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1. INTRODUCTION 

1. 01 This section provides tests, adjustments, 
and troubleshooting information for the 

highspeed lA, and 2A TapeSenders, and lB and 
2BTapeReceivers. lnformationis, forthe most 
part, restricted to electronic· components. Refer 
to separate sections for adjustment and lubrica­
tion information peculiar to the mechanical com­
ponents (ie tape reader, tape punch and 
cabinets). · 

1. 0 2 This section is reissued to revise the text, 
and the tables.· Since it is a general re-­

vision, marginalarrows'ordinarily used to indi­
cate changes and additions are omitted. 

2. EQUIPMENT REQUIRED 

2. 01 The following special equipment is re- . 
quired to troubleshoot the· Tape Sender.:­

aild Tape Receiver units. 

Type 9555S test point signal monitor or equiv­
alent oscilloscope (for examples - Tektronix-, 
310A, 516, 535A, 561A, 561B, Packard Bell 
5MCP or Hewlett - Packard 122AR). _j 
Volt ohmmeter KS-14510 or eqUivalent 

Extension test card TPl 72450 

Five level Mylar test tape TP146605 

Eight level Mylar test tape TP146606 
. . . 
Circuit Card Kit and Case TP146540 

Note: ,Refer to instruction material supplied 
with the test point signal m·onitor or oscil­
loscope for proper operating procedure and 
calibration. · 

3. TROUBLESHOOTING 

GENERAL 

3.01 The troubleshooting information in this 
section is restricted to the Tape Senders 

and Tape Receivers. For information regarding 
the associated data set equipment, refer to the 
sections supplied with that equipment. 

3.02 The checkout procedures given in the 
appropriate Installation and Checkout 

Procedures section may be used as a prelimi­
nary trouble shooting test to localize troubles 
to a general area. 

FIGURES AND TABLES 

3.03 The following figures_ and tables are pro-
vided to simplify adjusting and trouble 

shooting. 

Figure 1, Test Point Locations 
Table A, Tape Sender - Electronic Tests and 
Adjustments · 
Table B, Tape Receiver - Electronic Tests and 
Adjustments -
Figure 2, Tape Sender"" Troubleshooting Flow 
Chart 
Figure 3, Tape Receiver-Troubleshooting Flow 
Chart · . 
Tables C, D, E, and F, Tape Sender - Trouble-
shooting · 
Tables G, H,J, and K, Tape Receiver - Trouble­
shooting 
Figure 4, Tape Sender - Electronic 
Diagram. 
Figure 5, Tape Receiver - Electronic 
Diagram 
Figure 6, Tape Sender - Electronics Logic 
Diagram 
Figure 7, Tape Receiver - Electronics Logic 
Diagram 
Table L, Description of Logic Elements 
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SECTION 592-805-501 

3.04 Note that each of the Tape Sender and 
Tape Receiver trouble shooting tables is pe­
culiar to a specific trouble symptom. These 
symptoms and associated tables are as follows: 

Tape Sender 

Complete failure .:. Table C 
No signal output - Table D 
Level failure - Table E 
Garbled message - Table F 

Tape Receiver 

Complete failure - Table G 
Not punching tape - Table H 
Garbled message - Table J 
Dropping or addition of marks and tape feed 
failure - Table K 

3.05 In the Electronic Test and Adjustments, 
and Troubleshooting tables, test points 

are identified (within a specific module) by two 
letters and a number ( eg CM-2), or two letters 
followed by a third letter ( eg CM-L). To 
locate the test point within the equipment pull 
out the specified module ( eg Receiving Dis­
tributor) and locate the circuit card position 
specified, (CM for the example chosen). These 
card positions are lettered on the side of the 
module (see Figure 1). The number designation 
(2) refers to the numbered test terminal on the 
outside edge (opposite connector) of the card in 
the specified (CM) position. Test leads having 
small alligator clips can be connected directly 
to these numbered test points. A letter desig­
nation (L) following the card position letters 
(CM) refers to the lettered connection points on 
the inside (connector) edge of the card. To gain 
access to these terminals use the TPl 72450 
extension card as shown in Figure 1. 

. 
V 
l', 
• (/ 

v·.,,,.···· 

Figure 1. Test Point Locations 
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Test 
No. 

1 

2 

3 
See 

Note: 

4 

5 

6 

7 

8 

Signal 
Monitor 
Selector 

Switch 
Setting 

4 

7 

4 

7 

4 

4 

6 

6 

II' 

TABLE A 

Tape Sender-Electronic Tests and Adjustments 

~ ~: 
~ ... g. 

General Purpose 
Oscilloscope 

Setting 

Signal Test 
Points in 

Tape Sender 

Trigger Test 
Points in 

Tape Sender g~r8 ~~~r----~--+----~----+---------~ 
E-t ,E H V Sending Signal Sending Signal 

EXT 100 usec/D 2 V /D 
+ 

Distributor Converter Distributor Converter 

BD-1 
or BD-L 

BD-1 
orBD-L 

EXT 
+ 

2 msec/D 2 V /D BQ- 2 BD-1 
or BD-L 

INT 
+ 

EXT 
+ 

INT 
+ 

100 usec/D 2 V /D 

2 msec/D 2 V /D 

100 usec/D 2 V /D 

EXT 100 usec/D 2 V /D 
+ 

EXT 
+ 

EXT 
+ 

2 msec/D 2 V /D 

2 msec/D 2 V /D 

or BQ-A 

BN-2 
or BN-A 

BQ-2 
or BQ-A 

BN-2 
or BN-A 

BF-1 
or BF-L 

BR-2 
or BR-A 

CR-4 
or CR-P 

BD-1 
or BD-L 

BF-i 
or BF-L 

BR-2 
or BR-A 

BR-2 
or BR-A 

Requirements 

Turn reader motor on and 
transmit all marks. Time 
out is between 850 to 900usec. 

1. Last cycle over shoots to 
about 1/2 to 3/ 4 down on 
negative cycle. 

2. All cycles of operation are 
equal in amplitude. 

Jitter of last advance pulse 
occurs on both sides of steady 
advance pulse. 

Same as test 2-1. 

Second advance pulse is cen­
tered to jitter. 

Time-out should be 475 ± 100 
usec. 

Second pulse coincides with 
midpoint of scope. 

The approximate midpoint of 
the contact closure should 
coincide with midpoint of 
scope. 

Adjustments 

Adjust stop timer by variable resistor Rll on card 
BD(EC365). 

1. Make rough adjustment of oscillator by variable 
inductor Ll on card BQ (EC394) 

2. Adjust feedback resistor R6 on card BQ(E9394). 
I 

Adjust frequency of oscillator by adjusting variable 
inductor Ll on card BQ(EC394) until the observed 
wave form appears as shown. It may be nec~ssary 
to operate EXT switch several times to'catch jitter. 
Jitter may not be present if frequency is off.I 

Make fine adjustment of stop timer by variable re­
sistor. Rll on card BD(EC365). Recheck Step 1. 

I 

Touch up frequency by variable inductor Ll on card 
BQ(EC394). I 

Rough adjustment of timing resistor Rll on card 
BF(EC473). i 

i 

Scope Displays 

1------1---+--+-1-4---+-+- - --

I I 
R ft 

11111111111 

II IIU UI 
I II 

I 
-- ----

' I 
I 

I 1111 
1ft 1rn 
11111111/111 

I UIUUI 
II 

-'---l- -;----, ·---.-.-1-,--..--,, 
' I ! , 

' i I 
f+-+-+-+-' -+-l---+--i-1 +±t 

! 

I 

I I 

Set wave form by adjusting horizontal positio 1 on 1r , , 

scope. Proceed to Step 8 without further hoi izontal 1------1---+--+-f--'-l---+-----1----11----1-.'--1 

adjustment. 

To adjust, loosen pickup coil mounting screws on 
tape reader and position the pick-up coil until this 
condition is met. I 

/ / 

ISS 3, SECTION 592-805-501 

Note: If a frequency 
counter is available, 
it may be used to make 
this adjustment as 
follows: Place probe 
on BQ-2 or BQ-A. 
Use gate time of 
1 sec (minimum) or 
10 sec (more accurate). 
Adjust Ll for a reading 
of 1050 +1 Hz. Monitor 
frequency reading for 
approximately 30 sec. 
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TABLE B 

Tape Receivers-Electronic Tests and Adjustments 

Signal 
General Purpose Signal Test Trigger Test 

p:: Cl) Oscilloscope Points in Points in 
Test Monitor r.:i ~ g. Setting Tape Receiver Tape Receiver 

Selector o .... cJ Requirements Adjustments 
No. C, t: 00 

Switch 5:l Cl) "" Receiving Signal Receiving Signal 
Setting 

00 0 H V ~ .... 
Distributor Converter Distributor Converter 

Receiving reversals Adjust frequency by vari-
consisting of {0, 2, 4, able inductor L 1 on card 
6) marking adjust CH(EC394). Due to data 

1 4 EXT 100 usec/D 2 V/D CF-2 CP-1 oscillator to a fre- set jitter the adjustment 
- or CF-A or CP-A quency of 1052 ~1. 0 should center jitter pulses 

See 
Hz. around steady pulse at 

Note: 
scope center. 

All cycles of opera- Adjust feedback resistor of 
7 

EXT 
2 msec/D 2 V/D CH-2 CL-3 tion equal in ampli- oscillator R6 on card CH 2 + or CL-K (EC394). Recheck Test 1. or CH-A tude. 

Adjust resistor Rll on card 
MOD. Type 1 - Stop insert-

INT er should have time- CN(EC475). 
6 2 msec/D 2 V/D TRD603 3a. out of 2.9 msec .±0.1 + CN-1 

or CN-L msec. 

MOD. 
4 

INT 100 usec/D 2 V/D TRD804 
Type 2 - Time-out Adjust resistor Rl l on card 

3b + 950 usec ± 100 usec. CN(EC365). 
CN-1 

or CN-L 

Proceed to Step 5 Using horizontal control 
EXT 

4 4 100 usec/D 2 V/D CP-1 CP-1 without changing on scope, center trace - or CP-A or CP-A scope setup. so that it starts on far 
left grid line. 

EXT Steady pulse occurs Adjust start delay resistor 
5 4 100 usec/D 2 V/D CF-2 CP-1 

midpoint of scope. Rll on card CM(EC473). - or CF-A or CP-A 

CM-4 (level 1) The tape punch mo- Adjust feedback resistor 
CN-4 pevel 2 tor must be on and re- R5 on cards CM, CN, CP, 
CP-4 level 3 ceiving all marks. CQ, and CR on Type 1 and 

EXT CQ-4 ~level 4 Magnet pulsers should in addition CS, CK, and 
2msec/D 2 V/D CR-4 level 5 CH-2 6 6 have respective time- CL on Type 2 (EC396). + CS-4 level 6 or CH-A 

CK-4 (level 7 I outs of 4. 5 +0; 2 msec. 
CL-4 (level 81 Slight jitteris normal. 

The tape punch motor Adjust feedback resistor 
must be on and re- R5 on card CJ(EC396). 
ceiving all marks. EXT 

6 2msec/D 2 V/D CJ-4 CH-2 Feed magnet pulser 7 + or C-H-A should have time-out 
of 5 +0. 2 msec. Slight 
jitter is normal. 

-- 7 -- ·r-r--r-· 

- ~- j 
-

Frequency Too Frequency OK 
Low 

Type 2 display 
shown. For II Ill 

nn n111 fl Type 1 subtract 3 1111/il 1111/1111 I I 
cycles from each 11 V ilVlll 
burst. I 'I' 

' I -...-->-"t -
' 

-~ --t- f-

! 

! 

I 
I 

' I 
I 

' J----t-

i 

Tilile-Out OK -
I 

: 
I 

! 
,_ 

I 
i 

I 

~-

I 
Freq. OK Start Frdquency OK 
Delay Too Long Stah Delay OK 

! 

'- J[ "'-

I'\ I -.., 

- - -

Frequency Too 
High 

ISS 3, SECTION 592-805-501 

Note: If a frequency 
counter is available, 
it may be used to make 
this adjustment as 
follows: Place probe 
on CH-2 or CH-A. 

7 

Time-Out Too Long Use gate time of 

-- -

Freq. OK Start 
Delay Too Short 

1 sec (minimum) or 
10 sec (more accurate). 
Adjust Ll for a reading 
of 1052 +1 Hz. Monitor 
frequency reading for 
approximately 30 sec. 

_j 
Page 4 

Revised; January 1965; Revised, October 1970; Revised, Jwie 1973 



ISS 3, SECTION 592-805-501 

( 
COMPLETE FAILURE OR GARBLE MESSAGE 

( 
DISTRIBUTOR CONVERTER 

CHECK CHECK DATA SET 

TD OUT 
OK - SIGNAL OUT 

OK - 202 

STEP 5 - STEP 4 STEPS 1,2,3 

TABLED TABLE D TABLED 

( DISTRIBUTOR DISTRIBUTOR DISTRIBUTOR 

NOT OK CHECK NOT OK START-STOP NOT OK CHECK - - -- STOP TIMER - OSCILLATOR - INH GATES 
STEP15 STEP 7 STEP 10 
TABLED TABLED TABLE D 

OK 

~, 
DISTRIBUTOR DISTRIBUTOR 

CHECK OK CHECK 
OSCCONTROL -- START GATE 

STEPl2 STEPl3 
TABLE D TABLED 

( 

LEVEL FAILURE 

CONVERTER CONVERTER DISTRIBUTOR 

CHECK OK - CHECK OK 
" 

CHECK 
INTEGRATORS ''oR"GATES ~ CHECK SIG 

STEP I STEP 4 REGISTER 
TABLE E TABLE E STEPS 

TABLE E 

( ) 
--

NOT OK 
READER 

- ADJUSTMENTS - STEP 2 
TABLE E 

l 

Figure 2. Tape Sender - Trouble Shooting Flow Chart 
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SECTION 592-805-501 

COMPLETE FAILURE OR GARBLED MESSAGE 

CONVERTER 
CHECK 

NOT OK - PICKUP AMPL 
p STEP 23 

TABLE H 

OISTRIBUTOR CONVERTER CONVERTER 
CHECK CHECK CHECK CHECK 

START-STOP OK - TRANSFER OK - MAGNET PULSER OK - TAPE PUNCH 
OSCILLATOR p 

STEP28 
p 

STEP 29 
p STEP I 

STEP 17 
TABLE H TABLE H TABLE J 

TABLE H 

OISTRIBUTOR 
CHECK CONVERTER CHECK 

NOT OK REGISTER NOT OK CHECK NOT OK OATA SET - ORIVE - SIGNAL IN - 202A - STEP 3 
p 

STEPS 1,2 STEP 6 
TABLE H TABLE H TABLE H 

OISTRIBUTOR 
OK CHECK -p START OELAY 

STEP 8 
TABLE H 

LEVEL AND FEED FAILURE 

CONVERTER 
CHECK CHECK 

MAGNET OK - TAPE PUNCH 
PULSERS - STEP I 
STEP I TABLE K 

TABLE K 

DISTRIBUTOR 
CONVERTER CHECK 

NOT OK - CHECK NOT OK - SIGNAL 
p STORAGE REG p REGISTER 

STEP 2 STEP 2 
TABLE K TABLE K 

Figure 3. Tape Receiver - Trouble Shooting Flow Chart 
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Symptom 

Power failure 

Reader or line break 
failure (when pro­
vided) 

Step 

1 

2 

3 

4 

5 

6 

7 

~ 

TABLE C 

Tape Sender-Trouble Shooting (Complete Failure) 

Action 

Check power lamp (yel­
low) on control panel. 

Check if reader and 
winder motor will oper­
ate when their respec­
tive switches are closed. 

With receiver off hook, 
place data set in data 
mode. 

If Steps 1, 2, and 3 fail, 
check the following: 

Check for loose power 
connections. 

With power removed, 
check loose or broken 
wires and possible 
short circuits using 
VOM. Refer to draw­
ing. 

Visual check of modular 
power supply. Check 
all de voltages by oper­
ating voltage selector 
switch located on the 
power supply. Read 
the respective voltages 
on meter. 

Place tape in the reader. 
Place AUTO-MANUAL 
switch on MANUAL. 
Place start- stop lever 
in RUN position. De­
press READER, button. 
Operate toggle switch 
located on automatic 
answer package in TEST 
position. 

Normal Indication 
and Procedure 

Should be on. Proceed 
to 2. 

If motor operates, pro­
ceed to 3. 

DAT A lamp should light. 
Proceed to Step 9. 

All plugs should be in 
place. Proceed to 
Step 5. 

If these check out, pro­
ceed to Step 6. 

If all voltages are pres­
ent, proceed to Step 7. 

Tape reader should 
operate and sense tape. 
Proceed to Step 8. 

,,-=----, 

Abnormal Indication 
and Procedure 

Proceed to Step 2 or 
check modular power 
supply. Should be on. 
Check - 28 volt de 
supply. 

Proceed to 3. Check 
reset button on motor. 

~-,,\ 

Check line fuses in cab­
inet. Proceed to 4. 
Check fuses in data set 
202A. 

Place plugs in proper 
receptacles and recheck 
Steps 1 through 3. 

Correct and recheck 
Steps 1 through 3. 

Zero indication signi­
fies blown fuses. If 
- 6R volt fuse is blown, 
this may indicate - 8 
volts on meter. Re­
place blown fuses and 
recheck. 

Indicates no direct cur­
rent to operating mag­
net. Check operating 
magnet circuit and as­
sociated relays and 
contacts. Also inspect 
for possible mechanical 
failure or maladjust­
ment of tape reader. 

__ .__,__~+CalLData_TesLC_ente _Wh...en_tflsLc_e.nij'lr_comes. __ Che_ck_data s~Uine ___ _,_ 

Check of line break 
signal (when provided) 8 

With test tape in read- back on line and is in break signal using VOM 
er, depress READER data mode, reader or signal monitor. Dis-
and DATA buttons. should start automati- connect input to data 
Wait a moment and cally. Place reader set, ground test instru-
place start- stop lever lever in STOP. Alarm ment on terminal 1 and 
in RUN. Request test should go off. Upon place probe on line 
center to call back. disconnect from test break output. Place 

center, LINE BREAK call to test center and 
alarm and indicator request test center 
lamp should go on and data set to be in data 
stop reader. mode. Line break out­

put voltage should be 
+8±1 volt for ON, - 8±1 
volt for OFF, or break 
condition. If normal, 
recheck with load ap­
plied (data set connec­
tor plugged in) and test 
instrument connected 
to signal ground or 
power supply and probe 
on test point 6 of auto­
matic answer circuit 
card. Reading should 
be same as above. 

~ 

~ 
00 
~ 

00 
t,tj 
0 
i--3 .... 
~ 
c.n 
co 
t-.:) 
I 

0:, 
0 
c.n 
I 

c.n 
0 .... 



/-, 

~ 
< .... 
Ul 
CD 
.?-
~ 
~ 

!i 
CC CD 

~CX> 

/------.,..._, 

Sympton 

Failure of motors to 
start when in auto­
matic condition. 

Note: Omit Steps 
3 and 4 if unattended 
answering is not 
included in DATA­
SPEED equipment. 

Step 

9 

10 

11 

TABLE C (Continued) 

Tape Sender - Troubleshooting (Complete Failure) 

Action 

Place MANUAL-AUTO­
MATIC switch in AUTO­
MA TIC. Place OPER­
A TE-TEST switch in 
TEST. 

Check relay driver am­
plifier. Disconnect 
interface on data set. 
VOM or scope can be 
used. 

Test point signal 
monitor - connect 
as above. Set SYNC 
for INT +. Set selec­
tor switch to position 
8: 

H to 2 msec per 
division (msec/D). 

V to 2 volts per 
division (V/D). 

Normal Indication 
and Procedure 

Motors should start. 
Proceed to Step 11. 

Should see - 28 to 0 volt 
transition as switch is 
moved from OPERA TE 
to TEST. 

Check of automatic motor! Motor should start. 
start in conjunction with 
data set 202A. 
1. MANUAL - AUTO­

MA TIC switch in 
AUTOMATIC. 

2. Data set in AUTO. 

3. TEST - OPERATE 
in OPERA TE and 
data set interface 

,,--

Abnormal Indication 
and Procedure 

Visual 
A. Check motor start 

relay K to see if it 
is operating. 

B. _Substitute circuit 
card and recheck 
Step 8. 

C. Check wiring and 
relay. 

D. Check de supply 
voltage. 

Proceed to Step 12. 

-~- -----I 1 · connectea. ---------- ----1-~-

12 

Disconnect data set in­
terface and using VOM 
or scope check inter­
lock output of pin 6 of 
data set connector. 
Ground test equipment 
to pin 1. Using a near­
by telephone, call data 
line number in the nor­
mal manner. Answer 
call and press DATA 
button. Note output. 
If scope is used, place 
controls on INT+, se­
lector switch to Pos. 8: 
H - 2 msec/D, V -
l0V/D. 

+ 8± 1 volts for ON. 
0± 1 volt for OFF. 

When switching from 
TALK to DATA, a Oto 
8± 1 volt transition 
should occur. 

Check data set and if in 
trouble, replace. 

bj 
tf.l 
c.:, 
~ 

gj 
(") 
1-:3 
6 z 
01 
cc 
N 
I 

00 
0 
01 

I 
01 
0 
1--' 

---= ===--==-----------------------------------------------------===~=~ --~~--~~====-==~~=--- __ ,c.:,_~--.;-c-_·,c, __ .,·---===-=-c•· , .. c..~' 



Symptom I Step! 

1 I 

Data set 202A failure 

2 I 

Data set operating. I 
No modulated signal. 

3 I 

4 I 

5 I 

6 I 

7 I 

8 

9 

Electronic failure 

10 

11 

12 

13 

\ 

ltj 
p:, 

(lq 
(I) 

co 

-~ -~ 

TABLED 

Tape Sender-Trouble Shooting (No Signal Output) 

Action 

With handset off hook, 
depress DATA button. 

Using a nearby tele-
phone, call datll; line 
number in the normal 
manner. Answer call 
and press DATA button. 

Check power supply volt-
ages. 

With reader sending all 
marks, check signal 
converter output lead 
on test point CM6. 

With reader sending all 
marks, check distribu-
tor output at test point 
CN2. 

Check signal converter 
test point CN3. 

Check start- stop oscil-
lator in distributor at 
test point BQ2. 

Check sample delay in 
distributor at test point 
BFl. 

Check squaring ampli­
fier in distributor at 
test point BN2. 

Check inhibit gate in 
distributor at test 
points BG3 and BG4. 

Check register elements 
in distributor at test 
points CF2, CG2, CH2, 
CJ2, and CK2. 

Check oscillator control 
in distributor at test 
point BM3. 

Check the following in 
sequence: 

----
Inh. gate in distributor 
at test points BH4 and 
BH5. 
Terminal D on card 
BH. 

I 
Normal Indication Abnormal Indication 

and, Procedure and Procedure 

I DATA lamp should light Check fuse in data set 
and stay lighted. Pro- 202A. Replace if nee-
ceed to Step 2. essary and recheck. 

Proceed to Step 2. 

A mark tone of 1200 cps Check or replace data 
should be heard in re- set, if necessary, fol-
ceiver of calling tele- lowing test instructions 
phone. Proceed to Step in Section 592-013-500. 
3. 

All voltages should read Replace any blown fuses 
nominal voltage ,:!:: 10 and recheck. Readjust 
percent. Proceed to voltage levels per re-
Step 4. quirements. 

I See scope display. If Proceed to Step 5. 
correct, check wiring 
to data set. 

See scope display. If Proceed to Step 7. 
correct, proceed to 
Step 6. 

See scope display. If If incorrect, replace 
correct, replace Z212, Z211, card CN and 
card CM and recheck recheck. Inspect wir-
Step 5. ing between distributor 

and signal converter. 

I If scope display is cor- I Proceed to Step 12. 
rect, proceed to Step 8. 

If scope display is cor­
rect, proceed to Step 9. 

If scope display is cor­
rect, proceed to Step 
10. 

If scope display is cor­
rect, proceed to Step 
11. 

If scope display is cor­
rect, proceed to Step 
13. 

If scope display is cor­
rect, replace Z108, 
card BQ and readjust. 

If scope display at BH4 

If incorrect, replace 
Z105, card BF. Re­
check Step 7. 

If incorrect, replace 
Z109, card BN and re­
check Step 8. 

If incorrect, replace 
Z106, card BG and re­
check Step 9. 

If incorrect, replace 
defected card(s). 

Proceed to Step 13. 

If BH5 is normal and 
is correct, replace I input on terminal D is 

---zt04,card BM anc:t--·--- ---abnormal,·-pro·ceect-to · 
recheck Step 12. Step 18. If both are 

normal, replace Z103, 
card BH and recheck. 
If both are present, 
the trouble may be a 
timing problem. 

If signal is present on 
terminal D and not on 
BH5, proceed to Step 
14. 

I Scope Displays and Settings 

-=-~=--.j 

r---

-----
, ... 4_,., .. , 

I 

~ 

;:~-----,___ 
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Pos-6 
TP-CM6 
H-2msec/D 
V-5V/D 
T-EXT+ BM3 

Pos-6 
TP-CN2 
H-2msec/D 
V-2V/D 
T-EXT+ BM3 

Pos-6 
TP-CN3 
H-2msec/D 
V-2V/D 
T-EXT + BM3 

Pos-7 
TP-BQ2 
H-2msec/D 
V-2V/D 
T-EXT + BM3 

Pos-4 
TP-BFl 
H- lO0usec/D 
V-2V/D 
T-INT + 

Pos-6 
TP-BN2 
H-2msec/D 
V-2V/D 
T-EXT + BE3 

Pos-2 
TP-BG3 
H-2msec/D 
V-2V/D 
T-INT + 

Pos-6 
TP-BG4 
H-2msec/D 
V-2V/D 
T-EXT + BG3 

Pos-6 
TP-CF2-CK2 
H-2msec/D 
V-2V/D 
T-EXT+ BFl 

Pos-6 
TP-BM3 
H-2msec/D 
V-2V/D 
T-EXT + BDl 

Pos-2 
TP-BH4 
· H- 2usec/-D · 
V-2V/D 
T-EXT+ BE3 

Pos-2 
TP-BH5 
H-2usec/D 
V-2V/D 
T-EXT + BE3 

Pos-8 
TP-BHD 
H-2msec/D 
V-5V/D 
T-EXT + BR2 
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Sympton 

Electronic failure 
(continued) 

TABLE D (Continued) 

Tape Sender-Trouble Shooting (No Signal Output) 

Step 

14 

15 

Action 

Check stop timer in 
distributor at test point 
BD1. 

Check signal delay in 
distributor at test point 
BB3. 

Check pickup amplifier 
in converter at test 

16 I point CPJ. 

17 

18 

Check pickup in convert­
er at test point CPA. 

Check universal contact 
in converter at test 
point CR4. 

Check universal contacts 
in converter at test 

19 I point CRE. 

Normal Indication 
and Procedure 

If scope display is cor­
rect, replace Z102, 
card BE in distributor. 

If scope display is cor­
rect, replace Z101, 
card BD in distributor, 
and adjust. 

Abnormal Indication 
and Procedure 

Proceed to Step 15. 

Proceed to Step 16. 

If scope display is cor- I Proceed to Step 17. 
rect, replace Z121, 
card BB in distributor. 

If scope display is cor­
rect, replace Z209, 
card CP in converter 
and recheck Step 16. 
Check wiring with 
power off, check de 
resistance between -6 
volts and terminal A. 
Should be 800 to 900 
ohms. 

If scope display is cor­
rect, check wiring be­
tween distributor and 
converter. 

Proceed to Step 18. 

Proceed to Step 19. 

If abnormal signal, 
check and adjust con­
tacts. If no signal, 
check wiring to tape 
reader. 

Scope Displays and Settings 
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Pos-4 
TP-BD1 
H-100usec/D 
V-2V/D 
T-EXT + BD1 

Pos-6 
TP-BB3 
H-2msec/D 
V-2V/D 
T-INT + 

Pos-6 
TP-CPJ 
H-2msec/D 
V-2V/D 
T-INT + 

Pos-8 
TP-CPA 
H-2msec/D 
V-5V/D 
T-INT -

Pos-8 
TP-CR4 
H-2msec/D 
V-10V/D 
T-EXT + BR2 

Pos-8 
TP-CRE 
H-2msec/D 
V-5V/D 
T-EXT + BR2 
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Symptom 

Reader contact 
failure* 

Electronic circuit 
failure* 

Step 

1 

2 

3 I 

4 I 

5 

TABLE E 

Tape Sender-Trouble Shooting (Level Failure) 

Action 

With reader sending all 
marks, check inte­
grators in converter 
test points CQl to 5 or 
CRl to 3, whichever 
level is failing. CQl 
to CQ5 are levels O to 
4, CRl to CR3 are 
levels 5 to 7. 

Interchange Z201, card 
CQ and Z202, card CR. 
Recheck 

With reader sending all 
marks, check respec-
tive card in which level 
failure occurs. 

Test Points Level 

Z203 BR3, 4 Q, 1 
Z204 BQ3, 4 2, 3 
Z205 BP3, 4 4, 5 
Z206 BN3, 4 6, 7 

Check output of respec-
tive level or levels 
that are failing in 
converter. 

Test Point Level 

BSl 0 
BS2 1 
BS4 2 
BS3 3 
BMl 4 
BM2 5 
BM4 6 
BM3 7 

In distributor, inter­
change register card 
of level that is failing 
with working card. 
Check distributor out­
put test point CN2. 

Normal Indication 
and Procedure 

If scope display is cor­
rect, proceed to Step 3. 

If level failure moves to 
corresponding level of 
interchanged card, re­
place that card and re­
check Steps 1 and 2. 

See scope display. If 
correct, proceed to 
Step 4. 

See scope display. 
Proceed to Step 5. 

If level failure moves 
to corresponding level 
of interchanged card, 
replace that card and 
recheck Step 4. 

Abnormal Indication 
and Procedure 

If incorrect, proceed to 
Step 2. 

If trouble is same level, 
check input terminal to 
respective cards. See 
scope display. Make 
mechanical adjustments 
to reader if necessary. 
If there is no signal in­
put, visually check 
reader contact sensing 
pins, etc., and wiring 
from tape reader to 
converter. 

Interchange card that is 
failing with working 
card and recheck. Rei 
place defective card 

Interchange cards Z207 
and Z208 and recheck. 
Replace defective card. 

See scope display. If 
same level fails, check 
wiring between dis­
tributor and converter. 
Check for loose con­
nections in modules. 
If interchanged level 
fails, replace defective 
card. 

Scope Displays and Settings 
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Pos-8 
TP-CQl-5, CRl-3 
H-2msec/D 
V-5V/D 
T-EXT+ BR2 

Pos-8 
TP-CQA-E, CRB-D 
H-2msec/D 
V-5V/D 
T-EXT+ BR2 

Pos-2 
TP-;­
H-2usec/D 
V-2V/D 
T-INT + 

't Test points are 
shown in action 
column. 

Pos-2 
TP-t 
H-2usec/D 
V-2V/D 
T-INT + 

;- Test points are 
shown in action 
column 

Pos-6 
TP-CN2 
H-2msec/D 
V-2V/D 
T-EXT + BFl 

* Testing instructions cover full 8-level operation. Cards for levels 6 and 7 will be omitted on 5-level operation. 
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Symptom 

Tape reader failure 

Electronic circuit 
failure 

Step 

1 

2 

3 

4 

5 

6 

7 

8 

9 

TABLE F 

Tape Sender-Trouble Shooting (Garbled Message) 

Action 

With start- stop lever in 
RUN, check tape reader 
operating magnet and 
tape feed mechanism 
for proper operation. 

Normal Indication 
and Procedure 

If correct, proceed to 
Step 2. 

Check all reader :mark See scope display. If 
contacts at converter. correct, proceed to 

Test Points Levels st ep 3. 

CRl to CR3 5 to 7 
CQl to CQ5 0 to 4 
CR4 is universal 
contact. 

Check sample lead in 
distributor at test point 
BH2. 

Check sample delay in 
distributor at test point 
BFl. 

See scope display. If 
correct, proceed to 
Step 6. 

See scope display. If 
correct, proceed to 
Step 5. 

Check "SET 1" amplifier I See scope display. If 
in distributor at test correct, proceed to 
point BE4. Step 6. 

Check start- stop oscil­
lator in distributor at 
test point BQ2. 

Check squaring ampli­
fier in distributor at 
test point BN2. 

Check inhibit gate in 
distributor at test 
points BG3 and BG4. 

See scope display. If 
correct, proceed to 
Step 7. 

See scope display. If 
correct, proceed to 
Step 8. 

See scope displays. If 
correct, proceed to 
Step 9. 

Check intermittent oper- I See scope display. 
ation of signal register 
cards with reader send-
ing all spaces (blanks). 
With scope trigger on 
EXT+ at test point BFl, 
test cards CF2 to CL2. 

Abnormal Indication 
and Procedure 

Check reader operating 
magnet circuit, tape 
out contacts, tight tape 
contact, and wiring. If 
necessary, readjust. 

If incorrect, check re­
spective circuit card 
input Z201, card CQ 
and Z202, card CR. 
Check wiring. Check 
reader contacts for 
dirt, oil, etc., and if 
necessary readjust 
contacts. 

If incorrect, proceed to 
Step 4. 

If incorrect, replace 
Z105, card BF in dis­
tributor, adjust and 
recheck Step 3. 

If incorrect, replace 
Zl02, card BE and re­
check Step 4. 

If incorrect, replace 
Z108, card BQ and 
make adjustments if 
necessary. 

If incorrect, replace 
Z109, card BN and re­
check. 

If incorrect, replace 
Z106, card BG and re­
check. 

Replace defective card 
and recheck. 

Scope Displays and Settings 
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Pos-8 
TP-* 
H-2msec/D 
V-5V/D 
T-EXT + BR2 

* Test points are 
shown in action 
column. 

Pos-2 
TP-BH2 
H-2usec/D 
V-2V/D 
T-INT + 

Pos-4 
TP-BFl 
H-1 00usec/D 
V-2V/D 
T-INT + 

Pos-2 
TP-BE4 
H-2usec/D 
V-2V/D 
T-INT + 

Pos-7 
TP-BQ2 
H-2msec/D 
V-2V/D 
T-EXT + BM3 

Pos-6 
TP-BN2 
H-2msec/D 
V-2V/D 
T-EXT + BE3 

Pos-6 
TP-BG3 
H-2msec/D 
V-2V/D 
T-INT + 

Pos-6 
TP-BG-4 
H-2msec/D 
V-2V/D 
T-EXT + BG3 

Pos-6 
TP-CF2 
H-2msec/D:V-2V/D 
T-EXT + BFl 

Pos-6 
TP-CG2 
H-2msec/D:V-2V/D 
T-EXT + BFl 

Pos-6 
TP-CH2 
H- 2m sec/D:V-2V /D 
T-EXT + BFl 

Pos-6 
TP-CJ2 
H-2msec/D:V-2V/D 
T-EXT + BFl 

Pos-6 
TP-CK2 
H-2msec/D:V-2V /D 
T-EXT + BFl 

Pos-6 
TP-CL2 
H-2msec/D:V-1V /D 
T-EXT + BFl 
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Symptom 

Power failure 

Tape punch and 
winder motors do 
not start when in 
automatic answer 
(when provided). 

Step 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

~-

TABLE G 

Tape Receiver-Trouble Shooting (Complete Failure) 

Action 

Check POWER lamp on 
control panel (yellow). 

Check whether reper­
forator or winder 
motors will operate. 

With receiver off hook, 
place data set in data 
mode. 

If Steps 1, 2, and 3 fail, 
check the following: 

Check for loose power 
connections. 

With power removed, 
check for loose or 
broken wires and 
possible short circuits 
using VOM. Refer to 
drawing. 

Check power input to 
cabinet. 

Visual check of modular 
power supply. Check 
all voltages by switch­
ing voltage indicator 
located on the power 
supply and reading re­
spective voltage on the 
meter. 

Visual check of motor 
start relay on automatic 
answer kit. Place call 
to terminal using nearby 
telephone. Answer call 
and depress DATA 
button. 

Replace circuit card on 
automatic answer kit 
and repeat Step 8. 

Disconnect interface on 
data set. Using VOM, 
ground instrument (1) 
on pin 1 of data set 
receptacle and place 
other probe on pin 6. 
Repeat Step 8. 

Normal Indication 
and Procedure 

Should be on. Proceed 
to 2. 

Proceed to step 3. 

Abnormal Indication 
and Procedure 

Proceed to Step 2 or 
check modular power 
supply. Should be on. 

- Check - 28 volt de 
supply. 

Proceed to Step 3. 
Check reset button on 
motor. 

DAT A lamp should light. I Check line fuse in cab­
inet. Replace il nec­
essary with fuse rated 
the same. Proceed to 
Step 4. Check fuse in 
data set 202A. 

All plugs should be in 
place. Proceed to 
Step 5. 

Proceed to Step 6. 

117-volt 60-cycle ac 
power should be sup­
plied to the cabinet. 
The data set, modular 
power supply and 
motors should operate 
when their respective 
switches are closed. 
Proceed to Step 7. 

Proceed to step 8. 

When DATA button is 
depressed, the motor 
start relay should oper­
ate. With power off, 
check wiring for loose 
connection to motors. 

Trouble has been found. 

VOM should read + 8 ± 1 
volts when DATA button 
is depressed. 

1. Check wiring from 
data set to automatic 
answer kit. 

2. Check wiring to 
automatic answer 
kit. 

Place plugs in proper 
receptacles and re­
check per Steps 1 
through 3. 

Correct and recheck 
per Steps 1 through 3. 

If power is not available, 
refer this to the cus­
tomer. 

Zero reading indicates 
blown fuses. If -6 volt 
fuse is blown, this may 
indicate -8 volt on the 
meter. Replace blown 
fuses and proceed to 
Step 8. 

Indicate circuit card or 
data set failure. Check 
supply voltages. Pro­
ceed to Step 9. 

Proceed to Step 10. 

Data set failure. Re­
place data set 202A. 
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Symptom 

Data set 202A failure 
or electronic failure 

Electronic failure 

-----

TABLE H 

Tape Receiver-Trouble Shooting (Not Punching Tape) 

Step 

1 

2 

3 

4 

5 

6 

Action 

Tape punch motor on. 
Depress LTRS FO 
button. 

Place test switch lo­
cated in TRD module 
in TEST position. 

To check electronics 
use test point signal 
monitor or general 
purpose oscilloscope. 
Place test switch in 
OPERATE position. 
Place call to test 
center to obtain test 
all- marking signal. 
In signal converter 
check test point CF2. 

Check signal gate test 
point CPl in distrib­
utor. 

Test can be made off­
line with distributor 
switch in TEST posi­
tion. Check register 
drive emitter follower 
test point CL5 in dis­
tributor. 

In distributor, check 
register drive, test 
point BR3. 

In distributor, check 
register drive, test 

7 I point BR4. 

8 

In distributor, check 
start delay, test point 
CML 

Normal Indication 
and Procedure 

Tape punch should 
feed out letters tape. 
Proceed to Step 2. 

Tape punch should 
feed out blank tape. 
Check the following in 
sequence: 

1. Check data set and 
replace if neces­
sary. 

2. Check wiring for 
loose connection 
between data set 
and signal converter. 

If scope display is cor­
rect, this wave form 
represents an all­
marking signal. Pro­
ceed to Step 4. 

If scope display is cor­
rect, proceed to Step 
19. Subsequent test 
can be made with TEST­
OPERA TE switch (in 
distributor module) in 
Test position for off­
line electronic check 
receiving blanks. 

See scope display. This 
represents signal when 
blanks are being re­
generated. 

Note: Scope display 
shown is for TYPE 2. 
TYPE 1 display is 
similar, except stop 
time is 2 bits longer. 

See scope display. If 
correct, proceed to 
Step 7. 

Note: Scope display 
shown is for TYPE 2. 
TYPE 1 display is 
similar except stop 
time is 2 bits longer. 

See scope display. If 
correct, proceed to 
Step 8. 

Abnormal Indication 
and Procedure 

Proceed to Step 13. 

Proceed to Step 3. 

Replace card Z401 and 
recheck. Check term­
inal CFB. Check wir­
ing between data set 
and signal converter. 

Check terminal CPC of 
card Z301. Also check 
BS2. If displays are 
correct, replace Z301 
and recheck. If signal 
on CPC is abnormal, 
check wiring between 
distributor and con­
verter with power OFF. 
If signal on BS2 is ab­
normal, replace Z324 
and recheck. If still 
abnormal, proceed to 
Step 5. 

If incorrect, replace 
Z302, card CL, and re­
check. 

If incorrect, replace 
Z303, card BR, and re­
check. 

If incorrect, replace 
Z303 card BR and re­
check. 

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

See scope display. If 
correct, proceed to 
Step 11. 

Note: This is an ad­
justment. 

If incorrect, proceed to 
Step 9. 

Scope Displays and Settings 
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Pos-6 
TP-CF2 
H-2msec/D 
V-2V/D 
T-INT -

Pos-6 
TP-CPl 
H-2msec/D 
V-2V/D 
T-INT -

Pos-6 
TP-CPC 
H-2msec/D 
V-2V/D 
T-INT -

TYPE 1 
Pos-6 
TP-BS2 
H-2msec/D 
V-2V/D 
T-INT + 

TYPE 2 
Pos-6 
TP-BS2 
H- lO0usec/D 
V-2V/D 
T-INT + 

Pos-6 
TP-CL5 
H-2msec/D 
V-2V/D 
T-INT + 

Pos-6 
TP-BR3 
H-2msec/D 
V-2V/D 
T-INT -

Pos-6 
TP-BR4 
H-2msec/D 
V-:2Y./D 
T-INT -

Pos-4 
TP-CMl 
H- lO0usec/D 
V-2V/D 
T-EXT + BR3 

..... 
~ 
c.:, 

tl.l 
l":I 
n 
l"'j ..... 
0 z 
CJ1 
co 
NI 
I 

00 
0 
CJ1 
I 

CJ1 
0 ..... 



"ti 
!>J 
aq 
(I) 

.... 
CTI 

Symptom 

Electronic failure 
continued 

-~ 

Step 

9 

10 

11 

12 

13 

Electronic failure of I 14 
control register or 
start-stop oscillator 

15 

16 

I 

I 

~, 

TABLE H (Continued) 

Tape Receiver-Trouble Shooting (Not Punching Tape) 

Action 

Check terminal CMJ in 
distributor. 

Check control register 
in distributor, test 
point BG3. 

Check signal delay in 
distributor at test 
point CJ3. 

Check START OR gate 
in distributor at test 
point CP4. 

Check START AND gate 
in distributor at test 
point CP2. 

Check start pulse am­
plifier in distributor 
at test point CL~. 

Check control register 
in distributor at test 
points BG2 and BG3. 

With module OPERA TE­
TEST switch in TEST 
position, check signal 
register. For type 2 
units, begin check at 
element BQ2. For type 
1 units, begin check at 
element BN2. Wave­
forms should corre­
spond as signal is 
shifted down register. 

Normal Indication 
and Procedure 

See scope display. H 
correct, replace Z305, 
card CM adjust and re­
check. 

See scope display. H 
correct, check wiring. 

See scope display. H 
correct, proceed to 
Step 12. 

See scope display. H 
correct, proceed to 
Step 13. 

See scope display. If 
correct, proceed to 
Step 4. 

Note: Stop time 2 bits 
longer for TYPE 1. 

See scope display. H 
correct, proceed to 
Step 15. 

See scope display, BG2 
is inverse of BG3. H 
correct, proceed to 
Step 16. 

See scope display. H 
correct, proceed to 
Step 17. 

Abnormal Indication 
and Procedure 

H incorrect, proceed to 
Step 10. 

Replace Z310, card BG 
and recheck. 

H incorrect, replace 
Z304, card CJ. 

Note: Control register 
primes START AND 
gate so that start pulse 
goes to "set 1" control 
register which subse-
quently starts the 
oscillator. 

Replace Z301, card CP 
and recheck. 

Replace Z301, card CP 
and recheck. 

Replace Z302, card CL 
and recheck. 

Replace Z310, card BG 
and recheck. 

Check all register 
cards. 

Note: Only 3 wave­
forms are shown. Re­
mainder should be 
similar except for in­
creasing space time. 

Waveforms applicable 
for Type 1 and Type 2 
equipment. 

------, 

Scope Displays and Settings 
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TYPE 1 
Pos.,-6 
TP-CMJ 
H-2msec/D 
V-2V/D 
T-EXT + BR3 

TYPE 2 
Pos-6 
TP-CMJ 
H-2msec/D 
V-2V/D 
T-EXT + BR3 

TYPE 1 
Pos-6 
TP-BG3 
H-2msec/D 
V-2V/D 
T-EXT + BR3 

TYPE 2 
Pos-6 
TP-BG3 
H-2msec/D 
V-2V/D 
T-EXT+ BR3 

Pos-6 
TP-CJ3 
H-2msec/D 
V-2V/D 
T-EXT + BR3 

Pos-6 
TP-CP4 
H-2msec/D 
V-2V/D 
T-EXT + BR3 

TYPE 1 
Pos-6 
TP-CP2 
H-2msec/D 
V-2V/D 
T-EXT + BR3 

TYPE 2 
Pos-6 
TP-CP2 
H-2msec/D 
V-2V/D 
T-EXT + BR3 

Pos-2 
TP-CL3 
H-2usec/D 
V-2V/D 
T-INT + 

TYPE 1 
Pos-6 
TP-BG2 or BG3 
H-2msec/D 
V-2V/D 
T-EXT+ BR3 

TYPE 2 
Pos-6 
TP-BG2 or BG3 
H-2insec/D 
V-2V/D 
T-EXT + BR3 

Pos-6 
TP-BM2 
H-2msec/D 
V-2V/D 
T-EXT+ CMl 

P6s-6 
TP-BP2 or BM2 
H-2msec/D 
V-2V/D 
T-EXT+ CMl 

Pos-6 
TP-BN2 or BL2 
H-2msec/D 
V-2V/D 
T-EXT+ CMl 
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TABLE H (Continued) 

Tape Receiver-Trouble Shooting (Not Punching Tape) 

Symptom 

Electronic failure of 
control register or 
start-stop oscillator 
continued 

Failure of II set l 11 

delay or transfer 
prime circuit 

Failure of transfer 
circuitry 

I Step! 

17 I 

18 

19 I 

20 I 

Action 

Check start- stop oscil-
lator in distributor at 
test point CH2. 

Check squaring ampli­
fier in distributor at 
test point CF2. 

Check "set 111 delay 
emitter follower in 
distributor at test 
point BC5. 

Check "set l" delay 
pulse amplifier in 
distributor at test 
point BD4. 

I I Check II set l II delay in 

21 I 

22 I 

23 I 

24 I 

25 I 

26 

27 I 

distributor at test 
point BEL 

With tape punch 
motor on, check trans-
fer prime in converter 
at test point BJ3. 

With tape punch 
motor on, check pick-
up signal terminal of 
converter at CDA. 

With tape punch 
motor on, check ter-
minal CDJ in converter. 

Check variable pulse 
delay in converter at 
test point BG2. 

Check transfer in con-
verter at test point 
BF3. 

Check inhibit gate in 
converter at test point 
CG4. 

Check transfer in con­
verter at test point 

---------------+ -~- ·-·-+--2._a_ J __ C.ll2_,__ -----------

1-d 
Ill 

aq 
(D 

..... 
cr., 
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In converter check 
magnet pulser output 
terminal CJ4. 

I 
Normal Indication 

and Procedure 

I See scope display. If 
correct, proceed to 
Step 18. 

See scope display. If 
correct, proceed to 
Step 19. 

See scope display. If 
correct, proceed to 
Step 22. 

See scope display. If 
correct, replace Z309, 
card BC. 

See scope display. If 
correct, replace Z308, 
card BD. Time-out 
not less than 200msec. 

See scope display. If 
correct, proceed to 
Step 23. Positive 
transition moves 
across scope. 

See scope display. If 
correct, proceed to 
Step 24. 

See scope display. If 
correct, proceed to 
Step 25. 

See scope display. If 
correct, proceed to 
Step 26. Positive 
transition moves from 
right to left across 
scope. 

See scope display. If 
correct, proceed to 
Step 27. 

I See scope display. If 
correct, proceed to 
Step 28. 

See scope display. If 
correct, proceed to 
Step 29. _______ _ 

See scope display. 

Abnormal Indication 
and Procedure 

Replace Z311, card CH 
and recheck. 

Replace Z312, card CF 
and recheck. 

I If incorrect, proceed to 
Step 20. 

I If incorrect, proceed to 
Step 21. 

If incorrect, replace 
Z306, card BE and re-
check. Proceed to 
Step 22. 

Replace Z403, card BJ 
and recheck. Check 
wiring between dis-
tributor and converter 
using VOM. 

Remove power and, 
using VOM, check con-
tinuity between - 6 volts 
and terminal A. Should 
be between 800 to 900 
ohms. This is reading 
the magnetic pickup 
coil. 

Replace Z404, card CD 
and recheck. 

I Replace Z406, card BG 
and recheck. 

I Replace Z408, card BF 
and recheck. 

I Replace Z402, card CG 
and recheck. 

Replace Z409, card CH 
and recheck. 

If incorrect, check 
other magnet pulser 
cards CK, CL etc. 
With power off, check 
wiring between con­
verter and tape punch. 
Check for the -28 
volt de supply to the 
magnets. 

Scope Displays and Setting 
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Pos-7 
TP-CH2 
H-2msec/D 
V-2V/D 
T-EXT + CL2 

Pos-2 
TP-CF2 
H-2usec/D 
V-2V/D 
T-EXT + CF2 

Pos-5 
TP-CF2 
H-2msec/D 
V-2V/D 
T-EXT + CF2 

Pos-2 
TP-BC5 
H-2usec/D 
V-2V/D 
T-EXT + BD4 

Pos-2 
TP-BD4 
H-2usec/D 
V-2V/D 
T-EXT + BD4 

Pos-4 
TP-BEl 
H- lO0usec/D 
V-2V/D 
T-INT + 

Pos-6 
TP-BJ3 
H-2msec/D 
V-2V/D 
T-EXT + BGC 

Pos-8 
TP-CDA 
H-2msec/D 
V-l0V/D 
T-INT -

Pos-6 
TP-CDJ 
H-2msec/D 
V-2V/D 
T-INT + 

Pos-6 
TP-BG2 
H-2msec/D 
V-2V/D 
T-INT -

Pos-2 
TP-BF3 
H-2usec/D 
V-2V/D 
T-INT + 

Pos-2 
TP-CG4 
H-2usec/D 
V-2V/D 
T-EXT+ BF3 

Pos-2 
TP-CH2 
H-2usec/D 
V-2V/D 
T-EXT + BF3 

Pos-8 
TP-CJ4 
H-2msec/D 
V-2V/D 
T-EXT + BF3 
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Symptom 

Punch or transfer 
circuitry failure 

Receiving distributor 
or data set failure 

Step 

1 

2 

3 

4 

5 

6 I I 

7 I 

8 

9 

10 

TABLE J 

Tape Receiver-Trouble Shooting (Garbled Message) 

Action 

· Check tape punch, 
with motors running, 
depress LTRS FO but­
ton. 

Check receiving elec­
tronics by placing 
TEST switch located 
in cabinet to test posi­
tion. 

Check input signal to 
converter at test point 
CF2 with TEST switch 
in test position. 

Check signal gate in 
distributor at test 
point CPl. 

Check signal gate emit-
ter follower in distrib-
utor at test point CL5. 

Check register drive in 
distributor at test point 
BR3. 

Check register drive in 
distributor at test point 
BR4. 

Check stop inserter in 
distributor at test point 
CNl. 

Check start delay time­
out. Should be half a 
bit (475 usec) in dis­
tributor at test point 
CML 

Check start- stop oscil-
. lato.r_J:r.e.quency by __ . 

checking output of 
squaring amplifier in 
distributor at test point 
CH2, trigger scope on 
INT+. 

Normal Indication 
and Procedure 

Punched tape should 
contain all marks. This 
will indicate that the 
tape punch and trans­
fer circuitry are oper­
ating. Proceed to Step 
2. 

Tape punch should feed 
out blank tape with 
TEST switch in test 
position. This will in­
dicate that distributor 
signal register and 
shift circuitry are work­
ing. Trouble may be in 
signal from data set or 
intermittent circuit 
failure. 

Under test condition a 
steady -6 volt signal 
will be present (space 
or open line condition). 

With switch in NORMAL 
position, reading will 
be O volt. 

Check data set per 
Section 592-013- 500. 
If operating properly, 
proceed to Step 4. 

Abnormal Indication 
and Procedure 

Check for loose connec­
tions between tape 
punch and converter. 
Check output of power 
module. Proceed to 
Step 7. 

Proceed to Step 3. 

Replace Z401, card CF 
and recheck. 

Note: Wave form shown I Replace Z301, card CP 
indicates receiving all 
marks. 

See scope display. If 
correct, proceed to 
Step 6. 

See scope display. If 
correct, proceed to 
Step 7. 

See scope display. If 
correct, proceed to 
Step 8. 

See scope display. If 
correct, proceed to 
Step 9. 

See scope display. If 
correct, proceed to 
Step 10. 

I Replace Z302, card CL 
and recheck. 

Replace Z303, card BR 
and recheck. 

Replace Z303, card BR 
and recheck. 

Replace Z321, card CN 
and recheck. 

Readjust or replace 
Z305, card CM and 
recheck. 

Pulse should be 952 ± 7 I Readjust or replace 
.,._Jl.se.c .... Proce.ed..to_Step. __ .. _ .Z3ll,. card_C.H..and_re-

11. check. 

Scope Displays and Setting 
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Pos-6 
TP-CPl 
H-2msec/D 
V-2V/D 
T-EXT + CNl 

Pos-6 
TP-CL5 
H-2msec/D 
V-2V/D 
T-EXT + CNl 

Pos-6 
TP-BR3 
H-2msec/D 
V-2V/D 
T-EXT + CNl 

Pos-6 
TP-BR4 
H-2msec/D 
V-2V/D 
T-EXT + CNl 

TYPE 1 
Pos-4 
TP-CNl 
H- lO0usec/D 
V-2V/D 
T-EXT + CNl 

TYPE 2 
Pos-6 
TP-CNl 
H-2msec/D 
V-2V/D 
T-EXT + CNl 

Pos-6 
TP-CMl 
H-2msec/D 
V-2V/D 
T-EXT + BR3 

TYPE 1 
;_I>o_s,,-~4. 

TP-CH2 
H- lO0usec/D 
V-2V/D 
T-EXT + CF2 

TYPE 2 
Pos-4 
TP-CH2 
H-100 usec/D 
V-2V/D 
T-EXT+ CF2 
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Symptom 

Intermittent or weak 
shift of transfer 
prime pulses 

Transfer circuitry 

Step 

11 

12 

13 

I 

I 
14 

15 

16 

17 

18 

19 

I 20 

21 

22 

23 

TABLE J (Continued) 

Tape Receiver-Trouble Shooting (Garbled Message) 

Action 

In distributor check 
shift delay emitter­
follower at test point 
BC2. 

Check shift delay pulse 
amplifier in distributor 

I at test point BD3. 

Check shift delay in dis-
tributor at test point 

I BFl. 

I 

I Check "set 1" delay 
emitter follower in dis-
tributor at test point 
BC5. 

--
Check "set 1" delay 
pulse amplifier in dis-

I tributor at test point 
BD4. 

Check "set 1" delay in 
distributor at test point 

I BEL 

In converter check 
transfer emitter fol-

I lower at test point CH2. 

Check inhibit gate in 
converter at test point 

I CG4. 

Check transfer pulse 
amplifier in converter 

I at test point BF3. 

Check transfer one- shot I in converter at test 
point BHl. 

Check variable pulse de-
lay in converter at test 

I point BG2. 

Check transfer prime in 
converter at test point 

I BJ3. 

Check pickup on terminal 
in converter at CDJ. 

Normal Indication 
and Procedure 

See scope display. If 
correct, proceed to 
Step 14. 

See scope display. If 
correct, replace Z309, 
card BC and recheck 
Step 11. 

See scope display. If 
correct, replace Z308, 
card BD and recheck 
Step 12. 

Note: Time-out not less 
I than 50 usec. 

See scope display. If 
correct, proceed to 
Step 17. 

See scope display. If 
correct, replace Z309, 
card BC and recheck 
Step 14. 

See scope display. If 
correct, replace Z308, 
card BD and recheck 
Step 15. 

Note: Time-out not less 
than 200 usec. 

See scope display. If 
correct, omit Steps 18 
through 23. 

I See scope display. If 
correct, replace Z409, 
card CH and recheck 
Step 17. 

See scope display. If 
correct, replace Z402, 
card CG and recheck 
Step 18. 

See scope display. If 
correct, replace Z408, 
card BF and recheck 
Step 20. 

See scope display. If 
correct, replace Z407, 
card BH and recheck 
Step 20. 

See scope display. If 
correct, replace Z406, 
card BG and recheck 
Step 21. 

See scope display. If 
correct, replace Z403, 
card BJ and recheck 
Step 22~--

Abnormal Indication 
and Procedure 

If incorrect, proceed to 
Step 12. 

I If incorrect, proceed to 
Step 13. 

If incorrect, replace 
Z307, card BF and re-
check. Proceed to 
Step 14. 

I If incorrect, proceed to 
Step 15. 

I If incorrect, proceed to 
Step 16. 

I If incorrect, replace 
Z306, card BE and re-
check. 

I If incorrect, proceed to 
Step 18. 

I If incorrect, proceed to 
Step 19. 

I If incorrect, proceed to 
Step 20. 

If incorrect, proceed to 
Step 21. 

I If incorrect, proceed to 
Step 22. 

I If incorrect, proceed to 
Step 23. 

If incorrect, replace 
Z404, card CD and re­
check. 

Scope Displays and Setting 

-

--------

-

-·---- -

------

.._ __ _ 

-----
----

. -
.,..-i ....................... 

-- -
-----

~' . -----~---· 

- . 

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

Pos-2 
TP-BC2 
H-2usec/D 
V-2V/D 
T-INT + 

Pos-2 · 
TP-BD3 
H-2usec/D 
V-2V/D 
T-INT + 

Pos-4 
TP-BFl 
H- l00usec/D 
V-2V/D 
T-INT + 

Pos-2 
TP-BC5 
H-2usec/D 
V-2V/D 
T-INT + 

Pos-2 
TP-BD4 
H-2usec/D 
V-2V/D 
T-INT + 

Pos-4 
TP-BEl 
H- lO0usec/D 
V-2V/D 
T-INT + 

Pos-2 
TP-CH2 
H-2usec/D 
V-2V/D 
T-INT + 

Pos-2 
TP-CG4 
H-2usec/D 
V-2V/D 
T-INT + 

Pos-2 
TP-BF3 
H-2usec/D 
V-2V/D 
T-INT + 

Pos-4 
TP-BH-1 
H- lO0usec/D 
V-2V/D 
T-INT + 

Pos-6 
TP-BG2 
H-2msec/D 
V-2V/D 
T-INT -

Pos-6 
TP-BJ3 
H-2msec/D 
V-2V/D 
T-EXT + BGC 

Pos-4 
TP-CDJ 
H- lO0usec/D 

--V-1!V/D-­
T-INT + 
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Symptom 

Magnet pulser or 
tape punch 
maladjustment 

,--------, 

Storage register or 
signal register 
failure 

Signal register 
failures or 
defective wiring 

Tape feed failure 
complete failure 
not feeding at all 

Punch feed failure 

Extra feed (inserted 
blank) or dropping 
of feed 

Step 

1 

2 

3 

4 

5 

6 

TABLE K 

Tape Receiver-Trouble Shooting (Dropping or Addition of Marks and Tape Feeding Failure) 

Action 

A. If dropping marks, 
with motors on press 
LTRS FO and ob­
serve punched tape. 

B. If adding marks, 
place module TEST 
switch in TEST posi­
tion. 

C. If feeding failure oc­
curs, proceed to 
Step 4. 

Note: After trouble 
has been cleared al­
ways place test 
switch in normal 
position and recheck 
operation of the re­
ceiver by calling the 
test center and re­
ceiving a test mes­
sage to ensure prop­
er operation. 

Replace storage regis­
ter card of failing level 
and repeat Step 1. 

If marks are being 
picked up, in distrib­
utor, replace signal 
register card of failing 
level with known work­
ing card. Place test 
switch in TEST position 
and observe that tape 
punch is feeding blank 
tape. 

Replace feed magnet 
pulser circuit card and 
depress LTRS FO 
button. 

If punch condition 
appears to be normal, 
depress LTRS FO 
button and note whether 
feed magnet is ener­
gized. 

Call test center, and 
with test signal re­
ceived (test pattern) 
check output of tape 
punch. 

Normal Indication 
and Procedure 

Tape should contain all 
marks. Proceed to 
Step 2. 

Should punch blank tape. 
Proceed to Step 2. 

Punch tape should con­
tain all marks or all 
spaces depending on 
which test is made in 
Step 1. 

Tape punch is feeding 
blank tape. Retest with 
test center. 

Punch should feed out 
letters tape. Recheck 
Step 29 of Table F. 

Feed magnet armature 
should be pulled in and 
tape should feed. If 
tape does not feed, 
punch feeding mech­
anism is at fault. This 
can be checked using a 
small screwdriver and 
holding feed magnet 
armature down. Care 
should be used when 
doing this. 

Test pattern should be 
punched as shown on 
test tape. 

Abnormal Indication 
and Procedure 

Interchange cards CS 
through CK one at a 
time and recheck. 

If trouble is in same 
level, make a visual 
check of tape punch 
for maladjust-
ment, broken springs, 
etc. Check for loose 
wires and connectors 
or defective compo­
nents associated with 
the errored level. 
Refer to section re­
ferring to tape punch 
adjustments. 

If trouble changes level 
when cards are inter­
changed, replace defec­
tive card and recheck. 

If trouble continues in 
same level, proceed to 
Step 3. If trouble is 
cleared, retest receiver 
with test center. 

If trouble continues in 
the same level, turn 
power off and using 
VOM check wiring be­
tween converter and 
distributor of the par­
ticular level that is 
failing. Check for 
loose connections in 
modules and correct 
as required. 

If punch does not feed 
tape, make a visual 
check of feed mechan­
ism for possible mal­
adjustment, broken or 
worn parts. Proceed 
to Step 5. 

If magnet is not ener­
gized, use wave form 
indicator and check 
output of feed magnet 
pulser. See Step 29 of 
Table F. If signal is 
not correct, turn power 
off and, using VOM, 
check the wiring of 
feed magnet circuit 
and associated com­
ponents. Replace de­
fective components, or 
correct wiring and re­
check. 

If trouble is due to ex­
tra feed, extra blanks 
will appear in punched 
tape. Make visual in­
spection of punch and 
clean off excess lu­
bricants on feed mag­
net armatures. Note 
added friction and lu­
bricate if necessary. 
A slight change in 
pickup adjustment may 
dea-r this difficulty. 
However, a test should 
be conducted to make 
certain another trouble 
has not been inserted. 
If trouble is due to 
feed failure, an over­
lap of punched charac­
ters will appear. Pro­
ceed to Step 7. 
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Symptom 

Feed magnet pulser 
failure 

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

\ 
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TABLE K (Continued) 

Tape Receiver-Trouble Shooting (Dropping or Addition of Marks and Tape Feeding Failure) 

Step Action 
Normal Indication Abnormal Indication 

and Procedure and Procedure 

The preceding step may See Step 27 of Table F. Replace defective ele-
not resolve the diffi- If signal is normal, ment and check time-
culty, and the trouble punch pickup or feed out. Adjust magnet 
may be in the feed mechanism may be out pulser until time-out 
magnet pulser. Re- of adjustment, or worn is approximately 4. 5 
ceiving a test signal parts may be the prob- +0.2. 
and using signai mon- lem. A quick check can -

itor, check output of be made by loosening 
the feed magnet pulser the pickup and changing 
at test terminal CJA. the position. Note and 
Trigger indicator on mark the original posi-
EXT ± on test point BF3 tion. To retard pickup 
and note operation of pulse, move pickup in 
magnet pulser. clockwise direction as 

viewed from front. To 
advance pickup signal, 
move coil in counter-
clockwise direction. 
Further adjustments 
should be made accord-
ing to the section cov-
ering adjustments and 
procedure. 
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SIGNAL 
DELAY 

STOP 
TIMER 

START 
PULSE 
GATE 

CLOCK 

......-----4..i 

UNIVERSAL 
CONTACT 

osc 
CONTROL 

SAMPLE 
DELAY 

SIGNAL REGISTER 

ISS 3, SECTION 592-805-501 

START-STOP 
OSCILLATOR 

SET "0" 

ADVANCE PULSES 

PULSE 
CONTROL 

GATE 

*N - LEVELS R 

INHIBIT GATES 

TAPE READER 

AUTO 
RESET 

SIGNAL OUT 
TO DATA SET 

*N Refers to number of code levels (ie, 5, 6, 7, or 8). 

Figure 4. Tape Sender - Electronic Block Diagram 
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LEVELS (I.E., 5, 6, 7, OR 8) 
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Figure 5. Tape Receiver - Electronic 
Block Diagram 
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0 
6V 

ADVANCE J PULSES • Z NUMBER DENOTES CI RCU 11 ELEMENT ANO EC NUMBER REFERS TO CI RCU I I BOARD. 

A JIOI 

AA J201 

CN 
Z 2IIA 
EC 324 

CM 
Z 2I2A 
· EC 325 © 

p 

4. FOR ACTUAL WIRING O I AGRAM REF ER TO JB J5WO ANO 44 JBWO. 
5. 0 NUMBER IN CIRCLE DENOTES TEST POINT ON 

Cl RCUIT CARD. 
CODE-TRD 603 804 
BIT RATE 1050 1050 
LEVEL 6 5 TO 8 

A EC JS9 X 
B ECJS9 X 
C tC JS9 X X 
0 5 TRAP 5 
E 51 RAP 5 X 
f STRAPS 

G ST ARI-STOP EC394 SAM~ OSCILLATOR 0.952MSEC 
Ii ADJ US I TO 900USEC SAME 
I AUJUSI IQ 475USEC SAME 

b. TTSC 500 ( 5 ANO b LEVEL C00E) CIRCUIT ELEMENTS 
Z 20bA nNo Z 20bB ARE OMITTED; TTSC 800 ( 7 AND 
B LEVEL CODE). Z 20bA ,AND Z 20bB ARE I NCLU0ED. 

7. REFERENCE NUMBERS USED IN SOME TYPE 1 AND 2 LITERATURE. 
8. HEAVY LINES REPRESENT MAIN SIGNAL PATH. 

POLAR 
1SIGNAL OUT 

DIO 
~ "' <I) 

I ---~ I <I 0 ➔ 
BJ/C---11■ -6V +l.5V -I2V +6V CM NOTES I DI Z 2128 0 0L CQ ,...::=.:=----, Z 201A 

EC 361 
INT 

B 
..,..-NOTE7 "0"'.,,,11!!"'" 

i 

N FILTER GND. 

p B p 

EC 325 
N FILTER GND. 

+611 -1211 
B BIAS FOR-M •® REQ TO +6V -1211 SEND ---t---t1.i 

<D "' w w ------

~ A 
J2OI I 

0 ·28 V I z w -28RETURN I ,,, 
0 
~ 

0 w 0 ll: ... w l:ll 

I Figure 6 -Tape Sender r I Electronics Logic 
,, 1 Diagram 

"' lO I 
l:ll ~ - - - - - J Page 23 
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VOLTAGES REQU IR OPERATION OF EC~~9FCOR FLIP-FLOP IRCUIT CARO 
SET •o• • SPACE 

OUTPUT 
Q1 OFF L • -b 
Q2 ON •• 0 

• PRIME ON H 
ANO • JR I GGER ON F 
OR 

PERMANENT •1 S PRIME (INTERN~L) 

L = NORMAL OUTPUT K INVERTED OUTPUT 

TRANSMITTING 
DISTRIBUTOR 

u u 
C/l 0 u 

SET "1" = MARK 

OUTPUT 
li1 ON L • 0 
112 OFF K = -b 

• PRIME ON J AND 
• TRIGGER ON c 

OR 
PERMANEN r +l. 5 PRIME ON M 

STOP TIMER 

+1.511 

L 
SIG. DELAY 
50 U SEC. 
C 

BB Z 121 
EC 490 

BO Z 101 
EC 365 

0 
-1011 

s1~n 
BE Z 102A EC 347 

UNIVERSAL 
CONTACT SIG. 

START PULSE 
GATE 
BH 
Z 103B 
EC 321 

+1511 

~ 
REGISTER 

0 
-611 

A JIOI 

A J20I 

N _____ _:: ~- . ---- u --------------t - ----------_____ ]ti ~~----~----------------rr~i--------------= ~ ~ -----. 
--------- z u• 0 ' ______ _2_ ------------ -611_1_ • 

TRANSMITTING SIGNAL . 
CONVERTER 

A J 201 

_JL 0 
- 611 

--iro 
- 611 

FROM READER 

+311 
-611 
-1711 

CLOCK 

CP Z 209B 
EC 431, 

BJ Z215A EC560 

L 

~ IX1 

-611 

------------
RUBOUT DELETE 

OR 

K H f 

~ ~ e. Q' IX1 IX1 IX1 

-;----------u ----

0 p 

s 

CR 
Z 2020 
EC 361 

AUX. F2 

INT 

(D 
____ :i:: 

FROM READER-

Cf 

+I 511 

AUX.F9 

BN 
NOTf 6 

CR 
l 202C 
fC 361 _l_:: 

SAMPLE 
IJ 
"7" 

M 

BM i 208C 
EC 385 

~N Z 206A 
EC 375 

,----"-c~ Z?028 EC 36 I 
INT 

CF 

AUX. F8 

.., 

,.._ 
0 

® 

0 

IO JC 

INT 

B 

8 

BM 
Z 2088 
EC 385 

BP 
Z 2058 
EC 375 

CG 

AUX.F7 

IO a 
0 

INT 

,0 JC 

A 

A 
•4• 

BM z 208A 
EC 385 

CH 

I 
I 

AUX. F6 
BP 
Z 205A 
EC 3 75 

co Z 20IE 
EC 361 

-------

I 
I 

"' 0 

0 SET "O" 
-611 

0 ADVANCE -611 PULSES 

BS 
Z 2070 
EC 385 

BQ Z 2049 EC 375 

AUX.F5 

0 
-611 

N 

.. 
{] 

@ 

BJ/E 0 co Z 201D 
EC 361 

BS Z 20; 
EC 38 

BQ Z 20◄ EC 31 

B 

co 
Z 2011 
EC 3E 

INT INT 

E D 
113"' • ··2" .., 

JC C --- --- ---



-iBJU3:4 -6~ ST01::!tr,R1 CP 
EC 490~-- FALSE Z 3018 

C SIG L START M EC 374 
E 

CP 
Z 301C EC 374 
B 

DELAY I--'::-=----'~ L 
50 µ.SEC @ N OR 1-:::-~----""I © 0 START "AND" 

'START "OR" 
GATE 

GATE START I '------6: ____ri_r-t_ 

(CONTROL BUS) 

40 11 SEC. DELAYED START PULSE 

11111 I 111 0 -6V 

CL Z 302B EC 326 
B K 

START PULSE 
AMPLIFIER ADVANCE PULSES 0.96 11 SEC. START-STOP 

ov 
SET"l" I !:...J._-6V 

BE Z 306 
EC 395 

I 
L. 

SET I 
DELAY 

BD 
Z 3088 
EC 347 

BC 
Z 3098 i:-,:: 333 

N 

+l.511 
BF bo1 1EC 469 

0 ; -6"K 

BO 
Z 308A EC 347 

B 

,,,,,,--NOTE 2 
BC......-
Z 309A +:..-NOTE 3 EC 333 

+!.5V 

A ® 
l~NOTE 5 

ISS 3, SECTION 592-805-501 

AUX.E2 --,----+--------1.----t-----------.----t-----.---t------..---+--'-:.___----.---+------1--+-------+-"-----+-----,---;;~--t---f--r---------=-'-~~A® BG CF ® NOTE BP © NOTE BN BL BK 
RECEIVING DISTRIBUTOR 

I Z 314 I """'- Z 315 
EC 359 EC 359 

® 
@ 

r----------
LEVEL"?"-

I I 
------ a) u 

BK 
IH Z 411 

~•""-", 
_J__ _6V 

1-----1-AUX. E2 

(N) 

® NOTE I 

CK 
B E 
SI Pl 

M.P. 

A NOTE4AND ,,7,,_...,.,.-NOTE 9 

® 
@ 

LEVEL"6"-

~ ~ O U 

Z 421 
EC 396 @-

BL Z 412 
EC 359 

(M) 

__ b 

~ 0 

Z 422 EC 396 
4 

- --- "4" 

CM 

LEVEL"6"-

BM Z 413 
EC 359 

(L) 

~ "5" 

Z 423 EC 396 
4 

CN 

"3" 

LEVEL"4" 

(E) 

Z 317 
EC 359 

© 
@ 

"' u 

"' u 

"' 0 

"' 0 

Z 424 EC 396 
4 

u211 

Z 318 
EC 359 

© 
@ 

q­u 

BJ 
Z 319 
EC 359 

® 
0 

i "1" I~ ------1- "' 0 

LEVEL ''3'1 ~ LEVEL"2't--+-

CP 

BP 
Z 415 
EC 359 

(D) 

~ "3" 

q­u 
----i 

q- '"' 0 :u 

Z 425 EC 396 
4 

CQ 

BQ 
Z 416 
EC 359 

(C) 

"' 0 

Z 426 EC 396 
4 

CR 

"o" 

BH 
Z 320 
EC 359 

"' u N 0 

LEVEL"l"-

u SHIFT "' 

BR 
Z 417 
EC 359 

(B) 

u "' 0 

Z 427 EC 396 
4 

~ "1" 
©NOTE I 

,->-, ·- _L 
I>: w ... w 
(/)~ z­<I II'.: II'.: Q. 
~ . 

iii 

82 

Z310 o IZ312 Ec 359 c_ I I I I I I I I ~6v EC 420 

F 
CONTROL 
REGISTER 

CH 
Z 311 EC 394 

SQ AMP 
0 1f\f\J\M[',--5.5V 

I E2 ( 
_l 1gr~~~ J ··12v 
B2 E31 AUXILIARY r='----------------------------+----=.:::+< CONNECT1Qt~S 

AUTO. RESET- 1.5V 
I I I 

o A I -------------------------- ---~ J301 

VARIATIONS IN APPARA'US CODES CHART 
COt~PONENTS Otll TIED OR I NCLUUEO -OMI I X I NCLUDt 

CODE-TRSC 500 bOO 700 sou 
I Cl SHIFT 

LEVEL 5 b 7 a 
A ECJ59 & ECWb - - - X 
8 ECJ59 & EO% - - X X 

A NOTES: C EC359 & EC39b - X . X X --· ---------- _ J4_D1----e-I. REFER TO WARIATIONS IN APPARATUS CODES C'IIAh,, 
AUTO. RESET 2. DENOTES POSI JION IN l!ODULE. TYPE I TYPE 2 

/NOTE2 J, z NUMBER DENOTES CIRCUIT ELEMENT AND EC NUMBER REFERS TO CIRCUIT BOARO. CODE-TRD 603 804 

cs 

BS 
Z 418 -NOTE 3 C 359 
TORAGE 
EGISTER 

p 
N 
M 
L E D 
C 
8 
A 

NOTE .5 

NOTE7 
CE 
Z 429 
EC 35;:l! 

I-:::, 0 z <I ... 
LETTERS FEED-OUT 

L 

D 

0 K 

IPS 

H 

-6V 

Ile w 
_J :,; a 40 Z zz <I re !:!::::i Ile /NOTE9 111m I-

~ .. Ou . II'> en a, 

4. FOR ACTUAL WIRING DIAGRIIM REfER TO J8J7WO AND 4440WO. 

BF S. 0 NUMBER I~ CIRCLE OtNOTES T'EST POINT ON CIRCUIT CARD. 
Z 408B b. AT -bV WHEN AUXILIA~Y CONNECTIONS ARE NOT USE□. 

EC 347 7, HEAVY LINES REPRESENT MAIN SIGNAL PATH. 

BE 

8. REFER TO DISTRIBUTOR 4441WD AND CONVERTER 3833WD 
FOR COMPLETE SCHEMATIC DIAGRAMS. 

9. REFERENCE NUMBERS USED IN SOME TYPE 1 AND 2 LITERATURE, 
Z 405 RECEIVING SIGNAL CONVERTER 

VOLTAGES REQUIRED 'OR FLIP-FLOP 
OPERATION OF [CJ59 CIRCUIT CARD EC 322 

C >--j I, / NOTE 6 
Ile Ile .., .., 
k.:i: ~ >< "'z z u ;z_ "' 0 <I Ile 

_J ~ ~ u .... .., IO .W 

SET 110" • SPACE 
OUTPUT Q1 OFF L = -~ 

Q2 ON K = 0 
• HIME ON H 

AND 
+ TR I GGER ON F 

OR 
PERMANENT +I. 5 PRIME (INTERNAL) 

ANO 
+ TR I GGER ON D 

SET u 114 = MARK 
OUTPUT 

~1 ON L = a 
~2 OFF K = -b 

+ PRIME OH J AHi, 
+ TRIGGER ON E 

OR 
PERMANENT +1. 5 

PRIMl ON M 
AND 

+ TRIGGER ON C 

BIT RATE 1050 1050 
LEVEL 6 5 TO 8 

~ A EC 359 - X 
B EC 359 - X 
C EC 359 X X 
D - -
E X -
F - --
G 

H 

I 

START-STOP EC394 SAME OSCILLATOR 095MSEC 
2 9 M SEC 950 IJ. SEC ADJUST TO +0.1 M SEC + 1 00 IJ. SEC -0 M SEC + I 00 USEC 

ADJUST TO 475 USEC SAME 

Figure 7 -Tape Receiver Electronics Logic Diagram 
-------- -~------- ______ LLJ ___ &aJ --~ A J401 L = NORMAL OUTPUT Page 24 Revised, ,June 1973 K = INVERTED OUTPUI 
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( 
I I I I I I I l 

TEST (I) 

VI Q. C( u -ID 

SYNC. 

BS 
Z 324 
EC359 + 1.5V 

CN 2 321 
EC 365-TYPE Z 
EC 475-TYPE I 

NOTE I@ 

STOP START 

-6V·~ 

(COfllTROL BUS) STOP START 
CM CJ 0~1 Z 305 Z 304 -6V EC 473 EC 490___ FALSE 

NOTE I (!) C Di~:y L START M 
CP Z 301B EC 374 

E 
GP Z 301C EC 374 
B 

F.F. 
K (950 µSEC., 

+100-0) 
0 2 n o,-------------------------' 50 µ.SEC @ N OR t-:::---,.------1.,i 

N1-L=------,,--+-------------
® 

OPERATE 
(6) TEST 

(2) 

~ L -6V (475 11SEC) ~6:-1L 
/ '(4) 

CL Z 302A EC 326 

GP 

REGISTER DRIVE BR Z 303A EC 401 @ BQ Z 313 EC 359 

F 
SIGNAL Z 30IA 

EC 374 BR ill1 0 -6V·----

(3) 
OPERATE 

CP-R 
(5) 

GATE 

RD IN 

Z 303B EC 401 J 
E 

L 
@ 

+1.5v 

"7j -------------------------------- --- ___________ µ __________________________________________ .....,. ____________ _ 
STOP START , lnl.r:7 ° LJ V L'._J C. L-6V 

LEVEL"S"-

200 11 SEC. DELAYED SET "1" PULSE 

TRANSFER _____ -- ----------------.-- o ----- m 
PRIME j. O l0011SEC.DELAYEDSHIFTPULSE-_ _l__ " u m 0 

® BP Z 314 
EC 359 

® 
@ 

LEVEL"7"-

---- co u 

© 

START "AND" 
GATE START I '-------6:~ 

BN Z 315 
EC 359 

® 

,._ __ o 

LEVEL"6"- LEVEL"5"-

,._ u co u 

(COfllTROL BUS) 

4011 SEC. DELAYED START PULSE 

11311 

LEVEL"4" 

11 I I I 1111 

BL Z 317 
EC 359 

® 

,n u 

,n u 

,n 0 

0 -6V 

B 

START PU 
AMPLIFIEI ADVANCE PULSES 0.95 11 SEC. START-STOP 

"2" 

BK 
Z 31B 
EC 359 

v u -------

LEVEL"3"-

v u 

LEVEi 

:..._l_,.. -6 V 6 V " r--+---¼----------e-t----+----------tt--+---t------~Ht----+----- ..... -1---1------..,_~~-+----BH 

I-l,J VI A 
C( J401 010 
I-Cl 0 
0 I-

CF Z 401 EC 355 
K 

SIG Tri 
r, l 

'+ I.SV 

~-:v~ ,----~--------.a CD 2404B EC 431 

AUX.E7 

-sv 

N 

D 

A 
C 

+l.5V 

L0 
CG 

BG Z 406 EC 351 

0 
-6V 

/l 
CH 

TRANSFER 

® 

Z 407 
EC 469 

0 _J7 __ 6V 

_J_ _:v"" 

@NOTE I 

CJ 
'I E Z 402B 2>409 ,...... __ -6.., Z 419 SI EC 396 Pl EC 375 Ee 323- q -© 

-28V AUX.E6 ±0.2 M.P. 1 5Ms· 
-28V 

N TAPE FEED o 
~ HOLE PUNCH i - -----------------

Z 420 EC 396 

BK H Z 411 
EC 359 ,_K_-.-_ AUX. ES 

0 _l_ ·6V 
---AUX.E2 

(N) 

E 
SI Pl 

@ NOTE! 

©-M.P. 

A NOTE4AND 
~ ,.7,.~ NOTE9 

Z 421 EC 396 ©-

BL Z 412 
EC 359 

(M) 

Z 422 EC 396 ©-

CM 

BM 
Z 413 
EC 359 

(L) 

Z 423 EC 396 
4 

CN 

BN Z 414 
EC 359 

(E) 

Z 424 EC 396 
4 

GP 

BP Z 415 
EC 359 

(D) 

~ 11311 

Z 425 EC 396 
4 

CQ (C 

~ "21 
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Symbol and Circuit No. 

FLIP-FLOP 

ONE-SHOT, 
VARIABLE 

ONE-SHOT, FIXED 

VARIABLE 
PULSE DELAY 

ISS 3, SECTION 592-805-501 

TABLE L 

Description and Logic Elements 

Function 

Acts as binary switch, 
frequency -division, 
storage element, 
binary counter. 

Generates a pulse of 
adjustable duration 
with fast rise times. 
Used for delay pur-
poses. 

Generates a pulse of 
fixed duration with 
fast rise times. Used 
for delay purposes. 

Generates a pulse of 
variable duration de­
pending on condition 
of biasing input. Used 
for delay purposes. 

Input 

To "Set 0" lead -6 to 0 
volt pulse or to step 
function OA or OB, 
prime input POB 
must be at ground or 
+1.5 volts, POA in-
ternally primed. To 
"Set 1" lead -6 to 0 
volt pulse or square 
wave must be on OB 
or 1 B input. Re spec-
tive primes must be 
at ground or + 1.5 
volts to trigger out-
put. 

Sl input is a -6 to 0 
volt pulse or square 
wave. Prime input, 
Pl, must be at 
ground or 1.5 volts. 

Same as variable one-
shot inputs. 

S1 input is a -6 to 0 
volt pulse or square 
wave. Prime input 
Pl must be at ground 
or +1.5 volts. Bias 
input Bl can be at 
-6 volts or ground. 

Output 

"Set 0" lead inverted out-
put I must be at +0.8 
volt. When switched to 
"Set 1" condition, 
square-wave output 
must be +0.8 to -6 
volts. Conversely N 
(normal output) 
switches -6 to +0.8 
volt in less than 5 
microseconds. "Set 0" 
lead opposite above 
inputs; 

Inverted output I is at 
+0.8 to -6 volts for 
adjusted duration. N 
(normal output) is -6 
to 0.8 volts for adjusted 
duration. 

Same as variable one-
shot output except that 
duration of pulse is fix-
ed. 

Inverted output I goes 
from + 0.8 to -6 volts 
for shortest duration 
when Bl input is at -6 
volts and will time out 
its longest duration 
when Bl is at ground 
or slightly positive. 
Pulse duration may 
vary between shortest 
and longest duration 
depending on condition 
of Bl. 

Page 25 
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SECTION 592-805-501 

Symbol and Circuit No. 

EC391 
START- EC392 
STOP 

EC393 osc 
EC394 

START-STOP 
OSCILLATOR 

--@, EC42O 

SQUARING 
AMPLIFIER 

-{>-""' 
PULSE 

AMPLIFIER 

--0---,uo, 
INVERTOR 

~ B INH EC375 

INHIBIT GATE 

~ EC321 

EMITTER 
FOLLOWER (PNPI 

Page 26 

TABLE L ( Continued) 

Description and Logic Elements 

Function Input 

A sine wave oscilla- For ON condition in-
tor of fixed audio put should be at 
frequency used to ground or slight!¥ 
generate electronic positive. OFF con-
clock which de- dition input should 
termines bit rate of be at -6 volts. 
system. 

Used in conjunction Sine wave -1 to -10 
with start-stop volts ( 8 to 9 volts 
oscillator. Shapes pp). 
sine-wave input to 
positive pulses, 
one for each cycle 
of sine wave. Used 
as advance pulse 
generator (electron-
ic clock pulses). 

Reshapes square wave Square wave input + 0 
input to standard to -6 volts transi-
narrow pulse. Used tion. 
as isolation am-
plifier. 

A de-coupled am- A -6 to 0 volt or 0 
plifier used to in- to + 6 volts for each 
vert input signal. square wave or 

pulse input. 

Controls gating of Square wave of pulse 
signals. A presence on either input. If 
of signal on one in- B is at 0 volt, a 
put inhibits output. negative signal on 

A will produce an 
output. 

An isolation am- Square wave or 
plifier used to drive pulse input -6 to 0 
diode gates will fast volt transitions. 
fall time output. 

Output 

ON condition sine wave 
output is 1050 cps. Out-
put swings from -1 volt 
to approximately -10 
volts (8 to 9 volts peak 
to peak pp ). In OFF 
condition, output is at 
steady state and about 
-5.5 volts. 

Pulses are about 10 
msec or less duration 
-6 to 0 volt, one pulse 
for each negative 
transition of sine wave. 
Steady state output at 
-6 volts. 

Narrow pulse is -6 to 0 
volt transition with a 
less than 5-msec rise 
time for duration of 10 
msec or less. 

Same as input except 
that wave form is in-
verted. 

A pulse or square signal 
-6 to 0 volt for the 
duration of pulse. 

Follows input -6 to 0 
volt. 
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Symbol and Circuit No. 

---{;:>--""' 
EMITTER 

FOLLOWER (NPN) 

SYMMETRICAL 
EMITTER 

FOLLOWER 

EC323 

~""" 
"OR• GATE 

~"'" 
"AND" GATE 

=:(3--ecm 
MAGNETIC 

PULSER 

~'"'' 
SIGNAL IN 
AMPLIFIER 

ISS 3, SECTION 592-805-501 

TABLE L ( Continued) 

Description and Logic Elements 

Function 

An isolation am­
plifier used to drive 
gates with fast rise 
time output. 

Same as above. Pro­
vides isolation where 
output must have fast 
rise times for both 
positive and negative 
transitions. 

Used for gating two 
inputs. If signal ap-
pears on A or B, 
there will be a 
corresponding sig-
nal on the output 
lead. 

Used for gating coin-
cidence signals on 
A and B. 

A regenerative am-
plifier used to drive 
selector magnets. A 
load consisting of 
coil and resistor is 
shunted by a diode 
output signal of ad-
justable duration. 

Converts polar out-
put of data set to 
neutral signals. 

Input 

Square wave or 
pulse input -6 to 0 
volt transitions. 

Square wave or pulse 
input -6 to O volt 
transitions. 

Square wave or pulse 
input -6 to 0 volt. 

For an output both 
inputs A and B 
must be at 0 volt 
square wave or 
pulse input -6 to 
0 volt: 

To trigger circuit, 
prime input Pl must 
be at 0 volt or 
slightly positive and 
a -6 to 0 volt pulse 
or square wave must 
appear on Sl . 

-3 to -25 volts for 
mark input, + 3 to 
+ 2 5 volts for space 
input on A. At B 
input signal is 
blinded at -6 to 0 
volt and unblinded 
at -6 volts. 

Output 

Follows input -6 to 0 
volt. 

Follows input -6 to 0 
volt. 

Output is coincident with 
input "-6 to 0 volt tran-
sition. Output will as-
sume most positive 
value. 

Output a square wave or 
pulse input coincident 
with input. Output will 
assume most negative 
value. 

-2 8 to 0 volt signal of 
adjustable duration be-
tween 3.5 msec to 7 
msec. 

Mark is approximately 
+ 1. 5 volts and space is 
-6 volts. When B is at 
0 volt, output is at 0 
volt. 

Page 27 
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SECTION 592-805-501 

Symbol and Circuit No. 

----{?-,m, 
SIGNAL OUT 
AMPLIFIER 

SIG --DELAY -
4O~S EC49O 

SIGNAL DELAY 

.--a-..... 
FILTER 

B-"'" 
INTEGRATOR 

--G-""' 
INTEGRATED 

PULSE SHAPER 

---D>--,m, 
P1CKUP 

AMPLIFIER 

Page 28 

TABLE L ( Continued) 

Description and Logic Elements 

Function Input 

Converts a neutral 0 volt for mark and -6 
signal to a polar volts for space. 
signal capable of 
driving data set. 

Provides approxi- Signal input -6 to 0 
mately 40-usec volt transitions. 
delay of signal in-
put for gating pur -
poses. 

Rejects high-fre- To filter following 
quency noise from voltage inputs in 
voltage source. modules: +1.5, 

+ 6, -6, and -12 
volts. 

Integrates input sig- Input signal of 0 to 
nal and prevents -28 volts. 
noise due to contact 
bounce. 

Reshapes input sig- 0 to -6 volts input of 
nal so that output slow rise time. 
signal has fast rise 
time capable of 
driving standard cir-
cuit such as flip:-
flop. 

Converts pickup pulse Input is 40 volts pp 
generated by mag- around a -6 volt 
netic (sinusoidal de level. Minimum 
signal to a stand- input 6 volts pp 
ard output signal. (-3 to -9 volts). 

Switches on pos-
itive transition of 
pickup signal. 

V 

Reissued, October 1970; Reissued, June 1973 

Output 

Polar signal output -6 
volts for mark signal 
and + 6 volts for space 
signal. 

Same as input except de-
layed approximately 40 
usec. 

Same as input. High-fre-
quency noise eliminated. 

Integrated output (slow 
rise time) 0 to -10 
volts or less depending 
on input. 

-6 to 0 volt transition 
of 8 usec or less. 

Output is -6 to 0 volt 
transition for a dura-
tion of about 300 msec 
or less depending on 
speed and amplitude of 
input. 
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202 
!MITA IIET 

SEND 
D'ATA 

IIIEC 
DATA 

IIIEQ TO 
SEND 

--< J t-1-""'-K "'-'--6-4~-~ 

--< 4 fi-a...+..+-...+--1---..1< 

CLUII 
TO SEIIIO--< 5 t-i--+-f-+--+-""'-+-4" 

~:~~•T--( • ~--++-+-1-'--+--

SIG GIIIO 

Tl'lll?lll 
LOCAL CONTIIOI. 
CAIL[ (OPTIONAL) 

W/ SWITCH 

[L[CTIIICAL 
SEIII/IC[ NNEL 

IOA 

.......... 
117 VAC 

1111 

SR SWITCH 

=' SWITCH 

SECTION 29 (IIIEAII) 
ALL 

I 

RECEIVER 
TERMINAL 22 20 21 11 I IJ 6 5 4 J 2 7 

DS~-t--t--t--t-----t----~-t--t--t--
+6V UNBLINnJ L+6v STARTS 

PUNCH PUNCH MOTOR 
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Figure 9 - Interfaces Between Type 2 Tape 
Receiver and Discrete Calling 
Generator (Identifier) 
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