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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
TRANSPORT
MODULE P

TAPE SENDER 4 A

B. Special Type 4 Data Test Center

1.04 A Special Test Center is now available

at Ilinois 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)
MODULE M
TAPE
TRANSPORT
MODULE R
DATA
SET

TAPE RECEIVER 4B

Figure 1 - Tape Sender 4A and Tape Receiver 4B
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For test procedures and information the Special
Test Center can be reached from within Illinois
on "INWATS" 800-972-3500 and from outside of
Illinoison "INWATS' 800-621-7447. Aftertest-
ing with the normal servicing Test Centeras in-
dicated in 1. 03, tests should be made with this
Special Test Centerto verify proper operation of
the EDC error control logic and to analyzeand
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 toanexisting loop or extensionto 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. Recheckthese 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 cleared 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 dia-
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 todetermine whether the reader fails to
step in the block mode, or whether the Sender
is failing to transmit.

ISS 3, SECTION 592-811-300

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  Asan 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 indetermining the probable
nature of thedifficulty. If a circuit card fails,an
immediate solution is toreplace 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
wiring diagrams according to the following °
system:

7056WD - 6 F 7
]— 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 wusual 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 If 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 oper-
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
preventive 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
SPECIFYING
SYMPTOM OR TROUBLE REPORT CORRECTIVE
ACTION
A. Sender Terminal
1. Power Failure TSC 1& 12
2. Reader Power Failure TSC 1 & 12
3. Reader Motor Not Running TSC1& 12
4. Reader Contact Retractor Not Energizing TSC 1
5. Tape Puller Motor Not Running TSC1& 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)

ISS 3, SECTION 592-811-300

CHART
SYMPTOM OR TROUBLE REPORT ggg%;?r?v%
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
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 R1 Mode TSC 7 & 12
15. Cannot De-Alarm Sender TSC 3 & 12
16. No Tape-Out/Tape Jam Alarm TSC 3 & 12
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
After 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
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
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)

SYMPTOM OR TROUBLE REPORT

CHART
SPECIFYING
CORRECTIVE

ACTION

12.

13.

14.

15.
16.
17.
18.
19.
20.
21.
22.
23.

24.

25.

26.
217.
28.
29.
30.
31.

32.
33.
-34.

Missing or Added Bits in Product Tape
Improper Fixed Characters Received
Received Short First Block

No Manual Program Advance

Punch Does Not Punch in BK Mode
Feed Alarm

Extreme Burring of Feedholes
Partial or No Perforation

Punch Block Jams

Wavering of Patterns on Product Tape
No Overpunching of Backed-Up Tape

Excessive Burring or Elongating of Feed Holes on
Backup of Tape

Improper Overpunching of First Few Characters
After a Backup

Feed Alarm and Incompletion of Errored Block
Deletion

Excessive Elongated Code Holes on Overpunch
Intermittent Violent Rocking of the Punch Assembly
No Figs Insert Aftef Errored Block Deletion

No Punch Test Operation

No Unattended Receiver Answering

Receiver Does Not Drop Call After Message is
Completed

Low Tape Flasher Does Not Function
Receiver Does Not Turn on Reverse Channel

Transmitter Does Not Detect Reverse Channel

Trouble Isolation
Procedures

Trouble Isolation
Procedures

Trouble Isolation
Procedures

TSC 6 & 11
TSC 11 -

TSC 4 & 11
TSC 11
TSC 11
TSC 11
TSC 11
TSC 11
TSC 11

TSC 11
TSC 11

TSC 11
TSC 11
TSC 10
TSC 9
TSC 11
TSC 11

TSC 11
TSC 11

TSC 11

Page 6




ISS 3, SECTION 592-811-300
TABLE B

TROUBLE ISOLATION PROCEDURES

SYMPTOM
OR TROUBLE ISOLATION PROCEDURE
TEST REQUIRED
Sender Alarmed The most common indication of system malfunction is a repetition of
after Repetitive tape reruns followed by alarming of the sender terminal. If this con-
Tape Re-Runs 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.

Garbled or 1. If the product tape from above procedure does not conform to the
Random Punching 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 (2B415) for
an output of 45 to 50 ms.

Check Clock Generator Circuit for defective cards:

ZB416 ZB118 ZB208
Missing or 2. If the Receiver product tape does not conform to the Sender mes-
Added Bits 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).

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

1. SR 1567 Marking

2. BN1 1368 Marking
BN2 2457 Marking
BN3 1278 Marking

3. EOB 2345678 Marking

4. CK1 All Marking

5. CK2 All Marking

Note: Characters CK1 and CK2 are all marking only with a repeti-
tive pattern tape such as TP303099.
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TABLE B
TROUBLE ISOLATION PROCEDURES (continued)

SYMPTOM
OR
TEST REQUIRED

TROUBLE ISOLATION PROCEDURE

Fixed Character
Comparisons -
continued

Short First Block

Punch Test

SR BN2 N BN3
80 CHARACTER
\ / BLOCK .
oooooxo o.o.o. ’o.o“::.o.o.
o 0o 0 o ¢ ®© 0 000 0 o
....... .o tac.u‘oa ;'.‘“.‘6‘."..‘
::ooooooooq ® 0 000 ¢ o
000 © 0 0 o P o 0000 o0 o
0000000 0 © O ¢ ® 0 00000 o
e 0o 00 P © 00000 o @

3. If 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, ZA107, ZA206

4) If 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). If 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
(CK1 and CK2) will be punched all space instead of letters.

If 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., If the
alarm on the Receiver is not set, the Receiver photoelectric verifier
functions well; rocking the punch gently should not alarm the terminal.

If 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 TEST 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
TEST REQUIRED

TROUBLE ISOLATION PROCEDURE

Reader Verify
Contact Test

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 bythe arrow in the tape. In-
sert the tape with the character marked below on the code contacts.—‘

/

o0 [ X 1) ° o0 0 000 ° ° e o )
0 ° 0 pmm—— o ° ° ° ° ° oo © 30
o0 [ ® ® ° [ ® e o ® L]
..........................................................
° o 3.0. ° ° ° ° () ° ()
') ° ° : ° o ° ° °
o0 ° ° ° ° ° o o ° o 0
o0 ° ° ° ° ° ° ° ° )
'Y 1YY} YY) eo00 (T ° ° 00 [

Reader Test

Tape Requirements

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 characters 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 ZA117 ZA120
ZA216 ZA118 ZAl121
ZA116 ZA119

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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TABLE B

TROUBLE ISOLATION PROCEDURES (continued)

SYMPTOM
OR
TEST REQUIRED

TROUBLE ISOLATION PROCEDURE

Tape Requirements -
continued

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, 70.010 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 tapé 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 inthis
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.

Page 10




!

Depress POWER
Switch

|

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

POWER Lamp On

lYes

Yes

Depress ALARM

ISS 3, SECTION 592-811-300

CHART 1 - POWER FAILURE - SENDER

ZG2 - (7402WD) Station Control

Refer to Alarm Chart #3

Lo

» Replace ¢
Bad Bad Bad
Good Good No
POWER Switch ¢—  POWER Lamp 4—G—oo—dJ 48 Volt Fuse ]
‘ > Station | Good N AC Rela Good Good
Control Fuse y ’ Module Fuses
Bad Bad Bad
Bad
Replace €¢————  Power Supply N
' Good
Check Associated Wir- ¢
ing and Connectors
Check Associated Wir- Good ' Good No
ing and Connectors ] Power Supply —] Fuses —
Bad Bad
—D[ Repair }Q— Replace

ALARM Lamp On | Button Alarm
No Off
Bad
ALARM Lamp Replace N
lGOOd T
Bad { Bad Bad
Off Check ZG2 Good | Motor Start Good KP1 Motor
Tape Puller Motor Circuit Card /¥ Relay > Start Relay
lon T Good
| Off Reader Connector Yes Check Motor, Associated
Reader Motor ’ Plugged In Wiring and Connectors
On No
Good
. Reader Power Supply
DC Voltages Present Insert Connector > and Fuses Replace
Yes
No Power Problem
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Depress POWER
Switch

Station Control Switch in
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CHART 2 - POWER FAILURE - RECEIVER

Refer to
Alarm Chart #4

T

TEST. Control Assembly
—> Replace Nl Switch in MANUAL. Tape .
in Punch.
Bad Bad Bad 1
S Good Good N
POWER SWItChJQ'_— POWER Lamp | gge%"?g‘;i,) — °{ POWER Lamp On
l Yes
RD Module
i Good G
Station 1 G00d ol ACRelay P3| TAC Input Good ALARM Lamp on {—&=
Control Fuse - Fuse
Bad Bad Bad No
Bad HISPUC : . Bad
Replace ¢——— power Supply l———! ALARM Lamp
Good i Good
Check Associated Wiring — Chad and Tape Puller
and Connectors and Backup Mech Motors
lOn
Replace No Power Problem P hOt(filgeIS:g 1§u¥§: ifier
1011
Good | Bad Yes
Rec Control | Good | Rec Control No DC Voltages Yes| Punch Motors and Tape
Power Supply ‘Module Fuses — - Present [ ¢— Take-Up Motor Functioning

l;ad

Repair

Check Associated Wiring
and Connectors

Good

Properly

lNO

Bidirectional Switch
Assembly

Depress ‘
ALARM Button [ ¥ ALARM
Off
Replace
Bad Bad
Off JH1 Connector | Yes Check Motors .and Drive Belts|Good
Plugged In for tight Conditions or binds MS Relay
No
Good
Off Check A iated Wiri
Insert Connector Ssocla iring
and Connectprs
lGood
Tape Transport | Good . Good Light Source
FR1 Fuse Light Source Bulb »> Transformer
Bad Bad Bad
Bad - — Replace ——
Page 13/14



l

Power On

l

TAPE RERUN ALARM

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

I
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CHART 3 - ALARM - SENDER

ZA108 - (7056WD) Transmitter Control

2G2

1
i
|
|
|
|
|

Refer to Reader

Troubleshooting Section

|
|
| Bad

Check Reader Tape Out
Switch Adjustment

Lo

Check ZG2
Circuit Card

7ZC212 - (7410WD) Transmitter Distributor
- (7402WD) Station Control

Good

l Bad

Replace

Bad

Check Circuit Cards

ZA108D, ZA513A
ZA509B, ZA515

l Good

Check Associated

Wiring and Connectors

I I
|
' |
| Yes D
[ : Alarm On > epx;:iicﬁlarm ——» Alarm
| Check Tape Out, Stop R | : | Off
erun Counter No !
: %’;‘f}i‘;ﬁoﬁzla“ and Function Well [ T
| | Ye— 1£
! |
| I v
I Good Alarm | Bad |
I AL0 ACheck A513 No | Three Consecutive I Alarm Lamp Replace ;
I e B T ;
4 |
I Bad * | v |
: I Reverse Channel 1
| | Switch On i
| ' Reset Reverse ' |
— |
: Replace Channel Switch [ 4 i
I | Programmer No Refer to Reader ‘\
L _: Cycles » Stepping Chart #7 I ’
————————————————— Yes : Check Tape Out, Stop
and Hold Relays and
F—————— e — ——— — — —— e - ’ | | Connections
L Yes Reader Steooi No | :
TAPE OUT AND/OR TAPE JAM ALARM : ‘ cader Stepping |
| Yes |
- 1 r Good
Check
ZA108D, ZA509B
Refer to Reader , ,
. Good Check ZG2 No Tape Out or | Torn or Elongated | No ZA220C, ZA513A
Troubleshooting |g——— —_ﬁ ( ’ ’
muSection & Circuit Card Alar Tape Jam ¢ Feed-Holes Alarm ZA407D, ZC212

lAlarm

Alarm Circuit
Function Well

l Bad

Replace

Note: I reader is stepping,
choose the appropriate
alarm condition for trouble-
shooting purposes.

l Alarm

ZA515

Alarm Circuit
Function Well

Bad

FEED
CONTACT
ALARM

» Replace
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CHART 4 - ALARM - RECEIVER

r--—r—r"—rF"'FT"""~>""F~>""""""T¥"/¥" =¥~~~ T T —————— I ZB118 - (7063WD) Receiver Control
TAPE BACKUP ALARM :
Reset the ALARM, advance the Pro- :
Backup Alarm Circuit > gram to DEL Mode. If tapeis punched
Functions Properly improperly or ALARM is set on for- I POWER on . '
Aorm ward feed, refer to Chart 11. | Check Associated Connectors |g————
On -: l and Voltages. i Good
-——— : ‘
. N | Check PTA
Tear the tape at the point the tape exits Adjust or Replace | i Indicator
the tape guide assembly on the backup - | Station Control Switch in Bad ‘
mechanism. Advance the programmer |Alarm ' TEST. Control Assembly ! I Good
to the BU Mode. The tape will be par- [off Bad : Switch in MANUAL only. |
S?lllly Cl))iz;zr:llt:ed up and the ALARM light Backup Mechanism | Tape in punch. *‘ } Bad | eck ZB205C
g . —— Micro-Switch | :
T Operation L s L 2
[o —-- ‘o ;
Advance the programmer to | | i
’_-.I On Depress . |PUNCH TEST Switch|Yes :
CK2 Mode. Punch Stops. ZB12§heZc§4 24A &’ Replace | ALARM Lamp __—’lriLAlgi: button Repair or Replace w‘ in TEST [ ®|Reset to NORM
’ ) l . |
_____ ZB117B, ZB506B :
—— e —— ————— — ’ ’ f
ﬂl ZB214C, ZB211Q L—— of l T Yes T Yes
Refer to Chart 11 for adjust- l 1
ments necessary to obtaJin ' Good Check Associated Voltages | Ye Off Alarm On Sticky Switch or | No PTA
proper forward feed. L Connectors and AL Relay I Improper Operation j Lamp Lit
3 -—_—— == —————————— No
Depress BLANK FEED Button
Alarm and establish proper tape feed. It A A Check “ *
Advance the programmer to the may be necessary to pull the tape < Good Bad Good | ZB506B, ZB211Q, No FA No BUE
BK Mode. Punch punches tape. ¢ to the left manually to assist in Lamp Replace ZB424A, ZB223F, | Lamp Lit. Lamp Lit
obtaining proper feed. If ALARM ZB209J T
No lamp is on, re-set it. Yes Yes
Alarm l Bad
i ;__—_——-_B————_——*_ ————————— — i
Only under two conditions will the With the punch punching, re- No problem with tape | Replace ' Bad Check ZB214B Check Bad
ALARM come on during transmission. | strict the forward tape motion ‘ Alarmgl motion detect cir- l epla " ec ZB214C
Improper tape motion or an incomplete [ | ¥ at the punch block entrance to On cuit. | Good
tape backup through the punch block. | establish improper feed. | l lGOOd
. | ‘;
e ————— J Alarm | Bad Check Check Bad
| Off | ‘ Indicator Indicator
l Check | .
| GoodlzB118A, zBA2SA, |¢— No| ~FA  |Yes ZBA24A, ZB5068, |G | oo o v
| ZB423D, ZB214A&B Lamp Lit ZB211Q ’ | ‘
| | L Check associated Connectors Replace
|  TAPE | Bad 7 and Voltages. ' p
| MOTION Ba Bad |
ALARM Repair or a Check T
I P Replace € AL Relay Operation| |
’ Good |
| | ‘
| —p| Check Associated Connectors |g |
| and Voltages. ) |
e e e e -
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CHART 5 - MANUAL PROGRAM ADVANCE - SENDER

ZA411 - (7056WD) Transmitter Control

Depress POWER

Refjé_r to Power

Switch. Check lamps. Off Failure Chart #1
i On
Station Control Switch in TEST D -
Control Assembly Switch in Alarm | epress Alarm Refer to
MANUAL Tape in Reader. On ALI}RM button. |5, Alarm Chart #3
Check lamps. Check Lamps.
Alarm |
Off 1
PROGRAM TEST on Check Motors, Off .
Toggle Switch ON. o Tape Transport St Refer to Power
SR Lamp Lit. and Reader Failure Chart #1
Refer to Reader No Action
Stepping Chart #7
Depress PROGRAM { No itch Bad :
»  ADVANCE Pushbutton Action Switches ) #|  Replace
Switch once
P Good
No No A;ogrammer
Reader Reader vances ‘
Stepping Stepping f
i Check
Advance Program to RI |g Reader . Program | BN Lamp Lit ; Bad
| Reader Steps in Reverse Stepping BK Lamp Lit Advances| Depress Advgnce Button Once q quékszﬁ‘m’ L §
Reader No ' No 1
Stepping Program Program Good
Advance Advance |
Bad
Qheck ZA416
No | lGood
Program ‘
Advance | Bad
A b o SR Check ZA417
vance Program to p| Reset PROGRAM TEST |
Reader Stops ' Switen i Good
p{Check Assuciated Wiring, Bad > Repair
Connectors and Voltages :
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Refer to Backup

PROGRAM TEST

|

Depress POWER

ISS 3, SECTION 592-811-300

CHART 6 - MANUAL PROGRAM ADVANCE - RECEIVER

1
i
¢

Switch. Check lamps. |Off
On

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

Check lamps.

Alarm
Off

Refer to Power

Failure Chartf: #2

ZB405 - (7063WD) Receiver Control

1
i
|

|
{
|
j

Depress ALARI»;’I
button. Check lamps.

on Check Motors, Tape off

Refer to Power

Toggle Switch ON. — Transport and . ‘
Mechanism Chart 11 S}%{ lamp lit. Punch. Failure Charg #2
? No
Action.
Depress PROGRAM No | Bad
-1 ADVANCE Pushbutton Action Switches D? —P Replace
Switch once. §
T e ot
No Tape BUE ) Punch Programmer ' |
Pullback or Lamp lit Not Advances
Advance the Programmer to Punching
BU Mode. The backup Check
Punch Progr: ; ; Bad
mechanism pushes the tape T BK Lamp Lit A;O& AT BN lamp lit. Depress ZB428, ZB504, »
back through the punch block u g vances [Advanced Button Once. 7B507, ZB403
and stops. No
BUE No Program lGOOd
Lamp Off Program Advance ?
Advance Check ZB405 __WBad
lGood
L » Advance Programmer to DEL. No Advance Program to | Reset PRQGRAM | Bad
Punch punches tape forward. Alarm SR Punching Stops. »  TEST Switch Check ZB40§
lAlarm l Good
Inspect tape for elongated feed-
Refer to Backup holes, overpunched feedholes, ‘ | Checked associated wiring | Bad .
Mechanism Chart 11 burring, long or short spacing, > Connectors and Voltages. > Repair
partial or no perforations.

Page 21/22



Good

Check Associated
Connectors, Wiring
and Voltages

Check
ZA213, ZA408E,
ZA410D, ZA422A

i Bad

Replace

i

Station Control
MR Relay

l Good

Check Associated
Connectors, Wiring
and Voltages.

l

ISS 3, SECTION 592-811-300

CHART 7 - READER STEPPING - SENDER

ZA415 - (7056WD) Transmitter Control
ZA107 - (7410WD) Transmitter Distributor

r

| Bad

Check

Replace R Refer to ZA212B, ZA405C,
POWER ON Alarm Chart #3 —> Replace P ZA403B, ZA415A,
T Y ZA404
Bad Alarm lGood
. '3 O
o Check ZA417 I}:" ‘c’i’ Obllf’m, with Station Control Switch in " Chock Associated Voli-
reader -ogic TEST. Controls Switch | Alarm Depress ALARM ages and Connectors
T . k3 in MANUAL. Tape in On Button
© ! Yes Reader Check lamps. Alarm No
Programmer in No Reader Stepping Alarm Off
R1 or R2 Mode in Rev RCD Yes Check
— erse off " Lamp On ZA412A, ZA416 | Good
. T P o =
h t !
No Relay KA§20 Reset Reve.rse g‘agsz?;nZ;cs);‘t | off N Re?er to Power Check Reverse Reol
v De-energized Channel Switch and Reader Failure Chart #1 Bad Channel Switch epiace |
l Yes On T |
Check Yes No Bad
c
e B2d | ZA419Ce ZA423, Programmer Cycles | Reader Reverse Channel No Program Advanced | No Programmer in any
ZA403D ’ ZA415C BN thru CK2 Stepping Simulate Switch ON [~ Action to BN or BK Mode ——¥| Mode other than SR, Check ZA417 —
) BN, BK
N ]
Good l © l Yes l Yes l Good
. ' .
Good | Reader Contact Progé‘;nhldmgr in Programmer in ¢ No Programmer in Programmer in No Check Associated Wiring
Retractor Interlock ode BK Mode BN Mode R1 or R2 Connectors and Voltages I
Bad l l ‘ Yes l Yes
Ref y Reader EOB Contact Check Check
¢ efer to Reader ' d eader LOB Lon Bad ec ZC108A, B, ZC203H, | Good Relay KA520 No Check Good
Troubleshooting Section and/or Timing ZA415D, ZA213 ZC107A B’ ZC205B, De-energized > ZA213, ZA408E,
’ y Dy ’ : :
] Good | Good ZC204A l - ZA410D, ZA422A
, v ' Bad Bad
Check Programmer Check l l
' Bad d Check
ZA123C, ZA509C 4 419D d
A, S AIOR T ZARIC, ZAHOD, Replace ZA419C, ZA403D, |22 Replace
d ) ZA415C, ZA423
Good
Replace l Good ? Good
v Bad Bad
Bad Bad Check Reader Drive y— :
Check ZA416 ZC109A, ZC206A, l—— eader Contact Bad Station Control
7C203H Check 2C206A Retractor Interlock MR Relay -
Good Good GOOd Good ‘ Good
)2 K 4
' 1 T Good
Check Associated Wiring Bad ec Good Check Tuning Fork |Bad
: Bad
Connectors and Voltages ZCZOCZ:,&ZEZMA, Oscillator ZC106 Replace
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POWER On: m—' Failure Chart #1 Chart #3
On A
On
Station Control Switch in A
TEST Control Assembly vaitch%n—b ALAE:;’;:E;O“ —> ALARM
in MANUAL. Tape in Reader. off
Alarm
Off
Reader and Assoc. Refer to Reade Check Motor Tape | Refer to Power |
Logic function —> Steppi Ch: t ;7 Transport and —— Failure Chart |
well epping r Reader |
3
No No Yes ‘
READER TEST : Yegl Programmer No Reader locked Reader READER TEST No Programmer Advances|yes Refer to Reader
ALARM Cycles in BK Mode eps Switch On [Action ™ to an);hModS; other [——¥ Stepping Chart #7 Replace
an SR.
Yes
lNo Bad
v Check Code and verify 2 AL 2C];Ieczl; 405C
; Contact Failure. Check Bad Good Good ’ » | Good
Reader Stepped  [Y€S ]  Programmerin | . Replace D524 Check READER  [Good ) Check | ZA403B. ZA412A,
in Reverse SR Mode fg’t gg'glzctzs shorting ep TEST Switch ZA219B, ZA402A ZA404, ZA415A
No i T Bad
Bad Good
 d Bad 2
Programmer in  |No Programmer in Check ZA215 | _ ' Replace Bad Check ZA416  |jg¢——
lYes Bad Good l Good
Press Refer to Reader Check Bad Check ZA417
Section a ZA220, ZA505
l ZA509. ZA507B Good
4_{ Good oy
Refer to Reader Replace l Ct:;eck w1;mgl,t
Stepping Chart #7 . connectors and voltages
Bad Check ZA 1
l Good
Check Wiring,
Check ZA222 connectors and voltages
Bad
Page 25/2¢€
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Refer to Powef

'Refer to Alarm

ISS 3, SECTION 592-811-300

CHART 8 - READER TEST - SENDER

ZA219 - (7056WD) Transmitter Control




!

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.

I

The PUNCH TEST can only be performed with

ISS 3, SECTION 592-811-300

|
|
|

CHART 9 - PUNCH TEST ALARM (PTA) - RECEIVER

ZB512 - (7063WD) Receiver Control

Check Associated Wiring
Connectors and Voltages

T

 Check for shorted magnet coils.
. Check related magnet coil gaps
! and adjustments. A coil may
t appear good and still not de-

, energize on command.

Bad

e

| Check the punch pin penetra-
' tion. High pin penetration may

- result in partial perforation.

[

Good
If level is 5-8

| Bad

Adjust or

Bad Replace

Check ZB427

T

If level is 1-4
Check
ZB426, ZB512A

| lGood

Bad

Check Good Bad traffic between Sender and Receiver. It can
Bad ZB103. ZB104 Check ZB208 be run using datasets or back-to-back strap-
ZB109 ping. The MANUAL switch must be ON. When
using datasets, the Station Control switch must
Good Good be in OPERATE. In back-to-back the switch
Bad should be in TEST.
Check ZB207
!IBad
Check ZB203
l Good TGood
Check Badi Power On
7ZB206, ZB510
Bad}  Check zB204 ey Bt 1 l
Good . On
_ Good Replace Alarm —— Reset
Check Check Off
YeBY  zpi110, zB210A, OO ZB111A, ZB211K&N Ba@’ J
ZB205 ZB209, ZB418C
l T Set PUNCH TEST switch to TEST.
| Good Using a pattern tape initiate traffic
Bad between Sender and Receiver. The
L » Replace Check ZB509 — % ‘punch will punch continuously with-
: out pauses between blocks.
TGood l
, L Check Bad
Check Associated ZB105, ZB508, No Punch No PUNCH TEST
Connectors and Voltages ZB216 Test Problem ALARM
Yes
Good
Check the photoelectric verifier light source Inspect and compare the product tape to the
- and photocell current outputs with a VOM. pattern message tape. If pattern conforms,
Refer to appropriate Bad| Gently rocking the top of the punch (1/4" (Eonformg problem is centered in the photoelectric Does Not
section for adjustment front-to-back amplitude) should produce no verifier circuit. If pattern does not conform, |Conform
great variation in current output. Use all the problem is in the punch.
marking tape.

Isolate the problem level and
check the appropriate EC730
card. Interchange cards to
make sure it is a defective
circuit card.

[

Replace '

Bad
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Check associated

Replace

T

Ch

The object of this control is to store and
punch a FIGS character after an errored
block backup and overpunch so that the

overpunch (rub-out) will not be mis-
interpreted as LETTERS command.

l

This condition can be met only by
traffic between a Sender .and a Re-

ceiver. All level selectors must
be in 5-level position.

l

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.

Chéck
ZB514A, ZB221B & C

od
Connectors and Voltages | l

7
Good

Check ZB417A

Bad

y

Replace

No

.

When FIGS character is punched
does FD and IF lamp light.

lYe s

Checked associated.
Connectors and Voltages

Good

-

ISS 3, SECTION 592-811-300
|

IART 10 - FIGURES INSERT (5-LEVEL TAPE) - RECEIVER i

ZB221 - (7063WD) Receiver Control -

Check
ZB221C, ZB513A |
ZB511C

Bad

works well

(0]

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

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

Yes

Insert an error into the system while the

| FD and IF lamps are lit. An error may

' be inserted by momentarily flipping either
i level selector to the 6-level position. The
~system will go into the rerun and re-

_ synchronization cycle.

|
Replace
FIGS insert
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TAPE TRANSPORT
MODULE P
7065WD

TAPE READER
MODULE L
8070WD

CONTROLS ASSEMBLY
MODULE N
7070WD

TRANSMITTER

DISTRIBUTOR
MODULE C

7410WD

HSEDC TRANSMITTER CONTROL CIRCUIT CARD
MODULE A LOCATION DIAGRAMS
7056WD

Figure 2 - Tape Sender 4A
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TAPE PUNCH
MODULE M
7565WD

TAPE TRANSPORT
MODULE R
6989WD

CONTROLS
ASSEMBLY

MODULE N
7070WD

HSEDC RECEIVER
CONTROL
MODULE B

7063WD

RECEIVER DISTRIBUTOR

MODULE D ' CIRCUIT CARD
7412WD LOCATION DIAGRAMS

Figure 3 - Tape Receiver 4B
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3.06 Chart 11 closely follows the Receiver 3.08 Use Table C for locating cards in their<—|
CHECKOUT PROCEDURE WD location.
(592-812-200) and gives actions to be performed

e

TN

to correct a trouble.

3.07

Chart 11 can be used with Tables A and

B, Charts 2, 4, 6, 9 and 10.

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

CHART 11

RECEIVER —TROUBLE ANALYSIS

NO.

TROUBLE

RECOMMENDED ACTION

POWER lamp does not light, with
POWER switch depressed.

Check set connected to ac source.
Replace, if defective, lamp (TP193179).

Replace, if defective, J fuse in D module (1/2 amp
TP171593).

Replace, if defective, FH1 fuse in station control
assembly (10 amp TP151418).

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

Station control assembly KHAC
relay not energized with POWER
switch ON.

Remove relay. With VOM, read 1800 ohms across
coil pins 2 and 7. If coil shows open, replace relay
(TP310108).

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

Fan(s) fail.

Check fan(s) connection to ac blower receptacle.

Replace, if defective, fan cord fuse (1/2 amp
TP171593).

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

AUX. MOTOR START lamp does
not light.

Replace, if defective, lamp (TP199549).

Check for broken wires or nonfunctioning switch
contacts.

Punch and Tape Handling mb tors
fail.

Check that JH1 connector is firmly seated in its
receptacle.

Check for loose or broken wires.
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—-

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, FR1 fuse (lamp TP143306)¢
c. Check TR1 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. contacts should close; if necessary, bend contact
wire.
b. Replace, if defective, ZB503 card with TP177503
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
contact 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 tape at the punch
C block entrance 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

RECEIVER — TROUBLE ANALYSIS (Continued)

-

NO. TROUBLE RECOMMENDED ACTION
12 b. Check Tape Guide Alignment Adjbustment.
(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. Replace 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
(EC1730). 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.
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-

CHART 11

RECEIVER — TROUBLE ANALYSIS (Continued)

NO.

TROUBLE

RECOMMENDED ACTION

15
(cont)

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
punch (DRPE type) adjustment section.

16

Drive spring overwound.

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

17

Improper ratchet and pawl
engagement.

Check Ratchet and Feed Pawl Engagement
Adjustment.

18

Improperly spaced or burred tape.

19

Forward feed wheel not engaging
tape.

o e e

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).

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.

¢.  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.

Page 36




ISS 3, SECTION 592-811-300

CHART 11

RECEIVER — TROUBLE ANALYSIS (Continued)

NO.

TROUBLE

RECOMMENDED ACTION

--— |

20

Reverse feed wheel teeth extend
above tape guide.

a. Check Reverse Feed Wheel Adjustment.:

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

21

Tape perforation improperly
aligned.

Check the forward feed wheel line up by perforating a
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.

22

No overpunching of backed-up
tape.

a. This is a condition caused by backing the 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.

23

Excessive burring or elongating of
feed holes on backup of tape.

a. This condition is caused by improper reverse feed
positioning and/or phasing.
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~

CHART 11

RECEIVER — TROUBLE ANALYSIS (Continued)

NO.

TROUBLE

RECOMMENDED ACTION

23 |
(cont)

If the tape guide above the reverse feed wheel is
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.

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
few characters after a backup.

Feed alarm and incompletion of
errored block deletion.

This occurs when the tape is backed-up 79-1/2 or
80-1/2 characters. The punch will overpunch the
product tape across the webs and cause feed error
and /or tape jam. After overpunching the first few
characters improperly, tape motion will stop and
the rest of the errored block will not be
overpunched.

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
overpunch.

This condition may be caused by an improper
delete clock. Check gated oscillator EC546
(ZB416) for pulses spaced as follows:

1. 9.52ms @ 1050 Hz
2. 8.33ms @ 1200 Hz

Adjust if necessary.

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.
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CHART 11

RECEIVER — TROUBLE ANALYSIS (Continued)

-

NO.

TROUBLE

RECOMMENDED ACTION

26

Intermittent violent rocking of the
punch assembly.

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.

27

Tape alarm will not reset.

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

28

All indicators remain ON. ‘

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

29

All indicators remain OFF.

Replace, if defective, fuse located at bottom of EDC
module A (1/2 amp TP117176) and check indicator
assembly circuit wiring.

30

One indicator remains ON.

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

Indicator Remove Card Replace With Card
BUE 7ZB214C TP303671
FE ZB214A TP303671
FA ZB214B TP303671
PTA ZB205C TP303671

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

31

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

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 Replace With Card
ZB506B TP177581
ZB211 TP303606
ZB223E TP303606
ZB424 TP177504

Check for defective circuit wiring.

32

KHHO and KHST relays remain
energized.

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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CHART 11

RECEIVER — TROUBLE ANALYSIS (Continued)

NO.

TROUBLE

RECOMMENDED ACTION

33

Red alarm indicator remains ON.

a. Check that KHST 1M 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
light; station control switch in
TEST position.

a. Strap KHDSR 1L terminal to frame ground. If
KSDSR relay is not energized, check relay
operating wiring path.

b. With VOM, read 2450 ohms across pins 1L and

2L. Replace AK-4 coil if defective.

35

Progrémmer does not advance to
BN mode.

a. Check swit'ch for defect or loose wires.

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

Reinstall removed good cards.

Remove Card Replace With Card
ZB507 TP172441
ZB504 TP177589
ZB403 - TP172353
ZB405A TP172327
7ZB404 TP172353
ZB212 TP303606
ZB406 TP172327

36

RC indicétor remains OFF.

a. Replace, if defective, ZB213 card with TP303671
card.

b. Replace, if defective, ZB212 card with TP303606
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
BK mode.

_Replace, if defective, ZB405 card with TP172327 card.
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CHART 11

RECEIVER — TROUBLE ANALYSIS (Continued)

NO.

TROUBLE

RECOMMENDED ACTION

39

Punch does not operate;
programmer in BK mode.

Check for defective card by replacing the following
circuit cards, one at a time in the order shown.
Reinstall removed good cards.

Remove Card Replace With Card

ZB417C
ZB118D
7ZB416

TP177501
TP172357
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

Remove Card With Card Remove Card With Card

ZB422A
ZB111B
7ZB402
ZB211
ZB115D

TP177504
TP172357
TP177503
TP303606
TP172356

ZB112
ZB116D
ZB209
ZD211

TP172457
TP172356
TP303603
TP303675

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

Units counter fails

Signal delay defective
Inverter defective

BKL indicator remains off
DEL indicator remains off
Diode defective

Ring drive defective

Fails to Count 0,1, 2, 3
Fails to Count 4, 5, 6, 7
Fails to Count 8, 9

Inverter defective

Ring drive defective

Fails to Count 00, 10, 20, 30
Fails to Count 40, 50, 60, 70
Fails to Count 80 — Units counter
continues to operate

Check for defective card.

Remove Card Replace With Card

ZB216 TP303635
7ZB124 TP172382
ZB106 TP172357
ZB115 TP172356
ZB512 TP172356
7ZB424 TP177504
7B408 TP172353
ZB410 TP172327
7ZB411 TP172320
7ZB412 TP172320
ZB118C TP172357
ZB409B TP172353
ZB413 TP172327
ZB414 TP172320
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).
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CHART 11

RECEIVER — TROUBLE ANALYSIS (Continued)

NO. TROUBLE RECOMMENDED ACTION
41 | FE indicator remains off in BK Replace, if defective, ZB214 A card with TP303671
mode. card.
42 | Programmer does not advance to Replace, if defective, ZB405 card with TP172327 card.
EOB mode.
43 | Programmer does not advance to Replace, if defective, ZB405 card with TP172327 card.
CK1 mode.
44 | Programmer does not advance to Replace, if defective, ZB406 card with TP172327 card.
CK2 mode.
45 | Programmer does not advance to Replace, if defective, ZB406 card with TP172327 card.
BU mode.
46 | 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
TP177881 card.
c. Replace, if defective, ZB505 card with TP177505
card.
d. Replace, if defective, BU coil (TP177M). If coil is
replaced, perform Clutch Magnet Armature
Adjustment.
47 | RC indicator remains ON. Replace, if defective, ZB213C card with TP303671.
48 | IBK indicator remains ON. Replace, if defective, ZB424 card with TP172424,
ZB211C card with TP303606, ZB503C card with
TP177503, and ZB208C card with TP303671.
49 | 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

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 TP172327 card.
DEL mode.
54 | Punch does not operate in DEL . Replace, if defective:
mode.
ZB406 card with TP172327 card.
ZB417C card with TP177501 card.
7ZB118D card with TP173357 card.
7ZB416 card with TP177546 card.
55 | Set does not return to SR mode. Replace, if defective, ZB404 card with TP172353 card.
56 | Product tape does not conform to a. Receiver distributor module: check, and if
message tape — garbled, random necessary adjust, LC Oscillator (ZD107) 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.

Page 43




SECTION 592-811-300

~

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). BN1, 2, 3 code error —
check ZA104, ZA105, ZA 205, and block counter
(on reader) contact closure.
b. CK1, 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 (PTA) set Check photoverifiér 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 energize. 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 ZH1-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 ZH1-G and replace if
defective. If DSR does energize and motors do not
turn ON, check the MS relay and connections.
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CHART 11

RECEIVER — TROUBLE ANALYSIS (Continued)

=

RECOMMENDED ACTION

Check the delay timer (TP308545) and replace it
if necessary.

If delay timer is good, check and replace if
necessary circuit card ZH1-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.

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
|
b.
c.

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
7ZB222J (TP303603) and replace it if necessary.
The data set Reverse Channel lead JK2-B1 will
remain off if the ALARM lamp is lit. If it is, reset
it. Check ZH1-J and K (TP303695) and replace if
necessary.

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

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

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

analysis.

3.11 Chart 12 can be used with Tables A and

B, Charts 1, 3, 5, 7 and 8.

3.12 Use Table C for locating cards in theirJ

WD location.
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CHART 12
SENDER — TROUBLE ANALYSIS
NO. TROUBLE RECOMMENDED ACTION
1 | 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).
2 | 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.
3 | AUX MOTOR START indicator a. Check lamp.
fails to light.
b. Check switch.
c. Check associated wiring (7070WD).
4 | 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
SENDER — TROUBLE ANALYSIS (Continued)

NO. TROUBLE RECOMMENDED ACTION
5 | Tape puller motor OFF a. Check motor start relay KP1 (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
START 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
ZAB513A 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.

1
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CHART 12

SENDER — TROUBLE ANALYSIS (Continued)

NO.

TROUBLE

RECOMMENDED ACTION

14

Motors do not turn OFF.

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.

Check wiring.

15

SR light out, programmer in SR
mode.

Apply ground to pin H on ZA416A card. If lamp
lights, replace ZA416 card. If lamp remains off,
replace lamp.

Check PROGRAM ADVANCE pushbutton.
Replace ZA213 card.

Check circuitry.

16

Program does not advance to BN.

Check ZA417,ZA412, ZA424 and ZA510 cards.

Check program advance pushbutton and TEST
switch.

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
BK mode.

Check ZA416 and/or ZA213 card.
Apply ground to pin D of ZA416 lamp.

Check circuitry.

19

Reader blows F3 fuse cohtinuously
upon entering BK mode.

Check for ground on stepper coils.

Replace reader power supply.

20

Reader does not run (READER
TEST switch ON and RCD lamp
off).

Check READER TEST switch.

Replace cards, one at a time ZA212B, ZA403B,
ZA405C, ZA404, ZA415A, ZA402A and
ZA219B. Retest after each.

21

Reader steps, receives reader test
alarm (RTA lamp lights), reverses
and stops in SR mode.

Check Contact Sensing Wires to Top Plate, Tape
Sensing Wires and Feed Wheel Alignment and
Contact Sensing Wire Tip Height Adjustments.

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,
ZA122, ZA505, ZA507TA, ZA221 and ZA222.
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CHART 12

SENDER — TROUBLE ANALYSIS (Continued)

al

NO.

TROUBLE

RECOMMENDED ACTION

22

Reader fails to step or erratic
stepping.

Replace fuse F3 (1.5 amp) and/or F4 (0.6 amp).
Check if escapement shaft has torque applied
from motor.

Check drive spring is on and motor belt is on.

Check Magnetic Clutch Torque Adjustment.

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

Check Escapement Wheel Adjustment.
Clean magnet armature and pole faces.

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

Replace oscillator card ZC106.

23

Mode does not advance to EOB
mode.

Replace ZA416 card.

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

Replace triode and check circuitry.

24

Mode does not advance to CK1
mode.

Replace ZA417 card.

Check CK1 lamp by applying ground to ZA416,
pin M lamp should light.

25

Mode does not advance to CK2
mode.

Replace ZA417 card.

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

26

Mode does not advance to R1
mode.

Replace ZA417 card.

Check R1 lamp by applying ground to ZA417,
pin K lamp should light, if not, replace.

27

Reader does not run in reverse.

When programmer enters R1 mode, ground is
applied to relay KGMR through ZA422, ZA408,
ZA410, and ZA213, if KGMR is not energized
when we step into R1 mode, replace above cards
one at a time until KGMR relay energizes
(7056WD).

If KGMR is energized, check ZA419, ZA403,
ZA423, and ZA415 (7056WD).
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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
Pinion Alignment Adjustment.
31 | Mode fails to advance to R2. a. Replace ZA417 card.
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 LOGIC RESET pushbutton for operation
to SR mode). and wiring (7056WD).
b. Replace ZA212 card.
34 | REVERSE CHANNEL DETECT 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. ZA415 cards.
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
turning high and answering the call. Remedy the
L tape out condition if it exists.
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_ CHART 12 ’"'
SENDER — TROUBLE ANALYSIS (Continued)

NO. TROUBLE RECOMMENDED ACTION
.
{ 36 | b. If tape out condition is remedied and the call is
(cont) still not answered, and the DSR lead remains low

with each ring, check ZG1-H circuit card. If card
is bad replace it; if it is good, the data set may be
defective and must be tested.

c. If DSR lead does go high and DSR relay does not

’ energize, check circuit card ZG1-G and replace if

[ defective. If DSR does energize and motors do not
’ turn on, check ZG1-K and replace if necessary.
Check also the MS relay and connections.

37 | Transmitter fails to remain on line a. The call will be dropped if the remote receiver

— drops call after connection has does not have power applied to it when the DATA
been established. button is depressed. This prevents the Carrier
Detect lead from being on and completing the
requirement to keep the call held on.

b. 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.

SN

38 | Transmitter does not drop the call a. Check the delay timer and replace it if necessary.
after message is completed
(Unattended). b. If reverse channel (RC) is off, check and replace if
necessary ZG1-C and F circuit card, which
controls the RC relay. If card is good, check
operation of RC relay.

39 | Transmitter does not detect reverse | a. With the receiver reverse channel on, the reverse
channel. channel reverse lead, JJ2-B2, on the transmitter
must be +6v. If the lead is clamped at -6v, the data
set is defective and should be replaced.

ey

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

c. IfJG4-15is 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.

=
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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 ZG1-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 PL1 to pin E10 of PC125,
operation. ‘ (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.
ZA5B03.

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 ZC207, 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
L adjustment).
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CHART 12

SENDER — TROUBLE ANALYSIS (Continued)

“

NO. TROUBLE RECOMMENDED ACTION
47 b. IfBN1, 2, 3 code error — (1) replace, if defective,
(cont) cards ZA104, ZA105, and/or ZA205 (2) Check

block counter contact closure.

If CK1, 2 code error — replace, if defective, cards
ZA106, ZA107, and/or ZA206.
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TYPICAL PROPER WAVEFORM
Note:

A sharp inflection point usually indicates

no armature bounce on the magnet coils.

Figure 4 - Typical Waveforms

TABLE C

TROUBLESHOOTING CIRCUIT INDEX — SENDER

Position

ZA104

ZA105

ZA106

ZA107

ZA108

Circuit

vaoawrmmbomr>0om»>UQwr>oaQw>

1. EDC MODULE "A" (7056WD)

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
TE6
TES
TAS
7C6
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TABLE C

TROUBLESHOOTING CIRCUIT INDEX — SENDER (continued)

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

Position

ZA115
ZAl116

ZA117

ZA118
ZA119

ZA120
ZAl21
ZA122
ZA123

ZA205
ZA206
ZA207
ZA208
ZA212

ZA213
ZA215
ZA216
ZA217
ZA218
ZA219

ZA220

ZA221
ZA222
ZA402

ZA403

ZA404

ZA405

ZA406

Circuit

w»> wWe>w>

mooOw»

3>:'>>
(@ R= les

'Ow:b'

> > >
(ORe N>R R-*

Qw>Ow»

¥
(oNe!

WrOQw>» Uowr>ouaow>

EC428
EC512

EC332

EC589
EC383

EC516
EC352
EC380
EC547

EC641
EC600
EC600
EC671
EC671

EC606
EC682
EC600
EC671
EC671
EC671

EC671

EC671
EC671
EC356

EC357

EC138

EC502

EC383

Type Card

FILTER
INV (2)

EF (2)

OS (200us)
PA

PP
FAN-OUT
OR

INT (5)

DIODE Diode Matrix
INH (16)

INH (16)

FF (3)

FF (3)

EF (16)

CSS (8), RESET DRIVER (1)
INH (16)

FF (3)

FF (3)

FF (3)

FF (3)

FF (3)
FF (3)
INH (4)

INV (4)

IPS
OR
AND
AND
PA

WD Locatjon

6D1
3F8
3E2
3F8
3E3
3D2
3C2
7B3
3D3
3A3
3D8
SPARE
SPARE
6E2
SPARE
4F5
2B6
2D6
2F6
TES
4B8
5A3
6B3
5C8
3F5
3ES
3B4
3B5
3B17
4C5
3B7
3D6
3D8
7B4
3D5
3D4
4C5
6B7
4E6
4E8
4B6
5A3
4F7
6 F5
4A6
6C4
5D3
4A7
6D3
5A4
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SECTION 592-811-300

TABLE C

TROUBLESHOOTING CIRCUIT INDEX — SENDER (continued)

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

Position

ZA407

ZA408

ZA409

ZA410

ZA411
ZA412

ZA413

ZA414
ZA415

ZA416
ZA417
ZA418

ZA419

ZA420
ZA421
ZA422

ZA423
ZA424

Circuit

aow» wrwr»> DQwr»OQur>mEbOm>»oaw»

gQwrmmoaQw >

'CR6
R2, CR2
R4, CR4

R7

EC503

EC527

EC356

EC504

EC589
EC353

EC353

EC589
EC504

EC327
EC327
EC5217

EC503

EC546
EC380
EC581

EC546
EC181

Type Card

AND (4)

EF (6)

INH (4)

OR

0S (200us)
RING RESET
RING DRIVE
RING RESET
RING DRIVE
0S (200us)
OR (4)

TRUNCATED-N DIST
TRUNCATED-N DIST
EF (6)

AND (4)

GATED OSC (4-45ms)
OR
PA

GATED OSC (4-45ms)

WD Location

SPARE
4D8
4F3
B4
4C8
4F3
SPARE
4E8
6D5
4E6
SPARE
4F6
SPARE
5D2
5E2
6CT7
6C17
6D5
5F3
5F4
5F3
S5SF8
SPARE
6B3
4B6
6E7
6E6
SE6
5F5
5F5
6B2
S5E3
6C8
6CT7
6D7
6D6
6D17
6B7
6ES
6D6
6C8
6A8
6ES
5C3
6F5
4B7
4F4
4F7
5F3
S5F3
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ISS 3, SECTION 592-811-300

TABLE C

TROUBLESHOOTING CIRCUIT INDEX — SENDER (continued)

1.

2.

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

Position

ZA424
(continued)

ZA503
ZA504

ZA505
ZA507

ZA508
ZA509

ZA510
ZA511

ZA512
ZA513

ZA515

Circuit Type Card WD Location
R1, CR1 6 E4
R5, CR5 SPARE
R3, CR3 SPARE
EC597 OS (1ms) 6E3
A EC332 EF (2) 4E8
B 4E6
EC589 OS (200us) 4C3
A EC383 PA (2) 4C4
B SPARE
EC354 IPS 6C4
A EC527 EF (6) 6B7
B 7B6
C 6D2
D&E SPARE
F 4B4
: EC441 IPS SF2
A EC501 AND 6C2
B OR 5F7
C OR 6C3
EC104 IPS 6AT
A EC581 PA B7
B SPARE
EC119 FF 7B6

TRANS DIST MODULE ""'C" (7410WD)

Position

ZC107

ZC108

ZC109

ZC110
ZC202

Circuit Type Card WD Location

EC503 AND 2C5
2C5
2E5
2F5

EC121 PA 2D3
2D3
2E7
2F1

EC121 PA 2B8
SPARE
SPARE
SPARE

EC428 FILTER 5F7

EC606 EF (16) 3B7
2ET
2F1
2F8
4Cl1
. 3B5
SPARE

o Z 2R

mTEHOOW >
Qe R Daor»dour»oaowr
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SECTION 592-811-300

TABLE C

TROUBLESHOOTING CIRCUIT INDEX — SENDER (continued)

Position Circuit
Z2C202 H
(continued) Q
R
ZC203 A
B
C
D
E
F
G
H
J
K
Z2C204 A
B
C
D
E
F
G
H
Z.C205 A
B
C
Z.C206 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

EC683

EC684

EC671

EC671

EC671

EC671

EC671

EC682
EC680
EC618

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

Type Card

INH or INV (10)

AND
OR
OR
OR
OR
AND -
OR
OR
FF

FF

FF

FF

FF

Contact Signal Shaper (CSS)
Parity Logic
Resistor Board

WD Location

SPARE
SPARE
SPARE
2E2
2D3
2B5
2E5
1F5
2D6
2C1
2C17
2A3
2B4
2C1
3A8
2B5
SPARE
2C3
3C8
3B7
3B5
2F6
2C6
2C4
3D8
2D1
2C1
3D7
3D17
3D17
3D5
3D5
3D5
3D3
3D3
3D3
4D2
5A2
4A3

1D5
1E5
1E5
1E5
1E5
1E5
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ISS 3, SECTION 592-811-300

TABLE C

TROUBLESHOOTING CIRCUIT INDEX — SENDER (continued)

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

Position Circuit Type Card WD Location
Code Level 1 4F8
2 4F6
3 4F6
4 4F5
5 4F4
6 4F1
7 4F3
8 4F2
Feed Level
Verify Level 1 1B4
9 1B4
3 1C4
4 1C4
5 1C4
6 1C4
7 1D4
8 1D4
Retractor Interlock 1F4
3. RELAYS
Module and
Schematic
WD Location
KA520 A-T7056WD - 6F6
DSR  Data Set Ready G-T7402WD - 2F5
RC Reverse Channel 2F5
MS Motor Start 3C3
ST Stop 3F3
HD Hold 3F2
MR Motor Reverse 3E7
TO Tape Out 3D7
AC AC Power 1B3
4, GENERAL
Tape Puller Motor (Schematic 7065WD) (Actual WD) - P-T7066WD 1B3
DX4 Motor P-7065WD 1C7
KP1 Motor Start Relay ’ P-7065WD 1D5
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SECTION 592-811-300
TABLE D

TROUBLESHOOTING CIRCUIT INDEX — RECEIVER

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

Position Circuit Type Card WD Location
ZB103 A-D EC356 INH (4) 9F3-5
ZB104 A-D EC356 ONH (4) 9F5-1
ZB105 EC516 PP 8B2

! ZB106 A EC357 1INV (4) 2C1

! B ' 2CT

C 2A4

D , 3B4
Z2B107 EC589 OS (200us) 10C3
ZB108 A EC383 PA (2) 10D3

: B 3C8
ZB109 EC516 PP 10B4
ZB110 EC352 FAN-OUT 10B5

ZBl111 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 6 F6

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) : 3AT

B 3F6

ZB118 A EC357 1INV (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 (1ms) 3A6

ZB123 ' EC138 IPS 3FT

ZB124 EC382 SIG DELAY (50us) 3A5
7B203 A-C EC671 FF (3) 10E4
72B204 A-C EC671 FF (3) - 10E6
ZB205 A EC671 FF (3) 10E8
B 10E8

C S5E4

Page 60



—

—

/- N\
i

TROUBLESHOOTING CIRCUIT INDEX — RECEIVER (continued)

TABLE D

ISS 3, SECTION 592-811-300

1.

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

Position

Z2B206
ZB207
ZB208

ZB209

ZB210

ZB211

ZB212
ZB213

ZB214

ZB215
ZB216
ZB217

ZB221

ZB222

ZB223

Circuit

A-C

»>
'Owib('j

>
fes)

. >
Otﬁ>0tﬂ>&,:ﬁ@*ﬂ2§r‘ﬂ°—*:ﬂ0’ﬂmbnw>mUOUJ>?§L‘

¥
o

QW > RS

EC671
EC671
EC671

EC603

EC640

EC606

EC606
EC671

EC671

EC601
EC635
EC679

EC671

EC603

EC606

Type Card

FF (3)
FF (3)
FF (3)

INH or INV (10)

OR (5) 8 Input
8 Input
8 Input
2 Input
2 Input
EF (16)

EF (16)
FF

FF (3)

(6 Input 3 Output)
Spec Purpose Gate
PHOTO-AMP (9)
FEED

FEED
FF (3)

INH or INV (10)

EF (16)

WD Location

9D4
9D6
9D7
9D7
2D5
8F3-8
5D6
5D6
10B8
9B2
9C8
2C4
1B5
2D4
2E4
2E6
6 F17
6F4
2B8
3B3
5D7
SPARE
8F3
2D4
2F3
2B3
6F3
5E4
SPARE
1C6
2F6
4F3
2E1
5B6
5C6
3F5
4B4-8

8B3-8
3A3
8D3-8
3A2
6C8
6C4
6C6
TB-F5
2F1
2F3
TF2
TF3
TF3
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SECTION 592-811-300

TABLE D

TROUBLESHOOTING CIRCUIT INDEX — RECEIVER (continued)

ZB224
ZB403

ZB404
ZB405
ZBA06
ZBAOT
ZB408
ZBA409
ZB410
ZBA11
ZB412
ZB314
ZB415

ZBA16
ZBA17

ZBA18

ZB419

ZBA420

ZB421

ZB422

ZBA423

ZB424

Position

Circuit

0
QMmUY

W > >

We>w>a

>
o
o
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EC641
EC353

EC353

EC327
EC327
EC327
EC353

EC353

EC327
EC320
EC320
EC327
EC546
EC546

EC501.

EC502

EC502

EC503

EC502

EC504

EC504

EC504

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

Type Card

DIODE MATRIX
RING RESET

RING DRIVE

RING RESET

RING DRIVE
TRUNCATED-N DIST
TRUNCATED-N DIST
TRUNCATED-N DIST A-SPARE
RING RESET

RING DRIVE

RING RESET

RING DRIVE
TRUNCATED-N DIST
TRUNCATED-N DIST
TRUNCATED-N DIST B-SPARE
TRUNCATED-N DIST

GATED OSC (4-45ms)

GATED OSC (4-45ms)

AND

OR

OR

OR

AND

AND

OR

AND

AND

AND (4)

OR
AND
AND
OR (4)

OR (4)

OR (4)

WD Location

3ET
5C3
5D5
SPARE
7B-F6
TB-F8
1E3
1F3
1F5
4A4
1E4
1E5
4A5
3C4
3B4
3E4
3D4
3C5
3C6
3ET7
3E5
2C5
2B6
6C4
5E6
2E6
6 F5
2D4
2B4
2F4
2E4
2ET
6 F6
3ET
2A8
3D8
6F8
1F2
SPARE
2A6
10B3
6F8
1D5
2D7
4F7
3D3
5B4
SD4
2E8
TF3
3B3
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TROUBLESHOOTING CIRCUIT INDEX — RECEIVER (continued)

TABLE D

ISS 3, SECTION 592-811-300

1.

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

Position

ZBA25

ZBA26
ZBA2T
ZB428

ZB503

ZB504
ZB505
ZB506

ZB507
ZB508
ZB509

ZB510
ZB511

ZB512

ZB513
ZB514

ZB613
ZB614

Circuit

AT
vow>y L

w > gaow>»

> >
oo

WrwW>0Qw>oaw»

Type Card

EC383

EC504
EC504
TB186

EC503

EC589
EC584
EC581

EC441
EC504
EC504

EC457
EC503

EC356

EC348
EC426

EC428
EC441

PA (2)

OR (4)
OR (4)
TP149186

AND (4)

0OS (200us)
OS (70ms)
PA

IPS

OR (4)

OR (4)

OS (2ms)
AND (4)

INH (4)

Pulse Inhibit (2)
AND (2)

FILTER
IPS

WD Location

5D8
2C3
7C3
TE3
6B4
D8
5F7
1B3
8D7
8D8
1E2
5C1
2E6
5ET
1C3
3E1
3F1
5E5
1B2
8A4
8AT
2C5
6F4
SPARE
6BT7
3B2
D3
6F5
3C3
2F4
6C6
SPARE
6B3
6C3
6F1
5F8

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

Position

ZD104

ZD105
ZD106
ZD107
ZD109
ZD110
ZD111

Circuit

A
B

Type Card

EC101

EC119
EC364
EC406
EC516
EC428
EC382

IPS (500us)

INV

FF

PA

OsC

PP

FILTER

SIG DELAY (50us)

WD Location

2F3
2F4
2B6
2B6
2B5
5B6
6E6
2A7
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SECTION 592-811-300

TABLE D

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 2F17
K EF 2E3
H&J INV-EF 2ET7
ZD203 A EC684 AND 2D4
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) 3C1
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 4C5
F PA 4F5
G FAN-OUT 4ET7
ZD211 A-C EC675 CONTROL 5A5
ZD212 EC730 DRIVER Level 1 5D8
ZD213 EC730 DRIVER 2 5D7
ZD214 EC730 DRIVER 3 5D6
ZD215 EC730 DRIVER 4 5D6
ZD216 . EC730 DRIVER 5 5D5
ZD2117 EC730 DRIVER 6 5D4
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 6B1
Clutch Magnet 6E1
Tape Lid Switch 6F1
Power Supply PSD428 6C6
Level Selector Switch (SWD1)
Front CKT A 6B1
Front CKT C 4D5
Baud Switch (SWD103) 2B7
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ISS 3, SECTION 592-811-300.

TABLE D

"TROUBLESHOOTING CIRCUIT INDEX — RECEIVER (continued)

3.

MODULE "H" RECEIVER STATION CONTROL (7406WD)

Position Circuit Type Card WD Location
ZH1 A EC695 P/N 2E5
B P/N 2F5
C P/N 2B4
D OR 2B5
E OR SPARE
F RD 2C5
G RD 2D4
H P/N P/P 2F5
J OR 2A5
K N/P OR 2A5
RELAYS
DSR Data Set Ready 2E6
CD Carrier Detect 2C6
FL Flasher 3C3
MS  Motor Start : 3D3
ST Stop 3E3
HO  Hold 3E2
AL Alarm 3ET
LT Low Tape 3C17
DT Delay Time 3D7
AC  AC Power 1E5
GENERAL
Module and
Schematic
WD Location
HISPUC Power Supply 6405WD
Multivoltage Power Supply 7058WD
Back-Up Motor (Schematic 6989WD) (Actual WD) R-6990WD 1D6
Tape Winder Motor 1C3
Low Tape Mercury Switch 1A5
Light Source - Fuse 1E8
Light Source - Transformer 1D8
Light Source - Lamp 1C6
Chad and Tape Puller Motor 1D3

DRPE ASSEMBLY

Magnet Coils (Schematic 7565WD) (Actual WD) M-7558WD 1B6

Feed Motor 1E3
Puller Motor 1E4
Tape Lid Switch 1E7
Bi-Directional Switch Assembly 1D6
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SECTION 592-811-300

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, 6-17, 8-9
Squelch (IN) R 46-47
Demodulator Clamp (ON) \Y% 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

A 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 1 6 5
Block 1 Prime

CK1 278 278 278 1278

CK2 278 167 125 1245
Block 2 Prime

CK1 13456 134568 1345678 1345678

CK2 24678 1578 12678 145
Block 3 Prime '

CKl1 123578 123578 123578 123578

CK2 3456 5678 1457 124578
Block 1

CK1 358 358 3578 13578

CK2 345 137 4567 367
Block 2

CK1 23456 234568 2345678 12345678

CK2 678 124578 14678 15
Block 3

CK1 3578 3578 3578 13578

CK2 46 3678 1347 12478
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ISS 3, SECTION 592-811-300
TABLE G

DATA SET INTERFACE LEAD DESCRIPTION AND DESIGNATION

Pin No. Lead and Function Designation
1 Protective Ground — common to signal and ac power service AA
ground.
2 Transmitted Data — customer data presented to data set. BA
3 Received Data — data output presented to business machine. BB
4 Request to Send — wheh business machine places this lead in CA

ON condition, data set is placed in transmit condition. When
placed in OFF condition, data set is placed in receive condition.

5 Clear to Send — signals business machine that data may be CB
transmitted.
6 Data Set Ready — signals business machine when data set is in ccC
the data mode.
7 Signal Ground — common to frame ground and ac power service AB
ground. '
8 Data Carrier Detector — signals business machine data carrier CF
is being received.
9 + Voltage — (+18 volts) power supply (telephone company use +P
only)
10 - Voltage — (-18 volts) power supply (telephone company use -P
only)
11* Supervisory Transmitted Data — provides means of trans- SA

mitting low-speed coordinating signals to data transmitting
end of connection.

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

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

20 Data Terminal Ready — business machine applies an ON condi- CD

tion for auto answer and allows data set to go to data mode. An
OFF condition disconnects data set from line.

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

22 Ring Indicator 1 — signals business machine that an incoming CE
call is being received.

23t Ring Indicator 2 — signals business machine that an incoming RI2
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).
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SECTION 592-811-300

TP302788 TERMINAL BOARD
WIRE FIELD X (W/SCREW TERMINALS)
ASSEMBLY
(ASSEMBLY J) RECEPTACLE
ACTUAL WIRING 7071WD
CONNECTORS
[ PJ4 {
Z.
S JJ4[ ——— DATA SET LUG
N PJ3
2 33 [D———— BLOWER —— TP193943 CORD W/FUSE
E Note 1: Ac power distribution cabling
9 TP308469 POWER CABLE diagram (actual) is 7035WD.
2 TBJT
; Tpgs IO JE121, ACCESSORY TP308477 POWER CABLE
2 X MODULE |
Q 35 W TO JC121, DISTRIBUTOR TP308477 POWER CABLE
| ' * MODULE |
JJIE SPARE . ggg‘E':FROLS
SWITCHED 707%%”
PJ2 DATA SET NETWORK ASSEMBLY N
TP308467 202C TELEPHONE
JJ2
5 ADAPTOR 28)21}) LINE
2 CABLE FUSE
™ 10 AMP PG2
9 Note 2: Logic wiring field cabling FG1
Z —_—
= diagram (actual) is 7038WD. JG2
S PG4 | JG4 JG3| PG3
= TB TP302769 CABLE G: STATION |
g CONTROL :D
Q rgpyi LIP302770 CABLE (MODULE G)
3 7402WD JG1
TP302768 CABLE 117VACKT PG1 Tp302786 CABLE
TBJ2
LINE -
CORD P/O TP302787
TP302270 CABLE , / M
TBJ3 | B TP[302787 CABLE ] /CABLENLF
PE128 PCI12 PC125
PA128 E C128 C L1
JL1
JA128 JE128 JC128 JC125
DX4
TAPE 7065WD
ggﬂ%ﬁ ACCESSORY TRANS READER
MODULE DIST (MODULE L)
CONT
MobuLe | 117 117 8070WD
10DULL vac| (MODULE E) | y4c| (MODULE C)
LC[ JE121 L(]: je121 TAPE TRANSPORT
(MODULE A) 7421WD 7410WD (ASSEMBLY P)
PE121 PC121
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ISS 3, SECTION 592-811-300

TP302748 WIRING »———— TERMINAL BOARD
FIELD ASSEMBLY (W/SCREW TERMINALS )

(ASSEMBLY K)

—AC POWER DISTRIBUTION

ACTUAL 7072WD PLUG
 |pke CONNECTORS
JK4E)—— DATA SET POWER CABLE RECEPTACLE
PK3
JK3 [%J— BLOWER CORD W/FUSE, TP193943
TO JB228, HSEDC POWER CABLE, TP308469
TBKTY ( STATION CONTROL POWER CABLE, TP308469
TBK6 ETo JF121, ACCESSORY MOD. POWER CABLE, TP308477
TBKs YO D121, REC DIST POWER CABLE, TP308477
Note 1: Ac power distribution cabling
diagram (actual) is 7036WD.
CONTROLS
JK1 E SPARE ASSEMBLY
SWITCHED (ASSEMBLY N
PK2 DATA SET NETWORK 7070WD
TP308467 202C TELEPHONE
JK2 OR
ADAPTOR LINE
a CABLE 202D
3 FUSE
= 10 AMP PH2
) Note 2: Logic wiring field cabling FH1 _[]
Z diagram (actual) is 7040WD. JH2
& PH4 | JH4 JH3 | PH3
2 pgal| TP302769 CABLE STATION
0 q CONTROL l}—_
) TP302768 CABLE (MODULE H)
S TBKI 74
~ i 06WD POWER
TBK2 | TP302768 CABLE \}X(l: JHI— CABLE TP302732
| el o SARE |
TP302768 CABLE ' ‘ @
TBK3 | CORD CABLE =
PB128 PF128 PDI128 PD125 PM1 M1
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HSEDC REC DIST TAPE PUNCH
REC CONT ACCESSORY AND UNIT 6989WD
o MODULE PUNCH (MODULE M)
MODULE DRIVER 7565WD
MOD (MODULE F)
(MODULE B) | 117 117 | MODULE
. 7063WD  |yac| 7420WD |y .c| (MODULE D)
VAC Cl: G: 7412WD TAPE TRANSPORT ASSY]
1B228 JF121 JD121 (ASSEMBLY R)
PB228 PF121 PDI121

Figure 6 - Receiver Cabling and Schematic Wiring Diagram Reference Numbers
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Figure 7 - Receiver Pulse Path Signal
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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 ONE ZERO
Signal Condition Marking Spacing
Voltage Negative Positive
Paper Tape Hole 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 OFF ON
Voltage Negative 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 hasa
dc 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-
fied. '

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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<—1-3/8"———/—-PAPER BACKING

’ 0000000000000 COLOR
0000000000000

1-3/8" PATCH oo e sesssss] —— CODE

WIPTH  Isgc000000008e AREA

PAPER

BACKING

SCORE

TYPICAL PATCH

CODE "FEED PATCH COLOR CATALOG TELETYPE
LEVELS HOLES WIDTH CODE DESIGNA. PART NO.
ALL ' TP317324
5 - IN LINE 11/16 BLUE 5 CHANNEL TP317325
6 ADVANCED 7/8 RED 6 CHANNEL TP317326
7 IN LINE 7/8 LAVENDER | 7 CHANNEL TP317327
8 ~ IN LINE 1" GREEN 8 CHANNEL | TP317328

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

5. ATTACHMENT INDEX

DIAGRAM
TITLE INDEX
Wiring Field Assembly 302748
Wiring Field Assembly 302788
L Test Tape 303069
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