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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, Illinois 60077
Department 3221
Information: 312/982-2538
TLX 25-4051

TWX 901/223-3611



Teletype Corporation

Product Service
The Complete Resource

PROMP . 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 wart 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.

Call Toll Free 800/323-4226

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 Orange County
Harrisburg Orlando
Hartford Philadelphia
Houston Phoenix
Indianapolis Pittsburgh
Jackson Portland
Jacksonville Reno
Kalamazoo * Richmond
Kansas City Rochester
Lansing Sacramento

Little Rock -
Long Island

Salt Lake City
San Antonio

Los Angeles San Diego
Louisville Santa Clara
Lubbock Seattle
Madison Shreveport
Memphis St. Louis
Miami Syracuse
Milwaukee Tampa
Minneapolis Toledo
Mobile Toronto
Nashville Tucson
New Orleans Tulsa

New York Ventura
Norfolk Washington
Oakland Wausau
Oklahoma City

Omaha

In lllinois 800/942-4192

In Canada, call 416/745-9474




REPAIR MANUAL 534
Issue 2, December 1983

INTERFACES, CONTROLLERS, AND MODIFICATION KIT
CIRCUIT CARDS ASSOCIATED WITH 42/43 TERMINALS
REPAIR MANUAL
INTRODUCTION

This manual provides repair information for the interfaces, controllers and modification kit cil.'cuit f:ards
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
410746 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

CONTROLLERS

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 — Electromc Top of Form Modification Kit

*SR — Send Receive . SC — Selective. Calhng
INTF — International Font W/USP — With Unshift On Space
W/EF — With Enhanced Features EC — Enhanced Contention
SCCAT — Single Card antroller ~ ER — Enhanced Retrieve

Spare parts for repair are available from Teletype Corporation. Service péi'sonnel should be properly trained
and have access to the spares before attempting repair of these units.
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The Task Flow Chart below illustrates the intended repair activities and the associated manual parts.
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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 — Manual 538 Basic 42 KSR and ASR

TAU3
410746 SSI Interface Circuit Card Manual 406 Buffered 43 KSR
410754 Terminal Auxiliary Unit — Manual 369 Basic KSR and RO

TAU 2
410755 Terminal Auxiliary Unit — Manual 369 Basic KSR and RO

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

Modification Kit
430900 Answer-Back Modification Manual 369 Basic KSR and RO

Kit
430910 Selective Calling Modifica- 509628 Installation Instructions

tion Kit
430920 Weather Font Modification 51062S Installation Instructions

Kit
430969 Weather Font Modification 510628 Installation Instructions

Kit
454668 Electronic Top of Form 51053S Installation Instructions

Modification Kit
411901 Controller Assembly 51049S Configuration and Assembly
411902 Controller Assembly Manual 406 Buffered 43 KSR
411904 Controller Assembly Manual 425 Buffered 42 KSR andASR
411905 Controller Assembly Manual 468 Buffered 43 Selective Calling
411906 Controller Assembly Manual 482 Buffered 42 Selective Calling
411907 Controller Assembly Manual 425 Buffered 42 KSR and ASR
411908 Controller Assembly Manual 482 Buffered 42 Selective Calling
411909 Controller Assembly Manual 468 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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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 RX1 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 Loopback 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.

SIO0A LINE SIGNAL FLOW AUX SIOB

Le: > 2  RxDB
820 >3 Tx0B

RTS ) 4  DCDB -

CTS

TXDA 2 }TD

\__RD
RXDA 3 P 4

\ RTS
RTSA 4 )

CTSA & ,\CTS

N\ DSR
6,

DCDA 8 }RLSD

IZ\ SRSD
v

5 RTSB

? DSR% 6
RLSD% 8

's\jSET
7z ,

\ RSET
\, SRTS
19 )

N\ DTR
DTRA  20)

\_RI
22/

N\ AL
25/

SRTS% 19 SYNCB
DTR

20 cTSs

L

EIA INTERFACE LOOPBACK CABLE
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A.

GENERAL (Contd)

CP10.002.009
POWER SUPPLY
MODIFICATION KIT

BUFFERED KSR
CP10.002.006 CONTROLLER
SSI INTERFACE
EXTENDER
P10.002.002 CP10.002.008
T POWER SUPPLY
EXTENDER EXTENDER

CP10.002.002 CP10.00
LOGIC CARD IN TERF%&%E(})
EXTENDER TEST SET

CP10.002.003

CP10.002.004
OPCON EXTENDER ,

TTL INTERFACE
EXTENDER

CP10.002.007
TTL/EIA DATA
SIGNAL CABLE

CP10.002.011

CONTROLLER EIA
INTERFACE
LOOPBACK CABLE
CP10.002.010
INTERFACE
TEST SET
PAPER TAPE
UNIT

CP10.002.010
INTERFACE
TEST SET

CP10.002.005
POWER SUPPLY
ISOLATOR AND
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43 TELEPRINTER TEST ARRANGEMENT
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B. 410382 DUAL EIA/NEUTRAL INTERFACE — TAU3 TROUBLESHOOTING

Troubleshooting Guide for Current Interface

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

QUESTION YES NO
1. Does the Send Current increase Go to 2 Go to 1la.
from 5 ma to maximum current
when DTR J103-5 turns on, 0 V?
la. Is 0 V present at MLB12-11 Go to 1b. Check MLB10-12, MLB10-2,
when ison? MLB11-4 and MLB12-11.
1b. Is 0 V present at MLB9-8? Go to 1c Replace MLB9.
lc. Is+12 V present at cathode Go to 1d. Check MLB7, Q6, CR7, CRS8.
of CR8?
1d. Is 5 ma current present in Check MLB6 and Q3. Go to 1le
Send Loop?
le. Is+5 V present at MLB5-2? Check MLB5, Q4, Q5, Replace MLB9.
CR3-CR5.
2. Isdata properly transmitted? Goto 3 Go to 2a.

Check MLB6, Q3.

Check MLB10-12, MLB12-11,
MLB9-8.

forward current is present
in Receive Loop?

4b. IsMLB13-6 +5 V?

3. Iscurrent present in Receive Go to 4. Go to 3a.
Loop? ,
3a. Is forward voltage palarity Check MLB1, MLB2, Go to 3b.
present at TB1+ and TB1-? Q1, CR1.
3b. Isreverse voltage palarity Check ML.B3, ML.B4, External connection or loop
present at TB1+ and TB1-? Q2, CR2. voltage problem.
4. Is RD (Receive Data) Go to 5. Go to 4a.
Jd103-17 +5 V when forward
current is present in Receive
Loop?
4a. Is MLB11-14 0 V when Go to 4b. Replace MLB2.

Replace MLB12, MLBS.

Replace MLB11, MLB13.

5. IsRD J103-17 +5 V when Go to 6. Go to 5a.
reverse current is present
in Receive Loop?

5a. Is MLB11-7 0 V when Go to 5b. Replace MLB4.

reverse current is present?

5b. Is MLB13-6 +5 V?

b e Sa— mavaene  a— —— ]

Replace MLB12, MLBS.

e -

Replace MLB6, MLB13.
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B. 410382 DUAL EIA/NEUTRAL INTERFACE — TAU3 TROUBLESHOOTING (Contd)

Troubleshooting Guide for Current Interface (Contd)

QUESTION | YES ' NO ‘

6. IsDSR J103-15 +5 V when Goto 7. Go to 6a.
forward Receive Current
is present and ST1 is in the
normal position?

6a. Is MLB13-2 +5 V? Go to 6b. Check MLB3-5, MLB1-5,
MLB13-8 through 13.

6b. Is MLB13-1+5V? Check MLB13-3, Replace MLB8, MLB12.
MLB12-8, MLB104.

7. IsDSR J103-150V Go to 8. Go to Ta.
when reverse receive
current is present and
ST1 is in the normal

position?
8. Is trouble present but Undefined Trouble - Review initial indication of
not defined? Refer to Circuit trouble.

Description and
Diagrams, etc.




Troubleshooting Guide for RS-232 — EIA Interface.

MANUAL 534, 27

QUESTION YES NO
1. IsDTR J105 pin 20 on (+12 V) Go to 2. Check MLB10-2, MLB11-4,
when DTR J103 pin 5 is on MLAS-8.
ov?
2. Is DSR J103 pin 15 on Go to 3. Go to 2a.
(0 V) when DSR J105
pin 6 and DCD pin 8
| areon +12V? .
2a. IsMLB1260 V? Go to 2b. Check MLBS8-3 and MLBS8-6.
2b. IsMLB13-2 +5 V? Check MLB13-3, Check MLB13-8 and 11, CR13,
MLB12-8, MLB10-4. C39.
3. IsCTSJ103-120V Go to 4. Replace MLBS.
when J105-5 CTS is
on+12 V?
4. Is data properly sent? Go to 5. Check MLB10-12, MLB11-2,
MLAS-3.
5. Is data properly received? Go to 6. Check MLB8-8, MLB12-3.
6. Istrouble present but not Undefined Trouble — Review initial indication

defined?

Refer to Circuit
Descriptions and
Diagrams, etc.

of trouble.
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B. 410382 DUAL EIA/NEUTRAL INTERFACE — TAUS TROUBLESHOOTING (Contd)

410382 Terminal Augxiliary Unit — TAU3 Component Layout
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Semiconductor In-Circuit Static Forward Resistance

COMPONENT RESISTANCE (Approx) COMPONENT RESISTANCE (Approx)
CR1-CR6 28 Ohms MLB1-B31-2 60 Ohms
CR7-CR12 30 Ohms 4-6 - 50 Ohms

5-6 40 Ohms

LED1-4 110 Ohms LED On 4-5 40 Ohms
Q1-Q2 B-E 30 Ohms

B-C 30 Ohms MLB2-B4 1-2 ‘ 55 Ohms

E-C 32 Ohms 4-6 ' 50 Ohms

5-6 40 Ohms

4-5 40 Ohms
Q3 B-E 30 Ohms
B-C 30 Ohms

E-C 60 Ohms MLB5 1-2 60 Ohms

4-6 50 Ohms

5-6 40 Ohms

Q4 B-E 32 Ohms 4-5 70 Ohms
B-C 32 Ohms
E-C 40 Ohms

~ MLB6 1-2 60 Ohms

Q5 B-E 28 Ohms , 4-6 : 50 Ohms

B-C 28 Ohms 5-6 40 Ohms

E-C 70 Ohms 4-5 30 Ohms
Q6 B-E 30 Ohms
B-C 30 Ohms
E-C 100 Ohms

Static Circuit Resistance — RX1 Scale (See Note)

CONNECTOR TERMINAL - REFERENCE POINT RESISTANCE (Approx)
LO HI
J103-13 (+12V) d103-9 (LogicGnd) 115 Ohms 10K Ohms
J103-11 (-12V) J103-9 (LogicGnd) Infinity Infinity

J103-7 (+5V) J103-9  (LogicGnd) 25 Ohms 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
QUESTION YES NO
1. Does DATA indicator on Go to 2 Go to 1a.
opcon light in Loopback
mode?
___________ b e —— — e e e e —— e e — —— —
la. Is Data Terminal Ready ‘Go to 1b. Go to 1c.
pin 20 Line Interface
on,+12 V?
___________ fm e e e e e e e ——— ]
1b. Is TTL Interface Data Goto 2 Go to 1d.
Ready pin 15 on,0 V?
(Line Interface Data Set
Ready pin 6, Clear to Send
pin 5 and carrier Detect pin
8on,0V?)
___________ e e ]
lc. Is MLA10-2,0 V? Check MLA10-3. Check MLA9-6.

1d. Is MLA3-2,0V?

e c—— — — —— ——— —— — —— —C— ———

Check MLB5-6
Check CR1 and CR2.

Check MLA1-11.

Check CR1 and CR2.

Check MLA1-6 and 8.

and correct on Send
Data, Line Interface pin 2?

2c. Are data signals present
and correct at MLA7-4?

2d. Is 0 V present on MLA6-6?

P cmt— —— ——— — ——— — —— S—— —— o———

e —— —— — —— ——— — ———— —— — —

e v ——— — — —— C—— C— ——— i Co——

Check MLAS3-3. Check MLAS3-6.
2.  Are characters entered Go to 3. Go to 2a.
from the opcon printed
in the Full Duplex
Loopback mode?
—_——— —— — —— — — — — — — — —
2a. Are data signals present Go to 2¢ Go to 2b

— ——— ntr— — — —— ———

Check MLA5-4, MLA 4-11
and MLB5-3.

|-— — — C—— S—— —— SO .
Go to 2d.

Check MLA7-6, MLAG6-8,
MLA5-8, MLA6-3, MLA5-6
and MLAT7-3.

Check MLA5-11, MLA9-3
and MLB6-15.

Check MLA5-12, MLA7-11.
MLA1-3 and MLB6-6.
Check MLA5-10, MLA7-8,
MLA9-3 and MLB6-15.

3. Does auxiliary device
receive data properly?

3a. IsMLA4-4,+5Vin
the Local mode?

3b. Is MLA4-9, +5 V in the
Line mode?

htmome  r———— —— — S —— — ——— ———— — —

o mmc——  c—— ————  C— —————  — Stt—— ———  — ———

Go to 4.

Check MLB5-11, MLA4-6,
MLA4-8 and MLAG6-11.
Go to 3c.

Go to 3a.

st S— ——— d—— — S—— a———— —

Check MLA5-4.
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QUESTION YES NO

3c. Is auxiliary receive Check MLB6-10 and 12,Q3,} Check MLA8-6 and
device using current loops? MLB7, Q4 and CRb. MLB5-8.

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

4a. Are data signals present Check MLA6-6, MLA4-3 Check MLA9-3, MLB6-15,
and correct at MLA5-10? MLAG6-3 and MLAT7-3. MLB10, and CR6.

5. Isdata properly Go to 6. Check MLB6-2, MLB6-4, Q1,
received by the line MLB3, Q2 and CRA4.

current device?

6. Is data printed when sent Go to 7. Check MLA7-11, MLB6-6,
from the line current send MLB1 and CR3.
device?

7. Istrouble 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

|~ | v O Ny
0§ sl g iik i A e e B i {2
il 0 ng l @00 @ E{ b @ y DO@GA it
| e ~ | wiietm
®, : ii" Ag;g;g:, .t s E]E] O & “‘ig:oi,i”
VN3 olwom jiieito 0 o Q Fai o PN wiig i ey
I v’uUﬁU DUQOD GOGG UDO E]DE] {3 GU©¢EGUOQUOU Ih>=="1
U] Rl A H H ] @ j| 9303
o) 2 3
i 1 o
= & & ° @ o 6
Component Identification and Lead Designation
C CR1-CR6 Q2, Q4 Ql, Q3
Cathode
% Collector
Collector
Base
Baqg{iiii)
~ Anode Emitter
. Emitter
MLA1-MLA10O MLB6
MLBL MLB5 100 Bue
1 6 MLB3 2 1 15
2 5 MLB7
., MLBIO 3 ] 14
4 13
5 M 12
6 (111
7 1 10
8 M 9




Semiconductor In-Circuit Static Forward Resistance
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COMPONENT RESISTANCE (Approx) COMPONENT RESISTANCE (Approx)
CR1 32 Ohms MLB1 1-2 48 Ohms
CR2 32 Ohms 4-6 48 Ohms
CR3 35 Ohms © 5-6 - 40 Ohms
CR4 32 Ohms
CR5 ’ 32 Ohms MLB3 1-2 65 Ohms
CRe6 35 Ohms 4-6 48-75 Ohms
, 5-6 , 40-48 Ohms
Q1 B-E 36 Ohms
B-C 36 Ohms MLB7 1-2 65 Ohms
4-6 48-75 Ohms
Q2 B-E 32 Ohms 5-6 40-48 Ohms
B-C 32 Ohms
MLB101-2 48 Ohms
Q3 B-E 36 Ohms 4-6 48 Ohms
B-C 36 Ohms 5-6 40 Ohms
Q4 B-E 32 Ohms
B-C 32 Ohms
Static Circuit Resistance — RX1 Scale (See Note)
CONNECTOR TERMINAL REFERENCE POINT RESISTANCE (Approx)
LO HI
J301-7 (#5V) J4301-9 (Logic Grd) 28 Ohms 110 Ohms
J301-13 (+12V) J4301-9 (Logic Grd) 8K Ohms Infinity
J301-11 (-12V) J4301-9 (Logic Grd) Infinity Infinity

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



534, 214

D. 410755 TERMINAL AUXILIARY UNIT — TAU1 TROUBLESHOOTING

Troubleshooting Guide
QUESTION YES NO
1. Does DATA indicator on Go to 2 | Go to 1a.
opcon light in Loopback s
mode?
la. Is Data Terminal Ready pin 20 Go to 1b. Replace MLB2.
line interface on, +12 V? BL
1b. Is TTL interface Data Ready Go to 2 Check MLA2-6.
pin 15 0n, 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, Q1,
MLB4, Q2 and CR2.
5. Is data properly received? Go to 6. Check Receive Current Loop

| and MLA1-3.

circuit: CR1, MLB3, MLA3-2

6. Is trouble present but not
defined?

Undefined trouble —
refer to Circuit Descrip-

tions and Diagrams, etc.

Re\}iew initial indication
of trouble.
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410755 Terminal Auxiliary Unit — TAU1 Component Layout

NOT PRESENT ON ISSUE 1A AND 2A

©

D~ cr3 O

= ™.
@ o b TELETYPE
- 40k
£ 2o
Zi ®
4 419755 ASSEMBLY
ISSUE CC75S @

PRESENT ON ISSUE 1A AND 2A NOT PRESENT ON ISSUE 1A AND 2A

Component Identification and Lead Designation

C CR1-CR4
Q2 Q1
Cathode
Collector Collector
Base Base
EB
C
v

Emitter ,
Anode EBC Emitter

MLB3 MLA1 o 16 MLA3

1 6 13 MLBL 15
2 5 - MLB2 ] 14
3 4 12 M1Bs M 13
111 H 12

310
0 8 0 10
- 9

(Top View)

N OOV W

O NN O U WN
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D. 410755 TERMINAL AUXILIARY UNIT — TAU1 TROUBLESHOOTING (Contd)

Semiconductor In-Circuit Static Forward Resistance @

COMPONENT RESISTANCE (Aprox) COMPONENT RESISTANCE (Approx)

CR1 85 Ohms MLB3 1-2 48 Ohms ‘
- CR2 32 Ohms 46 48 Ohms
CR3 32 Ohms 5-6 40 Ohms
CR4 32 Ohms
MLB4 1-2 65 Ohms
Q1 B-E 36 Ohms 4-6 48-75 Ohms
B-C 36 Ohms 5-6 40-48 Ohms
Q2 B-E 32 Ohms @
B-C 32 Ohms

Static Circuit Resistance — RX1 Scale (See Note)

CONNECTOR TERMINAL REFERENCE POINT RESISTANCE (Approx)
Lo HI
J301-7 (+5V) J301-9 (Logic Grd) 30 0hms 150 Ohms
J301-13 (+12V) J301-9 (Logic Grd) 16K Ohms Infinity
J301-11 (-12V) J301-9 (Logic Grd) Infinity Infinity
Note: Take resistance reading, reverse meter leads and take second resistance reading. ‘

¢
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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 1a.
generated under any condi-
tions?
la. Are characters entered from Go to 1d. Go to 1b.
the keyboard printed in the
Full Duplex Loopback mode?
1b. Are send data signals Go to 1c. Check MLB9-8.
present and correct at MLB9-8? Check MLB3.
lc. Arereceived data signals Go to 1d. Check MLB9-11, MLC11-12,
present and correct at MLC6-10 and MLC6-13.
MLB9-11?
e s = — —— —— — — . e ] . — — — — — — r— — — — ——— —— —— — — ]
1d. Is MLC7-8, +5 V when Go to 1f. Go to le.
answer-back message is to
be generated?
le. Is MLC10-6, +5 V? Check MLC10-6. Check MLB1-7, MLA2-6
Check MLC7-8. and MLC1-8.
1f. Is the clock present and Go to 1g. Check MLA10.
correct at ML10-10? Check MLB11-3.
1g. Is MLB9-2, +5 V? Go to 1j Go to 1h
1h. Is MLB6-5, +5 V? Go to 1i. Check PROM (MLA4).
1li. Is MLC5-9,+5 V? Check MLB5-8 Check MLB3.

Check MLC5-10

1j. Is pulse generated on Go to 1k. Check MLC10-3 and 11.
MLB3-23 when MLC10-13
goes to +5 V?

s e av— —— — — — —— it e | . . . e s e r_.—______.__..._._._ )
1k. Is pulse generated on Check MLB4,MLC4 and [Check MLC6-1, MLB5-3 and
MLC5-2 when MLC7-3 MLAA4. 6, and MLC5-2.
goes to 0 V?
2. Isanswer-back message Go to 3. Check MLC12, MLB12,
generated on auto-answer MLA13-6, MLC13-1,
(SW5 closed)? MLB11-11, MLB6-8 and 11
SW5.
3. Is answer-back message Goto 4. Check “ENQ” decoder circuit
generated when “ENQ”’ check MLB3.

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. TIs 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. Istrouble 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

Not present on Issue 1A.
/Not part of circuit card. /

o - 8 nen
- N q b q
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~ PNy ™ [ 13 224
o op & J301A oA O g 14

q D - o~ O
By | 156185 388 5F ¢ 28 1 B
d =b b z G 2 d q d +3
d B : s < o d d q b0
O : L ° : 000 0[:] SR g 2 b2
d_b Qe d o 4 5 p@
@ I o {§ q 4 ;(
'_' gg © . d 9 : > 3 9
g ‘N o TP ) 125 ; g o
© q q D q | ~
3t 00 0isEp 1 s
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Component Identification and Lead Designation

MLB12 1c]© o MLA2
MLC12 24 13 MLAL1-MLAL3
MLD12 3 1,  MLB2
4g 1  MLB5-MLBLl
8 B e
(Top View) :E Z  MLC2
MLC5-MLC7
(Top View) MLC10
MLC11
MLC13
(1 (40) MLB3
2 MLALD E MLBLA
3 MLB1 °
4 MLB4 g
3 MLC2 g
6 MLCY 5
7 g
8 g
(Top View) (20) ; (21)
(Top View)
Static Circuit Resistance — RX1 (See Note)
CONNECTOR TERMINAL REFERENCE POINT RESISTANCE (Approx)
Lo HI
J301A-7T (+5V) J301A-9 (Logic Grd) 22 Ohms 65 Ohms
J301A-13 (+12V) J301A-9 (Logic Grd) Infinity Infinity
J301A-11 (-12V) J301A-9 (Logic Grd) Infinity Infinity

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

509628S.
Troubleshooting Guide
QUESTION YES NO
1. After power up, is negative AB Go to 2. Check Option 448b.
generated after receipt of ETX Check MLA2.
character? Check MLC2.
Check MLB3.
2. Ispositive AB generated after Go to 3. Check MLA2.
receipt of EOT character? Check MLC2.
Check MLB3.
3.  With cover raised, is negative Go to 4. Check strap on logic
AB generated after receipt of card.
EOT? Check MLASG.
Check MLB3.
4. Isstation selected after receipt Go to 5. Check CDC Coding on
of EOT and CDC character? SCU.
(TERM READY key flashes on Check MLAA4.
and DATA key blinks off and Check MLC4, MLC5
then on steady). and MLC6.
Check MLB3.
5. Isreceived message printed with- Go to 6. Check MLB3.
out error?
6. Is error flag set after receipt of Go to 7. Check MLB3.
message with parity error? ’
7. Does printing occur while in Check MLB3. Go to 8.
Interrupt mode?
8. Can error flag be set by sending Go to 9. Check MLBS3.
at wrong speed?
9. Can error flag be cleared by Go to 10.

receipt of EOT?

Check MLB3.

‘Refer to Specification
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QUESTION YES NO

10. Isstation blind to CDC in Go to 11. Check MLB3.
Passive mode? (No AB sent.)

11. Is positive AB sent after Go to 12. Check group CDC
receipt of Group CDC? coding.

Check MLA4.

Check MLC4, MLC5

and MLC6.

Check MLB3.

12. Is positive AB sent after receipt Go to 13. Check Broadcast CDC
of Broadcast CDC? coding.

Check MLAS.

Check MLC4, MLC5

and MLC6.

Check MLB3.

13. Istrouble present but not defined | Undefined trouble — Refer Review initial indica-
by questions 1 through 12. to Circuit Descriptions, tion of trouble.
Diagrams, etc.




534, 222 -

F. 430910 SELECTIVE CALLING MODIFICATION KIT TROUBLESHOOTING (Contd)

410718 Selective Calling Unit Circuit Card Component Layout : '
ol 8 o H L. ® S
i it T %)
".-'/50\2" SPAI x @ - ‘
W A1 Eﬁ Jammm: =) gg _ focas) g 3 ,
iy :\" og VLY cxa 5
- "L" I % o ees 99 R4 TEb3Ed 5 @
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Nt Teer $¢ ¥ ey e@g 33333333 EERiEEsiia i ®
il g . 2 e, @é] ........................ o
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0 i . i : ©
@] _ — i 3 4 5 L]
LSy ° S S ' ° <

Component Identification and Lead Designation

MLA4 (1) 4 b (40) MLB3 . MLA2
MLAS : b 2 MLC2
3 MLC4
4 MLC5
5 MLC6
6
7 e
: 3
(Top View) . .
(20) § P (21) (Top View)
(Top View)
Static Circuit Resistance —RX1 Scale (See Note)
CONNECTOR TERMINAL REFERENCE POINT RESISTANCE (Approx)
Lo HL Py
J301A-7 (+5V) J301A-9 (Logic Grd) 28 Ohms 110 Ohms %
J301A-13 (+12V) J301A-9 (Logic Grd) Infinity Infinity
J301A-11 (-12V) J301A-9 (Logic Grd) Infinity Infinity

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




MANUAL 534, 2-23

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 SPA7 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 SPA7 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 8A or earlier) with a part number other than
412413 or later in the MLA7 firmware EPROM location.

Switch 1 — determines if switches 4, 3 and 2 will affect self-test routine.

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

Switch 3 — determines if the Applications Program Card Test will be performed.

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

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

Switch 1 — determines if switch 4 will affect self-test routine (see Note).

Switch 2 — not used - EIA Loopback Test cannot be performed.

Switch 3 — 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.




534, 2-24

G. 411901 THROUGH 411910 CONTROLLER ASSEMBLY LIMITED TROUBLESHOOTING (Contd)
Self-Test Description for all Fully Assembled Controllers (All Switches ON) Issue 5A through 10A

With all SPA7 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.
k (4) The LED will flash two times when the first CMOS RAM Test is succeséfully 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
1/2SECOND THEN| 2 TIMES 2 TIMES 2 TIMES 2 TIMES 6 TIMES 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
CARD
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Self-Test Description (Early Design Controllers (410761 circuit card Issue 5A through 8A) Applications
Program Card Not Present)

With SPA7 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 turm ON.

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

(8) The LED will flash two times when the second R AM 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 SPAT 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 SPAT 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 Loopback 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
LED TURNS OFF FOR | FLASHES FLASHES | FLASHES | FLASHES| e== | == — — FLASH 6 TIMES | FLASHES ONCE | FLASHES 10 OR
1/2 SECOND THEN| 2 TIMES 2 TIMES |2 TIMES 2 TIMES IF STEPS 6, 7,8 MORE OR 21 TIMES THEN
TURNS ON . AND 9 PASSED. TURNS ON TURNS ON
TEST START UP FIRMWARE RAM CMOSs CMOS | CTC | SSIIF SKIP EIA END OF FUNCTION OF
ROUTINE PROM AND SIO | SPA7-4| APPLICATIONS | LOOPBACK* — SELF--TEST FIRMWARE
RAM ISON | PROGRAM IF SPA7-2 EPROM
CARD TEST IS 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 10A) Applications
Program Card Not Present)

With SPA7 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)

(2)

(3)
(4)
(5)
(6)
(7

SELF-TEST TABLE 3

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

then turn ON.

The LED will flash two times when the firmware EPROM MLA7 and first RAM Test are success-

fully completed.

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

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

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

The LED Will flash six times when the CTC, SIO and SSI Tests are successfully completed.

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

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 2 TIMES | 2 TIMES | 2 TIMES 6 TIMES MORE OR OR 21 TIMES THEN
TURNS ON TURNS ON TURNS ON
TEST START UP FIRMWARE RAM CMOSs CMOS CTC END OF FUNCTION OF
ROUTINE EPROM AND SIO SELF—TEST FIRMWARE
RAM SSI* EPROM

*The SSI Test will be bypassed in SPA7 switch 4 is OFF.




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

Cgantroller Self-Test Flow Chart

TEST PASSED

POWER
TURN ON
\ ENTER
Twﬁggg ER PERFORM
TURN 2nd CMOS RAM
LED OFF TEST
(If ON)
A
FLASH LED ®
DELAY 2 TIMES
1 SECOND 7
YES
\
IS RO TEST PASSED
SELF-TEST NO APPLICATIONS
SWITCH PROGRAM CARD
DEPRESSED PRESENT
YES
1 PERFORM
‘ 1st CMOS RAM
K TURN LED TEST
| OFF (If ON)
. |
| DELAY
1/2 SECOND
FLASH LED
10 OR 21 TIMES
TURN LED ON¥
/

TURN -t
LED ON JI@

SELF-TEST |
SWITCH

Y

PERFORM DEPRESSED
FIRMWARE PERFORM
EPROM TEST 2nd RAM TEST
4
NORMAL LASH LED
OPERATION® [ F ®
TESTPASSED >-NC

v 2 TIMES
YES i YE8
> TURN
LED OFF -
TEST PASSED
PERFORM
1st RAM TEST




2 TIMES

|

PERFORM
CTC TEST

NO

PERFORM
SID TEST

OPTION NO

SWITCH 1

FLASH LED @

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.

IS MLC7

412413 YES

OR LATER

TEST PASSED N0

PERFORM
SSI TEST

ON

PERFORM
SSI TEST

IS MLC7
412413

T

TURN OFF
LED

A

FLASH LED
6 TIMES @

PERFORM

P APPLICATIONS

PROGRAM
TEST

OR LATER

Jt
APPLICATIONS
PROGRAM CARD
PRESENT

TEST PASSED

NO

PERFORM
APPLICATIONS : \
PROGRAM
TEST
S
APPLICATIONS
PROGRAM CARD
PRESENT
PERFORM
APPLICATIONS
PROGRAM
TEST
OPTION
SWITCH 2
ON
TEST PASSED NO
PERFORM YES
EIA LOOPBACK
TEST
NO
YES
I

Note: This flow chart covers controllers with
circuit card 410761 Issue 5A through 10A 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

YES

1. Does LED turn OFF (if not already
off) then turn ON when self-test.
switch is depressed?

Replace MLC4 (750 card),
check clock circuits and
780 control circuits using
WDP 0552.

Go to 2.

Card, operate SPA7 -1, 2 and
3 OFF and 4 ON. Repeat Self-
Test.

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

Program Card.

Go to 10.
2. Does LED fail to flash two times Go to 3. Replace MLC7 (761 card).
at end of first RAM Test?
Check firmware and RAM
control circuits using
WDP 0552.
Go to 10.
3. Does LED fail to flash two times Go to 4. Check RAM circuitry using
at end of second RAM Test? ' WDP 0552.
Go to 10.
4. Does LED fail to flash two times Go to 5. Replace MLC5, MLC6 (761
at end of first CMOS RAM Test? card).
Check CMOS RAM control
circuitry using WDP 0552.
Go to 10.
5. Does LED fail to flash two times Go to 6. Replace MLC5, MLC6 (761
at end of second CMOS RAM card).
Test?
Check CMOS RAM control
circuitry using WDP 0552.
Go to 10.
6. Does LED fail to flash six times Go to 9. Goto 7.
at end of CTC, SIO, SSI and
Applications Program Test?
7. Remove Applications Program Replace Applications Go to 8.

8. Operate SPAT7 - 4 OFF. Repeat
Self-Test.

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

Replace MLB5 (750 card).

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 MLCT7 socket.
Operate SPA7 - 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 using WDP 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. Istrouble 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 EPROMsdo 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.
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G. 411901 THROUGH 411910 CONTROLLER ASSEMBLY LIMITED TROUBLESHOOTING (Contd)

Circuit Card Component Layout

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

L

MLC5, MLC6, MLC7 on 410761 Circuit Card Assembly are the only components specified in the Brief
Troubleshooting Guide.

.



MANUAL 534, 2-33

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.

(8) 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




POWER
TURN ON

TURN
LED ON M

PRINTER
YES LOGIC CARD
OPTION SWITCH
20N

NO

KEYBOARD
PRINTER TEST

OR
HERE IS
OR
SEARCH KEY
DEPRESSED

YES

PERFORM EPROM
TEST

l

!

-

PERFORM IS8T
CMOS RAM TEST

NORMAL
OPERATION

FLASH LED -
2 TIMES ‘
YES
NO
PERFORM RAM
TEST
YES
NO

YES

FLASH LED
2 TIMES

PEFORM 2ND
CMOS RAM TEST

YES

FLASH LED
2 TIMES

PERFORM CTC
TEST

l

3)

TURN
LED OFF

PERFORM USART
TEST

PERFORM SI0
TEST
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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 MLBS. Go to 2.
power is turned on? Check clock circuits and
Z80 CPU control circuits
using WDP 0553.
2. Does LED fail to flash two Go to 3. Replace EPROM - MLAS,
times at end of EPROM MLC5, 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. Istrouble 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 3—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.
e Tables for dynamic and static VOM measurements.
¢ Nllustrated 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 (D1) the input ot MLA5-3 is +5 V which disables gates MLA4-11 (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 (E1) 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 (F1). 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 (F1) provides a means of changing the opera-
ting speed of the auxiliary devices. The signal is derived from the printer CPS switch.

&

&




MANUAL 534, 3-3

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 (E8), Clear to Send J302-5 (F8) and Carrier Detect J302-8 (F8) 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 MLAG6-6 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 mA 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 mA 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 8 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 (B8) 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 J302-8 (D8) will be +12 V causing TAU ready J301-15 (D1) to turn on, 0 V,
thus 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
to 0 V; EIA driver MLB2-3 (C8) then presents +12 V on the Send Data lead J302-2 (C8). The Receive
Data lead J302-3 (E8) 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).

The Analbg Looplead J301-3 (D1) is 0 V in the Analog Loop mode. This signal drives MLB2-6 to +12 V
turning on Analog Loop J302-25 (D8) and also turns on TAU Ready J301-15.

Capacitor C6, C8 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
115 volts while the power to the driver is off.
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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 ONthe 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 ML.A3-3 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; MLB1-7 goes low,MLA2-6
goes high. MLC1-8 (D11) 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 (D1) 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 keyboard while the control key is held depressed
causes the generation of the SYN character. From the SD lead J301 A-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 (SPA5-SW7) is set in the ON position, the low generated is ac
coupled to set that latch MLC7-8, MLC10-6 (F8).
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MLC7-8 goes high and enables the counter MLB4-1, MLC4-1 (D1), triggers the 24 millisecond one shot
MLC9 (F7) and through two gate delays provides a high on MLC10-10 (F10). MLB9-2 (F10) is high
because the transmit buffer is empty. After the 24 millisecond delay MLB9-1 goes high. This puts a high
on MLC10-1 and 2 (C1) 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 (D1). 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 UART 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 (D8) goes low which causes MLC6-4 to go low and triggers
MLB1 (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 (F1) 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 SPA5-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 (E10) 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.

SPA5-SW6 must be set OFF with sets not equipped with a TDU. If the automatic answer-back switch
SPA5-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 MLB11-13. 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 TAUZ2 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 (AUY) will be low and allow the detec-
tion of the ENQ and trip the answer-back.



534, 3-6

~ B. CIRCUIT DESCRIPTIONS (Contd)

410710 ANSWER-BACK CIRCUIT CARD (Contd)

5. Responseto 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 (A7) goes low and if SPA5-
SW8 is set ON, the answer-back latch gets set which starts the answer-back sequence.

410718 SELECTIVE CALLING CIRCUIT CARD

1. Power Tum 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/O 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 MLAS, 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 ML A5, 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/O 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 — (RTS 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.
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4. SCU Operation

Serial data is received at 302 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 (RW0—
RW15). MLC4 decodes bits 5, 6 and 7 of the ASCII code and the eight outputs are columns zero through
seven, (C0-C7). MLA4 and MLAS5 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.

d301 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 MLAS pins 11 and 12, the output on
MLADS 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 SPA1 and SPC1 are used to program the two answer-back characters. SPA1 is used for the
first character and SPC1 is used for the second character. SW1 — SW7 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 (MLA2, 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 MLBS3 is an I/O signal that does the
following: When SW4 is OFF, the signal acts as an output and when it is 1ow 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 —ON Group Answer-Back

SW1 — OFF No Group Answer-Back

SW2 — ON Broadcast Answer-Back

SW2 — OFF No Broadcast Answer-Back

SW3 — ON 300 Baud one stop bit

SW3 — OFF 110 Baud two stop bits

SW4 — ON First and second answer-back characters programmed for posi-

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

SW4 — OFF First answer-back character programmed and ACK for positive
reply. First answer-back character programmed and NAK 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. Description
1 Frame Ground
2 Send Data — SD
3 Receive Data— RD
6 Data Ready — DR
7 Signal Ground
20 Terminal Ready — TR
25 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 (F11):

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 mA. Option switches are used to select for
current limiting (20 or 35 mA) or a fixed resistance (510 or 290082 ).

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 mA 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 mA. For Polar mode operation, internal circuitry can be optioned to limit
the loop current (20 or 35 mA).

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 (MLA3-11 low) (F3). When IF
is low ML A4-4 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 MLAG6-11 to go low. The low on
MLAG6-11 (TRN) causes the 5 mA 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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B. CIRCUIT DESCRIPTIONS (Contd)

3. Logic Circuitry (Contd)

Polar Mode: Receive data isa ‘“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. Cwrrent 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 mA). 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 mA (used in the Polar
mode) to approximately 9 mA (used in the Neutral mode) via straps ST3 and ST4 (F8). When straps

ST3 and ST4 are in the 9 mA position, resistors R56 and R57 are placed in parallel with the LEDs in the
data detectors thereby shunting approximately 9 mA of current. CR24, CR26-28, R44-46, C3-4 and ST2
will limit the receive loop current to 20 or 35 mA 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 mA. MLB7 controls Q5 (F9)
which will bypass the neutral send 5 mA 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 serd 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 Q11 to be on. Q10 turns off
Q12 (C9) which turns off Q13. Q11 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 Q11
off, Q14 is also off. Q10 being off allows Q@12 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 mA or 35 mA 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 €. ). Varistors RV1-3 protects
the assembly from abnormal voltages that may be present on the current loop lines. Switches SW4-6

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). In the Polar mode, the neutral send circuitry is always closed and the 5 mA
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 dc 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/Transmitter (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 in 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 signals 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 MLAS8 on pin 2. MLAS8-3, which is connected to the main EIA connector (4105 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 E’FR is active. J105 pin
20 will beapproximately +12 V when DTR is on and approximately -12 V when 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 105 to MLB8 (D5) which shifts the EIA levels to logic levels. The outputs of
MLBS at pins 11, 3 and 6 will be low when the CTS, DSR and DCD signals are active (approximately

+12 V) and high when inactive (approximately -12 V). The output at MLB8-8 (D5) will be high when RD
is a mark and low when a space. The output of the CTS receiver (MLB8-11) is applied to the controller
via J103 pin 12. The outputs of the DSR and DCD receivers (MLB8-3 and 6) are applied to MLB12-4 and
5. When these two inputs are low, the output at MLB12-6 will go low forcing MLB1 3-3 high.

If ST1 (D4) (N ormal/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 ML.B13-2 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.
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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 dc 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 dc and a closed circuit current of 16 to 72 mA in either a half or full duplex configuration. In addition,
it will limit loop current to approximately 5 mA when in the idle condition. The receive side of this inter-
face will detect both the idle (5 mA) condition and the full loop current (15 mA or greater) condition.
The receive loop current must be externally limited to 72 mA.

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
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 mA 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 MLLB13-13 (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,
MLBI1-5 will go low causing the Data Ready Latch to reset. Optical isolator MLB2 (E7) detects forward
data current and isolator ML B4 detects reverse data current in the loop. Resistors R1 and R3 shunt
approximately 9 mA 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 mA. The remaining loop current is passed by Q1 and Q2. When a forward loop current of 15
mA or greater is flowing, MLB2-5 will go low. MLB4-5 will be low when a reverse loop current of 15 mA
or greater is flowing. These outputs are double inverted by MLB11 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 dc to dc
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. When SD is a mark, MLB9-3 will be high turning off the LED in optical isolator
MLBS5. The 5 mA idle current limit circuit consisting of Q4, Q5 and R6 is enabled via R7. 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. MLB12-11 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

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 A0 to A7, 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 SW3: EXTENDED EXTERNAL FONT
OFF - first font (first 1K address of ROM) OFF - upper 7/lower 7 print levels
ON - second font (second 1K address of ROM) ON - all 9 print levels
SW2: FONT SELECT SW4: PRINT LEVEL 9 CONTROL
ON - external font mode OFF - level 9 driven by ROM
OFF - internal font mode 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=0, 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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C. CIRCUIT DIAGRAMS

1. 410746 SSI Interface Circuit Card
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C. CIRCUIT DIAGRAMS (Contd)

2. 410754 Terminal Auxiliary Unit — TAU2
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C. CIRCUIT DIAGRAMS (Contd)

3. 410755 Terminal Auxiliary Unit — TAU1
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TAU READY nzv—_}_-on
; 12 & —12v OFF\\
S | RING INDICATOR
1 +5v1u
- 2
g ov s 3G (]
| Recewe oata
| +5V M
| w L
s
| 2 3
3 |
ya | +sv
\ |
I+ CR
ya 12v +12VP
- 13 AN [ <”
i CR3
|

/N

DATA SPEED INDICATOR

| : -
F | OFF

i . Y

|

|
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— 5 | - 6 1 7 L. 8
. INFORMATION NOTES:
201 ALL RESISTORS 1/4 WATT AND RESISTOR VALUE IN OHMS,
UNLESS SPECIFIED. A
202. ALL CAPACITOR VALUES IN MICROFARADS, UNLESS SPECIFIED.
203. ——> INDICATES MALE TERMINAL
——— INDICATES FEMALE TERMINAL
204. LOGIC DESIGNATION -
54 INDICATES PACKAGE PIN NUMBER
3
Q +12v ON
INDICATES LOCATION ON CIRCUIT CARD __*,_ '-I';‘g
205. AT ISSUE 3A, R10 (1K2W) WAS REPLACED BY R10, R11, . —l2v OFF 4302
AND Rt2, EACH 3K I/2 W. +5V—orrn——= " DATA TERMINAL READY I N
MLB2 20 B
12 - ce |
g 470PF |
X TRANSMIT CA+ N e
¥ S - | va
3K 1/2W |
SEE NOTE [ R Y VV- l |
— ™ 3K 1/2W =
REQUEST TOSEND ! N
1 * o 4
+12vP AR i >
3KI/2W |
R12 |
% a2 Q\cr2 |
150V TRANsMITC/L- | Ny
+12v s ! 4 c
R7 R9 s |
o o 2 32y M senppata | \
—AM\—4 ® ¢ 3 S
——ANN MLB2 —9- l > 2
€9
$ 4TOPF |
+5V |
+2v 0 l —
l 4 -1zv_-{__
e 2 S0t OFF amaoGooe| N\ ¢
. ] 7
=
|
|
| D
) | N6
S mLaz |4 ] 7
|
|
12VT-tOFF I
3 ; CLEARTO SEND | N =
MLB1 >s
!
|
+12v— ON :
: W mpr W52 —OFcarriER oeTECH Ve
o [ 7 E
| I
\ 4 | RING INDICATOR | N 22
) sz:‘:s : 7
ry R
z 220 i CRi 6 12V —M Rreceive pata | N
MLB 1 >3
|
| =
R6 RECEIVE C/L + | N
10 | > 16
AN JL .] RECEIVE C/L ~ > s
Losic Grounp | N 7
NOT PRESENT ON ISSUE 1A AND 2A on | 7 F
e +1zv—_—{-_ FRAME GROUND \
- . w 5
' <“MLe 5 |13 DATASPEED INDICATOR 12y OFF l > 12
|
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C. CIRCUIT DIAGRAMS (Contd)

4. 410710 Answer-Back Circuit Card

1 | 2 { 3 L 4 | 5 |
CIRCUIT NOTES: INFORMATION NOTES. 4'5 ANSWER
101, VOLTAGE:  VOLTAGE RANGE ! 201. ALL RESISTORS 174 WATT AND RESISTANCE VALUE IN 4|.7IO
+5v +4.5V TO+5.5v OMMS, UNLESS OTHERWISE SPECIFIED. —_
202. ALL CAPACITOR VALUES IN MICROFARADS UNLESS
102. INTEGRATED CIRCUIT POWER CONNECTIONS: OTHERWISE SPECIFIED.
A DESIGNATION TYPE PART NOJ+Sv [LOGIC GND 203. < INDICATES FEMALE TERMINAL
NLAVE, C2,CT Py 339005 | 1a " ——) INDICATES MALE -TERMINAL
MLBI ,Co TTL 339602 | 16 8 204, LOGIC DESIGNATION:
MLA2,85,86,811,CI0 [LOW POWER SCHOTTKY| 474000 [ 14 7
MLB2,C6,Ci13 - 74002 | 14 T 4 S/NU"BER INDICATES PACKAGE PIN
MLAI3,Cl,C5,Ch - nngg: 14 ; [P
mLBs, 813 - a4 14
MLBA4, C4 - a1aiel| 16 M CODE INDICATES LOCATION ON CIRCUIT
mLB3 | 814 cMos 404008 1 : :
MLA 10 . 404202 205. 'ROM (32 X 8) IS NOT PART OF 4{07I0. PROVIDED =
- ML8I2,CI2, D12 MONOLITHIC SILICON | 404585 | & | - c
A oo AR (ers NOTE 208) | 399600 | 16 s UNPROGRAMMED IN 430900 ANSWER S8ACK MOD. KIT.
MLAII LINEAR 335529 | 14 7 —
206. SWITCH PACK n:susmmou'
SPAS
103, SWITCH OPTION ST switen wumeer —
SWITCH STATE
8 DESIGNAT ION FUNCTION ITO ENABLE FUNCTION) CODE INDICATES LOCATION ON
~ SW1|SW SWITCH PACK
g:'z PARITY 81T SENT Em':m’ MARK Eﬂi% N
) 207. GROUND DESIGNATION:
BLIND"ENQ.'FROM
sw3 AUX R-T ON LOGIC GND. vb
LOCAL COPY OF .
swa AMSWER BACK ON 208. AT CUSTOMER ID ISSUE 2A:
s A. STRAPS STIAND ST2 AODED FOR
ﬁ SPAS <ws ANSWER BACK oN MANUFACTURING PURPOSE!
ON ANSWER
ToU—ON 209. WAVEFORM DESIGNATION:
swe INTERFACE UNIT |, JODU-ON M= MILLISECONDS
U= MICROSECONDS
ANSWER BACK
sw7 ON HERE-IS ON
ANSWER BACK
swe ONENQ. ON
Cc
+5v e U
R
| RO
4.7k W 12 ‘
_ INe2  ORD3 [' RO3 5&
s oroz|ll RD2
et P Ro4 N
IPS  oRD
+sv 8 RDS
o foBe  ORDS 2 s
105 oRrOS
FA VN
oo} 1081 ORD7 [£ :o: WUs |
a ot 2 1082 1xr P2 gy g T
3 25 T1so
02 1083 oso |10 L
A3 o3l Iosa 12e8 |2€ ‘l{w s
A 4 0ol S &V — 10 CPS
& 2 MLA 085 1 |20 msE] _‘\"\‘;‘Lwcps
Al o & —[18 as
1086  IROA
o os{! 1087 e 33 ure
Moo e ::’:JK s
— +5v-L BLE ~- ci0 s 5 9fooa 1TCP[ ¢ X
RESET $.0| rop T
e 22 nm
oEOC $24_TEOC '_J
RAE I
(LAST CHAR. +1) | ]r
Pyom
& J301A )4
! T N\
1 R +8v i
| PE o [T RIO REC. DATA ov! 1,
o Jesyq30ces 3 89 — WA +5V 10 A LA
/V— OV1-10CPS = cPs 6.8K [ o\ 8 SEND_DATA olLs 19 ,
s 69
¢ |7| oyl f —ow |
] lysyam 89
, 181 ovks. so
N RSE
<8 IR
N § + 8V HALF J—
¢ 141 ovlFuLL DUPLEX (HALF/FULL)
N 1 +5V—19FF
s 31 _ovlon
F <cT—/——
, 15 | TAU/TOU READY
2) g SPAS
| 3 WS s ms)uz
I O ¥ 2
! RTSIAUX)
_W
6 | RTS ovlon , 6 -
T +8Y = OF N
DN o D
< +8Y OFF |
panu) 081 ov
<
¢ 16 Twe 116
218 Twi 118
< eV I
s T 1 +5V V7 s
Y [l d [ N
[ PR +12v T
~ ]
pi o -2V :ll )
J s N LOGIC GROUND HD?
20+ COUNT 32 r— 48V TAU/TDU_READY M
é'— OV\
i < 4 5
| ] 3 ! [ 1
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<6 l 7. ] 8 I 9 l 10 l I,
BACK CARD “HERE IS* DECODER
R ————— .st“
_ISSUE 1AB 2A_ L 3 [ ‘2
" " A
“eng" ENQ" DECODER
H
M
L
L
-]
+4.BV—LH_ 3
oV —SIsWE e
18X CLOCK 17
RS1 20|
— “—\ NSB _ 36)ii0n rim
+ev— 10cP§ 21
OVlS ov 30¢CPS c
MB 210,4(30CPS) -
l,——ﬁ'“ 570u{)0CPS)
] cs 39k +asv | ]
| PONER ON
w
"Ry T o
R2 3 2
s 16 ST + SV —AA——C) I ~ I"'s m
e ML
L
- [ ] 4.7K
- v
3
e - -6 ssc/' +5V '
T wci2
v ol Mt A ~fp 1 EC. 28
¢ (6 SEC.) | (TRON) s i s
Jez n23 2] . s io AL3,
= ci9 ’ T
Lo\ 3 STee Torer oK : | Loz toeset”|  fo-1sec
2| 3h c23 & U sec.) ! Lo B o £
1200PF g . . . 7R ov
TR I VY I L] (TR ON)
TAU/TDU READY C\'IL % _]—cm {TDU READY ON)
/1 .01
— 1200pF $ 45V EMPTY
~ fr2em w-knm' EMPTY a
— +5v
brse
b 25
15 Q 13
i p—e
'ﬁ; MLCY 1"
: — +5V/
14 12{ov HERE IS F
AYTO ANSWER
R33 TRIGEER ENQ
82« ;
+8v
+5v
s« s
T mwoi2
(6 s£C.)
RL T™®
‘y
~6 7 1}
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C. CIRCUIT DIAGRAMS (Contd)

410718 Selective Calling Circuit Card

1 | l 3 l 4 | s ] 6o
CIRCUIT NOTES: CIRCUIT NOTES CONT'D:
101, VOLTAGE  VOLTAGE RANGE 103. SWITCH OPTIONS
42y +10.8 TO 413.2 SWITCH STATE
sV +4.5 T0+5.8 DESIGNAT ION FUNCTION (TO ENABLE FUNCTION)
—12v -108 TO-13.2 N
swi LEVEL |
sw2
102, INTEGRATED CIRCUIT BATTERY CONNECTIONS : Sw3
iy lvae |soel/2 eniEL |BamATe | Gne
< -
TyPE pEsiG. | +7.8v [+8v H-H
TTL [MUA4, AS w7 LEVEL 7
TTL [MLc4), cs,c6
TTL [MLA2, c2 /
mos [mLe3 '
(Gwr LEVEL 1
sw2
Swa SECOND _ANSWERBAC OFF = MAR
sSwa ND ANSWERBACK =MARK
SPCIgws [ CHARACTER ON = SPACE
SWE
sw7 LEVEL T
\ /
(ew: GROUP ANSWERBACK oN
sw2 BROADCAST ANSWERBACK | ON
sw3 SPEED SELECT ON=300 BAUD
sPe2 OFF=110 BAUD
swa ANSWERBACK ~ SELECT ON =FIRST AND SECOND CHARACTER (POSI TIVE REPLY)
FIRST ANSWERBACK CHARACTER PROGRAMMED PLUS DELETE (NEGATIVE REPLY)
OFF= FIRST ANSWERBACK CHARSCTER PROGRAMMED PLUS ACK { POSITIVE REPLY)
FIRST ANSWERBACK CHARACTER PROGRAMMED PLUS NAK (NEGATIVE REPLY)
+5v 186 . —"° !
| < }}< RP8I
|¢§¢.¢% sex |
7999799 |
spAl i E R EC E
wl Csw |
131 B swe | 2
12 1 O sws |3
1o swe |4
= e%Y in il
2 1 {3 sw2 3
3 1 3sws 142
4 {3 swa |11
|7:PCl !
L__ 4
~ SPA| !
o l., sws |5
9 I{swe | 6
8 1 {>swr 1 7
s FPUO3wE 1 o [
6 1 {sws | o
7 1 Oswr 1 s h
[ |
1 seci | — 2718 39 8
L J r B MLC2
-~ lpeer €222 !
I's ex 33¢<<3 |
6K ¢
| lis 1"
+5V FIR O— 13
L3, C—y 7
Fic
SIR L 10
sic 2
FGR 3 )
FoC 2
SGR s a
s6c :5 9
FBR s 4
Z s [:9°—_—
Fac
TERMINAL 1.
T

TERMINAL READY

INTERLOCK SWITCH

TAU READY

c8 3
1200ptd SBR " '
s8C

RECEIVE DATA

-2V

+12v R15
W

+5V 22 1/2W

LOGIC GROUND

6

—T.u

w
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10 |

410718 SELECTIVE CALLING UNIT

INFORMATION NOTES:

INFORMATION NOTES CONT'D.

20t. ALL RESISTORS (/4 WATT AND RESISTANCE IN OHMS
UNLESS SPECIFIED.

202. ALL CAPACITOR VALUES IN MICROFARADS
UkLESS SPEC?FIED.L ! IcR A

203. =) INDICATES MALE TERMINAL .

208. RESISTOR PACK DESIGNATION:
RP 0s
LOCATION ON CIRCUIT CARD
RESISTOR PACK

204, LOGIC DESIGNATION: 209. GROUND DESIGNATION:
. NUMBER INDICATES LOGIC GROUND
3% PACKAGE PIN !
ODE INDICA! ATION
SR°EAESIFATRRG-OCATIO L’——‘"““ GROUND
205. POSITIVE LOGIC SYMBOLS ARE EMPLOYED.
206. CROSS REFERENCE DESIGNATION:
cs
L coLumn
ROW
207. SWITCH PACK DESIGNATION
SP 84 Swa
_LSWIYCN NUMBER
LOCATION ON CIRCUIT CARD
SWITCH PACK
XTAL
2.24MNZ
[xTC XTL|
—1 1 P not |2 ! vops 0 RWo
Rz 2 2]s i O RWT
—23 702 ro3}-2 3Jc v2pi3 -0 AWZ
roafL 2dean  vspi- —ORWS
24103 P VA— 1Y) vapt O3
. 3c2e vspLo -0 AWS
—22]704 vepp2 O RWE
7
Mes YR —O RWY
Scu \]a vojp3 O RW8
mMLB8S 2 14
3 ip- -0 AWS
28] 108 3 lc (7] ] O RWIO
£ 461 vI3pi2 O RWII
——2 706 v oFiTsm= ____icau vap X! oW
s 0 AWTS
2 GANSIK| x p——=(]c28 s 37 —O RWI3
e TOT BAN 38 7 l .o SW2 l 2 Y6L)— -O RWI4
ra ) RWiE
i3 ¢ L osws s v mcs VTP —O RWI
1 ] T 1
t spe2 |V
), _——d
Rros |-& ! 1a Yo [,L': O TO
155, Rroe |2 2_1e i _,’LIL‘ —oTT
-_—13
RO7 -4 3.1c \L]e —_—0 T2
+sv L[]} vapi2 —o0 T3
pu— 1 4 dc2a vapLl o
—230 yshH-2 —_Y 1
17)e, SR QAT QR4 &ns o> : 0TE
< p: < P: DATA SET
Stox Siex ek Srex {7 ucs VP oFT
4302
1819, !
crsl 30 .Re CLEARTOSEND | 5 «
0 XTI >
82 osr|32—. B DATA SET READY 6 EY
3.9k
. Rz canrier oetect | s o
13 <o VW >
——t2 TR 3.9 R1D |
PR e RECEIVE DATA | 3
2| 72U ROY 3.9k 1’
—li CRI
RoOP SRS R oATA TERMINAL REaDY | 20 N
21 > 2V ——AN/
—=|vee :,mzx 3.9K 172w ars ] ~7
2w N
1 vss Tol2® DA TRANSMIT DATA | 2 5
40 750 /2w Ri2 1
vee RTS 124 Rz REQUEST TO SEND 1 4
aihd = 7
POR -“—_—L 780 V2w Logic grouno | 7 o
~?
—rz"vnn €s | -FRAME GrRouND | 1 3

10 |
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C. CIRCUIT DIAGRAMS (Contd)

6. 410719 Dual Font Logic Card

\ 2 | 3 ] 4 | s !
CIRCUIT NOTES;
DUAL FONT LOGIC CARD
101, VOLTAGE VOLTAGE RAWGE 410719 ISSUE 1A
+5v +4.5VTO+55V 2 oot o
-sv ~4.5VT0-8.5V
102. INTEGRATED CIRCUIT BATTERY CONNECTIONS:
A TYPE| DESIGNATION |+5v [LOSIC|_5v [vDDsw
MOS B2, MLe3 |24 | 12
mOS Y] 1 64| 32
103. SWITCH OPTIONS
SWITCH STATE
DESIGNATION | FUNCTION (TC ENABLE FUNCTION)
swi EXTERMAL FONT TEST OFF = FIRST FONT
ON: SECOND FONT
sw2 FONT SELECT OFF = XFC/2 INTERNAL FONT MODE
ON= EPROM EXTERNAL FONT MOOE
sw3 EXTENDED EXTERNAL FONT |.OFF = UPPER 7/LOWER SEVEN
PRINT LEVELS
ONs ALL 9 PRINT LEVELS
J Swa PRINT LEVEL 9 CONTROL | OFF = LEVEL 3 DRIVEN BY EPROM
ON= LEVEL 9 ALWAYS ZERO
+5v
a1l
! swi X spa2
213l oatamite i a3
< 00
— 212 ' DATA BIT | asl,
| a5
\£|| DATA BIT 2 b2
10! oata Bi7 3 a6
S 03
DATA BIT 4 a7
€ S | o4
o < 8 ' DATA 8IT S a8} o et
|
, 7' DATA BIT 6 sl c2fe2
|
46 ‘ DATA BIT 7 s0{., cal®?
14
Z LOAD DATA PRINTER 94, op 51
25! RequesT NExT cHaracTER a2 arlz2
h S
|
4 ' LINE LENGTH O 60
< I E LE LLo a2
<5 LINE LENGTH | sol a3f34
16| RIGHT HAND MARGIN al s
< RHM "
0 <|1| LEFT HAND MARGIN 39 as}se
(ll VELOCITY ENCOOER 38)en as sl
I9| LOCK
pi ' cLoc 3l x arfee
z21] cLAMP swiTcH 30} ow ros2Z
,'30I BELL 17
—] < L
+2% ' LINEFEED MOTOR @1 18 —--—
X L™ r SPA2 -‘
428! LinereeomoToRg2 13 Py SW s
. < M2 ]
7! LiNeFEED MOTOR MLBI
Z2 NEFEE 63 208 43 xrcob \ |
,26) LingFEED MOTOR @4 2] ua e 2| W2 iq
E N | [T 7
zsl CARRIAGE MOTOR @ | 1] P | |
| sws |
%ﬂ M2 eLoft 3 3¢ 8
y 23| carriace MoToR 83 28 L J
< 3 —_
(zzl CARRIAGE MOTOR 84 29 e v
— ,ssl PRINT HEAD LEVEL | 3 eno 5y
238! PRINT HEAD LEVEL 2 8lon, pror |2
37l
p PRINT HEAD LEVEL 3 L2 ror|2
36! 4
¢ PRINT HEAD LEVEL 8lons rer|2
I
€35 PRINT HEAD LEVEL 5 12 PHA LFF 3
234 PRINT HEAD LEVEL 6 13
< PHS
233! _PRINT HERD LEVEL 7 14
< PH
32! _PRINT HEAD LEVEL 8 15
€ ‘ PHT ro7 |38
31
] ¢ PRINT HEAD LEVEL 9 16| e o822
2! ono o2
|
s‘ GND o |22
1 Ro3[22
| w
: <20 vDDS! 32 ro2|24
b
¢a0l —sv i 64 ol 23
1! 4sv
e oo} 2.
(4] c2
0.1 H 0.1
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INFORMATION NOTES.
200. ALL CAG&CITO \LUE1L IN 1ICEOFAIIAIT,UNLESS
1 B CIPIED. -
zoz- % INDICAES IALE nzRIUIALI
203. SWITCH F=K DESIGNATION:
[1d s swe A
§ —LSWITCH NHuU
LOCATIO © CIRCUIT
SWITCH PACK
204. €SSTOI IACI DESIGATIO:
[ At
; LOCATION ON CIRCUIT CARD
RESISTO PAK
203. = ND DISIGNATEN:
5— LOGIC GROUND
B
+5v
8 21 I
AO VPPl €
Il
L
3das
3
A5 mLg3
21 ROM
2716
Lia7
23108 )
_22] ol 8
193, cs 20
9
+3v
LN N
YPP|
LS Py} ool E
(-3 PP o012
S f. it
4 1., o 13
3. 14
S oooz -
2] . ,716 15
1lar 16
23f okt
22 o D 18
F
124,10 csj2e.
5
I 4 ] ® hAY n
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7.

C. CIRCUIT DIAGRAMS (Contd)

410038 Telex Interface Circuit Card

! | 2 | F i . i 5 | [
CIRCUIT NOTES: INFORMATION NOTES:
101, VOLTAGE:  VOLTAGE RANGE: 201. ALL RESISTORS 174 WATT AND RESISTANCE VALUE IN 206. SWITCHES:
+12 8.2 70 13.0 OHMS, UNLESS SPECIFIEO . ©CLOSEO IN NORMAL POSITION
bt 4737823 202. ALL CAPACITOR VALUES IN MICROFARADS, UNLESS SW4, SWS,SW6 - (2,3)(5,6)
. p . SPECIFIED. * CLOSED N RESISTOR POSITION
TRB+TRB 12 NOMINAL SWER A RS
NSB+ NSe-— 12 NOMINAL 203. ——( INDICATES FEMALE TERMINAL g .
vP+ 140 NOMINAL + CLOSED IN 2900~ POSITION
vP— ~140 NOMINAL ——> INDICATES MALE TERMINAL SwW2 —2,3)(5,6)
+ CLOSED IN EXTERNAL POSITION
102. INTEGRATED CIRCUIT BATTERY CONNECTIONS 204. CIRCUIT REFERENCES: Swi-(1,21(4,5)
LQgic INDICATES LOGIC COMMON * CLOSED Y 230N FOSITIoN
DESIS. {-izv] ey |-8RE" |-1av] ‘# {ALSO REFEREMCEO TO FRAME GROUND) SOSELS TRSABE

MLAZ, A3,AS,A6,A5 a7
ULAS, A7 ] [.s s I * INDICATES CURRENT LOOP COMMON
ML 1. 7
205. CONNECTOR NFORMATION:
SONN
Pl AC VOLTAGES FOR LOGIC POWER
P2 AC VOLTAGES FOR CURRENT LOOP POWER
P3 EIA SIGNALS TO/FROM TERMINAL
Tel TELEX CURRENT LOOP LINES
EARLY DESIGN _POWER SUPPLY
\ o RS3
" (s)__R-Y 4l i S|V
11—
1724 SL-BL 1¢
T e-R__ 4 18 R
/
1 ) -« o d X\
] o AC SELECT MOV | ! ;
h 15 /230 I| Enley,
LS ¢ ‘ F2 >
I—q-\ 17aa SL-8L :
) Vﬁ
) n |
® |r-c
rondT TIEAY ST 1 =+
173 51 |
] [3 ] BK-G {2} 1 ) R-G
: L MoV 2 3 ! |
| usi s
b & »—
v-d oK U4 i) Nt
i
W X2) ! €imsex Pyl “T loo TRE—~
e F3 s | DU 3 s8+
INAE 5A SL-BL ! | E—P— = nse
' | | cz0
L>——‘..J ()] leuer v | 9! “T 00 NSB-
| < R0
P AAA VP +
LATE DESIGN | ST z‘;T/'zw v
R4 ! RS2
cr29
[ Ener i 222k A QDwov
(%4 2W 240 72w sw
|
! cR9 ve=
PART OF 420301 ASSEMBLY Ve s
_LOGIC CIRCUITRY_ RI2

10

[
(2
470 LED ¢

7 SIGNAL GROUND

3 4 RS}
[}

+5v OFF
ov—Jon

5 | (CTS)
>_I_I ]

| TERMINAL
EADY | 3

) 20 | Reap
TTRY

2
sco?mg re W
+5

S1_ifRAue cro. 470 1epa
’ ! +5V
TEST 4 & b

680pt
|
\_2 | SEND DATA

4 (50 \
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d L4 | ] ] ) il 10, ] 1
420301 TELEX INTERFACE
W/410038 CIRCUIT CARD
A
_POLAR SEND SWITCH
sw2
2960 /510 _
| o
> >RI7 SR8 VWA T
< < < (2 1s)
l > R26 > 82K  >682k >R27 150 3w y
25 >33 Sizw Si2wd3x R A
+5 o) 14)
a3 |} Qe
) ! » o
| Ree R49
PR23  SR24 R21 VWA —AWA
Sk Se2x S8k S K 3w 1.5K SW o
QJzw Sirzw S 12w T o s-wé oo
J @l ol Pso
: [T) —
' [13] ey (-gh
cma* CRI3 CRIS CRI®
> S
2RI9 R20
282K :'ezx
1’!/2' 172w
a2
IC
R26 Q10
AAA
VWV
470
) R25 an
470
_Qos
| ]
CURRENT LOOP CIRCUITRY
ExteRnaL'}LJEWLI)
ILIMT gy (st —
]
L 14
(3) &
| 13
cR22
y
CcR20,
CR21
[
cRig
RS2 81
+ t
150K |
'—<+ RECEIVE
F
RV
— - Recewe
+ NEUTRAL _
SEND
RV2
— NEUTRAL
SEND
[4
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C. CIRCUIT DIAGRAMS (Contd)

410382 Dual EIA/Neutral Interface Circuit Card — TAU3

| | 2 | 3 | 4 |
410382 DUAL EIA/NEUTRAL
—————
CIRCUIT NOTES INFORMATION NOTES
101. SUPPLY REQUIREMENTS 201. ALL RESISTORS 1/4 WATT AND RESISTANCE VALVE
VOLTAGE RANGE (VOLTS) IN OHMS UNLESS OTHERWISE SPECIFIED.
+sv 2.75 T0 .25 202. ALL CAPACITOR VALUES IN MICROFARARADS
2y 1.4 T012.6 UNLESS OTHERWISE SPECIFIED.
-12v -11.4 T0-12.6 203. — INDICATES FEMALE TERMINAL
——> INDICATES MALE TERMINAL
102. STRAP OPTION ———O INDICATES TERMINAL BLOCK CONNECTION
B DATA SET READY/CARRIER DETECT FUNCTION STi 204. CIRCUIT REFERENCES
EXTERNALLY CONTROLLED IN NORM POSITION U INDICATES LOGIC COMMON
INTERNALLY CONTROLLED IN PRIVATE LINE POSITION V«\ INDICATES FRAME GROUND
CONTROLLER sy
CONTROLLER AUXILIARY J'f’hsT
1/0 1/0 | ov s
J103 s 13
5V M 2ve s 106 19 1o
AUX RD ovis 2 =12v LM 4T0pF
16 —y s g z
+8V OFF c3e
— A700F
e Aux CT§ ov Low 9 g :.nzz: g'r‘r
o cTs iy
¢35
*;"V +H2V ) ON
c al L BUXOSR  ov Lon I2Y ZOFF bsR <s
c36
r:., s AT0pF gy
8K -
av t2v LoFF  pcp e
+5v M ATOPF 4j2yn s
a AUX SD ov-Ls 3‘_41, $ -mv.‘tl sD |
23 2 | +6V) OFF) 12 "
{H S 15T ovLonTishunsol o
c31
4BV OFF €80pF +12v] ON +8V") OFF F=N g T 4700F
1 AuxRTS __ ov Lon GA —izv L orF /TS o T80V Lon 174 juiaglo >
! T4 “ +6v OFF | 4 6 qu,;
3 E) AL ov Lon 5 |MLA
¢30 SR 3 12 L c2s
__ +ev] off’ geoprg 47K +|z:'l oN | ers +5°\‘/"Lg:r $470pr
208 AUx BTR__ov Lon 12v LoFr DRI p0 12 : 5V oFF T
&—) s ov
c34 1
D +8V] OFF”  &80pF +12v] ON 1l
et AUx SRTS ovlow —t2vii_ g3 —i2v Lorr sers i :
> H STl NORMAL
c33 Seieq |
€80pF 6 re : DSR PRIVATE LINE s
B Sl
2103 t | +sv'l-n
| olm ov s
13 +i2v ~
" -l2v
cRIZ i A
Y L
)
[ X4 COMMON
7€
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ISSUES 18 THROUGH 3A

205 CONNECTOR INFORMATION
JI03 ~ INTERFACE TO
JIO5 — MAIN EIA INTERFACE
JIO6 = AUX EIA INTERFACE
TB! — NEUTRAL CURRENT LOOP INTERFACE
206. LOGIC DESIGNATION:
4 3-—<=—NUMBER INDICATES PACKAGE PIN

COOE INDICATES LOCATION
ON CIRCUIT CARD

S

DATA SET
I/0

4izv s J||°5

—|zv%u so
+i2v] oW

-12v L orr

bR | 20

+12v H
-12v LorF sars |

F12V) ON I'_) '°
—1zv CorF

+12v

-izv L oFF AL

2

207. NOT PRESENT ON ISSUES 18 AND 2A.

[}

cie *HEV] on |
$6l0l'—|:v OFF :

3octanelt osmL N o
Z i
R30 —CI3 +i2 Jom |
I
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v

arx 3“0” v Loer
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T Wowr b
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PART 4 — PARTS
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L. 430910 SELECTIVE CALLING MODIFICATION KIT .. ......cctiiiiiiiiinnenneennns 4-21
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M. 430920 AND 430969 WEATHER FONT MODIFICATIONKIT ...........cciiiiennnnnn 4-23
410719 DUAL FONT CIRCUIT CARD ... ..ttt ittt ittt et iiteeteeennnnnnanaens 4-23
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O. NUMERICAL INDEX. . ..t ittt ittt ieetseienanceeeseannnaeeoesneennnnennns 4-25

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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410746 SSI INTERFACE CIRCUIT CARD

430701 CONNECTOR, 10 PIN (SEE DETAIL 1)
340158 RIVET (2 PLS)

@

O

O

TELETYPE

4108746 ASSEMBLY
ISSUE CC746

@

O
o @

430578 CLAMP

401623 NECTR
ty302}

341644 TERMDIAL
{3 mLS)

TERMINALS LOCATED IM

BOTTOM VIEW

ASSOCIATED WITH ISSUE 1A ONLY,
J302 CONNECTOR IS COMPONENT AT
LEFT MOST SIDE OF BOARD.

NOTE 1t

COMPONENT SIDE ~CUT PATH FROM J302
PIN I TO T2 PIN 8.
CUT PATH FROM J302
PIN 3 TO LEFT SIDE
OF RS.

CUT GROUND PLANE
LWAY FROM RIGHT SIDE
OF R4.

ADD STRAP FROM J302
PIN | TO LEFT SIDE
OF RS.

ADD STRAP FROM J302
PIN 3 TO T2 PIN S.
ADD STRAP FROM J302
PIN 4 TO J302 PING.

NON COMPONENT SIDE-CUT PATH FROM
J302 PING6 TO GROUND
PLANE.

CONNECTOR POSITIONS 1, 2,

\ 409746 CIRCUIT BOARD

3, 6 AND 9.

NOTE 2: AT ISSUE 18 THE MODIFICATIONS LISTED
IN NOTE | WERE INCORPORATED INTO THE
CIRCUIT BOARD ARTWORK. THE STRAP
BETWEEN J302 PIN9 AND THE FRAME WAS
ALSO INCORPORATED N THE ARTWORK.

FUNCTIONAL DESIGNATION OF COPGECTOR
CRANGED FROM 4201 10 9302

NOTE 3

NOTE 4: AT ISSUE 2A, 1064 SCREWS CHANGEOD TO
341797

NOTE 5. FOR CONV. TO ISS. 3A IC PACK MLAT, STR®
THE FOLLOWING PINS TOGETHER:1,6.7,09,
10,11,12,13,A10 4 .

NOTE 6. FOR CONY. FROM 1SS. 3A TO 38 NEW SCARD
(1SS. 3A) INCORPORATES CHANGES IN NOTE S.

NOTE 7. AT CUSTOMER 1.0. ISSUE 3C, 430549 FRAME

WAS CHANGED TO 430633 FRAME.

\430633 FRAME, CKT CARDS

PM9 TO BE CUT OFF AS
CLOSE TO CONNECTOR
HOUSING AS POSSIBLE.

PIN 9

SECTION A-A
DETAR !
REF PART
DESIG | MO FEQ DESCRIPTION
c1_ | 36129 CAPACITOR 1200 PFD
c2 SAE AS C1
c3 SHE s C1
) SOE AS C1
"1 | 328783 RESISTOR 180 L/aN
R2 328787 RESISTOR 120K 1/4R
RS | 315957 RESISTOR 3.3k 1/4N
4| 315954 RESISTOR 1.5K 1760
=5 SAE AS AL
R6 320213 RESISTCR 7.5K 1/4%
w | 3200%6 FESISTOR 3.9 1/4%
78 SAE AS 76
WAL | 404239 1C QUAD 0P AP
*
T 403658 TRANSFORMER
T2 403657 TRANSFORMER




\r 430633

341802

(— 340158 (2 PLS.)
A

A
& 5 0 ® &
m n 1]
(o) J3e1 " II
4 S 6 7 8 9 10
2 . .~
‘ 3 €3¢ g2 £¢& T 5 S le": \IH
- 0
E ; : 2 : i 3 Wiy s
|
WideLai
410754 O "||: l|"
ASSEMBLY - = -, 1o, !
1ss S 5 ot Heep
* n e ® oenmn ~ * * & 2 ] ne g "||:0||”
©® x = 3 060 0 . F = & € e €5 ¢ Ilt'.:ll
H
{3 d : : by O3 8000 U
= 5 s ==
o~ 3 a : - 3
&; : 1 £ 3 2 IoJ3es |
= o N
S S L_=_
144495
I— 87635 (4 PLS.) L— 144495 — 409754
— 341797 (4PLS.)
oesie.uo neaNoTe|]  oescarerion  [oReT; [ o%acolnote]  mescarerion  ogSidwo’mealNoTE|  oescterion
— ¢y |es3as CAPACITOR 0.1 #FD | miny SANE AS NLA2 R1Y P20278) MESISTOR 16K t/4¥ _— == —
1 c2 SanE_as C1 nLae QUAD LINE DRIVER Ris pz1213 RESISTOR 1R 1/4¥
@ 3 SARE aS C1 nLA9 SANE aS ALA1 ms Bisvae RESISTOR 100 1/4¥
430547 ce SANE AS C! nLate SANE AS NLA2 i SANE AS RI& 4305‘17
cs SAME as C1 npy p3ss2z OPTICAL ISOLATOR m7 SANE A R14 h
ce SARE AS C1 w3 32¢e01] s [oPTICAL I1SOLATOR ne SARE AS A1S
c7 p23714 CAPACITOR 470 PFO | nLos SANE AS NLA® Ry SANE AS R13
ce SANE S Ci nLBs [sessey HEX BUFFER INV. R20 SANE A8 R14
145914 oy SANE_As C1 ne7 SAME A3 NLB3 Rz SANE AS A1 145913
c1e SAME AS C! D)8 SANE AS MLBI R22 SANE AS A10
Ci1 SANE AS C7 Q1 PB33241 TRANSISTOR (NPN) "23 SANE AS RO
% +83481 TERINAL MALE pLs.s c12 SANE AS C7 02 (403028 4 [TRansisTOR (wPw) R24 SANE aS ARG
TERKINAL T0 BE PLAGED N CONNEETOR [k} SARE as C7 L) SARE A3 A1
POSITIONS 1.2.3.4.5,6.7.8,12,13,14, Cra SARE BS C7 Qs SAnE AS Q2 336350 (16 PLS.).
13:16.20.22, ANo 24. CR1_[123e1 DIODE ‘NaSSA ry  bises? RESISTOR 3.3K 1/4¥ TERMINAL TO BE PLACED IN CONNECTOR
cA2 SAME AS CR! r2__Deess2 RESISTOR 6.0K 1/4¥ POSITIONS 1, 2, 3,4, 5,6, 7, 8,13, 14,
BRACKET CA3 J197444 DIOCE 18914 3] SANE as R2 15, 16, 17, 20, 23, AND 24
CONNECTOR cRe P3e799 DiODE ZENER 130V Ry P13ven RESISTOR S.6K 1/4¥ ' ' .
cAs SANE AS CA® RS 171300 RESISTOR 38 1/2¥
Note1: A
301466 (4) cRe SANE_ S CRI ne SANE AS RS ote ‘:312?;927‘} 118617 screw changed
O 3640 (4) WAy (135329 GUAD LINE RECY. a7 SANE AS R3 Note 2: At customer ID Issue 2B over silicone
104807 (4) nLA2 ja74032 cUAD OR eaTE Re  |sz12se RESISTOR 100K 1/4¥ rubber applied over Pins 1, 2, 3, 4,
T — 3640 (4) wial a7e832 QUAD OR OATE [0 SANE AS R1 12, 13, 14, 15, and 16 on the com-
151880 (4) nLas r74000 QUAD NAND BaTE R10 29781 RESISTOR 10 1/4¥ ponent ﬁdlﬂ :fco:noctor:?:;nar;d
BOTTOM VIEW - wLas fe7a80s WEX TNV, 711 Biessz RESISTOR 220 174V overPins 1,2, 3, 4, 13, 14, 15, 16, BOTTOM VIEW
TYPICAL CONNECTOR niae Ja74008 QUAD AND BATE n2 SaME_AS RO and 17 on the component side of
MOUNTING connector J303.
Note 3: At customer ID Issue 2C four
341797 screwa deleted.
Note 4: At customer ID Issue 2D, Q2 changed
from 315932.
Note 5: At customer ID Issue 2E, MLB3

changed from 326800.

D
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€¥ ‘v8S TVNNVIN
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D. - 410755 TERMINAL AUXILIARY UNIT — TAU1

409755

Not present on Issue 1A and 2A.

|

©)

341802

J3g1

=T~ cr3
«[J-CR4

340158 (2 PLS.)

®)

™.
TELETYPE

\104807
3640

BOTTOM VIEW 151880
CONNECTOR MOUNTING
oests.no nealvore]  oescriprion  [[RST; |6 Reolvore|  oescaieTio

c1  |ee5324 CAPACITOR §.1 MFD a1 p3’as TRANSISTOR
c2 SAME AS C1 G2 [403023 7 |TRANSISTOR
c3 SAME AS C1
ce SAME AS C1 CR1 [197464 DICDE, 'N914
cs SAME AS C1 cr2 P36799 DIODE. ZENER 138V
ce 323714 CAPACITOR a7@ FFD CRY [3123e1 CIODE. 1N4@O&

CRY SAME AS CR)
ce SAME RS (&
c9 SAME AS Cé ALal pre232 QUAD. OR

ALA2 |e74008 QUAD. AND
Rl 21213 RESISTOR 1K /4w MRS |«0a0a9 HEX. BUFFER INV,
R2 [315957 RESISTOR 3.3k 1/av || #LBt J335529 E1A LINE RECEIVER
R3 [315948 RESISTOR 182 /4% }j nLB2 335528 E1A LINE DRIVER
Re  [321%00 RESISTOR 18@K 1/4v ] mLBd p335%22 OPTICAL [SOLATOR
RS SAME AS R4 nLBs |326801| 8 |epricaL ISoLATOR
R6 [328761 RESISTCR 18 1/4v [ meBs 2 |semE rS mMLBI
Ry Jsee27s RESISTOR 18K 124V
RE [318802 RESISTOR 228 1/4¥
a9 SAME RS R!
RI® |'71588] 2 |[ReESISTOR 3K 1/2¥
Ri SAME AS R1@
RL2 SAME AS R1@

410755 ASSEMBLY
ISSUE CC755 @
N 186740 present on
\ 144495 Not present on 1A, Issue 1 Apand 2
Present on Issue 2A only. nly /
oniy.
341797 (6 PLS.) See Note 2D.
87635 Not present on Issue 1A and 2A.
186740
— "' WIRE ASSEMBLY
I MOUNTING
hi 430547
I 2658
] 7002 \
l 145914 ot
N 116793 P
d FRAME !
403401 (16 PLS.) CIRCUIT BOARD
g TERMINAL TO BE PLACED IN 118617
i CONNECTOR POSITIONS 1, 2, 3,4, 5, 6,
7,8,12,13, 14, 15, 16, 20, 22 AND 25.
118617 Note 1: For conversion to Issue 2A.
(1PLS.) On noncomponent side — cut patch from MLR1 Pin 12 to
. Adjacent test pad.
30;@23 Cut path from MLB2 Pin 8 to
Adjacent test pad.
——— CONNECTOR
BRACKET 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
connector J302.

Note 6: At customer ID Issue 4C, one 341797 mounting deleted.

ﬁoie g-‘ At customer ID Issue 4D, Q2 changed from 315932.

ote 8:

At customer ID Issue 4E, MLB4 changed from 326800.
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E. 411901 THROUGH 411908 CONTROLLERS

411370 CIRCUIT BOARD SHIELD (1 PLACE)

411118 FIBER WASHER (8 PLACES)
181244 SCREW W/LOCKWASHER (8 PLACES)

COPPER CLAD SIDE TO FACE 410761 CIRCUIT

AWAY FROM 410761 CARD CARD ASSEMBLY

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

411876 END SHIELD / CONTROLLER ASSEMBLY
& NUMBER (Ref.).

92260 LOCKWASHER
(2 PLACES)
430752 BRACKET
~®
6.
0!
N

430754 BRACKET
W/[POSTS

APPLICATIONSW ~Jo
PROGRAM N
ASSEMBLY \G ~
(See Chart) Bl ~®

430636 CABLE

\
192970 POST (8)

90096 WASHER (4 PLACES)
o~

92260 INTERNAL LOCKWASHER @
(8 PLACES) Q@
430753 BRACKET
181243 SCREW W/LOCKWASHER
NOTE: THIS WASHER IS REQUIRED (4 PLACES)
TO ASSURE GROUND PATH
BETWEEN 430754-55 AND
430752-53. 430755 BRACKET W/POSTS
411376 END SHIELD a
® %\181243 SCREW W/LOCKWASHER
(4 PLACES)
CONTROLLER APPLICATIONS USE NOTE
ASSEMBLY PROGRAM CARD
1. 411901 NONE No Application Card
2. 411902 411952 43SR Replaced by 10
3. 411904 411959 42SR Replaced by 6
4. 411905 411954 43SC Revlaced by 9
5. 411906 411955 42SC Replaced by 8
6. 411907 411956 42 SR INTF w/EF
7. 411957 42 SC w/USP Replaced by 8
8. 411908 411960 42SC w/EF
9. 411909 411958 43SC EC
10. 411910 411961 43SR w/ER
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E. 411901 THROUGH 411908 CONTROLLERS (Contd)

1. 410750 Circuit Assembly (See Note 1)

2 4 6 8

10

. e o & v

____—___————-——-(3ut Pin 9.

35 7 9

340158 RIVET
(2 Places)

SPh7

CRA
CRS

HLAG

MLBS

“‘“‘]@#@

EIIT] il

(&) %%%@@@g@@

MLCH

_________________

| ==

CR7
CRe

HLC7

l
i
! i
1, o
e o
ple® |
1! i
nLes |= H
e

- e

- =
cave

MLDS

¢ntd
cnn

W

} nmos |

| moz |

-Lg= == =38

o

403412 SOCKET

145914 CONNECTOR

17,19, 20,22, and 25.

BOTTOM VIEW

NOTES:

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

409750 CIRCUIT BOARD

Lay transistor Q3 flat on the board.

CONNECTOR

TYPICAL
CONNECTOR MOUNTING

336350 TERMINAL FEMALE (10 Pls.).
Terminal to be placed in connector posi-
tions 1, 2, 3, 4,

430756 POST (2)

400039 SPACER (2)

124177 WASHER, LOCK (2)
151880 NUT (2)

145913 CONNECTOR

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.

at controller level.

o kb

For conversion to customer I.D. Issue 1B, Q1-Q3 were changed from 400590 to 337342.
401082 (250 MFD, 15V) may be used in place of 304123 (250 MFD, 12V), for C11.
For conversion from customer I.D. Issue 1B to 1C, 430636 cable was removed from card and added

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.




R R g DESCF IPTION op s R, § DESCRIPTION
C1 335800\ JCAPACITOR 330 PFD R27 310081 RESISTOR 47K 1/4¥
c2 SAME wS C! R28 [326681 RESISTOR 150K 1/4V¥
c3 SAME @S C1 R29 [321213 RESISTOR 1K 1/4V¥
Ca SAME A3 C1 R30 SAME AS R19
c5 SAME AS C1. R31 SAME RS RI19
ceé |405324 CAPACITOR .1 MFD R3I2 SAME RS R17
C7 {310931| |CAPACITOR 47 MFD R33 SAME AS R6
c8 ‘|sAanE AS C7 R3e [31595S RESISTOR 2.2K 174V
C9 323141 CAPACITOR 682 PFD R3S SAME AS R34
C10 | SAME HS C54 R36 SAME AS Ré6
c11 |3041231 3 [CAPACITOR 25¢ HFO R37 SAME AS R?
ct2 SAME AS C1 R30 [32878S RESISTOR 330 1/4¥
ci3 SANE AS C1 R39 SAME AS R3JI6
c1é SAME AS C9 a1 337342 TRANSISTGR 40V, PNP
cis SAKE #S C9 Q2 2 | saME RS Q1
Clé _|SAnE a3 C9 Q3 12 | SAME AS d!
c1? |saNE A9 €9
cie SAME AS Cé CRI [312341 0I00E IN4@B«
ci19 SAME AS C1 CR2 SAME AS CR1
c29 SAHE WS C1 CR3 487336 U[00E SCHOTVKY
Cc21 SAKE S C1 CR4 SAME AS CR!
cz2 SAME AS C1 B CRS SAME AS CRI
c2) SAnE RS C9 CR6 197464 DIODE IN&41480
C24 SKRRE #Hs C¥ CR? SAME AS CRé
czy SANE AS CY CR® SAME AS CRé
c2é sane w3 C9 CR9 SAME AS CR3
c27 SANE ®S C9 CR16 SAME AS CRI
c2e SAME AS C9 CRI1 SAME AS CR!
c29 SAME AS Cé cr12 [312922 DI{ODE ZENER IN4733A
c3e SAME AS C6
(] SAME AS Cé MLAY 335528 EIA LINE DRIVER
c32 SAME RS CI MLA4 [4@4804 DUAL USART
€33 SAME RS C9 MLA6 474257 QUAD 2-INPUT MPX
€3 SAME RS Cé MLAS 335529 EIA LINE RECEIVER
€35 |3«6230 CAPACITOR 33 PFO 1 MLA® SAME AS MLAI
c36 SAME AS Cé MLB1 SAME AS MLA®
c37 SAME RS Cé MLB2 474161 4-BIT SYNC COUNTER
c38 SAME AS Cé MLB3 [339430 QUAD NANO BUFFER
c39 SAME RS Cé6 . MLBS [403497 ssle
Ca¥ |320202 CAPACITOR 4.7 MFD MLB6 [474374 OCTAL D LATCH
cat SAME RS Cé Rre7 |301774] |mEsISTOR NE(WORK 10K
ca2 SAME AS C6 HLC2 SAME AS MLB2
R1  [315953 RESISTOR 1.2K 1/4K MLCe | 404880 MICRUPRCZESSOR
R2 [d2@026 RESISTOR 3.9K 1/4V MLC7 |474032 QuAan 2-INFUT OR
R3 SAME AS R1 MLC9 404324 QUAD 0P aN?

R4 SAHE AS RI MLO1 SAME AS HLAB

RS [33¢648 RESISTOR 150 1/4¥ L2 425009 CRYSTAL OSCILLATOR
RE 320273 RESISTUR 10K 1/4V¥ HLDS [404882 COUNTER TIMER

R7 D199y RESISTOR 300 1/4V¥ nLoé 474130 3-8 OECOUER

Re SAME AS Ré . MLD7 |474880 QUAD 2-INPUT NAND
H9 [s15989 RESISTOR 4.7K 1/4V¥ nLo® l474253 DUAL 4-[NPUT MEX
R16 [323148 RESISTOR 10K 1/4¥

AR SAME AS Ré
R12 {541596 RESISTOR 121K 1/8V Swi 341710 SwiTCH
R13 [324902 RESISTOR 188K 1/8¥ sprs 341804 SWITCH ount IN-LINE
R14 SAME AS R}

R1S SAME RS Ré LEO1 [«05029 LIGHT EMITTING DIODE
R16 SAME AS-RY

R17 [315951 RESISTOR 560 1/4¥ 3321 |6307801 HEADER 1@ PT

R18 SAME AS R1 J302 [145914 CONNECTOR 25 PIN

R19 (335635 RESISTOR 15 1/4¥ J383 [145913 CONNECTOR 25 PIN
R20 [315948 RESISTOR 188 1/4¥
R21 SAME AS Ré ST1 {336470 STRAP
R22 SAME AS R9
R23 SAME AS R20
R24 SAME AS R20
R2S SAME AS Ré
R26 SAME AS R9 .

MANUAL 534, 4-7
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E. 411901 THROUGH 411908 CONTROLLERS (Contd)

2. 410761 Circuit Card Assembly (See Note 1.)

Dotted line indi-
cates that all
resistors are con-
nected together
in the back of
the board.

ISSUE 2A
CIRCUIT LAYOUT 33 y
See Note 4. \“:

319993 STRIP, TERMINAL (3 Pls.)

3 4 F HLAS I

2
‘ i t 37 1
[ I 3 { <P 2 4 40
é @ @ o CE See Note 9.

«
@ 10
£ g

L
fes)
-

MLCé

-
ey WHT,
81 C c23 + $ ey E
CRé L b
\ . . T T ®
See Note 8. 409761 CIRCUIT BOARD 405476 SOCKET, DIP
312918 STRAP, CABLE
oeeys.Ino Rea| § DESCRIPTION orete. o neel § DESCRIPTION oesre.NaRT § DESCRIPTION oesre. o el § DESCRIPTION
c1 405324 (28 | CAPACITOR 8.1 MFD czeé SAME AS C1 R17 SAME AS R2 CR4 SAME AS CR1
c2 SAME AS C1 ca27 SAME AS C1 R16 SAME AS R2 CRS SAME AS CR1
c3 218931 CAPACITOR 47 MFO c2e SAME RS C1 R19 SAME AS R2 CR6 312922 DIODE, ZENER S.1V
cs [333727] 'cAPACITOR 6.8 MFD c29 SAHE AS C1 R28 SANE AS R2
cS SAME AS C1 c3e SAME RS Ct R21 SAME AS Ré Q1 337342| 3 | TRANSISTOR 2N3986
[ SAME AS C1 c31 SAHE AS CI R22 SAME AS Ré Q2 3 [sAME As a1
c7 SAME AS C1 ’ c32 SAME AS Ct R23 315971 RESISTOR 689 174V
ce SAME AS C1 c33 SAME AS C1 R2& 315947 RESISTOR S1 174V MNLAY [474008 IC QUAD 2 INPUT NANDj
co SAME RS C1 c34 6 [SAME AS CI R2S [31595S RESISTOR 2.2K 1/4W NLA2 (474014 IC HEX SCHMITT INV
c1e SAME AS C1 R1 515959 RESISTOR 4.7k 174V R26 SAME AS R23 MLAD SAME AS MLA2
cn SAME RS C1 R2 315948 RESISTOR 108 1/4V R27 [315954 RESISTOR 1.5K 1/4¥ MLAO {474257 IC QUAD 2 IN MPX
ci2 SAME RS C1 R3 SAME AS R1 R28 [129856 | 3 [RESISTOR, 150, 1/2 W MLA1® SAME RS MLAG
c13 SAME AS C1 R4 SAME AS R1 R29 3 |sAME RS R28 MLA12 SAME AS MLAG
Cila SAME RS C1 RS SAME AS R2 R36 SAME AS Ré MLATA SAME AS MLAG
CtS SRME RS C1 Ré 315953 RESISTOR 1.2K 1/4v% R31 SAME AS Ré MLB1 [474199 IC DUAL JK FLIP FLOP|
C16 SAME RS C1 R7 339640 RESISTOR 150 1/4V R32 315973 RESISTOR 33K 1/4¥ MLB2 SAME AS MLA1
c1? SAME RS C1 RE SAME AS R7 R33 [32154S RESISTOR 12K 1/4¥ MLB3 [474032 IC QUAD OR
cie SAME AS C1 R® SAME AS R7 R34 [380092 RESISTOR 6.8K 1/4W MLBA [474193 IC DUAL CLOCK CTR
ci9 SAME AS Ci R18 SAME AS R7 R3S 321213 RESISTOR 1K 174V MLCS j40a101 IC CHMOS RAM MEMORY |
C20 |337333 CAPACITOR 22 MFD R11 SAME AS R7 R36 SAME AS R7 NLCé SAME AS MLCS
C21 320282 CAPACITOR 4.7 MFD R12 SAME RS R7 R37 SAME RS R7 MLC? J412418 IC ROM ISSUE |
ca22 SAME AS C1V R13 SAME AS R2 R38-R44 SAME AS R25 MLC8 |404116: IC 16K X t RAM
ca3 SAME AS C3 R14 SAME AS R2 CR1 [197464 DIODE 1NA148 MLCY - I SAME RS MLCO
C2s SAME RS C1 R1S SAME AS R2 CR2 ) SAME AS CR1 MLC1O I SAME AS NLCO
cas SAME AS C1 R16 SAME RS R2 CR3 SAME RS CR1 MLC11 / SAME AS MLCO
MLC12| / SAME AS MLCeO
NOTES: 6. For conversion to customer LD. Issue 4A necis| [ SAHE AS HLCO
1. This circuit card assembly is not furnished :he %)Ilgw}llng c}}llagiez were made: a) resis- meisl SAME AS HLCO
separately as a maintenance part. It is manu- tgrsb 3 dtlroung bwfl"l: m::rc;rp;)rate%z necislf SAME AS HLCE
factured and tested as an integral part of e C‘ém' (ssue_ s ). b) The strap from 1
the 4119XX series controller assemblies, 1(501 uf) w:vsa:d deel:jmmated. c) Capacitor C34 Bt flpcess] [BATTERY 3.6v NicaD
2. Battery conductors to be insulated on back y Lo T
of circ{\it board with Humiseal coating type 7. i‘gzgg(;nﬁeés;don to customer L.D. Issue 5A,  gee Notes 5,7,8,10 and 11.
1A27 or equivalent. v replaces 404990 ROM (MLCT7).
3. For conversion to customer 1.D. Issue 1B, 8. For conversion to customer LD. Issue 6A,
Q1 and Q2 were changed from 400590 to {4“’07551 ROM replaces 404992 ROM (MLC7).
337342, R28 and 29 changed from 330640 ashers 131?28 were deleted from under B1.
to 129856. 9. For conversion to customer I.D. Issue 7A,
4. For conversion to customer I.D. Issue 2A, a strap was added from the plated through
R38 through R44 were added, plus a strap hqle which is located I'eft and up from ter-
from the top side of R44 to the top side of n{mal 11, and electrically connected to
cs6. Pin 11, atlong the heavy ground bus, to the
5. For conversion to customer I.D. Issue 3A, bottom side .Of C5.
MLC7 was changed from Issue 1 to Issue 2. 10. For conversion to customer I.D. Issue 8A,

404999 ROM replaces 407551 ROM (MLC7).
11. For conversion to customer I.D. Issue 9A,
412413 ROM replaces 404999 ROM (MLC?7).
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3. 411952, 411954, 411955, 411957 and 411959 Applications Program Cards

405476 SOCKET, DIP 409757 CIRCUIT BOARD
(8 PLACES)
AN
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315946 FEMALE CONTACT
(30 PLACES)
REF. PART NO. REQUIRED
DESIG- APPLICATIONS PROGRAM CARD
NATION
411952 | 411954 | 411955 411957 | 411958 411959 | 411981 DESCRIPTION

MLA1 404994 | 407419 | 406991 404969 | 454669 430839 | 455025 | IC ROM 2048 x 8
MLA2 404995 | 407420 | 406992 404970 | 454670 401487 | 455026 | ICROM 2048 x 8.
MLA3 404996 | 407421 | 406993 406993 | 454671 403840 | 455027 | ICROM 2048 x 8
MLA4 404997 | 407422 | 406994 406994 | 454672 430841 | 455028 | IC ROM 2048 x 8
MLAS5 404998 | 407423 | 406995 406995 | 454673 407490 | 455029 | ICROM 2048 x 8.

MLAG6 —_— 407424 | 406996 406996 | 454674 407491 | 455030 { IC ROM 2048 x 8
‘i‘ MLA7 —_— 407425 | 406997 406997 | 454675 430841 —_— IC ROM 2048 x 8
! MLAS -_— 407426 | 406998 404971 | 454676 407493 —_— ICROM 2048 x 8
REE. | PART
OES!G. |NO. REQ. DESCRIPTION

MLB3 (474138 § IC, 3 - 8 DECODER
C1 405324 § CAPACITOR, 0.1 MFD

c2 SAME AS C1
c3 SAME AS C1
Cc4 SAME AS C1
C5 SAME AS C1
C6 SAME AS C1
c1 SAME AS C1
c8 SAME AS C1
,‘ C9 337333 { CAPACITOR, 22 MFD
1 cio SAME AS C1

405476 §j SOCKET, DIP
315946 § CONTACT

Notes:
411952 411954 411955
1. FOR CONV. FROM CUST.I1.D. 1. ISSUE 1 CARDS WERE NOT MAN- 1. FOR CONVERSION FROM CUSTOMER I.D.
; ISSUE 1B TO 2A, ROMS 404994, UFACTURED, AT ISSUE 2A.ROMS ISSUE 1A TO 2A, EPROMS 406991 THROUGH
| 995, 997 AND 998 WERE CHANGED 404719 THROUGH 407426 WERE 406998 WERE CHANGED TO ISSUE 2.
TO ISSUE 2 AND 404996 WAS CHANGED TO ISSUE 2.
CHANGED TO ISSUE 3. 2. AT ISSUE 3A, ROMS 407419,
2. FOR CONV. FROM CUSTOMER 407420, 407425, AND 407424
1.D. ISSUE 2A TO 3A, ROM WERE CHANGED TO ISSUE 3,
404997 WAS CHANGED TO AND ALL PRODUCT UPDATED.
ISSUE 3. 3. AT ISSUE 4A. ROMS 407419

AND 407424 WERE CHANGED
RO ISSUE 4, AND ROM 407423
WAS CHANGED TO ISSUE 3.
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E. 411901 THROUGH 411908 CONTROLLERS (Contd)

4. 411956 and 411960 Applications Program Cards

406068 SOCKET

(4 PLACES)
i ‘
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: 315946 FEMALE CONTACT 405476. 24 PIN SOCKET
; (30 PLACES)
— - REF PART NO. REQ,
REF. | PART | § DESIG. | APPLICATIONS PROGR R DESCRIPTION
DESIG. |NO.REQ.{ T DESCRIPTION 41195 411960
ML = - ML3 41144 430843 PROG EPROM ISS 1 (8Kx8
474138 IC, 3 - 8 DECODER ML4 411447 43084 OG EPROM 155 1 (8Kx
ML 411443 4308 PRO E_EPI_Q_O__S_S—MI Kx-)
L 411444 430846 X0G EPROM 1SS 1 (2Kx8
RP1 ] 341822 MODULE, RESISTOR, 150 ¢
RPS SAME AS RP1
; R1 330640 RESISTOR, 150 .25 W
i R2 SAME AS R1
| Cl-C6 [405324 CAPACITOR, .1MFD
c1 337333 CAPACITOR, 22 MFD
315946 CONTACTS 30 PLACES
|
|
i
{
405476 24 PIN SOCKET
‘ 406068 28 PIN SOCKET




312910,

CABLE CLANP

406099,

BATTERY

406048,

SOCKET (2 PLS.)

~“nprzx

408029, LIGHT ENITTING DIOOK

430701, CONNECTOR (2 PLS.)
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452179 LABEL +03412,  SOCKET, 40 PIN N 409230, ETCWED CKT BOARD 340159, RIVET (6 PLS) 107714, HEADER (40 PIN)
. VER CUSTOMER 1.0. ISSUE 24,
Cit CONMNECTED GETWEEN PINS noTE- :g:ofaosn fsfé%Ns Icr’«n 4546C7 CHANGED TO
STAMP ASSEMBLY NUMBER MERE || AND 29 ON_NON-COMPONENT
SIDE OF BOARD. ISSUE 2 AND 454608 AT MLCS WAS DELETED,
AND SOCKET 405476 DELETED.
2. FOR CONVERSION FROM CUSTOMER I.D. ISSUE 2A TO
3A,MLA9 (335529) AND SW1 (34IT10} WERE DELETEO.
LEFN N OESCRIPTION RS DESCRIPTION R RIS DESCRIPTION vechs. [ neheq DESCRIPTION e Lot DESCRIPTION
nLC) 404101 1.C., CMOS RAM, 256 X 1 RPC20D [ 341834 RESISTOR PACK., 10K OHMS RI3 RIS 315959 RESISTOR, 4.7K, 1/4¥ ci8 310931 CAPACITOR, 47 WFD
MLC2 SAME AS MLC1 MLB21 SAME AS MLB20 R34.R3¢| SAME AS A28 IC19.C21 SANE AS C1
RPC3 [341822 RESISTOR PACK..,150 OMMS RPC21 SAME AS RPC20 R37 R3%| SAME AS R3J c20 333725 CAPACITOR. 4.7 MFD, 3SV
RPD3 SAME AS RPCY MI.B22 | 404239 I1.C.,, QUAD VOLTAGE COMP. R36.R40] SAME AS R20 c22 SAME AS C1
MLBA [404114 1C.. RAM 1K X 4 R4 SAME AS R33 I£23,C24 SAME AS C20 406066 SOCKET, 280 PIN
ALD4 SAME AS MLB4& R42,R4J| SAME AS R26 403412 SOCKET, 40 PIN
MLAS |454606 1.C . 64K EPROM, ISSUE 2 Rt 315955 RESISTOR, 2.2K, 1/4V Rad SAME AS Ri12
MLCS SHOWN FOR REFERENCE ONLY R2 315971 RESISYOR, 660. 1/4¥ R4S, R4 SAME AS Rté Q1 337342 TRANSISTOR, 40V LED 405029 LIGHT EMITTING DIOODE
RPB6 | 341835 RESISTOR PACK., 15K R3 315954 RESISTOR, 1.5K, 1/4¥ Ra7 315949 RESISTOR, 300, 1/4¥ 02,03 SAME AS Q1
MiC6 [454607 1.C., 64K EPROM, ISSUE 2 R4 315947 RESISTOR., S1, 1/4¥ RAG SAME AS R16 Q4,05 SAME AS Q1 407714 HEADER, 40 TERM.
MLA7? | 4741380 I.C.. 3-8 DECODER RS 315973 RESISTOR, J3K., 1/4W R49 SAME AS R3IJ Q6.0Q7 SAME AS Q1 430701 HEADER, 10 TERM.
MLAB SAME AS MLA7 Ré 315953 RESISTOR. 1.2K., 1/4V RSO 320274 RESISTOR. 470, 1/4¥W Q68.09 SAME AS Q1
MLBO | 404680 1.C.. CPU R7 321548 RESISTOR., 12K. 1/4¥ RS1,RS5S| 315972 RESISTOR, 22K, 1/4¥ 3401560 RIVET
RE 300092 RESISTOR, 6.6K. 1/4y RS2.RS6[ 330641 RESISTOR. 1 MEB., 1/4¥

MLB10 | 404604 1.C.. DUAL USART R9,R10| 129056 RESISTOR. 150, 1/2¥ RS3 3159688 RESISTOR, 27K, 1/4W CRY 197464 DIDOE., 1NA14O 4352033 CABLE ASSEM. 20 COND.
MLB1Y | 474109 1.C., DUAL FLIP-FLOP A SAME AS A2 RS4 333411 RESISTOR, 02K, 1/4¥ CR2.CR3| SAME AS CRY 482179 LAGEL. INSTRUCTION
MLC11 | 4048682 I1.C.., TIM/COUNT. R12,R13[ 330640 RESISTOR. 150, 1/4¥ R37 SANE AS RO ICR4 ., CRS| SANE AS CR1
MLB12 | 474032 I.C., QUAD 2-IN OR R14 SAME AS Ré RS8 SAME A8 Ré CRé 407336 DIODE, SCHOTTKY
MLB13 | 339430 1.C.. QUAD NAND BUFF. RIS 333408 RESISTOR., 15K, 1/4V CR? 452026 DIODE. 2ENER. 4.3V 409230 O0ARO., ETCHED CIRCUIT
MLC13 | 404007 1.C., USART R16.R17] 320275 RESISTOR. 10K, 1/4¥
MLB14 {47404 HEX. INVERTER jR16.,R19| SAME AS R16 C1.CY | 405324 CAPACITOR, .1 MFO
HLC14 | 474160 1.C.. 4-BIT SYNC CNT R20.R21 SAME AS R1é c2 337333 CAPACITOR, 22 MFD jsT2 336470 STRAP
HLB1S SAME AS MLC!4 R22 SAME AS R16 C4.Cé6 SAME AS C1 AR SAME AS ST2
nLers SAME AS MLC14 R23.R24) SAME RS Ré (24 320202 CAPACITOR. 4.7 MWFOD
MLB16 | 405009 CRYSTAL OSCILLATOR R2S 315951 RESISTOR. S560. 1/4W Co.L9 SAME AS C1 517,878 SAME AS ST2
MLB17 | 474374 1.C., OCTAL D-LATCH IR26.,R27| 335635 RESISTOR. 15, 1/4¥ £10.C11 SAME AS C1 STY SAME AS 8T2
MLB18 SAME AS MLB17 R20 321213 RESISTOR, 1R, 1/4¥ K12.C1)] SAME AS C1
RPB19 | 341027 RESISTOR PACK.. 1K OMMS R29.R30; SAME AS R28 K14.C18| SAME AS C1
RPC19 SAME AS RPCJ A1 SAME AS Ré Cré 346230 CAPACITOR, 3JP. L1 404099 BATTERY, NICAD, J.éV
MLB20 | 474257 1.C., QUAD 2 IN MPX (3 ST) R32 SANE AS R4 c17 SAME AS C) 312910 CABLE CLANP
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452033/ CABLE ASSEM.

312910, CABLE CLARP 406099, BATTERY 406060, SOCKET 430701, CONNECTOR (2 PLS.)
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452179 LaBEL 203476, SOCKET, 20 PIN 103412, | SOCKET. 40 PIN . 409230, ETCHED CKT BOARD 340136, RIVET (6 PLS) 407714, HEADER (40 PIN)
Cil CONNECTED BETWEEN PINS |1 AND 29
ON NON- COMPONENT SIDE OF BOARD
ISTORY NOTE:
1. FOR CONVERSION TO CUST, LD. ISSUE 2A, EPROM 454677
CHANGED TO ISSUE 3. CHANGE INCORPORATED BEFORE
ANY PRODUCT SHIPPED
2.FOR CONVERSION FROM CUSTOMER 1.0. 24 TO 3A, SWi{341710)
AND SOCKET {406068) AT MLC6 WERE DELETED.
—
R DESCAIPTION orere. | wo Rea DESCRIPTION Mt A DESCAIPTION orete. o Rea DESCAIPTION onc'e. [no Rnta DESCAIPTION
KLCI 1404101 1.C., CHOS RAM, 256 X 1 RPC20 | 341834 RESISTOA PACK., 10K OHNS JR33, R3S 315959 RESISTOR, 4.7K, 1/4v c10 310931 CAPACITOR, 47 NFD
HLC2 SARE AS HLCH MLB2?Y SANE AS MLB20 R34, R34 SAME AS R20 jc19.C21. SAME AS C1
RPCI | 341022 RESISTOR PACK..150 OHMS RPC21 SAME AS RPC20 R37 R39| SAME AS RIJ Cc20 333728 CAPACITOR, 4.7 MFD, 3SV
RPD3 SAME AS RPC3 MLB22 | 404239 1.C.. QUAD VOLTABE COMP. R0, R4 SAME AS R2¢ c22 SANE As C1 405476 SOCKET, 24 PIN
Ra1 SAME AS RIJ [C23, C24] SAME AS C20 406066 SOCKET, 2@ PIN
HLD4 SANE AS MLBA JR42, RAT SAME AS R26 403412 SOCKET, 40 PIN
MLAS | 454677 1.C., 8K X8 EPROM, I1SS 3 R1 315958 RESISTOR. 2.2K, 1/4V R&& SAME AS R12
MCS | — SHOWN_FOR REFERENCE ONLY R2_[315971] |RESISTOR, 80, 174w Ras, /e SAHE AS A16 1 |337342] | TRANBISTOR. 4oV LED |405029| [LIeWT EMiTTiNG DIODE
RPB6 | 341035 RESISTOR PACK., 15K R3 315954 RESISTOR, 1.5k, 1/4¥ AN7 315949 RESISTOR, 300, 1/4V 02,03 SAME AS 01
R& 315947 RESISTOR: S1. 1/4% RAS SAME AS R16 04.03 8aNE A8 Q1 407714 HERDER. 40 TERM. 1
HLA7 474138 1.C., J3-0 DECODER RS 315973 RESISTOR, 33K, 1/4¥ RAY SAME AS R Q6,07 SAME AS Q1 430701 HEADER, 10 TERM.
MLA® SAME AS MLA7 Ré6 3159353 RESISTOR, 1.2K. 1/4W RS0 320276 RESISTOR, 470, 1/4¥ 09.09 SAHE AS Q1
MLBE | 404880 1.C.., CPU R7 321545 RESISTOR., 12K, 1/4¥ RS1.R3E 315972 RESISTOR, 22K, 1/4W 340158 AIVET
HLA? | 335529 1.C., QUAD El& RECEIVER RO 300292 RESISTOR, 6.0K, 1/4V¥ RS2, R56] 330641 RESISTOR, 1 MEG., 174V
WLB1O | 404664] [ 1.C.. OUAL USART A9.R10] 129856 |__|RESISTOR, 150, 1/2¥ RS3_|318960| [RESISTOR, 27K, 1/4w CAT_[ 197464 | [ DIODE, inA1ae 452033| [ CASLE ASWEN. 20 COWD.
WLST1 [474109| [ 1.C.. OUAL FLIP-FLOP A SANE_As R2 RS4_|333411] |RESISTOR. 62k, 1/4¥ jcnz. cay SARE A CRY 432179 _|LASSL. INsTAUCTION
NLC11 [404002 J.C.. TIM/COUNT, R12,A13 330640 RESISTOR, 150, 1/4V RS? SAME AS RO JCR4 ., CRY SAME AS CR1
MLE12 | 474032 1.C.,. QUAD 2-IN OR R1a SenE A4S Ré R58 SAME AS Ré CRé 407336 DIODE. SCHOTTKY
WLB13 [339430] | 1.C.. QUAD NAND BUFF. 15 [333408] | RESTSTOR, 15K, 174¥ CR7_|432026| | DIODE. ZENER. 4.3V 409230] | 90ARD. ETCHED CTACUIT
HL.C13 [ 404007 1.C.., USART R16,R17[ 320273 RESISTOR, 10K, 174V
HLOIA | 474014 1.C., HEX. INVERTER jR18.R19 SANE AS R16 C1.CJ | 405324 CAPACITOR., .1 WFD
HLC14 | 474161 1.C., 4-BIT SYNC CNT 20, R21, SAME AS A1é c2 337333 CRPACITOR, 22 WFD $T2| 336470 STRAP
MLBI1S SAME AS MLCI4A R22 SAME RS A16 C4+.Cé SAHE A8 C1 ST SAME AS ST2
HMLC1S SAME AS MLC14 R23. R2 4| SAME AS Ré 34 320282 CAPACITOR, 4.7 HFq ST6| SAME AS ST2
MLB16 | 405009 CRYSTAL OSCILLATOR R2S 315931 RESISTOR, 560, 1/4v Ca,Co SAME AS C1 . 1577,576] SAME AS ST2
NLB17 { 474374 1.C.,. OCTAL D-LATCH IR24.R27| 335635 RESISTOR, 1S, 1/4V [c10.C11 SAME AS C1 ST SAME AS ST2
HLB1® SANE AS MLB17 R2E@ 321213 RESISTOR, 1K, 1/4¥ [c12,C13) SANE AS C1
RPB19 | 341027 RESISTOR PACK., 1K OHMS bm SAME A C14,C15 SAME AS C1
RPC19 SAME AS RPCI ' R31 | SAME AS Ré C16 346238 CAPACITOR, 3JJIPF B1 406099 BATTFRY, NICAD, 3.6V
MLB20 | 474257 1.C.. QUAD 2 IN MPx (3 7)) § R32 | SAME AS R4 C17 SAME AS C1 312910 CABLE CLAMP
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312918,

CABLE CLAMP AG6099,

BATTERY

406068, SOCRLT (2 PLO.)

453822,
/—PIH ONE IS IN LOWER RIGHT CORNER

CRALE ASSEM.

(CABLE SMOWN W FOLDEC BACK POSITION

40502%, “IGHE: ENTTTINGDI00E

430701, CONNECTOR (2 PLS.) J
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452179 LABEL C11 CONNECTED BETVEEN PINS 11 AND 29 469241, ETCHED CRT BOARD 340138, NIVET (6 PLS) 407714, HEADER (40 PIN)
. 0K NON-COMPONENT SIDE OF THE BOAROD
" ). FOR COMVEASICN FROM ISSUE 14 TO i3SUE 24, 2. FOR CONVERSION FROM ISSUE 2A TO 3A,R60
C25 AND C2€ ARE CONNECTED BETWEEN PINS 12 {411266,10k RESISTOR) WAS CHANGED TO STi®
ANG 24 ON COMPONENT SIOE Of THE BOARD, {336470,STRAP),
AT MLZS AND NMLCE. .
DSSX;. N;“:EG DESCRIPTION ﬂEslé‘ m;ﬂ DESCRIPTION BES!E. DESCRIPTION DES! NO R;U' OESCRIPTION D:gfé. ’T‘:;ﬂ DESCRIPTION
MLC1 |404101 1.C.. CHOS RANM, 255 X & MLB2) SAME AS MLB20 P34, R34 SPME AS R28 Cié 346230 CAPACITOR., 33pF 5715, 1 4 SANE AS ST
MLC2 SAME AS MLCI RPC21 SAME AS RPC20 [£37 A% SAME RS R3ID Ci? SAME AS C1 517,19 SAME AS ST
RPC3 [3s1022 RESISTOR PACK..,1350 OHNS MLB22 | 40423% 1.C.. QUAD VOLTAGE COMP. jr38. RAQ SANE AS R2@ ci1e 310931 CAPRCITOR., &7 4F ST SAME AS ST
- APD3 SaME @3 RPCY RAT SAME AS R33 r19.c2) SAME AS Ci
YLAG Jall4gd EFROM. 8X X 0 [R42.Rs 3 SAME AS R2B c20 333723 CAPACITOK, 4.7 yF . 35V B1 406029 BATTERY. NICAD. .6V
PPUS | 341832 RESISTOR PRCK.. 13K R1 411250 RESISTOR. 2.2K, 1/4V RAN SANE AS R12 c22 SAME AS 1 312910 CABLE CLANP
MLAS Jar140% EPRIM, BK X 8 R2 411230 RESISTOR, 660. 1/4w [R4S5. R+ 4 SANE RS R16 jc23.c24 SAME AT C20
ML §404416 RAM, 2K X 8 H3 41246 RESISTOR. 1.5K. 1/4V¥ R47 411229 RESISTOR., 300. 1/4v C25,C2é SAME AS C) 452179 LABEL., INSTRUCTION
nLCé SAME AS MLCS R&A A11211 RESISTOR, S1., i/4VW Reb SAME RS Alé
MLA7 474138 1.C.. 3-8 DECOOFR RS “11278 RESISTOR, 33A. 174V L1xd SAMKE AS R3D 337342 TRANS!STOR. 30V 406066 SOCKET. 28 PIN
MLAG SAME AS HMLA7 Ré A11254 RESISTOR, 1.2K., 1/4V¥ R5C 411234 RESISTOR, 470, 1/4&¢ SAKE AS 01
KLES | 404580 1.C.. CPU R7? 411268 RESISTOR., 12K, 1/4W 51, R3G 411274 RESISTOR, 22K. 1/4V SAME RS 01 LED 40302% LIGHT EMITTING DIODE
Ll 431262 RESISTOR, 6.6K. 1/4V RS2, AS4 41 1314 RESISTOR, 1 MEG., 1/4¥% BANE RS Q1
MLB10 [ 404624 1.C.. DUAL USART R9.R10} 129036 RESISTOR. 150, /2% A3 A1127¢ RESISTUR. 27K, 1/4y SAME AS 01 407714 HEACDER. 40 TERM.
MLB11 f474:09 1.C.. DUAL FLIP-FLOP L1k} SAME a8 R2 RASq_ fatr2es RESISTOR. 02K, 1/8¥ SAME At 0 430701 HEAOER. 10 TERM.
MLC11 | 4Dags52 1.C.. TIM/COUNT. jA12.R1Y 411222 RESISTOR. 180, 1/4¥ R57 SAME AS RO
MLtz 74032 I.C.. QUAD 2-IN OR R14 SAME AS R6 RSY SARME AS Rié CR1 197464 DIODE. INA1IAG 3401350 RIVET
MLB:D 39438 I.C.. JUAD NAND SUFF. RIS 411270 KESISTOR. 15K, 1/4¥ 33 SAKE RS Ri6 [CR2.CH Y SAME AS CRI
MLCi3 ] 404087 1.C.. USART [R16. A1 411266 RESISTOR., 10K. 1/4¥ [R62.R6 ] SAME RS R1é ICR4 . CRJ SAME AS CR1 433822 CABLE -ASSEM. 20 CONO.
MLB14 | 474014 I.C.. HEX. INVERTER R16.R1 Y SAME RS R1é RéA SAME RS R1 CRé 407336, O100E. SCHOTTKY
MLC14 Ja74161 1.C., 4-817 SYNC CNT jr20. 22 SAME &S R16 CR7 452024 DIODE, ZENER, 4.3V 40%241 BOARD ETCHED CIRCUIT
MLB1S SAME AS MLC14 R2} SANE AS RIS
MLLIS SAME AS MLCI14 R23.R24 SAME RS Ré C1.C3 | 4035324 CAPACI TOR.
MLETS | 403039 CRYSTAL OSCILLRTOR R25 411236 RESISTOR, S60. 1/4¥ €2 337333 CAPACITCR., 22 »F ISTY 336470 STRAP
HLBT7 [ 474374 I.C.., OCTAL D~LRTCH JR26.R2R 411190 PESISTOR. 13. 1/4¥ Cs.Cé SAME RS C1 SAME RS 8T1
MLE'D SAKE AS Mi..BI1T R26 411242 RESISTOR, 1K. 1/4v (24 320202 CAPACITOR. 4.7 uF STS SAKE AS ST!
RPEB19 | 341827 KRESISTOR PACK.., 1R OHAS [R2%.R3Q SAME AS R28 co,CY SAKE AS C1 Sry BANE AS CTI
RPC19 SAME AS RPCI R3t, RS8 SAME AS A6 jc10.C1 SAME AS Ci [s19.10 SANE AS STY
MLE20 474257 1.C.. QUAD Z IN MPX (3 ST) R32 SANE AS R4 jc12.C1 3 SAME AS C! ST11 SAME AS 8T1
38183¢ RESISTOR PA 10K OHHS 33,R3IY 41128 - £ 'iSYOR, A 7K, 1/4¥ 14 C1 3 L1 Il MJII

ATAWISSV YHTTOYLNOD T¥601V

eT-¥ ‘7€3 TVNANVIN
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I. 420301 TELEX INTERFACE

151880

Part of
93?45,.// 412276 191880
420114 B E 93984
R < 420113
<o 420104
146952 . /
N s - IR T
420]&6 @\\ 9 T 'J<::‘% o el
\ = ( i -
07 ARy
7 i © j 4
412276 /| N\ K

S iz3as 7’/
Sy
/ T &
76

N\
153799 / 0\117176 OJ
2395 4)rgre ! \

4122

/198670
' T
45 —1302
4137 $—2191 198670
{7001 /
@"‘\

301466
LATE DESIGN

125011
93984

151880

@ 407494

/
e

420113

®420120 198670

%\430708

4122767 X P
o) | aizses 0 301466 )
153799 N

R 334647 x”) J
® 412394 03 &—454137

412276

NOTE: 51048S Specification is included with 420301 Telex Interface.
(1) Not part of 420301 Telex Interface.
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@

410038 TELEX INTERFACE CIRCUIT CARD 346920 STUD
430732 NUT

(TORQUE FROM
6 TO 9 IN - LBS)
(2-PLS.)

' 409038 CIRCUIT BOARD \ \
i <

H
> ohon)

rugzo @

Olo o
346710 RIVET i c
BT | !

[l foai] el Hofieff e f3

= o
D
i Set
i

e
+
+
Q
©
©
2 4+
+

‘ 312919 STRAP

m
m

o l : ¢ i
0t . e, 8 g8 48
i + SERERER R
A+ Rty @@@ g SRE00 < gitog
= g "' e e b
L ww A oo ﬂ:ﬂ%ﬂ%ﬂ@é@iﬁjm&ﬁ]@

!
m
z
o
P 1)

O it
o1/ ) [ e
B = = " D?Diﬂfﬂ N
dRrRRR E] By e
-

RECEIVE

umT

NEUTAAL RECEIvE
SEND

_/ 28119 184058 SCREW
4-PLS)
341618 PIN 144495 PAD 346920 STUD CLAMP (
(12 - PLS.) UNDER Q13 430732 NUT
DIODE CR 29 MUST D Qi4. (TORQUE liRI?Bl\él)
BE RAISED APPROX. s
430516 STRAP (2 — PLS.)

1/16 INCH OFF OF :
CIRCUIT CARD (4 -PLS.)

420118 HEAT SINK

\

DOUBLE LAYER TAPE TO

0 Y BE EXTENDED .410 + .040
BELOW EDGE OF HEAT SINK
©) ©) ©) ©
3--— )--f
= = f

DETAIL A
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1. 420301 TELEX INTERFACE (Contd)

"N N N
DESIG. [No.REQ, E DESCRIPT:ON 0ES1G. [N REQ. E DESCRIPTION bEStc. |No-REQ. E DESCRIPTION
c1 452120 CAPACITOR. 1000 MFD_ || Rs3 143656 RESISTOR, 51 1/2w Mm.Al 335528 IC. LINE DRIVER
c2 SAME AS C1 R54 SAME AS RS53 MLAZ | 3355290 IC. LINE RECEIVER
c3 319998 CAPACITCF. 3300 MFD RSS 411218 RESISTCR, 120 1/4W MA3 | 474000 IC, QUAD NAND
C4 177412 CAPACITO®. 100 MFD RS6 411220 RESTISTOR. 120 1,4n || M.A4 474257 IC, QUAD MUX
cs 335800 CAPACITOF 330 PFD R57 SAME_AS RS6 MLAS | 474 33 IC, QUAD NOR
[ SAME AS C5 R58 411294 RESISTOR, 150K 1/4 W mas | 339438 IC. QUAD NAND O.C.
c7 300057 CAPACITOR. 0,01 MFD RS9 SAME AS R58 A7 | 424049 C. CMOS HEX INV
Cs SAME AS C7 R60 411322 RESISTOR, 2.2 1/4n MLA9 | 474008 IC. QUAD AND
[of 323141 CAPACITOR 680 PFD R61 _ SAME_AS R63 MBS | 335522 IC, OPTICAL ISOLATOR
c10 SAME_AS C9 MLBE SAME AS MLBS
C11 SAME AS C9 M E7 SAME AS MBS
c12 SAME AS C7 | mz8a | 326803 IC, OPTICAL ISQLATOR |
c13 SAME as C9 | M Bsp SAME AS MLBSA
Cl4 SAME AS C7 Q 333241 TRANSISTOR, 60V NPN | s 20s SAME AS M BRA
15 SAME AS C7 [ SAME AS Q1 MLEOB
Clg 405324 CAPACITOR. 0.1 MFD Q3 SAME AS Q1
€17 SAME AS C7 o7 452229 TRANSISTOR 35M___1
Cls 341504 CAPACITOR 200 MFD cs SAME AS Q4
c19 SAME AS C2 6 "SAME AS Q4
£20 SAME AS Cz Q7 SAME AS Q1
c21 SAME AS C? Q8 SAME AS Q4 Lepl | 405029 LED. PCR
€22 |323T14 CAPACITOR, 470 PFD Qo SAME_AS Q1 LED2 SAME_AS LED1
Q10 SAME AS Q1 LED3 LEDY
Q1 SAME_AS Q4 LEO4 SAME AS LED1
Q12 SAME AS Q4
Q3 430782 TRANSISTOR. 300V PNP
R1 411263 RESISTOR. 7.5K 1/4W Qa4 SAME AS G13
R2 411258 RESISTOR, 4.7K 1/4W Qs SAME AS Q1
R3 SAME_AS R2 Q16 SAME AS Q4 SP1 341804 SWITOH
411314 SISTOR, 1K 1/4W
RS, SAVE AS R2
R6 411234 RESISTOR, 4701/4 W T1 430516
R7 SAME A sT2 SAME AS ST1
RS SAME_AS R6 ST3 SAME_AS 571
Rg § SAME AS RE ST4 SAME AS ST1
RI0  }411283 RESISTOR. 51K 1/4 W CR1 171541 DIODE, 200V _
1 411207 RESISTOR. 200K 1/4W CR2 SAME_AS CR1
R12 SAME_AS R10 CR3 312341 DIODE, IN4D04
R13 SAME AS R11 CR4 SAME_AS CR3
Rl4 1411222 150 CRS SAME_AS CR3 SW1 420116 SNITCH, DPDT
R15 SAME_AS R14 CR6 SAME AS CR3 SW2 SAME AS SW]
R16 S R14 CRY SAME_AS CR3 SW3 SAME AS SWl
R1 118182 RESISTOR. 52K 1/4W CR8 SAME AS CR3 SW4 SAME AS SW1
R18 SAME AS R17 CR9 SAME_AS CR3 SW5 SAME AS SWl
R1g SAME AS R17 CR10 SAME AS CR3 SW6 SAME AS SW1
(1] SAME AS R17 CR11 SAME AS CR3
R21 SAME AS R17 CRI12 SAME_AS CR3
R22 SAME_AS iR17 CR13 _§ 430605 DIODE, 400V F.R
3 SAME AS R17 CR14 SAME AS CR13 T8l 420115 BLOCK, TERMINAL |
R24 SAME AS R17 CR15 SAME AS CR13
R25 SAME AS R6 CR16 SAME AS CR13
R26 SAME AS R6 CR17 SAME AS CR13 ¥YR1 402202 . VOT REG.,
R27 411254 3.3K 1/4W CR18 SAME AS CR13
R28 SAME AS R27 CR19 SAME_AS CR13
R29 118196 RESISTOR, 39K 1W | CR20 SAME_AS CR13 .
R30 _ l420110 RESISTOR, 33.21% CR21 SAME AS CR13 _
R31 420111 RESISTOR, 43.21% CR22 SAME_AS CR13 Pl 347615 ICONNECTOR. 6 PIN
2 411298 RESISTOR. 220K 1/4W CR23 SAME AS CR13 P2 347623 CONNECTOR, 12 PIN
R33  {411290 RESISTOR, 100K 1/4W CR24 SAME_AS CR13 P3 403116 CONNECTOR, 25 PIN
R34 }411266 RESISTOR, 10K 1/4W CR2S SAME_AS CRI3
411244 RESISTOR. 1.2K 1/4W CR26 SAME AS CR13
R36 SAME_AS B3 CR27 SAME AS CR13
R37 SAME_AS R34 CR28 SAME_AS CR13
8 SAME_AS R3S CR29 | 430713 DIOZE, ZENER 190V
R39 SAME_AS R33 CR30 | 337349 DIODE, ZENER 12 v
R40 _ Ja20112 RESISTOR, .130 1% CR31 SAME AS CR3D
R4l AME AS B2
42 (411207 xz
R43 SAME_AS R4c
R44 SAME_AS R3C
R45 S
RA46 SAME_AS R2¢ RV1 430708 MOV, 150V !
R47 109840 RESISTOR, 150 3W v2  |ane3zs ‘
| 48 47225 RESISTOR, 1K 3W RV3 SAME_AS RVl
71526 QB";SJSTUR 1.5K 5W
R50 20442 RESISTOR, 240 1/2W
51 SAME_AS R60
18210 ESISTOR, (22K 2
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J. 430899 APL ALTERNATE FONT MODIFICATION KIT

‘ 410719 DUAL FONT CIRCUIT CARD
409719 BOARD, CIRCUIT

410719
20 l Ci

! 4
I Jiol I c2
] I
[000000000000000000020]

40

21

[

SP| mw

"

9 o E
1 FHE 1o
L] a o a
0 0 o ]
MLBI 0 0 0 0
AR | S
g MLB2 g MLB3 4
0 ] ] a
o ] o o
0 o a o
a a o o
e

:

405476 SOCKET, 24 PIN
340334 SOCKET, 64 PIN (2PLS.)
WITH CLIP (NOTE 101)

REF. PART
DESIG. NO. REQ. DESCRIPTION No tes..
ca 405324 CAPACITOR, 0.1 MFD.
S. S C1 . .
= AR 101. 340334 socket includes 340335 clip
MLB1 430966 IC XFC MOS PACK (packed separately)
RPA3 341774 MODULE, RESISTOR 10K )
SPA2 341804 SWITCH, 4 POSITION
J101 430507 HEADER, 40 PIN




534, 4-18

J. 430899 APL ALTERNATE FONT MODIFICATION KIT (Contd)

/0 410719

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

@ !@‘{ aae11l— 413840
- P /] j!\ 0
410719

/ 430967

411389 411390

[+
(4
e
(=4
g
)
a
)
()

< <
GGG
. = +
. T Y
§ _
GHHB00
S A [
)G
INSTRUCTIONS : ‘

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.

(=5
]
o9
=+
)
&
()

+

2
=9
=
=
&
]
=
&
=)

-

406

&
(4
&
=
(=
[
&
S
()
)
|

4
T
—~

Note:

430508
346260 keytop extractor and 510638 Specification
are included with 430899 Modification Kit.



K. 430900 ANSWER-BACK MODIFICATION KIT

410710
33%600
a® [0 T—
fo%e) T3 jeszer f, Q my £.550 H . P2
o, FHE WHLR o TR VH W
> s H 0y o [ B g O
@ TE | E e | 5
0o % © . o 2 3338 © D)
REFERENCE
POWER
SUPPLY

Note: 509448 Specification is
included with 430900
Modification Kit.

HERE iS

%

_—— e C——T—————

‘

=5

{

N
W

fivg
"[f |

|‘ v
i

-

N

v

| !

i

I
]
RH
i

oRe

]

Has
T

_——26 AWG
STRAP

/REFERENCE
LOGIC
CARD

MANUAL 534, 4-19

154202

430901



NOTE 1 ur
(=}
407717 430634 -
\ / NOTE 2 =
2c S men 2]
Ea 0 5 eze &
{:]D g &5
[ R} P U FU
O q b 1
. | e | Ll . &
~ [T R 0
y T 4 J30IA ., EOrM0 § N ?}
3 |:] . . : D g § . ~
b . dq -] b =
d q5 && + d g m 9
C q ¢« pO =
; b 0
LN PR G Q’E d 9 p« (@]
NP NNM N 4 3 ¢
n xxoox O q p G
: : E o =
: o : g ™~
b 51 Jp g bo @)
b 3 : : E b — >
9 3238 Y &<
5850 14 U
3
REF |PART REF PART REF PART
DESIG.| NO.REQ) DESCRIPTION DESIG,|NO.REQ, DESCRIPTION DESIG | NO.REQ DESCRIPTION
c 405324 CAPACITOR Juf MLA2 474000 UAD 2 IN NAND AME
C SAME AS C MLAJ SEE NOTE 1 AME
Ci 23141 CAPACITOR 680pf MLA5 341808 SWITCH PACK AME
C4 000 CAPACITOR Oluf MLA10]404202 BIT RATE GENERATOR AME A
C5 369 CAPACITOR luf MLA 35529 EIA RECEIVER 0 300092 R ESIST 8K
| _Cé AME AS C MLA 39009 DUAL 4 IN NAND E AS R10
C AME AS C MLA13] 47400 HEX INVERTER 3156971 XESISTOR 680
C8 A AS C MLBI1 3960 UAL ONE SHOT AME
C AME AS C MLB2 [47400 QUAD 2 IN NOR 4 E
C10 AME AS C4 MLB3 {40400 UART SAME 4
C 346729 CAPACITOR 1200PF MLB4 147416 IT BINARY COUNTER 287 3300 |
C SAME AS C4 MLB5 AME AS MLA 2121 B K
(o] SAME AS MLB6 AME AS MLA X 2027 E 10K |
o] 333727 CAPACITOR 6.8 uf MLBS ]474008 Q D 2 IN AND 3 3064 E, M|
C AME AS C MLB SAME AS MLA
C AME AS C MLB 404555 TIMER 324862 E M
C AME AS C MLB AME AS MLB EASR
C18 }335799 CAPACITOR 47 PF MLB14 AME AS MLB3 S R18
C19 SAME AS C18 MLC AME AS MLA13 4 337325 RESISTOR 2.7TM
C20 | 310929 CAPACITOR 1.8 jf MLC AME AS MLA12 A NOTES
g-; ij j: g M:g j% —f% —%}—ﬁ‘ = é;’ AME: I. MLAG IS A 333600 PROM (32 X 8) WHICH IS NOT PART
—Ca23 AME A % 7 MLC AME AS MLE: 28 AME A %ZJNLS‘TA?;E::&;) BUT IS PROVIDED IN THE ANSWER BACK
024 AME A LC AME AS MLA12 29 AME A AFTER THE PROM IS CORRECTLY PROGRAMMED IT MUST BE
| _C25 AME AS C¢ MLC AME AS MLB1 0 AME A PLUGGED INTO THE SOCKET (405066) AS SHOWN.
C26 AME AS C MLC10 AME AS MLA2 AME A
27 AME AS C L.C AME AS MLA13 SAME AS 2. AT CUSTOMER 1.0. ISSUE 2Al
C28 AME ASC MLC AME AS MLB12 333411 RESISTOR 82K 4 STRAPS STI & ST2 ADDED FOR MANUFACT
€29 AME AS C MLC AME AS ML, 1 AME A PURPOSES LRING
C30 AME AS C20 MLC SAME AS MLB12 AME A, [] 8. Cl1,C23 AND C35 WERE CHANGED FROM .00! (PART
C: AME ASC AME A 328973) YO 1200PF .
C AME AS C4 AME A 8 C. C20 AND C30 WERE CHANGED FROM 33372i TO 310929
g AME AS C4 R 333409 YESISTOR 39K AME A/ 4 (VALUE REMAINED AS 1.8 uF)
4 AME AS C1 R 315959 RESISTOR 4.7K
Caz AME AS Gl AME A STT 535970 STRAP D. %s 4“7";?; CI9 WERE CHANGED FROM 56PF (FART ¢+ 325038)
R4 AME A ST2 SAME AS ST1 E ISSE 2A BOARD
R AME AS R

.
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410718 ASSEMBLY

s

\/'| b MLce
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Note:

ll\

© e300 g-.lm‘
@ CABLE TERMINATION LA K )

PIN 20

JIo7 PIN i4

o 00 o
o

410740 Logic Card Strap

50962S Specification is included with 430910 Modification Kit.
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341802 CONNECTOR, 20-Pin
ISSUE 1A ONLY

'S
-t
<]
[ ISSUE 2A & ABOVE ;
1 I
m=Yz5 M 5 5 2
W S U S &3 2
| 1 @ J30t @ =2 &
=
04202, SPAI : 9 @ a
/\ | E ] f aana e
NI R 5|2
el Bl : . Z =
Wy jon og = =
| SPB2 = [SYS XN
Sl : 5 M-e3 @@ sseges - @ g
S 7] O [Em VY ST Q. |® B
”||n-|=” """ aas O-—NMTBON~ o-—aumgworonl= T 0 ~ =
ey acox 23303995 £Xxx3z22222z 23
Hfry=sythl 532 | 412342 L Q099999¢% e TTree. . ¢ ® E
ik eer  G@ez  ad) eizzsz | p AL O0000000 §OTTTCS : @
W ==l @@ E c ;HHEHHHH i 2 24 WHE | o Q
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I N il snguognp (24 : 22 fwica | g bmcs | pmce | T %
I [ @
.. ! 2 3 4 5 6 =]
@I =~ 7 o = e !
2 o
L8 S | S ’ Q
] =)
Q
403412 SOCKET, DIP
| 87635 SCREW, 6-32 ' G
(2 required to mount REF PART DESCRIPTION REF PART DESCRIPTION REPF PART DESCRIPTION e
the 430547 BRACKET.) DESIG. | NO. REQ DESIG. | NO. REQ DESIG. | NO. REQ g
P—— C1 405324 CAPACITOR 0.1 MFD R12 143660 RESISTOR 750 1/4W RPB1 407337 RESISTOR MOD 5.6K g
(&} SAME AS C1 RT3 SAME AS R12
C3 SAME AS C1 R14 178861 RESISTOR 27 1/2W SPA1 341807 SWITCH 7 POSITION
©
C4 SAME AS C1 R15 181611 RESISTOR 22 1/2W SPB2 341804 SWITCH 4 POSITION
430547 BRACKET, 5 SAME AS C1 £ SPC1 SAME AS SPAI
CONNECTOR 3 SAME AS Cl
<7 SAME AS C1 CR1__ 1312341 DIODE 1N4004
8 346729 | CAPACITOR 1200 PFD CRZ [ 337328 DIODE IN4737A
CR3 SAME AS CR1
R 143667 | RESISTOR 3.9K 1/2W
145914 CONNECTOR R2 | 320026 | RESISTOR 3.9K 174w
@ R3 321507 | RESISTOR 1.8K 1/4W MLA2 | 474257 IC_QUAD 2 INPUT MUX
Ra SAME AS R3 MLA4 | 474002 IC_QUAD 2 INPUT NOR
RS 137443 RESISTOR 1.8K 1/2W MLAS SAME AS MLA4
R6 SAME AS RS MLB3 | 430931 IC_SCU MOS PACK ASM
R7 SAME AS R3 MLC2 SAME AS MLA2
R8 SAME AS R2 MLC4 474138 IC 1 of 8 DECODER
R9 SAME AS R2 MLC5S SAME AS MLC4
R10 SAME AS R2 MLC6 SAME_AS MLCA
@ R11 SAME AS R3
BRACKET CONNECTOR

403401 TERMINAL, MALE (9 Pls.) 301466 SCREW (2)

Terminal to be placed in connector
itions 1,2,3,4,5,6,7,8 and 20. 3646 WASHER, LOCK (2)
postion® " \104807 WASHER, FLAT (2)
Bottom View Connector Mounting 3646 WASHER, LOCK (2)
151880 NUT (2)

® o
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M. 430920 AND 430969 WEATHER FONT MODIFICATION KIT

/O 410719

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

REF-CONTROLLER

410719 /

411391 4113

411393
(Part of 430920 Mod. Kit Only)

413850 413843 413845 413847

413842 \ 413844 413846
\ ’ [ 7 8 £ 9
1 l2l3lals|e|l7|l8|ol@B|le|R| D] A /4&1%32(‘;
G) @A 4q 5 6
e{wlelr{T|{Y|luji1]o]lP|w RN /f nome | —>
BEL sn| O | return | @ 47 ! 2 3
Alfs o Fleln bkl A1 WN NI REES
/ LINE ’ © *
Z| x| cj|v ,/ N|{MIr+ / o \\ FEED .,i"a’s\ “Rec | oere
RERT PAPER FIGS LTRS
CTRL FEED RECALL \STORE

346559 413851 346550 \ 340882
347240 413852 413848 413849

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.
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N. 454668 ELECTRONIC TOP OF FORM MODIFICATION KIT

452834

452835

341789 452832

431069

455044

452832

REF.

S
P 2
-
-

\ ‘
452839

410232 CONTROLLER ASSEMBLY

See Page 4-12 for parts information. ‘



Part
Number

1302

2191
2658
3640
3646
7001
7002
87635

90096

92260

93984
104807
107116
116793
117176
118182
118196
118210
118617

121244
124177
125011
129856

137443
143656
143660
143667
144495
145913
145914

146952

147225
151880

152893
153799

154202
156653
160479
171526
171541
171588
173974

177412

Description and
Page Number

Screw, 6-32 x 3/4 Fil.

14

Lockwasher 14

Nut, 6-32 Hex 4
Lockwasher 3,4
Lockwasher 22

Washer, Flat 14

Washer, Flat 4

Screw, 6-32 x 1/2 Flat
3,4,22

Washer, Insulating 5
Lockwasher 5,14
Lockwasher 14

Washer, Flat 3,4,22
Lockwasher 14
Lockwasher 4

Fuse, SL-BL 0.5 Amp 14
Resistor, 52K Ohm 16
Resistor, 39,000 Ohm 16
Resistor, 22,000 Ohm 16
Screw, 6-32 Self-Tapping
4

Clamp, Cable 14
Lockwasher 6

Washer, Flat 14
Resistor, 1000 Ohm
8,11,12/13

Resistor, 1800 Ohm 22
Resistor, 51 Ohm 16
Resistor, 750 Ohm 22
Resistor, 3900 Ohm 22
Pad, Transistor Mounting
3,4,15

Connector, 25 PT Recep-
tacle Type 3,6,7
Connector, 25 PT Plug
Type 3,4,6,7,22

Screw, 4-40 Hex

3/8 Flat 14

Resistor, 1000 Ohm 16
Nut, 4-40 Hex 3,4,6,14,
22

Screw, 4-40 x 1/4 Hex 14
Screw, 4-40 x 21/64 Hex
14

Screw No. 4 Spl. 19
Lockwasher 14
Grommet, Rubber 24
Resistor, 1.5K Ohm 16
Diode 16

Resistor, 3K Ohm 3,4
Screw, 10-32 x 5/16 Hex
14

Capacitor, 100 MFD 16

0.

NUMERICAL INDEX

Part
Number

178861
181243

181244

181611
184058

186740
192970
197464
198670

199840
300057
300092
301466
304123
310929
310931

312341
312918
312919
312922
315946
315947
315948
315949

315951
315953

315954
315955

315957
315959

315960
315971

315972
315973

315988
318801
318802
319993
319998
320026
320273
320275

Description and
Page Number

Resistor, 27 Ohm 22
Screw, w/Lockwasher,
6-40 x 3/8 Hex 5

Screw, w/Lockwasher,
6-40 x 7/16 Hex 5
Resistor, 22 Ohm 22
Screw w/Lockwasher,
6-40 x 7/16 Hex 15
Jumper, 6 in Green 4

Post 5,11

Diode 3,4,7,8,12,13
Screw, w/Lockwasher,
6-40 x 5/16 Hex 14
Resistor, 150 Ohm 16
Capacitor, .01 MFD 16,20
Resistor 3,8,11,12,20
Screw, 4-40 Spl. 3,4,14,22
Capacitor 250 MFD 7
Capacitor, 1.8 MFD 20
Capacitor, 100 MFD 7,8,
11,12,13

Diode 3,4,7,16,22

Strap, Cable 8,11,12,13
Strap, Cable 15

Diode 7,8

Connector 9,10

Resistor, 51 Ohm 8,11,12
Resistor, 100 Ohm 3,4,7,8
Resistor, 300 Ohm 7,10,
11,12

Resistor, 560 Ohm 7,11,12
Resistor, 1200 Ohm 7,8,
11,12

Resistor 2,8,11,12
Resistor, 3300 Ohm 7,8,
11,12

Resistor, 3300 Ohm 2,4
Resistor, 4700 Ohm 7,8,
11,12,20

Resistor, 5600 Ohm 3
Resistor, 680 Ohm 8,11,
12,20

Resistor, 22K, 1/4W 11,12
Resistor, 33,000 Ohm 8,
11,12

Resistor, 27K, 1/4W 11,12
Resistor, 47,000 Ohm 7
Resistor, 220 Ohm 3,4
Strip, Terminal 8
Capacitor 16

Resistor, 3900 Ohm 2,7,22
Resistor, 7.5 K Ohm 2
Resistor, 10,000 Ohm 3,4,7,
11,12,20

Part
Number

320276
320282

320418
320419
320442
321213
321507
321508

321545
323141

323148
323714

324862
324902
326601
326801
326802
328781
328783
328785
328787
330640

330641

333241
333408
333409
333411

333725

333727
334647
335522
335528

335529

335635
335799
335800
336350
336470
336799
336948
337325
337328
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Resistor, 470 Ohm 11,12
Capacitor 4.7 MFD 7,8,
11,12,13

Terminal, Ring Type 14
Terminal, Ring Type 14
Resistor, 240 Ohm 16
Resistor 3,4,7,8,11,12,20
Resistor, 18,000 Ohm 22
Resistor, 100,000 Ohm
34

Resistor, 12,000 Ohm
811,12

Capacitor, 680 PFD 7,
16,20

Resistor, 18,000 Ohm 7
Capacitor, 470 MFD 3,
4,16

Resistor 20

Resistor, 100,000 Ohm 7
Resistor, 150K Ohm 7
Optical, Isolator 3,4

IC, Optical Isolator 16
Resistor, 10 Ohm 3,4
Resistor, 180 Ohm 2
Resistor, 330 Ohm 7,20
Resistor, 120K Ohm 2
Resistor, 150 Ohm 7,8,
10,11,12

Resistor, 1 Meg. Ohm 11,
12,20

Transistor 3,4,16
Resistor, 15K Ohm 11,12
Resistor, 39K Ohm 20
Resistor, 82K Ohm
11,12,20

Capacitor, 4.7 MFD
11,12)13

Capacitor, 6.8 MFD 8,20
Fuse 14

Coupler 34,16

Circuit, Integrated 3,4,
7,16

Circuit, Integrated 3,4,7,
12,16,20

Resistor, 15 0hm 7,11,12
Capacitor 20

Capacitor, 330 PFD 7,16
Terminal 3,6

Strap 7,11,12,13,20
Diode 3,4

Capacitor 1.0 MFD 20
Resistor 20

Diode 22



337333
337342

337349
339009
339438

339600
339602
340158
340334
340882
341504
341596
341618
341644
341710
341774
341789
341797

341802
341804
341807
341808
341822

341827
341834
341835
346238

346442
346550
346559
346710
346729
346920
347095
347240
347615
347623
400039
401487
401623
402202
403023
403116
403401
403412
403497
403657
403658

Description and
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Capacitor, 22 MFD 8,
9,10,11,12)13
Transistor 7,8,11,
12,13

Diode 16

Circuit, Integrated 20
Circuit, Integrated 7,
11,12)13,16

Circuit, Integrated 19
Circuit, Integrated 20
Rivet 2,3,4,6,11,12,13
Socket, 64 Pin 17
Keytop 22

Capacitor, 200 MFD 16
Resistor, 121K Ohm 7
Pin, Connector 15
Terminal, Plug Type 2
Switch 7

Module, Resistor 7,17
Screw 24

Screw w/Lockwasher,
6-32 x 5/16 Hex 2,3,4
Connector 3,4,22
Switch 7,16,22
Switch 22

Switch 20

Resistor, 150 Ohm 10,
11,12,13

Resistor 11,12,13
Resistor 11,12,13
Resistor Pack 11,12,13
Capacitor, 33 PFD
7,11,12,13

Crystal 20

Keytop 23

Keytop 23

Rivet 15

Capacitor 2,20,22
Stud 15

Keytop 19

Keytop 23
Connector, 6 Pin 16
Connector, 12 Pin 16
Spacer 6

Circuit, Integrated 9
Connector, 9 Pt Plug 2
Regulator 16
Transistor 3,4
Connector, 25 Pin 16
Terminal 3,4,6,22
Socket 6,11,12
Circuit, Integrated 7
Transformer 2
Transformer 2

Part
Number

403840
404006
404007

404049
404101

404114
404116
404202
404239

404324
404416
404555
404580
404880

404882
404884

404969
404970
404971
404994

thru
404998
405009

405029
405066
405324

405474
405476
406068

406099
406339
406991

thru
406998
407336
407337
407419

thru
407426
407490
407491
407493
407494
407714

Description and
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Spring, Latch 9

Circuit, Integrated 20
Circuit, Integrated 11,
12,13

Circuit, Integrated 3,4,16
Circuit, Integrated 8,11,
12,13

Circuit, Integrated 11,12
Circuit, Integrated 8
Circuit, Integrated 20
Circuit, Integrated 2,11,
12,13

Amplifier 7

Circuit, Integrated 13
Timer 20

Circuit, Integrated 13
Circuit, Integrated 7,11,
12

Counter Timer 7,11,
12,13

Circuit, Integrated 7,11,
12,13

Circuit, Integrated 9
Circuit, Integrated 9
Circuit, Integrated 9

Circuit, Integrated 9
Oscillator, Crystal 7,11,
12,13

Led 7,11,12,13,16
Socket 20

Capacitor, .1 MFD 34,
7,8,9,10,11,12,13,16,
17,20,22

Socket, 24 Pin 17
Socket, Dip 8,9,10,12
Socket, 28 Pin 10,11,
12,13

Battery 9, 11,12,13
Varistor 16

Circuit, Integrated 9
Diode 7,11,12,13
Resistor, 5.6K Ohm 22

Circuit, Integrated 9
Circuit, Integrated 9
Circuit, Integrated 9
Circuit, Integrated 9
Cable Assembly 14
Header 12,13

Part
Number

407717
409038
409230
409241
409746
409750
409754
409755
409757
409761
410038
410231
410232

410710
410718
410719
410740
410746

*410750

410754
410755

*410761

411118
411198
411207
411211
411218
411220
411222
411229
411234
411236
411238
411242
411244
411246
411250
411254
411258
411262
411263
411266
411268
411270
411274
411276
411278
411280
411283
411290
411294
411297
411298

Description and
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Header 20

Board, Circuit 15

Board, Circuit 11,12
Board, Circuit 13

Board, Circuit 2

Board, Circuit 6

Card, Circuit 3

Card, Circuit 4

Board, Circuit 9

Board, Circuit 8

Card, Circuit 14,15
Controller, Assembly 11
Controller, Assembly 12,
24

Card, Circuit 19,20
Card, Circuit 22

Card, Circuit 17,18,23
Card, Logic 21

Card, Circuit 2

Card, Circuit 5,6
Terminal Auxiliary 3
Card, Circuit 4

Card, Circuit 5,8
Washer, Fiber 5
Resistor, 15 Ohm 13
Resistor; 351/4 W 16
Resistor, 51 Ohm 13
Resistor, 100 Ohm 16
Resistor, 120 Ohm 16
Resistor, 150 Ohm 13,16
Resistor, 3000hm 13
Resistor, 470 Ohm 13,16
Resistor, 560 Ohm 13
Resistor, 680 Ohm 13
Resistor, 1K Ohm 13
Resistor, 1.2K Ohm 13,16
Resistor, 1.5K Ohm 13
Resistor, 2.2K Ohm 13
Resistor, 3.3K Ohm 16
Resistor, 4.7K Ohm 13,16
Resistor, 6.8K Ohm 13
Resistor, 7.5K Ohm 16
Resistor, 10K Ohm 13,16
Resistor, 12K Ohm 13
Resistor, 15K Ohm 13
Resisotr, 22K Ohm 13
Resistor, 27K Ohm 13
Resistor, 33K Ohm 13
Resistor, 02K Ohm 13
Resistor, 51K Ohm 16
Resistor, 100K Ohm 16
Resistor, 150K Ohm 16
Resistor, 200K Ohm 16
Resistor, 220K Ohm 16

w

‘o

f
|




Part
Number

411314
411322
411370
411376
411389
411390
411391
411392
411393
411441

thru
411444
411488
411489
411901

thru
411908

411909
411910
411952
411954

411955
411956
411957
411958

411959

411960 -

411981
412276
412393
412394
412413
413840
413841
413842

thru
413852
420103
420104
420108

Description and
Page Number

Resistor, 1K Ohm 13,16
Resistor, 2.2M Ohm 16
Shield, Circuit Board 5
Shield, End 5

Circuit, Integ ‘ated 18
Circuit, Integrated 18
Circuit, Integrated 23
Circuit, Integrated 23
Circuit, Integrated 23

Circuit, Integrated 10
EPROM 13
Circuit, Integrated 13

Controller, Assembly 5,
6,8,10

Controller, Assembly 5
Controller, Assembly 5
Card Assembly, Circuit
59

Card Assembly, Circuit
59

Cagd Assembly, Circuit
5,

Card Assembly, Circuit
5,10

Card Assembly, Circuit
59

Card Assembly, Circuit
5,9

Card Assembly, Circuit
5,9

Card, Circuit 5,10
Card, Circuit 9

Holder, Fuse 14
Connector 14

Cable Assembly 14
Circuit, Integrated 8
Keytop 18

Keytop 18

Keytop 23
Base 14
Cover 14

I. NUMERICAL INDEX (Contd)

Part
Number

420110
420111
420112
420113
420114
420115
420116
420118
420119
420120
420121
420126
420301
430169
430507
430508
430516
430547

430578
430605
430633
430634
430636
430701

430708
430713
430732
430752
430753
430754
430755
430756
430782
430839
430841
430843

thru
430846
430899
430900
430901
430910
430920
430931
430966

Transformer Assembly 14 430967

Description and
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Resistor, 33 Ohm 16
Resistor, 33 Ohm 16
Resistor, 130 Ohm 16
Switch 14
Receptacle 14
Block, Terminal 16
Switch 16

Sink, Heat 15

Clamp 15

Cable Assembly 14
Plate, Rear 14

Fuse 14

Interface Assembly 14,15
Insulator 24

Header 17

Label 18

Strap 15,16

Bracket, Connector
34,22

Clamp 2

Diode 16

Frame 2,3,4

Cable Assembly 20
Cable 5

Header, 10 Pin 2,7,
11,12,13

Varistor 14,16
Diode 16

Nut 14,15

Bracket 5

Bracket 5

Bracket w/Posts 5
Bracket w/Posts 5
Post 6

Transistor 16
Circuit, Integrated 9
Circuit, Integrated 9

Circuit, Integrated 10
Modification Kit 17,18
Modification Kit 19,20
Fastener 19
Modification Kit 21,22
Modification Kit 23
Circuit, Integrated 22
Circuit, Integrated 17
Spacer 18,23

Part
Number

430969
452026
452029
452033
452120
452179
452832
452833
452834
452835
452837
452839
453822
454137
454606
454607
454668
454669
454670

thru
454676
454677
455025

thru
455030
455044
474000

474002
474004
474008
474014
474032
474109

474130
474138

474161
474193
474253
474257

474374
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Modification Kit 23
Diode 11,13
Transistor 16

Cable Assembly 11,12
Capacitor, 1000 MFD 16
Label 11,12,13

Cable Assembly 24
Cable Assembly 11,12
Cable Assembly 24
Plate, Mounting 24
Clip 24

Retainer 24

Cable Assembly 13
Bushing 14

Circuit, Integrated 11
Circuit, Integrated 11
Modification Kit 24
Circuit, Integrated 9

Circuit, Integrated 9
Circuit, Integrated 12

Circuit, Integrated 9
Clip 24

Circuit, Integrated 3,7,
8,16,20

Inventer, Hex 20,22
Inventer 3,20

Circuit, Integrated 3,4,
16,20

Circuit, Integrated 8,11,
12,13

Circuit, Integrated 3,4,
8,11,12,13,16

Circuit, Integrated 8,11,
12,13

Circuit, Integrated 7
Circuit, Integrated 9,
10,11,12,13,22
Counter 7,11,12,13,20
Circuit, Integrated 8
Circuit, Integrated 7
Circuit, Integrated 7,8,
11,12,13,16,22

Circuit, Integrated 7,11,
12,13
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’) PART 5 — PACKING AND MARKING
CONTENTS PAGE
AL GENERAL ...ttt 5-1
DV B. CIRCUIT CARD AND CONTROLLER PACKING. . ... ...vuiueineneinnnnennennnn. 5.9
C. 420301 TELEX INTERFACE PACKING . . .. ..t utttttteeeeteeeeeaaannn, 5-3
A. GENERAL

n 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.

ANTISTATIC
/ BAG

CARTON
/(See Chart)

COMPONENT | CARTON
PART NO. NO.
410231 8501PK
410232 8561PK
3183411(1) gggg;}% Note: Insert Specifit_:ation 50961S in
410718 8635PK carton with 410755 circuit card.
410719 6615PK
410746 8635PK See Note.
410754 8635PK
410755 8635PK
411901 8635PK
Through
411908
411952 8627PK
Through
411959
410382 8670PK
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C. 420301 TELEX INTERFACE

Note: Insert Specification 51048S in carton with the unit.

) 420301

TELEX INTERFACE

28439PK CUSHIONS

9371PK CARTON
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