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REPAIR AND MAINTENANCE INSTRUCTIONS FOR TSEC/KW-7 ~ 
Volume 11-Prevenllve Maintenance, Troublethootine and Dio,,arn 

LETTER OF PRoMULGATION 

. 1. Tb1s Ia a CONFIDENTIAL roststered publlcollon Md wt11 bo bandlod, stored, accounlad for 
and destroyed tn accordance with eurrentregulatloneofthe approprlate Department, Agency, or other 
control11ng authority pertain1ng io registered cryptomaterial. Formal autborlzatlon for acce&s to 

l CONFIDENTIAL eryptoma.teria.l Ia required tor personnel to bave access to this publication. 

2. Tbts publication will become effective upon receipt.. S])eQlftc dlaposition tnatruettons for thta 
publication Will be Issued by the appropriate Department, "''eney, or other controlling authority. 
Authorization tor the eventual destrucUon ot this pubneaUon ....Ul be laaued at an appropriate time 
by the Director, National Security Agency. 

3. Amendments to tbia publication wlll be promulgated by means of printed or electrically trans
mitted amendments. Individuals entertng such amendments shall so indicate on tbe "ReCOrd of 
Amendments" page included bereln as page 5. 

4. Thb publication is distributed to author~ed holden of TSEC/KW-7. 

5. THIS PUBLIC.-TION CONTAINS lNFORMATION AFFECTING THE NATIONAL DEFENSE OF 
THE UNITED STATES WITBIN THE MEANING OF THE ESPIONAGE LAWS, TITLE 18, U.S.C., SEC· 
TIONS 793, 794, AND 798. ITS TRANSMIIISION OR THE REVELATION OF ITS CONTBN'l'S IN ANY 
MA.NNER TO AN UNAUTHORIZED PERSON IS PROHIBITED BY LAW. 

6~ ClassUied extracts from. th1a publication tnay be made as necessary. Such extracts Will be 
classUied CONFIDENTIAL, marked CRYPTO, and accounted for locally untU destroyed by burning. 
Forsnal authorin.tion for aecese to CONFIDENTIAL cryptomaterial is required for personnel to have 
access to such extract&. 

7. Tbis publication may not be carried in aircraft for use thereld. 

)t_.c,_., a. B~ 
GORDOII A. BLAKE 

Lieutenant General, USAF 
Director 
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CHAPTER I 

INTRODUCTION AND CLASSIFICATION 

1000-INTRODUCTION 

1001. Contents.-Thls publication ls Volume n of three volumes eonta1nln& repair and ma1D.tettance 
Information for tbe TSEC/kW-7 Electronic TactJ.cal Teletypewriter Security B4,ulpment. It also 
contains information about tbe follow!Qg special-purpose ancllla.ry units dealiPJed to operate with tbe 
KW-7: Re- Control Unit, Func:tional Remote Control Uolt and the Two-Wire Loop Adapter. 
The abort and long titles o1 Volumes I and mare as follows: 

Sltorl Title LOfl{f Title 

KAM-143B/TSEC Repair and M:alntenanoe I'Dstruotlons 
for TSEC/KW-7 (FOUO) - (Volume I 
-Description, InstAllation and Theory 

KAM·l45A/TSEC 

o! Operation). 

Repair and Maintenance In8truct.Jons 
tor KW-7 (FOUO) - (Volume m-
Illustrate4 Ports Lists). 

Persoonel malntaln!Dg the TSEC/KW-7 will needallthreevolumes. A foUrth :publlcaUon, ICAM-146A/ 
TBEC1 "Llmlted Repair and. Maintenance Instructions for TSEC/XW-'1", is a apectaJ .. purpoae docu .. 
ment designed fOl" personnel wbo Will be authorized to perform 11m1ted maintena.oce. 

1002. Operatina lnstructions.-Operattng instructions for tbe TSEC/KW-"1 are contained In the ef ... 
fective ed1Uon of KA0-83/TSEC. Maintenance personnel abould famWa.rlze themselves wttb tb1s 
publlcaHon. 

1003. Oualifications for Maintenance Penonntti.-No persons will attempt to perform repair and 
maintellallce work on the TSEC/KW-7 unless they bave completed an apprO"'ed course of Instruction 
1n the maintenance of this equipment. 

1004. Modification of Equipaent.-No modiflcationa wlU be made to the TSEC/KW-'1 Without prior 
authoriZation by the Director, National Security Agency. Correspondence perta1D1n&' to sUCh modUl-

... 

cattona sbould be forwarded tbroulh proper Service or Agency Channels to Aasiatant Director, NSA, 
for Communtcatlcms S&curity, 38Jil Nebraaka ATenue, N.W., Wa.shlngton 25, D.C., ATTN: 82. The 
modification iDBtructions (KABa) Wbich have been fa:sued by tbe Nattonal8eeurtty Agency for the 
TSEC/KW-7 are Usted oo the last _., of cbapter 2, ICAM·l43B/TSEC. 

1005. Co.•entt an .. IMo•IUftdotionL-Commenta and recommendatlonsreprdlngtbeTSEC/KW-7 
or tbe contents of thi8 manual are Invited. SUch commenta and recommendations abould be forwarde4 
(except as noted below) through proper Ber\'tce or ~pncy chalmela to the Assistant Director, NSA, 
for Communtcattona Security, NaUonal security Agency, 38.1 Nebraska Avenue, N. W., Washington 25, 
D.C. A TTl<: 82. 

For.Arm.y Accounts: 

COII>DUtnta reprdlnC tbl8 manual or the equipment Will be forwarded tbrougb channels to the 
COIIID:ianc:Ung Officer, U.S. Army S1pal Com.munlcatlou Security Agency, Arl.lngton Hall Station, 
Arl!Dgton 12, Viri1Dla, ATTN: S!GCR-4. 

1100-CLASSIFICA liON 

1101. Cla .. ificotion ol KAM-144&/TSEC.- TIWI - Is a ref!18terod pubHcatlon and Is claaslfied 
8811PBI!!fTIU!s, 81tYPY8. Formal autbort.zatlon for access to CONnDBNTIAL eryptomaterial is 
required for personnel to have acceu to tb1a publication. 

1t02. Clauificatlon of Equip .. ent.-The KW-7 is clasaified CONFIDENTIAL, CRYPTO. For in
structions regarding access to tbe equipment, and for cl.a.ssWcatlona of Individual components, see 
ebapter 1 of ICAM:-143B/T8EC. 

1103. SaMouarcling the TSEC/KW·7.- The KW-7 wUl be handled and accounted for 1n accordance 
With the regulations o1 each Serviee or Federal agency governing tbe handling of rectsterecl crypto-
materlal. Specific requirements for tbe proper safeguardfng of registered cryptomaterial are con
tained In the effective edition o! ICAG-1/TSEC, ICAG-8/TSEC and ICAG-9/TSEC. 
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CHAPTER 2 

PREVINTIVE MAINTENANCE 

2000-GINERAL 

2001. lntrodudion.-Thts chapter is dtvided Into three Sections: Section 298"-General; Section 
21fHJ-Inspection and Cleaning; and Section 22H-Performance Testing. seeUon 2Hff defines the 
areas to be covered durlng preventive m&tntenanee and general ma.IDtenance techniques; section 2llfS 
contains instructions for inspecting and cleaning various system areas, components, chassis, etc.; 
section 2Z.8fJ contains instructions for performing a complete performance teat on tbe KW-7 to 
determine that the equipment i.8 operating properly. 

2002. Preventive Maintenance Usage.- PrevenUve maintenance 1s that work performed on a system 
or systems to determine that the equipment la in working order. 8oth mechanical and operatl.oa.al 
preventive maintenance routines should be performed, and all parts ShOUld be checked for dirt, rust, 
corrosion, fungus and ordinary signs of wear. In th1B manner the troubleahootmg techniques em
ployed In chapter 3 may be bald to a minimum. The following paragraphs describe the geoeral 
nature of preventive maintenance and general practices normally associated Witb preventive main
tenance. 

a. Period of Preventive MaUI:tsnt:tnce.-The time required for preventive maintenance performed on 
Operational eqUipment must, for obvious reason&, be held to a mtnlmum. Some systems are 
allowed extensive "down-tinles'' whlle others are allowed vary little. The KW-7 equipment 
should have preventive maintenance performed on 1t at IntervalS determined by actual usage. 
U the KW-7 iS operating 24 hours a day, It ts necessary that periodic preventive maintenance be 
performed on· the eqUipment. In the event that the KW-7 equ.Jpment Is. not employed over a long 
period of time the periodic preventive maintenance wlll be contingent upon practical judgment, 
official scheduling, ambient operating conditions, etc. 

b. General Preuenliue Maintentmce Instnlction.s.-To reduce the t:Une reqUired to perform preven
tive maintenance, certain operating practices llhould be observed at all tilnes. It should be 
mentioned that all operating teehniques and practices discussed ln section me are contin&:ent 
upon the availability of necessary material. In many cues the exact techniques employed wUl 
depend upon cognizant personnel; 

(1) U possible, disconnect tbe KW-7 from the signal line. 

{2) Remove the power cord from the power source. 

(3) Use a cle~ dry, lint-free cloth or a dry brush for cleaning purposes. 

(4) use No. fffftff sandpaper to remove corrosion. 

(5) When possible, use a cloth molstenedwtthsolventto clean all metanic parts (except electrical 
contacts). 

(6) Dipping an orange sUck In a cleaning compound and allowing the compound to drip onto 
elaetrical contacts is an excellent cleaning technique. Remove the cleaning compound care-
fully with a clean dry clotb. · 

Note: Use a cleaning compound approved by the cogniZant Service or Agency. 

WARNING: PROLONGED BREATHING OF CLEANING COMPOUND IS DANGEROUS. 
MAKE SURE THAT ADEQUATE VENTILATION IS PROVIDED. CLEANING 
COMPOUND IS FLAMMABLE; DO NOT USE NEAR A FLAME. 

2003. Maintertc~nce Controls.-For general reference purposes, the KW-'1 maintenance controls are 
illustrated ln figures 2-1 and 2-2 and described In table 2-1. 

TABLE 2-1.-MAINTENANCE CONTROLS 

Panel Marking Type LocatiOn Fig. FunetJ.on 

-53V ADJ Potentiometer Power SUpply 2-1 -53 volt adjustment 
R49 

-18V ADJ Potentiometer · Po,...r SUpply 2-1 -18 volt adjustment 
R34 

-24VADJ PotentiOmeter Po,...r Supply 2-1 ._24 volt adjustment 
R29 

-ev ADJ Potentiometer Power SUJll)ly 2-1 -6 volt adjustment 
Rl9 

+6VADJ Potentiometer Power Supply 2-1 +6 volt adjU&tment 
R1 

FREQADJ Variable Control Tbne Standard z-z Time standard output 
frequency adjustment 

ALARM Toggle SWitch Top Left Rear 2-2 Enables operator to 
ON/OFF S9 of KW-7 disable audible alarm 

LOOP-OUTPUT Potentiometer Top center 2-2 Enables operator to 
ADJUST 

.. _RlS. ___ R_e!!" of ({11{-'l ·-- ···-
adlus!._loOp current output 

2004. Fuses and Teat Jaclc.s.-The tuses 1n the KW .. 'l are Wustra.ted 1n figure 2-4 and described in 
table 2-2. Card signals are described 1n table 2-3. 

TABLE 2-2.-FUSES 

Panel Marking Type Location Fig. Function 

-24V~ 5 amp fuse FUterAn 2-3 Protects de-to-de 
Fl converter 

+24 VDC 5 amp fuse Futer An 2-3 Protects de-to-de 
F2 converter 

ll5/23S VAC 2 amp fuse FUter AI? 2-3. Protects ac-to-de 
FS converter 

115/238 VAC 2 amp fuse Filter An 2-3 Protects ac-to-de 
~---

___ L-- F4. converter 
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TABLE 2-3. -CAJU> SlGNAUI TABLE 2-3 (Continued) 

Card ~ 
Connector 

Slgnal.Deaerlption Pin 
Connector --Card-- --Sigaal Pin 

Slgnal·Deserlptton 

E-A.TK (AI) Set 8 System lnltJal set pulse E-AJJ (A2) 
(Cont.) i'! D 1' cOde combiner Input 

F Drive Pulse c Fibonacci shift register drive pulae 
+GV 7 Po•er supply voltage 

A 2 Fibonacci feedback atgaal 

X 1 FibOnacci Jeea&idl: sljiil 
-8V 17 Power supply voltage 

GRD IS Ground 
ry " r code combiner lnpu.t 

r! 19 r Code combiner tnput 
fl " -Fibonacci· Shlft·regiSter, output- stage ---· 

iiQ.H" 

+6V 7 Power supply voltage 32 21 Fibonacci shift register, output stage 
no. 32 

-6V 17 Power supply voltage 

GND IS Ground r1 3 1' code combiner Input 

16 F Fibonacci shift register, output stage rt s ~ code combiner input 
PO. 16 

fil E Fibonacci shift regiSter, ot~fput stage 
iio.l6 

Jl R ]I code combiner output 

ii E ii code combi.aer output 

i'4 y r code combiner input l' B 'P code combiner output 

i'5 21 r code combiner input 

y 22 r code combiner output 
E-AJM (A3) YN-1 5 An intermediate code form 

ll z 1 code combiner output Jl M 11 code combiner output" 

i p I code combiner output 
SET N System lnltlal set pulse 

E-AJJ (A2) SET 8 System lnltlal set Pllae 
KG 1 Timing signal for key generator 

activity 

F Drive Pulse 9 Fibonacci shift register drive pulse 

"fil 4 fibOnacci shift register, output stii'e 
no:-n 

1m 2 ~ aignal for key generator 
y 

START 3 Time interval decoded from output 

16 1 Fibonacci shift reglstert output stage 
counter 

no. 16 STOP 4 Time interval decoded from output 

i'4 2 1' code _c:omblner ~ 
counter 
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TABLE 2-3 (Continued) TABLE 2-3 (Continued) 

Card Signal Connector Signal Description Pin Card Signal 
Connector Signal Description Pin 

E-AJM (A3) 
Gifing level thit indieites data (Cont.) iii" B 
ae iVlty 

E-AJL (A4) Zl 12 Ou.tpu.t data form prior to start and 
atop bauds addiUon 

PCJ w Phasing counter, stage iJ output 
BG· NO v BGand Normal 

32 I Fibonacci shift register, stage 
no. 32 output 

PC! X Phasing counter, stage 1 output 
F Drive Pulse 3 Fibonacci ahlft register drive pulse 

s. 'If y send and Normal 
32 2 Flbona.ecl 8h1tt register, stage 

no. 32 output 

WPM!"" c 1H words per minute SET L System initial set pulse 

WPM67 K 67 words per minute +6V 7 Power supply voltage 

Nl\iiMAL3 J -&V 17 Power aupply voltage 

SEND2 u GRD IS Ground 

ii p I code combiner inverted output NOftMAL2 18 

YN-1 A An lntermecua:te cOde form Z3 15 Output data fcn-m after start and stop 
bauds addition 

E T Extensor (SRX) output 

+6V 7 Power supply voltage 
AT3A 4 Alarm teet switch output 

-6V 17 Power supply voltage 
i! D iJ cOde combiner output 

GRD 19 Ground. 
i K i code combiner output 

E" E EXtensor (SRX) output 
m s Indicator or Normal 

Z1 D Output data form prior to start and 
OBR T Output bit rate 

stop bauds addition PLAIN A 

w R An intermediate code forro q 13 ll code combiner output 

v s Output of auto key ·generator J! v 1' code combiner output 

w 22 An ilitvmediate cOde form A y Fibonacci feedback slgnal 
- ~-
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TABLE 2-3 (Continued) TABLE 2-3 (Continued) 

--card ___ --Slgnal _____ -eonnector Signal Description 
----

Pin Card Slgnal Connector Signal Oeaeription Pin 

E-AJL (A4) 
(Cont.) AT3A N Alarm test switch outp1t 

E-AJO (A5) 
(Coat.) I6N 4 Indicator and Normal 

Z1A 11 Output data form prior to addition of +8V 1 Power supply voltaee 
start and stop bauds 

-8V 17 Power supply voltage 
35 J Flbona.tel ahlft register, stage 

no. 32 outJIUt GRD Ill Ground 

!§ z FibonliCcl·shllt register 1 ·stage 
no. 39 outjjUt 

SET L System Wtlal oet pulse 

AT3A K Alarm test switch output 
39 22 Fibonacci shift register, stage 

no. 39 output Gl!O T Gated extensor output, crypto sync 
line 

YN-1 5 An 1nterme4iate code form 

m:I c An intermediate cOde form 
NORMAL! u 

lmi!J.UX3 19 
KG 1l TUning .signal for key generator 

activity 

A 21 Fibonacci feedback signal Z2 9 An 1ntermed1ate code form 

KG R Timing signal for key generator NORMAL2 8 
activity 

8P F ~tal point, F drive pulse deletion 
le 

NORMAL2 H 

35 J Fibonacci shift register, stage 

iii 8 
no. 35 output 

it code combiner inverted output 

A w Fibonacci feedback slgQal 
39 D Ftbonace1 shift register • stage 

no. 39 output 

AT4B M Alarm test switch output A E Fibonacci feedbiick signal 

E-AJO (AS) i5BRi M Output bit rate !§ 13 Fibonacci ehift register, stage 
no. 39 output 

w c An interme<Hite cOOe lorm 
ATS p Alarm. test switch output 

AT2A B Alarm test BW1fch output 
A 14 Flb<macc! feedllack o!gnal 

ASP 1 Alarm sampling pulse 
AT8 R Alarm. test switeh output 

---- -- - -- ---
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TABLE 2-3 (Continued) TABLE 2-3 (Continued) 

Cud Signal Connector 
S!cnal Description Pin Cud Signal 

Connector Signal Description 
Pin 

E-AJO(A5) E-AJO (A5) 
(Cont.) GZO F Gated z stream output, data line (Cont.) BUZ I w Audible alarm actuator 

v v Output of au.to key generator E-AJN(A6) TNOC D IndiCator counter 

w 15 An intermediate code form SEI 15 Send switch output 

nND1 s SE2 X Send switch output 

PLAIN 12 OC6 21 Output counter r stage 6 

E 21 EXtensor (SRX) output eTiU' w P counter 

ZIA 19 Output data form prior to addition 
of start and stop txl.uds 

-24V 14 Power supply voltace 

E 2~. EXtensor (SRX) output 
+6V 7 Power supply voltage 

ZIA 22 Output data form prior to addition 
of start and stop lauds 

p 13 Output counter character rate timing 

- pulse 

AT8 18 Alarm teat switch output 
INDC 1 Indicator counter 

AT7 X Alarm test switeh output 
-6V 17 Power supply voltage 

A'i'IA 2 Alarm test switch output GRD lfl Ground 

ALARM 1 z Condition indicative of a compro-
mislng failure which will disable 

SNB J Timing pulse (reeelve mode) for M 
flip-flop 

transmitter SNA 9 Something not available (data pres-

ALARM 1 A Condition indicative of a compro- ence level) 

mlsing failure which will disable 
transmitter PLAIN 28 

ALLR 6 Alarm lamp remote AT4A 11 Alarm test switch output 

ALL 5 Alarm lamp ocs M Output counter: stage 8 

TEX 16 Te>rt cor B ~lear X register 

TEX I y 'i'Oi! 8P 3 ~Jil point, F drtve p.tlae deletion 

------ ~---

ORIGINAL 19 
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TABLE 2-3 (Contimled) TABLE 2-3 (Contlmled) 
---------- -----

-~card-- --Silnal-- -Connector-· 
SigDa! Description Pin card SigDa! 

Connector Signal Description Pin 

E-AJN (A6) KG 4 Timing signal for key generator 
(COD!.) actiVIty 

E-AJN (A6) POWER SET c A special purpose set PJ.).se 
(Cont.) 

SEND 1 v 
UG L Lcc:k In gate 

ALARM SET y Level from alarm test switcb which E-AJQ (A7) t1NE1N E aatea lliie ouijjiif 
generates aet pulses 

6BR • BIT 1 A OUtput blt rate and bit 1 
-NORMAL I F ~---

minX E 
OBRl D Output bit rate 

SEND I 5 
BRLR s Break lamp remote 

mf c IndiCator or Normal 
BRL N Break lamp 

START 6 
SEND 16 

+6V 7 Power supply voltsce 
BREAK 19 

l1iN 8 IndiCator or Normal 
-8V 17 Power suppl)l' voltage 

GRD IS Ground 
I loll H 1Dd1Cator or Normal 

TMSTD y Time standard 
NORMAL2 A 

1JIIIKC B 8 u~c (Internal or external) timing 
NORMAL3 6 pulse to timing counter 

NC5iUiXL2 5 SET z System inltlal set pulse 

SEND 2 u WPM67 w 67 warda per minute 

SEND l p WPM! Jill X 188 words per minute 

BG 18 Gating level for CLX SG F Slow gate 

ifENi5 R 

SET K t ... ·-~-SET 1 12 Input to SET driver 

- -----------~~----

lSSKC A K Internally ll"ner&ted lJIIIKC signal 

CLOCK v Corrected system timing pulses 

ORIGINAL 20 
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TABLE 2-3 (Continued) TABLE 2-3 (Continued) 

Card I Signal I Connector 

I Signal Description Pin card Signal CODnector Signal Description 
Pin 

E-AJP (A8) I CLOCK 2 Corrected system timing p.dse E-AJP (AS) IJG 18 Lock In gate 

-24V 14 Power supply voltage 
(Cont.) 

Jlel 9 Pliiiliii counter, i£i.ii I 

+6V 7 Power supply voltage l>CB s PhaSing counter, iiiii D 

-6V 17 Power supply voltage 'N 1 ~lie used tO m•sure MOD 8 
•llli cbaracters 

GRD 1& Ground 
IC7 A Input counter, stace 7 

TRB 3 Transfer pulse, B register 
iiiiU w Jnp.~.t blt rate 

TRA 4 TranSfer pdse, A regtster 

POWER SET ze A special purpose set pllse E-AJJ (A9) s. N A Send and Normil 

1'L 21 ~ c!iiracter (fixed length! gating Pd 3 P pulse delayed 

Ire D I GaUig level for CLX 

SEm53 6 

SENl52 R 

SET 1 System tnltial set pulse 

SHIFT-A R SRA register sh1ft pulse 
NORMAL3 c 

ABlN 4 lnplt ot A and B registers 
LIIST F Line in schmitt trigger 

AII'IIf s Input ol A and B registers 
MOD& y lnPJt counter counting mode (6 bauds 

per cycle) ~ 21 P counter 

LOIG K Loop In gate M2B B RaaOOmlzer output to SRA2 

lire 22 Non ... synChi'onous conttnuous e-rx 19 etear x reii!Ster 

SEND1 16 TRA p Transfer p.alse, A register 

PA z 

I 
Plain asynchronous 

CLX 19 Ciear X register 

IBR v lnPlt bit rate 

INDC 22 Indicator counter 

NORMAL2 X 

~ y Indicator counter 

... -- - -- ------
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TABLE 2-3 (Continued) TABLI! 2-3 (Continued) 

--Card-- --S'-3.---- Connector -s'-3-·Jloscrlptlon-------
Pin 

Car~ Sip! Coanector. Signal Deeeriptlon 
Pin 

li-AJJ (A9) 
(Cont.) OBRl 12 Output bit rate 

+6V 7 Power supply voltap 

-ev 17 Power supply voltage 

E-AJR (Alll) 

Slillt rii!iter-~ (Cont.) c:-SRA2---- --a-.-·-·-. 
;..~----c--
~ F 

aauDi·:-:~ Recocn ea c 

GRD IS Ground SET I 8 Input to SET driver 

TRB 2S Trall~.f!r -~_e, B.J"_egister lii!X 11 - -l!UXX 

SffiFTB 6 SRB register sblft pulse UOD M Line out digital 

SRA2 11 Shift register A, atage 2 LIIST 14 Line in schmitt trigger 

SRA5 v Shift register A, atage 5 NOOiiALf N 

am lS ShUt repater A, ataje 5 BRK K Signal inittat!Jig triUlllmlaoion break 

~ 2 Eitenaor (SRX) output BRLO R Break receive loc.Jtout 

E s Exte""or (SRX) output OC8 z Output counter, stege 8 oatput 

ZOD w ZERO/ONE indicator message ocs 3 Output counter, stage fJ output 
detector 

OBR 22 Output bit rate 

E-AJR(AIS) SET I System lnlt!al set pulse CTRP 2S P counter 

CLOCK 2 Corrected system timing pulse ~ y Peounter 

+6V 7 Power supply voltage ocw 21 OUtput counter, Stage 6 ou(pul 

-6V 17 Power supply voltage om- 12 (51iitput bli rate 

GRD IS Ground e'I'Jm 19 P counter, stili 1 outpd 

i&N E Indicator or Normal STOP X 

PILD A Phasing or Indicator lamp driver OiiR.BJ'i'I J Oiitput bit rate and bit 1 

NORMAL I H ' START T 

- ----

ORIGINAL 22 

• • • • • • 



DOCID: 3559657 

• • • 
- •• • • 

-eeuFIIEtiT!'' KAM-144&/TSEC 

TABJ,.E 2-3 (Continued) TABLE 2-3 (Continued) 

Card S;gDal Connector S;gDal Description Pin Card Signal Connector Signal Dsscription 
Pin 

E-AJR(AUl) 
(Cont.) STAR'!' v 

E-AJU (All) 
(Cont.) -6V 17 Power supply voltage 

II' 9 ~t counter chil'a.cter rate umtng 
pulse 

~·· . -. 
w Output counter character rate timing ~ 

GRD 18 Ground 

SENDl 3 

pU.tse LIS N Loop tnhibit switeh 

ICR D Indicator counter reset PX L Plilll aayncbl'onous 

~ s _F..~ LUR 4 Line in relay 

OBR! 4 Output bit rate M K Gating level that indicates data 
activity 

CLX p Clear X register 

CDC 18 Clear X regiSter 
OBRl 18 Output bit rate 

~ 2 
OBR2 v Output bit rate 

Z2 1 Data outjlut in final form (start-stop 
BTC 13 Break receive level to break bo.uds superimposed) 

(indicator) character counter 
LOCO A Loop output control 

E-AJU (All) NORMALS 15 Pee u Phasing counter, stage I output 

ABIN M Input of A RDd B registers L012 8 Loop in 

lBR 14 lnp.~t blt rate PTS s Plain text sa!ety 

SET F System initial set pulse PC! T Phasing counter, atage 1 outp.It 

T8 B A pul8e used to measure MOD 8 ALARM 1 p 
PJiiSilig chil'a.di:rs 

SEND 1 y 
IC7 H Input counter, stage 7 output 

SAG 2S Shift A gate 
p E Output counter character rate timing 

pulse mrr X Input bit rate 

+6V 7 Power supply voltage SBG 21 Shill B gate 

- _I~- ~~ 
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TABLE 2-3 (Continued) TABLE 2-3 (Continued) 
--------

Connector carmeaor -"-Card"-- --Signal 
Pin Siiilil-Description Card SJcna1 PID S.tanal Deacrljtion 

E·AJU(All) E-AJT (A12) 
(Cont.) mmi 19 O.ltJR~t bfi rate (Cont.) ZOD 1 ZERO/ONE Indicator message 

l!mfj 22 detector 

+8V 7 Power supply voltage 
FL c Input character (fixed length) gating 

level ·8V 17 Power supply voltage 

D6 16 Down shut BRK 4 Break 

~ 9 Non-synchr·O~~s continuous GRD 1. Grov.nd 

MODS J Input counter COW'It:inc mode (6 lauds Il!l 5 Down ahlft 
per cycle) 

nm>l A 
LOIG D LOop 1n pte 

SET M System lnltial set pulse 
LOOD v LOop ant digital 

JC7 c Input counter. atqe 1 output 
LUST 5 L1ne In aehmltt trlg11er 

SEND y 
mrol R 

!IRA! w shift reiiiter A, stage 5 output n; 8 ~ character (fixed length) gating 
e TEX J Text 

BEL 11 Send lamp OBR2 3 Output bit rate 

SELR 13 Send lamp remote TEX-1 8 Text 

SHlFT-A z Register A shUt pulse SRA5 12 Shift register A, stage 5 output 

SIUFT-8 w Register B shUt p.~.lse FL 2 Input character (fixed length) gating 
level 

E-AJT (Al2) ICR N Indicator counter reset SEND2 T 

Pd F p p.~lae: delayed NOai.1AL2 s 
BTC 22 Break receive level to break SET 1 B lnJ"lt to SET driver 

(indicator) character counter 
1'" 19 ~ counter ehirader rate tliiiing ... 

"L"" ____ --" - --------------
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TABLE 2-3 (Continued) TABLE 2-3 (Continued) 

Card Slpal Connector Sipal Description Pin Card Slpal Conneetor Signal Description 
Pin 

E-AJT (Al2) 
(Cont.) lNDC 26 Indicator counter 

E-AJW (Al3) 
(Cont.) +8V 7 Power supply voltage 

~ 21 lna.Ica(or counter -6V n Power supply voltage 

if z =&Jevel th8f IndiCates aata 

Pd H P pulse delayed 

GRD IS Ground 

AB1N 19 I!ijiit of A and B rii1Sters 

RNA2 s Randomlzer (stage 2) 
LIOD K Line out digital 

A'l'21i T Alarm teat switch output 
LOCO 6 Loop out control 

SNA 

I 
18 Something not available (data 

presence level) 

TRA p Transfer pulse, A register 

SET 23 System Initial set pulse 

OBR2 z Output bit rate 

M2A v Randomizer output to alarm 

SAG E Shift A gate M2B 21 Randomlzer ou\JNt to SRA2 

SNB v Timing pulse (receive mode) for M PLAIN-I X 
fil}l-:f!Op 

BREAK a 
SBG D Shl1t B gate 

BUZI 6 Audible alarm actuator 
M X Gating level that indicates data 

activity CLOCK B Corrected SJslem tJ.mlng pulses 

TRB u Transfer pulse, B register c:lCW H Output counter, stage 8 

ALARM 1 9 Condition lndlcat1ve of a compromising 
E-AJW (Al3) sos 2 Speeial one shot (randOmizer) output tallure which will disable transmitter 

nm p Alarm test switch output CTRP2 11 P counter 

RNA! R Randomizer (stage 1) II D ~eY'el tbit 11\dlCiteS aati 
ac 

CTRP 1 P counter 
NORMALS 12 

I liN 5 Indicator or Normal 

PLAIN 4 
ZlA 16 Output data form prior to addition of 

start-stop bauds 
--~··---- ---·---
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TABLE a-3 (Continued) TABLE 2-3 (Continued) 

Card Sfcna! Conn-ectOr Signal Description Pin 
Card Slcnal COIUlector Stpal Deaeriptton 

Pin 

E-AJW (A13) E-A.JV (A14) LDR 3 Ltne in relay 
(Cont.) START 18 . 

ALARMSE"l' u Level from ala:rm test switcb whiCh 
STOP 14 generates set pulses 

NORMAL 13 AUDOI A Audible alarm 

E N E:xtensor (sRX\ output Rt:PR D ·Relay driver -
SEND2 y LOAl 19 Loop output analOC 1 

MIL L Mllamp -4SVR 18 Zener eontroUed 4tli volt reference 

ASP 2S Alarm sampling pulse 
for loop out etreuit8 

ACT w Activity (PTS !unction) 
·18V 22 Power supply voltage 

AUDOl K Audible alarm 
·53V 12 Power aupj)ly voltage 

om p OUtPUt bit rate 
REDR A Relay driver 

+6V 7 Power supply voltage 

GZO 15 Gated Z stream output, data line ·8V 17 Power supply voltage 

Z3 M An intermediate code form GRD lB Ground 

Z! J An intermediate code fQ.t'm 
r.>l 21 sena: and Normal 

AT4A M Alarm test switch output 

s · N E Send and Normal -----· UOD 5 Une out dJcital 

GEO F Gated exten&or output, erypto sync 
line 

LOOD c Loop out digital 

AT4B c Alarm test switch output 
LOA2 2 Loop out analog 2 

LOOA B Loop out analog 
l!IA u :\.Y-~t: J~i&' prior to addition of UOR 4 Line out relay 

miDi 8 UOA 8 Line out analog 
-··- -- -~ 
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TABLE 2-3 (Continued) 

Card Signal Connector 
Stcnal DeeeripUon Pin 

E-AJV(AH) 
(Cont.) AUDOZ 1 Audible alarm 

NCL E Negative coil (TD step relay) 

TDSl K Transrnitter-Diatributor step PJ.lae 1 

PCL F Positive coil (TD step relay) 

LOOP v Loop out positive 

WA3 29 Loop out analog 3 

ZR 15 Zener reference 

LOON2 T Loop out negative 2 

sos 11 Special one-shot (randomizer) outp1t 

RNA1 R Random!Zer (stege 1) 

M2B H RandomJ.zer output to SRA2 

MZA N Randomtzer output to alarm. logic 

RNA2 s Randomizor (otege 2) 
-------

2100-INSPECTION, CLEANING, AND LUBRICATION 

2101. Sch•dule for lnspectioh, 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 or these checks to vary. 

2102. lnstrudions for Inspection and Cleaning. 

Inspection. -A careful inspection of all parts of the equipment ls most important since it deter
mines the necessity for other maintenance procedures. Table 2-4 presents the methods for in
specting the equipment. 

.. • • 
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TABLE 2-4.-EQUIPMENT INSPECTION 

Part 

Overall 

Leads 

Terminal Connections 

Mechanical assembUes 

SWitches 

Puehbutton Lamp 

Damaclne Condition 

OV'erheatlnl, which is indicated by discoloration, 
blistering, bulging of parts or containers, or 
pecullar odors. Lealtllge of INiulailng compounds. 
Dirt, corrosion, rust, Jnildew, or fungus growth. 

Looseness or separation, corrosion, or damaged. r 
Corrosion, dirt, or damage • 

. Looseness, inseCUre mounting, damage. 

Loose mounting and connections. Plttlng, dirt, cor
rosion, or wear of accessible contacts. Freedom 
in actiOn, 

Dirt or damage. 

b. Cleanm,.-All parts, except electrical contact surfaces, should be cleaned with a clean, Unt-free 
cloth. or a brush moistened "'ith an approved solvent. When cleaning baS been completed, the 
white fUm deposit remainlng 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 
presents, ln tabular form, the procedures for cleaning various areas of the equipment. 

WARNING: CARE SHOULo BE EXERCISED WHEN USING TRICHLOROETHYLENE AS A 
CLEANING AG!i:NT. ALTHOUGH THIS SOLVENT IS A NON-INFLAMMABLE 
AND NON-EXPLOSIVE LIQUID, rr CAN PRODUCE TOXIC EFFECTS. RE
PEATED CONTACT W1T11 THE SKIN CAN CAUSE IRRITATION. RUBBER GLOVES 
SHOULD BE WORN WHEN USING THIS SOLVENT. DO NOT APPLY TRICHLORO
ETHYLENE TO POLYSTYRENE, LUCITE, PLEXIGLASS, OR SlMILAR PLASTICS. 
INSTEAD USE DRY CLEANING SOLV!i:NT. 

TABLE 2-5.-CLEANING PROCEDURES 

Part or Area 

Inaccessible areas or areas wbere 
loose dirt has accumulated. 

Element and logic packages, elec
tronic chassis, contacts and ter ... 
minals. 
1) Corrooion 

Cleaning Procedure 

Dry, compressed air may be used if the line 
pressure does not exceed 6S psL Clear air 
line of moisture prior to cleaning equtpments. 

I) Clean With No. fJSSfJ sand-r and then 
polJBb with a clean, dry lint-free cloth. 

ORIGINAL 27 



nocm: 3559557 

TABLE 2-5 (Continued) 

----~--~Part-or-Area ~-----cliiiiirl·gprocectUH _____ 

2201 
sente, 
ment 
ttonal 
to be 
Ina! 

No 

2} Dirt, mU4ew, or fungus 2) Clean with a. dry, lint-free <:totb. or brush 
moistened wttb trichloroethylene. 

Corroded switch contacts Burnish with burtrlshlng blade, keeplnc the 
blade clean by wiping it frequently with a 
clean, dry, Unt-free cloth moistened with 
trichloroethylene. 

2200-PERFORMANCE TESTING 

EXPIGnGHon Of PerfOrftlclrtce ,.-.tfng-p.;cec~;,e;;..Th~ -J,;rlor~ce ·testing procedures as pre-
I 1n t.b1s secUon serve the dual purpoae of determi.njng the operational capabUtty of the equip-
as part of a eeheduled testing program and aiding the technician in troubleshooting the tune-
units of the system. Two KW-'1 units-one, the unit under test, ud the other, a unit known 

operational-are utlll.zed to facUitate teatlnc. In tb1s manner, the unit can be thorovlhlY tested 
phases of operation by simulating on-Une conditions. 

~8': If abnormal indlcatiOIU!I are observed during any teat, reference thould be made to the 
troubleabootina" orocedures contaJned tn cbaoter 3. 

2202. Test Equipment Requiraci.-Table 2-6 defines the test equipment Used to perform the Individual 
testin; procedures. 

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

Test Equipment 

Teletypewriter, 66 wpm 

Teletypewriter, lH wpm 

ISS wpm Step TD 

6Swpm TD 

6B wpm TD 

l!lllwpmTD 

'M'Y Test Tape 

DC Power Supply, 128-140 
volts, 2JJ6 ma. 

• 

Quantity Notea 

KBD illters Removed 

KBD FUtera Removed 

Line Filters Removed 

Line Futers Removed 

Line Filters Installed 

z Line FUters Removed 

• • 

KAM-l44B/TSEC 

TABLE 2-8 (Continued) 

Test Equipment Quant tty Notes 

Oscilloscope, Teldronb 530 1 
(or equivalent) 

Voltmeter, AC 115/!Sif volta 1 

Voltmeter, Di&ital 1 

Ammeter, oc, 2f to 61 mL 1 

M:ultimeter 1 

Potentiometer, 7Hf ohm, 2 
25 watt 

Reststor, ~ ohm, $ watt 1 

Reolatar, SH obm, 5 -tt 1 
------- -----------

2203. Test Proceclur ... -.For a complete cheek of the KW·'f, tbe followinc test procedures .sbould 
be performed ln the sequence given to ensure that tbe equipment is tested 1n the proper manner. 

NoUJ: Reference is made in tbe procedures to adjustment of tbe Une and the loop currents. These 
adjuabaents should be made to the value (either 2.8 m.a or 6S m.a.) for the teletypewriter 
equipment and the l1ne conditions. 

a. InitkJl Te8t S.hf/i.-Tbe following teat procedures are prella11nary tests. Two JCW .. 7's will be 
employed tor these testa. For th18 reaaon tbe following steps Wlll define the Wlit under test as 
STATION A KW-7 and the reference unllaa STATtON B KW-7. 

(1) Set tbe SWitches on both KW-'7A and KW-7B to the positions Indicated in table 2-7. 

TABLE 2-7.-INITIAL SWITCH SETTINGS 

SWitch Location Setting 

Power ON-OFF Front Panel OFF 

Alarm Test Front P&llel OFF 

PCR SWitch Front Panel CIPHER 

Line Input Time standard Area 211 

Loop Output CardA14 6S 

ORIGINAL 28 
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• 

Switch 

Speed Selector 

Break Fwmt!on 

Alarm ON-OFF 

TDstep 

115·23f VAC 

• 

TABU: 2-~ (COil!lnued) 

Location 

Rear of Ualt 

Rear of Ualt 

Time Standard Area 

Tbne standard Area 

MaiD Filter 

• 

BetllnC 

ON 

ON 

CONT. 

Applicable PoBlllon 

"8et SPEED SELECTOR -tell to ootllag determiDecl bJ telet,pewrltero belnc WIOd. 

(2) Perform the wtrmc CODDectio1181ncllcated In figure 2-8. 

(3) U~ tho patch cord lroDt cover ODd perform tho wlrii>C cOIIDOCtloDO lndlcoted In table 2-8. 

WAR!QNG: TBE PATCH CORDS MUST NEVER Bl! SET AS SHOWN IN TABLE 2-8 WHEN 
THE KW-~ IS CONNECTED TO THE LINE. 

TABLE 2-8.-PATCH CORD TEST ARRANGEMENT 

From Comblller 
Board Jack 

2 

3 

4 

8 

ToRepater 
Card TerllliDal 

Al 

AZ 

A3 

A4 

A5 

A8 

B~ 

B8 

Bt 

.- . • • 
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TABLE 2-8 (CODtlnued) 

From Combiner ToRepater 
Board Jaclt Card TermiDal 

a Blf 

11 Cll 

12 ClJ 

13 Cl3 

14 C14 

16 Cl6 
i, 

18 Cl8 ' ·i 
1~ D1'1 

18 Dl8 ··:•.,r 

18 Die 
, 
" .. Dlf 

21 D21 

22 D22 

23 E23 

24 EM 

25 E25 

18 F28 

~~ FZ'I 

28 FZB 

zg Fit 

a• FU 
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Fjgure 2-1.-Power Supply, Top View (Cover Removed). Figure 2-2.-KW-7, Top View (Cover Removed). 
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@ 

Ft.gu.re 2-3.-KW-'l, Rear View. 

• 

/ 

PEIMUTElt 
PATCH 
COitDS 

Figure 2 .. 4.-KW~'7, Front View. 
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Figure 2-5.-KW-7, Bottom View (Cover Removed). 

• • • ,. 

OS2 053 

53 
OS6 

Figure 2-6.-Front View of ll.emote Control Unit. 
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J7 J2 

J5 

Figure 2-?.-Re&r View of Remote Control Unit. 
GOti5 'DStll' '' 

F:taure 2-8.-Front View of Loop Adapter Unlt. 
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(4) Place tbe POWER ON-OFF switch In tbs ON pos!Uon and observe that tbe POWER ON In

dicator lamp becomes Ulu.minated. Allow a five--minute warm-up period before performing 
any further steps. 

b. POWIJT Supply Ad}..stmenls. 

(1) Remove the power su.pply top cover from the unit under test. Ustnc a multtmeter, measure 
tbe voltages in<licated in table 2-9. Make any adjustments necesnry to bring the voltages 
within tolerance. 

TABLE 3-9.-POWER SUPPLY OUTPUT VOLTAGE MEASUREMENTS 

Voltage From To 
Adjuatment 

Tolerance 
Test Point Test Point :Minlmum Maximum 

+6 J3 J2(GND) +6V ADJ +5.B2V +B.1BV 

-6 J4 J2(GND) -6V ADJ -5.82V -6.1BV 

-18 J5 J2(GND) -1611" ADJ -17.64V -18.3611" 

-24 J6 J2(QND) -2411" ADJ -23.28V -24.72V 

-53 Jl _ J2(G~ND) _ -5311" ADJ -5B.35V -55.6511" 
L_ ----------

(2) With an oscilloscope, Cheek the ripple at the test pointe indleated in table 2-9. Tbe rlpple 
shall not exceed 1.3 volts peak-to-peak at any point. 

c. Loop Current AdjustfiUints. 

{1) Connect a m.ultlmeter as an ammeter in series between the spade lug on the end of the W'1 
cable Signal output leads from J7 (STATION A) and its corresponding terminal on the tele
typewriter. Leave the other signal output lead connected to the teletypewriter. (Se~ fig. 2-8.) 

(2) Remove card E-AJV (S'rATION A) and place the LOOP OUTPUT tswiteh, located on the card, 
in the 6f poaition. (This switCh may already be 1n the 6ff posiUon.) Replace the card. 

Note: U the teletypewriters in uae are equipped Witb current adjusting controls, turn 
these controls to the maximum current posiUoo. 

(3) Adjust the LOOP OUTPUT ADJUST potentlol>leler (STATION A) untU a readlnr of 6f mUll
amperes is observed on the multimeter. 

(4) Remove card E-AJV (STATION A) and place the LOOP OUTPUT switch In tbe 26 position. 
Replace tbe card.. 

(5) Repeat step (3) observing for an indication of 28 ID1lllampere on tbe multimeter. 

d. Break Ch4racter Cormter 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). 

• • • 
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(2) A<IJuat tbe oocllioseope for neptlvo external synchronization wllb a """"P t!Dte of 2611 mUll
seconds per centilneter. 

(3) Press the BR£AK puahbotton/lncl1cator (M) and obse"e the oacUloacope for a waveform. 
Measure from the start of oweep to fall of the pulse from II to -6 -rolto. 

Note: OscWoscope meuurement Will vary with the teletypewriter being used as follows: 

Teletypewriter 

611 wpm 

67 wpm 

11111 wpm 

(4) Press the BREAK RESTOR!: pushbutton. 

•· OvJpt<t Bit Rate Test. 

Measurement 

1865 MUUseconds ::t: Scope Error 

1688 MUUseconds :!: Scope Error 

1117 Milliaeconds :t Scope Error 

(1) Adjust tbe oscUllacops for pos!Uve Internal synchronization with a sweep t!Dte of $ mllll~ 
seconds per centimeter. 

(2) Place the oscllloscopo probe at test point TP-12 (Cud E--AJil). 

(3) Measure tbe oiJnal porio<l for tbs WPM SPEED SELECTOR sw:lteh positiOM Indicated In 
table 2-1B. 

TABLE 2-18.-WPM SPEED 
SELECTOR SWITCH POSrriONS 

SWitch Position 

1IIB 

67 

68 

Signal Perlo<l 

13.3 MWiaeconds 

2S.II Mllllsoconds 

22.Z Milliseconds 

(4) Return the WPM SPEED SELECTOR sWitch to the pollitlon for the teletypewriter 1n use. 

f. Power Set Test.-Place tbe POWER switch ln the OFF position, walt at least two seconds and tben 
return it to the ON position. Observe that the POWER ON indicator lamp becOlileS illuminated. 
U any other lamp becomea illundnated, obaerve that they become deacUvated. 

g. PCR Svlllcb set Teal. 

(1) set allsw:ltches to tho switch positions listed In table 2-7. 

(2) Place bolb KW-7 POWER &witches In tbs ON pos!Uon. 

(3) Depress tbs STATION A SENDswltehandobssrvethat lbe SEND Indicator lamp on STATION A 
and the P&I indicator lamps located on both KW-7's become UlumJ.nated for a few seeonds 
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and then become deactivated. (Relay eUeks can be detected in botb STATION A KW-'1 and 
STATION B KW-7 durllll!~ll!_t_!;>lol_lamplllumlnatlonperlod.)_ ------~ 

(4) Place the STATION A PCR swltcb in tbe SYNC (plain) position and observe tba.t the SEND 
indicator lamp becomes deactivated. The PLAIN indf.cator lamp becomes Ulumtnate~ aod 
the audible alarm sounds. 

(5) Depress the STATION A SEND switch and obeerve that the SEND 1ndJ.eator lamp becomes 
illuminated. 

(6) Place the STATION A PCR switch in the CIPHER posltton and obaerve the following: 

(a) The SEND Indicator lamp becomes deacUvated. 

(b) The PLAIN indicator lamp becomes deactivated, 

(c)- .!fhe-audlble--alarm-beeomes -deactivated. 

h. ALARM TEST Switch Set Test. 

{1) Place the STATION A K:W-'1 ALARM TEST switeh tn position Uf and o'Daerve that the audible 
alarm becomes activated. 

(2) Depress the STATION A KW-7 SEND swttcb and observe that the SEND indicator becomes 
illuminated. 

(3) Return the ALARM TEST switch to the OFF poaition, through position 11, and obaene the 
followlnf: 

(a) The SEND indicator lamp becomes deactivated. 

(b) The audible alarm becomes deactivated. 

t. BREAK Switch Set Test. 

(1) Depress the STATION A KW-7 SEND switch.. Obsene that the STATION A KW-'1 SEND l&DIJ) 
and both KW-7 Pill indicator lampe become Wumtnated. 

{2) After both P•I indicator lamps become deactivated,depresetbe BREAK awttch on STATION B 
KW-'1 and keep it depressed unt11 the BREAK indicator lamp becomes Wumtnated and. the 
audible alarm sounds on both KW-7'a. Observe that the SEND indicator lamp on STATION A 
KW-7 becomes deaet!Yated. 

(3) Depress the STATION A KW-7 BREAK RESTORE switch and oblerve that the BREAK In
dicator lamp and tbe audlble alarm botb become deactivated. 

j. SEND Switch Set Test. 

(1) Depress the STATION A KW-7 SEND SWitcb. 

(2) After the P6Ilndlcator lamp becomes deactivated, ground permuter patCh-cord terminal F31 
With a cUp lead. Observe that the ALARM indicator lamp becomes illuminated and the audible 
alarm becomes activ&ted.. Remove the cllp lead from terminal F31. 

(3) Depress the STATION A KW-7 SEND switcb and observe the followtnr. 

(a) The ALARM tndlcator lamp becomes deactivated. 

(b) The audible alarm becomes deactivated. 

• • • 
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(e) The SEND indicator becomes Ulumlnate<l 

---NOte: The remainln&' portions of th1s seCU.on relate to various operational tests on the 
STATION A KW-7. 

R. 2JI MtniaPJIPWS Nfttral Mode T•st. 

(1) Place the STATION A KW-7 LINE INPUT switch In the 2f miWampero position. 

(3) Adjust the 'lK, 25W potentiometer for 21J milliamperes of Une current as obaened on an 
ammeter connected between terminal ES STATION A and terminal El (STATtoN B). 

(3) P~ce a teat tape In the tranftlitter..uatrll..tor at STATION A. 

(4) Depress the STATION A KW-7 SEND switch and observe that the STATION A KW-7 SEND 
-Indicator--becomes-illuminated.---·· - ··- -" ----

(5) start STATION A TD and send test Dl&&aage for five minutes. Observe the printouts on both 
STATION A page printer and STATION B pace printer for "clean" copy without any garble. 

(6) Place STATION A TD In a deacUvated condition and walt ten minutes before performing any 
furt:ber stepa. 

('7) Activate STATION A TD but do not depress the SEND swtteb. Transmit atx error-fre$ lines. 

l. 611 Milliampere Nevtral Mode Tesl. 

(1) Place the STATION A KW-7 LINE INPUT switch In the 6. position. 
(Z) AdJust the '7K. Z5W potentiometer for 68 mlll1amperes ot line current as observed on an 

ammeter lrulerted In the E5 (STATION A)-E1 (STATION B) line. 

(3) Depress the STATIO:rt A KW-'1 SEND switch and send a~ error-free Unes from STATION A 
TD. 

(4) Observe tbe printouts on both STATION A pap printer and. STATION B pap printer. 

Nolo: Copy at STATION B JlOIIO printer may be &arb1ed untU shOrtly alter the STATION B 
KW-7 Nlllncllcator lamp goes on. 

m. Alat'm Teet Clrcadtry Tesl. 

(1) Place tbe STATION A KW-7 and the STATION B KW-7 In the receive mode by turning power 
oU for five seconda and then turnlne it on ap1n. 

(2) Rotate the STATION A KW-7 ALARM TEST switCh through each of Ita 1. test posltions, 
paue:tng tor approximately ftve seconds at each poaJtl.on. 

(3) Note an audlb1e alarm lncllcation at positloM 1 tbrouab 1• 81111 ALARM lnclleator lamp lncllca
Uon at poatUont: 1 throuch B. Botll the SEND and P6I lamps should come on at position 6 
only. The Ml Indicator sbould be ON for positions 1 through 5. The alarm lndleatlons 8bould 
cease at poaltton !1. Rotate the ALARM TEST swltcll to OFF. 

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

(5) Place the ALARM ON-OFF lwlteh In the OFF pootuon and observe that the aucllb1e alarm 
goes ou. 
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• • .. • 
(8) Return the ALARM ON-OFF switch to the ON position. Rotate the STATION A KW-? PCR 

switch to the ABYNC (plain) pos1t10n and observe tbat the audible alarm rematns activated. 

(7) Repeat step 5. 

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

n. BREAK and BREAK RESTORE Switch Test. 

(l) Depress the STATION A KW-? SEND switch. Observe that the SEND Indicator lamp goes on. 

(2) After both Pl<I lamps are e:dinguisbed, depress the STATION A KW-7 BREAK switch. Qbaerve 
that the BREAK indicators and audible alarms for both KW-7's become active and that the 
STATION A KW-? SEND lamp goes out. 

(3) Deprees the STATION A KW-7 SEND awiteh and observe that the STATION A KW-? Wllt Ia 
unaffected. 

(4) Press the STATION A KW-7 BREAK RESTORE switch. Observe that tbe BREAK 1nd1eator 
lamp a.nd the audible alarm are deactivated for the STATION A KW-'1. 

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

o. BREAK FUNCTION Switch Test. 
(1) Place the BREAK FUNCTION sWitch, on both equipm.ents, 1n the OFF position. 

(Z) Depreas the STATION A KW-7 SEND switch. 

(3) Alter both Pill lamps become extlngulahed, deprese the STATION B KW-7 BREAK sWitch and 
observe that both equipm.ents remain unatteeted. 

~4) Depress the STATION A KW-'1 BREAK switch and observe that both equlpments remain 
unaffected. 

(5} Place the POWER ON-OFF sWitches for both KW-7's in the OFF position. 

J>. Plain A<)l>lchronous MO<U Test (jig. 2-9). 

(1) Connect the unit under test (STATION A) as shown In figure Z-9. Observe that the line TD 
must have its line fUtera tnstalled. 

(2) Place the STATION A KW-7 POWER ON-OFF sWitch In tbe ON position. With the ?K poten
tiometer, adjust the Une current to 68 milliamperes. 

(3) Place the STATION A KW-? PCR awiteb In the ASYNC (plliln) position. 

(4) Depress the STATION A KW-7 SEND awttcb and observe that the P&I tndteator becomes 
acttvated and then Is deactivated immediately upon release of the SEND switch. 

(5} Send a teat messace from the line TD and print six error-free Unes on tbe Une page printer 
and STATION A page printer. 

(6) Deactivate the line TD. 

('l) Send a test message from STATION A TO and print at.x error-tree lines on the Une page 
printer and STATION A page printer. 

• • • 
KAM-144a/T~EC 

(8) Pl&ce the POWER ON-OFF owitch In tba OFF poaltlon. 

q. Local TD st~ Test (Coni,....,..). 

(1) Perform the wiring cODDOctlona lndlcateclln figure 2-11. 

(2) Place the STEP-CONT/TD STEP awiteh on both equlpmento to the CONT position. 

(3) Place the POWER ON-OFF switeh on both equipment& In tba ON position. 

(4) Place a test ~ In STATION A TD and put tba TAPE ADVANCE awiteb In the ON position. 

(5) Depress the STATION A. KW-7 SEND awltcb and observe the following: 

(a) The STATION A KW-? SEND Indicator becomes illuminated. 

(b) The Pl<I Indicator lamp on both equipment& becomas Ulumtnatecl. 

(c) As both Pl<I lamps become deactivated, STATION A step TD starts. 
(d) The TD clutch magnet aboulcl remain energised. 

(e) The STATION A KW-? abould transmit alz error-free lines to the STATION B KW-7 
page printer. 

(8) Place the.STATION A TD TAPE ADVANCE switch In tba OFF poaiUon. 

r. Local TD Stei>J>bw Test (514J>Piw.rl). 

(1) Place the STATION A KW-7 STEP-CONT/TD STEP switch In the TD STEP position. 

(3) Place test tape In STATION A TD and put the TAPE ADVANCE switeh In the ()N position. 

(3) Depress the STATION A KW-? SEND sWitch and observe the following: 

(a) The STATION A KW-7 SEND Indicator becomes tllumlnated. 

(b) The P"llndicator, on both KW-'l's becomes WUIIlinateCL 

(e) Altar the STATION A KW-? Pill indicator lamp becomes deactivated, STATION A TD 
begins to step. 

(d) The STATION A TD clutch macnet Ia pulaad once eaob revolution. 

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

(4) Place the STATION A TD TAPE ADVANCE swtteh In the OFF position. 

(5) Place the POWER ON-OFF switch for both equipment& In the OFF· position. 

s. Remote Cootrol TD SIOJ>/>inlf (SteJ>IIinlf and CORiinwoKo) T .. t. 
(1) Perform the Wiring com>ectiorullndlcated In figure z-n; 
(Z) PlaCe tba POWER ON-OFF switch on both equlpments In the ON poaltlon. 

(3) Place the STATION A KW-?STEP-CONT/TD STEP awiteb In tba TD STEP position. 

(4) Place the STATION A KW-? PCR awlteb In the REMOrE position. 

(5) Place the STATION A TD TAPE ADVANCE switch In the ON position. 
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(6) Place bOth the Remote Control Unit PLAIN-ClPHER-BYNC-ASYNC switch (heretnatter called (b) The audible alarm on the Remote Control Unit becomes activated. 

---"'!':.;-mcc::~!~t~ldC;~H~~~!'!.t:r ~ ~~=t~!-::t-;~HER_positlon.~Obaerve that-the-----(C)-The Remote Control Unit ClPHER indicator lamp becomes deactivated. 

(7) Depress the Remote Control Unit SEND switch and observe the folloWing: 

(a) Both the STATION A KW-'1 and Remote Control Unit SEND indicators become activated. 

(b) The STATION A KW-7, STATION B K.W-7 and Remote Control Unit Pla:l indicator lamps 
become illuminated for several seconds and then become deactivated. 

(c) When the P&l indicator lamps become deactivated, STATION A TD begins to step. 

(d) The STATION A TD clutch magnet is pulsed once each revolution. 

(!') The .~ ~~l.Q_N A _ KVf-_'1 .~d _ST J\._rJQr! »_K:W:- '1. page printers record. error.~ tree printouts. 

(8) Place the STATION A KW-'1 STEP-CONT/TD STEP sWitch in the CONT poslUon and observe 
the folloWing: 

{a) The STATION A TD clutch magnet remains energized. 

(b) The STATION A KW-7 and tbe STATION B KW-7 page printers record error-free print
outs. 

t. Remote Control Break Function Test. 

(1) Depress Remote Control Unit SEND SWitch, observing the following results: 

(a) Both the STATION AKW-7andtbeRemoteControl Unit SEND indicators become activated. 

(b) The STATION A I(W ... 'f, STATION B KW-'1andRemote Control Unit Pld indicators become 
illuminated for several seconds, and then become deactivated. 

(2) After PAI has been completed, depress the Remote Control Unit BREAK switch and observe 
the following: 

(a) The STATION A KW-'1 andRsmoteControlUnitSEND indicator lamps becoms deactivated. 

(b) The STATION A KW-7, STATION B KW-7B and Remote Control Unit BREAK indicator 
lamps become tllumlnated and tbe audible indicators on the Remote Control Unit and 
STATION B KW-'l becotne activated. 

{3) Depress the Remote Control Unit BREAK RESTORE switch and observe that botb the STA ... 
TION A JCW ... '1 and the Remote Control Unit BREAK indicator lamps become deactivated, 

u. Remote Control Alann 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-'l and the Remote Control Unit both become 
Uluminated and that tbe audible alarm on the Remote Control Unit becomes activated. Re
turn the STATION A KW ... 7 ALARM TES'l' switch to th.e OJO'F position by rotating 1t clockwise. 

(2) Pla.ce the Remote Control Unit PC swUch in tbe SYNC (plaJn) positiOn and obae"e the 
follOWing: 

(a) The STATIONAKW ... 7andRemoteControiUnltPLAIN indicator lamps become illuminated. 

• • • 

(3) Place tile STATION B KW-7 PCR owitch In tile SYNC (plain) position. 

(4) Depress Remote Control Unit SEND switch, then release 1t and observe the following: 

(a) STATION A TD transmission begins wben the SEND swttcb is released. 

{b) The P6I indicator lamps on STATION A KW-7, STATION 8 KW-7 and tbe Remote Control 
Unit become deactivated once the SEND switch is released. 

(~) _!~ ST~TIQN_ A -~~'7 ~-~fl.'t:lQ!il B .¥:!/_-7 P.ll!lPJ'lnt_era r:e_corct.error_.,free.pr1ntouta, 

(5) Place the STATION A TD TAPE ADVANCE owltcb In tile OFF pooition. 

(6) Place the POWER ON-OFF owitcbeo lor STATION A KW-' and STATION B KW-, In the OFF 
positiOn. 

v. 1Wo-Wire LooP Adof>ler Test. 

(1) Perform the wiring connections Indicated OD figure 2-12. 

(2) Pisco the STATION A KW-7 LOOP-OlJT INHIBIT/ALLOW switch In the INHmiT poBitlon. 

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

(4) Place the LOOP ADAPTER 21-61 owitch In the Bf position. 

(5)· Place the PCR swtteb.ea for both STATION A KW-7 and STATION B KW-7 1D the CIPHER 
po.siUOD. 

(6) Activate the loop circuit 1•-volt DC Power Supply •and measure the current. The loop 
current should read fijJi mUllamperea (the 'lK potentiometer should be adjusted 1f this current 
is not read). 

CAlJTION: 00 NOT ALLOW LOOP CVRRENT TO EXCEED ,, MILLIAMPERES. THE 
ELECTRONIC RELAY CONTAINED IN THE TWO-WIRE LOOP ADAPTER 
MAY BE SEVERELY DAMAGED. 

(7) Depress' the STATION A KW-7 SEND awttch and observe the uaual ~esulta. 
(8) Send a teat meSsage from STATION A TD. 

(9) Observe both S1'ATION A pap printer and STATION B page printer for at least s:bt lines ot 
error-tree eopy. 

(lf) Deactlvste STATION A TD. 

(11) Plaes the STATION A KW-7 PCR owitch In tile REMOTE posltion. 

(12) Depress the Remote Control Unit SEND sWitch-and observe the usual results. 

(13) Repeat stops (B) through (l.IJ). 
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--{OSE-A'VAILABLE POWER SOURCE! 

Jl 

J2 

E3 

F:: 
!, 
1-

5 
a.. 
0 

9 

J7 

PAGE 
PRINTER 

A 

• 

KW-7 
STATION A 

J8 J4 

~p 
DUMMY 
PLUGS co • i; 

~ 
9 

• 

E2 
WIRE JUMPER 

E4 

El + 

·+ 

POWER 
SUPPLY 
J~o_v.Pc. 

Fllure 2-12.-Plaill AIIJIIC Modo Tut ConnectionL 

• • 

LINE 
PAGE 

PRINTER 

• 

MAY BE ADJUSTED 
FOR 20 OR 60 MA. 
II' 

7.K 
25W 

LINE 
TO 

ORIGINAL 

• 

KAM-1441/TSEC 

!LINE FILTERS 
INSTALLED I 

40 



DOCID: 3559657 

• • • • • • 
KAM"1441/TSEC 

{230 VAc.J!I.!!,_ El + ~--···230 VAC(WIJ-SEE 115 VAC!~l_:- Jl Jl ---115 VACCWZl SEE 
NOTE E2 NOTE 

24 VDC ·---- KW-7 KW-7 JZ ---- 24 VDC 
STATION A E4 STATION B 

E3 
ED El 

J8 J7 J5 Jll J4 J8 J7 Jll Jll J4 

C] v 
;= 

~ .. !. ! !. ... ... 
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Fipre 2-14.-Stepped Tranamitter .. Diatrlbutor Test Conoectiona, Rem.ote Control. 
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li'lcure 2-15.-Conttnuouo TralUimltter-Diatributor Teot COIIII8ctloaa, Remote CoalroL 
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REMOTE CONTROL 
UNIT a 

4 

ORIGINAl 43 

.... 



DOCID: 3559657 

7K 
2SW 

IK 
5W 

• 

,_ 
:> 
0 

21 

J8 

o: _., 

J3 

KW-7 
STATION A 

J7 J3 

! 
~IW 
s 

Jl 

LOOP ADAPTER 
A 

• 

El + 

E2 E4 

E4 E2 

~------------------------------------~[1 
*REMOTE 

CONNECTOR 

Jl 

REMOTE CONTROL 
UNIT A 

NOTE: 
USE AVAILABLE POWER SOURCE 

7K 
25W 

IK 
5W 

Figure 2-16,.-Loop Adapter Unit Test Connections. 
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2300-REIAY ADJUSTMENTS CAUTION: DO NOT ATTEMPT TO DRIVE THE ARMATURE OUT FROM THE BACK. TJUB 

2301. mtrOCIUction.-tThe lin8 input -8.nd lhte output relays used ln the l(W .. 7 ar~".Siai!A type 12 MAY-CAUSB:··DISTOR!J'-ION-OF-THE-HINGE.SPRING. -------
AOZ relays. Uncler normal condttlons, they should live several months of trouble-free operation. d. Install the new armature at the back by tnaerting' it between tbe pole pieces, through the clamp, 
If a trouble develops and tbe relay 1a swspected, 1t ta recommended that lt be replaced Witb a new and pusb.lng pntly until the back edge ofthe armature is approximately flush with the pole pleeea. 
one. However, :It additional relays are not avallable, cleantnc and/or replacement of relay contact If the armature 1s looae, tighten tbe clamp screw Just enougb to prevent tt from falling out. The 
serews and armatures can be accOlDJ)JJ.shed under tleld condltlons. Further parts replacements or armature may need to b& moved in the clamp for better allgnment alter the contact screws are 
adjustments should be made only at depot maintenance levela. tnaertect. 

CAUTION: ON RELAYS HAVING METAL COVERS, REMOVAL OF THE COVER WHILE THE e. InBtall the new contact screws. Be careful not to cross-thread the serewa or to create metal 
RELAY J8 CONNECTED IN AN OPEIU.TING CmCUIT Sl!OULD BE AVOIDED HE- filings. 
CAUSE OP SHOCK HAZARD OR THE RISK OF SHORT CmCurriNG THE CONTACTS. j. UsiDg a screwdriver wttb a 3/18-lncb t~ Ugbten the screws untU they are just clear Of the 

2.~Q.~~-J:i~~ ~~~M-~-~-·~u _the Sigma_72 relay_is_found_to_be_ the_ cause _of trouble,_remOYe_it_from 
its socket. Remove the relay cover and inspect the contact serews (fig. 2-17) using a good U.gbt 
and, 1f possible, a magnifying glass. If the contacts appear to be tarnlBhed or burned, draw a piece 
of clean, hard paper between the mating surfaces to clean them. Do not !Ue or burnish tile con
tacts, since this can cause excessive stress on the contact damper springs in tbe subsequent elea.r
ance adjuatments. If the contact surfaces a.re daJD.aged by pitting or buildup, or if the contact damper 
springs (fig. 2-18) are damaged (unsymmetrical appearance, or clearance under damper feet), 1t 
'Will be necessary to :replace tbe contact screws and the armature. Using" the SiKma Relay Repair 
Kit No. AT36-I (FSN 5945-587-5636) 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 1/18-inch tip screw-
driver. · 

c. Remove the armature by gently pullfn&' it out througb tbe apace left vacant after performing 
step a. U a genUe pull with small tweezers does not dislodge the armature, work 1t up and down 
wbile maintaining a steady pull.. Make sure armature clamp screw 1s loose. 

• 

~~ ·-·u 
COtn'Act ICIIW 

Figure 2-18.-Contact Screw. 

• • 

armature contacts. 

g. Aliln-tbe armature·ao-tliit"ltil eoiitiCf Burtacea-are even With 'the coiltaC:t Screws. 

h. Make certain tbat when the armature is held against each of the pole pleeil's no torelgn matter 
adheres to either gap. 

I. PoslUon the relay on its a1de with the contact screws on top and the octal plug fae:lntr away; move 
the armature ap1nat the right-band pole piece. 

j. Apply leads of an ohDlllleter to relay base pins 6 and 7 (fig.. 2·19) and turn the rllht-hanct contact 
screw clockwllle until the ohmmeter 1nd1cates tbat contact ts Juat made with tbe armature contact. 

--·QOSII. tO 7 

0-j0 
~ L;~ 
:+~~ 

IOnOM VIEW 

Figure 2-19.-Relay Pin Polarities. 

k. Transfer the armature to the left·band pole piece and transfer tbe ohmmeter leads to pins 4 and 
6 of tbe baae. Turn the left-band contact screw clockwise untU the ohmmeter indicates that con· 
tact ls just made With tbe armature contact. 

l. Contact &JDIDletry (or equal air gap) now eldsta between the contact screws and the armature 
contacts 'When the armature contact& 81"$ ln a centered position.. Bowev~r, the air gap wUl be 
exce•llive. To obtain tbe correct f.JJf4 ... tncb pp, move the armature so that it touches one 
contact screw. 
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m. Insert a if.ffH-iDcb non-metallte shim between the arblature and the opposite contact screw. 

n. Move the contact screw untll the S'.;t4-incb sbim 1s a slid1n.g-f1t between the contact screw and. 
tbe armature. 

o. Repeat the procedure for the ()ther contact screw. 

p. Adjust the bias adjusting screw {ftg. 2-17) unU1 the armature remains on either contact (when 
transferred manually) and the forces required to move the armature 1n either direction are as 
nearly equal aa posstble. To acbleve near equality, a gram gage abould be used to measure the 
force or pull required to mo\1'8 the armature. (Newer type rela.ya bave two bias adjusting screws 
With no sensitivity adJustln&: screw. To a.dJuat bias on these, loosen one screw and tlgbten the 
other.) 

CAtrl'ION: DO NOT MOVE THE SENSITIVITY ADJUSTING SCREW. 

2303~ Service Depot Metintenonce.-Servlce depots should have the folloWing teat set and pubUea
tiona to repair and adJust Stgma '72 relays: 

Sigma Serle& 45lHI Relay Test Set (or equivalent). 
Inatruotion Book H288. 
Maintenance and AdJuBtment Manual for use wttb the Sigma. Type '72AOZ Relay. 

U the two pubUcattons are not available, the following instrUctions will be of a1d when repairing and 
adjusting the relays. 

a. llepeat steps a through p of paragrapb 2382 except, BUbBtllule the Sigma Series UIHI!Iolay Test 
Set for the ohmmeter 1n steps j and k. 

b. Contact spacing and bias are now set. Check for trip current value. It should be from 1.6 to 
1.4 ma DC~ In either direction w:tth only one con energized each time. 

c. If the trip value is not as apec1fled, make certain that tile armature suspension Is in good con
ditiOn. To ebeck this, tlghlen the Benaltlvlty Adjusting Screw I/4 turn each time and note !be 
changes in operating .. trip points (changes in DC eurrent). If tbe suspension IB In good eondltlon,. 
sensitiVity wtll increase as the Adjusting SCrew is tigbtened untU the relay beeoJDes stable. 

Note: Test sets with fixed operating and non-operating currents w1ll not accommodate this 
procedure. If variable operating currents are not avaUable, DO NOT UNDER ANY 
CmCUMSTANCES RESET THE SENSITIVITY. 

d. U the relay responds as described in step c. set the sensitivity to the desired settings. Then 
back out the Seosttlvtty Adjusting Screw somewhat further than required and genUy tap the top of 
the relay witb a small plastic bammer or wooden screwdriver handle to remove possible backlash. 

e. Turn the Sensitivity Adjusting SCrew clockwise unW the required trip sensiUvtty 1s reached. If 
the relay fails to reSpond, a damaged suspension ancVor sWitch frame Is indicated. In this event, 
tbe entire fr~ must be replaced. 

j. To remove the SWitch fr:une, unsolder the two contact leads and remove the two Allen-head 
awttcb frame assembly screws. Be careful not to create metal fU!ngs. 

• • • 
KAM-1448/TSEC 

g. Position the new assembly correctly, referrtnc to the contact lead&. 

h. R1.1n in tbe two new assembly screws wttb. tbelr lockwaahera but do D.ot t1gbten them securely. 

CAUTION: DO NOT DIBTUIUI THE ADJUSTING AND ARMATURE CLAMP SCREWS. 

i. Move the assembly sldewaya along: the keyways provided untU the armature Is attached to two 
diagonallJ opposite pole pieces (e.g., rlflht front and left rear or left front and right rear). Thls 
assures that tbe h1nge 1a correcUy centered.. 

;. Tighten the assembly sct"ews alternately, without ebang1ng the switch fraJD.e posltion. 
k. Tbe armature should hold flrmly onelther pair of diagonally opposite pole pieces. U tbe armature 

does not bold to the pole pleees, carefully Inspect them for foreign matter. U forelgn matter 1s 
preaent, alr jet cle:anlns ls effecttn in most cases. 

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

l. Uatnc a cram pp, determble tbe forcerequ.tredto move the armature in either dlreetlon. These 
forces llllouid be equal and somewhere belwHn 11111 and 2lHI grams. Tbe forces should not vary 
more thaD lS percent. 

m. As a final check, a 11.11118-lncb non-magnetic ahlm abould enter any one of the four gaps (fig. 2- 211) 
to a depth of lljlprozlmalely 1/32 Inch. 

n. Install contact screws as e~a1ned in 23.12 and reaolder contact lead&. 
o. Adjust the relay u e>plalned In 23112 but use tbe Sigma Series 45lHI Relay Teat Set, or equivalent. 

Note: Whenever daJ:oage to the coUs, base, or .aa.aptets make the relay inoperable, discard it 
and replace With a new one. 

.oot·--GI*!IC:-

·~.if(~.~ 
,_1101.1 OIKU ....... 

Figure 2-2ff.-Relay Armature Gap Adjustment. 
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C14APTER 3 

TROUBL£51400TING 

3000-GENERAL INFORMATION 

3001. Conteafi.-Thts chapter presents inforJlli.UoD to aid the tecbnlclan in loeatlng and correct
ing defects within the KW-? equipment. The information presupposes a thorough knowledge of the 
theory of operation of the KW-"1. Maintenance personnel should refer to chapter 4, Theory of Opera
tt.on, KA!4-143B/TSEC, whenever any portion of the clrcultry 1s not clearly understood. 

3002. Tools and Test Equipment Required.- Special tools are nat required to troubleshoot the 
KW-7. Table 3-llists the test equlpments that are required for th1s purpose. 

TABLE 3-1.-TEST EQUIPMENT 

TeoiEqtdpmont IUquired For Sui>J>Ited 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. Multtmeter, Triplett 63lf or Installation and Supplied b)' User 
equivalent Maintenance 

5. OscUloscape, Tektronix Installation and Supplied b)' User 
535 or equivalent Maintenance 

6. ElectrOnic Counter InstallatiOn and SUpplied by User 
Hewlett Packard 5250 Maintenance 
or equivalent 

3003. Batie Approach to Troubleshooting.- Most malfunctions that OCCW' 1n the KW-7 will result 
1n a vlsualtndleation (an indicator lamp becomes illuminated when 1t should be deactivated), an audible 
tndlcatlon (tbe audible alarJU indleates a malfunction tn one of those circuits being monitored by tbe 
alarm), or notlflcatlon by another KW-'1 operator yia the break method. The troubleshooting infor
mation supplied 1n tb1s chapter consists of a series of paragraphs that explain the fwlctlons of the 
troubleshooting aids, deScribe how to conduct the troubleshooting cycle and specify what action to 
take when a malfunction bas been located. 

3004. General Method of Troubleshooting.-The subparagraphs which follow define a feasible 
troublesbootlng method. 

&&rllillnt'r'·l 

a. Locating Troubles.- The KW-? IB divldod Into functional or logical unibl. Maltunettona can be 
loea.Uzed to a specific unit b)' cheeldn&' !be Inputs and outputs ol the vartous Iogie units In a 
ayatemaUC order. U a logtc unit's outputa are normal, it can be &88\IDied to be functioning wtthin 
toleranee and tberefOl'e elimJnated u a poasible ca1111e of the malfunction. It tbe outputs of a logic 
unit are abnormal, with normal Inputs available, the trouble lies Within the logic circuitry. If 
the Inputs are abnormal, !ben the ~ctlon exlato In one of !be logic untta that supply these 
lnputa. After the trouble bao been loea.Uzed to a specific logic unit, the next step Is to cbeck the 
in~ and outputs of that logic unit's subuaembl1aB and related groups of elements or clrcuite. 
The prevtoualy discussed procedure should be followed tor the suba.uembUes and groups of as-
sociated cireuttry to localize malfunctions. Tbia ellmination process should continue until tbe 
malfunction has been lsolated to a particular aectlon within a logic unit. Uae of the individual 
test pclnto on the logic unite IB a valuable aid In locating malfunctions. 

b. C<Wrecllng Mal/i<ncllons.-The final step In the locallaatton of trouble requires that the Individual 
printed circuit cards and indlvlclually mounted components be checked. These varioUs com
ponents may be checked for prOper voltage outputs, waveforms, and collective operation within 
a logic unit to determine their operational status. In thJB manner the individual detective com
ponent or components may be found an4 replaced. Remove the suspect card and replace it witb 
an idenUcal one from a working logic unit. ln this manner it 1B possible to readily determine, 
without the use of ttme consuming tests, the status of the suspect card. The techniCian should 
apply a log:tcal approach to as many of the existing problems as 1s possible in order that ttm.e 
conaumption be kept at a minimum. Tbe test procedures sbould never be attempted in a random 
fashion. The remaining portion of this chapter wlll assist tbe technician in an evaluation and 
subsequent repair of malfunctions 1n the equipment. 

3005. Test Practices.- The following test practtcea applytothetestequipment employed in trouble
shooting the KW-7. 

a. Oocilloocope.-Tbe oocUloscope should be allowed a minimum warm-up period ol five minutes to 
allow the vertical and horizontal preamplUlera to warm up to ambient temperatures. The probe 
to be used with this piece of test equtpm.ent sbould be checked for tlghtness of cable connectors 
and for proper connection of the probe tipa The ground. lead from the oscilloscope should be con
nected to a ground located on the KW- '1 chassis. 

b. M~ters.-U tbe meter Uaed ls of the VTVK type, the warm-up period for this equipment should be 
approximately five minutes to allow for tube equallzation. If the meter to be used iS of the Simp
son type, the resistance scales should be zerolzed before any res:latance cbeeks are taken. The 
ground lead should be ccmnected to a ground located on tbe KW-'1 chassis. 

3006. Troubleshooting Data.- The following paragraphs define tbe various troubleshooting aids 
included tn tbls chapter. Tbese aids are primarUy aimed at assl8Ung the technician in locating and 
repairing maltuncUons Within the KW-?. 
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a. Bloclr Dl<wt'amo.-~ 1be IIJ8feiD block dlqruul, IDC-111 cbo,plor 4, KAK-143B/TSBC, Jenl) -· ~ betweea one po1Dt at wlllch tbo -lao to be .-.mal and -r poiDt 
are not IDcl-.s llllblao ~.JI!U...Il1PO!Intlono.d.u_a_""""ee-of.nf __ materlaollll.tba----at~wlllch-tba-ft--lao-oboel'ftd-to-be--...L-Wbea-a--orm-at-a-_..utc-po1Dt-18--necl---
tba taclmlciaD requlrea tllem. By -· oboervatlon of tile OJIDjlloma, It 1e-poelllble to to be oiiHnt, tba • ....., -be tile obHcco of a alpalfroJD -· .....,.,....m. 1'be point at 'llblch 
troco tile cauoo of faultJ operattoc to a parl1cular ruacu-1 11111t Wuatratad 011 lbo" blcck to otart CIIHII:IDC --- 18 at UIO -t or modllle lllplt -· 1'c -..-. - a 
~. alpal lao reachlllc a certaiD llbp- a taotpoiDt 18 not prorldod,... tbo extender card and cheek. 

oltbor the .-ctor plDo of tbo ..._at card-er thO -· 6. lnlerc_.c1111jr Wiri¥ D~qnmt•.-'l'be lntercGIIIUicUq wtriD& dlqrama .....,lbo wlriDc 1Dtar
conaectiOD8 between Individual cardS, reccplocloo acd ._- CCIItallllld - tbe JtW-1. 
'l'hne dlqramo are ._ally uaefu1 fer lraciD& troubleo botweea cardo or -""to.. 

c. OUorall Logic D~<wru .... -overall logic dlqrama are prorldod for hath lbe -.er acd Con
trol and tbe Key Generator. 1'hle t,pe of diagram lllowB all logic olemoDis Ia tile .,.tom and wW 
uaua11J bo uood to dolorllllne lbo faui!J area lllwldch tile malflmctiOD hu occurred. Wboa a al&
Dai boo aa ortclll or - wlddl muat bo.....,. 011 aootber drawlllC, tile ortclll er deiiiiDa

-tlon -la-referenced-by-means·-of·-a-P"l4-coordiDate·sJatem.-·ReferriDI to·ftaure-3-&&·tt·Ja-nen 
tbat tbe rl&ht edp of tbe drawiDC 18 marked oflla lDcrelll&Dtlllabeled A, S. c, etc., wb.Uetbe top 
eclp .ta martecl off In 1Dcrements numbered 1, I, 3, etc. It a ldCDaJ. a. located, for uampltt, at 
D'l, lt may bo fOUDd by moving -loonlally left from D uat11 dlrecll:r- below tbo -r '· If tbo 
olpal dOotlllattoclao Ill tba 1t0J Generator, It will bo preceded by KG (Lo •. XGD'I). 

d. CDnl Logic Dl<wt'amo-Indlvldual card lope dlagramo malol It pooolblo to do1lao lhooo JndiYidual 
loci• olementa -d oa a particular card. llllblao llllUliiOr It lao pooalblo for tbo taciiDictaa to 
oboerve a parthlular logic oloment. 

e. Ctwd Prfftt<td-CITCtdl La,...,o.-lndl9ldDal prlnted-clrCDit layoula are proridod to aid tbe tech
nlciaD Ill fo~ prlnted-clrcul.t etch. Each le)'ODt llluatratea both aldao of a prlatod-Ctrcult -.d. ODe aide (tba module alda)lalll dark llaoo wbllolbo -r aida (IIIOdulo pin oldO) lao ll&bter 
to llluotrata the renne of the -.d. In lbl8 maaaar It Ia poaalble for the laciiDIClaD to trace 
etch ODd locate tba food-thraulbe pofnla- baYID& to remove modulea from the aetDai _,.d. 
Thoaa le)'ODto aloo lllllotrata tile proper JDOdule IIIJpmonl and aro uaed lD eonJane110a with tbo 
lndl1rldual modulo •-mauco. 

f. lll<lluldviJI Modul<l Sc:ho-lca.-Jndivldual mcdule achematico llhcw the •-mauc, lo&tc oymbol, 
modale boae la)'ODt, and (If applicable) the truth table fer each dlfforeut module. Thlao will ald 
the taciiDiclan lD replacing mo41leo fouad to bo dofeciiTO. 

/l• KW-r l/ml Loual Sc:homdUcs.-Tbeae •-matic-wtrlng dlagramo llluotrala all eomponenta not 
mountod oa Individual carda. 1'hle llluatralioa provides the teclmlelon with Information wblch 
will allo1t' b1m to trace troubles ezterul to cardll. 

h. - !N#l,, &rmole Ccmtn>l Unll, Ttoo-Win L,.Ait4plor tJifd Funcllonal- Ccmtn>l Unll 
Sclwlll<ltlcs.-Tbeoe four ochomatlca aid the laciiDielan Ill troablellhoctlDc lbooo partloular UPito. 

I. Tool Point Signal Table.-1'ohle 3-2 llala all of tile olpala to bo found at the teat point blcck ol 
eaeb card. RefenDce to thi8 table will enable t1ut teclmlcian to obaene tbo8e •Jpal• tbat are 
available Without use of the ntender card. 

3007. Troulllethootlng Technlquea.-Tbe foUowiDI parqrapba are atmedatuaistiPgtbetecb. .. 
nieian lD emplo71D& p.._r troubleohoctlac leclmlque8. 

a. w ..... Form Aloal,.il. -Wanforms may bo ohoornd at teet pofnla and at olbor alplflctult po
tbr<JuCbout lbo JtW-1. A daparture from lbo requlrod -nform ( a ZERO level bloteod of a OliB 

• • • • 

TABU: 1-1.-'l'EST POUlT SIGNAIB 

Card Teot- Slplll 

E-.UX(Al) 1 GI!D 

2 A 

I X 

I 8Ji:1' 

11 F DlllVE 

11 11 

11 ii 

14 r 
15 T 

11 T 

E-AJ.J (42) 1 r 
2 ii 

a 18 

8 F DlllVE 

' GRD 

"' 1i 

u 32 

14 T 
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TABLE S·l (Continued) TABLE 3-2 (Contilnled) 

Card TeotPoiJit Slpal Card TelltPoiJit Slpal 

E·AJJ (A2) 15 SET. 
(Cont.) 

16 3i 

B-AJL (A4) 1 T 
(Ccat.) 

B·AJM (A3) 1 I[ 
8 3& 

8 START ' If 

I ii 1f Wii 

11 Z3 
4 Z1 

5 i 
12 OBR 

6 NO'RiiiAL1 
11 NORMAL I 

15 r 
8 GIU> 

9 m:i 
11 A 

1f s 
1:-AJO (AS) 1 za 

11 v 
13 KG 

a (MD8lliT) 

s w 
4 ASP 

14 SEND I 
e ii 

15 p 

16 'ii 
11 GEO 

E·AJL (A4) I 31 
12 (MD41NT) 

13 v a PLAIN 

3 .. 14 (MD111NT) 

4 !! 
15 TiX 

5 F DRIVE 
16 (MD18 INT) ALARM 

6 1!' -- - -
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TABLE 3-2 (Continued) TABLE 3-2 (CallllmJe<l) 

Card Test Point Signal card Teet Point Signal 

E-A.JN (A6) 1 .CLX E-AJQ (A?) 11 (MDlliNT) 

2 iP 
(Cont.} 

12 CLOCK 
3 KG 

13 1HKCB 
4 PLAIN 

~ iiiDC 
14 TMSTD 

15 OBR1 
1 SET 

16 liTiJiT 
8 INDC 

E-A.TP (A8) 1 IC'I 
9 LIG 

2 Tii 
1. oco 

3 CLOCK 
11 (MDZil !NT) 

4 NORMALS 
13 SE 1 

5 ~ 
14 ALARM SET 

8 SENDS 
15 p 

E-A.JQ (A?) 1 LiiiEiN 
1 MISS 

9 SENDl 
2 OBR· BIT 1 

1. LIG 
3 SEND1 

11 CLlt 
4 (MD171NT) 

12 iBii 
5 (MD151NT} 

13 R. 
6 (MD161NT) 

14 PA 
9 (MD8 !NT) 

15 NsC 
1. U.N 

16 MOD8 
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TABLE 3-Z (Continued) TABLE 3-3 (Continued) 

Card Test Point Signal Card Test Point Signal 

E-AJS (A9) 1 TRA E-AJR(Alf) 9 NORMAL2 

z iJiiN 
(Cont.) 

16 LIIST 

3 SHIFT A 12 START 

5 AT4B(M2B) 13 p 

6 s. if 16 1S' 

7 Pd E-AJU(All) 1 tml 
8 SHIFT B 2 UiR 

16 (MD5 INT)SRA 1. 3 LOIG 

11 TRB 4 (MD17 INT) 

12 CLX 5 M 

13 OBRl 6 LOCO 

14 INDC 7 (MD41NT)C 

15 NOIIMAL2 8 LOOD 

16 E 9 Ni5iliiAL3 
E-AJR(A1B) 2 SRA2 1- za 

3 ilG 11 SEND! 

4 I&N 13 OBRl 

5 BREAK 14 (MD131NT) 

6 NOIIMAL 1 15 SBG 

7 BRK 16 SAG 

8 LIOD E-AJT(A12) 1 FL 

- ~-- - ------ - -- ---
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TABLE 3·2 (Ccmtlnued) TABLE 3-3 (Coi1Umlod) 

Cazd TeotPolal SIIJI&I Cazd Teetl'DIDt Sipal 

E·A.JT (All) 5 OBRZ E•A.JV(AU) 1 LIOA 
(Coot.) 

1 Pd a LOOA 

9 ZOD 3 (MZB) 

11 M 4 TDSI 

- -U DB 5 ·RN.U 

11 BTC • MIA 

13 p 1 RNA! 

14 LIOD 8 -sav 
15 iiiiiUiiLi 9 (IID111NT) 

ONESBOT 
18 SEND I 

18 -48vR 
E·A.IW(A18) 2 REDR 

11 LOOP 
3 STOP 

12 -6V 
4 AtlDOl 

13 +6V 
5 MlLAMP 

15 GRD 
8 (MDiilNT) 

18 ·16V 
1 GZO 

8 m. 
9 (MID4 !NT PIN 2) ,. 

START 

11 ASP 

18 OBRI 

18fJfl81tJTI 0 
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b. Replactng Defective Components or Modules.-Careless replacement of components or modules 
often creates new troubles. When replacing components or modules, observe the following pre
cautions~ 

(1) Before a part is unsoldered, note the exact position of the module pins or component wires. 
U a part such aa a transformer or a switch has a number of eonnectlona, tag each o.f the leads 
1n order to make the proper eonneetions when replacing the part. Be careful not to damage 
other leads by pulling or pushing them out of tbe way. 

(2) Make well-soldered joints. A carelessly soldered Joint may create a. new trouble and ls one 
of the most dtffieult troubles to locate. Be careful not to allow drops of solder to fall into 
tbe wire nest or into tbe base caattng. 

(3) Whenever a part has been replaced, make any necessary adjustments and check the perform
ance of the KW-'ltobe sure that the origlnal trouble has been remedied and that no new trouble 
has developed in the equipment a.a a result of the repair. · 

(4) Wben soldering transistor leads, solder quickly; Wherever Wiring permits (this also applies 
to soldering those modules containing transistors or diodes) use a beat sink, sueh as long
nosed pliers, between tbe soldered joint and tbe transistor or lllOdule. 

c. Intenntttents.-U the operation of a component or module 1S intermittently faulty, the trouble 
may be difficult to locate when the component or module ta functioning normally. SUch troubles 
can often be found by plaelng an oscilloscope test probe on the suspect connector ptn, test point 
or module pin, and. lightly tapping each of the suspected parts with a non-metallic pencU or screw
driver while observing the oscUloscope. Jn the event tbat intermittent operation Is caused by 
loose connections, broken wires, or defective components or modules, the best approach ls to 
observe erratic behavior of one of the outputs from this stage or stages. 

d. Fuses.-A blown fuse does not appear on the KW-'1 fUter unit as an obvious indication. Whenever 
a power failure is suspected tbe first thing to check wll.l be the fUses associated with the power 
supply. I:f a fuse is blown, care sbould be taken to replace it with one that has the same rating. 
U a replacement tuae blows, donoUnstallanotber until tbe.trouble has been located and remedied 

e. Preliminary CMcks and Control· Settbrgs.-Additional damage will be caused if power ls applled 
to the KW-"1 when a complete or partial short cirCUit e.Dsts. If any o! the following conditions 
have occurred, check for Short circuits before applying power to the equipment. 

(1) A replaced t\ule bas blown. 

(2) Smoke was observed comillC froJn the equipment (partleul.arly the power supply). 

(3) Overheated parts detected by odors or visual indications. 

tettFIB&tR'IJI.L 
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3100-PRELIMINARY PROCEDURES 

3101. Generai.-When a malfunction Is first reported wtthtn a syatem employing tbe KW-7, the 
procedures eontaJ.ned within paragraphs 31tf2 througb 31tf8 sbould be performed. The purpose of 
these procedures is to eliminate operational maltunetions and any system malfunctions that could 
effect tile KW-7 operation. 

3102. Question Operating Peuonnei.-Questton the operating personnel who were on duty 
when the tl-ouble developed. Determine such thlDga as the foUowtng: 

(1) Was the equipment being properly operated? 

(2) Wu the equipment being operated 1n the transmit or receive mode? 

(3) Wbat operator action, U any, preceded. the trouble? Had the eqUipment been started 
properly? 

(4) What informed the operator tbal a defect existed? J1 an alarm or indicator, whieh one? 

3103. Inspect the Equipntent.-Inspect tbe ICW-1 for the.followtng; 

(1) Note tbe state of the alarm. and lndlcatora. Observe the position of all sWitches and 
note the readings of any external test meters 1n use. 

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

(3) Eumlne aU external connoctlons to the KW-7 equipment. Make certain that all con-
nections are tight and properly made. 

3104. Verify the Trouble.-Verify the trouble by operating the equJ.pmentWlderthe same condi
tions in which the trouble was origi.DaUy encountered. Wb11e doing eo, carefully observe alarm Ugbt 
and indicators. 

3105. Isolate Trouble to the KW .. 7 .-Mate certain that the or1gtn o1 the trouble Ues witbm 
the KW-'land not ln an ancWtary unit. If duplicate ancWlary unit& are available, substitute them for 
the equipment orlglnally used and repeat the procedure in paragraph 3]JH.. Alternately, if an extra 
ICW-'1 is avaJlable, substitute it for the orlgtnal one and repeat the procedure in paragraph 311M. 

3106. Refer to the Proper Troubleshooting Procedure.- Having verified .th~ presence ot 
a JDalfUnction wttbin the KW-7,. the teebnieian must determine wh1eh trouble shooting procedure ia 
requtred to remedy the malfunction. Tbree types of troubleshooting procedures are available: a 
procedure for determining observable symptoms wbich indicate a malfunction, a procedure for re
placing defective cards and locat.IDC troubles external to eards and a procedure for replacing de .. 
fecttve modules. 

a. Obse'I'VGble Conditions.-Table 3-3 defines those observable conditions which will aid the techni
cian ln determining whtch portioD of the KW-7 Js maltlmctiontna:. This table contains columns 
which give the symptom, probable cause and recommended troubleshooting procedure. In this 
manner H. la posstble to rapidly determine where the malfunction bas oeeurred and to repair it. 
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In the event that an observable condition ls not apparent, the technician should JO through a routine setung the l&N fllp-tlop. In order to provide c.onsl.stently repeatable teat patterns, the IAN . 
• ~!~~~!_q~pment ~. 22lJ3)...YnHLan obse.r..v:a!;lle_condition_is _de.tected.. -tli~flop_eannot_be-set-randomly .. -It-muat-be-set-so-that-the· circulat1ng-Ftbonaco1· pattern-is---

b. Card Replacment and Trowbhls Extem.al to Card.s.- Table 3_4 describes the steps necessary to synchronized With the Output Counter. Tbis i8 accomplished by setting the l&N flip-tlop wtth 
locate and replace cards and repair malfuncti0118 external to cards. This table contains columns a P pulse. 
which giVe the possible symptom, probable cause and recommended procedure to correct the mal- b. KG .TEST ADAPTER SwUchtng A1"'Ymwements and Test Probe.-Tbe KG Teat Adapter 1s provided 
fwtctlon. These are grOUped by major circuits. This table is used in conjunction with table 3-3 with two pushbutton switches and a teet probe, each performing a separate fUnction. The following 
wbleh references specific troubleshooting procedures. defines the function and operation of each: 

c. Defective Mf.lldule Replacement .. -Once tt Bas been determined that a card lB defective, tables 3-& (l) SP swt.tch.-The SP switch allow• the ~clal Point DUatlon cireutt to resume its normal 
through 3-19 describe the steps required to locate and replace defective modules on each card. tunctton by removing the IJ'OUDd from tbe 1P signal. 

~:bp~~le ai'~= ::elu• w:: t'~o:dst;: ::;.·.::a:;=:'t::;~du~t ~=~~; (2) TEST CYCLE START swttch..-Tbe TEST CYCLE START sWitch allows the technician to 
point and the corrective procedure to follow 'u the indication 18 abnormal. lntUate the test pattern printout without depencUng upon another KW-7 to provide indicator 

3107. Test Extend•r Card ond KG Test Adapter (fig. 3-51).- When testing or trouble
shooting the K.W-7 equipment, it is often necessary to monitor certain signals tba.t are not available 
at the test-point connectors of the _individual cards. The test extender card, tn serving as an ex
tension ot a. card, permit• the required obllervatlons 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 teat 
into tbe mating receptacle of the extender card positloua 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) 18 
removed from its slot and replaced by the extender card; the KG (key generator) test adapter ls 
installed in the extender card and card E-AJL lS inserted into the adapter. All of the components 
involved in this procedure are mechanically keyed for proper assembly. The subparagraphs follow
Ing describe the operational theory of tbe test adapter and the procedures to be followed for obtain
ing key generator test patterns shown In figure 3-52. 

a. KG-Test Requirements.-The development of the test patterns requires that the Key Generator be 
forced into a Short cycle. This requirement is satisfied by substituting 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 t:or the first 35 stages of the register. Introduction of a pattern by the initW set 
pulse causes the sb.Ht register to produce test pattern of a short predictable nature. 

(1) Loop-Output Message Control.-The Zl 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.-Grotmdlng the DB signal, normally active when the KW-7 enters 
the Normal mode. provides adownshiftin signal level of the loop-output corrt.rol signal (LOCO) 
to a logical ZERO that allows the test patterns to be gated through the Loop-Output gate. 

(3) Auto Key Generator Test.-Groundlng the output of the M flip-fiop forces the iii signal to a 
logical ZERO. This permits testhtg of the Auto Key Generator and its contribution to the 
final key formation. 

(4) Test Pattern Cirel!!!tion 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 sbilt 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 

• • • 

_characters.. -·-- .. __ ·- ~- - ····¥-··- ·-
(3) KO TEST ADAPTER Test Probe.-Tbe test probe on tbe KG Test Adapter is W!led only when 

the keygeneratorisbeingteated. The test probe allows the technician to insert various signals 
Into the key generator z stream.. This allows the various patterns to be generated.. Figure 
3-52 illustrates the test patterns and the points at which they are to be found. 

c. Kfl1 G4rnerator Test Proceduns .. -Tbe folloWing procedures define the requirements for using the 
KG Teat Adapter to check the key pnerator. 

WARNING: FOR THE KEY GENERATOR TESTS, THE KW-~ MUST BE DISCONNECTED FROM 
THE LINE. 

(1) Be sure power Is turned off. 

(2) Set the permuter patch cords as shown 1n table 2-8. 

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

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

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

(6) Turn the power on. 

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

(8) Press the TEST CYCLE START pusblxltton. 

(9) Obeerve the page printer for a continuous T pattern (see pattern 1 of fig. 3-52). 

(UO U the teletypewriter has an automatic line feed· and carriage return, proceed to step (11). 
U the teletypewriter does not have an automatic line feed and carriage return, a manual 
Une feed and earrlq:e return sbould be 8Upplied wben tbe pattern 18 printed out to the end 
of the line. This will prevent poaslble d.a.mage 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 5 consists of!, T, carriage return, E, T, etc. U this test 1s allowed 
to run for an excessive length of time there is a posaibUlty that there Will be damage to 
the teletypewriter platen. 
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(b) After obaervlnc a sorleo of X's durllll teat pattern No. 6, clepreaa the SP puobbulton aDd 
oblenoo the page printer for a QVKX pattern. l!ollowllll tbta operation, the ICW-1 mWit 
be recycled. Tble to accomp118bod by plaellll tbo POWER awltch In the OFF -"lOll 
for approximately 6 ooeoruta aDd then turning It to ON again. Prooo the TEST CYCLE 
START puobbutton to atart tbe toot pattern again. 

(c) Allow a few r&DdOm letters at the boSinnlnC of eacb test cycle before the Indicated toot 
pattern bectno to be printed. 

d. Ctml T•af Proc-.- Remove the care! to be to- oncllneort It In the' Tool Extencler Card. 
Place the oztendor cord In the appHcable card slot. 

3\08. Power Supply.- In addlt!OD to the troublesbootlnl tables previously cleacribed, the power 
supply bas a troubleabootlnl table to aid the tocbniclan. Table 3-28 -crtbealhoso olops requlrecl 
to eUocUvoly trouble- and repair tho power SUWlJ. 

TABLE 3-3.-0BSERVABLE SYMPTOMS-

PCMIR SOUI\(!8 

Step 

Syaptoa 

1. VQltac•• not present at 
teet poia.ta located on 
care! B-AJV: 

+ ev- D-13 
-BY- TP-12 
-18V- TP-lfl 
-4tV - TP-18 
-113V - TP-8 

2. Voltaces aot pr .. eat. at 
Power SupplF teat point•: 

+8V-J3 
-8V-J4 
-18V - J5 
-24V- J8 
-63V - J1 

3. POWD CIC larap doee not 
light. 

4. All lupe except power 
illdioatOS"e clo Dot p out 
witb1a. 18 seconds after 
POIBB. switch is turned OA. 

5 • PLAIN l .. p does Dot ll&ht 
when the J.W-7 1a 1a the 
Plain CoDd.itioa .. 

Probable caup 

De~ective power 
aupply 

l)efecti ve power 
•uppl7 

Detective POWBB 
Olf lu.p 

Detective aet 
driver 

Defective PLAIH' 
laap 

Jleca.aeuded Procedure 

Proceed to Table 3-4 1 Procedure 
1. 

Proceed to '!'able 3-4, Procedure 
a. 

Proceed to Table 3-4., Procedure 
a. 
Proceed to Table 3-4, ProcedUre 
4. 

ProaNd to Tabla 3-4., Procedure .. 

• • 
TABLE 3-3 (CODUnued) 

IJ'IIPtoa I Probable Cauae 

8. PLAIII' laap doe• llOt lipt I Dttfectift PLAIR 
wben tbe Blnaote Cou;trol laap 
VDi t is iD the Plaia aode. 

T. UAD1' laap on l'uactio-1 DefectiYe DADY 
Beaote Control Ua.i t doee laap 
uot l1Pt wbell operational 
control ie traDafer:red. 
troa the n-7. 

I!J!D Ctaqllt 

a. Bend. laap 4oe• not liP,t j Defective aend. 
wheD. the SB1Q) puebbutton laap 
iB PftBeed.. 

9. PbaB1D& cbaracten are 
not preaent on the liDe 
wbea tbe 8BliD puehbutto.n 
is presae4. 

18. 'l'be n-7 doe• aot lea-.. 
tbe phulq: aode Ybea the 
IIBlCD puebbuttDll 1• re
leued. 

PQSll!l! lli'1'!!C'l'O!! 
11. 8DD l .. p doeB a.ot 110 out 

when phastac cllaracter• 
are on the line-ia cir
cuit. 

PlJ CIBQUIT 

12. ~~ lamp doee not liaht 
wbea pb&Biq Character• 
are oa. tlut line. 

13. PI:J laap doee not liPt 
wileD. the SBJ1D I*Silbu.ttOD 
iB ~Hd. 

Defective output 
counter 

Defective randoa
izer 

Detective 
rela7 1iDe-~ .. l 

Detective line-ia 
re1q 

Defective P•J 
loap 

• 
KAM-1441/TSEC 

Re~Deled Procedure 

Proceed to 'l'able 3-4, Procedure 
a. 

Proceed to Table 3-4, Procedure 
7. 

Proceed to Table 3-4 , Prooeduree 
8, 9 and 11. 

Proceed to Table 3-4, Prociu:lure 
11. 

Proceed to Table 3-4, Procedure 
12. 

Proceed to "l'abl.e 3-4. Proceduree 
13, 14 and 15~ 

Proceed to Table 3-4 , Procedu:ree 
lfl '""" 17. 

Proceed to Table 3-4 1 Procedurea 
17. 18 UlCl 19. 
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TABLE 3-3 (Coa.tiraued) 

Syapt0111 Probable Cause 

L.IO,.....OUT ClllCOIT 

14. L'lae-out 1U.lfunction~ no I Fa.ulty liue-out 
line-out activity or relay 
garbled line-out signal. 

OY GDERA'tOJl 

:RecomaeDded Procedure 

Proceed. to Tabla 3-4, Procedures 
2ff, 21 aDd 22. 

15- Check the Key Generator I Deleative coabiner I Proceed to Table 3-4, Procedure 
uaing the KG Teat Adapter circuit 23. 
and Teat Extender Card. 

~CIRCijjT. 

16. Rotation of the LOOP I Defective digital- I Proceed to Ta.ble 3-4, Procedures 
OUTPUT ADJUST potent1o11.- to-ana.loa: module 24 and 25. 
eter doea not adjuat 
loop current. 

17. Loop-out ••ltunction: no I Detective 41a:ital-~ Proceed to Table 3-4, Procedures 
local copy, ~rarbled copy to-analog aodule 28 through 33. 
or local teletypewriter 
runs open. 

18. !~~a~!r~:!ta!:f~~. ~lanai :!::;iva lamp 
in Plain, Brea.k. or Alarm 
conditions. 

19. Incorrect audible tone 
tr011 the audible ala.rm. 

Defective clock 
generator 

2S. :~:~:!e i:l:: ~;~::•I&Ode I :!:;;he laap 
wbeu a Break or Al&Til 1& 
not present. 

BRBAI: CIRCUIT 

Proceed to Table 3-4 , Procedures 
34 tbrougb 36. 

Proceed to Table 3-4 , Procedure 
37, 

Proceed to Table 3-4, Procedure 
38. 

21. BRBAK l .. p is on all the I Detective control I Proceed to Table 3-4, Procedure 
time. circuit 39. 

22. BREAK laap does not light Defective BltBAK Proceed to Table 3-4, Procedures 
when the BREAK pushbutton lamp 49 and 41. 
is pre&aed.. 

23. Break is not triLnsaitted I Defective line
when· tbe BREAK: puahbutton out flip-flop 
ia. pressed. 

• • 

Proceed to Table 3-4., Procedure ... 

• 

TABLB 3-3 (Continued) 

8)'11lptoll& Probable Cause 

24. BJlEAK BBBTOBB pushbutton I Defective break 
fails to rese't Bl\S.AK lamp tlip-fl.op 
when pre a sed. 

25. BBBAI. I'UMCTION switch wlll Defective BRBAIC 
not 11lhib1t Break. J'UNCTIO!f switch 

KAM.J448/TSEC 

RecOIUD.eD.ded .~ed.u~~ 

Proceed to Table 3-4, Procedures 
4:3 aad «. 

Proceed to Table 3-4 , Proced.ure ... 
26. BUAI: l .. p 4oea not a:o out I Detective line-in I Proce..S to Table 3-4, Procedure 

when there &ro p.b.aain& relar 48. 
cbaraetera o.a. the line. 

!ClUlPIID'l' ALa\ltiiS 

27. There ia an Alara. 1Bd.1ca.- Defective inverter Proceed to Table 3-4, Procedure 
tion in either the Plaia. 47. 
or Cipher concti tioa.. 

28. JII indication. Detective raadoa- Proceed. to Table 3-4, Procedure 
izer 48. 

29. Tbe Jt'IJ-7 will not. paas n.fective alarm Proceed. to Table 3-4, Procedure 
the ALARM TBBT switch check circuit 49. 
check. 

SPBBD 8ELICTQR CIRCUI-T 

311. Rotation of 1fPII 8PBXD I Def"ective clock 
8ELBCTOR l!nri tch does not circuit 
alter apeed of cloclt 
circuit. 

Tlp..JIRJ LOOP ADApm 
l!llli 
31. T'Wo-lfire Loop Adapter 

UD1 t malfunct ioa.s .. 

Jm_R!W. l!ll XC SOUitCI 

Defective relay 

Proceed to Table 3-4, Procedure 
&e. 

Proceed to Table 3-4, Procedures 
81 thrOus:h 53. 

32. The D-7 will not operate I Insufficient aignall Proceed to Table 3-4 1 Procedure 
on an external Ufff ICC aapli tude 64. 
input. 

:I'IUIR 

33. The TD Step •altunctions. J Defective relay 

• • 

Proceed to Table 3-4, Procedures 
55 and 58 

ORIGINAL 58 

• 



DO<;:I:D: 3559657 

I • • • • • • 
KAM-i'4411/TSIC 

TABLE 3-·-REPLACING DEFECTIVE CARD8 AND REPAIRING TROUBLES EXTERNAL TO CARD8 TABLE 3-4 (Coatlmled) 

Procedure Sy.ptoa Probable cauae(a) Step ~coaaende4 Procedure Procedure 8711ptoa Probable cauae(a) Step aecoa..-Ddad Proc:edure 

1 Yoltqea not pre- Defective Power 1 Clleck vol tape at Power 
eat at t .. t pointa Supply SUpply teat po1Dt.. If nor-
located on card aal p:roceed. to Procedure 
11-AJV: 2; it abllo:ru.l proceecl to 

+ 8V- TP-13 awp a. 
- 6V- TP-12 

4 Indicator 1-p• do De:fective aet 1 a.p1ace cazod 11-.UX. 
co out wlthla Ill d1"1Yer 
aecoDda a1ter the 
POWD nitcb 1a Detective M18• a Replace cazod 11-A.TP. 
tUZ'IHMI OD • PUlae Geaera tor 

-18V • TP-16 Broken etch on 2 Beplace cal'd B-A.JV and/or 
-53V- TP-8 card B-A.JV or a check the D-7 wirin&. 
-4IIV - TP-18 broken wire in 

BrODa wh-e ill the 3 CMck tbe D-7 wirina. 
n-7 

tbe a ... 7 5 PLAllf lallp doea not De'l.ectiYe PLAU 1 Check J.aap coatiau.ity .. 

Defective disital- 3 Jleplace card B-A.JV. 
to-aaaloa IIOdule 

u .• )lt when the loap 
n-7 i.e operatecl 
1D the Plaia aode. Detective laap a Check lamp socket 

Detective -d • Check "tr&D.81ator 1Al8Ql. 
oocket wlrt.aa:. 

volt regulator Broha wizoe ill the 3 Check tbe lCI'-7 w1r1q. 

Broken wire in 5 Check tbe Power Suppl)' 
n-7 

the Power Bu.pplJ' wirina:. • PL&IW laap doea aot Detective PL.liW 1 Checlr. 1-p coat:lnui ty. 

2 Tolt .... a not Blown ruae 1 Check Power Supply 
pre-ut at Power tuNa .. 
Supplf teat 

Detective Power points: 2 Beplace Power Supply. 
+6V-J3 Supply 
- ev - J4 
-l8T- J5 Open filter 3 Check the PU ter Unit 
-241'- J8 Wirtnc. 
-53V - Jl 

Defective POI'Bil 4 Cbeck the Power Switch 

liabt. wileD the .... laap 
110te Coa'trol Unit 
1• operatN 1D the De:fect1Ye laap a Check 1-p aocket 
Plaia .ode. IIOCI<et wir1Da .. 

Brokea wtre 1D tbe 3 Clleck 'Che Reaote 
a..ote Control coutZ"Ol Uait w1rha .. 
V..lt 

Open or aborted 4 Check cable contlaui t:r. 
wire :la reaote 

~I 
I 

lnritch wiriq. cable (W<&) 

BrokeR wire in 5 Cheek the Power Sa.pply 
the Ponr Supply Wil'iDI• 

7 UADY laap OD Detective BBADT l Check laap conti.nu:lty. 
Punct1oaal aeaote 1-

Pri•U'J' iD.JNt 6 Check iDP\It power 
power atsaiae cablea (W1 or D). If 

cable check• ao:naal 1 t 
will be uceseary to 
cheek the J'ilter Ua1 t 
and D-7 wlriq 'l.or a 
short cireult. 

Coat.rol thli t doe. 
aot 11allt when op.. Defectlft lamp a Cheek 1aap aocket. 
erat1oa&l coatrol ·-t wlrlq. 
1• tru•ferred 
fro. tlul n-7 to Broken w1re la. the 3 Check t.be Puact1oo&l 
tbe h.actlonal h- Pu1Wtioa-.1 Remote ae.G"te Cou:trol Val t. 
aote Coatrol Unit. Coot.rol UD11: 

3 Power Olf laap De'l.ective Power 1 Chec.ll: lup oontiauitJ'. 
doea not 11&ht. Oll' 1aap 

Opea or uortecl 4 Cbeck cable cont1nu1:ty. 
wire la reaot.e 
cable (Y4) 

Defective 1-p 2 ChoCk lMp lOCket 
socket wi!'iaa. 

8 lend 1-p doe• Defective 8BKD l Check lamp continuity. 
DOt liebt WheD tbe 1-Broken wire in 3 Cheek the D-7 wiriq. 

the D-'T 
n-78JIIIDpwtll-
but.'toll ia pre~. Defect.lYe 1.a.,p 2 Checlr: J.aap 80Cket 

"""""~ wU'lDtf. 
-
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TABLE 3-4 (Continued) TABLE 3-ol (Conllnuocl) 

Procedure Symptom. Probable cause(s) Step Reco-ended Procedure Procedure Symptoa Probable Cause (a) Step Recomaended. Procedure 
--- ----

8 Broken wire in 3 Check the KW-7 wiring. 
(Cont.) the D-'1 

18 SBKD laap doea not De:fecttve l&JDP 2 Cbeck laap socket wiring. 
l:l.abt when the socket 

Defective Control 4 Replace card E-AJN. 
flip-flop 

Defective Phasing 5 Replaea card B-A.JP. 

UHD pushbutton ta 
depreaaed. Broken wire iu the 3 Check Punct.:l.onal Reaote 

I :runctional Reao'te Control Un.:l. t wiring. 
Control Unit 

or Input Counter Open .. ire in re- .. Check cable W4 :for 
' 

Deteetive 1 .. p 6 :Replace card E-AJU. 
aote cable CW4) continuity. 

driver Broken wire in 5 Check JtW-7 wiriniiJ'. 

. __ D:etective OUtput 7 Replace .ca.rd B-AJB.. 
D-7 --- -

Counter Defect! ve lamp 6 Replace card B-A.JtJ. 
dr1Yer 

Defective Clock 8 Replace card E-AJQ. 
Circuit Defecti.ve laap 7 Replace the Functional 

Defective Tiae 9 Replace tbe TiiMl 
Standard Standard (1-AJY). 

driver in Func- Reaote Control Unit 
t1onal a.aote 1 .. p driver. 
Control Unit 

Defective S:SND 1~ Check the SKim awJ. tch 
switch wiring. 

9 Remote Control Detective U:ND 1 Check lamp continuity. 
Unit SEND lamp lamp 
does not light 
when the SBND Detective lamp 2 Check laap socket 

11 Pbasins characters 1 If the Blnm lamp iS on 
are not present on proceed to Step 2. If 
the line wllen the · the SJniD lamp is off 
SEND pushbutton ia repeat Procedure 7. 
pressed. 

De.fective OUtput 2 Replace card E-AJR. 
Coua.ter 

pushbutton is socket wirine. 
pressed. 

Broken wire in 3 Check the lle1lote Control 
Defective Coa.trol 3 Replace card Z-AJN. 
Circuit 

the Reaote Control Unit wiring, 
Unit De:tectJ.ve llne-ou't • Be:fer to Procedure 211J. 

Open wire in 4 Check cable 14 for 
Circuit 

W4 (remote cable) continuity. Defective line- 5 Replace line-out relay .. 

Broken .. 1re in the " Cheek the Kl-7 wiring. 
out relay 

D-7 12 n-7 does not Defective Random- 1 Replace card B-AJV. 

Detective lamp 6 Replace card E-AJU. 
driV"er 

leave phaaing llOCle tzer 
wben the SBND 
pushbutton ia :re- Detective Com- 2 Jteplace card. B-A..Jir. 

Defective lUJ.p 7 Replace the Remote Control 
leased. bluer Circuit. 

driver 1n the Unit lamp driver. 
Remote Control 

Defective ·Indi- 3 Replace card E-A.JT. 
cator Counter 

Unit 

18 l'unctional Re- Defective SEND 1 Check lamp continuity. 
mote Control Unit lamp 

Defective Ou.tput 4 Replace card B-A..lll.. 
Counter 

--- ---
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COtiAi'lirRIAL KAM-l44B/TS.EC 

TABLE 1-4 (Coatlllued) TABLB 3-4 (Coatlmledl 

-. Bjaptoll Probable cauee (e) Btep .. ~acle4 Procedu.re Pl'ocedllre 8J'IIPtOII. ~babie Cauae(•) Step a.~lllled ProeeduZ'e 

12 De:fective Bxte-or 5 Beplaoe cvd B-US. 
(Coat.) Broken wire ia. the • Cheek the D-7 wirlq • 

1<11-7. 

011ly the D-7 IDD liUOP 
15 ..,.a out, PZ'OOA!ed to 

•t•p 2. 

13 IDD l&llp doea DOt Defectift LooP-In 1 Replace Gard :1-.&.TU .. Detective la.p a ..Olace the l'wlctioaal 
:p out when pbaa- circuit clrlver Beaote Control 1JD1 t laap 
1DC . chuacten are driver. 
OD the liJle-iD. Defective Phaeinc 2 lleplace card B-AJP. 
circUit. Coullter ()pea or •hortecl 3 Check cable 1f4 ~or 

wire in :reaote COD.t1DU1't7• 
Defective Control 3 .. place card a-A.llf. cable (W4) 
Circuit 

Broken or alaorted .. C'!leok the l'uDctiDDal 
De:fec:tive Clock .. Replace eu<1 a-A.JQ. wire la tile I'UDc- -te Colltrol 11111t 
.Circuit tloaal ae.ote Con- wU.t.q. 

ti'Ol VUlt 
De:fective Line-In 5 Replace relar U18Q. 
relay D'-7 wlr1q 5 Clleclt D-7 wirlq to Be-

aote COIUlector Jl • 
DetectiYe flae 6 Replace the Tiae 
•t- StODdud c--AJY). 18 Rl la-p doe• aot De:fectlva HI laap 1 ClleK ftl l .. p OODtiau:J.t7• 

u.pt wbea there 
Defective filter 7 Cheek the Ptlter Unit .... -1 ... De:fectlYe Loop-In a Replace card B-A.JU • 

wlr:laa .. eharacten on the Circuit 
lllle. 

Broken wire :la. the 8 Cback the D-7 wirlq. DetectlYe Pb.aalq 3 Replace ca.rcl B-An. 
1<11-7 Cowlte:r 

14 8BlCD la.p doe• not 1 If tbe IUD laap 1D. both De:fectlve CoaU'Ol .. Replace card •-AJR. 
co out ia tbe ae- the P-7 aad the Beaote Circu~:t 
aote Coa:trol Vait. Ooatrol lhllt do aot 110 out 

repeat Prooeclure 13; if Deteetlve .-te a 8eplace cU'Cl B-AJII. 
only tbe n-7 _., lamp 
aoe• out proceed to Def'ectlve l.aap 8 Replace c~ B-AJa. 
Btep 2. driY&l' 

Defective laap 2 Replace the Beaote Control 
driver Ua.i t tamp: driver. 

De:fectlve CloQk 7 Replace card 11-A.lQ. 
cs.rcuit 

OpeD or aborted 3 Check cable W4. for 
wire ia cable coatinui ty. 
-. c....-te> 

De:feC'tlve Liae-Ia 8 Replace relay 1A18D. ...la,. 
Broken or •horted .. Check the Rellote Colltrol 

Detectln Tiae 9 Replace the 'l'iae 
ltaadard Bt&lldar<l (JI-.t.Jf). 

wt.r. in tbe Jte- Uait wtr1q • 
.ate Coatrol Unit. Detective filter 111 Check the l'llter Vult 

15 8BifD 1-p doe• 1 
wlr1q. 

If tbe 8B1ID lup iu both the 
not eo out 1a. the D'-7 &Dd the Puactioaal Be-
Puncttoa.al a..ote aote Control Val t doeea. • t ao 
Coa:trol Unit. out, :repeat Pl'Ocedure 13; if 

Defective lup 11 Check the laap aoe.Jutt 
aocltet wlrizla. 

-
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KAM-144B/TSEC 
TABLE 3-f (Coatlmled) TABLE 8-f (Contlnuecl) 

Procedure 8J'IIPtO. Probable Cauaee (a) Step Reoc:a.end.ed. Proceclure Procedure ._. .. Probable ~(a) ·- aeco.a.Dded Proced1ire 

' 10 Broken wire in the 12 Check tb.e n-7 wlrlna:. 
(Coat.) D-7 

18 Brokea. wire 1D the • Cheek the D-'1 wirU.. 
D-7 

17 RI laap will not 1 U the IBJID l .. p 1• on" but 
lisht when 'the "the P•l laap Ia aot , pro-
IBRD JR111hbut1:on ia ceed to Step 2. If tbe 
pressed. DliD lap 1a not on repeat 

Detec't1Ye lqp 7 Replace the Jteaote 
drtwr CoDtrol Vni t laap d:rtyer. 

19 l'wtctiOD&l ~'Ce 1 I.f tbe D-7 ~~ la.p 1tl 
Proceclure 8. Coatrol va:lt ftl 011' &ad. the I'Uactlonal 

Defec'Un Pili 2 Claeck laap coatiuui t;y. 
1-

laap will aot liaht ae.o'te CoDtro1 Uait M:t 
when tile 8BJID puah- 1-.p t• OUT, proceed to 
buttoa ia prea...t. Step 2; i:f' both 1-.pa 

are out, repeat Proce-
~c:t_tn laap 3 Claeclt.la.p .socket wirilll'• clure·9• ---- -- --
oocket 

~ect1ve l .. p • Replace card. Z..A.IB .. 
driver 

DeteotiYe MI I Check laap ooatl.Dul tr. 
1-

Defective 1•t• a Replace car4 3-A.nl. 
IM:feotlve laap 3 Check la.p socket w~taa. 

·-~ 
Defective PhUiD&' 8 Beplace c&l'd s-A.JP. 
Cowa'ter 

Opea or all.orted. • ClleGk cab.le W4 tor 
wlre ill cable W<& CODtiDUity. 
(l'eiiOte) 

Defective BG fliP- 7 .Replace card. --.uw. 
flop Bl'oken wire :lJl the s Cbeck: the hactional a.-

J'aDctional BeJiote aote Coatrol Unit WiriDI'. 
Bhort-daodule 8 Replace cUd z-uu. Coatrol hit 

Broken wire -in the 9 Checll the D-7 "Wir:lll&'. arona wire ill the 8 Check the D-1' wlriq .. 
D-7 D-7 

18 ~te Colltrol 1 Jf tbe D'-7 Pld laap ia OD 
Uait Nil llap but tlae -..ote COntrol 
will aot UP,t thlit Ml la.p 1& DOt, pro-
whea tJae BBRD c.ri to ltt•p 2. :l.:f both 
P\Whbu.tton 1a laaJIII &re out repeat 

De:feotiYe laap 7 Replace the J'unctional 
driver ae.ate Control Un1 t 

lamp drlyer. 

Ill D-7 LiDe-Gut 1 It aal.:fUDction occurs in 
preslled. ProceclUI'e e. Jl&l:fuDCtiOD: DO el:tber Plai.a. or Cipher 

Defect! •• fti • Cbeclr: lup continuity. 
liae-out actiYitJ aocle proceed to Step 2; 
or aarble4 11- if .altuactioa occur. ill 

1- ou.t eipala. the C1pher .ode only, 
proceed to Procedure 23. 

Defectbe laap 3 CbecJc: 1aap .oeket wirlac. 
IIOCkot l'o LooP-lD aip~ 2 .. place card B-AJU. 

OpeD or aborted • Check cable w• for Detect1Ye Jnpu.t 3 Replace oarcl B-A.JP. 
wire in cable coat1oult7. eo.m .... 
•• (Boaote) 

DetectiYe Bztea.aor 4 aeplaoe card B-A.JS. 
Broken wire in the • Check the Jlellote Control 
a.110te Control Unit •1rin&'. 
Ua.i"t 
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KAM-1448/T~EC 

TABLE 3-4 (Continued) TABLE 3-4 (Continued) 

Procedure Br-ptoa Probable Cause (a) Step Recomaended Procedure PrOcedure Sraptoa Probable Cawse ( •) Step Beeo .. ended Procedure 2. Sipala AO and 80 5 Replace card E-AJT. (Cont.) not complementing 
21 Open or shorted 2 Check cable '14 for con-

wire in cabl~ Y4 tiouity. 
(remote) 

Set pulse. misaitll' 6 Replace card B-A.JN. 
Broken wire lll the 3 Check the Remote Control 

Defective Output 7 Replace card E-AJR. Remote control Box Unit wiring. 
Counter 

22 Line-out ••lfunc- 1 It' aalfunction oceurs while 
Defective z Stream 8 Replace card B-AJM. 
Coabinera 

tion while uainc u•intr either the XW-7 or 
l'unctional RelllOte the Functional Be•ote 

Open gate in Out- 9 Reph.ce card B-AJW. 
Cotatrol Unit. ContrOl Unit, proceed. to 

Procedure 23 ; if the mal-
put function occurs while 

using tbe Functional Re-
Open relay 1. Replace card z ... AJO. mote Cou.trol Unit only, 

Detective digital- 11 
proceed to Step 2 • 

Replace card. E-4JV. 
to-a.naloc aodula. Open or aborted 2 Check cable 11'4 for 

wire in remote continuity. 
Defective Cl<:JCk 12 Replace card 1:-A.JQ. cable (W4) 
Circuit 

Broken wire in 3 Cbeck Functional Remote 
Defective Line- 13 Replace relay 1A18U. 
Out relay 

the l'unctiOBal Control Unit wiring. 
Reaote Control 
Unit 

Detective Tiae 14 Replace the Time 
Standard Staa.dard (B-AJY). 23 l:ey Generator 1 aefer to paragraph 3117 

check u•tna tbe tor the diacua:aion ot tbe 
Defective output 15 Check transi•tora ltG Test Adaptel" JCG Teat Adapter and 
tr&Daistor 1A18Q3 and 1A18Q4 • ancl Test BxteDCler Bxtender Card. 

Carel: Pattern 1 1& 
Detecti•e filter 16 Check the Filter Unit not preaeot at carcl Short or open in • Check tbe pa tcb cord. 

wiri.uc. E-A.JL, test point patch cord wiring. 
TP-8. 

Broken wit"e in 17 Check the D-7 wiring. Detective lllOdule 3 Replace card E-AJL. 
the D-7 iD stqea 33 

tlu"Oulll> 35 
18 If •alf'Wlcttoa occura in 

Cipher 1t0de only proceed Lack ot 'P drive 4 Replace card E-A.JN. 
to Key Generator cbec.k pulse• 
uainc Procedure 23. 

21 Line-Out mal- 1 It m&lfunctton occurs· while 
function while ustns either the D-7 or 
us1q Remote the Reaote Control Unit 

Detective IIOdule 5 Replace card E-AJ'K. 
in stages 1 
tb.roup 16 

Control Unit • proceed to Procedure 23, if Defective mOd.ule 6 Replace card E-AJJ. 
the m•lt'unctioo occurs while la •tage• 17 
uaing the Reaote Control 
Unit onl:r , proceed to Step 2 

throusb 32 

~ 

~------------
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KAM-144&/TSEC 
TABLE 3-4 (Continued) TABLE 3-f (ContiQued) 

Prooeclure SJ1Dptoa Probable Ca.use (II) Step Recouended Procedure .Procedure S,aptoa Probable ca.uee (e) Step :Recoaaended. Procedure 

23 Brokea wire ia the 7 Cbeclt tba JCI'-7 wiriDI', 
(Cont.) n-7 

23 B-AJJ, teat point 
'JP-lot when 8P puab-
button 1• preeaed. 

Pattern 2 is not Detective IIOdule 8 Replace card B-AJL. 
preaeat at card in ata.ses 38 
1-A,JO, teat point throulih 39 
TP-8. 

Pattern '7 ia not Open or aborted 23 Check patch cords 13-18 
present at card patch cord tor cont1nu1 ty. 
B-AJB:, teet point 
"W-14. De:fective F Coli- 24 Replace card K-AJ.I:, 

Broken wire in • Check the KW-7 wirtnc • binera B-AJJ. 
the n-7 

Shorted module 25 Replace card B-AJL. 
Pattern 3 is not Defective A 1. Replace card B-AJL. 
present -•t- card . Stream-Collbiner 
:&-A.JL, test point 

-Broken· -w-1-re -in 26 Check the ·K.W-7-·wirintr. 
the XW-7 

TP-18, 

Broken wirtt in 11 Check the n-7 wiring. 
Pattern 8 ia not Open or shorted 27 Check patch cords 7-12 
pre .. nt at card patch cords for continuity. 

the D-7 B-AJl(, teat point 
Defective 8 Coa-TP-18. 28 Replace card E-AJX.. 

Pattern 4 is not Detect! ve ASP 12 Replace Card 1:-A..TW. binera 
present at card Generator 
._AJO, teat point Shorted module 29 Replace card B-AJL. 
TP-4. 

Broken wire in 3B Check the JCW-7 wiri.ng. 
Broken • ire in 13 Check tbe n-7 wirinc. the KW-7 
the KW-7 

Open or shorted 14 Cbeclt patch cords 25-31if 
patch cord for coatinui ty. 

Pattern 9 ia not Open or •borted 31 Check the pa tcb cords 1-6 
preaent at card patch cord :for cont:inui ty. 
B-AJ.C. test point 

De~ective 't Co•-TP-l:S. 32 Rep1ace card E-AJK. 
Pattern 5 is not Detective )f 15 Replace card B-A.JJ. btner 
preaent a.t card Co•binera 
E-AJJ, test point 

Shorted module 16 Jteplace card E-AJL. TP-18. 
Shorted .odule 33 Replace carcl E-AJL. 

Broken wire in 34 Cb~i~Clr: the KW-7 w1r1Diif. 
Broken wire ln 17 Check the XW-7 wirina. tbe D-7 
n-7 

Pattern 11 is not Defeet1ve "i eo.- 35 Rep1aee c.ard. "E-AJlil. 
Open or shorted 18 Check pa.tcb cords 19-24 
patch cord for continuity. 

preeent at card biner 
B-A.JII • teat point 
TP-7. De:fective YN 36 R.eplace card E-A.JL. 

Pattern 6 is not Defective q Coa- 19 Replace card B-AJJ ~ C011.biner 
present at ca.rd biner11 
B-AJJ, teat point 
TP-14. Shorted ~nodule 29 Replace card E-AJil. 

Broken wire in 37 Check the r:.w-7 w1r1nc. 
the D-7 

Broken wire in 21 Check the xtr-7 wiring. 
the n-7 

Pattern 11 is no"t De:fective Auto 38 Replace card E-AJll, 
present at card Key Genera tor E-AJO. 

Pattern 6 is not Defective Pulse 22 Replace card E-A.n... 
present at card Deletion Circuit 

:B-.A,JO, teat point 
TP-13. 

- - -·-------
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TABLE 3-4 (Continued) 

ProcedUl"e Sy.ptom Probable Cause (a) Step 

23 Defective II 39 
(Coat.) Generator 

Broken wire in the •• K'l-7 

Patt'ern 12 is not Defective W Co11.- 41 
present at card biner 
E-AJO, test point 
TP-3, Detective YN Com- 42 

biner 

Shorted 110dule 43 

Pattern 13 is not Detective K Com- 44 
preaent at card biner 
E-AJll, test point 
TP-1. 

.No defect in Key Detective .odule 45 
Gea.el"a tor test not detected b:r 
procedure but ltey generator Teat 
cipher teat is Procedure 
garbled. 

Broken wire in 46 
the D-7 

24 Rotation of LOOP 1 
OUTPUT ADJUST 
potentioaeter fails 
to adjust loop.:..Out 
current. 

Defective digital- 2 
to-analog aodule 

Defective current 3 
regul~tor 

Defective Current • Control 

Open poteJltioaeter 5 

Open filter 6 

• 

ReeoaaeDCied. Procedure 

Replace card :Z-AJT. 

Cheek the Kl-7 w1r1ng. 

Replace card B-A.Jll, 
E-AJO. 

Replace card E-AJL. 

Beplacv card s .. AJo. 

Replace card E-AJII. 

:Replace ca.rds in the 
:followiq aequeuce: 
E-AJII , B-A.JL I E-AJK 
and J:-AJJ. 

Check the Kl'-7 wiring. 

Cheek for -46 volta at 
card B-AJV, test poi.at 
TP-11, if present 
proceed to Step 2 if 
110t present repeat Pro-
eedure 1. 

Replace card B-AJV. 

Check tranaiatora 
1Al8Q7 a.nd 1A.l8Q8. 

Check trao.istore 1Al8Q5 
and 1Al8Q6. 

Jle .. ure reaiatal:lce of the 
LOOP OUTPUT ADJUST po-
teutiOJteter lltUJ. 

Check the Filter Unit 
wiring. 

• 

Procedure 

24 

25 

26 

BJ•ptoa 

No Loop-out cur
rent when tbe Jte
mote Control Unl t 
is uaed with the 
K'l-7. 

D-7 Loop-out mal
function (Mnd or 
receive aod.e): no 
local copy or 
sarbled local copy •1 

• • 
. KAM-1448/lS.EC 

TABLE 3-4 (CoctiDued) 

Probable Cause(&) I Step aeco.mencled Procedure 

Broken wire· in 
the D-7 

Open filter in the 
Remote Control 
Unit 

Open or aborted 
wire in remote 
cable (W4) 

7 !Check the D-7 wirlnc. 

2 

Check the Reaote Control 
Unit wiring. 

Check cable 11'4 tor 
contin.u1 ty. 

Broken wire ia. I 3 !Check the Beaote Control 
the Reaot.e Control Unit wiring:. 
Unit. 

1 !Check tor -411 volts at 
card B-AJV, test point 
TP-UJi; if present procee<l 
to step 2, it not present 
repeat Procedure 1 • 

Detective Loop- I 2 !Continuity check Loop-
Inhibit switch Inhibit switch. 

Defective digitai- 3 Replace card E-AJV. 
to-ualo&' aodule 

Detective LoOP- I 4 I Replace card. B-A..JU ~ 
Out :fliP-flop 

Defective M s Replace card B-AJT. 
cenerato:r 

6 I Jt.eplace card E-.AJW. 

Detective Control I 7 Replace ca.rd B-AJN ~ 
Circuit 

Detective OUtput 8 Replace card B-A.JR. 
Counter 

Det"ecthe' tnptat I 9 I Replace card E-AJP. 
Counter 

Defective Cloelr. 118 llleplace card E-AJQ. 
Circuit 

Defective Tiae 11 Replace Time Standard 
Standard (11-A..JY) ~ 
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----'..loced.utt 
--28--

(C:O..t.) 

a7 

28 

aa 

s• 

n 

TABLE 3·' (Ccmtllllled) 

-3!!1L_.'-..I Proba-1e S:UU.!!!l_L8tep. .._c.9.M!IA-"JLP.z'.Q.c.e.dur.-. 

DeteotiYe -4• volt 1121 Check traui•tor l.u8Ql. 
Yolt ... lleplator . 
Defective C11rrft.t 13 Cbecll: traaa:l•tora 
Coatrol Ul8Q& IIDd UIIIQI. 
Defec'Cive CUJ"reat 
a.aul•tor 
Bronn wire 1A · 
D-T 
Opea filter 

_fjlpen_,.,_.bortad __ 
win ill loop cable: 

D-7 Loop-Out •1- De1eC'C1Ye LOOP 
tuactioa (aead. OUTPU"f (llUIIBJT or 
IIOde oal)'): DO .&1.1.«3) awl tela 
local COPJ' or DefectiYe loop-out 
p.rbl.ed local COPJ' • 11:1.9-flop 

D-T '-P-Out aa1-
bmctioa (llecein 
Plaia Ud Cipller 
.ode) : DO local 
oop,. or prbled. 
local con. 

Defective Bxteaaor 
Defect1't'e I 
Btre• eo.ttiau 
Defective Liae-Ia 
.... 7 

D-'J LooP-Out aa1-J Detective KeJ' 
fuactioD · (Cipher aa:-rator 
ltOdtt OalJ'): DO 
local cop,. or 
p:rbled l.oeal oopy. 

Loop-Out a&lfUilO
tioa UIJlq a..ote 
Coll.trol Va11: .. 

LooP-Out -uunc
tioa u•i.J:IC l'wac
tioD&l 8e.ote Con
trol trait. 

• 

Opea or ahorted. 
wire in oable 1'4 
Cre.ote) 

C)pea :filter 

lll'okn. wi.re 1D. tbe 
Puactt.oul Be110te 
Control Uai t 

Open or aborted. 
wire in r..ote 
cable (W4) 

Open f'llter wiriaa 

• 

14 I Cbeck truaiatora 
lAliiiT IUid U18Q8. 

16 Cb.eck D-T w1r1aa. 

1el Cbeek Ue 1'11 ter tJa.1 t 
1f11'1q. 

.17_ .CJa&Gir: .OODtiJruit)LOf loop 
cabl ... 

1 Clleck tle LOOP OU1'POT 
n1tcla wtriq. 

a I Replace card li-UY. 

3 
1 
2 

4 

Repeat Procedure 28. 
Jteplace card ._ua. 
lleplace cud B-AJJI. 

Replace nla,. 1A18Kl. 

-·t l'roce<lure 28. 

1 I Bepeat 'PI'ooedu:re 23. 

1 Clleclr. cable 1J4 for 
COiltill1l:ltJ'. 

a Check the Filter Uai t 
W1r1q. 

3 Cheek tile Remote Control 
Uai t wtriDC. 

1 Check cable wt. :for 
coa.tintt,.. 

2 Claeek lilter Ua.:lt 
wirlaa:~ 

• 

KAM-144B/TSEC 
TABLE 3-' (C-..s) 

l'l'.o . .-,.J ___ 87JIP----I-~'~'oiMLble_cauae.(•l-1-•tep-f _____ .....,.,...,... 

81 
(C:O..t.) 

a a 

33 

34 

35 

Local 'ft"1' J'\1.D.• o-. 

Local 'ft"f 1'Wlll 
opes wbea u.1118 
the Reaote Coatrol 
Ualt. 

8rOkea wire :I.D tile 
IWlct:l.oaal aeaote 
Coatrol Ull1 t 

De1'ect1we d111ta1-
to-analo8 aodule 

O.tectiwe Loop-JD 
Circuit 

OpeD or •bortecl 
wlre :I.D cable W4 
(...ote) 

OpeD. wire 1a the 
-te lloz 

OpeD wire ia tile 
n-7 

AucU.ble aluw. fa11al Defeeti'n la.p 
to lt01Uid la Jlllala., driver 
Brealc or Alua 
CODditlou. Defeot:I.Ye nl&J' 

Audible alara 
fall• to IIOUild iD 
-te Cootrol 
VD1t. 

• 

Def.ctlwe Clock 
Circuit 

Defect1Ye TiM 
Btaadard 

Defect:1we II)Jelllr:er 

Opea wire ill tbe 
D-7 

ap.a or 8horted. 
wire ill cable W4 
(-te) 

Detecth'e •palllr:er 
1D. Beaote Coa:trol 
vau 
OpeD win 1a the 
Beaote Coa'l:rol 
VDit 

• 

·a Cbeclr. tlle hlact:l.oaal a.-
aote Coll.trol UA.it wlrU... 

1 .. place card •-An. 
• aeplace card B-AJU • 

3 Bepeat Procedure aa. 
--- ·-· - - -·-- ·-

1 Check cabl..e W4 :for 
COII.tiau:l.ty. 

2 Clleck n. Be110te control 
Un:l.t wlr1ag. 

3 Cbeck the D-7 wtrlq. 

1 Beplace card •-A.JW .. 

• Replace card •-AJO • 

• Replace card •-A.JQ . 
4 .. place T~ 81:&Ddar4 

{S-A.JT). 

II Check~ wir!.Da. 

8 Cbeolr: the D-7 wtr:lq,. 

1 Cbeolt cab1e W4 :tor 
COD.1::lllu11::p. 

I Cbeclr. apealr:er wH1aa 1D. 
Be.o'l:• Coatro1 Ual 't. 

3 I Check the ~1:• Coatrol 
Uai t wir:lq. 
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KAM-1448/TSEC 

TABLE 3-4 (Continued) TABLE 3-4 (ContiDued) 

Procedure Symptoa Probable Cauae(s) Step Recoamended Procedure Procedure Bpptoa Probable cause(s) Step Recomaeoded Procedure 

35 Open 'll'ire in the 4 Cheek the D-7 wirina:. 38 Defective laap • Replace card E-AJW .. 
(CoDt.) 1t11-7 driver 

36 Audible alarm Open Ol" shorted 1 Check cable Y-i tor Defective driver 3 Replace card B-AJV. 
fails to souDd io wire in lleaote continuity. 
l'unetional Beaote cable (1r4) Defective relay 4 Replace card 1:-AJO. 
Control Unit. 

Detective speaker 2 Check •peaker wiring in tbe Defective Control 5 Replace card J:-AJ'H. 
in the Functional Functional Reaote Control C1rcu1t 
Reaote Control Unit. 
Unit Broken wire in 6 . Check the D-7 wiring. 

the 0-7 
Open wire in the 3 Cbeek the Functional Reaote 
Functional Remote Control Unit wiring. 39 BaEAX la.p on all Defecti"Ye Control 1 Beplac::.e card B-A.JH. 
~ntrol Unit the time. circuit - ' 
Open ·wire in the 4 Check the ICI-7 wiring. 
1t11-7 

Broken wire in • Check the KW-7 wiring. 
the ICI-7 

48 BJULAJt laap cloes Defective BDAK 1 Cbeck lamp continuity. 
37 Incorrect tone Defective Clock 1 Replace card E-AJQ. not li&bt when tbe lamp 

from Audible Circuit 
Alarm. 

BRBAK puahbutton 
1& pressed. Defective lamp • Check 1-p socket wiriag. 

Detective Ti- 2 Replace the Tiaae socket 
Standard Stand:nd (1-AJ'Y) • 

Defective lamp 3 Rep1a<::e· card B-AJlf. 
Broken wire in 3 Check the Kl-7 wirt.na. driver 
the D-7 

Defective Line- 4 Replace card B-AJT. 
Open resistors • Replace card B-AJJI. Out fliP-flop 

38 Audible alarm 1 If the Audible alar. sound& Defective BREAK 5 Check BUAK switch 
activates in the ia the Cipher aOde and if switch wiria.s. 
Cipher mode. the :BRBAX or ALAIUI lamp ia 

aot on perform the J'ollowia K' Broken 'Wire in 8 Check the R-7 wiring. 
the n-7 

(1) Perform the 
ALAIUI TEST swi tell 41 Remote Control 1 I:l both tbe KW-7 and 
test and, i:t the 
ALA1UI lamp light& 
proceed to Step :il 
if the laap.' does 
not liaht, procee 
to Procedure 49. 

Unl t B8&AIC lamp Reaote Control Un1 t BUAJt 
does not llsht laapa clo not liaht re-
when the BBBAX peat Procedure 49, if 
pu&hbuttoa. ia only the l .. p in the B.e-
pressed. mote Control Unit does 

not light, proceed to 
d 

Step 2. 
(2) Generate a break 

and, if the BRBAI Defective Re- 2 Check laap continuity. 
laap ligbte pro- llOte Control Unit 
ceed to Step 2, 1 BRBAit lamp 
tbe laap · does no1 
Uaht , proceed t<l Defective laap s Check 1aap socket 

Procedure "". aock.et wirina. 
--··- - -
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TABLE 3-4 (Continued) TABLE 3-4 (ContlDued) 

Procec1ul"e SYIIPtOJI Probab~~ _c:;:!,_use(s) Step_ ReCOJIIMD.ded ~~1:1 P.m~ur.e- Syaptom PrQ:J»&.b.l.e_ CauaeJa) .Jnp_ ~-c~nded_Procedure 

41 Detect! ve Remote 4 Check the Reaote Control 44 Detective Reaote 2 Check the Re.aote Contro1 
(Cont.) Control Unit Unit BltBAX switch wirina. Control Uait Unit BIIBAK USTOitB .. t tch 

BIUCAX. switch BilKA!< BBSTOU wiriag.., 
nitcb 

Open or shorted • Check cable Y4 :for 
wire in cable W4 continui.ty. Broken wire i.D. t.be 3 Check the BeJDote Control 
(reaote) aeaote Control Unit wirinar. 

Unit 
Broken wire in the 6 Check the Reaote Control 
lte•ote Control Unit wiring. Broken 1f1 re in 4 Check "the D-7 wiring. 
Unit the KW-7 

~-BiOien ,,-tre hi t!iii 7 ~ check the o.:. 1 wtrt·ng .. 45 - --BD.AJCJ"UNCTIOlf ·· ··oe~ect1ve-BJUW[ 1 Cb-ecli; -the- BRBAx-FUNCTIOlf 
n-7 switch will D.Ot in- J'UHCTIOM .. t.teb switch wirinl'. 

hibit generation or 
42 Break is not l If the BRBAX laap is lit detection of a Broken wire in 2 Cbeck the D-7 wiring. 

tranaai tted on the when the BRJtA.I: pushbutton Break condition. the D-7 
line wben the ia pressed proceed to 
BREAK pushbutton Step 2, it tbe l .. p does 46 BlmAK lamp does Detective Phaaina 1 hplace card E-AJP. 
is pressed.. light repeat Procedure 4 ... not I'Q out wben CoWlter 

there are pbaaiq 
Defective Line- 2 lleplace card B-A.JW. characters oa tb.e Defect! ve ·Input 2 lleplace card E-AJU. 
Out flip-flop 11De ..... Circuit 

Defective digital- 3 Replace card E-AJV. De1'ecti ve Control 3 Replace card E-AJH. 
to-analog •odule Circuit 

Defective relay 4 Replace :relay 1Al8K2. Defective Clock • Replace card B-AJQ .. 
Circuit 

Detective trans- 5 Check transistor• 
iator 1A1BQ2 and 1A1BQS. Defective nlay 5 Replace relay 1A18Kl.. 

Open filter 6 Check the P1lter Unit Defective 'l'iae 6 Replace the Ti•e 
wiring. Standard. Standard (B-AJY) • 

Open wire in n-7 7 Check w1r1111 in D-7. Broken wire in 7 Check the D-7 wirtna. 
the D-7 

43 BIIBAK RJ!STORE Defeeti ve Break 1 Replace card E-AJB. 
switch fails to fliP-flop. 47 Alara condition l I.f the AI..ARM laap 
raaet the BIIBAX exists in the li&hta in the Plain 
laap when pressed. Broken •ire in 2 Check. the 1."1-'l •ir iug ~ Plain and Cipher condition or dur1ng the 

the KW-7 condition. Phuina mode proceed to 
Step 2. 11' the ALAD 

Defective BRBAX 3 Check the BUAX D- lamp light& in the 
RBBTOU awi tch STOBB switch wiring. Cipher condition during 

lloraal mode, repeat 
4< BJIEAK USTORB Open or aborted 1 Check cable 1"4 tor Procedure 23. 

avi tch in the Re- wire in cable W4 continuity, 
mote Control Unit (remote) Defective Plain 2 Replace card E-AJll .. 
fails. to function, circuit 

--~ ----
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TABLE 3-4 (Continue~) 

Procedure ~ympto• Probable Cause(s) step llec~eDded Procedure Procedure 

47 Defective Ala.ra 3 Replace card E-A.JO. 49 
(Cont.) fli.p.-flop 

Xey Genera tor 4 lteplace card B-AJL. 
Motion 

Broken wire in • Cheek the Kl-7 wiriuc • 
the D-7 

48 M.l lamp lt.chts Defective Random- 1 Repla~ card E-AJV. 
during Cipher con- izer 
dition. 

Detective Check 2 Replace card E-AJW. 
Circuit 

Broken wire in the 
Kll-7 

3 Check the K'f-7 wiring. 

49 KW-7 will not pass ~ 
Alarm test. 

Defective Ill lamp 1 Check Jl1 lllllp wiring. 

Defective Jtando•- 2 Replace c&rd B-AJV. 
izer c1rcu11: 

Defective Randoa- 3 Replace card B-AJ'W. .. 
izer alara circuit 

Defective Output • Replace card E-AJR. • 
Counter 

Ddective &ate 5 Replace card J:-AJP. 

Defective Clock 8 Replace card B-AJQ. 
Circuit 51 

Defective Control 7 Replace card B-AJN. 
Circuit 

Detective Time 8 Replace the Tizae 
Standard StaDda.rd {E-AJY). 

Defective laap 9 Check laap socket wiring. 
socket 

Broken wire ia the 
n-7 

1~ Cheek the K'l-7 wirt.ng. 

- -

• 

8ppto• 

Rotation of WPM 
SPBID SBLIICTOR 
switch does not· 
chana:e speed of 
clock. 

Two-Wire Loop 
Adaptor Dni t mal-
funetion. 

--- -

• • 
KAM-1448/TSEC 

TABLE 3-4 (Continued) 

Probable cauae (s) Step Reco...,Dded Procedure 

ALARII Laa2: 

Defective ALAIUI 11 Check the ALARII lamp wiring. 
hap 

Defective Alar. 12 Replace card B-A.lO. It 
Check Circu 1 t still incorrect, replace 

card K-A.JW • 

Defective J[ey 13 Repeat Procedure 23. 
Generator 

Detective laJa.p 14 Check laap socket w irina .. 
socket 

Broken wire in 15 Check the KW-7 wiring. 
the n-7 
Audible Alana: 

Defective buzzer 18 Repeat Procedure 34 ,. 

Defective Clock 17 lleplace card :S-AJQ. 
Circuit 

Open resistors 1 Replace card E-A.JJI. 

Defective 'WPII 2 Check the WP11 SPEBD 
SPDD SELECTOl\ SELEC'J'Oil switch wiring. 
awitch 

Broken wire in the 3 Cheek the lt'l-7 wirina:. 
Kll-7 

1 If 'both Loop-In and 
Loop-Out are defective 
proceed. to Step 2.if :.: 
only LooP-In proceed 
t.o Procedure 52 • if 
only LooP-(Jut proceed 
to Procedure 53. 

Broken wire in 2 Check LooP-In and Loop-
cable Out cables. 

Defective relay 3 Replace relay 3K2. 

De:fect:ive relay • Replace re~ay 3Kl • 

- - _L_ ----- --- -
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TABLE 3-4 (Continued) TABLE 3-4 (Con-) 

Procedure ·Symptom Proba.ble Cauae(s) Step Recomaended Procedure Pl"'cedv.re ll!!Pto• Probable Cauae(a) SteJ?_ Beco-eacled Pi-ocecture 

51 Broken wire 1a. the 5 Check the Tw<t-Wlre Loop 55 Defective T.D. 6 Check the T.D. STBP wirina .. 
(Cont.) Two-Wire- Loop Adapter Unit wirinB' .. B'tep nitch 

Adapter Unit 
Defective rela,. 7 Replace relay 1Al8K3 .. 

52 Two-1f ire Loop Detective rel&)' 1 Replace relay 30 .. 
Adapter Unit Loop- Defective tran- 8 Cbeck traJUJi•tor 1A18Q2 • 
In aalfuoction. Broken wire in 2 Check the Loop-In cable tor ai•tor 

cable continuity .. 
Open filter 9 Check tbe Filter Un1 t 

Broken wire in the 3 Check the Two-Wire Loop w1r1na .. 
Two-wire Loop Adapter Unit wiring. 
Ada.pter Unit Broken wire in 111 ~·c~ t~ _0.::7 --~U:icg_. ---4- Repeat· PrOcedUre -26·. ·-the ·:n..;7 

53 Two-Wire Loop Defective relay 1 Replace relay 31C2. 56 Step T ,.D.. does not Open or aborted 1 Check cable 11'4 :for 
Adaptor Unit Loop- operate with the wire in cable 11'4 cont:inui t7 .. 
Out malfunction. Broken wire in 2 Check tbe Loop-.Out cable :aeaote Control Creaote) 

cable for continuity. Unit. Defective relay 2 Replace relay 2Kl. 

Broken wire in box 3 Check the Two-Wire Loop Brolt::en win in 3 Check the Reaot:e Control 
Adapter Unit wiring~ the Re•ote Control Unit wirtna .. 

Unit 

• Repeat Procedure 26 • 
Open or •horted. • Check diodes 2CR1 and 

54 Bquipment will not Insufficient volt- 1 Check the input signal :tor dlOde 2Cll2. 
operate on an e:z- - proper amplitude (6 volt 
tarnal lSI X:C square wave). 57 Step T .. D .. doea not Open or aborted 1 Check cable W4 tor 
source. operate with the wire in reaote cootinui ty. 

Detective Clock 2 Replace card :1-A.JQ. Functional Re•ote cable (W4) 
Circuit Control Unit. 

Defective relay 2 Replace relay 4X:l. 
Defective AUX. 3 Cbeck the external 111• ICC 
I'REQ. INPUT jack jack wiring. Broken wire iD 3 Cbeek the J'u.Detional 

tbe Puactional Raaote Control Un1 t 
Open wire in the 4 Check the KW-7 ll'iri-:ag .. Re110te Contro~ wirtaa .. 
lt'l-7 Unit 

55 T.D. Step mal- Defective Relay 1 Replace card B-AJV. Open or shorted • Cheek diode 4CRl. 
function. d.iod.e 

Detective sate 2 Replace card B-AJ'I'. 

Defective Output 3 lleplace card B-AJR. 
Counter 

Defective Alarra • bplace card B-AJO. 
Circuit 

Defective Control 5 Replace card E-AJlf. 
Circuit 

- ----
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TABLE 3-5.-E-AJK (Al) DEFECTIVE MODULE REPLACEMENT (figs. 3-3 and 3-4) 

Step Procedure Test Polnt Normal u Indication H Indication 
Indication is Normal ls Abnormal 

1 Re.ove card B-AJL and replace 1 t by I. Test 
Extender Ca.rd. ID&ert the KG Test Adapter 
in the Extender Ca.rd and then install card 
E-AJL in the adapter. 

2 Rero.ove card E-AJK and place 1 t in Extender 
Card. Pla.co the Bxtebder Card in the 
B-AJK slot. 

3 Place the PCil switch in the CIPHBR 
position and the POWBR switch in the ON 
position. 

• Rotate the PCR switch froa CIPRJ:R to SYNC PiDS 1 and 8 o~ 1101- ..IL· Proceed to Step 5. Continuity check card 
and back to CIPBBR to cenerate a Set IID16. etch. 
pulse. Press the :S-AJL KG Teat Adapter --1 1--
Card TEST CYa.B START pushbutton. M MICAOtCCONDS 

5 Ground pia ld of MDL Pill US of IID2-IID16. tl volts Proceed to Step 8. Replace defecttvG aodul e. 
Pin 3 of JID2-IID18. -6 volts 

6 Ground Teat Poiu.t TP-2 o Pin 10 of IIDl • S volts Proceed to S'tep 7. Replace MDl o 

Pin 3 of IIDl 0 -6 volts 

7 Li.ft pin 8 of 1101. Pin U of MOl. -6 volts Proceed. to Step 8 • Replace JIDl. 

8 Ground test poi.Dt TP-3. Pin 3 of liDl • If volts Proceed. to Step 9 . Replace JIDl .. 

9 Rotate tbe PCR _Bwitch to generate PiP liJ of JIDl-11016. 8 volts Proceed to Step 1•. Replace defective •odul 
a Set pulse. 

1f Resolder pin 8 of KDl. Proceed to Step 11. 

11 Cheek. jacks J2-Jl7 tor defects. con~inuitJ Proceed to Step 12 • ReplAce deteet1ve jack. 

12 Check plugs Pl, P2 t P6, P7, Pll and Pl2. Continuity Proceed to Step 13. lleplace <lefecti ve plug. 

13 Open circuit plua:s Pl, P2, P6, P7, Pll TP-15 fJ volt• Proceed to Stap 14 .. Replace 111)18 and JID19 .. 
IUld Pl2. 

14 Ground plugs Pl, P2, P6, P7, Pll and Pl2 Proceed. to Step 15. 
(shell to tip to &'round). · 

15 Lift pins 11 and 12 of 11018. TP-1$ -6 volta Proceed to Step 18. Replace IID17 • 

18 Resolder pins 11 and 12 ot 11018. Proceed to Step 17. 

17 Open circu1 t plugs P3, P4, PS, P9, Pl3 'l'P-16 8 volta Proee~ to Step 18 •. lteplace MD19 and IID2ti. 
and Pl4. - --·-
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TABLE 8-1 (Continued) 

Stop Procedure Teat Point Normal If lndlcalloa rr IDd1catiOD 
ladleliiiOD Ia Normal lo Almormal 

18 OrouDCI plup P3, P4, PB. PB. Pl3 aad 
Pl4 (abell to tip to ground). 

Proceed to ltep 18. 

18 Lift pi.JUI 11 aad. 11 of ID21f. TP-18 -8 YOlta Proceed to Step 28. Replace IID19. 

2. Beaolde:r pina 11 azad 12 of' MD2fJ. Proceed to Btep 21. 

21 · Opea circuit plup P5, PlfJ &ad Pl5,. TP-14 • Yolta Proceed to Step 22. Bepl_a~ IID21. --- 22 
,. 

GrOund P1uira ·P&, P11 and Pl:t (ebe11 to tip 'fP-14 -e vo11;a Proceecl to 8i:ep 33. Beplace 821. 
to P'OUDd) • 

28 Continuity clleck bOard. etch. Coa.tinutty aepair etch. 
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TABLE 3-6.-E•AJJ (A2) DEFECTIVE MODULE REPLACEMENT (flp. 3-1 and .3-2) 

Step Procedure Test Point Normal u lndlcatton lf Indication 
Indication la Normal ls- Abnormal 

1 Remove card B-AJL and replace it by a Test 
Extender Card. Place the KG Teat Adapter 
in the Bxtender Cud and insert card 
E-AJL in the adapter. 

2 Remove eard B-A.JJ aud place it in a Teet 
Extender Card in the E-AJJ slot. 

3 Place the PCR nitch in the CJPHBB p011i-
tlon and. POYER hitch in the ON position. 

•viL • Rotate the PCB awi tcb. from CIPHER to PiDB 1 and. 8 ot liDl- Proceed to Step 5. Continuity check card 
BYHC •nd back to CIPIIER to generate a Set JID14, IID2S and JID21. etch. 
pulse. Preas the E-AJL KG Test Adapter ---1 I-Card TEST CYCLE START pushbutton. M MICIIIOS.C:ONDS 

5 Ground test point TP-2. Pin lff of llDl-MD14, fJ volts Proceed to Step 6. Replace defective aodul e. 
MD28 aa.d Jm21. 
Pill 3 of JfDl-liD14, -6 volta 
KD2if a.nd IID21. 

6 Ground test point TP-3. Pin 18 of 11Dl-MD14, -6 volts Proceed to Step 7. lleplaee defective modul .. 
lfD.2B and MD21 • 
Pin 3 of 11Dl-IID14, if volta 
IID2~ and IID21. 

7 Rotate the PCR switch to generate a Set P'in Ul of KD1-MD14, S volta Proceed to Step 8. Replace defective IIOdul .. 
pulse. IID2ff and IID21. 

8 Cheek jacks J2-Jl8 tor defects. Continuity Proceed to Step 9. Replace defective jackC a) • 
9 Open circuit plug5 Pl, P6 and Pll. TP-1 S volta Proceed. to Step U~. Replace IID15. 

111 Grouod plugs P1, P6 and P11 (abell to Up TP-1 -6 volts Proceed to Step 11. Replace )[1)1$. 
to ground). 

11 Open circuit plugs P2, P3, P7, P8, Pl2 TP-14 fJ volts Proc:eed to Step 12. Replace 11])16 and IID17. 
and Pl3. 

12 Ground plua:s P2, P3, P7, PB, P12 and P13 
(shell to tip to ground). 

TP-14 -a volts Proceed to Step 13 .. 

13 Lift pins 11 and 12 of MD17. TP-14 -8. volts Proceed to Step 14 .. Replace 11Dl8. 

14 llesolder pins 11 and 12 of JID17. TP-14 -6 volta Proceed to Step 15. Replace 111>17. 

15 Open ci.!'cui t plugs P4, PS, P9, plJf, Pl4 
and PlS. 

TP-l~ ff volts Proceed to Step 16 .. Replace 11Dl8 aa.d IID19. 

16 Ground pluee P4 1 PS. P9, PlfJ • Pl4 and 
Pl5 (sllell to tip to cround). 

TP-16 -8 volta Proceed. to Step 17. 

17 Lift piJIB 11 a.nd 12 ot )11)19. TP-16 -8 volta Proceed. to Step 18. Replace 11Dl8. 
18 Besoldel' pine 11 and 12 of l1Dl9. TP-10 -6 volt• Proceed to Step 19. Replace JII)l9. 
19 Continuity cbeck board etch. ContinuitJ Repair etch. 
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TABLE 3·'·-B·A.lll (AS) DBFIWrlVE MODULE RBPLACBIIB!IT (flp. S·' OIICI 3-8) 
~·--

Step Procedure Test Po1nt NonD.al Uladlcllllon Jflndlcatlaol 
lndlcatiOR Ill Normal Ill Abnormal 

1 haove card. B-AJL aa:ul replace 1 t by a 
Bzteacler Card. Place the Teat Ad&pt.er 
Card in the BX'tander Card aad in .. rt 
cant li-A.JL in the Adapter • 

• haove card B-AJJI and place 1 t iD a Teet 
Extender Card. Pla.ce the IG-bteDd.er 
Card ill the B-An a lot • 

3 . ~ ~-·~_tJ!..e_l.CJI BYitc.b. In _the_.CIPHD_poei- .:n_ - . 
- tioa. and tbe: POID .,.itch in tbe OR 

poaitioa. 

• Pre•• t.be KG-Bzte:Dcler C&r4 DST CYCLB Pina 1 aad 8 of •u -1 I-
Proceed to Step I .. Coa.tilluity clleck carcl M MICMIMCON.,_ 

STAin' puahbuttOD. aad. .,, • y..: etch. 

• Rotate the PCR switch ~ CIPBBR to SYilC Pin 11 ot IIDl-MIM and Proceed to Step 8. Coatiau1 ty check card 
&lld bacJt to CIPIID to pnerate a Bet JIB& aad pin 8 of liD& etcb • 
pul... Pr••• tu B-AJL KG-Teat Adapter aad IIDI. .... cl.:J::--Card '1'118'1' CYa.. B'f'ART puahbutton. 

6 Grouacl teat point TP-5 located on cant 11'-3 (10-A.JII) -e volta Proceed to Step 7. Coatinuity cheek card 
Z..A.JU. Pia 11 o~ - (2-A.nl) • -! t-aeAUD •:tcb. 

""~ 
7 Grouad teat po1Dt TP-2. Pin 11 of 1108. -8 volta Proceed to Step 8. Replace IID8 .. 

8 Graulld pin 11 of MDB. 11'-11 _:n...n_ Proceed to Step 8 .. lepleoe MD1. ..... 
-1 t-

9 G:tound pin 11 of IID8 and pia 8 of liDO. Pill 1•, in tun, of • volta Proceed to Step 1• .. .. place detective aocluleC•>· 
IID2' 1ID3 • .,.. • liD& 
and liD&. 

18 Ground. pin 11 of JID8 and joiniJ 6 alld 8 of 
111118. 

P:ln lf. in Urn, of 
KD2, 1m3, IIDI 1 IID6 

-8 volta Proceed to Step 11. Replace detective WIOdule(•) .. 

aad :.D& .. 

11 Grow:ad pin 11 o:f .IID8 and pia. 8 of IID9 .. '1?-12 -8 volt• Proceed to at:ep 12 .. Lift , in turn, pin• 11 
of IID8, 2 ot IID11 , 2 of 
E12 aA4 11 of' JID13 UD'tll. 
defective aodu1e 1• 
located; replace tbe de-
feet :lYe aoclule .. 
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12 

13 

14 

15 

• • 
Observe at indicated test points. 

Measure the vol taae at the indicated 
test point. 

Measure the voltage at the indicated 
test point. 

Continuity card. etch. 

• • • 
Pill Uf ot IID7, pin 11 Motion at a baud rate. 1 Proceed to Step 13. 
of liDll, 11012, 111)14, 
I!D16, llll17, 11019, llll2tl. l...JL.f' 
Pin 2 of IIDlS, IID13, 
IID14, aad MD18, and {One to Zero alter-
pin 12 of IID21. nations.) 

Pin 11 of M021. S vol t• I Proc .. o to Step 14. 

Pin 2 of IID17. I S volts I Proceed to Step 15. 

Continuity 

• 
Replace defective 
•odule. 

Replace JID21. 

Replace 11017 • 

Repair etch. 

KAM-1448/TSlC 
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step 

1 

2 

3 

4 

• 
8 

7 

:{ 8 

18 

11 

C8PIFIBI!!Itll1Al 

TABLE 3-8.-E-AJL (At) DEFECTIVE MODULE REPLACEMENT (flp. 3-5 and 3-6) 

I Procedure 

Remove card E-AJL and replace it by a 
Teat Extender Card. Place the KG Test 
Adapter Card in the Extender Card and 
i.D.aert card B-AJL in the Teat Adapter. 

\ Place the PCB s,..iteh in the CIPRIR poa:i-
t1oa and the POWlCJl switch in the ON 
position. 

Press--the-KG-Test- Adapte:r Card. TEST 
CYCLE STAR'r pushbutton. 

Rotate the PCB swi tcb from CIPHER to 
SYNC and back to CIPHER to generate a 
Set pulse. 

Press the KG 'rest Adapter Card TES'l' 
CYCL:E START pushbutton. 

Ground teat point TP-6. 

Ground pin 7 of IIIH • 

Rotate tbe PCB switch to generate a Set 
pulse, 

Rotate the PCB switch to the CIPHER posi
tion and presa tb8 KG Test Adapter Card 
TEST CYCLE START pushbutton. 

lleaaure the waveform at the indicated 
test pointe. 

lleaaure the waveform at the indicated 
test points, 

• • 

Test Point 

Pins· 1 ·and 8 o~ 
IID1-IIll18. 

Pin 6 of 11Dl-IID3, 
MD8 and. pin 12 of 
MD4-IID7 , 1(1)9 and. JID18. 

Pin 3 of 11Dl-JW7. 
Pia 1e of JIDl-MDlS .. 

Pia 3 of lml-IID7. 
Pin lS: of 11Dl-IID7. 

Pin 3 o~ Jml-JID3 and 
IID8. 
Pin 3 of l1Dl-IID7. 
IID9 and MillS. 

TP-7 

Pins 2, 3, and 7 of 
IID8. 
Pins 2, 6, 7, 8, 9, 
and 11 of KDll. 

• 

Norrilal 
Indication 

_:n_ 
•• --1· L_ 

MMICJt(ISI!:C~ 

x: 
M MlC:.I'tOSI!CONDS 

9J volta 
-6 volt• 

-6 volta 
t volta 

fJ volta 

-6 volta 

u Indication 
i8 Normal 

Praceect to step 4. 

Proceed to Step 6. 

Proceed to Step 6 .. 

Proceed to Step 7. 

Proceed to Step 8 .. 

Proceed to Step 9 .. 

Proceed to Step UJ. 

lfotion at a baud rate. I ProoHd to Step 11. 

LJI...J 

Jtandoa -auon at a I Proceed to Step 12. 
ba.ud rate. 

"l..Jl.I 

• • 

KAM-1448/TSEC 

If Indication 
is Abnormal 

Contlnui ty cbeck Card 
etch. 

Cont1nu1 ty check card 
etcb. 

Replace defective mOdule. 

Replace defective •oclule. 

Replace defective aodule. 

Continuity check card 
etch. 

If motion ia not 
pT"esent at t:.be output 
of each module but ia 
present at ita input, 
replace the defective 
module, 

ORIGINAL 
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• .. 

J 
' 

12 I Jleaoure the voltage at the indicated 
test point. 

13 Grouud ptn 9 of KD13. 

14 Measure the voltage at the indicated 
teat point. 

15 I Obeerve tbe waveforua at the indicated 
test points. 

16 I Observe the wavefora at the indicated 
teat point. 

17 I Ground test point TP-2. 

18 Continuity cheek module diodes .. 

19 I Continuity check card etch. 

&8fiFIBEflliAL 

I 

• 

Pine 6 and 11 of JID13. 
Pina 2, 6, 7, 9 and 11 
of ID>l5,. 
Pina 2, 6, 9, and 11 of' 
IID16. 
Pin• 2, 8, 7, 8 anc:l 9 
ot 11017. 
Pias 2, 6, 9 and 11 of' 
IIDlB. 
Pins 2 aad. 9 of'" JID19. 
Ptn• 2, 8, 7, 8 ud 9 
of XD2S. 
Pins 2, 6, 7, 8, 9 aad 
11 o:f IIDll. 
Pina 2, 3, 7 and 111 ot 
IIDB and 
Pins 2, 3, 7, and UJ 
of IIDUJi. 

Pin 2 of JID13. 

Pin 2 of 11013. 

TP-13 

Ptna 2 a.ad 8 of MD12. 

Pin 11 of IID19 .. 

Pia. 11 of liD 19. 

Pins 4 and 8 of Jml~. 
PiD8 4, 5, 7 and 8 ol 
KDl&. 
Pin a 5 and 7 of IID18 ~ 

• • • 
KAM-144&/TSEC 

fJ volt• Proceed to step 13 • Replace IID13. 

-6 volta Proceed to Step 14. Replace 11013. 

fif volta Proceed to Step· 15. Replace 11»21. 

R.a.ndoa motion at a Proceed to St•p 16. "Replace 11012 • 
baud rate. 

L...J"l_J 

-1 1 aAUD r- I Proceed to Step 17. f Replace 111>19. 

_,...JLJL_ 
-6 volta I Proceed to Step 18. 

I 
Replace 11019. 

CoDtinuity Proceed to Step 19 .. Replace defective 
•odule. 

J Continuity I I Repair eteb. 
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TABLE 3-8.-E-AJO (A5) DEFECTIVE MODULE REPLACEMENT (flp. 3-lland 3-12) 

·--- ---
step Procedure T- Point Normal If Indication If Indication 

lnd1cation te Normal is Abnormal 

1 JLe.ove eard K-AJO and. place 1 t in the Teat 
htender card. Place the Teat Bxtender 
Card in the B-AJO slot. 

2 Pla¢e the PCB switch in tb.e CIPJJIR position 
Uld tbe POWBit switch in the ON position. 

3 Ground TP-2. 'I'P-18 8 volts Proceed to Step 4 • Replace IIDUI. 

4 ... Meaaure .. the .voltage-at the- indicated-point. -Pin 8 of--1109. • ·volts Proceed-to-step· ·5-. Replace-111>9·. 

• Jleaaure the voltaae at the indicated point. Pin 2 of MDB • fJ volta Proceed to Step 6. lleplace JID8. 

6 Measure the voltaa:e at the indicated point. Pia 2 of 11011. -8 volts Proceed to Step 7. Replace KDll. 

7 Rotate the PCR switch frOID CIPHER to Proceed to Step 8. 
SYNC and back to CIPUER to generate a Set 
pulse. 

8 Ground pin 7 of KDll. Pin 11 o~ 11011. -6 volts Proceed to Step 9. Replace IIDll • 

9 Ground pin 1 of IID9. Pin 4 of IID9. -8 volta Proceed to Step lf • Replace~· 

1. Ground pin 1 ot IID5. 'I'P-1& S volts Proceed to Step 11. Replace MD5. 

11 Ground teat point TP-11. Connector pin Y. -6 volts Proceed. to Step 12. llepl.ace relay ltl. 

12 Ground piD 7 ot IIDll and TP-16. Connector pin W. Audible Alar. on. Proceed to Step 13. Replace relay Kl. 

13 Rotate the PCR &witch to generate a Set Pin UJi of 1101-1103 • -6 volta (After a:p- Proceed to Step 14. Replace defective 
pulse. prokimate two second •odule. 

delay.) 

14 lleaBUre the voltap at the indicated TP-12 fl volta Proceed to Step 15. Replace IID4. 
test point. 

15 )Ieasure the voltage at the indicAted Pin Ut of IID12 • -6 volt• Proceed to Step 16. Replace .IID4. 
teat point. 

18 Rotate the AL.AIUI TEST niteb to the 1 TP-12 -6 volt• Proceed to Step 17. Beplace JIDl .. 
poaition. 

17 ]Ieasure the voltage at the indicated TP-16 (I volts Proceed to Step 18. Replace IID12. 
test point. 

18 Rotate the ALAIUII TBST switch to tbe 2 'I'P-12 -e volta Proceed to Step 19. Replace IID2. 
position. 
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19 / Jt.ota te tbe ALAJUI 'BST swUcb to the 3 TP-12 -8 volta Proceed to Step 28. Repla.ce KDS .. 
po•itioa. 

29 I lleasure the vol taae at the indicated TP-14 -6 volte Proceed. to Bt•P 21 • Proceed to Step 22 .. 
test point. 

21 I Sequentially lU't pin 11 of 11013, pins TP-14 -6 YOlta Proceed 'to Step ~2 .. Replace detective 
ll and l2 of IID17 and pin 13 o.t IID21. aodule. 

22 I Place the ALAJUI TBST swi tcb in the OPP PiD. 11 of IID15. 8 volt• Proceed to Step 23. Proceed to Step 25 .. 
position. 

23 \ Lift pin 2 ot IID18. Press and release Pia. 11 of 111)15. Raad.oa aotion at a Proceed to Step 24 .. ltepl•ce IID15 .. 
the SBND puehtnatton; after the P•t lup baud rate. 
goes out, observe indication. 

24 I Type R-Y characters on the local '1TY .. Pin 13 of JID13 • _!.fAUf- I Proceed to Step 2S. I Replace tbe de:fective 
Pin 2 of 11])15 .. aoclule. 
Pin 2 of KD16. ..,TLfl._J Pia 2 of JID18. 
Pins 2 &Del 11 Of Jml9. 
Pin 11 ot IID21. 

25 l 'J'ype R-Y characters on the local TrY. I Pi> 2 of IID14 • I l ~-··-
I Proceed to Step 28. Lift one o1 the two 

Plo 11 of 11Dl6. pins that are joined 
PiD 2 of 1102e. -UD 

aad look for motion. 
Replace the defective 

DV~ 

I Proceed to Step 2? • 

lllOd.ule if rand.oa 
•ot ion 1• not observed • 

26 l Ground. pin 7 o:f IID8. I TP·2 I -6 volt• Replace JID8. 

2? aota te the PCR switch to generate a Set 
pulse. 

28 I Ground teat point· TP-11. TP-15 " volts Proceed to Step 29. Replace MDS. 

29 Pres• and release the SEND pushbutton. TP-15 B volts Proceed to Step 3S. Replace 11012. 
Ground. test point TP-13. 

3S f Continuity check the card etch. Continuity Repair etch. 
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TABLE 3-11.-E-A.JII (AI) DEFECTIVE MODULE REPLACEMENT (flp. 3-8 aad 8-11) 

- ~--

Step Procedure Test Point NOl"'Dal If Indication If Jncllcatlon 
IDdleOlloa Ia Normal Ia Abnormal 

1 Reaove card B-AJ'll aad place 1 t in the 
'l'eet :bUDder Card. Place the Teat 
h"tender cant iD the B-.&.nl •lot. 

a Place tb.e PCR ni tell ia the CIPRBR 
poai t.ioll ancl the POirD lft'i tcb ia tbe ~ 
PG8itlon. 

3 After a five aeooDd. delay place the Plo 8 ot IID18, - MILLIU:COMH PI'~ to B~!P 4 • ~ph!!l.9_11Ql!!_ll_- ~ 
· ··POWD- Ritch· in-the Cllf- potliti:oa .. - .:..;j•• I:- waftf'ona 1.a pre-at ..:L_I at pUt 5 of J8)15; if 

wayefora ia aot preaen't, 
tben replace IID17. _ 

4 Preea and hold the 8BlfD pushbutton. Plo 111 ot IID7. If volta Proceed to Step 5. Beplac. IID17 .. 

5 Preas &lld hold the DlQ) pushbutton. 'l'P-11 -;:1 • 8AUD J--
... ---=rL____f1_ 

Proceed to Step 6. Replace IID211. 

6 Press ao.d hold the SBKD pushbuttoa. Pia llf of liDS. • volta Proceed to S-tep 7. Replace m12. 

7 Preas aad hold the 8DD puahbutton. Pia t of 111112. -8 volta Proceed to Step B. Replace IID12. 

8 Preas aad bold tbe SBJID pusbbuttoa. Pia 4 o:f 111>13 .. If volta Proceed to Step 9. Replace MD13 • 

8 Presa ao.d hold the aDD pushbuttOJJ.. Pin 8 of l1Dl3. IJ volta Proceed to 8tep 111. Replace JID13 • 

111 Jteleaee tbe SBND pushbutton. Pia 11 ot--. 8 volta Proceed to Step 11. Replace JID6. 

11 h .. ure the voltap at the indicated Pia 9 of IIDlf. 8 YOlta Proceed to Step 12. ..place IIDltJ. 
teat point. 

12 •••ure the wa.ve1ora a.t the iadicated Pia 3 of IID4 • t__:F Proceed to Step 13. Replace IID<I. 
teat point. 

Period la a 1unction 
of tbe RaadOIDizer 
output. 

13 Jleanre the volta.p at the iadicatR Pia 3 o1 MD3. f volta (after indt- Proceed to Step 14. Repla.ee 1103. 
test polllt. oator claa:r'&etera bave 

been COUilted. ) 

14 lleaiiU.re the voltaae at the 1o.dtcated PiD 4 of JID8. f volta PJ"'Ceed to Step 15. Replace IID8. 
teat poi.ot. 

15 lleaaure the voltqe at the indicated Pin 11 of JID16. 8i 'VOlta Proc-d to 8-tep 18. Replace 11Dl8. 
t .. t polat. 
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16 

17 

18 

19 

•• 

21 

22 

• • • • 
I Press and release the BREAK pushbutton. 

Measure the vol tap at the ind.1cated 
teat point. 

I Rotate the AJ.,AJUI TBST switch to generate 

I 

I 

a Set pulse. 

Measure the wavefora at the indicated 
test point. 

Measure the waveform at the indicatC!td 
test point. 

Ground test point TP-4. 

Conti.nui ty ebeck the card etcb. 

Pin 18 of Jm9. 

Piq 6 of 11012. 

Pin 3 of HD14. 

Pin 3 of IW19. 

TP-7 

Pin 11 oZ liD2S • 

• 

B volta 

-6 Yolta 

M NleltOII[CO,::.s 

3--t_ ... 
M~CJIIOSEC.~S 

..;TL_ 

~.~V 
-8 volta 

Continuity 

• 
Proceed to Step 17 • 

Proceed to Step 18. 

Proceed to Step 19. 

Proceed to Step 2". 

Proceed to Step 21. 

Proceed to Step 22. 

• 
Replace MD9 .. 

Replace IID12. 

Replace IIDl.f. 

Replace IID19. 

Replace MD18 .. 

Replace JID2tf .. 

Repair etch. 

KAM-1448/Tst,C 
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TABLE 3-11.-E-AJQ (A7) DEFECTIVE MODULE REPLACEMENT (figs. 3-15 Blld 3-16) 

--
step Procedure Test Point Normal U Indication If Indication 

Indication is Normal is Abnormal 

l Reaove card :S-AJQ and place 1 t in the Test 
Blttender Card. Place the Teat Extender 
Card in the :S-AJQ slot. 

2 Place the PCR swi tcb in the CIPHBR posi- Pill 3 ot JID21. 2 aicro.econd &quare- Proceed to Step 3. Replace )111)21 • 
tion a.Dd tbe POWER switch in the ON wave. 
position. 

3 Jlea.aure the wavefora at the indicated TP-13 18 microsecond square- Proceed to Step 8 • Proceed to Step 4. 
- teat -point-. wave 

4 Lift pin 7 o:t JID19 and pin 7 of MD2if; Pin 3 of JID28 • 4 microsecond square- Repl.ace IID28. 
•ea.aure the waveforms at the indicated wave 
teat points. 

Pin 3 of Jml9. 8 aicroaecond. square- Replace MD19. 
wave 

Pin 3 of MD18. 16 microsecond square- Proceed to Step S. Replace )111)18. 
wave 

5 Measure the waveform at the indicated TP-4 28 microsecond square- Proceed to Step 6. Replace MD17. 
test point. wave 

6 Ground TP-6 and pin 7 of )11)8. TP-11 ""' •ioroaacond square- Proceed to Step 7 • Replace )11)11 • 
wave 

7 Measure the waveform at the indicated Pin 1.8 of JID12. 88 micro&eoond square- Proceed to Step 8. Replace JID12 • 
test point. wave 

8 Ground test point TP-11 and rotate the Pin lliJ of UD5, IID6, " volts Proceed to Step 9. Replace de.tective 
PCB ni tch troa CIPHER to SYNC and baclr: IID7 and MD14. •odule. 
to CIPHER to &anerate a Set pulse. 

9 Place the W.P.M. SPEKD SXLJCTOR switch TP-12 _jl___J Proceed to Step 12 • Proceed to Step 18. 
in tbe &tf position. -l I-

MO MICftOaSCOMDS 

18 Lift pins 5, 6, 7 and 9 of KD13; around Pin 1.8 of IID14. 161if microsecond square- Replace IID14 • 
TP-6 and pin 7 of 10)8; measure 1t1avetorms wave 
at the indicated. test points. 

32B aicrosecond square- Replace JW7. 
wave 

Pin Uf of KD6. 6411 •icroaecond square- Replace 1IID6. . ... 
'l'P-12 1288 aicrosecond Proceed to Step 11. Replace 10)5. 

squarewave 
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11 I Jleaolder piDa 5, 6, '1 and 9 of 111)13. I TP-12 I ....JL..r I Proceed to S~ep 12. I Replace IID9. 

-:lc._:COMO!-
12 I Jtotate tbe W.P.M. 8PZBD 8JLBCfOil. n1tcb TP-12 ::[kJ= I Proceed to Step 18. I Replace liDS. 

~o _the 87 poat.tioa. 

13 ltotate the W .. P.M. 8PIID QLBCI'OR awiteh TP-12 Ml at.oroeecoad Proceed to Step 14. hplace IID8. 
to the 118 poei tioa. aquarewave 

14 lleaaure waTe.fora at the iD.dicated· teat Pia3ofJID.t. 32:1 aloro.eooa4 Proce.d to Step 21. Proceed to Step 15 .. 
J)OiD.t. aquar .. ave 

l& Lift pia a 2 aad 4 of 111113. Pin 3 of JIDl. 41 aicro.ecoad PI'Oeeed to Step 18. hplace JIDl. 
aquar•ave 

18 Measure wavefora at the indicated Pia 3 of 111)2. Sf aicroeecoDd PrQOIIe4 to Step 17. Repl-.ce XD2. 
teat po~at. aQ.uarewave ,, 

17 Meaaure wavefora at the iudicatecl Pin 3 of JID3. 168 aJ.croaeconcl Proceed to Step 18. Replace JID3. 
teat poiat. aq,uarewave 

18 lleaaure wanfora at the indicated Pia 3 of JID.t. 311 aicroaecoad Proceed to Step 19. Replace JID4. 
teat point. aq,uarewaYe 

19 Resolder piu. .2 and t. of 11013. Pin 3 of 111M. affif a~CZ"'8ecoad Proceed to BteJt 2:•. hplace IIDoi. 
aquarewave 

28 Rotate tbe ALABil TilT nitcb to the 1 Pia. 12 of IIDlS. :--{ .... t/l.o\UD Proceed to Step 11. a.place IIDl& • 
poaitio:m. ..,:rt____r"L. 

21 .. uure the waveform at the iJadicated TP-5 

~-=tt:::n_ 
P.roceeci to Step 22. Replace IID15 • 

teet 9Qiat. 

22 Place a jw.per wire betweea. test poia.t 
"I'P-1 aD.d TP-2 and around te•t point TP-5. 

TP-9 JlotlOD Proceed to Step 23. Replace liDS. 

23 Leave the J..-r wire in place (Step 22) TP-8 llotioa Proceed to Step 1-&. bplace JID18T 
aad lf!'Ouad pia. 12 of JID15. 

24 llaaaure the wave:tora at the indicated Pia. 12 of 1109. llotioa Proceed to Step 2S. Beplace Ja)9. 
te•t point. 

25 .. aaure the wava:forc at the iadicated Pia 11 of IID9. IIOtion Proceed to Step 28. Replace Ja)9. 
test point. 

26 lleaove tlw juaper wire (Step 22) an4 Coatlnuity Repatl' etch. 
eoatlnulty check the eard. eteh. 

S:Citlll181illll t 
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TABLE 3-11.-B-AJP (AI) DEFECTIVE MODULE RBPLACJ:IIJ:NT (flgll. 3-1111114 3·14) 

Step Procedure Test Point Normal u lndlcallon UlndlcatJoo 
llldlcatlon Is Normal Is Abnormal 

1 Beaove C&1'd 11-A.JP aact place it ia tbe Teet 
bteDder Card.. Place the "l'eat_ htead.er 
caret u ~be B-.lJP a lot. 

2 Place tile P'CB ni tcb in the CIPIIBR poai-
tioa &Del the POWD ni toll 1.D tiHI OJf 
poaitioa. 

3 __ P.lA.C!II __ tbe_w_.P..M. 8PBBD .8BLX"~Ut nitcb .ia --
the 87 Poa;i tion. 

• Meuure t.be 'Wavefora at the 11lCl1cated. 'IP-12 -~ Proceed to Step 12. Proceed to B"tep & • 
teet poillt. .IIULLIMCOMDS 

--1 I-

5 OrouDCI teat point TP-12 .. Pia 11 o~ 111>1. 
..... U..I.CC*DI 

Proceed to rttep 8. Replace MDI. 

..~ 
e Grouad teat po1Jat 'l'P-12. P1D 1. o~ 111>2 • 11-~LIU~Dt Proceed to Step 7 .. Replace IID2. 

_::n_s-

7 GI'OUIKI te•t point 'l'P-12. Pia ll ot IID3 • ·-~ .. ·-~ Proc .. d to Step 8 .. Replace 1103. 

-~ 
II..IM\.LI-CONM 

8 Ground test point TP-12. Pin 1' ot IID4. --1 I- Proceed to Step 9. Replace m;M. 

-..:::r-L_I 

9 GrouDd teat point 'l'P-13. Pia 1• ot 111>5 • 
__;-- MI'-LI .. CONt--

Proc .. d to Step 11. Replace 111>11. 

... y~ 
1- .....,ure the wave1ora at tlle illdicated 'IP-12 • MILLI .. CONDS Proe:eed W B'tep 11 • Replace Dl8 • 

teat point. 

-~ 
11 .. aaure tbe wavefona at the indicated 'IP-1 teD MILLIMCONOS Proceed to Step 15. Proetted to S'tep 1:1 • 

te•t poillt. -1 1-
...v~ 
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12 I Measure the wavefora at the indicated I Pin 10 ot MD&. I 
~ll.U .. CONt=-- I Proceed to· Step 13. I Replace MD6. 

test point. ... ... ~ 
ItO Mli.LIUCOl\1015 

13 I Jlea.sure tbe Wave"tora at the indicated I Pin Uf of KD7. I --I 1- I Proeeed to Step 14.. I Replace 111)7. 
teat point. ... ... __::r----,_____ 

ti&O MILLISII:CONOS 

14 I Measure the wavetora at the indicated I Pin Ut of JID14. I ---l I- I Proceed to Step 15. I Replace KD14. 
test point. -ev__::r--t__j 

15 I U.easure the waveform at the indicated I Pin 11 of 11Dl8. I 
---1 }--- 40 MU .. LISECOI'tDI I Proceed to Step 16. I R.aplace 111)16 .. 

te•t point. -~ 

16 ! Measure the wavefo:r. at the indicated I Pin 11 of IID15. 

--f t--• MI\,.I..IH.CCIWOS 

\ Proceed to Step 17. I Replace KD15. 
teat point. 

Oy~ 

14M1CIIt0s.cc»>DS 

17 I Keasui-e the yavefo:rm at the indicated Pin 3 Of IID2fJ • --I t-- I Proceed to Step 18. I Replace IID2if. 
test point. I •&V~ 

18 I Measure the wavefora at the indicated I .,'P-7 I ~=v-
I Proceed to Step 19. I Replace HD19 .. 

test point. 

19 I Measure the wavefora at the indicated \ Pin 18 of liDS .. I ~ I Proceed to Step 2•. I Replke IIDB. 
test point. •v 1- -j 

fll:l M1Ll.I$ECONDS 

28 I Pla.ce a juaper wire between p!D 8 of TP-5 ... "__:r-t__ I Proeeed to Step 21. I Replace IID9. 
1109 and test point TP-12. aad ground -I 1-
pine of Jm2tJ. _, llftl.I.ISII!:COND$ 

21 I Plactt a jwaper wire between pin 8 of Pia 1ft of IIDltJi. 

110~LII&~ 

I Proceed to Step 22 .. I Replace 111)9 .. 
IID9 and test point TP-1 and ltl'OUnd pin Oy~ 
6 of IID2tJi. 

... -...JEir'!lo-"'•t'l'l&l ORIGINAL 85 
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TABLE 3-12 (Continued) 

- ---- ---·-·- --
Step Procedure Test Point Normal U Indication If Indication 

Indication is Normal ls Abnormal 

22 Place a jumper wire between pin 8 of Pin Uf of Jmll. -I t- Proceed to Step 23 . Replace Jmll. 
111)9 and teat point TP-1 and ground pin 
6 of IID2S. ov~ 

UD MIL.L.IQ:CONOS 

23 )Ieasure the voltage at tbe indieated TP-18 e volta Proceed to Step 24. Replace MD12. 
teat point. 

24 Ground -TP-16. TPo.l 
11D Mlt.LISIECONOS 

ProCeed to step 2&. Replace Mril3. 
-'-4. -~--

OY~ 

25 Grou.od test poiDt TP-4. Pin 2 of JaH5. -6 volts Proceed to Step 26. Replace IID15. 

26 Groulld test point TP-4. Pin 11 of MD17. -6 YOltS Proeeed to Step 27. Rap lace 11017. 

27 Ground pin 9 of MD17. Pin 12 of IID17 • -6 volta Proceed to Step 28. Replace MD17. 

28 Ground pin 6 of JID18. Pin 11 of IID18. -6 volta Proceed to Step 29. Replace KD18. 

29 GJ:'ound pia 9 of 10)18. Pin 2 of 10)18. -6 volts Proceed to Step 38. Replace 11018. 

3P Continuity check the card etch. Continuity Repair etch. 
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TABLE 3-13.-E-AJS (A9) DEFECTIVE MODULE REPLACEMENT (figs. 3-19 and 3-28) 

Step Procedure 

1 1 Remove card E-AJS and place it in the Test 
Extender Card, Place the Test Extender 
Card in the E-AJS slot. 

2 I Place the PCR switch :Ln the CIPKElt posi-

6 

19 

11 

12 

tion and the POWER switch in the ON 
position. 

Keasure the voltage of the indicated 
test PQ1nts. 

Press and hold the SEND pushbutton, 

Release the SEND pushbutton. 

Observe the indicated pattern at the 
indicated test point. 

Type a continuous blank character on the 
local Tl'Y. 

Type continuous blank character on the 
local 'lTY. 

Type a blank character on the local "n'Y. 

Ground test point TP-4, 

Observe tbe required condition, 

Continuity check the card eich. 

Test Point 

Pin 18 of l1Dl-.IID5 
and pin 3 of IID8. IID7, 
liDS, MD11, IID14 an<l 
)8}15. 

TP-16 

TP-12 

TP-16 

Pin 18 of MD16, Jml7, 
KD18, IID19, and lm21. 

Pin 3 of IIID1-KDS. 

TP-18 

Pil'l 111 o:f 11Dl-IID5. 

Normal 
Indication 

U Indication 
is Normal 

8 volts I Proceed to Step 4. 

1 ba.ucl I Proceed to Step 5. 

s4 ••nc::~s£~ND11 f Proceed to Step 6 • 

-~v~ 

:Randot~.ly apa.eed letter I Proceed to step 7. 
and Dlank characters. 

ov --1 li.O .... uo 1-- I ..:;t_____J"I_ Proceed to Step 8 • 

--1 •-o a~~ouo 1--- I Proceed to Step 9 • 
ov~ 

--i u &~~ouo l-- I Proceed to Step 11 • ov_;;I._____j"l__J 

S volta I Proceed to Step 11. 

The equiJ*lent does I Proceed to Step 12. 
not leave the indica-
tor •ode (the P&J lamp 
does not go out) • 

Open etch. 

• 
KAM-14411/TSEC 

If Indlcatlon 
ls Abnormal 

Replace de.fective 
•odule. 

Replace MD15 and 
111)18. 

Continuity check 
the card etch. 

Check the SRX 
abif't reciater, and 
if defective, replace 
IIDlfJ and KD12. 

Replace detective 
module. 

Replace detective 
module. 

Sequentially replace 
IID9 1 JIDl~, JID12 and 
JID13 until the de
fective module is 
found. 

Replace IID9 and MDUJ. 

Replace JID21. 

Repair etch. 
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TABLE 3-14.-E-AJR (Alf) OEFEC'l'lVE MODULE REPLACEMENT (flp. 3-11 and 3-18) 

. ----
Step Procedure Test Point Normal If Indt.cat1on If Indication 

Indication is Normal is Abnormal 

1 RemoYe card B-AJR and place 1 t in tb.e Test 
Extender Card. Place the Test Extender 
Card in tbe B-A.JR elot. 

• Place the PCR ~nri tch in the CIPHER poai-
tion and the P01rBR hitch in the ON 
posi.tion. 

3 Place the W. P.M. SPBJ!:D SELECTOR sw 1 tcb 
in· -the --67· -post tion. 

• Measure the waveform at the indicated PiD lBi ot IID5. 
WQ M\l.LI51;:CQMDt. Proceed to Step 18. Proceed to Step 5. t- -1 

test point. _:r--L.__..J .. v 
5 Ground pin 11 of KDlfJi. Pin lff of IIDl. 1-· MILl.IS'ECONDS Proceed to Step 8 • Replace lll'll. 

':i r-
.. v:.nJ 

6 Ground pin 11 of JIDU!I. Pin UJ of JID2. S.ii'MILLIHCONOS Proceed to Step 7 • Replace IID2 • 

.)-- -l 
·•v~ 

7 Ground pin 11 of KDlif. Pin 1e of KD3. ..4~1,.1SE~DS ProCeed to Step 8 • Replace JID3. 

... "~ 
8 Ground. pin 11 of IIDlS. Pin UJ of IID4. 1Z·· MLLL.IS&CONOS Proceed to Step 9 • Replace JID4. r- --j 

-6V ~ 
9 Ground pin. 11 of Jml8. Pin 18 of JID5 • ZS.I MILLISI!:CONOS Proceed to Step 16. Replace MD5 . 

~ 
'19 Measure the wavefOl"'l at the indicated PiD 11 of JIDlS. 20 MII...LIS&COttOS Proceed to Step 11. Replace IIDUJ .. 

test point. t- -1 
_:r--L.__..J .. v 

11 Measure the waveform at the indicated P1D 4 of IIDll. 20 MILLIS&CONOS Proceed to Step 12. Replace 11011 

te•t point. •v:trl_ 
and MD9. 

..v 
12 lleasure the waveform at the indicated Pin 6 of IID8. liD MILLISII!:COHDS Proceed to Step 13. Replace MD8. 

test point. ov 1- --l 
~ 
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eeUFIBEUTIAl: KAM-1448/TSEC 

13 I lleaaure the wavefor.~:~ at tbe indicated I Pin 10 of JI])S. I 
e loiii .. LISI:COHDS 1 Proceed to Step 1-t. 1 Replace 1108 • 

test point. 1-- -l 
ov-::L___tl_ 

14 I Measure the wavefol"lll. at the indicated I Pin Ui of MD7. I 10 Mll..l..tSC<;ONCS I Proceed to Step 15. I Replace MD7. 

teat point. 1- -l 
~:LJL_ 

15 I Measure tbe wavefor~~ at the indicated j Pin Ul of JID14. I 1.0 MILLISECOftDS I Proceed to Step 16. I Replace 10)14. 

test point. ov 1- --l 
:;t__J1_ 

16 I Ground test point TP-4. I Pin 10 of Jml4. I 140 MII..LISI!CONOS I Proceed to Step 17. I Replace IID9. 

1- -1 
ov~ 

I Proceed to Step lB. 17 I Measure the waveform at the indicated I Pin 11 of IID21. I 140 MILLISECONDS I Replace IID21. 

test point. .)- -1 
.. • .::::rL_j 

18 I Measure tbe wavefona at the indiea.ted I Pin 12 of 11D13. I :liD MII.LISI:CONDS I Proceed to Step 19. I Replaee IID13. 

test point. -! 1-
..v~ 

19 I Measure tbe waveform. at the indicated I TP-12 I .. IIIIILI..IP:COHDS I Proceed to Step 2ff. I Replace MD12. 

teat point. ;;I 1-
. •• ..::::rl_____SL 

2~ I lleasure tbe wave:fol"lla at the indicated I Pin 11 of IID12. I "~TI=-u-
I Proceed 'to Step 21. I Replace MD12. 

test point. 

21 Measure the waveform at the indicated I Pin 11 o:f JID13. I 
10 NILLIII!CONOI I Proceed to Step 22. I Replace IID13. 

test point. ... :1-Ln_ 
22 I Measure the waveform at the. indicated I Pin 2 of JID19. I 10 lr!U!.i"ISE:~ff'OS I Proceed to Step 23. I Replace JID19. 

test point. ov;;u---
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TABLE 3-1' (CODtlnued) 

! 
Step Procadure Teet Point Normll u lndlcaticft u Indication 

Indication le Normal le Abnormal 

23 Measu.re the waYetOI'II at the illdicated TP-13 
M MICftOtiECONOI 

Proceed to Step 24 .. Replace-. 
te•t poiat .. ;I 1-

.. • .::rl_J"""[__ 
u ••aaure the wavetol'll at the iAd.icated 'I'P-11 HMI~CONDI Proceed to Btep 28. Replace m21. 

teat point. --1 I-
~-u-u-

25 llealhlre the wavetora at the ind.tcated Pia 3 of MD19. HMICI'OSECONDS 
Proceed to Step 28 .. Replace IID19. 

- -taat-poiat ~ _.,j_j.... -- - -

.. v~ 
a a Rotate the PCB n1tch troa CIPJIBR to Pin 3 of. .111)16,. MMICftOIICCOfr<IOS Proceed to Step 2:7. Replace IID18. 

IIUC aacl back to CIPHD. to pnerata a jl-Set pulae. 
.. • ..:rL_ 

27 Ground Teet Po1nt TP-9. Ph 12 of 11Dl8. -8 volta ·Proceed to Btap 28. Replace MD18. 

28 Ground teat poiat TP-3; aeaaure the volt- P1D 11 of. MD17. -8 volta Replace IID17. 
apa at the 1a41cated teat points. 

Pia 8 of 11011. fl volta Proceed to Step 29. Replace IIDll. 

29 Pl-ace a juaper wi:re between teat point Ptn 12 ot MD17. 
141111CINOMI:C:ONO .. 

Proceed to Step Sl. Replace IID17 
TP-8 &Del. teat point TP-18; around teat ., I- aDd IID18 • 
poiat TP-9 aDC1 preaa the BUAJC puabbuttoa • ... :rt.._ 

•• Continuity check the card etch~ Continuity Jlepair etch. 
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TABLE 3-15.-E-AJU (All) DEFECTIVE MODULE REPLACEMENT (figs. 3-33 an<13-24) 

Step Procedure Test Point Normal If ln<llcatlon If Indication 
Indication is Normal Is Abnormal 

1 Remove card E-AJU and place 1 t in the 
Test Extender Card .. Place the Test 
Extender card in the E-AJU alot .. 

2 Place the PCR swi teb. in the PLAIN poai-
tioo and the POWER switch in the ON 
position. 

3 Press and relea.se the SEND pushbutton. 

• Type R characters on the local T1'Y. TP-2 +zv ... ~ 
Proceed to Step 5. Replace MD15 • 

-j j-1 8AUD 

s Type R characters on the local TlY. Pin 3 of MD&. 
ov~ 

Proceed to Step 6. Replace liDS. 

6 Type B character• on the local 'rl'Y. TP-3 
~ f-' uuo 

Proceed to Step 7. Replace 1109. 
"'7vlJ'l__J 

1 Type: R characters on the local 'lTY. Pin Uf oL 1Wl6. 
-i t-' 8AUD 

Proceed to Step 8. Replace 11Dl6. 
ov~ 

1-8BAUD -t 
8 Type R characters on the local 'M'Y. TP-4 ov.~ 

Proceed to Step 9. Replace MD17 .. 

Pin 11 of IID9. 
)-'t •Auo --1 

9 Type R characters on tile local TrY .. 
...~ 

Proceed to Step Ul. Replace IID9. 

j-7 UUD -j 
18 Type R characters on the local 'rl'Y. PiD UJ of KOUf. S volts Proceed to Step 11. Replace KDUJ. 

11 Ground pin 6 of MD2-. Pin 11 of IID28. -8 volts Proceed to Step 12. Replace IID2S. 

12 Ground pin 6 of KD20. Pin 2 of IID28. 8 volta Proceed to Step 13. Replace JID2S. 

13 Ground pin 6 of 1102111. Pin 4 of JU>l9. -6 volts Proceed to Step 14. Replace MD19. 

14 Type R cbaractGrs on the local TTY. Pin 12 ot 1103. ov-t:vu-Lr Proceed to Step 15. Replace MD3. 

-f f-1 IIAUD 

15 Type R characters on the local 'l'TY. TP-? 
0~~ 

Proceed to Step 16. Replace 11])4.. 

16 Type R characters on the local TTY. Pin 2 of JIDll. 
-1 l-1 .AUO 

Proceed to Step 17. Replace IIDll. OV.;;t.JL....r 
-f t--1 •AUD : 

17 Type R characters on the local TTY. TP-8 
ov .... -;L1'"'1.J 

Proce~ to Step 18. Replace MD12. 

-f 1- I •AUD 
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TABLE 3-15 (Continued) 

··---- -------= ·-- -- -
Step Procedure Test ~tnt Normal If Indication If Indicatlon 

lndleation Ia Normal is Abnormal 

18 Type a character• on the local 1'l'Y. J:-AJS, TP-3 -4\1~ Proceed to Step 19- Replace Jm7. 
"Mlc-:!sl'co..os 

19 Type R cb.ar&cters on the local 'lTY. Z-A.JB, TP-8 .. v~ Proceed to Step 2ff .. Replace IID14. 

..... ;.:t.re;,MDS 
28 Type R characters on the local ftY .. Pins 2 and 11 of liD&. -6 -.olt• Proceed to Step 21 .. Replace liDS. 

- 21 .Ground _test point TP ... 5. ~-Pin 11 o:t Jmll. -6 YOlte Proceect to Step -22. Replace~ JIDl·l • -
22 Generate data on the line by having: the TP-1 

t.av~ 
Proceed to Step 23. Replace IIDl. 

reaote X:W-7 transmit .. ..j ... t IIIAUD 

23 Generate data on the line by baviq the Pin 3 ot JID2. ov~ Proceed to Step 24. Replace JID2 • 
ra.ote KW-7 tranaai t .. ...{ I-1111AUD 

•• Place the PCR ni tcb in the PLAIN ASYNC Pin 11 o.f IIID3 .. ov~ Proceed to Step 2&. Replace MD3. 
poei tion and "cenerate data on tbe line -i f--t••uo 
by having a dletaat teletypewrl ter 
tra.ns•it. -4V~ 

25 Type from the diatant Tl'Y. Pin 3 of IID18. 1 ~ANA_.< Proceed to Step 28. Replace JID18 • 
~Uio.U 

wtDTM 

26 Ground test point TP-Uf • TP-7 -6 volta Pr~ed to Step 27. Replace lll>4. 

27 Place a juaper wire between plna 1 aud Pin 3 of IID21 • 
~~ 

Proceed to Step 28. Replace IID21. 
8 ot KD21. 

-l t-t BAUO 

28 Continuity check the card etch. COntinuity Repair the atch. 
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TABLE 3-16.-E-AJT (A12) DEFECTIVE MODULE REPLACEMENT (figs. 3-21 and 3-22) 

Step Procedure Test Point Normal U Indication If Indication 
Indication ts Normal is Abnormal 

1 Remove card E-AJT and place 1 t in the Test 
Extender Card. Place the Test Extender 
Card in the B-AJT slot. 

2 Place the PCR switch in the PLAIN poaitioo 
and POWER awi tch in the O!f poai t1on. 
Place the W.P.Jl. SPEED SELECTOR awitch in 
the 87 position. 

3 Measure the waveform at the indicated Pin 11 of MD16 .. 
.. MICIItOSCCOioiDS 

Proceed to Step 4. Replace .11018. -11-· test point. o-.:.:u--u-
• Ground test point TP-12. Pin 3 of MDI. .. v~ Proceed. to Step 5., Replace IIDl. 

..~J;DS 

~ Ground test point TP-12. Pin llf of IID2. '::l_ll_ 
---! 1--

Proceed to Step 6. Replace JID2. 

ISOUI~~IHCOf!IDS 

6 Ground teat point TP-12. Pin lfiJ of IID3. .. ~ Proceed to Step 7. Replace liD3. 

J20~L1SitC!;;:; 

7 Ground test point TP-12 .. Pta U!l of MD5. _.Y.:.rl.___j Proceed to Step 8. Replace 10)5. 

--l !--
11ID MILLIUCOIIDS 

8 Ground teat point TP-12., Pin UJ ot IID6. ov -1 -~~ ... l- Proceed to Step 9. Repl&eit IID8. 
~"~l)·r 

.. V ~L\..IHCOWOS 

9 Ground teat point TP-12. Pin lf o:f IID7. .• y_:r---t___r Proceed to Step UJ. Replace IID7. 
-t t•ao MILI..IMCONDS t-

lS Ground test point TP-1. Pine 11 aod 12 o:r MD8. -6 volt• Proceed to Step 11. Replace liDS. 
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TABLE 3-16 (Continued) 

Step Pl'OCedure Test Point 
Normal If Indleatlon If Indication 

Indlcatlon is Normal is Abnormal 

11 Press and release the SJI:ND pushbutton Pin 3 of IID9. ~ MIL.I.ISII;CONi=-- Proceed to Step 12. Replace IID9. 
and type characters ou the local 'lTY. 

0~ 

12 Type on the local 'I"I'Y. Pin 18 o~ liDllf. ov.:L___i Proceed to Step 13 .. Replace Jmllf. 

- -i· . 1-
140 l!lll,.I-IS!tCOJIIDS 

13 Ground pins 6 and 9 of JWll. Pin 11 of JIDll. -6 volta Proceed to Step 14. Replace 11011. 

14 QrouDd pin 9 of KD12. Pin 2 ot IID12. -6 volta Proceed to Step 15. Replace 11012. 

15 Ground pin lf of IID4. Pin 3 of IID15. .. • ..:n__n_ Proceed to Step 18. Replace IID15. 

__, J--- a4 NICAOSI!CONOS 

18 Ground pin 16 of JID4. Pia. 11 of IID12. "'~ 
Proceed to Step 17. Replace IID12. 

--f ~ M NICitOst!:CONM 

_n___n_ 17 Grouad pin 16 of 111>4. Pin 11 of lml3. ... Proceed to Step 18. Replace 111)13 .. 

--1 f-- J4 MICROSI!:CONOS 

18 Ground pins 6 and 7 of MD14. Pina 11 and 12 of IID14. -6 volta Proceed to Step 19 .. Replace IID14. 

19 Preea and release the SBNJ) pushbutton TP-18 fJ volts Proceed to Step 28. Replace JID21. 
and type continuous RY characters on 
the local 'ITY. 

28 Preaa and release the SElfD pushbutton TP-14 
31:1 IIIUI.I.ISECONIDS 

Proeeed to Step 21. Replace MD17 .. 
and type RY characters on the local TTY .. ov f- -l 

::J.____JL_ 

21 Ground pins 19 of IID16. Pin 12 of IID16. -8 volta 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 (tlga. 3-27 and 3-28) 

Step Procedure Test Point Normal If Indication If Indication 
Indlcatlon ls Normal is Abnormal 

1 Remove ear4 B-AJW and plaee it in the Te&t 
Extender Card. Place the Teat Extender 
card in the E-AJW slot. 

2 Place the PCB switch in the CIPHBR posi-
tion and the POWXB awitch in the ON 
position. 

3 Ground test point .TP-9. Pin 3 of JID7. -6 volts Proc-d to Step 4. Replace IID7 .. 

4 Jle&BUre the voltage at the indicated Plo 11 of IID2S. -6 volts Proceed. to Step 5. Replace 11D21J. 
test point. 

5 lleaaure the voltage at the indicated TP-5 f volta Proceed to Step 6 .. :a.place KPll • 
teat poi.nt. 

6 Ground pin 6 of JID14. Pin 11 of IID14. -6 volts Proceed to Step 7 • Replace KDl.f.. 

7 Ground pin 6 of l1Dl3. Pin 11 of MD14. -6 volts Proceed to Step 8. Replace KD13 ~ 

8 Press and hold the SEND pushbutton and 
ground pin 6 of llhl4. 

TP-9 Randa. zero levels Proceed. to Step 9. Replace 111>13. 

9 Press and hold the SEND pushbutton and TP-9 R&Ddom zero levels Proceed to Step ~S. Replace MD13. 
ground pin 6 of MD13 • 

18 Rotate the ALARil TBST switch to the 1 TP-5 e volt• Proceed to Step 11 • Replace liDS. 
position. 

11 Rotate the ALARII. TEST switch to the 2 TP-5 f volts Proceed to Step 12. Replace JID6. 
position. 

12 Rotate the ALABII TEST to the OFF po•ition PiD. 2 Of lml. -6 volta Replace ltDL 
aod press and release the BEND pushbutton. 

Pin 2 of JID21. -6 volta Proceed to Step 13. Replace ¥021. 

13 Place the TD. STBP /CONTINUOUS &1t'1 tch in Pin 11 of JIDl. 
-1 7UUD ,_ 

Proceed to Step 14,. Replace MDI. 
the TD STEP position. .....:r-u-L 

14 Kea.sura the wavefona. at the indicated Pin 18 o% JID2. 1-- 1•1!1AUO -i Proceed to Step 15,. Replace IID2 • 
test point. 

.. y~ 
15 Measure the waveform. at the indicated Pin ltl of JID3 • J- ••~~~ouo -; Proceed to Step 16. Replace IID3. 

test point. .:r---L__j ... 
16 Measure the waveform at the indicated Pin Ul of IID4 • J- • a"uo -j Proceed to Step 17. Replace ldHi. 

test point. -av~ 
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TABLE 3-17 (Continued) 

Step Procedure Test Point Normal It' Indication U Indication 
Indication 18 Normal is Abnormal 

l1 Keaaure the waveform at the indicated TP-11 
1- ..... uo -1 

Proceed to Step 18. Replace IIDUJ .. 

teat point. ... ..::r-LJ 
18 Ground pin 6 of KD8. f-• ·~·--~ 
19 Keaaure the wa.vefor• at the indicated Pin 11 ot IID9. -IV__:r--t_r 

P.roeeed to Step 2:8. Replace IID9. 

teat point. 
- -- .. ~·AUD_, 

2~ _:n__r Replace 10)8. 
Jlea.ure the waveform at the indicated Pin 2 of 11D8. .. v 

Proceed to Step 21. 

test point. 1-1 DAUC-; 
21 lleaaure the waveform at tbe indicated TP-4 Proceed to Step 22. Replace MDUJ .. 

test point. _,.:rl___j 

22 Pres& and release the 8EHll pushbutton. Pin 11 of 111H5. 1- 7&AU0 -1 Proceed to step 23. Replace HD15. 

"' .. ~ 
23 lleasure the waveform at the indicated TP-2 1- 7 BAUD -1 Proceed t:o Step 24. Replace liDS. 

teat point. ov~ 

24 Type RY character• on. the local 'rl'Y. Pin 2 of IID19. )lotion at a baud rate. Proceed to Step 25. Replace IID19 .. 

25 Obaerve the condition at the indic&Lted Pin& 2 and 11 of llotion at a baud rate. Proceed to Step 26. Replace IID18. 

test point. )[[)18. 

26 Obaerve the condition at the indicated Pina 2 and 11 of Motion at a baud rate. Proceed to Step 27 .. Replace IIDl 7. 

test point. 10)17. 

27 lleaaure the voltage at tbe indicated Pin• 12 of )[[)16. -6 volta Proceed to Step 28. Replace JID16. 

test point. 

28 Observe tbe condition at the indicated TP-7 Motion at a baud rata. Proceed to Step 29. Replace MD16. 

test point. 

29 Measure the voltage at the indicated Pin 12 of )[[)15. -6 volta Proceed to Step 3Jii .. Replace IID15. 

test point. 

38 lleuure the voltage at the indicated Pin 4 of Jll>ll. fJ volta Proceed to Step 31 • aeplace IIDll .. 

test point. 

31 Ground pin 9 of 111>21 and aeasure the Pin 8 of MD21. -6 volts Replace IID21 • 

voltage at the indicated teat points. 
Pin 2 of IID2D .. -6 volta Proceed to Step 32. Replace IID2fll. 

32 Continuity check the card etch. Continuity Repair etch. 
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TABLE 3-18.-E-AJV (A14) DEFECTIVE :MODULE REPLACEliiENT (figs. 3-25 and 3-26) 

Step Procedure Test Point Normal u Indication lf Indication 
Indication is Normal \a Abnormal 

I Remove card E-AJV and place it in the 
Test Extender Card. Place the Test 
Extender card in the E-AJV slot. 

2 Place the PCR. swi tcb in the CIPHER 
position and the POWER switch in the 
ON position. 

•SV::rl______fl_ 
3 Measure the waveform at the indicated TP-9 .. ,c~r- -1 Proceed to Step 4. Replace JIDll. 

test point. SEC()NDI 1 8AUD 

4 Observe the waveform at the iodicated Pin 3 of IID6. Moise Proceed to Step 5. Replace liD& and 
test point. IID7. 

5 Obaa'rve the waveform at' i:he indic'ated Pin 3 of. 111)13. Noise Proceed to Step 8. Replace Jml3 and 
test point. 

4 .. 1CitCSI!:CONOI 
IID14. 

8 Measure the waveform at the indica.ted Pins 1, 4, 5, and -if- Proceed to Step 7 • Replace IID4. 
test point. 10 of 1104. ____r;_____n_ 

~ 
7 Observe the wavetora at the indicated TP-5 Random motion Proceed to Step 8 • Replace )11)!5. 

test pOint. Dy~ 

8 Observe the waYeform at the indicated TP-7 Random motion Proceed to Step 9. Replace IID12. 
test point. -6v~ 

9 Observe the waveforD. at the indicated ~;~ :na~~~~ ~!d Random •otion Proceed to Stttp 1• . Replace de:fective 
test point. DV .,,'..6 module. 

IIDI~. ·•v~ 
10 Press and release the SEND switch and TP-3 Randoa mot ion Proceed to Step 11. Replace IIDB. 

g:round test point TP-7. 
-.v::.r-L___fl_ 

11 Press and release the SEND Pitch and TP-3 Random •otioa Proceed to Step 12. Replace liDS. 
around test point TP-5. 

•v~ 
12 Preas and release the SEND aw1 tch and , TP-8 Rando• motion Proceed to Step 13 • Replace IIDl. 

ground test point TP-7: 
-ov..:n____ru-t_ 

13 Press and release the SEND Sll'itch and TP-6 Random •otion Pt'Oceed to Step 14. Replace 1101 • 
ground test point TP-5. 

--~ 
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Step 

u 

15 

11 

17 

18 

19 

211 

21 

22 

23 

&8tiFIIIU ..... L 

Procedure 

Place the 'I'D 8TBP/COJri'Ili'UOUS nitcb 
ia t.be COft'IRUOUS poaitioa .. 

I 'l'be tollowiaa Checlr.a the Line-out 
~uactioa b7 al.ternatel7 applyiq &Del 
reaoviq aztOUDcl on pia. 3 of MD15. 

l-Checki.Dc·~XIR, &D.J' operatia.e·aode· with 
line ia.foraatioa.. 

I Cbeektq LOOA, anr operatiq IIOCle witll 
loop illfol'll&tioa. at LOOD. 

I Cbecklq audible alana clrcppia• ,...ietor. 

Cbeckiq deap1k1q network LOOJI'-3 DA-2 to 
loop re110te card. Valq oa...t:er :reverse 
lea4a aad check pia a to pia. S as you 
would electrolytic capacitor .. 

I Cbeckiq Li,..-Oiltput nitcb aacl loop-out I 
current liiD.itU. raaiatora ot DA-2 in any 
operatiDS aode. Iaaert aaaeter tn Loop-
Out circuit - CheckiDI' DA-3. 

Cllecll: Loo,p-Out voltap - braall: coa.clitioa 
troll 'lTY. 

Contilluity check diode. 

Coattnuity check the card etch. 

• • 

.TABLB 3-18 (C-) 

Test Point· 

..... 
TP-1 

Pia 1J of Dll5. 

TP-2 

Pia. 8 &Ad. Pin 9 of 
JIDU. 

Pia 8 aDd PiD 5 of 
IIDU. 

Iuert .. tar :la liae 
to printer coil -
attber atde. 

LooP-OUt cable to 
prtater. 

P1Da 3 and 4 of JID18. 

• 

I 

Normal 
lndieatlon. 

1- , .... -1 
~ 

Voltqe leyel ldaould 
alterD&te betweea +8 
aDd -2 ..-olte, •P-
proxillately 

IIU'k-;IQflii!et'Hiii:ftiODi 
:fro. Grouad (f) to +8 
volta 

Mark apace traa-1-
tiou troa +8 to -2 
volta 

Should read M otaa., 
approxiaatel,. 

Ko:raal cbarp aod 
diacharp ot aapaci tor 
aacl ·re~~iator 1a. 
••rl .. it tbie 1• DOt 
.utttateat olleok loop 
aDd LOOJI' 2 ~or apikea 
or onraboot. .. Roae 
ahoUld be preaeat 

Out.put. curreat ahould :; :::~!;ct t!o;lhl7 
aad .,.. oa output 
nitcb 

If IDdlcalloa 
Is Normal 

Proc-d to Step 111 • 

Proceed to Step 18. 

Proceei:l tO Step ·17: 

Proceed to Step 18. 

Proceed to Step 19. 

Proceed to Step 2ff. 

Proceed to ltep 21. 

-4• V I - to Btep 22. 
:US 

Low t"orward reeletaace I Proceed 'to S'tep 23. 
NUl bi&b reverae re-
aist:aace 

Coat:1Du1ty 

• • 

KAM-1441/TSEC 

If lndlcatlorl 
Ia Abaonnal 

Replace IID18. 

Cbeck circuit etch; 
if correct 1 replace 
111)15. 

· -CheCk e-tCJi; 1.1 
correct, replace 
11015. 

Check etch; it 
co~ct, replace 
11010. 

Replace IID15. 

Replace -•· 

Check Line-Ou.t-Put 
ewi tch aad etch; i.~ 
nitcb ia :fuuctioa1.ll.c, 
replace aoclule. 
Check nitCll b7 r.ad.
iDI ocmtiAU.i"ty :froa 
pin 2fl ot card to 
DA-2 p:lua 1, 2, 3 and 
4. 

Replace 11019 ••. 

Replace MD18. 

Repair etch. 

ORIGINAL 

• 
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KAM-1448/TSEC 

' 
TABLE 3-19.-E-AJY (AI5) PLUG-IN ELEMENT CHECK PROCEDURE 

Step Procedure Test Point Notmal U Indication u Indication 
Indication is Norm.al Ia Abnormal 

1 Observe the Time Standard output on the Ill' OUTPUT ±flli.5 volts pea.Jr.-to- Proceed to Step 2 
oscilloscope. peak with rise time 

of lf.25 a1crosecon48 -
and a. frequency of 
1 aegaeycle. 

2 Using a dual trace oscllloscope perfora 
the following: 

(1) Place a reliable 1 IIC source on one 
of the scope inputs and the defec-
tive Time standard 1 IC oUtput on -
the other scope input. Synchronize 
the oscilloscope to the reliable 
1 Me SOURCE. 

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

(3) U Time Stan<lard drifts to the ri&bt. --adjust the FRBQ AJ>JlJST to the left 
and allow time tor the output to be-
COJDe a table. 

(4) U the C!rift is to the left 1 adjust 
the J'RBQ ADJUST to the right. 

(5) If dr1:tt cunot be corrected, repla.ce 
tbe T~e Standard. 

--- --------- -- - '- -~ - ---- ~~---

ORIGINAL 99 
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KAM-1441/TSEC 

------ -----'l'ABLE-3-2••·-POWER-SUPPI:;Y·TROUBI;ESHOOTING-PROCEDURE-(Ilr,"3=35) 

Procedure Symptom Probable Cause(s) Recom~nde<t 
Procedure 

AC Operation 

1 Fuse opeos~ Shorted capacitor 4 Refer to Chart 1. 

2 Olltput voltaiJe not Open TransforB~er, Refer to Charts 2 
present at one of open diode or open through 5. 
tbe Power Supply transistor. 
_!!_~t_,:!_·~~· 

3 Poor OUtput regula- Defective Zener diode Refer to Charts 6 
tion. or defective tran- and 7. 

stator • 

• OlleUlationa present High loop gain. Refer to Charta 11 
on output voltages. and 12 .. 

5 Ripple present on Open eapaci tor. Rater to Chart 13. 
outpUt vol taa:es. 

DC Operation 

1 Puse opens. Shorted capacitor •. Refer to Chart 1. 

2 Input voltage not Failure ira the DC- Ret'er to Charta 8, 
present at one or to-DC converter. s. and UJ. 
llOI'e of the teat 
jacks. 

3 Poor output regula- Defective Zener diode Refer to Charts 6 
ticn. or de1'ect1Ye tran- and 7. 

s1stor. 

4 O.clllations present RiCh loop gain. Re!l!!!r to Charta 11 
on output vo1 tages. and 12. 

• Ripple preeent on Open capac1 tor. Rater to Chart 13. '·" output voltages. 

--L__ _____________ ·-
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PROIIl CHART • 

Cbart 9 

CHBCIC 
T2 AIID Tl 
1!'08 SHOllTJ!lD 
WIIIDINGII 

. --

Cbart 1. 

• 
KAM-1448!TSEC 
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• • 
COtiFIBEitfiAL 

• 
I REMOVE A.C. POWER l 

~ I CHECK FOR OPEN 
FILT£R CAPACtrOR{S) 

• 
CHECK FOR POOR 
DIODES LOW BACK RESIST. 
Hl-~ORWARD RESISTANCE 

IF OVERSHOOT 
APPEARS - CHECK 
ZENER DIODES CR215 

-

CR27 AND BUFFER NETWORK 
C20 - R40 

Chart 13 

• • •• 
KAM-1448/TSEC 

C2 -C3, C·'l, Cl2, Cl3, Cl4:, C22 

CR3, CR4, CR8, CR9. CRlG, CRll, 
CRlS, CR16, CR17, CR18, CR30 
CR3l, CR32, CR33 

ORIGINAL 107 



• 

l ... '3 
• 

.;; '-? , .!! 
~ .. .., .., -:: ., 'E .. <> I ' 

• 
.. i ... 

• • 



I • • • • • 
r-It) 
10 
0

\ 
It) 
It) 
M

 .. Cl 
H

 
u 0 C

l 

u
· 

.. .. .. . .... • 
.. 

~
 

:! 

• c ltC 

I 

A
 

~
I
t
 

-. 
• 

... 

r-±--±---------±±-----------------}±1-• 
!I 

X
 

iii 
I
l
l
.
 

• 
I:~. 

: 

s -
L

-
-
-

--!_
-------

------------------
--..1

 

. ~ 

':! 
~
 

J 
"" 

j 
..4(1;. 

., ., '1 
·
I
I
 

~ u I 
... I 
.. 

: 
i 

2 t· 

It 
~ 

: ~ i 

I 



Q
 

H
 

g :.: ... .. ..... 
• ... .. i: "' .. 

0 

- ... ~ z 0 iii 

• 
0 

• 
l '"' "' ~ 

• 
!I 
0 i s .1: .. ., <

 
.:. ., ~ 
0 I 

~ 
• 

i .. 

• • 



• • • • • 
,... 10 
1,0 
01 
10 
10 
M

 

Q
 

H
 

u "" 
0 Q

 

u·. 
.. .. ~ 

... :! :( c "' 

t 
.. 

I
t
~
 

... 
.. ·-

-
r-----+-+---------i+-----------1--+l--'-, 

C
 1 

11. 
w

· 
~ 

i:i 
: 

H
 

.. 
I 

• 1 
I 

L------
---

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

---
____ .J 

~
 

~ 

---:;" 

~
 

I 
~
 

i ' ~ u I 
1 .. . I .. 

;--
-~!l:~ ________________ : __ JH~: 

-1 
;11 

• 
u 

'" 
-

,.!::!i! 
•!!! 

l 

L-~-r--+--+--------~-----------------+T+---l+-J 
~~~· 

H
I 

1:~ 



,::) 
H

 

g Q
 

.. 
--------------------------------

1 

COl 
... ... 

•~ 

• • • • • 



I " LO ~I 
LO 
LO 
P

I 

Q
 

H
 

g • • • • • • 

u .... .. .. ..... 
• .. .. :E c Ill: 

-
~'·"·~:~·04:'•':-.:f; 

_.'l:o....,.~7--r"r .~~· 

'· 

C
') 

--
! ;e 

~ 
:a n 

z 6 iii 
0 

~
 

.!: 

d 
~ J 

';} 
~l 
~·~ ~ .; 

.:. . j .. 



I
' 

I() 

\0
 

0
\ 

I() 
I() 

M
 

0 H
 

u 0 0 

!.: .. ... ..... 
• ~ .. . :l 
c .. 

-
·~ I 

----
1 

11111 
ill~ ,,~"' ~

 
II 1111 

IIIII~ II 1,......___. 

j .. ~
 

.... .... <t z 0 § 
• •· • • •• • 



.. Q
 

H
 

g • • 
J 

~g. 

• • • 

(' 

-~ j o .. 
j ---
~ -:: .. , ~ 
0 I 
'1 ... G

 

~ ... 



~ 
.. .. ..... 
.. ... .. :E c .. 

'~ j iM
 

' 

! 

~ 3 ! 0 ~ !i .!: :z: .., z 'E ~ 0 I .,; I 
., ~
 

j .. '() 
.... .... 

• • • • • 



J 

•• • • • • 

r-
• 

U
'l 

\1
) 

0
1

' 
U

'l 
U

'l 
M

 

u
 

... "' .. .... • .. .. ~ :E c loll 

! r-
1 

h
ill B

 ~ 
1= 

: 
i i i i li.h

 
&

 

rtt-H
-t tt±--x---t----t-i--t-t-tttt----.r-; 

l
~
w
•
z
!
>
!
"
-
'
 

• 
z 

<1 
•
•
~
a
.
!
a
•
 

l!f 
I 

I 
I 

.. 
L

.._
 ----

r-· -----
1

----
---· ---

1
----------

~
-
_
j
 

• 
. 

1!, 
~
 

. 

~
 

l 
-fl. &

 ·. 
-

~!~. ~
 

. 
I 

. 
. 

·~ 
-~ ;-----'J 

~
 

~
 

0 
! 

. 
-

A
~
~
 

~
 r--

.. r; -
-2 

• 
N

-
I 

-
~ 

·
~
 

.Ef-c;( 
5 

~ I 

. 
~
 

~
t
 

: 
,
-
-
-

h@
 

-~ ~ 
• 

-~
 
·~ 

~ 
e'r: 

10r ~ 
-~ 

:· p··J= 1 
t-

f-
i 

: 

~ l 
~
 

M1 
i:P 

~--: 
0 

. 
-

0 

I~ 
I 

-~ 
.. 10-

"----:-4 
~
 

$ 
~-B ~

 
f.t 

~ r? 
: 

n
'-

-
=

 

~ 
-~ 

----0 
-

~
 

. 
~
 

' 
H

 

~
 

5 
.: 

-~ 
R

 
z 

~ 1ft 
! 

0 
• 

-
~
 . 

;!., 
. 

~
 

~
-
~
)
 

L
~
 

e
~
 

4! 
~
 

. 
~
%
 ~~0-

J@
_ 

-· 
-
-
-
-

------·--
1

---------
-
-
-
-
-
I
 

-1-1---1-1~-~-
I 

i Lr-i-r-r-r~-r-r-r-r-r--r---~-~-------4---------r-ii--r-----rJ 
' 

~
q
§
~
p
·
p
i
 

I 
il 

~ 
sii 

ld
ll" 

~ 
!s 

.... 
I 

--
~ ~ ii 
0 

I 



Q
 

H
 

8 :.: "' ... .... .. .. .. i <C 

" 

-
·
-
~
~
 -----------------

1 

CX) 
... .... 

l .:I 

3 ~ y " ! 0. 
0 .., 1 "' " ~ " 1 . ~ 

. ' • • • • • 



1."
ll) 
\D

 
01 
It) 
It) 
(Y

) 

A
 

H
 

0 8 I • • • • • • 

u .. "' .. ' .. .. .. IE ~ "' -~ 

• 
t 

=
 ~ 

• ! 

! ~~ 
~ 

IE 
i 

·+-H
--+----t-1--, 

:: 
c 

•o~~ 
! 

,. 
• 

I 

.._ ---------r __ J 

3 \ ~ 
' 

:; . 

. . 

i r· . . 

Oo 

--I 



• 
~ 3 

·--
=

 il 
• 

~ ..l . .1i " "' .., <
 

,:, " ~ 0 I 

~ 
• 

J~ 
; .. 

• • 



I • 

,. • • • 

I"-
• 

It) 
10 
0

\ 
It) 
It) 
P

l 

Q
 

H
 

8 

u "' .. .. ' • .. :'! :( oC 
:00: 

~ 
• 

1i 
I 

r 
; 

r!--------H
-H

-, 
~ • 

• 
• 

-
• 

I 
_J 

• ': 
I! 

m
 

• 

r}-±--+--1--11 
;1 • 

• 
• 

• 
• I 

L 
-
-

i 
!j 
e; !I 

r UU----S~-
3

1
·
·
-
,
,
 

··=
·· 

.. 
·
·
·
•
•
·
•
I
 

L
-T

-i-f+
+

-----i--l--H
+

--'f.f--H
-f-H

+
'P

 
! ; 

! 
f 

i 
: 

! 
~ n 

e I· 
§

i 
~ 

I! i • a 

... ('14 
... 

..... . ... C
 

I 

~ ii 
0 

I 



1'-
111 
ID

 
01 
Ill 
Ill 
(") 

Q
 

H
 

u 0 Q
 

t . .., i " i 0: a .., <
 

... " ~ " I :i .I j 

., • • • • 



r-11) 
\0

 
0

\ 
II) 
II) 

<'I 

.. C
i 

H
 

u 0 C
i 

: • • • • • 
j .... ... .. .. ..... 
.. .. .. iE c .. 

: 
~ 

~ 
n

-------------------1
-----n

 
I 

... 
ll: 

,. I 
I 

I 

i = 9 
J Q

 

J a .., 1 ., 'l! .. u I 

~ j ... 

,--------
____ J ___ --, 

I 
"' 

.. 
"' "'~ 

111 
.... 

!::: 
2 

>-
"' 

N
 

• 
.. 

t 

LY------Y---r-r-r--r-----Y-Y-1---Y------Y---Y-Y--
-)-J 

~ 
li 

~ il~ 
~~ 



::: .. ... .... .. " " 

I 

~ .. :1 ~ .:: u ..; I e; -:: ., ~ u I 

~ j .. 

• • • • • • 

I 



I • • • • 

E'-1 
• 

I{) 
\1

) 

0
\ 

I{) 
I{) 
M

 .. ~I 
u 8 

u .. "' ,_ ' "' .. .. I 

11 § 1 ~ 
le 

~~ 
I~ 

~ 
~ 

~ I~ 
a : ~ a;~ i ~ 

d+±-+--t--±--+--+--t--±-+--+-!---{--1--H±±t-b 
!: 

N
 

1"1 =
 

2 
~ 

N
 

. 
!! 

.. 
.. 

t-
~· >

 
-

~ 
0 

"" 
., 

II. ~! 
:a 

!:! ~ 
L 

-
-
-
-
-
-

-
-

-
-
-

-
-

-
-
-

--·· 
-

-
-
-

-
-
-
-

-
-

-
-
-

.J 

••}-+
-+

--t'""-' +
-+

+
t+

-h
 

~
-
~
I
 

r
-
l-

-
t-

t-
-
-
-
-
'j1

 

. ) 
. . 

-
.... 

0 
• 

•r 
'(!r 

~ 
. . 

4
~
 

!! 
!! 

T
 .. f.t 

h--1. 
1 'Lr-

r!-1, 
I r

L
 

~:--~ 
~·-+12 

=
 

' • f.! I 
• L¥~ ~ 

.~ 
~
 

'~ 
x------J-1-1-~-------------------------------

l 
41 

-
N

 
" 

~ 
Q

 
"' 

c 
:z

:.m
"
u

·... 
• 

: 
:E 

!: 
z 

:.: 
c 

I 

\-t---i-H-~----------t---l-H-i-t--1--i-t---t-t---·HJ 
: 

~ 
~~.~. il 

~ 
~~~~~~ 

-
5

8 
"I~ 

!;." 
• 

u 
• 

i$
 

i 
=

 
:; 

-
~
 



~ I Q
 

H
 

u 8 

~ 3 
! <J 

~ ll ~ ., .., <
 

.... 
.. ~ 
<J I 
~
 

.J, j .. 

• • • • • 



• I I 
• • • • 

r--
• 

I{) I 

"' 0\ It) 
It) 
M

 .. 0 H
 

u 0 0 

u ... "' ... ..... "' ... ... " c .. 

---@%~ l'g@
-

"
!0

-

1 
-

-
-
-
-
-
-

-
-
-
-

-----~~-
-
--U-1-

~~-· __ 
:1 

C
 

I'> 
-z:.' 

• 
II: 

~ 
K

> 
iij 

Ill 
!: 

II. 
:: 

X
 ~ 

~ 
,.. 

!:: 
2 

2 
.. : 

·q -T--T---n -l---r+t--T-T-~------H--T--H-T-f--
-~~ 

.• • 
ji 

... 
Q

, 
::: 



-
-

I 
!;! ~
 

co 
N

 
' 

... 
.. ... .. i 

I 
• .. 

~ z ~ 
• 

0 

• • 
• 

• 
i .. 

• • 
I 



r-11'1 
ID

 
01 
11'1 
11'1 
M

 .. C
' 

t-
t' 

u
: 

g • I • • • • • 

~ 
.. ... ..... 
• .. ., :E c .. I 

.. ~~ '
~
:
 _.. ·~ 

(_:.;;. .. 
,···· 

! 
~ 

1:1 
1: 

; 
~ i 

! 
! 

! 
=

 
:1 

! 
r-----t--±--}--{-±-±±---±-{--------±-±-----±

 ----±, 
: 

2 
iii 

N
 

2: 
llli 

.
.
.
 

L 
W

 
>

 
0 

)II 
:::1: 

'
-
-
-
-
-
-

-
-

-
-

-
-

-
-

-
-
-

-
·-

-
-
-
-
-
-
-
-
;
-
-

-
-
-
-

-
-
-
-
-

...J 

'---< 

~. ry; ~ 
~ ;rr-0 

. I ~
 I 

• ~ -~ 
I·~ 

I <'•\ 
·M

 '-
H

-
t
+

+
-
-
-
-
' 

-~
~
®


H
®

 

-
., I 



r-1
{) 

\0
 

01 
It) 
It) 
(") 

Q
 

H
 

g Q
 

... .. .. .. ..... 
.. ... ! i c .. l 

0 C
") 

... :a. z 5 

• 
ii 
0 

• 

l ~ 
• 

!; 

" ..1 ! ~ "' ::> .., <
 

.... ... ~ 

" I :;i 

• 
.,1, ~
 

J .. 

• ., 



• I ,. • • • 

J• 
Ill 
It) 

"' Ill Ill 

J Q
 

H
 

8 

::: .. .. ..... 
.. ... ... i <C 
.. 

- ('I) 
• 

"' 
c 

.. 
ji 

• 
" 

. 
~
:
~
~
8
 

~ 
w

 
I;' 

·= 
ri-----1------H-1+--+-----±-+----1+----±-------b 
:u

 
!I! 

• 
.,a

>
 

~ 
~~: 

• 
:
!
!
!
 

.,. 
•
:
 

-
L 

-
-
-
-

-
-
-
-
-
-

-
-
-
-

-
-
-
-
-

-
-

-
-
-
-

-
-
-
-

-
-
-
-
-
-
-

~ 
~ 

: 
i~ 
=~ 

~-
~~I 

1
.-.--..l--l--1

-1
---h

. ~: 
~ ~
 L 

~
 

·
·
~
 

-en 
l9 ~ 

-
ffir-

. 
~ 

'0
 

I~ .. 
11~~ 

-
~
 

.2
 

*" 
-

0
.
 

L
.. 

.J
.-

I 
-
~
 

tf 

I----;; 
)
\
' 

:! ·>, 

Hfr 
4

-1
-1

------. 
.
:
/
 ~ -w· " ~-&

 
J 

1!-L-+-
I(· ~ ~~ 

~~~ +++-1--+--4., 
.-~~~_:· i 

I~ 
;_~ 

-
11 

° 
·~ 

(.j 
.Y-f-. . 

. .. 

w
 



• 

l :!: 

• 
g 
!I 
() 

..!. .. :li " Po 
·~; 

<C 
r4 " :. (
)
 

I 
... 

• 
~ ~
 

j ... 

• • 
! I 8 



• 

I • • • • 
I
' 

10 

"' 01 :::1· 
M

 .. Q
 

H
 

u 8• 
' 

~
-
·
 

.... ... ..... 
.. .. ... :( 
c "' 

4E 

---
~g 

"!: 
~
 

9 !f c " .. .s E; -< I 
lol 

"' 
-or~ 
-=:t ... "t " j .. f 



u .. ... ... ..... 
.. .. ~
 

i c "" 

-
-

--
--1 ----

i .. 

• • • • • • 



r-1.0 
10 

I :e
 

I ' ' ~ •• • ; . • 
m

: 
o

.o
, 

~
I
 I 

.. C
l 

H
 

u 0 Q
 

v 
.. "' ... ..... 
.. ... .. :E c >< 

t 

I .... ~~ 

• 

" ~ ~ 

II) 
M

 

l 



DOCID: 3559657 

• • 

,. II 12: 

+e+•+-+-+++++•• 

... ~ ••+••·········••+ LOGIC SYMBOL . ' . . 2 I 

( •u c• c2 ~ lt4 °-:v 
ItO 530 550 . 810 

100 • • 1£----, 

Ql 

CRI 

., ... 

02 

2R4&M ~ t.":K 

II II 
GAD It 6 t 7 I GIIIO 

+6V +8V 

NOTE,Ut.LESS OTHtRWISE SPECIFI£0; 
Al.l. M:SISTORS ARE I/4W,t5'Jf. 
ALL R£SJSTANC€ VALUES Aft£ IN OHM$ 
ALL CAPACITANCE VALUES Aft[ IN MICROMICROFARADS 
ALL TRANSISTORS ARE 2N404 
ALL DIODES ARE IN 6" 
ON007841 
COLOR: MEDIUM MAROON 

Fipre 3-29.-Low-8peed Flip-Flop Module, Schematic DtagTam. 
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• • • • ----
10 " ..................... :=11-3 

·v· .. 
.................. 

• 7 •• LOGIC SYMBOL 

I 0 I 
••• 

Rl I t D 10 
ZOK ~ R2 Cl C:2 llts R4 -IV 

110 61 II 110 IOIC 

•• &OK. 
.. 
110 

I 
GRO 

••• 
NOTE •UIIUSS OlHERWISE SPB:Pm 
Al.L RESISTORS ARE 114W,tt"' 
ALL RQISTAHCE VAUES ARI .. .,... 

II S AU.~VALUriS AJIIE 
+ I Y IN MICRDMICftOFARAOS 

Al.L TRANStSTOAS ARE 2NI501 
ALL DIODES ARE .... , 
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9034 - KA5·C 

• 

PA~T 

xo:. 
9367- XA5·12,XOSI·2 

9041- XA3·A 

$46- XAf- Z 

9012 - XA4 -16 

903-XA5-.I 

9021- XAI·P 

978- 1142- 22,XA6·K 

967-KA13·C, $68-5 

910 -XA4·4, S6A-4 

9126- XA6·4 

9321 - lCAI0-22 

923-XA2·8 

921-XA5·£ 

9~-XA4·21, XA5-14 

907- XA5-13 

• 

""" "' , .. 
906-XA2·21 

90t-MA2·X 

9r62-XA2·9, XA6·2 

910-MA4·N, XA5·K 

9038 -x.u-r. 
9352.- )(A6·1] 

I- XA2·7, XA6-7 

945- XA3·P 

9066 • XA6-H,XA5·4 

0 -[~ 

9043-XA5·19 

9053-XI-3-0 

9t8-U2·E 

913•- XA$·F' 

9047 - XAI3- M 

9012- )",1.4-F, XA6• 3 

6 • XA2·17, XAG-17 

9316- XA6-A 

9317- XA3·J, XAII•2 

915S6- XA3·2 

926 - XA4·Y 

908 -XAS·O 

""'l 
OF ,.. 

9!12- XAII·P,S6A-Il 

91~- Tl2·3 

9034- XA3- !2 

. !Q8- !tA4:_22 

9tl- XAI·I, XA4·W 

90Mi- l(AI3•1!1 

931~- XA6-~ 

903- XA4-J 

978- XA3·N, XA7·Z 

9323- X All -19 

91!1- S6A·6 

916- S6A·7 

972- XA6-P,XAH•:S 

91'52 - XIU3·F 

9314 - XA6-F,XAIO-H 

9032- XAS-S 

9750 - X AI)- 6 

911 - S6A-8 

9027- XAI2- 8 

PAFIT 
0' , .. 

t$7- XAI:S·ZO 

960- Tl2•4 

956- XOS7·2 

951-JI-H 

I - )(A3·7, XA7·7 

9316- XA6•A, XA9·X 

9045- XAII-1 

0- ESI 

9126-XAl·l, XA6-4 

9H7- XA4 •.A,XA&-20 

907-XU-l 

926 -XA!·2,XA4-T 

t103!-XA3-R 

to25-XA12·.1 

6 -XA3·t7,XA7-17 

917- S6A·9 

9043 -lltA4o.ll, XAil-16 

96e2-XA3-T, XA9•S 

K22-XA3·[,11tA9-2 

9044- XAI3·U 

Figure 3-53. -Interconnection Wiring Diagram (sheet 2 of 6) • 

• • 

PART 
OF ,., 

9~16-XA4·18, XA$-8 

9002-XAt0-18 

914- S6A·I2,liA8-20 

.95$ti . .,.XA12·.21 

9500- s:s-e,xAto-F 

9314- XA4-14, XA5-U 

9066- XA4·9, liAIO·! 

978 -XA4 -L, XAIO·I 

9]50- XAI0-3 

9120- 014-C2 

972-XA5·S 

M8 -XAII-22 

955- XA6-T,XA14-U 

973- XAI2 ·T 

970- liA8•18 

904!.- XAIO· V 

9&4-,11-T, S$•4 

9155- XA&-T, S60·1 

• 

PART 

O' ,.. 

KAM-1448/TSEC 

9626- XAI2·20 

9162- XA4•3 

9012- XA4·16 

9126- XA4•fll, -XA:S-11 

9315- XA5·H, XAIO-N 

9320- XA8-C 

I- XA4·7, X.A8-7 

9046 • XA7-C, X.A4- 5 

9007- XAI2-!8 

0- ES2 

961- X.A/4-M, $6A·5 

~:S- XAIQ-8 

!t352- X44·6, XAJO-W 

24- XA8-14, AI5EI 

9~3- ,.u-E, S5•3 

1&4- XAI2-V,S68-7 

6- X44-tT, XA8·17 

9000- XA8•0 

9520 • XA13-' 

9367- XA13- 4, XA5·12 

9351 - XAIO- i! 
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PART ., 
·~· 

977-X.t.8-6,1t.AI3~8 

9003- Xo\1()-8 

9268- :.IAII·H, )(A8-A 

948-X411·21 

t47-XAII•20 

9363-ltAIO-S 
MOe-XAII-E 
9025- XA~·!6 

9305-XAIO·M, XAI4·5 

9323-XAI0-12, XA14·P 

9?8-XAI0-1, XAI3·2t 

9506-XAio-O 

9028-liA9·P, ICA8·4 

9315-XAIO-N 

o;J73-XAI3•Y, XA6·U 

9031-XA8•3, XA9·20 

9008-XA6·J 

9014- XA9- 18 

9166-XAII·K 

964-KA6·16 

9156-)(AI3-D 

• 

"'"'' ., 
X All 

9048-KA9·W 

9324-XAIO·U, XAI3-l 

'HZO-XAIO·K, JI-A 

9562-XAH-6, IIA4·E 

9345-XAII·A 

I-XA10·7, XAI4•7 

9027-XAS·Y 

6- )(AI0•17, I(AI4·17 

9353-XIU0-9 

9626- XA6-I, XA9·22 

9566-XA6-0, XA9-Y 

9720- XAI0-13 

• 

PART 
OF 

942 -XAM·O 

90&4-XA7-V, XAIO·I2 

967-XA4·M 

9156- XAIZ·Z, XAli·B 

9011-XAI4-21 

51752- XAS·T 

9327- SIII·NO 

9045-XAII•I 

9020-XA14·A 

930-XOS!-2 

9047-XA4·15 

9622- XA9·Z 

962- T82•2 

M"-XAI"·S 

956-T82-I 

9044- U$·22 

9726- XA14•N 

933 - AI7-16,111·L 

9367- s&-c 

tn - XA3·U,XA12-T 

9324 • XAIZ-3 

PART 

"' 
8082-XAI0·20 

9SOI-XA14-II 

952:0-XA6·19 

&367- XA,•ZO,$$-NO 

9066- XAIO·E 

9750- XAS·W 

I-XAU·7 

977-XAI2-A 

952-XAII·P 

O-U9 

9022-SIIA·NO 

9317-XAII·Z 

9320-XAII·I$ 

9011-XAIO·X, II.AS•4 

9056-XAS-F 

904S- XA5·19 

6-XAII·I7, XA14·17,1.SI·I 

9016-XAIO·T, xa,s-3 

to44-XA9-& 

957-XA5-I 

912- XA14·H, XA9· 9 

971-XAII·F, XAIZ·M 

Figure 3-53. -Interconnection Wiring Diagram (sheet 4 ol6). 

• • 

_, 
OF 
XAI4 

SIA• 51',&17-Z$, 
TBt-5 

AI7-~,P2-I 

• 

.. ., 
"' 

KAM-1448/TSEC 

9050-SIB·SR 

9U7-RI0•3 

9SOI-XAI!·4, PZ-24 

93"33-PZ-20~ 

9305-XAIZ- K 

9l02-P2-21 

I-AI7-17,XAI2-7 

0-E&O 

9801- S68-6,XA13-2 

53- FLI- 2, P2•19,$1C·SF 

905t-P2-14 

G-XAIZ-17, XAI!-17 

9336- P2·1~, FtW-1 

9340- P2•2 

9011-XA13-E 
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SIAR 

• 

JJ-Jt 

JAil'-12 

XAI4-T,IAI'7·2!!. 

9!143- oii-U 

9341 - All'-14 

9342- XAII-6,1AI7-I!I 

rn OA07-09 

9756-!Ail'-17 

931-IAil'-18 . 
933-IAil'-16 

SI&F 

~ 
903-JO-G 

6- XAI-17, SICR-2 

6- S!Df-9, XDSI-1 

o-£47 

9367 -XOSI-2,59-NC 

920-.Jt-v 

rnSOBR 9040-JO-N . 

90~0- $19-lR, LSt-2 

90:50 -SLB-2R . 
9050 -XAI4-I 

SI(;F 

""' 

• 

95-JI--' 

9722-IAll'-23, S!CF-3 

9722-SJCF-4 

9722 -SICF-3 

53-Rl-2 

9055-54-1,2: 

9260-512- I 

rn 9 .. 6-JO-W 

6 -SIBF-2 . 
,., 

9354-XAS-l 

soo 
9026-JL-F 

9057- 5!5-1,2 .. , 
0 -CR4, SID-8 

0- SIO -7, 510-5 

9357-JI-Z 

6-SIBF-10 

9.3ti5-XAII-L 

-

$3 

8 -IAI7-4 

9252 -IAIT-5 

91502 -tALl'-6 

8-Jl-4 

8262 -Jl-5 

9522-J3-7 

fCl-- 9500-XAIO-F,JI•C 

~ 0-£44 

,. 
[]

9(155-SICF-7,8,9 

9650- XAIQ-II,JI-X 

9620- XAIO-K,JI-A 

~~ -

[] 
9057-SIOF-2,3,4 

953- XA6- X ,JI·'1 

954-XA6-15,JI..[ 

• 

... 

... 

568-1 

no-u 
965-£8 

910-XA4~N 

981-XA6-II 

il6 -XAS-R 

911-XA~-X 

91?-XA~-18 

972-XACI-11 

952-XA5- A 

rn -su-o, soc-• 
96Z-E!5 

966-[3 

912-XA9-8 

9$7-XA4-M 

soc 
568-1 

0-£48 

.• 

.. 

• 

so 

9~!5-XA6-Y ... 

fC1-- 9344- XA8- 1C 

~ 9~6-XAII-N 

f"Cl-- 9~67- X AI~-

~ .... 
tt g._ 

[;J= 

!53-XAI4-12 

900-R2-I 

5108-C 

StOA-NC 

904-RZ-2 

Figure 3-53. -Interconnection Wiring Diagram (sheet 5 of 6). 

• 

S11A 

rcl--- 9030-XAI0-19 

~ 9022-XAI3-II 

$118 

f"Cl-- 9326-XAI0-21 

~ 9127 -)(AI3-H ... 
9260 -SICf'-10 I H [1 . . 

'L' 
QJ= 

96~-.U-X,)I;A.IO-U,$4-3 

9150 -XAIO-R 

E40 

91- .13-9 

IA.15 TIM£ STANOARO 

~ ' 
2 

... 
PIXA7-Y 

-24Y 

CJ= 

• 
KAM-1448/TS£<; 

9620- XA10-K,S4-4 

9560-SICf'-6 

9:100-XAIO-F,Sl-C 

0-£!59 

953-XAS-15, 55-4 

9026 -SIDf'-1 

9!U-XA5-6 

963-XAII-13 

9160-XA6-S 

9364- XAI0-5 

9040- SIBR -1 

£9,1:33 

SIAI'-1 

0-£4 0 

920- SIBI"-6,1AIJI-f 

§356- $1C" -I 

96~- XA 10-11,$12-2.54-3 

954- XA6 --X, $5-3 

9357- SIOF'-6 

93Eil -E25,XA14 -F 

0-£59 

, .. 
XA7-& 
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Figure 3-57. 
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