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1. GENERAL 

1.01 This section provides troubleshooting, a 
list of equipment, charts, procedures and 

references for the Type 4 Tape-To-Tape 
"DA TASPEED" system consisting of a 4A Sender 
and 4B Receiver with associated data sets and 
line. It is reissued to include engineering 
changes, to add interface information, and wir­
ing field and test tape drawings. Arrows in the 
margin indicate changes or additions. 

1.02 Description and operation information, 
installation and checkout procedure, ad­

justments, lubrication and disassembly, and wir­
ing diagrams are found in related Type 4 sec­
tions. Similar information for the Tape Reader 
(DX Type) and High Speed Tape Punch (DRPE 
Type) may be found in their related sections. 

TEST CENTER REQUIREMENTS 

A. 904-Type Serving Data Test Center 

1.03 First, test and clear data sets in the 
normal manner with local, serving 904-

Type Data Test Center and test boards. Tests 
can then be made with the Type 4 terminals in 
their NON-EDC mode for evaluating and for 
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SECTION 592-811-300 

adjusting operation of station arrangements, 
data sets, serializing circuitry and the reader 
(DX Type) and the punch (DRPE Type) as cov­
ered in installation, maintenance and adjustment 
practices. These tests are recommended first 
in order to hold the testing load at the Type 4 
Test Center in Chicago, Illinois to a minimum . 

TAPE 
READER 

(DX TYPE) 
MODULE L 

TAPE SENDER 4A 

B. Special Type 4 Data Test Center 

1.04 A Special Test Center is now available 
at Illinois Bell Telephone Co. in Chicago 

for testing with all Bell Telephone companies in 
connection with Type 4 Tape-to-Tape System 
Service and later with other complex services. 

:, 

TAPE 
PUNCH 

(DRPE TYPE) 
MODULEM 

{ l .,--~·-t 

TAPE RECEIVER 4B 

TAPE 
TRANSPORT 
MODULE R 

Figure 1 - Tape Sender 4A and Tape Receiver 4B 

Page 2 

( 

( 

( 

( 

( 

( 

( 



( 
\ 

( 
\ 

( 

For test procedures and information the Special 
Test Center can be reached from within Illinois 
on "INWATS" 800-972-3500 and from outside of 
Illinois on "INWATS" 800-621-7447. Aftertest­
ing with the normal servicing Test Center as in­
dicated in 1. 03, tests should be made with this 
Special Test Center to verify proper operation of 
the EDC error control logic and to analyze and 
clear troubles in this circuitry or in any of the 
complex control system aspects of the service. 
Local private line and long lines controlled pri­
vate line stations should be transferred or 
patched to an existing loop or extension to permit 
dialed access to the Special Test Center for 
testing. 

PRELIMINARY CHECKS AND PROCEDURES 

1. 05 The following paragraphs outline pre-
liminary checks and procedures to be 

followed in using the charts to troubleshoot the 
Type 4 Tape-To-Tape system. 

1. 06 Use a thoroughly pretested data set and 
line if possible. Recheck these if trouble 

is not easily cleared. A great deal of time may 
be lost trying to shoot trouble on the wrong 
equipment. 

1.07 Make arrangements to run tests with an 
available test center; otherwise, test 

with a pretested appropriate terminal and a data 
set. If neither a test center nor a remote ter­
minal are available, or if the trouble cannot be 
located and clearec:} by use of local tests, the 
trouble may be located and cleared through use 
of the related Type 4 description and operation, 
installation and checkout and adjustment sec­
tions. Use the schematic and actual wiring di~­
grams shipped with the equipment. If unusual 
difficulties are encountered, check the equip­
ment for previous emergency field modifica­
tions or other unrecorded changes. 

1.08 Make certain that all cables and connec­
tors are properly connected and that they 

appear to be in good condition. 

1.09 If the system fails to perform its in-
tended function, the difficulty should be 

analyzed in a logical manner to recognize the 
source of the problem before starting to shoot 
trouble. Make certain whether the difficulty is 
mechanical or electrical. Take time to pinpoint 
the exact nature of the difficulty rather than 
generalize. Be specific. For example, it would 
be best to determine whether the reader fails to 
step in the block mode, or whether the Sender 
is failing to transmit. 
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1.10 Do not change mechanical or electrical 
adjustments indiscriminately in an effort 

to correct a difficulty which is not fully under­
stood. Very often this will only add more 
trouble. 

1.11 As an aid to troubleshooting, the'trouble-
shooting (TSC} and other charts in this 

section are intended to serve as a guide in the 
analysis, isolation and correction of difficulties. 
The associated schematic wiring diagrams and 
description, installation and checkout, and ad­
justment sections are required for reference. 
These charts are intended for field repair and, 
as such, will assist in determining the probable 
nature of the difficulty. If a circuit card fails, an 
immediate solution is to replace the card rather 
than try to find the defective card component. 

1.12 For the location of referenced circuit 
elements on schematic wiring diagrams 

refer to Tables C and D. For location on equip­
ment, refer to the schematic and actual wiring 
diagrams and to the circuit card location charts 
on the inner side of the Sender and Receiver 
front doors. 

1. 13 The circuit element location referenced -
in the text may be located on schematic 

w1rmg diagrams according to the following ' 
system: 

7056WD - 6 F 7 

I L Numerical coordinate on sheet 

Alphabetical coordinate on 
sheet 

---Wiring diagram sheet number 

.__ _____ Schematic wiring diagram 
number 

2. EQUIPMENT REQUIRED 

2.01 In addition to the usual tools (screw-
drivers, wrenches, etc) troubleshooting 

should be done with a standard volt-ohm­
milliammeter and a precision calibrated oscillo­
scope. 

2.02 Refer to the appropriate parts sections 
for parts ordering information and de­

tailed illustrations of the .equipment. 
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2.03 The following replacement maintenance 
parts and tools are available: 

TP303050 SR Parts Kit - For both Sender 
and Receiver. 

TP303058 Send Parts Kit - For Sender only. 

TP303059 Rec Parts Kit - For Receiver 
only. 

TP303060 Send Tool Kit - For Sender only. 

TP303061 Rec Tool Kit - For Receiver only. 

3. TROUBLESHOOTING 

CAUTION: DISCONNECT ALL AC POWER 
BEFORE ATTEMPTING TO REMOVE AS­
SEMBLIES OR REMOVE AND REPLACE 
CIRCUIT CARDS. EXERCISE EXTREME 
CAUTION IN THE AREA OF ROTATING 
MECHANICAL UNITS AS A SCREWDRIVER 
PLACED IN THE WRONG AREA MAY PER­
MANENTLY DAMAGE A UNIT. 

GENERAL 

3.01 Jf the exact nature of the trouble and 
symptoms are not clear, go through the 

complete sender and receiver checkout proce­
dures in the installation and checkout procedure 
sections. 

3.02 Refer to the symptom or trouble report 
index to charts to determine which chart 

to use in analyzing a problem. 

3.03 Refer to Table E for data set strapping 
options as needed to obtain proper aper-

ation. 

3.04 In some cases, equipment may be re-
turned to service on an emergency basis 

by replacing circuit cards without checking as 
instructed by charts. However, the most diffi­
cult types of troubles to locate and clear, such 
as random, unclassifiable and intermittent 
garble, are most likely to be caused by mar­
ginal operation of a common ground, voltage, 
timing, oscillator, pulse shaping and filter ele­
ments or almost anything in the signal path cir­
cuits. At present, many of these unusual 
troubles can only be located and cleared, and 
prev~ntive maintenance performed for continu­
ing service through proper use of a volt-ohm­
milliammeter and precision calibrated oscillo­
scope, with careful reference to detailed prin­
ciples of operation in the description sections 
and to the schematic wiring diagrams. 

3.05 End-to-end tests should always be per­
formed after trouble has been cleared. 

This completion test is to assure that the cus­
tomer service is operating properly. 

TABLE A 

SYMPTOM OR TROUBLE REPORT INDEX TO CHARTS 

CHART 

SYMPTOM OR TROUBLE REPORT SPECIFYING 
CORRECTIVE 

ACTION 

A. Sender Terminal 

1. Power Failure TSC 1 & 12 

2. Reader Power Failure TSC 1 & 12 

3. Reader Motor Not Running TSC 1 & 12 

4. Reader Contact Retractor Not Energizing TSC 1 

5. Tape Puller Motor Not Running TSC 1 & 12 

6. Reader Tearing Feed Holes Reader (DX Type) 
Troubleshooting 

Section 
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TABLE A 

SYMPTOM OR TROUBLE REPORT INDEX TO CHARTS (Continued) 

CHART 

SYMPTOM OR TROUBLE REPORT 
SPECIFYING 
CORRECTIVE 

ACTION 

7. No Reader Stepping on Reverse Channel Simulate TSC 7 & 12 -Command 

8. Erratic Reader Stepping TSC 7 & 12 -
9. Alarm After Reader Steps a Few Characters TSC 3 

10. Programmer Locked in BK Mode TSC 7 & 12 7 
11. No Reader Stepping in Reverse TSC 7 & 12 

12. No Forward Reader Stepping TSC 7 & 12 

13. No Manual Program Advance TSC 5 & 12 

14. Programmer Locked in Rl Mode TSC 7 & 12 

15. Cannot De-Alarm Sender TSC 3 & 12 

16. No Tape-Out/Tape Jam Alarm TSC 3 & 12 .J 
17. No Three Consecutive Re-Runs Alarm TSC 3 

18. No Reader Test Operation TSC 8 

19. Continuous Reader Test Alarms TSC 8 & 12 -
20. No Unattended Answering TSC 12 

21. Sender Fails to Remain on Line - Drops Call TSC 12 
Afte;r Connection Has Been Established 

22. Transmitter Does Not Drop Call After Message is TSC 12 
Completed 

23. Transmitter Does Not Detect Reverse Channel TSC 12 

Receiver Terminal 

1. Power Failure TSC 2 & 11 7 
2. Chad and Tape Puller Motor Not Running TSC 2 & 11 

3. Backup Mechanism Motor Not Running TSC 2 & 11 

4. Photoelectric Verifier Light Source Off TSC 2 & 11 

5. Punch Motors Not Operating TSC 2 & 11 

6. Tape Motion Alarm TSC 4 & 11 

7. Tape Backup Alarm TSC 4 & 11 

8. Cannot De-Alarm Receiver TSC 4 & 11 _j 
9. No Tape Motion Through Punch Block TSC 11 

10. No Feed Pin Motion TSC 11 

11. Punching Garbled or Random Product Tape Trouble Isolation 
Procedures 
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TABLE A 

SYMPTOM OR TROUBLE REPORT INDEX TO CHARTS (Continued) 

CHART 

SYMPTOM OR TROUBLE REPORT 
SPECIFYING 
CORRECTIVE 

ACTION 
I 

12. Missing or Added Bits in Product Tape Trouble Isolation 
Procedures 

13. Improper Fixed Characters Received Trouble Isolation 
Procedures 

14. Received Short First Block Trouble Isolation 
Procedures - 15. No Manual Program Advance TSC 6 & 11' 

16. Punch Does Not Punch in BK Mode TSC 11 - 17. Feed Alarm TSC 4 & 11 

18. Extreme Burring of Feedholes TSC 11 

19. Partial or No Perforation TSC 11 

20. Punch Block Jams TSC 11 

21. Wavering of Patterns on Product Tape TSC 11 

22. No Overpunching of Backed-Up Tape TSC 11 

23. Excessive Burring or Elongating of Feed Holes on TSC 11 
Backup of Tape 

24. Improper Overpunching of First Few Characters TSC 11 
After a Backup 

25. Feed Alarm and Incompletion of Errored Block TSC 11 
Deletion 

26. Excessive Elongated Code Holes on Overpunch TSC 11 

27. Intermittent Violent Rocking of the Punch Assembly TSC 11 

28. No Figs Insert After Errored Block Deletion TSC 10 

29. No Punch Test Operation TSC 9 

r 30. No Unattended Receiver Answering TSC 11 

31. Receiver Does Not Drop Call After Message is TSC 11 
Completed 

32. Low Tape Flasher Does Not Function TSC 11 

L 
33. Receiver Does Not Turn on Reverse Channel TSC 11 

34. Transmitter Does Not Detect Reverse Channel TSC 11 
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SYMPTOM 
OR 

TEST REQUIRED 

Sender Alarmed 
after Repetitive 
Tape Re-Runs 

Garbled or 
Random Punching 

Missing or 
Added Bits 

Fixed Character 
Comparisons 

ISS 3, SECTION 592-811-300 

TABLE B 

TROUBLE ISOLATION PROCEDURES 

TROUBLE ISOLATION PROCEDURE 

The most common indication of system malfunction is a repetition of 
tape reruns followed by alarming of the sender terminal. If this con­
dition persists, the following procedure should be followed to determine 
the cause of the problem. 

With both terminals in the EDC mode of operation and with a pattern 
test tape in the reader (preferably test tape TP303099), attempt to 
transmit from a Sender to a Receiver, making sure that all level 
selectors are set to the same level. If the tape reruns and alarming 
of the Sender continues, alarm the Sender, place the Receiver in the 
NON-EDC mode, and punch an all spacing leader in the punch. 

De-alarm the Sender and allow the Receiver to punch at least five to ten 
feet of product tape. Inspect the Receiver tape and compare it with the 
Sender message tape. 

1. If the product tape from above procedure does not conform to the 
message tape and appears as garbled or random punching, the 
problem can probably be traced to one of the areas below: 

a. Receiver Distributor Module 
Check and adjust if necessary the LC-OSCILLATOR (ZD107) 
for an output of 2100 Hz at 1050 wpm and 2400 Hz at 1200 wpm. 

b. Receiver Control Module 
Check and adjust if necessary the Recycle Timer (ZB415) for 
an output of 45 to 50 ms. 

Check Clock Generator Circuit for defective cards: 

ZB416 ZB118 ZB208 

2. If the Receiver product tape does not conform to the Sender mes­
sage tape because of missing or extra bits, look for the problem in 
the reader contact area, (check code contacts). Run a Reader Test 
on the Transmitter and if the test indicates improper operation,· 
refer to the Reader Test Troubleshooting Chart (included with the 
troubleshooting section on the high speed reader (DX type). 

Inspect the product tape and compare the fixed characters. These 
characters must conform to the following listing: 

1. SR 1567 Marking 
2. BNl 1368 Marking 

BN2 2457 Marking 
BN3 1278 Marking 

3. EOB 2345678 Marking 
4. CKl All Marking 
5. CK2 All Marking 

Note: Characters CKl and CK2 are all marking only with a repeti­
tive pattern tape such as TP303099. 
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SYMPTOM 
OR 

TEST REQUIRED 

Fixed Character 
Comparisons -
continued 

Short First Block 

Punch Test 
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TABLE B 

TROUBLE ISOLATION PROCEDURES (continued) 

TROUBLE ISOLATION PROCEDURE 

SR BN2 BN3 

_i j 80 C~t~~TER J Ir..-
••••• •••• I • • ..1 • • I 

• • • • • t •••••••• 
•••• I ••••••• I 

~ ............... . • • • • • •1••··· ••• I • ••• • • • • •••••••••• I • • • • 
........ · ·.·. 

••••••• I • • •••• • • 
•• ••••• • I I ••••••• -

----B-N~-1-- EOB lZ 
I • ..,.. • • •••• 
• •••• • 4 •• •1• •• 

I • ••••• • • • •• • • I .· .,·,· .. ·. ·, t • • •• 
• •••••• I 

t ••••• •1 ••••••• 
• ••••••• • • ••••• • I • •••••• t ••••••• I ••••••• 

3. H any of the above characters do not conform, check the following 
areas in the Transmitter Control Module: 

1) SR - ZA105, ZA205, and timing of ZA418 (40 ms). 

2) BNs - ZA104, ZA105, ZA205 and proper contact closure of 
block counter on reader. 

3) CKs - ZA106, ZA~07, ZA206 

4) H the Receiver product tape does conform to the Sender mes­
sage tape, count the number of characters in the first block 
(the characters between the BN and EOB characters). H the 
number of characters falls short of 80 (usually 78 or 79), this 
indicates that the EOB contact on the reader is maladjusted. 
Refer to the reader (DX type) adjustment section. 

An alternative and easier way to check for a short first block 
is to use a test tape composed of alternate letters and all space 
characters (Test Tape TP148554). If a block of 79 characters 
is transmitted during the first block, the check characters 
(CKl and CK2) will be punched all space instead of letters. 

H the product tape conforms to the message tape and all other require­
ments are met, run.a Punch Test on the Receiver. To accomplish this, 
alarm the Sender, set the receiver control PUNCH TEST switch to TEST. 
De-alarm the Sender and allow the punch to continue punching. H the 
alarm on the Receiver is not set, the Receiver photoelectric verifier 
functions well; rocking the punch gently should not alarm the terminal. 

H the alarm is set at any time while punching, the photoelectric 
verifier circuit may need a readjustment. 

Note: To rerun PUNCH TEST after an ALARM, ALARM the Sender 
Terminal, switch the PUNCH TE:ST· switch to NORM, de-alarm the 
Receiver, place PUNCH TEST switch to PUNCH TEST and then 
de-alarm the Sender. PUNCH TEST will only work when all LEVEL 
SELECTOR switches are positioned for 8-level operation. 

Refer to the Receiver and punch (DRPE type) adjustment sections for 
the proper requirements and procedures. Refer to the punch Test 
Trouble Charts 4, 6 and 9. (All level switches must be in 8-level 
position for punch test.) 
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TABLE B 

( TROUBLE ISOLATION PROCEDURES (continued) 

( 

( 

SYMPTOM 
OR TROUBLE ISOLATION PROCEDURE 

TEST REQUIRED 

Reader Verify 
Contact Test 

Reader Test 

Tape Req\lirements 

. . . 
• • • • • 

If the Punch Test indicates good receiver photoelectric verifier adjust­
ments, the next step is to determine if the reader verify contacts are 
working properly. To check them, test tape TP303069 should be used as 
this tape will generate eleven different check characters. To use this 
tape properly, place the sender control assembly in AUX. MOTOR on and 
insert the tape into the reader as indicated by the arrow in the tape. In­
sert the tape with the character marked below on the code contacts. 

•••• ... • • • • • • • • 
••• • • • 

• • • • • • • •• • • • 
• • • • . . . . . . . e • • e •II I .. . . . . . . . . . . . . . . . .... . ... . . . . . . . . . . . ....... 

1••·· • • • • •• • • • I • • • • • • • • • • • • • • • • • • • • • • •••• ••••• ••• ••• • • ••• 
Notice that the starting block is one prime (two marks above the 
numeric one). 

• • • • • 

The Receiver LEVEL SELECTOR switch should be left in the 8-level 
position and the Sender in the desired level (Sender in EDC and Re­
ceiver in NON-EDC modes). 

• 
• 
• 

The check character~ obtained should be as given in the check character 
chart. The numbers quoted are mark holes (Table F). 

If the check characters do not conform to those in the chart, run a 
Reader Test on the Sender. 

1. If Reader Test indicates improper operation, refer to the reader 
troubleshooting chart given in the section for the high speed reader 
(DX type) to determine if the verify contacts are bad. 

2. If contacts are good, check the following cards in Transmitter 
Distributor Module: 

ZA215 
ZA216 
ZA116 

ZA117 
ZA118 
ZA119 

ZA120 
ZA121 

and the Spiral Register ZA217, ZA218, ZA219 

If the check characters conform to those in the chart, inspect the type 
of tape that the reader has to read, ie, typical message tape that the 
Sender operator transmits. The reader used in the Sender is not 
particularly sensitive to a type of tape; however, the tape used must 
conform to the following requirements: 

1. Tape must be nonmetallic and must conform to recognized 
Standard USAIX 3.18.1967 or equivalent. 
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SYMPTOM 
OR 

TEST REQUIRED 

Tape Requirements -
continued 
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TABLE B 

TROUBLE ISOLATION PROCEDURES (continued) 

TROUBLE ISOLATION PROCEDURE 

2. The ten-to-the-inch requirement (specified in the punch (DRPE type) 
adjustment section) must not vary more than ±0.025 inch over five 
inches, ±0.010 inch over any one inch and ±0.003 inch between any 
two adjacent perforations. If the tape is prepared on a perforator 
which punches erratically with uneven spacing, the reader may not 
be able to read it correctly. 

3. There must be no wavering of characters in the product tape. It is 
important that the characters be placed directly, and in line, over 
the contacts. 

If the reader cannot read the tape properly in the area of a splice, make 
certain that the splice meets the following requirements: 

1. The splice must be a butt- edge with no overlap. 

2. The splice must be a single one with overall thickness not to exceed 
0.0075 inch maximum at the splice. 

3. The splice should preferably be at top of tape (away from contacts). 
If necessary, a temporary splice (for less than one hour tests) may 
be made with a TP317212 tape splicer and the appropriate patches 
indicated in Figure 7. 

The tape guides on the reader must be set to the width of the tape to be 
read, to prevent the tape from entering the reader at an improper angle. 

If the above outlined steps have been followed and the problem still 
exists; go back and recheck the tests outlined, specifically the Reader 
Test and Photoelectric Verifier Adjustments. Exercise diligence in this 
recheck to guarantee that these areas perform their functions properly. 

If the problem still persists, the trouble may be located through refer­
ence to the description, operating procedure and principles of operation 
sections and the related timing diagrams. Refer also to the listing of 
troubles given in Table A. 
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CHART 1 - POWER FAILURE - SENDER 

ZG2 - (7402WD) Station Control 

!Refer to Alarm Chart #3 
I 

- i +----1.,MJ 

Good _ i 
i 

On 

Alarm 

Off 

Replace 

Bad 
Motor Start 

Relay 

-

Good L .. 
Bad 

KPl Motor 
Start Relay 

Good 

Reader Connector , Yes Check Motor, Associated 
Wiring and Connectors Plugged In 

No 

,. 
Insert Connector 

Good 

L.....t ,_,:_R_e_a_d_e_a:_d_P_~_:_:_s&i_p_p_ly_.--B .. a,.d _ _,~ .... ____ R_e_p_la_c_e ___ _,11 

I 

_., 

I 

Page 11/12 ~ 



Good 

... 

Bad 

POWER Switch 

Station 
Control Fuse 

Bad 

Good 

Rec Control 
Power Supply 

Bad 

Repair 

_.. 
C"O 

_.. -

,r 

.. Replace -
4 • 

Bad 

Good 
POWER Lamp 

Good .. 
AC Relay 

Bad 

, , 

Replace 

_.. -

,_ Good 
C"O 

Good .. 

Bad 

RD Module 
Fuse J (55V) 

RD Module 
AC Input 

Fuse 

Bad 

_.. Bad HIS PUC 
~----- PowerSup~y 

Good 

.. Check Associated Wiring 14-.._ ____ __, 

and Connectors -

Good 

Replace 

Bad 

Rec Control 
Module Fuses 

Lo. No 

No Power Problem 

DC Voltages 
Present 

_.. -

Good 

.... 

!...o Yes -

Good Check Associated Wiring _.. 
and Connectors ~-----

l 
Depress POWER 

Switch 

Station Control Switch in 
TEST. Control Assembly 
Switch in MANUAL. Tape . 
in Punch. 

,, 
No 

POWER Lamp On 

Yes , . 
ALARM Lamp on 

Yes 

No ,._ 
-
,, 

ALARM Lamp Bad 

,, 
Chad and Tape Puller 

and Backup Mech Motors 

On ,, 
Photoelectric Verifier 

Light Source 

On ,, 
Punch Motors and Tape 

Take- Up Motor Functioning 
Properly 

No 

Bidirectional Switch 
Assembly 

Off 

Off 

Bad 

.. 

Depress 
ALARM Button 

Replace 

JH 1 Connector 
Plugged In 

No 

Insert Connector 

ISS 3, SECTION 592-811-300 

CHART 2 - POWER FAILURE - RECEIVER 

Refer to 
I 

Alarm Chart it4 

0 
On 

.. ALARM 

Off 

Bad 
Bad 

Yes _ Check Motors and Drive Belts Good .. 
1--------1~ r------

- for tight Conditions or binds - MS Relay 

! 

,,Good 

Check Associated Wiring 
and Connectors 

~,Good 

.. I ... _T_a_p_e_T_ra_1_1s_p_o_r_t;_G_o_o_d __ 91 Good --, FRl Fuse ~ Light Source Bulb1---------1:-,-i 

-------~ 
Light Source 
Transformer 

Bad Bad Bad 

- . -.. ... Replace 
_.. -
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r - - - - - - - - - - - - - -· - - - - - - - - - - -- -, 
TAPE RERUN ALARM 

Check Tape Out, Stop 
and Hold Relays and 
Connections 

Good 

Check No 
ZA108A,B,D,ZA513A, ~ Alarm 

ZA208A,B,C 

Bad 

[ Replace 

Rerun Counter 
Function Well 

Alarm 

Three Consecutive 
Error Reruns 

Reset Reverse 
Channel Switch 

.. 
"'" 

L _ - - - - - - - - - - - - - - - - - - - - - - - - - _..J 

.-- -- -- --- --- ---- --- - - - - - - - -- - -- "1 

TAPE OUT AND/OR TAPE JAM ALARM 

I 
I 
I 
I 

,, 

Power On 

., 
Station Control Switch in TEST 
Control Assembly Switch AUX 
MOTOR On. Tape in Reader 

Yes 

Alarm On 

No 

, -
"'" 

Alarm Lamp 

Good 
,. 

Reverse Channel 
Switch On 

,. 
Programmer 

Cycles 

Yes 

.~--iReader Stepping 

Yes 

Yes 

Bad 

No 

No I 
I 
I 
! L-7 

Refer to Header 
Troubleshooting 

Section 

_ Good Check ZG2 
Circuit Card 

l Bad 

Replace 

.. No 
.... Alarm 

Tape Out or 
Tape Jam 

Alarm 

Alarm Circuit 
Function Well 

.. 
I 
I 
I 

I 
I 

, . 
I Note: If reader is stepping, 

choose the appropriate 
I alarm condition for trouble­
I shooting purposes. 
I 

I L--------- ------. - --- ----- ----- - __ __, 

.. 
r 

Depress Alarm 
Switch 

Replace 

Refer to Reader 
- Stepping Chart #7 

ISS 3, SECTION 592-811-300 

CHART 3 - ALARM - SENDER 

ZA108 - {7056WD) Transmitter Control 
ZC212 - {7410WD) Transmitter Distributor 
ZG2 - (7402WD) Station Control 

I 

JRefer to Reader 
Tro 1 bleshooting Section 

I H 

f Bad 

Ch~ck Reader Tape Out Good 
sjwitch Adjustment 

On 

.. Alarm 

'~ Off 

- Check ZG2 
- Circuit Card 

,, Bad 

Replace 

~~ 

Bad 

Check Circuit Cards 
ZA108D, ZA513A 
ZA509B, ZA515 

Good 

Check Associated 
Wiring and Connectors 

Good 

.... 

r--- --- ---------------------- 7 
I I 
: ,---C-ti!-le-ck_T_a_p_e_Ou_t_, _St_o_p...., 

I a1d ·Hold Relays and 
1 Connections 

I , 

I 
r--·----.-- -- _J Good FEE.D 

CONTACT 
ALARM 

I 
I 
I 

I 
I 
I 
I 
I 

.. - Torn or Elongated 
Feed-Holes 

Alarm 

Alarm Circuit 
Function Well 

No -
Alarm .. 

Check 
ZA108D, ZA509B, 
ZA220C, ZA513A, 
~A407D, ZC212 
~A515 

Bad 

... Replace 

I 

1 __ --- --- - - ------ --- ----------- - - - --- _J 
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( 

r ---

-

r------- ------ - - ---- - - -- --------- --- ---, 
I 
I 
I 
I 
I 
I 
I 
I 

L 

TAPE BACKUP ALARM 

Backup Alarm Circuit 
Functions Properly 

Reset the ALARM, advance the Pro­
t-----t .. 91 gram to DEL Mode. If tape is punched 

- improperly or ALARM is set on for­
ward feed, refer to Chart 11. 

POWER on 

Tear the tape at the point the tape exits 
the tape guide assembly on the backup 
mechanism. Advance the programmer 
to the BU Mode. The tape will be par­
tially backed up and the ALARM light 
will go on. 

f 
.. 

Alarm 
Off 

Adjust or Replace 

T Bad 

r----J 
I 
I 
I 
I 
I 

Backup Mechanism I 

Station Control Switch in 
TEST. Control Assembly 
Switch in MANUAL only. 
Tape in punch. 

'-----i::• Micro-Switch I 
Operation I 

L---, 
, t 

Advance the programmer to 
CK2 Mode. Punch Stops. 

, Good ,-------. I ___ C_h_e_c_k ___ Bad _ I 

ZB123, ZB424A, - Replace I 
On .. Depress 

ALARM Lamp 1----1-~ ALARM button 
ZB117B, ZB506B, ____ __. I 

---------.------7 ZB214C, ZB211Q ,-----------L-7 
Refer to Chart 11 for adjust- I Good I I I 
ments necessary to obtain I - Check Associated Voltages I 
proper forward feed. - I Connectors and AL Relay I 

Alarm 

L _______ -------- -- __ _, 

Depress BLANK FEED Button 
and establish proper tape feed. It 

Advance the programmer to the ... may be necessary to pull the tape .... Good 

Off 

Lamp BK Mode. Punch punches tape. "'-~--4 to the left manually to assist in M ... 1---------1 

obtaining proper feed. If ALARM ------
No lamp is on, re- set it. 

Off 

Bad ... 

Alarm , , r------------ ----------- --, 
Only under two conditions will the I With the punch punching, re- No problem with tape I 

_ ALARM come on during transmission. I ... strict the forward tape motion Alarm... motion detect cir- I 
Improper tape motion or an incomplete I - at the punch block entrance to On - cuit. I 
tape backup through the punch block. : establish improper feed. __________ I 

,--------------J Alarm I 
Off .------.... I , , I 

Check .---------. 
Good ZB118A, ZB425A, .,. ... .,..._ ____ N .... o-4 FA Yes .. Check Good I 

ZB423D, ZB214A&B - Lamp Lit t----=-~-~ ZB4 24A, ZB506B, I 
ZB211Q 

Alarm 

Replace 

TAPE 
MOTION 
ALARM 

Bad 
Bad , , L ____ l 

... Repair or ... -.... _______ _.,•.--f--___ B_a_d---t Check 
Replace - .... AL Relay Operation 

Good 

I 
I 

Check Associated Connectors 

I 
I 
I 

and Voltages. - I L ______________________________________________ J 

i 

I 

I 

I 
I 

! 

I 

I 

Check Associated Connectors 1i111:1-----
and Voltages. i Good 

I 
I 

\Bad 
I 
I 

, . I Bad I - I 

I 

Check PTA 
Indicator 

Check ZB205C 

No 

---

ISS 3, SECTION 592-811-300 

CHART 4 - ALARM - RECEIVER 

ZB118 - (7063WD) Receiver Control 

PUNCH TEST Switch Yes ... 
in TEST .. Reset to NORM Repair or Replace 

j • 

Yes 

On ... Sticky Switch or 
~----i-• Improper Operation 

Check 
Good ZB506B, ZB211Q, - ZB424A, ZB223F, 

ZB209J 

Bad 

Replace --
' ~ 

' I 
No .. 

! 

No 
I 

! 

' 
' I Bad ! 
' 

'1 

~d 
I 

a 
Yes 

PTA 
Lamp Lit 

No 

FA 
Lamp Lit. 

Yes 

, , 
Check ZB214B 

Good 

' . 
Check 

Indicator 

Good 

~ Check associated Connectors .,.-.,...___. 
and Voltages. ... 

f 

• 
No BUE 

Lamp Lit 

Yes 
, , 

Check Bad 
ZB214C 

Good 
' , 

Check Bad 
Indicator 

OK 

Replace 
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ReJer to Reader 
Stepping Chart i,7 

No 
Reader 
Stepping 

I Advance Program to RI .. Reader 
1 Reader Steps in Reverse .... Stepping 

Reader 
Stepping 

No 
Program 
Advance 

•• 
No 
Program 
Advance 

.. Advance Program to SR .__ ___ ..., 

.. Rf'ader Stops 

0 

Depress POWER 
I 

- ---------, 
I 

ISS 3, SECTION 592-811-300 

CHART 5 - MANUAL PROGRAM ADVANCE - SENDER 

ZA411 - (7056WD) Transmitter Control 

1-------1 .. _. Refer to Power 
Switch. Check lamps. Off ------'"T"""0n-=--~.;;.,.;_ _ __, 

.. Failure Chart # 1 

Station Control Switch in TEST 
Control Assembly Switch in 
MANUAL Tape in Reader. 
Check lamps. 

Alarm 
, ,_ Off .. 
'. 

Alarm .. Depress Alarm_ 
On .. AL~M button. On -

Check Lamps. 

Refer to 
Alarm Chart #3 

PROGRAM TEST 
Toggle Switch ON. 

,_ On Check Motors, 
Tape Transport 
and Reader 

1-0f_f __ ---11:.i Refer to Power 
Failure Chart #1 

.... 
SR Lamp Lit. 

No Action 

No 
Reader 
Stepping 

BK Lamp Lit 
L .. Program 
.... Advances 

Depress PROGRAM 
ADVANCE Pushbutton 
Switch once 

Programmer 
Advances 

1 • 

BN Lamp Lit 
Depress Advance Button Once 

• 

No 
Program 
Advance 

__ _..... Reset PROGRAM TEST .. 
Switcn 

No 
Action 

... 

• 

Switches 

Good 

I ., 

Check 
Zf'\411, ZA412, 

! ZA510 

Good 

, ,-
Gheck ZA416 

i 

Good ,, 
Gheck ZA417 

Good 

Bad .. 

Bad 

Bad 
"H 

Bad 

..___ .. aiCheck Assuciated Wiring, Bad .. 
.. C .. "nnf'ctors and Voltages 

Replace 

Repair 
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I' 

Refer to Backup 
Mechanism Chart 11 

4~ 

No Tape 
Pullback or 

BUE 
Lamp lit 

Advance the Programmer to 

Refer to Punch 
Chart 11 

BU Mode. The backup Punch 
mechanism pushes the tape N:t---P_u_n_c_h..,.in_g __ ...... 
back through the punch block 
and stops. 

BUE 
Lamp Off 

No 
Program 
Advan£_e 

PROGRAM TEST 
Toggle Switch ON. 

SR lamp lit. 

No 
Action, 

Punch 
Not 
Punching 

BK Lamp Lit 

, .. 

_ Program 
- Advances 

___ .. _Advance Programmer to DEL. 
... Punch punches_ tape forwarct. 

No ... Advance Program to 
...,A"""l,_a_r_m_,,__._ SR Punching Stops. 

Alarm 

,, 
Refer to Backup _ 
Mechanism Chart 11 1o111_to .. --..,._,----------------1 

Depress POWER 
Switch. Check lamps. Off 

On 

Station Control Switch in TEST 
Control Assembly Switch in 
MANUAL. Tape in Punch. 
Check lamps. 

On 

.. 

Alarm 
,._ Off 

0 

Check Motors, Tape 
Transport and 
Punch. 

l 
Depress PROGRAM 

Off 

No 

... ... Refer to Pow~r 
Failure Char~ #2 

I 

I 

ISS 3, SECTION 5~2-811-300 

CHART 6 - MANUAL PROGRAM ADVANCE - RECEIVER 

ZB405 - (7063WD) Receiver Control 

I 
1-A_l_a_r_m __ .... Depress ALAR¥ 
On - button. Check ll!mps. 

... 

I 
I 

I 

Refer to Pow~r 
Failure Chart #2 

Bad - -ADVANCE Pushbutton - Action 
Switch once. 

-
1 

Switches i 
I 

- Replace 

... 

Programmer 
Advances 

,, 
BN lamp lit. Depress 
Advanced Button Once. 

No 
Program 
Advance 

', -

Reset PROGRAM 
TEST Switch 

Inspect tape for elongated feed­
holes, overpunched feedholes, 
burring, long or short spacing, 
partial or no perforations. 

-

... 

Goodi 
I 

,, i 

I Check , 
ZB428, ZB5d4, 
ZB507, ZB403 

' 

Good! 
I 

Check ZB405 

Good 

Check ZB406 

Good 

Bad 

Bad 

Bad 

__ , __ .... Checked associated wiring .,_Ba_d_-t ... 91 

- Connectors and Voltages. - Repair 
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,, 
Replace 

' 
POWER ON 

Bad 
Check Associated 
Connectors, Wiring :- Check ZA417 No Problem with Station Control Switch in r, 

Good Reader Logic and Voltages TEST. Controls Switch Alarm_ 
in MANUAL. Tape in On ... 

No Yes Reader Check lamps. 

Programmer in . No Reader Stepping Alarm 
Rl or R2 Mode ro, in Reverse , .. Off .... 

Yes ,. 
Check Check Motors, Off Good ZA213, ZA408E, - No Relay KA520 Reset Reverse Tape Transport ... - ... --. De-energized Channel Switch ZA410D, ZA422A and Reader 

l 
Yes , .. 

Bad On 

Yes 

Bad 
Check 

Programmer Cycles Reverse Channel No 
Replace 

, .. ZA419C, ZA423, _Reader -~ BN thru CK2 r"'Stepping Simulate Switch ON Action ... 
ZA403D, ZA415C 

T Bad 
Good No 

Station Control ~ Reader Contact Programmer in Programmer in . No 
~ MR Relay Retractor Interlock BK Mode BK Mode "' 

i Good Bad 

Check Associated 
,, 

Connectors, Wiring 14--- Refer to Reader Rad Reader EOB Contact 

~ 
Check 

and/or Timing ZA415D, ZA213 
and Voltages. Troubleshooting Section --. 

l Good Good 

• 
Check Programmer Check 

ZA123C, ZA509C, Bad - . ••Bad ZA415C, ZA419D, 
ZA511A, ZA410A ·r --. 

ZA418F 

Good 
Replace 

Good ,. ... Check Reader Drive 
Bad - . Bad ZC109A, ZC206A, Check ZA416 ·, .- ZC203H 

Good Good 

,. 
~~ 

I Check Associated Wiring I 
Bad 

Check Good 
ZC202, ZC204A, -

Connectors and Voltages 
... 

C&L 

Refer to ~ Alarm Chart #3 Replace 

, .. 
Alarm 
On 

Depress ALARM i 

Button ' 

Alarm No 

Off RCD 
Lamp On i 

i 

t Good 
I 

Refer to Power 
~ 

Check Reverse 
Failure Chart #1 Bad Channel Switch 

' 

I 

No 

Programmer in any Program Advanced No - Mode other than SR, fo BN or BK Mode • 
BN, BK 

Yes 
Yes ,. 

Programmer in Programmer in 
BN Mode Rl or R2 

~ Yes Yes 

Check 
,. 

ZC108A, B, ZC203H, Good Relay KA520 
D1e-energized ZC107A, B, ZC205B, 

ZC204A 
Yes 

Bad 

Check 
Replace ZA419C, ZA403D, 

, .. ZA415C, ZA423 

Good 
Bad ·• 

- Reader Contact 
Check ZC206A r--. Retractor Interlock 

Good Good .. 
•• • 

Good 

Check Tuning Fork Bad - Replace 
Oscillator ZC 106 --.. 

ISS 3, SECTION 592-811-300 

CHART 7 - READER STEPPING - SENDER 

ZA415 - (7056WD) Transmitter Control 
- ransm1 er lS rl ZA107 (7410WD) T ·tt D" t "but or 

Bad 
Check ,_. ZA212B, ZA405C, 

ZA403B, ZA415A, 
ZA404 

iGood 

Check Associated Volt-
ages and Connectors 

Yes_ ... Check 
Good ... ... ZA412A, ZA416 

i Bad· 

Replace 

Bad 

Check ZA417 

Good 

No I Check Associated Wiring 
Connectors and Voltages 

No Check -... ZA213, ZA408E, 
ZA410D, ZA422A 

Bad ,. 
Bad_ - Replace -,~ ... 

. .. 
Bad 

Bad Station Control 
MR Relay 

• Good 

t 

---. 

.. -... 

Good 

-,... 
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Reader and Assoc. 
Logic function 

well 

READER TEST 
ALARM 

Yes 

u 
Reader Stepped 

in Reverse 
No 

', 
Programmer in 
Rl or R2 Mode 

Yes 

,, 
Press 

LOOIC Reset 

' , 
Refer to Reader 

Stepping Chart #7 

Yes 
.... 

Yes .. -

No -... 

--.... 

,, 

No 

Programmer 
Cycles 

Programmer in 
SR Mode 

Programmer in 
SR Mode 

.... 

... 

No 

Refer to Reader 
Stepping Chart #7 

Reader locked 
in BK Mode 

Check Code and verify 

POWER On uu 

Un 

0 

... Refer to Power 
Failure Chart # 1 

Refer to Alarm 
Chart #3 

On 

Station Control Switch in . Alarm .. Depress 
TEST Control Assembly Sw1tcu On ... ALARM Button 

.. ALARM ... 
in MANUAL. Tape in Reader. ,__ ________ _ 

_ Reader 
1 .... Steps 

Off 

Alarm ,111_1--,------,------------------------0ff ... 
u 

Check Motor Tape 
Transport and 

Reader 

READER TEST 
Switch On 

Off Refer to Power 
Failure Chart 

No Programmer Advances Yes }:tefer to Reader 
Action ;. to any Mode other ------4~• stepping Chart #7 

,___________ than SR. -----+'---------

No 

0 
' Contact Failure. Check Bad Check READER Good Check .. -for contacts shorting Replace .. ... ... ... I 

to top plate. TEST Switch ZA219B, ZA402A 
Bad 

Bad Good 

Bad ,, 
- Check ZA215 r..ntvl l Replace - ' - ... Check ZA120 

Bad Good ,h 

1' ,, 
Refer to Reader Check 
Troobleshooting ZA216, ZA122 

Section Bad ZA220, ZA505 
0 ZA509. ZA507B 

1 .. 
,, 

Good Replace .... .~ 
- Check ZA221 ' .... Bad 

Good 
I 

', i 

Check ZA222 .. . Check Wiring, 
... connectors and voltages Bad 

ISS 3, SECTION 592-811-300 

CHART 8 - READER TEST - SENDER 

ZA219 - (7056WD) Transmitter Control 

Replace 

Bad 

Good .. 
Check 

ZA212B, ZA405C, 
ZA403B, ZA412A, 
ZA404, ZA415A 

Good 
-

- Bad ... 

Bad 

Check ZA416 

Good 

Check ZA417 

Good 

Check wiring, 
connectors and voltages 
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Bad 

, ,_ Bad 
.... 

• r-Ba.d ... 

, ,_ Bad 

.. 

Check 
ZB103, ZB104, 

ZB109 

Good 
0 

Check ZB203 

Good 

Check ZB204 

Good 

Check 
ZBll0, ZB210A, 

ZB205 

Replace 

Check Associated 
Connectors and Voltages 

Refer to appropriate , _ Bad 
section for adjustment'""" 

- Good 
.... 

Good 

Check ZB208 j. 
Good 

Check ZB207 

•• 
Good 

Check 
ZB206, ZB510, 

ZB425B .. 
Good 

Check 
ZBlllA, ZB211K&N 

ZB209, ZB418C 

•• 
Good 

Check ZB509 

Good 

Check 
ZB105, ZB508, 

ZB216 

Good 

Bad 

Bad-•, -

Bad..,• -

Bad.. 
-~ 

Bad. 
-: ~ 

Bad 

Check the photoelectric verifier light source 
and photocell current outputs with a VOM. 
Gently rocking the top of the punch (1/4" 
front-to-back amplitude) should produce no 
great variation in current output. Use all 
marking tape. 

l 
The object of the PUNCH TEST is 
to compare the character which is 
supposed to be punched to the 
character actually punched. This 
is a check on the punch and photo­
electric verifier. 

The PUNCH TEST can only be performed with 
traffic between Sender and Receiver. It can 
be run using datasets or back-to-back strap­
ping. The MANUAL switch must be ON. When 
using datasets, the Station Control switchmust 
be in OPERATE. In back-to-back the switch 
should be in TEST. 

Power On 

ISS 3, SECTION 592-811-300 

CHART 9 - PUNCH TEST ALARM (PTA) - RECEIVER 

ZB512 - (7063WD) Receiver Control 

Check Associated Wiring 
Connectors and Voltages 

Good 

. Check for shorted magnet coils. 
: Check related magnet coil gaps 
i and adjustments. A coil may 
1 appear good and still not de-
, energize on command. 

Good 
n 
I Check the punch pin penetra-

Bad 

Adjust or 
Replace 

Replace Alarm 
On_ 

Reset 

! tion. High pin penetration may Bad 
i result in partial perforation. 

i 

No Punch 
Test Problem 

Off 

Set PUNCH TEST switch to TEST. 
Using a pattern tape initiate traffic 
between Sender and Receiver. The 
punch will punch continuously with­
out pauses between blocks. 

PUNCH TEST 
ALARM 

Yes 

I • 

, .. Conform! 

Inspect and compare the product tape to the 
pattern message tape. If pattern conforms, 
problem is centered in the photoelectric 
verifier circuit. If pattern does not conform, 
the problem is in the punch. 

,~ 

I 

Good 

If level is 5-8 
Check ZB427 

Good 

If level is 1-4 
Check 

ZB426, ZB512A 

Good 

Bad 

i Isolate the problem level and 
Does Not I check the appropriate EC730 

""c~ .... 0 nf~0-r-m--•:: ! card. Interchange cards to 
make sure it is a defective 

, circuit card. 

Replace 

0 

Bad 
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Check associated J]ood 
Connectors and Voltages ,-

Replace 

Bad 

'. 
The object of this control is to store and 
punch a FIGS character after an errored 
block backup and overpunch so that \he 
overpunch (rub-out) will not be ·mis­
interpreted as LETTERS command. 

This condition can b~ met only by 
traffic between a Sender ,and a Re­
ceiver. All level selectors must 
be in 5-level position. 

Power On 

Alarm 
Yes .. - Reset 

No 

' ,_ ... 

Initiate traffic between a Sender and a 
Receiver using a test-tape which has a 
FIGS and LETTERS characters spaced 
more than one block apart. Observe the 
FD, LD and IF. lamps. 

No 

/ 

Check _ 
te------t 

ZB514A, ZB221B & C -
When FIGS character is punched 
does FD and IF lamp light. 

j~ 

Good 

Check za417A 

Bad 

Replace 

No 

Yes 

u 

When LETTERS character is 
punched does LD lamp light and 
FD and IF lamp extinguish. 

Yes .. 

ISS 3, SECTION 592-811-300 

' 

C RT 10 - FIGURES INSERT (5-LEVEL TAPE) - RECEIVER I 

ZB221 - (7063WD) Receiver Control 

Checked associated. 
Connectors and Voltages 

Good 

Check Bad 
ZB221C, ZB513A : 

ZB511C 

No 

Replace 

FIGS insert 
works well 

j • 

When transmission is resumed a 
FIGS character should be inserted 
between the errored block rubout 
and the beginning of the following 
block. 

Yes 

I 
Insert an error into the system while the 
FD and IF lamps are lit. An error may 
be inserted by momentarily flipping either 
level selector to the 6-level position. The 

• system will go into the rerun and re­
: synchronization cycle. 
! 
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HSEDC TRANSMITTER CONTROL 
MODULE A 

7056WD 

TAPE TRANSPORT 
MODULEP 

7065WD 

ISS 3, SECTION 592-811-300 

TAPE READER 
MODULE L 

8070WD 

CONTROLS ASSEMBLY 
MODULE N 

7070WD 

TRANSMITTER 
DISTRIBUTOR 

MODULE C 
7410WD 

CIRCUIT CARD 
LOCATION DIAGRAMS 

Figure 2 - Tape Sender 4A 
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SECTION 592-811 -300 

TAPE TRANSPORT 
MODULER 

6989WD 

- HSEDC RECEIVER 
CONTROL 
MODULEB 

7063WD 

RECEIVER DISTRIBUTOR 
MODULED 

7412WD 

TAPE PUNCH 
MODULEM 

7565WD 

CONTROLS 
ASSEMBLY 

----=~ MODULE N 

CIRCUIT CARD 
LOCATION DIAGRAMS 

7070WD 

Figure 3 - Tape Receiver 4B 
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3.06 Chart 11 closely follows the Receiver 
CHECKOUT PROCEDURE 

(592-812-200) and gives actions to be performed 
to correct a trouble. 

3.07 Chart 11 can be used with Tables A and 
B, Charts 2, 4, 6, 9 and 10. 

3.08 

ISS 3, SECTION 592-811-300 

Use Table C for locating cards in their7 
WD location. 

CAUTION: TAKE SPECIAL CARE 
WHEN WORKING WITH OR NEAR CUR­
RENT CARR YING (LIVE) CIRCUITS AND 
ASSOCIATED CAPACITORS. DISCON­
NECT EQUIPMENT FROM POWER 
SOURCE WHENEVER POSSIBLE. 

CHART 11 

RECEIVER - TROUBLE ANALYSIS 

NO. TROUBLE RECOMMENDED ACTION 

1 POWER lamp does not light, with a. Check set connected to ac source. 
POWER switch depressed. 

b . Replace, if defective, lamp (TP193179). 
. ,, 

C. Replace, if defective, J fuse in D module (1/2 amp 
TPl 71593). 

d. Replace, if defective, FHl fuse in station control 
assembly (10 amp TP151418). 

Note: If -12v fuse blows at tum-on, check or 
add TP337812 Time Delay Modification Kit at 
XZ115. 

2 Station control assembly KHAC a. Remove relay. With VOM, read 1800 ohms across 
relay not energized with POWER coil pins 2 and 7. If coil shows open, replace relay 
switch ON. (TP310108). 

b. Remove PH3 plug. With VOM across pins 17 and 
19, meter should indicate continuity when 
POWER switch is ON. 

3 Fan(s) fail. a. Check fan(s) connection to ac blower receptacle. 

b. Replace, if defective, fan cord fuse (1/2 amp 
TPl 71593). 

C. With VOM, read 240 ohms across each fan 
winding or 120 ohms parallel across both 
windings. Replace fan(s) (TP193942) indicating 
open winding. 

4 AUX. MOTOR ST ART lamp does a. Replace, if defective, lamp (TP199549). 
not light. 

b. Check for broken wires or nonfunctioning switch 
contacts. 

5 Punch and Tape Handling motors a. Check that JHl connector is firmly seated in its 
fail. receptacle. 

b. Check for loose or broken wires. 

_J 
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SECTION 592-811-300 

CHART 11 

RECEIVER -TROUBLE ANALYSIS (Continued) 

NO. TROUBLE RECOMMENDED ACTION 

6 Motor start KHMS relay not a. Remove relay coil. With VOM, read 1800 ohms 
energized with AUX. MOTOR across pins 2 and 10. If coil shows open, replace 
START button depressed. relay (TP308455 ). 

b. With VOM across pin 2 (in relay socket) and 
frame ground, meter indicates continuity when 
AUX. MOTOR START button is depressed. If 
meter indicates open, check circuit for broken 
wires, loose connector pins, or bad SWN3 
contacts. 

7 Photoverifier lamp does not light. a. Replace, if defective, lamp (TP302901). 

b. Replace, if defective, FRl fuse (lamp TP143306)t 

C. Check TRl transformer voltage input and output; 
if defective, replace transformer (TP300356). 

8 MANUAL lamp and/or NON-EDC a. Replace, if defective (TP165678). 
lamp do not light. 

b. Check for broken wires or nonfunctioning switch 
contacts. 

9 EDC module RC indicator fails to a. With NON-EDC button depressed, its no. 5 and 6 
conduct. con tacts should close; if necessary, bend contact 

wire. 

b. Replace, if defective, ZB503 card with TPl 77503 
card. 

c. Replace, if defective, RC indicator. 

10 NON-EDC lamp does not go OFF. a. With NON -EDC button released, its no. 1 and 4 
contacts should be open; if necessary, bend 
con tact wire. 

b. Check for grounded or shorted no. 1 contact. 

11 EDC module RC indicator does a. Replace, if defective, ZB213 card with TP303671 
not go OFF. card. 

b. Check for grounded or shorted no. 6 contact. 

C. Replace, if defective, RC triode. 

12 Tape cannot be passed through Note: Check freedom of tape motion through punch 
punch block. block and tape guide by pulling the tap€! at the punch 

block en trance to the right. Tape should snap to the 
left when released. 

a. Remove punch block paper jam, if present. Use 

L TP149836 tool. 
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( 
CHART 11 7 

\ RECEIVER -TROUBLE ANALYSIS (Continued) 

NO. TROUBLE RECOMMENDED ACTION 

12 b. Check Tape Guide Alignment Adjustment. 
(cont) 

c. Check Punch Pin Penetration Adjustment. 

d. Check trouble no. 13. 

13 Punch pin coil(s) fail. a. Check for punch pin penetration, use TP308375 
gauge. This will check feed plus all levels. High pin 
penetration may result in partial perforation. Low 
pin penetration may result in drag on tape or lack 
of feed motion timing. 

b. Replace, if defective, fuse of the failing level. 

Note 1: If 25 amp fuse is blown at F15, replace 
with a 30 amp fuse (TP338011). 

C. Replace, if defective, TP303730 punch driver card 
of failing level. 

d. Connect the wires from a functioning coil to coil 
of the failing level. Turn power on. RE,?place coil if 
it is not energized. 

Note 2: After removing defective coil and 
before installing new coil, check Armature (Reed) 
Clearance, and Bumper (Silencing) Adjustments. 

e. After installation, perform Punch Pin Penetration 
Adjustment. 

·--· - ·-··--·-

14 Tape does not advance. Depress LETTERS FEED button and pull tape to the · 
left to establish acceptable feed. Observe tape motion. 

If no tape motion, check -55v fuses ( 1.5 amp), then see 
trouble no. 15. 

( -
15 No feed pin motion. a. If no tape motion, isolate the problem level by 

using the following procedure. Strap pin 28 of 
EC675 (ZD211) to pin 13 of the level to be tested 
(EC730). By depressing BLANK FEED button, 
the feed and the selected level to be tested are 
punched. At the same time, observe waveform on 
pin 32 of the same EC730 card, representing the 
level under test. Refer to Figure 4 for typical 
waveforms. 

C _j 
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CHART 11 

RECEIVER -TROUBLE ANALYSIS (Continued) 

NO. TROUBLE RECOMMENDED ACTION 

15 
(cont) 

16 Drive spring overwound. 

17 Improper ratchet and pawl 
engagement. 

18 Improperly spaced or burred tape. 

19 Forward feed wheel not engaging 
tape. 

b. If no waveform is present, check the following: 

1. Associated -55v, -12v, -6v, +6v fuses 

2. Defective (EC730 or EC675) card 

3. Defective magnet coils and/or associated 
wiring. If coil is replaced, refer to note 2 in 
trouble no. 13. 

c. When waveform is present, but does not conform 
to Figure 4, check the magnet core air gap (0.027 
inch) and the bumper clearance (0.006 to 0.010 
inch) and for maximum reed to magnet core face 
of 0.002 inch when reed is energized. Refer to 

I punch (DRPE type) adjustment section. 

Replace spring, if defective. Check Ratchet Wheel Drive 
Spring Adjustment. 

Check Ratchet and Feed Pawl Engagement 
Adjustment. 

a. Place test tape ( all space) into the reader and 
establish transmission between sender and receiver 
in the NON-EDC mode. Check for 10-to-inch 
spacing (long and short), burring and elongated 
feedholes and associated adjustments, particularly 
forward feed wheel clearance (0.004 to 0.006 
inch) and yield spring tension in adjustment 
section on punch (DRPE type). 

i 
1 b. If acceptable, use letters test tape and repeat 

above procedure. Check the bias spring at 
entrance to punch block for edge burring or 
wavering in the alignment of perforations with 
respect to edge of tape. 

c. Use message tape and transmit in the EDC mode. 
Check for proper product tape. Notice that 
between blocks, the product tape will show slight 
short and long spacing. This is a normal condition. 

···-··--------------------
Check Forward Feed Wheel and Vertical Feed Wheel 
Adjustments. 

L.____.____ ____________ .. _______ ---·-·----·--·--. ·--- . - ..... ···-----·•·---------__J 
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ISS 3, SECTION 592-811-300 

CHART 11 

RECEIVER -TROUBLE ANALYSIS (Continued) 

TROUBLE RECOMMENDED ACTION 

Reverse feed wheel teeth extend a. Check Reverse Feed Wheel Adjustment.-
above tape guide. 

b. If teeth still protrude above tape guide, refer to 
section covering other punch (DRPE type) 
adjustments. 

Tape perforation improperly Check the forward feed wheel line up by perforating a 
alignetl. length of tape and examining it for burrs. Fold the tape 

with edges and first level holes in line. The eighth level 
hole should overlap. Gauge by eye. If alignment is off, 
refer to punch (DRPE type) adjustment section. 

No overpunching of backed-up a. This is a condition caused by backing the tape 
tape. through the punch block less than 80 characters 

(usually 79). When this occurs, the ALARM lamp 
and BUE lamp are lit to indicate an improper 
backup. 

b. Three areas are the primary causes of this 
condition: 

1. The drive cam assembly positions the tape 
guide assembly over the reverse feed wheel 
after the intermediate shaft begins to rotate, 
causing the "loss" of a number of characters 
backed-up. Refer to punch (DRPE type) 
adjustment section for procedure. 

2. The intermediate clutch spring is disengaged 
too soon causing the intermediate shaft 
assembly and the reverse feed wheel to 
incomplete their cycle. This is indicated by 
the detent roller not seating properly in the 
detent disc. An incomplete cycle will not 
back the tape a full 80 characters. Refer to 
punch (DRPE type) adjustment section for 
procedure. 

3. The improper operation of the backup 
switch, which indicates a backup cycle, is the 
third potential area. Refer to punch (DRPE 
type) adjustment section. 

Excessive burring or elongating of a. This condition is caused by improper reverse feed 
feed holes on backup of tape. positioning and/or phasing. 

_J 
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r CHART 11 

RECEIVER -TROUBLE ANALYSIS (Continued) 

NO. TROUBLE RECOMMENDED ACTION 

23 b. If the tape guide above the reverse feed wheel is 
( cont) positioned too high, the teeth of the feed wheel 

will not enter fully into the feedholes and cause 
burring and elongating. Refer to punch (DRPE 
type) adjustment section. 

C. If the reverse feed wheel is out of phase, the 
reverse feed wheel teeth are not aligned with the 
feed holes and drag across the webs between feed 
holes, potentially tearing and burring feed holes. 
Refer to punch (DRPE type) adjustment section. 

24 Improper overpunching of the first a. This occurs when the tape is backed-up 79-1/2 or 
few characters after a backup. 80-1/2 characters. The punch will overpunch the 

product tape across the webs and cause feed error 
Feed alarm and incompletion of and/or tape jam. After overpunching the first few 
errored block deletion. characters improperly, tape motion will stop and 

the rest of the errored block will not be 
overpunched. 

b. Cause of this problem is an out of phase reverse 
feed wheel. Refer to punch (DRPE type) 
adjustment section. 

25 Excessive elongated code holes on a. This condition may be caused by an improper 
overpunch. delete clock. Check gated oscillator EC546 

(ZB416) for pulses spaced as follows: 

1. 9.52 ms @ 1050 Hz 

2. 8.33 ms@ 1200 Hz 

b. Adjust if necessary. 

c. If delete clock is proper, refer to trouble nos. 
23 and 52 of this chart to make sure forward 
tape punching is acceptable. Improper punching 
and tape motion in the forward direction may 
cause improper overpunching after a tape 
backup. 

Note: A slight overpunching of the code levels is 
normal. This is indicated by crescent shaped 
chad of 0.005 inch width. 

L 
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CHART 11 7 
RECEIVER -TROUBLE ANALYSIS (Continued) 

NO. TROUBLE 

26 Intermittent violent rocking of the 
punch assembly. 

27 Tape alarm will not reset. 

28 All indicators remain ON. 

29 All indicators remain OFF. 

30 One indicator remains ON. 

31 BUE, FE, FA, and PTA alarms 
OUT. 

32 KHHO and KHST relays remain 
energized. 

RECOMMENDED ACTION 

This condition is caused by partial engagement or 
grabbing of the clutch spring, causing the entire backup 
mechanism and punch to rock violently forward, 
intermittently. Primary cause of this condition is a 
tight clutch spring. Refer to punch (DRPE type) 
adjustment section. 

Check that KHHO, KHST, and KHAL relays are 
energized. 

Replace, if defective, fuse located at bottom of EDC 
module A (4 amp TP148466). 

Replace, if defective, fuse located at bottom of EDC 
module A ( 1/2 amp TPll 7176) and check indicator 
assembly circuit wiring. 

a. Remove card associated with ON indicator (listed . 
below). 

Indicator 
BUE 
FE 
FA 

PTA 

Remove Card 
ZB214C 
ZB214A 
ZB214B 
ZB205C 

Replace With Card 
TP303671 
TP303671 
TP303671 
TP303671 

b. Replace indicator if it remains on. If indicator 
goes OFF, replace indicator assembly. 

Note: Remove electrical power while replacing cards. 
Replace circuit cards listed below, one at a time, until 
KHAL relay becomes de-energized. Reinstall removed 
good cards. 

Remove Card 
ZB506B 
ZB211 
ZB223E 
ZB424 

Replace With Card 
TP177581 
TP303606 
TP303606 
TP177504 

Check for defective circuit wiring. 

a. Check that all alarm conditions above have been 
eliminated. 

b. Check that relay wires are not crossed. 

C. Remove energized relays cover to insure relay is 
free of mechanical binds. 
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r CHART 11 

RECEIVER -TROUBLE ANALYSIS (Continued) 

NO. TROUBLE RECOMMENDED ACTION 

33 Red alarm indicator remains ON. a. Check that KHST lM and/or KHHO 12M relay 
wires do not touch adjacent center wires. 

b. Check associated wires and connector for 
improper ground. 

34 Motor and verifier lamps do not a. Strap KHDSR lL terminal to frame ground. If 
light; station control switch in KSDSR relay is not energized, check relay 
TEST position. operating wiring path. 

b. With VOM, read 2450 ohms across pins lL and 
2L. Replace AK-4 coil if defective. 

35 Programmer does not advance to a. Check switch for defect or loose wires. 
BN mode. 

b. Check for defective card by replacing the 
following circuit cards, one at a time. Depress 
PROGRAM ADVANCE button after each 
replacement. 

·, I Reinstall removed good cards. 

Remove Card Replace With Card 
ZB507 TP172441 
ZB504 TP177589 
ZB403 TP172353 
ZB405A TP172327 
ZB404 TP172353 

·• ZB212 TP303606 
ZB406 TP172327 

36 RC indicator remains OFF. a. Replace, if defective, ZB213 card with TP303671 
card. 

I b. Replace, if defective, ZB212 card with TP303606 
I card. 

c. Check associated wiring and connections. 

37 IBK indicator remains OFF. a. Replace, if defective, ZB208 card with TP303671 
card. 

b. Check associated wiring and connections. 

38 Programmer does not advance to .Replace, if defective, ZB405 card with TPl 72327 card. 
BK mode. 

L 
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CHART 11 7 
RECEIVER -TROUBLE ANALYSIS (Continued) 

NO. TROUBLE RECOMMENDED ACTION 

39 Punch does not operate; Check for defective card by replacing the following 
programmer in BK mode. circuit cards, one at a time in the order shown. 

Reinstall removed good cards. 

Remove Card Replace With Card 
ZB417C TP177501 
ZB118D TP172357 
ZB416 TP177546 

{ 
\ Note: If ZB416 card is replaced, it will be necessary 

to perform the Clock Generator Electronic Adjustment 
(Section 592-812-700). 

Continue checking for defective card. 

Replace Replace 
I Remove Card With Card Remove Card With Card 

ZB422A TP177504 ZB112 TP172457 
ZBlllB TP172357 ZB116D TP172356 

I ZB402 TP177503 ZB209 TP303603 
ZB211 TP303606 ZD211 TP303675 
ZB115D TP172356 

( 
Note: If ZD211 card is replaced, it will be necessary 
to perform the Control Card Electronic Adjustment 
(Section 592-812-700). 

40 Character counter fails or Check for defective card. 
Remove Card Replace With Card 

Units counter fails ZB216 TP303635 
,, Signal delay defective ZB124 TP172382 

Inverter defective ZB106 TP172357 
BKL indicator remains off ZB115 TP172356 
DEL indicator remains off ZB512 TP172356 
Diode defective ZB424 TP177504 

( 
Ring drive defective ZB408 TP172353 
Fails to Count 0, 1, 2, 3 ZB410 TP172327 
Fails to Count 4, 5, 6, 7 ZB411 TP172320 
Fails to Count 8, 9 ZB412 TPl 72320 
Inverter defective ZB118C TP172357 
Ring drive defective ZB409B TP172353 
Fails to Count 00, 10, 20, 30 ZB413 TP172327 
Fails to Count 40, 50, 60, 70 ZB414 TP172320 
Fails to Count 80 - Units counter 

( continues to operate ZB412 TP172320 

Note: If above does not clear trouble, card ZB217 
may be bad - replacement of this card requires a check 
of the Photoreader Light Source and Pad Out Circuit 
(Section 592-812-700). 

I __, 
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CHART 11 

RECEIVER-TROUBLE ANALYSIS (Continued) 

TROUBLE RECOMMENDED ACTION 

FE indicator remains off in BK Replace, if defective, ZB214A card with TP303671 
mode. card. 

Programmer does not advance to Replace, if defective, ZB405 card with TPl 72327 card. 
EOB mode. 

Programmer does not advance to Replace, if defective, ZB405 card with TPl 72327 card. 
CKl mode. 

--·-·· -
Programmer does not advance to Replace, if defective, ZB406 card with TPl 72327 card. 
CK2 mode. 

Programmer does not advance to Replace, if defective, ZB406 card with TPl 72327 card. 
BU mode. 

Backup assembly BU coil fails a. Check continuity between BU coil and pin A on 
(does not energize). card ZB506A. 

b. Replace, if defective, ZB506A card with 
TPl 77881 card. 

C. Replace, if defective, ZB505 card with TPl 77505 
card. 

d. Replace, if defective, BU coil (TPl 77M). If coil is 
replaced, perform Clutch Magnet Armature 
Adjustment. 

RC indicator remains ON. Replace, if defective, ZB213C card with TP303671. 

IBK indicator remains ON. Replace, if defective, ZB424 card with TPl 72424, 
ZB211C card with TP303606, ZB503C card with 
TPl 77503, and ZB208C card with TP303671. 

Tape backs up more than one a. Check Clutch Magnet Armature Adjustment. 
cycle. 

b. Check Drive Shaft Clutch Stop Lever and 
Latchlever Springs Adjustment. 

c. Check and remove any oil on backup coil core 
face. 

d. Clutch magnet armature should be flush to core; if 
not, loosen two mounting screws, position 
armature. 
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CHART 11 7 
RECEIVER -TROUBLE ANALYSIS (Continued) 

NO. TROUBLE RECOMMENDED ACTION 

50 Tape backs up less than 80 a. Check Clutch Release Lever Adjustment. 
characters. 

b. Check Reverse Feed Wheel Phasing Adjustment. 

51 Intermediate and drive clutches a. Check Clutch Release Lever Adjustment. 
chatter during tape backup. 

b. Check and remove any oil on drive springs. 

( 52 No tape backup. a. Check and eliminate any binds in armature 
latching. 

b. Lubricate associated components as needed. 

C. Check armature-core gap. If greater than 0.055 
inch at closest point, set Clutch Magnet Armature 
Adjustment gap to the minimum (0.008 inch) 
of requirement. 

d. Check and remove any burrs from lever latching 
surfaces. 

( 53 Programmer does not advance to Replace, if defective, ZB406 card with TPl 72327 card. 
DEL mode. 

54 Punch does not operate in DEL . Replace, if defective: 
mode. 

ZB406 card with TPl 72327 card. 
ZB417C card with TPl 77501 card. 
ZB118D card with TPl 73357 card. 
ZB416 card with TPl 77 546 card. 

55 Set does not return to SR mode. Replace, if defective, ZB404 card with TPl 72353 card. 

56 Product tape does not conform to a. Receiver distributor module: check, and if 
message tape - garbled, random necessary adjust, LC Oscillator ( ZD 107) for 
punching. output of 

2100 Hz at 1050 wpm 
2400 Hz at 1200 wpm . 

b. Receiver control module: check, and if necessary 
adjust recycle timer card (ZB415) output (45-50 
ms). 

( c. Clock generator circuit: check ZB118, ZB208, 
and ZB416 cards. 

_j 
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r CHART 11 

RECEIVER -TROUBLE ANALYSIS (Continued) 

NO. TROUBLE RECOMMENDED ACTION 

57 Added or deleted bits in product Check erroring levels associated driver card and 
tape. circuitry. 

58 Fixed character(s) do not conform. a. Sender Check Test: Transmitter control module 
SR code error - check ZA105; ZA205, and 
ZA418 timing ( 40 ms). BNl, 2, 3 code error -
check ZA104, ZA105, ZA205, and block counter 
( on reader) contact closure. 

b. CKl, 2 code error - check ZA106, ZA107, and 
ZA206. 

59 Number of characters in first a. Sender Check Test: Check Reader EOB Contact. 
block, between BN and EOB is less 
than 80. b. Check trouble no. 51. 

60 Receiver terminal alarm (PT A) set Check photoverifier circuit (adjustments in 
while DRPE is operating. 592-812-700). 

61 Received TP303069 test tape Sender Check Test: Advise Test Center of improper 
check characters do not check characters. 
correspond to Check Character 
Chart. 

62 No unattended answering. a. Check for correct strapping options on data set. 

b. When the called terminal receives a ring 
indication, the Data Terminal Ready lead (DTR) 
must remain on (+6v) at all times and the DSR 
lead must switch from -6v (off) to +6v (on) and 
the DSR relay must enell!ize. If the relay does not 
energize, check the Low Tape (LT) and Alarm. 
(AL) relays to make sure that they are 
de-energized. If they are energized, replace the 
tape supply roll and de-alarm the terminal. If 
alarm cannot be reset, refer to Alarm Chart 4. 

C. If LT and AL relays are de-energized and the call 
is still not answered and the DSR lead remains 
low, check ZHl-H circuit card and replace if 
defective. If card is good, data set may be 
defective and should be tested. 

d. If DSR lead goes high and DSR relay does not 
energize, check circuit card ZHl-G and replace if 
defective. If DSR does energize and motors do not 
turn ON, check the MS relay and connections. 

L 
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CHART 11 7 
RECEIVER - TROUBLE ANALYSIS (Continued) 

NO. TROUBLE 

63 Receiver does not drop call after a. 
message is completed 
(Unattended). 

b. 

64 Low tape flasher does not· a. 
function. 

b. 

C. 

--- ---· 

65 Receiver does not turn on reverse a. 
channel. 

I 

I 
I 

b. 

C. 

3,09 Chart 12 closely follows the CHECK-
OUT PROCEDURE (592-811-200) and 

gives actions to be performed to correct a trouble. 

3.10 An oscilloscope is not required in any 
of these recommended actions. To use 

an oscilloscope, the station or unit will have to 
undergo further analysis, and may use related 

RECOMMENDED ACTION 

Check the delay timer (TP 308545) and replace it 
if necessary. 

If delay timer is good, check and replace if 
necessary circuit card ZHl-C and F (TP303695) 
and check operation of CD relay. 

When a low tape condition occurs, the LT relay 
must energize and the FL flasher must indicate a 
low tape condition. 

If LT relay is not energized, check and adjust the 
low tape mercury switch, and check the LT relay 
for proper operation. 

If the LT relay is energized, check the FL 
(TP308546) flasher to determine if it is defective, 
and replace it, if necessary. 

When an SR character is detected by the receiver, 
the programmer advances to the BN mode and the 
reverse channel control turns reverse channel on 
and the RC lamp lights. If the lamp remains off in 
the BN mode check ZB213C (TP303671) and 
replace it if necessary. 

If RC is turned on check the reverse channel blind 
ZB222J (TP303603) and replace it if necessary. 
The data set Reverse Channel lead JK2-Bl will 
remain off if the ALARM lamp is lit. If it is, reset 
it. Check ZHl-J and K (TP303695) and replace if 
necessary. 

If reverse channel remains off, the data set may be 
defective and should be tested. 

timing diagrams or descriptions, operating pro­
cedures and operation sections for oscilloscope 
analysis. 

3.11 

3.12 

Chart 12 can be used with Tables A and 
B, Charts 1, 3, 5, 7 and 8. 

Use Table C for locating cards in their I 
WD location. ~ 
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CHART 12 

SENDER-TROUBLE ANALYSIS 

TROUBLE RECOMMENDED ACTION 

POWER indicator lamp fails to a. Check ac source. 
light. 

b. Check 48 volt fuse 1-1/2 amp. 

C. Check lamp. 

d. Check switch. 

e. Check station control fuse 6-1/4 amp. 

f. Check that KGAC relay should be operated if ac 
cord is plugged into outlet (7402WD). 

g. Check module fuses. 

h. Check power supply. 

i. Check associated wiring and connections 
(7070WD). 

·---

Fan(s) fail. a. Check that ac power cord is plugged into wiring 
field outlet. 

b. Check fuse on fan power cord. 

C. Check for ac with VOM at wiring field power 
outlet. 

d. Check wiring. 

AUX MOTOR START indicator a. Check lamp. 
fails to light. 

b. Check switch. 

C. Check associated wiring (7070WD). 
--- . 

Reader motor OFF. a. Check reader connector. 

b. Check DX power supply and fuses 6/10 amp 
(8070WD). 

C. Check motor start relay (KGMS) is energized by 
ground from AUX MOTOR START switch 
(7402WD). 

~ 

d. Check motor, associated wiring and connections 
(8070WD, 7406WD, 7402WD). 
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CHART 12 7 
SENDER - TROUBLE ANALYSIS (Continued) 

NO. TROUBLE RECOMMENDED ACTION 

5 Tape puller motor OFF a. Check motor start relay KPl (7065WD). 
(TEST /OPERATE switch in 
TEST). b. Check motor, reset switch, associated wiring and 

connections (7065WD). 

6 MANUAL indicator fails to light. a. Check lamp. 

( 
b. Check switch and wiring (7070WD). 

7 Motors do not turn OFF. Check KGMS relay is de-energized, if not, check for 
ground to coil of relay (7402WD) . 

8 Non EDC indicator fails to . Check lamp, switch and wiring respectively. 
operate. 

9 MANUAL button does not reset Check MANUAL button switch for proper resetting of 
NON /EDC button. NON /EDC key. 

10 Failure of AUX MOTOR START Check switch for proper operation. 
and NON /EDC button to operate 
simultaneously. 

11 MANUAL button fails to reset Check control switch. 
NON/EDC and AUX MOTOR 
ST ART switch. 

12 Stop alarm/reset lamp fails to go a. Check Reader Tape Out Switch Adjustment. 
out, when tape is placed in reader. 

b. Check tape-out relay (KGTO) for proper seating 
of wires, and that relay is not hung up in 
energized position. Remove ZA513A card from 
EDC module if KGTO relay remains energized, 
replace ZG2 card in control module (G). If relay 
still remains energized, check for GND on IL of 
coil (7402WD and 7056WD). If removal of 

( 
\ 

ZA513A card extinguishes alarm, replace card if 
alarm is still on replace ZA509, ZA108 and 
ZA515 respectively. 

13 Motors do not turn ON. a. Check that KGDSR relay in control module is 
energized from ground at make contacts of 
OPERATE-TEST switch (7402WD). 

( b. Check KGMS relay should be energized 
(7402WD). 

C. Check KGHO relay - de-energized. Replace 
ZG2-E card. 

d. Check KGST relay - de-energized. _j 
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r CHART 12 

SENDER - TROUBLE ANALYSIS (Continued) 

- ---~---

NO. TROUBLE RECOMMENDED ACTION 

14 Motors do not turn OFF. a. Check KGHO and KGST relays (7402WD). 
Ground should be applied to KGST relay when 
Stop Alarm/Reset button is depressed and when 
released KGHO relay will pick-up. 

b. Check wiring. 

15 SR light out, programmer in SR a. Apply ground to pin H on ZA416A card. If lamp 
mode. lights, replace ZA416 card. If lamp remains off, 

replace lamp. 

b. Check PROGRAM ADVANCE pushbutton. 

C. Replace ZA213 card. 

d. Check circuitry. 

16 Program does not advance to BN. a. Check ZA417, ZA412, ZA424 and ZA510 cards. 

b. Check program advance pushbutton and TEST 
switch. 

C. Apply ground to pin H of ZA417. Lamp should 
light, if not replace lamp. 

17 BN indicator remains ON. Replace ZA213 card. 

18 Programmer does not advance to a. Check ZA416 and/or ZA213 card. 
BK mode. 

b. Apply ground to pin D of ZA416 lamp. 

C. Check circuitry. 

19 Reader blows F3 fuse continuously a. Check for ground on stepper coils. 
upon entering BK mode. 

b. Replace reader power supply. 
·-

20 Reader does not run (READER a. Check READER TEST switch. 
TEST switch ON and RCD lamp 
off). b. Replace cards, one at a time ZA212B, ZA403B, 

ZA405C, ZA404, ZA415A, ZA402A and 
ZA219B. Retest after each. 

21 Reader steps, receives reader test a. Check Contact Sensing Wires to Top Plate, Tape 
alarm (RTA lamp lights), reverses Sensing Wires and Feed Wheel Alignment and 
and stops in SR mode. Contact Sensing Wire Tip Height Adjustments. 

b. Replace cards, one at a time. Test as follows: 
move READER TEST switch from ON to OFF to 
ON, to cycle reader after replacing a card. Follow 
this order ZA215, ZA120, ZA216, ZA220, ZA509A, 

L 
ZA122, ZA505, ZA507 A, ZA221 and ZA222. 
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ISS 3, SECTION 592-811-300 

CHART 12 

SENDER - TROUBLE ANALYSIS (Continued) 

TROUBLE RECOMMENDED ACTION 

Reader fails to step or erratic a. Replace fuse F3 (1.5 amp) and/or F4 (0.6 ~mp). 
stepping. Check if escapement shaft has torque applied 

from motor. 

b. Check drive spring is on and motor belt is on. 

C. Check Magnetic Clutch Torque Adjustment. 

d. If escapement shaft has torque, check for binds in 
pallet and escapement shafts. 

e. Check Escapement Wheel Adjustment. 

f. Clean magnet armature and pole faces. 

g. Check pallet and escapement wheel for wear, 
replace if worn. 

h. Replace oscillator card ZC106. 

Mode does not advance to EOB a. Replace ZA416 card. 
mode. 

b. Check EOB lamp by applying ground to ZA416, 
pin K lamp should light. 

C, Replace triode and check circuitry. 

Mode does not advance to CKl a. Replace ZA417 card. 
mode. 

b. Check CKl lamp by applying ground to ZA416, 
pin M lamp should light. 

Mode does not advance to CK2 a. Replace ZA417 card. 
mode. 

b. Check CK2 lamp by applying ground to ZA417, 
pin D lamp should light. 

Mode does not advance to Rl a. Replace ZA417 card. 
mode. 

b. Check Rl lamp by applying ground to ZA417, 
pin K lamp should light, if not, replace. 

Reader does not run in reverse. a. When programmer enters Rl mode, ground is 
applied to relay KGMR through ZA422, ZA408, 
ZA410, and ZA213, if KGMR is not energized 
when we step into Rl mode, replace above cards 
one at a time until KGMR relay energizes 
(7056WD). 

b. If KGMR is energized, check ZA419, ZA403, 
ZA423, and ZA415 (7056WD). 

_J 
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SECTION 592-811-300 

r CHART 12 

SENDER - TROUBLE ANALYSIS (Continued) 

NO. TROUBLE RECOMMENDED ACTION 

28 Retractor solenoid hums. Check Retractor Solenoid Adjustment. 

29 Retractor fails to operate. a. Check Retractor Solenoid Adjustment. 

b. Check retractor interlock switch. 

C. Check associated wiring and connector. 

30 Block numbers fail to cycle (in a. Replace ZA104 card. 
reverse). 

b. Check Block Counter Contact Bracket, Block 
Counter Contact Connection and Block Counter 
Contacts, Bracket, and Cam Adjustments. 

C. If block counter has been removed and then 
reinstalled, check Block Counter Driven Gear and 

I Pinion Alignment Adjustment. 
I -----~----

31 Mode fails to advance to R2. 
7--

Replace ZA417 card. a. 

b. Check R2 lamp by applying ground to ZA417, pin 
M lamp should light, if not, replace lamp. 

----

32 Reader fails to stop when Verify that the ground is removed from KGMR relay. 
programmer goes to SR. When KGMR de-energizes, KA520 (SR) relay energizes 

through KGMR normally closed contacts 8 and 11 
(7056WD and 7402WD). Replace ZA422, ZA408, 
ZA410 and ZA213 cards. 

33 Station does not logic reset (return a. Check LOG IC RESET pushbutton for operation 
to SR mode). and wiring (7056WD). 

b. Replace ZA212 card. 
------·------· 

34 REVERSE CHANNEL DETECT 
I 

If reader runs and programmer cycles, check RCD lamp 
(RCD) lamp fails to light. Reader and wiring to lamp. 
runs (with READER TEST switch 
ON). 

---- - -------

35 RCD lamp fails to light. Reader a. Replace ZA212, ZA403, ZA405, ZA404 and 
does not run. I 

ZA415 cards. 
I 

b. Check Reverse Switch and wiring. 

36 No unattended transmitter a. When the called terminal receives a ring indication, 
answering. the Data Terminal Ready (DTR) lead must remain 

on (+6v) and the Data Set Ready (DSR) lead must 
switch from -6v ( off) to +6v ( on), and the DSR relay 
must energize. If the relay does not energize, check 
the Tape Out (TO) relay. If TO is energized, the 
DTR lead will switch low and prevent the DSR from 

L 
turning high and answering the call. Remedy the 
tape out condition if it exists. 
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ISS 3, SECTION 592-811-300 

CHART 12 7 
SENDER - TROUBLE ANALYSIS (Continued) 

TROUBLE 

b: 

C. 

Tranl3mitter fails to remain on line a. 
- drops call after connection has 
been established. 

b. 

Transmitter does not drop the call a. 
after message is completed 
(Unattended). b. 

Transmitter does not detect reverse a. 
channel. 

b. 

c. 

RECOMMENDED ACTION 

If tape out condition is remedied and the call is 
still not answered, and the DSR lead remains low 
with each ring, check ZG 1-H circuit card. If card 
is bad replace it; if it is good, the data set may be 
defective and must be tested. 

If DSR lead does go high and DSR relay does not 
energize, check circuit card ZG 1-G and replace if 
defective. If DSR does energize and motors do not 
turn on, check ZG 1-K and replace if necessary. 
Check also the MS relay and connections. 

The call will be dropped if the remote receiver 
does not have power applied to it when the DAT A 
button is depressed. This prevents the Carrier 
Detect lead from being on and completing the 
requirement to keep the call held on. 

If power is on, and the call is dropped 
continuously, check carrier detect lead on the 
remote receiver JK2-A8 to determine if it goes 
high when DATA button is depressed. If it does 
not go high, check and replace the data set if 
necessary. 

Check the delay timer and replace it if necessary. 

If reverse channel (RC) is off, check and replace if 
necessary ZG 1-C and F circuit card, which 
controls the RC relay. If card is good, check 
operation of RC relay. 

With the receiver reverse channel on, the reverse 
channel reverse lead, JJ2-B2, on the transmitter 
must be +6v. If the lead is clamped at -6v, the da_ta 
set is defective and should be replaced. 

If the RC lead is +6v, check JG4-15 for -6v. If lead 
is clamped at 0v, check and replace it if necessary. 

If JG4-15 is set at -6v, check and replace if 
necessary ZA106C in transmitter control module. 
If card is good, refer to Reader Stepping, Chart 7 
for isolating problem. 

Note: The REVERSE CHANNEL 
SIMULATE switch on the transmitter 
distributor module must be off, to allow the 
RC relay to energize when DSR is on and 
reverse channel is lost. 

I I 
-J 
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SECTION 592-811-300 

r CHART 12 

SENDER - TROUBLE ANALYSIS (Continued) 

NO. TROUBLE RECOMMENDED ACTION 

39 d. When Receiver turns RC on, check the RC lead 
(cont) JJ2-B2 on the transmitter for a +6v reading. If 

lead is clamped at -6v, test the data set. If RC lead 
is at +6v, check ZGl-C and F circuit and RC relay 
for proper operation. Replace circuit card if 
necessary. 

e. If RC relay is energized check ZA106 circuit card 
in transmitter control module. If card is good 
refer to Reader Stepping, Chart 7, isolating area 
causing reverse channel detect malfunction. 

40 Feed holes burring. a. Check for proper tape routing. 

b. Check Tape Lid and Feed Wheel to Reading 
Head Adjustments. 

41 Feed holes burring, during tape Check Backup Solenoid, Control Arm Spring and 
reverse travel only. V-Belt Clutch Adjustments. 

42 Tape tearing during backup Check strap at pin 45 of PLl to pin El0 of PC125, 
operation. I (7410WD). 

43 Error on tangled tape/tape-out a. Check Tangled Tape/Tape-Out Contacts 
signal. Adjustment. 

b. Check for dirty contact surfaces. 

44 Error on EDC block counter a. Check for binds in block counter mechanism. 
output. 

b. Check Block Counter Contacts, Bracket, and Cam 
Adjustment. 

45 Reader does not step out of reverse a. Check End-Of-Block Sensing Wires Adjustment. 
after 160 characters. 

b. Replace following cards one at a time in order 
shown, ZA123C, ZA511A, ZA509C, ZA106A and-
ZA503. 

i 46 Added or deleted bits in product a. Check Tape Sensing Wires and Feed Wheel 
tape. Alignment Adjustment. 

b. For 1, 2, or 3 bit error, replace card ZC 207, for 4, 
5, or 6 bit error, replace card ZC208, for 7 or 8 
bit error, replace card ZC209. 

C. Check data set using standard tests. 

47 Fixed character(s) do not conform. a. If SR code error - replace, if defective, cards 
ZA105, ZA205, and/or ZA418 (requires 40 ms 
adjustment). 

L ··-··- ---·-
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ISS 3, SECTION 592-811-300 

CHART 12 7 
SENDER - TROUBLE ANALYSIS (Continued) 

TROUBLE RECOMMENDED ACTION 

b. If BNl, 2, 3 code error - (1) replace, if defective, 
cards ZA104, ZA105, and/or ZA205 (2) Check 
block counter contact closure. 

c. If CKl, 2 code error - replace, if defective, cards 
ZA106, ZA107, and/or ZA206. 

_J 
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OSCILLOSCOPE GRID 

IMPROPER WAVEFORM 

LOWER 
LIMIT 

.BMS l.OMS 1.2MS l.4MS 1.6MS l.BMS 2.0MS 

TYPICAL PROPER WAVEFORM 

~: A sharp inflection point usually indicates 
no armature bounce on the magnet coils. 

Figure 4 - Typical Waveforms 

TABLE C 

TROUBLESHOOTING CIRCUIT INDEX - SENDER 

1. EDC MODULE "A" (7056WD) 

Position 

ZA104 

ZA105 

ZA106 

ZA107 

ZA108 

Page'54 

Circuit 

A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
E 
F 
A 
B 
C 
D 

Type Card 

EC357 INV (4) 

EC356 INH (4) 

EC357 INV (4) 

EC528 EF (6) 

EC356 INH (4) 

WD Location 

2B3 
2B3 
2B3 
5C3 
2A3 
2C4 
2B4 
2B4 
2E3 
2F3 
4B3 
2C3 
2C3 
2E3 
2F3 
SPARE 
SPARE 
SPARE 
7E6 
7E5 
7A5 
7C6 



ISS 3, SECTION 592-811-300 

TABLE C 

TROUBLESHOOTING CIRCUIT INDEX - SENDER (continued) 

1. EDC MODULE "A" (7056WD) (continued) 

Position Circuit Type Card WD Location 

ZA115 EC428 FILTER 6Dl 
ZA116 A EC512 INV (2) 3F8 

B 3E2 
ZA117 A EC332 EF (2) 3F8 

B 3E3 
ZA118 EC589 OS (200us) 3D2 
ZA119 A EC383 PA 3C2 

B 7B3 
ZA120 EC516 PP 3D3 
ZA121 EC352 FAN-OUT 3A3 
ZA122 EC380 OR 308 
ZA123 A EC547 INT (5) SPARE 

B SPARE 
C 6E2 
D SPARE 
E 4F5 

ZA205 EC641 DIODE Diode Matrix 2B6 
ZA206 A-H EC600 L"l"H (16) 2D6 
ZA207 A-H EC600 INH (16) 2F6 
ZA208 A-C EC671 FF (3) 7E5 
ZA212 A EC671 FF (3) 4B8 

B 5A3 
C 6B3 

ZA213 A-R EC606 EF (16) 5C8 
ZA215 A-J EC682 CSS (8), RESET DRIVER (1) 3F5 
ZA216 A-H EC600 INH (16} 3E5 
ZA217 A-C EC671 FF (3) 3B4 
ZA218 A-C EC671 FF (3) 3B5 
ZA219 A EC671 FF (3) 3B7 

B 4C5 
C 3B7 

ZA220 A EC671 FF (3) 3D6 
B 3D8 
C 7B4 

ZA221 A-C EC671 FF (3) 3D5 
ZA222 A-C EC671 FF (3) 3D4 
ZA402 A EC356 INH (4) 4C5 

B 6B7 
C 4E6 
D 4E8 

ZA403 A EC357 INV (4) 4B6 
B 5A3 

I C 4F7 
,, 

D 6F5 \ 
ZA404 EC138 IPS 4A6 
ZA405 A EC502 OR 6C4 

B AND 5D3 
C AND 4A7 

ZA406 A EC383 PA 6D3 
B 5A4 
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SECTION 592-811-300 

TABLE C 

TROUBLESHOOTING CIRCUIT INDEX - SENDER (continued) 

1. EDC MODULE "A" (7056WD) (continued) 

Position Circuit Type Card WD Location 

ZA407 A EC503 AND (4) SPARE 
B 4D8 
C 4F3 
D 7B4 

ZA408 A EC527 EF (6) 4C8 
B 4F3 
C SPARE 
D 4E8 
E 6D5 
F 4E6 

ZA409 A EC356 INH (4) SPARE 
B 4F6 
C SPARE 
D 5D2 

ZA410 A EC504 OR 5E2 
B 6C7 
C 6C7 
D 6D5 

ZA411 EC589 OS (200us) 5F3 
ZA412 A EC353 RING RESET 5F4 

B RI:NG DRIVE 5F3 
ZA413 A EC353 RING RESET 5F8 

B RING DRIVE SPARE 
ZA414 EC589 OS (200us) 6B3 
ZA415 A EC504 OR (4) 4B6 

B 6E7 
C 6E6 
D 5E6 

ZA416 EC327 TRUNCATED-N DIST 5F5 
ZA417 EC327 TRUNCATED-N DIST 5F5 
ZA418 A EC527 EF (6) 6B2 

B 5E3 
C 6C8 
D 6C7 
E 6D7 
F 6D6 

ZA419 A EC503 AND (4) 6D7 
B 6B7 
C 6E5 
D 6D6 

ZA420 EC546 GATED OSC (4-45ms) 6C8 
ZA421 EC380 OR 6A8 
ZA422 A EC581 PA 6E5 

B 5C3 
ZA423 EC546 GATED OSC (4-45ms) 6F5 
ZA424 'CR6 EC181 4B7 

R2, CR2 4F4 
R4, CR4 4F7 

R6 5F3 
R7 5F3 
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TABLE C 

THOUBLESHOOTING CIRCUIT INDEX - SENDER (continued) 

1. EDC l\lODULE "A" (7056WD) (continued) 

P,)sition Circuit Type Card WD Location 

ZA424 Rl .. CRl 6E4 
(cont inu ect) R5, CR5 SPARE 

R3, CR3 SPARE 
ZA503 EC597 OS (lms) 6E3 
ZA504 A EC332 EF (2) 4E8 

B 4E6 
ZA505 EC589 OS (200us) 4C3 
ZA507 A EC383 PA (2) 4C4 

B SPARE 
ZA508 EC354 IPS 6C4 
ZA509 A EC527 EF (6) 6B7 

B 7B6 
C 6D2 

D&E SPARE 
F 4B4 

ZA510 EC441 IPS 5F2 
ZA511 A EC501 AND 6C2 

B OR 5F7 
C OR 6C3 

ZA512 EC104 IPS 6A7 
ZA513 A EC581 PA 7B7 

B SPARE 
ZA515 EC119 FF 7B6 

2. TRANS DIST MODULE "C" (7410WD) 

Position Circuit Type Card WD Location 

ZC107 A EC503 AND 2C5 
B 2C5 
C 2E5 
D 2F5 

( ZC108 A EC121 PA 2D3 
' B 203 

C 2E7 
D 2F7 

ZC109 A EC121 PA 2B8 
B SPARE 
C SPARE 
D SPARE 

( ZCll0 EC428 FILTER 5F7 
~ ZC202 A&J EC606 EF (16) 3B7 

B&K 2E7 
C&L 2F7 
D&M 2F8 

( 
E&N 4Cl 

', F & p 3J35 
G SPARE 
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TABLE C 

TROUBLESHOOTING CIRCUIT INDEX - SENDER (continued) 

2. TRANS DIST MODULE "C" (7410WD) (continued) 

Position Circuit 

ZC202 H 
(continued) Q 

R 
ZC203 A 

B 
C 
D 
E 
F 
G 
H 
J 
K 

ZC204 A 
B 
C 
D 
E 
F 
G 
H 

ZC205 A 
B 
C 

ZC206 A 
B 
C 

ZC207 A 
B 
C 

ZC208 A 
B 
C 

ZC209 A 
B 
C 

ZC210 
ZC211 
ZC212 

Reader Contacts 

Tape- Out - Tangled Tape 
Block Counter #1 
Block Counter #2 
Block Counter #3 
End of Block - Forward 
End of Block - Reverse 
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Type Card 

EC683 INH or INV (10) 

EC684 AND 
OR 
OR 
OR 
OR 
AND· 
OR 
OR 

EC671 FF 

EC671 FF 

EC671 FF 

EC671 FF 

EC671 FF 

EC682 Contact Signal Shaper (CSS) 
EC680 Parity Logic 
EC618 Resistor Board 

WD Location 

SPARE 
SPARE 
SPARE 
2E2 
2D3 
2B5 
2E5 
1F5 
2D6 
2Cl 
2C7 
2A3 
284 
2C7 
3A8 
2B5 
SPARE 
2C3 
3C8 
3B7 
3B5 
2F6 
2C6 
2C4 
3D8 
2Dl 
2C7 
3D7 
3D7 
3D7 
3D5 
3D5 
3D5 
3D3 
3D3 
3D3 
4D2 
5A2 
4A3 

1D5 
1E5 
1E5 
1E5 
1E5 
1E5 



( 

( 

( 

( 

( 

ISS 3, SECTION 592-811-300 

TABLE C 

TROUBLESHOOTING CIRCUIT INDEX ..,... SENDER (continued) 

2. TRANS DIST MODULE "C" (7410WO) (continued) 

Position 

Code Level 1 
2 
3 
4 
5 
6 
7 
8 

Feed Level 
Verify Level l 

2 
3 
4 
5 
6 
7 
8 

Circuit 

Retractor Interlock 

3. RELAYS 

KA520 
DSR Data Set Ready 
RC Reverse Channel 
MS Motor Start 
ST Stop 
HD Hold 
MR Motor Reverse 
TO Tape Out 
AC AC Power 

4. GENE;RAL 

Type Card 

Tape ~ller Motor (Schematic 7065WD) 
DX4 Motor 
KPl Motor Start Relay 

WO Location 

4F8 
4F6 
4F6 
4F5 
4F4 
4Fl 
4F3 
4F2 

1B4 
1B4 
1C4 
1C4 
1C4 
1C4 
1D4 
1D4 
1F4 

Module and 
Schematic 

WO Location 

A-7056WD - 6F6 
G-7402WD - 2F5 

2F5 
3C3 
3F3 
3F2 
3E7 
3D7 
1B3 

(Actual WO) - P-7066WD 1B3 
P-7065WD 1C7 
P-7065WD 1D5 
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TABLED 

TROUBLESHOOTING CIRCUIT INDEX - RECEIVER 

1. EDC MODULE "B" (7063WD) 

Position Circuit Type Card WO Location 

ZB103 A-D EC356 INH (4) 9F3-5 
ZB104 A-D EC356 ONH (4) 9F5-7 
ZB105 EC516 pp 8B2 
ZB106 A EC357 INV (4) 2C7 

B 2C7 
C 2A4 
D 384 

ZB107 EC589 OS (200us) 10C3 
ZB108 A EC383 PA (2) 10D3 

B 3C8 
ZB109 EC516 pp 10B4 
ZBll0 EC352 FAN-OUT 10B5 
ZBlll A EC357 INV (4) 8F2 

B 2A6 
C 2A7 
D 5B3 

ZB112 EC457 OS (2ms) 5B3 
ZB113 A EC383 PA (2) 2A5 

B 2D4 
ZB114 A EC356 INH (4) 2A5 

B 2E6 
C 6F6 
D 1A3 

ZB115 A EC356 INH (4) 4A3 
B 3C2 
C 3C2 
D 5B3 

ZB116 A EC356 INH (4) 5B4 
B 3F6 
C 3F6 
D 5B3 

ZB117 A EC383 PA (2) 3A7 
B 3F6 

ZB118 A EC357 INV (4) 5B5 
B 4F3 
C 3D4 
D 2C6 

ZB119 A EC357 INV (4) 3F6 
B 5D7 
C 3D3 
D 3D8 

ZB120 EC382 SIG DELAY (50us). 2A4 
ZB121 EC382 SIG DELAY (50us) 2C4 
ZB122 EC597 OS (lms) 3A6 
ZB123 EC138 IPS 3F7 
ZB124 EC382 SIG DELAY (50us) 3A5 .. 
ZB203 A-C EC671 FF (3) 10E4 
ZB204 A-C EC671 FF (3) 10E6 
ZB205 A EC671 FF (3) 10E8 

B 10E8 
C 5E4 
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TABLE D 

TROUBLESHOOTING CIRCUIT INDEX - RECEIVER (continued) 

1. EDC MObULE "B" (7063WD) (continued) 

Position Circuit Type Card WD Location 

ZB206 A-C EC671 FF (3) 9D4 
ZB207 A-C EC671 FF (3) 9D6 
ZB208 A EC671 FF (3) 9D7 

B 9D7 
C 2D5 

ZB209 A-H EC603 INH or INV (10) 8F3-8 
J 5D6 
K 5D6 

ZB210 A EC640 OR (5) 8 Input 10B8 
B 8 Input 9B2 
C 8 Input 9C8 
D 2 Input 2C4 
E 2 Input 1B5 

ZB211 A EC606 EF (16) 2D4 
B 2E4 
C 2E6 
D 6F7 
E 6F4 
F 2B8 
G 3B3 
H 5D7 

( J SPARE 
K 8F3 
L 2D4 
M 2F3 
N 2B3 
p 6F3 
Q 5E4 
R SPARE 

ZB212 A-R EC606 EF (16) 1C6 
ZB213 A EC671 FF 2F6 

B 4F3 
·C 2El 

ZB214 A EC671 FF (3) 5B6 
B 5C6 

( C 3F5 
ZB215 A-D EC601 (6 Input 3 Output) 4B4-8 

Spec Purpose Gate 
ZB216 A-H EC635 PHOTO-AMP (9) 8B3-8 

I FEED 3A3 
ZB217 A-H EC679 8D3-8 

J FEED 3A2 
ZB221 A EC671 FF (3) 6C8 

( B 6C4 
\ C 6C6 

ZB222 A-H EC603 INH or INV (10) 7B-F5 
J 2Fl 
K 2F3 

ZB223 A EC606 EF (16) 7F2 
B 7F3 
C 7F3 
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TABLED 

TROUBLESHOOTING CIRCUIT INDEX - RECEIVER (continued) 

1. EDC MODULE "B'' (7063WD) (continued) 

Position Circuit Type Card WD Location 

D 3E7 
E 5C3 
F 5D5 
G SPARE 

J-R 7B-F6 
ZB224 EC641 DIODE MATRIX 7B-F8 
ZB403 A EC353 RING RESET 1E3 

B RING DRIVE 1F3 
ZB404 A EC353 RING RESET 1F5 

B RING DRIVE 4A4 
ZB405 EC327 TRUNCATED-N DIST 1E4 
ZB406 EC327 TRUNCATED-N DIST 1E5 
ZB407 B,C.,D EC327 TRUNCATED-N DIST A-SPARE 4A5 
ZB408 A EC353 RING RESET 3C4 

B RING DRIVE 3B4 
ZB409 A EC353 RING RESET 3E4 

B RING DRIVE 3D4 
ZB410 EC327 TRUNCATED-N DIST 3C5 
ZB411 EC320 TRUNCATED-N DIST 3C6 
ZB412 A,C,D EC320 TRUNCATED-N DIST B-SPARE 3E7 
ZB314 EC327 TRUNCATED-N DIST 3E5 
ZB415 EC546 GATED OSC (4-45ms) 2C5 
ZB416 

~ 
EC546 GATED OSC (4-45ms) 2B6 

ZB417 A EC501. AND 6C4 
B OR 5E6 
C OR 2E6 

ZB418 A EC502 OR 6F5 
B AND 2D4 
C AND 2B4 

ZB419 A EC502 OR 2F4 
B AND 2E4 
C AND 2E7 

ZB420 A EC503 AND (4) 6F6 
B 3E7 
C 2A8 
D 3D8 

ZB421 A EC502 OR 6F8 
B AND 1F2 
C AND SPARE 

ZB422 A EC504 OR (4) 2A6 
B 10B3 
C 6F8 
D 1D5 

ZB423 A EC504 OR (4) 2D7 
B 4F7 
C 3D3 
D 5B4 

ZB424 A EC504 OR (4) 5D4 
B 2E8 
C 7F3 
D 3B3 
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TABLED 

( TROUBLESHOOTING CIRCUIT INDEX _:,. RECEIVER (continued) 

1. EDC MODULE "B" (7063WD) (continued) 

( Position Circuit Type Card WP Location 

ZB425 A EC383 PA (2) 5D8 
B 2C3 

ZB426 A-D EC504 OR (4) 7C3 
ZB427 A-D EC504 OR (4) 7E3 
ZB428 A TB186 TP149186 6B4 

B 7D8 
C 5F7 

( D 1B3 
8D7 
8D8 

ZB503 A EC503 AND (4) 1E2 
B 5C7 
C 2E6 
D 5E7 

ZB504 EC589 OS (200us) 1C3 
ZB505 EC584 OS (70ms) 3El 
ZB506 A EC581 PA 3Fl 

B 5E5 
ZB507 EC441 IPS 1B2 
ZB508 A-D EC504 OR (4) 8A4 

( ZB509 A-D EC504 OR (4) 8A7 
ZB510 EC457 OS (2ms) 2C5 
ZB511 A EC503 AND (4) 6F4 

B SPARE 
C 6B7 
D 3B2 

ZB512 A EC356 INH (4) 7D3 
B 6F5 
C 3C3 
D 2F4 

ZB513 A EC348 Pulse Inhibit (2) 6C6 
B SPARE 

ZB514 A EC426 AND (2) 6B3 
B 6C3 

( ZB613 EC428 FILTER 6Fl 
ZB614 EC441 IPS 5F8 

2. MODULE "D" RECEIVING DISTRIBUTOR AND PUNCH DRIVER (7412WD) 

Position Circuit Type Card WD Location 

( ZD104 A EClOl IPS (500us) 2F3 
B INV 2F4 

ZD105 EC119 FF 2B6 
ZD106 EC364 PA 2B6 
ZD107 EC406 osc 2B5 

C ZD109 EC516 pp 5B6 
ZDll0 EC428 FILTER 6E6 
ZDlll EC382 SIG DELAY (50us) 2A7 
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TABLED 

TROUBLESHOOTING CIRCUIT INDEX - RECEIVER (continued) 

2. MODULE "D'' RECEIVING DISTRIBUTOR AND PUNCH DRIVER (7412WD) (continued) 

Position Circuit Type Card WD Location 

ZD202 A&L EC693 PA 2C8 
B&M PA 2C8 

C POR 2D5 
D INV 2B3 
E INV 2B8 

F&G INV-EF 2F7 
K EF 2E3 

H&J INV-EF 2E7 
ZD203 A EC684 AND 204 

B OR 2B5 
C OR 2F6 
D OR 2E6 
E OR 2E3 
F AND 2C6 
G OR 2F3 
H OR SPARE 

ZD204 A EC671 FF 2C4 
B 2F5 
C 3C3 

ZD205 A EC671 FF (3) 3C3 
B 3C4 
C 3C4 

ZD206 A EC671 FF (3) 3C5 
B 3C6 
C 3C6 

ZD207 A EC671 FF (3) 3C7 
B 3C8 
C 3C8 

ZD208 A-R EC606 EF (15) 3E3-8 
ZD209 EC680 Vert Parity Only 4B3 
ZD210 A-D EC681 Vert Parity Only ~C5 

F PA 4F5 
G FAN-OUT 4E7 

ZD211 A-C EC675 CONTROL 5A5 
ZD212 EC730 DRIVER Level 1 5D8 
ZD213 EC730 DRIVER 2 5D7 
ZD214 EC730 DRIVER 3 506 
ZD215 EC730 DRIVER 4 5D6 
ZD216 EC730 DRIVER 5 5D5 
ZD217 EC730 DRIVER 6 504 
ZD218 EC730 DRIVER 7 5D3 
ZD219 EC730 DRIVER 8 5D3 
ZD220 EC730 DRIVER FEED 5D2 
Magnet Coil Circuit 1- 8, FEED 5F6 
Light Sensor 1-9 6Bl 
Clutch Magnet 6El 
Tape Lid Switch 6Fl 
Power Supply PSD428 6C6 
Level Selector Switch (SWDl) 
Front CKT A 6Bl 
Front CKT C 4D5 
Baud Switch (SWD103) 2B7 

Page 64 



( 

( 

( 

( 

C 

ISS 3, SECTION 592-811-300. 

TABLED 

·TROUBLESHOOTING CIRCUIT INDEX - RECEIVER (continued) 

3. MODULE "H'' RECEIVER STATION CONTROL (7406WD) 

4. 

Position Circuit 

ZHl A 
B 
C 
D 
E 
F 
G 
H 
J 
K 

RELAYS 

DSR Data Set Ready 
CD Carrier Detect 
FL Flasher 
MS Motor Start 
ST Stop 
HO Hold 
AL Alarm 
LT Low Tape 
DT Delay Time 
AC AC Power 

GENERAL 

HISPUC Power Supply 
Multivoltage Power Supply 

EC695 

Back- Up Motor (Schematic 6989WD) 
Tape Winder Motor 
Low Tape Mercury Switch 
Light Source - li'use 
Light Source - Transformer 
Light Source - Lamp 
Chad and Tape Puller Motor 

DRPE ASSEMBLY 

Magnet Coils (Schematic 7565WD) 
Feed Motor 
Puller Motor 
Tape Lid Switch 
Bi-Directional Switch Assembly 

Type Card 

P/N 
P/N 
P/N 
OR 
OR. 
RD 
RD 
P/N P/P 
OR 
N/POR 

WD Location 

2E5 
2F5 
2B4 
2B5 
SPARE 
2C5 
2D4 
2F5 
2A5 
2A5 

2E6 
2C6 
3C3 
3D3 
3E3 
3E2 
3E7 
3C7 
3D7 
1E5 

Module and 
Schematic 

WO Location 

6405WD 
7058WD 

(Actual WD) R-6990WD 1D6 
1C3 
1A5 
1E8 
1D8 
1C6 
1D3 

(Actual WO) M-7558WD 1B6 
1E3 
1E4 
1E7 
106 
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TABLE E 

DATA SET 202C - STRAPPING OPTIONS 

The strapping options listed below are needed to provide proper 
operation of the data set interfaced with the Type 4 terminals. 

Feature or Option Wiring Option Strap Terminals on TB2 

Automatic Answering Q 59-60 
Feature (Permanent-
Voltage Interface) 

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

Amplitude Equalizer (IN) F 18-19 

Delay Equalizer (IN) B 61-62, 64-65 

Interface (EIA) N 1-2, 4-5, 6-7, 8-9 

Squelch (IN) R 46-47 

Demodulator Clamp (ON) V 20-21 

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

900 Ohm Termination w 43-44 

Data Transmit Levels (-6 dbm) H 22-23 

Reverse Channel (IN) T 1-2, 6-7 (On Terminal 
Board TB3) 

Reverse Channel Transmit ZG White Lead to 2 (On 
Level (-6 dbm) Terminal Board TB4) 

TABLE F 

CHECK CHARACTERS (Test Tape TP303069) 

Levels 8 7 6 5 

Block 1 Prime 
CKl 278 278 278 1278 
CK2 278 167 125 1245 

Block 2 Prime 
CKl 13456 134568 1345678 1345678 
CK2 24678 1578 12678 145 

Block 3 Prime 
CKl 123578 123578 123578 12357 8 
CK2 3456 5678 1457 124578 

Block 1 
CKl 358 358 3578 13578 
CK2 345 137 4567 367 

Block 2 
CKl 23456 234568 2345678 12345678 
CK2 678 12457 8 14678 15 

Block 3 
CKl 3578 3578 3578 13578 
CK2 46 3678 1347 12478 
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TABLE G 

Pin No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11* 

12* 

19t 

20 

2lt 

22 

23t 

DATA SET INTERFACE LEAD DESCRIPTION AND DESIGNATION 

Lead and Function 

Protective Grow1d - common to signal and ac power service 
ground. 

Transmitted Data - customer data presented to data set. 

Received Data - data output presented to business machine. 

Request to Send - when business machine places this lead in 
ON condition, data set is placed in transmit condition. When 
placed in OFF condition, data set is placed in receive condition. 

Clear to Send - signals business machine that data may be 
transmitted. 

Data Set Ready - signals business machine when data set is in 
the data mode. 

Signal GroWld - common to frame ground and ac power service 
groW1d. 

Data Carrier Detector - signals business machine data carrier 
is being received. 

+ Voltage - (+ 18 volts) power supply (telephone company use 
only) 

- Voltage - (-18 volts) power supply (telephone company use 
only) 

Supervisory Transmitted Data - provides means of trans­
mitting low-speed coordinating signals to data transmitting 
end of connection. 

Supervisory Received Data - provides means of receiving low­
speed coordinating signals and circuit assurance signal. 

Remote Release - when opened by business machine terminates 
call. Must be connected to CD lead for data set to go to data 
mode. 

Data Termbal Ready - business machine applies an ON condi­
tion for auto answer and allows data set to go to data mode. An 
OFF condition disconnects data set from line. 

Ready - is closed to CD lead by business machine when auto­
matic answering of incoming calls is desired. 

Ring Indicator 1 - signals business machine that an incoming 
call is being received. 

Ring Indicator 2 - signals business machine that an incoming 
call is being received. 

* Sets equipped with and wired for reverse channel (option T). 
t For data set 202A/B type interface option only (option M). 

Designation 

AA 

BA 

BB 

CA 

CB 

cc 

AB 

CF 

+P 

-P 

SA 

SB 

RR 

CD 

RY 

CE 

RI2 
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TP302788 
WIRE FIELD 
ASSEMBLY 

(ASSEMBLY J) 
ACTUAL WIRING 7071 WD 

J>J4 
z 
::::: JJ4 ~--- DATA SET 

~ 
~ 

X TERMINAL BOARD 
(W /SCREW TERMINALS) 

RECEPTACLE rn--CONNECTORS 

\ 
PLUG 

= JJ3 :::: 
~--- BLOWER -TP193943 CORD W/FUSE 

E-­
:!3 
0 TBJ7 
:::: 
;...i 

~ TBJ6 

u' < TB,J5 
I 

a z 
2 -

TP308469 POWER CABLE 

Note 1: Ac power distribution cabling 
diagram (actual) is 7035WD. 

TO JE121, ACCESSORY TP308477 POWER CABLE 
MODULE 

TO JC121, DISTRIBUTOR TP308477 POWER CABLE 
MODULE 

SPARE 

PJ2 
TP308467 
ADAPTOR 

CABLE 

DATA SET 
202C 
OR 

202D 

SWITCHED 
~ETWORK 

TELEPHONE 
LINE 

Note 2: Logic wiring field cabling 
diagram (actual) is 7038WD. 

FUSE 
10 AMP 

FGl 
PG2 

JG2 
PG4 JG4 JG3 PG3 

CONTROLS 
ASSEMBLY 

7070WD 
ASSEMBLY N 

~ 

u 
TBJ 4 TP302769 CABLE STATION 

CONTROL 
(MODULE G) 
7402WD JGl 

G 9 TBJl TP302770 CABLE 

TBJ 2 TP302768 CABLE 

TBJ 3 TP302270 CABLE 

JA128 

HSEDC 
TRANS 
CONT 

117 
MODULE VAC 
7056WD 

(MODULE A) 

PE128 

JE128 

ACCESSORY 
MODULE 

(MODULE E) 

JE121 
7421WD 

PE121 

117 
VAC 

117VAC PGl TP302786 CABLE 
LWE ~ 

CORD P/0 TP302787 ~ 
TP 3027 87 CABLE E--

JC128 JC125 

TRANS 
DIST 

(MODULE C) 

JC121 
7410WD 

PLl 
,JLl 

DX4 
TAPE 7065WD 

READER 
(MODULE L) 

8070WD 

TAPE TRANSPORT 
(ASSEMBLY P) 

PC121 

Figure 5 - Sender Cabling and Schematic Wiring Diagram Reference Numbers 
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TP302748 WIRING 
FIELD ASSEMBLY 

(ASSEMBLY K) 
ACTUAL 7072WD 

X 

PLUG 
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TERMINAL BOARD 
(W /SCREW TERMINALS ) 

I 
z 
0 -f-
:J 
0::: 

~ 
f­
en -Cl 

Cl 
...:i 
~ -~ 
~ z -i:::; 

JK4 

JK3 

JKl 

JK2 

PK4 

DATA SET POWER CABLE 

nt,__ CONNECTORS 

~ECEPTACLE 

BLOWER CORD W/FUSE, TP193943 

TO JB228, HSEDC POWER CABLE, TP308469 
STATION C0NTROL POWER CABLE, TP308469 

TO JF121, ACCESSORY MOD. POWER CABLE, TP308477 

TO JD121, REC DIST POWER CABLE, TP308477 

Note 1: Ac power distribution cabling 
diagram (actual) is 7036WD. 

SPARE 

ADAPTOR 
CABLE 

SWITCHED 
DATA SET NETWORK 

202C TELEPHONE 
OR LINE 

202D 
FUSE 

10 AMP PH2 
Note 2: Logic wiring field cabling 
diagram (actual) is 7040WD. 

FH 1 ,...._. __ --i.,----1.._ 

JH2 

CONTROLS 
ASSEMBLY 

ASSEMBLY N 
7070WD 

~ TP302769 CABLE TBK4 _________________ ____. 
PH4 JH4 JH3 

STATION 
PH3 

u CONTROL -:) TP302768 CABLE 3 TBKl 1---------------------
(MODULE H) 

7406WD 
POWER 

TBK 2 _T_P_30_2_7_6_8_C_A_B_L_E ___ _ 

TBK 3 t--T_P_3_0_,2768 CABLE 

117 
VAC 

JB128 

HSEDC 
REC CONT 
MODULE 

(MODULE B) 
7063WD 

117 
VAC 

PF128 

JF128 

ACCESSORY 
MODULE 

(MODULE F) 

7420WD 

JF12 I 
PF121 

117 
VAC 

JD128 

REC DIST 
AND 

PUNCH 
DRIVER 

MODULE 
(MODULE D) 

7412WD 

JD121 

JHl CABLE TP302732 PH!.___ _______ __ 
CABLE 

DRPE803 
TAPE PUNCH 

..... 
i:::; 
a:) 

f-

UNIT 6989WD 
(MODULE M) 

7565WD 

TAPE TRA~SPORT ASS 
(ASSEMBLY R) 

Figure 6 - Receiver Cabling and Schematic Wiring Diagram Reference Numbers 
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RECEIVE 
DATA 

p 

•6v Mark 
-6v Space 

Verify 
Con-
tacts 

DX 
Reader 

-
Page 70 

C0 

.... 
""' .... 
>-:, 

0 Mark 
-6v _llSpace 

RSC 
INTERFACE 
CONVERTE 

,....'";'~Hl- ~ 
.""'""' A ""' s: ~ ~ 

(7406WD) 
l\lodule H 

Receive pata 

SHIFT 
REGISTER 

.... C0 

Q < 
I I 

C0 C0 
N N .... .... 
E; E; 

(7412WD) 
Module D 

0 Mark 
-6v JL Space 

Code Level 8 

CHARACTER 
RECOGNI­

TION 
co MATRIX co 
Q c., 

I I 
C0 C0 
N N .... ; e; >-:, 

(7063WD) 
Module B 

0 Jl Mark 
-6v L Space 

Punch Prime Level 8 

PUNCH 
DRIVER 

C0 

< C0 
C0 ci) < 
i:o i:o 

I I C0 
00 Ln i:Q 

~ ~ Ln 

E; E; ~ 
(7412WD) ~ 
Module D 

Level 8 DRPE 
PUNCH 

(7565WD) 

Figure 7 - Receiver Pulse Path Signal 

0 Mark 0 Mark 0 Mark 0 Mark 

-6v J1. Space -6vRSpace -6v Jl_space -6vJlspace 
Reader 

Verify 8 TD Start Drive-In Level 8 Out 

Level 8 css MATRIX PSD MODE SHIFT 
PULSE 

C0 

.... 
""' .... 
~ 
P; 

PULSE 
co DRIVER 

C0 
u 

I 
C0 
N .... 

u u 
N >-:, >-:, .... 
u (7410WD) 
P; Module C 

Send Data 

+6v _n_ Mark 
-6v Space 

C0 C0 
Q < 

I I 
C0 C0 
N N .... .... 
~ < >-:, 

(7056WD) 
Module A 

PROGRAM 
START ADVANCE DETENT 

C'l Ln ~ C0 

i:o Q < ~ 
I I I I 

C0 C0 C0 C0 
N N N N .... .... .... .... 
u u ~ ~ >-:, >-:, 

(7410WD) (7056WD) 
Module C Module A 

Figure 8 - Sender Pulse Path Signal 

REGISTER 

C0 .... 
i:o Q 

I I 
C0 C0 
N N .... .... 
u u 
>-:, >-:, 

(7410WD) 
Module C 

DS21DATAI SET 
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4. INTERFACE ELECTRICAL CHARAC­
TERISTICS 

4.01 Data Sets 202C and 202D conform to the 
electrical characteristics contained in 

RS-232-A and will work with business machines 
that also conform to that specification. These 
characteristics are briefly outlined in the fol­
lowing paragraphs. 

4.02 The maximum open-circuit voltage to 
either Protective Ground on any inter­

change circuit does not exceed 25 volts, and the 
maximum short-circuit current flow between 
any two conductors (including grounds) does not 
exceed one-half ampere. · 

4 .03 All circuitry used to generate signal 
voltages on interchange circuits are de­

signed so that no damage will be caused by 
either an open circuit condition or a short­
circuit to either Protective Ground or Signal 
Ground. All circuitry used to receive signals 
from interchange circuits is designed for con­
tinuous operation with any input signal within 
the maximum voltage limits. 

4.04 For Transmitted Data and Received 
Data, the signal is considered in the 

marking condition when the voltage on the cir­
cuit is more negative than minus three volts 
with respect to Signal Ground, and the signal is 
considered in the spacing condition when the 
voltage is more positive than plus three volts 
with respect to Signal Ground. During trans­
mission of data, the marking condition is used 
to denote the binary state ONE (eg, hole 
punched in paper tape), and the spacing condition 
is used to denote the binary state ZERO. Note 
that marking is the normal condition on a data 
circuit when no signals are present. 

4.05 Summary of Data Circuit Interface 
Terms 

Binary State 
Signal Condition 
Voltage 
Paper Tape 

ONE 
Marking 
Negative 
Hole 

ZERO 
Spacing 
Positive 
No Hole 

For' all control circuits the control function is 
considered ON when the voltage on the circuit 

ISS 3, SECTION 592-811-300 

is more positive than plus three volts with re­
spect to Signal Ground, and is considered OFF 
when the voltage on the circuit is more negative 
than minus three volts with respect to Signal 
Ground. 

4.06 Summary of Control Circuit Interface 
Terms 

Control Function 
Voltage 

OFF 
Negative 

ON 
Positive 

4.07 The operation of the circuitry that re-
ceives signals from an interchange cir­

cuit is dependent only on the signal voltage, and 
is, therefore, insensitive to the rise time, fall 
time, presence of signal overshoot, etc. The 
design of this circuitry minimizes the effects of 
any circuit time constants which would delay 
the circuit response, thus introducing time dis­
tortion in the signals. 

4.08 The terminating impedance· of the re-
ceiving end of interchange circuits has a 

de resistance of not less than 3000 ohms, and 
the voltage in open-circuited condition does not 
exceed two volts. 

4.09 The source impedance of the sending 
end of interchange circuits is not speci-

4.10 For data circuits (Transmitted Data and 
Received Data), neither the rise time 

nor the fall time, through the six-volt range in 
which the signal condition is not defined, exceeds 

· three percent of the nominal duration of a sig­
nal element. The circuitry used to generate a 
signal voltage on an interchange circuit meets 
this specification with any receiving termination 
which complies with 4.08. 

4.11 In some applications, it may be neces-
sary for fail- safe operation to detect 

either the power-off condition in the data set or 
the disconnection of the interconnecting cable. 
Request to Send, and Data Set Ready may be 
used for this purpose. The power- off source 
impedance of the sending end of these circuits 
is not less than 300 ohms, measured at an ap­
plied voltage not greater than plus or minus two 
volts referenced to Signal Ground. 
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11-3/8"1 PAPER BACKING 

CODE 
LEVELS 

ALL 

5 

6 

7 

8 

I f 0000000000000 COLOR 
PATCH 0000000000000 1-3/8" • • • • • • • • • • • • • }-- CODE · 1 WIDTH 00000000000, AREA 

000000000000, 

PAPER 
BACKING 
SCORE 

TYPICAL PATCH 

·FEED PATCH COLOR CATALOG 
HOLES WIDTH CODE DESIGNA. 

IN LINE 11/16 BLUE 5 CHANNEL 

ADVANCED 7/8 RED 6 CHANNEL 

IN LINE 7/8 LAVENDER 7 CHANNEL 

IN LINE l" GREEN 8CHANNEL 

Note 1: Fully punched pressure sensitive splicing patch for oiled 
fully perforated paper and mylar tapes. 

Note 2: Two-piece removable paper backing. 

Note 3: To be used with TP317212 tape splicer. 

Figure 9 -Tape Splicing Patches 

15, ATTACHMENTINDEX 
I 

DIAGRAM 
TITLE INDEX 

Wiring Field Assembly 302748 

Wiring Field Assembly 302788 

L 
Test Tape 303069 
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TELETYPE 
PART'NO. 

TP317324 

TP317325 

TP317326 

TP317327 

'1.'P317328 
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111011 SCREW. 6 · 40 l 5 16 FIL. 
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0 
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I 6 REQ. I 
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4 I I I -~.._.,,. ... ,,, 
r~✓ i,_az,e 
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Sff NOTE I 
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I 1 REQ.' 
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NO 11111 

I2~I3P SCREI 6 32 I 50P Fil 

2191 USHfe LDC• 
1 12 REO., 

SEE NOTE 7 
3 PLACES 
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I I 302830 CABLE 1 _____ ~-

------· 
1 
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1-0 R·O BK-0 Y·O P-0 •·j R-~ 8~0 

G-1 G-R G-BK G·Y G-P G-1 G·R G-BK 

• • •· 
1-G· .R·G BK·G Y·G P·G 1-G R-G BK·G 

I • • • 
BR·I BR·R .. K BR·Y BR·P B'\.I B\R JIIR:B~ • 
I-BR IR-BR IIIC-IRY-BR P-BR I-JR R-,R IIK•IIR 
'➔ ' • ~•-

is-• :s-R JS-BK I s-r s-P s9w s9R s9BK 

~-S JR~_s r-s l Y-~ ~ •-; R·! BK,S .. 

4 

'" SEE NOTE ,6 ~~ 

2 

3 

4 

5 

6 

7 

II 

9 

10 

I 

I 
I 
I 
I 
I 

l I I a la PHC 

I P1~8 I 

TIii 

!(11791 CAILE ASSENBL Y 

111:-W IIL•R IIL•BI IIL•Y BL•P BL-W BL-R 

• • 
W•BL R-BL IIC·IIL Y-IIL P·IIL W•BL R·BL 

• • 
O·W O·R O·IIC 0-Y O·P O·W O·R 

• • 
w-o R-0 BM-0 Y·O P-0 W-0 R-0 

• • 
G·W G-R G-IIC G·Y G•P G-W G-R 

• • 
W•G R·G IIK-Gj Y ·G P·G W-.G R;!J 

IIR-W IIR-R IIR-11' IIR·Y BR•P 1111-W BR-R 

• • 
•a~ R-BRlac-111 Y·IIR P-BR W•8R R·IIR • • 
s-w S·R S-IIK S-Y I S·P s-w S·R 

• • 
1 W-S R-S BK-5 Y-S P·SI w.s R-5 
L__ • 

~08477 CABLE 
~ ASSEII. 308 477 CABLE ASSEM. 

BL-Bl' • 
BK-Bl • 
O·BL 

• 
IIK·O • 
G·II< • 
BK-G • 
B~I 

·--IIK·III • 
S·BKI 

I I 

IIK·S • 

NOTES: 

WIRE PER 7072WO 

INSERT TERMINAL 174786 SUPPLIED WITH CABLE ASSEMBLY. (29D PLS.) 

USE SNAP BUSHING HOLES FOR 18 G, SURFACE WIRING. (2 PLS.) 

RUBBER STAMP ALL CHARACTERS .12 HIGH ON CONNECTOR SHELLS 
USING IHITE INK. (TYPICAL 7 PL 

2 4 TIE WITH 7B80BRM TWINE EVERY 10 INCHES. 

5 ASTERISK DENOTES 18 GA. WIRE. 

3 DOT DENOTES CONDUCTORS IN BUNDL BOUND WI TH DRANGE WRAP. 

WRAP 11TH SUITABLE TAPE TO PROVIDE ADEQUATE CLAMPING WHEN 
4 NECESSARt ( 4 PLS.) 

ASSEMBLE 72597RM TERMINALS (16 LS.), TIO PER WIRE DN 18 
5 AIG, WIRE, BOTH ENDS. 

G 

7 

8 

9 

10 

'-- ... ~~"'• .. "':,"'~•-,.-. _.,.. ___________ ~-----+-----r--r -------"'"'l.~----.,...--- ·-;-. ---------.------.------.~ 

A "II'• e ya l ~ -~~-;, I-~·; • 
•• ,02 748 

srv.: ... SPECIFICATION 



( 
G 

, 

( 

r 

( 
D 

• 

( 
\ 

f' 

t 

·•1.LOI ...... ! 
~LIUOTIII ..... U'IClfll., 

FROM 

CABLE 

CABLE 
CABLE 

TB5-2 

JJ \I) 
186 2 

J4 (I) 

Ta5-4 

13· ( 2) 

TB&-4 
14· ( 2) 

CABLE 
CARLE 

CABLE 

RUNNING LI ST 
-

I TO COLOR 
DEC 

FEET 

308417 CABLE ASSEM. PCI 21 

I TB5-2 I BK 

I TB5-4 I 

FR. GRD. G 
SEE NOTE I 

31170 RM II 

",.= .. 1 13 · ( I l 

TB&· (I) BK• 
J4· (I) BK• 

TB7· 1 BK• 

31771RM II GA. IIRE 
Jl· ( 2) ,. . OD 

TB&-3 ,. DO 

J4·(2) 1• DO 

TB7-3 1• OD 

301417 CABLE ASSEMBLY PE121 

T36 · 2 
I BK 

TB&· 4 I I 

FR .GkD. G 

I 
I 

I 
I 

I 

TB4 
302769 CABLE ASSEMBLY 

A B C O E 
r BL-Ii BL---IKBL·Y l-P 

I 

2 I-Bl R-BL-.eLjY·Bl P-BL 

0-1 0-R 0-BKtO·Y O·P 

I )_ 
4 1-0 R-0 BK-0 Y·O P-0 

t-----
G·I G·R 6-8K 0 6·Y 6-P 

- ---1 
6 ,1-G R-G BK-6 Y-6 P-6 

J . BR-I. 3R-R · .... • BR-Y. BR· Pl 
I 

0

I-BR
0

R-BR~
0

T·R·R~;.~~ 

9 'S· 1 S-R S· BK S · T S-P 
i ·- ·--l 

I 0 I rs IBK·SJT-5 M i 
L - _J 

J 

2 BK 

BR 

4 R 

,: f 
D 

J G 

8 r BL 

I 
9 p 

!-

,o L s 

111017 SCREI, 6-40 X 5/16 FIL, 
151416 NUT #6-40 HEX. 

DETAIL 

( 12 REQ .) 

148718 SNAP BUSHING 
(2R£Q.) 

SEE NOTE 2 

------

RECEPTACLE ( 2 PLS.) 

6-40 7/16 HEX .(4 PLS-l 
7002 I.ASHER. FL~T (' PLS.) 
2191 USHER. LOCK (4 PLS.) 
~606 NUT. 6 -40 HEX. 

3~8460 COYER 
7002 WASHER. FLAT 
J606 NUT. E-40 HEX. 

SEE NOTE 5-~ 

.. 

TB2 

3027E8 CABLE ASSE-,9LY 

ABC DEFGH 
0

BL-• ·~L-R kL-BK!RL-T la~-:-P BL-I RL-R BLBK 1 

• • • 
2 #-Bl R-Bl BK-eL Y·Bl P BL l-3L R-Bl • • 
3 0-1 O·R O BK O·Y 0-P 0-l :O-F 

. --------·--• . 
4 1-0 R-0 BK-0 T-0 •P-0 IJ R-~ 18\0 4 

. ---- •·-
5 6-1 G-R b-&K G-Y L-P L-1 o-P. :G-Rr. ; 

• • • 
6 1-6 R-b BK-6 Y-6 ip.G 1-6 R-G ·BK-G 6 

I I I I 
--+--

1 BR-t eR-R IIIMIK eR-Y leR-P •BR-1 ieR-R 1111-B~ • • • 

SEE NOTE 6 

I 

0 

TH 

TB7 

T ■ I 

✓// 
151827 JUIIPER STRAP 

(6 REQ .) 

i 
I 

I I 302830 CABLE 
i,302769 J CLAIIP 
I CABLE ASSEMBL f ( 2 REQ ) 

I I 
I 302110 I 
I CABLE ASSEII ""'[ 

P64 

I 
I 

B 

TB& TB5 

WIRING FIELD ASSEMBLY 

151657 SCREW. 6-40 X I 4 Fil 
- 2191 WASHER LOCK 

( 6 REQ ./ 

151630 SCREW. 6-40 X I 4 HEX 
107116 WASHER. STAR 

C 3 REO .) 

SEE NOTE I 

3n2753 CQtlNtCTOR SOARD 
( I REU .J 

30283 I CA&Lt CLAMP 
( 2 REU .J 

NO 8/11 

219' US~EF 
6 J2 X 5PP FIL 

LDC~ 

;--_3084 77 CI.BLE 

:[3)--m NOTE 

::---4----C:-::7 ASSEII. 

~ 
8 i 308477 CABLE ASSEM. 

TBI 

302770 CABLE AS~E~BLY 

ABC DE FG H 

I ~;;-R-9Rl,;-BK~BR-;lwov W-Y-Y I I I 

2 BK I-BR R-G WBl<-GW-BR-s'W·O·GWGBL 8~ 2 

0 1-T R-S -SW-R-YW-0-SWG-G 0 

~ 
6 Y 1-6 BK-0 W-·R-GW-0-0WBL,P 

7 ~-~l -BK-Y ~-~--;-Y,GW-aS ; 

I I IL 1-P Wllllml W-R-PWY-BL--. BL 
c.:.___:_ . :--~Y' • 

9 ! P 1-S We<-RWMGW-R•S W-Y-P WllP ~ 

i---4-------------~ 
1pl SIR-BK~~ WYSws-s S 

I I I t I ~R! I I ·,i 

I 

WIRE PER 7071 WD 

NOTES 

INSERT Tt~~INAL 174JBf SUP Life 11TH CABLE ASSE~BLY. <290 PLS.J 

USE SNAP Bt;SH I NG HOLE> FDR I 8 GA SURF ACE .i RI NG • , 2 PLS.J 

RUBBER STA~P ALL CHARACTER ,125 HIGH ON CONNECTOR SHELLS 
USING IHITE INK. 1TY0 ICAL PLS.1 

4 TIE 11TH 7880~R~ TIINE EYE~T 10 INCHES. 

5 ASTERISK CENOTES IB GA. IIRE. 

6 DOT OENDTES CONOUCT~RS IN ~UNO LE BOUND II TH ORANGE IRAP. 

w~AP 11TH su1HBLE TAPE rol PR0~1 □ E ADEauATE CLAMPING •HEN 
NECESSARt (4 PLS.) I 
ASSEMSLE J2597R-, TEPIIINALSII ( 16 fLS.) TIO PER IIRE ON II 
AIL. IIRE, BOTH ENOS. 

SEE NOTE 5 _,, 

• 

302 788 

PU•~ lfO IICl'IC, 
...... ~~-- _,,.Ci - .. _~., 

,1J; 

'.Jl. r· 

A•PIOYAll 



• 

( 

I 

( • 

I 

( 

( 

ALL ll■INIINI ! 
UIILIUent ...... UtlWIU. 

CHAR CODE LEVEL 
NO 

I 'I• 4 5 

I I •I• • 15 
2 I 21] • 15 
3 I 2 3 4 5 
• I 711 • I• 

• 
I 
l 
I 
I I 2 3 4 5 

ID. I 4 
II I 4 

" I 4 
13 2 ll 5 
14 
15 
II 

11 I 2 3 4 5 ,. 
II ,n 
21 ,, 
,3 
24 
2D 2 ll • 11 ,. I ,1 I 
21 I 
21 2 3 4 5 
30 
31 
32 
33 2 3 4 5 
•• I 

•• I 
H I 

n 2 
!I 
31 
•n 

•• I 2 ! 4 5 
42 4 
•i a 
•• ! ... , 
•• I ., 
41 
•• 
!In 2 ., I 2 l • D 
H 
§! 

u 
H 

H 

"' M 2 • H I 5 
•• l • •• I 3 5 
12 ' u I : 5 .. • l!I I '! 5 
II 4 
II I 5 .. : j .. I 5 
JD : ' 

• 1 I 

Ill I 
Bil I 

• 1 I 
•. 7 I 

• 1 I 

• • I 
• 1 

• 1 • I 

I 
I 
I 

• 1 

I 
I 
I 

8 J 

• 1 
I 

I 
I 

7 

• 7 I 

• 7 
I 

I 
I 1 I 

I 

I I 

I I 
7 

I I 

7 
I I 

7 
I I 

I I 

I I 

CHAI CODE LEVEL 
ND 

CHAR 
NO. 

I 2 3 4 5 I 7 8 

71 I 3 5 7 141 ,. , 4 IR 8 ... ,. I • • 7 ... 
u I, 4 8 8 144 
75 I 3 5 7 145 
11 2 4 8 I 148 
11 I • 5 7 147 
11 7 4 II 8 148 
79 I 3 5 7 149 
In 2 4 8 8 150 ., I 2 3 4 5 8 7 8 151 
•2 I 2 3 4 5 8 7 8 152 
n I 2 3 4 5 8 J 8 15• 
14 I 2 3 4 5 6 J 8 154 

•• 155 
II 156 
17 -m 

•• I 2 3 4 5 8 711 158 
IQ I 4 8 159 
1n I 4 8 180 

•• I 4 8 181 
12 2 3 5 8 7 182 
ll tU 
H 184 
a& 185 
18 I 2 3 4 5 8 7 I 166 
n • 167 
DI I 188 
H 8 !Ra 

inn I 170 ,n, 111 
1n2 172 
,n, 173 
104 2 3 4 5 8 7 174 

II 175 
101 I I 
lft1 I I 

178 
171 

lft■ 2 3 4 5 I 7 no 
,na 111 

110 110 
Ill I ■ 

112 2 3 4 a I 7 182 ... • 113 
,u I I 114 
115 I I · 115 
Ill 2 1 118 
117 117 
Ill 181 
Ill 188 
12n I 2 4 l I 7 I !iii 
171 • Ill 
122 5 192 ,,. l • 183 ... 2 194 ... I I 195 ... ••• ... --.-., 
121 198 

"' l I ... 
130 I • I 20' 
I I l I ,n1 
1 ll 4 I 202 
1 ll 2 3 I 203 

2n4 
U! 205 .. , 208 

'" 207 
Ill 208 ... ' ~ • I 209 
140 3 ! 210 

I 

CODE LEVEL CHAR CODE LEVEL 
NO. 

CHAR 
NO. CODE LEVEL 

I 2 3 4 5 8 7 8 I 2 3 4 5 6 7 8 If 7 • I• • I 17 I 
1. • R • 211 I 4 8 281 4 

' r, ,. I 1 212 I 4 8 282 5 
I• . R I 

I 3 Ii; 17 "" l 13 I 5 R 7 
214 

283 3 
284 2 1 

2 4 6 8 215 285 I 8 
I 3 5 7 218 12R8 

2 4 6 8 217 287 
I 3 5 7 218 2 4 8 8 ,. .. 

2 4 6 8 219 I 3 5 7 289 2 8 
I 3 5 1 220 2 4 8 8 290 I 2 3 4 5 8 7 8 

2 4 6 8 221 I 3 5 7 291 I 
I 3 5 7 222 2 4 6 I 292 ~ 

i, 4 8 I 223 I ll 5 17 293 I 
I 3 . 5 7 224 ' 

,. a • 294 
2 4 6 8 225 I 3 5 7 215 

I 3 5 7 228 2 4 8 8 298 r, 4 R • 227 I 3 5 7 297 2 4 6 8 
I 3 5 7 228 2 4 6 I 298 1 3 5 7 

2 4 8 8 229 I 3 5 7 299 2 4 6 8 
I 3 5 7 230 2 4 8 I 300 I 3 5 7 
I 2 3 4 5 8 7 I 231 I 3 D I 301 2 4 8 8 
I 2 3 4 5 8 7 8 232 2 4 8 I 302 I 3 5 7 
I 2 3 4 5 8 7 I ••• I f J 5 11 303 2 4 8 8 
I 2 3 4 5 8 7 8 234 2 4 a I 304 I 3 5 7 

••a I 13 5 17 305 2 4 6 8 
,, .. 2 4 8 • 306 I 3 5 1 
237 I 3 5 II I ]Bl , ,. 18 I 

I 2 3 4 5 8 7 8 ••• 2 • 8 • 308 I 3 5 7 
I 4 ll ,.s I I~ 5 II 309 2 4 6 8 
I 4 I 240 2 4 8 I 310 1 3 5 7 

' • • 241 I 2 I J 4 D I I I 311 2 4 8 8 
2 3 5 8 7 ••• I 2 3 4 5 I 7 I 312 I 3 5 7 ... I 2 3 4 5 • 1 I 313 2 4 8 8 z•• I z I~ 4 D a 11 • 314 1 3 5 7 

.. a 315 2 4 6 8 
I 2 3 4 5 8 7 8 , .. 316 I 3 5 7 

I 2U 317 2 4 8 8 
• 241 I 2 3 4 5 I I a 318 I 3 s 7 -. , .. I 4 • 31D , 4 8 A 

I 250 1 4 8 '7ft I 3 5 l 
251 I 4 8 1371 '17 3 4 5 6 7 8 
252 2 3 5 8 7 ,. .. I 2 3 4 5 6 7 8 
253 323 I 2 3 4 5 8 1 8 

2 3 4 5 8 7 I <H ,. . 117 •• 5 R 7 A 
I I 255 325 
I 8 ... I 2 !~ 4 D I I a 326 
I • 251 8 1327 

2 l 4 5 8 7 258 • 328 I 2 3 4 5 6 7 8 
259 I 329 I 4 8 
,nu • 330 I 4 8 
ZII 331 I 4 A 

2 3 4 5 I 7 212 332 2 3 5 8 l 

I I ... ... 
I I 284 2 3 • 5 I 7 ... 

II I 285 I 8 . .. 
fij fj 218 I • .. .. 1 I 7 3 I• 5 IR 7 • 

287 I 8 ,,,, R 
211 2 3 4 5 8 7 .... • 
289 339 8 

I I IO 11 4 5 8 7 I .... , ... 8 

4 '71 31.1 
5 

.. 71] I.I l!I 117 342 
3 I 

2 "I 
273 I 8 
274 I R 

... 
1344 I, 3 4 5 6 7 

I I 75 I 8 
78 2 7 

345 I 8 .... II A 
77 ,., II • 
78 , ... f7 . ' • la 1 

2 7 71 349 
I 4 I 1"•• II 2 I~ 14 r,, I I fl II 350 

•••.-• ❖:❖:•:•:•:•:•:•:•:•BR r•a I._,-, ,-. I ... -I ❖:• 

· -~::i· · ··=:=========~~====~~u,· · · ·i:i· -·i::~~-tJ· · ·t~~ ·· ·r~~~~- · -~[ -· ··===== 

4 

FORM INTO ENDLESS L ')OP. 

THICKNESS AT SPLICE NOT TO 
EXCEED,007,-ALL EDGES & 
CORNERS MUST BE SECURE 
BOTH TOP & BOTTOM 

• • 

tHAR 
NO. 

r, ? 

351 
352 2 

"" II 
354 I 
355 I 
356 2 
357 
358 ... 
380 I 2 
381 
362 
363 
364 2 
••• 11 ... 
387 
38A 
369 2 
370 I 
371 II 
372 I 
373 2 
374 
375 2 
376 I 
•H 
378 
379 2 
380 I 
381 2 
387 II 
383 2 
384 I 
385 2 
388 I 
387 2 
388 I 
389 2 
390 I 
391 2 
392 I 
393 2 
394 I 
395 2 
398 I 
397 2 
398 1 
319 2 
400 I 
401 I 2 
402 I 2 
•no ' • 
404 I 2 

,AH 

I.no 

I ••1 
408 I 2 
409 I 
410 I 
411 I 
412 2 
413 

l•u 
I"" 
418 1, 7 
417 

1•1 ■ 

I••• 
420 

CODE LEVEL CHAR 
NO. CODE LEVEL: 

• 4 5 IR 7 IA 

3 4 5 6 7 
18 
8 
8 

1 

3 4 5 6 J 8 
4 

5 
3 6 

7 
18 

7 8 
6 8 

5 8 
4 8 

3 8 

4 6 8 
3 5 7 

4 6 8 

' 5 7 
4 8 8 

5 7 
4 8 8 

3 5 7 
4 8 A 

l 5 7 
4 8 • ' 5 7 
4 8 8 

' 5 7 
4 6 8 

3 5 7 
4 6 8 

3 5 7 
4 6 8 

3 5 7 
4 6 8 

3 5 7 
4 5 6 7 8 

3 4 5 6 7 8 
' . •• 7 • 
3 4 5 e 7 8 

3 4 5 6 7 8 
4 8 
4 8 
4 8 

3 5 8 7 

ll. !IA 1 ·• 

8 
IA 

• 
I 

421 
422 

424 12 ll C lli ~ 

425 I 
428 I 
421 I 
428 

430 
431 
432 
411 I 
434 I 
435 11 
436 i, 

437 

439 
440 I 2 3 4 

442 s I 
443 3 8 
444 2 
445 I 
446 

448 
449 
4•n I 

451 I 
40 ' 
453 
454 
455 I 
456 

458 
459 I 
460 
461 I 
462 
••• 1 -..--. 
46• I 
466 
487 I 
48A 
489 I 
470 
471 11 

••• I, 

AU 

••• I, .,. 

478 
479 I 
480 

2 3 

' 
? 

• 

• 
• 

I, 

I 7 
4 
4 
4 

4 
5 i 1 

5 7 

• . II 

4 

. 

5 i J 

5 i 7 
A 

5 i 7 

5 I 

Ii 

• I . 

5 ! J 

NOTE: 

I STAMP TAPE LEGIBILY WITH 
PARTNO. 303069 AND 
FEED DIRECTION ARROW. 

2. 10 HOLES TO INCH MUST 
CONFORM TO 95960 TAP£ GAGE. 

TEST TAPE 

IR 

11 

11 

I A 

I 

I• 

I• 

I• 


	20240730095555437
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	20240730095636575
	20240730095939000
	20240730100051788
	20240730100222270
	20240730100434423
	20240730100520841
	20240730100531526

