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CONFIGURATION INFORMATION 

This manual reflects the equipment configurations I isted below. 

EXPLANATION: Locate the equipment type and series number, as shown on the 

equipment FCO log, in the list below. Immediately to the right of the series num

ber is an FCO number. If that FCO number and all of the FCO numbers underneath 

it match all of the FCO numbers on the equipment FCO log, then this manual 

accurately reflects the equipment. 

I Equipment Type I Series I With FCO's I I Equipment Type I Series I With FCO's I 
CC5A2-A 
CC5A2-A 
CC~A2-A 

62048600 

01 428 (ECO only) 
02 573 (ECO only) 
03 

B 

CC5A2-B 
CC5A2-B 
CC5A2-B 

01 428 (ECO on Iy ) 
02 573 (ECO on Iy) 
03 
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FOREWORD 

Th is publication serves as an on-site maintenance manual for servicing the CONTROL 
DATA® Conversational Display Terminal. The terminal may be equipment CC5A2-A 
(120 volts, 60 Hertz) or equipment CC5A2-B (208/230 volts, 50 Hertz); each is func
tionally identical. Either equipment may contain the expanded character memory 
option defined as equipment CC311-A. The terminal is specifically designed to op
erate as a remote message I/o device within a central processor controlled telecom
munications system. 

The terminal provides standard teletypewriter I/o functions and as such becomes a 
plug-in replacement for teletypewriter remote terminals. An output channel is con
tained in the terminal to enable use of an optional printer to obtain hardcopy of 
displayed messages. 

This manual consists of nine sections. General Description - defines the Conver
sational Display Terminal and describes typical applications. Operation - describes 
controls and operating procedures. Installation and Checkout - describes the pro
cedures for placing the terminal in service. Theory of Operation - describes the 
functional theory of the operation of a Conversational Display Terminal. Diagrams
provides diagrams showing signal interconnections, display terminal configuration, 
and power distribution. Maintenance - describes preventive and corrective main
tenance procedures. Troubleshooting - provides methods for isolating faulty modules 
in the display terminal. Parts Data - provides identification of components. Spare 
Parts Data - describes those parts to be kept as spares for terminal repair. 

Additional copies of this manual may be ordered from: 

62048600 

Control Data Corporation 
Literalure and Distribution Services 

8100 34th Avenue South, P.O. Box 0 
Minneapolis, Minnesota 55440 
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SECTION 1 

GENERAL DESCRIPTION 

This section defines the Conversational Display Terminal, figure 1-1, and typical 
applications. This equipment replaces teletypewriter remote terminals on either 
leased or dial telephone lines. It provides a fast, quiet, video telecommunications 
terminal which provides the operator with composition versatility not possible with 
a conventional teletypewriter terminal. The terminal is designed for teletypewriter 
communications system compatibility and is ready for immediate use with EIA 
Standard RS-232-C data sets (modems) wh ich operate in asynchronous mode up to 
300 bps and are equivalent to the AT&T 103 Series. 

Figure 1-1. Conversational Display Terminal 

62048600 1-1 



FEATURES 

The terminal contains the following important features: 

• Standard teletypewriter keyboard layout with simplified tri-Ievel opera
tion and additional convenience controls. 

• Quiet, reliable magnetic-reed-switch keyboard. 

• 96 ASCII alphanumeric and symbol selection. 

• 32 ASCII control codes. 

• Scroll and page format. 

• Nondestructive bl inking cursor {underl ine dash}. 

• Cursor control for up, down, left, right, and home. 

• Inverse video {black on white} where desired. 

• Display character size 1/4 inch high by 1/8 inch wide {nominal} formed 
by 5 x 9 dot matrix using a standard 262-line television raster. 

• 8 lines of 80 characters. 

• 60-Hz display refresh rate with 120-volt, 60-Hz terminal; 50-Hz display 
refresh rate with 208-/230-volt, 50-Hz terminal. 

• Metal oxide semiconductor memory {MOS}. 

• RS- 232-C interface capab Ie of asynchronous data transm iss ion at 75, 11 0, 
150, and 300 bps. 

• Switch selections for full or half duplex; odd, even, or mark parity; key
board lockout; remote or local mode; scroll or page format; baud rate. 

• Output channel for hardcopy printer. 

OPTIONAL FEATURES 

The terminal may contain the following optional features: 

• Modular character-memory expansion of additional 640 characters - easy 
field installation. This provides a display with 16 lines of 80 characters. 

• Hardcopy printer. 

1-2 62048600 
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TYPICAL SYSTEM APPLICATION 

The terminal will operate as a remote terminal in communications systems which 
provide AT&T 103 Series (or equivalent) modem interface for two-way communica
tion. The interface provides terminal operation in a time-sharing, central-processor
controlled communications system as shown in figure 1-2. Communications are per
formed in a serial character-by-character fashion without "block" transfers. 

TELEPHONE 
LINES 

CENTRAL r - I---
PROCESSOR MODEM 

J MODEM TERMINAL 

Figure 1-2. Typical Processor/Terminal Communications System 

PHYSICAL, ELECTRICAL, AND ENVIRONMENTAL DATA 

62048600 

Dimensions and Weight 

Height: 
Width: 
Depth: 
Weight: 

18 in. (46 em) 
18 in. (46 cm) 
29 in. (74 cm) 
75 Ib (34 kg) 

Power Requ irements 

• CC5A2-A 

120 volts 
60 Hz 
1.50 amp max 

• CC5A2-B 

208/230 volts 
50 Hz 
0.75 amp max 

Environmental Specifications 

Operating Temperature: +400 to + 1200F (+40 to + 49°C) 
Operating Humidity: 10% to 90% - no condensation 
Operating Altitude: -1000 to + 10,000 ft (-305 to + 3048m) 
Storage Temperature: - 300 to + 150°F (- 340 to + 660C) 
Storage Humidity: 5% to 95% - no condensation 
Storage Altitude: -1000 to + 15,000 ft (-305 to +4572m) 

Heat Dissipation 

582 Btu/hr (146.6 kg-cal/hr) 
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SECTION 2 

OPERATION 

This section contains a basic operational description of the terminal and is intended 
to acquaint the reader with the functional and manual operations of the equipment. 
Topics covered are: functional operation of display modules {internal and interface}, 
operator controls and indicators, maintenance controls and indicators, applying 
power, data entry, and options. 

DISPLAY TERMINAL MODULES 

The Conversational Display Terminal conta.ins four replaceable modules. These 
modules may be replaced in the field. Figure 2-1 is a block diagram showing the 
logical relationship of the modules. Figure 2-2 shows the location of these modules 
in the display terminal. 

• TV display module 

• Logic module 

• Keyboard modu Ie 

• Power supply 

The following paragraphs describe the functions of each module. 

TV DISPLAY MODULE 

The display portion of the terminal consists of a field-replaceable, high resolution 
television display module. Control of the video display comes from the character 
memory and the associated control logic. The basic display terminal displays 8 lines 
of 80 characters on a rectangular CRT with a 15-inch (38 cm) diagonal. The viewing 
area is 9-1/4 inches (23.5 cm) by 5-1/4 inches (13.5 cm) for both the 8 lines of 
80 characters in the basic display and the 16 I ines of 80 characters with the expanded 
memory option. Characters appearing on the display screen are formed with a 5- by 9-
dot matrix which is selectively blanked or unblanked during a normal television 
raster scan of 262 horizontal lines for the 60-Hz terminal and 314 horizontal lines 
for the 50-Hz terminal. Nominal character size is 1/8 inch (0.3 cm) wide by 1/4 
inch (0.6 cm) high. A cursor (entry marker) appears on the display screen as a 
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r-------, 
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I 
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CHARACTER t 
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(OPTIONAL) : 
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I 

POWER 
SUPPLY 

• 
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115 VAC,60HZ 
OR 

208/230 VAC, 50 HZ 

640-
CHARACTER 

MEMORY 

KEYBOARD MODULE 

82-KEY 
ENCODED 
KEYBOARD 

CONTROL 
LOGIC 

INTERFACE 

f , 
FROM/TO 

MODEM 

Figure 2-1. Terminal Functional Block Diagram 

TV MODULE 

CRT AND DRIVE 
ELECTRONICS 

PRINTER 
CHANNEL 

I 

• TO 
PRINTER 

blinking underline dash to indicate the position where the next character will display 
on the screen. To maintain a good character image on the screen, the complete 
screen display is repeated or refreshed 60 times a second for the 120-volt display 
terminal model and 50 times a second for the 220-volt display terminal model. 

LOGIC MODULE 

The logic module is designed to be replaced in the field. It contains four circuit 
cards: character memory, control logic, interface circuits, and printer output channel. 
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Figure 2-2. Module Locations 
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Character Memory 

The character memory is a circuit card located within the logic module. This card 
contains a metal oxide semiconductor (MaS) memory for storage of 640 seven-bit 
character codes providing display refresh and input/output data. The basic termi
nal contains one memory card for the display of 8 lines of 80 characters; a second 
card may be added in the field as an option allowing the display of 16 lines of 80 
characters each. 

Control Logic 

The control logic is contained on a circuit card within the logic module. This cir
cuit card provides the timing and sequencing circuits for the display terminal and 
a 256-word, lO-bit MaS read-only memory (ROM). This memory is programmed 
with the beam blank/unblank dot patterns for video formation of all displayable 
characters on the display screen. 

Interface Circuits 

The asynchronous interface circuits control all data routing within the terminal and 
between the terminal and the communications modem. These circuits are contained 
on two circuit cards within the logic module. 

Data and control function routing performed by the interface circuits between the 
keyboard, modem, control, and pri nter channel depends on the settings of the 
transmission and printer control switches described in this s-ection. 

The interface circuits are designed to operate with communications signals compat
ible to EIA Standard RS-232-C, such as the AT&T 103 Series data sets, or equiva
lent. This type of modem communicates word-by-word with 8-bit serial data words 
(including parity). The interface communicates at manually selectable transmission 
rates of 75, 110, 150, and 300 bits per second. The circuits do all serial-ta-parallel 
and parallel-ta-serial conversion, perform all modem control, and during transmission 
perform the data-clocking function and parity checking (if any). 

Figure 2-3 shows the signals required for communication between the modem inter
face connector located on the back panel of the terminal and an AT&T 103 Series 
(or equivalent) modem. The maximum cable length allowable for any of these sig
nals is 50 feet. The following paragraphs define these signals and their operable 
voltage levels. 
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TERMINAL I 

MODEM I 

INTERFACE I 
I 
I --I 
I -I -
I 

I 

I 
I 
I 

I 

J3 

Transmit Data 

rSO'MAX 
1"< f~ 
2 <: TRANSMIT DATA .. r f---:;. J 
3 < RECEIVE DATA .. f~ 
4 ..... REQUEST TO SEND .. r f----=;. J 
5 <: CLEAR TO SEND .. f~ 
6 <: DATA SET READY .. f~ 
7 <: SIGNAL GROUND f J--.:;. 

20""" DATA TERMINAL READY f~ 

Figure 2-3. Modem Interface Signals 

AT&T 
103 SERIES 

(OR EQUIVALENT) 
MODEM 

Data travels from the terminal interface circuits to the modem via the transmit data 
line. When the interface is not transmitting data, the terminal holds the transmit 
data I ine to a logical 1 (more negative than - 3 volts). 

Receive Data 

Data travels from the modem to the terminal interface circuits via the receive data 
line. When the modem is not transferring data to the terminal, the modem holds 
the receive data line to a logical 1 (more negative than -3 volts). 

Request to Send 

The terminal interface circuit sends a request to send signal to initiate a transmit 
operation. A clear to send signal must be received by the terminal before trans
mission begins. Receipt of this signal is indicated by the clear to send (CTS) indicator. 
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Clear to Send 

In reponse to the request to send signal, the modem establishes contact with remote 
equipment. After this contact is established, a clear to send signal is sent to the 
terminal, lighting the CTS indicator. 

Data Set Ready 

The modem makes this signal line active (more positive than +3 volts) when the modem 

/ ." 

is in the data mode. This means that the modem is not in the idle or tal k mode, nor " / 
is it without power. 

Signal Ground 

This signal is the voltage base from which the control and data signal voltage levels 
are referenced. 

Data Terminal Ready 

When power is applied to the terminal, the data terminal ready line becomes active 
(more positive than +3 volts), indicating to the modem that the terminal has power 
on and is able to send and receive data. 

Printer Output Channel 

An output channel contained on the interface circuit card allows the use of a printer 
for producing a hard copy of displayed messages. The printer channel presents data 
to a printer on a 7-bit ASCII character word basis, bit-by-bit serially. Printer 
controls included in the terminal allow transfer to the printer of either a full display 
screen of characters or each character as it is entered at the display keyboard. 
All character codes 040S through 176S and the backspace (010S), line feed (012S), 
and return (015S) are intended for a printer. These controls are described in this 
section. The printer output channel contains printer-in-use recognition circuits 
and indicators which signify to the operator when another terminal is using the 
printer. These circuits allow one printer to be used by up to eight display terminals. 
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Presence of a printer does not affect operation of the basic (8 line x 80 character) 
terminal or the expanded line option (16 line x 80 character) configuration as 
described in the preceding portion of this manual, except that during a printer 
operation, the keyboard is disabled and the printer channel I/O signals are used by 
the terminal interface and control circuits to sequence displayable data codes to the 
printer. 

Two printer interface connectors are located at the rear of the terminal on the con
nector panel. These two connectors are wired internally in a daisy-chain fashion 
with pin 1 of J1 connected to pin 1 of J2, pin 2 of J1 connected to pin 2 of J2, etc. 
This allows the terminal to be connected with as many as seven other terminals to a 
single printer (see figure 2-4). The maximum cable length that can be used in any 
printer application is 1500 feet. Figure 2-5 identifies the required printer inter
face signals. The communication technique is a bidirectional, differential, long
line driver/receiver combination with each interface signal requiring a negative (-) 
and a positive (+) line in a twisted pair as shown in figure 2-5. The following 
paragraphs describe printer interface line functions. 

TERMINAT? 

/ 
, , L ______ ..... 

TERMINAL 
OR 

PRINTER* 

Data 

CABLE LENGTH 
('500-FOOT MAXIMUM \ 

I 
~ ______ ...J 

TERMINAL 
OR 

PRINTER* 

JtoFROM ONE TO EIGHT TERMINALS MAY SHARE ONE 
PRINTER, PRINTER MAY BE LOCATED BETWEEN TER
MINALS ON THE INTERFACE LINE OR ON EITHER 
END. TERMINATOR BLOCKS MUST BE INSTALLED ON 
THE SPARE CONNECTOR OF THE DEVICE (TERMINAL 
OR PRINTER) LOCATED ON EACH END OF THE INTER
FACE. 

Figure 2-4. Terminal/Printer Interface 

TERMINATOR ~ 

1.- ______ -...1 

TERMINAL 
OR 

PRINTER * 

Changing states of the positive (+) and negative (-) line pair signify binary bits of 
the ASCII compatible codes used for data transmission to the printer. 

62048600 

Data bit "1" condition •••• Pin 1 + current sinking 
Pin 9 - open 

Data bit "0" condition •••• Pin 1 + open 
Pin 9 - current sinking 
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Figure 2-5. Printer Channel I/O Signals 
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The terminal issues a clock signal via the clock line pair whenever a data bit on 
the data line pair has stabilized. The clock signal commands the printer to sample 
the data line pair for a valid data bit. 

Active 

Clock (logic "1" condition) ••••• Pin 2+ current sinking 
Pin 10- open 

Not Clock (logic "a" condition) •• Pin 2 + open 
Pin 10- current sinking 

The active line pair indicates that one of the terminals is using the printer. The 
terminal using the printer places the active I ine in a "being used" condition so that 
other terminals connected to the printer will recognize that the pdnter is in use and 
not accessible to them. 

Strobe 

Active (logic "1" condition) ••••• Pin 3 + current sinking 
Pin 11 - open 

Not Active (logic "a" condifion) •• Pin 3 + open 
Pin 11 - current sinking 

The terminal issues a strobe signal via the strobe line pair after sending to the 
printer all seven data bits of ASCII code and the clock signals. The strobe signal 
commands the printer to translate and execute the complete data word it has just 
received. 

Busy 

Strobe (logic "1" condition) ••••• Pin 4 + current sinking 
Pin 12 - open 

Not Strobe (logic "a" condition) •. Pin 4+ open 
Pin 12 - current sinking 

The printer uses the busy line pair to indicate to all connected terminals that it is 
busy internally (during print head return, etc.) and cannot receive data. 

62048600 

Busy (logic "1" condition) ••••• Pin 5 - open 
Pin 13 + current sinking 

Not Busy (logic "a" condition) •• Pin 5 - current sinking 
Pin 13+open 
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Ground 

The ground signal line establishes a common reference ground for signal levels 
between terminals and the printer. Pin 6 carries the ground. 

KEYBOARD MODULE 

The keyboard, figure 2-6, is the operator input device for the terminal. The keys 
are magnetic reed type. The keyboard module supplies 7-bit ASCII codes and 
operator initiated control signals to the terminal circuits. The character set avail
able is indicated in table 2-1, Displayable Character Repertoire. Table 2-2 
I ists the Control Function Repertoire • 

E~~ 

mMmrnfF%1rral]rlfF<lmnmPlN 
~lL!JWWWWlWWWMWlUU~ 81 
nn~M~nnnnnnm~r: rr7ilt 
Wl!j~~W~WWl£JJW~W~~~ 
Dn~~M~nnM~~~m'}HDD 
O~~WWW~WWWW~· ] UblCdJ 
onnnMrFllnnmmmo SHIFT. ~f71 
1b:dlIbUlIl2.JIL£JWW~WUUWD LOCK ~16!.J 

[ ] 

Figure 2-6. Keyboard 

0373 

The keyboard contains 48 alphanumeric/symbol keys, a cluster of 10 numeric keys, 
10 message editing keys, and five special function keys. Pressing any character 
key, editing key, or function key causes generation of a unique 7-bit code determined 
by hardware for that key. If a second key is pressed wh ile the first key is sti II down, 
the second key will generate its code only after the first key is released. Teletype
writer function codes are available with CNTRL + key. Frequently used communi
cations and edit functions are available from their own key in addition to basic 
CNTRL + key operation. 
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TABLE 2-1. DISPLAYABLE CHARACTER REPERTOIRE 

( OCTAL 
CHARACTER OCTAL 

CHARACTER CODE CODE 

040 Space 120 P 
041 ! Exclamation Point 121 Q 
042 " Quotation Mark (Diaeresis) 122 R 
043 # Number Sign 123 S 
044 $ Dollar Sign 124 T 
045 % Percent 125 U 

( 
046 & Ampersand 126 V 
047 , Apostrophe (Closing Single 127 W 

Quotation Mark, Acute Accent) 130 X 
050 ( Opening Parenthesis 131 Y 

( 
051 ) C losing Parenthesis 132 Z 
052 * Asterisk 133 [ Opening Bracket 
053 + Plus 134 \ Reverse Slant 
054 , Comma (Cedi Ila) 135 ] Closing Bracket 
055 - Hyphen (Minus) 136 "'- Circumflex 
056 Period (Decima I) 137 - Underline 
057 / Slant 140 I Grave Accent (Opening Single 
060 0 Quotation Mark) 
061 1 141 a 
062 2 142 b 

( 
063 3 143 c 

( 
064 4 144 d 
065 5 145 e 
066 6 146 f 
067 7 147 g 
070 8 150 h 
071 9 151 i 
072 : Colon 152 i 
073 i Semicolon 153 k 
074 < Less Than 154 I 

·f 

l···

·'· ,. 

i 
i 

075 = Equa Is 155 m 
076 > Greater Than 156 n 
077 ? Question Mark 157 0 

100 @ Commercial At 160 P 

,( 
101 A 161 q 
102 B 162 r 
103 C 163 s 
104 D 164 t 

(-
105 E 165 u 
106 F 166 v 
107 G 167 w 

( 
110 H 170 x 
111 I 171 y 
112 J 172 z « 
113 K 173 { Opening Brace 
114 L 174 I Vertical Line I 
115 M 175 } Closing Brace 
116 N 176 ~ Equivalent or Similar 
117 0 

( 

OCTAL 
SPECIAL SYMBOLS 

OCTAL SPECIAL SYMBOLS 
CODE CODE 

177 • Parity Error or Rub Out 016 ( Begin Inverse 
003 • ETX or Print 017 ) End Inverse 

( 

( 
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TABLE 2-2. CONTROL FUNCTION REPERTOIRE 

MNEMONIC 
OCTAL 

KEYBOARD OPERATION MNEMONIC 
OCTAL 

KEYBOARD OPERATION 
CODE CODE 

NUL 000 CNTRL +@ DLE 020 CNTRL + P 
SOH 001 A DCl 021 Q 
STX 002 B or STX DC2 022 R 

• ETX • 003 Cor ETX DC3 023 S 
EDT 004 D DC4 024 T 
ENQ 005 E • Skip 025 U or-
ACK 006 F • Line Cleor 026 V or LINE CLEAR 
BEL 007 G ETB 027 W 

• BS 010 H or- • Clear 030 X or CLEAR . 
HT 011 I • Reset 031 Y or RESET 

• LF 012 J or , • Cursor Up 032 Z or t 
VT 013 K ESC 033 [ or ESCAPE 
FF 014 L FS 034 "or FS 

• CR 015 M or RETURN GS 035 ] or GS 

• SOt 016 N RS 036 1\ or RS 

• 51 • 017 CNTRL + 0 US 037 CNTRL .L _ or US 

• Causes a display operation; all other (;ontrol fund ions are ignored by the display • 

• Causes displayable charocter. 

POWER SUPPLY MODULE 

The power supply module in equipment CC5A2-A uses 12Ooovolt, 6000Hz primary 
power to supply internal power requirements of +5 vdc, - 12 vdc, + 12 vdc, +73 vdc, 
and 6.3 vac. The power supply of the CC5A2-B equipment uses 208-/23Ooovolt, 
50-Hz primary power to provide the Same internal power requirements. The control 
log ic and keyboard use. + 5 vdc. The keyboard a Iso uses - 12 vdc. The + 12 vdc 
drives the character refresh memory. The + 73 vdc drives the TV modu Ie c ircu its. 
Current for the CRT heater element is supplied by the 6.3 vac. The power supply 
is an on-site replaceable module and shou Id normally be returned to a repair depot 
for any necessary repairs. 

The power supply has a transformer input with a full-wave, solid-state rectifier and 
has linear regulation with foldback current limiting. A separate integrated-~ircuit 
regulator controls the current flow of a series-pass transistor for the + 5-vo/t, + 12-volt, 
and -12-volt circuits. A discrete regulator controls the current flow of the series
pass transistor in the + 73-volt circuit. Each regulator senses the output voltage of 
its circuit through a voltage divider. The circuit compares this voltage with a ref
erence voltage and changes the current input to the pass transistor to maintain a 
constant output voltage. 

If a short circuit occurs in the load of any regulator, a current-limiting transistor in 
the regulator circuit becomes forward biased. The result is a reduction of the cur-
rent through the series-pass output transistor. This, in turn, reduces the output voltage. 
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In the +5-volt regulator circuit, an overvoltage-protect circuit limits the current 
when the voltage rises beyond a predetermined value. If the output voltage rises 
above 6.2 volts, a sense circuit turns on a silicon-controlled rectifier (SCR) which 
causes the regulator to limit the output current. In this same regulator, if one of 
the two series-pass transistors shorts, the SCR causes the fuse in the collector cir
cuits of that transistor to open. 

Figure 2-7 shows the effect of the foldback current limiting. Circuit design provides 
that when a predetermined current limit of 150 percent is reached, the current be
gins to decrease (fold back). 

100% 

150% 

.------1 

o .20 50 

LOAD CURRENT(%) 

Figure 2-7. Foldback Under Full Load to Short-Circuit Current 

CONTROLS AND INDICATORS 

A number of key and switch controls are located on the display terminal along with 
indicator lights. These allow initiation and observation of the display operation. 

OPERATOR CONTROLS AND INDICATORS 

The display terminal contains controls and indicators on four different panels - the 
keyboard panel, control panel, front panel, and connector panel. Figure 2-8 
shows the front of the display terminal which has three of these panels. The fourth 
panel, the connector panel, is located on the rear of the display terminal and is 
shown in figure 2-9. A I ist of operator controls and indicators is given in table 2-3. 
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CTS (CLEAR TO SEND) 

KEYBOARD __ -c 

PANEL 

FRONT PANEL 

-,,~BRIGHTNESS CONTROL 

~ ~KEYLOCK INDICATOR 

~.--1.-KEYLOCK SWITCH 

SCROLL DISABLE 

PRINTER ON LINE 

'----LOCAL 

Figure 2-8. Front, Operator Control, and Keyboard Panels 

MASTER CLEAR ~ 

0744 

PRINTER CONNECTORS 
BAUD RATE 

PARITY 

DATA SET CONNECTOR 
DUPLEX 

Figure 2-9. Connector Panel (Basic Terminal, 220 Volts) 
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TABLE 2-3. OPERATOR CONTROLS AND INDICATORS 

CONTROL 
OR TYPE LOCATION FUNCTION 

INDICATOR 

( 
POWER Pushbutton Operator Control Applies primary power to terminal 

Switch/Indicator Panel when illuminated. Application of 
primary power sets all logic ele-
ments to initial or starting condi-
tion. 

Brightness Control Rotary Front Panel Allows adjustment of character 
Potentiometer intensity shown on the display. 
Control CCW: Reduces intensity 

CW: Increases intensity 

Keylock Switch Key-Operated Front Panel Allows manual disable of keyboard 
( 

Lock-Switch to prevent keyboard generation of 
character codes. Terminal transmit 
function is also disabled; however, ( 
character and control data may still 
be received. 

Keylock Indicator Indicator Light Front Panel Illuminated when keyboard dis-
(Above Keylock abled by Keylock switch. 
Switch) 

LOCAL Pushbutton Operator Control Disables transmit circuits of ter-
Switch/Indicator Panel minal when illuminated. Key-

board data then automatically 
posses to memory for display. 
Data from communications modem 
still allowed and takes precedence 
over keyboard originated data. 
Local mode is commonly used when 
testing the terminal. 

SCROLL DISABLE Pushbutton Operator Control Disables display line scroll opera-
Switch/Indicator Panel tion when indicator is illuminated 

(see figure, Display Scroll Oper-
ation). Display is in page mode 
when indicator is lit. 

DUPLEX 2-Position Connector Pane I FULL: All keyboard generated 
FULL/HALF Slide Switch codes routed directly to 

communications modem. 
Codes not stored in memory ( 
or displayed unless returned 
from remote equ ipment. 
local mode disables 
transmit function. 

c 
HALF: Keyboard generated codes 

route to the modem and the 
display memory for display ( 
if no information is coming 
from computer. Local 
mode disables transmission 
to the modem but allows 

( 
display of keyboard entries 
and received data. 

BAUD RATE 4-Position Connector Panel Allows operator to select data 
Rotary Switch transfer/receive rates between ter-

minal and communications line. 
75, 110, lS0,and 300 bits-
per-second available. 
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TABLE 2-3. OPERATOR CONTROLS AND INDICATORS (CONT) 

CONTROL 
OR 

INDICATOR 

PARITY 
EVEN/MARK/ODD 

Bell Tone 

DSR 
(Data Set Ready) 

CTS 
(Cleqr To Send) 

Keyboard Keys 

PRINTER ON LI NE 

PRTR BUSY 
(Printer Busy) 

TYPE 

3-Position 
Slide Switch 

Audible Tone 

Indicator Light 

Indicator Light 

LOCATION 

Connector Panel 

Internal 

Operator Control 
Panel 

FUNCTION 

EVEN: Data words transmitted 
with even parity and 
checked for even parity 
when rece ived • 

MARK: (Center position.) Parity 
disregarded. 

ODD: Data words transmitted with 
odd parity and check for 
odd parity when received. 

Sounds bell when cursor enters 73rd 
character position of any display 
I ine to indi cate approach ing end 
of line. 

Sounds if bell code (0078) genera
ted from keyboard or received from 
communications line. 

Illuminated when terminal modem 
indicates it has power on and is 
ready to send data to the terminal. 

Operator Control Illuminated when modem activates 
Panel clear to send line. Must be on to 

start transm it. 

Magnetic-Reed, Keyboard Panel Provides data entry for message 
composition on the display screen. 
Also provides entry keys for special 
communication functions. See 
both Data Entry and Keyboard, 

Momentary-Contact 
Switches 

Pushbutton 
Switch/Indicator 

Indicator Light 

Operator Control 
Panel 

Operator Control 
Panel 

2-16 

for detai Is. 

For use with hardcopy printer. 
Illuminated position activates 
hardcopy printer channel. All 
displayed characters are printed 
when printer is connected with 
terminal. When not on (light out), 
PRINT key on keyboard must be 
pressed to obtain desired hard copy 
of displayed data. 

For use with hardcopy printer. 
When illuminated, indicates 
printer is busy with this terminal or 
another one sharing printer (8 ter
minals may share 1 printer). If 
PRINT key or PRINTER ON LINE 
switch is pressed while PRTR BUSY 
is Ii t, new pri nt operation wi II not 
occur until after PRTR BUSY extin
guishes. 
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TABLE 2-3. OPERATOR CONTROLS AND INDICATORS (CONT) . 

CONTROL 
OR 

INDICATOR 

PRTR ACT 
(Printer Active) 

PRINT 

CB1 
(Circuit Breaker) 

INPUT VOLTAGE RANGE 
(208/230 Volts) 
(Not required on 120-volt 
terminal) 

TYPE LOCATION 

Indicator Light Operator Control 
Panel 

Magnetic-Reed, Keyboard Panel 
Momentary-Contact 
Switch 

2-Position Connector Panel 
Pushbutton Switch 

2-Position Connector Panel 
Rotary Switch 

MAINTENANCE CONTROLS AND INDICATORS 

FUNCTION 

For use with hardcopy printer. 
Illuminated only when terminal is 
transferring data to printer or has 
exclusive control of printer via 
the printer on-line mode. 

For use with hardcopy printer. 
With printer off I ine and not busy 
(see above), pressing PRINT key 
sets cursor to start of displayed 
page and then advances cursor 
through entire display. During 
this time, entire displayed page is 
transferred to printer. This print 
operation disables any data entry 
operations from keyboard and dis
ables transmit to modem. Receiv
ing data aborts the print operation. 

Press ing th is red pushbutton resets 
the internal circuit breaker if it 
has opened due to overload. 

NORMAL: For 210- to 256-vac, 
50-Hz power source • 

LOW LINE: For 187- to 230-vac, 
50-Hz power source. 

Controls and indicators which will be helpful during maintenance of the display are 
listed in table 2-4. Figures 2-8 and 2-9 show their location. 

TABLE 2-4. MAINTENANCE CONTROLS AND INDICATORS 

CONTROL 
OR TYPE LOCATION FUNCTION 

INDICATOR 

DSR Ind i cator Light Operator Control Illuminated when terminal modem 
(Data Set Ready) Panel indicates it has power on and is ready 

to send data to the term ina I. For 
maintenance use to check presence 
of usable carrier signal from the 
terminal. 

CTS Indicator Light Operator Control Ilium inated when modem activates 
(Clear to Send) Panel clear to send line (see Interface 

Circuits, this section). For main-
tenance use to check modem condi-
tions for transmitting to modem. 

Moster Clear Pushbutton Switch Interface Cord Pressing this switch clears internal 
circuits to initial or starting logic 
condition. 
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APPLYING POWER TO TERMINAL 

To apply power to the terminal, use the following procedure. 

1) Press the POWER switch/indicator (it should light). 

2) Wait 30 seconds for cursor to appear on the viewing screen. 

3) If brightness of viewing screen is too bright/dim adjust Brightness knob 
as necessary. Terminal should not be operated with excessive display 
screen brightness or displayed information will be distorted and the life 
of the CRT display tube may be shortened. 

4} With keyboard unlocked,. and local mode set, press several alpha
numeric keys to check display. 

5) If the cursor does not appear after checking brightness per step 3 above, 
push the red circuit breaker on the connector panel and reapply power. If 
the cursor still does not display or if pressed character keys or cursor 
controls fail to display, see Fault Isolation Procedures, Section 7, this 
this manual. 

DATA ENTRY 

Data may be entered into the display terminal memory from the terminal keyboard 
with half duplex or local operation or from remote or external equipment such as a 
central processor. Information stored in the terminal memory is displayed on the 
display screen. When a character or other displayable character code is entered 
via the keyboard or received from a central processor, its display location will be 
indicated by the location of the cursor. With a blank screen, the cursor will still 
be displayed. The keyboard contains control keys for moving the cursor and editing 
a message, as well as character keys and function control keys. 

CURSOR 

The cursor is a blinking symbol located beneath the position where the next display
able character will be entered onto the display screen. See figure 2-10. It blinks 
approximately three times a second. When a character key is pressed, the character 
shown on the key will be displayed on the display screen above the cursor. Data 
entry may be either page format or scroll format. In page format (SCROll 0 ISABlE 
indicator illuminated) and with the display screen cleared, the cursor is under the 
first character position in the top line. As each character is entered from the key
board, the cursor moves one character position to the right. 
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BLANK DISPLAY 
WITH CURSOR 

DISPLAY AFTER 
PRESSING CHARACTER 

KEY A 

NOTE: THE CURSOR AND DISPLAYED CHARACTERS 
APPEAR AS WHITE FORMS ON A BLACK BACK
GROUND UNLESS CONTAINED IN AN IN
VERSE VIDEO FIELD (SEE INVERSE VIDEO, 
THIS SECTION). 

Figure 2-10. Cursor Display 

DISPLAY AFTER 
PRESSING CHARACTER 

KEYS A AND B 

When the cursor is advanced from the 72nd character position of a line to the 73rd 
position, an audible tone will sound indicating the proximity of the end of the line. 
When the cursor is advanced from the 80th character position at the end of the line, 
it will automatically move to the first character position of the next line down. This 
process will continue until the last character position of the last line is reached. 
When the cursor advances from this position, it will automatically return to the 
first character position of the top line. If the display terminal is operating in scroll 
mode when the cursor reaches the end of the last line, any additional input will 
cause all I ines on the display screen to move up one I ine position, figure 2-11. The 
top line will move off the top of the screen and the cursor will move to the beginning 
of the new blank bottom line. 

KEYBOARD 

The keyboard contains 48 alphanumeric symbol keys, a cluster of 10 numeric keys, 
10 message editing keys, and five special function keys. Two character sets are 
available for display. Table 2-1 shows the characters available with the 96-char
acter set. Pressing any character or function key generates a un ique 7-b it ASCII 
compatible code assigned to the key by hardware. If a second character or function 
key is pressed while another key is still down, the second key will not interfere 
with the first key. The second key wi II produce its code only after the first key is 
released. 
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SCROLL MOOE + PRESS ~~~~ 
NOTE: THIS CAN BE ANY KEY INPUT WHICH 

ADVANCES THE CURSOR FROM LAST 
POSITION IN LAST LINE. 

Figure 2-11. Display Scroll Operation (8-line Basic Display) 
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Message Editing 

The entry of a message for display is accompl ished with the character keys and the 
function control keys. A I ist of function control keys can be found in table 2-2. 
These control keys permit entering a message in a format suitable for a particular 
appl ication. 

Cursor Control 

Six keys are available for moving the cursor on the display screen without altering 
the displayed data. The RESET and RETURN keys permit large changes in the cursor 
position. The four cursor keys (Backspace, Skip, Up Cursor, Line Feed) permit 
sma II changes. 

RESET Key 

In page mode, the RESET key moves the cursor from any position on the screen to 
the first position of the top line. In 'scroll mode, the cursor is moved to the first 
position in the bottom line. Initiation of this function is caused by generated of 
0318 code by the RESET key or CNTRL + Y keys or receipt from a central processor. 

RETURN Key 

This key moves the cursor from any position in a data line to the first character 
position of that line. Generation of the 0158 code by the RETURN key or CNTRL + M 
keys or receipt from a central processor will initiate this function. 

-(Backspace) Key 

This key moves the cursor one character position to the left. If the cursor is in the 
first character position, it will move to the last character position of the line above. 
If the cursor is in the first character position of the top line, the cursor will move 
to the last position of the last Irne. Initiation of this function is caused by genera
tion of 0108 code by the-key or CNTRL + H keys or receipt of the code from a 
centra I processor. 
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-(Skip) Key 

This key moves the cursor one character position to the right. If the cursor is at the 
end of a line, it will move the cursor to the start of the next line. If the cursor is 
at the last character position of the last line and the display is operating in page 
mode, the cursor will move to the first position of the top line. In scroll mode, the 
displayed lines will move up one line, the top line moving off the display, and the 
cursor will move to the first character position of the blank last line. Initiation of 
this function is caused by generation of 0258 code by the -key or CNTRL + U keys 
or receipt of the code from a central processor. 

t (Cursor Up) Key 

This key moves the cursor up one line, maintaining the same relative position in the 
line. If the cursor is in the top line, it will move to the same relative position in 
the bottom line. Initiation of this function is caused by generation of 0328 code by 
the t key or CNTRL + Z keys or receipt of the code from a central processor. 

, (Line Feed) Key 

This key moves the cursor down one line maintaining the same relative position in 
the line. If the cursor is in the bottom line and the display is in page mode, the 
cursor will move to the same relative position in the top line. If the display is in 
scroll mode and the cursor is in the last line, then all I ines wi II move up one line 
and the cursor will move to the first character position of the blank last line. This 
is called a line feed and allows initiation of the scroll action without filling the 

. whole last line with data. Initiation of this function is caused by generation of 
0128 code by the ~ key or CNTRL + J keys or receipt of the code from a central 
processor. 

Line Clear and Clear 

These functions affect the displayed data and are used for modification of previously 
entered messages. The line clear and clear functions allow portions of, or the total 
message to be removed. 

LINE CLEAR Key 

This key causes the removal of all displayed data from the cursor position to the end 
of the line. The cursor does not move. Initiation of this function is caused by gen
eration of 0268 code by the CLEAR key, CNTRL + V keys or receipt of the code from 
a central processor. This function is not available when display is operating in 
scroll mode. 
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CLEAR Key 

This key causes all displayed data to be removed from the display screen and the 
cursor to be moved to the first character position of the top line if display is operating 
in page mode and moved to first position of last line if operating in scroll mode. 
Initiation of this function is caused by generation of 0308 code by the CLEAR key 
or CNTRL + X keys or receipt of the code from a central processor. 

DISPLAY OPERATION MODE 

The selection of the correct operating mode should be made before placing the 
display terminal in active operation. Place the terminal in local mode, indicator 
illuminated, to check out the performance of the vorious terminal functions. In 
this mode all data entered at the keyboard will be stored in the display memory and 
displayed on the screen. No data will be transmitted to the central processor. 
Messages can still be received. To operate in remote mode, disable the LOCAL 
switch, indicator extinguished; this will allow transmission of the keyboard entered 
data to the remote equipment or central processor. Two types of remote operation 
are available - half duplex and full duplex. With half duplex, the transmitted 
data is also stored in the display memory and displayed. In full duplex, no keyboard 
entered data is stored in memory for di splay. All displayed data is sent to the 
terminal from remote equipment, such as the central processor. 

INVERSE VIDEO 

Inverse video allows highlighting portions of a display message, figure 2-12. Char
acters with the inverse video field are black on a white background. There is no 
limit to the number of inverse video fields that may be displayed or the size of any 
one field. The start inverse video field code 0168 is generated from the keyboard 
by pressing CNTRL + N keys. The end inverse video field code 0178 is generated 
from the keyboard by pressing CNTRL + 0 character keys. Inverse video may also 
be received from remote equipment. 

Figure 2-12. Inverse Video 
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OPTIONS 

This portion of the manual describes options that may be used with the terminal. 
the equipment does not use an option, disregard this portion of this manual. 

Option 1 - 16-line x aO-character display format 
Option 2 - Hardcopy receive-only printer 

16-LINE X aO-CHARACTER DISPLAY FORMAT 

If 

The terminal is designed to accept a character-memory expansion of 640 additional 
characters, thus enabling 16 lines of ao characters on the video display as compared 
with the basic version with a lines of ao characters, figure 2-13. Th is expansion 
is a plug-in printed circuit memory card (expanded memory kit CC311-A). If this 
option is used, the two character memory cards, being identical, are fully inter
changeable. Th is expansion is easily added as an on-site change if ordered by a 
customer after receiving the basic terminal. 

STANDARD 8x80 DISPLAY 

REQUEsr FILE RECOROS FOR 0800 THROUGH 1000 fOR l~Y ,'1102309 l,D2H3, Al02UO 

A10)147 "'103200 OR l10.339 

fiLE ~HH GOODROE 

IHCORO 1 .102309 CODE M '" 

RECORD 2 .. 1023043 CODE "'0"'£ 

RECORD 3 ,11102 ... 0 CODE MNT,Y 

RECORD" ,1,103147 CODE T,Y 

RECORD 5 .103200 CODE MOtH 

RECORD 6 "104339 CODE HONE 

ALSO LIST ANY OTHER ITEMS PERTAINING TO THIS FILE OR CODE 

CLASSIFICATION 

REMAIns S[NO HlSLO 

RECORDS 1.2 

RECORO 

RECORD 

RECORD 

RECORD 

OPTIONAL 16x80 DISPLAY 

.. 
2A 

HONE 

H 

HONE 

Figure 2-13. Display Format Option 

HARDCOPY RECEIVE-ONLY PRINTER 

An optional hardcopy printer is available for use with up to eight display terminals. 
The printer allows printing a hard copy of the messages displayed on the display 
screen. The printer may be used in theon-line or off-line mode. With the on-line 
mode, displayed characters will be transferred to the printer as they are entered into 
the display from the keyboard or from the central processor. In the off-line mode, a 
full message may be composed and corrected before being transferred to the printer. 
Character codes 040a through 176a , shown in table 2-1, along with the control codes 
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for backspace (0108), line feed (0128), and return (0158), are used with the printer. 
Details of the printer channel are described in the paragraphs on Display Terminal 
Modules in this section. 

Printer On-Line Mode 

Use of an on-line printer with the terminal will provide an automatic, permanent 
copy of incom ing messages. The operator must observe the following items when 
placing the terminal on line with an associated printer. 

1) Check that PRTR BUSY indicator is extinguished. 

2} Press PRINTER ON LINE switch (this switch should illuminate, the PRTR 
BUSY indicator should come on, and PRTR ACT should illuminate). 

When the printer is on line with the terminal, all received or composed displayable 
characters appearing on the display screen will transm it to the printer for printout. 
The control functions of backspace, return, and line feed also result in printer 
operations; however, all other control functions are ignored for printout operation. 

Printer Off-Line Mode 

Normally the printer shou Id be off I ine (PRINTER ON LINE indicator extingu ished) 
when the operator is composing messages with the terminal. This allows the operator 
to make a rough draft of messages and perform any necessary corrections without the 
printer recording each character as it is entered or changed. When a message is 
complete and a printed copy is desired, the operator must do the following: 

1) Check that PRTR BUSY indicator is extinguished. 

2) Press PRINT key (PRTR ACT indicator should illuminate while the dh
played message transfers to the printer). During th is message transfer, 
the keyboard is locked out to ensure correct hardcopy of the displayed 
message; however, an incoming message from external equipment (e.g., 
central processor) will enter the terminal and abort the print operation. 
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SECTION 3 

INSTALLATION AND CHECKOUT 

This section describes crating, uncrating, installation, and checkout procedures for 
the Conversational Display Terminal and on-site replaceable spare modules. Power 
requirements and cabling information are also provided. 

CRATING 

Reusable shipping containers are used by the manufacturing facility for initial ship
ment. These containers and packing materials should be retained on site in the event 
it is necessary to return faulty modules to the repair facility. Crating materials and 
packing procedures are described in separate illustrations covering the terminal and 
spare modules. Figure 3-1 provides packing information for the terminal. Figures 3-2 
through 3-5 provide packing information for the spare modules. 

UNCRATiNG 

Refer to figure 3-1 and uncrate the display terminal as follows: 

1) Open the shipping container and carefully remove the terminal. 

2) Carefully remove all exterior packing material (plastic dust cover, ship
ping pallet, etc.) ensuring that the viewing screen is not damaged. 

3) Place the terminal on a sturdy I level-surfaced desk, counter, or table 
intended as the work station. Ensure that adequate surface area and 
rigidity are provided to safely support the unit. 

4) Refer to Installation, this section, for removal of interior packing 
materials. 

5) Retain all packing materials and the reusable shipping container for 
future use. 
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1) REMOVE HOOD AND INSERT A PIECE 
OF URETHANE FOAM BETWEEN LOGIC 
MODULE AND CRT. 

2) REMOVE CONNECTOR CAP FROM NECK 
OF CRT AND TAPE TO SIDE OF POWER 
SUPPLY WITH FILAMENT TAPE. 

3) TAPE TOP OF VIEWING SCREEN TO 
CRT FRAME WITH 2 PIECES OF FILAMENT 
TAPE AND REPLACE HOOD. 

NOTES 

TOP CUSHION 
PIN 59109106 

4) MOUNT DISPLAY TERMINAL TO 
PALLET BASE USING SIX EACH 
5/16-18Nc x 1-1/4 MACH. SCREWS, 
LOCK WASHERS AND FLAT WASHERS. 

5) PLACE BOTTOM CUSHION IN CON
TAINER WITH BRIDGE OF CUSHION 
TOWARD REAR OF TERMINAL. 

6) PLACE TERMINAL IN CONTAINER 
WITH TAPED TUBE AND TOP CUSHION. 

7) PLACE UNIT IN CONTAINER WITH 
TAPED TUBE AND TOP CUSHION. 

8) CLOSE EXTERIOR CONTAINER AND 
SEAL WITH 3" REINFORCED WHITE 
BOX SEALING TAPE. 

TAPED TUBE 
PIN 59109103 

URETHANE FOAM 
PIN 59109105 

TAPE 

DUST COVER 
PIN 59104806 

HOOD 

PALLET BASE 
PIN 59109101 

HARDWARE 
PIN 59109104 

BOTTOM CUSHION 
PIN 59109107 

EXTERIOR CONTAINER 
PIN 59109102 

Figure 3-1. Display Teminal Packaging 
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1) PLACE 4 CORNER PADS IN EXTERIOR 
CONTAINER. 

2) PLACE INTERIOR BOX CONTAINING 
VIDEO DISPLAY MODULE (MANU
FACTURER'S PACKAGING IN EX
CONTAINER. 

NOTES 

3) PLACE 4 CORNER PADS ON TOP OF 
INTERIOR CONTAINER. 

4) INSTALL TOP OF EXTERIOR CON
TAINER AND SEAL WITH 3/4" 
FILAMENT TAPE. 

EXTERIOR 
CONTAINER 

------- PIN 59111801 

MANUFACTURER'S 
PACKAGING 

PRECUT CORNER PAD (8) 
PIN 59111802 

EXTERIOR 
CONTAINER 
PIN 59111801 

Figure 3-2. Video Display Module Packaging 
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NOTES 

1) PLACE 0-120 AIR CAP (FOLD ONCE) 
IN BOTTOM OF CONTAINER. 

2) PLACKAGE PER ILLUSTRATION AND 
SEAL WITH 3/4" FILAMENT TAPE. 

CONVOLUTED FOAM 
---- PIN 59111902 

---- DISPLAY LOGIC MODULE 

CONVOLUTED FOAM 
--- PIN 59111902 

0- 120 AIR CAP 
---- 30" x 15" 

CONTAINER 
PIN 59111901 

Figure 3-3. Display Logic Module Packaging 

3-4 62048600 



( 

( 

( 

( 

( 

( 

(-

( 

( 

1) MOUNT POWER SUPPLY ON PALLET 
USING#lQ MACHINE SCREWS, NUTS, 
AND FLAT WASHERS. 

2) ADD PALLET CLIPS TO TABS ON SIDE 
OF POWER SUPPLY. 

3) INSTALL TAPED TUBE AND CLOSE 
INTERIOR CONTAINER. 

NOTES 

4) PLACE FOAM END CAPS ON INTERIOR 
CONTAINER AND PLACE INTO EX
TERIOR CONTAINER. 

5) SEAL CONTAINER WITH 3/4" FILAMENT 
TAPE. 

TAPED TUBE 
---------- PIN 59111701 

62048600 

DISPLAY 
POWER SUPPLY 

PALLET CLIP (2) 
PIN 59111704 

PALLET 
........... ---------- PIN 59111702 

~---,..,..,~--------- f-IARDWARE PIN 59111705 

---------- INTERIOR 
CONTAINER 
PIN 59111602 

END CAP (2) 
----- PIN 59111703 

EXTERIOR 
CONTAINER 
PIN 59111601 

Figure 3-4. Display Power Supply Packaging 
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1) PLACE URETHANE FOAM PADDING ON 
UNDERSIDE OF PC BOARD, DIRECTLY 
UNDER THE ROM CHIP. 

2) PLACE ALUMINUM FOIL SHEET ON 
UNDERSIDE OF PC BOARD COVERING 
THE FOAM PADDING AND ROM CHIP. 

NOTES 

3) PLACE KEYBOARD IN POLYETHYLENE 
BAG PIN 59111503. 

4) PLACE CREASED CARDBOARD SHEET 
PIN 59111502 AROUND KEYBOARD. 
SECURE WITH FILAMENT TAPE. 

5) FOLD 30" AIR CAP WTICE AND PLACE 
OVER KEYBOARD. 

6) WRAP 90" AIR CAP TWICE LENGTH
WISE AROUND KEYBOARD. 

7) PLACE WRAPPED KEYBOARD IN CON
TAINER AND SEAL WITH 3/4" FILAMENT 
TAPE. 

0-120 AIR CAP 
,-------------'--- 30" LONG 

0572 

~-=------ ROM 
FOAM 

--;?~------ PADDING 

'-7:.<:....----- ALUMINUM FOIL SHEET 
5 X 7" 

KEYBOARD 

~--"""""""--""",,,"---- 0-120 AIR CAP 

Figure 3-5. Keyboard Packaging 
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90" LONG 

CONTAINER 
PIN 59111501 
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INSTALLATION 

The following paragraphs describe the procedures for installing a display terminal. 
This includes removing packing material, checking cable connections, and opera
tional check-out of the terminal. 

CAUTION 

Remove ac power cord from ac receptacle before 
removi ng hood from terminal. Always replace 
hood before p lug gin g ac power cord into ac 
receptacle. 

INSTALLATION PROCEDURES 

The following procedures should be followed for installing the terminal; reference 
figure 3-6. 

1) Be sure termi na lis on a sturdy work area and remove plastic dust cover. 

CAUTION 

Two men are recommended for lifting the termi
nal. Avoid stress on terminal hood when lifting 
or damage may result. 

2) Remove the cabinet hood - turn screws CD until they are free of the ter
minal framework. Do not remove screws from hood. Grasp both sides of 
hood @ and carefully slide it back toward rear of display terminal until 
hood clears framework. 

3) Remove foam block @ . 

4) Carefully remove tape 0 from display screen. DO NOT SCRATCH 
SCREEN. 

5) Untape CRT connector ® and connect to plug on base of CRT. Do not 
force together; connector will go on plug only one way. 
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Figure 3-6. Installation Procedures 

6) Visually inspect all connectors to ensure they are properly seated. 

7) Locate the fan and fan cable connector CD I under the top of the hood. 
Partially replace the hood and connect the plug and socket in the fan 
cable. 

8) Make sure the ac cable is disconnected from thewall receptacle before 
replacing the hood. 

9) Replace hood ® carefully by sliding hood over chassis until front engage
ment tabs ® are firmly sealed. Align ac socket in hood with plug in 
chassis before tightening screws CD at rear of terminal. 
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CABLE CONNECTIONS 

Before proceed ing further with the insta !lation steps, the term ina I shoo Id be placed 
at its operating station location. This location should be a sturdy, level-surfaced 
desk, counter, or table wh ich will safely support the terminal. Adequate area 
should be provided to allow a minimum of 6 inches behind the terminal for ventilation 
and cable connection. 

Data Set Cable 

Connect site data set (modem) cable to connector labeled DATA SET on connector 
panel (maximum modem-to-terminal cable length is 50 feet). Reference figure 3-7. 

rr====:;===::.-.::....::..=====-------.- --""I ~-_--.~ r --.1 

10 

MAKE PRINTER 
CONNECTIONS HERE 

Printer Cable 

Figure 3-7. Connector Panel 

If a ,hardcopy printer is associated with the terminal, connect site printer cables to 
connectors labeled PRINTER on connector panel (see figure 3-8). Figure 3-8 shows 
the required cable routing for terminals using a printer (maximum printer interface 
cable length, including any other terminals sharing the printer in daisy-chain 
fashion, is 1500 feet). 
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r- TERMINATOR 
BLOCK 

r----- -
<:>:100""\.:"""' .. .,.,;. ... ,.,.,..:<.:...,...) 3<>Dl. . 

O{Jt:.:o: :::.::/3<> 

TERMINAT~ 

C=:0\::::::::::: ::)3<> 

<>E c>·:<··:</ 3<> O{1t: .. :::::::/3<> 

BLOCK 

Figure 3-8. Printer Cable Interconnect 

From one to eight terminals may share one printer. Printer may be located between 
terminals on the interface line or on either end. Terminator blocks must be installed 
on the spare connector of the device (terminal or printer) located on each end of the 
interface. 

Power Cable 

Model CC5A2-A uses a 120-vac power source and no adjustment of power input is 
required. On model CC5A2-B adjustment is required. If the ac power source is 
210 to 256 volts, set the INPUT VOLTAGE RANGE selector screw on NORMAL. 
If the ac power source is between 187 and 230 volts, then set the INPUT VOLTAGE 
RANGE selector screw on LOW LINE. 

NORMAL: Position for 210- to 256-vac power source 

LOW LINE: Position for 187- to 230-vac power source 

Connect ac power cable to external power ·source. Press POWER switch/indicator 
located on the operator control panel to apply power to the terminal. Power is on 
when indicator is lit. 
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CHECKOUT 

Checkout is an operational performance check and does not require any test equip
ment. The following operational performance check may be done to check the ter
minaloperation. 

1) With power on (POWER indicator lit) rotate Brightness control knob (on 
front panel} clockwise until the cursor (blinking underline) is visible in 
the display area. Brightness should not be set higher than necessary as 
this may reduce the I ife of the display tube. 

2) Unlock keyboard (Keylock indicator extinguished - turn Keylock key
switch if necessary). 

3) Ensure that the terminal is in (local test) operating mode by observing 
LOCAL switch/indicator on the operator control panel. If lit, the unit 
is in local mode; if not lit, press LOCAL switch to light indicator. 

4) Disable the "scroll format mode (SCROLL DISABLE switch/indicator lit
press switch if necessary). 

5) Check the display operation for all displayable symbols by pressing each 
alphanumeric key on the keyboard and observing results on the display 
screen (see Section 2, Operation~ for displayable symbol keys if necessary). 

6) Check keyboard and display operation for all edit control function keys 
while observing results with displayed data on the display screen (see 
Section 2, Operation, for control function keys if necessary). 

7) Check operation of keyboard control keys SH 1FT LOCK, SH 1FT, and 
REPEAT (see Section 2, Operation, for these keys if necessary). 

8) Fill entire display area with symbols "a ll on top line, "b" on second line, 
IIC" on third line, etc. (8 lines of 80 symbols with basic unit and 16 lines 
of 80 symbols with expanded memory kit CC311-A). 

9) Ensure that the cursor is in the last character position of the bottom dis
play line. 

10) Press SCROLL DISABLE switch/indicator, extinguishing light, to place 
terminal in scroll format mode. 

11) Press_(Skip) cursor control key or space bar and observe the scroll oper
ation which should occur (see Section 2, Operation). 

12) Fill new last line with any keyboard symbol(s) and observe display for 
scroll operation again as last symbol position in the bottom line is filled. 
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13) Perform simu lated operationa I test: 

a) Turn pff terminal power. 

b) Using three short lengths of paper clips, carefully connect together 
the following pin contacts in the data set connector, figure 3-9: 

13 I 

~~. ait ...•. ~~~ 
~'VII_ ..... '''H~ 

0842 

25 25-PIN CONNECTOR 14 

Figure 3-9. Data Set Connector 

• Pin 2 (transmitted data) to pin 3 {received data}. 

• Pi n 4 (request to send) to pi n 5 (clear to send). 

• Pin 6 (data set ready) to pin 20 (data terminal ready). 

c) Turn terminal power on. The cursor should appear. Disable local 
mode (indicator out). The data terminal ready signal (pin 20) should 
be present and cause the DSR (Data Set Ready) indicator to light. 

d) Place terminal in half duplex mode. 

e) Press character key II H" several times. Watch CTS indicator (Clear 
to Send). For each character entry the termi nal should generate a 
request to send signal (pin 4) which is connected to pin 5 (clear to 
send). 

f) Place terminal in full duplex made and repeat step e). 

g) Place printer on line (indicator lit). PRTR BUSY and PRTR ACT indi
cators should light. 

h) Place printer off line. Press PRINT key. Cursor should step through 
displayed data simulating data transfer. Cursor movement will be 
much faster than with a printer attached (about 2 seconds for total 
step-through time). 

14) Refer to the site system operating instructions, or have site personnel 
assist, and perform all required functions for the terminal, utilizing the 
CNTRL key and all special function keys (refer to the Operators Guide 
for the terminal if necessary). 
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The foregoing checkout procedure may be modified for a particular site. If th~ ter
minal should fail to operate correctly, first check all cable connections WITH POWER 
CABLE REMOVED; replace power cable and check terminal operation again. If the 
terminal still operates incorrectly, refer to Section 7, Troubleshooting, for field 
corrective action. 

USER INSTRUCTIONS 

After the terminal has been installed and made operational, discuss the terminal 
operations with the user. Of particular importance are the four items listed below. 

1) Be sure those operating the terminal read the Operators Guide. 

2) Review the meaning of the switches on the connector panel. Notes on 
their setting should be made in the Operators Guide. 

3) Review the instructions on Equipment Care and Operator Troubleshooting 
found in the Operators Guide. An understanding of these instructions 
will reduce the number of service calls required. 

4) Review the keyboard operation: alphanumeric keys, editing keys, and 
control function keys. 

62048600 

WARNING 

Dangerous high voltage exists within the circuits 
of the unit when power is applied. Ex e rc i s e 
utmost caution when checki ng connections even 
with power turned off an d/ 0 r power cable re
moved. See Safety Procedures and Precautions 
in Section 6, Maintenance. 
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SECTION 4 

THEORY OF OPERATION 

It is the purpose of this section to provide a description of the functional operation 
of a Conversational Display Terminal. The modules described are the logic module, 
TV module, and the keyboard module. The power supply module is omitted since 
its function is constant regardless of the terminal operation being performed. Fol
lowing the module descriptions are descriptions of the terminal logic functions, 
control functions under operator control, and the data routing within the terminal. 

MODULE FUNCTIONS 

Three modules are involved with data routing in the display terminal. The logic 
module circuits provide the routing and controlling of the data. The TV module pro
vides the display of the data and the keyboard provides the means of operator input. 

LOGIC MODULE 

The control logic provides timing, sequence, and character generation circuits 
necessary for the internal functions of a terminal. A20-MHz oscillator supplies the 
master timing for the control logic. The character generation circuit uses a large 
scale integrated (LSI) read-only memory (ROM) which supplies 96 standard ASCII 
character codes plus three special character codes. The ROM is a metal oxide semi
conductor (MOS) type with 256 words, 10-bits each. The ROM is programmed with 
the necessary beam blank/unblank dot patterns for video formation of all displayable 
characters. 

The logic module generates the composite video for display of the data entry cursor. 
The cursor underlines the character position on the screen where the next input or 
output action will occur. The cursor is a horizontal row of five closely spaced dots. 
The cursor displays in the next to the bottom scan I ine in a display I ine (see figure 4-1). 
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SCAN COUNTER= 15 - -----
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7------
8 - ------ ---------------~---------
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10 _ ----------------------------------------- --------- ~ 

CURSORJ 
01003 

Figure 4-1. Character Dot Formati ons on Scan Li nes 

The cursor position also relates to the address in memory where the next entry or 
retrieval of a character code will take place. A write or read operation makes the 
display line containing the cursor available at all times. The cursor Y counter 
determines which of the read/write memory lines is selected. Then, the logic waits 
for an X compare before entering or retrieving a character code in the read/write 
memory. 

ihe dispiay uses a series of cioseiy spaced -dots to portray a character. The logic 
module supplies composite video signals so that the electron beam of the display 
CRT unblanks (turns on sufficient to illuminate the phosphor coating on the face of 
the CRT) within a 5-dot by 9-dot matrix, as required to produce the dots needed to 
form each character. All characters will be no more than 5 dots wide by 9 dots high. 
Figure 4-1 shows the dot patterns of several characters. 

Interface circuits provide for communications with a modem. Th is interface is asyn
chronous and is designed to operate with data bit serial signals compatible to EIA 
Standard RS-232-C such as with AT&T 103 Series modems (or equivalent). The 
modem interface circuits are located on two printed circuit cards in the logic mod
ule. The interface communicates at switch selectable rates of 75, 110, 150, and 
300 serial bits of data per second. 

The interface circuits perform two functions: 1) receive data and 2) send data. The 
data set ready signal must be active before the module will receive data. The clear 
to send signal must be active before the module will send data. In addition, the 
display station must not be busy receiving data or transferring data to the printer 
channel when a send data function is to be performed. If it is, the display does_ 
not perform the function. 
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A receive data function commands the logic circuits to transfer any code on the 
receive data line into the read/write memory at the present cursor position, or to 
perform an internal control function such as clear, reset, or advance cursor. 

A send data sequence occurs when a keyboard strobe is received by the logic module, 
and the module is not in a receive data sequence, the clear to send signal is active, 
and the disassembly register is not active. The data is sequenced on the send data 
line in a bit serial mode. The code goes out to the remote equipment when the ter
minal is operating in either full or half duplex mode and not in local mode. The 
codes do not enter the display memory in full duplex mode. In local mode the codes 
are routed to the read/write memory and no codes are sent to the transmit interface. 
In half duplex mode the codes are sent to both the read/write memory and the re
mote interface. 

To send data, the logic module generates the request to send control signal to 
initiate a transmit operation. In response to the requ~st to send signal, the modem 
associated with the display terminal makes the clear to send signal signify that 
external communication connections are established. The terminal now may send 
serial data bits to the modem via the send data signal line. 

When an associated modem has data for the terminal to receive, it sends it serially 
to the receive interface via the receive data signal line. Receive data takes prec
edence over other display terminal operations. The interface circuits recognize the 
presence of receive data when a start bit appears on the line. 

TV MODULE 

The TV module provides the visual display of the characters stored in the read/write 
memory. These characters come from the read/write memory. Control for the CRT 
to display 8 lines (16 optional with expanded memory) of .characters is suppl ied from 
the logic module. Each line has 80 character positions. All lines and all character 
positions may be used in a message to make a "page" with a maximum of 640 char
acters (or 1280 characters with optional memory). 

Each display line of characters contains 12 horizontal scan lines. Figure 4-1 shows 
the relationship between characters and the scan lines which produce them. As the 
electron beam of the CRT makes one scan of the display screen, the logic module 
composite video output unblanks the beam, as necessary, to illuminate dots in only 
one row of each character matrix in each of the 80 character positions. As seen i n 
figure 4-1, it requi res seven scans to produce the dot patterns for the characters 
shown. The two scan lines immediately below the characters shown are used, as 
required, to produce dot patterns for other characters (e.g., lowercase "g", "p"). 
The top and bottom scan lines provide a frame or character separation between 
characters in adjacent lines. Such line separation ensures visual clarity when char
acters display as black characters on a white background (inverse video - beam 
unblanks except on character dot patterns). 
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A synchronization (sync) circuit uses the information from the X counter, Y counter, 
and scan counter to position the electron beam of the CRT relative to the logic cir
cuit timing. The X counter advances one count for each character position along 
a given display line. The Y counter advances one count for each display line. The 
scan counter keeps count of the scan line, figure 4-1, in which the electron beam 
is positioned by the Y counter. 

The refresh sequence prevents the decay of the displayed data. Also, it continually 
. updates the display with the latest information present in the read/write memory. 
The refresh rate is sixty times per second for the 120-volt model and fifty times per 
second for the 220-volt model. 

A blinking underline of a character position represents the cursor on the screen of the 
CRT. The cursor position indicator consists of the cursor X counter and the cursor Y 
counter. They remember the horizontal and the vertical axis coordinates, respectively, 
for the location of the cursor with in the display. A compare (counts are equal) must 
ex ist between the X counter and the cursor X counter as we II as between the Y 
counter and the cursor Y counter before the display terminal can display the cursor. 
This compare tells the terminal that the electron beam is at the cursor symbol position. 
Then, if the scan counter = 9, the beam unblanks to display the cursor. 

KEYBOARD 

The keyboard provides the means for the operator to enter characters into the dis
play terminal. A figure in Section 2, Operation, shows a view of the keyboard 
panel and the other two panels available to the operator. There is a 96-character 
set available for keyboard entry. Details of the keyboard are given in Section 2, 
Operation. 

LOGIC FUNCTIONS 

The logic functions described here are the functions selected for describing the data 
routing in the display terminal. 

READ/WRITE MEMORY 

The read/write memory furnishes the storage for the character codes which the logic 
module uses when refreshing the CRT display or when transmitting data to external 
equipment. An 80-bit shift register stores one bit of each character's 7-bit code in 
an 80-character display line. Therefore, seven 80-bit shift registers store all the 
bits for one display line. The basic display contains eight display lines. This re
quires 56 shift registers (seven per line) to provide the necessary room for code stor
age. The basic building block in memory is a logic unit which contains four 80-bit 
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shift registers. Because of this arrangement, the memory is referred to as a "quad-80 
memory. II Each shift register has its own internal recirculation circuitry. Recir
culation {shifting} continues for as long as the shift register receives both a recircula
tion enable and a clock pulse from an external source. 

When the signal read memory is active, the display terminal transmits data to an 
external equipment beginning at the present cursor position. This places the 7-bit 
character code on the memory output lines. 

READ-ONLY MEMORY 

A preprogrammed read-only memory, ROM, contai ns a character matrix wh ich 
supplies the bits to build the video pulse train which unblanks the CRT electron beam 
to form a horizontal 5-dot row with in the character matrix in the display line. The 
electron beam displays only one 5-dot row of each character in a display line for 
each horizontal scan line. The ROM has a separate matrix for each character in the 
repertoire of the display terminal. A code from the read/write memory determines 
the selection of the preprogrammed character matrix. When the synchronous timing 
signal arrives, the ROM logic samples the read/write memory code on the character 
matrix address I ines to select the related character dot matrix in the ROM. Then 
the ROM makes a lO-bit word available 01') its output lines. Because the electron 
beam displays only 5 dot positions of a character for each scan line, the 10-bit word 
furnishes the dot blank/unblank information for two adjacent scan lines of one char
acter. The scan counter output selects one-half of the 10-bit word when the counter 
has an even count. The following odd count in the scan counter switches the selection 
to the other half of the 1 O-bit word. The th ird advance of the scan counter enables 
the selection of a new row in the character matrix to form a new 10-bit word. 

DATA CONTROL GATES 

The data control gates have two data inputs - keyboard and read/write memory. The 
gates select the data input which will be transferred to the disassembly register. 

DISASSEMBLY REGISTER 

The disassembly register converts parallel memory or keyboard data to serial data 
words suitable for transmission to a modem and/or to the printer channel, and the 
assembly register. 

ASSEMBLY REGISTER 

During a receive data function or send data function, when in local or half duplex 
mode, the assembly register converts the serial data word to parallel data. 
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DUPLEX CONTROL 

The duplex control circuit determines whether data intended for transmission (send 
data) transmits only to the communications modem or if it transmits to the modem and 
also is routed to the assembly register for transfer to the read/write memory for dis
play. Full duplex selection allows transmission to the modem only. Half duplex 
selection permits transmission and routing to the read/write memory. However, if 
the local circuit is enabled, all send data operations are disabled, and all data 
entries initiated from the keyboard are sent to the read/write memory and displayed. 

VIDEO SERIALIZER 

The 5-bit half of the 10-bit word output of the ROM parallel loads into a 5-stage 
video serializer shift register. The shift register receives ~ix clock pulses to shift 
out the five bits in serial order to form the video pulse train. The pulse train which 
results produces one horizontal, 5-dot row of a display line character matrix and a 
space between adjacent character matrixes. 

INVERSE VIDEO CONTROL CIRCUIT 

The complementary outputs of the last stage of the video serializer drive separate 
gates. Only one of these gates may pass the video pulse train at anyone time. The 
gate which will pass the video pulse train depends on whether or not the data is 
within an inverted field (black on white). If the data is not within an inverted field, 
the set-side output of the last state of the output shift register gates to give a display 
of white data on a black background. This is a I1normaP' display. 

If the data is within an inverted field, the clear-side output gates to give a display 
of black data on a white background. This is an "invertedl1 display. 

COMPOSITE VIDEO DRIVER CIRCU IT 

The composite video driver circuit combines the horizontal and vertical sync pulse 
output of the sync circuit with the video pulse train from the video serializer shift 
register. The output of this circuit drives the video amplifiers and deflection circuits 
of the CRT. 

PARITY CHECK CIRCUIT 

Odd, even, or mark parity check selections are provided for receive data by the 
parity check circuit. 
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PRINTER CONTROL 

Printer control circuits enable the display terminal to transmit data to an associated 
printer via the printer interface circuits. Block printout of entire display memory 
content is available via a PRINT key circuit. Continuous character-by-character 
printout of data from a communications modem or a keyboard is available with the 
printer on line. 

PRINTER INTERFACE 

Dual differential line receivers and dual differential line drivers comprise the 
printer interface. These circuits allow serial transfer of data to a printer. When 
the printer active signal is not active, the display terminal is able to acquire the 
printer channel for its own use. This allows up to eight display terminals to share a 
common printer. After the display terminal has exclusive printer use, and if the 
printer is not sending a busy signal, output to the printer is allowed. 

INTERFACE CIRCUITS 

The display terminal wi" receive or transm"it data via the interface circuits. 

Receive Interface 

The display terminal accepts data any time it arrives via the communications modem. 
If an optional printer is connected to the terminal printer interface channel and the 
printer on line circuits are active, a hard copy of the received data will be obtained. 

T ransm it Interface 

The display terminal may transmit data, ASCII character by character, as it is 
entered at the keyboard. However, transmission and display of keyboard initiated 
data depends on which operating mode the interface circuits are set for. The circuits 
may operate in either remote or local mode depending on the position of the LOCAL 
switch. 

Remote Operating Moda 

Remote operating mode is used to transmit data between a terminal and remote equip
ment. The terminal is designed to transmit data in either of two different duplex 
modes depending on the condition of the DUPLEX switch. 

62048600 4-7 



Full Duplex Operation: With FULL DUPLEX setting, the display interface circuits 
route all keyboard generated codes through the modem to a central processor, and 
under central processor program control they must be returned to the logic module 
interface through the modem before any display occurs. 

Half Duplex Operation: With HALF DUPLEX setting, the logic circuits route all 
displayable keyboard generated codes to the display screen in direct response to 

, keyboard entry and, in addition, the codes are sent through the transmit interface to 
the modem and to remote telecommunications equipment. 

Local Operating Mode 

The display terminal will not transmit keyboard data entries when operating in the 
local mode. This mode is primarily a text mode allowing an operator to check oper
ation of the terminal and optional associated hardcopy printer without placing data 
transmissions on the telecommunications lines to remote communications equipment. 

CONTROL AND INDICATOR FUNCTIONS 

The control and indicator functions listed below are those located on the front of 
the terminal or the connector panel at the rear of the terminal. They are described 
here to provide an explanation of the controls and indicators as related to the oper
ation of the terminal. Reference Section 2, Operation, for location of these sWitch/ 
i nd i cators • 

PRINTER ON LINE SWITCH/INDICATOR 

This switch/indicator is located on the operator control panel. The indicator is 
illuminated when PRINTER ON LINE is activated. In this position, all keyboard 
entered characters or received characters are printed when a hardcopy printer is 
connected to the terminal. When PRINTER ON LINE is activated, the indicators 
PRTR BUSY and PRTR ACT are illuminated. 

PRINT KEY 

The PRINT key is used to obtain a hard copy when the terminal is operating off line 
with the printer. . 
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PRTR BUSY (PRINTER BUSY) 

This indicator indicates that the printer is in use by this terminal or another terminal 
sharing the same printer. 

PRTR ACT (PRINTER ACTIVE) 

. This indicator is illuminated only when this terminal is actively transferring data to 
the printer or is in the PRINTER ON LINE mode and has exclusive control of the 
printer. 

DSR (DATA SET READY) 

This indicator is illuminated when the associated modem activates the data set ready 
line. 

CTS (CLEAR TO SEND) 

This indicator illuminates when the associated modem activates the clear to send line. 

KEYLOCK SWITCH 

This switch enables the operator to manually disable the keyboard. Any messages 
received from the processor are displayed. 

KEYLOCK INDICATOR 

This indicator is illuminated when the keyboard is disabled. 

BAUD RATE SWITCH 

This switch is located on the connector panel at the rear of the display terminal. It 
provides for the selection of four transmission rates: 75, 110, 150, and 300 baud. 
Baud rate selection is dependent on the system in wh ich the terminal is operating. 
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DATA ROUTING 

Definitions for the logic blocks in figure 4-2 have been given in prior paragraphs in 
this section. Bringing these logic blocks together as an integrated system will pro
vide an understanding of the routing of the data within the terminal. Data may be 
entered into the terminal via the keyboard or the interface circuits from the modem. 
Data may be transmitted from the terminal to either a printer via the printer inter
face or the transmit interface circuits to the modem. The direction of data routing 
between any two logic blocks within the terminal follows the interconnecting lines 
shown in figure 4-2. 

READ-ONLY 
MEMORY 

(ROM) 

CURSOR 
CONTROL --.. 

VIDEO 
I--- SERIALIZER !-------

INVERSE 
VIDEO 

CONTROL 

SYNC 
GENERATOR ----. 

COMPOSITE 
VIDEO 

DRIVER 
- CRT 

CIRCUITS 

,..-------, J 
I I 
I EXPANDED :-- READ/WRITE r-- ASSEMBLY 

I--- PARITY 
I MEMORY I 

MEMORY REGISTER 
I L _______ J 

1 ! 
1 

-- DATA CONTROL 
OR 

PRINTER 
GATES CONTROL 

1 
DISASSEMBLY 

HALF-DUPLEX 

r--- OR 
REGISTER 

LOCAL RECEIVE 
'-- DATA 1---. 

1 
INTERFACE 

TRANSMIT 

r- DATA 
INTERFACE 

NOT LOCAL 

01 004 

Figure 4-2. Data Routing Block Diagram 

KEYBOARD DATA ENTRY 

I 
PRINTER 

INTERFACE -

-

HARDCOPY 
PRINTER 

With the keyboard unlocked and no data being rec~ived by the terminal, data may 
be entered by the operator. This data will go to the data control gates. The data 
control gates route the keyboard entered data to the disassembly register which con
verts the parallel keyboard data to serial data. 
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If the terminal is operating in full or half duplex mode, not in local mode, the-serial 
data will be routed to the transmit interface circuits and on to the modem. If the 
terminal is operating in half duplex mode, the data will alsobe routed to the assembly 
register. In local mode the data is routed only to the assembly register and not to 
the transm it interface. From the assembly register the data goes to the read/write 
memory. 

Data stored in the read/write memory is continually referenced for refresh of the 
display screen. Data read from the read/write memory is referenced by the read
only memory (ROM) to determine the character to be displayed. Character display 
data is routed to the video serial izer, inverse video control, and composite video 
circuit and then to the TV circuits for display on the TV screen. 

REMOTE DATA ENTRY 

Data originating from a remote equipment such as a processor is received by the 
terminal from the modem and routed through the receive interface circuits. Data 
is then sent to the assembly register and the parity checking circuits. The assembly 
register converts the serial data to parallel data and stores the information in the 
read/write memory. Reception of data prevents the entry of keyboard data. As 
th is information is received and stored in the read/write memory it is also displayed 
as part of the refresh cycle. 

DATA TRANSMISSION 

In full or half duplex mode, data entered at the keyboard is routed through the data 
control gates and the disassembly register to the transmit interface circuits. Data 
may also be transmitted to the optional printer. With the printer operating on line, 
data will be routed to the printer interface circuits as it is entered at the keyboard 
or as it is received at the receive interface. With the printer off line, the data 
will be block transferred from the read/write memory. The PRINT key will cause a 
transfer starting at the cursor position. This data will route through the data control 
gates and disassembly register to the printer interface. 
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SECTION 5 

DIAGRAMS 

The diagrams contained in this section provide information on signal interconnection, 
display terminal configuration, and power distribution. Figure 5-1, Signal Inter
connection Diagram, shows the signal cabling between the cards of the logic module 
and between the logic module and the TV monitor, keyboard, and the connector 
pane I. Figure 5-2 is a block diagram providi ng an overview of the functional 
operation of the display terminal. All signals are routed through the control logic 
section in the logic module. Details of this operation are given in the Theory of 
Operation section. Figure 5-3 and 5-4 show the power distribution on the display 
terminal. From these diagrams can be determined the connector numbers and pin 
numbers of all power cabling. Each terminal module is shown as a dotted line. 
Figure 5-3 shows the cabling for 120-volt model; figure 5-4 is for 240-volt model. 
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SECTION 6 

MAINTENANCE 

Maintenance involves two basic types - preventive and corrective. Preventive 
maintenance involves simple tasks which will help keep the terminal operative. 
Corrective maintenance is performed after a fault has been noted and isolated. 
These tasks are more complicated. Before performing corrective maintenance, become 
familiar with the safety procedures and precautions given in this section. 

SAFETY PROCEDURES AND PRECAUTIONS 

Anyone working on a terminal when the hood is removed should be familiar with 
service procedures and precautions before .starting. 

SAFETY PROCEDURES 

Safety procedures should be developed so they are automati cally observed as a habit. 

1) Always use care when working with electrical circuits to prevent injury 
to yourself or damage to the circuits. 

a) Do not touch bare metal contacts while power is applied. 

b) Turn off terminal power and remove ac power cord before removing or 
installing a module. 

c) All tools should be insulated and used with care to prevent shorting or 
other damaging errors. 

2) Use care in handling the CRT. 

62048600 

a) The CRT is a glass envelope which has been evacuated. Do not nick, 
scrotch, or subject any part of the CRT to undue pressure. Rough 
handling of the CRT could cause an implosion due to the vacuum in 
the CRT. An implosion would not only destroy the CRT, but also badly 
injure the person handling the tube. 

b) Respect all bare connections within the TV module. Stay away from 
the high voltage circuit which is connected to the flare part of the CRT. 
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3) Respect all voltages. 

a) Low voltages may cause discomfort or involuntary physical reflexes 
leading to bruises. 

b) High voltages may cause minor burns and involuntary reflexes leading 
to bruises. 

SAFETY PRECAUTIONS 

The following safety precautions should be observed when adjusting the TV module. 

1) Do not adjust TV module from front of terminal. It is not possible to see 
where you are placing the adjusting tool. A personal shock or a circuit 
short may result. 

2) Have assistance or use a mirror for observing the CRT screen when adjust
ing the module operation. 

3) Use special care when adjusting the vertical linearity, vertical size, and 
focus. They are located in the base of the TV module and the adjustment 
tool must be placed carefully to avoid touching the wrong part of the 
circuit while making adjustments. 

4) The yoke has bare tabs which could cause a mild shock if touched while 
adjusting the yoke. 

PREVENTIVE MAINTENANCE 

Preventive maintenance describes those tasks that should be performed during emer
gency maintenance by the one answering the emergency maintenance call. This 
maintenance consists of only light housekeeping tasks. No electrical or mechanical 
adjustments are required. Verify that the equipment operators/users have been per
forming the preventive maintenance tasks which are their responsibility (the first four 
items in the following list). 

To perform preventive maintenance on the display terminal, perform the following: 

• Remove dust from keyboard wi th a soft-bri stl ed brush. 

• Clean exterior of equipment with a damp, lint-free cloth. 

• Clean face of display screen with a clean, soft cloth (any grit on cleaning 
cloth scratches viewing screen) and a mild glass-cleaning solution (name
brand aerosol or spray glass cleaners are suitable). 

6-2 ,62048600 

/' 

r"' 

.. / 



( 

( 

( 

c 

( 

c 

• Remove and clean blower air filter as necessary (filter removes from out
side). Filter must be kept clean and unobstructed or display terminal may 
overheat. A water and soap solution is sufficient to clean air filter. Be 
sure filter is dry before replacing. 

• If it becomes necessary to clean inside of display screen and face of CRT, 
remove the cabinet hood and the view screen face plate (see Remove and 
Replace Procedures, this section). This procedure is for experienced per
sonnel only. 

CORRECTIVE MAINTENANCE 

Corrective maintenance is performed as a result of troubleshooting described in 
Section 7. This can include the adjustment of the power supply output voltages or 
the adjustment of the display screen image using the TV module adjustments. Part 
of corrective maintenance involves the exchange of a good module for a defective 
module. Procedures for removing and replacing these modules are included in this 
section. Maintenance procedures in this section require the removal of the hood. 
Before removing the hood, refer to the procedures for removing the hood. While 
the hood is removed observe all safety procedures and precautions. 

POWER SUPPLY MODULE ADJUSTMENTS 

A slot in the top of the power supply provides access to the test points (TP) and 
voltage adjustment screws. To adjust the dc output voltages of the power supply, 
refer to figure 6-1. If the +5-volt test point does not indicate a voltage present, 
then check the power supply fuse. 

Procedure for adjusting power supply voltages: 

+ 73-Volt Adjustment 

1) Set multi meter for reading + 73 volts. 

2) Connect negative test lead of multimeter to black test point. 

3) Connect positive test lead of multimeter to yellow test point. 

4) Adjust potentiometer R5 until multi meter indicates + 73 volts. 

5) Remove positive test lead from test point. 

+ 12-Volt Adjustment 

1) Set multi meter for reading + 12 volts. 

2) Connect negative test lead of multimeter to black test point. 

3) Connect positive test lead to orange test point. 

4) Adjust potentiometer R10 until multimeter indicates + 12 volts. 

5) Remove positive test lead from orange test point. 
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+5V(RED)TP-1 

GROUND (BLACK)TP-3 

o ---12V(VIOLET)TP-4 ADJUSTMENTS: 
+5V (R30) 

+12V(RIO) 

-12V (R23) 

+73V(R5) 

NOTE: APPLY POWER TO POWER SUPPLY. WAIT 15 
MINUTES AFTER APPLYING POWER BEFORE PROCEEDING. 

Figure 6-1. Power Supply Adj ustments 

+ 5-Volt Adjustment 

1) Set multi meter for reading + 5 volts. 

2) Connect negative test lead of multimeter to black test point. 

3) Connect test lead to red test point. 

4) Adjust potentiometer R30 until multimeter indi cates + 5 volts. 

5) Remove positive test lead from red test point. 

-12-Volt Adjustment 

1) Set multi meter for reading -12 volts. 

2) Connect positive test lead of multimeter to black test point. 

3) Connect negative test lead of multimeter to voilet test point. 

4) Adjust potentiometer R23 until multimeter indicates -12 volts. 

5) Remove test leads from test points of power supply. 
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TV MODULE ADJUSTMENTS 

The TV module, figure 6-2, contains several adjustments which affect the display on 
the TV screen. These adjustments are accessible only when the hood has been removed. 
Depending on the repair time available and the particular problem encountered with 
the terminal, you may adjust these circuits instead of removing and replacing the TV 
module. The following paragraphs describe each adjustment which may be performed 
on site. Figure 6-3 identifies each adjustment control referenced in the following 
paragraphs. Any adjustment not described in the following paragraphs is not intended 
for on-site maintenance. Figure 6-4 shows a normal test pattern with the raster cen
tered and the characters sharp and c I ear. 

VERTICAL LINEARITY 

VERTICAL SIZE 

Figure 6-2. TV Module 

• • • 

VERTICAL HOLD 

---,;:~-+-;-+--- HORIZONTAL HOLD 

YOKE 

RASTER CENTERING TABS(2) 

Figure 6-3. TV Module Adjustment Locations 
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CHARACTERISTICS 

H 's sharp and clear with dark areas around A's. 
Raster is centered and positioned vertically. 

~HHHHHHH~HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH~ 

1HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH~ 

1HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH~ 

rlHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH~ 

~HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHI-iHHH+HffH 

~HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH~ 

~HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH~ 

~HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH~ 

Figure 6-4. Normal Test Pattern 
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Adjustment Controls 

Table 6-1 lists the controls located on the TV module. These controls may be 
adjusted to correct faulty displays on the display screen. A description of the cor
rections and adjustments for display screen faults appears in the following paragraphs. 

TABLE 6-1. TV MODULE ADJUSTMENT CONTROLS 

ADJUSTMENT FIGURE NUMBER 

CONTROL 
PURPOSE TYPE SHOWING 

INCORRECT ADJUSTMENT 

Contrast Adjusts degree of difference Potentiometer 6-5, 6-6 
between black and white 
areas on display screen. 

Vertical Hold Prevents display from Potentiometer 6-7, 6-8 
rolling vertically. 

Horizontal Hold Prevents display from tear- Potentiometer 6-9 
i ng hor i zonta IIy • 

Focus Gives sharp, clear forma- Potentiometer 6-10 
tions of letters. 

Vertical Size Determines height of dis- Potentiometer 6-11 
play. 

Vertical linearity Provides uniform height of Potentiometer 6-12 
all display lines. 

Yoke Rotates display clockwise or Magnetic 6-13 
counterc lockwi se. Deflection Coi I 

Raster Centering Moves display left-right or Magnets 6-14 
up-down. 

Horizontal Size Determines width of display. Slug Tuneable 6-15 
Coil 

Note: Apply power to power supply. Wait 15 'minutes after 
applying power before proceeding. 

Contrast 

To adjust the contrast, perform the followi ng steps, and refer to figures 6-5 and 6-6. 

1) Turn contrast control (slot head adjustment screw) fully counterclockwise 
(minimum contrast). 

2} Turn brightness control clockwise until raster is just visible. 

3} Turn contrast control clockwise while at the same time turning brightness 
control counterclockwise until His are clear and distinct. 

4} Continue rotating controls until contrast control makes dots of His begin 
to bloom {defocus}. 
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5) Turn contrast control counterclockwise until dots are again sharp and clear. 

6) Adjust brightness control for desired brightness of display. (To prolong 
life of CRT, brightness of display should not be set higher than necessary.) 

Vertical Hold 

Adjust vertical hold control (slot head adjustment screw) until display does not roll 
or slip frames in vertical direction. See figures 6-7 and 6-8. 

To adjust vertical hold control, perform the following steps: 

1) Turn vertical hold control clockwise until display begins to slip or roll 
vertically, and note setting of control. 

2) Turn vertical hold control counterclockwise until display begins to slip 
or roll vertically, and note setting of control. 

3) Set vertical hold control to midpoint of two settings noted in previous 
steps. 

Horizontal Hold 

Adjust horizontal hold control (slot head adjustment screw) until display does not 
warp diagonally. See figure 6-9. 

To adjust the hori%ontal hold control, perform the following steps: 

Focus 

1) Turn horizontal hold control clockwise until display begins to tear hori
zontally, and note setting of control. 

2) Turn horizontal hold control counterclockwise until display begins to 
tear horizontally, and note setting of control. 

3) Set horizontal hold control to midpoint of two settings noted in previous 
steps. 

Adjust focus control (slot head adjustment screw) until all His in display are sharp 
and clear. See figure 6-10. 
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Vertical Size 

Adjust vertical size control (cross head adjustment screw) for display height of 
5.25 ± .25 in. (13.5 ± 0.8 cm). See figure 6-11. 

Vertical Linearity 

Adjust vertical linearity control {slot head adjustment screw} for equal height of HIs 
in all display lines {control has greatest effect upon top and bottom lines}. See 
figure 6-12. 

Yoke 

To rotate raster clockwise or counterclockwise, perform the following steps. See 
figure 6-13. 

1} Loosen nut on yoke clamp on neck of CRT. 

2) Rotate yoke in direction necessary to place raster in level position {no 
til t}. 

3) Tighten nut carefully on yoke clamp so yoke is held fi rmly to CRT neck. 

Raster Centeri ng 

Adjust raster left-right or up-down by moving the two raster centering tabs on neck 
of CRT. Readjust focus, if necessary, after completing raster positioning. See 
figure 6-14. 

Horizontal Size 

Adjust horizontal size control for display wide of 9-1/4 ± 1/4 in. (13 ± 0.6 cm). 
See figure 6-15. 
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CHARACTERISTICS 

H·s blurred with horizontal 
bar of H·s pronounced. 

Figure 6-5. Contrast Too High 
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( CHARACTERISTICS 

( H's not sharp and clear. Light-gray areas around H's. 
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CHARACT ERISTICS 

Results in no vertical hold. Display slowly slips frames vertically. 

~ . . 
.~ 

0870 

Figure 6-7. Vertical Scanning Not Synchronized (Slips Frames) 
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CHARACTERISTICS 

Resu Its in no vertical hold. Display rolls fast vertically. 

0875 

Figure 6-8. Vertical Scanning Not Synchronized (Rolls) 
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CHARACTERISTICS 

Results in no horizontal hold. Display tears horizontally. 

\-'"-- ' 

\- / 

0867 

Figure 6-9. Horizontal Scanning Not Synchronized {Tears Horizontally) 
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CHARACTERISTICS 

Dot formations of H's are out of focus. 

Figure 6-10. Effects of Incorrect Focusing Adjustment 
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CHARACTERISTICS 

Display has insufficient height. 

0874 

Figure 6-11. VerticalS ize Incorrectly Adjusted 
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CHARACTERISTICS 

Depending on adjustment, either top or bottom row of His is 
compressed vertically wh i Ie the other is expanded vertica IIy • 

Figure 6-12. Vertical Linearity Incorrectly Adjusted 

6-17 

0868 



CHARACT ERISTICS 

Raster filled with repect to mask because deflection of yoke is tilted. 

0877 

Figure 6-13. Yoke Incorrectly Adjusted 
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CHARACT ERISTICS 

Display is below and to the right of correct position. 

0876 

Figure 6-14. Raster Centering Incorrectly Adjusted 
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CHARACTERISTICS 

Display has insufficient width. 

0869 

Figure 6-15. Horizontal Size Incorrectly Adjusted 
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REMOVE AND REPLACE PROCEDURES 

To prevent personal injury or equipment damage resulting from electrical shock, the 
following three steps must always be followed when removing or replacing assemblies 
or subassemblies of the display terminal. 

1) Press POWER indicator/switch. POWER indicator extinguishes. 

2) Remove display terminal ac power cord from site ac power outlet. 

3) Clear all unnecessary equipment from work area. 

Cabinet Hood 

To remove the cabinet hood, perform the following: 

1) Verify display terminal ac power cord is removed from site power outlet. 

2) Disconnect communications cable connectors from connector panel. 

3) Remove two mounting screws located at lower back corners of cabinet 
hood (see figure 6-16). 

4) Grasp both sides of hood and carefully slide it back toward rear of dis
play terminal. Disconnect fan 'cable connector. Move hood until it 
clears framework of display terminal. 

To replace the cabinet hood, reverse the preceding procedure making certain that the 
holding tabs (two on each side) on the inner side of the front side panels engage the key
board mounting bracket. Also, connect fan cable connectors and the power plug inter
lock at the rear of the hood. They must be-seated firmly with their mating connectors. 

~;:; ",~ 

LAIN POWER CABLE 

HOOD MOUNTING SCREWS 

Fi gu re 6-1 6. Cab i net Hood Mou ntj ng 
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Power Supply Module 

To remove the power supply module, perform the following: 

WARNING 

W hen removi ng or replaci ng the power supply 
module, DO NOT STRIKE THE N E C K OF THE 
CRT with the power supply. The extremely high 
vacuum of the CRT can cause it to implode pro
ducing serious injury. Safety goggles should be 
worn. 

1) Verify display terminal ac power cord is removed from site power outlet. 

2) Refer to cabinet hood removal and remove cabinet hood. 

3) Place identifying tags on each cable to power supply so that the cables 
may be reconnected later to their correct connector. 

4) Disconnect all cables from power supply module (see figure 6-17). 

5) Remove two mounting screws from mounting tabs located at rear of power 
supply module (see figure 6-17)~ 

6) Grasp power supply on each side and gently slide it toward rear of dis
play terminal unti I the two front holddown tabs are free of holddown tab 
slots in main chassis. 

To replace the power supply module, reve~e the preceding procedure. 

CONNECTORS (4) 
.12 t J3,J4,J5 

\ 
\ I 
,- ..... / 

CONNECTOR,JI 

__ .---- MOUNTING 
SCREWS 

Figure 6-17. Power Supply Module Mounting 

6-22 62048600 



( 

( 

( 

( 

r 
( 

r 
( 

( 

r 
r 
r 

Logic Module 

To remove the logic module, perform the following: 

1) Verify display terminal ac power cord is removed from site power outlet. 

2) Refer to cabinet hood removal and remove cabinet hood. 

3) Place identifying tags on each external cable to logic module so that 
each cable may be reconnected later to its correct connector. 

4) Disconnect all external cables from logic module (see figure 6-18). 
Do not disconnect inter-board cable connectors. 

5) Remove two mounting screws, located at rear of logic module, from 
mounting tabs (see figure 6-18). 

6) Slide logic module carefully toward rear of display terminal until 
holddown tab is free of holddown tab slot in main chassis. 

7) Lift logic module clear of display terminal. 

To replace the logic module, reverse the preceding procedure. 

TO J3 ON POWER SUPPLY 

-------TO J4 ON POWER SUPPLY 

MOUNTING SCREWS ------

Figure 6-18. Logic Module Mounting 
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TV Module 

To remove the TV module, perform the following: 

WARNING 

Use extreme care when HANDLING THE TV 
MODULE, as rough handling may cause the CRT 
to implode causing severe injury. Do not nick 
or scratch glass or subject it to any undue pres
sure during removal or re p I ace men t. When 
handling, use safety goggles and heavy gloves 
for protection. 

1) Verify display terminal ac power cord is removed from site power outlet. 
2) Refer to cabinet hood removal and remove cabinet hood. 

WARNING 

Di scharge pi cture tube by s h 0 r tin g the anode 
connection to chassis ground. Use a well-insu
lated piece of wire. 

3) Refer to display power supply removal and remove power supply. 
4) Disconnect all cables from TV module (see figure 6-19). 
5) Remove four mounti ng screws (see figure 6-19). 
6) Grasp TV module on each side of its frame and carefully lift it clear of 

display terminal. 

To replace the TV module, reverse the preceding procedure. If necessary, readjust 
focus after replacing TV module. 

CONNECTORS~~-t __ ~~~~~ 

BNC CONNECTOR 
TO LOGIC MODULE 

TO POWER SUPPLY.J2 

Figure 6-19. TV Module Mounting 
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Keyboard Module 

To remove the keyboard module, perform the following: 

1) Verify display terminal ac power cord is removed from site power outlet. 

2) Refer to cabinet hood removal and remove cabinet hood. 

3) Remove two screws located beneath front edge of keyboard. 

4) Grasp keyboard on both sides and slide it forward until two mounting 
screws, located beneath rear comers of keyboard, are visible. 

5) Disconnect cables from keyboard module (see figure 6-20). 

6) Remove three mounti ng screws located beneath keyboard (one is located 
at front center of keyboard, and two are located at rear corners. 

7) Slide keyboard back in its mounting channel until front holddown tabs 
are free of holddown slots in channel frame. 

8) lift keyboard free of display terminal. 

To replace the keyboard module, reverse the preceding procedure. 

CONNECTORS 

TO J5 ON POWER SUPPLY--~~'"'-!--:!:! 

MOUNTING SCREWS (3) / 
I / 
1/ 

,1 
I " I 
1,.' I 

I / / 
V 

/ 

'-~~==:", '. ::---
0.-
\ i· 
1\ 
\ : 
, \ 

Figure 6-20. Keyboard Module Mounting 

62048600 6-25 



Display Faceplate 

To remove the display faceplate, perform the following: 

1) Verify display terminal ac power cord is removed from site power outlet. 

2) Refer to cabinet hood removal and remove cabinet hood. 

3) Remove screw holding Brightness control knob and remove knob. 

4) Remove Keylock key. 

5) Remove screws located on each side at the bottom of the plate which 
supports the faceplate, figure 6-21. 

6) Grasp faceplate on each side and gently slide forward until holddown 
tabs along front edge disengage from mounting plate and lift free from 
plate. 

To replace the display faceplate, reverse the preceding procedure. 

\ 

2 SCRE.WS (I EACH SIDE) 

Figure 6-21. Display Faceplate Mounting 
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Power Cable Connections 

Figure 6-22 shows the routing of the power cables from jacks J2, J3, J4, and J5 
of the power supply to the logic module. Also indicated are the cables from J2 going 
to the TV module and J5 going to the keyboard. Connector Jl provides ac power 
input to the power supply. Figure 6-23 shows identifying views of the four modules 
in the display terminal and the power cable connections between these modules. 

JI 
TO TV MODULE7 ---.... ---~ 

TO KEYBOARD--
01014 

01013 

LOGIC MODULE POWER SUPPLY 

Figure 6-22. Power Supply-Logic Module Cabling 
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LOGIC MODULE 
REAR VIEW 

E 

01014 

TV MODULE 
TOP VIEW 

01014 

POWER SUPPLY 
END VIEW 

SIGNAL CONNECTOR3 

KEYBOARD 

I ~-===-=== 
POWER CONNECT~ 01014 

Figure 6-23. Power Cable Interconnections 
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Signal Cable Connections 

Figure 6-24 shows the cabling for the four modules: logic, TV, power supply, and 
keyboard. The logic module is shown in an expanded form to better describe the 
routing of signals I;>etween the printed circuit cards. The card designations B1, B2, 
B3, 84, and B5 are related to the card positions marked on the back of the logic 
module. These markings are shown in figures 6-22 and 6-23. The connector 
positions shown in figure 6-24 are relative to those on the cards in the terminal. 

Of primary importance in figure 6-24 is the intermodule connections. Cable 
routing between the logic module and the other modules can be determined by 
using the connector designations on the cards and the modules themselves. 

Keyboard 

The keyboard signal cable runs from the signal connector, see figure 6-22, to con
nector J4 on board B5 {interface card}. The power cable runs from J5 on the power 
supply to the power connector on the keyboard. 

TV Module 

The TV module signal cable is a coax cable with a BNC connector on the TV module 
end. This cable runs from the BNC connector, J2, on the TV module to connector 
J4 on board B2 {basic control card}. The power cable runs between Jl on the TV 
module and J2 on the power supply. 

Interface 

The interface cable runs between connector J2 on board B1 {interface card} and 
the connector panel at the rear of the terminal. 

Miscellaneous Field Spare Parts 

When removing or replacing field spare parts not described thus far, refer to the 
diagrams of Section 8, Parts Data, for parts location. Refer to Cabinet Hood, this 
section, for removal instructions to gain access to the inside of the display terminal. 
Always make certain display terminal ac power cord is removed from site power 
outlet before working inside unit. 
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,-OGIC MODULE 
r-----;----~-----

I B3 

COAX CABLE 

--------------- -- - ----, 

F 8 

B2 
J4 

I 
I 
I 
I 

~----------------;J5 
F 8 POWER 

B4 

J3 J2r---------------~ 

TV MODULE 

POWER CABL-E 

ACINPUT 

J2 

POWER '-""--rc::::J J 3 

!-----rc::J J4 

J6 

F 8 

BI 

I 
I 

POWERI 

L ________________________________________ ~ 

BI -INTERFACE 
B2 - BASIC CONTROL 
B3- BASIC MEMORY 
B4-EXPANDED MEMORY 
BS-INTERFACE 

Figure 6-24. Signal Cable Interconnections 
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J5 

POWER SUPPLY 

POWER CA8LE 

KEYBOARD 

DATA SET 

PRINTER CONNECTORS 

CONNECTOR PANEL 

01016 
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. SECTION 7 

TROUBLESHOOTING 

This section serves as a fault isolation guide for correcting a malfunctioning ter
minal located at a customer site. 

TROUBLESHOOTING PHILOSOPHY 

The on-site maintenance approach for this equipment is to logically isolate mal
functions to the replaceable module level and remove and replace the faulty mod
ule (see figure 7-1). This is done by observing terminal operation, noting any 
malfunctions, associating existing malfunctions to modular circuits, replacing the 
suspect modules, and then rechecking terminal operation. Section 8, Parts Data, 
of this manual contains the applicable on:'site spare parts data for the terminal. 
Since modules in the terminal are quickly and easily replaceable, it is desirable 
to replace modules as part of a process of elimination in order to isolate a fault 
rather than attempt lengthy logical analysis of the problem to locate a malfunction. 
For this reason, this section does not contain lengthy step-by-step isolation pro
cedures but rather serves as an outline of the approach to take for isolating faulty 
modules. An understanding of probable causes of faults is essential in order to 
logically isolate malfunctions to a particular module. 

Before you perform fault isolation for the terminal, it is recommended that you 
read Section 1, General Description, to acquaint yourself with the function and 
purpose of the equipment and read Section 2, Operation, to become familiar with 
the operation of the modules and controls which comprise a terminal. 

FAULT ISOLATION 

Before isolating faults, master clear the terminal. Before replacing any suspect 
module, check power supply outputs and fuse and check the seating of all accessible 
plug-in subassemblies within the module (see Section 6, Maintenance). Also check 
interconnecting cables and connectors for visually apparent damage and see that 
they are firmly seated. 

62048600 7-1 



TELEVISION(TV) DISPLAY 
MODULE 

iKEYBOARD 
MODULE 

POWER SUPPLY 
MODULE 

Figure 7-1. Display Terminal Modules 

7-2 

0330 

62048600 



(-

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

(". 

( 

MASTER CLEAR 

The master clear procedure allows resetting the logic circuits to an initial condition 
to eliminate any possible logic "hang up" which may be causing the difficulty. 
To master clear the terminal, use the. following procedures: 

1) Press POWER indicator/switch. POWER indicator will extinguish. 

2) Wait 30 seconds. 

3) Press POWER indicator/switch. POWER indicator will light. 

Allow 30 seconds for terminal to stabilize. Try keyboard to determine if terminal 
fault has been corrected. 

VOLTAGE ADJUSTMENT 

If fault isolation requires removing the hood, a check of the voltages at the power 
supply should be made according to the procedures in Section 6, Maintenance. 

MODULE REMOVAL AND REPLACEMENT PROCEDURES 

The removal of the hood, TV display module, logic circuit module, keyboard, or 
the power supply should follow the procedures given in Section 6, Maintenance. 
These procedures should be followed when referenced in table 7-1. 

FAULT ISOLATION PROCEDURES 

Fault isolation can be approached systematically by first giving thought to the type 
of ma Ifunction present. 

• If the terminal screen and all the indicators are blank (off), then check 
the terminal for lack of power. See table 7-1. 

• If the terminal has power but the keys or indicators do not operate prop-
erly, master clear the terminal. 

• Can the fault be corrected without removing the hood? 

• Can the fault be corrected by removing the hood and making adjustments? 

• Can the fault be corrected by replacing a module? 

The chart shown in table 7-1 provides a step-by-step procedure for isolating the 
fault preventing correct terminal operation. 
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TABLE 7-1. FAULT ISOLATION CHART 

SYMPTOM CHECK OR PERFORM IN SEQUENCE SHOWN 

POWER indicator does not light, and a) Is site power available? 
cursor does not display. b) Is terminal ac power cord plugged in? 

c) Is ac power cord seated properly at rear of terminal? 
d) Is circuit breaker, located at rear of display, set (pushed in)? 
e) Is ac power cord damaged? Wires broken? Replace if 

necessary • 
f) Remove hood - see Section 6, Maintenance. 
g) Replace POWER indicator/switch. * 
h) Replace circuit breaker. * 

No cursor a) Is POWER indicator illuminated? If not, press POWER ...... -- ' 

switch; indicator should illuminate. 
b) Is raster visible when Brightness control is turned up? 
c) Is ac input power available? See a) through e) of pre-

ceding symptom. 
d) Remove hood - see Section 6, Maintenance. 
e) Are dc output power cables from power supply module con-

nected on both ends? 
f) Is fuse Fl blown? (This can be determined by checking 
g for + 5 volts. If no voltage, fuse is probably blown.) 
g) Replace logic module. 
h) Replace TV module. 
i) Replace power supply module. 

No cursor and no symbol displays. a) Is Brightness control turned down too far? 
b) Remove hood - see Section 6, Maintenance. 
c) Replace logic module. 
d) Replace TV module. 

No symbol will display. Cursor is a) Is keybo'ard unlocked? 
visible. Local or remote half b) Remove hood - see Section 6, Maintenance. 
duplex mode. c) Replace logic module. 

d) Replace keyboard module. 

Keyboard does not unlock. a) Master clear display by cycling power off and on with POWER 
i ndi cator/ swi tch. 

b) Remove hood - see Section 6, Maintenance. / 

c) Replace keyboard. 
d) Replace Keylock switch. 

No keyboard key works. a) Is keyboard unlocked? 
b) Remove hood - see Section 6, Maintenance. 
c) Replace keyboard. 
d) Replace logic module. 

Display is too bright or too dim. a) Adjust Brightness control. 
b) Remove hood - see Section 6, Maintenance. 
c) Replace TV module. 

One or both modem i ndi cators do a) Check modem and telecommunications system. 
not light. b) Remove hood - see Section 6, Maintenance. 

c) Replace indicator. * 

PRINT key or PRINTER ON-LINE a) Is keyboard unlocked? 
indicator/switch does not cause b) Check if PRTR BUSY indicator is lit. 
printout for a terminal with c) Check printer power. 
associ ated pri nter. d) Check printer interface connections. 

e) Check printer operation and replace if necessary. 
f) Remove hood - see Section 6, Maintenance. 
g) Replace logic module. 
h) Replace keyboard if PRINT key or replace indicator/ 

switch if PRINTER ON-LINE switch. * 

*The replacement of this part may require replacing the next 
higher order assembly depending on the spare parts available. 
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( TABLE 7-1. FAULT ISOLA nON CHART (CaNT) 

SYMPTOM CHECK OR PERFORM IN SEQUENCE SHOWN 

FULL DUPLEX on-line (LOCAL a) Check dato set connection. 
i ndi cator/ swi tch exti ngui shed) b) Check BAUD RATE switch setting. 
operation in error. (Failure of c) Check data set. 
echo-plex operation). d) Check data set communications line connections. ( 

e) Check system operation. 
f) Remove hood - see Section 6, Maintenance. 
g) Replace logic module. 
h) Replace DU PLEX switch. * 
i) Replace LOCAL indicator/switch. " 

Displayed messages from remote site a) Check PARITY switch setting. 
contain parity error symbols. b) Check a) through g) of preceding symptom. 

( 
c) Replace PARITY switch. ' 

Displayed messages from remote site Replace PARITY switch. ' 
with missing or scrambled symbols. 

Note: The fault isolation steps which follow may be performed only with' the hood of the 
terminal removed. All adjustments are on TV module; see Section 6, Maintenance. ( 

SCROLL DISABLE indicator/switch a) Replace logic module. 
does not disable or enable scroll. b) Replace indicator/switch. 

Display incorrectly positioned (too a) Adjust raster centering tabs. 
far left-right, or up-down). b) Replace TV module. 

Poor contrast a) Adjust Contrast control. 
b) Replace TV module. 

Display rolls vertically a) Adjust Vertical Hold control. 
b) Is vertical blanking bar present (see figure 7-2)? If yes, 

·'l' 

\ 
\ 

I 
, / 

replace TV module. If not, replace logic module. 

Display tears horizontally a) Adjust Horizontal Hold control. 
b) Replace TV module. 
c) Replace logic module. 

Poor focus a) Adjust Focus control. 
b) Replace TV module. 

Display has insufficient height. a) Adjust Vertical Size control. 
b) Replace TV mdoule. 

Nonuniform height of all display lines. a) Adjust Vertical Linearity control. 
b) Replace TV module. 

Display has insufficient width. Not an on-site adjustment. Replace module. 

Nonuniform width of all symbol Not an on-site adjustment. Replace module. 
positions. 

Display is rotated clockwise or counter- a) Adjust yoke. 
clockwise from vertical position. b) Replace TV module. 

( "The replacement of this part may require replacing the next 
higher order assembly depending on the spare parts available. 

( 

('/ 
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CHARACT ERISTICS 

Vertical hold adjusted so bar is visible. 

0871 

Figure 7-2. Vertical Blanking Bar 
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SECTION 8 

PARTS DATA 

This section provides identification of the components used in the display terminal. 
Table 8-1 explains the column headings in some of the parts lists. 

TABLE 8-1. EXPLANATION OF DRAWING COLUMN HEADINGS 

COLUMN HEADING 

FIND NO. 

LI (Li ne Ite m) 

PART NUMBER 

CD (Check Digit) 

QUANTITY 

UIM (Unit of Measure) 

PART DESCRIPTION 

MC (Material Control Code) 

YLD (Yield) 

ECO NO. IN 

ECO NO. OUT 

SiN (Serial Number) 

WK IN (Week In) 

WK OUT (Week Out) 

62048500 

EXPLANATION 

Identifies on electrical or mechanical port on on assembly drawing. If 
more than one I isting appears for a find number, refer to LI, WK IN, 
and WK OUT. 

Gives a chronological or historical record of the addition of a new port 
to a find number. For example, 01 indicates that the port was the first 
one used, and 02 indicates the second, etc. See also WK IN and 
WK OUT. 

Gives the Control Data Corporation port identification. Use this 
number when ordering replacements. 

Gives the information-control system a means of cross-checking the 
correctness of a port number. 

Lists the total number of a port required to complete on assembly. The 
vertical line near the center of the column acts as a decimal point. 
Numbers to the left of the line are whole numbers. Those to the right 
of the I ine are tenths, hundredths, and thousandths. 

Indicates how the information-control system counts or suppl ies a port. 

Describes the physical appearance, type, .or nome of a port. 

Suppl ies additional descriptive data to the information-control system. 

A 2-digit numeric number that indicates the usable portion of any 
quantity of ports expressed as a percentage. 

Engineering Change Order that adds a new port to on assembly. See 
also WK IN. 

Engineering Change Order that deletes a port from on assembly. See 
also WK OUT. 

Used to specify on ECO's effectivity by serial number. 

Lists the dote when manufacturing begins using a new port and when 
it is available for ports replacement. For example, 7222 means a port 
is available as of the 22nd week of 1972. 

Lists the dote when manufacturing no longer uses a port in building on 
assembly. See also WK IN. Do not order a port after its week-out date. 

0643 
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GENEALOGY CHARTS 

The genealogy charts show the relationship betWeen the assemblies and subassemblies 
within the terminal. 

ASSEMBLIES 

The assembly drawings and accompanying parts lists provide information for the dis
play station assembly. 
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02! ii 2'50080~ 9 
OZ 245593111 ~ 
02 2;5~470~ 5 

02!, 01 93747007: 8 
- ~. I 

O? 01 6~0?Z60~ 7 
02 0 62020700: 1 
02 0 620~070~ I 

021 0 008~820~ 4 

02! u 181?~10~ 
02 0 IU~290~ 

031 u 101!!?l21i 

03 0 1812510~ 
03, ~ 1012~10~ 
03 0 1012730~ l 

62048600 

QUAlm" "/M Me no leo. NO. IN ICO. MO. OUT 11M WI IN we oUt 

1 

1 

1 
1 
1 

I 
1 
I 

I 

1 

1 
1 

1 
1 

4 

PC PAN~L. CONNECTOR 

PC CIR~"JT 8REAKER 

PC SWI !eH ROTARy 

P~~ ~UTTQN PLUG •• 3 
:_ 8UTfoN PLUG .3 

PC: BUTTON PLUG, .3 

~~ SWITCH SLIDE SP3P 
P~ REpLACED BY 51781600 
PC: SWI reH SLIDE SP3P 

PC S.I !eH SLIDE SPST 

PC CONNECTOR 3 PIN 120-220 V 

PC INTE~CONNECT CABLE A,SY TTY 
PC INT~R CONNEC CABLE ASSY 

p 

p 

I' 
p .. 
P 
p 
p 

p 

p 

A 
N 

PC CON"ECTOR 15 SOCIIET HOUSING P 
PC CON"ECTOR 15 SOCIIET HOUSING I' 

PC CONTACT SOC TWOaJ8 III STRIP 1:1 

PC CONIII PLUG ELEC 9 PIN CONTACTS I' 
PC CON" PLUG, ELEC 9 PIN CONTA~TS I' 

PC CONtACT PIN TWOa18 8A STRIP P 

PC STRAP,CABLE TIE ~.093 LG 4 p 

PC 
PC 

:~ 
P~ 
p~ 

TY-~'PS,SELF-LOCKING P 
CABLE TIE STRAP 1116-5/8 OU. P 

L.TC~ SPRING LK& .SSY 9-37 
LATC~ SPRING LKG ASSY 9-37 
LAT~" SPRING ASSY PR 
LAT~H SPRING ASSY PR 

p 
p 
p 
p 

00000000 
UoOOOOOO DT00435 
""T.o0435 

00000000 
UOOOOOOO DT00712 
• ~TOOTl2 

I:I!0022SA 

~T00225A 

0100225 

DT00225 

DT00225 

~UOOOOOO 00000000 

OT00225 
UT0022S 

00000000 
UOOOOOOO DT00522 
"LlTOOS22 DT00712 
~TOOTI2 DTOO9l!9 

ASSEMIL Y PARTS LIST I 
I'll'" DAT! PAGE 

0-03- '3 
1 "I 

",v, ow., DI'C,IPTle»! "' STATUS SfArul DAn ING. liSP. 

HI 1 CONNECTIl" PAN!L ASSY, nov 1 N MEL VT-16-71 1 
QUANflTY .,. ,,..,. NKIII'nON Me YLD KO. MO. IN ICO. NO. OUT 

3 PR LAT~H SPRING ASSY PR P UT00929 

1 PC LUG-TERMINAL P DTOO225 

1 FT WIRt: 18 A~G eLK STRD UL 300V 1:1 OT00225 

1 F'T WIR~ 18 AWG GRN $TRD UL JOOV M OT00225 

1 FT WIRE 18 A~G W!oIT STRO UL 300V ~ DT00225 

I F WIR~ 18 AWG RED STRD UL JOOV M DT00225 

1 FT WIR~ 24 Awe 8LK STRO UL 300V M DTOO225 

1 F WIR~ 24 AWG WHT STRD UL JOOV ~ OT00225 

AR L~ SOLVeR " 00000000 
AF F SOL "lOR WIRE 60/40 ROSIN .032 p ~"OOOOOO 

1 PC INS ~LV 1/2 LF.NGTH U/L p 00000000 
200 F SLY eLEC HEAT SHRINK dLK I' ~UOOOOOO DT00929 
200 FT SLV HEAT SHRINK BLK .187-.093 P "T00929 

4 PC REC~.110 SLIDE ON STR 22-\ijGA P DT00225 

4 PC FER"ULES PRE-INSULATED ~ 00000000 
PC HOU'ING LUG TERMINAL .110 P ~vOOOOOO DT00225 , PC HOU~!NG LUG TI!:RMINAL .lIn ~ "TOO712 

4 PC NUTHUI TyPE 6f3Z ij ~vOOOOOO 

I PC NUT ,EX MACH 10-32 ~ ~"OOOOOO 00000000 
1 PC NUT TWIN SELF LOCKING 10-32 H ~'OOOOOO 

E PC SCR." MACH PH 4-40X5/16 SLOTT ~ ~JOOOOOO DTOO168 

E PC NUT <-40 HEX " ~.oonooo OTOO168 

e PC WAS"ER LOCK INT TOOTH 4 STEEL ~ ~'OOOOOO OTOOl68 

4 PC SeR.," Z-56X.Z~O ~ ~vOOOOOO 00000000 

8-23/8-24 

.,. 

1131 
Tl31 1213 
1213 . 

7131 
Tl31 722. 
1229 ' 

7202 
7202 

lUI 
1149 

1123 

1131 
1149 

1123 1131 

7139' 
7139 ' 

7123 
Tl23 TZll 
1213 7229' 
7229 7231 

Fill CHANQI! NO. 

vunne_ 
fiLl DATI! 

04-'6-n 
WII: IN Will OUT 

7237 

7131 

Tl31 

7131 

lUI 

lUI 

TUI 

1131 

1131 
7131 

7131 
1131 7231 
7237 

7139 

7131 
7131 7139 
722. 

7123 

7123 7131 
7131 

7131 71~4 

7131 7144 

7131 71 .. 

7123 7131 
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ASSEMBLY PARTS LIST 1f-,1"""'O_~'~;;";T._-;;;;""T13 -+1='··:.-1' 3' 1--"''''~':D::;''''DV::,;:,,::miC9' ~ 
DIV. AIIIIMIlY HUMUS 1 CD nv. NO. OIlCI"'/ON Me ITATUI 

DUI I .. ~A7Qn"; J H T T CO NECTU" PAN£L ASSY 120Y I N MEL 
T .. fI1tMO Lt 'AIT MUM.. CD M QUAN11ry U/M "All DIIe .... tON 

U 02 
413 41 
03 ~. 

03 0 
03~ 0 
03~ ~ .. 

03~ 0 
C~! ~i 
03~ 41 
oii ~~ 

m ~2 
U ~ 

03! Q 

03! ~I 

031 01 
O~, 6 
.3' 0_ 
0. 0 

U ~ 

04 0 

04 0 

0., 0 

04 0 

, 
1I12U11i a 
1.li~332i 4 
10121102: I 

m2~10~ • 
10125105/ 6 
Ula510~ 1 

11125800: 2 
ltli6100i (; 
lhUl031 0 
IOI~6101i .. 

101261 0J 5 
lI1Z6.0~ • 

6Z0n51~ 
• I 

OO'~OlO1! ! 
101~holi 1 

1112/1401: I 
I tiZ!40 Ii II 
1'1~~40Ii 

10126401/, c 

0811571~ ! 
" j' 

6200?30~ 
61007600: a 

620~7'0~ ~ 
!~85~801i 2 , 

I , , 
, , 

~ •. ASS'II'LY HUM ... 'co 

.~ I ~12DT90o: .1 
TFINONO " rAm' NUMUI ,. 

i 

62048600 

IIV. 

HT 

: 

; 
j 

j 

-. 
QUA",1tY 

:~ ~g::. M:C=6~~/:_32X1/. SLOTTED = 
PC SC"E~ MACH PAN HO 4-40X1I4' 5T II 

PC NUT HEX 256 STEEL CAD PL T CLR 8 
PC NUT liEX MACH 6-32 'II 
PC NUT 4-.0 HEX ~ 

P WASHfR SPAS LOCK 2 STEEL CAD II 
PC LOCKWASHER II 
PC WASHER LOCK tNT TOOTH 6 STL II 
PC WASHFR LOCK tNT TOOTH • STEEL ij 

PC WASHER LOCK tNT TOOTH 10 5TL II 
PC WASHER LOCK EXT NO. 10 II 

P FtL!~R RF! 5 • .,P 

P 
P~~ NUT SELF-LOCKtNG,PLATE 6-32 
"' NUT TWIN sELF LOCKING 6-32 

PC 

:f 
WASMER EXT TOOTH LOCK NO.6 
WASHER EXT TOOTH LOCK NO.6 
WASHER EXT TOOTH LOCK NO.6 

PC _ASHER L.OCK EXT TOOTH • STEEL II 

P KNO~ - POI NTER 

P J4 "IRE PREP CBI 

PC J6 .IRE PREP 

P RFt FILTER PREP 120Y 

P L.AT"~ SPRING ASSY PR 

" 
N 

ASSEMBLY PARTS LIST 
DEsc_nIGH Me STATUI 

T CONNECTUG PANEL ASSY, 120Y I N NFL 
U/M PAU DllCllnlON '" ". 

Ou·,~ TOTAL Ll .. t;~ 

8-25 

ITAfUI DAn 

YUOOOOOO 00000000 
iuoooooo OT00112 
~T00712 

vuoooooo 00000000 
uuoooooo OT00112 
·uT00712 

ijUOOOOoo 00000000 
6uoooooo 00000000 
hoooooo OT00712 
'uT007l2 

UOOOOOOO 00000000 
~UOOOOOO 

UTOOl68 OT00225A 

UTOOl68 OToo.2. 
UTOO'2' 

uTOOl68 OT00712 
UTOO7!2 OT0092. 
"TOO92' 

~TOOI68 

UTo0225 OT00112 

\I!0022!A 

\1To0225A 

IlT00225A 

IIT00522 OT00712 

1'1100 DAn .... 
I 10-03- r3 I "I 

ITATUS DATI ENG. IISP. 

U7-16-71 T 
ICO. NO. 'N ICO. NO. our 

TI. 

'1. 

WII: 'N WKOUT 

71n 71~1 
7Ul TItZ. 
TZ2. 
7113 7111 
Tui 72" 
122. 

7123 1131 
TiJl T131 
7131 722. 
12" 

7123 7131 
7131 

7149 TIlT 

7139 1231 
T237 

7131 Tlt2. 
122. T231 
TUt 

T131 

1131 1229 

T131 

T131 

714. 

1213 Tlt2. 

"~I CHANGI! NO. 

OODVV"'" 

fiLl DATI! 

0.-16-13 
WII: IN WK OUT 



00 
I 

r-.) 
0-

0-
r-.) 

~ 
0-
o o 

If--". 

2B 

.t 

9J ~:~~ 

~ r.1 
~ tij 

TERMINAL ORIENTATION 
51,"'2, .,,3_ 

3 4 ~6 

TERMINAL ORIENTATION 

NOTES: 

5 

I REFERENCE DESIGNATIONS ARc S~IOWN 'Or;: 
REFERENCE ONLY AND MAY NOT ,\PP["'", 'Jt,j P"'Ri-, 

& MARK ASSY 62012600 RE'I~" IN ",FE" "'-,HUVJN 
PER CDC SPEC 10121505, .1, HIGH, CC,Lc.JR W~ITE. 

[hSWITCH (ITEM4) MUST BE M0lON"ED ':0,) THM 
SCREW DRIVER SLOT IN SHAFT ALIGN'" W'TH 
VOLTAGE DESIGNATIO""'> ON JEI_AL ',TE'. 2i. 

~5DnOM WGE. OF DECAL IITlM !1)M,'Sl E'-:: 
PARALLEL WITH BOTTOM E.C'GE. OF I-[M 1. 

&MAR~ PER oPEC 10121508, CHA« .. C TE2 -1Elu-r 
.12-(.I1.PT)COLOR BLACK. 

COlINE CTOR PANEL ASSEMBLY 

(ZOB!E.=.O VOL T':l) 
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( 62048600 

93".000 6 

620128G0 • 
61201600 
62131300 

5 • • 1 

4 12 , 
8 

, 
'.211.0' 2 2 
'.21140' 2 2 

6531"00 5 4 
94277400 1 3 

5158.400 , 

ZUI4'H i' 
,:1 .. 3000: 5 

U463555 !. 
U463.":. 

I 

62014100 i' 
245.1301 i 1 

I 
I 

2454U 1 0 : 2 
I 

97001300 i. 
91001304 , 

1'05 ~AII'IT 

SLTO! SPST 

eONNECTOR 3 PIN 12,'.22' V 

l~TERCONNECT CABLE ASSY TTY 
INTER CONN!C CAlLE ASSY 

LG • LG 4 

LATC>! SPRIN. LKG ASSY '.3, 

" 
AWG ILK STRO UL 

I' AWS "'N STIIO UL 

UL 

STIIO UL 

ST"O UL 

I ~""IULl'~ "RE.INSULATEO 
LUG TE~MINAL ,l1n 
LUG TERMINAL .11n 
LUG TERMINAL ,110 

TYPE 6132 

INlIY_Y.~rN LOCK e1O.32 

LOCK I"T 

8-27/8-28 

00000000 lUI 
00000000 DTOOl12 7UI 122' 
OTo0112 121' 

OTo0251C 1ln2 
OTo<:Z51C 

OTn0225 
OTo0225 DTOO225A 

OTO'225A 

OTo0225 
OTn0225 OTOOTl2 

OT00225 

OTon225 13' 

DT00225 13' 

OTn0225 13. 

OT00225 il' OToo225 

OT0022~ 13' 

OT00225 DToo522 
DT00522 

OTooU5 

OTool25 

OTOOl25 

DrO OU5 

OTo0225 



\,-;:-, -



( 

( 

( 

( 

( 

62048600 

(' 

EXT .1" 

nl.TER PRI" 2.'Y 
nl. TER "REP Z.,Y 

"'68 TOT.1. LJ'I[5 

8-29 

DTOOl118 

00000000 DTOO712 
DTn0112 

00000000 DT00112 
D~ooT12 

00000000 DTOO712 
DTnoTl! 

nOOOOOOO 

DTOO~~5 



00 
I 

Co.) 
o 

~ 
t-.) 

* ~ 
o o 

2,9 

(~ 
(ALL AROUND) 

/'" 

4 2 )REF 

ri --I 

o 

LL- _ _. Jj /A A, 10 \ I I 

5) REF 

VIEW A-A 
USED ON '20B701 AWD 
''lon10"l ONLY 

\ / 
'- -" 

NOTES: 

I. MAliK "ASty ~ REV _. IN AREA SHOWN PER CDC SPEC. 
10121508, .12 HISH, WHITE. 

& SHIll WITH THIS FIND NUIIBER ONLY AS REQUIRED 
FOR VARIATIONS IN DIIiENSIONS. 

~EL ASSE/\\BLY (VIEW;t,X;' 

/ 
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( 
ASSEMBLY PARTS LIST ""NT DATI 'AG, '1\.1 CNANG' NO. 

I ,u-u-,., I II •• VVOV" 

DIV. ASIIIIILY NUMII. 'CD .. .. "G. DISC'lnION Me STATUS STATUS DAft ING. HI •. .IUDAU 

O.eo I 62023700: AI G I I PANEL A.SEMBLY VIEWING I A "EL UI-19-12 I 08-22-73 
, ,MeN( 

" , .... NUilll. co QUANnrv O/M 'Alt .. ,elln,o,. Me ... Ko. NO. IN ICO, NO. OUT ./0 111'11: IN WI[ OUT , 
00. 01 6201'1001 2 1 PC SCRt:EN-VIEWING " 
00, 01 6aoQ200i 1 1 PC ~RA~KET CLOSURE p 

00 ~ 62017900: 2 1 PC DECAL-CONTROL PANEL p 00000000 7150 -. , 
OO~ 01 008;!8200i 4 PC NUT'IUI TYPE 6/32 .. 
OO! ~ 517~2900i 9 , PC NUT SHEET SPRNG 8 

O~! 0 10lll571~ 7 ~ PC SCRt;.w-FlAT HD. 6-3US/16 S DTOO126 7229 
~O~ ~I lil~571~ 2 PC SCP~" MACH FlT 140 6-32X1I2 II LlTOO726 1229 

00 0 620143001 I 333 F FOAM AU8l1ER ADH p ~UOOOOOO OT00595 n:J5 123. 
00 ~! 163132091 33 F TAPt;. LOW DENSITY FOAM 1/4X3/8 II UT005'5 OT01644 123. 733. 
00 0. 7i3~6300: ~33 PC GASKlJ BEZEL p uT0164. 133" 

O~~ u 1012570~ I ~ PC SCI" MACH FH 820[6 "-"OX3/. II UToo"S OT01512 1236 7331 
00 ~; i01256DT: 1 PC WASHER FlT NO.l0 STEEL Ii UT01S82 1331 

{ 
I 
I 

001~ TOTAL LINES 

! 

{-

i 
, 

i 

.-----. - .' 

ASSEMBLY PARTS LIST 
.IINt IIAlI 'AG' I'IU CNAHGII NO. 

I 10-OJ- 3 I I I ......... 
.... AIIiMIL' NUMHI ICD .V. awG. DlKlUPTION '" nA,U' ITATUI DAT' ING. "IP. hL.DAn 

n48' I 62023701: Ai 61 I PAN L A~SY VIEWING I A MEL vl-19-72 I 08-22-73 
"INOItO U 'An HUM'" ,. QUANTITY ./M 'AnDlICII"toH '" ... leo. NO. IN leo. 110. OUT '/0 WI IN WI OUT , 

00 ~: 620141001 I 1 PC SCRt.EN-VIEWING N 00000000 7152 

ilo~ 620iil011 0 1 PC SCR;;EN VIEWING .. ~~OOOOOO 7152 
••• "I 

00 0 6201320~ I 
. - - I 

1 PC B~A~~ET CLOSURe: p 

00 9 62017901: 0 1 PC . .". I 
DEC~L-CONTROL PANEL P !OOOOOOO 00000000 7117 7150 

00 0 008~.200: • 2 PC NUT.r.UI TyPE 6/32 IS 

DO Y 511~?90~ ~ PC NUT SHEET SPANG 10 

I 

:~ 
SCR~.-FLAT HD. 6-32X5/16 DT00726 7229 00 0 101j!~71~ £f 

00 ~ lO12571~ C SCIlt." ~ACH FlT HD 6-32XII2 ij UTOO126 1229 

DO 0 6201-300: I ~33 FT FOAM RUBBEII ADM P !UOOOOOO OTOO595 7135 7234 

00 0 16313209\ ~ 333 F TAP~ lOW DENSITY FOAM 1I"~3/8 8 UT0059S OT016". 7U" U3. 
On 0 7i3!~30~ ~33 PC GAS~ET BEZEL P UTOI6 •• 133. 

, 
PC BUT!ON PLUG .625 .. ~T00383 1203 00 0 5.5?Oa0T: 1 1 

00 0 101j!570~ ~ PC SCA' MACH FH 8j!DEG "_.OX3/. " uTOO"65 OT01S'2 1236 1331 
00 0 li11~~60l' 1 PC WASHf.R Fl T No.I0 STEEL II "T01582 7331 

( 

( 001~ TOTAL lINES 

( 

(-

(' 

( 
62048600 8-31 



f~ 

4 .3 

~ .. EP= .040R MIN. 
-9 

D I ~~g~. INDEX 
VIEW 0- 0 

\Q) .. Y 21) (2) SCALE NONE 

c 

00 
I 

~ 

B 

0-
I\,) 

.~ 
o o 

3)REF 

SEE .a<7.41/L -8 

VIEwA-A 
SCALE. NONE 

."--. VIEW SCREEN 

VIEW C-C 
NSTALL FOR "1207800 ONLY 

4 

r o (~\ '\ 

13) E.1 

3 

RE.F 

I 
Rl 1 

I 
© 051 \ 

\ 

,~ ~51 I 

+ 
-~') ( 

• TERMINAL ORIENTATION 
,,"OR KEY SWITC.H (FINO N().4) 

DE.'AIL- B 
SCALE. NONE. 

...e.ns~$NCIfItD 
DUdMIIONI _ 1M IHCIIR 

JOlllAM:Q 

;. PLAC/ ;NGLIS 

\ (J ,;' 

REF 

NOTE':>, 

Lt. MARK."A':>':>'( 101'2.07800 REV __ 'IN AREA 
5HOWN PERCDC ':>PEC.IOI2150B, .Ie HIGH, 
8LAC.K.. 

2. ITEM + IS A SUPPLEMENTARY IiENI ON EC. FOR 
6120"7'aOI OltlY. 

TITLE 

CONTROL AS5EMBL Y 

DRAWING NO 

I' / \ f--\ 

c 

4-
o 
o 
~ o 
C\.J 

\9 
B 

A 

1-



( 

( 

( 

« 

( 

( 

62048600 

(' 

CONNECTOR 6 'IN HOUSIII. 

18-12 GA 

INS SLV 1/2 LENITH U/L 
INS SLV liz LENnH U/L 
INS SLY 1/2 LENGTH U/L 

50LUFR WIRE 60140 ROSIN 

WIRE 24 AWG BRN !TRO 
WIR~ 24 AilS !lRN !TRO 

KEY - ARROW HART 1561-487 

INS SLY 1/2 LENGTH U/L 

STRAP,CABLE TIE 11'093 LG • 

0030 TOTAL LIIII!S 

8-33 

~----

51Anis D,m. t-- :NG. m~ 

~:~~H~ .. ~~~ r'''?· NO . .our t 
1 i 

I 
OT00 313 1 

i 
i 00000000: 

!OOOO"O OT0021'1 
~T00Z191 I 

I 
OTOo2381 

OT005431 

i OToo410 
UT,,4101 OT00769 
UTn"" 

I 
!OOOOtOOj 

i 

UTOO1'O i DT001'Oi 
I 

OToo238 ; 
, OTOI1'O' 

UT 00190 j DTOo238 
I 

OToo23' 

OTDQi!38 

DTOOl!38 , 

OT003U 

"-24~n 
iNK IN lINK oui 

71'" 

' 7141' 
,7H? I 714': 
! 7141 

flll! 

7ZU 

7ZJ4 
i '214 'TIn 
7235 ' 

11135 

7142 
, 714Z' 7i5! 

'7141 
'71427152 

,l1S! 

7152 

71S! , 

f --if~t4~~fff---1 
I WI( IN -: WK our j 

TZU 

, 71n 

1203 TUI 
1235 

, 7235, 

1235 



r~ 

D 1~;20700~':~';O::=l280 F020j:3io li:i8o l 
r .......... __ ..... ~_ .. -CMOft ... __ ... __ ~I_ ._r'_ 

CD 
I 

~ 

0-
r-.) 

£ 
0-

8 

c 

B 

n 

!'INlO 

PIN I 

P1 

T 
/.,?REF 

~ 

'SEE DE.TAIL-IB 

4 _ ...... 

r-'" I 

P2. 

z. 

Ie \ 
I -
\. 

1 

3 

INDICATE.." BEND LINE 

REF ,---., 
3' 

3 
~ 

'1 
/ 

I 
" "J
t.z.3 

DETAIL-A 
(."HORT JUMPER) 

SCALE: NONE 

INDICATE.':. BEND LINE 

1 
~.~L ' ,1-

• 'z' j-yl 

'''. 

OETAIL- 8 
(LONG JUMPER 

SCALE.: NONE) 

( 
\ 

..... ~UKI' .. 
...... 1OMa ......... ..... _. 

'> 
) 

l.i- ±/ 

.. ,. 

/' '\ 

& 
--- ). 

-\ .( 

j 

T 

~OlE.$· 
ffi MAR\( WITH CDC FNn NUMBER ANI) REVISION !'ER CDC SPEC 

_ 10121508,.. .12 HIGH, BL/ICK. 

2. PIN TO PIN WIRING: Pl-lW TO P2-1 AND PI-3B 
TOP2-19,PI-l TO P2-20 AND Pl-t9 TO P2-
38. 

nTLE 

51 GNAL JUMPER CABLE A.SS"Y_ 

DlAWING NO 

._~J.:.,( .. , 
I' t) 1'1 

I -',-

D 

c 

4-
o 
o 
R o 
N 

-.0 
B 

A 

.( 



ASSEMBLY PARTS LIST 
'liNT DAn l'''Of PILI CMANOI MO. 

I 10-03-13 I 11 ,n" 
Dill. AIIIIlIIl Y NUMIII 'co 1111 • ...... .,CllntON Me ITATUI "ATUI DAn 1Il1O. lisP, 'ILl DATI 

481 I 6110710:1; ~I C I c I SIGNAL JUMPER CABLE AlSy I A REL OT-16-?! I 04-1"'" 
r INDNO U I'"ITHu..1 co QUANTITY U/M 'All' OIICIIPTION 

OK "" 
KO. NO. IN KO. NO. OUT ./M M'M MOUT , 

OOl ~1 51761700: 0 16 PC CON!ACT PIN p 
• -- I 

OO~ ~1 11""02: 4 2 
•. -- I 

PC CONN, PLUG ELEe 38 PIN p 

00 - ~1 91034101: 6 ~20 FT CAB~E FLAT 19 CONDUCTOR II 

-- ! 
OOO~ TOTAL LINES 

, , 
: 
I , c 

( 
, , 
, 
, 
, , , 
, , 

, 
, , 
, , 
, , , 

i~ ---------- - _ .. . .. ... _._.- . - -- .' .-- .. ,-- ....... - .. .. _-- -
ASSEMBLY PARTS LIST 

,..NT DATI 'AOf rtLIC ........ NO. 

I 10-03-13 I 1 I OODon" 

DIV. A ...... ' NUMIII 'co .... OWD. DlKllmoN OK STATUI "ATU. DAn lItO .• ", PILI ItAn 

.480 I &"..~ .... ; cl cl C I SIGNAL JUMPER CABLE AlSY 1 A A!L VT-16-Tl I 04-1 .. 73 

T INDIiI " '''IT NUMIII c. QUAMTnv U/M 'AITH"II"ION OK ". ICO. NO. III ICO. NO. OUT ,/M ... ,. WIOUI 

, 
~O ~1 5~ 1~!ITOO! 0 T6 PC CON!ACT PIN P 

OO~ ~ 5116.80~ 4 2 PC CONH, PLUG ELEC 38 PI" P 
- -. I 

00 ~ 950;!~101! 6 ~30 FT CAB!,E FLAT 19 CONDUCTOR II 

: OOO~ TOUL LINES 
, , 
I 
I 
I 
I 
I 

: 
r{ 

I 
I 

: 
! 
I 

: 
( 

( ! 

(' 

, 
I , 
I , 

62048600 8-3.5 



CONTROL DATA 

00 
I 

.t.> 
0-

0-
~ 
o 
it 
0-
g 

AA3115 

A.C. POWER CABLE ASSEMBLY 

MARK ~ 

CODE IDENT 
15920 SHEET 2 A 

DOCUMENT NO. 
61207100 

REV. 

C 

,.... .. u&A. 



( 

( 

(-

( 

( 

( 

( 

( 

16120 1 10,,1 EI CL41_1 C4eu ASSY Al. P .... H I~" I I I 
1 

AHIIIII.LY • lVlc~Slj:l A55UI.L'0f:5C.I~T10N 1:ol~~~~-1 •• tlST 

1 
1It:1.bS1 1 CLAUl'ICATION 

NU •• " 'M" ~n IIIUM.11t - ASSEMBLY PARTS LIST 
"1110 OW ~ .. Ult" IN'DUT c ... ""Cj;rOIlD ~" 

IIIUIIIIIII"51: IIU .. I •• 
OUANTITl MUS. 

..... "TO£SCRII'TION SUTUS NUM.n IEFFECTIWE 

vnl ~5172'00 
',01 65372400 
.,nl Q4277400 
unl 94277400 
~nl 94277400 

vOl 93463000 

I,)n:; 93463111 

0" .... n4b3333 

un!) 93463555 
nn~ 9346~555 

005 93461555 

OOb 93463888 

00 , 9346W99 

on. 93942000 
00. 93942000 
00· 9394200~ 

~O" 9394200i 
OO~ 93942001 
oo~ 62021 4 00 
un" 6202I~00 
00· 62021 4 00 

~I~ 93943001 
01 U 93943001 
vlo 62021500 

-r 

u_ REV. i·n 

.111 
u I ~ 93947006 

01.:1 1 

94?7140Q 

93463222 

I, 24524827 
24~24821 

I Cj152"H(ln 
, Sl~2q7iJn 

'>170 721 9 

Q5551,,25 

62048600 

6 

6 PC TV .. RAPS SELF-L0C.ING 11111 " 
6 PC TV-RAPS SELF-LOC.ING IIUT 000000 O!I 

12 

II PC STRAP CABLE TI E 1Nl 000000 

il~ 
72 

11 PC STRAP CABLE TIE UUT 411 72 
13 PC ST~AP CABLE TIE IN 411 72 

5 FT '/IR~ 18 GA STRoNDtD "LAC~ PVC IN '. 
~ 

2 FT WIRE I~ GA STRA"OEO !:fROWN I'" 

2 or WIRF ELECT UL PVC INSU STRANDE IN 
... 

2 or .IRE 18 GA STRANuEO GREE" IN) I,: 2 FT _IRE 18 GA STRA"IOEo GRFE'" OUT 100 10 
~ n .IRE 18 G4 STRANPEp ~RHN IN 100 10 

2 FT -IRE ELECT UL PVC INSU STRANDE IN ~; 

5 FT <IRE 18 G4 STRANDED .HITE IN 

3 p~ CONTACTS AMP 604~7-1 I'll 
3 PC g~~l:gl~ ::: :~::~:~ \'UT 000100 10 I 

• PC I" 000100 10 1 

12 pC CONTACT PIN SERIES .U90 INI 
12 PC CONTACT PIN SERI<S • 09 0 OUT 000000 05 I 
12 PC COIIITACT PIN 18-22 GA INI 000000 05 I 
12 PC CONTACT PIN 18-22 GA aUT 000100 11 1 
II PC CO~TACT PIN 18-22 GA 11\1 000100 11 I 

10 pC CONTACT SOCKET INI 
10 PC CONTACT SOCKET <lUT 000000 05 1 
1~ PC CONTACT SOCKET 1"-22 6A IN 000000 05 I 

I'tIOJECTENGINUIt 

I 

INIOUT 
STATUS 

pC CONNECTOR AMP I-~S0303_0 IN) 
PC CONNECT~R AMP 1_4.0303_0 "UT 
PC CONNECTOR ,~p-I-4a0426-0 IN 

DC CONNECTOR A~P 1-"''';1')210.0 IN 

PC CONN PLUG 15 POSe AMP 1-480324 TN 

PC STRAP CABLE TIE NYLN 1/16-5/8 IN I 
FT IJIIIRE 18 GA snU~Llt.D I'Ctr) I IN 

liN 100010B 10 

f INII 000108 i 1 

JUT 100054310 
5833rINI 000543 0 
SBJ3 'UT 000977 11 

OL CONTACT SOC~ET 

PC LIJ(; TE.RIo4I"'AL 
PC LUG T~R"I"4AL 
DC ~E~LAC~D 8Y ~17q'ilq 
PC "EPLACEO "Y 51H7~19 
Pc. TfAM UJ{i • W i 000977 II 

FT SLEEVINt; If\sS'JLATlfJ.>j 'VIT\'YL-i=lLACII~ 1000411111: 7Z 

I ~ i 

! I ! 
I I 

i 
I 

I 

8-37 

pI> 

ClASSI.ICAtION 
IIIUllltllR 

r ,1/n9173 1 I 
r "'OCUli" • 

.:: .. 1 ~ .. 
SPARE CODE 

5 .. SPARE PARTS Jl 
N .. NONSPARE 

PARTS 

M !dlll:,auy 
IfUId.II ...... Tnrl 

I PIlB 
1 PIlB 
l PIlB 
i! PIlB 

" P1I8 

1 PIlB 

1 PIlB, 

1 PIlB 

I PIlA 
I Pl14 
2 PIlA 

I PIlB 

1 PIlB 

1 PIlA 
I PIlA 
2 PlIA 

1 PI1A 
1 PllA 
2 PIl8 
2 PIlB 
3 P1I8 

1 pllC 
I PIlC 
2 PlIB 

PlIC 
puc 
PlI C 

PlIA 

PIlC 

PlIB 

PlIB 

1 'PIlA 

PIlB 
PIlB 
0296 
D296 
PIlB 

I Plla 

:~ 



CONTROL DATA 

CD 
I 

W 
CD 

0-
I'V 

& 
0-
o o 

AA3185 

f \ 
i 

CRT Power Coble Assembly 
CODE IDENT 

15920 SHEET 2 

I--~I.OO r.SO(e.) 

/5.00 REF 

/ 

A 

DOCUMENT NO. 

61212100 

( 
/-

REV. 

B, 

~INUS.A. 



t 

( 

( 

( 

( 

( 

( 

( 

( ,'" 
/ 

ASSEMBLY PARTS LIST 
"SliMIlY MUMn. I CD '111, DWG. Me stArUI 

4 1 

0[\ _ ~ 1 
0" _ iI. 

00 u 

011 "1 
uc u~ 
uo ~ 

O:)! ~! 
0(1. o. 

62048600 

.. 12121nn'.1 R I A I CRT POW~k CABLE ASSEMBLY I A IIEL 

9~94?OO~ e 
9~9~3001: ~ 
620215001 • 

. : 
9~9~dOOOi 0 

93942001: 4 
6Z0?1400: 

942??"O~ 2 , 
934~3444: 5 
9346344": ~ 
934634441 ~ - - , 
9J41>355~ 8 
934'3000: 5 
9~4~jOOO: 5 

9J40392J 5 
93463921 5 

, , , 
, , 

, , 
, 

: 

! 

QUAMfl.". U/M 

1 PC 

4 PC 

" PC 

1 PC 

: :~ 
PC 

2 200 FT 
2 800 F 
3 ioo FT 

1 100 F 
1 100 F 
1 250 FT 

1 100 FT 
1 250 F 

..... n OII(.,"'ION 

CON"ECTOR 6 SOCKET HOUSING p 

CON I ACT SOC 22-18 GA STRIP P 
CON! ACT SOCKET Ie-221lA p 

CON''''CTOR 6 PIN HOUSING p 

CON! oCT PIN 22-18 GA STRIP P 
CONI 'CT PIN 18-22 GA ~ 

STRAP,CABLE TIE W.09J LG " ~ 

WIR~ 18 AWG YEL. STRO UL lOOY ij 

WlR~ 18 AIIG VEL. STRD UL. 300Y ~ 

1I1R" 18 AIIG VEL. STRO UL lOOY ~ 

WIR~ 18 AIIG GRN STRD UL lOOY ij 

IIIR" 18 AIIG BLK STRO UL. lOOV b 
WIRE 18 AWG 8LK STRD UL. lOOV ij 

IIIR. 18 AWG WHT/REO UL. lOOV ~ 
IIIR· 18 AIIG IIHT/RED UL lOOV ~ 

001~ TOTAL. L.INES 

8-39 

NIN'lIArI ,AGI '''I (HANOI HO. 

I 1O-03-1J I . 1 I DOlInl4l 

""''''' DAn 
.NO. UIP. 'IUDAlI 

U7-16-71 I 04-U-TJ 
KO, NO. IN ICO. NO. our ./- ... ,- M our 

00000000 ?l10 
~UOOOOOO TllO . 

00000000 Tl20 
~UOOOOOO Tl20 

~UOOOI0l Tl23 

00000101 7123 
!UOOOI0l OT00311 Tl23 TlU 

IIT00311 Tl4I 

00000000 7120 
!"OOOOOO OT00311 7120 7142 

IIT00311 7142 

OT00311 7142 
VT00311 7142 



COt-! rROL DATA 
D.C. Power Cable Assembly 

~ af BU-LA.'lON 
FPAR, NO.1 01 M-A" 
~1~01200 10.00 
(0120."12.0 I 1~.OO 

6120720Z 20.00 

00 
I 
~ 
o 

0-
~ 

* 0-
o o 

CODE IDENT 

15920 SHEET 2 

\l.RK"P2'& 

DOCUMENT NO. 
A \ 'I 61207200 

l 
.75 FtEF'. 

t 

.3DOt.50(3) , 

DlM ''''AN REF .1 

(SEE. TAB) 
PIN 0:. --" / 

PINIOJ 

I:IgcraCl 

I:IDOOO 

REV. 

e 

; 
I 

In ' ,/ 
. I 

/II. /II. ~5 P'IWIID III;' "i 
f \ ( / 

. f" 



( 

( 

( 

( 

/f 
I 

( 

( 

( 

( 

( 

.. " A5I ...... Y HUM"I I co 

4~G 1 A' 2n72nn: DI 
TI'IIIDNO " 'AII1'N~1 '" , 

Oul ul 51782701: 0 
iJtl~ ~2 6~0~0900: 7 

O~ ~~ 517828001 0 
ilo 620ijlOO! 3 

I 
00 01 939~cDODi e 

Du ~~ 
93942001: 4 

DO 6iio~i400i 7 

oo! 01 9l9'8DO~ e 

oo{ ~~ 93462000: e 
00 9~.~200~ e 

00 ~1 9341!2222: E 

on 01 934~233~ 1 

00 0 9~4~i!66~ 4 

01 01 9~4~2TT7! 9 

01 g~ 9427740J, '2 
01 9~2n40~ 2 

01, 0 94277400: 1 
01 0 9.2tt40~ 1 

01 II 6202120~ 1 
01 (j 6202(200: 1 

01 0 245"11301: 
. - j 

1 

, , 
, 
I , , , , , 

62048600 

ASSEMBLY PARTS LIST I ro-':"3'.:;' 
.... I'IU CMANOI 110, 

I '1 ~ .... ..... ..K ...... ON '" STATUS ITArut DArt I •• U.', ..... DArt 

C 1 • Toe POII~A CABLE ASS!IIMLY I A REL U7-16-71 I 04-U-73 
QUANt''''' ./M 'AI1' DlIOIPnOII Me '" 

ICO. 110. III ICO. NO. OUT ./. ... ,. WK.'" 

3 PC CONNECTOR 66 SOCKET HOUSING p 00000000 7120 
3 PC CONNECTOR 10 SOCICET HOUSING p !~OOOOOO 7120 

60 PC CONTACT SOCKET S, 21_24 II f' 00000000 7120 
30 PC CONjlCT RECP. 22_111A P !UOOOOOO 7120 

3 PC CON! ACT PIN TWO-18 I. STRIP p 

: PC CONTACT PIN 22-18 GA STRIP P 00000000 1120 
PC CON!ACT PIN 1~-22 IA 8 ~UDDDOOO 7120 

1 Pc CON';ECTOR 12 PIN HOUSING P 

; 500 " WIRE 20 AWG BlK STRO Ul 300Y II 00000000 7121 
500 , W1R~ 20 AWG BlK STRO Ul 300Y II !UOOOOOO 7121 

2 SOD " WIR~ 20 AWl RED STRO Ul 300Y II 

2 500 I' WIR~ 20 Awe ORN STRO Ul 30GY 8 

2 500 F wIP~ 20 AIIG BlU STRO Ul 300Y It 

2 500 I' WIRE 20 AWl YIO .sTRO Ul 300Y II 

~ ~~ STRAP,CABlE TIE W.093 LI • P 00000102 1123 
STR~~,CABlE TIE 11.093 LG 4 P ~UOOOl02 Tl23 

2 
pc CAB~f TIE sTRAP 1116-5/8 cu. P ~UOOOOOO 00000102 1120 1123 
PC: CAB~E TIE STRAP 1116-5/8 .OlA. I' !1I000102 1123 

1 Pc KE Y.1 NG PLUG I' 110000000 00000000 7120 1121 
PC KEY 1. "I PLUG P !UOOOOOO Tl21 

rSO F WIR~ 24 AWG elK STRO UL lOOY ~ ~UOOOOOO 1121 

0021 TOTAL LI~ES 

8-41/8-42 





( 

( 

( 

'( 

( 
ASSEMIL Y PARTS LIST 

",INT DATI ... 01 'Ill (MAIIOI NO • r 'o-oT-'n 1 '1 v.vv •• u 

DIV. AIIiMILY MUMI .. 'co .,v. OWO, DlICllmON Me nATUI IfAru, DATI ING. III', I'lll DATI 

0481 I 62024500: ,I 81 I CAP E S~T 713 L.CDH I N MEL. U7-16-71 I 04-16-73 
TFINDNO 1.1 PUT HUMUS C •• QUANTITY U/M 'AI'I.,"IIPTlON 

Me ". 
ICO. NO. IN ICO. NO. OUT .'N WI( IN WI( OUT , 

00 U 6l21210~ ~ I PC CRT POWER CABL.E ASSEMBLY A 

00 U 6a02020~ i PC COAA CABL.E ASSEMBLY A 

00 0 6120720« ~ i PC o C POWER CABL.E ASSEBML Y A . , 
I 

00 u 6l20700~ PC SIG~AL JUMPER CABLE ASSY A 00000000 7U8 

DO! u 61207003 PC SIG"AL JUMPER CABLE ASSY A ~uoooooo OTOOI63 7118 7137 

0005 TOTAL LINES 

, 

, 
, , 
, 

( 

( 

c 

62048600 8-43 



00 

.L 
~ 

0-
1'0.) 

& 
0-o o 

CODe IDENT 

Data Set Cable Assy (External) I 15920 

... " 
I... A DIM 

(5EETAB) 

(/ -\ 

SHEET 3 A 

DOCUMeNT NO. 

62032100 
REV. 

G 



( 

( 

.( 

I 6203<lO~ ~ CLA! AI DATA SET CA~LE EXTEIlNAL ASSY I CD I I I PR I 0"123/731 II 
1 

IlIU .... ..., 
~ I CLASS 1:1 ASSlIIIIL'OUCaII>TlOli 1:O':It:1 .. It.,. I RrWII: I~:.natf I "'OCUII ... .:-:0 I MUfIIIJtIt ..... .. .. .... 

MnW1~a ASSEMBLY PARTS LIST 
SPARE COOl: 

S • SPARE "ARTS :}. L :::':;~i' .... :a N_NONSP"R£ 
PA.RTS 

(-
'11010 OW NO> I GIlA""" I~:. 'AItTDEICItI4"!'lC* 

INIOUT CKAIrICt:OltD. .on CLAIIIFICATlON .. 
II .. ""."" :t NUIII.U$! IIU"'I,1t stAtUI NUNld "HCTlVI' MU ••• 

NU •• '. ",,,,n'l 

COl 24546 7 001 \0 o£l FT CABLE 24 CONO 24AWG \Ill I JIjJ 1 PlIA 
(101 245467001 \0 C~I FT CABLE 24 CONO 24AWG UIL OUT 000000 I " 11 1 PlIA 
~Ol 2'-5467001 5 6"1 FT CABLE 24 CONO 24AWG U/L IIj 000000 I C 1~ 2 Plh 

oo~1 62013702 2 o~ PC CONN. 25 POS. C!ljl I PlIA 
oocl 62013102 2 o PC CONN. 25 POS. OUT 007461 o " 13 I PliA 

ooel 62013702 I o PC CONIj. 25 POS. JIj ." .. , 'l' 7~ c PlIA 

003 62013802 50 ~~I :g' ~~~~~~i~: SOCKEr I Jljl 1 PIU 

~~!I 62013802 50 SOCKET OUT 000000 0 • 71 1 PlIA 
62013e02 48 VOl PC CO~NECTOR SOCKET liN' 000000 0 C. 11 2 PIIA 

oo~1 62013802 48 00· PC CONNECTOR SOCKET OUT 0074611 ui! 73 2 PllA 
00~1 62013802 24 001 PC CONNECTOR ·SOCKET IN 0014611 0 C 1~ ~ PI1A 

00' 51668400 i 00 PC CONN PLUG ELEC CRJ~P TypE INI I PIlA 
004 51668400 I 001 pC CONN pLUG ELEC CRIMP TypE oUT 00019q 1 • 71 1 pill 
00' 51584400 I 00 PC LATCH SPRING LKG ASS' elN. 000190 I ?~1i 2 PlIA 
"04- 51594400 I OOj PC LATCH SPRING LKG ASSY OUT 0005 22 0 l172 2 pnA 
00" SleS3900 2 OOj PC CONTACT SOCKET· IN 000522 0 ? 7~ 3 PllB 

oo~ 51784302 1 (tt' DC STRAIN RELIEF IN I Pll. 

vot 51522200; I ~O! PC REPLACED BY 36092-00 5404 IINI I 0296 

::l 515222CO 1 0·'; DC REPLACED BY 36092400 5404 OUT 0054041 0 I. 72 I 0296 
36092400 I 00 PC ~OOO CONN PLASTIC IN 005404 0 U 7~' 2 PllA 

! 
~O I 94217407, 3 00 PC STRAP CABLE TIE NYLN 1/8- 3/4 IN 1 P118 

ro 245593101 S~ FT INSULATION SLEEVE .~OO SHRINK IINI 000190 I PllA 
~ O~ 24559310 SO FT INSULATION SLEEVE .500 SHRINK °VT 001461 o c 73 I PliA 
vo· 5)668401 I 00 PC CONNECTOR, PLUG ELEC. CRIMP 25 IN 007461 o '~ 7i 2 PIlA 

009 24559310 5Q FT INSULATlOIj SLEEyE .500 SHR\I'IK IN 0011>12 o ~ 7~ PIU 

.,.. ..... c,." ..... 
I ..... " . ., ... .,. 

c 

62048600 8-45 



00 
I 

it. 

0-

'" & 
0-

8 

Interconnect Cable Assembly 

//~/ 

~~ /\., X, ;f;:/~ .~ 
.. -~~/ / 
J 3 n 

" 

~ 
I r.0l 
I , 

I 
I~ 

(~)v 

A3115 

CODf IOENT 

15920 SHEET 2 

~!~~fj4 
I ffi 

4\.00 REf 

A 

DOCUMENT NO. 

6213~'300 

f 
/ 

!-

lEV. 

A 

ft 

g 

~ 

J 
~ 

,... .. USA~ 

--:/ - --
i 



l 
{ 

ASSEMaL Y PARTS LIST ; IU~;;~'; 
1 .... 1 .iLI CH"'" NO. 

I 'I .".u., 
'IV. oUHMlLY NUMIII I CD IIV • .... DlICR.PrIG. "" If,.,U. ,,"fU.Utl IMO ••• .,., "LI DAti 

..... I ... un.": ,J D I I IN ER CUNNEC CAlLE ASlY I N MEL U·II-11 I ... 1,.,,,1 
r Mil. LI 'AlTNU_. C. ......... V'M 'AI1' DlICIIII'fIOM .. .,.. ICO. NO. IN leo. MO. OUT OJ. ..... ...... ,. • . "0~'50~ 2 2 'C CON'!ECTOR 1!1 SO!=KET HOUIINa p 

'14 !. '''.'!IO~ 0 
PC CONNECTOR 2!1 SOCKET HOUUN~ P 

'!i ,I! .~, •• !~O~ 0 21 PC CON! ACT lOCKET s, 24-20 a. p 00 ...... 711. 

;~ · ...... 021 : =~ :~ CONTACT.IOCKET, 2.· ... A p 9000 .... OTot135 ni. tii. 
~j •••• ~o~ CON!AOT.SOCKET, 2.· ••• A P "QTOOT3!1 1229 ( , .. ! '!I~?!"'~ 4 PC CONN. "LUI ELEC 31 PIN P 

.o~ • '!I~7!!IO« 0 
I 

3. PC CONTACT PIN 22-24 IA p 

!ot • '3"!00~ 9 PC CONNECTOR RECp ELEC 9 SOC ~ON p 

00 ;~ 'I'.:IOO~ 1 ~ PC CONTACT SOC 30-12 IA sTinp 8 00000000 711.' 
60 .6 aii!loa] : :~ CONTACT SOCKET 11-2.8" p .0000000 DTOlI.,., nit ti3'· 

" 
~, .~.~~.o~ t CONTACT SOC 30.22 GA STR~p II "UTOln7 1:134 

!O ! ·.~.!!.o~ I' STA~P.CABLE TIE ~.093 Le • p 
I 

O:l • ·6I3U.O~ ! I :: n·~ApS,SELf·LOCKIN' p 00000000 711' 
00 :! ;4.t,.00: 1 il CABLE TIE STAAl' 1/1 •• 5/8 DIA. P !QOOOOOO 0100210 711' 7102 

0:: 941thotll :: CABLE TIE STRAP 1116.". D1A. P UT002.0 DTOlI.,., Tt02 713.· 
.0 ,~ .;i!?40~ 1 ~( CABLE TIE STRAP 1I16.!/1 O~A. P UTOln7 7334 

!1' •• '1~!I'!30~ 1~ , ~IR; 24 AWG BLI< STRD UL lOOV jj 

!1 ~ 2~"~31~ I 31 , WlR~ 24 AIIG IIHT STRD Ul 300V 8 

!1~ !. l!60.93~ I ~20 , IIIA~ 24 GA T~ PA BRN/IIHT 8 

01 0 1!6!.93~ ~ ~20 , WIR~ 24 GIl Til PA BAN/IIHT It 

01 ! . H6'.93~ I ~21 F WIA~ 24 GIl Til PA YEL/IIHT It 

01! !. 11'!59.~ I ~2 F WIA!' 24 SA Til PA eRN/IIHT 8 

II! ~ 1!6~59.~ I· ~2 , WIAE 24 GIl TW PA BLU/WHT B 

r(. .. !1 ! 11'6~!l9.~ I ~21 F WIRt. 24 GA Til PR VIOL/IIHT It 

ASSEMaL Y PARTS LIST 
I ,IIIMTMTI , ... ,... CIIAtICM NO. 

I lO·OJ·n I ""2T -..nHT 
.... A ...... "..,.._ leo BY . DWG. DlICItI'ftON "" STATUI "ATUI DAn 1l1li ....... ..... n 

•••• I ".uJ.a": 01 01 I IN ER CONNEC C.ILE liS5'/' I N R[L U-lI-n I ..... ,.,73 
''l 

, ... 11 'Aft 111 ..... 1 c. QUANTITY ./M ,Aft DlICIIPnOII Me ",. ItO. NO. III KO.MO. OUT .,. .'IN WI OUT 

,104 •• I!'~.'~ 4 3, .. 'T Illlt; a4 8A T~ PR .RAY IIIMT • ,11 ,. H"'''~ I 3 ,Ie 'T 1111' 14 •• Til PA IRN/IOt?I!-1I • 
!I' ,~ I"!'U~ 4 ~ , .. " lilA\' .... Til PA ·DRN/IIMT.ILI( • 'I. ! 11m .. ~ 4 :J 'ia ,+ IIIR!.' 2. •• Til PA YEL/IIMt.BI,K • , 

002' TOUL LINES I 

I 
I 
I 
I 
I 
I 
I 
I 

I 
( 

i 
I 
I 
I 
I 
I 
I 

I 
( 

I 

! 
j 

{ 

c I 
: 

I 

62048600 8-47 



~ 

CONTROL DATA A-C. POWER JUMPER CABLE CODE IDENT 

- - 15920 I SHEET 2 A 
DOCUMENT NO. 

b21S""OO 

0-...., 
o ~MAR~"~~ 4.00 REF 

8 

en 

& 

AA3185 

!~ f\ (\ 

tf\f).R.~ "ASS V fol \ 54 400 ~EV_ 

(-'I '\ C-) j (j /" '\ 
\. ) ( 

--- 24.00 RE F -..I 

", 
1 (~ " ) 

(\ 
\ / 

o \ 

) 
l 

REV. 

A 

PRINTED IN U.S.A. 

./ 



( 

AS5EMIL Y PARTS LIST "'''DATI .... PM eN ..... 110 • 

I~·-n-n- I 11 ......... 
DtV. _ ........ , ....... 'CD -. -. ...c'""JOW "' IT"'UI nA1\I1 DATI IMO. I'''. 'ILI DAti 

•••• I .• U .... .,;.! c I I AC 'OW!H CAlL! AllY I A RI!L O3-n-12 I .... ,"'''' r_ .. .. 'AI't'IIIUMMI , . QUA"''" U/_ PAin' DltCl:lntON "' ". leO. lID. IN Ito. MD. OUT ./N ... 'N "'0" 

!' ! .n"ltO~ I 1 PC CCNNECTOR 6 lOCKET HOUSING P 

;~ 
., .... UIO~ 4 , 'C :CONTACT SOCKET 1I.IIIA P 01001'1131 

"111 
TI31 ., ·~.mlo~ 4 'c :CON! ACT SOCKET l .. llaA p \lTOOI13B 

,Ol ! "mOO~ • 1 PC CONNECTOR 6 PIN~OUlrNl P 

f !Oi !. .. ,.~~.o~ 1 PC OON!ACT PIN 18-12 aA II 

!~ ! 'n', 100J, 3 1 PC CONNECTOR 3 SCCK!T HOUIING P 

'Ii ,. ·"In.o~ I ~ PC ITRAP,CABLE TIE W~093La • p 

!o. ! IIln.ooi 1 e PC CAI!,ETIE STRAP 11-1";'1/1 O~A. P 
~ - •• I 

!O! ! ·,~t!"~ 1 I ~oo ", WIR~ II AWG WHT ·STRO UL 300V 8 

,O~ ! . ·.~.tIIZ~ ! 2 ~oo , WIR~ 18 AWG REO ·STRO UL 300V II 

'1~ ! .. , .. t'S!~ • I '0. , WIR~ 18 AWG GRN !TRO UL lOOV II 

01 ! '9"'~OO~ ! e PC CONIACT SOC TWO';II aA STRIP 8 IlIOOS738 1231 
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SECTION 9 

SPARE PARTS DATA 

This data wi II be supplied when it becomes avai lable. 
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