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2.04 VISUAL INSPECTION - INT ERNAL 

CAUTION: REMOVE ELECTRICAL POWER FROM STATION BEFORE 
INSPECTION. 

(a) Remove reader cover, open doors, and slide out tape transport . 

(b) Check that all plugs are tightly connected to receptacles. 

(1) Inspect ac power cord and connections. 

(2) Check 37-pin connection on reader. 

(3) Check 36-pin reader plug. 

( 4) Check 25-pin receptacle at data set. 

(5) Check power cords at data set and at motor control. 

(6) Check that all cards are firmly in position. 

(7) Check that cables do not interfere with module or tape transport 
movement. 

(8) Inspect all cables and wiring for broken or frayed wires. 

(c) Check that all mechanisms appear trouble free . 

(1) Check that reader and motor "float" freely in their rubber 
mountings. Check for loose mounting screws. 

(2) Check that reader is free of binding by manually turning the 
flywheel. 

(3) Check gears for barely perceptible backlash (6.04). 

(4) Inspect for excessively worn parts. If permitted on customer 
premises, replace worn parts or assemblies that are likely to cause 

operdtional failure before next routine visit. 

(5) Inspect for dry bearing or oxide deposits which indicate lubrication 
breakdown. 

2.05 LUBRICATION 

NOTE: Remove electrical power from station and thoroughly lubricate set as 
indicated below. Avoid overlubrication which might permit lubricant to drip or 
be thrown into adjacent areas. 

(a) The following areas must be kept dry (free of all lubrication): 

(1) All electrical components, terminals , connector, and contact surfaces 
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(2) Both magnet core faces in CX and any surfaces which contact them 

(3) All parts normally touched by an attendant and exposed surfaces in 
paper handling areas 

( 4) All large flat areas. 

(b) Use KS7470 oil in the following areas: 

(1) All pivot surfaces 

(2) All sliding contacting surfaces (unless otherwise noted} 

(3) All spring hooks and comb guides 

( 4) All felt wicks and washers (saturate). 

(c) Use KS7471 grease in the following areas : 

(1) All gears and pinion s 

(2) Main shaft bearings (as needed}. 

(d) Use thin coat of "Lubriplate" grease (TKS102} on all cabinet slides. 

2.06 SET CLEANING 

NOTE: Do not allow solvent to come into contact with any plastic part. 

(a) Wipe off any excessive lubricant. 

(b) Remove paper dust, etc. 

(c} Clean magnet core face and its armature by pu lling a piece of bond paper 
between the armature and the pole pieces to remove any oil or foreign 

matter that may be present. 

(d) Clean external surfaces with a soft cloth and mild soap or detergent 
solution . Thoroughly rinse and buff surface dry . 

2.07 OPERATION TEST 

(a) Connec t all terminals and connectors previously removed. 

(b) Connect station to electrical power source. 

(c) Perform proper operating tests as directed in Part 3. 

(d) Upon successful completion of operating tests, return station to service. 
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3. OPERATING TESTS 

3.01 The operating tests and checks are divided into the following parts: 

"OFF-LINE" OPERATING TESTS 
Tape Sender Terminal 
Sender Terminal Features 

"ON -LINE" OPERATING TESTS 
Tape Sender Terminal 
Sender Terminal Features 
Send-Receive Terminal 
Sender Terminal with SA120 Feature 

WIRING OPTIONS 
Data Set Strapping Features 
Rubout Delete Feature 

3.02 Perform the required tests after installat ion, routine maintenance, or 
trouble call servicing. 

3.03 The operating tests give the station a complete checkout. Individual test 
procedures are followed by subparagraphs which give the required 

response. If the unit does not respond as required, analyze per TROUBLE 
ANALYSIS TABLE (5.04) referred to in TROUBLE ANALYSIS column. If no 
reference is given, procee d as outlin ed in 5.02. 

3.04 The operating tests provide a method for each of the individual 
components to verify prope r operation, and in case of failure a check list 

of probable causes is given. 

NOTE : The following tests and connections do not require operation of 
equipmen t on-line. 

"OFF-LINE" OPERATING TESTS 

3.05 Tape Sender Terminal 

• Connect power cord to 120 v ac recep tacle. 
• AUTO-MANUAL switc h to MANUAL. 
• WINDER switch OFF. 
• BREAK FEATURE (if present) OFF. 
• ON-OFF switch to ON at power supply modu le. 
• POWER ON lamp on at power supply module. 
• POWER lamp on at control panel. 
• Check voltmeter on power supply modu le for each voltage. 
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METER SELECTION 
SWITCH 

METER 
READING 

+1.5 
+6 
-6 
-6R 

1.35 to 1.65 
5.4 to 6.6 
5.3 to 6 .5 
5.3 to 6.5 

+12 
-28 

10 .8 to 13.2 
25 .3 to 30.9 

NOTE: +1.5 v, +6 v, and -12 v are adjustable. If any meter 
readin g is outside limits, check adjustment in Section 
592-805-402 before replacing power supply. 

• Plar.P. TP14fi606 (8-IP.vP.l) or TP 146Rfi 1 (6-level :idvanced 
feed hol e) test tape in reader. 

• RUN-STOP-FREE lever to STOP . 
• Depress READER button. 
• Reader moto r starts. 
• RUN-STOP lever to RUN. 
• Tape feeds thro ugh reader. 
• RUN-STOP-FREE lever to STOP. 
• Tape stops. 
• Depre ss READER button. 
• Reader motor stops. 
• WINDER switch ON. 
• Winder motor starts. 
• Move tape tension arm toward chad depressor. 
• Winder motor stops. 
• Move tape tensio n arm away from chad depressor. 
• Winder moto r starts. 
• WINDER switch to OFF . 
• Winder moto r stops. 

3.06 Sender Terminal With TP146527 Line Break and Auto­
matic Answer Assemb ly Featu re 

{a) Test for automati c answer. 
• Check level indicator position. 
• Check tape guide position . 
• ON-OFF sv.-itch to ON (POWER lamps on). 
• BREAK FEATURE switch (if present) to ON. 
• Place tape in reader. 
• AUTO-MANUAL switch to MANUAL. 
• SEND-RECEIVE switch (if present) to SEND. 
• RUN-STOP-FRE E lever to RUN . 
• Bell rings and LINE BREAK lamp on. 
• Depress AUTO key at data set. 
• AUTO -MANUAL switch to AUTO . 
• LINE BREAK lamp off; bell stops ringing . 
• OPR/TEST sv.-itch to OPR. 
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• Dial sender from nearby telephone . 
• Data set at sender rings. 
• TALK and DATA key lamps on. 
• Reader and winder motor s start. 

NOTE : The RUN-STOP-FREE lever only controls reader 
transmission on sets using interim unattended answering 
option or a reverse channel data set. 

• OPR/TEST switch to TEST. 
• Reader runs. 
• OPR/TEST switch to OPR. 
• Reader stops. 
• Hang up calling telephone, depress TALK button, lift 

handset and then hang up . 

(b) Test for line break alarm. 
• Place tape in reader. 
• QPR/TEST switch to TEST . 
• Reader and winder motors run. 
• Tape feeds thro ugh reader . 
• Open tape lid. 
• Reader stops . 
• Reader motor stays on . 
• Bell rings. 
• LINE BREAK lamp on. 
• RUN-STOP-FREE lever to STOP. 
• Alarms off . 
• ON-OFF switch OFF. 
• Reader motor stops. 
• Close tape lid. 

3.07 Sender Terminal With TP199610 Modification Kit "Y" 
Cable With or Without TP32671 3 Local Control Cable 
Adaptor - Tes ted With a Receiver Terminal as a Sta tion 

• LOCAL switch (if present) to LOCAL. 
• SEND-RECEIVE switch to SEND. 
• Place tape in reade r. 
• RUN-STOP-FREE lever to STOP. 
• POWER switches ON at sender and receiver. 

NOTE: All adjustments should be made before locally 
running station back-to-back. 

• Depress READER key. 
• Reader and winder mo tors run. 
• WINDER switch on at receiver, winder motor runs. 
• Depress PUNCH key, punch mo tor runs. 

-6-

11,13 
6,7,9 

14,15,17 

22 

6,7,9 
14,15,17 

6,9 
21,23 
20,23 

16 

39 
24 

1,2 

6,7,9 



• Punch motor runs. 
• RUN-STOP-FREE lever to RUN. 
• Sender sends message. 
• Receiver punc hes message. 
• No errors in tape. 

3.08 Sender Terminal With TP315900 Modification Kit to 
Provide Operate Time Delay of Line Break Relay 

• Meet conditio ns of 3.06 (a) and (b). 
• Tape in reader, RUN-STOP-FREE lever to RUN . 
• Dial sender from a nearby telephone. 
• Data set at sender rings. 
• TALK and DATA key lamps light. 
• Reader and winder motors start. 
• Talk into handset (simulating line noise) . 
• Tape should not advance. 
• Hangup calling telephone, depress TALK button, lift 

handset and then hang up. 

"ON-LINE" OPERATING TESTS 

3.09 Tape Sender Terminal 

(a) Call Test Center and request type of test required. 
• State typ e of station being tested (Type 2 DATASPEED 

sender). 
• Station's optional features. 
• Type of test (manual or auto , etc). 
• Desired length of test ( 45 seconds or more) . 

NOTE : If SA120 is present on sender , its PARITY 
CHECK switch must be in OF F position except when 
testing SA120 Parity Failure Detector (3.16) . 

(b) Test Center operato r will report: 
• Any abnormal procedure. 
• All errors in data transmission (final test must be free of 

error s). 

NOTE: Should any error knowingly be transmitted by 
the calling station, recall Test Center and request repeat of 
test. 

3.10 Sender Terminal Without Reverse Channel Feature 

(a) Meet conditions of 3.09 (a) and (b ). 
• Place test tape in reader. 
• ON-OFF switch ON (POWER lamps on). 
• AUTO-MANUAL switch to MANUAL. 
• OPR(fEST switch to TEST (simulates reverse channel) . 
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• RUN-STOP-FREE lever to STOP. 
• Depress READER but ton . 
• Reader and winder motors start. 
• Depress TALK key. 

( b) Call Test Center and request test - of Type 2 Sender with-
out reverse channel - of 45 seconds duration. 

• Test Center goes to DATA mode. 
• High-pitched tone heard in sender handset. 
• Depress DATA key. 
• DATA key lamp on. 
• RUN-STOP-FREE lever to RUN. 
• Within 10 seconds, tape transmission starts. 
• Test message transmitted for 45 seconds. 
• Depress TALK key . 
• DATA key lamp off. 
• RUN-STOP-FREE lever to STOP. 
• Reader stops feeding tape. 
• Depress READER button. 
• Reader motor stops. 

( c) Call Test Center for test report. 
• Handset on-hook concludes test. 

3.11 Sender Terminal With Reverse Channel Featur e 

(a) Meet conditions of 3.09 (a) and (b). 
• Test tape in reader. 
• ON-OFF switch ON (POWER lamps on). 
• AUTO-MANUAL switch to MANUAL. 
• OPR!TEST switch to OPR. 
• RUN-STOP-FREE lever to STOP. 
• Depress READER button. 
• Reader and winder motors start . 
• Depress TALK key. 

(b) Call Test Cente r and request test - of Type 2 
Sender with reverse channel - of 45 seconds duration. 

• Test Center goes to DATA mode. 
• High-pitched, then low-pitched tones heard in sender hand-

set. 
• Depress DATA key. 
• DATA key lamp on. 
• RUN-STOP-FREE lever to RVN. 
• Within 10 seco nds, tape transr .1ssion starts. 
• 45 seconds of transmission (as prearranged with Test 

Center). 
• Reader stops feeding tape. 

( c) Depress TALK key and request test report from Test 
Center. 

• Handset on-hook concludes tex t. 
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3.12 Sender Terminal With TP148161 lnterim Unat tended 
Answer Modification Kit (Without Reverse Channel 
Feature I 

(a) Meet cond itions of 3.09 (a) and (b). 

(b) 

• Test tape in reader. 
• ON-OFF switch ON (POWER lamps on). 
• RUN-STOP-FR EE lever to RUN. 
• READER butt on and WINDER switch unoperated. 
• QPR/TEST switch to QPR. 
• AUTO-MANUAL switch to AUTO. 
• Depress TALK key. 

Call Test Center and reque st test - of Type 2 Sender with­
out reverse channe l equipped with TP1 48 161 Inte rim 
Unattended Automatic Answer Modification Kit - of 45 
seconds durati on. 

• Depress AUTO key. 
• Replace handset on-hook. 
• Data set rings. 
• DATA and TA LK key lamps on. 
• Reader and winder motor s on. 
• Within 10 seconds reader transmits. 
• After 45 seconds of transmission, re lease tape lid on 

reader . 
• Reader stops feeding tape. 
• Bell rings. 
• LINE BREAK lamp on. 
• Reader and winder moto rs stop . 
• RUN-STOP-FREE lever to STOP. 
• Alarms off. 

( c) Depre ss TALK key and call Test Center to obtain test 
report. 

• Handset on-hook concludes test . 

3.13 Sender Terminal with TP146527 Line Break and Auto­
matic Answer Assembly (With Reverse Channe l Featur e) 

(a) Meet cond itions of 3.09 (a) and (b ). 
• Test tape in reader. 
• RUN-STOP-FREE lever to RUN. 
• ON-OFF switch ON (POWER lamps on). 
• AUTO-MANUAL switch to AUTO. 
• OPR/TEST switch to OPR. 
• READER button and WINDER switch unoperated. 
• Depress TALK key. 
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(b) Call Test Center and request test - of Type 2 Sender 
equipped with TP146527 line break and auto mat ic answer 
(wit h reverse channel) - of 45 seconds duration. 

• Depress AUTO key. 
• Rep lace handset on-hoo k. 
• Data set rings. 
• DATA and TALK key lamps on. 
• Reader and winder motors on. 
• Within 10 seconds reader transmits. 
• After 45 seconds of transmission, Test Center goes into 

TALK mode (as prearranged). 
• Reader stops feeding tape. 

(c) Depress TAL K key and obtain test report. Instruct Test 
Center to return to DATA mod e. 

• Depress DATA key. 
• Within 10 seconds reader transmits . 
• Create a tape-out condition by releasing tape lid. 
• Reader stops feeding tape. 
• Bell rings. 
• LINE BREAK lamp on. 
• RUN-STOP-FREE lever to STOP. 
• Alarms off. 
• Handset on-hook concludes test. 

3.14 Sender Terminal With TP199551 Recognizer Unit Fea ture 

(a) Meet conditions of 3.09 (a) and (b). 
• Check that card 2601 is tightly seated in position . 
• Test tape in reader (TP146606 for 8-level or TP146861 for 

6-level special). 
• ON/OFF switch ON (POWER lamps on). 
• AUTO-MANUAL switch to AUTO. 
• OPR,ITEST switch to OPR. 
• Level selection dial on reader is at proper tape level setting. 
• RUN-STOP-FREE lever to RUN. 
• READER button and WINDER switch unoperated. 
• BREAK FEATURE switch OFF at stations without 

reverse channel feature; BREAK FEATURE ~wit1,;h Ol'i at 
stations having reverse channel feature . 

• Depress TA LK key. 

(b) Call Test Center and request test - with or without reverse 
channel feature, as required - of Ty pe 2 Sende r equipped 
with TP199551 recognizer unit - in AUTO mode - of 45 
seconds duration. Compare coding of recognizer / ident ifier 
coded discs, codes must match at sender and Test Center 
or a substitute blank (uncoded) disc may be used for testing. 

• Depress AUTO key. 
• Replace handset on-hook. 
• Data set rings. 
• DATA and TALK key lamps light. 
• Reader and winder motors on. 
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NOTE: A transmission of an invalid transmitter start 
code is now sent by Test Center. 

• Recogniier disc rotates once. 
• Reader does not start. 

NOTE : Test Center now transmits valid start code. 

• Disc rotates once again. 
• Within 10 seconds message transm ission starts. 

( c) On sets without reverse channel feature, depress TALK 
key 45 seconds after reader starts , to conclude test. 

• DATA key lamp off. 
• TALK key lamp remains on. 
• Keacter stop s feeding tape. 
• Reader motor off . 

(d) On sets having reverse chan nel feature, reader stops feeding 
tape 45 seconds after it starts (Test Center goes to TAL K 
mode). 

• Depress TALK key . 
• DATA key lamp off. 
• TALK key lamp remains on. 
• Reader motor off . 

(e) Check with Test Center for test report and request test of 
manual operation. 

• AUTO-MANUAL switch to MANUAL. 
• Depress READER button. 
• Reader motor on. 
• Test Center goes to data mode. 
• High-pitched tone heard in sender handset. 
• Depress DATA key . 
• DATA key lamp lights. 
• Within 10 seconds, tape tran smission starts. 
• Create a tape-out condit ion by releasing tape lid. 
• Reader stops. 
• Bell rings. 
• LINE BREAK lamp lights. 
• RUN-STOP-FREE lever to STOP. 
• Alarms off. 
• 30 seconds after reader stops, DAT A key lamp off. 
• Depress READER button. 
• Reader motor off. 

NOTE: Test Center need not be called back unless 
operation is abnormal. Likewise the Test Center will only 
call back if transmission is abnormal. 

• Handset on-hook concludes test . 
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3.15 Send-Receive Terminal With TP199610 Send-Receive "Y" 
Cable, TP 199551 Recognizer and (If Present) TP320296 

Mode Control Modificatio n Kit. 

NOTE: To test SEND-RECEIVE mode completely it is 
necessary to call a Test Center equipp ed with a send-rece ive 
stat ion. But, if custo mer wilJ not use automatic switching from 
send to receive modes on a single call, any Test Cente r capable 
of testing DATASPEED Type 2 may be called. 

(a) Meet condition s of 3.09 (a) and (b). 

NOTE: If necessary to test sender alone (for troub le­
shoo ting) disconnect ST connector and connect mating 
connector to data set. 

(b) SEND-RECEIVE switch to SEND and perform on-line test 
in 3.14. 

(c) SEND-RECEIVE switch to RECEIVE. 
• Depress AUTO key. 
• Data set rings. 
• DATA and TALK key lamps on . 
• Punch and winder motors on. 

NOTE: Test Center sender goes to data mode. 

• Reperfor ator punches tape for 30 seconds, as prearrange d 
with Test Center. 

• Reperforator stops punching . 
• Depress TALK key and verify test results. 

(d) SEND-RECEIV E switch to SEND/RECEIVE. 
• Depress AUTO key. 
• Data set rings . 
• DATA and TALK key lamps light. 
• Reader and winder motors on. 
• Punch and winder motors on . 

NOTE: Test Center receiver transmits discrete trans­
mitter start code . 

• Recognizer disc rotates once. 
• Within 10 seconds tape transmission starts. 
• Create a tape-out condition by releasing tap e lid. 
• Reader stops . 
• Bell rings and LINE BREAK lamp lights. 

NOTE: Test Center punch stops; in a few seconds Test 
Center starts sending . 
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• Receiver punch perforates tape. 

NOTE: Test Center need not be called back unless 
operation is abnormal. Likewise the Test Cente r will only 
call back if transmiss ion is abnormal. 

• Handset on-hook concludes test (d). 

NOTE: Testing of TEST position is OFF-LINE . 

(e) SEND-RECEIVE switch to TEST . 
• Punch and reader motors on. 
• Sender OPR/TEST switch to TEST. 
• Call sender from a nearby telephone . 
• Data set rings. 
• Lift handset and depress DATA key . 
• DATA key lamp lights . 
• RUN-STOP-FREE lever to RUN. 
• Tape transmission starts. 
• Punch perforates tape. 
• RUN-STOP-FREE lever to STOP. 
• Reader stops . 
• Punch stops. 
• Inspec t tape perforated by punch. 

NOTE: IfTP320296 Mode Control Modification Kit is 
present , con tinue with (f); otherwise, handset on-hook 
concludes test ( e ). 

(f) SEND-RECEIVE switch to SEND/RECEIVE . 
• AUTO-MANUAL switch to AUTO. 
• OPR/TEST switch to OPR. 
• Test tape in reader . 
• RUN-STOP-FREE lever to RUN. 
• TEST-OPERATE swi tch to TRD module in receiver to 

OPERATE. 
• Adequate tape supp ly at receiver . 
• PUNCH and WINDER switches unoperated. 
• Call a Test Center equipped with a ~end-receive sLaLiun 

having reverse chan nel and request test of send-receive 
station equipped with TP320296 Mode Control feature. 

NOTE: Action by the Test Center should be as follows; 
Test Center calls back, unattended send -receive station 
answers, Test Center goes to DATA mode in RECEIVE 
posit ion, and transmits the transmitte r start code. After 
receiving traffic for 30 seconds, Test Center goes to TALK 
mode (but does not speak) for 15 seconds. It then switches 
to DATA mode and SEND position and transmits a test 
message for 30 seconds. At the end of 30 seconds, a switch 
back to RECEIVE is made and the transmitter start code is 
again transmitted . After receiving transmission for a few 
seconds, Test Center returns to TALK mode and reports 
test results. 
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• Depress AUTO key. 
• Data set rings. 
• DATA and TALK key lamps light. 
• Reader mo tor on. 
• Punch and winder motors on. 

NOTE: Test Center now generates valid transmitter start 
code . 

• Recognizer disc rotates once. 
• Within 10 seconds tape transmission occurs. 
• After 30 seconds of transmission (as prearranged with Test 

Center) reader stops. 
• As soon as reader stops, observe operation of relay 

K835-U. It should de-energize in 4, 8 or 12 seconds (as 
determined by set strapping). 

• Station switches to receive mode . 
• After 3 to 11 seconds more (total 15 seconds after reader 

stops }, stat ion begins to receive traffic. 
• After 30 seconds of tape reception, punch stops . 
• When punch stops observe recognizer disc again. 

NOTE: Test Center generates valid start code again. 

• Recognizer disc rotates once. 
• Within 10 seconds, tape transmission resumes. 
• After a few seconds of transmission, depress TALK key 

and obtain test report from Test Center . 
• Handset on-hook concludes test. 

3.16 SA120 Parity Failure Detector Feature on Sender 
Terminal (If Present) - Even Parity Inserted in Tape 

(a) Sender tested on-line per 3.10, 3.11, 3.12, 3.13, 3.14 or 
3.15 with SA120 PARITY CHECK switch OFF. 

• Turn PARITY CHECK switch ON. 

(b) Call Test Center and request a repeat of 3.10 and 3.11. 
Explain to Test Center that received test pattern should 
have even parity. 

13 
10 

31,32,33 
34,37 

38 

34,3 7 

31,32,33 
34,37 

(c) Test Center should report that all-marking and all-spacing 
characters are received unchanged, but all characte rs with 
one marking bit in tape are received with eighth-bit 
marking (except characters with eighth-bit marking only, 
which is received as an all-spacing character). 40 through 45 

• Handset on-hook concludes test. 
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WIRING OPTIONS 

3.17 Data Set strapping features - required for DATASPEED Type 2 
terminal are as follows: 

FEATURE WIRING STRAP TERMl'lALS 
DESCRIPTION OPTION ON TB2 

Key Controlled zc 49-50 
Auto (Contac t Interface) 
Answer 
Feature Permanent ZD 50-51 

(Contact Interface) 

Bit Rate Greater than 900 bits /sec ZB 15-16 

Amplitude Eqwtli.zcr IN F• 18.19 
OUT E 17-18 

Delay Equalizer IN B• 61-62 64-65 
OUT A 62-63, 63-64 

Interface I Contact M 2-3, 5-6, 9-10 . 12-13 

Squelch l!J R• 46-47 
OUT ZM 47-55 (Remo•e R Wiring) 

Demodu lator Clamp "N v• 20-21 
OFF u 21-22 

2-Wire Operation z• 27-28, 31-32, 33-34 , 35-36 , 
38-39 , 41-42, 53-54, 56-57 

Termination 600 ohm X 44-45 

Data Odbm K 11-12 
Transmit -3 dbm J 24-25 
Levels -6 dbm H* 22-23 
(Select Best) .. -9 dbm G 23-.w 

TERMINAL TERMINAL 
NUMBERS BOARD 

Reverse Channel IN T 1-2, 6-7 TB3 
(202C l ,C5,C7,C9, 
Cll - OUT , 202C2, OUT s 2-3, 7-8 TB3 
C6 ,C8,C l0 ,Cl2-IN) 

Reverse Channel -3 dbm ZF White lead to l TB4 
Transm it Level -6dbm ZG• White lead to 2 '!'04 

(Se lect Best) ** -9dbm ZH White lead to 3 I'B4 

801 Type Aut o Not Provided - 17-20 TBl 
Calling Unit 

6017 AP Key Not Provided zv• 7.9 TBl 

Carrier Soft Turn Off IN zv• 1-2 ON CP AS39 

*Factory-furnished option . ••P ote ntiometer in new data set. 
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3.18 Wiring required for Rubout Delete featu re in TTSC800 is 
as follows. 

(a) At TP177560 check A, Band R. If not stra pped, wire BJ 
pins A, Band R. 

(b) Remove wire CR-P to A-C4; restrap CR-P to BJ-P. 

( c) Add the following strap s at: 

BH-22 16, BJ-2215, and BK-2217 
BH-C to BK-B BJ-C to BR-B ( omit for 5-level) 
BH-E to A-C4 BJ-D to BR-D 
BH-D to BJ-B BJ-E to BQ-B 
BH-R to BJ-S BJ-F to BQ-D 
BK-A to CK-N BJ-H to BP-B 
BK-K to BJ-N BJ-K to BP-D 
BK-P to BN-P BJ-L to BN-B 
BK-S to CK-C BJ-M to BN-D 
BH-H to BJ-J to BK-R to BM-S 

NOTE: Replace cards in cases of trouble, as in 5.04 -
Troubl e 30. 
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4. TROUBL E CALL PROCEDURE 

4.01 The chart below illustraw s the procedure nonnal ly followed during a 
trouble call. 

Troub le report verified with operato r. I 
I 

Well defined tr ouble , cause 
and correction known. 

Well defined trouble . 
corre ction no t obvio us. 

I Poorly define d trouble. ) 

I 
Obtain sta t ion re lease. 

I 
Perform OPERATING T ESTS 
(Part 31 to define tro uble. 

Refer to TR OUBLE ANALYSIS TAB LE 
(Part 5) for corrective proce dur es and 
for reference to associated adjustm ents 
(Part 6) and /or wiring d iagrams (Part 7 ). 

l 
If trouble is easily If tr ouble is difficult to correct, 
co rrected. co rrect. replace unit or station . 

Perfonn OPERATING TESTS (Part 3) to 
check rep laced or repai red station operation. 

Return troub le-free station to service. 
Fill out trouble report . 
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5. TROUBLE ANALYS IS 

5.01 The following table (5.04) contains correction procedures for all troubles 
listed in the Operating Tests (Part 3). Corrective procedures are given 

directly , or refer to a specific adjustment in Part 6; electrical system call outs refer to 
Wiring Diagrams shown in Part 7 . 

5.02 If a trouble is not covered in this table, or cannot be corrected within a 
reasonable amount of t ime, consider the follow ing: 

(a) Use locally specified procedures (assistance, call supervisor, etc). 

(b) Repair compo nent using associated BSP or wiring diagrams (1.02) . 

(c) Replace (defective) components, only after checking that wiring and 
connect.ions are not at fault. All components should be tested prior to 

replaceme nt, if a test is available (available field tests are included in 5.04). 

5.03 Replace cards or fuses only as directed in 5.04 . 

CAUTION : BEFORE REMOVING OR REPLACING CARDS, COVERS OR 
ANY OTHER COMPONENTS, REMOVE ELECTRICAL POWER. USE 
PREADJUSTED CARDS FOR ALL SUBSTITUTIONS . 

5.04 TROU BLE ANALYSIS TABLE 

No. Trouble Correct ive Proced ure 

1 No power (power supply Examine 10 amp SL-BL fuse TP120165 in turned ON) . bottom front of cabinet. Replace if 
blown. 

Test customer ac out let (115 v ac ±10% 
60 Hz). 

Examine power cord TP165239. Rep lace 
if defective. 

Replace power supply TPl 77149 . 
2 POWER lamp at power Rep lace bulb TPl 71642 . 

supply does not light. 

3 Power supply voltmeter If all voltages are missing, check both 1.6 does not show a reading amp ac fuses TP 17 1642. Replace if when a voltage is checked. blown . 
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No. Trouble Corrective Procedure 

3 Examin e fuse for missing voltage. 
( cont) 

VOLTAGE AMPS PART NO. 

-6 V 1 TP120139 
AC 1.6 TP171642 (2) 

+1.5 V 2 TP120166 
-6R V 1 TP120139 

-12 V 3 TP171658 
-28 V 6 TP171641 
+6 V 1 TP120139 

Replace if blown . 

Check output voltage at fuse holder (with 
VO M) . If voltage is present, replace rotary 
switch TPl 71447. If voltage is missing, 
replace powe r supply TP1771 49. 

4 Power supply voltmeter Verify outpu t voltag e at fuse holder (with 
read ing or readings outsid e VOM). If voltage is wi thin limits, replace 
limits . meter or entire power supply. 

If + 1.5 v, +6 v or -12 v voltage is outs ide 
limits, adjust power supp ly (if possible) . If 
-6 v, -6R v or -28 v is outside limits, 
replace powe r supply TP177149 . 

5 POWER lamp at contro l Examine both ac fuses TP 171642 and -28 
panel fails to light (POWER 
ON lamp at powe r supply 
on). 

fuse TPl 71641 at power supply. Replace 
if blown . 

Check POWER lamp bulb TPl 71559 . 

Examine POWER lamp socket TP142158 . 
Rep lace if defective . 

Check terminal B4 on P902(R) with 
respect to termina l B2. It should be 
approximately -28 v; if not, check con-
nectors and wiring for fau lts. 

Replace TPl 771 49 power supply. 

6 Reader motor does no t If red reset bu tton at le ft side of motor is 
run(winder motor runs, 
READER pushbutton ON). 

out, push to reset . 
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No. Trou ble Correct ive Procedure 

6 Sp in reader flywhee l, by hand , to check 
(cont) for binding of moto r. Check motor for 

overhe ating ( obstru ction s at vent ilating 
holes or bindi ng of gears). Clear any 
obs truct ions or binding; rep lace 
TP161984 motor if burned ou t . 

Verify con tinui ty of READER push-
bu tton switch TP 145971 when operated 
(POWER OFF) . Repla ce switch if 
de fective. 

7 Winder mo to r does not run Check Winder Swi tch Electrodes 6.06 and 
(read er motor runs, Winder Switch Moun ting Clam p 6.07. 
WINDER swit ch on and 
winder ann un latched). Check mercury switch assembly 

TP 1463 57 for continui ty when visibly 
closed . Replace switch if def ective. 

Check toggle switch TP199609 for con ti-
nu ity in WINDER position. Rep lace 
switch if defect ive . 

Examine winder motor for binding and 
inspect wiring. If no defects are found, 
replac e TP145976 motor. 

8 Imprope r tape winding. If wind er does not operate at all, refer to 
Troubl e 7 . 

Check Chad Depressor Bracket 6.05. 

Check Tap e Unw inder Arm 6.08. 

9 Reader and winder motors Verify presence of -28 vat one side of 
do not run (OPR(fEST motor start relay (K ). If missing, exam ine 
switch in TEST and AUTO- -28 v fuse TP 17164 1 and wirin g for relay 
MANUAL switch in (7.06) . 
AUTO). 

Rep lace relay driver card TP 146520 or 
TPl 775 43 (unattended set) and rete st. 

Verify that mo tor sta rt relay (K) energ izes 
when input is +8 v. Replace en t ire 
TP146527 line break and au tomati c 
answer assemb ly if relay is defect ive. 
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No. Trouble Corrective Procedure 

10 Reader and winder motors Place OPR/TEST switch in TEST. If 
do not run (OPR/TEST motors do not run refer to Trouble 9 
switch in OPR, AUTO- (return switch to OPR) . 
MANCAL switch in AUTO 
and DATA key lamp ON). Remove power from set a:-id extend card 

in Z601 (EC520 or EC543) using a 15-pin 
card extende r TPl 72450. Disconnect 
connector from data set and check conti-
nuity between pin 6 of that co nnector 
and pin M of card EC520 or EC543 . If 
continu ity is missing repair wiring or con-
nectors; if continuity is present test/ or 
replace 202C Data Set ( l.02( c)) . 

11 Data set does not answer If reader and winder motors are not 
calls automat ically when running, refer to Trouble 10. 
sender is in AUTO mode. 

Check continuity of AUTO-MANUAL 
switch TP 199609 . If contacts do not 
make or if contact resistance is high, 
rep lace switch . 

Inspect connector J601 for proper 
contact. 

Replace card in Z601 (TP146520 or 
TPl 77543) and retest. 

Verify that automatic relay (B) energizes 
in AUTO mode. If not, replace ent ire 
TP146527 line break and automatic 
answer assembly. 

12 Data set drops call shortly If sender is connected to a Centrex 
after going into DATA exchange and reverse channel is no t used, 
mode (POWER on at replace data set with a 202C9 or high er 
sender) . series Data Set. 

Examine connections between data set 
and sender for loose connectors or broken 
wires. Tighten or repair connecto r as 
required. 

Test/or replace 202C Data Set (1.0 2(c)). 

13 Data set lamps do not light. With handset off-hook and power ON, 
press key . If lamp does not light, test/or 
replace lamp or entire 202C Data Set 
(l.02(c)) . 
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No. Troub le Con·ect ive Procedure 

14 Poor tape cond ition (feed Inspect tape routing. 
hole s tearing, etc) . 

Check Tape Lid 6.09. 

Check Feed Wheel Detent 6 .19. 

15 Reader does not feed tape Check Tape-Ou t Pin 6.10. 
(reader operating magnets 

Check Tight-Tape Arm 6.13. energized). 

Check Feed Wheel Detent 6.19. 

Check Feed Pawl 6.20. 

Check Inertia Stop Lever 6.21. 

Check Tape Lid 6.09. 

Check Magnet Assembly 6.17 and 6.18. 

Rep lace maladjusted or defect ive (CX802 
or CX602) reader. 

16 Reader does not go into Check Start -Stop Contact Assembly 
RUN or STOP (RUN- Bracket 6.11 and 6.12. 
STOP-FRE E lever moved 
to RUN or STOP with Check Magnet Assembly 6.17 and 6.18 . 
motor running.) 

Replace (CX802 or CX602) reader. 

17 Reader does not feed tape If reader operatinJ magnets energize but 
(motor running , RUN- tape does not fee , refer to Troubles 15 
STOP-FREE lever in RUN, and 16. 
and QPR/TEST switch in 
TEST). If reader operating magnets do not ener-

gize, remove power from set and exte nd 
card in Z601 (EC520 or EC543) using a 
15-pin card extender (TPl 7245 0). Recon-
nect power and measure vol~es bet ween 
pins D (gnd) and F of card EC5 0 or EC543. 
If this voltage is O v, check +6 v fuse ; if 
fuse is good, check +6 v output at power 
supp ly with VOM. Replace power supply 
(TPl 77149) if +6 v output is missing. 

If +6 vi s present at power supp ly outp ut 
but not a t pin F of card EC520 or EC543, 
check continuity for it and repair any 
defectiv e wiring or connectors. 
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No. Trouble Corrective Procedure 

17 If +6 vis present at pin F of card EC520 
(cont) or EC543, measure voltage between pins 

D and J . (When using EC543 card, wait 15 
seconds after powe r is applied .) If th is 
voltage is anything other than O v, rep lace 
card EC520 (TP146520) or EC543 
(TP177543). 

If O v is present at pin J of card EC520 
bu t line break relay (C) does not enertze, 
disconnect connecto r (B) (behind rea er) 
and check for con tinu ity between pins 13 
and 29 of this connector iwith ta/ie in 
reader and tape-o u t pin depresse ). If 
continuity is missing, replace (CX802 or 
CX602) reader . 

If co ntinu ity is present between pins 13 
and 29 o f connector (B ) but line break 
relay does no t energize, replace en tire 
TP146527 line break and automatic 
answer assembly. 

If line break relay energizes but reader 
operating magnets do not, check for 
cont inu ity between pins 28 and 18 of 
connector (B) and no continuity betwe en 
pins 28 and 12 with RUN-STOP-FREE 
switch in RUN. If eithe r is bad, refer to 
Troub le 16 ; if both are good, chec k wiring 
for reader at pins 14 and 15 of connector 
J801 (A). If wiring is good, replace 
(CX802 or CX602) reader . 

18 Reader does not feed tape, If stat ion is equipped with a TP199551 
using EC520 card (motor recog nizer unit, refer to Troubles 31 and 
running, RUN-STOP -FREE 34. If no t, place OPR /TES T switch in 
lever in RUN, and OPR/ TEST. Reader shou ld send, if not refer to 
TEST switch in OPR). Trouble 17 (retu rn switcl: to OPR). 

If reade r feeds tape in TEST, call 
custo mer rece iver or Test Cente r and have 
operator go into DATA mode while you 
stay in TALK mode. Listen for a low-
pitched (reverse channel) tone from 
receiver at end of sho rt high-r,itched tone. 
If line is silent, receiver is at ault. 
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No. Tro uble Correct ive Procedur e 

18 If reverse channel ton e is heard, remove 
(cont) power from set and extend card EC520 

(Z601) using 15-pin card extender 
(TP172450 ). Disconnect connecto r from 
data set and check continui ty bet ween pin 
12 of that connecto r and pin F of card 
EC52 0. If continuity is missing, chec k 
wiring and connectors for faults. 

If co ntinu ity is present , check reverse 
channel strapp ing of data set at TB3 
( 3.16 ). If straps are good, replace 202C 
Da ta Set (1.02( c)) . 

19 Reader does no t feed tape, Place OPR/TEST switch in TEST . If 
using EC543 card (motor read er does not send , refer to Troubl e 17. 
runnin g, RUN-STOP-FREE Return switch to OPR. 
lever in RUN, and 
OPR/TEST switch in OPR). If reader feeds tape in TEST mod e, 

remove power from set and extend card 
EC543 (pos it ion Z601) using 15-pin card 
exte nder (TPl 72450 ). Disconnect con -
nector from data set and check continuity 
between pin 6 of that con necto r and pin 
M of card EC543. If continu ity is missing, 
check wir ing and connecto rs for faul ts. 

If contin uity is presen t, reconn ect data set 
and power and depress DATA key on data 
set so that DATA key lamp lights . 
Measure voltage between pins C (gnd) and 
M on card EC543 (card extended, OPR / 
TEST switch in OPR). If th is voltage is +5 
to +9 v, replace card EC543. If it is any -
thin g else (0 v or negative), test/ or replace 
202C Data Set ( 1.02( c) ). 

20 Line break bell rings, lamp Replac e lamp TPl 71559. 
does not light. 

21 Line break lamp lights, bell Verify that alarm relay (L) TP146522 
does not ring. energizes when line break relay ( c) 

de-energizes. If not, replace relay or entire 
TP14 6527 line break and automatic 
answer assembly. 

If alarm relay energizes, replace bell 
audible alarm TP15961 l. 
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:,/ 0. Trouble Corrective Pro:edure 

22 Loss of reverse chan nel does Verify that receiving station is inter -
not stop sender (BREAK 
FEATURE switch - if 

rupting transmission (is in TALK mode) 
and that RUN-STOP -FREE leve r is in 

present - 0:--J, OPR /TEST 
switc h in QPR). 

RUN. 

Remove power from set and extend card 
EC520 using 15-pin card extender 
(TPl 72450) . Reconnect power and 
measure voltage between p ins D (grd) and 
F of card EC520 (Z601) when reverse 
channel is inte rru p ted. If th is vo ltage doe s 
not[!;° to ap proximate ly -6 v, repl ace 
202 Data Set (1.02(c)) . 

If -6 vis present at pin F of card EC5 20 , 
measure voltage between pins D and J. If 
this voltage is O v, replace card EC520 
(TP 146520) and retest; if it is -6 v to -28 v, 
rep lace entire TP146527 line break and 
auto ma tic answe r assemb :y . 

If retes t fa ils , det erm ine whether line 
break relay (C) is de -energ ized. If not, 
check line brea k relay and associated 
,~irinJ for short to gro und . If no sh ort is 
fou n or if line break relay is de-
energiz ed, rep lace entire TP146527 line 
brea k and auto mat ic answer assemb ly. 

23 Line break lamp does not If sender does not stop when reverse 
ligh t and bell does not r ing channe l is int e1Tup ted, refer to Trouble 
when reverse channe l is 22 . 
absent. 

If sen der stops but alarms do not op erate, 
replace ent ire TP146527 line break and 
au tomatic answer assem bly. 

24 l\locte switch (SEND - Inspec t switch TP14 8322 . Rep lace if 
RECEIVE - SEND / defe ctive . 
RECE IVE - TEST) does 
not switch modes pro perly . If TP320296 modifi catio n kit is present, 

replace card TP303294 and retes t . 

Verify operation of relay K835 U 
(TP320296 modification kit on ly). If 
inoperative, rep lace e nt ire TP1 995 51 
recog nizer un it. 
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No. Trouble Corrective Procedure 

25 Tape moves through reader Check Universal Transfer Lever 6.15. 
but nothing is sent (line 
always marking). Check Timing (Universal) Contact Actu-

ator 6.16. 
NOTE: If an oscilloscope 
or test point signal monitor Clean universal code conta cts. If defective 
is available, it will save time replace contact assembly or entire 
to use it to analyze this (CX802 or CX602) reader. 
trouble per BSP Section 
592-805-501. Check Magnetic Pickup 6.22. 

Check for shor t between insulated lead of 
2.7K ohm resistor (between pins 9 and 4 
of P701 (N) connecto r) and frame 
ground . 

Replace cards in TTSC modu le as follows 
and recheck o2eration after each: Z209 
(TPl 72431 ), 2ll(TP172324), Z212 
(TPl 72325 ), and 22 02 (TPl 72361). 

Replace cards in TTD module as follows 
and recheck operation after each: 2108 
(TP172394) see NOTE (below), Z109 
(TPl 72420), Zl21 (TPl 72490), Zl0l 
(TP172365), Z102 (TP172347), 2103 
(TP1723 21), Z104 (TP172359), Z105 
(TP172473), Z106 (TP1723 75), and 
Z107 (TPl 72323). 

NOTE : If replacing card Zl08 corrects 
trouble, look at posit ion of dots on 
adjustable inductor on card replaced. If 
not lined up, adjust ind uctor to bring 
them next to each other . Restore card and 
retest. 

Replace (CX802 or CX602) reader. 

Test /or replace 202C Data Set (1.02 (c)). 

26 Tape moves through reader Call Test Center and perform loop-bac k 
but all spaces are sent. test of 202C Data Set. Replace if 

defective. 
NOTE: If an oscilloscope 
or test point signal monitor Check for loose or open connection at 
is available, it will save time J801 (A), P20 1 (T), Pl0l (S), and P701 
to use it to analyze this (N). 
troub le per BSP Sect ion 
592-805-501. Check Sensing Bail 6.14. 
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No. Trouble Corrective Procedure 

26 Switch cards between positions Zlll 
(cont) and Zll8. If operation changes, replace 

card now in Zll8 (TPl 72359). 

Replace (CX802 or CX602) reader . 

27 Tape moves through reader Switch cards between positions Zlll and 
but all marks are sent. Zl l 8. If operation chan~es, replace card 

now in Z118 (TP17235 ). 
NOTE : If an oscilloscope 
or test point signal monitor Replace (CX802 or CX602) reader . 
is available, it will save time 
to use it to analyze th is 
troub le per BSP Sect ion 
592-805-501. 

28 Garb led transmiss ion - one If level O is always spacing and/ or levels 6 
or more levels frequently or and 7 are always marking, check sett ings 
constantly marking or of level selecto r switches on reader and 
spacing. cabinet. 

NOTE: If an oscilloscope Check for loose or broke n card 
or test point signal monito r connectors. 
is available, it will save time 
to use it to analyze this Determine which level is failing, replace 
troub le per BSP Section cards in TTSC module as follows and 
592 -805-501. recheck opera tion after each one. 

LEVEL POSIT ION A:--ID CARD 

0 or 1 Z201,TP172361 
Z203, TP172375 
Z207,TP 1723 85 

2 or 3 Z201,TP1723 61 
Z204,TP 17237 5 
Z207,TP 172385 

4 Z201, TP17 2361 
Z205,TP 17237 5 
2208, TP l 72385 

5 Z202,TP172361 
Z205, TP172375 

6 or 7 
2208 , TP172385 
Z202, TP172361 
Z206 , TP172375 
Z208 , TP172385 
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No. Trou ble Con-ective Procedure 

28 Adjus t reader normally-closed contact for 
(cont) failing level(s) . Check Control Mechanism 

Spr ing Tension - Normally Closed Con-
tact 6.23, Control Mechanism Backstop -
Normally Closed Con tac~ 6.24 or Control 
Mechanism Spri ng Tension - Normally 
Closed Contact Against Backstop 6.25, if 
failing by going marking. 

Replace (CX802 or CX602) reader. 

29 Garbled trans mission no Check for loose connec tions at J801 (A), 
obvious pattern. P201 (T), Pl0l (S) and P701 (N); also 

check for loose card connecto rs. 
NOTE: If an oscilloscope 
or test point signal mon itor Check Universal Transfe r Lever 6. 15 . 
is available, it will save time 
to use it to analyze this Check Timing (Universal) Contact 
troub le per BSP Section Actuator 6.16. 
592-805 -501. 

Check Magnetic Pickup 6.22 . 

Call Test Center and perform loop-back 
test of 202C Data Set. Replace if 
defec tive. 

Replace cards in TTD module as follows 
and recheck operation after each : Z108 
(TP172394) see NOTE (below), Z109 
(TPl 72420), Z121 (TPl 72490), Zl0l 
(TPl 72365), Z102 (TP172347), Z103 
(TP l 72321), Z104 (TP172359~, Z105 
(TP1724 73), Z106 (TP172375, Z107 
(TP172323), Z119 (TP177363), and 
Z120 (TPl 7236 3) . 

NOTE: If replacing card Z108 corrects 
troubl e, look at posit ion of dots on 
adjustable indu ctor on card rep laced. If 
not lined up, adjust inductor to bring 
them next to each other. Res tore card and 
retest. 

Rep lace cards in TTSC modu le as follows 
and recheck operation after each: Z213 
(TP172363) and Z21 4 (TP172363). 

Replace (CX802 or CX602) reader. 

Repla ce TPl 77 149 power supply. 
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No. Tro uble Corrective Procedure 

30 Termina l with rubout delete Verify special wiring for this feature 
feature sends all mark s. (3.17) . Look for loose or missing 

connections. 

Replace cards in TTSC module as follows 
and recheck operation after each: 

BJ(Z215)TP177560, 
BH (Z216)-TP177505 , 
BK (Z217) TPl 72 401 and 
CR (Z202) TP172361. 

31 Signal generator moto r does Observe operation of relay K817-U in 
not run (TP199551 unat tended operation . I : relay doe s not 
recognizer un it , sender in ener~ize, check relay K835-L. This relay 
AUTO mode, reader and shou ct energize when B relay of line break 
winder motors run in and automatic answer assembly ener gizes. 
DATA mode) . If B relay does not energize with AUTO/ 

l\'IANUAL switch in AUTO, tape in 
reader, and RUN-STOP-FREE switch in 
RUN, refer to Troub le 11. 

If B relay energizes but K835-L does not, 
remove power from set, d isconnect con-
nectors from automatic answer assembly 
(AAA) and recognizer un it (A) and check 
continuity between connector AAA, pin 
21, and connec tor A, pin Bl, and between 
AAA, pin 19, and A, pin B5. If cont inu ity 
is missing, check wiring and connectors 
for faults; if continuity is present , replace 
TP199551 recognizer unit. 

If relay K835-L energizes bu t relay 
K817-U does not, replace card in Z829 
(TP303650) and retest. If relay K817-U 
still does not energize, replace card in 
Z830 (TPl 72497) and retest. 

If relay K817- U still does no t energize, 
remove power from set, disconnect con-
nectors from da ta set and recognizer un it 
(A), and check continui ty between pin 6 
of connector th at mates with da ta set and 
pin C2 of connector A. If continuity is 
missing, check wir ing and connectors for 
faul ts ; if continuity is present, replace 
TP199551 recognizer unit. 
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No. Trouble Corrective Procedure 

31 If relay K817-U energ izes but signal gener-
(cont) ator motor does not start, remove power 

from set, disconnec t connector from 
recognizer unit (A), and measure 120 v ac 
between pins A9 and Al0 If this voltage 
is missing, verify tha t ac power cord is 
plu~ed mto electrical service panel; if it 
is, c eek wiring and connectors for faults . 

If 120 v ac is present at pins A9 and Al0, 
clean contact 12M of relay K817-U and 
retest; if motor still fails to start, rep lace 
TP199570 signal generator assembly. 

Replace TP199551 recognizer unit. 

32 Signal generator disc does Call customer receiver and have operator 
not tum after transmitter go into DATA mode and send a trans-
start code is sent (motor mitt.er start code while you remain in 
runs). TALK mode. Listen for a long high-

pitched tone followed by short pulses 
corresponding to the transmitte r start 
code. If proper tones are not heard , 
receiver is at fault. 

If proper tones are heard , measure voltage 
between pin 36 (grd) and pin 32 of card 
connector Z829 while receiver repeats 
transmitter start code with sender in 
DATA mode. 

If this voltage is a steady -6 v ( approxi-
mately ), test / or replace 202C Data Set 
(l.02(c)). 

If this voltage is a steady -11 v to -14 v, 
remove power from set, d:sconnect con-
ncctor from da ta set, and check con tin -
uity betwee n pin 3 of connector that 
mates with data set and pin 32 of card 
con nector Z829. If continuity is missing, 
check wiring and connectors for faults; if 
continuity is present, replace 202C Data 
Set or test interface for presence of 
received data signal using a 914B Test Set. 
If this voltage varies between approxi -
mately +6 v (initially) and -6 v while code 
is received, observe operation of relay 
K817-L. If relay does not energize, 
replace card in Z829 (TP303650) and 
retest. If relay energizes but disc does not 
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No. Troub le Corrective Procedure 

32 turn, clean contact lM on relay K817-L 
(cont) and retest ; if disc still fails to turn, replace 

TP199570 signal generator assembly . 

Replace TP199551 recognizer unit. 

33 Signal generator disc over-
runs home position. 

Replace TP199570 signal generator 
assemb ly . 

34 Reader does not start after If manual operation (without using 
signal genera tor disc recogn izer) also fails, refer to Troubl e 11. 
completes cycle. 

Verify that relay K81 4 is tightly seated in 
its socket. 

Call customer receiver or Test Center and 
have operator go into DAT A mode and 
send a transmitter start code while you 
observe operatio n of relay K814. If relay 
does not energize, check operation of 
relay K835-U. If K835-U does not ener-
rze, replace TP199551 recognizer unit. If 

835-U energizes, check continuity of 
TP155023 BREAK FEATURE switch in 
ON positio n - if reverse channel is used -
or in OFF posit ion - if reverse chann el is 
not used. If continui ty is missing, replace 
BREAK FEATURE switc h; if continu ity 
is present, replace TP199551 recognizer 
unit . 

If relay K814 energizes, verify coding of 
discs (coding TP199580 Disc 6.26 ) at 
sender and receiver. If coding matches, 
carefully wipe off sender disc and retest. 
If operatio n fails again, replace card in 
Z829 (TP303 650) and ret.est; if operat ion 
still fails , replace TPl 9957 0 signal gene r-
ator assembly. 

Replace TP199 551 recognizer unit. 

35 Reader starts after invalid Verify that relay K81 4 is tightly seated in 
transmitter start code its socket. 
received (during stati on 
testing; . Rep lace card in Z829 (TP303650) and 

retest. 

Replace relay K8 14 (TP199589) . 
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No. Trouble Con·ective Procedure 

36 Recognizer unit does not Observe relay K813. If it opens its contact 
hang up call approximately after receiver hangs up, check for a short 
30 seconds after loss of circu it in set wiring between pins 19 and 
carrier. 20 of data set connector or pins A6 and 

A 7 of connector J801. If a short is found, 
repair it and retes t ; if no short is found 
test /or replace 202C Data Set (l.06(c)). 

If relay K813 does not open its contact, 
replace card Z830 (TPl 72497) and retest. 

Replace relay K813 (TP199785). 

37 Beginning of message from Short duration random noise is probably 
sender is missing and / or present on telephone line, causing pre-
garbled reader starts and mature start-up . If so, installing 
stops a few times before TP315900 modification kit (see 3.08) will 
sending balance of tape correct this problem. 
without stopping. 

If TP315900 modification kit is already 
present, check wiring per 7 .17. If good, 
replace capacitor C601 (TPl 71461) and 
retest; if trouble remains, replace resistor 
R2 (TP182770). 

38 Improper discrete time-out Inspect strapping on card TP303292: 
period, using TP320296 4 seconds - strap across R3 and R4 
mode control modification 8 seconds - strap across R3 
kit at send-receive station. 12 seconds - no straps at R3 or R4. 

39 LOCAL switch ( on Examine switch TP323785 and resistor 
TP326713 local control TP129852 . Replace if defective. 
cable - option) does not 
place set in LOCAL mode. Inspect local control cable (TP3267 13) 

connectors - AL at data set and BL at DS 
connector of "Y " cable. 

40 Remote receiver receives Check wiring for too:;e or wrong con-
garbled data when PARITY nections (7 .16) . Make certai n cards are 
CHECK switch of SA120 is properly lined up. 
ON (output normal when 
PARITY CHECK switch is Check straps on card MC422 (should be 5 
OFF }. straps closed and 7 open as specified on 

card for parity insertion in level required). 
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No. Trouble Corrective Procedure 

40 Replace cards in SA120 as follows and 
(cont) recheck operation after each one: 

piggyback card MC206 (TP322206) on 
card MC00l, 
piggyback card MC206 (TP322206) on 
card MC002, 
card MC00l (TP322001) or 
card MC002 (TP322002). 

If trouble remains after all cards have 
been replaced individually , replace in pairs 
to isolate defective cards . 

41 Parity not inserted - data Check wiring for loose or wrong connec-
received identical to data tions (7.16). Make certain cards are 
sent (PARITY CHECK properly lined up. 
switch of SA120 ON). 

Wiggle "sandwich" of cards in SA120 and 
compress it to be sure all connections are 
tight. Recheck operation. 

Check straps on card MC422 (should be 5 
straps closed and 7 open as specified on 
card for parity insertion in level required). 

Replace entire "sandwich" of cards and 
retest. If t rouble remains, replace entire 
SA120 . If t rouble disappears when all 
cards are replaced, replace cards in 
original "sandwich" one at a time as 
follows to isolate trouble to a single card 
(retest after each): 
MC0Ol (TP322001) (withou t piggyback 
card), 
MC422 (TP322422) or 
MC002 (TP322002) (without piggyback 
card). 

If trouble remains after all cards have 
been rep laced individually, replace in pairs 
to isolate defective cards . 

42 Parity inserted incorrectly Check straps on card MC422 (should be 5 
by SA120 (data bits straps closed and 7 open as specified on 
correct). card for parity insertion in level required). 

Check strapping of terminals W, X, Y, and 
Z on card MC00l (W and X, Y and Z 
should be strapped to provide even parity 
output, W and Y, X and Z should be 
strapped to provide odd parity output). 
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No. Trouble Corrective Procedure 

42 Replace entire "sandwich" of cards and 
(cont) retest. If trouble remains, replace entire 

SA120. If troub le disahpears when all 
cards are replaced, rep ace cards in 
orIBinal "san dwic h" one at a time as 
fo ows to isolate trou ble to a single card 
(retest after each): 
MC00 l (TP322001) (without piggyback 
card), 
MC422 (TP322422) or 
MC002 (TP322002) (without piggyback 
card). 

If trou ble remains after all cards have 
been replaced individually, replace in pairs 
to isolate defective cards. 

43 Remote receiver runs closed Check wiring for loose or wrong connec-
when PARITY CHECK tions (7.16). Make certain cards are 
switch of SA120 is ON. properly lined up. 

Wiggle "sandwich" of circuit cards in 
SA 120 and compress it to make sure all 
connections are tight. Recheck operation. 

Place continuous-loop test tape in reader 
and send ta pe to Test Center. Measure 
voltage between term inals 1 and 3 on 
terminal board TB4 (end of SA120) while 
tape is being sent. If this voltage is a 
steady 0 v, check contacts and wiring on 
bypass switch assemb ly (7 .16). If this 
voltage fluctuates near 0 v (positive or 
negative, but not a steady -5 v to -7 v 
measure volta&e between terminals 2 and 
3 on TB4 whi e tape is being sen t . If volt-
age fluctuates near -7 v, check contacts 
and wiring at bypass switch assembly. If it 
is a stea dy -6 v to -10 v, replace entire 
"sandwich" of cards and retest. 

If trouble remains , replace entire SA120. 
If troubl e disappears when all cards are re-
placed, replace cards in original "sand-
wich" one at a time as follows to isolate 
trouble to a single card (retest after each): 
piggyback card MC206 (TP322206) on 
card MC00l, 
card MC00l (TP322001), 
piggyback card MC206 (TP322206) on 
card MC002 
and card MC002 (TP322002) . 
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No. Trouble Corrective Procedure 

43 If trouble remains after all cards have 
(cont) been replaced individually, replace in pairs 

to isolate defective cards. 

44 Remote receiver runs open Check wiring for loose or wrong connec -
when PARITY CHECK tions (7.16). Make certa in cards are 
switch of SA120 is ON. properly lined up. 

Wiggle "sandwich" of circuit cards in 
SA120 and compress it to make sure all 
connections are tight. Recheck operation. 

Check 1-1/ 2 amp fuse Fl (TP143631) on 
SA120 chassis. 

Check 3/8 amp fuse F2 (TP159269) on 
SA120 chassis. If blown, replace card 
TP322019 then replace F2. 

Replace card TP322019 and recheck oper-
ation . 

Place continuous-loop test tape in reader 
and send tape to Test Center. Measure 
voltage between terminals 1 and 3 on 
terminal board TB4 (end of SA120) while 
tape is being sent. If th is voltage is a 
steady +6 v or less (bu t positive), check 
contacts and wiring on bypass switch 
assembly (7.16) . If this voltage fluctuates 
near 0 v (positive or negat ive, but not a 
steady +5 to +7 v), measure voltage 
between terminals 2 and 3 on TB4 while 
tape is beinf sent. If this voltage fluctu -
ates near + v, check contacts and wiring 
on bypass switch assembly. If it is a 
steady +5 to +7 v, replace entire "sand-
wich" of cords nnd retest. If trouble 
remains, replace entire SA120. If trouble 
disappears when all cards are replaced, 
replace cards in original "sandwic h" one 
at a time as follows to isolate trouble to a 
single card (retest after each): 
piggyback card MC206 (TP322206) on 
card MC00l, 
card MC00l (TP322001), 
piggyback card MC206 (TP322206) on 
card MC002, 
or card MC002 (TP322002) . 

-35-

-------------- -- -------- - ----- - ··-- ·- ····· . ···-··-



No. Trouble Corrective Procedure 

44 If trouble remains after all cards have 
(cont) been replaced individually, replace in pairs 

to isolate defective cards. 

45 PARITY CHECK switch (if 
present) inoperative. 

Replace TP327640 bypass switch 
assembly. 
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6. ADJUSTMENTS 

6.01 Following are the adjustment paragraphs referred to in Troub le Analysis 
Tables in Part 5. 

6.02 After making each adjustment, tighten all screws and/or nuts loosened 
during adjustment procedures. Recheck requir ements and if necessary, 

refine adjustme nt. 

6.03 Illustration " ... View" references consider "Fron t View" to be the view 
obtained by an attendant facing the control panel. 

6.04 Gear Mesh 

Requirement 
Barely perceptible backlash between reader gear and motor gear measured 
at four points around motor gear. 

To Adjust 
Position reader with its mounting screws loosened. If requirement cannot be 
met, loosen motor mounting screws (not shown) and reposition motor. 

0 0 

0 0 

Motor 
Mounting 

Sorew 
Locations 

0 

0 

Motor 
Gear 

.37. 

Reader Mounting 
Screw Locations 

0 0 0 

Reader Gear 

(Top View) 



6.05 Chad Depressor Bracket 

Requirement 
,-----Min some---Max 0.030 inch 

clearance between sensing arm and depressor bracket when sensing arm is 
held against depressor bracket. (Hold depresso r arm clear (not shown) of 
winder arm.) 

To Adjust 
Loosen sensing arm pivot stud. Position stud up or down to meet require­
ment . Tighten stud. 

(Front View) 

Chad 
Depressor 
Bracket 

Sensing Ann 
Pivot Stud 

6.06 Winder Switch Electrodes 

Requirement 

Chad 
Depressor 

Ann 

Winder 
Sensing 

Arm 

Winder 
Switch 

Winder switch electrodes should be on the same horizontal plane. 

To Adjust 
Loosen mounting clamp screw. Rotate switch within its clamp to meet 
requirement. 
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6.07 Winder Switch Mounting Clamp 

Requirement 
Winder motor should start when the rear edge of the sensing arm is 

~- -- Min 3/8 inch---Max 1/2 inch 
from the top cup mounting hole. 

To Adjust 
Loosen mount ing clamp screw. Rotate clamp and switch to meet 
requir ement. 

Switch 

It 

/I 

Sensing Ann 
(Rear Edge) 

. " 
~ # 

\ 0 // 

)"-----/ 
Cup Mounting 

Clamp and 
Screw 

-39-

Top Cup 
Mounting 

Hole 

0 

(Front View) 



6.08 Tape Unwinder Arm 

Requ irement 
(a) Tape guide arm should be stopped by the brake wire and not by cup 

mounting screw. 

To Adjust 
Loosen brake lever locknut. Move brake lever eccentric post to meet 
requ irement. Tighte n lockn ut. 

Requirement 
(b) Tape guide arm shoul d be abou t even with right edge of cabinet . 

To Adjus t 
Loosen tape guide arm moun ting screw. Tak e up play be tween notch in 
brake lever and tape guide arm to left. Bend tape guide arm to meet 
requir ement. Begin bend appr oximately 1 / 4 irn;h from cup. 

Brake 
Wire 

ff 
II 
\I 
\\ 

~ 

(Front View ) 

Tap e Guide 
Arm Mo unting 

Screw 

~ 

= 

~ ----= ~-==-

Right Edge 
of Cab inet 

Tape 
Guide 
Arm 

I/ ------ Cup Mounting 
~ Screw 
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Brake Lever 
Eccen tric 

Post 

Brak e Lever 
Lockn ut 



6.09 Tape Lid 

Requ irement 
(a) Radiu s of tape guideplate should match contour of tape lid.-----~ 

(b) Feed wheel groove in tape lid should line up wi th slot in tape guideplate, 
and tape lid vanes should be centrally located be tween slots in tape guide­
plate. --------, 

Tape Guideplate 

Tape Lid 

(Top View) 

Tight Tape Bail 

(c) Two flat bearing surfaces of tape lid should rest against tape guideplate, 
and remaining bearing surfaces should be within 0 .005 inch from tape 
guide plate. 

To Adjust 
Loosen two mounting nuts and screws. With locating pin engaged in tape 
guidep late slot, position tape lid to meet Requirements (a) and (b) . Press 
tape lid against tape guidep late and tighten nuts and screws to meet 
Requirement (c). 

(Right Side View) 

Tape Lid Latch 

Locating 
Pin 

Tape Lid Bracket 
With Post and 

Spring 
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6.10 Tape-Out Pin 

Requirement 
(a) With control lever in FREE position: 

Min some---Max 0.010 inch ---- - ------------, 
clearance between tape out pin and tape guideplate. 

(b) With control lever in RUN position, tape-out pin should be stopped by 
tape guideplat.e. 

To Adjust 
Place control lever in FR EE position. Loosen screw which secures tape-out 
arm to tape-out extension. Position tape-out pin by means of pry points. 

Tape-Out-Pin 

(Front View) 

Tape 
Guideplate 

Pry 
Points 
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6.11 Start-Stop Contact Assembly Bracket 

Requirement 
(a) With RUN-STOP-FREE lever in STOP position: 

Min 0.010 inch---Max 0.015 inch------- --- --­
gap between normally closed contacts. 

To Adjust 
Position contact assembly bracket with its mounting screws loosened. 

Mounting 
Screws (2) 

Contact 
Assembly 

Bracket 

Start-Stop 
Contact 

Assembly 

RUN Position 

Insulated\ 
Pad 

' \ 
\ \ 

Tight -Tape 
Ann 

Extension 

STOP Position 

RUN-STOP­
FREE Lever 

(Front View) 

Requirement 
(b) Tight-tape arm extension should fully engage insulated pad on swinger 

tip. Swinger should be approximately parallel to rear plate.------' 

To Adjust 
Loosen screws securing contact pile-up to assembly bracket . Position 
start-stop contact assembly (continued in 6.12) . 
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6.12 Start-Stop Contact Assembly Bracket (continued) 

Insulated 
Pad on 

Contact "Pile-Up" Contact 
Screws (2) Swinger 

Start-Stop 
Contact 

Assembly 

RUN Position 

Tight-Tape 
Arm Extension 

Requirement 
(c) With RUN-STOP-FREE lever in 

RUN position, there shou ld be: 
Min 0.003 inch ________ __. 

STOP Postion 

RUN-STOP· 
FREE Lever 

(Front View) 

clearance between insulated pad on contact swinger and tight-tape arm 
extensio n. 

To Adjust 
Loosen contact "pile-up" screws and position assembly until requirement 
is met. 
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6.13 Tight-Tape Arm 

(Front View) 

Tight-Tape 
Arm 

Tight-Tape 
Lever 

Tight-Tape 
Bail 

Pry 
Points 

Tape 
Guideplate 

Requirement 
Bottom set of contacts should open when tight-tape bail is raised: 

Min 0.045 inch---Max 0.075 inch -- - ---- - ------' 
from tape guideplate . 

To~us t , 
Place RUN-STOP-FREE lever (no t shown) in RUN position. Loosen 
screw which secures arm with hub to tight-tape lever. By means of pry 
points, pos ition tight-tape arm to satisfy the following: 

With a 0.040 inch gauge between tight-tape bail and tape guideplate, 
contacts should remain closed. 

With a 0.060 inch gauge between tight-tape bail and tape guideplate, 
contacts should open . Check contacts visually . 
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6.14 Sensing Bail 

Requirement 
With sensing fingers in lowermost position: 

Min 0.008 inch---Max 0.012 inch -- - ------ - --, 
between highest sensing pin and surface of tape guidep late. 

To Adjust 
With nut on sensing bail eccentric friction tight, adjust eccentric . 

Tape 
Guideplate 

Sensing Bail 

Sensing Bail 
Eccentric Nut 

(Outside of Frame) 
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6.15 Universal Transfer Lever 

To Check 
Trip clutch and rotate earn until sensing fingers are in their uppermost 
position. 

Requirement 
With numbering dial detented in number 5 position, sensing fingers 0, 6, 
and 7 shou ld be : 

-----Min some---Max 0.012 inch 
below (not flush with) tape guideplate. 

To Adjust 
Loosen eccentric lever pos t nut friction tight. Insert wrench into post 
socket and rotate post. 

NOTE: Identifying slot on lever eccentric post should be in the 
~ven l.o eleven o'clock position . 

Sensing Fingers 
0, 6, and 7 

Codelevers 
0, 6, and 7 

7 Codelever 
Cam 
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Numbering 
Dial 

(Front View) 

Codelever 
Cam 

(Right Side View) 

6 Codelever 
Cam 



6.16 Tim ing (Universal) Contact Actuator 

Requirement 
With stra ight edge along left end s of actuator bars, timing actuat or bars 
should be in line with code reading actuator bars. When main shaft (not 
show n) is rotated, tim ing actuator bars should start to move with code 
reading actuator bars. 

To Adjust 
Loosen nuts which secure guidepost to sensing bail. Rotate guidepost to 
meet requirement . 

Left 

Guidepost Nut 

Adjus tment Hol e 

Timing Actuator Bars 

□ 
D 
CJ 

C1 
CJ 
D 
D 
D 

Front Plate 

Transfer Levers 

Sensing Bail 

Guidepost 

Code Reading Actuator Bars 

(Top View) 
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6.17 Magnet Assembly 

Requirement 
(a) With magnet energized, armature should contact and be flush with core 

faces. 

To Adjust 
Remove magnet assembly from unit. With armature bracket mou nt ing 
screws loosened, press armature firmly against core face and tighten 
screws. Replace magnet assembly. 

Requirem ent 
(b) With magnet de-energized and followe rs on high point of cams there 

should be: 
Min 0.003 inch---Max 0.006 inch--------------, 

clearance between blocking surface of blocking lever and feed cam 
followe r. 

To Adjust 
With magnet assembly mounting screws and adjusting plate locking screw 
friction tight, position magnet assembly mounting bracket by means of 
pry points. Tighten locking screw (proceed to 6.18). 

Magnet Assembly 
Mounting Bracket 

Armature Bracket 
Mounting Screw (2) 

Armature 

Pry Points 
Magnet 

Adjusting Plate 
Locking Scr ew Magnet Assembly 

Mounting Screw 

(Front View) 

-49-

Feed Cam 
Follow er 



6.18 Magnet Assembly (continued) 

Requirement 
(c) With magnet energized and followers on low poin t of cams : 

Min 0.005 inch--Max 0.010 inch ------- --------, 
clearance between top surface of blocking lever and feed cam follower at 
closest point. 

To Adjust 
With magnet assembly mounting .screw and pivot screw friction tigh t, 
position magnet assembly by means of pry point. 

Rear 
Plate 

Adjusting Plate 

Pry Point 
Blocking Lever 

Pivot 
Screw 

.. '[Il' ., ' 
1' I 

'' ' .. ,, l,. , 

Magnet Assemb ly 
Mounti ng Scre w Magnet 

(Front View) 
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6.19 Feed Wheel Detent 

Requirement 
With play in tape taken lightly toward right, feed wheel should center 
sensing fingers in code holes of new, conforming perforated tape . 

To Adjust 
With tape lid (not shown) unlatched, feed pawl held away from ratchet, 
and sensing fingers moved to lowermost position (not shown), loosen 
detent eccentric post to friction tight and adjust detent eccentric to meet 
requirement. 

(High Part of Detent 
Eccentric in This Direction) 

;er 

Detent 
Eccentric 

Post 

Ratchet 

(Front View) 

Feed Wheel 
Detent 

Feed Pawl 

(Top View) 

Tape 
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6.20 Feed Pawl 

Requirement 
With high part of feed-pawl eccentric to the left and sensing fingers in 
lowermost position (not shown), there should be : 

~- --- Min some---Max 0.003 inch 
clearance between feed pawl and ratchet tooth just engaged. 

To Adjust 
Remove tape guideplate by loosening its mounting bracket screws. Loosen 
eccentric screw nut and rotate screw. Recheck at closest tooth thro ugh one 
revolution of feed ratchet. 

NOTE : Recheck Sensing Bail (6. 14) 

(Front View) 

Feed 
Cam 

0 
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6.2 1 Inertia Stop Lever 

Requirement 
With feed pawl in lowermost posit ion: 

.---- -- Min some---Max 0.012 inch 
clearance between notch in inertia stop lever and feed pawl. 

To Adjust 
Remove top plate by loosening its mounting screws . With eccentric stop 
post nut friction tight, rotate stop post to meet requirement . 

Inertia 
Stop Lever 

Eccentric 
Stop Post 
and Nut 

, ... ------;:Feed 
1,.., Ratch~t 

Feed Pawl 

(Front View) 
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6.22 Magnetic Pickup 

Requirement 
(a) With sensing fingers (not shown) in uppermost position, magnet slug in 

flywheel should be adjacent to pickup coil core. 

To Adjust 
Loosen nut on end of main shaft. Remove screw and nut (at rear of 
flywheel) from shaft. Position flywheel to place magnet slug in same 
quadran t as pickup coil. Rep lace screw and tighten nuts. Loosen coil 
bracket holding screws and position coil adjacent to magnet slug. 

Holding 
Screw 

Pickup Coil 

Sector 

(Front View) 

Direction of 
Rotation 

Nut 

Requirement 
(b) At closest point between magnet shlg and 

pickup coil core, clearance should be: 
i----- ------Min 0.003 inch---Max 0.006 inch 

To Adjust 
Loosen screws holding coil bracket to 
sector and appro ximately center the pry 
point . Tighten upper screw friction tight . 
Position coil bracket to make rough 
adjustment. Tighten lower screw. Loosen 
upper screw and refine adjustment . 
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6.23 Control Mechanism Spring Tension - Normally Closed Contact 

Swinger 

Mounting Plate 

Held Away 

Swinger 

(Front View) 

Requirement 
_.__ ______ _ Min 30 grams---Max 50 grams 

Backstops 

to open contact. 

To Adjust 
Bend swinger, using TPl 72060 contact 
bender. 

6.24 Control Mechanism Backstop - Normally 
Closed Contact 

Requirement 
'--- N onnally closed contact leaves should be 

parallel to mounting plate and in line with 
each other. 

To Adjus t 
Bend backstop, using TPl 72060 con tact 
bender. Gauge by eye. 

(Front View) 

6.25 Control Mechanism Spring Tension -
Normally Closed Contact Against Backstop 

To Check 
With swinger held away. 

Requirement 
1---------- Min 4 oz--Max 7 oz 

Backstop 

to move stationary leaf away from backstop. 

To Adjust 
Bend stati onary leaf and, if necessary, bend 
backstop away from leaf (using TPl 72060 
contact bender) and form leaf to increase 
tension. Reposition backstop to meet 6.24. 
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6.26 Coding TP199580 Disc 

ST (Not Cut) 

13 

12 

8 

Unbroken etched spoke patterns, as illustrated , on the coding disc are marks, 
and broken patterns, not illustrated, are spaces. Segments are numbered as 
shown. Use the comer of a screwdriver or any other sharp instrume nt to break 
etched pattern at neck of pattern. Metal must be scraped completely through. 
Wipe disc using a clean soft cloth and remove all dirt or fingerprints. Replace 
coding disc, tighten wing nut, and replace cover on signal generato r. 
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7. WIRING DIAGRAMS 
7.01 Following are the diagrams mentioned in Trouble Analysis Tab le -

Part 5. 

7 .02 202C Data Set - Connector Lead Functions 

PIN DESCRIPTION FUNCTION 

1 Prote ctive Ground Frame and power cord ground . 

2 Send Data For transmission of data to receiving 
station . 

3 Receive Data On a send only station, used to receive 
discrete transmitter start code (when recog-
nizer uni t is present). On a send-receive 
station, used for all incoming data . 

4 Request to Send Conditions data set to transmit . 

5 Clear to Send Indicates data set is prepared to transmit 
data . 

6 Data Set Ready (Interlo ck) Indicates data set is in DATA mode . 

7 Signal Ground Establishes the common ground for all 
signaling. 

8 Carrier Detect Indicates data carrier tones (from a remote 
sender) are being received. 

9 +17.5vto+ l8v Provides voltage for permanent control 
functions. 

11 Reverse Channel Send Conditions data set to transmit reverse 
channel. 

12 Reverse Channel Receive Indicates reverse channel (from a remote 
sender) is being received . 

19 Remote Release Connected to diin 20 to accept or retain in-
coming calls; isconnected from 19 to 
terminate call. (Th is connection is perma-
nent when recognize r unit is not used.) 

20 Remote Control Common Connected to 19 and/o r 21 as explained in 
(Data Terminal Ready) Remote Release and Ready. 

21 Ready Connected to 20 for automatic answering 
of incomin g calls. 

22 Ring Indicator Spare 
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7.08 Interconnecting Diagram for Sender Terminal Cabling 

(S 7 04 •• 
ex or 7 .06) 

- TP199620 "Y" CABLE TAPE 

(See 7 . 05) 
(Used Only on READER 

I 
Send-Rece ive Station) (See 7. 04) 

TP !51411 ("rerm.wal 
c ,Strip 9 Pts) 

J80! 
A 

minal 
Pts) 

Lc_J--TP 151451 (Ter 
Strip - 4 

c:: .s -- TPl46527 
D' 

MERCURY 
~~; LINE BREAK JG -G SWITCH 

" "' ;g li: AND ANO 
l>l JJ .. - -- --
~;. :: AUTOMATIC - ~ 

0 Eu -.!L TAPE -- ANSWER 
0 

~ 
0 -~ <D <D - WINDER ., ., '(See 

~ ASSEMBLY - -- 7. 10) I 
(See 7. 04) 

7 

TELEPHONE LEVEL 

(See LINE SELECTOR y TPl46632 
(Option) SWITCH ANO ~ CABLE . 02) ' TPl48156 CABLE (See (See 7 . 06) 

\ C:ONTROL ' , G, 7 . 09) 
PANEL 

-;;;l B TP199630 TPl459 07 H. J, 
202C E,F 
DATA ~ / CONTROL 

SET - SEND_.,, 
., PANEL 

w ' (See 7 .06 , 7.08 or 7.09) 
RECEIVE 
~'WITCH ORIGINAL DATA 

(4 '"uSll1on) S~T CONNECTOR 
-TP148156 CABLE 

POWER -- (S• • 7. 05) (See 7 .10) 
PLUG u -~ !. ~ 0 

~ .... N C "' / -
(See NNECT___.. 

DATA SET 
co 

TO 
(0 

IPtUGAV 
7 .06) (See 7. 10) (See 7. 10) 

n Send-Only 
s T R 

Station) J801 PIO! I I P201 I I P902 I 
TP199555 

PROTECTED TTO TTSC TPl77 149 
UMTTENDED TRANSMITTING TRANSMITTER MULTI· 

(See 7. 07) _., TRANSMITTER DISTRIBUTOR SIGNAL VOLTAGE 
RECOGNIZER CONVERTER RECTIFIER 

MODULE 
I P901 (See 7 . 11, 7 . 12, 7. 13 and 7. 14) / 

TP!99556 CABLE-
(See ~ ix t (See 7. 07) POWER 7 .0 4) PLUG 

DATA (120 v ac Input) TP146538 
SET (for TPl46420 NOISE 

j" --Send-Only) .. POWER SUPPRESSOR 
or - -~ I 0 -- 0 CORO .... .... 

ST (!or "' "' =D J AUX - --Send-
-TP327647 r-ir in u I L ALARM 

Receive 
A CABLE Set) 

(For SA!20FA) y ELECTRICA L TERM INAL 
(9 Pts) 

(See 7. 15 or 7. 16)/ 
SERVlCE STRIP 

AC PANEL 
CONVENIENCE ---(See 7. 04) 
RECEPTACLE 
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7.04 AC Wiring for Sender Terminal 

1'901 

I - Jg OI 120 y AC TP14663 8 NOISE SUPPRE SSOR ~~>:: 120VAC wi!1J -- 0.34-~ 55o;.;.--;w -
~ >- l 

I 
AC POWER INPUT W I I I 

I . V roTP1 1110M ULTI, 05JJf os F I I 
~A }-J VOLTAGERECTIFI&~ --~ J__L , ' :.::.:._m: 

~

AC POWERINPUT j l .~s.ur ~~.~r: l1 
T0 202COATASET ~ 1-- . , O$.uF I :! 

I BKI IBK, I 
3 

I 120 V ,\C L (2) _ 0 .3 4 .J'\.. 660JJH _ __ J l, 
f---?1~ .~.- .....:.::::....:..c=---+-' 4 2 I. 120 V AC 

I - r-- - -- -------- ---- - t-' 
WINDER MOTOR 

VIBRATION MOUNT 
GROUND NUT 

<t'PII T636 

1 
STRAP 

D INSULATOR 
MOUNTING 

GROUND SCREW 

FRONT PANEL T Pl45944 
MOUNTING BRACKET 

GROUND SCRE W 

START CAPAC ITOR 
88- 108 u f 

TP 146522 

r --, 
~I 

I I C- 1 

MOTOR ST ART -t- --, 1 
RELAY I K I 

ST ART WINDING 

TP16 l984 
READE R MOTOR 

THERMAL CUTOUT 
(Reset Bulion) 

TP153631 
NETWORK 

' ' L - J 

c-2-- ....., 
J 
r -, 

to:n .,r 1 • EG 

T 

5 

TP149974 
MERCURY 

$WITCH 

or 
T P309899 
NETWORK 

C INSULATOR 
MOUNTING GROUND 

SCREW 

TO 
AUX 

ALARM 

~'7.Q ,ec _ _ _J 1E2 ~ 
L J TP14597I 

- READER rF2 , 

TP15363 1 
NETWORK 

TP120 165 r 
10 AMP 
FUSE 

' Li t 1 ,. 

20 
19 

1' 1' 

I I 
I I 

U T P146340 E LECTRI CAL 
SERVICE PANEL 

12 

~1~'i 
. ~ / 

11 
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15 ,, ' 
~1 3~ 
T / 

14 

'=" SWITCH 

BK 
, G 
:w 

I I I -, 1,---.,.---, 
I F l I lo. 
L __ J [i7.Q'.(; _ _J 

""TP 199609 
WINDER 
SWITCH 

AC HOT } 120 V AC 
P.CGRD 60 HZ 
AC COM INPUT 

T P146420 
POWER CORD 



7.05 TP199610 Send-Receive "Y" Cable Feature 

TTS C 
P201 P701 DSC 22 21 19 6 

SERIAL t '1 : ~ 2 : os.i~ ~;'. __ j%_~~ 1) 202C 
DATA 
SET OS 
__L.,, _I 
7""' 2 ' ' 

I I 
I I 
I 
I 
I 

SR SWITCH SICNA~ 1~ i's;~-!- , 7'> . /'>!-, --------- -' '-, 
s 1::c.wr10:< 28 (kd.l'i 1 1 1 

ST OS 
N I 

AL I,. . · S 31 .,; 36 ' r • 1-'_ R~,=3_,2 __ _., ,_ __________ _.,,_-t-<Z'~,.._.I_,__,__ 
""'!s-n 3 1 1 

.,. T 34' 
• 

I 

I .! 48 ~ -
-t<3 t,-'-<~------------- --- -l-- -->--<:,.....,.__._ -+-<,.f4.--I--I-J 

~. •, ,•~ ALL ~tntON 2,\ cReart 25 
I I 

4--<>"'~--- -4-~ -~v' 
I • , 
I , Hi',-1- ..j..J 
I I 
t 41 I , +<s~,-L·~ ------~ 1- --...£& >--l---- -1--<>--1--1----1--- '-<,5 

+<6 _:! l S S t CTIO:',: 1,.-.._·,_oo_,_,' ,:A::;L"'L"----I- --- -I- - I--I--I--- -I- - J.<';' ,; 
2~ r • 6 I :6'-;.._: ..._, : -.,---,, L...-1,,, 1,,_.,,.__...__,__, 

1 3 S-R - '\ RE~'IOVEl--l- -1-- 1--
1 T ~ WHEN 
I • TP l9 9551 t< 7 t !~ CTIJ():-1 .. !;L"-'0_".,.:";c.:;~ l,"L"- ---'- -'--' IS"-'U"S=ED 
I I -. 
I I (2 1 •· " · 

V • 

1 
- 26 30 . ... 

2i' 
• 2• J:l20~l . ... YVV 

2. 7K 

I 

I 
I 

~28 V 

A 
I 
I 

T 1r~l 
' 

..J .. 
"' 

,. 
., 
,. 
. , 

•. 

~a -

) o 

:: Bl 

I : ,..,,- T ~ / 
I _I -.: ---. 4.6 , +< s,~ _____ __ _,,_ _____ _ -.1.....;-;...._-1-_1- -1--1- _ 1- __ .J.< ,, s~"+-+ ------+ 'K'~ 
+< 9 I 40 

7 
-".}~~ I S'tltP 2._;: 5i'Rl P 

,. 
., 

-t<11,A1-- ------ ..i:..I.ll..-.b._.:.:._,s.olvl,a4,,....4 l-+-+-! l-+- - ...;..d~E-i--+-------!~~ 
-t<iziA- -- ------...! 4~2 -- +--+---l---l-l-+- -1--4----+<'12i~: .... +-- -- -.....: 'K'a 

,. ,, 
,: 

J30 
' I 
I 

>t 
>l-

I 
I 
I 

~ 
I 
I 

~ 
I 
I 

>t-
>t-

I 
I 

>t-
I 

' >t-
I 
I 
I 

>t-
I 

>f-
>t-

+<21~ lS,(R~◄l-'..:S:._~c,l'-'3----+--+--lf-+--+-f-+--+--_.<J1 ~ t 
1 I ALL R 14 1 

-k 23(1 37o SPARE ,. ~-R 1-;7 : 

., Al >t-

1 I """'! T l,r, I 

I I 12s£Cr l0 r.' I A (ltee1J◄ ••~•~,:7fl::.__-j-+--+ -lf-+ -+-I-+--+- -- +< · :«:.....+-----~ •· •, ,! t<2
~ I : R 8 ,

1 
,, Ao ': 

I I -S-R 9 ., 1 
I ~ ' ~ I 
1 I T 10-, 

1
,-.o )i-

0 I I 39 .... 
-t<1 ~ ~ 38 ; ~l , , ·1 >r 
-1<22" T ,, 22 AC 2( :)A, )l.. 

8 RT -);_- , - ;,;;,_-, - :, - ,-, , -, ,- , ,- : [:--· -, -. ,- - I I 
' ., ' POl,'ER I ( 0:,. '-..!. 22 20 2 1 ll 8 13 6 5 4 3 2 7 •~- ---'- , ,. ... 1 ff 

OS -t-t-4'-t--t-----t----'f'-~-t--t--
RECEIVER TER~ONAL 
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TPI995;1 PROTECTED 
UNATTE~ "DED TRA NS• 

MITIER KlT 

.._ 



7.06 Interfaces Between Line Break and Automatic Answer (TP146527) 
to Control Panel and CX Tape Reader 

B ,--- - --- -
C AAA AAC J60l CONTROL PANEL 

T P315~ 0 ~t0 Dff 1CA1'!0 N KIT'WIH INC - l !'llSERT l ;s,_ I 
,- --- - --'-'> l ~>tf-f-l, 

RI 
(G) ;>()On 1 1 '2W J - F 

,--~ \A ,,_ .... _....,_ ~ C l= ..,.-<.-89 
TB602- 2 TB602-5 (2L) (IL) -28 V 

I 
I 
l 
I 
I 

~- - - ~ 8 )>+1-+➔ 
(J) 

(Z601A) 

(Cl B) 
C60l 

Cl • 
2 

(ClM) 900 J.lf' 

R2 

TB 50! · 4 270 /\ TB602· 1 
4 W 

NOTE· Only required on urut.S not &tamptd 
AA, l'Cffl(ll,'C l eads on 8 rtl 11y - 8 8 13 to 8 12 
anCI 88 to 912M . Add lead Si 01A &0S1018 , 
Add <Md E(;S.&3, rnn o11t EC&20, 

B8M B8 

B 
TO CIR CU IT ~ -£ 

CARD 
CONNECTOR D,R•4- - -- --' 

I I 
1-28\1)4---le-----1+.il, r.f~,,, 

Retu rn 
I 

I 
I 

I .,_ L-+ -+1- ~' r28 V.r1 
I I 
I I 

---""23)>-'I--'➔ 
I I 1 
I I I 

_ _._,.10~ IO•)r-t--, 
I I 
I I 
I I 
I I 

I I ~IANU
1
AL 

,+---l- f-+-1.-
1 S2 ' I '~ I '--- - -'----' 
I 
I 
: ex TAPE 
I J801 B READER 

K K-5 MOTOK ST ART RELA 'I' 1 I I 
i--, ,..._K-- l-0- - ..... --1 ---+--1- J---C"-" 18:>-l--~~ !8)-j---+(13 

A RD EC520 
7.6018 

RI I I 
I 

TAPE-OUT I I I 
J •C - 28 V 250<'> I I I CONTACT 

,- -1-- M _ __ J:.,-,.:r_ -l C usE111u:.AK Ru ..... v J - l I I I OPERATING 
2L 1 L 9 )'i- --i- ~ 9 )t--+<2 9 MAGNETS 

~ 25n J -0 J · J 1 ~ I I 
8 - 28 V -,-<>-"vV\r<t-1~++~ + ~ i4 2~2 5)i--+<1 i~-; (;:l);!::~~!!(4J, ) I 

EC520 ;:! J -M CR2 H•I R2 H·2 CR3 I I I I t> 
Z601A 5 ~ 5 'u....._J l •l?+~ :;:.:~ :5(13'3)1 I 

J- L J- B I ,,-.-----P ~ 
AUTO. ANS RELAY "1___u l-1""u""""'-== ="-'-- -- +-1--._ ~-"' 7,,---;7 7 )-1--t(i. RUN- STOP & 

I I I I I 
C •!f--473>-i---\7 s )-1--+<Z ~lf-+-TI GHT-T Al' E 

C 
4 

B 5 I I I I I RUN 
1-"<>-<>---4-"---~ •~0c..-µ 1-- -,. .:.2M2 •~ 1s 

9 13 I I I 
I I I 
I I 1 
I I I 
I I I PLUG A 

I 
,_ _ _ ,,_IN:.!T.:;E.!!R!!LO~C::!K!._-!--4 6 ~ ., 1

1 
C2 

51018 ~~ 
I REMOTE RELEASE I 
) ,- - ======::.._.;.:,,. 19)+---ptv-.J. B5 
j 11 REMOTE CON1'ROL I 1 

1 

{ 

20 I I : 
L - OPEHAT E 13 READY I I 
AS A3 .- - • A I 21)f---r)•H D1 

-TES T l l M t.l NE BREAK I I 
'-------=S:.: l.JOIB 22~ •H CIO 

l I I 
I I I 

B RD 

F 

-28 V 
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7.07 TP199551 Discrete Calling Recognizer Feature 

8 

BM 

K817· L 
J 1001 

I 
I 

SlGNAL 
GENERATOR 

ASSEMB L Y 
(T P199570) 

2L Fl~L- _ __,, 12 l6L (E) -28 V co m,01< 

HOM lNG 
I RECOG~IZER 
Ip (F) 28 28 

r--- - 14 )i- -- - --- -f? H;,,- - -<>,c-;-1'':7- - .. 
14 12 

2 
0.01 •f K8l 7· L K8 14 

(A) 8 12 

2 828 
LOCA L 
SIC ~AL 

(Cl 9 I 

Z828 
SA>I PLE 

RE LEASE 
COIL 

(G) I GO 

Z82 8 

K817• L 
- 12 V ♦-::0-1t-~,-;t---rn~-

E Cl S 5 
3 

3 K835·L 

K835· U 

2830 
EC 497 (B6) 

,-- - - -- --- -+--t--, 3 
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7.08 Interface Between Local Control Cable (Option) and Data Set 

202C 
DATA SET AL 

3 

a:: 
co 
' :s: 

LOCAL 
CONTROL 
SWIT CH 

.>----- ,- ---- , 
' 1 ~ "9 , , _/ / 

' ' '" ' '{2 ' . ' 6 
' 4 :oc 5 LOC 

) 

a:: Cl) a:: ' ' (.:J 0 a:: >o co :s: :s: 

BL 

ORIGINAL 
CONNECTOR 

OS 
I I 

-' I 0 ' ,, ,, 
I 

SEND -< z 2 L__o__l 

DATA "" 
I I 

,,,B K ' ,, ,, 
I 

REC -< 3 3 L_I_' 
DATA ""' 

/I W I/ , , '' I 
REQ TO -< 4 4tr 

SEND I 
I 

., , BL ,, 
' ✓ Ip ,, 
' I 

I 
CLEAR -< 5 / 1

1 TO SEND 5 ~ 
DATA SET-< 6 6 tr 

READY 1 
I 

., , BK ,, 
' I 

.,, w -s G 

" ' / I R 
; :s ) 
):= BR ). , , ,. 

I 

SIG GND -< 7 7 ~ 

CARRIER I 

DETEC T -< 8 8 ~ 
+17.5 V --< 9 9tr 
RC SEND--< 11 11(+--
RC REC --< 12 12~ 

READY -< 21~(_,.:w"'"--"B""K-----------------(21tr 
I I 
I I 

RING -:( 23 ,W-P 2~ 
INDICATOR 2 : 1 

' I 
DATA -< 20 L1W- O f.2nL..!_

1 TERMINAL 'I ~ """ 
REA DY 1

1 I 1 
I I 

REMOTE -< Jg( I W-BL :(19tr 
RELEASE-< 22 I W-Y 1 22.L!.... 

R~ · 1 I~ 
INDICATOR I 
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7.09 DC Wiring for Sender Terminal 

r ----- - - --
1 

ex READER 7 
B1 J801 I RUN•STO P & ql8): RUN STOP AUTO. ANS P60! 

I TIGHT •TAJ' E 28 )>!· .- --- ---;G~RO;\IND~~:;;;;;:;;;--;;::::-:-::--=========~:::), 234 > 
I CONTACTS 12)~:r• - ---- ~A~U~TO;;-'-.~AN:!:!!!_SW~E~RJR~E~L~A~Y[._ __ __ _____ ~~) > 

I
I TAPE•O UT * ,) 

2
13
9 

· 28 V I ) 7 > 
CONTACT • ~ LINE llREAK RELAY 18 > 

I 
1 

33 I 9 > 
I I I AUTO. SWITCH 
I 

I 
I (Aut o . ) 

I I J 1)(4iil M<YroR S'l'ART RELA Y I ) O > 
I I j I REl AY DRI VER (Z60 18) 

I , I I 11 > 
I I I L~~J 

I I (Manual) 
I OPERATE MAGNETS 

: 9 g 
I 

I I i~ ::~;:::::::: ::::::::::::: ::::::::::::::::ff;] i 
I 8 CODE LEVEL O TI'SC P201 I CODE LEV EL 0 

LEVE L l >i ___ ___ _!L,!EV~Ei.!L..J.l __ ____ ____ ____ J.➔ r 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

LEVEL 2 t- --,~-1~ 2 >;--- - -....!L:!E:!V_!:E~L~2c..... ____ ________ _ _!.➔ 

LEV EL 3 .,___,~ -l ~ 3 )i ____ ....,!:LJ::.EVYJE~L~3 ______ ___ ______ s 
LEVEL 4 

4 )t- -- --..! L,!cEc!:V..!,Ec!,LC.:1!..... __ ______________ ~ ,;. 

LEV EL 5 

LEVEL 6 

LEVE L 7 

UNIVERSAL 

... -*-~ 5 >-r - --...!L:!E~Vc! E:,!L,_5L ___ ______ ________ ~~ 

I '----- ~ 10 

: I 

I 4= L ,)1 6 

: ~l~~~~IC y n ::~~ 
I 4 32 

. . LE VEL 6 I . 
, . 

I 
I , 

. . LEVEL 1 I • 
- . 

I 
I , 

• I UNIVERSAL I • 

.'.' I -28 V 
, , 

- ' 
. 

• I FRAME GNO 

, 
I . 

-6 V ,-, , 

: I PI CK-UP 
I • 

~· I I ! ~ 

, I 
y 

, 

HI > 

112 > 
H3 > 
H4 > 

H5 > 
H6 > 
H7 > 

L 85 A. _:10% , J __ ___ _ ___ _J 801 LEV EL 
SELE CTOR SWITCH 

I ' ; 
SPAR£ ' B .. -

H9 > 
G3 > 
GS) 
131 > 
Cl> 

c1> 
10> 

F'l > r - ""itt - : 
I ·• '1&AC! 
I A> I 
~ • I 
I ... I 
I / et BC 

I ' J'11.. I . -L _ _l _ _ j 
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7 .10 DC Wiring for Sender Terminal (cont inued) 

J 60I AUTO. ANS 
LINE 

BREAK 
LA MP 

POWER 
LAMP MULTI-VO LT. RECT P902 

.L!!.!IH I }~2WJ,..n, ,J 2 T v v v v -28 V RETURN . C2 ) 
) 23 .,_ __ _ _____ ____ :.:.H2=- -2 8 V l C4 ) 

) 15 >-- --- -- --- -- - ---- ---- - ------ -- ---- -- -:.,6<...Vi._,,, A4 , 
> 14 >-- - -- -- ----- ------ ---- --- --- -- - - ----!• S,w:V_, 03 ) 
> 17 >--- --------- - -- - ----- ----- - ------- -.: -..,._;;,V.., 04 ; 
> 1 0 6 > 
) 16 ... 1.5 Y ~ 0 8 ) 
> 6 >---- --- - - ---, 
> 19 '\---- -------, > 20 .,_ _______ _ 

) 21 >-- - -----) 22 .,_ _____ _ 

13 ) SPARE, 

PlO l DATA SET 

( 12 REV CHANNEL 

( 21 µRs,E,<AD"'-'Y~------' 
< 20 REMOT E CONTROL COM 
( 19 REMOT E RELEASE 

( 6 '-' "'NT_._,,E,.,R"'LO=,.,K- -- - - -~ 

~ ~0 
< 9 (-- -- -- -- --<,-- -' 
< 4 {----- - ----I---- ~ 
P 201 TTSC 
( Ol O SEND DATA (Slg Out ) 

<s1 oh . 
< Cl O TRANS Dl~'T OUT 

, 6 V SPARE 

2 . 7K 
l / 2W 

, 

. 
TTO 

+l. :> V . 

- 12 V , 
SIG CND 

FRAME GND 

+6 V 
w6R V 

A5 > 
C3 > 
cs > 
cs > 
C7 > 
cs > 
E3 / 
P IOI 

B8 ) 
87 ; 

86 > 
BS , 

83 > 
AS , 

'IT O P IO! 
rBlO > 

. • C l O , 
( CG ! AUTO. RESET ' C6 > 

'- - -""""'--"'-'"'-'.!»'-'-'""------------- ----------- - ---- -,, C4 · < C4 C 
UNIV CONT ACT SIC 
SAMPLE 

< C3 
< C2 ' CLOCK 

(--===--------- --- -- - ----------- --- --. C3 / 
..---"'""'"'---------------------------------➔ C2 > 
'---""-'-""-'--------------- -- ---- ---- - -- - ----, 09 , < 09 

< 08 
< 07 

< 06 
< OS 
< 04 
( 03 

< 0 2 

< B8 
< 87 

LEVEL7 

6 
LEVEL 5 

;..._..bJOOu...!L _________________ __________ _ __, oa 
1 

:, 0 7 ) 
LEVEL 4 
LEVEL 3 

,_ _ .!&<.Lli.J..:!.. __ ______ ______ ________ _ ___ _ -- ➔06 ) 

'---""-'- "" .:,_ ___________ _ __ _ ___ _________ _____ D5 , 

LEVEL 2 
LEVEL I 
LEVEL 0 

,__...!<!,.!.!:<.!,.~--------------------------------➔ 04 1 

'- - -"== -'-- -- --- --- ------ ------------ ---- -> 03 ·, 

'---""-'-"-"-"---------- ------- - --- - --- --- -----, 0 2 , 

•1. 5 V 

· 12 V 

MUL:'1-VOLT. RECT P902 

, 88 / 

1---~~L----------------------------- - - ---,87, 
< B8 ( SIGNAL GROUND 

FR AME GROUND 
(-_..!!!!ec£!!!.!<.l!.==--------------------------➔i 86 ) 

< B5 
< 84 
< 83 
( A8 
( AS 

- 28 V 
+8 V 

<--- ~~~~~~~-------------- -- ------ ------ - ~, 
'---"'""-'----------------------------------➔ 84 ; 

-28 V RETURN 

-6 V 

(-_;:::_.::.._ _ ___ _ _ __________ ___ ___ ____ 83 ) 

..--="-'-=-'-"'"-"---------------------------➔ B2 ) 

f.---"'-..!...-----------------------------➔ Al ) 
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7.11 Type 2 Sender Logic 

VOLT AGES REQl/lRED FOR FLI P - FLOP 
OPERA TION Of EC359 CIRCUIT CARD 

SET "'O" = SPACE 
OUTPU 

QI OFF L • -6 
QzON K = O 

+ PRIME ON H 
AND 

+ TRIGGER ON F 
OR 

PER MANE NT +l. 5 
PRIME (INTERNAL 

SET "I " = MARK 
OUTPUT 

Q1 ON L ' 0 
Q2 O FF K • · 6 

+ PRIME ON J 
AND 

+ TR IGGER ON E 
OR 

PERMANENT +I. 5 
PR IME ON M 

ZI04 OA·D 

S'l'ART PULSE 
GATE 

..1.. 0 
-6 V 

Z l04 IA 

L = NORMAL OUTPUT 
K • INVERTE D OUTPUT 

SIG DELAY O 
50u SEC -J O V ~ 

TRANS1UTTING 
DISTRIBUTOR 

(TTD) 

n 
s·2 t 

CLO CK 

__JL- 6~ 

C BB - NOTE 2 UNIVERSAL 
Z1 21 ~ CONTAC T SIG 
EC490? NOTE 3 ('hJ)<!-Out) 

_A ___ J -------------------------------------------1--------J--

JIOt _ A~ -------- -------- ~:_r ------ ------------ ---C41·-------JIOI 

. AA------ --- ---- -------- i -- -- - ---------- - - --- -- ------- -- AA. 
C2 C4 

_J20 1 - - -- - - - - ---- - --- ---- - --- - - ------ --- ---- - -- ______ __ J 201 

TRANSMITTING 
SIGNAL 

CONVERTER 
(TTSC ) 

CLOCK O 

___jL_6V 

0 

-U- -sv 

CP 
Z209A 
EC431 

<'1V 
_ A.______ L.e v 
7/ ~ -=17 V 

FROM READER 

AVX CONNECTIONS 

J 

L 

CP 
Z209B 
EC431 

BJ 
Z2l5A 
EC560 

RUBOUT DELET E 

OR 

CR 
6 V p Z202D 

• 0 UNIVERSA L INPUT ~ =~ EC36 J 

-2 8V~ INT 

-66-
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NOTES 1, 2, 3 &. 4 see '1 . 14. 



7.12 Type 2 Sender Logic (continued) 

SIGNAL DELAY 
QSC. 

CONTROL 
BM 
Zl04 
EC35 

\.l..Jv 

\ •1.sv 
Z103 HL 

SIGNAL 
REGISTE!l 

0 OSCILLATOR CONTROL 
-6 V ~ 

SET ' 'O" I O 
~-~~~~~-s v 

+l. 5 V 

:;---_-_ ;rrg ~~~ ~ ~ ~ ~ ~ :1 __ ~~~ -:r~~~~~~: 
JZQ __ _ _ ____ _ __ _ - - - - - - -- - - ------- -- --- -----

K 

AUXG2 

L 

AUX f'2 

N 

INT 

D 

A 
J20 1 
FROM READER -

HS 

NOTE 2 

flM------::JNOTE3 
2208D 
EC38 f> 

AUX F9 

BN 
Z206B 
EC375 

D 

CR 
Z202C 
EC36u_! ~ -6 V 

SAMPLE 

- ---- - - -

M 

K 

INT 

C 

BM 
Z208C 
EC385 

AUX F8 

BN 
Z206A 
EC375 

B 

L 

' 
NII 

'T N 

BJ/ K 
CR L 
Z202B 
EC36 I INT 

B 

BM 
Z2088 
EC38; 

AUX F7 

13P 
Z20 58 
EC3; ; 

D 

CR 
Z202A 
EC361 

-- --- ---- - -- -- ----
H7 H6 

Z 105C 
ZI08H 

SET "0" 
ADV PULS E 

--,.-
- '1.121.. 

SM 
A Z208A 

EC385 

RP 
K Z205A 

EC375 

B AUX F 2 

R CQ 
Z20 IE 

INT EC361 

A 

A 
- J2..9! 

H5 

N'OT£S l, 21 3&;4s ce 1.1 4. 
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7.13 Ty pe 2 Sender Logic (contin ued) 

Jl04NL 

0 

-6 V 

SET "0" 

I I I I -~ V 

I I O ADVANCE 
....L.....L.....JL.....JL.....J - 6 '/ PULS<S 

SFT "0" 
ADV PULSE 

K 

L 

OSCILLATOR CONTROL 

~ 

J 
~ L!> V f>l 

C $1 

IXVERT ED 

lSJv 

:fl.~ V 

DELA Y 
l\()RMAL 

Zl08H 

ZI0MB 

ZI028D 
ZI0SBO 

SET "'0 " 

ADV PULSE 

-·x --- --- - --- -- - ----- --- - -- - - --- - ---- -------- -- - --- ----. 

:--~ I .:: : : : : -: I:::::::~:~ L.:. ::::: :1:::::::::::. :: r.-:~ 
_'i!:!).l_ __ ------- -- - -- - --- ---- - - - ------ - - - --- - - - -- ---- ------

K 

OR 

R p 

AUX P6 

L 

!I'll! 

AUX P2 N 

BJ/ P p 

INT 

E 
A 

!.!~ ---
!'ROM REA.DER 

H4 

BS 
z2cno 
EC385 

N 

AUX f'5 

BQ 
22018 
EC37 5 

D 

CQ 
Z20ID 
tC36 1 

BJ/! 

L 

K 

N 

ll'T 

D 

H3 

BS 
Z207C 
EC38:> 

AUX F4 

llQ 
Z204A 
EC3 75 

B 

CQ 
Z201C 
EC361 

BJ/D 

0 

L 

!NH 
N 

M 

lNT 

C 

H2 

-68 -

BS 
Z207B A 

EC385 

AUX F3 

BR 
K 2 203 8 

E C375 

D B 

BS 
Z207A 
EC385 

BR 
Z203A 
E C375 

SIGNA L 
RF:GISTER 

CN AL 1·ro KESET 

Z211B L __L .i V 
EC324 • 

cs 
Z2 10 
E C322 !PS 

H 
- 6 V 

(P OWER ON) 

BJ /C ,-- !IOT£ 2 

-=L ......_ CQ 

AUX F2 

CQ 
Z20 18 
EC361 I NT 

8 

Z20 1A -4,.__ NOTE 3 EC361 __, 

A 
_ _ ___ ________ ___ ___ J20 1 

HI 

NOTES I, 2, 3 & 4 see7.14 . 



7.14 Type 2 Sender Logic (continued) 

ZlOS 

Z lOONL lJ .~ V 

8Q 
Z l08 
EC394 

H ~ A 
AMPL 

8N 
7.109 
EC420 

:fl .i V 

1 1 1 1 
-l V _ fl f\ n iL. s.5 V 

0 
_j_ .5 V 

8F. 
Z102B 
EC347 

D ~ V. V: V: '- IOV 10 1,1 SEC PULSES 

0 
SET "0 " v_.,.._,.__,,.__,~ 

oS"E'-'T-'.>'Oc.."------ -+ - ---- -t- -= 
L 

· O ADVANCE 
ADVANCE PULSES - 6 V _._l _._l ~_, PULSES 

Z l lONL 

8 
EF 

A 

BH- NOTE 2 
Z103A / NOTE 3 

EC321 
0 

::J_ -6 V 
SAMPLE CN 

ZHYI 
EC323 

N 

810 

~'b __________ C3 I __ _ _ ___ _ _____ ClOI _ - _ Jlil 

-------- - ----- ------ - - -- -- --- -- -- A\ 
M C3 CJO ,201 

Ji:!01 _____ __ ____ - -- --0 -- -- - - -- - ---

_J_ - 6 V 

AUX F2 

CK 
22 13A, 8 
EC363 

SAMPLE B IO ,1 

TTD OUTPUT 
STO P START O I 2 O 

L..flJ7_ ·6V 
r,.~~ :;iT.,vtT O 1 2 +6 V 

.=.:ftFu: 0 SPAC E _
6 

V 

CL 
Z2J4A, B 
EC3 63 

- 12\f ... sv 
RC 

CM 
Z212B 
EC32$ 

-69-

CN 
Z 211A 
EC324 

NOTES: 
l. Refer to v:i.ru.ttons in appa.r­

atus cOdes cl-art. 
2. Denotes pos ition in module. 
3 . Z number de1otes Circuit 

element and EC number re• 
fers to clrcu lt bOard. 

4. TTSC 500 (5- and 6- level 
cOde) ci rcuit elements 
Z206A ;tnd Zl 06B ar e omit -
1ed: TTSC 80) (7• and 8• 
leve l eode) , Z206A, and 
Z206B ;i.rtc 1n:.-lud8d. 

E 
p 

G 

II 

CODE TI O 603 804 
BIT RATE 1050 1050 

6 to 8 

X 
X 

X X 

X 

~o<wsEC SAME 
475V:SEC SA.ME 

A 
,1201 

10 ... 

I 

-= SIGNAL 1 
OU1PUT 1 



·--- · ---- - - - -

7.15 Connect.or Locations for SA120 Stun tronic Data Terminal 

BYPASS SWJl'CH 
ASSEMBLY TP327640 

DATASET 

SA120 
CHASSIS --- l- W 

15 pt (A) 

-70-

Receiver Connections 
at Send-Receive 

Terminal 
RT to P701M 
DS to P701F 

CABLE 
------TP327647 

25 pt (P701M) 

25 pt (P701F) 



7.16 Wiring forSA120FA 

BYPASS SWITCH 
ASSEMBLY TP3276 40 TP327669 CABLE 

BR AND CONNECTOR 
" 

12 / BK 
. 

BK TB4-3 / 

T P327647 / ' ~ 
11 • ... CABLE 
10 t 

9 
p . 

8 ' 
-~ s ' A SA120 7 ., 

.-<, 
w w TB4-2 , 2 ' ~DATA OUT BYPASS SWITCH ---

. . 

[X ' 
(Shown in 1 • 

Bypass Mode) 6 R " R TB4 - l/ 
~ DATA IN . . 

5 0 n 

4 - +- .·. 
y 

" 
y 

. 

PLUG P701F PLUG P701M 

TRANSMITTING OISTRIB UTOR 2 2 
SENT DATA 

COMMON 7 BK-S BK- S 7 

202A OR 
TYPE 2 SENDER 202C DATA SET 

-71-



7 .17 ln t.erface Diagram for Type 2 Send-Only Station 

TRANSMITTING 
SIGNAL 

CONVERTER 
(TTSC) 

SENDER 

LINE BREAK 
AND 

AUTOMATIC 
ANSWER 

CIRCUITRY 

, 

J 201 P20! 

r-f:< BIO 
'A CT CNTE:RF 

P701 

.-fl< 
I 

fu' nio(. ,, TRANSMITTl'l) DATA 

SPARE ~<- ~ 
(T ied Back) 

(' ·~ 2 REQUEST ,; 
. BA 
/ 

k 
! 

F' (I 
I 

s[~1:4 
2. 7K .I\ 1 
I '2W I 

9 
SIGNAL I 

7 
GRo= 

. CA , 

' •P 
/ . AB , 

J 6 01 J601 

r-~ 
I 

r- ~ 

I • 

' 
I 

' I . 

I 
I 

SB 

2x e>-~ 
cc 

/ 

9
, nn 

<R C(CD) 
o, 
t' RY 

/ 

22 )>--;----"- SU"-P'-'E-'R-'-V-'l"-SO-'R-"Y'--'-'R"-EC __ El= V .. E.:D..aD"-A-'T,.A'------:➔) I 

S) DATA SET RF.ADY (!Jllerl ock) :) ~ 

RJ.:MOTE R£LEAS £ • 19 )>--+-- ""'"~= === '--- -- - --- -ri 1) I 

20 )>--r- --"'D A:.:.T'-'A"---'-T.:E:..:Raa~ll::,:N.;.:A.:.:L:..R:.:.E:;Ac.:;De,):...' - - --- --, :~) 2 
I 

21 ,--,- -- R-"E'-'A"'O~Y'-' - -- --,- -- --- -- --tt 2 

t l )'>--'-1 ---"'SP:.:.AR=E __ _ _ S::::::,.:.___, 
I (T i<'d Back) 

7.18 Int.erface Diagram for Ty pe 2 Send-Only Station With 
Discret.e Calling (Recognizer) Feature 

TRANSMITTING 
SIGNAL 

CONVERTER 
(TTSC) 

SENDER 

RECOCNlZ ER 
MODULE 

(TPl99 551) 

+ 
'Y 

LINE BREAK 
AND 

AUTO ANS 
ASSEMBLY 

J201 
I 

P201 P701 DSC 

I 
' -
I/ 

I 

DI 

Bl 

I ~ 7>+--
o( Ii : )2>r 
if 

HO ! A 
I 
1< 

JI SEND DATA 

0 / / REC EIVE DATA -
~ 

SIGNAL GROUND t 
Al 

A2 

BS 

C3 

86 
C6 

cs 

4=··· ... 
'< 
'< 
I 

I 
I( 
I/ 
I . 

/ 

:~ 
I • 

I . 

I 
/ .. 

I . ./ 
' . , 

I 

J601 

/ " 

• I 

I 

I , 

/ 
. I 

/ , , 
/ , , 
/ , , 
. 
' 1 

-

C7 

ca 
Cl 

89 
C4 

C9 

A6 

A7 

A8 
C2 

I 
.~ I 

-:-
AAA 

- VOLTAGE 

+ VOLTAGE 

REVERSE CHANNEL SEND 
REVERSE CHANNEL RECEIVE 

RECUEST TO SEND (A/M) 

REQUEST TO SEND (A) 
CARRIER DETECTOR 
BLIND 

REMO'fE REL EASE 

REMOTE CONTROL COMMON• 

READY 
DATA SET READY (lntcr lock) 

r 

~ 

I. I TPl99556 

IN T ER FACE 
DS 
I • 

I , 

I , 

' ' · 
I 

! 
'· 

I ~2 ,K ,r: RSOI 
1

._ 

I , 

• -
I 

. -
:~ 
I -, -
' 
' -,, 
' 

2 

3 

7 

10 

9 

II 
12 

4 

14 

8 

13 
19 

20 

21 
6 

- BA 
RR . 

. Aa , 

. .p 
, . . p 

x, s; 
,...,,., SI 

X, 

' TC, 

CF 

, DD 

. RC (CO) 
-
, DV 

• cc , 

6 CABLE ASSEMBLY 
' 

202C DATA SET 

MODULATOR 

I 

• 18 V . POWER . SUPPLY 

REVERSE 
CHAN!<EL 
RECEIVE!Tl 

' 
TELEPHON E 

AND 
CONTROL 

CIRCUlTRY 

I I 

' ' TEL EPHONE 
Lll'IE 

202C DATA SET 

I 
MODULATOR ' 

1 DEMODULATOR 

I 

I . 
- POWER 

SUPPLY 
-18 V 
+18 V 

REVERSE 
CHANNEL 

,.....,. ,..,,..CEIVER 

MODULATOR 
I 

DEMODULATOR 

I 

TELEPHONE 
ANO 

CONTROL 
cmc ut TRY 

' I I 
TELE PIIONE 

LINE 

•DATA TERMINAL READY 
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