


DOCID: 3559657

KAM-144B/1SEC

4

—eontDenTIIT—

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

15 March 1963

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

LETTER OF PROMULGATION

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

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

by the Director, National Security Agency.

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

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

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

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

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

f;»-'- Q. Bl

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

1000—~INTRODUCTION

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

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

Short Title Long Title

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

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

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

ment designed for who will be to perform limited maintenance.

KAM- 1454/ TSEC

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

publication.

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

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

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

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

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

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

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

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

1100-CLASSIFICATION

Security Agency, Arun.gton Hall Station,

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

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

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

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

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

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

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

TABLE 2-2.—FUSES

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

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

KAM-144B/TSEC

TABLE 2-3 (Continued)

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

TABLE 2-3 (Continued)

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

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

w 15 An Intermediate code form SE1 15 Send switch output

EERD 1 8 SE2 x Send switch output

PLAIN 12 oce 21 Output counter, stage 6

E 21 Extensor (SRX) output CTRP w F oomier

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

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

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

. of start and stop bauds ~

ATS 18 Alarm test switch output INDC 1 Indicator counter

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

ATIA Alarm Test switch outpat GRD 18 Ground

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

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

ALLR 8 Alarm lamp remote AT4A 11 Alarm test switch output

ALL 5 Alarm lamp ocg Output counter, stage §

TEX 16 Text : CIxX B Clear X register

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

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

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

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

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

2100—INSPECTION, CLEANING, AND LUBRICATION

TABLE 2-5.—CLEANING PROCEDURES

Part or Area

Cleaning Procedure

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

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

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

—CONDENTRT—

Inaccessible areas or areas where
loose dirt has accumulated.

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

1) Corrosion

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

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

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

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

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

uipme Quant a. Initial Test Setup.—The following test procedures are preliminary tests. Two KW-7’s will be
Test Eq nt ity Notes employed for these tests. For this reason the following steps will define the unit under test as
Teletypewriter, 86 wpm 2 KBD Filters Removed STATION A KW-7 and the reference unit as STATION B KW-7.
»
(1) Set the switches on both KW-7A and KW-7B to the positions indicated in table 2-7.
Teletypewriter, 16§ wpm 2 KBD Filters Removed TABLE 2-%.—! AL HS INGS
144 wpm Step TD 1 Line Filters Switeh Location 50
86 wpen TD 2 Line Filters Removed Power ON-OFF Front Panel OFF
60 wpm TD 1 Line Filters Installed Alarm Test Front Panel OFF
168 wpm TD 2 Lipe Filters Removed PCR Switch Front Panel CIPHER
TT st
'Y Test Tape 2 Line Input Time Standard Area 26
| DC Power Supply, 126-148 1 '
| volts, 268 ma. Loop Output Card Al4 1]
ORIGINAL 2 8




DOCID: 3559657

G ONHDEN T KAM-144B/TSEC
TABLE 2-7 (Continued) TABLE 2-8 (Continued)
Switch Location Setting From Combiner ‘To Register
Board Jack Card Terminal |
Speed Selector Rear of Unit . |
14 B1f
Break Function Rear of Unit ON
11 c11
Alarm ON-OFF Time Standard Area ON
12 c12
‘TD Step Time Standard Area CONT.
13 (o3
115-238 VAC Main Filter Applicable Position
14 Ci4 ,
*Set SPEED SELECTOR switch to setting determined by teletypewriters being used. 15 c15
(2) Perform the wiring connections indicated in figure 2-8. 18 C16
(3) Unlock the patch cord front cover and perform the wiring connections indicated in table 2-8. 1 b17
WARNING: THE PATCH CORDS MUST NEVER BE SET AS SHOWN IN TABLE 2-8 WHEN
‘THE KW-7 I8 CONNECTED TO THE LINE. 18 D18 st
19 D19 . ‘
TABLE 2-8.—PATCH CORD TEST ARRANGEMENT 4
26 D2g =
From Combiner To Register -
Board Jack Card Terminal 21 D21
1 Al 22 D22
2 A2 23 E23
3 As 24 E24 i
4 Ad 25 E25 '
5 AS 26 F26
6 A6 ’ 27 F27
7 B? 28 F28
8 B8 29 F29
9 Bo 39 F3g

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

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

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

b. Power Supply Adjustments.

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

TABLE 2-9.— POWER SUPPLY OUTPUT VOLTAGE MEASUREMENTS

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

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

c. Loop Curvent Adjustments.

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

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

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

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

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

Repeat step (3) observing for an

[

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

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

T CONMBEN T ——

KAM-144B /TSEC

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

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

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

synchr ion with 2 sweep time of 20 milli-

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

. Output Bit Rate Test.

(1) Adjust the osci P
seconds per centimeter.

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

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

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

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

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

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

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

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

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

ORIGINAL : 3 5



































































































































































































































































































cel
—— :
LY. Y. A aiil T 7
. o a )\
Al .\\ & ,:VIA,Jm”U'. \2 7' 2
g e T S
Ze b FAU s A
o7 A AP W SN S D
va P70 NI = A A
Faleribam sl
ArAY )y Y wad||
N L T 2
DL G SR e i ——
” _am):@ﬁm mwmw@m@ih&l@ Z
| R A e e
* \ NS Rrea
3351/ PI-WVY

LS996G9E :dIDOA



mn —. TVNIOIRIO
—rNTeTINe
(P{) B BT ALY-T PIED—0g-¢ oandra

Y

L TN ITA "
T :
| ! ~
i | e) 9 :
P EIONEE 1O .M.JV ) . Fu
! .
! .
I L n 4_
oo
1Ny I.TA ¥ &t
H -
H I} _ q _
i
sos—— 0 t i T
i | S
1 s
] i
i “ o e ]
Lo [
001 |_|.A. IS A‘!l_. % o
! v
i i [ e 2t
¥ i.IAw o T v 0% '
i x T S oS
1 .
1
" ! ‘ . [ L]
[ 2
P ENONENO) & g o
evo1 —+<0z 20 [ e
i s - tor 0
@001 —< A N
00— 4 e “_‘._“@
1 1 )
158z d * & - - ] ou |7
RE I._qIA 3 4|" — | .
b S 10
i
zoeny |_.|A_ v et 1 . o] 1—.
017 < 8 &~
AWOT LlA_ * & -y ]
w001 Iﬂ.A o 7 wa
2zvon I.lA 2 & [} = 3 ry
8001 —}rk 3 41 L
o1t —— ¢ "
Lo—ea wiwx
335L/9¥¥L-WVN '
NGNS —

" LS96SSE :dIdod



velL WNIOO
*INOKET FNOITD-PALId MLV-T PXeD~-12~¢ andry
* o NB- Cl eQojogefice joo 3 L] o " o
N ®) 14
° 2s A 31 fats A IY L q 3\t o Xt
v D BRI ¥ T YoYae Tt
n Y 1 o< ) ki
- Ol oo ot
; 120
= oo 1]/ o s | G\ T
“ ° (L) °
= Y0y
W 0
2 tt eo¥o\es b3
]
ofJio ® O 0’—
. ttvik Bdth b
|
i 0.0 2y 2T b
- S » A
| O /7 (&SP g
(]
{ Q) RIEELY L ° s o
i
' - o 'J /o .q o Jo oo o o oo o\o o
|
!
: 2351/9PVI-WVH

=WHNISHNO T
LS96GSE :AIdOd



m n —. TYNIOISO
. ‘uredderq o80T MLV-F pIeD—°g2-¢ aIndiy

o L 4
LO0F L
nz——n & 1
LY il 3 &
IO
o3 ——< 4
g5~
22— &
ez—cn
1y
v €
> R > e
g4
T A v\.’ \C]
T 2 Y.'_ w0
22 >— 138
ﬁ LT s
7> v|_| 2Ny
T2 8 > mey
T._lva. Yl_n aue
. q" o||.1v: > he-
o> 2 > hes
- 2| » >—— NN
< u —————D) % v'_. NQI
L] zox g ]
ol N Y|_| ey
i
w >t o
> e
2 v.I“ sos
S
23sL/arvI-We

L996G9E :dIdOA



DOCID: 3559657
—eotrroTAt—

KAM-144B/TSEC

EL B B AR SR B I IR R A k4 [}

PO+ 4+ B+t O D O 0O

LOBIC SYMBOL

87 [ 5 4 3 2
S
A ci c2 ne OV
10 330 330 10
00~ ¢ ot :
"2 r3
4.7K 47K
Ql Qa2
C% ﬂ/‘)
= cRI cr2
y RS RE
‘i 24K 24K ]i
c3 Li4 Re ce
1‘ 510 13k 13K I 810
1 4 [} "
[ N 2 . 2 . ° T s om
+6v +6v

E,UNLESS OTHERWISE SPECIFIED;

ALL nEmsvms ARE |/4w.ts$

ALL RESISTANI AE TN OHMS.
ALL nmcmwce vAl.uE ARE L] IllcRomcnoFARADs
ALL TRANSISTORS ARE 2N404

ALL DIODES ARE IN685

ONOD784

COLOR: MEDIUM MAROON

Figure 3-29.—Low-Speed Flip-Flop Module, Schematic Diagram.
ORIGINAL

136




DOCID: 3559657

—GOMNEADENTAL- . . N 0 " KAM-144B/TSEC
LR S I B O IR R I IR R N IR IR . 3
s
> € 2
0 + O 4+ + O +t O+ 4+t O
8 7
e s 4 3 2 [ LOGIC SYMBOL
®
R -
10
20K
R2 ct c2 R3 ra 8V
680 68 e €80 $ 20k
IC Ay
3 1T It 2
RS
3.6K
%al Q2
R7
18K
+ o—— ——0 1
GRO GRD
cre | ers
s o—Pi P——i¢ 4o
Rl cs ce /9 cs cRS
2 120 SZiso .3 20k Evi 120
NOTE ‘UNLESS OTHERWISE
ALL RESISTORS ARE 1/4 W, 5%
b ALL RESISTANCE VALUES ARE
7 8 1n s ALL CAPACITANCE VALUES ARE
+6v IN MICROMICROFARADS

ALL TRANSISTORS ARE 2Ni1301
ALL DIODES ARE NG9S

ONOD7840
COLOR: LIGHY PINK

Figure 3-3§.—Medium-Speed Flip-Flop Module, Schematic Diagram.
=CONHBENFA—— ORIGINAL l 3 7




DOCID: 3559657

—GONFDENF e KAM-144B/TSEC
8 : 7
8 9 o 2 3 1915 16 ’ P W B e B 1
= X
H
®+ @ + 0 +O + @0+ OO+ O INVERTER ® 4+ 00+ 0+ 000+ 0 +0 + 0 + TRUNCATED OIODE
3
3
u
» » s "
e
@+ 9 + O 0+ O & + + +t O+ O+ o+ I IR I I I I S U S O O
LOGIC SYMBOL - LOGIC SYMBOL
7 6 s 4 3 2 ' ¢ s D) 3 2 O
NOTE: UNLESS OTHERWISE FIED ;
. ALL RESISTORS ARE_1aW.15%
ALL RESISTANCE VALUES ARE IN OHMS
VALUES ARE IN Ri
ALL TRANSISTORS ARE 2N404 CRt 3.3K
ALL DIODES ARE IN695 . >t .
ONOOT836 -ev
COLOR: DARK YELLOW CR2 R7
[Y; S— 6K
15 "
-8V cRs e
3 a
R R7 390
3.3k 3.6K Y2 )
T
c on 4 /s RS J\L.N
) a 18K
cRI 390 Ve by o 2.7k ®
ot I¢ v 3 2
L Pt 1¢ c2
390
so0————J /3 Re
cR2 2.7k 18k 18 i€ tex ;
s c2 +6v
cR4 3%0 ne sox . 2.7k (7
b G - - * > ‘
. ?
ne 02
[ — . E—
° > 2.7K ( . . cre | ——012
L S— R2 re
a2 S' 3.3k 3.6K
3.3k t——————o02 10 Ll SR
iy NOTE-UNLESS OTHERWISE SPECFIED; 2 _feoooittl
- ALL RESISTORS ARE I/a Wt 5% INPUT 8 Jooti o0t
ALL RESISTANCE VALUES ARE IN OHMS © lorororor
A l°°' ) weur | a fol ALL CAPACITANCE VALUES ARE IN
2INPUT NOR INPUT INVERTER ALL TRANSISTORS ARE 2N404 ouTPUT x-mla 0000000
TRUT TABLE 8 1ot Thee p ALL DIODES ARE e95.
%81 lololo| OUTPUT|X=4} ! 1O 2000 EHT YELLOW TRUTH TABLE
Figure 3-31.—Two-Input NOR Gate Inverter Module, Schematic Diagram. Figure 3-32.—Three-Input NOR Gate Truncated Diode Module, Schematic Diagram.
G ONFHDENMAL— ORIGINAL l 38




DOCID: 3559657

" 2 3 14 151617 18 19 20
®+ 0 +064+06+000+0t+teor e .
{]
4 18
®+ 0+ 04+0 +0+0 10000
. L0GIC SYMBOL
) ) 7 s 5 & 3 2 '
NOTE ; UNLESS OTHERWISE SPECIFIED;
ALL RESISTORS ARE 1/4W, 15%
ALL RESISTANCE VALUES ARE IN OHMS
ALL VALUES ARE IN s
ALL DIODES ARE ING95.
2 ° e s - 2
R2 T
100K
cRY cr2 cR3 cRe crs cre
x X % S 3

KAM-144B/TSEC

10 " 12 3

T o

@+ & OO0 s

>

® ¢ O+ O+ 0+ O +tO +O+O0 + O

LOGIC SYMBOL

s "
AND ) AND 2 AND3

T 1
AND 4

TRUTH TABLE

9 i 20
AND 5 3 ANO &
a t]r]|ofo
INPUT
8 1joftr jo
J ojo

Figure 3-33. —AND Gate Module, Schematic Diagram.

+ T
0 0 7 . ) - 3 2 '
R
100
: |
o—
GRD 7 o
S8, Inpw
80 I
9 O—
c1
o.08
Yl
6RD 10 O- in
1206
-6V 130 v
2.2x ot oz
’ ©
o
ne RS
560 1000
1 O——
3 ®T
$ 2.2k
+ev 20
ne NOTE:
4.7% UNLESS OTHERWISE SPECIFIED;
L X L ARE iM W, 5%
i ALL RESISTANCE VALUES ARE IN OHMS
390 ALL cAPACIT! VALUES ARE IN MICROFARADS
40 ARE 2N404

ONOO7846
COLOR: MEDIUM BLUE

Figure 3-34. —Digital Analog No. 1 Module, Schematic Diagram.

ORIGINAL

139




DOCID: 3559657

e CONEDENE A KAM-144B/TSEC
[) 7 2 9 10
R T
LIRS R A A IR N B Y 2 S L2 ’,
S ]
T T LR K BEE BN BN R RN N
| 4
»
LI IR IR SRR I NP )
', Py 3 2 T LogIc  syMeoL L R N T N B R N N I
' X LOGIC SYMBOL
3 2 [
R NOTE; UNLESS OTHERWISE SPECIFIED;
860, 1w - AL CAPACITANCE VALUES ARE N MICROFARADS
¢ O— — S ARE N973B
ct 0N00 7848
2.5 COLOR: LIGHT/MEDIUM BLUE
A}
3 O~ R2
A 120
19 O~
L= ¢ O
/3 o \w»
120
40— so
L1
| MH
30— .
R4 e
30
+6V 7 O 3o
RS
0 cre
>
Ll
2 O—
RS 1 o
39, oW R
1 o [
a7 1.8K, W
20.7, W1 %
e
[T)
2.7K +8v O €t
GRD 8 O— . 008
NOTE: 1Y
UNLESS OTHERWISE SPECIFIED, IN
ALL RESISTORS ARE IN OHMS
ALL RESISTORS ARE 14w, 5%
AL VALUES W GRO 7 O——
TRANSISTORS ARE 2N404
ONOO7847
COLOR: LIGHT BLUE
Figure 3-35. —Digital Analog No. 2 Module, Schematic Diagram. Figure 3-36. —Digital Analog No. 3 Module, Schematic Diagram.
~EONMHOENTMAT— ORIGINAL 140




DOCID: 3559657

13 KAM-144B /TSEC
s 0 T ) ! 2 . .
r
[ B R R N B B I R N R N AMPLIFIER
o [ 7 . s’
» E
6
+ 0 4+ O OO
T I R LANP DRIVER 2 Lawe [
T LOBIC SYMBOL » 8— DORWVER [—3
) 76 5 4 3 2 | . — —
O+ 4+ OO e LOGIC SYMBOL
A
e « s T . [} s . 3 2 '
Rit a3 Qe | [
3.6 390 $ 390 38K -ev
" ! b o -0 B
re
22k 2.2
Qo1 a2z 3 Q4
1 O—"g —O 9 e s
NP INPUT
ALl R2 RT NO2 Q
. 15K LSK
ct c2
a70 o Tex hiad |
1L o [T
1 M . LY
$ RY RS R A0 aa
> 1.5K 8x 18K > 1.5K
R4
s%0 390
Ll& ‘L L3
wPuT _Jofr]
foureur 170} L s w° ’
TRUTH TABLE ey o
NOTE: UNLESS OTHERWISE SPECIFIED NOTE: UNLESS OTHERWISE SPECIFIED
ALL RESISTORS ARE 1/4W,L5% ALL RESISTORS ARE 1/4W, 5%
ALL RESISTANCE VALUES ARE IN DHMS ALL RESISTANCE VALUES ME |N OHMS
ALL CAPACITANCE VALUES ARE IN MICROMICROFARADS GRD AL\ TRANSISTORS ARE 2N4
ALL TR, ARE 2N404 TR ONOO7839
PINS 10 AND 12 USED ONLY ‘UDRIVE REMOTE UTH TABLE COLOR: DARK PURPLE
CONTROL UNIT LAMP DRIVEI

FOR AMPLIFIER APPLICAﬂﬂH JUMPER PIN2
TO PNQ( ) AND/OR PING TO PINS (B].

LAMP DRIVER APPLICATION: GROUND
PINS S(A) AND/OR 7(8),
QNOO7838
COLOR: MEOIUN ORANGE

Figure 3-37. —Power Amplifier/Lamp Driver Module, Schematic Diagram. Figure 3-38. —Remote Control Unit Lamp Driver Module, Schematic Diagram.

ORIGINAL 1 4 ]




DOCID: 3559657 -
—CONHBENHAL——

+ &V -8V
4 3 6 7 ]

KAM-144B/TSEC
4 s &

@+ + + 4+ D+ O

® + @ + @ + 4+ O+ + e

| 4

LR R N R R T A I IR I N A ]

> ..

T+ 8+ OO+

LOGIC SYMBOL

3 2 t
.- 2 REF LOGIC SYMSOL
3 2 1
FORLOOP INPUT APPLICATION JUMP
PIN 7 TOPINS
roa LINE mwuv APPLICATION JUMP [P
. . +6v .
L ]
R c2 2.0 ==
rev 2.7k a.010 3 22x 0027 T~ o
4 0~ hY | Bl
W - >
R4
cR2
s 1N693 .
R3 i O—
: 100K B see noTE - 1 out
L "3 2NI302
l:‘l‘ as R? | ¢t |ee 1O MK 1000 N
| O—and rezx § 160K1] 0.01 4 [008 4
yew - ~1
Ut e 4 T %
al 1% Q2 Re . es L2 R2 At
2N706 1000 LT 4100 ppt 3fj1o Mu 3300 RS
229
re
210 re ce
A2 & RS ox B 3\31*‘
600 3 el 2 O : 71
1‘ -24V RY
2K
€S
b W32
) [} XX (Y
2 . ? 6RD o O—oE IT
-8v L uuuzss OTUERWISE SPECIFIED:
RESISTORS ARE 1/74W, 15

UNLESS OTHERWISE SPECIFE
ALL RESISTANCE VALUES ARE (i3 OHMS
ALL nts:smas ARE 174wt 5%
APACITANCE vALucs ARE IN MICRORRADS
rm mmsusmns ARE
DIODE CRI IS rvn:tmsr
COLOR: ANTIQUE WHITE

Figure 3-39. —Loop Input/Line Input Module, Schematic Diagram,
G ONFDENF A —

ALL NESSTNIS VALLES ARE IN 0"'45
LL CAPACITANCE V LIES LRE IN MICROFARADS

1. TRANSISTORS
ALL DIODES ARE IN‘
PIN 3 1S A DUNMY PN, IIIED ONLY TO TiE
MOD. 7 MOTHER BOARD

ONOOTB44
COLOR; NARODON

Figure 3-48, —Set Driver Module, Schematic Diagram,

ORIGINAL 142




DOCID: 3559657 - . —_ . o —— . I

i KAM-144B/TSEC

. L] L] 7

7 [ » 10 sx [+
H H &44-0&4-504-‘00.0.4»-5&[-

R I I I R K I

» 5 3 >
LI B I AR I RN I ® + + + ® + + F O
LOSIC SYMBOL H x i
6« 8 4«3 21 T LOGIC SYMBOL
3 2 '
Hhe ' :
- cl ri : -
! CRI A~ 0033 18K cR2
. e 28v -
9, L Pt
R2 R3 na RS ne RT
24x 24K 18K 27 s10 s20
A @ A o
7F A B
€ cr R2 c2 R3 Re :
° 4r00 1.8K 150,00 F S6K 1.8K i
Y| .
7 O- 7t
w 1 .- o outPuT ne ns
9% p> 12K 36K 9.1
5 O——
o A\ e +6v c3
220
e D
LAY ~ )IL )
RS
12K Q 02
e
R3 R? Re
' h ca ¢
ST oRD +ev SI0upf X 3K 190K
NPUT INPUT R
30 vis
MOTE: UNLESS OTHERWISE SPECIFIED .
AL RESISTORS ARE 1/4W, $5% NOTE: UNLESS OTHERWISE SPECIFIED
ALL RESISTANCE VALUES ARE IN OHMS R ALL RESISTORS ARE t/4wW = 5 %
VALUES ARE N MICROFARADS . ALL RESISTANCE VALUES ARE IN OHMS
?6?‘. ﬁt‘w:‘,xmi o . ALL CAPACITANCE WALUES ARE IN MICROFARADS
PERATION, CONNECT P14 7 TO P
FOR SCHMITT TRIGGER OPERATION,CONNECT PIN7 TO PIN 3 :t.;_ tD"lOoEs ARE ::‘Es:.‘“
N ALL OPERATIONS, EXCEPT WHEN DRIVING A SET DRIVER
CONNECT PIN3 TO PIN 4 ONOO785I
ONODTE43 COLOR; LIGHT GREEN
COLOR: BLACK
Figure 3-41. —One Shot/Schmitt Trigger Module, Schematic Diagram. Figure 3-42, —Special One Shot Module, Schematic Diagram.

" ORIGINAL l 43

~—CONFDENTAL—— .




*.v —. TVNIOINO IVHNIOENOY—
: : 13e1q oF mp D IBION— ‘- LB ‘wreaSelq OIEWIYOS ‘OMMPOI 97D TION— *gh-¢ aIndrd
N33O ‘40100 - .
#58L00N0 0 N30 MOG3N N0
POYNZ JUV SHOLSISNVEL TV N : SOVNVAOUIIMOMIIN NI 3¥Y_SINTVA uu..:._uq._ﬂ Ny
SNHO Ni 34V S3NTVA 3ONVASIS3N TV . .... £2amn uMN-“wMSmmnu.ﬂoxh_ ..._“._«
SAVEVAOUOIN M1 3¥V IINVLIOVEYD TIV x SO 0 UV SR TN T
%S T M/l WY SUOLSISIE 1V . %63 Mu/l 3uv SLOLSISIY 1Y .
203131034 ISIMUIHLO SSIINN N i QIAOIAS ISIMEIHIO SSINN ‘3a08 -
"~ asom N . " o
OL 1ndino . R
0 ¢ . N
L o o -
A9+ T B wuo nMe o °
0 £ ) = u8 = »ud 1no
>t 4
»r 1
auo P ey, WEe
0 % - cud
: 0 6 508 o3
2000 ~L- b1 0z® L neo
® T 8 €0 T oy . .
i . %00t %081 : - oz M
14N -] »y 291
81 ¥e'9 ol u : -
[X'] L1 dnrozs '] . Avi-
® N 14 1@ As- z
14 —0 ¢

[ Ilao_“.
1
e A9- 3- Pt X3
0 2
‘ T oLz = 28 100
— <
., e —t
0 9 . T
- O3 508 moMs
~—0 n N
: 9l
w
1 2 € »
708WAS 21907 I | 2 € v

J0ENAS 21907

]

R EE R R Y X

~ ++ O+t L0+ O+t Ot

o .
L 1| < \ . <

s 5 . N .
. H 2

[ ®_+. @ _+ _+ + + + . o+ O+ Pt O+ O 4 O+ O ¢+ _+_ O +_ .+

H H 4
7 9 S o 6 0 ¢ 0 <
23sL/9FYI-WVYX ) —LNI OIS

LG969GE :dIdOA



DOCID: 3559657

/ ° PY o Wm g PY °

—COMNSDENTIAL KAM-1448B/TSEC
- . e . =

s ‘e 7 s [=H5—s

s s ' = =

H @+ + +E P E PO O O Co—s

+ O+ + FFFF .
> -_n‘

[ ISR R AR I I N B N

@+ + + P+ 4+ F ++ O+ O X LOGIC SYMBOL
O ] LOGIC SYMBOL 4 3 2 !
4 3 2 1
OUTPUT TO
NOISE GATE
30
RI
RI RrR2 47K
6.8K 27K a0 R
|:v —ev CRY
. 1IN
R3 c2 . o
6.8k 820uuF 30 L) P
} OEROM NG (8) - L o 2
Al “T~ 0.002
° s He
02 ? Q1 +6v RrR2
2 OEROM NG (7) 20K
& “o
R4 ::n
6.8K 70
Ra
L c3 RS L ca R6 & O 206
A1~ o633 1000 T~ 0033 330
4860 ::u
GRO .
NOTE: 20
UNLESS OTHERWISE SPECIFIED:
) ALL RESISTORS ARE 174w, +5%
ALL CAPACITANCE VALUE'S ARE IN MICROFARADS f
ALL RESISTANCE VALUES ARE IN OHMS GRO
ALL TRANSISTORS ARE T-2239 -
ONO0O7853 NOTE: UNLESS OTHERWISE SPECIFIED
. COLOR:-LIGHT/MEDIUM GREEN ALL RESISTORS ARE 1/4W, 5%
ALL CAPACITANCE VALUES ARE IN MICROFARADS
COLOR, LIGHT PURPLE
Figure 3-45. —Noise Amplifier Module, Schematic Diagram. Figure 3-48. —Time Delay Module, Schematic Diagram.

—CONHDENTA— ORIGINAL ) 145




J3SL/APYPL-WVYN

o* —. VNIOWO TIIINTONNO Y
"WRLBEKT J1FRWIYDF ‘F[NPOI J0ATIQ Aeray— °Ly-§ oanBrg
NMONE LHOIT ‘¥00D
268.L00NO
O¥SNI MV $300i0 IV
YOYNZ 34V SHOLSISNVEL 1TV
SOVHVIOUIIN NI 3yV SINTWA IONVLIOWYD 1TV
SNHO NI 3YV SINMTYA 3ONVASISIH 1TV
%S 3 M b/t v SYOLSISIY 1V
Q3HI34E ISMMIHIO SSITNN 310N a¥e
-0t
A9+
—O0 99§
n2'2
*y
A0S O ¢
%oz | o [
€50 I ]
1)
3 o
0 »9'e
2
A9-
— —0 8
oz
L]
€
[3
uy
1 2 € v
T0awAs 91207
® + + @ + + O+ + + + 4+ 4+ + ++O
hl-E'« <
» ———c ® + @ FO + 4+t + +EFEEFO
' [} 2 9 s
AHHNIGHNG—

LS96SSE :QIDOA






DOCID: 3558657

—CONPIDENTIAT™ KAM-1448/TSEC
m
[ >—.’__—‘ J2 R
°
a G
c
€3
>
€7 €s
CRi '
1 Wa40 4700 +5%
j“ 5w
€4
st
POS |  FUNCTION PIN
20MA 1,47,10
s K2 2 60MA +2,4-5 7-8,10-1 1
ELECTRONIC
RELAY
ces V3 )
> % } IL 6OMA 4
I (————‘——o——}_
€16 =
Figure 3-49. —Two-Wire Loop Adapter Unit, Schematic Diagram.
~COMNEDEMNII AL ORIGINAL l 4 8




DOCID: 3559657

REMOTE BOX

Al

MDI

| g0 o J2__es, |a

ES 8 E3 PIT

SEE SCHEMATIC

s o

E7 E2

EL SLP
ES, GRD

P—£2 |
£6 6| OF LAMP DRIVER

= o

- rl_e)oss

|
2 LSt
AUDO 2R N AUDIBLE
v T ALARM
-6v . ' (READY]
[l
:
t ]
I
t

SEND 2 Y

SEND RETURN F

/|\
I

v Da 4 C O OO B x

S

la ~ 1=

11T
T

A
STEPPING

\
o

a3

< r
™

ORIGINAL

KAM-144B/TSEC




DOCID: 3559657

—=GONFDENTIAL— KAM-144B/TSEC
B CAID AS MOUNTED
IN EXTENDER
CARD
EXTENOER CARD
A Y,
Signel
Test Pattern Name Card locatien
1. TTTTTITITIITITITTIITT ITITIITITITITINTITITITITITITITITIT | - 35 -|-B-AJL (‘A4) ‘TP-8-
2. T | z-ao (45) s
e 3 ™| A | AL (M) 26
A, ASP | 2-NJO (AS) P-4
5. BT | za0 (a2) ™20
6. XQVK ond 5P | B-AJS (A2) TP-24
7. EIXIEIRI F|eax (A) ™
8. * | zax (a1) w26
9. T |2k (M) ™28
10. YTXx X
KG TEST PROSE QR X E-AIM (A3) TP-7
o
oQr
1. PPZD v | 2-aJ0 (a5) ™13
MOCUA:E::!N 2. wEOOIY
KG TEST ADAPTER m v E-AJO (AS) TR-3
13. 4 E-ATM (A3) TP-1
KG TEST ADAPTER
EXTENDE CARD
Figure 3-51. —KG Test Adapter and Extender Card. Figure 8-52. —~KG Test Printouts.
CONFDENTIAT ORIGINAL ] 50




DOCID: 3559657

—GONFHDENTFAt— KAM-1448/TSEC
i— Power sweece 1 n_:rz_;mn_““—_:‘—-‘———__—.__‘ = 7 T T e o west 1
(R | | w7 9 J2 | | XA xa2_ |
1 —  8-sz-e } ' io—  s-se A 925-xa7-8 : : ¢ |— wsis2—xaz-s B |— 923-xA1-22, XA4-V |
| 22— 8-ia17-2 I 20— -2 L] —-—} AC POWER ~ 922-XAT-K E |— 905-xA2-4 0 — s40—xa-2t I
] 3f— s—am-3 : I 30— e-uss c | : F |— 902-xaz-1 E |— si8-xae-13 |
| S esze | so— e-s2-2 L ! || ° [ s0zi—xae-x R |— e353-xA3-M |
| s [—ozee—sz-s | s o—"028s2-52-% 2 3 | || x = see—xaz-s x |— s0I—xA4-2 ]
] 6— €20 | | 6 o—— 9soz—s2-4 a —-—} 2evoc 0—AI7-24, S12-12 | [y = su—xae U |— sce—xal-F |
| 7 [— 9522-52-11 \ l. 70— xKi-3 8 — 9035-XAT-W | 1|7 [ s 2 |— sai—xai-v |
| of— seare I { 80— xKi-2 9037—XAT-X I | s 3 [: 928—xA1-19 |
1 sb—  +ev I 90— €70 2 2 |— 926—xas-14 . 905 -XAI-E |

0f— -ev | 1o0——s330-€18 apb— | 2 = texasorxazer s |— s2a—xai-x |
b= e | I 1o—o [ B —} LOOP IN-t El ——0 1 LINEIN | b e — sra—xasn 7 — 1—xae-7 |
| I [Ty — | I 20— siaF2,3,4 c €3 —0 2 omo | || wo}— o-eer s |— sie2—xai-c, xA4-3
[ T —— | | iso— XA14 -VE33 L E2—0 3 LINEIN | | v F— e—xas-msim-or 10 f—  o-ees I
| | 1a}— o—e20 | 1 14 0 934i-s1aF-7,8,9 4 €4« —o0 o | || o oze-xazs 17 f—  e—xA4-17,56C-8 |
| | sb—  fuar | | 50— XAlL-6,SUF-10 A — 55— s } LINE OUT I 20 f— 940-xAz-0 21 |— 906—xA4-1. |
| — | | 16 0—— 933-siAR-3 ] —-—} LOOP IN-2 E6 —oO 6 I 22 — 923-XA2-8 22 [— s78-XxA4-L i
I | | '7o——s736-siar-2 ¢ t— { : L — |
I | l 18 O-—— 93| -SIAR-3,4 ry I
| 19 0— SIAR=1 l l
| | ! 00— o E—-—— |
|
| ! e H = N !
23 O—— 9722-S1CF-2,3,4 D p—
{ : | #o— €60 . € — | : !
| | | 28 O——— RII-1,XA14-7, SIAF-8 L'—’_‘ | | {
| I LR [ |
1 (. A b—1 [ |
I [ 8 f— [ |
E | | ¢ [—1} 1o stee | | |
| | | o I | |
| . | | E— | | |
e e st e e —————

Figure 3-53. —Inter Wiring I (sheet 1 of 6).
CONHDENTAL— - R ORIGINAL I 5 .I

R a—




DOCID: 3559657

|

CONHONTAL- KAM-144B/TSEC
: !
)} {
]
PART PART PART PART PART PART
oF oF OF oF oF of
XA3 XAs xae XAS XAS XA6 XA6
(— —— — — —
4 |—9041 —xaa-c a |—s9367—xas-12,xos1-2 j-—— 306 — XA2-21 F‘—— 952 — XAl-P, 5841 o+ }— 987 —xais-20 A |—9316 —xa4-18, xAS-3 1 |— 9626 — xai2-20
8 -~ 9156 —xa13-D 8 [—9166—XAN-K 2 b— 901 —xaz-x 8 |— 963 — TB2-3 21— 960—v82-4 8 |— 9052 — xa0-18 2| —9i162— xAe-3
¢ |—9037 —xa7-x € 9041~ xA3-A 3}—sis2—xaz-9, xa6-2" ¢ |—9034 ~ xa3-22 ¢ |— 914 - s6a-12,x88-20 3 |—9012— xA4-16
o |—9053 — xa4-12 o |— 946~ xarz | 4 |—_s10—xa4-n, xas-x | 0 | 908~ xa4-22 49086 —xa4-9 _0. |—.9886 = xai2-21 4.|—9i26— xA4-R, .XAS- 1t -
T e =62z - xas. 21 € | use2 - xaiz-s 5 |-—9030 — x43-5 € |— 921 - xaAr1, xa¢-w 8| — 936 - x0s7-2 € | 9500 — s3~¢,xai0-F 5 [—9315 — XAS-H, XAIO-N
4 9317 - xae-19 F o012 - xa4-18 6 [—9382,— XA6-13 £ }—9058 ~ xai3-15 f—951—u-H F l— 93ta - xAa-1a, xa5-u 6 |—9320 - xas-c
X 15038 —xaz-w 9 |— 903 -xas-u Th— 1 -xaz-7, xa6-7 H f—o3is — xas-3 7h— 1 -xA3-7, xa7-7 W |—90e6 — xa4-9, xAi0-€ 7l 1 - xae-7, xae-7
" |— 9061 —xa2-R k |—902i - xai-p 8 — 945 - x83-P 9 b~ 903 - xa4-y 8|—s936 —xa8-4, xa9-x 4 b—s9008 - xA1z-v 8 |—9046 - XA7-C,XA4-$
N b— 978 - xai-exas-t L | 978 - xa2-22,xA6-K 9 | — 9066 - xA6-H,XA5-4 K f— 910 ~ xa4-4 9} 5008 - xati-) K [— 978 —xaa-L, xaw0-1 9 |—9007 - xaiz-18
P t— 945-xas-8 M f— 967 —xan-c, sea-s 10— ©0-€% L |— 970 — xa3-N, xa7-z  |10}— o0-ESM L— o35 -xas-18 10— o-—€s2
R — 3033 — XA5-15 N |~ 910 —xa4-4, s68-4 |11 }—0043 ~xA8-19 M —9323 - xani-t 11 }—9i26 —xA3-1, XAG-4 " |— 9150 ~ xaw0-3 U1 b 961 — xAl4-M, S6A-5
s |—9032 ~ xa5-v R [-—9126 ~ XA6-4 12 f—9083 - Xa3-0 N 12 |-—9387- XA4-A,XAE~20 N 1—9120 ~ DS4-C2 12 }— 9003 - X410-8
T b—s652 - xAS-20 s |—92046 - xa6-8 3 918 — XA2Z-E P — 915 - s6A-6 13— 907 - xae-2 P — 972 - xAS-S 13 (—9352 — XA4-6, XAIO-W
v b— 973 - xaz-v T b—o321 - xai0-22 14 —3134 — XAS-F R {— 916 ~ s6a-7 taf— 926 —xas-2,xA4-¥ R |— 968 - xAIl-22 16— 24— xAB-14 AISES
v b—90% - xa8-8 v |— 923~xa2-8 15 [—9047 - XAZ-M $ |— 972 — xAG-PxAI-3 nsteoas«xu—u s tmw-u-u 15— 953 — y1-E, $5-3
W | 9362 ~ XAll-U W = 921 —XAS-E 16 }—90t2 — YA4-F, XA6-3 T |—a782 - XAI3-F 16 9025 - XAIR2-J T 958 ~ XAG-Y, XAI4-Y 16 [—— 964 ~ XAI2-Y,$6B-7
X 9360 - XAII-T Y — 926-XA4-21, XA5'II 17 p— € - XA2-17, XA6-1T7 U 9314 — XA6 -F,XAI0-H RS ond 6 — XA3-17,XAT-1T U p— 973 - XAI2-T 17— 6 — XAG-17, XAB-17
¥ —9010 - xa9-a z p— 907 -xas-13 i8 |—9316 ~ xa6-4 v |—90%2 - xa3-s 08 }— 917 ~364-9 v f— s70- xa8-i6 18 }—9000 - xA8-0
Z | 9366 - XAID-A o 19 —9317 — XA3-J, XA1I~2 W 9750 - XAI3-6 19 |—9043 ~ XA4+11, XAI3-16 W — 9042 - XAIO-Y 19 9520 ~ XAI3-3
1 f—9126 —xa8-u1 20 | 9656 — XA3-2 X +— 911 —sea-8 20 [—9652 - XA3-T, XA9-S X f— 954 -J1-v, 58-4 20 [— 9367 ~ xA13- 4, XA5-12
2 [— 9656 — xA4-20 21 |— 926 - xa4-v ¥ |—9027 — xa12-8 21 9622 - XA3-E. XA9 -2 Y [— 985 - XAS-T, SE0- 21 935 — xA10-2
3 b— 9018 — xaI3-18 22} — 908-xas-0 z : 22}—9044 - xAI3-U — —
41— 9018 ~ XAI3-14 — —_ —
5 | — 9038 ~ xA4-5
7TH— 1 -xAI-7 xXAS-7
10— o0-&as
17— 6~ XA1-17, Xa5-17
22 |—9034 - xas-C
TEONFBENTHA— Figure 3-53. —Inter Wiring D (sheet 2 of 6). ORIGINAL 1 52 .




DOCID: 3559657 o ®

' M-““ I1s£€

) — . KA

153




DOCID: 3559657

—CONHBENTA~—— KAM-144B/1SEC
]
4
PART PART PART PART PART PART
oF oF oF of - oF oF
ﬂ xa XALS AAIZ xXAl4 NA
— — —_— — . —
aAl— 977 —xas-s,xai3~8 ! [ 9048 —xas-w Al— 942 —xa4-D ' r—— 9082 —XA10-20 A |— 9020—xai3-x [ ’— 9050 — $18-5R
8 [— 9003 —xAI0-8 2 [~ 9152 —xAU-C 8 |— 9084—xarv, xao-i2 2 f— 9801—xau-1 8 |— 9346—p2-3 2 - 9337 —RiD-3
© — 9266 — xAlI-H, XAB-A 3 |— 9324—xA10-U, XAI3-Z C— 967—XA4-M 3 |— 9520—xa6-19 ¢ |— 9347 —xan-v 3 }— 9301—xAi-4,P2-24
D.b—  948—xan-21 4-|— 9620—XAIO-K, N-A 0 = 9136 —XAI2-Z, XA3-B 4 | 9367 — XA6720,$9-NO D f— 942—xAI3-A 4 |— 8333 ~—e2-20 -
£ |— 947 —xan-20 S |— 9562-XAl~6, XA4-E € [~ gon—xam-21 5 [— 8066— XAI0-E — o312 —a17-22 8 |— 9305 —xAIz-K
F — 9363—xa10-8 € |— 9345—xan-a F — 9752— XAS-T 6 |— $7350— xAs-w F [— 9361—J1-8,P2-10 6 [— 9302~P2-2/
M [ 9808~ XAN-E
9 [~ 9028— xA3-16 7T — | —XA10-7, XAia-7 M~ 9327 — suB-nO 7 - 1= xAu-7 b~ siz—xas-2 ? - t— AI7=17, XA12-7
K [ 9305— XAIO-M, XAI4-5 & I— 9027 —xAs-v 4 |~ 9045—xan-i 8 [— 977 —xaiz-A K |— sc24 —p2-18 L
L [~ 9323 —XAI0-12, XAl4-P — K [— 9020 —xaM4 -4 9 [— 952—XAN-P M |— 961 —xA6-11 01—  o0—E60
M b— 978 XAIO-I, XA3-22 10— o—ess L — 930--x0s3i-2 19—  o0—E€s9 N | 9726 ~XAI3-v 11 p— 9801— S68-6,XAI3-2
N P~ 9506 — XAI0-0 12— 9013 —XAS-V M — 9047 — XxAd4- |5 1 9022~ SIIA-NO P | 9323 —xa12-L 12 p— 83 —FLI-2,P2~19,SIC-5F
P | 9028 — xA9-P, XAB-4 13— N [~ 9622 —xa9-2 12 b~ 9317 —xAn-2 N 943 XAI-R 13—
A 5 }— P [— 962— TB2-2 13— 9320 —XxAi-15 s [— sas—xas-s 14—
S — 9315— xAI0-N 17 b~ 6= XAID-17, XAl&-17 R [— 943—xaAm-R 14 {— 9018 —XAl0-X, XA3-4 ¥ ——t :;:s;.nr—zs. 18 |— 9051 —p2-14
T F— 973—XAI3-Y, XA6-U 18— 9007 —XA6-9 S | 944--XA4-S 15 b— 9056 —XAS-F U — 985 XA6-T 16 — €& —P2-i6
U [ 903)-—XA8-3, XA49-20 19 = 9383 —XA0-9 T [~ 966-—TB2-1 16 [ 9043~ XAS-19 v AL7-13,P2-1 ' — 6——XAI2- 17, XAIZ-T
v |— 9008 —xa6-y 20 [— 9626— XA6-t, XA9-22 U |— 9044 — xas-22 17— e—xAn-i7 xae-7, L8 18—
W — 9014 —xa9-18 21 [— 9666 —XA6-D, XA9-Y v |~ 9726 —xa4-N 18 [— 90/6—XAIO-T, XA3-3 19 |— 9336~ P2-15, RIG-1
X b— 9166 —xau-x 22 |— 9720 —xa0-13 W 933 —AT-e,u-L 19 [ 9044—xA9-8 20 [— 9340—P2-2
Y |~ 964 —xas-t6 i T X 1= 9367 = s9-~¢ 20 [~ 987 —xAs-t 21 f— 801 —XAI3-£
Z }— si56~xa3-D Y 973 — xA3-uxAiz-T 21 f— 912~ XA14-H, XA9-B 22 F— 18—J3-u
— L2 9324 - xalz-3 22 b— 976 —xAI-F, xa12-M —
Figure $-53. ~Interconnection Wiring Diagram (sheet 4 of 6).
T CURFIDERTIAT ORIGINAL ] 54




DOCID: 3559657

JI=R

1a17=12

XA14 =T, 1817-28
9343 - yi-y
9341 - AIT-14

9342- XAI1—6,A17-18

1a17-19
9756 —1AI7-17
931 ~1AI7 =18

933 -1A17-16

o o
s wm -l lg0® o0 s un-~|D
L‘__D__‘ 2 -

S18F .
[ }— 93-u-c
2 :! 6 = XAI=17, SICR-2
10 & - SI0F -9, XDSI—1
3 0~-E47
P
5 |— 9367 —X0SI-2,59-NC
Ls J— s20-ui-v
SIBR
9040 — 1-N

9030 - SI1B~3R,L51-2
9030 ~5I1B-2R

9050 —XAl14-1

o)
T

°
laacqmubun—lﬁ

et

°
S

9%-JI-&
9722 -1A17~23, SICF-3
9722~ SICF—-4
9722-SICF-3
$3-R3-2
9560 ~J1-8

TTITTT LT

9260-512- 1

9356 -J1-W
6 ~SIBF-2

T

E47
9354 -XAB-Z

P 9026 - Ji~F

3.9057-55—I.2

E47

0-CR4, SID-8
0-S10-7,510-5
b— 9357 -J1-2

6~ SIBF~10

= 9385 - XAiIl-L

B

lawo-qubu»—l

"
o aa s en s

e~ Js[fens

s6A s60
l—  e-iai7r- [ s6B-1 1+ = 935-xae-v
—  8~1AI7T-4 2 [— 960-€8 2 Esn
— 9252 -1817-5 3 |— 9es-te 3
b 9502 =1AI7-6 4 |— 9l0-xa4-N .
—  8-us-1 s |— seei-xae-n s
— 8-u3-¢ 6 — 9I3-XAS-P €
|— 9262 -J3-3 7 f— 916-xa5-R 7
|— 9822 -93-7 8 — 9N-XAS-X L
3 9 |— 9i7-xas-18 )
9500 ~XAI0-F,J1-C 10— 972-xAf 10
0-£4aa i) p— 952-XAS-A "
12 f— 914-X46-C —
se
9055-SICF-7.8.9 il
j [ -S6A~1,S6C—1
|— 9650 - xa10-11,41-X 2 | vez2-€s
[— 9620 - xA10-K,J1-& 3 ve6-e3
4 [— 9N2-XA9-8B se
- S |— 967-xA4-M 9344-xa8-K
j S6C 936~ XAll=N
- F - —
8057 -SIDF-2,3,4 T se8-1 o
— :::':::';‘d':: 2 m| 6-x0S7-1 9367 - xA13-
- 3
4 o-g4a8
S10A
s
. 53-XAl4-12
900-R2-1
7
s108-C
N 01
9 sio8
10 SI0A-NC
" 904-R2-2
12
Figure 3-53. —Inter ion Wiring Diag (sheet 5 of 6).

SA
9030-XA10-19
E 9022-xa13-11
S118
9326 -XAI0-21
ﬂ 9327 -XxA13-H
si2
9!50.— SICF-10
9650 — VI ~X XAIO-I,S4-3
9150 —XAIO-R
€40
FLI
o= J3-9
-53v

1AIS  TIME STANDARD

gl PIXAT ~Y
El -24V
2] ]

0
€39

18191

< ls-..nnnq~<xs<:<zvz:xgxa1noou>J
@ [TTTTTTTITTIT I T I T I T T I I T

KAM-144B /TSEC

9620 XAID-K,54 -4
9560-SICF-6
9500 - XAI0-F,§3-C
0-E59
953—-XA6-15,85-4
9026 - SIDF -1
913-SIBF~1
951-XAS -6
963 - xali-i3
9160~ X6 -S
9364 - XA10-5
9040~ S1BR -1
€9,€33
S1aF -1
o-g4 ,
93a3-SIAF~6
920 - SIBF -6, 1A101—¢
B356 - SICR -1
9650 ~ XA10-11,812-2,54-3
954- XA6-X,55-3
9357- SIDF-6
9361 —E25,XAI4 ~F
95 -SICF =1
0-E59
1a101-v
€40
-6V

XA7-8

XA?-K

‘155

ORIGINAL" .




69FS-£S-EIUVIN~2S

om —. 1VNIOINO

2 __ oso6 —z-uais

157 L1-sivx
T

*(9 30 9 193ys) wreiEig SurIM UOFIOAUUOIIBUT— *gg-¢ SNBLY

25%s
s Bx—sse J.@.'lol.ﬁ.mm
450X
"
oid 1-280x
1-1YX—8S6 9 —1-650x
-2y — gz : !
S-vivx-toge — vz 950X
on-aois -v08 — g2 b
ON- VOIS —006 ——i 22 c 63
@ 13-S8
9-vivx-2086 —| 12 9-0I¥X— 5956 3 : 8—12-5S
v-vivx-gs86 — o2 |
A-pIvX -£5 —] 6l ssox
H-elvx-9208 — 81
2e-uv-zice — 11 - 5%
) - 450%
n-vivx-o —| o N-9YX—0216 3 ; 9 ‘1-ssox
6i-vlvx-9gg6 —— Gi - -
Si=¥ivX-1506 ~——] v »s0x
e-uy — 0 vs
02-21v — 21
$2
12-2ty — @1 1-&x—~oce 3 ; 1-28ax
d-91vX-19€6 — OI
v-181-0 — ® €sox
o-av — ¢
— s £3
1-£80x
e-1v — ¢ Sva—0 3 - 41-150X
sz-uv — &
a-pivx-9rge — ¢ 2s0%
0Z-9ivX-0v56 — 2
A-PIVX —
) 22
»-PVX P-EIVX~ L9F6 ® oi-dais
24 2 ~ ‘ '
1s0x

- eivX'EI— uﬂnl‘[ ? 2886 — 2-4IvX

154
z v
$-4018
2-vvx—gg JHTIl 9 —2Z-by'9-pivx
93
-y
e TR I

1-DIX—.1C6 'MI_[’ 006 — 1-24"ON-YOIS

23SL/arPI-WVYX

—IMLNIGHNO—
LS96SSE -dIdOA



............

=
=
oM
<o
i
o
=
e
e
oY
N
>N

LU R

LALLATIA

pge

TRt

L _

Ls9655¢ :a130a



w1
T { >
S p i
1
=g |
i ,
s [
st [
Tree 1
Sreen
a3 1
S mamm
;.
i

ssesse :ar20a



.............

i

deaselor | I

e e e e - e e e e -




(43

34
[
Anlet
i

L§9655E (aId0a



i
oI AOE p—
R T ey ———p—— == =
[T l
1 I AN s
! &-— mﬁx.\ [ oot o
J
o N _, M 263 €23 3 L]
ee3 € z g e v [9 {2 [s
sz-1r < { o i3
=10 F »0
e S S )
MERSOF
ngxgOs {
& nmme LAY WN
- b T
N...n £} 13 s-aw
hnn
iz-ir
pars WA S 2Py
253 o-2uxg «CTD
" i@
b .miWulw_ CRs) T L )
)
24 01
s1ss/esviomen

—svusmaues
L§965SE :aI20a



oIV LM
SWOLVNDISIO FINIWIII TV 30303ud ¥

SUOLSISNVEL 1V )T

o
1
ad

J

C

I

)
5

2

Ls96sSE :aI0Q



=] iny | e -
i - =
{ i v @
i
_ - o7 e
: i =] i
| o o= ®
i - ™
_ = =
|
| P P
1
|
|
|
1
I

[—

Ls96sse :arsoa



HIR

A

tilﬁi‘ L3N

]
2D

Lssesse :arsoa



Lssesse :axo0a






.............




E3

o]

= L




N %
. 3 6 FED
=3 -
Ok
S <%

ISR WS SRS T S BV

d1s/ar01-wn

— f1holr\«vl..
o T

e~

LG9655E $GI00Q



L§96SSE 1A



L omsaeee
ey

Lsvesse ar20a












DOCID: 3559657

I

]
'/‘

{1 SRR (0

-
{:

ICR

|

3
) O 0
0
woc AOTP?
AR .w » Aizres
1 7 © q Al \ o
w4
TNOC
AvTPIS
®-
2
ob__ s 0 . (1A30)
I ' O-& ASTPI ———D—SEND(2035)
2J28) wn 1oy ® J )
[] SEND LAMP
~ (ixe)
2 4 su 2 3 0ceD - 7 " ' 24
e 1. ! q (IK9) [] H ' T
—_ X — In. i m}' as
3E2 (ix4) 14 s
7 ©
Tagwo 3 | l A —
2 .
- = as \o
Lie ! l“. 20 2¢

o [AN ¢

aireu (@)




3559657

. DOCID:

KAM-144B/TSEC

LR T T | 0o | s | s [ 71 s | s | 4 T 3] e |
— WRACE "

— _WRDALI
ATTPIO {x83613) —
- PLAIN (1D36) ARTPS

NORMAL L

D~NORWAL | (2029) .

(xe2Ki4)}

AeTPe N @uzrm
7 ; o ] o N
oc .
AS
| e o
ikerp NoRWAL 2
2 13
T o
ASTMIS ATeA
ser p—0 (KGSEISY as \, "
o83 M {A.. u :ml ]
L) D~
-]
- Lo . 9
AK -
Lis e LANP
ASTPS [ -
2 As tad F
2
-p——-———. -
i Akl As ° REMOTE SREAK]
e ? LAMP
- — ——’1M-|——-——r" ] —— w, > wo
(1833}
- ——— [} E
- R — l”. 9 L e BREAK
RESTORE
(1430)
SEND (2035} @ m > e | |
ASTPY N AEMOTE
- . r JHo
—— 8 as D
— 1 L] _mm
T ok D-50 (RMsa L) -
0 oREAK
Sl ' 2.4 o sET SWITCH
N2
sRGR 4
FERDT {&saitn -Lo—-—(>-ux (xze, Brerao}
EREIT, K62FI3, AT xezHz)
2438) 0
O——gm0 —
w0 |
-A22) e}
it g/ ais L BREAK
_ . FUNCTION
a = isi2 B
peL -
TP CONTINUOUS
. — G o : switen 2] w0 (xg3ch)
2f Al LT Ala . TO8!
>.° s (] @iz ) (xatciz)
oL
AP (@) ——@——D— $END | (Ka2018) &T-‘l’ " (kGBI A
! (k6261 >
{2429) {IL10) it
(1336} AleTrS L

Figure 3-57. —Key-GonosatesmOverall Logic Diagram (sheet 3 of 3).

175

(Reverse Blank)

ORIGINAL




