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TELETYPE CORPORATION PRODUCT SERVICE AND EDUCATION SERVICES 

PRODUCT SERVICE 

On the following page is a list of Teletype Corporation Product Service locations which 
provide maintenance repair and service on all Teletype Corporation products. 

For 24 hour information concerning service call toll free: 

u.s. 800/323-4226 IL 800/942-4192 

EDUCATION SERVICES 

Customers are also provided technical training on the installation, maintenance and repair 
of Teletype Corporation products 

or 

Sales Workshops on selected Teletype Corporation products for sales personnel who require 
basic knowledge to enable them to answer customer questions about the features, functions 
and benefits of Teletype products. 

For information about class schedules, enrollment, tuition, any special training needs, or 
training to be conducted at customer selected locations, please contact: 

TECHNICAL TRAINING 

6200 Route 53 
Lisle, Illinois 60532 
c/o BSCTE, Room 406 
Information: 312/960-6722 
Enrollment: 312/960-0500 

SALES TRAINING 

5555 Touhy·Avenue 
Skokie, lllinois 60077 
Department 3221 
Information: 312/982-2538 
TLX 25-4051 
TWX 901/223-3611 



PROMP 1 SERVICE PERFORMED WELL 
AND AT A REASONABLE COST 

Even the best equipment can fail at 
some time. When failures occur, you 
want prompt service, because down time 
is expensive. You wact service per
formed well-· and.,· "reasonable cost. 
With Teletype® Prouuct Service Centers 
located throughout the United States 
and Canada, and our National Central 
Dispatch System available around the 
clock, every day of the year, you know 
we rate customer service as our primary 
goal. 

A TOTAL SUPPORT EFFORT 

Our service representatives are profes
sional, employed and trained by Teletype 
Corporation. They know our equipment 
inside out, and can locate and repair 
problems quickly and effectively. These 
skilled technicians are backed by an 
array of sophisticated test equipment, a 
multi-million dollar parts inventory, and 
full engineering support. Only the manu
facturer of equipment being serviced can 
offer this total support effort ... Teletype 
Corporation Product Service ... the 
complete resource. 

Teletype Corporation 

Product Service 
The Complete Resource 

NATIONAL SERVICE NETWORK 

Albany 
Albuquerque 
Appleton 
Atlanta 
Baltimore 
Birmingham 
Boise 
Boston 
Buffalo 
Charleston 
Charlotte 
Chicago 
Cincinnati 
Cleveland 
Colorado Springs 
Columbia 
Columbus 
Dallas 
Decatur 
Denver 
Des Moines 
Detroit 
Duluth 
Durham 
Eau Claire 
Edison 
Fairfield 
Fort Lauderdale 

Greensboro 
Harrisburg 
Hartford 
Houston 
Indianapolis 
Jackson 
Jacksonville 
Kalamazoo 
Kansas City 
Lansing 
Little Rock 
Long Island 
Los Angeles 
Louisville 
Lubbock 
Madison 
Memphis 
Miami 
Milwaukee 
Minneapolis 
Mobile 
Nashville 
New Orleans 
New York 
Norfolk 
Oakland 
Oklahoma City 
Omaha 

Orange County 
Orlando 
Philadelphia 
Phoenix 
Pittsburgh 
Portland 
Reno 
Richmond 
Rochester 
Sacramento 
Salt Lake City 
San Antonio 
San Diego 
Santa Clara 
Seattle 
Shreveport 
St. Louis 
Syracuse 
Tampa 
Toledo 
Toronto 
Tucson 
Tulsa 
Ventura 
Washington 
Wausau 

Call Toll Free 8001323-4226 In Illinois 8001942-4192 In Canada. ca/14161745-9474 
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REPAIR MANUAL 534 
Issue 2, December 1983 

INTERFACES, CONTROLLERS, AND MODIFICATION KIT 

CIRCUIT CARDS ASSOCIATED WITH 42/43 TERMINALS 

REP AIR MANUAL 

INTRODUCTION 

This manual provides repair information for the interfaces, controllers and modification kit circuit cards 
associated with 42/43 Terminals and includes the answer-back and selective calling modification kits and 
brief repair of nonpedestal controllers. 

This manual is intended for field or shop use and is arranged into various parts that include troubleshoot
ing, circuit descriptions and diagrams, parts and packing and marking. Testing is not included in this 
manual, therefore interfaces, modification kits and controllers should be tested in an operating teleprinter 
using the appropriate service manual. Parts information and circuit diagrams onlY are included for the 
4107 46 SSI interface card and 420301 Telex interface. 

Waveforms are included on circuit diagrams and charts are provided for additional trouble isolation using 
an oscilloscope or volt-ohmmeter. No specially designed tools or shop facilities are required for repair 
operations. 

The circuit diagrams in Manual 385, provides circuit information extracted from this manual. The com
ponent layouts, lead designations and circuit diagrams for each circuit are combined into single foldout 
sheets for the convenience of field or shop personnel when repairing these components. 

The components covered in this issue are as follows: 

INTERFACES 

410382- Dual EIA/Neutral Interface Circuit Card 
410746- SSI Interface Circuit Card 
410754- Terminal Auxiliary Unit- TAU2 
410755- Terminal Auxiliary Unit- TAU1 
420301 - Telex Interface 

CONTRO LLERS 

410231 - 5 Level, SCCAT 
410232- 8 Level, SCCAT 
410241- 5 Level W/4K Buffer, SCCAT 
411901- Controller Without Applications Program Card 
411902- Buffered 43 SR 
411904- Buffered 42 SR 
411905- Buffered 43 SC 
411906 - Buffered 42 SC 
411907- Buffered 42 SR INTF W/EF* 
411908- Buffered 42 SC W/USP* 
411909- Buffered 43 SC EC 
411910- Buffered 43 SR W/ER 



MODIFICATION KITS 

430899 - APL Alternate Font Modification Kit 
430900- Answer-Back Modification Kit 
430910- Selective Calling Modification Kit 
430920- Weather Font Modification Kit 
430969- Weather Font Modification Kit 
454668 - Electronic Top of Form Modification Kit 

*SR ..,.. Send Receive 
INTF - International F.ont 
W/EF- With Enhanced.Features 
SCCA T - Single .Card Controller 

SC - Selective C�llii).� 
W /USP - With Unsblft .On S�ace 
EC - Enhanced Contention 
ER - Enhanced Retiie.V:e 

Spare parts for repair are available from Teletype Corporation. Service personnel should be properly trained 
and have access to the spares before attempting repair of these units. 

• 

• 



REPAIR MANUAL FOR INTERFACES, CONTROLLERS 

AND MODIFICATION KIT CIRCUIT CARDS ASSOCIATED 

WITH 42/43 TERMINALS 

PART! 

PART2 

PART3 

PART4 

PART5 

TABLE OF CONTENTS 

TESTING 

TROUBLESHOOTING 

CIRCUIT DESCRIPTION AND DIAGRAMS 

PARTS 

PACKING AND MARKING 





The Task Flow Chart below illustrates the intended repair activities and the associated manual parts. 

TASK FLOW CHART 

INTRODUCTION 

TEST I NG 

t 
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TROUBLESHOOTING (ISOLATION AND CORRECTION } 
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I 
I 
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PART 3 
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PART 5 
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BASIC TELEPRINTER BLOCK DIAGRAM AND INTERFACING 
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TTL I N TERfACE 

EXTERNAL 
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0 E VICE 
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P102 

LINE FEED MOTOR 

NOTE 1: THE 410719 DUAL FONT CARD 

ASSEMBLY PLUGS INTO THE 

MAPL SOCKET AFTER THE 

MAPL IC PACK IS REMOVED. 

2 KEYTOPS AND 
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(Part of 430899 Modification Kit) 

(PART OF 430900 MODIFICATION 

KIT-NOT APPLICABLE ON RO} 

•PART OF 430919 MODIFICATION KIT 

CANNOT BE USED WHEN 430900 MOD

IFICATION IS PRESENT (RO ONLY) 
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SPB5 
(ROONIY) 
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PI AC PLUG 

410710 ANSWER BACK CIRCUIT CARD 

(PART OF 430900 MODIFICATION KIT) 

PRINTER 

, ..... � 

ADDED STRAP (PART OF 

430900 MODIFICATION KIT 

NOT APPLICABLE ON 

410742 LOGIC CARD 

::::::::::::::::�==�==::==;' -=::::.410719 DUAL FONT CARD 

ASSEMBLY & EPROMs 

(Part of 430899 
Modification Kit) 

FIG. 3-BASIC 43 8-LEVEL TELEPRINTER STATION BLOCK DIAGRAM 



BUFFERED TABLETOP TELEPRINTER BLOCK DIAGRAM AND INTERFACING 
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PRINTER 

LOGIC CARD 

MAPLSOCKET 
ISEE NOTE 11 

I I 
PlOT 8 11111111 
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INTERLOCK 
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TOP VIEW 

P104 

SPACING 
MOTOR 
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OPTION 473 

410719 DUAL FONT CARD 
ASSEMBLY& EPROMs 

(Part of 430899, 430920 and 
430969 Modification Kit) 

NOTE 1: THE 410719 DUAL FONT CARD 
A SSEMBLY PLUGS INTO THE 
MAPL SOCKET AFTER THE 
MAPL IC PACK IS REMOVED. 

15 KEYTOPS 
(Part of 430920 and 430969 

Modification Kit) 

FIG. 4-BUFFERED 43 B·LEVEL TELEPRINTER STATION BLOCK DIAGRAM 
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MANUAL 534 , 1-1 

PART 1- TESTING 

A. GENERAL 

Refer to the appropriate service manual or specification for testing information. In the service manual or 
specification, testing of all major components is performed as part of a completely assembled terminal and 
troubleshooting therein is based on isolation of troubles to the major components. The 43 Teleprinter 
test arrangement shown in PART 2 may be used for testing if a completely assembled teleprinter is not 
available. 

Note: When ordering replaceable parts or components, unless otherwise specified, prefix each part num
ber with the letters "TP" (ie, TP411952). 

Source Documents for Testing 

The list below indicates the interfaces, modification kits, and controllers and their associated service man
uals or specifications: 

SERVICE MANUAL OR 
COMPONENT SPECIFICATION NUMBER DESCRIPTION 

410382 Terminal Auxiliary Unit - Manual538 Basic 42 KSR and ASR 
TAU3 

410746 SSI Interface Circuit Card Manual406 Buffered 43 KSR 
410754 Terminal Auxiliary Unit - Manual369 Basic KSR and RO 

TAU2 
410755 Terminal Auxiliary Unit - Manual369 Basic KSR and RO 

TAU1 
420301 Telex Interface 51048 S Installation Instructions 
430899 APL Alternate Font 51063 S Installation Instructions 

Modification Kit 
430900 Answer-Back Modification Manual369 Basic KSR and RO 

Kit 
430910 Selective Calling Modifica- 50962 S Installation Instructions 

tion Kit 
430920 Weather Font Modification 51062 S Installation Instructions 

Kit 
430969 Weather Font Modification 51062 S Installation Instructions 

Kit 
454668 Electronic Top of Form 51053 S Installation Instructions 

Modification Kit 
411901 Controller Assembly 51049 S Configuration and Assembly 
411902 Controller Assembly Manual406 Buffered 43 KSR 
411904 Controller Assembly Manual425 Buffered 42 KSR andASR 
411905 Gontroller Assembly Manual468 Buffered 43 Selective Calling 
411906 Controller Assembly M&nual482 Buffered 42 Selective Calling 
411907 Controller Assembly Manual425 Buffered 42 KSR and ASR 
411908 Controller Assembly Manual482 Buffered 42 Selec�ive Calling 
411909 Controller Assembly Manual468 Buffered 43 Selective Calling 
411910 Controller Assembly Manual 406 (Issue 3) Buffered 43 KSR 
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PART 2- TROUBLESHOOTING 
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\1ANUAL 534,2-3 

A. GENERAL 

This part provides troubleshooting information for the components listed on Page 2-1. 

Check and verify proper static circuit resistance of defective circuit cards before connecting them to the 
teleprinter, to prevent overloading the power supply and blowing the fuse when power is turned on. 

Use meter RXl scale when making resistance readings. Resistance readings shown are approximate and 
may be higher or lower than those specified, depending on meter used. 

Verify proper operating voltages are present and correct before replacing integrated circuit packs. 

Note: When ordering replaceable parts or components, unless otherwise specified, prefix each part num
ber with the letters "TP" (ie, TP410055 ). 

The 43 Teleprinter Test Arrangement may be used in conjunction with the testing and troubleshooting 
parts in this manual. Contact Teletype Corporation Custom Systems Division, 312-982-2000, for test 
equipment ordering information. 

The EIA Loop back Test for early design controller assemblies requires the connection of a special loop
back cable between the two ports. A diagram of the CP10.002.011 loopback cable is shown below. 

SIOA 

TXDA 

RXOA 

RTSA 

CTSA 

DCDA 

DTRA 

LI NE SIGNAL FLOW AUX 

2 > TO -
TO > 2 

.. 3 > RD RD ) 3 

4 > RTS 
_. 

RT S ) 4 

5 
> CTS CTS > 5 

4 6 ) D SR 
• 

DSR ) 6 

8 ..... Rl �n ) --, 

12) SRSD 

15�ET 

I?- RSET 

• 
RLSD � 8 I • 

19 
> SRTS 

- - . ··� 
SRT S ) 

I 
9 

20 > DTR DTR ) 20 
22) Rl: 

25) A L  • J 
EIA INTERFACE LOOPBACK CABLE 

SIOB -

RXDB 

TXDB 

DCDB ··· 

RTSB 

SYNCB 

CTSB 
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A. GENERAL (Contd) 

CP10.002.009 
POWER SUPPLY 

MODIF ICATION KIT CP10.002.006 
SSI INTERFACE 

EXTENDER 

CP10.002.002 

LOGIC CARD 
EXTENDER 

CP10.002.010 

INTERFACE 

TEST SET 

CP10.002.010 
INTERFACE 

TEST SET-
-A-

CP10.002.008 
POWER SUPPLY 

EXTENDER 

CP10.002.002 

LOGIC CARD 
EXTENDER 

CP10.002.007 
TTL/EIA DATA 

SIGNAL CABLE 

BUFFERED KSR 
CONTROLLER 

CP10.002.011 

CONTROLLER EIA 
INTERFACE 

LOOPBACK CABLE 

C:: - CP10.002.005 
POWER SUPPLY 

ISOLATOR AND 
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43 TELEPRINTER TEST ARRANGEMENT 
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MANUAL 534. 2-5 

B. 410382 DUAL EIA/NEUTRAL INTERFACE- TAU3 TROUBLESHOOTING 

Troubleshooting Guide for Current Interface 

QUESTION 

1. Does the Send Current increase 
from 5 rna to maximum current 
when DTR J103-5 turns on, 0 V? 

Go to 2. 

YES NO 

Go to la. 

r--------- -------la. Is 0 V nTRent at MLB12-ll Check MLBl0-12, MLBl0-2, 
when is on? MLBll-4 and MLB12-ll. 

1-------- ---- - ------lb. Is 0 V present at MLB9-8? Replace MLB9. 

t-- ----- -- ----- --lc. Is +12 V present at cathode Go to ld. Check MLB7, Q6, CR7, CRS. 
of CRS? 1- - -. - - - - --t Check MLB6 and Q3.

-

rao to 1:-
- ---ld. Is 5 rna current present in 

Send Loop? 

�--------le. Is +5 V present at MLB5-2? 

2. Is data properly transmitted? 

l----------2a. Does MLB9-8 toggle when 
characters are sent? 

3. Is current present in Receive 
Loop? 

r--------
aa. Is forward voltage palarity 

present at TBl + and TBl-? 

�--------3b. Is reverse voltage palarity 
present at TBl + and TBl-? 

1-Check MLB5, Q4, Q5, i Replace MLB9.
- - - -

CR3-CR5. 

Go to 3. � Go to 2a. 

----- --- -- - -Check MLB6, Q3. Check MLBl0-12, MLB12-ll, 
MLB9-8. 

Go to 4. Go to 3a. 

�heck MLBl, MLB2, I Go to 3b. 
- - - -

Ql, CRl. 

�heck MLB3, M"i:B4
-
, 

- �External co�ction or loo;-
Q2, CR2. voltage problem. 

4. Is RD (Receive Data) I Go to 5. I Go to 4a. 
J103-17 +5 V when forward 
current is present in Receive 
Loop? 

�.Is MLBll-14 0 V wh� - - lao to 4b. - -·-
- �Replace MLB2.

- -- -

forward current is present 
in Receive Loop? 

t:ib. IsMLB13-6+5V?
---� ReplaceMLB12,MLB8. IReplaceMLBll,MLB13. -

5. Is RD J103-17 +5 V when I Go to 6. I Go to 5a. 
reverse current is present 

�
in Recei�Loo� _ _ 1 _____ + _____ _ 

5a. Is MLBll-7 0 V when Go to 5b. . Replace MLB4. 
reverse current is present? 

� Is MLB13-6 +5 V?

- - - Replace MLB12, MLBS. Replace MLB6, MLB13. 

--



534, 2-6 

B. 410382 DUAL EIA/NEUTRAL INTERFACE- TAU3 TROUBLESHOOTING (Contd) 

Troubleshooting Guide for Current Interface (Contd) 

QUESTION 

6. Is DSR Jl03-15 +5 V when 
forward Receive Current 
is present and STl is in the 
normal position? 

YES 

Go to 7. 

NO 

Go to 6a. 

� IsMLB13-2+5V?---
--� -

Go to 6b. - --� �kMLB3-5,MLB1-5, - -

t 

t 

� _ _ _ _ _ _ _ _______ _ MLB13-8 through 1.!:_ __ � � 
6b. Is MLB13-1 +5 V? j Check MLB13-3, I Replace MLB8, MLB12. 

· 

7. Is DSR J103-15 0 V 
when reverse receive 
current is present and 
STl is in the normal 
position? 

8. Is trouble present but 
not defined? 

MLB12-8, MLBl0-4. 

Go to 8. 

Undefined Trouble -
Refer to Circuit 
Description and 
Diagrams, etc. 

Go to 7a. 

Review initial indication of 
trouble. 

t 



Troubleshooting Guide for RS-232 - EIA Interface 

QUESTION 

1. Is DTR J105 pin 20 on (+12 V) 
when DTR J103 pin 5 is on 
0 V? 

2. Is DSR J103 pin 15 on 
(0 V) when DSR J105 
pin 6 and DCD pin 8 
are on +12 V? 

r--- - ---- -- --

2a. Is MLB12-6 0 V? 

--
-- -----

2b. Is MLB13-2 +5 V? 

3. Is CTS J103-12 0 V 
when J105-5 CTS is 
on +12 V? 

4. Is data properly sent? 

5. Is data properly received? 

6. Is trouble present but not 
defined? 

YES 

Go to 2. 

Go to 3. 

--------

Go to 2b. 
----------

Check MLB13-3, 
MLB12-8, MLB10-4. 

Go to 4. 

Go to 5. 

Go to 6. 

Undefined Trouble -
Refer to Circuit 
Descriptions and 
Diagrams, etc. �------------ --
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NO 

Check MLB10-2, MLBll-4, 
MLA8-8. 

I 

I 
Go to 2a. 

' 

I 
I 

I 
--------

I 

Check MLB8-3 and MLB8-6. I 
I 

-
Check MLB13-8 and 11, CR1� 
C39. i 

Replace MLB8. 

Check MLB10-12, MLBll-2, 
MLA8-3. 

Check MLB8-8, MLB12-3. 

Review initial indication 
of trouble. 

-------- ------ -------------
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B. 410382 DUAL EIA/NEUTRAL INTERFACE- TAUS TROUBLESHOOTING (Contd) 

410382 Terminal Auxiliary Unit- TAU3 Component Layout 

(Issue lB and 2A) 
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Component Identification and. Lead Designation 

CRI- CRI3 03 
05 

QI-Q2-Q4 LED I - 4 
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-( I 
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1 14 1 16 

2 13 2 15 ·o· 3 12 3 14 ·o· 2 7 
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Semiconductor In-Circuit Static Forward Resistance 

COMPONENT RESISTANCE {Approx} COMPONENT 

CR1-CR6 28 Ohms MLB1-B3 1-2 
CR7-CR12 30 Ohms 4-6 

5-6 
LED 1-4 110 Ohms LED On 4-5 

Q1-Q2 B-E 30 Ohms 
B-C 30 Ohms MLB2-B4 1-2 
E-C 32 Ohms 4-6 

5-6 
4-5 

Q3 B-E 30 Ohms 
B-C 30 Ohms 
E-C 60 Ohms MLB5 1-2 

4-6 
5-6 

Q4 B-E 32 Ohms 4-5 
B-C 320hms 
E-C 400hms 

MLB6 1-2 
Q5 B-E 280hms 4-6 

B-C 28 Ohms 5-6 

E-C 70 Ohms 4-5 

Q6 B-E 30 Ohms 
B-C 30 Ohms 
E-C 100 Ohms 

Static Circuit Resistance- RX1 Scale (See Note) 

CONNECTOR TERMINAL · REFERENCE POINT 

J103-13 (+12 V) 
J103-11 (-12 V) 
J103�7 (+5 V) 

J103-9 
J103-9 
J103-9 

(LogicGnd) 
(LogicGnd) 
(LogicGnd) 
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RESISTANCE {Approx) 

60 Ohms 
50 Ohms 
400hms 
400hms 

55 Ohms 
50 Ohms 
40 Ohms 
40 Ohms 

60 Ohms 
50 Ohms 
400hms 
70 Ohms 

60 Ohms 
50 Ohms 
40 Ohms 
30 Ohms 

RESISTANCE (Approx) 

LO HI 

115 Ohms 
Infinity 
25 Ohms 

10K0hms 
Infinity 
130 Ohms 

Note: Take resistance reading, reverse meter leads and take second resistance reading. 
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C. 410754 TERMINAL AUXILIARY UNIT- TAU2 TROUBLESHOOTING 

Troubleshooting Guide t 
QUESTION YES NO 

1. Does DATA indicator on Go to 2. Go to la. 
opcon light in Loopback 

4 
mode? 

- -----------1-- - --- - --1--- --------

la. Is Data Terminal Ready Go to lb. Go to lc. 
pin 20 Line Interface 
on, +12 V? i 

I 

---- --------r- ....- - -----1-- -·--------·-

lb. Is TTL Interface Data Go to 2. Go to ld. 
Ready pin 15 on, 0 V? 
(Line Interface Data Set t 
Ready pin 6, Clear to Send 
pin 5 and carrier Detect pin 
8 on, 0 V?) 

-------- - -- -f- ---- - -- -·------- -

lc. Is MLAl0-2, 0 V? Check MLAl0-3. Check MLA9-6. 
Check MLB5-6 Check CRl and CR2. 
Check CRl and CR2. 

---- - ------ t-- - - - --- ---------

ld. Is MLA3-2, 0 V? Check MLAl-11. Check MLAl-6 and 8. 
Check MLA3-3. Check MLA3-6. 

2. Are characters entered Go to 3. Go to 2a. 
from the opcon printed 
in the Full Duplex e 
Loopback mode? 

�-- ---- ------ 1----- - -- ----- - -- -

2a. Are data signals present Go to 2c. Go to 2b. 
and correct on Send 
Data, Line Interface pin 2? 

- ---- -------1-- --- -·- ------ ------ -- -

2b. Is 0 V present on MLA3-13? Check MLA5-4, MLA 4-11 Check MLA5-11, MLA9-3 
andMLB5-3. and MLB6-15. 

----------- r- - ------- ----- ---

2c. Are data signals present Go to 2d. CheckMLA5-12, MLA7-11. 
and correct at MLA 7-4? MLAl-3 and MLB6-6. 

1------- - -----1----- ---1-----------

2d. Is 0 V present on MLA6-6? Check MLA 7-6, MLA6-8, Check MLA5-10, MLA7-8, 
MLA5-8, MLA6-3, MLA5-6 MLA9-3 and MLB6-15. 
and MLA7-3. 

3. Does auxiliary device Go to 4. Go to 3a. 
receive data properly? 

1-- --- --------1--- ---- -- 1-- --------

3a. Is MLA4-4, +5 V in Go to 3b. Check MLA3-8. 
the Local mode? 

1--------------1-------- 1-- -----------

3b. Is MLA4-9, +5 V in the Check MLB5-ll, MLA4-6, Check MLA5-4. 
Line mode? MLA4-8 and MLA6-ll. 

Go to 3c. 

'--------
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QUESTION YES NO 

3c. Is auxiliary receive Check MLB6-10 and 12,Q3, Check MLAS-6 and 
device using current loops? MLB7, Q4 and CR5. MLB5-8. 

4. Does auxiliary device Go to 5. Go to 4a. 
send data properly? 

1-- - - -- - - --- --f- ----- - - f-. --- - --- -

4a. Are data signals present Check MLA6-6, MLA4-3 Check MLA9-3, MLB6-15, 
and correct at MLA5-10? MLA6-3 and MLA7-3. MLBlO, and CR6. 

5. Is data properly Go to 6. Check MLB6-2, MLB6-4, Ql, 
received hy the line MLB3, Q2 and CR4. 
current device? 

6. Is data printed when sent Go to 7. Check MLA7-11, MLB6-6, 
from the line current send MLBl and CR3. 
device? 

7. Is trouble present but not Undefined trouble - Review initial indication 
defined by Questions 1 refer to Circuit Descrip- of trouble. 
through 6? tions and Diagrams, etc. 
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C. 410754 TERMINAL AUXILIARY UNIT-TAU2 TROUBLESHOOTING (Contd) 

410754 Terminal Auxiliary Unit -TAU2 Component Layout 
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Component Identification and Lead Designation 

CR1-CR6 
Cathode I Q 

EB 

A 
Anode I I c 

0 
�Bl u 

l 6 MLB3 
2 5 MLB7 
3 4 MLBlO 

5 
6 
7 

@ 

Q2, Q4 I 
Collector 

... ~ 
Emitter 

14 MLAl-MLAlO 

13 MLB5 
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···� 
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Semiconductor In-Circuit Static Forward Resistance 

COMPONENT RESISTANCE {AEErox} COMPONENT 

CR1 32 Ohms MLB1 1-2 
CR2 320hms 4-6 
CR3 35 Ohms 5-6 
CR4 320hms 
CR5 320hms MLB3 1-2 
CR6 35 Ohms 4-6 

5-6 
Q1 B-E 36 Ohms 

B-C 36 Ohms MLB7 1-2 
4-6 

Q2 B-E 320hms 5-6 
B-C 320hms 

MLB10 1-2 
Q3 B-E 36 Ohms 4-6 

B-C 36 Ohms 5-6 

Q4 B-E 32 Ohms 
B-C 320hms 

Static Circuit Resistance - RX1 Scale (See Note) 

CONNECTOR TERMINAL 

J301-7 
J301-13 
J301-11 

(+5 V) 
(+12 V) 
(-12 V) 

REFERENCE POINT 

J301-9 (Logic Grd) 
J301-9 (Logic Grd) 
J301-9 (Logic Grd) 
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RESISTANCE {AEErox} 

480hms 
480hms 
400hms 

65 Ohms 
48-75 Ohms 
40-480hms 

65 Ohms 
48-75 Ohms 
40-480hms 

48 Ohms 
48 Ohms 
40 Ohms 

RESISTANCE (AEErox) 

LO 
280hms 
8KOhms 
Infinity 

HI 
llOOhms 
Infinity 
Infinity 

Note: Take resistance reading, reverse meter leads and take second resistance reading. 
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D. 410755 TERMINAL AUXILIARY UNIT -TAUl TROUBLESHOOTING 

Troubleshooting Guide 

QUESTION YES NO 

1. Does DATA indicator on Go to 2. Go to la. 
. 

opcon light in Loopback 
mode? 

1-----. ---- --- --------------- - ----

la. Is Data Terminal Ready pin 20 Go to lb. Replace MLB2. 
line interface on, +12 V? 

1-- ----·------ --------------------

lb. Is TTL interface Data Ready Go to 2. Check MLA2-6. 
pin 15 on, 0 V? Check MLB1-3, 8 and 11. 

Check MLA1-8 and 11. 
(Line interface Data Set Ready 
pin 6, Clear to Send pin 5, and 
Carrier Detect pin 8 on, 0 V) 

2. Does printer respond properly Go to 3. Check MLB2-3. 
to keyboard operation in Check MLB1-4. 
Loopback mode? Check MLA1-3. 

3. Is terminal used in current Go to 4. Go to 6. 
loop application? 

4. Is data properly sent? Go to 5. Check Transmit Current Loop 
circuit: MLA3-12 and 15, Ql, 
MLB4, Q2 and CR2. . 

' 
5. Is data properly received? Go to 6. Check Receive Current Loop 

circuit: CR1, MLB3, MLA3-2 
and MLA1-3. . 

.. 

6. Is trouble present but not Undefined trouble - Review initial indication 
defined? refer to Circuit Descrip- of trouble. 

tions and Diagrams, etc. 

-- -·-- -

t 

� 

t 

t 

t 
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410755 Terminal Auxiliary Unit- TAU1 Component Layout 
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Component Identification and Lead Designation 

Cathode 

Anode 
A 
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E B 
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5 
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D. 410755 TERMINAL AUXILIARY UNIT- TAUl TROUBLESHOOTING (Contd) 

Semiconductor In-Circuit Static Forward Resistance 

COMPONENT RESISTANCE (Aprox) COMPONENT 

CR1 35 Ohms MLB3 1-2 
· CR2 32 Ohms 4-6 

CR3 32 Ohms 5-6 
CR4 32 Ohms 

MLB4 1-2 
Q1 B-E 36 Ohms 4-6 

B-C 36 Ohms 5-6 

Q2 B-E 32 Ohms 
B-C 32 Ohms 

Static Circuit Resistance- RX1 Scale (See Note) 

CONNECTOR TERMINAL 

J301-7 (+5V) 
J301-13 (+12V) 
J301-11 ( -12V) 

REFERENCE POINT 

J301-9 (Logic Grd) 
J301-9 (Logic Grd) 
J301-9 (Logic Grd) 

RESISTANCE (Approx) 

48 Ohms 
48 Ohms 
40 Ohms 

65 Ohms 
48-75 Ohms 
40-48 Ohms 

RESISTANCE (Approx} 

LO 
30 Ohms 
16K0hms 
Infinity 

HI 
150 Ohms 
Infinity 
Infinity 

Note: Take resistance reading, reverse meter leads and take second resistance reading. 

� 

4 

� 

t 
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E. 430900 ANSWER-BACK MODIFICATION KIT TROUBLESHOOTING 

410710 Answer-Back Circuit Card Troubleshooting 

Troubleshooting Guide 

QUESTION YES NO 

1. Is answer-back message Go to 2. Go to la. 
generated under any condi-
tions? 

!-- ----------------- r-- --- ------

la. Are characters entered from Go to ld. Go to lb. 
the keyboard printed in the 
Full Duplex Loopback mode? 

- -- -- --- -- -- -- ------- r- ---------

lb. Are send data signals Go to lc. Check MLB9-8. 
present and correct at MLB9-8? CheckMLB3. 

� -------- ---- - - ------- r--------- -

lc. Are received data signals Go to ld. Check MLB9-ll, MLC11-12, 
present and correct at MLC6-10 and MLC6-13. 

MLB9-11? 
� ---- - --- --------- 1-----------

ld. Is MLC7-8, +5 V when Go to lf. Go to le. 
answer-back message is to 
be generated? 

� - - --- ---- --------- t-- -- ------- --

le. Is MLCl0-6, +5 V? Check MLCl0-6. Check MLBl-7, MLA2-6 
Check MLC7-8. and MLCl-8. 

1-- ----------·-- ------ 1-- ---------

lf. Is the clock present and Go to lg. Check MLAlO. 
correct at MLl0-10? Check MLB11-3. 

1------- - -- -·- - -- ---- r- ---------

lg. Is MLB9-2, +5 V? Go to lj. Go to lh. 
1-- ---- --- - -·- ------- t-- -------- - - -

lh. Is MLB6-5, +5 V? Go to li. Check PROM (MLA4). 
--- - -- ---- -- ----- ---- t-----------

li. Is MLC5-9, +5 V? Check MLB5-8 CheckMLB3. 
Check MLC5-10 

!-- ---- ------------- 1-----------

lj. Is pulse generated on Go to lk. Check MLCl0-3 and 11. 
MLB3-23 when MLCl0-13 
goes to +5 V? 

!-- ------------ ---- -- �-- -----------

lk. Is pulse generated on Check MLB4, MLC4 and Check MLC6-1, MLB5-3 and 
MLC5-2 when MLC7 -3 MLA4. 6, and MLC5-2. 
goes to 0 V? 

2. Is answer-back message Go to 3. Check MLC12, MLB12, 
generated on auto-answer MLA13-6, MLC13-l, 
( SW5 closed)? MLB11-11, MLB6-8 and 11 

SW5. 

3. Is answer-back message Go to 4. Check "ENQ" decoder circuit 
generated when "ENQ" checkMLB3. 
is received? 
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E. 430900 ANSWER-BACK MODIFICATION KIT TROUBLESHOOTING (Contd) 

410710 Answer-Back Circuit Card Troubleshooting (Contd) 

Troubleshooting Guide (Contd) 

QUESTION YES NO 

4. Is answer-back message Go to 5. Check "Here Is" decoder 
generated when "Here Is" circuit. 
is sent from keyboard? Check MLB14. 

5. Does answer-back message Go to 6. Check MLC5-6, MLB5-11, 
print when in Half Duplex MLB9-11 and SW4. 
mode (SW3 closed). 

6. Is trouble present but Undefined trouble - Review initial indication 
not defined by Questions refer to Circuit Descrip- of trouble. 
1 through 5? tions and Diagrams, etc. 

410710 Answer-Back Circuit Card Component Layout 
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Component Identification and Lead Designation 

108 MLB12 14 MLA2 
2 7 MLC12 2 13 MLAll-MLA 13 
3 6 MLD12 3 12 MLB2 
4 5 4 ll 

MLB5-MLB11, 
5 

MLB13 

(Top View) 
6 9 

MLCl 
7 8 

MLC2 
MLC5-MLC7 

(Top View) MLClO 
MLCll 
MLC13 

(l) -

1 16 MLA4 t (40) MLB3 

2 15 MLAlO � MLB14 
3 14 MLBl 
4 13 MLB4 

D 5 12 MLC2 
6 11 MLC9 
7 10 
8 9 

(Top View) (20) (21) 

(Top View) 

Static Circuit Resistance- RX1 (See Note) 

CONNECTOR TERMINAL REFERENCE POINT RESISTANCE (Approx) 

J301A-7 ( +5 V) 
J301A-13 (+12 V) 
J301A-ll ( -12 V) 

J301A-9 (Logic Grd) 
J301A-9 (Logic Grd) 
J301A-9 (Logic Grd) 

LO 
22 Ohms 
Infinity 
Infinity 

Note: Take resistance reading, reverse meter leads and take second resistance reading. 

HI 
65 Ohms 
Infinity 
Infinity 
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F. 430910 SELECTIVE CALLING MODIFICATION KIT TROUBLESHOOTING 

410718 Selective Calling Card Troubleshooting 

The Selective Calling Unit (SCU) must be coded with two answer-back characters (Option 448b), the 
others must be factory optioned (SP B2 switches 1, 2 and 4 OFF and switch 3 ON). Refer to Specification 
50962S. 

Troubleshooting Guide 

QUESTION YES NO 

1. After power up, is negative AB Go to 2. Check Option 448b. 
generated after receipt of ETX CheckMLA2. 
character? CheckMLC2. 

CheckMLB3. 

2. Is positive AB generated after Go to 3. CheckMLA2. 
receipt of EOT character? CheckMLC2. 

CheckMLB3. 

3. With cover raised, is negative Go to4. Check strap on logic 
AB generated after receipt of card. 
EOT? CheckMLA5. 

CheckMLB3. 

4. Is station selected after receipt Go to 5. Check CDC Coding on 
of EOT and CDC character? scu. 
(TERM READY key flashes on CheckMLA4. 
and DATA key blinks off and Check MLC4, MLC5 
then on steady). andMLC6. 

CheckMLB3. 

5. Is received message printed with- Go to 6. CheckMLB3. 
out error? 

6. Is error flag set after receipt of Go to 7. CheckMLB3. 
message with parity error? 

7 .  Does printing occur while in CheckMLB3. Go to 8. 
Interrupt mode? 

8. Can error flag be set by sending Go to 9. CheckMLB3. 
at wrong speed? 

9. Can error flag be cleared by Go to 10. CheckMLB3. 
receipt of EOT? 

t 

4 

4 

4 



QUESTION 

10. Is station blind to CDC in 

Passive mode? (No ABsent.) 

11. Is positive ABsent after 
receipt of Group CDC? 

12. Is positive AB sent after receipt 
of Broadcast CDC? 

13. Is trouble present but not defined 
by questions 1 through 12. 

YES 

Go to 11. 

Go to 12. 

Go to 13. 

Undefined trouble - Refer 
to Circuit Descriptions, 
Diagrams, etc. 

----
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NO 

CheckMLB3. 

Check group CDC 
coding. 
CheckMLA4. 
Check MLC4, MLC5 
andMLC6. 
CheckMLB3. 

Check Broadcast CDC 
coding. 
CheckMLA5. 
Check MLC4, MLC5 
andMLC6. 
CheckMLB3. 

Review initial indica-
tion of trouble. 

-·-·--
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F. 430910 SELECTIVE CALLING MODIFICATION KIT TROUBLESHOOTING (Contd) 

410718 Selective Calling Unit Circuit Card Component Layout 
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Component Identification and Lead Designation 

14 

II r 
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(Top View) 

MLA4 
MLAS 

(1) .,- (40) MLB3 

D 

(20) � � (21) 

(Top View) 

Static Circuit Resistance - RX1 Scale (See Note) 

CONNECTOR TERMINAL 

J301A-7 ( +5 V) 
J301A-13 (+12 V) 
J301A-ll ( -12 V) 

REFERENCE POINT 

J301A-9 (Logic Grd) 
J301A-9 (Logic Grd) 
J301A-9 (Logic Grd) 
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RESISTANCE (Approx) 

LO 
28 Ohms 
Infinity 
Infinity 

HI 
110 Ohms 
Infinity 
Infinity 

Note: Take resistance reading, reverse meter leads and take second resistance reading. 
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G. 411901 THROUGH 411910 CONTROLLER ASSEMBLY LIMITED TROUBLESHOOTING 

General 

The controller assemblies used in the Buffered 42 and 43 Teleprinters are Z80 microprocessor based. 
Limited repair of these controllers can be performed using the LED indicator and the SPA 7 switches in 
the Self-Test mode and WDP 0552. In depth shop level repair using a Z80 In-Circuit-Emulator, WDP 0552, 
and Shop Manual 478 should be performed by properly trained service personnel to isolate troubles not 
covered in this manual. 

The SPA 7 switches common to all these controllers function as follows when the self-test switch is 
depressed: (refer to the Controller Self-Test Flow Chart on Page 2-28). 

(1) Early design controllers (410761 circuit card Issue SA or earlier) with a part number other than 
412413 or later in the MLA7 firmware EPROM location. 

Switch 1 

Switch 2 

Switch 3 

Switch 4 

determines if switches 4, 3 and 2 will affect self-test routine. 

determines if the EIA Loopback Test will be performed. EIA loopback cable must 
be present to perform test successfully. (Refer to 2-2.) 

determines if the Applications Program Card Test will be performed. 

determines if the SSI Test will be performed. 

(2) Late design controllers (410761 circuit card Issue 9A or later) with Part Number 412413 MLA7 
firmware EPROM or later. 

Switch 1 

Switch 2 

Switch 3 

determines if switch 4 will affect self-test routine (see Note). 

not used - EIA Loopback Test cannot be performed. 

not used - If Applications Program Card is present, test will be performed - if 
Applications Program Card is not present, test will not be performed. 

Switch 4 - determines if the SSI Test will be performed. 

Note: If switch 1 is ON, the self- test switch is not depressed, the Applications Program Card not present 
and power is turned ON, the teleprinter will enter the Typewriter mode. 
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G. 411901 THROUGH 411910 CONTROLLER ASSEMBLY LIMITED TROUBLESHOOTING (Contd) 

Self-Test Description for all Fully Assembled Controllers (All Switches ON) Issue 5A through lOA 

With all SPA 7 switches ON and the self-test switch depressed, the controller will function as follows: 

(1) When the self-test switch is depressed, the LED will turn OFF (if not already off) for 1/2-second 
then turn ON. 

(2) The LED will flash two times when the firmware EPROM MLA7 and first RAM Test are success-
fully completed. 

(3) The LED will flash two times when the second RAM Test is successfully completed. 

(4) The LED will flash two times when the first CMOS RAM Test is successfully completed. 

(5) The LED will flash two times when the second CMOS RAM Test is successfully completed. 

(6) The LED will flash six times when the CTC, SIO, SSI and Applications Program Card Test are 
successfully completed. 

(7) The LED will then: 

(a) Flash once more and turn OFF (411904 controller with 411959 Applications Program Card). 

(b) Turn ON (all other controllers). 

SELF-TEST TABLE 1 

STEP 1 2 3 4 5 6 7 

LED TURNS OFF FOR FLASHES FLASHES FLASHES FLASHES FLASHES FLASHES ONCE 
1/2 SECOND THEN 2TIMES 2TIMES 2TIMES 2TIMES 6TIMES MORE OR 

TURNS ON TURNS ON 

TEST START UP FIRMWARE RAM CMOS CMOS CTC, SIO, · END OF SELF-
ROUTINE EPROM AND SSI, APPLI- TEST 

RAM CATIONS 
PROGRAM 

-·� --� ------��� � __!::i\RP '· 
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lications 

With SPA 7 switches 1 and 3 OFF and 2 and 4 optional, the Applications Program Card not present and 
the self-test switch depressed, the controller will function as follows: 

(1) When the self-test switch is depressed, the LED will turn OFF (if not already off) for 1/2-second 
then turn ON. 

(2) The LED will flash two times when the firmware EPROM MLA7 and first RAM Test are success-
fully completed. 

(3) The LED will flash two times when the second RAM Test is successfully completed. 

( 4) The LED will flash two times when the first CMOS RAM Test is successfully completed. 

(5) The LED will flash two times when the second CMOS RAM Test is successfully completed. 

(6) The CTC and SIO Tests will be performed. 

(7) If SPA7 switch 4 is ON the SSI Test will be performed. 

(8) Since SPA7 switch 3 if OFF, the Applications Program Card Test is skipped. 

(9) If SPA7 switch 2 is ON. the EIA Loopback Test will be performed. (EIA interface loopback cable 
must be present. Refer to 2-2.) 

(10) The LED will flash six times when the CTS, SIO and optional SSI and EIA Loop back Tests are 
successfully completed. 

(11) The LED will then flash 10 or 21 times then turn ON. 

SELF-TEST TABLE 2 

STEP 1 2 3 4 5 6 7 8 9 10 11 12 I 
LED TURNS OFF FOR FLASHES FLASHES FLASHES FLASHES - FLASH 6 TIMES FLASHES ONCE ���::����I 1/2 SECOND THEN 2 TIMES 2TIMES 2 TIMES 2 TIMES IF STEPS 6, 7, 8 MORE OR 

TURNS ON AND 9 PASSED. TURNS ON TURNS ON 

TEST START UP FIRMWARE RAM CMOS CMOS CTC SSI IF SKIP EIA END OF FUNCTION OF 
ROUTINE �PROM AND SIO SPA7-4 APPLICATIONS LOOPBACK* - SELF-TEST FIRMWARE 

I RAM !S ON PROGRAM IF SPA7-2 EPROM 
CARD TEST !S ON 

*EIA interface loopback cable must be present to successfully complete test. 
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G. 411901 THROUGH 411910 CONTROLLER ASSEMBLY LIMITED TROUBLESHOOTING (Contd) 

Self-Test Description (Late Design Controllers (410761 circuit card Issue 9A and lOA) Applications 

Program Card Not Present) 

With SPA 7 switches 1, 2 and 3 OFF and 4 ON, the Applications Program Card not present and the self
test switch depressed, the controller will function as follows: 

(1) When the self-test switch is depressed, the LED will turn OFF (if not already off) for 1/2 second 
then turn ON. 

(2) The LED will flash two times when the firmware EPROM MLA 7 and first RAM Test are success-

fully completed. 

(3) The LED will flash two times when the second RAM Test is successfully completed. 

(4) The LED will flash two times when the first CMOS RAM Test is successfully completed. 

(5) The LED will flash two times when the second CMOS RAM Test is successfully completed. 

(6) The LED will flash six times when the CTC, SIO and SSI Tests are successfully completed. 

(7) The LED will then flash 10 or 21 times then turn ON. 

SELF-TEST TABLE 3 

STEP 1 2 3 4 5 6 7 8 

LED TURNS OFF FOR FLASHES FLASHES FLASHES FLASHES FLASHES FLASHES ONCE FLASHES 10 

1/2 SECOND THEN 2 TIMES 2TIMES 2 TIMES 2 TIMES 6 TIMES MORE OR OR 21 TIMES THEN 

TURNS ON TURNS ON TURNS ON 

TEST START UP FIRMWARE RAM CMOS CMOS CTC END OF FUNCTION OF 

ROUTINE EPROM AND SIO SELF-TEST FIRMWARE 

RAM SSI* EPROM 

*The SSI Test will be bypassed in SPA 7 switch 4 is OFF. 
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G. 411901 THROUGH 411910 CONTROLLER ASSEMBLY LIMITED TROUBLESHOOTING (Contd) 

CQntroller Self-Test Flow Chart 

TURN 
LED OFF 

(If ON) 

NO 

TURN r.'\ 
LED ON \!.J 

PERFORM 
FIRMWARE 

EPROM TEST 

NO 

YES 

ENTER 
TYPEWRITER 

MODE 

FLASH LED 
10 OR 21 TIMES 
TURN LED ON* 

NORMAL 
OPERATION• 

NO 

YES 

PERFORM 
2nd CMOS RAM 

TEST 

FLASH LED 
2TIME8 

FLASH LED 

2TIMES 



� 

� 

� 

FLASH LED 
2 TIMES ® 

PERFORM 

APPLICATIONS 

PROGRAM 

TEST 

NO 

YES 

NO 

MANUAL 534, 2-29 

*411904 controllers with 411959 applications 
program card, LED flashes once then turns OFF 

for normal operation. All other controllers turn 
LED ON for normal operation at end of test. 

NO 

NO 

PERFORM 

APPLICATIONS 

PROGRAM 

TEST 

PERFORM 

EIA LOOPBACK 

TEST 

PERFORM 

APPLICATIONS 

PROGRAM 

TEST 

YES 

Note: This flow chart covers controllers with 
circuit card 410761 Issue 5A through lOA only. 
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G. 411901 THROUGH 411910 CONTROLLER ASSEMBLY LIMITED TROUBLESHOOTING (Contd) 

Brief Troubleshooting Guide (Self-Test) (Refer to Page 2-28 and 2-29.) 

QUESTION NO 

1. Does LED turn OFF (if not already Replace MLC4 (750 card), 
off) then turn ON when self-test. check clock circuits and 
switch is depressed? Z80 control circuits using 

WDP 0552. 
Go to 10. 

2. Does LED fail to flash two times Go to 3. 
at end of first RAM Test? 

3. Does LED fail to flash two times Go to 4. 
at end of second RAM Test? 

4. Does LED fail to flash two times Go to 5. 
at end of first CMOS RAM Test? 

5. Does LED fail to flash two times Go to 6. 
at end of second CMOS RAM 
Test? 

6. Does LED fail to �sh six times Go to 9. 
at end of CTC, SIO, SSI and 
Applications Program Test? 

7. Remove Applications Program Replace Applications 
Card, operate SPA7 - 1, 2 and Program Card. 
3 OFF and 4 ON. Repeat Self-
Test. 

Does LED now fail to flash six 
times at end of CTC, SIO and 
SSI Test? 

8. Operate SPA7- 4 OFF. Repeat Replace MLB5 (750 card). 
Self-Test. 

Does LED now fail to flash six 
times at end of CTC and SIO 
Test? 

YES 

Go to 2. 

Replace MLC7 (761 card). 

Check firmware and RAM 
control circuits using 
WDP 0552. 
Go to 10. 

Check RAM circuitry using 
WDP 0552. 
Go to 10. 

Replace MLC5, MLC6 (761 
card). 

Check CMOS RAM control 
circuitry using WDP 0552. 
Go to 10. 

Replace MLC5, MLC6 (761 
card). 

Check CMOS RAM control 
circuitry using WDP 0552. 
Go to 10. 

Go to 7. 

Go to 8. 

Replace MLD5, MLA4 (750 
card). 

Check CTC and SIO circuitry 
using WDP 0552. 
Go to 10. 
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QUESTION NO YES 

9. Late Design Controllers ( 410761 Replace MLA4 (750 card). 

Circuit Card Issue 9A or greater) 
- Remove MLC7* and place 
Early Design EPROM TP part no. 
404999,407551 or 404992 
into MLC7 socket. 

Operate SPA 7 - 1 and 3 OFF, 
and 2 and 4 ON. Place loop-

back cable on controller Check SIO and EIA inter-
interface connectors. Replace MLC7 if face circuitry usingWDP 0552. 
Repeat Self-Test. removed in 9. Replace MLC7 if removed in 9. 

Does LED now fail to flash Go to 10. Go to 10. 
six times at end of EIA Loop-
back Test? 

10. Is trouble present but not defined Review initial indications Refer to WDP 0552 or Shop 
or corrected in 1-9? of trouble. Manual 478 and WDP 0552. 

*Late design MLC7 EPROMs do not contain self-test routine for EIA Loopback Test. By temporarily 
placing an early design MLC7 EPROM into MLC7 socket, this EIA Loopback Test may be performed. 

l 
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G. 411901 THROUGH 411910 CONTROLLER ASSEMBLY LIMITED TROUBLESHOOTING (Contd) 

Circuit Card Component Layout 

410750 Circuit Card Assembly 

410761 Circuit Card Assembly 

3 

, � $ ill® ill �8 
�$8� ill$0 

Note: MLA4, MLB5, MLC4 and MLD5 on 410750 Circuit Card Assembly are the only components 
specified in the Brief Troubleshooting Guide. 

MLC5, MLC6, MLC7 on 410761 Circuit Card Assembly are the only components specified in the Brief 
Troubleshooting Guide. 
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H. 410231, 410232 AND 410241 CONTROLLER ASSEMBLY LIMITED TROUBLESHOOTING 

General 

The controller assemblies used in the Basic 42 and 43 Teleprinter are 280 microprocessor based. Limited 
repair of these controllers can be performed using the LED indicator in the self-test mode and WDP 0553. 

Self-Test Description 

(1) With the PRINTER TEST (Model 43) HERE IS or SEARCH (Model 42) key depressed on SPD4-
SW2 (Printer Logic Card) in the ON position and Teleprinter Power Switch operated from OFF to 
ON the controller LED and keyboard ALARM lamp will turn on. 

(2) The LED will flash two times when the FIRMWARE and APPLICATIONS PROGRAM EPROMs 
and RAM Tests are successfully completed. 

(3) The LED will flash two times when the first CMOS RAM Test is successfully completed. 

( 4) The LED will flash two times when the second CMOS RAM Test is successfully completed. 

(5) The LED will flash six times when the CTC, SIO and USART Tests are successfully completed. 
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H. 410231,410232 AND 410241 CONTROLLER ASSEMBLY LIMITED TROUBLESHOOTING 
(Contd) 

SELF-TEST TABLE 

STEP 1 2 3 4 5 

Turns Flashes Flashes Flashes Flashes 
LED On 2 Times 2 Times 2 Times 6 Times 

TEST 
Start Up Firmware & Applications CMOS CMOS CTC, SIO, 
Routine EPROM & RAM USART 
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H. 410231, 410232 AND 410241 CONTROLLER ASSEMBLY LIMITED TROUBLESHOOTING 

(Contd) 

Brief Troubleshooting Guide (Self-Test) (Refer to Page 2-28 and 2-29) 

QUESTION NO YES 

1. Does LED turn ON when Replace MLB8. Go to 2. 
power is turned on? Check clock circuits and 

ZBO CPU control circuits 
using WDP 0553. 

2. Does LED fail to flash two Go to 3. Replace EPROM - MLA5, 
times at end of EPROM �ILC5, MLC6 if present. 
and RAM Test? 

Check EPROM and RAM 
control circuits using 
WDP 0553. 

Replace RAM - MLB4, MLD4 
(231 and 232 cards) 
MLC5, MLC6 (241 card). 

3. Does LED fail to flash two Go to 4. Replace MLC1 and MLC2. 
times at end of first CMOS Check CMOS control circuitry 
RAM Test or second CMOS using WDP 0553. 
RAM Test? 

4. Does LED fail to flash six Go to 5. Check CTC, SIO and USART 
times at end of CTC, SIO, circuitry using WDP 0553. 
and USART Test? . 

5. Is trouble present but not Review initial indi- Refer to WDP 0553. 
defined or corrected in cation of trouble. 
1-4? 
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Circuit Card Component Layout 

410231 Controller Assembly 
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PART a-ciRCUIT DESCRIPTIONS AND DIAGRAMS 
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A. GENERAL 

This part provides circuit descriptions and combined schematic and troubleshooting circuit diagrams for 
interfaces used in and with 42/43 Terminals. 

Note: When ordering replaceable parts or components, unless otherwise specified, prefix each part num
ber with the letters "TP" (ie, TP410055). 

Waveforms and voltage levels are shown on the diagrams wherever possible to aid in troubleshooting and 
understanding of the circuit theory. Circuit descriptions refer to coordinates on the schematic, ie, ( C2) to 
locate the circuit being described. 

For additional troubleshooting information associated with these circuit drawings, refer to PART 2 -
TROUBLESHOOTING which includes: 

• Troubleshooting charts. 
• Tables for dynamic and static VOM measurements. 
• lllustrated layouts of circuits and physical location of component and connector leads. 

For part number identification of components and unit codes shown on circuit diagrams refer to 
PART 4-PARTS. 

Most numbers shown on various leads, components and connectors on the circuit drawings are not actu
ally marked on the equipment. They are required for identification purposes when referring to other parts 
of the manual. 

The circuit diagrams in this part (with added information on circuit layouts and physical location of com
ponent leads from PART 2) are also available as a separate package of diagrams with each major compo
nent on a single sheet. The package of diagrams can be ordered from Teletype Corporation as Circuit 
Diagrams Manual 385. 

B. CIRCUIT DESCRIPTIONS 

410754 TERMINAL AUXILIARY UNIT -TAU2 

1. Local Mode Operation 

With Terminal Ready off, J301-5 (Dl) the input ot MLA5-3 is +5 V which disables gates MLA4-ll (D6) 
and MLA4-8 (E4). Data Terminal Ready J302-20 (E8) is held off via EIA drives MLB5-6. With DTR off, 
the data set holds the Receive Data lead J302-3 (E8) in the marking state. 

With TR off, MLA4-6 (E4) is enabled, allowing data to be transmitted from the keyboard to an auxiliary 
receiving device via RDA J303-3 (G4). 

With TR off, MLA4-3 (El) is enabled allowing data to be received from a local auxiliary send device via 
J303-2 (G3) and subsequently forwarded to the printer via the RD lead J301-17 (Fl). Also data can be 
transmitted from the auxiliary sender to the printer and an auxiliary receiver. MLA3-11 couples the data 
to the auxiliary RD lead. 

Apply a ground signal to the printer ON/OFF lead, J303-17 (G2) results in a MARK hold on the RD 
lead J301-17. 

The Characters-Per-Second output from the terminal J301-4 (Fl) provides a means of changing the opera
ting speed of the auxiliary devices. The signal is derived from the printer CPS switch. 
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2. On-Line Mode Operation 

With TR on. 0 V gates MLA4-11 (D6), MLA4-8 (F4) and MLA6-8 (E2) are enabled. With DTR on to the 
data set a line connection can be made. When the data set handshaking is completed, the inputs; Data Set 
Ready J302-6 (EB), Clear to Send J302-5 (FB) and Carrier Detect J302-B (FB) will all be on causing TAU 
Ready to turn on, thus allowing the terminal to send and receive data from the line. 

From an EIA standpoint the auxiliary interface looks like a data set to an auxiliary device. The auxiliary 
device controls the DTR lead by applying a signal to MLA9-4 (G4) which when on permits a low signal on 
MLA10-3 (E6). The DTR signal to the data set is modulated through this OR gate. MLA7-6 is biased to 
provide an "ON" condition to MLA10-2 to satisfy an open circuit condition. 

A TR or Auxiliary DTR off signal presents a high to MLB5-4 resulting in DTR going off to the data set. 

When operating on-line, the duplex signal input J301-14 (F1) enables or disables MLA6-6 (E3). In the Full 
Duplex mode MLA6-6 is held low and the data from the auxiliary send device is inhibited from the printer 
and the auxiliary receive device. 

3. Current Interface 

The characteristics of the Line and Auxiliary 20 {60 rnA current Send and Receive Interfaces are like the 
TAU1 interfaces. Refer to the TAU1 Circuit Description and Digaram. Optical-isolators MLB3 and MLB1 
comprise the auxiliary transmitting and receiving current interface respectively. 

P302 pins 4, 5, 6 and 8 must be strapped when using 20/60 rnA current interface at the line connector. 
Pin 3 must be strapped to pin 4 when using RCI interface at the line connector. P303 pins 2 and B must be 
strapped when using RCI auxiliary current interface. 

410755 TERMINAL AUXILIARY UNIT- TAU1 

1. EIA Line Operation 

When Terminal Ready J301-5 (B1) is 0 V, Data Terminal Ready J302-20 (BB) is +12 V, permitting line 
operation. When the data set handshaking is completed, the inputs; Data Set Ready J302-6, Clear to Send 
J302-5 and Carrier Detect J302-B (DB) will be +12 V causing TAU ready J301-15 (D1) to turn on, 0 V, 
1hus allowing the terminal to send and receive data from the line. 

The Send Data lead J301-19 (B1) is pulled to +5 V via R2. When a space is being transmitted this lead goes 
1D 0 V; EIA driver MLB2-3 (C8) then presents +12 V on the Send Data lead J302-2 (CB). The Receive 
Data lead J302-3 (EB) gpes tp +12 V when a space is received. MLB1-6 goes to 0 V and is gated with 
MLA-1 (E2) and presents 0 V to the Receive Data lead J301-17 (E1). 

TheAnalog Looplead J301-3 (D1) is 0 V in the Analog Loop mode. This signal drives MLB2-6 to +12 V 
1urning on Analog Loop J302-25 (DB) and also turns on TAU Ready J301-15. 

Capacitor C6, CB and C9 prevent the maximum instantaneous voltage change from exceeding.30 volts/ 
microseconds. 

Diodes CR3 and CR4 protect the EIA driver from overheating if all four EIA outputs are shorted to 
±15 volts while the power to the driver is off. 

1 
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B. CIRCUIT DESCRIPTIONS (Contd) 

410755 TERMINAL AUXILIARY UNIT- TAU1 (Contd) 

2. Transmit Current Interface 

The send circuitry converts a Mark (Hi) and a Space (Lo) signal to a current-no current interface by 
switching the optical isolator light emitting diode (LED) through transistor Q1 (C3). 

The LED controls the optical photo transistor which in turn drives transistor Q2 (C5 ). With the optical 
isolator off, Q2 is off, therefore no current .flows in the loop between pins J302-14 and 13 (B8). A no 
current condition constitutes a Space. 

When the LED is switched ON the optical transistor is turned on supplying base drive to Q2 which in turn 
switches on. Current flows in the loop constituting a Mark. 

The current must be supplied from an adjustable 20 to 60 mA external current source at 12 V to 125 V 

open circuit. The positive side of the line must be connected to J302-14 and the negative side to J302-13. 
The 150 V zener diode, CR2, protects Q2 from transient line voltages. 

3. Receive Current Interface 

When no current is flowing in the receive current interface J302-16 and 15 (F8), the LED MLB3-1 is off. 
The optical transistor is off and +5 V is applied to CMOS inverter MLA3-3 representing a Space. 

With the current flowing in the receive current loop, the LED is turned on which causes the optical 
transistor to turn on, thus applying 0 V to CMOS inverter MLA3-3 representing a Mark. Diode CR1 
protects the optical LED and resistor R8 limits the voltage applied across the diode. 

P302 pins 4, 5, 6 and 8 must be strapped when using the current loop. Pin 3 must be strapped to pin 4 
when using the receive current interface. 

410710 ANSWER-BACK CIRCUIT CARD 

1. Power Turn On 

On power turn on MLB1 (D10) provides a 12 millisecond power on reset pulse;MLBl-7 goes low, MLA2-6 
goes high. MLC1-8 (Dll) goes low and resets latches MLC10-4 (F9) and MLB6-1 (C7). After power on 
reset, the TBMT lead MLB3-22 (E5) is high and the counter MLB4, MLC4 (Dl) is reset. 

2. System Clock 

The clock circuit consists of a programmable bit rate generator MLA10 (D7), crystal, R21, C18 and C19. 
The output of the bit rate generator MLA10-10 is 300 baud or 110 baud depending on the position of the 
CPS keyswitch on the printer keyboard. Actual output frequency= 16 times the baud rate. 

3. Manual Initiation 

Operation of the "V -HERE IS" key on the printer k�board while the control key is held depressed 
causes the generation of the SYN character. From the SD lead J301A-19 (F1) this character is fed to 
the Receiver Serial Input MLB14- 20 (C10). This UART converts serial data to parallel data and sends the 
parallel data to the "Here Is" decoder. When a SYN character is detected NAND gate MLA12-8 (A10) .. 

--,. goes low. If the "Here Is" option switch (SP A5-SW7) is set in the ON position, �he low generated is ac W 
coupled to set that latch MLC7-8, MLC10-6 (F8). 
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MLC7 -8 goes high and enables the counter MLB4-l, MLC4-l (Dl ), triggers the 24 millisecond one shot 
MLC9 (F7) and through two gate delays provides a high on MLCl0-10 (FlO). MLB9-2 (FlO) is high 
because the transmit buffer is empty. After the 24 millisecond delay MLB9-l goes high. This puts a high 
on MLCl0-1 and 2 (Cl) which generates a one microsecond negative going pulse on the Transmit Data 
strobe lead of the UART MLB3-23. The data DO-D6 at the first address of the PROM MLA4 (D3) gets 
loaded into the transmit buffer and MLB3-22 (E5) goes low. This puts a low on MLC6-3 (C8) and a high 
on MLB5-4 and 5 (D3) and a one microsecond positive going pulse on MLB4-2 and MLC4-2 (Dl). This 
advances the counter to address one. The data in the transmit buffer gets shifted to the output holding 
register to be transmitted serially. 

When this happens, the transmit buffer is empty and MLB3-23 (D5) gets strobed again and takes the data 
at the second address and loads it in the transmit buffer. Meanwhile, the UART is being clocked at the 
selected speed and data is being sent out serially on the TSO lead of the UART MLB2-25 (D5). This 
sequence of TBMT going high and low continues to advance the counter and strobe the U ART until a 
control bit (low) is detected on MLA4-9 (D4) which sets the latch MLB6-6, MLB6-3 (C7) and prevents 
the counter from advancing further and also prevents the UART from being strobed. At the same time 
MLB6-3 is gated with TBMT and transmitter end of character MLB3-24 (E5 ). When all the characters of 
the answer-back are transmitted out, MLC7 -6 (DB) goes low which causes MLC6-4 to go low and triggers 
MLBl (D9) to reset the answer-back circuit. 

The answer-back message is gated with the Half/Full Duplex lead and if the local copy switch SPA5-SW4 
is on and if the set is in the Half-Duplex mode, a local copy of the answer-back will be obtained. In order 
to prevent any garbling of the local copy of the answer-back in the Analog Loop mode the RD lead is 
blinded during the time the answer-back message is being transmitted. 

4. Automatic Answering 

SPA5-SW6 must be set ON with sets equipped with a TDU. Where the set is placed in the Auto Answer 
mode, Terminal Ready J301A-5 (Fl) is activated. This triggers the six second timer MLC12 (E8) and 
MLC12-3 goes high for six seconds and then goes back low. 

If the automatic answer-back switch SP A5-SW5 is optioned on, when the calling station goes from the 
Local to the Data mode, Terminal Ready and TAU /TDU Ready turn on and both the six second MLC12 
(E8) and one second MLB12 (ElO) timers get triggered and prevent the calling station from triggering 
its own answer-back. 

Since the TAU/TDU ready lead has been activated, the answering stations one second timer gets triggered 
MLB12-2 (E10). At the end of one second MLB11-11 (G10) goes from low to high. A one millisecond 
negative going pulse on MLC7 -12 sets the latch which in turn starts the answer-back sequence. 

SP A5-SW6 must be set OFF with sets not equipped with a TDU. If the automatic answer-back switch 
SP A5-SW5 is optioned on when the calling station goes from Auto Answer to the Data mode, TAU /TDU 
Ready gets activated and the one second timer gets activated. This puts a high on MLB12-3 for one second 
and a high on MLBll-13. MLB11-12 is low and therefore the calling station does not trip its own answer
back. 

At the answering station at the end of the ring, MLD12-2 (G8) gets triggered and MLD12-3 goes high for 
six seconds. This puts a high on MLB11-12. When TAU/TDU Ready turns on MLB12-3 goes high for one 
second. At the end of one second, MLB11-11 goes from low to high and sets the answer-back latch and 
starts the answer-back sequence. 

The Request-to-Send auxiliary connection P301A-10 (F6) from the TAU2 card provides blinding of the 
ENQ detection circuit so that the answer-back is not tripped by an ENQ that appears in a tape being sent 
by the auxiliary reader. If SPA5-SW3 is ON and whenever the RTS (AUX) lead goes high and the set is in 
the Half-Duplex mode, MLC1-6 (F2) will be held marking and an ENQ from the RT set will not trip the 
answer-back. However, if an ENQ is received from the line, RTS (AUv) will be low and allow the detec
tion of the ENQ and trip the answer-back . 

,l 
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B. CIRCUIT DESCRIPTIONS (Contd) 

410710 ANSWER-BACK CIRCUIT CARD (Contd) 

5. Response to ENQ 

Upon receipt of an "ENQ", MLC1-6 sends it to MLB3-20 (D5 ). The serial data is converted to parallel 
data D1-D7 and sent to the ENQ decoder. When an ENQ is decoded, MLC2-8 (A 7) goes low and if SP A5-
SW8 is set ON, the answer-back latch gets set which starts the answer-back sequence. 

410718 SELECTIVE CALLING CIRCUIT CARD 

1. Power Turn On 

After power up, the SCU enters the Passive mode. The Terminal Ready flag (TR) will be set and the RO is 
disconnected from the line. 

2. Description of Terminal I/0 Leads (Connector J301) 

The following leads provide logic card to SCU interfacing: 

Terminal Ready- (TR from terminal, pin 5) TR is ON (0 Volts) to MLA5, pin 11. 

Interlock Switch- (ISW from terminal, pin 20) The interlock switch is closed (0 V) when the printer 
cover is closed and goes to +5 V when the printer cover is open. The voltage is applied to MLA5, pin 12. 

TAU Ready- (DR to terminal pin 15) ON (0 V) when Data Set Ready, Carrier Detect and Clear to Send 
signals from data set are ON. 

Receive Data- (RD to terminal pin 17) Serial binary data appears on this lead from the data set only 
after the SCU has received a CDC, sent a positive response and received an STX character. 

3. Description of Line I/0 Leads (Connector J302) 

The following leads provide SCU to line interfacing: 

Transmitted Data - (TD From SCU PIN 2) Serial binary data is transmitted to the data set over this lead 
from the SCU answer-back at the selected baud rate. In the idle condition, the signal is .. MARK" hold to 
the data set. 

Receive Data- (RD To SCU PIN 3) Serial binary data is received on this lead from the associated data set 
at a specific baud rate corresponding to mark-space signals serially transmitted from a remote Terminal 
via a data set. 

Request To Send - (R TS From SCU PIN 4) A signal to the data set that when "ON" conditions it to 
transmit carrier and must remain on during the send interval. The RTS lead goes "ON" approximately 
500 ms before the answer-back is transmitted. 

Clear To Send - (CTS From SCU PIN 5) A signal derived in the data set that when in the "ON" condi
tion indicates the data set is ready to transmit data. 

Data Set Ready - (DSR To SCU PIN 6) A signal from the data set that when "ON" indicates the data set 
is connected to the communication channel. 

Data Carrier Detect- (CD To SCU PIN 8) This signal goes "ON" when the data set is in the Data Mode 
and it has detected data carrier. When "OFF" the receive data lead is in the "MARK" hold condition. 

Data Terminal Ready- (DTR From SCU PIN 20) This lead is conditioned on at all times . 

f ' 
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4. SCU Operation 

Serial data is received at J302 pin 3, through the voltage divider R10, R11 and into pin 33 (RD) of MLB3. 
The serial data is converted to parallel data on MLB3 pins 4 through 7 (RD7-RD1). MLC5 and MLC6 
decode bits 1, 2, 3 and 4 of the ASCII code and their sixteen outputs are row zero through fifteen (RWO
RW15). MLC4 decodes bits 5, 6 and 7 of the ASCII code and the eight outputs are columns zero through 
seven, (CO-C7). MLA4 and MLA5 contain the six 2-input NOR gates that decode the column and row of 
any ASCII character programmed. The characters programmed appear on the output of the NOR gates 
as a positive pulse (150 to 200 microseconds wide) when the CDC characters received match the charac
ters programmed. 

J301 pin 5 TR lead is low when the RO is ready to receive. J301 pin 20 interlock lead is low when the RO 
cover is closed. These two low signals are applied to NOR gate MLA5 pins 11 and 12, the output on 
MLA5 pin 13 is high to MLB3 pin 13. J301 pin 15 is the TAU ready lead and is low when the line EIA 
interface is satisfied. This low from MLB3 pin 12 causes the RO to go to the Data mode. 

Switch packs SP A1 and SPC1 are used to program the two answer-back characters. SP A1 is used for the 
first character and SPC1 is used for the second character. SW1 - SVV7 correspond to bit 1 - bit 7 on both 
switches and a Mark corresponds to the switches being off. SPA1 and SPC1 are connected to the input of 
two multiplexers (ML.A2, MLC2) and resistor pack RPB1 is used for pullups. The outputs of MLA2 and 
MLC2 are connected to the input of MLB3 pins 22-28. Pin 29 of MLB3 is an I/0 signal that does the 
following: When SW4 is OFF, the signal acts as an output and when it is l:.>w the first character of the 
answer-back is selected, then it goes high to select the second character of the answer-back. When SW4 is 
ON, pin 29 acts as an input lead. The first programmed character of the answer-back is sent plus the char
acter ACK which is internally programmed in the MOS pack. The answer-back characters are serially trans
mitted by pin 35 of MLB3. Pin 34 of MLB3 is the Request to Send lead which controls carrier of the data 
set. When a CDC is recognized by MLB3, RTS goes high immediately and stays high for 700 ms. The two 
answer-back characters are transmitted after RTS has been high for 490 ms. 

Switch Pack SPB2 contains four option switches that do the following: 

SW1-0N 
SW1-0FF 

SW2-0N 
SW2-0FF 

SW3-0N 
SW3-0FF 

SW4-0N 

SW4-0FF 

Group Answer-Back 
No Group Answer-Back 

Broadcast Answer-Back 
No Broadcast Answer-Back 

300 Baud one stop bit 
110 Baud two stop bits 

First and second answer-back characters programmed for posi
tive reply. First answer-back character programmed and delete 
for a negative reply. 

First answer-back character programmed and ACK for positive 
reply. First answer-back character programmed and N AK for 
negative reply. 
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B. CIRCUIT DESCRIPTIONS (Contd) 

410038 TELEX INTERFACE CIRCUIT CARD 

1. Interface to BSR Set 

All signals at this interface (connector B3) are EIA RS 232-C compatible. A positive signal level represents 
a "Space" or "On" condition. A negative signal level represents a "Mark" or "Off" condition. The follow
ing is a list of the EIA leads used: 

Pin No. 

1 
2 
3 
6 

7 

20 
25 

Description 

Frame Ground 
Send Data- SD 
Receive Data- RD 
Data Ready - DR 
Signal Ground 
Terminal Ready - TR 
Test 

Terminal Ready (TR) from BSR Set- Pin 20 (F1) 

Neutral Mode: An "Off" condition on TR will cause the neutral send signal. loop to be in the idle condi
tion (neutral loop current limited to 5 mA). An "On" condition on TR will allow the neutral send signal 
loop to have the full amount of current flowing (no current limiting). A private line option will force the 
assembly to act as if TR were "On". 

Polar Mode: TR will have no effect on circuit operation. 

Data Ready (DR) to BSR Set - Pin 6 (EI) 

Neutral Mode: DR will latch "Off" when a forward (idle) current at the receive signal loop has been 
detected. DR will latch "On" when a reverse (connect) current has been detected. A private line option 
will keep DR "On". 

Polar Mode: DR will be "Off" if the assembly is properly optioned. If the assembly is optioned for pri
vate line (not meant to be used in the Polar mode), DR will be "On". 

Receive Data (RD) to BSR Set- Pin 3 (EI) 

Neutral Mode: A "Space" on RD will indicate that the receive signal loop has no current flowing. A 
"Mark" will indicate that the signal loop has current flowing in either polarity. 

Polar Mode: A "Space" on RD will indicate that the receive signal loop has a forward current flowing. A 
"Mark" will indicate that the signal loop has a reverse current flowing (or a no current condition- not 
normal). 

Send Data (SD) from BSR Set- Pin 2 (G1) 

Neutral Mode: A "Space" on SD will cause the neutral send signal loop to open. A "Mark" will cause the 
signal loop to close. 

Polar Mode: A "Space" on SD will cause the polar send signal loop to be spacing (positive or forward 
polarity). A "Mark" will cause the signal loop to be marking- negative or reverse polarity. 
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Test from BSR Set- Pin 25 (G1) 

Neutral Mode: When the assembly is properly optioned for Test, an "On" condition applied to Test will 
cause the current loop to be in the forward (idle) condition. An "Off" applied to Test will cause the cur
rent loop to be in the reverse (connect) condition. During normal on-line operation, test will have no 
effect. 

Polar Mode: Test will have no effect on circuit operation in either the Normal or Test modes. 

2. Interface to Telex Lines 

The signals at this interface (terminal block TB1) are isolated from any voltage reference. The signal leads 
are the following (Fll): 

Polar Send+ 
Polar Send 
Neutral Send+ 
Neutral Send -
Receive+ 
Receive -

Polar Send -The assembly provides the loop power for the send side of the polar interface. The open cir
cuit voltage is 140 .± 18%. The maximum load current is 40 rnA. Option switches are used to select for 
current limiting (20 or 35 rnA) or a fixed resistance (510 or 290o.n. ). 

Neutral Send- The assembly opens and closes the loop power provided by the network exchange. It will 
also current limit the loop current to 5 rnA in the idle condition. 

Receive- The assembly detects the presence of current flowing in the loop (polarity sensitive). The loop 
current must not exceed 66 rnA. For Polar mode operation, internal circuitry can be optioned to limit 
the loop current (20 or 35 rnA). 

3. Logic Circuitry 

The logic circuitry handles data and control signals and it capable of being reconfigured for one of two 
basic modes of operation-Polar and Neutral. Multiplexer MLA4 (E4) does the circuit reconfiguring. 
When switch SP1-2 is closed (neutral), an output Y is the same as its A input (input B has no effect). 
When SP1-2 is open (polar), and output Y is the same as its B input (input A has no effect). An oscillator 
circuit has been included for self-exercise purposes. It is initiated by closing switch SP1-3 (G3). This con
nects the oscillator to the send data lead. The waveform generated will be squarewave with approximately 
a 6 ms period. The LED's indicate the status of their respective EIA signal leads. If an LED is on, its EIA 
signal is a "Space" or "On" conditon. 

Neutral Mode: In the Neutral mode the IF and IR signals (Idle Forward and Idle Reverse) control the 
state of the DR (Data Ready) latch. When IR is low the DR latch is set (MLA3-ll low) (F3). When IF 
is low MLA4-4 will be low causing the DR latch to reset (MLA3-14 high). The state of the DR latch is 
ignored in private line application because SP1-1 is closed forcing data ready on. In non-private line 
applications when data ready is turned on, the terminal responds by turning terminal ready on. This 
causes MLA3-6 (F3) to go high, forcing MLA5-3 (F5) high and allows MLA6-11 to go low. The low on 
MLA6-11 (TRN) causes the 5 rnA idle line current limit circuitry to be bypassed allowing the loop to go 
to full current. In private line application, (SP1-1 closed) TRN is held low. Receive data at P3-3 is a Mark 
when either RR (receive reverse) or RF (receive forward) is low. RF is low when a forward current is 
detected in the receive current loop. RR is low when a reverse current is detected in the receive current 
loop. When send data (P3-2) is a "Mark", NS (neutral send) at MLA6-8 (G6) is low which closes the 
neutral send loop. Test controls PS (polar send) for use during Neutral mode testing. When test if off 
PS is low thereby putting a negative (reverse) polarity on the polar send loop. 
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3. Logic Circuitry ( Contd) 

B. CIRCUIT DESCRIPTIONS (Contd) 

• 
Polar Mode: Receive data is a "Mark" when RR is low or when both RF and RR are high. Data Ready is 
held "Off" unless SP1-1 is closed (private line option which holds Data Ready "On"). Terminal Ready 
has no effect except LED 4 will indicate its status if SP1-1 is open. A "Mark on send data puts a low on PS 

�--(reverse loop). This is basically a level shifter. A negative voltage on send data results in a negative voltage 
at the polar send loop. Test has no effect in the Polar mode. TRN and NS are held low (MLA4) for testing 
purposes. 

4. Current Loop Circuitry 

The current loop circuitry isolates the current loops from the logic (EIA) circuitry using seven optical 
isolators (MLB5-B9B). MLB9A and B (E7) detect loop current in the forward direction MLB8A and B 
detect loop current in the reverse direction. MLB8B and MLB9B are used to detect reverse and forward 
idle line current (nominal 5 rnA). MLB8A and MLB9A are used to detect reverse and forward data cur
rent. The threshold of the data detectors can be changed from approximately 2 rnA (used in the Polar 
mode) to approximately 9 rnA (used in the Neutral mode) via straps ST3 and ST4 (F8). When straps 
ST3 and ST4 are in the 9 rnA position, resistors R56 and R57 are placed in parallel with the LEDs in the 
data detectors thereby shunting approximately 9 rnA of current. CR24, CR26-28, R44-46, C3-4 and ST2 
will limit the receive loop current to 20 or 35 rnA depending on the position of ST2. Switch SW1 will 
bypass this circuitry for applications that have external current limiting (neutral). CR23, CR25, R42-43 
and Q1-2 limit the current through the isolator LEDs to approximately 18 rnA. MLB7 controls Q5 (F9) 
which will bypass the neutral send 5 rnA idle circuitry (R40-41 and Q7-8). A low on TRN will turn Q5 
on to bypass the idle circuitry. TRB+, TRB- provide the DC bias required for this circuitry (12V). MLB6 
controls Q6 (G9) which opens and closes the neutral send loop. A low on NS closes the loop. NSB+, NSB
provide the DC bias required for this circuitry (12V). CR19-22 (E10) form a rectifying bridge for the 
neutral send circuitry. MLB5 controls the polar send circuitry which provides a polar ( + or -) voltage 
from a single-ended power source (VP+, VP-). It acts as an electronic DPDT switch to reverse both leads of 
the polar power supply. A low on PS turns off Q9 ( C7) which allows Q10 and Qll to be on. Q10 turns off 
Q12 (C9) which turns off Q13. Qll connects VP- to the output (PSS) and also turns on Q14 which con
nects VP+ to the current loop reference. The output voltage is negative with respect to the reference 
(polar send+ < polar send-). A high on PS allows Q9 to be on which turns off Q10 and Q11. With Qll 
off, Q14 is also off. Q10 being off allows Q12 to be on which connects VP- to the reference. Q12 also 
turns Q13 on which connects VP+ to the output (PSS). 

The output voltage is now positive with respect to the reference (polar send+ > polar send-). CR15-18, 
R29-31, Q15-16 and ST1 will limit the polar send current to approximately 20 rnA or 35 rnA depending 
on the position of ST1 and switch SW2. Switch SW2 selects between current limiting or a fixed resistance. 
Switch SW3 selects between two different fixed resistances (510 or 2900 f2. ). Varistors RV1-3 protects 
the assembly from abnormal voltages that may be present on the current loop lines. Switches SW 4-6 
select for normal (on-line) operation or for loopback testing (off-line). When SW4-6 are in the Test 
position, receive, neutral send and polar send are disconnected from the Telex Lines and are tied together 
in a closed loop. Switches SW2-3 are not functionable in the Test mode. The current limiting circuitry 
is always used. In the Neutral mode, polar send provides the loop power (polarity is determined by the 
EIA Test lead - see Fig. 3).ln the Polar mode, the neutral send circuitry is always closed and the 5 rnA 
idle is bypassed (see Fig. 4). · 

5. Power Supply Circuitry 

This circuitry takes the appropriate ac voltages supplied through connectors P1 and P2 (C3) and develops 
the de voltages required by this assembly. R53-54 and CR30-31 provide shunt voltage regulation for the 
± 12 V supply (limits the maximum voltage to± 13 .0 V). Voltage regulator VR1 (C4) regulates the 5.0 ± 
5% V supply. TRB+, TRB- and NSB+, NSB- are unregulated bias supplies (9.0 to 17.5 V). VP+, VP- is 
the polar send loop power supply (99.5 to 163.5 V). CR29 limits the voltage to a maximum of 208.0 V 
to protect against transient overvoltage conditions. 

--

-
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410382 DUAL EIA/NEUTRAL INTERFACE CIRCUIT CARD- TAU3 

.1. Basic Function 

The 410382 circuit card assembly provides the SCCAT based Model 42 Terminal ( 4220) with a main inter
face consisting of either an EIA RS-232C interface or a neutral current loop interface. A secondary or 
"AUX" EIA interface is provided to allow interfacing the Reperforator(l'ransmitter (R/T) unit to the 
terminal. The main EIA interface is intended for operation with a modem.. Both EIA interfaces are termi
nated in standard EIA type connectors which are mounted to the noncomponent side of the circuit card .  

The neutral current loop interface, which functions i n  parallel with the main EI A  interface, provides 
operation on all known neutral current loops such as those provided by the Telex network. Loop connec
tions are made via a terminal block located on the noncomponent side of the circuit card. 

2. EIA Interfaces 

The EIA signals to and from the 410382 circuit card will be +3 V to +25 Vdc to represent an "ON" condi
tion for control signals and a "SPACE" for data signals. An "OFF" or "MARK" condition is represented 
by a voltage level of -3 V to -25 Vdc. Following is a list by pin numbers of the signals present at both EIA 
connectors: 

The main EIA interface shifts the logic level signals from the controller (J103)� to EIA level �ignals for 
application to a modem (J105). It also shifts the EIA level signals from the modem to logic level signal 
required by the controller. 

SD (Send Data) from the controller at J103 pin 19 (B3) is a mark when high and a space when low. The 
signal is inverted at MLB10-12 and is applied to MLB9-4 (C3). MLB9-6 will be low when SD is spacing 
thereby illuminating LED 1. The inverted SD signal is inverted again at MLB11-2 (B4) and applied to EIA 
driver MLA8 on pin 2. MLA8-3, which is connected to the main EIA connector (J105 pin 2), will be 
approximately +12 V for a space and -12 V for a mark. The DTR (Data Terminal Ready) signal at J103 
pin 5 (C3) functions identically as the SD signal. LED 2 will be illuminated when DTR is active. J105 pin 
20 will be approximately + 12 V when DTR is on and approximately -12�hen DTR is off. The remaining 
three signals from the controller, SRTS (Secondary Request to Send), RTS (Request to Send) and AL 
(Analog Loop) are applied directly to their respective EIA drivers. 

The CTS (Clear to Send), DSR (Data Set Ready), DCD (Data Carrier Detect) and RD (Receive Data) from 
the modem are applied via J105 to MLB8 (D5) which shifts the EIA levels to logic levels. The outputs of 
MLB8 at pins 11, 3 and 6 will be low when the CTS, DSR and DCD signals are active (approxinlately 
+12 V) and high when inactive (approximately -12 V). The output at MLBS-8 (D5) will be high when RD 
is a mark and low when a space. The output of the CTS receiver (MLBS-11) is applied to the controller 
via J103 pin 12. The outputs of the DSR and DCD receivers (MLBS-3 and 6) are applied to MLB12-4 and 
5. When these two inputs are low, the output at MLB12-6 will go low forcing MLB13-3 high. 

If ST1 (D4) (Normal/Private Line) is in the "Normal" position, MLB12-8 will be high, placing a low on 
J103 pin 15 via MLB10-4. Additionally MLB10-6 will go low illuminating LED 3. Should ST1 be in the 
"Private Line" position, MLB12-8 will be high regardless of the state of the signal at MLB12-10. The DR 
(Data Ready) signal at,M1B13-2 is generated by the receive side of the neutral current loop circuitry and 
is used to control the DSR output to the controller when the neutral current loop circuitry is selected as 
the main interface. The output of the RD receiver at MLB8-8 drives MLB12-1. MLB12-3 (D4) will follow 
the condition of pin 1 since the RD input at MLB12-2 is low until driven by the receive side of the neutral 
loop interface. MLB12-3 drives the RD output to the controller via J103 pin 17 and will be low for a 
space and high for a mark. In addition, this signal is double inverted by MLB10-10 and 8 (E4) and will 
illuminate LED 4 when RD to the controller is spacing. 

The auxiliary EIA interface which terminates at J106 ( C3) provides a means of interfacing the Reperforator/ 
Transmitter (R/T) unit to the terminal controller. This interface operates independently and provides 
only level shifting. Signal polarities are the same as those on the main EIA interface. 

l 
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B. CIRCUIT DESCRIPTIONS (Contd) 

410382 DUAL EIA/NEUTRAL INTERFACE CIRCUIT CARD- TAU 3 (Contd) 

3. Neutral Current Loop Interface Circuitry 

The neutral current loop interface maintains 2500 V de isolation from the EIA and logic circuitry, and 
frame ground. The send side of the interface will operate within an open circuit voltage range of 10 to 276 
V de and a closed circuit current of 16 to 72 rnA in either a half or full duplex configuration. In addition, 
it will limit loop current to approximately 5 rnA when in the idle condition. The receive side of this inter
face will detect both the idle (5 rnA) condition and the full loop current (15 rnA or greater) condition. 
The receive loop current must be externally limited to 72 rnA. 

The neutral current loop interface is the alternate main interface for the 410382 circuit card. The func-
tion of the receive circuitry is to detect idle and data loop current in both the forward and reverse A: 
direction. The function of the send circuitry is to open and close the loop in response to a mark/space • 
command and to set the loop current to 5 rnA in the idle condition. 

Optical isolator MLB1 (E7) detects idle loop current in the forward direction whereas MLB3 (F7) detects 
idle loop current in the reverse direction. When reverse idle current is detected, MLB3-5 will go low there
by setting the Data Ready Latch at MLB13-13 (E6). The latch output at MLB13-8 will go low which is 
the alternate source for the main DSR signal to the controller. When forward idle current is detected, 
MLB1-5 will go low causing the Data Ready Latch to reset. Optical isolator MLB2 (E7) detects forward 
data current and isolator MLB4 detects reverse data current in the loop. Resistors R1 and R3 shunt 
approximately 9 rnA of leop current from the optical isolators. 

Resistors R2 and R4 limit the forward and reverse loop current through the optical isolators to approxi
mately 20 rnA. The remaining loop current is passed by Q1 and Q2. When a forward loop current of 15 
rnA or greater is flowing, MLB2-5 will go low. MLB4-5 will be low when a reverse loop current of 15 rnA 
or greater is flowing. These outputs are double inverted by MLBll and gated at MLB13. The output at 
MLB13-6 is the alternate source for the RD signal to the controller. 

Timer MLB7 (C6) with its associated components is set to free run at approximately 20 kHz with a duty 
cycle of about 70%. This timer in conjunction with Q6, T1 and associated components form a de to de 
converter with 2500 Vdc isolation from primary to secondary. The voltage at the secondary of T1 is 
rectified by CR 8 and filtered by C4 and C5. The output is approximately 12 Vdc and is used as an 
isolated bias power supply for the neutral loop send circuitry. The SD signal from the logic circuitry is 
connected to MLB9-2. Wlien SD is a mark, MLB9-3 will be high turning off the LED in optical isolator 
MLB5. The 5 rnA idle current limit circuit consisting of Q4, Q5 and R6 is enabled via R 7. When SD is 
spacing, this circuitry is disabled since the transistor in MLB5 is turned on. The DTR signal from the logic 
circuitry is connected to MLB12-13 and is gated with the SD signal on MLB12-12. MLB12-ll will go low 
when both DTR and SD are low. This low causes MLB9-8 to go high turning off the LED in optical 
isolator MLB6. The send switch (Q3) is turned on via R9 thereby allowing full loop current to flow. When 
either DTR or SD go high, the transistor in MLB6 is turned on thereby turning Q3 off preventing the flow 
of loop current. A full wave bridge consisting of CR3 through CR6 allows the send circuitry to operate 
with reverse polarity applied at TB1. RV1 protects the send circuitry from transient voltage surges. 
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410719 DUAL FONT CIRCUIT CARD 

1. Basic Function 

MANUAL 534, 3-13 

The 410719 dual font card is used in conjunction with a 43 printer logic card to provide the necessary 
logic for alternate font capability in pin and friction feed printers. The card is a daughter card that plugs 
into the 40 pin socket normally occupied by the MAPL MOS chip on the logic card. 

2. Detailed Circuit Description 

MLB1(XFC/2) is a 64 pin MOS chip whose circuitry is derived from the MAPL3 logic and is designed to 
accept parallel input data on a demand basis and in turn generates the line feed motor, carriage motor, 
print head and bell signals for the matrix printer mechanism. In addition to these functions, the XFC/2 
also provides control and timing to access external EPROMs containing print character font data. The 

� 
internal font option inputs have been eliminated. 

._ 

._ 

• 

• 

Eleven outputs of MLB1, C1 to C3 and AO to A 7, are provided to address ROMs MLB2 and MLB3. RPA3 
provides the necessary pulldown resistors for the open-drain devices. RDO to RD9 are the nine inputs that 
are utilized to accept print character font data from MLB2 00 to 07 and MLB3 output 00. 

SPA2 

SW1: EXTERNAL FONT TEST 
OFF - first font (first 1K address of ROM) 
ON - second font (second 1K address of ROM) 

SW2: FONT SELECT 
ON - external font mode 
OFF - internal font mode 

SW3: EXTE NDED EXTERNAL FONT 
OFF - upper 7 flower 7 print levels 
ON - all 9 print levels 

SW4: PRINT LEVEL 9 CONTROL 
OFF - level 9 driven by ROM 
ON - level 9 always zero 

The FS lead provides a means of forcing the XFC/2 device to derive print character data from an external 
ROM. With FS=O, XFC/2 will be forced to the external font mode. With FS=1, the XFC/2 will power-up 
in the internal font mode and respond to SHIFT-OUT and SHIFT-IN characters received via DO - D7 
inputs to enable external or internal font mode respectively . 
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1. 

C. CIRCUIT DIAGRAMS 

4107 46 SSI Interface Circuit Card 
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C. CIRCUIT DIAGRAMS (Contd) 

2. 410754 Terminal Auxiliary Unit- TAU2 

A 

8 

c 

D 

E 

______ _. _______ 2-------L-------3-------L------4-------L-------s------�-------
CIRCUIT NOTES; 
101. VOLTAGE VOLTAGE RANGE 

+12V +10.8 TO 13.2 
+5V +4. 5 TO 5.5 
-12 -10.8 TO 13.2 

102. INTEGRATED CIRCUIT BATTERY CONNECTIONS: 

·� 

PART NO. 
335529 
474032 
474000 
474004 
474008 
335528 
335522 
326801 
404049 
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110 
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1 ,......-
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�DICATES LOCATION ON CIRCUIT CARD 
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C. CIRCUIT DIAGRAMS (Contd) 

3. 410755 Terminal Auxiliary Unit- TAU1 1 1�2 ---......1�---4---

A 

CIRCUIT NOTES 

101. VOLTAGE VOLTAGE RANGE 
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s ___ ....,j....._ __ _ 6----.i----

INFORM ATION NOTES: 

201. ALL RESISTORS 1/4 WATT AND RESISTOR VALUE IN OHM S, 
UNLESS SPECIFIED . 

, 
.I 

202. ALL CAPACITOR VALUES IN MICROFA R A D S ,  UNLES S SPECIFIED. 

203. � INDICATES MALE TERMINAL 

---< INDICATES FEM ALE TERMINAL 

204. LOGIC DESIGNATION �...-INDICATES PACKAGE PIN NUMBER 
3 

INDICATES LOCATION ON CIR CUIT CAR D 
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C. CIRCUIT DIAGRAMS (Contd) 

410710 Answer-Back Circuit Card 
______ _. _______ 2------�-------3 ______ _. ______ �4------�-------5------�------

CIRCUIT NOTES; :;IN .. FmO;;;R=oM;;;,;;;A,;. T,;.IO;;;N-.;N=O;;,T;,;E:;,; S=:'= ========== __1_� �IIISWER 
410710 101. VOLTAGE; VOLTAGE RANGE: 201. ALL RESISTORS 114 WATT AND RESISTANCE VALUE IN 

OtWS, UNLESS OTHERWISE SPECIFIED. 
+!iV +4.5V TO +5.!5V 

102. INTEGRATED CIRCUIT P OWER CONNECTIONS: 
202. ALL CAPACITOR VA LUES IN MICROFARADS UNLESS 

OTHERWISE SPECIFIED. 

10 '· 

DESIGNATION TVPE 
MLAI2, C2, C7 TTL 

MLBI C9 TTL 
MLA2, B!5,B61,BII,CIO LOW POWER SCHOTTKY 

MLB2,C6,CI3 . 

PART NO. +5V 
339009 14 
339602 16 
474000 14 
474002 14 

LOGIC GND 

7 
7 

203. --( INDICATES FEMALE TERMINAL 
� INDICATES MALE TERMINAL 

204 LOGIC DEstGNATION' 

MLAI3,CI,C5,CII . 474004 14 7 �NUMBER INDICATES PACt< AGE PIN -----
MLB9 ,BI3 . 474008 
MLB4, C4 .. 4 74 1 61 
MLB:S, 814 CMOS 404006 
MLA 10 .. 404202 

14 
16 
I 16 

7 
• ' • 

�CODE INDICATES LOCATION ON CIRCUIT 
CARD. 

-
MLI12,CI2, 012 MONOLITHIC SILICON 404555 

BIPOLAR (SEE NOTE 208) 33HOO 
• I • 

20!5. ;'iiOM (32 X 8) IS NOT PART OF 410710. PROVIDED 
LINPROGRAMMED IN 450900 ANSWER lACk MOD. KIT. MLA4 16 

MLAII LINEAR 335521 14 7 

206. SWITCH PACK DESIGNATION: 
SPA!S SW4 

..---
,....--

SWITCH OPTIONS: I L-SWITCH NUMBER 
SWITCH STATE DESIGNATION FUNCTION ITO ENABLE FUNCTION) CODE INDICATES LOCATION ON 

CIRCUIT CARD 
--SWITCH PACK 

GROUND DESIGNATION: 

SWI •• 
SW� PARITY BIT SENT EV N N 
swz 8TH BIT MA K OFF OFF 207. 

LOGIC GND.7 SW3 BLIND"ENQ:'FRON ON AUX R-T 

AT CUSTOMER tO ISSUE 2A: SW4 LOCAL COPY OF ON zoe. ANSWER BACK 
A . STRAPS STI AND ST2 ADDED FOR 

MANUFACTURING PURPOSES. SPA5- ANSWER BACK swo ON ANSWER ON 
WAVEFORM DESIGNATION; 
m= MILLISECONDS T DU-ON 209. 

SW6 INTERFACE UNIT ALL OTHERS· OFF 
U = MICP.OSECONDS 

SW7 ANSWER BACK ON ON HERE-IS 

,swo ANSWER BACK ON ON ENQ. 

I 
2 

c�S 

So�� 
T

�8V 
+OV ·-·-... -•• -1�u;:t---,j, 116 3 

SWE '\7 
3 R3!S .- �C

M
ILO 

I I  _..-,.:: IU 4��t< 4.�� 4.� 4.7t< 1,WEORDI 1 2 RDI 

.t �� ��10 � 
330 + C32 :�7� CS 34 ICS ORD2 I I RDZ 

R32 4,7K 

� .01 +!SV ..s::+4BV 
POE 39 IPS ORD41 g RD4 

r--
-.�\1.-

-
+ .. !SV �+41u.tV 

OV 
+

f
V TDB M 1088 ORO� B RD5 

.-
-IL . L•s L..-----T'-'o"s'--"'23'-!IDi oRoef-7!...----'""'"�"__.,=..,� '=..J 

16 10 -i
�2V 

3 
2 

OO I TDI 26 lOBI ORD7 6 R07 +4·8�c:Wl!.s 
CEP CET \ 'L' ML I � C5 \..::0 5:J-:_I ........... 16....-ioi( ML Ol 2 T02 27 IDBZ lXR j-!2'-'I __ __:M:..;R�.,--·-,.--

-

� PE 330 B!S !S 
02 3 TD3 28 1083 25 TSO +4IIV;t__• 

r--t-<t-'6"-tP3 03t-;-l:,-l --1r------+-------'l-:'-{3 A3 03 4 TD4 29 1084 
050 � �OV I 

J.,. � P2 Q2 1 2  12 A2 MLA4 04 5 T05 �. 108� 
1258 

20 RS:t �VxCPS 
V � PI 

MLB4 
Ql 13 II AI D 6 TD6 31 1086 ;:�A 18 ii �fN SOCPS 

�PO aol-'1'-'4'--f--------1------.....l.ll..fA,o 06 7 �"M"J"""sJref TOT 1087 INP l3!i MPI 
�111ft �� � 14 A4 07 9 

R27 +!SV ML83 INRI 38 NOB I 

16X +5Y::l:NABLE CIO :OK RDA 19 �:�T 
ITCP 4° CLOCK 

OV RESET AB 'i1 __j15 J'-01 �O � tRCP�. 0--f----
Ot (;l,o \1 

13� � -Hs�;lf 3 
�� 

4 
Ro: Ifi �=� !� ::: � :: CEP c:� J.L_- �";"�£l�JJ�.:.:!.

-
-
-
-- -""�if'"IC_.::-l"�[!I

M
=Jii�l_iz__

I2
J--;==l--l�(!.!:: L�AS!!:!T:_'�c Hj! A�R;._:+!;!1Ll ---====�6��!_:T!._--=""'li-I--J �P2 cp"...!-

' 

� Pt MLC4 IL�===============1�==�J P'OIA 
� PO _!!_+5v I J301A � ,...----,.-i-----+++----------------!H-..-----+L< 

I � PE Q J � RIO REC. DATA +5
�;t.»S; :17 

�=

4

J: 

+

�

O

���x1

3

�?
o
��:··��

J=::t
:
3

==��

C

!

P

=

S

=�

' �'-.:.
8
!.9j.'-'

131�6V<.B�K,-
+OV �O 

8 SEND DATA +S6vL
M
s. � 19 

� 17l ··��. 
• 

5 ' '-

'/ 19 
+OO

V
V.,

M
S 

6{ �� 14 I l I
I /-�+-��,��-----1-+----� S� 0-1-------�------��---------------f--44 ·pL 6 12 II lr:SP���-7 SW; 4�--------·--�----

" RSY 2V;t_M I c 
�

L � RI: . ,..----1--....!l�----IHI--------1--�o!:!v.:..;s!.:;-..,:;,u 13 85 
14 LoCAL 13 ... sv-,OFF I 

TERM, READY COPY OV�O
� / 5 Tii 

� .. 14 +
s��:�EL DUPLEX !HALF/FULL) 

' 
3 +5���� AL 
15 TAU/TDU READY 

I 
3 

�)l2 Rl7 
� IK I 

/ 6 I 
I 

I I 
' I 
L2 I 

16 : 
� 18 : 

' 7 I 
I "' 
I 

2 ML I 
13 

+5V 

1 114 

r� ' � 6 All 
.... 
SW3 14 

RTSIAUX) 

RTS 

DL 

DII 

TW2 
TWI 

+5V 

+12V 

I '
' 3 

���F :12' 

(ru�,+��z"y"l?�FF : I 0 ' 

.. ��s� 115) 
+>Ov"l:'�� ' 6 

-12V 
LOGIC GROUND 

" '  
I 

9 I ��r------------+---------------------+----------------------------------------------���--�-----·� ' . 
TAU I TDU RE AOY ' 

( 20' 

3 4 5 

• 



., 

._ 

� 

• 

.s 1 a ____ .... ___ _ 

BACK CARD 
ISSUE lAS 2A 

-

-

-

+OV 

CO&afTDII CLOCK 

HV �0 
C2 

OK 

.I 
ENQ 

._ 

I COI.IfT 3�+5V 
OV .�•�- • 

211 R 

9 
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10 II 
�--��"HERE IS" DECODER � 

+OV HV I 
"SYN" 

! 

! 

!!. 
! 
! 
!!. 
H 

IXR 
+OV--, M] +OV� IOCP 

OV Ls OV L- 30CPS 
21 

MR 
+5Y 

Rl2 R31 
680 IOK 

r--

swz 
�;z, 

I 
I 

I � '"I 

��·----- _J;"J 
: ···*' 

_j l-_ 210.,.(:00CPS) 
-� r 570a(IOCPS) 

JL.J+::� 

HERE IS 

l 1011.!2 8 •• !t 

,_.....,.. 
T+SV 

ov 

BACK I 5 ANSWER I 

••• 
IOK 

A 

8 

c 

D 

E 

F 
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C. CIRCUIT DIAGRAMS (Contd) 

5. 410718 Selective Calling Circuit Card 
r-------'--------L-------�·--------L-------3--------�-------·------��------5--------�---6-

A 

e 

c 

D 

E 

CIRCUIT NOTES: 
101. VOLTJ'.GE VOLTAG E  RANGE 

+I ZV +I0.8T0+13.2 
H�V +4.5 T0+5. 5  
-12V -I O.B T0-13.2 

CIRCUIT NOTES CONT'D: 
103. SWITCH OPTIONS: 

SWITCH STATE 
OESIGIIATION FUNCTI ON (TO ENABLE FUNCTION I 

LEVEL I 
SW2 

102. INTEGRATED CIRCUI T BATTERY CONNECTI ONS: SW3 
�WI� 

TYPE DESIG. +7.5V HV 
TTL MLA4,A5 14 
TTL MLC41 CS,CI 1 6  
TTL MLA 21 C2 16 
MOS MLB3 I 40 

LOGIC -IZV 
••• SPA I SW!5 GNO. SW6 
SW7 7 

• 
• 

20 

�7 

21 

14 

�W I� 
W2 
W3 

SPCI ;; 
••• 
SW7 

tWI 
W2 

SP82 WJ 

W4 

r---, 
I SP:�, I 

I 
1 31 SW2 I 2 
1 2  I SW3 I 3 
I I  I SW4 I 4 
I r "'§11'1-""1 14 
2 I SW2 I 1 3  
3 I SW3 I 12 
4 

10 
9 
• 

I SW4 I 
I I 
L:,:c� .J 

r 5PA7--, 
I sw5 I 
I G SW6 I 
I � SW7 I 

• I"( svg"., 
• 
1 

TERMINAL 
I/0 

J301 
I 

I ( ••• I 
I 0 SW7 I 
I I 
I SPCI I 
L __ _j 

I TERMINAL READY 

I I  

5 
• 
7 
10 
9 
• 

FIRST ANSWER81tCK 
CHARACTER 

LEVEL 7 

LEVEL I 

OFF s MARK 
QNsSPACE 

SECOND ANSWERBACK OF'F"'IIARK 
CHARACTER ON • SPACE 
LEVEL 7 

GROUP ANSWERBACK ON 
BROADCAST ANSWERBACK ON 

SPEED SELECT ON=300 BAUD 
OffsiiO BAUD 

ANSWERBACK- SELECT ON =FIRST IIID SECOtiD ANSKRUCK CHARACTER PROGRAMMED (POSI TIVE REPLY I 

+OV 

FIRST ANSWERBACK CKARACT£R PROGRAMMED PLUS DELETE (NEGATIVE REPLY) 
O FF= FIRST ANSWERBACK CHARACTER PROGRAMMED PLUS ACK (POSI TIVE REPLY) 

FIRST ANSWERBACK CHARACTER PAOGRAMMED PLUS NAK (NEGATIVE REPLY) 

16 r:- - --- --- ., 

I 
I RP81 
I 

I 5.6K 
I 

L_ - ----- __ _j 
15 14 13 12 2 3 4 5 

� 

• 1 6 9 I I I  
r-- - - ---

, 
I RP81 I 
I 5.6K I 
I II& +5V L ______ ...J 

co 'V' 1200pfd 

2 lA MLAZ 
• • I Y  

2A 
II 3A 2Y 1 
14 4A 
3 1 8  3 Y  9 
6 28 
10 38 12 
1 3  

r-l-48 SEL 
OUTCTRL 

'(15 

;r.l. 4 

OUT CTRL SPBZ 
SW4 2 lA h 5 2A SEL r-l-I I  3A IY 4 

3 10 
6 28 2Y 1 
10 38 

14 4A 3Y 9 
13 48 MLCZ 

FIR 
I I  

13 
FIC ��------__JI�2 &�----

8 

SBRO � 
soc 0>-----_...2 �"'� ------

II 

��2� 0�7·-� IN�T�E�R� L�O�CK�S�W�I T� C�H� ------��---------------------���2�MLA5>)0�13�---
15 1 � 

1 7  RECEIVE DATA 
I I 12Y 

--------�----6--

• 
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� 8 g 10 11::-1 
INFORMATION NOTES CONT'D. 410718 SELECTIVE CALLING UNIT INFORMATION NOTES: 

15 
XTL XTL 

--.ll TOI ROI 
10 

RDZ 9 
___!!, T02 ItO! 

I 

RD • 

__.!! TOO 

_..!! TD4 

__..!! ANSBK 

scu 
ML85 

__...!! TOO 

__ !_! T06 
Giiiii •• • r..:-sw1-l 1 

___'!;J TD? iiijiiO .. .I .... SW2 I 2 
ol I, .. SW3 SP 

I" I 
I SP82 I �7 

___!! L ___ .J 
t I 

ROO • 

RD8 • 
___!.l! 12 RD7 4 

___.!! G l  

__.....!.! Rll •• R4 G2 1.8K I.IK I.IK 

___.!! Bl 
•o CTS 

___.!! 82 OSR 32 

co 31 
__..!.! TR 

.-o :n 
__.....!! TiiiFiDY ... 
____!..!. ROP eRI 

•• R5 ---.!!. VGG I.IK I.BK 
__.!... 

I/2W I/2W 

201. ALL RESI STORS 1/4 WATT AND RESISTUCE IN OHMS UNLESS SPECifiED. 
202. O�tEit't�t�?f,EV:.LUES IN IIICROfARADS 

205. �INDICATES MALE TERMINAL . 
204. LOGIC DESIGNATION: � �l'�KBN:: ·=rJCATES 

� COD� INDICATES LOCATION ON CIRCUIT CARD 

205. POSITIVE LOGIC SYMBOLS ARE EMPLOYED. 

206. CROSS REFERENCE DESIGNATION: 
co 
I L__eOLUIIN 

ROW 

207. SWITCH PACK DESIGNATION: 
SP 84 SW4 ��SWITCH NUMBER 
\___ LOCATION ON CIRCUIT CARD 

SWITCH PACK 

I A YO 10 
2 

• Yl 1 4  
• c Y2 13 
4 G2A Y3 12 

+5V� Gl Y4 " 

� G2B YO 10  
YO • 

Y? • 
MLC5 

I A YO 10 
2 • Yl 14 
• c Y2 IS 
• Gl Y3 12 

p 
... Y4 II 

G2B YO 10 
Y6 • 

Y1 • 
MLC6 

I YO 15 A 
• • Yl :14 
3 Y2 .. c 

�!.(f± 
Gl Y3 12 

G2A Y4 " 

YO 10  
y • 

Y? • 
MLC4 

R8 
5.9K 

•• 

5.9K R2 
3.9K R I D  

12V 3.9K 
Rl 

+12\1� 
3.9K 112W ... 

201. RESISTOR PACK DESIGNATION� 
RP  OS 
\ "\._LOCATION ON CIRCUIT CARD 

\.__RESISTOR PACK A 

209. GROUND DESIGNATION: �LOGIC GROUND 

�RAM£ GROUND 

RWO 
liWT 
iiW2 
••• 
"IIllA 

RWO 
••• 

Rw'i' 

Riii 
li1ili 
RWIO 
iiffi 

-Rwil 

RWI! 
li1ii4 

lfiii! 

co 

-cr 

CT 

� 

C4 

n-

co 

C'f DATA SET 
1/0 
J302 

I 
CLEAR TO SEND I 0 � 

" 
I DATA SET READY . ... 

7 
I CARRIER DETECT . � 

I 
, 

RECEIVE DATA .... 
I 

, 
I 20

) 
DATA TERMINAL READY 

I 2 " TRANSMIT DATA 

8 

c 

D 

E 

F 

7 8 9 10 _jG " 

vss TO 35 
� vee 150 1/ZW Rl2 I 4 ... 34 REQUEST TO SEND RTS Poif--:1- 750 I/2W LOGIC GROUND I . � 
r VDD 

T
eo . FRAME GROUND I I) .I 

rf7 



534,3-24 

6. 410719 Dual Font Logic Card 

C. CIRCUIT DIAGRAMS (Contd) 

______ _. _______ �------�------ ------��------•------�-------

A 

G 

CIRCUIT NOTES: 

10 I. VOL TAG£ VOLT AGE RANGE 
+!IV +4.5V TO +5.5Y 
-5V -4.5VT0-$.5 V 

102. INTEGRATED CIRCUIT BATTERY CONNECTIONS: 

103. SWITCH OPTIONS: SWITC H STATE DESIGN ATION fUNCTION I TC ENABLE FUNCTION) 
S W I  EXT£RIIAL FONT TEST OFF s FIRST FONT 

ON::: SECOND FONT 
swz FONT SELECT OFF= XFC/2 INTERNAL FONT 1100[ 

ON= EPROM EXTERNA L  FONT 1100£ 
SW3 EXTEND€0 EXTERNA L  FONT OFF= UPPER 7/ LOWER SEVEN 

PRINT LEVELS 
ON• AL L  9 PRINT LEVELS 

SW4 PRINT LEVEL 9 CONTROL OFF s LEVEL 9 DRIVEN BY EPROM 
ON= LEVEL 9 A LWAYS ZERO 

+SV 
J1f1 • 

SWI SPA2 
L13 I DATA BIT It I 

�12 I DATA BIT I 

..,,, I DATA BIT 2 

'to I DATA BIT 3 

;_ 9 I DATA Bl T 4 

;_8 I DATA BIT 5 

; 7 I DATA BIT 6 

;_6 I DATA BIT 7 

;__,.I LOAD DATA PRINTER 

�15 1 REQUEST NEXT C HA RACTER 

;_ 4 I LINE LENGTH 0 

' 5 I LINE LENGTH I 

� 161 RIGHT HAND MA RGIN 

' 17( LEFT HAND MA RGIN 

'181 VELOCITY ENCODER 

'191 CLOCK 

;211 CLAMP SWITCH 

�30 I BELL 

'zgl LINEFEED MOTOR IJt 

�28 I Ll NEFEED MOTOR 1112 

;_271 LINEFEED MOTOR I 3 

'zol LtNEFEED MOTOR 114 

zsl C A R RIAGE MOTOR lilt 

241 CA RRIAGE MOTOR fl2 

� .. 1 C A R RIAGE MOTOR 113 
� .. 1 CA RRIAGE MOTOR Ql4 

'391 PRINT HEAD LEVEL I 

;3.1 PRINT HEAD LEVEL Z 

' 371 PRINT HEAD LEVEL 3 

'361 PRINT HEAD LEVEL 4 

� .. 1 PRINT HEAD LEVEL 5 

;3.1 PRINT HEAD LEVEL 6 

'331 PRINT HEAD LEVEL 7 

�321 PRINT HEA D LEVEL 8 

.;_ 311 PRINT HEAD LEVEL 9 

� D 
I 
I 

/201 VDDSW 

L40i -5V ( I I +5:0! +5V l C2 Cl 
0.1 'l'L-----�; 0.1 

43 DO 
44 D I 

45 DZ 
46 03 
47 

04 
48 05 
49 

06 
50 07 

40 LOP 
42 RNC 
6 0  

LLO 

59 LL I 
41 

RHM 

'5 g L HM 
38 YEN 
31 CLK 
3° CSW 
17 BEL 
18 LM I 
IS LM2 

Z O  LM3 
Z l  LM4 
ZS CMI 
ZT CM2 
ZB CM3 
zg CM4 
• PHO 
• PH I 
7 PH2 
• PH3 

IZ PH4 

13 PHS 
14 PH6 
I. PH7 
16 PHB 

32 

64 

MLBI 
XFC /2 

C I 61 

cz 62 

C3 63 

AD 51 

AI 52 

A2 53 

A3 54 

A4 55 

A 5 5
6 

A6 57 

AT .. 

ROB 3T 

FS 4 

ELO II 

PTOf 9 

TOF 10 

TST 2 

LFF 3 

ROT 36 

RD6 .. 
RD5 

3 4  

RD4 33 

RD3 
.. 

RD2 24 

RDI Z3 

ROO ZZ 

DUAL FONT LOGIC CARD 
410719 ISSUE lA 

r---, 

4 1 \V:i '· 
I I 
I I 

z I '!} I r 
I " I 
I I 

3 1 SW3 I o 

L�' _ _, 
�'7 

+JV 

1 

1 
� 

L.� ------r------4,------,----- ,-----,-------
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INFORIIATIOII NOTES: 

201. ALL CAP&CITOit 
IIII:CIPIED. 

\lt.LU£1 IN IIICIItOFAIIIADI UNL 

zoz � 
• . ... 

• INDICATES IIALE n:RIIUIALI 

205. SWITCH PACK DESIGNATION: 

' 

0 II 

I . , .. ... �SWITCH NUIIIU 
LOCATION ON CIRCUIT 
SWITCH PACK 204. ttESISTOII IIACIC DESIGNATION: 

.. � �LOCATION ON CIRCUIT CARD 
RESISTOR PACK 

Z05. IMOUN D DlSIGNATION: � LOGIC GROUND 

r-------
R;! I 

-
--

-, 

I ... 

�.>.>.>.>.>��.> � � ! ¢ >' >' • • > >.>. • I 
-- .- .- .- .- - , , .. io ,, .-

-' 

• 

+
r 

A O  V P P  J,.L..._j 
7 ., 
• •• 
S AS 

• •• ------------------------�-4--f-���-�--��--i--+���--------------�·�
AS MLB3 

--------------------------��i--+--�i--+--��-4--����-----------2·�·· :�� 
I AT 

.. .. 
----------------------------------�._4--+--��-4--��-4--4--+��---!·�· •• ..� 

--------------------------------------'-���4--+��4--+--+-��----�••q

••• cs� 
----------------------------------------���i--+��4--+--+-��---�--�·� ·· 

L------' �7 

'--+--if--+-+-if--+--f--1-+--f---'"'-l•o YPP z• 

+SV 

'---1--if--+--+-if--+--f--1-+--'�·· •• �·----------------------� 

L��--t--+--�4--+--�-'!!....1•• ooi-1U0L-------------------. 1 '-�-4--+--+��i--+--�·�·· ··1-·�·�----------------, 
'--+�--i--+-i�i-�·�A4 03>�··�------------� 

,__���+-����·�·· ���2 ···�··�----------� 

L�-4---1--�--�· •• 2 716 os.I''W"L--------, 

'--+-4--����� �I'��•L----� 

L�-4--�··�.. 01 � 
L-1----ll AO PD il!-

1..-l.! AIO CS � 

•7 

_, 

� 

---....,.-----.,. • tl r • -ro-

.. 

D 

E 

1-

; 

f--

, 
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C. CIRCUIT DIAGRAMS (Contd) 

7. 410038 Telex Interface Circuit Card 

A 

B 

c 

D 

E 

CIRCUIT NOTES: 

101. VOLTAGE; 
+12 
+ 5  

102. 

-12 
TRB+TRB
NSB+ N$8-

VP+ 
VP-

VOLTAGE RANGE! 
a.z ro rs.o 

4.7� TO 5.25 
-1.2 T O  -13,0 

12 NOMINAL 
12 N OMINAL 

140 NOMINAL 
-140 NOMINAL 

EARLY DESIGN 

PART OF 420301 ASSEMBLY 

SEND DATA 

(SO) 

POWER SUPPLY 

4 

201. ALL RESIS TORS 1/4 WATT AND RESISTANCE VALUE IN 
OHMS, UNLESS S,PECIFIEO. 

202. :t�
c
fF�:t�ITOR VALUES IN MICROFARADS, UNLESS 

� INDICATES FEMALE TERMINAL 

� INDICATES MALE TERMINAL 

204. CIRCUIT REFERENCES: 

J.. INDICATES LOGK'; COMMON 'tf (ALSO RE:FEROICEO TO FRAME GROUND) 

+ INDICATES CURRENT LOOP COMMON 

205. CONNEC TOR INFORMATION; 
� Q£5CBIPT!ON 

P I  A C  VOLTAGES FOR LOGIC POWER 
P2 AC VOLTAGES FOR CURRENT LOOP POWER 
P3 EtA SIGNALS TO/FROII TERIIINAL 

T B I  TELEX CURRENT L O O P  LINES 

CR9 

LOGIC Cl RCUITRY 

206. SWITCHES: 
•CLOSE:O IN NORMAL POSITION 

SW4, SW5,SW6 -12,3)15,61 

• CLOSED IN RESISTOR POSITION 
SW3-(I,ZJI4,51 

• CLOSED IN 29QQ.A POSITION 
swz �.31 (5,81 

6 

• CLOSED IN EXTERNAL POSITION 
SWI-(1,2)14,5) 

• CLOSED IN 230V POSITION 
AC SELECT-12,31(!5,61 

Rl2 

4.7K 

VP+ 

CR29 
190V 
•• 

v -

6 

• 
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420301 TELEX INTERFACE 

W/410038 CIRCUIT CARD 

+0 

... 

... 
ZZOK 

,...*�·:�. I // , 
I 

I 

0... 
I 

� 
4 

... 
·-

L....... 

POLAR SEND SWITCH 

RZ8 IZK 8211: RZT "" �··· 3.3K I � 1/ZW 1/ZW � 3.3K 

�"t-J� 014 

... �··· BZK· BZK 
1/ZW IIZW 

...___ CRI4, 

••• 
••• 
1/ZW 

� 

RZO 
••• 
1/ZW 

RZI � RZZ 
IZK BZK 
IIZW IIZW 

.c ... 

-

--- �09 

CURRENT LOOP CIRCUITRY 

WcRZ5 

-

CRI5 
.. 

---. 

CRI6 
'� 

10 

R47 

150 3 W  

L. 
• •• • •• 

IK3W 1.5K 5W 

CRIB 
R/L 

� • 
w 

Ql6 

� �>----?STI 
�� 
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.... 
.... 
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. ... CRIT 
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C. CIRCUIT DIAGRAMS (Contd) 

8. 410382 Dual EIA/Neutral Interface Circuit Card- TAU3 

A 

B 

c 

D 

E 

F 

2 4 

410382 DUAL EIA/NEUTRAL 
INTERFACE 

CIRCUIT NOTES· 

101. SUPPLY REQUIREMENTS 

� RANGE (VOLTS) 

+SV 4.7!5 TO 5.25 

+12V 11.4 TO 12.6 
-12V -11.4 T0-12.6 

102. STRAP OPTION 

DATA SET READY I CARRIER DETECT FUNCTION ST I 

EXTERNALLY CONTROLLED IN NORM POSITION 

Jl03 

I 

13 : 

INTERNALLY CONTROLLED IN PRIVATE LINE POSITION 

AUXILIARY 

110 

+12V 

q1 -t--t----1!----1�.,_---+----1�---1-- -12V 

2 

INFORMATION NOTES 

2
.
01. ALL RESISTORS 1/4 WATT AND RESISTANCE VALUE 

IN OHMS UNLESS OTHERWISE SPECIFIED. 

202. ALL CAPACITOR VALUES IN MICROFARARADS 
UNLESS OTHERWISE SPECIFIED. 

203. ---< INDICATES FEMALE TERMINAL 

------7 INDICATES MALE TERMINAL 
---o INDICATES TERMINAL BLOCK CONNECTION 

204. CIRCUIT REFERENCES 

� INDICATES LOGIC COMMON 

� INDICATES FRAME GROUND 

... 

15 �
1 
""'--"'--""'---"<>(i 

I 

I : +5v -'VVv---1*--"oCI 
I \\ 
I DSR 

I 
I 
I 
IRo 17 I 

3 4 

I 

' 
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ISSUES 18 THROUGH 3A 

205 CONNEC TOR INF ORMATION 

Jt03 - INTERFACE TO 

Jl05 - MAIN EtA INTERFACE 

Jl06 - AUX EIA INTERFACE 

TBI - NEUTRAL CURRENT LOOP INTERFACE 

206. LOGIC DESIGNATION: �--NuMBER INDICATES PACKAGE PIN 
I 

CODE INDICATES LOCATION 

ON CIRCUIT CARD 

-+12Vl S 

-12V LM 
�·.:t:,. 
�:::l:,. 
�::t��F 
+12VlON -12V OFF 

DATA SET 
I/0 
Jl05 

I 

� .  
I 

�20 
I SATS\)19 
I 

�· 
I 

�25 

.. :) 1 
� PG!) 

I +1211 1 ON l � -IJIYLDF� I) II 13 
I 12 '-' I .:16 +IIY]_ ON I V' 180•'--�ev LOFF I 

Nl DSR: 

R30 �13 +12Vlo. l 
47K � 680pF -I2V OFF : 

� ... t: R29 Cl2 

I 

7.5K �610pf"-IIY : 

� I 
••• 

R:s2 -'-C17 
7.5K �680pF 

••• LE04 470 
�+5V 

1j 
•• 

•• 

5 

I 

I 

e 

Dii 

e 

7 

207. NOT PRESENT ON ISSUES 18 AND ZA. 

... 

J, 

I 7 

r---�-.----<> ��ECEIVE 

•• 
.. 

L_ 

-· . 

I 

TBI 
-RECEIVE 

C5 .01 

8 

8 I 
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A. GENERAL 

Repair parts identification and numbering information for interfaces used in and with 42/43 Terminals 
(Includes answer-back and selective calling modification kits and nonpedestal controllers.) are provided 
in this part. 

All replaceable repair parts are included. All controller repair parts are included in this part although the 
Troubleshooting Guide for controllers only identifies a limited number of components. (See Page 2-26.) 

Examples of nonreplaceable parts not shown but included in high order assemblies are as follows: 

(1) Part as supplied would not fit if installed. 
(2) May require manufacturing or shop methods not provided in repair manuals. 
(3) Part of crimped, riveted, pressed or welded assembly. 
(4) Serial number or registration plates. 

Note: When ordering replaceable parts or components, unless otherwise specified, prefix each part num
ber with the letters "TP" (ie, TP430019). 

Troubleshooting and disassembly /reassembly information for these parts is provided in Parts 2 and 3, 
respectively. 

Where disassembly /reassembly information is not shown, the illustrations in this part provide sufficient 
information. 
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B. 410746 SSI INTERFACE CIRCUIT CARD 

0 

-an-

, , G• 
rvv-, u 
: J302 : <(iDoo 

L,--,r;� !E � -aDo 
-o:D-

NOTE2 

0 

410578 C:LAUP 

401523 QHUTIR 
IJliOZ I 

� .... ----+--- ,.1644-
ISI'UI 

BOTTOM VIEW 

1101'£ 1: ASSOCIATED WITH ISSUE lA ONLY, 
J!OZ CONNECTOR IS C OMPONENT AT 
LEFT MOST SIDE OF BOARD. 

COMPONENT SIDE -CUT I'll TH FROM J30G! 
PIN I TO TZ PIN 5. 
CUT PATH FROM J30G! 
PIN 3 TO LEFT SIDE 
OF R5. 
CUT GROUND PL,6NE 
I.WAY FROM RIGHT SIDE 
or 11tt. 
ADD STR,6P FROM J302 
PIN I TO LEFT S IDE 
OF R5. 
ADD ST RAP FROM J302 
PIN 3 TO TZ PIN 5. 
ADD STR,6P FROM J302 
PIN 4 TO JliOZ PIN 6. 

NON COMPONENT SIDE-CUT PATH F ROM 
J302 i'IN 6 TO GROUND 
PLANE. 

430701 CONNECTOR, 10 PIN (SEE DETAIL 1) 

340158 RIVET (2 PLS) 

409746 CIRCUIT BOARD 

NOTE 2: AT ISSUE 1! THE MODIFICATIONS LISTED 
IN NOTE I WERE INCO R PO RATED INTO THE 
CIRCUIT BOARD A RTWORK.. THE STRAP 
BETWEEOI J�OZ PIN 9 AND THE FRI.ME WAS 
ALSO INCORPORATED 1M THE ARTWORK. 

NOT£ :S• fUHCnOIIAL OESIGOIATION fW CONNECTOR 
CHANG£D fROM JZOI TO J302 

NOT£ 4' AT ISSIA: 2 A, 1064 SCIE*S �0 10 
341U7 

lOOT[ 5: f'Oft CCHV. 10 ISS. 3A IC l'iiCII MLAI,,_ 

THE FOLI.OINING PINS 'IOGETHER: 1,.,7,e,t, 

10,11,12,13,Ail0 14. 
NOTE 6: fOR CC11tl. fROM ISS. 3A 10 38 NEW liOAIIO 

(ISS. 3AI INCORPORATES at-s Ill .U I. 

NOTE 7. AT CUSTOM€11 lD. ISSUE 3C. 4305U FRAME 
WAS CHANGED 10 430633 FRAil£. 

PIN 9 

0 

0 
TELETYPE 

'IJ!C 
4H'J746 ASSEMBLY 
ISSUE CC746 0 

0 
L..--...---f 

430633 FRAME, CKT CARDS 

SECTIOII A-A 

DETAW. I 

REF PART 
DESCRIPTliJI 

DESIG ND REO 
C1 ;,.&729 CAPACITIJI 1200 Pfll 
C2 SL'£ AS C1 

C3 Soli£ AS Cl 
C4 Slol£ AS Cl 

R1 328783 RESISTOR 180 l/411 

R2 328787 RESISTOR lza< 1/411 
R3 315957 RESISTOR 3.3K l/411 

P4 315954 RESISTOR l.SK.l/011 

R5 Slol£ AS Rl 

P6 320273 RESISTCil 7.5K l/411 

R7 320026 RESISTOR 3.9K 11411 
R8 Slol£ LS R6 

K.Al 404239 IC QUAD oP a...-

Tl .J03S58 TRANSFOOIER 

T2 403657 TRANSfOJIIo£R 



• 4 ., 

r- 430633 

• 

r341802 
r1 I 

r 340158 (2 PLS.J 

• -

rr -::.- 11 

®:� 
II ,-�-.., 

@ 
T((<))_ t Jg, 

" :; 6 

0 00 0 0 0 000 0 M 0 ¢� 
lj[ @ I

@ 7 8 10 9 

rr -::.- 11 
II � II 

II II 
II _,.., II 

II I 131 
I(:: I II I I •• I I 
,,. i' @lilt.,, I 1 • • I 

" 

0 

-lilt . , , I •I I 
II I I:: I I 

I I • • I I 
II I '--!.1 I 

L" 1 J 
II '-' II 
II J3B2 II 

@)I L-�-=-;---tt
ll.. _;c JJ 

410754 0 3 

0 0 0 9 � ��? 0 0 0 a 00 0 0 0 0 00 0 
0 0 0 0 0000' 

eee o 

0 °0 Q 
� 

.. . - N 
"' "' 

0 0' 

� - N , • ... 

�R �00 9 0 00 
3 £ 

5 
0 

� @ 0 

144495-
f- 87635 (4 PLS.) l-. 144495 '-- 409754 

�ir-e!_i 
II � I 
1-& I • 

II :: I • 

: 

I
ll : 

§
11

: II • • 

430547 
145914 

UJUI TERI'IJNAL MALE {16 PLS.l. 
TERtUNAL TO BE PLACED IN CONIIECTOR 
POSITIONS 1.Z,3,Jt.5,6,7,8, 12•1J,IIt, 
15·"·21,22, AND 24. 

II @. I� BROCKET I .Q CONNECTOR 

Ill : 301406 (4) 3640 (4) fr\'JILa -t .
. l��1 104807 !4l � 0 I �3640(4) I 151880 (4) 

BOTTOM VIEW TYPICAL CONNECTOR 
MOUNTING 

L. 341797 (4 PLS.) 

o;!ia-.l":
•
:�a!NOTE DESCRTP'T I OM 

C1 1415324 CIIIIPAClTOR 1.1 "FD 
C2 S•I'IE IllS Cl 
C3 SAI'IE IllS Cl 
C4 SAftE AS C! 

C5 SlillrtE IllS Cl 

c• SAI'I£ IllS Cl 
C7 b2J714 CAPACITOR 471 PFO 
co SArtE IllS Cl 
C9 SArt£ AS Cl 

C11 SAI'IE IllS Cl 

C11 SArti IIIIlS C7 
C12 lfltrt[ jill C7 
C13 SIIII'IE AS C7 

C14 UME lliS C7 
CRt 1312341 DIODE U14tl• 
CR2 SAME 111111 CRI 

CRJ !tt7U4 DIODE 1Ntl4 
CR4 b36799 DIODE ZENER tSIV 

coo SAri[ AS CR4 
c•• SAP'IE .. s CI'IJ 

rtLAI b3552f Ql.IAO Lito![ RECV. 

I'ILA2 i-\74132 QUj!IIQ OR loiiiT E  

I'ILAJ i-\hl32 QUAD OR GATE 

r1L1114 )4741111 QU;:IIQ NlltNQ 8111 T£ 

rtLAS 1474114 HEX INV. 

rtLiill' k74111 QUAD lltND IlliTE 

a:!ft.l��-=�g(NOTE DESCRIPTION 

"1..1117 I I I'""[ IIIII "LIIIZ 

"LAI I:J35,UJ )QUAD LIN£ D"IVER 

r'ILA9 l I I SlllrtE IllS rtLAI 
"'LAlli I I SArtE AS rtL•z 

PILBI J3JSSZZ( f OPTICA'.. ISOlATOR 

PILBJ 1326811( � (OPTICAL ISOLATOR 

riLlS I I I SArtE AS rtLAI 
riL86 (4141•'9( (HEX 8UFFEA INV. 

rtL.87 I I I SAME A3 I'ILIJ 

f'IL8tll I I SArtE •s I'ILBI 
Ql IJJJZ+i I I TRIIINIUTOII: I NI'IO 
Cll f4osozl 4 fTMNIJ'ITOR U•l'�l 

QJ I I ISAME AI Ql 
Cl4 I I (SIIIrtE fill Q2 
IH bl5f57( (RESISTOfl: J.ll 1/o\W 
11:2 bll192l (RESISTOR '·lit 114W 
Rl I I ISArtE liS IIIZ 
Ro\ (315'411 (RESISTOR 5.,A 1/.W 
RS h 71 "'' I RESISTOR Jr. 1/2¥ 
R6 I I liME •• "' 

R7 I I IS•rtE •s fl:5 
I.e b£1,.8( (RESISTOR till 1/o\W 
At I I I SofllrtE AI Rt 
All 1321781) )A£SJSTOR II 1/o\11' 
All bl88t2\ (RESISTOR 221 1/4¥ 
RIZ I I fSIIIrtE liS IJII 

a::��l .. �-::tiNOT.E OEICJtl"tDN 
., 
... 
... 
... 
017 
... 
., 
••• 
021 
••• 
. ., 
... 

21275 A£111TOfl 11& 1/4W 
21213 AESIITOA 111. II•.V 
,, ... RESISTOR Ill 1/o\W 

'""' .. "" 430:>-H 
SMt£ IIIli fl:t• 

llllrt£ IIIII lt15 
IIIIME. 1111 fi:U 
IME IIIII fi:U 
SME AS fill 
lAME AS lUI 
SME AS fl:l 

SME lltl fll 336350 (16 PLS.). 
TERMINAL TO BE PLACED IN CONNECTOR 
POSITIONS 1, 2, 3, 4, 5, b, 7, 8, 13, 14, 15, 16, 17, 20, 23, AND 24. 
Note 1: At Issue 2A 118617 screw changed 

to 341797. 
Note 2: At customer ID Issue 2B over silicone 

rubber applied over Pins 1, 2, 3, 4, 
12, 13, 14, 15, and 16 on the com
ponent side of connector J302 and 
over Pins I, 2, 3, 4, 13, 14, IS, 16, 
and 17 on the component side of 
connector J303. 

Note 3: At customer 10 lnue 2C four 
341797 ICT8WI deleted. 

Note 4: At customer 10 Issue 20. Q2 changed 
from 315932. 

Note 5: At customer ID Issue 2E, MLB3 
changed from 326800. 

@ 

11 f1�1 11 
II I : : ,, I 
IIi I 11, 

1• .1 

II i I: I ,
' 

1 I • I 

II I I:: I ,' 
1 I. • I 

ll,v' 
L1 1• I 

II ,_,J 
II JJaJ @I II -:- II I 

�JJ ll.. ---

I 
I 

l.!.--1 

@ 

li §_jl 

BOTTOM VIEW 
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01 
� 

;3 
� 
z 
> 
t"' 

� 
>< 
-
t"' 
-
> 
� 
to<: 

� 
-
t-3 
I 

� � 

s:::: 

� 
c:: 
> 
t"' 
01 
� 
� 
� 

I � 
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D. 410755 TERMINAL AUXILIARY UNIT- TAUl 

409755 
430633 

rr-----n 
@'1 � !1 

I '- ' 

BOTTOM VIEW 

REF. PART 
OEStG. NO REQ 

C I 1ti5J2• 

cz 

CJ 
c• 

" 

C6 32371. 

ce 

C9 

Rl 32121 3 

RZ 315957 
R3 :H59lt8 

•• 321�Ql8 

., 

•• )28781 

R7 J2ql27'5 

R8 )18802 

P9 

Rl0 t 71 '588 

Rl I 

R lZ 

Not present on Issue lA and 2A. 
341802 340158 (2 PLS.) 

Present on Issue 2A only. 
341797 (6 PLS.) 

430547 

403401 (16 Pl.S.) 

TERMINAL TO BE PLACED IN 

CONNECTOR POSITIONS I, 2, 3, 4, 5, 6, 
7, 8, 12, 13, 14, 15, 16, 20, 22 AND 25. 

1!8617 
(7 PLS.) 

301466 
3640 

-cONNECTOR 
BRACKET 

4807 
3640 

151880 

CONNECTOR MOUNTING 

REF. PART 
NOTE DESCRIPTION CES 16. NO REQ NOTE DESCRIPTION 

CAPAC I TOR I. 1 "'0 01 J321t 1 TRANS-ISTOR 

SAP1E RS C I 02 403CW 7 TRANS I STOfl 

SAME AS c 1 

SAME AS C I CRI • 97464 01 CDE • 1N91 It 

SAP1E RS C I CRZ 1:_36799 DIODE. ZENER 151¥ 

CAPAC l TOR 00 Pf D CRJ 31 2341 C I DOE. 1 N4llo\ 
c•• SAME AS CRJ 

SAME AS C.t 

SAME RS C6 r1LAi o\74132 QUAD. OR 
""LA2 lt71tlll8 QUAD. RHO 

RESISTOR •• '/4• t'ILAJ .. 11!4149 HEX • BUFFER 1NY. 

RESISTOR 3. 31\ ',,. .. r1L9 I 335529 EIA LINE RECEIVER 
RESISTOR 180 I /itW 11L82 335'528 EIA LlNE OAJVER 

RESISTOR !Ilk 1 /4W I'lL B) 3�5522 OPTICAL ISOLRTOR 

SAME AS R; I'ILB�t )26881 8 IPTICAL ISOLATOR 

R.ES1STCR 10 1/4W 11LB5 z SA11E OS 11L91 

RE'ii510R lfK ., ... 

Rf.SISTOR 2211 I/4W 

SAME A!:i R1 
z AESISTOI=I '" \ /2'11 

SAriE AS ooe 

SAME AS All 

@ 

0 
T.M. 

TELETYPE 
'W:! 

410755 ASSEMBLY @ 
ISSUE CC755 

1867 present on 
Issue 1A and ��::::::::::JE(J5 
only.� 

See Note 2D. 
Not present on Issue lA and 2A. 

186740 
WIRE ASSEMBLY 

MOUNTING 

�E�;�Q7rn 
116793 /- � 

FRAME 
CIRCUIT BOARD 

118617 -------------� 

Note 1: For conversion to Issue 2A. 
On noncomponent side- cut patch from MLfl1 Pin 12 to 

Adjacent test pad. 
Cut path from MLB2 Pin 8 to 
Adjacent test pad. 
Add strap from MLB1 Pin 9 to 
MLB1 Pin 11. 

Cut path from J301 Pin 11 to adjacent test pad, cut path from J301 
Pin 13 to adjacent test pad. 

Add CR3 from J301 Pin 11 to MLB2 Pin 1, add CR4 from J301 Pin 
13 to MLB2 Pin 1. 

On component side- add R10 from J302 Pin 4 to MLB2 Pin 14. 

Add a 403401 male terminal to position 22 of J302. Add a strap 
from J301 Pin 12 to J302 Pin 22. 

Note 2: At customer ID Issue 3A the following changes were made: 
A - Changes listed in Note 1 were incorporated into the artwork. 
B - MLB5 added to provide for data speed indicator signal. 
C- R10 (1K 2W) replaced by R10, R11 and R12 each 3K 1/2W. 
D - 430549 circuit card frame replaced by 430633 circuit card 

frame. 186740 ground wire assembly eliminated. 
Note 3: 509618 Specification is included with 410755 circuit card. 
Note 4: At customer ID Issue 4A, 118617 screws changed to 341797. 
Note 5: At customer ID Issue 4B, silicone rubber applied over Pins 1, 

2, 3, 4, 12, 13, 14, 15, 16, and 25 on the component side of 

Note6: 
Note 7: 
Note 8: 

connector J302. 
At customer ID Issue 4C, one 341797 mounting deleted. 
At customer ID Issue 4D, Q2 changed from 315932. 
At customer ID Issue 4E, MLB4 changed from 326800. 

• 
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E. 411901 THROUGH 411908 CONTROLLERS 

411370 CIRCUIT BOARD SHIELD (1 PLACE) 

COPPER CLAD SIDE TO FACE 
AWAY FROM 410761 CARD 
ASSEMBLY. 

APPLICATIO�N IJ...?i 
PROGRAM B 

ASSEMBLY 
(See Chart) a 

192970 POST (8) I '
' 

92260 INTERNAL LOCKWASHER 

I 
(8 PLACES) 

NOTE: THIS WASHER IS REQUIRED 
TO ASSURE GROUND PATH 
BETWEEN 430754-65 AND 
430752-53. 

CONTROLLER 
ASSEMBLY 

1. 411901 
2. 411902 
3. 411904 
4. 411905 
5. 411906 
6. 411907 
7. 
8. 411908 
9. 411909 

10. 411910 

411118 FIBER WASHER (8 PLACES) 

............... 
......... 

......... 
......... 

......... 
' 

410761 CIRCUIT 
CARD ASSEMBLY 

(Not available as 
a maintenance part.) 410750 CIRCUIT CARD ASSEMBLY 

(Not avallable as a maintenance part.) 

\430754 BRACKET 

'-, W/POSTS 

' 
', 

' ' ' 

430636 CABLE 

'©, _......90096 WASHER (4 PLACES) 

'@ ......... 
'0? 

�"-
181243 SCREW W/LOCKWASHER 

(4 PLACES) 

430755 BRACKET W/POSTS 

"@ 

411376 END SHIELD > @ �181243 SCREW W/LOCKWASHER 
(4 PLACES) 

APPLICATIONS USE NOTE 
PROGRAM CARD 

NONE No Application Card 
411952 43SR Reolaced bv 10 
411959 42SR Replaced by 6 
411954 43SC Reolaced bv 9 
411955 42SC Replaced by 8 
411956 42 SR INTF w!EF 
411957 42 SC w/USP Replaced by 8 
411960 42SC wLEF 
411958 43SC EC 
411961 43SR w/ER 



534,4-6 

E. 411901 THROUGH 411908 CONTROLLERS (Contd) 

1. 410750 Circuit Assembly (See Note 1) 

-«m-0 

2 4 6 8 10 
• • • • • 

Cut Pin 9. 

340158 RIVET 
(2 Places) 

SPA7 

DID 

403412 SOCKET 409750 CIRCUIT BOARD Lay transistor Q3 flat on the board. 

BOTTOM VIEW 

CONNECTOR 

430756 POST (2) 
400039 SPACER (2) 
124177 WASHER, LOCK (2) 
151880 NUT (2) 

TYPICAL 
CONNECTOR MOUNTING 

J.45914 CONNECTOR 

403401 TERMINAL MALE (15 Pis.). 
Terminal to be placed in connector 
positions 1, 2, 3, 4, 5, 6, 7, 8, 12, 15, 
17, 19, 20, 22, and 25. 

145913 CONNECTOR 

336350 TERMINAL FEMALE (10 Pis.). 
Terminal to be placed in connector posi
tions 1, 2, 3, 4, 5, 6, 7, 8, 19 and 20. 

BOTTOM VIEW 

�� 

, ... 
1. This circuit card assembly is not furnished separately as a maintenance part. It is manufactured and 

tested as an integral part of the 4119XX series controller assemblies. 
2. For conversion to customer I.D. Issue 1B, Q1-Q3 were changed from 400590 to 337342. 
3. 401082 (250 MFD, 15V) may be used in place of 304123 (250 MFD, 12V), for C11. 
4. For conversion from customer I.D. Issue 1B to 1C, 430636 cable was removed from card and added 

at controller level. 
5. For conversion from customer I.D. Issue 1C to 2A capacitor C42, 405324, 0.1ufd, was added to 

reduce noise susceptability from top of C6 to frame ground conductor at board edge. 
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�Ef. fHHT 
O�SI&. r<u Kf.O 

C1 335800\ 

C2 

C3 

C4 

C5 

C6 405324 

C7 310931, 

C8 

C9 1323141 

C10 I 
Cll 304123 

Ct2 

CIJ 

C14 

Cl5 

CIO 

C17 

C18 

C19 

cze 

C21 

ClZ 

C2J 

CH 

C�"� 

C26 

C27 

(..29 

C29 

C30 

C1 I 

CJ2 

CJJ 

C J• 

c J� '•6238 

CJ6 

C37 

CJS 

C39 

c•� JZf282 

C41 

C42 

R1 J1595J 

liZ �21826 

RJ 

R4 

A :I JJ�641 

116 J28.?75 

117 ll ,., 

��� 

H9 315Y59 

Alii )2)148 

1111 

�12 141596 

RIJ 324902 

R 1 4 

R15 

R" 

Rl7 Jl5951 

AIS 

R19 J35635 

R20 31591t8 

A21 

R22 

R23 

R24 

R.2S 

RZ6 

0 DE SCI< IPTION 
� 

CAPAClTOR 330 PFD 

SAME itS C� 

SAMf �s Cl 

SAME. thi C:l 

SAMt RS Ci 

CAPAC IT OR .1 MFD 

CAPACITOR n MFD 

SAME AS C7 

CAPACITOR 68f PFD 

SAME f<S C� 

3 CAPACITOR 25f MFO 

SAME ilS Cl 

SANE. (45 C 1 

SAME A$ C9 

�AME t<S C9 

SANE. f'l:a C9 

SellE F.S C? 

SAME AS C6 

SAM£ AS C1 

SilMt t<S C1 

SAME ttS C I 

SAME AS Cl 

�AHt: .:.s C9 

"iH,..t .. � C9 

SAMt as c; 

�Hf'lt. r1'1 C' 

SAME HS C9 

SAME AS C9 

SAME AS C6 

SAME AS C6 

SAME AS C6 

SAME AS C1 

SAME AS C9 

SAME AS C6 

CAPACITOR JJ PFO 

SAME AS C6 

SAME AS C6 

SAME AS C6 

SAME AS C6 

CAPACITOR 4.T M�O 

SAME AS C6 

SAME AS C6 

RESISTOR 1.2� 1/4� 

RESISTOR 3.9� 1/4W 

SAME AS R1 

SAHE AS R1 

RES IS TOR 150 1/4W 

RESISTOR 10K 1 /4W 

RESISTOR 300 1/4W 

SAME AS R6 

RESISTOR 4.7� I/4V 

RESISTOR 1 8� 1/4W 

SAME AS R6 

RESISTOR 121,; 1/8W 

RESISTOR 100K 1 /S W 

SAME AS R1 

SAME AS R6 

SAME AS R9 

RESISTOR 560 1 /4W 

SAME AS AI 

RESISTOR 15 1/4W 

RESISTOR ISB 1/ltV 

SAME AS A6 

SAME AS R9 

SAME AS R20 

SAME AS R20 

SA11E AS R6 

SA11E AS Rf 

MANUAL 534,4-7 

REF. PART 8 DESCRIPTION OES!G • NO REQ T 
E 

R27 3188111 RESISTOR 47K 114\1 

RZI 326611 RESISTOR 150K 1/4\1 

R29 J21213 RESISTOR 1K 1/4\1 

RJ8 SA11E AS R19 

RJ I SAHE AS Rlf 

R32 SA11E AS R 17 

R33 SAME AS R6 

R3� 315955 RESISTOR 2.2� 1 /4\1 

RJ5 SA11E AS R34 

R36 SAHE AS R6 

RJ7 SAHE AS R7 

RJ 8  328785 RESISTOR 330 II•W 

R39 SAME AS R38 

Ql 3.H342 TRANS IS TOFt 40V, PNP 

Q2 2 SAME AS Ql 

QJ :2 SAME AS <lJ 

CRI 312341 OIOOE IN40a• 

CR2 SAMt AS CRI 

CRJ 4117336 IJIOOE SCHOTHY 

CR4 SAME AS CRI 

CAS SA11E AS CRI 

CR6 197464 DIODE IN4148 

CR7 SAME AS CR6 

CAS SAME AS CR6 

CR9 SAME AS CRJ 

CAll SAME AS CAl 

CAll SAME AS CRI 

CRI2 Jl2922 DIODE ZENER 1Nit7JJA I 

MLAI JJ5528 EIA LINE DRIVER 

HLA4 4114884 DUAL USART 

MLA6 4 7425? QUAD 2-INPUT I'IPX 

MLAS 335529 EIA LINE RECEIVER 

MLA9 SA11E AS MLAI 

I'ILBI SAME AS I'ILAS 

MLB2 474161 4-BIT SYNC COUNTER 

I'ILBJ JJ94J8 QUAD NANO BUFFER 

HLB5 483497 SSI8 

HLB6 474374 OCTAL 0 LATCH 

A�87 J•l774 !RESISTOR NEfVOHK 10K 

MLC2 SAME AS MLB2 

MLC4 404880 MICRUPAc:·Es�nR 

MLC7 .474032 OUAO 2-IN�IJI OR 

MLC9 404324 OUAO OP >=1'1P 

HL..01 SAME AS 11LA8 

ril U2 405009 CRYSTAL OSCILLATOR 

MLU5 404882 COUNTER TIM•R 

IILD6 471tiJ8 J-8 OECOUEil 

MLD7 474881 QUAD 2-INPUT NAND 

MLOS 4 742SJ QUAL 4-INPUT MPX 

SWI 341710 SWITCH 

SPH! ·.341804 SV ITCH UtJt1L IN-LINE 

LEO I 40502? LIGHT EMITTING DIODE 

..1301 4J0781 HEADER 18 PT 

.JJ02 I4S914 CONNECTOR 25 PIN 

.JJ03 I 45913 CONNECTOR 25 PIN 

STI 336478 STRAP 
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2. 

REF. 
OESJ6. 

C1 
C2 
C3 

c• 

cs 

C6 
C7 

co 

C9 
Cll 

C11 

Cl2 

Cl3 
C14 
Cl5 
Cl6 
C17 
CIO 
Cl9 
C20 

E. 411901 THROUGH 411908 CONTROLLERS (Contd) 

410761 Circuit Card Assembly (See Note 1.) 

319993 STRIP, TERMINAL (3 Pis.) 

2 4 

See Note 9. 

�+� '"'S y&:,:=�=:,!J 
5 6 

\ 
409761 CIRCUIT BOARD 405476 SOCKET, DIP 

312918 STRAP, CABLE 

PART i DESCRIPTION 
REF. PART 

1 DESCRIPTION 
REF. PART ' 

DESCRIPTION 
REF. 

NO REQ DES I G. NO REQ DES I G. NO REQ ! DES lB .. 

�85324 28 CAPACITOR 8.1 MFD cz• SAP1E AS C1 R17 SAHE AS R2 CR• 

SAME AS Cl C27 SAME AS C1 RIO SAP1E AS R2 CRS 

f)18931 CAPACITOR 47 MFO C21 SAME •• Cl R19 SAHE AS R2 CR6 
f5_33727 CAPACITOR 6.9 MFD C29 SAME RS Cl R21 SAHE AS R2 

SAME RS Cl C30 SAME AS Cl R21 SAHE AS R6 Q1 
SA /'IE AS Cl C3 1 SAME AS Cl R22 SAHE RS R6 Q2 
SAME RS C1 C32 SAME AS Cl R23 315971' RESISTOR 601 1/4V 
SAME RS Cl C33 SAME AS C1 R2. 13•••07 I RESISTOR 51 1/4V I"'LA1 

SAHE RS C1 C34 6 SAME AS Cl R25 IJ15955 RESISTOR 2.2K 1/4¥ 11LA2 

SAME AS Cl Rl 315959 RESISTOR 4. 71'\ 1/4V A26 SAME AS R23 t1LAJ 

SAME RS Cl A2 J159·U RESISTOR 188 1/4V R27 fl159S• RESISTOR 1.5� I/4V HLA8 

SAHE RS Cl ., SAME AS AI R28 129856 3 RESISTOR, 150, I/2W HLAII 

SAME AS Cl R4 SAME AS AI R29 3 SAME RS R28 t1LAI2 

SAHE RS Cl R5 SAME AS R2 R30 SAME AS R6 I'ILA14 
SAHE AS Cl •• 315953 RESISTOR 1.2K 1/4V R31 SAHE AS R6 11LSI 

SAHE AS Cl R7 �31641 RESISTOR 158 1/4V R32 315973 AESIST:lR 33• 1/4'11' HLB2 
SAHE AS Cl R8 SAHE AS R7 R33 321545 RESISTOR ,,. 1/4W 11LBJ 
SArtE AS Cl "' SAHE AS R7 R3• 308892 RESISTOR 6.8K 1/4'11' HLB4 
SAHE AS C� Rlt SAHE AS A7 R35 !Jz1213 RESISTOR •• 1/4V KLCS 

337333 CAPAC 1 TOR ?2 "FD R11 SA11£ AS R7 R36 SAME AS R7 11LC6 

PIAIRT 
NO REQ 

312922 

337342 

474188 
474114 

4 74257 

"-74119 

474832 
474193 
48.\111 

C21 328282 j CAPACITOR " 7 11FD Rl2 SAHE RS R7 J R37 SAME AS R7 � 412413 

i R38-R44 C22 SAME AS C1 Rl3 SAt1E AS R2 SAME AS R25 KLCI ·404116 

C23 SAHE AS C3 Rl• SA"E AS R2 CR1 197464 DIODE 1N4148 KLC9 

�--I C24 SAHE RS Cl RIS SA"E AS R2 CR2 SAHE AS CRI KLC11 
C25 SAME AS Cl Rl6 SAHE RS R2 CR3 SAME AS CR1 MLC11 

f---1-KLC1 2 

NOTES: 6. For conversion to customer I.D. Issue 4A HLC1 J I 
1. This circuit card assembly is not furnished the following changes were made: a) resis- t1LC14 II 

separately as a maintenance part. It is manu· tors R38 through R44 were incorporated on 11LC15 

factured and tested as an integral part of the board (Issue 2A). b) The strap from R44 

the 4119XX series controller assemblies. to C6 was eliminated. c) Capacitor C34 
e• I 86199 

o be insulated on back (.1uf) was �ded. I 

1 DESCRIPTION 

SAttE AS CR1 

SAP1E AS CR1 

DIODE• ZENER 5 . 1 V 
� TRANSISTOR 2N3986 
3 SA11E AS Q1 

IC QUAD 2 INPUT NAND 

It HEX SCHP1ITT INV 

SAI'IE AS MLA2 

IC QUAD 2 IN �·· 

SAHE RS HLA8 

SAME AS HLA8 

SAME AS HLAB 

IC DUAL .Jf\ FLIP FLOP 

SAI1E AS HLAI 
JC QUAD OR 

lC DUAL CLOCK CTR 

IC CHOS RAM HEHORY 

SAME AS HLCS 
IC ROH ISSUE I 

IC 16K X I RAI1 

SAt1E RS KLC8 

SAKE AS t1LC8 

SAHE AS t1LC8 -
SAKE AS KLC8 

SAME AS HLC8 

SAME AS t1LC8 

SAME AS HLC8 

BATTERY 3.6V NICAD 

2. Battery co ductors t n 
of circuit board with Humiseal coating type 
1A27 or equivalent. 

7. For conversion to customer I.D. Issue 5A, 
404992 ROM replaces 404990 ROM (MLC7). 

See Notes 5, 7, 8, 10 and 11. 

3. For conversion to customer I.D. Issue 1B, 
Q1 and Q2 were changed from 400590 to 
337342, R28 and 29 changed from 330640 
to 129856. 

4. For conversion to customer I.D. Issue 2A, 
R38 through R44 were added, plus a strap 
from the top side of R44 to the top side of 
C6. 

5. For conversion to customer I.D. Issue 3A, 
MLC7 was changed from Issue 1 to Issue 2. 

8. For conversion to customer I.D. Issue 6A, 
407551 ROM replaces 404992 ROM (MLC7). 
Washers 131228 were deleted from under Bl. 

9. For conversion to customer I.D. Issue 7A, 
a strap was added from the plated through 
hole which is located left and up from ter· 
minal 11, and electrically connected to 
Pin 11, along the heavy ground bus, to the 
bottom side of C5. 

10. For conversion to customer I.D. Issue SA, 
404999 ROM replaces 407551 ROM (MLC7). 

11. For conversion to customer I.D. Issue 9A, 
412413 ROM replaces 404999 ROM (MLC7). 

• 

• 
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3. 411952, 411954, 411955, 411957 and 411959 Applications Program Cards 

CJ 
CJ 
CJ 
CJ 
CJ 
CJ 
CJ 
CJ 
CJ 
CJ 

405476 SOCKET, DIP 

" 

� �"c:(ID= 
� 
p 

MLA I � MLA2 ML A3 
� 
� � 

� 

� 
c[II[J= E::M��3::] 

c:CIT::P o:::QD:> 

� 
MLA4 MLA5 

DJl 0 0 0 0 0 0 0 0 
< 

315946 FEMALE CONTACT 
(30 PLACES) 

REF. PART NO. REQUIRED 

DESIG-
NATION 

411952 411954 

MLA1 404994 407419 

MLA2 404995 407420 

MLA3 404996 407421 

MLA4 404997 407422 

MLA5. 404998 407423 

MLA6 - 407424 

i\ILA7 407425 

MLA8 - 407426 

APPLICATIONS PROGRAM CARD 

411955 411957 
406991 404969 
406992 404970 
406993 406993 
406994 406994 

406995 406995 
406996 406996 
406997 406997 
406998 404971 

REF. PART 
OESIG. NO.REQ. 
MLB3 474138 

411958 
454669 
454670 

454671 
454672 

454673 

454674 
454675 

454676 

411959 

430839 

401487 
403840 
430841 

407490 
407491 
430841 
407493 

- -- ---

DESCRIPTION 
IC. 3 - 8 DECODER 

409757 CIRCUIT BOARD 

o=:(KJ:o z =e::rr:J=. CJ 
c CJ 

� � CJ 
CJ 

MLA6 MLA7 c MLA8 CJ 
CJ i 

� 
CJ 

� 
CJ 
CJ 
CJ 

I 

411981 DESCRIPTION 

455025 IC ROM 2048 x 8 

455026 IC ROM 2048 x 8. 
455027 IC ROM 2048 x 8 
455028 IC ROM 2048 x 8 
455029 IC ROM 2048 x 8 

455030 IC ROM 2048 x 8 
- IC ROM 2048 x 8 
- IC ROM 2048 x 8 

---�----�--�-

C1 405324 CAPACITOR, 0.1 MFD 

Notes: 

� 
1. FOR CONV. FROM CUST. I.D. 

ISSUE 1B TO 2A, ROMS 404994, 
995, 997 AND 998 WERE CHANGED 
TO ISSUE 2 AND 404996 WAS 
CHANGED TO ISSUE 3. 

2. FOR CONV. FROM CUSTOMER 
I.D. ISSUE 2A TO 3A, ROM 
404997 WAS CHANGED TO 
ISSUE 3. 

C2 SAME AS C1 

C3 SAME AS C1 

C4 SAME AS C1 

C5 SAME AS C1 

C6 SAME AS C1 

C7 SAME AS C1 

C8 SAME AS C1 

C9 337333 CAPACITOR, 22 MFD 

C10 SAME AS C1 

405476 SOCKET, DIP 

-- 315946 CONTACT 
--��-

� 
1. ISSUE 1 CARDS WERE NOT MAN

UFACTURED, AT ISSUE 2A. ROMS 
404719 THROUGH 407426 WERE 
CHANGED TO ISSUE 2. 

2. AT ISSUE 3A, ROMS 407419, 
407420,407425, AND 407424 
WERE CHANGED TO ISSUE 3, 
AND ALL PRODUCT UPDATED. 

3. AT ISSUE 4A. ROMS 407419 
AND 407424 WERE CHANGED 
RO ISSUE 4, AND ROM 407423 
WAS CHANGED TO ISSUE 3. 

� 
1. FOR CONVERSION FROM CUSTOMER I.D. 

ISSUE 1A TO 2A, EPROMS 406991 THROUGH 
406998 WERE CHANGED TO ISSUE 2. 
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E. 411901 THROUGH 411908 CONTROLLERS (Contd) 

4. 411956 and 411960 Applications Program Cards 

406068 SOCKET 
(4 PLACES) 

_\ 
\-=1 C2 I=' 

-=m::F � 
181 (I) "'' C3 I=' "'' C4 F' -aD= C7 r(�): 
181 =ITLJ= 

B 181 

181 

0 
IBI 
181 

IBl 

IBI 

lED =GI:P 
IBUOl 

REF. PART 3 
DESIG. NO.REQ. T 

E 

ML2 474138 

RP1 341822 

RP8 

R1 330640 

R2 

Cl- C6 405324 

C7 337333 

315946 

405476 

406068 

B "'-3 "'-4 11..5 ML6 

(II))D m m m m m m m m m <zo) / 
I 

315946 FEMALE CONTACT 
(30 PLACES) 

REF 

7 
405476. 24 PIN SOCKET 

PART NO. REO. 

�IL7 

DESIG. APPLICATIONS PROGRAM CARD 
DESCRIPTION 

411956 411960 

IC, 3 • 8 DECODER ML3 411441 430843 
ML4 411442 430844 
ML5 411443 430845 
ML7 411444 430846 

MODULE, RESISTOR, 150 

SAME AS RP1 

RESISTOR, 150 .25 W 

SAME AS R1 

CAPACITOR, .1MFD 

CAPACITOR. 22 MFD 

CONTACTS 30 PLACES 

24 PIN SOCKET 

28 PIN SOCKET 

8 
B 

81 

81 

181 

={]D=o 
IB 
181 

<21lBI 

DESCRIPTION 

PROG EPROM ISS 1 8Kx8 
PROG EPROM ISS 1 (8Kx8 
PROG EPROM ISS 8Kx8 
PROG EPROM ISS 1 (2Kx8) 

• 
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40101f• LUHT INITtiNI DJODI 

452133, CIIIILE IIIIIIE"· 
312911, CABLE CLAI'IP 406QU, BATTERY 406Qft, SOCkET U PL8. I 

45217f LABEL 

STAMP ASSEMBLY NUMBER HERE 

D�ge.l N�
A
=�Q 

11LCI 1 404101 

I"'LCZ 
RPCJ 1341822 

RPOJ 

11LB4 1 "04114 

f'1LD4 
ML.A'!l 1454606 
MLC5 
RPS6 1 341835 

MLC6 454601 
riLR7 4741:;)8 

HLR9 
11L88 ! 1104880 

MLB10 I 404884 

riLBII 1 1174109 

r!LCI I I .tll04882 

r�LB12 I 414032 

11l813 I 3:H438 

11LC13 I 40.tll007 

11L814 l 4740!.tll 

11LC14 I 474161 

11LBIS 
I'!LC15 

11L816 I 405009 

HLB17 1 474374 

11LBI8 

RPB19 I 341827 

RPC19 

11L820 I 474257 

OESCfUPTION 
I.C., CHOS RAH, 256 X 1 
SAJ1E AS I"'LCI 
RES J STOR PACII<., 150 OHI1S 
SAME AS RPC'J 

I C., RAM Ill. X .It 
SANE AS .11LB4 
I C , 64 K EPROM , ISSUE 2 

SHOWN FOR REFERENCE ONLY 
RESISTOR PACf\., 1511. 

I C. , 641\ EPROM, ISSUE 2 

I .C. • 3-8 DECODER 
SAME AS P1LA7 

I.C •• CPU 

I. C., DUAL US ART 
J.C., DUAL FLIP•FLOP 

I .C., TJ/'1/COUNT, 

I .C., QUAD 2-IN OR 
I. C. • QUAD NAND BUFF, 
I .C., USART 
J ,c •• :;ex. INVERTER 
I .C. • 4-BIT SYNC CNT 
SAHE AS HLC14 

SAME AS I'ILC14 

CRYSTAL OSCILLATOR 
J,C., OCTAL D-LATCH 
SAME AS MLBI7 
RESISTOR PACk., II( OH11S 
SA11E AS RPCJ 

l.C., QUAO 2 IN HPX 13 STl 

o�g G .I N�A=�o 
APCZD I 341834 

HLS21 

RPC21 

11L.B22 I 404239 

Rl I 3159�H5 

R2 l 315f71 

R3 I 31595.tll 

R4 315947 

AS 3!5973 

A6 I 315953 

R7 321545 

FIB 300092 

R9, A I 0 1 129856 

Rll 
t2.Rd 330440 

.. . 

RIS 1333408 

, 6 of� I 71 320275 

18, Rl91 
20.R21 

R22 

� 
R25 315951 

26, R27 335635 

R28 1 321213 

2' · RJOI 
RJI 
RJ2 

� � � a will 
-m:n- m rn 

ill m�m�·$·� 8 m� 1 
8 

I 

1" � s 

� 
® 

.;:mp. ..[ill}-

® 
403412, SOCkET, 40 PIN 

CIt CONNECTED BETWEEN PINS 
II A ND 29 ON NON-COMPONENT 
SIDE Of BOARD. 

DESCRIPTION 
RESISTOR PACK., 101C. OHHS 
SA11E AS 11LB20 
SA11E AS RPC20 

J. C,, QUAD VOLTAGE C011P. 

RESISTOR, 2.211., 1/4W 

RESISTOR, 680. 1/411 
RESISTOR, 1.511., 1/.tiiV 

RESISTOR. 51, I/4W 

RESISTOR, 3311., 1/U 

RESISTOR, 1 .211.. I/4V 
RESISTOR, 1211.. 114¥ 

RESISTOR, 6.811., I/4V 

RESISTOR, 150. 1/ZW 

SAME AS A2 

RESISTOR, I:SQ, 
SAHE AS R6 

RESISTOR. ISK, I/4V 

RESISTOR. IQK, 
SAHE AS Rl6 

� 
SAHE AS R16 

� 
RESISTOR. 560, 114V 

RESISTOR. IS, I/4V 

REUSTOR, IF., T/.tiiV 

� 
SAME AS R6 

SAI'IE AS R4 

-«ill-
0 

®® 
4092:10, ETCHED CkT BOARD 

NOTE: I. FOR CONVERSION TO CUSTOMER 1.0. ISSUE ZA, 
EPROM$ 454606 AND 4546C7 CHANGED TO 
I SSUE 2 AND 454606 AT ML.C5 WAS DELETED, 
AND SOCKET 405476 DELETED. 

O�gs.l N�
A
=�Q 

IRJJ,AJ51 JIS959 

34.R36I 
37 RJ'I 
J8,ft4 

... 

42oR4J 

""'"ii4"4 
45,A46 

R.tll7 I 31,49 

... 

... 
RSO I J202H 

S!,RSS 3!5972 

52.R56 330641 

R53 I 315988 

R54 I 333411 

. ., 
••• 

CI.CJ I 405J24 

C2 1 337333 

C4.C6 

C7 I 320282 
C8, !'9 

TO,CT1 
� 
14,CI5 

2. FOR CONVERSION FROM CUSTOMER I. D. ISSUE ZA TO 
3A,MLA9(3355291ANO SWI (!417101WERE DELETED. 

DESCRIPTION 
RESISTOR, 4. 7K, 1/411 
SA1'1E AS AZI 

SA11E AS RJJ 

SA1'1£ AS RZI 

SAHE AS R33 

SAHE AS R21 

SAI1E AS R12 

SAHE AS FlU 
RESISTOR. 3QQ, I/4V 

SAHE AS R16 
SA"£ AS AJJ 

RESISTOR, .tii7Q, I/4V 

RESISTOR, 2211., I/4V 

RESISTOR. I I'IEB •• 114V 

RESISTOR, 2711., 114V 

RESISTOR, 1211., 114V 

SA11E ,_5 R8 

� 

CAPACITOR, .t HFO 
CAPAC I TOR, 22 11FO 
SAME AS Cl 

CAPACITOR, 4. 7 I'IFO 

SAHE AS Cl 

SAHE AS C1 

SAI'IE AS C! 
SAHE AS Cl 

D���s. l N�A��g 
Cit 1310931 

19oC21 

czo 1 333725 

C22 

2J,C2 

Ql l 337342 

Q2,Q3 

Q4,Q5 

Q6.Q7 

Q8.Q9 

CAl I 197464 

R2.CR31 
ICR4.CR5j 

�' 
CR7 1 452026 

:TZ 1336470 

TJ 
,. 
T7, ST81 
ST9 

Jo\0151• RIVET " PLII 

DESCRIPTION 
CAPACITOR, 47 I'IFD 
SAI'IE AS Cl 

CAPACITOR. 4.7 11FQ, J5V 

SA11E AS Cl 

�0 

TRANSISTOR, 40V 
SA11E AS Qt 
SA"E AS Ql 

SAME AS Qt 
SAME AS lilT 

DIDO£, IN" UI 
SAHE AS CA1 

SAttE AS CRt 
�TTKY 

DIODE, ZENER. 4.3V 

STRAP 
6A11E AS ST2 
SAME AS ST2 
&A"E AS ST2 
Slfii"E '" IT2 

Cl6 I 346238 CAPACITOR, JJp, 

" ' SJ:IHE AS CT I II I "0'0" I I IATTI:RY. NJCAD. J.6V 
312'11 CIIIILE CLAMP' 

0 
� 

-am-

m�m m 
ill 

m 
liJ 

@ 
�w 0 

+czo 

••• 

o\07714• HEADER t 40 PINl 

D�gs.l N�A��Q 

406068 
� 

LED l 40502f 

407714 
rn7o1 
3401 58 

•sze3J 

452179 

40,230 

DESCRIPTION 

SOCKET, Zl PIN 
SOCKET, 40 PIN 

LJ&HT EHlTTJNEI DJODE 

HEADER, 40 TERM. 
HEADER, 10 TERM. 

RIVET 

CABLE ASSEM. 20 COND. 

LAIEL.. INSTfiUCTlON 

IOARO, ETCHED CIRCUIT 

� 

� 
1-" 
0 
1:-:l 
� 
1-" 
C':l 
0 
z 

� 
0 
t"'l 
t"'l 
t_%j 
� 
> 
00 
00 
t_%j 
� 
t:x:1 
t"'l 
to< 

� 
> 
z 
c::: 
> 
t"'l 
01 
� 
�� 

� 
� 
1-" 



r 

312911. CABLE CLA"P 406Qtf, BATTERY 406011, SOCK.ET 

45217� LABEL 40S47fo IOCI{.ET,, 24 ,IN 

HISTORY NOTE: 

I. �w.N�ro
E
r�'?:su� i�citA1ti'GJ5��Jc::O,.�M at�:l7 

ANY PRODUCT SHIPPED 
2.FOR CONVERSION FROM CUSTOMER I.D. 2A TO 3A,SWHS417JOI 

AND SOCKET(406068) AT MLC& WERE DEL£TED. 

REF. PART 
DESJG. NO AEQ 

�LCI 404101 
11LC2 
RPC3 J.\1822 
RPD� 
P'ILS4 ll04114 
HL04 
i:1'LA5 1454677 
MLC5 
RPB6 I 34183:5 

ttLA7 1474138 
ttLA8 
11LBe 1404880 
11LA9 33�:529 

rtlSIO 404884 
P1LS11 474109 
11L.C II 404882 
11Lll12 474032 
11L813 339438 
11L.C13 404007 
ttl814 414014 
1'1lC14 474161 
HLB IS 
i1Lc"1i 
ttl& 16 405009 
HL817 474374 
l'fLBII 

RP8t9 I 341127 
RPCt9 
P1LB20 I 474257 

DE8CIU PTJ 011 
I .C. , CMOS RAI"'o 2:56 X 1 
SAI1E AS I"'LCI 
RES J STOR PACK. • 150 OHI"lS 

SP.HE AS RPCJ 
J.C., RArh U, X 4 
SAI'IE AS I"'LB4 
I C., 8K X8 EPROM, ISS 3 
SHOWN fOR REFERENCE ONLY 
RESISTOR PACK., I�J. 

I.C., 3-8 DECODER 
SAME AS I'ILA7 
J.C., CPU 
I.C., QUAD El� RECEIVER 

J.C • •  DUAL USAAT 

I.C .. DUAL FLIP-FLOP 
J.C., TI11/COUNT • 

J.C., QUAD 2-JN OR 
I. C. , QUAD NAND IJUFF. 
J.C., USART 
I.C., HEX. INVERT£" 

J.C .... 4-BIT SYN C CNT 

SAI'IE AS 11LCI4 
SAI'IE AS 11LC14 
CRYSTAL OSCILL.ATOFJ 
I.e ..... OCTAL D-L.ATCH 
SAl'\£ AS I'ILSI7  
RESISTOR PACk.� 1k. OHMS 
SAHE AS RPC3 
I.Ca� QUAD 2 IN MPlf 13 &f) 

a:gG.I N����=�Q 
�PCZO 1341834 
11L.B2t 

P.PCZt 

1'1LS22 I 404239 

31!1"5 
R2 31 �971 
R::l 31 �9�4 
R4 I 315947 
R� I J1597J 
R6 1315953 
R7 I 321:54:5 
R8 1 3ooon 

A9,R10 1129856 
., 

1Z,RtJIJJ0640 
.,. 

�3408 
"·"171 32027:5 
19.flt 
Zo":iiit 

., 
23.A24i 

R25 13159" 
26;1�271 33563:5 

R211 I J21213 
29.R3 

R.JJ 
... 

m ill ffiffi$ 
� r-, -«<D$ 

� 
-

� ... �$ 
403412o IOCUT. 40 PIN 

Cll CONNECTED BETWEEN PINS II AND 29 
ON NON- COMPONENT SIDE OF BOARD 

DEICRJPTION 

RfSISTOA PACil., IOK OHP'IS 
SAHE AS HLB20 
SAME AS RPCZO 
J.C,, GIUAD VOLTAGE COI'IP, 

AESJSTQA, Z.Zito 1/4V 
ltESISTOR• 610, 1/4W 
RESISTOR, I.Sk, 11'4W 
RESISTOR, Sl, I/4W 
RESISTOR. JJft, 1/o\W 
RESISTOR� 1.2ft, 1/o\W 
AESJSTQR, 12ft, 114W 
RESISTOR• 6.8fl., 1/4W 
RESISTOR, 150, I/2W 
5AI1E AS R2 
RESISTOR, ISO. llo\V 
SAI'I£ AS Rf 
RESISTOR, 15k, 1/o\W 
RESISTOR, 10ft, 114W 
SAI'IE AS AU 
� 
SAttE r.S AU 
� 
RESISTOR, SfO, t/411 
RESISTOR, ts, ti4W 
RESISTOR, II(,, 11411 
s� 
SAlt£ AS R6 
SAME AS R4 

o:��e.l N�A=�Q 
3J,R3sl 3159:59 
34.R36I 
37 R391 
38,R4 

... 
42,R4 

... 

F
4

!��··�� 31'594'1 
••• 
... 

�7��s:i ���:�: 
�2.R56I330641 

R5J 131:5918 
R54 !333411 
. ., 

CI,C3 1405324 
C2 I 337333 

C+,C6 
C7 1320212 

ca.ct 
10,CI1 
i2."C"; 
!4,C1SI 

Cl6 I34U3B 
C17 

_,,L ,. ,L 

452133, CAlLE AliEN. 

rn m 

ill 

�Ot23Q, ETCHED Ck T IJOfiiRD 

DEStRIPTION a:�� e. I N�A=�Q 
RESISTOR, 4.7k, 11411 C18 !310931 
SAttE AS RZI t 9.C2l 
SAHE AS R33 CZO I 333725 
SAME liiiS R21 C22 
SAME AS R33 � 
SAME AS R28 
SAME AS Rl2 

3o\Otst, R IYIT 16 PLI) 

DliCfiiii'TION 

CAPACITOR• 47 I'IFD 
SAttE AI Cl 
CAPACITOAo 4. 7 MFD, 35V 
SA11E 1ii11 Cl 
� 

SAME AS Alf Ql 3373-\2 TRANIIITORo o\OV 
RESISTOR, 300, 1/4V Q2,Q3 SAME AS Ql 
SAHE AS RU Q4,Q' 8111HE AI Ql 
SAI'IE AS R33 Q6,Q7 IA1'1E AI lill 
RESISTOR, 470, 114V QI,Qf IAHE AS Ql 
RESISTOR, 22k, 1/4W 
RESISTOR, I HE&., 114W 
RESISTOR, 27k, 1/4W 
RESISTOfb 1211., 114W 
SAI'IE AS AI 
� 

CAPACITOR, .1 MFD 
CAPIIICITOR, Z2 ttFD 
SAHE AS Cl 
CAPIIIIICITORo 4, 7 I'!F9_ 
SAME AS Cl 
SAME AS Cl 
� 
SAME AS Cl 
CAPACITOR. J3PF 
SAME AS Cl 

CRI 11fH64 
R2.CfltJI 
R4.CR 

CR6 1407336 
CR7 1452026 

ST2I3361170 

�' ST61 
T7oSTI! 

ST9 

Bl I•0609t 
J12918 

DIODE, IN4148 
SAHE AS CRI 
SAME .:15 CRI 
DIODE. SCHOTTftY 
DIODE, ZENER, 4.JV 

STRAP 
SAttE AS ST 2 
SAME AS ST2 
SAHE AS ST2 
SAME AS ST2 

SAT.,.FRl, NJCAO, 3.611 

CA9LE CLj:IIHP 

•�son. Lr ... , urnrM DJODC 

0 
� 

-mD-

m rn�rn m 
[jJ [D .. I� 

• •• 
c • 
z 
1 

• 

<til 

o�W 
407714. HEADER 140 PIN) 

o:��a.l N�A=��� DEICIIIIPTION 

405476 SOCI'.ET, 24 PIN 
406068 SOCKET, z• PIN 
403412 SOCftET, 40 PIN 

LED !405029 LJSHT EMITTJNt DIODI 

407714 HEADER, 40 TIR"· 
430701 HEADERo 10 Tlllttt, 

3401't fUVt:T 

452133 CAlLI IIIIIN. 10 COHO. 
•52179 LIIIILo INITRUCTIDN 

40 U30 IOARQ, ITCHED CllltCUJT 

� 

� 
.... 
0 
� 
� 
� 

n 

@ 

8 

� 

t"'1 
t"'1 
l%j 
� 

� 

I 
� 

01 
� 
� 

� 
� 
� 

-�------ - -- - ---- - - ·  



s sfl 
•• 

• .- • f!/1 

•0,061, 1iOCU: T II IIlLI.) 

� FTI rrr � L� 121 
� 

m n1 
' 

1'103 

� Q I�H 
i t � � . 

" 

={ffiF m r0 m1 � 1"71� 
® r-1· w w w ·w · mrn& -=ilillJ= � 

-{ill)--!illP 
� ={illF 
� � 
=!mJ= -!Kill-

ltO�O.U ... �16141> Eflt.TTtNLDlOOE 

=f+�;-]= � 0 
c.{ill}> --{+ m ]=. 
-@l)--l[ill-
� 

9ill}o m m· �ill m· • • • 

! � l .� .� w 
illill 

��� � 
l : m· m· · m· oo!illl-
q A A " R�l 

P' P P R5 
C C C R5J 

� � � � Cll7 

�.1"'" -=(illFro 7 7 7 A5• ... 
.. �U �Ifl 

M 
f;1 ! 1 : 
. �J � 

® !' � LJ Ld®-

� j� 
n n, fl EJ �;i � 

i l " �® u ll ' 1), l <� ;:�� -----J7=-� 

\ I ", I I 
� ==; 

--{[ill-�� 0�� 

H.:-n:s: 
•sz17f LAIH. 

I. FOR CO�VS:ItSi{.:� l'h,)M ISSLIE lA TO 1$SU£ 2A, 
CU AND CZC l..iH: CON�EC'!"ED iiETWE EN PINS 12 
A.'.IC 24 ON CC'¥o>ONENT SID':!: Or THE 80AII'D, 
AT ML�5 ANO NLC&, 

D�:�s.l N�A=�Q DESCRIPTION 
404101 J.C • •  CMOS RAM, 256 X • 

SFI'1C: AS MLCI 
RPCJ 3..,.1822 RESISTOR PACF.., 150 OHJIS �P(lJ SFI�E q::; RPC3 - ---

4. 4 1 14 8S ErR01''L S!i. X 8 
P.?-0'6 Jltl&J' RES Js�Ci:", 15K 

"LA5 41148, 

�� 404416 IMLC6 

EPROM, 81(, X 8 
RAM, 2K X 8 
SAME Ae MLC5 

� 

�------------------...--
Cit CONNECTED BETIIEEN PT,.S :1 AND 2t 4Cn41, ETCHED CU BOARD 

Ot� NON-COMPONENT SIDE OF TttE BOARD 

�. FOR CON\IE�SION FROM ISSUE 2A TO 3.&, RiO 
l-4112:66 ,IOk RESIS1'0R) WitS CHANG£0 TO STI!t 
1336470,$TRAP). 

D���&.l N�A=�Q DESCRIPTION 

I I'!LBZt 1 1 I SAME rts ,.Lszo ____ -l 
RPCZI SAME AS RPC20 

l'tL822 I 4042391 I I .C • •  QUAD VOLTAGE COMP. 

�� 41 1 2:50 RESISTOR. 2.211., I/4W 
R2 •'JI2J8 RESISTO;!, 680. !/ltV 
fiJ l.r:tzH RESISTOR, t.S��;. t/o\V' 
R4 41121! RESISTOR, 51, 1/"W 

I DESCRIPTION 
SP.ME AS R28 

o:;�6.IN�A=EQ 

cu I 3U2Jt 
Cl7 

�� ::�: :: =�: C18 3!0931 

Oii:SCRIPTJ ON 

CAPACITOR, 33pF 
SAME AS Cl 

CAPACITOR, "7 }!� 
R"'t SAME AS RJ:s .u.czt 1 TsAME AS ct 

"!::• 
::�: :: :�: __ �:� 3337251 I �=�:c�:o�

; 
4. 7 �F , JSV 

ltS,Rl!- �A�E AS R" 2J.C2 I iAME A� czo 
�· "1 1 1229 R�SISTOR, �00, 1/"'i CU,CZtt SAME AS C! 

R.to(l I I I SAt!E AS n:o ·---

0��� G .I N�A=�Q 
T15.t 
"Ti"7.. 

81 h06D" 
312:918 

452179 

(o\0 PIN, 

DESCRIPTION 

SAI'tE AS 'T1 
SAME AS STt 

SAM[ AS STI 

SATTERY. NICAO. 3.6V 

CABLE CLAMP' 

LA8EL, INSTRUCTIOPO 

MLA7 t,741J9 !.: . . J-8 OECO!lF.P. RS 111279 RESI
_
STQR, JJII., l.'"'i -- I o; I 337Jul I TRANs:sroR • .:.av "06068 SOCKET. 28 PJN 

�: "04580 :��� • 
A�p�LA7 :: :: :::: :::�:��=: : ;:�· 1 ;�:

W .�L-
I I 

SAME AS Ql � SA11E RSQI f-.: •• •asou LIGHT £rUTTING DIODE 

f MLB IO 1"046HI I J .c •• DUAL L'SAP.T 
MLB11 174l09 I.C., DUAL FLIP-FLOP 

MLCII 404e621 II. C .. TlM/COLoNT. 

MLSI' '"7110JZ I.C • •  QUAD 2-JN OR 

MLBlJ I J�HJ61 I I.e., �UAO NAND SUFF. 

MLCiJI1o04007l I I. C •• USART 

MLB'" J""'o'"J J I.e •. HEX. INVERlER 
MLC14 474161 I.C,, •-eli SYNC CNT 

MLB1'5 I I [ SAME RS MLCI" 

--

=-1--+.�c::::c��::-:,,o:::..�. ���;:U�TOR I 
:. C., OCTAL 0-LHTCH 

Fctl 4i1262 RESISTOR, 6.81C., 1/"11 

R9.RIO 1298Sf RESIST O R , l::'iQ, !/2'i "" SAME !!IS R2 

IZ.RI:t "11222 RESISTOR. 1 SQ, 
SAI'!E AS R6 

!RS2,RSI!fij'l31"1 IRESISTOR, 1 HE&., I/4W 
RESJSiUR. 27K, l/41i 
RESISTOR. 0� 

��-+:��+-�.� •• �.� •• � •• ·- ---------

Q6,Q71 I I BAnE ,_5 Qt 

Qlf,Q' SAME AS 01 J "0771 " HEADER. "0 TERM. r-£!P S.O.ME .t.!: 01 I •30701 HEAOEA, 10 TERM. 

•• SAhE AS P.U CRI lt7461t DIOOE. IN4UI I :J•0158 IHVIT 
fillS 411270 f<ESJSTOR. 1�1\.. !/ltV Fl£ SAME AS Rl6 CR2.Ck SAME AS CR1 I 

JRU.RI "112U RESISTOR. lOll. 1/lt'i' R62,RO SA11E AS R16 CR4.CR SAME AS CRI CABLE ASSE". 2 0  CONO. i!!,.!!'•R I SAME AS RU R6" SAI'IE AS Rl CR6 407336 OJOOE, SCHOTTKY 
lft2o,Rz SAME AS RU CR7 4:5202� OJ OQE, ZENER, 4.JV 80AR0 CTCHEO CIRCUIT 

R21 SAME AS R15 
. 

f23.R2 SAME AS R6 CI .C3 "0532" CAPACiiOR, ,I )4f --
R2:S 411236 RESISTO R, �60. 1/4\1 CZ 337333 CAPACITOR, z:: J.IF STI 336470 STRAP 

26,R2 411198 PE515TOR. 1S. 1/4'11 c ... e& SAME AS Cl !lAME AS STI 
R28 "11242 RESIST OR, tr.. 1/"'i' C7 320282 CAPACITOR .... 7 �F ST:s SAME AS STI 

.-

�LBiil l I I SAf'!C: AS l•t..B17 
Ri>91t3"1827 RESISTOR PACK .. Ill OHI'IS 
RPClt 

�LS20 4742S7 
RPC20 J•l&Jt, 

SAl'IF.. AS RPC3 
I.C., QUAD Z IN MPX f3 STI 
RESISTOR PACK.., lOll OHMS 

fR2J.RJ SliME AS R21 ce.ct SAI'iE AS Cl sr S.AI'IE AS !:TI ===::j I I I I ===J R31,R'58 SAME. AS'" IO.Cl SAME AS Cl 19.10 SAMF. All IT� 
R32 SAME AS R4 \2oCI SAME AS Cl S T I I  lA�[ AI ITI 

.)3,RJ 411258 RES:STQR, ... n., 1/ .. 'i' 14.1:1 3AH� A� t:l 

p:: 

� 
..... 
0 
1.-.:1 
� 
..... 
0 

� ;a 0 t"f t"f t?;j t:d 
� 
00 

� 
tJ:j t"f ....:: 

s:: > z 
� t"f 
01 
c.:� 
�� 
� I 
..... 
c.:� 
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I. 420301 TELEX INTERFACE 

®--�----- • -- /198670 -
-"($ f-1302 

;---2191 /198670 
:--7001 

Q:b_�-��� 

(!)420120 

CD 412394 ........ 

-420121 
301466--1 ; 

15379

9 o:?d'0 \_j : () '-334647 ' tg�454137 
----412276 

NOTE: 510488 Specification is included with 420301 Telex Interface. 
0) Not part of 420301 Telex Interface. 

��430708 

• 

• 

• 

I 

• 
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MANUAL 534, 4-15 

410038 TELEX INTERFACE CIRCUIT CARD 346920 STUD 
430732 NUT 
(TORQUE FROM 
6 TO 9 IN - LBS) 

0 

I] PL .. 
N POl.. 

0
+1 SPI 

0 

409038 CIRCUIT BOARD 
(2- PLS.) 

346710 RIVET 
(6-PLS. ) 

0 MMM t o 
I 

Cl 

PI 00 0 � 0�� u0+ 0+ 
0 

��0� 001 �� C2 
� 

m��e���$0 
� .. � 9

�

' � AD 0 ill 0 ill li �

. 

�i�� � �®®i �·· 
t;J 

r:;l 
' 7 8 • 

�;O� 8 ....., . 
�� � � �� J!1 r+.� + 

: 8$. ®· ® � & 0� � � ool � � !o!O ""' 

+ 8 t;J . • • 
� � 

r.;;;) 8 <;;> - """' � 

' 

• ; � 

r;;;) -� §i] • f!9 f!9 
··· ··· 

... .-.. . ' ' 8 ��10$$� . H UU®� "
- @�0; -�· i 

0 101 lnl 0 . .. 0 �t;J 
Qg � ®�o ! � .. 

• :-· � � u 101 • o� 6� !O•o•o•� � ,., � ·• 10 iii� 1 • 

.'_, • 
� [ '"' '�' ;�;:,;; •O �f'l �rl! c� � � U 

o , .
v 

� � iJi:: �-u Jl-

,,___., , � r-';:l . 
. •

v 
�� i

v 
, � n 

" 'O 
· 

+ - + - � 

"i l 

REC[ IV! LIMIT 

341618 PIN 
(12- PLS.) 

DIODE CR 29 MUST 
BE RAISED APPROX. 
1/16 INCH OFF OF 
CIRCUIT CARD 

430516 STRAP 
(4- PLS.) 

346920 STUD 
430732 NUT 
(TORQUE FROM 
6 TO 9 IN -LBS) 

(2 -PLS.) 

420H8 HEAT SINK � 
0 

@ @ @ -- ---
DETAIL A 

0 DOUBLE LAYER TAPE TO 
BE EXTENDED .410 ± .040 
BELOW EDGE OF HEAT SINK 
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N 
REF. PART 0 

DES I G. jNo. REQ. 
T 
E 

Cl 452120 
C2 
C3 319998 
C4 177412 
C5 335800 
C6 
C7 300057 
C8 
C9 323141 
C10 
C11 
Cl2 
C13 
C14 
Cl5 
C16 4:15324 
en 
C1R 34150. 
C19 
C20 
C21 
C22 1323714 

Rl 411263 
R2 411258 
R3 
R4 11314 
R5 
R6 411234 
R7 
R8 

R9 
R10 411283 
Rll 411297 
R12 
R13 
Rl4 11??? 
Rl5 
Rl6 
Rl7 1118182 
R18 
R19 
R20 
R21 
R22 
R23 
R24 
R25 
R26 
R?7 1411?5.4 
R28 
R29 118196 
R30 420110 
R31 4?nl 1 
R3? 411298 
R33 411290 
R34 411266 
R'� 1411?. 
R36 
R37 
R38 
R39 
R40 420112 
R41 

...B42 1411207 
R43 
R44 
R45 
R46 
R47 199840 
R4R L472.2.5. 
R4Q 17l�?n 
R50 l"n44? 

...B51 
R�? llR?ln 

I. 420301 TELEX INTERFACE (Contd) 

DESCRIFPON 

CAPACITOF lOOOMFD 
SAME A5 .Cl 
CAPACITCF 3300MFD 
CAPAC ITO". 100 MFD 

CAPACITOF 330 PFD 

SAME A5 C5 
CAPACITCF.. 0 O�MFD 

SA.'£ A.S C7 

CAPACITCJ' 680 PFD 

SA"£ A5 C9 

SAME A5 C9 
SA!o£ A.S C7 

SA."£ A5 C9 
SA>'£ AS C7 

SA>'£ AS C7 

CAPACITOF. 0.1 MFD 

SA"'-£ A5 C7 

i CAP�CIIOR 200MF!:!.__ 
SAl<£ AS C� 
SAME A5 C� 
SAME A5 C 

' r.APACTTOR. 470 PFD 

RESISTOR 7.5K 1/4W 

RESISTOR 4.7K 1L4W 
SAME A5 R2 

I R<"SISTf"IR 1K 1/4W 

I SAME AS R2 
RESISTOR 470 1/4 w 

I SAME AS RE 
SAME AS R6 
SAME A5 RE 
RrSISTOR 51K 1/4 W 

RESISTOR 200K 1/4W 

I �AMF ·� R10 

SA"'-£ AS Rll 

I RESBTOR 150 l/411 
I SA."'-1: A5 Rl4 

I �Ah£ AS R14 

IF>I'.rSTf"IR 52K 1/4W 

lsAME A.S R17 

SA!o£ AS R17 

SAME. �S R17 

SAME AS R17 

SAME AS ,R17 

AME..� R17 
SAl£ AS R17 

SAME AS R6 
SA!o£ AS R6 
RESISTI:Jl. 3.3K 1/4W 

SA!o£ A5 .R27 

RESISTOR 39K 1W 

RESISTOR 3;1.2 1'!1> 

RESISTOR. 43.21'!1> 

RESISTOR 220K 1/4W 
RESISIQR. lOOK 1/4W 

RESISTOR 10K 11_4W 

RESISTOR. 1.2K 1/4W 
AME.. AS R3:> 

SAME A5 R34 

SAME AS R'• 
SAME AS R33 

RESISTOR . 1_3_0 1% 

I�At& " P? 
IRFSTSTOR ��- 114W 
I�At& A� R4C 
SA."'-1: AS R3C 

ISAMF: AS R' 
SAME AS R2S 
RESISTOR 150 3W 
IRESISTCR. 1K3W 

'<T'mll> 1.5K 5W 
�SISIOR 240 1/2W 
'SAME AS R60 

RC'"TnR 22K 2 

N 
REF PART 0 REF 

DESIG. NO.REQ. 
· T  DESCRIPTION DES I G. E 

R53 143656 RESIST()< 51 l/21'1 J.t..Al 
R54 SAl£ A5 R53 MLA2 
R55 411218 RESISTOR 1�...1/41'1 1-41..A3 
R56 41l??n ....BESlSTilR. . .l20 1'41'1 "1L.A4 
R57 SAME AS R56 11....A5 
R58 411294 RESISTOR �l/41'1 '1..A€ 

� SAME AS� ...!1..� 
R€0 4c1322 RESISTOR 2 .2� l/41'1 J1..A9 
R61 SAME A5 R6J 11..85 

11..8€ 
>U37 
14.58A 

...M...B8B. 
01 333241 TRANSISTOR, 60V NP'I � 
C2 SAME AS 01 I1..B9B 
C3 SAME AS 01 
C4 452329 TRANSISTOR 3s:JV NPN 
C5 SAME AS�4 
06 'SAME AS 04 
07 SAME A5 01 
08 SA!o£ AS Q4 LEOl 
Q9 SAME AS 01 L.£:l2 
010 SAME AS 01 L.£D3 
011 SAME AS 04 L.£04 
012 SAME AS�4 
013 430782 TRANSISTOR 300V Pr.P 
Q14 SAME A5 013 
015 SAME� 
Q16 ls.AME AS J;l,4 SP1 

....S.Tl 
ST2 
ST3 
ST4 

CR1 171541 OHDE 2.00V 
CR2 SA'£ AS CRl 
CR3 312341 lDiwE .. � 
CR4 SA!o£ AS CR3 
CR5 SA'£ AS CR3 Sill 
CR6 SAME A5 CR3 SW2 
CR7 SAME AS CR3 S1'13 
CR8 SAME AS CR3 S1'14 
CR9 SAME A.S CB3. 51'15 
CR10 SAME A.S CR3 S1'16 
CR11 SAME AS CR3 
CR12 SAME AS CR3 
CR-13 430605 I DIODE. 400Y F .R. 
CR14 SAME AS CR13 TBl 
CR15 �eRn 
CR16 SAME AS CRU_ 

CR17 I SAME AS CRll .wJ.. 
CR18 SAME_� 
CR19 SAME A.S CR1·3 
CR20 I SA'£ AS CR13 
CR2l ! SAI<f" .AS....CRll 
CR22 SAME A5 CRU_ Pl 
CR23 SAME AS J;_RU_ P2 
CR24 SAME AS CR13 P3 
� SAME AS CR13 
CR26 SAME AS CR13 
CR27 SA."'-1: AS CR13 
CR28 SAME AS CR13 
CR29 430713 DIODE, ZENER 190Y 
CR30 337349 DIODE ZENEq 12 
CR31 SAME� 

RVl 430708 MDV l5QY 
lRvz i.A06339 Kl\1 2">JV 
RV3 SAME A5 RVl 

N 
PART 0 

NO.REQ. T 
E 

335528 
335529 
474000 
474257 
474 03 
339438 
� 
474008 
335522 

32680 

-�-

341804 

� 

420116 

420115 

.A:l22.02_ 

347615 
347623 
403116 

DESCRIPTION 

IC. LINE DRIVER 
IC LINE RECEIVER 
IC , WAD NAil() 
IC WAD M X 
I: -�_NOR 
IC QUA:J NANO D.C. 
Ir CMOS ., .. X TN' 
IC QUAD AND 
lC CJ'TIC• ISOLA TOR 
SAME AS "L.B5 
SA!o£ A.S MLBS 

..I_C OPilC.A ISOLA TOR 
SAl"£ AS I RAA 

!...sM...& MLRA• 
l...sAME...As_ I RR, 

J..E:l.l'CB 
SAME AS LE01 

l.sA!E .AS 1 ml 
�AS LEn1 

SWITCH 

I STRAP" 
SAME AS STl 
SAME AS STl 
SAME AS STl 

SI'I.IICH nPnT 
SA!o£ AS Sl'l 
SA!o£ AS 51'11 
SAME AS 51'11 
SA'£ AS Sl'll 
SAME AS S1'11 

L BLOCK ,... .... INA! 

l..rc....Jill...I.R<"r. 

· CO'MCTOR 6 PIN 

CCHECTOR 12 PIN 
� 25PIN 

• 

• 

• 

• 

• 
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MANUAL 534, 4-17 

J. 430899 APL ALTERNATE FONT MODIFICATION KIT 

410719 DUAL FONT CIRCUIT CARD 

REF. 
DESIG. 

C1 

C2 

MLBl 

RPA3 

SPA2 

JlOl 

409719 BOARD, CIRCUIT 

' 410719 
20 I 
fO OoOOoOOoOOoOOoOOoO 01 

I � 
I JIOI I 
I I 
L!. �0...!, �0...!, �0_2.�0� �0...!!_�0� 2J 21 40 

Cl cCJ=> 

O
C2 

00 
SP 
A2 .. 

.� 

�
o

� 
D 

D 

D 
D 

D 
D 

�
o

MLB2 � 
• 

• 

D 
D 

D 
D 

D 
D 

...-----.o 

Q 
tJ 

0'------JO ·o� 0 
D 0 
D o 
D g

D
MLa3 � 

0 
0 0 
D D 
D 0 
D 0....-.-----. 

340334 SOCKET, 64 PIN 
WITH CLIP (NOTE 101) 

405476 SOCKET, 24 PIN 
(2 PLS.) 

PART 
NO. REQ. DESCRIPTION 

405324 CAPAClTOR,O.l MFD. 

SAVE AS Cl 

430966 IC XFC MOS PACK 

341774 MODULE, RESISTOR lOK 

341804 SWITCH, 4 POSITION 

430507 HEADER, 40 PIN 

I 

I 

Notes: 

101. 340334 socket includes 340335 clip 
(packed separately). 
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J. 430899 APL ALTERNATE FONT MODIFICATION KIT (Contd) 

410719 

0 410719 

.................... -=-

.... ��!§.��.... 0 

INSTRUCTIONS: 

Note: 

TYPE OR DRAW NEW SYMBOLS YOU WANT 

ON BLANK LABELS. 

CLEAN THE FRONT OF EACH KEYTOP. 

REMOVE THE REQUIRED TABS FROM THIS 

CHART AND PRESS THEM ON THE FRONT 

OF AFFECTED KEYTOPS AS SHOWN AT 

THE RIGHT. 

[I SP 

A2 "" 

413841............... � � IIPL 

" 

346260 keytop extractor and 510638 Specification 
are included with 430899 Modification Kit. 

� 413840 

430508 

• 

• 

• 
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K. 430900 ANSWER-BACK MODIFICATION KIT 

339600 
410710 

I I ' 

,._....... :t::;;:: ... iiii �LJ • ..,..... 
... ...... "' .. 0 0 

()� @ • mr "I 0- -��� ... 1-:-- .�. � 0 �ow 0000�0 l �-: �� �q[il m��oill ... � ill � ���- go 

� 0 � �·� w ... JJ 0 000° ill 8�� ·;· 0 M� �� ffi� m�� ill fJi � � � 0� :lil liJOCffl[J 0!! m lilw�OMM!.0�mo w* �=riD l) 
00 °o § 

REFERENCE 
POWER 
SUPPLY 

Note: 50944S Specification is 
included with 430900 
Modification Kit. 

0 

0 

0 

m/f 
I 

ZO-L _____ ee2 

J107 PIN 17 

0 

26AWG 
STRAP 

REFERENCE 
LOGIC 
CARD 

MANUAL 534, 4-19 

154202 
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16®0 W 
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�� ill . . .  , 
;� �0000 
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407717 430634 346442 

L 
NOTE 2 -----�q� ... �.. rl 

100� aoU"0 

0 � � � � u��� � � 
__ , [ 1:::::::::: :t11 1 rn filo ffi .. +. ill 

� Mffi� IT! 8�� ,o . . 0 m �� ru���· m�� ill 
�· ·" ··�·· • il... "'J• m@ p; w�o 0 ill ��ffiOOMOO fil���ill 0 ru��o· moo� {il t:J 9 t:J + II 12 i!! ::l!.lj! 13 .:r

uESu 
10 

409710 

NOTES. 

... t!!!!! 
(,) a::a::a:: 

� ��� 
ui 
� 
:I 
IIJ 

.. r - Ul 
� c( 
:1! 

0 
;: 
0 

_.,. 
14 

I. MLA4 IS A 339600 PROM ( 32 X Bl WHICH 1$ NOT PART 

OF TH IS ASSEMBLY BUT IS PROVIDED IN THE ANSWER BACK 
MOO. KIT 1430900) 
AFTER THE PROM IS CORRECTLY PROGRAMMED IT MUST BE 
PLUGGED INTO THE SOCKET {405066) AS SHO�N. 

2 AT CUSTOMER LO. ISSUE 2A: 

A STRAPS STI !I ST2 ADDED FOR MANUFACT\J!ING 
PURPOSES 

B. CII,C23 AHJ C35 WERE CHANGED FROM .001 (PART++ 

328973) TO t200PF 

C. C20 AND C30 WERE CHANGED FROM 333721 10 310929 

(1/ALUE REMAINED AS I.SuF) 

D. CIS AND Cl9 WERE CHANGED FROM 56PF (ALIRT .. 32�1 
TO 47PF 

£. ISSUE 2A BOARD 
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341802 CONNECTOR, 20-Pin 

,.... " 
rr �� 11 

®: :' ® ( r61 J�l r611 @5 
II 

J3o2 
� 

II 
II 

�II 
-II II 

II 

I I 
l r: l 
I 11 
11 11 � :'II 

• ,I I 
I ol I d.n: I I 
11 ... 1, 
I •I I 
I '--.!; I I 

11�11 @I II I � II 
lL _:'€>�_ JJ 

SPA I 
®��� Ali������� I�* 
��� s[R!:s�::J 

��®® SPC I 
c����������i� 

I 
0 

87635 SCREW, 6-32 V (2 required to mount 

I I 

the 430547 BRACKET.) 

I 19 

[���€] ®® G!!J 
0 ·� $ [:::=�:::::::] $$ uuouou --t!:>f.!)a:IG:) U,.(l')l.L(I')LL.U) ...... 

0-NI'()VICJ<O,.._ a.oo::.:: c ...J...J...J...J...J...J...J...J a::o:oc 

�� 412342 ���®® 
uouuuuuu r.!HDrt')Z ........ 

CRYSTAL 

[��€€] 2.24 MHZ 
a [��€�] � 

2 3 4 

@ @ 
403412 SOCKET, DIP 

REF PART DESCRIPTION REF PART 

DES I G. NO. REO DES I G. NO. REO 

C1 405324 CAPACITOR 0.1 MFD R12 143660 

C2 SAME AS C1 R13 

C3 SAME liS C1 R14 178861 '@ ��- i 43054 7 BRACKET, 
C4 SAME AS C1 R15 181611 

C5 SAME AS C1 

I CONNECTOR ,-..-€) ?: I I . . 
1 145914 CONNECTOR . 

§ 
. . : I 

I 
� I � I 

I @IL_ ij II§ BRACKET' 
403401 TERMINAL, MALE (9 Pis.) 
Terminal to be placed in connector 
positions 1,2,3,4,5,6, 7,8 and 20. 

C6 

C7 

C8 

R1 

R2 

R3 

R4 

RS 

R6 

R7 

R8 

R9 

R10 

R11 

SAME AS C1 

SAME AS C1 CR1 312341 

346729 CAPACITOR 1200 PFD CR2 337328 

CR3 

143667 RESISTOR 3.9K 1/2W 

320026 RESISTOR 3.9K 1/4W 

321507 RESISTOR 1.BK 1/4W MLA2 474257 

SAME AS R3 MLA4 474002 

137443 RESISTOR 1.8K 1/2W MLAS 

SAME AS RS MLB3 430931 

SAME AS R3 MLC2 

SAME AS R2 MLC4 474138 

SAME AS R2 MLCS 

SAME AS R2 MLC6 

SAME AS R3 

/CONNECTOR 

Bottom View 

�u �1466 SCREW (2) � 3646 WASHER, LOCK (2) 
04807 WASHER, FLAT (2) 

Connector M g 3646 WASHER, LOCK (2) 
151880 NUT {2) 

----� 11'. ---�� -

� 

� 

\ / 

\ /_ 

�( 
a::::a::o:G::o::a: --C!)(!)(I)Ql u..cnLL.cnLL.cn 0 . ..... 

0-NrtlVICHO,.._COOlQ= !"� 
;r:;r:;r:;r:;r:;r:;r:;r:;r:;r:;r:;r: ;r:;r: a::a::a::o:o::a:::a::::cr:a::o::a::a:: a: a: 
• •••••••••••• 0 •• 

�:��C:5::J EO 
5 6 

DBSCRI PTION HEF 
DES I G. 

RESISTOR 750 1/4W RPB1 

SAME liS R12 

RESISTOR 27 1/2W SPA1 

RESISTOR 22 1/2W SPB2 

SPC1 

DIODE 1N4004 

DIODE 1N4737A 

SAME AS CR1 

IC QUAD 2 INPUT MUX 

IC QUAD 2 INPUT NOR 

SAME AS MLA4 

IC SCU MOS PACK ASM 

SAME AS MLA2 

IC 1 of 8 DECODER 

SAME AS MLC4 

SAME AS MLC4 

-1 

@ 

@3 

@ 
0 

PART 
NO. REO 

407337 

341807 

341804 

,j::o. C1l ....... Cr.:l 0 ,j::o. -.J ....... ,j::o. 00 , 
€@� I t>:) 00 t>:) t_:tj 

t"" 
t_:tj 

J _. 
al 
:::IE 

0 
>-3 ....... 
< 

It"" t_:tj 
w 
en 
en 
<X 

<D 
,.... 
0 

0 
> ,j::o. t"" Cr.:l t"" 0 ....... c.o z ....... 0 0 

� 

�� 

� 00 
t_:tj 

....... t"" 
>-3 t_:tj 
0 0 
....... >-3 
� ....... 
0 < 
c:::: t_:tj 

DESCRIPTION 

....... 0 >-3 > 
0 t"" 
> t"" 

RESISTOR MOD 5. .� ....... 
K I z t:,j 0 

SWITCH 7 POSIT! 

SWITCH 4 POSIT! � s= N 
SAME AS SPA1 0 

t:,j ....... 
� ....... 
0 
> 
>-3 ....... 
0 
z 
� ....... 
>-3 -
0 
0 
::s 
a -

.& -�• ---- ---�----
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MANUAL 534, 4-23 

410719 

M. 430920 AND 430969 WEATHER FONT MODIFICATION KIT 

0 410719 

.... iiE.A.o:Eii .... 

PINS 

411391 

-=-

0 
SP [)1=-
A2 "" = 

411392 

REF. 

00 

[@ 
REF -CONTROLLER 

430967 

411393 
(Part of 430920 Mod. Kit Only) 

347240 413852 413848 

Note: 346260 keytop extractor and 510625 Specification 
are included with 430920 and 430469 Modification Kits. 

410719 DUAL FONT CIRCUIT CARD 

See Page 4-17 for parts information. 

413847 

413849 
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N. 454668 ELECTRONIC TOP OF FORM MODIFICATION KIT 

452837 

-- - ------- ..... -- - - - -------
-- -

410232 
452835 

410232 CONTROLLER ASSEMBLY 

See Page 4-12 for parts information. 

452834 

-- ::::, / I // I 
/

/ 
I 

---;,<: l 
,."""' --- l 

/
/ -

-
-,) 

/ �
/// 

- ,.....,.,.... 

..... / 

·
-
)Z--r:-

/
//// /  

// /  

-- / --- - -
/ 

452839 

341789 452832 

455044 

REF. 

• 

• 



MANUAL 534, 4-25 

0. NUMERICAL INQEX 

Part Description and Part Description and Part Description and 
Number Page Number Number Page Number Number Page Number 

1302 Screw, 6-32 x 3/4 Fil. 178861 Resistor, 27 Ohm 22 320276 Resistor, 470 Ohm 11,12 
14 181243 Screw, w/Lockwasher, 320282 Capacitor 4.7 MFD 7,8, 

2191 Lockwasher 14 6-40 x 3/8 Hex 5 11,12,13 
2658 Nut, 6-32 Hex 4 181244 Screw, w/Lockwasher, 320418 Terminal, Ring Type 14 
3640 Lockwasher 3,4 6-40 x 7/16 Hex 5 320419 Terminal, Ring Type 14 
3646 Lockwasher 22 181611 Resistor, 22 Ohm 22 320442 Resistor, 240 Ohm 16 
7001 Washer, Flat 14 184058 Screw w/Lockwasher, 321213 Resistor 3,4,7 ,8,11 ,12,20 
7002 Washer, Flat 4 6-40 x 7/16 Hex 15 321507 Resistor, 18,000 Ohm 22 

87635 Screw, 6-32 x 1/2 Flat 186740 Jumper, 6 in Green 4 321508 Resistor, 100,000 Ohm 
3,4,22 192970 Post 5,11 3,4 

90096 Washer, Insulating 5 197464 Diode 3,4,7,8,12,13 321545 Resistor, 12,000 Ohm 

92260 Lockwasher 5,14 198670 Screw, w/Lockwasher, 8,11,12 

93984 Lockwasher 14 6-40 x 5/16 Hex 14 323141 Capacitor, 680 PFD 7, 

104807 Washer, Flat 3,4,22 199840 Resistor, 150 Ohm 16 16,20 

107116 Lockwasher 14 300057 Capacitor, .01 MFD 16,20 323148 Resistor, 18,000 Ohm 7 

116793 Lockwasher 4 300092 Resistor 3,8,11,12,20 323714 Capacitor, 470 MFD 3, 

117176 Fuse, SL-BL 0.5 Amp 14 301466 Screw, 4-40 Spl. 3,4,14,22 4,16 

118182 Resistor, 52K Ohm 16 304123 Capacitor 250 MFD 7 324862 Resistor 20 

118196 Resistor, 39,000 Ohm 16 310929 Capacitor, 1.8 MFD 20 324902 Resistor, 100,000 Ohm 7 

118210 Resistor, 22,000 Ohm 16 310931 Capacitor, 100 MFD 7,8, 326601 Resistor, 150K Ohm 7 

118617 Screw, 6-32 Self-Tapping 11,12,13 326801 Optical, Isolator 3,4 

4 312341 Diode 3,4,7,16,22 326802 IC, Optical Isolator 16 

121244 Clamp, Cable 14 312918 Strap, Cable 8,11,12,13 328781 Resistor, 10 Ohm 3,4 

124177 Lockwasher 6 312919 Strap, Cable 15 328783 Resistor, 180 Ohm 2 

125011 Washer, Flat 14 312922 Diode 7,8 328785 Resistor, 330 Ohm 7,20 

129856 Resistor, 1000 Ohm 315946 Connector 9, 1 0 328787 Resistor, 120K Ohm 2 

8,11,12,13 315947 Resistor, 51 Ohm 8,11,12 330640 Resistor, 150 Ohm 7,8, 
137443 Resistor, 1800 Ohm 22 315948 Resistor, 100 Ohm 3,4,7,8 10,11,12 

143656 Resistor, 51 Ohm 16 315949 Resistor, 300 Ohm 7,10, 330641 Resistor, 1 Meg. Ohm 11, 

143660 Resistor, 750 Ohm 22 11,12 12,20 

143667 Resistor, 3900 Ohm 22 315951 Resistor, 560 Ohm 7,11,12 333241 Transistor 3,4,16 
144495 Pad, Transistor Mounting 315953 Resistor, 1200 Ohm 7,8, 333408 Resistor, 15K Ohm 11,12 

3,4,15 11,12 333409 Resistor, 39K Ohm 20 
145913 Connector, 25 PT Recep- 315954 Resistor 2,8,11,12 333411 Resistor, 82K Ohm 

tacle Type 3,6,7 315955 Resistor, 3300 Ohm 7 ,8, 11,12,20 
145914 Connector, 25 PT Plug 11,12 333725 Capacitor, 4.7 MFD 

Type 3,4,6,7 ,22 315957 Resistor, 3300 Ohm 2,4 11,12,13 
146952 Screw, 4-40 Hex 315959 Resistor, 4700 Ohm 7,8, 333727 Capacitor, 6.8 MFD 8,20 

3/8 Flat 14 11,12,20 334647 Fuse 14 
147225 Resistor, 1000 Ohm 16 315960 Resistor, 5600 Ohm 3 335522 Coupler 3,4,16 
151880 Nut, 4-40 Hex 3,4,6,14, 315971 Resistor, 680 Ohm 8,11, 335528 Circuit, Integrated 3,4, 

22 12,20 7,16 
152893 Screw, 4-40 x 1/4 Hex 14 315972 Resistor, 22K, 1/4W 11,12 335529 Circuit, Integrated 3,4,7, 
153799 Screw, 4-40 x 21/64 Hex 315973 Resistor, 33,000 Ohm 8, 12,16,20 

14 11,12 335635 Resistor, 15 Ohm 7,11,12 
154202 Screw No. 4 Spl. 19 315988 Resistor, 27K, 1/4W 11,12 335799 Capacitor 20 
156653 Lockwasher 14 318801 Resistor, 47,000 Ohm 7 335800 Capacitor, 330 PFD 7,16 
160479 Grommet, Rubber 24 318802 Resistor, 220 Ohm 3,4 336350 Terminal 3,6 
171526 Resistor, 1.5K Ohm 16 319993 Strip, Terminal 8 336470 Strap 7,11,12,13,20 
171541 Diode 16 319998 Capacitor 16 336799 Diode 3,4 
171588 Resistor, 3K Ohm 3,4 320026 Resistor, 3900 Ohm 2,7,22 336948 Capacitor 1.0 MFD 20 
173974 Screw, 10-32 x 5/16 Hex 320273 Resistor, 7.5 K Ohm 2 337325 Resistor 20 

14 320275 Resistor, 10,000 Ohm 3,4,7, 337328 Diode 22 
177412 Capacitor, 100 MFD 16 11,12,20 
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Part Description and Part Description and Part Description and 

Number Page Number Number Page Number Number Page Number 

"!J/333 Capacitor, 22 MFD 8,  403840 Spring, Latch 9 407717 Header 20 
9,10,11,12,13 404006 Circuit, Integrated 20 409038 Board, Circuit 15 

337342 Transistor 7,8,11, 404007 Circuit, Integrated 11, 409230 Board, Circuit 11,12 
12,13 12,13 409241 Board, Circuit 13 

337349 Diode 16 404049 Circuit, Integrated 3,4,16 409746 Board, Circuit 2 
339009 Circuit, Integrated 20 404101 Circuit, Integrated 8,11, 409750 Board, Circuit 6 
339438 Circuit, Integrated 7, 12,13 409754 Card, Circuit 3 

11,12,13,16 404114 Circuit, Integrated 11,12 409755 Card, Circuit 4 
339600 Circuit, Integrated 19 404116 Circuit, Integrated 8 409757 Board, Circuit 9 
339602 Circuit, Integrated 20 404202 Circuit, Integrated 20 409761 Board, Circuit 8 
340158 Rivet 2,3,4,6,11,12,13 404239 Circuit, Integrated 2,11, 410038 Card, Circuit 14,15 
340334 Socket, 64 Pin 17 12,13 410231 Controller, Assembly 11 
340882 Keytop 22 404324 Amplifier 7 410232 Controller, Assembly 12, 
341504 Capacitor, 200 MFD 16 404416 Circuit, Integrated 13 24 
341596 Resistor, 121K Ohm 7 404555 Timer 20 410710 Card, Circuit 19,20 
341618 Pin, Connector 15 404580 Circuit, Integrated 13 410718 Card, Circuit 22 
341644 Terminal, Plug Type 2 404880 Circuit, Integrated 7,11, 410719 Card, Circuit 17,18,23 
341710 Switch 7 12 410740 Card, Logic 21 
341774 Module, Resistor 7,17 404882 Counter Timer 7,11, 410746 Card, Circuit 2 
341789 Screw 24 12,13 *410750 Card, Circuit 5,6 
341797 Screw w/Lockwasher, 404884 Circuit, Integrated 7,11, 410754 Terminal Auxiliary 3 

6-32 x 5/16 Hex 2,3,4 12,13 410755 Card, Circuit 4 
341802 Connector 3,4,22 404969 Circuit, Integrated 9 *410761 Card, Circuit 5 ,8 
341804 Switch 7,16,22 404970 Circuit, Integrated 9 411118 Washer, Fiber 5 
341807 Switch 22 404971 Circuit, Integrated 9 411198 Resistor, 15 Ohm 13 
341808 Switch 20 404994 411207 Resistor; 35 1/4 W 16 
341822 Resistor, 150 Ohm 10, thru 411211 Resistor, 51 Ohm 13 

11,12,13 404998 Circuit, Integrated 9 411218 Resistor, 100 Ohm 16 
341827 Resistor 11,12,13 405009 Oscillator, Crystal 7,11, 411220 Resistor, 120 Ohm 16 
341834 Resistor 11,12,13 12,13 411222 Resistor, 150 Ohm 13,16 
341835 Resistor Pack 11,12,13 405029 Led 7,11,12,13,16 411229 Resistor, 300 Ohm 13 
346238 Capacitor, 33 PFD 405066 Socket 20 411234 Resistor, 470 Ohm 13,16 

7,11,12,13 405324 Capacitor, .1 MFD 3,4, 411236 Resistor, 560 Ohm 13 
346442 Crystal 20 7 ,8,9,10,11,12,13,16, 411238 Resistor, 680 Ohm 13 
346550 Keytop 23 17,20,22 411242 Resistor, lK Ohm 13 
346559 Keytop 23 405474 Socket, 24 Pin 17 411244 Resistor, 1.2K Ohm 13,16 
346710 Rivet 15 405476 Socket, Dip 8,9,10,12 411246 Resistor, 1.5K Ohm 13 
346729 Capacitor 2,20,22 406068 Socket, 28 Pin 10,11, 411250 Resistor, 2.2K Ohm 13 
346920 Stud 15 12,13 411254 Resistor, 3.3K Ohm 16 
347095 Keytop 19 406099 Battery 9, 11,12,13 411258 Resistor, 4.7K Ohm 13,16 
347240 Keytop 23 406339 Varistor 16 411262 Resistor, 6.8K Ohm 13 
347615 Connector, 6 Pin 16 406991 411263 Resistor, 7.5K Ohm 16 
347623 Connector, 12 Pin 16 thru 411266 Resistor, lOK Ohm 13,16 
400039 Spacer 6 406998 Circuit, Integrated 9 411268 Resistor, 12K Ohm 13 
401487 Circuit, Integrated 9 407336 Diode 7,11,12,13 411270 Resistor, 15K Ohm 13 
401623 Connector, 9 Pt Plug 2 407337 Resistor, 5.6K Ohm 22 411274 Resisotr, 22K Ohm 13 
402202 Regulator 16 407419 411276 Resistor, 27K Ohm :!.3 
403023 Transistor 3,4 thru 411278 Resistor, 33K Ohm 13 
403116 Connector, 25 Pin 16 407426 Circuit, Integrated 9 411280 Resistor, 02K Ohm 13 
403401 Terminal 3,4,6,22 407490 Circuit, Integrated 9 411283 Resistor, 51K Ohm 16 
403412 Socket 6,11,12 407491 Circuit, Integrated 9 411290 Resistor, lOOK Ohm 16 
403497 Circuit, Integrated 7 407493 Circuit, Integrated 9 411294 Resistor, 150K Ohm 16 
403657 Transformer 2 407494 Cable Assembly 14 411297 Resistor, 200K Ohm 16 
403658 Transformer 2 407714 Header 12, 13 411298 Resistor, 220K Ohm 16 
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411314 Resistor, 1K Ohm 13,16 420110 Resistor, 33 Ohm 16 430969 Modification Kit 23 

411322 Resistor, 2.2M Ohm 16 420111 Resistor, 33 Ohm 16 452026 Diode 11,13 

411370 Shield, Circuit Board 5 420112 Resistor, 130 Ohm 16 452029 Transistor 16 

411376 Shield, End 5 420113 Switch 14 452033 Cable Assembly 11,12 
411389 Circuit, Integ ·ated 18 420114 Receptacle 14 452120 Capacitor, 1000 MFD 16 
411390 Circuit, Integrated 18 420115 Block, Terminal 16 452179 Label 11,12,13 

411391 Circuit, Integrated 23 420116 Switch 16 452832 Cable Assembly 24 

411392 Circuit, Integrated 23 420118 Sink, Heat 15 452833 Cable Assembly 11,12 

411393 Circuit, Integrated 23 420119 Clamp 15 452834 Cable Assembly 24 

411441 420120 Cable Assembly 14 452835 Plate, Mounting 24 

thru 420121 Plate, Rear 14 452837 Clip 24 

411444 Circuit, Integrated 10 420126 Fuse 14 452839 Retainer 24 

411488 EPROM 13 420301 Interface Assembly 14,15 453822 Cable Assembly 13 

411489 Circuit, Integrated 13 430169 Insulator 24 454137 Bushing 14 

411901 430507 Header 17 454606 Circuit, Integrated 11 

thru 430508 Label 18 454607 Circuit, Integrated 11 

411908 Controller, Assembly 5, 430516 Strap 15,16 454668 Modification Kit 24 

6,8,10 430547 Bracket, Connector 454669 Circuit, Integrated 9 

411909 Controller, Assembly 5 3,4,22 454670 

411910 Controller, Assembly 5 430578 Clamp 2 thru 

411952 Card Assembly, Circuit 430605 Diode 16 454676 Circuit, Integrated 9 

5,9 430633 Frame 2,3,4 454677 Circuit, Integrated 12 

411954 Card Assembly, Circuit 430634 Cable Assembly 20 455025 

5,9 430636 Cable 5 thru 

411955 Card Assembly, Circuit 430701 Header, 10 Pin 2,7, 455030 Circuit, Integrated 9 
5,9 11,1-2,13 455044 Clip 24 

411956 Card Assembly, Circuit 430708 Varistor 14,16 474000 Circuit, Integrated 3,7, 
5,10 430713 Diode 16 8,16,20 

411957 Card Assembly, Circuit 430732 Nut 14,15 474002 Inventer, Hex 20,22 
5,9 430752 Bracket 5 474004 Inventer 3,20 

411958 Card Assembly, Circuit 430753 Bracket 5 474008 Circuit, Integrated 3,4, 
5,9 430754 Bracket w/Posts 5 16,20 

411959 Card Assembly, Circuit 430755 Bracket w/Posts 5 474014 Circuit, Integrated 8,11, 
5,9 430756 Post 6 12,13 

411960 . Card, Circuit 5,10 430782 Transistor 16 474032 Circuit, Integrated 3,4, 
411981 Card, Circuit 9 430839 Circuit, Integrated 9 8,11,12,13,16 
412276 Holder, Fuse 14 430841 Circuit, Integrated 9 474109 Circuit, Integrated 8,11, 
412393 Connector 14 430843 12,13 
412394 Cable Assembly 14 thru 474130 Circuit, Integrated 7 
412413 Circuit, Integrated 8 430846 Circuit, Integrated 10 474138 Circuit, Integrated 9, 
413840 Keytop 18 430899 Modification Kit 17,18 10,11,12,13,22 
413841 Keytop 18 430900 Modification Kit 19,20 474161 Counter 7,11,12,13,20 
413842 430901 Fastener 19 474193 Circuit, Integrated 8 

thru 430910 Modification Kit 21,22 474253 Circuit, Integrated 7 
413852 Keytop 23 430920 Modification Kit 23 474257 Circuit, Integrated 7,8, 
420103 Base 14 430931 Circuit, Integrated 22 11,12,13,16,22 
420104 Cover 14 430966 Circuit, Integrated 17 474374 Circuit, Integrated 7,11, 
420108 Transformer Assembly 14 430967 Spacer 18,23 12,13 
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PART 5 -PACKING AND MARKING 

CONTENTS PAGE 
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CIRCUIT CARD AND CONTROLLER PACKING. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-2 

420301 TELEX INTERFACE PACKING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-3 

A. GENERAL 

Jl This part provides packing information for the interface circuit cards and controllers covered in Parts 1 
through 4. 

• 

The loose components should be properly packed for storage or transportation between service and cus
tomer locations. Packing provides protection against damage or contamination and facilitates storage, 
stock selection and handling. 

The PK packing materials may be obtained from Teletype Corporation. 

Identify the contents on the outside of each carton after packing, with the code or part number, and 
quantity, using indelible markers or premarked adhesive labels. 

Note: When ordering replaceable parts or components, unless otherwise specified, perfix. each part num
ber with the letters "TP" (ie, TP430047) . 
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B. . CIRCUIT CARD AND CONTROLLER PACKING 

Insert circuit card into antistatic plastic bag. 

Wrap bag and circuit card with two sheets of PK21298 tissue paper (24 inches x 34 inches). 

Place wrapped assembly into specified carton and tape closed. 

COMPONENT 
PART NO. 

410231 
410232 
410241 
410710 
410718 
410719 
410746 
410754 
410755 
411901 
Through 
411908 
411952 
Through 
411959 
410382 

_/ANTISTATIC 

/ 
BAG 

_/,CARTON 
./ (See Chart) 

CARTON 
NO. 

8501PK 
8561PK 
8561PK 
8616PK 
8635PK 
6615PK 
8635PK See Note. 
8635PK 
8635PK 
8635PK 

8627PK 

8670PK 

Note: Insert Specification 50961S in 

carton with 410755 circuit card. 

• 
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C. 420301 TELEX INTERFACE 

Note: Insert Specification 510488 in carton with the unit. 

28439PK CUSHIONS 
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9371PK CARTON 

1 
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