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1. INTRODUCTION 

1. 0 I Th is section provid es tes ts, adjustme nts, 
and troubl e shooting information for the 

high speed lA , and 2A TapeSenders, and lB and 
2B Tape Receiv ers. Information is, for the mos t 
part, restr icted to electronic components. Refer 
to separate sections for adjustm ent and lubrica ­
tion information peculiar to the mechanical com­
ponents (le tape reader, tape punch and 
cabinets). 

1. 02 Th.is sect ion is reissued to revise the text , 
and waveforms. Since it is a general re ­

vision, marginal arrows ord inarily used to indi­
cate changes and additions are omitted . 

2. EQUIPMENT REQUIRED 

2.01 The following special equipmen t is re-
quired to maintain and tr ouble -s hoot the 

Tape Sender and Tape Rece iver units. 

Type 95555 test point signal monitor or equi ­
valent oscilloscope (eg Tektr onik 310A or 516, 
Packard Bell 5Mc2P, Hewlett - Packard 122AR) 

Volt ohmmeter KS-14510 or equivalent 

Extension test card TP-172450 

Five level Mylar test tape TP-146605 

Eight level Mylar test tape TP-146606 

Circuit Card Kit and Case TP-146540 

Pretested data set 

NOTE: Refer to ins tru ction material supplied 
with the test point signal monitor or osc illo ­
scope for pr oper operating procedure and 
calibration. 

3. TROUBLE SHOOTING 

GENERAL 

3.01 Trouble shooting information in this 
sect ion 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 
appr opr iate Installation and Checkout 

Pr ocedu r es section may be used as a prelimi­
nar y tr ouble shooting test to localize troubles 
to a general ar ea. 

FIGURES AND TABLES 

3.03 The following figures and tables are pro ­
vided to simplif y adju sting and trouble 

shooting. 

Figure I , Te st Point Locations 
Table A, Tape Sender - Electronic Tests and 
Adjustments 
Table B, Tape Receiver - Electronic Tests and 
Adjustments 
Figure 2, Tape Sender - Tr ouble Shooting Flow 
Char t 
Figure 3, Tape Receiver - Trouble Shooting 
Flow Chart 
Tables C,D,E, and F, Tape Sender - Tr ouble 
Shooting 
Tables G,H,J, and K, Tape Receiver - Trouble 
Shooting 
Figure 4, Tape Sender - Electronic Block 
Diagram 
Figur e 5, Tape Receiver - Electron ic Block 
Diagra m 
Figure 6, Tape Sender - Electronic Logic 
Diagram 
Figure 7, Tape Receiver - Electronic Logic 
Diagram 
Table L, Description of Logic Elem ents 
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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 

TEST POINT 
CM-2 

3.05 In the Electronic Test and Adjustments, 
and Trouble Shooting 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 TP-172450 
extension card as shown in Figure 1. 

POSITION CODE 
(CM) 

., -

Figure 1. Test Point Locations 
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Tape Sender- E 

Signal 0:: 'e": General Purpose Signal Test Trigger Test 
Oscilloscope Points in Poin ts in Monitor 

Test g-~ Setting Tape Sender Tape Sender 
Selector = <.) No. Switch - ., Cl) 0:: Cl) ... Sending Signal Sending Si • f- 0 . Setting - H V Distributor Converter Dis tr ibutor Conve 

I 4 EXT 
+ 

100 usec / D 2 V/ D BD-1 BD-1 

2 7 
EXT 

+ 
2msec / D 2 V/ D BQ-2 BD-1 

3 4 
INT 

+ 
100 usec / D. 2 V/ D BN-2 

4 7 EXT 
+ 

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

5 4 INT 
+ 

100 usec / D 2 V/ D BN-2 

6 4 
EXT 

+ 
100 usec / D 2 V/ D BF-1 BF-1 

7 6 
EXT 

+ 2ms ec/D 2 V/ D BR-2 BR-: 

8 6 
EXT 

+ 
2msec / D 2 V/ D CR-4 BR- : 

• 
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TABLE A 

Tape Sender-Electroni c Tes ts and Adjustmen ts 
. 

Trigger Test 
Points in 

Tape Sender . 
Requirements Adjustme nts Scope D 

Sending Signal • • 

atributor Converter . 

BD-1 Turn r eader motor on and Adjust stop timer by variabl e r esisto r Rl 1 on card 
transmit all marks. Time BD(EC365). 
out is between 850 to 900usec. 

1. Last cycle over shoots to 1. Make rough adjus tment of oscillator by variable 

. ! about 1/ 2 to 3/ 4 down on inductor Ll on card BQ (EC39 4) 
BD-1 negativ e cycle. 2. Adjust feedback resistor R6 on card BQ(EC394). 

2. All cycles of operation ar e 
' eQual in amplitude. ' 

Jitter of last advance puls e Adjust frequency of oscillator by adjusting variable 

•• 

occur~ on both sides of steady inductor Ll on card BQ(EC394) until the observed ; 
advance pulse. wave form appears as shown. It ma y be necessary 

I 
to operat e EXT switch seve ral times to catch ji tter. 
Jitter may not be pr esent if fre quency is off. 

I Same as test 2-1. Make fine adjustment of stop timer by var iable re• 

• 
BD-1 sis tor Rll on card BD(EC365) . Rechec k Step 1. 

' I I 

Second advance pulse is cen · Touch up frequency by variable induct or Ll on card 
tered to j itter . BQ(EC394). . 

' 

Time-out should be 475 .:!:. 100 Rough adjustment of timing resistor Rl 1 on card BF·l BF(EC473). . usec. 

I 

' 
Second puls e coincides with Set wave form by adjusting horizontal position on ' BR-2 midpoint of scope . scope. Proceed to Step 8 without further hor izo ntal 

! 
adjustment. 

I 

' The approximate midpoint of To adjust , loosen pickup coil mounting screws on 
' the contact clo sure should tape reader and position the pick-up coll until this BR-2 coincide with midpoint of condition Is met. 

scope. 

• 
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ISS 4, SECTION 592-805-501 

• 

. 
Adjustments Scope Displays 

• 

Adjust stop timer by variable resistor Rl 1 on car d 
BO(EC365). 

l!C. 

lo 1. Make rough adjustment of oscillator by variable 

.. D induct or Ll on card BQ (EC394) 

2. Adjust feedback resistor R6 on card BQ(EC394). . 

re 

Adjus t frequency of oscill ator by adjusting variable 
iady inductor Ll on card BQ(EC394) until the observed 

wave form appears as shown . It may be necessary ' 
to operate EXT switch several times to catch jitter. 
Jitter may not be present If frequency ls off. 

Make fine adjustment of stop timer by variable re-

-
slstor Rll on card BD(EC365). Recheck Step 1. 

I 

D- Touch up frequency by variable Induc tor Ll on card 
--, 

BQ(EC394). 

00 Rough adjustment of timing resistor Rl 1 on card 
BF(EC 473). 

Set wave form by adjusting horizontal posit ion on 
' ' I t scope. Proceed to Step 8 without further horizontal 

adjustment. 

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

Signal 1%: 
General Purpose Signal Test Trigger ., Oscilloscope Points in Points 

Monitor [%1 l!' 0, 
Test Selecto r C, ;J g Setting Tape Receiver Tape Rec< 
No. C, - "' Switch Ii! ., ... 

Setting ~ rJJ ,2 H V 
Receiving Signal Receiving 

Distributor Converter DI strlbutor C 

• 

1 4 EXT 100 usec/D 2 V/ D CF- 2 CP-1 
-

2 7 EXT 
+ 2msec/D 2 V/ D CH-2 CL-3 

3 4 
EXT 100 usec / D 2 V/ D CP-1 CP-1 -

4 4 EXT 100 usec / D 2 V/D CF-2 CP - 1 -

. 

CM-4 (level 1 
CN-4 pevel 2 
CP - 4 level 3 

EXT CQ-4 reve l 4 
5 6 2msec / D 2 V/D CR- 4 level 5 

+ CS-4 level 6 
CK-4 level 7 
CL-4 (level 8 

6 6 EXT 
+ 2 msec / D 2 V/D CJ-4 

-
INT 

MOD. 
7a 6 2msec / D 2 V/ D TRD603 

+ CN- 1 

INT 
MOD. 

7b 4 100 usec/D 2 V/ D TRD804 
+ CN-1 

. 

• 
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/ TABLE B 

Tape Receivers- Electronic Tests and Adjustments 

Trigge r Test 
Points in 

Tape Receiver Requirements Adjustments 

11 Receiving Signal 
rter Distributor Converter 

Rec'.eivlng reversals Adjust freq uency by var!- ->-

consisting of (O, 2, 4, able inductor Ll on card . -.... , 
6) marking adjust CH(EC394). -.... , 

CP-1 oscillator to 1050 cps ->-

Note: Due to data set jitter .... ~ 
.:!:. 0.3% frequency the adjustment should .- ~~-

center jitter pulses around Frequency Too Frequency OK Fr< 
steady pulse at scope cente r . Low 

All cycle s of opera- Adjust feedback resistor of Type 2 display I I I 

CL-3 tion equal in ampli- oscillator R6 on card CH shown. For 

1111 tude . (EC394). Recheck Test 1. Type 1 subtract 3 Ml cycles from each 
burst. ' -

CP-1 
Procee d to Step 4 
without changing 

Using horizontal control 
on scope, center trace 

scope se tup . so that it starts on far 
left grid line. . 

,="' = 
CP-1 St eady pulse occurs Adjust start delay res istor ->-

midpoint of scope. Rl 1 on card CM(EC473). . ->-,_ ~-.... ~ .... >--
~~-

Freq. OK Start Frequency OK Fre 
Delay Too Long Start Delay OK DeL 

-
vel 1 The taoe ounch mo- Adjust feedback resistor 
"781 2 tor must be on and re - RS on cards CM, CN, CP, 
"7el 3 ceiving all marks . CQ, and CR on Type 1 and ye! 4 
Ye! 5 CH- 2 Magnet pulse r s should in addition CS, CK, and 

~ 

"781 6 have respective time - CL on Type 2 (EC396). 
!Wei 7 outs of 4. 5 -1-0. 2 msec. 
vel 8 Slight jitter- is nor mal. See *Note. -

The ta2e eunch motor Adjust feedback res istor 
must be op and re - RS on ca rd CJ(EC396). 

' ceiving al marks. 
CH-2 Feed magnet pulser See *Note. I should hl!.ve time - out -of 5 ::.'J. 2 msec. Slight 

jitter is nor mal. - Type 1 - Stop insert- Adjust resistor Rll on card 
er should have time- CN(EC475). 
out of 2 .9 msec ;!:.0. 1 
msec . 

' 

Type 2 - Time - out Adjust resistor RI I on card 
,: 950 usec t 100 usec . CN(EC365) . 

. -

. 
• 
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Adjustments 

Adjust frequency by var!· 
able Inductor Ll on card 
CH(EC394). 

Note: Due to data set jitter 
the adjustment should 
center jltterpulsesaround 
steady pulse at scope center. 

Adjust feedback r esistor of 
oscillator R6 on card CH 
(EC394). Recheck Test 1. 

Using horizontal control 
on scope, center trace 
so that it sta r ts on far 
left grid line. 

Adjust start delay resistor 
Rl 1 on card CM(EC473). 

Adjust feedback resistor 
R5 on cards CM, CN, CP , 
CQ, and CR on Type 1 and 
in addition CS, CK, and 
CL on Type 2 (EC396). 

See *Note. --
Adjust feedback resistor 
R5 on card CJ(EC396). 

See *Note. -

Adjust resistor Rll on card 
CN(EC475). 

Adjust resistor Rl 1 on card 
CN(EC365). 

-

. 

I • 

. 

-
Frequency Too Fre(1.lency OK 

Low 

Type 2 display T 1 

shown. For 1111 Type 1 subtract 3 
cycles from each 
burst. I II I I I I • • 

,_ 

. 

. 

Freq. OK Start Frequency OK 
Delay Too Long Start Delay OK 

I 

- - . 

- -
., 

. 

. . 

I 

Fre(1.lency Too 
High 

. . 

Fr eq. OK Start 
Delay Too Shor t 

• 
. 

ISS 4, SECTION 592- 805-501 

*Note: Production tape 
punch units are adjusted to 
a standard optimum input 
signal of 4. 5 msec with an 
expectedoperat ional toler­
ance requirement of ap­
proximately ~8% margin; 
ie, the unit will operate 
through an approximate 
range of 4.15 to 4. 85 msec 
without readjustment of 
armature gap and/or spring 
tension. Field applications 
having control equipment 
generating signals other 
than that of an opt imum 4. 5 
msec pulse length may 
therefore require refine ­
ment of the magnet arma­
tur e adjustments and spring 
tensions to provide some 
operating margin of the 
pulse length being used. 

Page 4 
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CONltt.tTt ,a.1t..Ult[ Olt GAltllE MCSSAG[ 

Q:1Jflt18 Ul Q!! 5;21i1Ylltlllt 
CMtCI( • C"H[C« OATA H T 

l O OUT . o, 
SIGNA l OUT 

o, ,o, 
$T[P !I U(P ◄ STEPS 1,l,l 

l AI L[ 0 TA8L [ 0 TAil. [ 0 

QII TRll !1.!fQ!! Rll' l!•IY'l:II! QIJ:flll l!.!' s:!!! 
MOT 011: CM[(K ..OT 0111 STAIU-ST OP NOT 0 11 ( M[Ca 

STOP TIM(" OSCll.l.UO R 1NM GA T[S 

S f£" 1$ STC- 7 ST( P tO 
TAB L ( 0 U. 8L[ 0 TAIL[ 0 

o, 

0 1~Tlt 18UT01t QII TRII W;'!;tl! 
(:M[CK o, CM[ ( I( 

OSCCONUOt. ST&lltT CAT[ 
ST[P 12 STEP 13 
U8 t,E 0 TAI L[ 0 

LEV EL ' A ILU R£ 

~:2!:f¥,At , . C(IIIY[lt TO £!1l T1t1 l !.!TJi!! 
CH.tc,t o, CHl!C. OK Ot EC• 

INT[GIU. TOltS "o•nouu ClotECIC SIC 
STfP t ST(P 4 R[GISTCfl 

TAil.[[ TAll f [ rru• ....... 

NOT O• 
IIIIUOUt 

AO , USl M(N TS 
STEP Z 

TAI L [ [ 

Figure 2. Tape Sender - Trouble Shooting Flow Chart 
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COMPLETE fA IL UAE OR GAR9Lt'.0 MESSAGE 

,QQN~£11T1:A 
CHCCIII NOT OIC 

P1c,; up AMll'l • 
STEP 2) 
ueu :" 

' 
£!:11TR!f1MIQ:Jt i;2NVEA T'!! ~ NV,II Ttlt c.HCCK CH [CI( C-H(C K CH(C• SU.JtT •S TOP O< TRAMSFUt o, 

w.a.GN(r PULSER o, 
TAPEP\.NCN OSCll,.LATOR 

ST[PU $T[l'2t STEP I SU:P 17 
TAIU H TAi l,( H lA 8L( J TA8Lf H 

OISTJtll;UTQft 
£0HV[RT( III CH[CK CHtCK 

NOT OK RCOtSTCR NOT o-. CHECK NOT OK OATA $CT 
OAJV( StGNA.L IN 1024 

S TCI' & ST(P 3 ST(l'S 1, 2 
TA8 l[H u eu . " TAIL t H 

2•i r111auro• . 
OK CH(CK 

$f &lltT O( LA'r 
STEP I 

U& t, [ H 

LEVEL ANO HED fAILURE 

CONV[ATf;R 
CH(CK 

CH.CCIII M~ U o, TAP[ PVNCN F'Ut.SEAS 
ST[P I STEP I TAi l[ K TAIL! I( 

Q:1iTA ll!:1,!lQft 
tQ!!IX£!!Tl;A ( H (C-K NOT OIC CH(C I( NOT OJC Sl<iNA L 

SfOIIMI( ll(G lt(G I STUt 
U(P i: STE,- 2 

TA8 L! IC 1'AI L E K 

Figure 3. Tape Receiver • Trouble Shooting Flow Chart 
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TABLE C 

Tape Sender - Troub le Shooting (Complete Failure) 

Symptom Step Action Nor mal Indication Abnormal Indication 
and Procedure and Procedure , 

Check power la mp (yel- Should be on. Proceed Proceed to Step 2 or 
low) on cont rol panel. to 2. check modular power 

1 supply. Should be on. 
Check -28 volt de 
supply. • 

Check if reader and If motor operates, pro- Proceed to 3. Chec k 

2 winder motor will oper- ceed to 3. reset button on motor. 
ate when their respec-
live switches are closed . 

With receiver off hook, DATA lamp should light. Check llne fuses in cab-

3 
place data set in data Proceed to Step 9. inet. Proceed to 4. 
mode. Check fuses in data set 

• 202A. . 
U Steps 1, 2, and 3 fail , All plugs should he ln Place plugs In prope r 

Power failure 4 check the following: place . Proceed to receptacles and recheck 

Check for loose power Step 5. Steps I through 3. 

connections. 

With power removed, U these check out , pro- Correct and recheck 
check loose or broken ceed to Step 6. Steps 1 through 3. 

5 wires and posslbie 
short circuits using 
VOM. Refer to draw -
Ing. 

Visual check of modula r U al l voltages are pres- Zero indication sign! -
power supply. Check ent, proceed to Step 7. fies blown fuses. U 
all de voltages by oper- -6R volt fuse ls blown, 

6 ating voltage selector th.is may indicate -8 
switch located on the volts on meter. Re-
power supply. Read place blown fuses and 
the respective voltages recheck . 
on me ter. 

Place tape in the reader. Tape reader should Indicates no direct cu r -
Place AUTO-MANUAL ope rate and sense tape. rent to operating mag-
switch on MANUAL. Proceed to Step 8. net. Check operating -· . --• - . --. . . 



• 

"' ., .. 
" .... 

~ --.--.. 

Reade r or line break 
failure (when pro­
vided) 

Check of line break 
signal (when provided) 

5 

6 

7 

8 

1ooee or broken 
wires and poss ible 
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 TESTI 
position. 

Call Data Test Center. 
With test tape in read­
er, depress READER 
and DA TA buttons. 
Wait a moment and 
place start· stop lever 
in RUN. Request test 
center to call back. 

cee<I to step a. 

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

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

When test cente r comes 
back on line and is in 
data mode, reader 
should start automati­
cally. Place reader 
lever in STOP . Alarm 
should go off. Upon 
disconnect from test 
center, LINE BREAK 
ala rm and Indicator 
lamp should go on and 
stop reader. 

Steps I through 3. 

Zero Indication slgni· 
fies blown fuses. JI 
-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 r elays and 
contacts. Also inspect 
for possible mechanical 
failure or maladjust­
ment of tape reader. 

Check data set llne 
break signal using VOM 
or signal monitor. Dis ­
connect input to data 
set, ground test instru­
ment on term inal 1 and 
place probe on line 
break output. Place 
call to test center and 
request test center 
data set to be In data 
mode . Line break out ­
put volta ge should be 
+8±1 volt for ON, -8±1 
volt for OFF, or break 
condition. U 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 ci rcuit 
card. Reading should 
be same as above. 

!ll ... -
en 
l'l 
(') 
-l -~ 
"' «> 

"' ' ~ 
"' • g: -

;"~; 
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TABLE C (Continued) 

Tape Sender-Trouble Shooting (Comple te Fai lure) 

Sympton Step Action 
Norm al Indication Abnorma l Indication 

and Proce dure and Procedure 

Place MANUAL-AUTO· Moto r s should start. Visual 
MA TIC switch in AUTO- Procee d to Step I I. A. Check motor star t 
MATIC. Pl ace OPER · r elay K to see if it 
A TE-TEST switch in is operating. 
TEST. B. Substitu te c ircui t 

9 card and rechec k 
Step 8. • • 

C. Chec k wiring and 
re lay . 

D. Chec k de supply 
voltage. 

Chec k r elay dr iver am-
plif ier . Disconnect 
inte r face on data set. 
VOM or scope can be 
used. 
I. Voltmeter - Should re ad - 28 volts 

Connect positive de when tes t switch i s 
lead to AS and in OPERATE, 0 volt 
negative lead to B4 when in TEST. 
of connector from 

10 
power module. 

2. Test point s ignal Should see - 28 to O volt 
monitor - transition as switch is 
connect as above. moved f rom OPERATE 
Set SYNC for to TEST. 

Fail ure of motors to INT +. Set selecto r 

start when in auto• switch to position 8: 

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



" - -- - - ------ -- - -- - - --- Check relay driver am- -- -- . - "' -- ....; ..• 
plifier. Disconnect 
interfac e on data set. 
VOM or scope can be 
used. 
1. Voltmeter - Should read - 28 volts 

Connect pos i tive de when test switch is 
lead to A8 and in OPERATE, 0 volt 
nega tive lead to B4 when in TEST. 
of connector from 

10 power module. 

2. Test point s ignal Should see - 28 to O volt 
monitor - transition as switch is 
connect as above. moved from OPERATE 
Set SYNC for to TEST. . . 

Failu re of motors to INT + . Set se lector 

sta rt when in auto- switch to position 8: 

matte condition. H to 2 msec per 
div ision (msec / D). -- .i 

~ : Omit Steps V to 2 volts per 3 and 4 U unaltended ctivision (V / D). answering Is not 
included ln DATA- Check of automatic motor Motor should start. Proceed to Step 12. SPEED equipment. start in conjunc tion with 

data set 202A. 
I. MANUAL - AUTO-

MATJC switch in 

11 
AUTOMATIC. 

2. Data s et in AUTO. 

• 3. T EST - OPERATE 
in OPERATE and 
data set inte rfa ce 
conn ected. 

Disconnec t data s et in-- • 8± 1 volt s for ON. Check data s et and ii In 
terface and using VOM 0~ 1 volt for OFF. trouble, rep lace. 
or sc ope chec k inte r- When switc hing from lock outpu t of pin 6 of TALK to DATA, a Oto da ta set connecto r. 8~ 1 volt tra nsiti on -Grou nd te st equ ipmen t VI 

s hould occur. Ch 
to pin I. Using a near - .c. 
by telephon e, call data 

<J) 

12 li ne number in the nor ... "' mal manner . Answer () 

call a nd pr e ss DATA --l -0 button. Note output. z 
U scope is used, place "' "' controls on INT +, se- "" • "O lec tor switc h to Po s . 8: co ., 
H - 2 m sec / D, V -

0 
~ "' "' !OV/ D. • 
co "' 0 -

-
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TABLED 

Tape Sender-Trouble Shooting (No Signal Output) 

. Symptom Step Action Normal Indication Abnormal Indication Scope Dieplays and Settings and Procedure and Procedure 

With handset off hook, DATA lamp should light Check fuse in data set 

1 
depress DATA button. and stay lighted . Pro- 202A. Replace if nee- . . 

ceed to Step 2. essary and recheck. 
Proceed to Step 2. 

Data set 202A failure 
Using a nearby tele- A mark tone of 1200 cps Check or replace data 

. phone, call data line should be heard in re - set, if necessary, fol -
2 number in the normal ceiver of calling tele- lowing test Instructions 

manner. Answer cal l phone. Proceed to Step in Section 592-013 - 500. 
and press DATA button. 3. 

Check power supply volt- All voltages should read Replace any blown fuses 
Data set operating . 3 ages. nominal voltage ~ 10 and recheck. Readjust 
No modulated signal. percen t. Proceed to voltage levels per re-

Step 4. qulrement s. 

• 
With reader sending al l See scope dleplay. If Proceed to Step 5. Pos-8 . 
marks, check signal correc t, check wiring TP-CM6 

4 converter output lead to data set. H-2msec/D 
on test point CM6. V-lOV/ D 

T-EXT+ BM3 

With reader sending all See scope dleplay. If Proceed to Step 7. Pos-6 
marks, check dlstribu- cor rect, proceed to TP-CN2 

5 tor output at te st point Step 6. H-2msec/D 
CN2. V-2V/ D 

T-EXT+ BM3 

Check signal converter See scope dleplay. If If Incorrect, replace -- Pos-6 
tes t point CNS. correct, replace Z212, Z211, card CN and TP-CN3 

6 card CM and recheck recheck. Inspect wir- H-2msec/D 
Step 5. ing between distributor V-2V/D 

and signal conve rter. T-EXT+ BM3 

Check start-stop oscll- If scope display Is cor- Proceed to Step 12. I I I I Pos-7 
lator In distributor at rect, proceed to Step 8. ' . f- TP-BQ2 

7 test point BQ2. H-2msec/D 
V-2V/D 

. T-EXT+ BM3 

Check sample delay in If scope display Is cor- U incorrect, replace tll l tttlJ_f I ~:.~~ .. c/0 
distributor at test poin t rect, proceed to Step 9. Z105, card BF. Re-

8 BF l . check Step 7. 
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V-2V/D 
- - -, 

Step 5. Ing between distributor 
and signal converter. . T-EXT+ BM3 

Check start-stop oscll- If scope display Is cor- Proceed to Step 12. I I I I Pos-7 
lator in distributor at rect, proceed to Step 8. -TP-BQ2 

7 test point BQ2. H-2msec/D 
V- 2V/D 

· 1 1· .,:· 1 -r ·r • 1· 1 T-EXT+ BM3 

Check sample delay in If scope display is cor- If incorrect , replace Pos-4 
distributo r at test point rect, proceed to Step 9. Z105, card BF. Re- TP-BFl . . 

' 8 BFl. check Step 7. H-lOOueec/D 
V-2V/D 
T-INT+ 

Check squaring ampli- If scope display is cor- If incorrect, replace • • ... . ' . ' • • ' " Pos-6 
fler In distributor at rect, proceed to Step Z109, card BN and re- TP-BN2 

9 test point BN2. 10. check Step 8. H- 2msec / D 
V-2V/D 
T-EXT + BE3 

Check Inhibit gate In If scope display Is cor- . If Incorrect, rep lace Pos-7 . 
distributor at test reel , proceed to Step Z106, card BG and re• TP-BG3 

Electronic failure points BG3 and BG4. 11. check Step 9. 
. 

H-2msec / D 
V-2V/D 
T -IN T + 

10 
Pos-6 

- ~ ... TP-BG4 
,, ............ H-2msec / D 

V·2V / D .. 
T-EXT+ BG3 • 

Check registe r elemen ts If scope display Is cor - If Incorrect, replace Pos-6 
in distribu tor at test rect, proceed to Step defected card(s). TP-CF2-CK2 

11 points CF2, CG2, CH2, 13. 0 --~-OM - H-2msec / D ,_ 
CJ2, and CK2. I V-2V/D 

' T-E XT + BFl 

Check oscillator control If scope display Is cor• Proceed to Step 13. Pos-6 
In distributor at test rect, replace Z108, TP-BM3 

12 poin t BM3. card BQ and readjust. H-2msec / D 
V-2V / D 
T-EXT + BDl 

Check the following In If scope display at BH4 If BH5 is normal and Pos-2 
sequence: is cor rect, replace input on terminal D is TP-BH4 

!nh. gate In distributor Z104, card BM and abnormal, proceed to H-2usec / D 
recheck Step 12. Step 18. If both are V-2V/D at test points BH4 and normal, replace Z103, T-EXT + BE3 BH5. 

Terminal D on card card BH and recheck. 

BH. If both are present, Pos-2 
the trouble may be a TP-BH5 

13 timing problem. H-2usec / D 

If signal Is present on V-2V /D 
T-EXT + BE3 terminal D and not on 

BH5, proceed to Step I I I I I I I I I I I - -- .,. 
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Pos-6 .. ,, ,..,.....,,-_.,,,,,. . -- ' - - -- - --- -- - - - -- --

TP-BG4 . . ' ' ' ' ' . ' ·, . . . . . H-2msec/D 
V-2V/D 
T-EXT+ BG3 

U incorrect, i-eplace Check register elements If scope disp lay is cor- Pos-6 
in distributor at test rect, proceed to Step defected card(s). TP-CF2-CK2 

11 points CF2, CG2, CH2, 13. - H-2msec/D 
CJ2, and CK2. V-2V/ D 

T-EXT+ BF! 

Proceed to Step 13. Pos-6 Check oscillator control If scope display is cor-
In distributor at test reel, replace Zl08, TP-BM3 

12 point BM3. card BQ and readjust. H-2msec /D 
V-2V/D 
T-EXT + BDl 

Check the following In If scope display at BH4 If BR5 Is normal and Pos-2 
sequence: is correct, replace Input on terminal D is TP-BH4 
Inh. gate in distributor Z104, card BM and abnormal, proceed to R-2usec /D 

recheck Step 12. Step 18. If both are V-2V/ D at test points BH4 and 
normal, replace Z103, T-EXT + BE3 BH5. 

Terminal D on card card BH and recheck. - If both are present, Pos-2 BH. 
the trouble may be a TP - BH5 

13 timing problem. H-2us ec/D 

If signal is present on V- 2V/D 
T- EXT + BE3 terminal D and not on 

BH5, proceed to Step 
Pos-8 14. 
TP-BHD • H-2msec / D 
V-lOV/D 
T-EXT + BR2 on 
signal converter . 

- . 

-Cl) 
Cl) ... -
Cl) 

l':1 
Cl 
::l 
~ 
"' <O .. 
' 'o ~ 

i <.n 

' <.n 
0 <O -

- ... 
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TABLE D (Continued) 

Tape Sender -Trouble Shooting (No Signal Output) 

Sympton Step Action Normal Indication Abnormal Indication Scope Displays and Settings and Procedure and Procedure 

Check stop time r in If scope display is cor - Proceed to Step 15. ' Pos - 4 I dist r ibutor at test point rect, re place Zl 02, ! TP-BD l 
14 BO!. card BE in distributor. H-1 OOusec/ O 

V-2V/ O 
T-EXT+ BOl 

Check signal dela y In If scope display is cor - Proceed to Step 16. Pos-6 
distributor at test point rect, replace . ZlOt, TP-BB3 

15 BBS. card BO in distributor, H- 2msec / O 
and adjust . V-2V/ D 

T-INT + 

Check pickup amplifier If scope display is cor- Proceed to Step 17. Pos - 6 
1n converter at test rect, replace Z121, TP-CPJ 

16 point CPJ. card BB In distributor. H-2msec / D 
V-2V/ D 
T-INT + 

, 
• 

Check pickup In convert- If scope display Is cor- Proceed to Step 18. 
Electron ic failure er at test point CPA. re ct, replace Z209, 
(continued) card CP in converter 

Pos-8 and r echeck Step 16. 
TP-CPA 

17 Check wiring with 
H-2msec / r, power off, check de 
V-lOV/ D resistance between -6 . 

volts and terminal A. T-INT -
Should be 800 to 900 
ohms. 

Check universal contact If scope display Is cor- Proceed to Step 19. Pos -8 
in converte r at test rect, check wiring be- TP - CR4 

18 point CR4. tween distributor and _,_ ,- H-2msec / D 
conve rter. V-lOV / D 

T-EXT + BR2 

Check universal contacts If abnormal signal, Pos-8 
In converter at test check and adjust con- TP -CRE 

19 point CRE. tacts. If no signal, H-2msec / D 
check wiring to tape V-10V/ D 
reader . T-EXT+ BR2 

- . ,, 
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TABLE E 

Tape Sender-Trouble Shooting (Leve l Failure) 

Symptom Step AcUon Normal IndlcaUon Abnormal IndlcaUon 
Scope Displays and Settings and Procedu re and Procedure 

With reader sending all U scope display ls cor- U Incorrect, proceed to . . 
marks, check lnte- rect, proceed to Step 3. Step 2. 
grators In converter Pos-8 
test points CQl to 5 or TP-CQl-5, CRl-3 

1 CR! to S, whichever H-2msec/D 
level is failing. CQl V-lOV/D 
to CQ5 are leve ls O to T-EXT+ BR2 
4, CRl to CR3 are 
leve l s 5 to 7. 

Reader contact Interchange Z201, card U level failure moves to ll trouble Is same level, 
failure • CQ and Z202, card CR. corresponding level of check Input te r minal to 

Recheck Interchanged card, re- respective cards. See 
place that card and re- scope display. Make 

Pos-8 check Steps 1 and 2. mechanical adjustments 
TP-CQA-E, CRB-D 

2 to reader If necessary . 
H- 2msec/D U there Is no signal in-
V-l OV/D put, visually check 
T-EXT+ BR2 reader contact sensing 

• 

pins, etc., and wiring 
from tape reader to 
converter. 

With reader sending all See scope display. ll Interchange card that ls Pos-2 
marks, check respec- correct, proceed to falling with working TP-t 
tive card In which level Step 4. card and recheck. Re - H- 2usec / D 
failure occurs . place defective card V- 2V/D 

3 T-I NT + Test Po ints Level 

Z203 BRS, 4 0, 1 t Test points are 
shown In action Z204 BQS, 4 2, 3 
column. Z205 BPS, 4 4, 5 

Z206 BN3, 4 6, 7 

Check oulput of respec- See scope display. Interchange cards Z207 
tive level or levels Proceed to Step 5. and Z208 and recheck . 
that are failing In Replace defective card. Pos-2 
converter. TP- t 

H-2usec/D Test Point Level 
V-2V /D 4 Electronic circuit BSl 0 T-INT + 

failure• BS2 1 
BS4 2 t Test points a re 
- - - - • - -

_....,,_ , ............ 
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Electronic circuit 
failure • 

= ! --

4 

5 

1 live levei or leveia - -
that are falling In 
converter . 

Test Point Level 
I BS! 0 

BS2 I 
BS4 2 

I B83 3 
BMl 4 
BM2 5 
BM4 6 
BM3 7 

In distributor, Inter -
change register card 
of level that ls falling 
with working card. 

I Check distributor out -
put test point CN2. 

1------r- ~-,. 1-----..--·--·· Proceed lo Step 5. and Z208 and recheck. 
Replace defective card. 

If level failure moves See scope display. If 
lo corresponding level same level falls, check 
of Interchanged card , wiring between dis-
replace that card and tributor and converter. 
recheck Step 4. Check for loose con-

nections In modules . 
If Interchanged level 
falls, replace defective 
card. 

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

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

t Test points are 
llbown In action 
column 

Pos-7 
TP - CN2 
H-2msec / D 
V-2V / D 
T-EX T + BF! 

-

J 
\ 

I 
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TABLE F 

Tape Sender-Trouble Shooting (Garb led Message) 

Symptom Step Action Normal Indication Abnormal Indication 
Scope Displays and Settings and Procedure and Procedure 

With start- stop lever In If correct, proceed to Check reader operating . 
RUN, check tape reader Step 2. magnet circuit, tape 

1 operating magne t and out contacts, tight tape 
tape feed mechanism contac t , and wiring . If 
for proper operation. necessary, readjust . 

With reader sending all See scope disp lay. If If Incorrect, chec k re- Pos-8 
marks, check all reader correct, proceed to spectlve circuit card TP -• 
mark contacts at con• Step 3. Input Z201, card CQ H- 2msec/D 
verter. and Z202, card CR. V-10V / D 

Tape reader failure 2 Test Points Levels Check wiring . Check T-EXT+ BR2 
reader contacts for 

CR! to CR3 5 to 7 dirt, oil, etc., and If • Test points are 
CQI to CQS 0 to 4 necessary readjust shown lo action 
CR4 is universal column. 
contact. 

contacts. 

• Check sample lead In See scope display. If If Incorrect, proceed to Pos-2 
distributor at test point correct, proceed to Step 4. TP-BH2 

3 BH2. Step 6. H-2usec/D 
V-2V/D 
T-INT + 

Check samp le delay In See scope display. If If Incorrect, replace Pos-4 
distributor at tes t point correct, proceed to Z105, card BF lo dis- TP-BF1 

4 BF!. Step 5. tributor, adjust and H-100usec / D 
recheck Step 3. V-2V / D 

. T-INT + 

Check "SET 1" amplifier See scope display. If If Incorrect, replace Pos-2 
In distributor at test correct, proceed to Z102, card BE and re- TP-BE4 

5 point BE4. Step 6. check Step 4. H-2usec / D 
V-2V/D 
T-INT + 

Check start-stop oscll- See scope display. If If Incorrect, rep lace I I I Pos-7 
lator In distributor at correct, proceed to Z108, card BQ and Ii II TP-BQ2 

6 test point BQ2. Step 7. make adjustments If H-2msec /D 
necessary. V-2V/D 

I ' I I " l'I I T-EXT+ BM3 

Check squaring ampll- See scope display. If If Incorrect, replace 

1.-1 · 1 · 1 · I' 'I'! ·1 · 1 · r ·1 
Pos-6 

Iler In distributor at correct, proceed to Z109, card BN and re- TP-BN2 
7 test DOlnt BN2. Steo 8. check. B-lmeec/D 
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I ' I ' 1 . 'I • 'I T-EXT+ BM3 

Check squaring ampli- See scope d1splay. If If incorrec t, replace . . . . ' ' ' . " . . .. Pos-6 
' lier In d1strlbutor at correct, proceed to Z109, card BN and re- TP-BN2 ~ 1 7 test point BN2. Step 8. check. H-2msec/D 

V- 2V/D I T- EXT + BE3 

Check Inhibit gate in See scope displays. If If Incorrect, replace Pos-6 . ' 
f, d1strlbutor at test correct, proceed to Zl 06, card BG and re- TP-BG3 

points BG3 and BG4. Step 9. check. H-2msec/D \ 
V-2V/D 

8 
T-INT + 

. . Pos-6 . 
Electronic circuit TP-BG-4 
failure . " .... H-2msec/D 

V-2V/D 
~ T-EXT+ BG3 = 

Check Intermittent oper- See scope display. Replace defective card Pos-6 atlon of signal register and recheck. 
TP - CF2 cards with reader send -
H-2msec/D:V-2V /D Ing all spaces (blanks). 

With scope trigger on T-EXT+ BFl 
EXT+ at test point BFl, 
test cards CF2 to CL2. 

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

• . 
, Pos-6 

TP-CH2 
H-2msec / D:V-2V / D 
T-EXT + BFl 

9 
Pos-6 
TP-CJ2 
H-2msec / D:V- 2V/ D 
T-EXT + BF! 

Pos-6 
TP-CK2 
H-2msec / O:V-2V / D 
T-EXT+ BF! 

Pos-6 
. TP-CL2 

H--2msec/D:V-2V / D 
T-EXT+ BFl I 

ii ·-
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Replace defective card ' Check Intermittent oper· See scope display. 
Pos-6 l atton of signal register and recheck . 
TP·CF2 cards with reader send-
H-2msec/D:V -.2V / D ' 

Ing all spaces (blanks). 
T·EXT+ BFl With scope trigger on 

EXT+ at test point BF1, 
test cards CF2 to CL2. ' 

Pos - 6 
TP-CG2 
H- 2msec/D:V-2V/I 
T- EXT+ BF1 . 

I Poa-6 
TP·CH2 
H-2m aec/D:V • 2V / D 
T·EXT+ BF1 

9 
Pos-6 
TP·CJ2 . -
H-2msec / D:V-2V /D 
T-EXT + BF1 

Pos -6 
TP·CK2 
H-2msec / D:V- 2V/D 
T·EXT+ BF1 

• Pos-6 
TP-CL2 
H-2msec / D:V-2V / D 
T·EXT+ BF1 I 

i . 
. 

til en 
. ... -

en 
l':I 
0 ,, 
::i· ' 

@ . 

'" >' ., . \ .. 
' 0, i "' 0 ~ '" ' - "' .. 0 - -J ' 
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TABLE G 

Tape Receiver-Trouble Shooting (Complete Failure) 

Symptom Step Action Normal Indication Abnormal Indication 
and Procedure and Procedure ' 

Check POWER lamp on Should be on. Proceed Proceed to Step 2 or 
control panel (yellow). to 2. check modular power .. 

1 supply. Should be on. 
Check - 28 volt de 
supply. 

Cheek whether reper- Proceed to Step 3. Proceed to Step 3. 
2 forator or winder Check reset button on 

motors will operate. motor. 

With receiver off hook, DATA lamp should light. Check line fuse In cab-
place data set in data !net. Replace 1f nee-

3 
mode. essary with fuse rated 

the same. Proceed to 
Step 4. Check fuse in 
data set 202A. 

• U Step s 1, 2, and 3 fail, All plugs should be in Place plugs In proper . 
check the following: place. Proceed to receptacles and re-

4 Check for loose power Step 5. chee k per Steps 1 

connections. through 3. 

With power removed, Proceed to Step 6. Correct and recheck 
Power fail ure check for loose or per Steps 1 through 3. 

5 
broken wires and 
possible short circuits 
using VOM. Refer to 
drawing. 

Check power input to 117-volt 60-cycle ac U power ls not available, 
cabinet. power should be sup- refer this to the cus• 

piled to the cabinet. tomer. 
The data set, modular 

6 power supply and 
moto r s should operate 
when their r espective 
switches are closed. 
Proceed to Step 7. 

Visual check of modular Proceed to Step 8. -Zero reading indicates 
power supply. Check blown fuses. U -6 volt 
all voltages by switch- fuse Is blown, this may 

7 
Ing voltage indicator Indicate -8 volt on the 
• - __ . _ _. --- . ..__ -----

__ .. __ '"--~-- - '-•--
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Tape punch and 
winder motors do 
not start when In 
automatic answer 
(when provided). 

7 

8 

9 

10 

-·~" -· .. -- -·- • 
Proceed to step 7. 

Visual check ot modular I Proceed to step 8. 
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 
star t relay on automatic 
answer kit. Place call 
to terminal using nearby 
telephone. Answer call 
and depress DATA 
button. 

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

-:c,....,.,---'--:..~,--- __ ·: , 

·Zero reading Indicates 
blown fuses. U -6 volt 
fuse Is blown, this may 
Indic ate -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. 

Replace circuit card on I Trouble has been found . I Proceed to step 10. 
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. 

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. 

Data set failure. Re­
place data set 202A. 

--

• 
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Disconnect Interface on VOM should read + 8± 1 Data set failure. Re· 
data set. Using VOM, volt.a when DATA button place data set 202A. 

Tape punch and ground Instrument (1) Is depressed. 
winder motors do on pin 1 of data set 

1. Check wiring from not start when ln 10 receptacle and place 
data set to automatic automatic answer other probe on pin 6. 
answer kit. (when provided). Repeat Step 8. 

2. Check wiring to 
automatic answer 
kit. 

. 
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TABLE H 

Tap e Rece iver -Tro uble Shooting (Not Punch ing Tape) 

Symptom Step Action Normal Indication Abnormal Indication Scope Displays and Settings 
and Pnx:edure and Pro<:edure 

Tape punch moto r on. Tape punch sh ould Pnx:eed to Step 13. 
1 Depress LTRS FO leed out letters tape. . . 

button. Proceed to Step 2. 

Place test switch lo- Tape punch should Proceed to Step 3. 
cated in TRD module feed out blank tape. 
In TEST position. Check the following In 

Data set 202A failure sequence: 
or electron ic !allur e 1. Check data set and 

2 replace U neces-
sary . 

2. Check wir ing for 
loos e connection 
between data set 
and signal converter. 

To check elec tronics If scope display Is cor - Replace card Z401 and . Pos-6 
use test point signal reel , this wave form recheck. Check term- TP-CF3 
monitor or general represents an all- inal CFB. Check wlr- H-2msec / D 
purpose oscilloscope . marking signal . Pro- Ing between data se t V-2V / D 

• 

Place test switch In cee d to Step 4 . and signal converter. . T-INT-
3 OPERA TE positio n. 

Plac e call to test 
center to obtain test 
all -ma rking signal. 
In signal converter 
check test point CF3. 

Check s ignal gate test If scope display Is cor- Check terminal CPC of Pos - 6 
point CPI in distrib- rect, proceed to Step card Z301. Also check TP - CPl 
utor. 19. Subsequent test BS2. If displays are H-2msec / D 

can be made with TEST- correct, replace Z301 V-2V/ D 
OPERA TE switch (In and recheck. If signal T-INT -
distributor module) In on CPC Is abnormal, 
Tes t position for olf - check wiring between Poa-6 
line electronic check distributor and con- TP-CPC 
receivi ng blanks . verter with power OFF. H-2msec / D 

If signal on BS2 Is ab- V-2V/ D 
normal, replace Z324 ~ . T-INT-

4 and recheck. If still 
abnor mal, proceed to TYPE 1 
Step 5. 

111 11 1 11 11 j ~~~-:s2 



' ~- ' .. <----.-= ~ - ....;7 • =""'""'"= - receiving blanks. verter with p0wer OFF. H-2msec/D 
.,~ .. , ..... ~~ 

If signal on BS2 ls ab- V-2V /D . normal, replace Z324 T-lNT-
'" - . 

4 and recheck. If still 
abnormal, proceed to TYPE 1 

l. Step 5. Pos-6 
~ TP-BS2 .. 

H-2maec/D 
V-2V / D 
T-INT + 

TYPE 2 
Pos-6 
TP-BS2 

I 

' 
Electronic failure H-2msec / D 

V-2V / D 
T-INT + 

Test can be made off- See scope display. This If incorrect, replace '" . Pos-6 
line with distributor represents signal when Z302, card CL, and re- TP-CL5 
switch in TEST posi- blanks are being re- check. H-2msec / D 
lion. Check register generate d. V·2V / D 

5 drive emitter follower Note: Scope display T-INT+ 
test p0int CL5 in dis-

shown is for TYPE 2. tributor. TYPE 1 display is 
similar, except stop 
time is 2 bits longer. 

In distr ibutor, check See scope display. If If incorrect, replace Pos-6 
register drive, test correct, proceed to Z303, card BR, and re- TP-BR3 
point BR3 . Step 7. check. H-2msec /D 

• 6 V-2V / D Note: Scope display 
T-INT -shown Is for TYPE 2. 

TYPE 1 display Is 
similar except stop 
time Is 2 bits longer. 

In distributor , check See scope display. If If incorrect, replace ,. Pos - 6 
register drive, te st correct, proceed to Z303 card BR and re- TP- BR4 

7 point BR4. Step 8. check. H-2msec / D 
V-2V / D 
T-INT + 

In distributor, check See scope display, If If incorrect, proceed to Pos-4 
start delay, test point correct, proceed to Step 9. TP-CM1 

8 CM!. Step 11. H-100usec /D 
V-2V / D Note: This is an ad- T-EXT+ BR3 

justment. 
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tes t point CL5 in dis- Note: Scope display 
shown is for TYPE 2. tributor. TYPE 1 display is 
similar, except s top 
tim e is 2 bits longer. 

In distributor , check See scope display. If If incorrect , replace Pos-6 
registe r drive , test correct , proceed to Z303, ca rd BR, and re- TP -BR3 
poin t BR3. Step 7. check. H-2msec / D 

6 V-2V/D Note: Scope di splay 
T-INT -shown ls for TYPE 2. 

TYPE I display ls 
s imil a r except stop 
time Is 2 bits longe r. 

In distribut o r, check See scope display. If If Incorrect, replace I- Po s-6 
r egis ter driv e, test correct, proc eed to Z303 card BR and re- TP-BR4 

7 point BR4. Step 8. check. H-2msec / D 
. V-2V/ D 

T-INT + 

In distr ibutor, check See scope display. If If inco rre ct., procee d to Pos-4 
start delay, test point corre ct, proceed to Step 9. TP-CMI 

8 CMI . Step 11. ...... . . . .. H-100us ec/D 
V-2V/ D Note: This is an ad-
T-EX T+ BR3 justm ent . 

• 
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TABLE H (Continued) 

Tape Rece iver-Tr ouble Shootlng (Not Punching Tape ) 

Symptom Step Action Normal IndlcaUon Abnormal Indication 
Scope Displays and Setti ngs and Procedure and Procedure 

Check terminal CMJ in See scope display. If If Incorrect , proceed to . . TYPE 2 
distributor. correct, replace Z305, Step 10. Pos-6 

card CM adjust and re- TP-CMJ 
check. H-2msec / D 

V-2V/ D 

9 
T-EXT+ BR3 

TYPE 1 
Pos-6 
TP-CMJ 
H-2msec / D 
V-2V / D 

Elec tronic failure T- EXT + BR3 
continued 

Check control register See scope disp lay. If Replace Z310, card BG TYPE 2 
In distributor, test correct, c heck wiring. and r echeck. Pos-6 
point BG3. ' . TP-BG3 

• H- 2msec / D 
V-2V/ D 

10 
T - EXT + BR3 

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

While receiving all See scope display. If U incorrect , replace Pos - 6 
marks , check signal correct, proceed to Z304, card CJ . TP - CJ3 
delay In distributor at Step 12. H-2mse c/ D 
test point CJ3. Note: Control reg is ter 

V-2V / D 11 primes START AND 
T-EX T + BR3 gate so that start pulse 

goes to ''set 1" control 
register which subse-
quenUy starts the 
oscillator. 

While rece iving all See scope display. If Replace Z301, card CP Pos-6 
marks, check START correct, proceed to and recheck . TP-CP4 

12 OR gate In distributor Step 13. H-2msec / D 
at test point CP4 . - V-2V / D 

T .. );' YT + RR~ 



- . . . - - .. - .. ---. '~ . . . .. -- .. 
oscillator . 

While receiving all See scope display . 11 Replace Z301, card CP Pos-6 
marks , check START correct, proceed to and recheck. TP-CP4 

12 OR gate in distributor Step 13. H-2msec/D 
V-2V/ D I at test point CP4. - 1 \ ~ T-EXT+ BR3 

' 
Check START AND gate See scope disp lay. 11 Replace Z301, card CP TYPE 1 
In distributor at test correct, proceed to and recheck . Pos-6 
point CP2. Step 4. TP-CP2 

H-2msec/D ' Note: Stop time 2 bits 
V-2V/ D longer for TYPE 1. I I T-EXT + BR3 

13 . 
TYPE 2 

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

Check start pulse am- See scope display. 11 Replace Z302, card CL Pos-2 
plUler In distributor correct, proceed to and recheck. TP - CL3 

Electronic failure of 14 at test point CL3. Step 15. H- 2usec / D 
control register or V- 2V/ D 
start - stop oscillator T- lNT + 

Check contro l re giste r See scope display, BG2 Replace Z310, card BG TYPE 2 
In distributor at test Is Inverse of BG3. If and recheck. Pos-6 
points BG2 and BG3. correct, proceed to TP-BG3 

• Step 16 . H-2msec /D 
V-2V/ D 
T-EXT+ BR3 

15 
TYPE 1 

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

With module OPERATE- See scope display. If Check all register Pos-6 
TEST switch In TEST correct, proceed to cards. TP-BM2 
position, check signal Step 17. 

Note: Only 3 wave- ' H-2msec / D 
register. For type 2 V-2V/ D forms are shown. Re-units, begin chec k at 

malnder should be T-EXT+ CMl 
element BQ2. For type 

similar except for In-1 units, begin check at Pos-6 
element BN2. Wave- creasing space time. 

TP-BP2 
16 forms should corre- Waveforms appli cable H-2msec / D 

spond as signal Is for Type 1 and Type 2 V- 2V/ D 
shifted down register . equipment. T-EXT + CMl 

I l I I I I I I I I I :;~~~c / D 
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pll!ler In distributor correct, proceed to and recheck. TP-CL3 ·•.c 

Electronic failure of 14 at test point CL3. Step 15. H-2usec / D 
control register or V-2V/ D 
start-stop oscillator T-INT + 

Check control register See scope display , BG2 Replace Z310, card BG TYPE 2 
In distributor at test Is Inverse of BG3. U and recheck. Pos - 6 
points BG2 and BG3. correct , proceed to TP-BG3 

Step 16. H-2msec / D 
V-2V/ D 
T-EXT + BR3 

15 
TYPE 1 

Pos-6 
. . TP-BG3 

H-2msec / D 
V-2V/ D 
T-EXT+ BR3 

With module OPERATE- See scope display. U Check all register Pos-6 
TEST switch in TEST correct, proceed to cards. TP-BM2 
position, check signal Step 17. 

Note: Only 3 wave- H-2msec / D 
registe r . For type 2 

forms are shown. Re- V-2V/ D 
units, begin check at 

malnder should be T-EXT+ CM! 
element BQ2. For type 

similar except for In-1 units, begin check at 
creasing space time. Pos-6 

element BN2. Wave- TP-BP2 
16 forms should corre- Waveforms applicable H-2msec/D 

spond as signal Is for TYPe 1 and Type 2 V-2V/ D 
shifted down register. equipment. T-EXT+ CM1 

. 
• Pos-6 

TP-BN2 
H-2msec / D 
V-2V / D 
T-EXT + CM1 
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TABLE H (Continued) 

Tape Receiver- Trouble Shooting (Not Punching Ta,pe) 

Symptom Step Action Normal Indication Abnormal Indication Scope Displays and Setting and Procedure and Procedure 

See scope display . If cor-Check start-stop oscil- Replace Z311, card CH I I I I Pos-7 
lator In distributor at reel, proceed to Step 18. and recheck. II 111 TP-CH2 

17 test point CH2. Type 2 shown. For Type H-2msec/D 
1 subtr a ct 3 cycles from V-2V/D 
each burst. 111, , p,1 11 T- EXT + CL3 

Check squaring ampll- See scope display. If Replace Z312, card CF Pos-2 
Electronic failure or fler In distrib utor at correct, proceed to and recheck. TP-CF2 
control register or test point CF2. Step 19. H-2uaec/D 
start- stop oscillator V-2V/D 
continued T-EXT+ CF2 

18 
Pos-6 
TP-CF2 
H-2maec/D 
V-2V/D 
T-EXT+ CF2 

• Check "set 1" delay See scope display. If If Incorrect, proceed to Pos-2 
emitter follower In correct, proceed to Step 20. TP-BC5 

19 distributor at test Step 22. H-2uaec/D 
point BC5. V-2V/D 

T-EXT+ BD4 

Check "set 1" delay See scope display. If If Incorrect, proceed to Poa-2 
pulse ampllller In correct, replace Z309, Step 21. TP-BD4 

20 distributor at test card BC. · H-2uaec/D 
point BD4. V-2V/ D 

Failure of "set 1" T-E XT + BD4 
delay or transfer 
prime circuit Check "set 1" delay In See scope display. If If Incorrect, replace Pos-4 

distributor at test correct, replace Z308, Z306, card BE and re- TP -B E1 
21 point BEL card BD. Time-out check. Proceed to H- lOOusec/D 

not less than 200msec . Step 22. V-2V/D 
T-INT + 

With tape punch See scope display. If Replace Z403, card BJ Pos-6 
motor on, check trans- correct, proceed to and recheck. Check TP-BJ3 

22 fer prime In converter Step 23. Positive wiring between dis- H-2msec/D 
at test point BJ3. transition moves trlbutor and converter V-2V/ D 

across scope. using VOM. T-EXT+ BOC 

1. I I I I .I I I I I. I ~~~-;!'". . With tape punch See scope display. If Remove power and, 
mntnr nn rharlr- nirlr- rnPPIM't l'\W\l'>AAtf tn natnfY vn u ... tuuo .. ........ _ - "· ~ - <. 
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With tape punch See scope display. U Replace Z403, card BJ Pos-6 
motor on, check trans- correct, proceed to and recheck. Check TP-BJ3 

22 fer prime In converter Step 23. Positive wiring between dis- H-2meec/D 
at test point BJ3. transitio n moves trlbutor and converter V-2V/D 

1. 

across scope. using VOM. T-EXT+ BGC 

' ~:l ..... With tape punch See scope display. U Remove power and, Pos-8 .... ,: motor on, check pick- correct, proceed to using VOM, check con- TP-CDA 
23 up signal terminal of Step 24. llnulty between -6 volts H-2msec /D . 

I converter at CDA. and terminal A. Should V-lOV/D 
be between 800 to 900 T-INT-
ohms. This ls reading 
the magnetic pickup 
coil. . 

With tape punch See scope display . U Replace Z404, card CD Pos-6 
motor on, check ter- correct, proceed to and recheck. ~ TP-CDJ 

24 mlnal CDJ ln converter. Step 25. H-2msec/D 
V-2V/D 
T-INT+ 

Check variable pulse See scope display. U Replace Z406, card BG Pos-6 
delay ln converter at correct, proceed to and recheck. TP-BG2 
test point BG2. Step 26. Positive H- 2meec/D 25 

transition moves from V-2V/D 
right to left across '!'-INT -
scope. 

Check transfer In con- See scope display. U Replace Z408, card BF Pos-2 
Failure of transfer verter at test point correct, proceed to and rechec k . TP-BF3 

• 26 BF3. Step 27 . H-2usec / D clrcultry 
V-2V/D 
T-INT + 

Check Inhibit gate ln See scope display. U Replace Z402, card CG Pos-2 
converter at test point correct, proceed to and recheck. TP-CG4 

27 CG4. Step 28. H-2ueec/D 
V-2V/D 
T-EXT+ BF3 

Check transfe r In con- See scope display. u Replace Z409, card CH Pos-2 
verter at test point correct, proceed to and recheck. TP-CH2 

28 CH2. Step ·29. H-2u,ec / D 
V-2V/ D 
T-EXT+ BF3 

In converter check See scope display. If incorrect, check Pos - 6 
magnet pulser output other magnet pulser TP-CJ4 
terminal CJ4. cards CK, CL etc. H-2msec/D 

With power off, check V-2V/D 
29 wiring between con- T-EXT+ BF3 

verter and tape punch. 
Check for the - 28 
volt de supply to the 
magnets. 
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25 
test point B02. Step 26. Positive 1--1-L-.L.L-L-.L.L--I--W H-2msec/D '' 

transition moves from ~~=t~~t:tj:t:t~j V-2V/D 
right to left across u ...1..wu. .wu...w T-INT -
scope. 

Check transfer In con- See scope display. U Replace Z408, card BF 1--1--1--1-1--1--1-11-1--1-1 Pos-2 
Failure of transfer verter at test point correct, proceed to and recheck. l=j;;;l:jj cj:jjt:ijj TP-BF3 
cl cultry 26 BF3. Step 27. ~ H-2usec/D 

r ~±j~j~tt±±jj V-2V/D 
T-INT + 

---- ---Check Inhibit gate In See scope display. U Replace Z402, card CG 1--1--1--.L.L--I--.L.L-HI--I Pos-2 
converter at test point correct, proceed to and recheck. l'j;;;l:jjcj:jjt:ijj TP-CG4 

27 CG4. Step 28. 1-~-I-I U-I I-L--1--1--1-1-< H-2usec / D 
V-2V/ D 
T-E XT+ BF3 

Check transfer In con- See scope display. U Replace Z409, card CH ,_._,_.,_,_,_.,_,_,__,_ Pos-2 
verter at test point correct, proceed to and recheck. ~;;l::jjj:jjj:j: TP-CH2 

28 CH2. Step 29. 1-~-1-1.u-w.-1-1-1-.1- H-2u~/D 
V-2V/D 
T-EXT+ BF3 

In converter check See scope display. U Incorrec t, check '-''-'--'-''-'--'-L-J....,_ Pos-6 
magnet pulser output other magnet pulser 1--1'-l--l-l-!--1- 1-+--I-- TP-CJ4 
terminal CJ4. cards CK, CL etc. 1-:JOi::EEI±Et'.'.t H-2msec/D 

With power off, check ~~--1--.L.L-Hl-l--l--1-1- V-2V/D 
29 wiring between con- L.JW..-'-'-'- -'- L-J....,_ T-EXT + BF3 

verier and tape punch. 
Check for the - 28 
volt de supply to the 

• magnets. · 
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TABLE J 

~ Tape Reeelver-Trouble Shooting (Garbled Message) 

Symptom Step Action Normal Indication Abnormal Indica tion 
Scope D18Jllays and Setting and P rocedure and Procedure 

Cheek tape punch, ' : 
Punched tape should Check for loose connec-

with mot.ors running ; contain all mark s. This lions between tape . . 
Punch or transfer depress L TRS FO but- will Indicate that the punch and converter. 

circuitry failure 1 ton. ,tape punch and trans- Check oulput of power 
fe r ci r cuitry are oper- module. Proceed t.o . aung. Proceed t.o Step 
2. 

Step 7. 

. 
Check receiving elec- Tape punch should feed Proceed t.o Step 3. 
tronics by placing out blank tape with 
TEST switch located TEST switch In test 
In distributor module to position. This will In-
test position. dlcate that distributor 

2 signal regtste r and 
shift circuitry are work-
Ing. Trouble may be In 
signal from data set or 

• Intermittent circuit . 
failure. 

Check input signal to Under test condition a Replace Z401, card CF 
converter at tes t point steady - 6 vol t signal and recheck. 
CFB with TEST switch will be p r esent (space 

! 
in test position . or open line condition). 

With switch In OPERATE 
position, reading will be ' 

3 0 volt when all marks are 
reeeived through data set 
Check data set per 
Section 592-013-500. 
U operating properly, 
proceed to Step 4. 

Check signal gate l_n Note: Wave form shown Replace Z301, card CP Pos-6 
distrib utor at test Indicates receiving all . TP-CPl 

4 point CPI. marks. H-2msec / D 
V-2V/ D 

- T-EXT - CNl 

Check s ignal gate emit- See scope display. U Replace Z302, card CL Pos-6 
ter follower In distrlb- correct, proceed t.o and recheck. TP-CL5 

5 utor at test point CL5. Step 6. H-2msec / D 
V-2V/ D I~-' T- EXT-CNl - -- -
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I 

I T-EXT-CNl 

Check signal gate emit- See scope display. U Replace Z302, card CL Pos-6 . 
ter follower In distrll>- correct, proceed to and recheck. TP-CL5 

5 utor at test point CL5. Step 6. H-2msec / D 

~ ) V-2V/ D 
T-EXT-CNl 

' ' Check register drive In See scope display. U Replace Z30S, card BR Pos-6 ' ' 
distributor at test point correct, proceed to and recheck . TP-BR3 

6 BR3. Step 7. H-2msec/D 
Receiving distributor V-2V/D 

or data set failure T-EXT-CNl 
. 

Check register drive in See scope display. U Replace Z303, card BR . . Pos-6 
distributor at test point correct, proceed to and recheck. TP-BR4 

7 BR4. Step 8. H-2msec/D 
V-2V/D 
T-EXT-CNl 

Check a_top Inserter In See scope display. U Replace Z321, card CN TYPE 2 
distributor at test point correct, proceed to and recheck. Pos - 4 
CNl. Step 9. TP-CNl 

H- lOOusec/b ' 
' V-2V/D 

T-EXT+ CNl . 8 
TYPE 1 

Pos-6 
TP-CN I 

• 
H-2msec/D 
V-2V/D 
T-EXT+ CNl 

Check start delay time- See scope display. u Pos-4 Readjust or replace 
out. Should be half a correct, proceed to Z305, card CM and TP-CMl 

9 bit (475 usec) in dis- Step 10. recheck . H-100usec / D 

• 
trlbutor at test point V-2V/D 
CM!. T-EXT + BR3 

Check start-stop oscll- Pulse should be 952 +7 Readjust or replace 
lator frequency by usecap;u-t. Proceed Z311, ca.rd CH and re- Pos-4 
checking output of to Step 11. check. TP-CF2 
squaring amplifier In H-100usec / D 
distributor at test point V-2V/D 
CF2, trigger scope on T-lNT + 

10 INT +. . 

.. 
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Check etop ineerter in See scope dieplay. If Replace Z321, card CN TYPE 2 
distributor at test point correct, proceed to and recheck . Poa-4 
CNI. Step 9. TP-CNl ; 

H- lOOusec/b ' 
V-2V/ D 

. 8 
T-EXT+ CNl 

TYPE 1 
~~ I • Pos-6 

TP-CNl 
H-2maec / D 
V-2V/ D 
T-EXT+ CNl 

Check start delay time- See scope display . If . 
Readjust or replace • Poa-4 

out . Should be half a correct, proceed to Z305, card CM and TP-CMl 
9 bit (475 uaec) In dis- Step 10. recheck . H- lOOusec/D 

tr!butor at test point V-2V/ D • CMI. T-EXT+ BR3 

Checlt start-atop oscU- Pulse should be 952 +7 Readjuat or replace 
lator frequency by usecapjlrt.. Proceed Z31 l, card CH and re- Pos-4 - checking output of to Step 11. check. TP-CF2 
squaring amplifier in H- lOOuaec/D 
distrib utor at test point v-2v / o 
CF2, trigger scope on T- INT + 

10 INT+. 
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TABLE J (Continued) 

Tape Receiver-Trouble Shooting (Garbled Message) 

Symptom Step Action Normal Indication Abnormal Indication 
Scope Displays and Setting and Procedure and Procedure 

In distributor check See scope display. U U Incorrect, proceed to . . Pos-2 
shift delay emitter - correct, proceed to Step 12. TP-BC2 11· follower at test point Step 14. H•2usec / D 
BC2. V·2V/D 

T·INT+ 

Check shift delay pulse See scope display. U U Incorrect, proceed to Pos-2 
' amplifier In distributor correct, replace Z309, Step 13. TP-BD3 

12 at test point BD3. card BC and recheck H-2usec / D 
Step 11. 

' V-2V/D 
T-INT+ 

Check shift delay In dis- See scope display. U U Incorrect, replace Pos-4 
trlbutor at test point correct, replace Z308, Z307, card BF and re- TP-BF l 
BF!. card BD and recheck check. Proceed to H-IOOusec/D 13 

Step 12. Step 14. V-2V/ D 

• Note: Time-out not less T-INT+ 
Intermittent or weak than 50 u sec. 
shift of transfer 
prime pulses Check "set 1" delay See scope display. U U Incorrect, proceed to Pos-2 

emitter follower in dis- correct 1 proceed to Step 15. TP-BC5 
14 trlbuto r at test point Step 17. H-2usec/D 

BC5. V-2V/D 
T·INT + 

Check "set 1" delay See scope display. If U Incorrect, proceed to Pos-2 
pulse amplifier in dis- correct, replace Z309, Step 16. TP - BD4 

15 trlbutor at test point card BC and recheck H-2usec/D 
BD4. Step 14. V·2V/D 

T·INT + 

Check "set 1n delay in See scope display . If U Incorrect, replace Pos- 4 
distributor at test point correct, replace Z308, Z306, card BE and re- TP·BEl 

16 BEl. card BD and recheck check. H· lOOusec/D 
Step 15. V-2V/D 

Note: Time-out not less T·INT + 

than 200 usec. 

In converter chec k See scope display. If If Incorrect, proceed to 

~ 1,1 111111 I ~~;/D 

transfer emitter fol- correct, omit Steps 18 Step 18. 
17 lower at test point CH2. through 23. 
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" --" -- -·-· - .. , ._t BEi. . C'-rd BD and recheck check. H- 100usec/D 18 

Step 15. V-2V/D 
Note: 'nme-out not Jess T·lNT + 
than 200 usec. 

In converter check See scope dlsplay. If If lncorrect, proceed to Pos-2 
transfer emltter fol- correct, omit Steps 18 Step 18. TP-CH2 

I 17 lower at test point CH2. through 23. H- 2usec/D 
V-2V/D I 

I T-lNT+ 

Check lnhlblt gate in See scope display. If If Incorrect, proceed to Pos-2 
converter at test point correct, replace Z409, Step 19. TP·CG4 

18 CG4. card CH and recheck H-2usec/D 
Step 17. 

' " V-2V/D 
I I T-INT + 

Check transfe r pulse See scope display. If Po .f.-2 If Incorrect, proceed to 
amplifier in converter correct, replace Z402, Step 20. TP-BF3 

19 at test point B F3. card CG and recheck H-2usec/D 
Step 18. V-2V/D 

T·lNT + 

Check transfer one - shot See scope display. If If Incorrect, proceed to . Pos-8 
Transfer circuitry in converter at test correct, replace Z408, Step 21. TP-BH-1 

20 point BHl. card BF and recheck H-2msec/D 
Step 20. V-2V/D 

T· lNT + 
. 

Check variable pulse de- See scope display. U If incorrect, proceed to Pos-6 
Jay In converter at test correct, replace Z407, Step 22. TP•BG2 • 21 point BG2. card BH and recheck H-2msec/D 

Step 20. V-2V/D 
'r-INT + 

Check transfer prime In See scope display. If If incorrect, proceed to Pos-6 
converter at test point correct, replace Z406, Step 23. TP·BJ3 

22 BJ3. card BG and rechec k H-2msec/D 
Step 21. V·2V/D 

T·EXT+ BGC 

Check pickup on terminal See scope display. If U incorrect , replace Pos-6 
In converter at CDJ. correct, replace Z403, Z404, card CD and re· TP·CDJ I 

' . 23 card BJ and recheck check . H-2msec/D i 
' Step ·22. V-2V / D 

T·INT + 
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Check tran sfer one-shot See scope display . U U Inco r rect , proceed to . Pos - 6 Transfer circuitry In converter at test correct, r eplace Z408, Step 21. TP·BH-1 20 point BHl. card BF and r ec heck 

H- 2msec / D Step 20. 
V·2V / D 
T·INT + 

Check va r iabl e pulse de· See scope disp la y. U U Incorrect, proceed to Pos-6 lay In conve rt er at test correct , replace Z407, Step 22. TP · BG2 21 point BG2. card BH and recheck 
H- 2msec / D Step 20. 
V·2V / D 
T- INT + 

Check transfe r prime In See scope disp lay . U U Incorrect, proceed to Pos-6 converter at tes t point correct, replace Z406, Step 23. TP · BJ3 22 BJ3. card BG and recheck 
H·2msec / D Step 21. 
V- 2V/ D 
T·E XT + BGC 

Check pickup on terminal See scope display. U U incorrect, replace Pos - 6 In converter at CDJ. correc t, replace Z403, Z404, card CD and re• TP - CDJ 23 card BJ and recheck check . H- 2msec / D Step ·22. 
V-2V/ D 
T · INT + 

• • 
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Symptom 

Magnet pulser or 
tape punch 
maladjustment 

Storage register or 
signal reglste r 
failure 

Signal register 
failures or 
defective wiring 

Step 

1 

2 

3 

(_ l ( 

TABLE K 

Tape Receiver-Trouble Shooting (Dropping or Addition o! 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 cente r and re­
ceiving a test mes­
sage to ensure prop­
er operation. 

Replace storage regis­
ter card of falling level 
and repea t Step 1. 

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

R..nh1r1P f,-,p,t n1saan1Pt 

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 ma:rks or all 
spaces depending on 
which test is made in 
Step 1. 

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

l>nnrh Ahl'lnlrl f,-.p.tf nut 

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 trouole changes level 
when ca rds are inter ­
changed, replace defec­
tive card and recheck. 

U 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 
falling. Check for 
loose connections In 
modules and correct 
as required. 

Tf nnnl'h tlnoa nnt foAtf 
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Signal register level with known work- tween converter and 
failures or 3 Ing card. Place test distributor of the pa r-
defective wiring switch in TEST position tlcular level that Is 

and observe that tape · failing. Check for 
punch Is feeding blank loose connections in 
tape. modules and correct 

as required. 

I, 
Replace reed magnet Punch should feed out U punch does not feed ~ ;l~ 
pulser circui t card and letters tape. Recheck tape, make a visual I Tape feed failure depress LTRS FO Step 29 of Table H. check of feed mecban-

complete failure 4 button .. Ism for poss ible mal- ' 
! 

not feeding at all adjustment, bro ken or 
' 

worn parts. Proceed ! 

to Step 5. i . . 
' 

U punch condition Feed magnet armature If magnet is not ener-
appears to be normal, should be pulled In a.nd glzed, use wave form 
depress LTRS FO tape should feed . U Indicator and check 
button and note whether tape does not feed, output of feed magnet 
feed magnet Is ener- punch feeding mech- pulser. See Step 29 of 
glzed. anlsm Is at fault . This Table H. If signal Is 

can be checked using a not corre ct, turn power 
Punch feed failure 5 small screwdrive r and off and, using VOM, 

holding feed magnet check the wiring of 
armature down. Care feed magnet circuit 
should be used when and associated com-
doing this. ponents. Replace de-

fective components, or 
correct wiring and re-
check. • • 

Call test center , and Test pattern should be If trouble is due to ex-
with test signal re - punched as shown on tra feed, extra blanks 
ceived (test pattern) test tape . will appear in punched 
check outpu t of tape tape . Make visual in-
punch. spection of punch and 

clean off excess lu-
bricants on feed mag-
net armatures . Note 
added friction and lu-

Extra feed (inserted bric ate if necessary . 

blank) or dropping 6 A slight change In 

of feed pickup adjustment may 
clear 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 ove r-
lap of punched charac -
ters will appear. Pro -
ceed to Step 7. 
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holding feed magnet check the wiring of 
armature down. Care feed magnet circuit 
should be used when and associated com• 
doing this. ponents. Replace de• 

' fective components, or . 
correct wiring and re-
check. 

Call test center, and Test pattern should be If trouble Is due to ex-
with test signal r e- punched as shown on tra feed, extra blanks 
ce lved (test pattern) test tape. will appear In punched 
check output of tape tape. Make visual in-
punch. spectlon of punch and 

clean of! excess lu-
brlcants on feed mag- . 
net armatures. Note 
added fr ictio n and lu-

Extra feed (inserted bricate If necessary. 
blank) or dropp ing 6 A slight change in 
of feed pickup adjustment may . . . 

clea r this dU!iculty . 
However , a test should 
be conducted to make 
certain another trouble 
has not been Inserted. 
If trouble Is due to 
feed failure, an ove r--
lap of punched charac-
ters will appear. Pro-
ceed to Step 7. 
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~·· 
Symptom 

Feed magnet pulser 
failure 

• 

(, ( . (_ 

TABLE K (Continued) 

Tape Receiver-Trouble Shooting (,Dropp,lng or Addition of Marks and Tape Feeding Failure) 

Step 

,, 

7 

Action 

The preceding step ma:, 
not resolve the diffi­
culty, and the trouble 
may be In the feed 
magnet pulser. Re­
ceiving a teat signal 
and using signal mon­
itor, check output of 
the feed magnet pulser 
at test terminal CJA. 
Trigger Indicator on 
EXT ,:!:, on test point BF3 
and note operation of 
magnet pulser . 

Normal Indication , 
and Proc~re 

See Step 27 of Table H. 
If elgnal Iii normal, 
punch pickup or feed 
mechanism may be out 
of adjustment, or worn 
parts may be the prob­
lem. A quick check can 
be made by loosening 
the pickup and changing 
the position. Note and 
mart the original posi­
tion. To retard pickup 
pulse, move pickup In 
clockwise direction as 
viewed from front. To 
advance pickup signal, 
move coil In counter­
clockw:lse direction. 
Further adjustments 
should be made accord­
Ing to the section cov­
ering adjustments and 
procedure. 

Abnormal Indication 
and Procemre 

Replace defective ele­
ment and check time- , 
out. Adjust magnet 
pulaer until time-out 
ts approximately 4. 6 
+O. 2. 

. 

( ( 

• 
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ISS 4, SECTION 592-805-501 

TABLE L 

Description and Logic El ements 

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 
yolt 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 l" lead -6 to o 
volt pulse or squar e 
wave must be on OB 
or lB Input. Respec­
tive primes must be 
at ground or +1.5 
volts to trigger out­
put. 

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

Same as variab le one­
shot inputs. 

SI 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 short est 
and longest duration 
depending on condition 
of Bl. 
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Symbol and Circuit No. 
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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 slightly 
generate electronic positive. OFF con-
c lock which de- dit ion 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 
os,.Ulator. Shapes pp). 
sine-wave input to 
positive pulses, 
one for each cycle 
of sine wave. Used 
as advance pulse 
generator (electron-
le clock pulses). 

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

. 

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

pulse input. 

Contro ls gating of Square wave of pulse 
signals. A presence on either input. U 
of signal on one in- B is at O volt, a 
put inhibits output. negative signal on 

A will produce an 
output. 

An Isol ation 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 O 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 
m.sec or less. 

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

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

Follows input -6 to 0 
volt. 
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TABLE L ( Continued) 

Description and Logic Element s 

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-· 
cldence 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 O volt. 

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

To trigger circuit, , 
prime input Pl must 
be at O volt or 
slightly positive and 
a -6 to O volt pulse 
or square wave must 
appear on S1. 

-3 to -25 volts for 
mark input, + 3 to 
+ 25 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 O 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. 

-28 to O volt signal of 
adjustable duration be­
tween 3.5 msec to 7 
msec. 

Mark is approx i mately 
+ 1.5 volts and space is 
-6 volts. When B is at 
0 volt, output is at 0 
volt. 
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Symbol and Circ uit No. 
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TABLE L ( Continued) 

Description and Logic Elements 

Function Input 

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

Prov ides appr oxi - Signal input -6 to 0 
mately 40-usec volt transitions. 
delay of signal in-
put for gating pur-
poses . 

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

+6 -6 and -1 2 
' ' volts, 

Input signa l of O to Integ r ates input sig-
nal and pr events -28 volts. 
noise due to contact 
bounce. 

0 to - 6 volts input of Reshapes input sig-
nal so that output slow r ise time . 
signa l has fast rise 
time capable of 
dr iving standard cir-
cuit such as flip-
flop. 

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

Switches on pos-
itive tr ansition of 
pickup signal. 

• 

Output 

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

Same as input excep t de-
layed approximate ly 40 
usec. 

Same as input. High-fr e -
quency noise elim inated. 

I 
Integrated output (slow I 

I rise . time) 0 to - 10 
' volts or less depending I 

on input. 

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

I 
' 

I 
' I 

Output is -6 to O volt 
transition for a dura-

I 
tion of about 300 msec 
or less depending on 
speed and amplitu de of 
input. 


