0013; V.P. Sis: R.E. HIli 

FANSTEEL INC., One Tantalum pI •• NChicsgo.m .• 80084. 
Tel: 312-889-4900, TWX: 910-235,1517; Mktg. Mgr: 
O.V. Caldwell 

F,ARIA METER CORP •• II Faria ..... UncnYllIe, Conn.. 
ot3U, Till: 203-84801271 ~_._~ __ ~.~~_.VOlII1443 
FARIA. THOMAS G .. CORP., 19 Faria La .• Uncasville. 

Conn .• 06382, Tel: 203-848-8271; Mv. Mgr: O. Baxter 
FARINON ELECTRIC, 935 WasIIIngton St., san Carlos. 

CalW •• 94070. Tel: 415.&93-8491; Sis. Mgr: T.A. 
Combellick 

FARMER !'LEC. PRODS. CO., INC •• Tech Circle. NatIck. 
Mass .• 01780. Tel: 817-853-8860; Sis. Mgr: C.M. 
Heckler . 

FARMER Local Distributors 
Pa Reading. Elarbey Elctm .• 333 N. 4th St. 

FARRAND CONTROLS, INC .• 99Wall St .• Valhalla. N.Y .• 
10596, Tel: 914-RO-1-2800; S/M: G. Quinn 

FEDERAL SCI. CORP., 615 Wast 131St.. New York. N.Y .• 
10027, Tel: 212-AU-6-44oo. TWX: 710581 4059; Sis. 
Mgr:R.Rothschild 

Local Sales Offices & Reps. 
Ala Huntsville, CoI-~o. 205-681-1835 
Ariz Scottsdale. WllHams As8ocs. 802-947-4297 
Cal ,MountaIn View, IFM·North 415-981-2828 
Cal Pacific BeacIJ. QPL. 1IIc. 714-274-3722 
cal, So. Pasadena. QPL, Inc. 213-882-3705 
Colo Denver. WUIiams Assoc$. 303-343-2911 
Conn Hamden. P. Jenks As8ocs. 203-281-0810 
PIa OrlandO, CoI-Ins-Co. 305-423-7815 
III ChiCagO. Berndt Assoc$. 312-283-0713 
Md Rockville, Mesa. Inc. 301-881-8430 
101_ Wakefield. P. Jenks As8ocs. 617.246-1690 
NJ Fairfield. KIs Assoc$. 201-227-2900 
NM AIbI.Iquerque. WUliams AS8OCS. 605-255-1638 
NY Uverpool. ~\leIco EIctms. 315-652.&272 
NC Raleigh. Col-lns-Co .• lnc. 919-934.fl591 
OhIo Dayton. U/Corp. 513-278'()788 
Pa Plymouth Meeting. Scien. DevlceS/Phila. . 

al5-826~15 
Tell· Dallas. Data Mktg. Asiocs: . 214-358-4643 
Tell Housto!I. oata Mktg. Assoc$. 713-686-9827 
Wash BeII8vue. Scien. DavlceS/NW 206-454.()900 
For: can .. Burnaby. B.C •• Ahearn & Soper. Ud. 

804-291.()l!14 
For: Can..~.Que .. AhMm & Soper. Ltd. 

. 614-487-5702 
For: can .• Ottawa. Ont. Aheam & Soper, Ltd; 

813-232-4518 
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For: can., T~, Ont~.Aheam&.SoP.r. Ltd. 
, 41&:789-4325 

FEEDBACK, INC .• 431) SprjngfIeId Ave., Berkeley H!tltS .• 
N.J:;07922, Tal: 201-464-1>181; SIs. Mgr:M.J.Lawson; 
SIs. &or: C.J. Stearman; Sis. Engr: S.M. Winans 

. FENWAL ELCTRN8., 63 Fountain St., ~ 
...... 01701. Tel: 817-87J4841. TWX: 710-348-0878; 
¥.P.1Iktg: &..I. WojeaId .. ~ ______ ._VoI201182 

Local Sales Offices & Reps. 
Ala Huntsville, CoI..Jns-Co., Inc. 205-539-1771 
Ariz PhoenIx. Dorton Entprs. 802-263-0414 
Cal LA., Ed Landa Co. 213-879-0770 
Cal Menlo Pk .. G. R. McKnight. Jnc: 415-325-2844 
Cello Denver, Zeus. Inc. 303-771-6200 
Conn SuffIeld; Andrews Airtronlcs, Inc. 2Oa-688-0446 
Fia Orlando. CoI-Ins-Co., Inc. 305-423-7615 
III ChiCagO, Midwast Elctm. Sales . 312-626-0030 
Ind Indpls •• MIdwest Elctm. Sales . 317-928,3736 
Iowa Marion. Thomas-Modrcin Assoc. 311l-377-6281 
Kana Shawnee Misn. Thomas-Modrcin Assoc. 

913-432-2131 
Md Baltimore. B. Whiie & Co •• inc. 301-494-5400 
Mass LynnfMlfd. Andrews Airtronlcs, Inc. 617-245.&220 
Mich Femdale. HIIItrOnics.lnc. 313-398.&556 
Mlnn MpIs, Murphy Assoc. inc. 612-544-3614 
Mo Hazelwood, Thomas-Modrcin Assoc. 

314-836-6448 
NM Albuquerque. Z_. Inc. 505-256-9831 
NY Fayetteville. R.P. Kennedy Co .• lnc. 

. 315-637-9601 
NY Huntington LI.. COB Entprs. Inc. 516-692.&200 
NY Hyde Pk., R.P. Kennedy Co .• Inc; 914-229-2269 
NY Rochester. R.P. Kennedy Co., Inc. 716-271-6322 
NC Raleigh, COI-ln8-Oo .• Inc. 919-834-8591 
Ohio Cleveland, A.H. Baler Co. & Assoc. 

, 216-461-8161 . 
Ohio Dayton, A.H. Baler Co .• & Assoc .. 513-276-4128 
Okla Tulsa. W. Pat Frana Company. Inc. 916-863-8707 
Ore Beaverton. Amason Assoc. 503-848-3416 
Pa Ardmore. W.K. Metz 215-849-3966 
Pa Pittsburgh. Covert & Newman Co. 412-583-0303 
Tex Ft. Worth. w. P. Fraiia Co .• Inc. 817-739-2394 
Tell Houston. W. P. Fraiia Co •• Inc. 713-772-1572 
Utah Salt Lake City, Zeus, Inc. 801-486-2317 
Wash Seattle, ArrieSon Assoc. 205-782-7664 
Wise Waukesha, M1dwastElctm. Sis. 414~542'&129 
Exp: Mass .• Framingham. Fenwal €Ictma. 

, 817-872-8841 
For: can., RexdaIe, Ont .• O. Randall Canada. Ltd. 

418-678-2880 
FENWAL.INC .. DiY. W. Kidde & Co., Inc., Main St., Ashland. 

Mass., 01721 , Tel: 617-681-2000. TWX: 617-681-1809; 
SIs. Mgr: J. Rice 

FENWAl. Local Distributors 
Utah Salt Lake City, Standard Supply Co .• 225 E. 6th 

So. 801-356-2971 
FERROOYNE CORP .• 4240 Glencos Ave •• Venice, CaIW., 

90291. Tel: 213-821-7933, Twx: 910-586-3780; Sales 
Admfnlstrator: P. Whalen 

Local Salas Offices & Reps. 
Cal Pasad_, Oressen-Bamas,213-795'7731 
III Wheaton. Engrg. ProdS. 312-853-6826 
Md Rockville. Eastronics 301-782-8445 
Minn Sl Paul, Engrg. Prods. 612-646-8819 
NY Elmira, A & 0 0evIcas 807-733-0405 
NY Hartsdale. Compo Sis. 914-725-1060 
NY Rochester. A & 0 Oevlce$ 716-586-8033 
NY Verona. A & 0 Devices 31.5-337-7321 
Tex Dallas, Stevens Sis. 214-350-2476 
Wash Se8ttle, Avionics-LIaISOII 205-767-3870 

FERRONIC8, INC .. 88 N. MaIn St., Fairport, N. Y .. 14450, 
Tel: 718-317-682O;Mktg. Mgr. R.s. KJonfU; Mgr. C .. t. 
Svca: E. Kolle ~~ ___ • _____ VoI 3el00t 

Local Sales Offices & Reps. 
Cal Long Beach, caln\8Eng. SIs. 213-432-7444 
cal santa Clara, Rodgers Assocs. 408-984-8110 

, Ra Eau Gallie. J.J. SmIth 305-254-4206 
III ChiCagO. Kennedy Engrg. 312-631-8283 
Ind Fort Wayne. Cornponimt Insulation Corp. 

Md BaItmore. Barnard WhIle 
~ Needham. W.E.'WeetoIi 
t,AiphBirmiilgham. Comp. Insulation 
NJ Hillsdale. B. eam.ron 
NY Syracuse. N. J. Matchuk 
OhIo Cltveland. Comp. InsuIatIori 
Ore Portland. 0,' G. Weber 
Pa KIng \If I'russiil; Monteiro 
Wash Seattle. O. G. W8ber 
WVa ~,O. G. Weber 

·YoI. 4-1-973 

219-465-7114 
301-484.&400 
617-444-1012 
313-844-11097 

20'~2525 
315-488-3251 
216-521-3570 
503-234-7871 
215-~4 

FERRONICS, ·INC. cont'd 
--- 'Advertisement ---, 

,Ferri~ manllfacturers of standard and 
cuStom tested toroids, wide band 
tranSformer beads 'and special shapes. 
'Precision machining of recording head 
!!Ole' pieces, 'rotating trailsformer 
cores. custom grinding of Rat and 
round shapes from ferrites or' white 
cer8Jl1ics. Glass or epoxy bonded re-
cording head pole Pieces. . 

FERROTRAN ELC1'RN .. 663 BroadwaY.N81II!Yark, N.Y.. 
10012, Tel: 212-AL-4-6810; SIs. MgI';E. ~ . 
, Vol le&82-884; Vol 3e1258 

FERRQltCUIIE cORp .. lit. Marlon Rd.. Saugarti88,N. Y •• 
12417. Tel: 914-248-2811; Prod. Mgr: O. H..-t; Prod. Mgr: 
W. BOlton ~.,..._~.~_~~.';~ • ..;~._~~.~ .. Vcil3e101o-1'013 

FERWALT. W.H •• INC.. HWY. 15 & WabbRcl., lapwai, 
Idaho, 83540, Tel: 2011-843-2281; V,P: R.J. Brant; Ant. 
Sla. Mgr: So PInaon ~_~~~ .. .;._~; ___ ,~VoI204OII 
Local Sales Offices & Reps. 
Ind,Aubum.leCh. Une 219-925-1757 
NY 'Melville, KIR Mktg. 516-420-8484 
p. Philadelphia, W.F. Assocs. 215-CA-4-412O 

FIBER PHOnCS. INC .• 2557 Soquel Dr •• santa Cruz, Cal., 
96080, Tel: 406-475-5242; Sis. Mgr: R. Keller 

FIOEUTY CHEM. PRODS. CORP., 472 Frelinqhuysen 
Ave •• Newark,N.J., 07114. Tel: 201-242-4110; Sis. 
Mgr: O. Ramsey 

FIFTH DIMENSION; Box 483, Princeton, N.J., 08540, Tel: 
609-924.&990, TWX: 510-885-9294; Mgr. Logcell 
Salas: W.O. Kinney; Mgr. Telemetry Salas: J.F. POhlke 

Local Sales Offices & Reps. 
Ariz Phoenix, Portis & Assocs. 802-947-4379 
Cal Encino, Porter Co. 213-788-2350 
Cal , Menlo Pk., G.R. McKnight Co. 415-325-2944 
'CoIo Denver, A-G Elctms. 303-759-4790 
Fla OrlandO.' Gra-Mar 305-941·2330 
III Palatine. C C Elctms. 
Maas Burlington, Tritek Inc. 617-272-4550 
Minn Minneapolis, G.E. Amason & Co. 612-920-2066 
Mo Kansas City, Harrls.Hanson Co. 816-444-9494 
lola St. louis, Harris-Hanson Co. 314-432-3611 
NJ Pennsauken. MegargsllHimmefstein 

809'662-3081 
NY Staten Islend, F.T. BsItista Co. 212-979-4020 
NY Syracuse, Nycom. Inc. 311>'437-6343 
Va Alexandria, Vanguard E:ngrg. Sis. 703-788-1880 
Wash Seattle. H. levinson Co. 205-323-5100 

FILM CAPACITORS. INC., 100 8th St., Passaic. N.J., 
07055, Tel: 201-779-2240; Sis. Mgr: S. Upman 

Local Sales Offices & Reps~ , 
Ala Birmingham, F. C. Nickerson & Co. 
Cal Moun~n View, G. C. Woempner Co: 

Cal Van Nuys, Panwarden Entprs. 
Colo 'Denver. Franklin Sis. Co. 
Fla Tampa, F.C. Nickerson Co. 

415-964.&454 
213-785-0773 
303-922-3823 

Ga I)IjIc;atur. F.C. Nickerson Co. 404-377-1757 
III BellwoOd, Flat Engrg. ,Assoc. 312.&47-6200 
III Chicago, Berndt Assocs. 312-283-0713 
Md Phoeoix. Cunningham & A'SSOCS. 301-823-4220 
Mass Chelmsford. Great Northam Elctms. 

" 617-256-8758 
Mich' Warren, OEM Elctm. Labs 313-755-6880 
NJ Leonia, Kohl-Cal'nber . 201-844-8488 
NY Pittsford, 0 Hurley Sis. 716,'&88-6159 
NC Charlotte, F. C. Nickerson &Co. 
Tex Dallas, G. Weinreich & Assoc$. 214-0A-I-28oo 
Wash Seattle, R Johnston Co. '. 206-524-5170 
Exp: Waltham, Maas.,. Betronic'.Assocs., 617-894-li400 

FILM ~ICROELECTRONICS, INC .• 17 A St.. BurHngion. 
Mass. 01903. Tel: 617-272-5850; Sis. Mgr: M. LIoz 

FlLTRON CO., 131-15 Fowler Ave., FlUShing, N.Y .• 11355: 
Tel: 212-445-7000. TWX: 710-582-3015; SI~. Mgr: W. 
Kowalchuk 

L,ocal SalesOffk:eS &Reps. 
Ariz . Scottsdale. BenriewItz & Assocs .• Inc.. 

Cal Los Altos, Recht Assocs. 
Cal Pico Rivera. Wastrep 
Cal san Jose. Filtron Co. 
COlo Denver, BenneWltz & ASsocs., Inc. 
Fla Jupiter, Massey Assoc$. 
Ra 51. Petersburg. Massey Assocs. 
Ga Tucker. Massey Assocs. 
Haw Honolulu, Intelec1t . 
III ChicagO. COmmunications Engrs. 
Ind ,Franklin. CornrnunicatiQn Engrs. 
Mel Baltimore. B. White & Co .• inc. . 

.' Md Silver Spring. FlItion Co:, Inc.., 
Mass Neadham. GarrettsonCo. 
MIl St. louis. Aerotronlc8. 1IIc. 

802-947-7379 
415-941-0338 
'21:1-949-2551 
408-266-3080 
303-399-1132 
305-748-4591 
813-347-6183 
404-936-9849 
aOs-ssl-6855 

. 312-761-0548 
317-783-7143 
301-484-5400 
301.&87-5100 
1117-449-2640 
3140<739-3947 



MANUFACTURERS & SALES OFFICES DIRECTORY 

NJ Cherry Hill. Mid-Eastern Assocs .• Inc. 
609-428-7977 

NJ Tenafly. Garrettson Co. 201-568-2354 
NM Albuquerque. Bennewilz & Assocs .• Inc. 

505-298-6775 
NY Hyde Pk .• R.P. Kennedy Co .• Inc. 914-229-2269 
NY Rochester. R.P. Kennedy Co .• Inc. 716-271-6322 
NY Williston Pk .• Garrettson Co .• Inc. 516-747-6610 
NC Burlinglon. P.J. Nahser Co .• Inc. 919-226-8053 
Ohio Dayton. Communications Engrs. 5f3-434-6871 
Okla Tulsa. Allied Comps .• Inc. 918-939-2848 
Tex Dallas. Texport Elctrn. Sis. 214-358-3521 
Tex Houston. Allied Comps .• Inc. 713-782-5406 
Wash Seattle. R. Drake Assocs. 206-763-2755 
Exp: N.Y .• New York. Lindor Inl'l. Corp. 212-685-6740 
For: Can .. Ottawa. Onl.. Aircraft Appliances & Equip .• 

L1d. 613-233-1852 
FINCOR DIV .• North American Rockwell. 3750 E. Market 

SI.. York. Pa .. 17405. Tel: 717-757-4641; Dir. Mktg: D. 
Heistand 

FIRING CIRCUITS, Dlv. Marathon Elec_ Mfg_ Corp., 
Muller Ave., Norwalk, Conn., 08852, Tel: 203-846-1633 
B. Mack D. Lynch .. _ .... _ ...... _ ... __ .................. Vol 1"680,681 
FISCHER SPECIAL MFG. CO .. 446 Morgan SI.. Cincinnati. 

Ohio. 45206. Tel: 513-961-1280; Sis. Mgr: J. Connor 
FISHER SCI. CO .• 711 Forbes Ave .• Pittsburgh. Pa .• 15219. 

Tel: 412-562-8300. TWX: 412-642-2186; Dir. PR: J.C. 
Pavlik 

FITCHBURG COATED PRODUCTS. Div. Litton Inds .• P. O. 
Box 1106. Scranton. Pa .• 18501. Tel: 717-347-2035; 
Sis. Mgr: R. Gallagher 

FLEX KEY CORP .• 18 Sargent SI.. Gloucester. Mass .• 
01930. Tel: 617-281-2040; Mkl. Spec: S. Cygelman; VP 
Mkt: R.J. Condap 

FLEX-LINK PRODUCTS. INC .• 1923 First St.. San 
Fernando. Cal.. 91340. Te.I: 213-365-9355; Sis. Mgr: M. 
Kane; Gen. Mgr: B. Jones 

FLEXIBLE CIRCUITS. INC.. Paul Valley Ind·1. Pk .• 
Warrington. Pa .• 18976. Tel: 215-01-3-2300; Sis. Mgr: 
J.D. Hannum 

Local Sales Offices & Reps. 
Ala Huntsville. 20th Century Mktg. 
Ariz Phoenix. Vari-Tron Sis. 
Cal Los Altos. Walter Assocs. 
Cal Pomona. CTS Sis. 
Conn Hartford. Cable Assocs. 
Fla Orlando. Perrott Assocs. 
III Chicago. J.J. McBride Sis. 
Mass Hartford. Cable Assocs 
Mich Grosse Pointe Woods. Elko Sis. 
Minn Minneapolis. Scott Elctns. 
NJ Fairfield. Brunetta Sis. 
NY Fairport, TAC Assocs. 
NC Greensboro. L & D Sis. 
Ohio Dayton. Midwest Mktg. 
Pa Narbeth. Bresson Assocs. 

205-772-9237 
602-997-0774 
415-941-3141 
714-629-5481 
203-525-5016 

275-1132 
312-775-1080 
203-525-5016 
313-884-7893 
612-9,29-2985 
201-227-2522 
716-337-1742 
919-292-3201 
513-433-2511 
215-839-6770 

FLIGHT SYS., INC., Box 25, Mechanicsburg, Pa., 17055, 
Tel: 717-697-0333; Pres: R.D. Shaffner; V-P: R.A. York 

Vol 2e752,753 
Local Sales Offices & Reps. 
Cal Altadena. Dorr Wagner Assocs. 213-681-4060 
Cal Burlingame. J.E. Striker Co. 415-342-1425 
Colo Woodland Park. Chartier Co. 303-687-2758 
Fla Palm Beach Gardens. Beacon Elect. Assocs. 

305-622-2770 
Ga Atlanta. Beacon Elect. Assocs. 404-351-3654 
III Northbrook. Electronics Unlimited 312-498-3270 
Minn SI. Paul. Countryman Assocs. Co. 612-645-9151 
NJ Englewood. Andrews & Andrews. Inc. 

201-569-8800 
NY Huntington. Andrews & Andrews. Inc. 

516-692-8686 
Ohio Medina. McShane Co. 216-725-4568 
Pa Paoli. T. Griffin Co. 215-647-1550 
SC Spartanburg. Beacon Elecl. Assocs. 

803-576-7462 
Tex Dallas. J. A. Green Co. 214-631-7450 
Exp: Mass .• Mattapoisent. Clark Exp. & Imp. Co. 

617-758-6448 
For: Can .• Ottawa 3. Ontario. Electrodesign Ltd. 

613-729-1231 
For: Can .• Quebec. Electrodesign L1d. 514-363-5120 
For:· Can .• Toronto 12. Ontario. Electrodesign L1d. 

416-787-0991 
For Local Source Data Call Toll-Free 800-645-9200 
(In N.Y. State Call 516-294-0990 Collect) 

FLITE-TRONICS COo, INC_, .3312 Burton Ave., Burbank, 
Cal., 91502, Tel: 213-849-1552; Pres: W.V. Vlscarr. 

Vol 1"685 
FLOW TECHNOLOGY. INC .• 401 S. Hayden Rd .• Tempe. 

Ariz .• 85281. Tel: 602-967-8601; Sis. Mgr: R. Franks; 
Ch. Eng: J.Guthrle 

Local Sales Offices & Reps. 
Ala HuntSville. Kemp Instrs .• Inc. 205-837-4305 
Cai' Calabasas. D.w. Harmon Co. 213-346-7559 

DC Washington. M G I Corp. 202-296-3795 
III La Grange. Olson Engrg. & Sis. Corp. 

312-482-3300 
Mass W. Acton. Applied Measurements 617-263-2766 
Mo Hazelwood. Dy-Tronix. Inc. 314-731-1445 
NJ Totowa. Control Sis. 201-785-0131 
NY Buffalo. Terryberry Engrg. Sis. Co. 716-632-7404 
SC Greenville. E.C. Capell & assocs. 803-288-4159 
Tex Arlington. P. Vickery Co. 817-261-9544 
Utah Houston. Pro-Quip (Ledow-Collins Assoc.) 

• 713-464-6832 
Wash Seattle. Brett Assocs. 206-935-8054 

FLUKE. JOHN MFG. CO .• INC .• Box 7428, Seattle, Wash .• 
98133. Tel: 206-774-2211. TWX: 910-449-2850; Mktg. 
Mgr: J.A. Froland 

FMC CORP .• Organic Chems. Div .• 633 Third Ave .• New 
York. N.Y .• 10017. Tel: 212-MU-7-7400; Sis. Mgr: W.A. 
Kelley 

FMC CORP .• Parts & Mat·1. Handling Div. Syntron. 264 
Lexington. Homer City. Pa .• 15748. Tel: 4121'179-8011. 
TWX: 510-468-9220; Elctrn. Prod. Une Mgr. T.P. 
Hoekelman . 

Local Sales Offices & Reps. 
Cal Los Angeles. C. E. Holmes Co. 213-256-2255 
Colo Denver. Gossard & Assocs., Inc. 303-985-0602 
III Hinsdale. Syntron Chicago Sis. Co. 312-325-3250 
Mass Needham. Garrettson Co. 617-449-2640 
Mich DetrOit. L. H. Dickelman 313-255-3300 
Minn SI. Paul. Northport Engrg .• Inc. 612-698-3841 
Mo SI. Louis. H. J. Weisler & Assocs. 314-428-3934 
NJ Hasbrouck Hghts .• Syntron Newark Sis. Co. , 

201-288-1845 
NY Penfield. J. Lazor Assocs. 716-473-8337 
Ohio Brecksville. A. Nace Co. 216-526-4323 
Ohio EnglewoOd. A. Nace Co. 513-836-7548 
Pa Media. W. Reeves Assocs. 215-566-6709 
Pa Pittsburgh. A. Nace Co. 412-922-7225 
Wisc Milwaukee. Syntron Semiconductor Sis. 

414-273-6773 
Exp: New York. N.Y .• Singer Prods. Co. 212-432-1400 

FOGG SYSTEM CO .• 1380 S. Dahlia St.. Denver. Col.. 
80222. Tel: 303-758-2979; Pres: Hal Fogg 

FORK STANDARDS, 213 Main St., W. ChicagO, In., 
60185, Tel: 312-231-3511; Sis. Mgr. A.E. Toht 

Vol 2-410-413 
Local Sales Offices & Reps. 
Cal Sherman Oaks. Windsor Dynamics 213-989-3631 
Cal Woodside. Windsor Dynamics 415-854-4870 
DC Washington. Tyler Griffin Co.- 215-647-1550 
Mass Salem. Forbes Engrg. 617-744-1693 
Mich DetroH. Harvey Teplilz 313-537-9058 
NY Great Neck. F. Tylinski 516-488-9070 
Ohio Cleveland. H. Teplilz 216-371-2044 
Ohio Dayton. H. Teplilz 513-277-6531 
Pa Paoli. Tyler Griffin Co. 215-647-1550 
Wash Seattle. Benno Persitz 
Exp: Minthorne. International Co. Inc. 516-334-3303 

For Local Source Data Call Toll-Free Il00-645-8200 
(In N.Y. State Call 516-294-0990 Collect) 
FORMA SCIENTIFIC. Box 649. Marietta; Ohio. 45750. Tel: 

614-373-4763; Sis. Mgr: J.R. Bergen 

FORMICA METAL PRODS. CO~ INC., Corporation Way, 
Dept. M, Medford, Ma.s., 02155, Tel: 617-395-5658; Sis. 
Mgr: C. Formica ...... u_ ••• __ .... _ .. _._ .... _ ......... _.~ Vol "17 
FOXBORO CO .• 38 Neponset Avenue. Foxboro. Mass .• 

02035. Tel: 617-543-8750; V.P.-US Sis: H. Thistle 
FREDERICK ELECTRONICS . CORP.. Hayward Rd., 

Frederick. Md .• 21701. Tel: 301-662-5901; Dir. Mkt: J.V. 
Murphy; Mgr. Applications Engrg: W.W. Rudisill; 
Applications Engr: R.F. Fogle 

Local Sales Offices & Reps. 
Cal North Hollywood. Plantronics 213-985-6068 
Cal Santa Clara. Plantronics 408-249-1160 
Fla Brandon 813-689-0220 
III Woodridge. Plantronics 312-971-2171 
Md Bethesda. Warner Assocs. 202-469-8904 
Mo Ballwin. Plantronics 314-391-0209 
NY New York. Frederick Elctrns. Corp: 212-422-2449 
Tex Conroe. Plantronics 713-353-2466 
WVa Charleston. Plantronics 304-949-4398 

FREDERICKS CO .• Televac Div .• Philm!)nt & Anne Sts., 
Huntingdon Valley. Pa .• 19006. Tel: 215-947-2500, 
TWX: 510-665-5232; V.P. Sis: W. Johnson; Sis. Adm: H. 
Simons 

FREED TRANSFORMER CO., 1795 Weirfleld St., Blllyn., 
N.Y., 11227, Tel: 212-386-1300; Sis. Mgr: Y_ Salzberg 

Vol 1-«4-447; Vol 3tl1254, 1255 
Local Sales Offices & Reps. 
Cal San Gabriel. R. Moye 
Colo Demler, Nelson 
Ga Atlanta. F. Fausett 
III Chicago. Tech. Devices 
Md Baltimore. B. White 
NY Geneva. E. Badway 
NY Mt. Vemon, Elect. InSlrs. 

*Vol. 4-1973 

213-CU-3-1669 
303-733-5528 
404-633-3561 
312-774-8252 
301-484-5400 

914-0W-9-9717 

Ohio Cleveland, Scott Elctms. 
Pa Pittsburgh. Scott Elctrns. 
Tex Dallas, R.F. Kimball Co. 

. Wash Seattle. M. Wlddekind 
Exp: N.Y. N.Y., Morhan Exporting 

FREED Local Distributors 

FREUDE 

216-T0-1-2826 
412-471-5223 

214-EM-I-6067 
206-284-8020 
212-925-1257 

Cal San Diego. Shanks and Wright Inc., 2045 Kettner 
Blvd. 714-239-0176 

FREQUENCY DEVICES, INC., 25 Locuat St., Haverhill, 
M .. 8., 01830, Tet 817-372-6930; $Ie. Mar: C.L Walker; 
Pr_ R. W. Steer; Dlr. of Eng: A. Schutz ._ .. Vol ae&85 
Local Sales OfflC9S & Reps. 
Ala HuntsVille. Reynolds & Assocs. 205-538-1941 
Cal Campbell. Sedillo Co. 408-374-5220 
Cal Enclno. ELTEC 213-981-9881 
Colo Englewood. Klein Aerospace Assoc. 

303-781-4967 
Fla Melboume. Reynolds & Assocs. 305-727-3205 
Ga Atlanta. Reynolds & Assocs. 404-252-5360 
III Northfield, Torkelson Assocs. 312-446-9085 
Ind Indianapolis. Torkelson Assocs. 317-244-7887 
Kans Shawnee Mission, Tech.Sls. Assoc. 

913-888-3330 
Md Silver Spllng. Rep-Tron Inc. 301-593-4844 
Mass Walthaln, COM-SALE 617-890-0011 
Mich Detroit. Electro Sis. Assoc. 313-528-8800 
Mlnn Minneapolis, Torkelson Assocs. 612-920-1046 
Mo Ferguson, Technical Sis. Assoc. 314-725-5361 
NJ Fort Lee. Tecnimat 201-461-8688 
NMAlbuquerque, Klein Aerospace Assoc. 

505-344-8020 
NY Syracusa. Labtronics Inc. 315-454-8314 
Ohio Cleveland, Electro Sis. Assoc. 216-261-5440 
Pa Ambler. Wyncota InSlru. Co. 215-643-2440 
Tex Richardson. Scien. Sis. Co. 214-231-6541 
Wash Seattle. Avionics Liason 206-767-3870 

FREQUENCY ELCTRNS~, 3 Delaware Dr., New Hyde Pk., 
N.Y .• 11040. Tel: 516-328-0100. TWX: 510-223-0418; 
Exec. V.P: A. Lazar; Sis. Admin: M. Kaufman; Pres: M. 
Bloch 

Local Sales Offices & Reps. 
Ala HuntsVille. Int'l. Seien. 205-837-1601 
Cal Sherman Oaks, Windsor Dynamics 213-989-3631 
Cal WoodSide, Windsor Dynamics 415-854-4670 
Fla Orlando. Truex Assoc. 305-659-2160 
III. Des Plaines, S. Slerling Co. 312-298-8545 
Md Rockville. Mariktron Inc. 301-762-6210 
Mass Newton Highlands, Campar New England 

617-969-7140 
Mich Ferndale. TIby Co. 313-547-3550 
Mo St. Louis, S. Stariing Co. 314-542-3638 
NJ Englewood. Scien. Devices-East 201-871-3916 
NY Rochester, Ossmann Camps. 716-442-3290 
NC Winston Salem, Int'l. Scien. 919-722-1783 
Ohio Cleveland. TIby Co. 216-371-5335 
Pa Glenside, Elcom Inc. 215-885-1325 
T ex Houston, R. Martin Assocs. 713-462-4077 
Wash Renton, S. Wilson Co. 206-226-0650 
Exp: New York. New York, Henley Electronics 

212-986-5544 
FREQUENCY ENGRG. LABS., Div. Harvard Inds.,lnc., Box 

527. Farmingdale, N.J .• 07727, Tel: 201-938-9221, 
TWX: 201-938-2458; Sis. Mgr: S.C. Bucher; Prod. MktQ. 
Mgr: J. Silance 

Local Sales Offices & Raps. 
Cal San Francisco, Frequency Engrg. Labs 

415-327-3633 
Tex Ft. Worth. C. Wolf Co. 817-736-1702 
Tex Houston. C. Woll Co. 713-843-2114 
Tex Universal City, C. Wolf 512-856-6872 

FREQUENCY SOURCES, 166 Middlesex St, No. 
Chelmsford, Mass .• 01883, Tel: 617-251-8747, TWX: 
710-343-6506; Sis. Mgt: P.K. Butler 

Local Sales Offices & Reps. 
Ala Huntsville, FM Assocs. 205-536-9990 
Ariz Phoenix, Thorson Co. 602-264-5878 
Cal Los Angeles, The Thorson Co. 213-837-0790 
Cal Sumyvale. Waldman Assoc. 406-245-2500 
Colo Denver. The Thorson Co. 303-355-3521 
Fla OrlanllO. Currie Aerospace 306-855-0843 
III Chicago, Techrep, Inc. 312-761-6548 
Ind Ft. Wayne, Tx Sis. 219-485-0805 
Md Ellicott City. VPI. Inc... 301-485-4060 
Mass Weymouth, O'Sullivan Elctrn. Sis. 617-337-3134 
Me Shawnee, John F. Guernsey 913-631-2414 
NM Albuquerque. The Thorson Co. 505-265-5655 
NY Tuckahoe, Spectrum Sis. 914-798-1660 
NY Utica, B.D. Hummel' 315-732-2370 
NC GrealSboro. FM Assocs. 919-294-2754 
Tex Dallas, The Thorson Co. 214-233-6744 

FREUDENBERG, B., INC., 50 Rockllfliller Plaza, New 
York, N.Y., 10020, Tel: 212-757-9130; Sis. Mgr: W.J. 
Uionhardt 

Local Sales Offices & Raps. • 
Cal Pasadalla; C. Harrison & Assocs. 213-798-0913 
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FRIEND 

Ff'IIENO'S MFG., Rd. 2, Box 74, Williamstowr:>, N.J., 08094, 
Tel: 609-629-7919; Sis. Mgr. F. Friend 

JUNCTION MODULES, INC., 2441 Campus Dr., Irvine, 
Cal.., 92664, Tel: 714-833-8314, TWX: 91Q-595-1706; 
Mktg. Mgr: G. Osgood; V.P: T. Cate 

FURNAS ELEC. CO., 1 t97 McKee SI., Batavia, III., 60510, 
Tel: 312-879-34tO, TWX: 720-458; Mgr. Adv. & PRo C. 
Witschonke 

FUSION' SYSTEMS CORP., 12111 Parklawn Dr., 
Rockville, Md.,20852, Tel: 301-881-5934; Mktg: M. 
Greenblatt; Engr: M.G. Ury 

GABRIEL ELCTRNS. INC., Box 626, Scarborough Ind'i. 
Pk., Scarborough, Me., 04074,Tel: 207-883-5161; Sis. 
Mgr., Bell Sys. Accounts: O.B. Crisman; Sis. Mgr., 
Commercial Accounts: R. McCallum 

GAERTNER SCIENTIFIC CORP., 1261 A Wrightwood Ave., 
Chicago,lII., 60614, Tel: 31'2-281-5335; Sis. Mgr: E.G. 
Watson 

GAF CORP., 140 W. 51 SI., New York, N.Y., 10020, Tel: 
212-582-7600, TWX: 212-640-5088; Dir. Mkl. Indl. 
Prods: F.T. Campagna; Prod. Mgr., Micrographic 

·Prods., Office Sys. Div: S. Tytel 
GAGNE ASSOCS., INC., 1080 Chenago 51., Depl. 3EE-27, 

Binghamton, N.Y., 13901, Tel: 607-723-9556; Pres: A.F. 
Gagne; VIP Sis: J.W. Cady; 515. Mgr: J. Edwards 

GAMBLE, CHARLES T. INDS., New Jersey Ave. & 
Fairview St., Rlvetalde, N.J., 08075, Tel: 609-:461-1900; 
Pres: C.T. Gamble; V.P: T. Gamble .... Vpl ~1142,1143 
Local Sales Offices & Reps. 
Cal Escondido, Andrews Elelrn. Sis. 714-747-3015 
Cal Los Angeles, Penwarden Entprs: 213-785-0773 
Fla Orlando, G. Bohman Assoc. 305-855-0274 
Mass Norwood, JMG Assoc. 617-762-5333 
Mich DetrOit, Rathsburg Assocs. . 313-882-1717 
Okla Tulsa, Vista Assoc. 918-627-7557 
Tex Richardson, Vista Assoc. 214-235-4547 

GAMMA SCI., Depl. 301, 3777 Ruffin Rd .. San Diego, Cal., 
92123, Tel: 714-279-8034; Applications Engr: G.C. 
Unangst 

Local Sales Offices & Reps. 
Ariz Phoenix, Griot Assoes. 602-275-4991 
Cal El Segundo, Griot Assoes. 213-322-8383 
Cal Los Altos, Griat Assocs. 415-941-2533 
Cal Tustin, Griot Assocs. 714-838-2330 
DC Washington, D.C., Eastern Instrumentation Corp. 

301-839-3800 
Fla Winter Park, McMahan Assoes. 305-645-0463 
1\1 ChiCago, Brooks Engrg. 312-944-1227 
Mass Sudbury, DLG Assocs. 617-877-7880 
NJ Summit, Eastern Metro Assocs. 201-277-2226 
NY Plainview, Eastern Metro Assoes. 516-931-1414 
Pa Elkins Park, Snow Assocs. 215-379-4700 
Tex Plano, Optical Services Co" 214-231-9171 
Wash Bellevue, Griot Assocs. 206-454-8592 

GAP INSTR. CORP., 110 Marcus Blvd .• Hauppauge, N.Y., 
11787, Tel: 516·273-0909, TWX: 510-227-8237; Exec. 
V-Po W.P. Soboleski 

Local Sales Offices & Reps. 
Cal Gardena, Compar/Cown 213-327-6550 
Fla Clearwater, Brennan Assocs., Inc. 813-466-5006 
Md Simpsonville, A/O Elctrns. 301-531-6700 
Mass Attleboro, Eleelronic Sis. of New England 

617-222-4076 
Minn Anoka, A & R Assocs. 612-421-0751 
NY New York, Frathom Co. 212-667-9390 
NY Plainview, O. E. M. Mectronix Sis.; Inc. 

516-293-1530 
Tax Dallas, Vidal Elctrns. 214-352-9361 
Wash Mercer Island, Penryn Sis. & Engr9. 

206-232-3411 
GAR ENTERPRISES, 2031 N. Uncoln Ave., Pasadena, 

Cal., 91103, Tel: 213-798-0785; Sis. Mgr: G. Sugimoto 
GARDINER ELCTRNS., 4729 North 7th Ave., Phoenix, 

Ariz., 85013, Tel: 602-274-9681 
GARDINER SOLDER CO., Div. Gardiner Metal Co., 4620 

S. Campbell Ave., Chicago, III., 60632, Tel: 
312-847-0100, TWX: 910-221-2510; Sis: L. Tessier 

GARDNER-DENVER CO., Gardner Expwy., Quincy, III., 
62301, Tel: 217-222-5400; Sis. Mgr: D.E. Kipley 

GARNER GLASS CO., 177 S.lndian Hill Blvd., Claremont, 
Calif., 91711, Tel: 714-NA-4-5071; Sis. Mgr: J.C. Hyatt 

GATES ELCTRN, CO~ 526 Van Nest Ave., Bronx, N.Y., 
10460, Tel: 212-TU+5900; Sis. Mgr: J, Regenbogen 

Vol 1"686-688 
GATES ENERGY PRODS. INC .. Div. Gates Rubber Co., 

99.9 S. Broadway, Denver, Colo., 80217, Tel: 
303-744-4806, TWX: 910-931-2658; Mktg. Mgr: .R
Doster; Appl. Mgr: R. Hammel 

GATES, G!=O. W. & CO., Hempstead Tpke. & Lucille Ave., 
Franklin Sq., !II.Y., 11010, Tel: 212-347-0787; Sis. Mgr: 
T.E. Schulz 

GAVITT WIRE & CABLE DIV., RSC Inds., Inc., Brookfield, 
Mass., 01506, Tel: 617-867-6476; Sis. Mgr: H.R. 
Chesson; Mktg. Mgr: ~.M. Richardson 
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GC ELECTRONICS, Div. Hydrometals, 400 S, Wyman 
St., Rockford, III" 61101, Tet 815-968-9661; SIlL Mgr: B. 
Aubery; Adv,-Sls, Prom: J, Hogan ............ _ .... Vol 3"679 
Local Sales Offices & Reps. 
Mass Andover, R. Purinton 

GO Local Distributors 
617-475-7055 

Ala Birmingham, J.W. Clary Co., 1713 Second Ave. 
S. 205-322-2488 

Ariz Tucson, Inland Elelrn Supply Co., Inc, Box 4010, 
715 E. Broadway 

Cal San Jose, Quement Ind'!. Elelrns., 1000 S. 
Bascom Ave. 

Ga Atlanta, Jackson Elctrnes., 1135 Chattahoochee 
Ave. NW 404-355-2223 

Ind FI. Wayne, FI. Wayne Eletrns. Supply, 3606 
Maumee Ave. 219-742-4346 

Ind South Bend, Radio Distr Co Inc, 1212 High St 
219-287-2911 

La Shreveport, Interstate Elec. Co., 1419 Culpepper, 
Box 1094 318-423-6131 

Mass Woburn, Abbott Elctrn., 902 Main 51. 
617-935-2040 

Minn Duluth, Northwest Radio, 123 E. First SI. 
218-727-1565 

Mo SI. Louis, Van Sickle Radio Elctrns, Inc, 1915 
Washington Ave 314-MA-1-5000 

\\jeb Omaha, J-B Distributing Co .• 1616 Cass St 
402-341-5525 

Neb Omaha, Radio Equipment Co., Box 3643, 625 N. 
18th SI. 402-341-7700 

NJ Springfield, Federated Elctrns. Div. Federated I 
Purchaser, Inc., 155 Rte. 22 201-376-8900 

NY Brooklyn, LACO Ind'\. Elctrns. Corp., 4924 4th 
Ave. 212-492-9590 

NY Lynbrook, Peerless Radio, 19 Wilbur SI. 
516-593-2121 

NY New York, Midway Ind'i. Elec., 38 E. 29th SI. 
212-889-0370 

Ohio CinCinnati, United Radio Co., Summit & Reinhold 
Dr. 800-582-7080 

Ohio Cleveland, Pattison Supply Co., 4550 Willow 
Pkwy. 216-441-3000 

Ohio Solon, REPCO, 6835 Cochran Rd. 216-248-6900 
Pa Pittsburgh, Cameradio Co., 2801 Liberty Ave. 

412-391-74QO 
Tenn Nashville, Electra Distributing, 1914 W. End Ave. 

615-329-3971 
Tex FI. Worth, Swieco, Inc., Box 670, 1518 E. . 

Lancaster St 817-335-8521 
Utah Salt Lake City, Standard Supply Co., 225 E. 6th 

So. 801-355-2971 
Va Norfolk, Priest Elctrn., 6431 Tidewater Dr. 

703-855-2021 
Wisc Madison, Satterfield Elctrn., 1900 S.Park 51. 

608-257-4801 
Wisc Milwaukee, Marsh Elelrns., 6047 W. Beloit Rd. 

414-545-6500 
GEMS SENSORS DIV., Delaval, Spring La., Farmington, 

Conn., 06032, Tel: 203-677-1311; Sis. Mgr: R.J. White; 
Comm. Sis. Mgr: M.W. Brown 

GENERAL ATRONICS, Elelrn. Tube, 1200 E. Mermaid La., 
Phila., Pa., 19118, Tel: 215-248-3700, TWX: 
215-242-1295; Sis. Mgr: R. Koebert 

GENERAL AUTOMATIC CORP., 235 W. First SI., 
Bayome, N.J., 07002, Tel: 201-437-7500; Sis. Mgr: M. 
Barron 

GENERAL COMPUTERS, INC., 5990 W. Pico Blvd., Los 
Angeles, Calif., 90035, Tel: 213·939-76~" Sis. Mgr: C. 
Estes . 

GENERAL CONTROL CO., 1196 Soldiers Field Rd, 
Beston, Mass., 02134, Tel: 617-762-7440; Pres: W.J. 
Kelleigh 

Local Sales Offices & Reps. 
Cal Los Angelis, Collier Co. 213-389-1223 
Ga Atlanta, O'Hara Assocs. 404-273-0600 
Mass Boston, Electrical Apparatus Co. 617-782-7440 
NJ Pennsauken, Left Sis. 609-663-4025 
Ohio Cleveland, Electro Com. 216-886-2404 

GENERAL DATA INDS. INC. INC., 131 Danbury Rd., 
Wilton, Conn.. 06897, Tel: 203'762-0711, TWX: 
710-468-4084; V.P. Sis: D.R. Lehrman 

GENERAL DEVICES, INC., P.O. Box 253, Princeton, N.J., 
08540, Tel: 609-924-2500; VP/GM: M. Medvin; Ch. 
Eng: M. Kirzecky; Mfg. Mgr: H. Jerzenski 

Local Sales Offices & Reps. 
Ala Huntsville, Reynolds & Assoc. 205-536-1941 
DC Washington, MGI Corp. 202-296-3795 
Fla Bradenton, Reynolds & Assoc. 813-778-5219 

. Fla FI. Lauderdale, Reynolds & Assoc. 305-581-6611 
Fla Melbourne, Reynolds & Assoc. 305-727-3205 
Ga Atlanta, Reynolds & Assoc. 404-252-5360 
Mass Waban, Bawer Assoes. 617-244-8267 
Mo SI. Louis, Aerotronies, Inc. 
NJ Mountainside, Service & Technology Inc. 

201-232-2666 
NY Commack, Service & Technology Inc. 

516-543-1061 

·Vol.4·1973 

NY Pompey, S. F. Foster Co., Inc. 315-677-3333 
NC Greensboro, Reynolds & Assoc. 919-275-3725 
Ohio Cleveland, R. K. P. Assocs. 216-526-5260 
Ohio Dayton, R. D. P. Assocs. 513-253-6.175 
Wash Seattle, Comptronics 206-284-4842 
Exp: Bala Cynwyd, Tech Impsx, Inc. 215-667-3155 

GENERAL ELEC, CO., Elctrn. Comps. SIlL Dept., 1 River 
Rd" Schenectady, N,Y" 12345, Tel: 518-FR-4-2211 

Vol 1~,449.689; Vol :ze491,614,646,754,755, 
1052; Vol 3*446,447,680,1237 

Local Sales Offices & Reps. . 
Ariz Phoenix 
Cal Los Angeles 
Cal Portola Valley 
Colo Denver 
Conn Bridgeport 
DC Washington 
Fla No. Palm Beach 
Fla Tampa 
Aa Winter Park 
Ga Atlanta 
1\1 Chicago 
Ind Fort Wayne 
Ind Indianapolis 
Iowa Cedar Rapids 
La New Orleans 
Mass Wellesley 
Mich Southfield 
Minn Minneapolis 
Mo Kansas City 
Mo SI. LouiS 
NJ Clifton 
NY Albany 
NY E. Syracuse 
NY Great Neck 
NY Rochester 
NC Charlotte 
NC Greensboro 
Ohio Cincinnati 
Ohio Cleveland 
Ohio Dayton 
Okla Oklahoma City 
Pa Erie 
Pa Philadelphia 
Pa Pittsburgh 
Tax Dallas 
Tex Houston 
Va Charlottesville 
Va Portsmouth 
Wash Seattle 
Wisc Milwaukee 

GENERAL ELEC. Local Distributors 

602-264-1751 
213-272-8566 
415-854-4010 
303-386-5771 
203-334-1012 
202-393-3600 
305-844-5202 
813-877-8311 
305-647-2030 
404-633-4522 
312-777-1600 
219-447-1511 
317-923-7221 
319-364-9149 
504-525-4324 
617-237-2050 
313-355-3552 
612-927-5458 
816-221-4033 
314-429-8941 
201-472-8100 
518-458-7755 
315-456-1046 
516-466-8600 
716-436-3480 
704-364-6313 
919-273-6982 
513-281-2547 
216-266-2900 
513-298-0311 
405-943-9015 
814-455-8377 
215-568-1800 
412-921-4134 
214-521-1931 
713-524-3061 
703-296-8118 
703-464-3521 
206-244-7750 
414-271-5000 

Ala Huntsville, Cramer/Ew Huntsville, 2310 Bob 
Wallace Ave.SW 205-539-5722 

Ariz Phoenix, Hamilton/ Avnet Elctrnes., 1739 N. 28th 
Ave. 602-269-1391 

Ariz Phoenix, Kierulft - Phoenix, 2633 E. Buckeye Rd. 
602-273-7331 

Ariz Tucson, Inland Eletrn Supply Co., Inc, Bex 4010, 
715 E. Broadway 

Cal Culver City, Hamilton Electro Sales 
213-870-7171 

Cal Hollywood, Hamiltonl Avnet Elelrncs. 
305-925-5401 

Cal Irvine, Cramer/L. A., 17201 Daimler SI. 
714-979-3000 

. Cal Los Angeles, Kierulft-Los Angeles, 2585 
Commerce Way 213-685-5511 

Cal Los Angeles, Radio Prods. SiS., 1501 S. Hill 51. 
213-748-1271 

Cal MI. View, Elmar Elctrn., 2288 Charleston Rd. 
415-961-3611 

Cal MI. View, Hamiiton/Avnet Corp., 340 Middlefield 
Rd. 415-961-7000 

Cal Palo Alto, Kierulft-Palo Alto, 3969 E. Bayshore 
Rd. 415-968-6292 

Cal San Diego, Hamilton/ Avnat Corp., 5569 Kearny 
Villa Rd. 714-279-1550,279-2421 

Cal San DiegO, Kierulff-San Diego, 8797 Balboa Ave. 
714-278-2112 

Cal San Diego, Western Radio, 1415 India 51. 
714-235-6571 

Cal Sunnyvale. Cramer/San Fran., 720 Palomar Ave. 
408-739-3011 

Colo Denver, Hamilton/ Avnet Electronics 
303-534-1212 

Conn Hamden, Arrow Elelrnes., 295 Treadwell SI. 
203-248-3801 

Conn North Haven, Cramer/Conn., 35 Dodge Ave. 
203-239-5641 

Fla Hollywood, Cramer/lOw Hollywood, 4035 North 
29th Avenue 305-923-8181 

Fla Hollywood, Schweber Elelrns. 305-927-0511 
Aa Orlando, Cramer/Ew Orlando, 345 North 

Graham Avenue, Box 20214 305-894-1511 
Ga Atlanta, Cramer/Atlanta, 3923 Oakclift Industrial 

Court 404-448-9050 
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Ga Atlanta, Hamilton/Avnet Elctrncs., 6700 1-85 
Access Rd. 404-448-0800 

Ga Atlanta, Schweber Elctrns. 404-449-9170 
III Chicago, Elctrn. Distr. Co., Inc., 4900 N. Elston 

Ave. 
III Chicago, Schweber Elctrns. 312-593-2740 
III Chicago, Semiconductor Specialists, Inc. 

312-279-1000 
III Schiller Park, Hamilton-Avnet Elctrs., 3900 N. 

25th Ave. 
Ind FI. Wayne, FI. Wayne Elctrns. Supply, 3606 

Maumee Ave. 219-742-4346 
Iowa Cedar Rapids, Iowa Radio Supply Co. Inc., 719 

Center Point Rd. NE 319-364-6154 
Kans Prairie Village, Hamilton/Avnet Elctrncs., 3500 W. 

75th 51. 913-362-3250 
La Baton Rouge, Ralph's, Inc., 1732 Plank Rd. 

504-344-3761 
La Lafayette, Ralph's Inc., 3004 Cameron 51. 

318-234-4507 
La New Orleans, Ralph's, Inc., 4334 Stemway Dr. 

504-242-2731 
Md Baltimore, Arrow Elctrns., 5207 E. Drive 

301-247-5200 
Md Gaithersburg, Cramer/Ew Washington, 16021 

Industrial Drive 301-948-0110 
Md Hanover, Hamilton/Avnet Elctrns. 301-796-5000 
Md Rockville, Schweber Elctrns. 301-881-2970 
Mass Burlington, Arrow Elctrns., 15 A Street 

617-273-0100 
Mass Burlington, Hamilton/Avnet Elctrns. 617-273-2120 
Mass Newton, Cramer Elctrn. Inc., 85 Wells Avenue 

617-969-7700 
Mass Newton, Cramer/International, 85 Wells Ave. 

617-969-7700 
Mass Waltham, Schweber Elctrns. 617-890-8484 
Mass Woburn, Abbott Elctrn., 902 Main 51. 

617-935-2040 
Mich DetrOit, Schweber Elctrns. 313-583-9242 
Mich Livonia, Hamilton/Avnet Elctrns. 313-522-4700 
Mich Romulus, Pioneer/Michigan, 6337 N. Beverly 

Plaza 313-729-8500 
Minn Duluth, Northwest RadiO, 123 E. First 51. 

218-727-1565 
Minn Edina, Cramer/Bonn, 7275 Bush Lake Road 

612-835-7811 
Minn Minneapolis, Hamilton/ Avnet Elctrns. 

612-854-8400 
Mo Hazelwood, Hamilton/ Avnst Electronics 

314-731-1144 
Mo SI. Louis, Van Sickle Radio Elctrns, Inc, 1915 

Washington Ave 314-MA-I-5000 
Neb Lincoln, Scott Elctrn Supply Corp., 4040 Adams 

SI 403-434-6308 
Neb Omaha, Radio Equipment Co., Box 3843, 625 N. 

18th SI. 402-341-7700 
NJ Cedar Grove, Hamilton/ Avnet Elctrns. 

201-239-0800 
NJ Cherry Hill, Hamilton/ Avnet Elctrns. 

609-662-9337 
NJ Moonachie, Cramer/N.J., 1 Barrett Ave. 

201-935-5600 
NJ Moorestown, Arrow Elctrns., Pleasant Valley Rd. 

609-235-1900 
NJ Pennsauken, Cramer/Pa., 7300 Rte. 130 No. 

215-923-5950 
NJ Saddlebrook, Arrow Elctrns. Inc., 285 Midland 

Ave. 201-797-5800 
NJ Somerset, Schweber Elctrns. 201-469-6008 
NJ Springfield, Federated Elctrns. Div. Federated 

Purchaser, Inc., 15& Rte. 22 201-376-8900 
NM Albuquerque, Cramer/N.M., 137 Vermont N.E. 

505-265-5767 
NM Albuquerque, Kierulff-New Mexico, 2524 Baylor 

Dr.,S.E. 505-247-1055 
NY Brooklyn, LACO Ind'l. Elctrns. Corp., 4924 4th 

Ave. 212-492-9590 
NY East Syracuse, Cramer/Syracuse, 6716 Joy 

Road 315-437-6671 
NY Endwell, Cramer/Binghamtom, 3220 Watson 

Blvd. 607-754-6661 
NY Farmingdale, Arrow Elctrns., Inc., 900 Broad 

Hollow Rd., Rte. 110 516-694-6800 
NY Farmingdale, Harrison Elctnc., 20 Smith 51. 

516-293-7990 
NY Hauppauge, Cramer/Systems, 29 Oser Ave. 

516-231-5682 
NY Hauppauge, L.I., Cramer/Long Island, 29 Oser 

Avenue 516-231-5682 
NY Lynbrook, Peerless Radio, 19 Wilbur 51. 

516-593-2121 
NY New York, Midway Ind'l. Elec., 38 E. 29th 51. 

212-889-0370 
NY Rochester, Cramer/ROChester, 3259 Winton 

Road South 716-275-0300 
NY RoChester, Rochester Radio, 140 Main 51. 

716-454-6300 

NY Rochester, Schweber Elctrns. 716-328-4160 
NY Syracuse, Hamilton/Avnet Elctrns. 315-437-2642 
NY Westbury, Hamilton-Avnet Eleclrns., 70 State 51. 
NY Westbury, Schweber Elctrns., Jericho Tpke 

516-334-/474 
NC Raleigh, Schweber Elctrns. 919-832-8881 
NC Winston-Salem, Cramer/EW, 938 Burke Street 

919-725-8711 
Ohio Akron, Sun Radio Co., 110 E. Market 51. 

216-HE-4-2171 
Ohio Beachwood, Schweber Elctrns. 216-464-2970 
Ohio Cleveland, Arrow Elctrns., 23945 Merchantile Rd. 

216-464-2000 
Ohio Cleveland, Pioneer Standar<! Elctrns., Inc., 4800 

E. 131st 51. 216587-3600 
Ohio Dayton, Arrow Elctrns., 3100 Plainfield Rd. 

513-253-9176 
Ohio Dayton, Pioneer/Dayton, 1900 Troy SI. 

513-236-9900 
Ohio Warren, REM Elcirns. Supply Co., 264 W. Market 

51. 216-399-2777 
Ore Portland, Almac/Stroum Elctms, 8888 SW 

Canyon Rd 503-292-3534 
Pa Altoona, Allegheny Elctrns, Inc, 800 Chestnut Ave 
Pa Philadelphia, Simco Inc., 3907-11 N. Broad SI. 

215-BA-9-1880 
Tenn Chattanooga, Curle Elctrns., 1813-5. Market 
Tenn Nashville, Electra Distributing, 1914 W. End Ave. 

615-329-3971 
Tex Beaumont, Ralph's, Inc., 1270 Broadway 

713-833-9443 
Tex Dallas, Hamiltonl Avnet Elctrns., 2403 Farrington 
Tex Houston, Hamilton/Avnet Elctrns., 1216 W. Clay 
Utah Salt Lake City, Hamilton/ Avnet Elctrns. 

801-262-8451 
Va Roanoke, Peoples Radio & Tv Supply Co., 1015 

Moorman Rd 
Wash Seattle, Almac/Stroum Elctrns, 5811 Sixth Ave 

S. 206-763-2300 
Wash Seattle, Hamiltonl Avnet Elctrncs., 2320 6th Ave. 

206-624-5930 
Wisc Milwaukee, Electronic Expeditors, Inc., 6045 N. 

Green Bay Ave. 414-228-8100 
Wisc Milwaukee, Marsh Elctrns., 6047 W. Beloit Rd. 

414-545-6500 
For: Can., Montreal, Hamilton/Avnet Elctrns. 

514-735-6393 
For: Can., Ottawa, Onl., Hamilton/Avnet Elctrncs., 

880 Lady Ellen PI. 
For: Can., Toronto, Onl., Hamilton/Avnet Elctrns. 

416-789-1838 
GENERAL ELECTRIC, Ind'i. Heating Business Dept., 

Shelbyville, Ind., 46176, Tel: 317-398-4411, TWX: 
810-260-2616; Adv. Specialist: J. Grant 

GENERAL ELEC., Insulating Mati's., 1 Campbell Rd., 
Schenectady, N.Y., 12306, Tel: 518-374-2211, TWX: 
518-556-2290; Sis. Mgr: D.M. Berntson 

GENERAL ELEC., Insulator Prods., 2525 Insulator Dr., 
Baltimore, Md., 21230, Tel: 301-752-8020; Sis. Mgr: C. 
Vaughn 

GENERAL ELEC., Laminated Prods., Coshocton, Ohio, 
43812, Tel: 614-622-5310, TWX: 614-623-7803; 
Mgr.-Tech. Serv: H.A. Schudel 

GENERAL ELEC. CO., Lamp Parts & Equip. Sales Oper., 
21800 Tunqsten Rd., Cleveland, Ohio, 44117, Tel: 
216-266-2451; Sis. Mgr: R.J. Sommer 

Local Sales Offices & Reps. 
Cal Los Altos 415-948-5000 
Cal Los Angeles, General Elec. Co. 213-723-2541 
Mass Newton Upper Falls, General Elec. Co. 

Mo 
NJ 
Ohio 
Pa 

Lee's Summit 
East Orange 
Cleveland 
Pittsburgh 

617-332-6200 
816-524-5300 
201-675-6100 
216-266-3788 
412-531-5700 

GENERAL ELECTRIC CO.. Miniature Llllllp pept. 
PrOd8., Nela Park. Cleveland. Ohio, 44112. Tet 
216-266-2121; Mgr. OEM Market Planning: J.F. 
VercelioHI •.••••• ___ ._ •••• ___ ••• __ •••• ___ ._ ••••• _ •.••• _ ........... _ Vol N80 
Local Sales Offices & Reps. 
Cal Los Altos 
Cal Los Angeles 
Cal Oakland 
Colo Denver 
Fla Miami 
Ga Atlanta 
Haw Honolulu 
III Chicago 
Ind Indianapolis 
La New Orleans 
Md Baltimore 
Mass Newton Upper FailS 
Mich Detroit . 
Minn Minneapolis 
Mo North Kansas City 
Mo 51. Louis 
NJ Newark 

*Vpl.4-1973 

415-948-5000 
213-723-2541 
415-569-3422 
303-388-4611 
305-693-3811 
404-875-0921 
808-537-3280 
312-332-4712 
317-547-5511 
504-835-6421 
301-242-5700 
617-332-6200 
313-883-0200 
612-331-4050 
816-471-0123 
314-429-6930 
201-824-5200 

GENERA 

NY New York 212·750-2000 
NY Rochester 716·454-2990 
NY Utica 315-733-0922 
NC Charlotte 704-376-6585 
Ohio CinCinnati 513-421·6810 
Ohio Cleveland 216-268-4337 
Ohio ColumbuS 614-294-4115 
Okla Oklahoma City 405-842-4028 
Ore Portland 503-223-2101 
Pa King of Prussia 215-686-5900 
Pa PittSburgh 412-471-9050 
Tenn Memphis 901-948-2642 
Tex Dallas 214-358-5321 
Tex Houston 713-675-2246 
Va Richmond 703·282-7644 
Wisc Milwaukee 414-462-3860 

GENERAL ELEC., Noryl Prods. Sect., Noryl Ave., Selkirk, 
N.Y., 12158, Tel: 518-439-9371; Adv. Mgr: E. Wester; 
Adv: R. Nelson 

GENERAL ELEC., Plastics, 1 Plastic Ave., Pittsfield, Mass., 
01201, Tel: 413-494-4801; Sis. Mgr: H.G. Rammrath 

GENERAL ELEC., Display Devices Mktg., 40 Federal St. 
(4ML4), W. Lynn, Mass., 01910, Tel: 617-594-0100; 
Mgr.-OEM Sis: K.J. Whitaker; Mgr.-Distrib. Sis: D.G. 
Coleman; Mgr.-A. & S.P: J.M. Bethune 

GENERAL ELEC. CO., Silicone Prods. Dept., Waterford, 
N.Y., 12188, Tel: 518-237-3330; Ind'l. Sis. Mgr: D.F. 
Korb; RTV Market Devpl. Mgr: M.S. Shannon; 
Fluids/Greases Market Devp!. Mgr: R.G. Jorgan 

GENERAL ELEC., Valley Forge Space Tech. Ctr., Box 
8555, Phila., Pa., 19101, Tel: 215-962-3480, TWX: 
510-660-2034; Mgr.-Applications: P. Dick; Mgr.-Prod. 
Assur. & Micro: E. Brogan; Mgr.-Microelctrns: J. Kulp 

GENERAL ELEC., Wire & Cable, 1285 Boston Ave, 
Bridgeport, Conn, 06602, Tel: 203-334-1012; Mktg. 
Mgr: F.G. Perkins 

GENERAL ELEC. COMPANY, Wiring Device Business 
Depl., 95 Hathaway 51., Providence, R.I., 02904, Tel: 
401-781-1800, TWX: A20EA; Product Planner: Flynn 
Hudson 

GENERAL ELEC. Local Distributors 
NY New York, Midway Ind'i. Eiec., 38 E. 29th S1. 

212-889-0:j70 

GENERAL·ELECTRO MECHANICAL, 787 Hertel Ave., 
Buff_lo, N.Y., 14207, Tel: 716-67&-9685; Sis. Mgr: D. 
Stuhlmiller ••• -. ••• __ .•• __ .•. _._.-. •••••• _ ••• __ •• __ •• -. •• _ •• __ ._ •• Vol 2-645 
Local Sales Offices & Reps. 
NC Greensboro, Motion Control Sys. 919-272-4181 

GENERAL ELECTRODYNAMICS CORP., 4430 Forest La., 
Garland, Tex., 75040, Tel: 214-276-1161, TWX: 
910-860-5193; Sis. Mgr: F.D. Jackson 

GEN'L. ENVIRONMENTS CORP., Chicago Laboratories 
Div., 7845 Nagle Ave., Morton Grove, III., 60053, Tel: 
312-966-0770; Vice Pres: I.F. Hazard; Op. Mgr: B.F. 
Loveless 

GENERAL HARDWARE MFG. CO., 80 White 51., New 
York, N.Y., 10013, Tel: 212-431-6100; Sis. Mgr: HW. 
Ehler 

GENERAL HARDWARE Local Distributors 
Mass Woburn, Abbott Elctrn., 902 Main SI. 

617-935-2040 
Utah Sail Lake City, Standard Supply Co., 225 E. 6th 

So. 801-355-2971 

GENERAL ILLUMINATION. INC~ 2256 Tennlnal Rd., St. 
Paul. Minn •• 55113. Tel: 812-633--1388; SIs. Mgr: S_ 
Wojcik; Tech. Ass'!: D. VanLott •.••• _ •••••••• Vol :ze4II6.499 
Local Sales Offices & Reps. 
Ala Birmingham, F.C. Nickerson 205-853-2852 
Ariz Scottsdale, DeAngelo Rothman & Cheever 

602-947-8626 
Cal Los Angeles, DeAngelo Rothman & Co. 

Cal Mounlain View, Nor-Cal Assoc. 
Conn West Haven, Elctrn. Mktg. Co. 
Fla Tampa, F.C. Nickerson Co. 
Ga Decatur, F.C. Nickerson 
Md Baltimore, Stitzer 
NY Buffalo, Telesco 
NY Great Neck, F. Tylinski 
NY Vestal, Telesco 
NC Charlotte, F. Nickerson 
Ore Portland, Earl & Brown Co. Inc. 

213-398-6239 
415-961-8121 
203-934-0261 
813-833-4321 
404-377·1575 
301-823-2600 
716-834-1026 
516-466-9070 
607-729-6339 
704-537-2855 

Pa Paoli, Stitzer 215-644-5500 
Wash Seattle, Earl & Brown Co. Inc. 206-284-1121 
Exp: Schenectady, N.Y., EMB Elctrns. 518·372-5841 

GENERAL INSTR. CORP., AUTOMATIC MFG. DIV., Box 
517, Chicopee, Mass., 01021 , Tel: 413-594-4781, TWX: 
413-592-3509; Sis. Mgr: A. Adessa; Oir. Engrg: V. 
Friberg 

GENERAL INSTR. CORP_. Capacitor Div., 185 Front St •• 
Chicopee, Mas8_. 01014. Tet 413--5$+4781. TWX: 
710-353-0725; DIr. Mktg: Roy D_ Burke 

Vol 3e448-453; Vol "18,317" 
Local Sales Offices & Reps. 
Ala HuntsVille, Interep Assoc. 205-881-3677 

1485 



GENERA 

Ariz Tempe, Jarko Assoc. 602-966-3020 
Cal Los Angeles, Clemick-Neenan 213-476-1272 
Cal Mountain View, Trident 415-967-7031 
Colo Denver, Elcom 303-771-6200 
Fla Hollywood, General Corp. 305-922-8917 
III Chicago, R.F. SpeCialists 312-698-2044 
Ind Ft. Wayne, Needler Sis. 219-447-2123 
Ind Indpls. Needler Sis. 317-255-8056 
Iowa Cedar Rapids, J.R. Sis. Engrg. 319-377-8211 
Kans Dverland Park, B-C Elctrn. Sis. 913-831-2922 
Md Baltimore, J. Bresson 800-523-5544 
Mass Burlington, Contact Sales 617-273-1520 
Mich Detroit, Blumenberg 313-557-1934 
Minn Mpls, ECR, Inc. 612-927-4548 
NJ Leonia, Kohl-Camber 201-944-6488 
NM Albuquerque, Elcom 505-256-9831 
NY Buffalo, R. W. Mitscher Co. 716'854-2517 
NY New York, Kohl-Camber 212-369-4222 
Ohio Cincinnati, Geisting 513-931-0812 
Pa Narberth, Bresson Assoc. 215-839-6770 
Tex Dallas, Reese Assoc. 214-638-6575 
Utah Salt Lake City, Elcom 801-486-2317 
Va Lynchburg, J. Bresson Assocs. 703-237-0829 
Wash Bellevue, Hays Industrial 206-455-2686 

GENERAL INSTR., CAPACITOR Local Distributors 
Ala Huntsville, Mock Electn. Inc., 2310 Mem'l. Pkwy. 

SW. 
Ariz Phoenix, CramerfAriz., 2816 N. 16th St. 

602-263-1112 
Ariz Phoenix, Kierulff - Phoenix, 2633 E. Buckeye Rd, 

602-273-7331 
Ariz Phoenix, Moltronics, Inc., 2746 W. Palm LA. 

602-272-7951 
Ariz Phoenix, R. V. Weatherford, 1917 N. 25th Dr. 

602-272-7144 
Ariz Phoenix, Sterling Elctrns., Inc., 1930 No. 22nd 

Ave. 602-258-4531 
Cal Anaheim, R. V. Weatherford, 1550 Babbitt Ave. 

714-547-0891 
Cal Chatsworth. Westates Elctrns. Corp., 20151 

Bahama St. 213-341-4411 
Cal Gardena, .Bell Industries, 306 E. Alondra Blvd. 

213-321-5802 
Cal Glendale, R. V. Weatherford, 6921 San Fernando 

Rd. 213-849-3451 
Cal Irvine, CramerfL. A., 17201 Daimler St. 

714-979-3000 
Cal Menlo Park. Belllnds., Elctrn Distr. Div., 1070 

Obrien Dr . 415-323-9431 
Cal Palo Alto, Kierulff-Palo Alto, 3969 E. Bayshore 

Rd. 415-968-6292 
Cal Palo Alto, R. V. Weatherford, 3240 Hillview Ave. 

415-493-5373 
Cal Pomona, R. V. Weatherford, 1095 E. Third St. 

714-623-1261 
Cal San Carlos. Sterling Electronics, 1061 Industrial 

Rd. 415-592-2353 
Cal San Diego, CramerfSan Diego, 8975 Complex 

Drive 714-565-1881 
Cal San Diego, Sterling Electronics, 6158 Mission 

Gorge Rd. 714-283-6575 
Cal Sunnyvale, Cramer ISan Fran., 720 Palomar Ave. 

408-739-3011 
Cal Sun Valley, Sterling Elctrns. 213-767-5030 
Cal Woodland Hills, JACO Elctrncs. 213-887-6400 
Colo Denver, CramerfDenver, 5465 E. Evans Place at 

Hudson 303-758-2100 
Conn Norwalk, HarveyfConn. 203-853-1515 
Fla Orlando, Hall-Mark Elctrn., 7233 Lake Ellenor Dr. 

305-855-4020 
III Skokie, Bell Inds. Elctrn. Distr. Div., 7701 N. 

Austin Ave. 312-282-5400 
Kans Lenexa, Hall-Mark Elctrn., 9006 Rosehill Rd. 

913-888-4747 
Mass Newton, Cramer Elctrn. Inc., 85 Wells Avenue 

617-969-7700 
Mass Watertown, OPL Elctrns., 75 N. Beacon St. . 

617-924-4100 
Mass Watertown, Sterling Electronics, 51 Spring St. 

617 -926-9720 
Minn Minneapolis, HarveyfMinn. 612-831-0700 
Minn Minneapolis. ICI-Industrial Comps. Inc., 

612-927-9991 Comps. Inc. 
NJ Cherry Hill, MilgrayfDelaware Valley, 1165 

Marlkress Rd. 609-424-1300 
NM Albuquerque, Industrial Elctrns, Inc., 310 Val 

Verde S.E. 505-266-8721 
NM Albuquerque, R. V. Weatherford Co., 6101 

Marble N.E. 505-265-5671 
NM Albuquerque, Sterling Eldrns. 505-247-2486 
NY Farmingdale, Arrow Elctrns., Inc., 900 Broad 

HOllow Rd., Rte. 110 516-694-6800 
NY Farmingdale, JACO Elctrns. 516-738-3100 
NY Freeport, MilgrayfNew York, 191 Hanse Ave 

516-546-6000 
NY Hauppauge, LI., CramerfLong Island, 29 Oser 

Avenue 516-231-5682 
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NY Mt. Vernon, OAR Ind'l. Elee. Sales,621 S. 
Columbus Ave. 914-699-2224 

NY Rochester, Simcona Elctrncs. Corp., 275 Mt. 
Read Blvd. 716-328-3230 

Ohio Dayton, Harry M. Slone Co. 513-424-9840 
Ohio Dayton, Sunray Elctrns .• 2275 Springboro Rd. 

513-298-2452 
Pa Harrisburg, Pyttronic Inds. Inc., 2325 No. 7th SI. 

717-233-6591 
Pa Trevose, Hall-Mark Elctrns., Box 125 

215-355-7300 
Tex Dallas. Hall-Mark Elcton Corp., 9333 Forest La. 

214-231-5101 
Tex Richardson, Altair Co" 405 N. Plano Rd. 

214-231-5166 
Utah Salt Lake City, Cramer fUtah, 391 West 2500 

South 801-487-3681 
Wash Seattle, R. V. Weatherford, 6134 Maynard Ave., 

S. 206-762-4200 
Wash Seattle, Sterling Elctrns. 206-762-9100 
For: Can., Montreal, Elctrn. Wholesalers 

416-787-1271 
For: Can., Ottawa,Wackid Radio 613-728-1821 
For: Can., Scarborough, Ont., Carsten Elctrns. 

416'751-2371 
For: Can., Toronto, Ont., Zentronics Ltd. 

416-787-1271 
For Local Source Data Call Toll-Free 800-645-9200 
(In N.Y. State Call 516-294-0990 Collect) 
GENERAL INSTR. CORP., Defense & Engrg. Prods. Grp., 

Elctrn. Sys. Div., 600 W. John St., Hicksville, N.Y., 
11802, Tel: 516-733-3000, TWX: 510-221-1865; Dir. 
Mktg: J. Adams 

GENERAL INSTR. CORP., Entertainment Elctrns. Prods. 
Grp., FW. Sickles Div., 165 Front St., Chicopee, Mass., 
01013, Tel: 413-594-4781, TWX: 710-353-1301; 
V.P.-Sls: M. Wagener; Prod. Sis. Mgr: A.L. Pistrich; 
Prod. Sis. Mgr: K. Harris 

GENERAL INSTR. CORP., Microelectronics Div., 600 W. 
John St., Hicksville, N.Y., 11802, Tel: 516-733-3107, 
TWX: 510-221-1866; Nat'l. Sis. Mgr: G. Bernier; Adv. 
Mgr: W. Rotoli 

GENERAL INSTR., MICROELCTRN Local Distributors 
Md Hyattsville, MilgrayfWashington, 5405 Lafayette 

PI. 301-864-1111 
NJ Cherry Hill, Milgray fDelaware Valley, 1165 

Marlkress Rd. 609-424-1300 
NY Freeport, MilgrayfNew York, 191 Hanse Ave 

516-546-6000 
Pa Philadelphia, MilgrayfDelaware Valley 

215-228-2000 
For Local Source Data Call Toll-Free 800-645-9200 
(In N.Y. State Call 516-294-0990 Collect) 

GENERAL INSTR_ CORP., Semiconductor Comps. Dlv., 
600 W. John St., Hicksville, N.Y., 11802, Tel: 
516-733-3333, TWX: 510-221-1866; Mgr. Adv.&Sls 
Promotion: S. Loebenstein ............. _ .... _ ... Vol 2e902,903 
Local Sales Offices & Reps. 
Ala Huntsville, 20th Century Mktg. 205-772-9237 
Ariz Phoenix, Jerid Mktg. 602-967-8861 
Cal Cupertino, P.M. Sales 408-255-1771 
Cal EI Segundo, Varigon Assoc. 213-644-3611 
Colo Denver, F.Y. Gates 303-722-4674 
Conn Stratford, G. Rosen Co. 203-375-5456 
Fla Hollywood, General Corp. 305-922-8917 
III Chicago. General Instr. Corp. 312-338-9200 
III Niles, Metcom Assoc. 312-647-0344 
Ind South Bend, V.S. & Assoc. 219-291-6258 
Iowa Cedar Rapids, J.R. Sis. Engrg. 319-377-8211 
Kans Overland Park, Dy-Tronics 816-931-3030 
Md Baltimore. Component Sis. 301-484-3647 
Mass Natick, G. Rosen Co. 617-655-2211 
Mich Dearborn, Villani'Pitcher 313-271-4600 
Mo Hazelwood,Dy-Tronics 314-731-5799 
NJ Tel;lneck, R.T. Reid Assoc. 201-692-0200 
NM Albuquerque, F.Y. Gates 505-298-1875 
NY DeWitt, Bowser & Sapecky 315-446-5920 
NY Snyder, Bowser & Sapecky 716-839-2044 
NC Raleigh, Component Sis. 919-876-5550 
Ohio Cincinnati, G&H Sales 513-771-8231 
Okla Oklahoma City, Ammon & Rizos 405-947-1051 
Okla Tulsa, Ammon & Rizos 918-663-8518 
Ore Portland, J.J. Backer Co. 503-297-3776 
Pa Narberth, J. Bresson Assoc. 215-839-6770 
Tex Dallas, Ammon & Rizos 214-233-5591 
Tex Houston, Ammo'n & Rizos 713-729-1233 
Wash Seattle, J.J. Backer Co. 206-285-1300 

GENERAL INSTR., SEMICNDTR Local Distributors 
Ala Huntsville, CramerfEw Huntsville, 2310 Bob 

Wallace Ave.SW 205-539-5722 
Ariz Phoenix,CramerfAriz., 2816 N. 16th St. 

602-263-1112 
Cal ~ulver City, Avnet Electrns. Div., 10916 

Washington Blvd. 213-836-7200 
Cal .. Los Angeles, Kierulff-Los Angeles, 2585 

Commerce Way 213-685-5511 
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Cal PalO Alto, Interrnark Electrnc., 437 Lytton Ave. 
415-961-6437 

Cal Woodland Hills, Semiconductor Concepts, 21201 
Oxnard SI. 213-884-4560 

Colo Denver, CramerfDenver, 5465 E. Evans Place at 
Hudson 303-758-2100 

Conn Stratford, Greene-Shaw Co., 90 Morningside Dr. 
203-378-9948 

Fla Hollywood, CramerfEw Hollywood, 4035 North 
29th Avenue 305-923-8181 

Fla Orlando, CramerfEw Orlando, 345 North 
Graham Avenue, Box 20214 305-894-1511 

III Chicago, Semiconductor Specialists, Inc. 
312-279-1000 

Ind IndianapOlis, Semiconductor Specialists, Box 
41645-Weir Cook Airport 317-243-8271 

Iowa Cedar Rapids, Deeco, Inc., 2500 16th Ave. S.W. 
319-365-7551 

Kans Lenexa, Hall-Mark Elctrn .. 9006 Rosehill Rd. 
913-888-4747 

Md Baltimore, Radio Elec. Service Co., 1026 
Cromwell Bridge Rd. 301-823-0070 

Md Gaithersburg, CramerfEw Washington, 16021 
Industrial Drive 301-948-0110 

Md Hyattsville, Milgray fWashington, 5405 Lafayette 
Pi. 301-864-1111 

Mass Newton, Greene-Shaw Co., 70 Bridge St 
617-969-8900 

Mich Detroit, Semiconductor Specialists, 25127 W. Six 
Mile Rd. 313-255-0300 

Minn MinneapoliS, Hall-Mark Elctrns., 4555 W. 77th St. 
612-925-2944 

Minn Minneapolis, Semiconductor SpeCialists, 8030 
Cedar Ave. S. 612-854-8841 

Mo SI. Louis, Semiconductor Specialists, 10062 
Natural Bridge 314-428-6100 

NJ Cherry Hill, MilgrayfDelaware Valley, 1165 
Marlkress Rd. .609-424-1300 

NM Albuquerque, CramerfN.M., 137 Vermont N.E. 
505-265-5767 

NY Binghamton, Wilshire Elctrns., 617 Main SI., 
Westover Plaza 607,797-1236 

NY Buffalo, Summit Dist. Inc., 916 Main 51. 
716-884-3450 

NY Elmsford, Zeus Components Inc., 525 Executive 
Blvd. 914-592-4121 

NY Freeport, MilgrayfNew York, 191 Hanse Ave 
516-546-6000 

NY Hauppauge, Semiconductor Concepts Inc., Div 
JACO Elctrns., Engineers Rd. 516-273-1234 

NC Winston-Salem, Cramer fEW, 938 Burke Street 
. 919-725-8711 

Ohio CinCinnati, Newark-Herrlinger Elec., 112 E. 
Liberty St. 513-421-5282 

Ohio Dayton, Semiconductor Specialists, 500 N. 
Branch La. 513-278-9455 

Pa Phila., Herbach & Rademan, Inc., 401 E. Erie 
Ave. 215-426-1700 

Pa Philadelphia, Milgray fDelaware Valley 
215-228-2000 

Pa Philadelphia, Phila Electronics Inc., 1225 Vine 51. 
215-568-7444 

Pa Pittsburgh, Semiconductor SpeCialists, 538 Alpha 
Dr. 412-781-8120 

Tex Addison, Computer Comps. Corp., 732 Wiley 
Post Rd. 214-239-0271 

Tex Dallas, Semiconductor SpeCialists, 9990 Monroe 
Dr. 214-358-5211 

Tex Houston, Lenert Co., Box 2184 713-225-1465 
Utah Salt Lake City, Alta-Land Elctrns., Inc., 2280 S. 

Main St. 801-486-7227 
Utah Salt Lake City, CramerfUtah, 391 West 2500 

. South 801-487-3681 
GENERAL INSTR. CORP., Systematics Div., 13040 S. 

Cerise Ave., Hawthorne, Cal., 90250, Tel: 
213-973-1741, TWX: 910-325-6301; Dir. Mktg: R.J. 
Martin; C.S. Mgr: R. Booher 

GENERAL LAB. ASSOCS., Norwich, N.Y., 13815, Tel: 
607-334-3264, TWX: 510-261-7776; Aero. Sis. Mgr: 
L.S. Colwell; ConI. Mgr: J.J. Casamento 

GENERAL MAGNETIC CORP., 10001 Erwin Ave., DetrOit, 
Mich., 48234, Tel: 313-921-7558; Sis. Mgr: R.H. 
Campbell 

GENERAL MAGNETICS, t35 Bloomfield Ave., 
Bloomfield, N.J" 07003, Tel: 201-743-2700; Pres: M.G. 
Tekosky R.W_ Froese ..................... _ .......... Vol 2-338-342 
GENERAL MFG. CO., 724 Ruberta Ave., Glendale, Calif., 

91201, Tel: 213-243-2069; Pres: E. Galle 
GENERAL MICROWAVE CORP., 155 Marine St., 

Farmingdale, N.Y., 11735, Tel: 516-MY-4-3600, TWX: 
510-224-6406; VP: M. Wind; Chief App. Engr: C. 
Solomon 

Local Sales Offices & Reps. 
Cal Los Angeles, RF Assocs., Inc. 
Cal Palo Alto, RF Assocs., Inc. 
Fla Bradenton, Reynolds & Assocs., Inc. 
Fla Clearwater, Reynolds & Assocs., Inc. 
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Fla FI. Lauderdale, Reynolds & Assocs., Inc. 
Fla Melboume, Reynolds & Assocs. 
Fla Palm Beach Gardens, Reynolds & Assocs., Inc. 
Fla Plantation, Reynolds & Assocs. 
Ga Atlanta, J. Spillane 
Ga Atlanta, Reynolds & Assocs., Inc. 
11\. Mt. Prospect, Cain & Co. 
Iowa Cedar Rapids, Palatine Eng. SiS., Inc. 
Kans Andover, Palatine Eng. Sis., Inc. 
Kane Overland Park, Palatine Eng. SiS., Inc. 
Md Be\he$da, S & S Assocs., Inc. 
Mass Stoneham, Robertson Elctm. Prods. 
Mo SI. Louis, Palatine Eng. SiS., Inc. 
NY Uverpool, 1'1 & 0 Assocs., Inc. 
Ohio Reynoldsburg, Cain & Co. 
Pa King 01 Prussle. S & S Assocs., Inc. 
Tex Dallas, Cain & Co. 
For: Can., Montreal 301, Quebec, Canadian Marconi 

Co. 
GENERAL MONITORS, INC., 3019 Enterprise St., Costa 

Mesa, Cain., 92626, Tel: 714-540-4895; V.P: N.D. 
Veaely; Assl. Sis. Mgr: K.R. Kaub 

Local Sales Offices & Reps. 
Ala Huntsville, Instruments & Computer Tech .• Inc. 

205-837-6061 
Alas Anchorage, Alaska Controls, Inc. 907-272-3629 
Ariz Phoenix, R. A. Mayes Co. 602-279-5243 
Cal Sacramento, E. Freitag 916-489-8831 
Cal Westminster, G. Vardley Co. 714-893-7542 
Colo Broomfield, R. A. Mayes Co. 303-466-6311 
FIB Pensacola, C. B. Metcalf Co. 904-476-7710 
Ga Atlanta, Measure-Trot Co. 404-255-7249 
III Chicago, Nomad Engrg. 312-764-0403 
IoWa Des Moines, Deco Engrg. Prods., Inc. 

515-288-5721 
La Baton Rouge, C. Doyle Co. 504-921-5386 
Mass So. Weymouth, L Anderson Co. 617-335-0440 
Mich Royal Oak, The Satullo Co. 313-549-3910 
Minn Minneapolis, E. J. Doyle Co. 612-721-3393 
Mo SI. Louis, A. Gliedt Assocs. 314-524-4711 
Neb Omaha, Deco Engrg. Prods., Inc. 402-341-4836 
NJ East Orange, Industrial Flow Control, Inc. 

201-672-5220 
NM Albuquerque, R. A. Meyes Co. 505-265-7989 
NC Charlotte, A. D. Penn Co. 704-847-4426 
Ohio Cincinnati, Surkamp & Rowe 513-891-1838 
Ohio Cleveland. Loesch Assocs., Inc. 216-241-4581 
Okla Tulsa, J. Schoeffler Co. 918-742-5331 
Ore Portland, Set-Point Control Inc. 503-233-5108 
Pa Philadelphia, Y. Wayne MHler, Inc. 215-247-9602 
Pa Pittsburgh, C. H. Walker & Co. 412-921-1767 
Tex Houston, Groth Equip. Corp. 713-675-6151 
Va Richmond, Virginia Tech Assocs. 703-266-9654 
Wash Bellevue, Set-Point Control Inc. 206-454-0155 
WVa So. Charleston. Allied Controls Co. 304-768-7313 

GENERAL RADIO CO., 300 Baker Ave., Concord, Mass., 
01742, Tel: 617-369-4400, TWX: 710-347-1051; Sr. 
V.P: W.R. Thurston 

GENERAL RADIO Local Distributors 
NY Farmingdale, Harrison Elctnc., 20 Smith St. 

516-293-7990 
GENERAL RAND CORP., 100 Menlo Park, Edison, N.J., 

08817, Tel: 201-548-1591; SIs. Mgr: C. Morton; Prod. 
Mgr: R. WOkins 

GENERAL RESISTANCE, INC., 500 Nuber Ave., Mt. 
Vernon, N.V., 10550, Tel: 914-699-8010, TWX: 
710-660-0014; Sis. Mgr: J.L. Jamieson 

Local Sales Offices & Reps. 
Ala Huntsville, Kemp Instrs., Inc. 205-837-4304 
Ariz Scottsdale, Inter-Mountain Engrg. Co. 

602-947-7379 
Cal Millbrae, Polach & Bensinger 415-697-2525 
Cal South Pasadena, QPL, Inc. 213-682-3706 
Colo Littleton, Inter-Mountain Engrg. Co. 303-794-9111 
Conn Meriden, P.R. Sturgeon Co. 203-237-1112 
Fla Maitland, ElR, Inc. 305-891-8195 
Ga Atlanta, Grady Duckett Sis. Co. 404-451-3529 
11\ Chicago, Brock & Cushman . 714-278-6500 
11\ Wheaton, Engrg. Prods. Assoc. 312-653-6826 
La Baton Rouge, SESCO Corp. 504-927-7574 
Mass Babson Park. P.R. Sturgeon Co. 617-237-3508 
Mass Framingham, J.M. Lancaster Co. 617-873-8893 
Mich Farmington; Anderson EIcIrns. 313-476-9161 
Mich Farmington, R. Hummon Assoc. 313-474-0861 
Minn MinneapoliS, Engrg. Prods .• Assoc. 612-925-1883 
Mo Kansas City, Harris-Hanson Co. 816-444-9494 
Mo SI. Louis, Harris-Hanson Co. 314-432-3611 
NM Albuquerque, Inter-Mountain Engrg. Co. 

505-:344-2212 
NY Syracuse, Nycom, Inc. 315-437-8343 
Ohio Deyton, Rixan Assocs. 513-222-0011 
Pa Delmont, T.F. Laslo & Assoc. ' 412-468-5045 
Pa Media, W. Reeves Assoc. 215-566-6709 

. Tex Houston, Semiconductor Sis. Assoc. 
713-461-4197 

Tex Houston, SESCO Corp. 713-668-7840 

Tex Richardson, Semiconductor Sis. 214-231-6181 I 
Tex Richardson, SESCO Corp. 214-231-9364 
Va Falls Church, Beacon North, Inc. 703-534-1673 
Wash Bellevue. Brennan Assoc. 206-454-9332 
Exp: MI. Vernon, N.V., Genl. Resistance 914-699-8010 

GENERAL SCANNING, 60 Coolidge Hill Rd., Watertown, 
Mass., 02172, Tel: 617-924-6620; Sis. Mgr. Recorder 
Prods: R.L. Hubbell; Sis. Mgr. Optical Prods: P. 
Brosens 

GENERAL SEMICONDUCTOR INDS .. Box 3078, Tempe, 
Ariz., 85281, Tel: 602-966-7263, TWX: 910-950-1942; 
Hdq. Sis. Mgr: D.W. Hutchins 

GENERAL local Distributors 
11\ Palatine, OhmlElctms, 645 Vermont Ave 

312-359-5500 
GENERAL TV NETWORK, 520 W. Eight Mile Rd., Femdale, 

Mich., 48220, Tel: 313-Ll-8-25OO; Sis. Mgr: R.R. Hippler 

GENERAL TIME CORP.,lnduS1rlai ControlS Dlv., 135 S 
MaIn St~ Thomaston, Conn., 06787, Tet 203-283-5881; 
V.P. Mktg: R.F. Edglll' ................................ Vol 2e344,345 
local Sales Offices & Reps. 
Cal Concord, C. Myers 415-825-4770 
Cal Pasadena, C.A. Williams 213-793-1161 
Conn Hartlord, W. Tomlinson 203-233-5083 
Ga Ulburn, Motion Technology 404-233-4368 
11\ Des Plaines, T. Sauer 312-296-7751 
Kans Shawnee Mission, E.L. Martin Co. 913-648-4746 
Mass Boston, T. Weafer 617-762-1466 
MiCh DetroH, R. Rayl 313-585-3122 
Minn Mpls, Ganeral Time 612-333-2815 
Mo SI. Louis, Automation Components 314-872-7111 
NV New York City, K. Chalson 201-289-5959 
NY Rochester, R. King 716-546-4786 
Ohio Cincinnati, Stewart Sea 513-421-3366 
Ohio Cleveland, A.F. Blaine 216-651-1020' 
Ore Portland, C. Myers 415-825-4770 
Pa Philadelphia, General Time 215-696-3443 
SC Ft. Mill, Motion Technology 704-364-5284 
Tex Dallas, Titan Reps. 214-357-8266 
For: Can., Peterborough, Onl., Gen'l Time Can. 
For Local Source Data CaH ToIf.Free 800-645-8200 
(In N.Y_ State Call 516-294-0lI90 Collect) 

GENERAL VALVE CORP., 110 Rte. 10 Box 222, E. 
Hanover, N.J., 07936, Tel: 201-887-9460; SIM: G.E. 
Toohey 

-_.- Advertisement ---

GENERAL VALVE CORPORA
TION, 110-4 Route 10, East Hanover, 
N. J. 07936. Tel. (201) 887-9460. De
signers and manufacturers of solenoid 
valves, fittings and solenoids for bio
medical, analytical chemistry, labora
tory, pharmaceutical and aerospace 
applications. 2 way, 3 way, diverter, 
small internal volumes, all TFE wetted 
parts, orifices from 1132" to 1/2", 
speeds to 1 MS, custom in stock for 
specials or any quantity. 

GENISCO TECH. CORP., Special Products Div., 18435 
Susana Rd., Compton, Cal., 90221, Tel: 213-537-4750, 
TWX: 910-346-6773; Sis. Mgr: J. SmHh 

local Sales Offices & Reps. 
Ala HuntsVille, Scientific Devices 205-536-1969 
Ariz Phoenix, ThOrson Co. 602-956-5300 
Cal Compton, Genisco Tech. Corp. 213-537-4750 
Cal Danville, Saber Northq 415-837-8851 
Cal Torrance, Saber Entprs. 213-537-2876 
Conn Hamden, Northeast Engrg. 203-248-4481 
Fla Oriando, Scientific DeviCes 305-424-7932 
Md Severna Park, 0 Hughes 301-647-6327 
Mass Danvers, Northeast Engrg. 617-774-3010 
Minn Eden Prairie, F. Peterson Co. 612-941-5400 
Mo SI. Louis, Zak & Assocs. 314-872-3191 
NM Albuquerque, Thorson Co. 605-265-5855 
NY Manhassat, Northeast Engrg. 516-365-9633 
NC Burlington, Scientific Devices 919-584-8311 
Ohio Dayton, Quatinco 513-526-7582 
Pa Be\hayres, Control Instrs. Sis. Co. 215-676-1808 
Tex Dallas, Thorson Co. 214-233-5744 
Tex Houston, Thorson Co. 713-771-3504 

GENISCO TECHNOLOGY CORP~ Eldema DlY~ 18435 
Susana Rei., Compton; cal., 80221, Tal: 213-537-4750, 
TWX: 810-346-8773; Sis. Mgr: R.L. Ch_ 

Local SaleS' Offices & Reps. 
Ark EI Dorado, D. Bellew Sis., Inc. 
Cal Inglewood, W. Knight 
Cal Los Altos, E. Foley, Inc. 
Colo Englewood, W. J. Purdy 
Conn Meride(l, P. Sturgeon 
Fla Miami Beach, Geartner Assocs. 
Fla Orlando, Gaartner Assocs. 
III Hinsdale, Momak Sis. Inc. 
Ind Indianapolis, Mktg. Engrs. Inc. 

·Vol.4-1973 

Vol 2"485,566 

501-863-8325 
213-678-4711 
415-941-4525 
303-770-5311 
203-237-1112 
305-861-3861 
305-299-1000 
312-654-4524 
317-546-1523 

QENISC 

Iowa Cedar RapidS, Palatine Engrg. .319-36$-8071 
Kans Andover, Palatine Engrg. 316-683-7512 
Kans Overland Pk., Palatine Engrg. 913-262-5843 
La Kenner, D. Bellew 504-729-4550 
Md Baltimore, S. K. MacDonald 303-254-3360 
Mass. Babson, P. Sturgeon 617-237-3506 
Mich Dearbom, Villani-Pitcher 313-271-4600 
Minn Mpls., F. B. Hill Co. 612-941-5270 
Mo SI. Louis, PaiatineEngrg. 314-426-7055 
NM Albuquerque, C. Carlberg 505-265-1579 
NY Buffalo, R. Mitscher 716-854-2517 
NY Melville, KIR Mktg. 516-420-8484 
NC Raleigh, R. Mitschar 919-828-0575 
Ohio Dayton, N. Bear 513-299-3566 
Ohio Richfield, N. Bear 216-659-3331 
Ore Portland, J. J. Backer Co. 503-297-3776 
Pa Philadelphia, S. K. MacDonald 215-545-1205 
Tenn Shelbyville, R. Mitschar 615-684-4544 
Tex Dallas, R.E. Nesbitt Co. 214-357-4601 
Tex Houston, R.E. Nesbitt Co. 713-224-3633 
Va Virginia Sch., R. Mitscher 703-464-0500 
Wash Seattle, J.J. Backer 206-295-1300 
Exp: New York, N. V., Robum Agencies, Inc. 

212-989-5939 
For: Can., Oownsview, Ont., Waber-Smead Elctms. 

416-635-9860 
GENISCO ElDEMA local Distributors 
Cal Mt. View, Elmar Elctm., 2288 Charlaston Rd. 

415-961-3611 
Colo Commerce City, Elmar Electronics Inc., 6777 E. 

50th Ave. 303-287-9611 
For Local Source Data can ToIl-Free 8CJO-645.82OO 
(In N.Y. State Call 516-2f14.099O Collect) 
GENISCO TECH. CORP., Genistron Div., 18435 Susana 

Rd., Compton, Cal., 90221, Tel: 213-537-4750, TWX: 
910-346-6773; Sis. Mgr: D. Pizzo 

Local Sales Offices & Reps. 
Ala Huntsville, ScientifIC Devices 205-536-1969 
Cal Anaheim, Lo-Dan Inc. 213-924-1691 
Cal Los Altos, Ewing-Foley 415-941-4525 
Cal San Diego, F. Nagel 714-298-4850 
Colo Denver, I. Strong 303-292-6900 
Conn Meriden, P. Sturgeon 203-237·1112 

. Fla Orlando, Scientific Devices 305-424-7932 
Md Severna Pk .• D. Hughes 301-647-6327 
Mass Chestnut Hill, P.R. Sturgeon 617-734-7710 
Minn SI. Paul, Countryman 612-645-9151 
Mo SI. Louis, C. S. Ryan Co. 314-993-0350 
NV Buffalo, R. Mitscher 716-854-2517 
NC Burlington, Scientific Devices 919-584-8311 
Ohio Dayton, Penrod Assocs. 513-293-1137 
Pa Bethayers, Control Instrs. 215-676-1808 
Tex Dallas, R. Nesbitt 214-357-4601 
Tex Houston, R. Nesbitt 713-528-3811 
Wash Seattle, Seatronies 206-767-4330 
For: Can., Downsview, Onl., Weber-Semed 

416-635-9880 
For: Can., Montreal, Que., Weber-Semad 

416-635-9860 
GENISCO TECHNOLOGY CORP., Instrument Div. (Test 

Equipment), 18435 Susana Rd., Compton, Cal., 90221, 
Tel: 213-537-4750, TWX: 910-346-6773; Sis. Mgr: 'F. 
Schodlbauer 

Local Sales Offices & Reps. 
Ala Huntsyille, Scientific Devices, S.E. 205-536-1969 
Ariz Phoenix, Thorson Co. 602-956-5300 
Cal Danville, Saber North 415-837-8851 
Cal Los Angeles, ABCO 213-537-5152 
Conn Hamden, Northeast Engrg. 203-248-4481 
Fla Orlando, Scientific Devices, S.E. 305-424-7932 
Ind Indianapolis, M & L Assocs. 317-545-0643 
Iowa Cedar Rapids, Palatine Engrg. 319-365-6071 
Kane Overland Park, Palatine Engrg. 913-262-5843 
Mass Danvers, Northeast Engrg. 617-774-3010 
Mich Plymouth, Meas. Instrs. 313-252-4577 
Minn Hopkins, F. Paterson Co. 612-941-5400 
Mo SI. LouiS, Palatine Engrg. 314-426-7055 
NM Alburquerque, Thorson Co. 505-265-5655 
NC Burlington, Scientific Devices, S.E. 919-228-6279 
Ohio Columbus, Meas.lnslrs. 614-488-9753 
Pa Philadelphia, Control Instr. Sis. 215-876-1808 
Tex Richardson, Palatine Engrg. 214-231-9489 

GENISCO TECHNOLGV CORP., Instrument Div. 
(Transducers); 18435 Susana Rd., Compton, Cal., 
90221, Tel: 213-537-4750, TWX: 910-346-6773; Sis. 
Mgr: V. Ciufia 

local Sales Offices & Reps. 
Ala Huntsville, Scient. Devices 
Ariz Scottsdale, Williams-Assocs. 
Cal San Diego, Saber Entprs. 
Cal Torrance, Saber Entprs. 
Colo Denver, Williarns-Assocs. 
Conn Hamden, Northeast Engrg. 
Fla Orlando, Scien. Devices 
III La Grange, Olson Engrg. & Sis. 
Ind IndianapoliS, M & L Assocs. 
Iowa Cedar Rapids, Palatine Engrg. 

205-536-1969 
602-947-4297 
714-272-5743 
213-534-2876 
303-388-4391 
203-248-4481 
305-424-7932 
312-482-3300 
317-546-1155 
319-365-8071 
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Kans Andover, Palatine Engrg. 316-683-7512 
Kans Overland Park, Palatine Engrg. 913-262-5643 
Mass Danvers, Northeast Engrg. 617-774-3010 
Mich Plymouth, Measurement Instrs. Inc. 313-352-2144 
Minn Hopkins, F. Peterson Co. 612-941-5400 
Miss St. Louis, Palatine Engrg. 314-427-7055 
NM Albuquerque, Williams-Assocs. 505-255-1638 
NY Manhasset, Northsast Engrg. 516-365-9633 
NC Burlington, Scien. Devices 919-584-8311 
Ohio Cincinnati, Measurement Instrs. Inc. 

513-531-2729 
Ohio Columbus, Measurement Instrs. Inc. 

614-488-9753 
Pa Bethayres, Control Instr. Sis. 215-676-1808 
Pa Pittsburgh, Measurement Instrs. Inc. 

412-366-1906 
Tex Houston, Palatine Engrg. 713-747-6537 
Tex Richardson, Palatine Engrg. 214-231-9489 

GEO SPACE, Ind'l. Prods. Div., 5803 Glenmont, Houston, 
Tex., 77036, Tel: 713-666-1611; Pur. Agt: J. Clements; 
Sis. Mgr: Z. Dennison; Sis. Mgr: C. Klutts 

GEO SPACE SYS., 4722 Eisenhower Blvd" Tampa, Fla., 
33614, Tel: 813-884-0492; Oir, Mktg: J.F. Lyles 

Vol 1.343,550 

GEORATOR CORPORATION, Box 70, Manallsas, Va., 
22110, Tel: 703-368-2101; Div. Mktg. & Sis: C.E. Trefzger 

Vol 1.690,691 
--- Advertisement 

Georator Corporation 

Manufacturer of NOBRUSH Perma
nent Magnet Generators, frequency 
Converters, Alternators, Isolator
Stabilizer Motor Generators, and sep
erate rotors and stators. In frequencies 
of 25,50,60, 120, 180, 360, 400, 420,. 
800 and 840 Hz. In ratings from 0.5 
KVA to 25 KVA. 

GHZ DEVICES, INC., 16 Maple Rd., So. Chelmsford, 
Mass., 01824, Tel: 617-256-8101, TWX: 710·343-0404; 
Sis. Mgr: R. Tremblay 

GIBBS MFG. & RESCH., Sub: Hammond, 300 N. Franklin 
St., Janesville, Wisc., 53545, Tel: 608-756-1261, TWX: 
910·288-2927; Cont. Adm: R.L. Jones 

Local Sales Offices & Reps. 
Mass Beverly, W Pinkerton 
Wisc Janesville, GMRC Sis. Dept. 608-156-1261 
Exp: III., Chicago, Hammond Int'1. 312-283-2000 

GIBSON/EGAN CO., 21 Flower St., Arcadia, Calif., 91006, 
Tel: 213-446-5259; Sis. Mgr: GW. Egan 

GLASS BEADS CO., Ceramic Prods. Div., Latrobe, Pa., 
15650, Tel: 412-537-7791; Sis. Mgr: T.J. Frederick 

GLASTIC CORP., 4321 Glenridge Rd., Cleveland, Ohio, 
44121, Tel: 216-486-0100, TWX: 810-421-8827; 
Customer Svc: M. Kytta 

GLENAIR, INC., 1211 Air Way, Glendale, Calif., 91201, 
Tel: 213-247-11000, TWX: 910-497·2066; Sis. Mgr: J.E. 
Merrell ................................................................ Vol 4.370· 
Local Sales Offices & Reps. 
Ala Huntsville, Brandel-Stephens Co 205-8113-0445 
Ariz Scottsdale, Runyon Co. 602-959-6060 
Cal Newport Beach, West Inc. 714-540-9040 
Cal Santa Clara, Nova-Tronix Elec. Sis. 

408-243-9530 
Colo Denver, Todd Assocs. 303-744-2313 
Conn Branford, W. McCoy Co. 203-488-2012 
Fla Orlando, Brandel-Stephens Co. 305-425-3202 
Ga Atlanta, Brandel-Stephens Co. 404-261-7579 
III Chicago, Marsten Sis. Co. 312-775-6611 
Ind Greenwood, Valentine-Schillinger Assoc. 

317-888-2260 
Ind South Bend, Valentine-Schillinger Assoc. 

219-291-6258 
Mich Plymouth, Romarc 313-455-0300 
Minn Minneapolis, F. B. Hill Co. 612-941-5270 
Mo Kansas City, Harris-Hanson Co. 816-444-9494 
Mo St. Louis, Harris-Hanson Co. 314-432-3611 
NJ Haddonfield, T.Milis Co. 609-429-1005 
NJ Wayne, GT Assocs., Inc. 201-694-6040 
NM Albuquerque, Scientific Devices S.W. 

505-268-6729 
NY Buffalo, Telesco Assocs.716-834-1026 
NY Canandaigua, Telesco Assocs. 716-872-6417 
NY Vestal, Telesco Assocs. 607-729-6339 
Ohio Cleveland, Del Steffen & Assocs. 216-461-8333 
Ohio Dayton, A.D. Dircksen & Assoc. 513-256-9351 
Ohio Dayton, Del Steffen & Assocs. 513-293-3145 
Tex Irving, AID Elctrns. 214-259-4761 
Va McLean, Carwithen Assocs. 703-821-3131 
Wash Bellevue, Barrett Co. Sis. 206-885-6991 

GLENTEK,INC., 1557 7th St., Santa Monica, Calif., 90401, 
Tel: 213-451-4511; Sis. Mgr: R.C. Vasak 
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GLENTRONICS, DIV. SAWYER INDS., 748 E. Alosta Ave., 
Glendora, Cal., 91740, Tel: 213-963-1676; Sis. Mgr: 
W.P. Nader 

Local Sales Offices & Reps. 
Cal Lafayette, Persons & Assocs. 415-283-3760 
Mass Haverhill, L-K/Harman Assocs. 617-373-1313 
NJ Tenafly, Budd-Tronics, Inc. 201-569-2230 

GLOBE PLASTICS, 1342 S. Signal Dr., Pomona, Cal., 
91766, Tel: 714-NA-3-2747; Sis. Mgr: M. Kramer 
--- Advertisement ---

Injection & Transfer Molding - Cus
tom Molding 
Complete Mold-Making Facilities 
Quality Control/Mil Q9858 
Mfg. Code No, 21071 
Specialize in transistor pads, washers, 
header boards, frames, funnels, clips, 
Send, for complete brochure, Let us 
quote on your plastic part require
ments. 

GLOBE-UNION INC., Globe Battery Div., 5757 N. Green 
Bay Ave., Milwaukee, Wise., 53201, Tel: 414-228-2393, 
TWX: 910-262-3084; Sis. Mgr: A. Buchmann 

GLOBE-UNION Local Distributors 
Cal Goleta, Radio Prods. SiS., 350 S. Kellogg Ave 

805-964-6823 
Cal Los Angeles, Radio Prods. SiS., 1501 S. Hill St. 

. 213-748-1271 
Cal San Diego, Radio Prods. SiS., 7889 Clairemont 

Mesa Blvd. 714-292-5611 
Okla Tulsa, Oil Capitol Elec., 708 S. Sheridan 

918-836-2541 
Tex Houston, Lenert Co., Box 2184 713-225-1465 

GOE ENGRG. CO., Box 3485, City of Industry, Calif., 
91746, Tel: 213-330-7401; Sis. Mgr: G.H. Reynolds 

GOE Local Distributors 
NY Lynbrook, Peerless Radio, 19 Wilbur St. 

516-593-2121 
GOLDSMITH PRECIOUS METALS DIV., N L Inds., 1300 W. 

59th St., Chicago, III., 60636, Tel: 312-925-3800; Sis. 
Mgr: D.A. Wells 

GOODRICH B. F. CHEM. CO., 6100 Oak Tree Blvd., 
Cleveland, Ohio, 44131, Tel: 216-524-0200, TWX: 
(810) 427-2660; Sis. Mgr: J.F. Malone 

GOODRICH DIV., Conrac Corp., 3560 Chicago Dr., 
Hudsonville, Mich., 49426, Tel: 616-669-1000 

GORDOS CORP., 250 Glenwood Ave., Bloomfield, N.J., 
07003, Tel: 201-743-6800; V.P. Mktg: R.T. Murray; Appl. 
Engr: D. Husted .................. " .. Vol :ze756-765,1053·1055 
Local Sales Offices & Reps. 
Ariz Scottsdale, Engineering Sis. Assocs. 

602-945-5781 
Cal Palo Alto, Engrg. Assocs. 415-326-7842 
Cal Pasedena, P. Nurches Co. 213-681-8957 
Colo Wheatridge, Waugaman Assoc. 303-423-1020 
Conn Cheshire, R.T. Duffy Assocs. 203-272-7789 
III Glen Ellyn, Rockford Controls Co. 312-'469-6016 
Iowa Clarion, R.R. Sharp Co. 515-532-3218 
Iowa Des Moines, R. R. Sharp Co. 515-255-4584 
Md Timonium, Heller Sis. Co. 301-252-4780 
Mass Braintree, R.F. Duffy Assoc. 617-335-7724 
Mich Detroit, L.H. Diekelman Co. 313-255-3300 
Minn Burnsville, W. J. Kones Co. 612-890-4377 
NJ Cherry Hill, Burdette Co. 609-667-6644 
NY Bronx, M. Hauser 212-671-2498 
NY Rochester, M.C. Matthews Co. 716-271-1910 
Ohio Cleveland, A.H. Baier Co. 216-461-6161 
Ohio Dayton,A. H. Blair 513-276-4128 
Tex Richardson, R.F. Kimball Co. 214-231-3447 
Wash Seattle, H. Levinson Co. 206-323-5100 

GORE, W.L. & ASSOCS., INC., 555 Paper Mill Rd., 
Newark, Del., 19711, Tel: 302-738-4880, TWX: 
510-666-0825; V.P. Mktg: R.C. Krueger 

GORMAN-REDLICH MFG. CO., 6 CurtiS St., Athens, Ohio, 
45701, Tel: 614-593-3150; Partner: J. Gorman 

--- Advertisement ---

Complete line of broadband crystal 
controlled oscillator modules with up 
to 10 V RMS + or - 3 db output across 
the band. Stability up to + or - 5 PPM, 
_10° to + 60°C, 5 to 90% humidity. 
Second harmonic down at least 9 db all 
higher harmonics down at least 18 db. 
Application: radio transmitters or any 
other application requiring a very sta
ble oscillator. 

GOTHAM AUDIO CORP., 741 Washington St., New York, 
N.Y., 10014, Tel: 212-741-7411; Pres: S.F. Temmer; 
V.P: E. Passin 

Local Sales Offices & Reps. 
Cal Hollywood, Gotham Audio Corp. 213-874-4444 

GOULD DATA SYSTEMS, 20 Ossipee Rd., Newton Upper 
Falls, Mass., 02164, Tel: 617-969-6510; Sis. Mgr: M.J. 
Gallant 

"Vol. 4-1973 

Local Sales Offices & Reps. 
Cal Mt. View, IFM-North 
Cal Pasadena; A-F Sales Engrg., Inc. 
Fla Hialeah, Shaw Engrg. 
Mass Burlington, Research Instrs. 
Minn St. Paul, Engrg. Prods. 
NJ Teaneck, Budd-Tronics 
NY Schenectady, N.W. Alexander 
Ohio Rising Sun, Mecom 
Pa Phila., ECI, Inc. 
Tex Dallas, Mfrs. Mktg. Service 
T ex Houston, Mfrs. Mktg. Service 

GOULD DATA Local Distributors 

415-961-2828 
213-681-5631 
305-888-0835 
617-272-1800 
612-646-8819 
201-837-1660 
518-377-0581 
419-457-3231 
215-927-6262 
214-357-6893 
713-645-3581 

Mo St. Louis, Van Sickle Radio Elctrns, Inc, 1915 
Washington Ave 314-MA-I-5000 

Wisc Madison, Satterfield Elctrn.,1900 S.Park SI. 
608·257-4801 

GOULD, INC., Burgess Div., Box 3140, St. Paul, Minn., 
55165, Tel: 612-452-1500, TWX: 910-563-3563; Dir. 
Mktg: H.P. Barry 

GOULD, BURGESS Local Distributors 
Ala Birmingham, J.W. Clary Co., 1713 Second Ave. 

S. 205-322-2488 
Ariz Tuoson, Inland Elctrn Supply Co., Inc, Box 4010, 

715 E. Broadway 
Cal Garden Grove, Allied Elctrns., 12311 Industry St. 

213-598-6605 
Cal Mt. View, Abacus Elctrns. Co., Inc., 1065 Terra 

Bella Ave. 415-961-1500 
Cal Mt. View, Elmar Elctrn., 2288 Charleston Rd. 

415-961-3611 
Cal San Diego, Shanks and Wright Inc., 2045 Kettner 

Blvd. 714-239-0176 
Conn Fairfield, Utronic Inc., 273 Linwood Ave. 

203-255-4521 
III Chicago, Allied Elctrns., 2400 W. Washington 

Blvd. 312-421-2400 
Ind Ft. Wayne, Ft. Wayne Elctrns. Supply, 3606 

Maumee Ave. 219-742-4346 
Ky Louisville, Burks, P.I., 842 S. 7th 502-589-3960 
Mass Cambridge, Wilshire Elctrns.lNew England, 205 

Alewife Brook Pkwy. 617-491-3300 
Mass Woburn, Abbott Elctrn., 902 Main St. 

617-935-2040 
Minn Duluth, Northwest Radio, 123 E. First St. 

218-727-1565 
Neb Omaha, J-B Distributing Co., 1616 Cass St 

402-341-5525 
NJ Springfield, Federated Elctrns. Div. Federated 

Purchaser, Inc., 155 Rte. 22 201-376-8900 
NY Lynbrook, Peerless RadiO, 19 Wilbur St. 

516-593-2121 
Ohio Akron, Sun Radio Co., 110 E. Market St. 

216-HE-4-2171 
Ohio Solon, REPCO, 6835 Cochran Rd. 216-248-8900 
Okla Tulsa, Oil Capitol Elee., 708 S. Sheridan 

918-836-2541 
Pa Pittsburgh, Cameradio Co., 2801 Liberty Ave. 

412-391-7400 
Pa Reading, Barbey Elctrn., 333 N. 4th St. 
Tenn Nashville, Electra Distributing, 1914 W. End Ave. 

615-329-3971 
Tex Ft. Worth, Allied Elctrns., 401 E. 8th St. 

817-336-5401 
Tex Ft. Worth, Swieco, Inc., Box 670, 1518 E. 

Lancaster St 817-335-6521 
Tex Houston, Harrison Equip. Co. Inc., 1616 

McGowen St. 713-224-9131 
GOULD INC., CENTURY ELEC. DIV., 1806 Pine St., St. 

Louis, Mo., 63166, Tel: 314-CE-I-4920, TWX: 
314-044-7191; V.P. Sis: J. Bolton 

GOULD, INC., Instr. Sys, Div., 3631 Perkins, Cleveland, 
Ohio, 44114, Tel: 216-361-3315 

Vol 10 536,537; Vol :zef177; Vol 4~O,431· 
Local Sales Offices & Reps. 
Ala Huntsville, W. Brown Instr. 205-539'4411 
Cal Los Angeles, Brush 213-685-7476 
Cal Palo Alto, Brush 415-328-7973 
Colo Englewood, Brush 303-781-4407 
Conn Stratford, Brush 203-377-1332 
Fla Ft. Lauderdale, W. Brown Instrs. 305-564-8000 
Fla FI. Walton Beach, W. Brown Instrs. 904-243-6424 
Fla Orlando, W. Brown Instrs. 305-425-5505 
Ga Tucker, W. Brown Instrs. 404-939-1674 
Haw Honolulu, Harkom Hawaii 808-538-7178 
III Rosemont, Brush 312-671-5620 
La New Orleans, W.A. Brown Instrs. 504-366-5766 
Md Riverdale, Brush 301-864-0057 
Mass Burlington, Brush 617-272-0750 
Mich Southfield, Brush 313-356-6600 
Minn Minneapolis, Brush 612-866-4388 
Mo St. Louis, Brush 314-432-8055 
NJ Fairfield, KLS Assoc. 201-227-2900 
NJ Saddle Brook, Brush 201-845-0220 
NY Rochester, Brush 716-381-4095 
NY Schenectady, Brush 518-370-1404 



MANUFACTURERS,. SALES OFFICES DIRECTORY 

NC Research Triangle Park. W. Brown Instrs. 
919-489-1546 

NC Winston-Salem. W. Brown I"strs. 9t9-725-5384 
Ohio Cleveland. Brush 216-481-7221 
Ohio Dayton, Brush 513-433-9586 
Pa Bala-Cynwyd. Brush 215-839-7066 
Pa Pittsburgh. Brush 412-931-3660 
Tex Dallas, Brush 214-241-5131 
Tex Houston; Brush 713-644-3671 
Va Newport News. Brush 703-877-8819 
Wash Seallle. Brush 206-271-1100 
For: Can .• Calgary. Alberta. A. Crawford Assoc. 

403-621-0780 
For: Can .• Longuauil. Qua .• A. Crawford Assoc. 

514-670-1212 
For: Can .• MiSsissauga. Ont.. A. Crawford Assoc. 

416-678-1500 
For: Can .• Ottawa. Ont.. A. Crawford Assoc. 

613-725-3354 
For: Can .• Vancouver. B.C .. A. Crawford Assoc. 

604-253-7136 
GOULD. INSTR. Local Distributors 

Mo· St. Louis. Van Sickle Radio Elctrns. Inc. 1915 
Washington Ave 314-MA-1-5ooo 

Va Norfolk. Priest Elctm .• 5431 Tidewater Dr. 
703-855-2021 

For Local Source Oa .. Cell Toll-Free 800-645-9200 
(In N.Y. StIlle Cell 516-294-0980 Collect) 
GOULD INC .• lnd'l. Battery Div .• 467 Calhoun St.. Trenton. 

NJ. 08607. Tel: 609-392-311', TWX: 510-681-8489; 
Sis. Mgr: R. Re~ 

GOULD LABS .• Electro Optic Dept.. 540 E. l05th St.. 
Cleveland, Ohio. 44108. Tel: 216-851-5500. TWX: 
810-421-8622; Mgr. Crystal Sis: A. Carlson 

GOW-MAC INSTR. CO., 100 Kings Rd., Madison. N.J .• 
07940, Tel: 201-377-3450. TWX: 136-331; Sis. Mgr: 
R.J. Mathieu 

GPS CORP .• 14 Burr St. Framingham. Mass .• 01701. Tel: 
617-875-0607; Sis. Mgr: J.O. Nilsen 

GRADO LABS .• INC .• 4614 Seventh Ave .• Brooklyn. N.Y .• 
11220, Tel: 212-435-5340; Sis. Mgr: R. Kriegar 

GRALEX INOS •• OIV. GEN. MICROWAVE. 155 Marine st.. 
Farmingdale, N.Y.. 11735, Tet 516-884-3607. TWX: 
51o-~406; VP: M. Wind; Mktg. Mgr: M. NeIcIlch 

Vol , ... 50 
Local Sales Offices & Reps. 
Cal Burlingame. Leddy Assocs. 415-347-5247 
Cal Glandora. The Telemart Co. 213-444-7666 
Colo Littleton. Leddy Assoes. 303-795-1973 
Fla Melboume. Reynolds & Assocs .• Inc. 

305-727-3205 
Ga Atlanta. Reynolds & Assocs .• Inc. 404-252-5360 
Haw Honolulu, Aloha Assoes. 941-1574 
III Lombard, Quadtron Assocs. Inc. 312-627-6800 
Md Ellicott City. WMco.lnc. 301-937-1122 
Mass Waltham, Waitt Tech Sis. 617-891-8195 
Minn Minneapolis. L. F. Green & Assocs. 

612-781-1611 
Mo Kansas City. R.R. Burton Sis. Co. 816-471-2850 
NY Blasdell. J. E. McCarthy Co. 716-822-8787 
NY Roslyn Heights. H.D.E. Assocs. 516-484-4010 
NC Greensboro. Reynolds & Assoes .• Inc. 

919-275-3725 
Ohio Cleveland. Data Equip. Sis. Co. 216-252-3151 
Pa Glenside, Elcom. Inc. 215-885-1715 
Tex Houston. Engrg. Assocs. 713-644-5397 
Wash Seallle. Carlyle Tech Sis. 208-632-4290 

GRANO TRANSFORMERS. Box 188. Grand Haven. MiCh .• 
49417. Tel: 616-842-5430; Sis. Mgr: G. V. Retzlaff 

GRANT HARDWARE CO., Div. Buildex Inc .• 525 High St. 
W. Nyack. NY.. 10994. Tel: 914-EL-8-4400. TWX: 
914-356-3541; Sis. Mgr: J. Del Vecchio; Asst Sis. Mgr: 
Mr. J. Bross 

Local Sales Offices & Reps. 
Cal Menlo Park. The McKnight Co. 415-325-2844 
Cal So EI Monte. Grant Hardware Co. 213-666-2110 
COlO Denver. R & R Associates 303-893-9785 
Conn Trumbull. H. Belanger 203-268-5352 
Fla Orlando. B. Wimberly Co. 305-425-3083 
III Des Plaines. Lincoln. Hodges & Associates 

312-297-3810 
Kans Overland Park, J. Singer 913-381-3684 
Mich Farmington. Carter. McCormic & Peirce 

313-477-7700 
MiM SI. Paul. R. G. Ragon. Inc. 612-488-0201 
NJ Mountain Lakes. Components For Elctrns; 

201-334-2921 
NJ Ridgefield. M - Dlnduslrtas 201-941-3113 
NY Liverpool. Vertex Corp. ' 315-457-6378 
NC Charlotte. Bill Henry Associates 704-375-8958 
Ohio Cincinnati. Tri State Mktg. Inc. 513-761-7993 
Ohio Cleveland. Carter McCormic & Peirce 

216-333-5650 
Pa Pittsburgh. Carter McCormic & Peirce 

, 412-824-3760 
Tex Dallas. Blackburn Associates 214-FL-1 -9991 
Wash Seattle. F. Jackson Co. 206-782-2211 

GRAPHIC CONTROLS CORP .• Recording Chart Div .• 189 
Van Rensselaer St.. Buffalo. N.Y.. 14210. Tel: 
716-853-7500; Sis. Mgr: C.J. Evans; Prod. Mgr: E.J. 
Gray 

GRAPHITE METALLIZING CORP~ 1038 Nepperhan 
Ave~ Yonkers, N.Y •• 10702, Tat 914 988 8400; G.M: 
W.W. Walker • __ ._ ... ___ .... _._.;.._ .. __ • __ ._ ... VoI2"'647 

GRAYHILL INC.. 569 HHlgrove Ave.. laGrange, In., 
10525, Tat 312-35+1040. TWX: 910.683-1850; V.P.Sla: 
B. VJnkernukler; Prod. Sis. Mgr: G. KennedY; Prod. SIs. 
Mar: J. Udlsche8 _ ..... ___ Vol ael056-1086; Vol Mal 

Local Sales Offices & Reps. 
Ala Huntsville. J.L Highsmith Co. 205-881-3294 
Ariz Scottsdale. Impact Elctms. 602-949-8432 
Cal Garden Grove. Impact Elctrns. 213-431-3581 
Cal Los Alios, Nickerson-Gray Assoc. 415-941-5777 
Colo Denver. Undberg Co. 303-758-9033 
Fla Orlando. Geartner Assoc. 305-299-1000 
III Hinsdale. Hill-Gray Assoc. . 312-325-4810 
Ind Fort Wayne. Menze Sis. 219-747-5616 
Iowa Cedar Rapids. Reid Assoc. 319-362-6302 
Kens Overland Park. Penzner-Mankus Assoc. 

913-381-0004 
Md Lutherville. Naudain Assocs. 301-252-5378 
Mass Wellesley Hills. M. Scott Co. 617-235-0102 
MiCh Troy. C.B. Jensen & Assoc. 313-643-0506 
Minn St Paul, Northport Engrg. 612-698-3841 
Mo Hazelwood. Panzner-Mankus Assoc. 

NJ Mount Laurel. Naudain Assocs. 
NM Albuquerque. Uridberg Co. 
NY Great Neck. F. Tytinski Company 
NY Ithaca. B. Dean Inc. 
NC Charlotte. J.L. Highsmith Co. 
Ohio Cleveland. A.H. Baier Co. . 
Okla Tulsa. W.P. Fralia Co. 

314-731-4334 
609-235-1801 
505-345-2489 
516-466-9070 
607-272-2187 
704-333-7743 
216-461-6161 

Pa Pittsburgh. Covert & Newman Co. 412-563-0303 
Tex Fori Worth, W. P. Fralia Co. 817-738-2394 
Utah Salt Lake City. Lindberg Co. 801-354-6409 
Va Richmond. J.L. Highsmith Co. 703-272-5888 
Wash Seallle. Seetronics 206-767-4330 
For: Can .• Willowdele 432. Onl.. F.P. Taylor Ltd. 

416-222-6924 
GRAYHILL MOLDTRONICS. INC .. 707 Rogers SI.. 

Downers Grove. III .• 60515. Tel: 312-968-7000; Sis. 
Mgr: J. Collins 

GREENLEE TOOL CO .• 2136-121h SI.. Rockford. III .• 
61101. Tel: 815-963-4881. TWX: 910-&31-0747; V.P. 

. Sis: M.J. Tuckett 
GREENLEE Local Distributors . 
Ariz Tucson. Inland Elctm Supply Co .• Inc. Box 4010. 

715 E. Broadway 
Cal San Jose. Quement Ind·l. Elctrns .• 1000 S. 

Bascom Ave. 
III Chicago. Elctrn. Dlstr. Co .• Inc .• 4900 N. Elston 

Ave. 
Ky Louisville. Burks. P.I .• 842 S. 7th 502-589-3960 
Mass Woburn. Abbott Elctm .• 902 Main SI. 

617-935-2040 
Minn Duluth. Northwest Radio. 123 E. First St. 

218-727-1565 
Mo SI. Louis. Van Sickle Radio Elctrns. Inc. 1915 

Washington Ave 31 4-MA-1 -5000 
Neb Omaha. Radio Equipment Co .• Box 3843. 625 N. 

18th SI. 402-341-7700 
NY New York. Midway Ind'!. Elec .• 38 E. 29th SI. 

212-889-0370 
Pa Reading. Barbey Elctm .• 333 N. 4th SI. 
Tex Houston. Harrison Equip. Co. Inc.. 1616 

McGowen SI. 713-224-9131 
Utah Salt Lake City. Standerd Supply Co .• 225 E.6th 

So. 801-355-2971 
Va Norfolk. Priest Elctm .• 6431 Tidewater Dr. 

703-855-2021 
Wise Madison. Satterfield Elctm .• 1900 S.Park St 

608-257-4801 

GREENRAY INOs., INC.. 840 W. Church Rd., 
Mec/llnlcaburg, ..... 17055, Tel: 717-76&G223, TWX: 
510-850-4839; SIs. Mar: GoA. Kurzenlmabe . 

Vol NI4,415,812,813 
local Sales Offices & Reps. 
Cal Burlingame. Westronlcs Assoc. 415-342-1425 
Cal Los Angeles. Cain Technology 213-476-2251 
Colo Ullleton. Aztec Entprs. 303-795-0250 
Aa Palm Beach Gardens. Beacon EIctrns. 

305-622-2770 
Ga Atlanta. Beacon Elctms. 404-351-3654 
III MI. Prospect. Cain & Co. 312-253-3578 
Md Annapolis. Hayden Assocs. 202-296-6059 
Mass Reading. Geder-Rotondi ASSOC. 617-944-3105 
Mo Aorissant. KM & B Tech. Sis. . 314-831-0015 
NM Albuquerqua. Aztec Enlprs. 505-255-2440 
NY Huntington. Aridrews & Andrews. Inc. 

516-692-8886 
NY Syracuse. Electra SIs. 315-455-5783 
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Ohio Dayton. F. Ohmer Assoc. 513-434-1454 
Okla Tulsa. J.A. Green Co. 918-742-4657 
Pa Ambler. Wm. Assocs. 215-843-4119 
Tex Dallas. J.A. Green Co. 214-631-7450 
Tax Houston. J.A. Green Co. 713-526-2959 
For: Ckn .• SI. Laurent. Qua .. Rutherford Agencies 

514-747-4339 
GRI COMPUTER CORPORATION. 320 Needham Street. 

Newton. Mass .• 02184. Tel: 617-98Q-0800; Mgr. AduIz. 
& Sis. PRo F.C. Brunner; Mgt. Applications Engrg: R. 
Kirk 

GRIES REPRODUCER CO .• Div. Coats & Clark Inc .• 162 
Beechwood Ave .• New Rochelle. N.Y .. 10801. Tel: 
914-633-8600. TWX: 914-236-2188; Dir. Mk1. Svc: L.R. 
Chasen 

GRIGSBY-BARTON, INc.. 3800 Ind·l. Dr~ RoIRng 
MeacIow8, ilL, 80008, Tet 312-39z.51OO, TWX: 
910-887-3789; DIr-SaIea: s.e. WIIIIon ... _ Vol 2e711,717 
local Sales Offices & Reps. 
Cal Pasadena. Luscombe Engrg. Co. 
Cal San Mateo. Luscombe Engrg. 
Fla St. Petersburg. Orbe. Inc. 
III Chicago, J.G. Twist Co. 
Mass Andover. R Purinton. Inc. 
Minn St. Paul. Kenco Co. 
NJ Mountainside. H. Richter 
NY Fayetteville. H.G. RiChter 
NC Raleigh. A.B. Andrews 
Ohio Cleveland. Pinesales & Engrg. 
Ora Beaverton •. N.R. Schultz 
Pa Wyncote. Cooper-Clement 
Tex Garland. Whiteside Sis. 
Tex Houston. Whiteside Sis. 
Wash Batlevue. N. Schultz 

GRIGSBY-BARTON. Local Distributors 

213-684-2000 
415-342-7057 
813-894-Q887 
312-593-0200 
617-475-7055 
612-645-7717 
201-233-4815 
315-637-6713 
919-833-5585 
216-247-6198 
503-646-1345 
215-U-8-5450 
214-276-8362 
713-498-2551 
206-454-0300 

NJ Pennsauken. Recso Eltrns.-Div. of Aslex. Airport 
& Central Hwys. 609-862-4000 

Pli Erie. Mace Elctm .• 2631 W. 8th St 814-836-3544 

GRM CORP •• Box 337. Medford, N.J~ 08055, Tel: 
809-267-7850; SIs. Mgr: T.A. McGarrity; PrI8: M. Yurko; 
V.P: J. Fattorlnl ___ ._. _____ .... _. __ ._VoI1e319 

local Sales Offices & Reps. 
DC Washington •. Instrucom. Inc. 202-223-1759 
Neb Omaha. Newton Valve Svc. Inc. '102-397-3414 
Tex Richardson. Horizon Engrg. Sis. Co. . 

214-238~121 
Wash Bellevuf!. Conrard Engrg. Co. 206-455-1336 
Exp: New York. N. Y .• J. Plasencia. Inc. 212-867-8084 

GROOV-PIN CORP.. 1125 Handricks Causeway. 
Ridgefield. N.J.. 07657. Tat: 201-945-8780. TWX: 
710-992-8963; Sis. Mgr: V.J. Manobienco 

GTE AUTOMATIC £lEC .• 400 N. Woll Rd .• Northlake. III .• 
60164. Tel: 312-562-7100. TWX: 91o-~1975; Prod. 
Mgr. Comps: J.D. Ashby; prod. Mgr. Com. Eqpt: B.W. 
Bishop 

Local Sales Offices & Reps. 
Ariz Phoenix. Dorton Entprs. 602-283-0414 
Ark EI Dorado. D. Bellew SIS. 501-863-8325 
Cal Burlingame. GTE Autornstic Elee .. 415-697-6400 
Cal North Hollywood. GTE Autornstic E;lec. 

213-766-5203 
Colo Denver. Gossard & Assocs. 303-985-0802 
Conn Stamford. GTE Autornstic Elec. 203-3~..Q981 
Ga Atlanta, GTE Automatic Elee. 404-281-7441 
III Northlake. GTE Automatic Elee. 312-562-7100 
Mlch DetroIt. GTE Automatic Elec. 313-538-8040 
Mlnn Minneapolis. GTE.Automatic Elee. 612-835-4222 
Mo Kansas City. GTE Automatic Elec. 816-363-7030 
Ohio Cleveland. GTE Automatic Elec. 216-267-8288 
Ohio Dayton. GTE Automatic Elec. 513-299-8481 
Pa Haverford. GTE Automatic Elec. 215-525-7575 
Tex Garland. GTE Automatic Elec. 214-272-3535 
Tex Houston. GTE Automatic Elec. 713-333-2300 
Va Falls Church. GTE Automatic Elee. 703-533-0636 

GTE LENKURT INC .• 1105 County Rd .• San Carlos. Calif .• 
94070. Tat: 415-591-8481. TWX: 910-376-4396; Pub. 
Info. Mgr: T.F. Curry 

GTE SYLVANIA. INC .• W.M. Chace Sub .• 1600 Beard Ave .• 
Detroit. MiCh .• 48209. Tat: 3f3-842-7400; Sis. Mgr: W.J. 
Tail 

GTE SYLVANIA. INC .• Chern. & Metellurgical Div .• 
Towanda. Pa .• 16848, Tel: 717-265-2121; Gen. Mktg. 
Mgr: J.W. Parks 

GTE SYLVANIA. Circuit Module Operation. Box 360. 
Muncy. Pa .• I7758. Tat: 717-546-3191;Mktg. Mgr: S.R. 
Sisak; Sis. Mgr: R.J. Thorpe 

GTE SYLVANIA INC .• Consumer Prods. - Lighting Prods .• 
100 Endicott St.. Danvers. Mass.. 01923. Tel: 
617-7.77-1900; Nail. Sis. Mgr: G.H. M\llcahy 

GTE. CONSUMER Local Distributors 
NY Buffalo. Ganasae Radio & Pat1l!Co .• 2550 

Delaware Ave. 716-873-9661 
GTE SYLVANIAINC .. Wilbur B. Driver Sub .• 1875 McCarter 

Hwy •• Newark. N.J .• 07104. Tel: 201-481-3100; V.P. 
Mktg: C. Phayre , . 
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GTE SYLVANIA INC., Elctrn. Comps. Grp., 100 First Ave., 
Waltham, Mass., 02154, Tel: 617-890-9200; V. P: W.T. 
Buschmann 

GTE, ELCTRN. COMPS. Local Distributors 
Ky Louisville, Burks, P.I., 842 S. 7th 502-589-3960 
Md Baltimore, Radio Elec. Service Co., 1026 

Cromwell Bridge Rd. 301-823-0070 
Mass Woburn, Abbott Elctrn., 902 Main SI. 

617-935-2040 
NY New York, Midway Ind'i. Elec., 38 E. 291h SI. 

212-889-0370 
Pa Reeding, Barbey Elctrn., 333 N. 4th SI. 

GTE SYLVANIA INC., Elctrn. Sys. Gp., 100 First Ave., 
Waltham, Mass., 02154, Tel: 617-890-9200; Dir. Cusl. 
Relations: W.A. Edgington 

GTE SYLVANIA INC., Elctrn. Tube Div., Seneca Falls, ·N.Y., 
13148, Tel: 315-566-5881 

GTE, ELCTRN. TUBE Local Distributors 
Cal Goleta, Radio Prods. Sis., 350 S. Kellogg Ave 

805-964-6823 
Cal Los Angeles, Radio Prods. Sis., 1501 S. Hill SI. 

213-748-1271 
Cal MI. View, Elmar Elctrn., 2288 Charleston Rd. 

415-961-3611 
Cal San Diego, Radio Prods. Sis., 7889 Clairemont 

Mesa Blvd. 714-292-5611 
Mass Boston, De Mambro Elctrns, 1095 

Commonwealth Ave. 617-787-1200 
Mass Woburn, Abbott Elctrn., 902 Main SI. 

617-935-2040 
Mich Muskegon, Western Elctrn Supply, 1781 5th St 

616-722-7628 
Mo SI. Louis, Van Sickle Radio Elctrns, Inc, 1915 

Washington Ave 314-MA-1-5000 
Neb Omaha, J-B Distributing Co., 1616 Cass St 

402-341-5525 
Neb Omaha, Radio Equipment Co., Box 3843, 625 N. 

18th SI. 402-341-7700 
Ohio Akron, Akron Elctrn. Supply, 107 S. Arlington St 

216-762-8818 
Ohio Cincinnati, United Radio Co., Summit & Reinhold 

Dr. 800-582-7080 
Ohio Cleveland, Farr Elctrns, 5403 Prospect Ave. 

216-881-7403 
Tex Houston, Harrison Equip. Co. Inc., 1616 

McGowen SI. 713-224-9131 
Tex Lubbock, R & R Elctrn Supply Co, 1607 Ave. G, 

Box 1860 806-765-7727 
GTE SYLVANIA INC., Gibson Electric Subsidiary, Delmont, 

Pa., 15626, Tel: 412-468-4121; V.P.lMktg: J.F. 
Barnyak 

GTE SYLVANIA INC., Ughting Prods. Grp., Danvers, Mass., 
01923, Tel: 617-777-1900; Sis. Mgr: A.L. Kleinfeld 

GTE, LIGHTING Local Distributors 
Ky Louisville, Burks, P.I., 842 S. 7th 502-589-3960 
Mo SI. Louis, Van Sickle Radio Elctrns, Inc, 1915 

Washington Ave 314-MA-1-5000 

GTE SYLVANIA INC., Miniature Lighting Prods., W. 
Main- St., Hillsboro, N.H., 03244, Tel: 603-464-5533; 
Prod. Mktg. Mgr: D.S. Dewsnap; SIs. Mgr: J.J. Donelan; 
Customer Svc. Mgr: D.F. SmHh .............. Vol :ze492-494 
Local Sales Officas & Reps. 
Cal Los Altos, WW. Posey Co. 415-948-7771 
Cal N. Hollywood, Bassett & Moore 213-766-2117 
Colo Arvada, Arrowhead Sis. 303-423-5556 
Conn Waterbury, Coakley, Boyd & Abbett 

203-756-8766 
Fla Maitland, Hutto, Hawkins, Peregoy 305-831-2474 
Fia Pompano Beach, Hutto, Hawkins, Peregoy 

305-943-9593 
Fla Tampa, Hutto, Hawkins, Peregoy 813-932-1800 
Ga Atlanta, Ho Smoak 404-762-1781 
Ga Atlanta, Millar Elctrns. 404-261-6160 
III Oak Park, G. E. Finnegan 312-383-9098 
Ind Indianapolis, Southern Sis. 317-257-7575 
Iowa AtlantiC, Kimian Sis. 712-243-1626 ' 
Kans Overland Park,1<imian Sis. 913-648-5191 
Mass Needham, Coakley, Boyd & Abbett 617-444-5470 
Mich Grand Rapids, A.O. Whitesell & Assoc. 

616-451-8901 
Mich Southfieid, A.O. Whitesell & Assoc. 

313-358-2020 
Mich SI. Joseph, A.O. Whitesell & Assoc. 

616-983-7337 
Minn Minneapolis, E. Stoss Assocs. 612-925-2757 
Mo Maryland Heights, Kimian Sis. 314-739-1655 
NJ Kearny, Hudson Lamp Co. 201-997-1850 
NJ Kearny, P. Sweeney 201-997-1850 
NY Rochester, Fowler Beach Corp. 716-586-0468 
NC Raleigh, Millar Elctrns. 919-787-9564 
Ohio CinCinnati, A.O. Whitesell & Assoc. 513-521-2990 
Ohio Columbia, R. O. Whitesell 616-888-9396 
Ohio Dayton, A.O. Whitesell & Assoc. 513-298-9546 
Ohio Lakewood, A.O. Whitesell & Assoc. 

216-228-7525 
Pa Glenside, Shelmar Elctrns. 215-885-0800 

1490 

MANUFACTURERS & SALES OFFICES DIRECTORY 

Pa Pittsburgh, A.O. Whitesell & Assoc. 
412-242-0100 

Tex Dallas, Dunbar Assoc. 
Utah Salt Lake City, Arrowhead Sis. 
Wash Seattle, Blum & Assocs. 
Wisc Milwaukee, F.C. Du Bois & Assoc. 

GTE, MINIATURE Local Distributors 

214-239-7151 
801-487-3444 
206-782-1600 
414-774-3100 

Cal MI. View, Elmar Elctrn., 2288 Charleston Rd. 
415-96t-3611 

Colo Denver, Burstein-Applebee 303-244-3336 
'" Chicago, Burstein-Applebee 312-763-4848 
Kans Kansas City, Burstein-Applebee 8t6-561-5460 
Ky Louisville, Burks, P.I., 842 S. 7th 502-589-3960 
Mo Kansas City, Burstein Applebee 816-561-5460 
Neb Lincoln, Burstein Applebee 402-434-0678 
Neb Omaha, Radio Equipment Co., Box 3843, 625 N. 

18th SI. . 402-34t-7700 
NY Rochester, Simcona Elctrncs. Corp., 275 MI. 

Read Blvd. 716-328-3230 
Ohio Akron, Akron Elctrn. Supply, 107 S. Arlington St 

2t 6-762-8818 
GTE SYLVANIA INC., Parts Div., 816 Lexington Ave., 

Warren, Pa., 16365, Tel: 814-723-2000; Sis. Mgr: A.F. 
Scalise 

GTE SYLVANIA INC., Western Cold & Platinum Sub., 555 
Harbor Blvd., Belmont, Cal., 94002, Tel: 415-593-3121, 
TWX: 415-594-8855; Sales Mgr: W.S. Smith 

GTI CORP. (E), Manor Oak 2, 1910 Cochran Rd" 
Pittsburgh, Pa., 15220, Tel: 412-343-4070 

GUARDIAN CALIFORNIA, 5755 Camille Ave., Culver City, 
Cal., 90230, Tel: 213-870-4642, TWX: 910-343-6464; 
Sales Mgr: G. Berglin; Pres: J.S. Winkler 

Local Sales Officas & Reps. 
Ala Birmingham, Immco Inc. 205-879-0739 
Cal Palo Alto, O'Donnell Assocs. 415-327-9260 
Cal Torrance, O'Donnell Assocs. 213-323-9243 
Colo Denver, Arrowhead Sis. 303-222-5645 
Fla Winter Park, Floritronics 305-424-5070 
Ga Marietta, Immco Inc. 404-435-0079 
Haw Honolulu, G Piety Factors 808-841-0185 
'" Chicago, Guardian Elec. Mfg. 312-243-1100 
Ind Fort Wayne, Needler Sis. 219-447-2123 
Kans Wichita, Thunderbird Tech. Sis. & Svcs. 

316-684-3941 
Md Ellicott City, Mc Court Co. 301-465-4515 
Mass Concord, Sales Engrg. Co. 617-369-3943 
Mich Westland, Miltimore Sis. 313-349-5820 
Mo SI. Louis 314-542-6488 
NM Albuquerque, Arrowhead Sis. 505-247-0287 
NY Massapequa, L.I., Coughlin Assocs. 

516-799-7743 
NY Rochester, Eleom Sales 716-385-1400 
Ohio Miamisburg, W. C. Schmidt 513-866-3640 
Ohio Richmond Heights, W. A. Rowell, Jr. 

216-291-0647 
Pa Delmont, T. F. Laslo & Assocs. 412-468-5045 
Pa Doylestown, T.O.E. Sis. 215-348-5333 
Tex Dallas, W Reese Assocs. 214-638-6575 
Utah Salt Lake City, Arrowhead Sis. 801-487-3444 
Wash Seattle, R. K. Squibb 206-632-2450 
For: Can., Williowdale, OntariO, A. C. Simmonds & 

Sons 416-491-1010 
GUARDIAN CALIFORNIA Local Distributors 
Ariz Tucson, Inland Elctrn Supply Co., Inc. Box 4010, 

715 E. Broadway 

GUARDIAN ELEC. MFG. CO., 1562 W. Carroll Ave., 
Chicago, III., 60607, Tel: 312-243-1100, TWX: 
910-221-5073; Sls_ Mgr: G. Ewmett; Market Mgr: J. 
Rowell ...... _ ........... _ .................. _ ..................... Vol 2e768-784 
Local Sales Offices & Reps. 
Cal Culver City, Guardian Elec. 213-870-4642 
Cal Palo Alto, O'Donnell 415-327-9260 
Cal Torrance, O'Donnell Assocs. 213-323-9243 
Colo Denver, Arrowhead Sis. 303-423-5556 
Fla Winter Park, Floridatronics 305-886-4818 
Ga Marietta, Immco, Inc. 404-435-0079 
Haw Honolulu, G. Piely Factors 808-841-0185 
'" Chicago, Guardian Elec. 312-243-1100 
Ind FI. Wayne, Needler Sis. 219-447-2123 
Ind FI. Wayne, New/Era Sis. 219-743-5371 
Ind Indianapolis, Needler Sis. 317-255-8056 
Kans Prairie Vlg., Thunderbird Tech. 913-642-7220 
Kans Wichita, Thunderbird Tech. 316-684-3941 
Md Ellicott City, McCourt 301-465-4515 
Mass W. Concord, Sis. Engrg. Co. 617-369-3943 
Mich Novi, Miltimore Sis. 313-349-5820 
Minn SI. Paul, R. A. Karr 612-739-4021 
Mo SI. Louis, Thunderbird Tech. 314-567-6488 
NJ Englewood, Tech. Oriented Sis. 201-566-5747 
NY Binghamton, Elcom Sis. 607-723-9270 
NY Massapequa, J.F. Coughlin 516-799-7743 
NY Rochester, Elcom Sis. 716-385-1400 
NY Whitesboro, Elcom Sis. 315-732-6445 
Ohio Miamisburg, W.C. Schmidt 513-298-4451 
Ohio Richmond Hgts., W. Rowell 216-292-3633 
Pa Delmont, T.F. Laslo 412-468-5045 
Pa Doylestown, Tech. Oriented EI~. 215-348-5333 
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Tex Dallas, W. Re.ese 214-638-6575 
Tex Houston, W. Reese 713-621-3134 
Utah Salt Lake City, Arrowhead Sis. 801-485-3362 
Wash Seattle, A. Squibb 206-632-2450 
Wise Milwaukee, F.A. Nitti 414-933-1975 
For: Can., Willowdale, Ont" A. Simmond 

416-491-1010 
GUARDIAN ELEC. Local Distributors 
Cal Garden Grove, Allied Elctrns., 12311 Industry SI. 

213-598-6605 
Colo Denver, Burstein-Applebee 303-244-3336 
III Chicago, Allied Elctrns., 2400 W. Washington 

Blvd. 312-421-2400 
III Chicago, Burstein-Applebee 312-763-4848 
Ind FI. Wayne, FI. Wayne Elctrns. Supply, 3606 

Maumee Ave. 219-742-4346 
Kans Kansas City, Burstein-Applebee 816-561-5460 
Ky Louisville, Burks, P.I., 842 S. 7th 502-589-3960 
La Baton Rouge, Ralph's, Inc., 1732 Plank Rd. 

504-344-3761 
La Lafayette, Ralph's Inc., 3004 Cameron SI. 

318-234-4507 
La New Orleans, Ralph's, Inc., 4334 Stemway Dr. 

504-242-2731 
Mich Romulus, Pioneer/Michigan, 6337 N. Beverly 

Plaza 313-729-8500 
Mo Kansas City, Burstein Applebee 816-561-5460 
Mo SI. Ann, Interstate Ind Elctrn, 10525 SI. Charles 

Rock Rd 314-428-8522 
Neb Lincoln, Burstein Applebee 402-434-0678 
Neb Omaha, Radio Equipment Co., Box 3843, 625 N. 

18th SI. 402-341-7700 
NJ Springfield, Federated Elctms. Div. Federated 

Purchaser, Inc., 155 Rte. 22 201-376-8900 
NY Buffalo, Radio Equip. Corp., 196 Vulcan St 

716-874-2690 
NY Rochester, Simcona Elctmcs. Corp., 275 MI. 

Read Blvd. 716-328-3230 
Ohio CinCinnati, United Radio Co., Summit & Reinhold 

Dr. 800-582-7080 
Ohio Cleveland, Farr Elctrns, 5403 Prospect Ave. 

216-881-7403 
Ohio Cleveland, Pioneer Standard Elctrns., Inc., 4800 

E. 131st SI. 216587-3600 
Ohio Dayton, Pioneer/Dayton, 1900 Troy SI. 

513-236-9900 
Pa Erie, Mace Elctrn., 2631 W. 8th SI. 814-838-3544 
Pa Reading, BarbeY Elctrn., 333 N. 4th SI. 
Tenn Nashville, Electra Distributing, 1914 W. End Ave. 

615-329-3971 
Tex Beaumont, Ralph's, Inc., 1270 Broadway 

713-833-9443 
Tex FI. Worth, Allied Elclrns., 401 E. 8th SI. 

817-336-5401 
Wisc Milwaukee, Marsh Elctrns., 6047 W. Beloit Rd. 

414-545-6500 

GUDEMAI!I CORP., 340 W. Huron St., Chicago, III., 
60610, Tel: 312-337-7400, TWX: 910-221-3863; Sis. Mgr: 
P.J. LoVecchio; SIs. Co-Ordinator: E. Kacheris 

Vol 2e567; Vol 3"454-476 
Local Sales Offices & Reps. 
Ariz Scottsdale, Piper Sales Co. 602-946-4437 
Cal EI Sequndo, Varigon 213-644-3611 
Cal San Carlos, Melchior 415-591-7383 
Cal San Diego, D. Thurston Assocs. 714-565-8411 
Colo Denver, Walker Associates 303-623-8713 
Fla Orlando, Geartner Assoc. 305-299-1000 
Ga Atlanta, Electro-Mech Sis. Engrg. 404-256-4414 
'" Hinsdale, Momak Sis. 312-654-4524 
III Oak Pk., Wasson-Gallagher 312-CO+7517 
Ind IndianapoliS, Tech. Rep. 317-546-4967 
Md Baltimore, Callas Elctrns. 301-744-7711 
Mass Chelmsford, Underwood Sis. 617-256-8191 
Mich Grand Rapids, Elko Sis. 616-949-1451 
Mich Grosse PI. Woods, Elko Sis. 313-884-7893 
Minn SI. Paul, Cullen & Assocs. 612-646-7371 
Mo Kansas City, R. Burton 816-471-2850 
NJ Fanwood, King & Assocs. 201-561-5464 
NY Liverpool, George Corp. 315-457-1188 
NY New York, E. Glass Assocs. 212-JU-6-8440 
NY Rochester, J.L. Semple 716-342-1413 
NC Winston-Salem, C. Dula 919-723-4205 
Ohio CinCinnati, A. C. Wahl & Assocs. 513-821-3270 
Ohio Dayton, R.G. Siff 513-CR-8-4779 
Tex Richardson, Vista Engrg. Assocs. 214-AD-5-4547 
Wash Seattle, Bergford & Assocs. 206-937-6664 

For Local Source Data Call Toll-Free 800-645-9200 
<In N.Y. State Call 516-294-0990 Collect) 
GUILDLINE INSTRS., INC., 1997 Palmer Ave., LarchmOnt, 

N.Y., 10538, Tel: 914-834-8100; Sis. Mgr: E. Nemeroff 
GUL TON BATTERY CORP., 212 Durham Ave., Metuchen, 

N. J., 08840, Tel: 201-548-2800, TWX: 710-998-0592; 
Mktg. Mgr: J.J. Spanos; Mktg. Mgr: J.B. Schuster; Mktg. 
Mgr: P.L. Mendelsohn 

GULTON INDS., INC., Elctrn. Comps. Div., Me1uchen, N.J., 
08840, Tel: 201-548-2800, TWX: 710-998-0592; Sis. 
Mgr: A. Currie 



MANUfACTURERS. SALES OFFICES DIRECTORY 

GUL TON INos., Connector Dlv .. 822 ProdllCtion Pl., 
Newport Bch., CaL, 12880, Tel: 7140e42-0183, TWX: 
'10.5118-1352; DIr. Mktg: D. Allen ._. __ ••• Vol ae&82,113 

Local Sales Offices & Reos. 
Ariz Scottsdale, Bamhlll FIVII 602-947-7841 
Cal Cupertino, P M Sis. 408-256-1771 
Colo DIInYIIr, Barnhill Rve 303-934-5505 
Conn W. Simsbury, Anchor Engrg. 203-658-6261 
Fla Altamonte Springs, Wm. Assocs. 306-631-4645 
Fla Clearwater, Wm. Assocs. 813-446-0075 
Pill No. Palm BIIach, Wm. Assocs. 305-648-9042 
Fla Pompano Beach, Wm. Assocs. 305-943-3092 
Ga Sniyma, Electro-Rep Assocs. 404-435-0079 
Masa Wellesley HI"s, Anchor Engrg. 871-235-6330 
Mich Warren, KVA Aasocs. 313-756-9070 
Mo GrandviIIw, L R. Harry & Assocs. 816-763-3634 
NY . Huntington Sta., KIR Mlctg. 518-549-1300 
NC CharlOlfll, Electro-Rep Assocs. 704-333-0451 
Ohio Centerville, Myers Assocs. 513-299-3215 
Ohio Dayton, A. D. Dlrcksen & Assocs. 513-256-0351 
Tex Hurst, Kentron Engrg. Sis. Co. 817-268-1155 
Utah Sail Lake CiIy, BarnhI" FOYIl 801-487-1327 

GULTON INDS., Flazo Prods. Dlv., Box 4300, Fullerton, 
Cal., 92834, Tel: 714-871-2150, TWX: 910-592-1247; 
Exec. V.P: D. Herzfeld; Pres: D.P. Faulk 

GULTON INDS., ServoniCllnstr. DIv., 1644 Whittier Ave., 
Costa Mesa, Cal., 92826, Tel: 714-642-2400, TWX: 
714-642-1346; SaleS Mgr: S. Pope 

GVROSVSTEMS, INC., 120 Marine St, Farmingdale, N.V .. 
11735, Tel: 516-293-5240; Sis. Mgr: E. Sandlort 

H-ti;.INSTR. CO., American & Bristol SIS .. Phila., Pa., 
19140, Tel: 215-0A-9-9125; V.P: C.G. Roveran 

H-P-M DIV., Koehring Co., Marion Rd., Mt Gilead, Ohio, 
43338, Tel: 419-946-0222; Sis. Mgr: T.G. Bishop 

HACKENSACK CABlE CORP .. 110 Orchard S1., 
Hackensack, N.J., 07602, Tel: 201-487-1100; V.P-SIs: 
R.H. Wilson 

HACKER INSTRS., INC .. Box 646, Fairfield, N.J., 07006, 
Tel: 201-226-6450; Mktg. Mgr: I.E. HHIS; Asst. V.P: K.S. 
Lange 

HADRON INC., 800 Shames Dr., Westbury, N.V., 11590, 
Tel: 516-334-4402; V.P: P. Ratoff; Mgr., Laser Prod: 
J.E. Dennis 

local Sates Offices & Reps. 
Cal Anaheim, Applied Inst. 714-535-6551 
Cal San Jose, Applied Ins!. 415,941-5926 
III Hoffman Estates, Mist Engrg. 312-529-0170 
NV Hauppauge, Barnett Assoc. 516-724-0202 
NY Syracuse, Labtronlcs 315-454-9314 
Ohio Cleveland Hgts., Wilt Sis. 216-752-0011 

HALE INSTRS.,INC., Box 7487, Houston, Tex.,.77008, Tel: 
713-861-7574 

HALE)(' INC., Box 2940, Torrance, Cal .. 90509, Tel: 
213-772-4461; Mgr.-Rep. Sis: M.J. Bergquist 

HALLMARK STANDARDS, INC., 257 Washington S1., Mt. 
Vernon, N.V., 10551, Tel: 914-664-4268, TWX: 
710-568-1104; Sis. Mgr: M. Steinberg 

HALMAR ELCTRNS., INC., 1544 W. Mound St., Columbus, 
Ohio, 43223, Tel: 614-276-0131; Inside SiS: M. Hunt 

HAMAMATSU CORP. (E), 120 Wood Ave., MIddInex, 
N. J .. 08848, Tel, 201.....a-aa.4O; Prell: t. Hlrum8; Exec. 
V.P: R. EnG • _____ • __ ._. __ .... _.VoI zeI18S,11" 

Local Sales Offices & Reps. 
Cal Burlingame, California Eastern Labs 

.415-342-7744 
HAMAMATSU TV CO.. lTD., 11211 Ic:hIno-Cho, 

Hamametsu City, Shizuoka Pref., Japen, Tel: 
0534-34·3311; Sis. Mgr: M. Aiba 

HAMILTON STANDARD. DIv. United Aircraft Corp., 
Windsor Locks, Conn., 08096, Tel: 203-623-1621. 
TWX: 710-420-0564; Sis. Mgr: H.W. Weinberg 

HAMilTON TECHNOlOGV,INC., adv. of HMW Industries 
Inc., Box 1707, Lancaster, Pa., 17604, Tel: 
717-394-1161, TWX: 510-657-4444; Sis. Mgr: J.F. 
BIehle; Mgr. Cust. Serv.: P.L. Payonk. 

Local Sates Offices & Reps. 
Cal Costa Mesa, Hamilton Tech., Inc. 714-546-0780 
Cal Los AngeleS, e. A. Wilcox Co. 213-723-6436 
Colo Denver. Electro-Rep. Inc. 303-744-2655 
Com W. Hartford, R. S. Pettigrew & Co. 203-233-8533 
III CIIicago, EIeCtro-Comp SIS., Inc. 312-763-3636 
Mass W. Newton, R. S. Pettlgtew & Co. 617-969-5770 
Mim Navarre, MagCo, Inc. 612-471-6536 
MoSt louis, Holtgrieve & Co. 314-726-6602 
NJ Asbury Park, Lancaster 1nd'1. SIS .. Inc. 

201-986-6401 
NM Albuquerque, Electro-Rep,lnC. 505-256-1749 
Ohio Cincinnati, A. C. Wahl & Assocs., Inc. 

513-621-3270 
Ohio Grafton, A. W. RIsser Co. 216-456-5091 
Pa Lancaster, Lancaster Ind'!. Sis., inc. 

717-397-2942 . 
Tex Dallas, D. V. Falk & Assocs. 214-369-3408 
Wash Seattle, E. A. Wilcox Co. 206-243-5450 

HAMLIN, INC., LIIke & Grove Sts., like Mills, WIsc., 
53551, Tel: 414-648-2381, TWX: 910-260-3740; SIs. Mgr: 
K. Deana _ ...... __ .. ___ .... _ .. Vof zelO68, 1088; Vof 4'1543. 

Local Sales Offices & Reps. 
Ariz Phoenix, Elctrn. Compa. Sis. 602-258-7519 
Cal Encino, Cardinal Assocs. 213-787-5511 
cal Los AI\lIIIIeS, C. Holmes 213-256-2255 
cal Palo Alto. Testco Sis. 415-326-5320 
Colo Denver, Elctm. Compo Sis. 303-771-6200 
Conn Berlin, White Sis. Co. 203-224-0423 
Fla Miami, S.K. Wallace Assoc. 305-691-1654 
Fla Tampa. S.K. Wallace Assoc. 813-932-3568 
Ga Jonesboro, S.K. Wallace Assoc. 404-471-6297 
III Des Plaines, Lincoln, Hodges 312-297-3610 
Iowa Marion, Thomas & Modrcin 319-377-6261 
Kans Shawnee Mission, Thomas & Modrcin 

913-432-2131 
Md Lutherville-Timonium, Nauclain Assocs. 

Mass Needham, White Sis. Co. 
MiCh Dearborn, Villani-Pitcher 
Minn Minneapolis, R-J, Inc. 
Mo Hazelwood. Thomas & Modrcin 
NJ Mount Laurel, Nauclaln Assocs. 
NM Albuquerque, Elctrn. Compo Sis. 
NV Hyde Pk., R Kemedy 
NV Manhasset, Win-Cor Elctm. 
NV Rochester, R. Kemedy 
NC Greensboro, S.K. Wallace Assoc. 
NC Kemersville, S. Wallace Assoc. 
Ohio Bedford. G&H Sales CD. 
Ohio Cincinnati, G & H Sis. 
Ohio Grove City, G & H Sales Co. 
Tenn Memphis, S. Wallace 
Tex Dallas, Allied Comp., Inc. 
Tex Houston, Allied Comp., Inc. 
Utah Salt Lake City, Elctm. Compo 
Wash Bellevue, Testco Sis. 
Wisc Waukesha, Uncoln, Hodges 

HAMLIN, Local Distributors 

301-252-5378 
617-444-3676 
313-271-4600 
612-922-1425 
314-638-6446 
609-235-1801 
505-256-9831 
914-229-2269 
516-627-9474 
716-271-6322 
919-292-0487 
919-993-3993 
216-246-6490 
513-771-8231 
614-878-1128 
901-662-2281 
214-348-6660 
713-782-5406 
801-486-2317 
206-454-7422 
414-542-3087 

NJ Pennsauken, Recso Eltms.-Dlv. of Astex, Airport 
& Central Hwys. 609-662-4000 

For Local Source Data Can TolI·Free ao.e45-9200 
(In N.Y. State Call 518-294-0190 Collect) 
HAMMOND MFG. CO. (U.S.) INC., 1051 Clinton St, 

Buffalo, N.V., 14240, Tel: 519-622-2960; Sis. Mgr: R. F. 
Hammond 

Local Sales Offices & Reps. 
Cal San Mateo, J.E. Lape Co. 415-345-3021 
FIll! North Miami, L. Haas Co. 305-949-9143 
Mass Waltham, Conti-Younger Assoc. 617-1190-4562 
Mich Royal Oak, McAuliffe Sis. 313-545-7177 
NJ Haddonfield, Boenecke Assoc. 609-429-7449 
NJ Irvington, M. Gallagher Inc. 201-399-4350 
NY Pittsford, C. Daniels 716-334-3834 
NY Williamsville, W. S. Stamp & Assoc. 

716-634-2240 
Ohio Euclid, Control Dynamics Corp. 216-692-2818 
Tex Dallas. Berthold Sis. Co. 214-526-6329 

.HANDY & HARMAN, 850 Third Ave., New York, N.Y., 
10022, Tel: 212-752-3400, TWX: 212-667-4894; Sis. 
Mgr: RE. Burke 

Local Sales Offices & Reps. 
Cal EI Monte (Los Angeles), Handy & Harman 

213-283-6181 
III Elk Grove Village (ChIcagO), Handy & Harman 

312-437-3883 
Mass Attleboro, Handy & Harman 617-226-1000 
Mich Southfield (Detroit), Handy & Harman 

313-356-5390 
NY New York, Handy & Harman 212-752-3400 
Ohio Cleveland, Handy & Harman 216-333-2166 
Tex Dallas, Handy & Harman 214-351-5890 

HANSCOM, H.F. CO., INC., 225 Chapman St., Providence, 
R.I., 02905, Tel: 401-941-1456; Pres: J.F. Hanscom; 
V.P: W.E. Taplin 

HANSEN MFG. CO., Div. P. R. Mallory & Co., Box 23, 
Princeton, Ind., 47670, Tel: 812-365-3415; Sis. Mgr: 
A.F. Bridger 

HAPCO, Box 1205, Boulder, Colo., 80302, Tel: 
303-447-0441; Sis. Mgr: J. Snyder 

HARBISON IND'L. PRODS., INC.. 7205 Hibbs La., 
Levittown, Pa., 19057, Tel: 215-943-9000; S/M: F.J. 
McCartny; Pres: R.J. Harbison 

HARDER, DONALD C. CO., INC., 2580 "K" St., San 0IIIg0. 
CalW., 92102, Tel: 714-239-8021; Gen. Mgr: D.P. 
Ebenezer 

HARDMAN INC., BallevHle, N.J., 07109, Tel: 
201-751-3000, TWX; (710) 995-4969; Mktg. Dir: G.M. 
Scales 

HAROwe SERVO CONTROI,.S, 48 Westtown Rd., W. 
Chester •. Pa., 19360, Tel: 215-692-2700, TWX: 
510-1183-0335; Mktg. Dir: W.J. Cuff 

Local Sales Offices & Reos. 
Ariz Scottsdale, Fred Schoefner Assoc. Inc. 

Cal HoHywood, WestairOnics 

"Vol. 4-1973 

602-946-3470 
213-466-6201 

HARSHA 

Colo Denver, Franklin Sis. 303-822-3623 
Conn Bloomfield, Zaslow SIS. 203-242-7781 
Fla Ormond Beach, Technology Mktg. Assoc. 

904-672·2314 
III ChiCago, Carlson Elctrn. . 312-SP-4-4812 
Ind Ft. Wayne, McDonald Sis. 219-745-9214 
Mass Lowell, Zaslow Sis. Co. 617-458-8452 
Minn Minneapolis, Nortec Sis. Inc. 612-926-2855 
Mo St. Louis, Carlson Elctm. Sis. 314-991~ 
NJ Fairfield, Electra Mec. Assoc. inc. 201-664-1241 
NY Jericho, Electro Rep. 516-938-0540 
Ohio Cleveland, ROCkford Controls 216-731-5250 
OtvD Deyton, Rockford Controls 513-274-1131 
Okla· Tulsa, Oklahoma Engineers Inti. Co. 

916-747-0303 
Tex Dallas, Engineers Int'l. 214-352-2686 
Exp: D.C., Washington, Aeromarltime 202-659-11'40 
For: Can., Pierrefonds, Que., Avotronics ltd. 

514-626-6511 
For: Can .. Willowdale, Ont., Avotronics Ltd. 

416-491-7841 

HARREL, INC., 16 FItch St., E. Norwalk, Conn., 08l5Il, 
Tel: 203-886-2573; SIs. Mgt: J_e_ Parry _Vol zen .. 
local Sales Offices & Reps. 
Ala Birmingham, McConnel Sis. 205-671-3501 
Cal Fountain Valley 714-776-4450 
Cal Walnut Creek. Viking Instr. 415-933-1221 
Colo Denver, Electro-Rep. 303-144-2821 
Fla Hialeah, Shaw Engrg. & Sis. 308-888-0835 
III Glen Ellyn 312-668-6622 
NJ Vardville 609-365-2171 
NM Albuquerque, Electro-Rep. 505-256-1749 
NY CazenDvia, P.M. Decew, Inc. 315-065-9602 
Ohio Willoughby 216-942-0920 

HARRIS SEMICONDUCTOR, Box 883, MeIbouma, Fla., 
32901, Tel: 305-727-5430, TWX: 510-954-6259; Mktg. 
Comm. Mgr: J. Kornpan 

Local Sales OffICes & Reps. 
Ariz Scottsdale, Harris Semiconductor 602-946-3556 
Cal Long Beach, Harris Semiconductor 213-426-7887 
Cal San Francisco, Harris SarnIconductor 

415-964-6443 
Colo Denver, Elmar Eictms. 303-287-9611 
DC Washington, D.C., Harris Semiconductor 

202-337-3170 
Fla Hollywood, Schwaber Elctme. 305-927-0511 
Ga Atlanta, Schwaber Elctrns. 404-449-9170 
III Illinois, Semiconductor Specialists 312-279-1000 
III Schaumburg. Harris Samiconductor 

312-894-6824 
Ind Indianapolis, Semiconductor SpecialIsts 

313-255-0300 
Md Rockville, Schwaber Elctms. 301~1-2970 
Mass Waltham, Impact Sales 617-893-2850 
Mass Wellesley Hills, Harris Semiconductor 

617-237-5430 
Minn Minneapolis, SernlcoOductor Speaciallsts 

612-654-8641 
Mo Kansas City, Semiconductor Specialists 

NM Albuquerque, R.V. Weatherford 
NV Melville, Harris Semiconductor 
NV Syracuse, Harris Semiconductor 
Ohio Dayton, Harris Semiconductor 
Pa Wayne, Harris Semiconductor 
Tex Richardson, Harris Semiconductor 
Wash Seattle, R.V. Weatherford 

HARRIS Local Distributors 

816-452-3900 
505-285-5671 
516-249-4500 
316-463-3373 

215-687-6860 
214-231-9031 
206-243-6340 

Ariz Phoenix. Liberty EIectrns., 3612 N. 16th St. 
602-264-4438 

Cal EI Segundo, Liberty EIctrnS., 124 Maryland Sl 
213-322-6100 

Cal Mt. View, Elmar Elctm .• 2268 CharleSton Rd. 
415·961-3611 

Cal San OIIIgo, Western Radio, 1415 India St. 
. 714-235-6571 

Colo Commerce CiIy, Elmar Electronics Inc., 6777 E. 
50th Ave. 303-287-9611 

Fla Hollywood. Schwebar Elctme. 305-927-0511 
Ga Atlanta. Schweber Elctrns. 404-449-9170 
III Chicago, Schweber Elctms. 312·593-2740 
III Chicago, SemIconductor SpecialIsts. Inc. . 

312-279-1000 
Md Rockville, Schweber EIctme. 301-881-2970 
Masa Waltham, Schweber EIctms. 617-890-8484 
MiCh Detroit, Schweber EIctms. 313-583-8242 
NJ Somerset, Schwaber EIctms. 201-469-6008 
NY Rochester, Schweber Elcims. 716-326-4180 
"IV Westbury, Schweber ElC!nte., Jericho Tpke 

516-334-7474 
NC Raleigh, Schweber EIctms. 919-932-8881 
Ohio Beachwood, Schweber EICtms. 216-484-2970 
Wash seattIII, LIlerty EIctms., 5303 2nd Ave. S. 

. 206-763-8200 
HARSHAW CHEM. CO., 1945 E. 97th St, Cleveland, Ohio, 

44106, Tel: 216-721-8300 
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HARTMA 

HARTMAN ELECTRICAL MFG., Div. A-T-O, Inc., 175 N. 
Diamond SI., Mansfield, Ohio, 44902, Tel: 
419-524-1411, TWX: 810-448-2814; V.P.-Sls: O.C. 
Walley 

HARTWELL CORP., 9035 Venice Blvd., Los Angeles, 
Calif., 90034, Tel: 213-870-3781, TWX: 910-340-6761; 
Sis. Mgr: R.E. Bryant Prod. Mgr: David Bates 

HARWIL CO., 903 Colorado Ave., Santa Monica, Calif., 
90401, Tel: 213-394-4710; Pres: H. Hutchinson; V.P:W. 
Gregge 

HATFIELD WIRE & CABLE DIV., Continental Copper & 
Steel Inds., Inc., 360 Hurst SI., Box 558, Linden, N.J., 
07036, Tel: 201-925-4000, TWX: 138-301; Mgr., 
Application Engrg: W.O. Hansen; Mgr. Comm. Prods: 
G.A. Lohsl; Mgr. Mining Prods: P. Hronich 

HATHAWAY INDUSTRIES INC., 11616 51st St., Tulsa, 
Okla., 74145, Tel: 918-663-0110, TWX: 910-845-2129; 
S/M: C.H. Brunell; App. Eng: L.H. Spellman; App. Eng: 
Francis D. Leynaert 

Vol 1"451; Vol 2"648,797,1067; Vol 3"686 
Local Sales Offices & Reps. 
RELAYS & SWITCHES 
Ariz Phoenix, Airsupply Co. 602-267-3916 
Cal Dublin, Airsupply Co. 415-829-0870 
Cal Gardena, Compar LA 213-327-6550 
Colo Denver, R & G Entprs. 303-744-2464 
Conn Wethersfield, Com/Pak 203-563-4784 
Ga Marietta, Airsupply Co. 404-422-8242 
III Berkeley, Airsupply Co. 312-5>14-7400 
III Chicago, Memac Sis. Co. 312-545-1033 
Kans Wichita, Airsupply 316-683-7518 
Mass Needham Hghts., Com/Pak 617-444-1259 
Mich Grosse Pointe Pk., Greiner Assoc. 313-499-0188 
Minn Minneapolis, M. Franklin Co. 612-835-6422 
Mo Bridgeton, Airsupply Co. 314-731-3011 
NY Huntington, Airsupply Co. 516-249-1410 
NY Syracuse, Naylor Elec. 315-472-9183 
NC Winston, Industrial Products. Inc. 919-725-5385 
Ohio Columbus, Airsupply·Co. 614-861-1129 
Ohio Dayton, Airsupply Co. 513-224-0728 
Pa Landdowne, W.F. Satterthwaite Co. 

215-623-5100 
Pa Valley Forge, Airsupply Co. 215-933-8924 
Tex Fort Worth, Airsupply Co. 817-335-4541 
Va Arlington, Airsupply Co. 703-525-1191 
Wash Bellevue, A. Smith Co. 206-746-6770 
For: Can., Downsview, anI., Applied Tech. 

TERMINALS 
Ariz Phoenix, Airsupply Co. 
Cal Dublin, Airsupply Co. 
Cal Santa Monica, Airsupply Co. 
Ga Marietta, Airsupply Co. 
III Berkeley, Airsupply Co. 
Ind Indianapolis, Airsupply Co. 
Kans Wichita, Airsupply Co. 
Mass Medway, Airsupply Co. 
Minn Bloomington, Airsupply Co: 
Mo Bridgeton, Airsupply Co. 
NY Clinton, Airsupply Co. 
NY Huntington, Airsupply Co. 
Ohio Columbus, Airsupply Co. 
Ohio Dayton, Airsupply Co. 
Pa Valley Forge, Airsupply Co. 
Tex Fort Worth, Airsupply Co. 
Va Arlington, Airsupply Co. 
Wash Bellevue, Airsupply CO. 

MOTORS 

416-636-8722 

602-267-3916 
910-343-6861 
213-829-1781 
404-422-8242 
312-544-7400 
317-925-3528 
316-683-7518 
617-533-2078 
612-884-8950 
314-731-3011 
315-735-8341 
516-249-1410 
614-861-1129 
513-224-0728 
215-933-8924 
817-335-4541 
703-525-1191 
206-454-7922 

Ariz Phoenix, Airsupply Co. 602-267-3916 
Cal Dublin, Airsupply Co. 415-829-0870 
Cal Santa Monica, Airsupply Co. 213-829-1781 
Fla Orlando, Von Kamecke Assoc. 305-423-3418 
Ga Marietta, Airsupply Co. 404-422-8242 
III Berkeley, Airsupply Co. 312-544-7400 
Ind Indianapolis, Airsupply Co. 317-925-3528 
Kans Wichita, Airsupply Co. 316-683-7518 
Mass Medway, Airsupply Co. 617-533-2078 
Minn Bloomington, Airsupply Co. 612-884-8950 
Mo Bridgeton, Airsupply Co. 314-731-3011 
NY Clinton, Airsupply Co. 315-735-8341 
NY Huntington Sta., Airsupply Co. 516-249-1410 
Ohio Columbus, Airsupply Co. 614-861-1129 
Ohio Dayton, Airsupply Co. 513-224-0728 
Pa Valley Forge, Airsupply Co. 215-933-8924 
Tex Fort Worth, Airsupply Co. 817-335-4541 
Va Arlington, Airsupply Co. 703-525-1191 
Wash Bellevue, Alrsupply Co. 206-454-7922 
For: Can., Toronto, anI., Wilson Entprs. 416-231-7536 

HATHAWAY INSTRUMENTS, INC_, 5250 E. Evans Ave., 
Denver, Colo., 80222, Tel: 303-756-8301, TWX: 
91()"931-O568; Sis. Mgr: M.M. Burgess 

Vol 1"451; Vol 2"648,797,1067; Vol 3"686 
HAWKEYE INSTRUS., INC., 3545 Third Ave., Marion,lowa, 

52302, Tel: 319-377-8241; Sis. Mgr: D. Meuler 
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MANUFACTURERS & SALES OFFICES DIRECTORY 

HAYDON SWITCH & INSTR., 1500 Meriden Rd., 
Waterbury, Conn., 06720, Tel: 203-756-7441, TWX: 
710-477-2580; V.P.lMktg: ER. Kambrich 

Local Sales Offices & Reps. 
Cal Los Angeles, Fetty/Schoenduve, Inc. 

Cal Palo Alto, Fetty/Schoenduve, Inc. 
Colo Denver, A. G. Electronics 
Conn Waterbury, Haydon Switch & Instr. 

213-651-4050 
415-321-7041 
303-722-5814 

Conn Wolcott, Bennett Assocs. 203-879-2478 
Fla Fern Park, M.G. Assocs. 305-841-8793 
III Elk Grove Village, J. G. Twist Co. 312-593-0200 
Ind Fort Wayne, R. O. Whitesell & Assoc. 

. 219-432-5591 
Ind Indianapolis, R. O. Whitesell & Assoc. 

317-359-9283 
Ins Kokomo, A. O. Whitesell & Assoc. 317-453-6868 
Iowa Cedar Rapids, J. G. Twist Co. 319-365-1401 
Kans Prairie Village, J. G. Twist Co. 913-236-4646 
Ky Louisville, R. O. Whitesell & Assocs. 

502-893-7303 
Md Timonium, Heller Sis. Co. 301-252-4780 
Mass Woburn, All Star Engrg. 6"-449-2634 
Mich Grand Rapids, R. o. Whitesell & Assocs. 

616-451-8901 
Mich Southfield, A. a. Whitesell & Assocs. 

313-358-2020 
Mich SI. Joseph, A. O. Whitesell & Assoc. 

616-983-7337 
Minn Eden Prairie, F. Peterson Co. 612-941-5400 
Mo SI. Louis, J. G. Twist Co. 314-432-2830 
NY Syracuse, J. V. Costello 315-472-0322 
Ohio CinCinnati, R. a. Whitesell & Assoc. 

513-521-2290 
Ohio Cleveland, R. O. Whitesell & Assoc. I 

216-228-7525 
Ohio Columbus, A. O. Whitesell & Assoc. 

614-888-9396 
Ohio Dayton, A. O. Whitesell & Assoc. 513-298-9546 
Pa Pittsburgh, A. O. Whitesell & Assoc. 

T enn Bristol, R. O. Whitesell & Assocs. 
Wash Bellevue, Willis Sis. Co. 
Wisc Waukesha, J. G. Twist Co. 
Exp: N.Y., New York, Aviquipo, Inc. 

HAYDON Local Distributors 

412-242-0100 
615-968-4195 
206-454-3029 
414-786-6330 
212-943-6580 

Conn Hamden, Arrow Elctrncs .. 295 Treadwell SI. 
203-248-3801 

Md Baltimore, Arrow Elctrns .. 5207 E Drive 
301-247-5200 

Mass Burlington, Arrow Elctrns., 15 A Street 
617-273-0100 

NJ Moorestown, Arrow Elctrns.,"Pleasant Valley Rd. 
609-235-1900 

NJ Saddlebrook, Arrow Elctrns. Inc., 285 Midland 
Ave. 201-797-5800 

NY Farmingdale, Arrow Elctrns., Inc., 900 Broad 
Hol!pw Rd., Rte. 110 516-694-6800 

Ohio Cleveland, Arrow Elctrns., 23945 Merchantile Rd. 
216-464-2000 

Ohio Dayton, Arrow Elctrns., 3100 Plainfield Rd. 
513-253-9176 

Tex FI. Worth, Swieco, Inc., Box 670,1518 E. 
Lancaster St 817-335-6521 

HAYSITE DIV., Synthane-Taylor, 5599 New Perry Hwy., 
Erie, Pa., 16512, Tel: 814-868-3691; Sis. Mgr: R,W. 
Amundsen 

HB ENGINEERING CORP., 11511 Maryland Ave., 
Beltsville, Md., 20705, Tel: 301-937-5181; Dir. Mktg: 
F.E Colonna; Pres: H.M. Baker 

HEADWAY RESEARCH, INC., 3713 Forest La., Garland, 
Tex., 75042, Tel: 214-272-5431; Mktg. Mgr: RL Rich 

HEATH CO., Depl. 180, Benton Harbor, Mich., 49022, Tel: 
616-YU-3-3961, TWX: 616-983-3897; Sis. Mgr: CA 
Robertson 

Local Sales Offices & Reps. 
Ariz Phoenix, Heathkit Electronic Center 

602-279-6247 
Cal Anaheim 714-776-9420 
Cal EI Cerrito 415-236-8870 
Cal La Mesa 714-461-0110 
Cal Los Angeles 213-749-0261 
Cal Pornona, Heathkit Electronic Center 

714-623-3543 
Cal Redwood City 415-365-8155 
Cal Woodland Hills 213-883-0531 
Colo Denver 303-422-3408 
Conn Avon, Heathkit Electronic Center 203-678-0323 
Fla Hialeah, Heathkit Electronic Center 305-823-2280 
Ga Atlanta 404-252-4341 
III Chicago 312-583-3920 
III Downers Grove 312-852-1304 
Ind Indianapolis, Heathkit Electronic Centllr 

317-257-4321 
Kans Mission, Heathkit Electronic Center 913-362-4486 
Md Baltimore, Heathkit Electronic Center 

301-661-4446 

*Vol.4-1973 

Md • Rockville 301-881-5420 
Mass Wellesley 617-237-1510 
Mich Detroit 313-535-6480 
Mich East Detroit, Heathkit ElectroniC Center 

313-772-0416 
Minn Hopkins 612-938-6371 
Mo SI. Louis 314-638-5100 
NJ Fair Lawn 201-791-6935 
NY Amherst, Heathkit Electronic Center 

NY 
NY 
NY 

716-837-3090 
Jericho 516-334-8181 
New York 212-765-4590 
Rochester, Heathkit Electronic Center 

Ohio Cleveland 
Ohio Woodlawn 

716-227-4750 
216-886-2590 
513-771-8850 
215-288-0180 
412-824-3564 
214-826-4053 
713-623-2090 
206-682-2172 
414-873-8250 
616-983-3961 

Pa Philadelphia 
Pa Pittsburgh 
Tex Dallas 
Tex Houston 
Wash Seattle 
Wisc Milwaukee 
Exp: Mich., Benton Harbor 

HECON CORP., 31 Park Rd., New Shrewsbury, N.J., 
07724, Tel: 201-542-9200; Adv. Mgr: W. Fuelleman 

Vol 10344 
Local Sales Offites & Reps. 
Cal Sherman Oaks, Hecon Western 213-788-3931 
Colo Denver, D. E. Bond Assocs. 303-756-1234 
Fla Maitland, Hutto-Hawkins-Peregoy 305-831-2474 
Fla Pompano Beach, Hutto-Hawkins-Peregoy 

305-943-9593 
Ga Atlanta, Hecon Corp. 404-758-7306 
III Hanover Park, Hecon Corp. 312-289-2859 
Kans Prairie Village, Engrg. Svcs. Co. 913-649-4000 
Mass Boston, Hecon Corp. 617-262-5043 
Mo SI. Louis, Engrg. Svcs. Co. 314-726-2233 
NJ Laurel Springs, Hecon Corp. 609-784-2334 
NJ Wayne, Hecon Corp. 201-839-5454 
NY Pennellville, Hecon Corp. 315-463-3661 
Ohio Port Clinton, Hecon Corp. 419-734-4556 
Okla Tulsa, Hecon Corp. 918-627-2774 
Utah Salt Lake City, e I h distributing 801-277-9539 
Va Lynchburg, Royelec Sis. Assocs. 703-846-7117 
Wash Seattle, Fairman B. Lee Co. 206-244-7262 
For: Can., Rexdale, anI., Hecon of Canada, Ltd. 

416-678-2441 
HECON Local Distributors 
Ala Huntsville, Powell Elctrns/Huntsville, Box 1095, 

803 Oster Dr. 205-539-2731 
Cal MI. View, Powell Elctrns/California, Box 997, 411 

Fairchild Dr. 415-964-0820 
Fla Miami Springs, Powell Elctrns/Florida, Box 514, 

1740 NW 69th Ave 305-885-8761 
Fla Orlando, Powell Elctrns/Florida, Box 5604, 2032 

Palmridge Way 305-859-1450 
Md Beltsville, Powell Elctrns/Washington, 10728 

Hanna SI. 301-937-4030 
NY Scarsdale, Logicomp Elctrns. Inc., Box 37H 

914-723-3334 
Ohio CinCinnati, United Radio Co., Summit & Reinhold 

Dr. 800-582-7080 
Ohio Warren, REM Elctrns. Supply Co., 264 W. Market 

SI. 216-399-2777 
Pa Philadelphia, Powell Elctrns, Inc., Box 8765, S. 

Island Rd & Enterprise Ave 215-365-1900 
Pa Pittsburgh, Cameradio Co., 2801 Uberty Ave. 

412-391-7400 
Pa Reading, Barbey Elctrn., 333 N. 4th SI. 

--- Advertisement ---

IMMEDIATE DELIVERY 
IMMEDIATE DELIVERY 
Hecon Stocking Distributor 

LOGICOMP ELECTRONICS INC. 
Box 37H, Scarsdale, N. Y. 10583 

Phone - 914 SC3-3334 
Off the shelf delivery of Hecon totaliz
ing, predetermining, bi-directional and 
electronic counters, automatic recy
cling units, reset units and accessories. 

HEI, INC., Jonathan Ind'l. Ctr., Chaska, Minn., 55318, Tel: 
612-448-3510, TWX: 910-578-0832; Sis. Eng: A.O. 
Young 

HEIMANN GMBH, 63 E. Sandford Blvd., MI. Vernon, N.Y., 
10550, Tel: 914-699-0050; Prod. Mgr: H.F. Maier 

HEINEMANN ELEC. CO., 2636 Brunswick Pike, Trenton, 
N.J., 08602, Tel: 609-882-4800; Mktg. Mgr: B.A. Plesser 

Vol 2"1070 
Local Sales Offices & Reps. 
Ala Birmingham, J. Spader Co. 
Ariz Phoenix, M. Richardson Assocs. 
Cal Burlingame, Campbell & George 
Cal .Encino, Porter Co. 
Colo Denver, PA Douden 

205-879-1366 
602-278-6296 
415-697-2965 
213-788-2350 
303-744-1497 



MANUFACTURERS Ie SALES OFFICES DIRECTORY 

Fla Oviedo, Conley & Assocs., Inc. 
Fla Tampa, Conley 
III Chicago, D. Dolin Sis. 
Ind Marion, O. Bromberg 
Ky Louisville, O. Bromberg 
Md Ellicott City, McCourt 
Mass Boston, Elec. Apparatus 
Mich Dearborn, G. Horne 
Minn Minneapolis, H. Smith 
Mo SI. Louis, Hill & Co. 
NJ Ridgewood, Ballou, Inc. 
NJ Trenton, Kriegner Sis. 
NY Binghamton, Canavan Scanlon 
NY Buffalo, Canavan-Scanlon 
NY Rochester, Canavan-Scanlon 
NY Syracuse, Canavan-Scanlon 
NC Charlotte, J. Rudisill Assocs., Inc. 
Ohi(l CinCinnati, O. Bromberg 
Ohio Claveland, Brown Elecl. Prod. 
Okla Tulsa, Comps. Inc. 
Pa Pittsburgh, Brown Elec. Equip. 
Tenn Memphis, Ransom Sis. 
Tex Dallas, Glidden Electro Equip. 
Tex Houston, Glidden Electro Equip. 
Wash Mercer Island, J. Andersen 
Wisc Milwaukee, E. Dickinson 

HEINEMANN Local Distributors 

305-365-3283 
813933-3183 
312-286-6200 
317-664-5384 
502-245-8916 
301-465-4515 
617-782-7440 
313-561-1360 
612-335-8911 
314-621-1818 
201-444-6990 
609-682-6330 
607-724-7220 
716-839-3373 
716-442-0720 
3t5-437-1271 
704-377-6901 
513-381-5728 
216-861-0114 
918-583-9149 
412-563-4444 
901-332-0036 
214-363-6539 
713-681-1415 
206-232-0484 

414-CO-4-1080 

Ala Huntsvme, Hall-Mark Elctrns., Box 1133 
205-539-0691 

Fla Orlando, Hall-Mark Elctrn., 7233 Lake Ellenor Dr. 
305-855-4020 

Elk Grove Vi, Hall-Mark Elctrns. Corp., 180 III 
Crossen Ave 312-437-8800 

Kans Lenexa, Hall-Mark Elctrn., 9006 Rosehill Rd. 
913-888-4747 

Minn Minneapolis, Hall-Mark Elctrns., 4555 W. 77th SI. 
612-925-2944 

Mo SI. Louis, Hall-Mark Elctrn. Corp., 6100 Madison 
Ave. 314-521-3800 

NJ Cherry Hill, Hamiltonl Avnet Elctrns. 
609-662-9337 

NY Buffalo, Summit Disl. Inc., 916 Main SI. 
716-884-3450 

NY Farmingdale, Hall-Mark Elctrns., 167 Marine St. 
516-293-7500 

NY Rochester, Simcona Elctrncs. Corp., 275 Mt. 
Read Blvd. 716-328-3230 

Ohio Solon, REPCO, 6835 Cochran Rd. 216-248-8900 
Ohio Warren, REM Elctrns. Supply Co., 264 W. Market 

SI. 216-399-2777 
Okla Tulsa, Hall-Mark Elctrn., 4846 S. 83rd Ave. 

918-835-8458 
Pa Trevose, Hall-Mark Elctrns .. Box 125 

215-355-7300 
Tex Dallas, Hall-Mark Elcton Corp., 9333 Forest La. 

214-231-5101 

713-781-6100 
Wisc Milwaukee, Hall-Mark Elctrns., 11925 Ripley Ave. 

Mass Wilmington. Technical Instrs .• Inc. 617-944-3930 
Mich Detroit. Electro Entprs .. Inc. 313-521-1500 
Minn Minneapolis, Automated Process. Inc. 

615-545-4481 
Mo St. Louis. Production Automation Corp. 

314-426-2331 
NJ Saddle Brook. L & M Assocs .• Inc. 201-843-8700 
NY Brentwood. L & M Assocs., InC. 516-231-8363 
NY New York, L & M Assocs., Inc. 212-675-7486 
NC Raleigh, F. G. Speidel 91-9-787-4521 
Ohio Cleveland. Electro Entprs .• Inc. 216-261-7670 
Ohio Dayton. Electro Entprs., Inc. 513-426-6071 
Ore Yamhill, Walsh-Ehlers. Inc. 503-662-3207 
Pa Andalusia, L & M Assocs .• Inc. 215-639-3100 
Tex Dallas, R. W. Mureen Co. 214-350-8142 
Wash Bellevue. Walsh-Ehlers, Inc. 206-454-2211 
Wisc Milwaukee, Automated Process, Inc. 

414-354-4370 
Exp: New York. N. Y .• E. D. Allmendinger. l;c. 

212-269-0090 
HENRY PRODS. CO .• INC .• 500 Bayview, Inwood, N.Y .• 

11696. Tel: 516-371-4100; Sis. Mgr: J. Dorino 
Local Sales Offices & Reps. 
Ohio Dayton. Rixan Assocs .• Inc. 513-278-4216 

HENSCHEL CORP .• 14 Cedar St., Amesbury, Mass .. 
01913, Tel: 617-388-1103; V.P. Mktg: G. Landers; Sis. 
Engr: F.L. Clark 

HERMES PLASTICS, INC .• 20 Cooper Square, New York. 
N.Y., 10003, Tel: 212-533-5100; V. P: Z. Kozak 

HERMETIC SEAL CORP .• 4232 Temple City Blvd .• 
Rosemead. Cal., 91770, Tel: 213-283-0411, TWX: 
910-587-3352; Engrg. Sis. Mgr: E.E. Harrison 

HERTZ FILTER, 3 Aerial Way. Syosset, N.Y .• 11791, Tel: 
516-822-4770; Sis. Mgr: B. Dworkin 

HEWLETT-PACKARD, 1501 Page Mill Rd_, Pato AHo, 
Cal •• ~4; SIs. Mgr: J. Petrak ............ _. Vol 10695-698 
HEWLETT-PACKARD Local Distributors 
Ala Huntsville; Hall-Mark Elctrns .• Box 1133 

205-539-0691 
Ariz Phoenix, Liberty Electrns .• 3612 N. 16th SI. 

602-264-4438 
Cal EI Segundo, liberty Elctrns., 124 Maryland St. 

213-322-8100 
Cal MI. View, Elmar Elctrn., 2288 Charleston Rd. 

415-961-3611 
Cal San Diego, Western Radio, 1415 India SI. 

714-235-6571 
Colo Commerce City, Elmar EIElClronics Inc., 6777 E. 

50th Ave. 303-287-9611 
Fla Hollywood. Schweber Elctrns. 305-927-0511 
Ga Atlanta, Schweber Elctrns. 404-449-9170 
III Chicago, Schweber Elctms. 312-593-2740 
Kans Lenexa, Hall-Mark Elctrn., 9006 Rosehill Rd. 

913-888-4747 
Md Rockville. Schweber Elctrns. 301-881-2970 

, Mass Waltham. Schweber Elctrns. 617-890-8484 
Mich Detroit. Schweber Elctrns. 313-583-9242 
Ma SI. Louis, Hall-Mark Elctrn. Corp., 6100 Madison 

Tex Houston, Hall-Mark Elctrn., Box 36739 I 

414-476-1270 NJ 
HEITZ, KARL,INC., 979 Third Ave., New York, N.Y., 10022, NY 

Ave. 314-521-3800 
Somerset. Schweber Elctrns. 201-469-6006 

Tel: 212-421-5220; Sis. Mgr: M. Schlapfer NY 
HEll-COIL PRODS., Div. Mite Corp., Shelter Rock La., 

Danbury, Conn., 06810, Tel: 203-743-7651, TWX: 
710-456-0336; Sis. Mgr: B.B. Morgan, Jr. 

Rochester, Schwaber Elctrns. 716-328-4180 
Westbury, Schweber Elctrns., Jericho Tpke 

Local Sales Offices & Reps. 
Cal EI Monte, Western Regional Office 213-579-0181 
Ga Atlanta, J. O. King, Inc. 404-355-7660 
III Downers Grove, S. W. Anderson Co. 

312-964-2600 
Mich Detro~, A. A. Geisler Co. 313-255-1450 
Tex Arlington. G. J. Fix Co. 817-261-11241 
Exp: New York. N.Y., Resources & Facilities 

212-687-4741 
HELICAL PRODS. CO .• INC .• P.O. Box 4, Hermosa Beach. 

Cal .• 90254. Tel: 213-374-9941; Pres: H.L. Merrell 
HELIOTEK. Div. Textron, Inc .• Box 4158. Sylmar. Calif.. 

91342, Tel: 213-365-4611, TWX: 910-496-1488; 
Aerospace Business Mgr: C.W. Quillin; Sis. Mgr. (Solar 
Cells): K. Eacrett; Sis. Mgr. (PV devices): R. Harper 

HELIX SPRING CORP .. 35-10 10th St., Long Island City. 
N.Y., 11106. Tel: 212-YE-2-0303; Sis. Mgr: S. Treibish 

HENES MFG. CO., 4301 E. Madison St., Phoenix, Ariz .• 
85034, Tel: 602-275-4126; Gen. Mgr: R.w. Henes; 
Office Mgr: M.L. Chesnut 

Local Sales Offices & Reps. 
Ariz Scottsdale, Allen Assocs. 602-946-4903 
Cal Costa Mesa, Scrantom Engrg. Inc. 714-979-6373 
Cal Los Altos. C. D. Buerki Co. 415-941-3343 
Conn Bridgeport, Technicallnstrs., Inc. 203-368-4582 
Fla Clearwater, H. R. Gross & Co. 813-446-6649 
III Des Plaines, Automated Process, Inc. 

312-299--3656 
Ind Cumberland. Automated Process. Inc. 

317-251-0708 
Kans Overland Park. Production Automation Corp. 

913-236-6600 

516-334-7474 
NC Raleigh, Hall-Mark Elctrns .• 3000 Indusl. Dr. 

919-632-4465 
NC Raleigh. Schweber Elctrns. 919-832-8881 
Ohio Beachwood. Schweber Elctrns. 216-464-2970 
Tex Dallas, Hall-Mark Elcton Corp .• 9333 Forest La. 

214-231-5101 
Tex Houston, Hall-Mark Elctrn .• Box 36739 

713-781-6100 
Wash Seattle. Liberty Elctrns .• 5303 2nd Ave. S. 

206-763-6200 

HEXACON ELEC. CO., 621 W_ Clay Ave., Roselle Park, 
N.J_, 07204, Tet 201-CH-5-6200, TWX: 138812; V-P, 
Mkt9- .. st.: R.J. 88MS _.~_ •• ~~~ .. __ Vol 3<01238,1239 

Local Sales Offices & Reps. 
Ariz Phoenix. MD. Rebco Sis. 301-592-8907 
Cal Burlingame. Dillon Stevens 415-697-3022 
Cal L.A., Dillon Stevens Co. 213-747-9221 
Colo Denver. Bax & Co. 303-756-1804 
Conn Woodstock. HDQ & HV Neff 203-974-1281 
Fla Winter Pk .• Young & Lawrence Assoc. 

III Chicago. EMF Co. 
Ind Carmel. R. Ribaudo 
Kans Kansas City. L.E. Bruns 
NJ Cherry Hill. Hunt Assoc. 
NY New Hartford. V. Clair 
NY New York City, Dunn & Bryan 
NY New York City, Lincoln Export Co. 
Ohio Berea, Mid American Mktg. 
SC Greenville. J.B. Jackson 
Tenn Memphis. H. Carson 
Tex Richardson. P.J. ScanlOn 
Wash Seattle. Latham Sis. Assoc. 

·Vol. 4~1973 

305-647-6929 
312-889-8323 
317-846-4021 
913-287-5242 
609-428-6868 
315-735-8122 
212-964-8091 
212-344-0210 
216-826-1033 
803-244-2506 
901-398-6194 

214-AD-t-4661 
206-284-5024 

HloG 

Wisc Milwaukee, Process Tech 414-464-6620-6621 
Exp: Hato Rey. P.R., M. Anderson 809-722-1654 
For: Can .• Montreal W. P. Q., W. P. Q. Adtool 

514-482-2548 
HEXACON Local Distributors 
Conn Fairfield, Utronic Inc .• 273 Linwood Ave. 

203-255-4521 
Ind Ft. Wayne. FI. Wayne Elctrns. Supply. 3606 

Maumee Ave. 219-742-4346 
NY Binghamton. Wilshire Elctrns .• 617 Main St.. 

Westover Plaza 607-797-1236 
Okla Tulsa. Oil Capitol Elee .• 706 S. Sheridan 

918-836-2541 
Tex Houston. Geophysical Supply Co., Box 52230 

713-224-0621 
HEYMAN MFG. CO., E. Michigan Ave .• Kenilworth. N.J .• 

07033. Tel: 201-245-2345. TWX: 710-996-5986; Sis. 
Coor: R. Zednick 

HGA ELCTRNS .• 519 S. Rfth Ave .• MI. Vernon. N.Y .• 
10550, Tel: 914-664-5393 

H H CONTROLS CO., INC .• 16 Frost SI.. Arlington. Mass .• 
02174, Tel: 617-646-2626; Sis. Mgr: G. Armstrong 

HI-G, Spring $1. .. Ate. 75, Windsor Locks, Conn.. 
06906, Tel: 203-623-2481, TWX: 710-4»0592; V_Po 
Mktg: R.R. carroll ._ ... _ ...... _._ ... _ ••••••• _ •• _. Vol 2e785-796 
Local Sales Offices & Reps. 
Ala Huntsville. Interep Assocs. 205-881-3677 
Ariz Scottsdale. Barnhill Five 602-947-7841 
Cal Menlo Pk., J.S. Heaton 415-369-4671 
Cal Woodland Hills, Interstate Mktg. 213-683-4235 
Colo Denver. Barnhill Five 303-934-5505 
Fla Hialeah. Shaw Engrg. 305-688-0835 
Fla Oviedo. Conley & Assocs. 305-365-3233 
Fla Tampa, Conley & Assocs. 813-933-3183 
III Chicago. Engineered Sis. 312-867-8434 
Ind FI. Wayne. The Given Corp. 219-432-5585 
Md Timonium, Helier Assocs. 301-252-4780 
Mass Lexington, J.E. Boeing Co. 617-862-2500 
Mich Southfield, Rep Elctrn. Prods. 313-354-9066 
Minn SI. Paul. R. G. Ragon 612-488-0201 
Mo St. Charles. Buse Sis. 314-739-1613 
NM Albuquerque. Barnhill Five 505-285-7766 
NY Jericho. HRC Assocs. 516-822-5550 
NY Rochester. Canavan-Scanlon 716-442-0720 
NY Syracuse. Canavan-Scanlon 315-463-9161 
NC Bethania, Candor Co. 919-924-1480 
Ohio Cincinnati. Comps .. Inc. 513-721-2997 
Ohio Cleveland. Comps .• Inc. 216-842-2737 
Ohio Dayton. P.E. Montplaisir 513-434-4316 
Pa Ardmore, Freedman Assocs. 215-649-3679 
Tex Dallas. Blackburn Assocs. 214-351-9991 
Tex Dallas. Jacobsen Co. 214-363-7584 
Wash Bellevue, Ruggles Tech. 206-455-2778 
For: Can., Cooksville, Onl., Anbak Sis. 416-625-1061 
For: Can., lie Perrot Sud, Que .. Anbak Sis. 

514-453-6375 
HI-G Local Distributors 
Ariz Phoenix. Mirco Electrn. Disl.. 2104 W. Peoria 

Ave. 602-944-2281 
Cal Chatsworth, Westates Elctrns. Corp .• 20151 

Bahama SI. 213-341-4411 
Cal Goleta. Radio Prods. Sis .• 350 S. Kellogg Ave 

805-964-6823 
Cal Hollywood. Hollywood Radio & Electr .• 5250 

Hollywood Blvd. 213-466-3181 
Cal Los Angeles. RadiO Prods. Sis .• 1501 S. Hill SI. 

213-748-1271 
Cal San Carlos, Sterling Electronics. 1061 Industrial 

Rd. 415-592-2353 
Cal San Diego. Radio Prods. Sis .• 7889 Clairemont 

Mesa Blvd. 714-292-5611 
Fla Orlando. Hall-Mark Elctrn .• 7233 Lake Ellenor Dr. 

305-855-4020 
III Elk Grove Vi. Hall-Mark Elctrns. Corp .• 180 

Crossen Ave 312-437-8800 
Ind Indianapolis. Graham EIctmcs., 133 S. Penn. SI. 

317-834-8480 
Md Savage. PyttroniC Ind .• 8200 Wellmoor CI. 
Mass Lexington. Harvey R&D Electrnc.. 44 Hartwell 

Ave. 617-861-9200 
Mass Watertown. DRW Electronics. 600 Pleasant SI. 

617-923-1900 
Minn SI. Paul. Ragon. 1136 W. Larpenteur 51. 

612-468-0201 
Mo SI. Charles. Lectronix. Inc.. 214 N. 2nd SI. 

314-946-6424 
NJ Fairfield. Delburn Electronics. 345 Kaplan Dr, 

201-227-6200 
NY Farmingdale. DRW Electronics. 100 Milbar Blvd. 

516-249-2660 
NY Vestal. Federal Elctrn .• Vestal Pkwy. 
NY WoOdbury. Harvey Radio. 60 Crossways Park W. 

516-921-8700 
Ohio Dayton. Arrow Elctrns.. 3100 Plainfield Rd. 

513-253-9178 
Pa Harrisburg, Pyttronic lnds. Inc .• 2325 No. 7th St. 

717-233-8591 
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HICKOK 

Pa Montgomeryville, Pyttronic Inds. Inc., Stump Rd., 
Box 433 215-643-2850 

T ex Dallas, Hall-Mark Elcton Corp., 9333 Forest La. 
214-231-5101 

For: Can., Que., Montreal, Specialty Electrns. Ltd., 
2690 Pitfield Blvd. 514-336-4500 

For Local Source Data Call Toll-Free 800-645-9200 
(In N.Y. State Can 516-294-0990 Collect) 

HICKOK ELECT. INSTR., 10514 Dupont Ave., Cleveland, 
Ohio, 44108, Tel: 216-541-8060, TWX: 810-421-8286; 
Mkt. Mgr: B.A. Weitz; Sis. Mgr: R.A. Bush 

Vol le345,452,453; Vol 40339,407-411. 
Local Sales Offices & Reps. 
Ala Huntsville, W.A. Brown 205-539-4411 
Ariz Scottsdale, BFA S02-946-4215 
Cal Los Angeles, FLW 213-877-5518 
Cal Newport Beach, FLW, Inc. 714-540-4412 
Cal Palo Alto, Coherent Mktg. 415-327-2217 
Cal San Diego, FLW 714-277-0993 
Colo Denver, BFA Corp. 303-744-3301 
Conn Hamden, J & J Assocs. 203-624-7800 
DC Wash., Powell-Pendergraph 301-656-4535 
Fla Orlando, W.A. Brown 305-425-5505 
Ga Atlanta, FA Brown 404-939-1674 
Haw Honolulu, Precision Radio Ltd. 808-537-5291 
III Chicago, Midwest Elctrn. Sis. 312-626-0030 
Ind Indianapolis, Midwest Elctrn. Sis. 317-926-3736 
Iowa Cedar Rapids, Midwest Elctrn. Sis. 319-362-4410 
La New Orleans, W. A. Brown 504-366-5766 
Mass Burlington, J & J Assocs. 617-272-2606 
Mich Detroit, B. Hocker 313-531-1403 
Minn Mpls., Design House 612-544-8910 
Mo 51. Louis, Adelphi 314-821-1232 
NJ Fort Lee, Tecnimat 201-461-8686 
NM Albuquerque, BFA Corp. 505-296-8303 
NM Las Cruces, BFA Corp. 505-523-0601 
NY Depew, Labtronics 716-685-4111 
NY Endicott, Labtronics 607-748-0509 
NY Schenectady, Labtronics 518-372-6649 
NY Syracuse, Labtronics 315-454-9314 
NC Durham, W. A. Brown 919-489-1546 
NC Winston-Salem, W.A. Brown 919-768-3600 
Ohio Cleveland, B. Hocker 216-734-4433 
Ohio Dayton, B. Hocker 513-298-8638 
Pa Abington, Powell-Pendergraph 215-657-0330 
Tex Austin, A. Barnes 512-454-4371 
Tex Dallas, A. Barnes 214-235-4541 
Tex Houston, A. Barnes 713-523-7333 
Va Richmond, Powell-Pendergraph 703-264-2341 
Wash Seattle, Datacom Assocs. 206-329-2989 
Wisc Waukesha, Midwest Elctrn. Sis. 414-542-5129 
For: Can., Montreal, Whittaker Elctms. 514-683-3621 
For: Can., Ottawa, Whittaker Elctrns. 613-224-1221 
For: Can., Toronto, Whittaker Elctrns. 416-247-7454 
For: Can., Vancouver, Whittaker Elctrns. 

604-926-3411 
HICKOK Local Distributors 
Mo 51. Louis, Van Sickle Radio Elctrns, Inc, 1915 

Washington Ave 314-MA-1-5000 
Neb Omaha, J-B Distributing Co., 1616 Cass St 

402-341-5525 
NY New York, Midway Ind'i. Elec., 38 E. 29th 51. 

212-889-0370 
HIGH SPEED HAMMER CO., INC., 313 Norton 51., 

Rochesler, N.Y., 14621, Tel: 716-CO-6-6740; Sis. Mgr: 
D.W. Marcellus 

HIGH VACUUM EQUIP. CORP.,;2 Churchill Rd., Hingham, 
Mass., 02043, Tel: 617-749-9000, TWX: 710-348-0160 

Local Sales Offices & Reps. 
Cal Newport Beach, Fleldtec Incorp. 714·540-4000 
Colo Denver, Brookes Engrg. Co. 303-222-5791 
Haw Honolulu, The H. S. Gray Co., Ltd. 
Md' Bethesda, Bartlett Assocs., Inc. 301-656-3061 
Mass Hingham, HVEC 617-749-9000 
Minn Minneapolis, Bican Co. 612-827-4734 
NY White Plains, Bartlett Assocs., Inc. 914-949-6476 
Pa Wayne, Bartlett Assocs., Inc. 215-688-7325 
Tex Dallas, The Merit Co. 214-352-8040 

HIGH VOLTAGE ENGRG. CORP., S. Bedford 51., 
Burlington, Mass., 01803, Tel: 617-272-1313, TWX: 
710-332-0245 

HIGHTEMP RESINS, INC., 225 Greenwich Ave., Stamford, 
Conn., 06902, Tel: 203-325-4124; Sis. Mgr: H.lsbenjian 

HILLS-MCCANNA CO., 400 Maple Ave., Carpentersville, 
III.,SOl10, Tel: 312-426-4851, TWX: 910-969-3180; VP. 
Mktg: R. Anderson 

HIMMELSTEIN, S. & CO., 2500 Estes Ave .. Elk Grove 
Village, III., 60007, Tel: 312-439-8181; Appl. Engr: J. 
Hall 

Local Sales Offices & Reps. 
Cal Hollywood, Kittleson Co. 
Mass Needham, Addelco Corp. 
Mich Uvonia, S. Himmelstein & Co. 
NY Elbridge, L-Tron Corp. 
NY Latham, L-Tron Corp. 
NY Tonawanda, L-Tron Corp. 

1494 

213-463-8134 
617-444-4754 
313-427-2066 
315-689-3787 
518-785-5032 
716-691-8887 

MANUFACTURERS & SALES OFFICES DIRECTORY 

HIPOTRONICS, INC.,' Brewster, N.Y., 10509, Tel: 
914-279-8091, TWX: 710-574-2420; Sis. Mgr: R. Reid 

Vol 10454,455,692,693 
Local Sales Offices & Reps. 
Mz Phoenix, Aztec Entprs. 602-267-8103 
Cal Calabasas, Repex, Inc. 213-888-7170 
Cal Mtn. View, Repex, Inc. 415-969-9200 
Colo Littleton, Aztec Entprs. 303-798-4573 
III Cary, Dave Stevens, Hipotronics, Inc. 

Mass Bellingham, Hipotronics Inc. 
NM Albuquerque, Aztec Entprs. 

312-639-4000 
617 -966-2773 
505-255-2440 

NY Cazenovia, Peter De Cew Agency 
315-HT-3-3261 

Pa Downingtown, Kenn Ebert-Hipotronics, Inc. 
215-269-5898 

HISONIC, INC., 249 N. Troost, Olathe, Kans., 66061, Tel: 
913-782-0012; Sis. Mgr: W. Bonebrlghl 

Vol 20568; Vol 301257 
Local Sales Offices & Reps. 
Ariz Scottsdale, Piper Sis. 
Cal No. Hollywood, Crown Elctrns. 
Cal Santa Clara, Cal-Tronix 
Colo Aurora, Robbins & Assocs. 

602-946-4437 
213-877-3550 
408-296-1366 

III Hinsdale, Momak Sis. 312-654-4524 
Kans Shawnee, J. Guernsey Co. 913-631-2414 
NJ Haddonfield, Gray Assocs. 609·429-5300 
NY' Buffalo, Ramcom, Inc. 716-632-6913 
NY Conklin, Ramcom, Inc. 607·775-0641 
NY East Rockaway, L.I., W. Bellenkes Assocs. 

Ohio Medina, J.C. Hofstetter Co. 
Tex Irving, AID Elctrns. 

--- Advertisement 

516-599-8260 
216-241-4880 
214-259-4761 

Hisonic has an established reputation 
of unexcelled competence in the de
sign and quality manufacture of com
plex filter network as well as 
specialized inductors and transform
ers. Our staff is experienced and 
equipped to apply unique modern syn
thesis techniques to your require
ments. Do not accept an answer of 
"impossibleH unless you have con
sulted Hisonic. 

HOAGLAND INSTR., Box 550, Dayton, N.J., 08810, Tel: 
201-329-4681, TWX: 710-480-5674; Sis. Mgr: W.J. 
Fraser 

Local Sales Offices & Reps. 
Ala Birmingham, F. Nickerson 205-853-2852 
Ala Huntsville, Reynolds & Assocs. 205-536-1941 
Cal Menlo Park, McKnight Co. 415-325-2844 
Cal San Francisco, Artwel Elec. 415-467-1880 
Cal Sunland, Anderson Power Prods. 213-352-3114 
Conn Hamden, Instrument Consultants 203-288-5246 
Fla Melbourne, Reynolds & Assocs. 305-727-3205 
Fla Winter Haven, F. Nickerson 813-293-0377 
Ga Atlanta, Reynolds & Assocs. 404-252-5360 
Ga Decatur, F. Nickerson 404-377-1575 
III Oak Park, Wasson & Gallager Assocs. 

312-261-7517 
III Westchester, W. Brouillette 312-345-6500 
Ind Evansville, G. Ranney 812-477-1513 
Mass Topsfield, Reps. Corp. 617-887-2901 
Mass Waban, Instrument Consultants 617-969-9881 
Mich DetrOit, L. H. Dickelman Co. 313-255-3300 
Minn 51. Paul, Howard A. Cullen & Assocs. 

612-646-7371 
Mo Kansas City, W. Edwards 816-421-1444 
NJ Cranford, Martech Assocs. 201-272-5510 
NJ Red Bank, Factory 201-741-7319 
NY Manhasset, Martech Assocs. 516-MA-7-1151 
NC Charlotte, F. Nickerson 919-527 -4911 
NC Greensboro, Reynolds & Assocs. 919-275-3725' 
Okla Tulsa, Instr. Control Tech. 918-628-0022 
Okla Tulsa, Kemp Engrg. Co. 918-628-0309 
Ore Portland, Carmody Co., Inc. 206-682-2330 
Pa Media, Device Engrg. Co: 215-566-7373 
Tex Addison, Kemp Engrg. Co. 214-661-0400 
Tex Houston, Kemp Engrg. Co. 713-688-1431 
Wash Bellevue, Brennan Assocs. 206-454-9332 
Wash Seattle, Carmody 206-682-2330 
Wisc Milwaukee, Automation Prods. Co. 414-541-6300 

HOFFMAN ENGRG. CO., Div. Federal Cartridge, 9th & 
Tyler 51., Anoka, Minn., 55303, Tel: 612-421-2240, 
TWX: 910-578-2211; Sis. Mgr: J.H. Grace 

HOFFMAN INDUSTRIAL PRODS., 170 Allen Blvd., 
Farmingdale, N.Y., 11735, Tel: 516-293-5244; Sis: J. 
Cunningham; Sis: R. McCarthy 

HOLLINGSWORTH SOLDER LESS TERMINAL, Box 430, 
Phoenixville, Pa., 1945O, Tel: 215-933-8947 

HOLLINGSWORTH Local Distributors 
Ohio Cincinnati, United Radio Co., Summit & Reinhold 

Dr. 800-582-7080 
Tenn Chattanooga, Curle Elctrns., 1813-5. Market 
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HOLLIS ENGRG., INC., Charron Ave., Box 1189, Nashua, 
N.H., 030SO, Tel: 603-889-1121, TWX: 710-228-1881; 
Adv'tg: J.S. Oppenhimer 

Local Sales Offices & Reps. 
Cal Costa Mesa, Weatherman Entprs. 714-557-8922 
Cal Hollywood, I.F.M. (Optoline only) 
Cal Mountain View, Morse Assocs. 415-968-7722 
Colo Lakewood, Pathway, Inc. 303-455-1352 
Fla FI. Lauderdale, B. Melvin Prods. Equip. 

305·566·8195 
Ga Atlanta, DG Machinery & Gage Co. 

404-633-6201 
III Chicago, Solid State Elctrns. 312-889-8033 
Ind Greencastle, Schliecher Assocs. 317-246-6127 
Md Baltimore, O.K. Jones & Assocs. 301-752-0S77 
Mass Hudson, E.P.E. Corp. 617·562-9123 
Mo Kansas City, Production Automation Corp. 

913-236-6S00 
Mo 51. Louis, Production Automation Corp. 

314-426-2331 
NY Floral Park, Elm Assocs., Inc. 516-352-2798 
NY Skaneateles, Spar-Kleen Prods. 315-685-5711 
Ohio Dayton, A.M.E.S. Corp. 513-435-9730 
Pa Norristown, Glove Engrg. Co. 215-275-9875 
Tex Austin, Crockett Engrg. 512-476-6801 
Tex Dallas, Crockett Engrg. 214-637-6120 
Wash Seattle, R. Johnston Co. 206-524-5170 

HOLT INSTR. LABS., Box 230, Oconto, Wise., 54153, Tel: 
414-834-2222; VP Mktg: C.E. Howells; Sis. Mgr: J.D. 
Shore 

HONEYWELL, Aerospace & Def., 2701 4th Ave., 5., 
Minneapolis, Minn., 55408, Tel: 612-332-5200, TWX: 
910-576-2692; V.P. Mktg: R.J. Condon 

HONEYWELL INC., Commercial Div., 200 Bond St., 
Wabash, Ind., 46992, Tel: 219-563-2161, TWX: 
810-290-2725; Sis. Mgr: R. Stanish ................ Vol 30322 
Local Sales Offices & Reps. 
Cal Pasadena, RDX Corp. 213-681-3451 
Cal San Diego, RDX Corp. 714-278-6863 
Cal Sunnyvale, RDX Corp. 408-734-4500 
Colo Denver, E. W. Johnson Co. 303-985-4810 
Fla Maitland, Beacon Elctrns. 305-647-3498 
Fla Palm Beach Gardens, Beacon Elctrns. 

305-622-2770 
Ga 
III 
Ind 

Atlanta, Beacon Elctrns. 404-351-3654 
Oak Park, G Petitt Co. 312-261-0342 
Ft. Wayne, R. O. Whitesell & Assoc. 

219-432-5591 
Ind Indianapolis, R. O. Whitesell & Assoc. 

317-359-9283 
Kans MiSSion, Inland Assocs. 913-362-2366 
Ky Louisville, R. O. Whitesell & Assoc. 502-893-7303 
Md Lanham, Eastern Compts. 301-794·8610 
Mass Burlington, Schaal Assocs. 617-272·7940 
Mich Grand Rapids. R. O. Whitesell & Assoc. 

616-451-8901 
Mich Southfield, R. O. Whitesell & Assoc. 

313-358-2020 
Mich 51. Joseph, R. D. Whitesell & Assoc. 

616-983-7337 
Minn 51. Paul, Northport Engrg. 612-698-3841 
Mo Florissant, Inland Assocs. 314-355-1851 
NY Fayetteville. M. P. Andrews, Inc. 315-637-3144 
NY , MI. Vernon, Friedman-Smith 914-664-4866 
Ohio Dayton, R. O. Whitesell & Assoc. 513-298·9546 
Pa Philadelphia, Eastern Comps. 215-927·6262 
Pa Pittsburgh, R. O. Whitesell & Assoc. 

412:242-0100 
SC Spartanburg, Beacon Elctrns. 803-582-4613 
Tex Dallas, Blair Engrg. Sis. 214-352-8411 
Tex Houston, Blair Engrg. 713-772-0677 

HONEYWELL INFORMATION SYSTEMS, 200 Smith 51. 
MS061 , Waltham, Mass., 02154, Tel: 617-237-4100; 
VP DPO: C.J. Lynch 

Local Sales Offices & Reps. 
Ala Birmingham 
Ala Huntsville 
Ala Mobile 
Ala Montgomery 
Ariz Phoenix 
Ark Little Rock 
Cal Fresno (San FranCisco-East) 
Cal Long Beach 
Cal Los Angeles (North) 
Cal Oakland (San Francisco) 
Cal Sacramento 
Cal San Diego 
Cal San Francisco (West) 
Cal Sherman Oaks 
Cal Sunnyvale 
Colo Englewood (Denver) 
Conn Hartford 
Conn Westport 
Fla Jacksonville 
Fla Miami 
Fla Orlando 
Fla Tampa 

205-323-2431 
205-881-2711 
205-479-8572 
205-262-1127 
602-263-2240 
501-376-2620 
209-229-8572 
213-435-6578 
213-625-1271 
415-839-1300 
916-927-2221 
714-565-6000 
415-626-6880 
213-986-6310 
408-732-0120 
303-771-2340 
203-522-2106 
203-226-1051 
904-396-6971 
305-573-1201 
305-894-3131 
813-872-5611 



MANUFACTURERS & SALES OFFICES DIRECTORY HOYTE 

Ga Atlanta 404-63t-3321 WVa Charleston 304·744·5341 Fla Orlando, J. L. Highsmith & Co. 305·293-5202 
Ga ColI.mbus 404·322·1625 Wisc Appleton 414·733-4491 Md Lanham, Eastern Comps. 301·794-8610 
Ga Savannah 912·234·2283 Wise Madison 608-238·9344 Mass Auburndale, Barton·Caron Assocs. 617·332·2021 
Haw Honolulu 808-537-5514 Wisc Milwaukee 414·327·1000 Mich Jackson, Norwood Scroggs Co. 517·782·5211 
III Chlcago 312-644-4950 Wise West Allis (Milwaukee) 414·327·1000 Minn S1. Paul, H. Cullen & Assoc. 612-646-7371 
III Chicago 312·368·9559 Exp: San Juan, Puerto Rico 809·766·1146 NJ Wayne, Unicomp 201-696-2888 
III Chicago (Schiller Park O'Hare) 312-671-1800 For: Can., Willowdale, Onto 416·491·1300 NY Syracuse, H. R. Murray, Inc. 315-446-5555 
III Lansing 312·568-4200 HONEYWELL, Indl. Div., 1100 Virginia Dr., F1. Washington, NC Charlotte, J. L. HighSmith & Co. 704·333-7743 
III Lansing 312·568-4200 Pa., 19034, Tel: 215-643-1300, TWX: 510-661·0328; Pa Philadelphia, Eastem Comps. 215-927-6262 
III Oakbrook (Chicago) 312·325-7950 Sis. Mgr: J.H. Toifel Tex Dallas, Stevens Sis. 214·350·2476 
III Peoria 309-692-0610 HONEYWELL, INDl. Local Distributors Va Richmond, J. L. Highsmith & Co. 703-272-5888 
III ROCkford 815·965·3757 NY Lynbrook, Peerless Radio, 19 Wilbur S1. Wash Seattle, Blum & Assoc. 206·782·1800 
IU Schiller Park (O'Hare) 312·671-1800 516·593·2121 HOSKINS MFG. CO., 4445 Lawton Ave., Datroit, Mich., 
III Springfield 217·529-6681 HONEYWELL, Residential Div., 2701 4th Ave., S., Mpls., 48208, Tel: 313-895·2860, TWX: 313-222·5490 
Ind ElIlInsvilie Minn., 55408, Tel: 612-332·5222; V.P. & Gen'I. Mgr: HOTPACK CORP., 5148 Cottman Ave., Phila., Pa., 19135, 
Ind Fort Wayne 219-422·7433 W.E. Peterson Tel: 215·333-1700, TWX: 710-670·1694; Sis. Mgr: P.L. 
Ind Indianapolis 317·243·0831 HONEYWELL. Tast Instrs. Div., Box 5227, Denver, Colo., Amore 
Ind Mishawaka (So. Bend) 219-259-8561 80217, Tel: 303·771-4700; Dir. of Field Sis: M.R. Local Sales Offices & Reps. 
Iowa Des Moines 515·288·3601 Womack NY New York, Hotpack Corp. 212·247·5554 
Kans Wichita 316-522·3431 Local Sales Offices & Reps. 
Ky Louisville 502-456-1220 Cal Los Angeles 213·724·3500 HOUSTON 'NSTR~ DIy. Bausch & Lomb, 4850 Terminal 

La Baton Rouge 504-348·0966 Cal San Diego 714·276-6830 A"~ Benalre, Tex., 77401, Tal: 713-867-7403, TWX: 
La Bettendorf (Davenport) 319-355·1853 Cal Sunnyvale 408·732-0120 910-861-5782; GanL SIs. Mgr: L.C. Bower •• ~ Vol les40 

La New Orleans (Metaire) 504-833·7241 Colo Denver 303·771·2340 Local Sales Offices & Reps. 
La Shreveport 318-425-4288 Conn Hartford 203·525-3163 Ala Huntsville, FM Assoc. Ltd. 205-536-9990 

Me Augusta 207-622-4701 Fla Orlando 305·894·3131 Ala Huntsville, J. Highsmith 205-881·3294 
. Me Augusta 207-623·4027 Ga Atlanta 404-875·9561 Ariz Tempe, Batch Entprs. 602-838-1665 

Me portland 207-774-5811 III Chlcago 312·474·9300 Ariz Tuscon. Batch Entprs. 602-883-4052 

Md Lutherville (Baltimore) 301-628·0900 III Skokie, Honeywell Testlnst. 312·674·9770 Cal Long Sch .• CTI Data Sys. 213-426-7375 

Mass Burlington 617·272·8115 Ind Indianapolis 317-243·0831 Cal Long Bch., Messurement Assocs. 714·540-7160 

Mass Springfield 413·781-0132 Md Baltimore 301-828-0900 Cal San Mateo, Dayton Assocs 415·347·9419 

Mass Waltham (Boston) 6t7-890-0400 Mass Bedford 617-275-2630 Colo Denver, Davis Assocs. 303·744-6644 

Mass Worcester 617·799·4132 Mich Southfield 313·352·1900 Colo Littleton. Aztec Entprs. 303-795-0250 

Mich Datroit 313-963-1700 Minn Minneapolis 612·941-5430 Fla Orlando, FM Assoc. 305·851·5710 

Mich Datroit 313·352·1900 Mo S1. Louis 314-991·4100 Fla Orlando, J. Highsmith 305-293·5202 

Mich Detroit Trade Center 313·-325·1900 NJ Westfield 201-233-9200 Fla Tequesta, FM Assoc. 305-746-3126 

Mlch Grand Rapids 616-451-0621 NM Albuquerque 505-345·1656 Haw Honolulu, Aloha Assocs. 808·941-1574 

Mich Lansing 517·694-3361 NC Greensboro 919-292-1556 III Downers Grove, Data Devices 312·887-8480 

Minn EC::na 612·941·5430 Ohio Cleveland 216-881·0300 Mass Framingham, J. Lancaster 617-873-8893 

Minn Edina 612-835-5400 Ohio Dayton 513-461-4480 Mich Detroit, Ridgway East 313·538-3940 

Miss Jackson 601-354·5215 Pa Bala Cynwyd 215-835-2500 Minn Mpls., Instrumentation Svcs. 612·544·8916 

Mo Creve Coeur (S1. Louis) 314·991-4100 Pa Pittsburgh 412·922·4422 Mo SI. Loqis, Adelphi, Inc. 314-821·1232 

Mo KI\OS8S City 816-358-4200 Tex Dallas 214·363·5441 NJ 'Englewood, Sci. Devices·E. 201-871-3916 

Nab Omaha 402-393-8300 Va Mclean ,703-893-4660 NJ Mendham, J.J. Wild 201·543-4782 

NH Manchesier 603-625-9772 Wash Mercer Island 206-232·5030 NM Albuquerque. Aztec Entprs. 505-255-2440 

NJ Mountainside 201·233-9200 . HONEYWELL, TEST Local Distributors NY Fayetteville, Doolittle Elctrn. 315-637-3222 

NJ Westfield (Mountainside) 201·233-9200 Cal Garden Grove, Allied Elctrns., 12311 industry SI. NY Hastings on Hudson, J.J. Wild 9t4·963·3803 

N~ Albuquerque 505·345·1656 213·598-6605 NY Jericho, J.J. Wild 516-935-8600 

NY Albany 518-869-0273 III Chicego, Allied Elctrns., 2400 W. Washington NY Rochester, Genesee Computer 716·232-7050 

NY Amherst (Buffalo) 716-835·2770 Blvd. 312-421·2400 NC Charlotte, J.L. Highsm~h 704·333-7143 

NY Elmsford (White Plains) 914·592·3200 Tex FI. Worth, Allied Elctms .• 401 E. 8th SI. NC Greensboro. FM Assoc. 919-294·2754 

NY Liverpool (Syracuse) 315-451-4000 817-336.5401 Ohio Chagrin Falls, Ridgway East 216·247-4845 

NY Manhasset 516-869·8200 Tex Houston, Geophysical Supply Co., Box 52230 Ohio Loveland, Ridgway East 513·683-4360 

NY New York 212-826-0500 713-224-0621 Pa King of Prussia, S & S Assocs. 215-265-3450 

NY New York 212-425-8228 HONEYWELL. INC., Wabash Comm. Factory, 200 Bond Pa Southampton, J.J. Wild 215·357-6645 

NY New York (Midtown) 212-867·7300 St., Wabash, Ind., 46992, Tel: 219·563·2161, TWX: Tex Dallas, Comspec, Inc. 214·234-4137 

NY Rochester 716-461-1600 810-290-2725; Mktg. Specialties: R. Lamprecht, Mktg. Tex Houston, Comspec 713-461-4467 

NY Syracuee 315·437·6551 Spec: J. Herndon; Sis. Mgr: J. Ferguson Va Annadale, Nine Assocs. 703-256-9105 

NY White Plains 914·428·1280 Local Sales Offices & Reps. Va Richmond, J. Highsniith 703-272-5888 

NC Charlotte 704·525-4485 Cal Sunnyvale, RDX Corp. 408-734·4500 Wash Seattle, R.S. Drake 206·763·2755 

NC Charlotte 704-364-4770 Colo Denver. E. Johnson 303-985·4810 Wise Hales Cor., Arthur Engrg. 414-425-5919 

NC Greensboro 919·272·2162 Fla Maitland, Beacon Elctms. 305-647-3498 For: Can., Ottawa, On1., Datagraphics 613·722·3489 

NC Raleigh 919-787-0170 Fla Palm Beach Gardens, Beacon Elct. 305-622·2770 For: Can., Toronto, Ont., Datagraphics 416-366-8646 

OhIo Akron 216-733·2244 Ga AUanta, Beacon Elctrns. 404-351-3654 For Local Source Date Can ToIl-Free 800-645-8200 

OhIo Cincinnati 513·711·8730 Ind FI. Wayne, R. Wh~esell 219-432·5591 (In N.V. State can 516-294-0990 Collect) 

Ohio Cleveland 276-881-0300 Ind Indianapolis, R. Whitesell 317·359·9283 

OhIo Columbus 614-486·5971 Kans Mission, Inland Assoc. 913-362·2366 HOWARD INos., DIy. MSL IndL, Inc., Box 287, MUford. 

Ohio Dayton 616-461-4480 Ky Louisville, R. Whitesell 502-893·7303 IlL, 60653, Tel: 815-8880-4105, TWX: 901-642-2150; SIs. 

Ohio Lima 419-222·5010 Mass Burlington, Schaal Assocs. 617-862-3578 Mgr: E. W. Kleinschmidt ~~ ............ ~ ....... ~ ••••••• Vol 4t442. 

Ohio Toledo 419·478-5121 Mich Southfield, R. Wh~esell 313-358·2020 Local Sales Offices & Reps. 

Okla Oklahoma City 405·947-1516 Mich Sl Joseph, R. WMeseli 616-983·7337 Cal Los Angeles, Howard Inds. 213-641-5830 

Okla Tulsa 918·437-5934 Minn St. Paul, Northport Engrg. Inc. 612-698-3841 Conn torrington, Howard Inds. 203-482·3193 

Ore Portland 503-233-8581 Mo Florissant, Inland Assoc. 314-355·1851 III Chlcago, Howard Inds. 312-437-5815 

Pa Allentown 215·434-4244 NY FayetteVille, M.P. Andrews 315-637-3144 III Milford, Howard Inds. 815-889·4105 

Pa Bala Cynwyd (PhHa) 215-835-2500 NY MI. Vernon, Friedman·Smith 914-664·4666 Minn Minnetonka, T.H. Ayres Assocs. 612-474-4125 

Pa Bala Cynwyd (Phila) 215·839-0120 Ohio Cincinnati, R. Whitesell 513-521·2290 Ohio Dayton, Howard Inds. 513-434-9822 

Pa Harrisburg (PhHa. East) 717·584-8000 
Ohio Cleveland, R. Whitesall 216-333·2585 HOWARD Local Distributors 

Pa Pittsburgh 412-922-4422 
Ohio Dayton, R. Whitesell 513-298-9546 NY FanTIlngdale, Harrison Elctnc .. 20 Smith St. 

RI Providence 401·434-8850 
Pa Phlla, Eastern Comps. 215-927-6262 516-293-7990 

SC Charleston 
Pa PIttsburg", R. WhItesell 412·242-0100 Ohio Cleveland, Pattison Supply Co., 4550 W~low 

SC Columbia 803-779-3240 SC Spartanburg, Beacon t:lctms. 803·576·7462 Pkwy. 216-441·3000 

Ten" Chattanooga 615-892-4242 
Te.x Dallas, Blair Engrg. 214-352-8411 HOWE RICHARDSON SCALE CO., 680 Van Houten Ave., 

Teno Johnson City . 615·929-2195 
Va Springfield, Eastern Comps. 703·941-6886 Clifton, N.J., 07015, Tel: 201·GR·l·3400; V.P. /lAktg: J. 

Teno Knoxville 615·525-7396 
HOPE ELCTRNS., Box 773, Clifton, N.J .• 07013, Tel: Giner 

Teno Memphis 901·323·2206 
201-777-3522; Sis Mgr: R. MOSSige 

HOYT ELEC. INSTR. WORKS, Burton"logera Co., sta. 
Teno Memphis 901·396-6222 HOPKINS ENGR~ 12800 FoothUI Blyd~ San Fernando, DIY., 558 Trapeto Rd., Belmont, Mass., 02171, Tal: 
Teon Nashville 615·297-0992 CaL, 91342, Tel: 213-381-8691. TWX: 910-496-1531; 617-489-1520; GenL SIs. Mar: W. Burton; SIM Panal 
Tex Dallas 214·233·5511 Mktg. Mar: R. Hanna ••••• ~.~~ ••• _ ••••• _ •••• ~ ••• ~~.~. Vol· ze569 Instr: R. Reardon ••• __ ~ .. ~._ .. "~~.~ .. ~~_ Vol le.t56,451 
Tex Houston 713·785-3200 Local Sates Offices & Reps. Local Sales Offices & Reps. 
Tex San Antonio 512-341-4691 Ala Huntsville, J. L. Highsmith & Co. 205-881-3294 Cal Hollywood, Duncan Eng. 213-462-5880 
Utah Sail Lake City 801·467-0681 Ariz Scottsdale, Runyon Co. 602·959-6080 Colo Danver, J. Dolliver 303·FR·7-4740 
Va McLean (Tysons) 703·790-3000 Cal Los Angeles, Hopkins Engrg. Co. 213-361-8691 Conn Hebron, Slewart StOCkwell 203-228-9951 
Va Norfolk 703-497·1067 Cal San Carlos. Kottmeier Assocs., Inc. Fla S1. Petersburg. W.P. Lanagan 8t3-622·1192 
Va Richmond 703·355-5745 415·592-8333 III Chlcago,R.Krueger 312-AV-2-8444 
Va Roanoke 703·344-3218 Colo Whealrldge, Waugaman Assocs., Inc. Ind Ft. Wayne. VaI-8kol 2t9·742·9122 
Wash Mercer Island (Seattle) 206·232-5030 303-423-1020 Ind Indianapolis, Val·Skol SIS. 317-926-5063 
Wash Tacoma 206-475-5393 Conn GlastOnbury, Barton-Caron Assocs. 203-633-9417 Md Baltimore. R. L. Wilkinson Inc. 301-377·7800 
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Mass Belmont, Burton-Rogers 617-489-1520 
Minn Mpls, He Siedare 612-533-2294 
Mo SI. Louis, Ensco-Reps 314-542-3935 
NJ W. Caldwell, Peterson-Rudnick 201-CA-6-4363 
NY Bronx, Peterson-Rudnick 212-671-1923 
NY Rochester, Carlen Reps. 716-288-5670 
NC Charlotte, Irion Assoc. 704-523-0324 
Ohio Cincinnati, Val-Skol Sis. 513-563-6790 
Ohio Cleveland Hgts., Val-Skol 216-462-2822 
Ohio Columbus, Val-Skol Sis. 614-291-4123 
Pa Erie, Alpha-Plus Inc. 814-833-4075 
Pa Glenside, R. L. Wilkinson, Inc. 215-424-8400 
Tex Dallas, Stevens Sis. 214-350-2476 
Wash Belleville, E. Bowden 206-VA-2-5608 

HRB-SINGER, INC., Science Park, Box 60, State College, 
Pa., 16801, Tele 814-238-4311, TWX: 510-691-2610; 
VP, Recon. Sys: R.P. Henderson 

HUDSON WIRE CO, 62 Water St, Ossining, NY, 10562, 
Tel: 914-941-8500; Sales Mgr. Ossining Products: A.E. 
Combs; Sales Mgr. Magnet Wire: J.C. Hotchkiss 

HUGHES AIRCRAFT CO, Aerospace Grp., CentinelaAve 
& Teale St, Culver City, Cal., 90230; 'Sis. Mgr: J.F. 
Jelinek 

HUGHES AIRCRAFT CO., Communication Prods- Dept., 
Microelectronic Prods. Div., 500 Superior Ave., (E 3/4), 
Newport Bch., Cal., 92663, Tel: 714-548-0671, TWX: 
910-596-1374; Mktg. Mgr: F.H. Weisel, Jr ..•.. Vol ~418 
Local Sales Offices & Reps. 
Ala Birmingham, F.C. Nickerson 205-853-2852 
Ariz Phoenix, Toward Engineering Assoc., Inc. 

602-955-3193 
Cal Newport Beach, Hughes Aircraft Co. 

Cal Santa Clara, Cal-Tronix 
Colo Denver, A-G Elctrns. 
Conn No. Haven, Kitchen & Kutchin 
Fla Oldsmar, F.C. Nickerson Co. 
Fla Tampa, F. C. Nickerson Co. 
Ga Decatur, F.C. Nickerson Co. 
III Des Plaines, Coombs Assoc. 
Ind Fort Wayne, Coombs Assocs. 
Md Baltimore, R.L. Wilkinson, Inc. 
Mass Lexington, Kitchen & Kutchin 
Minn Minneapolis, Stack-Johnson, Inc. 
Mo SI. LouiS, Coombs Assoc. 
NJ Trenton, Kriegner Sis. 
NY Dewitt, Tri-Tech Elctrns. Inc. 
NY Great Neck, Cooper-Simon & Co. 
NC Concord, F.C. Nickerson Co. 
Ohio Dayton, R.G. Sidnell 
Ohio Mentor, R.G: Sidnell 
Ore Beaverton, N.R. Schultz Co. 
Tex Dallas, Mega Assocs. 
Wash Bellevue, N.R. Schultz Co. 

714-548-0671 
408-296-1366 
303-722-5814 
203-239-0212 
813-855-4209 
813-833-4321 
404-377 ·1575 
312-298-4830 
219-743-4611 
301-377·7800 
617-862-8230 
612-925-2111 
314-567-3657 
609-882-6330 
315-446-2881 
516-487-1142 
704-786-7000 
513-885-4161 
216-942-3304 
503-646-1345 
214-369-6845 
206-454-0300 

HUGHES AIRCRAFT CO., CONNECTING DEVICES, 500 
Superior Ave., Newport Beach, Cal., 92663, Tel: 
714-548-0671, TWX: 910-596-1374; Sis. Mgr: W.O. Morris 

Vol 3"687 
Local Sales Offices & Reps. 
Ariz Scottsdale, BFA Corp. 602-946-4215 
Cal Mountain View, TRI-REP 415-965-1822 
Cal Newport Bch., W. E. S. T., Inc. 714-540-9040 
Colo Denver, BFA Corp. 304-744-3301 
Fla Altamonte Springs, WMM Assocs. 305-831-4645 
Fla Clearwater, WMM Assocs. 813-446-0075 
Fla Pompano Beach, WMM Assocs. 305-943-3091 
III Deerfield, W. Krueger Assocs: 312-945-3720 
Iowa Cedar Rapids, Palatine Engrg. Sis. 319-365-8071 
Kans Andover, Palatine Engrg. Sis. 316-683-7512 
Kans. Overland Pk., Palatine Engrg. Sis. 913~262-6820 
Md Towson, Kraft Elctrns. Sis. 301-828-5838 
Mass Stoneham, REPCO, Inc. 617-438-3113 
Mich Southfield, Luebbe Sis. 313-357-0355 
Minn Mpls., Siedare Assocs. 612-533-2294 
Mo SI. Louis, Palatine Engrg. Sis. 314-426-7055 
NJ Haddonfield, T. Mills Co. 609-429-1005 
NJ Newfoundland, Adamo Prod. Dvl. 201-697-2450 
NM Albuquerque, BFA Corp. 505-296-8303 
NM Las Cruces, BFA Corp. 505-523-0601 
Ohio CinCinnati, Luebbe Sis. 513-871-4211 
Ohio Cleveland, Luebbe Sis. 216-333-0425 
Ohio Dayton, Luebbe Sis. 513 294-0426 
Pa Delmont, Luebbe Sis. Co. 412-468-4019 
Tex Irving, Space Elctrns. 214-631-0905 
Wash Bellevue, SD.R Prods. & Sis. 206-747-9424 
Exp: Los Angeles, Cal., Hughes Int'l 213-534-2121 

HUGHES AIRCRAFT CO, Ground Sys. Grp., 1901 Malvern 
St, Fullerton, Cal., 92634, Tel: 714-871-3232 Ext. 4105; 
Sis. Mgr: P. Sterling 

HUGHES AIRCRAFT CO., Ground Systems Grp., Box 
3310, Fullerton, Cal., 92634; Mktg. Mgr: Clinton W. 
Jackson 

HUGHES AIRCRAFT CO., Hybrid Microelectronic Circuits 
Dept, Microelectronic Prods. Div., 500 Superior Ave., 
(E 3/4), Newport Bch., Cal., 92663, Tel: 714-548-0671, 
TWX: 910-596-1374; Mktg. Mgr: F.E. Albertson 
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Refer to Hughes Communications Dept. for Sis. Offs. 
HUGHES AIRCRAFT CO., Ind'l. Prods. Div. FACT Sys., 

Box 92904, Los Angeles, Cal:, 90009, Tel: 
213-670-9040, TWX: 213-871-5210; Sis. Mgr: L.W. 
Risner; Sales/Applications Eng: M.E. Johnson; 
Sales/ Applications Eng: R.L. Giusti 

Local Sales Offices & Reps. 
Ala Huntsville, W.K. Rosinski 205-534-8827 
Conn Southport, Hughes Aircraft Co. 203-255-3523 
III Park Ridge, Hughes Aircraft Co. 312-823-5126 
Tex Dallas, Bradenco 214-358-3278 

HUGHES AIRCRAFT CO., Ind'i. Prods. Div.!lnd'l.Auto, 
2020 Oceanside Blvd., OceanSide, Cal., 92054, Tel: 
714-757-1200, TWX: 910-322-1380; Sis. Mgr: P. 
Kaufman 

. HUGHES AIRCRAFT CO., MaS Depl. (E3/4) 
Microelectronic Prods. Div., 500 Superior Ave., 
Newport Beach, Cal., 92663, Tel: 714-548-0671, TWX: 
910-596-1374; Mktg. Mgr: H.S. Evander 

Refer to Hughes Communications Dept. for Sis. Offs, 
listing 

HUGHES AIRCRAFT CO., Space & Comm. Grp., 
Technology Div., Box 92919, Los Angeles, Cal., 90009; 
Staff Engr: O.L. Gillette 

HUGHES AIRCRAFT CO., Image Devices Ind'i. Prods. Div., 
2020 Oceanside Blvd., Oceanside, Calif., 92054, Tel: 
714-757-1200, TWX: 910-322-1380; Sis. Mgr: R.W. 
Curry; Prod. Line Mgr: T.B. Brown; Assoc. Mgr: J.E., 
Bear 

HUGHES AIRCRAFT CO., Welding Equip.!lnd'l. Prods. 
Div., 2020 Oceanside Blvd., OceanSide, Calif., 92054, 
Tel: 714-757-1200, TWX: 910-322-1380; Sis. Mgr: H. 
Reed; Prod. Line Mgr: C.A. Rollins 

HUGHEY & PHILLIPS, INC., 3050 N. California SI., 
Burbank, Cal., 91505, Tel: 213-849-1104, TWX: 
910-498-2252; Sis. Engr: C.E. Stephens 
--- Advertisement --.--

Manufacturers of: 300mm Beacons, 
Obstruction Lights, photo-controls, 
Beacon Flashers, Microwave Tower 
Hazard Light Control and Lamp Fail
ure Alarm Systems, Complete Kits for: 
Tower Hazard Lighting, Deicers, & 
Talking Circuits. Tower Lighting Iso
lation Transformers. Airport Ap
proach and Runway Lighting. 

HULL CORP., Davisville Rd., Hatboro, Pa., 19040, Tel: 
215-672-7800, TWX: 510-665-6822; Adv. Mgr: W.w. 
Moyer 

HUMPHREY, INC., 9212 Balboa Ave., San Diego, Calif., 
92123, Tel: 714-565-6631, TWX: 910-335-2001; Slaff 
Engr: H.H. Kries; Corp. Sec: D.J. Streed 

-. -- Advertisement ---

Humphrey, Inc. designs and manufac
tures electro-mechanical and inertial 
reference instruments, including elec
tro-fluidic angular rate sensors, gyro
scopes (free, rate, directional, 
vertical); all-electric attitude and di
rectional gyros and repeaters for gen
eral aviation and avionics OEMs; bore 
hole survey systems for offshore and 
inland drilling; angular and rectilinear 
displacement transducers; accelerom
eters and acceleration switches; planar 
accelerometers (Accelograph); pen
dulums; inertial reference systems for 
automotive, aircraft, and oceano
graphic performance testing. Proven 
and qualified as required for military 
and industrial applications. 

HUNT ELECTRONICS CO" 2617 Adnjon, Dallas, Tex., 
75220, Tel: 214-350-5571; Reg. Mgr: L Klement 

Vol 4"516-525" 
Local Sales Offices & Reps. 
Ala Birmingham, H.C. Douglas Assoc. 205-853-9549 
Ariz Scottsdale, Erskine Assocs. 602-946-7595 
Cal Los Angeles, Clemick-Neenan 213-476-1272 
Conn Bethany, Representative Corp. 203-393-0024 
III Skokie, Mar Con Assocs. 312-675-6450 
Ind Indianapolis, Garstang Engrg. Co. 317-632-9903 
Kans Shawnee Mission, Darco Sis. 913-236-6711 
Mass Topsfield, Representative Corp. 617-887-5221 
Mich Birmingham, .J.C. Hofstetter Co. 313-642-0590 
Minn SI. Paul, Rhode Eletrns. 612-739-0050 
NY Jamaica L.I., S J Sales 212-291-3232 
NY Rochester, H.C. Johnson Agencies 716-482-3000 
Ohio Medina, J.C. Hofstetter Co. 216-241-4880 
Pa Glenshaw, H.C. Johnson.Agencies 412-486-6593 
Pa GlenSide, Elcom, Inc. 215·885-1325 
Tex Dallas, Mega Assocs. 214-369-6845 
Wisc Milwaukee, Genlron Corp. 414-351-1660 

For Local Source Data Call Toll-Free 800-645-9200 
(In N.Y. State Call 516-294-0990 Collect) 
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HUNTER SPRING, Div. of Amelek, Inc., One Spring Ave.: 
Hatfield, Pa., 19440, Tel: 215-822-2971, TWX: 
510-661-4888; Sis. Mgr: J.V. Bishop 

HUNTER TOOLS, 9674 Telstar Ave., EI Monte, Calif, 
91731, Tel: 213-686-0411, TWX: 910-587-1565; Prod. 
Mgr: T. Neff; Merch. Mgr: G. Gayle 

HUNTER Local Distributors 
Ariz Tucson, Inland Elctrn Supply Co., Inc, Box 4010, 

715 E. Broadway 
Cal Garden Grove, Allied Elctrns., 12311 Industry SI. 

213-598-6605 
III Chicago, Allied Elctrns., 2400 W. Washington 

Blvd. 312-421-2400 
Ind FI. Wayne, FI. Wayne Elctrns. Supply, 3606 

Maumee Ave. 219-742-4346 
Iowa Cedar Rapids, Iowa Radio Supply Co. Inc:, 719 

CenterPoint Rd. NE 319-364·6154 
Ky Louisville, Burks, P.I., 842 S. 7th 502-589-3960 
Minn Duluth, Northwest RadiO, 123 E. First SI. 

218-727-1565 
Minn Minneapolis, Elctrn Center Inc., 127 3rd Ave. N. 

612-338-5881 
NY New York, Midway Ind'l. Elec., 38 E. 29th SI. 

212-889-0370 
Tex FI. Worth, Allied Elctrns., 401 E. 8th SI. 

817-336-5401 
Tex FI. Worth, Swieco, Inc., Box 670, 1518 E. 

Lancaster St 817-335-6521 
Tex Houston, Geophysical Supply Co., Box 52230 

713-224-0621 
Utah Salt Lake City, Standard Supply Co., 225 E. 6th 

So. 801-355-2971 
Va Norfolk, Priest Elctrn., 6431 Tidewater Dr. 

703-855-2021 
HURST MFG. CORP., Box 326, Princeton, Ind., 47570, Tel: 

812-385-2564, TWX: 810-350-2341; V.P. Sis: W. Taylor 

Local Sales Offices & Reps. 
Ariz Phoenix, Dorton Entprs. 602-263-0414 
Cal Inglewood, V & L Assoc. 213-671-7688 
Cal Menlo Park, Long & Assoc., Inc. 415-327-1300 
Conn Canaan, Hathaway Elctrns. 203-824-7215 
Fla Miami Bch., Geartner Assocs. 305-861-3661 
Fla Orlando, Geartner Assocs. 305-299-1000 
Ga Atlanta, Cartwright & Bean, Inc. 404-237-2273 
III LaGrange, Bierhaus SiS., Inc. 312-354-5100 
La Chalmette, Cartwright & Bean, Inc. 504-279-4598 
Md Glen Arm, Billis Sis. Co. 301-592-7047 
Mass Arlington, Hathaway Elctrns. 617-646-1380 
Mich Grand Rapids, R. Van Riper Sis. 616-452-0464 
Minn Minneapolis, White Sis. Co. 612-929-4661 
Miss Jackson, Cartwright & Bean, Inc. 601-354-1368 
NJ Cherry Hill, Billis Sis. Co. 609-428-3650 
NJ Little Falls, Billis Sis. Co. 201-256-9191 
NY Rochester, W.H. Zimmerman 716-586-4450 
NY Syracuse, W.H. Zimmerman 315-474-4889 
NC Charlotte, Cartwright & Bean, Inc. 704-537-7965 
NC Raleigh, Cartwright & Bean 919-832-7128 
Ohio Chagrin Falls, J. Kilroy Corp. 216-247-8997 
Pa Pittsburgh, G.S. Root Co. 412-561-4125 
Tenn Memphis, Cartwright & Bean, Inc. 901-276-4442 
Tex Dallas, J.B. Guenther; Inc. 214-528-6286 
Tex Houston, J.B. Guenther, Inc. 713-468-0232 
Wash Seattle, F.H. Haight Co. 206-322-1818 
For: Can., Scarborough, Onl., Lake Engrg., Ltd. 

416-751-5980 
HURST Local Distributors 
Fla Miami Springs, Powell Elctrns/Florida, Box 514, 

1740 NW 69th Ave 305-885-8761 
Fla Orlando, Powell Elctrns/Florida, Box 5604, 2032 

Palmridge Way 305-859-1450 
NY Lynbrook, Peerless Radio, 19 Wilbur SI. 

516-593-2121 
Pa Pittsburgh, Cameradio Co., 2801 Liberty Ave. 

412-391-7400 
Tenn Nashville, Electra Distributing, 1914 W. End Ave. 

615-329-3971 

HUTSON INDUSTRIES, 2019 W. Valley View, Dallas, 
Tex" 75234, Tel: 214-241-3511, TWX: 910-860-5537; Sis. 
Mgr: J. Birdsong; Sis: R. T. Mullins ........ Vol 20904,905 
Local Sales Offices & Reps. 
Ariz Scottsdale, Gassner & Clark 602-945-7979 
Cal Arcadia, Orion Sis. 213-355-6638 
Cal Northridge, Orion Sis. 213-886-4761 
Cal Tustin, Orion Sis. 714-832-9687 
Colo Denver, Electrodyne 303-757-7679 
Conn New Haven, Gerber Sis. 203-777-6279 
Fla Belleair Beach, Consultants for Industry 

813-595-1486 
Ga Kennesaw, K&E Assocs. 404-974-4264 
III Chicago, L-TEC, Inc. 312-286-1500 
Ind GreenWOOd, Valentine/Schillinger & Assoc. 

317-888-2260 
Ind South Bend, Valentine/Schillinger & Assoc. 

219-291-6258 
Md Baltimore, Stemler Assoc. 301-944-8262 
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Mass East Longmeadow, Gerber Sis. 413-525-3059 
Mass Waltham, Gerber Sis. 617-890-8040 
Mich Grosse Point Park, S. Greiner Assoc. 

313-499-0188 
Minn Minneapolis, Bitronics Sis. 612-866-3035 
Mo Grandview, Beneke & McCaul, Inc. 816-765-2998 
Mo 51. Louis, Beneke & McCaul, Inc. 314-231-1677 
NJ Cherry Hill, Stemler Assoc. 609-966-4070 
NJ Nutley, Falk-Baker Assoc. 201-661-2430 
NJ Tumersville, Stemler Assoc. 215-644-3477 
NY No. Syracuse, Advanced Comps. 315-699-2671 
Ohio Dayton, Midwest Mktg. Assoc. 513-433-2511 
Ore Beaverton, N.R. Schultz Co. 503-646-1345 
Tex Garland, Whiteside Sis. Co. 214-231-9771 
Tex Houston, Whiteside Sis. 713-498-2551 
Va Alexandria, Stemler Assoc. 703-548-7818 
Wash Bellevue, N.R. Schultz Co. 206-454-0300 

HY -CAL ENGRG., 12105 E Los Nietos Rd., Santa Fe 
Springs, Cal., 90670, Tel: 213-698-7785; Mktg. Mgr: 
A.E. Bowman; Sales Manager: Vaughn Gramms 

HYCOMP INC .. Box 250, Maynard, Mass., 01754, Tel: 
617-897-4578; Sis. Mgr: N.S. Palazzini 

Local Sales Offices & Reps. 
Cal Mountain View, Trident Assoes. 415-967-7031 
Cal Pasadena, Mar-Land Entprs. 213-681 -9440 
Ind FI. Wayne, T.X. SiS., Inc. 219-485-0805 
Md Ellicott City, JKM Assocs. Co. 301-465-5922 
Mass Burlington, Contact SiS., Inc. 617-273-1520 
NJ Hackensack, SJS Assoes. 201-488-2444 
NY Syracuse, W. H. Zimmerman, Inc. 315-474-4889 
Pa Willow Grove, H. Nash Assocs. 215-657-2213 
Wisc Milwaukee, Gentron Corp. 414-351-1660 
Exp: Thomaston, CT, Norcon, Division of Intrade 

203-283-5563 

HYBRID SYS- CORP_, 87 Second Ave., Burlington, 
Mass-, 01803, Tel: 617-272-1522, TWX: 710-332-7584; 
SIs. Mgr: C_M_ Kramer _ .................. _ ••••• ___ •• Vol 10346-348 
Local Sales Offices & Reps. 
Cal Pasadena, A-F Sis. Engrg. 213-581-5631 
Cal Sunnyvale, RDP 408-735-9040 
Colo Broomfield, RA Mayes 303·466-6311 
Fla Clearwater, Brennan 813-446-5006 
III Chicago, L Green 312-286-6824 
Ind Indianapolis, L Green 317-293-9827 
Md Fulton, Gans-Fryling Inc. 301-837-6311 
Mass Holbrook, McLellan Assoes., Inc. 617-963-8812 
Mich Birmingham, J.C. Hofstetter Co. 313-643-7203 
Minn Minneapolis, L Green 612-781-1611 
NJ Haddonfield, Thomas 609-854-3011 
NM Albuquerque, R.A. Mayes 505-265-7989 
NY Tuckahoe, Spectrum Sales 914-793-1660 
NC Winston-Salem, Radco Co. 919-722-9671 
Ohio Dayton, J.C. Hofstetter Co. 513-298-0662 
OhiO Medina, J.C. Hofstetter Co. 216-241-4880 
Pa Pittsburgh, J.C. Hofstetter Co. 412-561-5454 
Tex Houston, R.A. Mayes Co. 713-466-8325 
Tex Richardson, R.A. Mayes Co. 214-235-3043 
Va Arlington, Gans-Fryling Co. 703-527-3262 
For: Can., Montreal, Que., Electro Design 

514-363-5120 
For: Can., Toronto, Ont., Electro Design 4t6-787-0991 
For: Can .. Vanier, Onl., Electro Design 613-745-0541 

HYBRID TECHNOLOGY CORP., 3109 Ave. E East, 
Arflngton, Tex., 76011, Tel: 817-265-2277; Sis. Mgr: S. 
Ingrall!; Pres: J. Prfddy ••••• _ ••••• __ •• _ .......... _ •• _ .. _ ••• Vol 20597 
Local Sales Offices & Reps. 
Ariz Scottsdale, Runyon Co. 602-959-6060 
III Westchester, W. G. Brouillette & Assoc. 

312-345-6500 
NM Albuquerque, L. McNeil Co. 505-265-7837 

HUNTINGTON ELCTRNS. CORP., 14736 Arminta 51., Van 
Nuys, Cal., 91402, Tel: 213-786-3613; Eng: G. 
Saatdjian; Sis. Mgr: C.C. Christ 

HYKON MFG. CO., 163 E. State 51., Box 923, Alliance, 
Ohio, 44601, Tel: 216-821 -2320; Mgr: A.F. Duchon 

HYPERTRONICS CORP .. 50 Hunt 51., Watertown, Mass., 
02172, Tel: 617-924-1822; Sis. Mgr: Dick Downey 

HYSOL DIV., Dexter Corp., 211 Franklin St., Olean, N.Y., 
14760, Tel: 716-372-6300, TWX: 510-245-2800; Mktg. 
Mgr: A.C. Sheals 

ICO/RALLY, 1015 Corp. Way, Palo Alto, Cal. 94303, Tel: 
415-964-3272; SIs. Mgr: J. Nelson 

Vol 30688,1378,1379 
Local Sales Offices & Reps. 
Ark EI Dorado, D. Bellew 501-863-6326 
Fla Orlando, Irby & Connolly 305-894-6471 
Ohio Akron, Shamrock Elctrn. Sis. 215-666-1400 
SC Greenville, EMA,lnc. 803-268-1125 
Tex Richardson, Willoughby, Fowler &Wright 

214-235-3664 
ICO/RALLY Local Distributors 
Cal Mt. View, Abacus Elctms. Co., Inc., 1065 Terra 

Bella Ave. 415-961-1500 
Cal Mt. View, Elmar Elctrn., 2288 Charleston Rd_ 

415-961-3611 

Cal San Diego, Western Radio, 1415 India St. 
714-235-6571 

Cal San Jose, Quement Ind'i. Elctrns., 1000 S. 
Bascom Ave. 

Mass Woburn, Abbott Elctm., 902 Main 51. 
617-935-2040 

Neb Omaha, Radio Equipment Co .. Box 3843, 625 N. 
18th 51. 402-34 1-7700 

NY New York, Midway Ind'l. Elec., 38 E. 29th St. 
212-889-0370 

Ohio Cincinnati, United Radio Co., Summit & Reinhold 
Dr. 800-582-7080 

Okla Tulsa, Oil Capitol Elec., 708 S. Sheridan 
918-836-254 I 

Utah Salt Lake City, Standard Supply Co., 225 E. 6th 
So. 801-355-2971 

ICON CORP., SUB OF U.S.M. CORP., 156 Sixth St., 
Cambridge, Mass., 02142, Tel: 617-868-5400, TWX: 
710-321-1883; Sis. Mgr: R.E. Oaklund 

Local Sales Offices & Reps. 
Ariz Phoenix, BFA Corp. 602-946-4215 
Cal Newport Bch, FLW Inc. 714-540-4412 
Cal San Jose, J. T. McFarland Assocs. 408-268-2603 
Colo Denver, BFA Corp. 303-744-3301 
Fla Orlando, McMahan AssOCiates 305-645-0463 
III Brookfield, Icon Corp. '312-485-1350 
Mo Kansas City, Chesco 816-229-1404 
Mo St Louis, Chesco 314-946-6677 
NM Albuquerque, BFA Corp. 505-296-8303 
NY Hyde Park, Icon Corp. 914-471-6526 
Ohio Cincinnati, J.w. Murray & Associates 

513-662-1617 
Ohio Cleveland, Adcon Engrg. 216-888-7977 
Tex Dallas, N/C Southwest 214-358-5822 
Exp: Can., OntariO, Toronto, Electromechanicai Prods. 

416-282-3870 
IDEAL INDUSTRIES, INC., 4450 Becker Pl., Sycamore, III., 

60178, Tel: 815-895-5181; Mktg. Mgr: C.S. Stiles, Jr. 
IDEAL PRECISION METER CO., 214 Franklin 51., 

Brooklyn, N. Y., 11222, Tel: 212-383-6904; Sis. Dept: B. 
Kronenberg 

IE MFG. CO., 3039 W. Carroll Ave., Chicago, III., 60612, 
Tel: 312-722-6900; P.A: B. Stone 

IE Local Distributors 
Ky Louisville, Burks, P.I., 842 S. 7th 502-589-3960 

IEC CORPORATION, 3100 Longhorn Blvd., Austin, Tex, 
78758, Tel: 512-836-0547; Pres: J.B. McQueen; Ch. 
Des: F.W. Smith 

--- Advertisement ---

IEC has been manufacturing quality 
slip ring assemblies for 20 years_ We 
have complete design, manufacture 
and test facilities. We have a line of 
standards and we have complete sets 
of drawings on every custom assembly 
that we have furnished others in the 
tenure of our business_ Send for our 
catalog No. 2 which illustrates our 
capabilities_ 

IEC ELECTRONICS CORP., 319 E. Chestnut St., E. 
Rochester, N.Y., 14445, Tel: 716-58.6-7850; V.P. Mktg: 
R. Vogler; Mktg: C. Bruns 

--- Advertisement ---

Manufacturers of Process Control Sys
tems, Machine Control Systems, Ana
log and Digital Instrumentation, 
Temperature Controls and Motor 
Speed Controls. Design and Manufac
turing services available for both long 
and short run requirements_ 

IFE DIV., Plastic Mold & Eng. Co., 25 Tripps La., E. 
Providence, R.I., 02914, Tel: 401-438-3315; V.P: D.G. 
Barrett; Eng: ,J.J. Doherty 
--- Advertisement ---

Manufacturers of Interconnections 
For Electronics_ A single source for 
high density dual-in-Iine packaging 
needs. Complete line of wire wrap and 
solder tab sockets, unique 25 lead 
"Versastrip". High density packaging 
panels in multiples of 30 to 180 socket 
positions. Off-the-shelf packaging 
modules with capacity from 30 to 720 
positions. New 500 series plug-in-card 
line with complementary cages, draw
ers and accessories. Write for com
plete catalog file. 

I~C DATA DEVICE CORP., 100 Tee St, HlcksvlUe, N.Y., 
11801, Tet 516-433-5330, TWX: 510-221-1874; SIs. Mgr: 
J. Hanan; Prod. Mgr: S. Muth; Prod. Mgr: J. Alford 

Vol 10349; Vol 20315 
Local Sales Offices & Reps. 
Ala Huntsville, J. L. Highsmith & Co. 205-881-3294 
Ariz Scottsdale, OEM Specialties 602-948-3360 
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Cal Long Beach, Data Deyice 213-597-5744 
Cal Palo Alto, Coherent Mrktg. Assocs. 415-327-2217 
Conn Glastonbury, Inslrt. Reps. 203-633-0777 
Fla Maitland, EIR, Inc. 305-644-9595 
11\ Des Plaines, Cozzens/Cudahy Inc. 312-298-3600 
Ind Indianapolis, Cozzens/Cudahy Inc. 317-244-2456 
Mass Lexington, Inslrt. Reps. . 617-861-8620 
Minn Mpls., Cozzens/Cudahy Inc. 612-884-4436 
Mo 51. Louis, Cozzens/Cudahy Inc. 314-423-1234 
NY Great Neck, Meas. Technology. Inc. 

NY 
NC 
Ohio 
Pa 
Tex 
Tex 
Tex 
Va 
Va 

Syracuse, Nycom, Inc. 
Charlotte, J. L. HighsmHh & Co. 
Medina, McShane 
Abington, Powell-Pendergraph 
Austin, A. Bames Co. 
Dallas, A. Barnes Co. 
Houston, A. Bames Co. 
Falls Church, Data Device 
Richmond, J. L.Highsmith & Co. 

516-482-3500 
315-437-8343 
704-333-7743 
216-725-4568 
215-657-0330 
512-454-4371 
214-235-4541 
713-523-7333 
703-536-2212 
703-272-5888 

ILLINOIS CAPACITOR SLS. CO., 1807 W. Howard 
Street, Chicago, 111.,60626, Tel: 312-764-7217; Sis. Mgr: 
M. Kurfand ._ ••••••••••• _ ............. Vol 30480,481; Vol 4"319" 
Local Sales Offices & Reps. 
Cal Los Angeles, L-Tronix Assocs. 213-CL6-2224 
Cal Mountain View, Weseloh & Assocs. 

415-961-0565 
Ga Atlanta, Winfield/Southeast Co. 404-636-3023 
Kans Overland Park, B C Elctm. SiS., Inc. 

913-831-2922 
Mich Troy, C. B. Jensen & Assocs. 313-643-0506 
Minn Minneapolis, L. Green & Assoes. 612-781-1611 
NY East Meadow, S. Shapiro Assoes. 516-483-4185 
NY Williamsville, R J R Assoes. 716-632-6913 
Pa Newton Square, Danton Assoes. 215-353-0500 
Tex Addison, Campion Sis. Co. 214-239-9196 

For Local S9urce Data CaH Toll-Free 800-645-9200 
(In N_Y. State Cell 516-294-0990 Collect) 

ILLUMINATION INDS., INC., 825 E. Evelyn Ave~ 
Sunnyvale, Cal, 94086, Tel: 408-738-2744 Ex1336, TWX: 
910-338-9214; Mktg. Mgr: G. Mectennlng •••• VoI 20682 
Local Sales Offices & Reps. 
Ariz Phoenix, Allen Aasocs. 
Cal Mountain View, R. Muenzer 
Cal Torrance, M~ronies Industries 
Colo Denver, Camel Elect. 
Fla FI. Lauderdale, Semquip 
11\ Chicago, Plosnich & Assocs. 

602-946-4903 
415-964-0390 
213-323-7934 
303-757-6191 
305-772-3002 

Kans Shawnee Mission, Mid America Mktg. 

Md Baltimore. Callas Elctrns. 
NJ Nu11ey, D/R Assocs. 
NJ Upper Montclair, Controlyne 
NM Albuquerque, Thorson Co. 
Ohio Dayton, Micro Sls_ 
Tex Dallas, Airep Elctms. 
Wash Bellvue, General Elctms. 

913-236-4800 
301-744-7711 
201-667-5900 
201-744-8378 
505-265-5655 
513-298-3033 
214-363-5291 
206-885-4148 

IMC MAGNETICS CORP., Corporate OffIcea, 570 Main 
St, Westbury, N.Y., 11591, Tel: 516-334-7070, TWX: 
510-222-4489; V.P. Sis. Eaatem Dlv: E. Egan; SIs. Mgr. 
N_ Hampshire Dlv: R. Smith; SIs. Mgr_ Weatern Dlv: E.W. 
Blair ........................................... Vol 20649; Vol 301048 
Local Sales Offices & Reps. 
Cal Los Altos, Recht Assocs. 415-941-0336 
Cal Los Angeles, Elcom Sis. 213-223-1351 
Colo Denver, Lindberg Co. 303-758-9033 
Conn New Haven, Gerber Sis. 203-777-6279 
Fla Orlando, Duay Entprs. 305-277-3296 
Fla Orlando, Gra-Mar. Inc. 305-894-3351 
11\ Chicago, Berndt Assocs. 312-283-0713 
III Chicago, Communications Engrs. 312-761-0548 
11\ Rolling Meadows, Sumer, Inc. 312-392-7370 
Ind Ft. Wayne, Waid & Assocs. 219-422-4344 
Md Baltimore, O. K. Jones & Assocs. 301-752-0577 
Mass E, Longmeadow, Gerber Sis. Co. 413-525-3059 
Mass Waltham, Gerber Sis. 617-891-8040 
Mich Dearborn, Villani-Pitcher 313-271-4600 
Minn Minneapolis, Nortec SiS., Inc. 612-920-8414 
Minn Minneapolis, Stack-Johnson 612-925-2111 
Mo Kansas City, Harris-Hanson 816-444-9494 
Mo 51. Louis, Harris-Hanson 314-432-3611 
NJ Haddonfield, Mesa Technical 609-429-9531 
NM Albuquerque, Lindberg Co. 505-345-2489 
NY Great Neck, Trionics Assocs. 516-466-2300 
NY Rochester, Fowler-Beach 716-586-0468 
Ohio Dayton, Bek Assoc. 513-278-6851 
Ore Portland, Brett Assocs. 503-232-4184 
Pa Pittsburgh, G. S. Root & Co. 412-561-4125 
Tex Dallas, Hillman Entprs. 214-521·2070 
Tex Richardson, Vista Assocs. 2t 4-235-4547 
Utah Salt Lake City, Lindberg Co. 801-364-6409 
Wash Seattle, Brett Assocs. 206-935-8054 
Wosc Wauwatosa, Larson Assocs. 4 I 4-258-0529 

For Local Source Data Can Toil-Free 800-&45-9200 
(In No Y. State can 516-294-0990 COllect) 
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'IMC MAGNETICS CORP •• New. Hampshire plv •• Rte. 
16B. Rochester. N.H •• 03867. Tel: 603-332-$300. TWX: 
510-297-+$66; Pres: K.E. Friese; Sis. Mgr: R. Smith 

VOl 3.1047 
Local Sales Offices & Reps. 
Ala Huntsville, Powertronics 205-852-6347 
Ariz Scottsdale, Fryco Engrg. 602-945-3281 
Cal Los Altos, Recht Assocs. 415-941-0336 
Cal Los Angeles, Elcom Sis. Co. 213-223-1351 
Colo Denver, Lindberg Co. 303-758-9033 
Conn New Haven, Gerber Sis. Co. 203-777-6279 
Fla Orlando, Duay Entprs. 305-277-3296 
III Rolling Meadows, Sumer Inc. 312-392-7370 
Ind FI. Wayne, Sumer Inc. 219-774-4331 
Md ·Baltimore, OK Jones & Assoc. 301-752-0577 
Mass E. Longmeadow, Gerber Sis. Co. 413-525-3059 
Mass Waltham, Gerber Sis. Co. 617-890-8040 
Mich Dearborn, Villani-Pitcher, Inc. 313-271-4600 
Minn Minneapolis, Sumer Inc. 612-920-8414 
NJ Haddonfield, Mesa Technical Assocs. 

609-429-9531 
NM Albuquerque, Lindberg Co. 505-345-248.9 
NY Great Neck, Tronic Assocs. 516-466-2300 
NY Rochester, Fowler-Beach 716-586-0468 
NC Raleigh, Powertronics 919-787-9090 
NC Thomasville, Powertronics 919-476-4257 
Ohio Dayton, Bek Assocs. 513-278-1343 
Ore Portland, Shaffer & Nelson 503-234-7437 
Pa Pittsburgh, G.S. Root & Co. 412-561-4125 
Tex Dallas, Hillman Entprs. 214-521-9907 
Utah Salt Lake City, Lindberg Co. 801-364-6409 
Wash Seattle, Shaffer & Nelson 206-523-0664 
Exp: Fla., N. Miami Beach, World Wide Prods. 

305-949·3457 
For: Can., Willowdale, Onl., F.P. Taylor Ltd. 

416-222-6924 
IMC MAGNETICS, N.H. Local Distributors 
Minn Minneapolis, ICI-Industrial Comps. Inc., 

612-927-9991 Inc. 
Pa Philadelphia, Simco Inc., 3907-11 N. Broad SI. 

215-BA-9-1880 
Pa Pittsburgh, Cameradio Co., 2801 Liberty Ave. 

412-391-7400 
Utah Salt Lake City, Standard Supply Co., 225 E. 6th 

So. 801-355-2971 
IMC MAGNETICS CORP. , Western Div., 6058 Walker Ave., 

Maywood, Cal., 90270, Tel: 213·583-4785, TWX: 
910-321-3089; Sis. Mgr: E.W. Bla;r; Sis. Mgr. Western 
Reg: M.M. Kloetzel 

Local Sales Offices & Reps. 
Ala Huntsville, Beacon Elctrn. Assocs. 205-881-5031 
Cal Los Altos, Recht Assocs. 415-941-0336 
Cal Los Angeles, EI Com Sis. 213-223-1351 
Colo Denver, Lindberg Co. 303-758-9033 
Conn New Haven, Gerber Sis. 203-777-6279 
Fla Orlando, Duay Entprs. 305-277-3296 
Ga Atlanta, Beacon Elctrn. Assocs. 404'351-3654 
III Chicago, Communications Engrs. 312-761-0548 
Ind Fort Wayne, Waid & Assocs. 219-442-4344 
Mass Waltham, GerberSls. 617-891-8040 
Minn Minneapolis, Stack-Johnson 612-925-2111 
Mo Kansas City, Harris-Hanson 816-444-9494 
Mo SI. Louis, Harris-Hanson 314-962-0111 
NJ Haddonfield, Mesa Tech. Assoc. 609-429-9531 
NY Great Neck, Trionic Assocs. 516-466-2300 
Ohio Dayton, Bek Assocs. 513-278-6851 
Ore Portland, Shaffer & Nelson 503-234-7437 
SC Spartanburg, Beacon Elctrn. Assocs. 

803-567-7462 
Tex Dallas, J. Oechsner 214-631-0402 
Utah Salt Lake City, Lindberg Co. 801-364-6409 
Va Falls Church, Beacon Elctrn. Assocs. 

703-534-1868 
Wash Seattle, Shaffer & Nelson 206-LA-3-0664 

IMC MAGNETICS, WESTERN Local Distributors 
Tenn Nashville, Electra Distributing, 1914 W. End Ave. 

615-329-3971 
IMPACT-O-GRAPH CORP., 181 Northfield Rd., Bedford, 

Ohio, 44146, Tel: 216-439-6116 
IMPACT-O-GRAPH DIV., Torq Engineered Prods., Inc., 32 

W. Monroe SI., Bedford, Ohio, 44146, Tel: 
216-439-6116; V.P: B. Greenhut 

INDIANA GEN'L. DIV., Electro-Mechanical Prods., 517 W. 
Walnut SI., Oglesby, III., 61348, Tel: 815-883-8453, 
TWX: 910-642-2370; Sis. Mgr: R.D. Wright, Jr. 

INDIANA GENERAL, Elctrn. Prods., Crows Mill Rd., 
Keasbey, N. J., 08832, Tel: 201-826-5100, TWX: 
710-998-0877 

INDIANA GENERAL, Magnet Prods., 405 Elm SI., 
ValparaiSO, Ind., 46383, Tel: 219-462-3131, TWX: 
910-690-4890 

INDUSTRIAL CONDENSER CORP., 3243 N. California 
Ave., Chicago, III., 60618, Tel: 312-4.63-2200; Pres: H.L. 
Sklar 

IND'L DEVICES. Edgewater. N.J.. 07020. Tel: 
201-224-4700; Sis. Mgr: B. SchnOlI; Inside Sis. Supv: M. 
Dlceg"e ...... ; .............................. ; .................. Vol ~506.507 
Local Sales Offices & Reps. 
Ala Huntsville, Compo Sis. 205-883-7794 
Ariz Phoenix, Shepherd Comps. 602-934-0425 
Cal Los Altos, Frauman Assocs 415-941-0660 
Cal Van Nuys, Shepherd Comps. 213-787-4610 
Colo Denver, Connors Inc. 303-934-5829 
Conn W. Simsbury, Anchor Engrg. Corp. 203-658-6261 
.Fla ,Indialantic, Comps. Sis. Corp. 305·727-2681 
Fla SI. Petersburg, Comps. Sis. 813-360-7460 
III Chicago, K.D. Engle 312-539-1820 
Kans Leawood, Fixman Eng. 913-649-0679 
Kans Wichita, G. Fixman Engrg. Co. 316-MU-2-9433 
Md Baltimore, ME & Assocs. 301-825-1130 
Mass Wellesley Hills, Anchor Engrg. 617-235-6330 
Mich Oak Pk., W. Spenser 313-398-8005 
Minn Wayz.!ta, G.A. Kelly 612-GR·3-7602 
Mo SI. Louis, Fixman Engrg. 314-PA-5-5219 
NJ Cherry Hill, ME & Assocs. 609-667-6110 
NY Albany, Niagara Electric Sis. 518-869-0130 
NY Buffalo, Niagara Elec. Sis. 716-TT-6-4000 
NY Manhasset, Kaelber & Mack, Inc. 516-MA-7-6620 
NY Rochester, Niagara Elec, Sis. Co. 716-BI;I-I-1223 
NY Syracuse, Niagara Electric Sis. 315-422-9177 
Tenn Chattanooga, Ind'l. Hardgoods Co. 615-267-0907 
Tex Dallas, Blackburn Assocs. 214-351-9991 
Wash Seattle, Fleehart & Sullivan 206-522-1533 
Exp: N.Y., N.Y., J.A. Gross 212-929-5063 
For: Can., Windsor, Onl., W. Spenser Co. 

519-969-1332 
IND'L. CONTROL Local Distributors 
Cal .San Jose, Quement Ind'l. Idctrns., 1000 S. 

Bascom Ave. 
III Chicago, Elctrn. Distr. Co., Inc., 4900 N. Elston 

Ave. 
Ind FI. Wayne, FI. Wayne Elctrns. Supply, 3606 

Maumee Ave. 219-742-4346 
Ky Louisville, Burks, P.I., 842 S. 7th 502-589-3960 
Mich Muskegon, Western Elctrn Supply, 1781 5th St 

616-722-7628 
Minn Minneapolis, Elctrn Center Inc., 127 3rd Ave. N. 

612-338-5881 
Mo SI. Louis, Van Sickle Radio Elctrns, Inc, 1915 

Washington Ave 314-MA-1-5000 
Ohio CinCinnati, United Radio Co., Summit & Reinhold 

Dr. 800-582-7080 
Okla Tulsa, Oil Capitol Elec., 70e S. Sheridan 

918-836-2541 
Pa Altoona, Allegheny Elctrns, Inc, 800 Chestnut Ave 
Pa Erie, Mace Elctrn., 2631 W. 8th SI. 814-838-3544 
Utah Salt Lake City, Standard Supply Co., 225 E. 6th 

So. 801-355-2971 

IND'L ELCTRN. ENGRS •• 7740 Lemona Ave .• Van Nuys. 
Cal •• 91405. Tel: 213-787-0311. TWX: 910-495-1707; Dir. 
Sis: W.E. Hartman; Adv. Mgr: T. O'Gorman 

Local Sales Offices & Reps. 
Ariz Phoenix, Gramer 
Cal Menlo Park, J. Heaton 
Cal San Diego, LL Stoakes 
Colo Denver, Checkmate 
Conn North Haven, Kitchen & Kutchin 
III MI. Prospect, Magnuson 
Kans Overland Park, Ensco/Rep. 
Md Rockville, Marktron 
Md Towson, Marktron 
Mass Lexington, Kitchen & Kutchin 
Mich DetrOit, L. Dickelman 
Minn SI. Paul, Magnuson 
Mo SI. Louis, Ensco/Rep. 
NM Albuquerque, Data Handling 
NY Buffalo, Ossmann Component 
NY Great Neck,E.R.A. 
NY Kingston, Ossmann Component 
NY Rochester, Ossmann Component 
NY Syracuse, Ossmann Component 
NY Vestal, Ossmann Component 
Pa Bala Cynwyd, Vantage Sales 
Pa Pittsburgh, Russell Clark 
Tex Dallas, Norvell 
Tex Houston, Norvell 
Wash Mercer Island, J.H. Anderson 

IND'L. ELCTRN. Local Distributors 

Vol ~5oe.509 

602-279-1231 
415-369-4671 
714-274-6281 
303-771-4920 
203-239-0212 
312-956-0700 

,913-381-7557 
301-762-6210 
301-825-8222 
617·862-8230 
313-255-3300 
612-227-8495 
314-567-3935 
505-268-4364 
716-832-4271 
516-482-9320 
914-338-5505 
716-442-3290 
315-454-4477 
607-785-9949 
215-667-0990 
412-242-9500 
214-357-6451 
713-774-2568 
206-232-0484 

NY Scarsdale, Logicomp Elctrns. Inc., Box 37H 
914-723-3334 

Ohio Akron, Akron Elctrn. Supply, 107 S. Arlington St 
216-762-8818 

IND'L TEST EQUIP •• 369 Lexington Ave.;CIIHon. NJ. 
07015. Tel: 201-546-2130; Gen. Mgr: M. Schreiber 

Volle?oo 
Local Sales Offices & Reps. 

IND'L CONTROL CO •• Central Ave •• Farmingdale. N.Y.. Ala Huntsville, Intern'l. Scientific Instru. 205-536-9686 
602-274-1542 
213-684-2000 

11735. Tel: 516-694-3000; Sis. Mgr: G. AltUra Ariz Phoenix, Luscombe Engrg., Co. 
.Yol20988.989 t Cal Pasadena, Luscombe Engrg., Co. 
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Cal San Mateo, Luscombe Engrg., Co. 415-342-7057 
DC Washington, Powell-Pendergraph 301-656-4535 
Fla Maitland, E.I.R., Inc. 305-644·9595 
III Chicago, Midwest Elctrn. 312-626-0030 
III Wheaton, Engrg. Prods. ·Assoc. 312-653-6826 
Ind Indianapolis, Midwest Elctrn. Sis. 317-926-3736 
Mass Needham, Addelco 617-444-4754 
Minn SI. Paul, Engrg. Prods. Assoc. 612-646-8819 
NY Great Neck, Industron Assocs., Inc. 

516-HU-7 -2620 
NC Raleigh, Int'l. Sci. Instrs. 919-787-7244 
Pa Abington, Powell-Pendergraph 215-887-1135 
Wisc Waukesha, Midwest Elctrn. Sis. 414·542-5129 
Exp: N.Y., N.Y., Ad. Auriema 212-349-8516 

INDUSTRIAL TIMER CORP., Unit of Esterline Corp., U.S. 
Hwy. 287, Parsippany, N.J., 07054, Tel: 201-887·2200; 
Sis. Mg,: P. Mariniello; Sis. Engr: F. Bailey 

INDUSTRIAL TIMER Local Distributors 
III Chicago, Allied Elctrns., 2400 W. Washington 

Blvd. 312-421-2400 
Ind FI. Wayne, FI. Wayne Elctrns. Supply, 3606 

Maumee Ave. 219-742-4346 
La Baton Rouge, Ralph's, Inc., 1732 Plank Rd. 

504-344-3761 
La Lafayette, Ralph's Inc., 3004 Cameron SI. 

318-234-4507 
La New Orleans, Ralph's, Inc., 4334 Stemway Dr. 

504·242-2731 
Ohio Akron, Akron Elctrn. Supply, 107 S. Arlington St 

216-762-8818 
Okla Tulsa, Oil Capitol Elec., 708 S. Sheridan 

918-836·2541 
Pa Pittsburgh, Cameradio Co., 2801 Liberty Ave. 

412-391-7400 
Pa Reading, Barbey Elctrn" 333 N. 4th SI. 
Tex Beaumont, Ralph's, Inc., 1270 Broadway 

713-833-9443 
INERTIAL' MOTORS CORP., 280 N. Broad SI., 

Doylestown, Pa" 18901, Tel: 215-345-1010: Sis. Mgr: 
E.S. Mihalko 

--- Advertisement ---

Manufactures Low Inertia D.C. Mo
tors for use in applications where mo
tion control is required. The extreme 
high torque to Inertia ratios enables 
these motors to accelerate to 3,000 
RPM in less than .00001 sec. with 
stepping rates of 2,000 steps per sec
ond per revolution. Available in all 
sizes from 1 & 7/8" to 6.5" 0.0., with 
integral digital and analog tachome
ters. 

INFICON INC" 5 Adler Dr., E. Syracuse; N.Y., 13057, Tel: 
315-463-3377, TWX: 710 541-0594; Mktg. Mgr: J.G. 
Stratakos; Sis. Mgr: M.J. Cahill 

INFO-LITE CORP •• 46-10 104 St •• Corona. N.Y •• 11368. 
Tel: 212-476-1287; Sis. Mgr: J. Cartelll .......... Vol 2-510 
Local Sales Offices & Reps. 
Cal Redwood City, Caltronic Assocs. 415-365-2545 
Conn Madison, A & M Elctrns. Reps. 203-245-1031 
Md Baltimore, Kaufholz Assocs. 301-488-6561 
Mass Needham, A & M Elctrn. Reps. 617-444-8170 
Mich Southfield, Sterling-Lowell Co. 313-352·8881 
Minn SI. Paul, Kenco Co. 612-645·7717 
NY Syracuse, Lenard Co. 315-479-9191 
Pa Newtown Square, Kaufholz Assocs. 

215-356-5000 
Tex Dallas, Glidden Electro Equip. 214-363-6539 
Tex Houston, Glidden Electro Equip. 713-681-1415 

INFODEX. INC •• 7 Cherry Ave •• Waterbury. Conn •• 
06702. Tel: 203-757-9291; Sis. Mgr: E.H. Ulm 

Vol 10460 
Local Sales Offices & Reps. 
Cal Los Altos, IFM-North 415-961-2828 
Cal Los Angeles, IFM - South 213-321-4428 
Mass Burlgtn., Resch. Instrs. 617-272·1800 
Va Falls Church, Jay Co. 703-534-7800 
Wash Seattle, Assoc. Inds. 206-723-5600 

INFORMATION DISPLAYS, INC., 333 N. Bedford Rd., MI. 
Kisco, N.Y., 10549, Tel: 914-241-1000, TWX: 
710-571-2179; Mktg. Svcs. Mgr: R. Bosser 

INFORMATION TRANSFER. INC •• Box 357. Holcomb. 
N.Y .• 14469. Tel: 315-657-7074; G.M: M. Tublnls 

Vol 20903 
INGERSOLL PRODS., Div. Borg-Warner Corp., 1000 W. 

120th SI., Chicago, 111.,60643, Tel: 312-264-7800, TWX: 
910-221-5081; Natl. Sis. Mgr: F.J. Palecek 

INGRAHAM INDS., CONTROLS DIV., Div. McGraw Edison 
Co., College Street Rd., Elizabethtown, Ky., 42701, Tel: 
502-765-6131, TWX: .810-533-1260; Sales Mgr. 
Motors:. R.E. Banks 

LocaJSales Offices & Reps. 
Relays & Solenoids 

III Elk Grove Village, J. G. Twist Co. ,312-593-0200 
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Iowa Cedar Rapids, J. G. Twist Co. 
Kans Prairie village, J. G. Twist Co. 913-236-4646 
Mo SI. LouiS, J. G. TwiSt Co. 314-432-2830 
NY Rockville Centre, Willgold Elctmc. Sis. Corp. 

Ohio Cleveland, Greenleaf & Assocs. 
WiSe Waukesha, J. G. Twist Co. 

Motors & Timers 

516-764-4022 
216-333-5"180 
414-786-6330 

Cal Chatsworth, Hansen & Assocs. 213-882-6181 
Colo Broomfield, Arrowhead Sis. Corp. 313-222-5645 
Conn Bethany, Representatives Corp. 213-393-0024 
In Elk Grove Village, J. G. Twist Co. 312-593"()200 
Ind Fort Wayne, R. O. Whnesell & Assocs. 

219-432-5591 
Ind Indianapolis, R. O. Whitesell & Assocs. 

317-359-9283 
Ind Kokomo, R. O. Whnesell & Assocs. 

317-453-8868 
Iowa Cedar Rapids, J. G. TwiSt Co. 
Kans Prarie Village, J. G. Twist Co. 913-236-4646 
Ky Louisville, R. O. Whijesell & Assocs. 

502-893-7303 
Md Silver Spring, H. R. Sieber Co. 301-589-9110 
Mass Topsfield, Representatives Corp. 617-426-0541 
Mich Grand Rapids, R. O. Whitesell & Assocs. 

616-451-6901 
Mich Southfield, R. O. Whnesell & Assocs. 

313-358-2020 
MiCh SI. Joseph, R. O. Whitesell & Assocs. 

616-983-7337 
Mim SI. Paul, Cahill Assocs. 612-739-8445 
Mo SI. Louis, J. G. Twist Co. 314-432-2830 
NY Rockville Centre, Willgold Elctmc. Sis. 
Ohio Cincinnati, R. O. Whijesell & Assoes. 

513-521-2290 
Ohio Columbus, R. O. Whnesell & Assocs. 

614-888-9396 
Ohio Dayton, R. O. Whitesell & Assocs. 513-298-9546 
Ohio Lakewood, R. O. Whitesell & Assocs. 

216-228-7525 
Pa Pittsburgh, R. O. Whnesell & Assocs. 

412-242"()100 
Teno Bristol, R. O. Whnesell & Assocs. 615-968-4195 
Wisc Waukesha, J. G. Twist Co. 414-786-6330 

INJECTORALL ELCTRNS. CORP., 96-1 00 Glenn St., Glen 
Cove, N.Y., 11542, Tel: 516-671-6010; Pres: E. 
Wollman 

INJECTOR ALL Local Distributors 
Ariz Tucson, Inland Elctm Supply Co., Inc, Box 4010, 

715 E. Broadway 
Va Norfolk, Priest Elctrn., 6431 Tidewater Or. 

703-855-2021 
INLAND ELCTRN. PRODS. CORP., 35 E. Glenarm, 

Pasadena, Cal .. 91105, Tel: 213-682-1521; Pres: W. 
August 

INLAND MFG. CO., 1108 Jackson St., Omaha, Neb., 
68102, Tel: 402-342-1108; Sis. Mgr: T.R. Gomez 

INNOVATEK ENTERPRISE, Smnhfield Rd., Millerton, N.Y., 
12546, Tel: 914-373-9122; Sis. Mgr: P.F. Fitts 

INNOVATION INDUSTRIES INC., 5012 S. Main St., 
Roswell, N.M., 88201, Tel: 505-622-4072; Pres: R. 
Primm; V.P: W.L. McKeown 

INRECO, 8940 Ellis Ave., Los Angeles, Cal., 90034, Tel: 
213-870-6664; Pres: H.S. Potter; VP..()per: J.A. 
Wasson 

INSERVCO, INC., Box 106, La Grange, Ohio, 44050, Tel: 
216-251-6255; Sis. Mgr: J. Currier; Pres: D. Sudnick 

INSTRU-LEC CORP., 520 Homestead Ave., Mt. Vernon, 
N.Y., 10550, Tel: 914-668-3754; Sis. Mgr: R. HObert 

INSTRUMENT COMPONENTS CO~ 7239lnd'I, PIc. Blvd., 
Mentor, 01110, 44060, Tet 216-951-3030; Sis, Mgr: J, 
Wereb .................... .-........ _ .......................... Vol 1-702,703 
INSTRUMENT OlSPLAYS, 225 Crescent SI., Waltham, 

Mass., 02154, Tel: 617-374-0311; Sis. Mgr: T. 
Chadurjlan 

Local Seles Offices & Reps. 
Ariz Scottsdale, Vinson 
Cal Redwood City. Carson Elctrns. 
Cal Sante Fe Springs, Sis. Engrs. 
Colo Denver. Vinson Assoc., Inc. 
Conn E. Hartford, Meas. Equip. 
Fla Clearwater, W M M Assocs. 
HI Chicago, Set. Sis. Corp. 
Ind Indianapolis, Sci. Sis. 
Md Silver Springs, L. G. WhIte 
Mass Wakefield, Meas. Equip. 
Mich Detroit. L. H. Oickelman Co. 
MiM Mps, Set. Sis. 
Mo St. Louis, Sci. Sis. 
NJ Harrington Pk., Metro Tech. Sis. 
NM Albuquerque, Vtnson 
NY Buffalo, Telesco 
NY Jericho, Metro Tech. Sis. 
NY Vestal, Telesco Assoc. 
HC Winston-Salem, L. G. WMe 
Ohio Dayton, A. H. Baier Co. 
Ohio W~loughbv,.A. H. Baier 

602-947-7371 
415-365-4620 
213-921-4337 
303-757-5152 
203-529·8192 
813-446-0075 
312-775-7594 
317-253-4606 
301-585-3141 
617-245-4870 
313-255-3300 
612-941-2215 
314-968-1133 
201-768-8495 
505-298-7442 
716-834-1026 
516-935-3330 
607-729-6339 
919-725-3612 
513-276-4126 
216-946-6080 

Pa Newtown Sq., Holdsworth & Co. 
Tex Dallas, IBL Engrg. & Sis. 
Wash Bellevue, A. Smith Co. 

215-356-8550 
214-363-21121 
206-746-6770 

INSTRUMENT SPECIAl-TIES, 276 Bergen Blvd., Utile 
Falla, N,J., 07424, Tet 201-256-3500, TWX: 
710-1J88.5732; Sill. Mgr: W.C. Carson 

Vol a-l016,1017 
Local Sales Offices & Reps. 
Cal Palo Alto, O'Donnell Assoes. 415-327·9260 
Cal Torrance, O'Donnell Assocs. 213-323-9243 
III Arlington Heights, Instrument Specialties Co. 

312-392-0292 
Mlnn SI. Paul, Northport Engrg., Inc. 612-698-3841 
NC Charlotte, McLean Sis. Co. 704-366-2675 
Ohio Cincinnati, J.G. McLaughlin & Assoc. 

513-561-2285 
Tex Irving, Lee Sis. Co. 214·363-3831 

INSTRUMENTATION PRODS., 3M Co., 300 S. Lewis Rd., 
Camarillo, Cal., 93010, Tel: 805482-1911, TWX: 
910-336-1676; Mkt. Supvr: D.A. Bixler; Mkl. Mngr: T.W. 
Kenny; Appl. Engr: J. Boggess 

INSTRUMENTATION TECH. CORP., 18811 Napa SI., 
Northbridge, Cal., 91324, Tel: 213-686·2034; Mktg. 
Mgr: J. Ahlstrom 

INSTRS. FOR IND., INC., 151 Toledo St., Farmingdale, 
N.Y., 11735, Tel: 516-694-1414; V.P: R.W. Logan 

VoIle461 
Local Sales Offices & Reps. 
Cal Yorba Linda, Del Black Assoes. 714-524-0141 
Colo Evergreen, Fahnestock Assocs., Inc. 

303-674-5255 
NY GUilderland, Electro-Modular Ssy., Inc. 

518-456-2665 
Exp: Hallandale, EMEC, Inc. 305-925-6366 

INTECH. 1220 Coleman Ave., Santa Clara, Cal., 95050, 
Tel: 408-244-0500, TWX: 910-338-0254; V.P, Mktg. B. 
Jumper; Sis. Mgr: R.L. Burkett; Mktg. Svs: B.J. Fikes 

Local Sales Offices & Reps. 
Ala Huntsville, Gentry Assoc., Inc. 205-534-9771 
Ariz Scottsdale, Barnhill Five, Inc. 602-947-7841 
Cal Canoga Park (Los Angeles), Intech Inc. 

213-340-3787 
cal Santa Clara, Intech Inc. 408-244-0500 
Colo Denver, Barnhill Five, Inc. 303-934-5505 
Conn Orlando, Gentry Assoc., Inc. 305-894-4401 
Fla Melbourne, Reynolds & Assoes. 305-727-3205 
III Chicago, L. F. Green & Assocs. 312-286-6824 
Ind Indianapolis, L. F. Green & Assoes.317-253-2087 
Md Ellicott City, Gans-Fryling 301-837-6311 
Mass Newton Highlands, Compar New England 

617-969-7140 
Mich Detroit, WKM Assoes. 313-892-2500 
Minn Minneapolis, L. F. Green & Assocs. 

612-781-1611 
Mo 
NM 
NY 
NY 
NC 
Ohio 
Pa 
Pa 
Tex 

SI. Louis, Compar Midwest 314-542-3657 
Altluquerque, Barnhill Five, Inc. 505-299-7658 
Albany, J. A. Reagan Co. 518-489-4777 
Binghamton, J. A. Reagan Co. 607-723-9661 
Burlington, Gentry Assoc., Inc. 916-227-2581 
Cleveland, WKM Assocs. 216-267-0445 
King of Prussia, Rivco 215-265-5211 
PittSburgh, WKM Assocs., Inc. 412-892-2953 
Richardson, Semiconductor Sis. Assocs. 

Utah Salt Lake City, Barnhill Five, Inc. 
Va Arlington, Gans-Fryling 
Wash Kirkland, Compar Northwest 
Exp: N.Y., N.Y., Multiparts Corp. 

INTECH Local Distributors 

214-231-6181 
801-487-1327 
703-527-3262 
206-822-4191 
212-944-4370 

Ore Portland, Almac/Stroum Elctrns, 8888 SW 
Canyon Rd 503-292-3534 

Wash Seattle, Almac/Stroum Elctrns, 5811 Sixth Ave 
S. 206-763-2300 

INTEGRATED MICROSYSTEMS INC., 1215 Terra 8ella 
Ave., MI. View, Cal., 94040, Tel: 408-268-2410; Dir. 
Mktg: P. Kemp; Dir. Engrg: J. Beck 

INTEGRATED SYSTEMS, INC., 6528 Interstate 85, 
Norcross, Ga., 30071, Tel: 404-448-8302; Oir.-Mrkt: D. 
Bergert; Dir.-Engr: T. Hughey 

Local Sales Officas & Reps. 
Ariz Phoenix, BFA Corp. of Ariz. 602-946-4251 
Ark Little Rock, Electra-Tech Midsouth, Inc. 

Cal Los Angeles, Esterline Angus 
Cal San Francisco, Esterline Angus 
Fla SI. Petersburg, The Souder Co. 
Haw Honolulu, Berkley Engr. & Equip. 
III Chicago, Esterline Angus 
Iowa DeS Moines, H. E. Ferris Co. 
Ky LouiSville, T. G. Waddle & Assocs. 
La New Orleans, Mid-South SiS., Inc. 
Mass Boston, Esterline Angus 
Mich Detroit, G. R. Petars Assocs. 
Mich Kalamazoo, G. R. Peters Assocs. 
Mo Kansas City, C. V. Dunn Assocs. 
NJ Lodi, Esterline Angus 
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501-562-4080 
213-330-1621 
415-785-8232 
813-527-3281 
808-538-1921 
312-833-4410 
515-255-5008 
502-895-7203 
504·822-3030 
617-429-1551 
313-564-6325 
616-327-8390 
816444-6212 
201-471..0084 

INTER-

NM Albuquerque, BFA Corp. of Ariz. 505-296-8303 
NY Buffalo, R. F. Lamb Co. 716-814-4900 
NY Syracuse, R. F. Lamb Co. 315-454-2469 
NC Charlotte, R. Wallace & Co. 704-334-4244 
Ohio Cleveland, Waldrip, Blakenburg & Co. 

216-526-1100 
Pa Philadelphia, Esterline Angus 215-924-6300 
Tenn Knoxville, McCoin Electric Equip. Co. 

615-584-8411 
Tex Dallas, EI Paso, H. Markowitz Co. 915-533-2860 
Va Fairfax, Hildenbrand Co. 703-280-2330 
Wash Seattle, 0 & 0 Sis. 206-226-4120 
WVa Charleston, Vynock Engr. Co. 304-722-3525 

INTEL CORP .• 3065 Bowers Ave., Santa Clara, CII., 
95051, Tel: 408-246-7501, TWX: 91o..338"()o26; V.P. 
Mktg: E.L. Gelbach; Mgr. Mktg: A.C. Markkulair Jr, 

INTEL Local Distributors 
Ariz Phoenix, Hamiltonl Avnet Elctmcs., 1739 N. 28th 

Ave. 602-269-1391 
Cal Culver City, Hamilton Electro Sales 

213-870-7171 
Cal Hollywood, Hamiltonl Avnet Elctmes. 

305-925-5401 
Cal MI. View, Hamiltonl Avnet Corp., 340 Middlefield 

Rd. 415·961-7000 
Cal San Diego, Hamiltonl Avnet Corp., 5569 Keamy 

Villa Rd. 714-279-1550,279·2421 
Colo Denver, Hamilton/Avnet Electronics 

303-534-1212 
Ga Atlanta, Hamilton/Avnet Elctrncs., 6700 1-85 

Access Rd. 404-448..()800 
III Schiller Park, Hamilton·Avnet Elctrs., 3900 N. 

25th Ave. 
Kans Prairie Village, Hamiltonl Avnet Elctrnes., 3500 W. 

75th SI. 913-362-3250 
Md Hanover, Hamilton/Avnet Elctrns. 301-796-5000 
Mass Burlington, Hamilton/Avnet Elctms. 617-273-2120 
Mich Livonia, Hamiltonl Avnet Elctms. 313-522-4700 
Minn Minneapolis, Hamiltonl Avnet Elctrns. 

612-854-8400 
Minn Minneapolis, ICI-Industrial Comps. Inc., 

612-927-9991 
Mo Hazelwood, Hamiltonl Avnet Electronics 

314-731-1144 
NJ Cedar Grove, Hamiltonl Avnet Elctrns. 

201-239..()800 
NJ Cherry Hm, Hamilton/ Avnet Elctms. 

609-662-9337 
NY Syracuse, Hamilton/Avnet Elctrns. 315-437-2642 
NY Westbury, Hamilton-Avnet Electrns., 70 State SI. 
Ore Portland, Almac/Stroum Elctms, 8888 SW 

Canyon Rd 503-292-3534 
Tex Dallas, Hamilton/Avnet Elctrns., 2403 Farrington 
Tex Houston, Hamilton/Avnet Elctrns., 1216 W. Clay 
Utah Salt Lake City, Hamilton/Avnet Elctrns. 

801-262-6451 
Wash Seattle, Almae/5lroum Elctrns, 5811 Sixth Ave 

S. 206-763·2300 
Wash Seattle, Hamiltonl Avnet Elctrnes., 2320 6th Ave. 

206-624-5930 
For: Can., Montreal, Hamiltonl Avnet Elctrns. 

514-735-6393 
For: Can., Ottawa, Ont., Hamiltonl Avnet Elctmes., 

880 Lady Ellen PI. 
For: Can., Toronto, Ont., Hamiltonl Avnel Elctrns. 

416-789-1838 

INTER-GOMPUTER ELCTRNS., SUB. AMERICAN 
ELECTRN. LAB~ Box 507, Lansdeta, P~ 19448, Tel: 
215..aS5..()922, TWX: 510-661-4978; SI .. Mgt: H.W. 
Anderson; SI .. Mgt: H.W. Anderson ...... Vol le351-313 
Local Sales Officas & 'Reps. 
Ala Huntsville, Reynolds & Assocs., Inc. 

205-536-1941 
Cal Los Altos, IFM 415-961-2828 
Cal Los Angeles, IFM 213-469-1641 
Fla Clearwater, Reynolds & Assocs., Inc. 

813-726-2373 
Aa FI. Lauderdale, Reynolds & Assocs., Inc. 

305-581-6611 
Fla Hollywood, Reynolds & Assocs., Inc. 

305-987-6720 
Fla Melboume, Reynolds & Assocs., Inc. 

305-727-3205 
Fla Palm Beach. Reynolds & Assocs .. Inc. 

305-622-6850 
Ga Manta, Reynolds & Assocs., Inc. 404-252-5360 
III Des Plaines, S. Sterling Co. 312-298-4830 
Kans Lenexa, S. Sterling Co. 913-688-2995 
Md Bethesda, Bartlett Assocs. 301-656-3061 
Mass Needham, Addelco Corp. 617-444-4754 
Mich DetrOit. S. Sterling Co. 313-255-1970 
Mo St. Louis,. S. Starling Co. 314-567-3636 
NY Whne Plains, Bartlett Assocs. 914-949-6476 
NC Greenboro, Reynolds & Assocs., Inc. 

Ohio . Cleveland, S. Sterling Co. 
Ohio Dayton, S. Sterling Co. 

• 919-275-3725 
216-442-8080 
513-298-7573 
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INTER· 

Pa Pittsburgh, S. Sterling Co. 412-922-5720 
Pa Wayne, Bartlett Assocs. 215-688-7325 
Tex Houston, Kemco Inc. 713-498-1768 
Tex Irving, KefT\co Inc. 214-255-0537 
Wash Seattle, R. S. Drake Assocs. 206-RO-3-2755 
For: Can., Agincourt, Ont., Electromechanical Prods. 

416-293-7011 

INTER-MARKET, INC_, 1920 Waukegan Rd., Glenview, 
III., 60025, Tel: 312-729-5330, TWX: 910-651-1997; Sis. 
Mgr: R.M. Scott; Gen, Mgr: H,M. Scott .......... Vol 2-511 
Local.Sales Offices & Reps. 
Ala Huntsville, Winfield Southeast 205-536-0857 
Cal Burlingame, Leddy Assocs. 415·347-5247 
Cal Los Angeles, C. E. Holmes Co. 213·256-2255 
Colo Littleton, Leddy Assocs. 303-795-1973 
Conn Berlin, White Sis. 203·224-0423 
Fla Miami Beach, Geartner Assoc. 305·861·3661 
Fla Orlando, Geartner Assoc. 305-299-1000 
Ga Atlanta, Winfield Southeast 404-636-3023 
III Des Plaines, Coombs Assocs. 312-233-5980 
Ind Ft. Wayne, Coombs Assocs. 219-747-0402 
Mass Needham, White Sis. 617-444-3676 
Mich Farmington, Carter, McCormic & Peirce 

313-477-7700 
Mo St. Louis, Coombs Assocs. 314·542-3657 
NJ Harrington Pk., Metro Tech. Sis. 201-768-8495 
NY Jericho, Metro Tech. Sis. 516-935-3330 
NY Syracuse, Naylor Elec. 315·472-9183 
Ohio Cleveland, Carter, McCormic, & Peirce 

216-333·5650 
Ohio Dayton, Carter, McCormic, & Peirce 

513-278-5873 
Ore Portland, Leddy Assocs. 503-643-3502 
Pa Pittsburgh, Carter, McCormic, & Peirce 

Tex Garland, Whiteside Sis. 
Tex Houston, Whiteside Sis. 
Wash Seattle, Carlyle Tech. Sis. 

INTER-MARKET, Local Distributors 

412-824-3760 
214-231-9771 
713-498·2551 
206-632-4290 

Cal Garden Grove, Allied Elctrns., 12821 Knott Ave. 
714-894-7581 

Cal Santa Clara, Fisher/Brownell, 3381 Edward Ave. 
408-244-6182 

III Chicago, Allied Elctrns., Box 6569 312-421-2400 
III Chicago, Newark Elctr"s, 500 N. Pulaski Rd. 

312-638-4411 
Mo st. Louis, Gateway Elec. Corp., 8123-25 Page 

Blvd. 
Ohio Warren, REM Elctrns. Supply Co., 264 W. Market 

St. 216-399-2777 
SC Greenville, Hammond Elctrns. of Carolina, 100 

Augusta St. 803-233-4121 
Tex Ft. Worth, Allied Elctrns., Box 1544 817-336-5401 

INTER-TECH. GRP., INC., Box 23,lrvinglon-on-Hudson, 
N.Y., 10533, Tel: 914-LY-1-8822, TWX: 710-564-0802; Sis. 
Mgr: B. Jacobs .......................... Vol 2-1187; Vol 3-1018 
Local Sales Offices & Reps. 
Ariz Phoenix, Palmer Assoc. 602-996-9077 
Cal San Carlos, Winco Sis. 415-365-6082 
Cal San Gabriel, R. G. Moye 213-283-1669 
Colo Denver, Palmer Assocs. 303-255-9961 
Fla Maitland, H. Sarkis 305-647-3671 
III Chicago, J. Golton Co. 312-725-7870 
Md Timonium, Heller 301-252-4780 
Mass Newton, Nor(T1ell Assocs. 617-969-5478 
Minn Minneapolis, Int'l. Sis. 612-831-8423 
Mo St. Louis, Coombs 314-542-3657 
NY Lynbrook, H.B. Heft 516-LY-9-3351 
NY Syracuse, Naylor Elec. 315-GR-2-9183 
Pa Ardmore, Freedman Assoc. 215-649-3679 
Tex Richardson, Palatine Sis. 214-231-9489 
Wash Seattle, H. Levinson 206-323-5100 

INTERDATA, 2 Crescent Place, Oceanport, N.J., 07757, 
Tel: 201-229-4040, TWX: 710-722-6532; PR: P.B. 
Young 

INTERDYNE, 14761 Califa St., Van Nuys, Cal., 91401, Tel: 
213-787-6800, TWX: 910-495-1754; Dir. of Mkl: R.R. 
Lindstrand; Sis. Adm: F.J. Winter Jr. 

INTERDYNE, Intercelte Div., 14761 Cal.ifa St., Van Nuys, 
Cal., 91401, Tel: 213·787-6800, TWX: 910-495-1754; 
V.P. Intercette: F.C. Bumb; Prod. Mgr: L. Turner 

INTER ELECTRONICS CORP., 550 U.S. Rte. 303, 
Congers, N.Y .. 10920, Tel: 914-EL-8-8000; Sis. Mgr: M.H. 
Pintell .................................................................... Vol 1-701 
INTERMATIC, Intermatic Plaza, Spring Grove, 111.,60081, 

Tel: 815-675-2321; Adv. Mgr: F.H. Grillaert 
INTERNATIONAL COMMUNICATIONS CORP., A MILGO 

CO., 7620 N.W. 36th Ave., Miami, Fla., 33147, Tel: 
305-69"'220, TWX: 810-848-6588; V. P. Mktg: J.B. 
Gerber 

INT'L. COMPONENTS CORP., 10 Daniel St., 
Farmingdale, N, Y., 11735, Tel: 516-293-1500; Sis. 
Coord: C. Proleva; V.P: I. Friedman .............. VOl 3-482 
For Local Source Dala Call Toll-Free 800-&45-9200 
(In N.Y. Siale Call 516-294-0990 Collect) 
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MANUFACTURERS & SALES OFFICES DIRECTORY 

INT'L.COMPONENTS CORP. cont'd 
--.-- Advertisement ---

INTEROHM RESISTORS - carbon 
composition, carbom film. INTER
CAP CAPACITORS - miniature elec
trolytics, dipped tantalums, and 
miniature film. TRIMMER POTEN
TIOMETERS - miniature, with or 
without insulated knob. SER
VICEMASTER & 10M RECEIVING 
TUBES - all domestic & foreign types. 
ALL PRODUCTS ARE STOCKED 
IN DEPTH. LARGE QUANTITIES 
OF STANDARD VALUES AV AIL-
ABLE. . 

INT'L. COMPUTER PRODS., Box 34484, Dallas, Tex., 
75234, Tel: 214-239-5381, TWX: 910 860 5148; Sis. 
Mgr: D. Griffin 

INTERNATIONAL CRYSTAL MFG., 10 N. Lee SI., 
Oklahoma City, Okla., 73102, Tel: 405-CE-6-3741, TWX: 
910-831-3177 .............•..••.....•.. Vol 2e416,417; Vol 4-390· 
For Local Source Data Call Toll-Free 800-645-9200 
(In N.Y. State Call 516-294-0990 Collect) 
INTERNATIONAL DATA SCIENCES, 100 Nashua St., 

Providence, R.I., 02904, Tel: 401-274-5100; Sis. Mgr: 
R.B. Sepe 

INTERNATIONAL DIODE CORP., 90 Forrest St., Jersey 
City, N.J., 07304, Tel: 201-432-7151; Gen. Mgr: P. 
Toong; Office Mgr: Mrs. Lee; Tech. Assl: l. Toong 

INTERNATIONAL ELECTRO EXCHANGE CORP., 8081 
Wallace Rd" Eden Prairie, Minn., 55343, Tel: 
612-944-1820, TWX: 910-576-2469; Sis. Mgr: D. Kinney 

Vol 2el079-1082 
Local Sales Offices & Reps. 
Ala Huntsville, Beacon 205-881-5031 
Cal Los Angeles, M.A. Stolaroff Co. 213-293-7781 
Cal Mountain View, Weseloh 415-961-0565 
Fla Maitland, Beacon 305-647-3498 
FI'a Palm Beach Gardens, Beacon 305-622-2770 
Ga Atlanta, Beacon 404-351-3654 
Mich Lathrup Village, R.C. Nordstrom Co. 

SC 
Va 
For: 

Spartanburg, Beacon 
Falls Church, Beacon 
Can., Montreal, Que., Audio Elctrns. 

313-444-4417 
803-582-4613 
703-534-1673 

514-735-6197 

INT'L. ELECTRO-MAGNETICS, Eric Dr. & Cornell Ave., 
Palatine, III" 60067, Tel: 312-358-4622; Sis. Mgr: A, 
Pretto; Pres: J. Pretlo; Chief Eng: O. Dahms 

Vollea13 
INT'l. ELCTRN. RESCH., 135 W. MaQnolia Blvd., Burbank, 

Cal., 91508, Tel: 213-849-2481, TWX: 910-498-2206; 
Exec. V.P: J. Markley; Sis. Mgr: J. Matter 

Local Sales Offices & Reps. 
Ala Huntsville, Murphy & Cota 
Cal Burlingame, J. Logan 
Cal Los Angeles, Ed Landa Co. 
Colo Denver, Vinson Assocs. 
Conn Canaan, Hathaway Elctrns. 

205-539-8476 
415-697-6100 
213-879-0770 
303-757-5151 

Fla 51. Petersburg, LynCh-Gentry Assocs. 
813-342-8731 

III Mt. Prospect, Magnuson 312-956-0700 
Kans Leawood, Thunderbird Tech. 913-642-7220 
Kans Wichita, Thunderbird Tech, Sis. 316-684-3941 
Mass Arlington, Hathaway Elcl. 617-646-1380 
Mich Utica, Compar Michigan - 313-781-3900 
Minn SI. Paul, Magnuson 612-227-8495 
Mo 51. Louis, Thunderbird Tech. 314-567-6488 
NJ Clifton, Compar N.Y. 201-546-3660 
NM Albuquerque, Vinson Assocs. 505-265-5991 
NY Buffalo, Ossmann Component Sis. Corp. 

716-832-4271 
NY Kingston, Ossmann Component Sis. Corp. 

914-338-5505 
NY Rochester, Ossmann Component Sis. Corp. 

716-442-3290 
NY Syracuse, Ossmann Component Sis. Corp. 

315-454-4477 
NY Vestal, Ossmann Component Sis. Corp. 

607-785-9949 
NC Winston-Salem, Murphy & Cota 919-723-1001 
Ohio Dayton, Compar Ohio 513-435-1301 
Ohio Rocky River, Compar Ohio 216-333-4120 
Pa Philadelphia, Kenneth B. Erdman Co. 

215-224-1833 
Pa Pittsburgh, R. F. Clark Co. 412-242-9502 
Tex Dallas, Hillman Entprs. 214-827-4790 
Wash Seattle, F. Jackson Co. 206-782-2211 
For: Can., Burlington, Onl., White Radio 416-634-1845 
For: Can., Montreal, Que., White Radio 514-482-8091 

INT'L. ELCTRN. RESCH. Local Distributors 
NY Westbury, Hamilton-Avnet Electrns., 70 State 51. 

INT'l. ELCTRNS., 316 S. Service Rd., Melville, N.Y., 
11746, Tel: 516-694-7700, TWX: 510-224-6427 

·Vol. 4·1973 

INT'L. ELCTRNS. Local Distributors 
Ind Ft. Wayne, Ft. Wayne Elctrns. Supply, 3606 

"Maumee Ave. 219-742-4346 
Mass Woburn, Abbott Elctrn., 902 Main St. 

617-935-2040 
For Local Source Data Call TOil-Free 800-645-9200 
(In N.Y. Stale Call 516-294-0990 Collec1) 

INT'L. ELCTRNS. CORP., I.E.C. CapaCitor Dlv., Melville, 
N_Y., 11746, Tel: 516-694-7700, TWX: 510-224-6427; Sis. 
Mgr: M. KaraSik; a.A. Mgr: M. Marcus .......... Vol 3e483 
Local Sales Offices & Reps. 

III Chicago, R. DiMarco 312-237-4454 
III Des Plaines, Edmar Elctrns. 312-298-8580 
Mass Waltham, Conti-Younger 617-891-4582 
NY Jericho, Metro Sis. 516-935-3330 
Wash Seattle, R. Thorp 206-767-3160 

INT'L. INSTRS., Div. Sigma Instrs., 88 Marsh Hill Rd., 
Orange, Conn., 06477, Tel: 203-795-4711, TWX: 
710-465·2897; Sis. Mgr: D.R. Lynch 

INT'L. INSTRS. Local Distributors 
Cal Los Angeles, Metermaster-Main Oil., 5646 Jillson 

St. 213-685-4340 
Pa Pittsburgh, Cameradio Co., 2801 Liberty Ave. 

412-391-'7400 
INT'l. PRODS., Box 405, Atchison, Kans., 66002, Tel: 

913-EM-7-1934; Sis. Mgr: T. Moorhead 

INTERNATIONAl- RECTIFIER, Semiconductor Dlv., 233 
Kansas Streel, EI Segundo, Cal., 90245, Tel: 
213-678-6281, TWX: 910-348-6291; Sis. Mgr: F. Schulze 

Vol2eg06 
Local Sales Offices & Reps. 
Alas Anchorage, H.J. Lang 907-279-5741 
Ariz Phoenix, Shetler-Kahn 602-258-7893 
Cal L.A., In!'1. Rectifier 213-678-2181 
Cal Mtn. View, R. Hartman 415-969-0660 
Cal San Diego, King & Cassidy Elctrns. 

Cal Santa Clara, Thomas-Hartman 
Colo Denver, Shetler-Kahn 
DC Washington, International Rectifier 
Fla Pompano Beach, Dyne-A-Mark 
III Des Plaines, Int'l.. Rectifier 
Iowa Cedar Rapids, Seltec Sis. 
Md Baltimore, In!'1. Rectifier 
Mass Lexington, Int'l. Rectifier 
Mich Livonia, Int'l. Rectifier 
Minn Mpls., Int'l. Rectifier 
Mo Hazelwood, Int'l Rectifier 
NJ Palisades Pk., Int'l. Rectifier 
NM Albuquerque, Sheller-Kahn Co. 
NY Buffalo, R. Mitscher 
NY New York, Int'l. Rectifier 
NC Charlotte, Int'l. Rectifier 
Ohio Centerville, EMA, Inc. 
Ohio Cleveland, Int'l Rectifier 
Ohio Kettering, Int'l. Rectifier 
Pa Abington, Int'l. Rectifier 
Tenn Shelbyville, R. Mitscher 
Tex Fort Worth, W. Pat Fralia Co. 
Tex Houston, W. Pat Fralia Co. 
Wash Bellevue, Vantage Corp. 
Wise Milwaukee, Int'l. Rectifier 

714-278-7640 
408-247-1252 
303-770-1972 
301-821-0292 
305-947-5870 
312-299-7181 
319-362-8155 
301-821-0292 
617-861-1820 
313-477-3131 
612-920-1200 
314-895-3400 
201-943-4554 
505-265-7077 
716-854-2518 
212-565-0882 
704-372-9190 
513-433-2800 
216-261-2135 
513-299-2635 
215-886-0130 
615-684-4549 
817-738-2394 
713-772-1572 
206-455-3460 
414-258-2280 

For: Can., Scarborough, Ont., Inl'l. Rectifier 
416-755-7793 

INTERNATIONAL RECTIFIER Local Distributors 
Ala Birmingham, JW. Clary Co., 1713 Second Ave. 

S. 205-322-2488 
Ala Huntsville, Powell Elctrns/Huntsville, Box 1095, 

803 Oster Dr. 205-539-2731 
Ariz Phoenix, Kierulff - Phoenix, 2633 E. Buckeye Rd. 

602-273-7331 
Ariz Phoenix, R. V. Weatherford, 1917 N. 25th Dr. 

602-272-7144 
Cal Glendale, R. V. Weatherford, 6921 San Femando 

Rd. 213-849-3451 
Cal Inglewood, Newark Elctrns. Corp., 4747 W. 

Century Blvd. 213-678-0441 
Cal Los Angeles, Kieruill-Los Angeles, 2585 

Commerce Way 213-685-5511 
Cal Los Angeles, Radio Prods. SiS., 1501 S. Hill 51. 

213-748-1271 
Cal Mt. View, Abacus Elctrns. Co., Inc., 1065 Terra 

Bella Ave. 415-961-1500 
Cal Oakland, Brill Elctrn., 610 E. 10th 51. 

415-834-5888 
Cal San Carlos, Intermark, 100 Industrial Way 

415-592-1641 
Cal San Oiego, Interrnark, 7354 Convoy CI. 

714-279-5200 
Cal San Diego, Kierulff-San Diego, 8797-Balboa Ave. 

714-278-2112 
Cal San Diego, Western RadiO, 1415 India St. 

714-235-6571 
Cal San Jose, Quement Ind'L Elctrns., 1000 S. 

Bascom Ave. 



MANUFACTURERS & SALES OFFICES DIRECTORY INTERS 

Cal Santa Ana, Intermark, 2920 W. Warner SI. NJ Moorestown, Arrow Elctrns., Pleasant Valley Rd. INTERSIL, Local Distributors 
714-540-1322 609-235·1900 Cal Glendale, R. V. Weatherford, 6921 San Fernando 

Colo Denver, Burstein-Applebee 303-244-3336 NJ Saddlebrook, Arrow Elctrns. Inc., 285 Midland Rd. 2t3·849·3451 
Colo Denver, Intermark, 2600 W. Second SI. Ave. 201-797-5800 Cal MI. View, Elmar Elctrn., 2288 Charleston Rd. 

303-936-8284 NJ Somerset, Schweber Elctrns. 201-469-6008 415-961-3611 
Colo Denver, Newark-Denver Elctrns., 2170 So. Grape NM Albuquerque, Kierulff-New Mexico, 2524 Baylor Colo Commerce City, Elmar Electronics Inc., 6777 E. 

SI. 303-757-3351 Dr., S.E. 505-247-1 055 50th Ave. 303-287-9611 
Conn Hamden, Arrow Elctrncs., 295 Treadwell SI. NY Buffalo, Summit Dist. Inc., 916 Main St. Fla Hollywood, Schweber Elctrns. 305-927-0511 

203-248-3801 716-884-3450 Ga Atlanta, Schweber Elctrns. 404-449-9170 
Fla Hollywood, Schweber Elctrns. 305-927-0511 NY Farmingdale, Arrow Elctrns., Inc., 900. Broad III Chicago, Schweber Elctrns. 312-593-2740 
Fla Miami Springs, Powell Elctrns/Florida, Box 514, Hollow Rd., Rte. 110 516-694-6800 III Chicago, Semiconductor Specialists, Inc. 

1740 NW 69th Ave 305-885-8761 NY Freeport, Milgray/New York, 191 Hanse Ave 312-279-1000 
Fla Orlando, Powell Elctrns/Florida, Box 5604, 2032 516-546-6000 Md Rockville, Schweber Elctrns. 301-881-2970 

Palmridge Way 305-859-1450 NY Hicksville, Kierulff - Hicksville, 49 Bethpage Rd. Mass Waltham, Schweber Elctrns. 617-890-8484 

Ga Atlanta, Schweber Elctrns. 404-449-9170 516-433-5530 Mich Detroit, Schweber Elctrns. 313-583-9242 
Ga Atlanta, Specialty Distributing, 763 Juniper St. NY New York, Midway Ind'i. Elec., 38 E. 29th SI. NJ Somerset, Schweber Elctrns. 201-469-6008 

N.w. 404-873-2521 212-889-0370 NY Rochester, Schweber Elctrns. 716-328-4180 

III Chicago, Allied Elctrns., 2400 W. Washington NY Rochester, Rochester Radio, 140 Main SI. NY Westbury, Schweber Elctrns., Jericho Tpke 
Blvd. 312-421-2400 7\6-454-6300 516-334-7474 

III Chicago, Burstein-Applebee 312-763-4848 NY Rochester, Schweber Elctrns. 716-328-4180 NC Raleigh, Schweber Elctrns. 919-832-8881 

III Chicago, Elctrn. Distr. Co., Inc., 4900 N. Elston NY Rochester, Simcona Elctrncs. Corp., 275 Mt. Ohio Beachwood, Schweber Elctrns. 216-464-2970 

Ave. Read Blvd. 716-328-3230 INTERSTATE ELCTRNS. CORP., Prods. Dlv., Box 3117, 

III Chicago, Newark Elctrns, 500 N. Pulaski Rd. NY Westbury, Schweber Elctrns., Jericho Tpke Dept. 7000, Anaheim, Cal., 92803, Tel: 714-772-2811, 

312-638-4411 516-334-7474 TWX: 714-776 .. 280; Sis. Mgr: J. C. Norburg 

III Chicago, Schweber Elctrns. 312-593-2740 NC Raleigh, Schweber Elctrns. 919-832-8881 Vol 1-462 

III Elk Grove Vi, Hall-Mark Elctrns. Corp., 180 NC Winston-Salem, Kirkman Elctrns., Inc., 901 W. Local Sales Offices & Reps. 
Crossen Ave 312-437-8800 Second SI. 919-724-0541 Ala Huntsville, Mekco Assocs. 205-881-3721 

III Skokie, Bell Inds. Elctrn. Distr. Div., 7701 N. Ohio Akron, Akron Elctrn. Supply, 107 S. Arlington St Ariz Scottsdale, Meas. Conslts. 602-946-7252 

Austin Ave. 312-282-5400 216-762-8818 Cal Costa Mesa, Measurement Assocs. 

Ind FI. Wayne, Ft. Wayne Elctrns. Supply, 3606 Ohio Akron, Sun Radio Co., 110 E. Market SI. 714-540-7160 

Maumee Ave. 219-742-4346 216-HE·4-2171 Cal Palo Alto, The Mauldin Co. 415-326-5291 

Ind Indianapolis, Graham Elctrncs., 133 S. Penn. SI. Ohio Beachwood, Schweber Elctrns. 216-464-2970 Colo Boulder, Meas. Conslts. 303-449-5294 

317-634-8480 Ohio Cincinnati, United Radio Co., Summit & Reinhold Fla Casselberry, Mekco Assocs. 305-831-3355 

Iowa Cedar Rapids, Deeco, Inc., 2500 16th Ave. S.w. Dr. 800-582-7080 III Chicago, l. Green 312-286-6824 

319-365-7551 Ohio Cleveland, Arrow Elctrns., 23945 Merchantile Rd. Ind Indianapolis, l. Green 317-253-2087 

Kans Kansas City, Burstein-Applebee 816-561-5460 216-464-2000 Kans Merriam, TRI 913-432-4110 

KilOS Lenexa, Hall-Mark Elctrn., 9006 Rosehill Rd. Ohio Cleveland, Milgray/Cleveland, 1821 E. 40th ST. Md Silver Spring, Sel-Tronics 301-589-3391 

913-888-4747 216-881-8800 Mass Burlington, T ekdata 617-273-0198 

Kans Wichita, Radio Supply Co., 115 Laura Ohio Dayton, Arrow Elctrns., 3100 Plainfield Rd. Mich Detroit, B. Hocker 313-531-1403 

316-267-5216 513-253-9176 Minn Min'neapolis. L. Green 612-781-1611 

Ky Louisville, Burks, P.I., 842 S. 7th 502-589-3960 Ohio Dayton, ESCO,. 221 Crane SI. 513-224-9192 Mo Hazelwood, TRI 314-524-6900 

La Baton Rouge, Ralph's, Inc., 1732 Plank Rd. Ohio Solon, REPCO, 6835 Cochran Rd. 216-248-8900 NJ Fairfield, KLS Assocs. 201-227-2900 

504-344-3761 Ohio Warren, REM Elctrns. Supply Co., 264 W. Market NM Albuquerque, Meas. Conslts. 505-265-6471 

La Lafayette, Ralph's Inc., 3004 Cameron SI. SI. 216-399-2777 NY Albany, J. Reagan 518-489-4777 

318-234-4507 Okla Tulsa, Oil Capitol Elec., 708 S. Sheridan NY Binghamton, J. Reagan 607-723-9661 

La New Orleans, Epcor ILykes, 3308 Orleans Ave. 918-836-2541 NY New Hartford, J. Reagan 315-732-3775 

504-486-3777 Ore Portland, Almac/Stroum Elctrns, 8888 SW NY Rochester, J. Reagan 716-473-2115 

La New Orleans, Ralph's, Inc., 4334 Stemway Dr. Canyon Rd 503-292-3534 NC Burlington, Mekco Assocs. 919-226-7177 

504-242-2731 Ore Portland, Intermark Elctrns 503-224-0330 Ohio Cleveland Hts., B. Hocker 216-734-4433 

La Shreveport, Interstate Elec. Co., 1419 Culpepper, Pa Altoona, Allegheny Elctrns, Inc, 800 Chestnut Ave Ohio Dayton, B. Hocker 513-298-8638 

Box 1094 318-423-6131 Pa Erie, Mace Elctrn., 2631 W. 8th SI. 814-838-3544 Pa King of Prussia, S & S 215-265-3450 

Md Baltimore, Arrow Elctrns., 5207 E. Drive Pa Philadelphia, Almo Elctrns, 9815 Roosevelt Blvd. Tex EI Paso, Meas. Conslts. 505-265-6471 

301-247-5200 215-676-6000 Tex Houston, Scien. Sis. 713-666-5318 

Md Gaithersburg, Kierulff - Balt.lWash. D.C., 16021 Pa Philadelphia, Milgray/Delaware Valley Tex Richardson, SCien. Sis. 214-231-6541 

Industrial Dr. 301-948-0250 215-228-2000 Wash Bellevue, Brennan Assocs. 206-454-9332 

Md Hyattsville, Milgray/Washington, 5405 Lafayette Pa Philadelphia, Powell Elctrns, Inc., Box 8765, S. 
For: Gan., Downsview, Ont., Radionics 416-638-0218 

PI. 301-864-1111 Island Rd & Enterprise Ave 215-.365-1900 For: Can., Halifax, Nova Scotia, Radionics 

Md Rockville, Capital Radio Wholesalers, 12270 Pa Pittsburgh, Cameradio Co., 2801 Liberty Ave. 
902-455-0670 

For: Can., Montreal, Que., Radionics 514-735-4565 
Wilkins Ave. 301-881-2270 412-391-7400 

For: Can., Ottawa, Onl., Radionics 613-728-4624 
Md Rockville, Schweber Elctrns. 301-881-2970 Pa Reading, Barbey Elctrn., 333 N. 4th SI. 
Mass Boston, De Mambro Elctrns, 1095 RI Providence, W. Dandreta & Co., 28 Wolcott SI. 

For: Can., Vancouver, B.C., Radionics 604-732-7317 

Commonwealth Ave. 617-787-1200 401-861-2800 INTERSWITCH, 770 Airport Blvd., Burlingame, Cal., 
Mass Boston, Sager Elec. Sup. Co., 172 High SI. Tenn Chattanooga. Curle Elctrns., 1 813-S. Market 94010, Tel: 415-347-8217, TWX: 910-374-2353; Dlv. Mgr: 

617-542-2281 Tenn Knoxville, Ind'l. Elec. Inc., Gov. J. Sevier Hwy. H. Krieg .................................................... Vol 2-1076,1077 
Mass Burlington, Arrow Elctrns., 15 A Street 615-573-7135 Local Sales Offices & Reps. 

617 -273-0100 Tenn MemphiS, Bluff City Distr. Co., Box 418, 234 East Ark Magnolia, J. Y. Schoonmaker 501-234-3778 
Mass Burlington, Milgray/New England, 79 Terrace SI. 901-725-9500 Cal Burlingame, W . .1': Purdy Co. 415-347-7701 

Hall Ave 617 -272-6800 Tenn Nashville, Electra Distributing, 1914 W. End Ave. Cal Los Angeles, P.F. Wiley Co. 213-663-8028 
Mass Waltham, Schweber Elctrns. 617-890-8484 615-329-3971 Cal San Diego, KCE. Corp. 7 t 4-278-7640 
Mass Watertown, Sterling Electronics, 51 Spring SI. Tex Beaumont, Ralph's, Inc., 1270 Broadway Colo Englewood, W.J. Purdy Co. 303-770-5311 

617-926-9720 713-833-9443 Conn Meriden, P.R. Sturgeon Co. 203-237-1112 
Mich DetrOit, RS Elctrns., 12775 Lyndon SI. Tex Dallas, Texas Instrs. Supply, 6000 Denton Dr. Fla Orlando, Cartwright & Bean 305-896·2031 

313-491-1000 214-238-6850 Fla Plantation, Cartwright & Bean 305-791-3989 
Mich DetrOit, Schweber Elctrns. 313-583-9242 Tex Dallas, Wholeslae Elctrns., 2809 Ross Ave. Ga Atlanta, Cartwright & Bean 404-237-2273 
Mich Muskegon, Western Elctrn Supply, 1781 5th St 214-824-3001 III Hinsdale, Hill-Gray 312-325-4810 

616-722-7628 Tex EI Paso, Midland Spec. Co., 2235 Wyoming Ave. Iowa West Des Moines, T. L. Dowell Inc. 525-225-1620 
Minn Duluth, Northwest RadiO, 123 E. First SI. 915-533-3555 Kans Overland Park, T. L. Dowell Co. 913-649-6069 

218-727-1565 Tex Houston, Harrison Equip. Co. Inc., 1616 La Chalmette, Cartwright & Bean 504-279-4598 
Minn Minneapolis, Harry Stark Electrns. Supply, 112 McGowen SI. 713-224-9131 Mass Babson Park, P. Sturgeon Co. 617-237-3506 

3rd Ave., N. 612-332-1325 Utah Salt Lake City, Bintz Co., W.H., 433 W. 3rd St Mich Ferndale, Hilltronics Inc. 313-398-5556 
Mo Kansas City, Burstein Applebee 816-561-5460 Va Norfolk, Priest Elctrn., 6431 Tidewater Dr. Minn Minneapolis, HMR, Inc. 612-920-8200 
Mo SI. Louis, Olive Ind'i Elctrns Inc. 6662 Olive Blvd 703-855-2021 Mo Shrewsbury, Thomas L. Dowell Co. 

314-863-7800 Wash Seattle, Almac/Stroum Elctrns, 5811 Sixth Ave 314-647-7067 
Mo SI. LouiS, Van Sickle Radio Elctrns, Inc, 1915 S. 206-763-2300 NJ Bergenfield, H. Gray Assoc. 201-384_3643 

Washington Ave 314-MA-I-5OO0 Wash Seattle, Intermark, 621 S. Michigan Ave. NJ Cherry Hill, Trinkle Sales. 609-667-3500 
Neb Lincoln, Burstein Applebee 402-434-0678 206-767-3160 NM Albuquerque, W. J. Purdy Co. 505-266-7959 
Neb Lincoln, Scott Elctrn Supply Corp., 4040 Adams WVa Charleston, Charleston Elec. Supply, 312 Mac NY Syracuse, Mar-Com Assocs. 315-437-2843 

St 403-434-8308 Corcle Ave. S.E. 304-348-5211 NC Charlotte, Cartwright & Bean 704-333-6457 
Neb Omaha, J-B Distributing Co., 1616 Cass St Wisc Madison, Satterfield Elctrn., 1900 S.Park SI. NC Raleigh, Cartwright & Bean Co. 919-832-7128 

402-341-5525 608-257-4801 Ohio Dayton, Neal Bear Corp. 513-299-3566 
Neb Omaha, Radio Equiprnent Co., Box 3843, 625 N. Wisc Milwaukee, Hall-Mark Elctrns., 11925 Ripley Ave. Ohio Richfield, Neal Bear Corp. 216-659-3131 

18th SI. 402-341-7700 414-476-1270 Okla Tulsa, J.Y. Schoonmaker Co. 918-936-1423 
NJ Cherry Hill, Milgray/Delaware Valley, 1165 Wisc Milwaukee, Marsh Elctrns., 6047 W. Beloit Rd. Tenn Memphis, Cartwright & Bean 901-276-4442 

Marlkress Rd. 609-424-1300 414-545-6500 Tex Dallas, J. Schoonmaker 214-357-8481 
NJ Clifton, Eastern RadiO, 312 Clifton Ave. INTERSIL, INC., 10900 N. Tantau, Cupertino, Calif., 95014; Tex Houston, J. Y. Schoonmaker 713-926-9510 

201-471-6600 Sis. Mgr: R. Hammer Tex San Antonio, J. Schoonmaker 512-342-0251 
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INTRIC 

For: Can., Willowdale, Ontario, A.C. Simmonds & 
Sons Ltd. 416-491-1010 

INTERSWITCH Local Distributors 
cat MI. View, Elmar Elctro., 2288 Charleston Rd. 

415-961-3611 
Mich Romulus, Pioneer/Michigan, 6337 N. Beverly 

Plaza 313-729-8500 
Ohio Cleveland, Pioneer Standard Elctrns., Inc., 4800 

E. 131st 51. 216587-3600 
Ohio Dayton, PiOneer/Dayton, 1900 Troy 51. 

513·236-9900 
Tex Houston, Harrison Equip. Co. Inc., 1616 

McGowen St 713-224-9131 
INTRlCATE CIRCUIT CORP .. 54 Beech SI., Port Chester, 

N.Y., 10573, Tel: 914-939-1610; Sis. Mgr: O. Pose 

INTRONICS, INC., 57 Chapel SL, Newton, Mass., 02158, 
Tel: 817-332-7350, TWX: 710-335-6835; Dlr: A. Pfaelzer 

Vol 2"316 
Local Sales Offices & Reps. 
Ala Huntsville, Incotech 205-837-6051 
Cal Canaga Park, Boyle Assocs. 213-861-9223 
Conn Hamden, Scientific Devices 203-248-9361 
Fla Palm Beach Gardens, Beacon Etctrns. 

305-622-2770 
HI Wilmette, Crest Assocs. 312-256-5202 
Ind Indianapolis, Crest Assocs. 317-844-2800 
Mass Waltham, Scientific Devices 617-694-5637 
Mich Dearborn Heights, Mitronic Sis. Co. 

313-565-6330 
Minn Minneapolis, R. J. Inc. 612-922-1425 
Mo St. Louis, Ensco-Rep Inc. 314-542-3935 
NJ Fort Lee, T echnimat 201 -461-8686 
NY Rochester, Scientific Devices 716-334-2445 
NY Syracuse, Scientific Devices 315-457-7420 
Ohio Wickliffe, W. J. Brauer Assoc. 216-943-0601 
Pa Pittsburgh. W. J. Brauer Assoc. 412-921-3213 
Tex Richardson, Scientific Sis. Co. 214-231-6541 
Va Arlington, H.J. Heffernan Co. 703-JA-2-6666 

INVINCIBLE GEAR CO., 14938 Telegraph Rd., Detroit, 
Mich., 48239, Tel: 313-533-7524; Sis. Mgr: R.J. 
Osplack 

IONICS, INC., Electronics Div., 65 Grove SI., Watertown, 
Mass, 02172, Tel: 617-926-2500; Gen. Mgr: A.l. 
Goldstein 

IPT CORP., 1140 W. Evelyn Ave., Sunnyvale, Cal., 94086, 
Tel: 408-732-7550, TWX: 910-379-6472; Mktg. Adm: L. 
Thatcher; V.P.-Mrtg: J.F. Day, III 

--- Advertisement ---
IPT Corporation manufactures pro
duction, test and assembly equipment 
for the semiconductor industry, both 
manufacturers and users. Products in
clude Photomask Duplicators, Elec
tronic Testers, Wafer Probes. Hybrid 
Probes, IC Carriers, and Automatic 
Component Test Handlers. Request 
information on the IPT-700 and IPT-
800 Bench Top units for IC/MSI de
vices' in sticks, and the IPT-9000 
Transistor Tester. 

For Loc:aI Source Data CaD Toll-Free 800-645-9200 
(In N.Y. State can 516-294-0990 Collect) 

ISCITELEPHONICS DIV, lostr_ Sys. Corp., 770 Park 
Itve., Huntington, N.Y~ 11743, Tel: 516-423-6200, TWX: 
510-226-8983; V.P, Mlltg: R,H. Nelson .... Vol 2"346,347 
tTEK CORP. MEAS. SYS. DIV., Christina St .. Newton, 

Mass., 02161, Tel: 617-969·7300, TWX: 710-335-6783; 
Sis. Mgr: W.J. Milzarek; Appl. Engr: R.E. Gentile 

--- Advertisement ---
ITEK/Measurement Systems Divi
sion manufactures a complete line of 
DICISEC Optical Shaft Encoders 
ranging in accuracy from several de
grees of arc to better than one second 
of arc (21 binary digits) in both abso
lute and incremental types_ In addi· 
tion, we also manufacture Linear 
Motion Encoders, Digital Displays 
and Machine Tool Digital Readout 
Systems. 

ITHACO, INC" 735 W. CHnton St., Ithaca, N.Y., 14850, 
Tel: 807-272-7640, TWX: 510-255-9307; Pres: E.E. 
Mitchell; Sales: J. Hanson •• ~ ............ , •••••. Vol2e317,571 
Local Sales Offices & Reps. 
Ala Huntsville, Sci. Devices 
Ariz Tempi!, b.a.l.c.h. enterprises 
Ariz Tucson, b.a.t.c.h.enterprises 
Cal Los Altos, Systems Mktg. Consl.ts. 
Cal N. HollyWOod, O'Halloran Assocs. 
cat San Diego, O'Halloran Assocs. 
Conn Easton, Brager Instr. SIS. Co., Inc. 
Fia Orlando, Dalarep 
liaw Iionolulu, Aloha Assoc. 

1502 

205-536-1969 
602-838-1665 
602-883-4052 
415-968-4180 
213-877-0173 
714-224-2824 
203-255-4133 
305-855-8945 
808-941-1574 

MANUFACTURERS • . SALES OfFICES DIRECTORY 

III Evanston, Mauer Co., Inc. 312-869-1644 
Kans Leawood, Leemark Engrs. 913-648-0124 
Mass Waltham, Brager Instr. 61HI91-8045 
Mich Plymouth, Meas. Instrs. 313-352-2144 
Minn Mpls .. Heimann 612-861-6051 
Mo St.Louis, Leemark Engrs., Inc. 314-725-5219 
NY Northport, Lindgren 516-261-7937 
NC Burlington, SCI. DEV. S.E. 919-584-6311 
Ohio CinCinnati, Meas. Instrs. 513-531-2729 
Ohio Columbus, Meas. Instrs. 614-488-1831 
Pa Monroeville, Meas. Instrs. 412-366-1906 
Tex Dallas, IBl Engrg. 214-363-2921 
Utah Salt Lake City, Applied Engrg. Prods. 

801-582-4942 
Va Springfield, E-Teeh. 703-451-6500 
Wash Bellevue, Scientific Devices, NW. 205-454-0900 
For: Can., Burnaby 2, B.C., Ahearn & Soper Ltd. 

604-291-0214 
For: Can., Montreal, Que., Ahearn & Soper, ltd. 

514-482-9750 
For: Can., Ottawa, Onl., Ahearn & Soper, LId. 

613-232-4518 
For: Can., Toronto, Onl., Ahearn & Soper, Ltd. 

416-789-4325 
ITI ELECTRONICS, INC., 369 Lexington Ave., Clifton, N.J., 

07015, Tel: 201-546-3900; Sis. Mgr: H. Atwood, Jr. 

ITT CANNON ELECTRIC, 666 E. Dyer Rd_, Santa Ana, 
Cal. 92702, Tel: 714-557-4700, TWX: 910-595-1131; Dir. 
of Mktg: C. Sloane; Pub, Supv: B, DuBOiS 

Vol 3"689-694 
Local Sales Offices & Reps. 
Ala Huntsville, Brandel-Stephens & Co. 205-883-0445 
Ariz Phoenix', ITT Cannon Elee. 602-273-0755 
Cal Los Altos, Reeht Assocs. 415-941-0336 
Cal Los Angeles, Black & Strong 213-870-9191 
Cal San Diego, Black & Strong 714-278-2150 
Cal Santa Ana, ITT Cannon Elec. 714-557-4700 
Colo Englewood, ITT Cannon Elec. 303-770-1631 
Fla Orlando, Brandel-Stephens & Co. 305-425-3202 
Ga Atlanta, Brandel-Stephens & Co. 404-261-7579 
Haw Honolulu, Dougherty Entprs. 809-839-9455 
III Chicago, Carlson Elctrn. Sis. Co. 312-774-4812 
III Des Plaines, ITT Cannon Elec. 312-297-3150 
Kans Leawood, Thunderbird Tech. Sis. & Svcs. 

913-642-7220 
Kans Wichita, Thunderbird Tech. Sis. & Svcs .• Inc. 

316-584-3941 
Md Baltimore, Stemler Assocs. 301-944-8262 
Mass Burlington, Contact SiS., Inc. 617-273-1520 
Mich Birmingham, J.C. Hofstetter Co. 313-643-7203 
Minn Minneapolis, ITT Cannon Elec. 612-854-1973 
Minn SI. Paul, Northport Engrg.lnc. 612-698-3841 
Mo SI. Louis, Thunderbird Tech. Sis. & Svcs. 

314-567-6488 
NY Buffalo, Telesco Assoes .. Inc. 716-834-1026 
NY Canadaigna, Telesco Assocs., Inc. 716-872-6417 
NY Manhasset, Win-Cor Elctrn. Sis. 516-627-9474 
NY Vestal, Telesco Assocs., Inc. 607-729-6339 
Ohio Dayton, J.C. Hofstetter Co. 513-298-0662 
Ohio Medina, J.C. Hofstetter Co. 216-241-4880 
Pa Fort Washington, ITT Cannon Elec. 215-646-2801 
Pa Philadelphia, Professional Svc. Assocs. 

215-722-8222 
Pa Pittsburgh, J.C. Hofstetter Co. 412-561-5464 
Tex Dallas, ITT Cannon Elec. 214-357-8171 
Tex Dallas, Thunderbird Tech. Sis. & Svcs. 

214-368-3064 
Tex Houston, Thunderbird Tech. Sis. & Svcs. 

. 713-467-8131 
Wash Bellevue, ITT Cannon Elec. 206-454-3903 
Exp: Santa Ana, Cal., ITT Cannon Elee. 714-557-4700 

In CANNON Local Distributors 
Ala Huntsville, Hall-Mark Elctrns., Box 1133 

205-539-0691 
Ariz Phoenix, Liberty Electrns., 3612 N. 16th 51. 

602-264-4438 
Cal EI Segundo, Liberty Elctrns., 124 Maryland 51. 

213-322-8100 
Cal Los Angeles, Kierulff-Los Angeles, 2565 

Commerce Way 213-685-5511 
Cal Palo Alto, Kierulff-Palo Alto, 3969 E. Bayshore 

Rd. 415-968-6292 
Cal San Diego. Western Radio, 1415 India SI. 

714-235-6571 
Colo Denver, Cramer/Denver, 5465 E. Evans Place at 

Hudson 303~ 758-2100 
Fla Hollywood, Cramer /Ew Hollywood, 4035 North 

29th Avenue 305-923-8181 
Fla Hollywood, Schwaber Elctrns. 305-927-0511 
Fla Orlando, Hall-Mark Elctrn., 7233 Lake Ellenor Dr. 

305-855-4020 
Ga Atlanta, Schweber Elctrn.. 404-449-9170 
III Chicago, Schweber Elctros. 312-593-2740 
III Mt Prospect, Cramer/Chicago, 1911· South 

Busse Road 312-593-6230 
Ind South Bend. Radio Dis!r Co Inc, 1212 High 51 

2Hi-287 -2911 
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Kans L_xa. Hall-Mark Elctrn., 9006 RosehiU Rd. 
913-888·4747 

Md Gaithersburg, CramerlEw WashingtQn, 16021 
Industrial Drive 301-948-0110 

Md RockvUle, Schweber Elctrns. 301-681-2970 
Mass Newton, Cramer Elttrn. Inc., 85 WellS Avenue 

617-969-7700 
Mass· Newton, Cramer /International, 85 Wells Ave. 

617-969-7700 
Mass Waltham, Schwaber Elctrns. 617-890-8484 
Mich Detroit, Schweber Elctrns. 313-583-9242 
Minn Duluth, Northwest Radio, 123 E. First SI. 

2111-727-1565 
Mo SI. LOUiS, Hall-Mark Eletrn. Corp., 6100 Madison 

Ave. 314-521-3800 
NJ Pennsauken, Reeso Eltrns.-Div. of Astex, Airport 

& Central Hwys. 609-662-4000 
NJ Somerset, Schwaber Elctrns. 201-469-6008 
NY Buffalo, Summit Disl. Inc., 916 Main St. 

716-884·3450 
NY Rochester, Cramer/Rochesler, 3259 Winton 

Road South 716-275-0300 
NY Rochester, Schweber Elctrns. 718-328-4180 
NY Westbury, Schweber Elctrns., Jericho Tpke 

516-334-7474 
NC Raleigh, Schwebe< Elctrns. 919-832-8881 
Ohio Beachwood, Schweber Elctrns. 216-464-2970 I 
Okla Tulsa, Hall-Mark Elctrn., 4846 S. 83rd Ave. 

918-835-8458 
Tex Dallas, HallcMark Eleton Corp., 9333 Forest La. 

214-231-5101 
Tex FI. Worth, Swieco, Inc., Box 670, 1518 E. 

Lancaster St 817-335-6521 
Tex Garland, Kierulff-Dallas, 2815 National Dr. 

214-271-2472 
Tex Houston, Hall-Mark Elctrn., Box 36739 

713·781-6100 
Tex Houston, Harrison Equip. Co. Inc., 1616 

McGowen SI. 713-224-9131 
Wash Seattle, Kierulff - Seattle, 5940 6th Ave. S. 

206-763-1550 ' 
Wise Madison, Satterfield Elctrn., 1900 S.Park SI. 

608-257-4801 
For Local Source Data Can Toll-Free 800-845-9200 
(In N.Y. State Call 516-294-0990 CoUect) 
ITT ELECTRON TUBE, Box 100, Easton, Pa., 18042, Tei: 

215-252-7331, TWX: 510-651-4908; Sis. Mgr: AW. 
McEwan 

ITT GENERAL CONTROLS, 801 Allen Ave .. Glendale, 
Cal., 91201, Tel: 213-842-6131; Sr. Sis. Mgr: J.J. 
Kunkel 

In Local Distributors 
Ind FI. Wayne, FI. Wayne Elctrns. Supply, 3606 

Maumee Ave. 219-742-4346 
ITT GILFILLAN ON. OF ITT, 7821 Orion Ave., Van Nuys, 

Calif., 91409, Tel: 213-988-2600, TWX: 910-495-1787; 
Mktg: F.J. Brennan 

ITT HARPER INC., 8200 Lehigh Ave., Morton Grove, lit., 
60053, Tel: 312-Y0-6-6000, TWX: 910-223-3625; Sis. 
Mgr: E.M. Stiles 

ITT-HIGBIE MFG. CO., Wagner Rd., Rochester, Mich., 
48063, Tel: 313-651-5300, TWX: 810-232-1592; V.P. 
Mktg: W.T. Homan, Jr.; Gen. Sis. Mgr: C.J. Clemens; 
Sis. Off. Mgr: D.J. Campbell 

ITT HOLUB INDS., 413 DeKaIb Ave., Sycamore, III., 60178, 
Tel: 815-895-2161; Sis. Mgr: K.W. Tiffany 

ITT JENNINGS EASTERN REGIONAL OFFICE, Div, Int'l. 
Telephone & Telegraph Corp., Box 281, DuneMen» N.J., 
08812, Tel: 201-11611-6556; SIs. Mgr: C.J. Lehmann 

Vol 3"478,479 
Refer to In Jennings, Vacuum Elctrn. Prods. San Joss 
Cal. for Sales Office Information 

ITT JENNINGS, lnell Prods., 970 Mclaughlin Ave., San 
Jose,C8I,95116, Tel: 408-292-4025, TWX:lto-338-Q1S9; 
Sis. Mngr: D.IL Morrison; SIs. Eng: L. Holt 

VoI1e.458,459,699; Vol 2"650,800-802.1071·1075; 
Vol a-..77-479 

local Sales Officas & Reps. 
Ala' Huntsville, TeehRep. 205-881-5925 
Ariz Scottsdale, Charles Fink & Assoc. 602-947-7981 
Cal Englewood, V & L Assocs. 203-671-7688 
Cal Los Angeles, ITT Jennings Monrovia 

Cal San Carlos, D. H. Ross 
Colo Denver, McLoud & Raymond Co. 
DC Washington, Arco Engr. Co. 
Fla Melbourne, Tech Rep. 
Fla Tampa, Tech Rep. 
III Arlington Hghts., R. Diethert 
Ind Ft. Wayne, Delesa Sis. 
Ind Indianapolis, Delesa SLS 
Iowa Cedar Rapids, Reid & Assoc. 
Kans Shawnee MisSiOn, M. E. Bettis 
~ Wichita, M. E. 8&ltis 
Mass Needham, Garreltson Co, 
Mich Warren, OEM Elect SIs. 

213-359-8281 
415-591-4411 
303-756-1589 
202-393-3991 
305-723-9140 
813-595-2834 
312-593-7600 
219-483-9537 
317-257-4683 
319-362-6302 
913-362-6302 
316-665-7441 
617-449-2640 
313-755-6680 



MANUFACTURERS & SALES OFFICES DIRECTORY 

Minn Minneapolis, E Melius & Assoc. 612-854-4270 
NJ Tenafly, Garrettson Co. 201-568-2354 
NM Albuquerque, Tri-Tronix 505-898-1740 
NY Liverpool, R&D Assocs. 315-622-2350 
NY White Plains, Garrettson Co. 914-946-3001 
NY Williston Pk., Garrettson Co. 516-747-6610 
NC Winston-Salem, Candor Co. Inc. 919-924-1480 
Ohio Dayton, Whelan Corp. 513-434-7551 
Okla Tulsa, Vista Engr. Assoc. 918-627-7557 
Pa Philadelphia, Garrettson Co. 215-464-2275 
Tex Dallas, Vista Engrg. Assoc. 214-235-4547 
Va Lynchburg, Candor Co. 703-846-6579 
Wash Seattle, F. Jackson 206-782-2211 
Wisc Waukesha, R. Diethert 414-547-6575 

For Local Source Data Call Toll-Free 800-645-9200 
(In N.Y. State Call 516-294-0990 Collect) 

ITT JENNINGS, INSTRUS. & SYSTEMS, Div. Int'l. 
Telephone & Telegraph Corp., 970 Mc Laughlin Ave., 
San Jose, Calif., 95116, Tel: 408-292-4025, TWX: 
910-338-0159; Prod. Mgr: W.A. Alfano .. Vol 10 458,459 
Local Sales Offices & Reps. 
Ala Huntsville, Lee Assocs., Inc. 205-883-2530 
Ariz Phoenix, Hytronic Meas. 602-253-6104 
Cal Los Altos, Held & Mollard 415-941-6041 
Cal South Pasadena, QPL Inc. 213-682-3705 
Colo Denver, Hytronic Meas. 303-388-4081 
Conn Hartford, Newmar Assocs. 203'523-0402 
Fla Lake Park, Lee Assoc. 305-844-6730 
Fla Orlando, Lee Assoc. 305-241-4445 
Ga Chamblee, Lee Assoc. 404-457-7117 
III Schaumburg, Electronic Instrument Assocs. 

312-882-7140 
Ind Indianapolis, Electronic Instrument Assocs. 

317-257-7231 
Mass Lynnfield, Newmar Assocs. 617-245-7960 
NM Albuquerque, Hytronic Meas. 505-268-3941 
NY Binghamton, Ossman Instrs. 607-785-9947 
NY East Syracuse, Ossman Instr. 315-437-6666 
NY Great Neck, Eastern Instrumentation 

516-466-9505 
NY Rochester, Ossman Instr. 716-328-2230 
NY Wappinger Falls, Ossman Instrs. Inc. 

914-297-7777 
NC Raleigh, Lee Assocs. 919-787-5818 
Ohio Dayton, Whelan Corp. 513-434-7551 
Okla Norman, Data Mktg. Assocs., Inc. 405-364-8320 
Pa King of Prussia, Letronix 215-265-1020 
Tex Dallas, Data Mktg. Assocs. 214-358-4643 
Tex Houston, Data Mktg. Assocs. 713-686-9627 
Tex San Antonio, Data Mktg. Assocs. 512-828-0937 
Utah Salt Lake City, Hytronic Meas. 801-466-4924 

For Local Source Data Call Toll-Free 800-645-9200 
(In N.Y. State Call 516-294-0990 Collect) 
ITT JENNINGS, Monrovia Plant, 1960 Walker Ave., 

Monrovia, Cal., 91016, Tel: 213-359-8281, TWX: 
910-585-1830; Sis. Mgr: B.E. Shultz 

ITT JENNINGS-MONROVIA, Div. ITT Corp., 970 
McLaughlin Ave., San Jose, Cal., 95108, Tel: 
213-359-8281; Sis Mgr: B.E, Shultz 

Vol 30477-479; Vol 40 318' 
Local Sales Offices & Reps. 
Ala Huntsville, Beacon Elctrns. 
Ariz Phoenix, R.R. Thomas Co. 
Cal Cupertino, PM Sis. 
Cal San Diego, Black & Strong 
Colo Denver, Lindberg Company 
Conn North Haven, Kitchen & Kutchen 
Fla Maitland, Beacon Elctrns. 
Fla Palm Beach, Beacon Elctrns. 
Ga Atlanta, Beacon Elctrns. 
III Oak Brook, Schuten Assocs. 
Ind FI. Wayne, Delesa Sis. 
Iowa Cedar Rapids, Reid & Assocs. 
Mass Lexington, Kitchen & Kutchen 
Minn SI. Paul, R.G. Ragon, Inc. 
Mo Kansas City 
Mo Overland Park, Penzer Mankus 

214-363-8591 
408-255-1771 
714-278-2150 
303-758-9033 
203·239-0212 
305-647-3498 
305·622-2770 
404-351-3654 
312-654-8645 
219-483-9537 
319-362-6302 
617-862-8230 
612-488-0201 
816-561-7222 

NJ Tenafly, Garretson 201-568-2354 
NM Albuquerque, Lindberg Co. 303-758-9033 
Ohio Dayton, Whelan 513-434-7551 
Pa Ardmore, W. K. Metz 215-649-3966 
SC Spartanburg, Beacon Elctrns. 803-576-7462 
Tex Dallas, R. R. Thomas 214-363-8591 
Utah Salt Lake City, Lindberg Co. 801-364-6409 
Wash Bellevue, R. Over Sis. 206-454-4551 

ITT JENNINGS, VACUUM ELCTRN. PRODS., Dlv. Inl'l. 
Telephone & Telegraph Corp., 970 McLaughlin Ave., 
San Jose, Cal., 95116, Tel: 408-292-4025, TWX: 
910-338-0159; Gen. Sis, Mgr: R.W. Hansen 

Vol 20798,799; Vol 30478,479 
Local Sales Offices & Reps. 
Ala Huntsville, Tech Rep Associates 
Ariz Phoenix, Hytronic Meas. 
Cal Los Altos, E Landa Co. 
Cal Los Angeles, E Landa Co. 
Colo Denver, Hytronic Meas. 

205-881-5925 
602-253-6104 
415-948-0788 
213-879-0770 
303-770-4400 

Fla Indian Rocks Bch., Tech Rep Associ. 
815-595-2834 

Fla Melbourne, Tech Rep Associ. 305-723-9140 
III Chicago, LGS Elctrns. 312-622-8183 
Kans Overland Pk., Lowell-Kangas & Assoc. 

913-888-3200 
Md Rockville, Marktron, Inc. 301-762-6210 
Md Towson, Marktron, Inc. 301-825-8222 
Mo SI. Louis, Lowell-Kangas & Assoc. 314-821-4050 
NJ Tenafly, Garrettson Co. 201·568-2354 
NM Albuquerque, Hytronic Meas. 505-268-3941 
NY N. White Plains, Garrettson Co. 914-946-3001 
NY Syracuse, Nycom Inc. 315-437-8343 
NY Williston Pk., Garrettson Co. 516-747-6610 
Ohio Dayton, Whelan Corp. 513-434-7551 
Pa Beth Ayres, Garrettson Co. 215-464-2275 
Tex Richardson, P.J. Scanlon 214-231-4661 
Utah Salt Lake City, Hytronic Meas. 801-466-4924 
Va Charlottesville, Marktron 703-973-5874 

ITT MACKAY MARINE, 441 U.S. Highway #1, Elizabeth, 
N.J., 07202, Tel: 201-527-0300; Sis. Mgr: EA. 
Engebretson; Regional Sis. Mgr: M.N. Ray 

--- Advertisement ,---
ITT Mackay Marine designs and 
manufactures a complete line of com
m unications and navigational equip
ment systems, includes Synthesized 
Receivers (15kHz to 30 MHz), Syn
thesized Transmitters 2-30 MHz Solid 
State Transmitters and Receivers, 
Auto alarms, Keyers, Radio Direction 
Finders, Lorans, Omega Receivers, 
Antenna systems and Survival equip
ment. 

ITT SEMICONDUCTORS, 3301 Electronics Way, W. Palm 
Beach, Fla., 33407, Tel: 305-842-2411, TWX: 
510-952-7605; Sis. Mgr: R. Bender; Mktg. Mgr: R.A. 
Bennett; Adv. Coor: B. Kilman 

Local Sales Offices & Reps. 
Ala Huntsville, Rep, Inc. 205-881-9270 
Ariz Phoenix, Hecht, Henschen & Associates 

602-275-4411 
Cal Inglewood, In Semiconductors 213-649-4644 
Cal Mountain View, Nor-Cal Assocs. 415-961-8121 
Cal Palo Alto, In Semiconductors 415-961-5265 
Cal Woodland Hills, Interstate Marketing 

213-883-7606 
Colo Englewood, Checkmate Sales, Inc. 303-771-4920 
Fla Palm Beach Gardens, Trainor Sales 

305-622-1383 
Fla West Palm Beach, ITT Semiconductors 

305-842-2411 
III Chicago, ITT Semiconductors 312-693-7070 
III Rolling Meadows, Sumer, Inc. 
Iowa Cedar Rapids, sao Sales Co. 319-393-1845 
Md Baltimore, Coulbourn-DeGreif 301-247-4646 
Mass Lexington, ITT Semiconductors 617-86 t -0880 
Mass Waltham, Impact Sales Co. 617-893-2850 
Mich Farmington, Northland Electrns. 313-477-3200 
Mich Farmington, ITT Semiconductors 313~477-6060 
Minn Minneapolis, North Central Elctrns. 612-884-8135 
Minn Minneapolis, ITT Semiconductors 612-920-2943 
Mo SI. Louis, Ensco-Rep, Inc. 314-567-3935 
NY Huntington, L.I., Caravan Sales 516-692-2839 
NY Jericho, L.I., ITT Semiconductors 516-938-1191 
NY Liverpool, Precise Power Devices 315-458-2223 
NY Syracuse, ITT Semiconductors 315-463-6677 
NY Valley Cottage, LRC Assocs. 914-634-7973 
Ohio CinCinnati, Giesting Assocs. 513-931-0812 
Pa Wayne, ITT Semiconductors 215-688-6990 
Tex Dallas, ITT Semiconductors 214-630-2561 
Tex Dallas, Reese Assocs. 214-638-6575 
Wash Bellevue, General Elctrns. Inc. 206-885-4148 
For: Can., Mississauga, ant., ITT Semiconductors 

416-625-9022 
For: Can., Montreal, Que.,. Vitel Elctrns. 514-331-7393 
In SEMICONDUCTORS Local Distributors 
Ala Huntsville, Powell Elctrns/Huntsville, Box 1095, 

803 Oster Dr. 205-539-2731 
Cal Chatsworth, Westates Elctrns. Corp., 20151 

Bahama St. 213-341-4411 
Cal Goleta, Radio Prods. SiS., 350 S. Kellogg Ave 

805-964-6823 
Cal Hollywood, Hamiltonl Avnet Elctrncs. 

305-925-5401 
Cal Los Angeles, Kierulff-Los Angeles, 2585 

Commerce Way 213-685-5511 
Cal Los Angeles, Radio Prods. Sis., 1501 S. Hill SI. 

213-748-1271 
Cal Menlo Park, Bell Inds., Elctrn Distr. Div., 1070 

Obrien Dr 4·15-323-9431 
Cal Palo Alto, WESCO Elctns.-Palo Alto, 3973 E. 

Bayshore Rd. 415-968-3475 
Cal San Diego, Kierulff-San Diego, 8797 Balboa Ave. 

714-278-2112 
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,Cal San Diego, Radio Prods. SiS., 7889 Clairemont 
Mesa Blvd. 714-292-5611 

Fla Miami Springs, Powell Elctrns/Florida, Box 514, 
1740 NW 69th Ave 305-885-8761 

Ga Atlanta, Hamilton/Avnet Elctrncs., 67001-85 
Access Rd. 404-448-0800 

III Chicago, Semiconductor Specialists, Inc. 
312-279-1000 

Md Hanover, Hamilton/Avnet Elctrns. 301-796-5000 
NJ Cedar Grove, Hamiltonl Avnet Elctrns. 

201-239-0800 
NJ Cherry Hill, Hamilton/Avnet Elctrns. 

609-662-9337 
NJ Clifton, Eastern Radio, 312 Clifton Ave. 

201-471-6600 
NY Freeport, Milgray Elctrns, 191 Hanse Ave 

516-546-6000 
NY Rochester, Rochester RadiO, 140 Main SI. 

716-454-6300 
NY Westbury, Hamilton-Avnet Electrns., 70 State SI. 
Tex Dallas, Hamiiton/Avnet Elctrns., 2403 Farrington 

ITT SURPRENANT DIV., 172 Sterling SI., Clinton, Mass., 
01510, Tel: 617-365-6331, TWX: 710-347-1736; Tech. 
Sis. Mgr: C.G. Gnerre 

In SUPRENANT Local Distributors 
NY Rochester, Simcona Elctrncs. Corp., 275 MI. 

Read Blvd. 716-328-3230 
ITT TELECOMMUNICATIONS, Apparatus Dept., Fulton 

Dr., Corinth, Miss., 38834, Tel: 601-286-6921, TWX: 
510-984-0211; Sis. Mgr: John Jakubik;Cust. Svc: J.R. 
Livingston . 

ITT THERMOTECH, Dlv. Int'!. Telephone & Telegraph 
Corp., 1202 S. 5th St., Hopkins, Minn., 55343, Tel: 
612-938-7671; Sis. Mgr: P. Salentine; Sis. & Estimator: 
R. Freitag; Propietary Prods. Mgr: M. Grussing 

Vol 30 1014,1015 
Local Sales Offices & Reps. 
Ariz Phoenix, Toward Engrg. Assoc., Inc. 

602-955-3193 
Cal Burbank, Secana Co. 213-849-6848 
Cal San Leandro, C. Crisler 415-357-1150 
Colo Denver, T. Mc Sherry 303-238-8361 
Conn West Simsburg, Anchor Engrg. 203-658-6261 
Conn W. Hartford, D. Kelley 203-233-0870 
Fla SI. Petersburg, Florida Div. 813-347-2191 
III Chicago, J. Robinson 312-252-3400 
III Norridge, B. Reynolds 312-824-4129 
Ind FI. Wayne, R. McCampbell 219-747-9697 
Iowa Des Moines, F. F. Wilcox 515-255-8416 
Kans Mission, Inland Assocs. 913-362-2366 
Ky. MI. Sterling, M.F. Eubanks 606-498-5955 
Mass Wellesley Hills, A.nchor Engrg. 617-235-6330 
Mich Detroit, G. Hall 313-864-1368 
Mich Farmington, L. George 313-474-1505 
Minn MinneapoliS, W. J. Houlihan 612-545-2538 
Mo Florissant, Inland Assocs. 314-355-1851 
Mo SI. Louis, E Monnig 314"991-2512 
NJ Union, Midlantic Plastic Sis. 201-687-4810 
NY Fairport, P. B. Schumacher 716-223-2488 
NY Manhasset, Kaelber & Mack 516-627-6620 
NC Greensboro, Mfrs. Sis. 919-274-2474 
NC Lake Lure, Fred Schraffenberger 704-625-4004 
Ohio Cleveland, G. Richards 216-221-9176 
Okla Tulsa, T. J. Ray Co. 918-627-1515 
Ore Portland, C. E. Riggs 503-226-3286 
Pa Ardmore, Midlantic Plastic Sis. 215-649-2436 
Tex Dallas, Ammon & Rizos 214-233-5591 
Wash Seattle, R. Morris 206-623-5709 
Wisc Brookfield, D. Jensen 414-781-2260 
For: Can., Scarborough, Ontario, Paisley Prods. of 

Canada,.Ud. 705-755-2216,7,8,9,10 

J-B-T INSTRS., INC., Box 1818, New Haven, Conn., 
06508, Tel: 203-772-2220, TWX: 710-465-3165; Sis. Mgr: 
W.A. Oliver ...••.•.....•.•••.•••••.•.••.•••••.•...•••••..•••••••••• Vol 201083 
Local Sales Offices & Reps. 
Cal Inglewood, J. Berman 
Cal La Mesa, J. Berman 
Cal Oakland, Moulthrop Sis. 
Colo Denver, Nelson 
Conn Wallingford, Adams-McGregor 
Fla Maitland, Hawkins-Hutto 
Fla Pompano Beach, Hawkins-Hutto 
Ga Atlanta, Millar Elctrns. 
III Oak Pk., G. Petitt 
Ind Ft. Wayne, W.W. Bieberich 
Kans Overland Pk., T.L. Dowell 
Md Reisterstown, Massey Assoc. 
Mass SCituate, Adams-McGregor 
Mich St. Clair Shores, J. Thorpe 
Minn Mpls, Heimann 
NY Flushing, D. Tobias 
NC Raleigh, Millar Elctrns. 
Ohio Rocky River, C.H. Dolluss 
Pa Havertown, Snyder & Massey 
Pa Pittsburgh, G. Root 
RI Lincoln, Adams-McGregor 

213-678-1281 
714-583-6457 
415-261-7676 
303-733-5528 
203-269-5816 
305-831-2474 
305-943-9593 
404-261-6160 
312-369-8940 
219-432-2537 
913-649-6069 
301-833-2039 
617-545-2213 
313-779-6363 
612-861-6051 
212-886-2020 
919-787-9564 
216-333-7504 
215-789-2320 
412-561-4125 
401-726-1300 

1503 
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Tex Dlillll$. Lund & Co. 214-358-4335 
Wash Seattle. J.J. Backer Co. 206-285-1300 
For; Can., Richmond Hill. Ont .. Kahnert Sis. 

416-881-2371 
For; Can .• Vancouver. B.C .. Smith-Paterson 

604-68H)743 
For; Can .• WlIlflipeg. Manitoba, Smith-Paterson 

204-774-1855 
J-B-T Local Distributors 
Ariz Tucson. Inland Elctrn Supply Co., Inc, Box 4010, 

715E. Broadway 
Cal Goleta, Radio Prods. Sis., 350 S. Kellogg Ave 

805-964-6823 
Cal Los Angeles. Radio Prods. SiS., 1501 S. Hill SI. 

213-748-1271 
Cal Mt. View. Eimar Elctrn., 2288 Charlll$\On Rd. 

415-961-3611 
Cal MI. View. Powell Elctrns/Ca"fotnia, Box 997. 411 

Fairchild Dr. 415-964-0820 
Cal San Diego, Radio Prods. SiS., 7889 Clairemont 

Mesa Blvd. 714-292-5611 
Cal San Diego, Shanks and Wright Inc .• 2045 Kettner 

Blvd. 714-239-0176 
Conn Fairlield. Utronic Inc., 273 Unwood Ave. 

203-255-4521 
Ind Ft. Wayne. FI. Wayne Elctrns. Supply. 3606 

Maumee Ave. 219-742-4346 
Ind South Bend, Radio Distr Co Inc. 1212 High St 

219-287-2911 
Ky Louisville, Burks, Pl, 842 S. 7th 502-589-3960 
la Baton Rouge, Ralph's, Inc., 1732 Plank Rd. 

504-344-3761 
La Lafayette, Ralph's Inc., 3004 Cameron SI. 

318-234-4507 
La New Orleans. Ralph's, Inc .• 4334 Sfemway Dr. 

504-242·2731 
Md Beltsville. Powell Elctrns/WlI$hington, 10728 

Hanna 51. 301-937-4030 
Mich Romulus. Pioneer/Michigan, 6337 N. Beverly 

Plaza 313-729-8500 
Minn Duluth. Northwest Radio. 123 E. First SI. 

218-727-1565 
Mo SI. LouiS, Van Sickle Radio Elctrns, Inc, 1915 

Washington Ave 314-MA-1-5000 
NY Farmingdale, Harrison Elctnc., 20 Smith 51. 

516-293-7990 
NY Lynbrook, Peerless Radio, 19 Wilbur SI. 

516-593-2121 
NY New York. Midway Ind'i. Elec., 38 E. 29th SI. 

212-889-0370 
Ohio Akron, Sun Radio Co .• 110 E .. Market 51. 

216-HE-4-2171 
Ohio Cleveland. Pioneer Standard Elctrns .• Inc .• 4800 

E. 131st 51. 216587-3600 
Ohio Dayton, Pioneer/Daylon. 1900 Troy 51. 

513-236-9900 
Ore Portland. Almac/Stroum Elctrns. 8888 SW 

Canyon Rd 503-292-3534 
Pa Altoona, Allegheny Elctrns, Inc, 800 Chestnut Ave 
Pa Philadelphia. Arch Electronics. 1318 Arch St 
Pa Philadelphia. Powell Elctrns, .Inc .• Box 8765. S. 

Island Rd & Enterprise Ave 215-365-1900 
tenn Nashville, Electra Distributing, 1914 W. End Ave. 

615-329-3971 
Tex Beaumont. Ralph's. Inc .• 1270 Broadway 

713-833-9443 
Tex FI. Worth, Swieco, Inc., Box 670. 1518 E. 

Lancaster St 817-335-6521 
Tex Houston, Harrison Equip. Co. Inc .• 1616 

McGowen St. 713-224-9131 
Wash Seattle. Almac/Stroum Elctrns. 581 I Sixth Ave 

S. 206-763-2300 
For Local Source Data Call Toll-Free 800.645-9200 
(In N_Y. State Call 518-29+0890 Collect) 
J-OMEGA CO., 2271 Mora Dr .• Mountain View. Calif .• 

94040, Tel: 415-961-2000; Sis. Mgr: H.R. Kaewert 

JACKSON BROS., (LONDON) LTD., 258 Sway., New 
York, N.Y., 10007, Tel: 212-Wo-2-6485; U.S. Agt: M. 
Swedgal· ...................... _ .. _ .................................... Vol 3"485 

Local Sales Offices & Reps. 
Cal InglewOod, V & L Assocs. 213-671 -7688 
'" Westchester. W.G. Brouillette 312-345-6500 

JACOBSON MFG. CO .• INC., Box 177, Kenilworth. N.J., 
07033. Tel: 201-MU-6-0200; Sis. Mgr: CW. Aagaard 

JADE CORP_, Reaearch Dlv~ 3063 Philmont Ave., 
Huntingdon VaUey, PI., 19006. Tel: 215-947-3333; SaIea 
Manager: R. lowing ..................... _ ...... , ............. Vol 1e384 
JAIDINGER MFG. CO .• INC., 1921 W. Hubbard St.. 

Chicago. III.. 60622, Tel: 312-421-1090; Sis. Mgr: F.M. 
Smith 

JAMES ELCTRNS., INC., 4050 N.'Rockweil SI., Chicago. 
III .• 60618, Tel: 312-463-6500; Sis. Mgr: J.A. Kennedy 

Local Sales Offices & RePs. 
Cal Hollywood. L.G. Snyder 
Cal Oakland. BaIiIove Co. 
Colo Englewood. A-G EIctrns. 

1504 

213-469-8278 
415-856-9011 
303-771·1473 

MANUfACTURERS & SALES OFFICES DIRECTORY 

Fla lutz, S.K. \Alallace Assocs. 
III Chicago, Lightner Assoc$. 
Mass Norwood, S. Pierce, Inc. 
Mich Ferndale. Shalco Inc. 

813-949-1817 
312-774-1500 
617-762-3164 

NJ Cherry Hill. A.F. Ing8l'sol 809-424-2176 
O.re Portland, D.G. Weber Co. 503-234-7671 

JAN HARDWARE MFG. CO., INC .• 47-27 36th St .. Long 
Island City. N.Y .• 11101. Tel: 212-EM-l-08oo; Sis. Mgr: 
I.E. WlI$S9rman 

Local Sales Offices & Reps. 
Cal Los Angeles; J. C. Simon Co. 213-WE-9-2366 
Cal Palo Alto, G.B. Ems Sis. Co. 415-328-515 I 
Haw Honolulu. Aloha Assoc's. 922-3819 
'" Chicago. Croydon Elctrns .• Inc. 312·237-4343 
Ind Fl Wayne, Croydon Elctms. 219-422-2311 
Md Timonium. Naudain Assoc. 301-252-4094 
Mass Newlon Lower Falls. New England Component 

Sis. 617-969-9523 
NJ Bergenfield, H. Gray Assoc. 201-384-3643 
NJ MI. laurel, Naudain Assocs. 609-235-1801 
NY Rochester. L. Hart Assocs. 716-244-3253 
NC Bethania, Candor Co. 919-924-1480 
Ohio Cleveland. Goory Sis. Co. 21&-331-2055 
Pa Philadelphia, Naudain Assocs. 215-564-3194 
Tex Dallll$. The M. l,oss Co. 214-368-2758 
Va Charlottesville, Candor Co. 703-296-9741 
For: Can .• Scarborough, Onl.. Banke Elctrns., ltd. 

416-291-7529 

JANCOCORP_. 3111 Winona Ave., Burbank, Cal.. 91504, 
. Tet 213-845-7473, TWX: 910-498-2701; Dlr. Mk1g: G.M. 
Elsner ._ .. _._ ............. _._ ................................ _ Vol :zel094, 1085 

Local Sales Offices & Reps. 
Ala Huntsville, Rep. Inc. 205-681-11270 
Ariz Scottsdale, Hower Co. 602-947-4204 
Cal Menlo Pk .• McKnight Co. 415-325-2844 
Cal San Diego, Earle Assoc. 714-276-5441 
Colo Denver, Brown Tech. 303-233-0963 
Conn Glastonbury. Barton-Caron Assoc. 203-633-9417 
Fla Orlando, D. Pflueger 305.425-4002 
Ga Atlanta. REP. Inc. 404-876-1591 
III Chicago. Engrd. Sales Co. 312-867-8434 
Kans Prairie Viii.; Thunderbird Tech. Sis. & S\lc. 

913-642-7220 
Kans Wichita. Thunderbird Tech. Sis. & Svc. 

316-684-394 I 
Md Baltimore, Kaufholz Assoc. 301-486-6561 
MlI$s Auburndale. Barton-Caron Assoc. 617-332-0342 
Mlnn Mpls, Electro Svc. Co. 612-827-2907 
Mo 51. Louis. Thunderbird Tech. Sis. &. Svc. 

314-542-6488 
NY Albertson. C. F. Ward 516-742-5561 
Ohio Cincinnati, Comp .• Inc. 513-721-2997 
Ohio Cleveland. Compo 216-842-2737 
Pa Newton Sq., Kaufholz Assoc. 215-356-5000 
Tex Dallas. Aymond Co .. Inc. 214-827-8043 
Wash Seattle. Norwest Co. 206-282-3707 
For: Can .• Toronto. Onl., J. Herring Co. 416-762-7545 

JANITROL AERO DIV .• 4200 Surface Rd .• Columbus. Ohio, 
43226. Tel: 614-276-3561. TWX: 614-759-0241; Mkt. 
Mgr: R.W. Schilling 

JAPANESE PRODS. CORP .• 51 Cliff St., New Rochelle, 
N. Y .• 10801. Tel: 914-636-8630; Pres: S. lane; Mktg. 
Mgr: M. Steinberg 

JAPANESE Local Distributors 
Cal Mt. View. Abacus Elctrns. Co .• Inc .• 1065 Terra 

Bella Ave. 415-961-1500 
JAVELIN DIV .• APOLLO LASERS. INC .• 6357 A.rizonia 

Circle. Los Angeles. Ca .• 90045. Tel: 213-641-4490; 
Nat'l. Sis. Mgr: J. La Terra Jr. 

JAY-EL PRODS .. 1859 W. 169th St.. Gardena, Calif., 
90247, Tel: 213-FA-I-3260. TWX: 213-327-1471; Sis. 
Mgr: L.K. Miller 

Local Sales Offices & Reps. 
Cal Gardena, Jay-EI Prods., Inc. 213-323-7130 
Cal Santa Clara. Nova Tronix, Representative 

408-243-9530 
Mass Chelmsford. Great Northern Elec. Co. 

603-666-1372 
Pa Lafayette Hill, A. Tschopp (Direct Sis.) 

215-825-3666 
Wash Seattle. Norwest Co. 910-444-2119 

JB ELCTRN. TRANSFORMERS, INC., 2300 W. Armitage 
, Ave .• ChicagO. III .• 60647, Tel: 312-342-0080; V.P: N.K. 

Yost 
JEFFERSON ELEC .• Olv. Ulton Inds .• 840 S. 25th Ave .• 

Bellwood. III .• 60104. Tel: 312-626-7700; Sis. Mgr: W. 
Beam 

Local Sales Offices & Reps. 
~riz Phoenix, J. Bennan Sis. 
Ark Little Rock. Southland Sis. 
Cal Los Angeles. J.G. Pomeroy Co. 
Cal San Francisco, Black & Egbert 
Colo Denver. E.O. Sis. Co. 
Fla Orlando; O.C. Puckett Co. 
Ga Atlanta, Chastain-Powell 
Haw Honolulu, R.J. Austin & Assoc. 
10 Chicago. Elec. Mktg. Corp. 

·VoI. 4-1973 

602-945-2394 
501-753-4013 
213-263-9381 
415-282-0840 
303-744-7081 
305-422-7197 
404-875-0755 
808-395-4011 
312-681·1190 

Ind 'Indianapolis. C. Warble & ASSOC. 317-632-1465 
Kans Kansas City. D. Hatfield Sales Co. 913-281-0533 
Ky Covington. Hackman Elec. Sis. 606-291-3800 
La New Orieans. Corrigan Mktg. Agency 

504-865-7301 
Mass Boston. North CoMt Sis. 617-828-4006 
Mich Detroit. Benfield Assoc. 313-846-3200 
Minn Minneapolis. C.R. Krenik Sis. 612-338-5661 
Mo SI. Louis. Elec. Mktg., Inc. 314-726-2920 
Neb Omaha, Elec. Equip. Sis. 402-345-4335 
NY Hartford, FW. laver & 800315-724-2304 
NY Jamaica, Warshaw Elec. Co. 212-525-8150 
NC Charlotte, W.H. lII$sil8I' Sis. 704'523-2736 
Ohio Bedford Heights. Riffle & Assoc. Inc. 

216-439-5500 
Ohio Cincinnati, Hackman Elec. Sis. 606-291-3800 
Pa Philadelphia. Harnett Cunningham Co. 

215-848-6161 
Pa Pittsburgh. Crescent Sis. Co. 412-364-3700 
Tenn Memphis, South,land Sis. Agts. 901 -525-0142 
Tex DalllI$. Rich Co. 214-742-1758 
Tex Houston. Mciver & Slavin Co. 713-861-3888 
Utah Salt lake City, J. D. Stephens Co. 801-355-3540 
Wash Seattle, Bangs Assoc. 206-762-0262 
Wisc MUwaukee. A.J. Gaertner & Assoc. 414-273-6162 

JENSEN SOUND LABS .. Div. Pemcor. Inc .. 4310 Trans 
World Rd .• SQIlilier Park,III .• 60176, Tel: 312-671-5680. 
TWX: 910-227-3728; Service Mgr: R. Engelmann; 
ElI$tern Sis. Mgr: P. Fredrickson; Westem Sis. Mgr: F. 
Hackendahl 

JERROLD ELECTRONICS CORP., .Distributor Sales Div .• 
401 Walnut St. Philadelphia. Pa.. 19105, Tel: 
215-925-9870, TWX: 215-569-8603; Div. Mgr: B. Wolf 

JERROLD Local Distributors 
III Chicago. Elctrn. Distr. Co .• Inc .• 4900 N. Elston 

Ave. 
Minn Duluth. NorthwlI$t Radio, 123 E. First SI. 

218-727-1565 
Neb Omaha, J-B Distributing Co., 1616 Cass St 

402-34 I -5525 
Tex Lubbock, R & R Elc!rn Supply Co. 1607 Ave. G, 

Box 1860 806-765-7727 
JETTRON PRODS., 58 Rte. 10. Box 7. Hancver, N.J .• 

07936. Tel: 201-887-0571, TWX: 710-986-8243; Sis. 
Mgr: J.M. Schill 

JEWELL ELECTRICAL INSTRS., Grenier FIeld, 
Manchester, N_H_, 03105, Tel: 903-869-8400; SIs. Mgr: 
D.A. Nel80n ......... d; .............. _ .. _ ............... _ ..... _ ..... _VoIle463 

Local Sales Offices & Reps. 
Ariz Scottsdale. E. V. Roberts & Assoc. 602-947-1381 
Cal Culver City, E. V. Roberts & Assoc. 

213-870-9561 
Cal Palo Alto. E. V. Roberts & Assoc. 415-324-1671 
Colo Denver, R. G. Bowen Co. 303-722-4641 
Conn New Haven. Gerber Sales 203-777-6279 
Fla Orlando, Cartwright & Bean, Inc. 305-425-8284 
Ga Atlanta, Cartwright & Bean. Inc. 404-237-2273 
III Barrington. F. J. Peck Co. 312-381-3388 
Kans Shawnee MisSion, Kathrinus. Kelly & Co. 

913-722-OOOO 
La Chalmette. Cartwright & Bean 504-279-4598 
Me Denmark, Great Northern Elec. Co. 

207-783-6131 
Mass Waltham, Gerbar Sales 617-890-8040 
Mich Dearborn, Villani-Pitcher 3 13-271-4600 
Minn Edina. M Foster Co. 612-941-7800 
Mo SI. Louis. Kathrinus, Kelly & Co. 314-962-5627 
NJ Cherry Hill. Trinkle Sales 609-667-3500 
NM Albuquerque. C. T. Carlberg & Assoc. 

505-265-1579 
NY Garden Cily. Comtronic Assoc. 516-741-8966 
NY N. Syracuse. L. D. Allen Inc. 315-458-7470 
NC Charlotte. Cartwright & Bean. Inc. 704-333-6457 
NC Raleigh. Cartwright & Bean, Inc. 919-832-7128 
Ohio Chagrin Falls. Elctrns. Salesmll$ter. Inc. 

Okla Tulsa, John Y. Schoonmaker Co. 
Pa Allison Park. Trinkle Sales, Inc. 
Tenn Memphis, Cartwright & Bean 
Tex Dallll$, J. Y. Schoonmaker Co. 
Utah Salt Lake City, A. G. Bowen Co. 
Wash Seattle. F Jackson Co. 
For: Can., Toronto. Onl., Metermaster 

Div:lR.H.Nichols 

216-247-8201 
918:936-1423 
412-487-1645 
901 -276-4442 
214-357-8481 
801-364-4632 
206-363-3931 

JFD ELCTRNS., Components Dlv., 15th Ave. at 62nd 
St., Sklyn., N_Y~ 11219, Tet: 212-331-1000, TWX: 
710-584-2482; SIs. Mgr: G. OIleR ..... d .. d." ...... Vol P484 
Local Sales Offices & Reps. 
Ala HuntsVille, 20th Century Mktg. 205-772-9237 
Ariz Tempe, Argus Sis. 602-947-8355 
Cal LOs Altos, Reoht Assocs. 415-941-oa36 
Cal Van Nuys. Riker-Maxson 213-785-0487 
COlo Denver, Randy Smith Assoc. 303-399-1132 
Fla Altamonte Springs, SernTronic Assocs. 

305-831-8233 



MANUFACTURERS & SALES OFFICES DIRECTORY 

Fla Pompano Beach, SemTronic Assocs. 
305-772-8735 

III Hinsdale, Momak Sis. 312-654-4524 
Ind South Bend, V. Schillinger & Assoc. 

219-291-6258 
Md Elicott City, Doss Elctrns. 301-465-1336 
Mass Framingham, Riker-Maxson 617-872-4843 
Mich Southfield, Luebbe Sis. Co. 313-357-0355 
Minn Hopkins, Beta Engrg. Corp. 612-938-2551 
Mo SI. Louis, Scherrer Instrs. 314-644-5362 
NY East Rockaway, Bellenkes Assocs. 516-887-1443 
NY New Harttord, Riker Maxson 315-732-3507 
NC Charlotte, L.P. Spoon, Inc. 704-372-3290 
Ohio Cincinnati, Luebbe Sis. 513-871-4211 
Pa King of Prussia, Monteiro Assocs., Inc. 

215-265-0634 
Tex Dallas, United Comps. 214-324-1448 
Wash Seattle, H. Levison Co. 206-EA-3-5100 
Wisc Milwaukee, Star Engrg. Sis. 414-543-3469 
For: Can., Monlreal, Quebec, Kaytronics Ltd. 

514-487-3434 
For: Can., Vancouver, B.C., Harry Levinson 

206-EA-3-5100 
JFD Local Distributors 
Cal Menlo Park, Bell Inds., Elctrn Distr. Div., 1070 

Obrien Dr 415-323-9431 
Ky Louisville, Burks, P.I., 842 S. 7th 502-589-3960 
Mass Woburn, Abbott Elctrn., 902 Main SI. 

617-935-2040 
NY Syracuse, Hamilton/Avnet Elctrns. 315-437-2642 
Va Norfolk, Priest Elctrn., 6431 Tidewater Dr. 

703-855-2021 

JOHANSON MFG. CORP., Box 329, Boonton, N.J., 
07005, Tel: 201-334-2676, TWX: 710-987-11367; Pres: N. 
Eric Johanson; Sis. Mgr: E. Fagerlund .......... Vol 30 486 
Local Sales Offices & Reps. 
Ariz Mesa, J.B. Microelectronics, Inc. 602-834-0504 
Cal Menlo Pk., Straube Assocs. 415-323-2476 
Cal Sherman Oaks, J.B. Microelctrns. Inc. 

213-789-0418 
Conn Meriden, J. Murphy Assocs. 203-269-1812 
Fla Clearwater, Perrott Assocs. 813-531-5513 
Fla Orlando, Perrott Assocs., Inc. 305-275-1132 
III Rolling Meadows, Sumer, Inc. 312-394-4900 
Ind South Bend, Valentine & Schillinger 

219-291-6258 
Md Sliver Springs, Rep-Tron, Inc. 501-593-4844 
Mass Seekonk, J. Murphy Assocs. 617-761-7153 
Minn Minneapolis, Stoss Assocs. 612-925-2757 
NY 'Fayetteville, Graydon-Sherman 315-637-9661 
NY MI. Vernon, Friedman-Smith Elctrn. Sis. 

914-664-4866 
Ohio Cleveland, Electro-Com 216-886-2404 
Pa Philadelphia, Professional Svc. Assocs. 

lI5-722-8222' 
Pa Pittsburgh, Covert & Newman Co. 412-563-0303 
Tex FI. Worth, W. Pat Fralia Co. 214-264-3491 
Wash Seattle, R. Johnston Co. 206-524-5170 
Exp: N.Y., New York, Multiparts Corp. 212-944-4370 
For: Can., Mont., Que., Braydon Electro 514-341-3330 

JOHANSON Local Distributors 
Md Baltimore, Radio Elec. Service Co., 1026 

Cromwell Bridge Rd. 301-823-0070 

JOHANSON/MONOLITHIC DIELECTRICS DIV., Box 
6456, Burbank, Cal., 91503, Tel: 213-1!,48-4465; Sis. Mgr: 
M.·Day ............. _ ........... _ ....... _ ............ _ ................... Vol30487 
Local Sales Offices & Reps. 
Ariz Mesa, J.B. Microelctrns. 602-834-0504 
Ariz Mesa, J.B. Microelctrns., Inc. 602-834-0504 
Cal Menlo Park, Straube Assocs. 415-323-2476 
Cal Sherman Oaks, J.B. Microelctrns. 213-789-0418 
Colo Boulder, Straube/Mountain States, Inc. 

303-443-8600 
Conn Durham, J. W. Murphy Assocs. 203-269-1812 
Fla Orlando, Pelcor 305-275-1132 
III Palatine, Wood Sis. 312-359-4550 
Ind South Bend, Valentine & Schillinger 

219-291-6258 
Iowa Cedar Rapids, H. Brown 319-366-0635 
Md Silver Springs, Rep-Tron, Inc. 301-593-4844 
Mass Seekonk, J. W. Murphy Assoc. 617-761-7153 
Minn Minneapolis, Stoss Assocs. 612-925-2757 
NJ MI. Vernon, Friedman-Smith Elecl. Sis. 

914-664-4866 
NY Fayetteville, Graydon-Sherman, Inc. 

315-637-9861 
Ohio Cleveland, Electro-Com 216-886-2404 
Okla Tulsa, W. P. Fralia Co .. Inc. 918-663-8707 
Pa Philadelphia, Professional Service Assoc. 

215-722-8222 
Pa Pittsburgh, Covert & Newman Co. 412-653-0303 
Tex Fort Worth, W. Pat Fralia Co. 214-264-3491 
Wash Seattle, R. Johnson Co. 206-524-5170 
For: Can., Cooksville, Onl., Anbak Sis., Can., Ltd. 

416-625-1061 

JOHANSON/MONOLITHIC Local Distributors 
Tex Houston, Lenert Co., Box 2t84 713-225-1465 

JOHNSON CORP., 805 Wood SI., Three Rivers, Mich., 
49093, Tel: 616-278-1715, TWX: 224457 - CABLE: 
JOCO; Sis. Mgr: R.w. Gotschall 

JOHNSON E. F. CO., 299 Tenth Ave" S.W., Waseca, 
Minn., 56093, Tel: 507-1135-2050, TWX: 290-470; Sis. Mgr: 
G. Mills .................................. _ ....... Vol 30 488-490,695-699 
Local Sales Offices & Reps. 
Ariz Phoenix, Clemick-Neenan & Assocs. 

602-254-2327 
Cal Los Angeles, Clemick-Neenan & Assoc. 

213-476-1272 
Cal Redwood City, Logan Sis. 415-369-6726 
Cal San Mateo, M Stobin Co. 415-341-7431 
Colo Denver, McLoud & Raymond 303-756-1589 
Colo No. Hollywood, M. Stobin 213-983-1555 
Conn Meriden, P.R. Sturgeon 203-237-1112 
Fla Maitland, Hutto, Hawkins, Peregoy 305-831-2474 
Fla Pompano Beach, Hutto, Hawkins, Peregoy 

305-943-9593 
Ga Atlanta, Millar Elctrns. 404-261-6160 
III Chicago, Ellinger Sis. 312-763-1570 
Iowa Cedar Rapids, J. Vrbik 319-377-6244 
Kans Overland Park, T. L. Dowell Co. 913-649-6069 
La Chalmette, Cartwirght & Bean 504-279-4598 
Md Elkridge, J.' Bresson Assocs. 215-839-6770 
Mass Babson Park, P. R. Sturgeon Co. 617-237-3506 
Minn Minneapolis, S. Clothier Co. 612-869-3231 
Minn Waseca, EF.Johnson 507-835-2050 
Miss Jackson, Cartwright & Bean, Inc. 504-354-1368 
Mo Shrewsbury, T. L. Dowell Co. 314-647-7067 
NJ Palisades Pk., EF. Johnson Co. 201-461-6463 
NY Buffalo, R. Mitscher 716-854-2517 
NY Elmont, F. Schmitt 516-437-8150 
NY Manlius, R. W. Mitscher Co. 315-637-3777 
NY New York, Roburn AgenCies, Inc. 212-489-5939 
NY Pittsford, R. Mitscher 716-381-9115 
NY Syracuse, R. Mitscher 315-458-1321 
NC Raleigh, Millar Elctrns. 919-767-9564 
Ohio Columbus, McFadden Sis. 614-221-3363 
Ore Portland, J. J. Backer Co. 503-297 -3776 
Pa Narberth, J. Bresson Assocs. 215-839-6770 
Pa Pittsburgh, Covert & Newman Co. 412-563-0303 
Tenn Memphis, Cartwright & Bean 901-276-4442 
Tenn Memphis, EF.Johnson 901-396-4231 
Tex Dallas, R.E Nesbitt Co. 214-357-4601 
Tex Houston, R.E. Nesbitt Co. 713-224-3633 
Va Lynchberg, J. Bresson Assocs. 215-839-6770 
Wash Mercer Island, E.F.Johnson Co. 206-232-6242 
Wash Seattle, J. J. Backer Co. 206-285-1300 
Exp: Minn., Waesca, EF.Johnson 507 -835-2050 
Exp: N.Y., NY, Roburn Agencies 212-989-5939 
For: Can., Willowdale, Onl., A.C. Simmonds 

416-491-1010 
JOHNSON Local Distributors 
Ala Birmingham, J.w. Clary Co., 1713 Second Ave. 

S. 205-322-2488 
Ariz Tucson, Inland Elctrn Supply Co., Inc, Box 4010, 

715 E Broadway 
Cal Goleta, Radio Prods. SiS., 350 S. Kellogg Ave 

805-964-6823 
Cal Los Angeles, Radio Prods. SiS., 1501 S. Hill SI. 

213-748-1271 
Cal Mt. View, Elmar Elctrn., 2288 Charleston Rd. 

415-961-3611 
Cal San Diego, Radio Prods. SiS., 7889 Clairemont 

Mesa Blvd. 714-292-5611 
Cal San Jose, Quement Ind'l. Elctrns., 1000 S. 

Bascom Ave. 
Colo Denver, Burstein-Applebee 303-244-3336 
III Chicago, Burstein-Applebee 312-763-4848 
III Palatine, Ohm/Elctrns, 645 Vermont Ave 

312-359-5500 
Ind FI. Wayne, FI. Wayne Elctrns. Supply, 3606 

Maumee Ave. 219-742-4346 
Ind South Bend, Radio Distr Co Inc, 1212 High St 

219-287-2911 
Kans Kansas City, Burstein-Applebee 816-561-5460 
Ky Louisville, Burks, P.I., 842 S. 7th 502-589-3960 
La Shreveport, Interstate Elec. Co., 1419 Culpepper, 

Box 1094 318-423-6131 
Mass Cambridge, Wilshire Elctrns.lNew England, 205 

Alewife Brook Pkwy. 617-491-3300 
Mich Romulus, Pioneer/Michigan, 63,37 N. Beverly 

Plaza 313-729-8500 
Minn Duluth, Northwest RadiO, 123 E. First SI. 

218-727-1565 
Mo Kansas City, Burstein Applebee 816-561-5460 
Mo SI. Louis, Van Sickle Radio Elctrns, Inc, 1915 

Washington Ave 314-MA-I-5000 
Neb Lincoln, Burstein Applebee 402-434-0678 
Neb Omaha, Radio Equipment Co., Box 3843, 625 N. 

18th SI. 402-341-7700 
NJ Pennsauken, Recso Eltrns.-Div. of Astex, Airport 

& Central Hwys. 609-662-4000 
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NY Lynbrook, Peerless Radio, 19 Wilbur St. 
516-593-2121 

NY New York, Midway Indl Elec., 38 E. 29th SI. 
212-889-0370 

Ohio Akron, Sun Radio Co., 110 E. Market SI. 
216-HE-4-2171 

Ohio Cleveland, Farr Elctrns, 5403 Prospect Ave. 
216-881-7403 

Ohio Cleveland, Pioneer Standard Elctrns., Inc., 4800 
E 131st SI. 216587-3600 

Ohio Dayton, Pioneer/Dayton, 1900 Troy St. 
513-236-9900 

Ore Portland, Almac/Stroum Elctrns, 8888 SW 
Canyon Rd 503-292-3534 

Pa Altoona, Allegheny Elctrns, Inc, 800 Chestnut Ave 
Tex FI. Worth, Swieco, Inc., Box 670,1518 E 

Lancaster St 817-335-6521 
Tex Houston, Harrison Equip. Co. Inc., 1616 

McGowen SI. 713-224-9131 
Tex Lubbock, R & R Elctrn Supply Co, 1607 Ave. G, 

Box 1860 806-765-7727 
Utah Salt Lake City, Standard Supply Co., 225 E. 6th 

So. 801-355-2971 
Va Norfolk, Priest Elctrn., 6431 Tidewater Dr. 

703-855-2021 
Wash Seattle, Almac/Stroum Elctrns, 5811 Sixth Ave 

S. 206-763-2300 
Wisc Madison, Satterfield Elctrn., 1900 S.Park SI. 

608-257-4801 
JOHNSON RESEARCH CORP., 2099 New Hwy., 

Farmingdale, N.Y., 11735, Tel: 516-694-5330; V.P.: 
SF Johnson 

JONARD INDS. CORP., 3047 Tibbett Ave., Bronx, N.Y., 
10463, Tel: 212-549-7600; Mgr: B. Osten; SIs. Mgr: A. 
Shapiro ................................................................ Vol 4°559" 
JONARD Local Distributors 
Ariz Tucson, Inland Elctrn Supply Co., Inc, Box 4010, 

715 E Broadway 
Ky Louisville. Burks, P.I., 842 S. 7th 502-589-3960 
Minn Duluth, Northwest RadiO, 123 E First SI. 

218-727-1565 
NY New York, Midway Ind'l. Elec., 38 E. 29th SI. 

212-889-0370 

HIRAM JONES ELCTRNS., 11607 Vanowen St., No. 
Hollywood, Cal., 91605, Tel: 213-875-0213; Sis. Mgr: 
E.W. Reed .......................................... _ ......... Vol 30684,685 
Local Sales Offices & Reps. 
Mass Burlington, G & K Elctrns. 617-272-3521 
NY Bayside, W. Jay Assocs. 212-762-4238 
NY NYC, C. Tennant 212-679-1300 
Ohio CinCinnati, SChlemmer 513-522-8340 
Tex Dallas, Packard Assocs. 214-357 -5713 
Tex Houston, Lenert Co. 713-225-1465 

JONES MOTROLA CORP., 432 Fairfield Ave .. Stamford, 
Conn., 06904, Tel: 203-327-6440; Sis. Engr: J. Walsh 

JONESVILLE PAPER TUBE CORP., 474 Beck Rd., 
Jonesville, Mich., 49250, Tel: 517-849-9963; Sis. Mgr: 
W.w. Schray 

JORDAN CONTROLS, 5607 W. Douglas Ave., Milwaukee, 
Wisc., 53218, Tel: 414-461-9200; Sis. Mgr: C.E Jordan 

Local Sales Offices & Reps. 
Cal Fullerton, Analog 8. Digital Controls Co. 

714-879-8023 
Cal Millbrae, Call Assocs. 415-692-1555 
Conn New Haven, Masten-Wright Corp. 203-288-1638 
Fla Margate, R. E. Schwerke 305-974-6445 
III Chicago, Clarkson Engrg. Co. 312-286-2314 
Ind Indianapolis, Garstang Engrg. Co. 317-632-9903 
Kans Shawnee MiSSion, W. Hickman Co. 913-362-8066 
Md KenSington, Aer.on Assocs. 301-946-0070 
Mass Lynn, Canner Assocs. 617-599-4740 
Mich DetrOit, Michigan Sis. Office 313-535-5343 
Minn SI. Paul, Kenco Co. 612-546-6568 
Mo St. Louis, F. Gilliam Assocs. 314-961-1901 
NJ Newark, N. Bragar Co. 201-344-1100 
NY Buffalo, J. W. Simpson Co. 716-634-3995 
NC Charlotte, Beck Sis. & Engrg. Co. 704-366-5366 
Ohio Chagrin Falls, J. Kilroy Corp. 
Pa Bala Cynwyd, Jackson Automation Inc. 

215-664-9611 
Pa Erie, Foster-McClinton Inc. 814-453-5786 
Pa Pittsburgh, Foster-McClinton Inc. 412-561-4803 
Tex Dallas, PESO-Production Engrg. 214-369-3181 
WVa Huntington, Foster-McClinton Inc. 304-736-5161 
Wisc Cedarburg, Automation Engrg. Co., Inc. 

414-377-7500 
For: Can., N. Vancouver, B. C., Southwell Controls 

Ltd. 604-980-3688 
For: Can., Toronto 385 Ontario, Lisle Instrument Sys. 

Ltd. 416-249-9151 
JOSLYN ELCTRN. SYS., Div. Joslyn Mfg. & Supply Co., 

6868 Cortona Dr., Box 817, Goleta, Cal., 93017, Tel: 
805-968-3551; Mgr. Cusl. Svcs: J.J. Gilmour; Mgr. 
Mktg. Svcs: R.L. Schrodetzki 
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JUDSON 

JUDSON RESCH. & MFG. CO., Conshohocken, Pa., 
19428. Tel: 215-828-3011; Sis. Mgr: R. Gibson 

JUDD WIRE DIV., Electronized Chems. Corp .• S Bedford 
St, Burlington. MaSS .• 01803. Tel: 413-863-4357. TWX: 
510-290-2147; SIS. Mgr: J.W. Meachen 

JULIE RESEARCH LAB_, Instruments DIY., 211 W_ 61st 
St., New York, N.Y., 10023, Tel: 212,(:1-5-2727; Asst. Sis. 
Mgr: C.P. Efllandt; Customer Svc. Mgr: J. Kowalsky 

Vol 110465-469 
Local Sales Offices & Reps. 
Ala Huntsville. Inl'l. SCi. Instrs. 205-837-1601 
Cal N. Hollywood. Feeger Lucas & Wolfe 

213-877-5518 
Cal Palo Alto. Coherent Mktg. 415-327-2217 
Cal Pasadena. Luscombe Engrg. 213-684-2000 
Cal San Mateo. Luscombe Engrg. 415-681-1398 
Conn Hamden. Instr. Conslls. 203-248-4174 
Fla Orlando.DATAREP 305-855-8945 
III Des Plaines. S. Sterling Co. 312-298-8454 
Kans Lenexa. S. Sterling Co. 913-888-2995 
Mass Waban. Instr. ConsUs .. Inc. 617-969-9881 
Mich DetrOit. S. Sterling Co. 313-255-1970 
Mo SI. Louis. S. Sterling Co. 314-532-3636 
NY E.Syracuse. Ossmann Instrs. 315·437-6666 
NY Mount Vemon. Q.E.D. Elctrns. 914-664-0080 
NC Raleigh. Inl'l. SCi. Instrs. 919-787-7244 
NC Winston-Salem. Inn SCien. Instrs. 919-722~1783 
Ohio Cleveland. S. Sterling Co. 216-442-8080 
Ohio Dayton. S. Sterling Co. 513-298-7573 
Pa Pittsburgh. S. Sterling Co. 412-922-5720 

JULIE RESEARCH LAB., Resistors Diy., 211 W. 61st St., 
New York, N.Y., 10023, Tel: .212-C1-5-2727; SIs: C. 
Eftlandt ._ ........ _._ .... .-........... _._ .................... .-....... VoI 3e1144 

Local Sales Offices & Reps. 
Ala Huntsville.ln!'1. SCI. Instrs. 205-837-1601 
Cal N. Hollywood. Feeger. Lucas & Wolfe 

213-877-5518 
Cal Palo Alto. Coherent Mktg .• Inc. 415-327-3217 
Cal Pasadena. Luscombe Engrg. 213-684-2000 
Cal San Mateo. Luscombe Engrg. 415-681-1398 
Conn Hamdan. Instr. Conslts. 203-288-5246 
Fla Orlando. Datarep. Inc. 305-855-8944 
Kans Lenexa. S. Sterling Co. 913-888-2995 
Mass Waban. Instr. Cons/Is .. Inc. 617-969-9881 
Mich DetrOit. S. Sterling Co. 313-255-1970 
Mo SI. Louis. S. Sterling Co. 314-567-3636 
NY E. Syracuse. Ossmann Instruments. Inc. 

315-437-6666 
NY Mt. Vernon. Q.E.D. Elctrns. 914-664-0080 
NC Winston-Salem. Inl'l. Scien. Instrs. 919-722-1783 
Ohio Cleveland. S. Sterling Co. 216-442-8080 
Pa Pittsburgh. S. Sterling Co. 412-922-5720 

K & S ENGRG. CO .• 6917 W. 59th St.. Chicago. III .• 60638. 
Tel: 312-686-8503; Sis. Mgr: A. Ekman 

K-TECH .• INC .. 885 Waverly SI.. Framingham. Mass .. 
01701. Tel: 617-873-9705, TWX: 710-380-0509; Sis: 
Mgr: L. Walker; Pres: M.R. Levy 

K-W ENGRG. WORKS. N50 W16328 Pin Oak Ct.. 
Menomonee Falls. Wisc .• 53051. Tel: 414-781-8616; 
Sis. Mgr: H.C. Kaelel 

KAHL SCIENTIFIC INSTR CORP .• P.O. Box 1166. EI 
Cajon. Calif .• 92022. Tel: 714-444-2158; Mgr: E. 
Jeryewski; V. Pres: G. Kahl; Pres: J. Kahl 

KAHLE ENGRG. CO .. 3344 Hudson Ave .• Union City. N.J .• 
07087. Tel: 201-867-6500; Dir. Sis: C.A. Napor 

--- Advertisement --.. --

KAHLE Automatic Production Ma
chines and Machine Systems are cus
tom engineered for precision, high 
speed processing or assembling of 
lamps, tubes, semi-conductors, diodes, 
transistors, electrical sub-assemblies, 
switches, vacuum bottles, etc. Her
metic seal and exhaust machines in
clude those for most vacuum and 
gasfllied devices; two or three piece 
lead-and-cap, lead-slug butt welding 
by resistance or capacitor discharge 
welding machines with 100-200 per 
minute capacity; cat-whisker or cur
rent carrying element welding. Glass 
machinery of all types. 

KALART VICTOR CORP .• Hultenius St.. Plainville. Conn .• 
06062. Tel: 203-747-1663; V.P. Sis: M. Goldberg 

KAMAN SCIENCES CORP .• biv. Kaman Corp .• 1500 
Garden Gods Rd .• Colorado Springs. Colo .• 80907. Tel: 
303-598-5880. TWX: 510-431-4929; Mktg. Spec: G. 
Coopar; Mklg. Mgr: A.M. Colton 

Local Sales Offices & Reps. 
Cal Temple City. Kaman SCiences Sis. Office 

213-579-4867 
Conn Simsbury. Kaman SCiences Sis. Office 

203-658-1126 
Mich . Detroit. Electro Sis. Assocs. 313-526-8800 
Ohio Cl&veland. Electro Sis. Assocs. 216-261-5440 
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Pa Bethayres. Control Instrument Sis. Co. 
215-676-1808 

KAPPA NETWORKS, INC., 166 Roosevelt Ave., 
Carteret, N.J., 07008, Tet: 201-541-4226, TWX: 
710-998-0489; Sis. Mgr: L. Whitford; Ch. Eng: S. Pearl 

Vol N72,573; Vol 3el000.1001 
Local Sales OffIC8S & Reps. 
Ariz· Scottsdale. R. Thomas Co. 602-994-0401 
Cai Mt. View. Weseloh & Assoc. 415-96H)565 
Fla JUpiter. Cherry Assocs. 305-746-4591 
1/1 Franklin Pk .• Dekotech Sis. 312-455-5100 
Mass Burlington. Burlington Sis. 617-272-7655 
NJ Cherry Hill. Banco Sis. 609-429-5515 
Ohio CinCinnati. Tri Stste Mktg. 513-761-7993 
Tex Dallas. R. Thomas 214-363-8591 

l<APPA SCIENTIFIC CORP., Box 30685. Santa Barbara. 
Cal.. 93105. Tel: 805-967-2396; Pres: F.R Marshall 

KATES SCIENTIFIC INSTRS .• INC .• 60 Pleasant St.. 
Watertown. Mass .• 02172. Tel: 617-923-2025; Pres: M. 
Kates 

KATOENGRG. CO .• 14151stAve .• Mankato.Minn .. 56001. 
Tel: 507-387-4011; Sis. Mgr: M.C. Madsen; Sis. Engr: 

. F. Bateman; Sis. Engr: B. Larson 
Local Sales Offices & Reps. 
Cal San Rafael. H. Wells. Assocs. 415-454-5730 
Cal Whittier. J. Daniels Assocs. 213-968-6272 
Conn Trumble. K. Roswell 203-288-4382 
Ga AUanta. Industrial Apparatus Co. 404-875-8086 
III Wood Dale. Electrocon Inc. 312-595-0050 
Minn SI. Paul. De Beck Assocs. 612-690-1557 
Mo Webster Groves, C. E. Frink Co. 314-961-1222 
NH Ashland. Roswell Engrg. 603-968-7022 
NY Seaford. Greer Tech. Sis. Inc. 516-785-6919 
Okla Tulsa. R. E. Acklia Co. 918-622-3159 
Ore Portland. W. S. Haynes Assoc. 503-236-2744 
Tex Dallas. General Power Equip. Co. 214-388-4655 
Tex Houston. General Power Equip. Co. 

713-524-1895 
Va Virginia Beach. RH. Graham 703-425-1388 

KAWECKI BERYLCO INDS .• INC., 220 E. 42nd St.. New 
York. N.Y.. 10017, Tel: 212-882-7143. TWX: 
710-581-5199; V.P.-Sls: O. Richards 

KAY ElEMETRICS, 12 Maple Ave., Pine Brook, N.J., 
07058, Tel: 201-227-2000, TWX: 710-134-4347; Sis. Engr: 
R. Pechfelder; Sis. Engr: K. Sturz; SIs. Engr: R. Mahon 

Vol 1 ... 70-473 
Local Sales Offices & Reps. 
Ariz Scottsdale. Barnhill Three. Inc. 602-947-7841 
Cal Canoga Park. Kay Sis. & Svc. 213-883-4610 
Cal Mountain View, IFM 415-961-2828 
Colo Denver. Barnhill Three Inc. 303-934-5505 
Mass Burlington. Tekdata 617-273-0198 
NM Albuquerque. Barnhill Three. Inc. 505-299-7658 
Tex Houston. Barnhill Two. Inc. 713-621-0040 
Tex Richardson. Barnhill Two. Inc. 214-231-2573 

For Local Source Oats Call. Toll-Free 800-845-9200 
(In N.Y. State Call 516-294-0990 Collect) 

K. C; C. SHOKAI LTD., No. 31, Ouchl-dorl 4-chome, 
Nada-ku, Kobe 657, Japan, Tet: 078-811-027114, TWX: 
05622-835 WMKCC J; SIs. Mgr: T. Hlmeno 

Vol ze512 
KEDMAN CO .• Box 267. 762 S. Redwood Rd .• Salt Lake 

City. Utah. 84110. Tet: 801-363-4413; V. P: D.O. Moore 
KED MAN Local Distributors 
Ariz Tucson. Inland Elctrn Supply Co .• Inc. Box 4010. 

715 E. Broadway 
Ky Louisville. Burks. P.I .• 842 S. 7th 502-589-3960 
Minn Duluth. Northwest Radio. 123 E. First SI. 

218-727-1565 
KEITHLEY INSTRS .• INC .• 28175 Aurora Rd .• Cleveland. 

Ohio. 44139. Tel: 216-248-0400; Sis. Mgr: A. Kaplan 
Local Sales OffIC8S & Reps. 
Ala Talladage. t A Instruts. 
Ariz PhOanix. Aztec Entprs. 
Cal Del Mar. T. SnUzer 
Cal Los Angeles. T. SnUzer 
Cal San FranCisco. T. Snitzer 
Colo Littleton. Aztec Entprs. 
DC Washington. Dyna Rep Co. 
Fla Orlando, TA Instrus. 
III Chicago. Carter Elctrns. 
Ind Indianapolis. Carter Elctms. 
Kans Merriam. TechniCal Reps. 
Mass Boston. Keithley Inslrs. 
Minn Minneapolis. Carter Elctn'l. 
Mo Hazelwood. Technical Reps. 
NM Albuquerque. Azlec Entprs. 
NY New York. Keithley Instrus. 
Ohio Cleveland. Keithley Instrs. 
sq Spartanburg. TA Instrus. 
Tex Houston, SCientific Sis. 
Tex Richardson. Sci. Sis. 
Utah Salt Lake City. Aztec Enterprises 
Wash Seattle. Showalter.Judd 
Wise Milwaukee. Carter Elctms. 

·VoI.4-1973 

Enterprise 607 
714-454-2191 
213-836-6170 
408-257-8333 
303-795-Q250 
703-321-8630 
305-894-7531 
312-585-5485 
317-293-0696 
913-432-4110 
800-321-1.396 
612-544-9393 
314-524-8900 
505-255-2440 
800-321-2396 
216-248-0400 
803-579-2904 
713-781-2711 
214-231-6541 

lE957 
206-762-2310 
414-464-5555 

For: Can .. Montreal. Qua., Instronlcs Tech-No Prods. 
613-836-4411 

For: Can .• Stittsville. Onl.. Instronles Tech-No Prods. 
613-836-4411 

For: Can .• Toronto. Ont.. Instronles Tech-No Prods. 
416-444-9111 

For: Can., Vancouver. B.C .• Inslronics Tech-No Prods. 
604-686-2819 

KELK. GEORGE LTD.. 48 Lesmill Ad.. Don Ml/Is. 
Ont., Canada. Tet: 416-445-5850; V.P. Mklg: C.H. 
Draper; Sis. Rep: P.R. Wharton 

KELLER. HUGO P .• INC., 50 E, 42nd St.. New York. N.Y .• 
10017. Tet: 212-682-8450; Exec. V.-P: E.W. Milts; SIs. 
Adm: S.P. Blauer 

KELTRON CORP .• 225 CreSClSOt SI.. Waltham, Mass., 
02154. Tel: 617-894-0525; Sis. Mgr: T. Chadurjlan 

Local Sales Offices & Reps. . 
Cal Mountaln View. Tri-Rep 415-965-1822 
Cal Santa Fe Springs. Sales Engrs. Lid. 

213-921-4337 
Colo Denver, VinsOn ASSOC$. 303-757-5152 
Conn E. Hartford. MeallUrement Equip. Co. 

203-528-8192 
III Chicago. SCientific Sis. 312-775-7594 
Ind Indianapolis. Scientific Sis. 317-253-4608 
Mass Wakefield. Measurement Equip. Co. 

817-245-4870 
Mich Detro~. Ridgway-East 313-538-3940 
Minn Bloomington. SCientific Sis. 612-881·3300 
NJ Harrington Park. Metro Technical Sis. 

201-788-8495 
NM Albuquerque, Vinson Assocs. 
NY Jericho. Metro Technical Sis. 516-935-3330 
NC Winston-Salam. L.G. WhHe Southarn Co. 

919-725-3612 
Ohio Chagrin Falls. Ridgway-East 216-247-4845 
Ohio Loveland. Ridgway-East 513-683-4350 
Okla Oklahoma Clty.IBL Engrg. & Sales 

214-843-9434 
Pa Abington. Bach-Stewart Assocs. 215-886-1110 
Tex Dallas. IBl Engrg. & Sis. 214-363-2921 
Wash aellevue. A. Smith Co. 206-7<1$-6670 

KELVIN. 5919 Noble Ave .• Van Nuys. Cal .. 91401. Tel: 
213-782-6662 Sis. Dept. 

Local Sales Offices & Reps. 
Ariz Scottsdale. Piper Sis. Co. 602-846-4437 
Cal Mountain View. G. C. Woernpner Co. 

415-964-5454 
Cal San Diego. KCE 714-276-7640 
Colo Denver. R-G Entprs. 303-744·2484 
Conn Milford. Todino Engrg. Sis. 203-874-8843 
Fla Terra Ceia. Components Sis. 813-360-7460 
Ga Smyrna. F Fausett & Co. 404-436-5169 
III Des Plaines. Coombs Assoc. 312-298-4830 
iowa Des Moines. Beams 515-282-0292 
Md Baltimore. Callas Elctms. 301-744-7711 
Mass Needham Hgts .• Todino Engrg. 617-444-7925 
Mich Grosse POinte Park. S. Greiner 313-499-0188 
Minn SI. Paul. Cahill Assocs. 612-739-8445 
NJ Haddonfield. Gray ASSOc. 609-429-5300 
NY Great Neck, Trionic 516-466-2300 
NY Pompay. S.F. Foster 315-677-3333 
NY Webster. S.F. Foster 716-872-5220 
Ohio Akron. Augnat Assoc. 216-725-6087 
Ohio Dayton, Augnat Assoc. 513-223-5002 
Pa Pittsburgh. Augnat Assocs. 412-281-8283 
Tex Dallas. Texpor1 Co. 214-358·3521 
Wash Seattle. H. Levinson 208-323-5100 

KEMLITE LABS .• INC .• 1819 W. Grand Ave .• Chicago. HI .• 
60622. Tel: 312-TA-9-6050; Sis. Mgr: J.V. Daniels 

Local Sales Offices & Reps. 
Cal Los Angeles. O. La Grange Inc. 213-462.Q831 

KEMTRON ELECTRON PRODS .• INC .• 14 Prince PI .• 
Newburyport. Mass .• 01950. Tel: 617-462-4484; Sis. 
Mgr: K.A. CailahaA 

KEMTRON Local Distributors 
NJ Paterson. UnIted-Page. Inc. 481 Get!y Ave 

201·279-7500 
NY New York. Midway Ind'!. EIec .• 38 E. 29th SI. 

212-889-0370 
Pa Philadelphia, Simco Inc .• 3907-11 N. aroad SI. 

215-BA-9·1880 
Va Norfolk. Priest Elctrn .• 6431 Tldawater Or. 

703·855-2021 
KENTON ENGRG. CORP .. 8232 Christiana Ave .• Skokie. 

111 •• 60076. Tel: 312-877-8260; SIs. Mgr: A. Zemanski 

KEPCO, INC., 131-38 Sanford Ave., Flushing, N.Y .. 
11352, Tet: 212-461-7000, TWX: 710-582-2831; Sit. Mgr: 
M. Kupferberg; Actvtg. Mgr: P. BIrman 

Vol 1*706-754,Bac:k COver Vol 1 
Local Sales Offices & Reps. 
Ala Huntsville. J. Highsmith 
Cal Sherman Oaks. Windsor Dynam. 
Cal WoodSide, Windsor Dynam. 
COlO Gotden.J.F. Hurlbut 
Conn Farmington. R. Perron 
Conn trumbull. R, Perron & Co. 

205-881·3294 
213-963-3631 
415-854-4670 
303-279-"38 
203-873-48115 
203-288-9631 
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DC Wash., Eastern Instr. 301-839-3800 
Fla Orlando, J. Highsmith 305-293-5202 
III Chicago, Midwest Elct. 312-626-0030 
Ind Indianapolis, Midwest Elct. 317-926-3736 
Iowa Cedar Rapids, Midwest Eicl. 319-362-4410 
Kans Shawnee Mission, Kathrinus·Kelly 913-722-0000 
Mass Norwood, R. Perron 617-762-8114 
Mich Farmington, Carter, McCormic & Perice, Inc. 

313-477-7700 
Minn Mpls., E.C. Elctrn. 612-831-0229 
Mo SI. Louis, Kathrinus·Kelly & Co. 314-968-3800 
NH Dover, R Perron 603-742-2321 
NJ Red Bank, Eastern Instr., Inc. 201-842-4242 
NM Albuquerque, Tech. Mktg. Assocs. 505-298-4321 
NY Fairport, NACO Elctrns. 716-223-4490 
NY Great Neck, Eastern Instr. 516-466-9505 
NY No. Syracuse, NACO Elctrns. 315-699-2651 
NY Utica, NACO Elctrns. 315-732-1801 
NC Charlotte, J.L. Highsmith 704-333-7743 
Ohio Cleveland, Carter, McCormic & Peirce, Inc. 

216-333-5650 
Ohio Dayton, Carter, McCormic & Perice, Inc. 

513-278-5873 
Okla Oklahoma City, Airep Elctrns. 214-363-5291 
Okla Tulsa, Airep Elctrns. 214-363-5291 
Pa Philadelphia, Eastern Instr. 215-927-7777 
Pa Pittsburgh, Carter, McCormic & Peirce, Inc. 

412-824-3760 
Tex Dallas, Airep Elctrns., Inc. 214-363-5291 

. Va Richmond, J. Highsmith 703-272-5888 
Wash Seattle, H. Levinson 206-323-5100 
Wise Waukesha, Midwest Elect. 414-542-5129 
For: Can., Downsview, Ont., Radionics Ltd. 

416-638-0218 
For: Can., Montreal, Que., Radionics 514-735-4565 
For: Can., Ottawa, Ont., Radionics Ltd. 613-738-4624 
For: Can., Vancouver, B.C., Radionics Ltd. 

604-732-7317 
For Local Source Data Call Toll-Free 800-645-9200 
(In N,Y. State Call 516-294-0990 Collect) 
KEPRO CIR. SYS., INC., 3630 Scarlet Oak Blvd., St. Louis, 

Mo., 63122, Tel: 314-AC-5-5166; Mktg. Mgr: F.F. 
Rowden 

KEPRO Local Distributors 
Cal Garden Grove, Allied Elctrns., 12311 Industry St. 

213-598-6605 
Cal San Jose, Quement Ind'l. Elctrns., 1000 S. 

Bascom Ave. 
III Chicago, Allied Elctrns., 2400 W. Washington 

Blvd. 312-421-2400 
III Chicago, Elctrn. Distr. Co., Inc., 4900 N. Elston 

Ave. 
Ky Louisville, Burks, P.I., 842 S. 7th 502-589-3960 
Mo St. Louis, Van Sickle Radio Elctrns, Inc, 1915 

Washington Ave 314-MA-1-5000 
Tex Ft. Worth, Allied Elctrns., 401 E. 8th St. 

817-336-5401 
Wisc Madison, Satterfield Elctrn., 1900 S.Park St. 

608-257 -4801 
KERTRON,INC., 7516 Centrallnd'i Dr., Riviera Beach, Fla, 

33404, Tel; 305-848-9606, TWX: 510-952-7611; Pres: 
G.w. Reiland; Gen. Mgr: W.P. Kearns; Sis. Mgr: D.A. 
Raggett 

---- Advertisement ----

KERTRON INCORPORATED 
manufactures a complete line of Sili
con Power Transistors, RF Power, Hi
Rei Planar Power, Single Diffused 
Power, Transistor Switches, Four
Layer Diodes, Power Hybrids. We can 
meet power requirements for I - ISO 
Amps, 40 - 240 Volts, I GHz, 1-400 
Watts, 30 n.sec. Switching. Write for 
Kertron's new 40 page catalog. 

KESSLER-ELLIS PRODS" 120 1st Ave., Atlantic 
Highlands, N.J., 07716, Tel: 201-291-0500; Pres: G.C. 
Ellis; Sis. Asst: L Gleason; V-P: L. Barrett 

Local Sales Offices & Reps. 
Ala Atlanta, Electro Mech. Inc. 
Ariz Phoenix, Palmer Assocs. 
Cal Sunland, Anderson Power Prods. 
Colo Denver, Palmer Assocs. 
Fla Clearwater, WMM Assoc. 
III Des Plaines, Lincoln Hodges 
Ind Indianapolis, F. Sedlack 
Iowa Des Moines. BEAMS 
Md Silver Spring, Globe Assocs. 
Mass Byfield, Gilway Sis. Co. 
Mich Dearborn, Pitcher-Paulin 
Minn Minneapolis, R.J. Sis. 
NJ Atlantic Highlands, R. L. Dalton 
NY ROChester, L. Marchese 
Ohio Cleveland, Electro Com. 
Pa Media, W. Reeves 
Tex Houston, R. Martin Assocs. 

Vol2e348-350 

404-256-4414 
602-996-9077 
213-352-3114 
303-255-9961 
813-726-8871 
312-297-3810 
317-545-1141 
515-282-0292 
301-587-0060 
617-465-7568 
313-582-5450 
612-922-1425 
201-291-0500 
716-342-7664 
216-886-2404 
215-566-6709 
713-468-3877 

Wash Seattle, C. Parsons 206-762-7373 
Wisc Waukesha, Rockwell, Brown, Lincoln, Hodges 

414-542-3087 
KESTER SOLDER CO, Div. Litton Ind. Inc., 4201 

Wrightwood Ave., Chicago, III., 60639, Tel: 
312-235-1601; Mgr. Sis. Adm: G. Vanicek 

Local Sales Offices & Reps. 
Cal Anaheim, Kester Solder Co. 714-871-0280 
NJ Newark, Kester Solder Co. 201-589-0246 

KESTER Local Distributors 
Cal San Jose, Quement Ind'l. Eictrns., 1000 S. 

Bascom Ave. 
Conn Fairfield, Utronic Inc., 273 Linwood Ave. 

203-255-4521 
Ga Atlanta, Jackson Elctrncs., 1135 Chattahoochee 

Ave. NW 404-355-2223 
III Chicago, Elctrn. Distr. Co., Inc., 4900 N. Elston 

Ave. 
III Palatine, Ohm/Elctrns, 645 Vermont Ave 

312-359-5500 
Ind Ft. Wayne, Ft. Wayne Elctrns. Supply, 3606 

Maumee Ave. 219-742-4346 
Ky LouiSVille, Burks, P.I., 842 S. 7th 502-589-3960 
Mich Muskegon, Western Elctrn Supply, 1781 5th St 

616-722-7628 
Mich Romulus, Pioneer/Michigan, 6337 N. Beverly 

Plaza 313-729-8500 
Minn Duluth, Northwest RadiO, 123 E. First St. 

218-127-1565 
Neb Omaha, Radio Equipment Co., Box 3843, 625 N . 

18th St. 402-341-7700 
NJ Pennsauken, Recso Eltrns.-Div. of Astex, Airport 

& Central Hwys. 609-662-4000 
NJ Springfield, Federated Elctrns. Div. Federated 

Purchaser, Inc., 155 Rte. 22 201-376-8900 
NY Farmingdale, Harrison Elctnc., 20 Smith St. 

516-293-7990 
NY Lynbrook, Peerless Radio, 19 Wilbur St. 

516-593-2121 
NY New York, Midway Ind'l. Elec., 38 E. 29th St. 

212-889-0370 
Ohio Cincinnati, United Radio Co., Summit & Reinhold 

Dr. 800-582-7080 
Ohio Cleveland, Pioneer Standard Elctrns., Inc., 4800 

E. 131st St. 216587-3600 
Ohio Dayton, Pioneerl Dayton , 1900 Troy St. 

513-236-9900 
Ore Portland, Almac/Stroum Elctrns, 8888 SW 

Canyon Rd 503-292-3534 
Pa Philadelphia, Simco Inc., 3907-11 N. Broad St. 

215-BA-9-1880 
Pa Reading, Barbey Elctrn .• 333 N. 4th St. 
Tex Houston, Harrison Equip. Co. Inc., 1616 

McGowen St. 713-224-9131 
Wash Seattle, Almac/Stroum Elctrns, 5811 Sixth Ave 

S. 206-763-2300 
Wisc Madison, Satterfield Elctrn., 1900 S.Park SI. 

608-257-4801 
KEUFFEL & ESSER CO., 20 Whippany Rd., Morristown, 

N.J., 07960, Tel: 201-285-5360; V.P. Sis: J. Burton; Dir. 
of Mktg: R Schenk 

KEWAUNEE SCIEN. EQUIPMENT CORP., 4012 Logan St., 
Adrian, Mich., 49221, Tel: 313-263-5731; Sis. Mgr: R.E. 
Bateman 

KEY TRONIC CORP., Bldg. 14E, Spokane Ind'l. Pk, 
Spokane, Wash., 99216, Tel: 509-924-9151, TWX: 
510-773-1885; V.P: J. Deichman; V.P: F. Zirkle; V.P. 
Sis: A.T. Zirkle 

---- Advertisement ----

Keyboard kits· include switch, key
top, andlor PCB Keyboards - Stand· 
ard or custom; Enclosure & cable 
optional. High quality, timely deliver
ies and Flexible engineering assured 
by in-house PCB design, photo lab, 
PCB shop, molding, and assembly op
erations. Stocked keyboards include 
ASR-33, 35 & 37.12 and 16 key BCD 
coded keyboards. Features: MOS en
coding, programable flexibility. Gra
duated contour key tops. 

KEYSTONE CARBON CO., Thermistor Div., SI. Marys, 
Pa., 15857, Tel: 814-781-1591; Sis. Mgr: J.A. Brock 

Vol 2"1165-1169 
Local Sales Offices & Reps. 
Cal San Carlos, Electro Pacific 
Cal San Francisco, Electro·Pacific 
Cal San Marino, VanGott&Assoc. 
Fla Orlando, Cartwright & Bean 
Fla Plantation, Cartwright & Bean 
Ga Atlanta, Cartwright & Bean 
III Elk Grove Vge, Knoblock 
Ind Ft. Wayne, R Whitesell 
Ind Indianapolis, R Whilesell 
Ind Kokomo, R.O. Whitesell & Assoc. 
Ky Louisville, R.O. Whitesell & Assoc. 
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415-593-1334 
415-776-8582 
213-282-1125 
305-896-2031 
305-791-3989 
404-237-2273 
312-593-5940 
219-432-5591 
317-359-9283 
317-453-6868 
502-893-7303 

KILOVA 

La Chalmette, Cartwright & Bean 504-279-4598 
617-944-2230 Mass Reading, C.E. Godfrey Co. 

Mich Montgomery, J.L. Montgomery, Inc. 

Minn 
Miss 
NY 
NY 
NY 
NC 
NC 
Ohio 
Ohio 

Ohio 
Ohio 

Mpls., R. W. Marshall Co. 
Jackson, Cartwright & Bean 
N.Y., Haber-Ramp 
Pompey, S.F. Foster Co. 
Webster, S.F. Foster Co. 
Charlotte, Cartwright & Bean 
Raleigh, Cartwright & Bean 
Cincinnati, R. Whitesell 
Columbus, RO. Whitesell & Assoc. 

313-358-2616 
612-929-0457 
601-354-1368 
212-799-4040 
315-677-3333 
716-872-5220 
704-333-6457 
919-832-7128 
513-521-2290 

614-888-9396 
Dayton, R.O. Whitesell & Assoc. 513-298-9546 
Lakewood, R.O. Whitesell & Assoc. 

Pa Ambler, GCM, Inc. 
216-228-7525 
215-646-7535 

Pa Pittsburgh, R.O. Whitesell & Assoc. 
412-242-0100 

Tenn Bristol, RO Whitesell 615-968-4195 
Exp: Westbury, N.Y., Minthorne IntI. 516-334-3303 
For: Can., Markham, Ont., Tel-Mar Elec. Sis., Ltd. 

416-887-5612 
KEYSTONE CARBON Local Distribulors 
NY Lynbrook, Peerless RadiO, 19 Wilbur St. 

516-593-2121 
For Local Source Data Call TOil-Free 800-645-9200 
(In N.Y. State Call 516-294-0990 Collect) 
KEYSTONE ELCTRNS. CORP., 49 Bleeker St.. New York, 

N.Y., 10012. Tel: 212-475-4600; Sis. Mgr: R.D. David; 
Eng: A. Arrons 

KEYSTONE ELCTRNS. Local Distributors 
Ala Birmingham, J.w. Clary Co., 1713 Second Ave. 

S. 205-322-2488 
Ariz Tucson, Inland Elctrn Supply Co., Inc, Box 4010, 

715 E. Broadway 
Cal No. Hollywood, Distro Inc., 12517 Burbank Blvd. 

213-980-8888 
Cal San Diego, Shanks and Wright Inc., 2045 Kettner 

Blvd. 714-239-0176 
Conn Fairfield, Utronic Inc., 273 Linwood Ave. 

203-255-4521 
Ga Atlanta, Jackson Elctrncs., 1135 Chattahoochee 

Ave. NW 404-355-2223 
Ind Ft. Wayne, Ft. Wayne Elctrns. Supply, 3606 

Maumee Ave. 219-742-4346 
Ky Louisville, Burks, P.I., 842 S. 7th 502-589-3960 
Mass Woburn, Abbott Elctrn., 902 Main SI. 

617-935-2040 
Minn Duluth, Northwest RadiO, 123 E. First SI. 

218-727-1565 
Mo SI. Louis, Van Sickle Radio Elctrns, Inc, 1915 

Washington Ave 314-MA-I-5000 
Neb Omaha, Radio Equipment Co., Box 3843, 625 N. 

18th St. 402-341-7700 
NY New York, Midway Ind'l. Elee., 38 E. 29th St. 

212-889-0370 
Pa Altoona, Allegheny Elctrns, Inc, 800 Chestnut Ave 
Va Norfolk, Priest Elctrn., 6431 Tidewater Dr. 

703-855-2021 
Wisc Milwaukee, Marsh Elctrns., 6047 W. Beloit Rd. 

414-545-6500 
---- Advertisement ----

'Manufacturers of Battery Holders 
made of aluminum and steel for mer
cury, ni-cad and alkaline cells. Com
plete line of terminals, bushings, 
brackets, eyelets and Pre· Punched 
bakelite boards. Also Standardized 
and Custom-Built Terminal Boards. 
Certificate of Compliance to govern
ment specifications issued on request. 
Free descriptive catalog: Write direct 
or phone nearest representative. 

K.G.S. ELCTRNS., 2029 N. Lincoln Ave., Pasadena, Cal., 
91103, Tel: 213-798-0787; Sis. Mgr: G.Sugimoto; Prod. 
Mgr: K. Hirano .................................................. Vol 301258 
KIDDE. WALTER & CO., Belleville Div., 675 Main St., 

Belleville, N.J., 07109, Tel: 201-759-50<)0, TWX: 
710-995-4925; V.P. & Gen. Mgr: J.R. Keough 

KIKUSUI ELCTRNS. CORP., 3-1175, Shinmaruko-Higashi, 
Kawasaki City, Kanagawa·Pref., Japan, Tel: 
044-41-0111; Sis. Mgr: M. Nagura 

KIKUSUI ELCTRNS. INC., Marbeni America Corp., 200 
Park Ave., New York, N.Y., 10017, Tel: 212-973-7152, 
TWX: 212-867-5483; Sis. Mgr: A.J. Babiak 

KILOVAC CORP., Box 4422, Santa Barbara, Cal., 93103, 
Tel: 805-684-4560, TWX: 910-338-1141; Sis. Mgr: J.L 
Dysart ............................................................ Vol ze804-810 
Local Sales Offices & Reps. 
Ariz Scottsdale, Gassner & Clark (Arizona) 

Cal 
Cal 

Los Angeles, Rep. Assocs. 
San Carlos, Electro Pacific 

602-945-7979 
213-829-5401 
415-593-1334 
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KILOVO 

Conn Hamden, Campar 203·288·9276 
Fla Orlando, Holcombe 305-855·2455 
Ga Atlanta, Holcombe 404·233·2837 
IN Chicago, Gassner & Clark 312·764-6121 
Iowa Cedar Rapids, H.R.Brown Sis. Co. 319·366-0635 
Kans Leawood, Vasen Sis. 913-649-G679 
Kans Shawnee Mission, M. Bettis 913·362·0772 
Kens WIChita, M.E. Bettis Co. 316-685-7441 
Md Baltimore, Burgln·Krah 301·788·5200 
Mass Newlon Highlands, Campar 617·969·7140 
Minn SI. Paul, De Beck 612-690·1557 
Mo SI. Louis, M. Bettis 314-429·2099 
NJ Riverton, Given Assocs. 609·829·7249 
NM Albuquerque, Data Handling S05-288..()928 
NY Buffalo, R. Lamb 716·874·4900 
NY Great Neck, Trlonic 516-466·2300 
NY Kingston, R. lamb 914·338-8833 
NY Rochester, R. Lamb 716·544·5580 
NY Syracuse, R.F. Lamb Co. 315-454·2469 
NC Charlotte, DGW, Inc. 704·334·7090 
NC Winston·Salem, DGW, Inc. 919·788·7166 
Ohio Cincinnati, Components 513·721·2997 
OhIo Cleveland, Components 216-842·2737 
Ohio Dayton, H. Pipe 513-434·7900 
Okla Tulsa, Norvell Assocs .. Inc. 918-663·1247 
Tex Dallas, Norvell Assocs.214-350·6771 
Tex Houston, Norvell 713·774·2588 
Va Lynchburg, Burgln·Krah 703·845-5600 
Wash Bellevue, A. Smith 206-746·6770 
For: Can., Downsview, Ont .. Whittaker Elcl. 

416-247·7454 
For: Can., Ottawa, Onl., Whittaker i:lcl. 613·224·1221 
For: Can., Roxboro, Que .. Whittaker Elc!. 

514-683·3621 
For: Can., W. Vancouver, B.C .. Whittaker Elctms. 

604·926·3411 
KILOVAC Local Distributors 
Ky louisville, Burks, P.I., 842 S. 7th 502·589·3960 
Minn Duluth, Northwest Radio, 123 E. First SI. 

218·727·1565 
NY New York, Midway Ind'/. Eisc .. 38 E. 29th SI. 

212·889'()370 
Va NorIolk, Priest Elctm., 6431 Tidewater Dr. 

703·855·2021 
For Local Souree Data Cah Toll-Free 8fJO.845.11200 
(In N.Y. State caN 516-2Il4-09II0 CoIleet) 

KlI.OYOL T CORP., 238 High St., H_enseek, N.J., 
07602, Tel: 201-488-7373 _ ... _ ........... _ ... Yol l e756,757 
Local SaleS Offices & Reps. 
Cal Sherman Oaks, Windsor Dynamics, Inc. 

213·989·3631 
Cal Woodside, Windsor Dynamics 415·854·4870 
Colo Denver, PLS Assoes. 303·771·0140 
Conn Meriden, Abbott·Allison Co., Inc. 203·237·9232 
1/1 Chicago, P. lind Elctrns. Co. 312·774·1246 
ind Indpls, P. Lind Elctrns. 317·547·9178 
MICh Farmington, Carter, McCormiC & Peirce 

313-477·7700 
Minn Circle Pines, lind Elctms. 612·786·5770 
NM Albuquerque, PLS Assocs. 505·255·2330 
NY Elbridge, L·Tron Corp. 315·689·3787 
NY Latham, l·Tron Corp. 518.785·5032 
NY Rochester, l·Tron Corp. 716·436·4410 
NY Tonawanda, l·Tron Corp. 716-691·8887 
Ohio Cleveland, Carter McCormic & Peirce 

216·333·5650 
Ohio Dayton, Carter, McCormic & Peirce 

513·888-4466 
Pa Pittsburgh, Carter, McCormic & Peirce 

412·824-3780 
Tex Dallas, J.A. Green Co. 214·631·7450 
Tex Houston, J.A. Green Co. 713·526·2959 
Utah Salt Lake City, PLS Assoc. 801·262·2866 

KINETIC TECH., INC., 3393 De La Cruz Blvd., Santa Clara, 
Ca/., 95050, Tel: 408·296·9305; Sis. Mgr: R. S. Smith; 
Dir. Mktg. Svs: F. Glynn ' 

Local Sales Officas & Reps. 
Ariz Scottsdale, Campar of Ariz. 
Cal Burlingame, Campar San Francisco 

415·347·5411 
Cal Gardena, Campar Los Angeles 213·327-6550 
Colo Denver, Omega Ud. 303·7511-1508 
Conn Hamden, Cornper New England 203·288-9276 
Fla Boce Raton, Southeastern Comp. Sis. 

305-391·9067 
Fla Clearwater, Southeastem Camp. Sis. 

813·531-8324 
III Chicago, DJM Elctrn. Sis., Inc. 312·774·1212 
Md Baltimore, Compar Chesapeake 301·484·5400 
Mass Newton Highlands, Campar New England 

NJ Clifton, Compar 
NY Conklin, Ramcom, Inc. 
NY Williamsville, Ramcom, Inc. 
OhIo Dayton, Campar Ohio 
OhIo Fairview Park, Compar Ohio 
Pa Philadelphia, Campar Philadelphia 
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617·969·7140 
201-646-3660 
607·775'()641 
716·632-6913 
513-435·1301 
216-333-4120 
608-854-1222 

MANUFACTURERS & SALES OFFICES ~IRECTORV 

Wash Kirkland, COinpar Northwest ,206-822-4191 
KlNETRON CORP., 1416 Roller Rd; Asbury Park, N.J., 

07712, Tel: 201·776·9595; Sis. Mgr: V.H. Triwedi 
KINGSlEY MACH. CO., Aero-Space Cliv., 850 Cahuenga 

Blvd. EEM, Hollywood, Calif., 90038, Tel: 
213·469·7243; V.P. Sis: J.M. Butler 

KISTLER INSTA. CO., div. Sundstrand Data Control, Inc., 
Overlake Ind'i. Pk.. Redmond, Wash., 98052, Tel: 
206·885·3737, TWX: 910·449-2880; Pres: W.P. Kistler 

KLEIN, MATHIAS & SONS, 7200 McCormick .Rd., Chicago, 
111.,60645, Tel: 312-JU-8·682O; Sis. Mgr: C.F. Castlno 

KLEIN. Local Distributors 
Cal San Diego, Shanks and Wright Inc., 2045 Keltner 

BlVd. 714·239'()176 
Cal San Jose, Ouement Ind'i. Elctrns., 1000 S. 

Bascom Ave. 
11/ Chicago, Elctrn. Distr. Co., Inc., 4900 N. Elston 

Ave. 
III Palatine, Ohm/Elctrns. 645 Vermont Ave 

312·359·5500 
Utah Salt Lake City, Standard Supply Co., 225 E. 6th 

So. 80\·355·2971 
KMC SEMICONDUCTOR CORP., Parker Ad., RD 2,long 

Valley, N.J., 07853, Tel: 201·876·3811, TWX: 
510·235·3350; Sis. Mgr: P. Breen, Jr 

KNOWLES ELCTRNS., INC., 3108 N. Mannheim Rd., 
Franklin Park, 111.,60131, Tel: 312-455·3600; Dir. Mktg: 
CK Apel 

KOH·I·NOOR RAPIDOGRAPH, 100 North St., 
Bloomsbury, N.J., 08804, Tel: 201·479·4124, TWX: 
510-235·3340; Sis. Mgr: R. La Barre 

KOLlSMAN INSTR. CO., 575 Underhill Blvd., Syosset, 
N.Y., 11791, Tel: 516'921-4300, TWX: 510·221·2191; 
Quotations Dir: J. Mooney 

KORRY MFG. CO., 223·8th Ave. N., Seattle, Wash., 98109, 
Tel: 206·624-4066, TWX: 910·444·2295; Sis. Mgr: J.A. 
Hevly 

Local Sales Offices & Reps. 
Ala Huntsville, Craft Assocs. 205-837·0221 
Ariz Phoenix, Howe & Howe SiS., Inc. 602·264·7971 
Cal Pica Rivera, Westrep 213·949·2551 
Cal Santa Clara, Cal·Tronix, Inc. 408·296·1366 
Conn Stratford, G. Rosen Co. 203·375·5456 
Fla Maitland, Craft Assocs. Co. 305·645·2242 
Ga Atlanta, Craft Assoes. Co. 404·252·5001 
III Chicago, Engineered Sis. Co. 312·867·8434 
Kans Overland Park, ENSCO·Rep. 913·381·7557 
Md Glen Arm, Bi/lis Sis. Co. 301·592·7047 
Minn SI. Paul, Northport Engrg .. Inc. 612·698·3841 
Mo SI. Louis, ENSCO·Rep. 314·542·3935 
NJ Cherry Hill, Billis Sis. Co. 609-428·3650 
NY , New Rochelle, Display ComPs. Sis. Co. 

914-636·4664 
Ohio Dayton, Whelan Corp. 513·434·7551 
Tex Fort Worth, W. Pat Fralia Co. 817·738·2394 

KRATOS, 403S. Raymond Ave., Pasadena, Cal, 91105, 
Tel: 213·449·3090, TWX: 910-588·3288; Pubs. Mgt: R. 
Blehr 

Local Sales Offices & Reps. 
Cal San Carlos, Electro-Pacific 415·776·8582 
Fla Miami,Ludlum Assoc. 305·885·2514 
Fla Orlando, Ludlum Assoc. 305·894·7761 
Ga Smyrna, IMMCO, Inc. 404-435'()079 
1/1 Addison, R. Edward Stemm, Inc. 312·279·2440 
Md Baltimore, Stemler Assoc. 301·944·8262 
Md lutherville· Timonium, Naudain Assoc. 

30t ·252·5378 
Mass Peabody, JSR Assocs. 617·532·0348 
Minn SI. Paul, Cullen & Assocs. 612·646·7371 
Mo SI. louis, PEM Sales Co. 314·427·7200 
NJ Cherry Hill, Stemler Assoc. 609·966-4070 
NJ Mt. Laurel, Naudain Assoc. 609-235'1801 
NY Great Neck, F. Tylinski Co. 516·466·9070 
NY N. Massapequa, C. B. Hopkins Co. 516·796.()066 
NY Syracuse, Labtronics, Inc. ' 315-454·9314 
Ohio Cleveland, Imtech Corp. 216-392·9090 
Ohio Dayton, L Fedotin 513·275·9345 
Tex Dallas, V. Sykes 214·243·2222 
Va Alexandria, Stemler Assoc. 703·548·7818 
WaSh Bellevue, Doland Co. 206·454·4952 

KRATOS PRECISION PRODS., 11161 W. Pico Blvd .. Los 
Angeles, Cal., 90064, Tel: 213-478-G635; Gen. & Sis. 
Mgr: J.M. Phipps 

Local Sales Offices & Reps. 
Ariz Phoenix, Lange Assocs. 
Cal los Altos, Nickerson·Gray 415·941·5777 
Cal Pasadena, Nurches Co. 213·881-8957 
Colo EnglewoOd, A·G Elctrns. 303·771·8805 
Fla N. Miami, Barrett Assocs. 305·68·4957 
Fla Orlando, Barrett Assocs. 305·277·2857 
11/ Highland Pk., Feller Assocs. 312·433-3651 
Md Baltimore, Stitzer Assocs. 301-823·2600 
MICh Plymouth, Rornarc Co. 313·455·0300 
Minn MpIS .. Tee Sis. 612-884·1180 
NH Manchester, Engrg. Assoc. of New Eng. 
NJ CollingSWood, Burdette Co. 609·858·6768 
NJ Livingston, Varrelman-Gorrrian 201·992·2505 
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NY. Centerport, Varrelman·~rman 
NY liverpool, Varre/man-Gorman 
OhIo Cleveland, K,W. Elctrn. Sis. 
Ohio Dayton, K.W. Elctrn. Sis. 
Pa Delmont, K. W. Elctrn. Sis. 
Pa Erie. K. W. Elctrn. Sis. 
Pa Paoli, Stitzer Assocs. 
Tex Ft. Worth, Dyna·Reps, Inc. 

212-463·5000 
215-458·4774 

513-890-2150 
412-468·4020 
814-455·1615 
215·644·5500 

Te. Houston,Dyna·Reps 817-451-1392 
Wash Seattle, Blum & Assocs. 206·782·1600 
Exp: Can., Ottawa 4, Ont., Communications Sys. 

KRECKMAN, HERB CO., Cresco, Pa., 18326, Tel: 
717·595·2212; Sis. Mgr: H. Kreckman 

KRL ELECTRONICS, 28 BHdge St., ManChester, N.H., 
03101, Tet 603-668-3210; Sl8. Mgr: R.O. Lelnslng 

Vol ~1145 
Local Sales Offices & Reps. 
Cal EI Monte,Western Controls 213-443·9376 
Cal Fullerton, Magna·Com Inc. 714·579·9084 
Cal Mountain View, Balmont Sis. 415·961-4775 
Cal Mountain View, Tri·Rep, Inc. 415·965·1822 
Colo Denver, Omega Ltd. 303·759·1508 
Fla Maitland, Hutto-Hawkins·Peregoy 305·831·2474 
Fla Pompano Beach, C.B.C. ElectrOnics, Inc. 

305·782·0804 
Fla Pampand Beach, Hutto-Hawkins·Peregoy 

305·943·9593 
Fla Tampa, Hutto·Hawkins·Peregoy 813·932·1600 
11/ Palatine, C & C Elctrn. 312·359·95911 
III Palatine, C & C Electronics Sis. 312·359·9599 
Ind Fort Wayne; J & B Engrg. Sis. 219·483·2813 
Md College Park, J & B Elctrns. 301-441·2457 
Mass Burlington, Contact Sis .. Inc. 617·273·1520 
Mich Grand Rapids, R.P. Urban & Assoes. 

616·245·0511 
Minn Minneapolis, Heimann Co. 612·861-6051 
NJ Shrewsbury, C. R. Hocker Assoes. 201·747·2797 
NY Camillus, C. P. Dixon 315-471·6663 
NY Camillus, C. P. Dixon Co: 315·471-6883 
NY Port Washington, TMA 516-893·2432 
NY Port Washington, T.M.A. Assocs. 516-883·2432 
Ohio Reading, Sheridan Assoes. 800·543·7042 
Ore Portland, J. J. Backer Co. 503·297·3776 
Tex Houston, Engrg. Assocs. 713·729-0862 
Tex Houston, Engrg. Assoes. 713-643'()460 
Wash lynwood, 9 Westcon Power Sys. 609·654·8209 
For: Can., Scarborough, OntariO, Banke Elctrns., ltd. 

416·291·7529 

KROHN-HITE, 560 Massachusetts Ave., Cambridge, 
Mass., 02139, Tel: 617-491-3211, TWX: 710-320-6583; 
SIs.· Mgr: E.C. Lutfy; Applications Engr: D.J. Forsythe 

Yolle474; Yol 2e574 
Local Sales Offices & Reps. 
Ala Huntsville, Gentry Assoc., Inc. 205·534·9771 
Alas Anchorage, H.J. Lang 279·5741 
Cal Inglewood, l & M Engrg. 213-674·6850 
Cal Santa Clara, l & M Engrg., Inc. 408·243·2891 
Colo littleton, Aztec Enterprises. Inc. 303·795·0250 
Conn Glastonbury, Instr. Rep. 203-833·0777 
Fla Orlando, Gentry Assoc., Inc. 305·894·4401 
11/ Des Plaines, Cozzens & Cudahy, Inc. 

312·298·3600 
Ind Indpls, Cozzens & Cudahy 317·244·2456 
Mass lexington,lnstr. Rep. 617-861·8620 
MICh Detroit, Electro Sis. 313·526·8800 
Minn So. Mpls, Cozzens & Cudahy 612·884·4336 
Mo SI. Louis, COZZ8I)S & Cudahy, Inc. 314-423·1234 
NJ Bordentown, Dylla Rep. Co. 609·298-6700 
NM Albuquerque, Aztec Enterprises, Inc. 

505·255·2440 
NY Elmont. Crane & Egert 516-488-2100 
NY Syracuse, Ossmann Instrs., Inc. 315-437·6666 
NC Burlington, Gentry Assoc., Inc. 919·227·3639 
Ohio Cleveland, Electro Sis. Assoc. 216-261·5440 
Ohio Dayton, Electro Sis. Assoc. 513·426-5551 
Pa Pittsburg, Electro Sis. 412·371·9449 
Tex Dallas, R. Martin Assoes. 214·Fl-6-3704 
Tex Houston, R. Martin Assocs. 713·462-4077 
Va Springfield, Dyna Rep. Co. 703-321-8630 
Wash Seattle, Showalter-Judd 206·762·2310 

KRYLON, Div. Borden, Box 390, Norristown, Pa., 19404, 
Tel: 215·279·1950, TWX: 510·880-0335; Sis. Srv. Mgt: 
R.R. Adams 

KRYLON Local Distributors 
Cal San Jose, Quement Ind'/. Elctms., 1000 S. 

Bascom Ave. 
NY Buffalo, Ganesee Radio & Parts Co., 2550 

Delaware Ave. 716-873·9661 
NY Lynbrook, Peerless Radio, 19 Wilbur SI. 

516·593·2121 

KRYSTtNEL CORP., Fox Island Rd~ Port Cheatar, N. Y., 
10573, Tel: 914-937-5252, TWX: 914-937-6370; SIs. Mgr: 
Merle Srelland; Pres: S. Sehwartz .............. Yol ~101. 



MANUFACTURERS & SALES OFFICES DIRECTORY 

KSC SEMICONDUCTOR CORP., KSC Way, Katrina Rd .. 
Chelmsford, Mass., 01824, Tel: 617-256-3321, TWX: 
710-343-0576; Sis. Mgr: J.Q. Adams Jr. 

KSC Local Distributors 
NY New York, Midway Ind'l. Elec., 38 E. 29th SI. 

212-889-0370 
KULITE SEMICONDUCTOR PROD., 1030 Hoyt Ave., 

Ridgefield, N.J., 07657, Tel: 201-945-3000; V.P., Mktg: 
A. Brosh; Sis. & Prod. Eng. Mgr: J.C. Kicks; Sis. Engr: 
JW.G. Budd 

KULKA ELEC. CORP., 520 S. Fulton Ave., MI. Vernon, 
N.Y., 10551, Tel: 914-664-4024, TWX: 710-562-0104; 
Sis. Mgr: J.D. Murphy 

Local Sales Offices & Reps. 
Ariz Phoenix, Shefler-Kahn Co. 
Cal Los Angeles, E E Strassner 
Cal Redwood City, Warren-Hickey Sis. 
Colo Denver, Koether-Cox 
Conn Waterbury, Coakley, Boyd & Abbett 

602-258-7893 
213-666-1511 
415-368-3849 
303-733-5561 

203-756-8766 
Fla North Miami, Winfield Elctrns. Sis. 305-751-5566 
Ga Atlanta, Winfield Southeast 404-636-3023 
III Chicago, R.A. Hanke 312-528-5800 
Ind Fort Wayne, B. F. Homsher 219-432-1164 
Kans Overland Park, Lowell-Kangas & Assocs. 

913-888-3200 
La Metairie, J. F. McKinney Sis. 504-887-1723 
Md Hyattsville, L.D. Lowery 301-773-4977 
Mass Needham, Coakley, Boyd & Abbett 617-444-5470 
Mich Ferndale, Shalco 313-547-4771 
Mo SI. Louis, Lowell-Kangas & Assocs. 

314-821-4050 
NJ South Orange, Simberkoff Sis. 201-763-7900 
NM Albuquerque, Shefler-Kahn 505-265-7077 
NY Buffalo, Telesco Assocs. 716-834-1026 
NY New York, Simberkoff Sis. 212-943-7023 
NY Ontario, Telesco Assocs. 716-872-6417 
NY Vestal, Telesco Assocs. 607-729-6339 
Ohio Dayton, Neal Bear 513-299-3566 
Ohio Richfield, Neal Bear 216-659-3131 
Okla Tulsa, J. F. McKinney Sis. 918-742-6791 
Ore Portland, Earl & Brown 503-292-9145 
Pa Broomall, L.D. Lowery 215-356-5300 
Pa Pittsburgh, Trymac Co. 412-823-8400 
Tex Bellaire, J. F. McKinney Sis. 713-665-3653 
Tex Dallas, J. F. McKinney Sis. 214-631-9450 
Wash Seattle, Earl & Brown 206-274-1121 
Wisc Milwaukee, A.J. Gaertner & Assocs. 

414-273-6162 
For: Can., Ajax, Onl., Munro Elctrn. Comps. 

416-364-6920 
KULKA Local Distributors 
Ariz Tucson, Inland Elctrn Supply Co., Inc, Box 4010, 

715 E. Broadway 
Cal Goleta, Radio Prods. SiS., 350 S. Kellogg Ave 

805-964-6823 
Cal Los Angeles, Radio Prods. SiS., 1501 S. Hill SI. 

213-748-1271 
Cal MI. View, Elmar Elctrn., 2288 Charleston Rd. 

415-961-3611 
Cal San Diego, Radio Prods. SiS., 7889 Clairemont 

Mesa Blvd. 714-292-5611 
Conn Fairfield, Utronic Inc., 273 Linwood Ave. 

203-255-4521 
Conn Hamden, Arrow Elctrncs., 295 Treadwell SI. 

203-248-3801 
Ga Atlanta, Hamilton/Avnet Elctrncs., 67001-85 

Access Rd. 404-448-0800 
Md Baltimore, Arrow Elctrns., 5207 E. Drive 

301-247-5200 
Md Baltimore, Radio Elec. Service Co., 1026 

Cromwell Bridge Rd. 301-823-0070 
Md Hyattsville, Milgray/Washington, 5405 Lafayette 

PI. 301-864-1111 
Mass Burlington, Arrow Elctrns., 15 A Street 

617-273-0100 
Neb Lincoln, Scott Elctrn Supply Corp., 4040 Adams 

St 403-434-8308 
NJ Moorestown, Arrow Elctrns., Pleasant Valley Rd. 

609-235-1900 
NJ Saddlebrook, Arrow Elctrns. Inc., 285 Midland 

Ave. 201-797-5800 
NY Brooklyn, LACO Ind'l. Elctrns. Corp., 4924 4th 

Ave. 212-492-9590 
NY Elmsford, Melville Radio, 1 Nepperham Ave. 

914-592-7100 
NY Farmingdale, Arrow Elctrns., Inc., 900 Broad 

Hollow Rd., Rte. 110 516-694-6800 
NY Lynbrook, Peerless Radio, 19 Wilbur SI. 

516-593-2121 
NY New York, Midway Ind'l. Elec., 38 E. 29th SI. 

212-889-0370 
NY Rochester, Simcona Elctrncs. Corp., 275 MI. 

Read Blvd. 716-328-3230 
Ohio Cleveland, Arrow Elctrns., 23945 Merchantile Rd. 

216-464-2000 

Ohio Cleveland, Pattison Supply Co., 4550 Willow 
Pkwy. 216-441-3000 

Ohio Dayton, Arrow Elctrns., 3100 Plainfield Rd. 
513-253-9176 

Pa Erie, Mace Elctrn., 2631 W. 8th SI. 814-838-3544 
Pa Philadelphia, Simco Inc., 3907-11 N. Broad SI. 

215-BA-9-1880 
Pa Pittsburgh, Cameradio Co., 2801 Liberty Ave. 

412-391-7400 
Pa Reading, Barbey Elctrn., 333 N. 4th 51. 
Tex Dallas, Hamilton/Avnet Elctrns., 2403 Farrington 

KURZ-KASCH INCORPORATED, 1421 South Broadway, 
Dayton, OhiO, 45401, Tel: 513-223-8161; Mktg. Mgr: T. 
Barth; Sis. Mgr: R. Novlc ............ Vol le475; Vol 4e415· 
Local Sales Offices & Reps. 
Ala Birmingham, M. F. Taylor Co. 205-853-0336 
Cal Burlingame, W.J. Purdy Co. 415-347-7701 
Cal Los Angeles, W.S. Harmon Co. 213-937-1460 
Colo Denver, Walter Engineering 303-777-5585 
Conn Wallingford, Adams-McGregor, Inc. 203-269-5816 
Fla Casselberry, M. F. Taylor Co. 3<15-838-0821 
III Libertyville, R. Klipp Assoc. 312-362-4676 
Iowa Des MOines, KSW Associales 515-279-9235 
Md Catonsville, M. F. Taylor Co. 301-747-5718 
Md Silver Spring, M.F. Taylor Co. 301-589-4002 
Mass Scituate, Adams-McGregor, Inc. 617-545·2213 
Mich Farmington, Carter, McCormic & Peirce 

313-477-7700 
Minn SI. Paul, Skor 612-645-6461 I 
Mo Kansas City, KSW Assocs. 816-358-5240 
Mo SI. Louis, KSW Associates 
NJ Lake Pine, M. F. Taylor Co. 215-552-0383 
NY Greal Neck, F. Tylinski Co. 516-466-9070 
NY Rochester, Marsey SiS., Inc. 716-442-9700 
NC Charlotte, M. F. Taylor Co. 704-537-4878 
Ohio Cleveland, Carter, McCormic & Pierce 
Ohio Dayton, Carter, McCormic & Pierce 

512-278-5873 
Ore Portland, D.G. Weber Co. 503-234-7671 
Pa Philadelphia, M. F. Taylor Co. 215-676-5332 
RI linCOln, Adams-McGregor, Inc. 401-726-1300 
Tex Dallas, G. U. Peck Co. 214-328-3511 
Tex Houston, The Gordon V. Peck Co. 713-664-1435 
Exp: New York, N.Y., Singer Products CO. 

KURZ-KASCH Local Distributors 
Ariz Tucson, Inland Elctrn Supply Co., Inc, Box 4010, 

715 E. Broadway 
Cal Garden Grove, Allied Elctrns., 12311 Industry 51. 

213-598-6605 
Cal MI. View, Abacus Elctrns. Qo., Inc., 1065 Terra 

Bella Ave. 415-961-1500 
Colo Denver, Burstein-Applebee 303-244-3336 
III Chicago, Allied Elctrns., 2400 W. Washington 

III 
III 

Blvd. 312-421-2400 
Chicago, Burstein-Applebee 312-763-4848 
Palatine, Ohm/Elctrns, 645 Vermont Ave 

312-359-5500 
Ind FI. Wayne, FI. Wayne Elctrns. Supply, 3606 

Maumee Ave. 219-742-4346 
Kans Kansas City, Burstein-Applebee 816-561-5460 
Mo Kansas City, Burstein Applebee 816-561-5460 
Neb Lincoln, Burstein Applebee 402-434-0678 
NJ Springfield, Federated Elctrns. Div. Federated 

Purchaser, Inc., 155 Rte .. 22 201-376-8900 
Pa Philadelphia, Simco Inc., 3907-11 N. Broad SI. 

215-BA-9-1880 
Tex FI. Worth, Allied Elctrns., 401 E. 8th SI. 

817-336-5401 
For Local Source Data Call TOil-Free 800-645-9200 
(In N.Y. State Call 516-294-0990 Collect) 
KWIKSET POWDERED METAL PRODS., Kwikset 

Div-Emhart Corp., Box 3579, Anaheim, Cal., 92803, Tel: 
714-535-8111; Sis. Mgr: J. Mikitka 

KYBE CORP., 132 Calvary SI., Waltham, Mass., 02154, 
Tel: 617-899-0012; VP-Sls: P. Garland 

KYROS CORP., Box 406, Madison, Wisc., 53701, Tel: 
608-238-3587; Sis. Mgr: E. Cox 

L & L MFG. CO., 166 Conchester Rd., Twin Oaks, Pa., 
19016, Tel: 215-HU-5-6334; Pres: S. Lewicki 

LAB-LINE INSTRS., INC., 15th & Bloomingdale Aves., 
Melrose Park, III., 60160, Tel: 312-345-7400 

L.A.B. CORP., Sub. Mech_ Tech., 981 Onondaga SI., 
Skaneateles, N.Y., 13152, Tel: 315-685-5781; Sis. Mgr: 
J.T. Hubbard; Field Sis. Engr: R.E. Whitman; Gen. Mgr: 
RW. Mackey 

LABCONCO CORP., 8811 Prospect, Kansas City, Mo., 
64132, Tel: 816-363-6330; Sis. Mgr: J.N. McConnell; 
Exec. V.P: W.1. McGennes 

LABELON CORP., 10 Chapin St., Canandaigua, N.Y., 
14424, Tel: 315-394-6220; Sis. Mgr: R.O. Dill 

LABORATORY DATA CONTROL, Div. M. Roy Corp., Box 
10235, Riviera Beach, Fla., 33404, Tel: 305-844-5241; 
Sis. Mgr: A.M. Weller 

Local Sales Offices & Reps. 
Ala Huntsville, Newcomb, Assoc. 
Cal Palo Alto, Analytical Aids 
Del Newark, Bonchmark 
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205-852-0304 
415-321-6245 
302-366-8797 

LAMPS, 

Fla Riviera Beach, Laboratory Data Control 

III Joliet. Utopia Instr. 
Iowa Ames, Midwest Instr. 
Mass Boston, Richman Assoc. 

305-844-5241 
815"727·5431 
515-292-5413 

Mass HOlliston, Richman Assoc. 617-879-5011 
Minn MinneapoliS, Midwest Inst. 612-333-0319 
Mo SI. Louis, Gateway Scientific 314-725-3464 
NJ South Amboy, Laboratory Data Control 

201-721-9331 
NM Albuquerque, Air Row Inc. 505-268-1733 
NC Raleigh, Newcomb Assoc. 919-893-5721 
Pa Pittsburg, Kurt Leskoe Co. 412-653-0800 
Tex Houston, Antek Instr. 713-691-2265 
Wash Seattle, VWR Scientific 206-682-3460 

LAKE CHEMICAL CO., 250 N. Washtenaw Ave., Chicago, 
111.,60612, Tel: 312-826-1700; V.P. Sis: C. Kleiman 

LA MARCHE MFG. CO., 106 Bradrock Dr., Des Plaines, 
III., 60018, Tel: 312-299-1193 ............................ Vol 1-759 
Local Sales Offices & Reps. 
Alas Anchorage, J.P. Bagoy 
Ariz. Phoenix, B. Hartley 
Ark EI Dorado, L. Byrne 
Cal EI Cerrito, B. Saletta 
Cal Encino, fl. J. Meyers 

809-277-0911 
602-258-2552 

501-UN-3-9435 

Colo Denver, Hensley Battery & Supply 

415-527-0557 
213-981-6552 
303-455-3643 
904-725-5561 Fla Jacksonville, B. Hines 

Fla Juniper, J.L. Marsh 
Ga Atlanta, H.P. Whitehead 
Ga Atlanta, J. H. Chambers 
III Wood Dale, T. Waters 
Md Annapolis, P. Martini 
Mass Dover, E. Hubert 
Mass Melrose, W. Doggett 
Mich Detroit, Webco 
Mich Grand Rapids, J. Perry 
Minn Minneapolis, W. Ruva Co. 
Mo SI. Louis, R. Link 
Mont Billings, D.E. Parker 
Neb Omaha, B. Kistler 
NJ Collingswood, J. Wright 
NM Albuquerque, E. T. Peek 
NY Buffalo, W. Stamp 
NY Pittsford, C.M. Daniels 
NY Uniondale, A. Crowe 
NC Raleigh, W. Rudd 
Ohio Columbus, A. Ulrich 
Okla Enid, R. Riddle 
Okla Tulsa, L.W. Hubbell 
Ore Portland, B. Haynes 
Pa Pittsburgh, L. Morris 
Tex Dallas, D. Cooper 
T ex Houston, E. Meyer 
Tex Odessa, B. McEntyre 
Wash Seattle, V. Roger 

305-746-4911 
404-252-5977 
404-875-8086 
312-595-0050 
301-267-7462 
617-235-6815 
617-665-7404 
313-862-4673 
616-949-0271 
612-721-7441 
314-966-3506 
406-245-6349 
402-553-2412 
609-858-4887 
505-265-8501 
716-634-2240 
716-334-3834 
516-485-2622 
919-834-2258 
614-253-2705 
405-233-6562 
918-RI-3-9851 
503-236-2744 
412-561-8500 
214-368-5881 
713-928-3181 
915-332-1429 

206-RO-2-3834 
For: Can., Scarborough, Onl., B. Preston 

293-8716 A.C. 416 
For: Can., Vancouver, B.C., Simson Maxwell 

736-5431 AC'604 

LAMBDA ELCTRNS., 515 Brd. Hollow Rd., Melville, N.Y., 
11746, Tel: 516-694-4200, TWX: 510-224-6484; Sis. Mgr: 
G. Albers ........................................ Vol 1-760; Vol :Z-598 
Local Sales Offices & Reps. 
Ariz Phoenix 602-996-1010 
Cal No. Hollywood 213-875-2744 
Cal Sunnyvale 408-738-2541 
Fla Largo 813-595-6500 
III Arlington Heights 312-593-2550 
Md Baltimore 301-243-0035 
Mass Lexington 617-861-8585 
Minn Minneapolis 612-332-6714 
NY Melville 516-694-4200 
NY Poughkeepsie 516-694-4200 
NY Rochester 716-454-6770 
Ohio Cleveland 216-771-7447 
Pa Norristown 215-279-5644 
Tex Dallas 214-341-5130 
Tex Houston 713-464-6554 
Exp: N.Y., Melville 516-694-4200 
For: Can., Pointe Claire, Que. 514-697-6520 
For: Can., Toronto, Onl. 416-486-0794 

LAMINATED FABRICATORS, 1145 San Mateo Ave., San 
Bruno, Calif., 94066, Tel: 415-583-5092; Gen. Mgr: HL 
Jacobs 

LAMINATED SHIM CO., INC.,·Sub MPB Corp., 48 Union 
SI., Glenbrook, Conn., 06906, Tel: 203-325-2631, TWX: 
203-327-1184; V.P., Sis. Mgr: M.E. Errico 

LAMPS, INC., 19220 S. Normandle Ave., Torrance, Cal, 
90502, Tel: 213-323-7578, TWX: 910-346-7038; Sis. Mgr: 
J.F_ Delaney ................................................ Vol :Z-514-517 
Local Sales Offices & Reps. 
Ariz Tempe, Argus Sis. 
Cal Inglewood, Oak Inds. 
Cal Los Altos, Oak Inds. 
Colo Denver, I.W. Strong & Assocs. 

602-967-8709 
213-678-4108 
415-941-1237 
303-292-6900 
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LANCE 

CoM Farmington. R. Perron 203-673-4825 
Conn Old Greenwich. Hoffman Engr. 203-637-1719 
Conn Trumbull. R. Perron 203-268-9631 
FIa Lauderhill. Oak Inds. 305-735-4495 
HI Chicago. Engineered Sis. 312-86].,1)434 
MIl Baltimore. Callas Elclrns. 301-744-7711 
Mass Norwood. R. Perron 617-762-8114 
i.tich Southfield. Rep Assocs. 313-354-9066 
Minn Minneapolis. G. Arneson 612-835-2177 
Me Hazelwood, Dy-Tronix 314-731-5799 
NH Dover. R. Perron 603-742-2321 
NY Rochester. Irondequoit Ind. 716-544-6257 
NC Raleigh. Oak Industries Inc. 919-876-7591 
Ohio Columbus. Oak Industries Inc. 614-878-8479 
Ore Beaverton. Ameson 503-646-3416 
Pa Wayne. Emlen-Peterson 215-687-3535 
Tex FI. Worth. Dyna Reps 817-451-1392 
Wash Seattle. Arneson 206-762-7664 
Exp: cat .. Torrance. Lamps. Inc. 213-323-7578 

LANCE INDS .• P.O. Box 4156. Sylmar. Calil.. 91342. Tel: 
213-367-1811; Sis. Mgr: J. Updyke 

LANDIS. GYR, INC., 4 Westchester Plaza, Elmsford, 
N. Y .. 10523. Tel: 914-592-4400, TWX: 710 567-1219; SIs. 
Mer. Armand B ..... Jr. m ••••• N .. _ ....... _ ......... VoI20366 
I.ocaI Sales Offices & Reps. 
Cal Los Alios. Recht 415-941-0336 
~I Torrance. O'DonneII Assoc$. 213-323-9243 
Colo Denver. Thorson Co. 303-355-3521 
Conn Old Lyme. Aid Engrg. 203-873-3692 
~ Rocky Hill. Aid Engrg. 203-673-3692 
Fla Mailland. Beacon Elctms. 305-647-3498 
FIa Palm Beach Gardens. Beacon Elctms. 

Ga Atlanta. Beacon Elctrns. 
Haw Honolulu. Berkley Engrg. 
HI Rolling Meatlows. Sumer 
Md Glen Arm. BiliiS Sis. 
Mass Westboro. Aid Engrg. 
Mich Detroit. L. Dickelman 
Uinn MinneapoliS. Nortec Sis. 
Mo St. LouiS. Delltron Co. 
NJ Cherry Hill. Billis Sis. Co. 
NM Albuquerque. Thorson Co. 
NY Buffalo. Telesco Assoc. 
NY Canandaigua. Telesco Assoc. 
NY MI. Vernon. O. Sonkin 
NY Vestal. Telesco Assoc. 
OhIo Cincinnati. L.H. Dickelman 
Ohio Cleveland. L. Dickelman 
SC Spartanburg. Beacon Elctrns. 
Tex Addison. Southland Engrg. & Sis. 
Tax Houston. Southland Engrg. 
Wash Mercer Island. J. Andersen 

305-622-2770 
404-351-3654 
808-536-1921 
312-394-4900 
301-592-7047 
617-890-8181 
313-255-3300 
612-835-7414 
314-434-3804 
609-428-3650 
505-265-5655 
716-834-1026 
716-872-6417 
914-668-9809 
607-729-6339 
513-671-6176 
216-831-1039 
803-582-4613 
214-233-0603 
713-782-4575 
206-232-0484 

LANSOALE TRANSISTOR • ELCTRNS., INC .. 19 
.lenIdnB Ave., Lansdale, Ps., 19446, Tel: 215-855-9002; 
.. Mgr: L. Gana "."" ......... "_ •• " ............... N .. N. Vol 2"907 
local Sales Offices & Reps. 
Cal Los Angeles, L.J.G. lods. 213-476-7023 
III Chicago. Brock & Cushman. Inc. 312-622-4110 
Minn SI. Paul. Wagner Compo Conslts. 612-698-0331 
Tex EI Paso. McNicol. Inc. 915-LO-5-8282 

LAPP INSULATOR DIV .. INTERPACE CORP .• Radio 
Specialties. 350 Sumner 51.. LaRoy. N.Y .• 14482. Tel: 
716-967-6221. TWX: 716-967-2511; Sis. Mgr: Sumner 
P. Lapp 

LARSON AERO DEV .• Box 135. Concord. Calif., 94522. 
Tel: 415-228-7870; GM: M.D. Larson 

local Sales Offices & Reps. 
FIa Maitland. 0 & E Assoc. 
Mich Detroit (Ferndale). TIBY Co. 
OhIo Cleveland. TIBY Co. 
OhIo Dayton. TIBY Co. 

305-644-3039 
313-547-3550 
216-371-5335 
513-277-3822 

LARSON INSTR. CO., INC., Greenbush ReI., 
Or8l1lJ8burg. N.Y., 10962, Tel: 914-359-3800; Sis. Mgr: 
A.D. Stephens ... N .... _."N ..... _ ...... " ........ N ... m .. Vol '-"77 
local Sales Offices & Reps. 
Ala Huntsville. BJR Research 205-881-3569 
cal Los Angeles. L'Tronix Assoc. 213-256-2224 
Cal Palo Alto. Mauldin Co. 415-326-5291 
Ind RIchmond. Kennedy Sis. 317-966-1933 
Kens Leawood. Vasen Sis. 816-842-1760 
Mich St. Clair Shores. G.C. Davies 313-778-2784 
Me 51. Louis. G. Fixman 314-725-5219 
NY Syracuse. Tesco Assoc$. 315-463-4566 
Okla Tulsa. Barnard Equip. 918-742-2652 
Pa Ingomar. R. W. Moulton Assoc$. 412-366-3333 
SC Santee. JLH Electro Dynamics 603-897-2670 
Tex Dallas. IBL Engrg. 214-363-2921 
Waah Seattle, Instr. Engrg. 206-682-1123 
For: Can .• Montreat. Que .• Brian Engrg. 514-735-1671 

LASER SYS. CORP .• 396 W. Washington, Ann Arbor. 
Mich .• 48103, Tel: 313-761-7150; V.P: R.E. Miller 
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MANUFACTURERS & SALES OFFICES DIRECTORY 

LASER TECHNOLOGY. INC .• 10624 Ventura Blvd .• N. 
Hollywood. Calif., 91604. Tel: 213-763-7091; Pres: H B 
McLaughlin; Secy.-Treas: L.M. Laughlin 

LASERMETRICS.INC .• 19 Legion PI.. Rochelle Park. N.J .• 
07682. Tel: 201-843-5780; Mgr. Eng: J.Machewlrth 

LATRONICS CORP .• Box 469. Latrobe. Pa .• 15650. Tel: 
412-539-1626; Sis. Mgr: J.W. Be"; Ex. V. Pres: J.F. 
Murphy 

local Sales Offices & Reps. 
Ariz • Phoenix. A.C. Steams Co. 602-215-7501 
Cal Burbank. A.C. Stearns Co. 213-649-5776 
Conn Bethany. The Representatives Corp. 

203-393-0024 
III La Grange Park. Bierhaus Sis .• Inc. 312-354-5100 
Mass Topsfield. The Representatives Corp. 

617-887-5221 
Ohio Dayton. Harry G. Lake Co. 513-277-8181 
Pa Glenolden, Cornelius J. McDermott Co. 

215-583-7981 
Exp: Philadelphia. Pa., Latronles Export Dept. 

215-564-4020 
LATIIN RADIO LABS.. 1431 Sweeney. Box 44. 

Owensboro. Ky .• 42301. Tel: 502-683-2868; Pres: W.J. 
Lattin 

LDJ ELECTRONICS, 1064 Naughton Ave., Troy, Mich., 
48084, Tel: 313-689-3623; SIs. Mgr: L Jackson 

Vol '-"76 
local Sales Offices & Reps. 
Conn Meriden. Abbott & Allison Co. 203-237-9232 
'" Chicago. K W. Meyers Co. 312-774-6440 
Ind Indianapolis. K. W. Meyers Co. 317-243-6681 
Mlnn Minneapolis. K. W. Meyers Co. 612-920-7080 
Ohio Chargrin Falls. Ridgway East 216-247-4845 

LEADER INSTRUMENTS CORP .• 37-27 27th St.. Long 
Island City. N.Y .• 11101. Tel: 212-729-7410; Sis. Mgr: P. 
Redko; Disl. Sis. Mgr: M. Nadler 

LEADER local Distributors 
Minn Duluth. Northwest Radio, 123 E. First 51. 

218-727-1565 
Minn Minneapolis. Elctrn Center Inc .• 127 3rd Ave. N. 

612-336-5881 
Neb Omaha. Radio Equipment Co .• Box 3843, 625 N. 

18th St. 402-341·7700 
LEAR SIEGLER. INC .• 3171 S. Bundy Dr .• 'Santa Monica. 

Calif.. 90406. Tel: 213-391-0666. TWX: 910-343-6463; 
Corp. Mgr.-Comm. Svcs. & Adv: G.A. Moak 

LEAR SIEGLER, Elctrn. Inslr. Dlv., 714 II. Brookhursl 
St, Anaheim, Cal., 92803, Tel: 714-774-1010, TWX: 
9111-591·1157; V.P: I.. Falco " ...... N ... N ........ N ... "Vol3e7oo 
LEAR SIEGLER. INC .• Transportation Support Div., 11135 

Condor Avenue. Fountain Valley. California. 92708. Tel: 
714-546-3060 

LEAR SIEGLER.lnstr. Div .• 4141 Eastern Ave., S.E .• Grand 
Rapids. Mich .• 49508. Tei: 616-241-7000. TWX: 
810-273-6929; V.P. Contr: N.A. Barkeley; Mgr., Prod. 
Information: H.R. Walton 

LEAR SIEGLER. INC .• Rom8C Dlv .• 241 S. Abbe Rd .• Elyria. 
Ohio. 44035. Tel: 216-323-3211. TWX: 216-322-7265; 
Sis. Mgr: D.J. MeiSter 

LECROY RESCH. SYS. CORP .• 126 N, Rte. 303. West 
Nyack. N.Y.. 10994. Tel: 914-358-7900. TWX: 
710-575-2629; Sis. Mgr: A. Michalowski; Engrg, Svs: B. 
Yamrone 

LECTROETCH. 14925 Elderwood Ave .• E. Cleveland. 
Ohio, 44112. Tei: 216-451-8080; G.M: EA Badl 

LECTROHM DlV. OF CAPCO. INC .• Box 1028. Grand 
Junction. Col.. 81501, Tel: 303-243-8480. TWX: 
910-929-6989; Sis. Mgr: M. Kilnect 

local Sales Offices & Reps. 
Ariz Scotlsdale. F. y, Gates Co. 602-947-2991 
Cal Inglewood. V & L 213-671-7688 
Cal Los Altos. Frauman Assocs. 415-941-0660 
Colo Denver. F. Y. Gates Co. 303-722-4674 
Fla Lutz. S.K. Wallace 813-949-1817 
Ga McDonough. S.K. Wallace 404-957-2156 
III Chicago. Rinaldi Sis. Co. 312-763-4848 
Kans Praire Vlg .• Engrg. Sves. 913-649-4000 
Mass Babson Park. P.R. Sturgeon Co. 617-237-3506 
Mo 51. Louis. Engrg. Svcs. 314-726-2233 
NM Albuquerque. F. Y. Gates Co. 505-298-1875 
NY Buffalo. R.W. Mitscher Co. 716-854-2517 
NC Kernersville. S.K. Wallace 919-993-3993 
Ohio Dayton. D. Steffen & Assoc. 513-293-3145 
Ohio Wickfiffe. D. Steffen 216-944-8080 
Teno MemphiS. S.K. Wallace 901-682-2281 
Wisc Milwaukee. Star Engrg. 414-543-3469 

LECTROMAGNETICS. INC .• 6056 W. Jefferson Blvd .• Los 
Angeles. Cal.. 90016. Tel: 213-870-9363; Pres: F.J. 
Nichols; V.P: J.C. Senn; V.P: L. Zynda 
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LECfROMAGNETICS. INC. cont'd 
--- Advertisement ---

LectroMagnetics(l..MI) is a leadi~1 
supplier in all types of shielded. enclo
sures of the modular and all welded 
types. Complete tum key facilities are 
designed and installed by licensed en
lineers and contractors. 

LMl's Filter Division manufactures a 
wide range of RFI/EMf power line 
Filters to Government, U IL, FCC and 
to customer specifications. 

LEDEX, INC., 126 Webster St, Dayton, OhIo, 45401, Tel: 
513-224-9891, TWX: 810-459-1846; Cust. Sve. Mgr: C 
Richardson "''' __ '''NNN .... Vol 2OS99,661-853, t086.1087 
Local Sales Offices & Reps. 
Ariz Scottsdale. Barnhill Five Inc. 602-841·7841 
Cal Palo Alto. Testco 415-326-5320 
Cal San DIego. Interstate Mktg. Assocs. 

714-278-oB70 
Cal Woodland Hills. Interstate Mktg. Assocs. 

213-863-7606 
Colo Denver. BamhiH Five inc. 303-934-5505 
Conn Trumbull. K C. Stevens & Co. 203-268-2560 
Fla Hollywood. W. B. Wimberly Co. 305-981-6982 
Fla Orlando. W. B. Wimberly Co. 305-426-3093 
'" La Grange Park. Bierhaus Sis .• Inc. 312-354-5100 
Kans Leawood. Thunderbird Tech. Sis. & Serv. 

913-642-7220 
Kans Wichita. Thunderbird Tech. Sis. & Servo 

316-664-3941 
Mass Lexington. KC, Stevens & Co. 617-862-1812 
Mlch Lathrup Village. R.C. Nordstrom & Co, 

313-444-4417 
Minn Minnetonka. T. H. Ayre Assocs .• Inc. 

612-474-4125 
Mo SI. Louis. Thunderbird Tech. Sis. & Servo 

314-567-8468 
NM Albuquerque. BamhiH Five Inc. 505-299-7658 
NY Liverpool. L.P. Garner Assocs. 315-451-1323 
NY Oceanside. Bittan Assoc$, 516-878-6222 
NC Raleigh. A.B. Andrews & Co. 919-833-5565 
Ohio Dayton. Dyne! Co. 513-434-8467 
Pa Philadelphia. V. 5, Malta 215-636-5122 
Pa Pitlsburgh. R. F. Clark Co. 412-242-9500 
Tex Dallas. Thunderbird Tech. Sis. & Servo 

214-368-3064 
Tex Houston. Thunderbird Tech, Sis. & Servo 

Wash Bellevue. l'estco 
LEDEX. Local Distributors 

713-467-8131 
206-454-7422 

NY Lynbrook. Peerless Radio, 19 Wilbur 51. 
516-593-2121 

For Local Source Data Call Toll-Free 800-845-8200 
(In N.Y. State Call 516-294-09110 Con.ct) 
LEECE-NEVILLE CO .• 1374 East 51st St.. Cleveland. OhIo, 

44103. Tel: 216-431-0740; V.P. Sis: R.G. HAl 
local Sales Offices & Reps. 
Mich Uvonia. Leece Neville 313-474-4992 

LEECRAFT MFG. CO., INC., 21·1. 44th Rd., Long IBland 
City, N.Y., 11101, Tel: 212-392-8800; Sis. Mgt-: T.J. 
Marine _ .... _._ ... N ............... N ......... _ ..... _N_ •• _VoI2"518 
local Sales Offices & Reps. 
Ala Huntsville. Murphy & Cola 205-536-9121 
Ariz Hot Springs. Meridith Young & Assoc$. 

Cal Chatsworth. Hansen 
Cal Fremont. Kelly & Kenman 
Colo Bloomfield. Arrowhead Sis. Co. 
Conn Bloom~eid. Zaslow Sis. 
Fla Winter Park. Lyncl) Gentry 
Ga Atlanta. Murphy & Cola 
III Hinsdale. Hill & Gray 
Ind Angola. Southern Sis. 
Iowa Des Moines. K-S-W 
Ky Louisville. Southern Sis. Co. 
Md Hyatlsville. L. Lowery 
Mass Lowell. Zaslow SIs. 
Mich TrOy. C. Jensen 
Minn 51. Paul. R. Ragon 
Miss Jackson. Meredith Young Assoc. 
Mo Kansas City. K-S-W 
Mo 51. LouiS. K-S'W 
NJ Parlin. Laecraft Mgr.Co. 
NM Albuquerque. Arrowheed SIs. 
NY Cazenovia. A. L. Perkins Co. 
NC Winston Salem. Murphy & Cola 
OhIo Cleveland. AnderSon-Boide 
Okla Tulsa. McKinney Sis. 
Ore Portland. A. Siroum 
Pa Broomall. L. O. Lowery 
Pa Pittsburgh. R. W. Moulton Assoc. 
Tex 0aUas, Me Kinney 51$. Co. 
lilah Salt Lake City. Arrowhead SIs. 

501-262-1365 
213-882-8181 
415-863-2200 
303-222-8462 
203-242-7781 
305-671·7849 
404-875-2525 
312-325-4810 
219-665-3961 
515-279-9235 
502-563-6902 
301-773-4977 
617-456-8452 
313-843-0506 
612-488-Q201 

816-363-5651 
314-781-6111 
201-727-0435 
505-268-9706 
315-682-5005 
919-723-1001 
216-229-4700 
918-742-8791 
503-292-3534 
215-356-5300 
412-366-3333 
214-631-9450 
801-487-3444 



MANUFACTURERS & SALES OFFICES DIRECTORY 

Va Charlottesville, l.D. Lowery Inc. 703-973-6672 
Wash Seattle, Almac Stroum 206-763-2300 
Exp: Long Island City, NY, Leeeraft Inl'l. Corp. 

212-392-8800 
For: Can., Richmond, Ontario, Leecraft Industries, Ltd. 
For: Can., Scarborough, Dnt., Lake Engrg. 

416-751-5980 
LEECRAFT Local Distributors 
Colo Denver, Burstein-Applebee 303-244-3336 
III Chicago, Burstein-Applebee 312-763-4848 
Ind Ft. Wayne, Ft. Wayne Elctrns. Supply, 3606 

Maumee Ave. 219-742-4346 
Kans Kansas City, Burstein-Applebee 816-561-5460 
Ky Louisville, Burks, P.I., 842 S. 7th 502-589-3960 
Md Baltimore, Radio Elee. Service Co., 1026 

Cromwell Bridge Rd. 301-823-0070 
Mo Kansas City, Burstein Applebee 816-561-5460 
Neb Lincoln, Burstein Applebee 402-434-0678 
NJ Pennsauken, Reeso Eltrns.-Div. of Astex, Airport 

& Central Hwys. 609-662-4000 
NY Elmsford, Melville Radio, 1 Nepperham Ave. 

914-592-7100 
Ohio Akron, Sun Radio Co., 110 E. Market St. 

216-HE-4-2171 
Ore Portland, Almac/Stroum Elctrns, 8888 SW 

Canyon Rd 503-292-3534 
Pa Reading, Barbey Elctrn .. 333 N. 4th St. 
Wash Seattle, Almac/Stroum Elctrns, 5811 Sixth Ave 

S. 206-763-2300 
LEEDS & NORTHRUP CORP .. Sumneytown Pike, No. 

Wales, Pa., 19454, Tel: 215-643-2000; Sis. Mgr., Sys: 
J.P. Puckett; Sis. Mgr., Prods: R.C. Thomas 

Local Sales Offices & Reps. 
Ala Birmingham 205-871-4639 
Ala Mobile 205-342-8929 
Ariz Phoenix 602-272-2540 
Cal Anaheim 714-635-6040 
Cal San Francisco 415-349-6656 
Colo Denver 303-759-2701 
Conn West Hartford 203-232-4474 
Del Wilmington 302-762-3525 
DC Washington 202-347-4701 
Fla Miami 305-390-2861 
Fla Orlando 305-851-3911 
Ga Atlanta 404-938-8946 
III Chicago 312-775-4141 
III Lansing 312-474-7070 
Ind Indianapolis 317-545-4364 
Iowa Davenport 319-355-6481 
Kans Louisville 502-426-2985 
La Baton Rouge 504-921-5487 
La Shreveport 318-861-1861 
Md Baltimore 301-465-9494 
Mass Boston 617-326-8816 
Mich Detroit 313-398-3035 
Mich Grand Rapids 616-458-3691 
Minn Minneapolis 612-835-7722 
Mo Kansas City 913-432-3727 
Mo St. Louis 314-726-0853 
Neb Omaha 402-558-6677 
NJ Union 201-686-5200 
NY Albany 518,785-1354 
NY Buffalo 716-836-5900 
NY New York 212-687-4133 
NY Rochester 7t6-235-17oo 
NY Syracuse 315-437-3305 
NC Winston-Salem 919-723-1087 
Ohio Akron 216-253-9068 
Ohio Canton 216-492-7400 
Ohio Cincinnati 513-791-2274 
Ohio. Cleveland 216-291-2100 
Ohio Columbus 614-885-9612 
Ohio Toledo 419-531-4489 
Okla Tulsa 918-622-4515 
Ore Portland 503-292-8945 
Pa Allentown 215-434-4417 
Pa Harrisburg 717-564-3523 
Pa Johnstown 814-535-6012 
Pa Philadelphia 215-646-5500 
Pa Pittsburgh 412-561-7808 
Pa Sharon 412-346-3585 
SC Columbia 803-256-1495 
Tenn Knoxville 615-693-1838 
T ex Dallas 2·14-234-3363 
Tex Houston 713-622-8411 
Utah Salt Lake City 801-328-8861 
Va Richmond 703-272-7573 
Va Roanoke 703~345-9532 
Wash Seattle 206-455"4450 
WVa Charleston 304-342-6678 
Wisc Milwaukee 414-774-6000 

LEHIGH VALLEY ELCTRNS., See Tech Serv., Inc. 
LEICO INDS., INC., 250 W. 57th St., New York, N.Y., 

10019, Tel: 212-765-5290; Sis. Mgr: J. Schwartz 
LEKTRA LABS., INC., 129-07 18th Ave., College POint, 

N.Y., 11356, Tel: 212-939-7171; Pres: B. Eisenberg; V. 
P: F .L.Chilton 

LEMOSA, INC., 465 California St., San Francisco, Cal.i 
94104, Tel: 415-989-5515; Sis. Mgr: F. Yoshida 

LENOX-FUGLE ELCTRNS., INC., 100 Sylvania PI., S. 
Plainfield, N.J., 07080, Tel: 201-756-1164; Pres: H.J. 
Lenox; Plant Mgr: D. Bock; Sis. Adm: J. Grogan 

LENOX INSTR. CO., 121 E. Luray St., Philadelphia, Pa., 
19120, Tel: 215-DA-4-4543; Sis. Mgr: J.W. Lang Jr. 

LEPEL HIGH FREQUENCY LABS., 59-21 
Queens-Midtown Expwy., Maspeth, N.Y., 11378, Tel: 
212-HA-6-4580; Regional Sis. Mgr: J. Cioffi 

LEVITON MFG. CO., INC., 236 Greenpoint Ave., Brooklyn, 
N.Y., 11222, Tel: 212-EV-3-45oo, TWX: 212-366-3247; 
Mgr. Adv. & Public Relations: P. ROSier 

LEWIS G. B. CO, 426 Montgomery St., Watertown, Wisc, 
53094, Tel: 414-261-3162; Asst. Sis. Mgr: A. Stubbe; 
Prod. Mgr: R. Zimmerman 

LFE CORP., Process Control Div., 1601 Trapelo Rd., 
Waltham .. Mass., 02154, Tel: 617-890-2000, TWX: 
710-324-0681; Sis. Mgr: L. Rowe; Product Manager: 
Dr. Roland W. Gubisch 

Local Sales Offices & Reps. 
Ariz Phoenix, Zeus, Inc. Elcom Div. 602-258-7519 
Cal Santa Clara, LFE Corp. 408-732-9611 
Cal Temple Cy., LFE Corp. 213-283-0603 
Colo Denver, Zeus, Inc., Elcom Div. 303-771-6200 
Ga Decatur, LFE Corp. 404-288-7520 
III Arlington Hgts., LFE Corp. 312-593-5551 
Kans Prairie Village, LFE Corp. 913-649-0121 
La New Orleans, LFE Corp. 504-722-4334 
Mass Waltham, LFE Corp. 617-890-2000 
Mich Lathrup Village, LFE Corp. 313-559·7474 
Minn Minneapolis, LFE Corp. 612-835-5333 
NJ Oakland, LFE Corp. 201-337-6163 
NM Albuquerque, Zeus, Inc., Elcom Div. 

505-256-9831 
NY North Syracuse, KLM Assocs. 315-458-6214 
Ohio Chesterland, LFE Corp. 216-423-3131 
Ohio Dayton, LFE Corp. 513-434-8873 
Pa Ingomar, LFE Corp. 412-366-5775 
Pa Newtown Sq .. LFE Corp. 215-353-0772 
Tex Fort Worth, LFE Corp. 817-626-3078 
Utah Salt Lake, Zeus Inc., Elcom Div. 801-486-2317 
Wash Seattle, Comptronies 206-284-4842 
Exp: Mississauga, Ont., LFE Canada Ltd. 

416-677-1103 
LFE Local Distributors 
Ind Ft. Wayne, Ft. Wayne Elctrns. Supply, 3606 

Maumee Ave. 219-742-4346 
MichRomulus, Pioneer/Michigan,.6337 N. Beverly 

Plaza 313-729-8500 
Ohio Cleveland, Pioneer Standard Elctrns., Inc., 4800 

E. 131st St. 216587-3600 
Ohio Dayton, Pioneer/Dayton, 1900 Troy SI. 

513-236-9900 
Pa Pittsburgh, Cameradio Co., 2801 Liberty Ave. 

412-391-7400 

LH RESEARCH, INC., 2052 S. Grand Ave., Santa Ana, 
Cal., 92705, Tel: 714-546-5279; SIs. Mgr: W_ Pan 

Local Sales Offices & Reps. 
Cal San Diego, South-West Tech. Sis. 
Cal Sunnyvale, RDX Corp. 
Minn Minneapolis, Electro-Serv. 
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714-565-2295 
408-734-4500 
612-827-2907 

LIBERTY CONTROLS, INC., 500 Brooklorest Ave., 
Shorewood, ilL, 60431, Tel: 815-725-2241; V.P: R. 
Rudisill; Pres: D. Fumagalll ._ ................... Vol ze813-819 
Local Sales Offices & Reps. 
Fla FI. Lauderdale, R. Carlson 
III Chicago, Sumer, Inc. 
Ind La Fontaine, Kirsch Sis. 
Minn SI. Paul, Countryman Assocs. 
Mo SI. Louis, R. Carlson 
NJ Middletown, D.A. Rugg 
NY Buffalo, Niagara Elec. Sis. 
NY Rochester, Niagara Elec. 
Ohio Cleveland, E. Bock 
Okla Tulsa, H. Furtney Co. 
Pa Bryn Mawr, Vantage Sis. 
Tex Dallas, Glidden Engrg. 
Tex Houston, Glidden Engrg. 

305-733,0811 
312-394-4900 
317-98t-2801 
612-645-9151 
314-961-4485 
201-671-0662 
716-886-4000 
716-271-1223 
216-331-5212 
918-747-6490 
215-525-0304 
214-363-6539 
716-881-1415 

LICON DIV., illinois Toot Works, 6615 W. Irving Park 
Rd., Chicago, ilL, 60834, Tet 312-282-4040, TWX: 
910-221-0275; Nat'l. Sis. Mgr: K. Buchett 

Vol lea54; Vol :Z-1089-1093 
Local Sales Offices & Reps. 
Cal Los Angeles, Licon 
Cal Menlo Pk., McKnight Co. 
Colo Denver, Elcom, Inc. 
Fla Clearwater, Perrott Assoc. 
Aa Orlando, Perrott Assoc. 
Ga A~anta, Grady Duckett Sis. 
III Chicago, Licon 
Kans Overland Pk., Penzner-Mankus 
Kans Wichita, Penzner-Mankus 
Md Baltimore, Coulbourn DeGreif Inc. 
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213-723-1181 
415-325-2844 
303-771-6200 
813-531-5513 
305-275-1132 
404-451-3529 
312-282-4040 
913-381-0004 
316-782-3684 
301-247-4646 

Mass Burlington, J. Griffin 
Mich Dearborn, Villani-P~cher 
Minn Minneapolis, Comstrand Inc. 
Mo Hazelwood, Penzner-Mankus 
Neb Lincoln, Mktg. Assoc. 
NJ Haddonfield, TAl Corp. 
NM Albuquerque, Elcom Inc. 
NY Buffalo, Telesco Assoc. 
NY Massapequa, J.F. Coughlin 
NY OntariO, Telesco .Assoc. 
NY Vestal, Telesco Assoc. 
NC Greensboro, Grady Duckett 
Ohio Columbus, Rockford Controls 
Ohio Dayton, Rockford Controls 
Ohio Euclid, Rockford Controls 
T ex Dallas, Evans-McDowell 
Utah Salt Lake City, Elcom 
Wash Bellevue, Barrett Sis. 
For: Can., Don Mills, Ont., Illinois Tools 

LINEAR 

617-273-0365 
313-271-4600 
612-560-5300 
314-731-4334 
402-434-5244 
609-854-3011 
505-256-9831 
716-834-1026 
516-799-7743 
716-872-6417 
607-729-6339 
919·273-4617 
614-231-5890 
513-278-7352 
216-731-5250 
214-238-7157 
801-486-2317 
206-885-6991 

For Local Source Data Call Toll-Free 800-645-9200 
(In N.Y. State Call 516-294-0990 Collect) 
LINCOLN ELEC. CO., 22801 SI. Clair Ave., Cleveland, 

Ohio, 44117, Tel: 216-481-8100; Sis. Mgr: D.F. 
Hastings 

LINDEN LABS.,lNC., Box 920, State College, Pa., 16801, 
Tel: 814-355-5491; Vice Pres: P.A. Rishel 

LINE ELECTRIC CO. UNIT ESTERLINE CORP., U.S. Hwy. 
287, Parsippany, N.J., 07054, Tel: 201-887-8200; Sis. 
Mgr: P. Mariniello; Sis. Engr: F. Buccino 

Local Sales Offices & Reps. 
Ala Huntsville, Murphy & Cota 205-539-8476 
Cal Downey, Sierra Pacific Engrg. 213-928-1815 
Conn Berlin, WMe Sis. Co. 203-224-0423 
Fla SI. Petersburg, Lynch Gentry Assocs. 

813-347-5131 
Ind Indianapolis, Val-Skol SiS., Inc. 317-926-5063 
Mass Needham, White Sis. Co. 617-444-3676 
NJ Parsippany, Line Elec. Co. 201-887-8200 
NY Camillus, C.P. Dixon Assoes. 315-471-6663 
NC Winston-Salem, Murphy & Cota 919-723-1001 
Ohio Cleveland, Electro-Com 216-886-2404 
Ohio Dayton, Electro-Com 513-276-3993 
Ore Forest Grove, Bern Doran Sis. 503-357-3333 
Pa Abington, Industrial Mktg. Specialists 

215-659-0444 
Tex Dallas, Techno Assocs. 214-536-9121 
Exp: Bloomfield, N.J., Buck International Co. 

201-743-8110 
LINE Local Distributors 
Cal San Diego, Shanks and Wright Inc., 2045 Kettner 

Blvd. 714-239-0176 
La Shreveport, Interstate Elec. Co., 1419 Culpepper, 

Box 1094 318-423-6131 
Mass Woburn, Abbott Elctrn., 902 Main SI. 

617-935-2040 
NY Brooklyn, LACO Ind'i. Elctms. Corp., 4924 4th 

Ave. 212-492-9590 
Ohio Cleveland, Pattison Supply Co., 4550 Willow 

Pkwy. 216-441-3000 
LINEAR INSTRS. CORP., 2930-E Grace La., Costa Mesa, 

Cal., 92626, Tel: 714-546-6776; Sis. Mgr: FA Thomas 
Local Sales Offices & Reps. 
Cal Richmond, Tegal Scientific 415-232-1757 
Colo Golden, J. F. Hurlbut Co. 303-297-7138 
DC Washington, Easlern Instr. 301-839-3800 
III Deerfield, Serco, Inc. 312-945-8180 
Kans Shawnee Mission, E.I.R. Co. 913-362-0919 
Mass Marshfield, RobfOY Scientific 617-837-2700 
Minn New Hope, Design House 612-544-4953 
Mo Hazelwood, E.I.R. Co. 314-837-0597 
NY Westbury, Kramer Associates 212-848-0066 
Ore Portland, Extech, Ltd. 503-292-9219 
Pa Philadelphia, Eastern Instr. 215-927-7777 
Tex Dallas, SEI-Southwest Service 214-233-9816 

LINEAR NETWORKS CO., Box 1328, San Pedro, Cal., 
90733, Tel: 213-547-2258; Sis. Mgr: J.L. Hogin 

LINEAR SYS., INC., 220 Airport Blvd., Watsonville, CaIH., 
95076, Tel: 408-722-4177, TWX: 910-330-6371; Pres: 
D.C. Thompson; V.P. Mktg: D.K. Bradley 

Local Sales Offices & Reps. 
Cal Inglewood, Pacific Sis., Inc. 213-678-1203 
Cal San Jose, L & H Mktg. Co. 408-268-8629 
Colo Arvada, CB Elctrn. Mktg. 303-422-0561 
Conn Hartford, J. Coaveoehio 203-522-0596 
Fla Hollywood, J. Wanger sls. Co. 305-987-8766 
Ga Norcross, D. Cooper Co. 404-448-5460 
III Chicago, R.R. Hutmacher Assocs., Inc. 

Ind Fort Wayne, New/Era Sis. Inc. 
Ind Indianapolis, New/Era SiS., Inc. 
Iowa AtlantiC, Kimian SiS., Inc. 
Kans Overland Park, B. Plehler 
La Harahan, P. Arceneaux 
Md Baltimore, S. Gulick 
Mich Southfield, Champagne Sis. Co. 
Minn Minneapolis, Jensen Sis. Co. 
Mo Maryland Hghts, N.A. Foster 

312-631-3248 
219-432-1164 
317-257-7333 
712-243-1626 
913-648-5191 
504-737-8074 
301-655-2944 
313-354-0270 
612-941-7181 
314-739-1655 
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NY New Rochelle. S. Cohn Assocs., Inc. 
914,235,1137 

Ohio DaytOn, N. ~r Corp. 513,29&-3566 
Ohio Rlchfield, N. Bear Corp, 216-659..a131 
Ore Por1land, Earl & Brown Co. 503-292-9145 
Pa Enon Valley. NEBco Assocs., Inc.' 216-457-2333 
Pa Holland. Par-Nell Sis. Co. 215-355-9330 
Tex Dallas, The COllins Co. 214-279-5218 
Tex Houston, D. Moen 713-524-8451 
Wash Seattle, Earl & Brown Co. 206-284-1121 
WVa Princeton. D. Vest 
For: Can., Montreal, Quebec, E.S. Gould Mktg. Co., 

Ltd. 514-636-0220 
LINEMASTER SWITCH CORP .• Box 52, Woodstock, 

Conn., 06281, Tel: 203-974-1000; Sis. Mgr: W.O. 
Johnson 

LlNEMASTER local Oistributors 
Cal MI. View. Abacus EIClms. Co., Inc., 1065 Terra 

Bella Ave. 415-961-1500 
cal San Diego, Shanks and Wright Inc., 2045 Kettner 

Blvd. 714-239-0176 
K¥ LOUisville, Burks, P .. I., 842 S. 7th 502-589-3960 

LINK COMMUNICATIONS INC.; 260 W. Broadway, New 
York, N.Y., 10013, Tel: 212-267-2575; Ch. Eng: A.D. 
Kott 

LION PRECISION CORP, 60 Bridge St., Newlon, Mass., 
02195, Tel: 617-969-4710; Sis. Mgr: P.S. Vail; Pres: L. 
Michelson; Chief Engr: A. Sherman 

LIPPS,INC~ 1630 Euclid St., Santa Monica, CaiN., 80404, 
Tel: 21W93-0449; Gen, Mgr: R.J. Cross 

Vol 1~14,315 
L1SK, GW. CO., 5019 South St., Clifton Springs, N.Y., 

14432, Tel: 315-462-2611; C.E: M.O. Walsom; Asst. 
C.E: H. Schuhman; Proj. Engr: W. Merscher 

--- Advertisement ---
Design, develop, and manufacture 
standard and special military and com
mercial Linear and Rotary Solenoids. 
Also Rotary stepping actuators, both 
uni-directional and bi-directional for 
Rotary switches, waveguide switches, 
flag indicators, and similar applica
tions. 

LITHIC SYSTEMS,IIIIC., Box 869, Cupertino, Cal., 95014, 
Tel: 408-257-2004; Pres: R.Hirschfeld 

LITRONIX, 19000 Homestead Rd:, Cupertino, Cal., 95014, 
Tel: 408-257-7910, TWX: 910-338-0022 D. Fraser 

UTRONIX local Distributors 
Ariz Phoenix, Hamilton/Avnet EIClrncs .• 1739 N. 28th 

Ave. 602-269-1391 
Cal Culver City, Hamilton Electro Sales 

213-870-7171 
Cal Hollywood, Hamiltonl Avnet Elctrncs. 

305-925-5401 
Cal Mt. View, Hamilton/Avnet Corp., 340 Middlefield 

Rd. 415-961-7000 
Cal San Diego, Hamiltonl Avnet Corp .• 5569 Kearny 

Villa Rd. 714-279-1550,279-2421 
Ga Atlanta, Hamiltonl Avnet Elctmcs., 6700 1-85 

Access Rd. 404-448-0800 
III Schiller Park, Hamilton-Avoet EIClrs., 3900 N. 

25th Ave. 
Kans Prairie Village, HamUtonl Avnet EICU/lCS., 3500 W. 

75th SI. 913-362-3250 
Md Hanover, Hamiiton/Avnet Elctrns. 301-796-5000 
Mass Burlington, Hamilton/Avnet Elctrns. 617-273-2120 
Mass Cambridge, Wilshire Elctrns.lNewEngland, 205 

Alewife ~rook Pkwy. 617-491-3300 
Mich Uvonia, Hamiiton/Avnet EIClrns. 313-522-4700 
Minn Minneapolis, Hamiltonl Avnet Elctrns. 

612-854-8400 
Mo Hazelwood. Hamiltonl Avnet Electronics 

314-731-1144 
NJ Cedar Grove, Hamiltonl Avnet Elctrns. 

201-239-0800 
NJ Cherry Hill, Hamiltonl Avnet Elctrns, 

609-862-9337 
NY Buffalo, Summit Dist. Inc., 916 Main St. 

716-884-3450 
NY Syracuse, Hamiiton/Avnet Elctrns. 315-437-2642 
NY Westbury, Hamilton-Avnet Electrns., 70 state St. 
Tex Dallas, Hamlltonl Avnet Elctrns .. 2403 Farrington 
Tex Houston, Hamilton/Avnet Elctrns .• 1216 W. Clay 
Utah Salt Lake City, Hamiltonl Avnet Elctrns. 

801-262-8451 
Wash Seattle, Hamiltonl Avnet Elctrncs .• 2320 6th Ave. 

206-824-5930 
For: Can., Montreal, Hamlltonl Avnet EIClrns. 

514-735-6393 
For: . Can., Ottawa, Ont., HamUtonl Avnet Elctrncs., 

880 Lady Ellen PI. 
For: Can .. Toronto, Ont .• Hamliton/Avnet Elctrns. 

416-789-1838 
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UTTELFUSE, I~ 800 E. Northwest Hwy., Del! PlaIne8, 
IU .. 80016, Tel: 31200824-1188, TWX: 910-233-3588; Sis. 
Mgr: John BorzOni ..... _.;. __ ......... ""Vol :zel0t4-1099 

local Salas Offices & Reps. 
Ariz Phoenix, H Moore ·Sls. Co. 
Cal Burlingame, W. J. Purdy Co. 
Cal Inglewood, J Berman Co. 
Colo Denver, McLoud & Raymond Co. 
Ga Dacatur. F. C. NIckerson Co. 
Haw Honolulu, E Blackwell & Assoc. 
Ind Indianapolis, L. M. DeVoe Co. 
Kans Overland Park, T. L. Dowell, Inc. 
Md Silver Spring, Ansell Engrg. 
Mass NewtonvUle, C Segel Co. 
Mlch Detroit, R.C. Merchant & Co. 
Minn Edina, M Foster Co. 
NY Buffalo, R. W. Mitsener Co. 
NY Syosset, Masin-Eseo Inc. 
Ohio Rlchfieid, Neal Bear Corp. 
Ore Portland, J. V. BeLusko Co. 
Pa Enon Valley, NEBco Assocs. Inc. 
Pa Narberth, S. A. Jeffries, Inc. 
Pa Reading, Beil & Whitaker 

602-274-0060 
415-347-7701 
213-678-1281 
303-756-1589 
404-831-4481 
808-847-3028 
317-257-1227 
913:649-6069 
301-949,1655 
617-969-6900 
313-535-8000 
612-835-2252 
716-854-2517 
516-384-0310 
216-659-3131 
503-222-4279 
216-457-2333 
215-864-8500 
215-779-2610 
901-458-8263 
214-358-4335 

Tenn Memphis, A Engelman Co. 
Tex Dallas, Lund & Co. 

lITTElFUSE. local Distributors 
Ala Birmingham, J.W. Clary Co., 1713 Second Ave. 

S. 205-322-2488 
Ariz Tucson. Inland Elctrn Supply Co., Inc, Box 4010, 

715 E. Broadway 
Cal Goleta, Radio Prods. SiS., 350 S. Kellogg Ave 

805-964-8623 
Cal Los Angeles, Radio Prods. SiS., 1501 S. Hill SI. 

213-748-1271 
Cal Mt. View, Elmar Elctrn., 2288 Charleston Rd. 

415-961-3611 
Cal San Diego, Radio Prods. SiS., 7889 Clairemont 

Mesa Blvd. 714-292-5611 
Cal San Diego, Western Radio, 1415 India 51. 

714-235-8571 
Cal San Jose, Quement Ind'l. Elctrns., 1000 S. 

Baseom Ave. 
Colo . Commerce City, Elmar Electronics Inc., 6777 E. 

50th Ave. 303-287-9611 
COM Fairfield, Utronic Inc., 273 Linwood Ave. 

203-255-4521 
Ga Atlanta, Jackson Elctrncs., 1135 Chattahoochee 

Ave. NW 404-355-2223 
'" Chicago, Elclrn. Oistr. Co., Inc., 4900 N. Elston 

Ave. 
III Palatine, Ohm/Elctrns, 645 Vermont Ave 

312-359-5500 
Ind FI. WaYfl9, Ft. Wayne Elctms. Supply, 3606 

Maumee A ~e. 219-742-4346 
Ind South Bend, Radio Distr Co Inc, 1212 High St 

219-287-2911 
Ky Louisville, Burks, P.I., 842 S. 7th 502-589-3960 
La Shreveport, Interstate Elee. Co., 1419 Culpepper, 

Box 1094 318-423-6131 
Md Baltimore, Radio Elec. Service Co., 1026 

Cromwell Bridge Rd. 301-823-0070 
Mass Woburn, Abbott EIClrn., 902 Main 51. 

617-935-2040 
Mich Muskegon, Western EIClrn Supply, 1781 5th St 

616-722-7628 
Mich Romulus, Pioneer/MiChigan, 6337 N. Beverly 

Plaza 313-729-8500 
Minn Duluth, Northwest Radio, 123 E. First St. 

218-727-1565 
Minn Minneapolis, EIClrn Center Inc., 127 3rd Ave. N. 

612-338-5881 
lIIeb Omaha, J-B Distributing Co., 1616 Cass $t 

402-341-5525 
NJ Pennsauken, Recso Eltrns.-Div. of ASlax, Airport 

& Central Hwys. 609-662-4000 
NJ Springfield, Federated EIClrns. Div. Federated 

Purchaser, Inc., 155 Rte. 22 201..a76-8900 
NY Binghamton, Wilshire Elctms., 617 Main St., 

Westover Plaza 601-797-1236 
NY Elrnsford, Melville Radio, 1 Nepperham Ave. 

914-592-7100 
NY Lynbrook,Peerless Radio, 19 Wilbur 51. 

516-593-2121 
NY New York, MiOway Ind'l. Elec .• 38 E. 29th 51. 

212-889-0370 
NY Rochesler, Rochester Radio, 140 Main st. 

116-454-6300 
Ohio Akron, Akron EiClrn. Supply, 107 S. Arlington St 

216-762-8818 
Ohio Cincinnati, United Radio Co., Summit & Reinhold 

Or. 800-582-7080 
Ohio Cleveland, Pioneer Standard Elctms., Inc., 4800 

E. 13181 SI. 216587..a600 
Ohio Dayton, Pioneer IDayton;19OO Troy 51. 

513-2ae,.9900 
Ohio Soion, REPCO,6835 Cochran Rd. 216-248-8900 

*Vol.4-1913 

Okla Tulsa, Oil Capitol Elec., 708 S. Sheridan 
918-8ae,.2541 

Ore Por1land, Almac/Stroum EIClrns, 8888 SW 
Canyon Rd 503-292-3534 

Pa Altoona, Allegheny Elctrns, Inc,800 Chestnut Ave 
Pa Erie, Mace Elctrn., 2631 W. 8th 51. 814-838-3544 
Pa Philadelphia, Simco Inc., 3807-11 N. Broad St. 

215-BA-9-1880 
Tenn Chattanooga, Curle Elctrns., 1813-5. Mark,,! 
Tex Ft. Worth, Swieco, Inc., BOx 670, 1518 E. 

Lancaster 51 817-335-8521 
Tex Houston, Harrison Equip. Co. Ino., 1616 

McGowen SI. 713-224-9131 
Utah Salt Lake City, Standard Supply Co., 225 E. 6th 

So. 801..a55·2971 
Va NorIoIk, Priest Elctrn., 6431 TIdewater Or. 

703-855-2021 
Va RoanOke, Peoples Radio & Tv Supply Co., 1015 

Moorman Rd 
Wash SeaWe, Almac/Stroum Elctrns, 5811 Sixth Ave 

S. 206-763-2300 
Wisc Madison, Satterfield Elctrn., 1900 S.Park 51. 

608-257-4801 
Wise Milwaukee, Electronic Expeditors, Inc., 6045 N. 

Green Bay Ave. 414-228-8.100 
Wise Milwaukee, Marsh Elctrns., 6047 W. Beloit Rd. 

414-545-6500 
LITTON INOS., Electron Tube Div., 960 Industrial Rd., San 

Carlos, Calif.. 94070, Tel: 415-591·8411, TWX: 
910..a76-4900; Adv. Mgr: W.S. Patton 

LITTON INDS., Poten~orneter Div., 226 E. Third St., Mt. 
Vernon, N.Y., 10550. Tel: 914-664-7733, TWX: 
710-562-0129; V.P. & Dir. Mig: G.T. Erbe; Contr. Mgr: 
E.R. Cubbin; Sis. Eng: H.A. Klein 

Local Sales Offices & Reps. 
Ala Huntsville, TeChnology Instr. Assoes. 

. 205-883-7893 
Cal Norwalk, Comar Co. 213·921-8695, 8697 
Cal Sunnyvale, Comar Co. 408-245-3193 
Fla Pompano BeaCh, Technology Mktg. Assocs. 

305-942-0774 
III Hinsdale, Momak Sis. 312-654-4524 
Md Baltimore, A.A. Wafer Assocs. 301-744-1133 
Mass Cambridge, Vector Sis. 617-491-5700 
Mo 51. Louis, B & H Assocs. '314-427-7200 
NY New York, Trionie Assocs., Inc. 516-466-2300 
NY Syracuse, C. W. Floring Assocs. 315-478-2149 
Ohio Dayton, Rixan Assocs., Inc. 513-278-4216 
Pa Newton Square, Representation, Inc. 

215-353-4300 
Tex Dallas, Hillman Entprs. 214-827-4790,4791 
For: Can., Montreal, Wilson Entprs. 514-935-1266 
For: Can., Toronto, Wilson Entprs. 416-766-0510 

LiTTON SYS., INC., Guidance & Control Sys. Div., 5500 
Canoga Ave., Woodland Hills, Calil., 91364; Sis. Mgr: 
W.C.McAtee 

LlVINGSTON·ELCtRN., Oiv. Jettron Prods., Box 7. 58 Rte. 
10, Hanover, N.J., 07936, Tel: 201-867-0571, TWX: 
710-986-8243; Sis. Mgr: B. Leroe 

LMB HEEGER, INC., 729 Ceres Ave., Los Angeles, Calif., 
90021, Tel: 213-627-9310; Sis. Mgr: Otto L. Heeger 

1MB Local Distributors 
Ariz Tucson, Inland EIClrn Supply Co., Inc, Box 4010, 

715 E. Broadway 
Cal Goleta, Radio Prods. SiS., 350 S. Kellogg Ave 

805-964-8823 
Cal Los Angeles, Radio Prods. SiS., 1 501 S. Hill St. 

213-748-1271 
Cal San Diego, Radio Prods. Sis., 7889 Clairemont 

Mesa Blvd. 714·292-5611 
Cal San Diego, Shanks and Wright Inc., 2045 Kettner 

Blvd. 714-239·0176 
Cal San Jose, Quemeni Ind'i. EIClrns., 1000 S. 

Bascom Ave. 
'" Chicago, EIClrn. Dislr. Co., Inc., 4900 N. Elston 

Ave. 
'" Palatine. Ohrn/EIClrns, 645 Vermont Ave 

312-359-5500 
IndFt. Wayne, Ft. Wayne EIClrns. Supply, 3606 

Maumee Ave. 219-742-4346 
Mim Minneapolis, Elctrn Center Inc., 127 3rd Ave. N. 

612-338-5881 
Mo SI. Louis, Van Sickle Radio EIClrns. Inc, 1915 

Washington Ave 314-MA-1-5000 
Neb Omaha, Radio Equipment Co .. Box 3843, 625 N. 

18th SI. 402..a41-7700 
Utah Salt Lake City, Standard Supply Co .• 225 E. 6th 

So. 801-355-2971 
LIIIR COMMUNICAtiONS, INC., 35 Central Ave., 

Farmingdale, N.Y., 11735, Tel: 516-293-1010. TWX: 
510-224-8575 

LOCKHEE(} ELCTRNS. CO., Rte. #22, Watchung, N.J .• 
07060, Tel: 201-757-1500, TWX: 710-997-9541; Dir. 
Mktg: M. Posin; Dir. Mktg: 1.0. Baumel; Olr. Mktg: M.A. 
Tutino 

Local Sales Offices & Reps. 
Cal cupertino, Lockheed Eictm. Co. 408-257-3357 



MANUFACTURERS & SALES OFFICES DIRECTORY 

Cal Downey, Lockheed Elctrn. Co. 213-869-1187 
Ga Atlanta, Lockheed Elctrns. Co. 404-266-0730 
III Elmhurst. Lockheed Elctrns. Co. 312-833-4600 
Mass Lexington, Lockheed Elctrns. Co. 617-861-1880 
Mich Southfield, Lockheed Elctrns. Co. 313-557-5037 
Minn Bloomington, Lockheed Elctrns. Co. 

612-888-6080 
NJ Fort Lee, Lockheed Elctrns. Co. 201-947-8107 
Pa West Conshohocken, Lockheed Elclrns. Co. 

215-825-2880 
Tex Richardson, Lockheed Elctrns. Co. 214-231-6163 
Va Arlington, Lockheed Elctrns. Co. 703-525-3600 

LOCKHEED ELCTRNS. CO., Data Prods. Div., 6201 E. 
Randolph, Los Angeles, Cal., 90040, Tel: 
213-722-6810, TWX: 91 0-580-3623; Dir. Mktg: M. Posin 

LOCTITE CORP., 705 N. Mountain Rd., Newington, Conn., 
06111., Tel: 203-278-1280 

LOGICONCEPTS INC., 3831 H Catalina SI., Los Alamilos, 
Cal., 90720, Tel: 213-596-3377; Pres. K. Voight; V.P: M. 
Rounds 

--- Advertisement ---

Manufacturer of Precision Solid State 
Digital Timers & Clock. As well as 
Solid State Time Base Controllers. 
Our timing Product Find a wide Range 
of usage from the Home To Highly 
sophisticated Aerospace Applications. 
Our Engineering Dept. is Available for 
Custom Design of Timing & Counting 
Systems with Emphasis on Optimum 
Cost Performance Ratio. Our Experi
ence in Mini-Computer Time Places is 
Unmatched. 

LOGIMETRICS, INC •• 100 Forest Dr .• Greenvale. N.Y .• 
11548, Tel: 516·484-2222. TWX: 510·223-0646; Nat'l. Sis. 
Mgr: R. Mei .................................................. Vol 1-479-481 
Local Sales Offices & Reps. 
Ala Huntsville, Scien. Devices SE 205-536-1969 
Ariz Mesa, Scien. Devices Phoenix 602-834-1682 
Cal Los Angeles,RF Assocs. 213-478-1586 
Cal Palo Alto, RF Assocs. 415-327-5531 
Colo Denver, Scien. Devices SW 303-573-9466 
Conn Hamden, Instr. Conslts., Inc. 203-288-5246 
Fla Ft. Lauderdale, Scientific Devices SE 

305-721-4260 
Fla Orlando, Scien. Devices SE 305-424-7932 
Haw Honolulu, Aloha Assocs. 808-922-3810 
III Northfield, Torkelson Assocs. 312-446-9085 
Ind Indianapolis, Torkelson Assocs. 317-244-7867 
Kans Lenexa, S. Sterling Co. 913-888-2995 
Md Lanham, Brimberg Assocs. 301-552-2200 
Mass Waban, Instr. Conslts., Inc. 617-969-9881 
Mich Detroit, S. Sterling Co. 313-255-1970 
Minn Minneapolis, Torkelson Assocs. 612,835-2414 
Mo SI. Louis, S. Sterling Co. 314-567-3636 
NJ Hazlet. Mer. Mon. Elctrn. Instr. 201-264-1851 
NJ Palisades Park, Scien. Devices - East 

NM Albuquerque, Scientific Devices 
NY Binghamton, Labtronics, Inc. 
NY Depew, Labtronics, Inc. 
NY Syracuse, Labtronics, Inc. 
NY Ulster Park, Labtronics, Inc. 
NC Burlington, Scien. Devices SE 
Ohio Cleveland, S. Sterling Co. 
Ohio Dayton, S. Sterling Co. 
Pa Mt. Penn, Mer Mon Elctrn. Instr. 
Pa Pittsburgh, S. Sterling Co. 
Tex Houston, Scien. Devices 
Tex Richardson, Scien. Devices 
Tex San Antonio, SCien. Devices SW 
Wash Bellevue, Brennan 

201-871-3916 
505-268-6729 
607 -7 48-0509 
716-685-4111 
315-454-9314 
914-471-2806 
919-584-8311 
216-442-8080 
513-298-7573 
201-264-1851 
412-922-5720 
713-623-4250 
214-231-8106 
512-694-6251 
206-454-9332 

LOGITEK. INC •• 42 Central Dr •• Farmingdale. N.Y .• 
11735. Tel: 516-694-3080 ...... _ ........... _ ....... Vol ~352·354 
Local Sales Offices & Reps. 
Cal Palo Alto, Adtek Assocs. 415-323-5414 
Cal Sun Valley, Weightman & Assocs. 213-768-5750 
Fla Orlando, DOSl Assocs. 305-831-1118 
Iowa Cedar Rapids, Palatine Engrg. SiS., Inc. 

319-365-8071 
Kans Andover, Palatine Engrg. Sis., Inc. 316-683-7512 
Kans Overland Park, Palatine Engrg. Sis., Inc. 

913-262-5643 
Md Baltimore, Coulbourn DeGreif, Inc. 301-247-4646 
Mass Needham Heights, Northeast Reps., Inc. 

Mo 
NJ 
Ohio 
Ohio 
Ohio 
Okla 
Pa 
Tex 

SI. Louis, Palatine Engrg. Sis., Inc. 
Clifton, Compar Corp. 
Cleveland, Ad-EI-Tek Co. 
Cleveland, Industrial Sis. Assocs. 
Englewood, Ad-EI-Tek Co. 
Tulsa, Palatine Engrg. Sis., Inc. 
Philadelphia, Technicraft Co. 
Houston, Palatine Engrg. Sis., Inc. 

617-449-3034 
314-426-7055 
201-546-3660 
216-252-0488 
216-721-7500 
513-836-2741 
918-622-0321 
215-IV-3-4700 
713-777-4477 

Tex Richardson, Palatine Engrg. Sis., Inc. 
214-231-9489 

LONDON CHEMICAL CO., 240 Foster Ave., Bensenville, 
111.,60106, Tel: 312-287-9477; V.P: KW. Anderson 

Local Sales Offices & Reps. 
Cal Burbank, London Chemical West 213-846-8666 
Colo Denver, Pathway Inc. 303-455-1352 
Fla Ft. Lauderdale, Etchomatic of Fla. 305-563-5060 
Mass Waltham, Etchomatic Inc. 617-893-2020 
Minn Minneapolis, Servco Inc. 612-339-8611 
NY Skaneateles, Spar-Kleen Prods. 315-685-5711 
Ohio Cleveland, L.W. Hodson Machinery 216-587-4500 
Pa Montgomeryville, Buerger Co. 215-699-7591 
Tex Dallas, Steven-Daniels Corp. 214-241-2333 
Exp: Bensenville, III., London Chemical, Int'l. Sis. 

312-287-9495 
For: Can., Scarborough, OntariO, Paisley Prods. 

755-2216 

LONDON CO •• 811 Sharon Dr •• Cleveland, Ohio. 44145. 
Tel: 216-871-8900; Prod. Mgr: K. Plambech 

Vol 10 478 
Local Sales Offices & Reps. 
Cal Burbank, Wright Eng. 213-843-7240 
Cal Los Altos, Wright Eng. 415-941-4405 
Conn Glastonbury, Instr. Rep. 203-633-0777 
III Chicago, Berndt Assoc. 312-283-0713 
Mass Arlington, Instr. Reps. 617-646-1034 
Mich Royal Oaks, Saiullo 313-549-3910 
NY Huntington Sta., Data-Rep. 516-423-7677 
Ohio Cleveland, Satullo 216-486-2800 
Ohio Dayton, Salullo 573-293-7061 
Pa Norristown, Data-Rep. 215-279-8210 

LORAL ELCTRN. SYS., Div. Loral Corp., 825 Bronx River 
Ave., Bronx, N.Y., 10472, Tel: 212-842-9500; V.P. Mktg: 
G. Blanton 

LORAL Local Distributors 
Ariz Tucson, Inland Elctrn Supply Co., Inc, Box 4010, 

715 E. Broadway 
LORANGER MFG. CORP., Box 948, Warren, Pa., 16365, 

Tel: 814-723-8600; Sis. Mgr: J.A. Loranger Jr. 

LORCH ELCTRNS. CORP •• 105 Cedar La •• Englewood, 
N.J., 07631, Tel: 201-569-8282. TWX: 710-991·9718; 
Mktg. Mgr: R. Felsenheld, Jr ..... __ .................... Vol ~615 
Local Sales Offices & Reps. 
Ala Huntville, Scientific Devices S.E. 
Ariz Phoenix, Williams 
Cal Inglewood, L & M Engrg. 
Cal Santa Clara, L & M Engrg. 
Colo Denver, Williams Assocs. 
Fla Orlando, Scientific Devices S.E. 

205-536-1969 
602-254-6085 
213-674-5409 
408-243-2891 
303-388-4391 

305-424-7932, 424-6792 
III Des Plaines, S. Sterling Co. 312-298-4830 
Ind Fort Wayne, S. Sterling Co. 219-747-0402 
Kans Lenexa, S. Sterling Co. 913-888-2995 
Md Randallstown, F. Groman 301-922-1994 
Mass Reading, Geder-Rotondi Assocs. 617-944-3105 
Mo SI. Louis, S. Sterling Co. 314-567-3636 
NJ Fort Lee, Tech. Mktg. Assocs. 201-224-6911 
NM Albuquerque, Williams 505-255-1638 
NY Liverpool, R&D Assocs. 315-622-2350 
NC Burlington, Scientific Devices S.E. 919-584-8311 
Ohio Cleveland, S. Sterling Co. 216-442-8080 
Ohio Dayton, S. Sterling Co. 513-298-7573 
Pa Conshohocken, Scientific Devices Phila., Inc. 

215-825-5515 
Pa Pittsburgh, S. Sterling Co. 412-922-5720 
Tex Houston, Scientific Devices SW. 713-623-4250 
Tex Richardson, Scientific Devices SW. 

214-231-8106 
Tex San AntoniO, Ashcraft 512-824-7267 
Wash Seattle, G. Gillett 206-284-3344 
Exp: New York, N.Y .. Ad. Auriema, Inc. 212-349-8220 
For: Can., Ottawa 7, Onl., L. Albert 613-746-0021 

LORD KINEMATICS, Lord Corp., 1635 West 12 St., Erie, 
Pa., 16512, Tel: 814-456-8511, TWX: 510-696-6672; 
OEM Sis. Mgr: J. Michel 

LPS RESEARCH LABS., 2050 Cotner Ave., Los Angeles, 
Cal., 90025, Tel: 213-478-0095; Sis. Mgr: Nick Barton 

LPS Local Distributors 
Cal San Jose, Quement Ind'i. Elctms., 1000 S. 

III 
Bascom Ave. 
Chicago, Elctrn. Distr. Co., Inc., 4900 N. Elston 
Ave. 

Minn Duluth, Northwest Radio, 123 E. First SI. 
218-727-1565 

NY Buffalo, Genesee Radio & Parts Co., 2550 
Delaware Ave. 716-873-9661 

NY New York, Midway Ind'l. Elec., 38 E. 29th SI. 
. 212-889-0370 

Ohio Akron, Sun Radio Co., 110 E. Market SI. 
216-HE-4-2171 

Ore Portland, Almac/Stroum Elctrns, 8888 SW 
Canyon Rd 503-292-3534 

Pa Altoona, Allegheny Elctrns, Inc, 800 Chestnut Ave 
Pa Erie, Mace Elctrn .. 2631 W. 8th SI. 814-838-3544 
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MACPA 

Utah Salt Lake City. Standard Supply Co., 225 E. 6th 
So. 801-355-2971 

Wash Seattle, Almac/Stroum Elctrns, 5811 Sixth Ave 
S. 206-763-2300 

LUFT INSTRS., INC., Old Winter SI., Lincoln, Mass., 01773, 
Tel: 617-259-9215; Sis. Mgr: L. Luft 

LUMINATOR DIV., Gulton Inds., 1200 E. Dallas N. Pkwy., 
Plano, Tex., 75074, Tel: 214-235-8307; Sis. Mgr: R.P. 
Winks 

LUNDY ELCTRNS. & SYS .. INC., Robert La., Glen Head, 
N.Y .• 11545, Tel: 516-0R-6-1440, TWX: 510-223-0605; 
Dir. Mktg: J. Snee 

LVC INDS. INC •• Co-Ord Switch Bloc·Llte Dlvs •• 135-25 
37th Ave •• Flushing. N.Y .• 11354, Tel: 212·939-9777; Sis. 
Mgr: L. Cartelll; Asst_ Sis. Mgr: J. Norat 

Vol ~513.1046 
Local Sales Offices & Reps. 
Cal Los Angeles, Dyna Sis. Co. 213-268-1175 
Colo Denver, Franklin Sis. Co. 303-922-3623 
Fla Winter Park, Steele Tech. Sis. 305-644-6641 
Kans Prairie Village, Engrg. Svcs. Co. 913-649-4000 
Mo SI. Louis, Engrg. Svcs. Co. 314-726-2233 
Pa Phila., V.S. Malia 215-836-5122 
Wash Seattle, W. Spaulding Co. 206-282-9173 

LYNN ELCTRNS. CORP., 915 Pennsylvania Blvd., 
FeasterVille, Pa., 19047, Tel: 215-677-6700, TWX: 
510-667-1988; Pres: D. Rosen; VP: M. Rosen; Sec. Tr: 
P. Rosen 

LYON METAL PROD., INC., 47 Railroad Ave., Aurora,lIl., 
60507, Tel: 312-892-8941; V.P. Sis: L.F. Tilly 

M & H ELECTRONICS. 500 Naberal Ave .• Long Branch. 
N.J., 07740. Tet 201-229-0500; V.P_ Mktg: John Hambor 

Vol ~08-915 
Local Sales Offices & Reps. 
Cal Gardena, Cutlass Elctrns. 213-324-7360 
Cal Los Altos, The Parsons Co. 415-941-4745 
Cal San Diego, J. Heaton Co. 714-283-6211 
Conn West Haven, Electronic Mktg., .Inc. 203-934-0261 
III Westchester, W.G. Brouillette & Assoc., Inc. 

312-345-6500 
Md Randallstown, C. L. Malinow & Co., Inc. 

301-922-2092 
Mass Newton, Techmar, Inc. 617-444-8130 
NJ Old Bridge, Keen Assocs. 201-727-5854 
NY E. Northport, R.W. Keen Assocs. 516-757-7642 

For Local Source Data Call Toll-Free 800-645-9200 
(In N.Y. State Call 516-294-0990 Collect) 
M & T CHEMICALS INC., SUb. American Can Co., Rahway, 

N.J., 07065, Tel: 201-499-0200, TWX: 710-996-5842 

M·TRON INDS.. INC.. Box 630. 100 Douglas St •• 
Yankton. S.D.. 57078. Tel: 605-665-9321, TWX: 
910-668-3603; Sis. Mgr: L. Tally; V.P. Mktg: K_ 
Mooibroek .............................................. _ ..... Vol ~422.423 
Local Sales Offices & Reps. 
Cal Encino, EI/Tec Inc. 213-981-9881 
Cal Redwood City, Logan Sis. Co. 415-369-6726 
Cal San Diego, Celtec Co. 714-279-7961 
Colo Denver, Mc Loud & Raymond Co. 303-756-1589 
Conn Branford, J. E. Boeing Co. 203-488-8301 
Fla Indian Rocks Beach, Tech-Rep Assocs., Inc. 

813-595-2834 
Ga Atlanta, Millar Elctrns., Inc. 404-261-6160 
III Chicago, Ellinger Sis. Corp. 312-763-1570 
Ind Fort Wayne, The Given Corp. 219-432-5585 
Iowa Des MOines, T. L. Dowell, Inc. 515"255-6583 
Kans Overland Park, T. L. Dowell, Inc. 913-649-6069 
La Chalmette, Cartwright & Bean, Inc. 504-279-4598 
Mass LeXington, J. E. Boeing Co. 617-862-2500 
Mich SI. Joseph, McNabb & Assocs.. 616-983-7727 
Minn Minneapolis, S. Clothier Co. 612-869-3231 
Miss Jackson, Cartwright e. Bean, Inc. 601-354-1368 
Mo Shrewsbury, T. L. Dowell, Inc. 314-647-7067 
NJ .Keasbey, Addem II 516-567-5900 
NY Huntington Station, Addem I 516-567-5900 
NC Raleigh, Millar Elctrns., Inc. 

919-787-9564,787-9585 
Ohio Dayton, BEK Assocs., Inc. 513-278-1343 
Ore Salem, M. K. Widdekind Co. 503-363-6445 
Pa GlenSide, Elcom, Inc. 215-885-1325 
Tenn Memphis, Cartwright & Bean, Inc. 901-276-4442 
Tex Dallas, R. E. Nesbitt Co. 214-357-4601 
Tex Houston, R. E. Nesbitt Co. 713-528-3811 

MAC PANEL CO •• Box 5027. 215 Church Ave.. High Pt., 
N.C •• 27262. Tel: 919-882-8138; Sis. Mgr: J.L Craycroft 

Vol 3-701 
Local Sales Offices & Reps. 
Ala Huntsville, Reynolds & Assocs., Inc. 

205-536-1941 
Ariz Phoenix, Zeus, Inc. 602-258-7519 
Cal Los Altos, Casey Associates 415-941-6892 
Cal Los Angeles, Costello, Little & Co. 213-870-5951 
Colo Denver, Zeus, Inc. 303-771-6200 
Fla Bradenton, Reynolds & Assocs., Inc. 

813-778-5219 
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Fia FI. Lauderdale, Reynolds & Assoc., Inc. 
305-581-6811 

Fla Melbourne, Reynolds & Assocs., Inc. 
305-727-3205 

Ga Atlanta, Reynolds & Assocs., Inc. 404-252-536() 
HI Chicago, Megatek, Inc. 312-889-1277 
Md Rockvme, J.J. Wild 301-424,84W 
Mass Needham, J.J. Wild, Inc. 617-444-2368 
Mich Detroit, B. Hocker & AsSDes. 313-531-1403 
Minn 51. Paul, Bonament Heyda Co. 612-484-8531 
NJ Mendham, J.J. Wild 201-543-4782 
NM Albuquerque, Zeus, Inc. 505-256-9831 
NY Hastings on Hudson, J.J. Wild, Inc. 914-963-3803 
NY Jericho, .J.J. Wild, Inc. 516-935-6600 
NC High Point, Mac Panel Co. 919-882-8138 
Ohio Cleveland Heights, B Nocker & Assocs. 

216-932-0984 
Ohio Dayton, B. Hocker & Assocs. 513-298-8638 
Ore Portland, J J Backer Co. 503-297-3776 
Pa Southampton, J.J. Wild, Inc. 215-357-6645 
Tex Dallas, K.O. Brown & Co. 214-357-3996 
Utah Salt Lake City, Zeus, Inc. 801-486-2317 
Wash Seattle, J.J. Backer Co. 206-285-1300 

MACDONALD & CO., 213 S. Brand Blvd., Glendale, Calif., 
91204, Tel: 213-241-1101, TWX: 910-497-4782; Sis. 
Mgr: D.W. MacDonald 

MACHINE COMPONENTS CORP., 53 Werman Ct., 
Plainview, N.Y., 11803, Tel: 516-694-7222; Pres: J. 
Kaplan; Eng. Sis. Mgr: Dol. Dubov 

MACHLETI LABS., INC., Sub. Raytheon Co., 1063 Hope 
51., Stamford, Conn., 06907, Tel: 203-348-7511, TWX: 
710-474-1744; Sis. Mgr: D. Frankel 

Local Sales Offices & Reps. 
Cal Los Angeles 213-383-1277 
III Elmhurst 312-834-8084 
For: Can., Downsview, Ont., Machlett Canada, Ltd. 

MACHLETf Local Distributors 
Cal Goleta, Radio ProdS. SiS., 350 S. Kellogg Ave 

805-964-6823 
Cal Los Angeles, Radio Prods: Sis., 1501 S. Hill 51. 

213-748-1271 
Ca~i San Diego, Radio Prods. Sls.,7889 Clairemont 

Mesa Blvd. 714-292-5611 
NJ Paterson, United-Page, Inc, 481 Getty Ave 

201-279-7500 
MACK ELEC. DEVICES, 32 Glenside Ave., Wyncote, Pa., 

lW9S, Tel: 215-884-8123; Sis. Mgr: N.K: McKinney 

MACK Local Distributors 
Cal Mt. View, Abacus Elctrns. Co., Inc., 1065 Terra 

Bella Ave. 415-961-1500 
MAG-CON, INC., 85-2nd Ave. S.E., New Brighton, Minn., 

55112, Tel: 612-633-8820; SIS. Mgr: M. Lorge 

MAGIC DOT. INC.. 40 Washington Ave_,S •• Minneapolis, 
Mlnn_. 55401. Tel: 612-333-8161. TWX: 910-576-3477; 
Ops. Mgr: S.R. Tell .......................................... Vol 2"1100 

Local Sales Offices & Reps. 
Ala Huntsville, Compar Corp. 
Ariz Scottsdale, Compar Corp. 
Cal Burlingame, Compar Corp. 
Cal Gardena, Compar Corp. 
Cal San Diego, Compar Corp. 
Conn Hamden, Compar Corp. 
Fla SI. Petersburg, Compar Corp. 
Fla Winter Park, Compar Corp. 
III Des Plaines, Compar Corp. 
Ind f=ort Wayne, Compar Corp. 
Md Baltimore, Compar Corp. 

205-539-8476 
602-947-4336 
415-347-5411 
213-327-6550 
714-565-9444 
203-288-9276 
813-342-8741 
305-671-7649 
312-824-0104 
219-743-4611 
301-484-5400 

Mass Newton Highlands, Compar Corp. 617-969-7140 
Mich Utica, Compar Corp. 
Minn Minneapolis, Compar Corp. 
Mo St. Louis, Compar Corp. 
NJ Clifton, Comjlar Corp. 
NJ Comngswood, Compar Corp. 
NM Albuquerque, Compar Corp. 
NY Albany, Compar Corp. 
NY Endwell, Compar Corp. 
NY Fairport, Compar. Corp. 
NY Uverpool, Compar Corp. 
NC Winston-Salem, Complir Corp. 
Ohio Dayton, Campar Corp. 
Ohio Fairview Park, Compar Corp; 
Pa Philadelphia, Compar Corp. 
Wash Bellevue, Compar Corp. 
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313-781-3900 
612-922-7011 
314-567-3399 
201-546-3660 
609-854-1222 
505-265-1020 
518-489-7408 
607·723-8743 
716-271-2230 
315-471-3356 
919-723-1002 
513-435-1301 

215-922-6730 
206-747-8863 I 

MANUFACTURERS" SALES OFfICES DIRECTORY 

MAGIC DOT. INC. cont'd . 
~ Advertisement 

Magic Dot switches offer a unique 
ability to sense the human touch and 
turn on a transistor to effect switch 
.closure. Thanks to advanced, solid
state technology. physical specifica
tions such assize, shape and packing 
density are easily structured to meet 
user requirements. 

Since there are absolutely no mov
ing parts. reliability is unparalleled. 
Switches interface directly to logic and 
can be supplied with LED visual indi
cation. custom nomenclature. exclu
sive electronic functions and a wide 
range of other unique innovations. 

MAGITRAN CO., 311 E. Park 51., Moonachie, N.J., 07074, 
Tel: 201-841-3650, TWX: 710'900-5064; Sis. Mgr: J. 
Grieg 

MAGNAFLUX CORP., 7328 W. Lawrence Ave., Chicago, 
111.,60656, Tel: 312-UN-7-8ooo; Sis. Mgr: R.G. Strother 

MAGNECRAFT ELEC •• 5575 N. Lynch Ave,. Chicago. ilL. 
60630. Tel: 312-282-5500. TWX: 910-221-5221; M/M: R.A. 
Dldrlksen ._ ........................... _ Vol 2"820-834; Vol ... 482· 
local Salas Offices & Reps. 
Ala Huntsville, BJR Resch. 205-881-3569 
Cal LA., Univ. Comps. 213-474-1537 
Cal San Carlos, Kollmeier 415-592-8333 
Colo Denver, Camel Elctrns. 303-757-6191 
Conn Farmington, R. Perron 203-673,4825 
Conn Trumbull, R. Perron 203-268-9631 
Haw Waianae, Pacific Mktg. 808-696-3283 
III Hinsdale, Momak Sis. 312-654-4524 
Mass Norwood, R. Perron 617-762-8114 
Mich Grand Rapids, R.P. Urban 616-245-0511 
Minn Minneapolis, Stack-Johnson Inc. 612-925-2111 
Mo Grandview, L.R. Harry & Assocs. 816-763-3634 
NH Dover, R. Perron & Co., Inc. 603-742-2321 
NJ So. Orange, Simberkoff 201-763-7900 
NY Kenmore, Simberkoff 716-834-8119 
NY Kingston, Simberkoff Sis. 914-331-4920 
NY Lockport, Simberkoff Sis. 716-434-4426 
NY New York, Sin\berkoff Sis .. Inc. 212-943-7023 
NY No. Syracuse, Simberkoff 315-456-5469 
Ohio Cleveland, Weschler Elec. 216-251-4609 
Ohio Dayton, Weschler Elec. 513-274-6972 
Okla Tulsa, H.J. Daly 918-627-4159 
Tex Dallas, Evans-McDowell Assocs. 214-236-7157 
Va ArlingtOn,Simberkoff 703-525-5898 
Wisc Mil., Gentron Corp. 414-351-1660 
For: Can., Scarborough, Onl., Lake Engrg. 

416-751-5980 
MAGNECRAFT Local Distributors 
Ariz PhOenix, Kierulff - Phoenix, 2633 E. Buckeye Rd. 

602-273-7331 
Cal Garden Grove, Allied Elctms., 12311 Industry 51. 

213-598-6805 
Cal Los Angeles, Kierulff-Los Angeles, 2585 

Commerce Way 213-685-5511 
Cal Palo Alto, Kierulff-Palo Alto, 3969 E. Bayshore 

Rd. 415-968-6292 
Cal San Diego, Kierulff-San Diego, 8797 BalbOa Ave. 

714-276-2112 
Colo Denver, Kierulff-Denver, 10890 E. 471h Ave. 

303-343-7090 
III Chicago, Allied Elctms., 2400 W. Washington 

Blvd. 312-421-2400 
Ind FI. Wayne, FI. Wayne Elctms. Supply, 3606 

Maumee Ave. 219-742-4346 
Iowa Cedar Rapids, Iowa Radio Supply Co. Inc., 719 

Center Point Rd. NE 319-364-6154 
La Baton Rouga, Ralph's, Inc., 1732 Plank Rd. 

504-344-3761 
La Lafayette, Ralph's Inc., 3004 Cameron 51. 

318-234-4507 
La New Orleens, Ralph's, Inc., 4334 Stemway Dr. 

504-242-2731 
Md Gaithersburg, Kierullf - BeII.lWash. D.C., 16021 

Industrial Dr. 301-946-0250 
Mass Boston, De Mambro Elctms, 1095 

Commonwealth Ave. 617-787-1200 
Mass Needham Hgts., Kierullf - Boston, 14 Charles SI. 

617-449-3600 
Mo 51. Louis, Van Sickle Radio Elctms, Inc, 1915 

Washington Ave 314·MA-I-5ooo 
Neb Lincoln, Scott Elctm Supply Corp .• 4040 Adams 

St 403-434-8308 
NJ Pennsauken, Reeso Ellrns.-Oiv. of Astex, Airport 

& Central Hwys. 609-882-4000 
NJ Rutherford, Kierulff-N.J., 5 Industrial Dr. 

201-935-2120 
NM Albuquerque, Kierulff-New Mexico, 2524 Baylor 

Dr., S.E. 505-247-1055 r' 
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NY •. Farmingdale, HarriSon EIctnc.,2O Smith 51. 
516-293-7990 

NY Lynbrook, Peerless Radio, 19 Wilbur St. 
516-593-2121 

NY Rochester, Rochester Radio, 140 Main 51. 
716-454-6300 

NY Rochester, Simeona Elctmcs. Corp., 275 MI. 
Read Blvd. 716-326-3230 

Pa Philadelphia. Simco Inc., 3W7-11 N. Broad SL 
215-BA-9-1880 

Tenn Chattanooga, Curle Elctms., 1813-5. Market 
Tex Beaumont, Ralph's, Inc .• 1270 Broadway 

713-833-9443 
Tex FI. Worth. Allied Elctrns., 401 E. 81h SI. 

817-338-5401 
Wash Seattle, Kierulff - Seattle, 5940 6th Ave. S. 

206-763-1550 

MAGNEDYNE INC. 5580 EI Camino R .... Carlsbad, 
Calif •• 92008. Tet 71 .... 7 .. 7,.,. TWX: 910 322-1391; 
Pres: J. Kimble; SIs. Engr: B. McCloskey .... Vol 2"654 
Local Salas Offices & Reps. 
Ariz Soottsdale, .Kachina' Assocs. 602-947-4472 
Cal MI. View, A. Barauck Co. 415-327-7711 
Cal Van N\iys. Tri-Tek 213-997-8340 
Colo Denver, Barnhill Five 303-934-5505 
Fla 51. Peter~urg, Russell Assocs. 813-526-1134 
III Chicago, J. Popp Sis. 312-261-1259 
NJ Wayne. SHL & Assocs. 201-523-1714 
Ohio Daylon. D. Steffen & Assoc. 513-293-3145 
Ohio Wickliffe, D. Steffen & Assoc. 216-944-8080 
Okla Tulsa, Norvell Assocs., Inc. 918-663-1241 
Pa Valley Forge, GU-Tronics, Inc. 215-933-8525 
Tex Dailas, Norvell Assocs., Inc. 214-350-6771 

MAGNETIC CIRCUIT ELEMENTS, 2455A Garden Rd., 
Monterey, Cal., 93940, Tel: 408-373-0456; Sis. Mgr: 
J.S. Conklin / 

--- Advertisement ---

MCE offers an extensive line of stand
ardinductors and transformers with 
package options. These incl ude 60 and 
400 Hz transformers. lamination type 
or toroidal chokes. and precision in
ductors. Miniature high frequency, 
high temperature and high voltage 
units for power supplies are our spe
cialty. Complete catalogue including 
engineering data and prices on re
quest. 

MAGNETIC ELCTRNS., 15414 Cabrito Rd., Van Nuys, 
Cal., 91406, Tel: 213-785-3116; Sis. Mgr: A. Timss 

local Sales Offices & Reps. , 
III Northbrook, Elctrns. Unlimited 

MAGNETIC METALS CO., Hayes Ave. at 21st 51.. 
Camden, N.J., 08101, Tel: 609-964-7842, TWX, 
710-891-7054; V.P. 518 .. & Mktg H.V. Paynter; Prod. Sis. 
Mgr: A.M. Pisarcik 

Local Sales Offices & Reps: 
Cal Westminster, MagnetiC Metals Co. 714-892-6627 
Fla Dunedin, W. J. Irvine Co. 817-733-5382 
III Chicago, MagnetiC Metals Co. 312-437-7440 
Minn Minneapolis, D. G. Perry & Co. 612·920-3212 
NJ Camden, Magnetic Metals Co. 609-964-7842 
NC Bethania, Candor Co. 919-924-1480 
Tex Arlington, Kentron Engrg. Sis. Co. 817-265-8292 
Exp: Philadelphia, Pa., Ballagh & Thrall, Inc. 

215-564-4020 

MAGNETIC TECHNOLOGY. Vernltron Corp.. 21001 
Klttrldge 51.. Canoga Pk.. CaL. 91303, Tel: 213-887'noo, 
TWX: 910-494-1217; Sis. Mgr: S.D. Jaffe .. _. Vol 2"1165 
Local Sales Offices & Reps. 
Cal Los Altos, Servo Data 415-984-1325 
Cal Los Angeles, Halbar 213-387-8293 
Conn Marion, Perkins Tech. Sis. 203-626-2727 
Fla St. Petersburg. Orbe 813-894-D687 
III o.ak Brook, A. Erickson 312-323-1387 
Mass Stow, Musello Assocs. 617-369-5900 
Mo Hazelwood, Oytronics 314-731-5799 
NJ Harrington Pk., Metro Tech. 201-768-8495 
NY Jericho, Melro Tech. 516-935-3330 
Ohio Cincinnati, Sheridan Assocs. 513-761-5432 
Pa Wayne, Lauria & Assocs. 215-687-6683 
Tex Dallas, Gipa Assocs. 214-241-8271 

MAGNETICO. INC •• 6 filch_Ct.. E. NorthPOrt. N.Y .. 
11731. Tel: 516-261-4502; Sis. Mgr: s.J. R_rd 

Local Sales Offices & Reps. 
Cal North Hollywood, Crown Elctms. 
Cai . Oakland, MHR Sis Agency 
Mass Brookline, Technology PrOds. Grp. 
NJ Wallington, Camp-Tech. Sis. 
Ohio Englewood, AO-EL-TEX 
Tex Garland, Air-Quip 51$. Co. 

VoI3It1258 

213-877-3550 
415·569-1564 
617-73H1856 
201-835-0332 
513-838-8471 
214-239-2604 



MANUFACTURERS & SALES OFFICES DIRECTORY 

MAGNETICO, INC. cont'd 
---- Advertisement 

Magnetico Manufactures a complete 
line of laminated and toroidal trans
formers. A complete line of precision 
Scott "TOO and reference transformers 
for use in solid state synchro to digital 
and digital to synchro converters. 
Other standard products include 
power transformers, inductors, in
verter transformers, DC to DC con
verter transformers, ratio 
transformers, pulse, wide band and hy
brid transformers. 

MAGNETICS, DIV. SPANG INDS., Butler, Pa., 16001, Tel: 
412-285-4711, TWX: 710-373-3821; Sis. Mgr: J.F. Huth 

Local Sales Offices & Reps. 
Cal San Jose, Magnetics 408-253-0591 
Cal South EI Monte, Magnetics 213-686-0920 
Fla St. Petersburg, Magnetics 813-896-4420 
III Rolling Meadows, Magnetics 312-255-6011 
Mass Granby, Magnetics 413-467-3492 
Minn Hopkins, F. Peterson Co. 612-941-5400 
NJ Westfield, Magnelics 201-233-9762 
NY New York, B. Freudenberg, Inc. 212-757-9130 
NY Rochester, Fowler-Beach 716-586-0468 
NC Greensboro, Magnetics 919-288-0053 
Ohio Findlay, Magnetics 419-424-0592 
Pa Doylestown, Magnetics 215-794-7312 
Tex Garland, Magnetics 214-272-5697 

MAGNETICS, DIV. OF SPANG INDUSTRIES, INC., Ind'l. 
Control Div., Sandy Lake, Pa., 16145, Tel: 
412-376-7515, TWX: 510-461-3334; V.P: L.N. Martin 

MAGNUM ELEC. CORP., Drawer 247, 6385 Dixie Hwy., 
Erie, Mich., 48133, Tel: 313-848-2555 

MAIN ELCTRNS., INC., 225 IDA, Wichita, Kans., 67211, 
Tel: 316-267-8379; Sis. Mgr: D.A. Main 

MAJOR DATA CORP., 1796 Monrovia Ave., Costa Mesa, 
Cal., 92627, Tel: 714-646-2455; V.P: H. Sarkissian; V.P: 
W. Speer 

MALCO, A MICRODOT CO., INC., 5150 W. Roosevelt Rd., 
Chicago, III., 60650, Tel: 312-287-6700, TWX: 
910-221-1296; Dir. Mktg. Serv: R.G. Stewart 

MALCO, Local Distributors 
Ariz Phoenix, Hamiltonl Avnet Elctrncs" 1739 N, 28th 

Ave. 602-269-1391 
Cal Hollywood, Hamiltonl Avnet Elctrncs. 

305-925-5401 
Cal Mt. View, Hamiltonl Avnet Corp., 340 Middlefield 

Rd. 415-961-7000 
Cal San Diego, Hamiltonl Avnet Corp., 5569 Kearny 

Villa Rd. 714-279-1550, 279-2421 
Colo Denver, Hamiltonl Avnet Electronics 

303-534-1212 
Ga Atlanta, Hamilton/Avnet Elctrncs., 6700 1-85 

Access Rd. 404-448-0800 
III Schiller Park, Hamilton-Avnet Elctrs., 3900 N. 

25th Ave. 
Kans Prairie Village, Hamiltonl Avnet Elctrncs., 3500 W. 

75th St. 913-362-3250 
Md Hanover, Hamiltonl Avnet Elctrns. 301-796-5000 
Mass Burlington, Harnilton/Avnet Elctrns. 617-273-2120 
Mich Livonia, Hamilton/Avnet Elctrns. 313-522-4700 
Minn Minneapolis, Hamiltonl Avnet Elctrns. 

612-854-8400 
Mo Hazelwood, Hamilton/ Avnet Electronics 

314-731-1144 
NJ Cedar Grove, Hamilton/ Avnet Elctrns. 

201-239-0800 
NJ Cherry Hill, Hamiltonl Avnet Elctrns. 

609-662-9337 
NY Syracuse, Hamilton/ Avnet Elctrns. 315-437-2642 
NY Westbury, Hamilton·Avnet Electrns., 70 State St. 
Tex Dallas, Hamilton/ Avnet Elctrns., 2403 Farrington 
Tex Houston, Hamilton/Avnet Elctrns., 1216 W. Clay 
Utah Salt Lake City, Hamilton/ Avnet Elctrns. 

801-262-8451 
Wash Seattle, Hamiltonl Avnet Elctrncs., 2320 6th Ave. 

206-624-5930 
For: Can., Montreal, Hamilton/ Avnet Elctrns. 

514-735-6393 
For: Can., Ottawa, Ont., Hamilton/ Avnet Elctrncs., 

880 Lady Ellen PI. 
For: Can., Toronto, Ont., Hamilton/Avnet Elctrns. 

416-789-1838 
MALLORY, P.R., 3029 E. Washington St., Indianapolis, Ind., 

46206, Tel: 317-636-5353, TWX: 317-634-4214 
Local Sales Offices & Reps, 
Cal Burlingame 
Cal La Mirada 
Fla Orlando 
Haw Honolulu, Earl Assocs. 
III Chicago 
Mass Watertown 
Mich Birmingham 
Mlnn Minneapolis 

41 5-348-2081 
213-921-7939 
305-855-6353 
808-949-6953 
312-775-9455 
617-924-2214 
313-645-1490 
612-944-2870 

Mo St. Louis 314-727-8695 
NJ Hillsdale, P. R. Mallory & Co. 201-666-3600 
NY Manhasset, F. Spellman 516-627-3399 
NC Lexington 704-249-9101 
Ohio Dayton 513-299-5505 
Ohio Maple Hgts. 216-663-6600 
Okla Tulsa, G.v. Peck Co. 918-585-5853 
Ore Portland, Earl & Brown 503-292-9145 
Pa Philadelphia 215-844-8891 
Tex Dallas, G.V. Peck Co. 214-328-3511 
Tex Houston, G.V. Peck 713-664-1435 
Wash Seattle, Earl & Brown 206-284-1121 
Wisc Milwaukee 414-342-3616 
For: Can., Tor., Ont., J. Matthey & Mallory 

416-763-5111 
For: Can., Willowdale, Ont., A. Simmons 

416-445-9111 
MALLORY, P.R. Local Distributors 
Cal Goleta, Radio Prods. Sis., 350 S. Kellogg Ave I 

805-964-6823 
Cal Los Angeles, Radio Prods. Sis., 1501 ff. Hill St. 

213-748-1271 
Cal Mt. View, Abacus Elctrns. Co., Inc., 1065 Terra 

Bella Ave. 415-961-1500 
Cal Mt. View, Elmar Elctrn., 2288 Charleston Rd. 

415-961-3611 
Cal San Diego, Radio Prods. Sis., 7889 Clairemont 

Mesa Blvd. 714-292-5611 
Cal San Diego, Shanks and Wright Inc., 2045 Kettner 

Blvd. 714-239-0176 
Cal San Diego, Western Radio, 1415 India St. 

714-235-6571 
Colo Denver, Burstein-Applebee 303-244-3336 
Conn Fairfield, Utronic Inc., 273 Linwood Ave. 

203-255-4521 
Conn Hamden, Connecticut Electro Sis., 1601 Dixwell 

Ave. 203-288-8266 
Ga Atlanta, Jackson Elctrncs., 1135 Chattahoochee 

Ave. NW 404-355-2223 
III Chicago, Burstein·Applebee 312-763-4848 
III Chicago, Elctrn. Distr. Co., Inc., 4900 N. Elston 

Ave. 
Ind Ft. Wayne, Ft. Wayne Elctrns. Supply, 3606 

Maumee Ave. 219-742-4346 
Ind South Bend, Radio Distr Co Inc, 1212 High St 

219-287-2911 
Kans Kansas City, Burstein·Applebee 816-561-5460 
Ky Louisville, Burks, P.I., 842 S. 7th 502-589-3960 
Md Baltimore, Radio Elec. Service Co., 1026 

Cromwell Bridge Rd. 301-823-0070 
Mass Woburn, Abbott Elctrn., 902 Main St. 

617-935-2040 
Mich Romulus, Pioneer/Michigan, 6337 N. Beverly 

Plaza 313-729-8500 
Minn Minneapolis, Elctrn Center Inc., 127 3rd Ave. N. 

612-338-5881 
Mo Kansas City, Burstein Applebee 816-561-5460 
Mo SI. Ann, Interstate Ind Elctrn, 10525 St. Charles 

Rock Rd 314-428-8522 
Mo St. Louis, Van Sickle Radio Elctrns, Inc, 1915 

Washington Ave 314-MA-l-5000 
Neb Lincoln, Burstein Applebee 402-434-0678 
Neb lincoln, Scott Elctrn Supply Corp., 4040 Adams 

St 403-434-8308 
Neb Omaha, J·B Distributing Co., 1616 Cass St 

402-341-5525 
NY Farmingdale, Harrison Elctnc., 20 Smith St. 

516-293-7990 
NY Lynbrook, Peerless Radio, 19 Wilbur St. 

516-593-2121 
NY New York, Midway Ind'l. Elec., 38 E. 29th St. 

212-889-0370 
NY Rochester, Rochester Radio, 140 Main St. 

716-454-6300 
NY Rochester, Simcona Elctrncs. Corp., 275 Mt. 

Read Blvd. 716'328-3230 
NY White Plains, Westchester Elctrns., 602 

Mamaroneck Ave. 914-949-2400 
Ohio Cincinnati, United Radio Co., Summit & Reinhold 

Dr. 800-582-7080 
Ohio Cleveland, Pioneer Standard Elctrns., Inc., 4800 

E. 131st St. 216587-3600 
Ohio Dayton, Pioneer !Dayton, 1900 Troy St. 

51.3-236-9900 
Okla Tulsa, Oil Capitol Elec., 708 S. Sheridan 

918-836-2541 
Ore Portland, Almac/Stroum Elctrns, 8888 SW 

Canyon Rd 503-292-3534 
Pa Altoona, Allegheny Elctrns, Inc, 800 Chestnut Ave 
Pa Reading, Barbey Elctrn., 333 N. 4th St. 
Tex Ft. Worth, Swieco, Inc., Box 670, 1518 E. 

Lancaster St 817-335-6521 
Tex Houston, Lenert Co" Box 2184 713-225-1465 
Wash Seattle, Almac/Stroum Elctrns, 5811 Sixth Ave 

S. 206-763-2300 
Wisc Milwaukee, Electronic Expeditors, Inc., 6045 N. 

Green Bay Ave. 414-228-8100 
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MALLOR 

MALLORY BATTERY, P.R. Mallory, S. Broadway, 
Tarrytown, N.Y., 10591, Tel: 914-591-7000; Mgr. Appl. 
Eng: G. Cruze 

(Refer to Mallory, P.R. & Co, Inc, for sales office 
information,) 

MALLORY BATTERY Local Distributors 
Ala Birmingham, J.w. Clary Co., 1713 Second Ave. 

S. 205-322-2488 
Cal Garden Grove, Allied Elctrns" 12311 Industry St. 

213-598-6605 
Cal Los Angeles, Kierulff·Los Angeles, 2585 

Commerce Way 213-685-5511 
Cal Mt. View, Elmar Elctrn., 2288 Charleston Rd, 

415-961-3611 
Ga Atlanta, Jackson Elctrncs., 1135 Chattahoochee 

Ave. NW 404-355-2223 
III Chicago, Allied Elctrns., 2400 W. Washington 

Blvd. 312-421-2400 
La Shreveport, Interstate Elec. Co., 1419 Culpepper, 

Box 1094 318-423-6131 
Md Baltimore, Radio Elec. Service Co., 1026 

Cromwell Bridge Rd. 301-823-0070 
Minn Duluth, Northwest Radio, 123 E. First St. 

218-727-1565 
NY Buffalo, Summit Dist. Inc., 916 Main St. 

716-884-3450 
Ohio Akron, Akron Elctrn. Supply, 107 S. Arlington St 

216-762-8818 
Ohio Akron, Sun Radio Co., 110 E. Market St. 

216-HE-4-2171 
Ohio Cleveland, Farr Elctrns, 5403 Prospect Ave, 

216-881-7403 
Ohio Warren, REM Elctrns. Supply Co., 264 W. Market 

St. 216-399-2777 
Pa Pittsburgh, Cameradio Co., 2801 liberty Ave. 

412-391-7400 
Tenn Chattanooga, Curle Elctrns., 1813-S. Market 
Tex Ft. Worth, Allied Elctrns" 401 E. 8th St. 

817-336-5401 
Tex Houston, Harrison Equip. Co. Inc., 1616 

McGowen St. 713-224-9131 
Va Norfolk, Priest Elctrn., 6431 Tidewater Dr, 

703-855-2021 
Wisc Madison, Satterfield Elctrn., 1900 S.Park SI. 

608-257-4801 
Wisc Milwaukee, Marsh Elctrns., 6047 W. Beloit Rd. 

414-545-6500 
MALLORY CAPACITOR CO., Div. P.R. Mallory & Co., 

3029 E. Washington St., Indpls., Ind., 46201, 'tel: 
317-636-5353, TWX: 317-634-4214; Sis, Mgr: A.E. 
Irwin 

(Refer to Mallory, P.R. & Co. Inc, for sales office 
information,) 

MALLORY Local Distributors 
Cal Mt. View, Elmar Elctrn., 2288 Charleston Rd. 

415-961-3611 
Conn Hamden, Arrow Elctrncs., 295 Treadwell St. 

203-248-3801 
La Shreveport, Interstate Elec. Co., 1419 Culpepper, 

Box 1094 318-423-6131 
Md Baltimore, Arrow Elctrns., 5207 E. Drive 

301-247-5200 
Mass Burlington, Arrow Elctrns., 15 A Street 

617-273-0100 
NJ Moorestown, Arrow Elctrns., Pleasant Valley Rd. 

609-235-1900 
NJ Saddlebrook, Arrow Elctrns. Inc., 285 Midland 

Ave. 201-797-5800 
NY Farmingdale, Arrow Elctrns., Inc., 900 Broad 

Hollow Rd., Rte. 11 0 516-694-6800 
Ohio Cleveland, Arrow Elctrns., 23945 Merchantile Rd. 

216-464-2000 
Ohio Cleveland, Farr Elctrns, 5403 Prospect Ave. 

216-881-7403 
Ohio Dayton, Arrow Elctrns., 3100 Plainfield Rd, 

513-253-9176 
MALLORY CONTROLS, P.R. Mallory, Box 327, Frankfort, 

Ind., 46041, Tel: 317-654-5501, TWX: 317-634-4214; 
Sis. Mgr: R. Horstmann 

(Refer to Mallory, P.R. & Co, Inc. for sales office 
information, ) 

MALLORY CONTROLS Local Distributors 
Cal MI. View, Elmar Elctrn., 2288 Charleston Rd, 

415-961-3611 
La Shreveport, Interstate Elec. Co., 1419 Culpepper, 

Box 1094 318-423-6131 
MALLORY METALLURGICAL, Div. P.R. Mallory, 3029 E. 

Washington St., Indianapolis, Ind., 46201, Tel: 
317,636-5353, TWX: 317-634-4214; Cust. Svc, Mgr: R, 
Gaugush; Appl. Engr: V. Heil 

Local Sales Offices & Reps. 
Cal Burlingame, Mallory Metallurgical Co. 

415-348-2081 
Cal Los Angeles, Mallory Metallurgical Co. 

213-921-7939 
III Chicago, Mallory Metallurgical Co. 312-282-7100 
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Mass Watertown. Mallory Metallurgical Co. 
617-924-2214 

Mlch Birmingham, Mallory Metallurgical Co. 
313-645-1490 

NJ Hmsdale, Mallory Metallurgical Co. 201-666-3600 
NC Lexington, Mallory Metallurgical Co. 

704-249-9101 
Ohio Dayton. Mallory Metallurgical Co. 513-299-5505 
Pa Philadelphia, Mallory Metallurgical Co. 

215-844-8891 
Pa PittSburgh, Mallory Metallurgical Co. 

412-563-3142 
Wisc Milwaukee, Mallory Metallurgical Co. 

414-342-3616 
For: Can., Toronto 15. Ontario, Johnson Matthey & 

Mallory Ltd. 416-763-5111 
MALLORY TIMERS, P.R. Mallory, 3029 E. Washington St., 

Indpls.. Ind.. 46201. Tel: 317-836-5353. TWX: 
317~634-4214; Sis. Mgr: D.J. Bowden 

(Refer to Mallory. P.R. & Co. Inc. for sales Office 
information.) 

MANGER ELEC. CO .• INC .• W. Henry St.. Stamford. Conn .• 
06902, Tel: 203-348-n61; Pres: B.L. Manger; Sis. Eng: 
D.R. Mitchell; Pur. Agent: J.V. Judge 

MANHATTAN ELEC. CABLE CORP~ 170 Imlay St., 
Brooklyn, N.Y., 11231, Tet 212-855-0500; SIs. Mgr: J. 
Mlchelman .................... _ ........................... Vol :Je1391-1396 
Local Sales Offices & Reps. 
Cal Burlingame 415-697-7016 
Cal Los Angeles 213-685-5500 
Ga Atlanta 404-349-3560 
III Chicago 312-261-1133 
lit Melrose Park, Manhattan Electric Cable Co. 

312-261-1133 
Mo SI. Louis. Midwestern Elec. Cable 314-865-5050 
NY Rye 914-WO-7-4080 
Ohio Independence 216-749-7500 
Tex Houston, Texas Elecl. Insulated Cable 

713-227-5228 
MANHATTAN local Distributors 
Tex Houston, Geophysical Supply Co .• Box 52230 

713-224-0621 
MANN. DAVID W. CO., Div. GCA Corp., 174 Middlesex 

Tpke .. Burlington. Mass., 01803. Tel: 617-272-5600; 
SIs. Mgr: A.J. O'Malley 

MANN, HENRY INC .• Box 65, 925 Pennsylvania Blvd., 
Feasterville, Pa., 19047, Tel: 215-355-7200, TWX: 
800-523-1960; Pres: H. Mann; Eng.lTech. Mgr: L. 
Tepper 

--- Advertisement ---

Complete 22S-page catalog of elec
tronic production equipment and as
sembly aids. Manufacturers of all 
types of component lead forming 
equipment. Contact our Tech. Eng. 
Dept. Immediate quotes ..... Toll Free 
(800-523-1.960) 

MARATHON BATTERY CO., c/o Marathon Manufacturing 
Co., 1900 Marathon Bldg., 600 Jefferson. Houston, 
Tex .• 77002. Tel: 817-776-0650, TWX: 910-894-5203; 
Dir. of Sis: C. Grisier 

Local Sales Offices & Reps. 
Ala Huntsville, Young & Lawrence 205-539-6575 
Cal San Carlos. Looan Inc/D. Bucchia 415-592-4600 
Cal Westminster, A. Dowers 213-596-4485 
Colo Denver, Brown Tech. 303-233-Oa63 
Fla FI. Lauderdale. Young & Lawrence 305-563-6717 
Fla SI. Petersburg, Young & Lawrence 813-894-0026 
Fla Winter Pk., Young & Lawrence 305-647-8929 
III Chicago, Gassner & Clark Co. 
Ind Angola, Southern 
Ind Indianapolis, Southern Sis. 
Kans Wichita, 0 & 0 Engrg. 
Ky Louisville, Southern SIs. 
Mass Reading. C.E. Godfrey Co. 
Minn Minneapolis. Nortec Sis. Inc. 
NM Albuquerque, Bowden Assoc. 
NY Buffalo. R. Mitac:her 
Ohio Cleveland, Camps. 

219-665-3961 
317-253-3359 

316-AM-4-7358 
502-583-6902 
617-044-2230 
612-926-2855 

716-854-2517 

Pa Phila., C. Newson 215-248-3377 
Tex Arlington 817-261-9511 
Tex Hurst, Edmar Tech. SIs. Co. 817-282-5561 
Wash Seattle, R. Squibb 206-632-2450 
Wise Oak Creek. Erdman Sis. 414-761-2120 

MARATHON ELECTRIC, Firing Circuits Div .• Muller Ave., 
Norwalk. Conn., 06852, Tel: 203-846-1633; Mktg. Mgr: 
B.L. Meck 

MARCAL ELECTRO-SONICS. Div. Elroy-Randoll-Upshaw, 
Inc .• 206 N. Western Ave., Los Angeles, Cal., 90004. 
Tel: 213-H0-2-6891; Sis. Mgr: A. Berberich 

MARCO-OAK, SUb. of Oak Inds. Inc., Box 4011, 207 S. 
Helene, Anaheim, Cal., 92803, Tet 714-535-6037, TWX: 
910-&91-1185; Sis. Mgr: P.J. Landvogt 

Vol l!e519,1101 
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Local Sales Offices & Reps. 
Ariz Scottsdale. Argus Sis. 602-947-8355 
Cal Inglewood, Oak Inds. Inc. 213-678-4108 
Cal Los Altos, Oak Inds. Inc. 415-941-1237 
Colo Denver, I. Strong 303-292-6900 
Conn Glastonbury, Barton-Caron Assoc. 203-633-9417 
Fla Lauderhill. Oak Inds. Inc. 305-735-4495 
III Chicago, Delta Tech. SIs. Corp. 312-693-3380 
Md Rockville, Marktron 301-762-6210 
Md Towson, Marktron 301-825-8222 
Mass Auburndale, Barton-Caron Assoc. 617-332-2021 
Mich Southfield. Sterling-Lowell 313-352-8881 
Minn SI. Paul. Wagner Consultants Corp. 

612-698·0331 
Mo Hazelwood. Dy-Tronix, Inc. 314-731-5799 
Mo Kansas City, Dy-Tronix. Inc. 816-761-6543 
NJ Bergenfield, H. Gray 201-384-3643 
NJ Haddonfield, Gray Assoc. 609-429-5300 
NY Clinton. Advanced Comps. Corp. 315-853-6438 
NY Endicott, Advanced Camps. Corp. 607-785-3191 
NY No. Syracuse, Advanced Comps. 315-699-2671 
NY Poughkeepsie, Advanced Comps. Corp. 

NY Scottsville, Advanced Comps. Corp. 

NC Raleigh, Oak Inds. Inc. 
Ohio Columbus. Oak Inds. Inc. 
Okla Tulsa, Palatine Sis. Inc. 
Ore Portland, Oak Inds. Inc. 
Tex Houston, Palatine Sis. Inc. 
Tex Richardson. Palatine SIs. Inc. 

MARCO-OAK Local Distributors 

914-471-1623 

716-889-1429 
919-876-7591 
614-878-6470 
918-622-0321 
503-292-0878 
713-777-4477 
214-231-9489 

Mass Cambridge, Wilshire Elctrns.lNew England, 205 
Alewife Brook Pkwy. 617-491-3300 

Minn Minneapolis, ICI-Industrial Comps. Inc., 
612-927-9991 917-491-3300 

NJ Clifton, Eastern Radio. 312 Clifton Ave. 
201-471-6600 

MARCONI ELCTRNS. INC .• 500 Executive Blvd" Elmsford. I 
N.Y .• 10523, Tel: 914-592-4500, TWX: 710-567-1230; 
Exec. V -P: F. Cassidy W. B. Holland 

MARCONIINSTRS., Div. English Elet., 111 Cedar La., 
Englewood, N.J., 07631, Tel: 201-567-0807, TWX: 
7100991-9675; Mgr: K. Elkins .................... Vol 10 483-485 
local Sales Offices & Reps. 
Ala Huntsville, Lee 205-683-2530 
Ariz Phoenix, Moxon Elctrns. 602-273-7363 
Cal Irvine, Moxon Elctrns. 714-833-2000 
Cal San Diego, Moxon Elctrns. 714-292-4820 
Cal Sunnyvale, Moxon Elc!. 406-734-4352 
Colo Denver, Zeus Inc. 303-770-4400 
Fla Orlando, Lee Assocs. 305-241-4445 
Ga Chamblee, Lee Assoes., Inc. 404-457-7117 
III Chicago, K.W. Meyers 312-774-6440 
Ind Indpls .• K. Meyers 317-243-6681 
Md Bethesda. S & S 301-654-1434 
Mass Cambridge, Vector Sis. 617-49H,7oo 
Minn Mpls" K.w. Meyers 612-920-7080 
NJ Saddle Brook, L & M Assocs. 201-843-8700 
NM Albuquerque, Zeus Inc. 505-268-3941 
NY Brentwood, L & M Assocs. 516-231-8363 
NY Fayetteville, M.P. Andrews 315-637-3144 
NC Raleigh, Lee Assocs., Inc. 919-787-5818 
Ohio Worthington, Ohio Instr. 614-885-0743 
Pa Andalusia, L & M 215-639-3100 
Tex Dallas; Ejradenco 214-358-3278 
Utah Salt Lake City, Zeus Inc. 801-466-4924 
Wash Seattle, R.S. Drake Assoc. 206-763-2755 

MARK SPECIALTIES, 1780 Monrovia. Costa Mesa, Cal., 
92627. Tel: 714-642-7757 

MARKAL CO .• 250 N. Washtenaw Ave., Chicago, III., 
60612, Tel: 312-826-1700; V.P., Sis: Donald Lytton; 
Manager: E. Cooper 

MARKEL, L. FRANK & SONS, School La., NorrIstown, 
Pa., 19404, Tel: 215-272-8960, TWX: 510-660-0190; V. P. 
Mktg: W.F. MIchener .............................. Vol 30 1077,1397 
Local Sales Offices & Reps. 
Ariz Pheonix, K. Jahn Co. 602-956-9060 
Ark Hot Springs. Meredith Young Assoes. 

Cal L.A., Insulation Supply 
Cal L.A., National Wire & Cable 
Cal Redwood City, Insulation Supply 
Colo Denver, Ward Elec. Supply 
Conn Sherrnan, R.P. Mahan Co. 
Fla Clearwater, WMM Assocs. 
III Chicago, J. Glenn 
Mass Wellesley, R. Mahan 
Mich Northville. L George Agency 
Minn Eden Prairie. F. Peterson 
Mo Kansas City, Ray Deane 
Mo Webster Groves, Hippler 
NJ Colonia, H.B. Heft Assocs. 
NY Lynbrook, H.B. Heft 
NY Rochester. Gislason 
NC Charlotte, H.T. Allman Co. 

·Vol. 4-1973 

601-262-1365 
213-747-5416 
213-225-5611 
415-369-7357 
303-222-3541 
203-355-0231 
813-726-6871 
312-847-6400 
617-237-1040 
313-474-1505 
612-941-5400 
819-842-0130 
314-961-8499 
201-381-5389 
516-599-3351 
716-454-4741 
704-399-8626 

Ohio Chagrin Falls. Electrolock 
Okla Oklahoma City, J. Cole 
Ore Portland. C. Riggs 
Pa Munhall, P.E.1. Sis. Corp. 
Pa Phila., C. Newson 
lenn Chattanooga, Jackson 
Tex Tyler, Cline & Son, Inc. 
Wash Seattle, C. Riggs 
Wisc Elm Grove. J.J. Glenn & Co. 
For: Can .• Burlington, Onl.. H. Ruggles 

MARKEL, local Distributors 

216-543-5125 
405-235-2447 
503-226-3286 
412-462-6300 
215-248-3377 
615-267-4260 
214-595-1038 
206-823-5707 
414-352-7262 
416-632-1403 

NY Rochester. Simcona Elctrncs. Corp., 275 Mt. 
Read Blvd. 716-328-3230 

MARKEM CORP .• 1000 Congress SI., Keene, N.H., 03431. 
Tel: 603-352-1130. TWX: 710-366-1880; Sis. Mgr: P. 
Faulkner 

MARLIN MFG. CORP" 12404 Triskett Rd., Cleveland. 
Ohio, 4411" Tel: 216-941-6200; Sis. Mgr: P.J. Hruby 

LoCal Sales Offices & Reps. 
Mass Braintree, (Boston), Bordewieck Engrg. Sis. Co. 

617-843-0845 
Pa Newtown Square, AM Tech Sis. Co. 

215-356-0574 
MAROTTA SCI. CONTROLS, INC., Boonton Ave., 

Boonton, N.J., 07005, Tel: .201-334-7800, TWX: 
710.987-8358; Sis./Mgr: W. Browne Jr.; Sis./Eng: J. 
Unger 

MARSTAN RESISTOR, Balco Elctrns., Inc., 307 
Washington SI., Orange. N.J., 07050, Tel: 
201-677-1200, TWX: 710-994-5812; Sis. Mgr: R.W. 
Hagerty; Sis. Asst: R. Koch 

MAST DEV. CO .• 2212 East 12th St., Davenport, Iowa. 
52803. Tel: 319-326-0141; Sis. Mgr. J.A. Carrig 

MASTECH. INC., 478 E. Brighton Ave., Syracuse, N.Y .• 
13210, Tel: 315-476-3133 

MASTER APPLIANCE CORP., 1745 Flett Ave., RaCine, 
Wlsc., 53403, Tel: 414-633-7791; Dir. of Mktg: F.N. Pfeil 

VOl 30 1240,1241 
MASTER local Distributors 
Ariz Tucson, Inland Elctrn Supply Co .• Inc, Box 40.10, 

715 E. Broadway 
Ky Louisville, Burks. P.I" 842 S. 7th 502-589-3960 
Ohio Warren, REM Elctrns. Supply Co., 264 W. Market 

SI. 216-399-2777 
Pa Reading. Sarbey Elctrn .• 333 N. 4th SI. 
Utah Salt Lake City. Standard Supply Co., 225 E. 6th 

So. 801-355-2971 
MASTER ELCTRN. CONTROLS, 1553 17th St" Santa 

Monica, Cal.. 90404. Tel: 213-393-3177; Pres: I. Nizam 
local Sales Offices & Reps. 
Cal LOS Angeles, Master Distributors 213-395-2637 
Fla Belleair Beach, Consultants for Industry 

813-595-1486 
III Park Ridge, G. E. Collins Sis. 312-823-8075 
NY Scarsdale, Bassin Tech. Sis. Co. 914-SC-3-3334 

MASTER ElCTAN. local Distributors 
NY Scarsdale. Logicomp Elctrns. Inc., Box 37H 

914-723-3334 
MASTER SPECIALTIES, 1640 Monrovia, Costa Mesa, 

Cal., 92627, Tel: 714-642-2427; Mktg. Mgr: S. Brown 
local Sales Offices & Reps. 
Cal Costa Mesa 714-642-2427 
Cal Mountain View 415-961-3640 
Cal San Diego, Master Specialties Co. 714-279-4812 
Colo Denver 303-758-7741 
Fla Tttusville. MSC 305-269-3040 
Ga Atlanta, MSC 404-363-9947 
III Chicago, Master Specialties Co. 312-671-4586 
Mass Lynn 617-599-0566 
Minn SI. Paul. MSC 612-854-7535 
NJ Barrington 609-546-9044 
NY Rochester. MSC 716-342-3630 
NY Valley Stream 516-561-2334 
Ohio Wickliffe 216-946-5552 
Tex Dallas 214-357-9459 
Wash Seattle, Master Specialties Co. 206-746-4440 

MASTER SPECIAL TIES local Distributors 
Ariz Phoenix. Hamiltonl Avnet Elctrnes., 1739 N. 26th 

Ave. 602-269-1391 
Cal Hollywood, Hamlton/Avnet Elctrncs. 

305-925-5401 
Cal MI. View, Elrnar Elctrn .• 2288 Charleston Rd. 

415-961-3611 
Cal MI. View. Hamilton/Avnet Corp., 340 Middlefield 

Rd. 415-961-7000 
Cal San Diego, Hamilton/ Avnet Corp .• 5569 Kearny 

Villa Rd. 714-279-1550.279-2421 
Colo Commerce City, Elmar ElectronicS Inc., 6777 E. 

50th Ave. 303-287-9611 
Colo Denver, Hamilton/Avnet Electronics 

303-534-1212 
Conn Hamden, Arrow Elctrnes., 295 Treadwell SI. 

203-248-3801 
Ga Atlanta. Hamilton/Avnet Elctrncs., 6700 1-85 

Access Rd. 404-448-0800 
III Schiller Park, Hamilton-Avnet Elctrs .• 3900 N. 

25th Ave. 
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Kans Prairie Village, Hamilton/Avnet Elctmcs., 3500 W. 
75th SI. 913.362-3250 

Md Baltimore, Arrow Elclms .. 5207 E. Drive 
301-247-5200 

Md Hanover, Hamilton/Avnet Elctrns. 301-796-5000 
Mass Burlington, Arrow Elctrns., 15 A Street 

617-273-0100 
Mass Burlington, Hamilton/Avnet Elctms. 617-273-2120 
Mich Uvonia, Hamilton/Avnet Elctrns. 313-522-4700 
Mim Minneapolis, Hamilton/Avnet Elctrns. 

612-854-8400 
Mo Hazelwood, Hamilton/ Avnet Electronics 

314-731-1144 
NJ Cedar Grove, Hamilton/ Avnet Elctrns. 

201-239-0800 
NJ Cherry Hill, Hamilton/ Avnet Eictrns. 

609-662-9337 
NJ Moorestown, Arrow Elctrns., Pleasant Valley Rd. 

609-235-1900 
NJ Saddlebrook, Arrow Elctrns. Inc., 285 Midland 

Ave. 201-797-5800 
NY Farmingdale, Arrow Elctrns., Inc., 900 Broad 

Hollow Rd., Rle. 110 516-694-6800 
NY Syracuse, Hamilton/Avnet Elctrns. 315-437-2642 
NY Westbury, Hamilton-Avnet Electrns., 70 State 51. 
NY Woodbury, Harvey Radio, 60 Crossways Park W. 

516-921-8700 
Ohio Cleveland, Arrow Elctrns., 23945 Merchantlle Rd. 

216-464-2000 
OhiO Dayton, Arrow Elctrns., 3100 Plainfield Rd. 

513-253-9176 
Te~ Dallas, Hamilton/Avnet Elctrns., 2403 Farrington 
Te~ Houston, Hamilton/Avnet Elctrns., 1216 W. Clay 
Utah Salt Lake City, Hamilton/Avnet Elctms. 

801-262-8451 
Wash Seattle, Hamilton/Avnet Elctrncs., 2320 6th Ave. 

206-624-5930 
For: Can., Montreal, Hamilton/Avnet Elctms. 

514-735-8393 
For: Can., Ottawa, Onl., Hamilton/Avnet Elctmcs., 

880 Lady Ellen PI. 
For: Can., Toronto, Onl., Hamilton/ Avnet Elctrns. 

416-789-1838 
MASTERITE CORP., 2841 Lomita Btvd., Torrance, Cal., 

90505, Tel: 213-775-3471, TWX: 910-347-6237; Sis. 
Mgt: C. Huebert 

Local Sales Offices & Reps. 
Ariz Phoenl~, S. Rush 602-959-3594 
Cal Mountain View, Daniels-Padgett ASSOcs. 

415-969-1700 
Colo Denver, Daniels-Padgett Assocs. 303-433-7181 
Fla SI. Petersburg, Russell Assocs. 813-526-2939 
iii Wood Dale, L Bacher & Assocs. 312-766-1922 
Kans Overland Park, Penzner-Mankus Assocs. 

913-381-0004 
Mass Waltham, United Engrg. Sis. Co. 617-890-6680 
Mich Grand Rapids, R.P. Urban & Assocs. 

616-245-0511 
Minn SI. Paul, Countryman Assocs. 612~5-9151 
Mo Hazelwood, Penzner-Mankus Assocs. 

314-731-4334 
NJ Freehold, Varrelman-Gorman Co. 201-992-2505 
NY Centerport, Varrelman-Gorman Co. 212-463-5000 
NY Liverpool, Varrelman-Gorman Co. 315-458-4774 
Ohio Tipp City, Technical Component Sis. Co. 

513-667-1216 
Pa Newtown Square, Hagy Assocs. 215-459-0504 
Tex Dallas, V.J. Sykes & Assocs. 214-243-2221 
Wash Seattle, Carlyle Tech. Sis. 206-632-4290 

MATERIALS FOR ELCTRNS., INC., 149-32 132nd St., 
Jamaica, N.Y., 11430, Tel: 212-322-9400; Sis. Mgr: G. 
Planchon 

MATERIALS RESCH. CORP., Route 303. Orangeburg. 
N.Y., 10962. Tel: 914-359-4200, TWX: 710-576-2656; 
V.P. Mktg:; Sis. Mats:; Sis. Equip: J. Sloane 

Local Sales Offices & Reps. 
Cal Mountain View, Materials Research Corp. 

415-964-7272 
Mass Allston 617-429-1300 
Me Maryland Heights. J. True 314-739-3326 
NY MI. Freedom, Materials Research Corp. 

201-584-9065 
NY Orangeburg, Materials Research Corp. 
OhiO Lakewood. E. Puklte 216-221-1929 
Te~ Dallas. S. Smith 214-235-9008 
Va Springfield. P. TiberiO 703-528-1912 

MATERIALS TECHNOLOGY. INC .• P.O. Box 187. 
SOrn$rset, N.J .• 08873. Tel: 201-2.49-9200; Sis. Mgr: M. 
Gothelf 

MATHESON GAS PRODUCTS. Box 85. East Rutherford. 
N.J .• 07073, Tel: 201-933-2400. TWX: 710-989-0173; 
Sis. Mgt: J. Richerts; Mgr. Elctrns: T. Swanson 

Local Sales Offices & Reps. 
Cal Cucamonga. Matheson Gas Prods. 714-987-4611 
Cal Newark. Matheson Gas Prods. 415-793-2559 
Ga Morrow. Matheson Gas Prods. 404-478-7274 
III Joliet, Matheson Gas Prods. 815-727-4848 

Mass Gloucester. Matheson Gas Prods. 617-283-7700 
Tex La Porte. Matheson Gas Prods. 713-471-2544 
For: Can., Whitby, OntariO. Matheson of Canada Ltd. 

416-668-3397 

MATRIX CORP., 520 North 11th Ave., Beech Grove, 
Ind_, 46107, Tel: 317-786-4601; S!s.·Mgr: K. Bartlett 

Volle355; Vol 2-355; VoI4e387" 
Local Sales Offices & Reps. 
III Chicago. SEA Inc. 312-282-6694 
Ind Carrn$l. Sea Inc. 317-846-0687 
Minn Mpls., SEA Inc. 612-425-4455 
Ohio Cleveland. Instr. Sys. 216-486-0782 
Ohio Dayton. Instr. Sys. 513-293-8095 
Tex Austin. System Engrg. 512-444-0540 
Tex Dallas. Sys. Engrg. Sis. 214-231-8981 
Va Falls Church. Beacon 703-534-1868 
Wisc Waukesha. SEA Inc. 414-547-6637 

For Local Source Data Call Toll-Free ~2oo 
(In N.Y. State Cell 516-294--0980 Collect) 
MATRIX ENGINEERING CORP., 17000 S. Western Ave. 

#19. Gardena. Calff .• 90247. Tel: 213-770-0521; Sis. 
Mgr: R.L Temple; Gen. Mgt: G. Austin 

--- Advertisement ---

Matrix engineering corp. designers 
and manufacturers of work positioners 
and special tools for electronic produc
tion. Experienced developers of cus
tom tooling and fixtures for solving a 
wide variety of electronic and indus
trial assembly problems. Printed cir
cuit board holders. harness board and 
chassis handling fixtures available 
standard or custom. Also available: 
custom machining of electronic rack 
panels. 

MATRIX SYSTEMS CORP~ 9411 Lurlne Ave., 
Chatsworth, CaIlf., 91311, Tel: 213-882-2008; Sl8. Mgr: J. 
Singleton _ ••••• _ •• _._ ... __ ._ ••• ___ ....... _ ........ __ ••• _ ... Vol M3S 

Local Sal6S Offic6S & Reps. 
Cal Los Angeles. DynaSales 213-268-1175 
Cal Mountain View.IFM-North 415-961-2828 
Conn Hamden. Instr. Conslts. 203-248-4174 
Fla Melbourn$. Reynolds & Assocs. 305-727-3205 
Ga Atlanta. Reynolds & Assoes. 404-252-5360 
III Des Plaines, S. Sterling Co. 312-298-8454 
Kans Lenexa. S. Sterting Co. 913-888-2995 
Mass Waban. Instr. Consultants 617-969-9881 
Mich DetrOit. S. SlerUng Co. 313-255-1970 
Mo SI. Louis. S. Sterting Co. 314-567-3636 
NY Cortland, RJC Assocs. 607-753-3909 
NY Scarsdale. Bassin Tech. Sis. 914-723-3334 
NC GreensbOro, Reynolds & Assocs. 919-275-3725 
Ohio Cleveland. S. Sterling 216-442-8080 
Ohio Dayton. S. Sterling 513-298-7573 
Okla Tulsa. Carter Assocs. 918-936-5100 
Pa Pittsburgh. S Sterling 412-922-5720 
Tex Garland. Carter Assocs. 214-276-7151 
Te~ La Porte. Carter Assocs. 713-644-1307 

MATSUO ELEC. CO .• LTD., 3-5, 3-chome. Semari-chu. 
Toyonaka-shi. Osaka. Japan. Tel: 06-332.Q871. TWX: 
523-4164 OSA; Export Mgt: T. Ikeda 

Local Sales Offices & Reps. 
Cal Gardena. Matsuo Elctrns. of America. Inc. 

231-327'5461 
MATTHEWS, JAS & CO .• 6619 Pem Ave .• Pittsburgh. Pa .• 

15206. Tel: 412-362-6500; Sis. Mgr: S.T. Kerr 

MAURATRON, INC., 2741 satsume, Dallas, Tex., 75229, 
Tel: 214-243-3329; PNS: J.E- Sykes __ .. ___ VoIMI7 

Local Sales Offic6S & Reps. 
Cal San Diego, Tauber & Assoes .• Inc. 714-274-7242 
Mass Northboro 617-891-5660 
Mass Waltham 617-393-3127 
Te~ Dallas. V. Sykes 214-243-2221 

MAUREY INSTRUMENT CORP .• 4555 West 60th 51.. 
Chicago. III., 60629, Tel: 312-581-4555; Sis. Mgr: R. 
Ford 

MAURY MICROWAVE CORP.. 8610 Helms Ave .• 
Cucamonga. Calif .• 91730. Tel: 714-987-4715; Sales 
Mgr: W. E. Purdy 

Local Sales Offices & Reps. 
Cal Anaheim, Blair Assocs. 714-635-1350 
Cal Portola Valley. KIpp Assocs. 415-851-0123 
Colo Wheatridge. TMA. Inc. 303-423-6106 
Md Greenbelt. Riffe Assoc .. lnc. 301-474-8800 
Mass Le~ington. Zieco. Inc. 617-861-8300 
NM Albuquerque. TMA, Inc. 505-298-4321 
NY East Rockaway. Long Island, W. Bellenkes 

Assoc. Inc. 516-599-8260 
Ohio Dayton. F. L. Ohmer & A$SOC. 513-434-1454 
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THE MAXI-SWITCH CO.. 9697 Eaat RIver Road, 
Minneapolis, Minn., 55433, Tel: 612-755-7880; SI8. Mgr: 
C.G. Stout .. _ ....... _._ ... _ .... _ ...... _ ........ _ .. _ ... Vol ~1102,1103 

Local Sales Offices & Reps. 
Ala Huntsville. Young & Lawrence 205-539-6575 
Ariz Scottsdale. Williams Assocs. 602-947-4297 
Cal Canoga Park. R. Kruse 213-341-3020 
Cal Santa Clara, Nova-Troni~ 408-243-9530 
Fla FI. Lauderdale. Young & Lawrence 305-583-6717 
Fla SI. Petersburg. Young & Lawrence 813-894-0026 
Fla Winter Park. Young & Lawrence 305-647-6929 
III Fox Lake, Mesa. Inc. 312-587-6363 
Md Towson, H. White Co. 609-667-3202 
Mass Chelmsford. M. Flynn 617-256-6229 
Mich Grand Rapids. R.P. Urban & Assocs. 

Minn SI. Paul. J.R. South 
NJ Cherry Hill. H. White Co. 
NJ Middletown. D.A. Rugg 
NM Albuqurque. Williams Assocs. 
NY Penfield. J.E. Blair 
NY Wh~esboro. Elcom Sis. 

616-245-0511 
612-484-8866 
609-428-4544 
20t -67t .0&62 
505-255-1638 
716-586-1419 

NC Raleigh, Candor 919-828-5716 
NC Winston-Salem. Candor Co. 919-924-1480 
Ohio Cincinnad, Tri-State Mktg. 513-761-7993 
Te~ Dallas. J. A. Green Co. 214-631-7450 
Tex Houston, J. A. Green Co. 713-526-2959 
Va Lynchburg. Candor 703-846-6579 

MAXWELL LABS., INC., 9244 Balboa Ave .• San Diego. 
Calif .• 92123. Ttll: 714-279-5100. TWX: 910-335-2063; 
Prod. Sis. Mgr: I. Kovalik; Magneforrn Sis. Mgr: J. 
Bennett 

MCCOY ELCTRNS. COo, Sub. Oak Electro/Netles Corp~ 
Chestnut & Walta St, Mt Holly Springs, P8., 17065, Tet 
717-486-3411. TWX: 510-650-3548; SIs. Mgr: M.L Myers, 
Jr. ._ ......... _ .................................... _ ..... _ ......... Vol ~424-427 
Local Sales Offic6S & ReJ)S. 
Ariz Scottsdale. Argus Sis. 602-947-8355 
Cal Inglewood. D. R. Foyer 213-678-4108 
Cal Los Altos. Oak Inds., Inc. 415-941-1237 
Colo Denver. I.W. Strong 303-292-6900 
Fla Lauderhill, Oak Inds .• Inc. 305-735-4495 
III Chicago. Brock & Cushman 312-622-4110 
Ind FI. Wayne. Menze 219-747-5616 
Iowa Cedar Rapids. Lorenz 3t9-366-0774 
Md Baltimore. J. Sheffer 301-747-4466 
Mass Norwood, JMG. Inc. 617-762-5333 
Mich Jackson. N. Scroggs Co. 517-750-1170 
Minn Saint Paul, Wagner Consultants Corp. 

612-698-0331 
Mo Kansas City. Automatic Gen. Elcl. 816-333-8206 
NJ Haddonfield. Gray Assoc. 609-429-5300 
NY Old Bethpage. Albert Clarfield 212-757~54 
NY Pompey. S. Foster 315-677-3333 
NY Webster. S. Foster 716-872-5220 
Ohio Columbus. Oak Inds. Inc. 614-878-6479 
Ore Salem, M. Widdekind 503-363-8445 
Tex Richardson. R. Kimball 214-231-3447 
Wash Seattle, M. Widdekind 206-284-8020 
E~p: NY N.Y .• S. Ginsbury 212-689-5212 
For: Can .• Aurora. Ont., Harper-Oak Ltd. 

416-727-4231 
MCDONNELL DOUGLAS ELECTRONICS CO .• 2600 N. 

Third SI., SI. Charles. Mo., 63301. Tel: 314-232-0232. 
TWX: 910-760-1723; Mktg. Mgr. Military Sys: L.L. 
Shaw; Mktg. Mgr. Civil Sys: C.E. Kanter 

MCFADDEN ELCTRNS. CO .• 8953 S. Atlantic Blvd .• South 
Gate, CalK., 90281."'el: 213-564-5958; Sis. Mgr: W.V. 
McFadden 

MCGILL MFG. CO., electrical Dlv., 909 N. LIIfayelle St, 
Valparaiso. Ind., 46383, Tel: 219-464-1081, TWX: 
910-690-4892; SIs. Mgr: P. aaln __ ................ _ Vol 40545" 
Local Sales Offices & Reps. 
Ark. Hot Springs. M. Young 501-262-1365 
Cal Los Angeles. Clemick-Neenan & Assocs. 

213-476-1272 
Cal San Francisco. Maddox Sis. Co. 415-431-2953 
Fla Orlando, Geartner Assocs., Inc. 305-299-1000 
III Northbrook. Robert J. Eckert 312-299-2354 
Ind Arcadia. D. S. Rickards 317-253-8689 
Mass Norwood. R. Perron & Co. 617-762-8114 
Mass Sharon, L. Howard 617-326-6442 
Mich Benton Harbor, Ken-Mor Assocs .• Inc. . 

616-927-3134 
Minn Minneapolis. Electric Component Sis. 

Mo 
NJ 
NY 
NY 
NC 

612-933-2594 
SI. Louis, Larco Sis .• Inc. 314-863-1242 
Mount Laurel. Naudain Assocs. 609-235-1801 
Baldwin. C. Gliama 516-378-2700 
Pompey. S. F. Foster 315-677-3333 
Charlotte. B. M. Triggs & Assocs .• Inc. 

Ohio Cleveland. G. F. Stofer & Bro. Co. 
Ohio Tlpp City. W. J. Lenz 

704-525-7782 
216-333-0733 
513-277-5509 
215-357-8207 
615-472-0501 

Pa HoUand. Chapman Sis. Co. 
Tenn Cleveland. Vaughn Sis. Co. 
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MCKEE-

Tex Dallas, Raley Sales Co. 
Tex Mouston, Carey & Assocs., Inc. 
Wash Seattle, Strohecker, Inc. 

MCGILL Local Distributors 

214-368-1683 
713-1169-3623 
206-623-0357 

NY Rochester, Simeona Elctrncs. Corp., 275 MI. 
Read Blvd. 716-328-3230 

Ohio Cleveland, Pattison Supply Co., 4550 Willow 
Pkwy. 216-441-3000 

MCKEE-PEDERSEN INSTRS., P.O. Box 322, Danville, 
Calif., 94526, Tel: 415-937'3630; Sis. Mgr: R.G. McKee 

MCL, INC" 10 N, Beach Ave_, La Grange, III., 60525, Tel: 
312-354-4350, TWX: 910-683-1899; Mktg, Mgr: A,R. 
Walters; Prea: Robert E, Morgan ...... ,," Vol les51-566 
Local Sales Offices & Reps. 
Cal Los Altos, Cain-White & Co. 415-948-6533 
Cal Orange, Pacific Microwave 714-633-7991 
Fla Orlando, Gra~Mar, Inc. 305-894-3351 
Maw Monolulu, Aloha Assocs. 041-1574 
III MI. Prospect, Cain 312-253-3578 
Md Baltimore, Stemler 301-944-8262 
Mass Reading, G & R Assocs. 617-944-3105 
NJ Cherry Mill, Stemler Assocs. 609-667-2289 
NJ Livingston, G & A Sis. 201-992-3087 
NY N. Syracuse, NACO Elctrns. 315-699-2651 
Ohio Columbus, Cain & Co. 614-861-2119 
Tex Dallas, Avionics 214-363-6324 
Va Alexandria, Stemler 703-548-7818 
Exp: New York, New York, Sylvan-Ginsbury, Ltd. 

212-689-5212 

MCLEAN ENGRG, LABS., 70 Washington Rd., Princeton 
Jctn" N.J" 08550, Tel: 609-799-0100; V.P. Sis: W,B, 
Eckenhoff ." ••••• " •• " •••• " •• """Vol2e656; Vol 3-1048,1049 
Local Sales Offices & Reps. 
Ala Huntsville, W. Brown 205-539-4411 
Ariz Phoenix, PLS Assocs. 602-957-9110 
Cal Cupertino, T. Snitzer 408-257-8333 
Cal Del Mar. T. Snitzer 714-454-2191 
Cal L.A., T. Snitzer 213-836-6170 
Colo Denver, PLS Assoc. 303-771-0140 
Conn Bridgeport, Technical Instrs. 203-FO-8-4582 
Fla FI. Lauderdale, W. Brown 305-564-8000 
Fla . FI. Walton Bch., W. Brown 904-243-6424 
Fla Orlando, W. Brown 305-425-5505 
Ga Tucker, W. Brown 404-939-1674 
III Elmhurst, Scott Assocs. 312-279-5681 
Kans Kansas City, Harris-Hanson 816-HI-4-9494 
Mass Wilmington, Tech. Instrs. 617-944-3930 
MiCh SI. Clair Shores, J. Thorpe 313-779-6363 
Minn Mpls., Scott Elctrn. 612-929-2985 
Mo SI. Louis, Harris-Hanson 314-432-3611 
NJ FI. Lee, K. Hughes 201-944-1600 
NM Albuquerque, PLS Assocs. 505-255-2330 
NY Albany, J. Reagan 518-489-4777 
NY New Hartford, J. Reagan 315:732-3775 
NY Rochester, J. Reagan 716-473-2115 
NC Winston-Salem, W. Brown 919-768-3600 
Ohio Cleveland, Marlow Assocs. 216-381-4500 
Ore Beaverton, N.R. Schultz Co. 503-646-1345 
Tax Dallas, J.A. Green Co. 214-ME-I-7450 
Tex Houston, J.A. Green Co. 713-JA-6-2959 
Va Alexandria, W. Brown 703-TE-6-1 800 
Wash Bellevue, N. Schultz 206-454-5224 
For: Can., Montreal, Que., Brian Engrg. 514-735-1671 
For: Can., Rexdale, Onl., Brian Engrg. 416-248-0226 

MEASUREMENT SYS., INC., 523 West Ave., Norwalk, 
Conn., 06850, Tel: 203-838-5561; Pres: M. Mehr; V.P. 
Engrg: R. Gorosltl; Sis. Mgr: F. Stevens """ Vol ~356 
Local Sales Offices & Reps. 
Cal Encino, Kingway & Assocs. 213-788-4124 
Cal Fullerton; Kingway & Assocs. 213-788-4124 
Conn W. Reading, Takdata Inc. 203-938-2197 
Iowa Cedar Rapids, S & 0 Sis. Inc. 319-393-1845 
Mass Burlington, Tekdata Inc. 617-273-0198 
NY Buffalo, Telesco Assocs. Inc. 717-834-1026 
Pa Melrose Park, R. Meyers AssQC&, 215-224-1663 
Tex Richardson, P,J. Scanlon Co. 214-231-4661 
Wash Mercer Island, Penryn Sis. & Engrg. Co. 
. 206-454-1848 

MEASUREMENTS, See Edison Elctrns. Div. 
MECHANICAL ENGRAVING CO., INC., 10 Van Cortlandt 

Ave., E., Bronx, N.Y., 10468, Tel: 212-LU-4-8600; Sis. 
Mgr: J. Mande.1 

MECHANICAL ENTERPRISES, 5249 Duke St., Alexandria, 
Va., 22304, Tel: 703-751-3030, TWX: 710-832-9810; 
Div. Mgr: R.A. Thomas 

Local Sales Offices & Reps. 
Ala Huntsville, Beaeon Elctrns 
Ariz Phoenix, KCE Corp. 
Cal Burlingame, J. Log~ 
Cal Los Angeles, KCE Corp. 
Cal San Diego, KCE Corp. 
Colo Denver, Franklin Sis. 
Fla Maitland, Beacon Elctrns 
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205-881-5031 
602-992-2270 
415-697-6100 
213-649-2622 
714-278-7640 
303-922-3623 
305-647-3498 

MANUfACTURERS & SALES OFFICES DIRECTORY 

Fla Pa~m Beach Gardens, Beacon Elctrns 
305-622-2770 

Ga Atlanta, Beacon Elctrns 404-351-3654 
III Chicago, Coombs Assoc. Inc. 312-298-4830 
Md Glen Arm, Billis Sis. 301-592-7047 
Mass Wakefield, Zieco, Inc. 617-861 '8300 
Mich JaCkson, Norwood Scroggs & Co. 517-750-1170 
NJ Cherry Hill, Billis Sis. Co. 609-428-3650 
NY Huntington, Andrews & Andrews 516-692-8686 
Ohio Dayton, Neal Bear Corporation 513-299-3566 
Ohio Rictlfield, Neal Bear Corporation 216-659-3131 
SC Spartanburg, Beacon Elctrns. 803-576-7462 
Tex Rictlardson, Semiconductor Sis. Assoc. 

214-231-6181 
MEGADYNE INDS., INC., 1665 Buffalo Rd., Rochester, 

N.Y., 1 'i624; Sis. Mgr: A. Terpening 

MEGAVOLT, INC., Sub. Julie Research Labs., 211 W. 
61st St., New York, N.Y., 10023, Tel: 212-245-2727; Eng. 
Sis. Mgr: H. Tekel ............. _ ................................ Voll.761 

---- Advertisement ---

Specialists in the design, manufacture 
and testing of High Voltage Power 
Supplies and insulation testers. 

Custom units at standard prices are 
our specialty. 

Voltage rating range from 1 KV to 
1000 KV and powers up to 1 Mega
watt. Our dividers have accuracies to 
0.001 % and are certified traceable to 
NBS. 
Contact Harry Tekel for immediate 
quotations. 212-245-2727 

MELCOR-MATERIALS ELCTRN. PRODS., 990 Spruce 
SI., Trenton, N.J., 08638, Tel: 609-393-4178; Sis. Mgr: 
M. Levhe 

---- Advertisement -'--

Creators of the Solderable Ceramic 
Thermoelectric Cooling Module and 
the "Frigichip" Miniaturized Module. 
Applications in Electro-optical Sys
tems (Infrared Detectors, PhotomUl
tiplier Tube Housings), Medical and 
Biomedical Apparatus and Instru
ments, Institutional Refrigeration, etc. 
Highest reliabiltiy and efficiency. 
Modules and Assemblies supplied in 
OEM quantities and prices. 

MELCOR ELCTRNS. CORP, 1750 New Hwy .. 
Farmingdale, N.Y., 11735, Tel: 516·694-5570, TWX: 
510-224-6429; Dir. Mktg: N. Sakellarios 

Local Sales Offices & Reps. 
Ariz Mesa, Tri-City Elctrns. 
Ark Encino, Diacoustie 
Cal Los Altos, IFM-North 
Cal Los Angeles, EI Com 
Fla SI. Petersburg, Orbe 
Md Rockville, Suburban Sound 
Mich Ann Arbor, H. C. Heym 
Mo SI. Louis, Fixman Engrg. 
NY Floral Park, MOS Assocs. 
Ohio Daylon, Rixan Assocs. 
Pa New Britain, Kastle Assoes. 
Tex Dallas, Remtek, Inc. 
Wash Seattle, Datacom 

602-969-5877 
213·346-4322 
415-961-2828 
213-223-1351 
813-894-0687 
301-933-7788 
313-971-6552 
314-725-5219 
516-694-5923 
513-222-0011 
215-348-4466 
214-369-8146 
206-329-2989 

MELOY LABORATORIES INC., Inslrus. & Sys. Div., 6715 
Electronic Dr., Springfield, Va., 22151, Tel: 
703-354-2&00, TWX: 899-440; Mgr: D.G. Baer 

Vol2e428 
Local Sales Offices & Reps. 
Cal Los Altos, Collins & Hyde 415-941-3355 
Mo Kaesas City, Nevco, Inc. 816-421-1751 

MELPAR, Div. LTV Electrosystems, 7700 Arlington Blvd., 
Falls Church, Va., 22046, Tel: 703-560-5000, TWX: 
710-831-9802; Sis. Mgr: LB. Wickersham 

MELTRONICS INC., Route #3 Box 225, Leeds, Ala., 
35094, Tel: 205-699-2186; Sis. Mgr: M. Miele 

MEMODYNE CORP., 369 Elliot SI., Newton Upper Falls, 
Ma., 02164, Tel: 617-527-6600; MM: P. Nathan 

MEPCO/EI_ECTRA INC., 11468 Sorrento Valley Rd., San 
Diego, Cal., 92121. Tel: 714-453-0332; Sis. Mgr: J.M. 
Bratt 

MEPCO/ELECTRA Local Distributors 
Minn MinneapoliS, ICI-Industrial Comps. Inc., 

612-927-9991 991 
MEPCO/ELECTRA, SUBSTRATE DIV., 10439 Roselle St., 

San Diego, Cal., 92121, Tel: 714-453-4733; Oper. Mgr: 
W. Johnson; Qual. Control Mgr: G. Scott 

Local Sales Offices & Reps. 
Cal Los Angeles, N.A.P. Elclrn. Comps. 

213-762-2118 
Cal Santa Clara, N.A.P. Elctrn. Comps. 408-249-1134 
Tex Dal:as, N.A.P. Elctrn. Camps. 214-691-2141 
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MEPCO, INC., Columbia Rd., Morristown, N.J., 07960, Tel: 
201-539-2000, TWX: 710-986-7437; V.P. Mktg. & Prod. 
Dev: R.J. Gebhardt; Prod. Mktg. Mgr: V. Gray; Prod. 
Mktg. Mgr: J. Conlon 

MEPCO, Local Distributors 
Ala Huntsville, Powell Elctrns/Huntsville, Box 1095, 

803 Oster Dr. 205-539-2731 
Ariz Phoenix, Hamilton/ Avnet Elctrncs., 1739 N. 28th 

Ave. 602-269-1391 
Cal Culver City, Hamilton Electro Sales 

213-870-7171 
Cal Hollywood, Hamilton/ Avnet Elctrncs. 

305-925-5401 
Cal Mt. View, Hamilton/Avnet Corp., 340 Middlefield 

Rd. 415-961-7000 
Cal MI. View, Powell Elctrns/California, Box 997, 411 

Fairchild Dr. 415-964-0820 
Cal San Diego, Hamilton/Avnet Corp., 5569 Kearny 

Villa Rd. 714-279-1550, 279-2421 
Colo Denver, Hamilton/Avnet Electronics 

303-534-1212 
Fla Hollywood, Schweber Elctrns. 305-927-0511 
Fla Miami Springs, Powell Elctrns/Florida, Box 514, 

1740 NW 69th Ave 305-885-8761 
Fla Orlando, Powell Elctrns/Florida, Box 5604, 2032 

Palmridge Way 305-859-1450 
Ga Atlanta, Hamilton/ Avnet Elctrncs., 6700 1-85 

Access Rd. 404-448-0800 
Ga Atlanta, Schweber Elctrns. 404-449-9170 
III Chicago, Schweber Elctrns. 312-593-2740 
III Schiller Park, Hamilton-Avnet Elctrs., 3900 N. 

25th Ave. 
Kans Prairie Village, Hamilton/ Avnet Elctrncs., 3500 W. 

75th SI. 913-362-3250 
Md Beltsville, Powell Elctrns/Washington, 10728 

Hanna SI. 301-937-4030 
Md Hanover, Hamilton/Avnet Elctrns. 301-796-5000 
Md Rockville, Schweber Elctrns. 301-881-2970 
Mass Burlington, Hamilton/Avnet Elctrns. 617-273-2120 
Mass Waltham. Schweber Elctrns. 617-890-8484 
Mich DetrOit, Schweber Elctrns. 313-583-9242 
Mich Livonia, Hamiiton/Avnet Elctrns. 313-522-4700 
Minn Minneapolis, Hamiltonl Avnet Elctrns. 

612-854-8400 
Mo Hazelwood, Hamiltonl Avnet Electronics 

314-731-1144 
NJ Cedar Grove, Hamilton/ Avnet Elctrns. 

201-239-0800 
NJ Cherry Hill, Hamilton/ Avnet Elctrns. 

609-662-9337 
NJ Somerset, Schweber Elctrns. 201-469-6008 
NY Rochester, Schweber Elctrns. 716-328-4180 
NY Syracuse, Hamiltonl Avnet Elctrns. 315-437-2642 
NY Westbury, Hamilton-Avnet Electrns., 70 State SI. 
NY Westbury, Schweber Elctrns., Jericho Tpke 

516-334-7474 
NC Raleigh, Schweber Elctrns. 919-832-8881 
Ohio Beachwood, Schweber Elctrns. 216-464-2970 
Pa Philadelphia, Powell Elctrns, Inc., Box 8765, S. 

Island Rd & Enterprise Ave 215-365-1900 
Tex Dallas, Hamilton/Avnet Elctrns., 2403 Farrington 
Tex Houston, Hamilton/Avnet Elctrns., 1216 W. Clay 
Utah Salt Lake City, Hamiltonl Avnet Elctrns. 

801-262-8451 
Wash Seattle, Hamilton/Avnet Elctrncs., 2320 6th Ave. 

206-624-5930 
c'or: Can., Montreal, Hamilton/Avnet Elctrns. 

514-735-6393 
For: Can., Ottawa, Ont., Hamilton/Avnet Elctrncs., 

880 Lady Ellen PI. 
For: Can., Toronto, Ont., Hamilton/Avnet Elctrns. 

416-789-1838 
MERCURY ELCTRNS. CORP., 315 Roslyn Rd., Mineola, 

N.Y., 11501, Tel: 516-742-5400; Sis. Mgr: H. Rich 
MERCURY Local Distributors 
Va Norfolk, Priest Elctrn., 6431 Tidewater Dr. 

703-655-2021 
MERIX CHEM. CO., 2234 East 75th SI., Chicago, III., 

60649, Tel: 312-221-8242; Sis. Mgr: J. Parus; Pres: 
E.O. Sonneman 

MERRIMAC INDS., INC., 41 Fairfield PI., West Caldwell, 
N.J., 07006, Tel: 201-228-3890, TWX: 710-734-4314; 
V.P: F.J. Weber 

. MERRIMACK MAGNETICS, 361 Aiken St., Lowell, Mass., 
01850, Tel: 617-458-1487; Sis. Mgr: R.O. Ross 

Local Sales Offices & Reps. 
Ariz. Phoenix, J. S. Heaton Co. 284-7887 
Cal Menlo Park, J. S. Heaton Co. 369-4671 
Cal Menlo Pk., J.S. Heaton Co., Inc. 415-369-4671 
Conn No. Haven, Compo Rep. 203-239-9762 
NJ Mountainside, H. H. Richter, Inc. 201-233-4615 
NY Endicott, Tech Mark, Inc. 748-7473 
Ohio Cleveland, Comps., Inc. 216-842-2737 
Pa Haddonfield, Gray Assoc. 609-429-5300 
For: Can., Cooksville, Onl., Anbak SiS., Ltd. 

416-625-1061 



MANUFACTURERS. SALES OFFICES DIRECTORY 

MESON ELECTRONICS CO. INC., 380 Cottage St., 
Rochester, N. Y., 14611, Tel: 716-235·7070; S.M: S.L 
Cousins 

METAL BELLOWS CORP., 1075 Providence Hwy., 
Sharon, Mass., 02067, Tel: 617·668·3050; Mktg. Mgr: 

. P.O. Sullivan 
METAL WORKS, INC., 500 W. Ninlh St., Herman, Mo., 

65041, Tel: 314-486·2128 
METALIZED CERAMICS, Huntington Industrial Pk., 

Providence, R.I., 02907, Tel: 401·943·2200 
METAVAC, INC., 45-68 162nd St., Flushing, NY, 11358, 

Tel: 212·HI·5-0400; Sis. Mgr: GH Fadel 

METEX CORP., 970 New Durham Rd., EdllIOII, N.J., 
08817, Tel: 201-287-OSOO, TWX: 71G-99&G579; SIs. Mgr: 
B. RullkoW; Mgr., SI .. OP: R.A. Antonlewlcz 

Vol .,020-1033 
Local SaleS Offices & Reps. 
Ariz Scottsdale. Allen Assocs. 602·946-4903 
Cal Los Altos, Frauman Assoc. 415·941·0660 
Cal Los Angeles, Universal Comps. 213474·1537 
Fla Jupiter, Cherry Assocs. 305·746-4591 
Fla Satellite Beach, Cherry Assocs. 305·262·3966 
Ga Smyrna, Fausett of Georgia 404·436-5169 
Haw Honolulu, V. Kim Elctrns. 808·533-7132 
III Chicago, R.M. Krueger Co., Inc. 312·282-8444 
Mass Westwood, Connors & Mann 617·769·2570 
Mich Lalhrup Village, R.C. Nordstrom & Co. 

313·444-4417 
Minn St. Paul, R.G. Ragon, Inc. 612468·0201 
Mo Blue Springs, Cairns & Hayes Elctrn. Sis. Co. 

816·229·1404 
Mo St. Charles, Cairns & Hayes Elctrn. Sis. Co. 

314·946·6677 
NY Great Neck, Trionlc Assocs. 516·466·2300 
NY Syracuse, C.W. Floring & Assoc. 315-478·2149 
Ohio Akron, Aug-Nat Assoc. 216·725-6087 
Ohio Cleveland, Jay Engrg. 216·252.Q486 
Ohio Dayton, Jay Engrg. Co. 513·253·2151 
Okla Tulsa, P.J. Scanlon Co. 918·6634281 
Pa Havertown, Snyder & Massey Assocs. 

215·789·2320 
Tex Houston, P.J. Scanlon Co. 713-466·6689 
Tex Richardson, P.J. Scanlon Co. 214·231·4661 
Va Fairfex, Snyder & Massey Assoc. 703·273·1413 
Va Vinton, Fausett of Georgia 703-890-1128 
Exp: Westbury, N.Y., Metex·lntl Div. 516·334·3303 
For: Can., Malton, Ont., A. Deskin Sis. Corp. 

418-677-5517 
For: Can., Montreal, Que., A. Deskin Sis. Corp. 

514·384·1420 
For: Can., Vancouver, B. C., A. Deskin Sis. Corp. 

604-253-6396 
For Local Source Oat. Catl Toll-Free 800-645-9200 
(In N.Y. State Call 516-294-0990 Collect) 
METHODE ELCTRNS., INC., 7447 W. Wilson Ave .. 

Chicago, III., 60656, Tel: 312·867·9600, TWX: 
910-221·2468; Sis. Mgr: W.T. Jensen 

METRA INSTRUMENTS, INC., 1340 Space Park Way, Mt. 
View, Cal., 94040, Tel: 415·961.7249; Sis. Mgr: Fred 
Fitting 

Local sales Offices & Reps. 
Cal San Francisco, Technical Sis. Dev. 415-346-1655 
Mass Peabody, JSR Assocs. 617·532.o348 
NY Liverpool, Rayelco Elctrns. 315·652-5272 
Ohio Cincinnati, A. Parker, Jr. 513-563-1843 
Ore Portland, Brett Assocs. 503·232-4184 
Pa Norristown, Holmes Assocs. 215·279-8210 
Pa Pittsburgh, Wast Penn. Controls 412·366-1144 
Tex Arlington, Pan Tech Engrg. 817-261-4111 
Tex Houston, Pan Tech Engrg. 713·623·0640 
Va Arlington, Gans·Fryling 703·527·3262 
Wash Seattle, Brett Assocs. 206-935·8054 
For: Can., Toronto, Ont., W. Pass Assocs. 

416-252-3192 
--- Advertisement ---

Metra Instruments manufactures the 
Metrascope, Metralarm and Met
ralogger, multi-channel data acquisi
tion, and display instrumentation for 
use with thermocouples, strain gauges, 
RTD's and other transducers. 

The Metralarm provides aU neces· 
sary signal conditioning and AID con
version for digital data and alarm 
display. 

The Metralogger, when used with 
the Mettalarm, will provide a printout 
of input and I or alarm setpoints on de
mand, a time cycle, or whenever an 
alarm occurs. 

The . Metrascope, when used with 
the· Metralarm, will provide a simul
taneous cathode ray tube display in 
bargraph format of aU channels and 
their alarm setpoinl$. 

METRIC ENGRG., DiY. Oven Ind's.. Box 290, 
Mechanicsburg, Pa., 17055, Tel: 717·766-0741; V.P. 
Sis: T.M. Nolan 

Local S81es Offices & Reps. 
Ala Huntsville, Reynolds & Assocs. 205·536-1941 
Ariz Scottsdale, S.C. Blaker Co. 602·948·3061 
Cal Burlingame, Westronics Assoc. 415·342-1425 
Cal Encino, EI·Tec, Inc. 213-981·9881 
Fla Melbourne, Reynolds & Assoc. 305·727-3205 
Ga Atlanta, Reynolds & Assocs. 404-252·5360 
'" Skokie, Saffro & Assocs. 312·568.Q905 
La Baton Rouge, Covington Instr. Co. 504-924·1784 
Mass Reading, Gader & Rotundi 617-944·3105 
Mo St. Peters, K.M. & B. Tach. Sis. 314-278·3159 
NY Huntington, Andrews & Andrews, Inc. 

516-692·8686 
NY Syracuse, Mike Antil 315-463-0266 
NC Greensboro, Reynolds & Assocs. 919·275-3725 
Ohio Medina, McShane 21li-7254568 
Pa Ambler, W&M Assocs. 215-643-4119 
Tex Dallas, Bouco Sales Assocs. 214·247·6708 
Va Falls Church, Beacon Elctrn. Assoc. 

703·534·1673 
Exp: Lemoyne, Pa., Elctrn. InternatiOnal 717·137·8858 
For: Vancouver 9, B.C., CaHron Elctrn. Sis. Ltd. 

METRIC SYs., 738 N, Beal St, Ft, Walton Beach, Fla., 
32548, Te~ 904-242-2111; DIr. Sys. Eng: b.L Gardner, 
Sys. Eng: H. Fowler, Sy •• Eng: M. Henne 

Vol lw.156,357 
Local Sales Offices & Reps. 
Cal Los Altos, Hooke·Reeser Assocs. 415·941·4080 
Cal Los Altos, Hoeke·Reeser Assocs. 415·9414080 
Fla Satell~e Beach, Walker·Barkman Assocs. 

305-262·3551 
METRIX INSTR. CO., Box 36501, Houston, Tex., 77036, 

Tel: 713-668-2386; Pres: P.C. Sundt 
Local Sales Offices & Reps. 
Ariz Phoenix, WE Sanderson 602·277·0077 
Cal Encino, Arens Industries 213-986·5560 
Cal San Francisco. Tech. Sis. Development 

415-346-1655 
III Des Plaines, Martec Assocs. 312-296·3331 
Mass Newton Centre, Daner·Hayes, Inc. 617-969·4650 
Neb Omaha, Deleon 918-836·3351 
NJ Englewood, Tridon Sis. 201·569-8011 
NY Rochester, Daner·Hayes, Inc. 716-467·5100 
Ohio No. Canton, M.S. Jacobs & Assoc. 216-494-5480 
Okla Tulsa, Quigg Process Equip.. 918·587·0166 
Pa Jenkinlown, Stein Instr. Co. 215-885·2370 
Pa Philadelphia, Control Equip., Inc. 609-829·1447 
Pa Pittsburgh, M.S. Jacobs 412·923·2090 
Tex Lubbock, Butler & Land 806·SH4-8449 
WVa Charleston, M. Jacobs & Assocs. 304·343·8906 

. Exp: Can., Edmonton, Alb., Glenor Control Systems, 
Ltd. 403-434·6491 

For: Can., Weston, Ont .. Vibron 416·741-5200 
METROPOLITAN WIRE GOODS, Industrial Div., 

Washington & George, Wilkes·Barre, Pa., 18705, Tel: 
717·825-2741; V.P. Mktg: H.D. Syle 

MEYERCORD CO .. 365 E. North Ave., Carol Stream, 
Wheaton, III., 60187, Tel: 312-682·6200, TWX: 
72-2449; Sis. Mgr: HE Glawe 

Local sales Offices & Reps. 
Cal Los Angeles 
Cal San Francisco 
DC Washington 
Fla Miami 
Ga Atlanta 
Haw HonolulU 
Md Baltimore 
Mass Boston 
Mich Detroit 
Mich Grand Rapids 
Minn Minneapolis 
Mo Kansas City 
Mo St. Louis 
NY New York 
Ohio Cleveland 
Ohio Dayton 
Ore Portiand 
Pa Philadelphia 
Pa Pittsburgh 
Tex Fort Worth 
Tex Winnsboro 
Wisc Milwaukee 

213·723·8661 
415-3434578 
703·751-5509 
305·685·5223 
404·237·3422 

536-8297 
703·751-5509 
617·444-5055 
313·538·5819 
616-451-3713 
612-474-7014 
913·648-3480 
314·965.o857 
212-682-2840 
216-7294644 
513·222·3243 
503-222-7046 
215-674-1770 
412-731·5570 
817·534-7711 
214·342-6307 
414·272-8294 

MFE CORPORATION, Keawaydln Or~ Salem, N.H., 
03079, Tet 603-89301921, TWX: 710466-1887; SIs. Mgr: 
M. Kasok _ .................. _ ....... _ .... VoIlw.158,359,542,543 

Local Sales Offices & Reps. 
Ala Huntsville, Lee Associates, Inc. 
Ariz PhoenIx, Thorson Co. 
Cal Los Angeles, Thorson Co. 
Cal Newport Beach, Moxon EIctrns. 
Cal Palo Alto, Thorson Co. 
Cal San Diego, Moxon Elctrns. 
Cal San Diego, O'Halloran Assoc. 
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205-883-2530 
602·956-5300 
213·937 .o790 
714-833-2000 
415-321·2414 
714-2924820 
714-224·2824 

MICHIG 

Cal Sunnyvale, Moxon EIctrns. 408-7344352 
Cal Tustin, Thorson Co. 714·544-5121 
Colo Denyer, Thorson Co. 303·355·3521 
Fla Orlando, Lee Assoc. 305·2414445 
Ga Chamblee, Lee Assoc. 404457·7117 
Haw Honolulu, Industrial ElectroniCS, Inc. 

808-533-6095 
lit Chicago, K. W. Meyers Co. 312-774-6440 
'" Chicago, L F. Green & Assoc. 312·286-6824 
Ind Indianapolis, K. W. Meyers Co. 317-243-6881 
Ind Indianapolis, L F. Green & Assoc. 317-293·9827 
Kana Leayenworth, Midwest Mktg. Assoc. 

913-651-2929 
Md Fulton, Gans Fryling 301·837-6311 
Md Silver Spring, Gawler·Knoop Co. 301-5894406 
Mass Natick, Andruss·Peskin Corp. 617-653-3919 
Mich Royal Oak, Satullo Co. 313-566-2375 
Mlnn Minneapolis, K. W. Meyers Co. 612·920-7080 
Minn Minneapolis, LF. Green 612·781-1611 
Mo Florissant, Midwest Mktg. Assoc. 314·831·0342 
NJ Hasbrook Hgts., Science Supply Corp. 

201·288-6318 
NM Albuquerque, Sheller-Kahn Co., Inc. 

505-265-7077 
NY 

NY 
NY 

Fayetteville, H.C. Johnson Agencies 
315-637·9383 

Great Neck, Science Supply Corp. 516-487·1173 
Guilderland, H.C. Johnson Agencies 

NY 
NY 
NY 
NC 
Ohio 
Pa 

518·456-9681 
New York, Multi Parts, Inc. 212·9444370 
Schenectady, H.C. Johnson Agcy. 518-882-9303 
Williamsville, H.C. Johnson Agcy. 716-632-7880 
Releigh, Lee Assoc. 919-787-5818 
Dayton, Elliot·Sarles Co. 513-233-7074 
Glenshaw, H.C. Johnson Agencies, Inc. 

Pa Philadelphia, V.S. Malta Co. 
Tex Dallas, Thorson Co. 
T ex Houston, Thorson Co. 
Va Arlington, Gans Fryling 
Wash Seattle, Thorson Co. 

412·961.Q414 
21 5·836·5122 
214-233·5744 
713·771·3504 
703-527-3262 
206-632.o710 

M F ELCTRNS. CORP., 118 Eo 25th St, N_ York, N.Y., 
10010, Tel: 212-874-5360; Sis. Mgr: MoJ_ Flnkelstetn 

Vol P420,421 
Local Sales Offices & Reps. 
Cal Cupertino, B.J. WoHe Entprs. 
Cal No. Hollywood, B.J. Wolfe Entprs. 
Conn Meriden, Abbott·Allison 
Mass Andover, Abbott-Allison Co. 
NJ Fairlawn, C.R. Mayer Co. 

408-252-5010 
213-877·5518 
203·237·9232 
611·245-0250 

NY Huntington, C.R. Mayer Co. 516·921·7876 
Tex Dallas, Southern Engrg. 214·746-5760 

M.I.AL U.S.A., INC., 165 Franklin Ave., Nutley, N.J., 
07110, Tel: 201-667·1600, TWX: 710·989-1443; Sis. 
Mgr: J,W. Yuhas 

Local sales Offices & Reps. 
Cal Walnut Creek, MacPherson Sis. 415·931·1482 
Cal Woodland Hills, Interstate Mktg. Assocs. 

Colo 
III 
Mich 
Mlnn 
NJ 
NY 
NC 
Pa 
Tex 

Golden, J.F. Hurlbut 
Chicago, Lightner 
Detroit, R.S. Lohmann Co. 
Minneapolis, C.R. Gibb Co. 
Nutley, Falk·Baker Assocs. 
Pompey, S.F. Foster 
Raleigh, A.B. Andrews & Co. 
Oreland, Brown'()berlies 
Addison, Parvin Sis. Co. 

213-883-7606 
303-279·7138 
312·774·1500 
313·535-6145 
612·377-1200 
201-661·2431 
315-667·3333 
919-833·5565 
215·887·1325 
214-239·9148 

MICA CORPORATION, 4031 EIencIII St., Culver CIty, 
caHf., BOllO, Tel: 213-8704881, TWX: 910440-8385; SI .. 
Mgr: L Eggert ... _ ......... _ ............................... Vol ..-495" 
Local Sales Offices & Reps. 
Ariz Phoenix, Dorton Entprs. 602·263.Q414 
Cal Mountain View, Daniels-Padgett Assocs. 

415-969-1700 
Colo Denver, Danlels·Padgett Assocs. 303·433-7181 
Fla Fort Lauderdale, R. F. CarlsOn Co. 305-733-0811 
'" . Downers Grove, Mica Corp. 312-852-7730 
Mass East Natick, Mica Corp. 617 -653.()88() 
Mo Chesterfield, Brig Inc. 314469-1566 
NJ Princeton, Mica Corp. 609-921-2003 
Tex Dallas, Stevens Sis. 214-350-2476 
Wash Seattle, R Johnston Co. • 206-524-5170 

MICHIGAN MAGNETICS, 203 W. Third St., Vermontville, 
Mich, 49096, Tel: 517-726-0590; Mktg. Dir: BL 
Killinger 

Local Sales Offices & Reps. 
Cal Burlingame, J. Logan Assoc. 
Cal Los Angeles, C. L Repp Co. 
Conn Kensington, N. Stachelek 
'" Chicago, J. Twist 
MimI SI. Paul, Countryman 
NY Great Neck, A. Breuer 
NC Winston·Salem, Candor Co. 
Tex Dallas, J. Schoonmaker 
Exp: New York, Singer Products 

415-697-6100 
213-820-1715 
203-223-6423 

612-645-9151 
516-466-3030 
919-924-1480 
214-357-8481 
212432·1400 
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MICRIT 

MICRITE METAL MFG.; INC., 21531 Strathern St., 
Canoga Park, Cal., 91304, Tel: 213-766-8138; Sis. Mgr: T. 
Azbill .................................................................... Vol ~1036 
Local Sales Offices & Reps. 
Ariz Phoenix. Dorton Entprs. 
Cal No. Hollywood, Micrite Metal Mfg. 
Cal Santa Clara, King & Assocs. 
'" Parkridge, Central States Assocs. 
Mo' Kansas City, Burke Sis. Co. 

602-253-0414 
213-766-8138 
408-249-1022 
312-692-2101 
816-842-5511 

MICRQ-CIRCUITS CO., Dept. EEM I, New Buffalo, Mich., 
49117, Tel: 616-469-2727; Sis, Mgr: R.F. Bradley 

Vol~518 
MICRO COMPONENTS CORP., 99 Bald Hill Rd., 

Cranston, R.I., 02920, Tel: 401-737-3200, TWX: 710 
381 1757; Pres: S. Gertzis; VP.-Sales: E. Rasmanis; 
V.P. Mktg: C. Grandmaison 

MICRO DEVICES CORP., P.O. Box 501, Far Hill Sta., 
Dayton, Ohio, 45419, Tel: 513-294-0581; Sis. Mgr: R.L. 
Woehrmyer 

MICRO INSTR. CO., 12901 Crenshaw Blvd., Hawthorne, 
Cal., 90250, Tel: 213-772-1275, TWX: 910-325-6631; 
Sis. Mgr: K. Scalzo 

MICRO-MEASUREMENTS DIV., Vishay Intertechnology, 
Inc., Box 306, Romulus, Mich., 48174, Tel: 
313-941-3900, TWX: 23-0328; Sis. Mgr: M. Tierney 

Local· Sales Offices & Reps. 
Cal Santa Clara, Johnson Assocs. 
Cal Wilmington, PremTronies, Inc. 
Colo. Denver, Davis Assocs., Inc. 
III Glen Ellyn, The G. B. Hall Co. 
Mass Natick, Andruss-Peskin Corp. 
NM Albuquerque, Rustco Enterprises 
Ohio Medina, Stress Analysis Services 
Pa Malvern, Stress & Test Sis. 
T ex Dallas, Technical Prods., Inc. 
Wash Seattle, Brett Assocs., Inc. 

408-984-4626 
213-830-5871 
303-744-6644 
312-858-1700 
617-653-3919 
505-296-6474 
216-725-7733 
215-644-7142 
214-357-9603 
206-935-8054 

MICRo-MO ECTRNS., 3691 Lee Rd., Cleveland, Ohio, 
44120, Tel: 216-921-1131 .................................. Vol 2"657 
MICRO NETWORKS,S Barbara La., Worcester, Mass., 

01604, Tel: 617-753-4756, TWX: 710-340-0067; Prod. 
Mgr: B. Smith 

Local Sales Offices & Reps. 
Ariz Scottsdale, Compar Rocky Mt. 602-947"4336 
Cal Burlingame, Leddy Assocs. 415-347-5247 
Cal Santa Ana, Calif. Elctrn. Mktg. 714-835-2702 
Colo Littleton, Leddy Assoes. 301-795-1973 
Fla Winter Park,Young & Lawrence Assocs. 

305-647-6929 
III Chicago, Communication Engrs. 312-261-0548 
Md Towson, J-H Elctrn. Sis. Co. 301-825-4440 
Mass Lexington, J. E. Boeing, Inc. 617-862-2500 
Mich DetrOit, Rathsburg Assocs., Inc. 3t 3-882-1717 
Mo SI. Louis, Coombs Assoes. 314-542-3636 
NY Jamaica, S-J Sis. Assocs., Inc. 212-291-3232 
NY $yracuse, Nycom, Inc. 315-437-8343 
Ohio Dayton, R. P. Calhoun & Assocs. 513-299-4144 
Pa Norristown,DACOM 2t5-272-1444 
Tex Addison, Campion Sis. Co. 214-239-9t 96 
Utah Kearns, Leddy Assoes. 801-299-4382 
Wash Seattle, J. B. Jolly, Inc. 206-938-4166 

MICRO-NOW INSTR., 6104 N. Pulaski Rd., Chicago, III., 
60646, Tel: 312-478-1151; Sis. Mgr: C. Arnow 

Local Sales Offices & Reps. 
Cal Playa Del Rey, McDougall & McLaughlin Co. 

21.3-823-6875 
Mass Wellesley, Westbom-Hiller 617-235-9241 
NJ Westfield, Gray & Reed Assoc. 201-AD-3-6116 
NY Huntington Sta., Gray & Reed Assoes., Inc. 

516-GE-3-3333 

MICRO SWITCH, ·Dlv. Honeywell, 11 W. Spring St., 
Freeport, III., 61032, Tel: 815-232-1122, TWX: 
910-&42'()922; Sis. Mgr: J. Tropsa ...... Vol2-1104-1121 
Local Sales Offices & Reps. 
Cal Los Angeles 
Cal Sunnyvale 
Colo Englewood 
Conn Hartford 
Ga Atlanta 
III Skokie 
Ind Indianapolis 
Iowa Bettendorf 
Kans Wichita 
Mass Bedford 
Mich Southfield 
Minn Minneapolis 
Mo Creve Coeur 
Mo Kansas City 
NJ Westfield 
NY Binghamton 
NY Elmsford 
NY Long Island City 
Ny Rochester 
NY Syracuse (Liverpool) 
,Ohio Cleveland 
Ohio Dayton 

1520 

213-723-6611 
408-732-0120 
303-771-2340 
203-527-0178 
404-631-3321 
312-478-9266 
317-243-0831 
319-355-6456 
316-522-3435 
617-275-2440 
313-352-1900 
612-835-5400 
314-991-4100 
8t 6-358-4200 
201-233-9200 
607-723-7993 
914-592-3200 
212-786-5005 
716-461-t600 
315-451-4000 
2t 6-881-0300 
513-461-4480 

MANUFACTURERS & SALES OFFICES DIRECTORY 

Pa Blue Bell, Merion-Towle House 215-643-5820 
Tenn Memphis 901-396-6222 
T ex Dallas 214-363·5441 
Tex Houston 713·785-3200 
Va McLean 703-893-4660 
Wash Mercer Island 206-232-5030 
Wisc Milwaukee 414-771-6300 

For Local Source Data Call Toll-Free 800-645-9200 
(In N.Y. State Call 516-294-0990 Collect) 
MICRO-TEL CORP., 6310 Blair Hill La., Baltimore. Md., 

21209, Tel: 301-823-6227; Pres: R.S. Finke; V.P: W.R. 
Richardson; Sis. Engr: G.L. Aldrich 

Local Sales Offices & Reps. 
Cal Anaheim, Blair Assocs. 714-635-1350 
Md Ellicott City, Applied Engrg. Consultants 

301-465-1272 
NJ Hazlet. Mer Mon 201-264-1851 
NJ Ridgewood, Damon/Engel, lric. 201-444-1400 
NM Albuquerque, J. Smith & Assocs: 505-255-2111 
Tex Dallas, Texas Avionics Co. 214-368-3566 

MICRODATA CORP., 17481 Red Hill Ave., Irvine, Cal., 
92705, Tel: 714-540-6730, TWX: 910-595-1764; Dir. 
Mktg: R. Oakley; Appl. Mgr: B. Walsh 

Local Sales Offices & Reps. 
Cal Cupertino, Microdata Corp. 
Cal EI Toro, Microdata Corp. 
Mass Westboro, Microdata Corp. 
Mich Farmington, Microdata Corp. 
NY Hauppauge, Microdata Corp. 
Pa Kimberton, Microdata Corp. 
Tex Dallas, Microdata Corp. 
Va Fairfax, Microdata Corp. 
Wisc Osceola, Microdata Corp. 

MICRODOT, See AiiteCh, Western Opers. 

408-732-3030 
714-830-8193 
617-366-5945 
313-477-8686 
516-724-4807 
2t 5-933-0036 
214-239-8186 
703-731-1124 
715-294-3579 

MICRODYNAMICS, 9855 Dupree, So. EI Monte, Cal., 
91733, Tel: 213-579-1166; V.P. Mktg: J. Bruce; Ch. 
Eng: J. Herndon 

MICRODYNE INSTRUMENTS INC., 203 Middlesex Tpke., 
Burlington, Mass., 01803, Tel: 617-272-5691; Sis. Mgr: 
J.H. Gallagher 

MICROFLECT CO., 3575 25th S.E., Salem, Ore., 97302, 
Tel: 503-363-9267, TWX: 510-599-0107; Sis. Mgr: G.F. 
Kreitzberg; Field Services Mgr: R.D. Thrower 

MICROLAB/FXR, 10 Microlab Rd., Livingston, N.J., 07039, 
Tel: 201-992-7700, TWX: 710-994-4850; Sis. Mgr: R. 
Vincent 

Local Sales Offices & Reps. 
Ariz Tempe, Jerid Marketing Specialists, Inc. 

602-967-8861 
Cal Los Altos, H. Stout Assocs. 415-948-3265 
Cal Los Angeles, McDougall/McLaughlin Co. 

213-477-8556 
Colo Denver, Barnhill One, Inc. 303-934-5505 
Fla Clearwater, R.F. Brennan, Inc. 813-446-5006 
'" Park Ridge, R.F. Specialists, Inc. 312-698-2045 
Ind Indianapolis, R.F. Specialists, Inc. 317-783-7630 
Md Ellicott City, V P I Inc. 301-465-4060 
Mass Stoneham, Robertson Elctrn. Prods. Co. 

617-438-3113 
NM Albuquerque, Barnhill Three, Inc. 505-299-7658 
NY Great Neck, Robert L. Diamond, Inc. 

516-482-8387 
NC Winston-Salem, The Candor Co., Inc. 

919-924-1480 
Pa Montgomeryville, V P I, Inc. 215-474-3200 
Tex Houston, Barnhill Two, Inc. 713-621-0040 
Wash Seattle, Datacom Assocs. 206-329-2989 

MICROPAC INDS., INC., 905 E. Walnut SI., Garland, Tex., 
75040, Tel: 214-272-3571, TWX: 910-860-5186; Sis. 
Mgr: R.C. Cire 

MICROPHASE CORP., 35 River Rd., Cos Cob, Conn., 
06807, Tel: 203-661-6200, TWX: 710-579-2926; Mktg. 
Mgr: G.P. Vrattos 

Local Sales Offices & Reps. 
Cal Los Angeles, R.F. Assocs. Inc. 213-478-1586 
Cal Palo Alto, R.F. Assocs. Inc. 415-327-5531 
NY Syracuse, Ossmann Instruments Inc. 

315-437-6666 
MICROSEMICONDUCTOR CORP., 11250 Playa Ct., 

Culver City, Cal., 90230, Tel: 213-391-8271; Sis. Mgr: 
S. Rastogi 

Local Sales Offices & Reps. 
Ariz Scottsdale, F. Board Assoes. 602-949-9561 
Cal Downey, Bertram-Zoolalian 213-927-4406 
Cal Mountain View, Nor-Cal Assocs. 415-961-8121 
Colo Denver, Brown Tech. 303-233-0863 
Fla Orlando, G.F. Bohman Assoc. 305-855-0274 
Fla Palm Beach Gardens, G.F. Bohman Assoes. 

III' Bellwood, Fiat Engrg. Assoes. 
Md Towson, J.A. Dougherty Sis. 
Mass Waltham; Impact SIs. 
Mich Southfield, Sterling-Lowen 
Minn Mpls., Bitronics Sis. 
Mo Grandview, Centech. Sis. 
NJ Livingston, Varrelman-Gorman 
NY Liverpool, Varrelman-Gorman 
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305-842.-7188 
312-547-6201 
301-823-0431 
617-352-8881 
313-352-8881 
612-888-7044 
816-763-2900 
201-992-2505 
315-458-4774 

Ohio Dayton, Gibson Elctrns. ,513-433-3521 
Pa Ambler, Griffin-Campbell 215-646-7535 
Tex Richardson, Thornton-Leeper Elctrn. Sis. 

214-231-6891 
Wash Seattle, Blair Hirsh Assocs. 206-SU-3-3423 

MICROSEMICONDUCTOR Local Distributors 
NY New Hyde Park, Lafayette Ind'l. Elctrns., Inc., 

t327 Second Ave. 516-488-6600 
MICROSONICS, INC., Div: Sangamo Elee. Co., 60 Winter 

SI., Weymouth, Mass" 02t88, Tel: 6t7-337-4200, 
TWX: 71 0-388-6833; Sis. Mgr: J. Klayman; Prod. Sis: F. 
Manning 

Local Sales Offices & Reps. 
Cal Los Angeles, E. Landa Co. 213-879-0770 
Cal San Diego, Tauber Assoes. 714-274-7242 
Cal Sunnyvale, Waldman 408-245-2500 

. Fla Ormond Beach, Technology Marketing Assoc. 
904-672-3214 

Fla Pompano Bch., Technology Mktg. Assoc. 
305-942-0774 

Ind FI. Wayne, G & D Electrn. Sis., Inc. 
219-432-5585 

Md Baltimore, Burgin-Kreh Assoes. 301-788-5200 
Mass Weymouth, Reptron 617-449-4141 
NY Rochester, F. Young Assoc. 716-482-1555 
NC Winston-Salem, Burgin-Kreh Assoc. 

919-768-4174 
Ohio Cleveland, Whelan Corp. 216-692-1266 
Ohio Dayton, Whelan Corp. 513-434-755t 
Pa Fairview ViiI., Danco 215-539-9300 
Tex Richardson, Lear Assocs. 214-231-5388 
Va Lynchburg, Burgin-Kreh 703-845-5600 
For: Can., Islington. Onl., D.T. Shaw Co., Ltd. 

416-231-2706 
For: Can., Montreal, Que., D.T. Shaw Co., Ltd. 

514-332-1163 

MICROTRAN CO. INC., 145 E. Mineola Ave., Valley 
Stream, N.Y., 11582, Tel: 516-561-6050, TWX: 
510-225-8412; Gen. SIB- Mgr: W. Benscher, Mktg. Mgr: 
A. Eisenberg ...................... Vol 3-1260-1265; Vol 4-562" 
Local Sales Offices & Reps. 
Ala Birmingham, F. Nickerson Co. 
Ariz Scottsdale, F, Schoeffler 
Cal Hawthorne, Sutherland SiS., Inc. 
Cal Los Altos, Westec Elctrns. 
Colo Denver, Gossard & Assocs. 
Fla Miami Beach, Geartner AssQCS, 
Fla Orlando, Geartner Assocs. 
Ga Decatur, F. Nickerson 
Ind La Fontaine, Kirsch Sis. 
Kans Shawnee, J. Guernsey Co. 
Md Baltimore, J,R. Daniel 
Mass Newtonville, C. Segel Co. 
NY N.Y., E. Glass Assocs, 
NC KannapOlis, F. Nickerson Co. 
Ohio Cincinnati, J. Olsen 
Ohio Cleveland, J.O. Olsen 
Ohio Dayton, R.G. Siff 
Pa Jenkintown, Arnold Assocs. 
Pa Pittsburgh, J.O. Olsen Co. 
Tex Grand Prairie, Howell SiS., Inc .. 
Wash Seattle, Westec Elctrn., Inc. 
Exp: N.Y., Valley Stream, Microtran 

MICROTRAN Local Distributors 

205-853-3181 
602-948-3470 
21.3-679-0757 
415-948-8880 
303-985-0602 
305-861-3661 
305-299-1 000 
404-377-1575 
317-981-2801 
913-631-2414 
301-825-3330 
617-969-6900 

212-JU-6-8440 
704-932-6907 
513-922-2176 
216-752-5444 
513-878-3547 
215-887-7870 
412-279-2550 

214-AN-2-5153 
206-CH-3-7070 

516-561-6050 

Ala Birmingham, MG Electric & Equip. Co., 3112 6th 
Ave. So. 205-328-4525 

Ariz Phoenix, Cramer I Ariz" 2816 N. 16th St. 
602-263-1112 

Ariz Phoenix, Moltronies, Inc., 2746 W. Palm LA. 
602-272-7951 

Cal San Diego, Moltronics, Inc., 7969 Engineer Rd. 
714-278-5020 

Cal Santa Clara,. Moltronics, Inc., 337 Mathews SI. 
408-244-7600 

Cal South Gate, Moltronies, Inc., 5610 E. Imperial 
Hwy. 213-773-6521 

Cal Sunnyvale, Cramer ISan Fran., 720 Palomar Ave. 
408-739-3011 

Colo Denver, Elctrn. Parts Co., 1212 S. Broadway 
303-744-1992 

Conn Waterbury, Bond Radio Supply, 439 W. Main SI. 
Fla Hollywood, Cramer/Ew Hollywood, 4035 North 

29th Avenue 305-923-8181 
Fla Orlando, Hall-Mark Elctrn., 7233 Lake Ellenor Dr. 

305-855-4020 
Ga Atlanta, Jackson Elctrnes., 1135 Chattahoochee 

III 
Ave. NW 404-355-2223 
Chicago, Newark Elctrns, 500 N. Pulaski Rd. 

312-638-4411 
Ind Indianapolis, Graham Elctrncs., 133 S. Penn. SI. 

. 317-634-8480 
Iowa Cedar Rapids, Deeco, Inc., 2500 16th Ave. S.w. 

319-365-7551 
Kans Wichita, Radio Supply Co., 1 t 5 Laura 

316-267-5216 
Md Baltimore, Pyttronic Ind., Inc., 2035 Worcester SI. 

30t -539-6525 



MANUFACTURERS & SALES OFFICES DIRECTORY 

Md Gaithersburg, Cramer/Ew Washington, 16021 
Industrial Drive 301-948-0110 

Mass Newton, Cramer Elctrn. Inc., 85 Wells Avenue 
617-969-7700 

Mich Oak Park, Newark-Detroit Elec., Inc., 20700 
Hubbell Ave. 313-548-0250 

Minn Minneapolis, Newark-Minneapolis Elec Corp., 336 
Hoover SI. NE 612-331-6350 

Mo SI. Louis, Hall-Mark Elctrn. Corp., 6100 Madison 
Ave. 314-521-3800 

NJ Moorestown, Arrow/ Angus, Pleasant Valley Ave. 
609-235-1900 

NJ Springfield, Federated Elctrns. Div. Federated 
Purchaser, Inc., 155 Rte. 22 201-376-8900 

NJ Springfield, Route Electr. Inc., Echo Plaza, Rte. 
#22 201-379-7710 

NM Albuquerque, Elctrn Parts Co., 222 Truman SI. 
N.E. 505-265-8401 

NY Binghamton, Federal Elec., Inc., Box 1208 
607·746-8211 

NY Buffalo, Summit Disl. Inc" 916 Main SI. 
716-664-3450 

NY Farmingdale, Arrow Elctrns., Inc" 900 Broad 
HOllow Rd., Rte. 110 516-694-6600 

NY Farmingdale, Harrison Elctnc., 20 Smith SI. 
516-293-7990 

NY Lynbrook, Peerless Radio, 19 Wilbur St. 
516-593-2121 

NY New York, Terminal-Hudson, 236 W. 17th SI. 
NC Raleigh, Cramer/EW, 3901 Winton Road 

919-876-2371 
Ohio Cincinnati. Newark-Herrlinger Elec .• 112 E. 

Liberty 51. 513-421-5262 
Ohio Cleveland. Panison Supply Co .• 4550 Willow 

Pkwy. 216-441·3000 
Ohio Dayton. J. A. Becker Co .• 1341 E. 4th St. 

513-224-1071 
Pa Mc Keesport. Barno Radio Co .. 5403 W. 

Smithfield 51. 412-664-9392 
Tenn Nashville. Electra Distributing. 1914 W. End Ave. 

615-329-3971 
Tex Dallas, Hall-Mark Elctrns. 9100 Markville Dr. 

214-AD-I-6111 
Tex Houston, Lenert Co .• Box 2184 713-225-1465 
Utah Salt Lake City, Cramer/Ulah, 391 West 2500 

South 801-487-3681 
Wash Seattle. Washington Elec .. Inc" 2217 Third Ave. 

206-682-8981 
For: Can .• Downsview. Ontario. Cramer/Can .. 920 

Alness Ave. 416-661-9222 
For Local Source Data Call Toll-Free 8011-645-9200 
(In N.Y. State Call 516-294-0990 Collect) 
MICROWAVE ASSOCS.. INC.. Northwest Ind. Pk., 

Burlington. Mass .. 01803 
MICROWAVE DEVELOPMENT LABS .• INC., 87 Cresent 

Rd .• Needham Hgts., Mass .• 02194. Tel: 617-449..()700. 
TWX: 710-325-1739; Sis. Mgr: R. Tucker 

Local Sales Offices & Reps. 
Cal Arcadia. J. E. Hachten Co. 213-681-2361 
Cal Palo Alto. J. E. Hachten Co. 415-326-1252 
Fla Orlando, Hi Co Assocs., Inc. 305-273-0571 
Kans Prairie Village, Engrg. Svcs. Co. 913-649-4000 
Md Lanham. Brimberg Sis .• Inc. 301-552-2200 
Mass Wayland, Wayland Engrg. Sis. 617-655-60BO 
Mo St. Louis. Engineering Svcs. Co. 314-726-2233 
NY DeWitt (Syracuse), D.B. Assocs., Inc. 

315-446-0220 
NY Great Neck. Trionic Assocs., Inc. 516-466-2300 
Pa Lafayette Hill. M. Lader Co. 215-825-3177 
Tex Dallas, Texas Microwave 214-358-1172 
Wash Seattle. Jon B. Jolly 206-938-4166 
Exp: Stamford. Conn., Dage Corp. 203-324-3123 
For: Can .. Don Mills, Ontario. Tacan Assocs .• Inc. 

416-445-7490 
MICROWAVE FILTER CO., INC" 135 W. Manlius St., East 

Syracuse, N.Y .. 13057. Tel: 315-437-4529; Sis. Mgr: G. 
Bos~ck; Mgr.-Advtg. & Publ: E. Bostick 

MICROWAVE POWER DEVICES, Adams Ct., Plainview, 
N. Y., 11803. Tel: 516-433-1400, TWX: 510-221-1862; 
Dir. Mktg: R. Sheloff 

MICROWAVE SEMICONDUCTOR CORP., 100 School 
House Rd., Somerset, N.J., 08873, Tel: 201-469-3311, 
TWX: 710-480-4730; Sis. Engr: A. Laconti; Sis. Engr: C. 
lump 

MICROWAVE PRODS., INC., 9533 Irondale Ave .• 
Chatsworth, Cal., 91311, Tel: 213-882-3434; Sis. Mgr: 
C. Troesken 

MICROWAVE/SYS., INC., 1 Adler Dr., E. Syracuse, N.Y., 
13057, Tel: 315-437-9951, TWX: 710-541-0406; 
Microwave Sis. Mgr: D.L. Bush; Digital Sis. Mgr: R.C. 

. Sheldon 
Local Sales Offices & Reps. 
Cal Anaheim, Blair Assocs. 
Cal Dublin, R. W. Healy Co. 
Cal Portola Valley, Kipp Assocs. 
Colo Denver, DLS Assocs. 

714-635-1350 
415-828--6044 
415-851-0123 
303-771"()140 

Conn Hamden. Scien@c Devices E. of Conn. 
203-248-9361 

Fla Orlando, E. G. Holmes & Assocs. 305-894-6901 
Ga Chamblee, E.G. Holmes & Assocs. 404-451-6161 
III Des Plaines, S. Sterling Co. 312-298-8454 
Kans Lenexa. S. Sterling Co. 913-888-2995 
Md KenSington, Elctrn. Mktg. Assocs. 301-744-7700 
Mass Waltham. Meas. Conslts. Corp. 617-890-4400 
Mass Waltham. Scientific Devices-New England 

617-894-5637 
Mich lJetroit. S. Sterling Co. 313-255-1970 
Mo St. Louis. S. Sterling Co. 314-567-3636 
NJ Englewood. Scientific Devices E. 201-671-3916 
NM Albuquerque, PLS Assocs. 505-255-2330 
NY Syracuse, Ossmann Instrs. 315-437-6666 
Ohio Cleveland. S. Sterling Co. 216-442-8080 
Ohio Dayton, S. Sterling Co. 513-296-7573 
Pa King of Prussia. Elctrn. Mktg. Assocs. 

Pa Pittsburgh, S. Sterling Co. 
T ex Richardson. Lear Assocs. 
Wash Bellevue, Scientific Devices N.W. 

215-265-1600 
412;922-5726 
214-231-5388 
206-454..()9oo 

MID-EASTERN INDS., Dlv. of Eanco, Inc., 860 
Jerusalem Rd., Scotch Plaine, N.J.. 07076, Tel: 
201-233-5900, TWX: 5111-665-6752; Gen. Mgr: D.R. 
Ellenback; Eng: R. Hauser; Sales: R. Daisey 

VOl 1-782,763 
Local Sales Offices & Reps. 
Cal Los Angeles, Dyna Sis. 213-268-1175 
Conn New Canaan, R. H. Sturdy Co. 203-966-2580 
Fla Alamonte Spg., WMM Assocs. 305-831-4645 
Fla Clearwater. WMM Assocs .. Inc. 813-446-0075 
Fla No. Palm Beach. WMM Assoc. Inc. 305-848-9042 
Fla Pompano Bch., WMM AssOCS., Inc. 305-943-3091 
III Evanston. Mauer & Co. 312-869-1644 
Ind Indianapolis, G "Red" Graham & Assoc. 

317-547-3259 
Iowa Ft. DOdge, Heimann 515-576-2374 
Md Baltimore. J. R. Daniel & Co. 301-825-3330 
Mass Wellesley His .• R. Sturdy 617-235-2330 
Mich Brighton, Dietrich & Assoc. 313-961-4540 
Minn Mpls., Heimann Co. 612-861-6051 
NY Huntington, C.R. Mayer Co. 516-WA+7876 
Ohio Cleveland, Dietrich & Assoc. 216-781-1855 
Ohio Dayton, Dietrich & Assoc. 513-223-6042 
Pa Mt. Penn, Mer Mon Elctrn. Instrumentation 

215-779-1640 
Pa Pittsburgh. Dietrich & Assoc. 412-892-2992 
Wash Seattle, Eicher-Richards Co. • 206-LA-3-7888 

MID-WEST METAL PRODS., INC .. 456 E. Donovan Rd., 
Kansas City. Kans., 66115, Tel: 913-342-8171, TWX: 
913-553-9260; Sales: G.H. Turner 

MIDGET LOUVER CO., 800 Main Ave .. Norwalk, Conn .. 
06852, Tel: 203-866-2342; Secretary: F. Nolan 

MIDLAND STANDARD INC., 603 E. Chicago St., Elgin, III., 
60120. Tel: 312-741-6600; Sis. Mgr: J. McGill 

MIDTEX/AEMCO, 10 Stata St., Mankato, Mlnn., 56001, 
Tel: 507-388-6286, TWX: 910-565-2244; Sis. Mgr: C.IL 
May ........................................................................ VOl zea37 
Local Sales Offices & Reps. 
Ala Huntsville, Twentieth Century Mktg. 

205-772-9237 
Ariz Scottsdale, Barnhill Five 602-947-7841 
Cal Inglewood. J. Berman 213-678-1281 
Cal San FranCiSCO, Shonin, Inc. 415-467-8700 
Colo Denver, Barnhill Five 303-934-5505 
Fla Maitland, Hutto-Hawkins-Peregoy 305-831-2474 
III Downers Grove, Richmar Elctrn. Comps. 

312-968"()118 
Kans Kansas City. Beams 913-688-6110 
Md Baltimore. Burgin-Kreh 301-788-5200 
Mich Grosse POint, Greiner Assocs. 313-499"()IB8 
Minn Mankato, D.C. Larson 507-388-2985 
Mo 51. Louis, Beams 314-781-6855 
NH Nashua, BELL Controls 603-682-6985 
NY Buffalo, R. F. Lamb Co. 716-874-4900 
NY Hempstead, Kahgan Sis. 516-538-2300 
NC Winston-Salem, Burgin·Kreh Assocs. 

919-768-4174 
Ohio Dayton, KW. Elctrn. Sis. 513-890-2150 
Pa Philadelphia, Professional Sis. Assocs. 

215-722·8222 
Tex Richardson, Oeler & Menelaides 214-234-6334 
Va Lynchburg, Burgin-Kreh Assocs. 703-845-5600 
Wash Seattle, C.B. Parsons 206-762-7373 
For: Can., Montreal, Que., Coba Elctrns., Ltd. 

514-381-2523 
MIDTEXI AEMCO Local Distributors 
Ariz Phoenix, Moltronics, Inc., 2746 W. Palm LA. 

602-272-7951 
Cal Los Angeles. Master Dislrs., Box 25662 

213-395-2637 
Cal San Diego. Moltronics, Inc., 7969 Engineer Rd. 

714-278-5020 
Cal Santa Clara, Mollronics, Inc., 337 Mathews SI. 

408-244-7600 
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Cai South Gate. Moltronics. Inc .• 5610 E. Imperial 
Hwy. 213-773-6521 

Colo Denver, Elctrn. Parts Co., 1212 S. Broadway 
303-744-1992 

Fla Oakland Park. Peerless Radio/Fla., 1040 N.E. 
43rd Ct. 305-566-5966 

III Des Plaines, S & R Corp., 2420 E. Oaktron Rd. 
Kans Wichita, Allen Elec. Supply, 1134 N. Washington 
Mass Cambridge. Apollo Elctrns. Inc .• 101 Binney St 

617-868-3120 
Ohio Akron, Sun Radio Co., 110 E. Market St. 
Ohio Akron, Sun Radio Co., 110 E. Market St. 

216-HE-4-2171 
Ohio Cincinnati, Midwest Equip. Co., 11315 Williamson 

Rd. 
Okla Oklahoma City, Elctrn. Supply Co., 212 NW 10th 

SI. 
Pa Erie. Erie Corporate Contractors, 1968 Buffalo 

Rd. 814-455-6110 
Wisc Oshkosh, Electronic Industries Inc., 19 E. Irving 

Ave. 
For: Can., Scarborough, Ont., Carsten Elctrns., 52 

Howden Rd. 
For Local SOurce Data Calt TOII.fr88 8CIo-&45-9200 
(In N.Y. State call 516-294-0990 Collect) 

MIDWEC CORP.,lnd'l. Dlv., Box 417, Sc:oHsbluff, Neb., 
69361, Tel: 306-632-4127, TWX: 9111-62700061; S.M: J. 
Tierney .......................................................... VoI3't492,493 
local Sales Offices & Reps. 
Ariz Phoenix, Elcom of Ariz. 602-258-7519 
Cal Long Ben., Emerson Kirk Engrg. Co. 

Cal Santa Clara. Cal-Tronix 
Colo Denver. CheCkmate Sis. 
Conn New Canaan, S. Pierce 
Ga Atlanta. G. Duckett Sis. 
III Chicago. Kemp Sis. Co. 
Ind Greenwood. Valentine-Schillinger 
Ind South Bend, Vallentine-Schillinger 
Md Balbmore, Kauiholz Assoc. 
Mass Norwood, S. Pierce 
Mich Plymouth. Romarc 
Minn SI. Paul, Knox Assoc. 
Neb lincoln, Mktg. Assoc. 
Neb Scottsbluff, Midwec Corp. 
NJ N. Syracuse, l.D. Allen. Inc. 

213-439-9559 
408-296-1366 
303-771-4920 
203-966-4630 
404-451-3529 
312-622-1121 
317-688-2260 
210-291-6258 
301-488-6561 
617-762-3164 
313-455-0300 
612-488-5402 
402-434-5244 
308-632-4127 
315-458-7470 

NJ Port Washington, P.O. Aaron Assoc. 
516-767-2600 

Ohio Cincinnati, J.~. Olsen 513-922-2176 
Ohio Cleveland. J.~. Olsen Co. 216-752-5444 
Ore Portland, C. K. Shanks & Assoc. 503-292-5656 
Pa Newtown Sq" Kaufholz Assoc. 215-356-5000 
Pa Pittsburgh, J.~. Olsen 412-279-2550 
Tex Dallas, United Comps. 214-324-1448 

MIDWEST AUDIO CORP., 5707 W. Division. Chicago, III., 
60651. Tel: 312-626-0030, TWX: 910-221-5247; Mgr. 
Mfg: K. Kramer 

MIDWEST CONTROLS CO .• Box 4435. Lincoln, Neb., 
68504, Tel: 402-466-3410; Sis. Mgr: B. Hubbard 

--- Advertisement ---

Mfgrs. complete line of sequence pro
grammers for machine control or any 
application requiring a sequence of op
eration. Sirnilar to Numerical control 
but lower in cost. 

Typical prices are: $699 for std. 24 
seq., 5 112 X ~ 9 rack mtg., with load 
seq., Start, Cycle-end, Cycle-begin, & 
Hold position programmable on plug
in card; and $899 for std. model with 
24 individual timers with three ranges 
changeabte in field. 

MIKRON INSTR. CO., Box 211, Ridgewood. N.J .• 07451, 
Tel: 201-445-0020; Sis. Mgr: J.E. Galbraith; Pres: D.S. 
Michael; V. Pres: K. Irani 

MIL ELECTRONICS, 176 Walker St.., Lowell, Ma .... 
01854, Tel: 617-453-4142; SIs. Mgr: E. Lavlgueur 

Vol 1-764-768 
Local Sales Offices & Reps. 
Va Annandale, J. Hopkins Assocs. 703-280-2086 

MILFORD RIVET & MACH., 857 Bridgeport Ave., Millard, 
Conn .• 06460, Tel: 203-678-4631, TWX: 71 0-462"()538; 
V.P. Mktg: W.Clark 

MILLEN, JAMES MFG., 150 Exchange St., Malden, 
Maas., 02148, Tel: 617-324-4108; Sl8: A.B. Caputo; Appl. 
Engr: O.I • .Haszard; Sis. Mgr: R.W. Caywood 

Vol 1"482; VOl 2e52O,521; VOl P481,527,1034, 1035 
Local Sales Offices & Reps. 
Ala Huntsville, Reynolds & Assocs., Inc. 

Cal Los Angeles, W. Harmon 
Cal Millbrae, Polach & Bensinger 
Cal Pasadena, D. Ellis Co. 
Conn New Haven, Gerber Sis. 

205-536-1941 
213-937-1460 
415.a91-2525 
213-681-9108 
203-771-6279 
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Fla 

Fla 

Fla 
Fla 

Clearwater, Reynolds & Assocs. Inc. 
813-726-2373 

FI. Lauderdale, Reynolds & Assocs.lnc. 
305-581-6611 

Hollywood, Reynolds & Assoc. Inc. 305-987-6720 
Melbourne, Reynolds & Assocs., Inc. 

Fla 
305-727-3205 

Palm Beach Gardens, Reynolds & Assocs. Inc. 

Ga Atlanta, Reynolds & Assocs., Inc. 
III Chicago, Carlson Elctrn. 
Md Lutherville, L.D. Lowery, Inc. 
Md Silver Spring, L. D. Lowery, Inc. 

305-622-6850 
404-252-5360 

312-SP-4-0277 

Mass E Longmeadow, Gerbe, Sis. 413-525-3059 
Mass Waltham, Gerber Sis. 617-890-8040 
Minn Mpls., J-EX Elctrn. Sis. Co. 612"566-5340 
NY Great Neck, J. DiBlasi 516-482-4040 
NC Greensboro, Reynolds & Assocs., Inc. 

Pa Broomall, L.D. Lowery 
Pa Harrisburg, L.D. LowerY, Inc. 
Tex Richardson, Air Quip Sis. Co. 
Va Charlottesville, L. D. Lowery, Inc. 
Exp: N.J., Iselin, Tech. Equip. 

MILLEN, Local Distributors 

919-275-3725 
215-EL-6-5300 
717-233-0917 
214-271-2624 
703-973-6672 
201-283-2340 

Cal Los Angeles, Radio Prods. SiS., 1501 S. Hill SI. 
213-748-1271 

Cal MI. View, Abacus Elctrns. Co., Inc., 1 065 Terra 
Bella Ave. 415·961-1500 

Cal Palo Alto, Zack Elctrns., 654 High SI. 
415-326-5432 

Cal San Diego, Radio Prods. SiS., 7889 Clairernont 
Mesa Blvd. 714-292-5611 

Cal San Diego, Western Radio, 1415 India SI. 
714-235-6571 

Cal San Francisco, Zach' Elctrns., 1444 Market SI. 
415-626·1444 

NJ Springfield, Route Electr. Inc., Echo Plaza, Rte. 
#22 201-379-7710 

NY Lynbrook, Peerless Radio, 19 Wilbur SI. 
516·593-2121 

MILLER DIV., J.W" See Bellinds, 
MILLER, L.C. CO., 717 Monterey Pass Rd., Monterey Park, 

Calif., 91754, Tel: 213-268-3611; Sis. Mgr: EJ. 
Thompson 

MILLER, SANFORD CORP"See Sandford Miller Corp, 
MILLER-STEPHENSON CHEM. CO., INC., Rte. 7, 

Danbury, Conn., 06810, Tel: 203-743-4447; Sis. Mgr: 
H.J. Robertson 

MILLER·STEPHENSON Local Distributors 
Ky Louisville, Burks, P.I., 842 S. 7th 502-589-3960 

MILLER, W. A. CO., Mingo Loop, Oquossoc, Me., 04964, 
Tel: 207-864·3344; V.P: D. Wentzell; Sis. Mgr: D. 
Hunger 

MILLER, Local Distributors 
Tex Houston, Lenert Co., Box 2184 713-225-1465 

MILLETRON, INC., 540 Alpha Dr., Pittsburgh, Pa., 15238, 
Tel: 412-781-5300; Sis. Mgr: J.J. Peters 

Local Sales Offices & Reps. 
III South Holland, RAECO Inc. 312-331-6001 
Mass Dedham, C. Lueders & Co. 617-449-0345 
NY MI. Vernon, Capentic 914-664-6600 
NC Charlotte, Electro Rep. Assoc. 704-527-2530 
Ohio Brecksville, Waldrip, Blankenburg & Co. 

216-526-1100 
Pa Pittsburgh, Milletron .;412-781-5300 

MILU-SWITCH CORP., Box 67, Gladwyne, Pa., 19035, Tel: 
21S-MI-2-9222; Sis. Mgr: B.W. Chandler 

MILWAUKEE RESISTOR, 700 W. Virginia St., 
Milwaukee, Wlsc" 53204, Tel: 414-271-9900; V.P-Sls, 
Mgr: R.J. Amacher; Sis. Engr: W.R. Pollock 

Vol sell411-1151 
Local Sales Offices & Reps. 
Ala Birmingham, F.C. Nickerson 205-853-2852 
Cal Mountain View, Wes-K Assocs. 404-436-5169 
Cal San Diego, Wes-K Assocs. 714-278-7643 
Cal Van Nuys, Wes-K Assocs. 213-989-3070 
Colo Denver, Nelson Co. 303-733-5528 
Fla Oldsmar, F. Nickerson 813-855-4209 
Fla Orlando, F.C. Nickerson 305-843-0957 
Fla Tampa, F.C. Nickerson 813-833-4321 
Ga Decatur, F. Nickerson 404-377-1575 
III Arlington Heights, E.T. Champion 312-593-1150 
III Evanston, W.F. Swinke 312-248-4343 
Ind FI. Wayne, W. Bieberich 219-432-2537 
Ind New Albany, W.W. Bieberich, Inc. 812-945-3187 
Kans Prairie Village, R.E. Gooley Co. 913-642-3233 
Mass Wellesley, Johnson 617-235-3977 
Mich Detroit, R.S. Lohmann Co. '313-535-6144 
Minn Mpls., C. Gibb 612-377-1200 
Mo Maryland Hghts .. Kattelmann & Co. 

NJ 
NY 
NY 
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Haddonfield, Braddock Assocs. 
Forest Hills, Miller Co. 
Rochester, Gislason Sis. 

314-434-6875 
609-429-0087 
212-263-4446 
716-454-4741 

MANUFACTURERS & SALES OFFICES DIRECTORY 

NC Kannapolis, F. Nickerson 
Ohio Novelty, Prutton Sis. Co. 
Ore Portland, R. Minthorne 
T ex Dallas, R. E Nesbitt Co. 

704-932-6772 
216-247-6667 
503-246-4556 
214-357-4601 

Tex Houston,R. E. Nesbitt Co. 713-224-3633 
For: Can., Downsview, Onl., F. Eakin Ltd. 

416-638-0451 

MINI-CIRCUITS LAB., Dlv. SCientific Comps. Corp., 
2913 Quentin RII., BroOklyn, N.Y., t 1229, Tet 
212-252-5252; Sis. Mgr: H. Kaylie ..... ; .... Vol :le616,617 

Local Sales Offices & Reps. 
. Cal Los Altos, Cain-White & CO. 415-948-6533 

Cal N. Hollywood, Crown Elctrns. 213-877-3550 
III Mount Prospect, Cain & Co. 312-253-3578 
Mass So. Chelmsford, IMR 617-256-8251 
NY East Rockaway, W Bellenkes Assoc. 

516-LY9-8260, 516-887-1443 
Ohio Reynoldsburg, Cain & Co. 614-861-2119 
Pa Lafayette Hill, M. Lader & Co. 215-825-3177 
Tex Dallas, Cain & Co. 214-233-6809 
Va Woodbridge, M. Lader & Co. 703-494-4731 

MINI-SYSTEMS, INC, 20 David Rd, North Attleboro, 
Mass., 02761, Tel: 6)7-695'()206, TWX: 71D-348'()564; 
Sis. & Mktg. Mgr: D.J. Allen; Pres: G.E. Robertson 

Vol 30 1147 
MINNESOTA RUBBER CO., 3630 Wooddale Ave., 

Minneapolis, Minn., 55416, Tel: 612-929-6781, TWX: 
910-576-2727; Sis. Mgr: D. Mattocks 

MINNETECH LABS, Div. Nortronics, 8115 10th Ave., N., 
Minneapolis, Minn .. 55427, Tel: 612-544-4431; Gen. 
Mgr: W.G. Christensen; Applications Engr: W.B·. Weller 

MITEQ INC., 100 Ricefield La .. Hauppauge, N.Y., 11787, 
Tel: 516-543-8873; Pres: A. Kiiss; Vice Pres: A. Faverio 

MITSUMI ELEC. CO., LTD., 1056 Koadachi, Komaecho, 
Kitatamagun, Tokyo, Japan, Tel: 489-5333, TWX: 
242-2141 (MPARTS J); Sis. Mgr: S. Hanada 

Local Sales Offices & Reps. 
NY Flushing, Mitsumi Elctrns. Corp. 212-271-3722 

MKC ELCTRNS. CORP., 454 E Donovan Rd., Kansas City, 
Kans., 66115, Tel: 913-371-1351; V.P: E.B. Lilly 

MKS INSTRS., INC., 25 Adams Street, Burlington, Mass., 
01803, Tel: 617-272-9255; Pres: R. Wolfe; V. Pres: J. 
Bertucci; Sis. Mgr: E Mortberg 

M M ELCTRN. ENCLOSURES, 111 Bloomingdale Rd., 
Hicksville, N.Y., 11801, Tel: 516-935-9400, TWX: 
510-221-1857; Sis. Mgr: D.B. Elliott 

Local Sales Offices & Reps. 
Ala Huntsville, BJR Inds. 
Ariz Scottsdale, Vinson 
Cal Los Angeles, Daton Engrg. Co. 
Cal Santa Clara, Vico Sis. Co. 

205-881-3569 
602-947-7371 
213-479-4211 
408-298-5944 

Colo Denver, Vinson Assocs. 303-757-5151 
Conn Kensington, N.S. Stachalek 203-VA-8-4587 
Fla Indian Rocks Bch., Tech. Rep. 813-595-2834 
Fla Melbourne, Tech. Rep. Assocs. 305-723-9140 
Ga Jonesboro, Tech. Rep. Assocs. 404-753-0111 
III Northfield, Adcon Assocs. 312-446-6486 
Kans Mission, Tech. Sis. Assocs. 913-831-2888 
Mass W. Acton, K.B. Reidy 617-CO-3-7146 
Mich Farmington, Carter, McCormic & Peirce, Inc. 

Minn Mpls., Hasse & Assocs. 
Mo SI. Louis, Tech-Sis. 
NJ Haddonfield, M & S Assocs. 
NJ Raritan, J & L Assocs. 

313-477-7700 
612-588-0551 
314-725-5361 

609-HA-9-7055 
201-722'()682 

NM Albuquerque, Vinson Assoes. 505-298-7442 
NY Utica, R. J. Davis Assoc. 315-724-5773 
Ohio Cleveland, Carter, McCormic & Peirce 

216-333-5650 
Ohio Dayton, Carter, McCormic & Peirce 

513-278-5873 
Pa Pittsburgh, Carter, McCormic & Peirce, Inc. 

412-824-3760 
Tex Dallas, Blair Engrg. Sis. 214-352-8411 

MOBAY CHEM. CO., Pkwy. W., Rte. 22 & 30, Pittsburgh, 
Pa .. 15205, Tel: 412-923-2700; DA&PR: M.G. Snyder 

MOBIL ELCTRNS., INC., Box 1132, Anderson, Ind., 46015, 
Tel: 317-642-7976; Pres: J.M. Hart 

MOBIL-TRONICS, Box 1022, Tustin, Cal.,92680, Tel: 
714-832-6744; Sis. Mgr: R.J. Hatton 

MODPAK,31 A Green SI., Waltham, Mass., 02154, Tel: 
617-891-7048; Div, Mgr: G. Huse; Div .. V.P: J. 
McCulloch 
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MODPAK cont'd 
--- Advertisement 

New Modpak packages have cut pro
duction assembly costs 50-75% for a 
major RF subassembly manufacturer. 
Engineered for circuit boards op
erating from DC through several 
gigahertz. RF Connectors, Board 
mounting clips, D.C. feedthroughs, 
covers and all other hardware are in
cluded. Complete standard Modpak 
enclosures cost from $I 0.00-$1 5.00 
with 1-4 R.F. Connectors. Shipment 
from stock. Standard sizes from 11/2 
x 1112 through 2x5. Specials upto 3x4 
112 available in 2 weeks or less. Call 
collect for engineering help or to re
quest detailed catalog. 

MODULAR POWER, 7364 Convoy Ct., San Diego, Cal., 
92111, Tel: 714-279-1641; Pres: R.J. McNaul 

Volle767 
Local Sales Offices & Reps. 
Ala Huntsville, FM Assocs., Ltd. 205-53e-9990 
Cal Irvine, Edwards Assocs. 213-541-2600 
Cal Irvine, Mesa Elctrns. 714-552-7850 
Cal Palos Verdes, Edwards Assocs. 213-541-2600 
Cal Palos Verdes Penninsula, Edwards Assocs. 

213-541-2600 
Cal San Carlos, Bay·Tronics 415-588-0958 
Cal San Diego, Mesa Elctrns. 714-278-8021 
Cal San Diego, Modular Power, Inc. 714-279-1641 
Conn Woodbury, C. Lueders & Co. 203·263-4472 
Fla Orlando, FM Assocs., Ltd. 305-851-5710 
Fla Tequesta, FM Assocs., Ltd. 305-746-3126 
Kans Andover, Palatine SiS., Inc. 316-683-7512 
Mass Needham, C.J. Lueders 617-263-4472 
NC Greensboro, FM Assocs., Ltd. 919-294-2754 
Ohio Worthington, The Ohio Instr. Co. 614-885-0743 
Tex Houston, Palatine SiS., Inc. 713-777-4477 
Tex Richardson, Palatine SiS., Inc. 214-231-9489 

For Local Source Data Call Toll-Free 800-645-9200 ' 
(In N.Y. State Call 516-294-0990 Collect) 

MODUTEC, INC., 18 Marshall St., Norwalk, Conn., 
06854, Tel: 203-853-3636, TWX: 710-488-2039; Mktg. 
Mgr: R.A. Eck .............................................. Vol t0486-489 
Local Sales Offices & Reps. 
Alas Anchorage, Alaska InSIr. 279-7477 
Cal Pasadena, Luscombe Engrg. 213-6.84-2000 
Cal San Mateo, Luscombe Engrg. 415-342-7057 
Colo Arvada, Arrowhead Sis. Co. 303-938-2901 
Conn Milford, New England Elctrn. Sis. 203-878'()575 
Fla Maitland, Beacon Elctrn. 305-647-3498 
Fla Palm Beach Gardens, Beacon Elctrn. 

305-622-2770 
Ga Atlanta, Beacon Elctrn. 404-351-3654 
III Wilmette, Crest 312-256-5202 
Ind Indianapolis, Crest Assocs. 317-844-2800 
Kans Prairie Village, Engrg. Svcs. Co. 913-649-4000 
Mass Canton, New England Elctrn. 617-828-4835 
Mich Farmington, Carter, McCormic & Peirce 

313-477-7700 
Minn Mpls., R.J. Inc. 612-922-1425 
Mo SI. Louis, Engrg. Svcs. Co. 314-726-2233 
NJ Englewood Cliffs, Sprung/Nussbaum 

201-947-6767 
NM Albuquerque, Aztec Entprs. 505-255-2440 
NY Hyde Pk., R. Kennedy 914-229-2269 
NY Rochester, R. P. Kennedy Co. 716-271-6322 
Ohio Cleveland, Carter, McCormic & Peirce 

216-333-5650 
Ohio Dayton, Carter, McCormic & Peirce 

513-278-5873 
Ohio Worthington, Carter, McCormic & Peirce, Inc. 

614-888-4466 
Pa Newtown Sq., Holdsworth & Co. 215-356-8550 
Pa Pittsburg, Carter, McCormic & Peirce 

412-824-3760 
SC Spartanburg, Beacon Elctrn. Assocs. 

803-582-4613 
Tex Houston, Scien. Sis. 713-781-2711 
Tex Richardson, Scien. Sis. 214-231-6541 
Utah Salt Lake City, Arrowhead Sis. Co. 801-487.()036 
Va Falls Church, Beacon Elctrns. 703-534-1868 
Wash Seattle, R.K. Squibb 206-ME-2-2450 
Exp: N.Y., NY, Frathom Co. 212-687-9390 
For: Can., Burlington, Onl., Motion Control Engrg. 

416~37-9369 
MOLDING TECHNOLOGY INC., Southampton, Pa., 18966, 

Tel: 215-355-3110; V.P: D. Campbell; Adv. Mgr: G. 
Stuart 

MOLECTRON CORP., 930 Thompson PL., Sunnyvale, 
Cal., 94086, Tel:. 408-738-2661; Mktg. Mgr: R.J. 
Reynolds; V. Pres: W. Tiffany 



MANUFACTURERS & SALES OFFICES DIRECTORY 

MOLECU-WIRE CORP., P.O. Box 495, Farmingdale, N.J., 
07727, Tel: 201-922-9400, TWX: 710-723-6943; Prod. 
Mgr: C.J. Olson; Chief Eng: V.A. Lichter; Sis: P. Brown 

MOLEX INC., 2222 Wellington CI., Lisle, III., 60532, Tel: 
312-969-4550, TWX: 695-3533; Mktg. Mgr: T. 
McGarvey; Sis. M!jr: R. Burke 

Local Sales Offices & Reps. 
Cal Menlo Park, Johnson & Assocs. 415-854-3550 
Cal Santa Monica, R. H. McDonald & AssOcs. 

213-393-9237 
Colo Denver, I. W. Strong & Assocs. 303-292-6900 
Fla Altamonte Springs, WMM Assocs. 305-831-4645 
Fla Clearwater, WMM Assocs. 813-726-8871 
Fia N. Palm Iileach, WMM Assocs. 305-848-9042 
Fla Pompano Beach, WMM Assocs. 305-943-3091 
III Crystal Lake, E. S. Healy & Assocs. 

815-459-4386 
Ind Crawfordsville, D. A. Miller & Assocs. 

317-362-6348 
Iowa Cedar Rapids, Palatine Engrg. Sis. 319-365-8071 
Kans Andover, Pala~ne Engrg. Sis. 316-683-7512 
Kans Overland Park, Palatine Engrg. Sis. 

913-262-5643 
Md Glen Arm, Barnhill & Assocs. Inc. 301-252-5610 
Mass West Concord, Sales Engrg. Co. 617-369-3943 
Mich Benton Harbor, Hampton Sis. Engrg. Co. 

616-925-0341 
Mich Ferndale, Don Brooks 313-398-7778 
Mich Southfield, D. D. Douglass & Assocs. 

313-352-7180 
Minn Minneapolis, E Melius & Assocs. 612-854-4270 
1010 SI. Louis, Palmer Still & Assocs. 314-993-2077 
NY New York, P. Saltier Assocs. 212-247-3855 
NY Rochester, L-Mar Assocs. 716-328-5240 
NC Raleigh, Barnhill & Assocs. 919-787-5744 
Ohio ManSfield, R. Meckling Assocs. 419-529-3225 
Pa Pittsburgh, Flinn Sis. & Assocs. 412-242-2442 
Pa Roslyn, Molex Inc. 215-657-3107 
Tenn Chattanooga, Peirson, Deakins & McGinness 

Tenn Johnson City, Barnhill & Assocs. 
T ex Dallas, Stasco 
Va Lynchburg, Barnhill & Assocs. Inc. 

MOLEX Local Distributors 

615-821-4501 
615-928-0184 
214-239-5054 
703-846-4624 

Ariz Phoenix, MoltroniCs, Inc., 2746 W. Palm LA. 
602-272-7951 

Cal 1011. View, Abacus Elctrns. Co., Inc., 1065 Terra 
Bella Ave. 415-96\-1500 

Cal San Diego, Moltronics, Inc., 7969 Engineer Rd. 
714-278-5020 

Cal Santa Clara, Moltronics, Inc., 337 Mathews SI. 
408-244-7600 

Cal South Gate, Moltronics, Inc., 5610 E. Imperial 
Hwy. 213-773-6521 

III Palatine, Ohm/Elctrns, 645 Vermont Ave 
312-359-5500 

Mass Woburn, Abbott Elctrn., 902 Main SI. 
617-935-2040 

Pa Erie, Mace Elctrn., 2631 W. 8th SI. 814-838-3544 
MOLON MOTORS & COIL, 3737 Industrial Ave., Rolling 

Meadows, III., 60008, Tel: 312-259-3750; Mktg. Mgr: 
T.J. BujeWSki 

MONA INDS., INC., Box 397, Rivar Street Station, 
Paterson, N.J., 07524, Tel: 201-2"14-8220; Sis. Mgr: 
W.O. Schlimbach; Tech. Dir: Dr. R.L. Mayhew 

MONARCH MARKING SYS., Box 608, Dayton, Ohio, 
45401, Tel: 513-866-7401; V.P. Mktg: J.L. Custer; Dir., 
Prod.lDent PH Wolff 

MONITOR LABS, INC., 10451 Roselle SI., San Diego, Cal., 
92121, Tel: 714-453-6260, TWX: 910-337-1278; Pres: 
E. Etess; Vice Pres., Sis: E.E. Watkins, Sr.; Vice Pres., 
Mktg: Leroy H. Becker 

Local Sales Offices & Reps. 
Ala Huntsville, F.M. Assocs. 
Ariz Scottsdale, Measurement Conslls. 
Cal Lawndale, Ward/Davis Assocs. 
Cal San Diego, Ward/Davis Assocs. 
Cal Santa Clara, Ward/Davis Assocs. 
Colo Boulder, Measurement Conslts. 
Colo Broomfield, Measurement Conslts. 
Conn Hartford, Victor Assocs. 
Fla Orlando, F.M. Assocs. 
Fla Tequesta, F.M. Assocs. 
III Chicago, Dalec 
Ind Indianapolis, Dalec 
Kens Merriam, Technical Rep. 
Md Rockville, MESA, Inc. 
Mass Framingham, Victor AssocS. 
Mass Newtonville, Envirotech Assocs. 

205-536-9990 
602-948-8926 
213-542-7740 
714-277-8081 
408-246-9202 
303-449-5294 
303-466-1402 
203-246-5643 
305-851-5710 
305-746-3126 
312-283-0300 
317-784-6360 
913-432-4110 
301-881-8430 
617-879-5710 

Mass Nonantum, Envirotech Assocs. 617-527-5246 
Mich Detroit, B. Hocker & Assocs. 313-531-1403 
Minn Minneapolis,Dalec 612-786-9666 
1010 Hazelwood, Technical Reps. 314-524-6900 
NJ Union, SBM Assocs. 201-687-8737 
NM Albuquerque, Measurement Conslts. 

NY Pleasantville, SBM Assocs. 
505-265-6371 
914-.769-1811 

NY Rochester, SBM Assocs. 716-266-1400 
NC Greensboro, F.M. Assocs. 919-294-2754 
Ohio Cleveland Heights, B. Hocker & Assocs. 

216-734-4433 
Ohio Dayton, B. Hocker & Assocs. 513-298-8638 
Okla Tulsa, Data APplications Corp. 918-622-3753 
Pa Maple Glen, Pace Assocs. 215-643-7180 
Tex Houston, Data Applications Corp. 713-622-2820 
Tex Richardson, Data Applications Corp. 

214-231-4846 
Tex San Antonio, Data Applications Corp. 

512-732-7176 
Wash Seattle, Showalter/Judd 206-762-2310 
For: Can., Calgary, Alb., Canadian Dynamics 

403-269-2202 
For: Can., Downsview, Onl., Dalarnex, Ltd. 

416-661-1404 
For: Can., Montreal, Datamex, Ltd. 514-731-9328 
For: Can., Ottawa, Onl., Datamex, Ltd. 613-825-4255 
For: Can., Vanvouver, B.C., Canadian Dynamics 

604-325-3201 

MONITOR PRODS., 815 Fremont Ave., S. Pasadena, 
Cal_, 91030, Tel: 213-882-3761, TWX: 910 588-3273; Sis. 
Mgr: J.W. Blaller; Vice Pres: D_H. Montgomery; MIg. 
Mgr: C_ Jackson ~~._ ...... __ ._ ...... __ .. _ .... __ Vol 2"430-433 

Local Sales Offices & Reps. 
Cal Los Altos, H. Stout Assocs. 
Cal W. Covina, Groh Assocs. 
Colo Denver, Walker Assocs. 
Conn New Canaan, R.H. Sturdy Co. 

415-948-3265 
213-338-8217 
303-623-8713 

Fla Indian Rock Bch., Tech. Rep. Assocs., Inc. 
813-595-2834 

Fla Melbourne, Tech. Rep. Assocs. 305-723-9140 
Ga Atlanta, Tech. Rep. Assocs., Inc. 404-939-8339 
Mass Wellesley Hills, R. H. Sturdy Co., Inc. 

617-235-2330 
NY Great Neck, Trionic Assocs., Inc. 516-466-2300 
Ohio Dayton, Berberich Assocs. 513-252-9981 
Tex Dallas, Tesco 214-358-3521 

MONITOR SYSTEMS, An Aydin Co., 401 Commerce Dr., 
FI. Washington, Pa, 19034, Tel: 215-646-8100, TWX: 
510-661-1520; V.P. Sis: C.T. Morton 

Local Sales Offices & Reps. 
Ala 'Huntsville, Miller Assocs. 205-534-2652 
Cal Newbury Park, Monitor Sys. 805-498-8803 
Cal Palo Alto, Egbert Engrg. 415-326-1387 
Coio Denver, Telemetry Sis. 303-424-5574 
Md Greenbelt, Rille Assocs. 301-474-8600 
NM Albuquerque, Telemetry Sis. 505-266-7861 
Tex Arlington, Houston Assocs. 817-265-2931 
Wash Seattle, Showalter-Judd Inc. 206-762-2310 

MONROE, CALCULATOR CO., Div. Utton Inds., 550 
Central Ave., Orange, N.J., 07050, Tel: 201-673-6600, 
TWX: 710 9945840; V.P. Sis: R.F. Kane 

MONSANTO COMPANY, ELECTRONIC INSTRUMENTS, 
620 Passaic Ave., W. Caldwell, N.J., 07006, Tel: 
201-975-5300; Mktg. Mgr: T.C. Odderstol 

Local Sales Offices & Reps. 
Ala Huntsville, W. A. Brown Instr. 205-539-4411 
Ariz Scottsdale, F.Y. Gates Co. 602-947-2991 
Cal Costa Mesa, Measurement Assocs. 

714-540-7160 
Cal Palo Alto, Mauldin Co. 415-326-5291 
Colo Denver, F.Y. Gates Co. 303-722-4674 
DC Washington, Eastern 301-839-3800 
Fla FI. Lauderdille, W.A. Brown Instr. 305-566-5697 
Fla FI. Walton Beach, W.A. Brown Instr. 

Fla Orlando, W.A. Brown Instr. 
Fla Orlando, W.A. Brown Instru. 
Ga Tucker, W.A. Brown Instr. 
III Chicago, K.W. Meyers Co. 
Ind Indianapolis, K.W. Meyers Co. 
Mass Burlington, R.J. Sickles Assoc. 
Mich Southfield, S. Sterling Co. 
Minn Mpls., K.W. Meyers Co. 

904-243-6424 
305-425-5505 
305-425-5505 
404-939-1674 

Mo SI. Louis, S. Sterling Co. 314-542-3636 
NM Albuquerque, F.Y. Gates Co. 505-298-1875 
NY FayettevUle, 101, P. Andrews 315-637-3144 
NY Great Neck, Eastern Instru. 516-466-9505 
NC Winston-Salam, W.A. Brown Instr. 919-725-5384 
Ohio Cleveland, S. Sterting Co. 216-442-8080 
Ohio Dayton, S. Sterling Co. 513-296-1573 
Ore Tigard, McLaren-Tapp Co. 503-639-1136 
Pa Philadelphia, Eastem InSlru. 215-927-7777 
Pa Pittsburgh, S. Sterting Co. 412-922-5720 
Tex Houston, Scien. Sis. 713-781-2711 
Tex Richardson, Scien. Sis. 214-231-6541 
Utah Salt Lake City, F.Y. Gales Co. 801-359-1101 
Va Richmond, Eastern Instru. 703-644-6622 
Wash Bellevue, McLaren-Tapp Co. 206-746-5750 
Wise Milwaukee, KW. Meyers Co. 414-482-1313 

MONSANTO ELCTRN. MAT'LS., Box 8, SI. Peters, Mo., 
63376, Tel: 314-272-6281, TWX: 910-760-1591; Mgr., 
Cust. Svcs: W.J. Klmmlck 

Local Sales Offices & Reps. 
Cal Santa Clara, Monsanto Co. 408-243-0414 
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Mass Westwood, Monsanto Co. 
1010 SI. Peters, Monsanto Co. 
Tex Garland, Monsanto Co. 

617-329-2530 
314-272-7676 
214-272-6974 
314-272-7676 Exp: SI. Peters, Mo., Monsanto Co. 

MONSANT()"ELCTRN. SPEC. PRODS., 10131 Bubb ~c1, 
Cupertino, Cal., 95014, Tet 408-257-2140, TWX: 
810-338-0206; Sis. Mgr: M. Meltzer. Dlr. 01 Mktg: R. 
Clark; Prod. Mktg_ Mgr: R. Greene ..... _ Vol ~522.1123 
MONSANTO-ELCTRN. Local Distributors 
Ariz Phoenix, Kierullf - Phoenix, 2633 E. Buckeye Rd. 

602-273-7331 
Ariz Phoenix, Liberty Electrns., 3612 N. 16th SI. 

602-264-4438 
Cal Culver. City, Hamillon Electro Sales 

213-870-7171 
Cal EI Segundo, Liberty Elctrns., 124 Maryland SI. 

213-322-8100 
Cal Hollywood, Hamilton/ Avnet Elctrncs. 

305-925-5401 
Cal Los Angeles, WESCO Elctrns.-L.A., 5650 Jillson 

SI. 213-685-9525 
Cal loll. View, Elmar Elctrn., 2288 Charleston Rd. 

415-961-3611 
Cal 1011. View, Hamilton/Avnet Corp., 340 Middlefield 

Rd. 415-961-7000 
Cal Palo Alto, Kierulff-Palo Alto, 3969 E. Bayshore 

Rd. 415-968-6292 
Cal San Diego, Kierulff-San Diego, 8797 Balboa Ave. 

714-278-2112 
Cal San Diego, Western Radio, 1415 India SI. 

714-235-6571 
Colo Commerce City, Elmar Electronics Inc., 6777 E. 

50th Ave. 303-287-9611 
Colo Denver, Kierulff-Denver, 10890 E. 47th Ave. 

Fla 
Ga 
III 
III 

303-343-7090 
Hollywood, Schweber Elctrns.. 305-927-0511 
Atlanta, Schweber Elctrns. 404-449-9170 
Chicago, Schweber Elctms. 312-593-2740 
Chicago, Semiconductor Specialists, Inc. 

312-279-1000 
Md Gaithersburg, Kierulff - Balt.lWash. D.C., 16021 

Industrial Dr. 301-948-0250 
Md Rockville, Schwaber Elctrns. 301-881-2970 
Mass Needham Hgts., Kierulff - Boston. 14 Charles SI. 

617-449-3600 
Mass Waltham, Schweber Elctrns. 617-890-8484 
Mich Detroit. Schweber Elctrns. 313-583-9242 
NJ Rutherford, Kierullf-N.J., 5 Industrial Dr. 

201-935-2120 
NJ Somerset, Schweber Elctrns. 201-469-6008 
NM Albuquerque, Kierulff-New Mexico, 2524 Baylor 

Dr., S.E. 505-247-1055 
NY Hicksville, Kierulff - Hicksville, 49 Bethpage Rd. 

NY 
NY 
NY 

516-433-5530 
Rochester. Schweber Elctrns. 716-328-4180 
Syracuse, Hamilton/Avnet Elctrns. 315-437-2642 
Westbury, Schweber Elctrns., Jericho Tpke 

516-334-7474 
NC Raleigh, Schweber Elctrns. 919-832-8881 
Ohio Beachwood, Schweber Elctrns. 216-464-2970 
Pa Paoli, Kierulff - Phila., 1510 Russell Ave. 

215-647-2612 
Tex Dallas, Hamilton/ Avnet Elctrns., 2403 Farrington 
Tex Garland, Kierulff-Dallas, 2815 National Dr. 

214-271-2472 
Tex Houston, Hamilton/Avnet Elctrns., 1216 W. Clay 
Tex Houston, Harrison Equip. Co. Inc., 1616 

McGowen SI. 713-224-9131 
Wash Seattle, Kierullf - SeaWe, 5940 6th Ave. S. 

- 206-763-1550 
Wash Seattle, Liberty Elctrns., 5303 2nd Ave. S. 

206-763-8200 
For Local Source Data Call Toll-Free 800-645-9200 
(In N.Y. State Call 516-2114-0990 Collect) 
MOODY TOOLS, INC., 42 - 46 Dudley SI., Providence, R.I .. 

02905, Tel: 401-421-5032; Adv./S. Mgr: J.H. Moody 
Local Sales Offices & Reps. 
Cal Long Beach, L. P. Feeley & Assocs. 

213-595-5421 
Cal San Mateo, J. W. Hand 415-341-5516 
III Chicago, Witz-Knight, Inc. 312-685-3181 
III Wheaton, D. M. DeWolf 312-668-4397 
Kans Prairie Village, 101 N L Industries, Inc. 

913-362-2288 
Mass Framingham, G. C. Hunnewell Col., Inc. 

617-877-2536 
Mich Detroit, Waverly & Assocs. 312-372-2680 
NY Manlius, W. Ferguson 315-682-9301 
NY New York, A. Mizner Assocs., Inc. 212-683-4948 
Ore Portland, R. Minthome Co. 503-246-4556 
Pa King of Prussia, L. Spangenberg 215-265-2130 
RI East Providence, G. Goddard Assocs. 

Tex Garland, G. W. Spangle 
MOODY Local Distributors 

401-434-3824 
214-278-7970 

Ariz Tucson, Inland Elctrn Supply Co., Inc, Box 4010, 
715 E. Broadway 
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Minn Duluth, Northwest Radio, 123 E. First SI. 
218-727-1565 

MORGAN ADHESIVES CO., 4560 Darrow Rd., Stow, Ohio, 
44224, Tel: 216-688-1111, TWX: 216-098-6487; Gen'l. 
Mgr: G. McMahon 

MCiRIRICA ELCTRNS., LTD., 205 Tozuka-machi, 
Tozuka-ku, Yokohama, Japan, Tel: 045-881-2331 

MORRIS, J.I. CO., 372 Elm St., Southbridge, Mass., 01550, 
Tel: 617-764-4394; Sis. Mgr: J.B. Dirlam 

MOSTEK CORP., 1215 W. Crosby, Carrollton, Tex., Tel: 
214-242-0444; Sales Mgr: D. West 

MOSTEK Local Distributors 
Ariz Phoenix, Kierulff - Phoenix, 2633 E. Buckeye Rd. 

602-273-7331 
Cal MI. View, Elmar Elctrn., 2288 Charleston Rd. 

415-961-3611 
Cal Palo Alto, WESCO Elctns.-Palo Alto, 3973 E. 

Bayshore Rd. 415-968-3475 
Cal San Diego, Kierulff-San Diego, 8797 Balboa Ave. 

~14-278-2112 

Colo Denver, Kierulff-Denver, 10890 E. 47th Ave. 
303-343-7090 

III Skokie, Bellinds. Elctrn. Distr. Div., 7701 N. 
Austin Ave. 312-282-5400 

Mass Needham Hgts., Kierulff - Boston, 14 Charles SI. 
617-449-3600 

NM Albuquerque, Kierulff-New Mexico, 2524 Baylor 
Dr., S.E. 505-247-1055 

Tex Garland, Kierulff-Dallas, 2815 National Dr. 
214-271-2472 

Wash Seattle, Kierulff -Seattle, 5940 6th Ave. S. 
206-763-1550 

MOTORESEARCH MFG. CO., 1600 Junction Ave.,. Racine, 
Wisc., 53403, Tel: 414-632-5131; Sis. Mgr: W.H. 
Cooper 

MOTOROLA INC., Component Products Dept., 4545 W. 
Augusta Blvd., Chicago, III., 60651, Tel: 312-772-6500, 
TWX: 910-221-5565; Mktg. Mgr: C. Chopp .... Vol 2<1429 
Local Sales Offices & Reps. 
Ariz Scottsdale, F. Board Assocs. (602)994-9388 
Cal Brea. A. E. Isles Assoc. 714-533-1120 
Cal San Carlos, Kottmeier Assoc. 415-592-8333 
Colo Wheatridge. Waugaman Assocs .• Inc. 

303·423-1020 
Fla Orlando, GRA-MAR 305-894-3351 
Md Bel Air, Motorola 301-879-9335 
Mass Wayland, Wayland Engrg. Sis. 617-655-6080 
Mich Farmington, Sheridan Assocs. Inc. 313-447-3800 
Minn SI. PaUl. Cahill Assoc. 612-739-8445 
Mo Florissant. Sheridan Assocs. Inc. 314-837-5200 
NM Albuquerque, Waugaman Assocs. Inc. 

NY Rockville Center, Motorola 
Ohio CinCinnati, Sheridan Assoc. 
Ohio Cleveland, Sheridan Assocs., Inc. 
Ohio Dayton, Sheridan Assocs. Inc. 
Ore Portland. Almac/Stroum Elctrns. 
Pa Monroeville, Sheridan Assocs. Inc. 
Tex Dallas, A.M. Elctrns. 
Tex Houston, R.M. Elctrns. 
Wash Seattle, Almac/Stroum Elctrns. 

MOTOROLA INC. Local Distributors 

505-265-4097 
516-678-2989 
513-761-5432 
216-524-8210 
513-277-8911 
503-292-3534 
412-373-1 070 
214-341-7989 
713-664-7131 
206-763-2300 

Ore Portland, Almac/Stroum Elctrns, 8888 SW 
Canyon Rd 503-292-3534 

Wash Seattle, Almac/Stroum Elctrns. 5811 Sixth Ave 
S. 206-763-2300 

MOTOROLA SEMICONDUCTOR PRODS., Tech. Info. Ctr. 
T902, 5005 E. McDowell Rd., Phoenix, Ariz., 85008, Tel: 
602-244-3464. TWX: 910-951-1334; TeCh. Info. Ctr. 
Mgr: Lothar Stern 

Local Sales Offices & Reps. 
Ala Huntsville, Motorola Semiconductor PrOducts Inc. 

205-883-09M 
Ariz Phoenix, Motorola Semiconductor Products Inc. 

602-273-6900 
Ariz Phoenix, Motorola Semiconductor Products Inc. 

602-273-6364 
Cal Encino, Motorola Semiconductor Products Inc. 

213-986-6850 
Cal La Jolla, Motorola Semiconductor Products Inc. 

714-459-4217 
Cal Menlo Park, Motorola Semiconductor Products 

Inc. 415-854-1910 
Cal Santa Ana, Motorola Semiconductor Products 

Inc. 714-558-2601 
Colo Denver, Motorola Semiconductor Products Inc. 

303-770-2122 
Conn Hamden, Motorola Semiconductor Products Inc. 

203-288-6478 
Fla Maitland, Motorola Semiconductor Products Inc. 

305-644-3422 
Fla Palm Beach Gardens, Motorola Semiconductor 

PrOducts Inc. 305-622-2700 
Fla Pinellas Park, Motorola Semiconductor Products 

Inc. 813-546-3538 
Fla Pompano Beach, Motorola Semiconductor 

Products Inc. 305-782-4464 
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Ga Atlanta, Motorola Semiconductor Products Inc. 
404-255-2043 

III Chicago, Motorola Semiconductor Products Inc. 
312-992-2320 

III Schiller Park, Motorola Semiconductor Products 
Inc. 312-678-7205 

Ind' FI. Wayne, Motorola Semiconductor Products Inc. 
219-484-8581 

Ind Lawrence, Motorola Semiconductor Products Inc. 
317-897-2220 

Iowa Cedar Rapids, Motorola Semiconductor Products 
Inc. 319-393-8632 

Kans Mission, Motorola Semiconductor Products Inc. 
913-384-3050 

Md Hyattsville, Motorola Semiconductor Products Inc. 
301-779-1100 

Mass LeXington, Motorola Semiconductor Products Inc. 
617-861-1350 

Mich Garden City, Motorola Semiconductor Products 
Inc. 313-261-6200 

Minn Minneapolis, Motorola Semiconductor Products 
Inc. 612-545-0251 

NJ River Edge, Motorola Semiconductor Products 
Inc. 2010488-1200 

NM Albuquerque, Motorola Semiconductor Products 
Inc. 505-299-4448 

NY Fishkill, Motorola Semiconductor Products Inc. 
914-896-8970 

NY Hauppauge, Motorola Semiconductor Products 
Inc. 516-231-9000 

NY Rochester, Motorola Semiconductor Products Inc. 
716-381-7220 

NY Syracuse, Motorola Semiconductor Products Inc. 
315-454-9373 

NC Raleigh, Motorola Semiconductor Products Inc. 
919-782-7604 

Ohio Cleveland, Motorola Semiconductor Products Inc. 
216-461-3160 

Ohio Dayton, Motorola Semiconductor Products Inc. 
513-294-2231 

Ore Portland, Motorola Semiconductor Products Inc. 
503-297-2236 

Pa FI. Washington, Motorola Semiconductor 
Products Inc. 215-643-4500 

SC Columbia, Motorola Semiconductor Products Inc. 
803-788-0585 

Tex Houston, Motorola Semiconductor Products Inc. 
713-688-4583 

Tex Richardson, Motorola Semiconductor Products 
Inc. 214-235-8385 

Wash Bellevue, Motorola Semiconductor Products Inc. 
206-455-3700 

Wisc Wauwatosa, Motorola Semiconductor Products 
Inc. 414-476-5554 

MOTOROLA SEMICONDUCTOR Local Distributors 
Ala Huntsville, Hall-Mark Elctrns., Box 1133 

205-539-0691 
Ariz Phoenix, Hamilton/ Avnet Elctrncs .. 1739 N. 28th 

Ave. 602-269-1391 
Ari2 Phoenix, Kierulff - Phoenix, 2633 E. Buckeye Rd. 

. 602-273-7331 
Cal Culver City, Hamilton Electro Sales 

213-870-7171 
Cal EI Segundo, Liberty Elctrns., 124 Maryland SI. 

213-322-8100 
Cal Hollywood, Hamilton/ Avnet Elctrncs. 

305-925-5401 
Cal Los Angeles, WESCO Elctrns.-L.A., 5650 Jillson 

SI. 213-685-9525 
Cal MI. View, Elmar Elctrn., 2288 Charleston Rd. 

415-961-3611 
Cal MI. View, Hamilton/Avnet Corp., 340 Middlefield 

Rd. 415-961-7000 
Cal Palo Alto, Kierulff-Palo Alto, 3969 E. Bayshore 

Rd. 415-968-6292 
Cal San Diego, Hamilton/Avnet Corp., 5569 Kearny 

Villa Rd. 714-279-1550,279-2421 
Cal San Diego, Kierulff-San Diego, 8797 Balboa Ave. 

714-278-2112 
Cal San Jose, Quement Ind'!. Elctrns., 1000 S. 

Bascom Ave. 
Colo Denver, Burstein-Applebee 303-244-3336 
Colo Denver, Hamilton/Avnet Electronics 

303-534-1212 
Colo Denver, Kierulff-Denver, 10890 E. 47th Ave. 

303-343-7090 
Conn Hamden, Arrow Elctrncs., 295 Treadwell SI. 

203-248-3801 
Conn North Haven, Cramer/Conn .. 35 Dodge Ave. 

203"239-5641 
Fla Hollywood, Cramer/Ew Hollywood, 4035 North 

29th Avenue 305-923-8181 
Fla Hollywood, Schweber Elctrns. 305-927-0511 
Fla Orlando, Cramer/Ew Orlando, 345 North 

Graham Avenue, Box 20214 305-894-1511 
Ga Atlanta, Hamilton/ Avnet Elctrncs., 6700 1-85 

Access Rd. 404-448-0800 
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Ga Atlanta, Schweber Elctrns. 404-449-9170 
III ,chicago, Burstein-Applebee 312-763-4848 
III Chicago, Schweber Elc!rns. 3t2-593-2740' 
III Chicago, Semiconductor Specialists, Inc. 

312-279-1 000 
III Palatine, Ohm/Elctrns, 645 Vermont Ave 

. 312-359-5500 
III Schiller Park, Hamilton-Avnet Elctrs., 3900 N. 

25th Ave. 
Kans Kansas City, Burstein-Applebee 816-561-5460 
Kans Lenexa, Hall-Mark Elctrn., 9006 Rosehill Rd. 

913-888-4747 
Kans Prairie Village, Hamilton/Avnet Elctrncs., 3500 W. 

75th SI. 913-362-3250 
Md Baltimore, Arrow Elctrns .. , 5207 E. Drive 

301-247-5200 
Md Gaithersburg, Cramer/Ew Washington, 16021 

Industrial Drive 301-948-0110 
Md Hanover, Hamilton/ Avnet Elctrns. 301-796-5000 
Md Rockville, Schweber Elctrns. 301-881-2970 
Mass Burlington, Arrow Elctrns., 15 A Street 

617-273-0100 
Mass Burlington, Hamilton/Avnet Elctrns. 617-273-2120 
Mass Newton, Cramer Elctrn. Inc., 85 Wells Avenue 

617-969-7700 
Mass Newton, Cramer/International, 85 Wells Ave. 

617-969-7700 
Mass Waltham,Schweber Elctrns. 617-890-8484 
Mass Woburn. Abbott Elctrn., 902 Main SI. 

617-935-2040 
Mich DetrOit, Schweber Elctrns. 313-583-9242 
Mich Livonia, Hamilton/Avnet Elctrns. 313-522-4700 
Mich Muskegon, Western Elctrn Supply, 1781 5th St 

616-722-7628 
Mich Romulus. Pioneer/Michigan, 6337 N. Beverly 

Plaza 313-729-8500 
Minn Edina, Cramer/Bonn, 7275 Bush Lake Road 

612-835-7811 
Minn Minneapolis. Hamilton/Avnet Elctrns. 

612-854-8400 
Mo Hazelwood, Hamilton/ Avnet Electronics 

314-731-1144 
Mo Kansas City, Burstein Applebee 816-561-5460 
Neb Lincoln, Burstein Applebee 402-434-0678 
NJ Cedar Grove, Hamilton/ Avoet Elctrns. 

201-239-0800 
NJ Cherry Hill, Hamilton/Avnet Elctrns. 

609-662-9337 
NJ Moorestown, Arrow Elctrns., Pleasant Valley Rd. 

609-235-1900 
NJ Pennsauken, Recso Eltrns.-Div. of Astex, Airport 

& Central Hwys. 609-662-4000 
NJ Saddlebrook, Arrow Elctrns. Inc., 285 Midland 

Ave. 201-797-5800 
NJ Somerset, Schweber Elctrns. 201-469-6008 
NM Albuquerque, Kierulff-New Mexico, 2524 Baylor 

Dr., S.E. 505-247-1055 
NY East Syracuse, Cramer/Syracuse, 6716 Joy 

Road 315-437-6671 
NY Farmingdale, Arrow Elctrns., Inc:, 900 Broad 

Hollow Rd., Rte. 110 516-694-6800 
NY Hauppauge, Cramer/Systems, 29 Oser Ave. 

516-231-5682 
NY Hauppauge, LI., Cramer/Long Island, 29 Oser 

Avenue 516-231-5682 
NY Rochester, Cramer/Rochester, 3259 Winton 

Road South 716-275-0300 
NY Rochester, Schweber Elctrns. 716-328-4180 
NY Syracuse, Hamilton/Avnet Elctrns. 315-437-2642 
NY Westbury, Hamilton-Avnet Electrns., 70 State SI. 
NY Westbury, Schweber Elctrns .. Jericho Tpke 

516-334-7474 
NY Woodbury, Harvey Radio, 60 Crossways Park W. 

516-921-8700 
NC Raleigh, Schweber Elctrns. 919-832-8881 
Ohio Beachwood, Schweber Elctrns. 216-464-2970 
Ohio Cleveland, Arrow Elctrns., 23945 Merchantile Rd. 

216-464-2000 
Ohio Cleveland, Pioneer Standard Elctrns., Inc., 4800 

E. 131 st SI. 216587-3600 
Ohio Dayton, Arrow Elctrns., 3100 Plainfield Rd. 

513-253-9176 
Ohio Dayton, Pioneer/Dayton, 1900 Troy SI. 

513-236-9900 
Okla Tulsa, Hall-Mark Elctrn., 4846 S. 83rd Ave. 

918-835-8458 
Pa Pittsburgh, Cameradio Co., 2801 Liberty Ave. 

412-391-7400 
Tex Dallas, Hall-Mark Elcton Corp., 9333 Forest La. 

214-231-5101 
Tex Dallas, Hamilton/Avnet Elctrns., 2403 Farrington 
Tex Houston, Hall-Mark Elctrn., Box 36739 

713-781-6100 
Tex Houston, Hamilton/Avnet Elctrns., 1216 W. Clay 
Utah Salt.Lake City, Cramer/Utah, 391 West 2500 

South 801-487-3681 
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Utah Salt Lake City, Hamlltonl Avnet Elctms. 
801 -262-8451 

Wash Seattle, Hamiltonl Avnet Elctrncs., 2320 6th Ave. 
206-624-5930 

Wash Seattle, Liberty Elctrns., 5303 2nd Ave. S. 
206-763-8200 

Wisc Milwaukee, Hall-Mark Elctrns., 11925 Ripley Ave. 
414-476-1270 

For: Can., Montreal, Hamiltonl Avnet Elctrns. 
514-735-6393 

For: Can., Ottawa, Onl., Hamiltonl Avnet Elctrncs., 
880 Lady Ellen PI. 

For: Can., Toronto, Onl., Hamiltonl Avnet Elctrns. 
416-789-1838 

MPB CORP., Precision Park, Keene, N.H., 03431, Tel: 
603-352-0310, TWX: 710-366-1801 

MPC PRODS. CORP., 4200 W. Victoria Ave., Chicago, III., 
60646, Tel: 312-583-5100, TWX: 910-221-2576; Dir. 01 
Mktg: A.V. Trozzo; Section Mgr.-Sls: R.T. Roeser; Sis. 
Mgr: F. Choromanski 

MSI ELECTRONICS, INC., 34-32 57th SI., WoodSide, N.Y., 
11377, Tel: 212-672-6500; Pres: A. Lederman; V.P: D. 
Scaringella 

MU-DEL ELCTRNS., 2426 Linden La., Silver Spring, Md., 
20910, Tel: 301-587-6087; Pres: I. Kuzminsky; Dir., 
Mktg: I. Lieberman 

MUELLER ELEC. CO~ 1589H E. 31st St., Cleveland, 
Ohio, 44114, Tet 216-711-5225; SIs. MIlr: E.H. 
deConlngh Jr ............................................... Vol :Je702,703 
Local Sales Offices & Reps. 
Ariz Phoenix, Maddox Sis. 602-274-3807 
Cal Los Angeles, Maddox Sis. 213-269-7291 
Cal San Francisco, Maddox Sis. 415-431-2953 
Colo Denver, L.B. Putnam 303-825-5066 
Fla Orlando, Cartwright & Bean 305-425-8284 
Fla Plantation. Cartwright & Bean .• Inc. 305·791-3989 
Ga Atlanta. Cartwright & Bean 404-237-2273 
III Libertyville. R. Klipp & Assoc. 312-362-4676 
La Chalmette, Cartwright & Bean 504-279-4598 
Md Baltimore, E-K-P Assocs. Inc. 301-788-6498 
Mass Lynn. Keene Sis. Co. 617-595-2300 
MiCh Ferndele, Hilltronics 301-398-5556 
Minn Mpls .. A.S. Miller 612-866-6677 
Mo Kansas City, K & M Sis. 816-471-1355 
NY Buffalo. RW. Mitscher 716-854-2517 
NY Port Washington, Joseph Assocs. 516-983-7770 
NC Cary. Cartwright & Bean 919-832-7128 
NC Charlotte. Cartwright & Bean 704-537-7965 
Ohio Columbus. Mandabach & Assocs. 614-235-0265 
Ore Portland. R. Legg Co. 503-292-8824 
Pa Easton, E-K-P Assocs. Inc. 215-258-6477 
Tenn Memphis, Cartwright & Bean 901-276-4442 
Tex Waco, Sanders-Willis Co. 817-776-1742 
Utah Salt Lake City, L.B. Putnam 801-277-0375 
For: Can., Toronto. Onl.. W. H. Cooper & Co. 

416-630-3900 
MUELLER Local Distributors 
Ariz Tucson, Inland Elctrn Supply Co .• Inc, Box 4010. 

7 I 5 E. Broadway 
Cal Goleta, Radio Prods. SiS., 350 S. Kellogg Ave 

805-964-6823 
Cal Los Angeles, Radio Prods. Sis., 1501 S. Hill 51. 

213-748-1271 
Cal San Diego, Radio Prods. Sis .• 7889 Clairemont 

Mesa Blvd. 714-292-5611 
Cal San Diego, Shanks and Wright Inc., 2045 Kettner 

Blvd. 714-239-0176 
Cal San Jose. Ouement Ind'i. Elctrns., 1000 S. 

Bascom Ave. 
Colo Denver. Burstein-Applebee 303-244-3336 
Ga Atlanta. Jackson Elctrncs., 1135 Chattahoochee 

Ave. NW 404-355-2223 
III Chicago, Burstein-Applebee 312-763-4848 
III Chicago. Elctrn. Distr. Co., Inc .• 4900 N. Elston . 

Ave. 
Ind FI. Wayne, FI. Wayne Elctrns. Supply. 3606 

Maumee Ave. 219-742-4346 
lrid South Bend, Radio Distr Co Inc, 1212 High St 

219-287-2911 
Kans Kansas City. Burstein-Applebee 816-561-5460 
Ky Louisville. Burks. P.i., 842 S. 7th 502-589-3960 
Mass Woburn, Abbott Elctrn., 902 Main 51. 

&17-935-2040 
MiCh Romulus. Pioneer/MiChigan, 6337 N. Beverly 

Plaza 313-729-8500 
Mlnn Duluth, Northwest Radio, 123 E. First 51. 

218-727-1585 
Minn Minneapolis, Elctrn Center Inc., 127 3rd Ave. N. 

612-338-5881 
Mo Kansas City, Burstein Applebee 816-561-5460 
Mo 51. Ann. Interstate Ind Elctrn, 10525 51. Charles 

Rock Rd 314-428-8522 
Mo 51. Louis, Van Sickle Radio Elctrns. Inc, 1915 

washington Ave 314-MA-1-5000 
Neb Lincoln, Burstein Applebee 402-434-0678 
Neb Omaha, J-B Distributing Co .• 1616 Cass St 

402-341-5525 

Neb Omaha. Radio Equipment Co., Box 3843. 625 N. 
18th 51. 402-341-7700 

NY Lynbrook, Peerless Radio, 19 Wilbur 51. 
516-593-2121 

NY New York, Midway Ind'i. Elec .• 38 E. 29th 51. 
212-889-0370 

Ohio Cincinnati, United Radio Co., Summit & Reinhold 
Dr. 800-582-7080 

Ohio Cleveland. Pioneer Standard Elctrns., Inc., 4800 
E. 131st 51. 216587-3600 

O\lio Dayton, Pioneer/Dayton. 1900 Troy 51. 
513-236-9900 

Ohio Solon. REPCO, 6835 Cochran Rd. 216-248-8900 
Ore Portland, Almae/Stroum Elctrns, 8888 SW 

Canyon Rd 503-292-3534 
Pa Altoona. Allegheny Elctrns, Inc, 800 Chestnut Ave 
Pa Reading, Barbey Elctrn., 333 N. 4th St., 
Tex Ft. Worth. SWieco, Inc., Box 670. 1518 E. 

Lancaster St 817-335-6521 
Tex Houston, Harrison Equip. Co. Inc .• 1616 

McGowen 51. 713-224-9131 
Utah Salt Lake City, Standard Supply Co., 225 E. 6th 

So. 801-355-2971 
Va Norfolk, Priest Elctrn., 6431 Tidewater Dr. 

703-855-2021 
Wash Seattle. Almae/Stroum Elctrns, 5811 Sixth Ave 

S. 206-763-2300 
Wisc Milwaukee, Marsh Elctrns., 6047 W. Beloit Rd. 

414-545-6500 
MULTICORE SALES CORP., Div. Avnet, Long Island 

Expwy .• Westbury, N.Y .• 11590, Tel: 516-334-7450, 
TWX: 510-222-2219; Sis. Mgr: M. Baranick; TeCh. Dtr: 
J. Tarnowsky 

Local Sales Offices & Reps. 
Mo Kansas City. Forristal-Young Sis. Co. 

316-358-6771 
MUL TICORE Local Distributors 
Ariz Tucson. Inland Elctrn Supply Co., Inc. Box 4010, 

715 E. Broadway 
Cal San Jose, Quement Ind·1. Elctrns., 1000 S. 

Bascom Ave. 
Ind Ft. Wayne, FI. Wayne Elctrns. Supply, 3606 

Maumee Ave. 219-742-4346 
La Shreveport, Interstate Bec. Co ..• 1419 Culpepper, 

Box 1094 318-423-6131 
Mass Cambridge, Wilshire Eletrns.lNew England. 205 

Alewife Brook Pkwy. 617-491·3300 
Mass Woburn, Abbott Elctrn .• 902 Main SI. 

617-935-2040 
Minn Duluth. Northwest Radio, 123 E. First St. 

218-727-1565 
NJ Pennsauken, Recso Eltrns.-Div. of Astex, Airport 

& Central Hwys. 609-662-4000 
NY Lynbrook, Peerless Radio, 19 Wilbur 51. 

516-593-2121 
NY New York, Midway Ind'i. Elec., 38 E. 29th SI. 

212-889-0370 
Ohio Akron, Akron Eletrn. Supply, 107 S. Arlington St 

216-762-8818 
Ohio Cincinnati. United Radio Co .• Summit & Reinhold 

Dr. 800-582-7080 
Ohio Cleveland, Pattison Supply Co., 4550 Willow 

Pkwy. 216-441-3000 
Ohio Solon. REPCO, 6835 Cochran Rd. 216-248-8900 
Pa Erie, Mace Elctm., 2631 W. 8th SI. 814-836-3544 
Pa Philadelphia, Simco Inc., 3907-11 N. Broad 51. 

215-BA-9-1880 
Tex Fl Worth, SWieco, Inc .• Box 670,1518 E. 

Lancastar 51 817-335-6521 
Tex Houston, Harrison Equip. Co. Inc., 1616 

McGowen 51. 713-224-9131 
Utah Salt Lake City, Standard Supply Co., 225 E. 6th 

So. 801-355-2971 
Va Norfolk, Priest Elctrn., 6431 Tidewater Dr. 

703-855-2021 

MULTIMETRIC INDUSTRIES, Dlv. Dayaem Corp., 12()..30 
Jamaica Ave~ RIchmond HIH, N.Y., 11418, Tel: 
212-441-4240; SIs. Mgr: R.W. Tramposch; Pres: P. 
aaa88 .... ~.~.~~.~._ .. _ .......... ~.~~ ••• ~ ........ _ ....... Vol M78 
Local Sales Offices & Reps. 
Ala HuntsVille, Scientific Devices. SE, Inc. 

205-536-1969 
Ariz Phoenix, R. A. Mayes Co. 602-279·5243 
Cal Mountain View. Gada Instr. Sis. 415-961-2222 
Cal Torrance, Saber Entprs. 213-534-2876 
Colo Broomfield, R. A. Mayes Co. 303-466-6311 
COM Harnden. J & J Assocs. 203-624-7800 
Fla Orlando. Scientific Devices. SE. Inc. 

305-424-7932 
III SChaumburg, Electronic Instrument Assocs .• Inc. 

312-882-7140 
Ind Indianapolis, Electronic Instrument Assocs .• Inc. 

317-257-7231 
Mass Burlington. J & J Assocs. 617-272-2606 
NJ Hazlet, Mer-Mon Bectronie Instrumentation 

201-264-1851 
NM Albuquerqua. R. A. Mayes Co. 505-265-7989 

*Vol.4-1973 

NARDA 

NY Plainview, Eastern Metro Assocs., Inc. 
516-WE-"'414 

NC Burlington, Scientific Devices. S.E., Inc. 
919-584-8311 

Pa Mt. Penn. Mer-Mon Electronic Instrumentation 
215-779-1640 

Tex Houston, R. A. Mayes Co. 713-466-8325 
Tex RiChardson, R. A. Mayes Co. 214-235-3043 
Va Annandale, J. Hopkins Assocs. 703-280-2086 
Wash Bellevue, Hudson Co. 206-455-0773 
For: Can .• Don Mills, Ont., Componetics, Ltd. 

416-445-3230 
For: Can., Montreal. Qua., Componetics, Ltd. 

514-342-4117 
MUPAC CORP., 646 Summer 51., Brockton, Mass., 02402. 

Tel: 617-588-6110; V.P: B. Leary; Mktg. Mgr: A. Largey 
MURA CORP .• 50 S. Service Rd .• Jericho, N.Y., 11753, Tel: 

516-334-2700, TWX: 96-7879; V.P. Sis: E. Weisl; OEM 
Sis: R. Lerner 

MURA Local Distributors 
Cal San Francisco, Zach Elctms., 1444 Market 51. 

415-626-1444 
Cal Van Nuys, C.H. Mrtchell, 14614 Raymer SI. 

213-994-9466 
Colo Denver, Fistells Eletr!}., 1 001 Bannock SI. 

303-244-4691 
Conn Hartford, Hatry Elctrn. Entpr., 500 Ledyard 51. 

203-527-1981 
Fla Miami, Elctrn. Equip. Co., 2701 NW 42nd Ave. 

305-871-3500 
Ga Atlanta, Specialty Distributing, 763 Juniper 51. 

N.W. 404-873-2521 
III Chicago, Elctm. Distr. Co., Inc., 4900 N. Elston 

Ave. 
La Lafayette. Ralph's Inc., 3004 Cameron SI. 

318-234-4507 
La Shreveport, Ind'!. Elctrn Supply. 2422 Southern 

Ave 318-422-9459 
Mass Boston, De Mambro Elctrns, 1095 

Commonwealth Ave. 617-787-1200 
Mass Woburn. Abbott Elctrn., 902 Main 51. 

617-935-2040 
Mich Detroit, RS Elctrns., 12775 Lyndon 51. 

313-491-1000 
Miss Jackson. Ellington Elec. SUpply, 1425 Terry Rd. 

601-355-0561 
Mo 51. Louis. Olive Ind'i Elctrns., 6662 Olive Blvd. 

314-863-7800 
NJ Edison, William Elctrne. Supply. 1863 

Woodbridge Ave. 201-985-3700 
NY Hempstead. Elctrn. Equip., 741-757 Peninsula 

Blvd. 516-538-5510 
NC Winston-Salem, Kirkman Bctrns., Inc., 901 W. 

Second 51. 919-724-0541 
Ohio Cleveland, RPC Elctms., 749 Miner Rd. 

216-461-4700 
Ohio Fremon. J & B Eletrn .• 820 E. State SI. 

419-332-9334 
Okla Oklahoma City, Trice Wholesale Electr., 4701 

No. Stiles 405-524-4411 
Ore Portland, Central Disl., 955 N.E. Union 

503-234-0711 
Ore Portland, J W Elctrn., 2030 S.E. 7th 

503-232-1104 
Pa Pittsburgh, Cameradio Co .. 2801 Liberty Ave. 

412-391-7400 
SC Charleston, Wholesale Radio Supply, 515 E. Bay 

51. 803-722-2634 
Tenn Memphis. Bluff City Distr. Co .• Box 418, 234 East 

51. 901-725-9500 
Tex Dallas, Wholeslae Elctrns., 2809 Ross Ave. 

214-824-3001 
Va Arlington, Arlington Elctrnc., 3636 Lee Hwy. 
Wash Seattle, Westem Elctrn., 717 Dexter Ave. N. 

206-284-0200 

MURATA CORP. OF AMERICA, 2 Westchester Plaza, 
Elmsford, N.Y~ 10523, Tel: 914-512-9180; SIs. Mgr: J. 
Alterescu ~ ........................... _ ....... ~._.~ ... ~ Vol 2-434,575 

MURATA MFG. CO. LTD., NagaoklHhl, Kyoto, Japan, 
Tel: 075-921-9111; Mgr., Export S. Horle 

Vol :ze434,575 
Loca! Sales Offices & Reps. 
NY Elmsford, Murata Corp. 01 America 914-592-9180 

MYSTIK TAPE. DIV. BORDEN CHEM., Borden Inc., Box 
189, Winnetka. III., 60093. Tel: 312-446-4000; Prod. 
Mgr: R.E. Madden; Prod. Mgr: W. Gamas 

NANOTRON RELAY CO., Sub. Veradyne Corp., 330 N. 
Victory, Burbank, Cal., 91502, Tel: 213-849-3123; Sis. 
Mgr: J. Ashford 

NARDA MICROWAVE CORP., Plainview. N.Y., 11803, Tel: 
516-433-9000, TWX: 510-221-1867; Mgr.-Sls. Adm: 
R.E. Nopper 

Local Sales Offices & Reps. 
Cal Menlo Pk., Straube Assocs. 415-323-2476 
Cal Woodland Hills. Interstate Mktg. Assocs. 

213-883-7606 
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Fla Orlando, E.G. Holmes & Assocs. 305,894,8901 
Ga Chamblee, E.G. Holmes & Assocs. 404-451-6161 . 
Haw Honolulu, Industrial Elctrns., Inc. 533-6095 
III Chicago, Scienlific Sis. Co. 312-775-7594 
Ind Indianapolis, Scientific Sis. Co. 317-253-4606 
Kans Shawnee Mission, EIR Co. 913-362-0919 
Md Kensington, Electronic Mktg. Assocs. 

301-881-5300 
Mass Burlington, Tri-Tek,lnc. 617-272-4550 
Mich Detroit, Micro Sis. Corp. 313-482-1229 
Minn Bloomington, Scientific Sis. Co. 612-881-3300 
Mo Hazelwood, EIR Co. 314-895-4100 
NJ Merchantville, Megargel/Himmelstein Assoc. 

215-629-1072 & 609-662-3081 
NJ Westfield, Gray & Reed Assoc., Inc. 

201-233-6116 
NY E. Syracuse, Ossmann Instrs., Inc. 315-437-6666 
NY Huntington Sta., Gray & Reed Assoc. 

NY 
NY 
NY 

516-433-3333 
Rochester, Ossmann Instrs. 716-328-2230 
Vestal, Ossmann Instrs., Inc. 607-785-9947 
Wappingers Falls, Ossmann Instrs., Inc. 

914-297-7777 
Ohio Cleveland, Micro Sis. Corp. 216-371-0522 
Ohio Dayton, Micro Sis. Corp. 513-298-3033 
Okla Norman, Data Mktg. Assocs. 405-364-8320 
Tex Dallas, Data Mktg. Assocs. 214-358-4643 
Tex Houston, Data Mktg. Assocs. 713-686-9627 
Tex San Antonio, Data Mktg. Assocs. 512-828-0937 
Va Virginia Beach, E.G. Holmes & Assocs. 

703-340-6556 
Wash Seattle, Showalter-Judd"lnc. 206-762-2310 
For: Can., Downsview,.Ont., Electronetic Sys .. Ltd. 

416-661-3673 
For: Can., Montreal, Que., Electronetic Sys., Ltd. 

514-342-4112 
For: Can., Ottawa, Ont., Electronetic Sys., Ltd. 

613-733-3781 

NATIONWIDE ELCTRN, SYS., See NES 

NATEL ENGRG. CO., 8944 Mason Ave., Canoga Pk., 
Cal., 91306, Tel: 213-882-9620, TWX: 910-494-1959; Sis. 
Mgr: J. Nasler .•..•......•.••...•.. , ..••.•..... _ ............. Vol 10360,361 
Local. Sales Offices & Reps. 
Ala Huntsville, Incotech, Inc. 205-837-6061 
Cal Encino, Cardinal Assocs. 213-788-4540 
Cal San Carlos, Elctrn. Engrg. 415-593-2189 
DC Washington, Scientific Systerns Sis. 

202-726-4161 
Fla Clearwater, Perrott Assocs. 813-531-5513 
Fla Orlando, Perrott Assocs. 305-275-1132 
Mass Burlington, Scientific Sys. Sis. 617-273-1660 
Mich DetrOit, WKM Assocs., Inc. 313-892-2500 
Minn Hopkins, Waytec Co. 612-935-5243 
Mo SI. Louis, G. Fixman Engrg. Co. 314-725-5219 
NJ Willingboro, Scientific Systems Sis. 609-877-4422 
NM Albuquerque, Klein Aerospace 505-344-8020 
NY Great NeCk, Scientific Sys. Sis. 516-466-0053 
Ohio Cleveland, WKM Assocs., Inc. 213-267-0445 
Ohio Dayton, WKM Assocs., Inc. 513-434-7500 
Pa Pittsburgh, WKM Assocs., Inc. 412-892-2953 
Tex Dallas, Synthenetics 214-631-1740 

NAT'L. BAND & TAG, 721 York St., Newport, Ky., 41072, 
Tel: 606-261-2035; Sis. Mgr: E. Haas, Jr. 

NATIONAL BERYLLIA CORP., Greenwood Ave, Haskell, 
N.J .. 07420, Tel: 201-839,1600, TWX: 710-988-5363; 
Sis. Mgr: H.F. Schmit 

NAT'L. CERAMIC CO., 500 Southard St., Trenton, N.J., 
()8602, Tel: 609-394-5373; Sis. Mgr: E.A.Domber 

NATIONAL ELCTRNS., A Varian Sub., Box 269, Geneva, 
III., 60134, Tel: 312-232-4300, TWX: 910:237,1685; 
Mgr. Mktg. Adm: W.W. Bishop 

NATIONAL ELCTRNS. Local Distributors 
Cal Los Angeles, Kierulff-Los Angeles, 2585 

Commerce Way 213-685-5511 
Cal ML View, Abacus Elctrns. Co., Inc., 1065 Terr\l 

Bella Ave. 415-961-1.500 
Cal San Diego, Shanks and Wright Inc., 2045 Kettner 

Blvd. 714-239-0176 
III Chicago, Elctrn. Distr .. Co., Inc., 4900 N. Elston 

Ave. 
Ind Ft. Wayne, FI. Wayne Elctrns. Supply, 3606 

Maumee Ave. .2.19-742-4346 
Minn Duluth, Northwest RadiO, 123 E. First SI. 

218-727-1565 
Mo SI. Louis, Van Sickle Radio Elctrns, Inc, 1915 

Washington Ave 314-MA-I-5000 
Neb Omaha, Radio Equipment Co., Box 3843, 625 N. 

Illth St 402-341-7700 
Ohio Akron, Akron Elctrn. Supply, 107 S. Arlington St 

216-762-8818 
Ohio Akron, Sun Radio Co., 110 E. Market St. 

216-HE-4-2171 
Ohio Solon, REPCO, 6835 Cochran Rd .. 216·248-8900 
Ohio Warren, REM Elctrns. Supply Co., 264 W. Market 

SI. 216-399-2777 
Pa Reading, Barbey Elctrn., 333 N. 4th SI. 
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Tex Ft. Worth, Swieco, Inc., Box 670, 1518 E. 
Lan~aster St 817-335-6521 

Tex Houston, Geophysical Supply Co., Box 52230 
713-224-0621 

Wash Seattle, Kierulff - Seattle, 5940 6th Ave. S. 
206-763-1550 

Wisc Madison, Satterfield Elctrn., 1900 S.Park St. 
608-257-4801 

NATIONAL LEAD, See NL Inds. 
NATIONAL METAL CRAFTERS INC., Belgrade & Oxford 

Sts., Phila" Pa., 19125, Tel: 215-423-0804; Sis. Mgr: 
K.M. Pulasky; Pres: W. Shelden 

NATIONAL POWER PRODS. INC" Box 292,. Haverhill, 
Mass., 01830, Tel: 617-374-0777, TWX: 710-347-0269; 
Natl. Sis. Mgr: J.F. Arrigo; Dlr. Mktg: J.T. Parenl 

Vol 10769-773' 
Local Sale!; Offices & Reps. 
Ala Huntsville,lncoTech 205-837-6061 
Cal Burlingame, Compar San Francisco 

415-347-5411 
Cal Pasadena, A'F Sales Eng. Inc. 213-681-5631 
Cal San Diego, A-F Sales Eng. Inc. 714;277-2784 
III Chicago, L-Tec Inc. 312-286-1500 
Md Ellicott Ctty, AIO Ectrns. 301-465-7923 
Mass Burlington, Pro-Tech Sis. 617-272-5466 
Mich Lathrup Village, R.C. Nordstrom & Co. 

313-444-4417 
Minn Minneapolis, Waytek Inc. 612-925-4242 
NJ Clifton, Compar-N.Y. 201-546-3660 
NJ Pitman, W. Reeves Assocs. 609-589-1514 
NY Albany, JA Reagan Co. Inc. 518-489-4777 
NY Binghamton, JA Reagan Co. Inc. 607-723-9661 
NY Newburg, J.A. Reagan Co. Inc. 914-546-0959 
NY New Hartford, JA Reagan Co. Inc. 

315-723-3775 
NY Rochester, J. A. Reagan Co. Inc. 716-473-2115 
NY Syracuse, J.A. Reagen Co. Inc. 315-471-7274 
Ohio Dayton, Neal Bear Corp. 513-299-3566 
Ohio Richfield, Neal Bear Corp. 216-659-3331 
Pa Media, W. Reeves Assocs. 215-566-6709 
Tex Dallas, Allied Comps. Inc. 214-348-6660 
Wash Seattle, J. B. Jolly Inc. 206-938-4166 
For: Can., Laval, Quebec, Harvard Elctrn. Sis. Co. 

514-681-1400 
For Local Source Data Call Toll-Free. 800-645-9200 
(In N.Y, Slate Call 516-294-0990 Collect) 
NATIONAL SEMICONDUCTOR, 2900 Semicndctr. Dr., 

Santa Clara, Cal., 95051, Tel: 408-732-5000, TWX: 
910-339-9240; Mkt. Svcs. Mgr: C. Signor 

NATIONAL SEMICONDUCTOR Local Distributors 
Ala Huntsville, Powell Elctrns/Huntsville, Box 1095, 

803 Oster Dr. 205-539-2731 
Ariz Phoenix, Hamilton/ Avnet Elctrncs., 1739 N. 28th 

AVE. 602-269-1391 
Ariz Phoenix, Liberty Electrns., 3612 N. 16th SI. 

602-264-4438 
Cal Culver City, Hamilton Electro Sales 

213-870-7171 
Cal EI Segundo, Liberty Elctrns., 124 Maryland St. 

213-322-8100 
Cal Hollywood, Hamilton/ Avnet Elctrncs. 

305-925-5401 
Cal Mt. View, Elmar Elctrn., 2288 Charleston Rd. 

415-961-3611 
Cal Mt. View, Hamilton/Avnet Corp., 340 Middlefield 

Rd. 415-961-7000 
Cal San Diego, Hamilton/ Avnet Corp., 5569 Kearny 

Villa Rd. 714-279-1550,279-2421 
Cal San Diego, Western RadiO, 1415 India SI. 

714-235-6571 
Colo Cornmerce City, Elmar Electronics Inc., 6777 E. 

50th Ave. 303-287-9611 
Colo Denver, Hamilton/ Avnet Electronics 

303-534-1212 
Conn Harnden, Connecticut Electro SiS., 1601 Dixwell 

Ave. 203-288-8266 
Conn Hamden, Wilshire Elctrns"2554 State SI. 

203-281-1166 
Fla Miami Springs, Powell Elctrns/Florida, Box 514, 

1740 NW 69th Ave 305-885-8761 
Fla Orlando, Powell Elctrns/Florida, Box 5604, 2032 

Palmridge Way .' . 305-859-1450 
Ga Atlanta, Hamilton/ Avnet Elctrncs., 6700 1-85 

Access Rd. 404-448-0800 
III Elk.Grove Vi, Hall-Mark Elctrns. Corp" 180 

Crossen Ave 312·437-8800 
III Schiller Park, Hamllton"Avnet Elctrs ... 3900 N. 

25th Ave. 
Ind FI. Wayne, Ft. Wayne Eletrns. SUpply, 3606 

Maumee Ave. 219-742-4346 
Kans Lenexa, Hall-Mark Elclrn., 9006 Rosehill Rd. 

913-888-4747 
Kans Prairie Village, Hamilton/Avnet Elctrncs., 3500 W. 

75th SI. . 913-362-3250 
Md Gaithersburg, Kierulff - Balt.lWash. D.C., 16021 

Industrial Dr. 301-948-0250 

·Vol.4-1973 

Md Hanover, Hamilton/Avnet Elctrns. 301-796-5000 
Mass" Burlington, Hamilton/ Avnet Elctrns. 617-273-2120 
Mass Needham Hgts., Kierulff - Boston,14 Charles SI. 

617-449-3600 
Mich Livonia, Hamilton/Avnet Elctrns. 313-522-4700 
Mich Romulus, Pioneer/Michigan, 6337 N. Beverly 

Plaza 313-729-8500 
Minn Minneapolis, Hall-Mark Elctrns., 4555 W. 77th SI. 

612-925-2944 
Minn MinneapOlis, Hamilton/ Avnet Elctrns. 

612-854-8400 
Mo 

Mo 

NJ 

NJ 

NJ 

NY 

NY 
NY 
NY 

Ohio 

Ohio 

Pa 
Pa 

Pa 

Tex 

Hazelwood, Hamilton/ Avnet Electronics 
314,731-1144 

SI. Louis, Hall-Mark Elctrn. Corp., 6100 Madison 
Ave. 314-521-3800 
Cedar Grove, Hamilton/ Avnet Elctrns. 

201-239-0800 
Cherry Hill, Hamilton/Avnet Elctrns. 

609-662-9337 
Rutherford, Kierulff-N.J., 5 Industrial Dr. 

201-935-2120 
Hicksville, Kierulff - Hicksville, 49 Bethpage Rd. 

516-433-5530 
Syracuse, Hamilton/Avnet Elctrns. 315-437-2642 
Westbury, Hamilton-Avnet Electrns., 70 State St. 
Woodbury, Harvey Radio, 60 Crossways Park W. 

516-921-8700 
Clevelanq, Pioneer Standard Elctrns., Inc., 4800 
E. 131st St. 216587-3600 
Dayton, Pioneer/Dayton, 1900 Troy SI. 

513-236-9900 
Erie, Mace Elctrn., 2631 W. 8th St. 814-838-3544 
Pittsburgh, Cameradio Co., 2801 Liberty Ave. 

412-391-7400 
Trevose, Hall-Mark Elctrns., Box 125 

215-355-7300 
Dallas, Hall-Mark Elcton Corp., 9333 Forest La. 

214-231-5101 
Tex Dallas, Hamilton/Avnet Elctrns., 2403 Farrington 
Tex Houston, Hall-Mark Elctrn., Box 36739 

713-781-6100 
Tex Houston, Hamilton/Avnet Elctrns., 1216 W. Clay 
Utah Salt Lake City, Hamilton/ Avnet Elctrns. 

801-262-8451 
Wash Seattle, Hamilton/ Avnet Elctrncs., 2320 6th Ave. 

206-624-5930 
Wash Seattle, Liberty Elctrns., 5303 2nd Ave. S. 

206-763-8200 
For: Can., Mon~real, Hamilton/Avnet Elctrns. 

514-735-6393 
For: Can., Ottawa, Ont., Hamilton/ Avnet Elctrncs., 

880 Lady Ellen PI. 
For: Can., Toronto, Ont., Hamilton/ Avnet Elctrns. 

416-789-1838 
For Local Source Dala Call Tali-Free 800-645-9200 
(In N.Y. Stale Cali 516-294-0990 Colleel) 

NAT'L SEMICo.NDUCTORS, 331 Cornelia St., 
Plattsburgh, N.Y., 12901, Tel: 518-561-3160, TWX: 
610-421-3362; Mktg, Mgr: D,F. Clifton ............ Vol :ze674 
Local Sales Offices & Reps. 
Ala Huntsville, BJR Research 205-881-3569 
Cal Los Altos, Shannon Assoces. 415-941-2217 
Cal Los Angeles, Trepco 213-641-7411 
Conn Farmington, Keyeo Assocs. 203-677-1771 
Fla Maitland, H. Sarkis & Assoces. 305-647-3671 
III Glenview, Nerc Elctrn. 312-729-5075 
Mass Needham, Keyco Assoes. 617-449-2600 
Mich Farmington, Davis-Martensen Co. 313-474-8300 
Minn SI. Paul, Northport Engrg. 612'698-3841 
NJ Nutley, D/R Assoc. of N.J. 201-667-5900 
NY Huntington, Andrews & Andrews, Inc. 

516-692-8686 
NY Rochester, D/R Elctrns. 716-442-6980 
NY Upper Montclair, D/R Assoc. 201-744-8378 
Ohio Dayton, D. Steffen 513-293-3145 
Ohio Wickliffe, D. Steffen 216-461-8333 
Pa Phila., H.A. Goodman 215-247-7116 
Tex Richardson, Thornton/Leeper Elctrn. 

214-231-6891 
For: Rosemere, Que .. Can .. D/R Eletrn. Ltd. 

514-622-7381 
NATIONAL SONICS; 43 Milbar Blvd., Farmingdale, N.Y., 

11735, Tel: 516-694-5110; Sis. Mgr: N.J. Poulis 
NAT'L-STANDARD CO., Niles, Mich., 49120, Tel: 

616-683-8100, TWX: 810-270-3153; V.P. Mktg: W.D. 
Peace; S.M., N-S Wire Div: J.M. Jenkins 

NATIONAL TEL-TRONICS, dl". Eastern Air Devices, 
Inc_,' Stale Road Hili, MeadviDe, Pa" 16335, Tel: 814 
336-2177; Sis. Mgr: C,J. Siebert; G. Mgr; F. Manzi; Asst, 
Sis, Mgr: 0_ O'Brien .................................. Vol 30704-707 
Local Sales Offices & Reps. 
Ariz Phoenix, J. Rosenfeld 
Cal Burlingame, Carelli-Harriss Co. 
Cal Van Nuys, Shepard Comps. Co. 
Colo Denver, R.G. Bowen Co .. Inc. 
Conn Manchester, G.M. Assocs. 

602-934-0425 
415-697-6286 
213-787-4610 
303-722-4641 
203-646-4443 
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Fla Ft. Lauderdale, Sproch Sis., Inc. 305·587·3792 
Fla Winter Park, R. H. Ammerman 305·587'3792 
III Chicago, Rozner Sis. Co. 312·283·0022 
Ind Indianapolis, Brase & Assocs. 312·926·2439 
Iowa Ft Dodge, H. Morrison 515·576·2374 
Kans Wichita, Penzner·Mankus Assoc. 316·522-4101 
Mass Framingham, G.M. Associates 617·672·0333 
Mass Revere, G.M. Assocs. 617 ·269·3787 
Mich 51. Joseph, McNabb & Assocs., Inc. 

Minn Minneapolis, Heimann Co., Inc, 
Mo Hazelwood, J. Mankus 
NJ Marlton, N. Krouse Assoc. 
NJ Nutley, Falk·Baker Assocs. 
NM Albuquerque, Straube Assocs, 

616·963·7727 
612-86Hi051 

609·424·3543 
201-661·2430 

NY Massapequa, S.F. Elctms. 516·252·9896 
NY Pompey, S.F. Foster Co., Inc. 315·677·3333 
NY Webster, Peter Wager 716·672·5220 
NC Raleigh, A.B, Andrews Co. 919·833·5565 
Ohio Chagrin Falls, D.C. Prior 216·247·7999 
Ohio Cincinnati, W.F. Needles 513·920·2176 
Ohio Cleveland, J.O. Olsen Co. 216·752·5444 
Ohio Dayton, C.v. Clark Co, 513·294·7337 
Ore Salem, M.K. Widdekind Co., Inc. 503·363·6445 
Pa Philadelphia, R,J, Cooper 215·624·5486 
Pa Pittsburgh, E.A, Snefsky 412·279·2550 
RI Cumberland, J, Wright 401·333-6453. 
Tex Dallas, Allied Comps" Inc. 214·348·8660 
Tex Houston, Allied Comps" Inc, 713·782·5406 
Wash Seattle, MK Widdekind Co. 206·284·6020 
Exp: N.Y .• Plainview. Empire Exporters. Inc, 
For: Can" Hamilton. Onl.. Cartwright Agencies 

416·528·0294 
NATIONAL TEL·TRONICS Local Distributors 
NY Rochester, Simcona Elctrncs. Corp" 275 MI. 

Read Blvd, 716·328·3230 

NAT'L. WIRE & CABLE, Dept. EEM, Service Dlv., 136 
San Fernando Rd., Los Angeles, Cal., 90031, Tel: 
213-225-5611, TWX: 91()"321'4155; Asat. SIs. Mgr: H.F. 
Kone; Sis. Mgr: A.J. Evangelista; Sales: L. WHIIs 

Vol ~1398-1407 
Local Sales Offices & Reps, 
Ariz Phoenix, K. Jahn Co, 602·956'9060 
Cal La Jolla, Rep, Sis. Co, 714·454·1500 
Cal San Mateo. National Wire & Cable Corp, 

415·344·3066 
Colo Arvada, Arrowhead Sis, Co, 303·423·5556 
Conn Wethersfield. Compak Corp, 203·563·4784 
Fla North Miami, JW, Barrett & Assocs. 

305·661·4957 
Fla Orlando, J,W, Barrett 305·425·3484 
III Evergreen Park. System Comp, Sis, Co. 

312·425·3156 
Kans Overland Park. Production Automation 

913-236-6600 
Md Glen Burnie. F. Lott Co, 301·744·4611 
Mass Needham, Com/Pak 617·444·1259 
Mich Southfield, Luebbe Sis. Co, 313·35]"()355 
Minn Mpls., Tech. Assocs, 612·929·6721 
Mo SI. Louis, Production AutomatiOn 314-426·2331 
NY Huntington, National Wire & Cable·lnt'l. 

516·421·9030 
NY Ontatio Ctr., Gehrs & Kehoe Assocs, 

315·524·2491 
NC Charlotte. Jake Rudisill Assocs,. Inc, 

704·377 ·6901 
Ohio Cincinnati, Luebbe Sis, Co, 513·871,4211 
Pa Wynnewood, H,J, Fairbanks Co, 215·MI·2·5616 
Tex Ft. Worth, J, Gibbs Assocs, 817·AX·2·1065 
Utah Salt Lake City. Arrowhead Sis. Co, 801-487·3444 
Wash Seattle. Bergford 206·937·6664 
For: Can" Downsview, Onl., Cantronics, Ltd, 

412·661·2494 & 412·661·2495 
NATVAR CORP" Box 67, Rahway.N.J,. 07065, Tel: 

201·388·8800. TWX: 71 ()"996·5860; Mgr, Mktg. Svcs: 
V.R. Goldsmith 

Local Sales Offices & Reps. 
Ala Birmingham. Electrical InsulatiOn Suppliers, Inc. 

205·252·9046 
Ariz Phoenix, Elec, Specialty 602·275·5739 
Cal Anaheim, Advance Electrical Sis,. Inc, 

714·870'0300 
Cal Los Angeles, Elee. Specialty 213·724·9600 
Cal san Carlos, Advance Electrical Sis .• Inc, 

415·591·9651 
Cal San Diego, Advance Electrical Sis,. Inc. 

714.·239·1105 
Cal San Diego, Electrical Specialty Co. Inc, 

714·239·1345 
Cal So. San Francisco, Elec, Specialty 415·589·9611 
Colo Denver, Elec, Specialty 303·244·4588 
Fla Orlando. Electricallnsulafion Suppliers. Inc, 

305·855·7100 
Ga Atlanta, Electrical Insulation Suppliers. Inc. 

404·355·1651 
III Chicago. W. MaxweH Co, 312·BR·4·3164 
Ind Indianapolis, C, Dykema Agency 317·293-6355 

Md Baltimore, Temsco 30H185·4523 
Mass Wobum. E,B, Beach Co, of New England 

617·935·3150 
Mich Birmingham, E,H. Cox Agency 313·MI·6·8792 
Mich Detroit, McNaughton·McKay Elee, Co, 

313·834·7600 
Minn Minneapolis. D,A. Schultz Co, 612·339·7701 
Mo 51. LOUis, Coron Corp, 314·HE·2·3444 
Mo 51. Louis, J.F, Shekelton 314·VI·3·0203 
NJ Livingston, R. McKeown Co, 201·992-0700 
NJ No. Bergen, Eisco·Plus, Inc, 201·864·2376 
NM Albuquerque. Electrical Specialty Co, 

505·842·5555 
NY Farmingdale. Dileetrix Corp, 516·CH·9·78oo 
NY Penfield, C H P Sis, Corp, 716·DU·1·2800 
NC Charlotte, Electrical Insulation Suppliers, Inc, 

704·392·2306 
Ohio Cincinnati. Electrical Insuiaiion Suppliers. Inc. 

513·771·4073 
Ohio Cleveland. E, B, Beach Co. 216·341·4300 
Ohio Cleveland, Qualiform Insulation Co, 

216·671·8300 
Okla Oklahorna City, J, H, Cole Co. 405·235·2447 
Ore Portland. Electrical Specialty Co. 503·227·3601 
Pa Pittsburgh, E, B, Beach Co, 412·242-0400 
Pa Yeadon, E. B, Beach Co, 215·MA·2·2210 
Tenn Memphis, Electrical Insulation Suppliers. Inc, 

Tex Arlington, AE. Petsche 
Tex FI. Worth. E. B, Beach Co, 
Tex Garland, Hisco, Inc, 

901·947·4176 
817·277·1379 
617·926·2666 

Tex Houston, E. B, Beach Co. 713·CA·8·6663 
Tex Houston, Hisco, Inc. 713·228-6662 
Utah Salt Lake City. Elec, Specialty Co, 801·487·9805 
Wash Seattle. Advance Electrical Sis,. Inc, 

206·762·2262 
Wash Seattle. Elec, Specialty 206·MU·2·3434 
Wisc Milwaukee. Electro Energy Supply, Inc. 

414·781·7811 
For: Can" Montreal, Que" E,W. Playford 

514·489·5383 
NAUGLER ENGRG .• INC,. Off Dunham Rd,. Beverly, 

Mass" 01915, Tel: 617·922·5634; S,M: CA Osborn 
NAZ·DAR INT'L., 1087 N, North Branch St., ChiCago. 111,. 

60622. Tel: 312·943·8338; Sis, Mgr: F. Dusza 
NCI, INC" Capacitor Div" 5900 Australian Ave" W, Palm 

Beach, Fla., 33407. Tel: 305·842·3201, TWX: 
510·952·7616; Sis. Mgr: J,R, Behrens 

NCI, Local Distributors 
Ariz Phoenix, Mirco Electrn. Dist.. 2104 W. Peoria 

Ave, 602·944·2281 
Cal Carson. Hi·Rel Dist" Sales, 20507 S, Belshaw 

Ave, 213·537·6500 
Cal Chatsworth, Westates Elctms. Corp" 20151 

Bahama St. 213·341·4411 
Cal San Diego, Milo/Calif,. 4955 Mercury 51. 

714·292·0900 
Cal Sun Valley, Sterling Elctrns. 213·767·5030 
Conn Norwalk, Harvey/Conn, 203·853·1515 
Md Baltimore, Arrow Elctms" 5207 E. Drive 

301·247·5200 
NJ Clifton, Eastern Radio. 312 Clifton Ave, 

201·471·6600 
NJ Pennsauken, Radio Elec. Svc, Co" Airport & 

Central Hwy, 215·925·6900 
NY Farmingdale. Arrow Elctrns .• Inc., 900 Broad 

Hollow Rd" Rle, 110 516·694-6800 
NY Ontario Center, Pace Elctrns" 344 Rte, 104 

315·524·2491 
NY Plainview. Fairmont Elctrns" 35 5, Service Rd, 

516·694-8200 
Ohio Daylon. Pioneer IDaylon. 1900 Troy 51. 

513·236·9900 
Okla Tulsa, Radio Inc,. 1000 5, Main 51. 918·587·9123 
Pa Trevose, Hall·Mark Elctrns" Box 125 

215·355·7300 
Tex Richardson, Altair Co .• 405 N. Plano Rd, 

214·231·5166 
For: Can., Montreal. Prelco Elctrns" 480 Port Royal 

51. W. 514·389-8051 
For: Can,. Scarborough. Qnt" Carsten Elctrns, 

416·751·2371 

NEC, See Nippon Elec1r1c 

NEFF INSTR. CORP., 1088 E. Hamilton Rd., Duarte, 
Calif., 91010, Tel: 213-357-2281, TWX: 91()"565-1833; 
Sales Mgr: J.H. Hueckel ...................... _ ........... Vol zea18 
Local Sales Offices & Reps, 
Ala Huntsville. BCS Assocs, 
Ariz Scottsdale, Barnhill Three 
Cal Duarte, Neff Instr, Corp, 
Cal Glendale. Instr. Specialists 
Cal San Di9g0, Instr. Specialists 
Cal Santa Clara, Instr, Specialists 
Colo Denver, Barnhill Three 
Conn Glastonbury. Instrument Reps, 
Fla Orlando. BCS Assoc$, 

·Vol. 4-1973 

205·881·6220 
602·947·7841 
213-357·2281 
213·245·9404 
714·565·2555 
408-244·1505 
303·934-5505 
203-633.(1777 
305--843-1510 

NES, 

III Chicago. Carter Elctrns, 312·585·5485 
Ind Indianapolis. Carter Elctrns, 317·293·0696 
Kans Merriam. Technical Reps, 913·432·4110 
Mass Lexington. Instrurnent Reps, 617·861·8620 
Mich Detroit, Electro Sis, Assocs, 313·526·8800 
Minn Minneapolis. Carter Elctrns. 612·544·9393 
Mo Hazelwood. Tech. Reps, 314·524·6900 
NJ Union, SBM Reps, 201·687·8737 
NM Albuquerque, Barnhill Three 505·299·7658 
NY Pleasantville. SBM Reps, 914·769·1811 
NY Rochester,SBM Reps, 716·266·1400 
NC Greensboro. BCS Assocs. 919·273·1918 
Ohio Cleveland, Electro Sis. Assocs, 216·261·5440 
Ohio Dayton. Electro Sis, Assocs, 513·426-5551 
Pa Jenkintown, POC Corp. 215·887·9610 
Pa Pittsburgh, Electro Sis, Assocs, 412·371·9449 
Tex Houston. Barnhill Two 713·621·0040 
Tex Richardson, Barnhill Two 214·231·2573 
Wisc Milwaukee. Carter Elctrns, 414·464·5555 
For: Can" Calgary, Alberta. A, Crawford Assocs, Ltd, 

403·261·0780 
For: Can .. Longueuil, Que" A, Crawford Assocs, 

514·670·1212 
For: Can" Mississauga. Ont., A. Crawford Assocs, 

416·678·1500 
For: Can" Ottawa. Onl., A, Crawford Assocs. 

613·725·3354 
For: Can" Vancouver, B,C" A, Crawford Assoc, 

604·253·7136 
NELSON ROSS ELCTRNS" 5 Delaware, Lake Success, 

N,Y,. 11040. Tel: 516·328·1100, TWX: 510·223·0414; 
V, P. Mktg: E. Feldman; Sr, Engr: L. Taub; Cusl. Svc: A, 
Hartig 

Local Sales Offices & Reps, 
Ala Huntsville, J, L Highsmith 205·861·3294 
Alas Anchorage. Arva, Inc, 907·272·5231 
Ariz Scottsdale, Inter·Mountain Engrg, Co, 

602·947·7379 
Cal Cupertino. T, Snitzer 408·257·8333 
Cal Los Angeles, T, Snitzer 213·836-6170 
Colo Littleton, Inter·Mountain Engrg, Co, 303·794·9111 
Fla Orlando. J. Highsmith 305·293·5202 
III Chicago, L Green 312·266-6624 
Ind Indianapolis, L. Green 317·253·2087 
Kans Prairie Vlg,. Engrg, Svcs. 913·649·4000 
Md Bethesda. S & 5 Assocs. 301·654·1434 
Mass Needham, Addelco Corp. 617·444·4754 
Mich Detroit. H, Teplitz 313·537·9058 
Minn Mpls,. L Green 612·781·1611 
Mo 51. Louis, Engrg, Svcs, 314·726-2233 
NM Albuquerque, Inter·Mountain Eng" Co, 

NY 
NY 
NC 
Ohio 
Ohio 
Okla 
Pa 
Tex 

505·344·2212 
Great Neck, Meas, Tech, 516·482·3500 
Liverpool, R&D Assocs. 315·622·2350 
Charlotte. J, Highsmith 704·333·7743 
Cleveland, H. Teplitz 216·371·2044 
Daylon, H, Teplitz & Co, 513·277·6531 
Tulsa, Data Applications Corp, 918·622·3753 
E, King of Prussia,S & S 215·265·3450 
Richardson. Data Applications Corp, 

Wash Seattle, Arva, Inc. 
214·231·4846 
206-622·0177 

--- Advertisement 

Nelson·Ross The SPECIALIST. pro
vides the largest selection of Spectrum 
Analyzers, 0.5 Hz to 6.5 GHz. Com· 
p!ete analyzers and Plug·ins for the 
most popular Tek and HP scopes. All 
at lowest cost. 
Select the ones for your applications: 
_ SUBAUDIO _ AUDIO _ ULTRA· 
SONIC _ VIDEO _ TELEMETRY _ 
RF ISSB _ RF lTV _ RF IUHF _ MI· 

CROWAVE. Ask for your NELSON· 
ROSS Catalog. 

NELSON STUD WELDING CO" United·Carr Div, TRW Inc" 
E, 28th & Toledo Ave., Lorain. Ohio. 44055, Tel: 
216-245·6931, TWX: 980466; Ad. Mgr: R, Pall 

NES, INC., 7N662 Rte. 53, itasca. III .. 60143, tel: 
312-773-0370, TWX: 910-851-4713; SIs. Mgr: R.A. Martin; 
Nat't. Sis. Mgr: R.H. Lounsbury; SIs. Mgr., Sys. Comps. 
Dlv: N. PeUeller ............ _ ........................... Vol 1-362,363 
Local Sales Offices & Reps. 
Cal Pasadena. Luscombe Engrg, Co, 
Cal San Mateo, Luscombe Engrg, Co, 
Fla 51. Petersburg, Souder Co, 
UI Wilmette, Crest Assoes, 
Ind Indianapolis, Crest Assocs, 
Md Baltimore, S & S Assocs. 
Md Bethesda, S & S Assocs. 
Mass Waltham. MeBar Assocs. 
Minn Minneapolis, R·J Inc. 
Mo N, Kansas City, B, Rush Assocs, 
NY DeWitt, DB Assocs, 
Ny Great Neck, Industron Assoc. 
Pa King of Prussia, 5 & S Assoca, 

213-684·2000 
415·342·7057 
813·527·3281 
312·256·5202 
317-636·8323 
301·828·8097 
301·654·1434 
617-890·0233 
612·922·1425 
816-842·8597 
315-446-0220 
516·487·2620 
215·265·3450 
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NESHAM 

Exp: Kitchener, Ont., Can" Systems Mktg. Can. Ltd. 
519-578-7560 

For Local Source Data Call Toll-Free 80D-845-9200 
(In N_Y. State Call 516-294-0990 Collect) 

--- Advertisement ---
NES manufactures a broad, range of 
products which includes: digital 
clocks, counte~, stopwatches, and 
other panel instruments; data acquisi
tion systems, process control comput
ers, code converters, data logging 
equipment, automatic traffic, loggers, 
and a wide variety of modular systems 
components. 

In addition to standard products, NES 
builds custom data systems to cus
tomer specifications in single or pro
duction quantities. The NES modular 
systems concept permits quick and 
economical construction of custom 
units. 

NESHAMINY TRANSFORMER, Dlv. Neshaminy Eletrn., 
Edison-Furlong Rd., Furlong, Pa., 18925, Tel: 
215-794-7411; Sis. Mgr: P.F. Klein ................ Vol :Je1266 
Local Sales Offices & Reps. 
Cal Altadena. D. Wagner Assoc. 213-MU-I-4060 
Fla Maitland. Peregoy. Inc. 305-831-2474 
1/1 Downers Gr .• Richmar Elctrn, 312-968-0118 
NH Nashua. Bell Controls 603-882-6984 
NJ Haddonfield. Thomas 609-UL-4-3011 
NY Rockville Centre. Magneco Inds, 516-764-4000 
NY Syracuse. W. Zimmerman 315-GR-4-4889 
Tex Houston. Tex. Special Elctrn, 713-666-5871 

NESOR ALLOY CORP .. 666 Passaic Ave .. W, Caldwell. 
N.J .• 07006. Tel: 201-575-0400; Sis, Mgr: M. Feldman; 
Plant Mgr: T.J. Sasso; Ass·t. Sis. Mgr: R.C, Schwahl 

NEUSES. P,K .• INC .• Box 100. Arlington Hgts .. 111.,60006. 
Tel: 312-253-6555; Sec'y: V. Pelletier 

NEW ENGLAND INSTR .• 14 Kendall La .. Natick. Mass .• 
01760. Tel: 617·873-9711. TWX: 710-346-0398; SIS. 
Mgr: P. Burns 

Local Sales Offices & Reps. 
Ala Huntsville. Young & Lawrence 205-539·6575 
Ariz Scottsdale. E. J. Foley & Associates 

602·945·2665 
Cal Palo Alto. O'Donnell 415·327·9260 
Cal Torrance. O'Donnell 213·323·9243 
Colo Denver. Electrodyne 303·757·7679 
Conn Wethersfield. Underwood Sis, 203·563·3046 
Fla Maitland. Hutto·Hawkins·Peregoy 305·831·2474 
Fla Winter Pk,. Young & Lawrence 305·647-6929 
Ind Hobart. J.' PopP Sis. Co. 219·942-1962 
Kans Overland Pk .. Penzner·Mankus 913·381·0004 
Md Silver Spring. Rep· Tron 301·593·4844 
Mass Wakefield. Underwood SI~. 617·245·3850 
Mich Farmington. W. Hummon 313·474·0661 
Minn Mpls,. R. Marshall 612·929·0457 
Mo Hazelwood. Penzner·Mankus 314·731·4334 
NJ Newfoundland. T. A. Adamo Prod, Dev, 

201·697·2450 
NY New Hartlord. KLM Assocs. 315·735·8525 
Ohio Cincinnati. Tri·State Mktg. 513·761·7993 
Pa King of Prussia. Monteiro Assocs, 215·265·0634 
Tex Dallas. Evans & McDowell 214·238·7157 
Wash Seattle. Associated Ind. 206·723·5600 

NEW ENGLAND LAMINATES CO .• INC .• 25 Crescent SI.. 
Glenbrook. Conn .• 06906. Tel: 203·359·0330. TWX: 
710·474·2492; Pres: S.H. Randall; Adv. Mgr: R.M. 
Cooperman 

NEW ERA PRODUCTS. 4480 Broadview Rd .• Cleveland. 
Ohio. 44109. Tel: 216·351·1097; Pres: G.W. Vest; Sis. 
Mgr: K.A. Styskel 

NEW HAMPSHIRE BALL BEARINGS. INC,. Peterborough. 
N.H,. 03458. Tel: 603·924·3311. TWX: 710·364-1805; 
Sis. Mgr: D. Berg 

NEW PROD. ENGRG., Sub. Wabash MagnetiCS, Box 
708, Wabash, Ind., 46992, Tel: 219-563·2191, TWX: 
81()"290-2722; Sis. Mgr: W.E. Haase ...... Vol ~3B-84O 
Local Sales Offices & Reps. 
Ariz Scottsdale. Argus Sales 602·947-8355 
Cal Burlingame. J, Logan & Assocs. 415·697·6100 
Cal Santa Ana. Calif. Elctrn. Mktg, 714·835·2702 
Cal Woodland Hills. Calif. Elctrn. Mktg, , 213-884·7867 
Colo Denver. Walter Engrg, 303·777·5585 
Fla Ormond Beach. Tech, Mktg. Assoc. 

904·672·2314 
Fla Pompano Beach. Tech. Mktg. Assoc, 

305·942·0774 
11/ MI. Prospect. M.J. Petersen Assocs. 

Mass Needham. DeVeer SIs, Co. 
Mich DetrOit. A, Blumenberg 
Minn SI. Paul. Skor 
NJ Clark. Dolan Assocs. 
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312·253-3510 
617-444·4200 
313·557·1934 
612·645-6461 
201-382-2797 
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NY Syracuse, Upstate Compo Sis. 315-437-7536 
NC Winston Salem, L.G. White Southern 

919-725-3612 
Ohio Dayton. Neal Bear Corp. 513-299-3566 
Ohio Richfield. N. Bear Corp. 216-659-3131 
Ore Portland. J.J. Backer Co. 503-297-3776 
Pa Doylestown. Bucks Assocs 215-348-8223 
Tex FI. Worth. W. Fralia 817-738-2002 
Tex Houston. W.P. Fralia Co. 713-721-0230 
Va Annandale. Allied Sis. Corp. 703-573-7837 
Va Richmond, Allied Sis. C()rp. 703-288-0124 
Wash Seattle. J.J. Backer Co. 206-285-1300 

NEW-TRONICS CORP .• 15800 Commerce Pk. Dr .• 
Brookpark. Ohio. 44142. Tel: 216-267-3150; Sis. Mgr: 
W.C. McNeil 

NEW-TRONICS Local Distributors 
Minn Duluth. Northwest Radio. 123 E. First St. 

218-727-1565 
Va Norfolk. Priest Elctrn .. 6431 Tidewater Dr. 

703-855-2021 
N.Y. TESTING LABS .. INC .• 81 Urban Ave .• Westbury. N.Y .• 

11590. Tel: 516-334-7770 
NEWCOMB AUDIO PRODS. CO .• 12881 Bradley Ave .• 

Sylmar. Calif .• 91342. Tel: 213-367-1921; Pres: R. 
Newcomb; Sis. Mgr: B. McKnight 

Local Sales Offices & Reps. 
Ala Birmingham. M. F. Taylor Co. 
Cal Burlingame. W. J. Purdy Co. 
Colo Colorado Springs. Norris & Co. 
Fla Winter Haven. M. F. Taylor Co. 
Iowa Des Moines. K.S. W. Assocs. 
La New Orleans. Crockett Sis. Co. 
Md Silver Spring. M. F. Taylor Co. 
Mass Belmont. Albert Reinherz 
Mich Ferndale, Shalco. Inc. 
Minn Minneapolis. Stan Olsen 
Mo Kansas City. K.SW, Assocs. 
NJ Teaneck. S. Fisher Sis. Corp, 
NY Grand Island. L.J. McTaggart 
NC Charlotte. M. F. Taylor Co. 
Ohio Mansfield. Ken White 
Pa Pittsburgh. M. F. Taylor Co. 
Tenn Memphis. Crockett Sis, Co. 
Tex, Dallas. Crockett Sis. Co. 
Wash Bellevue. Vantage Corp. 

NEWCOMB Local Distributors 

205·853·0336 
415·347·7701 
303·635·9319 
813·294·2941 
515·279·9235 
504·486·4590 
301·589·4002 
617·484·7784 
313·547·4771 
612·929·6121 
816·363·5651 
201·836·6661 
716·773·9222 
704·537·4878 
419·756·3363 
412·823·8400 
901·388·5410 
214·748·8209 
206·455·3460 

Minn Duluth. Northwest Radio. 123 E. First SI. 
218-727-1565 

Neb Omaha. J-B Distributing Co .• 1616 Cass St 
402-341-5525 

NEWPORT LABS., INC., 630 E. Young St., Santa Ana, 
Cal., 92705, Tel: 71 .... 540·4914, TWX: 91()"595·1787; 
Prom. Dir: L. Kinney; Mktg. Mgr: M. Culverhouse 

Vol 4-..16·419' 
Local Sales Offices & Reps. 
Ala Huntsville. WA Brown Instr. 205·539·4411 
Ariz Scottsdale. Meas, Consts,. Ltd, 602·946·7252 
Cal Pasadena. A·F Sis. Engrg. 213·681·5631 
Cal Sunnyvale. RDP Instrs. 408·735·9040 
Colo Bouder. Meas. Conslts,. Ltd, 303·449-5294 
Conn West Hartlord. Instr, Assocs, 203·525·9367 
Fla FI. Lauderdale. W.A, Brown Instr. 305·566·5697 
Fla Ft. Walton Beach. W,A, Brown Instr. 

904·243·6424 
Fla Orlando. W.A. Brown Instr, 305·425·5505 
Ga Tucker. W.A. Brown Instr, 404·939·1674 
11/ Chicago. Dalec 312·283·0300 
La Gretna. W,A, Brown Instrs. 504·366·5766 
Md Rockville. MESA. Inc, 301·881·8430 
Mass Bedford. Instr, Assocs, 617-275·0700 
Mich Southfield. Data· Tron 313·354·6421 
Minn Minneapolis. Dalec 617·786·9666 
Mo SI. Louis. C.B. Fall Co. 314·241·2433 
NJ Pennsauken. Megargel & Himmelstein 

609·662·3081 
NM Albuquerque. Measurement Conslls,., Ltd. 

505·344·3575 
NC Winston·Salem. WA Brown Instr. 919·768·3600 
Ohio Cleveland. Data· Tron 216·585-8421 
Ohio Dayton. Data· Tron 513·223·8421 
Ore Portland. Showalter-Judd. Inc. 206·762·2310 
Tex Dallas. Remtek. Inc. 214·396-8146 
Tex Houston. Remtek. Inc, 713·664·2113 
Wash Seattle. Showalter·Judd. Inc. 206·762·2310 

NH RESEARCH. INC,. 1510 S. Lyon SI.. Santa Ana. Calif.. 
92705. Tel: 714-835·1616; V.,P: V. Shaker 

NICOLET INSTR. CORP., 5225 Verona Fld., Madison, 
Wise., 53711, Tel: 608-271-3333, TWX: 91()"286-2713; 
Sis. Mgr: R.E. Penrod ........................................ Vol 1-490 
Local Sales Offices & Reps. 
Cal Palo Alto. Nicolet Instr. Corp, 
Colo Littleton. Nicolet Instr, Corp, 
11/ Elk Grove. Nicolet Instr. Corp. 
Md Rockville. Nicolet Instr. Corp. 
Mass Auburndale. Nicolet Instr. Corp. 
Mo SI. Charles. Nicolet Instr, Corp. 

·Vol. 4·1973 

415-969-1258 
303-798-3561 
312-956-0404 
301-762-8440 
617-969-7420 
314-723-2031 

NY Old Bethpage. NiCOlet Instr, Corp. 516·249·6360 
NIKON, INC .. Instr. Div .• Ehrenreich Photo·Opticallnd,. 623 

Stewart Ave,. Garden City. N.Y.. 11530. Tel: 
516·248·5200; Sis. Mgr:'I.H. Feldman 

NIPPERT CO .• 825 Pittsburgh Dr.. Delaware. Ohio. 43015. 
Tel: 614·363·1981; V.P: J.E. Nippert; V,P: D,E. Brease 

NIPPON ELECTRIC/NECAMERICA, 200 Park Ave., N.Y., 
N.Y •• 10017, Tel: 212-661-3420; Asst. SIs. Mgr: T. 
Imamiya; Sr. Engr: H. Chlyoda ........................ Vol N23 
Local Sales Offices & Reps, 
Cal Los Angeles. NEC America Inc. 213·776·5923 
11/ Chicago. NEC America Inc, 312·828·9494 
Va Falls Church. NEC America Inc, 703·560·2010 

N.J,E. CORP .• Sub. Technical Development. Box 50, 
Culver Rd,. Dayton. N.J" 08810. ,Tel: 201·329·4616. 
TWX: 710-480·5674; VIP Mktg: R. Hoelt/er 

Local Sales Offices & Reps. 
Ala Hunlsville. Col·lns. Co. 
Ariz Phoenix. Moxon Elctrns. 
Cal Newport Beach. Moxon Elctrns, 
Cal San Diego. Moxon Elctrns. 
Cal Sunnyvale. Moxon Elctrns. 
Colo Denver. B.F,A, Corp, 
Conn Hamden. Instr. Conslts. 
Fla Orlando. Col·lns·Co .• Inc. 
III Chicago. Carter Elctrns .• Inc. 
Ind ·Indianapolis. Carter Elctrns,. Inc. 
Kans Lenex. S. Stirling Co, 
Md Rockville. Mesa. Inc. 
Mass Waban. Instr. Conslts. 
Mich Farmington. Sheridan Assoc, 
Minn Minneapolis. Carter Elctrns, 
Mo Florissant. Sheridan Assoc. 
NJ Fort Lea. Tech. Mktg, Assoc, 

205·539·1771 
602·273·7363 
714·833·2000 
714·292·4820 
408-734·4352 
303·744·3301 
203·288·5246 
305·423·7615 
312·585·5485 
317·293·0696 
913·888·2995 
301·881·8430 
617·969·9881 
313·477·3800 
612·544·9393 
314-837·5200 
201·224·6911 

NJ Pennsauken. Megargel/Himmelstein 
609·662·3081 

NM Albuquerque. B.F.A. Corp. 505·296·8303 
NY Depew. Labtronics. Inc. 716·685·4111 
NY Endicott. Labtronics 607·748·0509 
NY Syracuse. Labtronics. Inc, 315·454·9314 
NY Ulster Park. Labtronics. Inc. 518·372·6649 
NC Raleigh. Col·lns·Co .. Inc, 919'834·6591 
Ohio Cincinnati. Sheridan Assocs, 513·761·5432 
Ohio Dayton. Sheridan Assocs .• Inc: 513·277·8911 
Okla Tulsa. Kemp Eng. Co, 918·628-0309 
Pa Monroeville. Sheridan Assoc. 412·373·1070 
Tex Dallas. Kemp Eng, Co. 214·357·6663 
Tex Houston. Kemp Eng, Co, 713·688·1431 
Wash Belleview. Seattle. Brennan Assoc, 206·454·9332 
Wisc Milwaukee. Carter Elctrns" Inc. 414·464·5555 
For: Can .. Montreal. Que .• Megatronix 514·488·0404 
For: Can .• Weston. Ont.. Megatronix 416·748·8015 

NL INDS., INC., Elctrns. Dept., Box 420. Hightstown, 
N.J., 08520, Tel: 609-448·3200; SIs. Mgr: D.B. McCullOCh 

Vol ~1170,1171 
Local Sales Offices & Reps. 
Ala Huntsville. Murphy & Cota 205·529·8476 
Cal Santa Clara. JB Microelectronics. Inc, 

408·739·9150 
Cal Sun Valley. Weightman & Assocs, 213·768·5750 
Colo Wheat Ridge. RMS Sis, 303·423·6693 
Fla SI. Petersburg. Lynch·Gentry Assocs, 

813·347·5131 
1/1 Chicago. D. Dolin Sis, Co, 312·286·6200 
Ind Greanwood. V. Schillinger & Assocs. 

317·888·2260 
Ind South Bend. V, Schillinger & Assocs. 

219·291·6258 
Md Baltimore. R. A, Wafer Assocs. 301·744·1133 
Mass Newton. Norenell Assocs, 617-969·5478 
Mich DetrOit. Burcaw Co. & Assocs. 313·533·7700 
Minn SI. Paul. R.G. Ragon. Inc. 612-488-0201 
Mo Kansas City. Nevco. Inc. 816-421-1751 
NJ Fairlawn. G. Harris & Assocs. 201·796·5200 
NJ Haddonfield. Thomas Assacs .• In.::. 609·854·3011 
NY Syracuse. W.A. Franklin Sis. Corp. 315·474·2954 
NY Whitesboro. W,A. Franklin Sis. Corp. 

315"736·5460 
NC Winston·Salem. Murphy & Cota 919-723-1001 
Ohio Cleveland. Jay Engrg. Co. 216·252·0486 
Ohio Dayton. Jay Engrg. Co, 513·253·2151 
Okla Tulsa. Norvell Assoc •.• Inc, 918·663·1247 
Tex Dallas. Norvell Assocs .• Inc. 214-350-6771 
Tex Houston. Norvell Assocs. 713·774·2568 
Wash Seattle. D. Smith SIs. Co, 206-633·3160 

NL INDS .• INC .• Metal Div,. 111 Broadway. New York. N.Y .• 
10006. Tel: 212·732·9400; Mktg, Mgr: T.R. Zanardi 

N LlNDS .• INC .• PainlOiv .• 111 Broadway. New York. N. Y .• 
10006. Tel: 212·732-9400 

N L INDlI .• INC .• Steel Package Div .• 15th & State Sis,. 
Granite City. 111..62040. Tel: 618·451·9760 



MANUFACTURERS & SALES OFFICES DIRECTORY 

NOBEX DIV., Griffith Plastics Corp., 1027 California Dr., 
Box 4365, Burlingame, Cal., 94010, Tel: 415-344-7691, 
TWX: 910-374-2840 •.•••• _ ................. _ ••• _ ••• Vol ~505 
Local Sales Offices & Reps. 
Ala Montgomery. F. Wamble Sis. 205·542-5889 
Ariz Scottsdale. Leddy Assocs. 602-947-4379 
Cal Burlingame. J. Logan & Assocs. 415-697-6100 
Cal Inglewood. V & L Assocs. 213-671-7668 
Colo Uttleton. Leddy Assoes. 303-795-1973 
Fla Delray Beach. F. A. Cullman Co. 305-276-5071 
III Chicago. Comm. Engrs. 312-761-0548 
Ind Ft. Wayne. McDonald Sis. Co. 219-745-9214 
La Metairie. McKinney Sis. Co. 504-887'1723 
Md Baltimore. M/E Assocs. 301-825-1130 
Mass N. Scituate. W.A. Hendrickson Co. 617-545-0652 
Minn Minneapolis. Wenco Sis. 612-866-3639 
NJ Cherry Hill. M/E Assocs. 609-667-6110 
NY Bayside. W. Jay Assocs. 212-762-4238 
Okla Tulsa. McKinney Sis. Co. 918-742-6791 I 
Tex Bellaire. McKinney Sis. Co. 713-665-3653 
Tex Dallas. McKinney Sis. Co. 214-631-9450 
Va Richmond. M/E Assoes. 703-266-3457 
Wash Seattle. Carlyle Tech. Sis. 206-632-4290 

For Local Source Data Can Toll-Free 800-645-9200 
(In N.Y. State Can 516-294-0990 Collect) 
NORELCOM .INDS .• INC .• 200 Allen Blvd .• Farmingdale. 

N.Y .• 11735. Tel: 516-249-7245; V.P: R. E. Thaw; Oper. 
Mgr: H. Adams 

NORDEN DIV., United Aircraft Corp., Helen St., 
Norwalk, Conn., 06851, Tel: 203c838-4471, TWX: 
71D-486-0788; Sis. Mgr. Encoders: J.J. Cronan 

Vol4e342-352· 
Local Sales Offices & Reps. 
Conn Thomaston. Nelson & Schoonmaker 

203-283-5959 
Fla Orlando. F. Fausett·& Co. 305-424-0701 
Ga Smyrna. F. Fausett & Co. 404-436-5169 
III Des Plaines, Martec Assoes. 312-296-3331 
Ind Ft. Wayne. D. C. Flanagan 219-748-1594 
Kans Overland Pk .• Palatine Eng. Sis. 913-262-5643 
Mass Arlington, Nelson & Schoonmaker 617-643-5454 
Mich Southfield. Sterling-Lowell Co. 313-354-6130 
Minn Minneapolis, M. Franklin Co. 612-920-8014 
Mo St. Louis. Palatine Eng. Sis. 314-426-7055 
NJ Phillipsburg. Troni. Inc. 201-859-3944 
NY New York. Haber-Ramp 212-799-4040 
NY Skaneateles. Nelson & Schoonmaker 

315-685-5058 
SC GreenWOOd, F. Fausett & Co. 803-451-7847 
Va Henry. F. Fausett & Co. 703·365-5221 
Wash Seattle. J. B. Jolly 206-938-4166 
Exp: Conn. E. Hartford. United Aircraft IntI. 

203-565-3394 
For: Can .• Longeuil. UAC .• Ltd. 514-677-9411 

NORPLEX DIV. UOP. Norplex Dr .• LaCrosse. Wisc .• 54601. 
Tel: 608-784-6070; Dir. of Sis: C.J. Williams; Sis. Mgr: 
J. Parker 

NORSAL INDUSTRIES, INC .• 34 Grand Blvd .. BrentWOOd. 
N.Y., 11717, Tel: 516-231-4040; Pres: N. Spector 

NORTEC ELCTRNS. CORP., 3697 Tahoe Way. Santa 
Clara. Cal.. 95051, Tel: 408-732-2204; Sis. Mgr: M. 
Sanjideh 

NORTH AMERICAN PHILIPS CONTROLS CORP., 
Cheshire Industtlal Park Box E, Cheshire, Conn., 06410, 
Tel: 203-272-0301, TWX: 71D-455-4048; Adv. Mgr: LJ. 
Torok ......................................... _ ......................... Vol :lea57 
Local Sales Offices & Reps. 
Ala Huntsville, W.A. Brown Components 

205-539-4411 
Cal North Hollywood. No. Amer. Philips Controls 

213-877-0536 
Cal Palo Alto. Harris Engrg. 415-328-3370 
Colo Englewood, Simpson Assoes. 303-798-8439 
Conn Thomaston, Nelson & Schoonmaker, Inc. 

203-283-5959 
Fla Ft. Lauderdale. W.A. Brown Comps. 

305-564-8000 
Fla Orlando, W.A. Brown Comps. 305-425-5505 
III Rolling Meadows, Sumer 312-394-4900 
Ind Ft. Wayne. Temple Engrg. 219-744-4331 
Md Lutherville. L.D. Lowery 301-823-2172 
Mass Millis, Selmark Assocs. 617-376-2914 
Mich Dearbom Heights, Temple Engrg.313-565-6330 
Minn Mpls. Nortec Sis. 612-835-7414 
Mo Hazelwood. Dy-Tronix Inc. 314-731-4677 
Mo Kansas City. Dy-Tronix Inc. 816-761-6543 
NJ livingston. AA Budde 201-994-1210 
NY Forest Hills. Malin Assocs. 212-266-9122 
NY Rochester. Woodams-Montbach 716-544-8721 
NC Winston-Salem, W.A. Brown Comps. 

Ohio Cleveland. C. Robinson Co. 
Ohio Oay1on. C. Robinson Co. 
Pa Broomall. L.D. Lowery 
Tex Dallas. R. Kimball Co. 
Va Charlottesville. L.D. Lowery 

919-725-5384 
216-381-9049 
513-275-2412 
215-528-5170 
214-231-3447 
703-973-6612 

For: Can., Toronto. Ont.. Philips Elctrns. Inds .• Ltd. 
416-425-5161 

NORTH AMERICAN PHIUPS CONTROLS, Frederick 
Dlv., E. Church & 2nd Sts., Frederick, Md., 21701, Tet 
301-663-5141, TWX: 710-862-G901; SIs. Mgr: B.L. Reeder 

Vol 20841 
Local Sales Offices & Reps. 
Ala Huntsville. W. Brown 205-539-4411 
Cal No. Hollywood. North Amin. Philips Controls 

Corp. 213-877-0536 
Cal San Jose, Allgood-North 408-288-6731 
Colo Denver, Williams-Assoes. 303-388-4391 
Conn Thomaston, Tygren 203-283-8722 
Fla Ft. Lauderdale. W. Brown 305-564-8000 
Fla Orlando. W. Brown 305-425-5505 
III Oakbrook. Whitmore Assoc. 312-325-4727 
Ind Ft. Wayne. Temple Engrg. 219-744-4331 
Md Towson. J-H Elctrn. Sis. Co. 301-825-4440 
Mass Braintree. Tygren Co. 61'7-846-1477 
Mich Dearborn Heights. Temple Engineering 

Minn Mpls .• Nortec Sis. 
Mo Hazelwood, Dy-Tronix 
Mo Kansas City, Dy-Tronix 
NJ , Wilson Assoc. 
NM Albuquerque. Williams Assocs. 
NY New York, Wilson Assoc. 
NY Rochester. Woodams-Montbach 
NC Winston-Salem, W. Brown 
Ohio Cleveland. C. Robinson 
Ohio Dayton. C. Robinson 
Pa Ambler. G.M.C. Assocs. 
Tex Richardson, R.F. Kimball 
Exp: NY, N.Y., Frathom Co. 
For: Can .• Toronto, Ont., Pye-Tmc 

NORTH Local Distributors 

313-565-6330 
612-835-7414 
314-731-4677 
816-761-6543 
201-385-7447 
505-255-1638 
212-889-0370 
716-544-8721 
919-725-5384 
216-381c9049 
513-275-2412 
215-646-7535 
214-231-3447 
212-687-9390 
416-249-7044 

NY New York. Midway Ind·1. Elec., 38 E. 29th St. 
212-889-0370 

NORTH ATLANTIC INDS., 200 Terminal Dr., Plainview, 
N.Y., 11803, Tel: 516-661-8800, TWX: 510-221-1879; VP & 
Gen. Mgr: F.G. Roberts; Regional Sis. Mgr: F. Karas 

Vol le3B4,365 
Local Sales Offices & Reps. 
Ala Huntsville. BCS Assoes. 205-881-6220 
Ariz Phoenix, Techn. Consultants 602-266-7422 
Cal Los Angeles. Scientific Devices 213-641-4800 
Cal Mountain View. Scientific Devices-CA 

415-964-4230 
Cal North Hollywood. North Atlantic Dis!. Off. 

213-982-0442 
Cal San Diego. Scientific Devices-CA 714-279-6642 
Conn Hamden. J & J Assocs. 203-624-7800 
Fla Fort Lauderdale. BCS Associates Inc. 

305-735-7641 
Fla Orlando, BCS Assoes. 305-843-1510 
Ga Atlanta. BCS Assoes. 404-874-9925 
'" Chicago. P. lind 312-774-1246 
Kans Merriam. Techn. Reps. 913-432-4110 
Md Baltimore, Dyna Rep. Co. 301-879·2586 
Mass Burlington, J & J Assoes. 617-272-2606 
Mich Milford. Scientific Devices 313c363-2282 
Minn Circle Pines, P. Und 612-786-5770 
Mo Hazelwood. Tech. Reps. 314-524-6800 
NC Greensboro. BCS Assocs. 919-273-1918 
Ohio Cleveland. Scientific Devices 216-261-2000 
Ohio Dayton. ScientifIC Devices 513-298-9904 
Pa Exton, Scientific Mktg. 215-363-7377 
Tex Houston. Scien. Sis. 713-781'-2711 
Tex Richardson. Sci. Sis. 214-231-6542 
Va Springfield. Dyna Rep. 703-321-8630 
Va Williamsburg. BCS Assocs. 703-245-1786 
Wash Bellevue, Sci. Devices N.W. 206-454-0900 
Wisc Milwaukee. P. Und Elmms. Co. ENterprise 1611 
Exp: N.Y .• Plainview. North Atlantic 516-681c8600 
Cal North Hollywood. Elect. Standards Repair Svc. 

213-765-4224 
Fla Fort Lauderdale. BCS Assocs .• Inc. 305-735-7641 
Fla Orlando. BCS Assocs. 305-843-1510 

NORTH ELECTRIC CO.. ElectronetiCS Div.. Box 668. 
Galion. Ohio, 44833. Tel: 419-466-8100. TWX: 
419-464-4860; Mktg. Analyst: K. Gregg; Mktg. Analyst: 
H. Sunnucks 

Local S81es Offices & Reps. 
Colo Denver. Franklin Sis. 303-922·3623 
Haw Honolulu. Aloha Assoc. 808-922-3819 
III Berkeley, Schulen Assocs. 321-449-7655 
Mass Lexington. R. Purinton. Inc. 617-475-7055 
Minn Mpls .• R. J. Siedare 612-533-2294 
Neb Lincoln, Mktg. Assocs. 402-434-5244 
NJ Cherry HiII,~enco Sis. 609-429-5515 
NJ Fair Lawn. Bixon Assoc. 201-797-5356 
NY Webster. EA Kershaw 716-671-6365 
Tex Seabrook. Stolle-Hami~on Co. 713-474-3155 
Va Oakton. Prod. Mgt. Co.' 301-948cQ493 
For: Can., Ottawa, Ont., WhIttaker Elee. 613·224-1221 
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NORTH HILLS ELCTRNS., INC., Alexander PL, Glen 
Cove, N.Y., 11542, Tel: 516-671-6700; Sis. Mgr: V. Macri 

Vol lea66,766; Vol :lea58,359; Vol ae533,1268 
Local Sales Offices & Reps. 
Cal Los Angeles. Sodaro Co. 213-478-7733 
Colo Englewood. Klein Aerospace, Inc. 303-781-4967 
Conn East Hartford. Measurement Equip. Co. 

203-528-8192 
Fla Melbourne. Reynolds & Assocs .. Inc. 

305-727-3205 
Md Kensington, Aeron Assocs. 301-946-0070 
Mass Wakefield. Measurement Equip. Co. 

617-245-4870 
Mich Clawson. George Inslr. Co. 313-435-3400 
Minn Minneapolis. Heimann Co. 612-861-6051 
NY DeWitt. DB Assoes. 315·446-0220 
NY Great Neck, Industron Assoc. 516-HU-7-2620 
Ohio Cleveland. Weschler Elec. Corp. 216-251-4609 
Ohio Dayton. Weschler Elec. Corp. 513-274-6972 
Tex Arlington, Kentron Engrg. Sis. Co. 817-265-8292 

For Local Source Dala Can ToiI-Free 800-645-9200 
(In N.Y. State Call 516-294-0990 Collect) 
NORTHEAST SCIENTIFIC CORP .• 30 Wetherbee St.. 

Acton. Mas~ .• 01720. Tel: 617-263-2711; Chief Engr: 
Dr. C. Moritz 

NORTHERN ENGRG. LABS., 357 Beloit St. Burlington, 
Wise., 53105, Tel: 414-763-3591; Sis: D. Griebel 

Vol 2"435 
Local Sales 0ffices & Reps. 
Cal Palo Alto. R. W. Thompson Assoes. 

415-493-7388 
Cal Pasadena, P. Nurches 213-796-5844 
Colo Aurora. Robbins & Assoes. 303-399-6818 
Fla Orlando. W. B. Wimberly 305-425-3083 
'" Chicago. E. Schmeichel 312-524-0307 
Kans Overland Park. B. Rush Assocs. 913-831-4259 
Mass Needham, Hatch Assocs. 617-444-3310 
NJ Bergenfield. H. Gray 201-384-3643 
NY Syracuse, Naylor Elec. Co. 315-472-9183 
Ohio Wickliffe, W. J. Brauer 216-943-0601 

NORTHERN PRECISION LABS .• INC., 202'Fairfield Rd .• 
Fairfield. N.J.. 07006. Tel: 201-227-4800. TWX: 
710-734-4301; Sis. Mgr: T. MOnaco 

NORTHFIELD PRECISION IHSTR. CORP., 4400 Austin 
Blvd.,lsland PL, N.Y.,1155&, Tel: 516-431-1112; s.M: M. 
Farber ...... _ .... _ .. _._._._ ..... _ .. ____ .. _ ..... __ ..... Vol 2e658 

Local Sales Offices & Reps. 
Cal Mondrovia, Electro-Mechanicallnslr., Inc. 

213-35e-'1881 

NORTON ASSOCS., INC., 10 DI Tomas Ct., Copiague, 
N.Y., 11726, Tel: 516-642-4666; Pres: R.S. Norton 

VoIltGt6 
NORTON COATED ABRASIVE & TAPE DIVS .• Dept. 7312. 

Troy. N.Y .• 12181, Tel: 518-273-0100; Abras. Ad. Mgr: 
J.P. Burke; Tape Ad. Mgr: W.G. Kestner 

NORTRONICS. 8101 10th Ave .• N .. Mpls., Minn .. 55427. 
Tel: 612-545-0401; Mktg. Mgr: M. Kronfeld 

NORTRONICS Local Distribulors 
Cal Goleta, Radio Prods. Sis .• 350 S. Kellogg Ave 

805-964-6823 
Cal Los Angeles. Radio Prods. Sis.. 1501 S. Hill St. 

213-748-1271 
Cal San Diego. Radio Prods. Sis .• 7669 Clairemont 

Mesa Blvd. 714-292-5611 
III Chicago, Elmrn. Distr. Co .• Inc., 4900 N. Elston 

Ave. 
Mo St. Louis. Van Sickle Radio Elctrns. Inc. 1915 

Washington Ave 314-MA-1-5ooo 
Ohio Cincinnati. United Radio Co .• Summft & Reinhold 

Or. 800-582-7080 

NOVA ELECTRIC MFG. CO., 263 HIIIaIde Ave., Nutley, 
N_J., 07110. Tel: 201-N0-1003434; Dlr. Mkt: J.M. Essner; 
Pree: L Gottlieb .... _ ...... _ .. _ .. __ ... _ .... Voil-Tf5.TT7 
Local Sales Offices & Reps. 
Cal Mountain View. Gada Inslr. 415-961-2222 
Cal San Gabriel. ROchette & ASSOOS. 213-285-1251 
Colo Boulder. A.L.S. EIctms. 303-447-2436 
Conn Hamden. J & J Assocs. 203-624-7800 
Fla MaiUand. Rowe Engrg. Sis. 305-834-2700 
lit Crystal Lake. Power Conversion Prods. 

815-459·9100 
Md Silver Spgs .• Gawler-KPOOP 30\-589-4406 
Md Towson, Gawler-Knoop Co. 215-348-4646 
Mass Burlington, J & J Assocs. 617-272-2606 
Minn Minneapolis. R-J Inc. 612-992-1425 
NJ Roseland. Gawler-Knoop Co. 201-226-4545 
NM Albuquerque. A.L.S. Elctms. 505-266-9800 
NY Guilderland, Electro-Modular 518-456-2665 
Ohio Worthington. Ohio Instr. 614-885-0743 
Tex Dallas. R. Martin Assoc 214-358-3704 
Tex Houston. R. Martin Assoc. 713-462-4077 
Wash Seattle. Datacom Assocs. 206-329-2989 
Exp: N_Y .. N.Y •• Henley & Co. 212-986-5544 
For: Can .• Calgary. Alberta. Canadian Dynamics 

403-243-2018 
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For: Can., Toronto, Onl., Electrodesign Ltd 
416-787-0991 

For: Can., Vancouver, B.C., Canadian Dynamics 
604-325-3201 

For: Can .. Vanier, Ont., Electrodesign Ltd 
613-745-0541 

For: Can., Ville La Salle, Que., Electrodesign Ltd 
514-363-5120 

For Local Source Data Call Toll-Free 800-645-9200 
(In N,Y. State Call 516-294-0990 Collect) 
NOVATRONICS, INC., Box 878, Pompano Beach, Fla., 

33061, Tel: 305-942'5200, TWX: 510-956-9878; Mgr. 
Cust. Req: J. Cianciarulo 

NU-CONCEPT COMPUTER SYS., 306 W. Logan St., 
Norristown, Pa., 19401, Tel: 215-275-3200; VP: J. 
Moretz; VP: T. Dvorak 

NUCLEAR DATA, 1330 E. Golf Rd., Palatine, III., 60067, 
Tel: 312-529-4600; Sis. Mgr: C.J. Long 

NUCLEAR MEAS. CORP., 2460 N. Arlington Ave., 
Indianapolis, Ind., 46218, Tel: 317-546-2415, TWX: 
810-341-3137; Sis. Mgr: L.G. Vaughn; Assl. Sis. Mgr: 
M. Hansen 

Local Sales Offices & Reps. 
Cal Menlo Park, C. W. Fowler Co. 415-322-5374 
Colo Denver, C. W. Fowler Co. 303-744-9595 
III Chicago, MemecQ, Inc. 312-774-0919 
Mass Marblehead, NucleoniC Div. M. M. Newman Corp. 

617-631-7100 
NM Albuquerque, C. W. Fowler Co. 505-299-7676 
NY Syosset, Scientific Sys. Sis. Corp. 516-921-3737 
NC Charlotte, MacGuire & CraWford Inst. Co. 

704-366-3454 
Pa Pittsburgh, Scientific Pittsburgh 4t2-655-2880 
Tenn Knoxville, Pulcir, Inc. 615-693-3641 
Tex Houston, Luoto Assocs. 713-524-827t 
Va Fairfax, Hildenbrand Co., Inc. 703-280-2330 
Wash Bellevue, C. W. Fowler Co. 206-454-8600 

NUCLEAR RESCH. CORP., Street Rd. & 2nd SI: Pike, 
Southampton, Pa., 18966, Tel: 215-357-5015; Sis. Mgr: 
D.S. Pollock 

NUCLEAR SYS., 2613 Industrial Lane, Garland, Tex., 
75041, Tel: 214-278-3545; In-House Sis: J.D. Bleakley 

NUCLEONIC PRODS., Box 1454, Canoga Pk, Cal., 91303, 
Tel: 213-887-1010, TWX: 910-494-1954; V.P: C. 
Kaiden; Prod. Mgr: H. Nierenberg 

NUCOR CORP" Power Supply Div., 2 RichwoOd PI_, 
Denville, N.J., 07834, Tel: 201-627-4200, TWX: 
710-987-8487; Sis. Mgr: D.A. Alatary; Sis. Engr: E. 
Palwiek .................................................. _ ....... Vol l on8,779 
Local Sales Offices & Reps. 
Ariz Tempe, Jerid Mktg. Specialists 602-967-8862 
Cal Long Beach, Cairns Engrg. Sis. 213-432-7444 
Cal San Carlos, Electro-Pacific 415-593-1334 
III Chicago, Electro-Tech Mktg. Assoc. 

312-588-4535 
Mass Burlington, R.J. Sickles Assoc. 617-272-7285 
Mich Warren, DEM Elctrn. Sis. 313-755-6660 
Mo St. Louis, G. Fixman Engr. Co. 314-725-5219 
NY Cortland, R.J.C. Associates 607-753-3909 
NY Huntington Station, Addem Group 516-567-5900 
Okla Tulsa, Vista Engrg. 918-627-7557 
Pa Ambler, Wm. Associates 215-643-4119 
Pa Springhouse, DeShawn Assocs. 215-643-1737 
Tex Richardson, Vista Engrg. 214-235-4547 

NURAD, INC., 2165 Druid Pk. Dr., Baltimore, Md., 21211, 
Tel: 301-462-1700; Sis. Mgr: H. Rutstein 

NUSONICS, INC., Box 248, Paramus, N .. J., 07652, Tel: 
201-265-2400; Sis. Mgr: J.w. Torrance 

NVF CO., Box 68, Yorklyn,Del., 19736, Tel: 302-239-5281; 
Sis. Mgr: G. Le Van; Asst. Sis. Mgr: T. Workman 

NWL TRANSFORMERS, Nothelfer Winding Labs., Box 
455, Trenton, N.J., 08603, Tel: 609-882-2500; Sis. Mgr: R. 
Graham; Chief Elee. Eng: D. Singh; Pres: J.P. Seitz 

Vol 30 1267 
Local Sales Offices & Reps. 
Tex Dallas, Titan Reps 214-357-8266 

NYE, WILLIAM F., INC., P.O. Box G-927, New Bedford, 
Mass., 02742, Tel: 617-996-6721; Sis. Mgr: G.B. Mock 

NYLOK CO. DIV., USM Corp., 611 Industrial Ave., 
Paramus, N.J., 07652, Tel: 201-261-9400, TWX: 
710-990-6212; Sis. Mgr: R.w. Rundle 

NYTRONICS, INC., Darlington Div., Orange SI., Darlington, 
S.C., 29532, Tel: 803-393-5421, TWX: 810-665-2182; 
V.P. Mktg: P.w. Shatusky; Prod. Sis. Mgr: M. Windham; 
Cust. Svc. Mgr: M. Parnell 

Local Sales Offices & Reps. 
Cal Los Angeles, Clemick-Neenan & Assoc. 

213,476-1272 
Fla Orlando, W.A. Brown Co. 305-425-5505 
III Chicago, Balhorn & Welch 312-889-5011 
Ind Indianapolis, Southern Sis. Corp. 317-253-3359 
Iowa Cedar Rapids, Balhorn & Welch 319-363-9970 
Kans Prairie Village, Thunderbird Tech. Sis. & Svc. 

913. -642-7220 I 
Kans Wichita, Thunderbird Tech. Sis. 316-684-3941 
Md Bethesda, Warren Mount Co. 301-651-9312 
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Mass Bedford, F. R. Lesser 617-275-7558 
Mich Ann Arbor, H. C. Heym 313-971-6552 
Minn SI. Paul, Wagner Camp. Conslts. 612-698-0331 
Mo Hazelwood, Thunderbird Tech. Sis. & Svcs., Inc. 

314-731-4343 
Mo St. Louis, Thunderbird Tech. Sis. 314-542-6488 
NY Rochester, W.A. Franklin Sis. 716-889-4849 
NY Syracuse, W.A. Franklin Sis. 315-446-1120 
NY Valley Cottage, L R C Assoc. 914-634-7973 
NY Whitesboro, W. A. Franklin Sis. 315-736-0323 
Ohio Wickliffe, W. J. Brauer Assoc. 216-943-0601 
Okla Tulsa, H.J. Daly 918-627-4159 
Pa Narberth, J. Bresson 215-839-6770 
Tex Dallas, R. Matthews Elctrns. 214-341-7989 

NYTRONICS DARLINGTON Local Distributors 
Ind FI. Wayne, Ft. Wayne Elctrns. Supply, 3606 

Maumee Ave. 219-742-4346 
Md Baltimore, Radio Elec. Service Co., ,1026 

Cromwell Bridge Rd. 301-823-0070 
NYTRONICS, INC., Essex Elctrns. Div., Orange St., 

Darlington, S.C., 29532, Tel: 803-393-5421, TWX: 
810-665-2182; V.P. Mktg: P.w. Shatusky; Prod. Sis. 
Mgr: M. Windham; Cusl. Svc. Mgr: M. Parnell 

Local Sales Offices & Reps. 
Cal Gardena, Santa Monica Bell Elec. 213-321-5802 
Cal Los Angeles, C Neenan & Assoc. 213-476-1272 
Cal Menlo Pk., Bell Elctrns. 415-323-9431 
III Chicago, Balhorn & Welch 312-889-5011 
Ind Indianapolis, Southern Sis. 317-253-3359 
Kans Prairie Village, Thunderbird Tech. Sis. & Svc. 

913-642-7220 
Kans Wichita, Thunderbird Tech. Sis. & Svc. 

316-684-3941 
Md Bethesda, W. Mount Co. 301-657-9312 
Mass Bedford, F.R. Lesser 617-275-7558 
Mich Birmingham, H.C. Heym Assoc. 313-644-9166 
Minn St. Paul, Wagner Comps. 612-689-0331 
Mo SI. Louis, Thunderbird Tech. Sis. & Svcs., Inc. 

NY Syracuse, W. A. Franklin Sis. 
NY Valley Cottage, L. R. C. Assoc. 
Ohio Wickliffe, W. J. Brauer 
Okla Tulsa, H. J. Daly 
Pa Narberth, J. Bresson Assoc. 
Tex Dallas, R. Matthews 
Exp: N.Y .. N.Y., Nat'l. Atlantic Corp. 

NYTRONICS ESSEX Local Distributors 

314-838-6688 
315-446-1120 
914-634-7973 
216-943-0601 
918-627-4159 
215-839-6770 
214-341-7989 
212-697-2584 

Cal Menlo Park, Bell Inds., Elctrn Distr. Div., 1070 
Obrien Dr 415-323-9431 

Md Baltimore, Radio Elec. Service Co., 1026 
Cromwell Bridge Rd. 301-823-0070 

NYTRONICS INC., Sage Ectrns. Div., Orange SI., 
Darlington, S.C., 29532, Tel: 803-393-5421, TWX: 
810-665-2182; V.P. Mktg: P.W. Shatusky; Prod. Sis. 
Mgr: M. Marshall; Cusl. Svc. Mgr: M. Parnell 

Local Sales Offices & Reps. 
Cal Los Angeles, Clemick-Neenan & Assoc. 

213-476-1272 
Fla Orlando, W.A. Brown Camp. 305-425-5505 
III Chicago, Balhorn & Welch 312-889-5011 
Ind Indianapolis, Southern Sis. Corp. 317-253-3359 
Iowa Cedar Rapids, Balhorn & Welch 319-363-9970 
Kans Prairie Village, Thunderbird Tech. Sis. & Svc. 

913-642-7220 
Kans Wichita, Thunderbird Tech. Sis. 316-684-3941 
Md Bethesda, Warren Mount Co. 301-657-9312 
Mass Bedford, F. R. Lesser 617-275-7558 
Mich Ann Arbor, H. C. Heym 313-971-6552 
Minn SI. Paul, Wagner Camp. Conslts. 612-698-0331 
Mo Hazelwood, Thunderbird Tech. Sis. & Svcs., Inc. 

Mo 
NY 
NY 
NY 
NY 
Ohio 
Okla 
Pa 
Tex 

SI. Louis, Thunderbird Tech. Sis. 
Rochester, W.A. Franklin Sis. 
Syracuse, W.A. Franklin Sis. 
Valley Cottage, L R C Assoc. 
Whitesboro, W. A. Franklin Sis. 
Wickliffe, W. J. Brauer Assoc. 
Tulsa, H.J. Daly 
Narberth, J. Bresson 
Dallas, R. Matthews Elctrns. 

314-731-4343 
314-542-6488 
716-889-4849 
315-446-1120 
914-634-7973 
315-736-0323 
216-943-0601 
918-627-4159 
215-839-6770 
214-341-7989 

OAK INDS. INC., Switch Div., Dept. EL, Crystal Lake, III., 
60014, Tel: 815-459-5000, TWX: 910-634-3353; Sis. Mgr: 
J. Mllota ........................................ ; ........... Vol :ze1124,1125 
Local Sales Offices & Reps. 
Ariz Phoenix, Shefler-kahn 
Cal Inglewood, J. Kent 
Cal Los Altos, P. Wheaton 
Colo Denver, I.W. Strong 
Fla Lauderhill, T. Anderson 
La Metairie, J. McKinney Sis. 
Md Baltimore, Sheffer 
Mass Reading, R. Kolarik 
Mich St. Joseph, J. Carson 
Mo Raytown, Centech Corp. 
NJ Haddonfield, Gray Assoes, 
NJ Mountainside, H. Richter 
NM Albuquerque, Shefler-Kahn Co. 

*Vol. 4-1973 

602-258-7893 
213-678-4108 
415-941-1237 
303-292-6900 

, 305-735-4495 
504-887-1723 
301-747-4466 
617-944-0094 
616-983-3032 
816-358-8100 
609-429-5300 
201-233-4615 
505-265-7077 

NY Fayetteville, H. G. Richter, Inc. 315-637-6713 
NY New York, H. G. Richter, Inc. 212-962-5820 
NY Rochester, E. Schomburg 716-244-0920 
Ohio Columbus, C. Preston 614-878-6479 
Okla Tulsa, J.F. McKinney Sis. Co. 918-742-6791 
Ore Nutley, Falk-Baker Assoc. 201-661-2430 
Ore Portland, B. Bartos 503-292-0878 
Tex Dallas, J. McKinney Sis. 214-631-9450 
Tex Houston, J.F. McKinney Sis. Co. 713-774-3232 
Exp: III., Crystal Lake, Oak Industries Inc. 

815-459-5000 
For: Can., Aurora, Ont., Harper-Oak, Ltd. 

416-727-3191 
OAK Local Distributors 
Ala Huntsville, Hall-Mark Elctrns., Box 1133 

205-539-0691 
Fla Orlando, Hall-Mark Elctrn., 7233 Lake Ellenor Dr. 

305-855-4020 
III Elk Grove Vi, Hall-Mark Elctrns. Corp., 180 

Crossen Ave 312-437-8800 
III Palatine, Ohm/Elctrns, 645 Vermont Ave 

312-359-5500 
Ind FI. Wayne, Ft. Wayne Elctrns. Supply, 3.606 

Maumee Ave. 219-742-4346 
Kans Lenexa, Hall-Mark Elctrn., 9006 Rosehill Rd. 

913-888-4747 
Mass Boston, De Mambro Elctrns, 1095 

Commonwealth Ave. 617-787-1200 
Minn Minneapolis, Hall-Mark Elctrns., 4555 W. 77th St. 

612-925-2944 
Minn 

Mo 

Minneapolis, ICHndustrial Comps. Inc., 
612-927-9991 991 
SI. Louis, Hall-Mark Elctrn. Corp., 6100 Madison 
Ave. 314-521-3800 

NY Farmingdale, Hall-Mark Elctrns., 167 Marine St. 

Okla 

Pa 

Tex 

Tex 

516-293-7500 
Tulsa, Hall-Mark Elctrn., 4846 S. 83rd Ave. 

918-835-8458 
Trevose, Hall-Mark Elctrns., Box 125 

215-355-7300 
Dallas, Hall-Mark Elcton Corp., 9333 Forest La. 

214-231-5101 
Houston, Hall-Mark Elctrn., Box 36739 

" 713-781-6100 
Wise Milwaukee, Hall-Mark Elctrns., 11925 Ripley Ave. 

414-476-1270 

OAKTRON INDS., Monroe, Wise., 53566, Tel: 
608-325-2121; Sis. Mgr: J. Disch; Ch. Eng:. D. 
Havereamp ........................................................ Vol 40 310' 
Local Sales Offices & Reps. 
Ariz Phoenix, R. Fissell Co. 
Cal Los Altos, Ewing-Foley, Inc. 
Cal No. Hollywood, J. Carter Assoc. 
Colo Boulder, Straube Assoc. 
Conn West Hartford, R. Smith Co. 
Fla No. Miami, Winfield Elect. 
Ga Atlanta, Millar Elect. 
III Rosemont, Oaktron Sis. 
Ind Indianapolis, Shamrock Elect. 
Md Silver Spring, Lienau Assoc. 
Mass Brookline, R. Smith Co. 
Mich Royal Oak, Shamrock Elctrns. 
Minn SI. Paul, Carl-M Co. 
Mo Kansas City, Nevco, Inc. 
NM Albuquerque, Straube Assoc. 
NY Rochester, J. Brown Assoc. 
NY Yonkers, J. Brown Assoc. 
NC Raleigh, Millar Elect. 
Ohio Akron; Shamrock Elecl. 
Ore Salem, M.K. Widdekind Co. 
Pa Pittsburgh , Tanner Co. 
Tex Dallas, Antle-Smith Sis. 
Wash Seattle, M.K. Widaekind CO. 

OAKTRON Local Distributors 

602-264-4031 
415-941-4525 
213-980-3450 
303-443-8600 
203-523-0512 
305-945-6544 
404-261-6160 
312-625-2742 
317-251-5527 
301-588-1970 
617-277-0017 
313-576-2722 
612-699-8004 
816-421-1751 
505-294-1880 
716-266-2728 
914-779-7330 
919-787-9564 
216-666-1400 
503-363-6445 
412-561-4687 
214-357-7279 
206-284-8020 

Ariz Tucson, Inland Elctrn Supply Co., Inc, Box 4010, 
715 E. Broadway 

Ky Louisville, Burks, P.I., 842 S. 7th 502-589-3960 
Minn Duluth, Northwest Radio, 123 E. First St. 

218-727-1565 
For Local Source Data Call Toll-Free 80()"645-9200 
(In N.Y, State Call 516-294-0990 Collect) 
OAL ASSOCS., INC., Box 788, Westbury, N.Y., 11590, Tel: 

516-334-1940; Sis. Mgr:O. Lohkemper 
OECO CORP .. 712 S.E. Hawthorne Blvd., Portland, Ore., 

97214, Tel: 503-232-0161; Sales Mgr: R.J. Bunker; 
VP/Gen. Mgr: SA Meek 

OGALLALA ELCTRNS., Div. Arnold Engrg. Co .. Box 59, 
Ogallala, Neb., 69163, Tel: 308-284-4093; Sis. Mgr: 
H.L. Harrington 

OHIO CARBON CO., 12508 Berea Rd., Cleveland, Ohio, 
44111, Tel: 216-CL-2-61 00; Sis. Mgr: D.I. Stoffel 

OHIO SEMITRONICS, 1205 Chesapeake Ave., 
Columbus, Ohio, 43212, Tel: 614-486-9561; Sis. Mgr: A. 
Leatherman; Prods. Mgr: J. Gillard 

Vol 10 491; Vol :ze1179 



MANUFACTURERS & SALES OFFICES DIRECTORY 

Local Sales Offices & Reps. 
Ala Huntsville, M. D. Anderson 205-881-6770 
Conn Meriden, Abott-Allison 203-237-9232 
III Lombard, Quadtron 312-627-6800 

OHMITE MFG, CO., 3601 W. Howard St., Skokie, III., 
Il0076, Tet 312-675-2600, TWX: 910.223-0805; SIs. Mgr: 
F. Maiale 

Vol 2-842,843,1126; Vol 3-1152,1153,1227.1269 
Local Sales Offices & Reps. 

Alas Anchorage, H. J. Lang & Assocs. 279-5741 
Ariz Phoenix, Sheller·Kahn Co. 602-AL-8-7893 
Cal Garden Grove, Impact Elctrns. 213-431-3581 
Cal Palo Alto, Ohmite Mfg. Co. 415·321-6953 
Colo Denver, I.W. Strong & Assoc., Inc. 303-292-6900 
Conn Waterbury. CoakleY,Boyd & Abbett 203-756-8766 
Fla Orlando, Cartwright & Bean 305-425-8284 
Ga Atlanta, Winfield Elctrn. Sis. Co. 404-636-3023 
III Skokie, Ohmite Mfg. Co. 312-0R-5-2600 
Iowa Des Moines, T. L. Dowell, Inc. 515-255-6583 
Kans Overland Pk .. T. L. Dowell, Inc. 913-649-6069 
La Chalmette, Cartwright & Bean. 504-279-4598 
Mass Needham, Coakley, Boyd & Abbett 617-444-5470 
Mich Birmingham, Ohmite Mfg. Co. 313-642-6040 
Mo Shrewsburg, T. L. Dowell, Inc. 314-647-7067 
NJ Pennsauken, Ohmite Mfg. 609-663-1703 
NJ River Edge, Ohmite Mfg. Co. 201-488-3690 
NY Buffalo, Telesco Assocs. 716-834-1026 
NY Canandaigua, Telesco Assoc. 716-872-6417 
NY Great Neck, Cooper-Simon Co. 516-487-1142 
NY Plainview, R. H. Smith Assoc. 516-681-3155 
NY Spring Valley, R. H. Smith Assoc. 914-352-1067 
NY Vestel, Telesco Assocs. 607-729-6339 
NC Charlotte, W.J. Suk Assoc. 704-332-6191 
Ohio Cleveland, Ohmite Mfg. Co. 216-261-6000 
Tenn Memphis, Cartwright & Bean 901-276-4442 
Tex Richardson, J.R. Lavender Co. 214-231-5040 
Wash Seattle, Fleehart & Sullivan, Inc. 206-522-1533 

OHMITE'Locai DiStributors 
Ala Birmingham, JW. Clary Co., 1713 Second Ave. 

S. 205-322-2486 
Ariz Tucson, Inland Elctrn Supply Co., Inc, Box 4010, 

715 E. Broadway 
Cal Goleta, Radio Prods. SiS., 350 S. Kellogg Ave 

805-964-6823 
Cal Los Angeles, Radio Prods. Sis., 1501 S. Hill SI. 

213-748-1271 
Cal MI. View, Abacus Elctrns. Co., Inc., 1065 Terra 

Bella Ave. 415-961-1500 
Cal MI. View, Elmar Elctrn., 2288 Charleston Rd. 

415-961-3611 
Cal San Diego, Radio Prods. SiS., 7889 Clairemont 

Mesa Blvd. 714-292-5611 
Cal San Diego, Western Radio, 1415 India SI. 

714-235-6571 
Cal San Jose, Quement Ind'l. Elctrns., 1000 S. 

Bascom Ave. 
Colo Denver, Burstein-Applebee 303-244-3336 
Conn Fairfield, Utronic Inc., 273 Linwood Ave. 

203-255-4521 
Conn Hamden, Arrow Elctrncs., 295 Treadwell SI. 

203-248-3801 
III Chicago, Burstein-Applebee 312-763-4848 
III Chicago, Elctrn. Distr. Co., Inc., 4900 N. Elston 

Ave. 
III Palatine, Ohm/Elctrns, 645 Vermont Ave 

312-359-5500 
Ind FI. Wayne, FI. Wayne Elctrns. Supply, 3606 

Maumee Ave. 219-742-4346 
Ind South Bend, Radio Distr Co Inc, 1212 High SI 

219-287-2911 
Iowa Cedar Rapids, Iowa Radio Supply Co. Inc., 719 

Center Point Rd. NE 319-364-6154 
Kans Kansas City, Burstein-Applebee 816-561-5460 
Ky Louisville, Burks, P.I., 842 S. 7th 502-589-3960 
La Baton Rouge, Ralph's, Inc., 1732 Plank Rd. 

504-344-3761 
La Lafayette, Ralph's Inc., 3004 Cameron SI. 

318-234-4507 
La New Orleans, Ralph's, Inc., 4334 Stemway Dr. 

504-242-2731 
Md Baltimore, Arrow Elctrns., 5207 E. Drive 

301-247-5200 
Mass Boston, De Mambro Elctrns, 1095 

Commonwealth Ave. 617-787-1200 
Mass Burlington, Arrow Eletrns., 15 A Streel 

617-273-0100 
Mass Cambridge, Wilshire Elctrns.lNew England, 205 

Alewife Brook Pkwy. 617-491-3300 
Mich Muskegon, Western Elctrn Supply, 1781 5th $t 

616-722-7628 
Mich Romulus, Pioneer/Michigan, 6337 N. Beverly 

Plaza 313-729-8500 
Minn Duluth, Northwest Radio, 123 E. First SI. 

218-727-1565 
Mo Kansas City, Burstein Applebee 816-561-5460 
Mo 51. Ann, Inlllrstate tnd Elctrn, 10525 SI. Charles 

Rock Rd 314-428-8522 

Mo SI. Louis, Van Sickle Radio Eletrns, Inc, 1915 
Washington Ave 314-MA-1-5000 

Neb Lincoln, Burstein Applebee 402-434-0678 
Neb Omaha, Radio Equipment Co., Box 3843, 625 N. 

18th SI. 402-341-7700 
NJ Cinnaminson, Wilshire Elctrns/Phila., 855 Industry 

Hwy 609-786-6990 
NJ Moorestown, Arrow Elctrns., Pleasant Valley Rd. 

609-235-1900 
NJ Pennsauken, Reeso Eltrns.-Div. of ASlex, Airport 

& Central Hwys. 609-662-4000 
NJ Saddlebrook, Arrow Elctrns. Inc .. 285 Midland 

Ave. 201-797-5800 
NJ Springfield, Federated Elctrns. Div. Federated 

Purchaser, Inc., 155 Rte. 22 201-376-8900 
NY Buffalo, Genesee Radio & Parts Co., 2550 

Delaware Ave. 716-873-9661 
NY Buffalo, Radio Equip. Corp., 196 Vulcan St 

716-874-2690 
NY Buffalo, Summit Disl. Inc., 916 Main SI. 

716-864-3450 
NY Elmsford, Melville Radio, 1 Nepperham Ave. 

914-592-7100 
NY Farmingdale, Arrow Elctrns., Inc., 900 Broad 

Hollow Rd., Rte. 110 516-694-6800 
NY Farmingdale, Harrison Elctnc .. 20 Smith SI. 

516-293-7990 
NY Lynbrook, Peerless Radio, 19 Wilbur SI. 

516-593-2121 
NY New York, Midway Ind'l. Elec., 38 E. 29th SI. 

212-889-0370 
NY Rochester, Rochester Radio, 140 Main SI. 

716-454-6300 
Ohio Akron, Akron Elctrn. Supply, 107 S. Arlington St 

216·762-8818 
Ohio Akron, Sun Radio Co., 110 E. Market SI. 

216-HE-4-2171 
Ohio Cincinnati, United Radio Co., Summit & Reinhold 

Dr. 800-582-7080 
Ohio Cleveland. Arrow Elctrns., 23945 Merchantile Rd. 

216-464-2000 
Ohio Cleveland, Pioneer Standard Elctrns., Inc., 4800 

E. 131st SI. 216587-3600 
Ohio Dayton. Arrow Elctrns., 3100 Plainfield Rd. 

513-253·9176 
Ohio Dayton, Pioneer/Dayton, 1900 Troy SI. 

513-236-9900 
Ohio Solon, REPCO, 6835 Cochran Rd. 216-248-8900 
Ohio Warren, REM Elctrns. Supply Co., 264 W. Market 

SI. 216-399-2777 
Okla Tulsa, Oil Capitol Elec., 708 S. Sheridan 

918-836-2541 
Pa Altoona, Allegheny Elctrns, Inc, 800 Chestnut Ave 
Pa Pittsburgh, Cameradio Co., 2801 Liberty Ave. 

412-391-7400 
Pa Reading, Barbey Elctrn., 333 N. 4th 51. 
Tenn Chattanooga, Curle Elctrns., 1813-S. Market 
Tex Beaumont, Ralph's, Inc., 1270 Broadway 

713-833-9443 
Tex Houston, Harrison Equip. Co. Inc., 1616 

McGowen SI. 713-224-9131 
Utah Salt Lake City, Standard Supply Co., 225 E. 6th 

So. 801-355-2971 
Va Norfolk, Priest Elctrn .. 6431 Tidewater Dr. 

703-855-2021 
Wisc Madison, Satterfield Elctrn., 1900 S.Park SI. 

608-257-4801 
Wise Milwaukee, Electronic Expeditors, Inc., 6045 N. 

Green Bay Ave. 414-228-8100 
Wisc Milwaukee, Marsh Elctrns., 6047 W. Beloit Rd. 

414-545-6500 
OKONITE CO .. Box 340, Ramsey, N.J., 07446, Tel: 

201-825-0300; V.P. & Gen'l. Sis. Mgr: J. Hoss 
OLYMPUS CORP, AMERICA, Two Nevada Dr., New Hyde 

Park, N.Y., 11040, Tel: 516-488-3880; Assl. Sis. Mgr: J. 
Jurek 

OMEGA ELECTRIC, DiY. F & B Mfg. Co., 4363 W. 
Montrose, ChlCago,lU., 60641, Tel: 312-283-4411, TWX: 
910.221-2514; Dlv. Mgr: J. Zlenly; S/M: J, Zienty 

Vol 4"484-489· 
Local Sales Offices & Reps. 
Cal Los Angeles, Elsner-Rambo Co. 213-664-2928 
Cal San Carlos, D. H. Ross Co. 415-591-4411 
Conn Rocky Hill, Walworth Controls 203-529-6806 
III Glenview, Nero Elctrn. Sis. 312-729-5075 
III Streamwood, A. Holte & Assocs. 312-837-4066 
Minn Minneapolis, G.E. Arneson & Co. 612-920-2086 
Mo Bridgeton, Miller Assocs. 314-291-5169 
NY Buffalo, R.W. Mitscher Co. 716-854-2517 
NY Pittsford, R.W. Mitscher Co. 716-381-9115 
NY Rockville Centre, Willgold Elelrn. Sis. 

NY West Hurley, RW. Milscher Co. 
NC Raleigh, R.W. MitScher Co. 
Ohio Vandalia, W. J. Brauer & Assocs. 
Ohio Wickliffe, W. J. Brauer & Assoc. 

*Vol. 4-1973 

516-764-4022 
914-679-6151 
919-828-0575 
513-696-1224 
216-943-0601 

OMNIS 

Pa Pittsburgh, W. J. Brauer & Associates 

T enn Shelbyville, R. W. Mitscher Co. 
Tex Dallas, J. A. Green Co. 
Tex Houston, J. A. Green Co. 
Va Virginia Beach, RW. Mitscher Co. 
Wash Seattle, Bergford Assocs. 

412-921-3213 
615-684-4544 
214-631-7450 
713-526-2959 
703-464-0500 
206-937-6664 

OMEGA ENGRG., INC.. Box 4047, Stamford, Conn., 
06907, Tel: 203-359-1660; Gen'f, Mgr: B.R. Hollander 

Vol 2-1172,1173 

OMI, See Omtronics Mfg_ 

OMNI SPECTRA, 24600 Hallwood Ct., Farmington, 
Mlch" 48024, Tel: 313-477-1234, TWX: 810.242-1463; 
SIs. Mgr: W.A. Johnston ._ ....•.... _ ..• __ •. _ ......... _ ..•. Vol 3e709 
Local Sales Offices & Reps. 
Ala Huntsville, Gentry 205-534-9771 
Ariz Phoenix, Zeus, Inc. 602-258-7519 
Cal Los Altos, Waller Assocs. 415-941-3141 
Cal Pico Rivera, Westrep 213-949-2551 

. Cal San Diego, Westrep 714-279-9412 
Colo Denver, Zeus, Inc. 303-770-4400 
Fla Orlando, Gentry Assocs. 305-894-4401 
III Chicago, Gassner & Clark Co. 312-764-6121 
Iowa Hiawatha, Gassner & Clark 319-393-5763 
Kans Wichita, Simpson Entprs. 316-722-3222 
Md RandallstOwn, C. Malinow 301-922-2092 
Mass Medford, Blake Assocs. 617-391-7890 
Minn Mpls., Compar Twin Cities 612-922-7011 
Mo Kirkwood, Simpson Enterprises 314-965-1115 
NJ Morristown, Graydon-Sherman 201-538-9246 
NM Albuquerque, Zeus, Inc. 505-268-3941 
NY Fayetteville, Graydon-Sherman 315-637-9861 
NC Burlington, Gentry 919-227-3639 
Ohio Cincinnati, Components Inc. 513-721-2997 
Ohio Cleveland, Components Inc. 216-842-2737 
Pa Havertown, Snyder & Massey Assees., Inc. 

Tex Dallas, R. W. Mureen Co. 
Utah Salt Lake City, Zeus Inc. 
Wash Seattle, H. Levinson 
Exp: N.Y., N.Y., Ad. Auriema 
For: Can., Montreal, Quaserep 

215-789-2320 
214-350-8142 
801-466-4924 

. 206-323-5100 
212-466-2500 
514-341-4297 

For: Can., W. Vancouver, B.C., H. Levinson Co. 
206-323-5100 

OMNI Local Distributors 
Ala Huntsville, Hall-Mark Elctrn •. , Box 1133 

205-539-0691 
Ariz Tempe, OMNI Spectra Inc., 1040 W. Alameda Dr. 

602-966-1471 
Cal Gardena. Bell Industries, 306 E. Alondra Blvd. 

213-321-5802 
Cal Van Nuys, C. W. Swift & Assocs., 15216 Burbank 

Blvd. 213-989-1133 
Cal Woodland Hill, Rampart Components, 21201 

Oxnard SI. 213-887-7260 
Conn Hamden, Arrow Elctrncs., 295 T readwall SI. 

203-248-3801 
Fla Orlando, Hall-Mark Elctrn., 7233 Lake Ellenor Dr. 

305-855-4020 
III Rosemont, Advent Elctrns, 7110 N. Lyndon Ave. 

312-298-4210 
Kans Lenexa, Hall-Mark Elctrn .. 9006 Rosehill Rd. 

913-888-4747 
Md Baltimore, Arrow Elctrns., 5207 E. Drive 

301-247-5200 
Md Randallstown, CL~ Sales Inc., 3618 Briarstone 

Rd. 301-922-2092 
Mass Burlington, Arrow Elctrns., 15 A Street 

617-273-0100 
Mass Medford, Blake Assocs., Zero Governor's Rd. 

617-729-7890 
Mass Needham Hgls., Kierulff - Boston, 14 Charles SI. 

617-449-3600 
Mich Romulus, Harvey/Mich., 36312 Ecorse Rd. 

313-477-1650 
Mo SI. Louis, Hall-Mark Elctrn. Corp., 6100 Madison 

Ave. 314-521-3800 
NJ Moorestown, Arrow/ Angus, Pleasant Valley Ave. 

609-235-1900 
NJ Moorestown, Arrow Elctrns .. Pleasant Valley Rd. 

609-235-1900 
NJ Saddlebrook, Arrow Elctrns. Inc., 285 Midland 

Ave. 201-797-5800 
NY Farmingdale, Arrow Elctrns., Inc., 900 Broad 

Hollow Rd., Rte. 110 516-694-6800 
NY Hauppauge, Rampart Components, Engineers 

Rd. 516-273-1111 
NC Raleigh, Hall-Mark Elctrns., 3000 Indusl. Dr. 

919-632-4465 
Ohio Cleveland, Arrow Elclrns .. 23945 Merchantile Rd. 

216-464-2000 
Ohio Dayton, Arrow Elctrns., 3100 Plainfield Rd. 

513-253-9176 
Ohio Dayton, Sunray Elctrns., 2275 Springboro Rd. 

513-298-2452 

1531 



OMNI-S 

Okla Tulsa, Hall-Mark Elctm., 4846 S. 83rd Ave. 
918-835-8458 

Tex Dallas, Hall-Mark Elcton Corp., 9333 Forest La. 
214-231-5101 

Tex Houston, Hall-Mark Elctm., Box 36739 
713"781-6100 

Wash Seattle, KAM Elctrns., 1211 E. Denny Way 
206-323-5100 

For: Can., Downsville, Ont., Whittaker Elctrncs. Ltd., 
43 Troutbrooke 416'247-7454 

For: Can., Ottawa, Ont., Whittaker Elctrncs. Ltd., 1478 
Merrivale Rd. 613-224-1221 

For: Can., Pierrefonds, Que., Whittaker Elctrns. Ltd., 
11072 Guoin Blvd. 514-683-3621 

For: Can., W. Vancouver, B. C., Whittaker Elctrncs. 
Ltd., 1144 Millstream Rd. 604-926-3411 

OMNI-SPECTRA, INC., Arizona Div., 1040 W. Alameda Dr., 
Tempe, Ariz., 85282, Tel: 602-966-1471, TWX: 
910-950-1296; Sis. Mgr: F. Parin 

OMNITEC CORP., NYTRONICS FILTER DIV., 2405 S. 20th 
St., Phoenix, Ariz., 85034, Tel: 602-258-8246, TWX: 
910-951-4247; Pres: C.R. Castor; Dir.-Mktg: E.V. 
Valehrach; Mgr., Cust. Svc: P. Maguire 

OMNITEC Local Distributors 
OhiO Solon, REPCO, 6835 Cochran Rd. 216-248-8900 

OMTRONICS MFG., 2406 Leaven_rth St., Omaha, 
Neb., 68105, Tel: 402-348-9500, TWX: 910-622-8220; 
President: Joe Matejka, Sr. . 

Vol 3-1155-1159; Vol 4-496' 
Local Sales Offices & Reps. 
Ariz Phoenix, Dorton Enterprises 602-263-0414 
Cal Redwood City, Woodworth Co. 415-365-0252 
Cal Santa Ana. RMS Assocs. 71.4-541-3295 . 
Colo Arvada, Arrowhead Sis. 303-423-5556 
Fla No. Miami. Winfield Elctrn. Sis. 305-945-6544 
Ga Atlanta, Winfield Southeast Co. 404-636-3023 
III LaGrange Pk., Bierhaus Sis. 312-354-5100 
Iowa Cedar Rapids, J. Vrbik Co. 319-377-8244 
Md Towson, Habco Elctrns., Inc. 301-625-9637 
Mass Canton, New England Elctrn. 617-626-4835 
Minn Mpls., Hasse & Assocs. . 612·566-0551 
Mo Hazelwood, J.C. Mankus 3.14-731-4334 
NJ Kenilworth, Ventronics, Inc. 201-272-9262 
NY Rochester, L. G. Marchese Assocs., Inc. 

716-342-7664 
Ohio Cincinnati, Camps., Inc. 513-721-2997 
Ohio Cleveland, Comps., Inc. 216-VI-2-2737 
Tex Ft. Worth, W. Fralia 617-PE-8-2394 
Utah Salt Lake City, Arrowhead Sis. 801-485-3362 
Wash Seattle, Carlyle Tech. Sis. 206-ME-2-4290 
Exp: Conn., Stamford, Dage Corp. 203-324-3123 

For Local Source Data Call Toll-Free 8011-645-9200 
(In N.Y. State Call 516-294-0990 COllect) 

--- Advertisement ---

Omtronics Manufacturing, Inc. de
signs & manufactures a complete 
range of precision power resistors and 
heat sink resistors, most meeting MIL 
specs. Both axial and radial leads avail
able, with beryllium oxide core ratings 
also available. Thousands of stock re
sistors on call plus special design, tool
ing and manufacturing facilities. 

ONAN DIV., OnanCorp., 1400 73rd Ave:, N.E., Mpls., 
Minn., 55432, Tel: 612-786-6322, TWX: 9111-576-2833; 
Mgr. Prod. Publicity: V.C. Gilbertson 

OPAD ELEC. CO., INC., 43-12 Walker St., New York, N.Y., 
10013, Tel: 212-WO-6-0380; Pres: H.L. Opad 

OPAMP LABS. INC., 172 S. Alta Vista Blvd., Los 
Angeles, Cal., 90036, Tel: 213-934-3566; Mgr: B_ 
Losmandy ............ _._ ....... _ ..................................... Vol ~319 
OPCOA, INC., 330 Talmadge Rd., Edison, N.J., 08817, Tel: 

201-287-0355, TWX: 710-998-0555; Sis. Mgr: J. 
Bernick 

Local Sales Offices & Reps. 
Ariz Scottsdale, Carter Assocs. 602-947-4355 
Cal Menlo Park, Straube Assocs., Inc. 415-323-2476 
Cal Woodland Hills, Interstate Mktg. Assoc. 

213-883-7606 
Colo Englewood, W. J. Purdy Co. 303-770-5311 
Conn North Haven, Compo Rep. Assocs., Inc. 

203-239-9762 
Fla Bradenton, Reynolds & Assocs. 613-778-5219 
Ga Atlanta, Reynolds & Assocs. 404-422-2114 
III Chicago, Delta Tech. Sis. 312-693-3380 
Ind Greenwood, Valentine-Schillinger 317-888-2260 
Md Elkridge, J. Bresson Assocs. 301-796-5220 
Mass Needham, Compo Rep. Assocs., Inc. 

617-444-2484 
Mich Southfield, R. O. Whitesell & Assocs. 

313-358-2020 
Minn Hopkins, Grayden & Flemmer 612-941-1120 
Mo Hazelwood, Technical Reps, Inc. 314-524-6900 
Mo Peculiar, Technical Reps, Inc. 816-331-7744 
NM Albuquerque, Straube Assocs., Inc. 505-294-1880 
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NY Dew~, Bowser & Sapecky Assocs. 

NY Jamaica, S-J Sis. 
Ohio CinCinnati, G & H Sales Co. 
Ore Beaverton, N. R. Schultz Co. 
Pa Narberth, J. Bresson Assocs. 
Tex F!. Worth, W. P. Fralia Co. 
Tex Houston, W. P. Fralia Co. 
Va Lynchburg, J. Bresson Assocs. 
Wash Bellevue, N. R. Schultz Co. 
Exp: Edison; N. J., Opcoa, Inc. 

OPCOA, Local Distributors 

315-446-5920 
212-291-3232 
513-771-8231 
503-646-1345 
215-839-6770 
817-738-2394 
713-772-1572 
215-639-6770 

206-GL -4~300 
201-287-0355 

NY Buffalo, Summit Dis!. Inc., 916 Main SI. 
716-884-3450 

NY Woodbury, Harvey Radio, 60 Crossways Park W. 
516-921-8700 

OPTICAL COMMUNICATIONS, INC., SUb. Andersen 
Labs., 2111 W. Central Blvd., Orlando, Fla., 32805, Tel: 
305-843-4731, TWX: 810-650-0195; Pres: W.A. Birge; 
V.P.-Engr: R.J. Wangler; Mk!. Mgr: W.P. Tuck 

OPTICS INTERNATIONAL, Box 101, Tenafly, N.J .• 07670, 
Tel: 201-567-4799; Sis. Mgr: M. Felt 

OPTICS TECHNOLOGY, 901 California Ave., Palo Alto, 
Calif., 94304, Tel: 415-327-6600, TWX: 415'492-9241; 
Mktg. Mgr: G. Olmsted 

OPTIMA ENCLOSURES, Div. Scientific Atlanta, 2166 
Mountain Ind'i Blvd., Tucker, Ga., 30084, Tel: 
404-939-6340, TWX: 810-766-3967; Sls_ Mgr: P. Stokes; 
Custm. Servo B. Holman; G.M: J. Bacon ...... VoI3.323 
Local Sales Offices & Reps. 
Ala Huntsville, Gentry Assocs. 205-536-5306 
Ariz Phoenix, Hytronic Meas. 602-256-7519 
Cal Los Altos, Frauman Assocs. 415-941-0660 
Cal Palos Verdes, Edwards Assocs. 213-541-2600 
Colo Denver, Hytronic Meas. 303-770-4400 
Fla Orlando, Gentry Assocs. 305-894-4401 
Fla St. Petersburg, Genrty Assocs. 813-867-7820 
Ga Tucker, Scien.-Atlanta 404-939-6340 
III Des Plaines. Cozzens & Cudahy 312·298-3600 
Ind Indianapolis, Cozzens & Cudahy 317-244 .. 2456 
Md Bladensburg, Scien.-Atlanta 301-779-1515 
Mass Lexington, Zieco 617-861-8300 
Mich Dearborn Heights, Temple Engrg. 313-565-6330 
Minn Minneapolis, Cozzens and Cudahy, Inc. 

Mo Edmundson, Cozzens & Cudahy 
NJ Leonia, Scien.-Atlanta . 
NM Albuquerque, Hytronic Meas. 
NC Burlington, Gentry Assocs. 
Ohio Cleveland, CA Robinson Co. 
Ohio Dayton, C.A. Robinson Co. 
Tex Ft. Worth, Carey-Wolf 
Tex Houston, Carey-Wolf 
Utah Salt Lake City, Hytronic Meas. 
Wash Seattle, Schowalter-Judd 

612-884-4336 
314-423-1234 
201-461-3650 
505-256-9831 
919-227-3639 
216-381-9049 
513-275-2412 
817-738-1996 
713-643-2114 
801-486-2317 
206-762-2310 

OPTIMATION, INC., SUb. Julie Research Labs., Inc., 
9259 Independence Ave., Chatsworth, Cal., 91311, Tel: 
213-882-6490, TWX: 91()"494-1219; V.P. Mktg: G. Geml 

Vol 10492 
Local Sales Offices & Reps. 
Ala Huntsville, BCS Assocs., Inc. 205-681-6220 
Cal Newport Beach, Feeger, Lucas, Wolfe, Inc. 

714-540-4412 
Cal North Hollywood, Feeger, Lucas, Wolfe, Inc. 

213-877-5516 
Cal Palo Alto, Coherent Mktg. 415-327-2217 
Cal San Diego, Feeger, Lucas, Woife, Inc. 

714-277-0993 
Conn Hamden, Applied Measurements, Inc. 

203-288-5286 
Fla Orlando, BCS Assocs., Inc. 305-896-4681 
Ga Atlanta, BCS Assocs., Inc. 404-874-9925 
Kans Merriam, Technical Representatives, Inc. 

913-432-4110 
Md Beltsville, R. Davies Assocs. 301-937-2215 
Mass West Acton, Applied Measurements, Inc. 

617-263-2766 
Mich Royal Oak, The Satullo Co. 313-566-2375 
Mo Hazelwood, Technical Representatives, Inc. 

314-524-6900 
NJ Union, SBM Representatives, Inc. 201-687-8737 
NY Pleasantville, SBM Representatives, Inc. 

914-769-1811 
NY Rochester, SBM Representatives, Inc. 

716-266-1400 
NC Greensboro, BCS Assocs., Inc. 919-273-1918 
Ohio Cleveland. The Satullo Co. 216-486-2800 
Ohio Dayton, The Satullo Co. 513-293-7061 
Wash Bellevue, Scientific Devices-Northwest 

206-454-0900 
OPTIMAX INC., Box 105, Colmar, Pa., 18915, Tel: 

215-822-1311, TWX: 510 661 7370; Sis. Mgr: ET. 
Andrews; Sis. Adm: R.J. West 

OPTIMIZED DEVICES INC., 220 Marble Ave., 
Pleasantville, N.Y., 10570, Tel: 914-769~100; Pres: A. 
Zuch; V.P. & Gen. Man: J.F. Murtha 
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Local Sales Offices & Reps: 
Mass Needham, Addelco Corp. 
NM Albuquerque, Electronic Enterprises 

OPTO-METRIC TOOLS, Sub/E Leitz, Link Dr., Rockleigh, 
N.J., 07647, Tel: 201-767-1320, TWX: 135-356; Sis. 
Mgr: M. Glassman 

--- Advertisement ---

MEASURING MICROSCOPES 
FOR THE ELECTRONIC 

INDUSTRY 
One of the pioneers in developing Op
tical Measuring Instruments for the 
Electronics Industry. We offer the 
most complete line of Coordinate 
Measuring and Optical, Electronic 
and Digital Measuring Microscopes 
for the rneasurement and inspection of 
photo masks, magnetic tape heads, 
glass masters, chip circuitry, thin film 
measurements and printed circuit 
boards. 

Please request free copy of our new 
"Integrated Circuit Optical Inspection 
Laboratory" catalog. 

OPTRON, INC., 1201 Tappon Clr., Carrollton, Tex., 
75006, Tel: 214-242-6571, TWX: 910-8811-5958; 
Optoelctrns. Mkt. Mgr: C.E. Bates 

Vol :ze678,92D-922 
Local Sales Offices & Reps. 
Cal San Carlos, Kottmeier Assocs., Inc. 

415-592-8333 
Cal Woodland Hills, Interstate Mklg. Assocs. 

213-883-7606 
Colo Wheat Ridge, Waugaman Assocs., Inc. 

303-423-1020 
Fla Ft. Lauderdale, G.F. Bohman Assocs., Inc. 

305-564-3081 
Fla Orlando, G.F. Bohman Assocs., Inc. 

315-655-0274 
III Chicago, Carlson Elctrn. Sis. Co. 312-774-0277 
Md Glen Arm, Barnhill & Assocs., Inc. 301-252-5610 
Mass East Hampton, L-K Assocs., Inc. 413-527-4620 
Mass Haverhill, L-K Assocs., Inc. 617-373-1313 
Mich Grand Rapids, R. P. Urban Assocs. 

616-245~511 
Minn Minneapolis, L. F. Murphy & Assocs., Inc. 

Mo 
NJ 
NM 
NY 
NY 
NC 

612-544-3614 
St. Louis, Carlson Elctrn. Sis. Co. 314-991-0262 
Tenafly, ABC Elctrn. Sis. 201-566-2354 
Albuquerque, Elctrn. Mktg., Inc. 505-265-7837 
No. White Plains, ABC Elctrn. Sis. 914-946-3001 
Williston Park, ABC Elctrn. Sis. 516-747-6610 
Raleigh, Barnhill & Assocs., Inc. 919-787-5744 

Ohio Cleveland, Gibson Elctrns. Mktg., Inc. 
216-731-8330 

Ohio Dayton, Gibson Elctrns.'Mktg., Inc. 513-433-3521 
Pa Bethayres, ABC Elctrn. Sis. 215-464-2275 
Tex Dallas, Tech. Processes 214-352-3957 
Va Lynchburg, Barnhill & Assocs., Inc. 703-846-4624 
Wisc Wauwatosa, Carlson Elctrn. Sis. Co. 

414-476-2790 
ORBIT INDS., Div. Countis Inds., Box 1444, San Luis 

Obispo, Calif., 93401, Tel: 805-544-1770; Sis. Mgr: 
E.M. Countis 

ORBIT INSTR. CORP., 131 Eileen Way, Syosset, N.Y., 
11791, Tel: 516-WA-I-6310, TWX: 510-221-2122; Sis. 
Admin: P. Sherman; Ch. Engr: M. Gersten; Staff Engr: 
F. Milkes 

ORIEL CORP. OF AMERICA, 1 Market St., Stamford, 
Conn., 06902, Tel: 203-348-4247, TWX: 710-474-3563; 
Sis. Engr: P. Nero; Sis. Mgr: J.M. Schreider 

ORMOND INC., 11969 E Rivera Rd., Santa Fe Springs, 
Cal., 90670, Tel: 213-698-0641, TWX: 910-586-1635; 
Pres: A.N. Ormond; Mgr. Mkt: S.J. Fryer 

Local Sales Offices & Reps. 
Ala Huntsville, Lee Assocs., Inc. 205-881-6008 
Cal Los Angeles, Cal. South Equip. Co. 

213-268-1701 
Cal San FranCiSCO, Cal. Pacific Equip. Co. 

Conn Newton, Daner-Hayes Inc. 
Fla Fort Lauderdale, Lee Assocs., Inc. 
Fla Orlando, Lee Assocs., Inc. 
Ga Chamblee, Lee Assocs., Inc. 
Md Ellicott City, Gans Fryling Inc. 
Mass Newton Centre, Daner-Hayes Inc. 
Mich DetrOit, Electro Sis. 
NJ South Orange, Daner-Hayes Inc. 
NY Rochester, Daner-Hayes Inc. 
NC Raleigh, Lee Assocs. 
Ohio Dayton, Electro Sis. Assocs. 
Okla Norman, Data Mktg. Assocs. 
Tex Dallas, Data Mktg. Assocs. 
Tex Houston, Data Mktg. Assocs. 
Tex San AntoniO, Data Mktg. Assocs. 

415-421-0730 
203-426-9094 
305-563-8056 
305-241-4445 
404-457-7117 
301-837-6311 
617-969-4650 
313-526-8800 
201-763-1771 
716-467-5100 
919-787-5818 
513-426-5551 
405-364-8320 
214-358-4643 
713·666-9627 
512-828-0937 



MANUFACTURERS & SALES OFFICES DIRECTORY 

WVa Arlington, Gans Fryling Inc. 703-527 -3262 
Wisc Janesville, C. W. Jackson & Assocs. 

608-752-3591 
ORTOFON DIV., See Elpa Mktg. Ind. Inc. 
OSHINO ELECTRIC LAMP WORKS, LTD, 2-5-2, 

Minami-Shinagawa, Shinagawa-ku, Tokyo, Japan, Tel: 
03-471-11548; Sis. Mgr: H. Oshino 

Local Sales Offices & Reps. 
Cal Costa Mesa, WAMCO Tech. Sis., Inc. 

714-833-9361 
III Chicago, Cimco Int'l. Inc. 312-782-5621 

OSTBY & BARTON CO., Box 6267, Providence, R.I., 
02904, Tel: 401-739-7310; Sis. Mgr: WA Webb 

Local Sales Offices & Reps. 
III Glen Ellyn, H.F. Wilson Engrg. Co. 
Nev Reno, S.P. Marketing 
RI Providence, Market Development 

312-469-8473 
702-329-63 t 1 
401-943-2600 

OTTO ENGRG. INC., 36 Main St., Carpentersville, III., 
60110, Tel: 312-428-7171; Sis. Mgr: R.E. Sparks 

Vol2e1127 
Local Sales Offices & Reps. 
Cal No. Los Altos, Frauman Assocs. 415-941-0660 
Cal So. Alhambra, M. W. Riedel & Co. 213-283-7694 
Del Lutherville. M & J Assocs. Inc. 301-828-6230 
III Glen Ellyn. Rockford Controls Co. 312·469-6016 
Ind Fort Wayne. McDonald Sis. Co. 219-747-3650 
Mo Kansas City, Harris-Hanson Co. 816-444-9494 
Mo 51. Louis. Harris-Hanson Co. 314-962-0111 
NY Great Neck, F Tylinski Co. 516-466-9070 
Ohio Cleveland, A. H. Baier Co., & Assoc. 

Ohio Dayton, A. H. Baier Co .• & Assoc. 
Tex Garland, Whiteside Sis. Co. 
Tex Houston. Whiteside Sis. Co. 

ono Local Distributors 

216-461·6161 
513-276-4128 
214-231-9771 
713-498-2551 

Cal Culver City, Avnet Eleclrns. Div., 10916 
Washington Blvd. 213-836-7200 

Cal Los Angeles. ED Warburg Co., 1207 E. 8th 51. 
Cal Los Angeles. Electric Switch. 4111 Beverly Blvd. 

213-664-1141 
Cal Los Angeles. Kieruill-Los Angeles, 2585 

Commerce Way 213-685-5511 
Cal Santa Clara, Fisher/Brownell. 3381 Edward Ave. 

408-244-6182 
Cal Sun Valley. Richey Elctrn. Inc., 10871 La Tuna 

Canyon Rd. 213-875-2862 
Conn Hartford. GAL Electric Co .• 19 Heath 51. 
Conn Windsor Locks, Adam's Aircraft Engrg. Co., Box 

291. Bradley Int'l. Airport 
Fla Hollywood. Cramer/Ew Hollywood, 4035 North 

29th Avenue 305-923-8181 
Ga Atlanta, Electro Air Corp., 2270 Marietta Blvd. 

N.w. 
III Palatine. Ohm/Elctrns. 645 Vermont Ave 

312-359-5500 
III Schiller Park. Hamilton-Avnet Elctrs., 3900 N. 

25th Ave. 
Ind FI. Wayne, FI. Wayne Elctrns. Supply, 3606 

Maumee Ave. 219-742-4346 
Kans Wichita. Air Technics, Inc., 745 So. Emporia 
Md Baltimore, ASI Elctrn.! Astrex. 1728 Whitehead 

Rd. 301-265-5100 
Md Rockville, Pioneer/Washington. 1037 Taft 51. 

301-427 -3300 
Mass Boston. Controller Servo Sales Co .• 212 Old 

Colony Ave. 
Mass Newton, Cramer Elctrn. Inc., 85 Wells Avenue 

617-969-7700 
Mich Detroit. Blackburn Don & Co., 6191 John C. 

Lodge Frwy. 
NY Bullalo. Summit Disl. Inc., 916 Main 51. 

716-884-3450 
NY Farmingdale, Harrison Elctnc .• 20 Smith 51. 

516-293-7990 
NY New York. City Elec. Distrs., Inc., 510 W. 34th 51. 
NY Plainview, ACI Elctrns., 28 South Mall 

516-293-6630 
NY Westbury, Hamilton-Avnet Electrns., 70 State 51. 
NY Woodside, D~rham Aircraft Servo Inc., 56-15 

Northern Blvd. 
Pa Harrisburg. Pyttronic Inds. Inc .• 2325 No. 7th 51. 

717-233-6591 
Tex Arlington, ASC Industries Inc., Box 5068. 716 

Ave. H. East 
Tex Dallas. Assoc. Aircraft Supply Co., 5021 W. 

Jellerson Blvd. 
Tex Dallas, Texas Instrs. Supply, 6000 Denton Dr. 

214-238-6850 
Tex Houston, Sterling Electronics, Box 1229 

713-623-6600 
Wash Bellevue, Farwest Elctrns. Co., 1240 S.E. 32nd 

SI. 
Wash Seattle, Almac/Stroum Elctrns, 5811 Sixth Ave 

S. 206-763-2300 

OVEN INDUSTRIES, INC., Box 229,1106 E. Simpson St., 
Mechanicsburg, Pa., 17055, Tel: 717-768-0721; Sis. 
Engr: S.A. Bashore; V.P. Sis: T.M. Nolan ...... Vol 2e440 
Local Sales Offices & Reps. 
Ala Huntsville, Reynolds & Assocs. 205-536-1941 
Ariz Scottsdale, S.C. Blaker Co. 602-948-306t 
Cal Burlingame, Westronics Assoc. 415-342-1425 
Cal Encino, EI-Tec, Inc. 213-981-9881 
Fla Melbourne, Reynolds & Assoc. 305-727-3205 
Ga Atlanta, Reynolds & Assocs. 404-252-5360 
III Skokie, Sallro & Assocs. 312-588-0905 
La Baton Rouge, Covington Instr. Co. 504-924-1784 
Mass Reading, Geder & Rotundi Assocs. 617-944-3105 
Mo 51. Peters, K.M. & B. Tech. Sis. 314-278-3159 
NY Huntington, Andrews & Andrews 516-692-8686 
NY Syracuse, Mike Antil 315-463-0266 
NC Greensboro, Reynolds & Assocs. 919-275-3725 
Ohio Medina. McShane, Inc. 216-725-4568 
Pa Ambler. W & M Assocs. 215-643-4119 
Tex Dallas, Bouco Sis. Assocs. 214-247-6708 
Va Falls Church, Beacon Elctrn. Assoc. 

703-534-1673 
Exp: Pa., Lemoyne, Elctrns. Int'l. 717-737-8858 
For: Can., Vancouver 9, Cal-Tron Elctrn. SiS., Ltd. 

OVENAIRE, Diy. Walter Kidde & Co., 706 Forrest St., 
Charlottesville, Va., 22901, Tel: 804-293-5148, TWX: 
51()'587-5461; VP Frequ. Prods: N. Broadbent; Mgr. 
Temp. Prods: R. VanDerveer .................. Vol 2e436-439 
Local Sales Offices & Reps. 
Cal San Mateo, Melvin SI. 415-349-7445 
Cal Van Nuys, R.L. Asspcs. 213-780-1666 
Fla Maitland, Ellis & Assocs. 305-645-1101 
III Chicago, T. Hunter 312-777-2500 
Ind Fort Wayne, Scott Elctrns., Inc. 219-743-1586 
Ind Indpls., Scott Elctrns. 317-635-8951 
Ky Louisville, Scott Elctrns., Inc. 502-583·3220 
Mass Sherborn, Naton Assocs., Inc. 617-235-1966 
Mich Southfield, Scott Elctrns .. Inc. 313-357-2088 
Minn 51. Paul, Countryman 612-645-9151 
NY Buffalo, Quality Comps. 716-839-4170 
NY Smithtown. TX SiS., Inc. 516-979-8750 
NC Greensboro, L & D, Inc. 919-292-3201 
Ohio Cincinnati, Scott Elctrns., Inc. 513-791-2513 
Ohio Cleveland, Scott Elctrns. 216-291-2600 
Ohio Columbus, Scott Elctrns., Inc. 614-228-2313 
Ohio Dayton, Scott Elctrns. 513-223-2652 
Tex Dallas, Stevens Sis. 214-350-2476 
Exp: New York, N.Y., C. Tennant, Sons & Co. 

Electronic Div. 212-889-8530 
OWATONNA TOOL CO., 395 Eisenhower Dr., Owatonna, 

Minn., 55060, Tel: 507-451-5310; V.P. Mktg: J.A. 
Mullenmaster 

OXFORD INSTR. CORP., 100 Cathedral SI., Annapolis, 
Md., 21401, Tel: 301-268-2350; G.M: J.E. Templeton 

PACE DIV., Pathcom, Inc., 24049 S. Frampton, Harbor City. 
Calif., 90710, Tel: 213-325-1290; Mktg. Mgr: J.L. 
Haskins 

PACE Local Distributors 
Ky Louisville, Burks, P.I., 842 S. 7th 502-589-3960 

PACE WIRE & CABLE CORP., 3590 Oceanside Rd., 
Oceanside, N.Y., 11572, Tel: 516-678-2275; Sis. Mgr: 
S.Stadlen 

PACIFIC COMMUNICATIONS, Box 10392, Santa Ana, 
Cal., 92711, Tel: 7t4-546-0147; V. P: K. Fowler; Engr: 
W. Cormey 

PACIFIC ELECTRONIC ENTERPRISES, 2643 N. San 
Gabriel Blvd., Rosemead, Cal., 91nO, Tel: 
213-573-1686; M/M: S. Tullock ........................ Vol 1.780 
Local Sales Offices & Reps. 
Ala Huntsville, Lee Assocs. 205-883-2530 
Fla Lake Park, Lee Assocs. 305-844-6730 
Fla Orlando, Lee Assocs. 305-241-4445 
Ga Chamblee, Lee Assocs. 404-457-7117 
III Chicago, Carter Elctrns. 312-585-5485 
Ind Indianapolis, Carter Elctrns. 317-293-0696 
Mass Newtonville. H. J. Schult Co. 617-527-5304 
Minn Minneapolis, Carter Elctrns. 612-544-9393 
Mo Hazelwood, Carter Elctrns. 314-731-2237 
NJ Union, SBM 201-687-8737 
NY Pleasantvllle,SBM 914-769-1811 
NY Rochester, SBM 716-266-1400 
NC Raleigh, Lee Assocs. 919-787-5818 
Wisc Milwaukee, Carter Elctrns. 414-464-5555 

PACIFIC MEAS., INC., 940 Industrial Ave .• Palo Alto, Calif., 
94303, Tel: 415-328-0300, TWX: 910-373-1171; Sis. 
Mgr: D.E. Armann; V.P. Mktg: A.D. Anderson; Pres: 
A.H. Rassmussen 

Local Sales Offices & Reps. 
Ariz Phoenix, P L S Assocs., Inc. 
Cal Costa Mesa, Measurement Assocs. 

Cal Palo Alto, Bert Oppenheim, Inc. 
Colo Denver, P L S Assocs., Inc. 
III Chicago, Scientific Sis. 
Ind Indianapolis, Scientific Sis. 
Kans Shawnee Mission, EIR Co. 
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602-957-9110 

714-540-7160 
415-321-7323 
303-771-0140 
312-775-7594 
317-253-4606 
913-362-0919 

PAMOTO 

Mass Waltham, MC Bar Assocs. 617-890-0233 
Minn Bloomington, SCientific Sis. 612-881-3300 
Mo Hazelwood, EIR Co. 314-837-0597 
NJ Ridgewood, Damon/Engel Inc. 201-444-1400 
NM Albuquerque, P L S Assocs .• Inc. 505-255-2330 
NY Commack, Damon/Engel Inc. 212-732-0001 
NY East Syracuse, Ossmann Instrus. 315-437-6866 
Ohio Dayton, H. Teplitz & Co. 513-2n-6531 
Pa Hatboro, Damon/Engel Inc. 215-922-3270 
Tex Dallas. Crockett Engrg. Co. 214-637-6120 
Va Annandale. Nine Assocs. 703-256·9105 

PACIFIC TECHNOLOGY, 235 Airport Way, Renton, Wash., 
98055, Tel: 206-226-8350; V.P. Mktg: D.A. Hall 

Local Sales Offices & Reps. 
Cal EI Monte, Randolph Industries, Inc. 213-283-7901 
Cal Palo Alto, Coherent Mktg. Assocs. 415-327-2217 
Colo Englewood. Utility Prods., Inc. 303-771-9080 
Conn Glastonbury, Instrument Reps., Inc. 203-633-0777 
Ga Atlanta, M. J. Fein & Co. 404-938-0190 
III Chicago, ScientifiC Sis. Corp. 312-775-7594 
Ind Indianapolis, Scientific Sis. Corp. 317-253-4606 
Mich Ann Arbor, H. C. Heym Assocs. 313-971-6552 
Mich Birmingham. H. C. Heym Assocs. 313-644-9166 
Mich Lexington, Instrument Reps., Inc. 617-861-8620 
Minn Bloomington, Scientific Sis. Corp. 612-881-3300 
NJ Livingston, M. J. Fein & Co. 201-994-3575 
NY Scarsdale, M. J. Fein & Co. 914-472-1100 
NC Charlotte, J. Rudisill Assocs., Inc. 704-377-6901 
Okla Tulsa, Telstar Instrument Corp. 918-628-1011 
Pa Latrobe, Measurement & Control Assocs. 

412-539-8200 
Tex Houston, W. W. Scherwitz Co. 713-527-8866 
Wash Mercer Island. Penryn Sis. & Engrg. Co. 

206-232-3411 
For: Can., Montreal 355, Quebec, Associated 

Instrumentation & Controls 514-384-7211 
For: Can., Vancouver, British Columbia, T. W. MacKay 

& Son, Ltd. 604-731-6561 
PACIFIC TRANSDUCER CORP., 2301 Federal. Los 

Angeles, Calif., 90064, Tel: 213-478-1134, 479-2119; 
Pres: G.A. Argabrite; Ass!. Corp. Secty: Mrs. P. Bull 

PACKAGED RESINS DIV., Bacon Inds., Inc., 192 Pleasant 
51., Watertown, Mass., 02172, Tel: 617-926-2550; Sis. 
Mgr: R.S. Cass 

PACKARD INSTRUMENT CO., INC., 2200 Warrenville Rd., 
Downers Grove, III., 60515, Tel: 312-969-6000, TWX: 
910-695-3220; Sis. Mgr: J. Connell 

Local Sales Offices & Reps. 
III Downers Grove, Packard Insl. Co. 312-969-6000 

PAKTRON DIV., Illinois Tool Works, Inc., 900 Follin Lane, 
S.E., Vienna, Va., 22180, Tel: 703-281-2810, TWX: 
710-833-0682; Sis. Mgr: M.J. Waters 

PALL CORP., 30 Sea Clill Ave., Glen Cove, N.Y .• 11542, 
Tel: 516-671-4000, TWX: 510-223-0606; V.P. Mktg: N. 
Nickolaus 

Local Sales Offices & Reps. 
Cal Pasadena 213-684-2131 
NJ , Pall Trincor Corp. 201-245-8400 

PALL TRINITY MICRO CORP., Rte. 281, Cortland, N.Y., 
13045, Tel: 607-756-7535, TWX: 510-252-0791; V.P. 
Mktg.lSls: A.L. Weiner 

PALOMAR ENGRS., Box 455, Escondido, Cal., 92025. Tel: 
714-747-3343; Ch. Eng: J. Althouse 

PAMOTOR, INC., no Airport Blvd., Burlingame, Cal., 
94010, Tel: 415-347-1203, TWX: 91()'374-2353; Sis. Mgr: 
C. Port, Jr ................................................. VoI3.1050,1051 
Local Sales Offices & Reps. 
Cal Burlingame. W. J. Purdy Co. 415-347-7701 
Cal Los Angeles, P. F. Wiley 213-663-8028 
Cal San Diego, King & Cassidy Elctrns. 

714-278-7640 
Colo Englewood, W. J. Purdy Co. 303-770-5311 
Conn Meriden, P. R. Sturgeon 203-237-1112 
Fla Orlando, Cartwright & Bean 305-425-8284 
Fla Plantation, Cartwright & Bean, Inc. 305-791-3989 
Ga Atlanta, Cartwright & Bean 404-237-2273 
III Hinsdale, Hill-Gray 312-325-4810 
Iowa West Des Moines, T. L. Dowell Co: 525-225-1620 
Kans Overland Park, T. L. Dowell Co. 913-649-6'169 
La Chalmette. Cartwright & Bean, Inc. 504-279-4598 
Mass Babson Park, P. A. Sturgeon Co. 617-237-3506 
Mich Ferndale, Hilltronics. Inc. 313-398-5556 
Minn Edina, M. Foster 612-835-2252 
Mo Shrewsbury, T. L. Dowell Co., Inc. 314-647-7067 
NJ Bergenfield, H. Gray Assoc. 201-384·3643 
NM Albuquerque, W. J. Purdy Co. 505-266-7959 
NY Syracuse, Mar-Com Assocs. 315-437-2843 
NC Charlotte, Cartwright & Bean 704-333-6457 
NC Raleigh, Cartwright & Bean Co. 919-832-7128 
Ohio Dayton, N. Bear Corp. 513-299-3568 
Ohio Richfield, N. Bear Corp. 216-659-3131 
Pa Enon Valley, Nebco Assoc. 216-457-2333 
T enn Memphis, Cartwright & Bean 901-276-4422 
Tex Dallas, J. Schoonmaker Co. 214-357-8481 
Tex Houston, J.Y. Schoonmaker Co. 713-926-9510 
For: Can., Willowdale. Qnl., A. C. Simmonds & Sons 

416-491-1010 
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PAMOTOR, Local Distributors 
Ariz Phoenix, Liberty Electrns., 3612 N. 16th SI. 

602-264-4438 
Ariz Tucson, Inland Elctrn Supply Co., Inc, Box 4010, 

715 E. Broadway 
Cal EI segundo, Liberty Elctrns., 124 Maryland St. 

213-322-8100 
Cal Mt. View, Abacus Elctrns. Co., Inc., 1065 Terra 

Bella Ave. 415-961-1500 
Cal Mt. View, Elmar Elctrn., 2288 Charleston Rd. 

415-961-3611 
Cal San Diego, Western RadiO, 1415 India SI. 

714-235-6571 
Colo Commerce City, Elmar Electronics Inc., 6777 E. 

50th Ave. 303-287-9611 
Conn Hamden, Connecticut Electro Sis., 1601 Dixwell 

Ave. 203-288-8266 
Ind Ft. Wayne, Ft. Wayne Elctrns. Supply, 3606 

Maumee Ave. 219-742-4346 
Md Baltimore, Radio Elec. Service Co., 1026 

Cromwell Bridge Rd. 301-823-0070 
Mass Cambridge, Wilshire Elctrns.lNew England, 205 

Alewife Brook Pkwy. 617-491-3300 
Mich Romulus, Pioneer/Michigan, 6337 N. Beverly 

Plaza 313-729-8500 
Neb Lincoln, Scott Elctrn Supply Corp., 4040 Adams 

St 403-434-8308 
Ohio Cleveland, Pioneer Standard Elctrns., Inc., 4800 

E. 131st SI. 216587-3600 
Ohio Dayton, Pioneer/Dayton, 1900 Troy SI. 

513-236-9900 
Ohio Solon, REPCO, 6835 Cochran Rd. 216-248-8900 
Pa Altoona, Allegheny Elctrns, Inc, 800 Chestnut Ave 
Pa Erie, Mace Elc!rn., 2631 W. 8th SI. 814-838-3544 
Pa Pittsburgh, Cameradio Co., 2801 Liberty Ave. 

412-391-7400 
Tex Houston, Harrison Equip. Co. Inc., 1616 

McGowen SI. 713-224-9131 
Wash Seattle, Liberty Elctrns., 5303 2nd Ave. S. 

206-763-8200 
PAN-L-FAST, 13161 .Shermlln Way, N. Hollywood, Cal., 

91605, Tal: 213-764-1143; Sis. Mgr: J. Eliot 

PANAMETRICS INC., 221 Cresent St., Waltham, Mass., 
02154, Tel: 617-899-2719 

PANI)UIT CORP., 17301 S. Ridgeland Ave., Tinley Pk., 
m., 60477, Tel: 312-532;1800; Sis: T. Witten 

Vol 3e1408,1409; Vol 4e571 * 
Local Sales Offices & Reps. 
Ala Montgomery, Holman-Lobsinger 205-264-8592 
Alas Anchorage, H.J. Lang & Assocs. 279-5741 
Ark Little Rock, Ransom Sis. Co. 501-225-7332 
Cal Anaheim, Panduit Corp. 714-772-1300 
Cal Los Altos, Ewing-Foley, Inc. 415-941-4525 
Colo Denver, Panduit Corp. 303-756-7747 
Conn Glastonbury, Barton-Caron Assocs. 203-633-9417 
Fla Winter Park, Floritronics 305-886-4818 
Ga Marietta, Panduit Corp. 404-971-5316 
Ind Ft. Wayne, Val-Skol 219-742-9122 
Ind Indpls, Val-Skol Sis. 317-926-5063 
Iowa Marion, Thomas & Modrcin 319-377-6261 
Kans Shawnee MiSsion, Thomas & Modrcin Assoc. 

913-432-2131 
Ky Jeffersontown, A.L. Pickens 502-267-8213 
La Metaire, Case Sis. Co. 504-835-7713 
Md Silver Spring, L.G. White & Co, 301-585-3141 
Mass Auburndale, Barton-Caron Assocs. 617-332-2021 
Mich Southfield, Panduit Corp. 313-354-1830 
Minn Mpls, Elec. Compo Sis. 612-933-2594 
Mo Hazelwood, Thomas & Modrcin 314·895-4700 
NJ Hackensack, Panduit Corp. 201-489-5335 
NY Buffalo, RW. Mitscher 716-633-7890 
NY Fayetteville, RW. Mitscher 315-637-9761 
NY Vestal, A.W. Mitscher . 607-798-0868 
NC Winston-Salem, L.G. White South!lrn, Inc. 

919-725-3612 
Ohio Cincinnati, Val-Skol 513-563-6790 
Ohio Cleveland Heights, Val-Skol SiS., Inc. 

216-462-2822 
Ohio Columbus, Val-Skol Sis. 614-291-4123 
Okla Okla. City, Pandu~ Corp. 405-848-6916 
Pa King of Prussia, WMe-Keystone 215-265-1817 
Pa Pittsburgh, M. Smith 412-276-6363 
Tenn Memphis, Ransom Sis. 901-332-0036 
Tex Dallas, Panduit Corp. 214-638-7280 
Tex Houston, Panduit Corp. 713-688-4566 
Wash Bellevue, Panduit Corp. 206-454-7267 
Wise Appleton, Harold Mercer Co. 414-739-6223 
Wise Brookfield, Harold Mercer Co. 414-786-6431 
For: Can., Markham, Onl., Panduit (Canada) Ltd. 

416-499-4077 

PANEL CONTROLS CORP., 1000 MI. Emott Ave., Detroit, 
Mich., 48207, Tel: 313-568-2400; Sis. Mgr: D. Miller 

local Sales Offices & Reps. 
Ariz Phoenix, Davis Pack. Supp. 602-942-5484 
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Cal Westminster, Contronic DeviCes 714-897-2266 
III Glenview, B. Castle 312-724-5939 
Mass Burlington, C9r\tact East 617-272-5051 
Mich Dearborn, F. B. Wright Co. 313-843-8250 
Minn Anoka, A & R Assocs. 613-421-0751 
Mo Maryland Heights, Allied Assocs. 314-291-1120 
NJ Mountain Lakes, Dearie & Farrell Co. 

201-334-4848 
NC Durham, R.H. Davis Co. 919-596-8472 
Ohio Dayton, Dynel Co. 513-434-8467 
Ore Portland, Commercial Prods. 503-233-8504 
Tenn Chattanooga, Jackson & Assocs. 615-267-4260 
Tex Dallas, W. Cannon 214-FL-7-2846 
Utah Salt Lake City, American Hand. & Pack. 

801-278-0532 
Wash Seattle, Commerci!ll Prods. 206-246-5330 

PANELGRAPHIC CORP., P.O. Box 254, Caldwell, N.J., 
07006, Tel: 201-227-1500, TWX: 710-734-4367; Sis. 
Mgr: E.C. Greason 

Local Sales Offices & Reps. 
Ala Huntsville, W.A. Brown Camps. 205-539-4411 
Ariz Tempe, G.R. McKnight Co. 602-949-0809 
Cal Canoga Park, M.J. Murphy 213-341-1472 
Cal Menlo Park, G.R. McKnight 41/j-325-2844 
Colo Denver, A.C. Bowen Co. 303-722-4641 
Conn North Haven, Kitchen & Kulchen 203-239-0212 
Fla Orlando, W.A. Brown Camps. 305-425-5505 
III Rolling Meadows, Sumer, Inc. 312-394-4900 
Mass Lexington, Kitchen & Kutchen 617-862-8230 
Minn Minneapo~s, Nortec Sis. 612-835-7414 
Mo Kansas City, Aulo, Gen. Elec. Sis. 816-333-8206 
NJ MI. Lakes, Compo for Electronics 201-334-2921 
NY Rochester, L. Hart 716-244-3253 
NC Winston Salem, W.A. Brown Compo 

919-725-~384 
Ohio Cleveland, Components Inc. 216-842-2737 
Pa Havertown, Snyder & Massey 215-789-2320 
Va Fairfax, Snyder & Massey 703-273-1413 
Wash Bellevue, Hickey Eng. Sales 206-454-0460 

PANELOC CORP., Front & Main Sts., Collinsville, Conn., 
06022, Tel: 203-693-8363; Sis. Mgr: G.M. Williams III 

PANTA-PAK PACKAGING DIV., Pantasote Co. of N.Y. Inc., 
26 Jefferson St., Passaic, N.J., 07055, Tel: 
201-777-8500, TWX: 710-989·7108; Mktg. Mgr: J.J. 
Hayman 

PAR-METAL PRODS. DIV., Eon Corp., 1260 Mantic Ave., 
Brooklyn, N.Y., 11216, Tel: 212-772-5800; Sales: W. 
Jones 

Local Sales Offices & Reps. 
NY New York, Miller Co. 212-263-4446 

PAR-METAL Local Distributors 
La Shreveport, Interstate Elec. Co., 1419 Culpepper, 

Box 1094 318-423-6131 
NY New York, Midway Ind'l. Else., 38 E. 29th St. 

212-889-0370 
PARABAM, INC., 3017 E. Las Hermanas St., Compton, 
. Cal., 90221, Tel: 213-537-1771; Sis. Mgr: J.N. Day, Jr. 
PARAGON ELEC. CO., SUb. AMF Inc., 1600 12th SI., Two 

Rivers, Wisc., 54241, Tel: 414-793-1161; V.P. Mktg: 
R.J. LanglOis 

PARAMETRICS, INC., 284 Racebrook Rd., Orange, Conn., 
06477, Tel: 203-799-2333; Sis. Mgr: D. Maass 

PARAMETRIC INDS., INC., 742 Main SI., Winchester, 
Mass., 01890, Tel: 617-729-7333 

PARAMOUNT INDS., INC., 1430 Progress Rd., Ft. Wayne, 
Ind., 46808, Tel: 219-484-4111; Sis. Mgt: A.R. Weimer 

PARAPLEGICS MFG., 304 N. York Rd., Bensenville, III., 
60106, Tel: 312-625-7740; Sis. Mgr: V. Cariceto 

PARKER SEAL CO., 10567 Jefferson Blvd., Culver City, 
Calif., 90230, Tel: 213-837-5101, TWX: 910-340-8764; 
V.P-Mktg: F.J. Opatrny 

PARKS LABORATORY HENRY FRANCIS, Box No. 15201, 
Seattle, Wash., 98115, Tel: 206-523-4832; Sis. Mgr: 
S.T. Parks 

PAUL, F.H. & STEIN BROS., 235 5th Ave., New York, N.Y., 
10016, Tel: 212-884-8370; SIs. Mgr: E. Stein 

PeA ELCTRNS., INC., 16799 Schoenborn St., Sepulveda, 
Calif., 91343, Tel: 213-892-0161, TWX: 910-496-1525; 
Pres: Weinberg; G. M: K.H. DendY; Chief Engr. 
Tratl$fOrrners: K.H. DendY 

local Sales Offices & Reps. 
Ariz Phoenix, Toward Engrg. Assocs., Inc. 

602-955-3193 
Conn North Haven, Forsberg Sis. 203-239-5111 
Fla Clearwater, WMM Assocs. 813-726-8871, 72 
'" Westchester, W. G. Brouillette & Assocs., Inc. 

312-345-8500 
Iowa Ml[lrion, Thomas & Modrcin Assocs., Inc. 

319-377-6261 
Kans Shawnee MiSSion, Thomas & Modrcin Assocs., 

Inc. 913-432-2131 
Md Baltimore, R. P. Luce & Co., Inc. 301-752-8200 
Mass Brockton, Forsberg Sis. 617-588-6110 
Mich Grand R~, R. P. Urban & Assocs. 

616-246-0511 
NJ Berkeley HeIghtS, R. P. Luce & Co., Inc. 

201-464-6400 

·Vol ..... 1973 

NY New Hyde Park, A. P. Luce & Co., Inc. 
516-437-4550 

NY ROChester, H. C. Johnson Agencies, Inc. 
716-482-3000 

Ohio Cleveland, Weschler Elec. Co. 216-251-4609 
Pa Philadelphia, R. P. Luce & Co., Inc. 215-884-8365 
Tex Dallas, Blackburn Assocs. 214-351-9992,93 
Exp: Glenshaw, Pa., H. C. Johnson Agencies 

412-961-04t4 
Exp: Hazelwood, Mo., Thomas & Modrcin Assocs., Inc. 

314-838-6446 
PCB PIEZOTRONICS, INC., 5800 Transit Rd., oepew, 

N.Y., 14043, Tel: 716-684-0001, TWX: 710-263-1371; 
Sis. Mgr: J.F. Lally A. Maines 

local Sales Offices & Reps. 
Cal Santa Clara, Richards Assocs. 408-246-5860 
Cal Torrance, Saber Entprs. 213-534-2876 
Conn Hamden, Northeast Engrg. 203-248-4481 
Fla Orlando, Physimetrics, Inc. 305-894-8081 
Ga Atlanta, Physlmetrics, Inc. 404-261-8720 
III Northfield, Torkelson Assocs., Inc. 312-446-9085 
Ind IndianapoliS, Torkelson Assocs., Inc. 

317-244-7867 
Md Ellicott City, Gans-Fryling, Inc. 301-837-6311 
Mass Danvers, Northeast Engrg. 617-774-3010 
Mich Farmington, Carter, McCormic & Peirce, Inc. 

313-477-7700 
Mlnn MinneapoliS, Torkelson Assocs., Inc. 

612-835-2414 
Mo SI. louis, Adelphi, Inc. 314-821-1232 
NM AI~uquerque, Rustco Entprs. 505-296-6474 
NY Liverpool, Rayelco Elctrns., Inc. 315-652-5272 
NY Manhassett, Northeast Engrg., Inc. 516-365-9633 
Ohio Cleveland, Carter, McCormic & Peirce, Inc, 

216-333-5650 
Ohio Columbus, Carter, McCormic & Peirce 

614-888-4466 
Ohio Dayton, Carter, McCormic & Peirce 

513-278-5873 
Ore Portland, Brett Assocs., Inc. 503-232-4184 
Pa Pittsburgh, Carter, McCormic & Peirce 

412-824-3760 
Pa Plymouth Meeting, Scientific Devices-Phila. Inc. 

216-825-9515 
Tex Dallas, Technical Prods., Inc. 214-357-9603 
Va Arlington, Gans-Fryling, Inc. 703-527-3262 
Wash Seattle, Brett Assocs. 206-935-8054 
For: Can., Toronto, Ontario, Electromechanicel Prod. 

416-282-3870 
PEARCE-SIMPSON, Div. Gladding Corp., Box 800, 

Biscayne Annex, Miami, Fla., 33152, Tel: 
305-888-1551; Dir. Mktg: M.F. Parrish 

PEARCE-SlMPSON local Distributors 
Ky Louisville, Burks, P.I., 842 S. 7th 502-589-3960 
Va Norfolk, Priest Etctrn., 6431 Tidewater Dr. 

703-855-2021 
PEARSON ELCTRNS., INC., 4007 Transport St., Palo Alto, 

Calif., 94303, Tel: 415-326-7285; Sis. Man: D.O. 
Meacham 

PECO CORP., 450-9 Landress Ave., Milpitas, Cal., 95035, 
Tel: 408-262-4050; Sis. Mgr: R.J. McGeever 

PEERLESS INDUSTRIES INC., 4200 W. Chicago Ave., 
Chicago, III., 60651, Tel: 312-772-1900; Pres: W. 
Griffing; Sis. Mgr: H. Stevens 

PEERLESS RADIO CORP., 19 Wilbur St., Lynbrook. N.Y., 
11563, Tel: 516-593-2121, TWX: 510-225-8422; Natl. Sta, 
Mgr: T. Griffin: Pres: A. Shankman _ ............ Vol3el089 
PENN AIRBORNE PRODS., Industrial Hwy., Southampton, 

Pa., 18966, Tel: 215-355-3400; Sis. Mgr: W. Williams 
Local Sales Offices & Reps. 
Cal Los Angeles, IFM Inc. . 213-469-5641 
Cal Palo Alto, Mauldin Co. 415-326-5291 
Haw Honolulu, Atecs Corp. 808-841-6694 
Iowa Des Moines, H.E. Ferris 515-255-1757 
Mich Royal Oak, Stillings InSlr. Sys. 313-549-6030 
Minn Mpls, Pilot Industrial Controls 612-546-4328 
NJ MontClair, E. Smith & Assocs. 201-783-8668 
NY NY, E. Smith & Assocs. 212-882-8890 
NY. Rochestar, E. Smith & Assocs. 716-546-5090 
Ohio Dublin, Analytco 614-889-1224 
Ohio W. Carrollton, Analytco 513-434-8940 
Pa Downingtown, Reinbrecht 215-265-8180 
Pa Pittsburgh, W. Wells 412-833-1632 
Tex Houston, Wilson-Mohr Inc. 713-781-2768 
Va Richmond, Instrument Technical Representatives 

703-288-7198 
PENN ENGRG. & MFG. CORP., Doylestown, Pa., t8901, 

Tel: 215-766-8853, TWX: 510-665-9338; Adv. Mgr: 
J.W. Segraves 

PENN FIBRE & SPECIALTY, 2020 E. Westmoreland St., 
PhIIa., Pa, 19134, Tel: 215-RE-9-4882; Pres: W.K. 
Davis 

Local Sales OffICeS & Reps. 
III Chicago, B. Finder & Assocs. Inc. 312-262-2020 

PENN KEYSTONE CORP., Division St., Ansonia, Conn., 
06401, Tel: 203-734-3301; V.P. Sis: E.M. Parker 
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Local Sales Offices & Reps. 
Ariz Phoenix, J.1. Robertson 602-254-3252 
Cal Huntington Beach, ASC Sis. Co. 714-847-7515 
Ind Fort Wayne, Ryan Sis. Co., Inc. 219;483-9567 
NJ Pitman, Colrud Co. 609-589-5866 
NY Rochester, L. Hart Assoc., Inc. 716-244-3253 
Ohio Cincinnati, Tri-State Mktg., Inc. 513-761-7993 

PENNSYLVANIA IND'L. CHEM. CORP., 120 State St., 
Clairton, Pa., 15025, Tel: 412-233-8600, TWX: 
412-233-3051; Sis. Mgr: L.J. Wolfe 

PENTRONIX, DIV., Wolverine Pentronix, 1737 Cicotte St., 
Lincoln Pk., Mich., 48146, Tel: 313-388-3100; Sis. Mgr: 
F.J. Lohan 

PERFECT GEAR & INSTR. CORP., 18141 Napa, 
Northridge, Calif" 91324, Tel: 213-885-1781, TWX: 
910-493-1241; Sis. Mgr: A. Cazier 

PERFECTION MICA CO., Magnetic Shield Dlv., 740 
Thomas Dr., Bensenville, III., 60106, Tel: 312-766-7800, 
TWX: 910-256-4815; Sis. Mgr: R.F. Gans 

Vol :ze1188,1189; Vol3el037 
Local Sales Offices & Reps. 
Ala Huntsville, Murphy & Cota 205-539-8476 
Cal Burlingame, J Logan & Assoc. 415-697-6100 
Cal Chatsworth, Cal-Ward Sis. Co. 213-885-1771 
Colo Denver, E. Johnson 303-985-4810 
Conn Wethersfield, COMIPAK 203-563-4784 
1'la St. Petersburg, Lynch Gentry Assoc. 

813-347-5131 
111 Hinsdale, Momak Sis. 312-654-4524 
Mel Bethesda, Mount & Co. 301-652-5612 
Mass Needham Heights, COM/PAK 617-444-1259 
Minn Minneapolis, E. Melius 612-854-4270 
NJ Moorestown, Elec. Comps. 609-235-3012 
NJ Mountain Lakes, Comps. for Elctrns. 

NM 

NY 
NY 
NY 
NC 
Ohio 
Tex 
Tex 
Utah 

201-334-2921 
Albuquerque, Intermountain Eng. Co. 

505-344-2212 
Buffalo, Telesco Assoc. 716-834-1026 
Canandaigua, Telesco Assoc. 716-872-6417 
Vestal, Telesco Assoc. 607-729-6339 
Winston Salem, Murphy & Cota 919-723-1001 
Dayton, F. Ohmer 513-434-1454 
Addison, Parvin Sis. Co. 214-239-9148 
Houston, Parvin Sales Co. 713-721-1054 
Salt Lake Cy., P. Bowthorpe Agency 

801-328-8173 
Wash Seattle, Jon B. Jolly 206-938-4166 
For: Can., Westmount, Que., R. Griffith 

For Local Source Data Call TolI-Frf:e 800-645-9200 
(In N.Y. State Call 516-294-0990 Collect) 

PERKIN-ELMER CORP., Electronic Prods. Dept., Main 
Ave., Norwalk, Conn., 06856, Tf:I: 203-762-4786, TWX: 
710-479-3213; Sis. Mgr: L Kovarovlc .......... VoI3.1270 
Local Sales Offices & Reps. 
Ariz Scottsdale, Mercury Engrg. 602-945-1927 
Cal Palo Alto, O'Donnell Assocs. 415-327-9260 
Cal Torrance, O'Donnell Assocs. 213-323-9243 
Colo Denver, Electrodyne 303-757-7679 
Fla Ft. Lauderdale, Snow Co. 305-563-2448 
Ind Indianapolis, Vallentine-Schillinger 317-888-2260 
Md Temple Hills, Wyncote Instrumentation 

301-423-8523 
Mich Grand Rapids, Theis & Assocs. 
NJ South Amboy, Addem-2 516-567-5900 
NM Phoenix, Mercury Engrg. 602-945-1927 
NY Bronx, Addem-3 516-567-5900 
NY Huntington Sta., Addem-l 516-567-5900 
NY St. James, Addem-4 516-567-5900 
NY Syracuse, C. W. Floring & Assocs. 315-478-2149 
Pa Ambler, Wyncote Instrumentation Co. 

215-643-2440 
Tex Dallas, Southern Engrg. 214-357-Q669 
Va Alexandria, Wyncote Instrumentation 

703-532-3364 
Wash Bellevue, Conrard Engrg. 206-455-1336 

PERKIN-ELMER CORP., Instr. Div., Main Ave., Norwalk, 
Conn., 06852, Tel: 203-762-1000, TWX: 710-468-3213 

PERKIN-ELMER ULTEK INC., Box 10920, Palo Alto, Calif., 
94303, Tel: 415-321-4117, TWX: 910-379-6442; Sis. 
Mgr: R.H. Yarbrough 

PERMACOR. A Div. of Radio Cores, Inc., 9540 S. Tulley 
Ave., Oak Lawn, 111., 60454, Tel: 312-422-3353; Sis. 
Mgr: J,W. Loughlin 

PERMALUSTER, INC., 1844 N. Keystone St., Burbank, 
Calif., 91504, Tel: 213-849-4543; Sis. Mgr: H. Walker 

PERRY AMPLIFIER, 138 Fuller St., Brookline, Mass., 
02146, Tel: 617-734-0844; Sis: N. Luby; Sis. Mgr: H. 
Rodman 

PERRY AMPLIFIER cont'd 
--- Advertisement 

Ultra low noise (IDB typical) transis
tor amplifiers for use with infrared de
tectors and electrical transducers; 
voltage mode, current mode and auto
matic bias control. Standard models 
are available to match all infrared de
tectors and transducers produced in 
the U.S. and Europe. Multi-Element 
amplifier arrays are available in all op
erating modes with hybrid modules 
containing up to 100 signal channels. 
Standard secondary function amplifi
ers such as; logarythmic, AGC, video, 
RF, etc., are also available from stock. 

PESCHELINSTRS., 1412 Viscaya Pkwy., Cape Coral, Fla., 
33904, Tel: 813-542-3164; V.P: W.G. Warren 

P.E.T., INC., 1397 Frey Rd" Pittsburgh, Pa., 15235, Tel: 
412·243-3816; Sis. Mgr: F.K. Ross 

--- Advertisement ---

Manufacturer of POSITEMP POSI
TIVE TEMPERATURE COEFFI
CIENT THERMISTORS for use in: 
Current Limiting Devices. Electronic 
Thermometers. Temperature Sensing 
• Self-Regulating Solid State Heaters 
• Temperature Control Elements • 
Recoverable Fuses • Temperature 
Compensation • Liquid level Control 
• Overtemperature Protection for Mo
tors, Transformers, Rectifiers, Alter
nators. Timing Circuits. Liquid/Gas 
Flow Detectors. 

PETERSEN RADIO, 2800 W. Broadway, Council Bluffs, 
Iowa, 51501, Tel: 712-323-7539; Sis. Mgr: J. Kern 

Local Sales Offices & Reps. 
Alas Anchorage, H. Lang & Assoc. 907-279-5741 
Cal So. San FranciSCO, Hartnett Mktg. 415-589-8732 
Fla Winter Park, Engstrom, Inc. 305-671-8944 
Ga Savannah, Len Sherman Assoc. 912-925-3660 
111 Chicago, CEMS, Inc. 312-685-9500 
Ind La Fontaine, Kirsch Sis. Co. 317-981-2801 
Mass Wellesley, Johnson Assocs. 617-235-3977 
Mich Livonia, F. Peters & Assocs. 313-425-0086 
Minn Minneapolis, H. M. R., Inc. 612-920-8200 
Mo Grandview, Moeller, Pickett & Assoc. 

NJ Rutherford, T. Lydon 
Ohio Cleveland, J. O. Olsen Co. 
Tex Houston, Spivey - Le Boeuff 

PETERSEN Local Distributors 

816-765-1224 
201-939-6290 
216-752-5444 
713-649-1221 

Minn Duluth, Northwest Radio, 123 E. First st. 
218-727-1565 

PETTY GEOPHYSICAL ENGRG., 700 Tower Life Bldg., 
San Antonio, Tex., 78297, Tel: 512-226-5131; VP Mktg: 
H. J. Jones 

PHELPS DODGE COMM., No. Haven Div., 60 Dodge Ave., 
North Haven, Conn., 06473, Tel: 203-239-3311, TWX: 
710-465-0244; Sis. Mgr: D. McGalliard 

PHELPS Local Distributors 
Conn Fairfield, Utronic Inc., 273 Linwood Ave. 

203-255-4521 
PHELPS DODGE MAGNET WIRE CO., 1302 E. Creighton 

Ave., Ft. Wayne, Ind., 46803, Tel: 219-743-0511, TWX: 
810-332-1501 

PHILADELPHIA QUARTZ CO., 1146 Pub. Ledger Bldg., 
Phila., Pa., 19106, Tel: 215-627-7200; Sis. Mgr: RA 
Katherine; Mktg. Mgr: J. Mclaughlin 

PHILAMON,INC., 90 Hopper St., Westbury, N.Y., 11590, 
Tel: 516-333-1700, TWX: 510-222-4749; Sis. Mgr: 

Vol :ze441 
Local Sales Offices & Reps. 
Exp: N.Y., New York, B. Freudenberg 212-757-9130 

PHILIPS ELMET CORP., 1560 Lisbon Rd., Lewiston, Me., 
04240, Tel: 207-784-5478; Sis. Mgr: B. Corkum 

PHILLIPS MFG. CO., 7334 N. Clark St., Chicago, 111., 
60626, Tel: 312-338-6200; Sis. Mgr: G.W. Vines 

PHILLIPS PROCESS CO., INC., t92 Mill St., Rochester, 
N.Y., 14614, Tel: 716-232-1825; Sis. Mgr: W.O. Geib 

PHOENIX DATA INC., 3384 W. Osborn Rd., Phoenix, Ariz., 
85017, Tel: 602-278-8528, TWX: 910-951-1364; V.P. 
Mkg: B. Nelson; Pres: B. Hopper 

Local Sales Offices & Reps. 
Cal Granada Hills, Phoenix Data, Inc. 213-363-8131 
Cal Pasadena, AF Sis. Engrg. Inc. 213-681-5631 
Cal Sunnyvale, RDP Instrs. 408-735-9040 
Conn Hartford, Victor Assocs. 203-246-5643 
Fla Clearwater, Brennan Assocs. 813-446-5006 
Haw Honolulu, G. Piety Factors, Inc. 808-841-0185 
111 Schaumburg, Electronic Instr. Assoc. 

312-882-7140 
Ind Indianapolis, Electronic Instr. Assoc. 

317-257-7231 

·Vol. 4-1973 

PHOTOM 

Md Ellicott City, Whitco 301-937-1122 
617-879-5710 
513-298-8638 
612-941-5400 
201-461-8686 

Mass Framingham, Victor Assocs. 
Mich DetrOit, Hocker Assocs. 
Minn Hopkins, F. Peterson Co. 
NJ Fort Lee, Tecnimat 
NJ Pennsauken, Megargel/Himmelstein 

215-629-1072 
Ohio Cleveland, Hocker Assocs. 216-734-4433 
Ohio Dayton, Hocker Assocs. 513-298-8638 
Tex Dallas, Data Mktg. Assoc. 214-358-4643 
Tex Houston, Data Mktg. Assoc. 713-686-9627 
Tex San AntoniO, Data Mktg. Assoc. 512-828-0937 

PHOENIX TRANSFORMER CO., 1818 E. Madison, 
Phoenix, Ariz., 85034, Tel: 602-254-9747, TWX: 
910-951-0631; Sis. Mgr: L. Middleton 

PHOENIX WIRE, INC., 100 Teflon Ave., S. Hero, Vt., 05486, 
Tel: 802-372-4561; Sis. Mgr: WA Legge 

--- Advertisement ---

Micro-Miniature High-Reliability 
Wires. Phoenix Wire specializes in the 
custom application of Teflon to fine 
wires. Gauges 20 to 60 of any compo
sition can be insulated with less than 
.000025 to over .006 inches of Teflon. 
Custom cut & strip service for all types 
of insulated wires also available. Call 
us for all types of Teflon Hook-up 
Wires-Teflon Tubing, and Teflon 
Magnet Wire. 

PHOTO CHEMICAL PRODS. CAL" 1715 Berkeley. Santa 
Monica, Cal., 90404, Tel: 213-828-9561; Sis. Mgr: J.S. 
Clavell 

PHOTO RESCH. CORP., Div. Kollmorgen, 3000 N. 
Hollywood Way, Burbank, Calif., 91505, Tel: 
213-849-6017; Prd. Mgr: N. Bensossen; E1ec. Eng: B. 
Malloy; Dir.-Eng: D. Walker 

PHOTOBELL CO., INC., 12M East 22nd St., New York, 
N.Y., 10010, Tel: 212-674-2121; Pres: A. Edelman 

--- Advertisement ---

Photoelectric and capacitive Proxi
Switch, devices, methods, ideas for 
machines, instruments, production 
lines; to trigger, control, sort, alarm, 
count, inspect, reject, measure, sense. 
Low quantity prices, custom designs 
for infrared and visible light projec
tors, receivers, reflex photoheaCls, sol
id-state logic circuits to fit need. 
Intrusion alarms, smoke sensors, 
safety guards. 

PHOTOCIRCUITS DIV., KOLLMORGEN CORP., 31 Sea 
Cliff Ave., Glen Cove, N.Y., 11542, Tel: 
SI6-0R-6-8000, TWX: 516-671-3155; Cir<:uits, Sis. 
Mgr: M. Pember; Motors, Sis. Mgr: S. Miller; Adv. Mgr: 
J. Tabak 

PHOTOMATION, INC., 280 Polaris Ave., Mountain View, 
Calif., 94040, Tel: 415-967-8992; Pres: R,W. Heimsoth 

Local Sales Offices & Reps. 
Cal Fullerton, Western Automation/Power Sys. 

714-879-0440 
Cal San Francisco, Sara Scientific Sales Co. 

Colo Denver, T essco 
DC Washington, Meleney Engrg. Co. 
Fla Orlando, Burt Woodruff, Inc. 
Haw Honolulu, Amfac Distribution Co. 

415-421-3172 
303-744-1119 
202-965-3360 
305-424-2771 

111 Chicago, Meters & Controls, Inc. 312-527-1700 
111 Glen Ellyn, Control Dynamics 312-858-5752 
Ind Indianapolis, Sukup & Cox. Inc. 
Kans Kansas City, Process Service & Equip. Co. 

913-371-5188 
Mass Needham, DeBourke Co. 617-444-0600 
Mass Woburn, Power Equip. SiS., Inc. 617-935-7630 
Mich DetrOit, A. D. Ernest Assoc. 313-861-7311 
Minn Minneapolis, Pilot Ind'l. Controls, Inc. 

612-546-4328 
Mo SI. Louis, Schwaig Engrg. & Equip: 314-351-5252 
NJ Moorestown, Miller & Dietz Co. 609-234-1050 
NJ Rockaway, Eastern Elctrn. Sis. 201-625-2233 
NY Brooklyn, Eastern Elctrn. Sis. 212-763-5180 
NY Mamaroneck, Neville & Vespo, Inc. 212-539-1515 
NY Syracuse, T. J. McGough 315-488-6084 
Ohio Aurora, Automation Component Sis. 

Ohio Cincinnati, Jeffrey Equip. Co. 
Ore Portland, Dynatech Inc. 
Pa Champion, R. J. Cellich 
Tenn Chatanooga, C. H. Cloer & Assoc. 

216-481-7300 
513-729-1377 
503-256-1455 

Tex Dallas, Stout-Schmidt Co. 214-241-4485 
Va Richmond, H. J. Baer Co. 703-358-0679 
Va Richmond, Martin's Control & Equip. Co. 
Wash Seattle, C. Stebbins Co. 206-246-1170 
Wash Spokane, Calvert Controls Inc. 509-328-2197 
WVa Charleston, Engrg. Prods. Co. 304-343-9411 
Wisc Milwaukee, G. H. Fredericks & Co. 414-871-4970 
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PHOTRON INSTR. CO., 6516 Detroit Ave., Cleveland, 
Ohio, 44102, Tel: 216-281-7020; Sis. Mgr: N.H. 
fayerweather 

PH0TRONIC LABS., Commerce Park, Danbury, Conn., 
06810, Tel: 203-744-6800; Mktg. Mgr: H. Geiling; Pres: 
A. Rebeiro; Treas: G. Keehan 

PHYSIC~L ELCTRN. LABS., 1185 O'Brien Dr., Menlo 
Park, Calif., 94025, Tel: 415-323-9092; Mkt. Mgr: D. 
Caswell 

PIC DESIGN DIVISION. Benrus Corp., Box 335, Benrus 
Ctr., Ridgefield .. Conn .• 06817, Tel: 203-438-0345. 
TWX: 710-467-0666 

Local Sales Offices & Reps. 
III Chicago, F. Tye Sis. Co. 312-283-1227 
Ind Fort Wayne, H09mig Sis. Co. 219-483-6913 
Ohio Clevetand, J. O. Olsen Co. 216-752-5444 
Okla Tulsa, Components Inc. 918-583-9149 
Pa Philadelphia, K. B. Erdman Co. 215-224-1833 
Tex Dallas, Robco Inc. 214-831-7191 

PICKERING & CO., Meas. & Controls Dlv., 101 Sunnyside 
Blvd., Plainview, N.Y., 11803, Tel: 516-681-0200; Dlv. 
Mgr: R.P. Zupa 

PICO CRIMPING TOOLS CO., 9832 Jersey Ave., Santa Fe 
Springs, Calif., 90670. Tel: 213·723-2150; Pres: D.E. 
Smiley 

PICO ELCTRNS INC., 316 W. First St., Mount Vernon, 
N.V., 10550, Tel: 914-699-5514; SIs. Mgr. J. Sweeney 

Vol se1271 
Local Sales Offices & Reps. 
Ariz Scottsdale, Piper SIs. Co. 602-946-4437 
Mass Orchard Millis, Selmark Associates Inc. 

617-376-2914 
Minn Minneapolis, F. B. Hill & Co. 612-941-5270 
NH Plaistow, Selmark Associates Inc. 603-382-4796 
Ohio Dayton, BEK Associates Inc. 513-278-1343 
Tex Richardson, Vista Engrg. 214-235-4547 
Wash Seattle, W. Spaulding Co. 206-282-9173 

PICONICS INC., Cummings Rd., Tyngsboro, Mass., 01879, 
Tel: 617.649-7501; Pres: S. Slenker; Mgr: M. Pierce 

PIElO CRYSTAL CO., l00."K" S\., Carlisle, Pa .. 17013. 
Tel: 717-249-2151; SM: C.M. Aahn; Sis. Engr: R.L. 
BurkhOlder; Sis. Coordinator: S.J. Stone 

PIElO TECHNOLOGY INC., BOll 7817. 2400 Diversified 
Way, OrlandO, Ra., 32804, Tel: 305-425-1574, TWX: 
810-850-4136; SIs. Mgr: H. Schlnaman; SIs. Ant L.J. 
Robb ...................................................... _ ............. Vol :za442 
Local Sales Offices & Reps. 
Ariz Scottsdale, Erskine Assocs. 602-946-7595 
Cal San Mateo, Melvin Sis. 415-349-7445 
Cal Van Nuys, R.L Assocs. 213-780-1666 
Colo Denver, Walter Engrg. Assoc, 303-717-5585 
Fla Maitland, Ellis & Assocs. 305-645-1101 
III Chicago, T.B. Hunter Assoc. 312-777-2500 
Ind Indianapolis, Scott Elctrns. 317-635-8951 
Kans Mission, Midland Engrg. Sis. Assoc. 

913-262-6565 
Ky Louisville, Scott ElCtms. 502-583-3220 
Md Baltimore, C.O. Emrich 301-747-8348 
Mass Randolph, TX Sales 617-986-6080 
Minn SI. Paul, R. G. Ragon, Inc. 612-488-0201 
NJ Haddonfield, Mesa Tech, Assoc. 809-429-9531 
NY Buffalo, Quality Comps. 716-839-2044 
NY Smithtown, TX Sales 516-979-8750 
NC Greensboro, L & 0, Inc. 919-292-3201 
Ohio Cleveland, Scott Elctms. 216-291-2600 
Ohio Dayton, Scott Elctrn., Inc. 513-223-2852 
T ex Dallas, Stevens Sis. 214-350-2476 
Wash Seattle, F.H. Haight Co. 206-322-1818 
Exp: Hauppauge, Jaco Internal'l Corp. 516-273-5500 
For:, Can .• Dorval, Quebec, Vitel Elctms. 336-5028 

PIHER INT'L. CORP., 1239 Rand Rd., Des Plaines, III., 
60016, Tel: 312-297-1560; Sis. Mgr: M.I. Price; Order 
Processing Mgr: Virginia Stoltz 

PtHER Local Distributors 
Ariz Phoenix, Moltronics. Inc., 2746 W. Palm LA. 

602-272·7951 
Cal MI. View. Powell Elctrns/Calilomia, Box 997, 411 

Fairchild Dr. 415-964-0820 
Cal San Diego, Moltronlcs, Inc., 7969 Engineer Rd. 

714-278-5020 
Cal Santa Clara, Moltronics, Inc., 337 Mathews SI. 

408-244-7800 
Cal South Gate, Moltronics, Inc., 5610 E. Imperial 

Hwy. 213-773-6521 
PlNLITES, 1275 Bloomfield Ave., Fairlield, N.J., 07006, Tel: 

201-575-8820, TWX: 711l-734-4348; Mktg. Mgr: D. 
Ravine; Cust. Svc. Mgr: M.A. Richards ' 

PIONEER ELEC. & RESCH. CORP. 743 Circle Ave .• 
Forest Park, III., 60130, Tel: 312-771-8242; Sis. Mgr: 
J.W. Bullock 

PlONEERIINSTRUMENTATION, 4800 E. 131st St., 
Cleveland, Ohio, 44105, Tel: 2111-587-3600, TWX: 
810-422-2211; Gen. Mgr: H.H. Kramer; Sls/Mktg: J.R. 
Bush ...... _ .. _ ........ _ ....... _ ..... _ ....................... Vol la494 
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Local Sales Offices & Reps. 
Cal Los Altos, Held & Mallard, Inc. 415-941-6041 
Cal North HOllywood, Pi Instruments 213-983-0151 
Colo Denver, A-G Electronics, Inc. 303-722-5814 
Fla Ughthouse Point, Saber AsSOCS .• Inc. 

305-943-3076 
Fla Longwood. Saber Assocs., Inc. 305-241-3359 
III Palatine, Bu-Nell Engrg. Co. 312-358-2300 
Kans Wichka,D & 0 Engrg. Co. 316-264-7358 
Mlch Romulus, Pioneer/Michigan 313-729-8500 
Mlnn Minneapolis, Waytek. Inc. 612-925-4242 
NJ Pkman, W. Reeves Assocs .• Inc. 609-589-1514 
NM Albuquerque, Electronic Entprs. 505-256-3561 
NM Las Cruces, Electronic Entprs. 505-523-0126 
NY Mamaroneck, Cane Tech. Sis .. Inc. 914-698-4411 
Ohio Cleveland, Pioneer/Instrumentation 21'6-587-3600 
Ohio Dayton, Pioneer/Dayton 513-236-9900 
Pa Media, W. Reeves Assocs., Inc. 215-566-6709 
rex Dallas, Gipe Assocs. 214-241-8271 
Wash Seattle. Eicher-Richards Co. 206-523-7888 

PIONEER MAGNETICS, 1745 Berkeley SI., Santa Monica, 
Cal., 90404, Tel: 213-829-3305, TWX: 911l-343-6249; 
Adm. Mgr: A. Hagiwara; Natl. Sis. Mgr: R. Beyer 

--- Advertisement ----

High efficiency "Brownout Proor' 
Multiple Output Computer Power 
Supplies with automatic UPS battery 
backup option. Standard logic power 
channels SV@ 30A to SV @ 200A 
available, • Disc & Drum Memory 
Clock Writers. Magnetic Media Disc 
Certifiers. Precision Voltage to Fre
quency & Frequency to Voltage Con
verters • Current Sensors • Thermal 
Wire Strippers 

PITTMAN CORP., Sellersville.. P •• , 18960, Tel: 
215-251-5117, TWX: 510-681-5086; V.P: C.A. Pittman III 

Vol PSS9 
Local Sales Offices & Reps. 
Ariz Scottsdale, Williarns-Assocs. 602-947-4297 
Cal Los Angeles, Halbar Assocs. 213-387-8283 
Cal San Mateo, Halbar Assocs.415-349-4 700 
Colo' Denver, Williams-Assoes. 303-388-4391 
Fla Ft. Lauderdale, Tropi-Tec Co. 305-523-4988 
III Chicago, K-W Assocs. 312-792-2618 
Mass Salem, Forbes Engrg. 617-744-1693 
Mich Birmingham, J.C. Hofstetter Co. 313-642-0590 
Mo S1. Louis, Gordon Fixman Engrg. 314-725-5219 
NJ Summit, R.A. Potter Assocs. 201-277-0220 
NM Albuquerque, Wililams·Assocs. 505-255-1638 
NY Buffalo, Application Specialists 716-834-3377 
NY East Syracuse, Application Specialists 

315-437-2813 
NY Rochester, Application Specialists 716-586-6226 
Ohio Dayton, J.C. Hofstetter Co. 513-298-0662 
Ohio Medina. J.C. Hofstetter Co. 216-241-4880 
Ore Portland, Donal Co. 503-246-3131 
Pa Pittsburgh, J.C. Hofstetter Co. 41.2-561-5454 
Tex Dallas, Blair Engrg. Sis. Co, 214-352-8411 
Tex Houston, Blair Engrg. Sis, Co. 713-112·0611 

PLANET INSTR., 14814 S. Broadway, Gardena, Cal., 
90248, Tel: 213-321-6190, 323-9850, TWX: 
910-346-6310; Mktg. Mgr: J. Rusler; Sis: K. Cox; Sis: M. 
Lamlle 

Local Sales Offices & Reps. 
Ariz Scottsdale, Mercury Eng. 602-945-1927 
Colo Littleton, Barron Farquhar 303-795-1973 
III MI. Prospecl, Magnuson 312-956-0700 
Ind FI. Wayne, McDOnald Sis. Co. 219-745-9214 
Mass Bedford, F.R. Lesser 617-275-7558 
Minn SI. Paul, Magnuson Assocs. 612-227·8495 
Mo SI. LOUiS, Repeo 314-343-9313 
NJ Summit, R. Potter 201-211,0220 
NY Hyde Park, R.P. Kenneqy Co. 914-229-2269 
NY N.Y., Haber-Ramp 212-799-4040 
NY N.Y., Metro N.Y .. Corp. 212-682-5844 
NY Rochester. R. Kennedy 716-271-6322 
Tex Houston, P.J. Scanlon Co. 713-466-6897 
Tex Richardson, P. Scanlon 214-231-4661 
Wash Bellevue. Conrard 206-455-1336 
Exp: N.Y., N.Y., Technitron 212-758-2790 
For: Can., Weston, Ont.. C. Pipe 416-249-1766 

PLASTIC CAPACITORS, INC., 2620 N. Clyboum Ave., 
Chicago, III., 60614, Tel: 312-348-3735; Order Dept. 
Supervisor: B. Hain; Chief Engr: R. Langstaff 

Local Sates Offices & Reps. 
Ala Huntsvme. B.J.R. 
Cal Los Angeles, f.E. Strassner Co. 
Cal Redwood City. Logan Sis. Co. 
Conn East Haven, Eagle Assoes .• Inc. 
Fla North Miami, L. Haas Co .• Inc. 
lI! Chicago, Carlson EtcIrn. Sis. 
Ind FI. Wayne, W.W. Bieberich, Inc. 
Mel Baltimore, Component SiS., Inc. 
Mass Needham, Eagle Assocs .• Inc. 
Mp SI. Louis, Carlson Elclrn. Sis. 
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205-881-3589 
213-666:,51, 
415-369-6728 
203-235-9036 
305-949-9143 
312·174-4812 
219-432·2537 
301-484-3647 
817-444-3446 
314-991-0262 

NJ Springfield, F.F. Sylvester Assoes. 201-376-3324 
NY BaldwinSVille, Ellis Scovel 315-652-9798 
NY Rushville, Ellis Scovel 315-584-6522 
NCRaleigh, Component Sis., Inc. 919-876-5550 
Ohio Cleveland, Electro-Com 216-886-2404 
Ohio Dayton, Electro-Com 513-273-3993 
Pa Philadelphia, Eastem ComponenlS 215-927-6262 
Tex Dsllas. Packard Assocs. 214-357-5713 
Wisc Milwaukee, Carlson EICtm. Sis. 414-476-2790 
Exp: New YOrk City, N.Y., B. Freudenberg, Inc. 

212-757-9130 
PLASTIGLIDE MFG. CORP., 1757 Stantord SI.. Santa 

Monica, Cal., 90404, Tel: 213-829-2681; Sis. Mgr: S. 
Powell 

PLESSEY CERAMIC DlV., Plessey N.J. Inc., 8th & Harrison 
Sts., Frenchtown, N.J .• 08825, Tel: 201-996-2121, 
TWX: 510-235-3399; Gen. Mgr: J.D. FrederickS 

PLESSEV ELECTRo-PRODUCTS, 3860 Centlnela Ave., 
Los Angeles, CaL, 9006$, Tel: 213-390-3585, TWX: 
911l-343-6483; Dir. Sis: M. Mintz ...................... Vol 2't36O 
PLESSEY ENVIROMENTAL SYS., 3939 Ruffin Rd., San 

Diego. Cal., 92112, Tel: 714-278.6500; Mktg. Mgr: E.K. 
Dean 

PLESSEY SeMICONDUCTORS, 170 Flnn Ct., 
Farmingdale, N.V~ 11735, Tet. 516-694-7317; Mktg. Mgr: 
B.R. Erde ...................................................... Vol PSOO-804 

Local Sales Offices & Reps. 
Cal Santa Ana, Plessey Memories 714-540-9945 
Fla SI. Petersburg. Kirkwood Assocs. 813-894-8240 
III Chicago, LGS Assocs. 312-622-8183 
Tex Dallas, Thorson Co. 214-233-5744 
Tex Houston, Thorson Co. 713-771-3504 

For Local Source Data Call Toll-Free 800-845-9200 
(In N.V. State CaU 516-294-0990 Collect) 
PLYMOUTH RUBBER CO., INC., Canton, Mass., 02021, 

Tel: 617-820-0220, TWX: 617-828-4546; Mgr: N.J. 
Lenihan 

PLYMOUTH Local Distributors 
Tex Houston, Geophysical Supply Co .. Box 52230 

713-224-0621 
PMC DESIGNING, See Proto Matic Co. 
PODGOR, JOSEPH CO., 7895 Browning Rd., 

Pennsauken, N.J., 08109. Tel: 609-NO-3-7878; Sis. 
Mgr: FC. Kline; Pres: J.E. Podgor 

SELF-ORGANIZING SYS., See Cosar Corp. 
POLARAD ELCTAN. INSTRS., 5 Delaware Dr., Lake 

Success, N.Y., 11040, Tel: 516-328-1100, TWX: 
511l-223-0414; V.P. Mktg: E. Feldman; Cusl. Svc: A. 
Hartig 

Local Sales Offices & Reps. 
Ala Huntsville. J. Highsmith 205-881-3294 
Alas Anchorage. Arva, Inc. 907-272-5231 
Ariz Scottsdale, Inter-Mountain Engrg. Co. 

Cal 
Cal 

Cupertino, T. Snitzer 
Del Mar, T. Snitzer 

602-947-7379 
408-257-8333 
714·454-2191 

Cal Los Angeles, T. Snitzer 213-836-6170 
Colo Littleton, Intermountain Engrg. Co. 303-794-9111 
DC Wash., Eastern Instr. 202-333-8880 
Fla Orlando, J. Highsmith 305-293-5202 
III Chicago, L. Greim 312-286-6624 
Ind Indpls., L. Green 317-253-2087 
Kans Prairie Vlg., Engrg. Svcs. 913-649-4000 
Md Lanham, Brimberg Assocs., Inc. 3'01·552-2200 
Mass Needham, Addelco Corp. 617-444-4754 
Mich Detroit, H. Teplitz 313-537-9058 
Minn Mpls .• L. F. Green 612-781-1611 
Mo SI. Louis, Engrg. Sves. 314-726-2233 
NM Albuquerque, Inter-Mountain Engrg. Co. 

505-344-2212 
NY Great Neck, Meas. Tech. 516-482-3500 
NY Uverpool, R&D Assocs. 315-622-2350 
Ohio Cleveland, H. Teplitz 216-371-2044 
Ohio Dayton, H. Teplitz Co. 513-277-6531 
Okla Tulsa, Data Applications·Corp. 918-622-3753 
Pa Phila., East Instrumentation Phila. Inc. 

Tex Houston, Data Applications 
Tex Richardson, Data Applications 
T ex' San AntoniO, Data AppRcations 
Wash Seattle, Arva, Inc. 

215-927-7117 
713-622-2820 
214-231-4846 
512.732-7176 
206-622-0177 
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POLARAD ELCfRN. INSTRS. cont'd 
--- Advertisement ---

POLARAD, for a quarter century, the 
microwave instrument pioneer and 
leader. 
POLARAD's new "A" series Mi
crowave Signal Generators and 
Sources, 0.95-21 GHz, provide stable, 
spectrally pure signals. NOW, I year 
warranty INCLUDES the microwave 
tube. Digital + or -0.5% accuracy. 130 
dB calibrated level range. Versatile 
FM, square wave and pulse modula
tion. Modular Rack/Stack, LowCost. 
Ask for your POLARAD Microwave 
Catalog. 

POLY-SCIENTIFIC, Litton Sys., 1213 N. Main SI., 
Blacksburg, Va., 24060, Tel: 703-552-3011, TWX: 
710-875-3692; Sis. Mgr: W.M. Mader 

Local Sales Offices & Reps. 
Cal Downey, Litton Servo Components Group 

213-927-3335 
Conn Stamford, Talbe, Inc. 203-322-6570 
Conn Wilton, Talbe, Inc. 203-762-0577 
Fla Orlando, Trillex, Inc. 305-841-5440 
III Lemont, Talbe, Inc. 312-739-7844 
NC Bethania, Candor Co. 919-924-1480 
Ohio Daylon, Talbe, Inc. 513~253-5351 
Okla Tulsa, Carey, Wolf & Assocs. 918-622-9233 
Tex Fort Worth, Carey, Wolf & Assoc. 817-738-1702 
Va Lynchburg, Candor Co. 703-239-5265 

POLYGON INDS. LTD., 50 Northline Rd., Toronto 16, 
Onl., Canada, Tel: 416-755-3301; Exp. S/M: A.A. 
Jones 

POLYPHASE INSTR. CO., 126 E. Fourth SI., Bridgeport, 
Pa., 19405, Tel: 215-279-4660; V.P. Sis: R.H. Simmons 

POMONA ELCTRNS, CO" INC., 1500 E. 9th St., Pomona, 
Cal., 91766, Tel: 71«123-3463, TWX: 910-581-3822; Sis. 
Mgr: C.W. Musarra .................. _ .................. Vol :Je710-765 
Local Sales Offices & Reps. 
Ala Huntsville, South Eastem Assoc. 205-539-9816 
Ariz Phoenix, H.A. Moore Sis. Co. 602-CR-4-0060 
Ariz Scottsdale, DeAngelo, Rothman & Cheever, Inc. 

602-947-8626 
Cal Beverly Hills, Intercontinental Aviation 

213-274-7578 
Cal Culver CitY, DeAngelo,Rothman 213-398-6239 
Cal La Selva Bch., Belchamber & French 

408-722-0444 
Cal Palo Alto, Engineering Assoc. 415-DA-6-7842 
Cal Pasadena, P. Nurches 213-681-8957 
Colo Aurora, AES, Inc. 303-EM-6-0208 
Fla No. Miami, L. Haas 305-949-9143 
III Lincolnwood, W.M. Linz 312-677-2000 
Ind Indianapolis, Blind & Assoc., Inc. 317-251-1249 
Mass Sharon, A Appell Assoc. 617-SU-4-3439 
Mich Kentwood. C. Geer 616-534-9449 
Minn Mpls., Northern Stales 612-866-3468 
Mo Crestwood, NEVCO 314-843-7406 
Mo Kansas City, NEVCO, Inc. 816-421-1751 
NY Flushing, Tobias 212-886-2020 
Ohio Cleveland, P. Lohse 216-381-4424 
Pa Philadelphia, D.S. Linz 215-ES-9-0734 
SC Greenville. H. C. Norman 803-244-6254 
Tex Dallas, Techno Assocs. 214-FL-7-9213 
Wash Seattle, R.K. Squibb 208-632-2450 
For: Can., Downsview, Onl., Electronelic Sys. 

416-661-3673 
For: Can., Monlreal, Que., Electronetic Sys. 

514-342-4112 
For: Can., Ottawa, Onl, Electronetic Sys. 

613-733-3781 
For: Can" Vancouver, B.C., A Deskin Sis. Corp. 

604-324-6331 
POMONA Local Distributors 
Ala HuntSVille, Powell Elctrns/Huntsvllle, Box 1095, 

803 Oster Dr. 205-539-2731 
Ariz TudSon, Inland Elctrn Supply Co., Inc, Box 4010, 

715 E. Broadway 
Cal Goleta, Radio Prods. SiS., 350 S. Kellogg Ave 

805-964-6823 
Cal Los Angeles, Radio Prods. SiS., 1501 S. Hill SI. 

213-748-1271 
Cal MI. View, Abacus Elctrns. Co., Inc,., 1085 Terra 

Bella Ave. 415-961-1500 
Cal MI. View, Elmar Elctrn., 2288 Charleston Rd. 

, 415-961-3611 
Cal MI. View, Powell EICtrns/CalWomia, Box 997, 411 

Fairchild Dr. 415-964-0820 
Cal San Di$90, Radio Prods. Sis., 7889 Clairemont 

Mesa Blvd. 714-292-5611 
Cal San Diego, Shanks and Wright Inc., 2045 Kettner 

Blvd. 714-239-0176 
Cal San Di$90, Westem Radio, 1415 India SI. 

714-235-6571 

Cal San Jose. Quement Ind'l. Elctms., 1000 S. 
Bascom Ave. 

Com Fairfield, Utronic Inc., 273 Linwood Ave. 
203-255-4521 

Fla Miami Springs. Powell Elctms/Rorida, Box 514, 
1740 NW 69th Ave 305-885-8761 

Fla Orlando, Powell Elctrns/Florida, Box 5604, 2032 
Palmridge Way 305-859-1450 

III Chicago, Elctrn. Distr. Co., Inc., 4900 N. Elston 
Ave. 

Ind South Bend, Radio Distr Co Inc, 1212 High St 
219-287-2911 

Ky Louisville, Burks, P.I., 842 S. 7th 502-589-3960 
Md Beltsville, Powell Elctrns/Washington, 10728 

Hanna SI. 301-937-4030 
Mass Wobum, Abbott Elctm., 902 Main SI. 

617-935-2040 
Minn Minneapolis, Elctrn Center Inc., 127 3rd Ave. N. 

612-338-5881 
Me SI. Louis, Van Sickle Radio Elctrns, Inc. 1915 

Washington Ave 314-MA-I-5ooo 
Neb Omaha, Radio Equipment Co., Box 3843. 625 N. 

18th SI. 402-341-7700 
NJ Pennsauken, Recso Eltrns.-Div. of Astex, Airport 

& Central Hwys. 609-662-4000 
NJ Springfield. Federated Elctrns. Div. Federated 

Purchaser, Inc., 155 Rte. 22 201-376-8900 
NY Farmingdale, Harrison Elctnc., 20 Smith SI. 

516-293-7990 
NY Lynbrook, Peerless Radio, 19 Wilbur SI. 

516-593-2121 
Ohio Akron, Sun Radio Co .• 110 E. Markel SI. 

216-HE-4-2171 
Ohio Cincinnati, United Radio Co., Summit & Reinhold 

Dr. 800-582-7080 
Ore Portland, Almac/Stroum Elctms, 8888 SW 

Canyon Rd 503-292-3534 
Pa Philadelphia, Powell Elctrns, Inc., Box 8765, S. 

Island Rd & Enterprise Ave 215-365-1900 
Pa Philadelphia. Simco Inc., 3907-11 N. Broad SI. 

215-BA-9-1880 
Wash Seattle, Almac/Stroum Elctms, 5811 Sixth Ave 

S. 206-763-2300 
Wisc Milwaukee, Marsh Elctrns., 6047 W. Belon Rd. 

414-545-6500 
PORTER, H.K., INC., 74 Foley St, Somerville, Mass., 

02143. Tel: 617-776-8200; V.P-Mktg: H.M. Webster 

POSITRONIC INO$., 1906 S. Stewart, Springfield, MOo, 
85B04, Tel: 417-883-3434; SIs. Mgr: J.T. Gentry 

Vol,.766 
Local Sales Offices & Reps. 
Ariz Phoenix, Hecht, Henschen 602-275-4411 
Cal Canoga Park, Baizer IWolf Assocs. Inc. ' 

213-888-7432 
Cal Mountain View, G. Woempner Co. 415-964-5454 
Conn Fairfield, Schumacher & Yarrington 203-259-0772 
Fla Miami Beach, Geartner Assocs. 305-861-3661 
III Evanston, Rendell Sis. Co. 312-866-8060 
Md Baltimore, W. S. Warrington & Assoc. 

301 '823-8759 
Mich Warren, OEM Elctrn. Sis. 313-755-6660 
Minn Mpls., Furber 612-861-1518 
Mo Weldon Springs H9hts., Buckman Assocs. 

314-623-4766 
NJ 
NJ 
NY 
Ohio 
RI 

E. Orange, Masin-Esco, Inc. 201-674-6505 
Moorestown, C & B Assocs. 609-546-4787 
Syosset, Masin-Esco, Inc. 516-364-0310 
Daylon, Myers Assoc. 513-435-1309 
Warwick, Schumacher & Yarrington 

401-884-5671 
Tex Richardson, Zonk Engrg. Co. 214-238-7651 

POSSIS CORP .• 825 Rhode Island Ave., S., Minneapolis, 
Minn., 55426, Tel: 612-545-1471; Div. Mgr: G.H. Baillie 

POTTER & BRUMFIELD, DIY, AMF Inc., 1200 E. 
Broadwa,~ Princeton, Ind., 47870, Tel: 812-385-5251, 
TWX: 812-291-4125; SIs. Mgr: D. Morrow 

Vol zel45-869,Back Cover Vol 2 
Local Sales OffiC!ls & Reps. 
Ariz Phoenix, Howe & Howe 602-264-7971 
Cal Los Altos, Recht 415-941-0336 
Cal Los Angeles, Black, Ekizian, Strong. Inc. 

213-870-9191 
Cal San Di$90, Black, Ekizian, Strong, Inc. 

714-278-2150 
, Cal San Juan Capistrano. Potier & Brumfield 

Colo Littleton, Simpson Assocs. 
Conn Canaan, G. M. Hathaway Elctms. 
Fla N. Miami Beach. Irby & Connolly 
Fla Orlando, Irby & Connolly. Inc. 
Ga Atlanta, Cartwright & Bean 
III Chicago, Balhom & Welch, Inc. 
III laGrange Pk .. Bierhaus Sis. 
Ind FI. Wayne, R. O. Whitesell 
Ind Indpls, R. O. Whitesell 
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714-493-4507 
303-798-8439 
800-225-1293 
365-949-5197 
305-894-8471 
404-237-2273 
312-889-5011 
312-354-5100 
219-432-5591 
317-359-9283 

POTTER 

Ind Kokomo, R. O. Whitesell & Assoc., Inc. 
317-453-6868 

Kans Overland Park, Penzner-Mankus Assocs. 
913-381-0004 

Kans Wichita, Penzner-Mankus Assocs. 316-522-4101 
Ky Louisville, R. O. Whnesell 502-893-7303 
La Chalmette, Cartwright & Bean, Inc. of Tenn. 

504-279-4598 
Mass Arlington, Hathaway Elctms. 617-646-1380 
Mich DetrOit, Hilltronics 313-398-5556 
Mich SI. Josaph, R. O. Whitesell & Assoc., Inc. 

616-983-7337 
Minn Edina. Mel Foster 612-835-2255 
Miss Jackson, Cartwright & Bean, Inc. 601-354-1368 
Mo Hazelwood. Penzner-Mankus Assocs. 

314-731-4334 
NJ Cherry Hill. J. McCoy HA 8-3444 
NM Albuquerque, C. Carlberg 505-265-1579 
NY Buffalo, Ossmann Component Sis. 716-832-4271 
NY Garden Cy, Comtronic 516-PI-I-8966 
NY Kingston. Ossmann Compo Sis. 914-338-5505 
NY Rochester, Ossmann Compo Sis. 716-442-3290 
NY Syracuse, Ossmann Compo Sis. 315-454-4477 
NY Vestal. Ossmann Compo Sis. Corp. 607-785-9949 
NC Charlotte, Cartwright & Bean 704-333-6457 
NC Raleigh, Cartwright & Bean 919-832-7128 
Ohio Cincinnati. R. Whitesell 513-521-2290 
Ohio Cleveland, Scott Elctrns. 216-291-2600 
Ohio Columbus, Scott Elctrns. 614-236-8619 
Ohio Daylon. R. Whitesell 513-298-9546 
Okla Tulsa, Comps., Inc. 918-LU-3-9149 
Pa Camp Hill, Beil & Whittaker. Inc. 717-233-1254 
Pa Harrisburg, Bail & Whittaker 717-652-0184 
Pa Philadelphia, J. W. McCoy, Inc. 215-WA-2-7333 
Pa Pittsburgh, Scott Elctrns. 412-781-3112 
Pa Reading, Beil & Whittaker, Inc. 215-779-2610 
Tenn MemphiS, Cartwright & Bean 901-276-4442 
Tex Dallas, J. Guenther 214-528-6286 
Tex Houston, J. B. Guenther, Inc. 713-468-0232 
Utah Salt Lake City, Simpson Assocs. 801-521-3622 
Va Alexandria, Potomac Elctms., Inc. 836-1630 
Va Richmond. Potomac Elctrns. 703-270-3682 
Wash Seattle, R. Johnston 206-524-5170 
Wisc Milwaukee, E. Dickinson 414-264-1080 
For: Can., Downsview, Onl., F. Eakin Ltd. 

416-638-0451 
For: Can., Guelph, Onl., Potter & Brumfield 

. 519-822-0390 
For: Can., Montreal, Que., Braydon Electro, Ltd. 

514-341-3330 
For: Can., No. Vancouver, B.C .• C. L. Thompson Ltd. 

604-987-9388 
For: Can., Winnipeg, Manitoba, C. L. Thompson Ltd. 

204-783-0848 
POTTER Local Distributors 
Ala Birmingham, J.W. Clary Co., 1713 Second Ave. 

S. 205-322-2488 
Ariz Tucson. Inland Elctrn Supply Co., Inc. Box 4010, 

715 E. Broadway 
Cal Culver City. Hamilton Electro Sales 

213-870-7171 
Cal EI Segundo, Liberty Elctrns., 124 Maryland SI. 

213-322-8100 
Cal Garden Grove. Allied Elctrns., 12311 Industry SI. 

213-598-6605 
Cal Hollywood, Hamilton! Avnet Elctrncs. 

305-925-5401 
Cal Irvine. Cramer/L. A., 17201 Daimler SI. 

714-979-3000 
Cal MI. View, Abacus Elctrns. Co., Inc., 1065 Terra 

Bella Ave. 415-961-1500 
Cal Ml View, Elmar Elctrn., 2288 Charleston Rd. 

415-961-3611 
Cal MI. View, Hamiiton/Avnet Corp., 340 Middlefield 

Rd. 415-961-7000 
Cal San Diego, Hamiiton/Avnet Corp., 5569 Keamy 

Villa Rd. 714-279-1550,279-2421 
Cal San Di$90, Westem Radio, 1415 India SI. 

714-235-6571 
Cal San Jose, Quernent Ind'l. Elctrns., 1000 S. 

Bascom Ave. 
Cal .Sunnyvale, CramerlSan Fran.,'720 Palomar Ave. 

408-739-3011 
Colo Commerce City, Elmar Electronics Inc., 6777 E. 

50th Ave. 303-287-9611 
Colo Denver. Burstein-Applebee 303;244-3336 
Colo Denver, Hamiltonl Avnet Electronics 

303-534-1212 
Conn Fairfield, Utronic Inc., 273 Linwood Ave. 

203-255-4521 
·Conn Hamden, Arrow Elctrncs., 295 Treadwell SI. 

203-248-3801 
Fla Hollywood. Cramer lEw Hollywood, 4035 North 

29th Avenue 305-923-8181 
Fla Hollywood, Schweber Elctms. 305-927-0511 
Fla Orlando. Cramer/Ew Orlando, 345 North 

Graham Avenue, Box 20214 305-894-1511 
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Ga Atlanta, Cramer/Atlanta, 3923 Oakcliff Industrial 
Court 404-448-9050 

Ga Atlanta, Hamilton/ Avnet Eletrnes" 6700 1-85 
Access Rd, 404-448-0800 

Ga Atlanta, Schweber Elctrns, 404-449-9170 
III Chicago, Allied Elctrns., 2400 W, Washington 

Blvd, 312-421-2400 
III Chicago, Burstein-Applebee 312-763-4848 
1\1 Chicago, Elctrn, Distr. Co., Inc" 4900 N, Elston 

Ave. 
III Chicago, Schweber Elctrns. 312-593-2740 
1\1 Mt Prospect, Cramer/Chicago, 1911 South 

Busse ROlid 312-593-8230 
1\1 Palatine, Ohm/Elctrns, 645 Vermont Ave 

312-359-5500 
III Schiller Park, Hamilton-Avnel Elctrs" 3900 N. 

25th Ave, 
Ind FI. Wayne, FI. Wayne Elctrns. Supply, 3606 

Maumee Ave. 219-742-4346 
Ind South Bend, RadiO Distr Co Inc, 1212 High St 

219-287-2911 
Kans Kansas City, Burstein-Applebee 816-561-5460 
Kans Prairie Village, Hamilton/ Avnet Elctrnes" 3500 W, 

, 75th SI. 913-362-3250 
Ky Louisville, Burks, P.I., 842 S. 7th 502-589-3960 
La Baton Rouge, Ralph's, Inc" 1732 Plank Rd, 

504-344-3761 
La Lafayette, Ralph's Inc" 3004 Cameron SI. 

318-234-4507 
La New Orleans, Ralph's, Inc" 4334 Stemway Dr. 

504-242-2731 
Md Baltimore, Arrow Elctrns., 5207 E. Drive 

301-247-5200 
Md Baltimore, Radio Elec, Service Co., 1026 

Cromwell Bridge Rd. 301-823-0070 
Md Gailhersburg, Crame,/Ew Washington, 16021 

Industrial Drive 301-948-0110 
Md Hanover, Hamilton/Avnet Elctrns, 301-796-5000 
Md Rockville, Schweber Elctrns. 301-881-2970 
Mass Burlington, Arrow Elctrns" 15 A Street 

617-273-0100 
Mass Cambridge, Wilshire Elctrns,/New England, 205 

Alewife Brook Pkwy, 617-491-3300 
Mass Newton, Cramer Elctrn, Inc., 85 Wells Avenue 

617-969-7700 
Mass Newton, Cramerllnternational, 85 Wells Ave, 

617-969-7700 
Mass Waltham, Schweber Elctrns, 617-890-8464 
Mich Detroit, Schweber Elctrns, 313-583-9242 
Mleh Livonia, Hamilton/Avnet Elctms. 313-522-4700 
Mich Romulus, Pioneer/Michigan, 6337 N. Beverly 

Plaza 313-729-8500 
Minn Duluth, Northwest Radle, 123 E. First SI. 

218-727-1565 
Minn Minneapolis, Elctrn Center Inc" 127 3rd Ave. N, 

612-338-5881 
Minn Minneapolis, Hamilton/ Avnet Elctms. 

612-854-8400 
Mo Kansas City, Burstein Applebee 616-561-5460 
Mo SI. Ann, Interstate Ind Elctm; 10525 SI. Charles 

Rock Rd 314-428-8522 
Neb Lincoln, Burstein Applebee 402-434-0678 
Neb Omaha, J-8 Distributing Co., 1616 Cass St 

402-341-5525 
Nab Omaha, Radio Equipment Co" Box 3843, 625 N, 

18th SI. 402-341-7700 
NJ Clifton, Eastern Radio, 312 Clifton Ave. 

201-471-6800 
NJ Moorestown, Arrow Elctrns" Pleasant Valley Rd, 

609-235-1900 
NJ Pennsauken, Recso Eltrns,-Div, of Astex, Airport 

& Central Hwys, 809-662-4000 
NJ Saddlebrook, Arrow Elctrns. Inc., 285 Midland 

Ave, 201-797-5900 
NJ Somerset. Schweber Elctrns, 201-469-6008 
NY Buffalo, Genesee Radio & Parts Co" 2550 

Delaware Ave. 716-873-9681 
NY Buffalo, Summit Disl. Inc., 916 Main Sf. 

716-884-3450 
NY East Syracuse, Cramer/Syracuse, 6716 Joy 

Road 315-437-6671 
NY Farmingdale, Arrow Elctms., Inc., 900 Broad 

Hollow Rd" Rte, 110 516-694-6800 
NY Hauppauge, Cramer/Systems, 29 Oser Ave. 

516-231-5682 
NY Hauppauge, L.I., Cramer/Long Island, 29 Oser 

Avenue 516-231-5682 
NY New York, Midway Ind'l. Elec" 38 E. 29th SI. 

212-689-0370 
NY Rochester, Cramer/Rochester, 3259 Winton 

Road South 716-275-0300 
NY Rochester, Schweber Elctms. 716-328-4180 
NY Rochester, Simcona Elctrncs. Corp .. 275 MI. 

Read Blvd, 716-328-3230 
NY Syracuse, Hamllton/Avnet Elctrns, 315-437-2642 
NY Westbury, Schwaber Elctrns" Jericho Tpke 

516-334-7414 I 
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NY Whita Plains, Westchester Eletrns" 602 
Mamaroneck Ave, 914-949-2400 

NY Woodbury, Harvey Radio, 60 Crossways Park W, 
516-92t-8700 

NC Raleigh, Schwaber Elctrns. 919-832-8881 
NC Winston-Salem, Cramer /EW, 938 Burke Street 

919-725-8711 
Ohio Akron, Akron EIctrn, Supply, 107 S, Arlington St 

216-762-8818 
Ohio Akron, Sun Radio Co .. 110 E. Market SI. 

216-HE-4-2171 
Ohio Beachwood, Schweber Elctrns, 216-464-2970 
Ohio Cincinnati, United Radio Co" Summit & Reinhold 

Dr, 800-582-7080 
OhiO Cleveland, Arrow Elctrns" 23945 Merchantile Rd, 

216-464-2000 
Ohic Cleveland, PattiSon Supply Co" 4550 Willow 

Pkwy. 216-441-3000 
Ohio Cleveland, Pioneer Standard Elctrns., Inc .. 4800 

E, 131 st SI. 216581-3600 
Ohio Dayton, Arrow Elctrns., 3100 Plainfield Rd. 

513-253-9176 
Ohio Dayton, Pioneer/Dayton, 1900 Troy SI. 

513-236-9900 
Ohio Solon, REPCO, 6835 Cochran Rd, 216-248-8900 
Ohio Warren. REM Elctrns. Supply Co., 264 W, Market 

SI. 216-399-2777 
Okla Tulsa, Oil Capitol Elec., 708 S, Sheridan 

918-836-2541 
Pa Altoona, Allegheny Elctms, Inc, 600 Chestnut Ave 
Pa Philadelphia, Simco Inc., 3907-11 N, Broad SI. 

215-BA-9-1680 
Pa Pittsburgh, Cameradio Co., 2801 Liberty Ave, 

412-391-7400 
Pa Reading, Barbey Elctrn., 333 N, 4th SI. 
Tex Beaumont, Ralph's, Inc., 1270 Broadway 

713-833-9443 
Tex Dallas, Cramer/Texas, 2970 Blystone Lane 

214-35Q.1355 
Tex Dallas, Hamilton/Avnet Elctrns" 2403 Farrington 
Tex FI. Worth, Allied Elctms., 401 E. 8th St 

817-336-5401 
Tex FI. Worth, Swieco, Inc" Box 670, 1516 E. 

Lancaster St 817-335-6521 
Tex Houston, Hamilton/Avnet Elctrns" 1216 W. Clay 
Tex Houston, Harrison Equip, Co, Inc., 1616 

McGowen SI. 713-224-9131 
Tex Lubbock, R & R Elctrn Supply Co, 1607 Ave, G, 

Box 1860 806-765-7727 
Utah Salt Lake City, Cramer/Utah, 391 West 2500 

South 801-487-3681 
Utah Salt Lake City, Hamilton/ Avnet Elctrns. 

801-262-8451 
Utan Salt Lake City, Standard Sut'ply Co., 225 E. 6th 

So. 801-355-2971 
Va Norfolk, Priest Elctrn" 6431 Tidewater Dr, 

703-855-2021 
Va Roanoke, Peoples Radio & Tv Supply Co" 1015 

Moorman Rd 
Wisc M~dison, Satterfield Elctrn., 1900 S,Park SI. 

. 608-257-4601 
Wise Milwaukee, Cramer/Wisconsin, 5626 North 91st 

Street 414-462-8300 
Wisc Milwaukee, Marsh Elctrns" 6047 W, Beloit Rd, 

414-545-6500 
For: Can" Montreal, Hamilton/Avnst Elctrn$. 

514-735-6393 
For: Can" Ottawa, Onl., Hamilton/ Avnet Elctrnes" 

880 Lady Ellen PI. 
For: Can" Toronto, Onl., Hamilton/ Avnst Elctrns, 

416-789-1836 
For Local Source Data can ToWree 8OQ.645.9200 
(In N.Y. State Call 516-294-0990 Collect) 
POWER COMPONENTS, INC" 21243 Vendura Blvd .. 

Woodland Hills, Cal.. 91364, Tel: 213-884-4910; Sis. 
Mgr: F.C, Hause 

POWER CONTROL CORP" Box 11432, Pittsburgh, Pa, 
15238, Tel: 412-782-3120 

POWER CONVERSION PRODS. INC" Forty Two East St, 
Crystal Lake. ill" 60014, Tel: 815-459-9100, TWX: 
91 Q.634-3356; Sis. Mgr: C.F. Seyer 

POWE~ DESIGNS, 1700 Shames Dr., Westbury, N.Y., 
11590, Tel: 516-333-6200, TWX: S1Q.22N561; Sis. Mgr: 
H. Roth ................................. ,_ ....... ,_ .. _._ Vol 1..,82·785 
Local Sales Offices & Reps. 
Ariz Phoenix, Hytronic Meas, 
Cal Lawndale, Ward/Davis 
Cal San Diego, Ward/Davis 
Cal Santa Clara, Ward/Davis 
Colo Denver, Hytronlc Meas, 
Fla Maitland, EIR, Inc, 
m Chicago, L Green 
Ind Indianapolis, L Green 
Mass Waltham, McBar ASSOCiates 
Mich DetrOit, H. Teplitz 
M'm MpIs" L. Green 
NM Albuquerque, Hytronlc Meas. 
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602-253-6104 
213-542-7740 
714-277-8081 
408-246-9202 
303-388-4081 
305-644-9595 
312-286-6824 
317-253-2087 
617-890-0233 
313-537-9058 
612-781-1611 
505-268-3941 

NY MI. Vernon, QED Elctrns. 914-864-0080 
NY 'Rochester, Ossmann Instrs. 716-328-2230 
NY Syracuse, Qssmann Instr. 315-437-6668 
NY Vestal, Ossmann Instrs, 607-785-9947 
NY Wappingers Falls, Ossmann Insl. 914-297-7777 
Ohio Cleveland, H, Teplitz 216-371-6531 
OhiO Dayton, H. Teplitz 513-277-9178 
Utah Salt Lake City, Hytronlc Meas. 801-468-4924 
For: Can., Dartmouth, Nova Scotia, Computing 

Devices of Can., Ltd., Comm. Grp, 902-468-7461 
For: Can., Ottawa, Onl., Computing Devices 

613-828·9143 
For: Can., Vancouver, B,C., Computing Devices 

604-255-7368 

POWER INC., 12809 Eagle Ridge Dr., Burnsville, MInn., 
56331, Tel: 612-81J().136O; SIs. Mgr: D_L Carlson 

Vol 1"781 
POWER INSTRS" 7352 N. Lawndale Ave" Skokie, III., 

60076, Tel: 312-676-2300; Sis. Mgr: A.L Svanasclni 
POWER Local Distributors 
NY Scarsdale, Logicomp Elctrns, Inc" Box 37H 

914·723-3334 

POWER/MATE, 514 S. River St., Hackensack, N • .I~ 
07601, Tel: 201-343-6294, TWX: 71Q.890.5023; V.P: M_ 
Charter; Mkt. Mgr: J. Geronimo; $18: D. West 

Vol 1 "787-859,lnslde Front COver Vol 1 
Local Sales Offices & Reps, 
Ariz Phoenix, R.L. Davis Co, 
Colo Littleton, Radco Elctrns, 
Conn Hartlord, Victor Assocs. 
Fla Melbourne, Reynolds & Assoc, 
Haw Honolulu, Aloha Assoc. 
III Chicago, K, W, Meyers 
Ind Indianapolis, K,W. Meyers Co, 
Md Rockville, Marktron 
Md Towson, Marktron 
Mass Framingham, Victor AssQCS, 
Mich Grand Rapids, Urban-Assoc, 
Mich Southfield, Urban-Assoc, 
Minn Mipls., K. W. Meyers 
Mo SI. Louis, Coombs Assoc, 
NJ Camden, QED Elctrs. 
NJ Hackensack, PMC Sis, 
NM Albuquerque, Rustco Entprs, 
NM Los Alamos, Rustco Entprs, 
NY Elmont, Crane & Egert Corp, 
NY Fayetteville, Graydon-Sherman 
Ohio Cleveland, Gibson Elecl. Mktg. 
Ohio Dayton, Gibson Elect Mktg, 
Tex Dallas, Remtek 
Tex Houston, Remtek, Inc, 
Vt B~rlington, Victor Assoes. 
Wash Seattle, Hayes Tech. 
Exp: Mass" Plainville, Teknis 

602-955-2266 
303-794-4279 
203-246-5643 
305-727-3205 

312-774-6440 
317-243-6681 
301-762-6210 
301 -825-8222 
617-879-5710 
616-245-0511 
313-354-9066 
612-920-7080 
314-542-3657 
215-925-8711 
201-343-6295 
505-296-6474 
505-662-3716 
516-468-2100 
315-637-9861 
216-731-8330 
513-433-3521 
214-369-8146 
713-684-2113 
802-862-3862 
206-763-2210 

For: Can" Downsview, Onl., Electronetic Sys, 
416-636-3673 

For: Can" Montreal, Que" Electronetic Sys. ' 
514-342-4112 

For: Can" Ottawa, Onl., Electronetlc Sys. 
613-733-3781 

POWER-MATIC, INC" 8057 Raytheon Rd., San Diego, 
Cal., 92111, Tel: 714-292-4422; Pres: E, Cooper 
--- Advertisement ---

Power-Matic, Inc. is sepcializing in 
high efficiency power conversion 
equipment for AC and DC applica
tions. Proprietory products include 
solid state, AC Line Regulators for 
Brown-Out power lines, DC switching 
regulators, inllerters and converters, 
miniature power supplies for logic, op
amps and high voltage. Write for liter
ature and application notes, 

POWER PHYSICS CORP" Box 826, Eatontown, N.J" 
07124, Tel: 201-542-1393, TWX: 71Q.722-6646; V.P, 
Mktg: V, Melin 

POWER-SONIC CORP" 20515 Stanton Ave" Castro 
Valley, Cal" 94546, Tel: 415-538-5271; Pres: G.C. 
Clum; V.P: B,A. Ender 
--- Advertisement ---

We specialize exclusively in gelled 
electroly\e lead-acid batteries and 
chargers. Our batteries are sealed, 
maiMenance free, may be discharged 
and charged in any "",~ition. Cycle or 
standby (float) applications. 

Full product line-- 6, 12, 18 volts; 
capacities ranging from I to I Sam· 
pere-hours. Minimum lead time. 

POWER TECHNOLOGY, INC., 10524 Pat Lane, Box 4403, 
Little ROCk, Ark., 72204, Tel: 501-565-1750; Pres: T.H. 
Burgess 



MANUFACTURERS & SALES OFFICES DIRECTORY 

POWER TECHNOLOGY, INC. cont'd 
--- Advertisement ---

Standard and custom laser power sup· 
plies featuring high efficiency and very 
compact design. Standard models 
available for operating Helium Neon 
Lasers from 12 or 24 V DC and 117 or 
230 V AC, Helium Cadmium Lasers 
from 24 V DC and 117V AC, and C02 
Lasers to 1500 watt input. Pulsers 
from 10 to 100 amps for diode lasers 
and LED's. Custom models for most 
applications. 

POWERCUBE CORP, 214 Calvary SI.. Waltham. Mass .• 
02154, Tel: 617·891-1830. TWX: 710·324·0300; Sis. 
Mgr: J.C. Prestidge 

Local Sales Offices & Reps. 
Ala Huntsville, Instr. & Computer Technology. Inc. 

. 205·837-6060 
Cal Burlingame, Com par San Francisco 

415·347·5411 
Cal Los Angeles. Burtis Instrumentation Sis. 

213·776·5742 
Fla Boca Raton. Conley Assocs. 303-395-6108 
Fla Oviedo, Conley Assocs. 305·365·3283 
Fla Tampa. Conley Assocs. 813·933·3183 
III Des Plaines. Compar Midwest 312·824·0104 
Ind Fort Wayne. Compar Midwest 219·747·0402 
Md Baltimore, J. R. Daniel & Co., Inc. 301·825·3330 
Mass Stoneham, Robertson Elctrn. Prod. Co. 

617·438·3113 
Minn Minneapolis. Bitronics Sis. Co. 612-866·3035 
Mo 51. Louis, Compar Midwest 314·542·3399 
NJ Clifton, Compar N. Y. 201·546·3660 
NY Albany, Compar Albany 518·489·7408 
NY Endwell, Compar Albany 607·723·8743 
NY Fairport. Compar Albany 716·271·2230 
NY Liverpool. Compar Albany 315·471·3356 
Ohio Cleveland. Gibson Elctrns. 216·731-8330 
Ohio Dayton. Gibson Elctrns. 513·433-4055 
Okla Oklahoma City. Ammon & Rizos 405·947·1051 
Ore Portland. Almac/Stroum Elctrns. 503·292-3534 
Pa Wilow Grove, J. R. Daniel & Co .• Inc. 

Tex Dallas. Ammon & Rizos 
Tex Houston. Ammon & Rizos 
Wash Seattle. Almac/Stroum Elctrns. 

215·674·3850 
214·233·5591 
713·729·1233 
206·763·2300 

POWERTEC INC., 9168 De Soto Ave., Chatsworth, Cal., 
9,3", Tel: 213-882'()004, TWX: 910-494-2092; Tech. SIs. 
Engr: S. Cole ....... __ .... _ .................. _ ............ Vol 1-860-864 
Local Sales Offices & Reps. 
Cal Los Altos, Powertec, Inc. 415·941-6201 
Cal Los Angeles. Powertec, Inc. 213-882·0004 
Colo Denver, D.E. Bond 303·756·1234 
Fla Orlando, Gra·Mar. Inc. 305-894·3351 
Ga Honolulu. Aloha Assoc. 808·941·1574 
Ind Indianapolis. Holsapple Assoc. 317·894·0513 
Md Silver Springs, OED Elctrns. 301·588·8134 
Minn Mpls., Comstrand 612·560·5300 
Mo Kansas City. Production Automation 

913·236·6600 
Mo 51. Louis. Production Automation 314-426·2331 
NJ Tenafly, Garrettson Co. 201·568·2364 
NM Albuquerque. A.a. Elctrns. 505·255·8701 
NY Poughkeepsie. Powertec. Inc. 914-462·0854 
NY White Plains. Garrettson Co. 914·946·3001 
NY Williston Pk .• Garrettson Co., Inc. 516·747·6610 
Pa Bethayres. Garrettson Co. 215·464·2275 
Tex Dallas. W. Reese 214·638-6575 
Tex Houston. W. Reese 713-621-3134 
Wash Bellevue, A. Smith 206-746·6770 

For Local Source Data Call Toll·Free 800-645-9200 
(In N.Y. State Call 516-294-0990 Collect) 
POWERTECH. INC .• 9 Baker CI.. Clifton. N.J .• 07011. Tel: 

201·478·6205; V.P. Sis: Alex Polner 
Local Sales Offices & Reps. 
Cal Gardena. Compar 213·327·6550 
NJ Clifton, Power Tech Inc. 201·478·6205 

PPM,INC., 32 W. Monroe St, Bedford, Ohio, 44146,.Tel: 
216-232-1880; Sis. Mgr: A. Bletcher ........... _. Vol 1~93 
PRACTICAL AUTOMATION. INC .• Trap Falis Rd., Shelton. 

Conn .• 08484, Tel: 203·929·1495; Adv. Mgr: G. 
Johnson; Elec. Eng: E. Bokina 

Local Sales Offices & Reps. 
Cal Montebello. Tucul Engrg. 
Cal San Carlos. Electro Pac~ic 
Colo Denver. Tessco 
Conn Guilford, R.H. Whitehead Assocs. 
Fla Hialeah. Shaw Engrg. & Sis. 
III Des Plaines. Martec Assocs .• Inc. 
Md Towson. Kraft Elctm. Sis. 
Mass Boston. R.H. Whnehead Assocs. 
Mich Ann Arbor. H. Heym 
Minn Mpls .• Wenco Sis. 
Mo SI. Louis, Delltron Co. 

213·728·7397 
415-593·1334 
303·744·1119 
203·453·3762 
305-822·6141 
312·296·3331 
301·828·5838 
617·542·7676 
313·971·6552 
612·866-3639 
314·434·3804 

NY Syracuse. Naylor Elec. Co. 315-472·9183 
NC McLeansville. Ron Ingle Assocs. 919·697·0787 
Ohio Chagrin Falls. J. Kilroy 216-247·8997 
Pa Newtown Sq .• Holdsworth 215·356-8550 
Tex Dallas. Glidden Engrg. & Elctrn. Eqpl. 

214·363·6539 
Tex Houston. Glidden Engrg. & Elctrn. Eqpl. 

713-681·1415 
Wash Seattle. R. Johnston Co. 206-524·5170 

PRO ELCTRNS .• INC .• SUb. Harris·lnterlype Corp .• 1200 
Prospect Ave.. Westbury. N.Y.. 11590. Tel: 
516-334·7810. TWX: 510·222-4494; Sis. Mgr: A.W. 

• McCarthy; Reg. Mgr.! Applications: P. Logan 
Local Sales Offices & Reps. 
Ala Huntsville. Gentry Assocs .• Inc. 205·534·9771 
Cal Los Angeles. T. Louis Snitzer Co. 213-836-6170 
Colo Littleton. Aztec Entprs. 303-795'()250 
DC Washington. Eastern Instrumentation Corp. 

301-839·3800 
Fla Orlando, Gentry Assocs., Inc. 305-894·4401 
Kans Leawood. Thunderbird Eng·g. Sis. & Svcs. 

913-642·7220 
Md Baltimore. Eastern·lnstrumentation. Inc. 

301·744·3675 
Mass Waltham, Meas. Conslts. Corp. 617-890-4400 
Mich DetroR, S. Sterling Co. 313·255·1970 
Mo 51. Louis. Thunderbird Eng'g. Sis. & Svcs. 

314·567-6488 
NM Albuquerque. Aztec Entprs. 505·255·2440 
NY Albany. J. A. Reagan Co. 607·723·9661 
NY Great Neck. Eastern·lnstrumentation. Inc. 

516-466-9505 
NC Burlington, Gentry Assocs .• lnc. 919·227·2581 
Ohio Cleveland. S. Sterling Co. 216-442-8080 
Okla Tulsa. Data Applications Corp. 918·622·3753 
Pa Philadelphia, Eastern·lnstrumentation of Phila. Inc. 

215·927·7777 
Tex Houston. Data Applications Corp. 713-662·2820 
Va Richmond. Eastem·lnstrumentation. Inc. 

703·644·6622 
Wash Seattle. Arva. Inc. 206-622·0177 
For: Can .• Stittsville. OntariO. Instronics Rechno·Prod. 

Ltd. 613-836-4411 

PRECISION DIPBRAZE TOR~ 14715 Arminta SI., Van 
Nuys, Cal., 91402, Tel: 213-786-6524, TW)(: 
910-495-1746; Mktg. Mgr: S. Hines •••• _ .......... VoI P923 
Local Sales Offices & Reps. 
Ariz Phoenix. K.C.E. 602·955·5250 
Cal Los Altos. Parsons & Meister 415·941-4745 
Cal Torrance, Cutlass Elctms. 213·324·7360 
Ga Atlanta. G. S. O'Hara 404·451·9020 
III . Hinsdale, HiII·Gray Assocs. 312·325·4810 
Ind Indianapolis, Advanced Compo Sis. 317·546-3719 
Iowa Des Moines, BEAMS 515·282'()292 
Minn 51. Paul. Countryman Assocs. 910-563·3564 
Mo Kansas City. BEAMS 913·888-6110 
NJ Mountainside, H. G. Richter. Inc. 201·233·4615 
NY Fayetteville. M. P. Andrews, Inc. 315-637·3144 
Ohio Cleveland. Electro·Com 216·886·2404 
Pa Philadelphia. Mid·Westem Assocs. 215·842·2810 
Tex Dallas. Evans·McDowell Assocs. 513·276-3993 
Wash Seattle, Carlyle Tech. Sis. 206·632·4290 

PRECISION DYNAMICS CORP.. Elctrns. Div.. 3031 
Thomton, Burbank, Cal .• 91504, Tel: 213·849·6111; 
V.P.!Elctrn: S. Charles; Mgr. Novalite: W. Essinger 

--- Advertisement ---

Precision Dynamics 'Corporation is a 
leading supplier of LED and incandes· 
cent numeric and alphanumeric dis· 
plays. Standard modules and custom 
systems are manufactured. The 
Facility also produces analog and digi· 
tal ins~mentation featuring C.MOS 
for extremely low power applications. 
The engineering staff assists in the de· 
sign and manufacture of custom in· 
strumentation. Complete catalog 
including engineering data and prices 
on request. 

PRECISION ELEC. CO .• Federal Rd .• Kezar . Falls, Me .• 
04047. Tel: 207-625·3243; Sis. Mgr: D. Melzard 

--- Advertisement ---

Vulcan Soldering Irons, Solder Pots, 
Wax Pots, Glue Pots, Even·Dip 
Printed Circuit Pots, Tools for the 
electronic industry, Soldering and 
Wiring Aids High quality, fast deliv· 
ery. Write for catalog. 

PRECISION MECHANISMS CORP_, 44 Brooklyn Ave~ 
Westbury, N.Y., 11590, Tel: 516-ED-3-5955; Sis. Mgr: 
LN. Canlck ............ _. __ ._ ................... __ • ____ .... Vol P990 
Local Sales Offices & Reps. 
Cal N. Hollywood. Comps. Sis. 213·980·3400 
Cal San Diego. Comps. Sis. 714·291·5799 

*Vol. 4-1973 
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Mass Boston. Comps. Sis. 
NY Hartsdale. Comps. Sis. 
NY Rochester. A & D Devices 

617·482-4448 
914·SC·5-1 050 

716-586-8033 

PRECISION METAL PRODS. CO., 41 Elm St., Stoneham, 
Mass., 02180, Tet 617-438-3650, TWX: 710-393.Q113; 
SIs. Mgr: R.A. Degnan ...... _ .. _ •• _ ••• ______ ...... Vol 3e7fS7 

Local Sales Offices & Reps. 
Ariz Scottsdale. J. Osbom Assocs. 602·948'()501 
Cal Garden Grove. Impact Elctms. 213·431-3581 
Colo Denver. McLoud & Raymond Co. 303·756-1589 
Fla Winter Park. Steele Tech. Sis. 305·644-6641 
Ga AUanta. G. O'Hara 404·237.Q600 
III Chicago, Rusz Sis. Co. 312·NE-1-7322 
Ind Flo Wayne. New Era Sis. 219-432·1164 
Md Baltimore, M/E Assocs. 301·VA·5-1130 
Mass Concord. Sis. Engrg. 617·369-3943 
Mich Lathrup Village. R.C. Nordstrom 313·444·4417 
Minn Hopkins. F. Peterson Co. 612·941·5400 
NJ Cherry Hill. M/E Assocs. 609-667·6110 
NY MI. Vernon. Zauderer Assocs. 914·664·7385 
NY Syracuse. C.W. Flaring & Assoc. 315-478·2149 
Ohio Dayton. Electro·Com 513·276·3993 
Tex Dallas. f¥lgineers Int'!. Co. 214-352·2668 
Wash Seattle. W.J. Stulgis 206-AT·2·7870 

PRECISION MONOUTHICS INC., 1500 Space Park Dr., 
Santa Clsra, CaL, 95050, Tel: 408-246-9225, TWX: 
91Q.338.Q528; Mig. Mgr: J. Zis ...... _._. __ ._._ Vol ....u5" 
Local Sales OfficeS & Reps. 
Ala Huntsville. W. A. Brown Comps. 205·539-4411 
Ariz Scottsdale, Charles T. Fink & Assoc. 

602·992·9884 
Ariz Scottsdale. R.R. Thomas Co. 602·994-1l401 
Cal Burbank. Tech-Ser. Inc. 213·846-9631 
Cal Los Altos. Cain·White Co. 415·948-6533 
Cal San Diego. Tech·Ser .• lnc. 714·222·1121 
Cal Santa Clara. Precision Monolithics. Inc. 

408·246-9225 
Colo Denver. Checkmate Sis. 303·771-4920 
Fla FI. Lauderdale. W.A. Brown Components 

305-564-8000 
Md Baltimore. Stemler Assocs. , 301·944·8262 
Mass Waltham. Com·Sale 617-89Q.()011 
Mich Detroit. A. Blumenberg Assocs. 313-557·1934 
Minn SI. Paul. Cahill Asscics. 612·739-8445 
Mo Kansas City, Harris·Hanson Co. 816-444-9494 
Mo 51. Louis. Harris·Hanson Co. 314·962'()111 
NY Camilus. C.P. Dixon Co. 315-471-6663 
NY Huntington Sta .• Add6m 516-567·5900 
NC Winston·Salem. W.A. Brown Comps. 

919·725·5384 
Ohio Dayton. Berberich Assoc. 513-252·9981 
Ohio Wickliffe. D. Steffen & Assocs. 216·944-6080 
Tex Dallas. R. R. Thomas Co. 214·363-8591 
Va Alexandria. Stemler Assocs .• Inc. 703·548·7818 
Wash Seattle. Showalter Judd. Inc. 206-762·2310 
Wisc Racine. G. McL. Cole Co. 414-933·2733 
For: Can .• Rexdale. Onl.. Aero Sales Engr. Co. 

416·743·9130 
PRECISION Local Distributors 
Cal Chatsworth. Westates Elctms. Corp .• 20151 

Bahama SI. 213-341·4411 
--- Advertisement ---

Precision Monolithics, Inc. is the in· 
dustry's leading supplier of high per· 
formance linear integrated circuits, 
including moilolithic DIA and AID 
converters, low noise, low drift mono· 
lithic operational amplifiers and preci· 
sian voltage comparators. Improved 
performance ve.rsions of industry 
standard monolithic op amps, quick 
response to special selections, MIL
STD·883/3851O processing are our 
specialty. Immediate delivery availa· 
ble from local distributors. 

PRECISION PAPER TUBE CO .• 1033 S. Noel Ave .• 
Wheeling. III .• '60090. Tel: 312·537·4250; Sis. Mgr: A. 
Johnson . 

PRECISION RESISTOR CO .• 109 U.S. Hwy. 22. Hillside. 
N.J .• 07205. Tel: 201·926-3036; Sis. Mgr: R.L. Wright 

PRECISION SCI. CO .• SUb. GCA Corp .• 3737 W. Cortiand 
SI.. Chicago. III .• 60647. Tel: 312·227·2660. TWX: 
910-221·3122; Sis. Mgr: J.W. Black 

PRECISION STANDARDS CORP., 1701 Reynolds, Santa 
Ana, Cal., 927OS, Tel: 714-548.Q431, 800-854-3253; SIs. 
Mgr: E.M. Zimmer, Jr ••• _ ..... ___ • __ • __ •• __ ._ ••• Volle485 

Local Sales Offices & Reps. 
Conn Hamden. Instrument Consits. 203·288·5246 
Mass Waban. Instr. Conslls. 617·969·9881 
Ohio Worthington. Ohio Instr. 614-885'()743 
Va Alexandria. W.A. Brown Equip. 703-836-1900 
For: Can .• Montreal. Que .• Electro-design 

514-363-5t 20 
For: Can .• TC?ronto. Onl.. Electro-design 416-787.Q991 
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For: Can .• Vanler-Ottowa. Ont .• E1ectto-design 
613-745-0541 

PRECISION TIMER CO~ 13 Westbrook Ind'L Pk~ 
Westbrook, Conn.. 06488. Tel: 203-399-6253; SIs. Mgr: 
~.E. Nichola .... _ ................. _ ............. _ ...... Vol 2"361-364 
Local Sales OffICeS & Reps. 
Ariz Phoenix. PaCific Scientific Co. 602·273·7464 
Cal City of Commerce. PaCific SCientific Co. 

213·927·5333 
Cal San Carlos. PaCific SCientific Co. 415·592·6300 
Cal San Diego. PaCific SCientific Co. 714·297-4533 
Colo Boulder. PaCific Scientific Co. 303-237·2731 
Fla Orlando. W. B. Wimberly Co. 305-425·3083 
III Lombard. Ouadtron Assocs. 312·627·6800 
Iowa Des Moines. A. R. Sharp Co. 51 ~·255-4584 
Kans Overland Park. PaCific Scientific Co. 

913·381-2600 
Minn Minneapolis. PaCific Scientific Co. 612·941·7420 
Mo Bridgeton. Pacific SCientifIC Co. 314·291·2440 
NH Spofford. Bahr Sis. Co. 203·352·5444 
NJ E. Orange. Masin-Esco 201-674-6506 
NJ Haddonfield. Sunday·O·Brien 609·429-4013 
NM Albuquerque. Pacific SCientific Co. 505·265·6638 
NY Syracuse. H. A. Murray. Inc. 315-446-5555 
Okla Tulsa. PaCific SCientific Co. 918·749·1244 
Ore Portland. Pacific Scientific Co. 503·233·8177 
SC Greenville. Egan Assocs. 803·288-4450 
Tex Arlington, Pacific SCientific Co. 817·275-3236 
Tex Houston. PaCifIC Scientific Co. 712-621·2720 
Wash Seattle. Pacific Scientific Co. 206-762-4260 

PRECISION TUBE. Church Rd. & Wissahickon. No. Wales. 
Pa .• 19454. Tel: 215-699·5801 

Local Sales Offices & Reps. 
Ariz Scottsdale. Carter Assocs. 602·947·4355 
Cal los Altos. Walter Assoc .• Inc. 415·941·3141 
Cal Santa Ana. RMS Assocs. 714-541·3295 
Colo Denver. Walter Engrg. 303·777·5585 
Fla Melbourne. Hanson Assocs. 305·727·7474 
Ga Chamblee. K. Ekinark 404-457·5703 
III Fox Lake. MESA. Inc. 312·587·6363 
Mass Burlinglon. Tri Tek. loc. 617·272-4550 
Mo SI. Charles. Buse Sis. Co. 314-724·6667 
NJ Haddonfield. Sunday·O·Brien 609·429-4013 
NJ Morristown, Graydon·Sherman. Inc. 

201·538·9246 
NY Utica. B. D. Hummel Co. 315·736-7821 
Tex Richardson. Lawrence Sis. 214·235·5504 
Va Fairfax. Schlbley Assocs. 703·591·3009 

PREFORMED LINE PRODS. CO .• 5349 SI. Clair Ave .• 
Cleveland, Ohio. 44103. Tel: 216·881·4900; Sis. Mgr: 
M.A. Lekson; Mgr: R.D. Skilton 

PREMAX PRODS. DIV.. Chisholm·Rydar Co.. Inc .• 
Highland & College Aves .• Niagara Falls. N.Y .• 14305. 
Tel: 716·285·9186; Pres: M.C. Llop 

PREMIER METAL PRODS. CO., Dlv. of Sunshine Mining 
Co., 337 ManJda St, Bronx, N.Y~ 10474, Tel: 
212-991-6800; SI •• Super: A. Bozza ........ Vol 3<'324-335 
Local Sales Offices & Reps. 
Cal Culver City. DeAngelo. Rothman 213-398·6239 
Colo Denver. R. Bowen Co. 303·722-4641 
C.onn Meriden. Eagle Assocs. 203·235·9036 
Fl. Orlando. Atcheson & Adams 305·424·9491 
Ga Decatur. Atcheson & Adams 404·288·4799 
III Chicago. Ellinger Sis. 312·763·1570 
Md Baltimore. E-K-P ASIIOCS. 301·788-6498 
Md Towson. Habco Elctrns. 301·825·9637 
Mass Needham. Eagle Assocs .• Inc. 6.17-444·3446 
Minn Minneapolis. J.E.M. Anderson Co. 612-623·6459 
Mo SI. Louis. Delltron Co. 314-434·3804 
NY Great Neck. Harris & Aldrich 516-466·4122 
NY Liverpool. Lewis·Dunnigan 315-622·2133 
NY MI. Vemon. Sonkin Assocs. 914-688·9809 
NC Greenboro. Adams 919·272·6838 
Ohio Cleveland.lmtech 216-382·9090 
Okla Tulsa. G.V. Peck Co. 918·UJ·5·5853 
Pa Bethlehem. E-K·P ASIIocs. 215-865-6822 
Pa Easton. E-K·P 215·258·6477 
Pa Philadelphia. Eastern Instrumentation of Phila. 

Tenn Knoxville,Atcheson & Adams 
Tex Garland. G. Peck 
Tex Houston. G. Peek 
Utah Salt Lake City. R.G. Bowen 
Exp: Aa .• Hallandale. E!mec. Inc. 

PREMIER Local Distributors 

215·927·7777 
615·577-4241 
214-341-6311 

713-MO·4·1435 
801·364-4632 
305·925-6366 

Cal San Jose. Ouement Ind·1. Elctms .• 1000 S. 
Bascom Ave. 

Conn Hamden. Arrow Elctrncs .• 295 Treadwell SI. 
203·248-3801 

III Chicago. Elctm. Distr. Co., 100 .• 4900 N. Elston 
Ave. 

Md Baltimore. Arrow Elctms .• 5207 E. Drive 
301·247·5200 

Mass Burlington. Arrow Elctrns .• 15 A Street 
617·273-0100 
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Mass Wobum. Abbott Elctm .• 902 Main SI. 
617-935-2040 

NJ Mooreslown. Arrow Elctms .• Pleasant Valley Rd. 
609-235-1900 

NJ Saddlebrook. Arrow Elctms. Inc .• 285 Midland 
Ave. 201-797-5800 

NY Elmsford. Melville Radio. 1 Nepperham Ave. 
914-592-7100 

NY Farmingdale. Arrow EIcIms .• Inc .• 900 Broad 
Hollow Rd .• Rle .. 110 516-694-6800 

NY Lynbrook. Peerless Radio. 19 Wilbur SI. 
516-593-2121 

NY New York. Midway Ind·1. Elee .• 38 E. 29th SI. 
212-889-0370 

Ohio Cleveland. Arrow Elctms .• 23945 Merchantile Rd. 
216-464-2000 

Ohio Dayton. Arrow Elctms .• 3100 Plainfield Rd. 

Pa 
Pa 
Pa 

513-253·9176 
Altoona. Allegheny Elctrns. Inc. 800 Chestnut Ave 
Erie. Mace Elctm .• 2631 W. 8th SI. 814-838·31i44 
Philadelphia. Simco Inc .• 3907·11 N. Broad SI. 

215·BA·9·1880 
Pa Reading. Barney Elctm .• 333 N. 4th SI. 
Tex Houston. Lenert Co .• Box 2184 713·226·1465 

For Local Source Data Can TolI-Free 8OIJ.645.92OO 
(In N.Y. State Cell 516-294-0990 Collect) 
PREMIER MICROWAVE. 35 New Broad St •• Port Chester. 

N.Y .• 10573. Tel: 914·939·8900. TWX: 710-569·1609; 
Sis. Mgr: J. Simmonds 

Local Sales Offices & Reps. 
Ariz Scottsdale. O.E.M. Specialties 602·948·3360 
Cal No. Hollywood. Crown Elctm. 213·877·3550 
Cal San Mateo. Melvin Sis. Co. 415-349·7444 
Ga Smyrna. F Fausett Co. 404·436·5169 
III Chicago. L.G.S. Elctms. Co. 312·622·8183 
La Metairie. J. F. McKinney Sis. Co. 504·887·1723 
Md Catonsville. Callas Elctrns. Disl. 301·744·7711 
Mass Bedford. Deco Sales 617·275·1860 
Mo SI. Louis. G Fixman Engrg. 314·725·5219 
NY Huntington. C.D.B. Enlprs. 516·692·5220 
NY Syracuse. Labtronics Inc. 315-454·9314 
Ohio Dayton. BEK Assocs. 513·278·1343 
Okla Tulsa. J. F. McKinney Sis. 916-742-6791 
Tex Bellaire. J. F. McKinney Sis. Co. 713-665·3653 
Tex Dallas. J. F. McKinney Sis. 214-631·9450 
Exp: Cal.. No. Hollywood. Air Frame Mfg. & Supply 

213·765·2600 
Exp: N.Y .• New York. Norca Machinery 212·564·7225 
For: Can .• Ville Lasalle 650. Que .• Electrodesign Ltd. 

. 514·363·5120 
PRESS·ON PRODS .• 39 Factory Rd .• Addison. III.. 60101. 

Tel: 312·543·9466; Sis. Mgr: T. CumminS 
PRESIN CO .• INC .• Trap Falls Rd .• Shelton. Conn .• 06484. 

Tel: 203·929·1495; Sis. Mgr: M. Tyler 
Local Sales Offices & Reps. 
Cal Montebello. Tucul Engrg. 213·728·7397 
Cal San Carlos, Electro PaCific 415·593·1334 
Colo Denver. Tessco 303·744·1119 
Conn GuiHord, A. H. Whitehead Assocs. 203·453·3762 
Conn Shelton, Presin Co. 203·929·1495 
Fla Hialeah. Shaw Engrg. & Sis. 305·822·6141 
III Des Plaines. Martec Assocs. 312·296·3331 
Md Towson. Kraft Elctrn. 301-828-5838 
Mass Boslon, A. H. Whitehead Assocs. 617·542·7676 
Mich Ann Arbor. H.C. Heym 313·971-6552 
Minn Mpls .• Wenco Sis. 612·866-3639 
Mo St. Louis. Dalilron Co. 314-434·3804 
NY Syracuse. Naylor Elect. Co. 315·472·9183 
NC McLeansville. Ron Ingle Assoc. 919-697·0787 
Ohio Chagrin Falls. J. Kilroy 216·247·8997 
Pa . Newtown Sq .• Holdsworth 215·356·8550 
T ex Dallas. Glidden Engrg. & Elctm. Equip. Corp. 

214·363-6539 
Tex Houston. Glidden Engrg. & Elctm. Equip. Corp. 

713-681·1415 
WaSh Seattle. R. Johnston Co. 206-524·5170 

PRESTOUTE WIRE! OIV., ELTRA CO .• Box 649. Port 
Huron. Mich .• 48060. Tel: 313·985·6131. TWX: 
313·987-2898; Dir. Ind·1. Sis: V.R. Steinmeyer 

PRESTON SCIENTIFIC. 805 E. CerrItos Ave •• Allllleim. 
cal •• 92805. Tel: 714-776-6400; SIB. Mllr: B. Spear 

VOl 1ea&11,388; VOl 2e320.U1 
Local Sales Offices & Reps. 
Ala Huntsville. Int·l. Scl. Instrs. 
Ariz Scottsdale. WHiIams Assocs. 
Cal Palo Alto. B. Oppenheim. Inc. 
Cal Westchester. Burtis Instr. Sis. 
Colo Denver. Williams Assocs. 
Com W. Hartford.lnStr. Dynamics 
Fla Orlando, Truex Assocs. 
Ind lndianapofis, Holsapple 
Md Greenbelt. Riffe Assocs. 
Mass Wakefleld.lnstr. Dynamics 
Mich Detroit. B. HOCker 
Minn Mi~lis. Waytek Inc. 
NM Albuquerque. W~liams 
NY Cortland. RJC Assocs. 
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205-637·1601 
802·947-4297 
415-321-7323 
213-870-5863 
303·343-2911 
203-233-5503 
305-659·2160 
317-694-0513 
301-474·8600 
617·245·5100 
313·531-1403 
612·925-4242 
505-255-1638 
607-753-3909 

NY New Hyde Park. Tech-Rep Engrg. Sis. 
518-354-3024 

NC Winston Salem. Int·l. SCi. Instrs. 919-722·1783 
OhiO Cleveland. Hocker 216·734·4433 
Ohio Dayton. B. Hocker 513-298-8638 
Pa Jenkintown. Stein InSlr. 215-885·2370 
Tex Houston. Appliad SCience Assocs. 713-467-3556 
Tex Richardson. Applied SCience 214-352-4829 
Wash Bellevue. Brennan 206-454-9332 

PRICE & RUTZEBECK. Box 30. Hayward. Celif .• 94543. 
Tel: 415·582-3062; V.P: L. Steinberger 

PRIMO COMPANY LTD., 26-1, 6-Chome, Mure, 
Mltaleashl, Tokyo, Japan, Tel: 0422-43-3121-7, TWX: 
2822-326 PRIMO J; SIs. Mgr: M. Nomul'll .... "VOl 1.,,7 
Local Sales OffICeS & Reps. 

III Chicago. Primo Co. Ltd. 312·565·0220 
PRINCETON APPLIED RESCH. CORP., Box 2565. 

Princeton. N.J., 08540. Tel: 609-452·2111; Sis. Mgr: B. 
Lubow 

Local Sales Off teeS & Reps. 
Ala Huntsville. H.G. Holmes & Assoc. 205-637-6900 
Cal Anaheim. Princeton Applied Resch. Corp. 

714-635-6710 
Cal Burlingame. Princeton Applied Resch. Corp. 

415-347·0766 
Colo Denver. F.Y. Gates, Inc. 303·722-4674 
Fla Orlando, H.G. Holmes & Assoc. 305·241·2128 
Ga Chamblee. H.G. Holmes & Assoc. 404·451·6161 
III Deerfield. Princeton Applied Resrch. Corp. 

312·498·5858 
Kans Shawnee MiSllion. EIR Co. 913-362-0919 
Md Rockville 301·881·3120 
Mass Bedford. Princeton Applied Resch. Corp. 

617·275·2100 
Mich DetrOit, WKM Assocs. 313·892·2500 
Mo Hazelwood. EIR Co. 314-637-0597 
NM Albuquerque. F.Y. Gates Co., Inc. 505·298·1875 
Ohio Cleveland. WKM Assocs. 216·267·0445 
Ohio Dayton. WKM Assocs. 513-434·7500 
Pa Pittsburgh, WKM Assocs. 412-692·2953 
Tex Dallas. Southwestern Engrg. & Equip. Co. 

214-626-6661 
Tex Houston. Southwestem Engrg. & Equip. Co. 

713-623·2580 
Va Virginia Beach. H.G. Holmes & Assoc. 

703·340·6556 
For: Can .• Longueuil. Quebec. Allan Crawford Assoc. 

514-670-1212 
For: Can .• Mississauga, Ont.. Allan Crawford Assoc. 

416-678·1500 
For: Can .• Ottawa. Ont.. Allan Crawford Assoc. 

613·725·3354 
For: Can .• Vancouver, B.C .• Allan Crawford Assoc. 

604·253·7136 
PRINCETON ELCTRN. PRODS., BQx 101. New Brunswick. 

N.J .• 08902. Tel: 201·297·4448; V.P. Mktg: W.M. 
Hernener 

PRINCO INSTRS.,lnduslrial Pk .• Southamplon. Pa .• 18966. 
Tel: 215·EL·5·1500; V.P: A.A. Weinmann 

PRINTACT RELAY DIV., Executone Inc, Box 1430EM, 
Long Island City, N.Y. 11101, Till: 212-EX·2-48OO; Dlv. 
Mgr: .I.A. RiChards ...................... _" ................... Vol ~O 
I.ocal Sales Offices & Reps. 
Cal San FrartCisco. R. Slater 415·392·9154 
Cal Tarzana. R. Capell Co. 213·987·2233 
Colo Colorado Springs. E.M.C.lP. Hale 303-636-5131 
III Chicago. Matthews-Midwest Co. 312·725-1500 
Mass Lynnfield. Andrews Airtronics. Inc. 617·245-5220 
Mo Kansas City. R.A. Burton Sis. 816-471·2850 
NJ Livingston. A.A. Budda 201·994-1210 
NY Jamaica, S.A.M. Assocs. 212-656-8881 
NY Rochester. OntariO Tech. Sis. 716-464-8638 
OhiO Englewood. AD-EL·TEK 513-836-2741 
Okla Tulsa. G. V. Peck 918·585·5853 
Pa Phila .• H. Goodman 215·CH·7·7116 
Tex Dallas. G. V. Peck 214·328·3511 
Tex Houston, G. V. Peek 713-664·1435 
Wash Saattle. R. A. Slater 206-622·3860 
For: Can .• Scarborough. Onl.. Banke Elctms .• Ltd. 

416·291-7529 
PRIORITY SERVICES. Box 1206. Burbank. Cal .• 91505. 

Tel; 213-848·6158 
PROCEDYNE CORP .• 221 Somerset SI.. New Brunswick. 

N.J .• 08903. Tel: 201·249-8347. TWX: 710-480-8298 
PROCESS & INSTRS. CORP .• 1943 Broadway. Brooklyn. 

N.Y .• 11207. Tel: 212·452-6380; Dlr: Dr. J. Greenspan 
PRODUCTS FOR RESEARCH. INC.. 78 Holten SI.. 

Danvers. MaSll .• 01923. Tel: 617·774-3250; Sis. Mgr: H. 
Martin 

PROGRAM DATA CO .• 739 E. 223 St.. Carson. Cal •• 
90745. Tel: 213·830-3016; Mgr: A. Aksu; Mktg. Mllr: R. 
Russo 



MANUFACTURERS & SALES OFFICES DIRECTORY 

PROGRAM DATA CO. cont'd 
--- Advertisement 

Manufacturers of: 
• Circuit Analysers 
• P.C. Board Probing Fixtures 
• Probe Contacts and Sockets 
• Program Boards 
• Matrix Pinboards 
• Test Connectors, Air Operated 
• P.C. Board Connectors and other 
custom interconnection devices 

PROJECTS UNLIMITED, INC., 3680 Wyse Rd., Osyton, 
Ohio, 45414, Tel: 513-890-1918, TWX: 810-450-2523; V.P. 
Mktg: W.O. Dixon; V.P: G. Glanopulos •••••••••• VoI2r.l65 
Local Sales Offices & Reps. 
Utah Salt Lake City, Arrowhead Sis. Co. 801-487-3444 
Cal Anaheim, L&M Sis. 714-774-0492 
Colo Arvada, Arrowhead Sis. Co. 303-423-5556 
Osl Claymont, J. A. Keeneth Co. 302-798-2020 
DC Washington, REMCO, Inc. 202-293-7818 
Ga Warner Robins, Si Avery 912-923-8314 
III Addison, A. E. Stemm, Inc. 312-279-2440 
Ind FI. Wayne, A. O. Whitesell & Assoc. 

219-432-5591 
Ind Indianapolis, R. O. WMesell & Assoc. 

317-359-9283 
Ind Kokomo, A. O. Whiteseil & Assocs. 

317-453-6868 
Kans Prairie Village, Engrg. Sves. Co. 
Ky LouiSville, A. O. Whitesell & Assoc. 502-893-7303 
Mich Ferndale, Pentex Inc. 313-548-2750 
Mich Grand Rapids, R. O. Whitesell & Assocs. 

616-451-8901 
Mich Southfield, R. O. Whitesell & Assoes. 

313-358-2020 
Mich St. Joseph, A. O. Whitesell & Assoc. 

616-983-7303 
Mo SI. Louis, Engrg. Sves. Co. 314-726-2233 
NY Glen Head, J.A. Keeneth 516-676-1355 
NY New Hartford, KLM Assoes. 315-735-8525 
NY N. Syracuse, KLM Assocs. 315-458-6214 
NY Rochester, KLM Assocs. 716-442-0820 
Ohio Cincinnati, R. O. Whitesell & Assoes. 

513-521-2290 
Ohio Cleveland, A. O. Whitesell & Assoc. 

216-228-7525 
Ohio Columbus, A. O. Whitesell & Assocs. 

614-888-9396 
Ohio Dayton, A. O. Whitesell & Assocs. 513-298-9546 
Okla Oklahoma City, J Blackstock 405-947-3256 
Okla Oklahoma City, Johnson-Coates & Assoes. 

405-732-2141 
Pa 
Pa 
Pa 

Harrisburg, J Mendler 717-545-1374 
Philadelphia, J. A. K. Co. 215-DE-6-5858 
Pittsburgh, A. O. Whitesell & Assoc. 

412-242-0100 
Tenn Bristol, A. O. Whitesell & Assocs. 615-968-4195 
Tex Addison, Campion Sis. Co. 214-239-9196 
Utah Salt Lake City, Arrowhead Sis. Co. 801-487-3444 
Wash Seattle, F Jackson Co. 206-EM-3-3931 

PROTO MAnC CO., 1832 Amberlawn Ave., Cincinnati .. 
Ohio, 45237, Tel: 513-761-8010; VP & Sis. M9r: J. 
Restle; Tech. Supv: J. Kelly 

PSC TECHNOLOGY INC., 1200 Grand Central Ave., 
Glendale, Cal., 91201, Tel: 213-245-8424; Dir. Mktg: A. 
Lanoil 

PULSAR INSTRUMENTS, INC., 3005 Spring SI., Redwood 
City, Cal., 94063, Tel: 415-364-4600; V.P: A.F. 
Williams; P: D.O. Keough 

PULSE ENGRG., INC., Box 12235, San Diego, Cal., 92112, 
Tel: 714-279-5900, TWX: 910 335 1527; Sis. Mgr: J.S. 
Kerr 

Local Sales Offices & Reps. 
Cal Santa Clara, Pulse Engrg., Inc. 408-248-6040 
Cal Studio City, Pulse Engrg. Inc. 213-872-0735 
Fla Boca Raton, Pulse Engrg_ Inc. 305-391-3803 
III Chicago, Pulse Engrg. Inc. 312-992-3720 
Mass Waltham, Pulse Engrg. Inc. 617-894-0950 
Pa Abington, Pulse Engrg. Inc. 215-887-4343 

PULSE TECHNIQUES,INC_, 1411 Palisade Ave., Teaneck, 
N.J., 07886, Tel: 201-837-2575; Sis. Mgr: W.O. 
Summerlin 

PURE CARBON CO., INC., 441 Hall Ave., SI. Marys, Pa., 
15857, Tel: 814-781-1573; Sis. Mgr: J.M. Clark 

Local Sales Offices & Reps. 
Cal LaCanada, Puns Carbon Co. 
Conn Bristol, Puns Carbon Co. 
Ga Marietta, Pure Carbon Co-
lli Chicago, Sittler Co. 
III East Peoria, Pure Carbon Co. 
Ind Hammond, W. C. Boldt 
Mich Plymouth, Pure Carbon Co. 
NJ Carlstadt, Hoyt Sales Co. 
NY Camillus, Pure Carbon Co. 
Ohio Centerville, Pure Carbon Co. 
Ohio Chegrin Falls, Puns Carbon Co. 

213-790-1830 
203-584-0367 
404-436-9067 
312-733-4616 
309-899-1935 
219-931-7091 
313-453-7310 
201-935-0044 
315-487-1439 
513-433-1314 
216-338-3900 

Pa SI. Marys, Pure Carbon Co. 814-834-2722 
Tex Fort Worth, Porter Co. 817-281-1415 
Wash Seattle, Pure Carbon Co. 206-542-2616 
Wisc Lake Mills, Pure Carbon Co. 414-648-8205 

PYLON CO., INC., 51 Newcomb SI., AtUeboro, Mass., 
02703, Tel: 617-222-3726; Sis. Mgr: R.M. Pozzo 

PYROFERRIC - N. Y.,INC., Bronx Blvd. at 216th SI., Bronx, 
N.Y., 10467, Tel: 212-654-3930; Pres: A.D. Ponemon; 
VP: S.J. Horner; Sis. Mgr: J.A. Roberts 

PYROFILM CORP., 60 S. Jefferson Rd" Whippany, N.J., 
07981, Tel: 201-887-8100, TWX: 710-986-8220; V.P. 
Mktg: J.A. Cook ................................... _._ .. _ .... VoI ,.1154 
Local Sales Offices & Reps. 
Ariz Scottsdale, Inter-Mountain Eng. Co. 

Cal Los Angeles, E. Landa Co. 
Cal Mountain View, Winco, Inc. 
Colo Denver, Randy Smith Assocs. 

602_947-7379 
213-879-0770 
415-365-6082 

Conn Bethel, Livera-Polk Assocs. 203-748-4639 
Fla Orlando, Irby & Connolly 305-894-8471 
Ga Atlanta, Holcombe Sis. Agency 404-233-2837 
Ga Smyrna, Spartech Assocs. 404-432-3644 
III Chicago. Berndt Assoc., Inc. 312-283-0713 
Md Randallstown, C.L. Malinow & Co. 301-922-2092 
Mass Watertown, P.J. Engrg. Sis. 617-924-5950 
Mich Royal Oak, Satullo Co. 313-549-3910 
Minn Minneapolis, Comstrand 612-560-5300 
NJ MadiSon, A.L. Livera & Assocs. 201-377-3220 
NJ Plainfield, Allied Sis. 201-756-7125 
NM Albuquerque, Inter-Mountain Eng. Co. 

NY Huntington, COB Entprs. 
505-344-2212 
516-692-5200 

NY Kingston, Ossmann Component Sis. 
914-338-5505 

NY Rochester, Ossmann Compo Sis. 716-442-3290 
NY Roslyn Hgts., A.L. Livera & Assocs. 

516-484-1276 
NY Syracuse, Ossmann Compo Sis. 315-454-4477 
NY Vestal, Ossmann Compo Sis. 607-785-9949 
NC Burlington, P. J. Nasher Co. 919-226-8053 
Ohio Cleveland, Satullo Co. 216-486-2800 
Ohio Dayton, Satullo Co. 513-293-7061 
Wash Bellevue, R. Over Sis. 206-454-4551 
Exp: Conn., Stamford, Dage Corp. 203-324-3123 
For: Can., Montreal, Que., Electrodesign, Ltd. 

PYROFILM Local Distributors 
Tex Houston, Lenert Co .. Box 2184 713-225-1465 

Q-TECH CORP~ 11529 W. Pleo Blvd., Los Angeles, cal., 
90064, Tel: 213-473-1105; S/M: H. Phillips ._.Vol ~ 
Local Sales Offices & Reps. 
Cal Encino, EI Tel Inc. 213-981-9881 
Cal San Diego, Tauber Assoos. 714-274-7242 
Ind Auburn, D. Flanagan 219-925-1757 
Md College Park, J & B Elctrns. 301-864-4011 
Mass Burlington, Burlington Sis., Inc. 617-272-7655 
NY Hicksville, Salsbury Assocs. 516-938-1080 
Tex Houston, TCI Elctrns. 713-774-5019 

Q.V.S., INC., 20 North 15th 51., East Orange, N.J., 07017, 
Tel: 201-673-3996; Sis. Mgr: F.D. Fogle 

QUADRASTAT CONTROLS CORP., 4429 San Femando 
Rd., Glendale, Cal .. 91204, Tel: 213-245-1098, TWX: 
910-497-4783; Pres: P.O. Adams 

QUALCO, One First SI., Los Altos, Cal., 94022, Tel: 
415-964-7666; Sis. Mgr: K. Meyer 

--- Advertisement ---

QUALCO manufactures relay testers, 
as well as Kelvin-type (dual contact) 
relay test sockets in more than SOO dif
ferent configurations including TO-S 
types. Entire product line formerly 
produced by EECO and, then, Photo
logic CO ..... now produced by 
QUALCO. Write for literature con
taining detailed listing of SOO relay 
sockets for which we are already too
led .•... maybe the socket you need for 
that relay is ·already available. from us. 

QUAKER ELCTRNS., Box 215, Hunlock Creek, Pa., 18621, 
Tel: 717-256-3477 

QUAN-TECH, Dlv. KMS Inds.,lnc~ 43 S. Jefferson Rd., 
Whippany, N.J., 07981, Tel: 201-887-5508; Sis. Mgr: J. 
Anderson ..... _ ...... _ •• _. __ ... _ .................. _ ... _ ..... Vol 1 ...... 

Local Sales Offices & Reps. 
Cal Palo Alto, A.F. Sis. Engrg. 
Cal Pasadena, A-F Sis. Engrg. 
Colo Golden, J. Hurlbut 
Fla Orlando, Quan-Tech 
III Chicago, K. Meyers 
Ind Indianapolis, K. Meyers 
Kans Lenexa, S. Sterling Co. 
Md Silver Spring, Sel-Tronies 
Mass Cambridge, Vector Sis. 
Mich Detroit, S. Sterling 
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415-328-3739 
213-MU-I-5631 

303-279-7138 
305-423-0621 
312-774-6440 
317-243-8861 
913-889-2995 
301-589-3391 
617-491-5700 
313-255-1970 

RADIO 

Minn Mpls., K. Meyers 612-920-7080 
Mo SI. Louis, S. Sterling 314-542-3836 
NJ Whippany, Quan-Tech 201-887-5508 
NC Winston-Salem, Quan-Tech 919-722-3155 
Ohio Cleveland, S. Sterling 216-442-8080 
Ohio Dayton, S. Sterling 513-298-7573 
Pa Pittsburgh, S. Sterling 412-922-5720 
Tex Dallas, Quan-Tech 214-243-2141 
Exp: N.Y. N.Y., S. Ginsbury 212-689-5212 
For: Can .• Calgary, Alberta, Can. Marconi 

403-243-7751 
For: Can., Don Mills, Onl., Can. Marconi 

416-445-9900 
For: Can., Edmonton, Alberta, Can. Marconi 

403-429-3387 
For: Can., Halifax, N.S., Can. Marconi 902-454-8321 
For: Can., Montreal, Que., Can. Marconi 

514-343-3411 
For: Can., Ottawa, Onl., Can. Marconi 613-232-1672 
For: Can., SI. John's, N.F., Canadian Marconi 

709-726-2422 
For: Can., Vancouver, B. C., Can. Marconi 

604-291-2331 
For: Can., Winnipeg, Man_, Can. Marconi 

204-775-0348 
QUAN-TECH Local Distributors 
Ohio Cincinnati, United Radio Co., Summit & Reinhold 

Dr. 800-582-7080 
--- Advertisement ---

QUAN-TECH Component Noise 
Analyzers are the industry standard 
for semiconductor noise measure
ments. Models are available for testing 
Transistors, Diodes, I C's, Resistors, 
thick or thin Film Circuits. Applica
tions include Lab Studies, Incoming 
Inspection, and High Speed Produc
tion Tests. Use Noise Testing to select 
components for improved perform
ance and reliability. 

QUANTROL ELCTRNS., INC., 1820 Mills Ave., EI Paso, 
Tex., 79901, Tel: 915-532-4651 ; Sis. Mgr: J. Mortanson 

Local Sales Offices & Reps. -
III Rolling Meadows; Sumer Inc. 312-394-4900 
Mich Farmington, Sheridan Assocs. 313-477-3800 
Mo Florissant, Sheridan Assoca. 314-837-5200 
Ohio Cincinnati, Sheridan Assoca. 513-761-5432 
Pa Monroe, Sheridan Assocs. 412-373-1070 

QUARTZITE PROCESSING, INC., 6 Holyoke SI., Malden. 
Mass., 02148, Tel: 617-322-1380; Treas: P.S. 
Yanofsky; Gen. Mgr: J.H. Westerman; Pres: J.H. 
Westerman 

QUEENSBORO TRANSFORMER & MACH .. 115-25 15th 
Ave., College PI., N.Y., 11356, Tel: 212-461-5552; Sis. 
Mgr: K. Simon 

RADIAL CONTROLS DIV. NICELY CORP .. 2555 E. 55th 
PL, Indianapolis, Ind., 48220, Tel: 317-255-2796; SIs. 
Mgr: R. Newsom ._ ... ___ ._. __ .. __ ._. __ ._. __ .. _. Vol :ze524 
RADIATION DEVICES CO., Box 9450, Baltimore, Md., 

21234, Tel: 301-665-2764; Sis. Mgr: P.E. Benson 
Local Sales Offices & Reps. 
Ariz Scottsdale, S & S Assoca. 602-946-3802 
Cal Encino, CDH Assoes. 213-345-3111 
Colo Lakewood, Harvey Data Sys. 303-427-5299 
Fla Orlando, Gra-Mar Inc. 305-894-3351 
Ohio Cleveland, Industrial Sis. Assocs. 216-721-7500 
Tex Dallas, Engrg. Assocs. 817-268-1155 
Tex Houston, Engrg. Assocs. 713-644-6397 

RADIATION DYNAMICS, INC., 1800 Shames Or •• 
Westbury, N.Y., 11590, 'l"el: 516-334-3990; SIS. Mgr: 
A.L. Malnati; For'n Sis. Mgr: J.H. Bly . 

RADIO MATERIALS CO., Dlv. P.R. Mallory, 4.24.2 W. 8ryn 
Mawr Ave .. Chicago, In., 80646, Tel: 312-478-3800, TWX: 
810-221-2195; Acct. Supry: R.D. Merritt; Acct. Suprv: J. 
Glynn; SIB. Svc: M. Dornlk .u .. __ .u .... _ •• __ u_ Vol 3"414 

Local Sales Offices & Reps. 
Ariz Phoenix, R. Stitzer 
Cal Burlingame, W.C. Stafford 
Cal La Mirsda, RMC Dlv. P.A. Mallory 
Conn Meriden, Eagle Assocs. 
Fla Orlando, RMC Div. P.R. Mallory 
III ChICago, RMC Div. P.R. Mallory 
Kans Leawood, Vasan Sis. 
Mass Needham, Eagle Assoca. 
Minn SI. Paul. Rhode Elctrn. Sis. 
NJ Marlton, J. Kornberger 
NY Plandome, F. Spellman 
NY Syracuse. N. Matchuk 
Ohio Cincinnati, A. Wahl 
Ohio Columbus, A. Wahl 
Ohio Osyton, A. Wahl 
Ohio Lyndhurst, A.C. Wahl Assoc. 
Okla Tulsa, G.V. Peck Co. 
Ore Portland, Earl & Brown 
Tex Garland, G. Peck 

602-943-4960 
415-348-2081 
213-921-7939 
203-235-9036 
305-855-8353 
312-478-3600 
913-649-0679 
617-444-3446 
612-739-0050 
609-428-4050 

516-MA-7-3399 
315-488-3251 
513-821-3270 
614-457-5719 
513-252-0961 
216-461-4930 
918-585-2853 
503-292-9145 
214-341-8311 
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RADIO 

, TeXHouston, G, Peck 713-664-1435 
"Wash Seattle, Earl & Brown 2Q6-AT-4-1121 
exp:I!ld"lndianapolis, Mallory 317-636-5353 
For: Can., Toronto, Ont,P. Heenan 416-223-3619 

RADIO RESCH. CO., 189 Mt. ·PleasantAve .• Rockaway. 
N.J., 07866, Tel: 201-627-1754; Sis. Mgr: A.W. Adler 

RADIO SWITCH, State Hwy. 79, Marlboro, N.J., 07746. 
Tel: 201-462-6100; Sis. Mgr: F.L. Gaskill 

RAGEN PRECISION !NOS.. INC., 9 Porete ·Ave.. N. 
Arlington; N.J .• 07032; Sis. Mgr: N.A. Lopata; Mktg. 
Mgr: J.S. Hobbs 

RAILWAY COMM .• Rycom InSlrs .• 9351 E. 59th St .• 
Raytown, Mo .• 64133. Tel: 816-353-2100; Sis. Mgr: E.E. 
Tuel 

RAM CHEMS., Div. Whittaker Corp .. 210 E. Alondra Blvd .• 
Gardena. Calif.; 90248, Tel: 213·FA-1-0710; Sis. Mgr: 
R.M. Simpson 

RANDOLPH PRODS. CO., 12th St.. Carlstadt, N.J .• 07072. 
Tel: 201-438-3700; Pres: J.H. Randolph 

RANK PRECISION INDS .• 411 Jarvis Ave .• Des Plaines. III .• 
60090, Tel: 312-297-7720; Mktg. Mgr: J.M. Carntlball; 
Off. Mgr: J. Reinert 

--- Advertisement --
Complete line of CRT's, Fiber Optics, 
industrial and broadcast lenses, mois
ture measurement and metal dete.ction . 
equipment precision measuring instru
ments for measurement of Thin Film 
thickness and analytical instruments 

RANTEC DIV., Ernllrson EIee. Co .• 24003 Ventura Blvd., 
CalabasllS, CallI.. 91302. Tel: 213,347-5446. TWX: 
910-494'1218; Dir. Mktg: C. lindsay 

RATELCO. INC .• 610 Pontius Ave. N .• Seattle, Wash., 
98109, Tel: 206-624-7770; Sis. Mgr: P. Burton 

--- Advertisement ---
Ratelco engineers and manufactures 
battery chargers, power supplies and 
inverters, standard and custom. Solid 

,. state, either regulated or· non
. regulated filtered or unfiltered. On' 

time deliveries. OEM: pricing. Let us 
help .Solve your problems. Call Or 
write. 

RAULAND. Div. Zenith Radio Corp .• 2407 W. North Ave .. 
Melrose Pk., HI.. 60160. Tel: 312-345-4700; Dir. Mktg: 
T.Snow 

RAWAY BEARING CORP .• 8 Melnick Rd., Monsey. N.Y .• 
10952. Tel: 914'352-4944; Pres: A. Baskin 
~ Advertisement ---

World's largest Stockist of Aeronautic 
and Instrumentation Bearings - Air
craft Control. Jet Engine. Rod Ends, 
Instrument. and Miniature Bearings. 

O.E.M. Rep for Kubar Inc.; Cam
bridge. Mass. mfg. of Precision Minia
ture Bearings. 

RAY-O-VAC DIV., ESB Inc .• 212 E. Washington Ave., 
Madison, Wise .• 53703. Tel: 608-255·7201; Sis. Mgr: 
R.B. Cook 

RAY-O-VAC Local Distributors 
NY Lynbrook. Peerless Radio, 19 Wilbur SI. 

516-593-2121 
NY'. . New York. Midway Ind'!. EIec .• '38 E. 29th St. 

. ;!12-889-O370 
RAYMOND CONTROLS CORP .• 2081 S. Main Sl. 

Middletown. Conn .• 06457, Tel: 203-;47-7247, TWX: 
710-428-7944; Adv. Mgr: S. Lapenson; Applications 
Engr: F.J. Rica . 

RAYMOND ENGRG. INC .. 217 Smith St.. Middletown, 
Conn .• 06457. Tel: 203-347-5611, TWX: 710-428-7944; 
Mktg. Mgr: J.G. Lombardo 

RAYTEK.INC., 1277 Terra Bella Ave., Mountain View. Cal.. 
94040. Tel: 415-961-1650; Sis. Mgr: M. Wank 

RAYTHEON DATA SYSTEMS CO.. 1415 
Boston-Providence Tpke .• Norwood. Mass .• 02062, Tel: 
617-762-6700, TWX: 710-336-0646; Display Sys. Mktg: 
H. Bannon; Computar Mktg: W. Karava1Os; 
Telecommunication Mktg: J. Cheval 

Local Sales Offices & Reps. 
. Cal Burlingame, Raytheon Data Sys. Co. 

415-692-4640 
Cal Los Angeles. Raytheon Data Sys. Co. 

213-641-9180 
Colo Denver. Raytheon Data Sys. Co. 303-770-6241 
Ga AUanta. Raytheon Data Sys. Co. 404-631-0091 
III Schiller Park. Raytheon Data Sys. Co. 

312-671-0410 
Mo Kansas City. Raytheon Data Sys. Co. 

816-741-1560 
NY New York. Rayth80n Data Sys. Co. 

212-661-2'190 
'. NY Rochester. Raytheon DataSYS. Co. 

116-381-1461 
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.Tex Houston. Raytheon Data Sys. Co. 713-771-4449 
Tex . Richardson. Raytheon Data Sys. Co. 

214-231-8391 
R~YTHEON CO .. OisIribuIor Prods. Oper .• Fourth Ave .• 

Burlington. Mass .• 01803,TeI:. 617-272-6400, TWX: 
710-332-7641; Engrg. Mgr: J.A .. Hickey 

RAYTHEON. DISTR. PRODS. Local Distributors 
Ala Huntsville, Hall-Mark Elctms., Box 1133 

. 205-539-0691 
Ariz Phoenix. KIeruItf - Phoenix, 2633 E. Buckeye Rd. 

. 602-273-7331 
cal Garde!! Grove. Allied Elctms., 12311 Industry SI. 

213-598-6605 
Cal Los Angeles. Kierulff-Los Angelas. 2585 

Commerce Way 213-885-5511 
Cal Ml View. E1mar Elctrn .• 2288 Charleston Rd . 

. "415-961-3611 
Cal Palo Alto, KieNIff-Palo Alto. 3968 E. Bayshora 

Rd. 415-988-6292 
Cal' San Diego, KieNlff·San Diego. 8797 Balboa Ave. 

714-278-2112 
III Chicago. Allied Elctms .• 2400 W. Washington 

Blvd. 312-421-2400 
III Elk Grove Vi, Hall .. Mark Elctrns. corp .• 180 

Crossen Ave 312-437-8800 
III Palatine. Ohm/Elctrns. 645 Vermont Ave 

312-35U500 
Ind Ft. Wayne. Ft. Wayne Elctms. Supply. 3606 

Maumee Ave. 219-742-4346 
Kans Lenexa. Hall .. Mark Elctm .. 9008 RosehiU Rd. 

913-888-4747 
Md Baltimore. Raclio Elec. Service Co., 1026 

Cromwell Bridge Rd. 301·823-0070 
Mlnn Minneapolis. Elctm Cen1er Inc .• 127 3rd Ave. N. 

612-338-5881 
Minn Minneapolis. Hall-Mark Elctms .• 4555 W. 77th St. 

812-925-2944 
Mo SI. LOUis. Hall·Mark Elctrn. Corp,. 6100 Madison 

Ave. 314-521-3800 
Neb Omaha. Radio Equipment Co .• Box 3843. 625 N. 

18th SI. 402-341-7700 
NJ PatersOn. United-Page, Inc. 481 Getty Ave 

201-279-7500 
NJ Pennsauken. Recso Eltms.-DiY. of Astex. Airport 

& Central Hwys. 609-662-4000 
NM Albuquerque. Kierutff-New Mexico. 2524 Baylor 

Dr •• S.E. 505·247-1055 
Ohio Akron. Sun Radio Co .• 110 E. Market $1. 

216-HE-4-2171 
Tex Ft. Worth. Allied Elctrns .• 401 E. 8th St. . 

817 .. 336;5401 
Tex Ft. Worth. Swieco.lnc .. Box 670. 1518 E. 

Lancaster St 817·335-6521 
Tex ~ouston. GeophySical Supply Co .. Box 52230 

713-224-0621 
Va NOrfolk. Priest Elctrn., 6431 Ttdewater Dr. 

703-855-2021 
Wise Milwaukee, Electronic Expeditors. Inc .• 6045 N. 

Green Bay Ave. 414-228 .. 8100 
Wise Milwaukee, Hall-Mark Elctms .• 11925 Ripley Ave. 

414-476-1270 

RAYTHEON CO •• Ind'. Compa. Oper •• 465 centni Stq 

Quincy. Ma.... 0210. Tel: 617-479-5300, TWX: 
710-337-8879; Mktg. Mgr: J.F. Regen ._ .... VOI zensl 
Local Sales Offices & Reps. 
Cal Los Angeles 213-641-3103 
Cal MIn. View 415-964-4754 
III Elmhurst 312·833-6760 
Mass Wal1han\ 617-890-8080 
NY Graat Neck. Raytheon Co. 516-482-8480 
Ohio Dayton 513-254-3571 
Tex Dallas 214-233-2939 
Va Arlington. Raytheon Co. 703-979-6100 
Exp: Mass .• Lexington. Raytheon Overseas, Ltd. 

. 611-862-6600 
For:· Can .• Watarloo. Ont., Raytheon Can .. ltd. 

519-745-6831 
RAYTHEON Local Distributors 
Ala Huntsville. Powell Elctms/HuntsvIIIe. Box 1095. 

803 Ostar Or. 205-539-2731 
Cal Goleta. Radio Prods. Sis .• 350 S. Kellogg Ave 

805-964-8823 
cat Los Angetas. Radio Prods. SIs .• 1501 S. HIli 81 . 

213,748-1271 
Cal MI. View. Powell Elctms/Cafifomla. Box 997. 411 

Fairchild Dr. 415-964-0820 
,Cal San Diego. Radio Prods. SIs .• 7889 Clalrernont 

Mesa Blvd. 714-292-5611 
Fla MiamI Springs, Powell Elctrns/Florlda. Box 514, 

1.740 NW 69th Ave 305-885-8761 
. Fla Orlando. PaweD Elctrns/Florlda. Box 5604. 2032 

PaImridge We,y 305-859-1450 
Md BeItsviI1e. Powell Elctms/Washington, 10128 

Hanna St. 301-937-4030 
Mass Boston. De Mambro EIctrns. 1095 

Commonwealth Ave. 617-787-1200 

·Vol ..... 1973 

NY New York. Midway Ind·1. Elee., 38 E. 29th SI. 
212-869-0370 

Pa Philadelphia. POWell EI~I'f!S, Inc .. Box 8785. S. 
Island Rd & Enterprise Ave 215-365-1900 

RAYTHEON CO., MIcrowave & Power Tuba DiY., 190 
Willow St.. Waltham. Mass .• 02154. Tel: 617-899-8400, 
TWX: 710-324-6588; Mkl. Mgr: A.F. Vacaro 

Local Sales Offices & Reps. 
Cal Los Angeles, Raytheon Co. 213-641-3103 
Cal Mountain View. Raytheon Co. 415·964-4754 
III Elmhurst. Raytheon Co. 312-833-3780 
Mass Waltham. Raytheon Co. 617-890-8080 
NY Graat Neck. Raytheon Co. 516-482-8480 
Ohio Dayton. Raytheon Co. 513·254-3571 
Tex Dallas, Raytheon Co. 214-233-2939 
Va Arlington. Raytheon Co. 703-979-6100 
Exp: Mass .• Lexington. Raytheon Overseas. Ltd. 

617-862-6600 
RAYTHEON MICROWAVE & POWER TUBE Local Dist, 
La Baton Rouge. Ralph·s. Inc .• 1732 Plank Rd. 

504-344-3761 
La Lafayette. Ralph's Inc .. 3004 Cameron SI. 

318-234·4507 
1.$. New Orleans. Ralph's, Inc .• 4334 Stemway Dr. 

504-242·2731 
Mass Boston. Da Mambro Elctrris, 1095 

Commonwealth Ave. 617·787 .. 1200 
NY New York. Midway Ind·1. Elec., 38 E. 29th SI. 

212-869-0370 
Tex Beaumont, Ralph's. Inc .• 1270 Broadway 

713-833 .. 9443 
RAYTHEON. Semiconductor Div., 350 Ellis SI.. MI. View. 

Calif .• 94040, Tel: 415·968-9211. TWX: 910·379-6445; 
Mktg. Mgr. Svc: D.w. BeliaCk; Sis. Mgrs: G.R. 
Satterthwaite 

RAYTHEON, SEMICONDUCTOR Local Distributors 
Cal Irvine, Cramer!L. A .. 17201 Daimler St. 

714·979-3000 
Cal Menlo Park, Ball Inds .• Elctrn Oistr. Div .• 1070' 

Obrten Dr 415·323·9431 
Cal MI. View. Elmar Elctm .• 2288 Charleston Rd. 

415·961-3611 
Conn Hamden, Arrow Elctrncs .• 295 Treadwell SI. 

203·248-3801 
Fla Hollywood. Crarner/Ew Hollywood, 4036 North 

29th Avenue 305·923-8181 
III Mt Prospect, Cramer/Chicago. 1911 South 

Busse Road 312·593-8230 
Md Baltimore, Arrow Elctms .• 5207 E. Drive 

301·247·5200 
Md GaIthersburg. Cramer/Ew Washington. 16021 

Industrial Drive 301·946-0110 
Mass Burlington. Arrow Elctms .• 15 A Street 

617·273-0100 
Mass Newton. Cramer Elctrn. Inc .• 85 Wells Avenue 

617·969 .. 7700 
Mass Newton. Cramerllnlemational. 85 Wells Ave. 

617-969-7700 
NJ Moorestown, Arrow Elctms .• Pleasant Valley Rd. 

609·235 .. 1900 
NJ Saddlebrook. Arrow Elctrns. Inc .• 285 Midland 

Ave. • 201·797·5800 
NY Farmingdale. Arrow Elctrns., Inc .• 900 Broad 

HOllow Rd .• Rte. 110 516·694-6800 
NY New Hyde Park. Lafayette Ind'!. Elctms .• lnc .• 

1327 Second Ave. 516·488-6600 
NY Rochester, Cramer/Rochester. 3259 Winton 

Road South 716-275-0300 
Ohio Cleveland. Arrow Elctrns •• 23945 Mercilantile Rd. 

. 216·464-2000 
Ohio Dayton. Arrow Elctms .. 3100 Plainfield Rd. 

513 .. 253·9176 
R.C.A. AEROSPACE SYS. DIV .• Routes 3 & 62. Box 588. 

Burlington. Mass .• 01803, Tel: 617-272-4000 
RCA CORP .• Communications Systems Div., Front & 

Cooper. Camden. N:J .• 08102. Tel: 609-963·8000. 
TWX: 609-385-5939; Div. V.P. BlC Sis: J.E. HHI; Mgr. 
Govt. & CCTV Sis: J.L. Nickels 

RCA Local Distributors 
NJ Pennsauken. Recso Ellms.-Div. of Astax. Airport 

& Central Hwys. 609 .. 862-4000 
RCA ELECTROMAGNETIC & AVIATION SYS. DIV., 

8500 Balboa Blvd .• Van Nuys.CaI .. 91409. Tel: 
. 213·894-8111 

RCA ELCTRNS. COMPS .• 415 S. 5th St.. Harrison. N.J .• 
07029. Tel: 201-485·3900, TWX: 201-621-7846; SIS. 
Mgr: R.B. Means . 

Local Sales Offices & Reps. 
cal Hollywood 
cat los Altos 
Cal San Francisco 
Colo Denver 
Fla Riviera Beh. 
Ga AUantB 
III Des Plaines 
Ind Ft. Wayne 
I!ld . lI)dianapoIiS 

213-461-9171 
415·948-8996 
A 15·441-2200 
303-433-8841 
305-842-0141 
404-634-6131 
312-827-0033 
219-485-9883 
317-546-4001 . 
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Kans Overland Pk. 
Mass Needham Hgts. 
NJ Cherry Hill 
NJ Clark 
NY Syracuse 
Ohio Cleveland 
Tex Dallas 
Va Arlington 
Wash Seattle 

913-642-7656 
617-444-7200 & 444-8490 

609-424-4773 
201-485-3900 
315-474-8221 
216-241-7900 
214-638-6200 
703-558-4286 

Exp: Harrison. NJ. Intal. Mktg. 
For: Can .• Montreal. 810 Que. 

RCA ELCTRNS. Local Distributors 

206-622-8350 
201-485-3900 
514-453-9000 

Ala Birmingham, J.W. Clary Co., 1713 Second Ave. 
S. 205-322-2488 

Ala Huntsville, Cramer lEw Huntsville. 2310 Bob 
Wallace Ave.SW 205-539-5722 

Ariz Phoenix. Kierulff - Phoenix. 2633 E. Buckeye Rd. 
602-273-7331 

Cal Culver City. Hamilton Electro Sales 
213-870-7171 

Cal Garden Grove, Allied Elctrns., 12311 Industry SI. 
213-598-6605 

Cal Hollywood. Hamiltonl Avnet Elctmcs. 
305-925-5401 

Cal Los Angeles. Kierulff-Los Angeles, 2585 
Commerce Way 213-685-5511 

Cal Los Angeles. Metermaster-Main Off .• 5646 Jillson 
SI. 213-685-4340 

Cal Los Angeles. Radio Prods. SiS., 1501 S. Hill SI. 
213-748-1271 

Cal MI. View. Abacus Elctrns. Co., Inc., 1065 Terra 
Bella Ave. 415-961-1500 

Cal MI. View. Elmar Elctrn .• 2288 Charleston Rd. 
415-961-3611 

Cal MI. View. Hamiiton/Avnet Corp., 340 Middlefield 
Rd. 415-961-7000 

Cal Palo Alto, Kierulff-Palo Alto, 3969 E. Bayshore 
Rd. 415-968-6292 

Cal San Diego. Kierulff-San Diego. 8797 Balboa Ave. 
714-278-2112 

Cal San Diego, Radio Prods. Sis .• 7889 Clairemont 
Mesa Blvd.· 714-292-5611 

Cal San Jose. Quement Ind'l. Elctrns., 1000 S. 
Bascom Ave. 

Colo Denver. Burstein-Applebee 303-244-3336 
Colo Denver, Kierulff-Denver. 10890 E. 47th Ave. 

303-343-7090 
Conn Hamden, Arrow Elctrncs .• 295 Treadwell SI. 

203-248-3801 
Fla Hollywood. Cramer lEw Hollywood. 4035 North 

29th Avenue 305-923-8181 
Fla Hollywood, Schweber Elctrns. 305-927-0511 
Fla Orlando. Cramer/Ew Orlando. 345 North 

Graham Avenue, Box 20214 305-894-1511 
Ga Atlanta, Hamiltonl Avnet Elctrncs .• 6700 1-85 

Access Rd. . 404-448-0800 
Ga Atlanta, Jackson Elctrncs .• 1135 Chattahoochee 

Ave. NW 404-355-2223 
Ga Atlanta. Schweber Elctrns. 404-449-9170 
III Chicago, Allied Elctrns., 2400 W. Washington 

Blvd. 312-421-2400 
III Chicago, Schwaber Elctrns. 312-593-2740 
Ind FI. Wayne, Flo Wayne Elctrns. Supply, 3606 

Maumee Ave. 219-742-4346 
Ind South Bend. Radio Distr Co Inc, 1212 High St 

219-287-2911 
Kans Kansas City. Burstein-Applebee 816-561-5460 
Kans Prairie Village, Hamilton/..,vnet Elctrncs., 3500 W. 

75th SI. 913-362-3250 
Ky Louisville, Burks. P.I .•. 842 S. 7th 502-589-3960 
La Baton Rouge. Ralph·s. Inc .• 1732 Plank Rd. 

504-344-3761 
La Lafayette, Ralph's Inc., 3004 Cameron SI. 

318-234-4507 
La Shreveport, Interstate Elec. Co .• 1419 Culpepper. 

Box 1094 318-423-6131 
. Md Baltimore, Arrow Elctrns., 5207 E. Drive 

301-247-5200 
Md Baltimore, Radio Elec. Service Co., 1026 

Cromwell Bridge Rd. 301-823-0070 
Md Gaithersburg. Cramer/Ew Washington. 16021 

Industrial Drive 301-948-0110 
Md Rockville. Schweber Elctrns. 301-881-2970 
Mass Boston. De Mambro Elctnns, 1095 

Commonwealth Ave. 617-787-1200 
Mass Burlington, Arrow Elctrns .• 15 A Street 

617-273-0100 
Mass Newlon. Cramer Elctrn. Inc., 85 Wells Avenue 

617-969-7700 
Mass Waltham, Schwaber Elctrns. 617-890-8484 
Mich Detroit. Schweber Elctrns. 313-583-9242 
Minn Duluth. Northwest Radio. 123 E. First SI. 

218-727-1565 
Minn Minneapolis. Hamiltonl Avnet Elctrns. 

612-854-8400 
Mo SI. Ann. Interstate Ind· Elctrn. 10525 SI. Charles 

Rock Rd 314-426-8522 

Mo SI. Louis, Van Sickle Radio Elctms, Inc. 1915 
Washington Ave 314-MA-I-5000 

Neb Lincoln. Scott Elctrn Supply Corp., 4040 Adams 
SI 403-434-8308 

NJ Clifton. Eastern Radio. 312 Clifton Ave. 
201-471-6600 

NJ Moorestown, Arrow Elctrns .• Pleasant Valley Rd. 
609-235-1900 

NJ Saddlebrook. Arrow Elctrns. Inc .• 285 Midland 
Ave. 201-797-5800 

NJ Somerset, Schweber Elctrns. 201-469-6008 
NY Buffalo. Radio ·Equip. Corp .• 196 Vulcan St 

716-874-2690 
NY Buffalo. Summit Disl. Inc .• 916 Main SI. 

716-884-3450 
NY Farmingdale. Arrow Elctrns., Inc., 900 Broad 

Hollow Rd .• Rte. 110 516-694-6800 
NY Lynbrook. Peerless RadiO, 19 Wilbur SI. 

516-593-2121 
NY Rochester. Schweber Elctrns. 716-328-4180 
NY Westbury. Schweber Elctrns .• Jericho Tpke 

516-334-7474 
NY Woodbury, Harvey Radio. 60 Crossways Park W. 

516-921-8700 
NC Raleigh, Schweber Elctrns. 919-832-8881 
NC Winston-Salem, Cramer/EW, 938 Burke Street 

919-725-8711 
Ohio Akron. Akron Elctrn. Supply, 107 S. Arlington St 

216-762-8818 
Ohio Akron, Sun Radio Co., 110 E. Market SI. 

216-HE-4-2171 
Ohio Beachwood, Schweber Elctrns. 216-464-2970 
Ohio Cincinnati, United Radio Co .• Summit & Reinho!d 

Dr. 800-582-7080 
Ohio Cleveland, Arrow Elctrns., 23945 Merchantile Rd. 

216-464-2000 
Ohio Cleveland, Pattison Supply Co., 4550 Willow 

Pkwy. 216-441-3000 
Ohio Dayton, Arrow Elctrns., 3100 Plainfield Rd. 

513-253-9176 
Ohio Solon, REPCO, 6835 Cochran Rd. 216-248-8900 
Pa Altoona, Allegheny Elctrns. Inc, 800 Chestnut Ave 
Pa Erie. Mace Elctrn., 2631 W. 8th SI. 814-838-3544 
Pa Pittsburgh, Cameradio Co., 2801 Liberty Ave. 

412-391-7400 
Pa Reading. Barbey Elctrn .• 333 N. 4th SI. 
Tex Beaumont, Ralph's. Inc., 1270 Broadway 

713-833-9443 
Tex Dallas, Hamiltonl Avnet Elctrns .• 2403 Farrington 
Tex FI. Worth, Allied Elctrns., 401 E. 8th SI. 

817-336-5401 
Tex Houston, Hamiiton/Avnet Elctrns., 1216 W. Clay 
Tex Lubbock, R &R Elctrn Supply Co. 1607 Ave .. G, 

Box 1860 806'165-7727\ 
Utah Salt Lake City, Standard Supply Co .• 225 E. 6th 

So. 801-355-2971 
Va Norfolk, Priest Elctrn., 6431 Tidewater Dr. 

703-855-2021 
Wisc MadiSon, Satterfield Elctrn., 1900 S.Park SI. 

. 608-257-4801 
RCA GOVT. & COMM. SYS., Marne Hwy., Moorestown, 

N.J .• 08057; Mgr. Mktg. Adm: W.P. Davison 
RCA, MOBILE COMMUNICATIONS SYS., Meadow Lands. 

Pa., 15347, Tel: 412-222-1100; Dir., Mktg: D.O. Reinert 
RCA MISSILE & SURFACE RADAR DIV., Mame Hwy. & 

Borton Landing Rd., Moorestown. N.J., 08057, Tel: 
609-963-8000 

RCA PARTS & ACCESSORIES, 2000 Clements Bridge 
Rd .• Deptford, N.J., 08096, Tel: 609-963-8000 

RCA SERVICE CO .• Div. RCA Corp., Gov!. Svcs. 206-2, 
Camden. N.J.. 08101, Tel: 609-963-8000, TWX: 
710-892-0905; V.P. Mktg: J.J. Connors 

RCA SOLID STATE DIV., Rte. 202, Somerville, N. J .. 
08876, Tel: 201-722-3200, TWX: 710-480-9333; SIs. Mgr: 
E.J. Parker .......................................................... Vol 4e436* 
Local Sales Offices & Reps . 
Ariz Scottsdale 
Cal Hollywood 
Cal Los Altos 
Cal San Diego 
Colo Denver 
Fla Riviera Beach 
Ga Atlanla 
III Des Plaines 
Ind FI. Wayne 
Ind Indianapolis 
Mass Needham Heights 
Mich Lathrup Village . 
Minn Minneapolis 
Mo Overland Park 
NJ Cherry Hill 
NJ Clark 
NY Syracuse 
Ohio Cleveland 
Tex Dallas 
Va Arlington 

·Vol. 4·1973 

602-947-7235 
213-461-9171 
415-948-8996 
714-279-0420 
303-433·8841 
305-842-1577 
404-634-6131 
312-827-0033 
219-485-9683 
317-546-4001 
617-444-7200 
313-557·7555 
612-929-0676 
913-642-7656 
609-424-3650 
201-485-3900 
315-474-8221 
216-241-7900 
214-638-6200 
703-558-4161 

RE·EL 

RCA SOLID STATE DIV., MOS IC Mktg., Rte. 202, 
Somerville, N. J., 08876, Tel: 201-722-3200, TWX: 
710-480-9333; Mktg. Mgr: H.B. Shannon •••• Vol 4"'38* 
RCA Local Distributors 
Kans Kansas City, Burstein-Applebee 816-561-5460 

RCA SOLID STATE DIV., Linear Integrated Circuits, Rte. 
202, Somerville, N. J., 08876, Tel: 201-722-3200, TWX: 
710-480-9333; Mgr., LlC Appl: M.V. Hoover 

Vol 4-436* 
RCA Local Distributors 
Kans Kansas City, Burstein-Applebee 816-561-5460 

RCA SOLID STATE DIV., Packaged Circuit Functions, 
Rte. 202, Somerville, N. J., 08876, Tel: 201-722-32Oj1, 
TWX: 710-480-9333; Pro). Ldr., Hybrid Appl: W. 
Peterson; Mktg. Mgr: Len Mlneur ••..•.•••••••••• Vol 4e.t38* 

RCA SOLID STATE DIV., Thyristora" Rectifiers, Rte. 
202, Somerville, N. J., 08876, Tel; 201-722-3200, TWX: 
710-480-9333; Eng. Ldr., Thyr. Appl: T. McNulty; Mktg. 
Mgr: W.E. Wagner ............................................ Vol 4e.t36* 

RCA SOLID STATE DIV., Transistors. Rte. 202, 
Somerville, N. J., 08876, Tel: 201-722-3200, TWX: 
710-480-9333; Mgr. Pwr. Trans. Appl: D. Baugher; 
Consumer: P.R. Thomas; Ind'l: G. Scholes 

VoI4e436* 
RCA Local Distributors 
Kens Kansas City, Burstein-Applebee 816-561-5460 

RCA SERVICE CO .• Tech. Prods. Svc. Div. RCA Corp., 
Bldg. 204-2, Cherry Hill, Camden, N.J., 08101, Tel: 
609-963·8000, TWX: 710-892-0905; Sis. Mgr: B.L. 
Grossman 

RCL ELCTRNS., INC., 700 S. 21st SL, IrVington, N.J., 
07111, Tel: 201-374-3311, TWX: 710-999-5511; Sis. 
Coord: G.W. Zabel 

Vol 2-1128-1131; Vol ael002,1003,1163-1167 
Local Sales Offices & Reps. 
Ala Huntsville,lnterep 205-881-3677 
Ariz Phoenix, Gramer & Co. 602-279-1231 
Cal Torrance, O'Donnell Assocs. 213-323-9243 
Colo Wheatridge. Waugaman . 303-423-1020 
Conn No. Haven, Kitchen & Kutchin 203-239-0212 
Fla Altamonte Springs. Semtronic Assocs. 

305-831-8233 
Fla FI. Lauderdale, Semtronic Assocs. 305-566-9917 
Fla Tampa, Semtronic 813-886-4825 
III Chicago, Gassner & Clark 312-764-6121 
Ind Indianapolis, L. DeVoe 317-257-1227 
Iowa Hiawatha, Gassner & Clark 312-764-6121 
Kans Overland Park, Ensco-Rep ,913-381-7557 
Md Baltimore. Burgin-Kreh 301-788-5200 
Mass Lexington, Kitchen & Kutchin 617-862-8230 
Mich Farmington. Davis-Martenson 313-474-8300 
Minn Minnetonka, T. Ayre 612-474-4125 
Mo SI. Louis. Ensco-Rep 314-543·3935 
NJ Haddonfield, TAL 609-854-3011 
NJ Irvington, MGI 201-399-4350 
NY Rochester, W. Zimmerman 716-586-4450 
NY Syracuse, W.H. Zimmerman 315-474-4889 
NC Winston Salem, Burgen-Kreh 919-768-4174 
Ohio Cleveland, KW Elctrn. Sis. 216-831-8292 
Ohio Dayton, KW Elctrn. Sis. 513-890-2150 
Okla Oklahoma City, Ammon & Rizos 405-947-1051 
Ore Portland, Almac/Stroum 503-292-3534 
Pa Waterford, KW Elctrn. Sis. 814-796-6714 
Tex Dallas, Ammon & Rizos 214-233-5591 
Tex Houston. Ammon & Rizos 713-729-1233 
Va Lynchburg. Burgin-Kreh 703-845-5600 
Wash Seattle, Almac/Stroum 20&-763-2300 
For: Alaska, Almac Stroum 20&-232-8228 
For: Can .• Brit. Ca., Almac/Stroum (Portland) 

For: Can .• Malton. Onl., S. Hooker 
For: Can., Montreal. Que., S. Hooker 

RCL Local Distributors 

503-292-3534 
416-677-3554 
514-487-5151 

IIi 

Cal Hollywood, Hamiltonl Avnet Elctrncs. 
305-925-5401 

Palatine, Ohm/Elctrns, 645 Vermont Ave 
312-359-5500 

Ore Portland, Almac/Stroum Elctrns. 8888 SW 
Canyon Rd 503-292-3534 

Wash Seattle, Almac/Stroum Elctrns, 5811 Sixth Ave 
S. 206-763-2300 

RDF CORP., 23 Elm Ave., Hudson. N.H., 03051, Tel: 
603-882-5195. TWX: 710-228-1882; Sis. Mgr: R.S. 
Warnick; Mgr. Spec. Prod: D.i O'Connor 

flE-EL CIRCUITS, INC., 520 Victor Street, Saddle Brook, 
N.J., 07882, Tel: 201-843-3738; V.P. Sis: G. Snedecor 

Vol 1-320 
Local Sales Offices & Reps. 
NY E. Northport, Jarms Assoc. 516-368-4096 

1543 



RECORD 

RECORDER SYSTEMS DIY .. Gulton Inds., Inc., Gulton 
Industrial Park, E. Greenwich, R.I., 02818,. Tel: 
401-884-6800, TWX: 710-387-1500; SIs. Mgt: T. Tu,c:c:Hlo 

Vot 1~1 
RECORDER Local Distributors 
Ind FI. Wayne. FI. Wayne Elctrns. Supply. 3606 

Maumee Ave. 219-742-4346 
Okla Tulsa. O~ Capitol Elec .• 708 S. Sheridan 

918-836-2541 
Pa Pittsburgh, Cameradio Co .• 2801 Liberty Ave. 

412-391-7400 
RECTIFIER COMPS. CORP., 1112 Lousons Rd., Union, 
N.J., ~7083, Tel: 201-687-5410; Sis. Mgr: E.H. PoUacek 

Vol 2e925; Vol 4-527' 
Local Sales Offices & Reps. 
iii Chicago. Lightner 312-SP-4-1500 
iii Chicago, M & S Sis. 312-992-1053 
Md Phoenix, Cunningham & Assoc. 301-823-4220 
Mass Needham Hgts., Todino Engrg. 617-HI-4-7925 
Mich Detroit, A. Blumenberg 313-557-1934 
NJ Haddonfield, Gray Assoc. 609-429-5300 
NJ Ridgewood, Ballou 201-444-6990 
NY Syracuse, N. Matchuk 315-488-3251 
Wash Seattle, W. Spaulding Co. 206-282-9173 

RED POINT CORP., 105 W. Spazier, Burbank, Calif., 
91503, Tel: 213-842-4895; Sis. Mgr: RP. Craig 

REDACTRON CORP., 100 Parkway Dr. S., Hauppauge, 
N.Y., 11787, Tel: 516·543-8700; OEM Sis. Mgr: T. 
Reantillo; OEM: S. Glasser 

REDINGTON COUNTERS, INC., 130 Addison Rd., 
Windsor, Conn., 06095, Tel: 203·888-6207; Sis. Mgr: T. 
Nelson 

REED DEVICES, INC., 21 W. 183 Hill Ave., Glen EUyn,IIi., 
60137, Tel: 312-858-2050; Sis. Mgr: H.J. Roeser 

Vol3e769 
Local Sales Offices & Reps. 
Ariz Tempe, G. R. McKnight Co. 602-949-0809 
Ark little Rock, Ransom Sis. Co. 501-225-7332 
Cal Menlo Park, G. R. McKnight Co. 415-325-2844 
Cal Woodland Hills, Cummings 213-340-6035 
Fla Tampa, S: K. Wallace Assoc. 813-932-3568 
Ga Atlanta, A. Brown Assoc. 404-457-6381 
III Glen Ellyn, Rockford Controls 312-469-6016 
Kans WiChita, Avionics 316-264-6201 
Micb Brighton, H. H. Barnum Co. 313-229-2961 
Mich Lowell, H. H. Barnum Co. 616-897-9686 
Minn Minneapolis, Automated Controls 612-377-7727 
Miss Jackson. Ransom Sis. Co. 601-353-0707 
Mo SI. Louis, Miller Assocs. 314-355-1642 
NH Nashua, Bell Controls 603-882-6984 
NJ Clifton, Grimm, Siegel Assoc. 201-546-5010 
NY Buffalo, H.C. Johnson Ags. 716-632-7880 
NY Fayetteville, H.C. Johnson Ags. 315-637-9383 
NY Guilderland, H.C. Johnson Ags. 518-458-9681 
NY Plainview, Grimm, Siegel Assoc. 516-938-9721 
NY Rochester. H.C. Johnson Ags. 716-482-3000 
NC Greensboro, S. K. Wallace Assoc. 919-292-0487 
Ohio Columbus, Rockford Controls Ohio 614-231-5890 
OhiO Dayton, Rockford Controls OhiO 513-278-7362 
Ohio Euclid, Rockford Controls Ohio 216-731-5250 
Pa Elkins Park, K. B. Erdman Co. 215-224-1833 
Tenn Memphis, Ransom 901-332-0036 
Tex Dallas, Carey & Assoc. 214-363-7813 
Tex Houston, Carey & Assoc. 713-869-3623 
Utah Salt Lake City, D. W. Stuart & Co. 801-466-8605 
Wash Seattle, R. Johnston & Co. 206-524-5170 

REED Local Distributors 
Ark Little Rock, Carlton-Bates Co., 6821 Scott 

Hamilton Dr 501-562-9100 
Cal Los Angeles, Electro Component Disl., 122 S. 

Mission Blvd 213-264-7100 
Colo Denver. Mundix Co .. 5495 Marion 303-893·2390 
Conn Hartford, Hartford Elec. Supply Co., 571 New 

Park Ave 203-233-3694 
Fla Davie, Newark Elctrns, 7200 Griffin Rd. 

305-587-2372 
Ga Macon, Wilson Elec. Co., 557 Pine 912·746-5664 
III Chicago. Newark Elctrns, 500 N. Pulaski Rd. 

312·638-4411 
III Chicago, Revere Elec. Supply Co., 2501 W. 

Washington Blvd 312-738-3636 
11\ Peoria. Klaus Radio & Elec. Co., 8400 N. Pioneer 

Pkwy 309-691-4840 
III Rockford, Mid-West Associated, 225 S. 6th St 

315-964-4657 
Ind FI. Wayne, FI. Wayne Elctrns. Supply, 3606 

Maumee Ave. 219-742-4346 
Ind South Bend, Radio Distr Co Inc, 1212 High St 

219-287-2911 
Iowa Moline, Otis, Jim & Assocs. Inc" 4520 River Dr. 

309-762-9311 
Kans Wichita, Interstate Elec. Supply Co., Box 2018, 

230 IDA 316-284-6317 
La Shreveport, Ind'\. Elctrn Supply. 2422 Southern 

Ave 318-422-9459 
Mass Cambridge, ApollO Elctrns, Inc., 101 Binney St 

617-888-3120 

1544 

MANUFACTURERS & SALES OFFICES DIRECTORY 

Mich Augusta, Great lakes Elctrns, Box 217 
616-731-4156 

Mich Oak Park, Newark-Detroit Elec., Inc., 20700 
Hubbell Ave. 313-548-0250 

Minn Minneapolis, Control DeSign, Inc., 3433 E. 25 St 
612-721-1629 

Mo Kansas City, Barr-Thorpe, 2601 Madison Ave 
816-531-8840 

Mo St. LouiS. Olive Ind'l Elctrns Inc, 6662 Olive Blvd 
314-863-7800 

Neb Uncoln, Scott Elctrn Supply Corp., 4040 Adams 
St 403-434·8308 

NJ Jersey City, Cuny-Guerner, Inc., 3468 Kennedy 
Blvd 201-227-7722 

NJ So. Plainfield, Brownell-Electro Inc., '500 Hadley 
Rd. & Durham Ave 201·753-4600 

NY No. Syracuse, Control Comps., 401 Fay Rd. 
315-458-6709 

NY Rochester, Requa Elec Supply Co., 2005 
Brighton Henrietta 716-442-2020 

NY Schenectady, Adirondack Elctrns Inc., Box 147, 
Brandywine Sta. 518-346-4717 

NC Winston· Salem, Kirkman Elctrns., Inc" 9<11 W. 
Second SI. 919-724-0541 

Ohio Akron, Akron Elctrn. Supply, 107 S. Arlington St 
216-762-8818 

Ohio Cincinnati, Mytronics, 1843 N. Reading Rd 
513-733-1661 

Ohio Columbus, ElM Equipment Co., 3492 E. Fulton 
St 614-236-0880 

Ohio Dayton. ESCO, 221 Crane SI. 513-224-9192 
Ohio Dayton, J. A. Becker Co., 1341 E. 4th SI. 

513-224-1071 
Ohio Dayton, Stotts-Friedman Co., 108 N. Jefferson St 

513-224-11.11 
Ohio Solon, REPCO, 6835 Cochran Rd. 216-248-8900 
Okla Tulsa, Radio Inc., 1000 S. Main SI. 918-587-9123 
Ore Eugene, Vitus Elec. Supply Co., 140 E. Fifth Ave 

503-345-4377 
Ore Portland, Consolidated Elec Distr., Inc., 2053 NW 

Upshur 503-224-3200 
Ore Portland, Plan Elec. Supply Co., 1305 N.W. Davis 

503-222-9633 
Tex Dallas, All State OEM, 510 S. Good Latimer 

214-651-0242 
T ex Denison, Denison Radio Supply, 310 W. Woodard 

St 214-465-2336 
Tex Houston, Lenert Co., Box 2184 713-226-1465 
Tex Houston, Nunn Elec Supply, 2221 Canada Dry 

713-928-5511 
Utah Salt Lake City, Standard Supply Co., 225 E. 6th 

So. 801·355-2971 
Utah Salt Lake City, Stuart'Elec Supply Co., 2999 

South 2nd W 801-466-8605 
Wash Seattle, Radar Electric Co., 188 Western Ave., 

W. 206-282-2511 
Wash Spokan!!, Industrial Instr. Supply, E. 2121 

Riverside 509-534-9353 
WVa So. Charleston, Allied Controls Co., 4842 Mac 

Corcle Ave. SW 304-768-7313 
Wisc Milwaukee, Marsh Elctrns., 6047 W. Beloit Rd. 

414-545-6500 
Wisc Milwaukee, Parts Mart. 1314 N. 7th 414-276-4160 
For Local Source Data Call Toll-Free 800-845-9200 
(In N.V. State Call 516-294-0990 COllect) 
REED SWITCH DEV. CO., 34 Lincoln Ave., Greenwich, 

Conn., 06830, Tel: 203-661-9410; Pres: J.S. Hammond 

REEVES-HOFFMAN DIV., Dynamics Corp. of Amer., 400 
W. North St., 'Carlisle, Pa., 17013, Tel: 717-243-5929, 
TWX: 510-650-3510; VP SIS: J.D. Harlin 

Vol 2-444,445 
Local Sales Offices & Reps. 
Cal Hollywood, Westaironics 714-831-2369 
Cal Santa Clara, L & M Assocs. 408-243·2891 
Fla Winter Park, Semtronics Assocs. 
III Deerfield, Hutchinson Assocs. 
Iowa Cedar Rapids, Seltee Sis. 
Md Baltimore, R F. Assocs. 
Mass Wakefield, H. Jappe Co. 
Mich Farmington, W. R. Hummon & Assoc. 
Mo SI. Louis, Engrg. Svcs. Co. 
NJ Ridgefield, G. M. MoCh Co. 
NY E Aurora, E.A. Kershaw & Co. 
NC Bethania, Candor Co. 
Ohio Cincinnati, Tri-Slate Mktg. 
Pa Philadelphia, C.H. Newson & Assoc. 
Tex Dallas, G. Weinreich & Assoc. 

REGENCY ELCTRNS., INC., 7707 Records SI., 
Indianapolis, Ind., 46226. Tel: 317-547-3581; V.P. Sis. 
Mgr: A. Harling 

REGENCY Local Distributors 
Ky Louisville, Burks, P.I., 842 S. 7th 502-589-3960 
Minn Duluth, Northwest Radio, 123 E. First SI. 

218-727·1565 
RELAY SERVICE CO., 1310 N. Pulaski Rd., Chicago, III., 

60651, Tel: 312-AL-2-2700; Sis. Mgr: C. H. Badger 

*Vol. 4-19~3 

RELAY SPECIALTIES INC., 1300 Plaza Rd., Fair Lawn, 
N.J., 07410, Tel: 201·797-3313; Adv. Mgr: J.G. Sauer; 
Sis. Mgr: S. Gershberg 

RELCO PRODS., 5594 E. Jefferson Ave., Denver, Colo" 
80237, Tel: 303-756-1143; Pres: R.A. Ruehle 

RELCOM (DIV. WATKINS-JOHNSON), 3333 Hillview Ave., 
Palo Alto, Calif., 94304, Tel: 415·326-8830, TWX: 
910-379-6979; Sis. Mgr: J.B. Cochrane 

Local Sales Offices & Reps. 
Cal Los Angeles, Cain & Co. 213-476·2251 
Va Fairf/lx, SChibley Assocs. 703-591-3008 

RELIANCE ELEC. CO., 24701· Euclid Ave., Cleveland, 
OhiO, 44117, Tel: 216-266-7000, TWX: 216-486-5830; 
Advtg. Mgr: A.G. Conway . 

REM EX. Ex-Cell-O Corp., 1733 Alton St., Santa Ana, Cal., 
92705, Tel: 714-557-8860, TWX: 910-595-1715; Gen. 
Sis. Mgr: W.E. Walker 

Local Sales Offices & Reps. 
Ala Huntsville, Gentry 205-536-5306 
Ariz Scottsdale, BFA Corporation of Arizona 

602-946-4215 
Cal Irvine, Moxon, Inc. 714-833-2000 
Colo Denver, BFA Corp. of Ariz. 303-744-3301 
Conn Hartford, Victor Assoc. 203-246-5643 
Fla Orlando. Gentry Assocs. 305-894-4401 
III Chicago, SEA, Inc. 312-282-6694 
Ind Carmel, SEA, Inc. 317-846-2593 
Kans Leavenworth, Midwest Mktg. Assoc. 

913-651-2929 
Md Silver Spring, Ron Davies Assoc. 301-587-3910 
Mass Framingham, Victor Assoc. 617-879-5710 
Mich Livonia, Dietrich & Assocs. 313-961-4540 
Minn Mpls .• SEA, Inc. 612-425-4455 
Mo Florissant, Midwest Mktg. Assoc. 314-831-0342 
NJ Ridgewood, Hansen Assocs. 201-652-7055 
NM Las Cruces, BFA Corp. of Arizona 505-523-0601 
NY New York, Hansen Assocs. 212-947-0379 
NY Ogdensburg, Whittaker Elctrns., Ltd. 

315-393-0710 
NY Rochester, Ossmann Instrs. 716-328-2230 
NY Syracuse, Ossmann Instr. 315-437·66~ 
NY Vestal, Ossman Instrs. 607-785-9947 
NY Wappinger Falls. Ossmann Instr. 914-297-7777 
Ohio Cleveland, Dietrich & Assocs. 216-781-1885 
Ohio Dayton, Dietrich & Assocs. 513-223-6042 
Pa Pittsburgh, Dietrich & Assocs. 412-892-2992 
Pa Wayne, Emlen-Peterson 215-687-3535 
Tex Dallas, Data Mktg. 214-358-4646 
Tex Houston, Data Mktg. 713-686-9627 
Tex San AntoniO, Data Mktg. 512-344-3993 
Utah Denver, BFA Corp. of Ariz. 303-744-3301 
Wash Seattle, R. Drake 206-763-2755 
Wisc Waukesha, S-E-A, Inc. 414-547-6637 
For: Can., Downsvlew, Onl., Whittaker Elctrns. 

416-247-7454 
For: Can., Ottawa 5, Ont., Whittaker Elctrns 

613-224-1221 
For: Can., Roxboro, Que., Whittaker Elctrns. 

514-683-3621 
For: Can., W. Vancouver, B.C., Whittaker Elctrns., Ltd. 

604-926-3411 
RENBRANDT, INC., 6 Parmelee 51., Boston, Mass., 02118, 

Tel: 617-445-8910; Sis. Mgr: M. Rogers 

RENCO CORP., 26 Coromar Ave., Goleta, Cal., 93017, 
Tel: 805-968-1525, TWX: 910-334-1180; Mktg. Mgr: R. 
Hotchin .................................................................. Vol le370 
Local Sales Offices & Reps. 
Ala Huntsville, Technical Sis: 205-881-1750 
Cal Concord, Dunfred Tech. Prods. 415-682-5038 
Cal Sante Fe Sps., Sis. Engrs. 213-921-4337 
III Chicago, Electro Tech Mktg. Assoc. 

312-588-4535 
Ind Ft. Wayne, McDonald Sis. 219-745-9214 
Ind Indpls., Holsapple & Assoc. 317-894-0513 
Mass Andover, Meeh-Tron Co. 617-475-1766 
Mich DetrOit, Ridgway East 313-538-3940 
Ohio Chagrin Falls, Ridgway East 216-247-4845 
Ohio Loveland, Ridgway East 513-683-4350 
Tex Dallas, IBL Engrg. & Sis. 214-363-2921 
Wash Seattle, Thorson Co. 206-632-0710 
Exp: Schenectady, NY, EMB Elctrns. 518-372-5841 

REON RESISTOR CORP., 420 Lincoln Highway, Frazer, 
Pa., 19355, Tel: 215-647-5420, TWX: 510-668-8483; PrOd. 
Sis. Mgr: N. Lukens; Tech. Oper: J. Mulqueen; Nat'l. Sis. 
Mgr: Edw. L Beaudry ...................................... Vol 4e5Q3' 
Local Sales Offices & Reps. 
Cal Culver City, DeAngelo & Rothman 213.398-6239 
Fla FI. Lauderdale, G. F. Bohml\f1 Assoc. 

Fla Orlando, G. F. Bohman Assoc. 
11\ Des Plaines, Coombs Assoc., Inc. 
Ind Ft. Wayne, Coombs Assoc. 
Iowa Cedar Rapids, Reid Assoc., Inc. 
Md Towsen, J. A. Dougherty 
Mass Canton, New England Elctrn. Sis. 
Mo SI. Louis, Coombs Assoc. 

305-584-3081 
305-855-0274 
312-298-4830 
219-747-0402 
319-362-6302 
301-823-0431 
617-828-4835 
314-567-3399 



MANUFACTURERS,. SALES OFFICES DIRECTORY 

NJ Englewood Cliffs, Sprung/Nussbaum 
201-947-6767 

Albuquerque, C. T. Carlberg Assoc. 
505-265-1579 

NC Winston-Salem, L. G. White Southem, Inc. 

NM 

919-725-3612 
Ohio 
Ohio 
Ore 
Pa 
Tex 
For: 

Cincinnati, Compcnents, Inc. 513-721-2997 
Cleveland, Compcnents, Inc. 216-842-2737 
Portland, J. V. BeLusko Co. 503-222-4279 
Phila., PSA 215-722-8222 
Dallas, Slasco 214-239-5054 
Can., Etobicoke, Space Elctrns. 416-677-5172 

For: Can., Montreal, Space Elctms. 514-735-1108 
For: Can., Montreal, Que., Space Elctms. 

For: Can., Ottowa, Space Elctms. 
REON Local Distributors 

514-735-1108 
613-745-8300 

Md Hanover, Hamillon/Avnet Elctms. 301-796-5000 
REPUBLIC ADVANCED SYSTEM TECHNOLOGY 

GROUP, 9754 Deering SI., Chatsworth, Calif., 91311, 
Tel: 213-341-9200; Sis. Mgr: W. Morgan 

REPUBLIC ELCTRNS. CORP., 116 E. 7th St., Paterson, 
N.J., 07524, Tel: 201-279-0300, TWX: 7tD-888-5908; Sis. 
Mgr: G. Wolter ............................................ _ ....... Vol N95 
Local Sales Offices & Reps. 
Cal Los Angeles, Trepco 213-641-7411 
Cal Mount View, Melchior/Wesley Assoc. 

Cal . Sanlee, Advanced Tech. Sis. 
Fla Miami Beach, Geartner 
Aa Orlando, Geartner 
III Chicago, Ropek & Cahill 
Ind LaFontaine, Kirsch Sis. 
Iowa Cedar Rapids, J.R. Sales Engrg. 
Kans Leawood, Vasen Sis.' 
Md Bethesda, W. Mount Co. 
Mass Cambridge, Vector Sis. 
Minn Hopkins, Grayden & Flemmer 
NJ Paterson, Mucon Corp. 
NJ Wallington, Comp-Tech Sis. 
NY Liverpool, J.L Semple Assoc. 
NY New Hyde Park, Camp-Tech. Sis. 
NY Rochester, J.L.Ssmple Assoc. 
NC Charlotte, J. Rudisill Assocs. 
Ohio Columbus, T. Mulligan & Assoc. 
Okla Tulsa, H.J. Daly Co. 
Pa Ardmore, Rothenheber & Wurts 
Wash Seattle, Blum & Assoc. 

REPUBLIC Local Distributors 

4 I 5-964-2321 
714-448-8986 
305-861-3661 
305-299-1000 
312-287-7292 
317-981-2801 
319-377-8211 
913-849-0679 
301-657-9312 
617-491-5700 
612-941-1120 
201-279-0300 
201-935-5454 
315-457-1188 
516-593-2628 
716-342-1413 
704-377-6901 
614-457-2242 
918-627-4159 
215-649-6300 
206-782-1600 

Cal No. Hollywood, Distro Inc., 12517 Burbank Blvd. 
213-980-8888 

RESDEL CORP., Bldg. #22-County Airport, Rio Grande, 
N.J., 08242, Tel: 609-886-1111; Pres: W. Taylor 

RESDEL ENGRG. CORP., 300 E. Live Oak Ave., Arcadia, 
Cal., 91006, Tel: 213-684-2600, TWX: 910-582-3219; 
Sis. Mgr: W.C. Neil, Jr. 

RESEARCH DEVICES, 616 Springfield Ave., Berkeley 
Heights, N.J., 07922, Tel: 201-464-0668; Sis. Mgr: B.G. 
Cohen 

RESEARCH, INC., Box 24064, Minneapolis, Minn., 55424, 
Tel: 612-941-3300, TWX: 612-292-4066; Sis. Mgr: J.M. 
Law 

RESEARCH PRODS. CORP., 1015 E Washington Ave., 
Madison, Wise, 53701, Tel: 608-257-8801; Sis. Mgr: 
V.J. Hellenbrand 

RESISTANCE PRODS., 914 S. 13th St., Harriaburg,PL, 
17104, Tel: 717·236-5081, TWX: 510-650-4920; Ch_ Eng: 
G. Wac:htman; Prod. Eng: G. Schmutz 

VOl :Je1160-1162 
Local Sales Offices & Reps. 
Ariz Scottsdale, Fred Board Assoes. 602-949-9561 
Cal Mountain View, G.C. Woempner 415-964-5454 
Cal San Marino, Van Gatt & Assoc. 213-282-1125 
Colo Denver, Walter Engrg. Assoc. 303-777-5585 
III Bellwood, Fiat Engrg. Assoc. 312-547-6200 
Ind So Bend, Valentine-Schillinger Co. 219-291-6258 
Kans Leawood, Vasen Sis. Co. . 913-649-0679 
Mass Canton, New England Elec. Sis .. Co. 

617-828-4635 
Minn SI. Paul, Furber Sales 612-861-1518 
Mo SI. Louis, Vasen SiS., Co. 314-725-5219 
NY Floral Park, Mos Assocs. 516-694-5923 
NY Syracuse, C. W. Floring & Assoc., 'Inc. 

315-478-2149 
Ohio Wickliffe, D. Sleffen Assocs. 216-944-8060 
Pa Flourtown, Avenir 215-836-4400 
Tex Dallas, MMS Comps. 214-357-6893 
Wash Seattle,D. Smith Sis. Co. 206-633-3160 ' 
Exp: N.Y" Westbury, Minthorne Int'l. Co., Inc, 

516-334-3303 
For: Can., Markham, Onl., Wilson Enterprises 

416-231-7536 
For: Can., Roxboro, Que., Wilson EOI. 514-684-0383 

RESISTORS,INC_, 5226 W. 28th SL, Chicago, ilL, 80850, 
Tet 312-652·7555 ........................... _ ..... _ ............ Vol :Je1168 
Local Sales Offices & Reps. 
Cal Los Angeles, W. S. Harmon Co. 213-937-1460 
Cal Palo Alto, W. Tompkins 415-DA-6-7940 
Conn Berlin, White Sis. Co. 203-224-0423 
III Chicago, L-Tec, Inc. 286-1500 
Iowa Cedar Rapids, J.R Sis. Engrg. 319-EM-5-2864 
Kans Overland, Penzner Assocs., Inc. 913-DE-l-0004 
Mass Needham, White Sis. Co. 617-444-3676 
NJ Moorestown, A. Foley Assocs. 609-663-4545 
NY Buffalo, J.J. Glass 716-TL-6-9272 
NY N.Y., Symon Assocs. 212-PL-7-3638 
Ohio Vandalia., W. Brauer & Assocs. 513-898-1224 
Ohio Wickliffe, W. Brauer & Assocs. 216-943-0601 
Pa Pittsburgh, W. Brauer & Assacs. 412-921-3213 
Tex Garland, Whijeside Sis. Co. 214-BR-6-8382 
Wise Milwaukee, Honkamp Sis. 414-463-2530 

RESISTORS, Local Distributors , 
NY Buffelo, Genesee Radio & Parts Co., 2550 

Delaware Ave. 716-873-9661 
REVERE COPPER AND BRASS, INCORPORATED, 605 

Third Ave., New York, N.Y., 10016, Tel: 212-687-4111, 
TWX: 710-581-6718; V.P: RC. Baynes 

REVERE ELCTRN. DIV., Neptune Meter Co., 845 N. 
Colony Rd., Wallingford, Conn., 06492, Tel: 
203-269-7701, TWX: 710-476-3197; V. P: G.W. Grace 

REYNOLDS INDS., INC., Box 1170, Marina Del Ray, Cal., 
90291, Tel: 213-823-5491; Salesman: J. Densmore; 
Salesman: J. Spratt; Salesman: J. Korbel 

Local Sales Offices & Reps. 
Mass Stow, Musello Assoes. 617-369-5900 
NJ Moorestown 609-234-0613 
Tex Dallas, Elcom Co. 214-352-5006 

REYNOLDS METALS CO., Bo~ 27003, Richmond, Va, 
23261, Tel: 703-282-2311, TWX: 710-956-0112; Mkt. 
Mgr: G.E. Lennox; Prod. Dir: G.J. Wirth 

RF INTERONICS, 100 Pine Aire Dr., Bay Shore, N,Y_, 
11708, Tel: 516-231-6400, TWX: 5111-227-6233; Sis. Adm: 
R_W_ Fitzpatrick _ .. _ .. _ ......... _ .................... _ ......... _ VOl ~78 

Local Sales Offices & Reps. 
Ariz Scottsdale, Williams-Assocs. 602-947-4297 

'Cal Alhambra, M.W. Riedel & Co. 213-283-7694 
Cal San Mateo, Melvin Sis. 415-349-7444 
Colo Denver, Williams-Assocs. 303-343-2911 
Aa Hollywood, Tech-Rep Assocs. 305-962-8860 
Aa Indian Rocks Bch .. Tech-Rep. 813-595-2834 
Fla Melbourne, Tech-Rep. Assoe:. 305-723-9140 
Ga Huntsville, Tech-Rep Assocs. 205-681-5925 
III Oak Park, J. Popp Sis. Co. 312-626-3711 
Ind Ft. Wayne, Ryan Sis. 219-483-9567 
Kans Overland Pk., ENSCO-REP913-381-7557 
Md Rockville, Mechtronies 301-3411-2130 
Mass Wakefield, Measurement Equip. Co. 

617-245-4870 
Mich ,Cleveland, Forrest G. Mahannah 216-561-3024 
Mo SI. Louis, ENSCO-REP 314'542-3935 
NJ Cherry Hill, H. J. White Co. 609-428-4544 
NM Albuquerque, Wiliiams-AsSOCS. 505-255-1638 
NY Great Neck, Trionic Assoc. 516-466-2300 
NY Syracuse, W.A. Franklin 315-474-2954 
NY Whitasboro, W.A. Franklin 315-736-0323 
Ohio Tipp City, TEC-COM 513-667-1216 
Tex Richardson, The Mero Corp. 214-234-3365 
Exp: New York, N.Y., Ad. Auriema, Inc. 212-466-2516 

RF SYSTEMS, INC., 155 King SI., Cohasset, Mass., 02025, 
Tel: 617-383-1200; V. Pres.-Sis: J.E. Hayes; V. Pres. 
Adm: RE. Gallinger 

RFL INDS., Comms. Div., Powerville Rd., Boonton, N.J., 
07005, Tel: 201-334-3100, TWX: 710-987-8352; Sis. 
Mgr: R Treible 

RFL INDS., Instr_ Dlv., PowervAle Rd., Boonton, N.J~ 
07005, Tel: 201-334-3100, TWX: 71D-987-8352; SI8. Mgr: 
R_ Schmehl _ ....... _, ........ , .. _ ............... _ ................ _.VoI1e.c97 
Local Sales Offices & Reps. 
Ala Huntsville, Lee Assocs. 205-883-2530 
Ariz Scottsdale, Williams 602-947-4297 
Cal San Pedro, IFM Inc. 213-547-0829 
Colo Denver, Williams Assocs. ' 303-388-4391 
Aa Fl Lauderdale, Lee Assocs. 305-771-3761 
Fla Orlando, Lee Assoes. 305-241-4445 
Ga Chamblee, Lee Assoes. 404-457-7117 
Haw Honolulu, Aloha Assocs. 808-941-1574 
III Des Plaines, Marsland 312-298-2620 
Ind Indpls, Marsland 317-924-3568 
Mass Needham Hgts., Cowperthwait & Brodhead 

617-444-9410, 
Mich Farmington, Carter, McCormic & Pierce, Inc. 

Minn 
Mo 
NJ 
NM 
NY 
NY 
NY 

Mpls, Marsland Assoes., Inc. 
SI. Peters, Marsland 
Bordentown, Dyna Rep Co. 
Albuquerque, Williams 
Elbridge, L-Tron Corp. 
Latham, L-Tron Corp. 
Tonawanda, L-Tron 
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313-477-7700 
612-545-4481 
314-278-8949 
609-298-6700 
505-255-1638 
315-689-3787 
518.785-5032 
716-691-8887 

RHGEL 

NC Raleigh, Lee Assocs. 919-787-5818 
Ohio Cleveland, Carter, McCormic & Pierce 

216-333-5660 
Ohio Dayton, Carter, McCormic & Pierce 

513-278-5873 
Ohio WOrthington, Carter, McCormic & Peirce 

614-888-446, 4469 
Pa Pittsburgh, Carter, McCormic & Pierce 

412-824-3760 
Tax Houston, Scientific Sis. 713-781-2711 
Tex Richardson, Scientific Sis. Co. 214-231-6541 
Va Springfield, Dyna Rep. Tech. Sves. 703-321-8630 
Wash Seattle, Delcom Sis. Co. 206-248-0090 

RFL INDS~ Thermoconlrol Dlv_, Boonton, N.J., 07005, 
Tel: 201-334-3100. TWX: 710-987-6352 ........ Vol ~1174 
Local Sales Offices & Reps. 
Ariz Scottsdale, Williams 602-947-4297 
Cal San Pedro, IFM Inc. 213-547-0829 
Colo Denver, Williams Assocs. 303-388-4391 
Conn Wallingford, Adams-McGregor 203-269-5816 
Haw Honolulu, Aloha Assoes. 808-941-1574 
III Rolling Meadows, Metered Systems 

312-398-1420 
Mass Scituate, Adams-McGregor 617-545-2213 
Mich Farmington, Carter, McCormic & Peirce 

313-477-7700 
Minn Minneapolis, Waytek Co. 612-925-4242 
Mo Hazelwood, ,Dy-Tronix, Inc. 314-731-5799 
NJ Boonton, RFllnds., Inc. 201-334-3100 
NJ Union, Garwood Assocs. 201-964-8366 
NM Albuquerque, Williams 505-255-1638 
NY Elbridge, L-Tron Corp. 315-689-3787 
NY Latham, L-Tron Corp. 518-785-5032 
NY Rochester, L-Tron 716-436-4410 
NY Tonawanda, L-Tron 716-691-8887 
Ohio Cleveland, Carter, McCormic & Peirce 

216-333-5650 
Ohio Dayton, Carter, McCormic & Peirce 

513-278-5873 
Pa Pittsburgh, Carter, McCormic & Peirce 

RI Lincoln, Adams-McGregor 
Tex Richardson, Scientific Sis. Co. 

RFL Local Distributors 

412-824-3760 
401-726-1300 
214-231-8541 

Ala Huntsville, Brownell Electro Inc., 106 Jordan La. 
NW. 205-536-2451 

Ala Mobile, Brownell Electro Inc., 3450 Armour Dr. 
205-479-5405 

Cal Burlingame, Rose Elec. Distributing Co., 846 
Stanton Rd. 415-697-0224 

Cal Santa Clara, Fisher/Brownell, 3381 Edward Ave. 
408-244-6182 

Conn Waterbury, Suburban Supply Co., 117 Benedict 
51. 203-757-1251 

Fla Orlando, Brownell Electro Inc .. 307 27th SI. 
305-843-6770 

Ga Atlanta, Brownell Electro Inc., 3026 Commerce 
Way , 404-762-5181 

Mass Boston, Sager Elec. Sup. Co., 172 High SI. 
617-542-2281 

Mass Cambridge, Brownell Electro Inc., 271 Vassar SI. 
617-864-7500 

Mass Needham Heights, Instruments Inc., 570 Hillside 
Ave.' 617-444-9410 

Mass Springfield, Soundco Elec. Supply, 2095 
Roosevelt Ave. 

Minn Minneapolis, Waytek Co .. 2633 Louisiana Ave. 
612-925-4242 

NJ . So. Plainfield, Brownell-Electro Inc., 500 Hadley 
Rd. & Durham Ave 201-753-4600 

NJ Springfield, Federated Elctms. Div. Federated 
Purchaser, Inc., 155 Rte. 22 201-376-8900 

NY Buffelo, Trott Elctms. Inc., 932 Hertel Ave. 
716-876-0880 

NY New York, Brownell Electro Inc., 85 10th Ave. 
212-924-6000 

NC Charlotte, Brownell Electro Inc., 5141 Belhaven 
Blvd. 704-394-4341 

Pa Philadelphia, Brownell Electro Inc., 10980 Dutton 
& Comly Rd. 215-632-3030 

Tenn Memphis, Brownell Electro Inc., 217 Cumberland 
Ave. 901-323-8554 

RHG ELCTRNS. LAB" 161 Eo IndIl8lry CL, Deer Park, 
N.Y_, 11729, Tel: 516-242-1100, TWX: 5111-227-6083; 
Pres: A.B. HIrsch; S. Mgr: S. WOlin ........ VOl 20618,819 
Local Sales Offices & Reps. 
Ala Huntsville, Gentry Assoc. 
Cal Los Altos, Cain 
Cal Los Angeles, Cain 
Cal San Diego, Cain 
Colo Denver, Thorson 
Fla Orlando, Gentry 
III Park Ridge, RF Spl. 
Ind Indianapolis, RF Spl. 
Md Annapolis, Hayden Assoc. 
Mass Reading,Geder & flotundi Assoc. 

205-534-9771 
415-948-6533 
213-476-2251 
714-481-1033 
303-355-3521 
305-894-4401 
312-898-2044 
317-783-7630 
202-296-8059 
617-944-3105 
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RICHCO 

NJ Uvingston. G & A 201-992-3087 
NJ Moorestown. M. Lader 609-234-G66f 
NJ Ramsey, G & A SIs. 201-327-3206 
NM Albuquerque. Thorson 505-265-5655 
NY New Hartford. KLM Assoc. 315-735-8525 
NY Rochester, KLM Assocs. 716-442-0820 
NY Syracuse. KLM Assocs. 315-458-6214 
NC Burlington, Gentry 919-227-2581 
Pa Lafayette. M. Ladev 215-825-3177 
Tex Dallas, Cain & Co. 214-233-6809 
Wash Seattle, Datacom Assocs. 206-EA-9-2988 

RICHCO PLASTIC CO., 5825 N. Tripp Ave., Chicago. //I., 
60846, Tel: 312-539-4060, TWX: 910-221-1938; 
Sample Dept; Pam Davis 

RIL ELCTRNS.. INC.. Street Rd. at 2nd St. Pike. 
Southampton, Pa., 18966. Tel: 215-EL-5-1361; SIs. 
Mgr: D.G. Shylan 

RIPLEY CO., INC.. 1 Factory St.. Middletown, Conn .• 
08457. Tel: 203-346-8677; Sis. Mgr: A.S. Clark 

Local Sales Offices & Reps. 
Ariz Scottsdale. S.C. Blaker 602-948-3081 
Cal Downey. Sierra Pacific Engr. 213-928-1815 
Cal Mountain View, Connelly & Co. 415-967-6988 
Colo Boulder, Mile High 303-444-5615 
Fla Hialeah, Shaw Eng. & Sis. 305-688-0835 
//I Berkeley, Schuten Assocs. 312-449-7855 
Kans Wichita, T. Perry 316-885-7441 
Ky Louisville. Scott Elctms. 502-583-3220 
Mass Wellesley Hills, M. Scott 617-235-0102 
Mo SI. Louis. H. WibraCht 314-429-2099 
NY Buffalo, Application SpecialiSts, loc. 

716-839-2243 
NY Great Neck, F. Tyronski 516-466-9070 
NY Rochester, Application SpecialiSts, Inc. 

716-586-6226 
NY Syracuse, Applications Specialists, Inc. 

315-437-2813 
Ohio CinciMati, Scott Elctms. 513-791-2513 
Ohio Cleveland, Scott Elctms. 216-861-2626 
Ohio Columbus, Scott Elctms. 614-226-2313 
Ohio Dayton, Scott Elctms. 513-223-2652 

RISK. GEORGE, INDS., INC .. 802 S. Elm, Kimball. Neb., 
69145. Tel: 306-235-4645, TWX: 910-620-9040; Pres: 
G. Risk; S.M: T. Kelsey; SIs. Eng: S. Loyd 

RIVERBANK LABS .• Dept. Engrg., Box 110, Geneva, III., 
60134. Tel: 312-232-2207; G.M: A.A. SChlindwein 

R L C ELCTRNS.,INC., 83 RadIo Clr., Mt. KI8co, N.Y., 
105411. Tet 914-241-1334; SIs.. Mgr: A. Borck 

VoI~20 

Local Sales Offices & Reps. 
Cal Burbank. Wright Engrg. 213-843-7240 
Cal Palo Alto, Systems Mktg. Consll. 415-988-4180 
Ind FI. Wayne, Tech Line 219-743-4611 
Mass S. Chelmsford, I M R 617-256-8251 
Mo SI. Peters, Marsland Assoc. 314-278-6949 
NJ Englewood, Central Assoc. 201-568-0808 
NJ Plainview, Central Assoc. 516-433-0808 
Pa Lafayette Hill, M. Lader 215-825-3177 
Tex Dallas, Texas Microwave 214-358-1172 
Va Woodbridge, M. Lader Company 703-494-4731 
Exp: Yonkers, New York, R. I. Mandels Co. 

914-965-4210 

RO ASSOCS., 3705 Haven Ave., Menlo Pk .. Cal., 84025, 
Tet 415-322-5321, TWX: 910-378-51., ShL Mgr: !tH_ 
Okada ._._QQ_Q. __ ._Q_QQ_Q .• Q_ .. Q ... __ ..... Vol 1 ...... 71 

Local Sales Offices & Reps. 
Ala Huntsville, Lee Assocs., Inc. 205-883-2530 
Cal Pasadena, A-F Sales Engrg. 213-681-5631 
Cal Santa Clara. Richards Assocs. 408-246-5880 
Colo Denver. F.Y.Gates Co. 303-722-4674 
COM West Haven, Electronic Mktg. Co. 203-934-0261 
Fla Orlando, Lee Assocs. 305-241-4445 
Ga Chamblee, Lee Assocs., Inc. 404-457-7117 
11/ Chicago, Lightner 312-774-1500 
Iowa Cedar Rapids. Palatine Sis., Inc. 319-365-8071 
Kans Overland Park, Palatine Sis., Inc. 913-262-5643 
Md Fulton, Gans-Fryling 301-837-6311 
Mass Newton, Techmar 817-444-8130 
MiCh Detroit, Ridgeway East, Inc. 313-538-3940 
Mo SI. Louis. Palatine SIs., Inc. 314-426-7055 
NM Albuquerque. F.Y.Gates Co. 505-266-8794 
NY Syracuse. KLM Assocs. 315-458-6214 
NY Utica. KLM Assocs. 315-735-8525 
NC Raleigh, Lee Assocs. 919-787-5818 
Ohio ,Loveland. Ridgeway East, loc. 513-683-4350 
Pa Philadelphia, BaCh-Stewart Assocs. 215-885-1550 
Tex Dallall. Allied Comps., Inc. 214-348-8660 
Tex Houston, Allied Comps .• Inc. 713-782-5408 
Ya Arlington, Gans-Fryling 703-527-3262 
Wash Bellevue. Hays Ind'i. Comps. 206-455-3908 
For: Can .• Toronto. Ont .• B.H. McGregor 

416-699-5521 
ROBERTS AlR DRYER, 285 River Valley Dr., Chesterfield, 

Mo .• 83017. Tel: 314-876-8500 

1546 

MANUFACTURERS & SALES OFFlCES DIRECTORY 

ROBERTSHAW CONTROLS, Box 449, Columbus. Ohio, 
43216, Tel: 614-875-2351, TWX: 810-335-2580; Dir. 
Mktg: A.D. Unetlc 

local Sales Offices & Reps. 
Cal Santa Ana, Spectrum Assocs. 714-835-4114 
Ga Atlanta, B Fancher & Assocs. 404·448-7078 
11/ Elk Grove Vdlage. Roberlahaw Controls Co. 

312-437-6080 
III Rockf6rd, Mead Sis. 815-399-7773 
Mich Warren, KVA Assocs. 313-756-9070 
Min" Minneapolis, Stack-Johnson, Inc. 612-925-2111 
Mo Maryland Hgts., Robertshaw Controls Co. 

314-432-1280 
NJ Paramus. Robertshaw Controls 201-265-6670 
NY Rochester. Upstate Component SIs. 

716-288-1080 
NC Charlotte, B Fancher & Assoc. 704-376-1753 
Ohio Cleveland, Diversified Electrical Prods. 

Pa Drexel Hili, McDavitt Sis. Corp. 
Wash Seattle, C.B. Parsons 

ROBERTSHAW Local Distributors 

216-481-4050 
215-544-2588 
206-762-7373 

Mo SI. LOUiS, Van Sickle Radio Elctrns, inC. 1915 
Washington Ave 314-MA-I-5OO0 

Pa Philadelphia, Arch ElectroniCS. 1318 Arch St 
ROBERTSHAW CONTROLS CO., Ind'l. Instr. Div., 1701 

Byrd Ave., Richmond. Va., 23226. Tel: 703-282-9561. 
TWX: 710-956-0121; Gen. Mgr: J.P. Carr; Mktg. Mgr: 
L.E. Huff; Application Engr: R.E. Conquest 

Local Sales Offices & Reps. 
Ala Birmingham, Hudson Engrg. Co. 205-871-1151 
Ariz Mesa, D. Donath Co. 
Ariz Phoenix, D. C. Donath 602-964-2782 
Cal Anaheim, Robertshaw Controls 213-860-2491 
Cal San DIego, G. L. Parkhurst Co. 714-232-0721 
Cal So. San Francisco, Robertshaw Controls 

415-871-7767 
Cal Taft, Oilfield Controls. Inc. 805-763-1561 
Colo Denver, Peterson Co. 303-388-6322 
Conn Hamden. Pond Tech. 203-288-6278 
DC Washington, Caton, Waller & Assocs., Inc. 

301-269-0304 
Fla Lakeland. Curry Controls 813-646-4832 
Ga Atlanta, Flo-Control, Inc. 404-875-8084 
Haw Kailau, Oahu, CBC.lnc. 808-262-7335 
//I Elk Grove Village, Robertshaw 312-437-6080 
Ind Indianapolis, Electro Engrg. & SiS., Inc. 

317-547-5273 
iowa Clinton. H. G. Klug, Inc. 319-243-3642 
Ky Louisville. Control Prods. Co. 502-367-8421 
Ky Louisville. P. l. Riley Co. 502-245-8851 
La Baton Rouge, Allen Assocs. 504-926-4687 
La New Orleans, Turner & Co. 504-834-3848 
La Shreveport, Deeco Co. 318-742-0856 
Md Baltimore, Robertshaw Controls 301-252-4200 
Mass Boston, Stickney Engrg. Assoc. 617-449-3733 
Mich Detroit, G. R. Peters Assoc. 313-546-1166 
Mich Portage. G. R. Peters Assoc. 616-327-8390 
Minn Minneapolis, Northwest Power Equip. 

Mo Kansas City, Power Specialties 
Mo Kansas City, Robertshaw Controls 
Mo SI. Louis, C. F. Gast Co. 
Mont Billings, Industrial Sys. 
Neb Omaha, H. G. Klug Co. 
NJ Beverly; T. A. Van Omam Co. 
NJ Morrestown, D. J. Hettich 
NY Albany, S. F. Sheldon Co. 
NY Buffalo, Nickles Engrg. Co. 
NY Uverpool, NiCkles Engrg. Co. 
NY New York, Buck Sis. 
NY Rensselaer, Ashley Equip. Co. 
NY Rochester, Nickles Engrg. Co. 
NC Charlotte, G. M. Johnston 
Ohio Cincinnati, Rawdon Myers,lnc. 
Ohio Cleveland, E. JI Hodan & Assoc. 
Okla Tulsa. Myers-Aubrey Co. 
Ore P~and,ArthurForsythe 

612-846-7904 
816-531-6550 
816-761-5617 
314-993-2870 
406-252-6671 
402-553-1377 
609-387-1964 
609-235-3411 
518-684-2356 
716-773-5399 
315-457-8224 
201-322-8747 
518-436-9151 
716-586-4988 
704-364-0722 
513-791-4224 
216-331-9344 
918-822-3500 

Pa FI. Washington, Robertshaw Controls 
215-846-8031 

Pa Philadelphia, Valcon Sis. Engrg. Co. 
215-459-2071 

Pa Pittsburgh, Roberlahaw Controls 412-922-5587 
Teno Hixson, G. Grant Co. 615-875-4633 
Teno Knoxville, Robertshaw Controls 615-546-0550 
Teno Memphis, Huckabee Industrial SiS., Inc. 

901-388-4110 
Tex Artington. Pan/Tech. Enginearing Co. 

Tex Corpus Christi. Duke - Lane Co. 
Tex Houston, Digital ApprlC8tors,lnc. 

'Tex Houston, Robertshaw Controfs 
Tex Odessa, The Barnco Co. 
Utah Selt Lake City. Peterson Co. 
Va PortSmouth, Advance Controls 
Va R'tChmond, Caton-Waller 
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817-261-4111 
512-888-5222 
713-889-8317 
713-498-0500 
915-332-0293 
801-487-5621 
703-393-6642 
703-288-9395 

wash Richmond, A(tvance Control Equip. Co. 

Wash Seattle, A. Forsyth Co. 
Wash Spokane, A. Forsyth . 
Wise MHwaukee. Allen Engrg. 

703-288-0124 
206-283-5716 
509-328-2700 

Wyo Casper, Moltec 307-234-5309 
For: Can., Montreal, Quebec. Railway & Power 

514-933-8741 
For: Can., Ontario, Robertshaw Controls 

416-255-3451 
ROBICON CORP., Plum Ind'/. Park. Pittsburgh, Pa., 15239. 

Tel: 412-327-7000; Prod-Mgr: W. Hoehl; Prod. Mgr: S. 
Leff; Prod.Mgr: C.w. Sheppard 

--- Advertisement ---

SCR Thyristor Power Control and 
Conversion Equipment. Robicon sup
plies standard devices and custom 
packaged systems in two fields: (I) 
temperature control for process and 
comfort heating, and (2) motor 
speed/position control for integral HP 
motors, 5 HP-SOO HP, both unidirec
tional and reversing. 

ROBINS IND'S. CORP., Consumer Products Dlv., 75 Austin 
Blvd., Commack, N.Y., 11725. Tel: 516-543-5200; V.P. 
SIs: J. Friedland 

Local Sales Offices & Reps. 
Ala Birmingham, J. Russell Sis. Co. 205-822-2196 
Cal Culver City, W. Alderson Co. 213-870-1030 
Cal San Francisco, Technical Sis. Assoc. 

415-467-1434 
Colo Westminster, Electro-T9k SIs. 303-529-3070 
Conn W. Hartford, A. Smith Co. 203-523·0512 
Fie Ormand Beach, J. F. Thompson Co. 

Fla Stuart, J. Moore 
Ga Dunwoody, G. Rothstein 
Haw Honolulu. Piety Factors 
III Chicago, R. A. Hutmacher Assoc. 
Ind Indianapolis, R. Milsk Co. 
Md Ball.. D. H. Brothers Co. 
Mass Brookline, R. Smith Co. 
Mich Detroit. A. Milsk Co. 
Minn SI. Paul, Engelbretson Co. 
Mo Kansas City, Forristal Young SIs. 
Mo SI. Louis, Forristal Young SIs. 
Neb Omaha, Forristal Young Sis. 
NY Flushing. Bettan SIs. 
NY Latham. l S M Assocs. 
NY Phelps, L S M Assocs. 
Ohio Cleveland, H. Miller Sis. Assoc. 
Ohio No. Madison, H. Miller Sis. Assoc. 
Ohio Sabina. H. Miller Sis. Assoc. 
Ore Pori/and, A. Minthorne Co. 
Pa Newtown Square, G. Conneev Co. 
SC Greenville, H. C. Norman Sis. 
Tex Dallas, Maynard-Gunn SIs. 

ROBINS Local Distributors 

904-677-2298 
305-287-0198 
404-457-5148 
808-839-9059 
312-631-3248 

301-764-7189 
617-277-0017 
313-342-8660 
612-222-2338 
816-358-6771 
314-645-2360 
402-393-6344 
212-969-7600 
518-783-5608 
315-549-4891 
216-321-3900 

513-453-2240 
503-246-4556 
215-353-2241 
803-244-6254 
214-742-2384 

Ky Louisville, Burks, P.I., 842 S. 7th 502-589-3960 
Minn Duluth, Northwest Radio, 123 E. First SI. 

218-727-1565 
Mo SI. Louis. Van Sickle Radio Elctrns, Inc, 1915 

Washington Ave 314-MA-1-5000 
Va Norfolk, PrIest Elctrn., 6431 Tidewater Dr. 

703-855-2021 

ROBINSON-NUGENT, 800 E. 8th Sl~ N_ Alblny, IncI~ 
47150, Tet 812-945-0211, TWX: 810-540-4082; V.P: S. 
Shine; Ch. Engr: J. Jones • __ .... _ .... __ • Vol 4"376481-
Local Sales Offices & Reps. 
Ariz Phoenix, KCE Corp. 602-922-2270 
Cal Los Angeles, W.!I. Knight, Inc. 213-678-4711 
Cal Redwood City, Logan Sis. Co. 415-369-6726 
Colo UttIeton, W. J. Purdy Co. 303-794-4225 
Fla Oviedo, Conley & Assoc. 305-365-3283 
//I Chicago. Electro-Comp Sis. 312-763-3636 
Ind South Whitley, Warner, Kesler & Assoc. 

Ky Mt. Sterling, M.F. Eubank SIs.Co. 
Mass Clinton, F.J. Coleman Co. 
Minn Minneapolis, R. W. Marshall Co. 
Mo Kansas City. K & M Sales Co. 
NM Albuquerque. W. J. Purdy Co. 
NY Huntington, C.R. Mayer Co. 
NY Rochester, R.P. K9Medy Co. 
Ohio Cincinnati, Tri-State Mktg. inC. 
Ore Portlancl, J. Y. BeLusko Co. 
Pa Broomall, L.D. lowery 
SC Greenville, Elec. Mktg. Assoc. 
Tex Irving. Space flec. Corp. 

ROBINSON-NUGENT Local Distributors 

219-723-5353 
606-498-5955 
617-894-1855 
612-929-0457 
816-471-1355 
505-266-9959 
516-921-7876 
716-271-6322 
513-761-7993 
503-222-4279 
215-356-5300 
803-268-1125 
214-831-0905 

Cal 'GoIeta, Radio Prods. Sis .• 350 S. Kellogg Ave 
805-984-6823 

Cal Los Angeles, Radio Prods. Sis., 1601 S. Hill St. 
213·748-1271 

Cal San Diego. Radio Prods. Sis., 78811 Clairemonl 
Mesa Blvd. 714-292-5611 



MANUFACTURERS & SALES OFFICES DIRECTORY 

Md Baltimore, Radio Elec. Service Co., 1026 
Cromwe.ll Bridge Rd. 301-823-0070 

Neb Uncoln, Scott Elctrn Supply Corp., 4040 Adams 
St 403-434-8308 

Tex Houston, Geophysical Supply Co., Box 52230 
713-224-0621 

For Local Source Data Call Toll-Free 80~45-9200 
(In N,Y. State Call 516-294-0990 Collect) 
ROBISON ELCTRNS., 2134 W. Rosecrans Ave., Gardena, 

Cal., 90249, Tel: 213-321-0080; Sis. Mgr: J.D. Robison 
Local Sales Offices & Reps. 
Ariz Phoenix, Dorton Entprs. 
Cal West Covina, Groh Assocs. 
Md Timonium, Heller Sis. Co. 
Mass Woburn, Jalco Assocs. 
NY Lynbrook, H.B. Heft Assocs. 
Pa Ardmore, R.D. Freedman Assocs. 

602-263-0414 
213-338-8217 
301-252-4760 
617-227-1515 
516-599-3351 
215-649-3679 

ROCKLAND SYS. CORP_, 230 W. Nyack Rd., W_ Nyack, 
N.Y., 10994, Tel: 914-623-6666, TWX: 710-575-2631; Sis. 
Mgr: P.O. Beckwith ........................ _ ..... _ ..... Vol 1.498,499 
Local Sales" Offices & Reps. 
Cal Los Altos, IFM 415-961-2828 
Cal Los Angeles, IFM 213-851-5641 
Conn Hamden, Scientific Devices 203-348-9361 
III Chicago, Carter Elctrns. 312-585-5485 
Ind Indianapolis, Carter Elctms. 317-293-0696 
Md Rockville, Mesa, Inc. 301-881-8430 
Mass Newton, Instrument Conslts. 617-969-9881 
Mich Detrott, WKM Associates 313-892-2500 
Minn Minneapolis, Carter Elctrns. 612-544-9393 
Mo Hazelwood, Carter Elctms. 314-731-2237 
NJ Englewood, Scientific Devices 201-871-3916 
NM Albuquerque, Cleveland Enterprises 

505-298-7671 
NY Syracuse, Scientific Devices 315-457-7420 
Ohio Cleveland, WKM Assocs. 216-267-0445 
Ohio Dayton, WKM Assocs. 513-434-7500 
Pa Philadelphia (Melrose Park), R. Meyers Assocs. 

215-224-1663 
Pa Ptttsburgh, WKM Assocs. 412-892-2953 
Tex Dallas, Data Mktg. Assoc. 214-358-4643 
Tex Houston, Data Mktg. 713-686-9627 
Wash Seattle, Delcom Sis. Co. 206-248-0090 
Wisc Milwaukee, Carter Elctms. 414-464-5555 
For: Can .• Downsview 463, Onl., Radionics Ltd. 

416-638-0218 
For: Can., Halffax, Nova Scotia, Radionics Ltd. 

902-455-0670 
For: Can., Montreal 376, Que., Radionics Ltd. 

. 514-735-4565 
For: Can., Ottawa, Onl., Radionics Ltd. 613-738-4624 
For: Can., Vancouver, B.C., ROR 604-876-4311 
For: Can., Vancouver 9, B.C., Radionics Ltd. 

604-732-7317 
RODAN IND'S., 2905 Blue Star SI., Anaheim, Ca., 92806, 

Tel: 714-630-0081; Mktg. Adm: J.H. Bums; Pres: R. W. 
Dankert 

Local Sales Offices & Reps. 
Ariz Scottsdale, F. Board Assocs. 602-994-9388 
Cal Los Angeles, C. E. Holmes Co. 213-256-2255 
Cal Mountain View, Melchior/Wesley Assocs. 

415-964-2321 
Fla Boca Raton, Southeastem Component Sis. 

305-391-9067 
Fla Clearwater. Southeastem Component Sis. 

813-531-8324 
III Chicago, J. Popp Sis. Co. 312-626-3711 
Ind Ft. Wayne, Menze Sis. Co. 219-747-5616 
Iowa Cedar Rapids, Snider Sis. 319-362-4410 
Kans Leawood, H.C. Heyde Co. 913-649-8628 
Md -Baltimore, Burgin-Kreh Assoc. 301-788-5200 
Mass West Concord, Sales Engrg. 617-369-3943 
Mich Detroit, R.S. Lohmann Co. 313-535-6144 
Minn Minneapolis. E.C. Elctm. Sis. 612-831-0229 
NY Long Island. Addem Group 516-567-5900 
NC Winston-Salem, Burgin-Kreh Assoc. 

919-768-4174 
Pa Ardmore, R. Freedman Assoc. 215-649-3679 
Tex Dallas, Evans & McDowell Assoc. 214-238-7157 
Va Lynchburg. Burgin-Kreh Assoc. 703-845-5600 
Wash Seattle, R.K. Squibb Co. 206-632-2450 
Exp: New York City, N.Y .• Singer Prod. Inc. 

212-432-1400 
RODELCO, 356A Commack Rd .• Deer. Park, N.Y., 11729, 

Tel: 516-643-5110; Sis. Mgr: J. Rodgers 
ROGERS CORP., Rogers, Conn., 06263, Tel: 

203-774-9605, TWX: 710-448-0047; Sis. Mgr: S. Baker 
ROHDE & SCHWARZ SLS., 111 A Lexington Ave., PassaiC, 

N.J .• 07055, Tel: 201-773-8010; Sis. Mgr: R. Feldt 
Local Sales Offices &: Reps. 
Cal Los Angeles. R.F. Assoc. 
Cal Palo Alto, R.F.Assocs. 
Colo Denver, Walter Engrg; Assocs. 
Ind Indianapolis, LF. Green Assocs. 
Md Wheaton. K-G Elctms. 
Mass Waltham, McBar Assocs., Inc. 
Pa Abington, Bach-Stewart Assocs. 

213-478-1586 
415-327-5531 
303-777 -5585 
317-253-2087 
301-946-4055 
617-890-0233 
215-885-1550 

Tex' Dallas, A. Bames Co. 214-233-5535 
ROHN MFG., Div. Unarco lAdS., Box 2000, Peoria, III., 

61601, Tel: 309-697-4400, TWX: 910-652-0646; Sis. 
Engr: J.M. Fleissner; Microwave Mgr: G. Rooker 

ROHN Local Distributors 
Neb Omaha, Radio Equipment Co .. Box 3843, 625 N. 

18th St. 402-341-7700 
ROL-A-CHART DIV., Wm. A. Steward Co., P.O.Box 367, 

Diamorid Springs, Ca., 95619, Tel: 916-622,2437; Sis. 
Mgr: L. Walton 

ROLA-JENSON DIV.lPEMCOR,INC., 21010 Miles Pkwy., 
,Gieveland, Ohio, 44128, Tel: 216-475-9200, TWX: 
810-422-2228; Sis. Mgr: W.N. Chapman 

ROSEMOUNT INC., Box 35129, Minneapo>lis, Minn., 
55435, Tel: 612-941-5560, TWX: 910-576-3103; Mktg. 
Mgr: D.M. Sullivan 

Local Sales Offices & Reps. 
Cal Chatsworth 213-341-3944 
Cal Downey 21!-773-7413 
Cal Palo Alto 415-327-1420 
Cal San Diego 714-274-4703 
Ga Atlanta 404-256-4806 
III Hinsdale 312-654-1590 
Mass Lexington 617-861-0750 
Minn Minneapolis, Arjay Sales 612-925-1833 
Mo St. Ann 314-739-2707 
NJ Englewood Cliffs 201-568-6366 
NY Buffalo 716-633-1342 
NY Syracuse, Alpha Co. 315-622-3993 
NC Charlotte 704-525-8481 
Ohio Dayton 513-253-6175 
Ohio No. Olmsted 216'777-3961 
Okla Tulsa 918-749-6873 
Pa Newtown Sq. 215-353-3344 
Tex Houston 713-621-7850 
Va Richmond 703-285-3424 
Wash Bellevue 206'747-4900 
For: Can., Montreal, Que. 514-747-9316 
For: Can., Toronto, Ont. 416-783-3373 

ROSEMOUNT NASHVILLE INC., 100 Hail Quaker Blvd., 
Lavergne, Tenn., 37086, Tel: 615-793-7561, TWX: 
810-380-4370; Sis. Engr: P. Kelso 

ROSS ENGRG. CORP., 559 Westchester Or., campbell, 
Cal., 95008, Tel: 408-377-4621; Sis. Mgr: I~.C. Ross; 
Appl. Engr: H. Walters; Engrg: D. Boehning 

Vol2ell71 
Local Sales Offices & Reps. 
Colo Denver, Telemetry Sis. Corp. 303-424-5574 
NJ Haddonfield, M & S Assocs. 609-429-7055 
NM Albuquerque, Telemetry Sts. Corp. 505-266-7861 
NY Cazenovia, P. DeCew Agency 315-655-8602 
NO Fargo, Dakota Elec. Supply 701-237-9440 
Exp: Can., Ville laSalle, Que., Electrodesign, Ltd. 

614-363-5120 
For: N.Y., New York, Ardry Trading Co. 212-582-5058 

ROSTONE CORP., 2781 South Concord Rd., Lafayette, 
Ind., 47902, Tel: 317-474-2421; Sis. Mgr: T.E. Deller; 
Sis. Engr: L. VanCamp 

ROTATING COMPS., Div. Instr. Sys. Corp., 770 Park 
Ave., Huntington, N.Y., 11743, Tel: 516-423-ft200, TWX: 
516-226-6983; Gen. SIs. Mgr: A.L Boada ...... Vol 2eII6O 
Local Sales Offices & Reps. 
Ark Hot Springs, M Young Assocs. 501-262-1365 
Cal Encino, King-Way 213-788-4124 
Cal Menlo Park, Long & Assocs. 415-327-1300 
Fla Seminole, Spartak 813-393-5402 
Ga Atlanta, Control Sys. 404-355-4015 
III Chicago, LGS Elctrns. 312-622-8183 
III Des Plaines, Control Sis. 312-296-5595 
Mass Stoneham, Data Engrg. Services 617-438-6666 
Mich Southfield, Sterling-Lowell 313-352-8881 
Minn St. Paul, Vikeland Sis. 612-645-4647 
Mo St. LOUiS, Engineering Services Co. 314-726-2233 
Ohio Fairborn, Tech. Assocs. 513-878-2484 
Ore Portland, CW.Shanks 503-292-5656 
Tex Dallas, G. V. Peck 214-318-3511 
Wash Issaguah, Assoc. Agencies 206-392-1918 
Exp: N.Y., N.Y., Milano Bros. 212-CI-6-3210 

ROTRON,INC., Hasbrouck La. Woodstock, N.Y.1249&, 
Tel: 914-679-2401, TWX: 510-247-11033; V.P. Mktg: J.O. 
Hill .............. _ .............................. __ ........... Vol a001057-1088 
Local Sales Offices & Reps. 
Ariz Phoenix, Sheller-Kahn 602-258-7893 
Cal Burbank, Rolron/Pacific 213-849-7871 
Cal Mt. View, Nor-Cal Assocs. 415'961-8121 
Colo Denver, F. Gossard Associates 303-985-0602 
Fla Orlando, G. Bohman 305-855-0274 
Ga Atlanta, Electro-Mech Engrg. Sis. 404-237-5563 
III Chicago. Mid West Elctm. Sis, 312-626-0030 
Kans Shawnee Mission; Thomas & Modrcin 

913-432-2131 
Mass Lexington. Circutt Sis. 617-861-0567 
Mich Farmington, W.R. Hummon & Assoc. 

313-474-0661 
Mim Mpls, E.C. Elctm. Sis. 612-831-0229 
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Mo Hazelwood, Thomas & Modrcin 314-838-6446 
NJ Springfield, F. Sylvester 201-376-3324 
NY Springfield. F. Sylvester 201-376-3324 
NY Woodstock, Rotron Inc. 914-0R-9-2401 
NC Charlotte, A. Over 704-366-6601 
Ohio Cincinnati, F. J. Campisano 513-662-1616 
Ohio Cleveland, Comp;, Inc. 216-642-2737 
Okla Okla Cy. Ammon & Champion 405-947-1051 
Pa Ardmore, B. R. Roome 216-649-4101 
Tex Dallas, Ammon & Rizos 214-233-5591 
Tex Houston, Ammon & Rlzos 713-729-1233 
Wash Seattle, Blum & Assocs. 206-782-1600 
Exp: N.Y., NY, A. Auriema 212-466-2500 
For: Can .• Hamilton, Ont., Cartwright Southall Assoc. 

416-628-0294 
For: Can., Montreal. Que., MCintyre Agencies 

514-731-9617 
ROTRON, Local Distributors 
Ala Huntsville. Hall-Mark Elctrns., Box 1133 

205-539-0691 
Ariz Phoenix, Kierulff' - Phoenix, 2633 E. Buckeye Rd. 

602-273-7331 
Cal Garden Grove, Allied Elctrns., 12311 Industry St. 

213-598-6605 
Cal Los Angeles. Kierulff-Los Angeles, 2585 

Commerce Way 213-585-5511 
Cal Palo Alto, Kierulff-Palo Alto, 3969 E. Bayshore 

Rd. 415-968-6292 
Cal San Diego, Kierulff-San Diego, 8797 Balboa Ave. 

714-278-2112 
Colo Denver, Kierulff-Denver, 10890 E. 47th Ave. 

303-343-7090 
Conn Hamden, Arrow Elctmcs., 295 Treadwell SI. 

203-248-3801 
Fla Hollywood. Cramer /Ew Hollywood, 4035 North 

29th Avenue 305-923-8181 
Fla Orlando, Hall-Mark Elctm., 7233 Lake Ellenor Dr. 

305-855-4020 
III Chicago, Allied Elctms .• 2400 W. Washington 

Blvd.' 312-421-2400 
III Mt Prospect, Cramer/Chicago. 1911 South 

Busse Road 312-593-8230 
Kans Lenexa. Hall-MarkElctm., 9006 Rosehill Rd. 

913-888-4747 
Md Baltimore. Arrow Elctms., 5207 E. Drive 

301-247-5200 
Md Gaithersburg, Crarrnlr/Ew Washington, 16021 

Industrial Drive 301-948-0110 
Md Gaithersburg, Kierulff - Balt./Wash. D.C., 16021 

Industrial Dr. - 301-948-0250 
Mass Burlington, Arrow Elctrris., 15 A Street 

617:273-0100 
Mass Needham Hgts., Kierulff - Boston. 14 Charles SI. 

617-449-3600 
Mass Newton, Cramer Elctrn. Inc., 85 Welts Avenue 

617-969-7700 
Mass Newton, Cramerllntemational, 85 Wells Ave; 

617-969-7700 
Mo SI. Louis, Hall-Mark Elctm. Corp .• 6100 Madison. 

Ave. 314-521-3600 
NJ Cedar Grove, Hamilton/ Avnet Elctrns. 

201-239-0800 
NJ Moorestown, Arrow Elctms .• Pleasant Valley Rd. 

609-235-1900 
NJ Pennsauken, Reeso Eltrns.-Oiv. of Astex, Airport 

& Central Hwys. 609-662-4000 
NJ Rutherford. Kierulff-N.J .• 5 Industrial Dr. 

201-935-2120 
NJ Saddlebrook. Arrow Elctms. Inc., 285 Midland 

Ave. 201-797-5800 
NM Albuquerque, Kienilff-New MexiCO, 2524 Baylor 

Dr., S.E. 505-247-1055 
NY Farmingdale, Arrow Elctms .. Inc., 900 Broad 

Hollow Rd., Rte. 110 518-694-6800 
NY Hicksville, Kierulff - Hicksville, 49 Bethpage Rd. 

518-433-6530 
NY.Rochester, Cramer/Rochester, 3259 WIntOn 

Road South 718-275-0300 
Ohio Cleveland, Arrow Elctms., 23945 MerohantfieRd. 

218-484-2000 
Ohio Dayton, Arrow Elctrns., 3100 PIaInIIek:I Rd. . 

613-253-9178 
Ohio Dayton. Kierulff - Deyton, 2030 Drill Ave. 

513-278-9411 
. Okla Tulsa, Hall-Mark Elctm., 4846 S. 83rd Ave. 

1118-635-8458 
Tex Dallas, Hall-Mar~ Elcton Corp., 11338 Forett La. 

I 214-231-5101 
Tex FI. Worth, Allied Elctms .. 401 e. 811t St, 

817-33N401 
Tex Houston, Hall-Mark Elctm" Box 387311 

713-781-5100 
Utah Salt Lake City, Cramer/Utah, 381 Weet 2500 

South' 801-487-3881 
Utah Salt Lake City, Hamilton/ Avnet Elctm8, 

801-282-8451 
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Va Norfolk, Priest Elctrn., 6431 Tidewater Dr. 
. 703-855-2021 

Wasil Seattle, Kierulff - Seattle, $.940 6th.Ave. S. 
. . 206-763-1550 

For: can .. , Montreal, Hamiltonl AvnefElctms; 
514-73&.6393 

For: Can., Ottawa, Onl., Hamilton/Avnet Elctmcs., 
, 860 Lady Ellen PI. . 

For: .. Can., Toronto, Onl., Hamilton/Avnet Elctrns. 
416-789-1838 

ROWE INDS~ DIV., Coleman Cable a WIre, 8100 Sanore 
Rd., Toledo, Ohio, 43812. Tal: 419-729-9761, TWX: 
,,0-442-1734; Sie. Mgr: V.C.RobInaOn; Aa8t. SIs, Mgr: 
D. NIIII9 .MNNN .. _ ... _ .................. _._ .......... Vol 3<>no,n1 
Local Sales Offices & Reps. 
Cal Anaheim, LaM Sales 714-774-0492 
Cal Burlingarn" Westronics Assocs. 415-342-1425 
cOnn Bethel, R.C. Ashworth & Assoc. 617-844-9688 
IRWncoinwood. A. Siein & Co. 312-679-0845 
Md Baltimore,.R A. Wafer Assocs. 301-744-1133 
Mass' NOrth Andover, RC. Ashworth & Assoc. 

617 -8e8-4333 
Mich Royal Oak, Habor Sales Co. 313-541-8400 
Minn St. Paul, Mumc;o Co. 612·484-8200 
Mo St..Louls, Tri "J" Power 618-664-1698 
NJ Madison, A. L.· WYera Assocs. 201 '377-3220 
NY Fayetteville, H. C. Johnson Agencies 

315-837 ~383 
NY Guilderland, H. C. Johnson Agencies 

518-456-9681 
NY Rochester, H. C. Johnson Agencies 

716-482-3000 
NY Roslyn Heights, A. l. Livera Assocs. 

516-484-1276 
NY Williamsville. H. c. Johnson Agencies 

716-632·7880 
·NO Charlotte, Oula Assocs. 704·334-7090 
NC Winston-Salem, Oula Assocs. 919-766-7166 
Ohio Canton; CSA Equip. SIS. Co. 216-456-1359 
Ohio Clevelaild. Richllrdson Champ Assocs. 

216-981·-2885 
Pa Glenshaw, H: C. johnSon AgenciSs 412-961-0414 
Exp:·Chicago, III., Roesch & Crosby 312-263-3461· 

RTRON CORP., 7~24 Lawndale, Skokie, III., 60076, Tel: 
3;12-879-7160; V.P: N.Williams 

Local Sates .Offices & Reps. 
cal Burlingame, J. Logan.& ASSOIl. 415-69]-8100 
Cal Westminster, A.A. Dowers Co.· 213-596-4485 
Conn Fannington, Keyco 203-877-1771 
III Chicago,Rinaldllnc. 312-763-4848 
Minn SI. Paul, Cahill Assoc. 612-739-8445 
Pa Jenkintown, Amold Assoc. 215-PI-2-D6pG 

RUSSELL INDS:; INC., 96 Station Plaza, Lynbrqok, N.Y., 
11563, Tel: 516~7-9000; Sis. Mgr: H. Russell 

RUSSELL Local Distributors 
Ariz TUCSOn, Inland Elctrn Supply Co., Inc, Box 4010. 

716 E. BrOadway . 
III Palatine, Ohm/Elctms, 645 Vermont Ave 

312-359-5500 
. Mass W~urn, Abbott Elctm., 902 Main SI. 

017-935-2040 
NY Lynbrook, Peerless. Radio. 19 Wilbur SI. 

. 516-593-2121 
Va Norfolk. Priest Elctm., 6431 Tidewater Or. 

703·855-2021 
Wise Milwaukee, Marsh Elctms., 6047 W. Beloit Rd. 

. 414-545-8500 

RUSTRAK INSTR. DlV .. See Recorder SyB.. Dlv. 
RYKA SCIENTIFIC, INC., Oiv. of Varian, 641 N. Pastorta 

Ave., Sunnyvale, Cal., 94086. Tel: 406-738-0930, TWX: 
9'1!-33S.9266; Sis. Mgr: L.C. Meeks 

Local Sales Offices & Reps. . 
Ala 'Huntsville, FM Aasocs. 205-536-9990 
Ariz Phoenix, Thorson Co. 602-956-5300 
Cal Los Angeles, 1'1 F AsSocs. 213-478-1586 
Colo Denver. Thorson Co. 303-355-3521 
FlaOrlando. FM Assocs. 305-851-5710 
Md Ellicott City, Applied Engrg. Conslts. 

301-465-1272 
Mass Burlington, Tritek 617-272-4550 
NM Albuquerque, Thorson Co. 505-265·5655 
NY Great Neck, E.RA., Inc. 516-482-9320 

. NY ·Marcellus. ROBTRON 315-685-5731 
NC Greensboro, FM Assocs. . 919-294-2754 
. Pa Cornwell Hghts., Applied Engrg. Consts. 

21 !i-757-900' 
Tex 0811118. Thorson Co. 214-233-5744 
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Tex HOUston, .ThorSon Co. 713-nl-3504 
Exp: Can., Ont., R.D.B. Sheppard Ages. 416-8n-9846 

S & E I MFG.. 18800 Partllenilii St., NorihrIdge. CaL, 
'91324, Tel: 213-34&-4111, TWX: 811).493-1252; SlL Mar: 
J. SChlenk... _ .. _N. ____ ... __ ....... _N Vol :se4f16.497 

Local Sales OffICeS & Reps. 
Cal Esc::ondido, A Electronic SIS. 714-747-3015 
Cal Los Altos, Parsons Co. 415~1-4745 
Fla Largo, EPF , .,3-584-4678 
III Chicago; Ropek·Cahili 312-287-7292 
Mass Needham, Hatch Assocs. 617-444-3310 
Mlnn Mpls, Tech. Assocs. 612-929-8721 
NY Binghamton, Ramcom Inc. 607-775-0641 
NY Hempstead, Kahgan Sis. 516-538-2300 
Ohio Dayton, L. 8erberlch 513-252-9881 
Pa . Fairview Village, Oanco Corp. 215-539-9300 
Wash Seattle, W. Spaulding Co. 206-282-9173 
For:' Can., Montreal, Que., B. Manis Assoc. 

. . 514-336-4500 
SAG HARBOR INDS., INC., Bayview St., Sag Harbor; N.Y., 

11963, Tel: 516-725-0440; Sis. Mgr. S.A .. Miller 
--- Advertisement ---

In addition to Hi-Rei coils for mini
mum outgassing, S.H. makes custom 
Cabricated bobbins DC Kapton and I or 
teflon for the industry and also custom 
stripping of close tolerance miniature 
leads for jumpers and coils. 

SAKI MAGNETICS INC., 1649 12th St., Santa Monica, Cal., 
90404. Tel: 213-451-8611; SIS. Mgr: Trevor Boyer 

--- Advertisement ---

We are a leading manuCacturer of hot 
pressed, glass bonded ferrite heads; 
also laminated-all metal faced and 
hard tipped heads for audio. in
strumentation, digital and video ap
plications. 

O.E.M.'s ~ let us supply you a c~· 
tom built higher quality head. 

SAMARIUS, INC .... 300 Seymour Ave., Derby, Conn., 
06418, Tel: 203-735-7405, TWX: 710-451-2495; Sis: 
R.C. Heitz 

Local Sales Offices & Reps. 
Cal Los Angeles, Halbar Assocs. 213-387-8283 
.Cal San Mateo, Halbar Assocs. 415-349-4700 
Iowa Cedar Rapids,Sneider Sis. 319-362-4410 
Md Silver Spring, GIob9 301-587-0000 
Mich Warren, Ardon Ectrns, SIS. 313-294-2292 
Mo . St. Louis, Boweng 314-429-7327 
Pa' MedIa, W. Reeves 215-566-8709 

SAMS, HOWARD W. & CO., INC., 4300 W. 62 St., 
Indianapolis, Ind., 46268, Tel: 317-291~loo; Adv. 
Coord: R.w. SoeI 

SAMS, Local Distributors 
Ariz . .Tucson. Inland Elctm Supply Co., Inc, Box 4Ql0, 

715 E. Broadway 
III Chicago, Elctrn. Oistr. Co., Inc., 4900 N. Elston 

Ave. 
Ky louisville, Burks, P .I., 842 S. 7th 502-589-3960 
Mass Wobum, Abbott Elctm., 902 Main SI.. 
. .'7-935-2040 
Minn Duluth, NOrthwest Radio, 123 E. First SI. 

218-727-1565 
Mo SI. Louis, Van Sickle Radio Elctms, Inc, 1915 

Washington Ave 314-MA-I-5000 
Neb Omaha, Radio Equipment Co., Box 3843, 625 N. 

18th St. 402-341-7700 
Ohio Cleveland, Farr Elctrns, 5403 ProsPect Ave. 

216~1-7403 
Pa Reading, Bartley EICtrn., 333 N. 4th St 
Va Norfolk, PrIest Elctm., 6431 Tidewater Dr. 

703·855-2021 
SAN FERNANDO ELEC. MFG., 1501 1st SI., San 

Fernaildo. Cal., 91341, Tel: 213-365~11, TWX: 
91D-496-1535; SI •. Mgr: l.R Smith 

Local Sates Offices & Reps. 
Ariz Tucson, West-Cap Arizona 602-294-2646 
Cal San Fernando, San Fernando Elec. Mfg. . 

213-385-9411 
Cal Sunnyvale, Ruby Sales Co. It 408-739-5333 
Conn Stratford, G. Rosan Co. 203-375-5456 
Flia Clearwater, Perrott Assocs. 813-531-5513 
Fla" Orlando, Perrott Assocs. 306-275-1132 
Fla West Palm Beach, Perrott Assocs. 306-967-1170 
III Chicago, Ellinger SIS. Corp. 312-763-1570 
Md Towson, MiCl:Q-Comp 301-823-3603 
Mass Natick, G. ROsen Co. 617-855·2211 
MiM SI. Paul, Smith Engrg. Assoc. 612-848-4851 
NY New ROChelle, San Fernando EIec. Mfg . 

914·56'·3360 
Ohio Aurora (Cleveland), Engrg. Mktg. Assoc. 

216-562-6104 

·Yol.4-1$73 

Ohio C8nierville, Engrg. Mktg. Assoc. 513-433-2600 
Waah Seattle, Blair Hirsh Co. 206·783-3423 
For: Can.,.Oownsview, Ont., Whittaker Elctrns. , 

416-247-7454 
For: Can., Ottawa, Onl., Whittaker. Elctms. 

613-224-1221 
For. Can., Roxboro, Que., Whittaker EIctrns.· 

514-883-3821 
SAN FERNANOOLocaI DistributO(S 

Md Hanover, Hamilton/Avnet Elctrns. 301-796-5000 
NJ Cherry Hill, Hamilton/Avnet Elptms. 

609-662·9337. 
NY Farmingdale, Harrison EICInC., 20 Smith St. 

516-293-7990 
SANDERS ASSOCS., EMC Dept .• 95 Canal St., Nashua, 

N.H., 03060, Tel: 803~5-8335, TWX: 710226-1894; 
Sect. Mgr: J.W. Kennedy; Sis. Mgr: D. Gilmore 

SANDERS NUCLEAR CORP, 95 Can~ St, Nashua, N H, 
03060, Tel: 803-886-2230, TWX: 710-228-1894; Sis. 
Mgr: N. Van Dine 

SANFOR~ILLER CORP~ 88 Throop Ave., 8roo1dyn, 
N.Y., 11208. Tet 212-387-0800; Pres: A. SCheer; Sec: M. 
Nemeth ... _ .. __ ............. _ ... _ Vol 20919; Vol 3<>1272 
SANFORD-MILLER Local Distributors 
Ind Indianapolis, Graham EICtrncs., 133 S. Penn. St 

317-834-8460 
Ind south Bend, Radio Dlstr Co Inc, 1212 High St 

219-287-2911 
Ky LOUisvUle, Burks, P.I., 842 S. 7th 502-589-3980 
Minn Duluth, Northwest Radio, 123 E. First 51. 

218-727-1565 
MiSS JaCkson, Ellington Elee. Supply, 1425 Terry Rd. 

601-355·0581 
NC Greensboro, Hammond Elctms. of Carolina, 2923 

Pacific Ave. 919·275-6391 
Pa Altoona, Allegheny Elctros. Inc, 800 Chestnut Ave 
Pa Reading, Barbey Elctm., 333 N. 4th St. 
Pa West Chester, West Chester Elee. SUpply, 716 E. 

Market SI. 215-923-1520 
SC Greenville, Sawyer Elctm., 1210 Poinsett Hghwy. 
Tex EI Paso, Midlaild Spec. Co., 2235 Wyoming Ave. 

915-533-3565 
For LoeaI Source Data c.. ToII-Free I10O-4I45-92OO 
(In N.Y. State Call 516-28400990 CoHect) 

SANGAMO EL&e. CO., C8paeitor DIv~ lIox 128, 
~ S.C .. 29671, Tet 803-878-11311, TWX: 
810-397-2498; Electrolytic Prod. Mar: J. r;Iutton; MIGa 
Prod. Mar: R. Alter .. N .. _ .................. M .......... _)o'oI NI8 
Local Sates Offices & Reps. 
Ariz Scottsdale, EI-Kap Sis. 602-946-2497 
Cal Placentia, EI-Kap 714-528-3750 
Cal Placentia, Sangamo . 714-528-3750 
Cal Redwood City, EI-Kap SIS. Co. 415-364-5088 
Cal San Diego, Celtee Co. 714-279-7961 
Colo Denver, Walker Assocs. 303-823-8713 
Fla Clearwater, Oyne-A-Mark 813-446-3229 
FIB Fern Pk., Dyne-A·Mark 305-831-5100 
Fla Pompano Beach, Dyne-A·Mark Corp. 

305-942-4041 
Haw Honolulu, Pacific Factors 806-507-7135 
III' Palatine, Sangamo 312-359-8080 
Md Glen Burnie, Micro Comp., Inc. 301-761-4800 
Mass Braintree, Sangamo 617-848-0532 
Mich Dearborn, Pitcher~1in Inc. 313-582-5450 
MInn Mpls., S. Clothier . 612-869-3231 
Mo Grandview, L. R. Harry & Assocs. 816-763-3834 
NM .Albuquerque. A-Q Elctrns. 505·255-8701 
NY DeWitt, Sangamo Elee. Co. 315-448-2299 
NY Elmont, E. Schmitt 516-437-8150 
Ohio Columbus, Sangamo 614-488-1508 
Ore Portland, C.K. ShankS & Assocs. 503-292-5656 
Pa Ambler. G. C. M.,.lnc. 215-646-7535 
SC Pickens, Sangamo Elee. Co. 803-878-6311 
Tex Dallas, R.E. Nesbitt Co. 214-357-4601 
Tex Houston, R Nesbitt 713-224-3633 
Exp: San Juan, Puerto Rico, Oyne-A·Mark 

809-764-5606 
For: Can .• Toronto,Ont., Sangemo Ltd. 416-425-3330 

SANGAMO ELEe. CO,. Data Sys., Box 3347, SpJlngtleId, 
1ft. 82708, Tal: 217-544-6411, TWl(: 910-24a-0$33; G.M: 
J.e. Horney, Jr .... _._._ ......... _M_ ..... _N ...... VoI1e371 
Local Sales Offices & Reps. 
Ala Huntsville, W. A, Brown Instrue. 205-539-4411 
Ariz Phoenix, Zeus, Inc.- 602-253-8104 
Cal Los Angeles, Scien, O8vices - Cal. 213-841-4800 
Cal Mountain View. Scien. Devices - Cal. 

415-964-4230 
Cal San Diego, SciSn. Devices - Cal. 714-279-6643 
Colo O8nver, Zeus, Inc. 303-770-4400 
Fta Ft. Lauderdale, W. A. Brown Instrs. 305~49-1022 
Fta Orlando, w. A. Brown Instrs. 305-425-5505 
Ga Tucker, W. A. Brown 1nsIrs. 404-939-1674 
III Chicago, SEA,lnc. 312-2~ 
Ind Carmel, SEA. InC. 317,846-2583 

. iowa Cedar Rapids, Palatine Engrg. Sis, 319-385-8071 
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Kens Andover, Palatine Engrg.SIs. 316-683-7512 
Kens Overtand Pk., Palatine Engrg. Sis. 913-262-6820 
La Gretna, W.A. Brown Instrus. 504-367-4971 
Mass Burtlngton, Tekdata 617-273-0198 
MIch DetroIt, WKM Assocs. 313-892-2500 
Minn Minneapolis, SEA, Inc. 612-425-4455 
Miss St. louiS, Palatine Engrs. Sis. 314-426-7055 
NJ Bordentown, DVIla Rep 609-298-8700 
NJ FairflBkI, KLS Assocs. 201-227-2900 
NM Albuquerque, Zeus, Inc. 505-268-3941 
NY N. Syracuse, NACO Elctms. 315-899-2651 
NY RocMster, NACO Elctrns. 716-244-4720 
NY Schenectady, NACO Elclms. 518-785-3750 
NY Utica, NACO Elctms. 315-732-1801 
NC R_ch Triangle Park, W.A. Brown Inslrus. 

919-'489-1546 
NC WInSton Salem, W.A. Brown InstrUs. 

919-768-3800 
Ohio Cleveland, WKM Assocs. 216-267-0445 
Ohio Dayton, WKM Assocs. 513-434-7500 
Pa Pittsburgh, WKM Assocs. 412-892-2853 
Tex Dallas, Data MkIg. Assocs. 214-358-4643 
Tex Houston, Data Mktg. Assocs. 713-886-9627 
Tex San Antonio, Data Mktg. Assoc. 512-828-0937 
Utah Salt Lake City, Zeus, Inc. ' 801-466-4924 
Va Springliekl, Engrg. Tech. 703-451-8500 
Wash Seattle, R. S. Drake Assocs. 206-763-2755 
Wise WaukeSha, SEA 414-547-8637 
For: England, Enfield, Middlesex, G. W. Disbrey 

Keats 1100 
SANTA BARBARA RESCH. CTR., 75 Coromar Dr, Goleta, 

Calif., 93017, Tel: 805-988-3511, TWX: 213-871-5210; 
Mktg. Rep: H,C, Wilcox; Mktg. Rep: R.G. Hansen; Mktg. 
Rep: T.F. Oliver 

SARA SCIENTIFIC CO., P.O. Box 321, San FranciSco, 
Calif., 94101, Tel: 415-421-3172; Sis. Mgr: S.S. 
FiShman . 

--- Advertisement ---

We sell everything "Ultrasonic" 

SARGENT WELCH SCI. CO .• Vacuum Prods. Div., 7300 N. 
Under Ave., Skokie, III., 60076, Tel: 312-877-0600, 
TWX: 910-223-4541; Sis. Mgr: N.C. Brunner 

SARKES TARZIAN, INC., Semiconductor Div., 415 N. 
College Ave.. Bloomington, Ind., 47402, Tel: 
812-332-1435, TWX: 810-351-1384; Sis. Mgr: F. Lucas 

SARKES Local Distributors 
Ariz Tucson, Inland Elctrn Supply Co., Inc, Box 4010, 

715 E. Broadway 
'Colo Denver, Burstein-Applebee 303-244-3336 
III Chicago" Burstein-Applebee 312-763-4848 
Ind Ft. Wayne, FI. Wayne Elctms. Supply, 3606 

Maumee Ave. 2111-742-4346 
Kans Kansas City, Burstein-Applebee 816-561-5480 
Mass Woburn, Abbott Elctrn., 902 Main 51. 

617-935-2040 
MiM Duluth, Northwest Radio, 12g E. First St. 

218-727-1565 
MiNI Minneapolis, Elctm Center Inc., 127 3rd Ave. N. 

, 612-336-5881 
Mo Kansas City, Burstain Applebee 816-561-5480 
Mo St. Ann, Intarstata Ind Elclrn, 10525 51. Chartes 

Rock Rd 314-428-8522 
Neb Lincoln, Burstein Applebee 402-434-0678 
NY Rochester, Simcona EIcIrncs. Corp., 275 MI. 

Read Blvd. 716-328-3230 
Pa Erie, Mace Elctm .. 2631 W. 8th SI. 814-838-3544 
Tex Fl Worth, Swi8co, Inc .. Box 670, 1518 E. , 

Lancaster St 817-335-8521 
Tex Houston, Harrison Equip. Co. Inc., 1616 

McGowen 51. 713-224-9131 
SAWYER INDS., 5445 Peck Rd., Arcadia, Cal., 91006, Tel: 

213-442-6981, TWX: 9100587-3534; Pres: J.J. Marino; 
Opers. Mgr: W.P. Nader; Contracts Adm: G.J. Graydon 

Local Sales Offices & Reps. 
Cal Lafayette, Persons & Assocs. 415-283-3780 
Ga Doraville, J. Detwiler 404-934-5608 
Mass Haverhill, L-K/Harmon Assocs. 617-373-1~13 
NJ Tensfly, Budd-Tronics, Inc. 201-589-2230 

SAXTON PRODS., 215 N. Ate. 303, Congers, N.Y., 10920, 
Tel: 914-268-8848; NaIt. Sis. Mgr: J. FIchU 

local SaleS Offices & Aeos. 
Cal Canoga Park, L. SouId 213-463-3123 
Cal Millbrae, P. Rueh 415-897-4995 
Cal RedondO Beach, E. HISS 213-374-3771 
Cal Topanga, D. Epstein 213-346-9631 
Conn Hartford, J. Colavecchlo 203-522-0596 
Ga Stone Mountain, A. Stayton 404-469-2719 
Haw Honolulu, J. Chang 806-537-8787 

III Chicago, D. Abo 
III Des Plaines, R. Davis ' 
Kans Prairie Village, A. Bender 
La Metairie, H. McGuffee 
Md Greenbelt, M. Needle 
Mich Warren, R. Waring 
Mo Blue SprIngS, D. Coe 
Mo Florissant, Sound Mktg. 
Neb Omaha, K. Magnuson 
NJ River Edg$, A. Schwartz 
NY Bardonia, I. Gudin 
NY Coram, L. Cohen 
NY Munsey, R. Hibshman 
NY Poughkeepsie, Tidal Sis. 
Ohio N. Royalton, R. Rechisky 
Ore Greshaw, G. Sandlin 
Pa Phlledelphia, L. Feinstein 
Pa Pitts:Jurgh, S. Schindel 
Tenn KnoXVille, J. Dickens 
Tex Dallas, S. Awoer 
Tex San Antonio, Vantage Sis. 

312-327-9642 
312-298-7889 
913-362-0243 
504-885-4835 
301 -345-8026 
313-756-3637 

314-839-3639 
402-556-8583 
201-262-4687 
914-623-5580 
516-732-3113 
914-356-3067 
914-471-6230 
216-237-8243 

215-877-8497 
412-386-1481 
615-947-8088 
214-361-6424 

SCANBE MFG. CORP~ 3445 Fletcher Ave~ EI Monte, 
CaI~ '1731, Till: 213-579-2300, TWX: 91G-587-3437; SI .. 
MIII'.-8yr. D.M.. MlRer; Prod. SIa. Mar. Socketa: B.F. 
Emmons _._,. ___ , ___ • __ , __ ,_, __ Vol 3'tn2,773 

Local Sales Offices & Reps. 
Ariz Scottsdale, BFA Corp. 802-946-4215 
Cal Los Altos, Ewing.Foley 415-941 -4525 
Cal San Diego, Earl AsSOCS. 714-278-6441 
Colo Arvada, Arrowhead Sis. 303-423-5556 
Conn Watartown, R. P. Mahan 203'274-2363 
Fla Clearwater, WMM Assocs. 813-726-8871 
III Chicago, L-Tec, Inc. 312-286-1500 
Kana Mission, lilland Assocs. 913-362-2386 
Mass Wellesley, R.P. Mehan Co. 617-237-1040 
Mich St. Clair Shores, J. M. Thorpe 313-779-6363 
Minn MinneapoliS, Electro-Serv. Co. 612-827-2907 
NM Albuquerque, BFA Corp. 505-296-8303 
NY DeWitt, Tri-Tech Elctrns., Inc. 315-446-2881 
NY Great Neck, H. J. Krasner 516-487-0690 
Ohio Akron, A. Natallno 216'725-6087 
Tex Dallas, Techno Assocs. 214-357-9213 
Wash Seattle, Datacom Assocs. 206-285-2526 
For: Can., Montreal, J. G. Weiss Co., Ltd. 

514-489-8887 
SCANBEL~IDSmbWors 
Ariz Phoenix, Moltronics, Inc., 2746 W. Palm LA. 

602-272-7951 
Cal San Diego, Moltronics; Inc., 7989 EnginMr Rd. 

" 714-278-5020 
Cal Santa Clara, Moltronics, Inc., 337 Mathews SI. 

408-244-7800 
Cal South Gate, Moitronics, Inc .. 5610 E. Imperial 

Hwy. 213-773-6521 
Colo Denver, Elctm. Parts Co., 1212 S.Broadway , 

303-744-1 992 
Fla OrlandO, Hall-Mark Elclrn., 7233 Lake Ellenor Dr. 

305-855-4020 
Minn Minneapolis, Industrial Components, Inc., 4004 W. 

78th SI. 612-927-9991 
Mass Watartown, QPL Elctrns., 75 N. Beacon SI. 

617-924-4100 
Mich Romulus, Piqneer/Michigan, 6337 N, Beverly 

Plaza 313-729-8500 
Minn Minneapolis, ICI-Industriel Camps. Inc., 

, 612-927-11991 9991 
Mo SI. Louis, Olive Ind'i Elctrns .. 6662 Olive BlVd. 

314-863-7800 
NJ Moorestown, Arrow/Angus, Pleasant Valley Ave. 

, 809-235-1 800 
NY filuffalo, Summit 0iSt. Inc., 916 Main SI. 

716-884-3450 
Ohio Cincinnati, Hughes-Peters, Inc., 4865 Duck Creek 

Rd. 513-351-2000 
Ore Portiand, Almac/Stroum EIcIms, 8888 SW 

Canyon Rd 503-292-3534 
Wash Seattle, AlmaclStroum Elclms, 5811 Sixth Ave 

S. 206-763-2300 
WIse Milwaukee, Marsh Elclms .. 6047 W. Beloit Rd. 

414-545-8500 
SCHAEVITZ ENGRG .. U.S. 130, Union Ave., Pennsauken, 

N.J., 08110, Tel: 609-862-8000, TWX: 71(1.892'0714; 
Sis. Mgr. Reg: J.R. Volin; Sis. Mgr: R. Anderson 

L~I SaleS Offices & Aeos. 
Ala Huntaville, INCOTECH 205-837-8061 
Ariz Phoem'lt, Measurrnenl Consultants 802-948-8410 
Cal San Cartos, Elctm. Engrg. 415-593-2189 
Cal S. Pasadena, Schaevitz Tech. 213-881-3463 
Colo Boulder, Meas. Consit. 303-449-5294 
Fla OrtandO, Datsrep 305-843-5224 
III Northfield, Torkelson Assoc. 312-446-9085 
Ind Indianapolis, Torkelson Assoc. 317-244-7867 
La Metairie, MG Elctrna. ,.,. Equip. 504-834-8002 
Mass Needh!m, Addek:o Corp. 617-444-4754 
MIch Farmington, Anderson Elctrns. 313-476-9161 
Minn Mpls.,lndustra 612-929-8224 
Mo St. LolAls, Ozark E1ctrn. 314-423-1200 
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NJ Cherry HUI, Markey Engrg. 809-687-3809 
NJ Frenchtown, Schuler Engrg. 201-782-0497 
NM Albuquerque, Mass. ConSllS. 505-265-6471 
NC WInSton-Salem, Radco Co. 919-722-9611 
Ohio Columb\JS, Meas. Instrs. 614-488-9753 
TeM Knoxville, Tool Crill, Inc. 615-525-8195 
Tex Houston, Concept Sales 713-771-4470 
Wash Bellevue, A. Smith 206-746-8770 
for: Can .. Weston, Onl., Megatronlx Ltd. 

416-742-8015 
SCHAUER MFG. CORP., 4516 Alpine Ave., Cincinnati, 

Ohio, 45242, Tel: 513-791-3030; Sis. Mgr: S.E. Wright 
L~I Sales Offices & Reps. 
Cal Burbank, Lingtronics 
Cal Palo Alto, Ellis Ent. 
Conn Meriden, Eagle Assocs. 
Fla Orlando, F. Fausett 
Ga Smyrna, F. Fausett & Co. 
III Chicago, Ellinger 
MIch Detroit, Rathsburg 
Minn Mpls., C. Gibb 
Mo Kansas City, NEV Co., Inc. 
NY Woodskle, D. Tobies 
Ohio Cleveland, J. Olsen 
Pa Phila., K.B. Erdman 
Pa Pittsburgh, E.A. Snelsky 
Pa Pittsburgh, R.A. Stone 
Tex Dallas, J. Schoonmaker 
Wash Saatde, D. Miller 

SCHAUER L~I Distributors 

213-848-8372 
415-328-6151 
203-235-9038 
305-894-8071 
404-436-5168 
312-783-1570 
313-882-1717 
612-377-1200 
816-421-1751 
212-726-4551 
216-752-5444 
215-224-1833 
412-179-2550 
412-241-8391 
214-357-8481 
206-784-6800 

Ind FI. Wayne, Ft. Wayne Elctrns. Supply, 3606 
Maumee Ave. 219-742-4346 

Ky Louisville, Burks, P.I., 842 S. 7th 502-589-3180 
Pa Erie, Mace Elctrn., 2631 W. 8th 51. 814-838-3544 

SCHJELDAHL, G.T. CO., Advanced Programs Div .. Box 
170, Northfield, Minn., 55057, Tel: 507-845-5633, TWX: 
910-565-2180; Mktg. Mgr: E.S. Lyman 

SCHNEIDER INSTA. CO., 8115 Camargo Rd., Madeira; 
CinCinnati, Ohio, 45243, Tel: 513-561-8803 

SCHONSTEDT INSTR. CO., 1775 Wiehle Ave., Reston, 
Va., 22090, Tel: 703-471-1050; Sis. Mgr: E.O, 
Schonatedt 

SCHRACK ELEC. SLS., 1140 Broachvay, New Vortc, N. V ~ 
10001, Till: 21~ SIs. Mar: H. SIegeII 

VoIP87H74 
Local Sales Offices & Reps. 
Cal Palo Alto, Engrg. Assocs. 415-326-7842 
Cal Sherman Oeks, A. Hopkins 213-788-5501 
Colo Denver, A-G Elctrns. 303-722-5814 
Conn Okl SayBrook, M.L. Assocs. 203-386-9718 
Fla Miami, S. Wallace 305-891-1654 
Fla Tampa, S. Wallace 813-932-3568 
Ga Jonesboro, S.K. Wallace 404-471 -6297 
III Chicago, Ringland M. Krueger Co. Inc. 

312-282-8444 
Md Silver Spring, H. Sieber 301-589-$110 
Mass Martboro, M.L. Assocs. 617-485-6190 
Mich Jackson, Norwood Scroggs 517-782-5211 
Minn Minneapolis, Pilot Sis. & Engr. 612-646-4326 
NY Glen Cove, S. Glassman 516-676-1039 
NY Sodus, A.E. OeCew Agency 315-483-3261 
NC Greensboro, S. Wallace 919-292-0487 
NC Kernersville, S. Wallace 919-993-3993 
Ohio Cleveland, ACI-EI-Tek 216-252-0488 
Ohio Dayton, Ad-EI-Tek 513-836-2741 
Ohio Englewood, Ad-EI-Tek, Inc. 513-836-8471 
Pa King of Prussia, L.G.WMe-Keystone 

215-265-1817 
Tenn Memphis, S. Wallace 901 -682-2281 
For: Can., Malton, Onl., Deskin 416-877-5517 
For: Can .. M~I, Que., Deskin 514-384-1420 
For: Can., Vancouver, B.C., Deskin 610-922-5036 

SCHWEITZER, PETER J. DIY., Kimberly Clark Corp., Lee, 
Mass., 01236, 1el:413-243-1ooo, TWX: 413-243-2121; 
S.M. Paper: T. S~ert; S.M. Films: J. Tosch 

SCIENTIFIC-ATLANTA, INC., Box 13654, Atlanta, Ga., 
30324, Tel: 404-936-2930, TWX: 810-786-4912; Sis. 
Mgr: H. Klippel 

L~I Sales Offices & Reps. 
(Scien Atlanta Reps) 
Cal Long Beach, Sciec-Atlanta 
Cal Los Altos, Scic-Atianta 
III Belleville, Scic-Allanta 
Md Bladensburg, Sciec-Atlanta 
Mass Burlington, Sci.-Atfanta 
NJ Leonia, Sc:i-AUanta 
Tex Dallas, Sei.-Atlanta 
Wash Seattle, Showalter.Judd 
Wash Seattle, Showal\8r.Judd 
For: Can., Montreal, Que., Radionics 

(ODtima-EncIosures Reps.) 
Ala: l1untsville, Gantry 
Ariz 'Phoenix, Hytronic Meas. 
Cal Long Beech, Sciec-Atlanta 
Cal !.OS Altos, ScientifIC-Atlanta 
Colo Denver, Hytronic Meas. 
FIB Orlando, Gentry Associates 

213-428-7515 
415-941-1816 
619-397-9251 
301-779-1515 
617-272-1256 
201-461-5340 
214-357-1855 
206-762-2310 
208-324-7911 
514-735-4565 

205-536-5306 
602-253-6104 
213-428-7515 
415-1141-1616 
303488-4081 
305-694-4401 
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III· Rosemont, Cozzens & Cudahy 
Ina Indpls .• Cozzens &:. Cudahy, 
MIl Bladensburg. SCiec·Atlanta 
MaSs Lexington. Zieco, Inc." 
Mini! Mpls .• Cozzens & Cudahy 
Mo Edmundson. Cozzens & Cudahy 
NJ Edison. Scien·Atlanta ' 
NM Albuquerque, Hytronic Meas. 
NC Burlington. Gentry 
Ohio Medina. Cozzens & Cudahy 
Oklli Tulsa. Carey,Wolf. Zerbe Co. 
Tex Ft. Worth. Carey,Wolf. Co. 
Tex. Houston. Carey·Wolf, Zerbe 
·Utah Salt Lake Cily. Hytronic Meas. 
Wash Se.attle. Showalter·Judd 

312-825-1144 
317·244·2456 
301·719·1515 
617·861·8300 
612·920·1022 
31·4-423·1234 
201-461·5340 
505·266·3941 
919·227·2581 
'216·725·5660 
918-622·9233 
817·738·1996 
713-643·2114 
801-466-4924 
206-762·2310 

SCIENTIFIC COLUMBUS, Diy. Esterline Corp., 1035 W. 
3re1 Ave., Columbus, Ohio, 43212, Tel: 614-294-5671; 
Sl8. Mgr: W. Trsetow •••• _ •••• _ •• _ ••• _ ••• _ •• _ •• _ •• Vol:lell60 

Local Sales Offices & Reps. 
Ala Birmingham, J. Spader Co. 205;879·1366 
Ariz Phoenix, B.F.A .• Inc. 602·946·4215 
Ark EI Dorado. L. C. Byrne Co. 501-863·9435 
Cal City ollnduslry. Esterline Angus 213·330·1621 
Cal Hayward. Esterline Angus 415-785·8232 
Colo Denver, C. Beabout Co. 303·244·3151 
DC Washington. Hildenbrand Co. 703·280·2330 
Fla Orlando. R.G. Cheney 305-894·7371 
Haw Honolulu. Berkley Engrg. & Equip. Co. 

. 808·538·1921 
III Elmhurst. Esterline Angus 312-833·4410 

.Ind Indpls. C.D. Arnold Co. 317·546·4053 
Iowa Cedar Rapids, H. Ferris 319·363·9156 
Iowa Oes Moines, H. Ferris 515·255·5008 
La New Orleans. Mid·South Sis. 504-822·3030 
Mass HOlliston. Esterline Angus 617·235·5343 
Mich DetrOit. G'. A. Peters Assocs. 313·564·6325 
Mich Marquette. NWR Elctrns. 906-226·7578 
Minn Minneapolis, Scientific Columbus 
Minn Virginia. NWR EI.ctms. 218·741·5080 
Mo Crestw9Qd. C. B. Fall Co. 31-4·968·3851> 
NM Albuquerque. BFA corp. . 505-296;8303 
NM Las Cruce$. B.F.A. Corp. 505·523·0801 
NY Buffalo. A. F. Lamb Co., Inc. 716-874-4900 
NY Kihgston. R~ F. Lamb Co .• Inc. 914·338·8833 
NY New Yo,k. Esterline Angus 201·471·0064 
NY RQchester. R.F. Lamb Co •• Inc. 716·544·5580 
NY Syracuse. R. F. Lamb Co.'. Inc. 315-454·2469 
NC Charlotte. R. Chapman 704·525·2421 
NC Raleigh, A. Chapman 919·782·2624 
Ohio Cincinnati, Beedle Equip. Co. 513·793..Q140' 
Ohio Cleveland, Waldrip Blankenburg & Co. 

216-526·1100 
Ore Portland. Mclaren Inc. 503·297·2248 
Pa Philadelphia, Esterline Angus 215·887·2268 
Pa Pittsburgh. Scientific Columbus 614·294·5671. 
SC W. Columbia. A. Chapman 803·256-2984 
Teno Knoxville. W. Massey Co. 615·577·9553 
Tex Dallas. McCoy Assocs. 214·35()'9931 
Tex Houston. E. Smith Sis. 713-849·5756 
Va Fairfax. Hillenbrand Co. 703·28Q.2330 
Wash Bellevue. Mclaren. Inc. 206-454·3400 
Wisc Milwaukee. T. A. Bicker 414·453·3772 
For: Can .• Calgary, Alberta, Showalter Agencies. Ltd. 

403·269-6411 
For: Can .• Don Mill. Ont.. R. G. Shelley. Ltd. 

416·447-6471 
For: Can., New Westminster. Showal.ter Agencies, Ltd. 

604·524·1434 

SCIENTIFIC COMMUNICATIONS, 3425 Klngstey, 
Garland, Tex~ 75041, Tel: 214-271-3685, TWX: 
81Q.860.5172; SIs. Mgr: M.E. Wallace ....... _ ... Vol 1-587 
Local Sales Offices & Reps. 
Cal Anaheim. Blair Assocs. 714·635-1350 
Cal Los Altos, H. Stout Assoc. 415·948-3265 
Fla Ft. Lauderdale. Snow Co. 305·563·2448 
Md Roc~ville. SCI· Washington Off. 301.8~1.7387 
Mass Wellesley. Reptron 617·275-8585 
NJ Pennsauken. Megargel & Himmelstein Assoc. 

609-662·3081 
Tex Pallas. Texas Microwave 21.4·358·1172 
Tex EI Paso. Kelley Entprs. 915·751·3843 

SCIENTIFIC EDUCATIONAL PRODS., SEP Instrs. DiY .• 
Box 1666. FOR Sta., N.Y .• N.Y .• 10022. Tel: 
212·867·9480; Sis. Mgr: J. Asch, , 

SCIENTIFIC MEASUREMENTS. 2945 Central. Wilmette. 
III .. 60081, Tel: 312·256..Q148; Sis. Mgr: A.A. Karlin 

SCIENTIFIC TECHNOLOGY. 1157 Sari Antonio Rd .• 
MOuntain.View. Cal.. 94040. Tel: 415·965·0910; Pres: 
A.R: Lazzara; Ch. Engr: R.M. Brown; Sis. Mgr: David 
Persen 

SCIENTRONICS. 25 Clark Dr .• Barrington. N.J .• 08007. Tel: 
609-546·5792; Sis. Mgr: R. Patterson 
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SCS CORPORATION-MICROSYSTEMS, 1150 NW 70th 
St., Ft. Lauderdale, Fla., 33308, Tel: 305-874-5400, TWXi 
SIQ.856-fI897;V.P. Mktg: .J.E. Lane; Pies: T.A. Iyasdal 

Vol2e805 
Local saleS Offices & Reps. 
Luminetics Comp., Sub SCS Corp.·Micro 
Ala Huntsville. INTEREP Assocs. 205-881·3677 
Ariz . Phoenix. W. W. Posey Co. 602·934·1335 
Cal· Los Altos. W. W. Posey Co. 4'5-948·7771 
Cal San Diego. Miracle & Assocs. 714·276·8619 
Cal Van Nuys. Penwarden Entprs. 213·785..Q773 
Conn North Haven. Kitchen & Kutchin 203·239..Q212 
Fla Melbourne, Tech.RepAsSocs. 305·723·9140 
III Des Plaines. Coombs Assocs. 312·298·4830 
Ind Fort Wayne. Coombs Assocs. 219·743·4611 
Mass Lexington. K~chen & Kutchin 617-862-8230 
Mlch Utica. Hufferd Co. 313·731-61>03 
Mo St. Louis, Coombs Assocs. 314·567·3657 
NJ Hackensack. SJS ASsocs.' 201·488·2444 
NJ Springfield. Service & Tech. Unltd. 201·232·2666 
NY Commack. Service & Tech. Unltd. 516-543·1061 
NY Syracuse. Leflard Co. 315-479·9191 
Ohio Chagrin Falls. Midwest Mktg. Assoc. 

OhiO Dayton. Midwest Mktg. Assoc. 
Pa Narberth. S. A. Jeffries. Inc. 
Tex Addison, Campion Sales Co. 

. SCS Corp. ·Microsystems 

216'·247-6855 
513-433·2511 
215-664-8500 
214·239·9196 

Ala Huntsville. INTEREP Assocs. 205-881·3677 
Ariz Phoenix, W. W. Posey Co. 802·934·1335 
Cal Culver Cily. DeAngelo. Rothman & Co. 

213-398·6239 
Cal Los Altos. W. W. Posey Co. 415·948·7771 
Cal San Diego. DeAngelo. Rothman & Co. 

714·225·1800 
Conn North Haven. Kitchen & Kutchin 203·239·0212 
III Des Plaines. Coombs ASsocs. 312·298-4830 
Ind Fort Wayne. Coombs Assocs. 219·743·4611 
Mass Lexington. Kitchen & Kutchin 617·862-8230 
Mich Utica. Hufferd Co. 313·731-6003 
Mo St. Louis. Coombs Assocs. 314·567·3657 
NJ Hackensack. SJS Assocs, 201·488·2444 
NY Syracuse. Lenard Co. 315·479·9191 
Ohio Chagrin Falls. MI~est Mktg. Assoc. 

216·247-6655 
Ohio Dayton. Midwest Mktg. Assoc. 513·433-2S11 
Pa Narberth. S. A. Jeffries. Inc. 215-664-8500 
Tex Addison. Campion Sales Co. 214·239-9196 

SCS MICROSYSTEMS, See SCS Corp.-MlcrosystemB· 

SEACOR, INC~ 598 Broadway, Norwood, N.J., 07648, 
Tel: 201-768-6070; Sis. Mgr: M. Dayls 

VOl :le1132; Vol :Je489 
Local Sales Offices & Reps. 
Cal Northridge. Orion Sis.. 213-886·4761 
Cal Palo Alto. Abbotl Eng'g. 415-327·0830 
Colo Denver •. Williams Assocs. 303·388.4391 
Conn Manchester. G·M Assocs. 203·646-4443 
Fla Jupiter. Cherry Assocs. 305-746,.459' 
III Skokie. Mar·Con 312·675-6450 
Kans Shawnee Mission. TSA Tech. Sis. 913·831·2888 
Md Baltimore. J & B Sales 301·823·0071 
Mass Framingham. G·M Assocs. 617·872..Q333 
Mass, Waltham. Conti·Younger 617-890·4582 
Mich Grosse Pointe Park. Greiner Assocs. 

313-499·0188 
Minn MpIS .• Heimann Co. 612-861·6051 
NY East Rockaway. W. Bellenkes Assocs. 

516-667·1443 
NY Great Neck. R.E. Breuer Co. 516·466-3030 
NY Ontario Center. Gehrs & Kehoe 315·524·2491 
NY Syracuse. W. A. Franklin Sis. 315-446·2246 
NC Burlington. P.J. Nahser Co. 919·226·8053 
Ohio Cincinnati. W. Geisting Assocs. 513·931..()812 
Pa Ardmore. A.D. Freedman Assocs. 215-649·3679 
Tex Dallas. Evans & McDowell Assocs. 214-238·7157 

SEAL·PEEL. INC .• Box 250, Troy. Mich .• 48084, Tel: 
313·566·1055; Sales Mgr: V. Sheets 

SEALECTRO CORP., 225 Hoyt St. Mamaroneck, N.Y., 
10543, Tet 914-898-5600, TWX: 710-566-1110; V.P. SIs: 
S. Lascarbouni 

Vol les72-374; Vol :le1133; Vol :'-774-785 
Local Sales Offices & Reps. 
Ala Huntsville. Young & Lawrence Assoc. 

205·539-6575 
Ariz Scottsdale. Bamhill Five. Inc. 602·947·7841 
cal Los Angeles. Sealectro West 213-666-4040 
Cal Mt. View. Sealectro West 415·965-'212 
Colo Denver. Bamhill Ave 303·934·5505 
Fla Ft. Lauderdate. Young & Lawrence Assoc. 

305-563-6717 
Fla Miami Sch .• Geartner Assocs. 305·861-3661 
Fla Orlando. Geartner Assocs. 305·299-1000 
Fla St. Petersburg, Young & Lawrence AsSoc. 

. 8'3-894-0026 
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.Aa Winter Park, Young & Lawrence Assoc. 
305:-647-8929 

Haw Honolulu; Pegart Intematiotial Hawaii 
. 808-839-8574 

II! Arlington Hghis .• R. Diethert Co. 312-593·7600 
Iowa Oes Moines. Beams 515·282..Q292 
Md Rockville. Mechtronics Sis .• Inc. 301·34()'2130 
Md Silver Spring. J. J. Wild Co. 301·587·2523 
Mass Concord; Sis. Engrg. Co. 617·369-3943 
Mass Needham. J.J. Wild Co. 617-444·2366 
Mich Farmington. Carter, McCorrnic& Peirce . 

313·477·7700 
Mich Farmington. W. R. Hummon & Assocs. 

. 313-474·0661 
Minn Mpls .• ECR 612·927·4547 
NJ Mountainside. J.J. Wild Co. 201-854-3272 
NJ So. Hackensack. engineered Prods •• Inc. 

201-488-4040 
NM Albuquerque. Barnhill Five. Inc. 505·299-7658 
NY Hastings-on·Hudson. J.J. Wild Co. 914·963-3803 
NY Jericho. J.J. Wild Co. 516-921·7100 
NY Uverpool. J. J. Wild Co. 315·612·5176 
NY Mt. Vernon. Friedman·Smith Sis. 914·684-4866 
NY Syracuse. LA. Hotze 315·GR·9-6641 
NC Burlington. P. J. Nahser Company. Inc. 

919·226-8053 
NC Charlotte. A. Diather,l Co. 704·376-8341 
Ohio Cleveland. Carter. McCormic & Peirce 

216-333-5650 
Ohio Columbus. McFadden Sis. Co. 614-CA·I-3383 
Ohio Dayton. Carter. McCorrnic & Peirce 

513·276-5873 
Okla Tulsa, G.V. Peck 918·585-5853 
Pa Delmont. T.F. Laslo & Assocs. 412-466·5045 
Pa Narberth. SA Jeffries 215·684-8500 
Pa Philadelphia. C. H. Newson & ASSOCS. 

215·248-3377 
Pa Pittsburgh. Carter. McCorrnic & Pierce . 

412·824-3769 
Pa Southampton. J.J. Wild Co. 215·357,6845 
T ex Houston. G. V. Peck 713·684.'435 
Wash Seattle. alum & Assocs. 206-SU·2·1600 

, Wisc Waukesha. R. Diethert'Co. 414·547-6575 
For: Can .• Dorval. 760. Que .• Avotronics. Ltd. 

514·631·9166 
For: Can .• Willowdate. Onl. Avotronlcs. Ltd. 

, 416·493·9711 
SEALECTRO Local Distributors 
Ala Huntsville. Powell Elctrns/Huntsvilie. Box 1095. 

803 Oster Dr. 205·539·2731 
Cal Goleta. Radio Prods. Sis .• 350 S. Kellogg Ave 

805·984-6823 
Cal Los Angeles. Radio Prods. Sis .• 1501 S. HIli SI. 

213.748-127' 
Cal Mt. View. Elmar Elctrn .• 2288 CharlestonR~. 

415·961·3611 
Cal MI. View, Powell Elctrns/California. Box 997. 411 

Fairchild Dr. 415·964-0820 
Cal San Diego. Radio Prods. Sis .• 7669 Clairemont 

Mesa Blvd. 714·292-5611 
Fla Miami Sprihgs. Powell Elcirns/Florida. Box 5'4. 

'740 NW 69th Ave 305·885-8761 
Fla Orlando. Powell Elctrns/Florida. Box 5604. 2032 

Palmridga Way 305-859-1450 
III Chicago. Elctrn. Distr. Co .• Inc .• 4900 N. Elston 

Ave. 
Ind Ft. Wayne. Ft. Wayne Elctms. Supply, 3606 

Maumee Ave. 219-742-4346 
Ind South Bend. Radio Distr Co Inc. 1212 High St 

219·287·2911 
Md Beltsville. Powell Elctrns/WaShingtOn. 10728 

Hanna SI. . 301·937-4030' 
Mass Boston. De Mambro Elctrns. 1095 

Commonwealth Ave. 617·787·1200 
MiM Minneapolis. ICI·lndustriai Camps. Inc .. 

612·927·9991 991 
NY Freeport, Milgray Elctrns. 191 Hanse Ave 

516-546-6000 
Ore Portland. Almac/Stroum Elctms. 8888 SW 

Canyon Rd 503·292·3534 
Pa , Philadelphia, Powell Elctrns, Inc .• Box 8765. S. 

Island Rd & Ente~(lrise Ave 215-365·1900 
Wash Seattle. Almac/Stroum Elctrns. 5811 Sixth Ave 

S. 206·763·2300 
SEASTROM MFG. CO .. 701 Sonora Ave .• Glendale. Cal .• 

91201. Tel: 213-245·9121. TWX: 910-497·2271; SM: R. 
Remington 

S.ECO ELCTRNS. CORP .• 1001 2nd SI..S •• HOpkins, Minn .• 
55343. Tel: 612·935-6963; ~s.Mgr: E. Hintz . ' 

SEG ELCTRNS. SUB. COMSTfIONCORP., 120-30 
Jamaica Ay .. , Richmond HID, N.Y~ 11418, Tel: 
212-441-3200; Pres: P. Basse; SlL Mgr: R. W. 
Tramposch _. __ • ____ .,.-_M.' ·VoI ,esoo; Vol PS77 

Local Sales Offices & Reps. . 
Fla Ughthouse Paint. Saber Assocs: 305·943-3076 
NY Old Bethpage. A. Clarfleld Assocs. ' 

212-Pt.·7-6454 



MANUFACTURERS a SALES OFFICES DIRECTORY 

Conn Hamcl8n, J & J ASSOCI. 203-624·7800 
Fta Orlando, Scien. OevIces·S.E. 306-424·7932 
Mass Burlington, J & J Assocs. 817·272-2606 
Ala HuntBvUIe, Scien. Oevk:es-S.E. 205-536-1989 
All Huntsville, ScIenIiIic Devices, S.E. Inc. 

205-538-11189 
cal ArcadlI, Mar·Land enterprises. 213-681-9440 
Colo Loveland, Kelley Enterprises 303-887·1378 
III Schaumbu!g, Electronic InSInmenI Assocs., Inc. 

312-882·7140 
Ind Indlariapolts, EleclronIc Instrument Assocs., Inc. 

317·257·7231 
Mass Waltham, Measu-' Consultants Corp. 

617-89Q.4400 
NJ Hazlet, Mar Mon !:!Ictm. Instru. 201·264·1851 
NY Old Bethpage, A. Clarfield Assocs. 

212·PL·7-8454 
NY Plainview, Eastem Metro Assocs., Inc. 

516-WE·I-1414 
NC Burlington, Scien. DevIc8s-S.E. 919-564-8311 
Pa Mt. Penn., Mer Men Ek:trn. Instru. 215-779·1840 
Va AMIIIdaIe, J. Hopkins Assocs. 703-280-2086 
Wash Bellevue, Hudson Co. 206-455-11773 
For: Can., Montreal, R·O-R Assocs. Ltd. 

514-462-8430 
For: Can., Ottewa, Ont., R·Q.R Assocs. Ltd. 

613-725-1185 
For: Can., Scarborough, Ont., R.Q·R Assocs., Ltd. 

416-291-7121 
For: Can .. Vancouver, B.C., R-O-R Assocs. Ltd. 

604-876-431 I 
SEL·REX CO. DIV. OXY METAL fiNISHING CORP., 75 

River Rd., Nutley, N.J., 07110, Tel: 201-887-5200, 
TWX: 71Q.989·1423; Sis. Mgr: C. Stevens 

SELECTRONS, LTD., 118 East 18th St., New York, N.Y., 
10003, Tel: 212-OA-8-8800; Sis. Mgr: M. Rubinstein 

Local Sales Offices & Reps. 
cal Santa Monica, Vanguard PacIIic 213-451-1749 
Conn Hartford, R.W. Best Co. 203-247-7568 
Ml!VI Minneapolis, D.G. Perry Co., Ltd. 812·92Q.3212 
Mo Kansa City, Forslunds 816-842-11868 
NJ Jere8y City, H. SchimeI 201-332-2835 
NC Greensboro, Barker Prod. 919·299-11264 
Ohio Cleveland, V. E. CQWg8I" 216-234-8428 
Pa Ephrata, R. R. Ream Assocs. 717-733-3844 
SC CharIeaton, Holten 0istrttIutIng Co. ~723-3538 
Tex Callae, S. S. Cone 214-241·2891 
Va Powtlatan, Karstone Co. 703-598-3139 

SEMICON ASSOC., INC., ""x 832, Lexington, Ky., 40501, 
Tel: 806-255-2448; Sis. Mgr: M. Miller 

SEMICON INC., 10 North Ave., Burlington, Mass .. 01803, 
Tel: 817·272·8015, TWX: 710-326-1919; Mklg. Mgr: 
R.A.lrvin 

Local Sales OffIces & Reps. 
Ariz ScotI8dale, ~r & Clark Co. 602-945-7979 
Cal Palo Alto, Testco.,lnc. 415-328-5320 
cal San Franci800, Shonin, Inc. 415·58&-7541 
cal santa Ana, Rica! Assocs. 714-557-8543 
Colo Wheatrtdge, Waugaman Asaocs .. Inc, 

303-423·1020 
Fla Pompano, Beach - MaltIend, 

Hutto-Hawkins-Paregoy, Inc. 305-943·9593 
Ga Atlanta, Elmer Assocs' 404-281-4345 
III Chicago, Fiat Engrg. Assocs., Inc. 312-547·6200 
Iowa Des Moines, Bobenhouse Engrg. & Mrklg. Ser. 

515-282-11292 
Mass Lexington, J. E. Boeing Co., Inc. 617-882·2500 

. Mich Gross Point Park, S. Greiner Assocs. 
313-499-11168 

Mlnn St. Paul, Ragon Inc. (R.G.) 612-468-11201 
NJ Englewood Cliffs, Sprung·Nussbaum, Inc. 

201-947-8767 
NY Camillus, C.P. Dixon Assocs., Inc. 315-471-8863 
NY Larchmont, Hingston-Walsh Asaocs., Inc. 

!/14-834-5781 
NY New York City, C. Tennant Sons & Co. 

212-689-8530 
Ohio Dayton, The Whelan Corp. 513-434-7551 
PI Fairview VIII., Danco Corp. 215-539·9300 
Tex Richardson, Thornton Ek:trn. Sis. 214-231-8891 
Exp: New York City, N.Y .. C. Tennent Sons & Co. 

212-689-8530 
SEMlCON Local 0i8Iribut0rs 
Va Norfolk, PrIest Ek:trn., 8431 TIdewater Dr. 

703-855-2021 

S£MICONDUCTOR CI~ INC.. 308 RIver 81~ 
H8YerhIII, ..... 01130, Tel: 117-37308104 

. V0I1-a72,173; VC!I .... 
Local Sales OffIces & Reps. . 

Cal Sunnyvate, RDP Iristrs; 
cal W. Los AngeIae, J.C.M. Assocs. 
Conn SuffieId,Andrews AIrtronics 
Fie CieerwakIr, BrennenAssocs. 
m Chicago, L. F. Green 
Ind IndiInepoIis,L. F. Green 
Kens MiSsIon, Inland Assocs. 
Mass Lynnfield, Andrewe Alrtronic:s 

408-735-8040 
213-473-5590 
2OS-888.Q448 
813-448-5008 . 
312-286-8824 
317·253-2087 
913-392-2368 
617-1!45-5220 

Mich Southfield, Data·Tron 313-354-8421 
Minn Fridley, L. F. Green 612-781-1811 
Mo Florissant, Inland Aaeocs. 314-355·1851 
NY Fayettevine, Doolittle Ek:trns. 315-837-3222 
NY Mamaroneck, Neville & Vespa 212-539-1515 
NC Bethania, Lee Ltd. 919-924-8245 
Ore Portland, J.E. Edstrom 503-775·8527 
Pa Norrlstown, Denco-Data Engrg. 215-272·1444 
Tex Houston, Southland Engrg. 713-782-4575 
Va Annandale, Nine Assocs. 703-258-9105 
For: Can., Montreal 393, Quebec, Specialty Elctrns. 

Ltd. 514-339-4500 
Fot' Local SOUrce DatIl CII! Toft.Free ION4H2OO 
(III N.Y. SfIIte Cd 51 .......... CoIIKt) 
SEMITRONICS CORP., 265 Canal St., New York, N.Y., 

10013, Tel: 212·228-5400, TWX: 71Q.581·3978; Pres: 
L. Rlvman G. Jones 

SEMTECH CORP~ 152 MItchell Ad., Newbury Pk., CaL. 
91320, Tel: 213-828-53112, TWX: 910-339-1214; V.P: W.B. 
Krauee .. _ ... _ .... _. __ ....... _ ... __ VoI......, 
Local Sales Offices & Reps. 
Ala Huntsville, Southeaetem Assoc., Inc. 

205·539·9816 
Ariz Phoenix, Sis. Eng., Inc. 602-945·5781 
Cal Palo Alto, Serntech 415-328-8025 
CIII San Diego, Fred Nagel Co. 714-296-4850 
Colo Arvada, Arrowhead Sis. 303-423-5556 
Fia Winter Pk., Serntech 305-844·5404 
III La Grange, Semtech 312-352.(1227 
Ind A. Wayne, Scott Elctrns. 219-743-1588 
Ind Indianapolis, Scott Ek:trns. 317-835-8951 
Mass Weston, E.B. Butler Co. 617-891-6870 
Mich SOU1hfieId, SteI1ing-Lowell 313·352-8681 
Minn MinneapolIS, S. Clothier Co. 612-889-3231 
NJ Mountainside, Serntech Corp. 201 ~-4864 
NM Albuquerque, Rustco 505-296-6474 
NM Los Alamos, Rustco 505-882-3716 
NY Garden City, CorntRl/lic, Assoc:. 51~741-8466 
NC Charlotte, Over & Over 704-366-8801 
Ohio CIncInnati, Scott Elctrns. 513·791-2513 
Ohio Cleveland, Scott Elctrns. 216-291-2800 
Ohio Columbus, Scott Elctrns. 614-238-8619 
OhIO Dayton, Scott EIctrns. 513-223·2852 
Olda Tulsa, The H. J. Daly Co. 918-627-4159 
PI PIttsburgh, Scott Elctrns. 4t2-781-3112 
'Tex Irving, Serntech Corp. 214-253-7644 
Utah Salt Lake City, Arrowhead 918. 801·487-3444 
Waeh Bellevue, Western Tech. SIs. 206-454-3806 
For: Can., Menireal 355, Que., Deskin Sis. 

514-384·1420 
For: Can., Toronto 570, Ont., Deskin SIs. 

418-239-4329 
SEMTECH Local DistributOrs 
Ala Huntsville, Powell Elctrns/HuntsvlllJ, Box 1095, 

803 a. Dr. 205-539-2731 
Cal MI. Voew, Powell Elctrns/CalilOrnia, Box 987, 411 

Fairchild Dr. 415-964-11820 
Fla Miami Springs, Powell Elctrns/Aorida, Box 514, 

1140 NW 8IIth Ave 305-885-8781 
Fla Orlando, Powell Elctrns/AorIda, Box 5604, 2032 

Palmridge Way 305-859-1450 
Md Bellsville. Powell Elctrns/Washington, 10728 

Hanna St. 301-937·4030 
Ore Portland, Almac/Strourn Elctrns, 8888 SW 

Canyon Rd 503·292·3534 
Pa Philadelphia, Powell Elctrns, Inc., Box 8785, S. 

Island Rd & Entarprise Ave 215-38&-1900 
Utah Sail Lake City, Standard Supply Co., 225 E. 6th 

So. 801-355-2971 
Wash Seattle, Almac/Strourn Elctms. 581 I Sixth Ave 

S. 206-783·2300 
SENNHEISERELCTRN. CORP., 10 W. 37th 81r., New 

York, NY, 10018, Tel: 212-239-11190; Sis. Mgr: C. 
Hofman 

Local Sales Offices & Reps. 
Cal N. Hollywood, Morris-Tait Aaeocs. 213-877-4424 
Colo Denver, J.A. Gedney Co. 303-~8-3112 
Conn W. Haven, R.S. Reiss Aaeocs. 203-933-8542 
Ga Chamblee, Tech. Sya. Reps. 404-457-11428 
Ga East Point, P. HaYden Assocs. 404·~261 
Haw MilHani, C & L 0Ista. 808-949·1087 
III Skokie, I.W. RoIie ASSOCI. 312-874-8790 
Ind IndianapolIS, Moore-Powers 317·283·1727 
Md 8athe8da, G. Rosen & Assocs. 301-385-5113 
Mich Rochester, R.A. Albrecht & Co. 313-851-7081 
Mlnn MpIs, G.R. GIbb Co. 812-377·1200 
Mo Kansae City, ForrietaI·Young SIs. Co .. 

. 816-3!18-6?71 
NY New York, Sir Sales, Inc. 516-&21·7485 
OhIo CIeveIend, RW. I>eters Co. 218-281-2330 
OhIo Dayton, T.R. MOore &~. 513-277·9245 
Tex DaUae, B. Amos & Assocs. 214·741-3974 
Wash Seattle, Mears. M.K. WIddakInd 00 .. 

206.AT -4-8020 
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SENSOT 

SENSITRON SEMICONDUCTOR, DIY. Rod 
Sernlconcluctor. 221 W, IIIdIllltly Ct.. Deer Pk., I!I,Y •• 
11729, Tel: 51 ..... 1800; M/M: B. MIller VOl 20131,.
Loc8t Sales Offices & Reps. 
Arlz Scottsdale, DeAngelo, Rothman & Cheever Inc. 

602-94.7-6828 
cal Culver City, DeAngelO, Rothman & Co. 

213-396-8239 
Fie Maitland, ElR, Inc. 305-844-9595 
III Chicago, Brock & CUSIvnan 312-822-4110 
Ind Fort Wayne, Menze Sis. 219-747-5818 
Kana Prairie! VllIege, Engrg. Svcs. 31&-849-4000 
Md Baltimore, Cunningham Assocs. 301-823-4220 
Maae Canton, New Englend Sis. 817-828-4835 
Mich OeIroiI, R. S. Lohmann Co. 313-535-8144 
Minn Minneapolis, S & R Sis. 812-544-3022 
Me SL louis, Engrg. SVCl\. Co. 314-728-2233 
NY Bronx, Mrg. Comps. 212·931.(1910 
Ohio Dayton, Electro-Corn 513-218-3983 
Pe Ardmore, R. D. Freedman Assoc. 215-849-3879 
Tex Callae, Evans & McOoweH Aaeoc. 214-238-7151 
WISh Seattle, R. K. Squibb 206-832·2450 
For: Can., Montreal, Que., CaImOr Elctrns. Ltd. 

SENSITRON Local DistribUtors 
514-399-8051 

Cal carson, Hi·Rel Oistr. Sales, 20507 S. Belshaw 
Ave. 213-537-8500 

cal Chatsworth, Westatae Elctrns. Corp., 20151 
Bahama St., 213-341-4411 

Cal Los Angel .. , Milo/Calif., 1280 Cotner 
Cal MI. Voew, Hi-Flel Distr. Sis., 645 ctyde Ave. 

415-987·5731 
Ct!1 Newport Beech, Semicomp., 4100 BIrch 

714-833-3070 
Cal San Diego, Milo/Calif., 4955 Mercury St. 

714·292.(1900 
cal Woodland HUls, Semiconductor Concepts, 21201 

Oxnard SI. 213-884-4560 
Md Beltiniore, Tec:hnico Inc., 1404 Bare HIlls Ave. 

301-828-8416 
Maes Framingham, Future Elctrns., ~ Worcester ReI. 

817-879-0180 
Minn MInneapolIS, In!iIStriIlI Components, Inc., 4004 W. 

78th St. 612·927-9991 
Mess Natick, Lelayette Ind'i. EIctrns, Inc., 1400 

Worch8ster St. 817-968-8100 
Mass Welertown, QPL Elctrns., 75 N. Beacon St. 

617-924-4100 
NY Buffalo, Summit DisL Inc., 9.16 Main Sl 

716-884-3450 
NY Hauppauge, Serniconductor Concepts Il'10.; Oiv 

JACO Ek:trns., Engineers Rd. 516-273·1234 
NY New Hyde Park, Lelayelte Ind'i. ek:trne., Inc., 

1327 Second Ave. 5t8-488-8600 
NY Plainview, ACI Ek:trns., 28 South Mall 

518-293-8830 
NY Rochester, Summit Diatrs., 292 Commerce Dr. 

718-684-3450 
NY Rockville Center, Ocuglas Elctrns., 100 N. Vlliege 

Ave. 516-764-5710 
Ohio Dayton .. ESCO,221 Cr_ St. 513·224-9192 
Wash Seattle, Radar electric Co., 168 W~ Ave., 

W. 206-282·2511 
For: Can., Montreal, Prelco Elctrns., 480 Port Royal 

St. w. . 514-389-8051 
For ~ Source 0... can TOI\oFree 1OO-84s.eaoo 
(In N.Y. Stele can 51 .......... Collect) 
SENSOR CORP., Bolt 140, Scottsc:IaIe, Pl., 15683, Tel: 

412-687-4080; Sis. Mgr: G .. MordwInIdn 

SENSOR TECI:INOLOG1. a1l1la u..n Sf., 
Chltaworltl, CaL. "31'. Tel: 213-811H100, TWX: 
91Q.404.4778;SIL Mgr: 0. Donovan • __ .. VOI M75 
Local sales OffIces & RIPs. 
cal Mountain VIew, TrkIent AssocIeIee 415-987·7031 
Colo Denver, Omega Ltd. 303-758-1508 
Fla Ughthouse Pl., Saber Assocs. 306-241-3359 
11/ Chicago, 8eIhom & Weld1 312-689-5011 
Mass Worcester, W. Porter Sis. 617·157·1283 
Mich DetrOIt, A. Blumenberg ASSOCS. 313·341-4737 
Minn Minneapolis, E.C. EIctrn. Sis. 612-831-11221 
NJ Cherry Hill, Bl-Tech, Inc. 215-644-3315 
NM Albuquerque, Trttronics 50$-898-1740 
NY DeWltt,Bciweer & Sapecky Aaeoc. 315-446-5t20 
NY Elmont, Crane .. EgllrtOlrp. 516-468-2100 
OhIO Dayton, GIesting Aaeocs. 51~I-oa12 
Wash No. Seattle, FIeehIrt & Sullivan 206-833-4989 
Exp: N.Y.,~, EMB EIctrns. Corp. 

518-372-5841 
SENSOTEC, INC., 1400 Holly Ave., CoIurnbus. OhIo, 

43212, Tel: 814-294-5438; Gen'I Mgr: C.J. Eaeton 
Local Sells Offices & Reps. 
Ala Huntsville, TechniCli SIs. 
cal P8Adena, ReX Corp. 
cal San DIegO, ReX Corp. 
011 ~eIe, RDX Corp. 
Colo Boulder. Intermountain Assocs. 
Conn Milford, TodinO Engrg~ SIS. 

205-681-1150 
213-881-3451 
714-278-8813 
408-734-4500 
303-449·1473 
203-874-6843 
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SEQUEN 

til Des Plaines,S. Sterllri\l" 312-298-8454 
Kalis "-_)(8, S. Sterliilg < .' ,. 913-888-2995 
La ·Baion Rouge, Sesco, InC. 504-927~7574 
Md Rockville, Farrell Assocs. Inc. 301-424-9460 
Mass Ne8dham Hgts .• TodinQ'Engrg. Sis. 617-444-7925 

'. Mich Detroit, S. Sterling 313-255-1970 
Mich Ferndaie, Tlby Co. , 313-547-3550 
MO Independence, Vince Dallons 616-252-4265 
:Mo SI. louis, S. Sterling 314-567-3636 
NJ Paramus, Tower'Sls. Eng. Corp. 201-265-2878 
NM Albuquerque, Thorson Co. 505-265-5655 
NY' Fayetteville, CGITlponents for Industry 

31!i-637-9601 
Ohio Cleveland; S. Sterling 216-442-8080 
Ohio Cleveland, Tiby Co. 216-371-5335 
Ohio' Dayton; S. Sterling 513-298-7573 
'Ohio Dayton, Tiby CO. 513-277-3822 
Pa King of Prussia, Letronix 215-265-1020 
Pa Pittsburgh, S. Sterling 412-922-5720 
Tex Houston, SESCO, Inc. 713-668-7840 
Tex Richardson, SESCO, Inc. 214-231-9384 
For: Can .. Quebec, Electrodesigil 514-363-5120 
Fof: Can., Toronto, Electrodesign 416-787-0991 
For: Can., Vanier, Electrodesign 613-745-0541 

SEQUENTIAL INFORMATION SYSTEMS, 249 N. Saw Mill 
River Rd., Elmsford, N.Y., 10523, Tel: 914-592-5930, 
TWX: 710-567-1212; Sis. Mgr: F. Gordon; Mktg. Mgr: 
M. Vinarub; VP Sis: J. Nollas 

Local Sales Offices a Reps. 
Cal Sante Barbara, Kannard Assocs. 805-882-1928 
Conn Old Lyme, Aid Engrg. Sis. Co. 203-873'3692 
COM Rocky Hill, Aid Engrg. Sis. Co. 203-673-3692 
Kans Lenexa, S. Sterling Co. 913-888-2995 
Mass Westboro, Aid Engrg. Sis. Co. 617-890-8181 
Mich Detroit, S. Sterling Co. 313-255-1970 
Minn Minneapolis, Power/matiOn 612-721-6520 
Mo SI. Louis, S. Sterling Co. 314-567-3636 
NY Upper Williamsville, Maxwell Bennett Assocs. 

716-634-2107 
Ohio Cleveland, S. Sterling Co. 216-442-8080 
Ohio Dayton, S. Sterling Co. 513-298-7573 
Pa' Westem Pittsburgh, S. Sterling COmpany 

, " 412'922-5720 
Tex Dallas, Blair Engrg. Sis. Co. 214-352-8411 
Tex Housion, Blair· Engrg. Sis. Co. 713-772-0677 
Wash Mercer Island, Penryn Sis. & Engrg. Co. 

, 206-232-3411 
Wise Oconomowoc, Power/malion 414-567-9282 

SERVo-TEK PROos. CO~ 1086 Goffle Rd" HawthOrne, 
N.J., 07506, Tel: 201-427-3100; SIs. Mgr: J.L. ,Duffy 

Vol 20661 
Local Sales Offices & Reps. 
Cal Van Nuys, Servo-tek CalH. __ 213-786-0690 
Fla FI. Lauderdale, P.N. Bredesen ' 305-587-0117 
MaSs Salem, Forbes Engrg. CO. 617-744-1693 
Ohio Dayton, Albrecht & Assocs. Inc. 513-885-3888 

SERVOMETER CORP., 82 Industrial, E., Clifton, N.J" 
07012, Tel: 201-773-0474; Mgr, Engrg: D. Walker 

Local Sales Offices & Reps. , 
Ariz Scottsdale, Bearings, Seals & Gears 

602.948-2026 
Cal CerHtos, Bearings, Seals & Gears (Memtech 

DiY.) 213-860-2422 
Cal Redwood City, Bearings, Seals & Gears 

415-385-5444 
Mass Salem, J.M. Assocs. 617-745-1826 
NY ,East Aurora, Clarke Thrasher 716-652-0423 
Ohio Dayton, H. G. Lake Co. 513-277-8181 
Pa Ambler, L. J. McCormick Jr. 215-643-7899 
Wise HlJllson, Donald Wallesverd 715-386-3016 

SERVOTRON CORP., See NatlonalP_er Prods. 
SERVOTRONICS, INC., 3901 Union Rd., Buffalo, N.Y., 

14225, Tel: 716-633-5990, TWX: 710-523-1855; S.M: 
P.R. Bauer 

---, - Advertisement ---'-
Specialists in developing custom Pro
portional Control D.evices using elec
trical inputs for control of pressure, 
force, or position outputs. Manfac
turer of Metallic Seals for demanding 
high preSSllre and vacuum applic1ltions 
and Precision Metal Stampings for 
high volume electronic equipment or 
components. 

SGL INos., I~ G-L Electronics DiY., 300 Harvard 
AY~ WeatYHle, N.J., 08093, Tel: 6CJ9.458-7300, TWX: 
71Q.844.0758; Nat'L SIs. Mgr: J.L" BI'OOIuI 

Vol 3el038 
Local Sales OffIces' & Reps. 
Cal I:.a Habra, E.A. Cox & Assoc. 213-694-2063 
AaOi1ando, Buchanan & Abrams Assoc. 

, 305-423-8995 
III Chicago, p, Pitt 
Mass Wakefield, Denning Assocs. 

312-478-3124 
617-245-4988 
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MANUFA~URERS & SALES OFFICES' DIRECTORY 

MIchFarmlngton, W. Hummon 313-474-0661 
,Minn SI. Paul, R. Ragon 612-488-0201 
NJ' . Murray Hill, Cambridge Allen. 212-882-5844 
NY Hyde .Park, Ftp, Kennedy Co. 914-229-2269 
NY Rochester, 'R.P. Kenn$dy Co. 716-271-6322 
Ohio Cincinnati, GieSting Assoc: 519-931-0812 

'Tex Dallas, Allied Comps. 214-348-6660 
For: Can., lie Perrot Sud; Que" Anbak Sis. 

514-453-6375 
For: Can., Mississauga, Ont., Anbak Sis. 

416-625-1081 
SGL Local Distributors 
Ariz Tucson"Jnland Elctm Supply Co., Inc, Box 4010, 

715 E. Broadway 
Cal Mt, View, Abacus, Elctrns. CO., Inc., 1065 Terra 

Bella Ave. 415-961-1500 
Cal San Jose, Quament Ind'i. Elctms., 1000 S .. 

Bascom Ave. ' 
Mass WObum, Abbott Elctrn., 902 Main SI. 

617·935-2040 
MIM Duluth, Northwest Radio, 1'23 E.First SI. 

218-727-1565 
Mlnn MinneapoUs, Eictm Center Inc., 127 3rd Ave. N: 

612-338-5881 
Mo SI. Louis, Van Sickle Radio.Elctrns, Inc, 1915 

Washington Ave 314-MA-I-5000 
Neb Omaha, J-B Distributing Co., 1616 Cass St 

402-341-5525 
Ohio Solon, REPCO, 6835 Cochran Rd. 216-248-8900 
Pa Reading, Barbey Elctrn., 333 N. 4th SI. 
Va Norfolk, PrIest Elctm., 6431 Tidewater Dr. 

703-855"2021 
Va Ro&noke, Peoples Radio &. Tv Supply Co., 1015 

Moorman Rd 
SHALLCO, INC., Box 1089, Smithfield, N.C., 27577,Tel: 

919-934-3135, TWX: 510-939-1455; Mktg. Mgr: M.D. 
Sutton 

Local Sales Offices & Reps. 
Cal Hawthome, W C V Co. 213-772-4479 
Cal Mountain View, W C V Co. 415-961-5096 
Colo Englewood, Vinson '303-789-2203 
Fla Orlando, Ridge Instr. ' 305-293-4711 
Kans Shawnee MiSSion, Thomas & Modricin 

Mass Holyoke, M.A. Bougere Assocs. 
Minn Minneapolis, F.B. Hill Co. 
NJ So. Orange, Simberkoff 
NY Plttsiord, Dan Hurley 
NY' South Orange, Simberkoff Sis. 
NC Smithfield, Byrd & Barbour SIS. 
Ohio Cincinnati, A. C. Wahl 
Pa Fairview Vlg., Danco 
Tex Houston, Unidyne, Inc. 
Wash Seattle, Underwood & Underwood 

913-432-2131 
413;533-2024 
612-941-5270 
201-763-7900 
716-586-6159 
201-763-7900 
919-934-8136 
513-821-3270 
215-275-2600 
713-782-0218 
208-243-2133 

SHALLCROss, A Cutler HamllH!l' Co., E. Preston SL, 
$elm., N.C., 27576, Tal: 9190965-2341, TWX: 
51C1-92O-D74O; Mktg. Mgr: J.E. Bourgeois 

Vol ,.,; Vol 3e117D-1176 
Local Sales Offices & Reps. 
Ala Huntsville, Rep, Inc. 205-881-9270 
Cal Hawthome, W.C.V. Co. 213-772-4479 
Cal san Carlos, Wineo Sis., Inc. ' 415-365-6082 
Conn Fairfield County, ERA, Inc. 516-482-9320 
Fla , Oviedo, Conley 305-365-3284 
III ' Chicago, Berndt 312-283-0713 
Iowa Marion, B. Rush Assocs. 319-377-0551 
KilnS Leawood, H.C. Heyde 913-649-8828 
Md Bethesda, Warren Mount 301;657-9312 
Mass Cambridge, Vector Sis. 617-491-5700 
Mlnn Mpls, Ed Melius & Assoc. 612-854-4270 
NY Great Neck, ERA, Inc. 516-482-9320 
NY Rochester, F. Young Assocs. 716-482-1555 
NC Smithfield, Byrd & Barbour 919-934-8136 
Ohio Cincinnati, A.C. Wahl 513-821-3270 
Pa Jenkintown, Warren Mount Co. 215-886-0383 
Tex Addison, D.V. Falk & Assoc. 214-243-4911 
Wash Seattle, Underwood & Underwood 206-243-7070 
Exp: Wise., Milwaukee, CHICA 414-442-7800 

SHANNON LUMINOUS MAT'LS., 7356 Sante Monica 
Blvd., Hollywood, Cal., 90046, Tel: 213-876-2660; P.A: 
I. Bear 

SHELLEY/DATATRON, See Datetron 

SHEROLD CRYSTAL PROD~ Tyco La~ 1510 'McGee 
Trafficway, Kan ... CIty, MOo, 64108, Tet 816-842-8792, 
TWX: 81D-771-2181 ,_, __ ,_, __ , __ ,_,, __ , __ , __ Vol 2'1448 

Local Sales, OffIces & Reps. 
Ariz Phoenix, Lange Assoc. 
Cal Mt. View, Nor-Gal Assoc. 
Cal Placentie,KSON 
COlo Denver, Omega, Ltd. 
Fla Orlando, G. H. Bohman Assoc. 

802-942-0724 
415-961-8121 
714-524-1700 
303-758-1508 

III Park Ridge, R. F. Specialist 312-69f1.o2044 
Ind Indianapolis, R O. Whtt8sel1 & Assoc. 
. 317-35f1.o9283 
Md Millersville; TOMCO Sis. 301-987-1650 
Mass Needham, A & M Elctm. Rep. 617-444-8172 

··VoI.4-1973 

NJ Cherry Hill, J. N. Barrett Assoc. 808-429-1551 
NJ Springfield, F. F. 'SylVester AssoC. ·201-376-3324 
NY New York City, A.B.M. Assoc. 516-294-0063 
Wash See\tte, R.R.Slster Co. 208-822-3880 

SHIGOTO INos., LTD .. 3so Fifth AY~ New yen, N.Y~ 
10001, Tet 21H8t-02OO; AIIBt. V,P: E.Kramar; SIs. 1Agr: 
I, Welnaten; Sis. Engr: S. Shapiro _ .. ___ ".VoI2"676 

SHOWA MUSEN KOGYO CO~ LTD., &.5 6oChome 
TogjIah~ Shlnagawa-Ku TOkyo ·,4" Japan, Tet 
786-1111; Adv. Dept S. Henml _. ___ , __ Vol :te788,787 
SHURE BROS., INC., 222 Harlrey Ave., Evanston, III., 

80204, Tel: 312-328-9000, TWX: 910-231-0048; Sis. 
Mgr: C.L. McCabe 

SHURE Local Distribuiors 
Cal Garden Grove, Allied Elctms .. 12311 Industry SI. 

213-598-6805 
Colo Denver, Burstein-Applebl!e 303-244-3336 
Ga AUante, Jackson Elctrncs., 1135 Chattahoochee 

Ave. NW 404-355-2223 
III Chicago, Allied Elctrn~., 2400 W. Washington ' 

Blvd. 312-421-2400 
III Chicago, Burstein-Applebee 312-763-4848 
III Chicago, EIctrn. Distr. Co., Inc., 4900 N. Elston 

Ave. ' 
Kans Kansas City, Burstein-Applebee 816-561-5480 
Ky Louisville, Burks, P .I., 842 S. 7th 502-.589-3960 
Minn Duluth, NorthWest Radio, 123 E. First SI. 

218-727-1565 
Mo Kansas City, Burstein Applebee 816-561-5480 
Mo S1. Louis, Van Sickle Radio Elctrns, Inc, 1915 

Washington Ave 314-MA-1-5000 
Neb Uncoln, Burstein Applebee 402-434-0878 
Neb Omaha, Radio Equipment Co., Box 3843, 625 N. 

18th SI. 402-341-7700 
NY Lynbrook, Peerless Radio, 19 Wilbur S1. 

516-593-2121 
Ohio Akron, Sun Radio Co., 110 E. Markel SI. 

216-HE-4-2171 
Ohio Cincinnati, Un~ed Radio Co., Summit & Reinhold 

Dr. 800-582-7080 
Tex FI. Worth, Allied Elctms., 401 E. 8th SI. 

817-336-5401 
Va Norfolk, Priest Elctm., 6431 Tidewater Dr. 

703-855-2021 
SHURITE METERS, 428 ChapelS!., New Haven, Conn., 

08508, Tel: 203-787-5824, TWX: 710-465-3165; Sis. 
Mgr: W.A. Oliver ' , 

(Refer to J-B-T Instrs. lot Sales Office Inlomiation) 
SHURITE Local Distributors . 
Ariz Tucson, Inland Elctrn Supply Co., Inc, Box 40fO, 

715 E. Broadway 
Ind FI. Wayne,FI. Wayne Elctms. Supply, 3608 

Maumee Ave. 219~742-4346 
Ky LOUisVille, Burks, P.I., 842 S. 7th 502-58f1.o3960 
Mass Woburn, AbbottElctm., 902 Main SI. 

. 617-935-2040 
MIM Duluth, Northw!jSi Radio, 123 E. 'First SI. 

, 218-727-1565 
Minn Minneapolis, Elctm Center Inc., 127 3rd Ave. N. 

612-338-5881 
Mo SI. Louis, Van Sickle Radio Elctins, Inc, 1915 

Washington Ave 314-MA-I-5000 
Neb Omaha, Radio Equipment CO., Box 3843, 625 N. 

18th SI., 402-341-7700 
Pa Altoona, Allegheny Elctrns, Inc, 800 Chestnut Ave 
Va Norfolk, Priest Elctm., 6431 Tidewater Dr. 

703-855-2021 
Wise Milwaukee, Marsh Elctms., 8047 W. Beloit Rd. 

414-545-6500 
SIEMENS CORP., COmps. Div., 186 Wood Ave., S., Iselin, 

N.J., 08830; Adv. Mgr: A. Meilenbrock 
SIEMENS Local Distributors 
NJ Paterson, United-Page, Inc, 481 Getty Ave 

, 201-279-7500 
SIERRA SYS., 2255 Old Middlefield Way, Mountain View, 

Cal., 94040, Tel: 415-969-3056; Sis. Mgr: B. Doherty 
--- Advertisement --,--

Manufacturers of Precision High Volt
age Power Supplies for use in CRT and 
Photomultiplier systems and similar 
applications. Specialists in high effi
ciency DC to DC converters and com
plete power systems to commercial 
and military' specifications. SS! multi
ple output power systems are used by 
the leading manufacturers of facsimile, 
O.C.R., computer and jIollution moni
toring equipment. . 

SIFCO METACHEMICAL, DiY. Steel Improvement & Forge 
Co., 5708 Schaaf Rd., Cleveland, Ohio, 44131, Tel: 
'216-881-8900, TWX: 810-421·8484; Sis. Mgr: J.N. 
Popely 

loCal Sales Offices & Reos: COnn North Stonington, belic East 203-535-1936 



MANUFACTURERS. SALES OFFICES DIRECTORY 

SIGMA INSTRS., INC., 170 Pearl St., Braintree, Mass., 
02185, Tel: 617-843-5000, TWX: 710-348-1161; Pres: 
l.R. Flynn 

SIGMA Local Distributors 
Cal Garden Grove, Allied Elctrns., 12311 Industry SI. 

213-598-6605 
Conn Hamden, Arrow Elctmcs., 295 Treadwell SI. 

203-248-3801 
III Chicago, Allied Elctms., 2400 W. Washington 

Blvd. 312-421-2400 
Ind Fl Wayne, FI. Wayne Elctrns. Supply, 3606 

Maumee Ave. 219-742-4346 
La Baton Rouge, Ralph's, Inc., 1732 Plank Rd. 

504-344-3761 
La Lafayette, Ralph's Inc., 3004 Cameron SI. 

318-234-4507 
La New Orleans, Ralph'S, Inc., 4334 Stemway Or. 

504-242-2731 
Md Baltimore, Arrow Elctrns., 5207 E. Drive 

301-247-5200 
Mass Boston, De Mambro Elctrns, 1095 

Commonwealth Ave. 617-787-1200 
Mass Burlington, Arrow Elctms., 15 A Street 

617-273-0100 
NJ Charry Hill, Hamilton! Avnet Elctrns. 

. 609-682-9337 
NJ Moorestown, Arrow Elctms., Pleasant Valley Rd. 

609-235-1900 
NJ Saddlebrook, Arrow Elctrns. Inc., 285 Midland 

Ave. 201-797-5800 
NJ Springfield, Federated 8ctma. Dlv. Federated 

Purchaser, Inc., 165 Rte. 22 201-376-8900 
NY Farrniogdale, Arrow Elctrns., Inc., 900 Broad 

Hollow Rd., Rte. 110 516-694.ea00 
NY RoChester, Simeona Elctmcs. Corp., 275 Mt. 

Read Blvd. 716-328-3230 
Ohio Cleveland, Arrow Elctrns., 23945 MerChantile Rd. 

216-464-2000 
Ohio Dayton, Arrow Elctrns., 3100 Plainfield Rd. 

513-253-9176 
Okla Tulsa, Oil Capitol Elec., 708 S. Sheridan 

918-836-2541 
Tex Beaumont, Ralp/1's, Inc., 1270 Broadway 

713-833-9443 
Tex FI. Worth, Allied Elctms., 401 E. 8th SI. 

817-338-5401 
Tex Houston, GeophYsical Supply Co., Box 52230 

713-224'0821 
SIGMA SYS. CORP., 3163 Adams Ave., San Diego, Cain., 

92118, Tel: 714-283-3193; Sis. Mgr: T. Stewart 
SIGNAL ANALYSIS OPER., Honeywell Inc., 595 Old 

Willets Path, Hauppauge, N.Y., 11787, Tel: 
516-234.0700; Pres: E. Levine 

Local Sales Offices & Reps. 
Cal Los Angeles, O'Halioran Assocs. 213-877-0173 
Cal San FranCisco, O'Halloran Assocs. 415-326-1493 
Colo Denyer, Honeywell Inc. 303-771-2340 
Conn Hamden, SCi. Devices Inc. 203-248-9361 
DC W~hington, Gans Fryling Inc. 703-527-3262 
Fla Orlando, Honeywell Inc. 305-894-3131 
Ga Atlanta. Honeywell Inc. 404-875-9561 
III Chicago. Honeywell Inc. 312-478-9266 
Md Baltimore, Gans Fryling Inc. 301-837-8311 
Mass Boston. SCi. Devicas Inc. 617-894-5637 
Mich Detroit, Honeywell Inc. 313-352-1900 
Minn MinneapoliS. Honeywell Inc. 612-835-5400 
Mo St. louiS. Honeywell Inc. 314-991-4100 
NJ Westfield, Honeywell Inc. 201-233-4200 
NM Albuquerque, Honeywell Inc. 505-345-1656 
NY SyracuSe, Labtronica , 315-454-9314 
NC Greensboro. Honeywell Inc, 919-292-1556 
Ohio Dayton, Honeywell Inc. 513-461-4480 
Pa Philadelphia, Honeywell Inc, 215-835-2500 
Tex Houston, R. Martin Assoc. 713-462-4077 
Wqh Seattle. Honeywell Inc. 206-232-5030 

SIGNAL TRANSFORMER, 1 .,Junius St., BkIyn.,,.,V .. 
11212, Tel: 212-498-5111; SlL Mgr: E. Polen 

VOl .,273-,284 
SIGNAL Local Distributors 
Cal MI. View. Abacus 8ctrns. Co., Inc .• 1065 Terra 

Bella Ave. 415-961-1500 
Conn Fairfield. Utronic Inc., 273 Linwood Ave, 

203-255-4521 
Minn Duluth. Northwest Radio. 123 E. First St. 

218-727-1565 

SIGNA~ Dlv-Gen. Instr. Corp., 1933 Heck Ave., 
Neptune, N.J.. 07753, Tel: 201·775-2480, TWX: 
201-775-2255; Product Mktg. Mgr: C. Applegate; 
Product Mktg. Mgr .. Mgr. AllY ........ Prom: Eo 
FuecIIettI .. _ .. _. ___ ..... _ Vol M26,527,1134,1135 

Local Sales Offices & Reps. 
Cal Los Altos. W. Posey 
Cal N; Hollywood, Signalile 
COlo Denver, lindberg Co. 
Ga Atlanta, J. Joyner 
III Elk Grove Vlg .. J. Twist 

415·984-ml 
213-877-0867 
303-756·9033 
404-758-7496 
312-583-0200 

Ind Ft. Wayne, R. Whitesell 219-432-5591 
Ind Indianapolis. R. Whitesell 317-359-9283 
Iowa Cedar Rapids. J. G. Twisl Co. 319-365-1401 
Kans Prairie Village, J. G. Twist Co. 913-236-4646 
Ky Louisville, R, WMeseil 502-893-7303 
Mass Waltham, Gerber Sis. Co, 817-890-8040 
Mich Southfield, A. Whitesell 313-358-2020 
Mich SI. Joseph, R. WMeseil 618-983-7337 
Minn SI. Paul, E, Melius 612-854-1270 
Mo SI. LoLis, J, G. Twist Co. 314-432-2830 
NJ New Monmouth, Ventronics Inc. 201-871-2720 
NM Albuquerque. W.W. Posey Co. 505-294-8400 
NY Penfield, J,E. Blair 716-566-2030 
NC Charlotte, B. Henry 7Q4-375-8958 
Ohio Cincinnati, R. Whitesell 513-521-2290 
Ohio Cleveland, A.O. Whitesell & Assoc. 

216-333-2565 
Ohio Dayton, A. Whitesell 513-298-9546 
Pa Lafayette Hill, M. Lader 215-825-3177 
Pa Pittsburgh, R. WhMesell 412-242-0100 
Tenn Bristol, A.O, Whitesell & Assoc. 615-968-4195 
Tex Dallas, J. Guenther . .214-528-6286 
Tex Houston. J, Guenther 713-468-0232 
Utah Salt Lake City .. Lindberg Co, 801-364-6409 
Va Woodbridge. M. Lader Co. 703-494-4731 
Wash Seattle, Blum & Assoc. 206-782-1600 
WiSe WaukeSha. J. Twist 414-7~30 
For: can., Toronto 337, ani., GI of Canada Ltd. 

416-763-4133 
SIGNALITE Local Distributors -
NJ Paterson. United-Page, Inc, 481 Getty Ave 

201-279-7500 
SIGNET SCIENTIFIC CO., Box 6489, Burbank, Cal., 91503. 

Tel: 213-849-8615, TWX: 910-498-2212; Ch. Eng: D.R, 
Sessler; V.P. Mktg: D, Salisbury; Pres: V.A. Olson 

SIGNETICS, CORP., Sub. Corning Glass Works, 811 E, 
Arques Ave., Sunnyvale, CIliW.. 94086, Tel: 
408-739-7700, TWX: 910-339-9220; VP Mktg: J Halter; 
Mgr. Prod Mklg: E Winn 

SIGNETICS. Local Distributors . 
Ariz Phoenix, Hamiltonl Avnel Elctrncs" 1739 N, 28th 

Ave. 602-269-1391 
Cal Culver City, Hamilton 8ectro Sales 

213-870-7171 
Cal Hollywood, Hamiltonl Avnet 8ctmcs. 

305-925-5401 
Cal MI. View, Hamiitonl Avnet Corp" 340 Middlefield 

Rd. 415-961-7000 
Cal PalO Alto. WESCO Elctns.-Palo Alto. 3973 E. 

BayShorB Rd. 415-968-3475 
Cal San Diego. Hamiltonl Avnet Corp., 5569 Keamy 

Villa Rd. 714-278-1550.279-2421 
Cal San Diego. Klerulff·San Diego. 8797 Balboa Ave. 

714-278-2112 
Colo Denver. Hamilton/Avnet Electronics 

303-534-1212 
Conn Hamden, Arrow Elctmcs., 295 Treadwell St. 

203-248-3801' 
Fla Hollywood, Schwaber 8ctrns. 305-927-0511 
Ga Atlanta. Hamiltonl Avnet Elctmcs., 6700 1-85 

Access Rd. 404-448-0800 
Ga Atlanta. Schweber Elctrns. 404-449-9170 
III Chicago, Schwaber Elctrns. 312-593-2740 
III Chicago, Semiconductor SpecialiStS. Inc. 

312-278-1000 
III Schiller Pl!{k, Hamilton-Avnet EIctrs., 3900 N. 

25th Ave, 
Kans Prairie Village, Hamilton/Avnet Elctmcs .• 3500 W. 

75th St. 913-362-3250 
Md Baltimore, Arrow Elctrns .• 5207 E. Drive 

301-247-5200 
Md Hanover, Hamilton/Avnet Elctrns. 301-786-5000 
Md Rockville, Schwaber Elctms. ·301-881-2970 
Mass Burlington, Arrow Elctrns., 15 A Street 

617-273-0100 
Mass Burlington, Hamilton/Avnet Elctrns. 617-273-2120 
Mass Needham Hgts., Kierulff - Boston, 14 Charles 51. 

617-449-3800 
Mass Waltham. Schweber Eictms. 817-890-8464 
Mich Detroit. Schweb8r EIctrns. 313.083-9242 
M'och Livonia, Hamlltorl/Avnet Elctms. 31s:.522-4700 
Mich Romulus. PIor1eer/Michigan. 6337 N. Beverly 

PlaZa 313-729-8500 
Minn Min~ls, Hamilton/Avnet EIctms. 

612-854-8400 
Mo Hazelwood, Hamilton/Avnet Electronics· 

314-731-1144 
NJ Cecil!{ Grove, Hamiltonl Avnet Elctms. 

. . 201-239-0800 
NJ Cherry HHI, HamiItonI Avnet EIctrnS. 

609-862-8337 
NJ MOorestown. Arrow EIctrns., Pleasant Valley Rd. 

• 609·235-1900 
NJ Saddlebrook. Arrow 8ctrns, Inc., 285 MIdtand 

Ave. 201-797-5800 
NJ Somerset, Schweber -8ctrns. 201-489-8Q06 

·VoI. 4-1973 

SIUCO 

NY Buffalo. Summit DiSI. Inc., 916 Main St. 
718-884-3450 

NY Farmingdale, Arrow EIctrns., Inc .• 900 Broad 
Hollow Rd., Rle, 110 516-694-8800 

NY Rochester, Schweber Elctrns. 718-328-4180 
NY Syracuse, Hamilton/Avnel Elctms. 315-437-2642 
NY Westbury. Hamllton-Avnet Electms,. 70 State SI. 
NY Westbury, Schweber EIctms .• Jericho Tpke 

516-334-7474 
NC Raleigh. Schweber Elctms. 919-832-8981 
Ohio Beachwood. Schweber Elctrns. 216-464-2970 
Ohio Cleveland, Arrow EIctms., 23945 MerChantile Rd. 

216-464-2000 
Ohio Cleveland, Pioneer Standard Elctms,. Inc .. 4890 

E. 131st SI. 218587-3600 
Ohio Dayton, Arrow Elctms., 3100 Plainfield Rd. 

513-253-11176 
Ohio Dayton, Pioneer IDayton. 1900 Troy SI. 

513-236-9900 
Tex Dallas, Hamiltonl Avnet Elctrns .• 2403 Farrington 
Tex Houston, Hamilton/Avnet Elctrns., 1216 W. Clay 
Utah Salt Lake City, Hamiiton/Avnet Elctrns. 

801-262-6451 
Wash Seattle, Hamiltonl Avnet EIctrncs., 2320 6th Ave. 

206-824-5930 
For: Can" Montreal, Hamilton/Avnet 8ctrns, 

514-735-6393 
For: Can., Ottawa, Qnl., Hamillon/Avnet Elctrncs., 

880 Lady Ellen PI. 
For: Can .• Toronto, Onl.. Hamilton/AvneI Elctrns. 

416-788-1938 
SILICON GEN·L.INC., 7382 BoIsa Ave., Westminster, Cal., 

92883, Tel: 714-892-5531, TWX: 910-598-1804; Prod, 
Mktg: S, Thompson 

Local Sales Offices & Reps. 
Ala Huntsville. 20th Century Mktg. 205-772-9237 
Ariz Scottsdale. O.T. Wiles & Assoc. 802-947-5791 
Cal Cupertino. PM Sis. 408-255-1771 
Cal Los Angeles, O.T. Wiles & Assoc. 213-849-1232 
Cal San Diego, Earle Assocs. 714-278-6441 
Colo Wheatridge, Waugaman & Assocs. 303-423-1021 
Conn North Haven. KMchen & KUtchin. Inc. 

203-239-0212 
Fla Altamonte Springs, Serntronic Assocs. 

305-831-8233 
fla FI. Lauderdale. 'Serntronic Assocs. 305-772-8735 
III Elk Grove Village, The John G, TwiSt Co. 

312.093-0200 
Ind Ft. Wayne. R.O. Whitesell & Assocs. 

219-432-5591 
Ind Indianapolis, R.O. WMesell & Assocs. 

317:359-9263 
Ind KoKomo, R.O. Whitesell & Assocs. 317-458-6668 
Iowa Cedar Rapids, The John G. Twist Co. 

319-365-1401 
Kans Prairie Village. The John G. Twist Co. 

913-236-4646 
Ky LouiSville, A.O. Whitesell & Assoc. 502-893-7303 
Md Baltimore, Couibourn-De Greif, Inc. 301-247~ 
Mass Lexington, Kitchen & Kutchin 817-862-8230 
Mich Grand Rapids, R.O, Whitesell & Assoc. 

. 616-451-8901 
Mich Southfield. R.O. Whitesell & Assoc, 

313-358-2020 
Mich SI. Joseph, R.O. Whitesell & Assoc, 

816-983-7337 
Minn Minneapolis, ECR, Inc. 612-927-8991 
Mo St. LouiS, The John G. Twist Co. 314-432·2630 
NJ Teaneck, A.T. Reid Assoc., inc. 201-892-0200 
NM Albuquerque, F.Y. Gates Co., Inc. 505-298-1875 
NY Buffalo. Ossmann Component Sis. 116-632-4271 
NY Kingston, Ossmann Component SIs. 

914-338-6505 
NY Rochester. Osamann Component Sis. 

716-442-3280 
NY Syracuse, Ossmann Component Sis. 

315-454-4477 
NY Vestal, Ossmann COflIPOIl8n\ Sis. 807-785-9949 
NC Raleigh, Component Sis. 919-876-6550 
Ohio Cincinnati, R.O. Whitesell & Assoc. 513·521-2290 
Ohio COlumbus. R.O. Whitesell & Assoc. 

614-888-8396 
Ohio Dayton, R.O. Whitesell & Assoc. 513·298-9546 
Ohio Lakewood. R.O. WhiteseH & Assoc. 

216-228·7625 
Okla Broken Arrow. P.J. Scanlon Co. 
Pa Narberth, Jerry Bresson ASII/ICS. 215.ea7-0557 
Pa Pittsburgh, R.O. Whitesell & Assoc. 

412·242-0100 
Tann Bristol, R.O. Whitesell & Assoc.615-988-4195 
Tex Houston, P.J. Scanlon Co. 713-466-8889 
Tex RIc:htrdson. P.J. Scanlon Co. 214-231-4681 
wastI Bellevue, General Elctms. 206-885-4148 

. WIse W~kesha. The John G. Twist Co. 414-786-8330 
For: can., Quebec, Montreel 307, Spacs Etctrns. SIs. 

Cotp. 514-735-6775 

15$3 



SILICO 

SILICON GEN'LLoCaI DistribUtors 
Ariz, Phoenix, Kierulff .- Phoenix, 2633 E. 8tJckeye Rd. 

602-273-7331 
Cal 'Los Angeles, WESCO Elctrns,-LA., 5650 JUlson 

SI. 213-685-9525 
'Cal Palo Alto, Kie~ulff,Palo Aito, 3969 E. Bayshore 

Rd. '415-968-6292 
Cal San Diego, Kierulff-San Diego, 8797 Balboa Ave, 

. 714-278-2112 
, Colo Denver, Kierulff-Denver, 10890 E. 47th Ave. 

303-343-7090 
cOnn Hamden, Arrow Elctrncs" 295 Treadwell SI. 

203-248-3801 
Fla' OrlandO, Hall-Mark Elctm., 7233 Lake Elle.nor Or. 

305-855-4020 
III Rosemont, Kierulff - Chic:ago, 9340 William SI. 

. 312-678-8580 
Md Baltimore, Arrow Elctrns., 5207 E. Drive 

301-247-5200 
Md Gaithersburg, Kierulff - Balt.lWash, D.C., 16021 

Induslrial Or. 301-948-0250 
Mass Burlington, Arrow Elctrns., 15 A Street 

617-273-0100 
Mass Needham Hgts., Kierulff - BOston, 14 Cherles SI. 

617-449-3600 
Minn Minneapolis, ICI-Industrial Comps. Inc" 

612-927-9991 9991 
NJ Moorestown, Arrow Elctms., Pleasant Valley Rd. 

609-235-1900 
NJ Rutherford, Klerulff-N.J., 5 Industrial Or. 

201-935-2120 
NJ Saddlebrook, Arrow Elctrns. Inc., 285 Midland 

Ave. 201-797-5800 
NM Albuquerque, Kierulff,New Mexico, 2524 Baylor 

Dr., S.E. 505-241-1055 
NY Buffalo, Summit Dis!, Inc., 916 Main SI. 

716-884-3450 
NY Farmingdale, Arrow Elcirns., Inc., 900 Broad 

Hollow Rd:, Rte. 110 518-694-6800 
NY Hicksville,Klerulff - Hicksville, 49 Bethpage Rd. 

516-433-5530 
Ohio Cleveland,Arrow Elctms., 23945 Merchantile Rd. 

216-464-2000 
Ohio Dayton, Arrow' Elctrns., 3100 Plainfield Rd. 

• 513-253-9176 
Ohio cayton, kierulff - cayton, 2030' Drill Ave. 

513-278-9411 
PI PaOli, KIeruIff - PhIIa., 1,510 Russell Ave, 

215-647-2612 
Tex Garland, Kierulff-Dallas, 2815 Nationsl Or. 

214-271-2472 
Tex HoUston, Harrison Equip. Co, Inc" 1616 

McGowen SI. 713-224-9131 
Wash Seattle, Kierulff - Seattle, 5940 6th Ave. S, 

206-763-1550 
SIUCON TRANSISTOR CORP., KSC way, Katrina Rd., 

ChelmSford, Mass., 01824, Tel: 617-258-3321, TWX: 
710-343-0576; Sis, Mgr: J. Adams; Dir,Mktg: C. Carroll 

SIUCON TRANSISTOR Local Disiributors 
III Chicago, Semiconductor Specialists, Inc, 

312-279-1000 
Maas Natick, Lafayette Ind'!. Elctrns, Inc" 1400 

Worchester SI. 617-969-6100 
Pa Erie, Mace Elctrn" 2631 W, 8th SI. 814-838-3544 

SIUCONIX, INC., 2201 Laurelwood Rd., Santa Clara, Cal., 
95054, Tel: 408-246-6000 

Local sales Offices & Reps, 
Ala Huntsville, Rep Inc. 205-881-9270 
Ariz Phoenix, Shephard Components 602-277-5624 
Cal Long Beach, Siliconix, Inc. 213-420-1307 
Cal Santa Clara, Slliconlx, Inc. 408-246-8000 
Colo Denver, Parker Webster, Inc. 303-770-1972 
Colo Denver, Sillconix, Inc. 303-778-1918 
Conn Farmington, R. Perron & Co., Inc. 203-673-4825 
Conn Trumbull, Ray Perron, Inc. 203-266-8631 
Fie Clearwater, Perrott Assoc., Inc. 813-531-5513 
Fla Orlando, Perrott Assoc., Inc. .305-275-1132 
Ga Atianta, Rep, Inc. 404-878-1591 
III Wheeling, Siliconix, Inc. 312-541-0131 
Iowa Cader Rapids, Electronic Sales Co., Inc. . , 

319-364-4342 
Md Clinton, SiIIconix, Inc. 301-868-4144 
Mass Norwood, Ray Perron, Inc. 617-762-8114 
Mass Waltham, Siliconlx, Inc. 617-890-7181 
Mich Farmington, Carter, McCorrnic & Peirce, Inc. 

313-477-7700 
Minn Minneapolis, Siliconix, Inc. 612-835-2515 
NH Dover, R. Perron,lnc. 603-742-2321 
NY Bethpage, Siliconix, Inc. 516-798-4680 
NY Syracuse, T2 Elctms, 315-463-8592 

'Ohio Cleveland, Carter, McCormic & Peirce, Inc, 
218-333-5650 

Ohio Dayton, Carter, McCormic & Peirce, Inc. 
, 513-278-5873 

P~ , Pittsburgh, Carter, McCorrnlc & Peirce, Inc. 
412-824-3760 

1554 

MANUFACTURERS&·SALES OFFIC.ES DIRECTOR·Y 

Tex HoUston, Semiconductor Sis, Assoc. 
713-461-4197 

Tex Richardson, Seimiconductor Sis. Assoc. 

Wash Seattle, Blair Hirsh, Inc, 
Wise Greendale, J.M. Sis. CO. 

SIUCONIX, Local Distributors 

214-231-8151 
208-783-4323 
414-421-6990 

Ariz Phoenix, HamiRori/ Avnet Elctmcs., 1739 N. 28th 
Ave. 602-269-1391 

Ariz Phoenix, Uberty Electrns., 3612 N. 16th SI. 
602-264-4438 

Cal Culver City, Hamilton Electro Sales 
213-870-7171 

. Cal EI SegundO, Uberty Elctrns" 124 Marylanc! St. 
213-322-8100 

Cal HoUywOQd. HamiltonlAvnet Elctrncs. 
. 305-925-5401 

Cal Mt. View, Elmer Elctm., 2268 Cherleston Rd. 
415-961-3611 

Cal MI. View, Harnilton/Avnet Corp., 340 Middlefield 
Rd. 415-961-7000 

Cal San Diego, Hamilton/Avnet Corp., 5559 Kearny 
Villa Rd, 714-279-1550,279-2421 

Cal San Diego, Western Radic, ,1415 India St. 
714-235-6571 

Colo ,Denver, Hamilton/ Avnet Electronics 
, , 303-534-1212 

Ga Atlanta, Harnilton/Avnet Elctmcs" 6700 1-85 
Access Rd. ' 404-448-0800 

III Schiller Park, Hamilton-Avnet Elctrs., 3900 N. 
25th Ave. 

Kans Prairie Village, Harnilton/Avnet Elctrncs" 3500 W. 
75th SI. 913-362-3250 

Md Hanover, Hamilton/ Avnet' Elctrns. 301-796-5000 
Mass Burlington, Hamilton/Avnet Elctrns. 617-273-2120 
Mich Livonia, Hamilton/ Avnet Elctms. 313-522-4700 
Minn Minneapolis, Harnilton/Avnet Elctrns. 

612-854-8400 
Mo Hazelwood, Hamilton/Avnet Electronics 

314-731-1144 
NJ Cedar Grove, Hamilton/ Avilet Elctrns, 

, 201-239-0800 
NJ Cherry HIli, Hamilton/Avnet Elctms. 

609-662-9337 
NY Syracuse, Hamilton/Avnet Elctrns. 315-437-2642 
NY Westbury, HainiHon-Avnet Electms., 70 State St. 
Tex Dallas, Hamilton/ Avnet Elctrns., 2403 Farrington 
Tex HoUston, Hamilton/Avnet Elctms., 1216 W. Clay 
Utah Salt Lake City, Hamilton/ Avnet Elctrns, 

801-262-8451 
Wash Seattle, Hamilton/ Avnet Elctrncs., 2320 6th Ave, 

206-624-5930 
Wash Seattle, Liberty Elctrns., 5303 2nd Ave, S, 

206-763-8200 
For: Can" Montreal, Hamilton/Avnet Elctms, 

514-735-6393 
For: 'Can" Ottawa, Ont., Hamilton/ Avnet Elctrncs" 

680 Lady Ellen Pl. 
For: Can" Toronto, Ont., Hamilton/Avnet Elctrns, 

. 418-789-1838 , ' 

.SIMPSQN ELEC. CO" 5200 W, Kinzle'SI., Chicego, m., 
60644, Tel: 312-37&-1121; SIB. Mgr: M. Buehring 

Volleso2,503 
Local Sales Offices & Reps. 
Alas Anchorage, H, Lang 279-5741 
Cal Burlingame, W.Purdy 415-347-7701 
Cal Fair Oaks, W, Purdy 918-961-6894 
Cal Monrovia, Simpson Sis. 213-359-8132 
Colo Denver, R. Bowen 303-722-4641 
Conn Meriden, P. Sturgeon 203-237-1112 
DC Wash., S. MacDonald 202-265-3938 
Fla Orlando, Cartwright & Bean 305-896-2031 
Ga Atlanta, Cartwright & Bean 404-237-2273 
Haw Honolulu, Earl & Blackwell Co. 696-3283 
III Chicago, Berndt Assocs. 312-283-0713 
III Chicailo, Simpson Elee. 312-379-1121 
Ind Indianapolis, L. M. De Voe Co, 317-257-1227 
Kana Shawnee Mission, Kathrinus, Kelly, & Co. 
, 913-722-0000 
La Chalmette, Cartwright & Bean 504-279-4598 
Md Baltimore, S, MacDonald 301-254-3380 
Md Wheaton, A. Swanson 301-949-7440 
Maas BabsOn PBrk, P.R. Sturgeon Co, 617-237-3506 
Mich Detroit, Electro Sis. Assoc. 313-586-2280 
Mich Detron, R. Merchant 313-535-6000 
Mich St. Joseph, R, Merchant 618-983-7378 
Minn Edina, M., Foster 612-835-2252 
Mo SI. Louis, Kathrinus, Kelly, & Co. 314-968-3800 
NM Albuquerque, C. Carlberg 505-265-1579 
NY Great Neck, Simpson Instr. Sis. & Svc. 

NY N. SyraCuse, L. Allen 
NY Snyder, L. Allen 
NY Syracuse, Scien. Devices-N. y, 
NO Charlotte, Cartwright & Bean 
NC Raleigh, Cartwright & Bean 
Ohio Cincinnati, Baehr, Greenleaf 

516-HU-2-3103 
315-458-7470 
716-839-3300 
315-457-7420 
704-333-6457 
919-832-7128 
513-891-3826 

Ohio. Cleveland, Baehr, Greenleaf 218-221-9030 
Ohio Cleveland, Electro Sis. & Assoc. 218-2&1-5440 
Ohio Columbus, Baehr, Greenleaf 614-486-4046 
Ohio Dayton, Electro Sis. & Assoc. 513-428-5551 
Ore Portland, Earl & Brown 503-292-9145 
Pa Phila.; S, MaCDonald 215-545-120s 
Pa Pittsburgh, S, MacDonald 412-368-2643 
Tenn Memphis, Cartwright & Bean 901-276-4442 
Tex Dallas, J. Schoonmaker 214-357-8481 
Tex Houston, J. Schoonmaker 713-926-9510 
Tex San Antonio, J, Schoonmaker 512-342-0251 
Wash Seattle, Earl & Brown 206-284-1121 
Wise' Milwaukee, E. Dickinson 414-264-1080 
Exp: III., Chicago, Simpson Elee, 312-379-1121 
For: Can.,.Oownsviliw, Ont., Bach-Simpson 

416-742-5151 
For: Can., London, Ont., Bach-Simpson 519-451-9490 

SIMPSON Local Distributors . 
Ala Birmingham, J.W, Clary Co., 1713 Second Ave. 

S, 205,322-2468 
Ariz Phoenix, Metermaster-Phoenix, 2633 E, Buckeye 

Rd, 602-273-7331 
Ariz Tucson, Inland Elctrn Supply Co., Inc, Box 4010, 

715 E. Broadway 
Cal Goleta, Radio Prods, Sis., 350 S. Kellogg Ave 

805-964-6823 
Cal Los Angeles, Metermaster-Main Off., 5646 Jillson 

St. 213-685-4340 
Cal Los Angeles, Radio Prods, SiS., 1501 S. Hill SI. 

213-748-1271 
Cal Mt. View, Abacus Elctrns, Co., Inc., 1065 Terra 

Bella Ave, 415-961-1500 
Cal Palo Alto, Meterrnaster-Palo ARo. 3969 E, 

Bayshore Rd. 415-968-6292 
Cal San Diego, Metermaster-San Diego, 8797 Balboa 

Ave. 714-278,2112 
Cal S.an Diego, Radio Prods. SiS., 7889 Clairemont 

Mesa Blvd. 714-292-5611 
Cal San Jose, Quement Ind'i. Elctms" 1 000 S, 

Bascom Ave. 
Colo Denver, Burstein-Applebee 303-244-3336 
Ga Atlanta, Jackson Elctrncs., 1135 Chattahoochee 

Ave, NW 404-355-2223 
III Chicago, Burstein-Applebee 312-763-4848 
III Chicago, Elctrn, Distr. Co., Inc., 4900 N. Elston 

Ave, 
III Palatine, Ohm/Elctms, 645 Vermont Ave 

312-359-5500 
Ind Ft. Wayne, Ft. Wayne Elctrns. Supply, 3606 

Maumee Ave. 219-742-4346 
Irld South Bend, Radio Distr Co Inc, 1212 High St 

219-287-2911 
Kans Kansas City, Burstein-Apple\lee 816-561-5460 
Ky Louisville, Burks, P.I"842 S, 7th 502-589-3960 
La Baton Rouge, Ralph's, Inc., 1732 Plank Rd. 

504-344-3761 
, La Lafayette, Ralph's Inc., 3004 Cameron St. 

318-234-4507 
La New Orleans, Ralph'S, lric" 4334 Stemway Dr, 

, , 504-242-2731 
La Shreveport, Interstate Elee. Co., 1419 Culpepper, 

Box 1094 318-423-6131 
Md Baltimore, Radio Elee. Service Co., 1026 

Cromwell Bridge Rd. 301-823-0070 
Mich Muskegon, Western Elctm Supply, 1781 5th St 

616-722-7628 
Mich Romulus, Pioneer/Michigan, 6337 N, Beverly' 

Plaza 313-729-8500 
Minn DUluth, Northwest Radic, 123 E. First St. 

218-727-1555 
Mo Kansas City, Burstein Applebee 818-561-5460 
Mo St. Ann, Interstate Ind Elctrn, 10525 St. Charles 

RockRd ' 314-428-8522 
Mo St. Louis, Van Sickle Radio Elctms, Inc, 1915 

Washington Ave 314-MA-I-5000 
Neb Uncoln, Burstein Applebee 402-434-0&78 
Neb Omaha, J-B Distributing Co., 1616 Cass St 

402-341-5525 
Neb Omaha, Radio Equi~nt Co., Box 3843, 625 N, 

18th St. 402-341-7700' 
NJ Cinnaminson, Wilshire Elctrns/Phila., 855 Industry 

Hwy 609-786-8990 
NJ Pennsauken, Recso Eltrns.-Div. of Astex, Airport 

& Central Hwys. 609-662-4000 
NJ Springfield, Federated Elctms. Div, Federated 

Purchaser, Inc., 155 Rte. 22 20,1-376-8.900 
NY Buffalo, Genesee Radio & Parts Co" 2550 

Delaware Ave. 716-873-9661 
NY Buffalo, Radic Equip. Corp" 196 Vulcan St 

716-874-2690 
NY Farmingdale, Harrison Elctnc., 20 Smith SI. 

518-293-7990 
NY Lynbrook, Peerless Radic, 19 Wilbur SI. 

516-593-2121 
NY New York, Midway Ind'l. Elee., 38 E. 29th St. 

212-889-0310 



MANUFACTURERS a SALES OFFICES DIRECTORY 

NY Rochester, Roc:IIe8ler Radio, 140 MaIn St. 
716-454,,6300 

NY Roc:IIe8ter, Simcona EICtmcs. Corp., 275 Mt. 
Read Blvd. 718-328·3230 

Ohio Akron, Akron Elctm. Supply, 107 S. Arlington St 
218-762-8818 

Ohio Akron, Sun Radio Co., 110 E. Market Sl 
21&.HE·4·2171 

Ohio Cincinnati, United Radio Co., SummIt & Reinhold 
Dr. . 800-582·7080 

Ohio Cleveland, Pioneer Standard Elctms., InC., 4lIOO 
E. 13181 St. 216587-3600 

Ohio Dayton, PtonMr/Dayton, 1900 Troy St. 
513·238-8900 

Ohio Solon, REPCO, 6835 Cochran Rd. 218-248-8900 
OhIo Warren, REM EIctms. Supply Co., 284 W. Market 

Sl 218-399-2777 
Olda Tulsa, Oil C8pitot EIec., 708 S. Sheridan 

818-838-2541 
Pa Altoona. Allegheny Elctms, InC, 800 ChaStnl.it Ave 
Pa PIttsburgh, Cameradio Co., 2801 Uberty Ave. 

412·391·7400 
Pa Reading, Bartley Elctrn., 333 N. 4th St. 
Tam Chattanooga. Curle EIctms., 1813·S. Market 
Tex Beaumont, Ralph's, Inc., 1270 Broadway 

713-833-8443 
Tex Ft. Worth, SwIeco, Inc., Box 670, 1618 E. 

Lancaater St 817-335-8521 
Tex Garland, Metermaster-Dallas, 2808 National Dr. 

214-271·2471 
Tex Houston, Geophysical Supply Co., Box 52230 

713-224-0621 
Tex Houston, HIIfflson Equip. Co. Inc., 1616 

McGowen Sl 713·224-8131 
Tex LubboCk, R & RElcIm Supply Co, 1607 Ave. G, 

Box 1860 808-785·7727 
Utah Salt Lake City, Standard Supply Co., 225 E. 6th 

So. 801·355-2971 
Va Norfolk, Priest Elctrn., 8431 Tid_1er Dr. 

703-855-2021 
Va Roanoke, Peoples Radio & Tv Supply Co., 1015 

MoormanRd 
WIse MadiSon, Satterfield Elctm., 1900 S.Park Sl 

608·257-4801 
Wise MIlwaukee, Marah Elctms., 6047 W.1IeIoit Rd. 

414-545-8500 
SINClAIR RADIO LABS., 122 Rayel18 Road, Maple, Ont., 

Can., Tel: 418-868-1244; Sis Mer: P. Yachlmec 
SINGER CO .. AmerICan Meter Div., 13500 PhIlmont Ave., 

PhIladelphia, Pa., 19116, T8I: 215-873·2100, TWX: 
710-670-0865; Dir., Ind. Sis: B.E. Gardner 

SINGeR CO., Controls Co. of Amer. Div., 9655 W. Soreng 
Ave., SchIller Park,III., 60176, T8I: 312-678-4150; Mktg. 
Mgt-: M. Nicholes; Prod. Mgr: G. Halas 

SINGER CO.,l<earfott Div., 1150 McBride Ave., UtIle Falls, 
N.J .. 07424, Tel: 201·258-4000, TWX: 710-988·5700; 
DIr., Adv. & Pr: G. Toker;$upervisor, Adv. & Pr: D.B. 
Katz 

SINGER CO., LIIrascope Div., 808 Western Ave., 
Glendale, Cal., 81201, Tel: 213·245-6711, TWX: 
910-497·2268; Mar· Disc. Mem: A.M. Angel; Mer. Dig. 
Compts: A. Le\o 

lINGER INSTRUMENTATION, LOS ANGELES OPEA., 
3211 S. LeCIenIga BI¥d., Loll ......... caL, 80011, Tel: 
21~1, TWX: I1M4H312; Mktg. DIrector: W. 
IIecIIer: EMI Prod. 8M: J. AotIIIIammer; Rldio Prods. 

~ Sa":' offices & Re;:-----.---¥1IIle&07 

Ala HlA'IISYiIIe, Gentry AslIocs. 21/5·534-8771 
Ariz Scottsdale, Wlltiams-Assocs. 602-847-4297 
cal CovIna, Ross Communications 213·968-9121 
cal Lawndale. Ward-OaviS Assocs. 213·542·7740 
Cal San DIego, Ward-DaviS Assocs. 714·277-8081 
Cal Santa Clara, Ward-OaviS ASSOCI. 408·248-9202 
Colo Qenver, WIlliams ASSOCI. 303-343-2911 
FIB Melboume Beach, Gentry Assocs. 305-723-3585 
FIe Orlando, Gentry ASSOCI. 305-894-4401 
FIe St. Petersburg, Gentry Assocs. 305-667·7820 
HI Chicago, carter Elctms. 312-585-5485 
Ind indianapolis, carter EIctms. 317·293-0696 
KMs Shawnee Mission, EIA Co. 913-362-0819 
Md Kensington, Elctrn. Mktg. Assoc. 301-881-5300 
Mae Waltham, Measurement c-tts. 617-890-4400 
Mich DetroIt, WKM Assocs. 313-892·2500 
Minn MinneIpoIi8, carter Elctms. 612-644-8393 
Mo Hazetwood, ElR Co. 314-895-4100 
NJ Union, SSM Reps. 201-881-8737 
NM Albuquerque, Willlame-Aasocs. 505-255-1638 
NY Pleaaantvllle, SSM Reps. . 914-768·1811 
NY Rochester, SSM Reps. 71 e-e68-1400 
NC 8urIIngton, GenIry ASSOCI; 919-227-3639 
OhIo Cleveland, \'YI<M. ASSOCI. 218-267-0445 
OhIo DJyton, WKM Aasocs. 513-434-7500 
Pa King of Prussia, Elctrn. Mktg. Asaoc. 

215-265-1600 
Pa Pittaburgh, WKM Aasocs. 412-892-2963 
Tex Dallas, Data Mktg. ASSOCI. 214-358-4843 

Tex Houston, Data Mktg. Aasocs. 713-688-9627 
Wash Seal1le, Showalter.Judd 206·762·2310 
WIse Milwaukee, Carter Elctrmi. 414-484-5555 

SINGER INSTRUMENTATION PALO ALTO OPEA., 3118 
Porter Dr~ Palo Alto, cat., 94304, Tel: 415-4$3-3231, 
TWX: 9100373-1715; AaIat. MkllI- Mgr:W.Burton; Mktg. Mar: P. Fulton ____ ... _. __ .. __ VoIle&07 

Local Sales Offices & Reps. 
Ala Huntsville, Gentry AsSOCI. 20$-534-9771 
Ariz ScotisdaIe. Williams ASSOCI. 602-847-4297 
Cal Covina, Ross CommunicationS 213·968-9121 
Cal Lawndale, Ward-OavlS ASSOCI. 213-642·7740 
Cal San Olego, Ward-Davis Assocs. 714·277·8081 
Cal Santa Clara, Ward·DavlS Assocs. 408·248-9202 
Colo Denver, Williams Assocs. . 303-343-2911 
Fla Orlando, Gentry Assocs. 305-894-4401 
III Chicago, Carter EIctms. 312-585-5485 
Ind Indpls., Carter Elctms. 31;>'293-0696 
Kans Shawnee Mission, ElR Co. 913-362-0819 
Md Kensington, Elctrn. Mktg. 301-881·5300 
M_ Waltham; Maas. Consultants 617-890-4400 
MiCh DetroIt, WKM Assocs. 313-892·2500 
Minn Mpis .• Carter Elctms. 612-644·8393 
Mo Hazelwood, EIR Co. 314-895-4100 
NJ Union, SBM ASSOCI. 201-887-8737 
NM Albuquerque, WHliams Assocs. 505·255·1638 
NY Pleasantville, S8M Assocs. 914·769·1811 
NY Rochester, S8M Assocs. 718-~1400 
NC Burlington, Gentry Assocs. 919·2274639 
Ohio Cleveland, WKM Assocs. 218-267-0445 
Ohio Dayton, WKM ASSOCI. 513-434·7500 
Okla Norman, Data Mktg. 405-364-8326 
Ore Portland, ShOwaller.Judd 503·283-3287 
Pa King Of Prussia, Elctrn. Mktg. 215·265-1600 
Pa Pittsburgh, WKM Assocs. 412·892·2953 
Tex Dallas. Data Mktg. Assocs. 214-358-4843 
Tex Houston. Data Mktg. ASSOCI. 713-688-9627 
Tex San Antonio, Data Mktg. 512-828-0937 
Wash Seettle, Showaller.Judd 208-762-2310 
WIse Milwaukee, Carter Elctms. 414-484-5555 
For: Can., Calgary, Alb., A. Crawford Assoc. 

. 403-261-0780 
For: Can., L.ongueuil, Que., AI Crawford ASSOCI. 

514-670-1212 
For; Can., MiSsIssauga, Ont., AI Crawford Assocs. 

416-678·1500 
For: Can .• Ottawa. Ont. AI Crawford ~. 

613·725-3354 
For: Can., Vancouver, B.C., AI Crawford ASSOCI. 

604·253·7136 
SINGER • TELE-SiGNAL, 250 Crossways Pk. Dr., 

WoodburY, N.Y., 11797, Tel: 518-921·9400, TWX: 
. 510-221·2121; Dir. Mktg: E. BohmsIav 
SITCO ANTENNAS, 10330 N.E. Marx SI., PO(IIand, Ore., 

97220, Tel: 503·253·2000; Pres: G. Berliner 
SJOBERG, C. & SON, INC., 415 Station St.. Cranston, R.I .• 

02910, Tel: 401-461-8220; SiS. Mar: C. Sjoberg, Jr. 
--- Advertisement ---

We specialize in the development and 
manufacture of terminals, "Uttle 
Gem" connector clips, strain reliefs, 
etc. to.ether with the machines and 
dies for applyina. Special terminals 
and related hardware wiU be devel· 
oped to your specifications if our stock 
items do not meet your requirements. 
Requests for samples, catalOls, and 
quotations are invited. 

SKAN·A·MATIC CORP., Box S, Elbridge, N. Y., 13060, Tel: 
315-689-3988; Oit'.Of Mktg: P. Mims; AppI. Engr: D. 
Kopp 

SKINNER ELEC. VALVE DlV., Skinner Precision Inds., Inc., 
95 Edgewood Ave., New BritaIn, CoM., 08050, Tal: 
203·225-6421, TWX: 203·225-2591; V. P. Mktg: A.H. 
Nichols 

Local Sales Offices & R~. 
Cal Los Angeles, D.R. ParmeIeY 
Cal San Ramon, C. W. Bibler 415-885-2208 
Ga AIIanta, R. G. Burkard 404·237-3306 
III . Chicago, Skinner PreciSIon Inds., InC. 

312-654·1686 
Mass Framingham, R. J. Kelly 617-328-3550 
MiCh Birmingham, C. W. Blessed 313-584-5833 
Mlm MinneapoIls, R. F. Reierson 612-332·1041 
Mo BIu8 Springs, G.A. Comstock 818-WE+I772 
NJ Paramus, A. Todres' 212-227·2470 
NY Hamburg, R. A. Rushton 118-244-3180 
Ohio CincInnatI, W. M. Redman 513-681-3405 
OhIo Parma, G. A. Wee_ 218-39,,,115 
Pa ArdmOre, ROIhenheber & Wurts, Inc. 

216-640-8300 
Tex Dallas, R. A. Bowers 214-352-3543 

SKINNER POL YNOID DIV., SkInner PrecisIon 1nds.,Inc., 95 
EdgewoOd Ave., New 8r\taIn, Conn.,. 06050, Tel: 
203-225-6421, TWX: 203-225-2591; V.P. MkIg: A.1. 
NIchols; Mar. PoIynoid: Wm.J. AdamS 
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SLOAN 

Local Sales Offices & Repa 
IH Oak Brook, Skimer Prec. Ind. Inc. 3te-654"888 
NY Brooklyn, Eastern Elctm. Sis. Co. 212·763-5180 
Pa ArdmOre, Ro\henheber & Wurst, Inc. 

. 215-649-8300 
SKYDYNE A BROOKS & PERKINS CO., Rlwr Rd., Port 

Jer'vis, N.Y., 12771, Tet: 914·858-6655, TWX: 
510-260·1249; Sis. Mgr: W.F. MacCallum 

Local Sales Offices & Reps. 
Ariz Scottsdale, Runyon Co. 602·947-5711 
Cal Hawthome, WCV Co., Inc. ~13-772-4478 
Cal Los AlIos, Westati 415-948-8880 
Colo Denver, Crump Co. 303-634-6183 
Conn Branford, J.E.. Boeing 203-488-8301 
Fla Orlando, Gra-Mer, InC. 305-894,-3351 
III Chicago,LGS Elctms., Inc. 312-822-8183 
Kans Prairie Vdlage, TIuIderbird Tech. SiS. 

Kans WiChita, Thunderbird Tech. Sis. 
Md Baltimore, M/E AssocII. 
Mass Laxlngton, J.E. Boeing 
MiCh Royal Oak, Satullo Co. 
Mo St. LouIs, 'Thunderbii-d Tech. Sis. 
NJ Cherry HIlI, M/E Aesoc. 
NJ FIorhamPk., L McFadden 
NY FayettevHle, M. P. Andrews, Inc. 

913-NI·2·7220 
318-684-3941 
301-825-1130 
617-882-2500 
313-588-2375 
314-642 ..... 
808-887-81t0 
201-377-8014 

315-637·3144 & 8405 
Ohio Cleveland, Satullo Co. 216-488-2800 
OhIo Dayton, SatuHo Co. 513-293-7081 
Tex Ft. Worth, Dyna Reps. 817-451·1. 
Tex Houston, Dyna Raps. 713-468-1958 
Exp: N.Y., New York, W.O. Blood Co. 212·344-G210 
For: Can., Hamilton, Ont, Simmonds Alrocesaories 0/ 

Canada 414·547·1248 
SKYO INDUSTRIES INC., 171 Brook Ave., DeerPark,N.Y., 

11729, Tel: 518-586-4702; Gen. Mgr: W. AnderIon 

SLAUGHTER co., Moore a HeII8y SI8., ArdnIore, 0Ida., 
73401, Tet 4OW23-4773, TWX: I1M3Oo11m 

Val ....... 
For Local Source Data Call ToIoFrae ...... ..
(In N.Y, Slate can 518-294oCIIIO Collect) 
SLEPIAN, ARTHUR & CO., 412 Housatonic Ave., 

Bridgeport, CoM., 06808, Tel: 203-368-5294; Gen. 
Mar: M. Mallow 

SLOAN co., 7704 San F~ FId., Sun VIIIey, QIL, 
11352, Tet 21M15-1123, TWX: 11004M-2210; .... -. a. ... Ellner ____ VaI..aNa1 

Local Sales Offices & Reps. 
Ala Huntsville, 20th Century Mktg .. Inc. 205·772-8237 
Cal Los Angeles, P. F. WHey Co. 
Cal Playa Del Ray, J. Savage, Factory Sis. 
Cal Santa Clara, CindaI Sales 408-249-4424 
Colo Denver, Elctm. Sis .. Inc. 303·771-8300 
Conn Meriden, Eagle Assoc. 203-~ 
FIe Altamonle Sprgs., W.M.M. Asaoc. 305-631-4845 
FIe Clearwater, W.M.M. Asaoc. 813-448-0075 
Fla Pompano Betl., W.M.M. Asaoc. 305-843-3082 
I" Des Plaines, E. Flaxman 312·298-8560 
Kans Wtchita, L. Florence 318-838-7_ 
Md BetheSda, W. Mount 301-657-$312 
Mich Jackson, Norwood Scroggs Co. 517·762-5211 
Minn St. Paul, Cahin ASSOCI. 612·739-6445 
Mo Kansas City, L. Florence 818-681·7222 
NJ Cherry Hill, QuaUIy Components 608-428-8268 
NY New York, E. GI_ 212·588-8440 
NY Syracuse (D4IWItI), H. Murray 315-44N555 
Ohio Dayton, COMPAR 513-435-1301 
Ohio Rocky River, Compar 218-833-4120 
Tex Dallas, W. Raese - 214-838-6575 
Tex Houston, W. R_ 713-821·3134 
Wash SeaI1le, Electro Reps. Inc. 206-633-3180 
For: Can., Downsvlew, Ont., Whittaker Electms. 

418-247·7454 
For: Can., Ottawa, Ont, WhIttaker Elctms. 

613-224-1221 
For: Can., Roxboro, Que., Whittaker Elctms. 

514-683-3621 
SLOAN Local DistrIIutots 
Ala HunI8viIte, PQweII ElctmsIHuntsville, Box 1~, 

803 OSIer Dr. 205-538-2731 
Cal MI. View, Powell Elctms/Califomia. Box 987, 411 

FairChild Dr. 415-984-0820 
FIe Miami Springs, Powell EIcIrnsIFIorIda, Box 514, 

1740 NW 69th live 3CJS.885.8781 
FIe Orlando, PoweR Elctms/Floride, Box 5604, 2032 

Palmridga Way 305-859-1480 
Md BeIIsYiIIe, Powell EIctmsIW&II*Igton, 10728 

Hanna SI. 301'937-4OaO 
NY Lynbrook, Peerless Radio, 19 WIlbur St. 

518-593-2121 
Pa PhiladelphIa, Powell Etctms, InC., Box 8765, S. 

Island Rd & En\erpri8e Ave . 215-315-1800 
FOr Local Source Data CIIII ToIoFrae ...... 
(In N.Y. Slate can 51 ......... Collect) 
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SLOAN TECHNOLOGY COfIP.; 535 E.MontecitoSt., 
·santa Barbara; Calif., 93103, Tel: 805-963-4431, TWX: 

. 910-3444901; Mktg. Mgr.'J. Bru$h 

$MITH,.HERMAN it., INC.; 812 Snedlker Ave., BIdyn., 
N.Y., 11207, :tel: 212-27z,.94OO, TWX: 71~ SIB. 
Mgt: S. FlelBc:hman • __ .... __ ._._ .. ___ ._ Vol se78N4z 
Local Sales Offices & RapS. ' 
Ariz Phoenix. Shefler-Kahn 602-258-7893 
Gal Los Angeles, E,E. Strassner Co~ 213-666-1511 
Cal Redwood City, Warren-Hickey Sis. Co. 

415-368-3849 
Colo Demier, Sheller-Kahn 303-232-Q873 
,Fla . N. Miami, Winfield Elctin. Sis. '305-751-5568 
Ga Atlanta, Winfield S.E. 404-636-3023 
III Chipago, J.J. McBride SIS. Co .. ' 312:775-1080 
Ind Indianapolis, Schroeder-Loomis 317-251-4571 
~ass Needham, COakley, Boyd & Abbett, Inc. 

617-444-5470 
MichFel!nd8le, Shalco, Inc. 313-547-4771 
Minn'Minneapolis, C.R. Gibb Co. 612-377-1200 
Mo St. Louis, Lowell, Kangas & Assoc~ 314-821-4050 
NY No. Syracuse, LD. Allert, Inc. 315-458-7470 
NY Yorikers, J. Brown AssOCs. 914-779-7330 
'OhlO W. 'Richfield, N. Bear Corp: 218-659-3331 
Ore Portland, D. Weber Co. 503-234-7671 
Pa Broomall, Lowery Assoc. Co. 215-356-5300 
Pa . Pittsburgh, M. Wolfson 412-823-8400 
Tex Dallas, McKinney SiS., Co. 214-631-9450 
Exp: N.Y., New York, Morhan Export Co. 

516-293-5582 
For: Can., Toronto, Ont., Atlas Radio Corp, 

416-781-8174 
SMrrH, Local Distributors 
Ala·" Birmingham, J.W. Clary Co., 1713 Second Ave. 

S.205-322-2488 
Ariz Tucson, Inland Elctrn Supply Co., Inc, Box 4010, 

715 E. Broadway 
cal' Garden Grove, Allied Elctrns:; 12311 Industry St. 

213-598-8605 
Cal Goleta, Radio Prods. Sis., 350 S. Kellogg Ave 

805·964-8823 
Cal Los Angetes, Radio Prods: SiS., 1501 S. Hill SI. 

213-748-1271 
Cal Mt. View, Abacus Elctrns. Co.; Inc., 1065 Terra 

Bella Ave. 415-981-1500 
Cal Mt. View, Elmar Elctrn., 2288 Charleston Rd. 

" . 415-981-3611 
'GlilSan OIego, 'Radio Prods. Sis., 7889 Clairemont 
"Mesa Blvd. 714-292-5811 

9a1 . San OIego,. Westem Radio, 1415 India St. 
714-235-8571 

Cal San Jose, Ouement Ind'l. Elctrns., 1000 S. 
Bascom Ave. 

Colo COmmerce City, Elmar ElectroniCS Inc., 6777 E. 
50th Ave. 303-287-9811 

Colo Denver, Burstein-Applebee 303-244-3336 
Coon Hamden, ArroW Elctrncs., 295 Treadwell SI. 
. 203-248-3601 

Ga "Atlanta, Jackson Elctrncs., 1135 Chattahoochee 
. Ave. NW 404-355-2223 

111 Chicago, Allied Elctrns., 2400 W, Washington 
Blvd. 312-421-2400 

·111 Chicago, Burstein-Applebee 312-763-4848 
111 " ChiCago, Elctrn. Distr. Co., Inc., 4900 N. Elston 

Ave.' 
III Palatine, Ohm/Elctrns, 645 Vermont Ave 

312-359-5500 
'100 Ft. Wayne, Ft. Wayne Elctrns. Supply, 3606 

Maumee Ave. 219-742-4346 
Ind South Bend, RadiO OIstr Co Inc, 1 i1 2 High St . 

219-287-2911 
Kans Kansas City, Burstein-Applebee 816-561-5460 
Ky Louisville, Burks, P.I., 842 S. 7th 502-589-3960 
Md Baltimore, Arrow Elctrns., 5207 E. Drive 

301-247-5200 
Md Baltimore, Radio Elec. Servioe Co., 1026 

Cromwell Bridge Rd. 301-823-0070 
Mass Burlington, Arrow Elctrns., ~5 A Street 

. . 617-273-0100 
Mass Woburn, AbbottElctrn., 902 Main 5t. 
. 617-935-2040 
Mich Romulus, F!ioneer /Michigan,' 6337 N. Beverly 

Plaza 313-729-8500 
Mino Duluth, Northwest Radio, 123 E. First SI. 

. .. .' . 218-727-1585 
Milln MIMeapoHs, Elctrn Center Inc., 127 3rd Ave.N: 

. 612-338-5881 
Mo l(iIhsas City, Burstein Applebee 816~561-5460 
Mo St. Louis, Van Sickle. Radio Elctrhs, Inc, 1915 

Washington Ave' ;314-MA-l-sOOo 
Neb Uncqln, Burstein Applebee .. 402-434-0678 
NJ Moorestown, Arrow Elctrhs., Pleasant Valley Rd. 

, 809-235-1900 
NJ ; Pennsauken, Recso Eltrris'-[llv: of Astex, Airpcrt 

.' 8. Central HWys. 609-682-4000 
NJ SaddlebrOok;- Arro"i Elctrhs. Inc., 286 Midland 

Ave. .." . 2Ot-797-5800 
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NJ SprinQfield, Federated Elctrns; Div. Federated 
Purchaser, Inc., 155 Ate. 22 2010376-8900 

NY Farminildale, Arrow Elctrns., Inc., 900 Broad 
HOIIC»'V Rd.,. Rte. 11P .' .516-694,6800 

NY Lynbrook, Peerless Radio, 19 Wilbur SI: 
. 518-593-2121 

NY New York, Midway Ind'I:Elec., 38 E. 29th St. 
. 212-889-0370 

NY ROChester, Simcona Elctrncs. Corp., 27$ Ml 
Aelld Blvd. 718-328-3230 

Ohio Akron, Akron Eictm. Supply, 107 S. Arlington St 
. 216-762-8818 

. Ohio Cleveland, Arrow Elctrns" 23945 MerChantile Rd. 
219-464-2000 

Ohio Cleveland, Pattison Suppfy Co., 4SSO Willow 
Pkwy. 216-441-3000 

Ohio Cleveland, Pioneer Standard Elctrns .. lnc., 4800 
E. 131st St.' 216587-3800 

Ohio Dayton, Arrow Elctrns., 3100 Plainfield Rd. 
513-253-9176 

Ohio Dayton, Pioneer/Dayton, 1900 Troy St. 
. . 513-236-9900 

Ohio SolOn, REPCO, 6835 Cochran Rd. 218-248-8900 
Okla Tulsa, Oil Capitol Elec., 708 S. sheridan 

918-838-2541 
Pa Altoona, Alleghany Elctrhs, Inc, 800 Chestnut Ave 
Pa Erie, Mac;e Elctrn., 2831 W. 8th St. 814-836-3544 
Pa Philadelphia, Sirilco Inc., 3907-11 N. Broad St. 

. 215-BA-9-1880 
Pa Pittsburgh, cam,eradlo Co., 2801 Liberty Ave. 

. 412-391-7400 
Pa Reading, Berbey Elctrn., 333.N, 4th SI. 
Tex Ft. Worth, Allied Elctrns., 401 E.8th St. 

817-336-5401 
Tex Ft. Worth, Swleco, Inc., Box 670,1518 E. 

Lancaster St 811-335-6521 
Tex Houston, Geophysical Supply Co .. Box. 52230 

713-224-0821 
Tex Houston, Harrison Equip. Co, Inc., Ui16 

McGowen SI. 713-224-9131 
Utah Salt Lake City, standard Supply C"., 225 E. 6th 

So. 801-355-2971 
Va Norfolk, Priest Elctm" 6431 Tidewater Dr. 

703-865-2021 
Va Roanoke, Peopfes Radio & Tv supply Co.; 1 015 

Moorman Rd 
Wise Milwau~ee, Marsh Elctrns., 6047 W. Beloit Rd. 

414-545-6500 
SNELGROVE, C. R. LTD .• 141 Bond Ave., Don Mills 404 

Onl., Onto Can., Tel: 416-447-8531, TWX: 
610-492-1354; Sis Mgr: H. Silla; Asst Sis Mgr: R.W. 
Parkins 

Local Sales Officas & Reps. 
Cal Encino, EI-Tec Inc. 
Mass Waban, QRC Co. 
NY Great Neck, F. Tylinski Co. 
Ohio Cleveland, Component/Insulation 

SOLA ELEC. DlVq Sola BaBIc IncIB., 1717 B_ Rd., Elk 
Grove Village, Ill, 80007, Tel: 312-HE+2800; Elctrn. 
Prod. Mgr: R.G. Tucker; Ughtlng Prod. Mgr: D.F. 
McNulty ;._.;. ______ • __ .. _ Vol lee75; Vol "1286,1287 

Local Sales OffiCes & Reps. 
Ariz Phoenix, Hytronics Measurements, Inc. 

602-253-8104 
Cal Inglewood, J. Berman Co. 213-678-1281 
Cal Oakland, Moulthrop Sis. Inc. 415-261-7676 
Colo Denver, Hylronic Measurements, Inc. 

303-388-4081 
Fla Orlando, Cartwright & Bean 305-896-2031 
Fla Plantation, Cartwright & Bean 305-791-3989 
Ga Atlanta, Cartwright & Bean 404-237-2273 
III ChICago, ONB Assocs., Inc. 312-873-4050 
III Chicago, Sola Electric 312-439-2800 
Ind Fort Wayne, Baehr, Greenleaf & Assoc. Inc. 

219-483-8864 
La Chalmette, Cartwright & Bean 504-279-4598 
Md Sliver Spring, NKA, Inc. 301-S8s-a141 
Mass' Norwood, JMG, Inc. 617-762-5333 
Mich Detroit, R.C. Merchant & Co., Inc. 313-635-6000 
Mich St. Joseph, R. C, Merchant & C!l. 818-963-7378 
Mlnn Minneapolis, Stack..John~on 612-925-2111 
Miss Jackson, Cartwright, & Bean, Inc., 6010354-'368 
Mo Kansas City, Forristal-Young Sis. Co. 

816-358-6771 
Mo St. Louis, Forristal-Young Sis. Co. 314-845-2360 
NJ Cherry Hill, Trinkle Sis. 809-887-3500 
NM Albuquerque, Hytronic Measurements, Inc. 

505-288-3941 
NY Mineola, Willco Sis. 516-294-9840 
NY Rochester, L-Mar Assocs. . 718-328-5240 
NY Rochester, Sola Electric 718-288-2230 
NC Charlotte, Cartwright & Bean 704-333-6457 
NC Ralelgh;Cartwright & Bean 919-832-7128 
Ohio ,CInciMBti,Baehr, Greenleaf & Asaoc. Inc. 

513-891-3826 
Ohio Cleveland, Sola Electric 216-521.:aD38 
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Ohio Columbus, Baehr., GI'88I'lle8f & Assoc. Inc. 
. 814-488-4046 

Ohio Lakewood, Baehr, Greenleaf & Assoc. Inc. 
216-221-9030 

Ore Portland, Earl & Brown Co. 503-292-9145 ' 
, Tenn Memphis, Cartwright & Bean 901-278-4442 

Tex Dallas, R.E. Nesbitt Co. 214-357-4801 
Tex Houston, R. E. Nesbitt Co. 713-224-3633 
Utah Salt Lake City, Hytronics Measurements, InC. 

Wash Seattle, Eari & Brown Co. 
SOLA Local Distributors 

801-468-4924 
208-284-1121 

Ala Birmingham, J.w. Clary Co., 1713 Second Ave. 
S. 205-322-2488 

Cal Garden Grove, Allied t:k:trns .. 12311 Industry SI. 
213-598-8605 

Cal Los Angelas, Kierulff-Los Angeles, 2585 ' 
Commerce Way '213-885-6611 

Cal Mt. View, Abacus Elctrns. Co., Inc., 1065 Terra 
Bella Ave. . 415-961-1500 

Cal Mt. View, Elmar Elctm., 2288 Charleston Rd. 
415-981-3611 

III • Chicago, Allied EIctrns .. 2400 W. Washington 
Blvd. . S 12-421-2400 

III ChiCago, Elctm. OIstr. Co., Inc., 4900 N. Elston 
Ave. 

III Palatine, Ohm/Elctms, 645 Vermont Ave 
3120359-5500 

III Schiller Park, Hamilton-Avnet EIctrs., 3900 N. 
25th Ave. 

Ind South Bend, Radio Oistr Co Inc, 1212 High St 
219-287-2911 

Kans Kansas City, Burstein-Applebee 816-581-5460 
Ky Louisville, Burks, P.I., 842 S. 7th 502-589-3960 
La Lafayette, Ralph's Inc., 3004 Cameron St. 

318-234-4507 
Md Baltimore, Radio EIec, Service Co., 1026 

Cromwell Bridge Rd, 301-823-0070 
Mass Cambridge, Wil$hire Elctms.lNew England, 205 

Alewife Brook Pkwy. 617-491-3300 
,Mich Muskegon, Western Elctrn Supply, 1781 5th St 

, 618-722-7628 
Mich Romulus, PIoneetlMichigan, 6337 N, BeVerly' 

Plaza 313-729'8500 
Mo Kansas City, Burstein Applebee 818-581-5480 
Neb Omaha; Radio Equipment Co., Box 3843, 625 N. 

18th SI. 402-341-7700 
NJ Springfield, Federated E1ctrns. Div. Federated 

Purcheser, Inc., 155 Ate. 22 201 0376-8900 
NY Lynbrook, Peerless Radio, 19 Wilbur St. 

. . 516-593-2121 
NY Rochester, Sirnpona Elctmcs. COrp., 275 Mt . 

Read Blvd. 718-328-3230 
Ohio Akron, Akron Eictm. Supply, 107 S. ArYngton St 

218-762,6818 
Ohio Akron, Sun Radio Co., 110 E. Market St, 

, 218-HE-4-2171 
Ohio Cincinnati, United Radio Co., Summit & Reinhold 

Dr. 800-582-7080 
Ohio Cleveland, Pioneer Standard Elctrns., Inc .. 4800 

E. 131 st St. 216587-3800 
Ohio Daylon, Pioneer/Dayton, 1900 Troy St. 

513-23a-9900 
Ohio Solon, REPCO, 6835 Cochran Rd. 218-248-8800 
OhiD Warren, REM Elctms. Supply Co., 264 W. Market 

SI. 2180399-2777 
Pa Pittsburgh, Cameradlo Co., 2801 Uberty Ave. 

412-391-7400 
Pa Reading, Barbey Elctrn., 333 N. 4th SI. . 
Tex Ft Wprth, Allied Elctrns., 401 E. 8th St, 

817-336-5401 
Tex Houston, Harrison Equip. Co. Inc., 1816 

McGowen St. 713-224-9131 
Utah Salt Lake City, Standard Supply Co., 225 E. 6th 

So. 801-355-2971 
Va Norfolk, Priest Elct..,., 6431 Tidewater Dr. 

, 703-855-2021 
Wash Seattle, Almac/Stroum Elctrns, 5811 Sixth Ave 

S. • 206-783-2300 
Wise Milwaukee, Marsh Elctrns., 6047 W. Baloit Rd. 

414-545-8500 
For u.c.t Source DellI eel Toll-Free IfOO.845.UOO 
(In N.Y. State Cell 51fl-294.011O Collect) 
SOLAR .ELCTRNS. CO., 901 N. ~Iand, Hollywood, Cal., 

90038, Tel: 213-462-0806; Prea: A.T. Parker 
--- Advertisement --

A unique line of instrumentS; compo- . 
ncnts and accessories to assist the 
.RFI fEMe engineer in complyilllwith 
MIL+6181D, MIL-1-1691OC, MIL
$TD-826A and MIL-STD-461. Tran
sient generators, audio pOwer sweep 
generatora, LlSNs,c:un:ent probeS; iso
lation transformers, EMI power me
ters, feed-thru capacitors"EMI lilters 
and wave lilters. ' 



MANUFACTURERS. SALES OFFICES DIRECTORY 

SOLATRON ENTERPRISES, 421 E. Beach Ave., 
Inglewood, Calif., 90302, Tel: 213-678-4981; Sis. Mgr: 
D.S. Rathje 

SOLDER REMOVAL CO., 1077 E. Edna PI., Covina, Cal., 
91722, Tel: 213-331-0985; Sis. Mgr: J.C. Hood 

Local Sales Offices & Reps. 
, Ariz Phoenix, Maddox Sis. Co. 602-274-3807 

Cal Los Angeles, Maddox Sis. Co. 415-431-2953 
Cal San Francisco. Maddox Sis. Co. 213-269-7291 
III Chicago. Cumming & Foley Sis. Co. 

312-725-8110 
Kans Shawnee Mission, M. E. Bettis Co. 913-362-0772 
Md ?hoanlx, REBCO Sis. 301 -592-8907 
Mass Wayland, Ellingwood, Inc. . 617-265-6400 
NJ River Edge, Meg Electronic Sis. 201 -265-9887 
NM Albuquerque, Maddox Sis. Co. 505-298-2422 
Ohio Cleveland, J. O. Olsen Co. 216-752-5444 
Tex Dallas. G. Weinreich & Assoc. 214-321 -2800 
Wisc Milwaukee, Cumming & Foley Sis. Co. 

414-372-7650 
SOUD POWER CORP., 440 Eastem Pkwy .• Farmingdale, 

N.Y., 11735, Tel: 516-694-2883, TWX: 510 224 6582; 
V.P. Mktg: G.A. Hildebrand 

SOLID Local Distributors 
Cal Garden Grove, Allied Elctrns., 12311 Industry SI. 

213-598-6605 
III Chicago, Allied Elctrns .• 2400 W. Washington 

Blvd. 312-421 -2400 
Tex FI. Worth, Allied Elctrns., 401 E. 8th SI. 

817-336-5401 

SOLID STATE DEVICES, INC., 14830 Valley View Ave_, 
La Mirada, Cal., 9CMI38. Tel: 213-921-9680, TWX: 
9111-586-1881: Sill- Mgr: M. Rican 

Vol 1.597: Vol 20941 
Local Sales Offices & Rep$. 

Ala MI. Brook, Bea!ty Co. 205-879-3774 
Cal Norwalk. Bertrand-Zoolallan 213-921-9791 
Cal Oakland, Moulthrop Sis., Inc. 415-261-7676 
Colo Boulder. H. Bass 303-449-7509 
Fla Maitland, Beacon 305-647-3498 
Fla Palm Beach Gardens, Beacon Elctrns. 

305-622-2770 
Ga Atlanta. Beacon 404-351 -3654 
1\1 Chicago, TechRep 312-761-0548 
Kans Overland Park. Dy-Tronix 816-931-3030 
Mass Brookline, Tech. Prods. 617-731-0858 
Mich Wamer, OEM Elctrn. Sis. 313-755-6660 
Mlnn Minneapolis, Bnronics Sis. Co. 612-866-3035 
Mo Hazelwood, Dy-Tronix 314-731-5799 
NJ Wallington. Comp-Tech Sis. 201-935-5454 
NM Albuquerque, J. Smith 505-255-2111 
NY Uverpool, BCS Assocs. 315-458-4774 
NY New Hyde Park, Comp-Tech 516-593-2628 
Pa Phila .• Schib~ 215-676-9885 
SC Spartanburg. Beaco~ 603-576-7462 
Tex Addison, Campion Sis. Co. 214-239-9196 
Va Fairfax, Schib1ey 703-691 -3008 
Va Falls Church, Beacon 703-534-1868 
Wash Seattle. Underwood & Underwood 206-243-2133 

SOLID STATE ELCTRNS. CORP_, 15321 Rayen St., 
Sepulveda, Cal, 91343, Te~ 213-894-2271: SIs. Mlr: E. 
Politi ........ _ ............. _ .......... __ .. _ ........... _ .. _ ... VoIlet137 
SOUD STATE EQUIPMENT CORP., 430 Delaware Drive, 

Fort Washington, Pa., 18034, Tel: 215-643-7900. TWX: 
510-661-0197; Pres: R.o. Richardson; V. P: V.J. Green 

SOLID STATE SCIENTIFIC, Montgomeryville IncI'l. PII., 
MontgomeryvUle, Pa., 18936, Te~ 215-1155-8400, TWX: 
51G-6111·7267: Appl. Mgr: W_ Kalin; Mkt. Adm: R. Maaon 

Vol ze606,944 
SOLID Local Distributors 
Ariz Phoenix, Moltronics, Inc., 2746 W. Palm LA. 

602-272-7951 
Cal . Chatsworth, Westates Elctms. Corp .. 20151 

Bahama SI. 213-341-4411 
Cal San Diego. Moltronics, Inc., 7969 Engineer Rd. 

714-278-5020 
Cal Santa Clara. Moltronics, Inc .. 337 Mathews SI. 

408-244-7600 
Cal South Gate. Moltronics. Inc., 5610 E. Imperial 

Hwy. 213-77~-6521 
Miell Romulus, Pioneer/Michigan, 6337 N. Beverly 

Plaza 313-729-8500 
Ohio Cleveland. Pioneer Standard Elctrns., Inc., 4800 

E. 131st SI. 216587-3600 
Ohio Dayton. PioneerlDayton, 1900 Troy SI. 

513-236-9900 
SOLID STATE SYSTEMS. INC., Box 773, Columbia, Mo .. 

65201, Tel: 800-325-2595, TWX: 910-760-1453 
SOLIOSTATE CONTROLS. INC., 600 Oakland Park Ave., 

Columbus. Ohio. 43214, Tel: 614-263-1886; Sis. Mgr: 
J.N. Holscher 

SOLiTRON DEVICES, 8808 Balboe Ave., San Diego, 
CaL, 82123, Tet. 714-278-8780, TWX: 910-335-1221; Mk1. 
_gr: J_ McNeel _ ............... _" ... _ ...... _" .... Vol 20942,1143 

SOLITRON Local Distributors 
Ala Huntsville. Hall-Mark Elctrns., Box 1133 

205-539-0691 
Ariz Phoenix. Hamilton/ Avoel Elctmcs., 1739 N. 28th 

Ave. 602-269-1391 
Ariz Phoenix. Kiarulff - Phoenix, 2633 E. Buckeye Rd. 

602-273-7331 
Cal Culver City. Avnet Electms. Div., 10916 

Washington Blvd. 213-836-7200 
Cal Los Angeles. Kierulff-Los Angeles. 251!5 

Commerce Way 213-885-5511 
Cal Menlo Park. Belllnds .• Elctm Distt. Div., 1070 

Obrien Dr 415-323-9431 
Cal San Carlos. Intermark, 100 Industrial Way 

415-5&2-1641 
Cal San Diego. Intermark. 7354 Convoy CI. 

714-279-5200 
Cal San Diego. Kierulff-San Diego, 8797 Balboa Ave. 

714-278-2112 
Cal Santa Ana. Inlermark. 2920 W. Warne' SI. 

714-540-1322 
Colo Denver, Inlermark. 2600 W. Second SI. 

303-936-8284 
Colo Denver, Kierullf·Denver. 10890 E. 47th Ave. 

303-343-7090 
Fla Clearwater, Southland Elctmcs .. 1771 N. 

Hercules 813-443-4514 
Fla Orlando. Hall-Mark Elc!rn .• 7233 Lake Ellenor Dr. 

305-855-4020 
III Elk Grove Vi, Hall-Mark Elc!ms. Corp .• 180 

Crossen Ave 312-437-8800 
III Elk Grove Village. Lakeland Elctrns .• 2451 

Brickvale Dr. 312-595-1000 
Md BaI!imore, RESCO, 1026 Cromwell Bridge Rd. 

301 -823-0070 
Md Hanover. Hamilton/Avne! Elctrns. 301-796-5000 
Md Savage. Pyttronic Ind .. 8200 Wellmoor CI. 
Mass Boston. De Mambro Elctrns, 1095 

Commonwealth Ave. 617-787-1200 
Mass Needham Hgts., Kierulff - Boston, 14 Charles SI. 

617-449-3600 
Mich DetrOit. RS Elctms., 12775 Lyndon SI. 

313-491-1000 
Mich Farmington, Northland Elctrns .. Inc .• 32708 W. 

Eigh! Mile Rd. 313-477-3200 
Minn Minneapolis, ICI-Industrial Camps, Inc., 

612-927-9991 77-3200 
Mo No. K.ansas City, LCOMP·Kan City, 1520 Taney 

SI. 910-221-2400 
Mo SI. Louis, LCOMP-St. LouiS Inc .• 2605 S. Hal1ley 

Rd. 314-647-5505 
NJ Haddenfield, M & S Assocs .. 31 Tanner SI. 

609-429-7055 
NM Albuquerque, Kierulff-New Mexico, 2524 Baylor 

Dr., S.E. 505-247-1055 
NY Buffalo, Summft Disl. Inc., 916 Main SI. 

716-884-3450 
NY Hauppauge. Semiconductor Concepts Inc., Div 

JACO Elctrns., Engineers Rd. 516-273-1234 
NY Hauppauge, Time Elctmcs., 70 Marcus Blvd. 

516-273-0100 
NY Hicksville, Kierulff - Hicksville, 49 Bethpage Rd. 

516-433-5530 
NY New York, Calvert Elctrns. Int'\., 220 E. 23 St. 

212-679-1340 
NY Rochester, Rochester Radio. 140 Main SI. 

716-454.jj300 
Ohio Dayton, ESCO, 221 Crane SI. 513-224-9192 
Ohio Dayton, Kiarulff - Dayton, 2030 Drill Ave. 

513-278-9411 
Ohio Highland Heights, Radio Parts Corp., 749 Miner 

Rd. 216-461-2280 
Ohio Kettering, Arrow Elctms., 3100 Plainfield Rd. 

513-253-9176 
Pa Erie, Erie Corporate ConIrs., 1938 Buffalo Rd. 

814-455-8110 
Pa Trevose. Hall-Mark EIctrns., Box 125 

215-35!i-73oo 
Tex Dallas, Component Specialties Inc., 2560 

Electronic La. 214-357-4576 
Tex Houston, Component Specialties, 7315 Ashcroft 

713-771 -7237 
Tex Houston. Harrison Equip. Co. Inc., 1616 

McGowen SI. 713-224-9131 
SOLiTRON DEVICES, INC_, 1177 Blue Heron Blvd., 
Riviera IICh., Fie., 33404, TJI: 3O~11. TW~ 
51C1-!152-7610; Mklg. Mgr: J. PIazza; Sis. Mgr: J_ BIlger 

Vol zeM2.1143 
Local Sales Offices & Reps. 
Ala Hunt$ville, W.A. Brown Comps. 205-539-4411 
Ariz ScollSdale, Piper Sis. 602-946-4437 
Cal Canoga Pk., Solwon Devices, Inc. 213-883-3822 
Cal Cupertino, paM Sis. 408-255-1771 
Cal Palo Alto, R.F. Assocs. 415-327-5531 
Cal San Diego, SoIkron Oevicas, Inc. 714-278-8780 
Colo Denver, Daniels-Padgett Assoc. 303-433-7181 
FIB FI. Lauderdale,W.A. Brown Camps. 305-564-8000 
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Fla Orlando. W.A. Brown Comps. 
Fla Palm Beach GlIrdens, Beacon 

305-425~5505 

Fla Port Salerno, Solitron Microwave 306-746-8931 
'" Chicago, D. Dolin Sis. Co. 312-286-6200 
III Des Plaines. Solitron Devices 312-824-8127 
Ind Indianapolis,.Sukup & Cox Inc. 317-257-8436 
Kans Overland Park, Ensco-Rep. 913-381-7557 
Md Towson. Solitron Devices 301-821-1282 
Mass Lexington. Circuit Sis. Co. 617-861-0567 
Mass Needham. Solitron Devices. Inc. 617-444-1152 
Mich DearbOrn, Prtcher-Poulin 313-582-5450 
Minn SI. Paul, Wagner Conslts. 612-698-0331 
Mo Saint Louis, Ensco-Rep 314-542-3935 
NY Jamaica, S & J Sis. Assocs. 212-291-3232 
NY Syracuse, Nycom. Inc. 315-437-8343 
NY Tappan, Solitron Devices, Inc. 914-359-5050 
NY West Nyack. R. Rubin Sis. 914-623-9237 
NC Winston-Salem, W.A. Brown Comps. 

Ohio Cincinnaij, Luebbe Sis. Co. 
Ohio Cleveland, Luebbe Sis. 
Ohio Dayton, Luebbe Sis. 

919-725-5384 
513-871-4211 
216-333-0425 
513-294-0426 
412-488-4019 
215-789-2320 
214-341-1181 
713-466.jj897 
214-231-4661 

Pa Delmont, Luebbe Sis. Co. 
Pa Havertown, Massey Assoc. 
Tex Dallas, Solitron Devices, Inc. 
Tex Houston, P.J. Scanlon Co. 
Tex Richardson, P.J. Scanlon Co. 
Wash Seattle, Carlyle Tech. Sis. 
Wisc Milwaukee" Gentron 

SOLITRON Local Distributors 

206-ME-2-4290 
414-351 -1660 

Ala Huntsville, Hall-Mark Elctrns .• Box 1133 
205-539-0691 

Ariz Phoenix. Hamilton/ Avnet Elctrncs .• 1739 N. 28th 
Ave. 602-269-1391 

Ariz Phoenix. Kiarulff - Phoenix. 2633 E. Buckeye Rd. 
602-273-7331 

Cal CulYer City, Avnet Electrns. Div., 10916 
Wllshington Blvd: 213-836-7200 

Cal Los Angeles. Kierulff-Los Angeles. 2585 
Commerce Way 213-685-5511 

Cal Menlo Park. Belllnds., Elctrn Distr. Div., 1070 
Obrien Dr 415-323-9431 

Cal San Carlos, Intermark, 100 Industrial Way 
415-592-1641 

Cal San Diego, Kierullf-San Diego, 8797 Balboa Ave. 
714-278-21 I 2 

Cal Santa Ana, Intermark. 2920 W. Warner SI. 
714-540-1322 

Colo Denver. Intermark. 2600 W. Second SI. 
303-936-8284 

Colo Denver, Kiarulff-Denver. 10890 E. 47th Ave. 
303-343-7090 

Fla Clearwater. Southland Elctmcs., 1771 N. 
Hercules 813-443-4514 

Fla Orlando, Hall-Mark Elctm .. 7233 Lake Ellenor Dr. 

III 

1\1 

305-855-4020 
Elk Grove Vi. Hall-Mark Bctrns. Corp., 180 
Crossen Ave 312-437-8800 
Elk Grove Village, Lakeland Elctms., 2451 
Brickvale Dr. 312-595-1000 

Md Baltimorl!. RESCO, 1026 Cromwell Bridge Rd. 
301-823-0070 

Md Hanover. Hamilton/Avnet Elctms. 301-796-5000 
Md Savage, Py!tronic Ind., 8200 Wellrnoor CI. 
Mass Boston, De Mambro Elctrns. 1095 

Commonwealth Ave. 617-787-1200 
Mass Needham Hgl$ .• Kierulff - Boston, 14 Charles SI. 

617-449-3600 
Mich Detroit, RS Elctms., 12775 Lyndon SI. 

313-491-1000 
Mich Farmington. Northland Elctms .• Inc., 32706 W. 

Eight Mile Rd. 313-477-3200 
Minn Minneapolis. ICI-Industrial Comps. Inc., 

612-927-9991 77-3200 
Mo No. Kansas City, LCOMP-Kan CltY,1520 Taney 

SI. 910-221-2400 
Mo SI. Louis. LCOMP-St. Louis Inc., 2605 ~. Hanley 

Rd. 314-847-5505 
NJ Rutherford, Kierulff-N.J., 5 Induatrial Dr. 

201 -935-2120 
NM Albuquerque. Kierulff-New MexiCo, 2524 Baylor 

Dr .• S.E. 505-247-1055 
NY Brooklyn, Hygrade Elctrncs., 9216 Church Ave. 

212-495-4100 
NY Buffalo. Summk Disl. Inc .• 916 Main SI. 

716-884-3450 
NY Hauppauge. Semiconductor Concepts Inc., Div 

JACO E\ctrns .. Engineers Rd. 516-273-1234 
NY Hauppauge, Time Elctmcs., 70 Marcus Blvd. 

516-273-0100 
NY HiCksville, Kierulff - HickSVille, 49 Bethpage Rd. 

. 516-433-5530 
NY New Hyde Park. Lafaye!te Ind'!. Elctrns., Inc., 

1327 Second Ave. 516-488-8800 
NY New York. Calvert Bctms. Int'I., 220 E. 23 St. 

212.jj79-1340 
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NY Rochester, Rochester Radio, 140 Main SI. 
716-454-6300 

NY RoCkville Center, All American Transistor, 100 N. 
Village Ave. 516-534-7141 

NC Winston-Salem, Kirkman Elctrns., Inc., 901 W. 
Second SI. 919·724-0541 

Ohio Dayton, ESCO, 221 Crane SI. 513-224-9192 
Ohio Dayton, Kierulff - Dayton, 2030 Drill Ave. 

513-278-9411 
Ohio Kettering, Arrow Elctrns.,31 00 Plainfield Rd. 

513-253-9176 
Pa Erie, Erie Corporate Contrs., 1938 Buffalo Rd. 

814-455-8110 
Pa Trevose, Hall-Mark Elctrns., Box 125 

215-355-7300 
Tex Dallas, Component Specialties Inc., 2580 

Electronic La. . 214-357-4576 
Tex Dallas, Hall-Mark Elcton Corp., 9333·Forest La. 

214-231-5101 
Tex Houston, Component Specialties, 7315 Ashcroft 

713-771-7237 
Tex Houston, Harrison Equip. Co. Inc., 1616 

McGowen SI. 713-224-9131 
Utah Salt Lake City, Alia-Land Elctrns., Inc., 2280 S. 

Main SI. 801-486-7227 
Wash Bellevue, Farwest Elctrns. Co., 1240 S.E. 32nd 

SI. 
Wash Seattle, Intermark, 621 S. Michigan Ave. 

206-767-3160 
Wash Seattle, Kierulff - Seattle, 5940 6th Ave. S. 

206-763-1550 
Wisc Milwaukee, Marsh Elctrns., 6047 W. Beloit Rd. 

4 t 4-545-6500 
For: Can., Montreal, Prelco Elctrns., 480 Port Royal 

SI. W. 514-389-8051 
For: Can., Onl., Toronto, Electro Sonic, 543 Yonge SI. 

416-924-9301 
For: Can., Scarborough, Onl., Carsten Elctrns. 

416-751-2371 

SOLITRON DEVICES, INC., 256 Oak Tree Rd., Tappen, 
N.Y., 10983, Tel: 914-359-5050, TWX: 710-576-2654 

Vol~,943 
For Local Source Data Call Toll-Free 800-845·9200 
(In N.Y. Slate Call 516-294-0990 Collect) 
SOLITRON/MICROWAVE, Cove Rd .• Box 278, Port 

Salerno, Fla., 33492. Tel: 305-287-5000, TWX: 
510-953-7500; Sis. Mgr: E. Jacobs 

SOLTEC CORP., 10747 Chandler Blvd., No. Hollywood, 
Cal., 91601, Tel: 213-985-6100, TWX: 67-4188; Sis: 
M.R. Solomon; Sis: K.G. Adlam 

SOMERSET RADIATION LAB., Box 946, Arlington, Va., 
22216, Tel: 703-525-4255; Sis. Mgr: K. Schomaker 

SONOBOND CORP., Sub. Aeroprojects, Inc., 310 E. 
Rosedale Ave., West Chester, Pa.. 19380, Tel: 
.215-696-4710;Oir. Mktg: R.F. Parknurst; Sis. Engr: A.E. 
Chukitus 

SONOTONE CORP., Oper. Un~ Gould, Inc., Elmsford, 
N,Y., 10523, Tel: 914-592-9600; Mgr. Adv: N.J. Clark; 
Mgr. Engr: M. Molloy 

SORENSEN CO., Unit of Roytheon Co., 676 ISland Pond 
Rd., Manchester, N.H_, 03103, Tel: 603-668-4500, TWX: 
710.220-1339; Sis. Mgr: G. Rudman; Eastern Regional 
Sis. Mgr: J_C. Shea; Western Regional Sls_ Mgr: N. 
Laengrlch ............ _ ......................................... Vol ,.77-881 
Local Sales Offices & Reps. 
Ala Huntsville, BCS Assocs. Inc. 205-881-6220 
Alss Anchorage, Arva. Inc. 907-272-5231 
Ariz Scottsdale, Barnhill Three 602-947-7841 
Cal Glendale, Instrument SpeCialists, Inc. 

213-245-9404 
Cal San Diego, Instrument SpeCialists, Inc. 

714-565-2555 
Cal Santa Clara, Instrument SpeCialists, Inc. 

408-244-1505 
Colo Denver, Barnhill Three 303-934-5505 
Conn Hamdan, Pat Jenks Assocs. 203-281 :0810 
Fla Orlando, BCS Assocs. 305-843-1510 
Haw Honolulu, Earl & Blackwell Co. 808-847-3028 
III Chicago, Pivan Engrg. Co. 312-539-4838 
Ind Indianapolis, Pivan Engrg. Co. 317-253-1681 
Kans Shawnee Missiol1, Pivan Engrg. Co. 

Md Baltimore. Dyna Rep. Co. 
Mass Wakefield, Pat Jenks Assocs. 
Mich Detroit, S. Sterling Co. 
Minn Minneapolis, Pivan Engrg. Co. 
Mo Manchester, Pivan Engrg. Co. 
NH Manchester, S'orensen Co. 
NJ Bord~ntown, Dyna Rep Co. 
NJ Union, SBM Assocs. 
NM Albuquerque, Barnhill Three 
NY Pleasantville, SBMAssocs. 
NY Rochester, SBM Assocs. 
NC Greensboro, BCS Assocs. 
Ohio Cleveland, S. Sterling Co. 
Ohio Dayton, S. Sterling Co. 
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913·722-1030 
301-879-2586 
617-246-1590 
313-255-1970 
612-537-4501 
314-227-3501 
603-668-4500 
609-298-6700 
201-687-8737 
505-299-7658 
914-769-1811 
716-266-1400 
919-273-1918 
216-442-8080 
513-298-7573 

MANUFACTURERS & SALES OFFICES DIRECTORY 

Ore Portland, Arva Inc. 503-292-8762 
Pa Pittsburgh, S. Sterling Co. 412-922-5720 
Tex Houston, Bamhill Two 713-621-0040 
Tex Richardson, Barnhill Two 214-231-2573 
Va Springfield, Dyna Rep Co. 703-321-8630 
Wash Seattle, Arva, Inc. 206-622-0177 
Wisc Brookfield, Pivan Engrg. Co. 414-786-1940 
Exp: Mass., Lexington, Raytheon Co. Internat'l Affairs 

617-862-6600 

SORENSON LIGHTED CONTROLS, 1428 Brlc:kell Ave., 
Miami, Fla., 33131; Sis. Mgr: F.C. Kundahl .... Vol 2e532 
Local Sales Offices & Reps. 
Cal Van Nuys, Pacific Switch 21 a-e73-4802 
Conn W. Hartford, AtlantiC Switch 203-523-5259 
Fla Hialeah, Switch Controls 305-822-0892 
III Wheaton, Conectrix 312-653-1460 
Tex Dallas, Texaswnch 214-357-1768 

For Local Source Data Call Toll-Free 800-845-9200 
(In N.Y. Stale Call 516-294-0990 Collect) 

SOSHIN ELEC. CO., 1·18-18 Nakamogorne, Ota-Ku, 
Tokyo, Japan, Tel: (03) 775-2111; Dlr. Foreign Trade: Y. 
Horiuchi; Mgr., Foreign Trade: N. Hlralde .... Vol 3e501 
SOTCHER MEASUREMENT, Box 857, Cupertino, Cal., 

95014, Tel: 408-257-4707; Pres: F. Sotcher 
SOUND TECHNOLOGY, 10601 S. Saratoga-Sunnyvale 

Rd., Cupertino, Cal., 95014, Tel: 408-257-9171; Pres: 
R.A. Andersen; Vice Pres: L.A. Maguire 

SOUTH RIVER METAL PRODS. CO., 377 Old Bridge 
Tpke, South River, N.J., 08882, Tel: 201-254-5252; Sis. 
Mgr: M.L. Roth 

SOUTH Local Distributors 
Ky Louisville, Burks, P.I., 842 S. 7th 502-589-3960 
Mass Woburn, Abbott Elc!rn., 902 Main SI. 

617-935-2040 
Va Norfolk, Priest Elctrn., 6431 Tidewater Dr. 

703-855-2021 
SOUTH SHORE METAL PRODS., INC., 88-90 Allen Blvd., 

Farmingdale, N.Y., 11735, Tel: 516-249-3322; Pres: 
A.G. Bauer 

---- Advertisement ----

S.S. offers a stock size line of deep 
drawn cans trimmed to customer's 
length requirement at no extra cost. 
Will also produce special sizes and 
shapes complete with mounting brack
ets, studs, etc. - mumetal and other 
shielding type enclosures are regularly 
shipped. Tape control drilling and ma
chining available for panel boards, 
plug in strips, etc. Quality control pro
gram to MIL·J-45208. • 

SOUTHERN ELCTRNS. CORP., See F·Dyne Electronics 
Co. 
SPATIAL DATA SYSTEMS, INC., 132 Aero Camino, 

Goleta, Cal., 93017, Tel: 805-968-3594; Pres: D.F. 
Rutland; V.P: M.S. Schlosser 

SPAULDING FIBRE CO., INC., Sub. Monogram Inds., Inc., 
310 Wheeler SI., Tonawanda, N.Y., 14150, Tel: 
716-692-2000, TWX: 716-530-1535 

SPEC PLASTICS INC., 7224 Atoll Ave., No. Hollywood, 
Cal., 91605, Tel: 213-982-0300; Sis. Mgr: S. Glenn 

--- Advertisement ---

SPEC PLASTICS manufactures in 
thermoset and thermoplastic materials 
a wide variety of components and 
hardware for the electronics industry. 
Transistor Insulators and Lead 
Spreaders, P.C. Card Guides, Bobbins, 
Encapsulation Shells. Custom molded 
parts can be delivered fast and cheap 
with our universal tooling concepts. 

SPECIAL MICROWAVE DEVICES OPER., Raytheon Co., 
130 Second Ave., Waltham, Mass., 02154, Tel: 
617·890-8080, TWX: 710-324-6568; Mktg. Mgr: W.C. 
Jones 

SPECIALTIES MFG. CO., INC., 23425 Harper, St. Clair 
Shores, Mich., 48090, Tel: 313-771·2700; Pres: D.W, 
Gmelner ...................................................... Vol "-548-557' 
Local Sales Offices & Reps. 
Ark EI Dorado, O. Bellew Sis. 501-863-8325 
Cal Sunnyvale, Featherstone Sis. 408-734-2663 
Fla Ormond Beach, J.F. Thompson Co. 

Fla 
Ga 
La 
Mo 

NC 
Ohio 
Tex 
Tex 

904-677-2298 
Stuart, J.F. Thompson Co. 305-287-0198 
Atlanta, Hollingsworth & Still 404-255-8200 
Kenner, D. Bellew Sis, 504-729-4550 
SI. Louis, Kathrinus Kelly-Boswell Co. 

Charlotte, Hollingsworth & Still 
Cleveland, Marlow Assocs. 
Dallas. Collins Co. 
Houston, Collins Co. 
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314-962-5627 
704-536-7047 
216-381-4500 
214-279-5218 
713-524-8451 

SPECIALTIES Local Distributors 
Minn Duluth, Northwest Radio, 123E. First SI. 

218-727·1565 
Neb Omaha, J-B Distributing Co., 1616 Casi! St 

402-341-5525 
Ohio Cincinnati, United Radio Co., Summit & Reinhold 

Dr. 800-582-7080 
SPECIALTY CONNECTOR, 3560 Madison Ave., Indpls., 

Ind., 46227, Tel: 317-787·6368; Sis. Mgr: J.M; Sayre 
Local Sales Offices & Reps. 
Cal Los Angeles, M.A. Stolaroff Co. 213-295-7781 
Cal Palo Alto, W.W. Tompkins.& Co. 415-328·7940 
Colo Denver, McLoud & Raymond Co. 303-756-1589 
Conn Meriden, Eagle Assocs. 203-235·9036 
Ga Atlanta, Grady DuCkett Sis. 404-451-3529 
III Oak Pk., Wasson Gallagher 312-261-7517 
NJ Bergenfield, H. Gray Assoc. 201-384-3643 
NJ MI. Laurel, Naudain Assoc. 215-564·3194 
NY Syracuse, Naylor Elec. 315-472-9183 
Wash Bellevue, H.S. Thorpe Co. 206454-0667 

SPECIFIC PRODUCTS, 1237 S. Shamrock Ave., 
Monrovia, Cal., 91016, Tel: 213-359-6636; Sis. Mgr: J. 
Van Gross 

Local Sales Offices & Reps. 
Cal . Downey, Wieler 
Mass Lexington, W. Hague 
NJ Rockaway, Data·Rep. 
NY Huntington Sta., Data-Rep. 
Pa Norristown, Data-Rep. 
Tex Dallas, Vidal Elcl. 

213-TO-1-9223 
617-862-5700 
201-625-2233 
516-423-7677 
215-279-8210 

Va Annandale, Nine Assocs. 703-256·9105 
SPECTRA-PHYSICS; INC., 1250 W. Middlefield Rd., 

Mountain View, Calif., 94040, Tel: 415-961-2550, TWX: 
910-379-6941; Mktg. Mgr. Laser Prods. Div: A. 
Hildebrand; Prod. Mgr. Jon Laser Prods: G. Brill; Prod. 
Mgr. Optical Prods: R. Elchesen . 

Local Sales Offices & Reps. 
Cal San Juan Capistrano, Spectra·Physics, Inc. 

213-462-7639 
III Oak Park, Spectra-Physics, Inc. 312-386-5104 
Mass Newton, Spectra-Physics; Inc. 617·734-4661 
NJ Avenel, Spectra-Physics, Inc. 201-381-1552 
NM Albuquerque, Spectra-Physics, Inc. 505-266-5949 
Tex Dallas, Spectra-Physics, Inc. 214-528·5142 

SPECTRASONICS, 770 Wall Ave., Ogden, Utah, 84404, 
Tel: 801-392-7531; Sis. Mgr: R. Welch 

SPECTRA-STRIP CORP .• Box 415, Garden Grove, Cal., 
92642, Tel:. 714-892-3361, TWX: 910-596-1314; Sis. 
Mgr: J. Woolpert 

Local Sales Offices & Reps. 
Ala Huntsville, W.A. Brown Camps. .205-539-4411 
Cal San Diego, Comper 714-656-9444 
Cal Sunnyvale, G.R. McKnight Co. 415-325'2844 
ColO Denver, I.W. Strong 303-293-6900 
Conn Hamden, Spectra-Strip, (Sub) 203-281-3200 
Conn Wethersfield. Com/Pak 203-563-4784 
Fla FI. Lauderdale, W. Brown Comps. 305-566-5697 
Fla Orlando, W. Brown Comps. 305-425-5505 
III Chicago, GNB Assoc. 312-6734050 
Ind FI. Wayne, Scott Elctrns. 219-743·1586 
Ind Indpls., Scott Elctrns. 317-635-8951 
Md Rockview, Kirk-Sandell 215-643-2100 
Mass Needham Hgts., Com/Pak 617-444-1259 
Minn Mpls., F. B. Hill Co. 612-941-5270 
NY Liverpool, Young & Co. 315-437-7733 
NY Tuckahoe, Compar 201-546-3660 
NC Winston-Salem, W.A. Brown Comps. 

Ohio Cincinnati, Scott Elctms. 
Ohio Cleveland, Scott Elctrns. 
Ohio Columbus, Scott Elctms. 
Pa Pittsburgh, Scott'Elctrns. 
Tex Dallas, Mc Coy Assoc. 
Tex Houston, E. Smith Sis. Co. 
Utah Salt Lake City, Techlite, Inc. 
Wash Edmond, J. Chase CO. 

SPECTRA·STRIP Local Distributors 

91s:.725-5384 
513-791-2513 
216-291-2800 
614-236·8619 
412-471-5233 
214-352-9517 
713-649-5756 
801-364-7707 
206·774-3586 

Cal Garden Grove, Allied Elctrns., 12311 Industry SI. 

III 
213-598-6805 

Chicago, Allied Elctrns., 2400 W. Washington 
Blvd. 312-421-2400 

III Palatine', Ohm/Elctrns, 645 Vermont Ave 
312-359-5500 

Tex FI. Worth, Allied Elctrns., 401 E. 8th SI. 
817-336-5401 

SPECTRAL DYNAMICS CORP. SAN DIEGO, Box 671, 
San DiegO, Cal., 92112, Tel: 714·278-2501, TWX: 
9.10-335-2022; V-P/Mktg: WoM. Hawkins, Jr. 

Local Sales Offices & Reps. 
Ala HuntsVille, BCS Assocs. 205-881-8220 
Ariz Phoenix, R. A. Mayes Co. 602·279-6243 
Cal Belmont, Fisher Assocs, 415-592-5711 
Cal EI Monte, Spectral Dynamics· L.A. District Office 

Colo Broomfield, R. A. Mayes Co. 
Conn Hamden, Northeast Engrg. Inc. 
Fla Orlando, BCS Assocs. 

213-579-6707 
303-466-6311 
203-248-4481 
305-896-4881 



MANUFACTURERS & SALES OFFICES DIRECTORY 

Ga Atlanta, BCS Assocs. 404-874-9925 
III Elmhurst, Industrial Noise Control 312-834-2000 
Ind Indianapolis, Trl-State Tech. Sis. 317-924-3568 
Md Hyattsville, Spectral Dynamics - Wash. Area 

Distr.OIl. 301-779-5580 
Mass Danvers, Northeast Engrg. 617-774-3010 
Mich Delrolt, Electro Sis. ASSOC$. 313-526-8800 
M:nn Minneapolis, Instrumentation SVC9., Inc. 

612-544-8916 
Mo 51. Louis, Adelphi 314-821-1232 
NM Albuquarque, R. A. Mayes Co. 505-265-7989 
NY DeWItt (Syracuse), DB Assocs. 315-446-0220 
NY Great Neck, MTI 516-482-3500 
NC Greensboro, BCS Assocs. 919-273-1918 
Ohio Cleveland, Electro Sis. Assocs. 216-261-5440 
Pa Klng of Prussia, Letronix 215-265-1020 
Pa Pittsburgh, Electro Sis. Assocs. 412-371-9449 
Tex FI. Worth, R. A. Mayes Co. 817-738-1996 
Tex Houslon, Carey-Wolf & Assoc., Inc. 

713-643-2114 
Wash ~19vue, Topp Engrg. Sis. 206-747-5401 

SPECTRAN ELCTRNS., Div. Novatronics, Inc., P.O. Box 
878, Pompano Beach, Fla., 33061, Tel: 305-942-5200, 
TWX: 510-956-9678; Sis. Mgr: JA Cianciarula 

SPECTROL ELCTAN5., 17070 E. Gale Ave., City of 
Industry, Cel., 81745, Tel: 213-864-8565, TWX: 
810.&84-1314; OIr. Mldg: T.A. Stenglein 

Vol :le1228, 1228 
local Sales Offices & Reps. 
Ala Huntsville, Rep. Inc. 205-881-9270 
Ariz Phoenix, Howe & Howe Sis .• Inc. 602-284-7971 
Cal City of Industry, Spectral 213-964-6565 
Cal Mountain VieW, Spectral Elctrns. 415-964-3260 
Colo Denver, Lindberg 303-756-9033 
Conn No. Haven. KHchen & KutChin, Inc. 203-239-0212 
Aa Altamonte Springs, Semtronic 305-831-8233 
Aa FI. Lauderdale, Semtronic 305-566-9917 
Ga Atlanta, Rep. Inc. 404-876-1591 
'" Chicago, Gassner & Clark Co. 312-764-6'21 
Iowa Hiawatha, Gassner & Clark Co. 319-393-5763 
Md Baltimore, J.R. Daniel & Co. 301-825-3330 
Mass Lexington, KHChen & KutChin, Inc. 617-862-8230 
Mich Lathrup Village. R. C. Nordstrom & Co. 

313-444-4417 
Mlnn SI. Paul, Mumco 612-484-8200 
Mo Kansas City, Harris-Hanson 816-444-9494 
Mo 51. Louis. Harris-Hanson 314-432-3611 
NJ Haddonfield, Sunday-O'Brien 609-429-4013 
NY Oceanside. Bittan Assocs. 516-678-6222 
NY Syracuse, Tri-Tach 315-446-2881 
NC Charlotte. R.W. Chapman Co. 704-525-2421 
NC Raleigh. R.W. Chapman Co. 919-782-2624 
Ohio Cincinnati. Luebbe SI~. 513-871-4211 
Ohio Cleveland. Luebbe Sis. 216-333-0425 
Ohio Dayton. Luebbe Sis. Co. 513-294-0426 
Okla Oklahoma City. Ammon & Rizos 405-947-1051 
Ore Beaverton. N.R. SChultz Co. 503-646-1345 
Pa Pittsburgh, R.F. Clark 412-242-9500 
Tex Addison. Ammon & Rizos Co. 214-233-5591 
Tex Houston. Ammon & Rizos Co. 713-729-1233 
Utah Salt Lake City. Lindberg Co. 801-364-6409 
Wash Bellevue. N. R. Schultz Co. 206-454-5224 
For: Can .. Montreal. Quebec, Aeromotive Engrg. 

Prods .• Ltd. . 514-695-6413 
For: Can .• Toronto. Ont.. Aeromotive Engrg. Prods_. 

Ltd. 416-782-8835 
SPECTROl local Distributors 
Ariz Phoenix. R. V. Weatiherford. 1917 N. 25th Dr. 

602-272-7144 
Ariz Phoenix. Sterling Elctms .• Inc .• 1930 No. 22nd 

Ave. 602-256-4531 
Cal Anaheim, R. V. Weatherford. 1550 Babbitt Ave. 

714-547-0891 
Cal Glendale. f\. V. Weatherford, 6921 San Fernando 

Rd. 213-849-3451 
Cal Inglewood, Newark Elctms. Corp., 4747 W. 

Century Blvd. 213-678-0441 
Cal Los Angeles, 1<IeruIff-Loa Angeles, 2585 

Commeree Way 213-a5-5511 
Cal MI. Vfew. Abacus EIctms. Co .• InC., 1065 Terra 

~Ia Ave. 415-961-1500 
Cal Palo Alto, R. V. Weatherford. :l240 Hlllvfew Ave. 

415-493-5373 
Cal Palo Alto. WESCO Elctns.-Palo Alto, 3973 E. 

Bayshore Rd. 415-968-3475 
Cal Pomona, R. V. Weatherford, 1095 E. Third SI. 

714-823-1261 
Cal San Diego, Kierulff-San Diego. 8797 Balboa Ave. 

714-278-2112 
Cal San Diego. R. V. Weatiherfotd, 7872 Raytheon 

Rd. 714-278-7400 
Colo Denver, Newark-Denver Elctrns .• 2170 So. Grape 

St. 303-757-3351 
Conn Fairfield, Utronic InC •• 273 linwOod Ave. 

203-255-4621 
Conn Hamden. ArrtM EIctrnes.. 295 Treadwell SI. 

203-248-3801 

Conn North Haven. Cramer/Conn .• 35 Dodge Ave. 
203-239-5641 

Fia Hollywood. Cramer lEw Hollywood. 4035 North 
29th Avenue 305-923-8181 

Fla Orlando. Cramer/Ew Orlando. 345 North 
Gf'lIham Avenue. Box 20214 305-894-1511 

Ge Atlanta, Cramer I Atlanta. 3923 Oakcliff Industrial 
Court 404-448-9050 

'" Chicago. Newark Elctms. 500 N. Pulaski Rd. 
312-638-4411 

III Elk Grove Village. Lakeland Elctms .• 2451 
Brickvale Dr. 312-595-1000 

III Rosemont. Klerulff - Chicago. 9340 William 51. 
312-678-8560 

Ind Indianapolis. Graham Elctmcs .• 133 S. Penn. 51. 
317-634-8480 

Iowa Cedar Rapids, Deeco. Inc., 2500 16th Ave. S.w. 
319-365-7551 

La Baton Rouge. Ralph·s. Inc .• 1732 Plank Rd. 
504-344-3761 

La Lafayette. Ralph's Inc .• 3004 Cameron 51. 
318-234-4507 

La Metairie. Sterling Elctms .• 5029 Veterans Hwy. 
504-687-7921 

La New Orfeans, Ralph·s. Inc .• 4334 Stemway Dr. 
504-242-2731 

Md Baltimore. Arrow Elctms .• 5207 E. Drive 
301-247-5200 

Md Baltimore. Technico Inc .• 1404 Bare Hills Ave. 
301-828-6416 

Md GaHhersburg. Kierulll - BaIt.lWash. D.C .• 16021. 
Industrial Dr. 301-948-0250 

Md Hyattsville. Milgray IWashington. 5405 Lafayette 
PI. 301-864-1111 

Mass Burlington. Arrow Elctms .• 15 A Street 
617-273-0100 

Mass Dedhem. Gerber Elctm .• 852 Providence Hwy 
617-329-2400 

Mass Needham HgtS .• Kierultf - Boston; 14 Charles St. 
617-449-3600 

Mass Newton. Cramer Elctm. Inc .• 85 Wells Avenue 
617-989-7700 

Mass ~wton. Greene-Shaw Co., .70 Bridge SI. 
617-969-8900 

MiCh Farmington. Northland Elctms .• Inc .• 32708 W. 
Eight Mile Rd. 313-477-3200 

Mich Oak Park. Newark-Detroit Elec .. Inc .• 20700 
Hubb811 Ave. 313-548-0250 

Mich Wyoming. Newark Elctrns .• 3645 Unden S.E. 
616-241-6651 

Minn Minneapolis. Newark-Minneapolis Elec Corp .• 336 
Hoover SI. NE 612-331-6350 

Miss 51. Paul. Gopher Elctrn. Co .. 2520 W. Larpenteur 
Ave. 612-645-0889 

Mo No. Kansas City. LCOMP-Kan City. 1520 Taney 
St. 910-221-2400 

Mo SI. Louis. LCOMP-SI. Louis Inc., 2605 S. Hanley 
Rd. 314-647-5505 

NJ Kenilworth; Newark Elctms .• 303 Monroe Ave. 
NJ Moorestown. Arrow/Angus. Pleasarit Valley Ave. 

609-235-1900 
NJ Moorestown. Arrow Elctms .• Pleasant Valley Rd. 

609-235-1900 
NJ Saddlebrook. Arrow Elctms. Inc .• 285 Midland 

Ave. 201-797-5600 
NM Albuquerque. Kierulff-New MexiCO. 2524 Baylor 

Dr .• S.E. 505.247-1055 
NM Albuquerque. R. V. Weatherford Co .• 6101 

Marble N.E.. 505-265-5671 
NY Buffalo. Summit Disl.lnc .• 916 Main SI. 

716-884-3450 
NY East Syracuse. CramerlSyracuse. 6716 Joy 

Road 315-437-6671 
NY Farmingdale. Arrow Elctrns .• Inc .• 900 Broad 

Hollow Rd .• Rte. 110 516-694-6800 
NY ~w YOrk. Terminal-Hudson. 236 W. 17th 51. 
NV PlainYiew. Fllrrnont EIctms., 35 S. Service Rd. 

516-694-8200 
NV RoChes1er. Cramer/Rochester. 3259 WI010n 

Road South 718-275-0300 
NY Rome, Rome EIctrncs .. 108-110 Spring 51. 

315-337-5400 
NY White Plains. WestChester Elctms., 602 

Mamaroneck Ave. 914-949-2400 
NC Greensboro, Hammond Elctrns. of Carolina. 2923 

Pacific Ave. 919-275-6391 
Ohio Cincinnati, Newark-Herrlinger Elec .• 112 E. 

Uberty SI. 513-421-5282 
Ohio Cleveland. Arrow Elctrns .. 23945 MerChantile Ad. 

216-464-2000 
Ohio Cleveland, RPe Elctms .. 749 Minar Rd. 

216-461-4700 
OhioDay1on, Arrow Elctms., 3100 Plainfield Rd. 

513-253-9176 
Ohio Dayton. KIeruIff - Oay1on, 2030 Drill Ave. 

513-278-9411 
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Okla Tulsa, Texas Instrs. Supply. 12151 E.SkeiIyDr. 
918-437-4555 

Pa Me Keesport. Barno Radio Co .• 5403 W. 
Smithfield SI. 412-664-9392 

Pa Paoij. Kierulff - Phila .• 1510 Russell Ave. 
215-647-2612 

Pa Philadalphia. Milgray/DeialVare Valley 
215-228-2000 

Pa Pittsburgh. RPC Elctrns .• 620 Alpha Or. 
412-782-3770 

SC Greenville. Hammond Elctms. of Cerollna. 100 
Augusta SI. 803-233-4121 

Term Kingsport. Radio Elec. Supply. 961 E. Sullivan SI. 
615-247-8111 

Tenn Knoxville. Ind·l. Elec.lnc .. Gov. J. Sevier Hwy. 
615-573-7135 

Tenn Nashville. Electra Distributing. 1914 W. End Ave. 
615-329-3971 

Tex BealJl'flont. Ralph·s. Inc .• 1270 Braedway 
713-833-8443 

Tex Dallas. R.V. Weatherford Co., 10836 Grissom La. 
214-243-1571 

Tex Dallas. Texas Instrs. Supply, 6000 Denton Dr. 
214-238-8850 

Tex Garland. Newark Elctrns .• 707 Easy 51. 
214-271-251 I 

Tex Houston. Newark Elctms .• 6902 Harwin Dr. 
713-782-4800 

Tex Houston. Texas Instrs. Supply. 3939 Ann Arbor 
Dr. 713-765-4800 

Utah Sail Lake cny. Newark-Salt Lake City. 259 
Crossroad Sq. 801-486-1048 

Wash Seattle. Kierulll - Seattle. 5940 6th Ave. S. 
206-763-1550 

Wash Seattle. R. V. Weatherford. 6134 Maynard Ave .. 
S. 206-762-4200 

Wisc Milwaukee. Cramer/Wisconsin. 5626 North 91st 
Street 414-462-6300 

For: Can .• Don Mills. Onl., Sayner Elctms .• Ltd., 99 
Scarsdale Rd. 416-445-2340 

For: Can., Onl.. Toronto. Aeromotive Engrg. Prods .• 
Ltd .• 1912 A Avanue Rd. 416-728-8835 

For: Can .• Que., Pointe Claire. Aeromotive Engrg. 
Prods., Ltd .• 5901 Trans Canada Hwy. 

514-696-6413 
For Local Source Data can Toll-Free l000I45-1200 
(In N.Y. Stllte Call 516-294-0990 Collect) 

SP~TRONICS. INC., 830 E. Arapaho Ad.. RIc:Iwdaon, 
Tex .. 75080, Tet 214-234-4271; Sis. Mgr: R.M. Strtnger; 
Sis. Mar: G_M. Null • __ ........... _ .............. _._ ..... Vol M17 

Local Sales Offices & Reps. 
Cal Northridge. Andrews Assocs. 
Cal San Jose. J.T. McFarland Assocs. 
Colo Denver. R.G. enterprises 
III Chicago. Lightner Assocs. 
Md Baltimore. Stemler ASSOcs. 
Mass Sudbury. Heinecke Corp. 
Mich Detroit. Componentllnsulation 
Minn Minneapolis. Electronic Innovators 
NJ Barrington. Stemler Assocs. 
NJ Wayne. Addem 

213-349-4321 
408-268-2600 
303-744-2464 
312-774-1500 
301-944-8262 
617-443-6233 
313-644-0087 
612-884-7471 
215-644-3477 

NY Huntington Station. Addem 516-'1i67-5900 
NY Syracuse. Advanced Comps. 315-699-2871 
Tex Houston. Oeler & Menelaides 713-772-0730 
Tex RiChardson. Oeler & Menelaides 214-234-8334 
Exp: Munich. Germany •. Douber Assocs. 33-4074 

SPECTRUM DYNAMICS. INC .• 1302 W. McNab Rd .• FI. 
Lauderdale. Fla .• 33309. Tel: 305-974-9500, TWX: 
510-956-9720; Mktg. Mgr: F.L. Nelson; Mktg. 
Coordinator: O. Galazka 

SPECTRUM INSTRS .• INC.: 35 Grand St., New Rochelle, 
N.Y .• 10801. Tel: 914-632-4655; Sis. Mgr: J. Ericksen 

SPECTRUM TECHNOLOGY, 300 FrederiCk Lopez AcI~ 
Box 1148, Goleta, cat~ 83017, Tel: 805-864-7781; SIs. 
Mgr: R. L.encI ... __ ........ __ • ....:-_ Vol N48M7 

local Sales Offices & Reps. 
Ariz Scottsdale, InIennountain Eng. 802-847-731t 
Cal MountaIn Vfew, DanIeIs-PadgeIt 41s.tM-t700 
Colo Denver, R. Smith Aaeoc. 303-aet-1182 
Conn Milford, Todino Engrg. 203-874-6643 
Fla Ughthouse Point. Saber ASSOC$. 305-943-3076 
Fla Longwood. Saber ASSOC$. 305-241-3359 
'" Westchaster. W.G. Brouillette & Assocs. 

312-345-6500 
Mass Needham HgtS .• T odino Engrg. SIs. Co. 

617-444-7925 
MiCh Southfield, Luebbe Sis. 31~357-0355 
Minn Mpls. Tach. Assoc. 612-929-6721 
Mo GrandvieW, Beneke & McCeul 816-765-2998 
Mo 51. Louis. Beneke & McCaul 314-231-1677 
NJ Haddonfield, Mesa TeCh. Assocs. 609-429-9531 
NM Albuqueique, Intermountain Eng. . 505-344-2212 
NY Camillus. C.P. DixOl'l Co. 315-471-61163 
NV Springfield, F.F. Sylvester Aaeoc. 212-944-fK164 
Ohio Cincinnati. Luebbe SIS. 513-871-4211 
Ohio Cleveland, Luebbe Sis. Co. 216-333-0425 
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Ohio Dayton. Luebbe Sis. Co. 513-294-0426 
Pa Delmont. Luebbe Sis. Co. 412-466-4019 
SC Greenville. Egan Assocs. 803-288-4450 
Tex Dallas. D.G. Neely Assocs. 214-241-6741 
Va Fairfax. Shibley Assocs. 703-591-3008 
Wash Mercer Is .• Northwest Mfrs. Agts. 206-,284-7002 

SPEED DETECTORS. 32 W. Monroe SI.. Bedford. Ohio. 
44146. Tel: 216-232-1880; Sis. Mgr: A. Bletcher 

SPELLMAN HIGH VOLTAGE ELCTRNS. CORP., 1930 
Ad .. Ave., Bronx, N.Y., 10469, Tel: 212-671-0300, TWX: 
710-593-4135; V.P.lEng: S.H. Glassman; Sis. Mgr: M.A. 
Clvln; Pres: S.M. Skeist ............................ Vol 10887-691 
Local Sales OfficeS & Reps. 
Cal Menlo Park. Long Assocs. 415-327-1300 
Cal Pasadena. A-F Sis. Engrg. 213-681-5631 
Colo Arvada. Cleveland Er'ltprs .• Inc. 303-423-3707 
Conn Glastonbury. Instrument Representatives 

. 203-633-0777 
Mass Lexington. Instrument Representatives 

617-861-8620 
NM Albuquerque. Cleveland Entprs. 505-298-7671 
Tex Houston. Engrg. Assocs. 713-644-5397 

For Local Source Data Call Toll-Free 800-645-9200 
(In N.Y. Stale Call 516-294-0990 Coilect) 
SPERRY ELCTRN. TUBE. Sperry Rand. Gainesville. Fla .• 

32601. Tel: 904"372-0411 

SPERRY INFORMATION DISPLAYSDIV., Box 3579, 
sCottedale, Ariz., 85257, Tel: 602-947-6371, TWX: 
667-498; Sis. Mgr: R.A. Kuntz; Mktg. Mgr: LL Pond, Jr. 

;;. Vol2't533 
Local Sales Offices & Reps. 
Ariz Phoenix. Elcom. Inc. 602-267-1348 
Cal Los Angeles. MA Stolaroff Co. 213-295-7781 
Cal MI. View. Ouad Rep. Inc. 415-964-3532 
Colo Denver. Elcom. Inc. 303-771-6200 
Conn Hartford. Measurement Equip. Co. 203-528-8192 
Fla Orlando. Gra-Mar. Inc. 305-894-335t 
III Chicago. Gassner & Clark 312-764-6121 
Ind Indianapolis. Sherida,n Assocs .. Inc. 317-542~1 
Iowa Hiawatha. Gassner & Clark 319-393-5763 
Md Silver Spring. OED Elctrns. 301-588-8134 
Mass Wakefield. Measurement Equip. Co. 

617-245-4870 
Mich Farmington. Sheridan Assocs. Inc. 313-477-3800 
Mo Florissant. Sheridan Assocs. Inc. 314-837-5200 
NJ Camden. OED Elctrns. 215-925-8711 
NM Albuquerque. A.O. Elctrns. 505-255-8701 
NY MI. Vernon. OED Elctms. 914-664-0080 
Ohio Cleveland. ShEilridan Assocs .• Inc. 216-524-8120 
Ohio Dayton. Sheridan Assocs .• Inc. 513-277-8911 
Ore Portland. J.J. Backer Co. 503-297-3776 
Pa Monroeville. Sheridan Assocs .• Inc. 412-373-1070 
Tex Dallas. Allied Comps. Inc. 214-348-6660 
Tex Houston. Allied Comps .• Inc. 713·782-5406 
Wash Seattle. J.J. Backer Co. 206-285-1300 
Exp: Scottsdale. Ariz .• Sperry Information Displays 

602-947-8371 
SPERRY Local Distributors 
Ala Huntsville. Powell Elctrns/Huntsville. Box 1095. 

803 Oster Dr. 205-539-2731 
Ariz Phoenix. Liberty Electrns .• 3612 N.16th SI. 

602-264-4438 
Cal EI Segundo. Liberty Elctrns .• 124 Maryland SI. 

213-322-8100 
Cal MI. View. Elmar Elctrn .• 2288 Charleston Rd. 

415-961-3611 
Cal San Diego. Western Radio. 1415 India SI. 

714-235-6571 
Colo Commerce City. Elmar Electronics Inc .• 6777 E. 

50th Ave. 303-287-9611 
Fla Miami Springs. Powell Elctrns/Florida. BOx 514. 

1740 NW 69th Ave 305-885-8761 
Fla Orlando. Powell Elctrns/Florida. Box 5604. 2032 

Palmridge Way 305-859-1450 
Md Beltsville. Powell Elctrns/Washington. 10728 

Hanna SI. 301-937-4030 
Mass Cambridge. Wilshire Bctrns.lNew England. 205 

Alewife Brook Pkwy. 617-491-3300 
Minn Minneapolis. Hall-Mark Elctrns .• 4555 W. 77th SI. 

612-925-2944 
NJ Clifton. Eastern Radio. 312 Clifton Ave. 

201-471-6600 
NY Buffalo. Summit Disl. Inc .• 916 Main SI. 

716-884-3450 
Okla Tulsa. Hall-Mark Elctm .• 4846 S. 83rd Ave. 

918-835-8458 
Ore Portland. Almac/StroumElctrns. 8888 SW 

Canyon Rd 503-292-3534 
Pa PhillidEillphia. Powell Elctms. Inc .• Box 8765. S. 

Island Rd & Enterprise Ave 215-365-1900 
Tex Dallas. Hall-Mark Elcton Corp .• 9333 Forest La. 

214-231-5101 
TEilx Houston. Hall-Mark Elctrn .• Box 36739 

713-781-6100 
Wash Seattle, Almac/Stroum Elctrns. 5811 Sixth Ave 

S. 206-763-2300 I 

11)60 

MANUFACTURERS & 'SALES OFFICES DIRECTORY 

Wash Seattle. Liberty Elctrns .• 5303 2nd Ave. S. 
206-763-8200 

For Local Source Data Call Toll-Free 1IOO..fI4509200 
(In N.Y. State Call 516-29~90 Collect) 
SPRAGUE ELEC. CO.. 481 Marshall SI.. No. Adams. 

Mass .• 01247. Tel: 413-664-4411. TWX: 710-369-1360; 
Dir. Adv. & Sis. Prom: S.L. Chertok 

Local Sales Offices & Reps. 
Ala Huntsville. Elctrn. Mktg. Assocs. 205-852-2660 
Ala Huntsville. Sprague Elefc. Co. 205-883.0520 
Ariz Tempe. Sprague Elec. Co. 602-279-5435 
Cal Burlingame. W. J. Purdy Co. 414-347-7701 
Cal Inglewood. Sprague Elec. Co. 213-649-2600 
Cal Los Angeles. KCE Corp. 213-649-2622 
Cal San Diego. KCE Corp. 714-278-7640 
Colo Denver. K-C Marketers Inc. 303-733-5561 
Colo Denver. Sprague Elec. Co. 303-756-3611 
Conn Trumbull. Sprague Elec. Co. 203-261-2551 
DC Washington. Sprague Elec. Co. 202-244-6026 
Fla Longwood. Sprague Elec. Co. 305-831-3636 
III Schiller Park. Sprague Elec. Co. 312-678-2262 
III SI. Ann. Sprague Elec. Co. 314-291-2500 
Ind Indianapolis. Sprague Elec. Co. 317-253-4247 
Mass North Adams. Sprague Elec. Co. 41~-664-4411 
Mass Waltham. Sprague Elec. Co. 617-899-9100 
Mich Jackson. SpraguEil Elec. Co. 517-787-3934 
Minn Minneapolis. HMR. Inc. 612-920-8200 
Mo SI. Ann. Sprague Elec. Co. 314-291-2500 
NJ Cherry Hill. Sprague Elec. Co. 609-667-4444 
NJ Cherry Hill. Trinkle Sis. Inc. 609-667-3500 
NJ Wayne. Sprague Elec. Co. 201-696-8200 
NM Albuquerque. W. J. Purdy Co. 505-266-7959 
NY Mamaroneck. W. Rutt. Inc. 914-698-8600 
NY Melville. Sprague Elec. Co. 516-549-4141 
NY Syracuse. Mar.com Assocs. 315-437:2843 
NY Syracuse. SpragueElec. Co. 315-437-7311 
NC Winson-Salem. Electronic Mktg. Assocs. 

919-722-5151 
Ohio Chagrin Falls. Sprague Elec. Co. 216-247-6488 
Ohio Dayton. Sprague Elec. Co. 513-278-0781 
T ex Richardson. Sprague Elec. Co. 214-235-1256 
Va Lexington. Sprague Elec. Co. 703-463-9161 
Wash Seattle. Sprague Elec. Co. 206-632-7161 
For: Can .• Toronto 15. Onl.. Sprague Elec. of Can .• 

Ltd. 416-766-6123 
For: Can .• Ville SI. Laurent 9. P.O .• Sprague Elec. of 

Can .• Ltd. 514-747-7811 
SPRAGUE 'Local Distributors 
Ala Huntsville. Powell Elctrns/Huntsville. Box 1095. 

803 Oster Dr. 205-539-2731 
Ariz Phoenix. Liberty Electrns .. 3612 N. 16th SI. 

602-264-4438 
Ariz Phoenix. Moltronics. Inc .• 27116 W. Palm LA. 

602-272-7951 
Ariz Tucson. Inland Elctrn Supply Co .• Inc. Box 4010. 

715 E. Broadway 
Cal EI Segundo. Liberty Elctrns .• 124 Maryland SI. 

213-322-8100 
Cal Garden Grove. Allied Elctrns .• 12311 Industry SI. 

213-598-6605 
Cal Irvine. Cramer/L. A .• 17201 Daimler SI. 

714-979-3000 
Cal Los Angeles. WESCO Elctrns.-L.A .• 5650 Jillson 

SI. 213-685-9525 
Cal MI. View. Abacus Elctms. Co .. Inc .. 1065 Terra 

Bella Ave. 415-961-1500 
Cal MI. View. Elmar Elctrn .• 2288 Charleston Rd. 

415-961-3611 
Cal MI. View. Powell Elctrns/California. Box 997. 411 

Fairchild Dr. 415-964-0820 
Cal Palo Alto. WESCO Elctns.-Palo Alto. 3973 E. 

Bayshore Rd. 415-968-3475 
Cal San Diego. Kierulff-San Diego. 8797 Balboa ·Ave. 

714-278-2112 
Cal San Diego. Moltronics. Inc .• 7969 Engineer Rd. 

714-278-5020 
Cal San Diego. Western Radio. 1415 India SI. 

714-235-6571 
. Cal San Jose. Ouement Ind·l. Elctms .• 1000 S. 

Bascom Ave. 
Cal Santa Clara. Moltronics. Inc .• 337 Mathews SI. 

408-244-7600 
Cal South Gate, Moltronics. IriC .• 5610 E. Imperial 

Hwy. 213-773-6521 
Colo Commerce City. Elmar Electronics Ino •• 6777 E. 

50th Ave. 303-287-9611 
Colo Denver. Kierulff-Denver. 10890 E. 47th Ave. 

303-343-7090 
Conn Hamden. Arrow Elctrncs .• 295 Treadwell SI. 

203-248-3801 
Conn North Haven. Cramer/Conn .• 35 Dodge Ave. 

203-239-5641 
Fla Hollywood. Cramer/Ew Hollywood. 4035 North 

29th Avenue 305-923-8181 
Fla Miami Springs. Powell Elctms/Florida. Box 514. 

1740 NW 69th Ave 305-885-8761 

*Vol. 4-1973 

Fla Orlando. Powell Elctrns/Florida. Box 5604. 2032 
Palmridge Way 305-859-1450 

Ga Atlanta. Jackson Elctrncs .• 1135 Chattahoochee 
Ave. NW 404-355-2223 

III Chicago. Allied Elctms .• 2400 W. Washington 
Blvd. 312-421-2400 

III Chicago. Elctrn. Distr. Co .• Inc .• 4900 N. Elston 
Ave. 

III Palatine. Ohm/Elctrns. 645 Vermont AVEil 
312-359-5500 

III Skokie. Bell Inds. Elctm. Distr. Div .• 7701 N. 
Austin Ave. 312-282-5400 

Ind FI. Wayne. FI. Wayne Elctms. Supply. 3606 
Maumee Ave. 219-742-4346 

Kans Kansas City. Burstein-Applebee 816-561-5460 
Ky Louisville. Burks. P.I.. 842 S. 7th 502-589-3960 
Md Baltimore. Arrow Elctms .• 5207 E. Drive 

301-247-5200 
Md Beltsville. Powell Elctms/Washington. 10728 

Hanna SI. 301-937-4030 
Mass Boston. De Mambro Elctrns. 1095 

Commonwealth Ave. 617-787-1200 
Mass Burlington. Arrow Elctms .• 15 A Street 

617-273.0100 
Mass Needham Hgts .• Kierulff - Boston. 14 Charles SI. 

617-449-3600 
Mass Newton. Cramer Elctrn. Inc .• 85 WEillis Avenue 

617-969-7700 
Mich Romulus. Pioneer/Michigan. 6337 N. Beverly 

Plaza 313-729-8500 
Neb Lincoln. Scott Elctrn Supply Corp .• 4040 Adams 

St 403-434-8308 
NJ Moorestown. Arrow Elctrns .. Pleasant Valley Rd. 

609-235-1900 
NJ Saddlebrook. Arrow Elctrns. Inc .• 285 Midland 

Ave. 201-797-5800 
NM Albuquerque. Kierulff-New Mexico. 2524 Baylor 

Dr .• S.E. 505-247-1055 
NY Binghamton. Wilshire Elctrns .. 617 Main St.. 

Westover Plaza 607-797-1236 
NY Brooklyn. LACO Ind'l. Elctrns. Corp .• 4924 4th 

Ave. 212-492-9590 
NY Buffalo. Genesee Radio & Parts Co .• 2550 

Delaware Ave. 716-873-9661 
NY Buffalo. Summit Disl. Inc .• 91B Main SI. 

716-884-3450 
NY Elmsford. Melville Radio. 1 Nepperham Ave. 

914-592-7100 
NY Farmingdale. Arrow Elctrns .• Inc .• 900 Broad 

Hollow Rd .• Rte. 110 516-694~00 
NY Farmingdale. Harrison Elclnc .• 20 Smith SI. 

516-293-7990 
NY Hauppauge. U .. Cramer/Long Island. 29 Oser 

Avenue 516-231-5682 
NY Hicksville. Kierulff - Hicksville. 49 Bethpage Rd. 

516-433-5530 
NY Lynbrook. Peerless Radio. 19 Wilbur SI. 

, 516-593-2121 
NY Rochester. Rochester Radio, 140 Main SI. 

716-454-6300 
NY Woodbury. Harvey Radio. 60 Crossways Park W. 

516-921-8700 
Ohio Akron. Akron Elctrn. Supply. 107 S. Arlington St 

216-762-8818 
OhiO Cincinnati. Cramer/Tri-States. 666 Redna Terr. 

513-771-6441 
Ohio CinCinnati. United Radio Co .• Summit & Reinhold 

Dr. 800-582-7080 
Ohio Cleveland. Arrow Elctms .• 23945 Merchantile Rd. 

216-464-2000 
Ohio Clev!lland. Pattison Supply Co .• 4550 Willow 

Pkwy. 216-441-3000 
Ohio Cleveland. Pioneer Standard Elctms .• Inc .• 4800 

E. 131st SI. 216587-3600 
Ohio Dayton. Arrow Elctrns .• 3100 Plainfield Rd. 

513-253-9176 
Ohio Dayton, Kierulff - Dayton. 2030 Drill Ave. 

513-278-9411 
Ohio Dayton. Pioneer/Dayton. 1900 Troy SI. 

513-236-9900 
Ohio Solon. REPCO. 6635 Cochran Rd. 21,6-248-8900 
Pa Erie. Mace Elctrn .• 2631 W. 8th SI. 814-838-3544 
Pa Philadelphia. Powell Elctrns. Inc .• Box 8765. S. 

Island Rd & Enterprise Ave 215-365-1900 
Pa Pittsburgh. Cameradio Co .• 2801 Liberty Ave. 

412-391-7400 
Pa Reading. Barbey Elctm .• 333 N. 4th SI. 
Tex FI. Worth. Allied Elctrns;. 401 E. 8th SI. 

817-336-5401 
Tex Garland. Kierulff-Dallas. 2815 National Dr. 

214-271-2472 
Utah Salt Lake City. Standard Supply Co .• 225 E. 6th 

So. 801-355-2971 
Wash Seattle. Kierulff - Seattle. 5940 6th Ave. S. 

206-763-1550 
Wash Seattle. Liberty Elctrns .• 5303 2nd Ave. S. 

206-763-8200 



MANUFACTURERS & SALES OFFICES DIRECTORY 

Wisc Milwaukee, Electronic Expeditors, Inc., 6045 N. 
Green Bay Ave. 414-228-8100 

Wisc Milwaukee, Marsh Elctrns., 6047 W. Beloit Rd. 
414-545-6500 

SPRAGUE-GOODMAN ELECTRONICS, INC., 371 Willis 
Ave., Mineola, N.Y., 11501, Tel: 516-7.46-1385; Pres: J. 
Goodman; V. Pres: H. Fried 

SPRAYON PRODS., INC., InQ'1. Supply Div., 26300 Fargo 
Ave., Bedford Hgts., Ohio, 44146, Tel: 216-292-7400; 
V.P: D.B. Powers 

SPRENGNETHER, W.F.INSTR. CO., INC., 4567 Swan SI., 
Stlouis, MO.,63110, Tel: 314-535-1682; Sis. Mgr: K.D. 
Scott 

SQUARE 0 CO" Executive Plaza, PerIJ Ridge, III., 60068, 
Tel: 312·n4-92oo; Comm. V.P. 51.: L.J. Murran. 

Vol 2"367,875 

SAC DIV~ Moxon, Inc., 2222 Mlcheleon Dr., Newport 
Bch" Cal" tI2664, Tel: 714-833-2000, TWX: 910-596-1382; 
Sle. Mgr: D.J. Romrell; Mktg. Mgr: J. Heyer; Mktg: J. 
Hen _ .................... _ ................................... _ .... Vol2"1178 
Local Sales Offices & Reps. 
Ala Huntsville, International Scientific Instrs. 

205-837·1601 
Ariz Phoenix, Moxon Elctrns. 602-273·7363 
Cal Irvine, Moxon Elctrns. 714-833-2000 
Cal San Diego, Moxon 714-292-4820 
Cal Sunnyvale, Moxon 408-734-4352 
Cdlo Denver, PLS Assoc. 303-771·0140 
Fla Orlando, Truex Assocs. Inc. 305-859-2160 
11\ Des Plaines, Cozzens & Cudahy 312-298-3600 
Ind Indianapolis, Cozzens & Cudahy 317-244-2456 
Md Rockville, Farrell 301-424-9460 
Mass Cambridge, Ken Corp. 617-491-5700 
Mich Farmington, Carter, McCormic & Pierce 

313-477-7700 
Minn Mpls., Cozzens & Cudahy 612-884-4336 
Mo Edmundson, Cozzens & Cudahy 314-423-1234 
NJ Union, SBM Reps. 201-687-8737 
NM Albuquerque, PlS Assocs. 505-255-2330 
NY Endicott, SBM Reps. 607-754-1334 
NY Pleasant Ville, SBM Reps. 914-769·1811 
NY Rochester, SBM Repres. 716-266·1400 
NC Winston Salem, International Scientific Instrs. 

919-722-1783 
Ohio Daylon, Carter, McCormic & Peirce 

513-278-5873 
Pa Pittsburgh, Carter. McCormic & Peirce 

412·824·3760 
Tex Dallas, A. Barnes Co. 214-235-4541 
Tex Houston, A. Barnes Co. 713-523-7333 
Utah Salt Lake City, PLS Assoc. 801·272-3681 
Wash Seattle, R. Drake 206-763-2755 

SSR INSTRS. CO., 1001 Colorado Ave., Santa Monica, 
Cal., 90401, Tet: 213-451-8701; Product Line Mgr: J. 
Barrett 

STA-WARM ELEC. CO., 116 N. Chestnut SI.,. Ravenna, 
Ohio, 44266, Tel: 216-296-6461; Sis. Mgr: E. Littreli 

STACKBIN CORP., Box 434, Paw1ucket, R.I., 02862, Tel: 
401-722-1600; Sis. Mgr: J.J. Pall$rson 

STACKPOLE CARBON CO., CARBON DIV., Stackpole 
St .. SI. Marys, Pa .. 15857, Tel: 814'781-1234, TWX: 
510-693-4511; Sis. Mgr: G. Pauline 

STACKPOLE CARBON CO., Elctrn. Comps. Div.-Fixed 
Compo Resistors, Kane, Pa., 16735, Tel: 814-837-7000, 
TWX: 510·695-8404; Sis. Mgr: J.S. Sennett 

STACKPOLE Local Distributors 
Ariz Phoenix, Kierulff - Phoenix, 2633 E. Buckeye Rd. 

.602-273·7331 
Cal Los Angeles, WESCO ~Ictms. -L.A., 5650 Jillson 

SI. 213-685-9525 
Cal Palo Alto, WESCO Elctns .. -Palo Alto, 3973 E. 

Bayshore Rd. 415·968-3475 
Conn Fairfield, Utronic Inc .. 273 linwood Ave. 

203-255-4521 
III Palatine, Ohm/Elctrns, 645 Vermont Ave 

312-359-5500 
Ind FI. Wayne, FI. Wayne Elctms. Supply, 3606 

Maumee Ave. 219-742-4346 
Mass Needham Hgts., Kierulff - Boston, 14 Charles SI. 

617-449-3600 
Mich Romulus, Pioneer/Michigan, 6337 N. Beverly 

Plaza 313-729-8500 
NY Hicksville, Kierulff - Hicksville, 49 Bethpage Rd. 

516-433-5530 
NY Rochester, Rochester Radio, 140 Main SI. 

716-454-6300 
NY Rochester, SimCona Elctrncs. Corp., 275 MI. 

Read Blvd. 716-328-3230 
Ohio Cleveland, Pioneer Standard Elctrns., Inc., 4800 

. E. 131st Sl 216587·3600 
Ohio Daylon, Pioneer/Oaylon, 1900 Troy SI. 

513-236-9900 
Pa Philadelphia, SimCo Inc., 3907-11 N. Broad St. 

215·BA·9-1880 
Wise Milwaukee, Electronic Expeditors, Inc., 6045 N. 

Green Bay Ave. 414-228-8100 

STACKPOLE CARBON CO., Elctrn. Compo Div.-Soft 
Ferrites/Special Resistors, SI. Marys, Pa., 15857, Tel: 
814-781-1234, TWX: 5Hl-693-4511; Sis. Mgr: D. 
Almquist 

Refer to STACKPOLE CARBON CO. Elctrn. Comps. 
Div. Fixed Composition Resistors/Capacitors For 
Sales Office Information. 

STACKPOLE Local Distributors 
NY lynbrook, Peerless Radio, 19 Wilbur SI. 

516-593-2121 
STACKPOLE CARBON CO., Magnet Div., Kane, Pa, 

16735, Tel: 814-837-7000, TWX: 510-695·8360; Sis 
Mgr: V.D. Benigni 

STACKPOLE COMPS. CO., Box 14468, Raleigh, N.C., 
27610, Tel: 919-8Z9-820~, TWX: 510-828-4520; SIs. Mgr: 
C.F. Robison ............................................ Vol2"1136,1137 
Local Sales Offices & Fleps. 
Ariz Phoenix, Dorton Enterprises 602-263-Q4114 
Cal los Angeles, Black, Ekizion & Strong Inc. 

213-870·9191 
Cal MI. View, Melchior Assocs. 415-964-2321 
Cal San Diego, Black, Ekizion & Strong Inc. S. 

714·278-2150 
Colo Denver, Parker Webster Co. 303-770-1972 
Conn Plantsville, R. J. Pisaneschi 203-628·9505 
Ga Peachtree Crty, JA Creighton 404-461·9836 
11\ Chicago, A.A. Woods 312-283·7400 
Ind Bloomington, R. E. Riggs 812-339-6166 
La Baton Rouge, R.F. Gallagher 504-924-4995 
Md Baltimore, Stemler Assoc., Inc. 301-944·8262 
Mass Bedford, DecQ Co. 617-275-1860 
Mich Birmingham, J. E. Vollmer, Jr. 313·644-3571 
Minn Minneapolis, HMR, Inc. 612·920·8200 
Mo Kansas, Ensco-Rep. Inc. 913-381-7557 
Mo SI. louis, Ensco·Rep. Inc. 314-456-3935 
NJ Englewood Cliffs, Sprung/Nussbaum, Inc. 

201-947-6767 
NY Buffalo, R. W. Mitscher Co. 716-854-2517 
NY Fayetteville, R.W. Mitscher 315-637·9575 
NC . Raleigh, RW. Mitscber 919-828-0575 
Ohio Hudson, D. J. Mohr 216-653-2255 
Pa Oreland, Brown-Oberlies Inc. 215-887-1325 
Pa Pittsburgh, H. S. Swoyer 412-256-2638 
Tenn Shelbyville, R. W. Mitscher 615-684-4544 
Tex Dallas, M. N. Herbst 214-239-2497 
Va Virginia Beach, RW. Mitscher 703-464-0500 
Wash Bellevue, Vantage Corp. 206-455-3460 
Exp: N.Y., N.Y., Ad Auriema 212-349-8220 
For: Can., ToronlO, Onl., Canadian Stackpole Ltd. 

416·255-2373 

STACO, INC.,224O E. 3rd St. Dayton, Ohio, 45403, Tel: 
513-253·1191, TWX: 810-4$.'798, S18. Mgr: 0, James; 
V.P, Eng: H.G. Z.mbell .......... _ ............. Vol ,.1288, 1289 
local Sales Offices & Reps. 
Ark little Rock, Electra-Tech Midsouth, Inc. 

501-562-4090 
Cal los Angeles, E. Strassner 213-666-1511 
Cal Santa Clara, Thomas-Hartman Assocs. 

408-247·1252 
Conn Hamden, Impact Sis. 203-248-9368 
Fla North Miami, Winfield Elctrn. Sis. 305-945-6544 
Ga Atlanta, Millar Elctms. 404·261·6160 
11\ Skokie, Saffro & Assocs. 312·JU·8-0905 
Ind Indpls, Southern Sis. 317-253-3359 
Kans Shawnee Mission, Kathrinus-Kelly Co. 

Ky Louisville, Southern 
Md Lanham, Eastern Comps., Inc. 
Mass Waltham, Impact Sis. 
Mich Ferndale, Shalco, Inc. 
Minn Mpls, C. Gibb Co. 
Mo SI. Louis, Kathrinus-Kelly Co. 
NY Buffalo, R.F. Lamb Co. 
NY Kingston, R.F. lamb Co. 
NY Rochester, R.F. Lamb Co. 
NY syracuse, R.F. Lamb Co. 
NY Vaney Stream, levlson SIS. Co. 
NC Raleigh, Millar Elctrns. 
Ohio Cleveland, Marlow 
Pa Phila, Eastern Camps. 
Pa York, Eastern Comps. 
Tex Bellaire, Brice Co. 
Tex Richardson, Brice Co. 
Wash Seattle, R.K. Squibb, Inc. 

STACO, Local Distributors 

913-722-0000 
502-583·6902 
301-794-8610 
617·893·2850 
313-547-4771 

612-FR-7-1200 
314-968·3800 
716·874·4900 
914-338-8833 
716-544-5580 
315-454-2469 

516-l0-1·9696 
919·787-9584 
216-381-4500 

215-WA-7-6362 
717-764-3114 
713-666-1788 
214-235-7281 
206-632-2459 

Ala Birmingham, J.W. Clary Co., 1713 Second Ave. 
S. 205-322-2488 

Cal Sen Jose, Ouement Ind'\. Elctrns .. 1000 S. 
Bascom Ave . 

Conn Fairfield, Utronlc Inc., 273 Linwood Ave. 
203-255-4521 

Ind FI. Wayne, Ft. Wayne Elctrns. Supply, 3606 
Maumee Ave. 219-742·4348 

lnd South Bend, Radio Diatr Co Inc, 1212 High St 
219-287-2911 

STANCO 

Minn Duluth, Northwest Radio, 123 E. First SI. 
218·727-1565 

Minn Minneapolis, Elctrn Center Inc., 127 3rd Ave. N. 
612-338-5881 

NY Binghamton, Wilshire Elctms., 617 Main St., 
Westqver Plaza 607·797-1236 

NY Farmingdale, Harrison Elctnc., 20 Smith St. 
516-293-7990 

NY Lynbrook, Peerless Radio, 19 Wilbur SI. 
516-593-2121 

NY Rochester, Simeona Elctrncs. Corp., 275 Mt. 
Read Blvd. 716·328-3230 

Ohio Cincinnati, Un~ed Radio Co., Summil & Reinhold 
Or. 800·582·7080 

Ohio Cleveland, PaWson Supply Co., 4550 Willow 
Pkwy. 216-441-3000 

Okla Tulsa, Oil Capitol Elec., 708 S. Sheridan 
918-836'2541 

Pa Philadelphia, Arch ElectroniCS, 1318 Arch St 
Pa PittSburgh, Cameradio Co., 2801 Uberty Ave. 

412-391-7400 
Tenn Chattanooga, Curle Elctms., 1813-S. Market 
T ex Houston, Geophysical Supply Co., Box 52230 

713-224-0621 
For Local Source Data can ToIl-Free BOG-845-I200 
(In N.Y. State Call 516-214-0980 CoIIec1) 
STACOSWITCH,INC.,1139 Baker SI., Costa Mesa, Cal., 

92626, Tel: 714-549'3041, TWX: 910-595-1507; Sis. 
Adm: K. Johnson; Sis. Admn: G. Siouka 

STAINLESS, INC., 3rd SI., N. Wales, Pa., 19454, Tel: 
215-699-4871, TWX: 510-661·8097; Sis. Mgr: J.C. 
Rodriguez 

STAKE FASTENER CO., 9835 Oupree St., S. EI Monte, 
Calif., 91733, Tel: 213-442-4700; Sales: J.D. Pon 

STANCOR, Essex Int'I.,lnc., 3501 W. Addison SI., Chicago, 
III., 60618, Tel: 312-463-7400, TWX: 910-221·5468; 
Sis. Eng: J. Ewing; Ch. Eng: E. Kelly; Sis: N. 
Eichenberger 

ST ANCOFI Local Oistnbutors 
Ala Birmingham, J.W. Clary Co .. 1713 SeconQ Ave. 

S. 205·322-2488 
Ariz Tucson, Inland Elctrn Supply Co., Inc, Box 4010; 

715 E. Broadway 
Cal Garden GroYiI, Allit;d Elctms., 123 i 1 :ndusti'Y SI. 

213-598-6605 
Cal Goleta, Radio Prods. SiS., 350 S. Kellogg Ave 

805-964-6823 
Cal los Angeles, Klerulff·los Angeles, 2585 

Commerce Way 213-665-5511 
Cal los Angeles, Radio Prods. Sis .. 1501 S. Hill SI. 

213-748-1271 
Cal Mt. View, Abacus Elctms. Co., Inc., 1065 Terra 

Bella Ave. 415·961-1500 
Cal MI. View, Elmar Elctm., 2288 Charleston Rd. 

415-961-3611 
Cal San Diego, Radio Prods. SiS., 7889 Clairemont 

Mesa BlVd. 714-292-5611 
Cal San Oiego, Shanks and Wright Inc., 2045 Kettner 

Blvd. 714-239-0176 
Conn Hamden, Connecticut Electro Sis., 1601 Dixwell 

Ave. 203-288-8266 
Ga Atlanta, Jackson Elctrncs., 1135 Chall$hoochee' 

Ave. NW 404-355-2223 
11\ Chicago, Allied Elctrns .. 2400 W. Washington 

Blvd. 312-421-2400 
1\1 Chicago, Elctrn. Distr. Co .. Inc., 4900 N. Elston 

Ave. 
Ind FI. Wayne, FI. Wayne Elctms. Supply, 3606 

Maumee Ave. 219-742-4346 
Ky Louisville, Burks, P.I., 842 S. 7th 502-589-3960 
La Shreveport, Interstate Elec. Co., 1419 Culpepper, 

Box 1094 318-423·6131 
Md Baltimore, Radio Elec. Service Co., 1026 

Cromwell Bridge Rd. 301-823-0070 
Mass Woburn, Abbott Elctrn., 902 Main St. 

617·935-2040 
Mich MUSkegon, Western EICtm Suppfy. H8t 5th St 

616-722-7628 
Minn Duluth, Northweat Radio, 123 E. First SI. 

218-727-1565 
Minn Minneapolis, E\ctm Center Inc., 127 3rd Ave. N. 

612-338·5881 
Mo SI. louis, Van Sickle Radio Elctms, Inc, 1915 

Washington Ave 314-MA-I-5ooo 
Neb Omaha. J·B Distributing Co" 1616 Cass St 

402-341-5525 
Neb Omaha, Radio Equipment Co., Box 3843, 625 N. 

18th SI. 402-341-7700 
NJ Pennsauken, Recso Eltrns.-Div. of Aslax, Airport 

& Central Hwys. 609-682-4000 
NJ Springfield, Federated Elctms. Div. Federated 

Purchaser, Inc., 155 Rte. 22 201-378-8900 
NY Buffalo, Genesee. Radio & Parts Co., 2550 

Delaware Ave. 716-873-9661 
NY Eltmford, Melville Radio, 1 Neppetham Ave. 

914-592-7100 
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NY Farmingdale. Harrison Elctnc .• 20 Smith st. 
516-293-7990 

NY Lynbrook. Peerless Radio. 19 Wilbur St. 
516-593-2121 

NY White Plains. Westchester Elctrns .• 602 
Mamaroneck Ave. 914-949-2400 

Ohio Akron. Akron Elctrn. Supply. 107 S. Arlington St 
216-762-8818 

Ohio Akron. Sun Radio Co .• 110 E. Market St. 
216-HE-4-2171 

Ohio Cincinnati.Unfted Radio Co .• Summit & Reinhold 
Or. 800-582-7080 

Okla Tulsa. Oil Capitol Elec .• 708 S. Sheridan 
918-836-2541 

Ore Portland. Almac/Stroum Elctrns. 8888 SW 
Canyon Rd 503-292-3534 

Pa Philadelphia. Simco Inc .• 3907-11 N. Broad St. 
215-BA-9-1880 

Pa Pittsburgh. Cameradio Co .• 2801 Liberty Ave. 
412-391-7400 

Pa Reading. Barbey Elctrn .• 333 N. 4th St. 
Tenn Chattanooga. Curle Elctrns .• 1813-S. Market 
Tex Ft. Worth. Allied Elctrns .• 401 E. 8th St. 

817-336-5401 
Tex Houston. Geophysical Supply Co .• Box 52230 

713-224-0621 
Tex Houston. Harrison Equip. Co. Inc .• 1616 

McGowen St. 713'224-9131 
Wash Seattle. Almac/Stroum Elctrns •. 5811 Sixth Ave 

S. 206-763-2300 
Wisc Milwaukee. Marsh Elctrns .• 6047 W.Beloit Rd. 

414-545-6500 
STANDARD CONDENSER CORP .• 1065 W. Addison St.. 

Chicago. III .• 60613. Tel: 312-327-5440; Sis. Mgr: R.T. 
Mclean 

local Sales Offices & Reps. 
Cal Westminster. A.A. Dowers 213-596-4485 
Conn Farmington. Keyco 203-677-1771 
III Chicago. Rinaldi ·312-76.3-4848 
Mich Farmington. Davis-Manensen 313-474-8300 
Minn SI. Paul. Cahill Assoc. 612-739-8445 
NY Syracuse. J.V. Costello 315-472-0322 
Pa Jenkinrown. Arnold Assoc. 215-PI-2-0600 

STANDARD CONTROLS. 2401 S.Bayview St.. Seattle. 
Wash .• 98144. Tel: 206-723-1705. TWX: 910-444-2164; 
Prod. Mgr: TA Notman; Sis. Mgr: RE. Helmick 

local Sales Offices & Reps. 
Wash Seattle. Standard Controls 800-426-0366 

STANDARD ENVIRONMENTAL SYSTEMS. INC .• 392 
Minnisink Rd .• Totowa. N.J .. 07512. Tel: 201-256-2200; 
Pres: D.E. Wilson; Prod. Mgr: AK Ladzinski; Prod. Mgr: 
A.T. Myre 

STANDARD LOGIC. 1630 S. Lyon St.. Santa Ana. Cal.. 
. 92705. Tel: 714-979-4770. TWX: 910-595-1707; Sis. 
Mgr: B. Billington 

STANDARD MEMORIES. INC .• 2801 E. Oakland Park 
Blvd .• Ft. Lauderdale. Fla .• 33306. Tel: 305-566-7611. 
TWX: 510-955-9828; V.P. Sales/Mkt: J.A.Devine; Mgr. 
Cust. Services: D. Ray 

STANDARD PNEUMATIC MOTOR CO .• Box 17500. Reno. 
Nev .• 89510. Tel: 702-329-6311; Mgr. Operations: A. 
Sampsel; Sis. Mgr: D. Tweden 

local Sales Offices & Reps. 
Cal Reno. S.P. Mktg. Co. 
Colo Denver. Pneumatics Ultd. 

702-329-6311 
303-222-4858 
312-469-8473 
401-943-2600 

III Glen Ellyn. H.F. Wilson Engrg. 
RI Providence. Market Dev. 

STANDARD POWER, INC., 1400 S. Village Way, Santa 
Ana, Cal., 82705, Tel: 71W58-8512, TWX: 910 595-1760; 
V.P., Mktg: CoL Goldsworth .................. _ ......... VOI10874 
lOcal Sales Offices & Reps. 
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Huntsville. Tech Rep. Assocs. 205-881-5925 
Scottsdale. R. R Thomas Co. 602-994-0401 
Burlingame. J. Logan & Assocs. 415-697-6100 
Santa Ana. Standard Power 714-558-8512 
Denver. Parker-Webster Co. 303-770-1972 
HollywOOd Hill. Tech Rep. Assocs. 305-962-8860 
Indian Rocks Beach. Tech Rep. Assocs. • 

813-595-2834 
Melbourne. Tech Rep. Assocs. 315-723-9140 
Des Moines. BC Elctrn. Sis. 515-225-0829 
Overland Park. BC Elctrn. Sis. 913-831-2922 
Glen Arm. Bamhill & Assocs .• lnc. 301-252-5610 
West Concord. Sis. Engrg. Co. 617-369-3943 
Livonia. Compass Assocs. . 313-425-1133 
Minneapolis. G. E. Arneson & Co. 602-835-2177 
St. Louis. BC Elctrn. Sis .• Inc. 314-426-3231 
HackensaCk. SJSAssOCS. 201-488-2444 
Raleigh. Barnhill & Assocs. 919-787-5744 
Dayron. Compass Assocs. . 513-252-9939 
Pittsburgh. W. VerHili Assocs. 412-241-5202 
Johnson Cfty. Barnhill & Assocs. 615-928-0184 
Dallas. R R. Thomas Co. 214-363-8591 
Lynchburg. Bamhill & Assocs. 703-846-4624 
Bellevue. Conrard-Carlson Assocs. ·206-455-1336 
Milwaukee. Mueller Elctrns. Sis .• Inc. 

414-464-4210 

MANUFACTURERS & SALES OFFICES DIRECTORY 

STANDARD WIRE & CABLE, 3440 Overland Ave., Los 
Angeles, CaL, 90034, Tet 213-870-9231, TWX: 
91G-34CW1758; S18. Mgt: M_E. Harris ..... ; ....... VoI ,.,411 
local Sales Offices & Reps. 
Ariz Phoenix. Standard Wire & Cable Co. 

602-272-0571 
Cal Los Angeles. Standard Wire & Cable Co. 

213-870-9231 
Cal Palo Alto. Standard Wire & Cable Co. 

415-328-3082 
Ky Louisville. Fron Equipment Sis. 502-425-2191 
Md Baltimore. R. Wafer Assoc. 301-744-1133 
Mass Attleboro. Standard Wire & Cable Co. 

617426-1500 
NJ Cinnaminson. Scott Sis. 609-829-2991 
Ohio Cleveland. V. O'Neili 216-331-4273 
Pa, Pittsburgh. T. McDonough 412-241-6927 
Tex Dallas. Southwest Elctrn. Ind. 214-233-9816 
Wash Vancouver. Standard Wire & Cable 

206-694-3871 
Exp: Cal.. Los Angeles. Standard Wire & Cable Co. 

213-870-9231 

STANFORD APPUED ENGRG., 340 Martin AV8., Santa 
Clara, Cal~ 95050, Tet 408-243-9200, TWX: 
910-338-0132 .................... , ................................... VoI3e337 
Refer to Stanford Applied Engrg .• Advanced Packaging 
Prods. 
STANFORD local Distributors 
Cal· EI Monte. Marshall Co .. G.S .• 9674 Telstar Ave 

213-686-0141 
Cal San Diego. Marshall Co .• G.S .• 7990 Engineer Rd 

714-278-6350 
Cal Sunnyvale. Marshall Co .. G.S .• 732 N. Pastona 

Ave 408-732-tioo 
Colo Arvada. Marshall Co .• G.S .• 5047 W. 64th Ave 

303-427-5858 
Conn Stratford. Greene-Shaw Co .• 90 Morningside Dr. 

203-378-9948 
III Cirero. Marshall Co .• G.S .• 2425 S. 57th Ave 

312-902-2128 
Mass Newton. Greene-Shaw Co .• 70 Bridge St 

617-969-8900 
NJ Haddonfield. Mid-Atlantic Elctrns. Corp .• 140 

Haddon Ave. 609-428-8288. 215-923-6868 
NY Farmingdale. Marshall Co .• G.S .• 230 Sherwood 

Ave . 516-293-4141 
Ohio Dayton. Marshall Co .• G.S .• 2077 Embury Park 

Rd. 513-278-9496 
Tex Dallas. Marshall Co .• G.S .• 2607 Andjon St. 

214-358-0161 
Utah Salt Lake City. Bintz Co .• W.H .• 433 W. 3rd St 

For Local Source Data Call TolI·Free 800-645-9200 
(In N.Y. State Call 516-294-0990 Collect) 

STANFORD APPUED ENGRG., INC., Advanced 
Packaging Dlv., 2165 S. Grand Ave., Santa Ana, Cal., 
92705, T8t 714-540-9256, TWX: 910-595-1122; Sl8. 
Coord: D. Morris ..................................... _ ......... Vol :Je844 
Local Sales Offices & Reps. 
Cal San Diego. Mesa Elctrns. 714-278-8021 
Cal Santa Ana. SAE 714-540-9256 
Cal Santa Clara. SAE Sis. 408-243-9200 
Colo Boulder. Rocky Mm. Regional Sis. 303-449-9100 
Conn New Haven. Gerber Sis. Co. 203-777·6279 
Fla Miami. S. K. Wallace Assocs. 305-691-1654 
Fla Tampa. S. K. Wallace Assoc. 813-932-3568 
Ga Jonesboro. S. K. Wallace Assocs. 404-471-6297 
III River Grove. SAE 312-453-9337 
Md Silver Springs. QED Elctrns. 301-588-8134 
Mass Springfield. Gero,r Sis. Corp. 413-525-3059 
Mass Waltham. Gerber Sis. Co. 617-890-8040 
Mich Farmington. Carter. McCormic & Peirce 

313-417-7700. 
Minn Minneapolis. M. Westlund Assoc. 612-884-4567 
Mo Kansas Cfty. Harris Hanson Co. 816-444-9494 
Mo St. Louis. Harris Hanson 314-432-3611 
NJ Camden. QED Elctrns. 215-925-8711 
NJ Morristown. Graydon-Sherman 201-538-9246 
NY Fayetteville. R. Sherman 315·637-9863 
NY New York. East Regional Sis. 212-687-1220 
NC Greensboro. S. K. Wallace Assocs. 919-292-0487 
Okla Tulsa. Kemp Engrg. Co. 918-628-0309 
Tenn Memphis. S. K. Wallace Assocs. 901-682-2281 
Tex Dallas. SAE 214-661-9112 
Wash Bellevue. Rowe/Northwest 206-455-2686 

STANTON MAGNETICS. INC .• Terminal Dr .• Plainview. 
N.Y .• 11803. Tel: 516-0V+02OO; Nat'lSls. Mgr: J.S. 
WOOdstock 

STANTRON, Wyco Metal Prods., Box 9158 V.C., No. 
Hollywood, CaL, 91609, Tal: 213-875-0800, TWX: 

. 910-499-2177; Sis. Mgr: L Tumer; Office Man: J. Miller 

local Sales Offices & Reps. 
Ala Huntsville. Murphy & Cota 
Ariz Phoenix. Sheller-Kahn 
Cal Oakland. F. Moulthrop 

·yol. 4-1973 
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205-536-9121 
602-258-7893 
415-261-7676 

Cal San Diego. G. TesSier . 213-875-0800 
Colo Denver. Robbins & Assoc. 303-399-6618 
Conn Hamden. Pat Jenks Assoc. 203-281-0810 
Fla St. Petersburg. Lynch-Gentry Assoc. 

813-347-5131 
Fla Winter Park. Lynch-Gentry Assoc. 305-671-7649 
Ga Atlanta. Murphy & Cota 404-875-2525 
III Chicago. Berndt Assoc. 312-283-0713 
Iowa Cedar Rapids. Elctrn. Sis. Co. 319-364-4342 
Md Bethesda. ARA Elctrns. Inc. 301-657-2585 
Mass Wakefield. Pat Jenks Assoc. 617-246-1590 
Mich Detroit. Burcaw Co. 313-533-7700 
NJ Wayne. G. T. Assocs. 201-694-6040 
NM Albuquerque. Shefler-Kahn 505-265-7077 
NY Liverpool. Rayelco Elctrns. 315-652,5272 
NC Winston-Salem. Murphy & Cota 919-723"1001 
Ohio CinCinnati. J. O. Olsen Co. 513-922-2176 
Ohio Cleveland. J. Olsen Co. 216-752-5444 
Pa Glenside. ARA Elctrns. 215-887-5250 
Pa Pittsburgh. J. O. Olsen Co. 412-279-2550 
Tex Irving. Aid Elctrns. 214-259-4761 
Wash Seattle. D. Smith Sis. 206-633-3160 

STAR PORCELAIN CO .• 71 Muirhead Ave .• Box 1267. 
Trenton. N.J .• 08638. Tel: 609-392-3154; Sis. Mgr: C.A. 
Lawton 

STATEK CORP., 1200 Alvarez Ave., Orange, Cal., 92668, 
Tel: 714-639-7818; Mktg. Mgr: M. Nusbaum 

VoIN49 
STATHAM INSTRS .• INC .• 2230 Statham Blvd .• Oxnard. 

Cal.. 93030. Tel: 805-487-8511; Sis. Mgr: G.D. 
Goodrich; Mgr. Sis. Eng: K.A. Pinkham . 

STATIC PRODUCTS. INC .• 2511 National Dr .• Box 2226. 
Garland. Tex .. 75041. Tel: 214·271-3631 . 

STAVER CO .• INC .• 41 N. Saxon Ave .• Bay Shore. N.Y .• 
11706. Tel: 516-MO-6-8000; Sis. Mgr: J.B. Lazarus 

STEARNS MAGNETICS INC .• SUb. Magnetics Inl'l.. 6001 
S .. General Ave .• Cudahy. Wisc .• 53110. Tel: 
414-769-8000; Sis. Mgr: M.S. Petersen 

STEREOTRONICS TELEVISION CO .• 13720 Riverside 
Dr .• Sherman Oaks. Cal.. 91403. Tel: 213-783-7770; 
Adv. Mgr: H. Shaw; Eng. Dir: J,W. Lucas; Sis. Mgr: J.F. 
Butterfield 

STERLING INSTR.. Div. Designatronics. Inc .• 55 S. Denton 
Ave .• New Hyde Pk .• NY. 11040. Tel: 516-328-3300. 
TWX: 510-223-0642; Sis. Mgr: 

Local Sales Offices & Reps. 
Ariz Phoenix. Tri Fab Sis. 
Ark Little Rock. Camp. Parts 501-MO-3-7911 
Cal Burlingame. J. Logan & Assocs. 415-697-6100 
Cal Northridge. Sterling W. Coast 213-349-6563 
Colo Denver. McSherry 303-238-8361 
Fla North Miami Beach. Irby & Connolly. Inc. 

305-949-5197 
Ga Atlanta. Electro-Mech. Sales Eng. Co. 

III Hinsdale. J.D.' Allyn Co. 
Mass Woburn. R,W. Hatfield 
Mich Lathrup Village. R.C. Nordstrom 
Mo St. Louis. H.J. Weisler 
NY Clarence. Rep-Tech. 
NY Syracuse. Rep. Tech. 
Ohio Dayton. Rockford Controls 
Ohio Euclid. Euclid Rockford Controls 
Tex Arlington. Zonk Eng. Co. 

404-256-4414 
312-325-0495 
617-933-2324 
313-144-4417 
816-454-5096 
716-684-6250 
315-454-2445 
513-278-7362 
216-731-5250 

For: Can .• Pierre Fonds. Que .• Avotronics. Ltd. 
514-626-6511 

For: Can .• Willowdale. Ont.. Avotronics+td. 
'11416-491-7491 

--- Advertisement --

Sterling Instrument is a leading manu
facturer of "off-the-shelf' precision 
electromechanical components. Fro
ducts include; gears of every type, 
electronic hardware, breadboard com
ponents, clamps, counters, couplings, 
dials, differentials, fasteners, gear
heads, knobs, limit stops, magnetic 
clutches and brakes, slip clutches, 
speed reducers and stand-offs. Write 
for Master Catalog 80 and New Pro
ducts Catalog 81 

STERLING TRANSFORMER CQRP .• 510 Driggs Ave .• 
Brooklyn. N.Y .• 11211. Tel: 212-782-4200; Sis. Mgr: 
P.H. Odessey 

local Sales Offices & Reps. 
Cal Palo Alto. Mauldin Co. 415-326-5291 
Cal Van Nuys. Timco Sis. 213-781-7370 
NY Rockville Centre. Willgold Elec. Sis. 

516-R0-4-4022 
STERLING. Div. Reichhold Chems .• Inc .• SewiCkley, Pa .• 

15143. Tel: 412-766-7600. TWX: 710-668-3877; Pres: 
W.T. McClelland 

STETINER·TRUSH INC .• 67 Albany St.. Cazenovia. N.Y .• 
13035. Tel: 315-655-8141. TWX: 710-541-1530; Pres: 
P.M. Kip; Sis. Mgr: G.A. Trush 



MANUFACTURERS. SALES OFFICES DIRECTORY 

STEVENS-ARNOLO.INC .• 7 Elkins St.. So. Boston. Mass .. 
02127. Tet: 617-268-1170 

--- Advertisement ---

Stevens-Arnold has Sales Engineering 
Representatives in principal cities of 
the United States and Canada. For im
mediate referral to your nearest repre
sentative, please call collect, 617-
268-1170, and ask for "Customer 
Service". 

Foreign Representatives in Aus
tralia, Benelux Countries, France, 
Germany, India, Israel, Sweden, and 
Switzerland. 

STEVENS. GEO. MFG. CO .• INC .• 6001 N. Keystone Ave .• 
Chicago, III., 60646. Tel: 312-588-1300, TWX: 
910-221-5139; Sis. Mgr: F. Franke 

Local Sales Offices & Reps. 
Ariz Phoenix. Elecirical Specialty Co. 602-275-5736 
Cal Los Angeles. Electrical Specialty Co. 

213-724-9600 
Cal So. San Francisco, Electrical Specialty Co. 

415-589-9611 
Colo Denver, Electrical Specialty Co. 303-321-0226 
Ind Indianapolis, Blind & Assocs., Inc. 317-251-1249 
Mass Stoneham, Production Devices 617-438-2772 
NJ Rocky Hill. Krone & Rubin Assocs. 609-924-0200 
NY Webster. Krone & Rubin 716-671-6845 
Ohio Cleveland. Orr & Assocs. 216-885-1324 
Tex Richardson. P. J. Scanlon Co. 214-231-4661 
Wash Seattle. Electrical Specialty 206-682-3434 

STEVENS PRODS., INC., 128 N. Park St.. E. Orange. N.J .• 
07019. Tel: 201-672-2140; Sis. Mgr: J. Thomson 

STEWART-WARNER MICROCIRCUITS. DIV., 730 E. 
Evelyn Ave.. Sunnyvale, Cal.. 94086, Tel: 
408-245-9200. TWX: 9103399210 

STEWART-WARNER Local Distributors 
Ala Huntsvme. Powell Elctrns/Huntsviite. Box 1095, 

803 Oster Dr. 205-539-2731 
Cal MI. View, Powell Elctms/Cal~ornia, Box 997, 411 

Fairchild Dr. 415-964-0820 
Conn Hamden. Connecticut Electro Sis .• 1601 Dixwell 

Ave. 203'288-8266 
Fla Miami Springs, Powetl Elctms/Florida, Box 514, I 

1740 NW 69th Ave 305-885-8761 
Aa Orlando. Powetl Elctrns/Florida, Box 5604, 2032 

Paimridge Way 305-859-1450 
III Palatine, Ohm/Elctrns, 645 Vermont Ave 

312-359-5500 
Md Bettsville. Powell Elctms/WashingtQn, 10728 

Hanna St. 301-937-4030 
Mass Cambridge, Wilshire Elctrns.lNew England. 205 

Alewife Brook Pkwy. 617-491-3300 
Mlnn Minneapolis, ICI-Industrial Camps. Inc., 

612-927-9991 17-491-3300 
NY Binghamton, Wilshire Elctrns., 617 Main St., 

Westover Plaza 607-797-1236 
NY Farmingdale. Harrison Elctnc., 20 Smith SI. 

516-293-7990 
NY Rochester, Simeona Elctrncs. Corp., 275 Mt. 

Read Blvd. 716-328-3230 
Pa Philadelphia, Powell Elctms, Inc., Box 8765, S. 

Island Rd & Enterprise Ave 215-365-1900 
Tex Houston, Lenert Co., Box 2184 713-225-1465 

STICHT, HERMAN H. CO., INC., 27 Park PI., New York, 
N.Y., 10007. Tel: 212-732-8163; Sis. Mgr: A.H. Volker 

Local Sales Offices & Reps. 
III Westchester, Murphy & Dickey 312-344-5660 
La New Orleans. Mid-South Sis. Co., Inc. 

504-822-3030 
Mich Berkley, G.A. Peters 313-564-6325 
MiM Mpls. Volco Co. 612-336-6631 
Mo St. Louis, C. Leaver 314-968-1500 
NY Buffalo, A.F. Lamb 716-874-4900 
NY Latham. T. Carse Sis. Co., Inc. 518-785-5844 
NY RocheSter. R.F. Lamb Co. 716-544-5580 
NY Syracuse, R.F. Lamb Co. 315-454-2469 
NC Matthews, W.K. Hile Co., Inc. 704-847-9125· 
Ohio Cincinnati. Beedle Equip. 513-793-0140 
Ohio Shaker Heights, Martin-Rettger 216-283-5600 
Ore Portland, J. Kearns Co. .503-236-1165 
Pa King of Prussia. Wistex 215-337-1240 
Pa Pittsburgh. A.F. Clark 412-242-9500 
Tex Betlalre, Brice Co. 713-666-1788 
Wise Milwaukee, M. Jacobs Co. 414-962-7070 

STOCK DRIVE PRODS., Div. DesignatronicS, Inc., 55 S. 
Denton Ave., New Hyde PII., N.V., 11040, Tel: 
516-328-D200; Sis. Mgr: J.J. Beron 

STORM PRODUCTS CO~ 2251 Federal Ave" Los 
Angeles, CL, 90004. Tel: 213-272-5371; SIa. Mgr: G. M ....... _____ ,_-, _______ ... Vol4"572* 

Far ~ Source Data CaR ToII-Free 8CIM4M2OO 
(In N,Y. State eaR 516-29+CI8IO Collect) . 
STOW LABS .• INC., Kane Ind'i. Dr., Hudson. Mase., 01749, 

Tel: 617-562-9347; Mktg. Mgr: C. Kadlec 

STRUTHERS-DUNN, INC., Lamb'a Rd., Pitman, N.J" 
08071, Tel: 609-589-7500, TWX: 510-686-7510; Incl. Prod. 
Mgr: C Jones; SI8. Mgr: W. Capewell .... Vol ~1W87 
Local Sales Offices & Reps. 
Ala Huntsville, Rep, Inc. 205·881-9270 
Ariz Scottsdale, DeAngelo, Rothman & Cheever. Inc. 

602-947-8626 
Ark Little Rock, Ransom Sis. Co. 501-225-7332 
Cal Culver City, DeAngelo, Rothman & Co., Inc. 

213-398-6239 
Cal Los Altos, Held & Mollard 415-941-6041 
Colo Denver, Vinson Assocs. 303-757-5151 
Fla Miami. Ludlum Assocs. 305-885-2514 
Fla Orlando, Ludlum Assocs. 305-894-7761 
Ga Atlanta, Rep, Inc. 404-876-1591 
Iii Glen Ellyn. Rockford Controls Co. 312-469-6016 
Kans Wichita. AvioniCS Engrg. Sis. Co. 316-264-6201 
Md Baltimore, Stemler Assocs. 301-944-8262 
Mass Boston, Elecl. Apparatus Co. 617-782-7440 
MiCh Lathrup Village, Struthers-Dunn Controls 

313-559-5453 
Minn Minneapolis, HMR, Inc. 612-920-8200 
Mo Kansas City, E. A. Mats Co. 816-942-6300 
Mo St. Louis, L. E. Brunson Co. 314-522-6008 
NJ Clifton. Grimm, Siegel Assocs., Inc. 201-546-5010 
NJ Pitman, Struthers-Dunn 609-589-7500 
NM Albuquerque, Vinson Assocs. 505-265-5991 
NY Buffalo, H. C. Zang Agency 716-877-3677 
NC Charlotte, J. Rudisill Assocs. 704-377-6901 
Ohio Cincinnati. Beedle Equip. Co. 513-793-0140 
Ohio Columbus, Rockford Controls Ohio 614-231-5890 
Ohio Euclid, Rockford Controls Ohio 216-731-5250 
Pa Philadelphia, Struthers-Dunn, Pitman, N.J. 

609-589-7500 
Pa Pittsburgh. A. F. Clark Co. 412-242-9500 
Tenn MemphiS, Ransom Sis. Co. 901-332-0036 
Tex Dallas, Carey & Assocs. 214-363-7813 
Tex Houslon, Carey & Assocs. 713-869-3623 
Tex San Antonia. Carey & Assocs. 512-694-2538 
Va Alexandria, Stemler Assocs. Inc. 703-548-7818 
Wash Seattle. Eicher-RiChards Co. 206-523-7888 
For: Can., Toronto, Ont., Struthers-Dunn Relay Div., 

Renfrew Elec. Co. 416-461-3511 
STRUTHERS-DUNN Local Distributors 
Ariz Phoenix, Kierulff - Phoenix, 2633 E. Buckeye Rd. 

602-273-7331 
Cal Garden Grove. Allied Elctms .. 12311 Industry SI. 

213-598-6605 
Cal Los Angeles, Kierulff-Los Angeles, 2585 

Commerce Way 213-685-5511 
Cal San Diego, Kierulff-San Diego, 8797 Balboa Ave. 

714-278-2112 
111 Chicago, Allied Elctrns., 2400 W. Washington 

Blvd. 312-421-2400 
La Baton Rouge, Ralph's. Inc., 1732 Plank Rd. 

504-344·3761 
La Lafayette, Ralph's Inc., 3004 Cameron St. 

318-234-4507 
La New Orleans, Ralph's, Inc., 4334 Stemway Dr. 

504-242-2731 
NM Albuquerque, Kierulff-New Mexico, 2524 Baylor 

Dr., S.E. 505-247-1055 
Ohio Akron, Sun Radio Co., 110 E. Market SI. 

216-HE-4-2171 
. Ohio Warren, REM Elctrns. Supply Co., 264 W. Market 

St. 216-399-2777 
Tex Beaumont, Ralph's, Inc., 1270 Broadway 

713-833-9443 
Tex FI. Worth, Allied Elctrns., 401 E. 8th St. 

817-336-5401 
Tex Ft. Worth, Swieco, Inc., Box 670, 1518 E. 

Lancaster St 817-335-6521 
Tex Houston. Lenert Co., Box 2184 713-225-1465 

STRUTHERS-DUNN, INC., Sys. Div., 1114 State St., 
Bettendorf, Iowa, 52722, Tet: 319-359-0318, TWX: 
910-525-1176; Sis. Mgr: R Alessandrini; Div. Gen. Mgr: 
R. Reeh 

Refer to Struthers-Dunn, Inc .• Pitman N.J. for sales office. 
information 

STRUTHERS-DUNN SYS DIV. Local Distributors 
Cal Garden Grove, Allied Elctms., 12311 Industry st. 

213-598-6605 
III Chicago, Allied Elctms., 2400 W. Washington 

Blvd. 312-421-2400 
Ind Ft. Wayne, FI. Wayne Elctrns. Supply, 3606 

Maumee Ave. 219-742-4346 
Ohio Akron, Akron Elctrn. Supply, 107 S. Arlington St 

216-762-8818 
Pa Pittsburgh, Cameradio Co., 2801 Liberty Ave. 

412-391-7400 
Tex Ft. Worth. Allied Elctrns., 401 E. 8th SI. 

817-336-6401 
STURDILITE SCI. AJRNITURE SYS., 100 Acorn St., 

Plainwell, Mich, 49080. Tet: 616-685-6400; Sis. Mgr: B. 
Taugner 
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SUFFOLK ETCHED PRODS., INC., Div. Suffolk 
PhotO-Etched, 300 Pteasure Dr. Dept. E, Riverhead, 
N.Y., 11901, Tel: 516-727-8860; Pres: J.M. Pufahl 

SUMMIT ENGRG. CORP., Box 938, 1820 S. 7th Ave .• 
Bozeman. Monl., 59715, Tel: 406-587-0636. TWX: 
910-975-1950; VP Mktg: A.A. Hall 

SUNSHINE SCI. INSTRS., INC., 1810 Grant Ave., 
Philadelphia, Pa .• 19115, Tet: 215-0R-3-5600; Sis. Mgr: 
A. Stiles 

Local Sales Offices & Reps. 
Cal LaMirada. P. H. DuBois 714-521-1481 
Md Elkridge, Sunshine ScientifiC 301-796-5600 

SUPERIOR CABLE DIV., Box 489, HiCkory, N.C., 28601, 
Tel: 704-328-2171, TWX: 510-934-1204; Gen. Mgr: J.L. 
Reece; Gen. Sis. Mgr: J,W. English 

SUPERIOR CARBON PRODS., INC., 9115 George Ave .• 
Cleveland, Ohio, 44105, Tel: 216-883-4880; Pres: E. 
Hastings-Salter 

SUPERIOR ELEc., 1000 Middle St~ Bristol, Conn., 
06010, Tet 203-582." TWX: 710-45+0682; Medii 
Mgr: F,A. Laachman; Mktg. Mgt. Corps: K.E. Meissner 

Vol 10876; Vol Je6l2,663; Vol 30843, 12tO, 1291 
Local Sales Offices & Reps. 
Cal Redwood City 415-369-8203 
Cal Van Nuys 213-786-3626 
ill Glen Ellyn 312-858-2960 
Md College Pk. 301-277-3235 
Mass Wellesley Hills 617-237-0750 
Mich Detroit 313-543-3450 
NV Elmsford 914-592-7980 
NY Rochester 716-381-9210 
NC Charlotte 704-536-5846 
Ohio Medina 216-723-1515 
Pa FI. Washington 215-248-3537 
Tex Dallas 214-368-4688 
For: Can., Toronto. Onl., American Superior Elee. Co .• 

Ltd. 416-255-2318 
SUPERIOR FLUX & MFG., 1536 SI. Clalr Ave., Cleveland, 

Ohio, 44114, Tel: 216-781-9373; Pres: B.J. Garfinkel 
SUPERIOR MFG. & INSTRUMENT CORP., 19-36 38th St., 

Long Island City, N.Y., 11105, Tel: 212-932-1800, TWX: 
710-582-2626; Sis. Mgr: C. Museielta: Contracts Mgr: 
A.D. Metsch 

SWITCHCRAFT, INC., 5555 N. E:lston Ave., Crwcago, III, 
60630. Tel: 312-792-2700, TWX: 910-221·51119: VP. 
Mktg: C.J. Schultz; Dist. Sis. Mgr: L. Erickson 

Local Sales Offices & Reps. 
Fla Orlando. Cartwright & Bean 305-896-2031 
NM Albuquerque, G. Moss Elctrns .• Inc. 505-898-6072 
NC Charlotte, Cartwright & Bean 704-333-6457 
Pa Enon Valley, NEbco Assocs. 216-457·2333 
Tenn Metairie, Cartwright & Bean 504-887-5225 
Tex Richardson, J.R. Lavender & Co. 214-231-9011 

SWITCHCRAFT, Local bistributors 
Ala Birmingham, J,W. Clary Co., 1713 Second Ave. 

S. 205-322-2488 
Ariz Tucson, Inland Elctrn Supply Co., Inc, Box 4010, 

715 E. Broadway 
Cal Goleta. Radio Prods. Sis., 350 S. Kellogg Ave 

805-964-6823 
Cal Los Angeles, Kierulff-Los Angeles, 2585 

Commerce Way 213-685-5511 
Cal Los Angeles, Radio Prods. Sis., 1501 S. Hill St. 

213-748-1271 
Cal MI. View, Abacus Elctrns. Co:, Inc., 1065 Terra 

Bella Ave. 415-961-1500 
Cal Mt: View, Elmar Etctrn., 2288 Charleston Rd. 

415-961-3611 
Cal San Diego, Radio Prods. Sis., 7889 Clairemont 

Mesa Blvd. 714-292-5611 
Cal San Diego, Shanks and Wright Inc., 2045 Kettner 

Blvd. 714-239-0176 
Cal San Diego. Western RadiO, 1415 India SI. 

714-235-6571 
Cal San Jose, Ouement Ind'i. Elctrns .• 1000 S. 

Bascom Ave. 
Colo Commerce City, Elmar ElectronicS Inc., 6777 E. 

50th Ave. 303-287-9611 
Colo Denver, Burstein-Applebee 303-244-3336 
Conn Fairfield, Utronic Inc., 273 Linwood Ave. 

203-255-4521 
Conn Hamden, Arrow Elctrncs., 295 Treadwetl St. 

203-248-3801 
Ga Atlanta, Jackson Elctmcs .• 1135 Chattahoochee 

Ave. NW 404-355-2223 
ill Chicago, Burstein-Applebee 312-763-4848 
III Chica90, Elctrn. Distr. Co., Inc., 4900 N. Elston 

Ave. 
iii Palatine, Ohm/Elctrns, 645 Vermont Ave 

312-359-5500 
Ind FI. Wayne, Ft. Wayne Elctrns. Supply, 3606 

Maumee Ave. 219-742-4346 
Ind South Bend. fladio Distr Co Inc, 1212 High St 

219-287-2911 
Iowa Cedsr Rapids, Iowa Radio Supply Co. Inc., 719 

Center Point Rd. NE 319-364-6154 
Kans Kansas City, Burstein-Applebee 816-561-5480 
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Ky Louisville, Burks, P.I., 842 S .. 7th 502-589-3960 
Md Baltimore, Arrow Elctrns., 5207 E. Drive 

301-247-5200 
Md Baltimore, Radio Elec. Service Co., 1026 

Cromwell Bridge Rd. 301-823-0070 
Mass Burlington, Arrow Elctrns., 15 A Street 

617-273-0100 
Mass Cambridge, Wilshire Elctrns.l New England, 205 

Alewife Brook Pkwy. 617-491-3300 
Mass Woburn, Abbott Elctrn., 902 Main SI. 

617-935-2040 
Mich Muskegon, Western Elctrn Supply, 1781 5th St 

616-722-7628 
Mich Romulus, Pioneer/Michigan, 6337 N. Beverly 

Plaza 313-729-8500 
Minn Duluth, Northwest Radio, 123 E;. First SI. 

218-727-1565 
Minn Minneapolis, Elctrn Center Inc., 127 3rd Ave. N. 

612-338-5881 
Mo Kansas City, Burstein Applebee 816-561-5460 
Mo SI. Louis, Van Sickle Radio Elctrns, Inc, 1915 

Washington Ave 314-MA-I-5ooo 
Neb Lincoln, Burstein Applebee 402-434-0678 
Neb Omaha, J-B Distributing Co., 1616 Cass St 

402-341-5525 
Neb Omaha, Radio Equipment Co., Box 3843, 625 N. 

t 8th SI. 402-341-7700 
NJ Moorestown, Arrow Elctrns., Pleasant Valley Rd. 

609-235-1900 
NJ Pennsauken, Recso Eltrns.-Div. of Astex, Airport 

& Central Hwys. 609-662-4000 
NJ Saddlebrook, Arrow Elctrns. Inc .. 285 Midland 

Ave. 201-797-5800 
NJ Springfield, Federated Elctrns. Div. Federated 

Purchaser, Inc., 155 Rte. 22 201-376-8900 
NY Binghamton, Wilshire Elctrns., 617 Main SI., 

Westover Plaza 607-797-1236 
NY Brooklyn, LACO Ind'l. Elctrns. Corp., 4924 4th 

Ave. 212-492-9590 
NY Buffalo, Radio Equip. Corp., 196 Vulcan St 

716-874-2690 
NY Farmingdale, Arrow Elctrns., Inc., 900 Broad 

Hollow Rd., Ate. 110 516-694-6800 
NY Farmingdale, Harrison Elctnc., 20 Smith SI. 

516-293-7990 
NY Lynbrook, Peerless Radio, 19 Wilbur SI. 

516-593-2121 
NY New York, Midway Ind'!. Elec., 38 E. 29th SI. 

212-889-0370 
NY Rochester, Rochester Radio, 140 Main SI. 

716-454-6300 
NY Rochester, Simcona Elctrncs. Corp., 275 MI. 

Read Blvd. 716-328-3230 
NY Woodbury, Harvey RadiO, 60 Crossways Park W. 

516-921-8700 
Ohio Akron, Akron Elctrn. Supply, 107 S. Arlington St 

216-762-8818 
Ohio Akron, Sun Radio Co., 110 E. Market SI. 

216-HE-4-2171 
Ohio Cincinnati, United Radio Co., Summit & Reinhold 

Dr. 800-582-7080 
Ohio Cleveland,' Arrow Elctrns., 23945 Merchantile Rd. 

216-464-2000 
Ohio Cleveland, Farr Elctrns, 5403 Prospect Ave. 

216-881-7403 
Ohio Cleveland, Pioneer Standard Elctrns., Inc., 4800 

E. 131st SI. 216587-3600 
Ohio Dayton, Arrow Elctrns., 3100 Plainfield Rd. 

513-253-9176 
Ohio Dayton, Pioneer/Dayton, 1900 Troy SI. 

513-236-9900 
Ohio Solon, REPCO, 6835 Cochran Rd. 216-248-8900 
Ohio Warren, REM Elctrns. Supply Co., 264 W. Market 

SI. 216-399-2777 
Okla Tulsa, Oil Capitol Elec., 708 S. Sheridan 

918-836-2541 
Ore Portland, Almac/Stroum Elctrns, 8888 SW 

Canyon Rd 503-292-3534 
Pa Altoona, Allegheny Elctrns, Inc, 800 Chestnut Ave 
Pa Erie, Mace Elctrn., 2631 W. 8th SI. 814-838-3544 
Pa Philadelphia, Simco Inc., 3907-11 N. Broad SI. 

215-BA-9-1880 
Pa Reading, Barbey Elctrn., 333 N. 4th SI. 
Tenn Chattanooga, Curle Elctrns., 1813-S. Market 
Tex Ft. Worth, Swieco, Inc., Box 670,1518 E. 

Lancaster St 817-335-6521 
Tex Houston, Harrison Equip. Co. Inc., 1616 

McGowen SI. 713-224-9131 
Utah Salt Lake City, Standard Supply Co., 225 E. 6th 

So. 801-355-2971 
Va Norfolk, Priest Elctrn., 6431 Tidewater Dr. 

703-855-2021 
Va Roanoke, Peoples Radio & Tv Supply Co., 1015 

Moorman Rd 
Wash Seattle, Almac/Stroum Elctrns, 5811 Sixth Ave 

S. 206-763-2300 
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Wisc Madison, Satterfield Elctrn., 1900 S.Park SI. 
608-257-4801 

Wisc MilwaUkee, Marsh Elctrns., 6047 W. Beloit Rd. 
414-545-6500 

SWS SILICONES DIV., Stauffer Chemical Co., Sutton Rd., 
Adrian, Mich.. 49221, Tel: 313-263-5711, TWX: 
510-450-2606; Natl. Sis. Mgr., Fluid Prods: R.C. 
Flewwelling; Natl. Sis. Mgr., RTV - Elastomers: J.D. 
Acker; Natt. Sis. Mgr., Heat Curable Rubber: R.L. 
Harden 

SYNCHRO-START PRODS., 8151 N. Ridgeway, Skokie, 
111.,60076, Tel: 312-267-1730; Sis. Mgr: A.F. Barrett; 
Mktg. Mgr: G.A. Soule 

SYNTHANE TAYLOR CORP., An Alco Standard 
Corporate Partner, Valley Forge, Pa., 1.9481, Tel: 
215-666-0300; V.P. Mktg: R.L. Smith 

SYNTRONIC INSTRS., INC., 100 Industrial Rd., Addison, 
III., 60101, Tel: 312-543-6444, TWX: 910-651-2191; Chf. 
Sis. Eng: P. Evans •••••••.•••••••••••••••••• _ •••• _ ............ Vol 3-535 
Local Sales Offices & Reps. 
Cal Arcadia, Ash M. Wood Co. 213-447-3511 
Cal Los Altos, Frauman Assocs. 415-941-0660 
Colo Wheatridge, Waugaman Assoes., Inc. 

303-423-1020 
Conn New Canaan, W. Couch 203-966-4630 
III Northfield, Torkelson 312-446-9085 
Ind Indianapolis, Torkelson 317-244-7867 
Md Reisterstown, Massey Assoes. 301-833-2039 
Mass Norwood, S. Pierce, Inc. 617-762·3164 
Minn Mpls., Torkelson 612-835-2414 
NJ Fairlawn, G. D. Harris Assoc. 201-796·5200 
Pa Havertown, Snyder & Massey 215-789-2320 
Tex Irving, Space Elctrns. 214-251-2261 
Exp: N.Y., N.Y., Sylvan Ginsbury 212-689-5212 

SYRACUSE ELCTRNS. CORP., Box 566, Syracuse, N.Y., 
13201, Tel: 315-488-4911; Sis. Mgr: C.N. Benoit 

Local Sales Offices & Reps. 
Cal San Rafael, Wells Assocs. 
Cal Sherman Oaks, Gee Assocs. 
Fla Seminole, G. W. Fenton 
III Chicago, Automation Equip. 
Ind Angola, Southern Sis. 
Ind Indianapolis, Southern Sis. 
Mass Waltham, Electro Prods. 
Mich Dearborn, Pitcher-Poulin 
Minn Minneapolis, K. C. Brooks 
Mo SI. Louis"Elee. Controls 
NJ Ridgewood, Ballou 
NY Baldwinsville, Scibetta Reps. 
Ohio Cleveland, Marlow Assocs. 
Pa Ardmore, Rothenheber 
Pa Pittsburgh, Trymac Co. 
Tenn Memphis, R. Jordan Assocs. 
Wisc Cedarburg, Automation Equip. 

SYRACUSE Local Distributors 

415-454-5730 
213-788-5961 
813-393-5803 

312-631-9673 1 
219-665-3961 
317-253-3359 
617-899-1570 
313-582-5450 
612-544-31 79 
314-645-2400 
212-964-4640 
315-622-3993 
216-381-4500 
215-642-6911 
412-823-8400 
901-452-7441 
414-242-1520 

Pa Erie, Maee Elctrn., 2631 W. 8th SI. 814-838-3544 
Pa Pittsburgh, Cameradio Co., 2801 Liberty Ave. 

412-391-7400 
SYSCON INT'L., INC., 205 Sycamore St., So. Bend, Ind., 

46622, Tel: 219-287-5916; Sis. Mgr: R.E. Haggerson; 
Dir. of Engr: Dr. D.E. Brown 

SYSTEMS INSTRS. RESCH., INC., 331 Luckie St., N.W., 
Atlanta, Ga., 30313, Tel: 404-525-2434; Mktg: J.M. 
Pensinger 

SYSTONICS, INC., Box 121, Winchester, Mass., 01890, 
Tel: 617-729-4439; Pres: R.C. Thomas 

SYSTRON-DONNER CORP., One Systron Dr., Concord, 
Cal., 94520, Tel: 415-682-6161, TWX: 910-481-9472; 
Mktg. Dlr: J_E. Niebuhr _ ... _._ .... _ ... _ ........ _ .... Vol 1-508-511 
Local Sales Offices & Reps. 
Ala Huntsville, Sci. Devices-S.E. 205-536-1969 
Ariz Mesa, ScI. Devices 602-834-1682 
Cal Los Angeles, Sci. Devices-Cal. 213-641-4800 1 
Cal Mountain View, Sci. Devices-Cal. 415-964-4230 
Cal San Diego, Sci. Devices-Cal.' 714-279-6642 
Colo Denver, Sci. Devices-S.W. 303-573-94661 
Conn Hamden, Sci. Devices-N.E. 203-248-9361 
Fla FI. Lauderdale. Sci. Devices·S.E. 305-721-4260 
Fla Orlando, Sci. Devices-S.E. 305-424-7932 
Haw Honolulu, Aloha Assoc. 808-941-1574 
III Des Plaines, Sci. Devices-Midwest 312-297-5240 
Kans Lenexa, Sci. Devices-S.w. 913-631-3818 
Mass Waltham, Sci. Devices-N.E. 617-894-5637 
Mich Franklin, Sci. Devices-Midwest 313-363-2282 
Minn Minneapolis, Sci. Devices-Midwest 612-544-1616 
NJ Palisades Pk., Sci. Devices-E. 201-87t-3916 
NM Albuquerque, Sci. Devices-S.W. 505-268-6729 
NY Liverpool; Sci. Devices-N.Y. 315-457-7420 
NY Rochester, Sci. Devices 716-334-2445 
NC Burlington, Sci. Devices-S.E. 919-228-6279 
Ohio Cleveland, Sci. Devices-Midwest 216-261-2000 
Ohio Dayton, Sci. Devices-Midwest 513-298-9904 
Pa Plymouth Meeting, Sci. Devices-Phil. 

215-825-9515 
Tex Houston, Sci. Devices-S.W. 713-623-4250 
Tex Richardson, Sci. Devices-S.W. 214-231-8106 
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Tex San AntoniO, Sci. Devices·S.W. 512-694-6251 
Va Norfolk. Sci. Devices 703-499-8133 
Va Springfield, Sci: DeVices-Wash., D.C. 

703-451-6500 
Wash Bellevue, Sci. Devices-N.w. 206-454-0900 
For: Can., Calgary, Alb., Canadian Dynamics 

403-269-2202 
For: Can., Montreal, Que., Baylronix 514-342-4281 
For: Can., Ottawa, Onl., Baytronix 613-728-0113 
For: Can., Vancouver, B.C., Canadian Dynamics 

604-325-3201 
For LocOI Source Data Call TolI"Free 800-645-9200 
(In N.Y. State Call 518-294-0990 Collect) 
SYSTRON DONNER C9MPUTER SYSTEMS DIV., 10 

Systron Dr., Concord, Cal., 94518. Tel: 415-682-6161, 
TWX: 910-481-9479; Sis. Mgr: J. Cunningham 

SYSTRON-DONNER CONCORD INSTR_ pIV., 10 Systron 
Dr., Concord, Cal., 94518, Tel: 415-682-6161, TWX: 
91Cl-481-9479; Mktg. Mgr: N. Kelley ....... _ Vol lesoa-Sl1 
Refer to Systron-Donner Corp. for sales office 
information. 

SYSTRON-DONNER DATAPULSE DIV., 10150 
Jefferson Blvd., Culver City, Cal_, 90230, Tet 
213-836-6100 Ext: 268, TWX: 910-340-6766; Mktg.Mgr: 
H. Mette .. _ .... ___ ... ___ ._ ....... _ ... _._ ....... ___ ._ .. _ .. ___ ............ Vol 1-510 

Refer to Systron-Donner Corp. for sales office 
information. . 
SYSTRON-DONNER INERTIAL DIVISION, 200 San Miguel 

Rd., Concord, Cal., 94518, Tel: 415-682-6161, TWX: 
910-481-9478; Sis. Mgr: B. Sage 

SYSTRON-DONNER KRUSE ELCTRNS. SUB., 735 
Palomar Ave_, Sunnyvale,· Cal_, 94086, Tel: 
408-735-9660, TWX: 910-339-9309; Mktg. Mgr: J_ 
Johnson ....... _ ....... _ ................. __ ... _.~ .. _ .. __ .. ___ • __ ._ ... VOl 1-S10 

Refer to Systron-Donner Corp. for sales office 
information. 

SYSTRON-DONNER MICROWAVE DIV., 14944 Oxnard 
St_, Van Nuys, Cal., 91409, Tel: 213-786-1760, TWX: 
91Cl-495-1786; Mktg. Mgr: T. Anderson _ ...... __ • Vol 1-510 
Refer to Systron-Donner Corp. for sales office 
information. 

SYSTI'ION DONNER TRYGON ELCTRN5. SUB~ 1200 
Shames Dr" Westbury, N_Y., 11590, Tel: 518-997-6200, 
TWX: 510-222-0492 • __ .... _ .... _ ......... _ ..... _._. Vol 1.13-917 

Refer to Systron-Donner Corp. for sales office 
information. 
For Local Source Data Call TolI"Free 800-645-9200 
(In N.Y. State Call 516-294-0990 Collect) 

T-BAR INC., 141 Danbury Rd., Wilton, Conn_, 06897, Tel: 
203-762-8351; S18. Mgr: A.H. Morgan; Compo SI8. Mgr: 
W.R. Jonsson; Data Sys. Sis. Mgr: J_E. Gaffney 

Vol 20989,1139 
Local Sales Offices & Reps. 
Cal Palo Alto, Engineering Assoes. 415-326-7842 
Cal San Marino, Van Gott & Assocs. 213-282-1125 
Colo Golden, J. F. Hurlbut Co. 303-279-7138 
Conn Wilton, T-Bar Inc. 203-762-8351 
Fla Orlando, Geartner Assocs. 305-299-1000 
III Chicago, R. M. Weisz Assocs. 312-637-9117 
Mass Needham, A & M Electronic Reps Inc. 

617-444-8170 
Mich Dearborn, Villani-Pitcher, Inc. 313-271-4600 
Minn SI. Paul, Northport Engrg. 612-698-3841 
NJ Fort Lee, Tecnimat 201-461-8686 
NY New Hartford, KLM Assoes. 315-735-8525 
Ohio Centerville, EMA Inc. 513-433-2800 
Pa Ambler, Wyncote Instrumentation 215-643·2440 
Tex Dallas, R. R. Tl\omas Co. 214-363-8591 
Tex Houston, Unidyne 713-782-0218 . 
Va McLaan, Carwithen Assocs. 703-821-3131 
Wash Seattle, D. Smith Sis. Co. 206-633-3160 
Exp: Wimborne, Dorset, FR Elax, Flight Refuelling Ltd. 

Wimborne 2121 
T -BAR Local Distributors 
Minn Duluth, Northwest Radio, 123 E. First SI. 

218'727-1565 

T-F ELECTRONICS, INC., 1701 Evergreen St., Austin, 
Tex_, 78704, Tel: 512-444-8674; S18. Mgr: G.L Barr 

VoIN52 
T-M VACUUM PRODS., Warrington & Rowland, Riverton, 

N.J., 08077, Tel: 609-829-2000; Sis. Mgr: H.O. Walp, 
Jr. 

TA MFG. CORP .• Viking Inds. Co., 4607 Alger St .. Los 
Angeles, Cal., 90039, T~I: 213-240-4600, TWX: 
9t0-497·2065; Dir. of Mktg: A. Siebrandt 

Local Sales Offices & Reps. 
AriZ Phoenix, Henry Sis. 
Cal Los Angeles, TA Mfg. Corp. 
Cal Mountain View, Connolly & Co. 
Cal San Diego, Wm. Gibson 
Colo Denver, Omega Ltd. 
Conn Trumbull, Ptannkuch & Co. 

602-275-5411 
213-240-4600 
415-967-6988 
714-223-6120 
303-758-1508 
203·268-4590 
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. Ga Atlanta, Electro-Mech 404-435.OQ79 
III Chicago, Cumming & Foley 312-725-8110 
Iowa Cedar Rapids, J-R Sis. Engr. 319-377-8211 
Kans Wichita, 0-0 Engr. 316-264-7358 
Md Lutherville, Milan Assocs. 301-825'1120 
Mass Southboro, Pfannkuch & Co. 617-481-1769 
Mich Southfield, Representative Elect. Products 

313-354-9066 
Minn Minneapolis, Nortac Sales, Inc. 612-835-7414 
Mo St. Louis, Industrial Metal Working 314-739-3947 
NJ Belleville, Andrews & Andrews 201-569-8800 
NM Albuquerque, Crown Engr. 505-265-2066 
NV Huntington, Andrews & Andrews 516-692-8686 
Ohio Cincinnati, F.D. Bo~che~ 513-851-7586 
Tex Fort Worth, John H. Smith Co. 817-267-1202 
Wise Milwaukee, Cumming & Foley 414-228-8740 
For: Can., Ontario, Intemational Fasteners 

416-749.OQ70 
TAKEDA RIKEN INDUSTRV CO., LTD., 1-32-1 Asahi-cho 

Nerima-ku, Tokyo t76; Japan, Tel: 930-4111, TWX: 
272-2140; Foreign Trade Mgr: T. Imai 

TALK-A-PHONE CO., 5013 N. Kedzie Ave., Chicago, III., 
60625, Tel: 312-KE-9-11oo; Sis. Mgr: D.F. Kagan 

Local Sales Offices & Reps. 
Cal Oakland, Moulthrop SiS., Inc. 415-261-7676 
Cal Redondo Beach, D. Muir 213-374-0276 
Colo Denver, Nelson Co. 303-733-5528 
Fla Tampa, S. K. Wallace Assoc. 813-932-3568 
III Chicago, D. Hale Darnold 312-631-6532 
Ind Indianapolis, R. Milsk Co. 317-546-5468 
Iowa Mantic, Kimiam Sis., Inc. 712-243-1626 
Kans Overland Park, Kimiam SiS., Inc. 913-648-5191 
Mass Needham, Coakley, Boyd & Abbelt, Inc. 

617-444-5470 
Mich Detroit, R. Milsk Co. 313-342-6660 
Minn Minneapolis, Northem States Sis. Co. 

612-866-3468 
NV Syracuse, W. Tauber Co. 315-446-7094 
NV Tuckahoe, L,C-A Sis. Co. 914-961-4700 
Ohio North Olmsted; Avcom, Inc. 216-777-2060 
Pa Pittsburgh, Tanner Co. 412-561-4687 
Tex Houston, M. F. Klicpera Co. 713-747-3868 
Exp: Chicago, m."Ortiz Bros. Int. 312-478-3685 

TANSITOR ELCTRNS., Div. Aerotron, West. Rd., 
Bennington, Vt., 05201, Tel: 802-442-5473, TWX: 
710-360-1782; Sis. Mgr: F.H. O'Neil 

Local Sales Offices & Reps. 
Ala HuntsVille, Rep, Inc. 205-881-9270 
Ariz Scottsdale, Piper Sis. Co. 602-946-4437 
Cal Pico Rivera, Westrep 213-949-2551 
Cal Santa Clara, Richards Assoc. 408-246-5860 
Colo Denver, Walker Assoc. 303-623-8713 
Conn North Haven, J. E. Boeing Co. 203-488-8301 
Fla Oviedo, Conley & Assoc. 305-365-3283 
Ga Atlanta, Rep, Inc. 404-876-1591 
III Chicago, L-TEic, Inc. 312-286-1500 
Iowa Cedar RepldS, J.R. Sis. Engrg., Inc. 

Md Baltimore, LH. Kolman & Co. 
Mass Lexington, J. E. Boeing Co. 
Minn St. Paul, H. A. Cullen & Assoc. 
Mo Raytown, Cen Tech 
NJ Haddonfield, Sunday-O'Brien 
NV East Aurora, E.E. Harries & Co. 
NV Leonia, Kohl-Camber 
NC Smithfield, Byrd &: Barbour Sis. 
Ohio Akron, Augnat Assoc. 
Ohio Dayton, Augnat Assoc. 
Ore Portland, R, Legg Co. 
Tex Dallas, Un~ed Comps. 
For: Can., Ontario, Kaytronics, Ltd. 
For: Can., Quebec, Kaytronics, Ltd. 

TANSITOR Local Distributors 

319-377-8211 
301-752-8756 
617'862-2500 
612-646-7371 
816-358-8100 
609-429-4013 
716-652-1221 
201-944-6468 
919-934-8136 
216-725-6087 
513-223-5002 
503-292-8824 
214-324-1448 
416-638-5511 
514-487-3434 

NV Farmingdale, Harrison Elctnc., 20 Smith St. 
516-293-7990 

NV Lynbrook, Peerless Radio, 19 Wilbur St. 
. 516-593-2121 

NV New York, Midway Ind'1. Elec., 38 E. 29th St. 
212-889-0370 

TAPECON, INC., 475 River 51., Rochester, N.V., 14612, 
Tel: 716-621-8400; V.P. Sis: R.B. Pierson 

--- Advertisement ---

Tapecon Inc, Quality source for EMI 
and RFI shielding materials, narrow 
web laminates, pressure sensitive foil, 
nameplates, pressure sensitive labels, 
printed tape. . 
Tapecon tapeability - unique - engi
neering and manufacturing skills di
rected toward mass production of 
specialized tape products. Can your 
product be improved or lowered in 
cost through incorporation of Tape
con's precision laminating, embossing, 
diecutting, 8\ld printing technology? 

TAPESWITCH CORP. AMER., 320 Brd. H~IIOW Rd., 
Farmingdale, N.Y., 11735, Tet 516-694-8312; Mktg: F. 
Dale ._ .................................................................. Vol :ze1138 
TASKER SYSTEMS, 20131 Sunburst St., Chatsworth, 

Cal., 91311, Tel: 213-341-3010, TWX: 910-494-1214; 
Sis. Mgr: R.H. Denton Jr. 

TAU-TRON, INC., 685 Lawrence St .. Lowell, Mass .. 01852, 
Tel: 817-458-6871, TWX: 710-343-6447; Sis. Mgr: J.J. 
Slomski 

TAURUS CORP., Academy HIli, lambertVille, N.J., 
08530, Tel: 809-397-2390; SIs. Mgr: J.D- Kreuter 

Volles75 
Local Sales Offices & Reps. 
Cal Los Angeles, R. Sweet 213-477-4517 
Cal Pasadena, Sci. Sis. SV 1-3778 
Conn New Haven, Forsberg Sis. 203-239-5111 
Fla Clearwator, Brennan Assoc. 813-446-5006 
Ind Ft. Wayne, Hoeming Sis. 219-483-6913 
Mass Brockton, Forsberg Sis. 617-522-6300 
NJ Cherry Hill, H.S. Bancroft 609-UL-4-BOoo 
NJ Ft. Lee, K. Hughes 201-944-1600 
NV New York, K. Huges 212-695-0082 
Ohio Wickliffe, W.J. Brauer 216-943-0601 
Pa Pittsburgh, W.J. Brauer 412-921-3213 

TAVLOR INDUSTRIES INC., Fisher Rd., Howell, Mich., 
48843, Tel: 517-546-0450; Sis. Mgr: C.B. Vaughn 

TAVLOR INSTR. PROCESS CONTROL DIV .. Sybron 
Corp .. 95 Ames St., Rochester, N.V., 14601, Tel: 
716-235-5000, TWX:' 716-235-4893; Sis. Mgr: R.S. 
Peterson 

TAVLOR-WINFIELD CORP., 1052 Mahoning Ave., N.W., 
Warren, Ohio, 444.82, Tel: 216-399-8861; Sis. Mgr: 
H.W. Horlacher 

TOC, DIV. FREQ. TECHNOLOGV INC., Box 365, Liltleton, 
Mass., 01460, Tel: 617-456-3374 

TDK ELECTRONICS CO., LTD., 14-8 2'Chome, 
Uchlkanda, Chlyocla-ku, Tokyo 101, Japan, Tel: (03) 
256-6111; Dlr: Y. Nakamura; Mgr: M. Kurihara 

Vol se536,537 
Local Sales OffICeS & Reps. 
Cal EI Segundo, TDK Elctrns. Corp. 213-644-8625 
III Chicago, TDK Elctrns. Corp. 312-973-1222 

TDK ELCTRNS. CORP., 23-73 48th St., Long Island City, 
N.Y., 11103, Tel: 212-721-8881; Sls.Mgr: Mr. Matsugaya 

Vol 3e536,537 
10K Local Distributors 
Cal San Jose, Quementlnd'l. Elctrns., 1000 S. 

Bascom Ave. 
Ohio Cleveland, Farr Elctms, 5403 Prospect Ave. 

216-881-7403 

TEC,INC., 9800 N. Oracle Rd., Tucson, Ariz.; 85704, Tel: 
602-297-1111, TWX: 9111-952-1377; S18. Mgt. Sys. Dlv: 
J.J. BastyS; Gen. SIs, Mgr: B.M. Hamilton; SIs. Mgr., 
Coinps. Dlv: J. Jamleaon .......................... Vol :ze534-537 
Local Sales Offices & Reps. 
Ariz Phoenix, Gromer & Co. 602-279-1221 
Cal Los Angeles, Trepco 213-641-7411 
Colo Eastlake, Jensen Representative Co. 

303-466-6061 
Fla Casselberry,Dyne-A-Mark 305-831-5100 
Fla Clearwater, Dyne-A-Mark 813-446-3229 
Fla Pompano Bch., Dyne-A-Mark 305-942-4041 
Ga Atlanta, Elmar Assocs. 404-261-4345 
III Des Plaines, Lincoln, Hodges & Assoc. 

312-297-3810 
Kans Merriam, Tech. Reps. 913-432-4110 
Md Baltimore, Burgin-Kreh Assoc., Inc. 301-788-5200 
Mass Braintree, Bordewieck Engrg. Sis. 617-843-0845 
Mich Southfield, Representatives Elctrn. Prods. 

313-354-9066 
Minn HopkinS, Grayden & Flemmer, Inc. 612-941-1120 
Mo Hazelwood, Tech. Reps. 816-758-5491 
NV Albany, Compar Albany, Inc. 518-489-7408 
NV Endwell, Comper Albany, Inc. 607-723-8743 
NV Fairport, Comper Albany, Inc. 716-271-2230 
NV Liverpool, Compar Albany, Inc. 315-471-3356 
NV Mt. Vemon, Friedman-Smith Elctrn. Sis. Co. 

914-664-4866 
NC' Winston-Salem, Burgin-Kreh Assocs., Inc. 

. 919-765-3942 
Ohio Brecksville, A. Nace Co., Inc. 216-526-4323 
Ohio Englewood, A. Nace Co., Inc. 513-836-7548 
Pa Ambler, W. M. Assocs. 215-643-4119 
Pa Pittsburgh, A. Nace Co .• Inc. 412-922-7225 
Tex Dall~, Jacobson Co. 214-363-7584 
Va Lynchburg, Burgin-Kreh Assoc., Inc. 

703-845-5600 
Wisc Waukesha, Lincoln, Hodges & Assoc. 

414-542-3087 
TECH-ETCH, INC., 10 Ind'l. Pk. Rd., Hingham, Mass., 

02043, Tel: 617-749-0993; Sis. Mgr: R. Gurw~ch 

*Vol.4-1973 

TECHNI 

tECH LABS., INC~ Bergen & Edsall Blvds., PailBedeB 
Pk., N.J., 07650, Tel: 201-944-2221, TWX: 201-947-0825; 
Gen. Sis. Mgr: W. Longthorn8; Pres: J. Spontak; Chief 
Engr: A. Konrad ................................................ Vol :ze1140 
Local Sales Offices & Reps. 
Cal Inglewood, V IL Assocs. 213-671-7688 
Cal Los Altos, Held & Mollard, Inc. . 415-941-6041 
Colo Denver, Cristee-Meade Co. 303-232-4900 
Conn Cheshire, E. Lane 203-272-6081 
III Lombard, Quadtron Assocs. 312-627-6800 
Ind Ft. Wayne, H08mig Sis. 219-483-6913 

. Md Towson, Habco Elctns. 301-825-9637 
Mass Millis, Selmark Assocs. 617-376-2914 
Mich Jackson .. N. Scroggs Co. 517-750-1170 
NJ Haddonfield, F.W. Churchill 609-429-7871 
NJ Morris Plains, Ken Garrison Assocs. 

201-539-3142 
NV Forest Hills, Malin Assocs. 212-268-9122 
Ohio Cleveland, Midwest Sis. 216-234-9200 
Pa Piltsburgh, Waggoner-VerHill Assoc. 

412-241-5202 
Wash Seattle, J. McClamrock 206-244-9391 

TECH SERV .. INC., Box 125, Fogelsville, Pa., 18051, Tel: 
215-285-4211, TWX: 510651 2802; Sis. Mgr: P.O. 
Donahue 

TECH SPRAY, Box 949, AmarillO, Tex., 79105, Tel: 
.806-372-8523; Pres: D. Paveit; Sis. Mgr: P.E. Jones 

Local Sales Offices & Reps. 
Cal La Selva Bch., Belchamber & French 

408-688-3281 
Cal Van Nuys, A. Szerlip Sis. Co. 213-782-1765 
Colo Denver, McLoud & Raymond 
Fla Tampa, S. K. Wallace & Assoc. 813-932-3568 
III Skokie; Bob Burns & Assocs. 312-775-1233 
Ind Indianapolis, Mktg. Engrs. 317-546-1523 . 
Kans OveMand Park, T. L. Dowell Inc. 913-649-6069 
Mass Lynn, Keene Sis. Co. 617-595-1001 
Mich Milford, Polyphase Sis. 313-685-3003 
Minn Minneapolis; Oick Borrett Co. 1112-929-0028 
NV No. Bellmore, L Keller & Assocs. 516-785-2826 
NV . Rochester, Marsey Sis. Inc. 716-442-9700 
Ohio Medina, T. Grant Co. 216-696-8383 
Ore Portland, J. Belusko Co. 503·222-4279 
Pa Philadelphia, D. S. Linz 215-ES·9-0734 
Tex Dallas, Crockett Sis. Co. 214-RI-8-8209 
Exp: N.V., New York, Empire Exporters, Inc. 

TECHMAR CORP., 2232 S. Cotner Ave., Loa Angel •• , 
Cal., 90064, Tel: 213-478-0046; Sis. Mgr: A. Rader 

VoI3es39 

TECHNI-RITE ELCTRNS., See Recorder Sys. Div. 

TECHNI-TOOL, INC., 1216 Arch St., Philadelphia, Pa., 
19107, Tel: 215-LO-8-4457; Sis. Mgr: W. Bezar 

TECHNIC, INC., Box 965, Providence, R.I., 02901, Tei: 
401-781-6100; Sis. Mgr: A.M. Weisberg 

Local Sales Offices & Reps. 
Cal Santa Ana, Technic, Inc. 714-547-8077 
III Arlington Hgts., TechniC, Inc. 312-262-2662 

TECH. DEVICES CO., 11250 Playa Ct., Culver City, Calif., 
90230, Tel: 213-870-3751; Sis. Coord: J. Cochran; 
Asst. to G.M: D.N. Winther 

Local Sales Offices & Reps. 
Ark Little Rock, Carlton-Bates 501-562-9100 
Cal Menlo Park, West Engrg. Sis. Co. 415-325-2885 
Cal Sun Valley, Weightman & Assocs. 213-768-5750 
Colo Denver, Todd-ASSOciates, Inc. 303-744-2313 
Fla Orlando, Buchanan & Abrams Assocs., Inc. 

305-423-8995 
Fla Orlando, W. B. Wimberly Co. 305-GA-5-3083 
III Chicago, Ringland M. Krueger Co. Inc. 

312-AV-2-8444 
Ind Indianapolis, Blind & Assocs., Inc. 317-251-1249 
Kans Lenexa. Smith-Williams Co. 913-TU-8-3995 
Md Silver Spring, B. Fuller 301-593-6986 
Mass Wobum, R. W. Hatfield Co. 617-933-2324 
Mich Kentwood, The C.A. Geer Co. 616-534-7449 
Minn St. Paul, Sales Service Machine Tool Co. 

612-MI-6-B663 
NV Farmingdale, Haines Prods., Inc. 516-420-1177 
NV SyracUse, M. C. Antil Jr. Co. 315-463-0266 
Ohio Clevelarid, P. Lohse & Co. 216-381-4424 
Okla Wickliffe, D. Harb 216-585-3278 
Pa Lansdowne, W. F. Salterthwaite & Co. 

215-623-5100 
Tex Dallas, R. E. Nesbitt Co. 214-FL-7-4601 
Tex Houston, R. E. Nesbilt Co. 713-224-3633 
Wash Sealtle, R. Johnston Co. 206-LA-4-5170 

TECHNICAL MAT'L., 700 Fenimore Rd., Mamaroneck, 
N.V., 10543, Tel: 914-698-4800, TWX: 710-566-1100; 
Sis. Mgr: N.H. DePasquale 

Local Sales Offices & Reps. 
Ariz Tempe, T.M.C. Sys. • 
Ga Atlanta, Scientific Sis. Co. 
Tex Houston, Blackburn Assocs., Inc. 
Va Springfield, T.M.C. Sys. & Power 

602-967-7874 
404-252-5360 
214.351-9991 
703-354-7400 
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Wash Seattle, U/ldeI:wOOd & UnderwoocI,tnc:. 
, . . .. ' 206-243-4853 

~ N,Y., ~oneok, utc. 914-6Il8-4800 
tECHNICAl. RESEARCH & MFG. CO., Grenier Field, KeUy 

Ave., RFD #3, Manchester, N.H., 03103, Tel: 
~120; SIs. Mgr: A. Marin; Ch. Engr: T. TlI'oIlo; 
StripIine SIs: H. Gagne 

TlcHNtPowEA INC., a-ue Ctr., Ridgefield, c-., 
GA77. T.e!: 203-43N333, TWX:' 7100467-0&86; 1Igf. 
IIktt: A.A, s.enz __ '~M""' ______ '" Vol. ''''''' 
Loc:aI SaIe$ Offices & Reos. 
Ala HuntsvHle, W. A. Brown Instrs. 205-539-4411 
Cal Pasadena, Luscon'Ibe 213-684-2000 
Cal. San Ma1eo,lusoombe415-342-7057 
CoIolit1letOn. Aztec Entprs. 303-795-0250 
Conn Meriden, Abbott-Allison Co. 203-237-9232 
Fie Fort Lauderdale, W. A. Brown Instrus. 

305-564-8000 
FIe Fort Walton.Beach, W. A. Brown Inslru. 

904·243-6424 
Fla Orlando, W. A. Brown InstruIi.. 305,425-5505 
Ga Tucker, W. A. Brown Instrus. 404·939-1674 
III Wilmette, Crest Assocs. 312-256-5202 
Ind Indianapolis. Crest AsSOCS. 317-844-2600 
Kans Overland Park, Ensco-Rep, Inc. 913-381-7557 
Mel Rockville, Farrell Assocs., Inc. 301-424-9460 
Mass No. Andover, Abbott·Auison Co. 617-245-0260 
MidI' livonia, Chandler 313-476-5600 
Mlnn Minneapolis, R..J,Inc. 612-922-1425 
Miss Gretna, W. A. BrOwn Instrs. Inc.' 504-366-5766 
Mo . SI.Louis. EIl$CO,Rep. InC. 314-567-3935 
Mo SI. Louis, Palatine Engrg. Sis. 314-426-7055 
NJ Ridgewood, Instr. Sis. Co. 201-445-5210 
NM AlbUquerque, Aztec Entprs. 505-255-2440 
NY Cariandaigua, R.W. Westlake 716-871-1178 
NY New York, Insirumentatlon Sis. Co. 212-695-4269 
NO Durham, W. A. Brown Instrus. 919-489-1546 
NO WInston-Salem. W. A. Brown Instrus. 

919-768-3600 
Ohio No. Olmsted, Chandler 216-734-4747 
Ore Portland, R. Legg 503·292-8824 
Pa Newtown Square, Holdsworth & Co. 

I 215-356-8550 
Tex Houston, SCientIfIC :!\Is. 713-861-4531 
Tex Richardson, Sci. Sis. 214'231-6641 
For: Can.,· Burlington, Ont., White Radio Ltd. 

. 416-634-1645 
For: Can., Montreal. 0118., White Radio Ltd. 

514·~82-8091 
For: Can .• N. VlIrICOIIVer, B.C., C. L Thompson !-td. 

. 604-987·9388 
For: Can .• WonnIpeg, Man .. C. L. 1'hompson Ltd. . 

. 204-783-0848 
TeCHINOUES, INC •• 235 Jackscin St., Englewood, N.J .• 

07631, Tel: 201-569-5900; Sis. Mgr: L.O. Silvan . 
TECHNO-COMPS. CQRP .• 7803 Leniona, Van Nuys, Cal .. 

91405. Tel: 213-781~. TWX: 910-495-2015; Sis. 
Engr: T.E. Hoerth; SIs. AdmIniStrator: L. Whalan 

I.oc:aI Sates Offices & ~. 
ArIz Seottsdale, Argus Sis. 602-947-8355 
Cal Ingiewood, Oak Inds. Corp. 213-676-4108 
Cal Los Alios. Oek Inds. Corp. 415-941-1237 
Fta lauderhill, Oak Inds. Corp. 305-73$-4495 
HI Chicago, Delta Tech. SIs. 312-693-3380 
Kans Leawood. H.C. Heyde Co. 913-649-8828 
Md Towson, Marklron, Inc. 301-825-8222 
Mass Needham, A & M Elctrns. 617-6994671 

. Micti· Southfield, Sterling-Lowell Co. 31-3-352-8881 
Minn Minneapolis, C.R. Gibb Co. 612-377-1200 
'NJ Haddonfield, T.M. MHIs Co. 609-429-1005 
NJ Pompton Lakes, R: Ho~ Assoc. 201-835-7400 
NY .No. Syracuse, Advanced Comps. 315-699·2671 
Ohio Centerville. EMA. Inc. . 513-433-2800 
Ore Portland, Oak Industries 503-292-0878 
'l'ex Ft. WOrth, W. Fralia 817·738·2394 

TECHSONICS, Box 251, EI PradO. N.M •• 87529. Tal: 
5050758-4555; Gen. Mgr: A.E. SOwl!tS 

TlCNlTICS, INC., Bod1O, 8ouIder1nd'l. PIc.. Bouldllr. 
Colo., IlO302, Tel: 3CI3-44M8a7. TWX: 911Jo94C1.324e; 
.... Mer. v.Brown; AppIIc8tIons Engr: V. o.rrtaon; SIL Adm: ... McDIInIeI ___ .M _____ .VoI1 ....... 

Local SaIe$ Offices & Reps. 
Ala Huntsvilla. W.A. Brown Compa. 205-539-4411 
Ariz PhoenIx. Gramer & Co. 602-279-1231 
cal InglewOOd, L & M Engrg. 213-674-6860 
Oat Santa Clara. L & M Engrg. 408-243-2891 
Colo Denver, R-G Enterprises 303-744-2464 
CoM· New Canaan, S. Pierce 203,966-4630 
DC D.C., £astern·lnstru. 301-839-3800 
FIe Ft. Lauderdale, W.A. Srown Comps. 

FIa Orlando, W.A. Brown cOmps, 
II, . NorthfteId, Torkelson Assoca; 
'Ind 1ndianapoII8. TorIIeIton Aaoc:I. 
!CD Overland Pk .. eNSCO-REP 
La .' Gratrta. W.A .. BrOwn Components 

1588 

305-564-8000 
305-426-61505-T 

312-448-8085 
317-244-7867 
913-ae1-7557 
504-366-&* 

MANUFACTURERS a, sAusOFFlcEs DIRECTORY 

Mass Norwood. S. Pierce, Inc. 617-76a'3164 
Mich ,Royal Oak. SatuilO Co. 313-549-3910 
Minn Minneapofl$, Torkelson Assocs. 612-835-2414 
Mo SI. Louis, ENsco-REP 314-542·3935 
NM Albuquerque. C.T.CarIbarlI & Assocs. 

505-265-1579 
NY FayettevUIe •. M. P. AndreWs. Inc. 315-637-3144 
NY Great Neck. Eastem Instru. 516-466-9505 
NO WlI1ston-SaIem, W.A. Brown Comps. 

919-725-5394 
Ohio Cleveland, SalUIio Co. 216-486-2800 
Ohio Dayton, SalUIio Co. 513-293-7081 
PlJ Philadelphia, Eestem lnatr. 215-927-7777 

. Tex Dallas, R. Thomas 214-363-8591 
Wash Saattla. Rush S. Drake Assocs. 206-763-2755 
For: Can., DownvIew. Onl., Whittaker Elet. 

416-247-7454 
For: Can .. Ottawa, Onl., WhiItakeI: EIc!. 613-224-1221 
For: Can .• Roxboro, Que .• Whittaker Elc!. 

514-883-ae21 
For: Can., W. Vancouvsr. S.C .• Whittaker EIc!. 

604-926-3411 
For Local Source Data CII TOII-Fnse 800-645-9200 
(In N.Y. State CaR 516-28+0990 Collect) 
TEDFORD CRYSTAL LABS .• 4914 Gray Rd .• Cincinnati. 

Ohio. 45232, Tel: 513-542-5555; Sis. Mgr: S. M~1er 
Local Sales Offices & Reps. 
Cal Canoga Park. R. C. Kruse AssoC. 213-341-3020 
Cal Pelo Alto. R.W. Thompson Assocs .. Inc. 

415-493-7388 
III Chicago, Piller & Assocs. 312-286·2880 
Md Kensington, Forti-Austin Assocs. 301-949·1706 
Ohio Medina, T. Grant Assocs. 216-725-6526 

TEKFORM PRODS. CO .. 2780. Coronado SI.. Anaheim, 
Cal., 92808. Tel: 714-630-2340; Sis. Mgr: M. Riel 

TEKTRONIX, INC" Box SOD, Beaverton, Ore" 97005, Tel: 
503-644-0161; Adv: R. ChamberIIIIn; Adv. Prod. Mgr: R. 
Schmidt _'HH_H_H_H_MH'HH ... ___ VoI1t512,513 

Local Sales Offices & Reps. 
Ala HuntsviUe 
Ariz Scottsdale 
Cal AlhaI1'Ibra 
Cal Concord 
Cal Mountain View 
Cal Orange 
Cal Palo ARo 
Cal San Diego 
Cal San Jose 
Cal Van Nuys 
Colo 'Denver 
Conn E. Hart10rd 
Conn S1amford 

. Fla FI. Lauderdale 
Fla Orlando 
Fla PenallCOla 
GIl Atlanta 
III Elk Grove Vdlaga 
lnd indianapOlis 
Kana Miasion 
Md Lu1hervUle 
Md Rockville 
Mass Waltham 
Mich SoutI\fieId 
Minn SI. Paul 
Mo Bridgeton 
Nev Las Vegas . 
NJ Morris PlaIns 
NJ Springfield 
NM Albuquerque 
NY Buffalo 
NY Endwell 
NY Latham 
NY Poughkeepsie 
NY ROSlYn Hgts. 
NY Syracuse 
NC Greensboro 
Ohio Cleveland 
()hIO Dayton 
Ohio wortl'*1glon 
Okla Oktahoma City 
Ora Tigard 
plJ Fort' Washington 
Pa Monroeville 
Pa Valley Forge 
Tex Dallas 
Tex HoUston 
Tex San AntOnIO 
Utah Salt Lake City 
Va Alexandria 
Va Hampton 
Wash Seattle 
For: Can.. Catgaty, Alberta 
For: Can., Don MIlls, Ontario 
FOr: Can.. ·Ottawa, Ont. 
Foi': Can.. PoInte OIaira, Que. 
For: . Can,; Vancouver; 8.C. 

~Vol. ~1973 

205-881-2912 
502-946-4273 
213-576.1601 
415-887-8350 
415-967-2863 
714-633-3450 
415-326-8503 
714-292·7330 
408-296-3010 
213-987-2600 
303-771-8012 
203-289-8695 
203'325-3817 
305-731-1220 
305-894-3911 
904-476-1897 
404-451-7241 
312-593·2830 
317-546-2408 
913-432-1003 
301-825-9000 
301-881-6133 
617-890-4550 
313-356-3122 
612-484-7255 
314-731·4896 
702-385-5464 
201-540-0330 
201'379·1670 
505-288-3373 
716-633-7881 
607-748-8291 
518-785-3353 
914-482-4670 
516-484-2300 
315-455-6888 
919-274-4647 
218-864·6558 
513-293-4175 
614-888-4040 
405-848·3361 
603-639-7891 
215-643-4935 
412-351·3345 
215-793-7711 
214-233-7791 
713-783·1910 
512-736-2641 
801-464-8501 
703·751-8096 

. 103-826-4020 
209-243·2494 
403-289-7558 
416-445-8660 
613-225-2950. 
514-1197-6340 . 
604-879-0986 

TIL LABs.. 1010010lI0 s-.d St., MaIGIlHter. N..H;' 
0310. •. TeI:.103 815 ..... 1'WX;71wao.~Mv.Mgr: 
G. SteJdy ___ .H_. . .. ,.,_VoI301171, un 
Local SaIe$ Offices & Reps. , 
Cal Mountain View, Danials-Pa4Igett AssOc8. 

415-889-1700 
Cal San Diego, F. Nag8I Co. 714-296-4860 
Colo Den_. Daniels-Pacfgett 303-433-7181 
Conn Madison, A & M EIcIm. Rep. 203445-1031 
Fla Maitland, Beacon EIcIms. 305-647-3498 
Ra Palm Beach Gatdens. Beacon Elctrns. 

308-822-2770 
Ga AtIan1a, Beacon EIctrnII. 404-.351-3854 
III Hightand Pk., Feller A8a0c:s. 312-433-3651 
Mass Needham, A & M EIctm. 617-444-8170 
Mim 51. Paul, Cahill Assocs. 612-738-8445 
NJ Collingswood, K. Randall 609-854·3323 
NY Great Neck. Rand Assocs. 516-549-1303 
NY KIngSton. Oasmann Comp. SIs. 914-336-5505 
NY Rochester. Ossrnann Comp. Sis. 7t6-442-3290 
NY Syracuse. ~n Comp. 315-454-4477 
NY Vestal, Oasmann Comp. 607-785-9949 
Ohio Cleveland, Weschler Elec. Corp. 216-251-48011 
Tex Dallas, Unidyne 214-346-4283 
Tex Houston. unidyna, Inc. 713-782-0218 
Wash BeUavue. F. Wes1head &~. 206-747-7233 

TELE-DYNAMICSIWANLASS,. Div. AMBAC IndI., S2fi 
VIrgInIa Or., Fort Wallington. PL, 19034, Tel: 
215-643-6111. TWX: 510>861-41654; SIs. Mer: M. tcr.. 

. VoI1~ 
Local Sales Offices & Reps. 
Cal Los Altos; Systems Mktg. Consultants 

415-966-4180 
Fla Orlando. G. F. Bohman Assocs. 305-655-0274 
III Rolling Meadows, Sumer 312-394-4900 
Ind FI. Wayne, Temple Engrg. 219-744-4331 
Md Reisterstown, Massey Assocs. Inc. 301-833-2039 
Mass Newton Highlands. Compar Inc. &17·969·7140 
Mich Dearbom, Pitcher-Poulen. Inc. 313-582-5450 
Minn Mills •• L.F. Murphy 612-544-3814 
Mo Hazeiwood; Oy-Tronix 314-731-5799 
NJ ParHn, RandOm Assocs. 201-727-5335 
NY Buffalo, R.F. Lamb 716-874-4900 
NY Kingston. R.F. Lamb Co. 914-338-8833 
NY Rochaster, R.F. Lamb Co. '716-544-5826 
NY Syr_. R.F. Lamb 315-454-2469 
Ohio Cleveland, Instrumentation $ys. 216-486-076a 
()hIO Dayton.lnstr. Sys. 513-294-2838 
Pa Glenside. EIcOm. Inc. 215·885-1715 
Tex Mesquite, C. Hoffman Assocs. 214-270-5200 
Wash Seattle, Carlyle Tech. Sis. 206-632-4290 

TELE-OYNAMICS/WANLASS Local Distributors 
Cal Garden Grova, Allied Eletrna., 12311 Industry SI. 

213-596-6605 
Cal Goleta, Radio Prods. Sis .. 350 S. KallOgg Ave 

805-964-6823 
Cal Los Angeles. Radio Prods. SIs .• 1501 S. Hill SI. 

213-746-1271 
Cal San Diego. Radio Prods. Sis., 7889 Clalrtimcrntl 

Mesa Blvd. 714-292-5611 
III Chicago, Allied Elctrns .• 2400 W. Washington 

Blvd. 312-421-2400 
La Beton Rouge. Ralph's. Inc., 1732 Plank Rd. 

. 504-344-3761 
La Lafayette, Ralph's Inc .• 3004 Cameron SI. . 

316-234-4507 
La. New Orleans. RaIph's, Inc., 4334 5tem¥!aY Or. . 

604-242·2731 
Tex Beaumont, Ralph's. Inc., 1270 BroIIdway 

713-833-9443 
Tex Ft. Worth, Allied Elctrns., 401 E.8th St . 

817-336-6401 

TELECOMMUNICATIONS INOS. INc., 1375 Akron St.. 
CopIII\JH, N. Y., 11728, Tel: 516-842-1000; Nat'L SIt. 
IIgr: a. Yoat H ____ ._H._._MHH __ VoI2e1141· 
TELECTRO SYS. CORP., 96-18 43rd Ave .• Corona, N.Y .• 

11368. Tel: 212-651-8900; Sis. MgT: H. Suasman 
TELEOYNE CAMERA SYS •• 131 N. FIlth Ave., ArCada. 

Cal .•. 91006. Tel: 213-359-E!691; V.P. Mktg: R.J. 
DeterviUe 

TELEDYNE CRYSTALONICS. 147 Sherman SI., 
Cembridge, Mass .• 02140; Tal: 817-491-1670. TWX: 
710-320-11~; Sis. MgT: T.J. Paradise; Customer Srvc. 
Mgr: W. KIlQarrIff 

TEUEDYME GEOTECH, Box 21277, DIIIa, Tex., 7&221, 
Tel: 2140271-2581; Mktg. Mgr. ItA. Ryder 

Vol 41854· 
LOcal Sates Offices & Reps.. 
Ala HuntsvHta. CraflAIsoc8. 205-837-0221 
ArIz Phoenix. R. A. Maya8 Co. . 602479-5243 
Cal MonrovIa. Teledyne G\IoIech. ~W_ 

. 213-357-3387 
Cal Van Nuyj. Gordon EI1ioI,tnc. 213.73-1882 
~ 8roMdieId. R. A. Mayes ~ 303-486-6311 



MANUFACTURERS & SALES OFFICES DIRECTORY 

Colo Golden , Teledyne Geotech, T errametrics 
303-279-7813 

Fla Maitland, Craft Assocs. 305-645-2242 
Ga Atlanta, Craft Assocs. 404-252-5001 
La Gretna, Teledyne Geotech, Automation Assocs. 

Div. 504-368-6700 
Md Ellicott City, Gans-Fryling, Inc. 301-465-6205 
Mich Farmington, Carter, McCormic & Peirce, Inc. 

313-477-7700 
NM Albuquerque, R. A. Mayes Co. 505-265-7989 
Ohio Cleveland, Carter, McCormic & Peirce, Inc. 

216-333-5650 
Ohio Dayton, Carter, McCormic & Peirce, Inc. 

513-278-5873 
Pa Pittsburgh, Carter, McCormic & Peirce, Inc. 

412-824-3760 
Tex Houston, R. A. Mayes Co. 713-466-8325 
Tex Richardson, R. A. Mayes Co. 214-235-3043 
Va Alexandria, Teledyne Geotech 703-836-3882 
Va Arlington, Gans-Fryling, Inc. 703-527-3262 

For Local Source Data Call Toll-Free 800-&45-9200 
(In N.Y. State Call 516-294-0990 Collect) 

TELEDYNE INET, 711 Knox St., Gardena, Ca., 90248, 
Tel: 213-327-G913; Sis. Mgr: H, Proppe 

Vol le904,905 
Local Sales Offices & Reps. 
Cal Santa Clara, Thomas-Hartman Assocs 

408-247-1252 
Md Bethesda, M. E. Whitney Assocs, Inc. 

301-654-8634 
Mass Burlington, Research Instrs Inc. 617-272-1800 
NY New York City, Teledyne Inet 212-243-3194 
Tex Dallas, The Thorson Co 214-233-5744 
Wash Bellevue, Western Tech Sis 206-454-3906 

TELEDYNE KINETICS, ~10 S. Cedros Ave., Solana Baach, 
Cal., 92075, Tel: 714-755'1181, TWX: 910-322-1135; 
Mktg. V.P: L.R. Lingenfelter 

TELEDYNE MEC., 3165 Porter Dr., Palo Alto, Cal., 94304, 
Tel: 415-493-1770, TWX: 910-373-1746; Mktg. Mgr: J. 
Vance; Adv. Mgr: B. Walsh 

TELEDYNE MICRONETICS, 7155 Mission Gorge Rd., San 
Diego, Calif.. 92120, Tel: 714-583-3525, TWX: 
910-335-2085; Chief Scientist: S. Weisbrod; Chief Engr: 
A.J. Hannum 

TELEDYNE MICROWAVE, 1290 Terra Bella Ave., 
Mountain View, Cal., 94040, Tel: 415-968-2211, TWX: 
910-379-6939; Mktg. Mgr: KW. Mills 

TELEDYNE PENN-UNION ELEC., Box 723, Edinboro, Pa., 
16412, Tel: 814-734-1631, TWX: 91-4490; Sis. Mgr. 
O.E.M. Div: J. Russ; Sis. Mgr. Distr. Div: P.F. Amann 

TELEDYNE PHILBRICK, Allied Dr. at Rte. 128, Dedham, 
Mass., 02026, Tel: 617-329-1600, TWX: 710-348-6726; 
Appl. Eng: F. Goodenough; Prod. Mgr: W. Patstone 

Local Sales Offices & Reps. 
Ala Huntsville, W.A. Brown Instrus. 
Cal Burbank, Tech-Ser 
Cal Canoga Park, Teledyne Philbrick 
Cal Mountainview, Tech-Ser 
Cal San Diego, Tech-Ser 
Fla F1. Lauderdale, W.A. Brown Instrus. 

205-539-4411 
213-846-9631 
213-887-8873 
415-969-9020 
714-222-1121 

305-564-8000 
Fla F1. Walton Beach, W.A. Brown Instrs. 

904-243-6424 
Fla Orlando, W.A. Brown Instrus. 305-425-5505 
Ga Tucker, W.A. Brown Instrs. 404-939-1674 
Haw Kailua, Oahu, Lanikai Elctrns. 808-262-6286 
III Chicago, Data Elctrns. Co. 312-283-0300 
Kans Leavenworth, McGraw Engrg. 913-651-2929 
La Gretna, W.A. Brown Instrus. 504-366-5766 
Md Kensington, Elctrn. Mktg. Assoc. 301-881-5300 
Mich Farmington, Carter, McCormic & Peirce 

313-477-7700 
Minn Minneapolis, Data Elctrns. Co. 612-786-9666 
Mo Florissant, McGraw Engrg. 314-831-0342 
NY Elmont, Crane & Egert Corp. 516-488-2100 
NY New Hartford, KLM Assocs. 315-735-8525 
NY North Syracuse, KLM Assocs. 315-458-6214 
NY Rochester, KLM Assocs. 716-442-0820 
NC Research Triangle Park, W.A. Brown Instrs. 

919-489-1546 
NC Winston-Salem, W.A. Brown Instrs. 919-768-3600 
Ohio Cleveland, Carter, McCormic & Peirce 

216-333-5650 
Ohio Dayton, Carter, McCormic & Peirce 

Ore Beaverton, Seatronics 
513-278-5873 
503-640-1152 

Pa King .of Prussia, Elctrn. Mktg. Assocs. 
215-265-1600 

Pa Pittsburgh, Carter, McCormic & Pierce 
412-824-3760 

Tex Dallas, Data Mktg. Assocs. 214-358-4643 
Tex Houston, Data Mktg. Assocs. 713-686-9627 
Tex San Antonio, Data Mktg. Assocs. 512-828-0937 
Wash Seattle, Seatronics 206-767-4330 

TELEDYNE POSITIVE CONNECTOR, 6488 River Rd., 
Ansonia, Conn., 06401, Tel: 203-735-7831; G.M: R.F. 
Fiorino 

TELEDYNE RELAYS, 3155 W. EI Segundo Blvd., 
Hawthorne, Cal" 90250, Tel: 213-679-2205, TWX: 
910-325-6600; Mkt. Mgr: C.D. Stalker, Sis. Mgr: N, Lewis; 
West. Reg. Mgr: H. Laner ........................ Vol ~9O-S94 
Local Sales Offices & Reps. 
Ariz Phoenix, Sales Engineering, Inc. 602-945-5781 
Cal Foster City, Teledyne Relays NORCAL 

415-574-1915 
Colo Denver, Todd Assocs. 303-744-2313 
Conn Stratford, G. Rosen Co. 203.375-5456 
Fla Melbourne, Reynolds & Assocs. 305-727-3205 
III Skokie, Mar-Con Assocs. 312-675-6450 
Ind Indpls., R.F. Specialists 317-783-7630 
Kans Mission, Mid America Elctrns. 913-236-4800 
Md Silver Springs, Rap-tron 301-593-4844 
Mass Natick, G. Rosen Co. 617-644-2211 
Mich Birmingham, J.C. Hofstetter Co. 313-643-7203 
Minn Minneapolis, S. Clothier Co. 612-869-3231 
NJ Eatontown, Teledyne Rtlays Eastern ReQional 

Office 201-542-6884 
NM Albuquerque, A. Q. Elctrns. 505-255-8701 
NY Mount Vernon, Friedman-Smith Elctrns. 

NY Syracuse, I.A. Hotze Co. 
NC Raleigh, RW. Mitscher Co. 
Ohio Dayton, J.C. Hofstetter Co. 
Ohio Medina, J.C. Hofstetter. Co. 
Okla Tulsa, Vista Assocs. 
Pa Pittsburgh, J.C. Hofstetter Co. 
Tenn Shelbyville, R. W. Mitscher Co. 
Tex Richardson, Vista Engrg. 
Wash Bellevue, Western Tech. Sis. 

TELEDYNE RELAYS Local Distributors 

914-664-4866 
315-479-6641 
919-828-0575 
513-298-0662 
216-241-4880 
918-627-7557 
412-561-5454 
615-684-4544 
214-235-4547 
206-454-3906 

Ariz Phoenix, Kierulff - Phoenix, 2633 E. Buckeye Rd. 
602-273-7331 

Ariz Phoenix, Liberty Electrns., 3612 N. 16th SI. 
602-264-4438 

Cal EI Segundo, Liberty Elctrns., 124 Maryland SI. 
213-322-8100 

Cal Los Angeles, WESCO Elctrns.-l.A., 5650 Jillson 
SI. 213-685-9525 

Cal MI. View, Elmar Elctrn., 2288 Charleston Rd. 
415-961-3611 

Cai Palo Alto, Kierulff-Palo Alto, 3969 E. Bayshore 
Rd. 415-968-6292 

Cal San Diego, Kierulff-San Diego, 8797 Balboa Ave. 
714-278-2112 

Cal San Diego, Western Radio, 1415 India St. 
• 714-235-6571 

Colo Denver, Kierulff-Denver, 10890 E. 47th Ave. 
303-343-7090 

Md Hyattsville, Milgray /Washington, 5405 Lafayette 
PI. 301-864-1111 

Mass Boston, De Mambro Elctrns, 1095 
Commonwealth Ave. 617-787-1200 

Mass Burlington, MilgraylNew England, 79 Terrace 
Hall Ave 617-272-6800 

Mich Romulus, Pioneer/Michigan, 6337 N. Beverly 
Plaza 313-729-8500 

NJ Cherry Hill, Milgray/Delaware Valley, 1165 
Marlkress Rd. 609-424-1300 

NM Albuquerque, Kierulff-New Mexico, 2524 Baylor 
Dr., S.E. 505-247-1055 

NY Buffalo, Summit Disl. Inc., 916 Main SI. 
716-884-3450 

NY Freeport, Milgray/New York, 191 Hanse Ave 
516-546-6000 

Ohio Cleveland, Pioneer Standard Elctrns., Inc., 4800 
E. 131st St. . 216587-3600 

Ohio Dayton, Pioneer/Dayton, 1900 Troy St. 
513-236-9900 

Pa Philadelphia, Milgray/Delaware Valley 
215-228-2000 

Wash Seattle, Kierulff - Seattle, 5940 6th Ave. S. 
206-763-1550 

Wash Seattle, Liberty Elctrns., 5303 2nd Ave. S. 
206-763-8200 

For Local Source Data Call Toll-Free 800-&45-9200 
(I.n N.Y. State Call 516-294-0990 Collect) 
TELEDYNE ROTOLlTE, Dept. EEM, 328 Essex St., Stirling, 

N.J., 07980, Tel: 201-647-1040; Sis. Mgr: L. Ariyan 
TELEDYNE SEMICONDUCTOR, 1300 Terra Bella Ave., 

Mountain View, Cai., 94040; Dir. Mktg: R.F. Graham 
TELEDYNE SEMICONDUCTOR Local Distributors 
Ala Huntsville, Powell Elctrns/Huntsville, Box 1095, 

803 Oster Dr. 205-539-2731 
Cal Chatsworth, Westates Elctrns. Corp., 20151 

Bahama St. 213-341-4411 
Cal Los Angeles, WESCO Elctrns.-L.A., 5650 Jillson 

St. 213-685-9525 
Cal Menlo Park, Bell Inds., Elctrn Distr. Div., 1070 

Obrien Dr 415-323-9431 
Cal Palo Alto, WESCO Elctns.-Palo Alto, 3973 E. 

Bayshore Rd. 415-968-3475 
Cai San Diego, Kierulff-San Diego, 8797 Balboa Ave. 

714-278-2112 
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Cal Sepulveda, Milgray/Caiifornia, 8718 Woodley 
Ave 213-894-4011 

Colo Denver, Kierulff-Denver, 10890 E. 47th Ave. 
303-343-7090 

Fla Miami Springs, Powell Elctrns/Florida, Box 514, 
1740 NW 69th Ave 305-885-8761 

Fla Orlando, Milgray/Florida, 5400 Diplomat Circle 
305-647-5747 

Fla Orlando, Powell Elctrns/Florida, Box 5604, 2032 
Palmridge Way 305-859-1450 

III Rosemont, Kierulff - Chicago, 9340 William St. 
312-678-8560 

Md Beltsville, Powell Elctrns/Washington, 10728 
Hanna SI. 301-937-4030 

Md Hyattsville, Milgray/Washington, 5405 Lafayette 
Pi. 301-864-1111 

Mass Burlington, Milgray/New England, 79 Terrace 
Hall Ave 617-272-6800 

Minn Minneapolis, ICI-Industrial Comps. Inc., 
612-927-9991 

NJ Cherry Hill, Milgray/Delaware Valley, 1165 
Marlkress Rd. 609-424-1300 

NM Albuquerque, Kierulff-New Mexico, 2524 Baylor 
Dr .. S.E. 505-247-1055 

NY Binghamton, Wilshire Elctrns., 617 Main St., 
Westover Plaza 607-797-1236 

NY Freeport, Milgray/lnt'l, 191 Hanse Ave 
516-546-6000 

NY Freeport, Milgray/New York, 191 Hanse Ave 
. 516-546-6000 

NY New Hyde Park, Lafayette Ind'l. Elctrns., Inc., 
1327 Second Ave. 516-488-6600 

Ohio Cleveland, Milgray/Cleveland, 1821 E. 40th ST. 
216-881-8800 

Pa Philadelphia, Milgray/Delaware Valley 
215-228-2000 

Pa Philadelphia, Powell Elctrns, Inc., Box 8765, S. 
Island Rd & Enterprise Ave 215-365-1900 

Tex Houston, Lenert Co., Box 2184 713-225-1465 
Wash Seattle, Kierulff - Seattle, 5940 6th Ave. S. 

206-763-1550 
TELEDYNE TABER, 455 Bryant St., No. Tonawanda, N.Y., 

14120, Tel: 716-694-4000, TWX: 710-262-1264; Sis. 
Mgr: D. Flavin 

TELEDYNE WESTERN WIRE & CABLE, 2425 E. 30th St., 
Los Angeles, Cal., 90051, Tel: 213-587-71~3; V.P: S.M. 
Johns; Gen. Sis. Mgr: C. Hoyt 

TELESCIENCES, See Automatic Production Systems Inc. 
TELETYPE CORP., 5555 Touhy Ave., Skokie, III., 60076, 

Tel: 312-982-2000, TWX: 910-223-3611; Dir. Mktg: OF 
Corkle 

TELEVISION MICROTIME, INC., 1280 Blue Hills Ave., 
Bloomfield, Conn .. 06002, Tel: 203-242-0761, TWX: 
710-425-2390; Sis. Mgr: R. Paulson; Mktg. Dir: R. 
McLean 

Local Sales Offices & Reps. 
Cal Los Angeles, Camera Sys. Intern'l., Inc. 

213-748-8925 
Cal San Diego, Recording Center, Inc. 714-295-3194 
Cal Santa Clara, Tel Alpha - AudiolVideo Sys. 

408-247-0911 
Fla Orlando, J.D. Ivey 305-423-8281 
III Franklin Park, Rich Inc. 312-678-3100 
Mass Newton, Lake Sys. Corp. 617-244-6681 
Mich Femdale, Gen. Television Network 313-548-2500 
Minn Minneapolis, Intern'i. CommunicatiOn Services 

612-544-8931 
NY New York City, The Harvey Group, Inc. 

212-832-8675 
NC Winston-Salem, Kirkman Elctrns. Inc. 

919-724-0541 
Ohio Cleveland, Elctrn. Prods. Corp. 216-692-3050 
Ore Portland, Oregon AudiolVideo Sys. Co. 

503-224-4313 
Pa Philadelphia, Marco Video Sys. Inc. 215-849-9501 
Wash Seattle, Aero Marc, Inc. 206-725-1400 
Exp: Can., Toronto 18, Ont., Applied Elctrns. Ltd. 

416-252-3761 

TELEX COMM. DIV., 9600 Aldrich Ave., 5., Minneapolis, 
Minn., 55420, Tel: 612-884-4051, TWX: 29-7053; Nat'L 
Sales Mgr: Heinz Lambrecht; Sales Administration: Art 
Bruns .................... , ..................... __ .......... _ ............ Vol 1"376 
Local Sales Offices & Reps. 
Cal Burbank 
Cal Burlingame 
Cal Los Angeles 
Colo Denver 
DC Washington 
Fla Miami 
iii Chicago 
Md Baltimore 
Mass Framingham 
Mass Wellesley Hills 
Mich Detro~ 
Minn Minneapolis 
NY Flushing 
NY Rochester 

213-849-5716 
415-697-6575 

303-756-1589 
202-785-0885 
305-754-5475 
312-286-6624 
301-764-7189 
617-875-5396 
617-235-Gl02 
313-838-9100 
612-884-4051 
212-969-7600 
716-442-9700 
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TELMAR 

Ohio Cleveland 216-382-9090 
Pa Newton Square 215-353-2241 
Tex Dallas 214-357-8481 
FOr: Can .• Scarborough 416-281-2501 

TElEX Local DistribUtors , 
Mel Balijmore. Radio Elec. Service Co.; 1026 

Cromwell Bridge Rd. 301-823-0070 
Minn Duluth. Northwest Radio. 123 E. Arst St. 

218-727-1565 
Mo St. Louis. Van Sickle Radio Eletrns. Inc. 1915 

Washington Ave 314-MA-l-5OQO 
Neb Omaha. J..B DistribUting Co .. 1616 Cass St 

402-341-5525 
Neb Omaha. Radio Equipment Co .• Box 3843. 625 N. 

18th St. 402-341-7700 
TELMAR. INC .• 1150 W. Third Ave .• Columbus. Ohio. 

43212, Tel: 614-299-2165; Dir. of Mktg: J.A. Mohrman 
TELONIC INDS .• INC .• Box 277. Laguna Beach. Cain., 

92652. Tel: 714-494-9401. TWX: 91()"596-1320; Prod. 
Mgr: W. Anthony; Sls/Mktg. Mgr: J.R. Smith 

Local sales Offices & Reps. 
Ala HuntsvHle, Gentry Assocs. 205-534-9771 
Ariz Scottsdale. J. Smith Assocs. 602-943-4131 
Cal Cupertino. T. L. Snitzer Co. 408-257-8333 
Cal Del Mar, T. L. Snitzer Co. 714-454-2191 
Cal Los Angeles. T. L. Snitzer Co. 213-836-6170 
Fla OrlandO. Gentry Assocs. 305-894-4401 
Haw Honolulu. Harkon Hawaii 808-538-7178 
III Northfield, Torkelson Assocs. 312-446-9085 
Ind Indianapolis. Torkelson Assocs. 317-244-7867 
Kans Lenexa, S. Sterling CO. 913-888-2895 
Md Lanham. Brimberg Assocs. 301-552-2200 
Mass Needham, Addelco Corp. 617-444-4754 
Mich Detroit, S. Sterling Co. 313-255-1970 
Minn Minneapolis. Torkelson Assocs. 612-835-2414 
Mo St. Louis. S. Sterling Co. 314-542-3636 
NM Albuquerque. J. Smith Assocs. 505-255-2111 
NY Albany, J. A. Reagan Co. 518-489-4777 
NY Flushing, F & F Associates 516-334-1180 
NC Burling1on. Gentry Assocs., Inc. 919-227-3639 
Ohio Cleveland. S. Sterling Co. 215-442-8080 
Pa Ambler. WM Assocs. 215-643-4119 
Tex Dallas, Texas AvioniCs Co. 214-368-3566 

TELREX LABS.. Asbury Park, N.J., 07712, Tel: 
201-775-1252; Sis. Mgr: C. Ercolino 

TELVAC INSTR. CO., 14614 Raymer St., Van Nuys, Cal.. 
91405. Tel: 213-894-9471; Sis. Mgr: J. Gaumer 

Local Sales OffIces & Reps. . 
Mel Baltimore, Milan Assoc., Inc. 
Mass Babson Park, P.R. Sturgeon Co., Inc. 
NY Syracuse. E. Dutcher 

TELVAC Local Distributors 
Ariz Tucson, Inland Elctrn Supply Co., Inc, Box 4010, 

715 E. Broadway 
Minn Duluth, Northwest Radio, 123 E. First SI. 

218-127-1565 
TEMPIL DIV., Hamilton Blvd., So. Plainfield. N.J., 07080, 

Tel: 201-757-8300, TWX: 138662; Genl. Mgr: A.F. 
Fleury 

TEMPLEMAN, D.R. CO., 8 Park St., Plainville, Conn., 
08062, Tel: 203-747-2709; Sis. Mgr: OW. Bray 

TEMPO INSTRUMENT, INC .. 51 E. Bethpage Rd., 
Plainview, N.Y., 11803, Tel: 516-694-4400, TWX: 
51()"224-6421 ~ Reg. Sales: R. Reed; Reg. Sales: H. 
WMe; Uaison Mgr. R. Egyud 

Local Sales OffICeS & Reps. 
Industrial Prods. Group 

Cal City of Commerce, Pacific Scientific Co. 

Cal San Carlos, PaCific SCientific Co. 
Md Baltimore, Stemler 
Mich Farmington. Electro-Matic Co. 
Minn Minnetonka, T.H. Ayres 
NJ Barrington, Stemler Assocs. 
NJ Hohokus, Alto 
NY Rochester, H.C. Johnson 
Ohio Cincinnati. Luebbe Sis. Co. 
Pa PaOli, Stemler Assocs. 
Va Alexandria, Stemler 

213-927-5333 
415-592-8300 
301-944-8262 
313-477-7270 
612-935-2191 
809-546-8238 
201-447-1770 
716-482-3000 
513-871-4211 
215-844-3417 
301-255-7485 

Military Prods. Group 
. Cal Chatsworth, Tempo 213-993-1311 

Cal Mountain View, Westem Sis. Assoc. 

Cal Van Nuys. Cardinal Assoc. 
Conn Essex, Lafage Assocs. 
Md Baltimore, Stemlet 
Mass Waltham, Russell Assocs. 
Mich Southfield, Luebbe Sis. Co. 
Mo Kansas City, PEM Sis. Co. 
Mo 81. Louis, PEM Sis. Co. 
NJ Charry HiU, Stemler Assoc. 
NJ Clifton, Avionics Equip. Inc. 
NY Brightwaters. Russell Assocs. 
Ohio Cinc1nnati. Luebbe Sis. Co. 
Ohio Dayton, Luebbe SIs. Co. 
Tel' Richardson. P.J. Scanlon Co. 
Va Alexandria, Stllmler 
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415-967-5913 
213-787-5511 
203-767..()465 
301-944-8262 
617-890-4570 
313-357-0355 
816-333-8012 
314-434-4425 
609-968-4070 
201-772-1956 
516-666-6500 
513-871-4211 
513-294-0426 
214-231-4861 
703-548-7816 

MANUFACTURERS & SALES OFFICES DIRECTORY 

Exp: NYC. Aero-Spectrum Inc. 212-752-4770 
TEMPTRONIX INC .• 40 Glen Ave., Newton. Mass., 02159, 

Tel: 617-965-3420; Mgr. Mktg. l Appl: T.G. Garendas; 
Appt. Eng: Or. H. Lyden 

Local sales Offices & Reps. 
Ariz Scottsdale, Allen Assocs. 602-946-4903 
Cal Palo Alto. Coherent Mktg. Assocs. 415-327-2217 
Fia Longwood, Lenz Engrg. CO. 305-831-9797 
III Des Plaines (Chicago), Cozzens & Cudahy, Inc. 

312-298-3600 
Ind Indianapolis, Cozzens & Cudahy, Inc. 

317-244-2456 
Minn Minneapolis, Cozzens & Cudahy, Inc. 

612-864-4336/7 
Mo SI. Louis, Cozzens & Cudahy, Inc. 314-423-1234 
NY Elmont, Crane & Egert Corp. 516-488-2100 

TENNEY.ENGRG., INC .• 11000 Springfield Rd., Union, N.J., 
07083, Tel: 201-686-7870, TWX: 71 ()'985-4725; Mktg. 
Mgr: R.S. Schiffman 

Local Sales Offices & Reps. 
Ala HuntsVille, FM Assocs. 205-536-9990 
Ariz Scottsdale, Allen Assocs. 602-946-4903 
Cal Belmont. Fisher Assocs. 408-245-0986 
Cal Paramount, Tenney Engrg. 213-634-8232 
Colo Denver, Williams Assoc. 303-343-2911 
Conn Hamden, Equipment Sis. Co. 203-248-5581 
Fla Lake WOrth. R.H. Brown 305-655-3392 
Fla OrlandO, FM AssOcs. 305-851-5710 
III Des Plaines, Marsland Assocs. 312-298-2620 
Ind Indianapolis, Marsland Assocs. 317-924-3568 
Md Lanham, Brimberg Assocs. 301-552-2200 
Mass Chelmsford, Equip. Sis. 617-256-8547 
Mich Farmington, Anderson Eictms. 313-476-9161 
Minn Minneapolis, Marsland Assocs. 612-545-4481 
Mo SI. Peters, Marsland Assocs. 314-278-6949 
NJ Moorestown, Salem Scientific 608-235-4565 
NM Albuquerque, Williams Assoc. 505-255-1638 
NY Fayetteville, M.P. Andrews 315-637-3144 
NC Greensboro, FM Assocs. 919-294-2754 
Ohio Cleveland, DietriCh & Assocs. 216-781-1855 
Ohio Dayton, Dietrich & Assocs. 513-223-2992 
Okla Tulsa, Carey, Wolf & Assoc. 918-622-9233 
Pa Pittsburgh, Dietrich & Assocs. 412-892-2992 
Tex Austin, Carey, Wolf & Assoc. 512-345-0876 
Tex Ft. Worth, Carey, Wolf & Assoc. 817-736-1995 
Tex Houston, Carey, Wolf & Assoc. 713-643-2114 
Utah Salt Lake Cny, Haskel Engrg. & Supply 

801-487-2238 
Wash Seattle, Showalter..Judd. Inc. 206-762-2310 

TENOR CO.,INC., 17020 W. Rogers Dr., New Berlin, Wisc., 
53151. Tel: 414-782-3800; Sis. Mgr: R. Turnbull 

TENSOLlTE, Div. Carlisle Corp., W. Main St .. Tarrytown, 
N.Y., 10591. Tel: 914..631-2300, TWX: 710-567-1202 

Local Sales Offices & Reps. 
Ariz Scottsdale. Piper Sis. Co. 602-946-4437 
Cal Monterey Park, Aero-K.A.P. 213-573-5313 
Colo Denver, Todd Assocs. 303-777-4381 
Conn Canaan, Hathaway Elctms. 617-646-1380 
Fla W. Palm Beach. Kinnally 305-967-3541 
III Chicago, J. Golten 312-725-7870 
Ind Greenwood, V. Schillinger Co. 317-688-2250 
Mass Arlington, Hathaway Elctrns. 617-646-1380 
Minn St. Paul, Cahill Assocs. 612-739-8445 
Mo SI. Charles, Buse Sis. Co. 314-946-6430 
NY Penfield, J. Lazor Assoc., Inc. 716-473-8337 
NY Tarrytown, F. WrOblewski 914-631-2300 
Pa Paoli. Stitzer Assocs. • 215-644-5500 
Tenn Oak Ridge, G. K. Bickford 
Tex Dallas. Blackbum Assocs. 214-FL-1-9991 
Va Fairfax, Snyder & Massey Assocs. 703-273-1413 
Wash Seattle, Barrett Sis. Co. 206-865-6991 

TERADO CORP., 1~ Raymond Aye" St. Paul, Minn. 
55108, Tel: 612..646-2868; SI .. Engr: W,M, Sorenson 

Vol 1"1106,907 
Local Sales Offices & Reps. 
Cal Redwood City, Sinai..Johnson. Inc. 415-363-8263 
Cal Torrance, Barstow & Doran, Inc. 

213-325-4140.325-2240 
Ga Atlanta. J.E. Joyner & Assocs. 404-756-7495 
III Chicago, R. M. Weisz Assocs. 312-637-9117 
Mass Northboro, W. B. Pray Sis .• Inc. 617-393-3434 
MiM St. Paul, W. Engelbretson 612-222-2338 
NJ Caldwell, A. Carf & Co. 201-226-2263 
Tex Dallas. Maynard-GuM Sis. Co. 214-742-2384 

TERADO Local Distributors 
Ariz Tucson, Inland Elctrn Supply Co., Inc, Box 4010. 

715 E. Broadway 
Ky Louisville, Burks, P.I.. 842 S. 7th 502-589-3960 
Minn Duluth, Northwest Radio, 123 E. First St. 

218-727-1565 
Mo St. Louis. Van Sickle Radio Eletms. Inc. 1915 

Washington A.ve 314-MA-1-5000 
'TERADYNE, INC., 163 Essex SI., Boston, Mass .. 0211"1 

Tel: 617-482-2700, TWX: 71().321-1OSS; V.P. Sis: J. 
Prestridge 
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TERADYNE COMPONENTS, 900 Lawrence St., LOWell, 
Mass .. 01852, Tel: 617-454-9195, TWX: 71 ()"343-1758; 
V.P. Marketing: T. Neavitt 

TEST .. MEASURING INSmS. INC., North AmerIcan 
PhilIps Co., 224 Duffy Aye •• HicksyUle, N.Y •• 11802, Tet: 
516-43M800. TWX: 51()'221-1839; VP .. OM: A. Katz; 
Prod. Mgr: A. Van Kranenburg _ ••• MM'MM. Vol ce422-42S* 
Local Sales Offices & Reps. 
Ala HuntsVille. E.G. Holmes 205-837-6900 
Ariz Phoenix, Cleveland Entprs. 802-938-4620 
Cal inglewood, L & M Engrg. 213-674-6850 
Cal Santa Clara, L & M Engrg. 408-243-2891 
Fla OrlandO, E.G. Holmes 305-24.1-2128 
Ga Chamblee, E.G. Holmes 404-451-6161 
III Des Plaines. Marsland Assocs. 312-298-2620 
Ind Indianapolis, Marsland Assocs. 317-924-3566 
Kans Merriam, Tech. Rep. Inc. 913-432-4110 
Md Baltimore, Dynarep Co. 301-539-5148 
Mass Waltham, Test & Measuring Instr. 617-890-0588 
Minn Minneapolis, Marsland Assocs. 612-545-4481 
Mo Hazelwood, Tech. Rep. Inc. 314-524-6900 
NJ Cherry Hill, Test & Measuring Instr. 

609-667-7711 
NM Albuquerque, Cleveland Entprs. 505-298-7671 
NY HiCksville, Test & Measuring Instr. 516-433-8800 
NY Syracuse, Tesca Assocs. 315-463-4566 
Ohio Worthington, Ohio Instrs. 614-865-0743 
Tex Austin, Crockett Engrg. 516-476-6801 
Tex Dallas, Crockett Engrg. 214-637..6120 
Va Springfield, Dyna Rep. Co. 703-321-8630 
Va Virginia Beach, E.G. Holmes 703-340..6556 
Wash Seattle, Comptronics 206-284-4842 
Exp: Santurce. Puerto Rico, Philips Elctrns. Inc. 

809-725-4645 
TESTEX INC., See Automedia Inc. 
TEXAS CAPACITOR CO." INC., 7830 Weslglen Dr., 

Houston. Tex .• 77042, Tel: 713-782-9232; Sis. Mgr: R. 
Redding 

TEXAS Local Distributors 
Okla Tulsa, Oil Capitol Elec., 708 S. Sheridan 

918-836-2541 
Tex Houston, Hamiltonl Avnet Elctms., 1216 W. Clay 
Tex Houston, Harrison Equip. Co. Inc., 1616 

McGowen St. 713-224-9131 
TEXAS INSTRUMENTS, Components Grp., Box 5012, 

Dallas, Tex., 75222, Tel: 214-238-2011. TWX: 
910-867-4702; Sis. Mgr: C.M. ClOugh 

TEXAS Local Distributors 
Ala Huntsville, Cramer/Ew Huntsville, 2310 Bob 

Wallace Ave.SW 205-539-5722 
Ariz Phoenix, Kierulff - Phoenix, 2633 E. Buckeye Rd. 

802-273-7331 
Cal Goleta, RadiO Prods. Sis., 350 S. Kellogg Ave 

805-964-8623 
Cal Irvine, Cramer/L. A .. 17201 Daimler St. 

714-979-3000 
Cal Los Angeles, Radio Prods. SiS., 1501 S. Hill St. 

213-748-1271 
Cal Palo Alto, Kierulff-Palo Alto, 3969 E. Bayshore 

Rd. 415-968-6292 
Cal San Diego, Radio Prods. Sis., 7889 Clairemont 

Mesa Blvd. 714-292-5611 
Conn Hamden, Arrow Elctrncs .• 295 Treadwell SI. 

203-248-3801 
Conn North Haven, Cramer/Conn., 35 Dodge Ave. 

203-239-5641 
Fla Hollywood, Cramer/Ew Hollywood, 4035 North 

29th Avenue 305-923-8181 
Fla OrlandO, Cramer lEw OrlandO, 345 North 

Graham Avenue, Box 20214 305-894-1511 
Ga Atlanta, Cramer I Atlanta, 3923 Oakcliff Industrial 

Court 404-448-9050 
III Chicago, Semiconductor SpeCialists. Inc. 

312-279-1000 
III Mt Prospect, Cramer IChicago, 1911 South 

Busse Road 312-593-8230 
Md Baltimore. Arrow Elctrns., 5207 E. Drive 

301-247-5200 
Md Baltimore. Cramer/Baltimore, 922-24 Patapsco 

Avenue 301-354-1)100 
Md Gaithersburg, Cramer lEw Washington, 18021 

Industrial Drive 301-948-0110 
Md Hyatlsville, Milgray IWashington, 5405 Lafayette 

PI. 301-864-1111 
Mass Newton. Cramer Elctrn. Inc., 85 Wells Avenue 

617-969-7700 
Mass Newton, Cramer/lritemational, 85 Wells Ave. 

617-969-7700 
Mich Uvonla. Cramer/Detroit, 13193 Wayne Road 

. 313-425-7000 
Minn Edina. Cramer/Bonn. 7275 Bush Lake Road 

612-635-1611 
NJ Cherry Hili, Milgray/Delaware Valle~, 1165 

Marlkrass Rd, 509-424-1300 
NJ Moonachie, Cremer IN.J .• 1 Barrett Ave. 

201-935-5600 



MANUFACTURERS & SALES OFFICES DIRECTORY 

NJ Pennsauken, Cramer/Pa., 7300 Rte. 130 No. 
215-923-5950 

NM Albuquerque, Cramer/N.M., 137 Vermont N.E. 
. 505-265-5767 

NY East Syracuse, Cramer/Syracuse, 6716 Joy 
Road 315-437-6671 

NY Endwell, Cramer/Binghamtom, 3220 Watson 
Blvd. 607-754-6661 

NY Farmingdale, Arrow Elctrns., Inc., 900 Broad 
Hollow Rd., Rte. 110 516-694-6800 

NY Freeport, MilgraylNew York, 191 Hanse Ave 
516-546-6000 

NY Hauppauge, Cramer/Systems, 29 Oser Ave. 
516-231-5682 

NY Hauppauge, L.I., Cramer/Long Island, 29 Oser 
Avenue 516-231-5682 

NY Rochester, Cramer/Rochester, 3259 Winton 
Road South 716-275-0300 

NY Rochester, Rochester Radio, 140 Main SI. 
716-454-6300 

NC Winston-Salem, Cramer/EW, 938 Burke Street 
919-725-8711 

Ohio Cincinnati, Cramer/Tri-States, 666 Redna Terr. 
513-771-6441 

Ohio Cleveland, Arrow Elctrns., 23945 Merchantile Rd. 
216-464-2000 

Ohio Cleveland, Cramer/Cleveland, 5835 Harper Road 
216-248-8400 

Pa Philadelphia, Milgray/Delaware Valley 
215-228-2000 

Tex Houston, Harrison Equip. Co. Inc., 1616 
McGowen SI. 713-224-9131 

Utah Salt Lake City, Cramer/Utah, 391 West 2500 
South 801-487-3681 

Utah Salt Lake City, Standard Supply Co., 225 E. 6th 
So. 801-355-2971 

Wash Seattle, Kierulff - Seattle, 5940 6th Ave. S. 
206-763-1550 

Wisc Milwaukee, Cramer/Wisconsin, 5626 North 91st 
Street 414-462-8300 

TEXAS INSTRUMENTS, 34 Forest SI., Attleboro, Mass., 
02703, Tel: 617-222-2800, TWX: 617-222-1259; Mktg. 
Staff: F.P. Stearns 

TEXAS Local Distributors 
Ore Portland, Almac/Stroum Elctrns, 8888 SW 

Canyon Rd 503-292-3534 
Wash Seattle, Almac/Stroum Elctrns, 5811 Sixth Ave 

S. 206-763-2300 
TEXAS INSTRUMENTS, Control Prods. Div., 35 'Forrest 

SI., Attleboro, Mass., 02703, Tel: 617-222-2800; Ad. 
Mgr: J. Fusek 

TEXAS INSTRUMENTS, INC., Digital Sys. Div.-Houston, 
Box 1444, Houston, Tex., 77001, Tel: 713-494-5115; 
Sis. Mgr: J. McEwen 

TEXAS INSTRUMENTS, Elctrn. Interconnection Prods., 
35 Forrest St, Attleboro, Mass., 02703, Tel: 
617-222-2800, TWX: 710-346-0566; Nat'l. Sis. Mgr: L 
Smith .............................................................. Vol 3e925-941 
Local Sales Offices & Reps. 
Ariz Phoenix, Shefler Kahn Co. 602-258-7893 
Cal Los Angeles, M.A. Stolaroff Co. 213-295-7781 
Cal Menlo Park, Long & Assoc., Inc. 415-327-1300 
Colo Denver, Walker Assoc. 303-623-8713 
Conn Hartford, Victor Assoc. 203-246-5643 
Fla Orlando, Gra-Mar Inc. 305-894-3351 
III Rolling Meadows, Sumer Inc. 312-394-4900 
Ind South Bend, Valentine Schillinger & Assoc. 

Mass Framingham. Victor Assoc. 
Mich Dearborn, Pitcher Poulin 
NJ Haddonfield. T ai Corp. 
NY Garden City, Comtronic Assoc. 
NY Syracuse, Canavan-Scanlon Assoc. 

219-291-6258 
617-879-5710 
313-582-5450 
609-854-3011 
516-741-8966 

315-463·9161 
Ohio Cleveland, A. Baier Co. 216-461-6161 
Va McLean, D. Carwithen Assoc. 703-821-3131 
Wash Seattle, Blair Hirsh Co. 206-783-3423 
For: Can., Montreal, Allied Elctrn. Sales 514-488-5547 

For Local Source Data Call Toll-Free 8Q0.645-9200 
(In N.V. State Call 516-29+0990 Collect) 

TEXSCAN CORP., 2446 N. Shadeland Ave., 
Indianapolis, Ind., 46219, Tel: 317-357-8781, TWX: 
810-341-3184; V.P. Mkt: R. Shevlot ................ VolletiI4 
Local Sales Offices & Reps. 
Cal Los Angeles, RF Assocs. 
Cal Palo Alto, RF Assocs. 
Colo Boulder, A.L.S. Elctrns. 
Conn Hamden, Instrs. ConsllS. 
Fla Orlando, Truex Assocs. 
III Park Ridge, RF SpeCialists 
Ind Indianapolis, RF Specialists 
Kans Merriam, Technical Reps. 
Md Sonco, Wheaton 
Mass Waban, Instrs. Conslts. 
Mich YpSilanti. Micro Sis. Corp. 
Mo Hazelwood, Technical Reps. 

213-478-1586 
415-327-5531 
303-447-2436 
203-248-4174 
305-841-8931 
312-698-2044 . 
317-783-7630 
913-432-4110 
301-942-9420 
617-969-9881 
313-482-1229 
314-524-6900 

NJ Hazlet, Mer Mon Elec. Instr. 201-264-1851 
NM Albuquerque, A.L.S. Elctrns. 505-298-2575 
NY Great Neck, Robert Diamond, Inc. 516-482-8387 
NY Syracuse, Labtronies 315-454-9314 
Ohio Dayton, Micro Sis. 513-298-3033 
T ex Dallas, Airep Elctrn. 214-363-5291 
Wash Seattle, Dewar & Assoes. 206-763-2233 

TEXSCAN MICROWAVE PRODS., 2446 N. Shadeland 
Ave., Indianapolis, Ind., 46219, Tel: 317-357-8781, 
TWX: 810-341-3184; Sis. Mgr: R. Shevlot 

TEXTOOL PRODS., INC., 1410W. Pioneer Dr., Irving, Tex., 
75061, Tel: 214-259-2676; Sales Mgr: J. Stoddart; 
Cusl. Svc: R. White; G.M: E.C. Karnavas 

THERM-O-LAB CORP., 6940 Farmdale Ave., N. 
Hollywood, Calif., 91605, Tel: 213-875-0105; Sis. Mgr: 
D. Page; Chief Engr: D.W. Philipp; Gen. Mgr: R.L. 
Weible 

THERMAL AMER. FUSED QUARTZ, Change Bridge Rd., 
Montville, N.J., 07045, Tel: 201-334-7770; Sis. Dir: J.F. 
von Sternberg 

THERMAL SYS., Div. Axial Corp., 13920 S. Broadway, Los 
Angeles, Cat., 90061, Tel: 213-FA-I-4350, TWX: 
910-346-6774; Sis. Mgr: J.E. Houck 

Local Sales Offices & Reps. 
Ala Huntsville, Kemp Instrs., Inc. 205-837-4304 
Ariz Phoenix, R. A. Mayes Co. 602-279-5243 
Cal Costa Mesa, Scrantom Engrg., Inc. 714-979-6373 
Cal Los Angeles, Thermal Sys. 213-321-4350 
Cal Palo Alto, Harris Engrg. Assocs. 415-328-3370 
Colo Broomfield, R. A. Mayes Co. 303-466-6311 
Conn Guilford, R. H. Whitehead Assocs. 203-453-3762 
Fla Ft. Lauderdale, Orbe, Inc. 305-771-8915 
Fla SI. Petersburg, Orbe, Inc. 813-894-0687 
III Oak Park, Joe Popp Sis. Co. 312-MA·6 -3711 
Kans Overland Park, Penzer - Mankus Assocs., Inc. 

913-381-0004 
Kans Wichita, Penzer-Mankus Assoes., Inc. 

316-522-4101 
Md Rockville, Farrell Assoes. 301-424-9460 
Mass Boston, R. H. Whitehead Assocs. 617-542-7676 
Mich Plymouth, ROMARC 313-455-0300 
Mo HazelWOOd, Penzer-Mankus Assocs. 

314-731-4334 
NJ East Orange, Friedman Assocs., Inc. 

201-673-2500 
NM Albuquerque, R. A. Mayes Co. 505-265-7989 
NY Buffalo, H. C. Johnson Agencies 716-632-7880 
NY Fayetteville, H. C. Johnson Agencies. Inc. 

315-637-9383 
NY Garden City, L.t., Friedman Assocs., Inc. 

516-746-5199 
NY Guilderland, H. C. Johnson Agencies, Inc. 

518-456-9681 
NY Rochester, H. C. Johnson Agencies, Inc. 

716-482·3000 
NC Winston-Salem, Electronic Marketing Assocs., 

Inc. 919-722-5151 
Ohio Cleveland, Del Steffen & Assocs., Inc. 

216-461-8333 
Ohio Dayton, Del Steffen & Assocs., Inc. 

513-293-3146 
Pa Glenside, Elcom, Inc. 215-885-1325 
SC Greenville, Elctrn. Mktg. Assocs., Inc. 

803-268-1125 
Tex Dallas, Apogee Engrg. Svcs., Inc. 214-352-2083 
Wash Renton, D & D SiS., Inc. 206-226-4120 

THERMALLOV CO., INC., 2021 W. Valley View La., 
Dallas, Tex., 75234, Tel: 214-243-4321, TWX: 
910-861-5542; East. Sis, Mgr: M. Stephens; West. Sis. 
Mgr: L Tucker; Tech. Coord: R, Jones ........ Vol2e945 
Local Sales Offices & Reps. 
Ariz Phoenix, J. Heaton 
Cal Los Angeles, Dash Sis. 
Cal Menlo Pk., J. Heaton 
Colo Denver, Lindberg Co. 
Fla Clearwater, Dyne-A-Mark 
Fla Fern Pk., Dyne-A-Mark 
Fla Pompano Sch., Dyne-A-Mark 
III Chicago, Berndt 
Ind FI. Wayne, R.O. Whitesell 
Ind Indpls., R. O. Whitesell 
Ind Kokoma, RO. Whitesell 
Ky Louisville, RO, Whitesell & Assoc. 
Md Bethesda, Warren Mount Co. 
Mass W. Concord, Sales Engrg. 
Mich Southfield, R.O. Whitesell 
Mich SI. Joseph, RO. Whitesell 
Minn Mpls., Wenco Sis. 
Mo SI. Louis, Ensco-Rep 
NJ Fairlawn, C. R. Mayer 
NM Albuquerque, Lindberg 
NY Huntington, C. R Mayer 
NY No. Syracuse, Advanced Comps. 
Ohio CinCinnati, R.O. Whitesell 
Ohio Dayton, RO. Whitesell 
Pa Pittsburgh, RO. Whttesell 
Tex Garland, Carter Assocs. 
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602-264-7887 
213-487-0685 
415-369-4671 
303-758~9033 
813-446-3229 

305-942-5870 
312-283-0713 
219-432-5591 
317-359-9283 
317-453-6868 
502-893-7303 
301-657-9312 
617-369-3943 
313-358-2020 
616-983-7337 
612-866-3639 
314-542-3935 

505-345·2489 
516-921-7876 
315-699-2671 
513-521-2290 
513-298-9546 
412-242-0100 
214-276-7151 

THIEM 

Utah Salt Lake City, Lindberg 801-364-6409 
THERMALLOY Local Distributors 
Cal Garden Grove, Allied Elctrns., 12311 Industry SI. 

213-598-6605 
Cal Hollywood, Hamilton/ Avnet Elctrncs. 

305-925-5401 
III Chicago, Allied Elctrns., 2400 W. Washington 

Blvd. 312-421-2400 
III Chicago, Semiconductor Specialists, Inc. 

312-279-1000 
Md Baltimore, Radio Elec. Service Co., 1026 

Cromwell Bridge Rd. 301-823-0070 
NY Rochester, Simcona Elctrncs. Corp., 275 MI. 

Read Blvd. 716-328-3230 
Ohio Cleveland, Pattison Supply Co., 4550 Willow 

Pkwy. 216-441-3000 
Tex Dallas, Hamilton/Avnet Elctrns., 2403 Farrington 
Tex FI. Worth, Allied Elctrns., 401 E. 8th SI. 

817-336-5401 
Tex Houston, Harrison Equip. Co. Inc., 1616 

McGowen SI. 713-224-9131 
THERMO ELEC. CO., INC., 109 Filth St., Saddle Brook, 

N.J., 07662, Tel: 201-843-5800, TWX: 710-99G-5108; 
SIs. Mgr: L.A. Watson; Prod. Mgr: W.A. Roberts; Prod. 
Mgr: E. Jansen 

Local Sales Offices & Reps. 
Cal North Hollywood, Thermo Elc. 213-765-5276 
Colo Denver, Ross Equipment Co. 303-759-4215 
Ga Atlanta, Thermo Elec. 404-633-9584 
III Hinsdale, Thermo Elec. 312-325-2840 
La Baton Rouge, Alford, Woods & Childs 

504-275-5480 
Md Severna Park, Arobone & Cline 301-752-3444 
Mass Norwood, Thermo Elec. 617-769-2370 
NJ South Hackensack, Thermo Elec. 201-487-5400 
NY Rochester, Thermo Elec. 716-377-4632 
Ohio Cleveland, Thermo Elec. 216-333-0247 
Pa Philadelphia, Arobone & Cline 215-248-1243 
Tex Houston, Thermo Elec. 713-644-5466 
Va Richmond, Arobone & Cline 703-643-7373 
Wash Bellevue, Transdynamies 206-232-1094 

THERMO-ENERGY CONVERTERS CORP., 36-50 38th 
SI., Long Island City, N.Y., 11101, Tel: 212-937-5977; 
Sis. Mgr: E.C. Jacobs 

--- Advertisement ---

Thermo-Energy Converters Corp. 
manufactures high efficiency thermoe
lectric generators in lOW to 1300W 
range, operating on commercial fuels. 
DC outputs: 1.5V to 48V; AC outputs 
up to 220V. TECC generators serve as 
power sources fOr remote microwave 
and other telecommunication equip
ment, marine and aeronautical sys
tems, beacons, remote traffic signals, 
emergency power, corrosion protec
tion, and any applications where unat
tended automatically controlled 
electricity generation is required. Con
stant voltage models and hybrid mod
els delivering power in milliseconds 
are available. 

Lower priced T.E. Generators!Bat
tery Chargers for less demanding ap
plications are also available in quantity 
orders. 

THERMO SYR, INC., 2500 Cleveland Ave., N., SI. Paul, 
Minn., 55113, Tel: 612-633-0550; Sis. Mgr: J. Lerich 

THERMOMETRICS, INC., 15 Jean. PI., Edison, N.J., 08817, 
Tel: 201-548-2299; Sis. Mgr: H. Broitman 
--- Advertisement ---

THERMOMETRICS, INC., manu
facturers of Thermistors - Flakes, 
Beads, Probes, all resistance values. 
High temp. units stable to 450·C. Flow 
sensor probes, Infrared detectors, 
Non-contact temp. sensors, Special as
semblies, Production quantities; Ex
perimental and developmental units 
(201)548-2299. 

THETA-COM CATV, Div. Theta-Com of Calif., Box 9728, 
Phoenix, Ariz, 85020, Tel: 602-944-4411, TWX: 
910-957-1601; Mgr of Prods:'G.C. Kleykamp 

THETA INSTR. CORP., 24 DwIght PI" Fairfield, N.J., 
07006, Tel: 201-227-1700; Sis. Mgr: T, Villano 

Volle377 
Local Sales Offices & Reps. 
Cal EnCino, King-Way Assocs. 213-788-4124 

THIEM INDUSTRIES, INC., 1918 W. Artlsla Blvd" 
Torrance, Cal., 90504, Tel: 213-321-1911, TWX: 
910-346-6317; SIs. Mgr: H. Schauwecker; Program Mgr: 
W. Telkamp .......................................................... Vol ~e367 
Local Sales Offices & Reps. 
Cal Cupertino, Inter-Link Sys. 408-257-7165 
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Cal Harbor City. Edwards Assocs. 213-541-2600 
cal San Diego. Mesa Elctrns. 714-278-802t 
Colo Woodland Park. The Chartier Co. 303-687-2758 
III Addison. R.E. Stemm Inc. 312-279-2440 
Kans Leavenworth, Mid·West Mktg. Mfg. Rep. Inc. 

913-651-2929 
Mass Sudbury, LJ. Maroni Assoc. 617-443-6231 
Minh SI. Paul, Knox Assocs. Inc. 612-488-5402 
Mo Florissant, Mid-West Mktg: Mfg. Rep. Inc. 

314-813-0342 
NY Cortland, RJC Assocs. 607-753-3909 
NY Irvington, H. Shprentz Co. 914-591-7970 
Ohio Medina, McShane 216-725-4568 
Pa Paoli, T. Griffin Co. 215-644-7710 
Tex Dallas, A.W. Mureen Co. 214-369-7561 
For: Can., Toronto. Ohl., Lisle Inslr. Sys., Ltd. 

249-9151 
---- Advertisement -._--

Specializing in the design and develop· 
ment of sophisticated timing and 
counting equipment such as digital 
clocks, calendars, time code genera· 
tors, readers and translators, tape 
search systems, timers, sequential time 
programmers and related equipment_ 

Manufacturers of Parabam digital tim
ing equipment. 

Custom metal enclosures and cabine· 
try for the electronics and computer 
industries. 

THIN FILM SERVICES, Sox 186, Gile, Wisc., 54525, Tel: 
715-561-2031; Owner: A.G. Ahonen 

THIOKOL CHEMICAL DIV., 780 N. Clinton Ave., Trenton, 
N.J., 08607, Tel: 609-396-4001, TWX: 5tO-685-9590; 
Bus. Mgr. Elec. Prod: J.P. McLusky 

THOMAS & BETIS CO .. 36 Butler St., Elizabeth, N.J., 
0720l!, Tel: 201.354-4321, TWX: 201-354-6621; Assl. 
SIS.Mgr: J. Wimmer 

THOMAS Local Distributors 
Cal Menlo Park, Bell Inds .. Elctm Distr. Div., 1070 

Obrien Dr 415-323-9431 
Cal San Jose, Guemant Ind'l. Elctrns., 1000 S. 

Bascom Ave. 
Ind Ft Wayne, Ft. Wayne Elctrns. Supply, 3606 

Maumee Ave. 219-742-4346 
La Baton Rouge, Ralph's, Inc., 1732 Plank Rd. 

504-344-3761 
La Lafayette, Ralph's Inc., 3004 Cameron 51. 

318-234-4507 
La New Orleans, Ralph's, Inc., 4334 Stemway Dr. 

504-242-2731 
NJ Springfield, Federated Elctrns. Div. Federated 

Purchaser, Inc., 155. Rte. 22 . 201-376-8900 
NY Buffalo, Summit Disl. Inc .. 916 Main SI. 

716-884-3450 
Ohio Cleveland, Pattison Supply Co., 4550 Willow 

Pkwy. 216-441-3000 
Ohio Solon, REPCO, 6835 Cochran Rd. 216-248-8900 
Ohio Warren, REM Elctrns. Supply Co., 264 W. Market 

SI. 216·399-2777 
Ore Portland, Almac/Stroum Elctrns, 8888 SW 

Canyon Rd 503-2924534 
Tex Beaumont. Ralph'S, Inc., 1270 Broadway 

. 713-833-9443 
Tex Houston, Harnson EqUIp. Co. Inc., 1616 I 

McGowen SI. 713-224-9131 
Tex Lubbock, R & R Elctrn Supply Co, 1607 Ave. G, I 

Box 1860 806-765-7727 
Wash Seattle, Almac/Stroum Elctrns, 5811 Sixth Ave 

S. 206-763-2300 
THOMAS ELCTRNS., INC., 100 Riverview Dr:, Wayne, 

N,J., 07470, Tel: 201-696-5200, TWX: 710-988-5836; 
Sales Mgr: Ben Setticase; President:· Peter Seats; Ex. 
Vice Pres: HA Ketchum 

Local Sales Offices & Reps. 
Cal Los Altos, Cain-White & Co. 415-948-6533 
cal Pasadena, A·F Sis. Engrg ... lnc. 213-681-5631 
Colo Wheatridge, Waugaman Assocs., Inc. 

. 303-423-1020 
Md Lanham, Eastern Comps. 301-794-8610 
Mass Norwood, Stan Pierce, Inc. 617-762-3164 
NM Albuquerque, Waugaman Assocs .. Inc. 

505-265-4097 
Okla Broken Arrow, P. J. Scanlon Co. 
Pa Philadelphia, Eastern Comps. 215-927-6262 
Tex Richardson, P. J. Scanlon Co. 214-231-468t 
Exp: Fairfield, N.J .• PantronicS, Inc. 201-575·1177 
Exp: New York CIty. N,Y .• Sylvan Ginsbury 

212-689·5212 
For: Can., Montreal, Specially Elctrns., Inc. ! 

514436-4500 I , 
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THOMAS & SKINNER. INC. 1100 Easl 23rd 51., 
Indianapolis, Ind •• 46206. Tel:· 317-823-2501; Magnet 
Diy. Mgr: D.E. Stumph; Laminatfon DIv. Mgt: D.O. Mink; 
Product Mgr.·lnstrumentatlon G.J. Cunningham .. I 

. Vall-SIS 
Local Sales Offices & Reps. 
Cal LOS Angeles, Thomas & Skinner, Inc. 

213-532-0960 
III Chicago, Thomas & Skinner, Inc. 312-743-5511 
NJ Newark, Thomas & Skinner, Inc. 201-242-7110 
Ohio Somerset, Thomas & Skinner, Inc. 614-743-2380 

THOMSON·CSF ELECTRON TUBES, 50 ROCkefeller 
Plaza, Depl. 916, N.Y., N.Y., 10020, Tel: 212'489-0400; 
Mklg. Mgr: W. Mclaughlin: TeCh. Mgr: A. Delaye 

THOMSON·CSF INC .. 50 Rockefeller Plaza, New York, 
N.Y., 10020, Tel: 212-489-0400; V.P: P Bachar, Jr.; 
V.P.-Avionics: J. Lane Ware 

THORELCTRNS. CORP., 741 Livingston SI., Elizabeth, 
N.J., 072.07, Tel: 201-354-2420; Pres: A. Crudele 

3M CO. ELECTRO PRODS. DIV., 3M Center. St. Paul. 
lIIlnn., 55101. Tet 612-733·1110; SIs. Mgr: CoH. Carler 

Vol a-846-853 
Local Sales Offices & Reps. 
Ala Anchorage 907-279-6481 
Cal Los-Angeles (213)726-1511 
Cal So. San FranciSco 415'761-1155\ 
Ga Atlanta 404·451-1681 
Haw Honolulu 808-841-0147 
III Chicago 312-585-7800 
Mass Boston 617-449-0300 
Mieh Detroit . 313-477-5000 
Minn SI. Paul 612-733-5960 
Mo SI. Louis 314-991-1320 
NJ West Caldwell 201-227-9100 
NY Buffalo 716-894-5214 
NC High Point 919-883-0141 
Ohio Cinc;innati 513-242-2313 
Ohio Cleveland 216-267-1800 
Pa Philadelphia 215-742-0200 
T ex Dallas 214-327-7311 
Wash Seattle 2.06-244-7200 

3M CO. ELECTRO PRODS. Local Distributors 
Ala Huntsville, Powell Eletrns/Huntsville, Box 1095, 

803 Oster Dr. 205-539-2731 
. Ala Huntsville, Powell Elctrns. Inc., 603 Oster Dr., 

Box 1095 205-539-2731 I 
Cal Mt. View. Powell Elctrns/California, .BoX 997, 411 

Fairchild Dr. 415-964-0820 
Cal MI. View, Ratel Elctrns .• 815 Maude Ave. 

415-965-2010 
Cal San Diego, Powell Elctrns. Inc., 5256 Kearny Villa 

Way 714-565-4444 
Cal Sun Valley, Richey Elctrn. Inc., 10871 La Tuna 

Canyon Rd. 213-875-2862 
Colo Denver. Vinson Assocs. Inc .. 2145 So. Clermont 

303-757-5151 
Fla Miami Springs, Powell Elctrns/Florida, Box 514, 

1740 NW 69th Ave 305-885-8761 
Fla Miami Springs, Powell Elctrns. Inc., 1740 N.w. 69 

Ave., Box 514 
Fla Orlando. Powell Elctrns/Florida, Box 5604, 2032 

Palmridge Way 305-859-1450 
Fla Orlando, Powell Elctrns. Inc., 2032 Palmridge I 

Way, Box 5604 305·859-1450 
III Chicago. Prehler ElectriC, 2300 N. Kilbourn 

312-384-6100 
III MI. Prospect, Magnuson Elctrns., 2420 Oakden 

SI. 312-956-0700 
Md Baltimore, TechniCo Inc., 1404 Bare Hills Ave. 

301-828-6416 
Md Beltsville, Powell Elctrns. Inc .. 10728 Hanna St. 

301-937-4030 
Md Beltsville, Powell Elctrns/Washington, 10728 

Hanna SI. 301-937·4030 
Mass. Waltham, Impact Sales Co .• Inc., 223 Crescent 

SI. 617-893-2850 
Mich Romulus, Harvey/Mich., 36312 Ecorse Rd. 

313-477-1650 
Minn SI. Paul, Ragon, 1136 W. Larpenleur SI. 

612-488-0201 
NJ Parsippany, DeancO Inc., 14ilA Parsippany Rd. 

201-386-1300 
NM Albuquerque, Vinson Assocs. Inc., 1108 Alvarado 

Dr. N.E., Box 3827 505-265-5991 
NY Farmingdale, DRW ElectronicS, 100 Milbar Blvd. 

. 516-249-2660 
NY Ithaca, Deanco Inc .. 714 W. Clinton SI. 

607-272-2198 
NC Greensboro, Technico Inc., 6223 Triport CI. 

919-294-1065 
Ohio Columbus, ElectroniCS Mlllg Corp., 1150 W. Third 

Ave. 614-299-4161 
Okla Tulsa, Nor,eII Elctrnll. Inc., 3340 So. Memorial 

Dr. 918-663-1247 
Pa PhIladelphia. Powell Elctrns. Inc., S. Island Rd., 

Box 8765 215-365-1900 

"'Vol. 4-1973 

Pa Philadelphia,Powel1 EIc1rns, Inc., Box 8765, S. 
Island Rd & Enterprise Ave 215-365-1900 

Pa Willow Grove, Technico Inc., 1525 Linden Ave. 
215-674-3858 

Tex Dallas, Norvell Elctrns. Inc., 10210 Monroe 
214-350·6771 

Tex Dallas, Powell Elctrns; Inc., 2860 Walnut Hill La. 
214-360-4186 

Tex Houston, Norvell Elctrns. Inc., 5440 Hillcrolt 
713-774-2568 

For Local Source Data C4n TOII-Frae 800-645-9200 
(In N.Y. State Cell 516-2114-0990 Collect) 
3M CO., 3M Center, 51. Paul, Minn., 55101, Tel: 

612-733·1110, TWX: 910-563.3712 
3M Local Distributors 
III Chicago, Elctrn. Distr. Co., Inc., 4900 N. Elston 

Ave. 
Mo SI. Louis, Van Sickle Radio Elctrns, Inc, 1915 

Washington Ave 314-MA-l-5000 
Neb Omaha, J·B Distributing Co .. 1616 Cass SI 

402-341-5525 
NY New York, Midway Ind'l. Elee., 38 E. 29th SI. 

212-889-0370 
For Local Source Data Can Toll-Free 800-645-t200 
(In N.Y. State Call 516-294-0990 Collect) 

3M CO .• Dielecll'lc Materials & Sys. DIy., 3 M Center, 51. 
Paul. Minn •• 55101. Tel: 612·733-4977; Sis. Mktg. Svce: 
D. Ottem ..................... m ............................ VoI a-l076-1087 
Local Sales Offices & Reps. 
Alas Anchorage 
Cal Los Angeles 213-726-1511 
Cal So. San Francisco 415-761-1155 
Ga Chamblee 404-451-1661 
III Bedford Park 312-458-2200 
Mass Needham Heights 617-449-0300 
Minn SI. Paul 612-733-1110 
Mo SI. Louis 314-991-1320 
NY Buffalo 716-694-5214 
NY New York 212-285-9600 
NY West Caldwell 201-227-9100 
NC High> Point 919·683·0141 
Ohio Cincinnati 513-242-2313 
Ohio Cleveland 216-267-1800 
Pa Philadelphia 215-742-0200 
Tex Dallas 214-327-7311 
Wash Seattle 206-244-7200 

THWING-ALBERT INSTR. CO., 10960 Outton Rd., 
PhHadelphia. Pa., 19154, Tel: 215-NE-7-01oo. TWX: 
710 670 1763; Tech. Prod. Mgr: W.H. Yarber II 

TIMBER·TOP, INC., 199E N. Main SI., Freeport, N.Y., 
11520, Tel: 516-FR-9-0850; Sis. Mgr: W.E. Fischer 

-. --- Advertisement ---

TIl's SYNCLAMPS are the ONLY 
quick'releasing, self·locking and IN· 
STANT NULLING SYNCHRO' 
CLAMPS! Their INTEGRAL STOPS 
permit component mounting and null· 
ing (techniques that can save 70% OR 
MORE of the mounting and nulling 
time!). SYNCLAMPS meet the 
MAXIMUM MIL SHOCK AND VI
BRATION: 2000 ft-Ibs I 2000 cps! 
They also have the LOWEST IN· 
STALLED COST of any type of 
ciampi A size and style for ANY size 
component and ANY application!! 

TIMES WIRE & CABLE. Sub. ·INSILCO Corp •• 358 HaD 
Aye •• Wallingford, Conn., 06492. Tel: 203-2611-3381, 
TWX: 710-476-0763; Sis. Mer: J. Barbara ... .vol 3-'413 
Local Sales Offices & Reps. 
Ala HuntSville; 20th Century Mktg. 
Ariz Scottsdale, Mercury Engrg. 
Cal Pica Rivera, Westrt'lp 
Cal San Diego, Westrep 
Cal San Jose, Westrep·North 
Colo Denver, ElCOm 
Fla Allamante Springs, WMM Assocs. 
Fla Clearwater, WMM Assocs. 
Fla Pompano Beach, WMM Assocs. 
III Chicago, Balhorn & Welch, Inc. 
Kans Overland Pk., Penzner Assoc. 
Kans Wichita, Penzner·Mankus Assoc. 
Md Towson, J·H Elctrn. SIs. 
Mass Clinton, F. J. Coleman & Co .. 
Mich Southfield, J. L. Montgomery, Inc. 
Mo Hazelwood, Penzner 
NM Albuquerque, Elclrn. Compo Sis. 
NC Charlotte, D.G. W.,lnc. 
NC Winston·Salem. D.G.w., Inc. 
Ohio Cincinnati, Giesting A$socs. 
Okla Okla. Cy., Ammon & ChampiOn 
Ore Beaverton, SeatronicS 
Pa Glenside. Precision E1ctms. 
Tex Dellas, Ammon & ChampiOn 
Tex Houston, Ammon & Champion 

205-772-9237 
602-945-1927 
213-949·2551 
714-279-9412 
408-265-7811 
303-771-6200 
305-831-4645 
813-446-0075 
305-943-3091 
312-889-5011 

913-DU+0004 
316-782·3684 

301-VA-5-4440 
617-894-1855 
313-358-2616 
314-731-4334 
505-256-9831 
704-334-7090 
919-766-7166 
513·931-0812 
405-947-1051 
503-640·1152 

215-MJ.6-8383 
214-233-5591 

713·PA·9-1233 
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Utah Salt Lake Cy., Elctm. Compo 801-486-2317 
Wash Seattle, Seatronics 206-767-4330 
Exp: N.Y" N.Y., Tennant & Sons 212-889-8530 
For: Can., Malton, Onl, A. Deskin Sis. Corp. 

416-877-5517 
For: Can., Vancouver, B.C., A. Deskin Sis. Corp. 

604-253-6396 
For: Can., W. Montreal, Que., A. Deskin Sis. Corp. 

514-384-1420 
TIMES Local Distributors 
NY Rochester, Simcona Elctrncs. Corp., 275 Mt. 

Read Blvd. 716-328-3230 
TITAN TOOL SUPPLY CO" INC., 68 Comet, Buffalo, N.Y., 

14216, Tel: 716-873-9907; Sis. Mgr: T. Kahn 
TlTCHENER, E.H. & CO., 8 Trtchener PI., Binghamton. 

N.Y., 13902. Tel: 607-772-1161, TWX: 510-252-1985; 
Sis. Mgr: A.D. Lindridge 

TMC SYSTEMS (ARIZ.). 930 W.st 23rd $1 •• Un" 26. 
T.mpe. Ariz.. 15282, Tel: 602-867-7174, TWX: 
.1MSo-1943; V.P. & S.M: D.R. Robineon 

VOl 2e45O.451 
Local Sales 0IIices & Reps. 
Cal Hawthorne, WCV Co. 213-772-4479 
cal Los Altos, IFIIA-North 415-961-2828 
Conn New Canaan, R.H. Sturdy 203-968-2580 
Fiji St. Petersburg, Lynch-Gentry 813-347-5131 
Fla Winter Park, Lynch-Gentry 305-671-7649 
III Chicago. Gassner & Clark 312-764-6121 
Md Baltimore. J. R. Daniel Co .• Inc. 301-825-3330 
Mass Wellesley Hills. R. Sturdy 617-235-2330 
NY SyracuSe. Naylor Elee. 315-472-9183 
Pa Willow Grove. J. A. Daniel Co., Inc. 

215-674-3850 
Tex Dallas, Blackburn Assocs. 214-351-9991 
Wash Seattle, Underwood & Underwood 206-243-2133 

TOBE DEUTSCHMANN LABS., INC., Box 74, Canton. 
Mass., 02021. Tel: 617-828-3366; VP: T. Deutschmann 
Jr. 

TODD PRODUCTS CORP.. 123 Mllbar Blvd.. 
Farmlngd.... N.Y.. 11735, Tet 518-293-3440, TWX: 
510-224-6514; SI .. Mgr: P. Todd ...... _. Vol 1.97-8. 
Local Sales Offices & Reps. 
Ariz Scottsdale. J. Smith Assocs. 602-943-4131 
Cal Fullerton, Product Data Co. 714-870-9151 
Cal Los Altos. Product Data Co. 415-941-4410 
Colo Boulder. J. Smith Assocs. 303-448-7509 
III Chicago, SEA Inc. 312-282-6694 
Ind Carmel, SEA Inc. 317-846-2593 
Mass Braintree. Bordewieck Engrg. 617-843-0845 
Mich Southfield.DATA-TRON 313-354-6421 
Minn Minneapolis, SEA Inc. 612-425-4455 
Mo Kansas City. Harris-Hanson Co. 816-444-9494 
Mo St. louis. Harris-Hanson Co. 314-432-3611 
NJ Cherry Hill, Williams Assocs. 609-424-4110 
NJ Woodcliff Lake, F&F Assocs. 201-778-6767 
NM Albuquerque, J. Smith Assocs. 505-255.2111 
NY Flushing. F&F Assocs. 516-334-1 160 
NY Guilderland. Electro-Modular Sys. 518-458-2665 
Ohio Dayton. DATA-TRON 513-223-8421 
Ohio Wickllffe,DATA-TRON 216-585-8421 
Tex Dallas. Dwayne Clement & Assoc. 214-238-6105 
Wash Seattle. R. S. Drake Assocs. 206-783-2755 
Wise Milwaukee. Sea Inc. 414-547-6637 

TODD SYSTEMS, 4 Radford PI., Yonkers, N.Y., 10701, Tel: 
914-963-3400; Sis. Mgr: S. Edwards 

TOHOKU METAL INDS., LTD., No 13-10, 7 choma, Ginza, 
Chuo-ku, Tokyo. Japan. Tel: Tokyo 542-6171; Sis. Mgr: 
K. Suzuki 

TOLEDO SCALE, Div. Reliance Elect. Co., 5225 Telegraph 
Rd .• Toledo, Ohio. 43612. Tel: 418-478-5811 

TOPAZ ELECTRONICS, 3855 Ruffin Rd., Sen Diego, 
Cal., 12123, Tat 714-278-0111. TWX: 91043501526; 
MIIIg. Mgr: L Towle; Sis. Mgr: J. Reed 

VOl 1e808-911; VOl aes82 
Local Sales Offices & Reps. 
Ala Huntsville. F-M Assocs. 205-538-9990 
Ariz Scottsdale. J. Smith Assocs. 602-943-4131 
Cal Anaheim. Topaz Elee. 714-278-0831 
Cal Los Angeles. Topaz Elec. 714-278-0831 
Cal Mountain VIew. Topaz Elelms. 4150968-3773 
Colo Boulder. J. Smith & Assocs. 303-498-7509 
Conn W. Hartford. Instr. Assocs. 203-52509367 
Fla Orlando. F-M Assocs. 3050851-5710 
III Chicago. Sumer Inc. 312-394-4900 
Ind Indianapolis. Mktg. Engrs; 317-548-1524. 
Iowa Cedar Rapids. Palatine Engrg. Sis. 318-38508071 
Kans Ando_. Palatine Engrg. Sis. 316-613-7512 
Kans Overland Park. Palatine .Engrg. SIs. 

Md Bethesda. Bartlett Assocs. 
Mass Bedford. Ins!(. Assocs. 
Mich Royal Oak. Sstullo 
Minn Hopkins. Waytek Co. 
Mo S1. Louis. Palatine Engrg. Sis. 
NM Albuquerque. J. Smith & Assocs. 

913-262-5643 
301 -656-3061 
617-27500700 
313-548-3910 
612-83505243 
314-428-7055 
505-255-21 I 1 

NY White Plains. Bartlett 914-949-6476 
NC Greensboro. F-M Assocs. 919-294-2754 
Ohio Cleveland. Setullo Co. 218-831-6904 
Ohio Dayton. Satullo Co. 513-434-9541 
Ore Portiand, Arnett Sis. 503-292-9746 
Pa Wayne. Bartlett 215-688-7325 
Tex Houston, Palatine Engrg: Sis. 713-748-4076 
Tex Richardson. Palatine Engr. Sis. 214-231-9489 

TOPFLIGHT CORP .• 160 East 9th Ave., York. Pa .• 17404. 
Tel: 717-843-9901, TWX: 510-&57-4849; Mktg. Dir: 
G.A: Conover; V.P. Gen. Mgr: P.F. Masterson 

TORIN CORP •• K.nnedy Dr •• Torrington. Conn •• 06790. 
Tel: 203-482-4422. TWX: 710-438-2343; Mktg. Sves. 
Adm: E. Myers ..................................... Vol.1052-1055 
Local Sales Offices & Reps. 
Cal Van NuYS. Torin Corp. 213-892-0741 
Conn West Hartford. Torin Corp. 203-568-3790 
III Arlington Heights. Torin Corp. 312-593-0660 
III Elgin, Cole Dynamics 312-742-3000 
Minn S1. Paul. Hultgren & Strutzellnc. 612-645-9121 
NY Binghamton, Torin Corp. 607-797-7389 
NY Rochester. Torin Corp. 716-586-8750 
Tex Dallas. Torin Corp. 214-942-8822 

TORIT CORP., 1133 Rankin S1. (P.O. Box 3217). St. Paul. 
Minn .• 55165. Tel: 612-698-0391; V.P. Sls.lMktg: T.G. 
Ranheim 

TOROTEL. INC •• 13402 S. 71 Hwy~ Grandview, Mo •• 
84030, Tet 818-781-8314, TWX: 910-777-7037; Sle. Mgr: 
H. FOland; Cuat. Sve. Mgr: B. Bradshaw 

VOI2e453; Vol :Je538-541.1304,1305 
Local Sales Offices & Reps. 
Ariz Scottsdale. Gassner & Clark 602-945-7979 
Cal Los Altos. Parsons Co. 415-941-4745 
Cal Los Angeles. EI-Com Sis. 213-223-1351 
Fla Pompano Beach. Varrelman-Gorman 

305-941-5544 
Fla Winter Park, Varrelman-Gorman 305-831-8688 
III Chicago. Gassner & Clark 312-764-6121 
Kans Shawnee Mission, Florence & Meyer 

913-722-5210 
Md Silver Sps .• Mechlronics 301-622-2420 
Mass Weston. J.J. Goode 617-235·3900 
Minn S1. Paul. H.A. Cullen 612-646-7371 
NY Manhasset. Win-Cor Elctrn. 516-627-9474 
NY Syracuse. T2 Elctms. 315-463-8592 
NC Charlotte. A.E. Over 704-366-8601 
Ohio Cleveland. H. Teplitz 216-371-2044 
Ohio Dayton. H. Teplitz 513-277-6531 
Pa BirChrunville. Jadelectronics 215-647-5151 
Tex Dallas. Norvell Assocs. 214-FL-7-6451 
Tex HouS1on, Norvell 713-774-2568 
Wash Bellevue. Western Tech. Sis. 206-454-3906 
For: Can .• Toronto. Ont .. WilSon Entprs. 416-231-7538 

TOROTRON. 255 Washinglon St. Mt. Vemon, N.Y .. 
10553. Tel: 914-664-2050; Ch. Eng: O. Zanger; Sis. 
Eng: M. Frank 

Local Sales Offices & Reps. 
NY Glen Cove. S. Glassman Assocs. 516-676-1039 

TORQUE SYSTEMS, 225 Crescent St.. Waltham. Masa •• 
02154, Tet 817-891.(1230; Mktg. Mgr: A.W. Sift 

Vol M22,868.991 
TORR LABS .• 2228 Cotner Ave., Los Angeles. Cal .• 90064. 

Tel: 213-477-1224; Sis. Mgr. W. Shellhammer 
Local Sales Offices & Reps. 
Cal Palo Alto. Engrg. Assocs. 
Colo Greeley. G. Moss Elctrns. 
III Chicago, J. Popp Sis. Co. 
Iowa Cedar Rapids. J.R. Sales Engrg. 
NJ Haddonfield. M & S Assocs. 
Ohio Cincinnati. Giesting & Assocs. 
Tex Dallas. Evans-McDowell 
Wash Seattle. R.K. Squibb. Inc. 

415-326-7842 
303-353-1452 
312-626-3711 
319-377.8211 
609-429-7055 
513-931-0812 
214-238-7157 
206-832-2450 

TORWICO ELCTRNS.. INC •• Ate. 70, Lakewood, N.J~ 
08701. Tel: 201-384-1aoo. TWX: 201-383-1611; SI .. Mgr: 
S. Karr ............ __ ._ •••••••• _ ......... _ .... __ .VOI sel307 

Local Sales Offices & RerS. 
Cal Tarzana. A. Capel 213-987-2233 
Conn Middletown. N.E. Reps .• Inc. 203-344-3273 
As Orlando. Gra-Mar. Inc. 305-894-3351 
III· Deerfield, W. Krueger 312-945-3720 
Md Baltimore. W.S. Warrington & Assoc. 

301-823-8759 
Mass Needham Hgts .• N.E. Reps .• Inc. 617-449-3093 
Mo St. Charles. Buse Sis. 314-948-8430 
NJ Haddonfield. TAl Assocs. 609-854-3011 
NY Fayetteville. H.C. Johnson 3150NE-7-9383 
NY . Great Neck. Trionic 516-466-2300 
NY Guiderland. H.C. Johnson Agencies 

NY Rochester. H.C.Johnson 
NY WIlliamsville. H.C. Johnson 
Ohio Kent. Norco Ind" 
Pa Glenshaw. H.C. Johnson Agencies 
Tex Fort Worth. W. Pat Fraiia Co .• Inc. 

*Vol. 4-1973 

518-458-9881 
718-482-3000 
716-832-7880 
216-678-8462 
412-961-0414 
817-738-2394 

TRANSC 

TRA-CON, INC .• 55 North St.. Medford. Mass .• 02155, Tel: 
617-391-5550; Sis. Mgr: A. Swartz 

Local Sales Offices & Reps. 
Cal Mountain View. K. Anderson Co. "415-961-6007 
NY Irvington. H. Shprentz Co. 914-591-7970 

TRACOR.INC .• 6500 Tracor La., Austin. Tex .• 78721. Tel: 
512-928-2800. TWX: 910-874-1372; Sis. Mgr: K.O. 
Mahlet; Sis. Mgr: E.L. Friedrich; Sis. Mgr: H.L. Thomas 

Local Sales 0IIices & Reps. 
Analytical Sales 
Cal Danville. Weslern Scien. Assocs. 
Ga Atlanta. Tracor. Inc. 
Ga Chamblee. Southem Analytical Co. 
Haw Kailua. W. L. Yauger 
III Chicago. J & E Assocs. 
Ind Indianapolis. Tech Sis. & Mktg. 
La Baton Rouge. Tek Lab 
Md Rockville. Analytical Assistance Dev. 
NJ Union, Tracor Analyticallnstrs. 
Tex Austin. Targa Analytical Sys. Devices 
Tex Austin. Tracor 

Industrial Sales 
Ala Huntsville. BCS Assocs. 
Ariz Scottsdale. BFA Corp. 
Cal N. Hollywood. M. Shovlowsky 
Colo Denver, BFA Corp. 
Colo Denver. Didier Denver 
Fla Orlando. BCS Assocs. 
Fla Plantation. BCS Assocs. 
III Chicago. Midwest Microwave 
Md Rockville. T. E. Corp. 
Mass Waltham, Technical Entprs. 
Mich Milford. H. M. Dyer Elctms. 
NM Albuquerque. BFA Corp. 
NM Las Cruces. BFA Corp. 
NY Garden City. PM Elctms. 
NC Greensboro. BCS Assocs. 
Tex Euless, Data-Aids 
Tex HouS1on. Data-Aids 
Wash Seattle. Showalter-Judd 

Medical Sales 
Cal Oakland, J. Taylor & Assocs. 
Cal Santa Fe Springs. AudioMed 
Cal Whittier. Electro Medical Inslrtn. 
Colo Arvada. Tracoustics 
Fla Orlando. Lee Assocs. 
Ga Atlanta, Tracor, Inc. 
III Chicago. Audiological Svc. & Supply 
Md Frederick. D. B. Creighton Assocs. 
Md Rockville. Tracor 
Mass Lawrence. Medical Engrg. ,Assocs. 
Minn New Brighton. Tracoustics 
Miss Jackson. Sound & Communications 
Mo St. Louis. EMI Labs. 
NJ Cherry Hill. N. J. Auditory Test. & Equip. 
NY' New York. Madsen Electromedics 
NY Staten Island. Medacoustics 
Ohio Cleveland. Environmental Technology 
Okla Oklahoma City. Oklahoma Audiometer Sve. Co. 
Ore Portland. Sanderson Safety· Supply 
SC Greenville. Safeco Equip. 
Tenn Chattanooga. Audio & Video Elctrn. 
Tenn Kingsport. Safeco Equip. 
Tex AuS1in. Audio-Medical Sys. 
Tex Austin. Tracoustics 
Tex HouS1on, Audio Elctrns. 
Wash Seattle. Safety & Supply 
For: Can .• Oakville. Ont., Madsen Elctrns. Ltd. 

TRAK MICROWAVE. 4726 Eisenhower Blvd .• Tampa. Fla .• 
33614. Tel: 813-884-1411; Reg. Sis. Mgr. T.G. Toth 

Local Sales Offices & Reps. 
Cal Los Angeles. RF Assocs. 213-478-1588 
Cal Palo Alto. RF Assocs. 4150327-5531 
III Highland Park. Feller Assocs. 312-433-3651 
Ind Rochester. Feller Assocs. 219-223-2377 
Mass Wayland. Wayland Engrg. Sis. 617-653-5256 
NM Albuquerque. Premmco 505-265-9629 
NY Hicksville. Salsbury Assocs. 518-938-1080 
NY Skaneateles 513-252-998! 
Pa Laf1lyette Hill. M. Lader 215-825-3177 
Tex Dallas. Cain & Co. 214-368-2897 
Va Woodbridge. M. Lader Co. 703-49-1-4731 

TRANS-MET ENGRG .• 601 S. Palm St.. La Habra. Cal .• 
90631. Tel: 213-691-2266; V. P. Mktg: D.R. Hornbaker; 
Gen. Mgr: D. Rail 

TRANS-SONICS. INC .• P.O. Box 326. Lexington. Mass .• 
02173. Tel: 617-272-1000. TWX: 710-332-1835; Dlr. of 
Mktg: J.P. Phillips 

TRAN-TEC CORP .• Box 1022. COlumbus. Neb .. 68601. Tel: 
402-584-2748; V.P: S. Zwick 

TRANS-TECH. 12 Meem Ave .• Gaithersburg. Md .• 20760. 
Tel: 301-948-3800. TWX: 710-828-0549; Sis. Mgr: E.T. 
Fleming 

TRANSCO PRODS .• INC .• 4241 Glencoe Ave .• Venice. 
Cal .• 90291. Tel: 213-821-7911. TWX: 910-343-8489; 
SIs. Mgr: W. Schoenberger 
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Local Sales OffiCes & Reps. 
AriZ Phoenix. PLS Assocs .• Inc. 602-957-11110 
Cal Los Altos. Jay Stone & Assocs: 415-948-4563 . 
Colo DenVer. PLS Assocs .• Inc. 303-77HII40 
Fla Clearwater. Southeastem Component Sis .• Inc: 
Ga Doraville. Transco Prods .•. Inc. 404-436-7544 
III Park Ridge. flF SpeciaHsts 312-698-2044 
Kans Wichita. Eugena Ca~r Assocs. 316-682-5782 
Md Conowi!l9O. TransC() Prods .• Inc. 301-378-3344 
Mti Ellicott City, VPI, Inc:. 301-465-4060 
Mass BrookHne. L-K/Harman Assocs. 617-232-6687 
Mass Easthampton. L-K/Harman Assocs. 

Mass Haverhill. L-K/Harman Assoc. 
NM Albuquerque, PlS Assocs., Inc. 
NY Great Neck. R.l. Diamond Inc. 
NY Utica. B. D. Hummel Co. 
NC Charlotte, Jake Rudisill Assocs. 
Ohio Middletown. Transco Prods., Inc. 
Pa Montgomeryville. VPI, Inc. 
Tex Ft. Worth. Carey. Woll & Assocs. 
Tex Houston. Carey. Wolf & Assocs. 
Utah ,Salt Lake City. PLS Assocs., Inc. 
Exp: Los Angeles, Tel Aviation Inc. 

413-527-4620 
617-373-1313 
505-255-2330 
516-482-8387 
315-738-7821 
704-377-6901 
513-423-0332 
215-474-3200 
817-738-1996 
713-MI-3-2114 
801-272-3681 

TRANscoN MFG. CO., 2655 Perth St. Box 20825, 
Oenas, Tex., 75220, Tet 214-35708301; SIs. Mgr: J. 
Cllffofd; Pres: D.C. Pickard ...... _ .. ____ ..... VoI3e1412 
Local Sales Offices & Reps. 
Cal Inglewood. V & L 213-671-7688 
III Chicago. Ropak-Cahill 312-287-7292 
Md Phoenix. Cunningham & Assocs. 301-823-4220 
Mass Lynn. Manford Sis. Co. 617-598-9119 
NY Forest HUis. The Miller Co. 212-263-4446 
Ohio Cleveland, Loesch Assocs. 216-241-4581 
Ore Porlland, J. BeLUSko 503-222-4279 

TRANSDUCER CONTROLS CORP .• 737 N. Dodsworth, 
Covina. Calif .• 91722. Tel: 213-331-0917; Mktg. Mgr: 
A.A. Isford ' 

TRANSDUCERS. INC .• 12140 E. Rivera Rd., Whittier. Ca., 
90606. Tel: 213-693-271'1: TWX: 910-586-1899; Vice 
Pres.-Mktg, H. Nielsen 

Local Sales Offices & Reps.' . 
Ariz Scottsdale, Inter-Mountain Engrg. Co. 

. 602-947-7379 
Cal San Diego, L.L. Sttiakes. Inc. 714-274-li281 
Cal Santa Clara. Richafds AssOCiates 408-246-5860 
Cal Whittier. Transducers, Inc. 213-945-3741 
ColO Uttlelon, EiSsler Sis: & Service 303-794-1779 
Ga AUanta. Technical Prods .• Inc. 404-252-6745 
111 Chicago. SEA. Inc. 312-282;6694 
Ind Carmel. SEA. Inc. 317-846-2593 
Kilns Merriam. Tech Representatives. Inc. 

913-432-4110 
'La Harvey. SECO 504-347-4646 
. Md Kensington. Kinney Techn. Prod .• Inc. 

301-942-2226 
Mich Farmington. Carter McCormic & Peirce. Inc. 

313-477-7700 
Minn MinneaPOlis. SEA. Inc. 612-425-4455 
Mo Hazelwood. Tech Representatives 314-524-6900 
NM Albuquerque. Inter-Mountain Engrg. Co. 

505-344-2212 
NY Binghamton. Labtronics. Inc. 607-775-2875 
NY Depew. Labtronics, Inc. 716-585-4111 
NY Syracuse. Labtronics. Inc. 315-454-9314 
NY Ulster Park. Labtronics. Inc. 518-372-5849 
Ohio Chagrin Falls. Transducers: Inc. 216-247-5257 
Ohio Cleveland. Carter. McCormic & Peirce. Inc. 

. 216-333-5650 
Ohio Dayton. Carter, Mc:Cormic & Peirce. Inc. 

513-278-5873 
Ohio Worthington. Carter. McCormic & Peirce,lnc. 

614-888-4466 
Ore Portland, Brett Associates. mc. 503-232.,4184 
Pa Abington. Bach-Stewart Assocs. 215-885-1550 
Pa Pittsburgh. Carter, McCormic & Peirce. Inc. 

412-824-3760 
RI Rumford. R. J. Hoder 401-'138-2728 
Tex Oat/as. R. Martin ASSociates 214-358-3704 
Tex Dallas. Techn. ProdS., Inc. 214-357-9603 
Tex Houston. R. Martin Assoc. 713-482-4077 
Wash Seattle. BrEttt As$ociates, Inc. 208-935-8054 
Wisc Waukesha, SEA. Inc. 414-547-6637 
For: Can .• Calgary. Alberta. Intertechnology, LId. . 

403-265-8552 
For: Can., Don Mills. OntariO. Interlechnology. LId. 

416-447-0738 
TRANSICOIL. INC.. Worcester. Pa., 19490. Tel: 

215-277-1300. TWX: 510-660-0132; V.P. Mktg: E.F. 
Hall 

TRANSITRON ELCTRN. CORP., 168 Albion St., 
Wakefield. Mass .• 01880, Tel: 617-245-4500. TWX: 
710-843-6718; Mktg. Mgr: A. Berry; Nat·1. Sis. Milr: E. 
Youc:k; Mgr. Mktg. Svcs: A.DeMeo 

Local Sales Offices & Reps. 
Ariz Phoanix. Transitron ElCtm. Corp .. 602-278-3596 
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Cal Long Beach. Transilron Bctrn. Corp. 
213-595-5472 

Cal Mountainview. Transitron Elctm. Corp. 
415-968-1710 

Colo Denver. R. G. Entprs. 303-744-2464 
Aa Orlando. TranSitron Elctrn. Corp: 305-241-4528 
III Chicago. TrilnSitron ElCtm. Corp. 312-693-3360 
III' Oak Brook. Schuten Assocs. 312-654-8645 
Kans Prairie Village, Engrg. Svcs. 913-649-4000 
Md Baltimore. CallaS Elctms. 301-744-7711 
Mich Novi. Miltimore Sis. 313-349-5820 
Minn SI. Louis Park, Tninsitron ElCtrn. Corp. 

. 612-546-4331 
Mo St. Louis. Engrg. Svcs. 314-726-2233 
NJ NUtley. Necco 201-581-5059 
NJ South Orange, Transitron ElCtrn. Corp. 

201-763-4760 
NY Rochester. Ontario Tech. Sis. 716-464-8836 
NC Raleigh, A. B. Andrews 919-833-5567 
Ohio Dayton, Transitron Elctrn. Corp. 513-276-4141 
Pa Ambler. G.C.M. Inc. 215-646-7535 
Tex Richardson. Transltrbn Elctrn. Corp. 

21 1-234-2406 
Wash Bellevue. ElecSeI Corp. 503-649-6177 

TRANSITRON Local Distributors 
Ala Huntsville. Hall-Mark Elctrns .• Box 1133 

205-539-0691 
Ariz Phoenix, Hamiiton/Avnet Elctrncs .. 1739 No 28th 

Ave. 602-269~1391 
Cal Chatsworth. Westates Elctrns. Corp .• 20151 

Bahama 51. 213-341-4411 
Cal Culver City. Hamilton Electro Seles 

213-870-7171 
Cal Gardena. Bell Inds., 308 E. Aldndra Blvd 

213-321-5802 
Cal Goleta; Radio Prods. SIs .• 350 S. Kellogg Ave 

. 805-964-6823 
Cal Los Angeles. RacIio Prods. Sis .• 1501 S. Hill St. 

213-748-1271 
. Cal Menlo Park. Belllnds .• Betrn Distr. Div .• 1070 

Obrien Or' 415-323-9431 
cal San CarloS. Intermark. 100 Industrial Way 

. 415-592-1641 
Cal San Diego. Intermark. 7354 Convoy Ct. 

714-279-5200 
Cal San Diego. Radio Prods. Sis .. 7889 Clairemont 

Mesa Blvd. 714-292-5611 
Cal Santa Ana.lntermark. 2920 W. Warner 51. 

714-540-1322 
cal Sepulveda, Milgray ICaiffornia. 8718 Woodley 

Ave 213-894-4011 
Cal Van Nuys, Intermarket. 71110 Gerald Ave 
Cal Woodland Hills, Semiconductor Concepts, 21201 

Oxnard SI. 213-884-4560 
Colo Denver. Intermark. 2600 W. Second St. 

303-936-8284 
Fla Orlando. Milgray/Florida, 5400 Diplomat Circle 

305-847-5747 
III Elk Grove Vi. Hall-Mark ElCtms. Corp .• 180 . 

Crossan Ave 312-437-8800 
III Rosemont, Advent Elctrns. 7110 N. Lyndon Ave. 

312-298-4210 
Ind South Bend. RadiO Distr Co Inc, 1212 High St 

219-287-2911 
Kens Wichita. Radio Supply Co .• 115 Laura 

. 316-267-5216 
Md HyattsvHIe. Milgray IWashington, 5405 Lafayette 

PI. 301-864-1111 
Mass Burlington. Hamilton/Avnet Elctms. 617-273-2120 
Mass Burlington, MiIgl'ay/New England. 79 Terrace 

Han Ave 617-272-6600 
Mass Lexington. Harvey R&D Electrnc .• 44 Hartwell 

Ave. 617-881-9200 
Minn Minneapolis, Hall-Mark Elctrns .• 4555 W. 77th St. 

612-925-2944 
Minn Minneapolis, Harry Stark Electrns. Supply, 112 

3rd Ave .• N. 812-332-1325 
NJ Cherry Hili, Milgray/Delaware Valley. 1165 

Marlkress Rd. 609-424-1300 
NY Blnghamton. Federal Elec .• Inc .• Box 1208 

601-748-8211 
NY Buffalo. SummH Dist. Inc .• 916 Main St. 

. 716-884-3450 
NY Freeport. Milgrayllnt'l. 191 Hanse Ave 

516-546-6000 
NY Freeport, Milgray/New York. 191 Hanse Ave 

. 516-546-6000 
NY Hauppauge, .Semiconductor Concepts Inc., Div 

JACO ElCtms., Engineers Rd. 516-273-1234 
Ny Hauppauge. Time ElCtmcs .• 70 Marcus Blvd. 

516-273-0100 
NY New Hyde Park, Lalayette Ind'\. Elctrns •• Inc., 

1327 Second Ave. . 518-488-seoo 
NY Syrac:use, HamiIIonI Avnei EIctrns. 315-437-2842 
NY Westbury, Hami\tor;.Avnilt EIectm$ .• 70 State St 
NO' Wln$ton-Salem. Kirkman Elctms., Inc., 901 W. 

Second St. 919-724-0541 

·Vol.4-1973 

()hiQ Cleveland, Milgray ICieveiand. 1821 E. 401tl ST. 
. 216-881-8800 

Pa Philadelphia, Milgray IDelaware Valley 
215-228-2000 

Ta. Dallas •. HamUtonl Avnet Elctms .• 2403 Farrington 
Tex Dallas, Solid State Elcims. 214-352-2601 
Wash Seattle. Hamiltonl Avnet Elctrncs., 2320 6th Ave. 

206-624-5930 
Wash Sealtte. Intermark. 821 S. Michigan Ave. 

206-767-3160. 

TRANSMAGNETICS INC-, 210 Adama BlVd., 
Farml/lgClllle.N. Y., 11735, Tet 616-2134100. TWX: 
510.224-6420; Pta: F. Haller; ChIef Eng: A. TIIbOt; 
Prod. Mgr: I. Lewner ............. _ ........... _._. ___ Vol les79 

Local Sales Offices & Reps. 
Conn Bloomfield, Zaslow Sis. 203·242-7781 
Minn Minneapolis, Thurston ASsoc. 612-928-7601 
Ohio Dayton. Berberich & AsSOC. 513-252-9981 

TRANSTECTOR SYSTEMS, 532 Monterey .... RcI~ 
Monterey P8I'Ic, CaL, 81754, Tet 213-283-1278; SI .. Mgr: 
R. 0cIenberg; Engr: 8. J--.on .. __ . __ .. VoI2e1148 

Local Sales Offices & Reps. 
Ariz Scottsdale. J.A. Swanson Assocs. 602-947-4379 
Cal Burlingame. Leddy Assocs> 415-347-5247 
Cal Carmichael. Leddy Assocs. 916-844-1694 
Cal EnCino. Porter Co. 213-788-2350 
Colo Wltleton. Leddy Assocs. 303-795-1973 
III Elk Grove Village, O. Eglol EICtrns. 312-439-5877 
Md LulhervUle-Timonium. Naudain Assocs. 

. 301-252-5378 
Mass Boston. Electrical Apparatus Co. 617-782-7440 
NJ Mt. Laurel. Naudain Assocs. 609-235-1801 
NJ Ridgewood, Bellou. Inc. 201-444-6990 
NY· Binghamton. Canavan Scanlon 607-724-7220 
NY Buffalo. Canavan Scanlon 716-839-3373 
NY Rochester, Canavan Scanlon 716-442-0720 
NY Syracuse, Canavan Scallion 315-463-9161 
Ohio Fairborn. Technical Assocs. 513-878-2484 
Ore Portland. Leddy Assocs. 503-843-3502 
Tex DaHaS, Glidden Electro Equip. . 214-363-6539 
Tex Houston, Glidden Electro Equip. 713-581-1415 
Utah Keane, Leddy Assocs. 601-299-4382 

TRANSYSTEMS ELCTRN. CO., 2200 Central Rd.,. Fort 
Lee. N.J .• 07024. Tel: 201-Wi-7-7648; Sis. Mgr: N. Fine 

TRG PRODS .• Control Data Corp. - Boston Mij;rowave 
Prods. DiY .• 400 Border St.. E. Boston. Mass., 02128. 
Tel: 617-569-2110. TWX: 710-329-6639; Prod. Mgr. 
T.B. Chudzik 

TRI-EX TOWER CORP., 7182 Rasmussen Ave., ViSalia, 
Cam.. 93277. Tel: 208-732-8383; G/M: E. Borges; 
VP/Sls: C. Blyleven; VP/Dev: H. Holscher 

TRI-TRONICS CO .• 619 Enterprise Dr., Oak Brook, III .• 
60521, Tel: 312-654-3255; engr: R. Anderson; Engr:O. 
Hacquebord 

Local Salas Offices & Reps. . 
Colo Lakewood. Hess Elctrn. Control Co. 

303-238-1850 
Conn W. Hartford. A. Hatton Assocs. 203-233-3613 
III Aurora, D. Smith & Assocs. 312-896-0828 
Mo St. LouiS. W. W. Munroe Equip. 314-968-2500 
Ohio Dayton. Rockford Controls Ohio, Inc. 

513-278-7382 
Pa Chelfont, Mid-Lantic Assocs. (H. C. Buerger) 

215-249-3301 
SC Greenville. f!. W. BaIley 803-233-5171 

TRI-TRONICS LAB .• Box 638, Euless. Tex., 76039. Tel: 
817-267-1366; Pres: AI Wolfle; Sis. Mgr: J. Mattox; 
Sales: M. Tillman 

Local sates Offices & ~eps. 
Kana Kansas City. ThUnderbird Sis. 913-842-7220 
Kans Wichita. Thunderbird Sis. 316-684-3941 
Mo St. Louis, Thunderbird Sis. 314-567-8488 
Tex Austin, Corporation I 512-453·7244 

TRI~C ei..cTRN. SYS., lox 550, Fornt HIlls, N. Y., 
11375, Tel: 212-68700620; Pm: U. WaIpow; SIs. Mgr: J. 
Rostow .. ___ ... _ ..... _._ .. ____ .VoI ~ 

Ll)C81 Salas Offices & Raps. 
NJ Newark, Triac Elctrn. Sys.~nc. 201-823-4258 

TRIAo-UTRAD ON., Utton Intis., Inc., 305 N; Briant St, 
Huntington, Ind., 46750, Tel: 219-356-6500, TWX: 
810-333-1532; Sis. Mgr: !".N •. Cook 

TAIAD-UTRAO Local DistributOrs 
Ala Birmingham, J,W. Clary Co., 1713 Second Ave. 

S. 205-322-2488 
Ariz Tucson. Inland Elctm SUPPly Co:. Inc. Box 4010, 

715 E. Broadway· 
Cal Goleta, Radio Prods. Sfs.. 350 S. Kellogg Ave 

805-964-8823 
Cal Los Angeles. Kierulff-Los Angeles, 2585 

Convnerce Wa'! . 213-685-5511 
Cal los Angeles. Radio Prada. SIs., 1501 S. HIll St. 

213-7~1271 
Cal Mt. View, AbaCus EIctrns. Co.; InC., 1065 terra 

Bella Ave. 415-961-1500 
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Cal Mt. View, Elmar Elctm., 2288 Charleston Rd. TRIO LABS, INC., 80 Dupont 51., Plainview, N.Y., t1803, Cal San Jose, Ouement Ind'l. Elctrns., 1000 S. 
415-961-3611 Tel: 516-681-0400, TWX: 510-221-1861; Sis. Mgr: J. Bascom Ave. 

Cal San Diego, Kieruln-San Diego, 8797 Balboa Ave. Crawford Colo Denver, Burstein-Applebee 303-244-3336 
714-278-2112 LOcal Sales Offices & Reps. Conn Fairfield, Utronic Inc., 273 Linwood Ave. 

Cal San Diego, Radio Prods. Sis., 7889 Clairemont Ariz Scottsdale, Compar-Arizona 602-947-4336 203-255-4521 
Mesa Blvd. 714-292-5611 Cal Palo Alto, B. Oppenheim, Inc. 415-321-7323 III Chicago, Allied Elctrns., 2400 W. Washington 

Cal San Diego, Western RadiO, 1415 India 51. Fla Maitland, Greenstein Assocs. 305-831-5380 Blvd. 312-421-2400 
714-235-6571 Md Upper Marlboro, RL Engrg. 301-760-5533 III Chicago, Burstein-Applebee 312-763-4848 

Cal San Jose, Ouement Ind'l. Elctrns., 1000 S. Mass Burlington, Research Instrs., Inc. 617-272-1800 III Chicago, Elctrn. Distr. Co., Inc., 4900 N. Elston 
Bascom Ave. Mich Southfield, Luebbe Sis. Co. 313-357-0335 Ave. 

Colo Commerce City, Elmar Electronics Inc., 6777 E. Minn Saint Paul, Cahill Assocs .. 612-739-8445 III Palatine, Ohm/Elctrns, 645 Vermont Ave 
50th Ave. 303-287-9611 Mo Maryland Heights, Delltron, Inc. 313-434-3804 312-359-5500 

Colo Denver, Burstein-Applebee 303-244-3336 NJ Englewood Clins, Power Conversion & Control Ind FI. Wayne, FI. Wayne Elctrns. Supply, 3606 
Conn Fairfield, Utronic Inc., 273 Linwood Ave. 201-569-0015 Maumee Ave. 219-742-4346 

203-255-4521 NY Albany, J .A. Reagan Co. 518-489-4777 Ind South Bend, Radio Distr Co Inc, 1212 High St 
Conn Hamden, Arrow Elctrncs., 295 Treadwell 51. NY Rochester, J.A. Reagan Co .. 716-473-2115 219-287-2911 

203-248-3801 Ohio CinCinnati, Luebbe Sis. Co. 513-871-4211 Kans Kansas City, Burstein-Applebee 816-561-5460 
III Chici!go, Burstein-Applebee 312-763-4848 Ohio Cleveland, Luebbe Sis. Co. 216-333-0425 Ky Louisville, Burks, P.I., 842 S. 7th 502-589-3960 
III Palatine, Ohm/Elctrns, 645 Vermont Ave Ohio Dayton, Luebbe Sis. Co. 513-294-0426 La Baton Rouge, Ralph's, Inc .. 1732 Plank Rd. 

312-359-5500 Pa Delmont, Luebbe Sis. Co. 412-468-4019 504-344-3761 
Ind FI. Wayne, FI. Wayne Elctrns. Supply, 3606 Tex Dallas, Norvell Assocs., Inc. 214-350-6771 La Lafayette, Ralph's Inc" 3004 Cameron 51. 

Maumee Ave. 219-742-4346 Tex Houston, Norvell Assocs. Inc. 713-774-2568 318-234-4507 
Kans Kansas City, Burstein-Applebee 816-561-5460 

TRIO-TECH, INC. OF CALIF., 2435 N. Naomi 51., Burbank, La New Orleans, Ralph's, Inc" 4334 Stemway Dr. 
Calif., 91504, Tel: 213-846-9200, TWX: 910-498-2709; 

Md Baltimore, Arrow Elctrns., 5207 E. Drive 
Sis. Mgr: J. Guy 

504-242-2731 
301-247-5200 Mich Romulus, Pioneer/Michigan, 6337 N. Beverly 

Mass Burlington, Arrow Elctrns., 15 A Street Local Sales Offices & Reps. Plaza 313-729-8500 
617-273-0100 

Cal Mountain View, Tech-Ser, Inc. 415-969-9020 Minn Duluth, Northwest RadiO, 123 E. First SI. 
Cal San Diego, Tech-Ser, Inc. 714-222-1121 

Mass Cambridge, Wilshire Elctrns.lNew England, 205 Fla Dunedin, W. J. Irvine Co. 813-733-5382 
218-727-1565 

Alewife Brook Pkwy. 617-491-3300 III Des Plaines, Maher Engrg. Co. 312-824-2124 
Mo Kansas City" Burstein Applebee 816-561-5460 

Mass Woburn, Abbott Elctrn., 902 Main SI. Mass Wilmington, Technicallnstr. 617-944--3930 
Mo SI. Louis, Van Sickle Radio Elctrns, Inc, 1915 

617-935-2040 NY Elmont, Crane & Egert Corp. 516-488-2100 
Washington Ave 314-MA-I-5000 

Minn Duluth, Northwest RadiO, t 23 E. First SI. NY Niagara Falls, Watmet, Inc. 716-285-3595 Neb Lincoln, Burstein Applebee 402-434-0678 
218-727-1565 Tex Dallas, Stu Hamilton Assocs. 214-350-4344 Neb Omaha, J-B Distributing Co., 1616 Cass St 

Mo Kansas City, Burstein Applebee 816-561-5460 402-341-5525 
Mo SI. Louis, Van Sickle Radio Elctrns, Inc, 1915 TRIPLETT CORP_. 280 Harmon Rd,. Bluffton. Ohio. Neb Omaha, Radio Equipment Co., Box 3843, 625 N. 

Washington Ave 314-MA-I-5000 45817. Tel: 419-358-5015. TWX: 810-490-2400; Sis. Mgr: 18th 51. 402-341-7700 

Neb Lincoln, Burstein Applebee 402-434-0678 J_ Weldy NJ Pennsauken, Reeso Eltrns.-Div. of Astex, Airport 

Neb Omaha, Radio Equipment Co., Box 3843, 625 N. Vol l e516-529.lnslde Back Cover Vol 1; Vol & Central Hwys. 609-662-4000 

18th SI. 402-341-7700 4e426-428* NJ Springfield, Federated Elctrns. Div. Federated 
NJ Clifton, Eastern Radio, 312 Clifton Ave. Local Sales Onices & Reps. Purchaser, Inc., 155 Rte. 22 201-376-8900 

201-471-6600 Ariz Phoenix, Shefler-Kahn Co. 602-258-7893 NY Brooklyn, LACO Ind'l. Elctrns. Corp., 4924 4th 

NJ Moorestown, Arrow Elctrns., Pleasant Valley Rd. Cal Inglewood, J. Berman Co., Inc. 213-678-1281 Ave. 212'492-9590 
609-235-1900 Cal Millbrae, Polach & Bensinger, Inc. 415-697-2525 NY Farmingdale, Harrison Elctnc .. 20 Smith SI. 

NJ Saddlebrook, Arrow Elctrns. Inc., 285 Midland Colo Denver, Shefler -Kahn 303-232-0873 516-293-7990 
Ave. 201-797-5800 Conn Wallingford, Adams-McGregor, Inc. 203-269-5816 NY Lynbrook, Peerless Radio, 19 Wilbur SI. 

NJ Springfield, Federated Elctrns. Div. Federated Fla Maitland, Hutto-Hawkins-Peregoy 305-831-2474 516-593-2121 

Purchaser, Inc., 155 Rte. 22 201-376-8900 Fla Pompano Beach, Hutto-Hawkins-Peregoy, Inc. NY New York, Midway Ind'l. Elee., 38 E. 29th SI. 

NY Binghamton, Wilshire Elctms., 617 Main SI., 305-943-9593 212-889-0370 

Westover Plaza 607-797-1236 Ga Atlanta, Millar Elctrns. 404-261-6160 NY Rochester, Rochester Radio, 140 Main SI. 

NY Elmsford, Melville Radio, 1 Nepperham Ave. Haw Honolulu, Pegart Inl'l Hawaii 808-538-7818 716-454-6300 

914-592-7100 III Oak Pk., G. Petitt Co. 312-369-8940 NY Rochester, Simcona Elctrncs. Corp., 275 Mt. 

NY Farmingdale, Arrow Elctrns., Inc .. 900 Broad Ind FI. Wayne, W. Bieberich, Inc. 219-432-2537 Read Blvd. 716-328-3230 

HollOW Rd., Rte. 110 516-694-6800 Ind New Albany, W. W. Bieberich, Inc. 812-945-3187 Ohio Akron, Sun Radio Co., 110 E. Market 51. 

NY White Plains, Westchester Elctrns., 602 Kans Overland Pk., T. Dowell, Inc. 913-649-6069 216-HE-4-2171 

Mamaroneck Ave. 914-949'2400 Md Reisterstown, Massey Assocs. 301-833-2039 Ohio Cincinnati, United Radio Co., Summit & Reinhold 

Ohio Akron, Akron Elctrn. Supply, 107 S. Arlington St 
Mich Grosse PI., Woods Elko Sis. Corp. 313-884-1955 Dr. 800-582-7080 

216-762-8818 
Minn Mpls., Heimann Co. 612-861-6051 Ohio Cleveland, Farr Elctrns, 5403 Prospect Ave. 

Ohio Akron, Sun Radio Co., 110 E. Market SI. Mo Shrewsbury, T. L Dowell, Inc. 314-647-7067 216-881-7403 

216-HE-4-2171 
NJ East Orange, Masin Esco, Inc. 201-647-6505 Ohio Cleveland, Pioneer Standard Elctrns., Inc., 4800 

Ohio Cincinnati, United Radio Co., Summit & Reinhold 
NM Albuquerque, Shefler-Kahn 505-265-7077 E. 131st SI. 216587-3600 

Dr. 800-582-7080 
NY DeWitt, F. Taylor 315-446-0422 Ohio Dayton, Pioneer/Dayton, 1900 Troy SI. 

Ohio Cleveland, Arrow Elctrns., 23945 Merchantile Rd. 
NY Syosset, Masin Esco, Inc. 516-364-0310 513-236-9900 

216-464-2000 
NC Raleigh, Millar Elctrns. 919-787-9564 Ohio Solon, REPCO, 6835 Cochran Rd. 216-248-8900 

Ohio Cleveland, Farr Elctms, 5403 Prospect Ave. 
Ohio Dayton, C. H. Dolfuss, Jr. & Co. 513-275-4831 Ohio Warren, REM Elctrns. Supply Co., 264 W. Market 
Ohio Rocky River, C. Dolfuss, Jr. 216-333-7504 

216-881-7403 Ore Portland, J. J. Backer Co. 503-297-3776 
SI. 216-399-2777 

Ohio Dayton, Arrow Elctrns., 3100 Plainfield Rd. Pa Havertown, Snyder & Massey Assocs. 
Okla Tulsa, Oil Capitol Elec., 708 S. Sheridan 

513-253-9176 215-789-2320 
918-836-2541 

Ohio Warren, REM Elctrns. Supply Co., 264 W. Market Pa Pittsburgh, G.S. Root 412-561-4125 
Ore Portland, Almac/Stroum Elctrns, 8888 SW 

SI. 216-399-2777 RI Lincoln, Adams-McGregor 401-726-1300 
Canyon Rd 503-292-3534 

Okla Tulsa, Oil Capitol Elee., 708 S. Sheridan Tex Dallas, Lund & Co. 214-358-4335 
Pa Altoona, Allegheny Elctrns, Inc, 800 Chestnut Ave 

918-836-2541 Wash Seattle, J. Backer Co. 206-285-1300 Pa Erie, Mace Elctrn., 2631 W. 8th SI. 814-838-3544 

Ore Portland, Almac/Stroum Elctms, 8888 SW For: Can., Downsview, Onl., L Finkler, Ltd. Pa Philadelphia, Simco Inc., 3907-11 N. Broad SI. 

Canyon Rd 503-292-3534 416-630-9103 215-BA-9-1880 

Pa Altoona, Allegheny Elctrns, Inc, 800 Chestnut Ave For: Can., Vancouver, B.C., Smith-Paterson Pa Pittsburgh, Cameradio Co., 2801 Liberty Ave. 

Pa Erie, Mace Elctrn., 2631 W. 8th SI. 814-838-3544 604-681-0743 412-391-7400 

Pa Philadelphia, Simco Inc., 3907-11 N. Broad SI. For: Can., Winnipeg, Manitoba, Smith-Patterson Pa Reading, Barbey Elctrn., 333 N. 4th SI. 

215-BA-9-1880 204-774-1855 Tex Beaumont, Ralph's, Inc., 1270 Broadway 

Pa Pittsburgh, Cameradio Co., 2801 Liberty Ave. TRIPLEn Local Distributors 
713-833-9443 

412-391-7400 Ala Birmingham, J.w. Clary Co., 1713 Second Ave. Tex FI. Worth, Allied Elctrns., 401 E. 8th SI. 

Utah Salt Lake City, Standard Supply Co., 225 E. 6th S. 205-322-2488 817-336-5401 

So. 801-355-2971 Ariz Tucson, Inland Elctm Supply Co., Inc, Box 4010, Tex FI. Worth, $wieco, Inc., Box 670, 1518 E. 

Va Norfolk, Priest Elctrn., 6431 Tidewater Dr. 715 E. Broadway Lancaster St 817-335-6521 

703-855-2021 Cal Garden Grove, Allied Elctrns., 12311 Industry SI. Tex Houston, Harrison Equip. Co. Inc., 1616 

Wash Seattle, Almac/Stroum Elctrns, 5811 Sixth Ave 213-598-6605 McGowen SI. 713-224-9131 

S. 206-763-2300 Cal Goleta, Radio Prods. SiS., 350 S. Kellogg Ave Utah Salt Lake City, Standard Supply Co., 225 E. 6th 

Wash Seattle, Liberty Elctrns., 5303 2nd Ave. S. 805-964-6823 So. 801-355-2971 

206-763-8200 Cal Los Angeles, Metermaster-Main on., 5646 Jillson Va Norfolk, Priest Elctrn., 6431 Tidewater Dr. 

Wise Madison, Satterfield Elctrn .. 1900 S.Park SI. SI. 213-685-4340 703-855-2021 

608-257-4801 Cal Los Angeles, Radio Prods. SiS., 1501 S. Hill SI. Wash Seattle, Almac/Stroum Elctrns, 5811 Sixth Ave 

TRIDAIR INDS., Fastener DiY., 3000. W. Lomita Blvd., 213-748-1271 S. 206-763-2300 

Torrance, Calif., 90505, Tet: 213-530-2200, TWX: Cal MI. View, Abacus Elctrns. Co., Inc .. 1065 Terra Wisc Madison, Satterfield Elctrn., 1900 S.Park SI. 

910-347-6239; S~pv. Tech. Sales: J.H. Sherman Bella Ave. 415-961-1500 608-257-4801 
Cal San Diego, Radio Prods. SiS., 7889 Clairemont Wisc Milwaukee, Marsh Elctrns., 6047 W. Beloit Rd. 

TRIMM. INC_ •. 4OO W, Lake. Box 489, Ubertyville. 111_. Mesa Blvd. 714-292-5611 414-545-6500 
80048, Tel: 312-EM-M700; SIL Mgr: p, Bottorff Cal San Diego, Shanks and Wright Inc., 2045 Kettner For Local Source Data Call Toll-Free 800-645-9200 

Vol l e318; Vol M42-944 Blvd. 714-239-0176 (In N_Y_ State Call 516-294-0990 Collect) 
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TRIRID 

TAlRIOGE CORP" EIec. Comps. & Sys., Box 12420, 
Pittsburgh Airport, Pittsburgh,Pa., 15231, Tel: 
412-899~2288, TWX: 710-789-3020 

1'AOIIPETER ELCTRN8., 1836 Comanche Ave.. 
ChIIIallfo,th.CaL, 91311, Tel: 213-882-1020, TWX: 
• 1 .... ,210; SIs. Ad: W,J, CU8hIng 

VOl 2"1142-1147; Vol 30948-951 
Local Sales Offices & Reps. 
Ala HunlSvNIe, Currie Aerospace 205-536-5650 
Cal Los Angeles, Trompeter Elctms. 213-882-1020 
Cal Menlo Pk .• Long & ASSOCS. 415-327-1300 
Colo UIIIetoI1. -'%tec Entprs. 303-795-0250 
Conn MDlord, Tesco 203-874-6643 
FIa Orlando. Currie Aerospace 305-856-0843 
IU Elmhurst. Scott Assoc. 312-279-5881 
Mel Silver Spring. Se'Tronics 301-589-3391 
Mass Needham Hgts .• Tesco 617-444-7925 
Mo Kansas City. Harris-Hanson 816-444-9494 
Mo St. Louis. Harris-Hanson 314-962-0111 
NJ Saddlebrook. L & M Assoc. 201-843-8700 
NM AJ1luquerque. -'%tec Entprs. 505-255-2440 
NY Brentwood. L & M Assocs. 516-231-8363 
NY New York. L & M Assocs. 212-875-7486 
NC Greensboro. Currie Aerospace 919-273-3040 
Ohio Berea. Geotronix Mktg. Assocs. 216-243-8520 
Ohio Columbus. Geo1ronix Mklg. ASSOCS. 

614-457-8472 
Pa Andalusia. L & M 215-839-3100 
tax Austin. A. Barnes Co. 512-454-4371 
Tex Dallas. A. Barnes 214-235-4641 
Tex Houston. A. Barnes Co. 713-523-7333 
lex RIchardson. A. Barnes 214-235-4541 
WiSh Bellevue. Tapp Engr. Sis. Co. 206'947-5410 
For: Can .• calgary. Alb .• Westronic Engrg. Sis .• Ltd. 

403-259-2333 
For: Can .• Ottawa 7. Ont.. L. Albert Assocs. 

613-746-0021 
For: Can .• Vancouver 9. B.C .• Westronic Engrg. Sis .• 

Ud. 604-732-5033 
--- Advertisement ---

"Special cable. connectors, patching 
and switching for Video. T.V., data. 
and instrumentation systems. Patch
ing includes patch panels, patch cords. 
and many special accessocies in coax. 
triax. twinax, and quadrax noise
rejecting cable systems .. Switching in
eludes. custom built. matrices and 
muitipole • multithrow relays includ
ing Digital control for coax. isolated 
coax, triax and twinax cable systems. 
Frequencies from D.C. up through 3 
GHz. Technical discussion of noise re
jecting cable systems in catalog. " 

TRONIC CORP .• Box 247-E. Belmont. Cal~ .• 94002. Tel: 
415-593-1467; Ch. Engr: H.J. Stanly; Mgr: M.C. Mead; 
Cuatomer Service Mgr: L Yager 

TRUMP-ROSS.INO·L. CONTROLS. INC .• 265 Boston Rd .• 
BMierica. Mass .• 01862. Tel:617-863-3451; Mkt. Mgr: S. 
Futran 

local Sales Offices & Reps. 
Cal Pasadena. Luscombe Engrg. Co. 213-684-2000 
Cal San Mateo. Luscombe Engrg. Co. 415-342-7057 
fll Park Ridge. Electrical Materials & Equip. 

312-896-1540 
Mass Waltham. J. W. Simpson Co. 617-891~284 
Mk:h Clawson. George Instrument Co. 313-435-3400 
NJ South Orange. The Smith Co. 201'763-1770 
NY RQChester. KLM Assocs. 716-442-0620 
NY .Syracuse, KLM Assocs. 315-458-6214 
Ohio Chagrin Falls. The J. Kilroy Corp. 216-247~997 
Pa Jenkintown. Stein Instrumentation Corp. 

215~85-2370 
TRUTONE ELCTRNS.. INC.. 7315 Fulton Ave.. No. 

Hollywood. Cal .• 91605. Tel: 213-875-0423; Sis. Mgr: 
M.N. Leventhal 

tRW CAPACITORS, 301 W. "0" St., Ogallala, Neb •• 
"t53, Tel: 308-284-3611, TWX: 910-820-0321; SIs. Mer: 
AI Tompkins ........ __ ... ___ .... __ ........ VQI 3-so2-509 

Local Sales Offices & Reps. 
Ala Huntsville. TRW Elctrns. 205-772-9656 
Ariz Scottsdale. a.T. WUes & Assocs. 602~47-5791 
Cal Del Mar. a.T.Wiles & Assocs. 714-755-8688 
Cal Los Angeles. a.T. Wiles & Assocs. 213-649-1232 
Cal Menlo Park. Straube Assocs. 415-323-2476 
Cal Woodland HUls. TRW ElCtrns. 213-863-9033 
Colo Boulder. Straube AssocS. 303-443-8600 
Conn' Rowayton. TRW Elctrns. 203-853-4488 
FIa Orlando. TRW ElCtrns. 305-641-2982 
IU Elk Grove. John G. TwiSt Co. 312-593-0200 
Ind Ft. Wayne. R. O. Whitesell & Assoc. 

. 219-432-5591 
Ind Indlanapotis. R. O. Whitesell & Assoc. 

317-359-9283 
Ind Kokomo, R. O. Whitesell & Assoc. 317-453-8888 
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IOwa cedar Rapids, John G. Twist Co. 319-393-8703 
Kans Prairie VDlage, John G. Twist Co. 913-236-<1646 
Ky. LouisvDle. R. O. Whitesell & Assoc. 502-893-7303 
Md Ellicott City. TRW ElCtms. 301-465-1777 
Mass Waltham. TRW Elctrns. 617-899-8100 
Mich Grand Rapids. R. O. Whitesell & Assoc . 

616-451-8901 
Mich Southfield. R. O. Wbitesell & Assoc. 

313-358-2020 
Mlch St. Joseph. R. O. Whitesell & Assoc. 

616-983-7337 
Minn Minneapolis. TRW ElCtrns. 612-835-5454 
Mo St. Louis. John G. TwiSt Co. 314-432-2830 
NM Albuquerque. Straube AssocS. 505-294-1860 
NY ManliUs. TRW Ectrns. 315-837-3255 
NY Rochester. TRW Elctrns. 716-461-3070 
OhIo CincInnati. R. O. Whitesell & Assoc. 

513-521-2290 
Ohio Dayton. R. O. Whitesell & Assoc. 513-296-9546 
Ohio Lakewood. R. O. Whitesell & Assoc. 

216-228·7525 
Okla Oklahoma City. TRW Elctrns. 405-524-2040 
Ore Beaverton. N.R. Schultz Co. 503-646-1345 
Pa Narberth. TRW Elctrns. 215-867-3400 
Pa Pittsburgh. R. O. Whitesell & Assoc. 

412-242-0100 
Tenn Bristol. R. O. Whitesell & Assoc. 615-968-4195 
Tex Dallas. TRW ElCtrns. 214-837-6650 
Tex Houston, TRW Elctrns. 713-771-7812 
Utah Salt Lake Crty. Straube AssocS. 801-328-4513 
Va Roanoke. TRW Elctrns.. 703-345-4965 
Wash Bellevue. N. R. Schultz Co. 206-454-0300 
Wise Waukesha, John G. Twist Co. 414-786-6330 
For: Can .• Dorval. Quebec. Lake Engrg. Co. Ltd. 

514-631-8501 
For: Can .• Scarborough. Ontario. Lake Engr9. Co. Ltd. 

416-751-5980 
For: Richmond, B.C .• Lake Engrg. Co. Ltd .. 

604-277-0414 
TRW Local Distributors 
Ala Huntsville. Cramer/Ew Huntsville. 2310 Bob 

Walillce Ave.SW 205-539-5722 
Ariz Phoenix. Cramer/Ariz .• 2816 N. 16th St. 

602-263-1112 
Ariz Phoenix. Liberty Electrns .. 3612 N. 16th St. 

602-264-4438 
Cal Chatsworth. Westates Elctrns. Corp., 20151 

Bahama St. . 213-341-4411 
Cal Gardena, Bell Industries. 306 E. Alondra Blvd. 

213-321-5802 
cal Glendale. R. V. Weatherford. 6921 San Femando 

Rd. 213-849-3451 
Cal Irvine. Cramer/l. A .• 17201 Daimler St. 

714·979-3000 
Cal Mt. View. Elmar Elctrn .• 2288 Charleston Rd. 

415-961-3611 
Cal San Diego. Cramer/San Diego. 8975 Complex 

Drive 714-565-1881 
Cal Sunnyvale. Cramer/San Fran .• 720 Palomar Ave. 

406-73\1-3011 
Colo Commerce City. Elmar Electronics Inc .• 6777 E. 

50th Ave. 303·287-9611 
Coio Denver. Cramer/Denver. 5465 E. Evans Place at 

Hudson 303-758-2100 
Conn North Haven. Cramer/Conn .. 35 Dodge Ave. 

203-239-5641 
Fie Hollywood. Cramer /Ew HollywOOd. 4035 North 

29111 Avenue 305-923-8181 
Fla Orlando. Cramer/Ew Orlando. 345 North 

Graham Avenue. Box 20214 305-894-1511 
Ga Atlanta. Cramer/Atlanta. 3923 Oakcllff Industrial 

Court 404-446-9050 
III Elk Grove Vi. Hall-Mark ElCtrns. Corp.. 180 

Crossen Ave 312-437~00 
Kana Lenexa. Hall-Mark Elctrn .• 9006 Rosehill Rd. 

913-886-4747 
Mel Baltimore. Cramer/Baltimore. 922-24 Patapsco 

Avenue 301-354-0100 . 
Md Gaithersburg. Cramer/Ew Washington. 16021 

Industrial Drive' 301-948"()110 
Mass Boslon. De Mambro Elctrns. 1095 

Commonwealth Ave. 61.7-787-1200 
Mass Newton. Cramer ElCtrn. Inc •• 85 Wells Avenue 

617-969-7700 
Minn Minneapolis. Hall·Mark Elctms .• 4555 W. 77th St. 

612-925-2944 
Mo St. Louis. Hall-Mark Elctm. Corp .• 6100 Madison 

Ave. 314-521-3600 
NJ Clifton. Eastern Radio. 312 Clifton Ave. 

201-471-8600 
NJ Moonachie, Cramer/N.J .• 1 Barrett Ave. 

201-935-5600 
NJ Pennsauken. Cramer/Pa .• 7300 Ate. 130 No. 

215-923-5950 
NM AlbuquerqUe. CramerlN.M .• 137 VerrnontN.E. 

505-265-5767 
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NY East Syracuse. Cramer/Syracuse. 6716 Joy 
Road 315-437-f1671 

NY Hauppauge. L.I.. Cramer/Long Island. 29 Oser 
Avenue 516-231-5682 

NY LynbrOOk. PeerIes$ RadIo. 19 Wilbur St. 
516-693-2121 

NY Rochester. Cramer/Roches1er. 3259 Winton 
Road South 716-275-0300 

NY Rome. Rome EIctrncs .• l08-110 Spring St. 
315-337·5400 

NY Vestal. Federal Elctrn .• Vasta! Pkwy. 
NC RaleIgh. Cramer/EW. 3901 Winton Road 

919-876-2371 
NC Winston-Salem, Cramer/EW. 938 Burke Street 

919-725-8711 
Ohio Columbus. Electronics Mktg Corp .• 1150 W. Third 

Ave. 614-299-4181 
Okle Tulsa. Hall-Mark ElCtrn .• 4846 S. 83rd Ave. 

918-835-8458 
Pa Trevose. Hall·Mark Ectms .• Box 125 

215-356-7300 
Tex Dallas. Hall-Mark EIctrns. &100 MarkvUle Dr. 

214-AD-I-8111 
Tex Houston. Hall-Mark Elctrn .• Sox 36739 

713-781~100 
Utah Selt Lake City. Cramer/Utah. 391 WeSl2500 

South 801-487-3881 
Va Chat:lottesville. Virginia Radio Supply Co .• Box 

1189 703-296-4184 
Wash Seattle. Uberty ElCtrns .• 5303 2nd Ave. S. 

206-763-8200 
Wise Milwaukee, Hall-Mark Elctrns .• 11925 Ripley Ave. 

414-476-1270 
For: Can .• Ont .• Scarborough. Lake Engrg. Co. LId .• 

123 Manville Rd. 416-751-5980 
TRW ELCTRNC. FUNCTIONS. Davis & Copewood SIS .• 

C.andem. N.J.. 06103. Tel: 609-365-5500, TWX: 
710-891-7067; Sis. Mgr: J. London 

TRW/GLOBE MOTORS, 2275 Stantey Ave., Dayton, . 
Ohio. 45404, Tet 513-228-3171, TWX: 81CJ.4U.1842; SIs. 
Mgr: J.D. Bourque ••. __ ...... __ ._ .. __ . Vol 2"164-C167 
Local Sales Offices & Reps. 
Ala Huntsville. TRW ElCtms. 205-772·9656 
Ariz Scottsdale. TRW Electronics 602-947-5791 
Cal DenvDle. Straube Assoc. 415-837-8151 
Cal Del Mar. TRW Electronics I 714-755-8688 
Cal Los Angeles. TRW Elctms. 213-649-1232 
Cal Menlo Park. Straube Assoc. 415-323-2476 
Colo Boulder • Straube Assocs. 303-443-8800 
Conn Rowayton. TRW Elctros. 203-853-4466 
Fla Orlando. TRW Elctms. 306-894·8881 
III Elk Grove Village. J. G. Twist Co. 312-593-0200 
InII Fort Wayne. R. O. Whitesell & Assoc. 

219-432-5591 
Ind Indianapolis. R. O. Whitesell & Assoc. 

317-359-9283 
Ind Kokomo. R. O. Whitesell & Assoc. 317-453-8868 
Iowa Cedar Rapids. J. G. Twist Co. 319-365-1401 
Kans Prairie VUlage. J. G. Twist Co. 913-236-4646 
Ky Louisville. R. O. Whitesell & Assoc. 502-893-7303 
Md Silver Spring. NKA. Inc. 
Mass Waltham. TRW Ectros. 617-899-8100 
Mich Grand Rapids.R. O. Whitesell & ASSOC. 

616-451-8901 
Mich Southfield. R. O. Whitesell & Assoc. 

313-358-2020 
Mich St. Joseph. R. O. Whitesell & Assoc. 

Minn St. Paul. Northport Engrg. 
Mo St. Louis. John G. Twist Co. 
NJ Cherry Hills. NKA. Inc. 

616-983-7337 
612-698-3841 
314-432-2830 

NY Garden City. Comtronie Assocs. 516-741-8966 
Ohio Cincinna~. R. O. Whitesell & Assoc. 

513-521-2290 
Ohio Cleveland. R. O .• Whitesell & Assoc. 

216-333-2585 
Ohio Dayton. R. O. Whitesell & Assoc. 513-298-9546 
Ore Beaverton. N. Fl. Schultz Co. 503-846-1345 
Pa Narberth. TRW Elctrns. 215-667-3400 
Pa Pittsburgh. R. O. Whitesell & Assoc. 

412-242-0100 
TeM Bristol. R. O. Whitesell & Assoc. 815-968-4195 
Tex Houston. Vista Engrg. Assoc. 713-889-0109 
Tex Richardson. Vista Engrg. Assoc. 214-235-4547 
Utah Morgan. Straube Assocs. 801-829-8448 
Va Roanoke. TRW ElCtrns. 703-774-5411 
Wash Bellevue. N. R. Schultz Co. 206-454-5224 
Wise Wauk8llha, J. G. TwiSt Co. 414-78&-8330 
For: Can., Port Credit. Ont .. Leonard EIec. Ltd. 

416-274-3454 
TRW/GLOBE Local Dislributors 
Ala Huntsville. Hall-Mark ElCtrns •• Box 1133 

205-539-0691 
Ariz Phoenix. Uberty Electms •• 3612 N. 16th St. 

602-264-4438 
Cal Mt. View. Eimar Elctm •• 2298 Charleston Rd. 

415-961-3611 



MANUFACTURERS & SALES OFFICES DIRECTORY 

Cal Woodland Hill, Rampart Components, 21201 
Oxnard SI. 213-887-7260 

Colo Commerce City, Elmar Electronics Inc., 6777 E. 
50th Ave. 303-287-9611 

Fla Orlando, Hall-Mark Elctrn., 7233 Lake Ellenor Dr. 
305-855-4020 

III Elk Grove Vi, Hall-Mark Elctrns. Corp., 180 
Crossen Ave 312-437-8800 

Kans Lenexa, Hall-Mark Elctrn., 9006 Rosehill Rd. 
913-888-4747 

Md Baltimore, Hall-Mark Eletrns., 6660 Security Blvd. 
301-265-8500 

Minn Minneapolis, Hall-Mark Elctrns., 4555 W. 77th SI. 
612-925-2944 

Mo SI. Louis, Hall-Mark Elctrn. Corp., 6100 Madison 
Ave. 314-521-3800 

NY Farmingdale, Hall-Mark Elctrns., 167 Marine SI. 
516-293-7500 

NY Hauppauge, Rampart Components, Engineers 
Rd. 516-273-1111 

NC Raleigh, Hall-Mark Elctrns., 3000 Indusl. Dr. 
919-832-4465 

Okla Tulsa, Hall-Mark Eletrn., 4846 S. 83rd Ave. 
918-835-8458 

Pa Trevose, Hall-Mark Elctrns., Box 125 
215-355-7300 

Tex Dallas, Hall-Mark Eleton Corp., 9333 Forest La. 
214-231-5101 

Tex Houston, Hall-Mark Eletrn., Box 36739 
713-781-6100 

Wash Seattle, Liberty Eletrns., 5303 2nd Ave. S. 
206-763-8200 

Wise Milwaukee, Hall-Mark Eletrns., 11925 Ripley Ave. 
414-476-1270 

TRW/HOLYOKE WIRE & CABLE, 720 Main SI., Holyoke, 
Mass., 01040, Tel: 413-533-3961, TWX: 710-351-1337; 
SIs. Mgr: E.L. Bryon •••••••••••.•••••.•..••••••• ~ ••...••••• Vol 3-1414 
Local Sales Offices & Reps. 
Ala Huntsville 205-772-9656 
Cal Cerritos 213-924-5711 
Cal Mountain View 415-969-2252 
Colo Boulder 303-443-8600 
Fla Orlando 305-894-6881 
III Elk Grove Village 312-593-0200 
Ind Indianapolis 317-359-9283 
Mass Reading 617-944-3020 
Mich Detroit 313-873-1150 
Minn Minneapolis 612-835-5454 
Mo 51. LouiS 314-727-7370 
NJ Clifton 201-545-Q990 
NY Melville L.I. 516-293-9000 
NY ROChester 716-461-3070 
Ohio Dayton 513-298-9862 
Pa Glenside 215-887-7520 
Tex Dallas 214-637-6650 
Wash Seattle 206-633-3160 

TRW INSTRS., 139 Illinois SI., EI Segundo, Cal., 90245, 
Tel: 213-535-0854, TWX: 910-348-6676; Sis. Mgr: R.L. 
Wallstrom 

TRW/IRC FIXED RESISTORS, Box 393, Boone, N.C., 
28607, Tel: 704-264-8861, TWX: 51D-936-3241; Sis. Mgr: 
J. Mac Williams •••••••••••..•••.••••. ~ •••• Vol 3-1180,1182-11 B5 
Local Sales Offices & Reps. 
Ala Huntsville, TRW 
Ariz Scottsdale, TRW 
Cal Del Mar 
Cal Los Angeles, TRW 
Cal Menlo Park, Straube Assoc. 
Colo Boulder, Straube Assoc. 
Conn Rowayton, TRW 
DC Washington, TRW 
Fla Orlando, TRW 
Haw No. Hollywood, Bassett & Moore 
III Chicago, J.G, Twist Co. 
Ind FI. Wayne, R.O. Whitesell Assoc. 
Ind Indianapolis, A.O. Whitesell·Assoc. 
Ind Kokomo, A.O. Whitesell Assoc. 
Iowa Cedar Rapids, J G Twist Co. 
Kans Kansas City, J. G. Twist Co. 
Ky Louisville, R.O. Whitesell Assoc. 
Md Baltimore, TRW 
Mass Waltham, TRW 
Mich Southfield, R.O. Whitesell Assoc. 
Mich SI. Joseph, A.O. Whitesell Assoc. 
Minn Minneapolis 
Mo 51. Louis, J. G. Twist Co. 
NM Albuquerque, Straube Assoc. 
Ohio Cincinnati, A.O. Whitesell Assoc. 
Ohio Cleveland, A.O. Whitesell Assoc. 
Ohio Dayton, R.O. Whitesell Assoc. 
Okla Oklahoma City, TRW 
Ore Portland, C.K. Shanks & Assoc. 
Pa Narberth, TRW 
Pa Pittsburgh, A.O. Whitesell Assoe; 
Tenn Bristol. R 0 Whitesell & Assoc. 
Utah Morgan, Straube Assoc. 

205-772-9656 
602-947-5791 
714-755-8668 
213-649-1232 
415-323-2476 
303-443-8600 
203-853-4466 

EN 1-3155 
305-841-2982 
213-877-7129 
312-593-0200 
219-432-5591 
317-359-9283 
317-453-6868 
319-365-1401 
913-236-4646 
502-893-7303 

EN 9-3155 
617-899-6100 
313-358-2020 
616-983-7337 
615-941-4353 
314-432-2830 
505-294-1880 
513-521-2290 
216-333-2585 
513-228-3171 
405-524-2040 
503-292-5656 
215-667-3400 '\ 
412-242-0100 
615-968-4195 
801-829-6448 

Va Roanoke, TI:\W 
Wise Waukesha, J.G. Twist Co. 
Exp: Boone, N.C., TRW 
Exp: San Juan, Puerto Rico, M. Saliss 

TRW/IRC Local Distributors 

703-345-4965 
414-786-6330 
704-264-8861 
809-764-1842 

Ala Huntsville, Hall-Mark Elctms., Box 1133 
205-539-0691 

Ariz Phoenix, Moltronies, Inc., 2746 W. Palm LA. 
602.-272-7951 

Ariz Phoenix, A. V. Weatherford, 1917 N. 25th Dr. 
602-272-7144 

CaJ Anaheim, R. V. Weatherford, 1550 Babbitt Ave. 
714-547-0891 

Cal Glendale, A. V. Weatherford, 6921 San Fernando 
Rd. 213-849-3451 

Cal Irvine, Cramer/L. A., 17201 Daimler 51. 
714-979-3000 

Cal Menlo Park, Belllnds., Elctrn Distr. Div.~ 1070 
Obrien Dr 415-323-9431 

Cal Palo Alto, A. V. Weatherford, 3240 Hillview Ave. 
415-493-5373 

Cal Pomona, A. V. Weatherford, 1095 E. Third 51. 
714:e23-1261 

Cal San Diego, Moltronies, Inc., 7969 Engineer Rd. 
714-278-5020 

Cal San Diego, R. V. Weatherford, 7872 Raytheon 
Rd. 714-278-7400 

Cal Santa Clara. Moltronies, Inc., 337 Mathews 51. 
408-244-7600 

Cal South Gate, Moltronics, Inc .• 5610 E. Imperial' 
Hwy. 213-773-6521 

Cal Woodland Hill, Rampert Components, 21201 
Oxnard SI. 213-887-7260 

Colo Englewood, R. V. Weatherford, 3905 S. Mariposa 
303-761-5432 

Fla Orlando, Hall-Mark Elctrn" 7233 Lake Ellenor Dr, 
305-855-4020 

III Elk Grove Vi, Hall-Mark Eletrns. Corp" 180 
Crossen Ave 312-437-8800 

Kans Lenexa, Hall-Mark Elctrn" 9006 Rosehill Rd, 
913-888-4747 

La Shreveport, Interstate Elee, Co" 1419 Culpepper, 
Box 1094 318-423-6131 

Md Baltimore, Hall-Mark Elctrns" 6660 Security Blvd, 
301-265-8500 

Md Gaithersburg, Cramer/Ew Washington, 16021 
Industrial Drive 301-948-0110 

Md Savage, Pyttronic Ind., 8200 Wellmoor CI. 
Mass Boston, De Mambro Elctrns, 1095 

Commonwealth Ave. 617-787-1200 
Mass Newton,Cramer Elctrn. Inc" 85 Wells Avenue 

617-969-7700 
Mass Newton, Cramerllnternational, 85 Wells Ave, 

617-969-7700 
Mass Woburn, Abbott Elctrn" 902 Main SI. 

617-935-2040 
Minn Minneapolis, Hall-Mark Eletrns., 4555 W, 77th 51. 

612-925-2944 
Mo 51. Louis, Hall-Mark Elctrn. Corp., 6100 Madison 

Ave. 314-521-3800 
NM Albuquerque, R. V. Weatherford Co" 6101 

Marble N.E, 505-265-5671 
NY Farmingdale, Hall-Mark Elctrns" 167 Marine 51. 

516-293-7500 
NY Hauppauge, Rampart Components, Engineers 

Rd. 516-273-1111 
NY Rochester, ROChester RadiO, 140 Main 51. 

716-454-6300 
NC Raleigh, Hall-Mark Elctrns" 3000 Indusl. Dr, . 

919-832-4465 
NC Raleigh, Pytronic Inds., 4509 Creedmoor Rd. 

919-782-6370 
Ohio Akron, Akron Elctrn. Supply, 107 S, Arlington St 

216-762-8818 
Okla Tulsa, Hall-Mark Elctrn., 4846 S. 83rd Ave. 

918-835-8458 
Pa . Carnegie, Pytronic Inds., 14 E, Mall Plaza 

412-276-6722 
Pa Harrisburg, Pyttronic Inds, Inc" 2325 No. 7th 51. 

717-233-6591 
Pa Montgomeryville, Pyttronic Inds, Inc" Stump Rd" 

Box 433 215-643-2850 
Pa Trevose, Hall-Mark Elctrns" Box 125 

215-355-7300 
Tex Dallas, Hall-Mark Elcton Corp" 9333 Forest La. 

214-231-5101 
Tex Dallas, A. V, Weatherford Co" .10836 Grissom 

La, 214-243-1571 
Tex FI. Worth, Swieco, Inc., Box 670, 1518 E. 

LancasterSt 817-335-6521 
Tex Houston, Hall-Mark Elctrn" Box 36739 

713-781-6100 
Tex Houston, Harrison Equip. Co. Inc" 1616 

McGowen 51. 713-224-9131 
Wash Seattle, A.E. Priebe, 2211· 5th Ave, 206-682-8242 
Wash Seattle, A. V. Weatherford, 6134 Maynard Ave., 

S, 206-762-4200 

*Vol. 4-1973 

TRW/IR 

Wisc Milwaukee, Hall-Mark Elctrns" 11925 Ripley Ave, 
414-476-1270 

TRWIIRC FIXED RESISTORS, 2850 MI.' Pleasant SL, 
Burlington, Iowa, 52801, Tel: 319-754-8491, TWX: 
910-525-1135; Sis. Mgr: J. Krabill 

Vol se1181,1188-1189 
Local Sales Offices & Reps, 
Ala Huntsville, TRW 
Ariz Scottsdale, TRW 
Cal Del Mar, TRW 
Cal Los Angeles. TRW 
Cal Menlo Pk., Straube 
Colo Boulder, Straube Assocs, 
Conn Rowayton, TRW 
Fla Orlando, TRW 
1\1 Elk Grove Vlg., J. Twist 
Ind FI. Wayne, R. Whitesell 
Ind Indianapolis, A. Whitesell 
Ind Kokomo, R, Whitesell 
Iowa Cedar Rapids, J, G. Twist 
Kans Prairie Village, J, G. Twist 
Ky Louisville, A. Whitesell 
Md Ellicott Cily, TRW 
Mass Waltham, TRW 
Mich Grand Rapids, R. O. Whitesell 
Mich Southfield, A. Whitesell 
Mich 51. Joseph, A. Whitesell 
Minn Minneapolis, TRW 
Mo SI. Louis, J, G. Twist 
NM Albuquerque, Straube Assoes. 
NY Rochester, TRW 
Ohio Cincinnati, A. Whitesell 
Ohio Cleveland, R. Whitesell 
Ohio Columbus, R, Whitesell 
Ohio Dayton, R. Wh~esell 
Okla. Oklahoma City, TRW 
Ore Portland, C.K. Shanks & Assoc, 
Pa Narberth, TRW 
Pa Pittsburgh, R, Whitesell 
Tenn Bristol, R. Whitesell 
Tex Dallas, TRW 
Tex Houston, TRW 
Utah Salt Lake City, Straube Assoes, 
Va Roanoke, TRW 
Wisc Waukesha, J, Twist 

TRW /IRC Local Distributors 

205-772-9656 
602-947-5791 
714-755-8668 
213-649-1232 
415-323-2476 
303-443-8600 
203-853-4466 
305-894-6881 
312-593-0200 
219-432-5591 
317-359-9283 
317-453-6868 
319-365-1401 
913-236-4646 
502-893-7303 
301-465-1777 
617-899-6100 
616-451-8901 
313-358-2020 
616-983-7337 
612-835-5454 
314-432-2830 
505-294-1880 
716-461-3070 
513-521-2290 
216-228-7525 
614-888-9396 
513-298-9546 
405-524-2040 
503-292-5656 
215-667-3400 
412-242-0100 
615-968-4195 
214-637-6650 
713-771-7812 
801-328-4513 
703-345-4965 
414-785-6330 

Ala Huntsville, Hall-Mark Elctrns., Box 1133 
205-539-0891 

Ariz Phoenix, Moltronies, Inc., 2746 W, Palm LA, 
602-272-7951 

Ariz Phoenix, A. V, Weatherford, 1917 N, 25th Dr. 
. 602-272-7144 

Cal Anaheim, A. V. Weatherford, 1550 Babbitt Ave, 
. 714-547-0891 

Cal Glendale, R. V, Weatherford: 6921 San Fernando 
Rd. . 213-849-3451 

Cal Menlo Park, Belllnds., Elctrn Distr, Div" 1070 
Obrien Dr 415-323-9431 

Cal Palo Alto, A. V. Weatherford, 3240 Hillview Ave, 
415-493-5373 

Cal Pomona, R. V, Weatherford, 1095 E. Third SI. 
714-623-1261 

Cal San Diego, Moltronics, Inc., 7969 Engineer Rd. 
714-278-5020 

Cal San Diego, R. V. Weatherford, 7872 Raytheon 
Rd. 714-278-7400 

Cal Santa Clara, Moltronies, Inc" 337 Mathews SI. 
408-244-7600 

Cal South Gate, Moltronics, Inc" 5610 E, Imperial 
Hwy. 213-773-6521 

Cal Woodland Hill, Rampart Components, 21201 
Oxnard 51. 213-887-7260 

Colo Denver, Burstein-Applebee 303-244-3336 
Colo Englewood, A. V, Weatherford, 3905 5, Mariposa 

303-761-5432 
Fla Orlando, Hall-Mark Elctrn" 7233 Lake Ellenor Dr, 

305-855-4020 
Ga Atlanta, Jackson Elctrnes" 1135 Chattahoochee 

III 
III 

Ave, NW 404-355-2223 
Chicago, Burstein-Applebee 312-763-4848 
Elk Grove Vi, Hall-Mark Elctrns, Corp" 180 
Crossen Ave 312-437-8800 

Kans Kansas City, Burstein-Ajaplebee 816-561-5460 
Kans Lenexa, Hall-Mark Elctrn" 9006 Rosehill Rd. 

913-888-4747 
Md Baltimore, Hall-Mark Elctrns" 6660 Security Blvd, 

301-265-8500 
Md Savage, Pyttronic Ind" 8200 Wellmoor CI. 
Mass Boston, De Mambro Elctrns, 1095 

Commonwealth Ave, 617-787-1200 
Mass Cambridge, Wilshire Elctrns.lNew England, 205 

Alewife Brook Pkwy, 617-491-3300 
Mass Woburn, Abbott Elctrn" 902 Main SI. 

617-935-2040 
Minn Minneapolis, Hall-Mark Elctrns" 4555 W. 77th 51. 

Mo Kansas City, Burstein Applebee 
612-925-2944 
816-661-5460 

1575 



TAW/IR 

Mo SI. LOUis, Hall-Mark Elctn\. Corp., 6100 Madison 
Ave. 314-521-3800 

Neb LinColn, Burstein .. Applebee 402-434-0678 
NY Farmingdale, HalI·Mark ElctmS., 167 Marine St. 

516-293-7500 
NY Hauppauge, Rampart Components, Engineers 

Rd. 516-273-1111 
NY New York, Midway Ind'i. Elee., 36 E. 29th SI. 

212-889-0370 
NC Raleigh, Hall·Mark Elctrns., 3000 Indust. Dr. 

919-832-4465 
NC Raleigh, Pytronic Inds., 4509 Creedmoor Rd. 

919-782-6370 
Ohio Columbus, Electronics Mktg Corp., 1150 W. Third 

Ave. 614-299-4161 
Okla Tulsa, HaU-Mark elelrn., 4846 S. 83rd Ave. 

918-835-8458 
Pa Carnegie, Pytronic IneIs., 14 E. Mall Plaza 

412-276-6722 
Pa Harrisburg, Pyttronic Inds. Inc., 2325 No. 7th st. 

717-233-6591 
Pa Montgomeryville, Pyttronic lnels. Inc., Stump Rd., 

Box 433 215-643-2850 
Pa Pittsburgh, Carneradio Co., 2801 Liberty Ave .. 

412-391-7400 
Pa Trevose, Hall-Mark Eletms., Box 125 

215-355-7300 
Tex Dallas, Hall-Mark Elelon Corp., 9333 Forest La. 

214-231-5101 
Tex Dallas, R. V. Weathertord Co., 10836 Grissom 

La. 214-243-1571 
Tex Houston, Hall-Mark Eletrn., Box 36739 

713-781-6100 
Tex Houston, Harrison Equip. Co. Inc., 1616 

McGowen St. 713-224-9131 
Tex Richardson, Altair Co., 405 N. Plano Rd. 

214-231-5166 
Wash Seattle, A.E. Priebe, 2211 5th Ave. 206-682-8242 
Wash Seattle, A. V. Weatherford, 6134 Maynard Ave .. 

S. 206-762-4200 
Wise Milwaukee, Hall·Mark Elctrns., 11.925 Ripley Ave. 

414-476-1270 

TRW/IRC FiXeD ReSISTORS, 401 N, Broad St" 
Philtldelphia, Pa., 19108, Tet 215-922-8900, TWX: 
710-670'2286; SIs. Mgr: R,A. Glover 

Local Sales Offices &Rl!ps. 
Ala . Huntsville, TRW Sis. Off. 

Vol "'1190,1191 

Ariz Scottsdale, TRW 
Cal Del Mar, TRW 
Cal Los Angeles, TRW 
Cal Menlo Pk .. Straube 
Cal San Diego, Transdynamlcs 
Colo Boulder, Straube Assoc. 
Conn Rowayton, TRW 
Fla Orlando, TRW 
III Des Plaines, TRW 
III Elk Grove Vge., J.G. Twist 
Ind Fl. Weyne, R. Whitesell 
Ind Indianapolis, R. Whitesell 
Ind Kokomo, R. Whitesell 
Iowa Cedar Rapids, J. G. Twist 
Kana Prairie Village, J. G. Twist 
Ky LouiSVille, R. Whitesell 
Mel Ellicott City, TRW 
Mass Waltham, TRW 
Mich Grand Rapids, R .. O. Whitesell 
Mich Southfield, A. Whitesell 
Mich st. Joseph, A. Whitesell 
Minn St. Paul, Northport Engrg. 
Mo St. Louis, J. G. Twist 
NM Albuquerque, Straube Assocs. 
Ohio Cincinnati; R. Whitesell 
Ohio Cleveland, A.O. Whitesell Assoc. 
Ohio Daytoo, R. Whitesell 
Ore Portland, C. Shanks 
Pa Narberth, TAW 
Pa Pittsburgh, A. Whitesell 
Teon Bristol, R. Whitesell 
Tex Dallas, TAW 
Utah Morgan, Straube Assocs. 
Va Roanoke, TRW 
Wise Waukesha, J. Twist 

TRW IIRC Local Distributors 

205-772-9656 
602-947-5791 
714-755-6668 
213-649-1232 
415-323-2476 
714-298-6215 
303-443-6600 
203-853-4466 
305-894-6881 
312-299-6629 
312:593-0200 
219-432-5591 
317-359-9283 
317-453-6868 
319-365-1401 
913-236-4646 
502-893-7303 
301-465-1777 
617-899-6100 
616-451-8901 
313-358-2020 
616-983-7337 
612-698-3841 
314-432-2830 
505-294-1880 
513-521-2290 
216-333-2585 
513-298-9546 
503-292-5656 
215-667-3400 
412-242-0100 
615-968-4195 
214-637-6650 
801-829-6448 
703-345-4965 
414-786-6330 

Ala Huntsville, Hall-Mark Elelrns., Box 1133 
205-539-0691 

Ariz Phoenix, Moltronlcs,lnc., 2746 W. Palm LA. 
602-272-7951 

Ariz Phoenix, R. V. Wealhartord, 1917 N.25th Dr. 
602-272-7144 

Cal Anaheim, A. V. Weatherford, 1550 Babbitt Ave. 
714-547-1)891 

Cal Glendale, R. V. Weathertord, 6921 San Fernando 
Rd. 213-849-3451 

Cal Menlo Park, BelIIOds., elelm Distr. DiY., 1070 
Obrien Or 415'323-9431 
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MANUFACTURERS & SALES OFFICES DIRECTORY 

Cal Palo Alto, A. V. Weathartord, 3240 Hillview Ave. 
415-493-5373 

. Cal Pomona, A. V. Weathertord, 1095 E. Third 51. 
714-623-1261 

Cal San Diego, Moltronics, Inc., 7989 engineer Rd. 
714-278-5020 

Cal San Diego, R. V. Weathertord, 7872 Raytheon 
Rd. 714-218-7400 

Cal Santa Clara, Moltronics, Inc., 337 Mathews SI. 
408-244-7600 

Cal South Gate, Moltronics, Inc., 5610 E. Imperial 
Hwy. 213-773-6521 

Colo Englewood, R. V. Weatherford, 3905 S. Mariposa 
303-761-5432 

Fla Orlando, Hall-Mark Elelrn., 7233 Lake Ellenor Or. 
305-855-4020 

III Elk Grove Vi, Hall-Mark Elctrns. Corp., 180 
Crossen Ave 312-437-8800 

Ind South Bend, Radio Distr Co Inc, 1212 High St 
219-287-2911 

Kans Lenexa, Hall-Mark Elelrn., 9006 Rosehill Rd. 
913-888-4747 

Md Baltimore, Hall-Mark Elelrns., 6660 Security Blvd. 
301-265-8500 

Md Savage, Pyltronic Ind., 8200 Wellmoor CI. 
Mich Muskegon, Western Elelrn Supply, 1781 5th SI 

616,722-7628 
Minn Minneapolis, Hall-Mark Elctms., 4555 W. 77th 51. 

612-925-2944 
Mo St. Louis, Hall-Mark Elctrn. Corp., 6100 Madison 

Ave. 314-521-3800 
Mo 51. Louis, Van Sickle Radio Elctms, Inc, 1915 

Washington Ave 314-MA-l·5000 
Neb Omaha, Radio Equipment Co., Box 3843, 625 N. 

18th 51. 402-341-7700 
NJ Clifton, Eastern RadiO, 312 Clifton Ave. 

201-471-6600 
NJ Pennsauken, Recso eltrns.-Div. of Astex, Airport 

& Central Hwys. 609-662-4000 
NJ Springfield, Federated Elctrns. Div. Federated 

Purchaser, Inc., 165 Rte. 22 201-376-8900 
NM Albuquerque, A. V. Weathertord Co., 6101 

Marble N.E. 505·265-5671 
NY Farmingdale, Hall-Mark Eletms., 167 Marine St. 

516-293-7500 
NY Lynbrook, Peerless Radio, 19 Wilbur St. 

516-593-2121 
NC Raleigh, Hall-Mark Elelrns., 3000 Indus!. Dr. 

919-832-4465 
NC Raleigh, Pytronic Inds., 4509 Creedmoor Rd. 

919;78~-6370 
Ohio Cincinnati, United Radio Co., Summit & Reinhold 

Dr. 800-582-7080 
Ohio Columbus, Electronics Mktg Corp., 1150 W. Third 

Ave. 614-299-4161 
Okla Tulsa, Hall-Mark Eletm., 4846 S. S3rd Ave. 

918-8$5-8458 
Pa Altoona, Allegheny Elelms, Inc, 800 Chestnut Ave 
Pa Carnegie, Pytronic Inds., 14 E. Mall Plaza 

412-276-6722 
Pa Erie, Mace Elelm., 2631 W. 8th 51. 814-838-3544 
Pa Harrisburg, Pyttronic IndS. Inc., 2325 No. 7th St. 

717-233-6591 
Pa Montgomeryville, Pyltronic Inds. Inc., Stump Rd., 

Box 433 215-643-2850 
Pa Pittsburgh, Cameradio Co., 2801 Liberty Ave. 

412-391-7400 
Pa Trevose, Hall-Mark Elctrns., Box 125 

215-355-7300 
Tex Dallas, Hall-Mark Elcton Corp., 9333 Forest La. 

214-231-5101 
Tex Dallas, A. V. Weatherford Co" 10836 Grissom 

La. 214-243-1571 
Tex Houston, Hall·Mark Elelrn., Box 36739 

713-781-6100 
Tex Houston, Harrison Equip. Co. Inc., 1616 

McGowen SI. 713-224-9131 
Va Norfolk, Priest Eletrn., 6431 Tidewater Dr. 

703-855-2021 
Wash Seattle, R.E. Priebe, 2211 5th Ave. 206'682-8242 
Wash Seattle, R. V. Weathertord, 6134 Maynard Ave., 

S. 206-762-4200 
Wise Milwaukee, Hall-Mark Elctms., 11.925 Ripley Ave. 

414-476-1270 
Wise Milwaukee, Mal'$h Elotms., 6047 W. Beloit Rd. 

. 414-545-6500 

TRwilRC POTeNTlOMeTefls, 2801 12nd St., N~ St. 
Petersbul'g, Fla~ 33733, Tet 813-347-2181, TWX: 
810-a&3-G357; SIB, Mgr: C,T. CI\Iebo8ki; Gen. Mgr: T_ 
ShaIIer08s; Mgr, At:Iv, & Prom: e. Blain 

Local Sales Offices & Reps. 
Ala Huntsville, TRW 
Ariz Scottsdale, O.T. Wiles 
Cal Danville, Straube Assocs. 
Cal Los Angeles,a.T. WHes 
Cal· Menlo Park, Straube Assocs. 

*Vot 4-1973 

Vol "'1230'1233 

205-772-9656 
802-947-5791 
415-837-8151 
213-649-2461 
415-323-2476 

Colo Boulder, Straube Assocs. 303-443-6800 
Conn Rowayton, TRW 203-653-4466 
Fla Orlando, TRW 305-694-6891 
III Elk Grove Village, J.G. Twist Co. 312-593-0200 
Ind Ft. Wayne, A.O. Whitesell Assoc. 219-432-5591 
Ind Indianapolis, R.O. Whneseil Assoc. 317-359-9283 
Ind Kokomo, R.O. Whitesell Assoc. 317-453-6868 
Iowa Cedar Rapids, J G Twist Co. 319-365-1401 
Kans Prairie Village, J. G. Twist Co. 913-236-4646 
Ky Louisville, R.O. Whitesell Assoc. 502-693-7303· 
Md Ellicott City, TRW 301-465-1777 
Mass Waltham, TRW 617-999-6100 
Mich Grand Rapids, R.O. Whitesell Assoc. 

616-451-8901 
Mich Southfield, A.O. Whitesell Assoc. 313-358-2020 
Mich St. Joseph, R.O. Whitesell Assoc. 616-983-7337 
Minn Minneapolis, Northport Eng. 612-835-5454 
Mo St. Louis, J. G. Twist 314-432-2080 
NH Bedford, TRW 603-472-3030 
Ohio Cincinnati, A.O. Whitesell Assoc. 513-521-2290 
Ohio Cleveland, R.O. Whitesell Assoc. 216-333-2585 
Ohio Dayton, A.O. Whitesell Assoc. 513-298-9546 

Dayton, TRW eletm. Comps. 214-637-6650 
Okla Oklahoma City, TRW Elctr. Camps. 

Pa Narberth, TRW 
405-524-2040 
215-667-3400 
412-242-0100 
214-637-6650 
713-771-7812 
801-829-6448 
703-345-4965 
414-786-6330 

Pa Pittsburg, A.O. Whitesell Assoc. 
Tex Dallas, TRW Elelr. Comps. 
Tex Houston, 
Utah Morgan, Straube Assocs. 
Va Roanoke, TRW 
Wise Waukesha, J. G. Twist CO. 

TRW/IRC Local Distributors 
Ala Huntsville, Hall-Mark Elotrns., Box 1133 

205-539-0691 
Ala Huntsville, Powell Elelms/Huntsville, Box 1095, 

803 Oster Dr. 205-538-2731 
Ariz Phoenix, Moltronics, Inc., 2746 W. Palm LA. 

602-272-7951 
Ariz Phoenix, A. V. Weatherford, 1917 N. 25th Dr. 

602-272-7144 
Cal Anaheim, R. V. Weatherford, 1550 Babbitt Ave. 

714-547-0891 
Cal Garden Grove, Allied Elelrns., 12311 Industry 51. 

213-598-6805 
Cal Glendale, R. V. Wealhartord, 6921 San Fernando 

Rd. 213-849-3451 
Cal Irvine, Cramer/L. A., 17201 Daimler 51. 

714-979-3000 
Cal Menlo Park, Belllnds., Eletm DiStr. Div., 1070 

Obrien Dr 415-323-9431 
Cal Palo Alto, A. V. Weathertord, 3240 Hillview Ave. 

415-493-5373 
Cal Pomona, A. V. Weatherford, 1095 E. Third 51. 

714-623-1261 
Cal San Diego, Moltronics, Inc., 7969 Engineer Rd. 

714-278-5020 
Cal San Diego, R. V. Weatherford, 7872 Raytheon 

Rd. 714-278-7400 
Cal Santa Clara, Moltronics, Inc., 337 Mathews St. 

408-244-7600 
Cal South Gate, Moltronics, Inc., 5610 E. Imperial 

Hwy. 213-773-6621 
Cal Woodland Hill, Rampart Components, 21201 

Oxnard 51. 213-887-7260 
Colo Englewood, R. V. Wealharford, 3905 S. MaripOsa 

303-761-5432 
Fla Miami Springs, Powell Elelrns/Florida, Box 514, 

1740 NW 69th Ave 305-685-8761 
Fla Orlando, Hall-Mark Eletrn., 7233 Lake Ellenor Dr. 

305-655-4020 
Fla Orlando, Powell ,Ek:trns/Florida, Box 5604, 2032 

Palmridge Way 305-859-1450 
III Chicago, Allied Eletrns., 2400 W. WaShington 

Blvd. 312-421-2400 
Elk Grove Vi, Hall·Mark Eletms. Corp., 180 
Crossen Ave 312-437-8800 

Kilns Lenexa, Hall·Mark Eletm.,.9006 Rosehill Rd. 
913.888-4747 

Mel Baltimore, Hall-Mark Elctrns., 6660 Security Blvd. 
. 301-265-6500 

Md Gaithersburg, Cramer/Ew Washington, 1602.1 
Industrial Drive 301-948-0110 

Md Savage, Pyttronic Ind., 8200 Wellmoor Ct. 
Mass Boston, De Mambro Elelms, 1095 

Commonwealth Ave. 617-787·1200 
Mass Newton, Cramer Elctm. Inc., 85 Wells Avenue 

617-969-7700 
Minn Minneapolis, Hall-Mark i!lelrns., 4555 W. 77th SI. 

612-925-2944 
Mo st. Louis, Hall-Mark Ek:tm. Corp., 6100 Madison 

Ave. 314-521-3600 
NY Farmingdale, Hall-Mark Elelrns., 167 Marine St, 

516-293-7500 
NY Hauppauge, Rampart Components, Engineel'$ 

Rd. 516-273-1111 



MANUFACTURERS & SALES OFFICES DIRECTORY 

NY Rochester, Rochester Radio, 140 Main St. 
716-454-6300 

NC Raleigh, Hall-Mark Elctrns., 3000 Indust. Dr .. 
919-832-4465 . 

NC Raleigh, Pytronic Inds., 4509 Creedmoor Rd. 
919-782-6370 

Ohio Akron, Akron Elctrn. Supply, 107 S. Arlington St 
216-762-8818 

Ohio Columbus, Electronics Mktg Corp., 1150 W. Third 
Ave. 614-299-4161 

Okla Tulsa, Hall-Mark Elctrn., 4846 S. 83rd Ave. 
918-835-8458 

Pa Carnegie, Pytronic Inds., 14 E. Mall Plaza 
412-276-6722 

Pa Harrisburg, pyttronic Inds. Inc., 2325 No. 7th St. 
717-233-6591 

Pa Montgomeryville, Pyt!ronic Inds. Inc., Stump Rd., 
Box 433 215-643-2850 

Pa Pittsburgh, Cameradio Co., 2801 Uberty Ave. 
412-391-7400 

Pa Trevose, Hall-Mark Elctms., Box 125 
215-355-7300 

Tex Dallas, Hall-Mark Elcton Corp., 9333 Forest La. 
214-231-5101 

Tex Dallas, R. V. Weatherford Co., 10836 Grissom 
La. 214-243-1571 

Tex Ft. Worth, Allied Elctrns" 401 E. 8th SI. 
817-336-5401 

Tex Houston, Hall-Mark Elctrn., Box 36739 
713-781-6100 

Tex Richardson, Altair Co., 405 N. Plano Rd. 
214-231-5166 

Wash Seattle, R.E. Priebe, 2211 5th Ave. 206-682-8242 
Wash Seattle, R. V. Weatherford, 6134 Maynard Ave., 

S. 206-762-4200 
Wisc Milwaukee, Hall-Mark Elctrns., 11925 Ripley Ave. 

414-476-1270 
Wisc Milwaukee, Marsh Elctrns., 6047 W. Beloit Rd. 

414-545-6500 

TRW SEMICONDUCTORS, 14520 Aviation Blvd., 
Lawndale, Cal., 90260, Tel: 213-3n-5397, TWX: 
91G-325-6206; Sis. Mgr: D. McDermott; Distr_ Sis. Mgr: 
D. Beckstead ......................... __ ................... Vol :ze946-951 
Local Sales Offices & Reps. 
Ala Huntsville, TRW Elctrn. Comps. 205-772-9656 
Ariz Scottsdale, Q. T. Wiles & Assoc. 602-947-5791 
Cal Del Mar, Q. T. Wiles & Assocs. 714-755-8668 
Cal Los Angeles, Q. T. Wiles & Assocs. 

213-649-1232 
Cal Menlo Park, Staube Assocs., Inc. 415-323-2476 
Colo Boulder, Straube Assocs., Inc. 303-443-8600 
Conn Roway1on, TRW Elctrn. Comps. 203-853-4466 
Fla Orlando, TRW Elctrn. Comps. 305-894-6881 
III Elk Grove Village,'J. G. Twist Co. 312-593-0200 
Ind Fort Wayne, R. O. Whitesell & Assocs. 

219-432-5591 
ind Indianapolis, R. O. Whitesell & Assocs. 

317-359-9283 
Ind Kokomo, R. O. Whitesell & Assocs. 

317-453-6868 
Iowa Cedar Rapids, J. G. Twist Co. 319-365-1401 
Kans Prairie Village, J. G. Twist Co. 913-236-4646 
Ky Louisville, R. O. Whitesell & Assocs. 

502-893-7303 
Md Ellicott City, TRW Elctrn. Comps. 301-465-1777 
Mass Waltham, TRW Elctrn. Comps.· 617-899-6100 
Mich Grand Rapids, R. O. Whitesell & Assocs. 

616-451-8901 
Mich Southfield, R. O. Whitesell & Assocs. 

313-358-2020 
Mich SI. Joseph, R. O. Whitesell & Assocs. 

616-983-7337 
Minn Minneapolis, TRW Elctrn. Comps. 612-835-5454 
Mo St. Louis, J. G. Twist Co. 314-432-2830 
NM Albuquerque, Straube Assocs. 505-294-1880 
Ohio Cincinnati, R. O. Whitesell & Assocs. 

513-521-2290 
Ohio Cleveland, R. O. Whitesell & Assocs. 

. 216-228-7525 
Ohio Columbus, R. O. Whitesell & Assocs. 

614-888-9396 
Ohio Dayton, R. O. Whitesell & Assocs. 513-298-9546 
Okla Oklahoma City, TRW Elctrn. Comps. 

405-524-2040 
Ore Beaverton, N. R. Schultz Co. 503-646-1345 
Pa Narberth, TRW Elctm. Comps. 215-667-3400 
Pa Pittsburgh, R. O. Whitesell & Assoc. 

412-242-0100 
Tenn Bristol, R. O. White.sell & Assocs. 615-968-4195 
Tex Dallas, TRW Elctm. Comps. 214-637-6650 
Tex Houston, TRW Electronic Comps. 71.3-771-7812 
Utah Salt Lake City, Straube Assocs., Inc. 

Va Roanoke, TRW Elctrn. Componts. 
Wash Bellevue, N. R. Schultz Company 
Wisc Waukesha, J. G. Twist Co. 

801-328-4513 
703-345-4965 
206-454-0300 
414-786-6330 

For: Can., Dorval, Que., Lake Engrg. Co., Ltd. 
514-631-8501 

For: Can., Montreal, Que., Lake Engrg. Co., Ltd. 
514-739-5795 

For: Can., Richmond, B.C., Lake Engrg. Co., Ltd. 
604-277-0414 

For: Can .. Scarborough, Onl., Lake Engrg. Co" Ltd. 
416-751-5980 

TRW Local Distributors 
Ala Huntsville, Cramer/Ew Huntsville, 2310 Bob 

Wallace Ave.SW 205-539-5722 
Ala Huntsville, Hall-Mark Elctrns., Box 1133 

205-539-0691 
Ariz Phoenix, Cramer/ Ariz" 2816 N. 16th SI. 

602-263-1112 
Ariz Phoenix, Liberty Electrns., 3612 N. 16th SI. 

602-264-4438 
Ariz Phoenix, R. V. Weatherford, 1917 N. 25th Dr. 

602-272-7144 
Cal Anaheim, R. V. Weatherford, 1550 Babbitt Ave. 

714-547-0891 
Cal Chatsworth, Westates Elctrns. Corp., 20151 

Bahama SI. 213-341-4411 
Cal Gardena. Bell Industries, 306 E. Alondra Blvd. 

213-321-5802 
Cal Glendale, R. V. Weatherford, 6921 San Fernando 

Rd. 213-849-3451 
Cal Irvine, Cramer/L. A., 17201 Daimler SI. 

714-979-3000 
Cal Menlo Park, Belllnds., Elctrn Distr. Div., 1070 

Obrien Dr 415-323-9431 
Cal MI. View, Elmar Elctrn., 2288 Charleston Rd. 

415-961-3611 
Cal Palo Alto, R. V. Weatherford, 3240 Hillview Ave. 

415-493-5373 
Cal Pomona, R. V. Weatherford, 1095 E. Third SI. 

714-623-1261 
Cal San Diego, Cramer/San Diego, 8975 Complex 

Drive 714-665-1881 
Cal San Diego, R. V. Weatherford, 7872 Raytheon 

Rd. 714-278-7400 
Cal Sunnyvale, Cramer/San Fran., 720 Palomar Ave. 

408-739-3011 
Colo Denver, Cramer/Denver, 5465 E. Evans Place at 

Hudson 303-758-2100 
Colo Denver, Elmar Elctrns, Inc., 5701 E. Evans Ave. 

303-758-5711 
Colo Englewood, R. V. Weatherford, 3905 S. Mariposa 

303-761-5432 
Conn Milford, De Mambro Elctrns, 437 Boston Post Rd. 

203-878-6521 
Conn North Haven, Cramer/Conn., 35 Dodge Ave. 

203-239-5641 
Fla Hollywood, Cramer/Ew Hollywood, 4035 North 

29th Avenue 305-923-8181 
Fla Orlando, Cramer/Ew Orlando, 345 North 

Graham Avenue, Box 20214 305-894-1511 
Fla Orlando, Hall-Mark Elctrn., 7233 Lake Ellenor Dr. 

305-855-4020 
Ga Atlanta, Cramer/Atlanta, 3923 Oakcliff Industrial 

Court 404-448-9050 
III Elk Grove Vi, Hall-Mark Elctrns. Corp., 180 

Crossen Ave 312-437-8800 
III Mt Prospect, Cramer/Chicago, 1911 South 

Busse Road 312-593-8230 
Kans Lenexa, Hall-Mark Elctrn., 9006 Rosehill Rd. 

913-888-4747 
La New Orleans, Hall-Mark Elctrns Corp., 4334 

Stemway Dr. 504-242-7581 
Md Baltimore, Cramer/Baltimore, 922-24 Patapsco 

Avenue 301-354-0100 
Md Baltimore, Hall-Mark Elctrns., 6660 Security Blvd. 

301-265-8500 
Md Gaithersburg, Cramer /Ew Washington, 16021 

Industrial Drive 301-948-0110 
Mass Boston, De Mambro Elctrns, 1095 

Commonwealth Ave. 617-787-1200 
Mass Newton, Cramerllnternational, 85 Wells Ave. 

617-969-7700 
Mich Farmington, Harvey - Michigan Inc., 23461 Ind'i 

Pk Dr. 313-477-1650 
Mich Livonia, Cramer/Detroit, 13193 Wayne Road 

313-425-7000 
Minn Bloomington, Cramer/Minnesota, 8053 

Bloomington Frwy 612-881-8678 
Minn Minneapolis, Hall-Mark Elctrns., 4555 W. 77th SI. 

612-925-2944 
Mo SI. Louis, Hall-Mark Elctrn. Corp., 6100 Madison 

Ave. 314-521-3800 
NJ Clifton, Eastern RadiO, 312 Clifton Ave. 

201-471-6600 
NJ Pennsauken, Cramer/Pa., 7300 Rte. 130 No. 

215-923-5950 
NJ Union, Cramer/No J., 949 Bell Ave. 201-687-7870 
NM Albuquerque, Cramer/N.M., 137 Vermont N.E. 

505-265-5767 
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TRW/UT 

NY Buffalo, Summit Dis!. Inc., 916 Main SI. 
716-884-3450 

NY East Syracuse, Cramer/Syracuse, 6716 Joy 
Road 315-437-6671 

NY Endwell, Cramer/Binghamtom, 3220 Watson 
Blvd. 607-754-6661 

NY Farmingdale, Hall-Mark Elctrns., 167 Marine SI. 
516-293-7500 

NY New York, Terminal-Hudson, 236 W. 17th SI. 
NY Rochester, Cramer/Rochester, 3259 Winton 

Road South 716-275-0300 
NC Raleigh, Cramer/EW, 3901 Winton Road 

919-876-2371 
NC Raleigh, Hall-Mark Elctrns., 3000 Indust. Dr. 

919-832-4465 
NC Winston-Salem, Cramer/EW, 938 Burke Street 

919-725-8711 
Ohio CinCinnati, Cramer/Tri-States, 666 Redna Terr. 

513-771-6441 
Ohio Cleveland, Cramer/Cleveland, 5835 Harper Road 

216-248-8400 
Ohio Columbus, Electronics Mktg Corp., 1150 W. Third 

Ave. 614-299-4161 
Ohio Dayton, ElectroniCS Mktg Corp., 2400 E. Dorothy 

La. 513-294-0434 
Okla Oklahoma City, Hall-Mark Elctrns Corp., Box 

12584 405-946-9983 
Okla Tulsa, Cramer/Tulsa, 6336 East 13th Street 

918-836-3371 
Okla Tulsa, Hall-Mark Elctrn., 4846 S. 83rd Ave. 

918-835-8458 
Pa Huntington Valley, Hall-Mark Elctrns Corp., 458 

Pike Rd. 215-355-7300 
Pa Philadelphia, Alma Elctrns, 9815 Roosevelt Blvd. 

215-676-6000 
Tex Dallas, Cramer/Texas, 2970 Blystone Lane 

214-350-1355 
Tex Dallas, Hall-Mark Elcton Corp., 9333 Forest La. 

214-231-5101 
Tex Houston, Hall-Mark Elctrn., Box 36739 

713-781-6100 
Utah Salt Lake City, Cramer/Utah, 391 West 2500 

South 801-487-3681 
Wash Seattle, Cramer/Seattle, 5602 6th Avenue S. 

206-762-5755 
Wash Seattle, Liberty Elctrns., 5303 2nd Ave. S. 

206-763-8200 
Wash Seattle, R. V. Weatherford, 6134 Maynard Ave., 

S. 206-762-4200 
Wisc Milwaukee, Cramer/Wisconsin, 5626 North 91st 

Street 414-462-8300 
Wisc Milwaukee, Hall-Mark Elctrns., 11925 Ripley Ave. 

414-476-1270 
For: Can., Onl., Scarborough, Lake Engrg. Co. Ltd., 

123 Manville Rd. 416-751-5980 
For: Can., Downsview, OntariO, Cramer/Can., 920 

Alness Ave. 416-661-9222 
For Local Source Data Call Toll-Free 800-645-9200 
(In N_Y, State Call 516-294-0990 Collect) 

TRW/UTC TRANSFORMERS, 150 Varlck St" New York, 
N. y" 10013, Tel: 212-255-3500, TWX: 710-581-2722; Sis. 
Mgr: A, PrOfeta .,_. Vol 2-579; Vol 3-542,543,1292-1303 
Local Sales Offices & Reps. 
Ala Huntsville, TRW Ectm. Comps. 205-772-9656 
Ariz Scottsdale, Q.T. Wiles & Assocs. 602-947-5791 
Cal Del Mar, Q.T. Wiles & Assocs. 714-755-8668 
Cal Los Angeles, Q.T. Wiles & Assocs. 213-649-1232 
Cal Menlo Park, Straube Assocs. 415-323-2476 
Colo Boulder, Straube Assocs. 303-443-8600 
Fla Orlando, TRW Ectrn. Comps. 305-894-6881 
III Elk Grove Village, J. G. Twist Co. 312-593-0200 
Ind Fort Wayne, R. O. Whitesell & Assoc. 

219-432-5591 
Ind Indianapolis, R. O. Whitesell & Assoc. 

317-359-9283 
Ind Kokomo, R. O. Whitesell & Assoc. 317-453-6868 
Iowa Cedar Rapids, J. G. Twist Co. 319-365-1401 
Kans Prairie Village, J. G. Twist Co. 913-236-4646 
Ky Louisville, R. O. Whitesell & Assoc. 502-893-7303 
Mass East Long Meadow, Gerber Sis. Corp. 

413-525-3059 
Mass Waltham, Gerber Sis. Corp. 617-890-8040 
Mich Grand Rapids, R .. O. Whitesell & Assoc. 

616-451-8901 
Mich Southfield, R. O. Whitesell & Assoc. 

313-358-2020 
Mich SI. Joseph, R. O. Whitesell & Assoc. 

616-983-7337 
Minn Minneapolis, TRW Elctrns. 612-835-5454 
Mo St. Louis, J. G. Twist Co. 314-432-2830 
NM Albuquerque, Straube Assocs/Mtn. States 

505-294-1 a80 
NY Garden City, Comtronic Assocs. 516-741-8966 
Ohio CinCinnati, R.O. Whitesell & Assocs. 

513-521-2290 
Ohio Cleveland, R. O. Whitesell & Assoc. 

216-228-7525 
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Ohio Columbus, R.O. Whitesell & Assocs. 
614·888-9396 

Ohio Dayton, R. O. Whitesell & As$OC$. 513·298·9546 
Okla Okla: City, TRW Elctms. 405·524·2040 
Ore Beaverton, N.R. Schultz Co. 503·648-1345 
Pa Broomall, L D. Lowery Inc. 215-356-5300 
Pa Pittsburgh, A. O. Whitesell & Assocs. 

41 2-242"()1 00 
Tenn Bristol, R. O. Whitesell & Assoc. 615-968-4195 
Tex Dallas, mw Ectrn. Comps. 214-637-6650 
Tex Houston, TRW Elctros. 713-771-7812 
Utah Salt Lake City, Straube AS$OC$.IMtn. States . 

801-328-4513 
Va Roanoke, TRW Elctros. 703-345-4965 
Wash Bellevue, N.R. Schultz 206-454-0300 
Wisc Waukesha, J. G. Twist Co. 414-788-6330 
For: Can .. Place Versailles, Montreal 427, Que., A.C. 

Simmonds & Sons, Ltd. 514-352-5250 
For: Can., Willowdale, OntariO, A.C. Simmorids & 

Sons, Ltd. 416-491-1010 
TRW/UTe Local Distributors 
Ariz Phoenix, Liberty Electros., 3612 N. 16th 51. 

602-264-4438 
Cal Chatswol'lh, Westates Elctrns. Corp., 20151 

Bahama 51. 213-341-4411 
Cal MI. View, Abacus Elctms. Co., Inc., 1065 Terra 

Bella Ave. 415-961-1500 
Cal MI. View, Elmar Elctrn., 2288 Charleston Rd. 

415-961-3611 
Cal Woodland Hill, Rampart Components, 21201 

Oxnard 51. 213-887-7260 
Colo Commerce City, Elmar ElectroniCs Inc., 6777 E. 

50th Ave. 303-287-9611 
Conn Hamden, Arrow Elctrncs., 295 Treadwell SI. 

203-248-3801 I 
Fla Orlando, Hall-Mark Elctrn., 7233 Lake Ellenor Or. 

. 305-855-4020 
III Elk Grove Vi, Hall-Mark Elctrns. Corp., 180 

Crossen Ave 312-437-8800 
Kens Lenexa, Hall-Mark Elctrn., 9006 Rosehill Rd. 

913-688-4747 
Ky Louisville, Burks, Pl, 842 S. 7th 502-589·3960 
Md Baltimore, Arrow Elctrns., 5207 E. Drive 

301-247-5200 
Md Baltimore, Hall-Mark Elctrns., 6660 Security BIVd_' 

301-265-8500 
Mass Boston, Da Mambro Elctrns, 1095 

Commonwealth Ave. 617-787-1200 
Mass Burlington, Arrow ElctrnS., 15 A Street 

617-273-0100 
MiM Minneapolis, Hall-Mark Elctrns., 4555 W. 77th 51. 

. 612-925-2944 
Mo 51. Louis, Hall-Mark Elctrn. Corp., 6100 Madison 

Ave. 314-521-3800 
Mo 51. Louis, Van Sickle Radio Elctrns, Inc, 1915 

Washington Ave 314-MA-I-5ooo 
Neb Omaha, J-B DiStributing Co., 1616 Cass St 

402-341-5525 
NJ Clifton, Eastern Radio, 312 Clifton Ave. 

201-471-6600 
NJ Moorestown, Arrow Elctrns., Pleasant Valley Rd. 

609-235-1900 
NJ Saddlebrook, Arrow Elctrns. Inc., 285 Midland 

Ave. 201-797-5800 
NJ Springfield, Federated Elctrns. Div. Federated 

PurChaser, Inc., 155 Rte. 22 201-376-8900 
NY Farmingdale, Arrow Elctrns., Inc., 900 Broad 

Hollow Rd., Rte. 110 516-694-6600 
NY Farmingdale, Hall-Mark Elctrns., 167 Marine 51. 

516-293-7500 
NY Hauppauge, Rampart Components, Engineers 

Rd. 516-273-1111 
NY ROChester, ROChester RadiO, 140 Main 51. 

716-454-6300 
NY Woodbury, Harvey Radio, 60 Crossways Park W. 

516-921-8700 
NC -Raleigh, Hall-Mark Elctrns., 3000 Indusl. Or. 

919-832-4465 
Ohio Cleveland, Arrow Elclrns., 23945 MerChantile Rd. 

216-464-2000 
OhIO Dayton, Arrow Elctrns., 3100 Plainfield Rd. 

513-253-9176 
Ohio Solon, REPCO, 6835 Cochran Rd. 216-248-8900 
Okta Tulsa, Hall-Mark Elctrn., 4846 S. 83rd Ave. 

918-835-8458 
Pa Pittsburgh, Cameradio Co., 2801 Liberty Ave. 

412-391-7400 
Pa Trevose, Hall-Mark Elclrns., Box 125 

215·355-7300 
Tex Oaltas, Hall-Mark Elcton Corp., 9333 Forest La. 

214-231-5101 
Tex FI. Worth, SWieco, Inc., Box 670, 1518 E. 

Lancaster St 817-335-6521 
Tex HoUston, Hall-Mark Elctrn., Box 36739 

713-781-6100 
Tex Houston, Harrison Equip. Co. Inc., 1616 

McGowen 51. 713-224-9131 
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Wash Seattle, Liberty Elclrns., 5303 2nd Ave. S. 
- 206-763-8200 

Wise Milwaukee, Hall'Mark Elctms .• 11925 Ripley Ave. 
414-476-1270 

TT ELCTANS., INC., 2214 5. 8arry Ave., Los Angeles, 
caI., fIOO64, Tel: 213-47W224; SI$. Mor: J_F_ SOdaro 

Vol 2"580,581 
Local Sales OffICes & Reps. 
Cal Culver City, Sodaro 213-478-7733 

TUCKER ELECTRONICS CO" 1717 S. Jupiter Rd., 
Garland, Tex., 75040, Tel: 214-348-8800; VP-Mktg: D.G. 
Fletcher _ ....... _ ...... _ ...... , .. __ ........... ,., ................. Vol 4e428' 
Local Sales Offices & Reps. 
Ariz Scottsdale, WillIamS Assocs., Inc. 602-947-4297 
Cal Chatsworth, Tucker Elctrns. Co_ 213-882·4560 
Colo Danvar, Williams Assocs., Inc. 303-388-4391 
Fla Melbourne, Reynolds & As$OC$. 305-721-3205 
III Elk GrovEI' Village, Tucker Elctrns. Co. 

312-437·8190 
Iowa Cedar Rapids, Palatine Sis., Inc. 319-365-8071 
Kens Andover, Palatine SiS., Inc. 31&-683-7512 
Kans Overland Park, Palatine Sis., Inc. 91 ~-262-5643 
Md Maryland Halghts, Dalltron Co. 314-434-8304 
Md Silver Sprin!!, Brimberg Assocs., Inc. 

301-568-7790 
Mass Andover, Tucker Elctrn. Co. 617-475-7358 
Mich Detroit, WKM Assocs., Inc. 313-892-2500 
Mo St. Louis, Palatine Sis., Inc. 314-426-7055 
MJ Edison, Tucker Elctrns. Co. 201-225-2400 
NM Albuquerque, Williams-Assocs. Inc. 505-255-1638 
NY E. Syracuse, Ossmann Instrs., Inc. 315-437-6666 
NY Rochester, Ossmann Instrs., Inc. 716-328-2230 
NY Vestal, Ossmann Instruments, Inc. 607-785-9947 
NY Wappingers Falls, Ossmann Instruments Inc. 

914-297-7777 
OhiO Cleveland, WKM Assocs., Inc. 216-287-0445 
Ohio Dayton, W K M Assocs., Inc. 513-434-7500 
Pa Pittsburgh, WKM Assocs., Inc. 412-892-2953 
Tex Garland; Tucker Elctms. Co. 214-348-8800 
Wash Seattle, R.S. Drake Assocs., Inc. 206-763·2755 

TURNER DIV., Conrac Corp., 909 17th St., N.E., Cedar 
Rapids, Iowa, 524Q2, Tel: 319-365"()421; Sis. Mgr: J. 
Andrews; OEM Sis. Mgt:; B. Hite 

Local Sales Offices & Reps. 
Ala Birmingham, M. F. Taylor Co. Distt. only 

205·853-3673 
Cal Culver City, Wes Alderson Co., Inc. Distr. & OEM 

213-837-1398 
Cal Redwood City, Sinai-Johnson Distr. & OEM 

415-365-6263 
Colo Colorado Springs, Norris & Company Disl. only 

303-635-9319 
Fla Casselberry, M. F. Taylor Co. Distr. only 

305-838-0821 
Haw Waianae, F. Blackwell Oistr. only 808-696-3283 
Ind Carmel, Weeks Assocs., Inc. Distr. cinly 

317-846-0296 
Iowa Das Moines, K-S-W Assocs. Distr. & OEM 

515-279-9235 
La Lacombe, Scott Ormsby' & Assocs. Dislr. only 

504-882-7248 
Md Catonsville, M. F. Taylor Co. Distr. only 

301-747-5718 
Md Gatihersburg, M. F_ Taylor Co. Distr. only 

301-869-3470 
Md Silver Springs, M. F. Taylor Co. Distr. only 

301·589-4002 
Md Silver Springs, M. F. Taylor Co. Distr. only 

301-946-3569 
Mass Needham, Piper Assocs., Inc. Distr. & OEM 

617-449-1144 
Mass Plymouth, Piper Assocs., Inc. Dist. & OEM 

617-748-6522 
Mich Rochester, A. A. Albrecht Co. Distr. only 

313-651-7081 
Minn Minneapo"s, S. Clothier Co" Inc. Dislr. & OEM 

612-869-3231 
Mo Kansas City, K-S-W Assocs. Distr. & OEM 

816-363-5651 
Mo 51. Louis, K-S-W Assocs. Dist. & OEM 

314-781-6111 
NY Buffalo, R: W. Mitscher Co., Inc. Distr. & OEM 

718-854-2518 
NY ROC!fville Centre, Willgold Elctrn: Sis. Corp. Distr. 

& OEM 516-764-4022 
NC Charlotte, M. F. Taylor Co. Oistr. only 

704-531-4878 
Ohio Columbus, Weller Elctrrui. Sis., Inc. Distr. only 

614-885-7819 
Oie Salem, M. K. Widdekind Co. Oislr. & OEM 

503.363-6445 
Pa Philadelphia, M. F. Taylor Co. Distr. only 

215-678-5332 
Tex Add'lSon, Parvin Sis. Co. OEM only 214-239-9148 
Tex Dallas, E. L. Wilks Co. Distr. only 214-242-5321 
Tex Houston, Parvin Sis. Co. OEM only 713-721-1054 

·VoI. 4-1973 

Wash Seattle, M. K. Widdekind Co. Oistr. & OEM 
• 206-284-8020 

Wise BrOOkfield, Stefl9nSIs. DiStr. only 414·781-7596 
TURNER Local Distnbutors 
Ariz Tucson, Inland Elctrn Supply Co., Inc, Box 4010, 

715 E. Broadway 
Cal San Diego, Shanks and Wright Inc., 2045 Kettner 

Blvd. 714-239·0176 
Ky LouisVille, Burks, P.I., 842 S. 7th 502-589-3960 
MiM Duluth, Northwest Radio, 123 E. First SI. 

218·727-1565 
Neb Omaha, Radio Equipment Co., Box 3843, 625 N. 

18th 51. 402-341-7700 
NY Lynbrook, PeerleSS -Radio, 19 Wilbur 51. 

516-593·2121 
Va Norfolk, PrieSt Elctm., 6431 Tidewater Or. 

703-855-2021 

TYCO FILTERS DIV. INC.'3I4O W_ Montectto St. 
PhOenix, ArIz" 85019, Tel: 802·272-7t45; Sis. Mgr: H. 
$chlneman ........ _ .... __ ............. _ .. __ ...... _ .. "._. Vol NS4 

Local Sales Offices & Reps. 
Ariz Phoenix, Lange Assocs. 602·942"()724 
Cal MI. View, Nor-Cal Assocs. 415-961-8121 
Cal Placenlia, K'SON Corp. 714-524-1700 
Colo Danver, Omega Ltd. 303-758·1508 
Fla Orlando, G.F. Bohman Assocs. 305-855-0274 
III Franklin \,ark, Oekotech, Inc. 312-455-5100 
Ind Fort Wayne, TYCO 219-432-5591 
Ind Indianapolis, A.O. Whitesell & Assocs. 
Ind Kokomo, TYCO 317-453-6868 
Ky LouisVille, TYCO 502-893·7303 
Md MillerVille, Tomco Sis. Co. 301-987-1650 
Mass Needham, A & M Elctrn. Reps. 617·444·8172 
Mich Southfield, TYCO 313·358-2020 
Mich 51. Joseph, TYCO 616·983·7337 
Minn Minneapolis, Stan Clothier Co. 612-869-3231 
Mo Kansas City, Admack Sis. CO. 
NJ Cherry Hill, J. N. Barrett Assocs. 
NY Dewitt, Tri-Tech Elctrns. 
Ohio CinCinnati, TYCO 
Ohio Cleveland, TYCO 
Ohio Columbus, TYCO 

609-429-1551 
315-448-2881 
513-521-2290 
216-333-2585 

Ohio Dayton, TYCO 513·298--9546 
Pa Pittsburgh, TYCO 412-242"()100 
Tenn Brislol, TYCO 6·15-968-4195 
Tex Richardson, Air Quip Sis. Company 

214·239-8991 
For: Can., Ste. Dorothea - Laval, Que., Harnett 

Entprs. 
TYLAN CORP., 4203 Spencer St., Torrance, Calif., 90503, 

Tel: 213-370-3521, TWX: 910-344-6420; Sis. Mgr: D.B. 
LeMay; Sis: S.F. By; Sis: R. Howe 

Local Sales Offices & Reps. 
Cal Santa Clara, Tylan Corp. 408-248-8718 
NJ Morris Plains, Tylan Corp. 201-540-8333 

UBER GRAFIC INSTRS., Box 4, Palo Alto, CaUf., 94302, 
Tel: 415·327-4732; Pres: D. Kroener 

UID ELCTRN5. CQRP_, 4105 Pembroke Rd" Hollywood, 
Fla., 33021, Tel: 305-881'1211, TWX: 510-854-9810; V.P. 
Uktg: R.J_ Stanlah _ .......... " ..... "" .... _ ................. VoI 2e1148 
Local Sales OffICes & Pleps. 
Ala 'Huntsville, Powertronics 205-852·6347 
Ariz Scottsdale, Barnhill Five 602-947-7841 
Ark EI Dorado, D. Bellew Sis., Inc. 501-863-8325 
Cal Garden Grove, Impact Elctrns. 213-431·3581 
Cal Menlo Park, G.R. McKnight Co. 415·325·2844 
Colo Denver, Barnhill Five 303·93405505 
Conn Manchester, G-M Assoc. 203-646-4443 
Fla Altamonte Spg., W.M.M. Assocs. 305-831·4645 
Fla Clearwater, W.~.M. Assocs. 813·728-8871 
Fla Miami Lakes, Man Rep. Corp. 305-822·7630 
Fla Pompeno BeaCh, W.M.M. Assocs. 305-943·3091 
III Elk Grove Village, J. G. Twist 312·593"()200 
Ind FI. Wayne, R. O. Whitesell 219-432-5591 
Ind Indpls., R. O. Whitesell 317-359-9283 
Ind Kokomo, R. O. Whitesell 317-453·6868 
Iowa Cedar Rapids, J. G. Twist Co. 319-365·1401 
Kans Prairie Village, J. G. Twist Co. 913·238-4646 
Ky Louisville, R. O. Whitesell 502-893-7303 
Md Baltimore, J.A. Oaniel & Co. . 301-625·3330 
Mass Framingham, G-M Assocs. 617-872·0333 
Mich Grand Rapids, A.O. Whitesell & Assoc. 

618-451-8901 
Mich Southfield, A.O_ Whitesell & Assoc. 

313-359·2020 
MiCh St. Joseph, R. O. Whitesell & Assoc. 

Mlnn Mpls., R. J., Inc. 
Mo St. Louis, J. G. Twist Co_ 
NM Albuquerque, Barnhill Five 
NY Jamaica, S. J. Sis. 
NY New York, Multiparts Corp. 
NY ROChester, L. Hart 
NO Greensboro, J.A. Daniel & Co. 
NC Thomasville, PowertrOnies 
Ohio Oayton, J. C. Hofstetter 

616-983-7337 
612-922·1425 
314-432-2830 
505-299-7658 
212-291-3232 
212-944-4370 
718-244-3253 
919-294-1067 
919-478-6727 
513-298-0682 



MANUFACTURERS & SALES OFFICES DIRECTORY 

OhiO Medina. J. C. Hofstetter 216-241-4880 
Pa Pittsburgh. J.C. Hollstetter Co. 412-561-5454 
Pa Willow Grove. J.R. Daniel & Co. 215-674-3850 
SC Greenville. Powertronics. Inc. 803-244-1336 
Tenn Bristol. R. O. Whitesell 615-968-4195 
Tex Dallas. E. B. Robertson 214-942-2711 
Tex Houston. E. B. Robertson 713-785-6800 
Wash Seattle. R. Johnston 206-524-5170 
Wisc Waukesha. J. G. Twist 414-786-6330 
For; Montreal 261. Que .• Can .• Atlas Elctrns. 

514-489-8495 
For; Toronto 19. Ontario. Can .• Atlas Elctrns. 

416-781-6174 
ULTRA-VIOLET PRODS .. INC .• 5100 Walnut Grove Ave .• 

San Gabriel. Cal .• 91778. Tel; 213-285-3123; Dir. Mktg; 
R.F. Vogelsang; Sis. Mgr. Sci. Div; J.R. Norton 

ULTRASONIC CORP .• Box 672. Pipestone. Minn .• 56164. 
Tel; 507-825-5441; Sis. Mgr: S. Lodahl; Pres; B. Brual 

ULTRASONIC INSTRS. INT'L, INC., 165 EM Marine St., 
Farmingdale, N.Y., 11735, Tel: 516-293-5577; S18. Mgr: P. 
Platzman .............................................................. Vol 10938 
UL TRONIX. INC .• 461 N. 22nd St.. Grand Junction. Colo .• 

81501. Tel: 303-242-0810. TWX: 910-929-6965; Sis. 
Mgr; B. Moore; Mktg. Mngr: J. Stinson 

UNDERWRITERS SAFETY DEVICE CO .• 4332 N. Kedzie 
Ave .• Chicago. III.. 60618. Tel; 312-583-4080; Sis. Mgr; 
H.R. Ege 

UNGAR. Div. Eldon Inds .• lnc .• 233 E. Manville St. Complon. 
Calif .• 90220. Tel; 213-774-5950; Pres; W.L. Nehrenz 

Local Sales Offices & Reps. 
Cal Burlingame. Elvey-Proctor 
Cal Inglewood. Ungar Sis: 
Colo Denver. K·C Marketers. Inc. 
III Chicago. G. Mcl. Cole 
Ind Indianapolis. F.J. McSweeney 
Iowa Des MOines. K.S.w. Assocs. 
Md Silver Spring. M.F. Taylor 
Mass Needham. Mullin Tech. Sis. 
Mich Detroit. R. Milsk 
Minn Minneapolis. Heimann 
Mo Kansas City. K.S.w. Assocs. 
NY Bullalo. R.W. Mitscher 
NY Oceanside. Bittan Assocs. 
Ohio Cleveland. Baehr-Greenleaf 
Pa Pittsburgh. Covert & Newman Co. 
Tex Dallas. Texport 
Wash Seattle. J.J. Backer 

UNGAR Local Distributors 

415-347-2994 
213-678-5371 
303-733-5561 
312-774-3535 
317-255-3777 

301-589-4002 
617-444-4780 
313-342-6660 
612-861-6051 
816-363-5651 
716-854-2517 
516-593-3833 
216-221-9030 
412-563'()303 
214-358-3435 
206-285-1300 

Ariz Tucson. Inland Elctrn Supply Co .• Inc. Box 4010. 
715 E. Broadway 

Cal Garden Grove. Allied Elctrns .• 12311 Industry SI. 
213-598-6605 

Cal San Diego. Shanks and Wright Inc .• 2045 Kettner 
Blvd. 714-239.()176 

Cal San Diego. Western Radio. 1415 India SI. 
714-235-6571 

Cal San Jose. Quement Ind·l. Elctrns .• 1000 S. 
Bascom Ave. 

Colo Denver. Burstein-Applebee 303-244-3336 
Conn Fairfield. Utronic Inc .• 273 Linwood Ave. 

203-255-4521 
Ga Atlanta. Jackson Elctrncs.. 1135 Chattahoochee 

III 

III 
III 

III 

Ave. NW 404-355-2223 
Chicago. Allied Elctrns .. 2400 W. Washington 
Blvd. 312·421-2400 
Chicago. Burstein-Applebee 312-763-4848 
Chicago. Elctrn. Distr. Co .• Inc .. 4900 N. Elston 
Ave. 
Palatine. Ohm/Elctrns. 645 Vermont Ave 

312-359-5500 
Ind Ft. Wayne. FI. Wayne Elctrns. Supply. 3606 

Maumee Ave. 219-742-4346 
Ind South Bend. Radio Distr Co Inc. 1212 High St 

219-287-2911 
Iowa Cedar Rapids. Iowa Radio Supply Co. Inc .• 719 

Center POint Rd. NE 319-364-6154 
Kans Kansas City. Burstein-Applebee 816-561-5460 
Ky Louisville. Burks. P.I.. 842 S. 7th 502-589-3960 
Md Baltimore. Radio Elec. Service Co .• 1026 

Cromwell Bridge Rd. 301-823-0070 
Mass Woburn. Abbott Elctrn .• 902 Main SI. 

617-935-2040 
Mich Muskegon. Western Elctrn Supply. 1781 5th St 

616-722-7628 
Mich Romulus. Pioneer/Michigan. 6337 N. Beverly 

Plaza 313-729-8500 
Minn Duluth. Northwest Radio. 123 E. First SI. 

218-727-1565 
Mo Kansas City. Burstein Applebee 816-561-5460 
Mo SI. Louis. Van Sickle, Radio Elctrns, Inc. 1915 

Washington Ave 314-MA-l·5000 
Neb Lincoln. Surstein Applebee 402-434-0678 
Neb Omaha. J-B Distributing Co., 1616 Cass St 

402-341-5525 
Neb Omaha. Radio Equipment Co .• Box 3843. 625 N. 

18th SI. 402-341-7700 

NJ Pennsauken. Recso Eltrns.-Div. of Astex. Airport 
& Central Hwys. 609-662-4000 

NJ Springfield. Federated Elctrns. Div. Federated 
Purchaser. Inc .• 155 Rte. 22 201-376-8900 

NY Binghamton. WilShire Elctrns .• 617 Main SI.. 
Westover Plaza 607-797-1236 

NY Bullalo. Radio Equip. Corp .• 196 Vulcan St 
716-874·2690 

NY Farmingdale. Harrison Elctnc .• 20 smith SI. 
516-293-7990 

NY Lynbrook. Peerless Radio. 19 Wilbur SI. 
516-593-2121 

NY New York. Midway Ind·1. Elec .• 38 E. 29th SI. 
212-889-0370 

Ohio Akron. Sun Radio Co .• 110 E. Market SI. 
216-HE-4·2171 

Ohio Cleveland. Pattison Supply Co .. 4550 Willow 
Pkwy. 2111-441-3000 

Ohio Cleveland. Pioneer Standard Elctrns .. Inc .• 4800 
E. 131st SI. 216587-3600 

Ohio Dayton. Pioneer/Dayton. 1900 Troy SI. 
513-236-9900 

Ohio Solon. REPCO. 6835 Cochran Rd. 216-248-8900 
Ohio Warren. REM Elctrns. Supply Co .• 264 W. Market 

SI. 216-399-2777 
Okla Tulsa. Oil Capitol Elec .• 708 S. Sheridan 

918-836·2541 
Ore Portland. Almac/Stroum Elctrns. 8888 SW 

Canyon Rd 503-292-3534 
Pa Altoona. Allegheny Elctrns. Inc. 800 Chestnut Ave 
Pa Erie. Mace Elctrn .. 2631 W. 8th SI. 814-838-3544 
Pa Philadelphia. Simco Inc .. 3907-11 N. Broad SI. 

215·BA-9-1880 
Pa Reading. Barbey Elctrn.. 333 N. 4th SI. 
Tex FI. Worth. Allied Elctrns .• 401 E. 8th SI. 

817-336-5401 
Tex FI. Worth. Swieco. Inc .. Box 670. 1518 E. 

Lancaster St 817-335-6521 
Tex Houston. Geophysical Supply Co .• Box 52230 

713-224'()621 
Tex Houston. Harrison Equip. Co. Inc .• 1616 

McGowen SI. 713-224-9131 
Tex Houston. Lenert Co .• Box 2184 713-225-1465 
Utah Salt Lake City. Slandard Supply Co .• 225 E. 6th 

So. 801 -355-2971 
Va Norfolk. Priest Elctrn .• 6431 Tidewater Dr. 

• 703-855-2021 
Va Roanoke. Peoples Radio & Tv Supply Co .• 1015 

Moorman Rd 
Wash Seattle. Almac/Stroum Elctrns. 5811 Sixth Ave 

S. 206-763-2300 
Wisc Madison. Satterfield Elclrn .• 1900 S.Park SI. 

608-257-4801 

UNHOLTZ-DICKIE CORP., 3000 Whitney Ave., Hamden, 
Conn., 06518, Tel: 203-288-3358; Pres: J.A. Dickie; V. 
Pres: K. Unholtz L. Shaw .................................. Vol 1-530 
Local Sales Offices & Reps. 
Ala Huntsville. W. Brown 205-539-6884 
Cal Redondo Beach. Unholtz-Dickie Corp. 

Conn Hamden. W.W. Jarowey Co. 
Fla FI. Lauderdale. W. Brown 
Fla Orlando. W. Brown 

,_III Northfield. Torkelson Assocs. 
Ind Indianapolis. Torkelson Assocs. 
Kans Wichita. Aero-Hill Sis. 
Mich Farmington. Anderson Elctrns. 
Minn Minneapolis. Torkelson Assocs. 
NM Albuquerque. Elctrn. Entprs. 
NM Las Cruces. Elctrn. Enterprises 
NY No. Merrick. Space-TroniCS 
NC Winston-Salem. W. Brown 
Ohio Cleveland. Dietrich & Assocs. 
Ohio Dayton. Dietrich & Assocs. 
Pa Pittsburgh. Dietrich & Assocs. 
Tex Dallas. Merit Co. 
Va Alexandria. W. Brown 

213-378-9418 
203-288-3010 
305-564-8000 
305-425-5505 
312-446-9085 
3 t 7-244-7867 
316-943-6371 
313-476·9161 
612-920-1046 
505-256-3561 
505-524-0126 

516-TN-8, 1800 
919-725-5384 
216-781-1855 
513-223-6042 
412-892-2992 
214-352-8040 
703-836-1800 

UNIFORM TUBES, MicroDelay Division, Collegeville, 
Pa., 19426, Tel: 215-539-0700, TWX: 510-660-&107; Div. 
Mgr: A.W. McCree ............................................ Vol 3-1415 
Local Sales Offices & Reps. 
Ariz Scottsdale. Gleason Sis. 
Cal Los Altos. Marketek. Inc. 
Cal Newport Bch .. Uniform Tubes 
Cal Van Nuys. C.W. Swift & Assoc. 
Colo Denver. Crump Co. 
Conn Meriden. J. Anderson 
Fla Winter Park. Floritronics Inc. 
Ga Atlanta. Knapp-Richardson 
III Des Plaines. Coombs Assocs. 
III Schiller Pk .• Uniform Tubes 
Ind Fort Wayne. Coombs Assocs. 
Mass Newburyport. J. Murphy 
Mass Seekonk. J. Murphy 
Mo SI. Louis. Coombs Assocs. 
Mo SI. Louis. C.S. Ryan Co. 

*Vol. 4-1973 

602-946-3992 
415-941'()882 
714-833-1470 
213-989-1133 
303-534-5183 
203-269-1812 
305-886-4818 
204-233-3204 
312-298-4830 
312-671-2717 
219-747-0402 
617 -465'()304 

617-S0-1-7153 
314-567-3399 
314-993.Q350 

UNION 

NY Fairport. L. Bagley 716-377-2059 
NY MI. Vernon. Friedman-Smith Elctrn. Sis. 

914-664-4866 
NC Charlotte. J. H. Smith 704-394-421'0 
Ohio Cleveland. R. Reich 216·331-0541 
Okla Tulsa. G.v. Peck Co. 918-585-5853 
Pa Bala Cynwyd. Vantage Sis. 215-667-0990 
Tex Dallas. G.v. Peck Co. 214-328-3511 
Tex Houston. G.V. Peck Co. 713-664-1435 
Wash Bellevue. Barrett Sis. 206-885-6991 
Exp; Can .• Nobleton. Onl.. Braydon Electro 

. 416-859-0712 
Exp; Can .• Toronto. Onl.. Braydon Electro 

416-787-1941 
Exp; N.Y .. New York. Ad. Auriema. Inc. 

UNIMAX SWITCH CORP., Riker-Maxson Sub., Ives Rd., 
Wallingford, Conn., 06492, Tel: 203-269-8701, TWX: 
71G-476-1397; V.P. Mktg: A:J. Schweitzer 

Vol ze1150 
Local Sales Offices & Reps. 
Ala Huntsville. Rep .• Inc. 205-881-9270 
Ariz Scottsdale. DeAngelo. Rothman & Cheever. Inc. 

602-947-8626 
Cal LA. M.A. Stolaroff 213-295-7781 
Cal Los Altos. Ewing-Foley 415-941-4525 
Colo Boulder. Straube Assocs. 303-443-8600 
Conn Bloomfield. Zaslow Sis. 203-242-7781 
Fla Oviedo. Conley & Assoc. 305-365-3283 
Ga Atlanta. Rep .• Inc. 404-876-1592 
III Chicago. Wasson-Gallagher 312-261-7517 
III Oak Pk .. Wasson-Gallagher 312-383-6572 
Ind Marion. O.H. Bromberg 317-664-5384' 
Ky Louisville. O. H. Bromberg 502-245-8916 
Md Silver Spring. L.G. White 301-585-3141 
Mass Lowell. Zaslow Sis. 617-458-8452 
Mass Northboro. Zaslow Sis. 617-393-8150 
Mich Grosse Pointe Park. Skip Greiner 313-499-0188 
Minn Mpls .• Jos-Co. Sis. Engrg. 612-835-5858 
Mo SI. Louis. Hill & Co. 314-621-1818 
NJ Clifton. Grimm. Siegel Assoc. 201-546-5010 
NM Albuquerque. Straube Assoc. 505-294-1880 
NY Binghamton. Canavan-Scanlon Assoc. 

607-724-7220 
NY Bullalo. Canavan-Scanlon Assoc. 716-839-3373 
NY Rochester. Canavan-Scanlon Assoc. 

716-442-0720 
NY Syracuse. Canavan-Scanlon Assoc. 

315-463-9161 
NC Winston·Salem, L.G. White 919-725-3612 
Ohio Cincinnati. O.H. Bromberg 513-381-5728 
Ohio Medina. J. Hofstetter 216-241-4880 
Pa King of Prussia. White-Keystone 215-265-1817 
Tenn Little Rock. Electra-Tech 501-562-4090 
Tex Dallas. Glidden Electro & Equip. 214-363-6539 
Tex Houston. Glidden Electro & Equip. 713-681-1415 
Utah Salt Lake City. Straube Assoc. 801-272-2197 
Wash Mercer Island. J. H. Andersen 206-232-0484 
For: Can .• Burlington. Onl.. Motion Control Dev. 

416-637-9369 
UNIMAX Local Distributors 
Ariz Phoenix. Hamilton/ Avnet Elctrncs .• 1739 N. 28th 

Ave. 602-269-139t 
Cal MI. View. Hamilton/ Avnet Corp .• 340 Middlefield 

Rd. 415-961-7000 
Colo Denver. Hamilton/ Avnet Electronics 

303-534-1212 
Ga Atlanta. Hamilton/ Avnet Elctrncs .• 6700 1-85 

Access Rd. 404-448-0800 
Mich Livonia. Hamilton/Avnet Elctrns. 313-522-4700 
Minn Minneapolis. Hamilton/ Avnet Elctrns. 

612-854-8400 
Mo Hazelwood. Hamilton! Avnet Electronics 

314-731-1144 
Tex Dallas. Hamilton/ Avnet Elctrns .• 2403 Farrington 
Tex Houston. Hamilton/Avnet Elctrns .• 1216 W. Clay 
Utah Salt Lake City. Hamilton/Avnet Elctms. 

801-262-8451 
For: Can .. Montreal. Hamilton/ Avnet Elctrns. 

514-735-6393 
For: Can .• Ottawa. Onl.. Hamilton/ Avnet Elctmcs .. 

880 Lady Ellen PI. 
For: Can .• Toronto. Onl.. H8IJ1i1ton/ Avnet Elctrns. 

416-789-1838 
UNION CARSIDE. Carbon Prods. Div .• 270 Park Ave., New 

York. N.Y .• 10017 
UNION CARBIDE. CHEMICALS & PLASTICS. 270 Park 

Ave .. New York. N.Y .• 10017. Tel; 212-551-4641 

UNION CARBIDE, Consumer Prods., 270 Park Ave., 
New York, N.Y., 10017, Tel: 212-551-2345; Mgr: R.J. 
Price .. _ ........ ; ............................. __ ......................... Voll0919 
Local Sales Offices & Reps. 
Cal EI Monte 
Cal San Francisco 
Ga Atlanta 
III Chicago. East Central Div. 
III Chicago. West Central Div. 

213-579-0401 
415-765-1400 
404-633-6161 
312-822-7000 
312-822-7445 
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UNION 

Kans Shawnee Mission 913-362·2203 
Mass Needham Hts 617-444·5400 
Minn. MpIS 612·333·0415 
NJ Cherry Hill 609·235-6200 
NJ Westwood 201·664·7400 
Ohio Cleveland 216-621-4207 
Ore Portland 503-223-7175 
Tenn'Memphis 901·526-7421 
Tex Dallas 214·631-<1012 

UNION CARBIDE. Films Packaging Dlv .• 6733 W. 65th St.. 
Chicago. III.. 60636. Tel: 312·735·1234 

UNION CARBIDE. Unde Div .• 270 Park Ave .• New York. 
N. Y .• 10017. Tel: 212-551·2345 

UNION CARBIDE. ..... Ia. Syw. DIv. Compa. Dept, Box 
5828, s.e. Greenville, s.c.. 2i606, Tel: 1103-883-7421, 
TWX: 810-287-2538; Mer. Mktg. SYea: R .... IrIOn 

Vol 30511 
Local Sales Offices & Reps. 
Ariz Phoenix. Union Carbide 602·264-7332 
Cal Marina Del Rey. Union Carbide 213·821-8824 
Cal MI. View. Union Carbide 415·989-9390 
Cal San Diego. Cellec Co. 714·279·7981 
Colo Denver. Parker-Webster Co. 910-935-0881 
Fla Orlando. G. F. Bohman Assocs. 305-855·0274 
III Chicago. Union Carbide 312·298-8340 
Ind Indianapolis. L. M. DeVoe Co. 317-257·1227 
Iowa Cedar Rapids. Seltec Sis. 319-362-8155 
Kans Andover. Palatine Engrg. Sis. 316-683·7512 
KanS. Overland Park. Palatine Engrg. Sis. 

913·262-5643 
Mass Needham Heights. Union Carbide 617-444-5400 
Mich Detroit. R. C. Merchant Co. 313·535·6000 
Mich SI. Joseph. R. C. Merchant Co. 616-983-7378 
Minn Minneapolis. S Clothier Co. 612-869-3231 
Mo SI. Louis. Palatine Engrg. Sis. 314·426·7055 
NY Uverpool. Union Carbide 315·451-0720 
NY Tarrytown. Union Carbide 914·345·2047 
Ohio Cincinnati. Baehr. Greenleaf & Assocs. 

513·891·3826 
Ohio Columbus. Baehr. Greenleaf & Assocs. 

614-486-4046 
Ohio Lakewood. Baehr. Greenleaf & Assocs. 

. 216·221·9030 
Ore Beaverton. Arneson Assocs. 503-646-3416 
Pa King of PrUSSia. Union Carbide 215-265·0525 
SC GreenvHle. Union Carbide 803-963-7421 
Tex Addison. Parvin Sis. Co. 214·239·9148 
Tex Houston. Parvin Sis. Co. 713·721·1054 
Wash Seattle. Arnesort Assocs. 206·762-7664 
For: Can .• Malton. Onl.. Deskin Sis. Corp. 

416-677-5517 
For: Can .• Montreal. Que .• Deskin Sis. Corp. 

514-384·1420 
UNION Local Distributors 

Ariz Phoenix. Hamiltonl Avnet Elctmcs .• 1739 N. 28th 
Ave. 602·269·1391 

Cal Culver City. Hamilton Electro Sales 
213-870·7171 

Cal Gardena. Bell Industries. 306 E. Alandra Blvd. 
213·321·5802 

Cal Hollywood. Hamiltonl Avnet Elctrncs. 
305·925·5401 

Cal Los Angeles. Kietulff·Los Angeles. 2585 
Commerce Way 213·685·5511 

Cal Menlo Park. Belllnds .• Elctrn Distr. /iIIv .• 1070 
Obrien Dr 415·323·9431 

Cal MI. View. HamHtonl Avnet Corp .• 340 Middlefield 
Rd. 416·981-7000 

Cal Sen DIego. HamHtonl Avnet Corp .• 5569 Kearny 
Villa Rd. 714·279·1550. 279·2421 

Cal Woodland Hills. JACO EIctmcs. 213-887-6400 
Colo Denver. Hamilton/Avnet ElectroniCS 

303·534-1212 
,"Ia Hollywood. Schweber Elctrns. 305·927·0511 
Ga Atlanta. Hamilton/ Avnet Elctrncs .• 6700 1·85 

Access Rd. 404-448·0600 
Ga Atlanta. Schweber Elctms. 404-449·9170 
III Chicago. Schweber Elctms. 312·593·2740 
III Chicago. Semiconductor Specialists. Inc. 

312·279·1000 
III Rosemont. Kierulff • Chicago. 9340 William SI. 

312-678-8580 
III Schiller Park. Hamilton·Avnet Elctrs .• 3900 N. 

25th Ave. 
Ind Indianapons. Graham Elctmcs .• 133 S. Penn. SI. 

317·634·8480 
Ind South Bend. Radio Dlstr Co Inc. 1212 High St 

219-287·2911 
iowa Cedar Rapids. SChwaber Elctrns. 319-366-0n4 
Kans Prairie Village. Hamiltonl Avnet Elctmcs .• 3500 W. 

75th St. 913-362-3250 
Md Baltimore. Technico Inc., 1404 Bare HUis Ave. 

301·826-6416 
Md Hanover. Hamilton/Avnet Elctms. 301·796-5000 
Md Rockville. Schwaber Elctrns. 301-881·2970 
Mass Burlington. Hamiltonl Avnet Elctms. 617·273·2120 
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MANUFACTURERS. SALES OFFICES DIRECTORY 

Mass Lexington. Harvey R&D Electmc., 44 Hartwell 
Ave. 617·861·9200 

Mass Waltham. Schweber Elctrns. 617-890-8484 
Mich Detroit. Schweber Elctms. 313-583-9242 
Mich Uvonia. Hamilton/Avoel EIctrns. 313-522-4700 
Mich Romulus. Pioneer/Michigan. 6337 N. Beverly 

Plaza 313·729-8500 
Minn Minneapolis. Hamilton/Avnet EIctrns. 

612-864-8400 
Minn Minneapolis. Semiconductor Specialists. 8030 

Ceder Ave. S. 612-854-8841 
Miss SI. Paul. Gopher Elctrn. Co .. 2520 W. Larpenteur 

Ave. 612-645·0889 
Mo Hazelwood. Hamiltonl Avnet ElectroniCS 

314·731-1144 
Mo Kansas City. Hamiltonl Avnet EIctmcs. 

913·362·3250 
Mo No. Kansas City, LCOMP·Kan City. 1520 Taney 

SI. 910-221·2400 
Mo SI. Louis. Hall·Mark Elctm. Corp., 6100 Madison 

Ave. 314·521·3800 
NJ Cedar Grove. Hamiltonl Avnet Elctms. 

201·239·0800 
NJ Cherry Hill. Hamilton/ Avnet EIctrns. 

609-662·9337 
NJ Clifton, Eastern Radio. 312 Clifton Ave. 

201-471·6600 
NJ Somerset. Schweber Elctrns. 201-469-6008 
NM Albuquerque. Kierulff·New Mexico. 2524 Baylor 

Or .• S.E. 505·247·1055 
NY Buffalo. Summit Dlsl. Inc .• 916 Main SI. 

716-884·3450 
NY Hauppauge. Semiconductor Concepts Inc .• Div 

JACO Elctrns .. Engineers Rd. 516·273·1234 
NY Rochester. Schweber Elctrns. 716-328-4180 
NY Syracuse. HamHton/Avnet Elctms. 315-437·2642 
NY Westbury. Hamilton·Avnet Electrns .• 70 State SI. 
NY Westbury. Schweber Elctrns .• Jericho Tpke 

516-334·7474 
NC Raleigh. Schweber Elctrns. 919-832·8881 
NC Winston·Salem. Kirkman Elctrns .• Inc .• 901 W. 

Second SI. 919·724·0541 
Ohio Beachwood. Schweber Elctrns. 216-464·2970 
Ohio Clevlliand. Pioneer Standard Elctms .• Inc .• 4800 

E. 131st SI. 216587·3500 
Ohio Dayton. Pioneer/Dayton. 1900 Troy SI. 

513-236-9900 
Okla Tulsa. Hall·Mark ElcUn .• 4846 S. 83rd Ave. 

918-835·8458 
Pa Trevose. Hall-Mark Elctms .• Bo. 125 

215·355·7300 
Tex Dallas. Hall·Mark Bcton Corp .• 9333 ,"orest La. 

214·231·5101 
Tex Dallas. Hamilton/Avnot Elctms .• 2403 Farrington 
Tex Dallas. Solid Stale Elctrns. 214·352·2601 
Tex Houston. Hall·Mark Elctm .• Box 36739 

713·781-6100 
Tex Houston. Hamiiton/Avnet Elctrns .• 1216 W. Clay 
Utah Salt Lake City. Hamlltonl Avnet Elctrns. 

801·262-8451 
Wash Seattle. Hamiltonl Avnet Elctrncs .• 2320 6th Ave. 

206-624·5930 
For: Can .• Montreal. Hamilton/Avnet Elctrns. 

514·735-6393 
For: Can .• Onl.. Toronto. Schweber Elctrns .. 60 

Pleasant Blvd. 416-925-2471 
For: Can .• Ottawa. Onto Hamiltonl Avnet Elctrncs .• 

880 Lady Ellen PI. 
For: Can .• Toronto. Ont .• Hamiltonl Avnet Eictrns. 

416-789·1838 
For: Can .• Vancouver. Cam Card Supply 

604·291-1441 
For: Can .• Winnipeg. Cam Card Supply 204·942-0900 

For Local Source Data Call Toft..Free 800-645-9200 
(In N.Y. State Call 516-294-0990 Collect) 
UNION CARBIDE. Mat·ls. Sys. Div .• Crystal Prods .• 8888 

Balboa Ave.. San Diego. Cal.. 92123. Tel: 
714·279-4500 

UNION CARBIDE. Mat·s. Sy8. Dlv .• Coatings Serv .• 1500 
Polco SI.. IndPIs .• Ind .• 46224. Tel: 317·241·231.1; Sis. 
Mgr: R. E. Barnhart 

UNIROYAL. INC .• 1230 Ave. of Americas. New York. N.Y .• 
10020. Tel: 212-489-4000. TWX: 212-640-4171; Prod. 
Specialist: T. Jens 

Local Sales OffICeS & Reps. 
Alas Anchorage 
Cal Santa Ana 
Cal South San Francisco 
Cal Vernon 
Colo Deriver 
Aa Miami 
Ga Altanta 
Haw Honolulu 
III Chicago 
Md BaltimOre 
MassOedham 
Mass Springfield 
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907·277·1469 
714·545·5551 
415-873-5880 
213-583·2331 
303·388·2481 
305-635-5622 
404·366-4650 
808-847-4444 
312-254·5700 
301·485-8904 
617·a29-2060 
413-781-8620 

Minn SI. Louis Park 612·546-2528 
Mo Lenexa 913-888·1207 
Mo SI. Louis 314-429-6908 
NJ Jersey City 201·432-4222 
NY Buffalo 716-674·7700 
NC Charlotte 704-334-oaa3 
Ohio Cincinnati 513·242·5807 
Ohio Port Clinton 419-732·2151 
Ore MilwaUkie 503-659·3870 
Pa McKees Rocks 412·771-3500 
Pa Philadelphis 215·742·7010 
TIIM Memphis 901·527·2413 
Tex Dallas 214-831·2310 
Tex Houston 713-644·9161 
Utah South Salt Lake City 801-484-8841 
Va ' Richmond 703-271·6091 
Wash Seattle 206-767·7066 

UNITED DETECTOR TECHNOLOGY INC .• 1732 21st SI.. 
Santa Monica. Cal .• 90404. Tel: 213-829·3357; Mktg. 
V.P: P. DaviS; Mgr. App. Eng: C. Hageman; Appl. Eng: 
J. Misch 

Local Sales Offices & Reps. 
Mich Detroll. Dietrich & Assocs .• Inc. 313·961-4540 
NJ Englewood. Scien. Devices·E. 201-871·3916 
Ohio Cleveland. Dietrlcti & Assocs. 216-781·1855 
Ohio Dayton. Dietrich & Assocs. 513·223-6042 
Pa Pittsburgh. Dietrich & Assocs. 412-892-2992 
Va Falls Church. Beacon North 703-534·1673 

UNITED ELEC. CONTROLS CO .• 85A School St.. 
Watertown. Mass .• 02172. Tel: 617·WA-6-1ooo. TWX: 
617·092·2445; Sis. Mgr: A.W. Reis. Jr. 

Local Sales Offices & Reps. 
Cal Anaheim. United E:lectriC Controls Co. 

714·635·3730 
III Elk Grove Village (Chicago). United Electric 

Controls Co. 312·437·3133 
NJ Edison. United ElectriC Controls Co. 

201·738-1900 
Ohio Cleveland. Unfted ElectrIC controls Co. 

216-261-8141 
UNITED MINERAL & CHEM. CORP .• 129 Hudson SI.. New 

York. N.Y.. 10013. Tel: 212·986-4330. TWX: 
710·581·5799; Sis. Mgr. Metals: I. Stelzer; SIs. Mgr. 
Comps: M. Meeker _ 

UNITED PRODS. CO .• Dlv. DesignatronICS, 55 S. Deriton 
Ave .• New Hyde Pk .• N.Y .• 11040. Tel: 516-328-3300; 
Sis. Mgr: J. Keith 

Local Sales Offices & Reps. 
Cal Mllbrae. Melvin Sis. 415·697·6922 
Cal Tarzana. R. Capell 213·987·2233 
Aa No. Miami. Barrett Assocs. 305-681·4957 
Fla Orlando. Barrett Assocs. 305·277·2859 
III Chicago. Croyden Elctrns. 312·237-4343 
Kans Mission. Midland Engrg. 913.00·2-8565 
NH No. Conway. 0 & P Engrg. 603-356-5908 
NY Great Neck. ERA 516·HU·2·9320 
NY Rochester. L. G. Marchese 716·342·7664 
Tex Dallas. Evans & McDowell 214-351-1839 
Wash Seattle. R. Johnston 206-524·5170 

UNITED SENSOR & CONTROL CO .• 85 School SI.. 
Watertown. Mass .• 02172. Tel: 617·296-1000. TWX: 
617-092·2445; Sis. Mgr: A.W. Reis. Jr. 

Local Sales Offices & Reps. 
Cal Anaheim. United Electric Controls Co. 

714-635·3730 
III Elk Grove Village (Chicago). United BectrIC 

Controls Co. 312·437-3133 
NJ Edison. United Electric Controls Co. 

201·738·1900 
Ohio Cleveland. United ElectrIC Controls Co. 216-8141 

UNITED SYS. CORP .• 918 Woodley Rd .• Dayton. Ohio. 
45403 

UNITRODE CORP~ 580 Plll8ll8llt St., Watertown, ....... 
02172, Tel: 617-926-0404, TWX: 710-327-1~ $Ia. ..., 
W. Schomm ._ •• _____ ._._ •• _ •• _ ••••••• Vol 20821.157 .... 

Local Sales Offices & Reps. 
Ala Huntsville. 20th Century Mktg. Hertz Skycanler 

Ariz Scottsdale. Compar of Arizona 
Cal Burlingame. Compar San Fran. 
Cal Escondito. Andrew Elctm. Sis. 

205-772·9237 
602·947-4336 
415-347;·5411 

Cal Sherman oaks. Unitrode Corp. 213·763·1301 
Colo Littleton. Simpson AsSocs. 303·798-8439 
Conn Hamden. Compar New Eng. 203·208·9276 
Conn North Haven. Kitchen & Kutchin 203-239-0212 
Aa Boca Raton. Conlay Assocs. 305·395-8108 
Fia Oviedo. Conley & Assocs. 305-365-3283 
Fla Tampa. Conley & Assocs. 813-933·3193 
III Chicago. Carlson Elctrn. Sis. 312·774-0277 
Md Baltimore. Daniel & Co. 301·825·3330 
Mass Lexington. Kitchen & Kutchin 617-862-8230 
Mass Newton Highlands. Compar New Eng. 

817-969·7140 
Mich Grand Rapids. Rap. EIec. Products 616-245-0511 
Mich Southfield. Rep. Elee. Products 313-354-9066 
Minn MinneapoNs. Compar Twin Cities 612-922·7011 
Mo SI. Louis. Carlson EIctrn. SIS. 314·991-0262 



MANUFACTURERS &. SALES OFFICES DIRECTORY 

NM Albuquerque, Compar New Mexico 506-266-1020 
NY Albany, Compar Albany 518-489-7408 
NY Clifton, Compar N.Y. 201-548-3660 
NY Endwell, Compar Albany 807-723-8743 
NY' Falrport, Compar Albany 718-271-2230 
NY Uverpool, Compar Albany 315-471-3356 
NC Burlington, P.J. NahSer, Inc. 919·228-8053 
Ohio Cleveland, Gibson Elee. Mktg. 218-731-8330 
Ohio Dayton, Gibson Elec. Mktg. 513-433-4055 
Pa Wdlow Grove, DanIel & Co. 215-674-3850 
Tex Houston, Semiconductor Sis. Assoc. 

713-461-4197 
Tex Richardson, Semiconductor SIS. Assoc. 

214-231·6181 
Wash Bellevue, Compar Northwest 208-741-6863 
For: Can., Downsvlew, Ont., Kaytronics Limited 

418-638·5511 
For: Can., Montreal 267, Que., Kaytronics Limited 

514-487-3434 
UNITROOE Local Distributors 
Ariz Phoenix, Kierulll· Phoenix, 2833 E. Buckeye Rd. 

802-273-7331 
Cal Los Angeles, Klerulll·Los Angeles, 2585 

Commerce Way 213-885-5511 
Cal Palo Alto, Kierulll·Palo Alto, 3969 E. Beyshore 

Rd. 415-968-6292 
cal San DIego, Klerulll·San DIego, 8797 Balboa Ave. 

714·278-2112 
Colo Denver, Kierulll·Denver, 10890 E. 47th Ave. 

303-343·70i0 
Fta Hollywood, Schweber Elctrns. 305-827-0511 
Ga AUanta, Schweber Elclrns. 404-449-9170 
III Chicago, Schweber Elctms. 312·593-2740 
Md Rockville, Schweber Elctrns. 301-881·2970 
Mass Waltham, Schweber Elctr-ns. 617-890-8484 
Mich Detroit, Schweber Elctrns. 313-563-9242 
NJ Somerset, Schweber Elctrns. 201-469-6008 
NM Albuquerque, Kierulfl·New Mexico, 2524 Baytor 

Dr., S.E. 505-247·1055 
NY Rochester, SchweberElclrns. 718-328-4180 
NY Syracuse, Hamilton/Avnel Elctrn8. 315-437-2842 
NY westbury, Schweber Elctrns., Jericho Tpke 

518-334-7474 
NC Raleigh, Schweber Elctrns. 919-832-8881 
Ohio Beachwood, Schweber Elctms. 216-484-2970 
Tex Dallas, Hamiiton/Mnet Belrns., 2403 Farrington 
Tex Garland, KleruIIl·DaIIas, 2815 National Or. 

214·271-2472 
Tex Houston, Hamilton/Avnet Elctrns., 1216 W. Clay 
Tex Houston, Lenart Co., Box 2184 713-225-1485 
Utah Salt Lake City, Alta·Land Elctrns., Inc., 2280 S. 

MaIn S1. 801-488-7227 
Wash SeatUe, Kierulll • Seattle, 5940 6th Ave. S. 

208-763-1550 
For: Can .. Onl., Toronto, Schweber Elctrns., 80 

Pleasanl Blvd. 416-925-2471 
For Loc .. Sourct Data C8H TOil-Free 800-645-8200 
(In N. V. State Call 518-294-0lI0 Collect) 

UNITRON INC., 1624 N. FIr8t St., Box 1331, Garland, 
Tex., 75040, Tel: 214-27H5111; Fec:t. Mktg. Mgr: R.L. 
....... _ ..... _ ....... _ ... _ .... __ .... _ .... _ ....... _ VOl letaO,121 
UNITRON INDS. CORP., 81-1 NanKing West Rd., Taipei, 

Taiwan, Republico! China; V.P: A. Chew 
UNITRON INSTA. CO., 66 Needham St., Newton 

HighlandS, Mass., 02161, Tel: 617-969-8800, TWX: 
710-335-1684; Sis: J. Coyle; Sis: J. om; Sis: A. Hogle 

UNIVERSAL AD-YU ELCTRNS., INC., 3125 E. Allerton 
Ave., Milwaukee, Wi., 53207, Tel: 414-482-4100; Dir. 
Sis: R.J. Fehrenbach 

Local Sales Offices & Reps. 
Cal Burbank, R. Olander 213-843-5200 
Conn Southport, E.E. Specialists 203-327-3275 
III Northfield, Laub Engrg. 312-446-4166 
Kans Leawood, G. Vasen {/13-849-0679 
Mass Acton, E. E. Specialists, Inc. 617-259-9200 
Mo S1. Louis, G. Fixman 314-725-5219 
Mo SI. Louis, G. Fixman Engrg. 314-725-5219 
NM Albuquerque, Elctrn. Entprs. 505-256-3561 
NM Las Cruces, Elctm. Enterprises 505-524-0128 
OhiO Dayton, Micro Sis. 513-298·3033 
Pa Philadelphia, E C I 215,927-41262 
Wash SeetUe, Dewar & Assocs. 208-783-2233 

UNIVERSAL DRAFTING MACH., 5200 RichmOnd Ad., 
Bedford Hgts .• Ohio, 44146, Tel: 218-292·7550 

UNIVERSAL ELCTRNS. CO., 17811 Sky Park Cir., Unit 
"A", Irvine, Cal., 92864, Tel: 714-540-5249; Ch. Engr: 
E. Lacey 

Local Sales Offices & Reps. 
Ala Huntsville, S. Eastern Assocs. 
Ariz Scottsdale, EIClrn. En1prS. 
Cal Irvine, Universal Elctrns. 
Cal No. Hollywood. Crown Assocs. 
Colo Wheat Ridge. Marketing West 
FIe Orlando, Quay EnIprs. 
Minn Anoka, K. Haugen Assoc. 
NH Selem, BiIowich Entprs. 
NJ Warren, Allied Sis. 

205-539-9816 
802-946-8880 
714-540-5249 
213-877-3550 
303-421-8226 
305-277-3296 
621-421~ 
803-898-S4oa 
201-755-7125 

NM Albuquerque, EIctrn. Entprs. 505-524-0128 
NY Buffalo, J.M. Glass Assocs. 716-856-9272 
Pa Phila., W.F. Assocs. 215-224-4120 
Tex Dallas, Herschel McCoy Assoc. 214-352-9517 
Tex Houston, E.V. Smith Sis. 713-649-5756 
For: Can., Montreal, Que .. Solid State Engrg. 

UNIVERSAL INSTRS., 139 E. Frederick 51., Binghamton, 
N.Y., 13902, Tel: 601-772-1110, TWX: 510-252-1990; 
Sis. Mgr: G.C. Mayo 

Local sates OffICes & Reps. 
Cal Santa Ana. Universalll\$lr. 714-547-0886 
Cal Scotts Valley, Unlversel Inslrs. 408-436-2134 
Colo Broomfield, Unlversel Instrs. 303-469-2076 
Fla SI. Petersburg, Universel Instrs. 813-392-5285 
III Chicago, Solid State Etctrns., Inc. 312-689-8033 
III Palantine, Universalll\$lrs. Corp. 312-358-4831 
NH Manchester, Universallnstrs. Corp. 803-669-6500 
NY Binghamton, Universellnstrs. Corp. 801-772-1710 
NC Raleigh, Unlvetsallnatrs. Corp. 919-782-1436 
Ohio Granville, Universal 11\$11$. 614-582-9101 
Tex Dallas, Universallnstrs. 214-942-8747 
Exp: N.Y., New York, B. Freudenberg, Inc. 

212·PL-7-8130 
For: Can., Montreal, Quebec, WIlier Engrg. & Sis. 

514-747-9316 
For: Can., Toronto, Onl., WIlier Engrg. & Sis. 

418-783-3373 
UNIVERSAL MFG. CO., INC., 1188 Grove 51., Irvington, 

N.J., 01111, Tel: 201-374-9800, TWX: 710-995-4847; 
Sis. Mgr: U. Rachner 

UNIVERSAL RELAY CORP., 42 White 51.. New York, N.Y., 
10013, Tel: 212-925-6900, TWX: 710-581-4461; SIS. 
Mgr: S. Soloway 

UNIVERSAL VOL TRONICS CORP~ %t RIIdIo CIr. Dr., Mt. 
KIsco, N.V ~ 10541, Tet 914-241-1300; SIs. Mgr: B. 
R ............ ___ ._ ... __ .. __ ."._ VOl 1"922,923 

Local Sales Offices & Reps. 
Ala Huntsville, Ridge Instr. 205-837-3211 
cat Huntington Beach, H K Eng Co. 213-322-8684 
Cal Redwood City, Pruitt·Parks 415-364-1640 
Colo Denver, F.Y. Gates Co. 303-722-4874 
FIe Orlando, Ridge Instr. 305-293-4711 
Ga AUanta, Ridge Instr. 404-939-1554 
III N. Chicago, Torkelson Assoc. 312-448-9085 
Ind Indpls., Torkelson 317-244-7887 
Mass Waltham, Waitt Tech. Sis. 617-891-8195 

. Mioo MplS., R.J. Sis. 612-922-1425 
NM Albuquerque, F.Y. Gates Co. 505-288-1875 
NY Roslyn Heights, HOE Assoc. 516-484-4010 
Pa King Of Prussia, Letronlx 215-285-1020 
TeM Oak Ridge, Ridge Inslr. 615-483-1311 
Tex Houston, L P Spencer Assoc. 713-488-5435 
Va Elkridge 301-465-7923 
WaSh Bellevue, C. Fowlar 208-454-8800 

UNIVERSITY SOUND. Altee Corp .• 1515 S. Manchester, 
Anaheim, Cal., 92803, Tel: 714-774-2900, TWX: 
714-774-0251; Mklg. Oir: B. RoIkarh 

UNIVERSITY Local DIstributors 
Ariz Tucson, Inland EIctm Supply Co., InC, Box 4010, 

715 E. Broedway 
cat MI. VI8W, Abacus EIctrns. Co., Inc .• 1065 Terra 

Bella Ave. 415-961-1500 
Cal San DIego, Shanks and Wright Inc., 2045 Kettner 

BlVd. 114-239-0176 
Colo Denver, Burstein-Applebee 303-244-3336 
III Chicago, Burstein-'AppIebee 312-783-4848 
Ind South Bend, Radio Oistr Co Inc, 1212 High St 

219-287-2911 
Kens Kansas CIty, Burstein-Applebee 818-581-5480 
Ky Louisville, Burks, P.I.. 842 S. 7th 502-589-3980 
La Shreveport. Interstate Elec. Co., 1419 Culpepper, 

Box 1094 318-423-6131 
Minn Duluth, Northwest Radio, 123 E. First SI. 

218-727-1585 
Mo Kansas City, Burstein Applebee 816-561-5480 
Mo St. Louis, Van SiCkle Radio Elctrns, Inc, 1915 

Washinglon Ave 314-MA-l-5000 
Neb Lincoln, Burstein Applebee 402-434·0618 
Neb Omaha, J·B Distributing Co:, 1616 Cass St 

402-341-5525 
Neb Omaha, Radio equipment Co .• Box 3843, 625 N. 

18th SI. 402-341-7700 
NY Lynbrook, Peerlass Radio, 19 Wdbur St. 

518-593-2121 
Ohio Akron, Sun Radio Co .• 110 E. Market SI. 

218-HE-4-2171 
Ohio Clev8land, Farr Elctrns, 5403 Prospect Ave. 

218-881-7403 
Tex FI. Worth, Swleco, Inc., Box 870, 1518 E. 

Lancaster SI 817-335-6521 
Tex Houston, Lenart Co., Box 2184 713-225-1485 
Va Norfolk, Priest Elctm .• 8431 Tidewater Or. 

703-855-2021 
UP·RIGHT SCAFFOLDS, DiY. Up-Aight,Inc., 1013 Pardee 

St., Berkeley, Calif .. 94710, Tel: 415-843-0770, TWX: 
415-891-9272; SIS. Mgr: R.L Esken 

·VoI.4-1973 

USECO 

USCC/CENi'RALAB, ELCTRN6. DIV~ OIobe-UnIon, Inc., 
2151 N. UncoIn St., BurlHlnk, C.I~ .,504, Tel: 
213-843-4222, TWX: 910-49&-2222; sis. Mgr: F. Fry; SIe. 
Mgr: D. HCI8III8r, ApplL Engr: J. Bright 

VOl zesI3; Vol "'0 
Local Sales Offices & Reps. 
Ala Huntsville, Rep., Inc. 205-881-9270 
ArIz Tempe, Jarko 602-966-3020 
cal Burbank, USCC/Centralab 213-843-4222 
Cal Santa Clara, CaI·Tronix 408-296-1366 
Colo Denver, Electro-Rep 303-744-2821 
Fia Pompano Bell .. Dyne-A·Mark 305-942-4041 
Ga Atlanta, Rep., Inc. 404-878-1591 
III Des Plalns, Centralab 312-821-4487 
Kans Shawnee Mission, Thomas·Modrcin 913-432-2131 
Md Elkridge, J. Bresson Assocs. 301-196-5220 
Mass Needham. Hatch 617-444·3310 
Mich Southfield, Rep Assocs. 313-354-9066 
Minn Mpls., Technical Assocs. 612-929-6721 
Mo Hazelwood, Thomas·Modrcin Assoc. 

NJ Irvington,.E. R. Alber' 
NM Albuquerque, Electro-Rep 
NY Albany, Compar, Inc. 
NY Great Neck, E.R.A. 
Ohio Columbus, MCFadden SIS. 
Pa Narberth, J. ,Bresson Assoc. 
Tex Irving, Aid Elctrns. 
Va Lynchburg, J. Bresson, Assoc. 
Wash Bellevue, H.S. Thorpe CO. 

USCC/CENTRALAB, Local Distributors 

314-838-8446 
201-375-7458 
505-258-1749 
518-489-7408 
516-482-9320 
614-221-3383 
215-839-8770 
214-838·8015 
703-231-0829 
208-454-0687 

Ariz Phoenix, Liberty Electrns., 3612 N. 16th 51. 
602-264-4436 

Cal EI Segundo, Uberty Elctms., 124 Maryland 51. 
213-322-8100 

Cal Goleta, Radio Prods. Sis., 350 S. Kellogg Ave 
805-964-8823 

Cal Los Angeles, Radio Prods. Sis .. 1501 S. Hill 51. 
213-748-1271 

Cal MI. View, Elmar Elctm., 2288 Charleston Rd. 
415-961-3611 

Cal San Diego, Radio Prods. SiS., 7889 Clairernont 
Mesa Blvd. 714-292-5611 

Cal San Diego, Western Radio, 1415 India SI. 
114-235-6511 

Colo Commerce City, Elmar Electronics InC., 6777 E. 
50th Ave. 303-287-9611 

Wash Seattle, Liberty Elctrns .. 5303 2nd Ave. S. 
208-763-8200 

For Loc-' Source Dele CeR ToIl-Free fIOO.845-9200 
(In N.Y. Slate Cell 518-294-0lI0 Collect) 
USECO OIV., Utton Inds, 13538 Saticoy St, Van Nuys, Cal., 

91409, Tel: 213-186·9388, TWX: 910-495-1700; Sis. 
Mgr: P. Craig . 

Local Sales Offices & Reps. 
Ala Huntsville, Interep Assocs. 205-881-3617 
Ariz Tempe, Utton Precision Prods., Inc. 

802-988-2455 
cal N. Hollywood, Los Angeles District Off. 

213-985-8885 
Cal Palo Alto, Quad·Rep 415-964-3532 
Colo Uttleton, Simpson Assocs. 303-794-8381 
Fla Pompano Beach, Technology Mktg. Assocs. 

305-942-0774 
III Chicago, L·Tee.lnc. 312-288-1500 
Mass Waltham, Boston District 011. 617-890-2207 
Minn Minneapolis, Litton Precision Prods., Inc. 

612-789-8951 
Mo RaytOwn, CenTech, Inc. 818-358-9100 
NJ Cherry HIli, Trinkle Sales, Inc. 215-925-7950 
NJ Wayne, G. T. Assocs. 201-894-8040 
NY E. Syracuse, Fountain, Young & Co. 
NC Charlotte, AnthOm, Inc. 704-527-1516 
Ohio Dayton, Compass AsBoCs. 513-252-9939 
Tex Dallas, BESCO 214-318-1929 
uiah Salt Lake City, Simpson Assocs. 801-521-3622 
Wash SeatUe, Almac Stroum Elctms. 206-763-2300 

USECO Local Distributors 
Ala Huntsville, Powell Bctrns/Huntsvllle, Box 1095, 

803 Oster Or. 205-539-2731 
Ariz Phoenix, Moitronics, Inc., 2746 W. Palm LA. 

802-272-7951 
Cal Garden Grove, Allied Elctrns., 12311 Industry SI. 

213-598·6805 
Cal Goleta, Radio Prods. SIs., 350 S. Kellogg Ave 

805-984-8823 
Cal Los Angelas, Kierulll·Los Angeles, 2585 

Commerce Way 213-885·5511 
Cal Los Angeles, Radio Prods. SiS., 1501 S. HIli St. 

213-748-1271 
Cal MI. View, Elmar Elctm., 2288 Charleston Rd. 

415-981-3811 
Cal Mt. View, Powell Elctrns/C&llfornla, Box 997. 411 

Fairchild Or. .. t 5-984-0820 
cal San Diego, Moltronics, Inc., 7969 Engineer Ad. 

714-278-5020 
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Cal . San Diego, R.lldio Prods. Sis., 7889 Clairem.ont 
Mesa Blvd. .,714-292-5611 

Cal San ~go, Weste.rnF1adio, 14,15 India 51. 
. 714-235-6571 

Cal Santa Clara,Moltronies, Inc., 337 Mathews 51. 
408-244-7600 

Cal South, Gate, Moltronics, Inc., 5610 E. Imperial 
Hwy. 213-773-6521 

Fla. Miami Springs, Powell Elctrns/Florida, Box 514, 
1740 NW 69th Ave 305-885-8761 

Aa Orlando, Powell Elctrns/Florida, Box 5604, 2032 

III 

III 

Palmridge Way 305-859-1450 
Chicago, Allied Elctrns., 2400 W. Washington 
Blvd. 312-421-2400 
Chicago, Elctrn. Distr. Co., Inc., 4900 N. Elston 
Ave. 

Md Beltsville, Powell Elctrns/Washington, 10728 
Hanna SI. 301-937-4030 

NY Elmsford, Melville RadiO, 1 Nepperham Ave. 
914-592-7100 

NY Farmingdale, Harrison Elctnc., 20 Smith SI. 
516-293-7990 

Ohio Akron, Akron Elctrn. Supply, 107 S. Arlington St 
216,762-8818 

Okla Tulsa, Oil Capitol Elec., 708 S. Sheridan 
918-836-2541 

Ore Portland, Almac/Stroum Elctrns, 8888 SW 
Canyon Rd 503-292-3534 pa. Philadelphia, Powell Elctrns, Inc., Box 8765, S. 
Island Rd & Enterprise Ave 215-365-1900 

Tex FI. Worth, Allied Elctrns., 401 E. 8th SI. 
817-336-5401 

Tex Houston, Harrison Equip. Co. Inc" 1616 
McGowen SI. 713-224-9131 

Utah Salt Lake City, Standard Supply Co" 225 E 6th 
So. 801-355-2971 

Wash Seattle, Almac/Stroum Elctrns, 5811 Sixth Ave 
S. 206-763-2300 

Wisc Milwaukee, Electronic Expeditors, Inc., 6045 N. 
Green Bay Ave. 414-228-8100 

U.S. ELCTRNS., 500 Long Branch Ave., Long Branch, N.J., 
07740, Tel: 201-870-9500; VP-Mktg: J.E Harrison 

local Sales Offices & Reps. 
Cal Downey, Sierra Pacific 213-738-1815 

. Colo Littleton, Western Image 303-798-8830 
Fla Orlando, Buchanan & Abrams 305-423-8795 
Kans Leawood, Vasen Sales 913-649-0679 
Md Randallstown, J. M. Chavis Assoc. 301-484-6349 
Mass No. Andover, R.C. Ashworth & Assoc. 

Minn St. Paul, Knox Assocs. 
NJ Plainfield, Allied Sis. Corp. 
Ohio CinCinnati, Val-Skol Sales 
Pa Newtown Square, Hagy Assocs. 
Tex Dallas, Stasco 
Wash Seattle, F. Haight Co. 

617-688-4333 
6 t 2-488-5412 

U.S. SCIENTIFIC INSTRSo, 36 Pleasant SI., Watertown, 
Mass., 02172, Tel: 6t7-923-0940; Sis. Mgr: S. Eric 
Kondi 

Local Sales Offices & Reps. 
,Cal Newport Beach, Wolff Engrg. Corp. 

714-646-1754 
III Northfield, Laub Engrg. 3t2-446-4t66 
Md Silver Spring, Spectroscopy Sys. 301-949-8261 
Mich Detro~, Harvey Tpelitz & Co. 313-537 -9058 
NJ Leonia, B. Kohl . 201-944-6488 
NY N. Syracuse, NACO Elctrns. 3t 5-699-2651 
Ohio Cleveland, H. Teplitz & Co. 216-371-2044 

USM CORP., Fastener Group, 510 River Rd., Shelton, 
Conn., 06484, Tel: 203-735-9341 , TWX: 710-451-3734; 
Prod. Mgr. Eyelet Div: C.P. Losh; Prod. Mgr. "Pop" 
Rivet Div: E. Dalterio 

UTAHELCTRNS., Div. Utah American Corp., 1124E. 
Franklin SI., Huntington, Ind" 46750, Tel: 
219-356-5800; Mktg. Mgr: A. Altenhof; Gen. Sis. Mgr: J. 
Neumann 

UTAH local Distributors 
Cal Garden Grove, Allied Elctrns., 12311 Industry SI. 

213-598-6605 
Cal San Jose, Quement Ind'l. Elctrns., 1000 S. 

III 

III 

Bascom Ave. 
Chicago, Allied Elctrns" 2400 W. Washington 
Blvd. 312-421 -2400 
Chicago, Elctrn. Distr. Co., Inc., 4900 N. Elston 
Ave. 

Ky Louisville, Burks, P.I., 842 S. 7th 502-589-3960 
Mass Woburn, Abbo\! Elctrn.; 902 Main SI. 

617-935-2040 
NY Lynbrook, Peerless Radio, 19 Wilbur SI. 

516-593-2121 
TexFt. Worth, Allied Elctrns., 401 E 8th SI.·· 

. 817-336-5401 
Va Norfolk, Priest Elctrn" 6431 Tidewater Dr. 

. 703-855-2021 
UTI; MICROWAVE, 3500 Sunset Ave" Asbury Park, N,J., 

07712, Tel: 201-922-1009; G.M: L. Nilson 
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UTICA TOOL CO" INC., Cameron Rd., Orangeburg. S.C., 
29115, Tel: 803-534-7010, TWX: 810-664-2460; Sis. 
Mgr: R.L. Carlson 

UTICA Local Distributors 
'Neb Omaha, Raqio Equipment Co., Box 3843, 625 N. 

18th SI. 402-341-7700 
UTHE TECHNOLOGY INT'L., 320 Soquel Way, Sunnyvale, 

Cal.. 94086, Tel: 408-738-3301; Sis, Mgr: S.A. 
Goldfarb; Sis. Mgr: VD. Quandt 

VACO PRODS. COo, SI0Il!. Dearborn St., Chicago, III., 
60610, Tel: 312-467-0123, TWX: 910 2212231; Sis. Mgr: 
B_ Broude .... "._ .. _._" ••• " ..... " •.••. ,,, •••. ,,. Vol 30952,953,1242 

VACO Local Distributors 
Ariz Tucson, Inland Elctrn Supply Co" Inc, Box 4010, 

715 E. Broadway 
Cal San Diego, Shanks and Wright Inc., 2045 Kettner 

Blvd. 714-239-0176 
Ga Atlanta, Jackson Elctrncs., 1135 Chattahoochee 

AVE>' NW 404-355-2223 
III Chicago, Elctrn. Distr. Co., Inc., 4900 N, Elston 

Ave. 
III Palatine, Ohm/Elctrns, 645 Vermont Ave 

312-359-5500 
Ind FI. Wayne, Ft. Wayne Elctrns. Supply, 3606 

MalJmee Ave. 219-742-4346 
Ind South Bend, Radio Distr Co Inc, 1212 High St 

219-287-2911 
Mass Woburn, Abbott Elctrn., 902 Main SI. 

617-935-2040 
Minn Duluth, Northwest Radio, 123 E First SI. 

218-727-1565 
Neb Omaha, J-B Distributing Co., 1616 Cass St 

402-341-5525 
Neb Omaha, Radio Equipment Co., Box 3843, 625 N. 

18th St. 402-341-7700 
NY Lynbrook, Peerless RadiO, 19 Wilbur SI. 

516-593-2121 
Ohio Solon, REPCO, 6835 Cochran Rd. 216-248-8900 
Pa Altoona, Allegheny Elctrns, Inc, 800 Chestnut Ave 
Pa Reading, Barbey Elctrn., 333 N. 4th SI. 
Tex FI. Worth, Swieco, Inc., Box 670,1518 E. 

Lancaster St 817·335-6521 
Wisc Madison, Satterfield Elctrn., 1900 S.Park SI. 

608-257-4801 
Wise Milwaukee, Marsh Elctrns., 6047 W. Beloit Rd. 

414-545-6500 

VACTEC, 2423 Northline Ind'l. Blvd., Maryland Hgts" 
Mo •• 63043, Tel: 314-872-8300; Sis. Mgr: M,D. Levy 

Vol 20679 

Local Sales Offices & Reps. 
Cal Encino, King-Way Assoes. 
Cal Santa Barbara, EB. Schwerin 
Colo Arvada 
Conn Madison, A & M Elctrn. Reps. 
Fla Orlando, Buchanan & Abrams 
III Chi,~ago, T.B. Hunter 
Ind Fort Wayne, Scott Elctrns. 
Ind Indianapolis, Scott Elctrns. 
Kans Prairie Village, Engrg. Sves. Co. 
Md Baltimore, R. L. Wilkinson 
Ma,ss Neodham, A & M Elctrn. Reps. 
Mich Detroit, H. Mysing 
Minn Mpls" M. Foster 
Mo St. Louis, Engrg. Svcs. 
NY Syracuse, CW, Beach 
Ohio CinCinnati, Scott Etctrns. 
Ohio Cleveland, Scott Elctms. 

213-788-4124 
805-967-7317 
303-423-5556 
203-245-1031 
305-423-8995 
312-777-2500 
219-743-1586 
317-635-8951 
913-649-4000 
301-377-7800 
617-444-8170 
313-537-5460 
612-835-2252 
314-726-2233 
315-446-9587 
513-791-2513 
216-291-2600 

Ohio 
Ohio 
Pa 
Pa 
Tex 
Tex 
Utah 

Columbus, Scott Elctrhs. 614-236-8619 
Dayton, Scott Elctrns. 513-223-2652 
Pitt.'lburgh, Scott Elctrns. 412-781-3112 
Willow Grove, Tech. Parts 215-659-6900 
Dallas, Allied Comps. 214-348-6660 
Houston, ,6.lIied Comps. 713-782-5406 
Sal~ Lake City, Arrowhead Sis. Corp. 

801-487-3444 
Va Lynchburg, Royelec Elctrns. 703-846-7717 
Wash Seattle, Blair Hirsh 206-783-3423 
Exp: Mass., Plainville, Teknis 617-695-3591 
For: Can.: Montreal, Que., Ben-Manis Assoc. 

514-336-4500 
VACTRONIC LAB. EQUIP" INC., 65 Brightside Ave., E 

Northport"N.Y., 11731, Tel: 516-AN-1-2660; Sis, Mgr. 
R. Morris 

VACTRONIC LAB. EQUIP., INC. cont'd 
--- Advertisement ---

We manufacture a complete line of 
'High Vacuum Equipment, including a 
small table top diffusion pumped sys
tems, to completely automated pro
duction (custom built) units. Solid 
state ionization gauge controls, valves, 
pumps, couplings, feedthroughs, base
plates & collars ,,, all sold separately as 
well as completely assembled systems, 
ready to operate. Send us your require
ments, we will be happy to quote 
promptly. Our equipment is in use 
throughout the world since 1959. 

VACUMETRICS INC., Sub. Statham Instrs., Inc., 241 
Crescent SI., Waltham, Mass., 02154, Tel: 
617-899-3706; Sis. Mgr: J. Hoppe 

VACUUM PRODS., INC., 25 Dock SI., MI. Vernon, N.Y., 
10550, Tel: 914-664-7330; Sis. Mgr: G.D. Frank 

VACUUM RESCH. MFG., 3100 Crow Canyon Rd., San 
Ramon, Cal., 94583, Tel: 415-837-7241; Sis. Mgr: N.A. 
Carter 

VALIDYNE ENGRG. CORP., 19414 Londelius St" 
Northridge, Cal., 91324, Tel: 213-886-8488; Sis. Mgr: 
M.J. Kopp 

VALPEY CORP., A Valtec Co., 1400 Highland SI., 
Holliston, Mass., 01746, Tel: 617-429-4322; Sis. Mgr: 
N.E. Benoit 

VANGUARD RELAY CORP., 225 Cortland St" 
Lindenhurst, N.Y., 11757, Tel: 516-884-5000; Sis. Mgr: 
B.S. Gilman 

VARADYNE CAPACITORS, 2110 Broadway, Santa 
Monica, Cal_, 90404, Tel: 213-829-2984, TWX: 
910-343-8856; Mktg, Mgr: K. Miller; Sis. Mgr: P,Bowllng 

Vol 3.512-514 
Local Sales Offices & Reps. 
Ala Huntsville , Tech Rep. Associates 205-881-2786 
Ariz Phoenix, Hecht, Henschen & Assoc. Inc. 

602-275-4411 
Cal Menlo Park, Straube Assoc, 415-323-2476 
Cal Northridge,.Orion Sis. 213-240-3151 
Cal Tustin, Orion Sis. 714-832-9687 
Colo Boulder, Straube Rocky Mountain 303-443-8600 
Conn North Haven, Kitchen & Kutchen 203-239-0212 
Fla Indian Rocks Beach, Tech Rep Assoes. 

813-595-2834 
Fla Melbourne, Tech Rep Assocs. 305-723-9140 
III Skokie, Mar-Con 312-675-6450 
Ind Fort Wayne, TX Sales 219-485-0805 
Md Baltimore, Callas Elctrns. 301-744-7711 
Mass Lexington, Kitchen & Kutchen 617-862-8230 
NJ Teaneck, R. T. Reid Assocs. 201-692-0200 
NM Albuquerque, Straube Assoc. 505-294-1880 
NY Buffalo, Bowser & Sapecky 716-839-4170 
NY DeWitt, Bowser & Sapecky 315-446-5920 
Pa Ambler, G.C.M. Assocs. 215-646-7535 
Tex Dallas, Evans & McDowell Assoc. 214-238-7157 
Tex Houston, Evans & McDowell Assoc. 

713-777-1282 
Utah Salt Lake City, Straube Rocky Mountain 

801-328-4513 
Wash Bellevue, Vantage Corp. 206-455-3460 

VARFLEX CORP., 514 W. Court St., Rome, N.Y_, 13440, 
Tel: 315-336-4400; Sis. Mgr: J.H. Finnegan 

VoI3·,0ea 
Local Sales Offices & Reps. 
Ariz Phoenix, Elec. Specialty 602-275-5736 
Cal Los Angeles, Electrical Spec. Co. 213-724-9600 
Cal San Diego, Elec. Specialty Co. 714-239-1345 
Cal So. San FranCiSCO, Electrical Spec. Co. 

415-589-9611 
Colo Denver, Elec. Specialty 303-321-0226 
Ga Chamblee, Prehler Elec. Insulation 404-451-4266 
III Chicago, Prahler Elec. Insulation 312-384-6100 
Ky Louisville, E & H Elec. Supply 502-587-0991 
Mass Nahant, F,H. Hart 617-581-0381 
Minn St. Paul, Prehler Ellic. Insulation 612-776-1541 
Mo University C~, E.P. Gund 314-862-1650 
NM Albuquerque, Elec. Specialty 505-842-5555 
NY Carle PI., W. R. Murphy 516-333-6122 
NY Liverpool, W.T. Elliott 315-852-3690 
Ohio Cleveland, Prahler Elec. Insulation 216-267-2650 
Ore Portland, Elec. Specialty 503-227-3601 
Pa Ardmore, Martin Elec. Co. 215-649-8332 
Pa Phila., Prehler Elec. Insulation 215-725-5913 
Pa Pittsburgh, E.B. Beach Co. 412-242-0400 
Tex Houston, Hisco Elec. Insulation 713-228-6662 
~tah Salt Lake City, Elec. Specialty 801-487-9805 

. Wash Seattle, Elec. Specialty, 206-882-3434 
For: Can." Toronto, Onl., Elec. Insulation & Fillre Co., 

Ltd. 416-251-1174 
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VARI·L CO., INC., 3883 Mon_ Pkwy., Denver, Colo., 
80207, Tel: 303-32,-15", TWx: 910-831.0580; V.P. 
Mktg: J. KlMr Vol ~585,82U28; Vol :'-1308-1310 
Local Sales Offices & Reps. 
Cal San Jose. AII·Good North 408·288-6731 
Cal Santa Ana. Calif. EIC1rn. Mktg. 714-835·2702 
Cal Woodland Hills. Calif. Elctrn. Mktg. 213-884·7867 
Colo Denver. Thorson Co. 303·355·3521 
Aa Longwood. Saber Assocs. 305-241.0742 
Kans Leawood. H.C. Heyde 913-649-8628 
Md Ellicott City. Applied Eng. 301-465-1272 
Mass Burlington. Tritek 617-272-4550 
Mlc:h Southfield. T. Luebbe 313-357.0355 
NM Albuquerque. Cleveland Entprs. 505-298-7671 
NY . Fayetteville. Graydon-Sherman 315-637-9861 
NY Hicksville. Salsbury 516-938-1080 
Ohio Cincinnati. Luebbe Sis. 513-871-4211 
Pa Cornwall. Applied Engrg. 202-783-7319 
Tex Dallas. Texas Avionics 214,-368-3566 
Wash Seattle. D. Smith 206-633-3160 
Exp: N.Y .• NY~ S. Ginsbury 212-689-5212 
For: Can .• Toronto. Ont .• Wilson Entprs. 416-231-7536 

For LocII Source DN CaD ToIl-Fr .. 8OCJ.645.I2OO 
(In N.Y. State Call 516-294-0880 Collect) 
VARI-L1GHT CORP .• Sub. Polacoatlnc .• 9770 Conklin Rd .• 

Cincinnati. Ohio. 45242. Tel: 513-791-6330 
VARIAN ASSOCS .. 611 Hansen Way. Palo Alto. Cal .• 

94303. Tel: 415-493-4000. TWX: 910-373-1731 
VARIAN ASSOCS .• Eastern Tube Div .• 8 Salem Rd .• 

Beverly. Mass .. 01915. Tel:' 617-922-6000. TWX: 
710-347,1394; MI<!. Mgr: G.W. Karlsruher 

Local Sales Offices & Reps. 
Ariz Scottsdale. Varian Assocs. 602-947-5461 
Cal Los Altos. Varian Assocs. 415-968-7630 
Cal Santa Monica. Varia'; Assocs. 213-828-5588 
Fla Clearwater. Varian Assocs. 813-446-6513 
Fla Ughthouse Point. Varian Assocs. 305-943-9495 
Ga Atlanta. Varian Assocs. 404-252-0045 
III Park Ridge. Varian Assocs. 312-825-6686 
Md Cheverly. Varian Assocs. 301-773-7010 
Mass Waltham. Varian Assocs. 617-890-4560 
NJ Cherry Hill. Vanan Assocs. 609-428-6800 
NJ Springfield. Varian Assocs. 201-376-6600 
NM Albuquerque. Varian Assocs. 505-345-3827 
NY Syracuse. Varian Assocs. 315-437-2568 
Ohio Dayton. Varian Assocs. 513-298-7318 
Tex Richardson. Varian Assocs. 214-235-2385 

VARIAN ASSOC .. Solid State East Div .• Micro-Unk Prods .• 
8 Salem Rd .• Beverly. Mass. 01915. Tel: 617-922-6000. 
TWX: 710-347-1394; Sis. Mgr: D.O. Milne 

Local Sales Offices & Reps. 
Ariz Scottsdale. Varian Assocs. 602-947-5461 
Cal Los Altos, Varian Assocs. 415-968-7630 
Cal Santa Monica. Varian Assocs. 213-828-5588 
Fla Clearwater. Varian Assocs. 813-446-8513 
Fla Ughthouse Point. Varian Assocs. 305-943-9495 
Ga Atlanta, Varian Assocs. 404-252-0045 
III Park Ridge. Varian Assocs. 312-825-6686 
Md Cheverly. Varian Assocs. 301-773-7010 
Mass Waltham. Varian Assocs. 617-890-4560 
NJ Cherry Hill. Varian Assocs. 609-428-6800 
NJ Springfield. Varian Assocs. 201-376-6600 
NM Albuquerque. Varian Assocs. 505-345-3827 
NY Syracuse. Varian Assocs. 315-437-2568 
Ohio Dayton. Varian Assocs. 513-298-7318 
Tex Richardson. Varian Assocs. 214-235-2385 

VARIAN ASSOCS .. Travel Wave Tube Div., 611 Hansen 
Way. Palo Alto. Cal.. 94303, Tel: 415-493-4000. TWX: 
910-373-1731; Mktg. Mgr: J. Middaugh 

VARIAN ASSOCS .. Vacuum Div .. 611 Hansen Way. Palo 
Alto. Cal., 94303, Tel: 415-493-4000. TWX: 
910-373-1731; Ad. MOr: N.F. Gross 

Local Sales Offices & Reps. 
Cal Downey. Varian Vacuum Div. 213-927-2601 
Cal LQS Altos. Varian Vacuum Div. 415-968-4936 
Fla Clearwater. Varian Vacuum Div. 813-446-6513 
III Park Ridge. Varian Vacuum Div. 312-825-3103 
Md Cheverly. Varian Vacuum Div. 301-772-7433 
Mass Waltham. Varian Vacuum Div. 617-890-5750 
NJ Springfield. Varian Vacuum Div. 201-376-6610 
NY Syracuse. Varian Vacuum Div. 315-437-3307 
Ohio EUClid. Varian VaCuum DIv. 216-261-2115 
Tex Richardson. Varian Vacuum DIv. 214-235-4586 

VARIAN DATA MACHINES, 2722 Michelson Dr .• Irvine. 
Cal.. 92664, Tel: 714-833-2400. TWX: 910-596-1358; 
V.P. Mktg: H. Stover 

Local Sales Offices & Reps. 
Ala HuntsVille. BCS Assocs. 
Ariz Scottsdale. Williams Assocs. 
Cal Garden Grove 
Cal San Diego 
Cal Sunnyvale 
Colo Denver. Williams Assocs. 
Conn Hartford. Instr. Assocs. 
Fla Orlando. Varian Data Mach. 
Ga AHa"ta. Varian Mach. 
III Park Ridge 

205-881-6220 
602-947-4297 
213-598-4438 
714-296-9292 
408-736-5630 
303-388-4391 
203-525-9367 
306-645-2577 
404-252-0047 
312-892-7184 

Ind Indianapolis. Carter Elctrns. 317-293-0696 
Md Cheverly 301-773-8770 
Mass Waltham 617-890-6072 
Mich Southfield 313-645-9950 
Minn Minneapolis. Carter EIC1rns. 612-544-9393 
1.10 51. LOUis. Varian Data Mach. 314-524-0880 
NJ Union. SBM Assocs. 201-687-8737 
NMAlbuquerque 505-298-5570 
NY Englewood Cliffs 212-325-5248 
NY Rochester. Varian Data Mach. 716-p86-3273 
NC Greensboro. BCS Assocs. 919-273-1918 
Ohio Euclid. Varian Data Mach. 216-261-2115 
Pa FI. Washington 215-643-2355 
Tex Houston 713-781-0105 
Tex Richardson 214-231-5145 
Tex San AntoniO. Data Mktg. Assoc. 512-82800937 
Wlsc Milwaukee. Carter Elctrns. 414-464-5555 

VARIAN DATA MACHINES. 611 Hansen Way •• Palo Alto. 
Cal.. 94303. Tel: 415-493-4000. TWX: 910-373-1731; 
Mktg. Mgr: R. Abler 

VARIAN PALO ALTO TUBE DIV .• 611 Hansen Way. Palo 
Alto, Cal., 94303. Tel: 415-493-4000. TWX: 
910-373-1731; Mktg. Mgr: L.L. Moore 

VARIAN Local Distributors 
Cal 1.11. View. Abacus Elctrns. Co .. Inc .• 1065 Terra 

Bella Ave. 415-96\-1500 
La Baton Rouge. Ralph·s. Inc .• 1732 Plank Rd. 

504-344'3761 
La Lafayette. Ralph's Inc .• 3004 Cameron 51. 

318-234-4507 
La New Orleans. Ralph·s. Inc .• 4334 Stemway Or. 

504-242-2731 
1.10 SI. Louis, Van Sickle Radio EIClms. Inc. 1915 

Washington Ave 314-MA-I-5ooo 
NY New York. Midway Indl EIee .• 38 E. 29th SI. 

212-889-0370 
Tex Beaumont. Ralph·s. Inc .• 1270 Broadway 

713-833-9443 
VARIAN. Solid State East Div .• Salem Rd .• Beverly. Mass .• 

01915. Tel: 617-922-6000. TWX: 710-347-1394; Mktg. 
Mgr: T. Soldano 

VARIAN, SOLID STATE WEST DIVISION, 611 Hansen 
Way, Palo AIIo, Cal, 94303, Tel: 415-493-4000, TWX: 
910-373-1731; Mldg. Mgr: S. Porter ...... Vol 40440,441* 
Local Sales Offices & Reps. 
Ariz Scottsdale 602-947-5461 
Cal Los Altos 415-968-7630 
Cal Santa Monica 213-828-5588 
Fla Clearwater 813-446-8513 
Fla Ughthouse Point (Ft Lauderdale). Varian Assocs. 

305-943-9495 
Ga Atlanta 404-252-0045 
III Park Ridge 312-825-6686 
Md Cheverly 301-773-7010 
Mass Waltham 617-890-4560 
NJ Cherry Hili 609-428-6800 
NJ Springfield 201-376-6600 
NM Albuquerque 505-345-3827 
NY SyraCUse 315-437-2568 
Ohio Dayton 513-298-7318 
Tex Richardson 214-235-2385 
For: Can .• Georgetown. Onl.. Varian Assocs. of Can. 

Ltd. 416-877-6901 
VARO. INC., Electrokinetics Div .. 402 E. Gutierrez St. 

Santa Barbara. Cal.. 93102. Tel: 805-963-2055. TWX: 
910-334-1177; Mktg. Mgr: N.G. Otis 

VARO. Electron Devices Inc .• Box 1437.2203 Walnut 51.. 
Garland. Tex .• 75040. Tel: 214-272-3561, TWX: 
910-860-5194; Sls.,Mgr: R. Sherrod 

VARO SEMICDNDUCTOR,INC~ Box 876, Garland, Tax., 
75040, Tel: 21+272-4551, TWX: .,0-860-5178; V.P: H. 
Hess; Prod. Sis. Mgr: C. Merz; Prod. SIs. Mgr: J. Garvin 

VoI~4 

Local Sales Offices & Reps. 
Ariz Phoenix. WW. Posey Co. 602-834-1335 
Cal Los Altos. W. W. Posey Co. 415-948-7771 
Cal Los Angeles. Corcoran Assoc. 213-823-2425 
Colo Golden. J.F. Hurlbut Co. 303-279-7138 
Conn No. Haven. CO/llP. Rep. Assoc .• Inc. 

203-239·9762 
Del Wilmington. T Devis Marketers 302-998.0123 
Fla Orlando. Buchanan & Abrams Assoc. 

305-423-8995 
III Lombard, Olson Sis .• Co. 312-627-3802 
lod Indpls .• Tech. Reps., Inc. 317-546-4967 
Mass Needham. Compo Rep. Assoc., Inc. 617-444-2484 
Mich Farmington. Davis-Martensen Co. 313-474-8300 
Mlnn Mipls .• L.F. Green Assoc. 612-781-1611 
1.10 51. Louis. Coombs Assoc. 314-567-3657 
NY Great Neck. Cooper-Simon & Co. 516-487-1142 
NY Ithaca. Bob Dean. Inc. 607-272-2187 
Ohio Dayton. J.C. Hofstetter Co. 513-29800682 
Ohio Medina. J. Hofstetter Co. 

216-241-4880. 725-4477 
OhiO Twinsburg. J.C. Hofstetter Co. 216·425-4133 
Ore Portland. C.K. Shanks Assoc. 503-292-5656 
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Pa Pitlsburgh. J.C. Hofstetter Co. 412-561-5454 
Tex Garland. Whiteside Sis. Co. 21+231-11771 
Tex Houston. Whiteside Sis. Co. 713-498-2551 
Va Falrfa~. T. Davis Mktrs. 703-591-7390 
Wise Brookfield. Olson Sis. Co. 414·782-7590 
For: Can., Ontario. Downsview. Cantronics. Inc. 

514-733.0749 
For: Can .• Quebec. Montreal. Cantronics. Inc. 

514-733-0749 
VARO Local Distributors 
Cal Chatsworth. Westates Elctrns. Corp .• 20151 

Behama 51. 213-341-4411 
Cal Garden Grove. Allied Elctrns .• 12311 Industry 51. 

213-598-8605 
Cal Menlo Park. Belllnds .. EIC1rn Distr. Div .• 1070 

Obrien Dr 415-323-9431 
Cal Sepulveda. Milgray/CaiWornia. 8718 Woodley 

Ave 213-894-4011 
Colo Denver. ElectroniC Parts 303-266-3755 
Fla Orlando, Milgray/Florida. 5400 Diplomat Circle 

305-647-5747 
III Chicago. Allied EIClrns .• 2400 W. Washington 

Blvd. • 312-421-2400 
III Skokie. Bell Inds. Elctm. Distr. Div .. 7701 N. 

Austin Ave. 312-282'5400 
Md Hyattsville. Milgray/Washington, 5405 Lafayette 

PI. 301-864-1111 
Mass Burlington, Milgray/New England. 79 Terrace 

Hall Ave 617-272-8800 
Mich Livonia. Cramer/DetrOit. 13193 Wayne Road 

313-425-7000 
NJ Cherry Hill. Milgray/Delaware Valley. 1165 

Marlkress Rd. 609-424-1300 
NY Freeport. Milgrayllnt·l. 191 Hanse Ave 

516-546-6000 
NY Freeport. Milgray/New York. 191 Hanse Ave 

516-546-6000 
Ohio Chesterland. Bridgefield Supply 216-729-9451 
Ohio Cleveland. Milgray/Cleveland. 1821 E. 40th ST. 

216-881-8800 
Pa Philedelphia. Milgray/Delaware Valley 

215-228-2000 
Tenn Memphis. Bluff City Distr. Co .• Box 418, 234 East 

51. 901-725-9500 
Tex FI. Worth. Allied Elctms .. 401 E. 8th SI. 

817-336-5401 
Tex Richardson. Altair Co .. 405 N. Plano Rd. 

214-231-5166 
Wash Bellevue. Bell Industries 206-747-1515 
For: Can., Hamilton, Onl.. Western Radio Supply 

416-528-0151 
For: Can .• Montreal, Prelco EIClrns .• 480 Port Royal 

SI. W. 514-389-8051 
For: Can .• Ont .• Toronto. Electro Sonic, 543 Yonge 51. 

416-924-9301 
For: Can .• Vancouver. B.C .• RAE. Ind. Elctrns. 

604-687-2621 

VECTOR ELCTRN. COo, INC., 12480 Gladstone Ave., 
Sylmar, Cal., 91342, Tel: 213-366-9681, TWX: 
810-496-1539; Sis. Mgr: F.L HIli ...... _ ..... Vol 3095+958 
Local Sales Offices & Reps. 
Exp: Cal .. Santa Monica. Trans-World Trade 

VECTOR Local Distributors 
Ala Huntsville. Powell EIC1ms/Huntsvilie. Box 1095. 

803 Oster Dr. 205-539-2731 
Cal Garden Grove:Allied Elctrns .• 12311 Industry 51. 

213-598-6605 
Cal Goleta. RadiO Prods. Sis .• 350 S. Kellogg Ave 

805-964-6823 
Cal Los Angeles. Radio Prods. Sis .• 1501 S. Hill SI. 

213-748-1271 
Cal Mt View. Abacus Elctrns. Co .• Inc .. 1065 Terra 

Bella Ave. 415-961-1500 
Cal MI. View. Elmar Elctrn .• 2288 Charleston Rd. 

415-981-3611 
Cal MI. View. Powell Elctrns/California. Box 997. 411 

Fairchild Dr. 415-964.oa2O 
Cal San Diego. Radio Prods. Sis .• 7889 Clairernont 

Mesa Blvd. 714-292-5611 
Cal San Jose. Quement Ind·l. Elctrns., 1000 S. 

Bascom Ave. 
Fla Miami Springs. Powell.ElC1rns/Florida. Box 514. 

1740 NW 69th Ave 305-885-8761 
Fla Orlando. Powell Elctms/Florida. Box 5604. 2032 

Palmridge Way 305-859-1450 
III Chicago, Allied EIC1rns .• 2400 W. Washington 

Blvd. 312-421-2400 
Ind FI. Wayne. FI. Wayne Elctrns. Supply. 3606 

Maumee Ave. 219-742-4346 
Ky Louisville. Burks. P.I.. 842 S. 7th 502-589-3960 
La Shreveport. Interstate Elec. Co .• 1419 Culpepp9(. 

Box 1094 318-423-8131 
MdBeltsville. Powell Elctrns/Washington, 10728 

Hanna 51. 301-937-4030 
Minn Duluth. Northwest Radio. 123 E. First 51. 

218-727-1565 

1583 



VECTOR 

Mo SI. Louis, Van Sickle Radio Elctrns, Inc. 1915 
Washington Ave 314-MA-1-5000 

Neb Omaha, Radio Equipment Co., Box 3843, 625 N. 
18thSI. . 402-341-7700 

NJ Pennsauken, Recso Eltms.-Div. of Astex, Airport 
& Central Hwys. 609-662-4000 

NY Lynbrook, Peerless Radio, 19 Wilbur SI. 
516-593-2121 

NY New York, Midway Ind'l. Elec., 38 E. 29th SI. 
212-889-0370 

OhiO Akron, Akron Elctrn. Supply, 107 S. Arlington St 
216-762-8818 

OhiO Cincinnati, United Radio Co., Summit & Reinhold 
Dr. 800-582-7080 

Ore Portland, Almac/Stroum Elctrns, 8888 SW 
Canyon Rd 503-292-3534 

Pa Philadelphia, Powell Elctrns, Inc., Box 8765, S. 
Island Rd & Enterprise Ave 215-365-1900 

Tex FI. Worth, Allied Elctrns., 401 E. 8th SI. 
817-336-5401 

Tex Houston, Harrison Equip. Co. Inc., 1616 
McGowen SI. 713-224-9131 

Va Norfolk, Priest Elctrn., 6431 Tidewater Dr. 
703-855-2021 

Wash Seattle, Almac/Stroum Elctrns, 5811 Sixth Ave 
S. 206-763-2300 

Wisc Madison, Satterfield Elctrn., 1900 S.Park SI. 
608-257-4801 

VECTOR ENGRG" See American Veetor Inc. 
VECTOR INDUSTRIES. A Teledyne Co .• 821 San AntoniO 

Rd .• ,Palo Alto. Cal., 94303, Tel: 415-327-2955. TWX: 
910-373-1770; Sis. Mgr: J.L. Mongillo 

VECTROL, INC., 1010 Westmore Ave., Rockville. Md., 
20850. Tel: 301-424-6900, TWX: 89-8354; VP - Sis: R. 
Mitchell; VP-Engrg: N. Muskovac; Sis. Mgr: B. Stray ton 

Local Sales Offices & Reps. 
Cal Little Rock, Electra Tech Midsouth 501-562-4090 
Cal Redondo Beach, Control Switches Inc. 

213-372-2181 
Cal San Francisco. Artwell Elec. Co. 415-467-1880 
Fla Tequesta, Dell-Tech Control Co. 305-746-7483 
Ga Roswell, Cascade Control Co. 404-993-1667 
III Chicago, Markson Assocs. 312-267-1905 
Md Baltimore, B. White & Co. Inc. 301-484-5400 
Mass Braintree, Bordewieck Eng. SiS. Co. 

617-843-0845 
Mich Southfield, Sterling-Lowell 313-352-8881 
NJ Ridgewood, Ballou Inc. 201-444-6990 
NY Lancaster, Lawrence Industrial Sis. 716-685-1993 
Ohio Cleveland, Adcon Engineering Co. 216-888-7977 
Ohio Dayton, Wheland Corp. 513-434-7551 
Ore Portland, Dyna Tech. 503-265-1455 
Pa Valley Forge, Gil-Tronics 215-933-8525 
Tex Hurst, Southwest Transformer 817-267-0011 
Wisc Milwaukee, E.A. Dickinson & Assocs. 

414-264-1080 

VECTRON LABS., INC., 121 Waler SI., Norwalk, Conn_, 
06854, Tel: 203-853-4433; SIs. Mgr: L Jawltz; Gen. Mgr: 
It, Camhi •• _ ...................................... _ ................... Vol 2e455 
Local Sales Offices & Reps. 
Ala Huntsville, FM Assocs. 205-536-9990 
Cal Los Angeles, Fetty/Schoenduve 213-651-4050 
Cal Palo Alto, Fetty/Schoenduve 415-321-7041 
Colo Loveland, Kelley Entprs. 303-667-1376 
Fla Orlando, FM Assocs. 305-851-5710 
Fla Tequesta, FM Assocs. 305-746-3126 
III Skokie, Heth Inc. 312-282-8737 
Ind Indianapolis, RF Specialists 31"-783-7630 
Kans Overland Park, Ensco-Rep., Inc. 913-381-7557 
Mich Grand Rapids, R. P. Urban Assocs. 

Minn Fridley, Heth, Inc. 
Mo SI. Louis, Ensco-Rep 
NJ Woodcliff Lake, F & F Assoc. 
NY Flushing, F & F Assoc 
NY Syracuse, Rep Tech 
NC Greensboro, FM Assocs. 
Ohio Brecksville, A. Nace Co. 
Ohio Englewood, A. Nace Co. 
Pa Newtown Sq .• SWR Assocs. 
Pa Pittsburgh, A. Nace Co. 
Tex Dallas, Texas Avionics 
Va Falls Church, Jay Co. 
Wash Seattle, Datacom 

616-245-0511 
612-333-8494 
314-567-3935 
201-778-6767 
516-334-1160 
315-437-2845 
919-294-2754 
216-526-4323 
513-836-7548 
215-356-8550 
412-922-7225 
214-363-6324 
703-534-7800 
206-285-2525 

VEEDER-ROOT, 70 Sargeant St., Hartford, Conn., 
06102, Tel: 203-527-7201; Sis. Mgr: O.T. Olsen 

Local Sales Offices & Reps. 
Cal Glendale 
III Des Plaines 
Mich DetrOit 
Minn Minneapolis 
NJ Ridgewood 
NY Rochester, Veeder-Root 
OhiO Cincinnati 

. 1584 
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213-245-8421 
312-824-0188 
313-886-7473 
612-866-4811 
201-445-2401 
716-244-05.00 
513-271-6200 

MANUfACTURERS &·SALES OffiCES DIRECTORY 

OhiO 
Pa 
SC 
Tex 
For: 

Cleveland 
Willow Grove 
Greenville 
Arlington 
Can., Toronto, Onl. 

216-462-2634 
215-887-0708 
803-288-2133 
214-252-3360 
416-239-3094 

VEGA PRECISION LABS., 800 Follin La., Vienna, Va., 
22180, Tel: 703-938-6300; Sis. Mgr: D.M. Kruchko 

Vol les68,569 
Local Sales Offices & Reps. 
Cal EI Cajon, R. B. Nowlan 714-448-3240 
Fla Panama City, E. L. Loyall 904-763-9666 
Kans Mission, Inland Assocs. 913~362-2366 
Md Ellicott City, H Doss 301-465-1336 
NY New. York, TECHNITRON 212-758-2790 
NY Rome, B. DiMaggio 315-337-2900 

VELONEX, Instrument Div .• 560 Robert Ave., Santa Clara, 
Calif., 95050, Tel: 408-244-7370, TWX: 910-338·0114; 
Mktg. Mgr: Elliott Rudee 

Local Sales Offices & Reps. 
Ala Huntsville, E. G. Holmes & Assoc. 205-837-6900 
Ariz Phoenix, R. A. Mayes Co. 602·279-5243 
Ark Wichita. Winco, Inc. 316-684-8224 
Cal Costa Mesa, Measurement Assocs. 

714-540-7160 
Cal Palo Alto, Mauldin Co. 415-326-5291 
Colo Broomfield, R. A. Mayes Co. 303-466-6311 
Conn Hamden, P. Jenks Assocs., Inc. 203-248-9361 
Fla Orlando, E. G. Holmes & Assoc. Inc. 

305-894-8901 
Ga Chamblee, E. G. Holmes & Assoc. Inc. 

III Chicago, K. W. Meyers Co. 
Ind Indianapolis, K. W. Meyers Co. 
Kans Wichita, Winco, Inc. 
Md Ellicott City, Gans-Fryling, Inc. 
Mass Wakefield, P. Jenks Assocs., Inc. 
Mich DetrOit, Hocker Assocs. Inc. 
Min". Minneapolis, K. W. Meyers Co. 
NM Albuquerque, R. A. Mayes Co. 
NY Liverpool, Scientific Devices 
Ohio Clevelilnd, Hocker Assocs. Inc. 
OhiO Dayton, Hocker Assocs. Inc. 
Tex RichardSOn, R. A. Mayes Co. 
Va Arlington, 703-527-3262 

404-451-6161 
312-774-6440 
317-243-6681 
316-684-8224 
301-837-6311 
617-246-0920 
313-531-1403 
612-920-7080 
505-265-7989 
315-457-7420 
216-743·4433 
513-298-8638 
303-466-6311 

Co. 
For: Can., Montreal 252, P.O., Baytronix Ltd. 

514-733-5331 
VEMALINE PRODS. CO .• 455 W. Main St.. Wyckoff, N.J., 

07481, Tel: 201-891-3200; Sis. Mgr: C.J. Dawkins; Sis. 
Eng: C. Rotzler; Sis. Corres: A. Biondo 

Local Sales Offices & Reps. 
Cal Encino, EIlTec 213-981-9881 
Cal Santa Clara, Ruby Sis. Corp. 408-243-1694 
Colo Colorado Springs, Elctrn. Mfg's. Cons. 

303-636-5131 
Conn Meriden, Electro Prods. Sis. 203-235-4040 
Fla. Delray Beach, CES Assoc. 305-276-5071 
III Chicago, Ropek-Cahill 312-28'7-7292 
Ind Indianapolis. Skidmore Assoc. 317-844-3429 
Mass Waltham, Electro Prods. Sis. 617-899-1570 
Mich Grand Rapids, R. P. Urban Assoc. 616-245-0511 
Minn Bitronics Sis. Co., 7700 Morgan Ave. S.E. 

612-866-3035 
NY Kingston, Ossmann Comps. Sis. 914-338-5505 
NY Rochester, Ossmann Camps. Sis. Corp. 

716-442-3290 
NY Syracuse, Ossmann Camps. Sis. 315-454-4477 
Ohio Cleveland, Loesch Assoc. 216-241-4581 
Pa Abington, IMS Co. 215-659-0444 
SC Greenville, Egun Assoc. 803-288-4450 
Tex Dallas, Blackburn Assoc. 214-351-9991 
Wash Seattle, F.w. Aurich & Co. 206-284-5561 
Exp: New Rochelle, N. Y., Montclair Elctms. 

914-576-1400 
VEMALINE Local Distributors 
NY New York, Midway Ind'i. Elec., 38 E. 29th SI. 

212-889-0370 

VENT-RAK, Dlv. General Devices Co., 525 S. Webster 
Ave., Indianapolis, Ind., 46219, Tel: 317-359-5407; Dlv, 
Mgr: H.L Crouch _ ••..•.•• _ ............................ Vol !je320,321 
Local Sales Offices & Reps. 
Ala Huntsville. Young & Lawrence Assoc. 

. 205-539-6575 
Ariz Scottsdale, F. Schoeffler Assoc. 602-948-3470 
Cal Mtn. View, G. C. Woempner Co. 415-964-5454 
Cal W. Covina, Groh Assoc. 213-338-8217 
Conn Waterbury, Coakley. Boyd & Abbett, Inc. 

. 203-756-8766 
Fla Winter Pk .• Young & Lawrence Assocs. 

305-647-6929 
III Chicago, R.M. Krueger Co. 3.12-282-8444 
Ind Indianapolis. Marketing Engineers 317-546-1523 
Kans Overland Park. LOWflIl Kanga.s & Assoc. 

913-888-3200 
Md Bethesda, G. Rosen & Assocs., Inc .. 

. 301-530-8448 

·Vol. 4-1973 

Mass Needham, Coakley, Boyd & I\bbett, Inc. 
617-444-5470 

Minn Minneapolis, Hasse & Assoes. 612-588-0551 
Mo 51. Louis, Lowell-Kangas & Assoc. 314-821-4050 
NM Albuquerque, Toltec Corp. 505-268-4366 
NY Manhasset, Kaelber & Mack 516-627-6620 
OhiO Cleveland, Components Co. 216-842-2737 
Tex Houston, R. Martin Assocs. 713-468-3577 
Wash Seattle, Bergford Assoc. 206-937-6664 

VENTRON CORP., Elctrn. Materials Div .• Bradford, Pa., 
16701, Tel: 814-362-3586. TWX: 510-695-5110; Gen. 
Sis. Mgr: C.R. Smith 

VENUS SCIENTIFIC, 399 Smith St., Farmingdale, N.Y., 
11735, Tel: 516-293-4100, TWX: 510-224-6492; Sis. Secy: 
R. Becker; SIs. Engr: T. Krllovlch; SIs. Engr: T. Tucker 

Vol 1-st28-930 
Local Sales Offices & Reps. 
Cal Pasadena, Advanced Techniques 
Fla Lighthouse Point, Saber Assocs. 
Ga Atlanta, Immco 
III Chicago, Delta Tech. Sis. 
Kans Overland Park, B. Rush Assocs. 
Mass Norwood. S. Pierce Inc. 
Minn SI. Paul, H. Cullen Assocs. 
NJ Cherry Hill, H. J. White Co. 
NY Great Neck, E.R.A. Inc. 
NY Syracuse, Nycom Inc. 
Tex Richardson, P.J. Scanlon Co. 
Va Alexandria, Vanguard Engrg. 
Exp: N.Y., NY, Sylvan Ginsbury 

213-351-9160 
305-943-3076 
404-435-0079 
312-693-3380 
913-831-4259 
617-762-3164 
612-646-7371 
609-428-4544 

516-HU-2 -9320 
315-437-8343 

214-AD-I-4661 
703-768-1660 
212-689-5212 

VERNITECH, Dlv. Of Vernltron Corp., 300 Marcus Blvd., 
Deer Pk., N.Y" 11729, Tel: 516-586-5100, TWX: 
510-227-6079; Mktg. Mgr: C.W. Joiner 

Vol 1.380,381; Vol 2e543,669 
Local Sales Offices & Reps. 
Cal Los Angeles, Halbar 
Cal San Mateo, Halbar Assocs. 
Conn N. Haven, Kitchen & Kutchin 
DC ,Dyna Rep 
Fla SI. Petersburg, Orbe, Inc. 
Ga Jonesboro, EEMCO 
III Hinsdale, Momak 
Kans Overland Park, Dy-Tronix 
Md Bel Air, Dyna Rep 
Mass Lexington, Kitchen & Kutchin 
Mich Grand Rapids, Urban Assoc. 
Mo Hazelwood,Dy-Tronix 
NJ Cherry Hill, A. C. Lanson 
NM Albuquerque, Technology Mktg. 
NY Ridgewood, E.V. Lauria & Assoc. 
NY Rochester, E. V. Lauria & Assoc. 
NC Winston-Salem, Radco 
OhiO Dayton, Rixan Assocs. 
Va Springfield, Dyna-Rep. 

213-387-8283 
415·349-4700 
203-239-0212 
703-321-8630 
813-894-0687 
404-432-4276 
312-654-4524 
816-931-3030 
301-879-2586 

617-VO-2-8230 

314-731-5799 
609-424-4670 
505-268-4321 
212-497-5347 
716-235-4613 
919-722-9671 

513·BA-2-0011 
703·321-8630 

VERNITRON CONTROL COMPS., Dlv. Vernltron Corp., 
2440 W. Carson St., Torrance, Cal., 90501, Tel: 
213-328-2504, TWX: 910-349-6250; Sis. Mgr: S.W, 
Silverman .............................................................. Vol 20992 
Local Sales Offices & Reps. 
Cal Los Angeles, Halbar Assoc. 213-387·8283 
Cal San Mateo, Halbar Assocs. 415-349-4700 
Conn No. Haven, Kitchen & Kutchin 203-239-0212 
Fla SI. Petersburg, Orbe, Inc. 813-894-0687 
Md Baltimore, Callas Elctrns. 301-744-7711 
Mass Lexington, Kitchen & Kutchin 617-862-8230 
Mich Lalhrup Vlg., R. C. Nordstrom 313-444-4417 
Minn Eden Prairie. F. Peterson 612-941-5400 
Mo Hazelwood,Dy-Tronix 314-731-5799 
NJ Cherry Hill, A. Lanson 609-424-4670 
NJ Harrington Pk., Metro Tech. Sis. Corp. 

NY 
NY 
NY 
Ohio 
Tex 

Endicott, TeCh-Mark 
Fairport, Tech-Mark 
Jericho, Metro Tech. 
Dayton, Rixan Assocs. 
Dallas, Jacobson Co. 

201-768-8495 
607-748-7473 
716-377-5531 
516-935-3330 

. 513-278-4216 
214.-EM-3-7584 

VERNITRON CORP. MOTOR PRODS. DIV., See 
Vernltech Dlv. Vemltron 

VERNITRON ELEC. COMPS., Beau Proda., 117 Union 
Ave., laconia, N.H., 03246, Tel: 603-524-5101, TWX: 
710-364-1843; SIs. Mgr: R.K. Arbogaat 

VoI3ea60-963 
Local Sales Offices & Reps. 
Cal Santa Ana, RMS Associates Inc. 714-541-3295 
Cal Santa Clara, Nova-Tronics Elec.Sls. 

Colo Denver, R.G. Bowen Co. 
Conn Farmgtn., R. Perron 
Conn Trumbull, R. Perron & Co. 
Fla No. Miami, Cartwright & Bean 
Fla Orlando, Cartwright & Bean 
Ga Atlanta. Cartwright & Bean 
III Oak Pk., Wasson-Gallagher 
Ind FI. Wayne, Scott Elctrns., Inc. 

408-243-9530 
303-722-4641 
203-673-4825 
203-268-9631 
305-791-3989 
305-896-2031 
404-237-2273 
312-383-6572 
219-743-1586 



MANUFACTURERS & SALES OFFICES DIRECtORY 

Ind Indianapolis, Scott Elctrns., Inc. 317-635-8951 
Iowa FI. Dodga,. Heimann Co. 515-576-2374 
La Chalmette, Cartwright & Bean 504-279-4598 
Md Baltimore, ME & Assocs. 301-1125-1130 
Mass Norwood, R. Perron 617-162-8114 
Mich Lathrup Village, R.C. Nordstrom & Co. 

313-444-4417 
Minn Minneapolis, Heimann 612-861-6051 
Mo SI. Louis, PEM Sis. Co. 314-427-7200 
NH Dover, A. Perron & Co" Inc. 603-742-2321 
NJ Cherry Hill, ME & Assocs. 609-667-6110 
NJ Clifton, Grimm,Siegel Assoc. 201-546-5010 
NM Albuquerque, C.T. Carlberg & Assoc. 

505-265-1579 
NY Alexander, B.H. Tollefson 716-591-1219 
NY E. Syracuse, B.H. Tollefson 315-463-4507 
NY Jackson Heights, C. Landis Sis. Co. 

212-458-7900 
NY Rochester, B.H. Tollefson Assocs. 716-271-4141 
NY W. Winfl9ld, B.H. Tollefson 315-822-5916 
NC Charlotte, Cartwright & Bean 704-333-6457 
NC Raleigh, Cartwright & Bean 919-832-1128 
Ohio Cincinnati, Scott Elctrns., Inc. 513-791-2513 
Ohio Cleveland, Scott Elctrns. 216-291-2600 
Ohio Columbus, Scott Elctrns. 614-236-8619 
Ohio Dayton, Scott Elctrns. 513-223-2652 
Pa Pittsburgh, Scott Elctrns. 412-781-3112 
Tenn Memphis, Cartwright & Bean 901-276-4442 
Tex Dallas, W. Reese AsSbc. 214-638-6575 
Tex H6uston, W. Reese Assoc. 713-621-3134 
Wash Seattle, P.K. Squibb Inc. 206-632-2450 
For: Can., Toronto, Onl., Brimark Elctrns, 

416-461-3511 
VERNITRON Local Distributors 
Ala Birmingham, J.w. Clary Co., 1713 Second Ave. 

S. 205-322-2488 
Cal MI. View, Abacus Elctrns. Co., Inc., 1065 Terra 

Bella Ave. 415-961-1500 
Cal San Diego, Shanks and Wright Inc., 2045 Kettner 

Blvd. 714-239-0176 
Cal San Jose, Quement Ind'i. Elctrns., 1000 S. 

Bascom Ave. 
Iowa Cedar Rapids, Iowa Radio Supply Co. Inc., 719 

Center Point Rd. NE 319-364-6154 
Mass Woburn, Abbott Elctrn., 902 Main SI. 

617-935-2040 
Minn Minneapolis, Elctrn Center Inc., 127 3rd Ave. N. 

612-338-5881 
NY Rochester, Simcona Elctrncs. Corp., 275 MI. 

Read Blvd. 716-328-3230 
Ohio Solon, REPCO, 6835 Cochran Rd. 216-248-8900 
Pa Philadelphia, Simco Inc" 3907-11 N. Broad SI. 

215-BA-9-1880 

VERNITRON PIEZOELECTRIC DIV., 232 Forbes Rd., 
Bedford, Ohio, 44146, Tel: 216-232-8600, TWX: 
810-427-2274; Fllter Products: M.A. Rickman; Ceramic 
Products: D. Bacso .................................. _ Vol ze588,587 
Local Sales Offices & Reps. 
Ala Huntsville, J.L. Highsmith & Co. 205-881·3294 
Cal Los Angeles, Fetty/Schoenduve 213-651-4050 
Cal Palo Alto, Fetty/SchOenduve 415-DA·l·7041 
Fla Orlando, J.L. Highsmith & Co. 305-293-5202 
Md Chevy Chase, Mount & Co. 301-652·5612 
Mass S. Natick, W. Beaver Assoc. 617-655·1529 
Minn Minneapolis, E. C. Elctrns. Sis. 612-831-0229 
NY New York, Metro·Long Island Corp. ' 

212·882·5844 
NY Rochester, E.J. Schomberg Co. 
NC Charlotte, J.L. Highsmith & Co. 704·333·7743 
Tex Houston, Oeler & Menelaides 713·772-0730 
Tex Richardson, Oeler & Menelaides 714-239-1121 
Wash Seattle, A. Johnston 206-444-2258 
For: Can., Ottawa, Onl., Whittaker Elctrns. Ltd. 

613-224·1221 

VERO ELECTRONICS, INC., 171 Bridge Rd., 
Hauppauge, N.Y. 11787, Tel: 516-234-0400, TWX: 
510-227-8890; G.M: B. Frelfelct, Sl8. Mgr: B, West 

Local Sales Offices & Reps. 
Cal Los Angeles, Dyna Sis. Co. 
OC Washington, J&B Assocs. 
Fla Maitland, EIR Inc. 
Ga Atlanta, Electromechanical Sis. 
III Chicago, Kennedy Engrg. 
Ind FI. Wayne, McDonald Sis. 
Md Baltimore, J&B Assocs. 
Mass Needham Heights, Todino Engrg. 
Neb Lincoln. Mktg. Assoc. 
NJ Ft. Lee, K.E. Hughes Co. 
NY Rochester, Reed ElCtrns. 
NY Syracuse, Reed Elctrns. 
NY Vestal, ReedElctrns. 

VERO Local Distribulors 

Volae340 

213-268-1175 
EN 1-6049 

305-644-9595 
404-237-5563 
312-631-8283 
219-745·9214 
301 -823-0070 
617·444·7925 
502-434-5244 
201-944-1600 
716-473-2767 
315-488-5488 
607-748-7391 

Md Baltimore, Radio Elec. Service Co., 1026 
Cromwell Bridge Rd. 301 -823-0070 

VIBRA·METRICS, INC., 150 Bradley St., E. Haven, Conn., 
06512, Tel: 203-467-6335; Pres: J.E. Judd 

--- Advertisement ---
Formerly part of MB Electronics, 

Div. of Textron, Vibra-Metrics offers 
the complete line of 'Vibra-mite' vibra-
tion pickups and measurement sys-
tems. 

Vibra· Metrics also offers comple~ 
technical conSUlting, repair and NBS 
traceable calibration services backed 
by more than twenty five years of ex
perience. 

VIBRAC C~P., All. USM Corp., Alpha Ind'l. Pk., Alpha Dr., 
Chelmsford, Mass., 01824. Tel: 617·256-6581; P~es: 
Q.A. Searle 

VIBRATION INSTRS. CO., 1614 Orangathorpe Way, 
Anaheim, Cal., 92801, Tel: 714-879-6085; Sis. Mgr: 
M.P. Marsh 

Local Sales Offices & Reps. 
Ala HuntsVille, Incotech, Inc. 205·837·6060 
Ariz Scottsdale, Measurement Consultants 

602·946-7252 
Cal Redwood, Cons: Test & Equip. 415·366-3871 
Cal South Pasadena, QPL Inc. 213-882·3705 
Colo Boulder, Meas. Conslts. 303-449-5294 
Conn Hamden, Equip. Sis. Co. 203·248·5581 
Fla Orlando, I~cotech, Inc. 305-894·8449 
III Chicago, Berndt Assocs., Inc. 312·283-0713 
Md Rockville. Farrell Assocs. 301·424·9460 
Mass Chelmsford, Equip. Sis. Co. 617·275-7730 
Mlch DetrOit, Dietrich & Assocs. 313-961 ·4540 
NM Albuquerque, Maas. Conslts. ~·344·3575 
NY Liverpool, Rayelco Elctrns. 315·652-5272 
Ohio Cleveland, Dietrich & Assocs. 216·781-1855 
Ohio Dayton, Dietrich & Assocs. 513·223-6042 
Pa Pittsburgh, Dietrich & Assocs. 412-892·2992 
Tex Richardson, S&sco 214-231-9364 

VLCHEK PLASTICS CO., Middlefield, Ohio, 44062, Tel: 
216-632-8011; Sis. Mgr: D.R. Butler 

VICTOR COMPTOMETER CORP., 3900 N. Rockwell St., 
Chicago, III., 60618, Tel: 312-539-8200 

VICTOR WIRE & CABLE,3601 Holdrege Ave., L.A., CIII" 
80016, Tel: 213-870-9933, TWX: 91Q..340.6754; Pres: L. 
Feldman; Mgr. Mlttg. & Engr: J. Vore __ ..... VoI :te1417 

VICTOREEN INSTR., 10101 Woodland Ave., Cleveland, 
Ohio, 44104, Tel: 216-785-8200, TWX: 810-421-8287; 
Mlttg. V.P: W.A. McCarthy 

Vol zeI192,1193; Vol 30959,1192-1195 
Local Sales Offices & Reps. 
(Component Sales Reps.) 
Cal Los Angeles, P.F. Wiley Co. 
Cal San Mateo, J. Pyle Co. 
Colo Wheatridge, Waugaman 

.' Conn Orange, Assocs., Inc. 

213-663-8028 
415-347·1401 
303-423·1020 

III Westchesfer, W.G. Brouillette & Assoc. 

Mass Stow, Assocs., InC. 
Minn Mpls., R.-J. 
NY New York, VLN Corp. 
NY Rochester, W. Zimmerman 
NY Syracuse, W. Zimmerman 
NY Williston Park, Garrettson/ABC 
NC Chartott\l, Over & Over 
Pa Fairview Villaga, Dance Corp. 
Tex Dallas, Southwest Elct. 
Tex Houston, Southwest Elct. 
Wash Seattle, Seatronics 
For: Carl., Downsview. Ont., Kaytronlcs 
For: Can., Montreal, Que., Kaytronlcs 

(Nuclear Instruments Sales Reps.) 

312-345-6500 
617-897-2737 
612-922-1425 
212-744-7646 
716-586·4450 
315-474-4889 
516-747-8610 
704-366-8601 
21 5-539·9300 
214·233-9816 
713-62t -3760 
206-767-4330 
416-638-5511 
514·487·3434 

Cal Foster City, J. K. Terry 415·933·6635 
Cal Fullerton, A. Bloom 714-870-1524 
Ga Atlanta, B. Smith 404-577-2736 
III 1,,11. Prospect, Contemporary Science 

312·CL-5·3793 
Md Laurel, D. Caulk 703-548-8446 
Mass Canton, John P. Anderson 617-227-6724 
NJ Trenton, J. J. Fennimore, Jr. 212-744·7646 
Ohio Cleveland, Richard Terry 216·795-8200 
Tex Rosenberg, A. Jan, Jr. 713-774·9135 
For: Can., Downsview, Onl., Radionics 416-638-0218 
For: Can., Hatnax, Nova Scotia, Radionlcs 

902-455-0670 
For: Can., Montreal, Que., Radionics 514'735-4565 
For: Can., Ottawa, Ont., Radionics 613-728-4624 
For: Can., Vancouver, B.C., Radionlcs 604-732-7317 

For Local. Sourc:e Date CIIII ToII-Free 800+45-9200 
(In N.Y. State Call 516-294-09110 Collect) 
VICTORY ENGRG. CORP., Victory Rd., Springfield, N.J., 

07081, Tel: 201·379-5900, TWX: 710-983-4430; Sis. 
Mgr: S. lovln 

Local Sales Offices & Reps. 
Ala HuntsvHIe 
Ariz PhOenix 

"'VoL 4-1973 

205-881-9270 
602-279-1221 

Cal Los Angales 
Cal PalO Alto 
Colo Denver 
Conn Hamden 
Fla Clearwater 
Fla Miami 
Fla Orlando 
Fla West Palm Beach 
Ga Atlanta 
III Chicago 
III Chicago 
Ind Fort Wayne 
Ind IndianapoliS 
Md Towson 
Mass Wsltham 
Mich Farmington 
Minn MlnneapoUs 
NJ Bergenfield 
NY Rochester 
Ohio Cincinnati 
OhiO Cleveland 
Ohio Columbus 
Ohio Dayton 
Pa King of Prussia 
Pa 'Pittsburgh 
Tex Dallas 
Tex Houston 
Wash Seattle 
Exp: New York, N.Y. 
For: Can., Montreal 

VICTORY Local Distributors 

VIKING 

213-851-4050 
415-321-7041 
303-222·5645 
203-281-1331 
813-531·5513 
305-624·5832 
305-275-1132 
305-967-1770 
404-876-1591 
312·286-1500 
312-448-8934 
219-743-1588 
317-635-8951 
301-825-9637 
617-893-2850 
313-474-8300 
612-881-6883 
201 -384-3643 
716·588-0488 
5t3-791·2513 
216-291·2600 
814-236-8819 
513-223·2652 
215-265-0634 
412-781-3112 
214-363·1671 
71.3-621-3760 
208-783-3423 
212-679-1300 
514-336-4500 

Cal MI. View, Abacus Elctrns. Co., Inc., 1065 Terra 
Bella Ave. 415·961·1500 

VIDAR CORP., 265 N. Whisman Rd., Mountain View, Cal., 
94040, Tel: 415-965-3050, TWX: 910-379-8570; Sis. 
Mgr: B. Craig 

Local Sales Offices & Reps. 
Ala Huntsville, BCS Assocs., Inc. 205-881·8220 
Ariz Scottsdale, Barnhill Three, Inc. 602-947-7841 
Cal Glendale, Instrument Specialists, Inc. 

213-245-9404 
Cal Mountain View, Vidar Corp. 415·965-3050 
Cal San Diego, Instrument Specialists, Inc. 

714-565·2555 
C8I Santa Clara, Instrument Specialists, inc. 

408-244·1505 
Colo Denver, Barnhill Three, Inc. 303-934·5505 
Conn Glastonbury, Instrument Reps .. Inc. 203-833-0777 
Fla Orlando, BCS Assocs., Inc. 305·896-4881 
Ga Atlanta, BCS Assocs., Inc. 404-874-9925 
III ChiCago, Pivan Engrg. Co. 312-539·4838 
Ind Indianapolis, Pivan Engrg. Co. 317-253-1881 
Kans Mission, Pivan Engrg. Co. 913·722-1030 
Mass Lexington 617-861-8620 
Mich Detroit, WKM Assocs., Inc. 313·892-2500 
Minn Minneapolis, Pivan Engrg. Co. 612-537-4501 
Mo Manchester, Pivan Engrg. Co. 314·227-3501 
NJ Bordentown, Dyna Rep Company 609-298-6700 
NJ Fort Lee, TechniCal Mktg. Assocs. 201-224-6911 
NM Albuquerque, Barnhill Three, Inc. 505-299·7658 
NY E. Syracuse, Ossmann Instrs .• Inc. 315-437·8888 
NC Greensboro, BCS Assocs., Inc. 919-273-1918 
Ohio Cleveland, WKM Assocs., Inc. 216·267-0445 
Ohio Dayton, WKM Assocs., Inc. 513-434·7500 
Tex Houston 713-621-0040 
Tex Richardson. Barnhill Two, Inc. 214·231·2573 
Va Springfield, Dyna Rep Co. 703-321-8630 
Wash Seattle, Rush S. Drake Associates 206-763·2755 
Wise BrOOkfield. Pivan Engrg. Co. 414·786-1940 
Exp: Mountain View, Cal., Vidar Corp. 415-965-3050 

VIDEO RESEARCH CORP., 542 N. Frederick Ave., 
Gaithersburg, Md., 20760, Tel: 301-948-7770; Sis. Mgr: 
V. Ratner 

Local Sales Offices & Reps. 
Ala Huntsville, South Central Mktg. 205-852-4600 
Fla Bradenton, Reynolds Assocs., Inc. 813·778·5219 
Fla CllI8rwater, Reynolds Assocs., Inc. 813-726·2373 
Fla Ft. Lauderdale, Reynolds Assocs., Inc. 

305-581-8611 
Fla Melbourne, Reynolds Assocs., Inc. 305·727-3205 
Fla Palm Beach, Reynolds Assocs., Inc. 

305-622-8850 
Ga Atlanta, Reynolds Assocs., Inc. 404-252-5360 
NC Greensboro, Reynolds Assocs., Inc. 

919-275·3725 
Ohio Dayton, RlxanAssocs., Inc. 513-278-4216 
Pa King of Prussia, RIVCO 215-265-5211 
Tex EI Paso, Recording SCience Assocs. 

915-544-6447 
Wash Bellevue, Brennan Assocs., Inc. 206-454·9332 

VIGOR CO., Div. of Jadow, B. & Sons. Inc., 53 W. 23 St., 
New York, N.Y .. 10010, Tel: 212-YU-9·5522; Sis. Mgr: 
H.C. Jadow 

VIKING INDS., INC .• 21001 Nordhoff St., Chatsworth, CeIif., 
91311, Tel: 213-341-4330, TWX: 1110-494-2094; V.P. 
Mktg: F.C. Guarnieri; Mkt Mgr: T. WaiterscheId; Mkl. 
Mgr: B. Bond 
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VIKING 

Local Sales Offices & Reps. 
Ariz Phoenix, Elcom/Ariz. 602-258-7519 
Cal Anaheim, Lodan, Inc. 213-924-1691 
Cal San Carlos, Lodan, Inc. 415-592-4600 
Colo Denyer, Elcom/Denyer 303-771-6200 
Conn North HaYen, Forsberg Sis., Inc. 203-239-5111 
Fla Pompano Beach, Varrelman-Gorman Co. 

305-941-5544 
Fla Winter Park, Varrelman-Gorman Co. 
Ga Atlanta, Electro-Mech Sis. Eng. Co. 

III Chicago, Gassner & Clark Co. 
Md Glen Burnie, Micro Comp, Inc. 
Mass Brockton, Forsberg Sis., Inc. 
Mass Wakefield, Viking Inds., Inc. 
Minn Minneapolis, E.C.R., Inc. 
NJ Keasbey, Addem 2 
NM Albuquerque, Elcom DiY.lZeus, Inc. 

404-256-4414 
312-764-6121 
3!f1-761-4600 
617,522-6300 
617.-245-4110 
612-831-2666 

505-256-9831 
NY Huntington Station, Addem I 516-567-5000 
NY Rochester, Upstate Component Sis., Inc. 

716-288-1080 
Ohio Dayton, Neal Bear Corp. 513-299-3566 
Ohio Richfield, Neal Bear Corp. 2t6-659-3131 
Ore BeaYerton, N. R. Schultz Co. 503-646-1345 
Pa Ambler, G.C.M., Inc. 215-646-7535 
Tex Dallas, J. B. Guenther, Inc. 214-528-6286 
Tex Houston, J. B. Guenther, Inc. 713-468-0232 
Utah Salt Lake City, Elcom/Salt Lake City 

801-486-2317 
Wash Belleyue, N. R. Schultz Co. 206-454-0300 
For: Can., DownsYiew, OntariO, Whittaker Elctrns. Ltd. 

416-247-7454 
For: Can., Ottawa, Whittaker Elctrns. Ltd. 

613-224-1221 
For: Can., Roxboro, Quebec, Whittaker Elctrns. Ltd. 

514-683-3621 
For: Can .. , W. Vancouver, B. C., Whittaker EIGtrns. Ltd. 

604-926-34 I 1 
VIKING Local Distributors 
• Minn Minneapolis, ICI-Industrial Comps. Inc .. 

612-927.-9991 - 500 
VIKING MODULES, 223' Cresent St., Waltham, Mass., 

02154, Tel: 617-891-7898; Gen. Mgr: A.E. Elms 
Local Sales Offices & Reps. 
NJ Newfoundland, Data-Rep. 201-625-2233 
NY Huntington Sta., Data-Rep. 516-423-7677 
Pa Norristown, Holmes Assocs. 215-279-8210 
Tex Houston, L.P. Spencer & Assoc. 713-488-4335 

VIKING WIRE CO., INC., Shelter Rock Rd., Box 104, 
Danbury, Conn., 06810, Tel: 203-744-4600, TWX: 
710-456-1217; V.P. Sis: S.J. Warschauer; Mgr. Mat'l. 
Cont: R.E. Murray 
--- Advertisement ---

Viking Wire manufactures round film 
insulated copper magnet wire, 23 thru 
56 gao A.W.G. - All popular insula
tions including - Enamel, Polyure
thane, Pyre M.L., Formvar Bondables, 
!sonel (Polyester) with special films 
made to youiorder. Order to NEMA, 
MIL, or your specification. 

VIRGINIA PANEL CORP., Box 1106, 1400 New Hope 
Rd., Waynesboro, Va., 22980, Tel: 703·942·8376, TWX: 
71C1-839-0406; Sis. Mgr: P.O. Ross .................. Vol 30972 
Local Sales Offices & Reps. 
Ariz Phoenix, Howe & Howe SiS., Inc. 602-264-7971 
Cal Burlingame, Peters de-Laet, Inc. 415-697-1800 
Cal Torrance, Peters de-Laet, Inc. 213-775-4004 
Colo Aurora, Peters-de Laet 303-364-5658 
Fla N. Miami Beach, Irby & Connolly 305-949-5197 
Fla Orlando, Irby & Connolly, Inc. 305-894-8471 
Ind Indianapolis, A.A. Billian Co. 317-253-3134 
Ky LouisYille, W. G. Hudgens 502-896-6611 
Md Silyer Spring, M.L. Councell 301-587-1755 
Mass Norwood, JMG, Inc. 617-762-5333 
Mich Grand RapidS, R. P. Urban & Assocs. 

616-245-0511 
Mo GrandYiew, L. R. Harry & Assocs. 816-763-3634 
Mo SI. Louis, L. R. Harry & Assocs. 314-872-3183 
.NJ Ridgewood, Hansen A!?Socs. 201-652-7055 
NY Huntington, L.I., Hansen Assocs. 516-692-4688 
Ohio Cincinnati, A.B. Crock, Inc. 513-521-5040 
Ohio Columbus, A.B. Crock, Inc. 614-235-4591 
Ohio Dayton, A.B. Crock 513-223-7777 
Tex Mesquite, Charles Hoffman Asocs., Inc. 

214-370-5200 
Va Norfolk, M.L.Councell Assoc. 703-583-0522 
Va Richmond, M.L.Councell Assoc. 703-282-6533 
Wisc Hubertus, H. F. Neumann ·414-251-4214 

VIRTIS CO .. Rte. 208, Gardiner, N.Y., 12525, Tel: 
914-255-5000, TWX: 968-447; Pres: C.E. Bender 

VISIDYNE INC., 19 Third AYe., Northwest Industrial Park, 
Burlington, Ma., !f1803, Tel: 617-273-2820; Dir. of Mktg: 
D.H. Ainslie 
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VISHAY RESISTOR. PROD. DIV., Vishay 
Intertechnology Inc., 63 Lincoln Hwy., Malvern, Ps., 
19355, Tel: 215-644-1300, TWX: 510-668-8944; Sr. Appl. 
Eng: T. Troianello; Api. Eng: R. Grasso; Contr. Adm: J. 
Griffith ............................................ Vol 30 1196-1198,1234 
Local Sales Offices & Reps. 
Ala HuntsYille, F M Assoc. Ltd. 205-536-9990 
Ariz Phoenix,ELCOM Diy. 602-258-9519 
Cal Mt. View, Melchior Assocs. 415-964-2321 
Cal Pico Riyera, Westrep 213-949-2551 
Colo Denyer, Checkmate Sis. 303-771-4920 
Conn North HaYen, Comp Rep Assoc. 203-239-9762 
Fla Orlando, W.B. Wimberly 305-425-3083 
III Chicago, Lightner Assocs. 312-774-1500 
Kans Shawnee Mission, Techn. Sis. 913-888-3330 
Md Towson, J.A. Dougherty Sis. 301-823-0431 
Mass Needham, Comp Rep 617-444-2484 
Mich Jackson, N. Scroggs 517-750-1170 
Minn Mpls., Comstrand, Inc. 612-560-5300 
Mo Ferguson, Technical Sis. Assoc. 314-725-5361 
NJ Fairlawn, G. D. Harris Assoc. 201-796-5200 
NY E. Aurora, Harries & Kershaw 71(1-652-1221 
NC Greensboro, F. M. Assocs. 919-294-2754 
Ohio Cleyeland, A. H. Baier 216-461-6161 
Pa Deyon, B. & A. Assocs. 215-688-5173 
Tex Seabrook, Stolle-Hamilton 7t3-GR-4-3155 
Wash Seattle, F. Jackson 206-EM-3-3931 
Exp: Mich., Oak Pk., W. Spenser 313-398-8005 

VITRAMON, INC .. Box 544, Bridgeport, Conn., 00601, Tel: 
203-268-6261, TWX: 710-450-3640; Mktg. Mgr: J.A. 
Hatfield 

. Local Sales Offices & Reps. 
Ala HuntsYilie. W.A. Brown Comp., Inc. 205-539-441 I 
Ariz Phoenix, J. S. Heaton Co. 602-264-7887 
Cal Los Alamitos, J. S. Heaton Co. 213-598-6676 
Cal Menlo Park, J. S. Heaton Co. 415-369-4671 
Cal San Diego, J. S. Heaton Co. 714-283-621 I 
Conn Hamden, Impact Sis. Co. 203-281-1331 
Fla Ft. Lauderdale, W.A. Brown Comps., Inc. 

305-566-5697 
Fla Orlando, W.A. Brown Comps., Inc. 305-425-5505 
III Des Plaines, Coombs Assocs., Inc. 314-542-3657 
Ind Fort Wayne, Coombs Assocs., Inc. 219-747-0402 
Md Lanham, Eastern Comps., Inc. 301-794-8610 
Mass Waltham, Impact Sis. Co. 617-893-2850 
Mich Southfield, Sterling-Lowell Co. 313-352-6881 
Minn Minneapolis, Hasse & Assocs. 612-588-0551 
Mo St. Louis, Coombs Assocs., Inc. 314-542-3657 
NJ Upper Saddle Riyer, Bittan ASSOciates, Inc. 

NY 
NY 
NY 

201-327-7512 
Clinton, AdYanced Comps., Inc. 315-853-6438 
Endicott, AdYanced Comps.:lnc. 607-785-3191 
North Syracuse, AdYanced Comps., Inc. 

315-699-2671 
NY Oceanside, Bittan ASSOCiates, Inc. 516-678-6222 
NY ScottsYille, AdYanced Comps., Inc. 716-889-1429 
Ohio Cleveland, A. H. Baier Co. & Assoc. 

Ohio Dayton, A. H. Baier Co. & Assoc. 
Pa Philadelphia, Eastern Comps., Inc. 
Tex Dallas, E. F. Aymond Co. 
Tex Houston, E. F. Aymond Co. 
Wash Seattle, Carlyle Tech. Sis. 

VITRAMON, Local Distributors 

216-461-6161 
513-276-4128 
215-927-6262 
214-826-7620 
713-783-3640 
206-632-4290 

Cal Mt. View, Abacus Elctrns. Co., Inc., 1005 Terra 
Bella AYe. 415-961-1500 

Minn Minneapolis, ICI-Industrial Comps. Inc., 
612-927-9991 2-927-999500 

NJ Clifton, Eastern RadiO, 312 Clifton Aye. 
201-471-6600 

V. J. ELCTRNS., 622 W. Harvard PI., OntariO, Cal., 91762, 
Tel: 714-986-5095; Manager: v.w. Johnson 

--- Advertisement ---

V J ELECTRONICS manufactures 
testers for automatically testing cables, 
wiring assemblies, printed circuit 
boards and printed wiring. Units test 
circuits for continuity, shorts, leakage 
resistance, breakdown voltage etc. 
Test rates to 2000 tests per minute. 
Portable testers for 50 and 100 circuits 
and larger units for any number orcir
cuits. Lowest prices. 

VOAK ENGRG., 9855 Dupree, S. EI Monte, Cal., 91733, 
Tel: 213-686-1993; Sis. Mgr: J. Bruce; Engr. Mgr: J. 
Hemdon 

VOICEPRINT LABORATORIES CORP., Box 835, 
Somerville, N. J., 08876, Tel: 201-722-7391; Dir. Mktg: 
J.A. Lynch 

VOLTARC TUBES,102 Linwood . AYe., Fairfield, Conn., 
00430, Tel: 203-255-2633; Sis. Mgr: W.F. Crosby 

VOLTEX CO., INC., lIS Marine 51., Farmingdale, N.Y., 
t 1735, Tel: 5t6-CH-9-2336; Gen'l. Mgr: N. Rothenberg 

VOLTRONICS CORP., West 51., E. Hanover, N.J., 07936, 
Tel:.201-887-1517, TWX: 710-986-8253; Sis. Mgr: R.J. 
Newman I 
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Local Sales Offices & Reps. 
Ariz Scottsdale, Runyon Co. 602-959-6060 
Cal Arcadia, J. E. Hachten Co. 213-681-236.1 
Cal Burlingame, Leddy Associates 415-347-5247 
Colo Denyer, Camel Elctrns. 303-757-6191 
DC Washington, M. Lader Co. 202-296-2497 
Fla SI. Petersburg, Kirkwood & Associates 

8 13-894-8240 
III Chicago, Gassner & Clark Co. 312-764-6121 
Ind Auburn, Tech-Line Co. 219-743-4611 
Iowa Hiawatha, Gassner & Clark Co. 319-393-5763 
Kans· Shawnee Mission, Florence & Meyer, Inc. 

Mass Wayland, Wayland Engrg. Sis. 
Minn SI. Paul, Countryman ASSOCiates 
Mo St. Louis, Florence & Meyer, Inc. 

913-722-5210 
617-655-6080 
612-645-9151 

NJ Wallington, Comp-Tech Sis. 201-935-5454 
NY Clinton, Airsupply Co. 315-735-8342 
NY New Hyde Park, Comp-Tech Sis. 516-593-2628 
NC Burlington, P. J. Nahser Co. 919-226-8053 
Pa Jenkintown, Arnold Associates 215-887-7870 

. Tex Richardson, Mero Corp. 214-234-3365 
Va Woodbridge, M. Lader Co. 703-494-4731 
Wash Belleyue, Western Tech. Sis. 208-454-3906 
For: Can., Montreal, Que., Vitel Elctrns. 514-331-7393 
For: Can., W~ton, Onl., Vitel Elctrns. 416-249-0816 

--- Advertisement ---

Complete line of precision trimmer 
capacitors, non-rotating, with glass, 
quartz, and air dielectrics, MIL-C-
14409C styles. New sub-miniature 
trimmer for gigaherz, stripline, and 
substrate mounting. World-wide rep
resentation. New sub-miniature sizes 
40% smaller than MIL. 

VTM MICROWAVES, INC., 3225 Prairie AYe., Boulder, 
Colo .. 80301, Tel: 303-449-6200; Pres: M.R. Boyd; 
Trea: A. Marfut 

VU-DATA CORP., 7595 Convoy CI., San Diego, Cal., 
9211" Tel: 714-279-6572, TWX: 910-335-1586; Sis. 
Mgr: W.A. Kraus 

W-F PRODUCTS, INC., 1107 S. Pearl St, Denver, Co., 
80210, Tel: 303-744-4097; Sis. Mgr: W.A. FiScher 

Vol 10934 
Local Sales Offices & Reps. 
NY New York City, Microfilm & Information Tech. 

Center 212-689-1400 
W.V. INDUSTRI.ES INC., Box I, Franklin Lakes, N.J., 

07417, Tel: 201-891-3300; Sis. Mgr: C.J. Dawkins 
WABASH METAL PRODS., 1569 MorriS 51., Wabash,lnd .. 

46992, Tel: 219-563-1184, TWX: 810-290-2726; Sis. 
Mgr: C.N. Brown 

Local Sales Offices & Reps. 
Cal Culyer City, West Coast Plastic Equip., Inc. 

213-870-7733' 
Cal Los Angeles, Fernholtz Machinery Co. 

2t 3-653-2360 
Cal San Francisco, Superior Marking Equip. Co. 

415-397-4000 
Cal San Mateo, Tom Rugg 415-349-3914 
Colo Denyer, Mine & Smelter Supply Co. 

303-244-4353 
Fla SI. Petersburg, Gulf Coast Ind'i. Supply Co. 

813-862-6561 
Ga Atlanta, R.A.Stewart & Co. 404-872-4787 
III Chicago, Superior Marking Equip: Co. 

312-935-6025 
Ind Michigan City, HIlward A. Mondientz 

219-872-3050 
Iowa Clear Lake, W.M. Bachmann Associates 

515-357-4664 
La New Orleans, A.G. Ensenat & Co. 504-529-1488 
Md Baltimore, A.B. Taliaferro Co. 301-296-5137 
Mass W. Roxbury, Boston, Whitty Engrg. Co. 

617-325-5900 
Mich Southfield, Murray A. Perciyal Co. 313-356-5710 
NJ Caldwell, WUliamson Engrg. Corp. 201-226-2500 
NJ Roselle, Vicor Plastic Equip. 201-241-3475 
NY Jamestown, W.R. Arnold, Inc. 716-644-5402 
NY New York, R.A. Stewart & Co. 212-962-6001 
NY Rochester, Culyer-Atlantic Corp. 716-288-8810 
NC AshYille, Tidewater Supply Co. 919-252-824 t 
NC Greensboro, Tidewater Supply Co. 919-275-7281 
Ohio Akron, L. Hunter 216-644-7774 
Ohio Dayton, Hunter Press Sis. Co. 513-433-1470 
Tenn KnoxYille, Tidewater Supply Co. 615-577-4433 
Tenn NashYille, Tidewater Supply Co. 615-255-7679 
Tex Stafford, Jordan Equip. Co. 713-498-6212 
Va Alexandria, Chemical Etching Equip. & Supply 

Co. 703-971-2646 
Va Norfolk, Tidewater Supply Co. 703-622-7311 
Va Richmond, Tidewater Supply Co. 703-643-5361 
Va Roanoke, Tidewater Sypply Co. 703-343-1515 
Wisc RaCine, S.C. Johnson & Sons, Inc. 414-632-1611 



MANUFACTURERS. SALES OFFICES DIRECTORY 

WABCO AEROSPACE DEPT .. Swissvale P.O .• Pittsburgh. 
Pa .• 15218. Tel: 412-242-5000. TWX: 710-664-2096; 
Rag. SIs. Mgr: G.A. Dawes; Rag. Sis. Mgr: L.E. Rics 

WABASH TRANSFORMER CORP .• Power Supply Prods .• 
1375 Swan St.. Huntington. Ind.. 46750. Tel: 
219-356-8300. TWX: 219-356-0648; Sis. Eng': C. 
Branum 

WADSWORTH ELEC. MFG. CO .• INC .• 20 W. 11th St.. 
CoVington. Ky .• 41012. Tel: 606-431-0900; Mtg. Dir: 
H.C. Morrison 

WAGNER ELEC. CORP~ Tung-Sol DIv~ 830 W. lit. 
PIMUnt AYe~ Uvlnpton, N.J., 070311, Tel: 
201·WY·2-1100, TWX: 711\ot1404885; SIa. 119r: J_ Ema ... 

Vol 20538-641,1152-156; Vol :le11 .. 
Local Sales Offices & Reps. 
Ariz Scottsdale. Inter-Mountain Engrg. Co. 

602-947-7379 
Cal EI Segundo. Wagner EkK:. Corp. 213-322-0709 
Cal Inglewood. L & M Engrg. 213-674-6850 
Cal Santa Clara. L & M Engrg. 409-243-2891 
Colo DelIver. Walter-Engrll. Assocs. 303-771-5585 
FIe N. Miami. A.J. Giammanco & Assocs. 

305-751-4811 
Fia Orlando. Scott & Assocs. 305-894-8781 
18 Elk Grove Village. Wapr Elec. Corp. 

312-439-1810 
Kans Overland Pk .• T.L. Dowell. Inc. 913-649-6069 
NM Albuquerque. Inter-Mountain Engrg. Co. 

505-344-2212 
NC Raleigh. A.B. Andrews Co. 919-833-5565 
Ore Portland. C.K. Shanks & I\ssocs. 503-292-5856 
Tex Addison. Parvin Sis. Co. 214-239-9146 
Tex Houston. Parvin Sis. Co. 713-721-1054 

WAHL. WM. CORP .• 12909 Panama St.. Los Angeles. Cal .• 
90066. Tel: 213-391-7234. TWX: 910-343-6867; Sis. 
Mgr: A. Fishman 

WAKEFIELD ENGRG .• INC .• Components Div .• Teal & 
Audubon Rds.. Wakefield. Mass.. 01880. Tel: 
617-245-6900. TWX: 710-348-6713; Appli. Engr: D. 
Hagarty; Sis: C. Swanson; Sis: B. Johnston 

Local Sales Offices & Reps. 
AriZ Phoenix. Hytronic Measurements. Inc. 

602-253-6104 
Cal Los Altos. Recht Assocs. 415-941-0336 
Cal San Diego. Onterstate Mktg. AsSOCS. 

714-278-0910 
Cal Woodland Hills. Interstate Mktg. Assocs. 

213-883-7606 
Colo Denver. Hytronic Measurements. Inc. 

303-770-4400 
Fla Orlando. G.F. Bohman Assocs .• Ino. 

305-855-0274 
Ga Atlanta. Electro-Mach Sis. Engrg. Co. 

404·256-4414 
HI Rolling Meadows. Sumer. Inc. 312-394-4900 
Iowa Cedar Rapids. Lorenz Sis .• Inc. 319-368-0774 
Kans Overland Park. penzner-Mankus Assocs. 

913-381-0004 
Kana Wichita. Penzner-Mankus Assocs. 316-782-3684 
Md Baltimore. Burgin-Kreh Assocs. 301-788-5200 
Mass Reading. Champagne Assocs. 617-944-3(Ul 
Mich Southfield. J.L. Montgomery. Inc. 313-358-2616 
Mlnn Minneapolis. Nortec Sis .• Inc. 612-835-7414 
Mo Hazelwood. Penzner-Mankus Assocs. 

314-731-4334 
NJ Haddonfield. Sunday-O'Brien 609-429-4013 
NM Albuquerque. Hytronlc Measurements. Inc. 

505-268-3941 
NY East Syracuse. Jones/Sudders 315437-9118 
NY Great Neck. E.R.A.. Inc. 518-482-9320 
NY Poughkeepsie. Jones/Sudders 914-462-5532 
NC Raleigh. ElectrO-Mach Sis. Engrg. Co. 

919-782.a452 
Ohio Columbus. T. Mulligan & Assocs. 614-457-2242 
Okla Oklahoma City. Ammon & Rizos 405-721-2365 
Ore Beaverton. N.R. Schultz Co. 503-648-1345 
Tex Dallas. Ammon & Rizos 214-233-5591 
Tex Houston. Ammon & Rizos 713-729-1233 
Utah Salt Lake City. HytroniC Measurements. Inc. 

801-468-4924 
Va Lynchburg. Burgin-Kreh Assocs. 703-845-5600 
Wash Bellevue. N.R. Schultz Co. 206-454-5224 
Exp: Stamford. Conn .• Dage Corp. 203-324-3123 
For: Can .• Ontario. International Rectifier ·of Canada 

41 (1..755-7793 
WAKEAELD Local Distributors 
Cal Mt. View. Elmar Elctm .• 2288 Charleston Rd. 

415-961-3611 
III Palatine. Ohm/Elctrns. 645 Vermont Ave 

312-359-5500 
Mich Romulus. Pioneer/MIchigan. 6337 N. Beverly 

Plaza 313-729-8500 
NY Buffalo. Genesee Redia & Parts Co .• 2550 

Dalawa,e Ave. 716-873-9661 
NY Freeport. Milgray Elctrns. 191 Hanse Ave 

516-546-6000 

Ohio Cleveland. Pion_ Standard Elctms .• Inc .• 4800 
E. 131S! St. 216587-3600 

Ohio Dayton. Pioneer/Dayton. 1900 Troy 51. 
513-23(1..9900 

WAKEFIELD ENGRG .• INC .• Systems Div .• Audubon Rd .• 
Wakefield. Mass .• 01880. Tel: 617-245-5900. TWX: 
710-348-6713; Sis. Mgr: S. BryIinsky 

WALOES KOHINOOR. INC .• 47-16 Austel PI.. Long Island 
City. N.Y .• 11101. Tel: 212-392-3100; Oir. Adv: J. Bloom 

WI,lDOM ELCTRN~ INC~ 4633 W. 53rd SL, Chlc:ago, 
10.,80632. Tel: 312-5115-1212, TWX: 25-4804; SIs. Mgr: M. 
Halley; SIs. Svc. 1Igr: E. Beutler 

Vol 2"1151; VOl 3OfI84.971,1070-1073; Vol 4'1311, 
3\13" 

Local Salas Offices & Reps. 
Cal Burlingame. W. J. Purdy 41!:l-347-7701 
Cal Inglewood. Ungar Sis. 213-678-5371 
Cal Sacramento. W. J. Purdy Co. 415-347-7701 
Cal San Francisco. Technical Sis. Assocs. 

415-467-1434 
Colo Boulder. Straube 303-443-8600 
Fia Altamonte Springs. WMM Assocs .• Inc. 

305-831-4645 
Fia Clearwater. WMM Assocs .• Inc. 813-448-0075 
Fla Hollywood. J. Wanger Sis. Co. 305-967-8766 
Fie Pompano. Beach. WMM Assocs .• loc. 

305-943-3091 
Ga Alillnta. Elmar Assocs. 404-261-4345 
Ga Decatur. B. C. Brown Co. 404-636-9988 
III Chicago. Ellinger Sis. 312-763-1570 
Ind Indianapolis. J.W. Merritt 317-291-9674 
Mass Needham. Sales Engrg. Co. 617-369-3943 
Mass Stoughton. KBL Sis. 617-344-6200 
Minn Mound. E. Melius & Assoc. 612-854-4270 
Mo Kansas City. NEVCO. Inc. 816-421-1751 
NM Albuquerque. Straube Assocs. 505-294-1880 
NY Flushing. M. Bettan SiS. Inc. 212-969-7600 
NY Phalps. L-S-M Assoc. 315-548-4891 
NY Port Washington. total Mktg. Approach 

516-883-2432 
NC Raleigh. Elmar Associates 919-787-2841 
Ohio So. Euclid. Marlow Assocs. 21 (1..381-4500 
Pa EastOl'l. EKP Assocs. 215-258-6477 
Pa Fort Washington. Kirk - Sandell 215-643-2100 
Pa Pittsburgh. A. Kostman 412-421-9204 
Tex Houston. Ranger Elctms. 713-626-1432 
Utah Sa~ Lake City. Straube Assoc. 801-328-4513 
Wash Seattle. Jos. BeLusko 503-222-4279 
Exp: Can., MonIreal. Que .• Omnrtronix. Ltd. 

514-725-9414 
WALDOM Local Distributors 
Ala Huntsville. Powell Elctrns/Huntsville. Box 1095. 

803 Oster Or. 205-539-2731 
Ariz Phoenix. Moltronies. Inc .• 2746 W. Palm LA. 

602-272-7951 
Ariz Tucson. Inland EICIm Supply Co .• Inc. Box 4010. 

715 E. Broadway 
Cal MI. View. Powell EIClms/California. Box 997. 411 

Falrqhnd Or. 415-964-0820 
Cal San Diego. Moltrontes. Inc .• 7969 Engineer Rd. 

714-278-5020 
Cal San Diego. ShankS and Wright Inc .• 2045 Kettner 

Blvd. 714-239-0176 
Cal San Jose. Quemenllnd'l. Elctms .• 1000 S. 

Bascom Ave. 
-Cal Santa Clara. Moltronics. Inc .• 337 Mathews SI. 

408-244-7600 
Cal South Gate. Moltrontes. Inc .• 5610 E. Imperial 

Hwy. 213-773-6521 
Colo Denver. Burstein-Applebee 303-244-3336 
Fla Miami Springs. Powell Elctms/Florida. Box 514. 

1740 NW 69th Ave 305-885-8761 
Fla Orlando. Powell Elctms/Florida. Box 5604. 2032 

Palmridge Way 305-859-1450 
III Chicago. Burstein-Applebee 312-763-4848 
III Chicago. Elctrn. Oistr. Co .• Inc .• 4900 N. Elston 

Ave. 
III Palatine. Ohm/Elctms. 645 Vermont Ave 

312-359-5500 
Ind Ft Wayne. FI. Wayne Elctms. Supply. 3606 

Maumee Ave. 2111-742-4346 
Kans Kansas City. Burstein-Applebee 816-561-5460 
Ky Louisville. Burks. P.I .• 842 S. 7th 502-589-3960 
Md Baltimore. Radio Elec. Service Co .• 1026 

Cromwell Bridge Rd. 301-823-0070 
Md Beltsville. Powell Elctms/Washington. 10728 

Hanna 51. 301-937-4030 
Mass Woburn. Abbott Elctm .• 902 Main Sl 

617-935-2040 
Minn . Duluth. Northwest Radio. 123 E. First St. 

218-727-1565 
Minn Minneapolis. Elctm Canter Inc .• 127 3rd Ave. N. 

612-338-5881 
Mo Kansas City. Burstein Applebee 816-561-5460 
Mo St. Louis. Van SiCkle Radio EIClms, Inc. 1915 

Washington Ave 314-MA-1-5ooo 
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Neb Lincoln. Burstein Applebee 402-434-0678 
Neb OmaM. Radio Equipment Co .• Box 3843. 625 N. 

18th St. 402-341-7700 
NY Binghamton. Wilshire Elctrns .• 617 Mein St.. 

Westover Plaza 607-797-1236 
NY Lynbrook. Peerless Radio. 19 Wilbur St. 

516-593-2121 
Ohio Akron. Sun Radio Co .• 110 E. Market 51. 

21(1..HE-4-2171 
Ohio Solon. REPCO. 6835 Cochran Rd. 21 (1..246-8900 
Okla Tulsa. Oil Capilol Elec .. 709 S. Sheridan 

918-836-2541 
Pa Erie. Mace Elctrn .• 2631 W. 8th St. 814-838-3544 
Pa PhIladelphia. Powell Elctrns. Inc .• Box 8765. S. 

Island Rd & Enterprise Ave 215-365-1900 
Pa Reading. Barbey Elctrn .• 333 N. 4th St. 
Tex Ft. Worth. Swieco. Inc .• Box 670. 1518 E. 

Lancaster St 817-335-6521 
Utsh Salt Lake City. Standard Supply Co .• 225 E. 6th 

So. 801-355-2971 
Va Norfolk. Priest Elctrn .• 6431 Tidewater Dr. 

703-855-2021 
Wisc Milwaukee. Marsh Elctrns .• 6047 W. Beloit Rd. 

414-545-6500 
For Local Source Data Call Toll-Free 800-845-9200 
(In N_Y. State Call 516-294-0990 Collect) 
O. S. WALKER CO.. Scientific Div.. Rockdale St.. 

Worcester. Mass .• 01606. Tel: 617-853-3232; Mgr: G. 
Costa; Sis. Mgr: C. Cowing 

--- Advertisement 

HYSTERESISGRAPHS, 
GAUSS METERS, 
FLUXMETERS, 
LABORATORY MAGNETS, 
LABORATORY POWER SUP
PLIES 

WALL·LENK MFG. CO., Box 3349, Dept. EEM-71, 
Klmlton, N.C •• 28501, Tet 916-527-4186; SIs. Mgr: S. 
WhHfleld .... _. ___ ••• _ ........ _ ........... _ ... _ ........... _ .. _ •••• Vol a-1243 

Local Salas Offices & Reps. 
Cal Gardena. Bidwell Sales Assocs. 213-770-0300 
Conn Wallingford. Adarns-McGregor 203-269-5816 
Fla Orlando. J.F. Stanley 305-855-0244 
Ga Atlanta. R.B. Allen 404-255-8287 
III Chicago. Midwest Elctrn. 312-626-0030 
Kans Mission. Inland Assocs. 913-362-2366 
Md Towson. Habco Electronics 301-825-9637 
Mich St. Clair Shores. J.M. Thorpe Co. 313-779-6363 
Mlnn Minneapolis. C.R. Gibb 612-377-1200 
NJ Bergenfield. H. Gray 201-384-3643 
NY Rushville. Ellis Scovel 315-584-6522 
NC Charlotte. T.T. Patterson. Jr. 704-366-4174 
Ohio Cleveland. Electro-Com 21(1..88(1..2404 
Ohio Dayton. Electro-Com 513-27(1..3993 
RI Lincoln. Adams McGregor 401-726-1300 
Wash seattle. O. Miller 206-784-6800 

WALL-LENK Local Distributors 
Ind Ft. Wayne. Ft. Wayne Elctrns. Supply. 3606 

Maumee Ave. 219-742-4346 
Minn Duluth. Northwest Radio. 123 E. First St. 

218-727-1565 
WANG LABS .• INC .• 836 North St.. Tewksbury. Mass .• 

01876. Tel: 617-851-4111. TWX: 710-343-6769; Dir. 
Adv: P. SUtherland • 

WANLASS, See Tele-DYmlmlc8/Wanlass 
WARD LEONARD ELEC. CO .• SUb. Riker-Maxson. 31 

South St.. MI. Vernon. N.Y .• 10550. Tel: 914-664-1000. 
TWX: 710-562-0144; Sis. & Mktg. Mgr: M. Gelfand; Dist. 
Mgr: R. Lunstead 

Local Sales Offices & Reps. 
Ala Huntsville. 20th Century Mktg .• Hertz Skycenter 

205-772-9237 
Ariz Scottsdale. Argus Sis. 602-947-8355 
Cal Los Altos. Recht Assoc. 415-841-0336 
Cal Van Nuys (Los Angeles). W. Leonard 

COlo Denver. Lindberg Co. 
III Niles, Ward Leonard 
Ind Indianapolis. Schroeder & Loomis 
Md Ellicott City. Doss Elctrns. 
Mass Framingham. Ward Leonard 
Mich Southfield. Luebbe Sis. Co. 
Minn Hopkins. Beta Engrg. 
Mo St. Louis. Scherrer Instrs. 
NY E. Rockaway. W. Bellenkes 
NY New Hartford. Ward Leonard 
NY Williamsville. W. Leonerd 
NC Charlotte. L.P. Spoon, Inc. 
Ohio Cincinnati. Luebbe Sis. 
Ohio Cleveland. Ward Leonard 
Pa Phila .• S. MacDonald 
rex Mesqu~e. C. Hoffman 
Wash Seattle. Seatronk:s 
Wise Milwaukee. Star Engrg. Sis. 

213-785-0467 
303-758-9033 
312-631-3553 
317-251-4571 
301-465-1336 
617-872-4843 
313-357-0355 
612-937-2551 
314-644-5362 
516-887-1443 
315-732-3507 
718-634-4300 
704-372-3290 
513-871-4211 
218-382.a444 
215-545-1205 
214-270-5200 
206-767-4330 
414-543-3469 

1587 



WARDL 

WARD LEONARD ELEC. Local Distributors 
Conn Hamden, Arrow.Elctrncs., 295 Treadwell SI. 

203-248-3801 
La Baton Rouge, Ralph's, Inc., 1732 Plank Rd. 

504-344-3761 
La Lafayette, Ralph's Inc .. 3004 Cameron SI. 

318-234-4507 
La New Orleans, Ralph's; Inc., 4334 Stemway Dr. 

504-242-2731 
Md Baltimore, Arrow Elctrns., 5207 E. Drive 

301-247-5200 
Mass Burlington, Arrow Efctrns., 15 A Street 

617-273-0100 
Mass Cambridge, Wilshire Elctrns.lNew England, 205 

Alewife Brook Pkwy. 617-491-3300 
NJ Moorestown, Arrow Elctrns .. Pleasant Valley Rd. 

609-235-1900 
NJ Saddlebrook, Arrow Elctrns. Inc., 285 Midland 

Av.e. 201-797-5800 
NY Farmingdale, Arrow Elctrns., Inc., 900 Broad 

Hollow Rd., Rte. 110 516-694-6800 
NY Freeport, Milgray Elctrns, 191 Hanse Ave 

516-546-6000 
Ohio Cleveland, Arrow Elctrns., 23945 Merchantile Rd. 

216-464-2000 
Ohio Dayton, Arrow Elctrns., 3100 Plainfield Rd. 

513-253-9176 
Tex Beaumont, Ralph's, Inc., 1270 Broadway 

713-833-9443 
.WARD LEONARD HAG.ERSTOWN DIV., Angstrohrn 

Precision, Box 1827, Hagerstown, Md .. 21740, Tel: 
301-739-8722, TWX: 710-853-6834 

WARD LEONARD HAGERSTOWN Local Distributors 
NY Freeport, Milgray Elctrns, 191 Hanse Ave 

516-546-6000 
WARNECKE ELECTRON TUBES, INC., 175 W. Oakton 

SI., Des Plaines, III., 60018, Tel: 312-299-4436, TWX: 
910-233-4597; Sis. Mgr: F. Voltaggio, Jr. 

Local Sales Offices & Reps. 
Cal Redondo Beach, J.P. Assocs. 213-746-2263 
NJ Tenafly, Budd-Tronics, Inc. 201-569-2230 
Ohio Dayton, Ashby Assocs., Inc. 513-252-5627 

WARNER ELEC. BRAKE & CLUTCH CO., BelOit, Wisc., 
53511, Tel: 815-389-3771; Mgr. Mkt:.D. Reed 

Local Sales Offices & Reps. 
Ala Birmingham, E. L. Osinski 
Cal Fremont, S. Sutherland 
Cal Palos Verdes Peninsula, W. Potter 
Cal Simi Valley, T. Donovan 
Conn Old Lyme. J. Paterson 
Conn Vernon, E. Ward 
Fla T~usville, A. Spiegler 
Ga Lilburn, V. Hill 
III Chicago, D. Miller 
Ind Indianapolis, W. Michael Koehl 
Iowa Bettendorf, R. Kammer 
Mich Troy, P. Skidmore 
Minn Bloomington 
Mo Warrensburg, I. Jones 
NJ MadiSon, J. Cosgrove 
NY Lake Ronkonkoma, L. Walton 
NY N. Syracuse, G. Blower 
NC Greensboro, C. Black 
Ohio Aurora, R. Quaine 
Ohio Cincinnati, E. O'Connell 
Ore Portland, W. Liebich 
Pa New Britain, A. LeTourneau 
Pa Philadelphia, J. Moran 
Tex Dallas, J. Blincoe 
Tex Dallas, J. Henderson 
For: Can., Oakville, Onl., J. Forrest 

WARNER Local Distributors 

205-252-5151 
415-797-6300 
213-377-5461 
805-522-4330 
203-434-0183 
203-646-5337 
305-269-3061 
404-469-1551 
312-775-7570 
317-257,2198 
309-762-0112 
313-689-7515 
612-335-7277 
816-421-8499 
201-377-4800 
516-9$1-8427 
315-458-0500 
919-275-7879 
216-247-7772 
513-891-4813 
503-666-6980 
215-233-1216 
215-233-1216 
214-327-1268 
214-327-1268 
416-827-4044 

Conn Fairfield, Utronic Inc .. 273 Linwood Ave. 
203-255-4521 

WARREN G-V COMMUNICATIONS, Div. Sola Basic Inds., 
101 Okner Pkwy., Livingston, N.J., 07039, Tel: 
201-992-6200, TWX: 710-994-4852; Sis. Adm: W. 
Vandertulip; Mgr., Tech. Svcs: R.A. Caprigno 

Local Sales Offices & Reps. 
Ariz Scottsdale, Dorton Enterprises 602-946-6213 
Cal Los Angeles, M.A. Stolaroff Co. 213-AX-5-7781 
Cal Menlo·PK., Straube Assocs. 415-323-2476 
Colo Denver, J.F. Hurlbut Co. 303-756-2046 
Conn Ridgefield, JMG, Inc. 203-438-2740 
Fla Clearwater, W.M.M. Assocs. 813-446-0075 
Ga Tucker, B. Brown Enterprises, Inc. 404-939-7075 
III Chicago, GNB Assocs. 312-673-4050 
Md Silver Spring, L.G. White & Co. 301-585-3141 
Mass Norwood, JMG, Inc. 617-762-5333 
Mich Detroit, Tant Enterprises 313-863-2665 
Minn Minneapolis, HMR, Inc. 612-335-7734 
Mo Kansas City, K.S.w. Assocs. 816-363-5651 
NJ Bergenfield, H. Gray Assocs. 201-384-3643 
NY Fayetteville, M.P. Andrews, Inc. 315-637-3144 
NC Winston-Salem, L.G. White & Co. 919-725-3612 
Pa King of Prussia, L.G. White-Keystone 

215-265-1817-8-9 
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Tex Dallas, T.M. Curtis Co. 214-361-1666 
WARREN Local Distributors 
Ohio Akron, Akron Elctrn. Supply, 107 S. Arlington St 

216-762-8818 
Ore Portland, Almac/Stroum Elctrns, 8888 SW 

Canyon Rd 503-292-3534 
Wash Seattle, Almac/Stroum Elctrns, 5811 Sixth AVe 

S. 206-763-2300 
WARWICK PRODS. CO.. 7909 Rockside Rd., 

Independence~ Ohio, 44131, Tel: 216-524-4404; Sis. 
Mgr: T.J. Storey 

Local Sales Offices &. Reps. 
Mass Boston, R. Krautih 617-522-8421 
NJ West Caldwell, PE!terson-Rudnick Assocs. 

201-226-4363 
NY Canandaigua, W. Winship 315-394-3292 
NY New York City, Peterson-Rudnick Assocs. 

212-671-1923 
WATERBURY PRESSED METAL CO .. Parts Div., 407 

Brookside Rd., Waterbury, Conn., 06714, Tel: 
203-756-8891; Sis. Mgr: W.H. Armstrong 

Local Sales Offices & Reps. 
Ga Tucker, Waterbury Pressed Metal Co. 

404-938-5284 
WATERS MFG., INC., Longfellow Center, Wayland, Mass., 

01778, Tel: 617-358-2777; Pres: RA Waters; Asst. Sis. 
Mgr: H.A. Daziel 

Local Sales Offices & Reps. 
Cal Los Angeles, Elsner-Rambo Co. 213-664-2928 
Cal Redwood, Woodworth Co. 415-365.-0252 
Colo Denver, Omega Ltd. 303-758-1508 
Conn Trumbull, K. C. Stevens & Co., Inc. 203-268-2560 
Fla Hollywood, J. A. Simberkoff 305-925-4560 
Ga Atlanta, V. Avis McCorvey Co. 404-636-2502 
Mass Lexington, K. C. Stevens & Co. 617-862-1812 
Mich Grand Rapids, R. P. Urban & Assocs. 

616-245-0511 
Minn Minneapolis, F. Peterson Co. 612-927-4453 
Mo SI. LouiS, Ozark Elctrn. Mktg., Inc. 314-423-7200 
NJ So. Orange, S. Simberkoff Assoc. 201 -763-7900 
NY Rochester, R.P. Kennedy Co. 716-271-6322 
Ohio Cleveland, Weschler Elec. Co. 216-251-4609

1 Ohio Dayton, H. Teplitz & Co. 513-277-6531 
Tex FI. Worth, W. Pat Fralia co. 817-738-2394 I 
Wash Seattle,Acionics Liaison 206-767-3870 
Exp: Mass., Wayland, C.H. Reed 617-358-2777 
For: Can., Agincourt, Ont., Electromechanical Prods. 

416-293-7011 
WATKINS JOHNSON CO., 3333 Hillview, Palo Alto, Cal., 

94304, Tel: 415-493-4141, TWX: 910-373-1253;. Sis. 
Mgr: C.C. Billat 

Local Sales Offices & Reps. 
Cal Inglewood, Watkins-Johnson Co. 213-670-4850 
III Pk. Ridge,R. F. Specialists 312-698-2044 
Ind Indpls., R.F. Specialists 317-783-7630 
Md Rockville, Watkins-Johnson Co. 301-881-3300 
Mass Burlington, Lancer Assoc. 617-272-6445 
NY E. Syracuse, Ossmann Instr. 315-437-6666 
NY Jericho, Watkins-JOhnson CQ. 516-433-0330 
NY Rochester, Ossmann Instr. 716-328-2230 
Ohio Dayton, Watkins-Johnson Co. 513-278-7394 
Tex Dallas, Watkins-JOhnson Co. 214-239-9131 
Tex San AntoniO, John Casey III 512-694-2911 
For: Can., Longueuil, Que., A. Crawford Assoc. 

514-670-1212 
For: Can., Mississauga, Ont., A. Crawford Assoc. 

416-678-1500 
For: Can., Ottawa, Ont., A. Crawford Assoc. 

613-725-3354 
For: Can., Vancouver, B.C.; A.Crawford Assoc. 

604-253-7136 
WATKINS-JOHNSON CO., Production Equip., 440 Mount 

Hermon Rd .. , Scotts Valley, Cal.. 95060, Tel: 
408-438-2100 EXT.217, TWX: 910-598-4403; Sis. Mgr: 
C.C. Billat 

WATLOW ELEC. MFG. CO., 12001 Lackland Rd., SI. 
Louis, Mo .. 63141, Tel: 314-878-4600; Sis. Mgr:. L. 
Desloge, Jr. 

Local Sales Offices & Reps. 
Cal Inglewood, A. Carlin 213-673-4711 
Ga Atlanta, R. Starnes 404-458-2068 
III Chicago, J. Priest & Assoc. 312-992-1220 
Ky Louisville, P. Milberger 502-425-2862 
Mass Natick, Electrical Comps. 617-665-2225 
Mich Orchard Lake, W. C. Fay Co. 313-851-4750 
Mo Kansas City, C. Guinn 816-454-2111 
Mo SI. Louis, R. Greene Co. 314-644-1884 
NJ Fair Lawn, Par Assocs. 201-447-3722 
NY Buffalo, Application Specialists 716-834-3377 
NY Lindenhurst, E. Berruti 516-884-4777 
Ohio Olmsted Falls, D. Streets & Assoc. 216-235-4244 
Pa Malvern, A. Fletcher 215-353-0932 
Tex Arlington, The Davis-Dawson Co. 817-265-6426 
Exp: St. LOUiS, Mo., Brauner Export Co. 314-426-2600 
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WAYELINE, INC., BOll 718, W. CaldweH, N.J_, 0700e. Tet 
201-226-9100, TWX: 710-734-4324; SI8. Eng: A. Groll&; . 
SIs. Eng: M. Humecky •. _, ...... _ ......... _._._ ........ Yol 20629 
Local Sales Offices & Reps. 
Cal Mountain View, IFM-NOrlh 415-961-2828 
Cal San Pedro, IFM-Soutih 213-547-0829 
Fla Maitland, Beacon Elctrn. Assn. 305-647-3498 
Fla Palm Beach Garden, Beacon Elctrn. 

305-622-2770 
Ga Atlanta, Beacon Elctrn. 404-351-3654 
III Highland Pk., Feller 312-433-3651 
Ind ROChester, Feller Assoc. 219·233-2377 
Mass Needham Hgts., Reptron, Inc. 617-449-4141 
NJ Fairfield, Waveline, Inc. 201-226-91 00 
NY New York, Sylvan Ginsbury 212-689-5212 
NY Skaneateles, Robtron, Inc. 315-685-5731 
SC Spartanburg, Beacon Elctrn. Assoc. 

803-582-4613 
Tex Richardson, Lear Assocs. 214-231-5388 
Va Alexandria, Vanguard Engrg. Sis. 703-768-1660 

WAYETEK, 9045 Balboa Ave., BOll 651, San Diego, Cal., 
92123, Tel: 714-2794200, TWX: 910-335-2007; SIs. Mgr: 
T.G. Kurtz ._ ............................... _ .................. VoI1.531~3 
Local Sales Offices & Reps. 
Ala Huntsville, W.A. Brown 205-539-4411 
Ariz Scottsdale, B. F. A. Corp. 602-946-4216 
Cal Lawndale, Ward/Davis Assocs. 213-542-7740 
Cal San Diego, Ward/Davis Assocs. 714-277-8081 
Cal Santa Clara, Ward/Davis Assocs. 408-246-9202 
Colo Denver, B. F. A. Corp. 303-744-3301 
Conn Hamden, J & J Assocs. 203-624-7800 
DC Washington, Eastern Instr. Corp. 301-839-3800 
Fla Ft. Lauderdale, WA Brown 305-564-8000 
Fla FI. Walton Beach, W.A. Brown 904-243-6424 
Fla Orlando, W.A. Brown 305-425-5505 
Ga Tucker, WA Brown 404-939-1674 
III Chicago, Carter Elctrns. 312-585-5485 
Ind Indpls., Carter Elctrns. 317-293-0696 
Kans Andover, Palatine Engrg. Sis. 316-683-7512 
Kans Overland Park, Palatine Engrg. Sis. 

913-262-5643 
La Gretna, W. A. Brown Instrs., Inc. 504-366-5766 
Md Baltimore, Eastern Instr., Inc. 301-744-3675 
Mass Burlington, J & J Assocs. 617-272-2607 
Mich DetrOit, WKM Assocs. 313-892-2500 
Minn Mpls., Carter Elctrns. 612-544-9393. 
Mo SI. Louis, Palatine Engrg. Sis. 314-426-7055 
NM Albuquerque, BFA Corp. 505-296-8303 
NM Las Cruces, BFA Corp. 505-523-0601 
NY Fairport, NACO Elctrns. 716-244-4720 
NY Great Neck, Eastern Instr.. of N.Y. Inc. 

516-466-9505 
NY No. Syracuse, NACO Elctrns. 315.:e99-2651 
NY Utica, NACO Elctrns. 315-732-1801 
NC Research Triangle Park, WA Brown Inslr. 

919-489-1546 
NC Winston-Salem, W. A. Brown Instrs. 

919'768-3600 
Ohio Cleveland, WKM 216-267-0445 
Ohio Dayton, WKM Assocs. 513-434-7500 
Pa Phila., Eastern Instr. of Philadelphia, Inc. 

215-927-7777 
Pa Pittsburgh, WKM Assocs. 412-892-2953 
Tex Dallas, Data Mktg. Assoc. 214-358-4643 
Tex Houston, Data Mktg. Assoc. 713-686-9627 
Tex San AntoniO, Data Mktg. Assocs. '512-828-0937 
Va Richmond, Eastern Instr., Inc.' 703-644-6622 
Wash Seattle, R.S. Drake 206·763-2755 
Wisc Milwaukee, Carter Elctrns. 414-464-5555 
Exp: Can., Mississauga, Onl., Allan Crawford Assoc. 

Ltd. 416-678-1500 

WAVETEK INDIANA, INC.,. 66 N. Firat Ave_, Beech 
Grove, Ind., 46107, Tel: 317.783-3221, TWX:· 
810-341-3226; SIs. Mgr: E.T. McDonald; Cusl Srv: ~. 
Wiley _ .... _ ........... _ ........................................... Yol 1.1-533 
Local Sales Offices & Reps. 
Ala Huntsville, W.A. Brown Instrs. 205-539-4411 
Ariz Scottsdale, BFA Corp. 602-946-4215 
Cal Lawndale, Ward/Davis Assoc. 213-542-7740 
Cal San Diego, Ward/Davis Assoc. 714-277-8081 
Cal Santa Clara, Ward/DaviS Assoc. 408-246-9202 
Colo Denver, BFA Corp. 303-744-3301 
Conn Hamden, J & J Assocs. 203-624-7800 
DC Washington, Eastem Instrumentation 

301-839-3800 
Fla Ft. Lauderdale, W.A. Brown Instrus. 

305-564-8000 
Fla FI. Walton Beach, W.A. Brown Instrus. 

Fla Orlando, W.A. Brown Instrus. 
Ga Tucker, W.A. Brown Instrus. 
III Chicago, Carter Elctrns. 
Ind Indianapolis, Carter Elctrns. 
Kans Andover, Palatine Engrg. 
Kans Overland. Park, Palatine Engrg. 
La Gretna, W.A. Bmwn Instrus. 

804-243-6424 
305-425-5505 
404-930.1674 
312,585-5485 
317-293-0696 
316-683-7512 
913-262-5843 
504-386-5766 



MANUFACTURERS & SALES OFFICES DIRECTORY 

Mass Burlington. J & J Assocs. 617-272·2807 
MiCh DetrOit. WKM Assocs. 313-892·2500 
Minn Minneapolis. Carter Elctrns. 612·544·9393 
Mo St. Louis. Palatine Engrg. 314-426·7055 
NM Albuquerque, BFA Corp. 505·296·8303 
NM Las Cruces. BFA Corp. 505·523·0601 
NY Great Neck. L.I .• Eastern Instrumentation 

516-466·9505 
NY N. Syracuse, Naco Elctrns. 315-699·2651 
NY Rochester. Naco Elctrns. 716-244-4720 
Ny Schenectady. Naco Elctrns. 518·783·5855 
NY Utica. Naco Elctrns. 315·732·1801 
NC Winston·Salem. W.A. Brown Instrus. 

919·725-5384 
Ohio· Cleveland, WKM Assocs. 216-267-<1445 
Ohio Dayton, WKM Assocs. 513·434·7500 
Pa Philadelphia. Eastern Instrumentation 

215·927·7777 
Pa Pittsburgh. WKM Assocs. 412·892·2963 
T ex Dallas. Data Mktg. As~oc. 214·358-4643 
Tex Houston, Data Mktg. Assoc. 713·686·9627 
Tex San AntoniO, Data Mktg. Assoc. 512-828.()937 
WaSh Seattle. A. S. Drake Assoc. 206·783·2755 
Wisc Milwaukee. Carter Elctrns. 414·464·5555 
For: Can., Longueuil. P.O .• A. Crawford Assoc. 
For: Can .• Mississauga. P.O .• A. Crawford Assoc. 
For: Can .• Ottowa. A. Crawford Assoc. 
For: Can., Vancouver, B. C., A. Crawford Assoc. 

WEBBER MFG. CO., INC., Box 217.8634 Brookville Rd .• 
Indianapolis.lnd .• 46206. Tel: 317·357·8681; Sis. Mgr: 
R.C. Webber 

WEBSTER ELEC. CO., INC .• A Sta·Rite Ind .. 1900 Clark 
St.. Racine, Wisc .• 53403, Tel: 414-633·3511. TWX: 
910·271·2399; Sis. Mgr: J. Engholl 

WECKESSER CO., INC., 4444 W.lrving Park Rd .• Chicago, 
III .. 60641. Tel: 312·282·8626; Gen. Mgr: Harry A. 
Ewalt; Sis. Mgr: D.E. Haines; Asst. Gen. Mgr: S.W. 
HOlder 

WECKESSER Local Distributors 
Minn Minneapolis. Elctrn Center Inc., 127 3rd Ave. N. 

612·338·5881 
--- Advertisemeht ---

Plastic cable clamps and fasteners in· 
eluding wire and cable ties. Harness 
board hardware. SE·Q "Flame· 
Retardant" cable clamps, screws and 
nuts. Transistor mounts. Strapping, 
buckles, bUllons, and mounting pads. 
Continuous grommeting, flanged 
bushings, spacers, screws, nuts, 
threaded rod and washers. Circuit card 
ejectors. 

WEINSCHEL ENGIIG. CO., Box 577, GaIthersburg, Md~ 
20780, Tel: 301·948-3434, twX: 710-62M705; V.P. 
IIkt;: W.J. lIonIa _ .. __ ............ __ ..................... VOl ,e&34 
Local Sales Offices & Reps. 
Ala Huntsville. BCS Assocs. 205·881-6220 
Cal Glendale, Instr. Specialist 213·245·9404 
Cal Los Altos, J. Stone 415·948-4583 
Colo Denver. PLS Assocs. 303·771·0140 
Fla Orlando. BCS Assocs. 305-843·1510 
nl Des Plaines. Cozzens & Cudahy 312·298·3600 
tnd Indpls., Cozzens & Cudahy 317·244·2456 
Md Wheaton, Sonco 301·942·9420 
Mass Burlington. Lancer Assoc. 617·272·6445 
Minn Mpls., Cozzens & Cudahy 612·920-1022 
Mo Edmundson, Cozzens & Cudahy 314-423·1234 
NJ Ft. Lee. Tech. Mktg. 201·224-6911 
NM Albuquerque. PLS Assocs. 505·255·2330 
NY Binghampton, NACO Elctms. 607·724-6288 
NY No. Syracuse. Naco Elctrns. 315-699·2651 
NY Rochester. Naco Elctrns. 716-244·4720 
NY Schenectady, NACO Elctrns. 518·783·5855 
NY Utica. Naco Etctrns. 315·732·1801 
NC Greensboro. BCS 919·273·1918 
Okla Tulsa, C. Wolf Co. 918·622~9233 
Pa King of Prussia. Sonco 215·242·8460 
Tex Ft. Worth. C. Wolf Co. 817·738-1702 
Tex Houston, C. Wolf Co. 713·643·2114 
WaSh Seattle. R. Drake 206-783·2755 

WELCH ALLYN,INC .• Skaneateles Falls, N.Y .• 13153. Tel: 
315-685·5768; Sis. Mgr: W.F. Allyn 

WELCH RELAY DIVISION. Glassco·Ward·Davis. 1871 S. 
Orange Drive. Los Angeles, Cain., 90019, Tet: 
213·933·9541, TWX: 910·321·3942; Sis. Mgr: C.F. 
McKee 

WELLS ELCTRNS .• INC .• Dynabtast Div .. 1701 S. Main St., 
So. Bend, Ind .• 46623, Tel: 219·287·5941; Gen·1. Mgr: 
D.P. Mydlach 

WELWYN CANADA LTD .. Box 2484, loIldon, Ont., CIn., 
Tet: 1'11-461-8410; SlM: K. Dewla 

VIII 2'1514,515; Vol ~1127-1141 
ReIer to Date Ek:tms .. Columbus, Nab. for sales off. 
Information 

WEN PRODS .• INC .• 5810 Northwest Hwy .• Chicago, III .. 
60831, Tel: 312·783-6080; Sis. Mgr: G.L. Guernsey 

WEN Local Distributors 
Ind Ft. Wayne. Ft. Wayne Elctrns. Supply, 3606 

Maumee Ave. 219·742-4346 
Ky Louisville, Burks. P.I .. 842 S. 7th 502·589·3980 
Mo SI. Louis, Van Sickle Radio Sctms, tnc, 1915 

Washington Ave 314·MA·l·5000 
Neb Omaha. Radio Equipment Co .• Box 3843, 625 N. 

18th SI. 402-341·7700 
WENTWORTH LABS. INC., Rte. 7, Broadlield. Conn .. 

06804, Tel: 203-775·1750; Sis. Mgr: A. Evans 
WER INDUSTRIAL. Div. Emerson Sec. Co .• 3036 All Blvd., 

Grand Island, N.Y., 14072, Tel: 716-713-2321; Mktg. 
Mgr: R.D. Bob 

WESCO ELEC. CO., INC., %TOIIYe St., GrsenfteId, M .... 
01301, Tet 4'3-774-4358; SIa. Mgr: J.II. DeSenty 

VOl :JeS'5 
Local Sales Offices & Reps. 
Ala HuntsvUle, Leigh SIs .• Inc. 205·852·3270 
Ariz Tempe. G.A. McKnight Co .• Inc. (John Cain) 

415·325·2844 
Cat Los Angeles. C. E. HOlmes Co. 213·256-2255 
Cal Menlo Park. G.A. McKnight Co., Inc. 

415·325·2844 
Conn Madison, A & M Elctrn. Reps .• Inc. 203·245-1031 
Fta Altamonte Springs. Semtrdnic Assoc .• Inc. 

305-831-6233 
III Chicago. L-TEC, Inc. 312·286-1500 
Ind Columbus. J. H. Weaver Co. 8t2-372·3625 
Md Towson, Habco Elctrns .• Inc. 301·825·9837 
Mass Needheln, A. & M. Etctrn. Reps., Inc. 

617-444-8170 
Mlch Plymouth, Scott Elctrns., Inc. 313-455·2440 
NJ Madison. Uvera·Polk Assocs., Inc. 201·377·3220 
NY Roslyn Heights, Uvera-POIk Assocs., Inc. 

516·484·1276 
NC Raleigh. Leigh Sis .• Inc. 919·787·9090 
Pa Phitadelphia. Eastern Components. Inc. 

215-927-6262 
Tex Dallas, Blackbum Assocs .• Inc. 214-351·9991 

WEST COAST RESCH. CORP .• Box 25061, Los Angeles. 
Calif., 90025. Tel: 213-GR-6·8833; Gen·1. Mgr: H.M. 
Spivack 

WESTAMP, INC .• 1542 15th SI., Santa Monica, Cal., 
90404. Tel: 213-393.()401; Sts. Mgr: J. Manda 

WESTERN COATING CO .• Box 598. Royal Oak, Mich .• 
48073. Tel: 313-JU-a·331,; Pres: F.B. Evans 

Local Sales Offices & Reps. 
Cal Alhambra. Western Coating Co. 213·283·9331 
Conn Farmington, A.M. Jones & Co. 203-671·2654 
Fla Miami. Palmer Supplies Co. of Florida 

305-633·8007 
NY Garden City, Hogan Solvents & Chemicals 

516-747-8460 
Ohio Rocky River. G. OIIe, Jr. 216-331·4139 
Tex Dallas. Ahart ToOl & Engrg. Co. 214-747-6004 
Wisc Milwaukee. A.B. Plating Supply Co. Div. I 

414·383·1010 
WESTERN COIL & ELEC. CO .• 215 State St.. Racir.e. 

Wisc .• 53403. Tel: 414·632·4741; Sis. Mgr: W.T. Lewis I 
WESTERN ELCTAN. PRODS. CO., 107 Los Molinos. San 

Clemente, Cat., 92672. Tel: 714-492·4677; AIM: A. 
Schreiber 

Local Sales Offices & Reps. 
Ariz Phoenix, B. Kinkner Assocs. 602·944·4691 
Cal Palo Alto, Engrg. Assocs. 415·326-7842 
Cal Pasadena, P. Nurches Co. 213·681·8957 
Conn Sherman. R. P. Mahan Co. Inc. 203·355·0231 
Fta Delray Beach, Dearie & Farrell Co. 305-276·7462 
III Glenview, F. William Castle Co. 312·724·3075 
Mass Wellesley, A. P. Mahan Co .• Inc. 617-237·t040 
Minn SI. Louis Park. Xylem Co. 612·920-9628 
Mo Joplin. RM Engrg. & Sis. 411·781-4591 
NJ Mountain Lakes. Dearie & Farrell Co. 

201·334-4848 
NY Syracuse. Dearie & Farrell Co. 315-483-4507 
Ohio Cincinnati, Schlemmer Assocs. 513·522-8340 
Pa PhHadetphia, Dearie & Farrell Co. 216-563·1818 
Tex Stafford. Jordan Equip. Co .• tnc. 713-498·6212 
WaSh Seattle, F. H. Haight Co. 206-322·1818 

WESTERN GEAR CORP., Electro Prods. Oper., Dept: E, 
75 W. Green SI., Pasadena, Cal.. 91105, Tel: 
213-796·4395, TWX: 213·639-6541; Sis. Mgr: J.A. 
Neumayer 

WESTERN INDICATOR CO., 9835 Dupree St., So. EI 
Monte, Cal., 91733, Tel: 213-442·4700; Sales: J.D. Pon 

Local Sales Offices & Reps. 
Cal San Olego, OualTronics 
Fla Merritt Island. L. Meldeau 
Ind Fort Wayne, McDonald Sis. Co. 
Kans Mulvane, R. Elston 
Mass Cambrldge,Gllway Sis. Co. 
NY Lynbrook. H.B. Heft Co. 
NY Roc:hesIer, Gislason Sis. Co. 
Pa Wayne, EmIen-Peterson Co. 
Tex I,ving, Lee SIs. Co. 
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714-224-6555 
305-452·5975 
219·745·9214 
316-267·2572 
617-465·7568 
516·589-3351 
716-454-4741 
215-687-3535 
214·255·5043 

WESTIN 

WaSh Seattle, Norwest Co. 206-282-3707 
WESTERN MAGNETICS. INC., 1733 Flower St.. Glendale, 

Cal., 91201 ,Tel: 213·245·7311; Dir. of Mktg: Richard A. 
Fried . 

WESTERN RESERVE ELCTRNS .• 2150 Hlghtand Rd., 
Twinsburg, Ohio, 44087, Tel: 218-425·4951; Pres: D.S. 
Wise 

WESTERN TELEMATIC. INC .. 3001 Red Hill Ave .• Costa 
Mesa, Cal., 92626. Tet: 7t4-979·0363; Sis. Mgr: D. 
Story 

WESTINGHOUSE ELEC., Architectural Sys., 4300 36th 
St., S.E.. Grand Rapids, Mich., 49508. Tel: 
616-949·1050; Sis. Mgr: J. Munsey 

WESTINGHOUSE ELEC. CORP., Computer & Instr. Di •.• 
Westinghouse Btdg.. Pittsburgh. Pa.. 15222, Tel: 
412-255'-3321; Mktg. Mgr: H .E. Six 

Local Sales Offices & Reps. 
Ala Birmingham, WestinghOuse Elec. Corp .• 

Computer & Instrumentation DiY. 205·879·2089 
Cal Orange, Westinghouse Elec. Corp .• Computer & 

Instrumentation Diy. 714·637·8100 
Cal San Francisco. Westinghouse Elec. Corp., 

Compu'l'r & Instrumentation Div. 415-445·2000 
Colo Denver. Westinghouse Elec. Corp .. Computer & 

tnstrumentation Div. 303-625-0441 
Conn Hartford. Westinghouse Elec. Corp .• Computer & 

Instrumentation Div. 203·249-5792 
Ga Atlanta. WestinghOUse Elec. Corp., Computer & 

Instrumentation DiY. 404-636·3390 
Itt Chicago, Westinghouse Elec. Corp., Computer & 

Instrumentation Div. 312-461·7162 
Kans Lenexa, Matney & Co., Inc. 913·888·6900 
La New Orleans. Westinghouse Elec. Corp., 

Computer & Instrumentation Div. 504·486·6141 
Md Cheverly, Westinghouse Elec. Corp., Computer & 

Instrumentation Div. 301·341·5330 
Mass Boston. Westinghouse Elec. Corp .• Computer & 

Instrumentation Div. 617·542·0600 
MiCh Southfield. Westinghouse Elec. Corp., Computer 

& Instrumentation Div. 313·352-9000 
Mo St. Louis. Westinghouse Elec. Corp .• Computer & 

Instrumentation Div. 314·421·6911 
NJ Hillside. Westinghouse Elec. Corp., Computer & 

Instrumentation Div. 201·465·2943 
NY Buffalo. Westinghouse Elec. Corp .• Computer & 

Instrumentation Div. 716-854"()321 
NC Charlotte. Westinghouse Elec. Corp .• Computer & 

Instrumentation Div. 704-377-3471 
Ohio Cincinnati. Westinghouse Elec. Corp .• Computer 

& Instrumentation Div. 513·948·7230 
Ohio Cleveland. Westinghouse Elec. Corp .• Computer 

& Instrumentation Div. 216·579·2165 
Okla Tulsa. Westinghouse Elec. Corp., Computer & 

Instrumentation Div. 918-583·3191 
Pa Philadelphia. Westinghouse Elec. Corp .• 

Computer & Instrumentation Div. 215·667·7600 
Pa Pittsburgh, WestinghOUse Elec. Corp" Computer 

& Instrumentation Div. 412-255·4511 
Tex Houston. WestinghOUse Elec. Corp .• Computer & 

Instrumentation Div. 713-621·9000 
Wash Seattle. Westinghouse Elec. Corp .• Computer & 

Instrumentation Div. 206·623·7001 
WESTINGHOUSE ELEC. CORP .• Defense & Public Sys, 

Westinghouse Bldg .• P~tsbur9h, Pa .• 15222, Tel: 
412·255-3800; Mktg. Mgr: W.R. Smanko; Mktg. Mgr: 
J.C. Ryan 

WESTINGHOUSE ELSC .• Elctrn. Tube, Box 284, Elmira, 
N.Y., 14902, Tel: 607·739·7951; Mktg. Mgr: J. Baker 

WESTINGHOUSE ELCTRN. TUBE Local Distributors 
Ala Birmingham. J.w. Clary Co" 1713 Second Ave. 

S. 205-322·2488 
Cal Mt. View. Elmar Elctrn., 2288 Charleston Rd. 

415·961·3611 
Ind Ft. Wayne, FI. Wayne Elctrns. Supply. 3608 

Maumee Ave. 219·742-4348 
Md Baltimore, Radio Elec. Service Co .• t 026 

Cromwett Bridge Rd. 30t -823·0070 
NJ Paterson. Unlted·Page, Inc, 481 Getty Ave 

201·279·7500 
NY New York, Midway Ind't. Elec., 38 E. 29th SI. 

212-889·0370 
Pa Pittsburgh. Cameradio Co .• 2801 Liberty Ave. 

412·391·7400 
WESTINGHOUSE ELEC .. General ContrOl. Buffalo, N. Y .• 

14240. Tel: 7t6-631·2440; Mktg. Mgr: A.A. Whittemore 
WESTINGHOUSE ELEC., Ind·1. Equip.. Box 300, 

Sykesville. Md., 21784. Tel: 301·795·2800; Mktg. Mgr: 
R.E. Reeka 

WESTINGHOUSE ELEC., Ind'l. Plastics, 1585 Lebanon 
School Rd., W. Mifflin, Pa .• 15122. Tel: 412·256-3971; 
Mktg. Mgr: E.G. Bittner 

WESTINGHOUSE ELEC. CORP., Ind'l. Systems Div., 
Westinghouse Btdg .. Pittsburgh, Pa., 15222, Tet: 
412·255·3321 

WESTINGHOUSE ELEC. CORP., Industry Srvcs. Div .• 
1530 Westinghouse Bldg .• Pittsburgh. Pa., 15222. T 81: 
412·255·3580; Mktg. Mgr: R.J. Alka 
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WESTINGHOUSE ELEC., Lamp Div" Pans SiS., 1 
Westghse.Plaza,. Bloomfield, N. J" 07003, Tel: 
201.465-3325; Mktg. Mgr: A.M. Harris 

WESTINGHOUSE, LAMP Local Distributors 
NY New York, Midway Ind'l. Elec., 38 E. 29th SI. 

212-889-0370 
WESTINGHOUSE ELEC. CORP., Relay-Instr. Div., 95 

Orange St., Newark, N.J., 07101, Tel: 201-465-0222; 
Mktg. Mgr: R.G. Lakin 

Local Sales Offices & Reps. 
Ala Birmingham 
Ala Mobile 
Ariz Phoenix 
Ark Little Rock 
Cal Bakersfield 
Cal Compton 
Cal Emeryville 
Cal Fresno 
Cal Los Angeles 
Cal Riverside 
Cal Sacramento 
Cal San Diego 
Cal San Francisco 
Cal Sunnyvale 
Colo Denver 
Conn Hartford 
OC Washington 
Fla Jacksonville 
Fla Miami 
Fla Tampa 
G8 Albany 
Ga' Atlanta 
Haw Honolulu 
Idaho Boise 
III Aurora 
III Chicago 
III Danville 
III Peoria 
III Rockford 
Ind Evansville 
Ind Ft. Wayne 
Ind Hammond 
Ind Indianapolis 
Ind So. Bend 
Iowa Cedar Rapids 
Iowa Davenport 
Iowa Des Moines 
Kans. Wichita 
Ky Louisville 
La Baton Rouge 
La New Orleans 
La Shreveport 
Me Augusta 
Md Towson 
Mass Boston 
Mass Springfield 
Mass Worcester 
Mich Grand Rapids 
Mich Jackson 
Mich Saginaw 
Mich Southfield 
Minn Duluth 
Minn Minneapolis 
Miss Jackson 
Mo KanSils City 
Mo St. Louis 
Mont Butte 
Neb Omaha 
NJ E. Orange 
NM Albuquerque 
NY Albany 
NY Buffalo 
NY New York 
NY Olean 
NY Rochester 
NY Syracuse 
NY Watertown 
NC Charlotte 
NC Greensboro 
NC Raleigh 
Ohio Akron 
Ohio Cincinnati 
Ohio Cleveland 
Ohio Columbus 
Ohio Dayton 
Ohio Toledo 
Ohio Youngstown 
Okla Oklahoma City 
Okla Tulsa 
Ore Eugene 
Ore Portland 
Pa Allentown 
Pa Bala Cynwyd 
Pa Erie 
Pa Johnstown 
Pa Pittsburgh. 
Pa Wilkes Barre 
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205-871-0366 
205-344-4273 
602-258-7211 
501-376-3462 
805'327-7633 
213-638-7781 
415-652-3770 
209-233-0576 
213-482-9660 
714-682-6551 
916-922-7071 
714-279-0233 
415-445-2000 
408-735-2601 
303-825-0441 
203-249-5792 
202-833-5000 
904-356-5811 
305-634-5461 
813-837-7171 
912-436-0144 
404-885-5200 
808-839-0311 
208-344-2502 
312-897-4293 
312-461-7200 
217-442-1901 
309-673-0754 
815-398-3591 
812-425-7146 
219-483-6476 
219-844-9400 
317-632-3301 
219-287-1051 
319-366-0781 
319-323-2761 
515-283-2081 
316-263-2295 
502-459-5440 
504-344-9448 
504-486-6141 
318-425-2435 
207-623-4571 
301-828-5400 
617-542-0600 
.413-734-3101 
617-853-2680 
616-456-1531 
517-787-3630 
517-793-8680 
313-352-9000 
218-727-1541 
612-927-6551 
601-354-2373 
816.421-7122 
314-421-6911 
406-792-2301 
402-397-2820 
201-465-0222 
505-265-6647 
518-459-1820 
716-854-3966 
212-692-3211 
716-372-0040 
716-232-4380 
315-463-9581 
315-788-7700 
704-377-3471 
919-273-5563 
919-834-4375 
216-376-2171 
513-475-7400 
216-579-2121 
614-272-4000 
513-228-9601 
419-255-2205 
216-744-8911 
405-232-8565 
918-583-3191 
503-342-3083 
503-224-4200 
215 • .433-3296 
215-667-7600 
814-453-4381 
.814-288-1559 
412.255-3800 
717-825-7337 I 

MANUFACTURERS & SALES OFFICES DIRECTORY 

Pa Williamsport 717-326-4289 
SC Columbia 803-256-1511 
SC Greenville 803-232-5695 
Tenn Chattanooga 615-267-9146 
Tenn Kingsport 615-247-5167 
Tenn Knoxville 615-522-8101 
Tenn Memphis 901-526-8546 
Tenn Nashville 615-327-4911 
Tex Amarillo 806-372-3259 
Tex Beaumont 713-898-1157 
Tex COI'PUS Christi 512-883-9236 
Tex Dallas 214-631-2811 
Tex EI Paso 915-542-1744 
Tex Houston 713-621-9000 
Tex Odessa, 915-337-1822 
Tex San Antonio 512-223.9181 
Utah Salt Llike. City 801-486-8751 
Va Richmond 703-2S5-3909 
Va Roanoke 703-3.42-8925 
Wash Seattle 206-623-7001 
Wash Spokane 509-535-.3521 
WVa Bluefield 304-325-3651 
WVa Charleston 304-346-9606 
WVa Fairmont 304-363-0400 
WVa Huntington 304-529-7146 
WVa Wheeling 304-232-4100 
Wisc Apl>leton 414-739-2313 
Wisc Madison 608-257-4517 
\/Visc Milwaukee 414-264-6400 

WESTINGHOUSE, RELAY -INSTR. Local Distributors 
Cal Los Angeles, Metermaster-Main Off., 5646 Jillson 

St. 213-685-4340 

WESTINGHOUSE ELEC., Semiconductor Div., 
YOllngwo()d, Pa., 15697, Tel: 412-WA-5-7272, TWX: 
510-468-2Il40; Power Prods. Sis. Mgr: S. Hunt; Volume 
Prod. Sis. Mgr: B. Burton 

Vol ~976-982; Vol 4"534-540' 
Local Sales Offices & Reps. 
Ala Huntsville, Tech-Rep Assocs. 205-881-2786 
Cal LOS Angeles 213-482-9660 
Cal Sunnyvale 408-735-2191 
Conn New Haven, Gerber Sis. Corp. 203-777-6279 
Fla Ind'an Rocks Beach, Tech-Rep Assocs. 

813-595-2834 
Fla Melbourne, Tech-Rep Assocs. 305-723-9140 
III Chicago 312-416-7200 
Md Baltimore, R.L. Wilkinson Inc. 301-377-7800 
Mass Boston 617-542-0600 
Mass E. Longmeadow, Gerber Sis. Corp. 413-525-3059 
Mass Waltham, Gerber Sis. Co. 617-890-8040 
Mich Farmington, Sheridan Assocs. 313-477-3800 
Minn Minneapolis 612-927-6551 
Mo Florissant, Sheridan Assoc. 314-837-5200 
Mo Hazelwood, Dy-Tronix Inc. 314-731-5799 
Mo Kansas City, Dy-Tronix Inc. 816-761:(,543 
NY Clinton, Advanced Comps. Corp. 315-853-6438 
NY Endicott, Advanced Comps. 607-785-3191 
NY Great Neck, COoper-Simon & Co. 516-487-1142 
NY Mineola 516-248-9810 
NY N. Syracuse, Advanced Components 

315-699-2671 
NY Rochester 716-232-4380 
NY Scottsville, Advanced Comps. 716-889-1429 
Ohio Cincinnati, Sheridan Assocs. 513-761-5432 
Ohio Cleveland 216-579-2121 
Ohio Cleveland, Sheridan Assocs. 216-524-8120 
Ohio Dayton 513-228-9627 
Ohio Dayton, Sheridan Assocs. 513-277-8911 
Pa Bala Cynwyd 215-667-7600 
pa Monroeville, Sheridan Assocs. 412-373-1070 
Pa Youngwood 412-925-7272 
Tex Da!las 214-631-2811 
Wisc Milwaukee 414-264-6400 

WESTINGHOUSE SEMICONDUCTOR Local Distributors 
Ala Birmingham, Ack Radio Supply, 31 01 4th Ave., S. 

205-322-0588 
Ala HUl1tsville, Cral)1er/Ew Huntsville, 2310 Bob 

Wallace Ave. SW 205-539-5722 
Ariz PhOenix, Hamilton/ Avnet Elctrncs., 1739 N. 28th 

Ava. 602-269-1391 
Ariz Ph(>enix, Kierulff • Phoenix, 2633 E. Buckeye Rd. 

602-273-7331 
Cal Cuiver City, Hamilton Ele9tro Sales 

213-870-7171 
Cal Inglewood, Newark Elctrns. Corp., 4747 W. 

Century Blvd. 213-678-0441 
Cal Los Angeles, WESCO Elctms.-L.A., 5650 Jillson 

St. 213-685-9525 
Cal Mt. View, Hamilton/ Avnet Corp., 340 Middlefield 

Rd. 415-961-7000 
Cal San Diego, Hamilton/Avnet Corp., 5569 Kearny 

Villa Rd. .714-279-1550,279-2421 
Colo Denver, Elctm. Parts CO., 1212 S. Broadway 

393-744-1992 
Colo Denver, Hamilton/ Avnet Electronics 

303.534-1212 1 
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Conn North Haven, Cramer/Conn., 35 Dodge Ave. 
203-239-5641 

Fla Hollywood, Cramer/Ew Hollywood, 4035 Nonh 
29th Avenue 305-923-8181 

Fla Orlando, Cramer/Ew Orlando, 345 Nonh 
Graham Avenue, Box 20214 305-894-1511 

Ga Atlanta, Specialty Distributing, 763 Juniper St. 
NW. 404-873-2521 

Ga Augusta, Specialty Distrg. CO., 1251 Gordon Pk. 
Rd" Box 1401 401-722-1526 

III Chicago, Semiconductor SpeCialists, Inc. 
312-279-1000 

III Schiller Park, Hamilton-Avnet Elctrs., 3900 N. 
25th Ave. 

Ind Evansville, Ohio Valley Sound, Inc., 20 E. 
Sycamore St. 812-425-6173 

Ind FI. Wayne; FI. Wayne Elctrns. Supply, 3606 
Maumee Ave. 219-742-4346 

Ind Indianapolis, Ra-Dis-Co., Inc.,.814 N. Senate 
Ave., Box 1064 317-637-5571 

Ind South Bend, Radio Dislr Co Inc, 1212 High St 
219-287-2911 

Kans Prairie IJ.illage, Hamilton/Avnet Elctrncs., 3500 W. 
75th SI. 913-362-3250 

Md Gaithersburg, Cramer /Ew Washington, 16021 
Industrial Drive 301-948-0110 

Md Hanover, Hamilton/Avnet Elctrns. 301-796-5000 
Md Savage, Pytlronic Ind., 8200 Wellmoor CI. 
Mass Burlington, Hamilton/Avnet Elctrns. 617-273-2120 
Mass Newton, Cramer Elctrn. Inc., 85 Wells Avenue 

617-969-7700 
Mass Waltham, Schweber Elctrns. 617-89(}'8484 
Mich DetrOit, Semiconductor Specialists, 25127 W. Six 

Mile Rd. 313-255-0300 
Mich Farmington, Sheridan Sales Co., 33703 Grand 

River Ave. 313-477-3800 
Mich Uvonia, Hamilton/Avnet Elctrns. 313-522-4700 
Minn Minneapolis, Hamilton/ Avnet Elctrns. 

612-854-8400 
Minn Minneapolis. Harry Stark Electrns.' Supply, 112 

3rd Ave., N. 612-332-1325 
Minn MinneapoliS, Semiconductor Specialists, 8039 

Cedar Ave. S. 612-854-8841 
Mo Hazelwood, Hamilton/ Avnet Electronics 

314-731-1144 
Mo No. Kansas City, LCOMP-Kan City, 1520 Taney 

SI. 910,221-2400 
Mo SI. Louis. Hall-Mark Elctrn. Corp., 6100 Madison 

.Ave. 314-521-3800 
NJ Moorestown, Arrow Elctrns., Pleasant Valley Rd. 

609-235-1900 
NM Albuquerque, Kierulff-New Mexico, 2524 Baylor 

Dr., S.E. 505-247-1055 
NY Buffalo, Summit Disl. Inc., 916 Main SI. 

. . 716-884-3450 
NY East Syracuse, Cramer/Syracuse, 6716 Joy 

Road 315-437-6671 
NY Endwell, Cramer /Binghamtom, 3220 Watson 

Blvd. 607-754-6661 
NY Farmingdale, Harrison Elctnc" 20 Smith SI. 

516-293-7990 
NY Freeport, Milgray/New York, 191 Hanse Ave 

516-546-6000 
NY. Hauppauge, L.t., Cramer/Long Island, 29 Oser 

Avenue 516-231-5682 
NY. New York, Metropolitan, 468 Park Ave., S. 

212-686-2120 
NY Syracuse, Hamilton/Avnet Elctrns. 315-437-2642 
NY Westbury, Schweber Elctrns" Jericho Tpke 

516-334-7474 
Ohio Cincinnati, Sheridan Sales Co., 10 Kradlecrest 

Dr. 513-761-5432 
Ohio Columbus, Hughes-Peters, Inc., 481 E. 11th Ave. 

614-294-5351 
Ohio Sheridan Sales Co., Box 4457, 21 5-524-3120 

- ~351 
Okla Tulsa, Hall-Mark Elctrn., 4846 S. 83rd Ave. 

918-835-8458 
Pa Pittsburgh, Cameradio Co., 2801 Liberty Ave. 

412-391-7400 
SC Greenville, Sawyer Elctrn" 1210 Poinsett Hghwy. 
T ex Dallas, Hall-Mark E;lcton. Corp., 9333. Forest La. 

214:231-5101 
Tex EI Paso, Midland Spec. Co., 2235 Wyoming Ave. 

915-533-3555 
Tex Houston, Hall-Mark Elctrn., Box 36739 

713-781-6100 
Tex Houston, Lenert Co., Box 2184 713-225-1465 
Tex Richardson, Altair Co., 405 N. Plano Rd. 

214-231-5166 
Utah Salt Lake City, Hamilton/Avnet Elctrns. 

801-262-8451 
Wash Seattle, Hamilton/ Avnet Elctrncs" 2320 6th Ave. 

206-624-5930 
Wise Milwaukee, Taylor Elec. Co" 1000 W. Donges 

Bay Pk. 



MANUFACTURERS &. SALES OFFICES DIRECTORY 

For: Can., Montreal, Hamilton/ Avoet Elolrns. 
&14-735-6393 

For: Can., Ottawa, Ont .. Hamilton/Avnet Elctmcs., 
880 Lady Ellen PI. 

For: Can., Toronto, Onl., Hamilton/Avnet Eletrns. 
416-789-1838 

For Local Source Data Call Toll-Free ~200 
(In N.Y_ Stllte Cell 516-294-0990 Collect) 
WESTlNGHOUS,E ELEC., Specially Transformer. Box 231, 

Greenville, Pa .• 16125, Tel: 412-981-1611; Mktg. Mgr: 
A.B. Hart 

WESTMORELAND PLASTICS CO., 135 Gertrude SI., 
Latrobe. Pa .• 15650, Tel: 412-539-1612; Sis. Mgr: E.R. 
Hatfield 

Local Sales Offices & Reps. 
Cal Fremont, Hartfield, Kennan & Freytag 

, 415-863-2200 
Cal Los Angeles, Hartfield, Kennan & Freytag 

213-225-1318 
III Skokie, B. Brown Sis. Co. 312-673-0660 
Ind Indianapolis, F. R. Burelyk Assoc. 317-849-1636 
Mass Wobum, R. W. Hatfield Co. 617-933-2324 
Mich DetrOit, F. A. Burczyk Assoc. 313-872-6620 
Pa Emmaus, J. S. Adams & Co. 215-96&-2391 
Pa Emmaus, S. D. Adams & Co. 215-965-4544 
Term Hendersonville. B. Lucas Assocs. 615-824-5818 
Wash Vancouver, Hartfield, Kennan & Freytag 

503-228-1683 
For: Can., Toronto, OntariO, Harvey Waldman & Co., 

Ltd. 416-787-0133 
WESTON COMPS. DIV., Weston-Archbald, Archbald. Pa .. 

18403. Tel: 717-876-1500. TWX: 510 - 6&6 - 2902; 
Prod. Mgr: F.J. Butteri 

Local Sales Offices & Reps. 
Ala Huntsville, J. L. Highsmith & Co. 20&-881-3294 
Ariz Scottsdale, Piper Sis. 602-949-8424 I 
Cal Cupertino. PM Sales 408-255-1771 
Cal San Diego. Celtec 714-279-7961 
Cal Van Nuys. Wes-K Assocs. 213-989-3070 
Colo Denver, Vinson Assocs. 303-757-5151 
Conn Hamden, Impact Sis. 203-281-1331 
Fla Altamonte Springs. WMM Assoes. 305-831-4645 
Fla Clearwater, WMM Assocs. 813-726-8871 
Fia Pompano Beach, WMM Assocs. 30&-943-3091 
III Skokie. Mar-Con Assocs. 312-675-6450 
Iowa Marion. C & M Sales 319-377-6313 
Kans Overland Park, Penzer Mankus 913-381-0004 
Md Baltimore, B. White & Co. 301-484-5400 
Mass Waltham. Impact Sis. Co. 617-893-2850 
Mich Dearborn. Mitronic Sis. 313"565-6330 
Minn SI. Paul, A. Ragon 612-488-0201 
Mo Hazelwood, Penzer Mankus Assocs. 

314-731-4334 
NJ Camden, QED Eletrns. 609-36&-2450 
NM Albuquerque, Vinson 50&-298-7442 
NY Albeny, Compar Albany &18-489-4777 
NY MI. Vernon, QED Elctrns. 914-664-0080 
NC Charlotte. J.L. Highsmith 704-333-7743 
Ohio Dayton. J.C. Hofstetter Co. &13-298-0662 
Ohio Medina. J.C. Hofstetter 216-241-4880 
Pa Archbald. Weston Compo Div. 717-876-1500 
Tex RichardSon, Vista Assocs. 214-235-4547 
Wash Seattle. Underwood & Underwood 206-243-2133 
For: Can., Hamilton 10, Ont., Cartwright Southall 

Assocs. 416-528-0294 
For: Can .• MOntreal 251 , Que .• MCintyre Agencies 

&14-731-9617 
WESTON COMPS. Local Distributors 
Ala Birmingham, MG Electric & Equip. Co., 3112 6th 

Ave. So. 205-328-4525 
Ariz Phoenix. Mirco Electrn. Disl., 2104 W. Peoria 

Ave. 602-944-2281 
Cal Carson, Hi-Rei Distr. Sales, 20507 S. Belshaw 

Ave. 213-&37-6&00 
Cal Gardena. Bell Industries, 306 E. Alondra Blvd. 

213-321-5802 
Cal Menlo Park. Belllnds., Elctrn Distr. Div .. 1070 

Obrien Dr 415-323-9431 
Cal San Diego, Milo/Calif.. 4955 Mercury St. 

714-292-0900 
Cal Sunnyvale, Acacia Sales. 384 San Aleso 
Colo Denver. Acacia Sales Inc., 78& S. Jason SI. 

303-744-6356 
Colo Denver, Kierulff-Denver. 10890 E. 47th Ave. 

303-343-7090 
Ind Indianapolis, Graham Elctrncs .• 133 S. Penn. SI. 

317-634-8480 
Md Baltimore, Radio Elec. Service Co .. 1026 

Cromwell Bridge Rd. 301-823-0070 
Mich Detroit, RS Elatrns .. 12775 Lyndon SI. 

313-491-1000 
Mich Romulus. PioneeflMichigan. 6337 N. Beverty 

PlaZa 313-729-8500 
NJ Haddonfield, Mid-Atiantlc Elctms. Corp .• 140 

Haddon Ave. 609-428-8288. 215-923-8868 
NJ Perth Amboy, Sterling Eletrns., 774 Pfieffer Blvd. 

NY Buffalo, Summit Disl. Inc .• 916 Main SI. 
716-884-3450 

NY Freeport. Milgray/New York, 191 Hanse Ave 
& 16-546-6000 

NY Hauppauge. Time Elctmcs .. 70 Marcus Blvd. 
516-273-0100 

NY Westbury, Schweber Eletms., Jericho Tpke 
516-334-7474 

Ohio Cleveland, Pioneer ,-Standard Elctrns .• Inc .• 4800 
E. 131st SI. 216587-3600 

Ohio Dayton, Arrow Elctrns:. 3100 Plainfield Rd. 
&13-2&3-9176 

Ohio Dayton, Pioneer/Dayton, 1900 Troy SI. 
513-236-9900 

Okla Tulsa. Radio Inc .• 1000 S. Main St. 918-587-9123 
Pa Phila., Herbach & Rademan, Inc., 401 E. Erie 

Ave. 215-426-1700 
Tex Dallas, Component Specialties InG .• 2560 

Electronic La. 214-357-4576 
Tex Dallas, Solid State Elctrns. 214-352-2601 
Tex Houston, Hall-Mark Elctrn., Box 36739 

713-781-6100 
Tex Houston, Solid State Elctrns.lTex., 6400 

Westpark Dr. 713-785-5205 
Wash Seattle. Washington Elec .• Inc .• 2217 Third Ave. 

206-682-8981 
For: Can .• Montreal. Prelco Elctms" 480 Port Royal 

SI. W. 514-389-80&1 
WESTON INSTRUMENTS, INC., 614 Frelinghuysen Ave .• 

Newark, N.J., 07114, Tel: 201-243-4700, TWX: 
710-995-4616 

Local Sales Offices & Reps. 
Cal Monterey Park, Weston Instrs .• Inc. 213-268-0271 
III Countryside, Weston Instrs .• Inc. 312-352-3500 
Mass Wakefield, Weston Instrs., Inc. 617-246-1800 
NY Syracuse, Weston Instrs., Inc. 315-4&4-3226 
Pa Lemoyne, Weston Instrs., Inc. 717-761-2161 
Pa Philadelphia, Weston Instrs., Inc. 21 &-66&-8270 

WESTON INSTRS. Local Distributors 
Ind Ft. Wayne, FI. Wayne Elctms. Supply. 3606 

Maumee Ave. 219-742-4346 
Ore Portland. Almac/Stroum Eletrns, 8888 SW 

Canyon Rd 503-292-3&34 
Tex Houston, Geophysical Supply Co., Box 52230 

713-224-0621 
Wash Seattle. Almae/Stroum Elctrns, &811 Sixth Ave 

S. 206-769-2300 
WESTRONICS. INC .. 5050 Mark IV Pkwy .• Box 4619. Ft. 

Worth, Tex., 76106, Tel: 817-625-2311; Sis. Promotion 
Mgr: A.W. Stegner 

WHEELOCK SIGNALS. 273 Branchport Ave., Long 
Branch. N.J.. 07740, Tel: 201-222-6880. TWX: 
201-222-7091; Sis. Mgr: J.L. Klimsey 

Local Sales Offices & Reps. 
Ariz Phoenix, Portis & Assoc. 602-947-4379 
Conn No. Haven, Compo Rep. Assoc. 203-239-9762 
Fla Orlando, Gra-Mar 30&-841-2330 
Kans Shawnee, J.F. Guernsey Co. 913-631-2414 
Mass Needham, Compo Rep. Assoc. 611-444-2484 
Minn Mpls, R.W. Marshall Co. 612-929-04&7 
NY Clarence, Rep Tech 716-684-62&0 
NY East Northport, RW. Keen Assoc. 516-7&7-7642 
NY Syracuse, Rep Tech 315-437-2845 
Ohio Dayton. Mid West Mktg. 513-433-2511 
Pa Ambler, Wyncote Instr. 21 &-643-2440 
Tex Dallas. Texport Elctm. Sis. 214-3&8-3521 
Va Falls Church. Wycote Instr. Co. 703-532'3364 
Exp: Ohio. Chagrin Falls, Midwest Mktg. 

WHITE INSTRS .• INC .• ~x 698, Austin. Tex., 78767, Tel: 
512-892-0752; S/M: W. Robertson 

--- Advertisement --

Manufacturers of wave filters, active 
and passive, in the audio spectrum and 
below. Standard and custom low, high. 
band pass and reject designs-- Butter
worth, Chebishev, Bessel or elliptic re
sponse characteristics-- wide range of 
source and load impedances. Tuned, 
self-contained units ready to use-- no 
external components to add. Rapid 
manufacture and delivery of produc
tion quantities. Fast prototype service. 

WHITMOR WIRE. CABLE, 13181 Sherman Way, No. 
Hollywood, Cal., 91605, Tel: 213-764-6296, TWX: 
910-499-2159; SIs. Mgr: J.J_ Serago; Pres: H.R. Weise 

Vol S-1418 
WHITTAKER CORP., 10880 Wilshire Blvd .• Los Angeles. 

Cal.. 90024. Tel: 213-475-9411 ; Public Information Mgr. 
R.W. Murray 

WIDE BAND ENGRG. CO" Bo. 21652. Phoenix, Ariz .. 
8&036. Tel: 602-955-2266; Nat'!. Sis. Mgr: R.t.. Davis; 
Pres; S. Ticknor 
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WIK-IT ELCTRNS. CORP.. 140 Commercial St.. 
Sunnyvale. Cal., 94086, Tel: 408-732-8560; Mktg: D. 
Weltsch 

--- Advertisement ---

Wik-It Electronics Corp. manufac
turer of Wik-It Solid State Solder 
remover. Wik-It removes solder 
quickly and neatly from anywhere. 
Wik-lt is composed of ultrasonically 
cleaned copper braided wire ... a pure 
non-corrosive, electrically non-con
ductive rosin ... a mild tin coating is 
added for faster heat and solder ab
sorption. Wik-It is easy to use needs 
no special equipment, uses' regular 
soldering iron. Plastic packaging pre
vents burned fingers. Proven and qual
ified as required for military, industrial 
and consumer applications. Write for 
brochures & one foot samples. 

WILD HEERBRUGG INSTRS .. 465 Smith SI., Farmingdale, 
N.Y .• 11735, Tel: 516-293-7400; Microscope Dept: W. 
Gumpertz; Microscope Dept: G.E. Schlueter 

--- Advertisement ---

STERIOMICROSCOPES BINOCU
LAR & TRINOCULAR 
CAMERAS, PHOTOMICRO-
GRAPHIC 
PROJECfION HEAD FOR MI
CROSCOPES 
INTERFEROMETER ATIACH-
MENTS 
MULTISTATION VIEWING 
HEADS FOR MICROSCOPES 
INCIDENT LIGHT ATIACH-
MENTS FOR MICROSCOPES 
ELECfRONIC FILAR EYEPIECES 
FOR MICROSCOPES 

WILD ROVER CORP., f17 Oak St., Norwood, N.J.,07648, 
Tel: 201-768-8393; Sis. Mgr: M. Gordon 

Vol :Z-1152,1153 
Local Sales Offices & Reps. 
Cal Pasadena, Luscombe Engrg. Co. 213-684-2000 
Cal San Mateo, Luscombe Engrg. Co. 415-342-70&7 
Colo Boulder. Miles High Elctms. 303-444-5615 
Conn New Canaan. R.H. Sturdy Co. 203-966-2580 
Fla Palm Beach Gardens. Beacon Elctms. Assocs. 

305-622-2770 
Ga Atlanta, Beacon Elctrns. Assoes. 
III Wilmette. Crest Assocs. Inc. 
Ind Indianapolis, Crest Assocs. Inc. 
Iowa Cedar Rapids. Admack Sis. Co. 

404-3& 1-3654 
312-256-5202 
317-844-2800 

Mass Wellesley, A.H. Sturdy Co. 617-235-2330 
Mich Southfield, Representative Elctm. Prods. 

313-3&4-9066 
Minn Minneapolis, RJ, Inc. 612-922-1425 
Mo 'Kansas City, Admack Sis. Co. 816-561-&758 
NJ East Hanover, HLM Assocs. 201-386-0794 
NY Northport, HLM Assocs. 516-423-1818 
Ohio Chagrin Falls. Mid West Mktg. 216-247-665& 
Ohio Dayton, Mid West Mktg. 513-433-2&11 
Pa Newton Sq .• Holdsworth & Co. 215-356-85&0 
SC Spartenburg, Beacon Elctrns. Assocs. 

803-582-4613 
Tex Dallas, E. B. Robertson Inc. 214-942-2716 
Tex Houston, E. B. Robertson Inc. 713-78&-6800 
Va Falls Church, Beacon North 703-534-1868 
Exp: New York. N.Y .• Refac Export Co. 212-687-4741 
For: Can., Malton. Ont.. Deskin Sis. Corp. 

416~677-5517 
For: Can., Montreal. Que .• Deskin Sis. Corp. 

514-384-1420 
WILMAD GLASS CO., INC., Buena. N.J., 08310, Tel: 

609-697-3000; Sis. Mgr: A. P\Ifle 
WILMAR ELCTRNS. INC., 2103 Border Ave., Torranca, 

Cal., 90&01, Tel: 213-320-6566; S/M: Z. Heifetz 
--- Advertisement ---

Wilmar Electronics manufactures 
solid state sensors, monitors protec
tive relays, voltage regulators, relay 
test sets and control equipment. Off
the-shelf delivery for catalog items 
such as Over/Undervoltage relays, 
frequency relays, reverse power relays, 
phase sequence and phase failure 
relays. etc. Military and high quality 
commercial products. 

WILMORE ELCTRHS. CO., Box 2973, W. Durham S .... 
Durham, N.C.. 27705, Tel: 811048W318; SIa. Mgr: LS. 
a.bCox .~ ... 'M .. _ .. _ .... _ ....................... _ .... Vol 1ota2,133 
Local Sales Offices & Reps. 
Cal MonrOVia. Electro-Mechanical Inslrs .• Inc. 

213-358-1881 
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WILTRO 

WlLTRON, CO,, 930 E, MeadOw Dr" Palo Alto, calit, 
94303, Tel: 415-32t-7428,1WX: 910-373-1 f56;. Sis, 
Mgr: W. Oliver; Sis. Mgr: H. Neidhart; Gen. Mgr: W.E. 
JarviS . 

WINCHESTER ELCTANS., Diy. Utton Incla., Main St. & 
HIllllIcIe Ave.,.OIIkvUle, Conn., om .. Tel: 203-274-8881 

Vol 3"973-975 
Local Sales Offices & Reps. 

Huntsville, Inlerep Assocs .• Inc. 205-881-3677 
Tempe, utton Industries 602-968-2455 
North Hollywood, Litton Industries 213-985-9985 
Palo Alto, Quad Rep, Inc. 415·964-3532 
Littleton, Simpson Assocs. 303-798-9439 
Ormond BeaCh, Technology Mktg. Assocs. 

904-872-2314 . 
Pompano Beach, Technology Mktg. ASSOC$. 

. 305-942-0774 
Chicago, L-Tec, Inc. 312-286·1500 
Waltham, Litton Industries 617-890-2207 
Minneapolis, Litton Industries 612-789-8851 
Hazelwood, CenTech, Inc. 314-731-4220 
Raytown, CenTech, Inc. 826-358-8100 
Cherry Hill, Trinkle Sis. Co. 609·667-3500 
Wayne, G. T. Assocs. 201-694-8040 
East Syracuse, Fountain, Young & Co. 

Charlotte, Anlhom, Inc. 
Dayton, Compass Assocs. 
Dallas, Bouillion Engrg. Sis. Co. 
Sesttle, Arneson' Assocs. 

315-437-7733 
704-527-1515 
513-252-9939 
214-376-1929 
206-762-7664 

WINCHESTER Local Distributors 
Ala HuntSVille, Po_II Elctms/Huntsville, Box 1095, 

803 Oster Dr. 205-539-2731 
Ariz Phoenix, Hamilton/ Avnet Elctrncs., 1739 N. 28th 

Ave. 602-269-1391 
Ariz Phoenix, Liberty EI~ms., 3612 N. 16th 51. 

602-264-4438 
Ariz Phoenix, Moltronics, Inc., 2746 W. Palm LA. 

602-272-7951 
Cal EI Segundo, Liberty Elctms., 124 Maryland SI. 

213-322-8100 
Cal Los Angeles, Kierulff-Los Angeles, 2585 

CGntmerceWay 213-685-5511 
Cal MI. VIeW, Elmar Elctrn., 2288 Charleston Rd. 

415-961-3611 
Cal MI. View, Powell Elctms/Californla, Box 997, 411 

Fairchild Dr. . 415-964-0820 
Cal San Diego, Hamilton/ Avnet Corp., 5569 Keamy 

Villa Rd. 714-279-1550,279·2421 
Cal San Diego, Kierulff-San Diego, 8797 Balboa Ave. 

714-278-2112 
Cal San Diego, Moltronics, Inc., 7969 Engineer Rd. 

714-278-5020 
cal San Diego, Westem RadiO, 1415 India St. 

714-235-6571 
Cal Santa Clara, Moltronics,-1Ae., 337 Mathews 51: 

408-244-7600 
Cal SOUth Gate, Moltronics, Inc., 5610 E. Imperial 

Hwy. 213-773-6521 
Colo Commerce City, Elmar J:lectronics Inc., 6777 E. 

50th Ave. 303·287-9611 
Colo Denver, Hamilton/Avnet Electronics 

303-534-1212 
Aa Miami Springs, Po_II Elctms/Aorida, Box 514, 

1740 NW 69th Ave 305-885-8761 
Fla Orlando, Powell Elctms/Aprida, Box 5604, 2032 

III 
Palmridge Way 305-859-1450 
Schiller Park. Hamilton-Avoet Elctrs., 3900 N. 
25th Ave. 

Ind South Bend, Radio Distr Co Inc, 1212 High St 
219-287-2911 

Kans Prairie Village, Hamilton/ Avnet Elctmcs., 3500 W. 
75th SI. 913·362-3250 

Md BeltSville. Powell Elctms/Washington, 10728 
Hanna SI. 301-937·4030 

Md Hanover, Hamilton/Avnet Elctms. 301-796-5000 
Mass Burlington, Hamllton/Avnet Elctms. 617-273-2120 
Mass Cambridge, Wilshire Elctms.lNew England, 205 

AlewWe Brook Pkwy. 617-491-3300 
Mich Uvonia, Hamilton/Avnet Elctms. 313-522-4700 
Minn Minneapolis, Hami)ton/Avnet Elctms. 

612-854-8400 
Mo Hazelwood, Hamilton/Avoet Electronics 

. 314-731-1144 
NJ Cedar Grove, Hamilton/ Avrlet Elctms. 

201-239-0800 
NJ Charry HiU, Hamiltonl Avnet Elctms. 

609-862-9337 
NM Albuquerque, Kierulff-New Mexico, 2524 Baylor 

Dr., S.E. 505-247-1055 
NY Buffalo, Summit Disl. Inc., 916 Main St. 

716-864-3450. 
NY Farmingdale, Harrison ElctnC., 20 Smith SI. 

516-283-7990 
NY Syracuse, Hamiltonl Avnet Elctms. 315-437·2642 
NY Westbury, Hamilton-Avoet ElllClma .• 70 State 51. 
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Pa Philadelphia, PoweD Elctms, Inc., Box 8765, S. 
Island Rd & Enterprise Ave 215-365-1900 

Tex. Houston, .Hamilton/Avnet EIctms,; 1216 W. Clay 
Utah Sail Lake City. Harnilton/Avnet Elctms. 

801-262-8451 
Wash Seattle, Hamliton/Avnet Elctmcs., 2320 6th Ave. 

~624-5930 
. Wash Sesttle, Liberty Elctms., 5303 2nd Ave. S. 

206-783-8200 
For: Can., Montreal: Hamilton/Avoet Elctms. 

. . 514-735-8393 
For: Can., Ottawa, Onl., Hamiltonl Avnet Elctrrics., 

880 Lady Ellen PI. 
For: Can., Toronto, Onl., Hamiltonl AVOllt Elctrns. 

416-789-1838 For Local sourCe Data Call ToII-Free 8OO-64H2OO 
(In N.Y. Stale Call 51.2IM890 Collect) 
WINEGARD CO., 3000 Kirkwood SI., Burlington, Iowa, 

52601, Tel: 319-753-0121; Sis. Mgr: J.S. Ridge 
WINEGARD Local Distributors 
Ky Louisville, Burks, P.I., 642 S. 7th 502-589-3960 
Mass Wobui1i, Abbott Elctm., 902 MaIn 51. 

617-935-2040 
MiM Duluth, Northwest Radio~ 123 E. First 51. 

218-727-1565 
OhiO Cleveland, Fan: Elctms, 5403 Prospect Ave. 

216-881-7403 
WIRE CLOTH ENTERPRISES, INC., 130-132 Gamma Dr., 

R.I.D.C: Ind'l. Pk., Pittsburgh, Pa., 15238, Tel: 
412_781-1390; Sis. Mgr: R.C. Kyle 

WIRE RESEARCH CORP., 9324 Topanga Canyon Blvd., 
Chatsworth, Cal., 91311, Tel: 213-882-3441'- TWX: 
910-494-1921;V.P. Mktg: L. Hemond 

WIREFLEX INC .. 421 Torrence Ave., Depl. E, Calumet City, 
III., 60409, Tel: 312-862-1760; Pres: E.C. Evancich 

WIREMOLD CO~ W. Hartford, Conn_, 06110, Tel: 
203-233-8251, TWX: 710-425-8281; Vice Pres. & SI._ 
Mgr: W.E. Parik •• __ ..... __ ... _ .. _ .. ~_ ............. Vol 3"976,971 
Local Sales Offices & Reps. 
Cal Los Angeles, Vernon Airey-Thompson 

213-264-1533 
Colo Denver, R.B. Schumann 303-534-1058 
Conn Farmington, E. Selnau 203-873-4979 
DC Washington; T.J. Pugh 202-296-3669 
Fla Tampa, J.D. Whetsell 813-988-5860 
Ga Decatur, R.L. Pace 404-981-4385 
III Des Plaines, R.E. Hom 312-297-3240 
Iowa Ankeny, W.J. Kelley 515-243-4079 
Md Bel Air, A.B. French 301-825-1305 
Mass Wakefl8ld, R.T. Bennett 617-246-1131 
Mich Detroit, M. Frazier 313-535-0840 
Minn Mpls., H.G. SChendel 612-722-2226 
Mo Kansas City, VA Meier 816-452-9076 

. Mo 51. Louis, A.F. Tubbesing 314-842-2455 
NJ Jersey City, P .F. McGovem 201-963-3280 
NJ Jersey City, P. McGovem 201-433-5869 
NY Babylon, A.C. Bradbury 516-587-2318 
NY Elmira, R.C. Hill 607-734-5406 
NY No. Syracuse, A. Simone 315-471-4201 
NY N. Y., J.E. Finley 212-233·3328 
NC Charlotte, H.M. Short 704-334-7060 
Ohio Berea, R. Najda 216-781-5135 
Ohio Cincinnati, C.J. Wirtz 513-821-3254 
Ore Portland, D.A. King 503-228-1900 
Pa Glenmore, WA Gibson 215-469,6453 
Pa Pittsburgh, W. Simon 412-421-9491 
Pa Warrington, R.B. French 215-887-0964 
Tex Dallas, W.R. Moseley 214-637-6432 
Utah Salt Lake City, D. Blomquist 801-359-7074 
Wash Seattle, Strohecker 206-623-0357 
Wash Spokane, W.O. Beach 509-624-2518 

WISCO DIV., ESB Inc.,122218th SI.;·Racine, Wise., 55403, 
Tel: 414-837-9131, TWX: 910-271-2382; Sis. Mgr: J.A. 
Jones; Special Accts, Mgr: D. Martinovich; Special 
Accts. Mgr: B. Woodward . 

W.L.S. STAMPING CO~. 3292 East 80th SI., Cleveland, 
Ohio. 44104, Tel: 216-271-5100; Sis. Mgr: G.C. Wick 

WOOD ELECTRIC OPERATIONS, Potter & Brumfield Div., 
AMF Inc., Danvers Ind'i. Pk., Danvers, Mass., 01923, 
Tel: 617-774-6900, TWX: 710-347-0888; Sis. Mgr: D.E. 
Patton 

WORKMAN ELCTRN. PRODS., INC •• Box 3~8, Sarasoia, 
Aa., 33578, Tel: 813-955-4242; Dir. of Mktg: J.M. ~; 
Prod. Mgr: A. Houston' 

WORKMAN Local Distributors 
ArIz Tucson, Inland Elctrn Supply Co., Inc, Box 4010, 

715 E. Broadway 
Mass Wobum, Abbott Elctm., 902 MaIn SI. 
.. 617-935-2040 
Minn Duluth. Northwast Radio, 123 E. First 51. 

218-727-1585 
Va NorIolk, Priest Elctm., 6431 Tldewalier Dr. 

703-855-2021 
WORNER aCTRN. OEVICES, Rankin, 18 .. 60960, Tel: 

217-397-2201; SIs. Mgr: D. Swanson 
LocaISaJes Offices & Reps. 
Cal Burbank, Koessler Salas 213-849-5716 
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Cal Burlingame, Evans Mktg. Co. 415-697-6575 
Colo Greeley, Gordon Moss Elctms. 303-353-1452 
NY Tuc~oe. L-C-A .Selas Co. 914-WQ-I-47oo 
Ohio Cleveland, John Olsen Co. 216-752-5444 
Ore Portland. Earl & Brown 503.292-9145 

WOVENELCTRNS., Southam Weaving Co.,. Mauldin, 
S.C., 2~, Tel: 8O~288-441, TWX: 803-282-1025; 
Sis. Mgr: J.w. Burn&!!; Gen. Mgr: E.A. Ross .' 

WROUGHT WASHER MFG. CO., 2252 S. Bay St., 
MilWaukee, Wisc .• 53207, Tel: 414-744-0771, TWX: 
910-262-3101; Svc. Mgr: J. Tomczak 

WYLE COMPUTER PRODS., INC., .128 Maryland SI., EI 
Segundo, CalW., 90245, Tel: 213-0R-8-4251, TWX: 
910-348-6283; V.P. Mkt,g: W. Mclaughlin 

X-ACTO,48-41 Van Dam SI.,LonglsiandCIty,N.Y., 11101, 
Tel: 212-392-3333; Sis. Mgr: D. Gluck 

X-ACTO Local Distributors 
Ky LOUisville, Burks, P.I., 842 S. 7th 502-589-3960 
Mass WO!Jum, Abbott Elctrn., 902 Main SI. 

617-935-2040 
NY New York, Midway Ind'l. Elec., 38 E. 29th SI. 

212-889-0370 
XCEUTE, INC., 770 Bank 51., Orchard Park, N.Y .. 14127. 

Tel: 718-962-4461; Gen'l. Sis. Mgr: F. Davis 
Local Sales Offices & Reps. . 
Ala Birmingham, F. C. Nickerson Co. 205-853-2852 
Ariz Sun City, R. Beck 602-933-2721 . 
Cal Anaheirn, J. Packer 
Cal Los Angeles, B. Weaver & Assoc. 213-749-6755 
Clli San Mateo, Lovblad, Magliano & Willison 

415-349-5861 
Colo Denver, Connors, Inc. 303-934-5829 
Conn Waterbury, Coakley, Boyd & Abbett 

203-756-8766 
Fla Orlando, F. C. Nickerson Co. 305-843-0957 
Fla Tampa, F. C. Nickerson Co. 813-833-4321 
Ga' Decatur. F. C. Nickerson Co. 404-631-4481 
III Chicago, Cumming & Foley Sales 312-725-8110 
Ind Indianapolis, New/Era SIs.., Inc. 317-257-5333... 
Md Baltimore, E-K-P Assocs. 301-944-8677 
Mass Needham, Coakley, Boyd & Abbett 817-444-5470 
Mich Pontiac. T.A. Elctm. Sis. Co. 313-682-2943 
Minn MinneaPOlis, Kirkeby & Assocs. 612-377-3239 
Mo Kansas City, K & M Sis. Co. 816-471-1355 
Mo 51. Louis, K & M Sis. 314-423-2420 
NY New York, Bellan Sis. Inc. 212-969-7600 
NY N. Syracuse, Leonard D. Allen, Inc. 

NC Kannapolis, F. C. Nickerson Co. 
Ohio Cleveland, J. O. Olsen Co. 
Okla Oklahoma City, C. W. Cortez Co. 

315-458-7470 
704-932-6772 
216-752-5444 

Ore PortlalJd, D. W. Bassett 503·244-4836 
Pa Easton, E-I(.P Assocs., Inc. 215-258-6477 
Pa Pittsburgh, J .. O. Olsen Co. 412-341-8391 
Tenn Memphis, A. S. Engelman Co. 901-458-6263 
Tex Dallas, C. W. Cortez Co. 214-7'47-1031 
Va Richmond, D. Miller & Assocs. 703-353-5324 
Wash Bellevue, Kline Sis. Inc. 206-454-6440 
Wise Milwaukee, Cumming &·Foley Sis. 414-228-8740 
Exp: Buffalo, N.Y., A. Lancaster Xcelite Int'l. Inc. 

716-856-5573 
XCEUTE, Local Distributors 
Ala Birmingham, J.W. Clary Co., 1713 Second Ave. 

S. 205-322-2488 
Ariz Tucson, Inland Elctrn Supply Co., Inc, Box 4010, 

715 E. Broadway 
Cal Goleta, Radio Prods. SiS., 350 S.Kellogg Ave 

805-964-8823 
Cal Los An9llles, Radio Prods. Sis., 1501 S. Hill 51. 

213-748-1271 
Cal San Diego, Radio Prods. SiS., 7889 Clairemont 

Mesa Blvd. 714-282-5611 
Cal San Diego, Shanks and Wright Inc., 2045 Kettner 

Blvd. 714-239-0176 
Cal San Jose, auement Ind'l. EIClms., 1000 S. 

Bascom Ave. 
Conn Fairfield, Utronic Inc., 273 Linwood Ave. 

203-255-4521 
Ga Atlanta, Jackson Elctrncs., 1135 ChattahOOChee 

Ave, NW 404-355-2223 
III Chicago, Elctm. Distr. Co., Inc., 4900 N: Elston 

Ave. 
III Palatine, Ohm/Elctms, 645 Vermont Ave 

312-359-5500 
Ind Ft. Wayne, I't. Wayne Elctrns. Supply, 3606 

Maumee Ave. 219-742-4346 
Ind South Bend, Radio Distr Co Inc, 1212 High St 

219-287-2911 
Ky Louisville, Burks, P.I., 842 S. 7th 502-589-3960 
Md Ba~imore, Radio Elec. Service Co., 1026 

Cromwell Bridge Rd. 301-823-0070 
Mass Wobum, Abbott Elctm., 902 Main SI. 

. 617-935·2040 
MIch Muskegon, Western Elctm Supply, 1781 5th St 

616-722-7628 
MIch Romulus, PIoneer/Michigan, 6337 N. Beverly 

Plaza 313-729-8500 
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Minn Duluth, Northwest Radio, 123 E. First SI. 
218-727-1565 

Mo SI. Louis, Van Sickle Radio Elctrns, Inc, 1915 
Washington Ave 314-MA-I-5000 

Neb Omaha, J-B Distributing Co., 1616 Cass St 
402-341-5525 

Neb Omaha, Radio Equipment Co., Box 3843, 625 N. 
18th SI. 402-341-7700 

NJ Pennsauken, Reeso Eltrns.-Div. of Astax, Airport 
& Central Hwys. 609-662-4000 

NJ Springfield. Federated Elctrns. Div. Federated 
Purchaser, Inc., 155 Rte. 22 201-376-8900 

NY Binghamton, Wilshire Elctrns., 617 Main SI., 
Westover Plaza 607-797-1236 

NY Brooklyn, LACO Ind'!. Elctrns. Corp .. 4924 4th 
Ave. 212-492-9590 

NY Buffalo, Genesee Radio & Parts Co., 2550 
Delaware Ave. 716-873-9661 

NY Buffalo, Radio Equip. Corp., 196 Vulcan St 
716-874-2690 

NY LynbroOk, Peerless Radio, 19 Wilbur 51. 
, 516-593-2121 

NY New York, Midway Indl Elec., 38 E. 29th SI. 
212-889-0370 

Ohio Akron, Sun Radio Co., 110 E. Market SI. 
. J. 216-HE-4-2171 

Ohio Cincinnati, United Radio Co., Sufnmit & Reinhold 
Dr. 800-582-7080 

Ohio Cleveland, Pioneer Standard Elctrns., Inc., 4800 
E. 131st SI. 216587-3600 

Ohio Dayton, Pioneer/Dayton, 1900 Troy SI. 
513-236-9900 

Ohio Solon, REPCO, 6835 Cochran Rd. 216-248-8900 
Pa Altoona, Allegheny Elctrns, Inc, 800 Chestnut Ave 
Pa Erie, Mace Elctm., 2631 W. 8th 51. 814-838-3544 
Pa Philadelphia, Simco Inc., 3907-11 N. Broad SI. 

215-BA-9-1880 
Pa Reading, Barbey Elctrn., 333 N. 4th 51. 
Tenn Chattanooga, Curle Elctrns .. 18t3-S. Market 
Tex Ft. Worth, Swieco, Inc., Box 670,1518 E. 

Lancaster St 817-335-6521 
Tex Houston, Geophysical Supply Co., Box 52230 

713-224-0621 
Tex Houston, Harrison Equip. Co. Inc., 1616 

McGowen SI. 713-224-9131 
Utah Salt Lake City, Standard Supply Co., 225 E. 6th 

So. 801-355-2971 
Va Norfolk, Priest Elctrn., 6431 Tidewater Dr. 

703-855-2021 
Wise Milwaukee, Marsh Elctrns., 6047 W. Beloit Rd. 

414-545-6500 
--- Advertisement ---

Professional hand tools for every type 
of assembly and service job - pliers, 
wrenches, screwdrivers, nutdrivers, 
wire strippers, socket sets, offset 
screwdrivers, special tools for special 
applications - nationwide availability 
through local distributors. Send your 
~celite inquiries to 560 Bank St. 

I 
XENON CORP:, 39 Commercial SI., Medford, Mass., ' 

02155, Tel: 617-395-7634; Pres: L.A. Panico 
XENTEK, INC .. 10912 S. Painter Ave .. Santa Fe Springs, 

Calif., 90670. Tel: 213-944-4417; Gen. Mgr: L. Kester 
XEROX DATA SYS., Sys. Prods. Depl., 701 S. Aviation 

Blvd., EI SegundO, Cal, 90245, Tel: 213-679-4511, 
TWX: 910-325-6630; Sis. Mgr: R. Alexander 

NM Albuquerque, Thorson Co. 505-265-5655 
NY Hartsdale, XDS 212-792-6821 
NY Rochester, XDS 716-244·9020 
Pa FI. Washington, XDS 215-643-4250 
Tex Houston, Xerox Data Sys. 713-623-0510 
Utah Salt Lake City, Thorson Co. 801-322-2127 
Wash Seattle, Thorson Co. 206-632-0710 
For: Can., Dorval, P.O., XDS 514-683-3755 

XYNETICS, INC., Box 1450, Canoga Pk., Cal., 91304, Tel: 
213-887-1022; Sis. Mgr: A.L. Davison 

YAMASHINA SEIKI CO., LTD., 20 Kitsone Yaba-cho, 
Yamashina Higashlno, Higashiyama-ku, Kyoto, Japan, 
Tel: 075 (581) 1161, TWX: YASEC YAMASHINA; Sis. 
Mgr: Shigenobu Nagamori 

Local Sales Offices & Reps. 
NY New York. Tokyo Soeki Inc. 212-986-7939 

YASKAWA ELEC. AMERICA, INC., 100 BUss Dr., Oak 
Brook, III., 60521, Tel: 312-654-3950; Gen'l. Mgr: M. 
Yokota; Mgr. Mktg: Y. Kusuda; Mgr. Sis: H. Matsuo 

Local Sales Offices & Reps. 
NY New York, Yaskawa Elec. Mfg. Co., Ltd. 

212-986-0084 
YELLOW SPRINGS INSTA. CO., INC., Comps. Div. EEM, 

Box 279, Yellow Springs, Ohio, 45387, Tel: 
51.3-767-7241, TWX: 810-450-2730; SM: J. Gerdes; 
Sis. Promotion Mgr: R. Horn 

ZARING INDS.,INC., Box 594, Westfield, Ind., 46074, Tel: 
317-846-2571; Sis. Mgr: W.S. Zaring; V. Pres.-Chief 
Engr: J.J. Lisciandra 

ZEHNTEL, INC., 2440 Stanwell Dr., Concord, Cal .. 94520, 
Tel: 415-676-4200, TWX: 910-481-9473; Mktg. Mgr: P. 
Goodrich 

Local Sales Offices & Reps. 
Ala Huntsville, Gentry Assocs., Inc. 205-534-977 I 
Cal Los Angeles, Scientific Devices 213-641-4800 
Cal Mountain View, Scienti1ic Devices 415-964-4230 
Fla Orlando, Gentry Assocs., Inc. 305-894-4401 
III Chicago, Pivan Engineering Co. 312-539-4838 
Ind Indianapolis, Pivan Engineering Co. 317-253-1681 
Kens Mission, Pivan Engrg. Co. 913-722-1030 
Mass Waltham, McBAR Assocs. 617-890-0233 
Minn Minneapolis, Pivan Engrg. Co. 612-537-4501 
11.40 Manchester, Pivan Engrg. Co. 314-227-3501 
NJ Fort Lee, Technical Mktg. Assocs. 201-224-6911 
NJ Pennsauken, Megargel/Himmelstein Assocs. 

609-662-3081 
NY Syracuse, Labtronics, Inc. 315-454-9314 
NC Burlington, Gentry Assocs., Inc. 919-227-3639 
Tex Houston, Data "'I\<tg. Assocs., Inc. 713-686-9627 
Va Arlington, Gans-FryUng, Inc. 703-527-3262 
Wash Renton, Johnston Assocs. 206-271-0272 

ZELTEX, INC., 1000 Chalomar Rd., Concord, Calif., 94520, 
Tel: 415-686-6860 Ext. 42, TWX: 910-481-9477; Sis. 
Mgr: D. Terry 

Local Sales Offices & Reps. 
Ala Huntsville, Mekco Assocs. Inc. 205-881-3721 
Cal Los Alios, Cain·White Co. 415-948-6533 
Cal Los Angeles, QT. Wiles & Assocs. 2t3-649-1232 
Fla Casselberry, Mekco Assoes .. Inc. 305-831-3355 
III Elmhurst, Scott Assocs. 312-279-5681 
Kans Merriam, Tech. Reps., Inc. 913-432-4110 
Mass Burlington, J. & J. Assocs. 617-272-2606 
Minn Minneapolis, Scott Elctm. Sis. 612-929-2985 
Mo Hazelwood, Tech. Reps., Inc. 314-524-6900 
NJ Bordentown; Dyna Rep 609-298-6700 
NM Albuquerque, Cleveland Entprs. 505-298-7671 
NY Elbridge, L-Tron Corp. 315-689-3787 
NY Middletown, Neville & Vespa 212-539-1515 
NC Burlington, Mekco Assocs., Inc. 919-226-7177 Local Sales Offices & Reps. 

Ariz Phoenix, Thorson Co. 
Cal Orange. Xerox Data Sys. 
Cal Santa Clara, XDS 

602.956-5300 Ohio Berea, Geotronlx Mktg. Assoc. 216-238-8520 

Colo Denver, Thorson Co. 
Fla Orlando, XDS 
III Chicago, XDS 
Md Rockville, XDS 
Mass Wellesley, XDS 
Mich Southfield, XDS 

714-639-6207 Ohio Columbus, Geotronix Mktg. Assoc. 614-457-8472 
408-246-8330 Tex FI. Worth, Carey Wolf Assoc. Inc. 817-738-1>J96 
303-355-3521 Va Springfield, Dyna Rep 703-321-8630 
305-841-6371 Wash Bellvue, Vantage Corp. 206-455-3460 
312-693-6060 For: Can:, Ouebec, Vitel Elctrns. 514-331-7393 
301-424-6700 ZENITH CONTROLS INC., 830 West 40th SI., Chicago, III., 
617-237-2300 I 60609, Tel: 312-247-6400; Sis. Engr: R. Tindle; Sis. 1 
313-353-7360 Engr: R. Cochran 

ZOOMAR 

ZENRAO CONTROLS CO., 529 E. Gutierrez SI., santa 
Berbara, Ca., 93103, Tel: 805-965-4996; Sis. Mgr: A. 
Radford 

ZERO MFG. CO., Zero West Div., 777 Front SI., Burbank, 
Cal., 91503, Tel: 213-846-4191, TWX: 910-498-2237; 
Sis. Mgr: M.S. Huffman ................... : ............ Vol ae341 

Local 'Sales Offices & Reps. 
Ariz Phoenix, Howe & Howe SIs.\ Inc. 602-264-7971 
Cal Burbank, Zero-West Div. 213-846-41 91 
Cal Palo Alto, Northem Calif. SIs. Office 

415-964·7700 
Cal San Diego, Clark & Co., Inc. 714-298-6351 
Fla OrlandO, Datarep, Inc. 305-855-8945 
Aa St Petersburg, SI. Petersburg Clearwater Int'l. 

Airport 813-531-8991 
Fia SI.Petersburg,Datarep 813-345-8503 
III Chicago, Carlson Elctrn. SIs. 312-774-0277 
Ind Indianapolis, Leslie M. De Voe Co. 317-257-1227 
La New Orleans, Davies Assocs. 504-522-9027 
Md Baltimore, R.P. Luce & Co. 301-752-8200 
Mass Monson, Zero-East Divn. 413-267-5561 
Mich Dearborn. Villani P"ch9r 313-271-4600 
Minn Minneapolis, Sian Clothier Co. 612-869-5945 
Mo SI. Louis; Garlson Elctrn. Sis. 314-991-0262 
NJ Berkeley Heights, A. P. Luce & Co .. Inc . 

201-464-6440 
NM Albuquerque, F.Y. Gates Co .. Inc. 505-265-6794 
NY New Hyde Park, A.P. Luce & Co., Inc. 

516-437-4550 
Ohio Dayton, Neal Bear Corp. 513-299-3566 
Ohio Richfield, Neal Bear Corp. 2 i 6-659-3131 
Pa Philadelphia, R. P. Luce Co .. Inc. 215-884-8385 
Pa Pittsburgh, B.E. Gibson Co. 412-823-8310 
Tenn Cleveland, Vaughn Sis. Co. 615-472-0501 
Wash Bellevue, Ruggles Technical Sis. 206-455-2778 
For: Can., Weston, Ont., C.A. Pipe & Assoc., Ltd. 

416-249-1766 
ZEUS IND'L. PRODS., Foot of Thompson St., Raritan, N.J., 

08869, Tel: 201-526-0800, TWX: 710-480-9346; Pres: 
A.D. Hoyt; V. P: O.F. Hoyt 

ZEVA ELEC. CORP., 3 Greatmeadow La., Hanover, N.J .• 
07936, Tel: 201-887-1399; Sis. Mgr: W. Plattner. 

ZI· TECH DIV., Aikenwood Co., Box 26, 223 Forest Ave., 
Palo Alto, Cal., 94302, Tel: 415-326-2151; Sis. Mgr: G. 
Ziman 

ZlERICK MFG. CORP., Radio Circle, MI. Kisco, N.Y., 
10549, Tel: 914-666-2911; Mgr. Customer Svc: R. 
Bennett; Ass'1. Sis. Mgr: A. Noyes; Sales: J. Tarun 

Local Sales Offices & Reps. 
III Chicago, K. D. Engle Co. 312-539-1820 
Ind Indianapolis, K. D. Engle Co, 317-356-3001 
NM Albuquerque, The Thorson Co. 505-285-5655 

ZIPPERTUBING CO., 13000 S. Broadway, Los Angeles, 
Calif., 90061, Tel: 213-321-3901, TWX: 910-346-6713; 
Pres: W.A. Plummer 

Local Sales Offices & Reps. 
Ariz Phoenix 
Fla Orlando 
11\ Chicago 
Md Baltimore 
Mass Boston 
NJ Totowa 
Ohio Cleveland 
Tex Dallas 

ZIPPt:RTUBING Local Distributors 

602-967-8888 
305-671-7399 
312-289-3000 
301-675-3385 
617-429-6780 
201-256-4980 
216-734-3286 
214-521-9240 

Tenn Chattanooga, Curle Elctms., 1813-S. Market 
ZIRCONIUM CORP. OF AMER., See Zircoa Div. Corhart 

Refractories 
ZIRCOA DiV. CORHART REFRACTORIES CO., Box 

39217, Solon, Ohio, 44139, Tel: 216-248-0500; Custr. 
Svc. Supv: N.E. Bednar 

ZONIC TECH. LABS., 8927 Rossash Rd., Cincinnati, Ohio, 
45236, Tel: 513-891-6390, TWX: 810-461-2470; Sis. 
Mgr: Terry A. Dunlap 

ZOOMAR,INC., 5S Sea Cliff Ave .. Glen Cove, N.Y., 11542, 
Tel: 516-0R-6-1900; VP: W. Steuer; Mktg. Mgr: E.F. 
Henckel 

This is the Last Page of the Manufacturers and Sales Office's Directory 
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ALABAMA 
ALBERTVILLE 

EL~~J.Rg~~C4::'RJMo~~:C~Y8~~:~~\~ ~i.Mt~~t:i; 
S. M. Heaton 

ANNISTON 
RADIO OIST. & SUPPLY CO., 125-27 W. 10th St., 

36201, (205) 236·8654, Pres: G. T. Mosleller, Jr. 
BIRMINGHAM 

~OGRBJ1C~WI~ iOEQt1~~ ~g~,rtM~eij!~" A~~~3~outh, 
35233, (205) 328·4525 

DECATUR 
FORBES DIST. CO., 1522 5th Ave. S.E., 35601 
DOTHAN 
CARMICHAEL WHOLESALE SUPPLY CO., 138·40 S. 

Fosler St., 36301, (205) 792.0066, Mktg./Adv. 
Mgr.: John L. Bryan 

GADSDEN 
RADIO DIST. & SUPPLY CO .. 121 E. Broad st., 35903, 

(205) 547-1636, 
HUNTSVILLE 
ATLAS WIRE & CABLE CO. INC., Box 3148, 35810, 

CO~~~~5:O~6~~b Wallace Ave., Suite 114, 36801, 

CR~ik7l*·8~~~TSVILLE, INC., 2310 Bob Wallace 

~~tL ii~ti'K3U~~'T~t~lc~9B~2~133, 35807 (205) 
539·0691 

INDUSTRIAL ELEC. SUPPLY, 2112 Memorial Pkwy. S. 
M~~'i~3NISOCIATES, 211 CurtiS Dr., 35801, (205) 

M. C. SALES, INC., 904 Bob Wallace Ave., (205) 
539·8476 

MOCK ELECTRONICS, INC .. 2310 Memorial Pk,~.W. 
PO~g~~ ~~~mr,N}Wx: l:fci:1~~~22~~ler Dr., 07, 
MOBILE 
ELECTRONIC DISCOUNT STORE, 1170 Beliline High· 

ELE8M:leg~U\t,!t~ ~6~'rs~2Holcombe Ave., 36606, 
~05~ 478·0455, Sis. Mgr.: Dave Guess 

~~E~FALWgis~~sto.~\~~t"e~~t P~i;,:6~~w.y s .. 
36609, (205) 344·0450 

MONTGOMERY 
FORBES ~LEC. DIST., 915 Court St., 36104 
MUSCLIi' SHOALS 
JONES ELECTRONICS INC., 902 Woodward Ave., 

35660, (205) 383·1241, Sis. Mgr.: S. Jones 
OPELIKA 
SOUTHERN ElECTRONICS CORP., 36801, (205) 145-

5298, Ind. Sis. Mgr •• R. C. Scott 
SELMA 
RAg:U;~~TS, INC., 1125 Church St., 36701, (205) 

TROY 
RAg~g:~~TS, INC., 208 Colleae St., 36801, (205) 

TUSCALOOSA 
RADIO PARTS, INC., 402 20th Ave., 35401, (205)· 

758·5$85, SIs. Contact: John smith 

ALASKA 
ANCHORAGE 
YUKON RADIO SUPPL~.~222 Commercial Dr., 99S01, 

(907) 277·7117, lWX, 25-101, SIs. Mgr.: J. 
Vahtsevanos 

FAIRBANKS 
YU:fi\~~Pl0 SUPPLY, 1112 Cushman, 99701, (901) 

NOME 
KELLERS REFRIGERATION, Box 906, (907) 443·2340 

Distributors Directory 
GEOGRAPHICALLY ARRANGED 
This is the geographic listing of more than 1,000 electronic 
distributors and their branch locations in geographic 
arrangement. It lists distributors by state, alphabetically, 
and alphabetically by city within that state. The listing for 
each distributor duplicates the information that appears for 
him in the preceding alphabetical listing. If you know 

electronic engineers master the name of the distributor you want to reach, you can 
find it quickly in the alpha directory. If you need to know 
who the distributors are in your area, use this geo portion of 
the directory to determine a complete listing of 
distributors in any given city or state. 1973-74 
This directory was completely revised and 
updated for this editiDn prior to publication. 
Thus the information is current as of Spring 1973. 

ARIZONA 
MESA 
HI9~~.f:k:~'SI~~CMgl.~D.~e ~:;~ St., 85201, (602) 
NOGALES 
GUARANTEE ELECTRONICS CORP., .301 Morley Ave., 

85621, (602) 287·5781 
PHOENIX 
BLACK & RYAN OIST., P.O. Box 2935, 2645 E. Wash· 

ington, 85036, (602) 275·6311, Sis Contact: Doug 
Ealy 

CRAMER/ARIZONA, 2816 N. 16th St., 85006, (602) 
263·1112 

DALIS ELECTRONiC SUPPLY, 917 North 7th St" 85006, 
(602) lSI, SIs. Mgr.: Ed Loy. 

HAMllT NET ELECTRONiCS, 1139 N. 28th Ave., 
85009 9·1391 

KI~~~ ~m.9~~~lk~l~ Rd., 85034, (602) 
LIBERTY ELECTRONICS/ARIZONA, 3612 N. 16th St., 

85016, (602) 264·4438 
METERMASTER PHOENiX, 2633 E. Buckeye Rd., 8S034, 

M11Fc3) mJ3.tONIC DIST., 2104 W. Peoria Ave., 
(602) 944·2281 

MOlTRONICS INC., 2746 W. Palm La., 8S009, (602) 
272-7951, TWX: 910·951·1512, Mktg./Adv. Mgr.: 

Rlg~"t.;' ~i.Jl!fllll:lcs ARIZONA, 4521 Exeter Blvd., 
85108, (602) 959·2301 

STERLING ELECTRONICS, INC., 1930 N. 22nd Ave., 
(602) 258·4531 

WEATHER FORO CO., R. V., 1917 N. 251h Dr., Carson 
Ind. Pk., 8S009, (602) 272-7144 

SCOTTSVILLE 
BARNHILL FIVE, INC., 1329 E. Stetson Dr., (602) 

947·7841 
COMPAR ARIZONA, P.O. Box 1607, 85252, (602) 

947·4336. TWX: 910·950·1293 
WACO ELECTRONICS, 7117 3rd Ave., (602) 947·4297 
TEMPE 
OMNI SPECTRA INC., 1040 W. Alameda Dr., (606) 

966-1471 
TUCSON 

DALIS ELECTRONIC SUPPLY, 3380 E. Alo Way, 85713, 

INL~~26 ~r~cWJNIC SUPPLY CO., 715 E. Broadway, 
85719, (602) 624·4402, Sis. Mgr.: Bill Spivey 

ARKANSAS 
FORT SMITH 
ARKO·INTERSTATE ELECTRIC CO., 37 So. 41h SI., 

12901, (SOl) 782·4061 
CARTER ELECTRONIC SUPPLY CO., INC., 301 Towson 

~ri~i 6u2n9n01, (501) 783-4129, Mktg./Adv. Mlr.: 

LITTLE ROCK 
CARLETON·BATES CO., 6821 Scott Hamilton Dr., 

ST~~i~~' b~J~~~~tl~I~N~sc~,8r68fg· s~~nt'l.~mll. 
ton Dr., 72209, (501) 562·9200 

PINE BLUFF 
CARLTON·BATES CO., 1510 Stale St., 71601, (501) 

535·1354 
TEXARKANA 
INTERSTATE ELECTRIC CO .. 307 E. Front St., 75S01, 

(501) 712·3751 

CALIFORNIA 
ANAHEIM 
BALL ELECTRONICS, .2960 Ball Rd., 92640, (714) 

328·1310 
HE~r2~9~~10 INC., 931 No. Euclid st., 92801, (714) 

5HELCO ELECTRONICS SUPPLY, SOl S. Brookhursl 
St., 92804, (714) 772·1441 . 

WEATHERFORD CO., R. V., 1550 Babbitt Ave., 92805, 
(714) 547·0891 

AZUSA 
BALDWIN PARK ELECTRONICS SUPPLY CORP., The 

Shelco Bldg., 305 E. Gladstone St., 91702, (213) 

SHU~P~~ECV~Om~~: s\l'Mi~~~~ E. Gladstone St., 
91702, (213) 969·1793 

BAKERSFIELD 
J. f25~5~~~CKLE CO., SOO E. 19th SI .. 93305 (805) 

KIESUB CORP., 318 21st St., 93301, (80S) FA7·5535 

[
INDUSTRIAL DISTRIBUTORS 

ARCO • CD • CENTRALAB 
MALLORY • SPRAGUE 

CAPACITORS 

.uet.ONICS 
PALO ALTO, CA 

415/326-5432 654 High St. 94301 
SAN FRANCISCO, CA 

415/621501444 1444 Markei St. 94102 
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CALIFORNIA (Baldwin Park) 

Cramer is proud 
to number 

ALLEN
BRADLEY 

among the fine electronic 
names that we stock and 
distribute. 
Call anyone of our 36 
locations nationwide. 

Resourceful 
Everything to make your job easier. 

cramer 
CRAMER ELECTRONICS, INC. 

BALDWIN PARK 
BALDWIN PARK ELECTRONICS SUPPLY CORP., 1842 

N. puente Ave., 91706, (213) 962·1091 
BARSTOW 
BARSTOW ELECTRONICS SUPPLY, 876 E. Williams, 

92311, (7l4) 256-8928 
BELMONT 
ERIC ELECTRONICS, 111 Glenn Way, 94002, (415) 

593·8284, Mktg./Adv. Mgr.: D. Turnquist 
BUENA PARK 

S. (~I:)L~~I~l~~~~SSI~~CMg~1Jt. r.e~~~a~~?'" 90621, 
BURLINGAME 
COMPAR CORP., 828 Airport Blvd., 94010, (415) 

347.9501, TWX: 910·374·2841, Production Mgr.: 
J. Louie 

ROSE ELECTRONICS, 846 Stanton Rd., 94010, (415) 
697·0224, TWX: 910·371·7250, Sis. Mlr.: Bill Hubbs 

CARSON 
HI·REL DIST. SALES, 20507 S. Belshaw Ave., (213) 

537-6500 
CHATSWORTH 
WESTATES ELECTRONICS CORP., 20151 Bahama St., 

(213) 341-4411 
CHICO 
DUNLAP ELECTRONICS, 824 Cherry st., 95926, (916) 

342·8313 
COSTA MESA 
MAR VAC ELECTRONICS, 1829 Newport Blvd., 92627, 

(714) 540·3280 
CULVER CITY 
HAMILTON ELECTRO SALES, (213) 870·7171 
JSH ELECTRONICS~NC'9 8549 Hlluera st., 90230, 

l~IW. 8J~i:16, X: 10·340·8356, Ind. Sis. Mlr.: 

DOWNEY 
N~fk)E~~~~~CN~~'I.:.~8.ia'~et:~~e Blvd., 90241, 
EL MONTE 
MARSHALL CO., G. 5., 4674 Telstar Ave. 
EL SEGUNDO 
LIBERTY ELECTRONICS, 124 Maryland ·St., 90245, 

vrif~3) ~~~:1\l'8T10N GROUP, 124 Maryland St., 
1~~~i~.~3~:t~i~~~'; TWX: 910·348·7111, Mktl./ 

FRESNO 
J. C. ARBUCKLE CO., 2349 Kern St., 93121; (209) 

DUtt~5itEg{~o~f~s, Pf~~H'l.;~~~ley, 93703,· (209) 
266·6111 

INLAND ELECTRONIC SUPPLIES, 461 N. Fresno st., 
93701, (209)266-9666, Sis. Contact: W. E. Phillips 

GARDENA 
COMPAR LOS ANGELES, .. 2014 W. 139th st., 90249, 

(213) 327·6550, TWX: 910·346-8316 
sANTA MONICA·BELL ELECTRONICS, 306 E. Alondra 

=1:~·M:~~f.' A~~~) 321·5602, TWX: 910-346-6336, 
GARDEN GROVE 

~i~~t~ E€t{lfWC~f~s~~~2512J:,:~o~I~~~" iz~ 
(714) 530·0555 

GLENDALE 

WEti~':ft~F&~g) ~~9.~51.·,v~~2~t~: ~~r3~n~rnyRa~d 

DISTRIBUTORS DIRECTORY - Geographical 
GOLETA 
CHANNEL RADIO SUPPLY CO., 108 Arco camino, 

93017, (80S) 968·3918 
RADIO PRODUCTS SALES·GOLETA, 350,E So.' KellOiI 
Ht~t¥A~g17, (805) 964·6823 

DU:t.~9~~ECTRONICS, 25354 Cypress, 94544, (415) 

MILLERS ELECTRONIC SUPPlY, 21726 Meekland Ave., 
94541, (415) 537-5833 

HOLLYWOOD 
HOLLYWOOD RADIO & ELEC., 5250 Hollywood Blvd., 

YAl2tWJfg'mhRIC CO., 6616 Sunset Blvd., 90028, 
(213) 465·3186, Sis. Mgr.: J. Michaels 

INGLEWOOD 
CALIFORNIA SWITCH & SIGNAL, 1009 Arbor Vitae, 

:g~~:IRJ~;~II~~a~S;0' TWX: 910·328,6567, Sis. 
HURLEY ELECT. OF INGLEWOOD, 210 E. Hardy Blvd., 

. 90301, (213) OR 8·7644 
NEWARK ELECTRONICS, 4747 W. Century Blvd., 

TI~3~tEJ¥~~Nlg8"£nf, ~~E~. ~i;:I:t., 90301, 
(213) 673·5900 . . 

WASSCO, 509 Centinella Ave., 90302, (213) 678-4121 
IRVINE 
CRAMER/LOS ANGELES, 17201 Daimler St., 92705, 

(714) 979·3000 
LANCASTER 
ELECTRONIC DISTRIBUTORS, 44539 N. loth W., 

93534, (805) WH 2·8421, Sis. Mgr.: Harry Gayle 
LA PUENTE 
KLAUSNER ELECTRONICS, 15418 E. Fairgrove Ave., 

91744, (213) 330·3445 
LONG BEACH 
KIESUB CORP., 311 W. Pacific Coast Hwy., 90806, 

(213) 591·1335, Sis. Mgr.: W. C. Sackman 
LOS ALTOS 
W~m?~~~.3~\ES, Village Corner Shopplne Ctr., 

LOS ANGELES 
ARS ELECTRONICS, 616 S. Holmby Ave., 90024, (213) 

279·1275, Sis. Mr.: Robert sanett 
BELL INDUSTRI 880 Century Park East, Suite 400, 

9 1851 
BEL , 1323 W. Florence Ave., 90044, 

b~025, (313)9~77.8561 
CALIFORNIA ELEC. SUPPLY, 1911 Armacost W., 

90025, (313) 47].8561 
CAL·STATE ELECTRONIC~ 5222 Venice Blvd., 90019, 

coWJ~k:J3A~~~~.~I~:O, fi~~ ~5ft7~g~~~5 
CUSTOM FIDELITY CO., 7925 Santa Monica Blvd., 

DY~~~~vl~~3b8.~4i~~g7so~fh ~tf~~ti~~iv~~~~~022, 
(213) 268·8531, TWX: 910-321·3032, Sis. Mlr.: 
Robert L. Marshall 

ELECTRONIC SALES, 2829 W. Pico Blvd., (213) 
737·1945 

ELECTRIC SWITCH, 4111 Beverly Blvd., 90004, (213) 
664·1141 

ELECTRO COMPo DIST., 122 S. Mission Blvd., 90033, 

FIJ~~W ~~t~WRLL, 13936 South Broadway, 90061, 
. (213) 532·2170 
HENRY RADIO INC., 11240 west Olympic Blvd., 90064 

(213) 477·6701, Telex: 673625, Sis. Mgr.: Cli Kahn 
KI~mFFTw~~8~18~~Wo~ Way, 90040, (21 ) 685· 
KIERULFF AIRLINE SUPPLY, 5666 Jillson St., 90040, 

Mm~k~~~t:,o° 5646 Jillson St.,90040, (213) 
685-4340 

MI~O~~~, (~~\~RJ~¥.~~~~: J~~·M::O~. ';f:J;~~sAve., 
MILO OF CALIFORNIA, INC., 1620 Cotner Ave., 90025, 

(213) 478·9854 
RADIO PRODUCTS SALES INC., 1501 S. Hill St., 90015, 
~1~! le":t-;~71TWX: 910·321·2416, Sis. Mgr.: 

RADIO PARTS SALES INC., 5220 S. Vermont Ave., 
90037, (213) 759·9177, Sis. Mgr.: B. Movel 

SHELLEY ELECTRONICS, INC., 11803 W. Plco Blvd., 

wJ~A~ mC~~~NICS, 5650 Jillson St., 90040, (213) 
685·9525, TWX: 910·580·3106 

MARYSVILLE 
DUNLAP ELECTRONICS, 1012 Sixth st .. , 95901, (916) 

742·7126 
MENLO PARK 
BELL INDUSTRIES, ELECTRONIC DISTRIBUTOR DIV., 

1070 O'Brien Dr., 94025, (415) 323·9431, TWX: 
910·373·1222 

MERCED 
DUNLAP ELECTRONICS, 159 W. 17th, 95340, (209) 

722·3936 

MODESTO 
DUNLAP ELECTRONICS, 419 Tenth st., 95354, (209) 

524·5191 
MONTEREY 
DUNLAP ELECTRONICS, 539 Romona Ave., 93940, 

ZAb1lW ~b~'~~2JF MONTEREY, 350 001 Monte Ave., 
93940, (408) 375·3144 

AB:g~o, ~~mRg~.~k~°i'wr.°~~~~79~:r6, ~r~: 
Mgr.: Frank Landefeld 

MOUNTAIN VIEW 
DUNLAP ELECTRONICS, 2025 Old Middlefield, 94040, 

EL~li) El~~f~g~ICS, 2288 Charleston, 94040, (415) 
961·3611, TWX: 415·910·379·6437 

HAMILTON/AVNET ELECTRONICS, 340 E. Middlefield 
Rd., 94040, (415) 961·7000 

~b~~tL Dm~TRS6Jic:1~c~~y:rl ~~1rcJa~56r~,6;4~~~ 
(415) 964·0820, TWX: 910-379,6970 

RAtEL ELECTRONICS, 815 Maude Ave"1415~ 965·2010 
SH~~~~Y(f~A::~~~20 INC., 2455 0 d iddlefield 
TERMINAL HUDSON ELECTRONICS, 880 Maude Ave., 

(415) 969·9240 
NEWPORT BEACH 
SEMICOMP, 4100 Birch, (714) 833·3070 
NORTH HOLLYWOOD 

DI~1~?88~~~·SIS~2~~~ta~r.rb.te~k wfrW:ms 91607, (213) 
OAKLANO 
BRILL ELECTRONICS, 610 E. 10th St., 94604, ~415) 

CA~~4·~mH:tR9l8.:\~~2~1~ S1"ve~I~~~~1 (:~r, 
GE~~~1[2&E~~ssY~ftM:'i~lt~t~~~~~nt Ave., 94611 
MILLERS ELECTRONIC SUPPLY, 530 E. 8th st., 94606, 

(415) 834·9185 
OCEANSIDE 
ELECTRONICS CENTER, 307 S. Hili, 92054, (714) 

722,5855 
ORINDA 
WESTERN REGION, 166 Overhlll Rd., 94565, (415) 

254·7299 
OXNARD . 
KIESUB CORP., 1162 Industrial Ave., 93030, (805) 

HU 3·9541 
PALO ALTO 
INTERMARK ELECTRONICS, Sub of Intermark Inc. 
KIERULFF, 3969 East Bayshore Rd. 94303, (415) 

968·6292, TWX: 910·379·6430 
METERMASTER, ~969 E. Bayshore Rd., 94303, (415) 

968·6292 
WEATHERFORD CO., R. V., 3240 Hillview Ave., 94304, 

(415) 493·5373 
WESCO ELECTRONICS 3973 E. Bayshore Rd., 94303, 

zAt115H~~tR4J~ICS, 654 High st., 94301, (415) 
326·5432, TWX: 910·372·6152 

PASADENA 
EMPIRE ELECTRONIC DIST. INC., 37 East Union St., 

LA~l~~M2k~D'~I'~m'r~b~I~I~'~~5~1~~k~olorado 
Blvd. 

POMONA 
WEATHERFORD CO., R. V., 1095 E. Third St., 91766, 

(714) 623·1261 
REDDING 
DUNLAP ELECTRONICS, 3060 Bechelll La., 96001, 

(916) 243·6513 
REOONDA BEACH 

M~~~7i.Lf21\~OW~.~IJ~,CSls~l}ir:' R~~W!~I Blvd., 
REDWOOD CITY 
ELECTRICAL SALES PROD., 465 Convention Way, (415) 

364·2621 
SCHAD, JOHN E. INC., 1740 Broadway, 94063, (415) 

368,3858 
RIVERSIDE 
ELECTRONIC SUPPLY,2486 Third St., 92507, (714) 

683·7300, Sis. Mgr.: Barry G. Hasterok 
SACRAMENTO 
AReAL SOUND & VIDEO, 2001 EI Camino, 95821, (916) 

927·4502 
DU~f~o~~ECTRONICS, 1800 ,18th st., 95814, (916) 

ZACKIT CORP. OF SACRAMENTO, 1831 J St., 95814, 

sAW~jM~~o3WECTRONIC SUPPLY CO., 1219 South 
St., (916) 441·4821 

SALINAS 
PENINSULA ELECTRONIC SUPPLY INC., 40 W. Gabll.n 

St., 93901, (408) 422·5318 
SAN BERNARDINO 
ARROWHEAD RADIO & T.V. SUPPLY CO., 1212·16 "D" 

St., 92405, (714) 884·9011, Sis. Mer •• Hal Hamilton 

[
INDUSTRIAL DISTRIBUTORS 

. MALLORY DURACELL • BURGESS 
EVEREADY • RCA 

BATTERIES 

ELECTROIlICS 
PALO ALTO, CA 

415/326-5432 654 High 51. 94301 
SAN FRANCISCO, CA 

415/626-1444 1444 Market SI. 94102 
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DISTRIBUTORS DIRECTORY - Geographical 

HI. Flo SUPPLY CO., 418 Baso Line, 92410, (714) 

KI:=~r~JRP~~S91~1.:{ Pft~ls~~am~~~ (714) TU 5· 
6807 

SAN CARLOS 
STERLING ELECTRONICS, 1061 Industrial Rd., (415) 

592·2353 
INTERMARK 100 Induslrl.1 Way, (415) 592·1641 
SAN DIEGO 
COrts~~J:N DIEGO, 7138 Convoy Ct., 92111, (714) 

CRAMER/SAN DIEGO, 8975 Complex Dr., 92123, (714) 
565·1881 

HAMILTON/AVNET ELECTRONICS, 8917 Complex Dr., 
92123, (714! 279·2421 

k~l~Ht'FAF~K8M~~g~:0Iv;~;' JIm,21iUf~~8.2112, 
TWX, 910-335·1182 

MARSHALL, G. S. CO., 7990 Ensineer Rd. 
METERMASTER, 8797 Balboa Ave., 92123, (714) 

278·2112 
MILO OF CALIFORNIA, INC., 4955 Mercury St., 92111, 

(714) 292·0900, TWX, 695·064 
MOLTRONICS OF SAN DIEGO, 7969 Enslneer Rd., 

PO?Jltt'E~E~~R~rfl~g~~NJ~X52~°i.~~~~0~~lla Way, 

RA~l~) ~:gD'lJ~:S SALES· SAN 01 EGO, 7889 Claire· 
monl Mesa Blvd., 92111, (714) 292·5611 

RICHEY ElECTRONICS, INC., 5258 Kearny Villa Way, 

SH~m~', V.l:tE~~~~~~S INC., 3347 Industrial Ct., 
(714) 459·3701 

SHANKS & WRIGHT INC., 2045 Kettner Blvd., 92101, 
(714) 239·0176, Sis. Mgr., R. E. Brubaker 

STERLING ELECTRONICS, 6158 Mission Gorge Rd., 
(714) 283·6575 

WEATHERFORD CO., R. V., 7872 Raytheon Rd., 92111, 

wm~~~78R~~%, 1415 India St., 92101, (714) 
239·0361 

SAN FRANCISCO 
HAUER ELECTRONIC SUPPLY,1185 Mission St., 94103, 

(415) 621·0552, Sis. Mgr., Karl Hauer 
PLOUGH ELECTRIC SUPPLY CO., 1155 Bryant St., 

ZA~4J5M~~:g~7cs, 1444 Market St., 94102, (415) 
626-1444'sWAoWRirMJi~t~~;'G~r' O. Onken 

1811,1813, 1614,-1615, 1616, 1625 
SAN JOSE 
CALVERT ELECTRONICS INC., P.O. Box 5066, 95150, 

DU~r:~ 1ti8f~ANm~'2~~°i:30~~i;c'al, 95031, (408) 
287·2627 

MILLERS ELECTRONIC SUPPLY, 1391 N. lOth St., 
95112, (408) 295·6818 

PENINSULA ELECTRONIC SUPPLY INC .. 980 S. First 
St., 95110, (408) 294-3594, Sis. Mgr., R. Johnson 

QU:~~:i06,LWJ:,0~t%~3:8.~oN~," ~~OM:~~5Rze<::J 
SHAD, JOHN E., INC., 975, S. Bascom, 95128, (408) 

275·6484, Sis. Conlacl: John E. Schad 
SAN PEDRO 
NEPTUNE ELECTRONICS, INC., 921·925 N. Pacific Ave., 

90731, (213) 833·5291, Sis. Mgr.: John Harrison 

It took more 
than talk to make 

us the best 
source for 
NATIONAL 

SEMICONDUCTOR 
in Connecticut. 

.rom.tock: 
DIGITAL·BI·POLAR-TIl Series SN 54/74; 
TRI STATE Logic and 930 DTL. 
LlNW: DP AMPS; Comparators; Sense AMPS; 
Line Drivers; Receivers; Regulators; 
Communication Circuits; Dual Transistors. 
MUS-LSI: Dynamic; Static; ROMS; RAMS; 
logiC Devices. 
HYBRID: Special Function Integrated Circuits; 
Digital Drivers; Linear Amplifiers; Analog 
SWitches; MOS Drivers, 
TRANSISTORS: NPN, PNP; N Channel; 
P Channel; Dual Field Effects (FETS); 
JAN TX, 

WILSHIRE nECTRONICS/CONN. 
Diy. of Wilshire 011 Co. of Texas 
Formerly Connecticut Electro S6les 
2554 State Street 
Hamden, Connecticut 06517 
(203) 281·1166 

SAN RAFAEL 
MILLERS ELECTRONIC SUPPLY, 134 Jacoby St., 

94901, (415) 453·1130 
SANTA ANA 
lNTERMARK, 2920 W. Warner St., (714) 540-1322 
SANTA ANA ELECTRONICS, 832 E. Fourth St., 92701, 

(714) 547·7021, Sis. Mgr., J. Angel 
SANTA BARBARA 
CHANNEL RADIO SUPPLY CO., 18 E. Orlega St., 93101, 

(805) 965·8551, Sis. Mgr.: Bob Shannon 
LECTRONIC KIT & PARTS INC., 513 Siale St., 93101, 

(805) 962·4817, Sis. Mgr.: Wm. Meyer 
SANTA CLARA 
CALVERT ELECTRONICS INTERNATIONAL, Box 5066, 
FISHER BROWNELL, 3381 Edward Ave., 95050, (408) 

95051, (408)265·0521 
244'6182, Sis. Mgr.: C. Kenyon 

MOLTRONICS OF SANTA CLARA, 337 Malhews St., 
95050, (408) 244·7600, TW: 910·338·0036 

SANTA MONICA 
MASTER DISTRIBUTORS, 1553 17lh St., 90404, (213) 

395·2637 Sis. Mgr.: John Yednock 
SANTA ROSA 
BASHAM·CHRISTENSEN, 2600 Mendocino Ave., 95401, 

(707) 546-0835, Sis. Conlacl: K. W. Christensen 
MILLERS ELECTRONIC SUPPLY, 59 Maxwell Ct., 95401, 

(707) 542·5423 
PLANTE ELECTRONICS, INC., 521 Mendocino Ave., 

95401, (707) 544·0755, Sis. Mgr.: B. Pintane 
SEPULVEDA 

MI(~~~W~4~~~~~Ni~x: 8m.4~6~~1~' Ave., 91343, 
SOUTH GATE 
MOLTRONICS, 5610 E. Imperial Hwy., 90280, (213) 

773'6521, TWX, 910·583·1947, Sis. Mgr.: B. Perry 
STOCKTON 
DUNLAP ELECTRONICS, 27 S. Grant SI .. (Box 1970), 

95201, (209) 466·3373, Sis. Mgr.: J. Clake 
SUNNYVALE 
ACACIA SALES, INC., 384 San Aleso Ave., 94086, (408) 

735'()100, Sis. Mgr., A. Keuser 
CRAMER/SAN FRANCISCO, 720 Palomar Ave., 94086, 

M~~g~Ami5~,l~. S., 732 N. PasloriaAve., 734·1900 
WE1~~~ND ELECTRONICS, 1118 Elko Dr., (408) 734· 

SUN VALLEY 
RICHEY ELECTRONICS, INC., 10871 La Tuna Canyon 

Rd., 91352, (213) 875·2862, TWX: 910-498·2205, 
Sis. Mgr., J. Graham 

STERLING ELECTRONICS, (213) 767·5030 
VALLEJO 
ZACKIT CORP. OF VALLEJO, 1815 Sonoma Blvd., 

94590, (707) 644·6676 
VAN NUYS 
ALLEN, R. G. CO., INC., 13609 Salicoy St., 91902, 

(213) 989·1700, TWX, 910-495·1799 
CAPITOL ELECTRONIC SUPPLY, 15219 Siagg 51., 

91405, (213) 781·8410, Sis. Mgr.: G. Unkeles. 
I. C. ELECTRONIC SUPPLY, 16723 Roscoe Blvd., 91406, 

(213) 893·9311, Sis. Mgr.: D. Scoll 
INTERMARKET, 71110 Gerald Ave. 
KIESUB CORP., 14745 Oxnard St., 91401, (213) 

TR 3·1309 
C. H. MITCHELL CO., 14614 Raymer st., (213) 994· 

9466 
PACIFIC SWITCH CONTROLS, 14048 Burbank Blvd., 

(213) 873-4802 
PATANE AVIONICS, INC., 5937 Kester Ave. 91401, 
~213) 988'4455, TWX, 495·2034, Sis. Mgr.: 'A. Patane 

S ~&hr3t & ASSOC., 15216 Burbank Blvd., (213) 

VENTURA 
CAPP'S TV ELECTRONICS, 2405 Thompson Blvd., 

93003, (805) 648·3189, E. C. Loughboro, Owner 
VICTORYVILLE 
VICTORVILLE ELECTRONICS SUPPLY, 15390 7th St., 

92392, (714) CH !>-3401 
WALNUT CREEK 
MILLERS ELECTRONIC SUPPLY, 1263 Arroyo Way, 

94596, (415) 934·3000 
WESTMINSTER 
J K ELECTRONICS, 6841 Weslminsler, 92683, (714) 

894·2532 
WHITTIER 
o & S ELECTRONICS, 13425 Telegraph Rd., 90605, 

(213) 944·8001 
WOODLAND HILLS 
INTERSTATE MKTG. ASSOCS., 22030 Ventura Blvd., 

(213) 883·7606 
JACO ELECTRON ICSt INC"9 21201 Oxnard St., 91364, 

RA~~~R~8~~0~6NE~~S, ll1i~?;'m~l Oxnard 51., 

SE~11~rrlJ~m:8lil~:PT~~Ng~021~~tb~ard 51., 
91364, (213) 887·4560, TWX, 910·494-1923 

COLORADO 
ARVADA 
MARSHALL, G. S. CO., 5047 W. 64 Ave. 
AURORA 
JET ELECTRONIC SUPPLY CO., INC., 1455 Florence St., 
cJ~0r!,~~~~) ~mooo, Mktg./Adv. Mgr.: J. Henken 

E~:7%gr~,VWJx:6~??0 E. 50th Ave., 80022, (303) 

DENVER 
ACACIA SLS. INC., 785 S. Jason st., (303) 744-6356 
BA~;~~~~tIVE, INC., 170 St. Sheridan Blvd., (303) 

BURSTEIN·APPLEBEE IND. DIV., 800 Lincoln, 80203, 

c~~i'R 21:E~~:::~, ~:1 9J~i~~~'0~~~ 80204, (303) 
623·8713 

CRAMER/DENVER, 5465 E. Evans PI. at Hudson, 

c':°lclcT~g~)IJs:;.Ugo CO., 1401 Blake St., 80202, 

ELrcOfJot~Wfits~I1o~g~66~3~:fone 
ELECTRONIC PARTS 80., 1212 S. Broadway, 80210, 

(303) 744·1992, Sis. Mgr.: W. Hickman 
ELMAR ELECTRONICS. INC., 5701 E. Evans Ave., 

80222, (303) 758·5,11 . 
FISTELLS ELECTRONICS, 1001 Bannock St., (303) 

244-4691 
HAMILTON/AVNET ELECTRONICS, 5921 No. Broadway, 

80216, (303) 534·1212 

(Wilmington) DELAWARE 

INTERMARK, 2600 W. Second St., (303) 936·8284 
KI~~UY~'l~~:3~~i6~7Ih Ave., 80239, (303) 343-7090, 
MUNDIX CO., 5495 Marion St., (303) 893·2390 
NEWARK ELECTRONICS, 2170 S. Grape St., 80222, 

(303) 757·3351 
VINSON ASSOC., INC., 2145 S. Clermont, (303) 757· 

5151 

WAf4~.m~~~WxI:C~'l~.~1~~~oN,o~I~~·M:~.~3i: &~~~~ 
ENGLEWOOD 
WEATHERFORD CO., R. V., 3905 S. Mariposa, 80110, 

(303) 761·5432 
FORT COLLINS 
PIONEER ELECTRONICS, INC., 228 E. Mounlaln, 
G:~~6' )~~c~'li:'p44, Sis. Mgr., R. M. Johnsen 
RADIO & ELECTRONIC SUPPLY CO., 640 White Ave., 

81501, (303) 243·3346, Sis. Mgr., Q. L. DeWeese 
LAKEWOOD 
ACACIA SALES, INC .. 11111 West 8th Ave., Unll B, 

80215, (303) 777·0511 

CONNECTICUT 
BERLIN 
MODERN ELECTRONIC SUPPLY CO., 1224 Farmington 
Btr~G~~~~'r(203) 828·3586, Pres./Adv., J. Adolew 

HA~~J.3~~rIDGEPORT, 2465 Main 51., 06606, (203) 

KAUFMAN ELECTRONICS, 73 Frank 51., 06604, Mktg./ 
Adv. Mgr.: A. Kaufman 

WALDHAUS ELECTRONICS, 1132 Norman SI., 06604, 

wJmb~~5'maR~~'lc~g~'NC~; ~;~e Colorado Ave., 
D~~~3'R~03) 367·7747, Sis. Mgr., S. Greenslein 

SOUND SERVICE CENTER INC., LAFAYETIE RADIO 
ASSOC. STORE, 40 Main SI., 06810, Mkts'/Adv. 

E:S¥"HSA:~~'iJRD 
CHOWN, E., 500 Park Ave., 06108, (514) 725·9414 
i~J¥OH~ti';fgett St., 06108, (203) 528·6581 

J. V. ElECTRONICS, 690 Main St., (203) 469·2321 
FAIRFIELD 
U·TRONICS INC., 273 Linwood Ave., 06430, (203) 

255·4521, Ind. Sis. Mgr., J. O'Brien 
HAMDEN 
AR~~~) ik:.~1~~NICS, 295 Treadwell SI., 06514, 

COMPAR NEW ENGLAND BRANCH, P.O. BOl 5204, 
06518, (203) 288·9276, TWX, 710·465·1540 

WILSHIRE ELECTRONICS / CONN., 2554 Slate St., 
06517, (203) 281·1166 

SEE ADVERTISEMENT THIS PAGE 
!:IARTFORD 
ELECTRICAL SUPPLIES INC., 3466 Main Ct., (203) 

527·7111 
HARTFORD ELECTRIC SUPPLY CO., Box 748, 571 New 

Park Ave., 06101, (203) 233·3694 
HATRY ELECTRONIC ENTERPRISES DBA HATRY OF 
~~~T~O~~'L~.L~~f~:dJ~I., 06114, (203) 527·1881, 

GAL ELE~., 19 Heath St., 06106 
SCELI ELECTRONICS, INC., 78 Maple Ave., 06114, 
M~2~rb~~9.8415, Sis. Mgr.: B. S. Prague 

EASTERN RADIO TELEVISION, 280 Hanover St., 06450, 
Mi[~lJ~&,'2904, Sis. Mgr.: Charles 

DE MAMBRO ElECTRONICS, 437 Boston Posl Rd., 
N~~6g'R(rflIJ78.6521 
UNITED APPLIANCE DISTRIBUTORS, INC., 94 John 51., 

06051, (203) 223·2731, Mklg./Adv.Mgr.: R. Norkun 
UNITED ELECTRONIC SUPPLY CORP., 150 Producllon 
Ni~' ~~3kJ203) 223·3641 

HAj=J.5~fl NEW HAVEN, 610 Blvd" 06519, (203) 

NEW LDNDON 
AIKINS ELECTRONIC SUPPLIES, INC., 531 Broad St., 

06320, (203) 442·4406, Sis. Conlact: P. Maloney 
JABBOUR ELECTRONIC SUPPLIES, 227 Jefferson Ave., 
N3:~IL2~gk~42-4386 
SO~~oc~E:1Jgf, if~~~~U~yN*~., ~At!7~ETTE RADIO 
NORTH HAVEN 
CRAMER/CONNECTICUT, 35 Dodge Ave., 06473, (203) 

239·5641 
NORWALK 
HARVEY/CONN., (203) 853·1515 
NDRWICH 
ADAMS WAYSIDE INC., 727 Boswell Ave., 06360, (203) 

889·8431, Sis. Mgr.: D. Adams 
AIKINS ELECTRONIC SUPPLIES INC., 499 N. Main St., 

06460, (203) 889·8427 
STAMFORD 
GERBER ELECTRONICS & RADIO SUPPLY, 111 Dunn 

Ave., 06905, (203) 322·3253 
WESTCHESTER ELECTRONICS, INC., 181 Stillwater 

Ave., 06902, (203) FI 8·7361 
GREENE·SHAW CO., 90 Morninsside Drive, 06708 
STRATFORD 
STEPCO ELECTRONICS PARTS CORP., 1269 Barnum 

Ave., (203) 375·5961 
TORRINGTON 
TV LABORATORY & COMMUNICATIONS INC., 213 L1tch· 
field St., 06790, (203) 482-4595, Sis. Conlact: H. S. 

Gerbi, Pres. 
WATERBURY 

BO~f70R2~D(~i>L~~J~~~~SSI~~CMg:.~9R~:~111~:~n St., 
HATRY OF WATERBURY, 480 Walertown Ave.,067 08, 

(203) 755·1181 
SUBURBAN SUPPLY, 117 Benedict St., (203) 757·1251 
WEST HARTFORD 
SIGNAL CENTER INC., 589 New Park Ave., 06110, 

(203) 233·8551, Sis. Conlact: G. Edlin 
WEST HAVEN 
AIKINS ELECTRONIC SUPPLIES, INC., 884 Oranse Ave., 

06516, (203) 933·2581 

DELAWARE 
WILMINGTON 
ALMO ELECTRONICS CORP., 1122 French St., 19801, 

(302) 656-9467 
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DISTRICT OF COLUMBIA (Washington, D.C.) DISTRIBUTORS DIRECTORY -. Geographical 

DISTRICT OF COLUMBIA 
WASHINGTON D.C. 
COLLINS BROS. ELECTRONICS, INC., 4946 Marlboro 

Pike, 20027, (SOl) 420'4400, SIs. Mgr., R. Duncan 

FLORIDA 
BRADIENTON 
LYK£S ELECTRONICS CORP.12015 Ninlll st. W., P.O. 
c,.altl:Ali~' (813) 74 -3035 
LYKES ELECTRONICS CORP., 1208 Rogers st., 33&16, 

(813) 447·3887 
SOUTHLAND ELECTRONICS, 1771 N. Hereules Ave., 
cJ&f,'1' (813) 443-4514 
LYKES ELECTRONICS COR~., MO St. Johns st., P.O. 
D:~rE3346, 32922, (305) 636-6331 

NEWARK ELECTRONICS, 7200 Griffin Rd., 33314, (305) 
587·2372, Telex: 51-43OS 

DAYTONA BEACH 
HAMMOND ELECTRONICS. INC., 719 N. Ridgewood 

Ave., 32022, (904) 253·0531 
LYKES ELECTRONICS CORP .• 566 Ba"ough Rd., 32014, 

(904) 252-D504 
LYTRON DISTRIBUTING CO., BOl 7382, 32016, (904) 

767·2329 
FORT LAUDERDALE 
ALLIED ELECTRONICS CORP., 800 N.W. 57th Ct., 

cRiUn/~f8~IJ12Er:~ 4141 N.E. 6th Ave., 32019 
GONDAS CORP./FLA., 3070 N.E. Terrace. 32014, (305) 

564·5291 
LYKES ELECTRONICS CORP., 901 N.E. 13th St., 33304, 

(305) 764·0011 
FORT MEYERS 
HAMMOND ELECTRONICS, INC., 2563 Fourth st., 

33901 (813) 334·2277 
LYKES ELECTRONICS CORP., 2336 Fowler St., P.O. Box 
FJ:r'pU~dE(813) 334-6543 
ELECTRONIC PARTS CO •• 1301 oranae Ave'r 33450. 
,dit0i).:,rJ8Jk =~t,ti~V' Mlr.: • C. W Ison, Jr. 
LYKES ELECTRONIC CORP •• 87 N. Beal Pk~., Cinco 
G:I'Il~'lI:'fL:OX 1428, 32548 (904) 243·7 91 
LYKES ELECTRONICS CORP., 1032 S. Main St., P.O. 

Box 838, 32601, (904) 376-8231 
HIALEAH 
SWITCH CONTROLS INC .• 7792 W. 2nd Ct., (305) 822· 

0892 
HOLLYWOOD 
CRAMERIEW HOLLYWOOD, 4035 N. 29th Ave., 33020, 

ELECTRONICS, 4020 N. 29th St •• 
33021. ·MOl 

SCHWEBE ONICS, (305) 927·0511 
HOMESTEAD . 
LY~~~ mg~~~~~~ &~~f·21/.~a~Flagler Ave., P.O. 
JACKSONVILLE 
THE 8AY COMPANY. 2045 Liberty St .. 32206, (904) 

355·261 .: H. Bay 
HAMMONO ICS. INC., 250 East First St., 

32206, 851 
LYm8~L32206) (904) g:::~S; Liberty st., P.O. Box 
KEY WEST 
LYKES ELECTRONICS CORP., 1696 Roosevelt Blvd., 

33040, (305) 296-2335 

Cramer is proud 
to number 

AID 
among the fine electronic 
names that we stock and 
distribute. 
Call anyone of our 36 
locations nationwide. 

Resourceful 
Everything to make your job easier. 

cramer 
CRAMEftELECTAONICS, INC. 

CATERING TO INDUSTRIAL USERS AT OEM PRICES 

PALO ALTO, CA 
415/326-5432 654 High st. 94301 

LAKELAND 
HAMMOND ELECTRONICS, INC., 930 E. Oak St., 33802, 

LvIf€i)Etl:m8~lcs CORP •• 402 N. Ingraham Ave., 
33801,'<813) 686·8193 

MELB uRNE 
o ELECTRONIC SUPPlY CO., 114 BabCock st., 

(305) 2M-D120. Sis. Mgr •• M. H. Dossett 
TE F MELBOURNE INC., 437 S. Babcock St., 

3 • (305) 727-2311, Sis. Mlr •• W. Moss 
MIAMI 

:reW,ll1 ~~~fJ'l.Als~015:0 ~1.A::ih st., 3~142, 
(3 6973 • 

£LIC grsrNMgsoJ,Nc,:yJ,~~\S~o~' s~~ 

~ST~:W?I~t~LE~:~OJl:r.Df&~ 
LY~i~'\l 1~lr~oij>~I~ N.W. 23 St., 93142. 

(305) 635-D651 
MIAMI SPRINGS 
POWELL ELECTRONICS. 1~:A.174O N.W. 69th Ave •• 

33166, (305) 665·8761, 'WI<, 811).84e-8040 
OAKLAND PARK 
PEERLESS RADIO CORP. OF FLORIDA INC., 1040 N.E. 

43 Ct., 33308, ~05) 566-5966, TWX: 511).95509852 
OCALA 
LYKES ELECTRONICS CORP .. 603 S. Magnolia st., P.O. 

Box 1239. 32670, (904) 622·7172 
ORLANDO 
BUCHANAN & ABRAMS, INC., P.O. Box 6206, 32803, 

(305) 423·8995 
C/IAMERI£W ORLANDO. 345 N. Graham Ave., P.O. Box 

20214 32814, (30S) 894-1511 
ELECTRIC SPECiAlTY INC., 6505 Edgewater Dr., (305) 

293 640 

H Dr. r~~~:O~'\"Wx,7m.8~~1:~lnor 
HAMM rdONlcs. INC., 911 W. Central. 

3280 241·6601. TWX. 810-8SO-4121, Sis. 

LY~tS·:ELEJrRO~fW~ORP., 822 W. Central Ave., 
32605, (305) 641-465Q 

MI~GRAY/tLORIDA,-.~ Diplomat Circle, 32810, 
(305l647.5747 '''AI 511).225·3673 

POWEL ELECTRONICS IN~b .. 2032 PelmridgeWlY, 
32809 (305) 859-1450 I "A' 911).8SO·0151r 

C & S ELECTRONIC SUPPLY CO., INC., 2500 Silver 
Star Rd" .328"'1.r. (305) 299-4300 

PALM B~CH uARDENS 
MARSHALL, G. S. CO .. 10385 Riverside Dr. 
pANAMA CITY 
LYKES ELECTRONICS CORP., 528 E. 6th St., P.O. Box 

792, 32401, (904) 763·6651 
PENSACOLA 
ELECTRONIC SUPPLY CO .• 1440 N. Pace Blvd., 32505, 

GR\~ktl~j~~:ICS, 320 E. GreaofY St., 32501, (904) 
433-4616 

L :k~~1~~I~?'t2.::9f' Alcanlz St., P.O. 
C. SUPPLY CO. INC. 5208 SYcamore Dr., 
(904) 476·5580. TWX: 702·426, Sis. Mar. 

. • aylor 
ST. PETERSBURG 
COMPAR FLORIDA, 6731 1st Ave., S., 33707, (813) 

342·8741 . 
LYKES ELECTRONICS CORP., 4852 28111 st. N., 33714, 

(813) 527·6445 
LYNCH GENTRY ASSOCS., 6731 First Ave., (813) 

347·5131 
TALLAHASSEE 
LYKES ELECTRONICS CORP., 30$ W. 8rMf'll St., 

32301. (904) 224-S101 
TAMPA . 

I.. 2802S. Mlclllil Ave.. UlI09. (813) 

H f~MMiicg: ~~8~ 1516 Cypms st., 
3) 253·0104 

LE TRONIC DIST. INC., .3411 S. ",Ie Mabry, 
3) 833.9251. Sis. Mgr •• H. Kitchen 

LY ONICS COR~., 600711. Armenia, 33604, 
(813) 876-5163 

LYKES ELECTRONICS CORP., ·121 S. Ashley, 33601, 
(813) 229·1885, Sis. Mar.1 C. Janke 

SOUTHERN PUMP & SUPPLY. Box 1223. WaShington 
& ",.ridian SIS. 8813) 229-6145 

YAlE AUDIO OF FL RIDA CORP., 2732 Florida Ave., 
33602, (813) 229·9468, Sis. Mgr., Y. Brevda 

WEST BEACH 
COAST NICS, INC. 1901 $. Dixie Hwy., 

3340 833·5636~ sis. Contact. P. He"er 
LYKES NICS CO"P .. P.O. Box 3050, 33402. 

{305 1 
WIN 
ELEC 

32 
LYN 

671·7649 

Cfw,l~sd4!Jl5 Ore.,.. Ave., 
., 3470 Bowman Dr.. (S03) 

SAN FRANCISCO, CA 
415/626-1444 1444 Market St. 94102 

GEORGIA 
ALBANY 
SPECIALTY DIST. co.. ·428 Roosevelt Ave., 31701, 

(912) 435-1711 
ATHENS 
SP~~Ln8~1H.i CO., 230 Epps BridIe Rd., 30601, 

ATLANTA 
ACK RADIO SUPPLY CO., 5M Deerln, ROid N.W., 

30309, (404) 351.6340, Mkq./Adv. Mlr.1 R. Naish 
CRAMER/ATLANTA. 3923 OaKctlff lnaustrlal Ct., 

30340 (404) 448·9050 
OAPeO, (NC., 3667 North Eaat XprawlY., 30340, (404) 

458·6341 
ELECT 
HAMlt NET ELECTRONICS, 6700 1-85 Accesa 

(404) 448.Q800 . Rd .• 
JACKS 

{404 
LYkES 

CTRONICS, 1135 ChattehoOCllee Ave., 
223 

Ave. T:m~~(.Jr:S5-illi Chattahoochee 
ES INC., 506 Plasmur Dr. N.E., (404) M & 

SC ELECTRONICS (404/449.9170 
SP DIST. CO., 7113 Jun /lIr st., H.E., 30308, 

(404) 873·2521, Sis. Mer.1 F •. E. stanley 
AUGUSTA 
AUGUSTA WHOLESALE ELECTRONICS, 1034 Broad st., 

30902 (404) 724- • Mer .• F. Lakeman 
DIXIE RADIO SUPPL ., 1234 Gordon Park Rd., 

3090l. (404) 722· 
SPECiAlTY DIST. CO., 251 Gordon Park Rd., 30903, 

(404) 722·1526 
BRUNSWICK 
SPECIALTY DIST. CO., 2812 Carrie St., 31521, (912) 

265·1927 
COLUMBUS 
SPECiAlTY DIST. CO., 1112 Brookhaven Blvd., 31902, 

(404) 327-7414 
DALTON 
D. HENDERSON INDUSTRIAL EQUIPMENT, 441 N. Ham

ilton St., Box 773, (404) 279·8307 
MACON 
SPECIALTY OIST. CO., 529 Arch st., 31208, (912) 

746-8564 
Wlif:8, ~m;r~~'~4 Box 4266, 557 Pin. st., 
MARlEnA 
SPECIALTY DISTR. CO., 380 White Ave. $.E •• 30060, 

(404) 442-4333 
SAVANNAH 
SPECiAlTY DIST. CO., 612 E. BrOid st., 31402, (912) 

234·1884 
VALDOSTA 
LY~~ fkfg.TRlm\C~J.~::2 304N. Ashley St., P.O. 
SPECIALTY 0 ST. CO., 916 "'arion St .. 31601, (912) 

24204910 

HAWAII 
HONOLULU 
ELECTRICAl EQUIPMENT CO., Box 2557. 656 Queen 

St., (8!18) 533·3884, TW)(. 723-358, .15. Mer.1 R. 
Yamaoka 

EL~3~~S'S~QM~~;'E~£'~~~ 1938. 98813, (808) 
HONOLULU ELECTRONICS, 819 Keesurnokle st. 
NYLEN BROS. & CO., LTD •• 820 S.Beretanla St., 96813. 

Sis. Contact R. C. Arllakl 
PRECISION RADIO LTD., P.O. Box 2573, 88803, (808) 

537·5291, Sis. Contactl G. Kal . 
RADIO WHOLESALE & SUPPLY INC., 810 Ward AYe., 

P.O. Box 3766, 96812, (808) 538.3831, Mktg./Adv. 
Mgr., F. H. Mural 

KAHULUI (MAUl) 
ELECTRICAl EQUIJ'MM CO., Sill AtIo St., (108) 

877-0222 

IDAHO 
BOISE 
KIMBALL ELECTRONICS INC., 418 H. Orchard, 83104, 

(208) 342-3559 
IDAHO FALLS 

Sc~r~~~~r~~ :a~mr.~t~'~v. PM~r.,B~SI~:l; 
LEWISTON 
COLUMBIA ELECTRIC, 9th & "F" St •• 83501 
POCATELLO 
H~~~r~fil. t:s:n 1st. 83201, (208) 233-6480, 

PRESTON 
ROSS DISTRIBUTING CO., INC., 112 $. lit west 

83263, (208)852-0830, Mktl./Adv. Mar •• R. J. 
Hansetl 

ILUNOIS 
ALTON 
RADONICS • ALTON, INC .. 2n Main st .. t2OOs, (618) 

4$2-007& 
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Cramer is proud 
to number 

A.PHENOL 
among the fine electronic 
names that we stock and 
distribute. 
Call anyone of our 36 
locations nationwide. 

Resourceful 
Everything to make your job easier. 

cramer 
CRAMER ELECTRONICS, INC. 

ARLINGTON HEIGHTS 
S & R CORP., 2420 E. Oakton, (312) 593·2545 
BERWYN 
B· B & W, INC., 2137 Euclid, 60402, (312) 749·1710, 
Bt'cl'~\(.~~T't.~., G. Butcher 
ALVERSON SALES CO., 217 E. Front St., 61701, (309) 

827·9553, Sis. Msr., D. Richards 
YORK RADIO & TV CORP., 701 N. Main St., 61701, 

(309) 829·3303 
BLUE ISLAND 
DELTA ELECTRONIC CENTER, 13021 S. Western Ave., 
CA63:>JNWlrE388.4500, Sis. Contacb L. F. Catlin 

SUEDEKUM ELECTRONIC SUPPLY CO., Hiway 13 East, 
c~l;:~llt~';.on Rd., 62901, (618) 549·7361 

KLAUS RADIO INC., 905 S. Neil St., 61820, (217) 
356-1896 

YORK RADIO & TV CORP., 214 S. Walnut St., 61820, 
c~~a~~82.0577 
ALLIED ELECTRONICS CORP., 2400 W. Washinston 

Blvd., 60612 
see Advertisement Vol.l·940; 2.1196; 3·1420 
ALLIED RADIO CORP., 2400 W. Lake St., (312) 

421·2400 
BODELLE CO., INC., 13803 S. School St., 60627, (312) 

468·1016, Sis. Mgr., R. L. Bode 
BURSTEIN·APPLEBEE/INDUSTRIAL DIV .. c/o RINALDI 

CE~~~f~ED6\19 C ~Ir,.~, I~A~) l:~9'~.8 Fuller. 
ton Ave., NA 2·2291, Ins. Msr. Petrucci 

ELECTRONIC DrSTR RS, INC., 2412 S. Michlsan, 
60616, (312) VI 2·0702 

ELECTRONIC DISTRIBUTORS, INC., 4900 N. Elston, 

ELrc~~N~~12JI~~~'I~'lJlfo~~~'I~~', ~!~1 ~. LW:ltern 
Ave., 60645, (312) 761·3250 

ELECTRO·KINETICS, INC., 4114 N. Nashville Ave., 
(312) 286-4200 

EMF CO., INC., 6135 W. Belmont Ave .. 60634, (312) 
889·8323 

HYLAND ELEC. SUPPLY CO., 623 W. Monroe St., (312) 
263·4100 

JOSEPH ELECTRONICS, 1733 N. Harlem Ave., (312) 
622·7766 

MERRILL ELECTRONICS, INC .. 3563 N. Milwaukee 

NE~:iiK~~M~~'c~~~~&2~. S~~ia~~r·Rf.; ~~~~, 
(3121 638-4411, Telex, 25-3218, Sis. Mgr., W. M. 
Ham Iton 

PREHLER ELECTRIC, 2300 N. Kilbourn, (312) 384·6100 
RADIO DIST. CO., 8832 W. North Ave., 60635, (312) 

237-1105 
ELEC~I~I~~P7'il.a~6 2501 W. Washlniton 

EC¥RONICS, (312) 593·2740 
S OR SPECIALISTS, INC., P.O. Box 66125, 

O'Hare n rnatlonal Airport, 60666, (312) 279· 

u.J~D~Aorox& W'~~(I~ ~~tMfi~6 Ws. ~~~f:~~ 
Ave. 60636 (312) 925-4111, Sis. Mgr.: I. Casper 

WAYNE ELECTRIC,3162 N. Elston Ave., (312) 267·5400 
CICERO 
~alijl~4~Y~iJE CO., 2425 S. 57th Av •. 
KRUEGER & KRUEGER, INC., 5330 East Ave., (312) 

354·8810 
DANVILLE 
BU(~1 ~\E2tr:3~J~, ~V:'P~~r ~OM. ~r~lc:Ckson, 61832, 

DECATUR 
YORK RADIO & T.V. CORP. 590 N. Broadway, 62525, 
D~~~1:23.3484, Sis. Mgr., Gene Boyd 

J & M ELECTRONICS, INC., 60115, (815) 758-3409 
DES PLAINES 
COMPAR MIDWEST, 1001 East Touhy, 60018, (312) 

824-0104 
S. COOMBS & ASSOC., 1001 E. Touhy Dr., 60018, (312) 

298-4830, TWX, 910·233·5890 
NEWARK ELECTRONICS, 2500 E. Devon, 60018, (312) 

298·1420 
STERLING, S. CO., 1001 E. Touhy, 60018, (312) 

298·8454 
DIXON 
DIXON ELECTRONICS CO., 115 N. Galena Ave., 612.01, 
EC~I~i8WV.'L~:lf'AdV. Mgr.: V. Drutt 
LAKELAND ELECTRONICS, 2451 Brickvale Dr., 60007, 

(312) 595·1000 
GBL ELECTRONICS, 75 Gaylord St., 60007 (312) 593· 

3220 
HALL·MARK ELECTRONICS CORP., ISO Crossen Ave., 
F.t~'I?6J~12) 437·8800, TWX, 910·222·2859 

J & M ELECTRONICS, INC., 64 Monterey, 61032, (815) 
232·7812 

GALESBURG 

LA (~~k~~H~m~I;SM~:.~ ~: ~~:I!~ary st., 61401, 
HARRISBURG 
STANDARD DISTRIBUTORS, 432 W. Poplar, 62946, 

(618) 252·147!!, Sis. Mgr., E. Powell 
JACKSONVILL .. 
BAPTIST ELECTRONIC SUPPLY CO. INC., 419 S. 
Mauvalsterre, 62650, (217) 243·6464, Sis. Mgr., D. 

Fernandes 
KANKAKEE 
YORK RADIO & T.V. CORP., 2222 E. Maple St., 60901, 
L~8~~L9(t7483 
KLAUS RADIO INC., 227 Bucklin St., 61301, (815) 

223·7400 
LA SALLE ELECTRONICS, 154 Second St., 61301, (815) 

223·0577, MktS./Adv. Mgr.: R. Anderson 
WARREN RADIO CO., 518 Third St., 61301, (815) 

223-4028 
MACOMB 
LA SALLE ELECTRONICS, 10 Westside Square, 61455, 
M~~ib8::J·3914 
MATTOON RADIO & TELEVISION SUPPLY CO., 400·404 

S. 21st St., 61938, (217) 235·5457, Sis. Mgr., G. 

M6~'~~ 
LOFGREN DISTRIBUTING CO., 1202·4 Ave., 61265, 

(309) 764·7436, Sis. Mgr., D. Kehoe 
J. OTIS & ASSOC. INC., 4520 River Dr., 61625, (309) 

762·9311 
MORTON GROVE 
JAXWAY WHOLESALE SUPPLY CO., INC., 9309 N. Major, 
Mf?0~iJi~2Uf6-0910, Sis. Mgr., D. Lyten 

CRAMER/CHICAGO, 1911 South Busse Rd., 60056, 

M~~Ws&~tm~TRONICS, 2420 Oakden St., (312) 
956-0700 

PALATINE 
OHM/ELECTRONICS, 645 Vermont Ave., (312) 359· 

5500 
PEORIA 
KLAUS RADIO INC., 8400 N. Pioneer Pkwy., 61614 

(309) 691·4840, TWX, 910·652·2207, Sis. Mgr.: 
E. Schuedel 

LA SALLE ELECTRONICS, 523 Main St .. 61602, (309) 
673·4205 

WARREN RADIO CO., 800 S.W. Jefferson, 61605, (309) 
674·5998 

YORK RADIO & T.V., 821 Fayette St .. 61602, (309) 
676·4005 

QUINCY 
BURSTEIN·APPLEBEE INDUSTRIAL DIV .. 62301, Enter· 

prise 1102 
KLAUS RADIO INC., 1008 Jersey St., 62301, (217) 
,223·7560 
ROCK ISLAND 
WARREN RADIO CO., 511 20th St., 61201, (309) 

788·5424 
J & M ELECTRONICS, INC., 2001 9th St .. 61101, (815) 
R38~~1:~b MktS./Adv. Mgr., M. Burke 

MID·WEST ASSOCIATED, INC., 225 S. 6th St., 61108, 
(815) 962·8036, Sis. Mgr., A. Ahlstrand 

MUNTZ fLEC. SUPPLY CO., 1211 23rd Ave., Box 1028, 
RcI~li~~~·~866 
ADVENT ELECTRONICS INC .. 7110 N. Lyndon St., 

KI~~t~F,(39~~2~~i~~~0'se':a~~: Mln~~~~~~60, 
TWX, 910·227·3166 

SCHILLER PARK 
HAMILTON/AVNET ELECTRONICS, 3901 N. 25th Ave., 

60176. (312) 678·6310 

SKOKIE 
BELL INDUSTRIES, ELECTRONIC DIST. DIV., 7701 N. 

Austin Ave., 60076, 312) 965-7500, TWX, 910-223· 

ME'\fJ8ini.E~'~o~ic~~hmr N. Austin Ave., 60076, 
s~~\~JlnEt~O, TWX, 910·223·4519 

BAPTIST ELECTRONIC SUPPLY CO., 106-08 W. Jeffer· 

AE~~~R~~OfNJ~I~\~~~tN:N REGION, 1305 Dennl· 

yo'R"K' tADI8~~:v.(~~~p~~to63rl Walnut St., 62702, 

si~}lll~~·27l1 
DIXON ELECTRONICS CO., 611 E. 3rd St., 61081 
WA7~~~2:tDI0 CO., 110 Second Ave., 61081, (815) 

VILLA PARK 
ELECTRONIC DISTRIBUTORS, INC., St. Charles Rd. & 
wX~~t~'liN60181, (312) 834·5331 

CHESTER ELECTRONIC SUPPLY CO., 1416 Washington 

EL~~tR~Wr~'D~3iT~lg5~o~? INC., 2009 W. Washing. 
Wt~T~tHE~¥~5R (312) MA 3·4000 
LCOMP·CHICAGO, INC., 9870 Derby Lane, 60153, (312) 

344·0522 

INDIANA 
ANDERSON 
ELECTRONIC SUPPLY, 23rd & Columbus, 46014, (317) 

644·3381 
ELECTRONIC SUPPLY OF ANDERSON, INC., 2228 
AJ~I~~~S Ave., 46014, (317) 644-3381 

MAlJf8,Ms~~."ton~:~~,Ok.B~~J!~s 46706, (219) 925· 
BLOOMINGTON 
HALL, BILL & CO., 1014 S. Walnut· P.O. Box 996, 

47401, (812) 336·3856, Sis. Mgr., W. M. Hall 
WILLIAMSa H. A. & SON, 204 S. Rogers St., 47401, 
C~~I~Ei 2-4779 

~~t1r~Jb~TRONICS, 24 Circle Dr., 46032 

WI(~L~:)M~72~~4, C~ktlJ2~v~~~~~~B~~nM~~iie~~~I, 
ELKHART 

~~KR~AINT :~&r6Yc6.!2j4~· s~al!l'aai~e;\.~2im:,4.&\~~ 
523·2398 

EVANSVILLE 
CASTRUP'S RADIO SUPPLIES, 1014 W. Franklin st., 

HuflJO& ~~N, cr~A~~\O~ ~: ~~~~ruft .. 47711, (812) 
425·7201, Sis. Mgr.: J. S. Taylor 

OHIO VALLEY SOUND, INC., 20 E. Sycamore St., 
47713, (812) 425-6173, Sis. Mgr., J. ~.ne 

SUPERIOR ELEC. & DISTRG. CO., 721 W. Franklin St., 
FJ~f 3J,1ey~8J2) 423·7838 
COM PAR MIDWEST BRANCH, 5324 Kyle Rd., 46809, 

FoWiUIy4JE~~lcTRONICS SUPPLY, 3606 E. Maumee 
Ave., 52103, (219) 742-4346 

WARREN RADIO CO., 625 East Wayne, 46802, (219) 
743·5344 

HAMMOND 
ELECTRONIC DISTRI8UTORS, INC., 7015 Calument 

Ave., 46324, (219) 932·8410 
INDIANAPOLIS 
ALLIED ELECTRONICS CORP., 210 S. Meridian St., 

47225, (317) 634·2591 
GRAHAM ELECTRONICS, 133 S. Pennsylvania, 46204, 

GR~JlI" 61:t~l¥~b~l~s,M~~n~al~y~~~pPins Center, 

RA~6?UIi ~~t~:o~rl~~"s!~~~~' Ri.~) lito~~6(~I7) 
637·5571, Sis. Mgr.: L Harrell 

RADIO DIST. CO., 1111 E. Mth, 46220, (317) 257·2231 
RODEFELD CO., 8641 E. 30th St., 46219, (317) 808· 

0670 
SEMICONDUCTOR SPECIALISTS, INC., P.O. Box 41630 

Weir Cook Airport, 46241, (317) 243·8271, TWX: 
810·341·3126 . 

VAN SICKLE RADIO SUPPLY CO., 4131 N. Keysone 
Ave., 46205, (317) LI 7·3589 

WARREN RADIO CO., 723 N. Capitol, 46204, (317) 
634·5566 

KOKOMO 
SERVI·TRONICS INC., 1200 S. Main, 46901, (317) 
457·7261, Mktg./Adv. Mgr., T. Rowland 

LAFAYETTE 
C W Y ELECTRONICS, 405 N. Earl Ave., 47904, (317) 

447·1278, Sis. Contact: T. French 
LAFAYETTE RADIO SUPPLY, 408 North st., 47901, 

(317) 742·4006 
MICHIGAN CITY 
TRI·STATE ELECTRICAL SUPPLY, INC., 3320 South 

Wabash at Chestnut, 46360, (219) 872·5551, Sis. 
Contact, R. Caddo 

[
INDUSTRIAL DISTRIBUTORS 

AMPEREX • EIMAC • RCA 
RAYTHEON· VARIAN 

VACUUM 
TUBES 

ELECTRONICS 
PALO ALTO, CA 

415/326-5432 654 High St. 94301 

SAN FRANCISCO, CA 

415/626-1444 144~ Market St. 94102 

eem/1973 Alphabetical Listing of Distributors Precedes this Directory 1615 



INDIANA (MunCie) DISTRIBUTORS DIRECTORY - Geographical 

[
INDUSTRIAL DISTRIBUTORS 

. SIMPSON ELECTRIC -TRIPLETT METERS 

.... .,..0 ... 0$ 
PALO ALTO, CA 

415/326-5432 654 High St. 94301 

MUNCIE 
MUNCIE ELECTRONICS SUPPLY, 222 N. Madison, 

47303, (317) 288-8837 
NEW CASTLE . 
HUJf~of2!ON, INC., 2204 Broad St., 47362, (317) 

PIONEER/INDIANA, (317) 632·5676 
RICHMOND 
ROOEFELD CO., 96 W. Main St., 47374, (317) 98&-

1571 Mktg./Adv. Mgr •• C.Rodefeld 
RODEF~LD CO., 340 N. W. 5th,47374, (317) 966·3505 
WI~i~~5 H. A. CO., 1114 . 'F' St., 47374, (317) 

SOUTH BEND 
KQ&m-~~8rl ELECTRIC CO., 3801 Voorde Dr., 
NEWARK ELECTRONICS, 3737 Eastmont Dr., 46628, 

(219) 272·2992 
RADIO DISTRIBUTING CO. INC., 1212 High, 46624, 

(219) 287-2911, Sls.M Br.: W. Davidson 
TERRE HAUTE 

MI::~SX7~~~Liafk)EC::~~~: '~tJ~~.:GareL~ 
TomlillS9n 

MI:~~T ~~~N3f~~~~ONICS, 1216 Wabash Ave., 
YORK RADIO & T.V., 509 Ohio St., 47801, (812) 

235-6025 
VINCENNES 
OH(~hr'Wil8fgUND, INC., 902 Main St., 47591, 

IOWA 
BURLINGTON . 
UNION SUPPLY CO., 231 S. Third st., 52601, (319) 

754-5745, Sis. Mgr., Glen Kruse 
W~~~~~:lADIO CO., 505 S. Meln St., 52601, (319) 
CEDAR RAPIDS 

DEL~:75~r;.c·~W\~lJ.~.tl3i ~i~'M ~~~'Ja~l:~ 
IOWA RADIO SUPPLY C~ INC., h9 cenfer Point Rd., 

rB~ii]~I~~:3fiil~Mcs -6~5f9) SJ~6:J~4D. Bunce 
ivU~th St. N.~., (319) 377-8244 

UNJg~3~~~LY CO., 927 S. Eighteenth, 52544, (515) 

CLINTON 
U~:4~~fLYCO., 236 Eight Ave. S., 52732, (319) 

DAVENPORT 
~~~2~~~~rg~J~lo510RP., 1205 East River Dr., 
K~~:~6'0 INC., 322 E. Fourth St., 52801, (319) 

UNJ~3Lur~LY CO., 315 E. Second, 52801, (319) 

w~~~:o:tDIO CO ... 1205 E. River Dr., 52803, (319) 
DES MOINES 
RADIO TRADE SUPPLY CO., 1013-1017 Hl,h St. 50309, 
D~5Jr;tf8l7237, Sis. Mlr •• B. Ashpole 

W~~~aloADIO CO., 98 E. lOth St., 52001, (319) 

FORT DODGE 
RA&,g)Tr~~l~rppLY CO., 18 S. Third st., 50501, 

uNAg:'6f~rLY CO., 230 E. Benton, 52240, (319) 
IOWA CITY 
WARREr6:0ADI0 CO., 922 Malden La., 52240, (319) 

AUTOWN 
Wf.~J:lPPLY CO., 107 3rd Ave., S" 50158, 

II U CITY 
DUIU!'S RADIO eo., 2IIt SlxflI It., SliM, (712) * 
W ..... 
R"&~~mDu:rY eo., 821 E. Fourth st., 50703, 
WEST DES· MOINES 
RAr,~~~.. 1207 Maple. St., P.O. Box 310, (515) 

KANSAS 
DODGE CITY 
INTERSTATE £LECTRONICS SUPPLY CORP., 414 Mill
GrErx'r6~agk.r(6) 227..&772 
~f~~ SUPPLY CO.' INC .. 1910 Tenth St., 67630 

I ELEC~'C SUPPLY CORP., 122 W. \.t (9 3) 825-9328 

6ymJz~~~~UPPLY CORP., 325 W. 4th 

CENTER, 6320 Klllsas Ave:, 86111, 
00, TWlII 402308 

SAN FRANCISCO, CA 
415/626·1444 1444 Market St. 94102 

LENEXA 
HALL·MARK ELECTRONICS CORP., 9006 Rosehlll Rd., 

ST~9'~)Nr.S;?fd.;WJh9Wfl~~m6613., 66215, (913) 
888·2995 

~~~H~r.C~UPPLY, INC., 318 Thurston st., 66502, 

PIW~BUt&3oo 
PITTSBURG RADIO SUPPLY, 212 S. Broadway, Box 668, 
p::rliE(V'~Lfdi150, SiS. Mer.: E. Alexender 
HAMILTON/AVNET ELECTRONICS, 3500 W. 75th $t., 
s:t~t (913) 362-3250 

Elf;1\~0~Jr~3~~~'ln~~~,:'- C~~~~ l'Mt~frii 67401, 
fJ>J~J:PPLY CO., INC., 1809 Brqadway, 67401 

AcmM~J~.~g::'LXls~N~·'r.~3.l ~~1~: Ave., 66603, 
CARROLL RADIO & TV SU'PLV, 1123 W. 6th, 66608, 

(913) 234·6677, Sis. Mgr .• Benning 
Interstate Electronic Supply Corp., 2500 S. Kansas, 
WI~~H'A(913) 235·2396 

AM1111~R ~~21~6~~~1:6 CO., INC., 1203 E. Dou,'as, 
INTERSTATE ELECTRONIC SUPPLY CORP., 230 Ida St., 

Box 2018, 67201, (316) 264·6316, Ind. Sis. Mer •• 
R. En!fftrand 

RA~~got f3"tlJ ~g7:~~~; lt~~ M~~.~aL Pw~lox 1220, 

KENTUCKY 
ASHLAND 
ELECTRONIC SUPPLY, INC., 2800 Greenup Ave., 
B3~~lN~60:ki'fJSl1, Sis. Mlr.: H. C. Hodge 
CRESCENT ELECTRONICS, 212 West 10th St.,P.O. Box 

101, (502) 842·2444, Sis. Mgr.: A. M. Gatt 

5o~~LJ8M:c.E~ll~M:~~'C.3~~r~~t~ St., 
ON 

UNITED RADIO INC., (URI), 313 Bakewell $t., 41011, 

L~~GS:6~000 
BA:~~~2~~~~~S .'}I~.~2 r~; ~.a~. S~{II~~507, (606) 
RAOIO-ELECTROMc EQUlP~ENT CO., INC., 480 Skaln 

a:/a:iO' Box 1212, ~501, (606) 255-6681, Sis. 

TEL·RAD INC., 311 E. Short st., 40507, 
(606 Contact: L. L. Moon 

~f:~Ets ~~E~~iJNI~thEQt~~~3cd::o~~rg9;9:w, st., 

40208, <m) l:~t.~~E~'litrVliisG·pi\~ 
·MADISONVILLE 
HUlf~~3~ON, INC., 212 N. Franklin St., 42437 (502) 

NEWPORT 
HO}ff.4fW' CO., 217 E. Tenth St., 41071, (606) 

OWENSBORO 
HUJ~6~8~ON, INC., 1421 Triplett st., 42301, (502) 

OH(~~2~~it~7\~UND, INC., 600 w. 3rd St., 42302, 
PADUCAH 
WAJ1~~"a6~ADI CO., 455 S. 31st st., 42002, (502) 

SOMERSET 
CR:~~.~~~~L~~:R3::.~~.12.1 t;~::rr" 42501, (606) 

LOUISIANA 
ALEXAN R\1' 517 RADIO, tot N. Third st., 71301, 

BATil. UBE 
DAVIS WHOLESALE ElECTRONIC SUPPLY CO., 3575 

RA~~:'~~ D'AT~~80:b~~~'{M~;~'~~ FPi!':tic D~~.~ 
Ll~!~i~~4) 344·3761 
RALPH'S OF LAFAYETIE, INC., 3004 Cameron St., 
Ll~r~~~8 4'4507, Sis. Mgr.: D. M. Menard 

RALPH'S OF CHARLES, INC., 911 Fourth Ave., 
9·2493 

G E A 
431 EQUIP. INC., P.O. B.OX HN, 70601, 

LYKES EL£CW~~ICS CORP., 723 Franklin St., 70053, 

3 • DISTRS. INC., 710 Papworth Ave., (504) 

ST~~!~:iflECTRONICS, 5029 Veterans "WY., (504) 

MONROE 
TELEVISION WHOLESALE SUPPLY CO., INC., 818 Jack-

son st., P.O. Box 841, 71201, (318) 323-3505, Sis. 
~~~:A:alll~p 
~H'fi~~~lra.hearst., 70380, (504) 384-9831 

~~~n~t~~~~t Main St., 70560, (318) 369·9816 

El~gm,N~~:~RTSltst:::~'.51d~~~gr~6J.6p~~c~tat 
~PCO ~,~le~8~p~:~SO:ie::~~7~~., 
LYKES l~t~JRP., 3308 Orleans Ave., P.O. 

RA~Yx PAR S IN~~'l~~t)P~~t.~1:1St., 7002, (504) 
.5959 Sis. Contact: W. R. Pletrl 

fLEANS, 4334 Stemway Dr., 70126, 

SOUTH 10 SUPPLY CO., 1909 Tulane Me., 

s~~O:~E~'\ilf 
INDUSTRiAl ELECTRONIC SUPPLY, 2422 Southern 

Ave., 71104, (318) 422·9459 
INTERSTATE ELECTRIC CO., 1419 CUIPe~per St., 
&~~Ota~~~~y 423-6131, TWX: 50·7421, Is. Mgr.: 

WHOLESAlE ELECTRONIC SUPPLY, 2423 Southern, 
w~~\94M~~~3~2-2063 
BROOKS ELECTRONICS, 1307 Natchitoches, P.O. Box 

·126, 71291, (318) 323·0344, Sis. Mgr.: T. C. Brooks 

MAINE 
AUBURN 
"~~1~, &~mm~~~' INC., 3-5 Pleasant S~., 
BANGOR 
R S L DISTRIBurqRs, INC., 23·25 Palm St., 04401, 
F~f'ilb&Vil396 
ALLIED ELECTRONICS CORP., Falmouth Shopping Cen
pJWt~~~, (207) 781-2666 

DE(~~~B:~3.:~fJO SUPPLY, 97 Preble St., 04101, 
HOLMES DISTRIBUTORS, INC., 510 Cumberland Avo., 

R gtl%1st~?~L?6:S~981c.~'n~n~~d~=~~ tt.?o~l~~~ 
w1f~k~Rt~97 
H~~~jf 8V~~:J:UTORS,'NC~ 23 Ash st., 04901, 

MARYLAND 
ASHROKEN 
HARCO ELECTRONICS, INC., Rt. 22 Carslns Run, 
Bll~?~d~i} 838-7990, Sis. Mgr.: Tim Atkins 

AR~2~5:lCTRONICS, 5207 East Dr., 21227, (301) 

AS~6~~g¥~~ON1C/ASTREX, 1728 Whitehead Rd., (301) 

B~~~~o~o~'r:x; W~~2i~~~~;~1 ~~:, 3~~\.j.30J~ 
Bagllana 

~~~~~~VI~~UmXQ~,NlfS6J~r~1 E~~P~1:~8: 2b~01j 
484·5400, TWX: 710·862·0860 

PEERLESS 
ELECTRONIC 
EQUIPMENT 

COMPANY 

WHOLESALE 
DISTRIBUTORS 
RADIO, TELEVISION 
PARrS & EQUIPMENr 
fl.EeTIONle SUPPLIES 
fOR SERVICE & INDUSTRY 

1815 SO. 7th ST, 
LOUISVILLE, 
KENTUCKY 40208 

(502) 
637-7677 
636-3336 

; " I 
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DISTRIBUTORS DIRECTORY -'- Geographical 

Cramer is proud 
to number 

AUGAI 
among the fine electronic 
names that we stock and 
distribute. 
Call anyone of our 36 
locations nationwide. 

Resourceful 
Everything to make your job easier. 

cramer 
CRAMER ELECTRONICS, INC. 

CRAMERIEW BALTIMORE, 922·24 Patapsco Ave., 

EAm~~ ~i~gJ~JO~UPPLY CO. INC., 5009 York 
Rd. 21212 (301) 323·5100, Sis. Mgr.: P. Amick 

HALL.MARK ELECTRONICS CORP., 6660 Security Blvd., 
21235 (301) 265-8500 

KAYLINE DIST. CO., 1601 N. LonllWood st. 

m;morl~c~~~c ~~~~I~r~~r'ilj:SIiAl'f~oH9.~~ 
Cromwell Bridge Rd.} (301/ 823-0070, 00: 710· 
232-1819, Sis. Mgr.: . Bag iani 

SUPER ELECTRONIC SUPPLY, 1425 W. Baltimore st., 
TE~~~~~0~~~~.5~F~~IE~Si:~N\'iiOt· ~rE~rmtcll!p., 
m~::!M!~I\~~eMg~~:~~'J:i~ 828-6416, TWX: 

BELTSVILLE 
ANGUS INC., 10739 Tucker st., (301) 937-5750 
POWEll ELECTRONICS, INC., 10728 Hanna st., 20705, 
Bg~UtlA4030, TWX, 710-828-9710 

~~riGEfE~lR3~ICS, 4907 Rugby Ave., 20034 
ALLIED ELECTRONICS CORP., 4911 Niagara Rd., 

CJ~:~R<a\l~45-4600 
ALLEGHENY ELECTRONICS INC., 1100 E. Oldtown Rd., 
Gll¥a~J~Oi~~~-7611 
CRAMER/EW WASHINGTON, 16021 Industrial Dr., 

20760 (301) 948-0110 
KIERUl1~, 16021 Industrltl Dr., 20760, (301) 948-

0250 
HAGERSTOWN 
ALLEGHENY ELECTRONICS, INC., 1301 Potomac Ava., 

21740 (301) 739-6460 
STODDARD SUPPLY CO., INC., 354 S. Cannon Ave'l P.O. Box 500, 21740, (301) 733-3390, Sis. Contac 

M. Flemln, 
ZIMMERMAN WHOLESALERSI 114 East Washington St., 

21740, (301) 733-0550, S s. Mgr.: G. O. Zimmerman 
HAMPSTEAD " 
COMMUNICATIONS CCNTROL CENTERS, INC., 201 

Black Rock Rd., 21074, (301) 239-7330, Sis. Mlr.: 
H:':ul~E~rlght 
HAMILTON/AVNET ELECTRONICS, 7255 Standard Dr., 
H~lWi'?'ePE796-5000 
MILGRAY /WASHINGTON, 5405 Lafayette PI., 20781, 
R~~A~trs\-'Ji;.rx: 710-826-1127 
C":~263~9 M. ASSOC., 6 Byers Ct., 21133, (301) 

ROCKVILLE 
CAPITOL RADIO WHOLESALERS, INC., 12270 Wilkins 

Ave., 20852,.(301) 881-2270, SIs. Mlr.: C.Wllllams 
PIONEERlWASHiNGTDN, 1037 Taft st., 20850,'(301) 

424-3300 ' 
~iHL1~&~MLECTRONICS, (301) 881-2970 

ALMO ELECTRQNICS CORP., 317 Park Hellhts Ave., 
21801, (301) 742-1393 ' 

STANDARD ELECTRONICS SUPPLY CO., INC., 701 
sA~raflll Rd., 21801, (301) 742-1142 

pmRONIC INDUSTRIES, 8220 Willmoor Ct., 20863, 
(301) 953-3000 

TIMONIUM 
L YTRON DISTRIBUTINCl CO., 2032 York Rd., 21093, 

(301) 252-7857 

MASSACHUSEns 
BOSTON 
DEMAMBRO RADIO SUPPLY,109S Commonwealth Ave., 

02215, (617) 254-9000, Sis. Mlr •• F. DeMambro 
P. J. ENGINEERING SUPPLY CO., 360 N. Beacon St., 

(617) 783-0510 
SAGER ELEC. SUPPLY CO., 172 Hllh St, (617) 542-

2281 
BRAINTREE 
ALLIED ELECTRONICS CORP., One Centur Clrcle
Bi&'llrt~&I~ Ind. Pk., 02184, (617) 848-4150 

WARE RADIO SUPPLY CORP., 913 Centr. St., 02402, 
B~6ill~:~8~O, Sis. Mer.: G. E. Andrews . 

ARROW ELECTRONICil: 15 A St., 01803, ~617) 273-0100 
H"&'1~J~N~~~~~~i.~lgbRONICS, 185 ambridge st., 
MILGRAY/~EW ENGLAND, 79 Terrace Hall Ave., 01803, 

(617) 272-6800, TWX. 110-332-6508 
CAMBRIDGE 
APOLLO ELECTRONICS INC., 101 Binnay st., 02142, 

EL~WJI~iL~L ~1~C:'~'2~5 ~r'::i~~ Brook Pkwy., 
02138, (617) 491-3300 

WILSHIRE ELECTRONICS/NEW ENGLAND, 205 Alewife 
Brook Pkwy. (617) 491-3300 

SEE ADVEIITISEMENT THIS PAlE 
CHICOPEE 
VALLEY SOUND, 20 First Ave. 
DEDHAM 
GERBER ELECTRONI«:§,_852 Provldenca Hwy_, 02026, 

~17) 329-2400, IW,,: 710-394-0834, Mktg./Adv. 

FIT!~:B~:: 
RADIO MAINTENANCE SUPPLY CO., 1334 Water St., 
H~l:f~'I~617) 334-7473 
CAPEWIDE ELECTRONIC SUPPLY CORP., 20 Willow 
LA~~EVl~l, (617) n5-3217, Sis. Mlr •• G. T. leWis 

DEMAMBRO RADIO SUPPLY 198 Broadway, 01840, 
(617) 687-7171 

MALCO ELECTRONICS INC., 5 Wolcott Ava., 01843, 
(617) 685-4383, Sis. Mgr.: J. Musumarra 

SEMICONDUCTOR PRODUCTS INC., 250 Cenal St., 
LE~I'r3~.Jg~) 686-0197 
HARVEY R&D ELECTRONICS, 44 Hartwell Ave., (617) 

861-9200 
LYNN 
LAND ELECTRONICS, 9R Franklin St., 01902, (617) 

592-2220, Sis. Mlr.: P. Parry 
MEDFORD 
A & W ELECTRONICS, 491 Riverside Ave., 02155, (617) 

EJf6-cS::t ~tEC~&NI~S ~~~tll'l:C., 296 Salem st., 
Ngff~ (617) 395-9050, Is. Mlr.: J. Stosez 

LAFAYETTE INDUSTRIAL ELECTRONICS, 1400 Wor-
chester ~iE ~J:~::S:l.~~T PAGE 1.1. 

NEEDHAM HEIGHTS 
INSTRUMENTS INC., 570 Hillside Ave., <1,17) 444-9410 
~I~f&~ 14 Charles St., 02194, (61 449-3600 

CRAMER ELECTRONIcs, INC., 85 Wells Ave., 02159, 

(617~El6='JE~ISEMENTS PAGES 1112, 1114, 
111S,1117,I~~:ld~sr.c.!~~121, 1127 and 

CRAMER/INTERNATIONAL, 85 Wells Ave., 021S9, (617) 

GR~rN~~~AJal~~.,927~:rldge st., 01432, (617) 
969-8900 

HUrWJ:hV, J. ASSOC., INC., 2n Centre st., (617) 

NEWTON HIGHLANDS 
COMPAR NEW ENGLAND., 88 Needham st., 02161, 
N~~,Wot~tl~~, TWX: 10-335-1686 

~D8R~H I~A:"4sBowers st, 02160, (617) 969-9710 

ELECTRONIC SUPPLY CENTER, 32 River St., 01247, 
N6'k~~l~ifB~'A~i.rlr.: R. A. Wildermuth 
INDUSTRIAL COMPONENTS CORP., 2551 Boston Rd., 
N:~T~8w~&ijiRI:13) 596-3854, Sis. Mgr •• L. Eaton 
ABBOTT ELECTRONICS CO., 902 Main St., 01601, (617) 
Rl~~~ Sis. Mer.: B. R. Nelson 

DEAN41- B. & CO., INC., 407 Rle. 44, 02761, (607) 
SlCEM1l7, Sis. Mgr.: D. B. Dean 

DC~4g~m~~'[:~/~. R~~r.?~.aIH~irn~::~cah (617) 
DEMAMBRO RADI& SUPPLY, 280 Highland Ave., 01970, 

(617) 745-1363 
SOMERVILLE 
ELECTRO SALES, 100 Fellsway W. at MystiC, (617) 

666-0500 
CUSHING, T. F. INC., 1026 Bay St., 01101, (413) 

788-7341, Sis. Mlr.: C. Robinson 
SIGNAL CENTER OF SPRINGFIELDnINC., 484 Worth-
sJ~~\;~~:i!Lod 105, (413) 739-38 .. 
SOUNOCO ELEC. SUPPLY, 2095 Roosevelt Ave. 
WAKEFIELD 
MEASUREMENT EQUIPMENT CO., 591 North Ave., 
w:L?~lJ:l7) 245-4870 
I,,!PACT SLS. CO., INC., 223 Crescent st., (617) 

893-2850 
M.I.L. TRONICS,JNC., 971 Main St., 02154, (617) 

891 , Mklil./,..v. Mlr.: I. Cohen 
ELECTRONICS, (617) 890-8484 ' 
WN. . 

QPL ElECTRONICS, 15N. Beacon St., (617) 924-4100 
STERLING ELECTRONICS, 51 Sprlnl St., (617) 926-9720 
WELLESLEY 
IN-STOCK PRODUCTS CO., 40 Washington St, (617) 

235-6549 
WEST NEWTON 
~f§~~:D CO., 38 Border st., (617) 965-1111 

EASTCO, 26 Dartmouth st., 02090, (617) 329-3068, 
wgl:U"~': S. Melanson 
NEWARK ELECTRONICS, 13A Whaelln. Avo., 01801, 

(617) 935-8350, ralex. 94-9316 

(Grand Rapids) MICHIGAN 

It took more 
than talk to make 

us the best 
source for 

from 
• Rack and Connectors 
• Printed Circuit Connectors 
• Power Connectors 
• RF Coaxial Connectors 
• RF Coaxial Switches 
• Amphenol/ Barnes I.C. Sockets 
OUr Amphenal connactor __ ., 
elpllllllUIi Include: 
MIL-C-5015 assembly for MS and AN Sarles 
Connectors to the called out military spaclficatlon 
(MIL-C-21091, MIL-C-265OO, MIL-C-83n3, 
MIL-C-26482, MIL-C-38300 MIL-C-39012 
MIL-C"1511~ keying of 143 Saries Prlnled Circuit 
~:~~:c:~~~"'I~~'yOfi~~ r.~I:::prlnted circuit 
Marking to customer specification. 

Wilshire Electronics/New England 
Dlv. of Wilshire 011 Co. of Texas 
Formerly Electrical Supply Corp. 

205 Alewife Brook Parkway 
cambridf" Mass_ 02138 
'817149 -33DO/Enterprlse 6084 
TELEX 992-1473 

WORCESTER 
DEMAMBRO RADIO SUPPLY, 222 Summer St., 01608, 

(617) 757-5626 
RADIO MAINTENANCE SUPPLY CO., 80 Thomas St., 

01608, (617) 756-8311, Sis. Mlr., A. Joseph 

MICHIGAN 
ALLEN PARK 
EL~~~~~tC PARTS CO., 6600 Roosevalt, 48101, (313) 

ANN ARBOR 
GULF ELECTRONIC CORP., 703 S. Main st., 48104, 

HE~~3~:gi:~rr~s, 1615 Charlmers Dd., (313) 971-
6552 

P RADIO SUPPLY, 321 E. Hoover Ave. 
W R ELECTRONIC SUPPLY CO., 2260 S. In-

I Hwy., (313) 665-8611 
A A 
GREAT LAKES ELECTRONICS, 390 E. Michigan, 49012, 
B~WU3~~~lllkSIS. Mlr.: Dala Shroyer 
WARREN RADIO CO., 93 Bidwell W., 49015, (616) 

965-3338 
BENTON HARBOR 

BE::~, E~~f:O:J~':'';Y' Jr~ijoX:~ ~~~d~~r~; 
Bl~T~'Wlschke 
COLFAX CO., DIV. OR RID, 1415 Ml35 Hwy., (616) 

927-3519 . 
DETROIT 
ALLIED ELECTRONICS CORP., 8140 Greenfield Rd., 

BOtm~ ~~~~)I~~12n Jas Couzens, 48235, (313) 
273-6920 

EL~~~rJ~l~~S 52dv.2OJ:1.: J~~nwM:203, (313) 
J. C. ELECTRbNIC to., INC., 6810 E. Davison, (313) 

365-4250 . 
LA SALLE ELEC. SUPPLY CO., 470 Brelnard st., (313) 
831-0470 
RENO RADIO CO., 1314 Broadway, 41226, (313) 962-

6852, Sis. Mlr.: B. Spilker 
RS ELECTRONICS" 12775 Lyndon, 41227, (313) 491-

RS l~~l:~O~:&S, rr145 Wyomine, 41238, (313) 834-
8420 ' 

SEMICONDUCTOR SPECIALISTS, IN.J1:z..25127 W. Six 
Mile Rd., 41204, (313) 255-0300, 1 WlU 810-221-9485 

SCHWEBER ELECTRONIC~ (313) 583-9242 
STERLING, S1 CO., 17500 W. MC,Nlchols Rd., 48235, 

F~~U\Jrro~O 
HARVEY/MICHIGAN, 23461 Industrial Pk. Dr., 48024, 

(313) 477-1650 . 
NORTHLAND ELECTRONICS INC., 32708 W. 8 Mile Rd., 

sH1tl~1iill~E17lct~g708 Grand River Ave., 41024, 
FJ~~bf.?E'600 . 

RA~7~0 INC.; J~~M:.~~t~~ r:.dWh:r:n2O• (313) 
WARREN ., 1201 Woodward Hgts., , 48220, 
F8~~ 547- 600 
SHAND ELECTRONICS, INC., 2401 S. Dart Hwy., 
G~1t>6' jill~161l-8940, Sis. Mlr.: J. Drl,!"r 

N~~t:r 4~~~~.NrIAL ELECTRONICS, 2114 S. Division, 
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: DIST:RIIUTORSDIRECTORY - Geographical' 
. ; 

RS.·£L£OTRONIc$. ~HII. AAf'.' IDs; .36t11~ . .s •. £.. • 

,'49508 (616) 241~' ", " 
.stOTTS.RiIEDMAN. 2035 Eastern. Ave.. S. E ••. (1116) 

'241-6731 .,",' • , 
W EN RADIO CO., 320 Nllchl,an N.E .. 49503.(Gl~) 

, 85 

o SUPPLY CO., 1208 GreenwQ~ .Ave., y 784-6106, Ind. SIs. Mgr •• L. Harley 

S, RONICS, 3219 Killor.R.d., 49002, (&16) 
'38· 0 

WARREN RADIO CO., 1710 Westnedge S .. 49008. (G16) 
, 881·4203 ' . 

LIVONIA .' . 
CAME~&EJROIT, 13193 Wiyne' Rd.,."48150. (3~3) 

H VNET ELECTRONICS, .13150 Wayne Rd., 
3) 522-4700 

MA HIIGHTS 
McNAUGHTON· "'eKAV ELEC. CO.. 1357 E. LI,IICOln 

Ave"J313) 399·7500 .." , 
MARa ETTI 
N.W.R. ELECTRONICS CORP., 1010 W. Washinitoil st .• 

(906) 226-7578 
MENOMINEE 
TEA'" ELECTRONICS #29, M & M Plaza, Box 212, 
M3?:~Gcgo.:) 884-2213, SIs. Mlr.: a.Falkenberg 

ELECTRONIC DISTRIBUTORS. INC., 1960 Peck St., 
4941!. (616) 726·3196, Sis. Mgr.: C. Schecter 
WES'tRN ELECTRONIC. SUPPLY CO" 1781 5th st., Nlt9fs'" (616) 722.7628, Sis. Mgr.: F. J. Hall 
NILES RADIO SUPPLY, 933 N. 5th St .. 49120, (616) 
o:r~l~K Sis. Mcr.: C. line 

NEWARK ELECTRONICS, 20700 Hubbell Ave., 48327, 
(313) 548-0250 Telex: 235638 . 

REMCOR ELECT. {NC., 10670 W. 9 Mile, 48237, (313) 
O:'Ji\S:6, Mktl./AdV. Mgr.: E. Holowlcki 

w~~~r23ro'0 CO., 311 S, Cedar, 48867, (517) 

ROMULU,S 
HARVEY/MICHI~~I. 36312 Ecorse Rd •• (313) 477·1650 
PION£ER//oIICHIWIn, . .§337 N. Beverly Plaza, 48114, 

(313) 729-8500, TWA, 810-422·2211 
ROSEVILLE 
RS ELECTRONICS. 27882 Gratiot, 48088, (313) 779-

2450 ' 
SAGINAW 
SAGINAW DISTRIBUTORS INC., 1761 E. Genesee Ave •• 

S~flt~:~RtJMts~4}N~~~' 3~f~' {aar· S,~:n:~~(l1. 
(517) 755·2191 

THDMPSON, R. R" 1761 E. Genesee Ave., 48601, (517) 
754~41 

TRAVERSE CITY 
RS ELECTRONICS, 425 SCUth Airport, 49884.(616) 

946-5153 
TROY 
TERMINAL SUPPLY CO., 500 Oliver st" (313) 889-4200 
UTICA 
COMPAR MICHIGAN, 53808 Sophia, 48087, (313) 

781-3900 . 
WARREN' 
E~f;lf>0:/;.=S CO •• 23040 Schoenherr. 48!l89, 

WYANDOTTE . 
RS ELECTRONICS, 3450 Biddie, 48192, (313) 282·5880 

WYOMING . .. '. 
NEWARI< .ELECTRQNICS, 3645. Linden Ave.. S. E., 

49508. '(61GJ241·6881, TeI~x. 22·6881 

MINNESOTA' 
CRYSTAL ' 

TEtJ12)E~g!f8~~~~kt~~v~U:r.~eJ. '1:815:5429, 
DULUTH ." 
NOR1HWEST RADIO OF DULUTH INC •• 123 East 1st St., 

55802, (218) 727.l565; SIs; Mlr.: D. Granholm' 
EDINA 
CRAMER/BONN. 7275 Bush like Rd •• 55435.' (612) 
. . 835·7811 ' 
MINNEAPOLIS 

AC~MIf;l~~~C\t~~~lA~~~ :a:,hW.I~Tla~·' 55401. 
co\:iPAR TWIN CI'mS, P.O. Box ~6183. 55416, (612) 

9.22·7011 . . '.. 
CONTROL COMPS., 401 Fay Rd., (612) 721·1629 
CONTROL 'DESIGN, INC., 3433 East 25th St.. 55406, 

(612) 721·1629 ' 
EL~~~~fM CORP •• 3816 Cb'~dler Dr •• 5~421. (612) 

ELECTRONIC CENTER. INC., 127 3rd Ave. N •• (612) 
338-5881 

SEE ADYEIInSEMENT PAGES 1818. 1624. 1621 
HALl·HARK ELECTRONICS CORP., 4555 W. 77th St., 

55435, (612) 925-2944 ..' 
HAMILTON/AVNET ELECTRONICS. 2850 Metre Dr., 

55420'J61~ 854-4800 

~:m~/F.'~. cd~l%rJi::h~~eton Ave. N., 55401. 

'HI!1f2§ou C'~~~S~:: J7 ~. LI~~:rlt., 55403. 

Icl~l'~D I, ~~Mti~r·I·N~..z1~4 W. 78th St •• 
55435. (612) 927-9991 

INDUSTRIAL COMPONENTS INC., 5280 W. 78th st., 
~~.5R.(~t~ 831·2666, TWX, 910·576·3153, Sis. 

NEW~RK ELECTRONICS, 336 HOOver st .. N.E" 55413, 
(612) 331·6350 Telex. 29·0882 

SEMICONDUCTOR' SPECIALISTS, INC., 8030 Cedar 
Ave. 5., 55420 (612) 854-8841. TWX •. 91()'576-2812 

STA;:O H., ElECTIlONICS SUPPLY CO., 112 ard Ave. N., 
~r}w~6Jf,le~32'1325, TWX, 910·576-2714, Sis. 

TEAM CENTRAL, INC., 720 29th Ave. S.E., 55414, 
(612) 331·8511. Y.P. Mktll.' L. M. Fisher . 

WAYTEX CO., 263~ Louisiana Ave., (612) 925-4242 
ST. PAUL 
ELECTRONIC DESIGN CO •• 1482 W. County Rd •• C., 

55113, (612) 636-3550, Sis. Mcr •• C. R. Sproat 
GOPHER ELECTR CO. 2520 West lIrpenteur 

Ave .. 55113, 5·0241, Sis. Mgr.: R. Shivers 
MAGNUSON EL CS, 1246 W. 7th St., (612) 

227·8495 
RADIO DIST.CO., 1821 University Ave ••.. 55104. (612) 

645-0631' '. 
RAg:, 1138 W. larpenteur St., 55113, (612) 448· 

TEAM ELECTRONICS, 1534 White Bear, 55106, (612) 
774'()381 

Lafayette is k.nown as distributors of 
semi conductors and tantalum capacitors 
exclusively . 

Lafayette is known for its in-depth 
inventory . 

Lafayette is known for on-time deliveries 

And ... 

wfire also known by the 
company we keep ... 

~GI 
...... SENSITRON 
A~ .... 

~YTHEO~ 

Get to know us today 

Fast action from a real 
pro staff of industrlaf 
specialists. Reliable, too, 
and you get a 1-stop 
performance. Facilities 
and know-how are tops. 
You can rely 
on us for all 
your electronic 
needs. Call& 

lUlES 

~C~ 
1274ft! Aw. /110; Mp.... Minn. 55401 

10(612)0338-588 , 

AUTHORIZED DISTallUTOI 

GENERAL. ELECTRIC 
~ 

GULFPORT 
HElWICK, E. A. ELECTRONICS. 2214 25th Ave., 

39501, (601) 863.·1295. Sis. Mgr •• E. A. Helwicl 
HATTIESBURG 
S~~M'sW:2:CS' INC., 1316 W. Pine St., 39402, 

JACKSON 
ELLINGTON ELECT. SUPPLY. 1425 Terry lid" (601) 
. 355'()561 

SWAN ELECTRONICS, INC., 342 N. Gallatin St.. 39207, 
(601) 352.5516, Sis. Mlr.: L. A. Swan 

\ ."r_ . ., ... ~."'-
. , .and because Lafayette is right next 

door to both JFK and La Guardia 
airports,.your order is only an air 

freight shipment away. 

""'TELEDYNE 
SEMIcoNoucToR 

naelnc. LAFAYETTE 
~olitron· 
• Natick only 

1811 

• INDUSTRIAL ELECTRO",'CS •. 'NC •• 
1327 SECOIID AVEIIUE • NEW HYDE PARK ~ L I. N£WYORK 11848 • (518)'" 
I. WORCESTER STREET.. NATICK • MASSACIIIISETTS 81180 • (817) .... 

ENTI'lIPIIlSE PHONE NUMBERS IN PIIINCIPAL CITIES . 

, . AJjb8betiQlI Listlnr of. Distri~uto ... , Precedes this Directory HIII/tm 



DISTRIBUTORS DIRECTORY - Geographical 

Cramer is proud 
to number 

AVI 
CERA.leS 
among the fine electronic 
names that we stock and 
distribute. 
Call anyone of our 36 
locations nationwide. 

Resourceful 
Everything to make your job easier. 

cramer 
CRAMER ELECTRONICS, INC. 

MERIDIAN 
HOOPER ELECTRONIC SUPPLY CO. INC., 1917 6th St., 

39301, (601) 693·2668, Sis. Mgr., C. Hooper 
HOOPER ELECTRONIC SUPPLY CO. INC., 1406 Live Oak 
p,,~~'A~t5J[A(601) 762·9383 
MAY ELECTRONICS SUPPLY CO., 1412 IngallS Ave., 

RAt~~~l' &~01~A~~1A~\W.A, INC., 2102 IngallS Ave .. 
39567, (601) 769-1672 

MISSOURI 
BUTLER 
~~~l ~~~R8fl~ (816) 679·3127 
RADONICS ELECTRONICS, INC., 817 Broadway, 63701, 

su~JtM~4t&~\RONIC SUPPLY CO., 2215 Broadway, 
C~~0~'B(~l4) 335-8202, Sis. Mgr., C. Suedekum, Jr. 

YORK RADIO & TV, 222 S. Fifth St., 65201, (314) 
449-0851 

CREVE COEUR 
&'lr0:O~~RP., 2260 Grasom Rd., (314) 432·3444 

LUEKING ELECTRONICS;! Rock Rd. & W. Leukln~ Dr., 
FL~~~S~~'!f 586-39 7, Sis. Mgr., N. R. Luek ng 

SHERIDAN SALES CO., P.O. Box 677, 63033, (314) 
837·5200 

HANNIBAL 
YORK RADIO & TV, 804 Broadway, 63401, (314) 

221·4593 
HAZELWOOD 
HAMILTON/AVNET ELECTRONICS, 400 Brookes La., 

JE~~:~S~l:) J~.fyl144 .' 
ROBERTSON ELECTRONICS INC .. 612 Mulberry st., 
Jo~cf~' (314) 636-4763, Sis. Mgr., R. Bloss 

REED RADIO & SUPPLY, 1610 Main St., 64801, (417) 
623-1808 

KANSAS CITY 
BARR-THORPE, 2601 Madison Ave., 64108, (816) 

531-8840 
BURSTEIN·APPLEBEE INDUSTRIAL DIV., 3188 Mercier, 

64111, (816) 561·5460, TWX, 910·771·2089, Sis. 
Mgr., H. Smith . 

ELECTRONICS SUPPLY CO. INC., 4100 Main St., 
64111, (816) 931·0250, 515. Mgr., J. S. LaBelle 

HAMILTON/AVNET ELECTRONICS, (913) 362-3250 
MASTER ELECTRONICS INC., 8118 SQuth 71 Hwy., 

RJt&3fA~8f~6.~8~1~'al~ISSt~gi16~· tsi~~~~~ 
SEMICONDUCTOR SPECIALISTS, I~C., 3805 N. Oak 

Trafficway, 64116, (816) 452-3900, TWX, 910·771-
2114 

WALTERS RADIO SUPPLY INC., 3635 Main St., (816) 
531·7015 

MAPLEWOOD 
ELECTRONIC MART, INC., 7552 Manchester Ave., 
N8i¥a' ~l~s~~;-b~-rV Mktg./Adv. Mgr., D. Hell 

LCDMP·KANSAS CITY, INC., 1520 Taney, 64116, (816) 
221-2400, TWX, 910-771·3148 

ST. ANN 
INTERSTATE IND. ELEX., 10525 St. Charles Rk. Rd., 

RAMg~~bJ3ifE8:o';'ty, SI~C.~g{OS2~· ~~um::rles 
Rock Rd., 63074, (314) 426-4414 

ST. CHARLES 
LECTRONIX INC., P.O. Box 188, 63301, (800) 325· 
si3jtHM~tg./AdV. Mgr., J. Buce 

TOtif4) ~2~~~4go~~kt~~Ad~~Jg~~~s~.n T~1.'r 63114, 
ST. LOUIS 
BURSTEIN·APPLEBEE IND. DIV., 63100, Enterprise 

30085 
COM PAR MIDWEST, 11734 Lackland Industrial Dr., 

63141, (314) 567·3399, TWX, 910·764-0839 
ELECTRIC CONTROLS CO., 2735 Mercantile Dr., (314) 

645·2400 
GATEWAY ELECTRONICS CORP., 8123·25 Page Blvd., 

63130 
HALL·MARK ELECTRONICS CORP., 6100 Madison, 

63134 (314) 52·3800, TWX, 910·760·1630 
INDUSTRIAL SERVICE LABS, INC., 4354 Olive St., 

LA~~WTn5R~D~~ ELECTRONICS, 8976 Jennings lid., 
63136, (314L 868·3055, Sis. M~., T. Goonam 

LCOMP ST. LO IS, INC., 2605 S. anlel Rd., 63124, 
l314) 647·5505, TWX, 910-761-049 , Sis. Mgr., 
• M. Steiner 

NEWARK ELECTRONICS, 11646 Tescord Dr., 63128, 

OL\~~4)I~bJs~~f2L ELECTRONICS INC., 6662 Olive 
~:tti:/~~~~oMi~.~4~.8r~:~~' TWX, 910-761-U66, 

RADIO COMMUNICATIONS CO. 2313 S. Brentwood 
Blvd., 63144, (314) 968-4444, Mktg./Adv. Mgr., 
J. A. Stiffelman 

RADONICS ELECTRONICS, INC., 4445 Gustine, 63116, 

RA~J~lc~8~fltfRo~rCS~'~C.~21~iu~~aBend, 83U7, 
(314) 781-3710 . 

SEMICONDUCTOR SPECIALISTS, INC .• 10068 Natural 
Bridge. 63134, (314) 428-6100, TWX, 910-765·0934 

STERLING S. CO., 11734 Lackland Ind. Dr., 63141, 
(314) 567-3636, TWX, 910-764·0839 

VAN SICKLE RADIO ELEe. INC .. 1915 Washlnl,ton, 
63103, (314) 621-5000, Mktg./Adv. Mgr., S. rouk 

~l~L~~~°:tECTRONIC SUPPLY, 803 Davis Blvd., P.O. 
Box 663, 63801, (314) 471-6142, Mktg./Adv. Mgr., 
C. Bailey 

SPRINGFIELD 
HOLLANDER DIST. CO., M.P.O. Box 792, 65801, (417) 

862-4475. Mktg./Adv. Mgr., F. E. Bolton 
REED RADIO & SUPPLY, 805 Boonville, 65802, (417) 

869·0752, Sis. Mgr., C. Lemons 
WEST PLAINS 
REED RADIO & SUPPLY, P.O. Box 277. 65775, ~\l7) 

256·4821 

MONTANA 
BOZEMANN 
TREASURE STATE PARTS SUPPLY, 10 E. Main, 59115, 

(406) 587·0342 

~R~!r~RE STATE GAS & ELECTRIC CO., 827 So. Mon· 
tana St., 59701, (406) 723-3269, Sis. Mgr., J. J. 
Kirby, Jr. 

HAVRE 
NO:J'5~~:~ 7 ~L~~:RCOo~\~~!: 2~~a~~rs~e~~s;e501, (406) 

HELENA 
D. N. LATUS & CO., Airport Rd., 59601, (406) ·142· 

3940, Sis. Mgr., D. N. Letus 
MISSONLA 
ELECTRONIC PARTS, 1030 So. Ave. W., 59801, (406) 

543·3119, Sis. Mgr., John Davies 

NEBRASKA 
BEATRICE 
RADIO EQUIPMENT CO., 620 Dorsey St., 68310, (402) 

223-3231 
GRAND ISLAND 
RADIO EQUIPMENT CO., 1104 W. 3rd, P.O. Box 1013, 

68801, (308) 384·2910 
LINCOLN 
BURSTEIN·APPLEBEE INDUSTRIAL DIV., 620 N. 48th 

RA~tio :gfl~~MJ~¥26o~~tfJ~011%X~e ~~~'n:8~~~ 
82204, 68503, (402) 475.7668 

SCOTT ELECTRONICS SUPPLY CORP., 4040 Adams St., 
68504, (402) 434-8308, Sis. Mgr., Ray E. Coon:; 

NORFOLK 
RADIO EQUI PMENT CO., 200 Braasch Ave., P.O. Box 

724, 68701, (402) 371·2728 
NORTH PLATTE 
SCOTT ELECTRONICS SUPPLY CORP., 516 N. Poplar 

St., 69101, (308) 532-9260 
OMAHA 
ALLIED ELECTRONICS CORP., 625 N. 18th SI., 68102, 

(402) 341-7700 
J·B DISTRIBUTING CO., 1616 Cass St., 68102, (402) 

341·5525, Mktg./Adv. Mgr., John H. Brown 
LADD ELECTRONICS, 111 N. 41st St., 68131, (402) 

556-3023, Mktg./Adv. Mgr., F. H. Ladd 
OMAHA ELECTRONICS CO., 2222 Leavenworth, 68102, 

(402) 341·3440, Sis. Contact, Earl Wright 
RADIO EQUIPMENT CO., 625 N. 18th St. P.O. Box 

3843, 68103, (402) 341-7700" Mktg]Sls. Mgr., 
Herb Nestanaer 

SCHNEIDER ELECTRIC & EQUIPMENT CO., 1102-08 
Farnan St., (402) 346·5000 

SCOTTSBLUFF 
TRI·STATE ELECTRONICS, INC., 23 E. 15th St., 6&361, 

(308) 635·2531, Mktg./Adv. Mgr., Jerry Talbot 

NEVADA 
LAS VEGAS 
ELECTRONIC SUPPLY CO., 1112 S. Casino Conter 

Blvd., 89104, (702) 384·5666 
TRINIDAD ELECTRONICS, 3185 S. Highland Dr., 8!1102, 
(702) 732·2395 
RENO 
DUNLAP ELECTRONICS, 900· E. Fourth, 89502, (702) 

329-1308 
ELECTRONIC OIST. CO., 720 Tahoe St., 89505, (702) 

323-2766, Sis. Mgr., H. C. Anderson 

NEW HAMPSHIRE 
CONCORD 
EVANS RADIO & ELECTRICAL SUPPLY CO., P.O. Box 

893, 03301, (603) 224-9961, Sis. Mgr., I. R. Evans 

(Manchester) NEW HAMPSHIRE 

Cramer is proud 
to number 

BURIDY 
among the fine electronic 
names that we stock and 
distribute. 
Call anyone of our 36 
locations nationwide. 

Resourceful 
Everything to make your job easier. 

cramer 
CRAMER ELECTRONICS, INC. 

KEENE 
DeMAMBRO RADIO SUPPLY, 300 West St., 03431, 

(603) 352·5039 
MANCHESTER 
DeMAMBRO Radio Supply, 1308 Elm St., 03101, (603) 

624-4006 
HOLMES DIST, INC., 100 Cahill Ave., 03103, (603) 

669'5060 

R ~~5~JU:,IB,.Il:t~~JAd~~OM~~.~sr.uJ.~t'cir~3105, (603) 
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NEW HAMPSHIR.E (Nashua), 

RADIO ElECTRIC SERVICE CO. OF PA'. 
A DIVISION 01' ASTRU. INC. 

Airport IlIci~striai Park 
Airport and Central Hwys. 

Pennsauken, New Jersey 08110 
(215) 925-6900 • (6091662·4000 

TWX 710·892:0443 

YOUR DISTRIBUTOR 
FOR 

ITT 
SEMICONDUCTORS 

PROMPT SERVICE 
TECHNICAL INFORMATION 

LARGE INVENTORY 

NASHUA " 
.EVANS ELEC"IRICAL SUPf!i.V CO., 3 PrOlleR Ave., 
POor,.fMb~~MJ2·2761 
AlLIED ElECTROHICSCORP., lafQette Piau, 03801, . 

(603) 43e.oo11 , 

NEW JERSEY 

DISTRIBUTORS OIRECTORY ~,GeOlraphical, 

MI!!!!~!lUI~~!!!VI.!!" r=~, l~ .:.0=:' 0886t, 

484 Ber&en Blvd," 07657, (201) 943-

ROCHELLI PARK 
A·MART, INC., 190 W. "'1II1e st., 07662, (201) ..... 

9505 . 
ROCKAWAY 
SANMAR ELECTRONICS CORP., 310 Me. 46, 07866, 

(201) 625-0415, M/da.lAdv. Mar •• So Dudiik 
ROSELLE . 
~PPMAN, :0: ROSELLE, 1017 Walnut st., 07203 

KI W JERSEY, 5 Industrial Dr., 07070, (201) 

265 Mldllnd Ave., 07862, 

~oW'i[ECTROIMICS, 225 Rte. 46,.07512, (201) 258-

. Cramer is prQud 
to number· 

CORllla 
am()ng~ttJe fine ~Iedtronic 
names.thatwe stock and 
distribute. 
Call anyone of our 36 
locations nationwide. 

Reaurcatul 
Everything to make your job easier. 

cramer 
CAAftttER ELECTRONICS. INC. 

.~~R.ESCO 
_~I'" '" ELECTRONICS 

RADIO ELECTRIC SERVICE CO. OF PA. 
. A DIVISION OF ASTREX. INC. . 

Airport Indu~trial Park 
Airport and Central Hwys. 

Pennsauken, New Jersey 08110 
(215) 925-6900 • (609) 662-4000 

TWX 71()"892·0443 

. YOUR DISTRIBUTOR 
FOR 

nOli 
SOLID STATE PRODUCTS 



DISTRIBUTORS DIRECTORY - Geographical (Mount Vernon) NEW YORK 

Cramer is proud 
to number 

GENERAL 
ELECTRIC 
among the fine electronic 
names that we stock and 
distribute. 
Call anyone of our 36 
locations nationwide. 

Resourceful 
Everything to make your job easier. 

cramer 
CAAMER ELECTRONICS, INC. 

WEST CALDWELL 
INDUSTRIAL ELECTRONICS, INC., 810 Passaic Ave., 

'PE~h~~6, R~gl~ ro~:8i~%3 S~~;,!m'r';ld DAV~~,rc~~006, 
(201) 575·8264 

WESTFIELD 
MacPHERSON CONTROL PRODUCTS, 526 North Ave., 

WggUB2ifo1iO 
DALlS, H. L., INC./NEW JERSEY, 1550 RI. 9, 01095 

NEW MEXICO 
ALBUQUERQUE 
BAffJiL FIVE, INC., 410 D. Wyoming NE, (505) 299-

CRAMER/NEW MEXICO, 137 Vermont NE, 81108, (505) 
265·5767 

ELECTRONIC PARTS CO., INC., 222 Truman SI. NE, 

INg~\~~I~O~M~~~:fJs, ~1~C.~~~o ¢aIRve~3~r~ct, 
(505) 266·8721 

KI~~~~~YJ~\~0~:I~?r6g~. SE, 87119, (505) 247· 

~r~~Mr~lslJt;R:CI.~Shb~5AI:~1:88r. NE, (505) 
265·5991 

WACO ELECTRONICS, 420 Washington SE, (505) 268· 
2409, TWX: 910-889-0622 

WALKER RADIO CO., INC., P.O. Box 25921, 102 
f,':r~:t~. ~ls'=:125, (505) 247·2288, Mktg./Adv. 

WEATHERFORD CO., 6101 Marble NE Marberry Plaza, 

LA8l1g~J~~~ 265·5611 
MANNI,E'SELECTRICAL & PHOTO SUPPLY, INC., 802 

S. SOlano Dr., 88001, (505) 524·3646, Sis. Mgr.: 
M. Blumkin 

SOUTHWEST ELECTRICAL SUPPLY, 804 S. Solano Dr., 
88001 

ROSWELL 
R & R, ELECTRONIC SUPPLY CO., 605 E. 2nd, 88201, 

(505) 622·0610 

NEW YORK 
ALBANY 
corlo~~/~=~~i~l\~~~d Ave., 12205, (518, 489· 

GREYLOCK ELECTRONIC DIST., 65 Central Ave., 12206, 
(518) 436-8511 

TAYLOR, E. EIiI CO., 465 Central Ave., 12206, (518) IV 
t~'lfXb~tE gr.: G. Yelie 

STATEN ISLAND 
1~~~~1:ICLARI, 241 Rathbun Ave., 10312 

JACK, S. L .. ELECTRONICS, 28·14 Stelnway SI., 11103, 
(212) LH 5·8888, Sis. Contact: S. Altman 

BATAVIA 
RADIO EQUIPMENT CORP., 5 Center st., 14020, (116) 

FI 3-1626 
BINGHAMTON 
HARVEY, FEDERAL ELECTRONICS, INC.! P.O. Box 1208, 

13902, ~07) 748·8211, TWX: 50 ·252·0893, Sis. 

MO~t~ JELE~~=~NICS, 305 Court St., 13904, (601) 
RA 3-9445 

STACK INDUSTRIAL ELECTRONICS, INC., 45 Wash. 
ington St., 13902, (607) 723·6326, Mktg'/Adv. 
Mlr.: D. Gilchrist 

Concentrated distribution of the high quality products from these and 
o,ther manufacturers: Alco Switch, Arrow Hart, Birnbach, C&K, Centra
lab, Control Switch, Cutler Hammer, Digitran, Grayhill, JBT, Kulka, 
Led ex, Mallory, Microswitch, Ohmite, Smith, Spemco, Switchcraft, TI, 
Hamlin. Each line franchised in one or both Inventory Centers. Peerless 
Radio Corporation. In N.Y.: 19 Wilbur Street, Lynbrook, L.I., 
Phone: (516) 593-2121; TWX: 510-225-8422; Cable: PEE RADIO. In 
New York City dial (212) 523-3456. In FLORIDA: 1040 Northeast 43rd 
Court, Oakland Park, Phone: (305) 566-5966; TWX: 510-955-9852. 

~-------------------------~ 
WEHLE ELECTRIC CO., 25 Washington 51., 13901, 

(607) 722-2394 
WILSHIRE ELECTRONICS, 611 Main SI., Westover 

Plaza, (607) 797-1236 
BOHEMIA 
CARLAC ELECTRONIC INDUSTRIAL SALES, INC., 75 

Orville Dr., P.O. Box 157, 11716, (516) 567-4200, 
Sis. Mgr.: B. Molter 

BRONX 
THE CAM ELECTRONICS DIST. CORP., 1468 West· 

chester Ave .. 10472, (212) 893-8300, Sis. Contact: 

WiLC~lfADIO DlSl., 383 E. 138th SI., 10454, (212) 
B:&~tt~~j.lIS. Mgr.: P. Wilk 

ALPHA ELECTRONICS, INC., 1306 40th SI., 11218, 

AR~12lL~~t~g2?cs~I"iN~.~r 21~OBi~tlth St., 11223, 
(212) 627-4400, Sis. Mgr.: E. Pifling 

G. W. BURKIN ELECTRONIC IND. INC., 2374 60th SI., 
11204, (212) 339·5300, Mktg./Adv. Mgr.: G. W. 
Burkin 

GRAHAM ELECTRONIC DIST. INC .. 881 Manhattan Ave., 

HY~k~2JE (~mmN~~~~' g~1'6 M~~~r~h Dhs::,~i (212) 
495-4100 

LACO ELECTRON ICS, 4924 4th Ave., 11220, (212) 
492·9590, Sis. Mgr.: K. Stramka 

MILL ELECTRONICS SUPPLY CO., 2480 65th St., 
11204, Sis. Mgr.: I. Oeutsch 

NATIONAL EUPHONICS CORP., 512 Albany Ave., 11203, 
(212) 778·0800 

WIlMAI ELECTRONICS CORP., 157 Manhattan Ave., 
11206, (212) 388-0945, Sis. Mgr.: V. J. Cordelia 

BUFFALO 
GENESEE RADIO & PARTS CO., INC., 2550 Delaware 

Ave., 14216, (716) 813·9661, Sis. Contact: F. L. 
Norwood 

GOLDCREST ELECTRONICS SUPP. OF ERIE, INC., 1905 
Clinton St., 14206, (116) 826·3434 

GOLDCREST ELECTRONICS SUPP. OF BUFFALO, INC., 

os~~fN~ab~~k m~93J~lgle~~~a~:ogr., (716) 832-
4271 

RADIO ELECTRIC PRODUCTS, INC., 1398·1400 Main 

RA~~'6 lt~3~p~Wf ~8~R~~~Oi9~ISV~~!~ ~1.~d~l207, 
(716) 874-2690, Sis. Mgr.: A. Sarles 

STANDARD ELECTRONICS, INC., 3519 Union Rd., 
14225, (116) 685·4220, Sis. Mgr.: W. Humston 

SUMM1T DIST., INC., 916 Main St., 14202, (716) 884· 
3450, TWX, 110-522-1692, Sis. Mgr.: G. Seidman 

TROTT ELECTRONICS, INC., 932 Hertel Ave., (116) 
816-0880 

W~~'t3m?\~\~x~~'i.m, ~11!~o~tg~~·'lm~~e.,\li:J 
CENTRAL SQUARE 
NEWARK ELECTRONICS, Lyndon Lawn Trailer Park, 

13036 • 
CORNING 
CORNING ELECTRONICS, INC., 81-83 W. William St., 

14830, (607) 962'()555, Sis. Mgr.: W. E. Drake 
CORTLAND 
CORTLAND ELECTRONIC SUPPLY, 23 Clint9n Ave., 

13045, (607) 156-2523, Sis. Mgr.: D. Musci 
EAST MEADOW 
SHAPIRO ASSOC., 1464 Sylvia La., 11554, (516) 483· 

4185 
EAST SYRACUSE 
CRAMER/SYRACUSE, 6716 Joy Rd., 13057, (315) 431· 

6671 
HAMILTON/AVNET ELECTRONICS, 6500 Joy Rd., 

13057, (315) 437-2642 
ELMIRA 
WEHLE ELECTRIC CO., 900 E. Church St., 14901, 

(607) 734·5105 
ELMSFORD 
MELVILLE RADIO CORP., 1 Nepperhan Ave., (914) 

592·7100, Ind. Sis. Mgr., G. Wiesel 
ENDICOTT 
STANDARD ELECTRONICS, INC., 101 Duane Ave., 

13762, (607) 754-3102 
ENDWELL 
COMPAR/ALBANY BRANCH, P.O. Box 135, 13760, 

(607) 123·8743 
CRAMER/BINGHAMTON, 3220 Watson Blvd., 13760, 

(607) 754·6661 
FAIRPORT 
COMPAR/ALBANY BRANCH, 42 Winding Brook Dr., 

14450, (116) 271·2230 
FARMINGDALE 
ARROW ELECTRONICS, 900 Broad Hollow Rd., 11735, 

(516)694-6800, TWX: 510·224·6494 
FAIRMONT ELECTRONICS, 140 Smith St., 11735, 

(516) 694·8200 
GAR·DIT SYSTEMS CORP., 24 Central Dr., 11735, 

HAtC.~i~~i~T~SN·I:C~· ~g:~~o 167 Marine St., 
11135, (516) 293·7500, TWX: 510-224·6402 

HARRISON ElECTRONICS CORP., 20 Smith St., 11735, 
(516) 293-7990, TWX: 510-224-6403, Sis. Mgr.: 
B. Snyder 

HARRISON ELECTRONICS INT'L, INC., 14 Smith SI., 
11735, (516) 293,2020, TWX: 510-224·6403, Sis. 
Supervisor, W. H. Whitman 

JACO ELECTRONICS, INC., (516) 738-3100 
MARSHALL, G. S., CO., 230 Sherwood Ave. 
NORELCOM ELECTRONICS, INC., 200 Allen Blvd., 

VEm~\m~R~t~1,2~~c~IS91Mf{;ib:r ~1~~~n 11735, 
(516) 293-9880, Sis. Contact: E. Markey 

FLUSHING 
GRACOM oISTS. CO., 44·29 Kisseno Blvd., 11355, 

(212) 463·1130 
GRACOM INDUSTRIES, INC., 14O·11A Cherry Ave., 

11355, (212) 463-1130 
GRACOM SOUNO STAGE, 44·29 Kissena Blvd., 11355, 

(212) 463-1130 ' 
FREEPORT 
MILGRAY ELECTRONICS, INC., 191 Hanse Ave., 11520, 

(516) 546-6000, TWX: 510-225-3613, Sis. Mgr.: M. 
Spivack 

MILGRAY/ INT'L, 191 Hanse Ave., 11520, (516) 548-
6000, TWX: 510-225-3674 

MIL·SPEC WIRE & CABLE CORP., 404 N. Main SI., 
11520, (516) 546·5454, Sis. Mgr.: L. Bonzani 

HAUPPAUGE 
CRAMER/LONG ISLAND, 29 Oser Ave., 11187, (516) 

231·5600 
CRAMER/SYSTEMS, 29 Oser Ave., 11787, (516) 231-

5682 
JACO ELECTRONICS, INC., 195 Engineers Rd., 11787, 

(516) 273-5500, TWX: 510-227-6232, Sis. Mgr.: 
C. Girsky 

RAMPART COMPONENTS, INC., 195 Engineers Rd., 
11787, (516) 273-1111, TWX: 510-227·6232 

SEMICONDUCTO~ CONCEPTS3 INC., 195 Engineers 
TI~hNl~~6N(I~'t) 273-12 4, TWX: 510-221·6232 

HEMPSTEAD 
DAVIS ELECTRONICS CORP., 204 Main St., 11550, 

(516) 483·9200, Sis. Mgr.: B. Lehman 
ELECTRONIC EQUIPMENT, 741·757 Peninsula Blvd., 

HI~~6Ultt~10 
KIERULFF, 49 Bethpage Rd., 11802, (516) 433-5530, 

TWX: 510·221-1815 
KIERULFF AIRLINE SUPPLY, 12 Midland Ave., 11802, 

(516) 822-4850, TWX: 510-221-1815 
JAMAICA 
NORMAN RADiO DISTS., INC., 94·29 Merrick Blvd., 
JAll~~3t~~~ RE 9·4651, Ind. Sis. Mgr.: O. Gans 

WARREN RADIO, INC., 2208 Washington St., 14101, 
(116) 484-1141 

WEST BURGH ELECTRIC PRODUCTS, 16 Scott St., 
(716) 483·1539 

JOHNSON CITY 
GOLDCREST ELECTRICAL SUPPL. INC., J.C. DIV., 117 

WI~~M~I~ l&cNJ~?cs~~n~76~~8~ain St., 13190, 

(607) 79~'iirdv~~TI~t~:i ~ltn1822 
KINGSTON 
GRAYLOCK ELECTRONIC DISTS., 163 Albany Ave. Exl., 

12401, (914) 338·7900, Mktg./Adv. Mgr.: D. Park· 
hurst 

OSSMANN COMPo SLS., 411 Washington Ave., (914) 
338-5505 

LACKAWANNA 
CROSSTOWN ELECTRONICS, INC.. Abbott & Ridge 

Rds., 14218, (716) 826-2600, Sis. Mgr.: H. Haym 
LIVERPOOL 
COMPAR/ALBANY BRANCH, P.O. Box 112, 13088, (315) 

471·3356 
LONG ISLAND CITY 
DALIS, H. L., 35·35 24th St., 11106, Sis. Mgr.: 

I. Cohn 
LYNBROOK 
PEERLESS RADIO CORP., 19 Wilbur St., 11563, (516) 

59iinJVE~~lU:~~T ~fGEI·lg2~~i~822. 1623 
MASSENA 
SEAWAY ELECTRONICS,INC., Box 488,' Massena· 

Winthrop Rd., 13662, (315) 169·9991, Mktg./Adv. 
Mgr.: J. McKelvey 

MELVILLE 
EASTERN RADIO/LONG ISLAND, 555 Broad Hollow Rd., 

11746, (516) 213·5715, Sis. Contact: A. O'Ambro 

TUfP74~~E&i~?Nm.lg~:'P·Sls~4g;nt~i~ :.at. t::.i 
TROY 
TROJAN ELECTRONIC SUPPLY, 15 Middleburg St., 
MIJ~8(d~WN274'4481, Sis. Mgr.: H. Page 

ARTEC DISTS., INC., 17·21 Cottage St., 10940, (914) 
M&~;WM~~~ar.: D. Shohet 

QAR IND'L ELECTRONIC SALES, INC., 621 S. Columbus 
Ave., 10550, (914) 699'2224, Sis. Mgr.: C. Keane 

eem/1973 Alphabetical Listing of Distributors Precedes this Directory 1621 



NEW. YORK(NewHydePatk) 

Naw HYDE PARK.. . .. ' . . .. , 
\.AmwIo'ND'L~L~t"C:S.\.m1.~ ~v.., (5,1&) 

SEE AlMRTISIMEIrr "Ufaa· 

rAt R'E~"'&:TJS;;LTD., 5sw,·i. st,' 10010, 
(212) 691 Sis. MR.' A. Gill •. ' 

ATlAS ELECT (IS COII.";, 1485 FitltAve., 101!21, 
(212) .; contact: EJ.So Haas.. '.' 

BlAN E . CORP., 56 Wltren St., 10007, 
1212 s. Mar •• E. I. Blan 

CAlVE lOS INC •• 220 E. 23rd St., 10010, 
(212) ,TWX. 7,0·561-4088, Sis. Mer •• 
M. E. KIO/I8rt . 

CORVAiR ELECTRONICS, INC., 150 Fiftll Ave., 10011, 
(2 5·7007 . 

DIPL T ELECTRONiCS, INC" '130 W. 30th St., 
1 594-3590, Sis. Mar •• I. Lane 

H~l? 
562·1500 

Cs, INC., 3. Lafayette .St., 10003, 
9.. Mktlll./Adv. Mar •• B. Flblan 

Cu., INC:, 2 W. 45th St., 10036, (212) 

HENLEY & CO., 202 E. 44th SI. 10017,(212) 96S-
5544, TWX, 711).581-6572, Mkla./Adv. Mer .• J. G. 
Butler".. . 

KNICKERBOCKER ANNUNCIATOR CO~ 75 Murray St., 
(212) 227-5306' 

LYBTRONICS INT'L, 130 W. 30th st., 10001, (212) 
594-4460 . 

METROPOLITAN SUPPLY CO., DIV. METROPOLITAN 
OVERSEAS SUPPLY CO., 468 "a,k Ave. S., 10016, 
(212)666 Sis. Ma'. H. Resen 

MIDWAY IN ELECTRONIg,~, INC., 36 E. 29th 
St., 10016 669-0370, IWX, 710·581-4014, 
Sis. Mlr.I • hn 

NEW YORKER ELECTRONICS.CD.MINC., 40 E. 21st St., 
PEl?tU~S (ilfM7t2lir'5A~'" A. Bressler 
ROBURN AGENCltS, INC., 349 W. 141h St., (212) 989-' 

5939 

ST:n~~' J::i.,1J:' ::r~. 'r.Sc~IJI~' (212) 
TERMINAb·HUDSDll ELECTRONICS, INC., 236 W. 17th 

St" 10011 .. (212) 243-5200 
NIAliARA rALLS . 
RA~~~)EC8I~'tI: CORP., 1720 Pierce Ave., 14301, 
ST~NDI\RD ELECTRONICS, INC., 2201 Pine Ave., 

14301 (716) 284-41437 
NORTH' SYRACUSE 
~t~:2LS CDMPS., 401 Fay Rd., (315) 458·6709 

RADIO EQU CORP., 1615 W. State St., 14760, 
(716) FR· '. 

STANDARD NICS, INC., 2828 W. STATE ST., 
147601 (1800 ' 

ONTAR 0 
~~lo~~iTR NIcs, 344 Rte •. 104, (315) 524-2491 

HART ELECTRONICS CORP., 244 Main St., 13820, 
(607) 432·5014 

PLAINVIEW . 
A.C.1. ELECTRONICS CORP., 28 South Mall, 118!J3, 

(516) 293·6~~!!l. Mlr •• J. ROlen . 
FAIRMONT ELEclllUnlC SALES CORP.,.South Service 

Rd., 11303 516) 69408200,. TWX, 511).224-6445, 

NE~~R~C:i.~ 0 , 80 Express St., 11303, (516) 
82205000, 98·0241 

PR~:rf33~M~) RONICS, INC., 20.5 Express St., 

DISTRIBUTORS DIRECTORY-Geoll'aphic •• 

fconcenTRmDl 
, Peerl';' is more than just • "distributoc' (1) Amft'ic&'shlgh. qualitY man- • 
I ufacturers concentrate their products at Peerless. (21 PaerJess 'concentlate. , 
,. its Inventory .Centers on a limited number of product categories. (3) Peer· , 

tess concantretes its time and training on many exclusive services fqrlts 
, cljJnts, services far beyond on-time deliveries at the best price.PrerIeSs ~ , 
, your concentrated source for services and products. Peerless Radio , 

II. =~~~iw~n 5~~22J.L~~?"~~E€~~D~'I~IN:~~(~i: " 
dial. (2121523-3456. In FLORIDA: 1040 Northeast 43rd Court, Oak-

, land Park, Phone: (3051566~5966; TWX: 51()"955-9852. , 

~~-----------~------------~ 
PO~T WASHINGTON . . 
GENELCO INDUSTRIg,~.JNC~ 18 Secaloal Ave'I.!!OSD. ' 

(516) 883-7070, """ 5,0.223-0813, SIs ..... ,., R. 
Geddes 

POUGH E 
B & B D BUTING, 12 Vassar Rd., 12&03, (914) 

462·71 Contact, D. J. IIGbIe 
CH 14 N. Bridie St., 12801 

10, INC., 5 Spackenklll Rd~ 126D3, 
(914) 4 SIs.M,r., F. W. liltard 

GREYLOCK DNIC DISTS., 5 Parker Ave., 12601, 
(914) . 

HIGGINS , 123 Dutchess TpII" (914) 471--3510 
ROCHESTER . 
CR:r~~OCHESTER,· 3259 Winton Rd., 14623, (718) 

GOLOCREST ELECTRONICS CORP) 482 st. Paul Stil 14605.1 (716) 546-8464, MktlII Adv. Mar., D. Gol 
MASLlN~ ELECTRONICS 511 Clinton Aye. S. 
MORRIS ELECTRONICS, '75 Stillson St., 14605, (716) 

546-8147 
NEWARK ELECTRONICS, 3000 Winton Rd. S., 14823, 

(716) 473·6600, Telax. 97 .. 262 
OSSMANN COMPo SLS., 280 Metro Park, (716) 442· 

3290 
REQUA ELECTRIC SUPPLY CO., 200s Brlabton Hen· 

rletta (716) 442-2D2O 
ROCHEStER ELECTRONICS CORP., 950 Hudson Ave., 

14621 . (716) 342·9270 Sis. Mlr.. A. Andar 
ROCHESTER RADIO SUPilLY CD., 140 W. Main St., 
A~al~=~ 454-6300, TWX, 97-8422, Sis. Mlr., 

SCHWEBER ELECTRONICS d716) 328-4180 . 
SIMCONA ELECTRONICS C 1!!':.1. 275 Mt. Read Blvd., 

14606, m6 328-3230, IW". 5100253-2139, Sis. 
MIF •• S. IIMENT PAlE tU4 

INC., ISDD LYELL AVE., 

W~1z~TRICCO., 306 AndrlWl St., 14804, (718) 

ROC~LLE CENTRE 
ALL AMERICAN TRANSISTOR C!IRP., 100 N. VIIlI,_ 

Ave.,. 11571, (516) 538-7141 . 
ROME 
ROME ELECTRONICS INC., 101 Sprilll St. 13440, 

(315) 337.!1400, Mlt •• /Adv. Mer., R. '-ville 
SCARSDALE 
LDfJg~lLECTRONIcs, INC., P.O. BoX 37H, (,14) 

SCHENECTADY . 
AD~:>':~~ '~l~fl.. ~rri7 P.O. BDX .147, 
GRIMMEll'S ELECTRONIC mLY CORP., 41 N. 

Bralllbwine Ave., 12307, (518) 37200337, Sis. Con· 
tact. t. Grimmer . 

RENNA's ~ SCHENECTADY ELECTRONIC DISTR. 
, ~C:.'iAlv. M~~':=" 12303, (518) 365-4840, 

SYOSSET 
LAFAYETTE RADIO ELECTRONICS, 111 Jembe TIIke. 
MILO ELECTRONICS CDRP., 170 EUeen Way, 11791, 

(516) 364·1111, sts: Mer •• G. Cooney 
SYRAC E' 
GO= 4l~l1rpp., INC., 1920 Park St., 

MORRIS ONICS, 1153 W. Fayette st., 13201, 
~15~ 1, SI •• ~ •• J. Horowitz 

OS,J.~ • SlS., Plckerd Bide., (315) 454-

SALINA ELECTRONICS, INC., 2100 Park st., 13208, 
/315) 422·2338, Sis. Mlr., C. R. Ricks 

SMITH, s. W'l CO ...... 325 E. Wlter St. 
STANDARD E ECI"uNIC~,JNC .. 837 Hiawatha Blvd. 

W., 132OW:15) 422 ...... 1 
WE~~03r!: IC CO., 2DO BO$s Rd., 13211, (315) 

Hamdan,I:ann. 
eo.ectIcut EleCtro 'all. I 's do 1601 Dlxwell Avenue/Hamden, Conn. 06514 t _I to Telephone (203) 288-8266/Enterprlse 8430 

.~ -'1.1. 

1822 

busi'""llll!18 ........ the Ea.1Ira R. Corporation . ~ .1U1 312 Clifton Avenue/Chfton, N.J. 07015 •........... Ea' ..... .. Te.l.epho. ne (201) 365-2600. 

1"."11. --=DbUlO UI uup.'-;:LL52 

Eastern Radle - Long I.llnd 
555 Broadhollow Rd./Melville, Lt, N.Y. 11746 
Telephone (516) 293-5775 

~o!~~ .. 
. 205 Al8wife Brook Parkway /Camb~idge, Mass. 02138 

Telephone (617) 491-3300/ Enterprise 6084 
TELEX 992-1473 

..... Cb-I! 
WllSblre Electronic..,. .. York ..... 

ADi .. " ••• ' Wi" .... OilC.mpeny .IT.... 617 Main St. (Westover Plaza) I Johnson City, N.Y: 13790 
Telephone (607) 797"1236 .......... 

WI ..... EIIIII,...,PlllladelpIiIi 
855 Industrial HlghWaylUnlt5/Cinnaminso. n, N.J. 08077 
Telephone (609) 786-8990 . 

, '" ' 

Alphabetical Li$ting of-DistribUtars:Precedes this Directory .. m/lm' 



DISTRIBUTORS DIRECTORY - Geographical (Cincinnati) OHIO 

Peerless Radio is your Concentrated source for switches, indicator lights, 
circuit breakers,lamps, L.E.D. devices, rectifiers, relays, solenoids, capa· 
citors, potentiometers. In switches alone, for example, about 2 dozen high 
quality switch manufacturers concentrate their distribution through 
Peerless. Peerless Radio Corporation. In N.Y.: 19 Wilbur Street, 
Lynbrook, L.I., Phone: (516) 593-2121; TWX: 510-255-8422; Cable: 
PEERADIO. In NeW York City dial (212) 523-3456. In FLORIDA: 1040 
Northeast 43rd Court, Oakland Park, Pllone: (305)566-5966; TWX: 510-
955-9852. 

~-------------------------~ 
VESTAL 
FEDERAL ELECTRONICS, Vestal Pkwy. 
HART ELECTRONICS CORP., 253 Vestal Pkwy. E., 

13850, (607) 748·3260, Sis. Mgr., J. Watson 
os~r5~~r59cOMP. SLS., 1911 Vestal Pkwy. E., (609) 

WATERTOWN 
WATERTOWN ELECTRONICS, 531 State St., 13601, 
wrJik~8:~090, Sis. Mgr., R. Hartness 

HAMILTON/AVNET ELECTRONICS, 70 State St., 11590, 
(516) 333·5800 

~~rllE:L~f~~RONICS, 11590, (516) 334·7474 

WEfJe~~fgl~~, (~\~~1~~~dgt6, I~~:'M;~~' ~~~r:~~t~~~ 
WOODBURY 
HARVEY RADIO CO., INC., 60 Crossways Park W., 
WA~~~1~5i6) 921·8700 
ORBIT ELECTRONIC SALES, INC., 69·18 Roosevelt 
yC:~kE~~77, (212) 426·9718, Sis. Mgr., H. Ashauer 

ATLAS WIRE & CABLE CO., INC., 72 N. Broadway, 

wl~I~~N (fM1L9~~.~lr:c., 72 N. Broadway, 10701, 

YOwa:~~6Et~~~=ONIC SUPPLY, INC., 541 Nepperhan 
yC:~~vt~l~3, (914) 969·6044, Sis. Mgr., A. Stangel 

VALLEY INDUSTRIAL ELECTRONICS, INC., Commercial 
Dr., (315) 736·3393 

NORTH CAROLINA 
ASHEVILLE 
AEROTRON, INC./SOUTHEASTERN REGION, 9 Lancelot 

so~tHl::~tR~7g:bl~~JmY CO., 1065 Patton Ave., 
28806, (704) 253-1446 

CHARLOTTE 
DIXIE RADIO SUPPLY CO., INC., 2220 S. Tryon, 28203, 

(704) 377·5413 
ELECTRO·TECH, INC., 5141 Belhaven Blvd., 28216, 

(704) 394-4341 • 
KING, J. 0 .. INC., 3300 A. Cessna Rd., (704) 527·0054 
SOUTHERN RADIO CORP., 1625 W. Morehead St., 

28208, (704) 376·4461, Sis. Mgr., A. R. Singleton 
DURHAM 
SOUTHEASTERN RADIO SUPPLY CO., 401 Foster St., 
FAW~J~}m88.8204 
SOUTHEASTERN RADIO SUPPLY CO., 325 Rowan St., 

P.O. Box 846, 28301, (919) 483·0371 
GASTONIA 
DIXIE RADIO SUPPLY CO., INC., 507 W. Airline Ave., 

28053, (704) 864·3281 

SHg~~lli:' g~~~~?Ni7d~C'86;:?28:,oX SI~~5M:r~~ ~: 
Absher 

GREENSBORO 
HAMMOND ELECTRONICS, 2923 Pacific Ave., 27406, 

(919) 275·6391 
MAODUX SUPPLY, P.O. Box 6787, (919) 275·9603 
PIONEER/WASHINGTON ELECTRONICS, 1025 Home

land Ave., 27405, (919) 273-4441 
SOUTHEASTERN RADIO SUPPLY CO., 445 English St., 

P.O. Box 20123, 27420, (919) 273·8675 
TECHNICO, DIV. OF ALLIED CONTROL SALES CORP., 

6223 Tri·Port Court, 27410, (919) 294·1065 
HICKORY 
SOUTHEASTERN RADIO SUPPLY CO., 907 Second Ave. 

N.W., 28601, (704) 322·9493 
JACKSONVILLE 
SOUTHEASTERN RADIO SUPPLY CO., 1009 Lejeune 

Blvd., 28541, (919) 347·3207 
KINSTON 
SOUTHEASTERN RADIO SUPPLY CO., 1005 E. Highland 

Ave., 2~501, (919) 523·5113 

Lafayette is known as distributors of 
semi conductors and tantalum capacitors 
exclusively 

Lafayette is known for its in-depth 
inventory 

Lafayette is known for on-time deliveries 

And ... 

wfire also known by the 
company we keep ... ' 

~ m 
INSTR.UMENT 

....... SENSITRON 
A.A .... 

~YTHEO]J 

Get to know us today 

RALEIGH 
AE:gI~O~kt~~5Ad:"~g~?XD.6~~~e~!t08, (919) 876· 
HALL MARK ELECTRONICS, 3000 Indust. Dr., 27609, 

\!i19J 832-4465 
py 83~.7~~~ IND., 4509 Creedmor~ Rd., 27609, (919) 

SCHWEBER ELECTRONICS, (919) 832-8881 
SOUTHEASTERN RADIO SUPPLY CO., 414 Hillsborough 
s:li's'tl~r:Y (919) 828.2311, Sis. Mgr., G. Hoke 

SOUTHEASTERN RADIO SUPPLY CO., 316 N. Depot St., 
28141. (704) 633·0741 

WILMINGTON 
• SOUTHEASTERN RADIO SUPPLY CO., 1002 S. Colle,1 
wr~iifg~_i~~i'~791'7365 
COMPAR/SOUTHERN, 1106 Burke St., 27101, (919) 

723-1002, TWX, 510·931·3101 
CRAMER/EW WINSTON·SALEM, 938 Burke St., 27102, 

(919) 725·8711 

KI~~~O~~ (~~~f\~~~J~:i, I~~:, C~~~c~; rf.e~~n~h~~: 
heart 

rOME~~~EJ~CRAMg6 :'U;~~yS6b.~9~WO 7~.3~~~:hall 
St., 27101, (919) 724·0504 

NORTH DAKOTA 
DEVILS LAKE 
HOME OF ECONOMY, P.O. Box 671, 2nd Ave. & 4th St., 

58301 
FARGO 
HAYER, F. C., CO., 505 Broadway, 58102, (701) 232· 

7497 • 
s·~m~~?~if.SM~~~"r.5g:mNpllth St., 58102, (701) 
GRAFTON 
HOME OF ECONOMY, 86 E. Sixth St., 58237 
GRAND FORKS 
HOME OF ECONOMY, 1000 Northwest St., 58207, 

(701) 772·6611 
MINOT 
HOME OF ECONOMY, P.O. Box 1768, Hgy. 83 S., 58702 
WILLISTON 
HOME OF ECONOMY, P.O. Box 1402, 137 W. Broadway, 

58801 

OHIO 
AKRDN 
AK(~~~) ~~~:J:p:ICS SUPPLY,107 S. Arlington St., 

SUN RADIO CO., P.O. Box 390, 44309, (216) 434·2171, 
Sis. Contact, Ed Kline 

WARREN RADIO CO., 71 S. Broadway, (216) 434·6668 
ASHTABULA 
MORRISON'S RADIO SUPPLY, 331 Center St., 44004, 

(216) 997·6161, Mktg./Adv. Mgr., H. Morrison 
BEACHWOOD 
SCHWEBER ELECTRONICS, (216) 464·2970 
CANTON . 
ELECTRONIC CENTER, INC., 1300 Cherry Ave.NE, 

44714, (216) 456·7133, Sis. Mgr., P. Domenico 
CINCINNATI 
CRts~~rm~6~1TES, INC., 666 Redna Terr., 45215, 

HOi~:J~~:BSIS~OMg~.~~~ ~::~g Rd., 45215, (513) 

.. . and because Lafayette is right next 
door to both JFK and La Guardia 

airports, your order is only an air 
freight shipment away. 

'9I1'"TELEDYI'IE 
SEMICONDUCTOR 

naelne. LAFAYETTE 
~Dlitron· 
• Natick only 

eemJ1-973. 

.INDUSTRIAL ELECTRONICS, INC •• 
1327 SECOND AVENUE· NEW HYOE PARK· L.I., NEW YORK 11040 • (516) 488·6600 
1400 WJ)RCESJER STREET • NATICK • MASSACHUSmS 01760 • (617) 969-6100 

ENTERPRISE PHONE NUMBERS IN PRINCIPAL CITIES 

Alphabetical listing of Distributors Precedes this Directory 1623 



OHIO (CJncinnati) 

'1IIIt4tcl~1C) 
'S 

INDUSTR.",L 
ELECTRONICS 

CALL TOLL FREE OHIO (800 ·1111~:·1UIIlUJI 
OTtIIR STATES (800 - 543-7108) 

5.3-7",_4030 
.............. CIlIa ••• .., .. 

DI$1'RIBUTORS DIRECTORY ~Geograpl1icar 
THOMPSON ELECTRONIC SUPPLY. INC •• 182 E. Lon, 
DiitJi215. (614) 228-6191. 51 •. Conlact: 8. Lei 

ARROW ELECTRONICSL 3100 Plainfield Rd., 45432. 
(513) 253·9176. TWA' 810-459·1611 

8ECKER. J. A'1~0 •• J341 E. 4Ih,P.O;'!IO. 247;45401. 
(513) 226·1 ... 1 ',MIItt.lMv.M,r,. R; DeMint ' 

COMPAR/OHIO BRANCH, U12, Greenl,.. Dr •• 454~9, 
(513) 435·1301 MkIlJAtlv. Mlr •• J. Coy 

ELECTRONICS MARKEl1NG CORP •• 2400 E. DototllJ 

ESh"o':e·I~t.!2M5'l~:'tt~45403 13) 224-91'92 
KIERULFF. 2030 Drill ,. .... 45414. (fI3) 27a.94U. 

TWX, 810-459·1870 " " 
MARSHALL. G. S. CD.' 2077 Enibury Perk Rd. 
PIONEER/DAYTOM. 1900' Troy St,. 45404. (513) 236· 

9900 ' 
RANKIN & MOUSER INC.. 2015 SprlnlbOro Rd., 

45439. (513) 298-9823. SIs; Mlr .• J. RanJiin 
SEMICONDUCT,OR SPECIALTIES., INC •• 4500 Wads

worth Rd;. 45414. (513) 278·9455. TWX, 810-459· , 

S SALES CO •• P.O. Box 423 45405. (513)' 
27 • TWX, 810-461·2670 

~~PCo;PIO:~EiD'3l:1~!:\t~~3) 22400871 
STERLING. S:j cb., 2673 Culver Ave •• 45429. (513) 

298·7573. lele., 28-8249 
STOTTS·FRIEDMAN CD .• 107 N. Jeffenon SI •• 45402. 

(513) 2~4-Ul1 ' 
SUNRAY ELECTRONICS. INC .• 2275 Sprlnalloro Rd., 
DJijr:. (513) 293-3421. Sis. Mil.' R. Faulkner 

T.V. SPECIALTIES, INCM 320 W. Third st •• 44822. E.a!f) c?rr:I~J:' .,., C. R. Bordef 
EUCLID RADIO' PARTS CORP.. 16379 Euclid A .... 

44112. (216) 451-1375. MIit,JAdv. Mlr .• H. W. 
Roman 

EAST LIVERPOOL 
TELEVISION PARTS 'CD •• INC,. 315 Maricet st.. 43920, 
EL~:'A38fl.57oo 
EL·A.cO ELECTRONICS. INC,. 235 LodISt." 44035. 
,~fi~lm·~r.'KSIS. Mgr., J. A. Hottenro 
COMPARIOHIO. P.O. !lOx 4791. 44126, (216) 333· 
FI~lrLArX' 810-421·8396 

PMA RADIO PARTS CO" INC.. 1414 S. Main St •• 
45840.,<419) 423·103~ 

FREMD"T '" 
J & B ELECTRONICS. 820 E. state St •• 43420, (419) 
Km~:r..J'S, Mer., L. Kuzma ' 

~~~T~m~c:J~i7:'0' Box 2265. 3100 Plainfield 
LIMA ' 
LIMA RADIO PARTS CO •• INC •• 150 W. Gnnd AVe .• 

45 (419) 228-1220.' Sis. Mlr., C. V. Frueh 
RADIO CD •• 565 S. Metcalf. 45804. (419) 
1 , 

D 
ECTRONIC DIST,. INC .• 775 Sprln",,1II Rd .• 

(419) 524-1811 

~~:ff)':J$flr. M~~)~~~ =ir.~c:!~~~:~ 
MASSILLDN 
MARTIN. M. H., CD •• 1118 LI~coln Way E •• 44646. 

(216) 832·7467. Sis. Mir., R. L Allen , 
MENTDR 
MEa'I;~~R ELECTRIC ~O •• 7444 TJler BlVd ... (216) 945· 

PAINESVILLE 
MORRISON'S RADIO SUPPLY. 1430 Mentor A .... 

44071. (216) 352-3444 
PARMA 
WI:'~~'fg~f:"~~PPLY CORP •• 5373 IIIdp 

SANDUSKY 
SERYEX ELECTRONIC DIST •• INC •• 534 Columbus Ave., 
, 44870. (418) 626-5265 
SOLON 
RADIO & ELECTRONIC PARTS CD. !REPCO), 8835 

Cochran Rd., 44139. (216) 248-8900. Sis. Mil.' 
D. J. Roalsan 

SOUTH E!lCLID 
WINTERADIO ELECTRONIC SUPPLY CDRP •• 4432 M.,· 

field Rd •• 44121. (216) 382·7878 
SPRINGFIELD 
BECKER ELECTRONIC DIV" 522 W. Main St., 45504. 

(513) 325-0452 ' 
SREPCO ELECTRONICS/SPRINGFIELD. 1300 St.Parls 

Rd., 45503. (513) 399.8811 ' 
STEUBENVILLE 
D & R RADIO SUPPLY CD.. 215 S. Third St .• 43952. 

(614) 283-3643. Sis. Contact: J. 8. Strlneer 
TDLEDD', , 
L1mIMEELECTRONICS. INC •• 1501 Adams st'l43624. 

(419) CH 1·5843. Sis. Mef., H. J. Rosentha 
RS ELECTRONICS 4663 W. Bencrofl 43615 
SELECTRONIC SUPPLIES. INC.. 311s Bellevue Rd •• 

43606 (419) 474-5471 , 
WARREN' RADIO co.. 1002 Ademl st •• 43624. (419) 

248-3364. SIs;, Mlr •• K. K •• mIJer 
VAN WERT 
LIMA RADIO PARtS CD •• INC •• 233 N. Market. 45891. 

(419)231·1268 
WARREN 

RErt~~'l?'t!~:) ~~M?·SI!~'iKI~Q.WC.M::!= 
WOOSTER 
SERYElI ELECTRONIC DIST •• INC •• 302 E. Liberty st.. 

44891, (216) 264-9006 
WOATHINGTON. 
01110 'INSTRUMENT CO.. 505 WbltneJ Ave.. 43085. 

(614) 885-0743 
YOUNGSTDWN 
ARMIES ELECTRONICS. 320 W; Federal st.; 44503. 
"IJll8~46-3244. Sis. Mlf., T. Martina 

748.f1aatO, CO •• 325 W. Fldenl st .• 44503. (216) 

OKLAHOMA 
BARTLESVILLE 
011: CAPITOL £I.ECTRONICS, =~4ro 'I. Fflnk "Pllllilpe Blvd., 74403. (918) " '. 

FastactiDn from II real 
pro staff of industrial 
specialists. Reliable, too, 
and you get a l·s'op 
performon,ce. Facilities 
and know-how are tops. 

You can relY'.' 
on us for all ~ , 
your electronic ~ 
needs. Call: , TUIES 

~C# 
127-3 ... Ave. No. Mp.... Minn. 55401 

1.(612)-33W181 
AUTHORIZED DISTRIIUTOR 

GENERAL. ELECTRIC 
~ lUIES 

.ALPHA 
-BELDON 
-,CHESTER 
-CIICO 
-CONTINEfiTAL 
-DEARBORN 
-I.T.T. 
-IANHATTEN 
-MARKEL 
-PENN TUBE 
·P ••• C. 

PVC
TEFLON

KYNAR· 
NYLUI

IRRADIATED
TEFZEL

M"NET WIRE
R.8.CA8LE- ,', 

PWR SPLYCoRDS
,_SeAR· 

BRAIDED CABLE
COIL CORDS-

FAST STRIPING. TWISTING SERVICE 

In liT. READ .LVO 
ROCHt,TER, N.Y_ 148" 
PIION1! 1711 128.JIlI0) 

MUSMD8ER 

~mt ~I£ t82~13\~~~~I~'~v.l~g~II~~G: 
O="MA CITY ' 
ELECTRONIC SUPPLY CD., 212 NW 10. 73103. (405) 

232-5215, Sis. Mir., D. Lashlay 
'HALl·MARK ELECTRONICS CORP.. P.O., Box 12584. 

'73112. (405) 945-9983. ' 
, ' !IAOIO. INC •• 903 N. Hudson. 73102,(405) 235-1551. " tete.,n.:.ws 

, Alphabetic:al Listing of ,OistributorsPrec:ectes this Oirec:tory 



DISTRIBUTORS DIRECTORY - Geographical 

[
INDUSTRIAL DISTRIBUTORS 
POTTER & BRUMFIELD· GUARDIAN· HART I ADVANCE· 
AMPERITE·· OHMITE • LINE ELECTRIC· CD • DOW-KEY 

RELAYS 

PALO ALTO, CA 
415/326-5432 654 High SI. 94301 

RADIO SUPPLY CO., 724 N. Hudson 
TRICE WHOLESALE ELECTRONICS, 4701 N. Stiles, 

(405) 524·4415 
WHOLESALE ELECTRONIC SUPPLY, 610 NE 36th St., 

73105, (405) 528·2391 
TULSA 
HALL·MARK ELECTRONICS CORP., 4846 S. 83rd E. 

NOWElL7mh~g~~bs~3~N~~~~3.i;n ~~~~~i~i2~~~ 
OIEub~pr!J( m~YRW~~Js6~~~~~7 708 S. Sheridan, 

P.O. Box GG, 74115, (918) 836·2541, Sis. Mgr., 
J. DeMing 

RA¥~~"I~~:2A~00s~. ~~~~; rkl&'ur~i~ 587·9123, 
TEXAS INSTRUMENT SUPPLY CO., 12151 E. Skelly Dr., 

74115, (918) LU 3·8121 

OREGON 
EUGENE 
CENTRAL DISTRIBUTORS, 1035 Conger, 97402, (503) 

342-1101 
UNITED RADIO SUPPLY, INC., 974 W. 6th St., 97402, 

VI~t~3) EU~mJ SUPPLY CO., 140 E. 5th Ave., 
(503) 345-4377 

MEDFORD 
CENTRAL DISTRIBUTORS, 605 N. Fir St., 97501, 

(503) 773·6677 
PENDLETON 
ROUND-UP ELECTRONICS, 2927 Riverside Ave., 97801, 

(503) 276·3152, Sis. Mgr., A. Hummell 
PORTLAND 
ALMAC/STROUM ELECTRONICS, P.O. Box 25444, 

97225, ~~~3)Ai~t:l~s~M~~' T9JI~-4~Ui05 
CE~J.f.~~I~IS~~I.B~~~.~SB.9g~rre~ Union, 97232, (503) 

CONSOLIDAtED ELECTRIC DISTS., 2053 NW Upshur, 
(503) 224·3200 

f~iM}K~~R~~EWRg~~C~~ (\~T) A;i4.J~g~) 222-9411 
JaMAC PRODUCTS CO., 8600 NE Sandy Blvd., 97220, 

(503) 252·2929, Sis. Mgr., J. Jackson 
JW ELECTRONICS, INC., 2030 SE 7th Ave., 97214, 

(503) 232-1104 
NORTH PACIFIC SUPPLY CO., INC., 2950 NW 29th St., 

97210, (503) 228-9576, Sis. Mgr., R. G. Vavrek 
PLAn ELECTRIC SUPPLY CO., 1305 NW DaVis, (503) 

222·9633 
UNITED RADIO SUPPLY, INC., 123 NE 7th Ave., 97232, 

(503) 233-7151, Sis. Mgr., A. H. Cusson 
SALEM 
JW ELECTRONICS, INC., 2450 State St., 97301, (503) 

363·2371 

PENNSYLVANIA 
ALLENTOWN 
FEDERATED PURCHASER, INC., 936 Union Blvd., 

18108, (215) 437-4481 
PETERS, A. A., 404 Union Blvd. 
ALTOONA 
ALLEGHENY ELECTRONICS, INC., 800 Chestnut Ave., 

16601, (814) 946·0871, Sis. Mgr., K. O. McGraw 
HOLLENBACK'S RADIO SUPPLY, 2221 8th Ave., 16602, 

(814) 944·6171, MktgJAdv. Mgr., W. L. Hollenback 
AMBLER 
PIONEER/WASHINGTON ELECTRONICS, 15 Park Ave., 
AJtO~~D~2J5) 542-8484 

CENTRAL RADIO TV, INC., 1194 Merchant St., 15003, 
(412) 266·6139, Sis. Conlact, J. Mlynko 

TE~~~b~I,O~I~f~~~.;IWK\ INC., 1116 Merchant St., 

BERWYN 
~~~~~Rs~~t~~., 1018 Derwydd Lane, (215) 644'()142 

HOLIDAY ELECTRONICS, 286 Walnut St., 15717 
BLAKELEY 
HART ELECTRONICS, CORP., Rte. 6, 18447, (717) 

347·8000 
BRADDOCK 
LEr[I~A~~~.:a~~:ss~?"",:~~ lr~:~ock Ave., 15104, 

BUTLER 
TELEVISION PARTS CO., INC., 158 N. Main St., 16001, 

(412) 287·5917 
CAMP HILL 
ANTRIM MARINE RADIO, 325 Blacksmith Rd., 17011, 

(717) 761-4419, Mktg./Adv.Mgr., D. M. Antrim 
CARLISLE 
CUMBERLAND ELECTRONICS, INC., 810 N. Hanover 

St., 17013, (717) 243·6169 > 

CARNEGIE 
PYTTRONIC IND., 14 E. Mall Plaza, 15106, (412) 923· 

2575 
CHARLEROI 
BA~:CIO CO., 226 McKean Ave., 15022, (412) 

SAN FRANCISCO, CA 
415/626-1444 1444MarketSI.94102 

COATESVILLE 
COUNTY SUPPLY CO., 3rd Ave. & Fleetwood St., 

19320, (215) 384-4585, SIs. Mgr., F. Jeavons 
DREXEL HILL 
KASS ELECTRONICS DISTS., 2502 Township LIne Rd., 

19026, (215) 789·7700, Sis. Mgr., A. N. Kass 
ERIE 
ERIE CORPORATE CONTRACTORS, 1968 Buffalo Rd., 

16510, (8146455.8110 

ro~~~lNLE;I~10~lfJc.~Wl~·P~~:tSt.~8W5~~~-~85i1j 
454·5265, Sis. Mgr., H. Haurwitl 

FEASTERVILLE 
MANN, H., INC., 925 Pennsylvania Blvd., 19047, (215) 
FJ(&~~O~t MktgJAdv. Mgr., S. Patrick 

ARROW ELECTRONICS, 700 Carpenter's CrossIng, 
G(i~3iiD~15) 534-3200 

TECHNICO, DIV. OF ALLIED CONTROL SALES CORP., 
231 S. Easton Rd., 19038, (215) 674·3858 

GREENSBURG 

t~W~rM~~~tr~o~' 4%ltelr~af~" st~6°A602, 
(412) 834-5400 

HANOVER 
J.R.S. Distributors, Inc., 614 York St., 17331, (717) 

632-9294 
HARRISBURG 
CUMBERLAND ELECTRONICS, INC., 1345 S. 12th St., 

17104, (717) 232-9715, Sis. Mgr., F. Misiti 
ELECTRON IC WHOLESALERS, INC., 1922 Paxton St., 

Esm~"A~~I~. 2J~.8lr.' 4~~2 s~~c;~n~;~ Dst~aT;~l1, 
pYWl6Ni~4'~~~vs~ME~onJm ~: ~ihEs~:.~m~~105, 

(717) 233·6591, TWX, 800·232·0640, Sis. Mgr., 
J. George 

ROSEN ELECTRONICS, INC., 1323 N. Front St., 17102, 
(717) 232·9961 

HUNTINGTON VALLEY 
HALL·MARK ELECTRONICS CORP., 458 Pike Rd., (215) 

355·7300 
SHAP ELECTRONICS CO., 2727 Philmont Ave., 19006, 

(215) 722·6330, Sis. Mgr., R. Henry 
JEFFERSONVILLE 
ALMO ELECTRONICS CORP., 2119 W. Main St., 19401, 

(215) 539-7580 
JOHNSTOWN 
ALLEGHENY ELECTRONICS, INC., 46 Valley Pike, 

15905, (814) 536-3589 
LAFAYETTE RADIO, Bel Air Plaza, 15901 
LANCASTER 
BARBEY ELECTRONICS, 622 ColumbIa Ave., 17603, 

(717) 393·5637 
HARCO ELECTRONICS, INC., 780 Eden Rd., 17602, 

(717) 569·6469 
LEBANON 
BARBEY ELECTRONICS, 821 Quentin Rd., 17042, (717) 

273·1679 
LEWISTOWN 
CUMBERLAND ELECTRONICS, INC., 113 S. Main St., 

17044, (717) 248·9631 
McKEESPORT 
BARNO RADIO CO., 927 Walnut St., 15132, (412) 664· 

9392 
BARNO RADIO CO., 5403 W. Smithfield St., 15135, 

(412) 462·7475, Sis. Mgr., J. Barno 
MEADVILLE 
WARREN RADIO, INC., 1198 Park Ave., 16335, (814) 

336·3147 
MONROEVILLE 
Sheridan Sales Co., 4268 Northern Pike, 15146, (412) 

373·1070 
MO.NTGOMERYVILLE 
PYTTRON IC IND., 7 Stump Rd., 18936, (215) 643-2850 
NEW BRIGHTON 
TELEVISION PARTS CO., INC., 518 Fifth Ave., 15066, 

(412) B46·3000, Sis. Mgr., J. Bandura 
NEW CASTLE. 
TELEVISION PARTS CO., INC., 917 Moravia St., 16101, 

(412) 658-8383 
PAOLI 
KIERULFF, 1510 Russell Rd., 19301, (215) 647-2612 
PHILADELPHIA 
A. C. RADIO SUPPLY, INC., 1539 W. Passyunk Ave., 

19145, (215) HO 2·9379, Sis. Mgr., J. Branca 
ALMO ELECTRONICS CORP., 9815 Roosevelt Blvd., 

19114, (215) 676·6000, TWX, 710-670-0469, Sis. 
Mgr., A. J. Pelkin 

ALMO ELECTRONIC CORP., 5801 Rising Sun Ave., 
19120, (215) 342·3556 

ARCH ELECTRONICS CO., 1318 Arch St., 19107, (215) 
WA 5·5200, Sis. Contact, F. Uusbaum, Jr. 

EASTERN ELECTRONIC DISTS., 1802-04 S. Broad st., 
19145, (215) HO 3-2400, Sis. Mgr., S. Lacca 

ELECTRONIC"LABORATDRY SUPPLY CO., 7208 German· 
town Ave., 19119, (215) 248-2700, Sis. Mgr. J. 
Snyderman 

(Willow Grove) PENNSYLVANIA 

ALMAC/STROUM 
ELECTRONICS 

SALES OFFICE 

8888 S. W. CANYON ROAD 

PORTLAND, OREGON 97225 

TEL: (503) 292-3534 

MAIN OFFICE I WAREHOUSE 

5811 SIXTH AVENUE SOUTH 

SEATTLE, WASH. 98108 

TEL: (206) 763-2300 

CALL SEATTLE TOLL FREE 
WASHINGTON 
80O-S52~874 

OREGON 
NORTH CALIFORNIA 

IDAHO 
MONTANA 

800-428-0370 

HERBACH & RADEMAN, INC., 401 E. Erie Ave., 19134, 
(215) 436·1700, TWX, 710-670·9760, MktgJAdv. 
Mgr., G. Taplinger 

JAN IND'L., 441·45 N. 5th SI. 
MILGRAY/DELAWARE VALLEY, (215) 228·2000 
MILLER, HERMAN, & CO., 2812 Cottman Ave., 19149, 

PH(lrfM~~'liO~LE~¥k~~~t ~JJ:: ~2rsill~rne St., 
19107, (215) 568·7444 

Po~m ~~~~i:0~~I~J,NCiiri.i;~·0'~~~5~7~~s.IU~r~; 
J. Harris 

RELIANCE MERCHANDISING, 2223 Arch St., 19103, 
(215) 563·4927 

SIMCO, INC., 3907·11 N. Broad St., (215) BA 9·1880 
STEINBERG ELECTRONICS, INC., 2520 N. Broad St., 

19132, (215) 223·9400, MktgJAdv. Mgr., L. Stein· 
berg 

TUSTIN ELECTRONICS, CO., 7269 Revere St., 19149, 
(215) 338·7740, MktgJAdv. Mgr., H. Weiss 

PITTSBURGH 

CA(~f~)A~k~.~~5g;R~~~Sjl~~gl4~g~~~y ~~~'M~~~,2~: 
Wilson 

HA~~~~,G (:f~T~j~~68J:,C'EXr~33~\I:' ~:rir"~i; 
R. D. Innamorato 

RPC ELECTRONICS, 620 Alpha Dr., (412) 782·3770 

SE~Jff:.~m?~8~~im,L~~; ~~8:66~:M~ha Dr., 
STERLING, S., CO., No. 2 Parkway Center, 15220, 

TR\1~2ciL~2~Lm~ONICS CO., 6580 Frankstown Ave., 
pJf?~s,.JU~ 441-9659, Sis. Mgr., J. Newberg 

BARBEY ELECTRONICS, 153 N. York St., 19464, (215) 
326·0702 

READING 
BARBEY ELECTRONICS, 333 N. 4th St., P.O. Box 2, 

1960s, (215) 376·6116, MktgJAdv .• Mgr., R. L. 
Boyer 

ST, MARY'S 
B & R ELECTRONICS CO. 
SCRANTON 
PURSELL ELECTRON ICS, 1221 N. Washington Ave., 

18509, (717) 346·2011, Sis. Mgr., D. Watson 
STATE COLLEGE > 

ALVO ELECTRONICS, DISTS., INC., 103 S. Pugh St., 

UN~~~~~I~~14JL~~~~8~MIS·I~t.:·' 2H58wla~:aver, 
16801, (814) 238·3098 

TREVOSE > 

HALL·MARK ELECTRONICS, P.O. Box 125, 19047, 
(215) 355·7300 

TREVOSE ELECTRONICS, 4033 Brownsville Rd., 19047, 
(215) 357·1400, Sis. Mgr., E. Funk 

WASHINGTON 
BARNO RADIO CO., 239 S. Main St., 15301, (412) 222· 

0730 
WEST CHESTER 
WEST CHESTER ELECTRIC & ELECTRONICS, 716 E. 

Market St., 19380, (215) 696·7500, Telex, 83·5441, 

wlt~ElB~A~E 
HARTS ELECTRONICS, CORP., 115 N. Main ~t., 18701, 

(717)825·5541 
SHELBORNE ELECTRONICS, 169. N. Penn Ave., 18701, 

wllf6~1 ::g~~ 
TECHNICO, 1525 Linden Ave" (215) 674-3858 

eem/1973 Alphabetical Listing of Distributors Precedes this Directory 1625 



Cramer::istJi;oud,. 
. to number 

IRe 
RXED RESIS11IRS 
among the fine electronic 
names"that we stock and 
distribute. . 
Call anyone· of our 36 
locations nationwide. 

Resourceful 
Everything to make your job easier. 

cramer 
CRAMER ELECTRONICS, INC. 

WOODLYN . 
COUNTY SUPPLY CO., 1936 .M,cDade Blvd., 19094, 

d215) TR 2·2439 
Y RK . NO ELECTRONICS, INC.,. 1748' 6th Ave., 

17) 848·1511 . 
IBUTORS, INC., 646 W. MarketSL, 17404, 
8624, SII. Contact. J. Strauss 

RO S TV SUPPLY CO,! 249-253. Roosevelt Ave., 
1.74 l 17) 854-6114.5 •• Mlr .• E. A. Wise 

ROSEN E CTRONICS, IN"., 215 S. Georle st., 17~O3, 
(717) 843·7881, Sis, Mlr •• A. Rosen . 

RHODE ISLAND 

SOUTH CAROLINA 
ANOERSDN 
DI~~2~Ai:DI2Jr~~~3~~1 INC., .1206 S. Murray Ave., 
CHARL STON 
RADIO LABS, INC., 475 E. Bay St. 
Wf~~:"J RADIO SUPPLY, 515 E. Bay st., (803) 

COLUMBIA 

DI~~~. RC:~04!~P~~~~?'I~r'~5~~~~r~~I~:~:; 
L. H. Shuler 

H~tI, ~:'~ J~~~~SL, 29201. (803) 765· 

SOUJrl2~~8~ fs,f.g~4 lum Rd., P.O. Box 467, 

FL CE 
01 10 SUPPLY CO., INC., 531 E. Palm~ St., 

(803) 669-8~01 '. 
GREENVILLE . . .. , 
CAROLINA ELECTRONIC SUPPLY CO~ 221 W. Wasil· 

DJ,tton ~I~~~ 500 Pendleton st., 

l' ' 100 Augusta st., 29Ii02, 

TRONICS, CO.; P.O. Box 3788; 29flII8, 
8, SIs. Mar •• B. £l;hal. 

GREENWOOD . . • .' " 
DI~~~~~8a)SU~~O" INCq 116 Circular. st., 
SPARTANBURG' , . 
DIXI£ RAlIIO SUPPLY CO., INC., 208 E. $I. JObn st., 

293ql,(803) 5~1 '. '" .'. 

~'f'ffoIA SlImY IlOfiNC.;2s Guianenl Dr., 
2%~.5O.,<a03) 715-230"6...; . 

i,' ,SGUTH; :~AKOTA 
It. SUPPLY CO .. ' 119 E. lSt Ave.,. 57301, 

, SII.:~lf;. S. BI\I8 ..... nI . 

CHRIS tO~INC.;· 403Wkt BlVd.; 57701, 
s.W&¥ FAJ. .' Is. ~'r.:' H.E. He~SI8Y ' .• 
GOURLEY DMf. CD,,'S24N: Main, 57102, (507) 336; '. 

1466, SIs. Mar.:!. I;outley . ' '. . 
WARREN SUPPLY~l 1 .... IE. 6th, 57102, (805) 336- • 

1830, Sls.,Mgr .. R.W.",n 

., ' T~NNESSEE 
CHATTANDDGA 
CURLE ICS 1813·S Mar_It 
H RONIC bISTS".INC., 1845 Central Ave.,' 

5) 267·2381, lin. M,r •• H. K. Harpe . 
ISTS. CO., 1313 Central Ave., 37401, 

(615) 267.9531. . 
°XlASBURG 
W 3850N RADIO CO., 1IWy. 51 N., 38024, (901) 285· . 

JOHNSON CITY 
L & S ELECTRONICS, SOl S. ROI!n ~ .. 37601, (615) 
JA~:i8fJ' SII. Mlr., W. R. Livesay 

RU(\\t~)L4~~~~3, 1~~.~~~~:r..R~~. Wusi8301, 
KINGSPORT . 
APPALACHIAN ELECTRONICS SUPPLY, 1072 E. Stone 

Or. 37660, (615) %45-0116, SIs. Mgr •• C. Tyler 
RoI,DIO ELECTRIC SUPPLY CO.,. 961 E. SUllivan St., 

37662, (615) 247·8111. Sla .. Mar •• J. N. Camp, Sr. 
KNOXVILLE 

~3:3~T~l r~fR:~l.e~::. ~i.r3=, 37920, 

ROW~=) El~ci1~fgAL SUPPLY CO., 205 OIIlehomaAve., 
~:"s37917, «115)524-9851, Mkt,./AIIY. M,r •• E. 

SMJl~II.LfftmO:J~~4~r.CSls~tnt.c~al~o~~it:ve., 
MEMPHIS 
BLUFF CITY ~1~i5~~~:.I~::; :"Oco~:s~1~: 
UF 723: tl~O~~~.lJ. M~d~S~ Ave., 38104, 
W 274.2460 010 CO., 1 S. Cooper, 38104, (901) 

NASHVILLE 
B~'fs)E~~~f1~~'s.1lfr~:r.~a~n SL, 37203, 
ELECTRA DISTS., 1914 ~ End Ave., 3n03, (615) 

NIC 
.3 

RAN 
(6 

ABILENE 

31~;tsf:'R·M~:.~ \~h:.rin ~r 
NC" 1213 McGSwck st~. 372~3, 
S. Mlr •• J. II. Yande"rl" 

TEXAS 

R fsJ4,E~fJiR~~:~29~~PPLY CO., 1441 Buttarnut, 

AMARILLO 
R & R ELECTRONIC SUPPLY CO., 814 W. 7th, Box 

2848, 79105, (806) 374·2866 
AUSTIN 
ELECTROTEX 918 W. 12th, 78703. (512) 476·7644 
HARGIS-AUSTIN; 410 a'ylor, 78703, (512) GR 8-6618, 

wJ~M:rr~iE~l~Bm~n\uPPLY, 507 PresslerSt., 
78703, (512) 478·9588, Mktl./AdV. Mtr .• · J. P. 
Patt .... n . 

BEAUMONT ' 

~t~~fWdu~W.lL ~trcWib~r:,l'I~)B~:;'~i. 
77704, (713) 833-9443 

BELLAIRE . 
. TELE.RAOIO, INC., 5202 Bissannet, 77401, (713) 666-

2481, Sis. Mlr., Roy Johns 
BROWNSVILLE 
EL~f~~~~%~ (~~IWr,iJ:C" 757 East st. Cherles 
BRYAN 
ELECTRON·IC·SUPPLY CO., 811 S. Texas Ave., 77801, 

(713) 822-0884, Sis. Mar •• W. C. Coe 
tORPUS CHRISTI 
DOU ECTRONICS, 1118 s.SIaPleS\e 78404, 

(5 5103, Mktl./AIIY. M~r •• D. S.S .ph. ens 
EL£ 401" Breit 71411 12) 854'5306 . 
WIC EQUIPMENT CO.; 5 3 S. Steples, 78401, 

(51 ) 883-4481, Inside SI •• Contact.'. Leo Rlos 
DALLAS 
ALL~TATE D.E.M. DIV. of SUMMERS ELECTRIC, 510 

So. Good· Latimer Exp., 752211, (214) 651·0242, 

cJl~~#i~'lml:r91Ir::;'-"n St., Box 10431, 75207, 

CR~fR~ta:l.7.:% Mlfnf::=" ~~~I 75220, (214) 
350·1355 

ELECTRONICS CENTER INC., 2929 NO. HaSkell, 75204, 
(214)526·2023 . < 

HAll-MARK ELECTRONIC! CORP., 9333·Forest Lane, 
75231. «214) 231·5101. TWX. 81o-as7-47%7 . 

HALL·MAlIK EL~CTRONICS, 9100'Markvllle Dr., (214) 
AD.1·6111 

HAMIltON 
7$207 

H 

ELECTRONICS, 2403 Farrlnaton, 
·2850 . 
ELECTRONICS, 4445 Slama Rd., 

·8861 . 
tlOnaLDr., 75041, (214) 271·2472 

. ., D., 2607 AildJon ",. 
tEI·DAllAS, .2809 National pr., (214) 

ON PllOOUCTS,·'I0549 Danton Dr., 

flast action from a real 
pro staff of industrial 
specialists. Reliable, too, 
and you get a 1-stop 
performance. Facilities 
and know-how -are tops, 

You can relY.' 
on u~ for all ' 
your electronic iI 
needs. Calli 1UIES 

~C~ 
'274'" Ave. No. MplL, Milln. 55401 

'1-(612)438-581' 

AUTHORIZED DISfRIMOR 

GENERALe ELECTRIC 

TOR SPECIALISTS, INC., 9990 Monroe 
Dr., 7 (214) 351J·521~ TWX. 910·161-4511 

SOLID S ECTRONICS Cu. OF TEXAS, Box 20299; 
I:~. r.. .~~·~~~n TWX. 910-861-4394; Mkle· 

SOUTHW~T RADIO SUPPLY, 1820 N. Harwood, 75201, 

sTflD~~41Efi~~iJa~r'~:jl =:~II Rd.,. (214) 
357·9131 

TEXAS IN UMENT SUPPLY CO., 8000 Denton Dr., 
4) 238·6821 

T , INC., 2942 CO!ICressma" La., (214) 

WEATHERFORD CO., R. V., 10936 Grluom La., 75229, 
(214) 243·1571 

WHOL£~ALE ELECTRONIC S.UPPLY, Ross at Central 
EXfolr.;'t1e~~' (214) 824·3001, MllIe./AIIY. Mar •• 

WILKINSON BROTHERS CO" Box 1169, 75221, (214) 

wlm~:6~' =tH't::. :I.~ .. ~ WJ~~r:~t., 7520.8, 
(214) 941.0361. 

DENISON 
DENISON RADIO SUPPLY, 4. W. Woodward st., 
~~fid214) 46~.2336, Sis. Mlr •• C. Hanly 

McNiCHOls INC'AfOI2 E. Yandell Dr'1 (915) 566-2936 
MI~~~:~~5,JJI;,oM ~~~.Y~~r:ft:ve., 79903, 
R & R ELECTRONIC SUPPL~CO., 2931 E. Yandell, Box 

SU~lt3fNJ~SCPt.~ll6.~~~~~227 Texes Ave., 79801, 
(915) 533·5801, Sis. Mgr •• I. J. Groner 

{a~lo "L'~~'IICSCORP., 401 E. 8th st., 76102, 
(817) 336 

COMMUNIC SALES CO., 4125 Church st., 
76112, (8 ·5276· 

SWIECO, INC. 670, 1518 E. Larleuter st., (817) 
335·6521 

W~~'M~L~&E~:l~~~ SUPPLY, 550 S. Freeway, 
WORTH ErECTRONICS INC., 35D9 W. Rosedele, 

76107, (817) 738-2103, Sis. Mar •• J. Kin. 
GARLAND 
NEWARK ELECTRONIcs,. 707 Easy st., 75042, (214) 

271·2511, Telox, 73-0793 
HARLINGEN . 

~L~~!"~:lg~ /a\':~I~iJ l:&lJl,=~ =: 
I. Martinez, Jr. " 

HOUSTON 
AUTOMATIC 1lISTS. CORP., 5720 Hervey WII .. n Dr., 

77020, al3) 675-6521 SIs. Cantacb J. Alexander 
CITY EL.ECTRONIC SUPPLY,. 5074 Richmond Ave., 
77~!''p13) 621.1060, Sis. Contact. A. V. Stalinsky 

ELECTKU.£)(, 2300 Richmond Ave., 77006, (713) 526-

. EL~' :&\~inr.;·:'~77017 (713)941·7016 
ELECTRDTU, 512 Cr~sstimberl, 77024, (713) 695-

1 
GE (713) ~PPLY CO., P.O. 8ox52230, 77052, 

G"ifQ4\' ~,\\ ICS, INC., 3718 Arldale, 

HA#-C::l~(71~~~:l ~~{=271rlelen, 
, H"r~i9%~~f 1 RONICS, 12.16 W. Clay, 

1628 AfPhabeticialloistinlof Distributors.Precedes th.ls Directory 
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DISTRIBUTORS DIRECTORY - Geographical 

HARRISON EQUIPMENT CO.,}NC., 1616 McGowen Ave., 
17004, (713) 224·9131. Mgr., J. Robln.on 

, SEE ADVERTIS.MENT THIS PAlE 
HISCO,1815 Dallas St. (713) 22806662 
HOUSTON ELECTRIC OISTS. CO., 1609' Velasco St., 

LE~J~t ~~~~:O~ Box 2184, (713) 225-1465 
NAPPCO FASTNER, 11260 Hempstead Hwy., (713) 688-

harrison 
(Richmond) VIRGINIA 

co., Inc. 
2521 ' 

NORVELL ELECTRONICS, INC., 6440 Hlllcroft Ave., ELECTRONIC COMPONENTS AND ELECTRO·MECHANICAL PRODUCTS 
Nil'm~' K'fJT~~tfg:,8, 6~' ~:~;.rn1.~~.~0 77036, 

(713) 782-4800, Telex, 76-2031 
NUNN ELECTRIC SUPPLY, 2221 Canada Dry, (713) 

928-5511 
SOLID STATE ELECTRONICS, CO., 6400 Westpark Dr., 

77036 (713) 785-5205 
SOUTHWtST ELECTRONICS, INC., 5700 Savoy La., 

ST~~~f~G (7JCJc~~~~?gg: ~~. M6~~ M9,pe~~~ SW 

TE~~~e~~cv.M~lgrt8~0 9429 Manchester, 77012, 
(713) 923-4621 

TEXAS INSTRUMENT SUPPLY CO., 3939 Ann Arbor Dr., 
77042, (713) 785-4800 

WOFFORD ELECTRONIC PARTS CO., 7537 Edna st., 
77017, (713) 644·1838, Sis. Mgr., W. O. Wofford, Jr. 

IRVING 
ELm~~lr.'s~Ugf.; f,am~~~er Fwy., 75062, (214) 

SO(~l';tfrsU!:~TRONICS INC., 2005 Exeter, 75062, 

LA MARQUE 
ELECTROTEX, 216 Byrd, 77568, (713) 938-1376 
LAREDO 
GUARANTEE RADIO SUPPLY CORP., 1314 Iturblde St., 

78040, (512) 722-3233, Sis. Mgr., R. Cantu 
LONGVIEW 
INIir.w~~UUgTRIC CO., 418 E. Nelson St., 75601, 

w~~~~rA}~}lirONIC SUPPLY, 203 S. High, 75601, 

LUBBOCK 
R & R ELECTRONIC SUPPLY CO., 1607 Ave. G Box 1860 

79408, (806) 765-5737, Sis. Mgr., J. Williams 
LUFKIN 
ELECTROTEX, 430 Atkinson Dr., 75901, (713) 632-4409 
McALLEN 
EL~~~~?,NI~M~~~~:t, INC., 406 South Bradway, 
MIDLAND 
R M5N~n~c sUPPly CO., 2404 W. Wall, 79701, 

ODESSA 
MlfdfN, Sm:I~~v.7~grpANY, 2101 Andrews Hwy., 
R & R ,EL~CT~ONIC SUPPLY CO., 300 E. 23rd st., 

79760, (915) 332·9166 

Cramer is proud 
to number 

IRC 
pmNTIOIEYERS 
among the fine electronic 
names that we stock and 
distribute. 
Call anyone of our 36 
locations nationwide. 

Resourceful 
Everything to make your job easier. 

cramer 
CRAMER ELECTRONICS, INC. 

1616 Mcllowen St., Houston, Texas 77004 

ALlEN·BRADlEY/Fixed Resistors"Variable ReSistors, 
Trimmers, Precision Resistor Networks, Filters, 
CapaCitors 
AM PHENOL ELECTRONICS/Connectors; Tube and 
Tran.istor Sockets 
ARROW·HART, INC./Toggle Switches 
BELDEN CO./Wire. Cable, Line Cord. 
ALPHA/Vin;1 Tubing, Heat·Shrinkable Tubing 
BOURNS, INC.ITRIMPOT@Potentiometers, Precision 
Potentiometer. 
BUD RADIO, INC./Cabinet., Chassis, Panels, Hard· 
ware 
BURCESS BATTER" CO./Zinc·Carbon, Nickel-Cad· 
~~r.'rn~ercury and Alkaline Batterie., Flashlights, 

CENTRALAB/Capacitors, SWitches, Potentiometers, 
Semiconductors, Solar Cell. 
CHICAIO MINIATURE LAMP WORIIS/Panel Lamps 
CINCH/Tube and Transistor Sockets, Connectors, 
Jones PIUIS, .Terminal Strips 
CORNELL-DUBILIER ELECTRONICS/CapaCitors, Dec· 
ades, Converters, Vibrators 
DELCO ELECTRONICS/Transistors, Rectifiers, Heat· 
Sinks 
DIALiGHT CO./DIALCO Pilot Lipts, Illuminated 
Switches, LED devices 
IRAYHILL INC./Switch •• , Binding Posts, Test Clips 
INTERSWITCH/Thumbwheel SWitches, Dota Modules, 
Matrix Boards 
ITT-CANNON/Connectors for Cable, Rack and Panel, 
Printed Circuit Boards 
INTERNATIONAL RECTIFIER CORP./Diodes, Rectifiers 
MONSANTO/LED Devices, Readouts 
E. F. JOHNSON CO./Hardlvare 
'LInELFUSE, INC./Fuses 'and Hold.rs 

r:i~~g:.~/~;~~~~ B:rferii~~cgg~~ys, C~:::i~:~: 
Timers 

PORT ARTHUR 
DIE~M 9R8~~~lf TV SUPPLY, 2120 7th St., 77640, 
TE~AS ELECTRONICS CO., 1236 7th st. Bo:( 1407, 

77640, (713) 962-9401, Sis. Mgr., D. 0: Wiltshire 
RICHARDSON 
SC~t.~~6r J., CO., INC., 724C S. Sherman st., (214) 

SAN ANTONIO 
ELECTROIEX, 910 W. Laurel, 78~95, (512) 7S5·9271, 

'Sis. Mgr., G. Neilson 
RADIO & TELEVISION PARTS CO., 1828 N. St. Mary's 

SH~~Mr~2llEC~~~~I~~6s5J~PLy~lfNc~gfo2 ~nS~:3:: 
78212, (512) 224-1001, Sis. Mgr. L. Dlttfurth 

TEXAS CITY 
ELECTRONIC SUPPLY CO., 1524 Texas Ave., 77590, 

(713) 945-4401, Sis. Mgr." G. V. Green 
VICTORIA 

~\~WOJf~llO~6u~p~~~:mI:J.~9~io~51~ 5,~M:~~ 
77901, (512) 575-{)405 ' , 

WACO 
W~~~~~~L<'II1~E~Jr.~~~ SUPPLY, 1400 Washington, 
WEATHERFORD 

CO~~~~lr:l}?~L.~:j~ MfO':/A~~~ M:~~£. k:~~d 
AEROTRON, INC., SOUTHWEST~N REGION, 206 WillS 

La., 76066, (817) 594·5770 ' 
WICHITA FALLS 
R (~1~) ~L2~~~~grlc SUPPLY CO., 1911 9th, 76301, 
WHOLESALE ELECTRONIC SUPPLY, 1508 nth, 76310, 

(817) 723-8106 , 

UTAH 
OGDEN 
BALLARD SUPPLY CORP., 3109 Washlnston Blvd., 

. 64401, (801) 394-5544 Sis. Contact, C. Ballard 
CARTER SUPPLY, CO., 3208 Washington 'Blvd" 84401 

(801)393·8603, SI,. Mlr" J. ,Evertsen 
PROVO, 
ALPINE ELECTRONIC SUPPLY 333 N. 200 West, 

64601, (801) 373.7372bSIS. bontaet, C. A. Lowe 
CEN'TRAL UTAH ELECTR NICS, P.O. Box N, 64601, 

(801) 373·7522, SI •• Contact, G. S. Moore 
SALT LAKE CITY 
ALl~~f7 ELECTRONICS, 2260 S. Main st., (601) 

r8~1~~.~:.rLY CORP., 44 ,E. 6th South, 84404, 

g~~E*~ijT%.~·3:r~· ~~gt'south, ,64115, (601) 
·487-3681 ' 

H"&'1ltl~N~~~N~~i~~~IRONICS, 647 W. Bllllnis Rd., 
INTERMOU~TAIN APPLIANCE SUPPLY CORP'b 925 S; 

West Temple· P.O. Box 1406, 64110, (8 1) 328· 

KI3~~LL SIti.rc~RO~ic~"·I~C., 350 Pierpont, Ave., 
64101, (801) 328·2075, Sis. Mgr.1 T. Zuce. 

NEWARK ELeCTRONICS, 259 Crossroad Sq., 84115, 
(801) 48&:1048 

Phone (713) 224-11131 

~J~h~~t~~;I~~:'~i~f~Tf. g~'~'~~~o'f.'M~fcu':. 
Proximity, Motor Control) 
MUELLER ELECTRIC CO./ClipS and Insulators 
OHMITE MFa. CO./Reslstors, Rheostats, Controls 
PAMOTOR, INC./Preclsion Fans 
POTTER I BRUMFIELD, INC./Relays 
SARKES TARZIAN, INC./Silicon & Selenium Rectifiers 
SILICON IENERAl CORP./Semiconductors • Inte. 
grated Circuits 
SIMPSON ELECTRIC CO./Panel Meters, Test Equip. 
ment 
H. H. SMITH CO./Hardware 
SOLA ELECTRIC CO./Constant Voltase Transformers, 
Power Supplies 
SOLITRON OEVICES/lntegrsted CircUits 
STANCOR/Transformers 
SUPERIOR ELECTRIC CO./POWERSTATVariable Tren .. 
WS~,rsSLg~~~1 L~~fo,;'O~~g~ra~:f:~:::rs, Binding 

SWITCHCRAn, INC./Swltches, PIUIS, Jacks 
SYLVANIA/Receiving and Special Purpose Tube. 
TEXAS CAPACIT,OR CO.INC./TEX-CAP Film CapaCitors 
TEXAS INSTRUMENTS, INC.IT/I Trinsiltors Diode. 
Rectifiers, Sensistors, Integrsted Circuils, LED 
Devices ' 
THERMALLOY/Semiconductor Heat Sinks and Pads 
THOMAS. BETTS CO./STA·KON Tarmlnals, TV·RAPS 
UNGAR ELECTRIC TOOU, INC./Solder Pencil. and 
Tips 
UNITED TRANSFORMER CORP./U.T.C. Trsnsformers 
U.S. ENGINEERING CO./USECO Terminals, Hardware 
VECTOR ELECTRONICS CO.ITullet Sockets, Printed 
Circuit Boards ' 
XC ELITE, INC./Hand Tools 

O'LOUGHLIN'S RADIO SUPPLY, 115 E. 3rd Sauth, 

RA~tJJ' I~g~! ~~ii~'v1~:t ~~'In~f:, W84M~lIA) 
485·5806, Sis. Mgr., R. Gunnell ' 

S & H TERMINAU, ItlC., 323 W. 1410 Sauth, (801) 
484-7649 . 

STANDARD SUPPLY COil 225 E. 6th S., 84110, (801; 
355-2971, TWX, 91 ·92505651, SI.. Mer., If. R. 
Larsen 

STUART ELEC. SUPPLY CO., 2999 S. Second W., (801) 
466-8605 

VERMONT 
BURLINGTON 
R ik2~~mIBUTORS, INC., 703 Plna St., 05402, (802) 

VIRGINIA 
ALEXANDRIA 
CERTIFIED ELECTRONICS, 1313 Powhattan St" 22314 
ANNANDALE 

ARi:C~, ~~Bgr~~~~:io.'~?i:M~~8 R~o~~%".!:in"lkI, 
ARLINGTON 
ARLINGTON ELECTRONIC WHOLESALERS, INC., 3638 

(oj:s.~1&" 22207, (703) 524-2412, Sis. Mer •• N. l. 

NEWARK ELECTRONICS, 3865 Willon Blvd., 22203, 
(703) 528-4500, Telex, a9·9438 , 

CHARLOTTSVILLl 
PI~~~.~n7ELEC. SUPPLY, 1150 Rosehlll Dr., (703) 

VI~~~~~ ~~J? :~:~~L?OMk\:;Alv~,5J':r~~t.v~: 
Strother: 

DANVILLE 
SO~::N:Sb~~~ r::.hiPfPPLY CO., 215 CrI.h ... St., 
HARRISONBURG 

EL~~~~IC1~o~H2,~~~i~R~ISI.Nh.~~5 c:m HJIIl st., 
SOUTHERN ELECTRIC CORP., 242"d. Water ~,.22801, 

(703) 434·9907 
NORFOLK 
AVi7~3~ ON~CS CORP., 7it Granby SL, 23510, 

~~IML W~lc~53rN~~~lem~ R'i&l!:: Dr" 

RAMbO =i~'g8~15852 E. Vlr.lnla .'ach . 
PETERSBURG " 
EL~21~~~~~3SUPPLY CO., 23 N. Clrtar R~., P.O. Box 
PORTSMOUTH 
ELECTRONICS UNLIMITED, 710 County st., 21704; 

(804) 399·2446, Sis. M.r •• J, MOlcovllt, ' 
RICHMOND ' 
AVEC E ·IC8 CORP. 2002 SI.plll MIWRd., 

23230, 359·6071, sll' Mcr.1 C. E. Frlwntr, Jr. , 
BANNER. ,RONI 2304 Chlll1b,rllY~'Av"" 

MI~t~iN EL "INC. 1001 W ,'llIed St.,. 
23220, (703) • 648, 81a Mcr., fl. W, "Tln,117 ' 

eem/1973 Alphabetical Listiitg of Distributors ,Precedes this Directory 1827 



VIRGINIA (Roanoke)" .... 

ALMAC/STr::aOUM 
ELECTRONICS 

MAIN OFFICE I WAREHOUSE 

~11 SIXTH AVENUE SOUTH 

SEATTLE, WASH. 98108' 

TEL: (206) 7Q3·2000 

SALES OFFICE 
8888 S. W. CANYON ROAD 

PORTLAND, OREGON 97225 

TEL: (503) 292-3534 

CALL SEATTLE TOLL FREE 
WASHINGTON 
8CJO.5S2-G874 

OREGON 
NORTH OALIFORNIA 

IDAHO 
MONTANA 

80CJ.428.0370 

DISTRIBUTORS DlftECTQRY ~ Geographical 
.1Am:. 
ALMACISTROIIM aEC11IONI08. 5811 tIxIII Ave. I.. 
=~.Cf.:1t7~2300, ~. 8JO.4444Q67, lips • . ":8EE~"". '.' ' •. c~tTLl;·tsIo2· etII _s.,'t8I08; (2G8) 

'" 782;57$5' .,.... .• ' 
IlAMILTON/A¥ftIT EUelRoNlC$. 23211' SIxtII Ave •• 

118121. (208) 624-6lI3O ' 
INTERFACE ELECTRlINIC8, CORP" 3011 SICond Ave. 

w .. (20B) 28weoo . ' 
I"TE~I!IIK. f21 S. MIchIIIII Ave., (IIJI) 1874180 
JO!!'!.o J .•.. INC., 1"118 5l1t S.W. 1181411> (206) ............. . 

KA&t,tcTRONlCS, 1211 E. Denny way. (201) 323-

KIERUI.FF.~~ SIxtII Ave. S •• 88108, (IIJI) 783-1550. 
1WX, 9",",,44-2034 • 

LIBERTY ELECTRONICSIfIORTIIWESt. 53C!5 2nd Ave. s., 118108, (2116) 763-82011. 1WX. 9100444-1379 

N~=O:I~Mi~ ':ti~~II'rd, 88107. 

PR&~~ Ci .. \?ir}llalll~ Ave.. 118121. (206) 

PUllET ELECTRO PIIOlIUCTS, 5319 Fourth Ave. S •• 
(208) 782·7373 

RADAA £LECTRIC CO. INC., 168 WlStera AYe. W •• 
:;l~w~":~~' lWlC •. 91Q.444-2052 S". 

SEATTLE RA~IO SUPPLY INC" 2117 2nd Ave •• 88121. 
(20&) MA +2341, SI" Mer •• A. OWen 

STERLING EWmtoNICS 5308 6th Ave. So., .88108, 
(20B) 782·9100, SIs. Contact: S. Baanllll 

WASIIINGTON £LEi:. INC., 2217 Tblrd 'Ave., (208) 
032-8981 

W~ll~~~ 7~ V •• 8134 Maynard Ave •• 

WESTEP.NELECTRONICS co., 717 Denter Ave. N •• 
981011. (2011) 284-0200, SIi. Mlr.o H. T. Hom 

WESTLAKE ELEC. avS .• 415 Westlake Ave. H. 
ZEm:'~~\:?U.Nf..Cf.'\l~Vlrllnl" 98101, (208) 

SPOKANE 
COWMBIA ELECTRIC, E. 3420 Ferry, 99202.' (509) 

KE 4-0&11. SI .. ,..,. •• W. M. Blplow 
IN~~~~~) I~~~ENTS SUPPLY. E. 2121 RiYllr. 

MID MOUNTAIN DISTRI8IA'ING. P.O. Box 5210. N. 
2025 Dlvlslan. tI92OIi, (50!1) 328-3021, Sill. COAt. 
L Pfelf.r 

NORTHWEST ELEC1!IONICSi..13O E. 1at, 89220. (509) 
535-7852, SIa. ...... 1 J. r. McaoIdrick 

PRUDENTIAL DIST; INC., 3303 E. F.~. 99220, (508) 
535-2003. ala. CotIhcb D. Waellrlln 

TACOMA 
C & G ELECTRONICS CO. 2502 Jtflenon Ave. 98402. 

(208) BR 24185, Mkli./Adv. MIr.' L R. 'Ncnerl 

~~b~~':::: Jl =:l& 88401, (208) 

WIBLE RADIO SUPPLY, INC •• 3728 S. Lawrence, 88411. 
(20&) GRoo4-9471. SII. Mlr.o G. E. ClIIk 

TUKWILLA 
CENTRAL ELECTIIOIIIC D\STRIIIUTOIIS, 1178 Andover 

Park West. 88188, (208) 24309811 
WENATCHEE 
MII).STATE ELECTRONICS. 811A N. WtnlleIIe. Ave., 

9001, (509) 882-8103. Sli. MIr.' • Miller 

WEST VIRGINIA 

iii 
sening wisconsin 
in industrial electrOnics 

GENEmeE"fiTRIC 

IlSh 
(414) 545-8500 
8847 w.-BnOIT ROAD • MIlWAmE, WIS. 11218 
BUNCH OfFICE. WAUIESIIA, WIS.14141 142·7180 

MAOISON 
NEWARK ELECTRONICS, P.O. BOX 2551, 53701 
SATTERFIELD ELECTRONICS. INC •• 1900 S. Plrk St •• 
=~~, (&11) 25704801, Mkll.lAdv. .MIr.' R. L 

SATTERFIELD COMMUNICATIO/IS, 2001 Freeport Rd •• 
53711, (808) 271·2133 . 

MANITOWOC 
TEAl,! ELECT~ICS. 1101 Maraha" st., 54220 
MENOMONEI! 
H'lDIIO £LECTR EQUIP. INC., 13740 W. Sliver Sprllll 
Dr., Box 231, (414) 781·3OB 
MEQUON. 

::'~~~ECTRO/IICS CO., 713 S. OIkwOOd Ave.. TAI~JEtItC:~I~P3~1~0f&x~·81=~PtY. I':i: 
25801, (304) 253·2581. SII ........ A. HIlley SIs. MIr.' C. Matthia_ 

BLUEFIELD MILWAUKEI! 
ELlfJ.'w.':J?2~'f.RI~) =63129 Commerce St., CR=~ISCONSIN. 5826 N. 91st St., 53225. (414) 

WASHINGTON CHARLESTON ELECTRONIC EXPEDITORS, lti. 1045 N.· 8mn ~ 
ABERDEEN ELECTRONIC MATERI~LS CORP 1108 Cantril "".. \," .... 5320!1. ~4) 22(.81 ,lWlC. 910.282-312 , 
C &o~) Etrrat'ICS CO., 401 West Market, 98520. Char/Ill:! 251:.' (304~ 34W577. MktB:/Adv.. HA~~.MJ~' :i.tCTRPJ:IICS CORP., 11820 W. Ripley 

BELLEVUE . .. EL::;~IC' S~CI~~re2!! Delaware at Randolfth MARAWtSl/" RAD5322106·S(U4~:)Ly4~60·12~040 7 W Btolt Rd '414) 
COMPAR NORTHWE§! ... 13240 Northrup WIJ, 98805. • -. Midi. M M J 'E •• .• ." 

(208) 747·88113. """ 911).443.2488 ' :Joi':~302· (304) 34M /. Y. ar.. • , 54S~n ADYElITlWlprr TIllS PAIl 
ELECTRONIC DISTRIBUTOR D!Y", 12410 S.E. 32nd St.. ALLIED CONTROlS CO •••• Me......... a. S W TEl ....... S 

88004, (208) 747.1515, T"A' 910-443.2321 . . 25303. (304) 768-7313"""" """"'~ .. v.... . .• Mlm~700 N £LEC. CO.. ......1 N. 35... t., (414) 
F~T7I~I~?"~. WiaL2nd st •• 98005. McJUNKEN CORP •• 312 MacCOrldl Ave •• S.E ... (304) PARTS MART. 1314 N. 7th St •• (414) 276-4180 

BELLlNaHAM C~::URG' =~B1L~ESEARCH LAIS., 14800 W. a,..,.. 
~l.~20~h:S' IHC.. 804 Dupont St.. WHITE ELECTRIC CO., 903 W. Pike St, 28301, (304) AVe. 5315t, (414) 425-11303, SII. cont, A. W. Miller 
SKAGIT WHATCOM ELECTRONIC SUPPLY INC ....... 824-5591, GIn. 81 .. MIr.' H. Sheets NEWARK ELECTRONICS .. 4950 S. Jonathan Lana •• 

, UNITY. 98225, (208) 733-4200 ' •• ~ PARKERHU.a. 53151. Sla. Mar •• D .... McBride 
BRlMERTON ~~ R08ERT, • ASSOCI.; Box 877, Itl01, (304) ft\~=1t INDUSTRIES INC., 19 E. Irvin, Ave. 
C I G ELECTRONICS CO •• 1301 'Paclflc, 98310, .(208) 4'lJNit77, MJdi./Ady. Mar., R. \IordOn PORTAIIE 

,is NiSI5, STEPHENSON 1V SUPPLIES, 536 7th St., 28101, (304) SATTERFIELD ELECTRONICS INC •• 201 OIWltt, 53801. 
EVERETT . . 428-6311. Mkll./Adv. MIr •• H. E. Raul . (808) 742+t54 

PR~~12fLECTRO/IICS. 2101 Colby. 118208, (201) WISCONSlu RAClNa 1 ~ CO • M 
APPLETON . .~ U::b~sDocr. f414) 1137.1i~~~~}Al:M:'; 

KENNEWICK . ' V. J. Pavlik 
COLUMBIA ELECTRIC, 407 Frultlllld; 99338 CONSUMER ELECTRONICS SUPPLY co·1!·0. BoX 175, V. J. PAVLIK. 4801 KInzie ""., 53408, (414) 1137-1256 
LON~V1EW . ~-:.l!'mCf~ton St, 54911. Mk .. ./Adv. ....... SHEBOYGAN . 

C ~:W'~IC$ CO., 820 Vlllderc~ Way, 98982. E~~S:lO~\~~l~f" 1037 W. WI_In K~~~~~ke.J!Ift.~~. Joe:. :!epas:ll'l, 
JWJJ£~~~ INC., 731 V.ndlrc~ WIJ. '8682. BROQKFiELD NIm-:l,£~~C:::C3a=it. Llra- Nortll 8th st •• 
MOUNT VERNON . NEWARK ELECTRONICS, 31195 N. 128th st.; 53005, -AU.'U £ (414) 781·2450, Telex. 287710 . ... -
~~~·t~l.:M982~~I~~Ykl~N&nt:: aREEN BAY EL=~~~I~~2iir~~.Ya..~ Ave •• 54401. (715) 

G. c.:.stratton . . ', NORTHERN RADIO & TELEV181O/1 CORP., 1585 Main WAUWATOSA . 
OLYMPIA Sf'L~' (414) 435.a331,.Mkll./MY. Mar •• '.1. sEMICONDUCTOR SPECIALISTS INC 10855 W Pot. 
C • G ELECTRONICs CO.,' 318 HOrtbCapJtaiWIJ. Me........... tel' Rd •• 53228, (414) 77i-ii606 •• • 

98502. (208) 352,7593· . . KENOSHA . ' '. . WISCONSIN RAPID. JW lI!CTRONICS. INC.d921.P.aclfl.C AYe •• 98501. CIIESTER ELECTIIOIIIC SUPPLY CO .. 1220 _ SL. SATTERFIELD ELECTRONICS, INC., 1900 etII St •• 10., 
~ 943-tOn. 81e ..... r •• R. Ostrom 53140. (414) 858-4816. Mkfl./Adv •••• W. Wynne 54494, (718) -42W910 . 

.:. 'AlPhabetical. Listing DfDistributors! Precedes ·this Directory eem/l97:a 



Your quick reference to distributor-stocked P&B relays . .. see your P&B representative for any relay need. 
r • 

GENERAL PUIRPOSIIE 

OVer 150 models ranging from dry cir
CUit to 20 amps ..• from SPST to SPOT 
in practically any contact arrangement 
dellred. . 

SPECIAL PURPOSE 
Impulse sequencers, ratchet relays , 
stepping switches, latching relays, 
antenna switching , buzzers, and motor 
starting relays . 

Pages Vol. 2 • 855-857, 859 

SENSITIVE 
Lightweight models from 10 mW; 
amplifier driven from 60 p.W. Contact 
arrangements from SPST to 4POT 
rated from 2 to 7 amps. 

Pages Vol. 2 • 857, 858, 881 

TELEPHONE 
Open and encloeec:l models from SPST 
to 6POT, from 1 amp for use in com
puters, RF, AF and digital equipment, 
!l'Y.Iustrial, communications and office 
equipment. 

Pages VOL 2 . 851,1$1 

P&B makes more of more kinds of relays 
than anybody in the business. 

Anybody! 

HI-RELIABILITY 
MINIATURE 

Full and 'AI crystal can models ranging 
from 650 mW to 1 watt Input, and 
from 2 to 3 amps output. WUI with
stand high shock and vibration. 

Page Vol. 2. _ 

SOLID STATE HYBRIDS 
Life expectancy to 10 million opera
tions for use in computers, industrial , 
medical and office equipment. Inputs 
from 60 tJ-W to 1.2 watts. 

Pages Vol. 2 • 861 , 863 

DRY REED 
Standard and miniature sizes, open 
and encloeec:l, and latching types . . . 
from 10 to 50 watts output. Standard 
grid spacings. 0.1 H and 0.2". 

More than 135 models ranging from 
0.1 second to 300 seconds delay-on
operate, delay-on-release, and interval 
timer. Delay modes are knOb adjust
able, resistor adjustable and fixed. 

Pages Vol. 2 • 866-869 

,~F 

Potter & Brumfield 


