
TELETYPE CORPORATION 
Skokie, illinois, U. S . A .  

SECTION 573-613-300TC 
Issue 1 ,  January 1969 

RADIO FREQUENCY INTERFERENCE (RFI) SUPPRESSION 

FOR 28  ELECTRICAL SERVICE ASSEMBLIES AND ASSOCIATED COMPONENTS 

TROUBLESHOOTING 

1 .  

2.  

CONTENTS PAGE 

GENERAL • • • • • •  ·• • • • • • • • • • • • 1 

TROUBLESHOOTING • • • • • • • • . • • 1 

ELECTRICAL SERVICE 
ASSEMBLY • • • • • • • • • • • • • • • � • • 1 

SELECTOR MAGNET DRIVER • • • • •  

A. Trvubleshooting • • • • • • . . . . . .  

B. Adjustments . . . • • • • • • . • • . •  

LOW-LEVEL KEYER 
(TP303142 AND TP323130) 

A.  Troubleshooting for the 
TP303142 Keyer • • . • • • . • . • . .  

B. Adjustments for the 
TP303142 Keyer • • • • • • • • • • • .  

C .  Troubleshooting for the 
TP323i30 Keyer • • • • . • • • • • • •  

D .  Adjustments for the 
TP323130 Keyer . . • • • • . • . • • .  

C LUTCH MAGNET DRIVER ­

(TP32 1 991} • . . • . . . . . • • . . • . . . .  

A .  Troubleshooting • • . . • . . • . • . .  

B .  Adjustments . . . . . . . . . . .. .. . .. .. 

6 

6 
6 

7 

7 

7 

8 

8 

8 
8 
9 

1 .  GENERAL 

1 . 01 This section presents an outline for 
che cking some of the d ifficulties that may 

be encountered in the operation of the electrical 
service assembly (ESA) and its associated com ­
ponents .  It also outlines a suggested procedure 
for field repair where adequate facilities are not 
available . 

1 .02 Since the ESA encloses and is dependent 
on other component circuits for its oper­

ation, the field troubleshooting and repair for 
these components are also included in this sec ­
tion. Reference should be made to wiring dia­
gram section for each set and/or the wiring 
diagram package for circuit tracing and identi­
iication of components . 

2 .  TROUBLESHOOTING 

ELECTRICAL SERVICE ASSEMBLY 

2 . 01 Troubleshooting for an ESA is required 
only to repair the power supply or cor ­

rect wiring in case of loose , broken, or faulty 
wiring. Wiring can be checked by following the 
different circuits on the appropriate wiring dia­
gram, point-to-point, and comparing with the 
actual equipment wiring.  

2 .02 Before attempting t o  repair a power 
supply fault, one should familiarize him­

self with the power supply card and ESA wiring. 
Refer to the cir cuit de scription in Section 573 -
6 13 - 100TC and the wiring diagrams in section 
for each set or the wiring diagram package 
listed in the chart of Section 5 73 -600 - 1 00TC . 

2 .03 If trouble should develop, it may be 
found by perforn1ing the test outiined in 

the troubleshooting charts of F igures 1 and 2 
with a multimeter . 

2.04 C olored te st point jacks are provided on 
top of the power supply circuit card to 

accept standard meter pr obe s .  

2 .05 Vvnen a fault in the power supply is sus -
pected but not obvious , disconnect all 

power fr om the ESA .  Remove all keyer (LLK) ,  
selector magnet driver (S:rviD ) , and clutch mag­
net dr iver (CMD) circuit cards . Apply 1 00 to 
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SECTION 573-613-300TC 

Step Action 
Probe Normal 

Position Response 

1 Check voltage COM -7 Meter reading 
from -7 test should be :  
j ack. Min -6.6 volts 

Max -_7 .8 volts 

If normal, 
proceed to 
Step 2 .  

2 Check voltage COM + 7 Meter reading 
from + 7 test should be :  
j ack. Min + 6 . 6  volts 

Max + 7 .8  volts 

If normal, 
proceed to 
Step 3 .  

3 Check voltage COM UNREG. Meter reading 
from UNREG. should be :  
test jack. Min + 57 volts 

Max + 90 volts 

If nor mal, 
proceed to 
Step 4 .  

Abnormal Re sponse and Proc edure 

RESPONSE : Meter reading of zero 
volt. 

DIFFICULTY: CR5 shorted or R5 
open. 

PROCEDURE : Remove power supply 
card repair or replace .  

Recheck Step 1.  

RESPONSE :  Meter reading of + 57 
volts to + volts.  

DIFFICULTY: CR5 open. 

PROCEDURE : Remove power supply 
card and repair or replace . 

Re check Step 1 .  

RESPONSE : Meter reading of zero 
volt. 

DIFFICULTY: CR6 shorted or R4 
open. 

PROC EDURE : Re move power supply 
c ard and repair or replace. 

Recheck Step 1.  

RESPONSE : Meter reading of + 57 
volts to + 90 volts . 

DIFFICULTY: CR6 open. I 

PROC EDURE :  Re move power supply 
card and repair or replace. 

Recheck Step 1. 

R E S PONSE : Meter reading of zero i 
volt . 

DIFFICUL TY: Loose or blown fuse . 

PROCEDURE : Re move power supply 
card and secure or replace fuse. 

Proceed to Step 5 .  

RESPONSE : Mete r reading indicate s 
voltage which is too low. I 
DIFFICULTY : CR1 and/ or CR4 open 
or shorted. CB defe ctive . T1 and 
power line filter defe ctive . 

P ROC EDURE : Re move power supply 

I card or defective parts and repair or I replac e. 

Re che ck Step 1 .  

Figure 1 - Power Supply Trouble shooting Procedure (0. 5 Ampere Card) 

Pa.P'P 2 - · · o -

ana 

90 

I I 



Step 

4 

5 

Action 

Check voltage 
from + 50 test 
j ack. 

Check voltage 
from UNREG. 
test jack. 

ISS 1, �E CTION 573 -6 1 3 - 3 00TC 

Probe Normal Abnormal Response and Procedure 
Position Response 

COM + 5 0 Meter reading RESPONSE : Meter reading of ze-ro I 
should be :  volt. I Min + 47 volts DIFFICULTY : Ql and/ or Q2 open. 
Max + 53 volts PROC EDURE : Remove power supply 
If normal, . end card and repair or replace . 

1 test. Recheck Step 1 .  

l RESPONSE : Meter reading of more 
than zero volt but l e s s  than + 47 
volts. 
DIFFICULTY: Too many shorting 

i straps across CR8 , CR9, CRlO, and I I CRl L I PROCED URE : Re move power supply I I card and remove straps , as neces-
sary, to increase voltage . Replace 

I card. 
Reche ck Step l .  
RESPONSE : Meter reading of + 57 
volts to + 90 volts. 
DIFFICULTY: Q 1 and/ or Q2 shorted. 
PROC EDURE :  Remove power supply 
card and repair or replace.  
Recheck Step 1 . 

COM UNRE G. Meter reading RESPONSE : !v:Ieter reading of zero 
should be :  I volt. 
Min + 57 voits I DIFFICULTY: Repeated fuse blowing. I 
Max + 90 volts I PROCED1JRE : Disconnect power and I 

Return to I remove power supply card. Make 
Step 4.  I c ontinuity checks ,between card termi-

I nals B and N, N and H, B and H. A I zero or near zero reading on the 1-I ohm scale of a multimeter indicates 

I a short. Check continuity between Ql 
I case a.Ild its heat sink (Q 1 n1ust be 

ele ctrically i solated from heat sink 
with mica insulators) .  If the power 
supply card checks satisfactorily, 
check power line filter, T l , and C8 
for shorted condition. Repair or re ­
place card. 

i ite che ck Step 1 .  I j R E S PONSE : Meter reading indicate s 
1 voltage which is too low. 
I DIFFICULTY : CRl and/ or CR4 open 

or shorted. C8 defective . T l  and 
power line filter defective. 
PROC EDURE : Remove power supply 

I card or defe ctive parts and repair or 
replac e .  
f<ecneck t>tep 1 .  

Figure 1 - Power Supply Trouble shooting Procedure (0 . 5 A mpere Card)  (C ontinue d) 
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SECTION 573- 6 13-300TC 

step Action 
Probe Normal 

Abnormal Response and Procedure Position Response 

1 Check voltage COM UNREG. Meter reading RESPONSE : Meter reading of zero 
from UNREG. should be :  volt. 
test j ack. Min + 57 volts 

Max + 90 volts DIF FICULTY: Loose or blown fuse. 

If normal, PROCEDURE : Remove power supply 
proceed to card and secure or replace fuse. 
Step 2 .  

Proceed to  Step 3 r 

RESPONSE : Meter reading indicates 
voltage which is too low. 

DIFFICULTY: CRl and/ or CR2 open 
or shorted. C5 defective. T1 and 
power line filter defective. 

PROCEDURE : Remove power supply 
card or defective parts and repair or 
replace. 

Recheck Step 1.  

2 Check voltage COM + 50 Meter reading RESPONSE : Meter reading of zero 
from + 50 test should be :  volt. 
jack. Min + 4 7 volts 

DIF FICULTY: Q1 and/or Q2 open. Max + 53 volts 
I 

If normal, end PROCEDURE : Remove power supply 1 
test. card and repair or replace. 

Recheck Step 1.  

RESPONSE : Meter reading of more 
zero volt but less than + 47 volts. 

DIFFICULTY: Too many shorting 
straps across CR4, CR5, CR6,  and 
CR7.  

PROCEDURE : Remove power supply I 
card and remove straps, as neces- I sary, to increase voltage . Replace 
card. I 
Recheck Step 1 .  

RESPONSE : Meter reading of + 57 
to + 90 volts. 

Ql and/or Q2 shorted. I DIFF1CULTY: 

PROCEDURE : Remove power supply 
card and repair or replace.  

Recheck Step 1 .  

Figure 2 - Power Supply Troubleshooting Procedure {1 . 0 Ampere Card) 
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ISS 1 ,  SE C TION 5 7 3 - 6 1 3 -300TC 

Step Action 
Probe Normal 

Abnormal Response and Procedure 
Position Response 

3 Check voltage COM UNRE G. Meter reading RES PONS E :  Meter reading of zero 
from UNREG. should be :  volt. I 
test jack. Min + 57 volts 

DIF FIC ULTY : Repeated fuse blowing . j Max + 90 volts 

Return to 
PROC ED UR E :  Disconnect power and 
remove power supply card. Make 

Step 2. 

I I I 

continuity checks between card ter- i minal s D and S, S and K, D and K. A I 
zero or near zero reading on the 1-
ohm scale of a multimeter indi cates 
a short. Check continuity between 
Q2 case and its heat s ink (Q2 must 
be electrically isolated from heat i 
s ink with mica insulator s ) . If the I 

I . 
power supply caro che cks satlsfac- l 
torily, check power line filter , T l  and I 
C 5  for shorted condition. Repair or 1 
replace card. 

Reche ck Step 1. 

RES PONSE : Meter reading indicates 
voltage which is too low. 

DIF FICULTY: CRl and/or CR2 open 
or shorted. C5 defec tive . Tl and 
power line filter defective . 
PROC EDURE : Remove power supply 
card or defective parts and repair 
or replace . 
Recheck Step 1 .  

I 
I 

j 

Figur e 2 - Power Supply Tro uble shooting Pro c e dure (1 . 0 Ampere Card) (C o ntinue d ) 

1 3 0  volt ac power to the E SA and proceed with 
the troubleshooting pr ocedure as outlined in 
Figures 1 and 2 .  

C AUTION : BE EXTRE ME LY C A R E F U L  
WITH C APACITORS ; THEY MAY B E  
CHARGED . A S E V E R E E LE CTRIC AL 
SHOC K  MAY BE REC E IVED FROM A 
CAPAC ITOR OR LEADS C ONNE C T ED TO 
THE POWER SUP P LY WHILE IT IS IN 
OPERATION . 

2 . 06 In following the pr ocedure outlined in the 
trouble shooting chart, perform Step 1 .  

If a nor mll re sponse is r.; ce ived , proceed to 
Step 2 .  If an abnormal re sponse is re ce ived , 
repair or replace card . After this pr ocedure , 
return to Step 1 .  Next , perfor m Step 2 and s o  
�� iu the sa.i".ilt: iJ.J.Ct.J.u1e1· • 

2 . 07 If this tr ouble shooting fails to r e veal the 
difficulty , che c k  for l oose or cold solder 

conne ction or a br oken or m isplaced w ir e  in the 
ESA =  Re che ck all wirL11g as L11dicated in 1 .02 . 

2 .08  Fuse bl owing - C ontinually blowing fuses 
ir.�.dicate a shorted component or c ompo ­

ne nt s . D is c onne ct powe r J remove the cir cuit 
card ass Embl y  and make continuity che cks be ­
tween circuit card cm1ne ctor ter min.als B and 
N, N and H ,  and B and H .  A zero or near zer o 
reading on the one ohm scale of a multin1 ete r 
indicates a short ; d isregard any othe r r e ad ing. 
Al s o ,  che ck continuity betwee n  the power tran­
s istor case and its heat sink ;  the p ower tran s is ­
tor must be ele ctr ically isolated fr om the heat 
sink with m ica insulators . If the board as se m ­
bly che cks satisfactor ilv . exam inP thP .rn'll'? !' 
line filter ,  power transfor mer , and re ctif ie r  
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(f) Secure the adjustment by applying an 
appropriate cement to the potentiometer 

adjusbnent screw . 

2 . 14 Repeat 2 .13 (a) through (f) , this time ad­
justing R15 with input 1 (pins N, P) open 

�ircuited and input 2 shorted to common (pins 
E ,  F to H, J, K, L,  or M} . 

LOW-LEVEL KEYER (TP303 142 AND TP323 130) 

2 .15 The keyer is a circuit card asse mbly 
that needs only to be plugged into a 

properly keyed 1 5 -pin re ceptacle which is wired 
into an appropriate ESA. 

2 . 16 It is recommended that any damaged 
keyer card be replaced in the field and 

maintained in a repair center . The repair cen­
ter should !t..ave equipment capable of simulating 
normal operating conditions . 

2 . 17 It is also recomme nded that the keye r 
and as sociated filter cards (if any) be 

radio frequency interference (rfi) suppression 
tested after servicing and pr ior to final instal ­
lation. Failures fr om this standpoint are not 
ne ce ssarily recognized by monitor ing a typical 
communications operation . 

A .  Troubleshootir1g for the TP303 142 Keyer 

2 . 1 8  The following information may be used 
as a guide for tr ouble shooting : 

Symptorll 

(a) Circuit always 
marking 

Probable Cause 

( 1) Q l  and/or Q2 shorted 

(2) Exce ssive signal 
generator contact 
r e sistance 

(b) C ir cuit always Ql and/or Q2 opE:n 
spacing 

(c) Mar k - space Q4 and/or Q6 open 
bits dete ctable 
but will not go 
positive on mar k  

(d) Mark - space Q 3  an ::l/or Q 5  open 
bits detectable 
but will not go 
negative on 
t;;l.p�t?e 
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B. Adjustments for the TP303142 Keyer 

Note : No mechanical or electrical adjust­
ments are required on the TP303 142 low­
level keyer or its associated TP32 1 26 8  filter 
card. The adjustments given in this part 
apply to the contact box or signal generator 
and are for r eference only . 

2 ,1 9  This adjustment iS-t o  be made with the 
contact box installed in the appr opr iate 

transmitte r or keyboard and may be used in 
place of the adjustment in 2 .2 1 .  

(a) Remove the TP32 5 9 5 1  nut, TP320043 
outer cover , TP32 5951  nut, TP32 1273 

inner cover , and , without unsoldering the 
leads to the filter card , remove the TP32 126 8 
filter card assembly . 

(b) With the c ontact box bracket m ounting 
screw loosened friction tight . position 

the box by means of the e ccentric, so -that the 
marking and spacing gaps are equal when 
there is a maximum clearance between the 
contacts , as determined by engaging the 
clutch and r otating the main shaft . Tighten 
the mounting scr ews and re che ck the adjust­
ment .  

(c) After completing the adjustment ,  replace 
all parts removed in 2 . 1 9 (a) . 

2 .2 0  The followLl').g electr omechanical adjust-
ment pertains to the signal generator 

after installation of the TP303 142 polar line 
keyer  and associated signal generator assembly . 
It may be used in place of  the adjustment in 
2 . 19 with the s ignal generator and l ow-level 
keyer in place . 

2 .  2 1  Alternate adjustment procedure : 

(a) Using an oscilloscope to view the output 
of the polar line keyer (transmitter send ­

ing repeated Y character ) ,  adjust the oscil­
loscope to  trigger at z e r o  volt on  the keyer 
output \Vavef orm .  Be sure to properly zer o 
the vertical amplifier on the scope before 
beginning the adjustment. 

(b) Adjust the scope sweep rate so  as to 
display one complete mark-space portion 

of the signal . 

(c) Adjust the position of the signal generator 
until the mark to spa�P tr �_!!s itior.. c::- 0cc.: ;; 

zer o volt at the center of the horizontal 
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c .  

scale . When the signal generator is properly 
adjusted, the three points at which the wave ­
form passe s thr ough zero volt will divide the 
horizontal axis into two equal segments . 

(d) After the adjustment is made , tighten the 
signal generator bracket screws se -

curely. 
· 

Troubleshooting for the TP32 3 130 Keyer 

2 .22 The following information is a guide for 
trouble shooting : 

Probable Cause 

(a) Cir cuit always Photocell in keyboard or 
marking distributor shorted 

(b) C ir cuit always Photocell in keyboard or 
spacing distributor open circuited 

(c) Mark - space Q3 open and/ or Q2 
bits detectable shorted 
but will not go 
positive on mark 

(d) Mark - space Q4 open and/or Ql 
bits dete ctable shorted 
but will not go 
negative on 
space 

D .  Adjustments for the TP323 130  Keyer 

2 .2 3  Using an oscilloscope to view the output 
of the polar line keyer (transmitter send ­

ing repeated Y character) , adjust the oscillo­
scope to  tr igger at zero volt on the keyer output 
waveform .  Be sure to pr operly zero the vertical 
amplifier on the scope before beginning the ad­
justment. 

(a) Adjust the scope sweep rate so as to 
display one complete mark- space portion 

of the signal . 

(b) Adjust the 5 megohm trimpot of the 
keyer until the mark to space transition 

cr osses zero volt at the center of the hori­
zontal scale . When the keyer is properly ad­
justed, the three points at which the wave ­
form passes through zero volt will divide the 
horizontal axis into two segments that are 
within 10 per cent of each other . The output 
voltage peaks will als o  be within 10  per cent 
of each other . 
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(c) After the adjustment is made , the ad­
justing screw may be sealed. This com­

pletes the adjustment . 

C LUTCH MAGNET DRIVER (TP32 1 991) 

The clutch magnet driver (CMD) is a 
circuit card assembly that needs only to be 
plugged into a properly keyed 15-pin recep­
tacle which is wired into an appropriate 
electrical service assembly (ESA) . 

2 . 24 It is recommended that any damaged 
clutch magnet dr iver (C:MD) unit be re ­

placed in the field and maintained in a repair 
center . The repair center should have equip­
ment capable of simulating normal operating 
conditions .  

2 .2 5  It i s  al so recommended that the CMD be 
radio frequency interference (rfi) sup­

pression tested after repair and prior to final 
installation. Failures from this standpoint are 
not nece ssarily recognized by monitoring a 
typical communications operation. 

A.  Tr oubleshooting 

2 .26  The following information may be used as 
a guide for trouble shooting the TP3 1 2 99 1  

clutch magnet driver : 

Symptom 

(a) Switching levels 
out of tolerance 

(b) C ircuit always 
marking 

(c) C ircuit always 
spacing 

(d) Output current 
too high 

Probable Cause 

( 1) Improper adjustment 
of R7 

(2) Ql low gain 

(3) CR7 defe ctive or out 
of tolerance 

( 1) Q3 open 

(2 )  Q 1 ,  Q2 , or Q4 
colle ctor-emitter 
shorted 

( 1)  Ql, Q2 , or Q4 open 

(2) Q3 collector -e mitter 
shorted 

(3 )  CR8 open 

( 1) CR2 open 

(2 ) R 1 7 out of tolerance 

Note: 

Symptom 



Pr obable Cause 

(e) Output current ( 1) R2 improperly ad -
too low justed or defective 

(2) R 1 7  out of tolerance 

(f) Transient sup - ( 1) C R9 open 
pres sor network 
ineffe ctive (2) Rl6 open 

(3) C 4  open 

B .  Adjustments 

Note : No me chanical adjustments are re ­
quired on the TP32 1 99 1  clutch magnet dr iver . 
If necessary, the driver may be electrically 
adjusted as outlined below. 

2 .2 7  The following instruments are required 
for making TP32 199 1 clutch magnet 

driver (CMD) electrical adjustments (refer to 
schematic wir ing diagram for l ocation of circuit 
elements) : 

(a) Milliammeter (to measure 1 5  ma) with 
accuracy of �0 percent.  

(b) Plus 6 volts 2:20 per cent de sour ce (re ­
quired power le ss th.an 6 1nilliwatts) . 

(c) Transmitter distr ibutor with ser ie s  c on­
nected 2 5 6M clutch coils . 

ISS 1 ,  SE C TION 5 7 3 - 6 1 3 - 3 00TC 

2 .2 8 Terminate the output of the driver with 
a transmitter distr ibutor clutch asse mbly 

utilizing two 2 5 6M coils in ser ie s  (pins A or B 
and K, L ,  or M) . 

2 .2 9  Place a milliammeter in ser ie s  (conne ct 
positive terminal of meter to te st point 

T4) with the zener re gulator diode C R2 (mounted 
on the heat sink) . 

2 . 3 0  With normal p ower appl ied t o  the c ir cuit 
( -t47 to +53 v de and - 6  v de) , and a +6 

volt input to pin N or P ,  adjust R2 for 1 5  rna of 
zener current .  Se cure the wiper of R2 , by ap ­
plying an appropr iate cement, to prevent ac � 
cidental rotation. Re m ove the +6 volt input . 

2 .3 1  Short the il�put to comn1on (pins N or P 
to K, L ,  or M) and adjust R7 until the 

clutch magnet change s state . Note the position 
of the potentiometer . 

2 .3 2  Rotate R7 back until the clutch magnet 
returns to its initial state . 

2 .33 Set the potentiometer m idway betwee n  
the two positions obtained in 2 .3 1 and 

2 .32 . 

2 .34 Secure the adjustment by applying an 
appr opriate cement to the potentiometer 

adjustment screw. 

2 .3 5  Remove power and solder the zener diode 
lead to the cathocle pin nearest the com ­

ponent side of the card . 
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