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DEPARTMENT OF DEFENSE
NATIONAL SECURITY AGENCY
WASHINGTON 25, D, C.

15 March 1963

REPAIR AND MAINTENANCE INSTRUCTIONS FOR TSEC/KW.7
Veolyme ll—Preventive Maintenance, Troubleshooting and Diagrams

LETTER OF PROMULGATION

1. This is a CONFIDENTIAL registered publication and will be handled, stored, accounted for
and destroyed in accordance with current regulations of the appropriate Department, Agency, or other
controlling authority pertaining to registered cryptomaterial. Formal authorization for access to
CONFIDENTIAL cryptomaterial {8 required for personnel to have access to this publication.

2. This publication will become effective upon receipt. Specific disposition instructions for this
mhm:ntion will be issued by the appropriate Department, Agency, or other controlling authority.
ion for the tual destruction of this publication will be issued at an approyrhte time

by the Director, National Security Agency.

3. A dments to this i will be pr by means of printed or electrically trans~
mitted amendments. Individuals entering such shall so indicate on the ‘“Record of
Amendments’’ page included herein as page 5.

4. This publication is distributed to authorized holders of TSEC/KW-7.

5. THIS PUBLICATION CONTAINS INFORMATION AFFECTING THE NATIONAL DEFENSE OF
THE UNITED STATES WITHIN THE MEANING OF THE ESPIONAGE LAWS, TITLE 18, U.S.C., SEC-
TIONS 793, 794, AND 788. ITS TRANSMISSION OR THE REVELATION OF ITS CONTENTS IN ANY
MANNER TO AN UNAUTHORIZED PERSON IS PROHIBITED BY LAW.

6. Classified extracts from this publication may be made as necessary. Such extracts will be
classified CONFIDENTIAL, marked CRYPTO, and accounted for locally until destroyed by burning.
Formal authorization for access to CONFIDENTXAL crmomaterm is required for personnel to have
access to such extracts.

7. This publication may not be carried in aircraft for use therein.

f;»-'- Q. Bl

GORDON A, BLAKE
Lieutenant General, USAF
' Director
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CHAPTER 1
INTRODUCTION AND CLASSIFICATION

1000—~INTRODUCTION

cations should be forwarded through proper Service or Agency channels to Aasistant Director, NSA,
for Communicxtlom Security, 3801 Nebraska Avenue, N.W,, Washington 25, D.C., ATTN: 82. The

1001. € —This publi is Volume II of three volumes containing repair and
information for the TSEC/KW-7 Electronic Tactical Teletypewriter Security Equipment. It also
contains information about the following special-purpose ancillary units designed to operate with the
KW-7: Remote Control Unit, Functional Remote Control Unit and the Two-Wire Loop Adapter.
The short and long titles of Volumes I and III are as follows:

Short Title Long Title

KAM-143B/TSEC Repalr and Maintenance Instructions
for TSEC/KW-17 (FOUO) - (Volume I
-Description, Installation and Theory
of Operation). .
Repair and Maintenance Instructions

for KW-T (FOUO) - (Volume Il
Olustrated Parts Lists).

Personnel maintaining the TSEC/KW-7 will needall three volumes. A fourth publication, KAM-146A/
TS8EC, ‘“‘Limited Repair and Maintenance Instructions for TSEC/KW-7"’, is a special-purpose docu~

ment designed for who will be to perform limited maintenance.

KAM- 1454/ TSEC

1002. Operating instructions.—Operating instructions for the TSEC/KW-7 are contained in the ef-
fective edition of KAO-83/TSEC. Maintenance personnel should familiarize themselves with this

publication.

1003. Qualifi for Mai l.—No persons will attempt to perform repair and
maintenance work on the TSEC/XW-’I mlen they have completed an approved course of instruction
in the of this

1004. Modification of Equi t.—No will be made to the TSEC/KW-7 without prior

authorization by the MrecMr, ‘National Security Agency. Correspondence pertaining to such modifi-

{KABs) which have been issued by the National Security Agency for the
TSEC/XW-~17 a.re u;ted on the last page of chapter 2, KAM-143B/TSEC.

1008. C and R dati C ts and dations regarding the TSEC/KW-7
or the contents of this manual are invited. Such and r should be forwarded
{except as noted below) through proper Bervice or Agency channels to the Assistant Director, NSA,

for C Security, ity Agency, 3801 Nebraska Avenue, N.W., Washington 25,
D.C. ATTN: S2. .
For Army Accounts:

Comments regarding this manual or the will be for through 1s to the

Commanding Officer, U.S. Army Signal C
Arlington 12, Virginia, ATTN: SIGCR-4.

1100-CLASSIFICATION

Security Agency, Arun.gton Hall Station,

1101. Classification of KAM-.144B /TSEC.—This book i5 a registered publication and is classified
> Formal authorization for access to CONFIDENTIAL cryptomaterial is
required for peuonnel to have access to this publication.

1102. Classification of Equi t.-The KW-7 is classified CONFIDENTIAL, CRYPTO. For in-
structions regarding access to the equipment, and for classifications of individual components, see
chnyter 1 of KAM-143B/TSEC.

|103 Safeguarding the TSEC/KW-7.~ The KW-7 will be handled and acco\mted for in accordance
with the regulations of each Service or Federsl agency go ed crypto-
material. Specific requirements for the proper safeguarding ot rensured cryptomteﬂal are con-
tained in the effective edition of KAG-1/TSEC, KAG-8/TSEC and KAG-9/TSEC.

ORIGINAL
Reverse (Page 14) Blank




___DOCID: 3559657




DOCID: 3559657

- CONFRENIAL_ KAM-1448/TSEC

CHAPTER 2
PREVENTIVE MAINTENANCE
2000—~GENERAL WARNING: PROLONGED BREATHING OF CLEANING COMPOUND IS DANGEROUS.
MAKE SURE THAT ADEQUATE VENTILATION IS PROVIDED. CLEANING
2001. Introducti This pter is divided into three Sections: Section 26#f—~General; Section COMPOUND IS FLAMMABLE; DO NOT USE NEAR A FLAME.
c —Pe 3 tena purpos maintenanc
2169 P and and 226~ Per Testing. Section 24@f defines the 2003. Maintenance Controls.—For general reference es, the KW-7 te e controls are
areas to be covered during preventive and general section 2198 {llustrated in figures 2-1 and 2-2 and described in table 3-1
contains instructions for inspecting and cleaning various system areas, components, chassis, etc.; Lt .
section 22PF contains instructions for performing a complete performance test on the KW-7 to TABLE 2-1.-~MAINTENANCE CONTROLS .
determine that the equipment is operating properly. Panel Marking Type Tocati Fig. Function
2002. Preventive Maintenance Usage.— Preventive maintenance is that work performed on a system -53v ADJ Potentiometer Power Supply 2-1 -53 volt adjustment
or sy to that the is in working order. Both mechanical and operational R49
preventive maintenance routines should be performed, and all parts should be checked for dirt, rust, N * Py Suppl! " - stn
corrosion, fungus and ordinary signs of wear., In this manner the troubleshooting tec!mique,- em—‘ 16V ADJ Poteg;imeter r y 21 18 volt adj ent
ployed in chapter 3 may be held to a minimum. The following paragraphs describe the general
nature of preventive maintenance and general practices normally assoctated with preventive main- -24V ADJ Potentjometer Power Supply 2-1 ~24 volt adjustment
tenance. R29
a. Period of Preventive Maintenance,—The time required for preventive maintenance performed on -6V ADJ Pote:;:llo'meter Power Supply 2-1 =6 volt adjustment
operational equipment must, for obvious reasons, be held to a minimum. Some systems are .
allowed extensive ‘‘down-times’’ while others are allowed very litile. The KW-7 equipment +6V ADJ Potentiometer Power Supply 2-1 +8 volt adjustment
should hav; preventive maintenance performed on it at intervals determined by actual usage. R7
If the KW-7 is operating 24 hours a day, it is necessary that periodic preventive maintenance be
performed on the equipment. In the ev'ent that the KW-7 equipment is not employed over a long FREQ ADJ Variable Control Time Standard 2-2 z_?';t:n mm:wn:
period of time the periodic pr will be upon practical judgment, . quency
official scheduling, ambient operau.nz conditions, ete. ALARM Toggle Switch Top Left Rear 2-2 Enables operator to
b. General Pr Instructi To reduce the time required to perform preven- ON/OFF e of KW-7 disable audible alarm
tive maintenance, certain operating practices should be observed at all times, It should be LOOP-OUTPUT Potentiometer Top Center 2-2 Enables operator to
menuoned that all operating technlques and practices discussed in section 2¢gp are ADJUST R14 Rear of KW-7 adjust loop current ocutput

the availability of In many cases the exact techniques employed will
dapend upon cognizant personnel.

{1) I possible, disconnect the KW-7 from the signal line.
{2) Remove the power cord from the power source.,

2004. Fuses and Test Jacks.—The fuses in the KW-7 are {liustrated in figure 2-4 and described in
table 2-2. Card signals are described in table 2-3. B

TABLE 2-2.—FUSES

Panel Marking Type Location Fig. . Function
(3) Use a clean, dry, lint~free cloth or a dry brush for cleaning purposes. ~24 VDC 5 amp fuse Filter A17 2-3 Protects do-to-de
(4) Use No. #gfg sandpaper to remove corrosion. ° F1 converter
(5) When possible, use a cloth with solventto clean all metallic parts (except electrical +24 VDC S amp fuse Filter A17 2-3 Protects dc-to-dc
contacts). 3 F2 converter
(6) Dipping an orange stick in a P and all g the pound to drip onto 115/238 VAC 2 amp fuse Filter A17 2-3 Protects ac~-to-dc
electrical contacts is an excellent ct R the cleanl d care- F3 converter
fully with a clean dry cloth. 115/238 VAC 2 amp tuse Filter A17 23 Protects ac-to~dc
Note: Use a cleaning compound approved by the cognizant Service or Agency. F4 converter

Ay
G ONFHRENTHir————— ORIGINAL 1 5
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TABLE 2-3. ~CARD SIGNALS

KAM-144B/TSEC

TABLE 2-3 (Continued)

Card Signal Connectar Signal Descrip Card Sigual Connector Signal Description
E-AJK (A1) Set 8 System initial set pulse E-AJJ (A2)
(Cont.) 3 D ¥ code combiner input
F Drive Pulse c Fibonacci shift register drive pulse
: +8V Power supply voltage
A 2 Fihonacei feedback signal
-8v 17 Power supply voltage
x 1 nACC) 3
GRD 19 Ground
E3 x ¥ code combiner input
_ PR . 3 x »Fxbmucci'ﬁm'rme.r, output'stage -
2 19 ¥ code combiner input no, 32
+6V 7 Power supply voltage 32 21 Fibonacci shift register, output stage
no. 32
-8V 17 Power supply voltage o
GND 19 Ground T 3 ¥ code combiner input
16 F Fibonacei shift register, output stage ri 5 ¥F code combiner input
no. 16
L E Fibonacel shift register, output stage P R P code combiner output
oo q E G code combiner output
B y T code combiner inut ¥ B ¥ code combiner output
T3 21 ¥ code combiner input
¥ 22 F code combiner output E-AJM (A3) YN-1 5 An intermediate code form
-} z ‘$ code combiner output B M T code combiner output
H P T code combiner output SET N System initial set pulse
E-AJJ (A2) SET 8 System initial set pulse KG ! iy Vgl for ey generator
F Drive Pulse 9 Fibonacci shift register drive pulse G 2 "”!f§ slgral for Key generator
18 4 nacel shilt r , output stage activ
6. 18 START 3 Time interval decoded from output
16 1 Fibonacei shift register, output stage counter
no. 16 STOP 4 Time interval decoded from output
™ 2 ¥ code combiner input counter
= CONFBENTALT— ORIGINAL ] 6
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G ONEDENT M r—— KAM-144B/TSEC
TABLE 2-3 (Continued) TABLE 2-3 (Continued)
Card Signal Conpector Signal Description Card signal Congector Signal Description
E-AJM (A3) i
= E-AJL (A4) 21 12 Output data form prior to start and
(Cont,) M B Gating Tevel that indicates data i
m[% stop bauds addition
2 1 Fibonacci shift register, stage
PCH w Phasing counter, stage # output s no. 32 output egt ’ €
BG - NO v BG and Normal
— R F Drive Pulse 3 Fibonacci shift register drive pulse
PC1 X Phasing counter, stage 1 output
32 2 Fibonacei shift register, stage
s. ¥ Y Send and Normal no. 32 output
WPM1gg [of 1@ words per minute SET L System initial set pulse
WPM67 K 67 words per minute +6V Power supply voltage
NORMAL 3 J -6V 17 Power supply voltage
SEND 2 Y GRD 19 Ground
8 P % code combiner inverted output NORMAL 2 18
YN-1 A An intermediate code form z3 15 Output data form after start and stop
bauds addition
T Extensor (SRX) output
AT3A 4 Alarm test switch output -
+6V 7 Power supply voltage
g D 8 code combiner cutput
-6V 17 Power supply voltage
T K T code combiner output
GRD 18 Ground
. T&N s Indicator or Normal
E ensor outpu R
OBR T Qutput bit rate
21 D Output data form prior to start and
stop bauds addition PLAIN A
w R An intermediate code form q 138 G code combiner ocutput
v s Output of auto key generator r 3 F code combiner output
22 An Intermediate code form A Y Fibonacei feedback signal
—eONHOEN I ORIGINAL 17 .
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KAM-144B/TSEC

TABLE 2-3 (Continued)

card Signal e oo Signal Description Card Signal Ca“;::‘" Signal Description
E-AJL (A4) E-~AJO (A5)
{Cant.} ATS3A N Alarm test switch cutput (Cont.} 16N 4 Indicator and Normal
Z1A 11 Output data form prior to addition of +8V 7 Power supply voltage
start and stop bauds
-6V 17 Power supply voltage
35 3 Fibonacel shift register, stage
no. 32 output GRD 18 Ground
k1] Z Fibonacci shilt register, stage SET L System initial set pulse -
no. 39 oufput
AT3A Alarm test switch output
a9 22 - Fibonacci shift register, stage -
no. 39 output GEO Gated extensor output, crypto sync
line
¥N-1 An intermediate code form
NORMAL 1 U
¥N-1 c An Infermediate code form
KG 11 Timing signal for key generatar
NORMAL 3 19 activity
A 21 Fibonacci feedback signal z2 9 An intermediate code form
KG R Timing signal for key generator NORMAL 2 8
activity
NORMAL H
£33 F 1al point, F drive pulse deletion
tevel 35 J Fibonacci shift register, stage
_ no. 35 output
8 8 B code combiner inverted output
_ 39 D Fibonacel shift register, stage
A w Fibonacci feedback signal no. 39 output
AT4B M Alarm test switch output A E Fibonacci fee signal
O Bt sate . n 13 Fibonaccl shift register, stage
E-AJO (A5) OBR1 M Output bit rate 20038 odtoat >
w An intermediate code form
w ¢ An intermediate code form ATS P Alarm test switch output
ATZA B Alarm test SWItCh outpit A 14 Fibonacet feedback signal
{ ASP ! Alarm sampling pulse ATS R Alarm test switch output
—EONRHBENFH AL 1 8
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TABLE 2-3 (Continued) TABLE 2-3 (Continued)
Card Signal Connector Signal Description Card Signal C‘""‘Pﬁ"" Signal Description
E-AJO (A5) E-AJO (AS5)
(Cont.) GZO Gated Z stream output, data line (Cont.) BUZ 1 w - Audible alarm actuator

v Output of auto key generator E-AJN (A8) INDC D Tndicator counter

w 15 An Intermediate code form SE1 15 Send switch output

EERD 1 8 SE2 x Send switch output

PLAIN 12 oce 21 Output counter, stage 6

E 21 Extensor (SRX) output CTRP w F oomier

ziA 19 Al st ey | Maattica -2av 14 Power supply voltage

E 28 Extensor (SRX) output +8V 7 Power supply voltage

Z1A 22 Output data form prior to addition P 13 gl“l:l’:" counter character rate timing

. of start and stop bauds ~

ATS 18 Alarm test switch output INDC 1 Indicator counter

AT? x Alarm test switch output -ev 1 Power supply voltage

ATIA Alarm Test switch outpat GRD 18 Ground

ALARM 1 z Condition indicative of a compro- SNB J :{;’_‘gg pp“‘" (receive mode) for M
mising failure which will disable
transmitter SNA 9 Something not available (data pres-

ALARM 1 A Condition indicative of a compro- ence level)
2::1::“2:['\1“ which will disable PLAIN 26

ALLR 8 Alarm lamp remote AT4A 11 Alarm test switch output

ALL 5 Alarm lamp ocg Output counter, stage §

TEX 16 Text : CIxX B Clear X register

TEX1 Y Tk §P %hl point, F drive pulse deletion

—CONHBENTIT— ORIGINAL 19
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TABLE 2-3 (Continued)

— C P, -
Card Signal Pin Signal Description Card Signal Pin Signal Description
E-AJN (A6) KG 4 Timing signal for key generator E-AJN (A6) POWER SET c A special purpose get pulse
(Cont.) activity (Cont, )
SEND 1 v
ucG L Lock in gate
ALARM SET Y Level from alarm test switch which E-AJQ (A7) LINE IN E Gated Tine cutput
generates set pulses
OBR - BIT1 A Gutput bit rate and bit 1
-NORMAL 1 F -
OBR1 D Output bit rate
BREAR E
SEND 1 5
BRLR S Break lamp remote
&R c Tndicator or Normal
BRL N Break lamp
START 6
SEND 16
+6V 7 Power supply voltage
BREAK 19
_— -8V 17 Power supply voltage
I&N 8 Todicator or Normal
GRD 19 Ground
I&N H Indicator or Normal
TMSTD Y Time standard
NORMAL 2 A
189KC B 1B6KC (internal or external) timing
NORMAL 3 [ pulse to timing counter
NORMAL 2 5 SET z System initial set pulse
SEND 2 u WPME7 67 words per minute
BEND 1 P ’ WPM104 X 189 words per minute
BG 18 Gating level for CLX sG F Slow gate
SEND R ’ o .
140KC A K Internall; nerated 19KC signa!
SET System inftial set pulse . v &
SET 1 12 Input to SET driver CLOCK v Corrected system timing pulses
QN D RN ORIGINAL 20
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TABLE 2-3 (Continued) TABLE 2.3 {(Continued)
Card Signal Confector Signal Description Card signal Connector Signal Description
E-AJP (A8) CLOCK 2 Corrected system timing pulse E-AJP ()AB) LG 18 Lock in gate
{Cont.
-24v 14 Power supply voltage PCl 9 ‘counter,
+8V T Power supply voltage TR 5 Phasing counter, stage B
-6V 17 Power supply voltage k3 1 A pulse used to measure MOD 8
s acters
GRD 19 Ground
1cT A Input counter, stage 7
TRB 3 Transfer pulse, B register
IBR1 w Input bit rate
TRA 4 Transfer pulse, A register
POWER SET 26 A special purpose set pulse E-AJJ (A9) s. N A Send and Normal
L 21 Tnput charactér (fixed length) gating - »d 3 P pulse delayed
fevel
SEND 2 H
‘ BG D Gating Tevel for CLX
SET 1 System Initial set pulse
SEND 3 [}
SHIFT-A R SRA register shift pulse
NORMAL 3 C
ABIN 4 Input of A and B registers
LOsST F Line in schmitt trigger .
XEIN 5 Input of A and B registers
MOD 6 Y Input counter counting mode (6 bauds
per cycle) CTRP 21 P counter
LOIG K Loop in gate M2B B RAndmnlzer output to SRA2
NT 22 Non-synchronous continuous CIX 19 ‘Clear X reglster
SEND 1 16 TRA P Trausfer pulse, A register
PA z Plain asynchronous ™De 22 Indicator counter
CLX 18 Clear X register NORMAL 2 X
IBR v Input bit rate IRDC Y Tndicator counter
—CONRRENHA— ORIGINAL 21
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TABLE 2-3 {Continued) TABLE 2-3 (Continued)
Card Signal——| cmpfn"‘“ Signal Deseription Card sigral Conpec Signal Description
E-AJJ (A9) E-AJR (A18) R
(Cont.) OBR1 12 Output bit rate {Cont. } ¢ZBRAZ———] ——B~" "7 ‘shift regfm.m
+6V 7 Power supply voltage - C Gating Tevel for CLX )
-8v 17 Power supply voltage ?_ﬂ? ecogn! con
GRD 1g Ground SET 1 Input to SET driver
3 TRB 26 Transfer pulse, B register BRR 11 “BREAR
SHIFT B [} SRB register shift pulse LIOD M Line out digital
SRA2 11 Shift register A, stage 2 LOST 14 Line in schmitt trigger
SRAS v Shift register A, stage 5 NORMALZ N
SRAS 18 T or A, stage BRK X Signal initiating transmission break
¥ 2 Extensor (BRX) oubput BRLO R Bresk receive lockout
E 8 Extensor (SRX) output oce 2 Output counter, stage 8 output
ZOD w ZERO/ONE indicator message ocg 3 Output counter, stage & output
detector OBR 22 _ Output bit rate
E-AJR (A19) SET 1 System initial set pulse CTRP 29 P counter
CLOCK 2 Corrected system timing pulse CTTRP Y P counter
+6V 7 Power supply voltage oce 21 Output counter, stage 6 output
-8v 17 Power supply voltage OBRT 12 Butput it rate
GRD 18 Ground CTRPL 19 P Gounter, stage 1 output
I&N E Indicator or Normal STOP X
PILD A Phasing or Indicator lamp driver OBR . BT Output bit rate and bit 1
NORMAL 1 H , START T
= GONHDENF A ORIGINAL 2 2
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TABLE 2-3 {Continued) TABLE 2-3 (Continued)
Card Signal Connector Signal Description Card Signat Congector Signal Description
E-AJR (A19) E-AJU (Al1)
(Cont, ) START v (Cont.) -8V 17 Power supply voltage
P 9 Gutput countér character rate timing GRD 18 Ground
pulse ——
. C SEND 1 3
w Qutput counter character rate timing
T palse us N Loop inhibit switch
ICR D Indicator counter reset PR L Plain asynchronous
I ey
(pd | S P pulse delayed LIR 4 Line in relay
OBR1 4 Qutput bit rate M K Gating level that indicates data
activity
CLX b 4 Clear X register
OBR1 18 Output bit rate
TIX 18 Clear X register
NORMAL 3 2
OBR2 v Output bit rate
2 1 Data output in final form (start-stop
BTC 13 Break receive level to break bauds superimposed)
(indicator) character counter
LOCOo A Loop output control
E-AJU (Al1) NORMAL 3 15 PCH U Phasing counter, stage 9 output
ABIN M Input of A and B registers LO12 [] Loop in
IBR 14 Input bit rate P13 8 Plain text safety
SET F System initfal set pulge PC1 T Phasing counter, stage 1 output
T B A pulse used to measure MOD 8 ALARM 1 P
phasing charactera
SEND 1 Y
) (ox g H . Input counter, stage 7 output
SAG 29 Shift A gate
P E Output counter character rate timing
pulse ! iBR1 X Tnput bit rate
+8V 7 Power supply voltage SBG 21 Shift B gate

—aouum— R ORIGINAL 2 3
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TABLE 2-3 (Continued) TABLE 2-3 (Continued)
Y Cara ————Signat~ ——|— CORREtOr g DageFIpHOR Card Signal Conpectar Signal Description
E-AJU (A11) E-AJT (A12) )
(Cont.) OBRI 19 Output it rate (Cont.) ZoD 1 ZERO/ONE indicator message
SEND 22 detector .
+6V 7 Power supply voltage
FL o] Input character (fixed length) gating
Ievel -6V 17 Power supply voltage
D8 16 Down shift BRK 4 Break
- ST [] Ton-synchronous comInuOS GRD 18 Ground
MOD 8 J Input counter counting mode (6 bauds DS S Down shift
per cycle)
SEND 3 A
LOIG D Loop in gate
SET M System initial set pulse
LOOD v Loop out digital
7 C Input counter, stage 7 output
LasT 5 Line in schmitt trigger
SEND Y
SEND 2 R
BRAS w Ehift register A, stage 5 output
FL 8 Input character (fixed length) gating .
evel TEX J Text
SEL 11 Send lamp OBR2 3 Output bit rate
SELR 13 Send lamp remote TEX-1 8 Text
SHIFT-A 2z Register A shift pulse SRAS 12 Shift register A, stage 5 output
SHIFT-B w Register B shift pulse FL 2 Input character (fixed length) gating
level
E-AJT (A12) ICR N Indicator counter reset SEND 2 T
Pd F P pulse delayed NORMAL 3 s
BTC 22 Break receive level to break SET 1 B Input to SET driver
(indicator) character counter
F 19 _1Etﬂﬁ Counter character rate timing
pulse
—CONEDENTH—— 24
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TABLE 2-3 (Continued) TABLE 2-3 (Continued)
Connector Connector
Card Signal Pin Signal Description Card Signal Pin Signal Description
E-AJT (A12) E-AJW (A13)
(Cont. ) INDC 2f Indicator counter (Cont.) +8V 7 Power supply voltage
INDC 21 Tndicator counter -6V 17 Power supply voltage
4 4 evel cates GRD 18 Ground
activ
— AN 19 pul and B registers
Pd B Ppulse delayed
RNA2 8 Randomizer (stage 2)
LI0D K Line out digital
ATZ8 T Alarm test switch output
LOCO Loop out control
SET 22 System initial set pulse
SNA 18 Something not available (data
presence level) OBR2 b4 Output bit rate
TRA Transfer pulse, A register M2A v Randomizer output to alarm
SAG Shift A gate M2B 21 Randomizer output to SRA2
SNB Timing pulse (receive mode) for M PLAIN-1 X
flip-fiop
BREAK 3
SBG D Shift B gate
BUZ1 [ Audible alarm actuator
M X Gating level that indicates data
activity CLOCK B Corrected system timing pulses
TRB U Transfer pulse, B register ocs H Output counter, atage 8
ALARM 1 9 Condition indicative of a compromising
E-AJW (A13) S08 2 Special one shot (randomizer) cutput Iailure which will disable transmitter
ATIB P Alarm test switch output CTRPZ2 11 caunter '
RNA1 R Randomizer (stage 1) D eve 5
ac
CTRP 1 P counter
NORMAL3 12
N 5 Indicator or Normal
Z1A 16 Output data form prior to addition of
PLAIN 4 start-stop bauds

ORIGINAL 2 5
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TABLE 2-3 (Continued) TABLE 2-3 (Continued)
SR ESPy P —
Card Signal i Signal Description Card signal C"";:"" Signal Description
E-AJW (A13) E-AJV (A14) LIR 3 Line in relay
{Cont. ) START 18 -
. ALARM SET u Level from alarm test switch which
STOP 14 generates set pulses
NORMAL 13 AUDO1 Audible alarm
b3 Extensor (SRX) output REDR D Relay driver
5 SEND2 LOA1 19 Loop output analog 1
ML L MI lamp -48VR 16 Zener controlled 40 volt reference
ASP 26 Alarm sampling pulse for loop out circuits
ACT Activity (PTS function) -iev 2 Power supply voltage
AUDOL X Audible alarm -s3v 1z Power supply voltage
OBRT )4 Tutput Bif rate
REDR A Relay driver
+8V Power supply voltage
GZo 15 Gated Z stream output, data line -8V 17 Power supply voltage
23 M An intermediate code form GRD 18 Ground
Z2 J An intermediate code form 2 and Norma/
AT4A M Alarnm test switch output
s-N E Send and Normal
. o LIOD 5 Line out digital
GEC F Gated extensor output, crypto sync LOOD c Loop out digital
lne
t
AT4B c Alarm test switch output LoAZ 2 Loop cut analog 2
LOOA B Loop out analog
Z1A U Qutput data form prior to addition of
shr;-ah—)p Bauds LIOR 4 Line out relay
SEND3 8 LIOA [ Line out analog
DI N ORIGINAL 2 6
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TABLE 2-3 (Contimued) TABLE 2-4.~EQUIPMENT INSPECTION
Card Signal Conl:;::tor Signal Description Part Damaging Condition
Overall Overheating, which is indicated by discoloration,
E-AJV (A14) blistering, bulging of parts or containers, or
(Cont.) AUDO2 1 Audible alarm peculiar odors. Leakage of insulating compounds.
Dirt, corrosion, rust, mildew, or fungus growth.
NCL E Negative coll (TD step relay) Leads Looseness or separation, corrosion, or damaged. [~
TDS1 K Transmitter-Distributor step pulse 1 Terminal Connections Corrosion, dirt, or damage.
PCL F Positive coll (TD step relay) L ’ e d
- Switches Loose mounting and connections. Pitting, dirt, cor-
LOOP v Loop out positive rosion, or wear of accessible contacts. Freedom
in action.
LoAs » Loop out analog 3 Pushbutton Lamp Dirt or damage.
ZR 15 Zener reference b. Cleaning,—All parts, except electrical contact , should be ¢l d with a clenn, lint-free
cloth, or a brush moistened with an approved solvent. When cl has been np
LOON2 T Loop out negative 2 white film deposit remaining after the fluid dries must be wiped off. Electrical contact surfaces
should be cleaned with a clean, lint-free cloth moistened with trichloroethylene. Table 2-5
SOs 11 Special one-shot (randomizer) output presents, in tabular form, the procedures for cleaning various areas of the equipment.
WARNING: CARE SHOULD BE EXERCISED WHEN USING TRICHLOROETHYLENE AS A
RNAL R Randomizer (stage 1) CLEANING AGENT. ALTHOUGH THIS SOLVENT IS A NON-INFLAMMABLE
AND NON-EXPLOSIVE LIQUID, IT CAN PRODUCE TOXIC EFFECTS. RE-
M2 H Randomizer output to SRA2 PEATED CONTACT WITH THE SKIN CAN CAUSE IRRITATION, RUBBER GLOVES
SHOULD BE WORN WHEN USING THIS SOLVENT. DO NOT APPLY TRICHLORO~-
M2A N Randomizer ontput to alarm logic ETHYLENE TO POLYSTYRENE, LUCITE, PLEXIGLASS, OR SIMILAR PLASTICS.
RNA2 s Randomizer (stage 2) INSTEAD USE DRY CLEANING SOLVENT,

2100—INSPECTION, CLEANING, AND LUBRICATION

TABLE 2-5.—CLEANING PROCEDURES

Part or Area

Cleaning Procedure

2101. Schedule for Inspection, Cleaning, and Lubrication.— The KW-7 requires no lubrication but should
be inspected for physical damage and cleaned at least weekly. Environmental conditions may cause
the frequency of these checks to vary.

2102. Instructions for Inspection and Cleaning.
a. Inspection.—A careful inspection of all parts of the equipment is most important since it deter-

mines the for other pr Table 2-4 presents the methods for in-
specting the equipment.

—CONDENTRT—

Inaccessible areas or areas where
loose dirt has accumulated.

Element and logic packages, elec-
tronic chassis, contacts and ter-
minals.

1) Corrosion

Dry, compressed air may be used if the lne
pressure does not exceed 6g psi. Clear air
line of ¢ prior to

1) Clean with No. #fgf sandpaper and then
polish with a clean, dry lint-free cloth.

ORIGINAL
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‘TABLE 2-5 (Continued) TABLE 2-6 (Continued)
——Part-or-Area ‘Cleaning Procedure
Test Equipment Quantity Notes
2) Dirt, mildew, or fungus 2) Clean with a dry, lint-free cloth or brush
‘with trichlor Oscilloscope, Tektronix 535 1
' (or equivalent)
Corroded switch contacts with blade, ping the
blade clean by wiping it frequently with a Voltmeter, AC 115/23§ volts 1
clean, dry, lint-free cloth moistened with
trichloroethylene, Voltmeter, Digital 1
2200—-PERFORMANCE TESTING Ammeter, DC, 2§ to 8¢ ma. 1
- 2201. Explandtion of Perfo sdures.—The performance testing Vprvoe'e&:;al as pre- Multimeter 1
sented in this section serve the dual purpose of determining the operational capability of the equip-
ment as part of a gcheduled testing program and aiding the technician in troubleshooting the func- Potentiometer, 7888 ohm, 2
tional units of the system. Two KW-7 units—one, the unit under test, and the other, a unit known 25 watt
to be operational—are utilized to facilitate testing. In this manner, the unit can be thoroughly tested
in all phases of operation by on-line conditi Resistor, 196§ ohm, 5 watt 1
Note: I‘f abnormal indications :ro oh?om‘: cdurlngr ;.ny test, reference should be made to the Reststor, 588 ohm, § watt 1
i i y 2203. Test P d -For a check of the KW-7, the following test procedures should
zz&zu ';‘_‘;c?;":;'“' Required.—Table 2-6 defines the test used to the ! be in the seqt given to ensure that the equipment is tested in the proper manner.

TABLE 2-6.—TEST EQUIPMENT REQUIRED FOR
PREVENTIVE MAINTENANCE TESTING

Note: Reference is made in the procedures to adjustmentof the line and the loop currents. These
adjustments should be made to the value (either 2@ ma or 6 ma.) for the teletypewriter
equipment and the line conditions.

uipme Quant a. Initial Test Setup.—The following test procedures are preliminary tests. Two KW-7’s will be
Test Eq nt ity Notes employed for these tests. For this reason the following steps will define the unit under test as
Teletypewriter, 86 wpm 2 KBD Filters Removed STATION A KW-7 and the reference unit as STATION B KW-7.
»
(1) Set the switches on both KW-7A and KW-7B to the positions indicated in table 2-7.
Teletypewriter, 16§ wpm 2 KBD Filters Removed TABLE 2-%.—! AL HS INGS
144 wpm Step TD 1 Line Filters Switeh Location 50
86 wpen TD 2 Line Filters Removed Power ON-OFF Front Panel OFF
60 wpm TD 1 Line Filters Installed Alarm Test Front Panel OFF
168 wpm TD 2 Lipe Filters Removed PCR Switch Front Panel CIPHER
TT st
'Y Test Tape 2 Line Input Time Standard Area 26
| DC Power Supply, 126-148 1 '
| volts, 268 ma. Loop Output Card Al4 1]
ORIGINAL 2 8
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TABLE 2-7 (Continued) TABLE 2-8 (Continued)
Switch Location Setting From Combiner ‘To Register
Board Jack Card Terminal |
Speed Selector Rear of Unit . |
14 B1f
Break Function Rear of Unit ON
11 c11
Alarm ON-OFF Time Standard Area ON
12 c12
‘TD Step Time Standard Area CONT.
13 (o3
115-238 VAC Main Filter Applicable Position
14 Ci4 ,
*Set SPEED SELECTOR switch to setting determined by teletypewriters being used. 15 c15
(2) Perform the wiring connections indicated in figure 2-8. 18 C16
(3) Unlock the patch cord front cover and perform the wiring connections indicated in table 2-8. 1 b17
WARNING: THE PATCH CORDS MUST NEVER BE SET AS SHOWN IN TABLE 2-8 WHEN
‘THE KW-7 I8 CONNECTED TO THE LINE. 18 D18 st
19 D19 . ‘
TABLE 2-8.—PATCH CORD TEST ARRANGEMENT 4
26 D2g =
From Combiner To Register -
Board Jack Card Terminal 21 D21
1 Al 22 D22
2 A2 23 E23
3 As 24 E24 i
4 Ad 25 E25 '
5 AS 26 F26
6 A6 ’ 27 F27
7 B? 28 F28
8 B8 29 F29
9 Bo 39 F3g

—CONFDENTIAL— ORIGINAL 29
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Figure 2-1,—Power Supply, Top View (Cover Removed).

Figure 2-2.—KW-7, Top View (Cover Removed).
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Figure 2-3.—KW-7, Rear View.
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Figure 2-4.—KW-7, Front View.
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Figure 2-5.—~KW-7, Bottom View (Cover Removed).

Figure 2-6.—~Front View of Remote Control Unit.
ORIGINAL
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Figure 2-7.—Rear View of Remote Control Unit. Figure 2-8.—Front View of Loop Adapter Unit.
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Figure 2-9.—Front View of Functional Remote Control Unit. Figure 2-18.—Rear View of Functional Remote Control Unit.
——CONFBENTA—
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(4) Place the POWER ON-OFF switch in the ON position and observe that the POWER ON in-
dicator lamp b llow a fi inute warm-up period before performing
any further steps.

b. Power Supply Adjustments.

(1) Remove the power supply top cover from the unit under test. Using a multimeter, measure
the voltages indicated in table 2-0. Make any adjustments necessary to bring the voltages
within tolerance.

TABLE 2-9.— POWER SUPPLY OUTPUT VOLTAGE MEASUREMENTS

Voltage Tet:olxmt Tas;r DPolnt Adj umxmu:ou e
w6 J3 J2(GND) 46V ADJ +5.82V +6.18V
-6 J4 J2(GND) -6V ADJ -5.82v -6.18V
18 Js J2(GND) -18V ADJ 1764V -18.36V
24 . 38 J2(GND) -24v ADJ -23.28v -24.72v
-53 a1 J2(GND) -53V ADJ -50.35V -55.85V

(2) with an oscilloscope, check the ripple at the test points indicated in table 2-8. The ripple
shall not exceed §.3 volts peak-to-peak at any point.

c. Loop Curvent Adjustments.

(1) Connect a ter in series the spade lug on the end of the W7
cable signal output lenda trom J7 (STATION A) and its corresponding terminal on the tele-
typewriter. Leave the other signal output lead connected to the teletypewriter. (See fig. 2-8.)

(2) Remove card E-AJV (STATION A) and place the LOOP OUTPUT switch, located on the card,
in the 6§ position. (This switch may already be in the 66 position.) Replace the card.

Note: If the teletypewriters in use are equipped with current adjusting controls, turn
these controls to the maximum current position.

(3) Adjust the LOOP OUTPUT ADJUST potentiometer (STATION A) until a reading of 66 milli-
amperes is observed on the multimeter.

(4) Remove card E-AJV (STATION A) and phce the LOOP OUTPUT switch in the 2§ position.
Replace the card.

Repeat step (3) observing for an

[

of 26 milliamp on the 4 .
d. Break Character Counter Test.

(1) Connect the oscilloscope sync lead to test point TP-8 (Card E-AJR) and the scope test lead
to test point TP-5 (Card E-AJR).

T CONMBEN T ——
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(2) Adjust the oscilloscope for negati
seconds per centimeter.

(3) Press the BREAK pushbotton/indicator (S4) and observe the oscilloscope for a waveform.
Measure from the start of sweep to fall of the pulse from § to -6 volts.

Note: Oscilloscope measurement will vary with the teletypewriter being used as follows:

synchr ion with 2 sweep time of 20 milli-

Teletypewriter Measurement
6¢ wpm 1865 Milliseconds + Scope Error
87 wpm 1688 Milliseconds + Scope Error
14 wpm 1117 Milliseconds + Scope Error
(4) Press the BREAK RESTORE pushbutton. L

. Output Bit Rate Test.

(1) Adjust the osci P
seconds per centimeter.

(2) Place the oscilloscope probe at test point TP-12 (Card E-AJR).

(3) Measure the signal period for the WPM SPEED SELECTOR switch positions indicated in
table 2-19.

for po: 1 synchr with a sweep time of 5 mill-

TABLE 2-1§.—WPM SPEED o
SELECTOR SWITCH POSITIONS .

Switch Position Signal Period
166 13.3 Mtiliseconds
67 26. Milliseconds )
66 22.2 Milliseconds ’

(4) Return the WPM SPEED SELECTOR switch to the p for the teletypewriter in use.

/. Power Set Test.,—Place the POWER switch in the OFF position, wait at least two ueonds and then
return it to the ON position. Observe that the POWER ON lamp b
If any other lamp becomes illuminated, observe that they become deactivated.

&. PCR Switch Set Test.
(1) Set all switches to the switch positions listed in table 2-7.
(2) Place both KW-7 POWER switches in the ON position.

(3) Depress the STATION A SEND switch and observe that the SEND indicator lamp on STATION A
and the P&I indicator lamps located on both KW-7’s become illuminated for a few seconds

ORIGINAL : 3 5
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and then become degct!vated. {Relay clicks can be detected in both STATION A KW-7 and (¢) The SEND 11k
STATION B KW-7 during the P&T lamp perfod.). Nole: The re portions of this section relate to various operational tests on the

(4) Place the STATION A PCR switch in the SYNC (plain) position and obnerve that !ha SEND
indicator lamp becomes deactivated. The PLAIN lamp d, and
the audible alarm sounds.

(5) Depress the STATION A SEND switch and observe that the SEND indicator lamp becomes

illuminated,
(6) Place the STATION A PCR switch in the CIPHER position and observe the following:
(=) The SEND lamp
{b) The PLAIN lamp it
- (¢)-The-sudible alarm-b a

ALARM TEST Switch Set Test.

(1) Place the STATION A KW-7 ALARM TEST switch in position 1§ and observe that the audible
alarm becomes activated.

(2) Depress the STATION A KW-7 SEND switch and observe that the SEND indicator becomes
{liuminated,

(3) }lelturn the ALARM TEST switch to the OFF position, through position 11, and cbeerve the
otlowing:

{a) The SEND lamp b dea
(b) The audible alarm becomes deactivated.
BREAK Switch Set Test.

(1) Depress the STATION A KW-7 SEND switch. Observe that the STATION A KW-7 SEND lamp
and both KW-7 P&I indjcator lamps become illuminated.

(2) After both P&1 lamps b , depress the BREAK Mtch on STATION B
KW-7 and keep it depressed unmtil the BREAK lamp d and the
audible alarm sounds on both KW-7’s. Observe that the SEND indicator lam,p on STATION A
KW-T7 becomes deactivated.

(3) Depress the STATION A KW-7 BREAK RESTORE switch and observe that the BREAK ln-
djcator lamp and the audible alarm both become deactivated.

SEND Switch Set Test.
(1) Depress the STATION A KW-7 SEND switch.

(2) After the P&I lamp ti ground
with a clip lead, Observe thatthe ALARM lamp b
alarm becomes activated. Remove the clip lead from terminal F31.

{3) Depress the STATION A KW-7 SEND switch and observe the following:
(a) The ALARM lamp tivated
(b) The audible alarm becomes deactivated.

pnch—cord terminal FS81
piil and the audible

——CONEDENE AL
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STATION A KW-7,

. 29 Milliampera Neutral Mode Tast.

Place the STATION A KW-7 LINE INPUT switch in the 2§ milliampere position.

Adjust the 7K, zsw potentiometer for 2§ millfamperes of line current as observed on an
ES STATION A and terminal E1 (STATION B).

Place a test tape in the transmittér-distributor at STATION A.
Depress the STATION A KW-7 SEND Mtch and obnm ﬂu.t tha STA’I'ION A xw-v SEND
AL

Start STATION A TD and send test message for five minutes. Observe the printouts on both
STATION A page printer and STATION B page printer for ‘‘clean’’ copy without any garble.

Place STATION A TD in a deactivated condition and wait ten minutes before performing any
further steps.

Activate STATION A TD but do not depress the SEND switch. Transmit aix error-free lines.

64 Milliampere Neutral Mode Test.

[¢Y)
)

(L)
@

[¢))
@)
@)

)
5)

Place the STATION A KW-7 LINE INPUT switch in the 64 position.

Adfust the 7K, 25W potentiometer for 8§ milliamperes of line current as observed on an
ammeter inserted in the EB (STATION A)-E1 (STATION B) line,

Depress the STATION A KW-7 SEND switch and send six error-free lines from STATION A
TD.

Observe the printouts on both STATION A page printer and STATION B page printer.

Note: Copy at STATION B page printer may be garbled until shortly after the STATION B
KW-7 P&l indicator lamp goes on.

m. Alaym Test Civcuityy Test.

Place the STATION A KW-7 and the STATION B KW-7 in the receive mode by turning power
off for five seconds and then turning it on again.

Rotate the STATION A KW-’I ALARM TEST switch through each of its 19 test positions,
for app: ate

Note an audible alarm ugh 1§ and ALARM indicator lamp indica-
tion at positions 1 through 9. Both thasENDa.ndP&llampllhouldcomoonatposluons
only. The MI indicator should be ON for positions 1 through 5. The alarm indications should
cease at position 11. Rotate the ALARM TEST switch to OFF.

Rotate the STATION A KW-7 PCR switch to the SYNC (plain) position and observe that the
audible alarm becomes activated.

Place the ALARM ON-OFF switch in the OFF position and observe that the audible alarm

goes off.
36
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(8) Return the ALARM ON-OFF switch to the ON position. Rotate the STATION A KW-7 PCR
switch to the ASYNC (plain) position and observe that the audible alarm remains activated,

(7) Repeat step 5.

(8) Return the ALARM ON-OFF switch to the ON position and the PCR switch to the CIPHER
position.

BREAK and BREAK RESTORE Switch Test,
(1) Depress the STATION A KW-7 SEND switch. Observe that the SEND indicator lamp goes on.

(2) After both P&I lamps are extinguished, depress the STATION A KW-7 BREAK switch. Observe
that the BREAK indicators and audible alarms for both KW-7's become active and that the
STATION A KW-7 SEND lamp goes out.

(3) Depress the STATION A KW-7 SEND switch and observe that the STATION A KW-7 unit is
unaffected.

(4) Press the STATION A KW-7 BREAK RESTORE switch. Observe that the BREAK indicator
lamp and the audible alarm are deactivated for the STATION A KW-7.

(5) Press the STATION B KW-7 BREAK RESTORE switch and then the STATION B KW-7 BREAK
switch. Observe that STATION A KW-7 is unaffected.

BREAK FUNCTION Switch Test.
(1) Place the BREAK FUNCTION switch, on both
(2) Depress the STATION A KW-7 SEND switch.

(3) After both P&I lamps become extinguished, depress the STATION B KW-7 BREAK switch and
observe that both remain

{4) Depress the STATION A XW-7 BREAK switch and observe that both equipments remain
unaffected.

{5) Place the POWER ON-OFF switches for both KW-7’s in the OFF position.
Plain Asynchronous Mode Test (fig. 2-9).

(1) Connect the unit under test (STATION A) as shown in figure 2-9. Observe that the line TD
must have its line filters installed.

(2) Place the STATION A KW-7 POWER ON-OFF switch in the ON position. With the 7K poten-
tiometer, adjust the line current to 66 milliamperes.

(3) Place the STATION A KW-7 PCR switch in the ASYNC (pliin) position. R
(4) Depress the STATION A KW-7 SEND switch and observe that the P&I indi b

in the OFF

X

(8)

KAM-1448/TSEC

Place the POWER ON-OFF switch in the OFF position.

Local TD Stepping Test (Continuous).

(1)
@)
®)
)
5)

€)

Perform the wiring connections indicated in figure 2-18.

Place the STEP-CONT/TD STEP switch on both equipments to the CONT position.

Place the POWER ON-OFF switch on both equipments in the ON position.

Place a test tape in STATION A TD and put the TAPE ADVANCE switch in the ON position.
Depreas the STATION A KW-7 S8END switch and observe the following:

(a) The STATION A KW-7 SEND b il

(b) The P&I indicator lamp on both 1

{¢) As both P&I lamps become deactivated, STATION A step TD starts.

(d) The TD clutch magnet should remain energized.

(e) The STATION A KW-7 should transmit six error-free lines to the STATION B KW-7
page printer.

Place the. STATION A TD TAPE ADVANCE switch in the OFF position.

Local TD Stepping Test (Stepping).

)
(2)
)

@)
®)

Place the STATION A KW-7 STEP-CONT/TD STEP switch in the TD STEP position.

Place test tape in STATION A TD and put the TAPE ADVANCE switch in the ON position.
Depress the STATION A KW-7 SEND switch and observe the following: ’

(a) The STATION A KW-7 SEND d

(b) The P&I indicator, on both KW-7’s becomes illuminated.

{c) After the STATION A KW-7 P&I indicator lamp becomes deactivated, STATION A TD
begins to step.

{d) The STATION A TD clutch magnet is pulsed once au:h revolution.

(e) Both the STATION A KW-7 and STATION B KW-7 page printers record error-free
printouts,

Place the STATION A TD TAPE ADVANCE switch in the OFF position.
Place the POWER ON-OFF switch for both equipments in the OFF position,

activated and then is deactivated immediately upon release of the SEND switch,

(5) Send a test message from the line TD and print six error-free lines on the line page printer
and STATION A page printer.

(6) Deactivate the line TD.

(7) Send a test message from STATION A TD and print six error-free lines on the line page
printer and STATION A page printer.

CONFDENHA——

(1
@)
3)
@
(&)

te Control TD Stepping (Stepping and Continuous) Test.
Perform the wiring connections indicated in figure 2-11.
Place the POWER ON-OFF switch on both equipments in the ON position.
Place the STATION A KW-7 STEP-CONT/TD STEP switch in the TD STEP position.
Place the STATION A KW-7 PCR switch in the REMOTE position.
Place the STATION A TD TAPE ADVANCE switch in the ON position.
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{8) Place both the Remote Control Unit PLAIN-CIPHER-SYNC-ASYNC switch (hereinafter called

PC switch) and the STATION B KW-7 PCR switch in the CIPHER position._Observe that-the — —
1

Temote control CIPHER indic

lamp

{7) Depress the Remote Control Unit SEND switch and observe the following:
(a) Both the STATION A KW-7 and Remote Control Unit SEND indicators become activated.

(b) The S'I‘AT!ON A KW-7, STATION B KW-7 and Remote Control Unit P&!I indicator lamps
tor ‘several and then become deactivated,

(¢) When the P&I indicator lamps become deactivated, STATION A TD begins to step.
(d) The STATION A TD clutch magnet is pulsed once each revolution.
(e) The STATION A KW-7 and STATION B KW-7 page printers record error-free printouts.

Place the STATION A KW-7 STEP-CONT/TD STEP switch in the CONT position and observe
the following:

{a) The STATION A TD clutch magnet remains energized.
(b) The STATION A KW-7 and the STATION B KW-7 page printers record error-free print-

(8

t. Remote Control Break Function Test,
(1) Depress Remote Control Unit SEND switch, observing the following results:
(a) Both the STATION A KW-7 and the Remote Control Unit SEND indicators become activated.

(b) The STATION A KW-7, STATION B KW~7and Remote Control Unit P&I indicators become
illuminated for several seconds, and then become deactivated.
(2) After P&I has been completed, depress the Remote Control Unit BREAK switch and observe
the following:
(a) The STATION A KW-7 andRemote Control Unit SEND lamps

(b) The STATION A KW-7, STATION B KW-7B and Remote Control Unit BREAK indicator
8 become filluminated and the audible indicators on the Remote Control Unit and
STATION B KW-7 become activated.

{3) Depress the Remote Control Unit BREAK RESTORE switch and observe that both the STA-
TION A KW-7 and the Remote Control Unit BREAK lamps b

e

. Remote Control Alarm Test.

(1) Place the STATION A KW-7 ALARM TEST switch in the 1 position and observe that the
ALARM indicator lamps on STATION A KW-7 and the Remote Control Unit both become
illuminated and that the audible alarm on the Remote Control Unit becomes activated. Re-
turn the STATION A KW-7 ALARM TEST sawitch to the OFF position by rotating it clockwise.

(2) Place the Remote Control Unit PC switch in the SYNC (plain) position and observe the
following:

(a) The STATION A KW-7and Remote Control Unit PLAIN ind:
——CONFBENLAL e

lamps
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(b) The audible alarm on the Remote Control Unit becomes activated.

{3) Place the STATION B KW-7 PCR switch in the SYNC (plain) position.
{4) Depress Remote Control Unit SEND switch, then release it and observe the following:

{a) STATION A TD transmission begins when the SEND switch is released.

(b) The P&I indicator lamps on STATION A KW-7, STATION B KW-7 and the Remote Control
Unit become deactivated once the SEND switch is released,

(c) The STATION A_KW-7 and STATION B KW-7 page printers record error-free.printouts,

{5) Place the STATION A TD TAPE ADVANCE switch in the OFF position.

(8) Place the POWER ON-OFF switches for STATION A KW-7 and STATION B XW-7 in the OFF
position.

Two-Wire Loop Adapter Test.

(1) Perform the wiring connections indicated on figure 2-12.
(2) Place the STATION A KW-7 LOOP-OUT INHIBIT/ALLOW switch in the INHIBIT position.

(3) Place the POWER ON-OFF switch in both STATION A KW-7 and STATION B KW-7 in the
ON position.

(4) Place the LOOP ADAPTER 2§-66 switch in the 66 position.

{5) Place the PCR switches for both STATION A KW-7 and STATION B KW-7 in the CIPHER
position.

{6) Activate the loop circuit 12@-voit DC Power Supply 'and measure the current. The loop
current should read 6§ milliamperes (the 7K potentiometer should be adjusted if this current
is not read).

CAUTION: DO NOT ALLOW LOOP CURRENT TO EXCEED 7§ MILLIAMPERES, THE
ELECTRONIC RELAY CONTAINED IN THRE TWO-WIRE LOOP ADAPTER
MAY BE SEVERELY DAMAGED.

[\}] Depreu‘thg STATION A KW-7 SEND switch and observe the usual results.
(8) Send a test message from STATION A TD.

{9) Observe both STATION A page printer and STATION B page printer for at least six lines of
error-free copy.

(16) Deactivate STATION A TD.

{11) Place the STATION A KW-7 PCR switch In the REMO’!'E position.

(12) Depress the Remote Control Unit SEND switch and observe the usual results.
(13) Repeat steps (8) through (18).
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Figure 2-17.—Sigma Series 72A0Z relay.
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CAUTION: DO NOT ATTEMPT TO DRIVE THE ARMATURE OUT FROM THE BACK. THIS
MAY-CAUSE-DISTORTION-OF-THE-HINGE-SPRING=

2301. Introduction.—(The line input and line output relays used in the KW-7 are SIGMA type 72
AOZ relays. Under normal conditions, they should give several months of trouble-free operation,
If a trouble develops and the relay is P d, it is r that it be rep. with a new
one. However, if additional relays are not and/or of relay contact
screws and a.rmnulrel can be accomplished under ncld conditions. Further parts replacements or
adjustments should be made only at depot maintenance levels.

CAUTION: ON RELAYS HAVING METAL COVERS, REMOVAL OF THE COVER WHILE THE
RELAY 1S CONNECTED IN AN OPERATING CIRCUIT SHOULD BE AVOIDED BE-
CAUSE OF SHOCK HAZARD OR THE RISK OF SHORT CIRCUITING THE CONTACTS.

2302, _Field Maintenance.—1If the Sigma 72 relay_is found to_be the_cause of trouble, remove it from
its socket. Remove the relay cover and inspect the contact screws (fig. 2-17) using a good light
and, if possible, a magnifying glass. If the contacts appear to be tarnished or burned, draw a piece
of clean, hard paper between the mating surfaces to clean them. Do not file or burnish the con-
tacts, since this can cause excessive stress on the contact damper springs in the subsequent clear-
ance adfustments. If the contact surfaces are damaged by pitting or buildup, or if the contact damper
springs (fig. 2-18) are damaged (unsymmetrical appearance, or clearance under damper feet), it
will be necessary to replace the contact screws and the armature. Using the Sigma Relay Repair
Kit No. AT36-1 (FSN 5845-587-5036) proceed as follows:

-a. Remove the contact screws from the relay.

b. Loosen the armature clamp screw (fig. 2-17) approximately one turn with a 1/16-inch tip screw-
driver.

c. Remove the armature by gently pulling it out through the space left vacant after performing
step a. If a gentle pull with small tweezers does not dislodge the armature, work it up and down
‘while maintaining a steady pull. Make sure armature clamp screw is loose.

Canem connact
frey
t~ s
e
Damrer
o
CONTACT screw

Figure 2-18.—Contact Screw.

Install the new armature at the back by inserting it between the pole pieces, through the clamp,
and pushing gently until the back edge of the armature is approximately flush with the pole pieces.
H the armature is loose, tighten the clamp screw just enough to prevent it from falling cut. The
armature may need to be moved in the clamp for better alignment after the contact screws are
inserted.

Install the new contact screws. Be careful not to cross-thread the screws or to create metal
filings.

Using a screwdriver with a 3/18-inch tip, tighten the screws until they are just clear of the
armature contacts.

‘Align the armature 'so that its cONtact siurfaces aré evén with the contact screws.
Make certain that when the armature is held against each of the pole pieces no foreign matter
adheres to either gap.

Position the relay on its side with the contact screws on top and the octal plug facing away; move
the armature against the right~hand pole piece.

Apply leads of an ohmmeter to relay base pins 6 and 7 (fig. 2-19) and turn the right-hand contact
screw until that contactis just made with the armature contact.

e T

r@

SOTIOM VIEW

Figure 2-19.—~Relay Pin Polarities.

Transfer the armature to the left-hand pole piece and transfer the ohmmeter leads to pins 4 and
8 of the base, Turn the left-hand contact screw until the that con-
tact 15 just made with the armature contact.

Contact lynmetry (or equal air gap) now exists between the contact screws and the armature
are in a , the air gap will be
’ra obtain the correct l #f4-inch gap, move the armature .o that it touches one

ORIGINAL 46
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m, Insert a @.694-inch non-metallic shim the e and the contact screw.
n. Move the contact screw untll the §.§f4-inch shim is a sliding-fit between the contact screw and
the armature.

o, Repeat the procedure for the other contact screw.

b. Adjust the bias adjusting screw (fig. 2-17) until the armature remains on either contact (when
transferred manually) and the forces required to move the armature in either direction are as
nearly equal as To achi near eq Yy, 2 gram gage should be used to measure the
force or pull required to move the armature. (Newer type relays have two bias adjusting screws
with no sensitivity adjusting screw. To adjust bias on these, loosen one screw and tighten the
other.)

CAUTION: DO NOT MOVE THE SENSITIVITY ADJUSTING SCREW,

2303. Service Depot Maintenance.—Service depots should have the following test set and publica~

tions to repair and adjust Sigma 72 relays:
Sigma Series 45¢8 Relay Test Set (or equivalent).
Instruction Book H289,
and Adj it Manual for use with the Sigma Type 72A0Z Relay.
I the two pubucaﬁons are not available, the following instructions will be of aid when repairing and
adjusting the relays,

a. Repeat steps a through p of paragraph 2382 except, substitute the Blgm; Series 4580 Relay Test
Set for the chmmeter in steps j and k.

b. Contact spacing and bias are now set. Check for trip current value. It should be from #.6 to
1.4 ma DC, in either direction with only one coil energized each time.

c. If the trip value is not as specified, make certaln that the armature suspension is in good con~
dition. To check this, tighten the Sensitivity Adjusting Screw 1/4 turn each time and note the
changes in operating-trip points (changea in DC current). If the suspension is in good condition,
sensitivity will increase as the Screw is tight until the relay becomes stable.

Note: Test sets with fixed operating and non-operating currents will not accommodate this
procedure. [ variable operating currents are not available, DO NOT UNDER ANY
CIRCUMSTANCES RESET THE SENSITIVITY.

d. If the relay responds as described in step c, set the sensitivity to the desired settings. Then
back out the Sensitivity Adjusting Screw somewhat further than required and gently tap the top of
the relay with a small plastic hammer or wooden screwdriver handle to remove possible backlash,

e, Turn the A ing Screw until the required trip sensitivity is reached. If
the relay fails to rei d pension and/or switch frame is indicated. In this event,
the entire frame must be replaced.

f. To remove the switch frame, unsolder the two contact leads and remove the two Allen-head
switch frame assembly screws. Be careful not to create metal filings.

KAM-144B/TSEC

g£. Position the new assembly correctly, referring to the contact leads.
k. Run in the two new with their 1 but do not tighten them securely.
CAUTION: DO NOT DISTURB THE ADJUSTING AND ARMATURE CLAMP SCREWS.

i. Move the assembly sideways along the keyways p: until the ture is attached to two
diagonally opposite pole pieces (e.g., right front a.nd left rear or left front and right rear). This
asgures that the hinge 18 correctly centered.

j. Tighten the assembly screws alternately, without changing the switch frame position.

k. The armature should hold firmly on either pair of diagonally opposite pole pieces. 1f the armature
does not hold to the pole piecen, carefully inspect them for foreign matter. If foreign matter is
pr , alr jet e in most cases.

CAUTION: BE CAREFUL NOT TO DAMAGE CONTACT SPRINGS WITH AIR STREAM.

l. Using a gram gage, determine the force requiredto move the armature in either direction. These
forces should be equal and somewhere between 18§ and 288 grams. The forces should not vary
more than 15 percent.

m. As a final check, a #.869-inch non-magnetic shim should enter any one of the four gaps (fig. 2-24)
to a depth of approximately 1/32 inch.

n. Install contact screws as explained in 2392 and resolder contact leads,
0. Adjust the relay as explained in 2392 but use the Sigma Series 450 Relay Test Set, or equivalent.

Note: Whenever damage to the coils, base, or magnets make the relay inoperable, discard it
and replace with a new one.

007" NON-MAGHERS Sham

Figure 2-2@.—Relay Armature Gap Adjustment.
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CHAPTER 3
TROUBLESHOOTING
3000-~GENERAL INFORMATION a. Locating T‘roubles.—'l‘ha KW-17 is divlded into functional or logical units. Malfunctions can be
to unit by the and outputs of the various logic units in a
3001. Contents.—This chapter presents information to ud the technician in locating and correct- systematic ordor. If a logic unit’s outpuu are normal, it can be assumed to be functioning within
ing defects within the KW-7 The a thorough ledge of the and th cause I the outputs of a logic

theory of operation of the KW-7. Maintenance personnel should refer to chapter 4, Theory of Opera-
tion, KAM-143B/TSEC, whenever any portion of the circuitry is not clearly underutood.

3002. Tools and Test Equipment Required.—Special tools are not required to troubleshoot the
KW-7, Table 3-1 lists the test equipments that are required for this purpose.

TABLE 3-1.—-TEST EQUIPMENT
Test Equipment Required For Supplied By
1. KG Test Adapter Card Maintenance Spare Parts Kit
2. Test Extender Card Maintenance Spare Parts Kit
3. Power Supply Extender Cable _ Maintenance Spare Parts Kit
4. Multimeter, Triplett 63¢ or Installation and Supplied by User
equivalent Maintenance
5. Oscilloscope, Tektronix Installation and Supplied by User
535 or equivalent Maintenance
8. Electronic Counter Installation and Supplied by User
Hewlett Packard 525D Maintenance
or equivalent
3003. Basic Appvoe:h to Troublesh - Most 1t that occur in the KW-7 will result
in a visual lamp 11l when it should be deactivated), an audible

indication (the zudibla alarm indicates a malfunction in one of those circuits being monitored by the
alarm), or nouﬂcaﬁon by another KW-7 operator via the break method. The troubleshooting infor-
mation in this of a series of paragraphs that explain the functions of the
troubleshooting aids, descrlbe how to conduct the troubleshooting cycle and specify what action to
take when a mammcuon has been located.

3004. General Method of Troubleshooting.—The subparagraphs which follow define a feasible
troubleshooting method.

——CNFDEANHA—

3005. Test Practices.—

unn are abnprmal, wlth normal mpuu available, the trouble lies within the logic circuitry. If

the inputs are abnormal, then the malfunction wu in one of the logic units that supply these
inputs. After the trouble has been localized to a specific logic unit, the next step is to check the
inputs and outputs of that logic unit’s subassemblies and related groups of elements or circuits.

Ppr Y pr should be foll d for the and of as-
sociated circuitry to ‘This el t: process should continue until the
malfunction has been isolated to a particular section within a logic unit. Use of the individual
test points on the logic units is a valuable aid in locating malfunctions.

Correcting Malfunctions. —Tho nnu itap in the of trmble ql that the

printed circuit cards and i be d. These various com-
ponents may be checked for proper volnge outputs, v-vetormo, and collective operation within
a logic unit to determine their operational staml In this manner the individual defective com-
ponent or components may be found and rep the P card and replace it with
an identical one from a working logic unit. In this manner it is possible to readily determine,
without the use of time consuming tests, the status of the suspect card. The technician should
apply a logical approach to as many of the as is ible in order that time
consumption be kept at a minimum. The test procedurel lhould never be attempted in a random
fashion. The remaining portion of this chapter will assist the technician in an evaluation and
subsequent repair of malfu in the

The following test practices applytothe test 1

dint

shooting the KW-7.

3006. Troubleshooting Date.—
included in this chapter.

Oscilloscope.—The oscilloscope should be allowed 2 minimum warm-up period of five minutes to
allow the vertical and horizontal preampuﬂars to warm up to ambient temperatures. The probe
to be used with this piece of test t should be ked for tight of cable

and for proper connection of the probe tip. The ground lead from the oscilloscope should be con-
nected to a ground located on the KW-7 chassis.

Meters.—H the meter used is of the VTVM type, the warm-up period for this equipment should be
approximately five minutes to allow for tube equalization. H the meter to be used is of the Simp-
son type, the resistance scales should be zeroized before any resistance checks are taken. The
ground lead should be connected to a ground located on the KW-7 chassis.

The following paragraphs define the various troubleshooting aids
These aids are primarily aimed at assisting the technician in locating and

repairing malfunctions within the KW-17.
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a. Block Diagrams.— Although the system block diagrams, located in chapter 4, KAM-143B/TSEC,
mnotlncludndmﬁ:uch:mrtheymmnﬂomduameeolntnmmﬁermmmenut
the technician requires them. By proper observation of the t it is often
trace the cause of faulty operation to a particular functional unit illustrated on these block
diagrams.

b. Intercomnecting Wiring Dimams.—'l’be lntax-connncthg wiring diagrams show the wiring inter-
ards, within the KW-7.

These diagrams are especially uutul for tracing cards or

Overall Logic Diagrams.—Overall logic diagrams are provided for both the Extensor and Con-
trol and the Key Generator. This type of diagram shows all logic elements in the system and will
usually be used to determine the faulty area in which the malfunction has occurred. When a sig-
nal has an origin or d destination which must be shown on another drawing, the origin or destina-
- tion -is of-a-grid- coordinate-system:—Referring to figure-3=56-it-is-seen
that ﬂ:e right edg! ol the drawing is mrkcd oﬂ in increments labeled A, B, C, etc., while the top

edge is off in , 2,8, etc. If a signal is locmd, for example, at
D7, it may be found by moving horizontally ldt !rom D until directly below the number 7. If the
signal destination is in the Key Generator, it will be preceded by KG (i.e. KGD7).

d. Card Logic Diagrams.—Individual card logic diagrams make it possible to define those individual
logic elements mounted on a particular card. In this manner it is possible for the technician to
observe a particular logic element.

e. Card Printed-Circuit Layouis.—Individual printed-circuit layouts are provided to aid the tech-
nician in following printed-circuit etch. Each layout illustrates both sides of a printed-circuit
board. One side (the module side)is in dark lines while the other side (module pin side) is lighter
to illustrate the reverse of the board. In this manner it is possible for the technician to trace
etch and locate the feed-throughs points without baving to remove modules from the actual board.
These layouts also illustrate the proper module alignment and are used in conjunction with the

C.

module
f. Module Sche 4 dual module ics show the schematic, logic symbol,
module base layout, and (if applicable) the truth table for each different module. This will aid
the t inr found to be defective.

& KW-7 Unit Level Sch tics.—These wiring diagrams illustrate all components not
mounted on individual cards. This illustration provides the technician with information which
will allow him to trace troubles external to cards.

h. Power Supply, Remote Control Unit, No-ere Loop Adaptcr md Functional Remote Control Unit
Schematics.~These four aid these particular units.

i. Test Point Signal Table.—Table 3-2 lists all of the signals to be found at the test point block of
each card. Reference to this table will enable the technician to observe those signals that are
available without use of the extender card.

3007. Troubieshooting Techniques.—The following paragraphs are aimed at assisting the tech-
nician in proper tr

a. Wave Form Analysis. —Waveforms may be observed at test points and at other significant points
throughout the KW-7. A departure from the required waveform { a ZERO level instead of a ONE

G ONFHDENT A

KAM-144B/TSEC

level) indicates trouble between one point at which the waveform is to be normal and another point

to be abse: memmhtﬂmeoo{alwmmrwmmn& The point at which
to start c::'eklng waveforms is at the component or module input state. To determine whether a
signal is reaching a umm.hpmn:uﬂwmhmtprmmdmtheemnder card and check
either the connector pins of the suspect card.or the module.

TABLE 3-2. —~TEST POINT SIGNALS

Card Test Point Signal

E-AJK (A1) | 1 GRD

I )
£

SET
1 F DRIVE

5 a &
p
U T~ 1

-
o
Ll

L]

E-AJJ (A2)

2l

F DRIVE
GRD

-
w
ol

13 32
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TABLE 3-2 (Continued)

KAM-1448/TSEC

—GONFIDENTIAL
TABLE 3-2 (Continued)
Card Test Point Signal
E-AJJ (A2) 15 SET .
(Cont.)
16 32
E-AJM (A3) 1 K
2 START
3 i
4 z1
5 E
[ NORMAL 3
8 GRD
9 N1
16 s
12
13 KG
14 SEND 2
15 7
18 w
E-AJL (A4) 1 32
2 PLAIN
3 )
T4 35
5 F DRIVE
6 2
—CONEDENHAL—

Card Test Point Signal
E-AJL (A4) 1 T
(Cont.)
8 35
9 T
16 izNi
1 z3
12 OBR °
13 NORMAL 8
15 k3
16 A
E-AJO (A5) 1 22
2 (MDS8 INT) -
3 w
4 ASP
6 39
1 GEO
12 (MD4 INT)
13 v
14 (MD17 INT)
15 TEX
16 (MD1§ INT) ALARM

ORIGINAL
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TABLE 3-2 (Continued) TABLE 3-2 (Continued)
Card Test Point Signal Card Test Point Signal
E-AJN (A6) 1 CLX E-AJQ (A7) 11 (MD11 INT)
— (Cont.)
2 SP
12 CLOCK
3 XG
13 18PKCB
4 PLAIN
[ 14 TMSTD
_ 5 WDC ) S
15 OBR1
7 SET
16 START
8 INDC
E-AJP (A8) 1 1c7
9 G —
2 T8
19 oco
3 CLOCK
1 (MD2§ INT)
4 NORMAL 3
13 SE1
5 -4
14 ALARM SET
6 SEND 8
15 P
e 7 MiISS
E-AJQ (A7) 1 LINE IN
P 9 SEND 1
2 OBR - BIT 1
16 j#()
3 SEND 1
11 cLxX
4 (MD17 INT)
12 TBR1
5 (MD15 INT) i
13 FL
6 (MD18 INT)
14 PA
9 (MD8 INT) .
— 15 Ns©
18 &N
16 MOD8
ORIGINAL 52
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TABLE 3-2 (Continued)

Card

Test Point

Signal

TABLE 3-2 (Continued)

KAM-144B/TSEC

Card

Test Point

E-AJS (A9)

@ =1 e o W N e

1
12
13
14
15

TRA
ABIN

SHIFT A
AT4B(M2B)

s. N

P

SHIFT B

(MD5 INT)SRA 18
TRB

CIx

OBR1

E-AJR(A19)
(Cont.)

9
19
12
13

-
>

NORMAL 2
LOST
START

P

¥

E-AJR(A16)

® 9 e e e W W

E-AJU(A11)

© ® N U e W N e

o
o A b W = oW

R

jzots

LOIG
(MD17 INT)
M

LOCO
(MD4 INT)C
LOOD
NORMAL 3
z2

SEND 1
OBR1
(MD13 INT)
SBG

SAG

E-AJT(A12)

-

FL
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—GONHDENTIAL— KAM-1448/TSEC
TABLE 3-2 (Continued) TABLE 3-2 (Continued)
Card Test Point Signal Card Test Point Signal
E-AJT (A12) 5 OBR2 E-AJV(A14) 1 LIOA
(Cont.) . - 2 LooA
9 ZoD 3 (M2B)
16 M 4 TDS1
1 DS i RNA2
12 BTC 6 M2A
13 P 7 RNA1
14 LIOD la -53v
15 NORMAL 2 ] g:g;n mog)
1 SEND3 19 -48VR
E-AJW(A13) 2 REDR - Loop
3 STOP . ov
4 AUDO1 3 oy
N ML LAMP 15 GRD
¢ (D5 INT) 16 -18v
7 GZO
8 ZIA
9 (MDL4 INT PIN 2)
18 START
11 ASP
16 OBR2
—GONHBENFHA— ORIGINAL 54
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b. Replacing Def Comp ts or Modules.~Careless r of dul
often creates new t: . When or obaetve the tollowing pre-
cautions:

e.

(1) Belore a part is unsoldered, note the exact position of the module pins or component wires.

a part such as a transformer or a switch has a number of connections, tag each of the leads

in order to make the proper connections when replacing the part. Be careful not to damage
other leads by pulling or pushing them out of the way. .

{2) Make well-soldered joints. A carelessly soldered joint may create a new trouble and is one
of the most difficult troubles to locate. Be careful not to allow drops of solder to fall into
the wire nest or into the base casting.

{3) Whenever a part has been repl , make any and check the perform-
ance of the KW-7tobe sure thatthe oﬂg’innl trouble has boen remed.ied and that no new trouble
has developed in the equipment as a result of the repair.

(4) When soldaring tran!istor leads, solder vh

wiring p (this also 14
to sc s or diodes) use a heat sink, such as long=
nosedpliers, between the soldered joint and the transistor or module.

Intermittents.—~It the operation of a component or module is intermittently faulty, the trouble
may be difficult to locate when the component or module is functioning normally. Such troubles
can often be found by placing an oscilloscope teat probe on the suspect connector pin, test point
or module pin, and lightly tapping each of the suspected parts with a non-metallic pencll or screw-
driver while observing the oscilloscope. In the event that intermittent operation is caused by
loose connections, broken wires, or or les, the best app: is to
observe erratic behavior of one of the outputs from this stage or stages.

Fuses.—A blown fuse does not appear on the KW-7 filter unit as an obvious indication. Whenever
a power failure is suspected the first thing to check will be the fuses associated with the power
supply. I a fuse is blown, care should be taken to replace it with one that has the same rating.
If a replacement fuse blows, donot install another until the trouble has been located and remedied.

Preliminary Checks and Control Ssttings,—Additional damage will be caused if power is applied
to the KW-7 when a complete or partial short circuit exists. If any of the following conditions
have occurred, check for short circuits before applying power to the equipment.

(1) A replaced fuse has blown.
(2) Smoke was observed coming from the equipment (particularly the power supply).
{3) Overheated parts detected by odors or visual indications.

KAM-1448B/TSEC

3100—-PRELIMINARY PROCEDURES

3101. General.—When a malrunctlon is first reported within a system employing the KW-7, the
procedures within 3182 ugh 3108 should be perlormed. ‘The purpose of
these procedures is to ell ions that could
effect the KW-7 operation,

P 1 maltunet and any

3102. Question Operating Personnel.—~Question the operating personnel who were on duty
when the trouble developed. Determine such things as the following:

(1) Was the equipmentbeing properly operated?
(2) Was the equipment being operated in the transmit or receive mode?

(3) What operator action, if any, preceded the t ? Had the
properly?
{4) What informed the operator that a defect existed? I an alarm or indicator, which one?

been started

3103. inspect the Equipment.~Inspect the KW-7 for the following:

{1) Note the state of the alarm and indicators. Observe the position of all switches and
note the readings of any external test meters in use.

(2) Check the permuter patch cords for concurrence withthe key list. Look for improperly
mated cards. Make certain that each patch card and printed circuit card is seated
properly.

(3) Examine all external connections to the KW-7 equipment, Make certain that all con~
nections are tight and properly made.

3104. Verify the Trovble.—~Verify the trouble by operating the equipment under the same condi~
tions in which the trouble was originally encountered. While doing so, carefully observe alarm light
and indicators,

3105. Isolate Trouble to the KW-7.— Make certain that the origin of the trouble lies within
the KW-7 and not in an y unit. If duplicate an 'y units are available, substitute them for
the equipment originally used and repeat the procedure in paragraph 31§4. Alternately, if an extra

. KW-7 is available, substitute it for the original one and repeat the procedure in paragraph 3184.

3106. Refer to the Proper Troubleshooting Procedure.— Having verified the presence of
a malfunction within the KW-7, the technician must determine which trouble shooting procedure is

. required to remedy the mnl!unction. Three types of trm:hleshootmg procedures are available: a

procedure for determining observable which indi dure for re~
placing defective cards and locating troubles external to cards and a proccdure for replacing de~
fective modules.

a. Observable Conditions.~Table 3-3 defines those obgervable conditions which will aid the techni~
cian in determhdng which portion of the KW-7 is mammctimung Thls tahle contains columns
which give th cause and r ng procedure. In this
manner it is posslble to !'apldly determine where the mammction has occurred and to repair it.

55

ORIGINAL




DOCID: 3559657

~CONFHDEN e

In the event that an observable condition is not apparent, the technician should go through a routine
check of the equj (par. 2263) until an observable_condition is

KAM-1448/TSEC

setting the I&N flip-flop. In order to provide consistently repeatable ust patternl, the I&N.

b. Card Replacment and Troubles External to Cards.— Table 3-4 describes the steps necessary to
locate and replace cards and repair malfunctions external to cards. This table contains columns
which give the possible symptom, probable cause and recommended procedure to correct the mal-

function. These are gtouped by major circuits. This table is used in conjunction with table 3-3
which references

P g P €8,

c. ive Module R ~Once it has been determined that a card is defective, tables 3-%
through 3-19 describe the steps required to locate and replace defective modules on each card.
Each table contains columns which give the step number, the preliminary procedure, an observa-
tion point at which the signal may be found, the normal indication to be found at that observation
point and the corrective procedure to follow u the mdicatlon is nbnorma.l

3107 Tns! Exundor Cnrd and KG Test Adapter (llg 3 5!] - When !uting or trauble-
shooting the KW-7 equipment, it is often necessary to monitor certain signals that are not available
at the test-point 8 of the ind cards. The test extender card, in serving as an ex-
tension of a card, permits the required observations to be made. Prior to the test, the applicable
card is removed from the KW-7 and replaced by the extender card, Insertion of the card under test
into the mating receptacle of the extender card positions the card above the wire nest and thus pro-
vides access to its connector and printed wiring. In testing the Key Generator, card E-AJL(A4) is
removed from its slot and replaced by the extender card; the KG (key generator) test adapter is
inztalled in the extender card and card E-AJL is inserted lnto the adapter. All of the components

d in this dure are h Ily keyed for proper assembly. The subparagraphs follow-
ing describe the operational theory of the test adapter and the procedures to be followed for obtain-
ing key generator test patterns shown in figure 3-52.

a. KG-Test R i ts.—The P! of the test patterns requires that the Key Generator be
forced into a short cycle. This r is by the output of Fibonacci
stage 35 for the normal input (A) to the first stage of the Fibonacci shift register, thus forming
a closed loop for the first 35 stages of the register. Introduction of a pattern by the initial set
pulse causes the shift register to produce test pattern of a short predictable nature,

{1) Loop-Output Message Control.—The Z1 signal, generated on card E-AJM, is routed to card
E-AJL and then to the test adapter to permit control of the loop-output message during the
test pattern generation.

{2) Loop-Output Gate Control.—Grounding the DS signal, normally active when the KW-7 enters
the Normal mode, provides a down shift in signal level of the loop-output control signal (LOCO)
to a logical ZERO that allows the test patterns to be gated through the Loop-Output gate.

(3) Auto Key Generator Test.—Grounding the output of the M flip-flop forces the M signal to a
logical ZERO. This permits testing of the Auto Key Generator and its contribution to the
final key formation.

{4) Test Pattern Circulation Control.—The Special Point Pulse Dilation circuit must be inhibited
by grounding the SP signal during the test to ensure that the test patterns being circulated
throughout the Fibonacci shift register are not disturbed.

{5) Fibonacci Drive Pulse Control.~To provide Fibonacci Drive Pulse Control when testing a
single KW-7, the I&N flip-flop must be set to a ONE state. This is accomplished by collector

—CONHDENFN—

flip-flop. cannot_be_set.randomly.It-must-be-set-so-that-the. 18
synchronized with the Output Counter. This is accomplished by setting the I&N {np-ﬂop with
a P pulse.

b. KG TEST ADAPTER Switching Arrangements and Test Probe.—The KG Test Adapter is provided

<.

with two pushbutton switches and a test probe, each performing a separate function. The following
defines the function and operation of each:

{1) 8P Switch.—The SP switch allows the ctal Point Dilation circuit to resume its normal
function by removing the ground from the signal.

(2) TEST CYCLE START Switch.~The TEST CYCLE START switch allows the technician to
initiate the test pattern printout without dependlnz upon another KW-7 to provide indicator
_ characters. .. _...... __ .. el e o — o - AR

(3) KG TEST ADAPTER Test Probe.—The test probe on the KG Test Adapter iz used only when
the key generator isbeing tested. The test probe allows the technician o insert various signals
into the key generator Z stream. This allows the various patterns to be generated. Figure
8-52 illustrates the test patterns and the pointa at which they are to be found.

Key Generator Test Procedures.—The following procedures define the requirements for using the
KG Test Adapter to check the key generator.

WARNING: FOR THE KEY GENERATOR TESTS, THE KW-7 MUST BE DISCONNECTED FROM

THE LINE.

(1) Be sure power is turned off,

{2) Set the permuter patch cords as shown in table 2-8.

(3) Remove card E-AJL (A4) and replace it with the test extender card.

(4) Insert the KG test adapter into the test extender card.

(5) Insert card E-AJL in the mating receptacle of the KG test adapter.

(8) Turn the power on.

{7) Place the KG-extender test probe in TP-8 of card E-AJP.

(8) Press the TEST CYCLE START pushbutton.

{9) Observe the page printer for a T p (see 1 of fig. 3-52).

(1¢) U the writer has an ic line feed and carriage return, proceed to step (11).
If the teletypewriter does not have an automatic line feed and carriage return, a manual
line feed and carriage return should be supplied when the pattern is printed out to the end
of the line. This will prevent possible damage to the teletypewriter platen.

(11) Repeat the procedure for the other twelve key generator test points indicated in figure 3-52.

(12) The following points should be kept in mind when checking the key generator patterns.

(a) Test pattern number § consists of E, T, carriage return, E, T, etc. If this test is allowed
to run for an excessive length of ume there is a posuibmty thnt there will be damage to
the teletypewriter platen.

ORIGINAL 5 6




DOCID: 3559657

3108. Power Supply.—

g tables p:
supply has a troubleshooting table to aid the technician. Table 8-25 descrlbea those steps required
to effectively troubleshoot and repair the power supply.

QNN e

(b) After observing a series of X’s during test pattern No. 6, depress the SP pushbutton and
;:lerve the page printer for a QVKX pattern. Following this operation, the KW-7 must
This 18

pattern begins to be printed.

Place the card in the

TABLE 3-3.—-OBSERVABLE SYMPTOMS™

In addition to the tr

card slot.

by placing the POWER switch in the OFF position
for approximately § seconds and then turning it to ON again, Press the TEST CYCLE
START pushbutton to start the test pattern again,

(c) Allow a few random letters at the beginning of each test cycle before the indicated test

d. Card Test Procedure.— Remove the card to be tested and insert it in the Test Extender Card.

y described, the power

Symptom

Probable Cause

Recommended Procedure

DOWER SOURCE
Step

1. Voltages not present at
test points located on
card E-AJV:

+ 6V

- TP-13
- 6V - TP-12
-18V - TP-16
-46V - TP-1§
~53V - TP-8

2. Voltages not present. at
Power Supply test points:

+ 8V - J3
- 6V - Ja
-18V - J5
-24V - J6
=53V - J1

3. POVER ON lamp does not
light.

4. All lamps except power
indicators do not go out
within 16 seconds after

POWER switch is turned on.

5. PLAIN lamp does not light
when the KW-7 is in the
Plain Condition.

Defective power
supply

Defective power
supply

Defective POWER
ON lamp

Defective set
driver

Defective PLAIN
lamp

Proceed

Proceed

Proceed

Proceed

Proceed

to

to

to

to

to

Table

Table

Table

Table

Table

3-4,

3-4,

3-4,

3-4,

Procedure

Procedure

Procedure

Procedure

Procedure

KAM-1448/TSEC
‘TABLE 3-3 (Continued)

Symptom Probable Cause Recommended Procedure
6. PLAIN lamp does not light Defective PLAIN Proceed to Table 3-4, Procedure
when the Remote Control lamp 6.
Unit is in the Plain mode.
7. READY lamp on Functional Defective READY Proceed to Table 3-4, Procedure
Remote Control Unit does lamp 7.

not light when operational
control is transferred
from the KW-7.

SEND CIRCUIT

8, Send lamp does not light Defective send Proceed to Table 3-4, Procedures
when the SEND pushbutton lamp 8, 9 and 18.
is pressed.

9. Phasing characters are Defective output Proceed to Table 3-4, Procedure
not present on the line counter 11,

when the SEND pushbutton
is pressed.

1. The KW-7 does not leave Defective random- Proceed to Table 3-4, Procedure
the phasing mode when the izer 12.
SENXD pushbutton is re-
leased,

PHASING DETECTOR
11, SEND lamp does not go out Defective line-in Proceed to Table 3-4, Procedures

when phasing characters relay 13, 14 and 15.
are on the line-in cir-
cuit,

P&Y CIRCUIT

12. P&I lamp does not light Defective line-in Proceed to Table 3-4, Procedures
when phasing characters relay 16 and 17.
are on the line.

13. P&l lamp does not light Defective Pkl Proceed to Table 3-4, Procedures
when the SEND pushbutton lamp 17, 18 and 19.

is pressed.

= COMHDENHA—
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TABLE 3-3 (Continued) TABLE 3-3 (Continued)
Sympton Probable Cause Recommended Procedure 8ympton Probable Cause Recommended Procedurs
LINE-QUT CIRCUIT

14. Line-out malfunction: no
line-out activity or
garbled line-out signal.

KEY GENERATOR

15. Check the Key Generator
using the KG Test Adapter
and Test Extender Card.

LOOP-OUT CIRCUIT ~

16. Rotation of the LOOP
OUTPUT ADJUST potentiom-—
eter does not adjust
loop current.

17. Loop-out malfunction: no
local copy, garbled copy
or local teletypewriter
runs open.

18, Alarm circuit fails to

activate the audible alarm

in Plain, Break or Alarm
conditions,

19. Incorrect audible tone
from the audible alarm.

20. Audible alarm becomes
setive in the Cipher mode
when a Break or Alarm is
not present.

BREAX CYRCUIT

21. BREAK lamp is op all the
time,

22. BREAK lamp does not light
when the BREAK pushbutton
is pressed.

23. Break is not transmitted
when' the BREAK pushbutton
is pressed.

Faulty line-cut
relay

Defective combiner
circuit

Defective digital-
to-analog module

Defective digital-
to-analog module

Defective lamp
driver

Defective clock
generator

Defective lamp
driver

Proceed to Table 3-4, Procedures
2¢, 21 and 22,

Proceed to Table 3-4, Procedure
23

Proceed to Table 3-4, Procedures
24 and 25

Proceed to Table 3-4, Procedures
26 through 33,

Proceed to Table 3-4, Procedures
34 through 36,

Proceed to Table 3-4, Procedure

Procesed to Table 3-4, Procedure

circuit
Defective BREAK
lamp

Defective line-
out 2lip-flop

to Table 3-4, Procedure
39,

Proceed to Table 3-4, Procedures
4# and 41,

Proceed to Table 3-4, Procedure
42

24. BREAX RESTORE pushbutton
fails to reset BREAK lamp
when pressed.

25. BREAK FUNCTION switch will

not inhibit Break.

26. BREAX lamp does not go out
when there are phasing
charscters on the line.

BQUIPMENT ALARMS

27. There is an Alarm indica-
tion in either the Plain
or Cipher condition.

28, MI indication.

29. The X¥W-7 will not pass
the ALARM TEST switch
check,

SPEED SELECTOR CIRCULT

3¢. Rotation of WPK SPERD
SELECTOR switch does not
alter speed of cl
eircuit.

TNO-¥IRR LOQP ADAPTER
mwiT

31, Two-¥Wire Loop Adapter
Unit malfunctions.

EXTERNAL 18 KC SOURCE

32, The KW-7 will not operate
on an external 1¢¢ KC
input,

TD_STER

33. The TD Step malfumctions.

Defective break

flip-flop
Defective BREAK
FUNCTION switch

Defective line-in
relay

Defective inverter

Defective random-
izer

Defective alarm
check circuit

Defective clock
circuit

Defective relay

Insufficient aignal
amplitude

Defective relay

Proceed to Table 3-4, Procedures

43 apd 44.

Proceed to Table 3-4, Procedure

45,

Proceed to Table 3-4, Procedure

48,

Proceed to Table 3-4, Procedure
7.

Proceed to Table 3-4, Procedure

Proceed to Table 3-4, Procedure
4

Proceed to Table 3-4, Procedure

Proceed to Table 3-4, Procedures

51 through 53,

Proceed to Table 3-4, Procedure

Proceed to Table 3-4, Procedures

55 and 56
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TABLE 3-4—REPLACING DEFECTIVE CARDS AND REPAIRING TROUBLES EXTERNAL TO CARDS TABLE 3-4 (Continued)
Procedure Symptom Probable Cause(s) |Step Reconmended Procedure P P le Cause(s) | Step Recommended Procedure
1 Voltages not pres-| Defective Power 1 Check voltages at Power Indicator lamps do | Defective set 1 Replace card E-AJN.
ent at test points| Supply Supply test points. If nor- go out within 16 driver
located on card mal proceed to Procedure seconds after the
B-AJV: 2; if abnormal proceed to POWER switch is Defective Miss 2 Replace card E-AJP.
+ 8: - '!'P-%S Step 2. turned on. Pulse Generator
- 6V - TP-12
-18V - TP-16 Broken etch on 2 Replace card E-AJV and/or Broken wire in the 3 Check the KW-7 wiring.
-53V - TP-8 card E~AJV or a check the KW-7 wiring. KW-7
-4V - TP-18 broken wire in
the KW-7 PLAIN lamp does not|Defective PLAIN 1 Check lamp continuity.
1light when the lamp
Defective digital-| 3 Replace card B-AJV. XW-7 is operated
to-analog module in the Plain mode. |Defective lamp 2 Check lamp socket
. socket wiring.
Defective -4¢ 4 Check transistor 1A18Q1.
volt regulator Broken wire in the 3 Check the KW-7 wiring.
Kw-7
Broken wire in 5 Check the Power Supply
the Power Supply wiring. PLAIN lamp does not|Defective PLAIN 1 Check lamp continuity.
1light when the Re~ | lamp
2 Voltages not Blown fuse 1 Check Power Supply mote Control Unit
present at Power fuses. is operated in the |Defective lamp 2 Check lamp socket
Supply test . Plain mode. socket wiring.
points: . Defective Power 2 Replace Power Bupply.
+ 6V - J3 8upply Broken wire in the | 3 Check the Remote
- 8V - J4 Remote Control Control Unit wiring.
-18Y - J5 Open filter 3 Check the Filter Unit Unit N
-24V - J6 Wiring.
-53V - J1 Open or shorted 4 Check cable continuity.
Defective POWER 4 Check the Power Switch wire in remote
switch wiring. cable (W4)
Broken wire in 5 Check the Power Supply READY lamp on Defective READY 1 Check lamp continuity.
the Power Supply wiring. Functional Remote lamp
Control Unit does
Primary input [} Check input power not light when op- |Defective lamp 2 Check lamp socket
power missing cables (Wl or W2), If erational control socket wiring.
cable checks normal it is transferred
will be necessary to from the XW-7 to Broken wire in the | 3 Check the Functional
check the Filter Unit the Functional Re- |Functional Remote Remote Control Umit.
and K¥-7 wiring for a mote Control Unit. |Coatrol Unit
short circuit.
Open or sbhorted 4 Check cable continuity.
3 Power ON lamp Defective Power 1 Check lamp continuity. wire in remote
does not light. ON lamp cable (W4)
Defective lamp 2 Check lamp socket Send lamp does Defective SEND 1 Check lamp continuity.
socket wiring. not light when the |lamp .
KW-7 SEND h= .
Broken wire in 3 | Check the KW-7 wiring. button is :::-ud. Defective lamp 2 | Check lamp socket
the KW-7 . - socket wiring.
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TABLE 3-4 (Continued) TABLE 3-4 (Continued)
Procedure Symptom Probable Cause(s) |Step Recommended Procedure Procedure Symptom Probable Cause(s) | Step Pr
8 Broken wire in 3 Check the KW-7 wiring. 19 SEND lamp does not | Defective lamp 2 Check lamp socket wiring.
(Cont.) the KW-7 11ght when the socket
SEND pushbutton is
Defective Control | 4 Replace card E-AJN. depressed. Broken wire in the | 3 Check Functional Remote
flip-flop Functional Remote Control Unit wiring.
Control Unit
Defective Phasing 5 Replace card E-AJP.
or Input Counter Open wire in re- 4 Check cable W4 for
mote cable (W4) continuity.
Defective lamp 6 Replace card E-AJU,
driver Broken wire in 5 Check KW-7 wiring.
XW-7
| _Defective Output | 7 | Replace card E-AJR. - - - T
Counter Defective lamp 6 Replace card E-AJU.
driver
Defective Clock 8 Replace card B-AJQ.
Cirecuit Defective lamp 7 Replace the Functional
driver in Func- Remote Control Unit
Defective Time 9 Replace the Time tional Remote lamp driver.,
Standard Standard (E-AJY). Control Unit
Defective SEND 14 Check the SEND switch 11 Phasing characters 1 If the SEND lamp 1s on
switch wiring. are not present on proceed to Step 2. If
the line when the ' the S8END lamp is off
9 Remote Control Defective SEND 1 Check lamp continuity. SEND pushbutton is repeat Procedure 7.
Unit SEND lamp lamp pressed.
does not light . Defective Output 2 Replace card E-AJR.
when the SEND Defective lamp 2 Check lamp socket Counter
pushbutton is socket wiring.
pressed. Defective Control 3 Replace card E-AJN.
Broken wire in 3 Check the Remote Control Circuit
the Remote Control Unit wiring.
Unit Defective line-out | 4 Refer to Procedure 2.
Circuit
Open wire in 4 Check cable W4 for
W4 (remote cable) continuity. Defective line- 5 Replace line-out relay.
out relay
Broken wire in the| 5 Check the K¥-7 wiring.
xw-7 12 KW~7 does not Defective Random— 1 Replace card E-AJV.
leave phasing mode | izer
Defective lamp 6 Replace card E-AJU. when the SEND
driver pushbutton is re- | Defective Com- 2 Replace card E-AJW.
leased. biner Circuit
Defective lamp 7 Replace the Remote Control
driver in the Unit lamp driver. Defective Indi- 3 Replace card E-AJT.
Remote Control cator Counter
Unit
Defective Output 4 Replace card B-AJR.
19 Functional Re- Defective SEND 1 Check lamp continuity. Counter
mote Control Unmit amp
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TABLE 3-4 (Continued) TABLE 3-4 (Continued)
Procedure Symptonm Probable Cause(s) | Step d) ynp le Cause(s) |[Step Recommended Procedure
12 Defective Extensor 5 |Replace card E-AJS. only the KW-7 SEND lamp
(Cont.) Broken wire in the | 6 |Check the K¥-7 wiring. 13 §oes gut, proceed to
-7, P 2
13 8END lamp does not | Defective Loop-In 1 |Replace card E~AJU. Defective lamp 2 Replace the Functional
: ‘go out when phas- | circuit driver Remote Control Unit lamp
ing characters are driver.
on the line-in Defective Phasing 2 |Replace card E~AJP.
circuit, Counter Open or shorted 3 Check cable W4 for
. wire in remote continuity.
Defective Control 3 |[Replace card E~AJN. cable (W4)
Circuit
Broken or shorted 4 | Check the Functional
Defective Clock 4 |Replace card B-ANRQ. wire in the Func- Remote Control Unit
Circuit tional Remote Con- wiring.
) trol Unit
Detective Line-In 5 |Replace relay 1A18K1,
relay KW-7 wiring 5 Check KW-7 wiring to Re-
. mote comnector Jl.
Detective Time 6 Replace the Time
Standard Standard (E-AJY). 16 P&I lamp does not Defective P&I lamp 1 Check P&I lamp continuity.
1ight when there
Defective filter 7 Check the Pilter Unit are phasing Defective Loop-In 2 Replace card E-AJU.
wiring. fhltlct.l‘l on the | Circuit
ine.
Broken wire in the 8 Check the K¥-7 wiring. Defective Phasing 3 Replace card E-AJP.
KW-7 Counter
14 lamp does not 1 If the SEND lamp in both Defective Control 4 Replace card B-AJN.
go out in the Re-~ the KW-7 and the Remote Circuit
mote Control Unit. Control Unit do mot go out
repeat Procedure 13; if Defective gate 5 | Replace card E-AJM.
only the KW-7 SEND lamp
goes out proceed to Defective lamp 6 | Replace card E-AJR.
8tep 2. driver
Defective lamp 2 |Replace the Remote Control Defective Clock 7 Replace card E-ANQ.
driver Unit lamp driver. Circuit
Open or shorted 3 |Check cable W4 for Defective Line-In 8 | Replace relay 1lAl18Kl.
wire in cable continuity. relay .
W4 (remote) .
Defective Time 9 | Replace the Time
Broken or shorted 4 |Check the Remote Control Standard Standard (E-AJY).
wire in the Re- Unit wiring.
mote Control Unit. Defective filter 18 cl;:ck the Filter Unit
wiring.
15 SEND lamp does 1 1f the SEND lamp in both the
not go out in the KW-7 and the Punctional Re- Defective lamp 11 Check the lamp socket
Functional Remote mote Control Unit doesn't go socket wiring.
Control Unit. out, repeat procedure 13; if
—CONRDENHA— 61
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TABLE 3-4 (Continued) TABLE 3-4 (Continued)
Procedure Symptom Probable Causes(s) |Step d Probable Causes(s)|Step Recommended Procedure
' 16 Broken wire in the| 12 | Check the KW-7 wiring. 18 Broken wire in the 6 Check the EKW-7 wiring.
(Cont.) -7 KW-7
17 P&I lamp will not 1 | If the SEND lamp 1s on but Defective lamp 7 Replace the Remote
light when the the P&I lamp is not, pro- driver Control Unit lamp driver.
S8END pushbutton is ceed to Step 2, If the
pressed. SEND lamp is not on repeat 19 Functional Remote 1 If the KW-7 P&I lamp is
Praocedure 8. Control Unit P&I ON and the Functional
lamp will not light Remote Control Unit P&I
Defective P&I 2 Check lamp continuity. when the SEND push- lamp is OUT, proceed to
lamp button is pressed. Step 2; if both lamps
are out, repeat Proce-
_ Defective lamp 3 | Check. lamp socket wiring. dure- 95 = -
socket
Defective P&I 2 Check lamp continuity.
Defective lamp 4 Replace card E-AJR. lamp
driver
Defective lamp 3 Check lamp socket wiring.
Defective gate 5 | Replace card B-AJM. socket
Defective Phasing 6 Replace card E-AJP. n or shorted 4 Check cable W4 for
Counter wire in cable W4 continuity.
(remote)
Defective BG flip-| 7 | Replace card E-AJN.
flop Broken wire in the | 5 Check the Functional Re-
Functional Remote mote Control Unit Wiring.
Shorted module 8 | Replace card E-AJU. Control Unit
Brol_;en wire 4n the| 9 | Check the KW-7 wiring. Broken wire in the 6 Check the KW-7 wiring.
KW= x
18 Remote Control 1 If the KW-7 P&I lamp is on Defective lanp 7 Replace the Functional
Unit P&I lamp but the Remote Control driver Remote Control Unit
will not light Unit P&l lamp is not, pro- lamp driver.
when the SEND ceed to Btep 2; if both
pushbutton is lamps are out repeat 28 KW-7 Line-Out 1 If malfunction occurs im
pressed. Procedure 9. Malfunction: no either Plain or Cipher
line-out activity mode proceed to Step 2;
Defective P&I 2 Check lamp continuity. or garbled line- if malfunction occurs in
lamp out signals. the Cipher mode only,
proceed to Procedure 23.
Defective lamp 3 | Check lamp socket wiring.
socket No Loop-In signal 2 Replace card E-AJU.
Open or shorted 4 | Check cable W4 for Defective Input 3 Replace card E-AJP.
wire in cable continuity. Counter
W4 (Remote)
Defective Extensor | 4 Replace card E-AJS.
Broken wire in the| 5 | Check the Remote Control
Remote Control Unit wiring.
Unit
—CONELDENHA— 62
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TABLE 3-4 (Continued) TABLE 3-4 (Continued) 1
Pro e ymp Probable Cause(s) |Step d Pry ymp Pr le Cause(s) |Step Recommended Procedure
2¢ 8ignals A0 and BO 5 | Replace card E-AJT. 21 Open or shorted 2 | Check cable W4 for con~
(Cont.) not complementing wire in cable W4 tinuity.
(remote)
8et pulse. missing 6 | Replace card E-AJN.
Broken wire in the| 3 | Check the Remote Control '
Defective Output 7 | Replace card E-AJR. Remote Control Box Unit wiring. I
Counter .
22 Line-out malfunc- 1 1f malfunction occurs while
Defective Z Stream 8 | Replace card E-AJM. tion while using using either the KW-7 or
Combiners Functional Remote the Functional Remote
Control Unit. Control Unit, proceed to
Open gate in Out- 9 | Replace card E-AJW. Procedure 23; if the mal-
put function occurs while
using the Functional Re-~ .
Open relay 1¢ | Replace card E-AJO. mote Control Unit onmly, s
proceed to Step 2. N
Defective digital- 11 | Replace card E-AJV. ‘
to-analog module, Open or shorted 2 Check cable W4 for x
wire in remote continuity.
Defective Clock 12 | Replace card B-AJQ. cable (w4) i
Circuit
Broken wire in 3 | Check Functional Remote
Defective Line- 13 | Replace relay 1A18K2. the Functional Control Unit wiring. .
Out relay Remote Control i
Unit '
Defective Time 14 | Replace the Time
Standard Standard (BE-AJY). 23 Key Generator 1 Refer to paragraph 3187
check using the for the discussion of the
Defective output 15 | Check tramsistors KG Test Adapter KG Test Adapter and
transistor 1A18Q3 and 1A18Q4. and Test Extender Extender Carxd.
Card: Pattern 1 is .
Defective filter 16 | Check the Filter Unit not present at card| Bhort or open in 2 Check the patch cord
wiring. E-AJL, test point patch cord wiring.
TP-8.
Broken wire in 17 | Check the KW~7 wiring. Defective module 3 | Replace card E-AJL.
the KW-7 in stages 33
through 33
18 | If malfunction occurs in
Cipher mode only proceed Lack of F drive 4 | Replace card E-AJN.
to Key Generator check pulses
using Procedure 23.
Defective module 5 Replace card E-AJK.
21 Line~Out mal- 1 | If malfunction occurs while in stages 1 .
function while using either the KW-7 or through 16
using Remote the Remote Control Unit
Control Unit. proceed to Procedure 23, 1if Defective module 6 Replace card E-AJJ.
the malfunction occurs while in stages 17
using the Remote Control through 32
Unit only, proceed to Step 2. '
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TABLE 3-4 (Continued) TABLE 3-4 (Continued)
Proced e Cause(s) |Step Y e Cause(s) | Step Recommended Procedure
23 Broken wire in the! 7 | Check the KW-7 wiring. 23 E~AJJ, test point
(Cont.) K¥-7 TP-14 when 8P push-|
button is pressed.
Pattern 2 is not Defective module 8 | Replace card E-AJL.
present at card in stages 36 Pattern 7 is not Open or shorted 23 Check patch cords 13-18
E-AJO, test point through 39 present at card patch cord for continuity.
-6 . E-AJK, test point
TP-14. Defective T Com- 24 | Replace card E-AJK,
Broken wire in 9 | Check the XW-7 wiring. biners E-AJJ.
the KW-7
Shorted module 25 Replace card E-AJL.
Pattern 3 is not Defective A 1# | Replace card E-AJL.
present.at card. . |. Stream-Combiner - ‘Broken wire in 26 Check the KW-7-wiring.
E-AJL, test point the KW-7
TP-16,
Pattern 8 is not Open or shorted 27 Check patch cords 7-12
Broken wire in 11 | Check the XKW-7 wiring. present at card patch cords for continuity.
the KW-7 B-AJK, test point -
TP-186. Defective s Com- 28 Replace card E-AJK.
Pattern 4 is not Defective ASP 12 Replace Card E-AJW. bioers
present at card Generator
S-Aio, tost point Shorted module 29 Replace card E-AJL.
TP-4.
Broken wire in 3@ | Check the XW-7 wiring.
Broken wire in 13 | Check the KW-7 wiring. the KW-
the KW-7
Pattern 9 is not Open or shorted 31 Check the patch cords 1-6
Open or shorted 14 Check patch cords 25-3¢ present at card patch cord for continuity.
patch cord for continuity. EB-AJK, test point -
TP-15. Defective t Com- 32 Replace card E-AJK.
Pattern 5 is not Defective ¥ 15 { Replace card E-AJJ. biner
present at card Combiners
E-AJJ, test point Shorted wodule 33 Replace card E-AJL.
TP-16. Shorted module 16 | Replace card E-AJL.
Broken wire in 34 Check the KW-7 wiring.
Broken wire in 17 | Check the XW-7 wiring. the KW-7
Kw-7
Pattern 14 is not Dafective x Com- 33 | Replace card E-AJM.
Open or shorted 18 | Check patch cords 19-24 present at card biner
patch cord for continuity. E-AJM, test point
TP-7. Defective YN 36 Replace card E-AJL.
Pattern 6 is not Defective § Com- 19 | Replace card E~AJJ. Combiner
present at card biners
E-AJJ, test point Broken wire 1in 37 Check the KW-7 wiring.
TP-14. Shorted module 20 | Replace card E-AJM. the KW-7
Broken wire in 21 | Check the KW-7 wiring. Pattern 11 is not Defective Auto 38 | Replace card E-AJK,
the KW-7 present at card Key Generator E-AJO.
Pattern 6 is not Defective Pulse 22 | Replace card E-AJL. :;"gg’ test point
present at card Deletion Circuit Mt
—EONFHBENHALT— 64
ORIGINAL




DOCID: 3559657

—

G ONFHDENTIAL— . KAM-I‘AB/'IS.EC
TABLE 3-4 (Continued) TABLE 3-4 (Continued)
Procedure Symptom Probable Cause(s) | Step Recommended Procedure yup Pr le Cause(s) |Step Recommended Procedure
23 Defective M 39 | Replace card E-AJT. 24 Broken wire in 7 Check the XKW-7 wiring.
(Cont.) Generator the KW-7
Broken wire in the 49 | Check the K¥-7 wiring. 25 No Loop-Out cur- Open filter in the 1 Check the Remote Control
-~ rent when the Re- | Remote Control Unit wiring.
R mote Control Unit | Unit
Pattern 12 is not Defective ¥ Com- 41 Replace card E-AJM, is used with the ‘
present at card biner B-AJO, KW-7, Open or shorted 2 Check cable W4 tfor
ER-AJO, test point wire in remote continuity.
TP-3. D:fective YN Com- 42 | Replace card E-AJL. cable (W4)
biner
Broken wire in 3 Check the Remote Control
Shorted module 43 Replace card E~AJO. the Remote Control Unit wiring.
Unit
Pattern 13 is not | Defective K Com- 44 | Replace card E-AJM.
present at card biner 26 KW-7 Loop-Out mal- 1 Check for -4 volts at
E-AJM, test point function (send or card E-AJV, test point
™P-1, . receive mode): no TP-19; if present proceed
local copy or to Step 2, if not present
.No defect in Key Detective module 45 | Replace cards in the garbled local copy.) repeat Procedure 1.
Generator test not detected by following sequence:
procedure but Key generator Test E-AJM, E-AJL, E-AJK Defective Loop- 2 |Continuity check Loop-
cipher test is Procedure and B-AJJ, Inhibit switch Inhibit switch.
arbled. .
& Broken wire in 46 | Check the KW-7 wiring. Defective digital- 3 Replace card E-AJV.
the K¥-7 to-analog module
24 Rotation of LOOP 1 | Check for -4f volts at Defective Loop- 4 |[Replace card E-AJU.
OUTPUT ADJUST card E-AJV, test point Oout flip-flop
potentiometer fails TP-1§, 1f present
to adjust loop-out proceed to Step 2 if Defective M 5 Replace card E-AJT.
curreat. not present repeat Pro- generator
cedurs 1.
6 Replace card E-AJW.
Defective digital- 2 Replace card E-AJV, i
to-analog module Defective Control 7 Replace card E-AJN,
. Circuit
Defoctive current 3 | Check tramsistors
regulator 1A18Q7 and 1A18Q8. Defective Output 8 Replace card E-AJR,
Counter
Defective Current 4 Check transistors 1A18Q5
Control and 1lA18Q6. Defective Input 9 Replace card E-AJP.
Counter
Open potentiometer 5 Measure resistance of the .
ADJUST po- Defective Clock 19 Replace card E-AJQ.
tentiometer 1R1¥. Circuit
Open filter 6 | Check the Filter Uanit Deatective Time 11 Replace Time Standard
wiring, Standard (B-AJY) .
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TABLE 3-4 (Continued) TABLE 3-4 (Continued)
Procedure Probable Cause(s) | Step| __ Recommended PToct " e_Cause(s) | Step.
(c‘,ﬁ:‘) 2:{::::':.;:{.::,1’} 12 | Check transistor 1A18q1. 31 Broken wire in the | '3 |Check the Functional Re~
- (Cont.) Functional Remote mote Control Unit wiring.
Defective Current 13 | Check transistors Control Unit
Control 1A18Q5 and 1A18Q8. -
Defective Current 14 | Check transistors 32 Local TTY runs Defective digital-| 1 |[Replace card E-AJV.
Regulator 1A18Q7 and 1A18Q8. open. to-analog module
g«:;on wire in 15 | Check KW-7 wiring. n-!-c::vo Loop-In 2 |Replace card E-AJU.
Open filter 16 | Check the Filter Unit Gireu
wiring. 3 |Repeat Procedure 26.
_ _ R _|{ Open_or shorted _._{ 17 | .Check continuity of loop - - A - - S
wire in loop cables cables. 33 Local TTY runs Open or shorted 1 Check cable W4 for
27 KW-7 Loop-Out mal- | Defective LOOP 1 | Check the LOOP OUTPUT open when using wire in cable W4 continuity.
function (send OUTPUT (INHIBIT or switch wiring. the Remote Control | (remote)
mode only): no ALLOW) switch Unit.
local copy or Defective loop-out 2 Replace card E-AJV. Open wire in the 2 Check the Remote Control
garbled local copy.| flip-flop Remote Box Unit wiring.
3 Repeat Procedure 26.
Ope: ire in the 3 |Check the KW-7 wiring.
28 ;‘-7 Loop;out mal- | Defective Extensor 1 | Replace card E-AJS. _n v "
unction (Receive | perective kK 2 | Replace card E-AJM.
Tedin aod Cipher | Stream Combiner 3¢ Audible alarm fails| Defective lamp 1 |Replace card B-AJW.
§°pz1 or garbled xi:;the Line-In 3 | Replace relay 1A18Kl. ;:‘ﬁ“:: :‘l‘ Plaia, | driver
oc: copy. . ti 1, 2 Replace card E-AJO.
4 | Repeat Procedure 26, conditions Defective relay P
Defective Clock 3 |[Replace card E-ARQ.
29 KW-7 Loop-Out mal-| Defective Key 1| Repeat Procedure 23. CLr:ult" © »
function (Cipher Generator
mode only): no Defective Time 4 | Replace Time Standard
local copy or Standard (B-AJY).
garbled local copy.
124 aker Check speaker wiring.
38 t:op—out malfunc- | Open or shorted 1| Check cable W4 for Defective spe e .
on using Remote | wire in cable W4 continuity. ire in the Check the KW-7 wiring.
Control Unit. (remote) Op:n v "
Open filter 2| Check the Filter Unit 38 Audible alarm Open or shorted 1 |Check cable W4 for
Wiring. fails to sound in | wire in cable W4 continuity.
Broken wire in the 3| Check the Remote Control ;-n-oto Control (remote)
Functional Remote iring. it.
Control Unit Untt wiring Defective speaker 2 | Check speaker wiring in
in Remote Control Remote Control Unit.
31 Loo] t malfunc- | Open or shorted 1] Check cable W4 for Unit
tion using Func- wire in remote continuity.
tional Remote Con-| cable (W4) Open wire in the 3 { Check the Remote Control
trol Unit. Open filter wiring| 2| Check Filter Unit Remote Control Unit wiring.
wiring. Unit
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TABLE 3-4 (Continued) TABLE 3-4 (Continued)
Procedure Symptom Probable Cause(s) |Step ded Pr d Pr d ymp bable Cause(s) Step Recommended Procedure
35 Open wire in the 4 Check the KW-7 wiring. 38 Defective lamp 2 Replace card E-AJW.
(Cont.) KW-7 driver
36 Audible alarm Open or shorted 1 Check cable ¥4 for Defective driver | 3 Replace card E-AJV.
fails to sound in wire in Remote continuity,
Functional Remote | cable (W4) Defective relay 4 Replace card E-AJO.
Control Unit.
Defective speaker 2 Check speaker wiring in the Defective Control 5 Replace card E-AJN.
in the Functional Functional Remote Control Circuit
Remote Control Unit.
Unit Broken wire in 6 | Check the KW-7 wiring.
. the KW-7
Open wire in the 3 Check the Punctional Remote
Functional Remote Control Unit wiring. 39 BREAK lamp on all Defective Control 1 Replace card E-AJN.
Control Unit the time. circuit
oy vive dn the 4 | Check the KN-7 wiring. Broken wire in 2 | Check the KW-7 wiring.
49 BREAK lamp does Defective BREAK 1 Check lamp continuity.
37 Incorrect tone Defective Clock 1 Replace card E-AJQ. not light when the lamp
from Audible Circuit pushbutton
Alarm, is pressed. Defective lamp 2 Check lamp socket wiring.
Defective Time 2 Replace the Time socket
Standard Standard (B-AJY).
Defective lamp 3 Replace. card E-AJN.
Broken wire in 3 Check the KW-7 wiring. driver
the KW-7
Defective Line- 4 Replace card E-AJT.
Open resistors 4 Replace card E~AJM. Out flip-flop
38 Audible alarm 1 If the Audible alarm sounds Defective BREAK 5 Check BREAK switch
activates in the in the Cipher mode and if switch wiring.
Cipher mode. the BREAK or ALARM lamp is
not on perform the following: Broken ;ir- in [] Check the KW~7 wiring.
the KW-'
(1) Perform the
ALARM TEST switch 41 Renmote Control 1 If both the KW-7 and
test and, if the Unit BREAK Remote Control Unit BREAK
ALARM lamp lights does not light lamps do not light re-
proceed to Step 2, when the peat Procedure 49, if
if the lamp does pushbutton is only the lamp in the Re-
not light, proceed pressed. mote Control Unit does
to Procedure 49. not light, proceed to
8Step 2.
(2) Generate a break
and, if the BREAK Defective Re- 2 Check lamp continuity.
lamp lights pro-~ mote Control Unit
ceed to Step 2, if BREAK lamp
thé lamp’does not
1light, proceed to Defective lamp 3 Check lamp socket
Procedure 44, socket wiring.
= EONHDENTIRE— ORIGINAL 67




DOCID: 3559657

~GONADENTIAL
KAM-1448B/TSEC
TABLE 3-4 (Continued) TABLE 3-4 (Continued)
Procedure Symptom ok Cause(s) |Step] Re Proced Sy=mpH Probable_Cause(s)_{Step Pr
41 Defective Remote 4 Check the Remote Control 44 Defective Remote 2 Check the Remote Control
(Cont.) Control Unit Unit BREAK switch wiring. Control Unit Unit BREAK RESTORE switch
BREAK switch BREAK RE wiring.
switch
Open or shorted 5 Check cable ¥4 for
wire in cable W4 continuity. Broken wire in the| 3 Check the Remote Control
(remote) Remote Control Unit wiring.
Unit
Broken wire in the| 6 Check the Remote Control
Remote Control Unit wiring, Brokea wire in 4 Check the KW-7 wiring.
Unit the XW-7
“Broken wire in thée| 7 ‘| Check the KW-7 wiring. 45 "| BREAKFUNCTION "I "Detective BREAK 1 Check the BREAK FUNCTION
KW-7 switch will not in-| FUNCTION switch switch wiring.
hibit generation or
42 Break is not 1 If the BREAK lamp is 1it detection of a Broken wire in 2 Check the KW-7 wiring.
transmitted on the when the BREAK pushbutton Break condition. the KW-7
1line when the is pressed proceed to .
BREAK pushbutton Step 2, 1f the lamp does 46 BREAK lamp does Defective Phasing 1 Replace card E-AJP.
is pressed. 1light repeat Procedure 48. not go out when Counter
there are phasing
Defective Line-— 2 Replace card B-AJW. characters on the Defective Input 2 Replace card BE-AJU.
Out flip-flop liné. Circuit
Defective digital- 3 Replace card BE-AJV. Defective Control 3 Replace card E-AJN.
to-analog module ’ Circuit
Defective relay 4 Replace relay l1A18K2, Defective Clock 4 Replace card E-~AJQ.
Circuit
Defective trans- 5 Check transistors
istor 1A18Q2 and 1A18QS. Defective relay 5 Replace relay 1ALSKI1,
Open filter 6 Check the Pilter Unit Defective Time 6 Replace the Time
wiring. Standard Standard (E-AJY).
Open wire in KW-7 ? Check wiring in K¥-7. Broken ;ire in 7 Check the KW-7 wiring.
the Kw-
43 BREAK RE Defective Break 1 Replace card B-AJN.
switch fails to flip~flop. 47 Alarm condition 1 If the ALARM lamp
reset the BREAK exists in the lights in the Plain
lamp when pressed.; Broken wire in 2 Check the KW-7 wiring. Plain and Cipher condition or during the
the KW-7 condition. Phasing mode proceed to
Step 2. If the ALARM
Defective BREAK 3 Check the BREAK RE- lamp lights in the
RESTORE switch STORE switch wiring. Cipher condition during
Normal mode, repeat
44 BREAK RESTORE Open or shorted 1 Check cable ¥4 for Procedure 23.
switch in the Re- wire in cable W4 continuity,
mote Control Unit {remote) Detective Plain 2 Replace card E-AJN.
fails to function. circuit
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TABLE 3-4 (Continued) TABLE 3-4 (Continued)
Procedure Symptom Probable Cause(s) | Step Recommended Procedure Procedure Symptom Probable Cause(s) | Step Recommended Procedure
47 Defective Alarm 3 Replace card E~AJO. 49 ALARM Lamp:
(Cont.) £1ip-flop
i Defective ALARM 11 Check the ALARM lamp wiring.
Key Generator 4 Replace card B-AJL. lamp
Motion
Defective Alarm 12 Replace card E-AJO. If
Broken wire in 5 Check the KW-7 wiring. Check Circuit still incorrect, replace
the KW-7 card E-AJW,
48 MI lamp lights Defective Random— 1 Replace card E-AJV. Defective Key 13 |Repeat Procedure 23.
during Cipher con- | izer Generator
dition.
Defective Check 2 Replace card E-AJW. Defective lamp 14 Check lamp socket wiring.
Circuit socket
Broken wire in the 3 Check the KW¥=7 wiring. Broken wire in 15 Check the KW-7 wiring.
-7 the KW-7
4% K¥W-7 will not pass | MI Lamp: Audible Alarm:
Alarm test. -
Defective MI lamp 1 Check MI lamp wiring. Defective buzzer 16 Repeat Procedure 34.
Defective Random- 2 Replace card B-AJV. Defective Clock 17 Replace card E~-AJQ.
izer circuit Circuit
Defective Random- 3 Replace card E-AJW. 59 Rotation of WPM Open resistors 1 |Replace card E-AJN.
izer alarm circuit SPEED SELECTOR
switch does not Defective WPM 2 |Check the WPM SPEED
Defective Output 4 Replace card E-AJR. change speed of S8PEED SELECTOR SELECTOR switch wiring.
Counter clock. switch .
Defective gate 5 Replace card E-AJP. Broken wire in the 3 Check the KW-7 wiring.
w-7
Defective Clock [ Replace card E-AJQ.
Circuit 51 Two-Wire Loop 1 12 both Loop-ln and
Adaptor Unit male Loop-Out are defective
Detective Control 7 Roplace card E-AJN. function. proceed to Step 2.if -
Circuit only Loop-In proceed
to Procedure 52, if
Defective Time 8 Replace the Time only Loop-Out proceed
Standard Standard (E-AJY). to Procedure 53.
Defective lamp 9 Check lamp socket wiring. Broken wire in 2 Check Loop-In and Loop-
socket cable Out Cables.
ﬁro)_;en wire in the { 1@ Chack the KW¥-7 wiring, Defective relay 3 Replace relay 3K2.
W~
Defective relay 4 Replace relay 3K1.
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TABLE 3-4 (Continued) TABLE 3-4 (Continued)
d ymp 1e Cause(s) |Step Procedure Symptom Cause(s) |Step Recommended Procedure
51 Broken wire in the 5 | Check the Two-Wire Loop 55 Defective T.D. 6 | Check the T.D. S8TEP wiring.
(Cont.) Two~¥ire Loop Adapter Unit wiring. Step switch
Adapter Unit B
Defective relay 7 Replace relay 1A18K3.
52 | Two-¥ire Loop Defective relay 1 | Replace relay 3Kl1.
Adapter Unit Loop- Defective tran- 8 Check transistor 1A18Q2.
In malfunction. Broken wire in 2 | Check the Loop-In cable for sistor
cable continuity.
Open filter 9 Check the Filter Unit
Broken wire in the 3 | Check the Two-Wire Loop wiring.
Two-Wire Loop Adapter Unit wiring.
Adapter Unit Broken wire in 18 Check the KW-7 wiring.
T T 4" | Repeat Procedire 26, " thé Kw-7
53 Two-¥ire Loop Defective relay 1 | Replace relay 3K2. 56 8tep T.D. does not Open or shorted 1 Check cable W4 for
Adaptor Unit Loop~ operate with the wire in cable W4 continuity.
Out nalfunction. Broken wire in 2 | Check the Loop-Qut cable Remote Control (remote)
cable for continuity, Unit, Defective relay 2 Replace relay 2K1.
Broken wire in box 3 | Check the Two-Wire Loop Broken wire in 3 Check the Remote Control
- Adapter Unit wiring. the Remote Control| Unit wiring.
Unit
4 | Repeat Procedure 26,
Open or shorted 4 Check diodes 2CR1 and
54 Equipment will not |[Insufficient volt- 1 | Check the input signal for diode 2 .
operate on an ex-— age proper amplitude (8 volt
ternal 198 KC Bquare wave). 57 Step T.D. does not Open or shorted 1 Check cable W4 for
source. operate with the wire in remote continuity.
Defective Clock 2 | Replace card E-AJQ. Functional Remote cable (W4)
Circuit Control Unit.
Defective relay 2 Replace relay 4Kl.
Defective AUX. 3 | Check the external 1f§ KC
FREQ. INPUT jack Jack wiring. Broken wire in 3 Check the Functional
the Functional Remote Control Unit
Open wire in the 4 | Check the K¥-7 wiring. Remote Control wiriog.
KW-7 Unit
55 T.D. Btep mal- Defective Relay 1 Replace card B-AJV. Open or shorted 4 Check diode 4CR1,
function. diode
Defective gate 2 Replace card E-AJW.
Defective Output 3 Replace card B-AJR,
Counter
Defective Alarm 4 Replace card E-AJO.
Circuit
Defective Control 5 Replace card E-AJN.
Circuit
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TABLE 3-5.—~E-AJK (A1) DEFECTIVE MODULE REPLACEMENT (figs. 3-3 and 3-4)
Step Procedure Narmal 1If Indication If Indication
Test Polat Indication 1s Normal 1s Abnormal
1 Remove card E-AJL and replace it by a Test
Extender Card. Insert the KG Test Adapter ‘
in the Extender Card and then install card
E-AJL io the adapter.
2 Remove card E-AJK and place it in Extender
Card. Plece the Extender Card in the
E-AJK slot.
3 Place the PCR switch in the CIPHER
position and the POWER switch in the ON
position.
ov .
4 Rotate the PCR switch from CIPEER to SYNC Ping 1 and & of MDl-~ I l Proceed to Step 5. Continuity check card
and back to CIPHER to generate a Set MD16, v etch.
pulse. Press the E-AJL KG Test Adapter
Card TEST CYCLE START pushbutton. 34 MICROSECONDS
5 Ground pin 18 of MD1. Pin 1¢ of MD2-MD16. # volts Proceed to Step 8, Replace detectxv'o module.
Pin 3 of MD2-MD16, ~6 volts
6 Ground Test Point TP-2. Pin 19 of MD1. # volts Proceed to Step 7. Replace MD1.
Pin 3 of MD1, -6 volts
7 Lift pin 8 of MD1. Pin 14 of MD1. -6 volts Proceed to Step 8. Replace MD1.
8 Ground test point TP-3. Pin 3 of MD1. @ volts Proceed to Step 9. Replace MD1.
L Ro;:te tllne PCR switch to generate Pin 19 of ND1-MD16. # volts Proceed to Step 1. Replace defective module.
a t pulse. )
18 Resolder pin B of MD1, Proceed to Step 11.
11 Check jacks J2-J17 for defects. Continuity Proceed to Step 12, Replace defective jack.
12 Check plugs Pl, P2, P8, P7, P11l and P12. Continuity Proceed to Step 13. Replace defective plug.
13 Open circuit plugs P1, P2, P86, P7, P11 TP-15 # volts Proceed to Step 14. Replace MD18 and MD19.
and P12,
14 Ground plugs Pl, P2, P6, P7, Pll and P12 Proceed to Step 15.
(shell to tip to ground). .
15 Lift pins 11 and 12 of MD18. TP-15 -6 volts Proceed to Step 16. Replace MD17.
16 Resolder pins 11 and 12 of MD18, ) Proceed to Step 17.
17 Open circuit plugs P3, P4, P8, P9, P13 TP-16 & volts Proceed to Step 18.. Replace MD19 and MD2§.
and Pl4., .
= CONHBENRT—
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TABLE 3-5 (Continued)
Ste Normal I Indication If Indication
P Procedure Test Point Indication 18 Normal 1s Abnormal
18 Ground plugs P3, P4, P8, P9, P13 and Proceed to Step 19.
Pl4 (shell to tip to ground).
19 Lift pins 11 and 12 of MD2d. TP-16 -6 volts Proceed to Step 20. Replace MD19.
20 Resolder pins 11 and 12 of MD26. Proceed to Step 21.
21 Open circuit plugs P5, P1§ and P15, TP-14 @ volts Proceed to Step 22. Replace MD21. -
3 22 | Ground plugs PS5, PI$ and P15 (shell to tip | TP-14 -6 volts Proceed to Step 23. Replace WD21.
to ground).
23 Continuity check board etch. Continuity Repair etch.
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TABLE 3-6.—E-AJJ (A2) DEFECTIVE MODULE REPLACEMENT (figs. 3-1 and 3-2)
Stey Proc Normal If Indication It Indication
P edure Test Polnt Indication is Normal 1s Abnormal
1 Remove card E-AJL and replace it by a Test
Extender Card. Place the KG Test Adapter
in the Extender Card and insert card
E-AJL, in the adapter.
2 Remove card E-AJJ and place it in a Test
Exténder Card in the E-AJJ slot,
3 Place the PCR switch in the CIPHER posi-
tion and POWER switch in the ON position, ov
4 Rotate the PCR switch from CIPHER to Pins 1 and 8 of MD1- Proceed to Step 5. Continuity check card
8YNC and back to CIPHER to generate a Set MD14, MD2¢ and MD21. - etch.
pulse. Press the E~AJL KG Test Adapter ]
Card TEST CYCLE START pushbutton. 34 MICROSECONDS
5 Ground test point TP-2. Pin if of MD1-MD14, # volts Proceed to Step 6. Replace defective module.
MD2¢ and MD21.
Pin 3 of MD1-MD14, ~8 volts
MD2§ and ND21.
6 Ground test point TP-3, Pin 1§ of MD1-MD14, -8 volts Proceed to Step 7. Replace defective module.
MD3§ and MD21.
Pin 3 of MD1-MD14, # volts
MD2¢ and MD21.
7 Rotate the PCR switch to generate a Set Pin 18 of MD1-MD14, g volts Proceed to Step 8. Replace defective module.
pulse. MD2¢ and MD21.
8 Check jacks J2-J16 for defects. Continuity Proceed to Step 9. Replace defective jack(s).
9 Open circuit plugs Pl, P6 and Pll. TP-1 # volts Proceed to Step 18, Replace MD15,
1¢ Ground plugs Pl, P8 and Pll (shell to tip TP=1 -8 volts Proceed to Step 1ll. Replace MD15,
to ground).
11 Open circuit plugs P2, P3, P7, P8, P12 TP-14 # volts Proceed to Step 12. Replace MD16 and MD17.
and P13,
12 Ground plugs P2, P3, P7, P8, P12 and P13 TP-14 -6 volts Proceed to Step 13.
(shell to tip to ground).
13 Lift pins 1} and 12 of MD17, TP-14 -6. volts Proceed to Step 14. Replace MD16.
14 Resolder pins 1l and 12 of MD17, TP-14 -6 volts Proceed to Step 15. Replace MD17,
15, Open ;;rcun plugs P4, P5, P9, Pl§, P14 TP-19 g volts Proceed to Step 16. Replace MD18 and MD19O.
and P15.
16 Ground plugs P4, P53, P9, P1¢, P14 and TP-16 -6 volts Proceed to Step 17.
P15 (shell to tip to ground).
17 Lift pins 11 and 12 of MD19, TP-18 -8 volts Proceed to Step 18, Replace MD18,
18 Resolder pins 11 and 12 of MD19. P10 -8 volts Proceed to Step 19, Replace MD19.
19 Continuity check board etch. . Continuity Repair etch.
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TABLE 3-7.—-E-AJM (A3) DEFECTIVE MODULE REPLACEMENT (figs. 8-7 and 3-8)
Step Procedure Normal I Indication H Indication
Test Polnt Indication is Normal is Abnormal
1 Remove card E-AJL and replace it by a
Extender Card. Place the Test Adapter
Card in the Extender Card and insert
card E-AJL in the Adapter.
2 Remove card E-AJM and place it in a Test
Extender Card. Place the KG-Extender
Card in the E-AJM slot.
_ 3 |.Place the PCR switch in the CIPHER posi- ov. =
tion and the POWER switch in the ON
position.
4 Press the KG-Extender Card TEST CYCLE Pins 1 and 8 of MD1 34 MICROSECONDS. Proceed to Step 5. Continuity check card
START pushbutton. and MD7. ‘ev etch.
5 Rotate the PCR switch from CIPHER to SYNC Pin 12 of MD1-MD4 and \ /~ ov Proceed to Step 6. Continuity check card
and back to CIPHER to generate a Set MD5 and pin 6 of MD5 -V etch.
pulse, Press the E-AJL KG-Test Adapter and MD6. —-I I—-—
Card TEST CYCLE START pushbutton. 24 MICROSECONDS
6 Ground test point TP-5 located on card TP-3 (B-AJM) -6 volts Proceed to Step 7. Continuity check card
E-AJU. Pin 11 of MD8 (B-AJM). I—a-Auo etch.
JT™ D I S
-V
7 Ground test point TP-2. Pin 11 of MDS. -6 volts Proceed to Step 8. Replace MDS.
8 Ground pin 11 of MDS8. TP-11 b | I Proceed to Step 9. Replace MD1.
hid _l‘ BAUD
9 Ground pin 11 of MD8 and pin 9 of MD9, Pin 18, in turn, of g volts Proceed to Step 18. Replace defective module(s).
¥D2, MD3, MD4, MD5
and MD6.
19 Ground pin 11 of MD8 and joins 6 and 8 of Pin 1¢, in turn, of -8 volts Proceed to Step 11. Replace defective module(s).
wlg. MD2, MD3, MD4, MD5
. and .
11 Ground pin 11 of MD8 and pin 8 of MDS. TP-12 -6 volts Proceed to Step 12. Lift, in turn, pinms 11
of MD9, 2 of MDl1l, 2 of
MD12 and 1} of MD13 until
defective module is
located; replace the de-
fective module.
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12 Observe at iudicated test points.
13 Measure the voltage at the indicated
test point.
14 Measure the voltage at the indicated
test point.
15 Continuity card etch.

Pin 1# of MD7, pin 1}
of MD11, KD12, MD14,

Pin 2 of MDl§, MD1S,
uD14, and MD18, and
pin 12 of MD21.

Pin 11 of WD21.

Pin 2 of MD17.

Motion at a baud rate.

T

{One to Zero alter-
nations.)
4 volts
# volts

Continuity

Proceed to Step 13.

Proceed to Step 14.

Proceed to Step 15.

Replace defective
module.

Replace MD21.

Replace MD17.

Repaixr etch.

KAM-1448 /TSEC
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TABLE 3-8.—E-AJL (A4) DEFECTIVE MODULE REPLACEMENT (figs. 3-5 and 3-6)

KAM-1448/TSEC

Step

Procedure

Test Point

Normal
Indication

I Indication
is Normal

If Indication
is Abnormal

18

11

Remove card E~AJL and replace it by a
Test Extender Card. Place the KG Test
Adapter Card in the Extender Card and
insert card E-AJL in the Test Adapter.

Place the PCR switch in the CIPHER posi-
tion and the POWER switch in the ON
position.

Press._the.KG-Test Adapter Card- TEST
CYCLE START pushbutton.

Rotate the PCR switch from CIPHER to
S8YNC and back to CIPHER to generate a
8et pulse.

Press the KG Test Adapter Card TEST
CYCLE START pushbutton.
Ground test point TP-6.

Ground pin 7 of MD1.

Rotate the PCR switch to generate a Set
pulse,

Rotate the PCR switch to the CIPHER posi-
tion and press the KG Test Adapter Card
TEST CYCLE START pushbutton.

Measure the waveform at the indicated
test points.

Measure the waveform at the indicated
test points.

Pins 1 and 8 of
MD1-MD1§,

Pin 6 of MD1-MD3,
MD8 and pin 12 of
MD4-MD7, MD9 and MD19.

Pin 3 of MD1-MD7.
Pin 1¢ of MDl-MD1g.

Pin 3 of MD1-MD7.
Pin 1¢ of MD1-MD7.

Pin 3 of MD1-MD3 and

MDB.
Pin 3 of MD1-MD7,
MD9 and MD1g.

Pins 2, 3, and 7 of
MD8 .

Pins 2, 6, 7, 8, 9,
and 11 of MD1l.

Vi

34 MICROSECONDS

volts
volts

ow

volts
volts

volts

-6 volts

Motion at a baud rate.

Ly

Random motion at a
baud rate.

T

Procééd to Step 4.

Proceed to Step 5.

Proceed to Step 6.

Proceed to Step 7.

Proceed to Step 8.

Proceed to Btep 9.

Proceed to Step 1§.

Proceed to Step 11.

Proceed to Step 12,

Continuity check card
etch.

Continuity check card
e

Replace defective module.
Replace defective module.

Replace defective module.

Continuity check card
etch.

If motion is not

at the output
module but is
present at its input,
replace the defective
module,
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Pius 6 and 11 of MD13.
Pins 2, 6, 7, 9 and 11
of MD15.
Pins 2, 6, 9, and 11 of
MD16.
Pins 2, 6, 7, 8 and 9
of MD17.
Pins 2, 6, 9 and 11 of
18.
Pins 2 and 9 of MD19.
Pins 2, 6, 7, 8 and 9
of MD2#.
Pins 2, 6, 7, 8, 9 and
11 of MD1ll.
Pins 2, 3, 7 and 1¢ of
D9 and
Pins 2, 3, 7, and 18
. of MD1§.
s 12 Measure the voltage at the indicated Pin 2 of MD13. g volts Proceed to Step 13. Replace MD13.
L test point.
! 13 Ground pin 9 of MD13, Pin 2 of MD13. -8 volts Proceed to Step 14. Replace MD13.
14 Measure the voltage at the indicated TP-13 g volts Proceed to Step 15. Replace MD21.
test point.
18 Observe the waveform at the indicated Pins 2 and 8 of MD12. Randonm motion at a Proceed to Step 18. Replace MD12.
test points. baud rate.
-
16 Observe the waveform at the indicated Pin 11 of MD1®, 1 ®avD Proceed to Step 17. Replace MD19.
test point.
17 Ground test point TP-2. Pin 11 of MO 19, -6 volts Proceed to Step 18, Replace MD19.
18 Continuity check module diodes. Pins 4 and 8 of MD1S5. Continuity Proceed to Step 19. Replace defective
Ping 4, 5, 7 and 8 of module.
MD16.
Pins 5 and 7 of MD18,
18 Continuity check card etch. Continuity Repair etch.
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TABLE 8-9.—E-AJO (AS) DEFECTIVE MODULE REPLACEMENT (fige. 3-11 and 3-12)
Step Procedure Normal If Indication I Indication
Test Point Indtcation 1s Normal 18 Abnormal
1 Remove card E-AJO and place it in the Test
Extender Card. Place the Test Extender
Card in the E-AJO slot.
2 Place the PCR switch in the CIPHER position
and the POWER switch in the ON position.
3 Ground TP-2. TP-16 # volts Proceed to Step 4. Replace MD1§.
4 . Measure._the voltage-at.-the-indicated-point.| -Pin 6 of-MD9. P -volts Proceed-to-Step 5. Replace MD9.
5 Measure the voltage at the indicated point.] Pin 2 of MD8. # volts Proceed to Step 6. Replace MDS.
6 Measure the voltage at the indicated point.| Pin 2 of MD1l, -6 volts Proceed to Step 7. Replace MD1l.
7 Rotate the PCR switch from CIPHER to Proceed to Step B.
SYNC and back to CIPHER to generate a Set
pulse,
8 Ground pin 7 of MD11, Pin 11 of MD1l. -8 volts Proceed to Step 8. Replace MD11.
9 Ground pin 1 of MDO. Pin 4 of MD9. -6 volts Proceed to Step 1¢. Replace MD9.
1@ Ground pin 7 of MDS. TP-15 g volts Proceed to Step 1l. Replace MD5.
1 Ground test point TP-1l. Connector pin Y. -8 volts Proceed to Btep 12, Replace relay Kl.
12 Ground pin 7 of MD1l and TP-18. Connector pin W. Audible Alarm on. Proceed to Step 13. Replace relay Kl.
13 Rotate the PCR switch to generate a Set Pin 18 of MD1-MD3, ~6 volts (After ap- Proceed to Step 14. Replace defective
pulse. proximate two second module.
delay.)
14 Mesasure the voltage at the indicated TP-12 8 volts Proceed to Step 15. Replace MD4.
test point.
15 Measure the voltage at the indicated Pin 16 of MDl12. -6 volts Proceed to Step 16. Replace ND4.
test point.
16 Rotate the ALARM TEST awitch to the 1 TP-12 -8 volts Proceed to Step 17. Replace MD1.
position. .
17 Messure the voltage at the indicated TP-16 8 volts Proceed to Step 18. Replace MD12.
test point.
18 Rotate the ALARM TEST switch to the 2 TP-12 -6 volts Proceed to Step 18. Replace MD2.
position.
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19 Rotate the ALARM TEST switch to tbe 3 TP-12 -8 volts Proceed to Step 24. Replace MDS.
position.

29 Measure the voltage at the indicated TP-14 -6 volts Proceed to Step 21. Proceed to Step 22.
test point. )

21 Sequentially 1ift pin 11 of MD13, pins TP-14 -6 volts Proceed to Step 22. Replace defective
11 and 12 of MDP17 and pin 13 of MD21, module.

22 Place the ALARM TEST switch in the OFF Pin 11 of ND15. # volts Proceed to Step 23, Proceed to Step 258.
position,

23 Lift pin 2 of MD16, Press and releasce Pin 11 of MD15. Randon motion at = Proceed to Step 24, Replace MD15.
the SEND pushbutton; after the Pkl lamp baud rate.
goes out, observe indication.

24 Type R-Y characters on the local TTY, Pin 13 of MD13. 3 faup Proceed to Step 23, Replace the defective

Pin 2 of WD1S. =1 module.

Pin 2 of MD16. m
Pin 2 of MD1B. v,

Pins 2 and 11 of MD19.
Pin 11 of MD21.

1 RANDOM Proceed to Step 26. Lift one of the two
pins that are joined

savD and look for motion.
Replace the defective
w‘] L f module if random

motion is not observed.

25 Type R-Y characters on the local TTY. Pin 2 of MD14.
Pin 11 of MD16,
Pin 2 of MD2§.

26 Ground pin 7 of MD8, TP-2 -8 volts Proceed to Step 27. Replace MDS,
27 Rotate the PCR switch to generate a Set

pulse.
28 Ground test point TP-11. TP-15 # volts Proceed to Step 29. Replace MD3.
28 Press and release the SEND puahbutton. TP-15 ? volts Proceed to Step 38. Replace MD12,

Ground test point TP-13,

ag Continuity check the card etch, Continuity B Repair etch.
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TABLE 3-16.—E-AJN (A6) DEFECTIVE MODULE REPLACEMENT (figs. 3-9 and 3-16)
Ste) Procedure Normal If Indication If Indication
i ¥ Test Point Indication is Normal is Abnormal
1 Remove card E-AJN and place it in the
Test Extender Card. Place the Test
Extender Card in the E-AJN slot.
2 Place the PCR switch in the CIPHER
position and the POWER switch in the OFF
position.
3 After » five second delay place the Pin 9 of MD18. 200 MiLLISECONDS Proceed to Step 4. Replace MD1S if
" "POWER" switch in the ON position. P waveform is present
[ I at pin 5 of MD15; if
hadd waveform is not present,
then replace MD17. .
Press and hold the SEND pushbutton. Pin 1§ of MD7. @ volts Proceed to Step 5. Replace MD17.
5 Press and hold the SEND pushbutton. TP-11 —,j soavo  |— Proceed to Step 6. Replace MD2§.
~‘V—, !—l I_
6 Press and hold the BEND pushbutton. Pin 10 of MDS. 8 volts Proceed to Step 7. Replace MD12.
7 Press and hold the SEND pushbutton. Pin 4 of MD12, -8 volts Proceed to Step B, Replace MD12.
8 Press and hold the SEND pushbutton. Pin 4 of MD13. # volts Proceed to Step 9. Replace MD13.
9 Press and hold the SEND pushbutton. Pin 8 of MD13, # volts Proceed to Step 1§, Replace MD13.
19 Release the SEND pushbutton, Pin 18 of -MD6. @ volts Proceed to Step 11, Replace MD6.
11 Measure the voltage at the indicated Pin 3 of MD1#, @ volts Proceed to Step 12. Replace MD1g.
test point. ’
12 Measure the waveform at the indicated Pin 3 of MD4. = = Proceed to Step 13. Replace MD4.
test point.
Period is a function
of the Randomizer
output.
13 Measure the voltage at the indicated Pin 3 of MD3. # volts (after indi- Proceed to Step 14. Replace MD3.
test point. cator characters have
been counted.)
14 Measure the voltage at the indicated Pin 4 of MDS. # volts Proceed to Step 15. Replace MDS.
test point.
15 Measure the voltage at the indicated Pin 11 of MD16. # volts Proceed to Step 16. Replace MD16.
test point.
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16 Press and release the BREAK pushbutton. Pin 16 of MD9. g volts Proceed to Step 17. Replace MDS.

17 Measure the voltage at the indicated Pin 6 of MD12. -6 volts Proceed to Step 18, Replace MD12,
test point.
34 MICROSECONDS
18 Rotate the ALARM TEST switch to gemerate Pin 3 of MDl4. |._ Proceed to Step 19. Replace MD14.

a Set pulse.
-V

19 Measure the waveform at the indicated Pin 3 of MD19. et haans g Proceed to Step 28. Replace MD19.
test point. oo B
hd .
28 %::n;‘-”::n. waveform at the indicated TP-7 24 MICROSECONDS Proceed to Btep 21, Replace MD18.
v, l_
“10v
21 Ground test point TP-4. Pin 11 of MD2d. -8 volts Proceed to Step 22. Replace MD2§.
22 Continuity check the card etch. Continuity Repair etch.
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TABLE 3-11.-E-AJQ (A7) DEFECTIVE MODULE REPLACEMENT (figs. 3-15 and 3-16)
Step Pracedure Normal It Indication If Indication
Test Point Indication 1s Normal is Abnormal °
1 Remove card E-AJQ and place it in the Test
Extender Card. Place the Test Extender
Card in the E-AJQ slot.
2 Place the PCR switch in the CIPHER posi-~ Pin 3 of MD21, 2 microsecond square- Proceed to Step 3. Replace MD21.
tion and the POKER switch in the ON wave,
position.
3 Measure the waveform at the indicated TP-13 16 microsecond square- | Proceed to Step 8. Proceed to Step 4. —
test-point-. N wave .
4 Lift pin 7 of MD19 and pin 7 of MD2§; Pin 3 of MD2§. 4 microsecond square- Replace MD2f.
measure the waveforms at the indicated wave
test points. .
Pin 3 of MD19. B microsecond square- Replace MD18.
wave
Pin 3 of MD18. 18 microsecond square- | Proceed to Step 5. Replace MD18.
Wave
5 Measure the waveform at the indicated TP-4 20 microsecond square- Proceed to Step 6. Replace MD17.
test point. wave
[ Ground TP-6 and pin 7 of MD8. TP-11 49 microsecond square- | Proceed to Step 7. Replace MD1l.
wave
7 Measure the waveform at the indicated Pin 18 of ND12. 8F mi d Bq to Step 8. Replace MD12.
test point. wave
8 Ground test point TP-11 and rotate the Pin 1§ of MD5, MD6, # volts Proceed to Step 2. Replace defective
PCR switch from CIPHER to SYNC and back MD7 and MD14. module.
to CIPHER to generate a 3et pulse.
L] Place the W.P.M. SPEED SELECTOR switch TP-12 Proceed to Step 12. Proceed to Step 19.
in the 8¢ position.
485 MICROSECONDS
19 Lift pins 5, 6, 7 and 9 of MD13; ground Pin 1§ of MDl4. 168 microsecond square- Replace MD14.
TP-6 and pin 7 of MD8; measure waveforms wave
at the indicated test points.
320 microsecond square- Replace MD7.
wave
Pin 1# of ND6. 640 microsecond square-~ Replace MD6.
wvave
TP-12 1280 microsecond Proceed to Step 11. Replace MDS5.
squarewave
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11 Resolder pins 5, 6, 7 and 9 of MD13. ’ TP-12 . l ' Proceed to Step 12, Replace MDS.
-—.J w0
ICROSECONDS
12 Rotate the W,P.M. SPEED SELECTOR switch TP-12 Proceed to Step 13. Replace MD9.
to the 67 position. 0
. MICROSECONDS
13 Rotate the W.P_ M. SPRED SELECTOR switch TP-12 540 mi. to Step 14. Replace MD9.
to the 198 position, . squarewave
14 Measure waveform at the indicated test Pin 3 of MD4. 320 microsecond Proceed to Step 26. Proceed to Step 15.
point. squarewave
15 Lift pins 2 and 4 of MD13, Pin 3 of MDl. 4% microsecond Proceed to Step 16. Replace MD1.
squarewave
16 Measure waveform at the indicated Pin 3 of MD2, 8% micr to Step 17. Replace MD2.,
test point. squarewave
17 Measure waveform at the indicated Pin 3 of MD3. 168 microsecond Proceed to Step 18. Replace MD3.
test point. squarewave
18 Measure waveforam at the indicated Pin 3 of MD4. 32¢ microsecond Proceed to Step 19. Replace MD4.
test point. squarewave
19 Resolder pins 2 and 4 of MD13. Pin 3 of MD4. 268 microsecond Proceed to Step 20. Replace MD4.
' squarewave
29 Rotate the ALARM TEST switch to the 1 Pin 12 of MD15. o bvzeao Proceed to Step 21. Replace MD15.
position. v | I -
21 Measure the waveform at the indicated TP-5 }o1/2 mau0 . Proceed to Step 22. Replace MD1S.
test point. ﬁ-—l n
--v
22 Place a jumper wire between test point TP-9 Motion Proceed to Step 23. Replace MDS.
TP-1 and TP-2 and ground test point TP-5. .
23 Leave the jumper wire xn pllce (8tep 22) TP-6 Motion Proceed to Step 24. Replace MD16+%
and ground pin 12 of MD
24 Measure the waveform at the indicated Pin 12 of MD9. Motion Proceed to Step 25. Replace MD9.
test point. B .
25 Measure the waveform at the indicated Pin 11 of MD9. Motion Proceed to Step 28. Replace MDS.
test point.
26 Remove the jumper wire (Step 23) and Continuity Repair etch.
continuity check the card etch
—CONFHBENTHE—
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TABLE 3-12.—E-AJP (A8) DEFECTIVE MODULE REPLACEMENT (figs. 3-13 and 3-14)
Ste; Normal If Indication ¥ Indication
P Procedure Test Point Indication 1s Normal is Abnormal
1 Remove card E-AJP and place it in the Test
Extender Card. Place the Test Extender
Card in the E-AJP slot.
2 Place the PCR switch in the CIPHER posi-
tion and the POWER switch in the ON
position.
3 |_Place the W.P.M. SPEED SELECTOR switch in
the 67 Position.
ov
4 Measure the waveform at the indicated TP-22 v Proceed to Step 12. Proceed to Step 5.
test point. 20 MILLISECONDS
5 Ground test point TP-12. Pin 1§ of MD1. fdui gt ik Proceed to Step 6. Replace MD1.
. ovy
w U
3.2 MILLISECONDS
8 Ground test point TP-12. Pin 19 of MD2. — Proceed to Step 7. Replace MD2.
ov
w L
7 Ground test point TP-12. Pin 14 of MD3. bl gy e d to Step 8. Replace MD3.
i\l—’w I—I
12,8 MILLISECONDS
8 Ground test point TP-12. Pin 16 of MD4. — p— Proceed to Step 9. Replace MD4.
ov
—w— I
23.8 MILLISECONDS
9 Ground test point TP-12. Pin 1§ of MD5. _.| |._ Proceed to Step 18. Replace MD5.
ov
I
19 Measure the waveform at the indicated TP-12 20 MILLISECONDS Proceed to Step 1l1. Replace MD16.
test point. —
ov,
. LT
11 Measure the waveform at the indicated -1 190 MiLLIsECONDS Proceed to Step 15. Proceed to Step 12.
test point. —-l
S I I
-V
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€0 MILLISECO!
12 Measure the waveform at the indicated Pin 16 of MD6. "q T‘— Proceed to- Step 13. Replace NDS.

test point. M—
-V

80 MILLISECONDS
13 Measure the waveform at the indicated Pin 1§ of MD7. Proceed to Step 1l4. Replace MD7.
test point.

¢
ElsL
.

. 160 MILLISECONDS,
14 Measure the waveform at the indicated Pin 18 of MD1l4. Proceed to Btep 15, Replace MD14.
test point.

‘EL

15 Messure the waveform at the indicated Pin 11 of MDl@, —| s miiiseconos Proceed to Step 16. Replace MD16.
test point. . b M .
—f 40 MiLLisECONDS
16 Measure the waveform at the indicated Pin 11 of MD1S. ov to Step 17. Replace MD1S,
test point. :/U L_l——

4 MICROSECONDS.

17 Measure the waveform at the indicated Pin 3 of MD28, v Proceed to Step 18, Replace MD2§.
test point. - | ]
34 MICROSECONDS
18 Measure the waveform at the indicated ™-7 P Proceed to Step 19. Replace MD19.
test point. \//_
ov
-
ovi
19 Measure the waveform at the indicated Pin 1§ of MDS. _.,,_J__L.___. Proceed to Step 2#. Replace MDB.
test point.
A0 MILLISECONDS
ov
28 Place a jumper wire between pin B of ™-5 v Proceed to Step 21. Replace ND9.
MDY and test point TP-12, and ground
pin 6 of MD2§. 2 mLLIsECONDS
160 miLLIsECO
i _.‘
21 Place a jumper wire between pin 8 of Pin 1¥ of MD1P. ov Proceed to Step 22, Replace MD9.
MD9 and test point TP-1 and ground pin B
6 of MD2§. -8v
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TABLE 3-12 (Coatinued)

Stej Procedu Normal 1t Indication U Indication
P sdure Test Point Indication 18 Normal is Abnormal
22 Place a jumper wire between pin 8 of Pin 10 of MD1l. __‘ '__ Proceed to Step 23. *{ Replace MD11.
MDY and test point TP-1 and ground pin
6 of MD28, bl
.V
320 MILLISECONDS
23 Measure the voltage at the indicated TP-19 g volts Proceed to Step 24. Replace MD12,
test point.
120 MHLLISECONDS = . oy . -
24 -Ground TP-16. TP=1 ..:1 "t’._. Proceed to Step 35, Replace MD13.
Vel L
-
25 Ground test point TP-4. Pin 2 of MD1S. -8 volts Proceed to Step 26. Replace MD15.
26 Ground test point TP-4. Pin 11 of MD17. -6 volts Proceed to Step 27. Replace MD17.
27 Ground pin 9 of MD17. Pin 12 of MD17. ~6 volts Proceed to Step 28, Replace MD17.
28 Ground pin 6 of MD1S8. Pin 11 of ND18. -6 volts Proceed to Step 29. Replace MD18.
29 | eround pin 9 of MD1S8, Pin 2 of MD1B. -6 volts Proceed to Step 30. Replace WD18,
3¢ Continuity check the card etch, N Contipuity Repair etch,
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TABLE 3-13.~E-AJS (A8) DEFECTIVE MODULE REPLACEMENT (figs. 3-19 and 3-24) KAM-1448/TSEC
Step Procedure Test Point Normal I Indication If Indication
Indication is Normal is Abnormal
1 Remove card E-~-AJS and place it in the Test
Extender Card. Place the Test Extender
Card in the E-AJS slot.
2 Place the PCR switch in the CIPHER posi-
tion and the POWER switch in the ON
position.
3 Measure the voltage of the indicated Pin 16 of MD1-MD3 # volts Proceed to Step 4. Replace defective
test points. and pin 3 of MD6, MD7, . module.
DS, ¥D11, MD14 and
ND15,
4 Press and hold the SEND pushbutton. TP-16 1 baud Proceed to Step 5. Mxl)l:ce MD15 and
- MD18.
5 Release the SEND pushbutton. TP-12 34 MICROSECONDS Proceed to Step 6. Continuity check
oV the card etch.
-V
] Observe the iundicated patteran at the TP-16 Randomly spaced letter Proceed to Step 7. Check the SRX
indicated test point. and blank characters. shift register, and
if defective, replace
MD1$ and MD12.
7 Type & continuous blank character on the Pin 10 of MD16, MD17, —] rowaun e Proceed to Step 8. Replace defective
local TTY. MD18, MD18, and KD2¢. W‘v module.
8 Type continuous blank character on the Pin 3 of MD1-MDS, —-| €0 0auD fem Proceed to Step 9. Replace defective
local TTY. N—— T module.
-] 70BavD  fe—
9 Type a blank character on the local TTY. TP-18 ov Proceed to Step 18. Sequentisally replace
had MD9, MD1¢, MD12 and
MD13 until the de-
fective module is
found.
18 Ground test point TP-4. Pin 14 of MD1-MD5, @ volts Proceed to Step 11. Replace MDS and MD1g.
11 Observe the required condition. The equipment does Proceed to Step 12. Replace MD21.
not leave the indica-
tor mode (the P&I lamp
does not go out).
12 Continuity check the card etch. Open etch. Repair etch.
—CONPOENTIRT
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TABLE 3-14.—E-AJR (A1f) DEFECTIVE MODULE REPLACEMENT ({igs. 3-17 and 3-18)
Step Procedure T Normal If Indication It Indication
est Point Indication is Normal is Abnormal
1 Remove card E-AJR and place it in the Test
Extender Card. Place the Test Extender
Card in the E~AJR slot.
2 Place the PCR switch in the CIPHER posi-
tion and the POWER switch in the ON
position.
3 Place the ¥W.P.M. SPEED SELECTOR switch
in the--67 -position. - .
4 Measure the waveform at the indicated Pin 19 of MD5. = wtisscouss Proceed to Step 18. Proceed to Step 5.
test point. ov|
. -8V
5 Ground pin 11 of MD1§. Pin 1§ of MDl. “—"i B to Step 6. Replace MD1.
YA
v
6 Ground pin 11 of MD1g, Pin 1¢ of MD2. 3.2 MILLISECONDS Proceed to Step 7. Replace MD2.
ov !
w—e I )
7 Ground pin 11 of MD1@. Pin 19 of MD3, 6.4 MILLISECONDS Proceed to Step 8. Replace MD3.
ov
el LT .
8 Ground pin 1)l of MD1#. Pin 10 of MD4. 12.8 MILLISECONDS Proceed to Step 9. Replace MD4.
ov
wo I
9 Ground pin 11 of MD1f. Pin 1§ of MD5. 5.8 it d to Step 18. Replace MDS.
v _— —
e I e N
10 Measure the waveform at the indicated Pio 11 of ¥D1#. 20 MILL d to Step 11. Replace MD1f.
test point. - __.‘
G\lr—l l'v
-8V
1 Measure the waveform at the indicated Pin 4 of MD11. 20 MILLISECONDS Proceed to Step 12. Replace MD1l
test point. - - and .
ov
T
12 Measure the waveform at the indicated Pin 6 of MDS, o MLt to Step 13. Replace MD8.
test point. ' - -
w_l 1
v -V
~CONMDENTIRT
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—CONMBENA—
13 Measure the waveform at the indicated Pin 1¢ of MD6, 40 MILLISECONDS Proceed to Step 14. Replace MD8.
test point.
ov
‘
-V
14 Measure the waveform at the indicated Pin 19 of MD7. 00 ML -.l d to Step 15. Replace MD7.
test point. N
el
-6V
15 Measure the waveform at the indicated Pin 1¢ of MD14. 160 ML d to Step 16. Replace MD14.
test point. -
ov
o S R SO
16 Ground test point TP-4. Pin 168 of MD14. 140 MILLISECONDS Proceed to Step 17. Replace MD9.
! ov
-V
17 Measure the waveform at the indicated Pin 11 of MD21. 190 MiLL d to Step 18, Replace MD21.
test point, ]
ov
.V
18 Measure the waveform at the indicated Pin 12 of MD13, 2 MILLISECONDS Proceed to Step 19, Replace MD13.
test point.
ov
-V
19 Measure the waveform at the indicated TP-12 20 MILLISECONDS Proceed to Step 24. Replace MD12.
test point.
ov,
oV,
20 Measure the waveform at the indicated Pin 11 of MD12. 20 MILLISECONDS. Proceed to Step 21, Replace MD12.
test point.
o I R I
21 Measure the waveform at the indicated Pin 11 of MD13, 10 MILLISECONDS Proceed to Step 22. Replace ED13.
test point.
ov
b T
22 Measure the waveform at the indicated Pin 2 of MD1#. 10 MILLISECONDS Proceed to Step 23. Replace MD1§.
test point.
ov
.V
L ONFDEN A
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TABLE 3-14 (Continued) !
Ste P Normal I Indication I Indication
P rocedure Test Point Indication is Normal 1s Abnormal
23 Measure the waveform at the indicated T-13 smcqorerones Proceed to Step 24. Replace MD20.
test point, v |
-8V
24 Measure the waveform at the indicated TP-16 3¢ MICROSECONDS Proceed to Step 25. Replace MD21.
test point. w—.‘ =
| 1
25 Measure the waveform at the indicated Pin 3 of MD1S. “:-‘:l "___m"“ Proceed to Step 26. Replace MD19. A __
-{--test-point. - ovi— i - o
wd L T
28 Rotate the PCR switch from CIPHER to Pin 3 of MD16. 34 MICROSECONDS Proceed to Btep 27. Replace MD16.
S8YNC and back to CIPHER to generate a ~—
Set pulse. ovy
“V_—I_\—-_.__—_
27 Ground Test Point TP-9. Pin 12 of MD18. -6 volts Proceed to Step 28. Replace MD18.
28 Ground test point TP-3; measure the volt- Pin 11 of MD17. -8 volts Replace MD17.
ages at the indicated test points.
Pin 6 of MD11l. # volts Proceed to Step 29. Replace MD11.
34 MICROSECONDS
29 Place a jumper wire between test point Pin 12 of MD17. Proceed to Step 38. Replace MD17
TP-8 and test point TP-16; ground test . ov and MD18.
point TP-9 and press the BREAK pushbutton. - I
38 Continuity check the card etch. Continuity Repair etch.
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TABLE 3-15.—E-AJU (A11) DEFECTIVE MODULE REPLACEMENT (figs. 3-23 and 3-24) to
Stey Normal If Indication I Indication
° Procedure Test Point Indication is Normal is Abnormal
1 Remove card E-AJU and place it in the
Test Extender Card. Place the Test
Extender Card in the E-AJU slot.
2 Place the PCR switch in the PLAIN posi-
tion and the POWER switch in the ON
position.
3 Press and release the SEND pushbutton.
4 Type R characters on the local TTY. TP-2 ‘v Proceed to Step 5. Replace MD15.
oo
L Type R characters on the local TTY. Pin 3 of MDS. oy Proceed to Step 6. Replace MDS,
v
<] ot mavD
6 Type R characters on the local TTY. TP-3 Proceed to Step 7. Replace MD9.
‘:( -t BavD
? Type R characters on the local TTY. Pin 19 of MD16. ov Proceed to Step 8. Replace MD16.
-
v}—culun -
8 Type R characters on the local TTY. TP-4 ov Proceed to Step 8. Replace MD17.
. I
_ b 7maun o
9 Type R characters on the local TTY. Pin 11 of MDS. to Step 14. Replace MD9.
P ad | .
=7 wavo of
18 Type R characters on the local TTY. Pin 18 of MD18. g volts Procead to Step 11, Replace MD19.
1n Ground pin 6 of MD2f, Pin 11 of MD28. -6 volts Proceed to Step 12, Replace MD2#.
12 Ground pin 6 of MD2#. Pin 2 of MD2J. 8 volts Proceed to Step 13, Replace MD28.
13 Ground pin 6 of MD2§, Pin 4 of MD19. -6 volts Proceed to Step 14. Replace MD19.
14 Type R characters on the local TTY. Pin 12 of MD3, ov Proceed to Step 15, Replace MD3.
.
N Fr aaun
18 Type R characters on the local TTY. TP-7 Proceed to Step 16. Replace MD4.
LT
- f=tuave
18 Type R characters on the local TTY. Pin 2 of MD1l. Proceed to Step 17. Replace MD1l,
b B W g
~ -1eavo .
17 Type R characters on the local TTY. TP~8 Proceed to Step 18. Replace MD12.
e B W .
- |- 18auD
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TABLE 3-15 (Continued)
Stey Procedur Normal If Indication I Indication
P edure Test Point Indication is Normal is Abnormal
O\I'—I '—‘
18 Type R characters on the local TTY. E-AJS, TP-3 hid Proceed to Step 19. Replace MD7.
susichbsbGonos
19 Type R characters on the local TTY, X-AJ8, TP-B ‘vw Proceed to Btep 28. Replace MD14. B
sewmcbetZonos.
29 Type R characters on the local TTY. Pins 2 and 11 of MDS. -8 volts Proceed to Step 21. Replace MDS.
21 Ground test point TP=5. - Pin 11 of MD1l, -6 volts Proceed to Step 22. Replace-MD11,
+av-
22 Generate data on the line by having the TP=1 Proceed to Step 23. Replace MD1.
remote KW-7 transmit. ~ - 1oavo
23 Generate data on the line by having the Pin 3 of MD2. vl — Proceed to Step 24. Replace MD2.
remote KW-~7 transmit, ol je-18avo
24 Place the PCR switch in the PLAIN ASYNC Pin 11 of MD3. °"_wl LS Proceed to Step 25. Replace MD3.
position and generate data on the line -} P=1waup
by having a distant teletypewriter
transmit. -~ 2 m
25 Type from the distant TIY. Pin 3 of MD1S. _] F:"“‘:."’ Proceed to Step 26. Replace WD18.
UL
wioTH
26 Ground test point TP-14. TP-7 -6 volts Proceed to Step 27. Replace MD4.
27 Place a jumper wire between pins 1 and Pin 3 of MD21, ov, Proceed to Step 28. Replace MD21,
8 of MD21. -8v.
- j-isAv0
28 Continuity check the card etch. Continuity Repair the etch.
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TABLE 3-16.—~E-AJT (A12) DEFECTIVE MODULE REPLACEMENT (figs. 3-21 and 3-22)

Normal If Indication If Indication
Step Procedure Test Point Indication is Normal is Abnormal
1 Remove card E-AJT and place it in the Test
Extender Card. Place the Test Exteader
Card in the E-AJT slot.
2 Place the PCR switch in the PLAIN posmition
and POWER switch in the ON position,
Place the W.P.M. SPEED SELECTOR switch in
the 67 position,
3 Measure the waveform at the indicated Pin 11 of MD16. » m.::r“'::“m Proceed to Step 4. Replace MD16.
test point. ov -
-IVU l—'
ov,
. Ground test point TP-12. Pin 3 of ¥D1. w1 m_ d to Step 5. Replace MD1.

34 MICROSECONDS

ov
5 Ground test point TP-12. Pin 1§ of MD2. -::L__I_—_L._ Proceed to Step 6. Replace MD2,

180 MILLISECONDS

ov
6 Ground test point TP-12, Pin 1 of MD3, J.J——L__ Proceed to Step 7. Replace MD3.

320 miLLISECONDS

ov|
7 Ground test point TP-12. Pin 16 of MD5. av Proceed to Step 8. Replace MD5.
1920 MILLISECONDS
—] e b
8 Ground test point TP-12, Pin 16 of MDS. ov RO Proceed to Step 9. Replace MD6.
v
Enaﬂ MILLISECONDS *
ov
9 Ground test point TP-12. Pin 18 of MD7. -ov Proceed to Step 16. Replace MD7.
~J1sm scimeconas |-
18 Ground test point TP-1. Pins 11 and 12 of MDS8. -6 volts Proceed to Step 11, Replace MDS,
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TABLE 3-16 (Continued)

Ste) " Normal If Indication I Indication
P Procedure Test Point Indication is Normal is Abnormat
11 Press and release the SEND pushbutton Pin 3 of MD9. _tgusiseconps Proceed to Step 12. Replace MD9.
and type characters on the local TTY, v —
.V
12 Type on the local TTY. Pin 1§ of MD1P. hd l l Proceed to Step 13. Replace MD1§.
-V

140 MILLISECONDS

13 Ground pins 6 and 9 of MD1l, Pin 11 of MDI1l, -6 volts Proceed to Step 14, Replace MD1l.
14 Ground pin 9 of MD12, Pin 2 of MD12. -6 volts Proceed to Step 15. Replace MD12.
15 Ground pin 19 of MD4. Pin 3 of MD1S5, o Proceed to Step 18, Replace MD15.

-.v—-l }— 34 icnoseconos

16 Ground pin 16 of MD4, Pin 11 of MD12, W—LJ'——LJ" Proceed to Step 17. Replace MD12.
v
|} samcrossconos
oV
17 Ground pin 19 of MD4. Pin 11 of MD13. -«IM Proceed to Step 18. Replace MD13,
o' I—— 34 MICROSECONDSE
18 Ground pins 6 and 7 of MD14. Pins 11 and 12 of MD1l4. | -6 volts Proceed to Step 19. Replace MD14.
19 Press and release the SEND pushbutton TP-18 g volts Proceed to Step 24, Replace MD21.

and type continuous RY characters on
the local TTY.

0 MILLISECONDS

28 Press and release the SEND pushbutton TP-14 |__ _{ Proceed to Step 21, Replace MD17.
and type RY characters on the local TTY. ov
21 Ground pins 1¢ of MD16. Pin 12 of MD16. ~6 volts Proceed to Step 22. Replace MD16.
22 Continuity check the card etch, Continuity Repair etch,
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TABLE 3-17.—E-AJW (A13) DEFECTIVE MODULE REPLACEMENT (figs. 3-27 and 3-28)

Step Procedure T Normal If Indication I Indication
est Point Indication is Normal is Abnormal

1 Remove card E-AJW and place it in the Test
Extender Card. Place the Test Extender
Card in the E-AJ¥ slot.

2 Place the PCR switch in the CIPHER posi-
tion and the POWER switch in the ON
position.
3 Ground test point TP-9. Pin 3 of MD7. -6 volts Proceed to Step 4. Replace MD7.
4 Measure the voltage at the indicated Pin 11 of MD2#. -6 volts Proceed to Step 5. Replace MD20.
test point.
5 Measure the voltage at the indicated TP-5 # volts Proceed to Step 6. Replace MD11l. ”
test point.
6 Ground pin 6 of MDl4, Pin 11 of MDl4. -6 volts Proceed to Step 7. Replace MD14.
7 Ground pin 6 of MD13, Pin 11 of MDl4. -8 voltas Proceed to Step 8. Replace MD13.
8 Preas and hold the SEND pushbutton and TP-9 Random zero levels Proceed to Step 9. Replace MD13.
ground pin 6 of MD14,
9 Press and hold the S8END pushbutton and TP-9 Random zero levels Proceed to Step 1. Replace MD13.
ground pin 6 of MD13.
18 Rotate the ALARM TEST switch to the 1 -5 8 volts Proceed to Step 11. Replace MD5.
position.
11 Rotate the ALARM TEST switch to the 2 TP-5 2 volts Proceed to Step 12. Replace MD6.
position.
12 Rotate the ALARN TEST to the OFF position Pin 2 of MD). -6 volts Replace MD1.
and press and release the SEND pushbutton.
Pin 2 of MD21. -6 volts Proceed to Step 13. Replace MD21.
7 BauD
13 Place the TD.STEP/CONTINUOUS switch in Pin 11 of MDL. -' "- Proceed to Step 14. Replace MD1.
the TD STEP position. .
14 Mezgure the waveform at the indicated Pin 1§ of MD2, ’ = wean —f Proceed to Step 15. Replace MD2.
test point. -
.V
15 Measure the waveform at the indicated Pin 1§ of MD3. |—— 28 mauD _1 Proceed to Step 16. Replace MD3.
test point., ov|
-v
16 Measure the waveform at the indicated Pin 1 of MD4. - woao ""f Proceed to Step 17. Replace MD4.
test poiat. ov .

-sv
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TABLE 3-17 (Continued)
Step Procedure Test Point Normal If Indication It Indication
Po! Indication is Normal is Abnormal
I-“ 56 BAVD —-I
17 Measure the waveform at the indicated T™P-11 ov Proceed to Step 18, Replace MD18.
test point. I l__J
-8V
18 Ground pin 6 of MD8, l__- lwn__’
19 Measure the waveform at the tndicated Pin 11 of MDS. o Proceed to Btep 28, Replace MD2.
test point. v :
_ L . ot BAUD__ .
W atiuin|
20 Messure the waveform at the indicated Pin 2 of MDS, - Proceed to Step 21. Replace MDS.
test point. |_| une__l
21 Measure the waveform at the indicated TP-4 ov Proceed to Step 22, Replace MD1@.
test point.
22 Press and release the SEND pushbutton. Pin 11 of MD1S. I~ oo Proceed to Step 33. Replace MD1S.
-
23 Measure the waveform at the indicated T™P-2 = 7 mauo - Proceed to Step 24. Replace MDS.
test point. ov
~av!
24 Type RY charactera on. the local TTY, Pin 2 of MD19. Motion at a baud rate. Proceed to Step 23, Replace MD19.
25 Observe the condition at the indicated Pins 2 and 11 of Motion at a baud rate. | Proceed to Step 26. Replace MD18.
test point. MD18. :
26 Observe the condition at the indicated Pins 2 and 11 of ¥otion at & baud rate. Proceed to Step 27. Replace MD17.
test point, D17,
27 Measure the voltage at the indicated Pins 12 of MD16. -6 volts Proceed to Step 28. Replace MD16.
test point.
28 Observe the condition at the indicated TP-7 Motion at a baud rate. | Proceed to Step 28. Replace MD16.
test point.
29 Measure the voltage at the indicated Pin 12 of MD15, -6 volts Proceed to Step 38. Replace MD15.
test point.
38 Measure the voltage at the indicated Pin 4 of MD1l, @ volts Proceed to Step 31, Replace MD11l.
test point.
31 Ground pin B of MD21 and measure the Pin 8 of MD21. -6 volts Replace MD21.
voltage at the indicated test points.
Pin 2 of MD28. -6 volts Proceed to Step 32. Replace MD2d.
32 Continuity check the card etch. Continuity Repair etch.
—CONMDENTIAT
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TABLE 3-18.—-E-AJV (A14) DEFECTIVE MODULE REPLACEMENT (figs. 3-2% and 3-26) ’
Ste Procedure : Normal It Indication It Indication
P Test Point Indication is Normal is Abnormal
1 Remove card E-AJV and place it in the
. Test Extender Card. Place the Test
Bxtender Card in the E-AJV slot.
2 Place the PCR switch in the CIPHER
position and the POWER switch in the
ON position. ov
3 Measure the waveform at the indicated TP-9 -mc::- [ Proceed to Step 4. Replace MD11.
test point. ::cnnm-—}~ AR PUL o-l
4 Observe the waveform at the indicated Pin 3 of MDE. Noise Proceed to Step 5, Replace MD6 and
test point. A o ‘ | MD7.
5 Observe the waveform at the indicated Pin 3 of MD13. Noise Proceed to Step 6. Replace MD13 and
test poimt. MD14.
4 MICROSECONDS
8 Measure the waveform at the indicated Pins 1, 4, 5, and Proceed to Step 7. Replace MD4.
test point. 18 of MD4, M M
) 8AUD '
7 Observe the waveform at the indicated TP-5 Random motion Proceed to Step 8, Replace MDS5.
test point. . ov
-V
8 Observe the waveform at the indicated ™-7 Random motion Proceed to Step 9. Replace MD12.
test point. S g P e O
-8V,
9 Observe the waveform at the indicated Pips 2 and 11 of Random lotAion Proceed to Step 18, Replace defective
test point. ¥D2, MD3,- MDY and ov, 8 module. -
MD16. .
16 Press and release the SEND switch and -3 Random motion Proceed to Step 11. Replace MD8.
ground test point TP-7. ov'——| [—l .
- .
11 Press and release the SEND switch and TP-3 Random motion Proceed to Step 12. Replace MDS.
ground test point TP-5, ov, N
wd LT
12 Press and release the SEND switch and " TP-6 Random motion Proceed to Step 13. Replace MDl.
ground test point TP-7. [
By N Uy
13 Press and release the SEND switch and TP-8 Random motion Proceed to Step 14. Replace MD1.
ground test point TP-5. m
-
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'TABLE 3-18 (Continued)
Ste) - Normal If Indication If Indication
P Procedure Test Polnt Indication is Normal is Abnormal
14 Place the TD STEP/CONTINUOUS switch TP-4 |~ 7om0 o Proceed to Step 15. Replace MD16.
in the CONTINUOUS position. 27v
15 The following Checks the Line-Out TP-1 Voltage level should Proceed to Step 18. Check circuit etch;
function by alternately applying and alternate between +6 if correct, replace
removing ground on pin 3 of MD15. and -2 volts, ap- MD15.
proximately
16 | -Checking LIIR, any operating mode with Pin 5 of MD1S. MaTE-space transitions | Proceed to Step 17. ‘Check etch; if
line information. from Ground (§) to +6 correct, replace
volts MD1S.
17 Checking LOOA, any operating mode with TP-2 Mark space transi- Proceed to Step 18. Check etch; if
loop information at LOOD. tions from +6 to -2 correct, replace
volts .
18 Checking audible alarm dropping resistor. Pin 8 and Pin 9 of Should read 56 ohms, Proceed to Step 19. Replace MD15.
¥D15, approxinmately
19 Checking despiking network LOON-2 DA-2 to Pin 6 and Pin 5 of Normal charge and Proceed to Step 26. Replace MD2§.
loop remote card. Using ohmmeter reverse . discharge of capacitor
leads and check pin 8 to pin 5 as you and resistor in
would electrolytic capacitor. series if this is not
sufficient check loop
and LOON 2 for spikes
or overshoot. None
should be present
20 Checking Line-Output switch and loop-out Insert meter in line Output current should Proceed to Step 21. Check Line-Out-Put
current limiting resistors of DA-2 in any to printer coil - be controlled roughly switch and etch; if
operating mode. Insert ammeter in Loop- either side. by switching to 26 switch is functioning,
Out circuit - Checking DA-3. and 66MA on output replace module.
switch Check switch by read-
ing continuity from
pin 26 of card to
DA-2 pins 1, 2, 3 and
4.
21 Check Loop-Out voltage - break condition Loop-Out cable to -48 V Proceed to Step 22. Replace MD19...
rom printer. +5%
22 Continuity check diode. Pins 3 and 4 of MD16. Low forward resistance Proceed to Step 23. Replace MD16.
and high reverse re-
sistance
23 Continuity check the card etch. Continuity Repair etch.
ORIGINAL 98
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,
TABLE 3-19.—E-AJY (A15) PLUG-IN ELEMENT CHECK PROCEDURE
Ste Normal I Indication If Indication
P Procedure Test Point Indication is Normal is Abnormal
1 Observe the Time Standard output on the RP OUTPUT 1#.5 volts peak-to- Proceed to Step 2
oscilloscope. peak with rise time -
of $.25 microseconds
and a frequency of
1 megacycle.
2 Using a dual trace oscilloscope perform

the following:

(1) Place a reliable 1 MC source on one
of the scope inputs and the defec-
tive Time Standard 1 MC output on
the other scope input. Synchronize
the oscllloscope to the reliable
1 MC SOURCE.

(2) Observe the oscilloscope and check
both traces for drift.

(3) If Time Standard drifts to the right, :
adjust the FREQ ADJUST to the left -
and allow time for the ocutput to be-
come stable.

(4) 1If the drift is to the left, adjust
the FREQ ADJUST to the right.

(8) 1f drift cannot be corrected, replace
the Time Standard,

ORIGINAL
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POWER SUPPLY-TROUBLESHOOTING PROCEDURE (fig. 3-35)

Causel(s)

Recommended

Symptom

Output voltage not
present at one of
the Power Supply

Poor Output regula-

Oscillations present
on cutput voltages,

Ripple present on
output voltages.

Input voltage not
present at one or
more of the test

Poor output regula-

Oscillations present
on output voltages.

Ripple present on

Shorted capacitor.
Open Transformer,

open diode or open
transistor,

Defective Zener diode
or defective tran-
sistor,

High loop gain.

Open capacitor.

Shorted capacitor, .

Failure in the DC-
to-DC coaverter,
'

Defective Zener diode
or defective tran-
sistor.

High loop gain.

Open capacitor.

Refer to Chart 1.

Refer to Charts 2
through 5.

Refer to Charts 6
and 7.

Refer to Charts 11
and

Refer to Chart 13.

Refer to Chart 1.

Refer to Charts 8,
9, and 14.

Refer to Charts 6
and

Refer to Charts 11 .
and .

hY
Refer to Chart 13,

DN RO
TABLE-3-28.
'ABLE-3-28:
Procedure
AC Operation
1 Fuse opens.
2
test jncksf. ~
B 3
tion.
| .
5
DG Operation
1 Fuse opens.
2
Jacks,
3
tion,
4
5
output voltages.
G ONEHDEN e
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+4V CIRCUIT ~BSV CIRCUIT
ACROSE C3 ACROSS C23
SHOULD READ SHOULD READ
1VDC
+8V CImCuIT -8V CUBCHIT -1V CIRCUIT  -24V CIRCUIT -$3V CIRCULT
ACROSS C1 ACROSS Cs ACROSS C11 ACROSS C21 -
SHOULD READ SHOULD SHOULD READ SHOULD READ
13voC 1IVDC 13VDC

(

J )

ALL VOLTAGES
CHECK OK

‘28
3

VOLTAGES CHECK

Crart 3 ORIGINAL 101




DOCID: 3559657

—EONADENTIA——

KAM-1448/TSEC

J

~83V CIRCUIT
FROM CR34A

SHOULD READ
+4. 3V

L REPAIR WITH AN OHMMETER
BROKEN CRECK ‘DroDEs
FOR OPENS
. | -svcmcurr ] [-isv cmcurr [ -3vcmcuir | [ -ssv ciscurr |
CR8 cRri2 CR1® CR3
{ J J
1F DIDDES IF DIODES ARE REPLACE
ARE OK OPEN OR SHORTED BAD DIODE
bl )
Chart 4
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PERFORM THE WIRING CONNECTIONS
INDICATED IN FIGURE 3-8§

- SET OUTPUT LOAD REEISTANCES TO
n:vmmnmm

+8V CIACUIT -V CIRCUIT -uvcncvn' -34 -8V cn:un'
=T SET OUTPUT
?‘v'rru-rm w 4“ 'roulon- 200 OHMS TO 380 OHMS

§

—CONRDENTAL—
USING OHMMETER
CHECK FOR OFEN
TRANSISTOR- (C-E)
+8V CIRCUIT [Csvemcurr | [isv cmcurr | -3ev cmourr -53V CIRCUIT
Q2 & @ Qu
TRANSISTOR(s) OPEN

‘TRANSISTOR OK

CONTINUITY CHECK
ETCH ARD CABLES

Ir DODES

PROVED TO

BE GOOD
SEE

103
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[
—CoNHBENTRT AM-144B/TSE
APPLY 34 Vbc INPUT TO M ‘ "/ c
PR RS
CuECK ALL OUTPUT
ooy
TPL o8 IIOI,TS T ~24 YOLTS
ADRST Iy e woHvan
wVP\" LoAD TPs -8 V 'rs
LIMTS SHOWN
ONE OR MORE PUTS
YRR
Vo GUTPUTS oo, cwns
e PERTORM pxFeh o
P 7 - T . l €28, CR3S :
CHART 2 SHORTED
F REPLACE DEFEC-
Sas e Yt
SHevEs
s
REMOVE D.C. CHECK FOR SHORTED
SOURCE Qll, Q2. CATW, CRTY
oK
NG
CHEGK K1 SOLENOT
o
nErLACE
EPLACE T3
RECAY ox
5oc. on
meran
FOR_SH( D
SRMoPEN CoRDITION et
o oy REPLACE, o.c. orr
[T
YO CHES K T2 FOR
MR tncur. e Vot o
tace
NECES'SAR;'V‘V“OYI?EA'E;E INDIVIDUAL
CURRENT GANS
Ok _~s REPLACE
‘cRECK VoLTAGE
ACROSS Qii AND
Q12 Co
fig A , 1T [ NOW ASSUMED THAT
INOULD REA s
37 VOLTS RNS. ® THE lNVllTIl ov:um PROPERLY
SN RST Ve
Chart 7 CONTINUED CHART »
—CONEIDENT A 104
Chart 8 ORIGINAL
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FROM CRART 8 LREMOVE D.C. INPUT ] °
= :
CHECK FOR
' . POOR SOLDER
e
T ' [
ACROSS
EACH
CHECK R11, R38
R38 FOR HIGH @
READS
OK N.G.
REMOVE
D.C. INPUT
REPLACE
CHECK 11
AND Q12
ox
CHECKER
* APPLY
D.C.
1¥ CHECKER bt
KOT AVAILABLE
REPLACE
TRA
ONE AT A TIME l
! p——
Q11 ~ Q12
I¥ STILL
REFE| APPLY D.C.
10 CHART 1o IN. vours
. [
AC’Im Q11 AND r
1
IT SHOULD READ
20,6 V AMS
CHECK

T2 AND T1
FOR SHORTED
ﬂ WINDINGS
~CONRDENTAE— Chart 9 " crart 19 ORIGINAL 105
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USING. AN_OSCILLOSCOPE —
— MONTTOR TEST POINTS
SHOWN
+8 V CIRCUIT -6 _V CIRCUIT -53 v CIRCUIT
TP1 TPS -18/-24 V TP6
TP4/TPS FBOM LS Base
REMOVE INPUT POWER
AND CHECK THE INDI-
CATED COMPONE!
R COMBINED -53 V CIRCUIT
+6 V CIRCUIT 8 V CIRCUIT S8 Vi-24 v C
R1,C4 R12,C8 R23,C15 Rez,C28
L 1 I ]
Y - E ATION. W
RE-APPLY INPUT
IF OSCILLATIONS CONTINUE
EMOV! POWER AND
REPLAGE 1'm: INDICATED
TRANSISTE!
)
] IS RY vaT MORE
+6 v ciecurr | [ -6 v circurr -24V_CIRCUIT 53 V_CIRCUIT W W NAY v 1
Q3 Q7 Qo Qe
L 1\ Z
APPLY INPUT
- POWER -
F .
CONTINUE
€ IFIERS HAVE BEEN
ro e S T e T Lo
% ~ < g
Chart 11 B 6
—GOMNFHDENHA . Chart 12 ORIGINAL l o
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~

CHECK FOR Ol N R
FILTER cApAcrrmuS) —-F; c3, c-7, Ci12, C13, CM4, czzl

CHECK FOR P CR3, CR4, CR8, CR9, CR19, CR11,
DIODES LOW BACK RESIST. |—e{ CR15, CRi6, CR17, CR18, CR30
HI-FORWARD RESISTANCE CR31, CR32, CR33

L.C.
INPUT
ON

USING YOUR SCOPE

CHECK SQUARE
WAVE AT BUFFER
C20 - R40

l

SHOULD HAVE
NO OVERSHOOT

T

IF OVERSHOQT

APPEARS - CHECK

ZENER DIODES CR26

CR27 AND BUFFER NETWORK
€20 - R40

ORIGINAL 107
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Figure 3-45. —Noise Amplifier Module, Schematic Diagram. Figure 3-48. —Time Delay Module, Schematic Diagram.
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Figure 3-49. —Two-Wire Loop Adapter Unit, Schematic Diagram.
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Figure 3-57. —Key-GonosatesmOverall Logic Diagram (sheet 3 of 3).

175

(Reverse Blank)

ORIGINAL




