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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 

------ ~---
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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 

- ----
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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. 
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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 

.- . • • 
KAM-1448/TSEC 

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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Sl 

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. 

ORIGINAL 33 



'It 
C") 

" t? ~ I 
= ~ ·a a - • 0 is 
u 

j 
0: 

·(f) i 
'S • ! 
;.. 
~ . . 
0: 
I 

!!i 
.& 

:80 
. 
J .. 

• • • 

• 
~ 
i 
0 
u 

~ 
II 
~ 

I • 
'S 

~ ;.. 

! 
I 

l 
i • .. 

I I f 
Q I_ .. ... -g 
Q 



DOCID: 3559657 

• • • 
(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 

ORIGINAL 35 

































































































































































































• 

I ,. 
• 

• 

• 

J• 
Ill 
It) 

"' Ill 
Ill 

J 
Q 
H 

8 

::: .. .. ..... .. ... ... 
i 
<C .. 

-('I) 
• "' c .. ji • " . w I;' ·= ri-----1------H-1+--+-----±-+----1+----±-------b 

:u !I! • .,a> • :!!! .,. •: 

-
L ---- ------ - --- ----- -- ---- - --- -------

: 

1.-.--..l--l--1-1---h. L 

-en l9 -ffir-
. '0 .. 

.2 *" 
- 0. 

L.. 

.J.- I tf 

I----;; )\' :! ·>, Hfr 4-1-1------. .:/ -w· " & 
J 1!-L-+- I(· 

+++-1--+--4., .- 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 .. 

Cl 
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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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 .... , 
0N007140 
COLOAr LIGHT PtNK 

Figure 3-3•.-lle--8peecl Flip-Flop Module, SchemUic Dlacram. 
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Fl&ure 3-31.-Two-Illput NOR Gate IIIHrler Module, Schematic Dlqrun. 
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Fl&ure 3-33.-Tbree-IIIPUt NOR Gate Tnmcated Diode M-, Scbeaaatlc IMacram. 
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Figure 3-33. -AND Gate .Module, SChematic Diagram. 
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Figure 3-34. -Digital Analog No. 1 Module, Scbematie Diagram. 
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Figure 3-35. -Digital Analog No. 2 Module, Schematic Diagram. 
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Figure 3-36. -Digital Analog No. 3 Module, SChematic Dtagram. 
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NOTE: UNLESS OTHERWISE SPECIAED 
ALL RESISTORS ARE I/-4W,±5% 
ALL RESISTAffCE VALUES ARE IN OHMS 

• -0=10 

• 
LAMP DRIVER 

LOGIC SYMBOL 

RIO 
I.!K 

AI..L. CAPACrTANCE VALUES ARE IN UICROMICROFARAOS 
ALL TRANStSTORS ARE 2N404 

PINS 10 AND 12 USED ONLY TO OfiiiV£ M:MOTE: 
CONTROl.. UNIT LAMP DRIVEN. 
FOR AMPLIFIER APflt.,ICATION: JUMPER P\N 2 
lO PIN4 tAl APtmiOA P1N6l0 PIN8 (8). 
fC't LAMP DRIVER APPUCATIOM:GAOUNO 
PIN$51AIAMD/OR 7181. 
ON007838 
COL.Oit. MEOIJM ORANGE 

Figure 3-37. -Power Amplifier/Lamp Driver Module, Schematic Diagram. 
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Figure 3·38. -Remote Control Unit Lamp Driver Module, Schematic Diagram. 
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Figure 3-39. -Loop Input/Line Input Module, Schematic Diagram. 
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Figure 3-41. -One Sbct/llclunllt Trlger Module, Bcbemalie lllqram. 
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Figure 3-49. -Two-Wire Loop Adapter Unit, Schematic Diagra.t:Jl. 
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Figure 3M 51. -KG Test Adapter and Extender Card. 
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• • 

KAM-1448/TSEC 

c..N. Looati• 

-B·A1L-U4)· ·'J1\..8· 

Z..A.JO (A.!i) 'IP-6 

E-A.JL { A4} 'JP-16 

!--~ fA5) 1P-4 

&-AJJ (A2) '!P-10 

1:-AJJ ( A2) !P-14 

1:-.UX ( Al) 'IP-14 

1-AJlC(A.l)'IP-1& 

E·MK (Al) TP-U 

£-AJM (A:1) 'lP-7 

&-AJO (AS) 1P-1J 

I Z..lloi'O (AS) TP-J 

f.AJ'M (A)) 'I'P-1 
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• 

~-~we;" 5;.~ -l 
I " I 
1 I,L_ •-.,·• I 
I I 2 ~ I-IA17-Z I 

==~A~~~J : 
92£2-SZ-9 I 

+6V 

_,, ... 

0-EZO 

fLI-t 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I I 
L _______ _j 

• -a • 

~---- ------,;;u.E;UN,T----:x----------, 

: '~':,__ ,_.,_, [IF=: } [J=',' •••-m-o I 
2 <>-- 1-J3·2 1!1 AC POWER . 2 922-XA7-K 

3 o--- 8-J3-3 c 
8-52·2 

~ o--' 92S2-S2·3· 

6 o-- 9502-$2-4 

7<>--- XKI-3 

eo-- l!.K 1•2 

E7D 

IOo---9330-E14 

ooo-- . .. 
SIAF"•2,;;4 

XAt4 ·V.E3! 

14 o-- 9341-SIAF-7,8rt 

oso-- XAli-6,StAF·IO 

16 o-- 933-SIAR-5 

I 7 o-- 9756-SIAR-2 

18 o--- 931-SIAR-3,4 

20<>--- ... 
22. o-- 9312-XAI4-E,Xk3-l 

23 <>--9722-SICF-2,3,4 

ZSC>-- Rll-I,XAI4·7, SIAF·S 

@=} 24VDC 

[}}~··-· 
0=} LOOP ON-2 

" 

~]-

., 
D= 0-1&17-24, !112-12 

9035-XA7-W 

9037-XA7·X 

El --o I LINE IN 

U --o 2 GftO 

EZ ---() 3 LIN[ IN 

£4 --o 4} 
1!:$ --o 5 LINE OUT 

£6 --o 6 

: if} TD STEP ~ 
I ill= I L ____________________________ j 

Figure 3-53. -IDterconneclion Wiring Diagram (sheet 1 of 6). 

• • 
KAM-1448/TSEC 

r-----p;R;-o;-;;-!1;--------- I 

!M62-ICA2·S 

905-lCAJ-4 

924-XAZ-5 

941-XA2·2 

.. I-XA4-0 

921-XAS·£ 

926-XAS·I-4 

1-K~·7,XA2-7 

S78-XAl-N 

0-£47 

8-XA3·17,SIB•2F 

928-KAZ-3 

92.3-lCAZ-1 

I 
923-liAI-22, XA4-V : 

940-XAI-21 

918-XA4·13 

90!-XA4-2. 

941-XAI·'I' 

905-XAI-E 

924-XAI-X 

I 
I 
I 
I 
I 
I 
I 
I 
I 

···~==:~·C, XA4·3 I 
&-XA4-17,S6C-8 I 

906-XA4-I. 

$78-XA4·1.. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I I 
1 I L _____________________ j 
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9156-XAil·D 

9053- XA<t-12 

9622 ~ XA'!· 21 

9:!117- XA4·19 

978 - XAI-8,XA5- L 

9033- XA5 ·15 

9032- XAS· V 

9652- XA5·20 

973- XA13•Y 

90~- XAI-8 

9010- XA9-A 

9366 - kAIO·A 

9126 -XA5-II 

9656- )(A4• 20 

9018- IIA13•14 

9038 -XA4-5 

1 -KAI-7, XA5-t 

0 -£49 

6- kAI•I1, XA5•17 

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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